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b MUEREY A VA (HIV) (3, % RMSRE AN EREERE (AIDS) @Jﬁlkiﬁéﬂ?ﬁxf&m
2019 FITIF IR O RGLE £ 3800 5 ALL EIZE L TV 5 12, HIV [ZESEEE N IEFITEHLS | &
BEEICERZH T IANATHY 34 FEFIMHPEZE BARO HBLEFE O EZERER DO —D &
INTWD, ZORBEICKHLT 5720 HIV 165 CIEIEAIMPEZE BRI ) LT 2410 #E

(ART) 2¥MTHILTW5 S5, ART THHH SN 210 EIT, BRI ERFEEEE (NRTD, I
KRR WR GEE R L ES (NNRTD), o7 7 —EER PD, (727 7—¥HERK (NI,
CCRS5 (C-C chemokine receptor 5) FHEZED 5 D23 I, ART TIINy 7 R—> KF v/ L
L T HIV #ifiIzh R4 =0 25%E 1 2 F55 NRTL A&, ¥— K7 > 7 & LT HIV 2l 220 1)
23 8V 587) 72 NNRTL, PIL F 7213 INL O H7 b —Hl &l O 121G R A — A T T b
LU 5, HIV QRN O OFEIIIEFICNEETH D © HIV EYE 1TAEPECNE - THEMIG
NN L 720 BRHIIRAICE AT R 75 v ZADIK T3 L OSEAIMEZS B0 HEBLIC L - TlE
fﬁ?ﬁ%@ﬂi?%?ﬂb\fwé 7, ART O RIZ & » THA O CEEITRMENIZH D 23, 4T
(EEEAA/NE

HIV-1 gﬁéﬁ.ﬁ%ﬁ%;ﬁ (RT) %, p51 & p66 DY T 2= kN6 0 | p66 Y7 == KX Finger,
Palm, Thumb, Connection, RNaseH @ 5 >®D KA A » CHAL D (Figure la), £/, W5
FEEIL RNA (KFFME DNA R U AT —BIEME LR Y X7 LT —EBIE%E R OBETHD . AU A
7 —BIEMEBALIX Finger, Palm, Thumb (2 X > THEk S 4L T % (Figure 1a), ART THW B
% NNRTI /%, WERGEEFEOR Y X T — BT LT 2BUKMER 7 > MRS T 5 2
LIZEoT, 7TrAT Y v I RAEEREZ R T Z &0 Eﬁhfb\é 810, Z U E CTHRAITKRE
& 7= NNRTI 14 7 @*ﬁff@ L. BATEREN TS NNRTLE, 5 o1 T 2 (NVP),
=7 7E LY (EFV) &, Wk@z KZ Uy (ETR). VAEEY Y (RPV), KLY
>~ (DOR) ™5 @*ﬁf&;é (Flgure 1b), FH—HALD NVP, EFV I bLFAEENIEFICY ¥y R T
& D DKL, B A D ETR, RPV, DOR | iﬁf*Abx§< 7vﬂey7/vf;$%ae%ﬁbﬂ\éo
ETR & RPV IV TV =BV 2 VU ROBEEHELATH Y 2020 4£I2&FR S 72 DOR ILHT 7272
G e L ROV 77 7 A V& Ffo72 NNRTI Th L 114 *%J_@;?%mi%%w:iﬁ“é
AMHEFRFICARFI R EBEZ B TERY | A NNRTLLY X / BRZEHIZ L0 4 U % NNRTI
HRT y NO ZRTTHAEEECICKIIE T 5 Z EMATRETH D Z L b < OERKEA~DE
WA ZIED S AU TU D 315, NNRTI & W2 IBRIZ I CRBHEE T3 EBLT 5 KI03N 12Xt L
TH 107 2B S NNRTHIAIEEZ R LTV D, L L7est s, BIfE NNRTI OF—
PEEL L THWOHTWS RPV T, IEEOIR T A5 & 2948k (K101P, Y1811, EI38K
X L100U/K103N ZHitEZA K &) PEET 5 2 &0 11820 miR RORIEM . E 72 3EHIM A
TER (CYP3A #FE 3R L o AEHEedE, £727 0 bRy 7 A e B4 — (PPD) 12 L DWIUET)
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Figure 1. (a) The structure of HIVRT — NVP complex (PDB code: 3V81). RT and RNA are ribbon. In p66
subunit, Finger, palm, Thumb, Connection, and RNase are green, blue, red, yellow, and pink, respectively.
p51 Subunit is also grey, NVP (stick) is magenta. (b) Structures of the second-generation NNRTIs approved
by the FAD.



TN =)V T Y —L A K (ADAM) 1T OO FHFFBRENLE 7L VB & 72 H ik
WEALTEY, HIVICH L TIRUA VAERZRT AT U MU VR (ATA) FHEERD
a Ik —NMeamE LT, ZNETIZEZL OFEERNEHRIN TS (Figure2) 2228, F
72, ADAM JEITH X NNRTI FEIC 7 LSS TG Th 5 2 L DL ERRITH L TER
MaER L, EEFO NNRTL &3R5 B TH DO =72t 7 v 7 7 A V&3 nRENE
MWD EBZEZ LTS, ADAM O HIV-1 {EMER L OHIfR ML, HIV-1 WiR G EER TGO
50%PFHEIREE (ICs0) . HIV-1 HERZE MR R D 50%BAEFIREE (ECso) 36 X OMEFMIILIZI 1T 5 50%
AIRRZEVERRIE (CCso) 12K » CRHli &S, HFIC ADAM 11X E4F72 ECso Z7n L, & BIZHRSE
DOEBKRIZHT 2G8ERRESNTND 5, LoL2R2 5, ADAM 1, 2 OFFRBLOT L
XD I NVAR DA TF N AT VTP T RT T —BIZ L > TEGITMK G AZZ T T
JAET DRI D D . ADAM 2 DI EREENITE Y (tp=124min), ZDT7oD, T AT VL%
DK FARTED A F L 2T )VEAE (RN F xRy ar RO 7 ) —b N-A ¥
AIRANTNFTA R, FATRT V) (AL, RELEMEZ R ESHE7Z ADAM 3 B LU
ADAM 4 DBIFE S 72 202 N-X R¥ A I RA VTNV AT A REEALTZ ADAM3 Tl i
IR RIE 1A L7228 (e = 3641 min) . 072 IEMEAAS BTV RV, —J7, ADAM 4
B AR LT R D BRVIEPER S DT Y . F72 Lys103 ZELKICK L TH PREDIEMEE
R LTz, LU, FAZ AT IIVENIIAL EANCHIAR DR 2 5210 2 & v BB E L H 8
HIIELN TR (1,=238min), D7D, ATF LT AT AT F T AT MR DKy
FRISHUME DEHAIL A G A L2 ADAM FFARORFENLE L ST TnWD, £, IEFETIE, N
SEXFT Y VBONRDICRU Y A I VBREBEALZ ADAM 50, A% U7V — L
BEICNY 7040 AF LA EA LT ADAM6 A%t S TR FRVEEZ R L TND 2,
LU s, Ziuh 0 ADAM #FHEERTH - TH, BEFD NNRTI TRHRA+5372 Tyr181 X°
Tyr188 ZHMk7e Yloxt L TRWEMHIIE O TR ST, ZBBRE~OFNEICE B LI-FE RO
THA UPKEL IR TS,

2009 FEITIE, X B ARSI IC L 0 . ADAM 2 38 LU ADAM 4 O fidis G2 3545 A AR i 3
WESNTEY (Figure3) 7, 2N b OEELZET /L L LT ADAM-RT IO A/ER B HEE S
TW5, 7 A7 Uy 7% A kThDNNRTLFEAFALIZIE 3% Leul00, Val106, Tyrl181, Tyrl188,
Trp229, Phe227, Tyr318 72 EDONRAEMET X VBN HFELTEY , ZAOIREMNET X VBB X
ST, ADAMEIZEIC -7 AX v ¥ 7 CH-n fREAMER 72 EO B EEA 2K L T D
EEBEZDLNTWD, EHAEERIL, KEHEOA T URA IR TH WHEEERATHY . DT
D372y T HEEEOZCIC Ko THEFERAZ RV F— b RES BT D, 207D, U7 ER
U 77 ROJRAFEEREE STV D XSG miEE D 7 L ¥ & 7 /L7 ADAM iF 8RO EETE
MARBDOEIIINEETH D, £7-. ADAM3 O Y A4V 1 VBT R L OF 4o 25 L
MIXENEI Lys223, Lysl03 LAKBREG AT 2 & PRSI TND 3, X #fEmiEE Tl
ADAM & Lys ORISHSE 4 7 =T AW F A4 L OFEENEEN TRV . W/ BVER O



FUTHE SR TRV, T8RO ADAM FHEARDZ 1L, U H Y RR—RIZE D FHA > SnT
W23, KU1/ ADAM FHERDBRICBNTIE S —F v h# v 7 BOMEEICE S T
A WL TS, EDTDITIE, WHEERESE E O AAEAZAICT 5 2 & SEERFRED—
STHY ., FEAFE T 7 0 —FIC X DR 21T 5 BER D 5,
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ICs50 : 0.3 uM (HIV-1g7) ICs0 : 0.38 uM (HIV-1g7) ICsq : 3.40 uM (HIV-1gT)
ECs¢ HIV-1gg: 0.0013 pM (CEM-SS) ECs¢ HIV-15: 0.8 uM (MT-4) ECs5¢ HIV-15: 0.35 pM (MT-4)
ECs¢ HIV-149g, : 0.26 uM (CEM-SS) CCsq : >247 uM (MT-4) CCs : 26.5 uM (MT-4)
ECs¢ HIV-1k403N : 0.42 uM (CEM-SS) t12 1 12.4 min
EC50 HIV'1V106A: 9.51 HM (CEM-SS)
ECso HIV—1Y181C 16.13 |J,M (CEM-SS)
ECsq HIV-1y1ggc : 1.73 uM (CEM-SS)
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|C50 1 0.47 HM (H'V—1 RT) ECso HIV-1 nB - 0.0476 p,M (MT-4) ECSO HIV-1 nB - 0.0258 p,M (MT-4)
ECso HIV-1y5 : 0.20 uM (MT-4) CCsp : 6.40 uM (MT-4) CCsp : 2.35 uM (MT-4)

ECs HIV-1gq03n : 0.43 uM (MT-4)

CCsg : 3.9 uM (MT-4)

t1/2 1238 min
Figure 2. Typical ADAM derivatives. HIV-1rr and HIV-11p are wild strains in CEM-SS cell and MT-4 cell,
respectively. HIV-1p1001, HIV-1k103n, HIV-1v106a, HIV-1yis1c and HIV-1vissc are mutant strains in CEM-SS

and MT-4 cell.
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Figure 3. Structure of ADAM 4 — RT complex (PDB code: 3IRX).

LR yE L) H Yy REOMAERMENT TiX. 312 molecular mechanics (MM) X° quantum
mechanics (QM) DO FEBHNLINL D, MM (== — b > OEE) RIS - B )BT
WHEETH Y, QM TV 2 LT ¢ VI — RIS X 5 BT SV 2 B TIRIED FHH 23 AT BE
72 % MM 1T, FE A HHE T R L — (Bbona) 2 TRV F— (Eangie) « 13 LAV TRV — (Ejors)
BILOEEEMEER =2V X — (Ewnsona) (Lennard-Jones potential; Evan. #FFEEAHAAEH =RV
X Eeteer) MO ORT ¥ VXA —%5R L, EBHERC L > TR HI2@< h %
FHETLFETH D (Figured), MM OFEAZFIH LT3 /% (MD) &3 =2 L—3 3 U3,
MUNRERZE L (7 = A MR T —0) OFES A IV ERDIET I LICEsTH/ M-I VR
r— VDA Sy ORISR L 5BEE(L 255 2 LW AEETH V. NNRTI OB
THUNRIERY B ROBIEILOREIZ LWL TWS 235, — KT, S1TOEIRES
FHRTE 2 QM T, FHRE A ERIEFIR (7 A XD =ZFHIUREIZHH) THDHZ LM
I ToH > 7223, 1999 LEIZALH ST K > TR SN 7 T 7 A > Myl (FMO) 1512
DIRVEIRE A X N TH R B EOERG TS D' IFERENTRE L e o T2 36'380 FMO
ETIE spP RFBTHARA LI 77 Ay N FHUEL S EE T2 AN THEIL TR,
BZURTBIZBWTET X BB o [RFENLTT T 7 A2 Ny &E4T-> T (Figure5), 4%l
DR, WHEAPOBELXERTOT7 T 7 A MNUGBRISETEY , BB S5l
bond attached atom (BAA), & 7-%f 23 HL V) BR724172Jii-7-1% bond detached atom (BDA) & FEIEILS,
FMO {ElEX, 77 7 AV FOFE ) ~v— K44 <7~0>’\%$JL5_§+%1 i) ?é/}}ﬁmi*/vﬂ?‘—
DR %ATH Z Al fEZ FHETH D (Figure 5), KD FMO #HREICBIT 52T /L ¥ —
BE/ X —DIZFNF—DOMEF A= IPbE/~v—1 L] @I%/vﬂe~%% L%Iu\f::r_z/v
XF—DOFMEEE R LAEDLELZ LI VELR (Figures5. (1)), BAHO T Z 7 A MinboO



RBITBRESHER T vy v E LTEASND, $72. 7 7 7 A FHMAAEH =21 % — (inter
fragment interaction energy; IFIE) (%, :Q)IZ L > TE SN, [FIEIZ K> TH X7 E-Y H v R
O ENERERESED Z ENAREL 725, EHIZFMO ETIE, R@)TRLEZ KL HITIFIE &, #
EAHEAEA (ES). SR EAEM (EX) . EABENEAIER (CT+mix) . /2 #UHE/EA (DD
D 4 FEHEOZRNVF—RPIZDETHIENTES ¥, ZOFIEIX, pair interaction energy
decomposition analysis (PIEDA) & FEIZAL, fHAAER OFEMIZRFHIN AIRETH D Z &0 6| AlZEIC
B 25t CHHATH B,

2016 TS S 72 ADAM FHIZEB W T FMO 1EIC X 2 ¥ BAERBHT M T T % 43 28,
Wl ST IE 22 TIThNTE Y . ARNTREIC) FES) L TV 5 WR TR
ADAM ZAEEL TWRNT &b IEFEIS 1R AAER ST S TR WRTEEMED & 5,
Flo. TrAT U v 7% A FThH2D NNRTL MEGENAZEBT D7 7 7T — L 2 AR Ofig
HO7=0I121%, THREHER ADAM O 7 4 A—a VELNEE LD, T2 TAMET
I3, HIV-1 RG2S & ADAM 58K & ORI AA/ERZ X 0 BIfElc 35729, MD ik & FMO iE%
A DT 21TV K0 AEERNIGEWRECOMAER 2T 22 & & Lz, MDIET
X, KRG TOH LR B S R0 2R ESE A, KT E2N LTKER-S T & 2 fF
M2 EMAMRETHHZ LD, ADAM OHEAEAERITICEA CTH S, £ LT, Fohi-tFil
WD E | WA, BRKRITHT 580 HIV-1 I5MEB LM PRI EEDm 2 BRy & L, ikl
ADAM FHERDBEAITH 2 & & LTz,
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Figure 4. Analysis of MD method.
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Figure 5. Interaction analysis of FMO method.
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%1 B FHRALSEA 2R G TS PERR B O AT

VB R-2 78 EDOHAEIERIC, KataI LIoKER-ER Y T — 27 B35 < e
ENTEY, K3 HEoFEHEEEREZRRT 2 ECEERERCTH S 904, ADAM4-RT EE
A NNRTI #5 A HBALD Lys103 <2 Lys223 72 E Ol 7 2 7 FRidfilin G % O F it < (AL L
TkY (Figure 6), K717 ADAM 4 L OMEERICKELLBELE LWL EEZLND, L)
L. ADAM 4 - RT HAKRD X #fssaiEdE (PDB code: 3IRX) 130 fiFREAMELS (2.80 A) | #EdhsKk
HEN 2N ED, KO TEBELEHEERITIZNE TRET ST,

FMO #5728 SN2 X 2 F BEAERfRNT ORTER & LT uIMERHR 21T 9 LEN S 5 72D, ADAM
4 - RT EAMHEEIZEI LT, BEZ2LM T (Solvent: none) & . Hi7=lZ/Ky %58 LI-KfnsM
T (Solvent: water) TH/MEFHE 217 > 72, Wi ORE R A LT % & . ADAM 4 & Lys103 <° Lys223
& OHBEAERIC R 2R S L, KRS TIZB WL I bty </ [ & ORICKERS
AN SN2 o7 (Figure6), ZiUE, KFIC L > T Lys ll#{D T =0 A hF A4 LN
SNl EHEM S D, 7238, KRSt T oM/ IMEEHRIT, SR Z VTR & 81U
WCHBLT 55 ECTH D, 2O X DITMET I/ BOMBEMERITKS TIC XV RELZRZIT 5 &
EZoND, T TRETIE, Ky FORBLa 74 A— 3 VIERICHE Y AR OELE
BT 572, MD iEE FMO 1E4 OF U CREIETE MEAR BE 2 Mgt L 7=,

Lys223 Lys103 / _i Lys223 Lys103 /

3 {

Figure 6. Effect of water molecules in the minimization (Software: Maestro, Method: PRCG, Forcefield:

OPLS3).

Solvent: none (Vacuum state) Solvent: water

_12_



H1ET FMO EIC X A FE B AR A fEAT

MDIZ, MD ¥R =2 b—3 3 S K DMHAFENE A T 5720, AfLE & LT/ MEFHE
% Jifi L7 ADAM 4 — RT A EIC% LT FMO #5217 > 7= (Software: ABINIT-MP, ##i1
~L: MP2/6-31G*), 72, ADAM|ZY > FE L TIEEDRRKEL, =207 I JBRIZX LT
B ST CH AR 2R T 2 /REEN H 5, 2T, ADAM % “ODOHEEFRENLE —DDT
N IANBERNL D 7 T 7 A 2 M2 EILTEMO RHERZ1TWV, &7 7 7 A FOMEERZ LV
eIz L7z (Figure7), U Ay R&ET7Z 7 A2 MIGEIT D HIEE, RHABRBUKET X @ E
O AEAEREATICRRCE DI T D, F£72, FMO RIS K2R Z 0 L 3528, A—X
—a Yt a—4%— (5, TSUBAME, Oakforest-PACS) ZH\ 5 Z L1Z X - TEHE 2 2 A KIE
e L, TS RTRE & A2 o T,

BAA
Ligand 2
OMe

O_ﬂ/; O"O SMe
Me / e}

BDA

Ligand 1 Me Me

Ligand 3 Me

Figure 7. Ligand division of ADAM in FMO calculation.

ADAM 4 OH— U > RIZxtd % FMO R OFE R, Vall06, Tyr181, Tyr188, Phe227. Trp229
[Zxt L CHRWEHH EAER 2 kT 5 Z LR Sz (Figure 8a,b), — T, Ny Y A4 F¥ v m
VERERAL & Lys223 fISHO T =T A TF AU L OKRER AR ST, PRICKLT
Lys223 & ORI SO BEERAPBRI S 7, FMO R TIE, X X737 X JBO
o REWNLTT T 7 A2 MyEIT 5720, GIn222 OFEELTF RIEA DD IVR =)V HED Lys223
DT T T A MIEERTWD, FERRZIE, BEEHAEEMIL GIn222 &y AFHyn U8
DA NR =V ORI LT % (Figure 9),, 74— 27 L Tlt, TAR L TU 7= Lys103
MEDOT v E=0U LB TF AL L OFEMREERITEHE LTI WHAEHZ7R L7 (Figure 8a,
b, 7. VA REIL7- FMO SR OSSR, Tyr188, Trp229, Glul38 |28\ Tik ADAM D#
BOEPT CHAAMEMZE L (Figure 8c) . BKMT I VBRIZOWTHEETH L&, Ligand1 D
VA XYY a CBREALIE Thrl07, Vall08, Tyr188, Phe227, Trp229, 7= Ligand3 D7 /L% /LA
SHEBAL TlE Pro95, Leul00, Tyr181, Tyrl88, Trp229 & LITHHAIEA L TWE Z ENHLNE 7
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72, —J5. Ligand 2 O F A AT VELIZ Vall06 LIS THRIATET 2 Bk & O\ A/EAIZ R
LRI AT EAEN Lys I EDOMMET 2 R E DMAERTH-T-, 2oL HIc, mMEitE %
i LTS O BUKMET X Bk L OO BRI E/ERIIS b2, FEMAERIZ OV TIE
IR BAERIIfERR S oTc, £, Ky FEERLI-MD ¥ ab— a1tk b
AT G A= a B KO AEERZIC OV TRET 21T o 72,

(a) IFIE

UL 1Lt

-10 = B i
-15
8 8 3 8 83 858RBTI I IS J3 I IF I F Y
S S 3 33dgiFgidneedy g SIS EEES
x
w > > > > T < < < 4 J > 1 I w x w -
a8 243252 SESS=¢rrSoo0ldoaxidkr8zao
(b) PIEDA oDl @CT+mix HEEX BES
10
T HEEEL il =1
-10 — . —
-15 L | L]
-20 —
kcal/mol [Te) o - N [92] <t (e} N~ [e0] (o)} o — o0} ()] o N (a2} <t N~ [e0] (o] <t [ee] o]
82 89 23 9232395333332 I8 NI N8 e S
¥ DO vV v o unu Jd e d Jdw e xx Jd>S 2 9 DO wWw >S5 a D x D
w > > > > I < < 4 < J J > I3 I W X wm > J
= R RS RS <>E FSS=¢r¢rsSooZoxzirFifo
(0 IFIE of each devided ligand @Ligand1 @Ligand2 OLigand 3

0 Den Nn- HHH-LH o

gy rrry R | R (]
-5 =
-10 L
-15
kaimol & 8 8 8 8 3 E 5 8RR 8 3 8 28§ J§ I I F X I & & 3
SSggggopiedJugedssgsSusSEYES
T o>>>>ITrII2>>I L3> mwem >
4 4 4 4 2> F > > F >0 0 <0 d4F dF O
Figure 8. FMO analysis of ADAM 4. (a) Total energy (b) PIEDA analysis (c) Total energy of each divided

ligand.
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Figure 9. Carbonyl-carbonyl group repulsion between benzoxazolone and GIn222.
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528 RO ORI X O AR ARAT

MD ¥ R = L—y g UIEERES T FEN)F Y 7 D YASARA 17.8.15 & WT 47 & o
T EE KRS H T2 LT B AVNT 10 /28 (ns) OfifT 217> 72 (Figure 10), 10 ns @
MD ¥R = L— 3 U ETo 7%, P & O R HmAE (RMSD) OEHTH &) -1
REEICE L7 2 & 23R L7= (Figure 11a), 10ns IZBITFH T I = L—3 3 »TlE, WlREERO
~ 7 v ISR TRNTT D DIXNEECH D03, A ELICERIT ST X /LU ADAM D=
VTG A=Y a VEEROKRS IR DB ERET L LIX A RRETH D, Fio. ) R
H& (RMSF) I[ZXoTH X7 EOEEWEZ T LGSR, VAL EE Y Ui EORERD NNRTI
TIET 2 BRERAL 220 05 225 (XK EEMETH 2 DIk L 32, ADAM Tl Z OfERITIEF I
HEWERNEWZ ERH LN E o7 (Figure 11b), AT THEHI S T\ e Xy A%y nm
VEREML & Lys223 OMIEHT X L OEHEOKF AT —E b ST (Figure 11¢) . AP
B R G DIEEWMEN BN T2 DI A X v VERENLO B VR = L HE B FE AR
EIER L CNDT XV BERET DI TERD ST, LLRNL, KEEEClEd 08
VAXH Y UBOANAR= VT, ZOfEROT I B0 T CHE— GIn222 LKERA E TR
LTCWARERERMNF SN (Figure 11¢), % Z T, ADAM & Wil GRS I O & = L X — it %
TV, MEEWEZME LI 2A, XUy AFHy e B0 VA= VT G222 FHOT
2 REAFREEEER L TOWDZ ENHGNLE 257 (Figure 11d), £72, ¥ I a2l —v a3
TIE G222 D T X R & DKRFRES bR S NI, —J7 . F AT AT VELIIRAEE T Lys103
FHT I R EAREFBEBBR S 203, Lys103 g7 > E =0 A0 F A2 & OEFEN AR
RIfER S nmnolz, L LARNRS, MD V2 2 b—3 3 U C K> TKRY FIC L DENRH L
INETRY | BTN A Y v VR, AT AT IVEML TIIAK RN LT KB A T
v T =T NS ID Z EDHTIHIA Lz (Figure 11d), Xy %4 1 U BRENLTIE,
K5y %S LC His221 3 X O Vall08, T4 = 27 )LELCTIE Lys101 & KFEFBEEEZFEK L T D
T EDMERR SN, MD VR 2 b—v 3 VIHIEIEEIC R E S EEEZIT 5700, Lys223 BLD
Lys103 &KRFEREAZ L TOAHEEICK L THRERIC MD v 2 b—ya U E{To 72, B
WEE 2 (ps) 121T1F Lys223 <° Lys103 & OKFBREG N KDDL Z b, EERNOKFISM
TlE, Lys223 R Lys103 D7 I A & EHE O KBRS ITERL I T, Koy Z2I LIoF BEEH
W ESND ZERHASMNE ol T, XUV F XY 0 U BREGOIEO T I BRIE M
P < FHEAERZALDN I LD OIZK U, F A= R T VML DK TS A S IC BRI £ - ¢
WD Z EWNHERENTZ, FDID, FAT AT IVEN. DK T2 LIoKERKAER Yy T —271%
ZEL TR IND EZEZBND,
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Figure 10. MD simulation cell (> 270000 atoms).

(a)
WA " .lw.‘\v/l‘:"v"w\}vk
g Vit o [ WA P TV
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Time (ps)
(b)
| N h\
. I ARY |
1
0 100 200 300 400 500

Residue number of p66 subunit

_17_



(©) & Lys223

c 4
2
g 3
g 2
=
] < Interaction number
0 2000 4000 6000 8000 10000
Time (ps) 1: None
2: Hydrogen bond (HB)
¢ GIn222
4 DENINENED DD ¢ 3: Hydrophobic contact (Hyd)
=
23 4: HB + Hyd
&
8 2 SONOTNDNN-SOUNINNNG—
c
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0 2000 4000 6000 8000 10000
Time (ps)
LYS-103
(d) 4/ LYS-101
VAL-106 .
PHE-227 ¢
~a w1
LYS-223 - - [

¢

GLN-222
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Figure 11. MD simulation analysis for the ADAM 4 — RT complex. (a) RMSD of the reverse transcriptase.
(b) RMSD of the reverse transcriptase p66 subunit. (¢) Time-dependent intermolecular interaction for the
reverse transcriptase p66 subunit. (d) The most stable structure of the ADAM 4 — RT complex in MD

simulation.

P U 7 e ZE &I LT b [ABRIC FMO T 247V MD &2 = L—3 3 URlTE OFF BAF
Ao x VX =0l %E1T>72, MD V22— a3 HBTiE, Y ab—va i<
Lys101 <> Phe227 O AAEH OIX F MR S =2, < OT X /7 BRICE W THEER M EL
7z (Figure 12) . F#lZ. GIn222 X° Lys223 & OHAAERHDOZEADRRENZ LR LN E o7, MD
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Iz lb—a VEIZBWTS Tryl81, Tyrl88 B3 L N Trp229 72 EDFEKET I / BRICx L CTix
FRVVE AAER DS HERR S AL, FFIC Trp229 1 KO B/ =R VX —% R LTc, ZD7H, Zih
OHEFRT X /WL OMAEAERITEMIEEICRESFELTWD EE2x LND, £2, KT
DOHAERZRNTX —%23HETHZENAETHY . MD v ab—rva VB TEF A ATV
EALd O ARy m VERENAICAE(ET DK (WL, W2) & DR AAEH 23 s &
iz, £72. ADAM D a7 3 A= a Y ICERTHE MDY alb—va UETET LR L
MDA XY TV — VEROBRKEENEHE TEZ D | A%V 07 Y — VBT R E B3
FWEIRCH D Z EBRH LN E o T,

ADAM OEHILT L OMAEREZ L VBRI T 572D, U Ty RaEILTe FMO #2170
(Figure 7). FRlCar 74 A —va VE{EDBREWT X UABH T Z 7 A | Ligand 3 &R0
TR BERE L OMBEERERE Lz, AV U7 Y — VBROBRMENE U7 #5E TlE Tyrl 81,
Tyr188, Trp229 L \Wo o BEHFKRT X /B & OMAIEA O ERA LI, EFFICHFIET D Glul3s
& OMAEAER B L L= (Figure 13), PIEDA 2K A%, A9V 7 YV — LEBROBRKERIZ L -
T Pro95 X° Tyrl81, Glul38 & DM ANEHOMENRKE S E(LLTEY, HBHEEFEHITETL
TWDHN, KEHEEEROIRT EHEMEERAOM L322 R LNERoTe, ZDX T,
MD ¥ X =2 L— g Y EAMAGDET FMO ffHTIZ L - T, KOFOREZ T TIER, 2o
JEBEONADAM Oy 7 4 A— g VEAGIC X A EERZE L EFTIC AT Z SigkTh L
Too LALLM S | BNEAIZ X DTEE~DOEEFIIAATH L Z &b, BEaMERSWA T
T — VBRI OREETEMEFA BN DWW TR E B ICHIT T A BERH 5,

O Minimized ®m MD simulated

10
5 M
O"[F’F[!ll
-5 = |
-10 J
-15
-20
N O <o N MO § © I 0 OO O 1 00 OO O « N M < I~ 0 OO ¥ 00 0 «d
kalmol 0 5 3 33 ddJE o Jneges>asasSadsSasSegs
EoL>>>> T2 >>T oS> mEm >
4 44 4> > > HF>oO0 O oo aF JF0

Figure 12. Interaction change of ADAM 4 — RT complex after MD simulation.
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Figure 13. Interaction change of alkyl side chain fragment (Ligand 3) of ADAM 4 after MD simulation.

WRIZ,MD ¥R 2 b—y a3 Ko THLIEEDNEERN TOMAEIER % @k E T LT
WDENE D MERFT D720, 16RO ADAM FFEAE CHREE LI L TWD N-A h¥ o1 I RA
WINFTA R, XUV IFTYaVBEZNLENEA LT ADAM 3, 512x LT FMO #HHIC
X D EAERRNT 21T > 7= (Figure 14) 22, MD ¥ 2 L —3 3 2 Ko TE bW - & EREE
@ ADAM 4 —RT &K (Figure 11d) #HWT, U REZiL 4 ADAM 3, 5ICZ&# L, %
EOR/IMEE, FMO FHRICHEH T 2E 7 V&2 ER L 7 (Software: Maestro, Method: PRCG,
Forcefield: OPLS3, solvent: water), FMO FtHO#EF:, Md L ~L TOEMIEM: ECso (MT-4 cell)
PETF LTS ADAM3 Tl N-A hF A I RA VT NVA T A REALGEFHEOKSF (W) &
DO BEAEANKE KT LI, —JF, EWEERKIEICH ELTW5 ADAM 5 Tk, GIn222 3
FOW2 L OB ELTEY, FBBRENZ &1T His221 & OFHAAEM 2 REIZm
Lz, BT NFHEICL ST, Ry A 14V 0 VBONNVARZNVBROAERITI N A4
Y RVEID BEBWVERNPELNTEY 2, ZhboRy YA Iy a  ROMBAEMM EIZIE
NREZNEOABMPBRKELLFELTND EBEXLND, 2D OFREN G EWIETE ECso (MT-
4 cell) LAAEAERAORICBIF/2ABR MR TE (Table 1), MD ¥ 2 = L—3 3 V OFER % KBk
72 FMO fRHTIC K o TEBOAEERNICIH T 2 HAERZ @R E CHRNT 5 2 L8 AfRE L 725
72
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Figure 14. FMO analysis of ADAM 3, 4 and 5§
IFIE (kcal/mol)
Compound ECso (uM)
His221 GIn222 W1 W2
4 0.20 -1.8908 -10.8683 -11.6864 -10.6498
3 0.35 -1.8967 -10.9801 -6.5078 -10.6097
5 0.0476 -10.2250 -14.8483 -12.5827 -13.1215

Table 1. Comparison of biological activity ECso and interaction of ADAM 3, 4 and 5.

ARETIL, MD & FMO {EEMAG DR TMTIC LY . X0 BHEICHAEER 2T+ 5 Z &1Z
RRED Uie, BRI K T MFAET 2 ARSI L U 72 SRR IS B W TR 21T o T2 R, T v %L
TIEHEBAL O Tyr188, Trp229 & Oy EAHEAERH ., X2 A %4 v VBRI O GIn222 & O/KFERS
B BROTF AT AT VN OKGF2 0 LT EME IS WA= R V¥ —2 R~ LT,
LinL, Ry YAy o CBREAIZOWTIE, GIn222 FEIET D B A A » OEEPENRIEF I
< BRI OZE LT KERBEIIER SR, 72, ADAM O =212 7 4 A —3 3 VAL Ofif
Hrino X7 ) — VBN EBMEN R < a0 7 4 A= a VAR LW R B
L0 R BEAEH OATIIREE Ch o7, 2D ENOARMIFE T, EEMENMK, 2D
LELTMBEERZERT 27 X /ad % —5 v b & UTHH ADAM 8k %2 7% 1 v LT,
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3T HH ADAM FHE(RO T A

T VA B D JREPEREIIC 36 1T 2 0 BOH BAEH O¥ER, 38 X OTF A= 27 VE ks LU
VA XYY 1 B O KEEVESEIIZ 51T 2 R EA AAEH O A B B9ITETHL ADAM FHER A
FHA LT,

2L DB RITEIZBWT, HFEBKET X/ (Trp, Tyr, Phe) & &7 X /2 (Met, Cys) @
IS A ER NG STl 850 FX U R_U7E- U Hr FEiZBWTh#HEsh Ty
%5, 22T, ADAMIZA A URFEZEANT S Z L T Trp229 & O EAERA 2 M B35 &5
Z B, BATHIRIZE VT, ADAM O T A UAIBICA 4 TR 28 A L8 RN T A v
STz (Figure 15), F7o, Trp229 Z B CIIWHRGESEIEEDIR T AFI SEZ T2 ERMmb
Tk 23 ZHVE T Trp229 OIEAIMIMEL AR ITHE ST S, 2D Z &b, Trp229 &
OOHWARAAER Z 17 LS5 Z LN AHRICR VI E BRI T 25 E b IfFC& 5, 3R
ICEDRHTIZE Y | Trp229 & OMAAEAMNIGEHICKELSEE L TND 2 E0nD, D TA A VIR
FEE N LB R OTEE 2 Rt Lz,

»N,Me
(@)
O Me ,Me
ey
I/ o
SMe

! Phe227

Trp229

Tyr181

Dispersion interaction area

Figure 15. Design of new ADAMs aimed at enhancing dispersion interaction.

F AT AT VEAL O KEEMEFEITIZ BV TUE, $FEM BRI T Tl < ARFILEMEDR E b
Hif) & LMK R %EZ T e WA VR XY K& A LT HBlFE k%27 1 o L7z (Figure 16,
KX, BT FFEOY 7 h U =7 ThD Gaussian 16 Z W TT AT AT /LB LA /LR F v
Rizxf L CHARRAELUE (NBO) fiftT 41T - 725 (MP2/6-31G+dp) . ALK ¥ ROEEER T
X, TAZATNVOBFERF LD bIRNADEMRZ 7R LT (Figure 17), FFEMAIEHZRDTZ
ANKF Y REEANTDHZ LT, KT E2I L Lysl0l & OKREFREEGOM . £72013F Lys103 =
T X FEDOAE/EVDHIFGEIND, £ ANVEX Y NiIA A VR ICAFFTLE L - TED,
T F A~ —BNFET D, TDD, TEIANEFY FET TR, 2F o FA~—DAK
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WZOWTHRET LT,

Electrostatic interaction area !

Lys104
NH3*

Lys103

NH3*
Lys101

thioester sulfoxide

Figure 17. Atomic charge of thioester and sulfoxide computed by Gaussian 16.

F7o. MD a2 b—va VRTINS XU ARy e VRO VAR = VRO
GIn222 72 EORBMET X/ FEOEEMERENZ ERH LN E 72D . ADAM & O AERIZRELE
ThdHZENHERIND, —F T, Ny Ay e VR EOATFIVIEFO Leu228, Tyrl188 |X
GIn222 & bl U CEBIPEDMERNT X VB TH D Z L3I L7z (Figure 18), ZM72%, Leu228
DEFHD VR =VEER Tyr188 Dt Ru Xk vkl UL KFRA LM T HZ LT, L VENICHE
ATEXHAEMERDH D, £/-, ZHETIT Leu228 X —4 v b L7z NNRTI (A HNTED
. Leu228 DAL Bk b # AT STV, £ 2T, N 4 %4 1 VERERATIC Leu228
FEHA VR VI T Tyr188 b Ru UL E OKRFBREGIMEZ BN E LT BHILOE A E KR
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FtL72, Tyrl88 b RuF A& DKBHRERITIZT R AT NI EOKEIRAFDOT 72T H
— LR B ERILTHABEBANATHETH 523, Leu228 T M VAR =/VEE L OKERBAITIT RS
— & U THE T D BN AR R TH D, — ki Fh—¢& LTk Fex B0 I 7 &£R
HIFONDZN, T HERIAEENTT VBT LN TF A ERDENLBUKERY v N THD
NNRTI 5 & EAL TOMAAEF OFRIZITE L TR, 2O Z &5, Leu228 E7-1% Tyrl88 &
DARFEFREAOERTITE Fad v ENRKETH DL LB X, Ny AFY o VBELICE e ¥
VAT IVIEEE N LT ADAM #5E (K% T4 > L7z (Figure 16, X)), AF L izl -
T Leu228 EFH A /LA = /LS Tyr188 b Ru i & 2 LI LiE CTOKFREENAHEL 721 |
FLRMBRERILTH D Z e OERRICANEZ R T HREENH D, & Re X AT L EE2E
ALEEESLE LT B 7 FLF U UZFEFEEDO LA T o — LR LT ZE—L LAD
U USRREFEERO 7 27 a P R ERMLNTEY, B Ry X F I EER - R

[ = ~
(R ERBHILTH D,
LEU-228
GLN-222
PHE-227
6
5 GIn222
4
N
LL
%,3
o 2
1
0
ONST OOONTOONONTOOOANTOOONTONDONTOWOONTOOVOONTOWOONTODONT OO
OO OOOOONNNSNNSMNNMNOOWOWMOVONDDODODODOOOOOO AT ddAd AN NNANNNMMOHOONSII I TN
A A A A A A A A A A A A A A AAAAAAAAAT NN NNANNNNNNNNNNANNNNNNNNNNNN
DUk »D ZoWWZFoX>aD>0ruwdovodadxrxawziodkFaxroovwxzw>ooa
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Figure 18. RMSF analysis for p66 subunit of ADAM 4 — RT complex (focused on residue 150-250).
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W2 E SEIREAEROMTRA B L L= EH ADAM 38R0 BE 3

FATHFFRIZ IV T, Trp229 & Oy BAHAAEME @M A By & L72MISHIc A AU RF 28 A LT
ADAM 7-20 37 ¥ A o S4uie (Figure 19) ¥, £7o, A A VIEFZEA L7 ADAM FHERDH
FROMTOIL, A A VR 2 E0REERLI =y F 26 BL 27 2 REBEHBRSKISICE > TEAT S
BIEN RV &7 (Scheme 1) 20, 124-F X%V 7 YV —/bzx=v k 26 1%, IWRIFENHDOD
DIRNT R CREEICART 2 Z EMAMRETH D28, 1,34-4F VU7 V' —/Lx = k2713 Large
scale o TITMEME S (Y ca. 5-30%) . F 72l HIRWVFERTH - 72 (Scheme 2) ¥, £ D
72, 134-FFH VT — L EEA LTz ADAM FHEEROREEHRITTE TE O T, BRI
THHEDEIREFT SN TORWIRI TH -7, LLRNG, —HOFERTHAKRICHT R
IFRTEMER R DN TR D | BRI L TO AL R T RIREEENE X bz, £D7), K&
T 134-AFH V7Y — o=y b 27 ORI RERIEZ B L, I A 4 v R+
A L7z ADAM #F 38R D BRI T 2 AMEE A Lz, £lo, SO A TV RFIZED
EYTEVE~D B2 G B FRIIT I K> TN T2 2 & & LT,

e
Me ! NG Me
OMe 1 o]
, O_ﬁ'/
Ar 0 : ¥ NC S N ¥
| ; Me
SMe i p-benzonitrile m-benzonitrile oxazolone
s (p-CN) (m-CN) (oxaz)

Ht Me

E Me Me Me
7: Ar=p-CN, Ht=3 | =<Nj©\ a/sj@\ {Sj@\
- Ar = p-CN, Ht = 3-oxa 0 0 RO
8: Ar = p-CN, Ht = 2-oxa 5 N o N S \N <
' / /
! Me Me

9: Ar = m-CN, Ht = 3-oxa
10: Ar = m-CN, Ht = 2-oxa

11: Ar = oxaz, Ht = 3-oxa ' imidazolone thiazolone thiazole-OR
12: Ar = oxaz, Ht = 2-oxa ! (imid) (thiaz) (thia-OR)
13: Ar = imid, Ht = 3-oxa \ (R = Me, Et)

14: Ar = imid, Ht = 2-oxa .
15: Ar = thiaz, Ht = 3-oxa

16: Ar = thiaz, Ht = 2-oxa Ht
17: Ar = thiaz-OMe, Ht = 3-oxa CTTTTTTTTTTI T
18: Ar = thiaz-OMe, Ht = 2-oxa ! 93
19: Ar = thiaz-OEt, Ht = 3-oxa Lo O,
20: Ar = thiaz-OEt, Ht = 2-oxa : \T />—Me NI N
i N~N
i Me
E 1,3,4-oxadiazole 1,2 4-oxadiazole
(3-oxa) (2-oxa)

Figure 19. ADAMs containing sulfur atom in alkyl chain.
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OMe O

Me
OMe O SMe OMe
Me SM \\
e \\ - > — » n-BugSn O
OH  Sonogashira ‘ ‘ Hydrostannation SMe
| coupling
21 22 OH OH
23 24
Me Me
OMe OMe
Me
OMe n-BuzSn 0] Ar, (0}
KOH \ Ar-1 30-36 \
— > n-BusSn o] SMe __ " T 77 SMe
: (0] . .
Appel reaction SMe S Stille coupling S
Me)ks/\Ht N b
Br Ht Ht
26: Ht = 2-oxa
25 27: Ht = 3-oxa 28: Ht = 2-oxa 7-20
29: Ht = 3-oxa
Ar-Il building blocks
Me Me\ Me Me Me
NC o) N s s
o= o= o= RO—
| NC I N | N I N I N I
M M M
30 31 ¢ 32 ° 33 ¢ 34 35:R = Me
36:R=Et
Scheme 1. Synthesis of ADAMs containing sulfur atom in alkyl chain.
J i
Nal
Cl
NH,  ClI . TEA o AcSK P'q o
Ho. A S I e L L M e TR
N~ “Me N~ N 150%
37 Me
38 26
X
0 N-hydroxysuccinimide o] 1) /k o] o]
H
P OH DCC PR o. H,NHN™ 0 P B k
Me’ S Me S N M S N (@)
~r ~r sy
(0] (0] O
39 40 © 41
triethylorthoacetate [e)
TFA : CH,Cl, (3 : 1) AcOH Total yield

)k (0]
Me S M ca. 5~ 30%
/\,\}r\,\?, e (]

(Large scale conditions)
27

Scheme 2. Syntheses of oxadiazole moiety 26 and 27 containing sulfur atom in alkyl chain.
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FED TS A A TR A E A LT ADAM HER DRI AR

AFIERFEEALT 134-FXF YT —La=y ~271%, Zaar7kt =KL 42 %5
BHE L T4 TRERTERTDZ LI Lz (Scheme 3) %, HHEAMIETIEZ, /anrkv b=
FUALR2NET T R DABLIOET VI = LI E>TT F Y — L 43 28R L. F
AT VTN L D REEBROGIT & - CHEERE 44 2157-, T D%, MKDRIZE > TFA—L 45
ZERL, BOKEEREZHAWCT N7 Y — R EL XU T - VBRICAEHRT HZ L THHO
1,34-FFX V7Y — o=y N 2T EEMR LT, ZOARBIETIE, PRIE 4345 139 <X CREET
DD Z EMBIEDNIEFITEG THY . EE, SR (4 TR 75%) TERT 2 Z &Il
Too Elo, BAMETRIZEAK MY VA afigaElT 22 212k o T, M) 7Aadr 2T k%
WAL 134-FFX VU7 YV — /LB 46 % 61% THELT 5 Z LITAEI L7 (Scheme3) ¢, ME/KHE
BIEITFA— IV ERIG L, TAZRATABECDLDOIZK L, K MY ZvAafifgcixr4—1 b
S LT ERIB onm otz U ZAFda AF NP EA L 134 X207 —La
= b 46 ODEFNATREL 720 . HIZIC R U ZF | AFLHAE A L2 ADAM FHEED AR
MAle L polc, MU TZAFA B AFNUEELEN LTGRO ADAM 6 IRV EMTEMEAZ R LT
HZ e, IHICA AVREFEHATDH ADAM FERICEB O THEMREBERILL 20 5 5,

H HaN Cl H H
cl NaNj, AICl; cl N~y thiourea >—S N- NaOH aq HS N-
\_—N - = N M - HoN — h‘ - \—< I':l
- N-N 2 \-N NN
N N
42 43 44 45
Me
acetic anhydride M
s O\( ®  total yield : 75%
o < |
N’N
27

trifluoroacetic anhydride

HS, 0 CFs  total yield : 61%
T ’

N-N
46

Scheme 3. New synthesis of 1,3,4-oxadiazole 27and 46 containing sulfur atom.

FXRHTT ==y bOFERHRERIEE R L2 Sk T AT VRIS A AT
Ji -2 A L7z ADAM 7-20 DRI GRRICKREI LTc, £/, R 7 Fdr A F A EA LR
B ADAM FHEARDO A ATEEE 7257 (Scheme 4), btV Zvd v XA FVEEEAT 5 1,3,4-4
XHTOTY—a=y k46 OGS, KBRS M) U AZERLXE L THNWS Z & T ADAM ~D
WANARETH 72 78, Lin LS, XV U7V — Va8 AT HEE, PO %R 47
MAELDZERHLNE o7, ZHUL, Shl BUSRDTNIETT 5720 TH L LHERIS D
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(Scheme 4), D%, R LT-{bEW 47 Z T Stille 7~ 7V 712 X 0 #i#l ADAM HE A

48 DERRICHPI LTz, A A UIRT-%2H 7 5 ADAM #FHERIC K

Vonvdo AF)VEEZEANT D

LISTIREC 5 2 L & M LTc, . & B4 RO AR LU 217 5 TE T 2.

Me
(o) OMe
Ne HS/\W />——CF3
OMe N-N n-BuzSn O
n-BusgSn o 46 ‘ SMe
‘ SMe NaOH s
Br N;LO
25 N=
CF3
Br 4/3 47
Y S\ 1 reaction

OMe
n-BuzSn O ~—> n-BusSn t - » n-BusgSn +
(L,  swme

NJ\

48

Scheme 4. Synthesis of new ADAMs containing sulfur atom and trifluoromethyl group.
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o5 2 Fi AEWTE VR

F—EICBWT, FHREALFRIRITIC X DA =L — & AEMTEE ECso (MT-4 cell) D]
ICRAFRFBAN R B 7= 2 L E . HH ADAM FHERIZE VT H ECso MT-4cell) 12X D4
SO M A2 T~ 7, F7o, 2 ba—L e LTEEAFO NNRTI ThHREZE L En T EY
> OIEMERIE AT 272,

Table 2. Anti-HIV activity and cytotoxity of ADAMs containing sulfur atom in alkyl chain.

ECso (uM)* SD?
Compound K103N CCEOS(BIQ/I)C
mB L1001 K103N E138K '
Y181C
7 3781041  627+118  >3140 >31.40 >31.40 31.40 £543
8 8.46 +8.18 >4.17 >5891  607+118  >5891 5.98 + 1.75
9 3781026  417+120  >3011 >30.11 >30.11 30.11+2.71
10 4345095  >103.35 >10335  801£183  >10335  103.35+66.35
1 067£0.038  112+0.25 >1.43 >9.04 >9.04 9.04 £2.13
12 068+0.17 116+0019 287+223 084+0076  >5536 55362835
13 041020  110+043 082+0019  100+037 >7.02 24.84 £3.77
14 015+0.045 043+0019 104011  0.50+0.24 >5.98 598+ 1.75
15 3.27 %253 >7.16 886052  >1802 >18.02 18.02£8.18
16 092020 146013  604+026  272:078  >87.76  87.76 5832
17 >6.33 >15.17 >15.17 >15.17 >15.17 15.17 £8.29
18 >8.71 NT NT NT >37.29 372941479
19 >21.50 NT NT NT NT 2150 £ 3.20
20 >11.37 NT NT NT NT 11.37 £7.86
Nevirapine 0.25 327+131  >1502 . >15.02 > 15.02
Etravirine 0003 Jo00)5 000008  s00018 0011 221

2 ECs is the 50% effective concentration for inhibition of cytopathicity of HIV-1 in MT-4 cells. ® SD of at
least two separate experiments. ¢ CCsy is the cytotoxic concentration for the mock-infected MT-4 cells. ¢ Not
tested.

Table 2 (ZIZEFARR (IB) B KON 7 fHOZ L (L1001, K103N, Y181C, Y188L, E138K,
F227L+V106A, KI103N +Y181C) (Zx} L THL HIV-1 iEEDHRIE 24T - 7= %2~ L7=, L100I,
K103N, E138K, KI103N + Y181C (Zxf L TIIHL HIV-1 IHM 2 R38R 5 7223, Y181C,
Y188L, F227L+V106A (Zxf L TIET R TRERN e oTc, AHEER Ar I Y x4y ViRE
FORV YA I XY B BREEA L ADAM 11-14 Tid, BAEKZ T TR ERKICH L TH
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BAF7RIEMEZ R LT, FRIRU YA IX Y v U RBEE AL ADAM13, 14 TEWEMEZ R LT
B, ZHIE—ETHIRR72 X 912 GIn222 ° His221 & OMHAEARA L2 Thd &35
ZbN5, T 2-0xa ZEHEERICHT S ADAM 14 (B AR T T . T OERRICH L
THROHLHIV-1IEZ R Lz, 72, W< D00 ADAM B8 A TIE R BT o THRA T4
72 L1001, KI103N iZxt L CTHAEMEEZ R LIZZ &b, FH—1f NNRTIIZB;: D BohEE2F5o &
BEZoND, LLRND, BAKICKT HIEHICERT S L. ADAMIL B I ON131E, 4147
JAA- 2B AL TWRWERD ADAM 4 3 L TOV5 & LElR LT, BT HIV-1 IEMERZ I E 10K 3.4 7%,
# 8.6 (HE TI 2# & 72 o 7= (Figure 20) , ZD7-8, A AV RFAEAT 5 Z LK 5 Trp229
BIOEBOT I/ W ~0 8% 3 RALFRUMRITIC X - THs L7z,

Me Me Me Me Me
0 OMe N OMe
o< 11T o o~ 1T,
N
! | Me |
Me SMe € SMe

EC50 HIV-1 B - 0.20 uM (MT—4)
CCsp : 3.9 uM (MT-4)

ﬂ 3.4-fold decrease
Me Me
0 OMe
(0]
< 1,
! |
Me SMe
Bt
"0
N={
Me

ECsp HIV-1;5 : 0.67 uM (MT-4)
CCsp : 9.0 uM (MT-4)

Figure 20. Comparison about biological activities of ADAM 4 and 5 vs. sulfur-containing ADAM 11

and 13.

ECsp HIV-1;5 1 0.0476 uM (MT-4)
CCsg : 6.40 uM (MT-4)

ﬂ 8.6-fold decrease
Me Me Me
N OMe
o= T[]
N (0]
/ |
Me SMe
13 N7 "0

EC50 HIV-1 B - 0.41 uM (MT—4)
CCsp : 24.8 uM (MT-4)



5 3 8 AH AR A#AT

ADAMA4, 5, 11, 13 (2%} LT FMO fi#tr 247\, FHAEAMER Ok %4772, MD ¥ 2 = L—3/
2 N R o THR LN L EMHIED ADAM 4 -RT HA K (Figure 11d) ZHWT, U AV K& %
LZIUADAM 11, 13 128 L, fEEORUIMEZIT 5 Z & T FMO FHRICHEHR T2 E T L& ERK
L 7= (software : Maestro, method: PRCG, forcefield: OPLS3, solvent: water), L2>L72235, ZDFE
TVATKET % EMO fRHT Tld, TV F B DR FRIF A2 A A DRI H L7 2 LT & 2 Tk
R EAEROBALIZ R & 2o 7= (Figure21), Tyrl181 OARHAER A EF KO Tyr188 OFH AHAEH
KRR DD, M KERHAFEROZIITIR ONRNoTe, TDID, A FUEF%
WAL ADAM 11 BEON13 TIE, BAEENLICBIT 220 74 A= a VBRI OET NV E TR
RAHAREMENRE X BIVD, £ 2T, FRTE LWEEOK T2~ L7 ADAM13 (2% LT MD ¥ 3
2 b=y a rETO, ar 7t A—va VEEB X OEISHE S FAER OE b Z R Lz,

OADAM 4 mADAM 5 OADAM 11 OADAM 13
4
2 ndh
O -rwrrer T TR TR Ty
e e
4 I |
-6 |
8 | 1]
-10
-12
-14
-16
kalml 2 S 3 S 83835 8RS 3833 IJIII33338383¢< ¢
CSS PP v Jde Jddueged>sSascmsSnSaesEs
EEEEEESEEE RS SR EE TR X
Figure 21. FMO analysis of ADAM 4, 5, 11 and 13 using the most stable ADAM 4 — RT complex structure

obtained after MD simulation.

ADAM13 D MD ¥ 2 L—y g »r&{Tolct%, b7 P2 MU —ffATIZ LV & et & il
HU7RER, TSI c R s a7 A—va Uiz biulz (Figure22) ., ADAM 4
~RT#HAKE =2 L L=#E (Figure 22, Bule: ADAM 13) T Trp-S MHEEEIIH 428 TH -
72/, MD >R = L—3 3 % (Figure 22, Pink: MD simulated ADAM 13) Gl Trp-S [ EEBEA K
36A LD MDY 2 L— a3 UHEDOIN Tp229 L WHHEECTH - 72, & 51T, FMO fi#tr o
faf, MD ¥ 2 bL—v g U TIEA A VAP O Trp229 35 L O Tyrl88 & OfHAAERMET
THRER LD (A4.447 keal/mol, A2.722 kcal/mol) | Trp229 I1ZHFHC K& M EAEA O T 27
L7- (Figure 22) , —J . Tyrl81 L IiIMAEEHN M L3 585K 4R L7 (A2.102 kcal/mol)
His221 35 X TN GIn222 IXEEME DS IEFISE N &b ARIO T I 2 L—3 3 Tl His221 B &
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W GIn222 & O HEAERIFRWEER & 72 o 72, IRV PRSI JEEN M AR VEIR T d 2 720, Trp229
R Tyr181, Tyrl88 OAHAAEMZE L, A A VRFICK L2 T s eEZ LD, L
L7236, Tyrl88 3 LU Trp229 i ADAM OBEEHFT CHAEFEHZEHR L TWDH Z b, A
TR LD OIS T 272012, U H Y RaEINZ LD FMO fi#fti 247 -72, U~
RArENT X 2 FMO figtir o F. Tyrl8l & O AAEM =1L F—(3m EL7=DiZxf L, Trp229 &
OFEAERIZRE <K T L, Tyr188 |24} L Tk ADAMS5 & 1FiF% LW MEZ /R L7= (Figure23) .
ZDID . A AT EAITFRIC Tyrl81 B L O Trp229 & OFAAERICHE A KTTEEZ BN,
S HIZ PIEDA OFfER, TAFNWABHIZA A VIRFEEAT H 2 &2 8- T, Tyrl8l Tiknl i\
FIEAERNRNT_RTCH ELTWD DI L, Trp229 TR AANER OB Z CEEM LAE
AR TFRECTWALZ EnHLMNE R ST,

Blue: ADAM 13
Pink: MD simulated ADAM 13

EADAM 5 OADAM 13 @ MD simulated ADAM 13

B

N O 4 N M g © ~ ©® O O d W O O d N M F N~ 0 O S o ©
kcallmol @ © © O O © O O O I~ O W W O O N N N N N N N O oI ™
SS 3PP IEIJuEgEd>ge@SUSESES
gm>->->->-<I<<=l>->-<(_|:|—:_|>-_|I|.uD:|.u>-_|

-4 4 4 4 Jd > > > F >0 O 2 oo akF JF o0

Figure 22. The interaction and conformation change of ADAM 13 after MD simulation.
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Ligand 1 mLigand 3 of ADAM 5

Ligand 2
Me ~ Me Me orte OLigand 3 of ADAM 13
N
O=< O O M @ Ligand 3 of MD simulated ADAM 13
N A ; 0 - -
Me 0 -2 A
_4 -
X - -
5:X = CH, j\ 6
13:X=S N7 o 8 L |
Ligand 3 N=< -10
Me kalml TYR181  TYR188  TRP229
Ligand 3 of ADAM 5 Tyrl81 Tyrl88 Trp229
10
Total -6.835 -5.073 -9.142
5
oDl
0 , , _ DI -4.342 -4.288 -6.704
@ CT+mix
5 || BEX .
CT+mix  -1.541 -1.543 -2.022
OES
_10 —
EX 2.148 1.807 3.595
-15
kcal/mol TYR181 TYR188 TRP229
ES -3.100 -1.049 -4.010
Ligand 3 of MD simulated ADAM 13 Tyrl8l  Tyrl88  Trp229
10
Total -8.585 -5.664 -4.984
5 —
oDl DI 6351  -3191  -7.845
0 ' ' BCT+mix
51— | BEX CT+mix  -1.919  -1212  -2.086
OES
107 | EX 3480 0860  6.651
-15
kcal/mol TYR181 TYR188 TRP229 ES -3.795 2121 -1.704

Figure 23. PIEDA analyses of alkyl side chains (Ligand 3) by ligand division of ADAM 5 and 13.

MD 2l —>arBLXOFMO HTOFERICLY . A T UEFICEAEERAOZE X
OVEWIEVEIC RIETHBZH LN T A2 ENTE 2, Blo, A A UEF%2EA L7 ADAM 5
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EAROTEVER FII, Trp229 OMAEMEREFARESHESLTWD EEZ NS, Trp229 LD
M AR T ORKIEARH TH 503, OB AAERIZ DWW TIEA 4 7RO R E WET
PRICE Db EHEHI SN D, Trp-S MDA EIT, MHAEH= R F—IcREZEHELT
WHEZEZBNDN, MD V2 2 bL—y 3 UCBIT AEOREMZRE L TH, B tHA/EM
TR SN2 o Tz, ZDZ EMh, FEEEAICEBWTA A VR 28 AL - T Trp229 & R
W BEAERZ T 201N TH D LS5, L LR G, Trp229 & OFAELER &4
WIEMICHBN A NS Z L b, A1 Trp229 L O AN Z B 2FHERE TV A 15
ZEICE o T, BBARFLHIV-LIENEASG S Z ENA[EETH D B2 BILD,
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H3E ALFLZEMNR L OEFEMAEHOHEEE By & L7 ADAM i8R
DBA%E

FIHT T I RANEF T REE AL ADAM FERO AL

MO, ALFRILENS L OFREM B/EHOM LA HIIC A LR F > REE A L7 ADAM 7%
EROMFEERFTT D720, T IAVKRFT Y REE A L7 24 FEHO ADAM 49-72 =4k LT-

(Figure 24) , A/LARF T REHIE R IZIE, NNRTIHFEAEMOZMOKRE SE2EF LT, B
B A XDHERBHAFLE (Ri=Me) . =F L (Ri=Et) . £V 7L (Ri=i-Pr) i
ALTe, Flo, XY IOT Y —ABEOBEBHIER S ) 7 vAm AFNLVHETHSH ADAM 6 T RAT
RIEMEE R L2 &0, AVERF Y RFERIZBWTH ATF A (R =Me) Ofi, FU 71
FrAF K (Ry=CFs) b A L7z, &R AriIE. MEROFEEAR THERN) B A2 TEEN &
LTV 5 p-CN, m-CN, oxaz. imid @ 4 ffE4E A L7,

49: R, = Me, R, = Me, Ar = p-CN
50: R1 = Me, R2 = CF3, Ar = p-CN
51: R = Me, R, = Me, Ar = m-CN

Me 52: R, = Me, R, = CF3, Ar= m-CN
OMe 53: Ry = Me, R, = Me, Ar = oxaz
54: Ry = Me, R, = CF3, Ar = oxaz

Ar _R4 55: Ry = Me, R, = Me, Ar = imid

56: Ry = Me, R, = CF3, Ar = imid

(6] 57: R, = Et, R, = Me, Ar = p-CN
58: Ry = Et, R, = CF3, Ar = p-CN
59: Ry = Et, R, = Me, Ar = m-CN
60: R, = Et, R, = CF3, Ar=m-CN

(@]

N7 Yo 61: Ry = Et, R, = Me, Ar = oxaz
[ 62: R, = Et, R, = CF3, Ar = oxaz
N 63: R, = Et, R, = Me, Ar = imid

Ra 64: R, = Et, R, = CFa, Ar = imid
65: Ry = i-Pr, R, = Me, Ar = p-CN
66: Ry = i-Pr, R, = CF3, Ar = p-CN
67: Ry = i-Pr, R, = Me, Ar = m-CN
68: Ry = i-Pr, R, = CF3, Ar= m-CN
69: Ry = i-Pr, R, = Me, Ar = oxaz
70: Ry = i-Pr, R, = CF3, Ar = oxaz
71: Ry = i-Pr, R, = Me, Ar = imid

72: Ry = i-Pr, R, = CF3, Ar = imid

Figure 24. New designed ADAM with racemic sulfoxides.

TEIANVKRFY Ra=y | 73-75, FHEELZ=> b 30-33 BLOT /LF {2 = k 76,
77T ZENENERLTIZE, T V0 LMl S (Sonogashira 7~ 7°U 77 Hydrostannation.,
Stille 7~ 7V>7) Ik ->T, ADAM 49-72 % &+ 5 Z L IZakEh L 7= (Scheme 5)
Hydrostannation M, $&(nf B4R 84°-89° 3 O T NZAE L TWNDH Z & Z HNMR D HRERR L7223,
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ZDOEBETIIDBENREETH 72720, Stille 1 v 7'V T RICEEEIT o T2,

OMe 9
Me S.
| | R4
OMe O
Me SR Pd(PPhs);Cl, 78:Ri=Me, R, = Me
1 AN 79: R, = Me, R, = CF
o : l 80: R, = Et, R, = Me
,\} )R 81: R, = Et, R, = CFy
-N 82: R, = i-Pr, R, = Me
73: R, = Me 76:R = Mo o 83: R, = i-Pr, R, = CF
74:Ry = Et 77:R = CF, | )—Re
75: Ry = i-Pr N~N
Me Me Me
OMe OMe OMe
n-BusSn S/R1 n-BusSn S”R1 Ary-l Ar, S”R1
Pd(PPhs), | X | i Pd(PPhs), | u
n-BuzSnH Cul, CsF
N” "0 N0 N”"0
\ —
N=( N=( N=(
84: R, = Me, R, = Me 84" R, = Me, R, = Me 49-72
85: R»] = Me, R2 = CF3 85" R1 = Me, R2 = CF3

86:
87:

R1 = Et, R2 = Me
R»] = Et, R2 = CF3

86": R1 = Et, R2 = Me
87" R1 = Et, R2 = CF3

88" Ry =i-Pr, R, = Me

89’ R1 = i—Pr, R2 = CF3
Ar-I building blocks

Me Me Me
NC 0 N
T O o< o~
| NC | N | N |
Mé Mé
1 32 33

30 3

88: Ry =i-Pr, R, = Me
89: R1 = i—Pr, R2 = CF3

Scheme S. Synthesis of new ADAMs with racemic sulfoxides.

T7¥ I ANERFY K=y k 73-75 |X Scheme 6 |2/~ L7 G HRIEIC L » TA LT, LAWY
VD7 = /)=t Fuds it A b AF L (MOM) HETHR#E L%, tBuli &AL~
4 FRE (RS-SR) &2 2 & TRlUEN D@L EEIRINIC AL 7 o FIK 92-94 2435 2 &8
TE72 90, ZD%, MOM OB 6L, AL 7 4 FORML 2, HHERO I VFRILEITV S, K
I T = ) =B RR RSO A FALEITO M, T8 I ZLRF Y Fa=y b 73-75 £
IRTHM LT (6 TRULE 71%, 61%. 64%) .
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6M HCI

MGQSO4
NaOH
TBAB

Me

MOMCI
 KCO;

95: R =Me
96: R = Et
97: R =j-Pr

OMe 9
S.

I
73: R = Me
74: R = Et

75: R = j-Pr

OMOM Ff{-guS'-Fia OMOM
Me Br ) . Me S.
R
91 92: R = Me
93: R=Et
94: R = j-Pr
Nal
NaClO
30% 202 aq. _ NaOH
98: R = Me
99: R = Et
100: R = i-Pr

Scheme 6. Synthesis of racemic alkyl aryl sulfoxides.

.37_

Me
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F2H T8I ANKRF T REAFH ADAM 755K O A5 O T

¥ I ANEFY REEA LT ADAM49-72 O A&t ECso (MT-4cell) ZFHliL7Z, =
fr— L LTEREORE TV L N T Y & Hu, Table 3 1284 (IIB) BLVVT
FEFROZSELL (L1001, K103N, Y181C, Y188L, E138K, F227L+V106A. K103N+Y181C) (Zx%f
T HPLHIV-LIEMEZ R L=, LasL7e23 5, ADAMSL, 55, 56, 64, 72 73, L100l, K103N, E138K
(Z%F L CHL HIV-1 35277 L7223, Y181C, Y188L, F227L+V106A, K103N+YI181C (Zxf L Clix
TRTRIE LT,

ZVRF TV ROBEHIEE R OBFICER T 5 & ADAM 49-56 (R = Me) THIREE DG % 7R~
L. ADAM 57-64 (R;=Et) 8L ADAM65-72 (Ri=i-Pr) ® XL H1T, B R VA AN KX
KRBT Lo T, IEEMET T 2B Ao, Fo, #EkO ADAM FEAK & [Fkk, 5
FEEACICR IRV a8 (Ar=oxaz) oY A 34V e B (Ar=imid) ZEA L
ADAM 53-56, 61-64, 69-72 78 L 0 5RVEME AR LTz, £72. 7/ 7 = =)L) EH L 72 ADAM
49-52, 57-60, 65-68 D1 TiL. ADAM 51 73 b iRV EPEA R L=,

FXY T VB EOBBIERICER TS & KD ADAM FHER L FER, R U 74 m
AF VBB L0 SRR AR L7Z, ADAM56 (Ri=Me, R;=CF3, Ar=imid) (X, Zh b
TEIANNARF Y RFFEEROP TR HIRVIEM 2R L (ECs=0.92uM) | L1001, K103N, E138K
W L COHREOEEZ R Lc, £, BBRENZ LI1C, ANVERFT ROEWIE R LD b,
FXA TV — VB EOBERIL R, D PEMEIC K E < B LTz, BE 2L LT, ADAMS55 (R:
=Me) . 56 (Rp=CF3) D¥fARE, KI103N, E138K [Zxf9 HiEMEIL, ZhEh 4.3 1%, >7.37 1%,
136 FDEERL, fARTry NOT X VB OMBEERANRRKRE B LEZ 120615,

INBHT7EIANEFY REEA L ADAM FHEEIINERD ADAM FFHERIZHE HIEMEZ R
e 7o, HANNRTI O T B Y U LR, R ET EUAKRIET S KI03N 21X U
& UTCEIR < BRI L CTHEMEZ R L, Ml CCso I RMRIZHER D ADAM FHER L 0 L
<R L 7=,
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Table 3. Anti-HIV-1 activity and cytotoxity of new ADAMSs with racemic sulfoxide.

ECso (1M)? + SDP
Compound CCso (uM)° + SDP
1B L1001 K103N E138K

49 35.13£9.32 > 140.65 > 140.65 > 140.65 > 140.65
50 >28.66 NT¢ NTd NTd 28.663.45
51 1.68 +0.37 6.87 £1.63 >33.75 4.04 £0.48 146.58 + 18.44
52 492 £0.43 >70.23 >70.23 >70.23 70.23 £47.27
53 5.61+1.61 > 35.67 > 35.67 > 35.67 35.67 £10.15
54 1.77+0.84 7.39+£1.22 >909.21 3.37+£0.11 99.21 +79.46
55 3.97£0.85 7.79£2.10 >37.75 23.20+£1.40 180.09 £ 55.42
56 0.92£0.28 5.92 £1.62 512+ 041 1.71+0.25 37.86 £ 11.00
57 40.55 +5.05 >110.06 >110.06 >110.06 110.06 + 34.86
58 >28.70 NTd NTd NTd 28.70 £ 4.07
59 19.57 £8.19 >108.24 >108.24 >108.24 108.24 +47.42
60 >23.83 NTd NTd NTd 23.83£0.95
61 5.42+£1.43 >8.93 > 30.22 > 30.22 30.22 £ 6.46
62 3.14+£0.71 > 25.52 > 25.52 458 £1.22 2552 +£2.80
63 341+£0.34 7.19+0.78 >50.09 > 50.09 50.09 +6.20
64 154 +0.47 442 £0.61 470 £0.19 2.84+£0.12 23.650.69
65 >43.79 > 88.14 > 88.14 > 88.14 88.14 + 24.83
66 > 25.29 NTd NTd NTd 25.29+£4.79
67 >33.87 >78.32 >78.32 >78.32 78.32 £ 32.96
68 >25.21 NTd NTd NTd 2521 +1.74
69 6.00 +1.89 > 25.65 > 25.65 > 25.65 25.65 +6.65
70 3.60+£1.19 >7.32 >121.05 7.60 £0.88 121.05+71.12
71 3.1510.24 3.67+0.019 >90.82 >90.82 90.82 + 63.56
72 244 +£0.24 >5.64 4,13 £0.68 3.32+£0.42 24.48 £4.05

Nevirapine 0.25 3.27+131 >15.02 0.27 >15.02

+0.0036
s 0w SO omw o om o om

2 ECs is the 50% effective concentration for inhibition of cytopathicity of HIV-1 in MT-4 cells. ® SD of at
least two separate experiments. ¢ CCsy is the cytotoxic concentration for the mock-infected MT-4 cells. ¢ Not
tested.
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F3HT X TNANLBFRY ROARFAROKRT

AFEFLEROEY TII=F o F A~ —MOIEENRR L Z NN TND, ALERFT R
ZE A L72 ADAM FHERIZB W T H = v F A~ —MOIEHICENE T D & PRI, Z0iF
PEDZERPFEEINLO T X/ Wikt & O BENEN 2 LRSS 2 et & 5, €2 T, =7
VIFA—OIEEE KT A Z L EHE LT, FTNLANLKF Y REEA LT ADAM FHER
DARFE A R T,

XTIV AVRF Y FORFEMIEITIE, FTIRAINT VBT AT LI G REZ B 6% F
AL THEFINANARFY RICEHRT L HE, U7 2T VARIRIAF SR, = F A RIRIR
HIBLEUG72 E3d 0 8567 ¢4, Sharpless RA LG & FAV S 1AL, SERI7Z2 S T, BAT
e F A BRI EIR T 2 E G ST B 85866871 2 = ¢ Sharpless R ERAL G & H
WTTAFAT V=LAV T 4 RLRISET DX T VALK FTY REGR L, ADAM [ZE AT
5l kERRT 52 L L Lz, Lo L, Sharpless RABRALIG DR FBLHEIL . RS E ORI,
FE(bAl, 700 H o RICRESEFETHICH DL S0 7 — L 27 ¢ ROBHFERE L
DEHIEZHEOBRFHIA 5 TH Y . ADAM FHERO G I LI/ AV MLE#RT V) — /L 2L
7 4 RIZOWTIRREFAe T o FARPPEIIS S TRV 888 2 = ¢ 38R G sk LR
HNRZ2455 729, Sharpless REBRLIIGIZI T BT VX IT U —V AT 4 KOBEHEIEDRIZS
WCREIZRGS LTz, TV T U —L A7 4 ROA LI Scheme 7 12R LT,

TN T = ) —AMEe Ra X o Ao 207 ¢ R 109 @ Sharpless A2 bt Tl,
T U F RIS EIT L2y o 7= (Table4, Entry1-2) , L2xL7ans, 7=/ —kEe
R ha A F LR MOM JETIR#E L7- AL~ ¢ K 92, 106a-b. 108a TiE=—F  F 4%
RENTSOSBEIT L, TV ALKRF T N 11la-b, 112a-b /KT 5 Z L2k L7z (Entry 3-
11) . Z O, MOM JFETHR#E L7 iF 8K CRoROBIME (94%ee) ZnL7z (Entry10) . &
7=, i@% . Sharpless RAERLEUG Tl AKOUSIIN =T o FABRMED R FIZLEE IR TWD
28 6870 AL MR EREILERL T U — /L Z LR R CIE, BEKSME T Cod o F @R
F BT LW MAERTGD 2 ENTE R, £, 110, 1lal3Eabam ThH 2720, TeE)
DAL E A R E T2, 112a (X MOM EDOifREA TV 110 1T L THERRLE 2 IR E LT, —
J5T. 112b 1T TR, 101 (TR . X MRS A IE AT IZ L 0 RGO B E A TR E L, 73 (A
L 7= (Scheme 8, Figure 25) , 111b O#faxtELE L 73 ICFFE L CHRE L= 2, 728, MOM HD it
RAEDBRZ, TROEEIESRMF TIZALAR XY ROT 2 IR EITLTLE D Z &5, 10%HCI %
W BRI 6 N ORI EAT o 72 874, F7o, MxflEARE LI &Ik FTLT T
K& UTLDET Z# HWEHEAIX R, L-DET ZHWGAIX SR AERKT 2 Z ERH L E AR

72,
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dimethyl sulfate

NaOH QMe tert-BuLi PMe
TBAB Me\©/5r DMDS Me\©/3~Me
—_—
OH
R Br 105b: R = Me 106b: R = Me
104a: R = H OM oM
90: R = Me o) )
MOMCI R Br tert-BulLi
K2CO3 _ DmMDs
107a: R = H 108a: R = H
91: R=Me 92: R = Me

Scheme 7. Synthesis of alkyl aryl sulfide with an oxygen functional group at ortho position.

Table 4. The effect of ortho oxygen functional groups in Sharpless asymmetric oxidation.?

Ti(O-i-Pr),
L or D-DET
OR; CHP OR; O
H,O U
Ro S\Me — R « Me
CH,CI,
-25°C,24 h
109:R;=H,R,=H 10:R;=H,R,=H
106a: R;=Me, R, = H 111a: R;=Me, R, =H
106b: R, = Me, R, = Me 111b: Ry = Me, R, = Me
108a: R{= MOM, R, = H 112a: R{= MOM, R, =H
92: R, = MOM, R, = Me 112b: R = MOM, R, = Me
entry sulfoxide ligand H;O (eq.) yield® (%) e.e.’ (%) config.
1 110 L-DET 1.0 51 4.3 R7
2 110 L-DET 0 61 3.1 R7
3 111a L-DET 1.0 >99 83 R7®
4 111a L-DET 0 >99 91 R7°
5 111b L-DET 1.0 88 79 R
6 111b L-DET 0 88 89 R
7 112a L-DET 1.0 87 86 R
8 112a L-DET 0 >99 91 R
9 112b L-DET 1.0 97 87 R
10 112b L-DET 0 99 94 R
11 112b D-DET 0 94 93 S

2 Reaction condition: aryl sulfide / Ti(O-i-Pr)4 / DET / cumene hydroperoxide (CHP)=1:1:2:1.1.
®Isolated yield with column flash chromatography. ¢ Determined by HPLC analyses on CHIRALPAK IF or
CHIRALPAK AY-3.
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OMe

NaOH
OH O Nal OH O
IS 10% HCl aq. Me g NaClO Me §
_— ~ B ~
* % Me * Me
R-112b R-98 [
R-101
Mest4
NaOH
TBAB
>
CF3SO3Ag OMe O
OMe 9 K,COs I
Me S.
Me S. Me
% Me *
R-111b '
R-73

Scheme 8. Synthesis of R-73 for the absolute configuration determination of 111b and 112b.

Figure 25. X-ray crystallographic analysis of R-101.

WNT . TNAFNT V=LAV T 4 ROT VX NVIEOEEL G D720, Ry 28 A F /L3 (Me)

Oft, EEIEY A ADOR DT (B . 4 YT EAKE (-Pr) | S5 tert-7 TR (t-
Bu) #8ALLT U— A ANT ¢ RIZx L RIS E R T, £z, ﬁ&ﬂeﬁﬁﬁﬁu%@%?ﬁﬁ%%Y
NXNT U=V 2Z)VT 4 ROFEFERIEAL, BHIEIZOWTHIKRE L7 (Scheme 9, Table
5) .

I EOT XN T V—/V AV T 4 RiZ7 = /) — e Nax s MOM JECHR#E LT
#%. Method A: #-BuLi & ¥ AV 7 ¢ K& W RZE#L G, F 72135 Method B: Pd & Xantphos %
AWty 70 I ROSIZ K> TEM LTZ (Scheme 9) 7778, {b&#) 108h (22O TiX, (LAWY
115h 7725 3 — F A X 2 W T A F VIO K-> TER L7 (Scheme 10) 7,

_42_



OMe

OR; o

@ Br  (11) Method A or B @ S\R2

108c-k: R, = Me

90, 104a,c-k: Ry = H (1) 93, 113a,c-h: R, = Et
91,107a,ck: Ry = MOM 94, 114a,c-h: R, = i-Pr

115a-k: R, = +-Bu

| Ar OR; 1 ORy OR; 1
i j& Me\©/’a 571 /@/1& %7- E
| F |
| Me
I a b c d e E
i OR; OR; OR, OR; OR, OR, !
: OMe NO, COOMe  CHO CF4 5
; f g h i i K :

(D) K2CO3, MOM-CI, acetone, 40 °C, (IT) Method A : +-BuLi, R,S-SR», Et,0, -78 °C to r.t., Method B-1: -
BuONa, -BuSH, cat. Pdy(dba)s, cat. Xantphos, xylene, reflux; Method B-2: i-ProNEt, RoSH, cat. Pda(dba)s,
cat. Xantphos, 1,4-dioxane, 70-80 °C; Method B-3: NaSMe, cat. Pd,(dba)s, cat. Xantphos, 1,4-dioxane,
reflux.

Scheme 9. Synthesis of alkyl aryl sulfides with various functional groups.

OMe OMe
0] OH MOMCI O)
s Mel S. K2CO3 S.
j< - ____ . Me > Me
DMF acetone
80 °C 40 °C
NO, NO, NO,
115h 116 108h

Scheme 10. Synthesis of 108h.

Sharpless ARV ORGSR %A Table 5 (/R L7z, A/VT ¢ ROEHIL R ICEHTDHE. Me
ECidmem T o FAERIE TRUGHHEST U, Et &, i-Pr bk & EHILY A XD RE <R DI2oN T
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BPPEIFE T L7z, L L, -Bu 5613 Bt 50 i-Pr FL K 0 BHUEY 4 AR KREWVITHE D BT
i-Pr Z5LL EO@RPEZ R L7z (Table 5. entry 1-36), B &FER EO@EEBILIZOWTIE, EF G0
KLV LBEBFROMEELZBALZGAICEWVEREZ R L, = ha 2B A L7 Ar M h G2
VIRF Y R EWIERMEZ 7R L7z (entry 27-30), 4712 119h (R=r-Bu) (IMtho> 119a-g L V) BZEIC
BIRMEA M E L7 (88% ee.) (entry 30), S 62, OB R (=271, TATE R,
KU Zd e AF ) BT, FERIC 112i-kk (R=Me), 119i-k (R =#Bu) TE W @R
Zox L7z (entry 31-36),

Sharpless NE AL S Tl Ti(O-i-Pr)s—iEAEEY =F /L (DET) —Z7 Ak Ru~LtFy
K (CHP) #1572 2BAMIC L DNAEHIEIZ L > T, A A VIRFO—FOIEGEFxnTF
VIR IND EBZXHITND B0 Z D=, TIXNLT U—/L AT  ROK
FHOBRILY A KIZENH DI DA EEZ B, Me > Et > i-Pr OJEISERMENE T Lz &
e E b, Mx T, 7V — OB HEGMEL L E R L > TRBIENRKE S B D
ZENL, ANVT 4 ROEAOBEBRIEOEFHEEADTEL TNDLEEI LD, KOFEST
JLFIVEEDS +-Bu EDGHEIZB N T T o FAEPRE M) B L2 ERITH 62TV, Zh

TICHME SN TR WHREZSL Z ENTE R, £, IO ORERIZ, ipTRVIEMEZ 7R
L72 ADAMS5, 56 DAFAICHAA TH Y | B2 AR F 2 RFEEROGIZ b KL L H
XD,

Table 5. Effect of substituents of alkyl aryl sulfides for Sharpless asymmetric oxidation.

OMe OMe
Ti(O-i-Pr
Q S f_—DET)4 @ $SI)
CH,Cl,

108c-k: R = Me 25°C,24h  492¢-k: R = Me

93, 113a,c-h: R = Et 117a-h: R = Et

94, 114a,c-h: R = j-Pr 118a-h: R = j-Pr

115a-k: R = t-Bu 119a-k: R = -Bu

entry compd. Ar R yield (%)*  e.e. (%)° [a]*p (in CHCl3)

1 117a a Et 88 68 +215.3 (c=3.2)
2 118a a i-Pr 79 26 +81.3 (¢c=3.1)
3 119a a t-Bu 78 64 (98)° +160.19 (¢ = 3.1)
4 117b b Et 85 67 +215.5 (¢=3.6)
5 118b b i-Pr 80 33 +103.8 (c = 3.6)
6 119b b tBu 50 55 +146.0 (c = 1.6)
7 112¢ c Me 83 95 +213.2 (c=1.5)
8 117¢ c Et > 99 74 +191.4 (c = 1.5)
9 118¢ c i-Pr 75 41 +85.6 (c = 1.9)
10 119¢ c t-Bu 68 65 (> 99)° +189.8¢(c=1.2)
11 112d d Me 87 93 +235.8 (c=1.4)
12 117d d Et 94 62 +179.3 (¢ =2.6)
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13 118d d i-Pr 98 15 +35.7 (¢ =2.0)

14 119d d +-Bu 77 62 (87)¢ +94.14 (c = 1.4)
15 112e e Me 91 92 (>99)F  +249.04(c=3.1)
16 117e e Et >99 68 +177.4 (c = 4.1)
17 118e e i-Pr 82 38 +108.9 (c = 1.6)
18 119¢ e +Bu 61 67 +149.6 (c = 1.4)
19 112f f Me 72 93 +159.0 (c = 1.4)
20 117f £ Et 64 66 +131.5 (c=2.1)
21 118f £ i-Pr 68 16 +25.5 (c=1.5)

22 119f f +-Bu 44 47 (68)° +77.8¢ (c = 1.1)
23 112g g Me 99 92 +195.4 (c = 1.5)
24 117g g Et 92 78 +159.8 (c=2.1)
25 118g g i-Pr 60 55 +130.6 (c = 1.5)
26 119¢ g +Bu 78 51 (97 +171.44 (c = 1.1)
27 112h h Me 91 99 (>99)°  +200.0¢ (c = L.1)
28 117h h Et 97 78 +177.7 (c = 1.8)
29 118h h i-Pr 85 61 +136.8 (c=1.3)
30 11%h h t-Bu 82 88 +157.0 (c = 1.7)
31 112i i Me >99 96 (> 99  +178.0¢ (c = 1.3)
32 119i i t-Bu 54 87 (>99)  +173.24(c=1.2)
33 112 j Me 84 96 (>99)°  +203.5%(c = 1.2)
34 119j j t-Bu > 99 76 +143.0 (c = 4.0)
35 112k k Me 87 94 +194.4 (c= 1.1)
36 119k k +-Bu 55 66 +123.9 (c = 1.0)

2 Isolated yield via column flash chromatography. ® Determined by HPLC analyses on CHIRALPAK IF or
CHIRALPAK AY-3. ¢ Enantiomeric excess (e.e.) after one recrystallization. ¢ Specific rotation after one
recrystallization.

_45_



HAM XTNLANARFY REEA LT ADAM FERO A AL

MR 21T o 7= Sharpless AEBELEUL DR E AW T, F 7 VALK F T R2=v k R-73,
S-73 @V (>99%e.e) Tx=Fr FARRAICERK L7 (Schemell) , ¥ 7 /L A/LAR
X Rz=v b 73 OHEOE OREIT OV TILEH 3 255 3 il it#k L 7= (Scheme 8, Figure 25) ,
WNT, BRRLIZXF TN AVARR Y Ra=y b 73 ZHWT, X7 V7 A8 (Sonogashira
coupling, Hydrostannation, Stille coupling) (ZJ& Y., ADAM55, 56 DZNENTF > FA~—%
IEFIZEDNEFME (>99% ee) THRT S Z &IZAEN L7z (Scheme 12) , Hydrostannation @
BRIZ, SRR DT NTAEK L TV D 2 L% HNMR THEGR L7223, i LR Stille 77 >
7Y T ThEfRRE LTz,

OH MOMCI OMOM t-Buli OMOM
Me. i Br K2COs Me Br MeS-SMe e i S,
—_— I Me
90 91 92
Ti(O-i-Pr), Nal
D or L-DET MOMO O OH O NaClO oH 9
CHP Me g 10% HClag.  Me 4 NaOH Me Se
_ > *‘Me _— «Me —— *
> 90% ee > 90% ee |
R-112 R-98 > 99% ee
S-112 S-98 (recrystallization)
R-101
MGQSO4 S-101
NaOH OMe Q
TBAB Me §~Me
—_—
|
>99% ee
R-73
S-73

Scheme 11. Synthesis of chiral sulfoxide.
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% Me
Pd(PPh;3),Cl,
OMe 9 | | Cul
Me S. EtsN
(o)
| ,\} )R 0
=N
R-73 ! R
S-73 76: R = Me =N
77:R =CF;
>99% e.e.
R-78: R = Me
S-78: R = Me
R-79: R = CF4
S-79: R = CF;
Me Me Me Me Me
OMe OMe N OMe
o= 1L
- * _ *® *
n-BuzSn S,Me n-BuzSn S/Me Ar-l /N S‘/Me
Pd(PPha), | 3 | 0 Pd(PPh3);  Me | o
n-BuzSnH Cul, CsF
_ _

h=( N={ N=(
R R R

>99% e.e.
R-84:R = Me R-84" R = Me R-55: R = Me
S-84: R = Me S-84" R = Me S-55: R = Me
R-85: R = CF4 R-85": R = CF3 R-56: R = CF4
S-85: R =CF3 S-85" R =CF; S§-56: R = CF3

Scheme 12. Synthesis of ADAM 55 and 56 with chiral sulfoxides.
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FH5HE T ARNVIERF Y REAFRT ADAM 5 8R D AW MR

7% IR rac-55, rac-56 33 L, F 7 LK R-55, S-55, R-56, S-56 & VT, BER L~V TO
Wilis GRS ETG M (ICs) DMIEAIT -7~ (Table6) , £7/2. = huo—/L b LTHERDOFHE
AKTHIRbIROBLEEM (ICo) Z2/~7 ADAM4 B L OEREO R E T B v &2 Az, fEMEHIE
DFER, XV TV — VB BIC ATV AEZEA L 72 ADAM S5 TIIBAFRIEMEITSE b 7)o
72, RU 7oA AFEEEE A L ADAMS6 CTldFHREEDTELEEZ /R LZ, /-, =F v F
A~ —RZ T 5 &, ADAMB5, 56 D5 TSIKL Y & RIKOFNRENEMETH 7=, Lo
L. THBANERF Y RFEEARD ICs 1%, ECso & AR, Mmm4%*fﬁeyi@%ﬁwﬁ
Tholo, T T, ANKRF Y REBRENH HIV-LIEEICRIZTTRELIA LN T 5720, AL
RE Y FHEAROT TR Y BAF727E %2R L7z ADAM56 D= > F 4~ —2xf L CHEBELEA
(AR B IRAT 21T > T

Table 6. Reverse transcriptase inhibitory activity of racemic and
chiral ADAM 55 and 56.

Compound I1Cs0® (uM) + SDP
rac-55 39.48 £ 2.57
R-55 40.06 +1.39

S-55 143.19 £12.95

rac-56 10.40 £ 1.07
R-56 6.34 £ 0.37
S-56 8.80 £ 0.02
4 0.31+0.01
Nevirapine 1.22 +0.03

2 Inhibitory activity versus the HIV-1 RT with poly(rA):oligo(dT) as
the template primer. ° SD of at least two separate experiments.

ZNARF Y NFERS O F o FA =T HMD 2 b—2 g Tk, = F U FA~
—ICANEF Y ROBHERAROATFNVEOME N R a7 5 A—3 9 %R L7 (Figure
26), &5 FMO T OFEH. RAKD T8 Tryl81 <X° Trp229 & OAHEAEMIZFR < . —J7 T Lys103
WX LTI S RO RO T MRV A/ER 27~ L7z (Figure 26), A/LR S RiFEEKTIE R
RO T HPEVEIFIRVMEE TH D Z LD, Lysl03 & OKERE LD & Tryl81 X° Trp229 & DIHA
YER O BRI TS L CO D aTREEN H D, =) v F A~ —RDOZETRKREVETIE R L | i
TEVEFIBI ORI D 7= DX S B DT A BETH 5,
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Flo, WEROT A AT NV EHTH ADAM4 EAHAMEM A i3 % & Tyrl8l <° Trp229 (%)
L CREREITROIRNA, Lys103 12%F L CIEF IR EEMB/EM 27~ L7 (Figure 26),
LinL, ANARF Y REFEERIZIEROTFT AT AT VFHEER LY IREETH Y (Tables) | AL
R RFERCIIIETE & M AR & ORICHBINIA SN oTz, TDTed, AKXV
REFEAROIEPER TIEL NNRTI KA EALOR ANBRIZB N TEEL KIFT LTV D RIS D,
ADAM A B FEFR I TARN TRFNC K 0 ZEL S 573, ADAM DEKMER 7 > b OFEEH
PR AT B BICIIKFKR Z T A BN b 5, Z D7D, FEFICH VB ERER CTH 5 AL
RE Y REEA LEFHEAR TR, (EROF A 27 Vs & il LTV kFiZ 3217, NNRTI
FEATNLA~DIRADINE ST ATEEME R B 2 b b, BRSO LI H0NMIT 5720121,
NNRTI #& & EALNES CTOM AAERMNT 721 TEA+HSTHY, 5% MD I 2 b—va ik
% NNRTI 5 & EBALA~ DR NEFR D FRHTOKFI = R X —Z it T 5 MR B 5,

LYS-103

OR-56 @ S-56

10
5
0‘—|_|I TS TIEr'rrr'rrr'rrr'rrr'rrrrorg =7T1r11rrrrr=e=11g1 107 =i II—IIIII_I_IIII'_
il LS M Pi P LIl
-10
-15 L
-20 =
-25
D © d N OO < © I 0 OO0 O 1 0 O O 4 N M <& I~ 0 OO « 0 @
D O O O O O O O O I~ 0 0 0 o OO N N N N N N N OO d m
kealmol © S A A FFIEZIJUEEISBSISDSESES
o <2
w > > > > T < < 2 > << 4 J > 1 I W wm> 1
S OLL0LSFESSTEFRFSOTOL0OREOFJFD

Figure 26. MD and FMO analyses for ADAM R-56 and $-56.
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BOoHI b Foixy XA F VHEE A ADAM B8RO AR

71T Leu228 T8 M /R = /L E-1% Tyr188 b R Ui L kFEME 2T D Z L %2 H
FINZ, RN XY eV RBEION YA IXY B URIZE R AT VEZE AN LT HH
ADAM #HE K 120-123 ®© 4 fi¥g % ARk L7 (Figure27) , 7=, AX VU7 V' — LB EoE L
21X, HEROFERTEODPLHIV-LIEEZ R LTS M) 7 da AF VA EA LT,

Me

OMe Ar
Ar SMe : OH OH 5
| ' Me i
0 0 N !
o= o= |
NN Ny
Mé Mé !
N7 0 . - :
N— ! oxazolone-OH imidazolone-OH :
R : (oxaz-OH) (imid-OH) !

120: R = Me, Ar = oxaz-OH
121: R = CF3, Ar = oxaz-OH
122: R = Me, Ar = imid-OH

123: R = CF3, Ar = imid-OH

Figure 27. New designed ADAMSs with hydroxymethyl group.

b Fe o A F AL E AN LTHHL ADAM 5ERIE, TEROBIETH 537 U0 Ll
Jt~ (Sonogashira &7 ~» 7'V 7" Hydrostannation, Stille 7 7"V > 7)) ZH\W5A Z & T4 15 T2
ERRTEMRT D Z L2k Lz (Scheme 13) , Stille 7 v~ 7'V » 728\ TiE, &k L 72 oxa-OH
2= k128 BXWimid-OH == k 129 Z#E A L7-,

oxaz-OH == [ 128 BL ' imid-OH == k 129 (X, EbH b= 27k 8 = v FE1k 82,
Pty & = b e ioiE e s 83, CDI (1,1’-Carbonyldiimidazole) % FV 7= ER{LIE 84, N-A
FALS, Z L TKRFEIAR TR FULILD T AT VOETLE ®IT LD 6 TR (IR 21%,
22%) & CAR L7= (Scheme14) , 1Z & A EDTRICB W TEILR TOEEN AJRETH > 7278,
B TROB TS TIE, oxaz-OH == h 128 2% E L THIT 2 Z L BNNEETH 0 | [RILR

(35%) &7pote, —HT, RV A IZ B U BOEAIE, 2507 2 REHD N-A F LK
ISR FERITHEITE T, REUSHEB L OE ) AT ULERE LT D Z L BIRINE (42%) &78-o
72
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OMe O Me
M OMe
e SMe
B M
l Pd(PPhs),Cl, n-BusSn SMe
Me cul Pd(PPh3), | i
OMe Et;N Il n-BusSnH
_— -
o o)
[
| )R )
SMe ~N o . N\ o
21 76:R = Me i ’\?’ N={
T77:R = CF3 R
124:R = Me 126: R = Me
125:R = CF, 127:R = CF,
Me
OMe
Ar-l building blocks
Ar-1 128 or 129 Ar ‘ SMe g
Pd(PPhg), . o
Cul, CsF 0 120: R = Me, Ar = oxaz-OH

121: R = CF3, Ar = oxaz-OH
122: R = Me, Ar = imid-OH
123: R = CF3, Ar = imid-OH

—_—

N0
N={
R

OH OH
Me
0 N
o= o=<
N | ,N I
Mé Me

128 129
Scheme 13. Synthesis of new ADAMs 120-123 with hydroxymethyl group.
COOH COOMe COOMe COOMe
NO,
130
HO
COOMe Mel COOMe
CDI K,COs LiBH,4 o)
. /Eo — =0
N
128 Me
COOH COOMe COOMe COOMe
_— _—
HO
COOM
COOMe Mel eMe ',VIe
K,CO3 N LiBH,4 N
- - o - \FO \FO
I N
\ \
Me Me

141

Scheme 14. Synthesis of oxaz-OH unit 128 and imid-OH unit 129.
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HTHE B RNu X A FVEE AR ADAM & 5R0 AW 5 LR

B LIz Ra sy 2 F LS AH B ADAM 78R 120-123 % VT, BEHR L~V TOix
GREFRILEGE (ICso) OMEEIT-7- (Table7) , F£7z, = br—L L L THKROFHFERT
bk bIROBLEEME (1) 2759 ADAM4 B L OERIEO R BT B v & Avie, TEMEHIE DR
R, B X AFAHEEE AL ADAM §FE(R 120-123 O X TREROFER L D &g
PLEVEE A R LIz, X7 Y — i B Y 7uda AF LA A L 121, 123 TiddE
FICIROVPEETEE A R L, BRC_ Y A I 4 m VB E O 123 13 ADAM 4 O 14 (F1EMED I8
< MERDFERDOH Tl b OBREIGME (ICs) Tho7o, MEROFEMRLFELE, NV 7oA
2 AFNVEBLIOR YA I a BIZE > TEEDOR ER R ST,

Table 7. Reverse transcriptase inhibitory activity of novel ADAM 120-123
with hydroxymethyl group.

Compound 1Cs0? (uM) + SDP
120 0.23+0.02
121 0.049 £ 0.001
122 0.23+£0.02
123 0.022 £ 0.004

4 0.31+0.01

Nevirapine 1.22 £0.03

2 Inhibitory activity versus the HIV-1 RT with poly(rA):oligo(dT) as

the template primer. ° SD of at least two separate experiments.

PEROFEM L LT, b FaX U AFNHEEEA LT 2 LI L0 WG R P ETE IR
g b U, 3EVEm EOBERZFA SIS T 5720, B Rud v A FVEROMAERICER LT
MD ftfr 217 > 72,

MD ¥R = b—v g SR DA ORE., B Fr s AF VTR D Tyrl88 Dt
RS 5B KO Leu228 8 LR =)V HE & OREHEM £ 713K D F &I LI KB R A VB &
A7z (Figure 28), Tyr188 & DEFEI) /e /KFAE G IL ML CHIH S A, B DS & OIS AFAE
T 5 GIn222 L OKERA LV bLERMAENEMZ7R LT (Figure 29), Tyrl88 i< ADAM D7 /L
FOURIEE & DR AR LR L CWDL Z end, BEAT I JBEATHLEEZLND,

E 5|2, Wl EREFE D RMSF fEHTIC K - T, Leu228 JAPHD 7 2 FEEiS] (p66 V7= k
226-280, 293-318) DOIEENEDIK T 234 H 417z (Figure 30a,b), 72 AT U v 7 EEZD—DOTh D
WHRHRER T, ¥ NV EDa s T4 A= a VEEDNEERBUCEE CTHY | ¥ XV EOHE
PR IRIE PRI SR B E MAFT R REME N & D, Leu228 J8 PH OO REI X3 s B SR T ME AL O — 56
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R L TRY, b FrF o AF 2N LI ADAM §5ER7Y Z OTEMEREE O EE K

TEGISEIFILIchy, FIREREEEZEET L LSS,

Figure 28. Interaction with Tyr188 and Leu228 in MD simulated ADAM 122 — RT complex.

® Tyrl88
4 @ S D
c
% 3 G GBED ¢ S0 GHESERED @ @O 0 GHEND @ 60
©
2
=
1
0 2000 4000 6000 8000 10000
Time (ps)
® | eu228
4
c
23 ®
3
3 2 commmmm—— @ o0 o o® o ¢ @ o
[
- =
0 2000 4000 6000 8000 10000
Time (ps)
® GIn222
4 ® °

3 CENEDED GOED 000D €0 ¢ CCUENEEEDED GENNDEENENDED

Interaction
N

{ (= I _J (]
x————
0 2000 4000 6000 8000 10000
Time (ps)

Interaction number

1: None

2: Hydrogen bond (HB)

3: Hydrophobic contact (Hyd)

4: HB + Hyd

Figure 29. Time-dependent intermolecular interaction for the reverse transcriptase p66 subunit.
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6
s —— ADAM 4 - RT complex
r —— ADAM 122 - RT complex
_ 4
b ﬁ
% 3 | N ‘ l
il \ \|
2 I ‘ \ | ‘W' "/ ||
|, 1l Il
| | il A ‘ J | l‘\ \ 11 N ’ |
) t , ‘ w
‘ AL fw/ L\ k } W L
1 ‘l \ | V I\ \1»“\‘1‘ \(J/"\" "‘VJ*'.\
0
0 50 100 150 200 250 300 350 400 450 500 550

Residue number of p66 subunit

Figure 30. (a) Comparison of RMSF for p66 subunit of ADAM 4 — RT complex and ADAM 122 — RT
complex. (b) Structure of MD simulated ADAM 122 — RT complex. Areas with reduced mobility are

orange.

SR FROMRATICE V. B e %o A F VLA A U728 ADAM §5380K O FEH 1258\ \ififis
Gl FBHETEMEIL, Leu228 38 LN Tyrl88 (T H/KBHESTEAMUTER LT D EHERI SN D,
ZAVE TIZ Leu228 B LN Tyr188 & K 3k & OFHAIEH AL L7 NNRTI (38 ST
720N, FE T2, Leu228 ICIFFAIMPEL BAENHE STV RN &0, BEFOEREIZX L TH
PMEZ TR BEE N H 0 . A%, ML~V TIEME (ECso) ZIE LEHMET 2 4R H 5,
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Yt 2A
=N

ERPICE VD IEBILEZSETMD &2 2 L—3 3 U B IO FMO I K DM BRI 217 5
ZLICEoT, INETARARTH - o BIENR A O NI L, S DIZEHRALFRVMEITIZ D
WCHTHL ADAM FHEIARZ BR%E LT,

K1 % BB LT EAERfNT S L O A IR T D a7 4 A—v a VL ORI & 1T
VW, ADAM FHER DR ARy m VR L ONTF A= AT VELIIOKR f E I LTk
FEERY NT—I BRSNS Z &2 A LT, £72, ZIVE TP STV /e Lys223 <° Lys103
OREHT =0 hA A EOMAAFERITBH ST, X A3y o AT
GIn222 X° His221 72 & & O AAER DTN < TRME S L7z, #aERIZRIRNT OFE R, ADAM FFE
KOMEMER & AMIEEORICHEBEZ AT Z N TE, FRl, XA 14 v BRI
GIn222 X° His221 & OFEEAEM AR L, AEWIEMES KR ELTnD Z &b, IEFTCAELR)
REHILTHDHEEZDOND, 2. MD 2 2 L—3 3 {2k > T, NNRTIHESEALICH T 5
il 2 D7 X BRFRIEOEEWEDOFAM FIEE L 72 0 . ADAM FHENRD T /L VST & F 4 =
AT WAL T EB MK 28 LT AR Z B L T D DR L, Ry 4 %4 a UBRIT
EOT I RIS, A U7 Y VBRITEEMENIEFICE N ERH LN E R o T,

TR MBI A AV RFZEAN LT ADAM FFEERB L OR LA X T REEA L7 ADAM
FHEARDOIEMEI I FLE CTH - 7208, ZHEE L1001, KI103N, E138K (Zxf L CABMMEEZ R LTZ, £
oy ZTRBFEKICBNTHER Y A IV n VBREATOHEENEVEDEEEZRL, 1
T C O AR RN 2 AT D RGBT, MEHIC A A V28 A L2F 8ISV TR,
Trp229 & O EAEHOBEEMERH L E22 D | 5% D ADAM FHEROBRR 4 FR S5 R %
DI EMTE, ANVEFY REBALLHFERTIE, =F o FA~—MTHAEFERRKREL
B DA REMENH D720, fHETRKEARICE LT VAL EF Y ROAKIEZ R L,
ADAM FHEE~DEANEIT o T2, S HIT, BEHR LUV TOIEME ATV, =F v F A4~ —MD
EMEZ L7z, L LARRS, 26 AERF Y FiBERICE O TIEiEtE & A ER B
MIRNTZ &G NNRTI S A~ORABRRIZIHBN T, AVKRF Y RBEELKITLTND
EHERIE NG, ZDZ LD, SBRITHE AW ~DRABIRIZE N TS BRI 21T 9
MBMERS D, 72, B R XU AT VEEZE A LZFERIE, (EROFER LD LRV LER
MERLTE, £lo, B R A FAREEZEALFHEERICBNTH, XUy A 14V VR
XV TT V=NV EDO RN Tda AF AR o THEERH ET RSO, 202
Enn, RV AFY Y a U B, AT UT LR EO N 7 Ada AFVRRITINZ T, A
FECH IR LI Ra % 2 F 0T ADAM OAEMIEMEICIEFICEERBERL CTH L L5
25, I MDY 2L —32 g VOMBITIC K o T, B Fafs A FLEAE A LZFHERO
FIEVEM B, R RS OB TSR L CW A AR RIS S iz, Zhbe Ry
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AFVEEOR AAER P L O TEERE OEBEOZ(LICET 2R 6. ADAM 78R DBI%EIC
FHTHD,

FHRALFHIRITIZ W T B BRI X D EWTEVE~ DB A XV U7 Y — VELOF EAEM
7R EOMRPT RE FILELHRINTVDEN, KD ERBO MD ¥ = L—3 3 VR X 5 #
WrafTo il oTRIRTE D b D L b s,

UbEXD, KX TIEMD 2 2 b— 3 VB IO FMO I X 2 H EERET B X OH 3
BIROTEVRH 21T 9 2 LIT X - T, MEEMAEZ LV 6202 L. ADAM FHEROBHFE D
FRICASRRERE/TGD Z LI LT,
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A

ABFFEICER LT, THRE & THIRE R Y £ LR R R AU e E SR L i e 2
7ok Wl AT XISV L ET,

70, Hox OO TS, SEEAIBY F LRI IR R L
geE WeEdE AL A, BT X B EAICDX OEEE LT ET,

AWFEDZATIZE IV IAEER ZEE 2B Y £ L7 KRR A e R A i
TRERE Hdw Wm0 R oAb BREMERGRERRE BRI B RACTESoEE
#KLET,

AR SRR, LR LRI HT2 0 . THIR E TRBZ B £ LI R RSB At e #
AREE e RIE  Bdx i F ek B eTERE Bdk LEk ia A SEA BRI
R Hux HB O HE RECEHOBEERLET,

AW FE D X kS SAE ST 28 U CTEW 72 8 K2 FR R b R R A L 2 TR
‘BEl 1 ARG OBREE L ET,

ARFFEDAEMIENEDRIE 2 L T2 2 Purdue REFESRGALS: « 20 T3P 7R R 2w
Mark S. Cushman %54, Rega Institute for Medical Research Christophe Phannecouque f#+4=, ImQuest

BioSciences Robert W. Buckheit, Jr. fii+=& Tracy L. Hartman {20 EE2 R L £7,

AFEDOBTRA A ZFIT T2 I H72  BERITIE L THEZH Y £ U7 R R REEE
WM LAAIEE IR miE R ARSI L RTET

AWFFEDZATIZH T2V | WVE R FEFERER LR L LA Te =R B 2R DO BRI, AREA R
EROZWH I ETEEE Lz, <RGN LET, £72. NMR A7 kb MS A7 kL, JC
T ORNEZEIT > TL I SWE LTIl KFEPleiias o ¥ — ORI = LE T,

RIS R LR R~ O 2 KGE L SR L TS RS S e FIRITL LV EHW 2 L ET,
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AN

ADAM 4 L s GRS O X MR (PDB code: 3IRX) % PDB ¥4 kb A wrm—RL
72o Maestro €7 Y > 7'V 7 k (SchrodingerK.K.) %M\ TC, 3IRX OEEIZKFZ LML, BZE
21 (Solvent: none) & L < 1Z/KFnZ:f4: (Solvent: water) (235 T, OPLS3 /745 C PRCG method
THVIMEEHE 21T > 72, ZOFL, U 2 FER 12A LIN % Freely moving atoms  (Shell1) & L,
Shell 1 225 & HIZJEFH 12A 7 X 7 Wik EIT W HZA4: (Force constant: 200) Zi% i L (Shell 2) .
Shell 2 725 & BIZJAPH 15A D7 I IR SO AT A4 B 7E L7 (Frozen fHl, Shell3), %7/, =
FNF—=OPURABLZ 0.1 keal/mol/A & U, G TRIORARM 2 L Z L e Lz, %
7o, AEERIEIEICIT A VS (ADAMS, 5, 11, 13) 1. MD v al—va ik THLRL
7= ADAM 4-RT ARG %2 U T, Maestro (28D U T ROMEE 2 Z NN O BRI
L7cte. AROERMETHRVMERIR 21T o7z, 236, MD ¥ =2 L—3 g U ORI LT,
Sybyl-X 2.1.1 €7 Y 2" 7 k (Tripos Inc. Louis, MO) % I\ T, AMBER7 FF99 7135, Powell
Method, =R /L-F —IUHRAEL 0.05 keal/mol/A TH/IMEFHH 24T 5 Z & T SARMEE 28R L7z,

MDY I=alb—1ayv

MD ¥zl —vai, FFYV 7Y 7 hO—>TH5H YASARA 17.8.15 ZH\TiT~- 7=

(ForceField : AMBER14, Cutoff8 A, Timestep: 43 1M 1.25fs, 73 1[# 2.515), REEF L OENIX
ENENEDOFMETITo72 (NPTensemble), ¥ = L— 3 /UL, WlRGEEE OJE P 20
A 1ZxFLTK (0,997 g/mL) % ii7= L7z Cube &/ %3 E L (Boundary periodic condition),
2 a2 b—v 3 VRN, #EE O Z1T 9 72 ADAM-RT 488 X UVKSy F12%F LT, steepest
descent EIZ LD =X X —DfMbAEITo 72, o, KV AKRNORELZHELT 57290, pHB
FONREEIX, ENEIpH T4, 0.9%NaCl IZF%E L7z, I = b—3 3 Vi, YASARA 234&fk
LTWbyIalb—yvaryAZ U7k (md runmer) (296> TITW, b7V =7 MU —EHTICE
[FERIC A2 U7 b (md_analysis.mcr, md_analysisres.mcr, md_bindenergy.mcr) %l L CiT-7=
54T fEEOT — XX 10ps T SRR EIT o T,

FMO &

fMEEHR 21T 5 72 ADAM-RT ARSI LT, Sybyl-X 7 V7 Y7 hEHWT, Y
77> RIEBH 20 A 220807 X BRIREAHIBR Uiz, K7 X/ BE% HPEICAEE L, AMBER7
FF99 7135, Powell Method, = /L ¥ —IURAJAL 0.05 keal/mol/A T/KFEJF 1D F & /Ml L7z,
FMO O A > 7 k7 7 A /L% BioStation Viewer 5.0 (HJIEIFHRMAEMF) 12X > THEK L=, FMO
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FHEITY T RIEBER 200 72507 X 2 B2IZx LT, ABINIT-MP Open Ver.1 Rev.15 & U THELT
L 7= (Calculation level: MP2/6-31G*)

AN HIV-1 7~ & A

FIRNHL HIV-L 7 0 B A 13- UL F —  b— R KB L A E2EAFGERT Christophe Phannecouque 12
Tk viThbiiz, MT4 fICRIT D 7 A L AFFEMIZE MR R omEl & HIV #8556 F O #fn A
FRIIXTT 7 b7 V0 LY L > THIE L7z, MT-4 #ifld (2.5 x 103 cell/well) 1%, 10% FBS,
2 mM l-glutamine, 100 U/mL <=3V > 100 pg/mL A b L7 h~<A o &R L7 RPMI K541

(96 7 = /L U-bottomed tissue culture 7' L— F) (ZHRFE L7z, AR L7=RBLEY & HIV-1ns &
7 L— M Z., 37°C, 5% COL fF(E F T 6 HMEE L, XTT Yetalc k- THlEFRZ2HIE L,
ECs0 3 L O CCso 2 1572, Milats® 7 L — N WL IL, Softmax Pro 4.6 software % FV>"C 450 nm
275 650 nm D53 EHITEIZ K o THRIE L7z, FERIC, fihod 7 FEFE O 28 Bk (L1001, K103N, Y181C,
Y188L, E138K, F227L+V106A, KIO3N+YI8IC) IZxLCHT v A &2iT-7=,

RT-assay

RT-assay (3 AU —HRASHLIZ L W iThiv, #RILAY%Z DMSO IZHfE S, 0.001 pM,
0.01 uM, 0.1 M, 1uM, 10 uM,, 100 uM, 300uM, I LT 1000 uM DL T RT-assaay % 1T >
72. 0.4 units OFHHL % HIV-1 Reverse transcriptase (Abcom) 33 &2 UY EnzChek® Reverse Transcriptase
Assay Kit (Thermo Fisher SCIENTIFIC, #3775 E-22064) % H\ T RT-assay =17\, ¥ /LT <A
sa7L— k) —F— (71 A XS, GloMax-Multi + Detection System) % F N CHIE L 7=,
72K > 7 LT duplicate TITV Y, HIV-1 reverse transcriptase DR EHRIT 0.02 — 0.5 units D &iHH &
U7z, HERE S, MEHRD B 15 5172 HIV-1 reverse transcriptase (unit) % & & (2 DMSO D &

(0.000 M) % 100% & L7z & & D RT Activity (%) ZHH L. 1Cs 157,

L&A Rk

AR OVAII IR L A2 AR T2 2 & 72 <FER L, FRICEEHI L 72V R Y | BLEE L 72L& DI
RETLH LT, hT7L7ua~ 7T 7 40— X B, SBERIZ ) B 70 (40-50 um) F 721
IEMET VX F (about 75 um) & M7z, BEREERILE (NMR) A7 RLOBEIEIZIL, Varian 400-
MR ZHWTHIE L, 'THNMR A7 kLiE 400 MHz, BCNMR A7 kLT 100 MHz CHlE L
72 B O ORNVLEBEOGEIXT NI AT T BAX ) —NVIREOGEIIA X ) —,
FHIOAF N ZNVRF Y FOEAITY ATV ZVRF S B a2 NEEE L L CRIE L. ppm AL TR
# L7z, RN AY VI neat #EF 721% KBr & AW 728247 T IRAffinity-1 (22 0 JIE L
7=, High resolution mass spectrometry (HR-MS)i%, EI £721X FAB IZ L 51 A 1b&x HWTHRIE L
72o JEHSIHTIE Yanaco MT-6 CHN CORDER (& & 0 l7E U7z, il 3 s ) e 25w 2 v C
HE LTz, =) > F 4~ —ifFl#IL CHIRALPAK IF ¥ 7213 CHIRALPAK AY-3 % H\ 7= i i ik
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sva~ K777 4— (HPLC) (250nm @ UV) (2 & - THRE Lic, BEMEEIRAEBEC 7 o a gL A
% JAVNT JASCO P-1020 polarimeter (Z & W IE L7z, 7 vt A % %Ehi L= 2 TORBRILAEDIL.
HPLC (254nm @ UV) (ZX 5T 95%LL EOHMETH D = & s Lz,

AWFFETER LTZALEWD 5 5, S-Methyl 5-iodo-2-methoxy-3-methylthiobenzoate (21), 5-lodo-
3,7-dimethyl-1,3-benzoxazol-2(3H)-one (32), 6-lodo-1,3,4-trimethyl-1,3-dihydro-2H-benzimidazol-2-one
(33) . 5-lodo-3,7-dimethyl-1,3-benzothiazol-2(3H)-one  (34) .  5-lodo-2-methoxy-7-methyl-1,3-
benzothiazole (35). 2-Ethoxy-5-iodo-7-methyl-1,3-benzothiazole (36). 2-Methyl-5-(pent-4-yn-1-yl)-1,3,4-
oxadiazole (76). 2-(Pent-4-yn-1-yl)-5-(trifluoromethyl)-1,3,4-oxadiazole (77). Methyl 2-hydroxy-3-
nitrobenzoate (131). Methyl 2-hydroxy-5-iodo-3-nitrobenzoate (132), Methyl 3-amino-2-hydroxy-5-
iodobenzoate (133). Methyl 2-amino-3-nitrobenzoate (137), Methyl 2-amino-5-iodo-3-nitrobenzoate (138),
Methyl 2,3-diamino-5-iodobenzoate (139) X 3CHEREEENI D FIEIZHE> THM LTz, F7-. Prop-2-yn-1-
ol (22). 4-lodobenzonitrile (30). 3-lodobenzonitrile (31), Chloroacetonitrile (42). 2-Bromo-6-methylphenol
(90), 2-Bromophenol (104a). 2-Bromo-4-methylphenol (104c). 2-Bromo-5-fluorophenol (104d), 2-
Bromo-4-fluorophenol (104e), 2-Bromo-6-methoxyphenol (104f), 2-Bromo-4-methoxyphenol (104g).
2-Bromo-4-nitrophenol  (104h) |  Methyl 3-bromo-4-hydroxybenzoate (104i) . 3-Bromo-4-
hydroxybenzaldehyde (104j). 2-Bromo-4-(trifluoromethyl)phenol (104k). 2-Methoxythioanisole (106a).
2-(Methylthio)pheol (109), 2-Hydroxy-3-nitrobenzoic acid (130), 2-Amino-3-nitrobenzoic acid (136) (%
RO b DEMH LTz,

G

[5-(Trifluoromethyl)-1,3,4-oxadiazol-2-ylmethanethiol (46). =2 7 7 A = |ZHE/K kU 7 )L A4 v i
2 (20 mL) Z AL, KB FTT b7V —/{K 45 (2.00 g, 17.2 mmol) 2}~ < W ilz, KH{LT
30 pfREE. ST 30 ofEEE Lo, £ D%, JKM{E T sat. NaHCOs3 & VT pH 8 |ZF#E L LU
ZAFIE STz, RWT, ELO (50 mLx10) THiH L. AHEE 2 fafn /K (200 mL) TG4 L.
NaySO4 CHLME S W7 I 2 WL K% kx> VY W SNV T A7 a~ 77 7 4 — (pentane :
EtO=5:1) Ik -> THRIL, {LEW 46 (231 g,73%) %157, HEAFEWIEA, 'HNMR (400 MHz)
6 3.96 (d, J = 8.8 Hz, 2H), 2.26 (t, J = 8.8 Hz, 1H); 3C NMR (100 MHz) § 167.6, 155.5 (q, J = 44.1 Hz),
116.0 (q, J=270.2 Hz), 17.6; IR (neat) 2953, 2563, 1587, 1560, 1404, 1283, 1223, 1206, 1169, 1134, 1024
cm'; HRMS (EI) for C4H3F3N>OS caled 183.9918 (M™), found 183.9922.

S-Methyl 2-methoxy-3-methyl-5-[(1E)-1-(tributylstannanyl)-3-({[5-(trifluoromethyl)-1,3,4-
oxadiazol-2-yllmethyl}sulfanyl)prop-1-en-1-yl|benzenecarbothioate (47). NaOH (0.0456 g, 1.14 mmol)
% EtOH (6.0 mL) TI&fi# L7=%% . 7k#% F T EtOH (6.0 mL) TIAf# L7-1t-5% 45 (0.191 g, 1.04 mmol)
B L OVEtOH (6.0 mL) TIafiE L7 {LEW 25 (0.627 g, 1.04 mmol) ZiiE F L. 7K F T 55 syl
B SRIBC2 BRI Le, BB TH#, EO (25mLX2) Tt 247\, A& % Brine TUEiF
L. NaySO4 Z A FME S ETz, W ZERE L, REZ L VW TN AT Lo uax NI T 74—
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(Hexane : EtOAc=50:1) THER L., {LAY 47 (0.263 g, 36%) 5 L OFMEIR 47°(0.024 g, 3.2%) %
47, AR, 'H NMR (400 MHz, CDCl3) § 7.08 (d, J= 2.0 Hz, 1H), 6.86 (d, J= 2.0 Hz, 1H), 5.76
(t, J="7.2 Hz, 1H), 3.80 (s, 2H), 3.77 (s, 3H), 3.26 (d, J = 7.2 Hz, 2H), 2.39 (s, 3H), 2.25 (s, 3H), 1.48-1.32
(m, 6H), 1.23 (sext, J = 7.6 Hz, 6H), 0.96-0.77 (m, 15H); '3C NMR (100 MHz, CDCls) 6 192.0, 166.7,
155.4 (q,J=44.0 Hz), 154.4,150.7, 138.6, 134.7,133.2, 132.5, 131.3, 125.0, 116.0 (q, /= 271.0 Hz), 61.7,
31.3,28.9, 27.2, 24.0, 16.0, 13.6, 12.3, 10.1; '°F NMR (400 MHz, CDCl;) ¢ -65.2; IR (neat) 2955, 2926,
2870, 2853, 1680, 1464, 1418, 1242, 1211, 1169, 1132, 1013 cnr!; MS (ESI) for Ca9HaaF3N2038,'2°Sn
caled 709.1767 (MH"), found 709.6, Ci9HisF3N,03S:!''8Sn caled 707.1762 (MHY), found 707.6,
C20H44F3N203S,!198n caled 705.1763 (MH™Y), found 705.6.

S-Methyl 2-methoxy-3-methyl-5-[(1Z)-1-(tributylstannanyl)-3-({[S-(trifluoromethyl)-1,3,4-
oxadiazol-2-yljmethyl}sulfanyl)prop-1-en-1-yl]benzenecarbothioate (47°). #E(ajHiIk, 'H NMR (400
MHz, CDCl;) ¢ 7.21 (d, J = 2.4 Hz, 1H), 6.99 (d, J = 2.4 Hz, 1H), 6.25 (t, /= 7.2 Hz, 1H), 3.98 (s, 2H),
3.80 (s, 3H), 3.42 (d, J= 7.6 Hz, 2H), 2.45 (s, 3H), 2.31 (s, 3H), 1.47-1.39 (m, 6H), 1.26 (sext, J= 7.6 Hz,
6H), 1.02-0.91 (m, 6H), 0.90-0.83 (m, 9H); '3C NMR (100 MHz, CDCl;3) § 192.2, 166.6, 155.6 (q, J = 44.0
Hz), 154.7, 150.7, 142.1, 137.0, 133.1, 132.2, 131.2, 125.1, 116.1 (q, J = 270.9 Hz), 61.7, 36.4, 28.9, 27.2,
24.8,16.0, 13.5, 12.4, 11.2; 'F NMR (400 MHz, CDCl;) 6 -65.2; IR (neat) 2957, 2928, 2870, 2853, 1678,
1472, 1416, 1244, 1206, 1169, 1130, 1013 cm™'; MS (ESI) for C20H42F3N>03S,'2°Sn calcd 709.1767 (MH"),
found 709.6, CaoHaoF3N203S:!'8Sn caled 707.1762 (MHY), found 707.6, Ca9H42F3N203S,''%Sn caled
705.1763 (MH"), found 705.6.

S-Methyl 5-[(12)-1-(4-cyanophenyl)-3-({[5-(trifluoromethyl)-1,3,4-oxadiazol-2-yljmethyl} sulfanyl)-
prop-1-en-1-yl]-2-methoxy-3-methylbenzenecarbothioate (48). {547 47 (0.105 g, 0.21 mmol) %,
LEHFH N ALK o THA L7z dry-DMF (4.0 mL) (Z¥AfESE7-, = K UL 30 (0.0631 g, 0.28 mmol),
Pd(PPh;)4(0.0245 g, 0.021 mmol), Cul (0.0485 g, 0.25 mmol), CsF (0.116 g, 0.76 mmol) %1z, =ik
TR Lie, SO T, EtOAc 25 mLx 2) Tl L. AH#E % Brine THEH L., D%
NaySOs % N Z Feffe SH7-, 20X20 > U 447V TLC Z AW EEY (CH.Cl, : Hexane : MeOH
=50:50:1) THELL, L&Y 48(0.0448 g,41%) Z1H7-, ¥E AR, "THNMR (400 MHz, CDCl3)
07.55(d,J=8.8 Hz, 2H), 7.36 (d, /= 2.0 Hz, 1H), 7.28 (d, /= 8.8 Hz, 2H), 7.10 (d, J = 2.0 Hz, 1H), 6.19
(t,J = 8.0 Hz, 1H), 3.87 (s, 2H), 3.85 (s, 3H), 3.39 (d, J = 8.0 Hz, 2H), 2.41 (s, 3H), 2.30 (s, 3H); '3C NMR
(100 MHz, CDCl3) 6 191.9, 166.4, 156.6, 155.5 (q, J = 44.0 Hz), 145.3, 143.1, 136.1, 133.4, 132.5, 132.2,
131.7,128.2,127.9,126.3,118.6, 116.0 (q, J=270.9 Hz), 111.4, 61.7,31.7,24.5, 16.1, 12.4; ’F NMR (400
MHz, CDCl3) 6 -65.2; IR (neat) 3024, 3009, 2930, 2228, 1670, 1476, 1408, 1233, 1207, 1173, 1132, 1015
cm'; HRMS (EI) for C24H20F3N3038S; caled 519.0892 (M*), found 519.0898; HPLC purity: 96.2%.

o
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Stille coupling (— X #RIELR)

BRgAZ T (1 ¥&) % dry-DMF THR L, 0 °CIZHEIL, 7T HATIS oA L
72o I AET U — b (1.3-1.5 4 &), Pd(PPh;)4(0.08-0.1 ¥ &), Cul(1.2-1.25 24 &), CsF(3.6-4.0 Y4
)&z, |IETRELE, IS TH#, EtOAc Z VW TEZ 4 F AL, EtOAc(25mLx2)T
FhHI U, brine THEF L, NapSOs TR S W7o, WA IEH E L, REEZ SV BTSNV T LY
n~ b7 4 — IR TR LT,

4-[(12)-1-[4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]-5-(5-methyl-1,3,4-oxadiazol-2-yl)pent-1-
en-1-yl|benzonitrile (49). H#% A % > ) > 84 (0.365 g, 0.586 mmol), 4-F— K> = KU/l 30
(0.176 g, 0.768 mmol), Pd(PPhs)s(0.0703 g, 0.0608 mmol), Cul (0.135 g, 0.707 mmol), CsF (0.359 g,
2.36 mmol), dry DMF (5.0 mL) % i\ T Stille coupling @ —fERAEIEICHEVY, IR T 5 B
SWT, BikE VANV E T A a~ N T 74— (CHCL: THE=6:1) THE L, {LEY 49
(0.200 g, 78%) & fF7-, IR, H NMR (400 MHz, CDCls) 6 7.55 (d, J = 8.4 Hz, 2H), 7.45 (d, J =
2.4 Hz, 1H), 7.27 (d, J = 8.8 Hz, 2H), 7.05 (d, J = 2.0 Hz, 1H), 6.17 (t, J = 7.6 Hz, 1H), 3.87 (s, 3H), 2.81
(s, 3H), 2.81 (t, J = 7.6 Hz, 2H), 2.48 (s, 3H), 2.33 (s, 3H), 2.25 (q, J = 7.6 Hz, 2H), 1.95 (quint, J = 7.6
Hz, 2H); 3*C NMR (100 MHz, CDCl3) § 166.3, 163.5, 152.9, 146.2, 140.4, 138.9, 135.5, 135.1, 131.9,
131.9,131.7,127.5,123.1,118.7,110.5, 61.0, 42.2, 29.0, 26.0, 24.6, 15.5, 10.8; IR (neat) 3017, 2230, 1597,
1474, 1219, 1049, 764 cm'; HRMS (EI) for C24HasN305S caled 435.1617 (M*), found 435.1601; HPLC
purity: 99.8%.

4-{(12)-1-[4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]-5-[5-(trifluoromethyl)-1,3,4-0xadiazol-2-
yl]pent-1-en-1-yl}benzonitrile (50). A A % > 7> 85(0.352 g, 0.520 mmol), 4-3— K>V =k
U130 (0.158 g, 0.688 mmol), Pd(PPhs)(0.0627 g, 0.0543 mmol), Cul (0.124 g, 0.649 mmol), CsF
(0.319 g,2.10 mmol), dry DMF (5.0 mL) % T Stille coupling ®—fEEIEIZHEV Y, LT 6 If
M s, EEE VD5V T~ 8757 4— (CHCl: THF=20:1) THRI L,
L& 50 (0.206 g, 81%) % 457=, AR, "HNMR (400 MHz, CDCls3) 6 7.56 (d, J = 8.8 Hz, 2H),
7.46 (d,J=2.0 Hz, 1H), 7.27 (d, J = 8.4 Hz, 2H), 7.04 (d, /= 1.2 Hz, 1H), 6.16 (t, /= 7.6 Hz, 1H), 3.86
(s, 3H), 2.96 (t, J= 7.6 Hz, 2H), 2.82 (s, 3H), 2.33 (s, 3H), 2.30 (q, J = 7.6 Hz, 2H), 2.21 (quint, J = 7.6
Hz, 2H); *C NMR (100 MHz, CDCI3) J 168.6, 155.1 (q, J = 44.0 Hz), 153.1, 146.1, 141.0, 139.0, 135.4,
135.0, 132.0,131.9, 131.2, 127.6, 123.1, 118.7, 116.1 (q, J=270.2 Hz), 110.7, 61.0, 42.2, 28.9, 25.7, 24.7,
15.6; IR (neat) 2940, 2230, 1597, 1474, 1412, 1211, 1165, 1134, 1056, 1003, 733 cm’'; HRMS (EI) for
C24H2,F3N3038S caled 489.1334 (M), found 489.1316; HPLC purity: 98.9 %.

3-[(1Z2)-1-[4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]-5-(5-methyl-1,3,4-0xadiazol-2-yl)pent-1-
en-1-yl]benzonitrile (51). A2 % >F > 84 (0.305 g, 0.489 mmol), 3-3I— K>V =k U, 31

(0.146 g, 0.639 mmol)., Pd(PPhs)s(0.0579 g, 0.0501 mmol), Cul (0.112 g, 0.587 mmol). CsF (0.298 g,
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1.96 mmol), dry DMF (5.0mL) % A\ C Stille coupling D —#xER/EIEIZHEV Y, IR T 2.5 BrH#:
ST, AV ISV DT A u~ N T 74— (CHClL: THF=4:1) THEL., {L&% 51
(0.118 g, 55%) % 457=, MR, "H NMR (400 MHz, CDCl3) 6 7.52 (dt, J = 1.4, 7.6 Hz, 1H), 7.47
(dt, J=1.6, 8.0 Hz, 1H), 7.44 (d, J= 2.4 Hz, 1H), 7.40-7.27 (m, 2H), 7.05 (d, J= 2.4 Hz, 1H), 6.12 (t, J =
7.4 Hz, 1H), 3.88 (s, 3H), 2.82 (s, 3H), 2.81 (t, J = 7.6 Hz, 2H), 2.48 (s, 3H), 2.34 (s, 3H), 2.25 (q, /= 7.6
Hz, 2H), 1.95 (quint, J = 7.6 Hz, 2H); '3C NMR (100 MHz, CDCls) 6 166.4, 163.6, 153.0, 143.0, 140.0,
138.9, 135.6, 135.1, 131.8, 131.1, 131.0, 130.8, 130.5, 129.0, 123.0, 118.7, 112.2, 61.0, 42.3, 28.9, 26.1,
24.7,15.6, 10.8; IR (neat) 3017, 2230, 1597, 1566, 1474, 1420, 1219, 1050, 756 cm™'; HRMS (EI) for
C24H25N303S caled 435.1617 (M*), found 435.1615; HPLC purity: 99.9%.

3-{(12)-1-[4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]-5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl|pent-1-en-1-yI}benzonitrile (52). %A % > > 85(0.234 g, 0.346 mmol), 3-T— R = |
U b 31 (0.115 g, 0.502 mmol), Pd(PPhs)s (0.438 g, 0.0379 mmol), Cul (0.0873 g, 0.458 mmol), CsF
(0.232 g, 1.53 mmol), dry DMF (5.0 mL) % i\ C Stille coupling @ —f&HEIEIZHEV, FEIL T 2.5
Wi S 7, B2 U DAV T L a~< 8757 4 — (EO:CHCl=1:10) THHI L,
{bA% 51 (0.0890 mg, 53%) % 137-, MR, 'H NMR (400 MHz, CDCls) § 7.53 (dt, J = 1.4, 7.6
Hz, 1H), 7.48-7.45 (m, 2H), 7.41-7.37 (m, 2H), 7.04 (d, J = 1.6 Hz, 1H), 6.10 (t, J= 7.4 Hz, 1H), 3.88 (s,
3H), 2.96 (t, J = 7.4 Hz, 2H), 2.82 (s, 3H), 2.34 (s, 3H), 2.29 (q, J = 7.6 Hz, 2H), 2.02 (quint, J = 7.6 Hz,
2H); *CNMR (100 MHz, CDCl3) 6 168.6, 155.2 (q, J=44.0 Hz), 153.1, 142.9, 140.5, 139.0, 135.4, 135.0,
131.9,131.2,130.8, 130.7, 130.4, 129.1, 123.1, 118.7, 116.1 (q, J=270.2 Hz), 112.3, 61.0, 42.3, 28.8, 25.8,
24.7,15.6; IR (neat) 2940, 2230, 1589, 1566, 1474, 1142, 1211, 1165, 1134, 1057, 1003, 756 cm’'; HRMS
(EI) for C24H2F3N303S caled 489.1334 (M™), found 489.1325; HPLC purity: 99.8%.

5-[(1Z2)-1-[4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]-5-(5-methyl-1,3,4-oxadiazol-2-yl)pent-1-
en-1-yl]-3,7-dimethyl-1,3-benzoxazol-2(3H)-one (53). A% A % > ) > 84 (0.367 g, 0.589 mmol), A
&>\ 32(0.223 g,0.772 mmol), Pd(PPh;3)4(0.0689 g, 0.0596 mmol), Cul (0.136 g, 0.714 mmol),
CsF (0.360 g, 2.37 mmol), dry DMF (5.0 mL) % I\ T Stille coupling D — A EILEIZHEV, T
7R S BT, REE Y WSV T A a~ N T 7 4 — (CHCl: THF=3:1) TR L,
{EE# 53 (0.173 g, 59%) %457z, Mk, "H NMR (400 MHz, CDCls) 6 7.47 (d, J = 2.0 Hz, 1H),
7.06 (d, J=2.0 Hz, 1H), 6.70 (d, J= 0.8 Hz, 1H), 6.58 (d, /= 1.2 Hz, 1H), 5.96 (t, /= 7.4 Hz, 1H), 3.87
(s, 3H), 3.35 (s, 3H), 2.81 (s, 3H), 2.81 (t, /= 7.6 Hz, 2H), 2.48 (s, 3H), 2.33 (s, 3H), 2.32 (s, 3H), 2.23 (q,
J=17.6 Hz, 2H), 1.95 (quint, J = 7.6 Hz, 2H); *C NMR (100 MHz, CDCls) § 166.7, 163.6, 155.0, 152.8,
141.5, 140.6, 138.7, 138.5, 136.9, 135.2, 131.5, 131.3, 129.2, 123.7, 123.1, 119.9, 104.6, 61.1, 42.3, 29.0,
28.2,26.4,24.8,15.7,14.4,10.9; IR (neat) 2947, 2878, 1175, 1643, 1605, 1566, 1466, 1404, 1366, 1304,
1258, 1219, 1180, 1049, 1026, 1003, 964 cm™'; HRMS (EI) for C26H29N30sS caled 495.1828 (M*), found
495.1827; HPLC purity: 99.2%.
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5-{(12)-1-[4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]-5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl]pent-1-en-1-yI}-3,7-dimethyl-1,3-benzoxazol-2(3H)-one (54). A % > 85 (0.367 g, 0.541
mmol), A ¥ 1> 32 (0.205 g, 0.710 mmol), Pd(PPh3)s(0.0641 g, 0.0555 mmol), Cul (0.126 g,
0.663 mmol), CsF (0.330 g, 2.17 mmol), dry DMF (5.0 mL) % f\>C Stille coupling ®—fi%#EalEA
WZHEV, SR T 7 KR S 87, eV WSV AT A a~ N5 7 ¢ — (CHCl; : THF
=25:1) BELO, Ffbdh (hexane-EtOAC) THERLI L. L&) 54(0.220 g, 74%) % 457=, AR,
mp 178-180 °C; '"H NMR (400 MHz, CDCl3) § 7.48 (d, J = 2.0 Hz, 1H), 7.05 (d, J = 2.0 Hz, 1H), 6.71 (d,
J=1.6 Hz, 1H), 6.57 (d, J= 1.2 Hz, 1H), 5.95 (t, J = 7.4 Hz, 1H), 3.87 (s, 3H), 3.35 (s, 3H), 2.95 (t, J =
7.6 Hz, 2H), 2.82 (s, 3H), 2.32 (s, 3H), 2.32 (s, 3H), 2.27 (q, J = 7.6 Hz, 2H), 2.02 (quint, J = 7.4 Hz, 2H);
13C NMR (100 MHz, CDCl3) 6 168.9, 155.2 (q, J = 44.1 Hz), 155.0, 152.9, 142.0, 140.7, 138.6, 138.5,
136.7, 135.1, 131.6, 131.3, 128.5, 123.7, 123.1, 120.0. 116.2 (q, J = 270.2 Hz), 104.6, 61.1, 42.3, 28.8,
28.2, 26.1, 24.8, 15.6, 14.4; IR (KBr) 2924, 1767, 1466, 1211, 1126, 1060, 1003 cm™!; Anal. Calcd for
Ca6H26N305SF3: C, 56.82; H, 4.77; N, 7.65. found: C, 56.71; H, 4.84; N, 7.52; HPLC purity: 98.2%.

6-[(12)-1-[4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]-5-(5-methyl-1,3,4-oxadiazol-2-yl)pent-1-
en-1-yl]-1,3,4-trimethyl-1,3-dihydro-2 H-benzimidazol-2-one (55). A% A % > 84(0.358 g,0.575
mmol), A I ¥ > 1 32 (0.227 g, 0.751 mmol), Pd(PPhs)s (0.0670 g, 0.0580 mmol), Cul (0.133 g,
0.696 mmol), CsF (0.352 g, 2.32 mmol), dry DMF (5.0 mL) % VT Stille coupling D —fEtH#Ee{ELL
IZHEV, IR T 8 R S =, EE VBNV T A~ N7 T 7 4— (CHCl; : THF
=4:1) BXO, Fhkdh (hexane-acetone) THEHL L, L& 55 (0.216 g, 74%) =457, HEAFEIK,
mp 205-206 °C; 'H NMR (400 MHz, CDCl3) 6 7.49 (d, J = 2.4 Hz, 1H), 7.08 (d, J = 1.6 Hz, 1H), 6.61 (s,
1H), 6.61 (s, 1H), 5.94 (t, /= 7.4 Hz, 1H), 3.87 (s, 3H), 3.65 (s, 3H), 3.35 (s, 3H), 2.81 (s, 3H), 2.81 (t,J =
7.6 Hz, 2H), 2.55 (s, 3H), 2.48 (s, 3H), 2.32 (s, 3H), 2.22 (q, J = 7.6 Hz, 2H), 1.94 (quint, J = 7.6 Hz, 2H);
3C NMR (100 MHz, CDCl3) 6 166.7, 163.6, 155.1, 152.6, 141.9, 138.4, 137.3, 135.9, 135.2, 131.3, 130.3,
128.0,127.4,124.0, 123.2, 118.9, 104.4, 61.1, 42.4, 29.8, 29.0, 27.2, 26.5, 24.8, 18.1, 15.6, 10.9; IR (KBr)
2947, 1697, 1474, 1373, 1057 cm’'; Anal. Calcd for C27H3:N404S: C, 63.76; H, 6.34; N, 11.02. found: C,
63.59; H, 6.22; N, 10.92; HPLC purity: 99.5%.

6-[(12)-1-{4-Methoxy-3-methyl-5-[(R)-methylsulfinyl]phenyl}-5-(5-methyl-1,3,4-o0xadiazol-2-yl)pent-
1-en-1-yl]-1,3,4-trimethyl-1,3-dihydro-2 H-benzimidazol-2-one (R-55). H %A % > 7> 84 (0.400 g,
0.642 mmol), A X %>/ 1> 32(0.289 g,0.834 mmol), Pd(PPhs)s(0.0740 g, 0.0642 mmol), Cul (0.147
g, 0.770 mmol), CsF (0.351 g,2.31 mmol), dry DMF (5.0 mL) % i\ C Stille coupling & — % #afEik
IZHEVY, IR T 2 KR S 7, kAL Y WSV T L~ 8757 4 — (CHCl3: THF =
4:1) BXO, FH#EM (hexane-acetone) THEL L. (LAWY R-55 (0.192 g, 59%, > 99% e.e.) & FF7,
HEER, =) F A~ —imE#iE% Z /L HPLC |2 X > THRE L7 (DAICEL CHIRALPAK IF,
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MeCN only, 0.75 mL/min, 250 nm, r = 35.51 min), mp 157-160 °C; [a]p =+36.0 (¢= 1.0 in CHCIs); Anal.
Calcd for C27H3:N404S: C, 63.76; H, 6.34; N, 11.02. found: C, 63.77; H, 6.18; N, 10.72.

6-[(12)-1-{4-Methoxy-3-methyl-5-[(S)-methylsulfinyl|phenyl}-5-(5-methyl-1,3,4-oxadiazol-2-yl)pent-
1-en-1-yl]-1,3,4-trimethyl-1,3-dihydro-2 H-benzimidazol-2-one (S-55). A% A % > ) 84 (0.400 g,
0.642 mmol), - I &> 1 32(0.289 g, 0.834 mmol), Pd(PPhs)4(0.0740 g, 0.0642 mmol), Cul (0.147
g,0.770 mmol), CsF (0.351 g,2.31 mmol), dry DMF (5.0 mL) % i\ C Stille coupling > — & #fEk
(ZHEV, IR T2 K s 7, WL VSNV H T L v~ 757 4— (CHCl: THF =
4:1) BEO, kbt (hexane-acetone) T L. (L& §-55 (0.186 g, 57%, > 99% e.e.) &1F7-,
H@ER, =) F 4~ —imEHEILF T /L HPLC |2 X > CTRE L7 (DAICEL CHIRALPAK IF,
MeCN only, 0.75 mL/min, 250 nm, r = 40.80 min), mp 160 °C; [a]p = -37.0 (¢ = 1.0 in CHCl3); Anal.
Calcd for C27H32N404S: C, 63.76; H, 6.34; N, 11.02. found: C, 63.98; H,6.33; N, 10.76.

6-{(12)-1-[4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]-5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl]pent-1-en-1-yl}-1,3,4-trimethyl-1,3-dihydro-2 H-benzimidazol-2-one (56). /% A % >} . 85
(0.373 g, 0.551 mmol), - X %> &> 32(0.220 g, 0.730 mmol), Pd(PPhs)4(0.0650 g, 0.0562 mmol),
Cul (0.134 g, 0.706 mmol), CsF (0.375 g, 2.47 mmol), dry DMF (5.0 mL) % VT Stille coupling ™
TIRRAEIEICHE D |IRT 15 BRI S e, BEE VY ATV T A uw N T T T 4 —
(EtOAc) B LT, Fiftidh (hexane-EtOAc) THRL L, (L5 56 (0.269 g, 87%) #1572, HAEIA,
mp 137-140 °C; '"H NMR (400 MHz, CDCl3) 6 7.50 (d, J= 2.0 Hz, 1H), 7.07 (d, J = 1.6 Hz, 1H), 6.61 (s,
1H), 6.61 (s, 1H), 5.95 (t, J=7.2 Hz, 1H), 3.87 (s, 3H), 3.65 (s, 3H), 3.35 (s, 3H), 2.96 (t, /= 7.6 Hz, 2H),
2.82 (s, 3H), 2.56 (s, 3H), 2.32 (s, 3H), 2.27 (q, J = 7.6 Hz, 2H), 2.02 (quint, J = 7.4 Hz, 2H); *C NMR
(100 MHz, CDCl3) 6 168.9, 155.2 (q, Jccrs = 44.0 Hz), 155.1, 152.7, 142.4, 138.5, 137.1, 135.7, 135.1,
131.4, 130.3, 127.5, 127.3, 124.0, 123.2, 118.9, 116.2 (q, Jcrs = 270.2 Hz), 104.4, 61.1, 42.4, 29.8, 28.8,
27.2,26.2, 24.8, 18.1, 15.6; IR (KBr) 2947, 1705, 1474, 1211, 1126, 1057, 995 cm™!; Anal. Calcd for
C27H20F3N404S: C, 57.64; H, 5.20; N, 9.96. found: C, 57.57; H, 5.29; N, 9.76; HPLC purity: 99.3%.

6-{(12)-1-{4-Methoxy-3-methyl-5-[(R)-methylsulfinyl]phenyl}-5-[5-(trifluoromethyl)-1,3,4-

oxadiazol-2-yl|pent-1-en-1-y1}-1,3,4-trimethyl-1,3-dihydro-2 H-benzimidazol-2-one (R-56). H 1% A ¥
>} 85(0.500 g, 0.738 mmol), - I &> 1 32(0.290 g, 0.959 mmol), Pd(PPhs)s(0.0850 g, 0.0738
mmol), Cul (0.169 g, 0.886 mmol), CsF (0.404 g, 2.66 mmol), dry DMF (8.0 mL) % H\ T Stille
coupling D —MEIEEICHE VY, IR T 1 ReHftFR S iz, iz VSNV o Lrn~ b 77
7 4 — (EtOAc) B LU, Hfbdn (hexane-EtOAc) THEL L, (LG R-56 (0.264 g, 64%, > 99% e.c.)
-, AREEK, =FrF A~ —mFEFE ¥ T HPLC 2 X - TRE L7 (DAICEL
CHIRALPAK IF, hexane : EtOH = 75 : 25, 0.50 mL/min, 250 nm, #r = 61.04 min), mp 60-63 °C; [a]p =
+36.0 (¢ = 1.0 in CHCIs); Anal. Calcd for Co7H29F3N404S: C, 57.64; H, 5.20; N, 9.96. found: C, 57.88; H,
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5.28; N, 9.68.

6-{(12)-1-{4-Methoxy-3-methyl-5-[(S)-methylsulfinyl]phenyl}-5-[5-(trifluoromethyl)-1,3,4-
oxadiazol-2-yl|pent-1-en-1-yl}-1,3,4-trimethyl-1,3-dihydro-2 H-benzimidazol-2-one ($-56). fi1# % %
>} 85(0.500 g, 0.738 mmol), A I ¥ > 7 32(0.290 g, 0.959 mmol), Pd(PPhs)s(0.0850 g, 0.0738
mmol), Cul (0.169 g, 0.886 mmol), CsF (0.404 g, 2.66 mmol), dry DMF (8.0 mL) % I\ T Stille
coupling D—fXEAFIEIZHEV, IR T 1 RIS 7, miELZ VTNV T L/ a~ 7T
7 4 — (EtOAc) B LU, fHifilidn (hexane-EtOAc) THEL L, (L& R-56 (0.238 g, 57%, > 99% e.c.)
iR, AAFEE, = F A~ —lEIRILF T/ HPLC (2 X > TRE L7 (DAICEL
CHIRALPAK IF, hexane : EtOH =75 : 25, 0.50 mL/min, 250 nm, g = 62.24 min), mp 60-63 °C; [a]p = -
34.0 (¢ = 1.0 in CHCI3); Anal. Calcd for C,7H29F3N404S: C, 57.64; H, 5.20; N, 9.96. found: C, 57.61; H,
5.27; N, 9.74.

4-[(12)-1-[3-(Ethylsulfinyl)-4-methoxy-5-methylphenyl]-5-(5-methyl-1,3,4-oxadiazol-2-yl)pent-1-en-
1-yl]benzonitrile (57). A F§A % > 7> 86(0.300 g,0.471 mmol), 4-F — K> = K U L 30 (0.145
g, 0.612 mmol), Pd(PPhs)s (0.0435 g, 0.0377 mmol), Cul (0.108 g, 0.565 mmol), CsF (0.260 g, 1.70
mmol), dry DMF (3.0 mL) % i\ T Stille coupling O —f¥ERIEEICHEVY, IR T 6 Rifig#R & &
T 2 VAN T A< 82T T 4 — (CHCL: THE=5:1) THR L LA 57(0.101
g, 48%) %157z, EEAJR, 'HNMR (400 MHz, CDCl3) 6 7.55 (d, J= 8.4 Hz, 1H), 7.39 (d, J=2.0 Hz,
1H), 7.26 (d, J= 8.4 Hz, 1H), 7.04 (d, J=2.0 Hz, 1H), 6.18 (t, J= 7.4 Hz, 1H), 3.87 (s, 3H), 3.16-3.07 (m,
1H), 2.87-2.78 (m, 1H), 2.80 (t, J = 7.6 Hz, 2H), 2.48 (s, 3H), 2.33 (s, 3H), 2.25 (q, J = 7.3 Hz, 2H), 1.95
(quint, J = 7.4 Hz, 2H), 1.19 (t, J = 7.6 Hz, 3H); 3C NMR (100 MHz, CDCls)  166.4, 163.6 153.2, 146.3,
140.5, 136.2, 135.2, 135.1, 132.0, 131.9, 131.8, 127.6, 124.5, 118.8, 110.6, 61.0, 47.5, 29.1, 26.1, 24.7,
15.6, 10.8, 5.4; IR (neat) 2994, 2230, 1597, 1566, 1474, 1219, 1119, 1049, 756 cm™'; HRMS (EI) for
C25H27N303S caled 449.1773 (M¥), found 449.1754; HPLC purity: 99.8%.

4-{(12)-1-[3-(Ethylsulfinyl)-4-methoxy-5-methylphenyl]-5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-

yl]pent-1-en-1-yl}benzonitrile (58). A% A % > 7> 87(0.251 g,0.364 mmol), 4-3— KXV = |
U130 (0.110 g, 0.478 mmol), Pd(PPhs)4(0.0374 g, 0.0324 mmol), Cul (0.0942 g, 0.495 mmol), CsF
(0.218 g, 1.43 mmol), dry DMF (3.0mL) % Ff\ T Stille coupling D — % E/EEEITHEV Y, IR T 2 I
WS, BEE2 VSNV T T L0~ 7T 74— (CHCL:EbO=3:1) THRL, 1k
E 58 (0.162 g, 88%) &= 157=, HEAiHik, "HNMR (400 MHz, CDCl3) 6 7.56 (d,J= 8.8 Hz, 1H), 7.41
(d,J=2.0 Hz, 1H), 7.26 (d, /= 8.4 Hz, 1H), 7.03 (d, /= 1.6 Hz, 1H), 6.16 (t, /= 7.4 Hz, 1H), 3.86 (s,
3H), 3.16-3.07 (m, 1H), 2.95 (t, /= 7.6 Hz, 2H), 2.87-2.78 (m, 1H), 2.32 (s, 3H), 2.29 (q, /= 7.4 Hz, 2H),
2.03 (quint, J= 7.4 Hz, 2H), 1.19 (t,J = 7.4 Hz, 3H); 3C NMR (100 MHz, CDCls) J 168.7, 155.2 (q, Jccrs
=44.0 Hz), 153.4, 146.2, 141.1, 136.4, 135.1, 135.0, 132.1, 131.9, 131.2, 127.6, 124.5, 118.8, 116.2 (q,

.66_



Jers = 270.2 Hz), 110.8, 61.0, 47.6, 29.0, 25.9, 24.8, 15.6, 5.5; IR (neat) 2940, 2230, 1597, 1566, 1474,
1412, 1211, 1165, 1134, 1057, 1003, 756 cm’'; HRMS (EI) for C25H24F3N303S caled 503.1490 (M), found
503.1479; HPLC purity: 99.5%.

3-[(12)-1-[3-(Ethylsulfinyl)-4-methoxy-5-methylphenyl]-5-(5-methyl-1,3,4-oxadiazol-2-yl)pent-1-en-
1-yl]benzonitrile (59). k%A % > 7> 86(0.300 g, 0.471 mmol), 3-5 — KX = | UL 31(0.144
g, 0.612 mmol), Pd(PPhs)s(0.0435 g, 0.0377 mmol), Cul (0.108 g, 0.565 mmol), CsF (0.260 g, 1.70
mmol), dry DMF (5.0 mL) % i\ T Stille coupling O — % HE/EIEIZHEV Y, IR T 15 Rifig# & &
T REE Y DTNV T A a~ T 7 — (CHCl: THF=3:2) THR L /L& 59(0.126
g, 59%) 37z, AR, "H NMR (400 MHz, CDCl3) § 7.51 (dt, J= 1.4, 7.6 Hz, 1H), 7.45 (dt, J =
1.5, 8.0 Hz, 1H), 7.39-7.35 (m, 3H), 7.03 (d, J= 2.0 Hz, 1H), 6.10 (t, J= 7.4 Hz, 1H), 3.15-3.06 (m, 1H),
2.86-2.77 (m, 1H), 2.79 (t,J = 7.4 Hz, 2H), 2.48 (s, 3H), 2.33 (s, 3H), 2.24 (q, J = 7.6 Hz, 2H), 1.94 (quint,
J=7.4Hz, 2H), 1.18 (t,J= 7.2 Hz, 3H); *C NMR (100 MHz, CDCls) 6 166.4, 163.6, 153.2, 143.1, 140.0,
136.2, 135.2, 135.0, 131.8, 131.1, 130.9, 130.8, 130.5, 129.0, 124.4, 118.7, 112.3, 61.0, 47.5, 29.0, 26.1,
24.7,15.6, 10.8, 5.4; IR (neat) 2955, 2230, 1597, 1566, 1474, 1435, 1219, 1049, 995, 733 cnr'; HRMS
(EI) for C2sH27N303S caled 449.1773 (M), found 449.1773; HPLC purity: 98.5%.

3-{(12)-1-[3-(ethylsulfinyl)-4-methoxy-5-methylphenyl]-5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl]pent-1-en-1-yl}benzonitrile (60). G A % > 7> 87(0.300 g, 0.434 mmol), 3-3— K>V =k
J /131 (0.130 g, 0.564 mmol), Pd(PPhs)(0.0401 g, 0.0347 mmol), Cul (0.102 g, 0.536 mmol), CsF
(0.238 g, 1.56 mmol), dry DMF (3.0 mL) % Ffi\ T Stille coupling O — % E/EHEITHEV Y, IR T 2 B
M Sz, wEE vV W o N T 870~ 777 ¢4 — (CHCL:ELO=3:1) THR L, b
A 60 (0.0885 g, 41%) Z1%7-, M4k, 'H NMR (400 MHz, CDCl3) 6 7.53 (dt, J= 1.6, 7.6 Hz,
1H), 7.46 (dt, J= 1.5, 8.0 Hz, 1H), 7.41-7.37 (m, 3H), 7.03 (d, J= 2.0 Hz, 1H), 6.11 (t, J = 7.6 Hz, 1H),
3.88 (s, 3H), 3.17-3.08 (m, 1H), 2.95 (s, J= 7.6 Hz, 2H), 2.87-2.78 (m, 1H), 2.33 (s, 3H), 2.28 (q, J= 7.6
Hz, 2H), 2.02 (quint, J = 7.4 Hz, 2H), 1.19 (t, /= 7.4 Hz, 3H); '3C NMR (100 MHz, CDCl3) 6 168.7, 155.2
(9, Jecrs = 44.0 Hz), 153.4, 143.0, 140.5, 136.4, 135.1, 135.0, 131.9, 131.2, 130.9, 130.7, 130.2, 129.1,
124.5,118.7,116.2 (q,J cr3 =270.2 Hz), 112.4, 61.0,47.6, 28.9, 25.9, 24.8, 15.6, 5.5; IR (neat) 2932, 2230,
1589, 1566, 1474, 1412, 1211, 1165, 1134, 1049, 1003, 910, 756 cm’'; HRMS (EI) for C2sH24F3N303S
caled 503.1490 (M), found 503.1485; HPLC purity: 99.8%.

5-[(12)-1-[3-(Ethylsulfinyl)-4-methoxy-5-methylphenyl]-5-(5-methyl-1,3,4-oxadiazol-2-yl)pent-1-en-
1-yl]-3,7-dimethyl-1,3-benzoxazol-2(3H)-one (61). & A % > > 86 (0.300 g, 0.471 mmol), A%
w32 (0.170 g, 0.588 mmol), Pd(PPhs)s(0.0544 g, 0.0471 mmol), Cul (0.108 g, 0.565 mmol),
CsF (0.257 g, 1.69 mmol), dry DMF (5.0 mL) % I\ T Stille coupling D — A EILIZHEV, LT
2 B S, B ARV AN T A u<w N2 T 7 4 — (CHCL: THF=3:1) THRIL,
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{EE% 61 (0.151 g, 63%) % 457=, MR, "HNMR (400 MHz, CDCl3) 6 7.41 (d, J= 2.0 Hz, 1H),
7.06 (d, J=1.6 Hz, 1H), 6.69 (d, J = 0.4 Hz, 1H), 6.57 (d, J= 1.2 Hz, 1H), 5.97 (t, J= 7.2 Hz, 1H), 3.86
(s, 3H), 3.34 (s, 3H), 3.16-3.07 (m, 1H), 2.88-2.79 (m, 1H), 2.80 (t, J = 7.6 Hz, 2H), 2.48 (s, 3H), 2.32 (s,
3H), 2.31 (s, 3H), 2.22 (dq, J= 2.4, 7.6 Hz, 2H), 1.94 (quint, J = 7.6 Hz, 2H), 1.18 (t, J= 7.4 Hz, 3H); 13C
NMR (100 MHz, CDCl3) § 166.7, 163.7, 155.0, 153.0, 141.5, 140.6, 138.6, 136.5, 135.7, 135.1, 131.5,
131.3, 129.0, 124.6, 123.7, 119.9, 104.5, 61.0, 47.4, 29.0, 28.2, 26.4, 24.8, 15.7, 14.4,10.9, 5.3; IR (neat)
2947, 1767, 1643, 1605, 1574, 1466, 1366, 1219, 1049, 1018 cm'; HRMS (EI) for C27H3N30sS calcd
509.1984 (M™), found 509.1988; HPLC purity: 99.5%.

5-{(12)-1-[3-(Ethylsulfinyl)-4-methoxy-5-methylphenyl]-5-[S-(trifluoromethyl)-1,3,4-o0xadiazol-2-
yl]pent-1-en-1-yl}-3,7-dimethyl-1,3-benzoxazol-2(3H)-one (62). A A % > > 87 (0.300 g, 0.434
mmol), A FH% > 1> 32 (0.158 g, 0.547 mmol), Pd(PPhs)4(0.0551 g, 0.0477 mmol), Cul (0.101 g,
0.530 mmol), CsF (0.241 g, 1.59 mmol), dry DMF (3.0 mL) % f\>C Stille coupling ®—fi%#EalELE
(ZHEV, IR T2 R 87, BiEEz > VSV h I 57 v~ 757 4— (CHCls : Et,O
=5:1) BELO, FHibh (hexane-EtOAc) TR L. L& 62(0.131 g, 53%) Z157=, HEAFRK,
mp 172-174 °C; '"H NMR (400 MHz, CDCl3) § 7.43 (d, J=2.0 Hz, 1H), 7.04 (d, /= 1.6 Hz, 1H), 6.71 (d,
J=1.6 Hz, 1H), 6.56 (d, /= 1.2 Hz, 1H), 5.96 (t, /= 7.4 Hz, 1H), 3.86 (s, 3H), 3.34 (s, 3H), 3.16-3.07 (m,
1H), 2.95 (t,J= 7.6 Hz, 2H), 2.88-2.79 (m, 1H), 2.32 (s, 3H), 2.32 (s, 3H), 2.26 (dq, /= 2.4, 7.6 Hz, 2H),
2.24 (quint, J=7.6 Hz, 2H), 1.18 (t,J= 7.4 Hz, 3H); 3C NMR (100 MHz, CDCls) J 168.9, 155.2 (q, Jccrs
=44.0 Hz), 155.0, 153.1, 142.0, 140.7, 138.5, 136.3, 135.8, 135.0, 131.6, 131.3, 128.3, 124.5, 123.7, 120.0,
116.2 (q, Jcrs = 270.2 Hz), 104.5, 61.0, 47.4, 28.9, 28.2, 26.1, 24.8, 15.7, 14.4, 5.3; IR (KBr) 2924, 1767,
1620, 1589, 1566, 1474, 1366, 1211, 1157, 1126, 1060, 1003 cm™'; Anal. Calcd for C,7HasF3N30sS: C,
57.54; H, 5.01; N, 7.46. found: C, 57.46; H, 5.01; N, 7.37; HPLC purity: 98.9%.

6-[(12)-1-[3-(ethylsulfinyl)-4-methoxy-5-methylphenyl]-5-(5-methyl-1,3,4-oxadiazol-2-yl)pent-1-en-
1-y1]-1,3,4-trimethyl-1,3-dihydro-2 H-benzimidazol-2-one (63). A1 A % >~} > 86 (0.313 g, 0.491
mmol), A I ¥ > 7 33 (0.203 g, 0.672 mmol), Pd(PPhs)s (0.0570 g, 0.0493 mmol), Cul (0.115 g,
0.604 mmol), CsF (0.280 g, 1.84 mmol), dry DMF (5.0 mL) % i\ C Stille coupling D —ftH#EelELL
eV, SR T 1S R S, a2 VW SN Z 5~ N7 F 7 ¢4 — (CHCl3: THF
=3:1) BELO, FHibsh (hexane-EtOAc) THH L., L& 63(0.167 g, 68%) = 157=, HEAFRK,

mp 159-161 °C; 'H NMR (400 MHz, CDCl3) 6 7.43 (d, J = 2.0 Hz, 1H), 7.07 (d, J = 1.6 Hz, 1H), 6.61 (s,
1H), 6.59 (s, 1H), 5.97 (t, J = 7.4 Hz, 1H), 3.86 (s, 3H), 3.64 (s, 3H), 3.34 (s, 3H), 3.16-3.06 (m, 1H),
2.88-2.78 (m, 1H), 2.80 (t, /= 7.4 Hz, 2H), 2.54 (s, 3H), 2.48 (s, 3H), 2.31 (s, 3H), 2.22 (dq, J = 2.5, 6.8
Hz, 2H), 1.94 (quint, J= 7.4 Hz, 2H), 1.17 (t,J = 7.4 Hz, 3H); *C NMR (100 MHz, CDCl3) § 166.8, 163.6,
155.1,152.9,141.8,136.9,135.9,135.5,135.2,131.3,130.3, 127.8, 127.4, 124.7, 124.0, 118.9, 104.4, 61.1,
47.4,29.8,29.0,27.2,26.6,24.9,18.1, 15.7,10.9, 5.3; IR (KBr) 2947, 1697, 1605, 1566, 1450, 1373, 1258,
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1057, 988 cm!; Anal. Caled for CosH34N4O4S: C, 64.34; H, 6.56; N, 10.72. found: C, 64.25; H, 6.76; N,
10.51; HPLC purity: 99.6%.

6-{(12)-1-[3-(Ethylsulfinyl)-4-methoxy-5-methylphenyl]-5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl]pent-1-en-1-yl}-1,3,4-trimethyl-1,3-dihydro-2 H-benzimidazol-2-one (64). A 1% 2 % > J > 87
(0.300 g, 0.434 mmol), X %> 1> 33(0.172 g, 0.569 mmol), Pd(PPhs)4(0.0520 g, 0.0450 mmol),
Cul (0.0990 g, 0.520 mmol), CsF (0.238 g, 1.57 mmol), dry DMF (5.0 mL) % F\ T Stille coupling ™
R EEICOE N, IR T 15 WS Y, BEE L VA TN DT Ao u~ T T T 4 —
(CHCl;: THF =3 : 1) B XY, FHiEdh (hexane-EtOAc) THHL L. LA 64 (0.166 g, 66%) % 15
72 EER, mp 149-151 °C; 'H NMR (400 MHz, CDCl3) 6 7.44 (d, J=2.4 Hz, 1H), 7.06 (d, J= 1.6
Hz, 1H), 6.61 (s, 1H), 6.59 (s, 1H), 5.96 (t, J = 7.4 Hz, 3.86 (s, 3H), 3.65 (s, 3H), 3.34 (s, 3H), 3.16-3.07
(m, 1H), 2.95 (t,J= 7.6 Hz, 2H), 2.88-2.79 (m, 1H), 2.54 (s, 3H), 2.31 (s, 3H), 2.26 (dq, J=2.0, 7.6 Hz,
2H), 2.01 (quint, J = 7.2 Hz, 2H), 1.18 (t,J = 7.2 Hz, 3H); '*C NMR (100 MHz, CDCl3) ¢ 168.9, 155.2 (q,
Jeers =44.0 Hz), 155.1, 152.9, 142.3, 136.7, 135.7, 135.5, 135.1, 131.4, 130.2, 127.4, 127.0, 124.6, 124.0,
118.9, 116.2 (q, J = 270.2 Hz), 104.3, 61.0, 47.3, 29.8, 28.9, 27.2, 26.2, 24.8, 18.1, 15.6, 5.3; IR (KBr)
2940, 1705, 1589, 1566, 1466, 1404, 1258, 1211, 1157, 1134, 1049, 1003 cm™'; Anal. Calcd for
CasH31F3N404S: C, 58.32; H, 5.42; N, 9.72. found: C, 58.28; H, 5.52; N, 9.64; HPLC purity: 99.5%.

4-[(1Z)-1-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]-5-(5-methyl-1,3,4-oxadiazol-2-
yl)pent-1-en-1-yl|benzonitrile (65). 1% A % > 7> 88(0.300 g, 0.460 mmol), 4-3— R = |
U130 (0.126 g, 0.552 mmol), Pd(PPhs)4(0.0532 g, 0.0460 mmol), Cul (0.105 g, 0.552 mmol), CsF
(0.252 g, 1.66 mmol), dry DMF (5.0 mL) % Ffi\>C Stille coupling O — % E/EHEIZHEV Y, IR T 6 HF
MBS 7=, BliA VAN DT~ N7 57 4 — (CHCl: THF=4:1) THR L, 1k
AW 65 (0.0940 g, 43%) % 1F7-, AR, H NMR (400 MHz, CDCls) § 7.55 (d, J = 6.4 Hz, 2H),
7.36 (d,J=2.0 Hz, 1H), 7.25 (d, /= 6.4 Hz, 2H), 7.02 (d, /= 1.6 Hz, 1H), 6.17 (t, J= 7.4 Hz, 1H), 3.86
(s, 3H), 3.10 (sept, J = 6.8 Hz, 1H), 2.79 (t, J = 7.6 Hz, 2H), 2.47 (s, 3H), 2.31 (s, 3H), 2.24 (dq, J = 2.0,
7.6 Hz, 2H), 1.94 (quint, J = 7.6 Hz, 2H), 1.42 (d, J= 7.2 Hz, 3H), 0.96 (d, J = 6.4 Hz, 3H); '3C NMR (100
MHz, CDCls) 6 166.3, 163.5, 153.6, 146.2, 140.5, 135.6, 135.0, 135.0, 131.9, 131.8, 131.7, 127.5, 124.9,
118.8, 110.5, 60.9, 52.0, 29.0, 26.1, 24.7, 17.4, 15.6, 12.2, 10.8; IR (neat) 2970, 2222, 1597, 1566, 1474,
1227, 1057, 1026, 1003 cm’'; HRMS (EI) for C26H20N303S caled 463.1930 (M™), found 463.1948, HPLC
purity: 98.5%.

4-{(1Z)-1-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]-5-[5-(trifluoromethyl)-1,3,4-
oxadiazol-2-yl|pent-1-en-1-yl} benzonitrile (66). A% A % > F > 89(0.300 g, 0.425 mmol), 4-3 — K
N = KrU L 30(0.117 g, 0.510 mmol), Pd(PPh3)4(0.0491 g, 0.0425 mmol), Cul (0.0971 g, 0.510
mmol), CsF (0.232 g, 1.53 mmol), dry DMF (5.0 mL) % F\ T Stille coupling @ —fEFREIEIZHE,
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IR T4 EBHR S, BEE VSN DT LI~ 8T T 7 4 — (CHCL: EbO =7 : 1)
THE L, (LAY 66 (0.111 g, 50%) 157, ALK, 'H NMR (400 MHz, CDCl3) § 7.55 (d, J =
8.8 Hz, 2H), 7.37 (d, J = 2.4 Hz, 1H), 7.26 (d, J = 8.4 Hz, 2H), 7.01 (d, J= 2.4 Hz, 1H), 6.16 (t, J = 7.4
Hz, 1H), 3.86 (s, 3H), 3.11 (sept, J = 6.8 Hz, 1H), 2.94 (t,J = 7.6 Hz, 2H), 2.32 (s, 3H), 2.28 (dq, J = 1.6,
7.6 Hz, 2H), 2.02 (quint, J = 7.6 Hz, 2H), 1.42 (d, J= 7.2 Hz, 3H), 0.97 (d, J= 6.8 Hz, 3H); '*C NMR (100
MHz, CDCl3) 6 168.7, 155.2 (q, Jecrs = 44.0 Hz), 153.8, 146.2, 141.1, 135.8, 135.0, 134.9, 132.1, 131.9,
131.2,127.7,125.0, 118.8, 116.2 (q, Jcrs = 270.2 Hz), 110.8, 61.0, 52.1, 29.0, 25.9, 24.8, 17.5, 15.7, 12.3;
IR (neat) 2931, 2230, 1597, 1566, 1474, 1412, 1211, 1165, 1134, 1057, 1018 cm™'; HRMS (EI) for
Ca26H26F3N303S caled 517.1647 (M), found 517.1625; HPLC purity: 99.1%.

3-[(12)-1-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]-5-(5-methyl-1,3,4-oxadiazol-2-
yl)pent-1-en-1-yl]benzonitrile (67). % 2 % > > 88(0.300 m, 0.460 mmol), 3-3— K> =k
U /b 31 (0.126 g, 0.552 mmol), Pd(PPhs)s (0.0532 g, 0.0460 mmol), Cul (0.105 g, 0.552 mmol), CsF
(0.252 g, 1.66 mmol), dry DMF (5.0 mL) % Ffi\>C Stille coupling O — % E/EEIZHEV Y, IR T 9 HF
WSS, B2 VDTSNV T~ 757 4— (CHCl;: THE=10 : 1) THHRI L,
LA 67 (0.0908 mg, 43%) %157, MR, 'H NMR (400 MHz, CDCl3) 6 7.51 (dt, J= 1.3 Hz,
7.6 Hz, 1H), 7.46 (dt, J= 1.5 Hz, 1H), 7.40-7.32 (m, 3H), 7.03 (d, J= 1.6 Hz, 1H), 6.11 (t, J= 7.4 Hz, 1H),
3.87 (s, 3H), 3.10 (sept, J = 7.2 Hz, 1H), 2.79 (t, J = 7.6 Hz, 2H), 2.48 (s, 3H), 2.33 (s, 3H), 2.24 (dq, J =
2.5,7.6 Hz, 2H), 1.94 (quint, J = 7.6 Hz, 2H), 1.42 (d, J = 6.8 Hz, 3H), 0.97 (d, J = 6.8 Hz, 3H); 13C NMR
(100 MHz, CDCls) 6 166.4, 163.6, 153.6, 143.1, 140.0, 135.7, 135.1, 135.0, 131.8, 131.2, 130.8, 130.5,
129.0, 115.0, 118.7, 112.3, 60.9, 52.1, 29.0, 26.2, 24.8, 17.5, 15.7, 12.2, 10.9; IR (neat) 2970, 2230, 1597,
1566, 1474, 1250, 1227, 1057, 1026, 1003 cm™'; HRMS (EI) for C26H29N303S calcd 463.1930 (M), found
517.1645; HPLC purity: 99.8%.

3-{(12)-1-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]-5-[5-(trifluoromethyl)-1,3,4-
oxadiazol-2-yl|pent-1-en-1-yl}benzonitrile (68). %A % > > 89(0.300 g, 0.425 mmol), 3-F— F
Ny =KV 31(0.117 g, 0.510 mmol), Pd(PPhs)4(0.0491 g, 0.0425 mmol), Cul (0.0971 g, 0.510
mmol), CsF (0.232 g, 1.53 mmol), dry DMF (5.0mL) % F\>C Stille coupling D —fZE/EIEIZHEN N,
ST 9 KRR ST, mEE Y B SN AT A~ 8T T 7 4 — (CHCL: EbO =7 : 1)
THE L, b5 68 (0.139 g, 63%) Z157-, ALK, HNMR (400 MHz, CDCl3) § 7.52 (dt, J =
1.5,7.6 Hz, 1H), 7.46 (dt,J= 1.5, 8.0 Hz, 1H), 7.41-7.27 (m, 3H), 7.02 (d, /= 1.6 Hz, 1H), 6.11 (t,J=7.6
Hz, 1H), 3.87 (s, 3H), 3.11 (sept, J = 6.8 Hz, 1H), 2.94 (t, J = 7.6 Hz, 2H), 2.33 (s, 3H), 2.28 (dq, /= 2.2,
7.6 Hz, 2H), 2.02 (quint, J = 7.6 Hz, 2H), 1.43 (d, J = 7.2 Hz, 3H), 0.97 (d, J = 7.2 Hz, 3H); '3C NMR
(100 MHz, CDCls) 6 168.6, 155.2 (q, Jccrs = 44.8 Hz), 153.7, 143.0, 140.5, 135.8, 134.9, 134.9, 131.9,
131.2, 130.9, 130.7, 130.1, 129.1, 125.0, 118.7, 116.1 (q, Jcrs = 270.2 Hz), 112.4, 60.9, 52.1, 28.9, 25.9,
24.8,17.4, 15.6, 12.2; IR (neat) 2940, 2230, 1589, 1566, 1474, 1412, 1204, 1165, 1134, 1057, 1003 cm’;
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HRMS (EI) for C26Ha6F3N303S caled 517.1647 (M™), found 517.1664; HPLC purity: 98.7%.

5-[(12)-1-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]-5-(5-methyl-1,3,4-oxadiazol-2-
yl)pent-1-en-1-yl]-3,7-dimethyl-1,3-benzoxazol-2(3H)-one (69). F %A % -} 88 (0.300 g, 0.460
mmol), A+ 132 (0.160 g, 0.552 mmol), Pd(PPhs)s (0.0532 g, 0.0460 mmol), Cul (0.105 g,
0.552 mmol), CsF (0.252 g, 1.66 mmol), dry DMF (5.0 mL) % f\>C Stille coupling O —fi%#EalELA
WZHEV, IR T 7 B &Y, BiEE Y VSNV T A v~ N7 T 7 4 — (CHCly: THF=
8:1) BLU, hkdh (hexane-EtOAc) THERIL . L& 69 (0.188 g, 78%) %= 15%7-, HEAREIA,
mp 166-167 °C; 'H NMR 400 MHz, CDCl3) 6 7.38 (d, J = 2.0 Hz, 1H), 7.10 (d, J = 2.0 Hz, 1H), 6.70 (d,
J=0.8 Hz, 1H), 6.57 (d, J= 1.6 Hz, 1H), 5.98 (t, J = 7.4 Hz, 1H), 3.86 (s, 3H), 3.34 (s, 3H), 3.10 (sept, J
= 6.8 Hz, 1H), 2.79 (t, J = 7.6 Hz, 2H), 2.48 (s, 3H), 2.32 (s, 3H), 2.31 (s, 3H), 2.28-2.17 (m, 2H), 1.94
(quint, J = 7.2 Hz, 2H), 1.42 (d, J= 7.2 Hz, 3H), 0.97 (d, J = 6.8 Hz, 3H); '*C NMR (100 MHz, CDCl3) §
166.7, 163.6, 155.0, 153.4, 141.5, 140.7, 138.6, 136.3, 135.3, 135.1, 131.5, 131.3, 128.9, 125.1, 123.7,
119.9, 104.6, 61.0, 52.1, 29.1, 28.2, 26.5, 24.9, 17.5, 15.7, 14.4, 12.3, 10.9; IR (KBr) 2932, 1775, 1605,
1574, 1466, 1366, 1211, 1057, 1026, 995 cm™'; Anal. Calcd for CogH33N305S: C, 64.22; H, 6.35; N, 8.02.
found: C, 63.94; H, 6.41; N, 7.99; HPLC purity: 99.5%.

5-{(12)-1-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]-5-[5-(trifluoromethyl)-1,3,4-
oxadiazol-2-yl|pent-1-en-1-y1}-3,7-dimethyl-1,3-benzoxazol-2(3H)-one (70). H#§ A % > ) > 89
(0.300 g, 0.425 mmol), A FH> 1> 32(0.148 g, 0.510 mmol), Pd(PPhs)4(0.0491 g, 0.0425 mmol),
Cul (0.0971 g, 0.510 mmol), CsF (0.232 g, 1.53 mmol), dry DMF (5.0 mL) % H\ T Stille coupling ™
—REEIRICIEV | T 5 KR S, R VWSV T A u~ VT T T 4 —
(CHoCl: EbO =10: 1) BE N, FHfES (hexane-EtOAc) THELL . (LAW 70 (0.0712 g, 29%) %
572, AGER, mp 164-165 °C; 'TH NMR 400 MHz, CDCl3) 6 7.39 (d, J=2.4 Hz, 1H), 7.04 (d, J=1.6
Hz, 1H), 6.70 (d, J= 0.4 Hz, 1H), 6.56 (d, J= 0.8 Hz, 1H), 5.96 (t, /= 7.4 Hz, 1H), 3.86 (s, 3H), 3.34 (s,
3H), 3.11 (sept, J = 6.8 Hz, 1H), 2.94 (t, /= 7.6 Hz, 2H), 2.31 (s, 3H), 2.31 (s, 3H), 2.29-2.21 (m, 2H),
2.02 (quint, J = 7.6 Hz, 2H), 1.43 (d, J = 7.2 Hz, 3H), 0.97 (d, J = 6.8 Hz, 3H); '3*C NMR (100 MHz,
CDCls) 6 168.9, 155.2 (q, Jccrs = 44.0 Hz), 155.0, 153.5, 142.0, 140.7, 138.4, 136.1, 135.3, 135.0, 131.6,
131.3,128.2,125.0, 123.7, 120.0, 116.2 (q, Jcr3 = 270.2 Hz), 104.5, 61.0, 52.0, 28.9, 28.2, 26.1, 24.8, 17.5,
15.7,14.4, 12.2; IR (KBr) 2940, 1782, 1474, 1412, 1366, 1211, 1165, 1134,. 1057, 1011 cm™!; Anal. Calcd
for C2sH30F3N30sS: C, 58.22; H, 5.23; N, 7.27. found: C, 58.20; H, 5.27; N, 7.44; HPLC purity: 99.7%.

6-[(12)-1-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]-5-(5-methyl-1,3,4-oxadiazol-2-

yl)pent-1-en-1-yl]-1,3,4-trimethyl-1,3-dihydro-2H-benzimidazol-2-one (71). f % X % >~ J . 88
(0.300 g, 0.460 mmol), - X %> 1> 33 (0.167 g, 0.552 mmol), Pd(PPhs)(0.0532 g, 0.0460 mmol),
Cul (0.105 g, 0.552 mmol), CsF (0.252 g, 1.66 mmol), dry DMF (5.0 mL) % VT Stille coupling ™
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—EAEEICE VY, IR T 7 REBEHR IS, MEEZ VNN T LI u~x N T T T 4 —
(EtOAc : MeOH =30: 1) B3 XL, Fftsh (hexane-EtOAc) THR L. (LA 71 (0.163 g, 66%) %
572, F@ER, mp 176-178 °C; 'TH NMR 400 MHz, CDCl3) 6 7.40 (d, J=2.4 Hz, 1H), 7.07 (d,J=1.2
Hz, 1H), 6.61 (s, 1H), 6..59 (s, 1H), 5.98 (t, J = 7.4 Hz, 1H), 3.86 (s, 3H), 3.64 (s, 3H), 3.33 (s, 3H), 3.11
(sept, J = 6.8 Hz, 1H), 2.80 (t, J = 7.6 Hz, 2H), 2.54 (s, 3H), 2.48 (s, 3H), 2.31 (s, 3H), 2.27-2.16 (m, 2H),
1.94 (quint, J = 7.2 Hz, 2H), 1.42 (d, J = 7.2 Hz, 3H), 0.98 (d, J = 6.4 Hz, 3H); 13C NMR (100 MHz,
CDCls) § 166.7, 163.6, 155.1, 153.2, 141.8, 136.7, 135.9, 135.2, 135.1, 131.3, 130.2, 127.6, 127.4, 125.1,
124.0, 118.8, 104.4, 61.0, 52.0, 29.8, 29.1, 27.2, 26.6, 24.9, 18.1, 17.5, 15.7, 12.3, 10.9; IR (KBr) 2932,
1705, 1605, 1574, 1466, 1381, 1265, 1211, 1057, 1026, 995 cm'; Anal. Calcd for CaoH3¢N4O4S: C, 64.90;
H, 6.76; N, 10.44. found: C, 64.80; H, 6.62; N, 10.39; HPLC purity: 99.2%.

6-{(12)-1-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]-5-[5-(trifluoromethyl)-1,3,4-
oxadiazol-2-yl|pent-1-en-1-yl}-1,3,4-trimethyl-1,3-dihydro-2H-benzimidazol-2-one (72). A #% A ¥
>89 (0300 g, 0.425 mmol), 1 I XY 2> 33 (0.154 g, 0.510 mmol), Pd(PPhs)s (0.0491 g,
0.0425 mmol), Cul (0.0971 g, 0.510 mmol), CsF (0.232 g, 1.53 mmol), dry DMF (5.0 mL) % H\ T
Stille coupling D —fXEAFIEIZHEVY, IR T 7 KBRS ST, WEZ VBTN AT LT v~
N7'Z 74— (CHCL:EO=1:1) BL, Ffidn (hexane-EtOAc) TR L, L& 72(0.135
g, 54%) Z157-, AfEE, mp136-138 °C; 'H NMR 400 MHz, CDCl3) § 7.40 (d, J=2.0 Hz, 1H), 7.06
(d, J=2.0 Hz, 1H), 6.62 (s, 1H), 6.58 (s, 1H), 5.97 (t, /= 7.6 Hz, 1H), 3.87 (s, 3H), 3.64 (s, 3H), 3.33 (s,
3H), 3.11 (sept, J = 6.8 Hz, 1H), 2.95 (t, J = 7.6 Hz, 2H), 2.54 (s, 3H), 2.31 (s, 3H), 2.29-2.20 (m, 2H),
2.02 (quint, J = 7.0 Hz, 2H), 1.42 (d, J = 6.8 Hz, 3H), 0.98 (d, J = 6.8 Hz, 3H); '3C NMR (100 MHz,
CDCl3) 0 168.9, 155.2 (q, Jccrs = 44.0 Hz), 155.1, 153.3, 142.3, 136.5, 135.7, 135.1, 135.1, 131.4, 130.2,
127.4,126.9,125.1,123.9, 118.9, 116.2 (q, J cr3 = 270.2 Hz), 104.3, 60.9, 52.0, 29.8, 28.9, 27.2, 26.2, 24.8,
18.1, 17.5, 15.6, 12.3; IR (KBr) 2932, 1705, 1466, 1142, 1258, 1204, 1165, 1134, 1057, 1003 cm™'; Anal.
Calcd for Cy9H33F3N404S: C, 58.97; H, 5.63; N, 9.49. found: C, 58.88; H, 5.60; N, 9.49; HPLC purity:
99.9%.

S-methyl 5-[(1E)-1-[7-(hydroxymethyl)-3-methyl-2-0x0-2,3-dihydroe-1,3-benzoxazol-5-yl]-5-(5-
methyl-1,3,4-oxadiazol-2-yl)pent-1-en-1-yl]-2-methoxy-3-methylbenzenecarbothioate (120). £ 14 =
& F 126 (0.500 g, 0.787 mmol), A FH> 1= 128 (0.312 g, 1.02 mmol), Pd(PPhs)s (0.091 g,
0.0787 mmol), Cul (0.180 g, 0.944 mmol), CsF (0.430 g, 2.83 mmol), dry DMF (8.0 mL) % FH T
Stille coupling D — X EAEIEIZHEV Y, IR T 1.5 REffdE S 7z, BEEZ VBTSNV T A a~
2727 4— (CH,CL:MeOH=5:1) THE L. {b&% 120 (0.115 g, 28%) % %7, HAEER, mp
122 °C; '"H NMR (400 MHz, CDCls) 6 7.37 (d, J = 1.6 Hz, 1H), 7.09 (d, J = 1.6 Hz, 1H), 7.03 (d, /= 1.6
Hz, 1H), 6.65 (d, J= 1.6 Hz, 1H), 6.00 (t, /= 7.6 Hz, 1H), 4.81 (d, J = 6.0 Hz, 2H), 3.88 (s, 3H), 3.36 (s,
3H), 2.82 (t, J= 7.6 Hz, 2H), 2.47 (s, 3H), 2.45 (s, 3H), 2.33 (s, 3H), 2.26 (q, J = 7.6 Hz, 2H), 1.96 (quint,
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J =17.6 Hz, 2H); *C NMR (100 MHz, CDCl3) § 192.2, 166.7, 163.6, 155.7, 154.7, 141.1, 139.3, 139.0,
136.2,134.9,132.7,131.4,131.4, 129.4, 128.1, 123.1, 121.1, 106.4, 61.7, 58.9, 29.0, 28.3, 26.4, 24.8, 16.1,
12.4, 10.8; IR (KBr) 3480, 2932, 2862, 1759, 1643, 1574, 1466, 1389, 1242, 1219, 1142, 1042, 972 cm™';
HRMS (EI) for C27H29N306S caled 523.1777 (MY), found 523.1762; Anal. Calcd for C27H20N306S: C,
61.93; H, 5.58; N, 8.03. found C, 62.10; H, 5.50; N, 7.94; purity: 99.5 %.

S-methyl 5-{(1E)-1-[7-(hydroxymethyl)-3-methyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-yl]-5-[5-
(trifluoromethyl)-1,3,4-oxadiazol-2-yl]pent-1-en-1-yl}-2-methoxy-3-methylbenzenecarbothioate
(121). HHEA X »F 2 127(0.400 g, 0.580 mmol), A ¥ 1 > 128 (0.230 g, 0.754 mmol), Pd(PPhs),
(0.067 g, 0.0580 mmol), Cul (0.133 g, 0.696 mmol), CsF (0.317 g, 2.09 mmol), dry DMF (6.0 mL) %
FAVNT Stille coupling O —HEREIEIZHEV Y, IR T 2 MR 7=, BEEZ VBTSNV I T A
7 ra~ k277 7 ¢ — (hexane: EtOAc : acetone=2:2:1) THR L, /L& 121 (0.137 g, 41%) = 15
72 EER, mp 120-122 °C; '"H NMR (400 MHz, CDCl3) 6 7.38 (d, J = 2.4 Hz, 1H), 7.09 (d, J=2.4
Hz, 1H), 7.03 (d, J = 1.6 Hz, 1H), 6.65 (d, J = 1.6 Hz, 1H), 5.99 (t, /= 7.6 Hz, 1H), 4.81 (d, /= 6.4 Hz,
2H), 3.88 (s, 3H), 3.36 (s, 3H), 2.97 (t, /= 7.6 Hz, 2H), 2.45 (s, 3H), 2.33 (s, 3H), 2.30 (q, /= 7.6 Hz, 2H),
2.03 (quint, J= 7.6 Hz, 2H); 3C NMR (100 MHz, CDCl3) § 192.2, 168.9, 155.9, 155.2 (q, Jccrs = 44.0 Hz),
154.7, 141.6, 139.4, 138.8, 136.1, 134.7, 132.9, 131.5, 131.4, 128.8, 128.1, 123.1, 121.1, 116.2 (q, Jcrs =
270.2 Hz), 106.4, 61.7, 59.1, 29.0, 28.3, 26.1, 24.8, 16.1, 12.4; IR (KBr) 3480, 2938, 2870, 1765, 1748,
1643, 1614, 1589, 1560, 1474, 1408, 1242, 1211, 1167, 1128, 1067, 1042, 997 cm’!; HRMS (EI) for
C27H26F3N306S calcd 577.1494 (M), found 577.1484; Anal. calcd for C27H26F3N306S: C, 56.15; H, 4.54;
N, 7.28. found: C, 56.28; H, 4.61; N, 7.11; purity: 98.3%.

S-methyl-5-{(1E)-1-[7-(hydroxymethyl)-1,3-dimethyl-2-0x0-2,3-dihydro-1 H-benzimidazol-5-yl]-5-(5-
methy-1,3,4-oxadiazol-2-yl)pent-1-en-1-yI}-2-methoxy-3-methylbenzencarbothioate (122). 4% A ¥
> 126(0.554 g,0.872 mmol), - I ¥V 1> 129 (0.277 g,0.872 mmol), Pd(PPh3)4(0.101 g, 0.0872
mmol), Cul (0.199 g, 1.05 mmol), CsF (0.477 g, 3.14 mmol), dry DMF (8.0 mL) % H\ T Stille coupling
D—REIFEICHE, FIRT 1 SRS E e, REE VSN T L a~x NI T 7 41—
(CH.Cl: MeOH =97 : 3) THHEI L, (LA 122 (0.169 g, 36%) & 15%7-, HMER, mp 134-137 °C;
'"H NMR (400 MHz, CDCl3) 6 7.38 (d, /= 1.6 Hz, 1H), 7.11 (d, /= 1.6 Hz, 1H), 6.81 (d, J = 1.6 Hz, 1H),
6.75 (d, J=1.6 Hz, 1H), 5.99 (t, /= 7.6 Hz, 1H), 4.83 (d, J = 5.6 Hz, 2H), 3.88 (s, 3H), 3.71 (s, 3H), 3.36
(s, 3H), 2.82 (t,J = 7.6 Hz, 2H), 2.46 (s, 3H), 2.45 (s, 3H), 2.33 (s, 3H), 2.25 (q, J= 7.6 Hz, 2H), 2.05 (t, J
= 5.6 Hz, 1H), 1.95 (quint, J = 7.6 Hz, 2H); *C NMR (100 MHz, CDCls) ¢ 192.2, 166.7, 163.6, 155.6,
154.9, 141.4,136.3, 135.6, 135.3, 132.6, 131.3, 130.6, 128.2, 128.1, 127.5, 122.9, 121.7, 106.3, 62.0, 61.7,
29.2,29.0, 27.3, 26.5, 24.8, 16.1, 12.4, 10.8; IR (neat) 3383, 3005, 2934, 1697, 1597, 1474, 1456, 1395,
1229, 1005 cm'; HRMS (EI) for C,sH3:N40sS caled 536.2093 (M), found 536.2092; Anal. Caled for
C23H32N4058S: C, 62.67; H, 6.01; N, 10.44. found C, 62.71; H, 6.06; N, 10.34; purity: 99.5 %.
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S-methyl-5-{(1E)-1-[7-(hydroxymethyl)-1,3-dimethyl-2-0x0-2,3-dihydro-1H-benzimidazol-5-yl]-5-[5-
(trifluoromethyl)-1,3,4-oxadiazol-2-yl]pent-1-en-1-yl}-2-methyl-3-methylbenzenecarbothioate (123).
HHEA 5 F 2 127(0.400 g, 0.580 mmol), 1 I %> 12 > 129 (0.240 g, 0.754 mmol), Pd(PPhs)s (0.067
g, 0.0580 mmol), Cul (0.133 g, 0.696 mmol), CsF (0.317 g, 2.09 mmol), dry DMF (6.0 mL) % T
Stille coupling D —XEEAFIEICHEV Y, IR T 1 FFHBIR S 72, EEZ UV W F L m~ |k
77 7 4 — (hexane:acetone=2:1) THHHRI L, L5 123 (0.0664 g, 13%) %= 157=, HEFEKR, mp
105-110 °C; '"H NMR (400 MHz, CDCl3) 6 7.39 (d, J = 2.0 Hz, 1H), 7.10 (d, J = 2.0 Hz, 1H), 6.80 (d, J=
1.6 Hz, 1H), 6.75 (d, J=1.6 Hz, 1H), 5.98 (t, /= 7.6 Hz, 1H), 4.83 (d, /= 5.2 Hz, 2H), 3.88 (s, 3H), 3.71
(s,3H),3.36(s,3H),2.97 (t, /J="7.6 Hz, 2H), 2.45 (s, 3H), 2.33 (s, 3H), 2.29 (q, /= 7.6 Hz, 2H), 2.03 (quint,
J=17.6 Hz, 2H), 1.92 (brt, J = 5.2 Hz, 1H); '*C NMR (100 MHz, CDCl3) ¢ 192.2, 169.0, 155.8, 155.1 (q,
Jeers = 44.0 Hz), 155.0, 141.9, 136.2, 135.5, 135.1, 132.8, 131.4, 130.7, 128.2, 127.6, 127.4, 122.9, 121.7,
116.2 (q, Jcrs = 270.2 Hz), 106.3, 62.1, 61.7, 29.2, 29.0, 27.3, 26.3, 24.8, 16.2, 12.5; IR (neat) 3395, 2934,
1717, 1684, 1651, 1589, 1562, 1476, 1412, 1395, 1352, 1242, 1207, 1165, 1132, 1101, 1043, 1004 cm™';
HRMS (EI) for C2sH29F3N4OsS caled 590.1811 (M"), found 590.1814; Anal. calcd for C2sH29F3N40s5S: C,
56.94; H, 4.95; N, 9.49. found: C, 57.22; H, 5.00; N, 9.20; purity: 98.3%.

Sonogashira coupling (—f#AEIE)

TX L (1.4-1.5%5) % dryDMSO £ 7213 dry THF THIR L7 /LI T A TS LT, & D,
LT V= (1.0 %8), hVF LT I (3.0-14 Y4 &), Pd(PPhs),Cl, (0.1 ¥4 &) Cul(0.1-0.3
ME)A AT, =iR-40 °C TR L7z, ROSHE T, #af NH4Cl /KE K 2 12 T EtOAc (25 mL
x2) THiHZITV, AHEE % brine TYEF L, NapSOs CHAME S W7, WA LR E L, ERiEE
SURTNIT I NI T T 4 — TR,

2-{5-[4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]pent-4-yn-1-yl}-5-methyl-1,3,4-oxadiazole (78).

T VF 1 76(0.216 g, 1.44 mmol), = V1T U —/L 73(0.301 g,0.970 mmol), F VU =F /L7 I (1.9
mL, 13.7 mmol), Pd(PPhs),Cl> (0.0698 g, 0.097 mmol), Cul (0.0571 g, 0.291 mmol), dry DMSO (8.0
mL)% HV T Sonogashira coupling D —fEAFIEIZIEVY, 35 °C T 15 IfIEEE Lo, BOSHK T 1%,
Wk VAN T A~ 87T 7 40— (EtOAc:MeOH=9:1) THHEI L. (L&Y 78 (0.325
g,>99%) Z157-, WA, "HNMR (400 MHz, CDCls) § 7.70 (d, J= 2.4 Hz, 1H), 7.33 (d, J=1.6
Hz, 1H), 3.79 (s, 3H), 2.99 (t, J= 7.6 Hz, 2H), 2.76 (s, 3H), 2.55 (t, /= 6.8 Hz, 2H), 2.50 (s, 3H), 2.27 (s,
3H), 2.07 (quint, J = 6.8 Hz, 2H); *C NMR (100 MHz, CDCls) § 166.4, 163.8, 153.2, 138.9, 137.0, 131.5,
125.4, 120.8, 89.0, 80.5, 61.2,42.3, 25.2, 24.3, 18.7, 15.4, 11.0; IR (neat) 2995, 2942, 1597, 1570, 1472,
1236, 1061 cm'; HRMS (EI) for C17H20N>05S caled 332.1195 (M*), found 332.1171.

2-(5-{4-Methoxy-3-methyl-5-[(R)-methylsulfinyl|phenyl} pent-4-yn-1-yl)-5-methyl-1,3,4-oxadiazole
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(R-78). 7 /L% > 76 (0.363 g, 2.42 mmol), = 7{t7 U —/L R-73 (0.500 g, 1.61 mmol), kU =F/L
7 2 (0.68 mL,4.84 mmol). Pd(PPh3),Cl»(0.113 g, 0.161 mmol), Cul (0.0310 mg, 0.161 mmol), dry
THF (5.0 mL)% V> T Sonogashira coupling D —fXE{EIEICHEVY, =R T 2 Rl L7z, UL
TH%, REE VBTN DT A a~ N7 T 7 4 — (CHChL:EtOAc=1:2) THH L. L&Y R-
78 (0.541 g,> 100%, > 99% e.e.) Z1F7=, KM AHIR, —F v F A~ —ilEZE(IF 7 /L HPLC IZ &
- TFE L7= (DAICEL CHIRALPAK IF, hexane : EtOH = 75 : 25, 0.75 mL/min, 250 nm, fmajor = 37.18
min, fminor = 47.74)s [0]p = +78.0 (¢ = 1.0 in CHClz); HRMS (EI) for Ci7H20N>03S caled 332.1195 (M),
found 332.1200.

2-(5-{4-Methoxy-3-methyl-5-[(S)-methylsulfinyl]phenyl} pent-4-yn-1-yl)-5-methyl-1,3,4-oxadiazole
(S-78). 7 /L% 76 (0.327 g, 2.18 mmol), = V{k7 U —/L §-73 (0.450 g, 1.45 mmol), KV =F /L
7 2V (0.61 mL, 4.35 mmol), Pd(PPh3),Cl>(0.102 g, 0.145 mmol), Cul (0.0280 g, 0.145 mmol), dry
THF (5.0 mL) % i\ T Sonogashira coupling D —ixEFIEIZEV Y, =53 T 2 RFEISEEE L 7o, BUGHE
TH wREE VDTSNV I T L a~ 87T 74— (CHClL:EBtOAc=1:2) THE L, (LAY R-
78 (0.494 g,>100%, > 99% e.e.) Zf37c, RFEAMIK, = F A4~ —img=HILx 7 /L HPLC [T X
- TRE L= (DAICEL CHIRALPAK IF, hexane : EtOH = 75 : 25, 0.75 mL/min, 250 nm, fmajor = 46.67
min, fminor = 38.50), [a]p =-75.0 (¢ = 1.0 in CHCl3); HRMS (EI) for C17H20N20sS caled 332.1195 (M"),
found 332.1199.

2-{5-|4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]pent-4-yn-1-yl}-5-(trifluoromethyl)-1,3,4-
oxadiazole (79). 7 /L% > 77 (0.599 g, 2.91 mmol), = V{7 U —/L 73 (0.645 g, 2.08 mmol), ~ VU
TFNT IV (4.1mL,29.5 mmol), Pd(PPhs):Cl,(0.147 g,0.208 mmol), Cul (0.0811 g, 0.416 mmol),
dry DMSO (9.5 mL)% V) C Sonogashira coupling D —fBAEEIZREV N, 35 °C T 15 BFfE#E L 72,
SO T, BREE VDTNV T 57 a~ 8757 ¢ — (hexane: EtOAc=1:1) THR L, 1t
A 79 (0.822 g,>99%) & 457z, WEE AR, "HNMR (400 MHz, CDCl3) 6 7.71 (d, J= 2.0 Hz, 1H),
7.33 (d, J=2.0 Hz, 1H), 3.80 (s, 3H), 3.16 (t, J = 7.6 Hz, 2H), 2.77 (s, 3H), 2.61 (t, J= 6.8 Hz, 2H), 2.29
(s, 3H), 2.16 (quint, J = 6.8 Hz, 2H); '*C NMR (100 MHz, CDCls) ¢ 168.5, 155.1 (q, Jecrs = 44.0 Hz),
153.2, 138.8,136.8, 131.4, 125.2,120.4, 116.1 (q, Jcr3 = 270.2 Hz), 88.1, 80.7, 61.0,42.1, 24.7, 24.1, 18.5,
15.2; IR (neat) 2997, 2944, 1589, 1564, 1472, 1412, 1207, 1168, 1132, 1061, 1001 cm™'; HRMS (EI) for
C17H17F3N203S caled 386.0912 (M*), found 386.0933.

2-(5-{4-Methoxy-3-methyl-5-[(R)-methylsulfinyl]phenyl} pent-4-yn-1-yl)-5-(trifluoromethyl)-1,3,4-

oxadiazole (R-79). 7 /L% > 77 (1.05 g, 5.13 mmol), = 7{t7 U —/L R-73 (1.06 g, 3.42 mmol), k
JxF 7 I (1.4mL, 10.25 mmol), Pd(PPh;3)>Cl,(0.240 g, 0.342 mmol), Cul (0.065 g, 0.342 mmol),
dry THF (8.0 mL)% f\ T Sonogashira coupling ®—fEAEIEIZHEVY, iR T2 KB L7=, X
IHE T %, BREE Y BTN I T AT a~ 87T 7 4 — (hexane:EtOAc=1:1) THE L, L&
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¥ R-79 (1.38 2,>99%,>99% e.e.) & 137z, WHE MR, =T F A4~ —Fl#ILx 7 /v HPLC IZ
X o TE L7z (DAICEL CHIRALPAK IF, hexane : EtOH = 90 : 10, 0.75 mL/min, 250 nm, fmajor =
32.90 min, fminor =40.23), [o]p =+74.0 (c= 1.0 in CHClz); HRMS (EI) for C17H,7F3N203S calcd 386.0912
(M*), found 386.0912.

2-(5-{4-Methoxy-3-methyl-5-[(S)-methylsulfinyl]phenyl} pent-4-yn-1-yl)-5-(trifluoromethyl)-1,3,4-
oxadiazole ($-79). 7 /L% > 77 (1.15¢g,5.61 mmol), I 7 k7 U —/L §-73(1.16 g,3.74 mmol), K~V
TF /L7 I (1.8mL, 11.2 mmol), Pd(PPhs),Cl»(0.263 g, 0.374 mmol), Cul (0.071 g, 0.374 mmol),
dry THF (8.0 mL)% f\>"C Sonogashira coupling ®—#/EEIZHEV, IR T2 FEfEHE L7=, X
LT, BREE VBTSN T LY a~ 7T 7 ¢ — (hexane: EtOAc=1:1) THR L, (L&
) §-79 (1.43 g, 98%, > 99% e.e.) ZfF7-, AR, =F > F A4~ —HFI=1Ix 7 /L HPLC (Z
X o TIRJFE L7z (DAICEL CHIRALPAK IF, hexane : EtOH = 90 : 10, 0.75 mL/min, 250 nm, fmajor =
39.32 min, tminor = 33.48), [a]p =-74.0 (¢ = 1.0 in CHCl3); HRMS (EI) for C,7H;7F3N,03S calcd 386.0912
(M™), found 386.0909.

2-{5-[3-(Ethylsulfinyl)-4-methoxy-5-methylphenyl]pent-4-yn-1-yl}-5-methyl-1,3,4-oxadiazole (80).
TIVX 76 (1.06 g, 6.97 mmol), =T V(LT U —/L 74 (1.51 g,4.65mmol ), hVU=F LT I (4.5
mL, 32.5 mmol), Pd(PPh3)>Cl, (0.324 g, 0.465 mmol), Cul (0.179 g, 0.930 mmol), dry THF (8.0 mL)%
VT Sonogashira coupling O —fEAEIEIZHEVY, 40 °C T 15 BRIt L7z, BUSKE T2, 58
VR TNTIT A~ N T 7 4 — (EtOAc : MeOH =9 : 1) TR L, {L&W 79 (148 g,
92%) & 157, WE AR, "HNMR (400 MHz, CDCl3) § 7.62 (d, J= 1.6 Hz, 1H), 7.31 (d, J=1.6 Hz,
1H), 3.78 (s, 3H), 3.08-2.99 (m, 1H), 2.98 (t, J= 7.6 Hz, 2H), 2.82-2.73 (m, 1H), 2.54 (t, /= 6.8 Hz, 2H),
2.49 (s, 3H), 2.26 (s, 3H), 2.06 (quint, J = 7.2 Hz, 2H), 1.18 (t, J = 7.4 Hz, 3H); '*C NMR (100 MHz,
CDCl3) 6 165.7, 163.1, 152.9, 136.3, 135.6, 130.9, 125.8, 119.8, 88.4, 79.9, 60.5, 47.1, 24.6, 23.7, 18.1,
14.9, 10.3, 5.0; IR (neat) 2991, 2937, 1597, 1570, 1472, 1045 cm’!'; HRMS (EI) for C13H2N,0sS caled
346.1351 (M"), found 346.1348.

2-{5-[3-(Ethylsulfinyl)-4-methoxy-5-methylphenyl]pent-4-yn-1-yl}-5-(trifluoromethyl)-1,3,4-
oxadiazole (81). 7 /L% 77 (0.475 g, 2.33 mmol), = V{7 U —/L 74 (0.503 g, 1.55 mmol), ~ VU
T—F /L7 ¥ (1.5mL, 10.9 mmol), Pd(PPhs),Cl>(0.108 g, 0.155 mmol), Cul (0.0588 g, 0.310 mmol),
dry THF (5.0 mL)% f1\»C Sonogashira coupling O —fRAEEIZHEVY, 40 °C T 15 KR L 72,
SO T 1%, BREE VDTNV T L7 a~ 87T 7 ¢ — (hexane: EtOAc=1:1) THR L, 1t
EW 79 (0.622 g, 100%) %4372, WA, "HNMR (400 MHz, CDCl3) 6 7.64 (d, J = 2.4 Hz, 1H),
7.31(d, J=2.0 Hz, 1H), 3.79 (s, 3H), 3.16 (t, /= 7.6 Hz, 2H), 3.10-3.01 (m, 1H), 2.83-2.75 (m, 1H), 2.60
(t,J= 6.6 Hz, 2H), 2.27 (s, 3H), 2.15 (quint, J = 7.2 Hz, 2H), 1.19 (t, J= 7.4 Hz, 3H); '*C NMR (100 MHz,
CDCl;) 0 168.3, 154.8 (q, J=43.3 Hz), 153.2, 136.5, 135.9, 131.1, 126.1, 119.8, 115.9 (q, /= 270.2 Hz),
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87.9,80.4, 60.6,47.2,24.5,23.9,18.2,14.9,5.1; IR (neat) 2985, 2939, 1589, 1564, 1472, 1412, 1208, 1168,
1132, 1060, 1001 cm™'; HRMS (EI) for CisH;9F3N>03S caled 400.1068 (M), found 400.1069.

2-{5-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]pent-4-yn-1-yl}-5-methyl-1,3,4-oxadiazole
(82). 7/LF 1 76(0.187 g, 1.24 mmol), = V{7 U —/L 75(0.300 g, 0.887 mmol), ~ U =F /L7
>~ (0.86 mL, 6.21 mmol), Pd(PPh3).Cl, (0.0623 g, 0.0887 mmol), Cul (0.0169 g, 0.0887 mmol), dry
THF (5.0 mL)% VT Sonogashira coupling O —fX#{FIEICHEVY, 35°C T 12 Ref#R#E L7z, IS
BTH%, WEZ VDTSN T L0~ 757 4 — (EtOAc: MeOH =20: 1) THR L, (L&
)79 (0.225 g, 72%) % 1537=, HE AR, HNMR (400 MHz, CDCl3) 6 7.53 (d, J= 1.6 Hz, 1H), 7.26
(d, J=1.6 Hz, 1H), 3.74 (s, 3H), 3.00 (sept, J = 6.8 Hz, 1H), 2.94 (t, /= 7.2 Hz, 2H), 2.50 (t, /= 7.2 Hz,
2H), 2.45 (s, 3H), 2.22 (s, 3H), 2.02 (quint, J = 7.2 Hz, 2H), 1.33 (d, J = 6.8 Hz, 3H), 0.94 (d, /= 6.8 Hz,
3H); 3C NMR (100 MHz, CDCl3) 6 166.4, 163.8, 153.9, 136.9, 135.7, 131.4, 127.1, 120.3, 88.8, 80.6, 61.0,
52.4,25.2,24.3,18.8,17.4,15.4,12.6, 11.0; IR (neat) 2982, 2935, 1597, 1570, 1473, 1238, 1059, 1025 cm
I HRMS (EI) for C19H24N>03S caled 360.1508 (M), found 360.1523.

2-{5-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]pent-4-yn-1-yl}-5-(trifluoromethyl)-1,3,4-
oxadiazole (83). 7 /L% 77 (0.427 g, 2.09 mmol), = V{7 U —/1 75 (0.500 g, 1.49 mmol), ~ VU
T—F /L7 ¥ (1.5mL, 10.5 mmol), Pd(PPhs),Cl>(0.105 g, 0.149 mmol), Cul (0.0285 g, 0.149 mmol),
dry THF (8.0 mL)% I\ T Sonogashira coupling O —f&EAEIEIZHEV Y, 35 °C T 22 FpREBEH#H L7,
SO T 1%, BREE VDTNV T 57 a~ 8757 ¢ — (hexane: EtOAc=1:1) THR L, 1t
B 79 (0.600 g, 98%) Z1%7-, #EAMK, "HNMR (400 MHz, CDCls) 6 7.59 (d, J = 2.0 Hz, 1H),
7.30 (d, J=1.6 Hz, 1H), 3.79 (s, 3H), 3.15 (t, J= 7.6 Hz, 2H), 3.05 (sept, J = 6.8 Hz, 1H), 2.60 (t, /= 6.6
Hz, 2H), 2.27 (s, 3H), 2.15 (quint, J = 7.2 Hz, 2H), 1.39 (d, J = 6.8 Hz, 3H), 0.99 (d, J = 6.8 Hz, 3H); '3*C
NMR (100 MHz, CDCIs) 0 168.6, 155.2 (q, Jccrs = 44.0), 153.9, 136.8, 135.7, 131.4, 127.0, 119.9, 116.1
(q, Jcr3 = 270.2 Hz), 88.0, 80.9, 60.9, 52.2, 24.8, 24.2, 18.6, 17.3, 15.3, 12.4; IR (neat) 2973, 2937, 1589,
1564, 1473, 1411, 1209, 1169, 1132, 1059, 1025, 1002 cm™'; HRMS (EI) for C19H71F3N,05S caled 414.1225
(M), found 414.1214.

Hdrostannation (—f¥BA{ELE)

T VF % dry THE THR L7V =0 H 2 ThiA L7z, PA(PPhs)s . n-BusSnH % F L TA 72
e, BT Lz, IS T, hecane /EtOAc (1:1) ZHW T U BV Aila L, VAR E K
FEEELTEOL, 77 a~ 7T 74— (BtOAc) IZ L DR L7,

2-[(4E)-5-[4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]-5-(tributylstannanyl)pent-4-en-1-yl]-5-
methyl-1,3,4-oxadiazole (84). 7 /L% > 78 (0.345 g, 1.04 mmol), Pd(PPhs)4 (0.0262 g, 0.0219 mmol),
n-Bu3SnH (0.42 mL, 1.56 mmol), dry THF (5.0mL) % Fi\>C Hydrostannation O —%HEAEIEIZHEV Y,
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HIR T3S KR Lz ik 2 v VW AV T L a~ b 7T 7 4 — (EtOAc) (2 & W RFHLL
LB 84 (0.437 g, 68%) % fF7-, MTHNEIK 84 DIFTEL 3.5%, ALK, 'H NMR (400 MHz,
CDCl3) § 7.19 (d, J = 2.4 Hz, 1H), 6.79 (d, J = 1.6 Hz, 1H), 5.73 (t, J = 6.8 Hz, 1H), 3.78 (s, 3H), 2.73 (s,
3H), 2.71 (t, J = 7.6 Hz, 2H), 2.45 (s, 3H), 2.26 (s, 3H), 2.13 (q, J = 7.2 Hz, 2H), 1.81 (quint, J= 7.2 Hz,
2H), 1.50-1.29 (m, 6H), 1.24 (sext, J = 7.2 Hz, 6H), 0.96-0.76 (m, 15H); '*C NMR (100 MHz, CDCls) 6
166.7, 163.4, 150.8, 145.8, 142.0, 140.6, 138.1, 132.1, 130.9, 119.9, 61.0, 42.4,29.2, 28.8, 27.1, 26.2, 24.6,
15.4, 13.5, 10.8, 9.9; IR (neat) 2955, 2924, 1597, 1566, 1466, 1219, 1064 cm’'; HRMS (FAB) for
C29HasN>03SSn caled 625.2486 (MH*), found 625.2484.

2-[(4E)-5-{4-Methoxy-3-methyl-5-[(R)-methylsulfinyl|phenyl}-5-(tributylstannanyl)pent-4-en-1-yl]-
5-methyl-1,3,4-oxadiazole (R-84). 7" /L% R-78 (0.470 g, 1.41 mmol), Pd(PPhs)s (0.163 g, 0.141
mmol), 7-BusSnH (0.57 mL, 2.12 mmol), dry THF (5.0 mL) % M\ »C Hydrostannation ®— % #{EiL
WZHEV, IR T 1 R L7, BREE VDSV T L7 ua~ 7T 7 4 — (BtOAc) I2L D
L (LAY R-84(0.657 g, 75%) Z 157, T ERVEIR R-84° DIFEL 3.8%, EAJHK, HRMS
(FAB) for C29H49N203SSn caled 625.2486 (MH"), found 625.2481.

2-[(4E)-5-{4-Methoxy-3-methyl-5-[(S)-methylsulfinyl|phenyl}-5-(tributylstannanyl)pent-4-en-1-yl]-
5-methyl-1,3,4-oxadiazole (S-84). 7 /L% > §-78 (0.520 g, 1.56 mmol), Pd(PPhs)s (0.181 g, 0.156 mmol),
n-BuzSnH (0.63 mL, 2.35 mmol), dry THF (5.0mL) % VT Hydrostannation O —fix#/E{EITHEV Y,
SEIRT 1 KRR Lz, wmEEZ VBTSNV D T A a~ N7 T 7 4 — (EtOAc) ([ZX DRI,
LAY 5-84 (0.672 g, 69%) % F57=, Sefif BPEIK S-84° DIFFELL 2.9%, M4k, HRMS (FAB) for
C20H49N203SSn caled 625.2486 (MH™), found 625.2499.

2-[(4E)-5-[4-Methoxy-3-methyl-5-(methylsulfinyl)phenyl]-5-(tributylstannanyl)pent-4-en-1-yl]-5-
(trifluoromethyl)-1,3,4-oxadiazole (85). 77 /L% > 79 (0.683 g, 1.77 mmol), Pd(PPhs) (0.204 g, 0.177
mmol), 7-BusSnH (0.71 mL, 2.65 mmol), dry THF (6.0 mL) % f\»C Hydrostannation ®— & #&{EiL
WZHEV, IR T S g Lz, RG2S VWSV T 57 a~ 7T 7 4 — (hexane: EtOAc=
5:1) WX DER L, (LAY 85(0.862 g, 72%) Z 157, M/ MK 85 DAFIELL 7.3%, MEAHLIR,
'"H NMR (400 MHz, CDCl3) 6 7.21 (d, J = 2.4 Hz, 1H), 6.79 (d, J = 2.0 Hz, 1H), 5.73 (t, J = 7.2 Hz, 1H),
3.79 (s, 3H), 2.87 (t, J= 7.6 Hz, 2H), 2.75 (s, 3H), 2.28 (s, 3H), 2.18 (q, J = 7.2 Hz, 2H), 1.90 (quint, J =
7.6 Hz, 2H), 1.51-1.32 (m, 6H), 1.25 (sext, J = 7.2 Hz, 6H), 0.98-0.78 (m, 15H); *C NMR (100 MHz,
CDCl3) 6 169.0, 155.1 (q, Jccrs = 44.0 Hz), 151.0, 146.7, 141.9, 139.9, 138.3, 132.1, 131.1, 120.0, 116.2
(q, Jcr3 = 270.2 Hz), 61.1, 42.4, 29.1, 28.9, 27.2, 25.9, 24.7, 15.5, 13.6, 10.0; IR (neat) 2955, 2924, 1589,
1566, 1466, 1412, 1211, 1165, 1134, 1065, 1003 cm™'; HRMS (FAB) for C20H46F3N>03SSn caled 679.2203
(MH"), found 679.2200.
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2-[(4E)-5-{4-Methoxy-3-methyl-5-[(R)-methylsulfinyl|phenyl}-5-(tributylstannanyl)pent-4-en-1-yl]-
5-(trifluoromethyl)-1,3,4-oxadiazole (R-85). 7" /L% > R-79 (1.38 g, 3.54 mmol), Pd(PPhs)s (0.409 g,
0.345 mmol), »-BusSnH (1.4 mL, 5.31 mmol), dry THF (10 mL) % H\>C Hydrostannation ¢ —fi{x
TEIEIZHEV, |IRT | BRI L7, BiEE2 YV DSV T 87 a~ 7T 7 4 — (hexane :
EtOAc=2:1) ({Z X VR L (L&Y R-85(2.16g,90%) %157~ Sl EMAK R-85 DIFLEL 5.7%,
R, HRMS (FAB) for CaoHaF3N203SSn caled 679.2203 (MHY), found 679.2203.

2-[(4E)-5-{4-Methoxy-3-methyl-5-[(S)-methylsulfinyl|phenyl}-5-(tributylstannanyl)pent-4-en-1-yl]-
5-(trifluoromethyl)-1,3,4-oxadiazole (S-85). 7 /L% §-79 (1.43 g, 3.71 mmol), Pd(PPhs)s (0.429 g,
0.371 mmol), »-BusSnH (1.5 mL, 5.56 mmol), dry THF (10 mL) % V> C Hydrostannation ¢ — x4
TEIEIZHE, IR T 1 B L7, AV VT 67 a~ 275 7 ¢ — (hexane :
EtOAc=2:1) ([Z X VKR L (LEW $-85(2.31g,92%) Z 157, Sl EMAK §-85° DIFLEL 5.7%,
AR, MS HRMS (FAB) for C29HagF3N203SSn caled 679.2203 (MHY), found 679.2212.

2-[(4E)-5-[3-(Ethylsulfinyl)-4-methoxy-5-methylphenyl]-5-(tributylstannanyl)pent-4-en-1-yl]-5-
methyl-1,3,4-oxadiazole (86). 7 /L % >~ 80 (1.32 g, 3.80 mmol), Pd(PPhs)s (0.351 g, 0.304 mmol), n-
BusSnH (1.5 mL, 5.69 mmol), dry THF (10 mL) % M\ C Hydrostannation O —fix#/E{EICHEVY, =
BT 14 R L, LV W5V T 87 v~ 8777 4 — (hexane : EtOAc=1:2) I
LU L, LAY 86(1.47 g, 74%) %457z, R HRNEIK 86° DIFIELL 3.8%, MEHNK, 'HNMR
(400 MHz, CDCl3) 6 7.12 (d, J = 2.0 Hz, 1H), 6.77 (d, J = 2.0 Hz, 1H), 5.72 (t, J= 7.2 Hz, 1H), 3.76 (s,
3H), 3.06-2.97 (m, 1H), 2.81-2.72 (m, 1H), 2.69 (t, /= 7.6 Hz, 2H), 2.44 (s, 3H), 2.25 (s, 3H), 2.10 (q, J =
7.2 Hz, 2H), 1.80 (quint, J = 7.6 Hz, 2H), 1.51-1.29 (m, 6H), 1.23 (sext, J = 7.2 Hz, 6H), 1.13 (t, /= 7.4
Hz, 3H), 0.94-0.75 (m, 15H); *C NMR (100 MHz, CDCl3) 6 166.7, 163.3, 151.1, 145.8, 141.5, 140.5, 135.1,
132.0, 130.8, 121.2,60.9, 47.4, 28.8, 27.1, 26.2, 24.6, 15.4, 13.5, 10.7, 9.8, 5.2; IR (neat) 2955, 2924, 1597,
1573, 1466, 1219, 1065, 1003 cm™'; HRMS (FAB) for C30HsiN,O3SSn caled 639.2642 (MH"), found
639.2658.

2-[(4E)-5-[3-(Ethylsulfinyl)-4-methoxy-5-methylphenyl]-5-(tributylstannanyl)pent-4-en-1-yl]-5-
(trifluoromethyl)-1,3,4-oxadiazole (87). 7" /L% >~ 81 (0.45 mg, 1.12 mmol), Pd(PPhs)4 (0.0709 g, 0.0562
mmol), 7-BusSnH (0.49 mL, 1.69 mmol), dry THF (4.0 mL) % f\»C Hydrostannation O — & #{EiL
WZHEV, IR T3 g Lz, BRiEZ S VWSV T 57 a~ 7T 7 4 — (hexane: EtOAc=
3: ) KR L, (LAY 87(0.605 g, 78%) Z 157, Mfi MR 87 DAFIELL 7.4%, MEAHIIR,
'"H NMR (400 MHz, CDCl3) 6 7.12 (d, J = 2.0 Hz, 1H), 6.76 (d, J = 2.0 Hz, 1H), 5.70 (t, /= 7.2 Hz, 1H),
3.75 (s, 3H), 3.06-2.97 (m, 1H), 2.83 (t, J = 7.6 Hz, 2H), 2.78-2.71 (m, 1H), 2.24 (s, 3H), 2.13 (q, /= 7.2
Hz, 2H), 1.86 (quint, J = 7.6 Hz, 2H), 1.50-1.29 (m, 6H), 1.22 (sext, J = 7.2 Hz, 6H), 1.12 (t, /= 7.2 Hz,
3H), 0.95-0.75 (m, 15H); *C NMR (100 MHz, CDCl3) 6 168.9, 155.0 (q, Jccrs = 44.0 Hz), 151.2, 146.6,
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141.3, 139.8, 135.3, 131.9, 130.9, 121.2, 116.1 (q, Jars = 270.2 Hz), 60.8, 47.4, 29.0, 28.8, 27.1, 25.8, 24.5,
15.4, 13.5,9.8, 5.2; IR (neat) 2955, 2924, 1736, 1589, 1566, 1466, 1412, 1211, 1173, 1134, 1049, 1003 cnr
I; HRMS (FAB) for C30HasF3N>03SSn caled 693.2360 (MH"), found 693.2367.

2-[(4E)-5-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]-5-(tributylstannanyl)pent-4-en-1-yl]-
5-methyl-1,3,4-oxadiazole (88). 7" /L% > 82(0.718 g, 1.94 mmol), Pd(PPhs)s(0.116 g,0.0971 mmol),
n-BusSnH (0.78 mL, 2.91 mmol), dry THF (5.0 mL) % F\»"C Hydrostannation @ —#x#/EVEIZHEV Y,
SR T 16 BB Lz, EE VTSNV AT LV a~ 7T 7 ¢ — (hexane : EtOAc = 1 : 10)
IZE DL LAY 88(1.10g,85%) Z 157, (i FMEIK 88 DIFTELL 4.8%, MEAHR, 'THNMR
(400 MHz, CDCl3) 6 7.10 (d, J= 2.0 Hz, 1H), 6.78 (d, J= 2.0 Hz, 1H), 5.73 (t, /= 6.8 Hz, 1H), 3.78 (s,
3H), 3.04 (sept,J=6.8 Hz, 1H), 2.70 (t, /= 7.6 Hz, 2H), 2.46 (s, 3H), 2.26 (s, 3H), 2.11 (q, /= 7.2 Hz, 2H),
1.81 (quint, J= 7.6 Hz, 2H), 1.48-1.31 (m, 6H), 1.37 (d, /= 7.2 Hz, 3H), 1.24 (sext, J= 7.2 Hz, 6H), 0.96
(d, J= 6.8 Hz, 3H), 0.90-0.78 (m, 15H); '3C NMR (100 MHz, CDCls) J 166.8, 163.5, 151.6, 145.9, 141.5,
140.6, 134.8, 132.1, 130.8, 121.8, 60.9, 52.1, 29.3, 28.9, 27.3, 26.3, 24.8, 17.4, 15.6, 13.6, 12.4, 10.9, 9.9;
IR (neat) 2957, 2926, 2866, 1597, 1566, 1464, 1217, 1059, 1026, 1001 cm™'; HRMS (FAB) for
C31H53N203SSn caled 653.2799 (MHY), found 653.2785.

2-[(4E)-5-[4-Methoxy-3-methyl-5-(propan-2-ylsulfinyl)phenyl]-5-(tributylstannanyl)pent-4-en-1-yl]-
5-(trifluoromethyl)-1,3,4-oxadiazole (89). 7 /L % >~ 83 (0.600 g, 1.45 mmol), Pd(PPhs)4(0.167 g, 0.145
mmol), 7-BusSnH (0.58 mL, 2.17 mmol), dry THF (5.0 mL) % f\»C Hydrostannation O — & #e{EikL
IRV, IR T 3 RFMBRIE L, REEZ VTNV H T L7 a~ M7 T 7 4 — (hexane: EtOAc=
5:D) L DHERL LB 89(0.840 g, 82%) ZAGTz, HATENEIR 89’ DAFAELL 5.6%, HECTIIR,

"H NMR (400 MHz, CDCl3) 6 7.12 (d, J = 2.0 Hz, 1H), 6.80 (d, J = 2.4 Hz, 1H), 5.74 (t, J = 7.0 Hz, 1H),
3.80 (s, 3H), 3.07 (sept, J = 6.8 Hz, 1H), 2.86 (t, /= 7.6 Hz, 2H), 2.28 (s, 3H), 2.17 (q, J = 7.6 Hz, 2H),
1.90 (quint, J= 7.6 Hz, 2H), 1.47-1.33 (m, 6H), 1.39 (d, /= 6.8 Hz, 3H), 1.26 (sext, J= 7.2 Hz, 6H), 0.98
(d, J= 6.8 Hz, 3H), 0.90-0.84 (m, 15H); *C NMR (100 MHz, CDCl3) 6 169.0, 155.1 (q, Jccrs = 155.1 Hz),
151.6, 146.6, 141.2, 139.9, 134.9, 132.0, 130.9, 121.7, 116.2 (q, Jcrz = 270.2 Hz), 60.8, 52.0, 29.1, 28.9,
27.2,25.9,24.7,17.4,15.5,13.6, 12.3,9.9; IR (neat) 2959, 2928, 2868, 1591, 1562, 1464, 1412, 1211, 1167,
1130, 1059, 1022, 1003 cm'; HRMS (FAB) for C31HsoF3N>03SSn caled 707.2516 (MH™), found 707.2522.

MOM ZiC & B {R3# (—HRiEE)

T )UK (1.0 ¥ &) 27 2 FTHR L, KoCO; (2.0-2.1 &) BLNZnrAF L=2xF
LT —T7 L (MOMCI) (1.46 24 &) ZINx., 40°CT 1 B #R Uiz, SIS T, W2 5 R %
L. EtOAc(25mLXx2) Tt L, HAHEJE % brine THE L, NaySOs TR & W7, WA BIER
EL, BiEE VDTNV T L a~ N7 T 7 4 —THR LT,
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1-Bromo-2-(methoxymethoxy)benzene (1072).8” 2-Bromophenol 104a (5.00 g, 28.9 mmol), K>CO;3(7.99
g, 57.8 mmol), MOMCI (> 80%, 4.0 mL, 42.2 mmol), 7% k> (25 mL) % A\ T MOM %I % 5
PRED— BB o T, RIS TR, YV TZNV AT 87 a~ 75 7 ¢ — (hexane : EtOAc
=10:1) THEL., 1LEW 107a (6.37 g, > 99%) & 137=, MR,

1-Bromo-2-(methoxymethoxy)-3-methylbenzene (91). 6-Bromo-o-cresole 90 (5.22 g, 27.9 mmol),
K>CO;(7.71 g, 55.8 mmol), MOMCI (3.89 mL, 40.7 mmol), 7t F> (30mL) % T MOM #(Z
K DORED— BRI -T2, ROSK TR, YU BTNV T 57 v~ N7 57 ¢ — (hexane :
EtOAc=10:1) THER L. (LAY 91 (6.40 g, 99%) Z157-, AL, 'HNMR (400 MHz, CDCls)
0739 (dd, J=8.0, 1.6 Hz, 1H), 7.12 (dd, /= 7.4, 1.6 Hz, 1H), 6.90 (t, /= 8.0 Hz, 1H), 5.08 (s, 2H), 3.65
(s, 3H), 2.37 (s, 3H); *C NMR (100 MHz, CDCl;3) ¢ 153.1, 133.8, 131.0, 130.3, 125.3, 117.3, 99.5, 57.7,
17.3; IR (neat) 2954, 2934, 1458, 1159, 1072, 960 cm™; HRMS (EI) for CoH;;7°BrO; caled 229.9942 (M™),
found 229.9928, CoH;1¥'BrO> caled 231.9922 (M*), found 231.9902.

2-Bromo-1-(methoxymethoxy)-4-methylbenzene (107¢).%8 2-Bromo-p-cresol 104¢ (5.00 g, 26.7 mmol),
K>CO3(7.40 g, 53.5 mmol), MOMCI (> 80%, 3.7 mL, 39.0 mmol), 7 & k> (30mL) % T MOM
HICLDHRED —RBIFIE W~ Tee ISR TR, Y I BTNBT L0 b T T T (—
(hexane : EtOAc=10:1) THHE L, {LEW 107¢ (5.55 g, 90%) & F57=, MK,

1-Bromo-4-fluoro-2-(methoxymethoxy)benzene (107d).8’ 2-Bromo-5-fluorophenol 104d (5.00 g, 26.2
mmol), K>COs(7.24 g, 52.4 mmol), MOMCI (> 80%, 3.6 mL, 38.2 mmol), 7 & ~> (25mL) Z
T MOM I K D RED R o To, IS TR, Y VBTN DT hou~ 8T T 7 4
— (hexane : EtOAc=10:1) THE L. /L& 107d (6.07 g, 99%) % 157-, AR,

2-Bromo-4-fluoro-1-(methoxymethoxy)benzene (107¢).” 2-Bromo-4-fluorophenol 104e (5.00 g, 26.2
mmol), K>COs(7.24 g, 52.4 mmol), MOMCI (> 80%, 3.6 mL, 38.2 mmol), 7 & ~> (25mL) Z
T MOM HZ K D RED —fRRIFIEICHE o To, BUSHE TR, YU DTN T hoa~ T T 7 4
— (hexane : EtOAc=10:1) THR L. (LG 107¢ (6.02 g, 98%) Z137=, HEAJIR,

1-Bromo-3-methoxy-2-(methoxymethoxy)benzene (107f).3” 2-Bromo-6-methoxyphenol 104f (3.00 g,
14.8 mmol), K»CO;3 (4.09 g,29.6 mmol), MOMCI (> 80%, 2.1 mL, 21.6 mmol), 7 & k> (10mL) %
AT MOM JEIZ LD RED—EBEEICAE o T2, UK TR, YV ATV T8 7a~ NT5
7 4 — (hexane : EtOAc=10:1) TR L, {tEW 1071 (3.81 g, >99%) % 157=, MK,

2-Bromo-4-methoxy-1-(methoxymethoxy)benzene (107g).°! 2-Bromo-4-methoxyphenol 104g (1.00 g,
4.93 mmol), K>COs (1.35 g, 9.80 mmol), MOMCI (> 80%, 0.68 mL, 7.15 mmol), 7 & k> (10 mL)
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% FV T MOM 12 K D RO — R BRIEIEICIE o T2, BUSKE TR, YV BNV T A a~ T
7 7 4 — (hexane : EtOAc=30:1) T L, {LEW 107g (1.13 g, 92%) =G/, AR,

2-Bromo-1-(methoxymethoxy)-4-nitrobenzene (107h).8? 2-Bromo-4-nitrophenol 104h (3.73 g, 17.1
mmol), K>COs(4.73 g, 34.2 mmol), MOMCI (> 80%, 2.4 mL, 25.0 mmol), 7 & K> (10mL) %z
T MOM 22 L D IR DO RARIHEICHE > 7o BUCKE TR, Y VBTN T Lom~ hT T 7 4
— (hexane : EtOAc=10:1) THHE L. {LEW 107h (4.35 g, 97%) Z157-, HAREIRK,

Methyl 3-bromo-4-(methoxymethoxy)benzoate (107i).* Methyl 3-bromo-4-hydroxybenzoate 104i (5.00
g, 21.6 mmol), K,COs (5.98 g, 43.3 mmol), MOMCI (> 80%, 3.0 mL, 31.6 mmol), 7 & > (35mL)
% FIV T MOM JEIC K D PR O—MHEEIRIC I o T2 BUBK TR, YU BTN AT L a< NI
7 7 4 — (hexane : EtOAc=10:1) THE L, (L&Y 107i (5.81 g, 98%) Z1%7-, HEAREIK,

3-Bromo-4-(methoxymethoxy)benzaldehyde (107j).°* 3-Bromo-4-hydroxybenzaldehyde 104j (5.00 g,
24.9 mmol), K>COs (6.88 g,49.7 mmol), MOMCI (> 80%, 3.5 mL,36.3 mmol), 7 & h> (35mL) %
AT MOM I L 2 R D — AT o T2, BUSK TH, VATV T L7~ T
7 4 — (hexane : EtOAc=10:1) THR L. L&Y 107j (5.94 g, 97%) Z157-, HEAREIK,

2-Bromo-1-(methoxymethoxy)-4-(trifluoromethyl)benzene (107k).%S 2-Bromo-4-(trifluoromethyl)-
phenol 104k (1.00 g, 4.15 mmol), K>COs; (1.15 g, 8.30 mmol), MOMCI (> 80%, 0.58 mL, 6.08 mmol),
7 b (10 mL) ZH\WT MOM R K D RFED R fFEICHE - To, IS TR, U7
NAT Y a~ 7T 74— (hexane: EtOAc=10:1) THR L., (LA 107 (1.13 g, 95%) %15
oo IR,

1-(Methoxymethoxy)-2-(methylsulfanyl)-4-nitrobenzene (108h). 7 = / —/L{K 116 (0.290 g, 1.57
mmol), K>COs(0.433 g, 3.13 mmol), MOMCI (0.217 mL, 2.29 mmol) . 7 & F > (5.0 mL) ZHW\T
MOM ZE(Z X D RED —RBIEEICHE > T, BUSKE TR, Y VBTN ATHIm~ N T T 7 4—
(hexane : EtOAc=8:1) THEI L. LAY 108h (0.344 g, 96%) % 157-, WIEAE A, mp 79-81 °C;
"H NMR (400 MHz, CDCl3) 6 8.00 (dd, J = 8.8, 2.8 Hz, 1H), 7.98 (d, J = 2.8 Hz, 1H), 7.14 (d, J = 8.8 Hz,
1H), 5.34 (s, 2H), 3.52 (s, 3H), 2.51 (s, 3H); '3C NMR (100 MHz, CDCls) ¢ 158.0, 142.7, 130.8, 121.5,
120.0, 112.5,94.7, 56.6, 14.2; IR (KBr) 3113, 3092, 2990, 2947, 2920, 2859, 2830, 1574, 1510, 1495, 1476,
1443, 1342, 1329, 1302, 1267, 1244, 1204, 1165, 1142, 1128, 1086, 1063, 961 cm™'; HRMS (EI) for
CoH11NOsS caled 229.0409 (M™), found 229.0410; Anal. Calcd for CoH11NO4S: C, 47.15; H, 4.84; N, 6.11.
found C, 47.44; H, 4.91; N, 5.95.

ANT 4 ROBA (—fE#EIEE Method A)
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TR ITAZEAT Y (1.0 ¥&E) EANT VI T ATER L%, dry EeO 2L, -
78 °C FCtBuLi 22 % &) #p->< W L F L, -78 °C T 1 KR # L7z, R\ T, SRR
WAL T 4 R (17T%8) 2d-< 0tz |IRT1REBEE L7, [ T#. ErO (25mL
X2) THH L, AHESE % brine THEVF L, NaxSO4 TR S W7z, WA IEH E L, Rikax b 7
Lra~ NTT7 4 —FIEERBRIC Lo THERL7,

2-(Methoxymethoxy)-1-methyl-3-(methylsulfanyl)benzene (92). =1t 7 U —/L 91 (8.00 g, 33.5 mmol),
t-BuLi 1.56 M > % UIRIE (47.2 mL, 73.6 mmol), ¥ AF /LT A/LT 4 K (5.06 mL, 56.9 mmol),
dry E,O (60 mL) & HW TR T ¢ ROBEAD—fHERIEIE Method A 2> 7o, RUSHKE TH, U
HTFNTT T a~< N7 57 ¢ — (hexane only — 1% EtOAc) THERL L., 1L&# 92 (6.78 g, >
99%) Z157-, AL, 'H NMR (400 MHz, CDCl3) § 7.05-6.96 (m, 3H), 5.05 (s, 2H), 3.65 (s, 3H),
2.42 (s, 3H), 2.32 (s, 3H); 3C NMR (100 MHz, CDCl3) 6 152.7, 132.4, 131.6, 127.8, 124.8, 123.7, 98.9,
57.6,16.8, 14.8; IR (neat) 2954, 2923, 1458, 1396, 1158, 1072, 964 cm'; HRMS (EI) for C1oH;405S caled
198.0715 (M*), found 198.0717.

1-(Ethylsulfanyl)-2-(methoxymethoxy)-3-methylbenzene (93). Z{t.7 U —/L 91 (6.00 g, 26.0 mmol),
t-BuLi 1.53 M~ % &K (35.7 mL, 57.1 mmol), =T /LT AT 4 K (5.40 mL, 44.1 mmol).
dry EO 30mL) % AWV TANLT ¢ ROBEADO—HEAEL Method A IZE -T2, UG T %, vV
HFNHT A7 va~< 7T 74— (hexaneonly — 1%EtOAc) THE L. LAWY 93 (5.36g,97%)
157, AR, 'TH NMR (400 MHz, CDCl3) 6 7.12-7.08 (m, 1H), 7.01-6.97 (m, 2H), 5.07 (s, 2H),
3.65 (s, 3H), 2.91 (q, J = 7.2 Hz, 2H), 2.32 (s, 3H), 1.32 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCl5)
0 153.6, 131.8, 130.5, 128.3, 126.1, 124.5, 98.9, 57.4, 26.0, 16.8, 13.9; IR (neat) 2969, 2929, 1457, 1158,
1072, 967 cm’'; HRMS (EI) for C11H;60:S caled 212.0871 (M), found 212.0858.

2-(Methoxymethoxy)-1-methyl-3-(propan-2-ylsulfanyl)benzene (94).%21t7 U — v 91 (3.50 g, 15.1
mmol), -BuLi 1.53 M X2 % gk (19.0mL, 30.3 mmol), ¥4 Y 7B E/L T AL T ¢ R (4.10mL,
25.7 mmol), dry EtO (25mL) ZHW\WTA/L T ¢ ROEAD—fEE/ELE Method A IZHE- 72, ik
BTH, YV BTNV DT A7 a~ N7 T 74— (hexaneonly — 1%EtOAc) THRI L, L&Y 94
(3.64 g, > 99%) & f57-, AL, 'H NMR (400 MHz, CDCl3) 6 7.19 (dd, J = 7.8, 1.2 Hz, 1H), 7.04
(dd, J=7.3, 1.2 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H), 5.09 (s, 2H), 3.64 (s, 3H), 3.46 (sep, J = 6.4, 1H), 2.33
(s, 3H), 1.29 (d, J = 6.8, 6H); 3C NMR (100 MHz, CDCls) 6 155.0, 132.2, 129.5, 129.4, 124.4,99.2, 57.5,
57.5,36.5, 23.0, 17.0; IR (neat) 2963, 2926, 1454, 1157, 1072, 966 cm™'; HRMS (EI) for C12H;505S calcd
226.1028 (M*), found 226.1031.

1-(Methoxymethoxy)-4-methyl-2-(methylsulfanyl)benzene (108c). =1t 7 U — L 107¢ (1.00 g, 4.33
mmol), #-BuLi 1.53 M =% U EEE (6.2 mL, 9.52 mmol), ¥ A F /NI A7 ¢ K (1.17 mL, 7.36
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mmol), dry EO (10mL) ZHWTALT 4 ROBEAD—EIEE Method A IZTE > 72, FUGKET
., YUATNIITZ A a~ 87T 7 4 — (hexane only — 1% EtOAc) THEHRLL . /LA 108c
(0.853 g, 99%) %1%/, MEEIHIK, 'HNMR (400 MHz, CDCl3) 6 6.96 (d, J= 8.0 Hz, 1H), 6.95 (d, J=
2.0 Hz, 1H), 6.89 (dd, J = 8.0, 2.0 Hz, 1H), 5.19 (s, 2H), 3.50 (s, 3H), 2.41 (s, 3H), 2.29 (s, 3H); 3C NMR
(100 MHz, CDCls) § 151.7, 131.9, 127.7, 126.5, 126.1, 114.4, 95.0, 56.1, 20.7, 14.6; IR (neat) 2953, 2920,
2824, 1487, 1439, 1233, 1198, 1155, 1142, 1086, 1065, 995 cm’!; HRMS (EI) for C1oH140,S caled 198.0715
(M*), found 198.0709.

4-Fluoro-2-(methoxymethoxy)-1-(methylsulfanyl)benzene (108d). &{t7 UV —/L 107d (1.00 g, 4.25
mmol), #-BuLi 1.53 M X2 % ¥ (6.1 mL, 9.36 mmol), ¥ A F /LT A7 ¢ K (0.64 mL, 7.23
mmol), dry E;O (10mL) ZHW\WTA LT 4 FOBEAD—fx#fFiE Method A IZHE- T2, SUSHKE T
%, YUBTFNVHT L~ 87T 7 4— (hexane only — 1% EtOAc) THR L, (L& 108d
(0.834 g, 97%) % 1%7-, AR, 'H NMR (400 MHz, CDCls) § 7.13 (dd, J = 8.4, 6.4 Hz, 1H), 6.88
(dd, J=10.4,2.8 Hz, 1H), 6.71 (dt, J = 8.4, 2.8 Hz, 1H), 5.23 (s, 2H), 3.50 (s, 3H), 2.40 (s, 3H); '*C NMR
(100 MHz, CDCl3) § 161.5 (d, J = 243.6 Hz), 155.1 (d, J= 9.9 Hz), 127.9 (d, J=9.1 Hz), 122.4 (d, J=3.0
Hz), 108.7 (d,J=22.0 Hz), 102.6 (d, J=25.8 Hz), 94.7, 56.1, 15.3; IR (neat) 2957, 2920, 2830, 1593, 1481,
1441, 1425, 1389, 1273, 1244, 1153, 1121, 1088, 1061, 999 cm'; HRMS (EI) for CoH;1FO,S calcd
202.0464 (M*), found 202.0461.

4-Fluoro-1-(methoxymethoxy)-2-(methylsulfanyl)benzene (108e). it 7 U —/L 107e (1.00 g, 4.25
mmol), #-BuLi 1.53 M X % ¥ (6.1 mL, 9.36 mmol), ¥ A F /LT A7 ¢ K (0.64 mL, 7.23
mmol), dry E,O (10mL) ZHW\WTAILT 4 ROBEAD—#AELE Method A IZTE -T2, SUSHET
e, VUGN T A a~ 87T 7 4 — (hexane only — 1% EtOAc) THERLL . LA 108e
(0.860 g, 100%) % 157-, IR, "HNMR (400 MHz, CDCls) 6 7.00 (dd, J = 8.8, 4.8 Hz, 1H), 6.82
(dd, J= 8.8, 2.8 Hz, 1H), 6.75 (dt, J = 8.4, 2.8 Hz, 1H), 5.17 (s, 2H), 3.50 (s, 3H), 2.40 (s, 3H); 13C NMR
(100 MHz, CDCls) 6 158.4 (d, J = 239.8 Hz), 149.5 (d, J= 2.3 Hz), 130.8 (d, J= 7.6 Hz), 115.4 (d, J= 8.3
Hz), 111.9 (d,J=25.8 Hz), 111.0 (d, J=22.8 Hz), 95.4, 56.1, 14.1; IR (neat) 2955, 2922, 2905, 2826, 1601,
1587, 1483, 1439, 1396, 1263, 1238, 1186, 1153, 1128, 1082, 1059, 995 cm™'; HRMS (EI) for CoH;1FO,S
caled 202.0464 (M™), found 202.0467.

1-Methoxy-2-(methoxymethoxy)-3-(methylsulfanyl)benzene (108f). ={t7 U —/L 107f (1.00 g, 4.05
mmol), #-BuLi 1.64 M > ¥ V¥R (5.43 mL, 8.90 mmol), ¥ A F /LY A7 ¢ K (0.61 mL, 6.89
mmol), dry E,O (10mL) ZHW\WTA LT 4 ROBEAD—f#AFIL Method A IZE-> T2, SUSHET
%, YUVATNAT AT a~ 8757 ¢ — (hexane only — hexane : EtOAc =25 : 1) THH L,

L&Y 1081 (0.574 g, 66%) % 137=, MR, 'H NMR (400 MHz, CDCls) 6 7.05 (t, J = 8.0 Hz, 1H),
6.77 (dd, J = 8.0, 1.2 Hz, 1H), 6.74 (dd, J = 8.0, 1.2 Hz, 1H), 5.17 (s, 2H), 3.04 (s, 3H), 3.66 (s, 3H), 2.42
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(s, 3H); *C NMR (100 MHz, CDCls) 6 152.2, 142.3, 133.6, 124.6, 117.6, 109.3, 98.3, 57.8, 55.9, 14.8; IR
(neat) 2994, 2959, 2920, 2835, 1584, 1468, 1437, 1398, 1292, 1265, 1157, 1074, 959 cm™'; HRMS (EI) for
Ci0H1403S calcd 214.0664 (M), found 214.0663.

4-Methoxy-1-(methoxymethoxy)-2-(methylsulfanyl)benzene (108g). &E4t7 U —/1 107g (1.00 g, 4.05
mmol), #-BuLi 1.64 M > % U ¥EHE (5.43 mL, 8.90 mmol), ¥ A F /LY A7 ¢ K (0.61 mL, 6.89
mmol), dry E,O (10mL) % fAWVTA/NL T ¢ KOEAD—f%HAEE Method A IZHE~ 72, SUSHET
e, YV AT NAIT AT a~ 87T 7 ¢— (hexane only — hexane : EtOAc =50 : 1) TR L,
b9 108g (0.856 g, 99%) % 157, HEHEIR, "HNMR (400 MHz, CDCl3) 6 7.00 (d, J= 8.8 Hz, 1H),
6.71 (d,J=3.2 Hz, 1H), 6.60 (dd, J = 8.8, 3.2 Hz, 1H), 5.15 (s, 2H), 3.77 (s, 3H), 3.52 (s, 3H), 2.41 (s, 3H);
13C NMR (100 MHz, CDCls) § 155.2, 147.9, 129.9, 115.9, 112.2, 109.3, 95.7, 56.1, 55.6, 14.4; IR (neat)
2994, 2953, 2938, 2920, 2905, 2832, 1585, 1487, 1437, 1273, 1221, 1196, 1155, 1140, 1082, 1059, 1043,
995 cm!; HRMS (EI) for C1oH1405S caled 214.0664 (M*), found 214.0661.

1-(Methoxymethoxy)-2-(methylsulfanyl)-4-(trifluoromethyl)benzene (108k). = {t.7 U — /L 107k
(0.500 g, 1.75 mmol), #BuLi 1.64 M X ¥ iR (2.4 mL, 3.86 mmol), Y AF /LT AT 4 R
(0.27 mL, 2.98 mmol), dry EtO (10 mL) % fAWTA/L 7 ¢ ROEAD—ff#{EE Method A 125
Stee FUSHKTH], YUBFNDT T~ k7T 7 4 — (hexaneonly — hexane : EtOAc=100:
1) THE L, (LAY 108k (0.430 g,97%) %157, HAJHER, "HNMR (400 MHz, CDCl3) 6 7.37-7.34
(m, 2H), 7.14 (d, J = 8.4 Hz, 1H), 5.29 (s, 2H), 3.51 (s, 3H), 2.46 (s, 3H); 3C NMR (100 MHz, CDCl3) ¢
155.8, 129.5, 124.6 (q, J = 32.6 Hz), 124.2 (q, J = 270.2 Hz), 122.8 (q, J = 3.8 Hz), 122.1 (g, J = 3.8 Hz),
113.2,94.6, 56.4, 14.2; IR (neat) 2959, 2924, 2830, 1601, 1495, 1441, 1400, 1329, 1271, 1159, 1142, 1119,
1084, 1069, 986 cm'; HRMS (EI) for C1oH11F30,S calde 252.0432 (M*), found 252.0424.

1-(Ethylsulfanyl)-2-(methoxymethoxy)benzene (113a). &{t7 U —/L 107a (1.00 g, 4.60 mmol), ¢-
BuLi 1.53 M X% U ¥EHR (6.6 mL, 10.1 mmol), ¥ =F /LY Z/L7 4 K (0.96 mL, 7.84 mmol), dry
Et,O (10 mL) Z MW TALT ¢ FOBEAD—f#{EE Method A IZ7E- T2, BUSKE TR, U H
FNTT T a~ k7T 7 4 — (hexaneonly — 1% EtOAc) TR L. {LA&% 113a(0.900 g, 99%)
Z 57, WK, THNMR (400 MHz, CDCls) 6 7.24 (dd, J=17.6, 1.6 Hz, 1H), 7.13 (dt, J=17.6, 1.6Hz,
1H), 7.08 (dd, J= 7.6, 1.6 Hz, 1H), 6.97 (ddd, J= 7.6, 1.6, 0.8 Hz, 1H), 5.24 (s, 2H), 3.50 (s, 3H), 2.92 (q,
J=17.6 Hz, 2H), 1.32 (t, J= 7.6 Hz, 3H); 3C NMR (100 MHz, CDCl3) § 154.6, 128.4, 126.4, 126.1, 122.2,
114.5,94.7, 56.1,25.7, 13.9; IR (neat) 2963, 2928, 2826, 1580, 1474,1439, 1261, 1231, 1198, 1155, 1132,
1086, 1067, 1043, 993 cm'; HRMS (EI) for C1oH140:S caled 198.0715 (M), found 198.0718.

2-(Ethylsulfanyl)-1-(methoxymethoxy)-4-methylbenzene (113¢). E4t7 U — L 107¢ (1.00 g, 4.33
mmol), #-BuLi 1.64 M =% ¥R (5.8 mL, 9.52 mmol), ¥'=F /LT A7 1 K (0.90 mL, 7.36
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mmol), dry E,O (10mL) % fAWTA/NL T ¢ KOEAD—f%HAEE Method A IRt~ 72, SO T
%, YUBF NI T NI a~ 7T 7 4 — (hexane only — 1% EtOAc) THHEI L. (L&Y 113c
(0911 g,99%) ZFF7=, MR, HNMR (400 MHz, CDCl3) 6 7.05 (d, J= 2.0 Hz, 1H), 6.98 (d, J=
8.4 Hz, 1H), 6.92 (dd, J = 8.4,2.0 Hz, 1H), 5.20 (s, 2H), 3.50 (s, 3H), 2.91 (q, /= 7.2 Hz, 2H), 2.28 (s, 3H),
1.32 (t,J="7.2 Hz, 3H); 3C NMR (100 MHz, CDCl3) 6 152.6, 131.7, 129.2, 127.0, 125.7, 114.7, 94.9, 56.0,
25.9,20.6, 13.9; IR (neat) 2963, 2926, 2824, 1738, 1487, 1233, 1198, 1157, 1142, 1086, 1065, 999 cm’';
HRMS (EI) for C11H;60,S calcd 212.0871 (M*), found 212.0867.

1-(Ethylsulfanyl)-4-fluoro-2-(methoxymethoxy)benzene (113d). &4t 7 U —/L 107d (1.00 g, 4.25
mmol), #-BuLi 1.53 M X2 % ¥ (6.1 mL, 9.36 mmol), ¥=F /LT A7 ¢ K (0.88 mL, 7.23
mmol), dry E;O (10mL) ZHW\WTA LT 4 FOBEAD—fx#fFiE Method A IZHE- T2, SUSHKE T
%, YUBTNVHT L~ 87T 7 4 — (hexane only — 1% EtOAc) TR L, (L& 113d
(0.902 g, 98%) % f%7-, AR, H NMR (400 MHz, CDCl3) § 7.26 (dd, J = 8.4, 6.4 Hz, 1H), 6.90
(dd, J=10.8,2.4 Hz, 1H), 6.69 (dt, J= 8.4, 2.4 Hz, 1H), 5.23 (s, 2H), 3.50 (s, 3H), 2.87 (q, J = 7.6 Hz, 2H),
1.27 (t,J="7.6 Hz, 3H); 3C NMR (100 MHz, CDCl3) § 162.2 (d, J = 244.3 Hz), 156.4 (d, J=9.8 Hz), 131.6
(d, J=9.1 Hz), 120.1 (d, J= 3.8 Hz), 108.6 (d, J = 22.0 Hz), 102.9 (d, J = 25.8 Hz), 94.7, 56.1, 26.8, 14.0;
IR (neat) 2963, 2928, 2870, 2830, 1593, 1481, 1425, 1389, 1271, 1153, 1121, 1088, 1061, 999 cm’!; HRMS
(EI) for C1oH13FO5S caled 216.0620 (M*), found 216.0624.

2-(Ethylsulfanyl)-4-fluoro-1-(methoxymethoxy)benzene (113e). 21t 7 U — /L 107e (1.00 g, 4.25
mmol), #-BuLi 1.53 M X% ¥ (6.1 mL, 9.36 mmol), Y= F /LT A7 ¢ K (0.88 mL, 7.23
mmol), dry E,O (10mL) ZHW\WTAILT 4 ROBEAD—#AELE Method A IZTE -T2, SUSHET
%, YIUBFNAT KT v~ NI T 7 4— (hexane only — 1% EtOAc) THHEI L. {L&® 113e
(0.949 g, >99%) % 4537=, AR, "HNMR (400 MHz, CDCl3) 6 7.02 (dd, J=9.2, 4.8 Hz, 1H), 6.91
(dd, J=9.2, 3.2 Hz, 1H), 6.77 (ddd, J=9.2, 8.4, 3.2 Hz), 5.17 (s, 2H), 3.50 (s, 3H), 2.90 (q, J = 7.6 Hz,
2H), 1.35 (t,J = 7.6 Hz, 3H); 3C NMR (100 MHz, CDCl3) ¢ 158.0 (d, J = 239.8 Hz), 150.2 (d, /= 3.0 Hz),
129.1 (d, J= 7.6 Hz), 115.7 (d, J = 8.4 Hz), 113.7 (d, J = 25.8 Hz), 111.7 (d, J = 22.7 Hz), 95.3, 56.1, 25.3,
13.5; IR (neat) 2967, 2930, 2903, 2874, 2826, 1601, 1587, 1481, 1396, 1260, 1240, 1188, 1153, 1082, 1059,
995 cm'; HRMS (EI) for CoH;3FO,S caled 216.0620 (M*), found 216.0622.

1-(Ethylsulfanyl)-3-methoxy-2-(methoxymethoxy)benzene (113f). 2t 7 U —/L 107f (1.00 g, 4.05
mmol), #-BuLi 1.64 M~ % &R (5.43 mL, 8.90 mmol), ¥TF /LT A/LT 4 K (0.84 mL, 6.89
mmol), dry E,O (10mL) ZHW\WTA LT 4 ROBEAD—f#AFIL Method A IZE-> T2, SUSHET
%, YUVABTNAIT AT a~ 8757 ¢— (hexane only — hexane : EtOAc =50 : 1) THIR L,

{EEW 113£(0.721 g, 78%) %157, Mk, "H NMR (400 MHz, CDCl3) § 7.01 (t,J = 8.0 Hz, 1H),
6.84 (dd, J = 8.0, 1.6 Hz, 1H), 6.74 (dd, J = 6.4, 1.6 Hz, 1H), 5.16 (s, 2H), 3.82 (s, 3H), 3.66 (s, 3H), 2.91
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(q, J = 7.2 Hz, 2H), 1.31 (t, J = 7.2 Hz, 3H); '*C NMR (100 MHz, CDCls) § 152.4, 143.0, 131.8, 124.3,
119.8, 109.7, 98.2, 57.7, 5.7, 25.9, 13.9; IR (neat) 2999, 2965, 2930, 2837, 1582, 1466, 1437, 1398, 1294,
1265, 1157, 1074, 1047, 961 cor’'; HRMS (EI) for C11H603S caled 228.0820 (M*), found 228.0825.

2-(Ethylsulfanyl)-4-methoxy-1-(methoxymethoxy)benzene (113g). =1t.7 U —/L 107g (1.00 g, 4.05
mmol), #-BuLi 1.64 M~ & RIE (5.43 mL, 8.90 mmol), YTF /LY Z/LT 4 K (0.84 mL, 6.89
mmol), dry E,O (10mL) % fAWVTA/NL T ¢ KOEAD—f%HAEE Method A IZHE~ 72, SUSHET
e, YV AT NAIT AT a~ 87T 7 ¢— (hexane only — hexane : EtOAc =50 : 1) TR L,
{bE% 113 (0.852 g, 92%) % 457=, MK, 'HNMR (400 MHz, CDCls) 6 7.01 (d, J= 8.8 Hz, 1H),
6.80 (d, J=3.2 Hz, 1H), 6.63 (dd, J= 8.8, 3.2 Hz, 1H), 5.15 (s, 2H), 3.75 (s, 3H), 3.51 (s, 3H), 2.91 (q, J =
7.2 Hz, 2H), 1.33 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCls) d 154.8, 148.6, 128.0, 116.2, 114.1,
110.2, 95.6, 56.0, 55.4, 25.6, 13.7; IR (neat) 2959, 2930, 2903, 2872, 2832, 1595, 1485, 1464, 1398, 1263,
1219, 1196, 1155, 1140, 1082, 1058, 1042, 997 cm’'; HRMS (EI) for C11H;505S caled 228.0820 (M*), found
228.0814.

1-(Methoxymethoxy)-2-(propan-2-ylsulfanyl)benzene (114a). 2/t7 U —/1 107a (1.00 g, 4.60 mmol),
t-BuLi 1.53 M~ % UG (6.6 mL, 10.1 mmol), ¥4 Y 7o /LY A7 4 K (1.25 mL, 7.84

mmol), dry E,O (10mL) ZHW\WTA LT 4 ROBEAD—H#AELLE Method A IZTE -T2, SUSHET

e, VUGN T A a~ 87T 7 4 — (hexane only — 1% EtOAc) THERLL . LAY 114a

(0.859 g, 86%) & 137=, IR, "HNMR (400 MHz, CDCls) 6 7.34 (dd, J= 8.0, 1.6 Hz, 1H), 7.7 (dt,

J=8.,1.6),7.11 (dd, J = 8.0, 1.6 Hz, 1H), 6.96 (dt, J = 8.0, 1.6 Hz, 1H), 5.24 (s, 2H), 3.50 (s, 3H), 3.49

(sep, J = 6.4 Hz, 1H), 1.30 (d, J = 6.4 Hz, 6H); 3C NMR (100 MHz, CDCls) § 155.8, 131.9, 127.6, 124.9,

122.1,114.7,94.7, 56.1, 36.0, 22.9; IR (neat) 2961, 2926, 2864, 1582, 1474, 1439, 1242, 1229, 1198, 1153,

1130, 1084, 1065, 1042, 995 cm!; HRMS (EI) for C11H;605S caled 212.0871 (M*), found 212.0867.

1-(Methoxymethoxy)-4-methyl-2-(propan-2-ylsulfanyl)benzene (114¢). =1t7 U —/L 107¢ (1.00 g,
4.33 mmol), #-BuLil.64 M X% UK (5.8 mL,9.52mmol), ¥ V7 a /N ANLT 4 K (117
mL, 7.36 mmol), dry Et;O (10 mL) & VT AL 7 ¢ FDEAD—fAR/E Method A IZHE - 72,
IS T#H, VDAV T L0~ 757 4 — (hexaneonly — 1%EtOAc) THRLL ., 1A
¥ 114¢ (0.901 g, 92%) %157, L, "HNMR (400 MHz, CDCl3) 6 7.16 (d, J= 2.0 Hz, 1H), 7.00
(d, J= 8.4 Hz, 1H), 6.96 (dd, J = 8.4, 2.0 Hz, 1H), 5.20 (s, 2H), 3.49 (s, 3H), 3.48 (sep, J = 6.8 Hz, 1H),
2.27 (s, 3H), 1.29 (d, J = 6.8 Hz, 6H); *C NMR (100 MHz, CDCls) 6 153.9, 132.7, 131.5, 128.2, 124.5,
114.9,94.9, 56.0, 36.1, 23.0, 20.4; IR (neat) 2961, 2924, 2864, 2824, 1487, 1233, 1198, 1157, 1144, 1084,
1065, 1001 cnr!; HRMS (EI) for C12H;505S caled 226.1028 (M*), found 226.1026.

4-Fluoro-2-(methoxymethoxy)-1-(propan-2-ylsulfanyl)benzene (114d). 21t 7 Y —/L 107d (1.00 g,
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4.25mmol), #-BuLil.53M X% UK (6.1 mL,9.36 mmol), ¥ A Y7 a N A/NT 4 K (115
mL, 7.23 mmol), dry Et,O (10 mL) Z AW TA/L T ¢ KOEAD—fR#EELL Method A IZHE - 72,
et T, VBTN T 57 a~x 8757 4 — (hexaneonly — 1%EtOAc) TR L, k&
¥ 114d (0.5620 g, 57%) % 457=, MR, "H NMR (400 MHz, CDCl3) §7.36 (dd, J = 8.4, 6.4 Hz,
1H), 6.91 (dd, J=10.8, 2.8 Hz, 1H), 6.68 (ddd, J = 8.4, 8.0, 2.8 Hz, 1H), 5.24 (s, 2H), 3.50 (3H), 3.40 (sep,
6.4 Hz, 1H), 1.25 (d, J = 6.4 Hz, 6H); '*C NMR (100 MHz, CDCl3)  162.9 (d, J = 245.1), 157.8 (d, J =
10.7), 135.1 (d, J=9.8 Hz), 119.1 (d, J= 3.8 Hz), 108.6 (d, J=21.3 Hz), 103.0 (d, /= 25.8 Hz), 94.8, 56.2,
37.0,22.9; IR (neat) 2961, 2926, 2866, 2830, 1585, 1479, 1425, 1387, 1273, 1246, 1153, 1117, 1088, 1061,
1001 cm™'; HRMS (EI) for C11H;sFO,S caled 230.0777 (M*), found 230.0775.

4-Fluoro-1-(methoxymethoxy)-2-(propan-2-ylsulfanyl)benzene (114e). &1t 7 U — 1 107e (1.00 g,
4.25mmol), #-BuLil.53M X % ¥EHE (6.1 mL,9.36 mmol), ¥+ Y 7R ENLT AT ¢ K (1.15
mL, 7.23 mmol), dry Et,O (10 mL) Z MW TA/L T ¢ KOEAD—fREELL Method A IZHE - 72,
SOSHET ), YU TN T L7 a~ 87T 7 4— (hexaneonly — 1%EtOAc) THR L, L&
) 114 (0.933 g, 95%) % 457=, AR, "HNMR (400 MHz, CDCl3) 6 7.05 (dd, J=9.2, 5.2 Hz, 1H),
7.01 (dd, J=9.2, 3.2 Hz, 1H), 6.82 (ddd, J= 9.2, 8.0, 3.2 Hz, 1H), 5.18 (d, 2H), 3.50 (s, 3H), 3.47 (sep, J
= 6.8 Hz, 1H), 1.33 (d, J = 6.8 Hz, 6H); *C NMR (100 MHz, CDCls) 6 157.8 (d, J = 240.5 Hz), 151.4 (d,
J=3.1Hz), 127.8 (d, J=8.4 Hz), 116.6 (d, J=24.3 Hz), 116.0 (d, /= 8.3 Hz), 112.9 (d, J=22.8 Hz), 95.4,
56.1, 35.7, 22.8; IR (neat) 2963, 2928, 2907, 2866, 2826, 1601, 1589, 1481, 1395, 1261, 1244, 1186, 1153,
1082, 1059, 997 cm™'; HRMS (EI) for C1;H;5FO,S caled 230.0777 (M*), found 230.0776.

1-Methoxy-2-(methoxymethoxy)-3-(propan-2-ylsulfanyl)benzene (114f). E{t7 U —/1 107f (1.00 g,
4.05 mmol), #-BuLi 1.64 M <> & ¥ (5.43 mL, 8.90 mmol), ¥+ Y 7B ELY AT 4 K (1.04
mL, 6.89 mmol), dry Et;O (10 mL) % W\ T AL 7 ¢ RO A D —f/EHE Method A 12t~ 77,
SRt T#%, VBNV T K7 v~ 7T 7 4— (hexane only — hexane : EtOAc=25:1) T
L LA 1141(0.742 g, 76%) Z 157, ALK, 'HNMR (400 MHz, CDCl3) § 7.01 (t, J = 8.0
Hz, 1H), 6.95 (dd, J = 8.0, 1.6 Hz, 1H), 6.79 (dd, J = 8.0, 1.6 Hz, 1H), 5.16 (s, 2H), 3.83 (s, 3H), 3.66 (s,
3H), 3.50 (sep, J = 6.4 Hz, 1H), 1.30 (d, J = 6.4 Hz, 6H); 3C NMR (100 MHz, CDCl3) 6 152.8, 144.5,
130.8, 124.3,123.2, 110.6, 98.4, 57.8, 55.8, 36.4, 23.0; IR (neat) 2961, 2926, 2864, 2835, 1574, 1466, 1452,
1435, 1396, 1292, 1261, 1227, 1204, 1157, 1072, 1047, 961 cnr!; HRMS (EI) for C12H;505S caled 242.0983
(M™), found 242.0977.

4-Methoxy-1-(methoxymethoxy)-2-(propan-2-ylsulfanyl)benzene (114g). 5Z1t7 Y —/L 107g (1.00 g,
4.05 mmol), #-BuLi 1.64 M > ¥ ¥R (543 mL, 8.90 mmol), ¥ YV 7 /LT A /LT 4 K (1.04
mL, 6.89 mmol), dry Et;O (10 mL) & VT AL 7 ¢ FDEAD—fAR/E: Method A IZHE - 72,
FOSHE T, VBTNV T7 57 v~ 7T 74— (hexane only — hexane : EtOAc=25:1) T
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L (LAY 114g(0.917 g,94%) %1572, AR, "HNMR (400 MHz, CDCl3) 6 7.04 (d,J= 8.8
Hz, 1H), 6.90 (d, J = 3.2 Hz, 1H), 6.69 (dd, J = 8.8, 3.2 Hz, 1H), 5.16 (s, 2H), 3.76 (s, 3H), 3.51 (s, 3H),
3.49 (sep, J= 6.8 Hz, 1H), 1.31 (d, J = 6.8 Hz, 6H); *C NMR (100 MHz, CDCl3) § 154.6, 149.8, 126.7,
117.1,116.5, 111.8,95.6, 56.1, 55.6, 36.0, 22.9; IR (neat) 2959, 2928, 2905, 2864, 2832, 1595, 1582, 1485,
1466, 1439, 1398, 1273, 1244, 1221, 1196, 1155, 1142, 1082, 1059, 1040, 999 cm'; HRMS (EI) for
C12H130sS caled 242.0977 (M*), found 242.0972.

ANT 4 ROEA (—E{ELE Method B-1)

T T T AT -BuONa (1.25 24 &) 2 AN T Ar Bz 3 BTV, BET AL > ThHA LZ*
LU EMRTE, KB FTETFNAANDTZ Y (125 498) 2 FL TN, RET 1M
RS, 87U —b (1.0 ¥5), ¥ FAR (0012 4 &), Pdy(dba); (0.01 4 &) i/
RTRRT T AN, PR LTEF U LU RN AT, SR T 20 e Lz, 5078 eaRiK
EF RN TLATAT— MNARIZV Y U ES L TTINA, INEGERR T 1.52 R S g7, 556
Nict vy DBk s SR E THA L%, U B E W T A (hexaneonly — hexane:
EtOAc=10:1) %47\, AIROBEEEZBITEREEL, GoniEEEZ v V5NV h T rra~ vT
T4 — X o TR -,

1-(tert-Butylsulfanyl)-2-(methoxymethoxy)benzene (115a). 54t7 U —/L 107a (0.500 g, 2.30 mmol),
-BuONa (0.277 g, 2.88 mmol), -7 F /L A /L5 74> (033 mL, 2.88 mmol), FH > h7EZ (0.016
g,0.0276 mmol), Pda(dba); (0.021 g, 0.0230 mmol), B L7zF L (8.0mL) ZHWTA/NLT ¢
ROBAD—HEAEE Method B-1 (218, IBEGEIK A 1.5 Reffiise Lz, mEZ SV BTNV
FLhr7vu~< 2777 ¢— (hexane : EtOAc=100:1) THR L, LA 115a (0.519 g, > 99%) %715
72o LR, 'HNMR (400 MHz, CDCl3) 6 7.50 (dd, J= 8.0, 1.6 Hz, 1H), 7.30 (dt,J=28.0, 1.6 Hz, 1H),
7.19 (dd, J = 8.0, 1.6 Hz, 1H), 6.95 (dt, J = 8.0, 1.6 Hz, 1H), 5.21 (s, 2H), 3.48 (s, 3H), 1.29 (s, 9H); 3C
NMR (100 MHz, CDCls) 6 159.5, 140.3, 130.7, 121.6, 121.5, 115.1, 95.1, 56.3, 46.9, 31.0; IR (neat) 2959,
2940, 2920, 2897, 2860, 2826,1582, 1474, 1437, 1364, 1269, 1233, 1198, 1153, 1128, 1084, 1063, 999 cm-
I; HRMS (EI) for C12H;50,S caled 226.1028 (M*), found 226.1038.

1-(tert-Butylsulfanyl)-2-(methoxymethoxy)-3-methylbenzene (115b). &4k 7 YV — L 107b (0.500 g,
2.16 mmol), #-BuONa (0.259 g,2.70 mmol), -7 F /L A /LT3 7% > (0.30mL,2.70 mmol), FH > k
AR A (0.015 g,0.0259 mmol), Pdx(dba); (0.020 g,0.0216 mmol), ik L7=F L > (8.0mL) &M
TANT 4 ROBADO—ERAEE Method B-1 IZ1EVy, IRATRIR A 2 REIIRFE Lo, 72>
HFENTIT KT v~ 7T 7 4— (hexane : EtOAc = 100 : 1) THR L. /t&% 115b (0.523 g, >
99%) &4F7=, WAL, "HNMR (400 MHz, CDCls) § 7.36 (dd, J = 8.0, 1.6 Hz, 1H), 7.18 (dd, J =
8.0, 1.6 Hz, 1H), 6.96 (t, J = 8.0 Hz, 1H), 5.10 (s, 2H), 3.60 (s, 3H), 2.34 (s, 3H), 1.26 (s, 9H); 3C NMR
(100 MHz, CDCl3) 6 158.8, 137.7, 132.5, 132.2, 125.9, 123.8, 100.3, 57.6, 47.4, 31.1, 17.2; IR (neat) 2959,
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2938, 2922, 2895, 2860, 2830, 1470, 1454, 1424, 1391, 1364, 1256, 1196, 1157, 1142, 1070, 970 cm;
HRMS (EI) for C13H2005S caled 240.1184 (M*), found 240.1181.

2-(tert-Butylsulfanyl)-1-(methoxymethoxy)-4-methylbenzene (115¢). &{t7 U —/L 107¢ (0.500 g,
2.16 mmol), #-BuONa (0.259 g,2.70 mmol), -7 F /L A /L7174 > (0.30mL,2.70 mmol), FH > k
ARA(0.015 g,0.0259 mmol), Pda(dba)s; (0.020 g, 0.0216 mmol), ik L7zF L > (8.0mL) % H\>
TANT 4 ROEANDO—H#IEE Method B-1 (296, IRETAIEZ 1.5 BEfifEE Lz, REE v
UAFNTT 57 e~ h7 T 74— (hexane : EtOAc = 100 : 1) THR L. L& 115¢ (0.502 g,
97%) Z157-, AL, "HNMR (400 MHz, CDCl3) 6 7.33 (d,J=2.0 Hz, 1H), 7.11-7.10 (m, 2H), 5.20
(s, 2H), 3.49 (s, 3H), 2.84 (s, 3H), 1.31 (s, 9H); *C NMR (100 MHz, CDCls) 6 157.3, 140.5, 131.1, 130.9,
121.1, 115.1,95.2, 56.1, 46.7, 31.0, 20.2; IR (neat) 2959, 2940, 2920, 2895, 2860, 2826, 1487, 1472, 1456,
1362, 1275, 1236, 1198, 1161, 1144, 1084, 1061, 1005 cm™'; HRMS (EI) for C13H2002S calcd 240.1184
(M), found 240.1185.

1-(tert-Butylsulfanyl)-4-fluoro-2-(methoxymethoxy)benzene (115d). #=1t7 U — /L 107d (0.500 g,
2.13 mmol), #BuONa (0.256 g, 2.66 mmol), t-7 F /L A /L 7% > (0.30 mL, 2.66 mmol), FH > k
AR A (0.015g,0.0255 mmol), Pda(dba); (0.019 g,0.0213 mmol), Bl L7zF > L > (8.0mL) % W
TANT 4 ROBEAO—fEHEAEE Method B-1 ([Z1EV, IRAWIRZ 2.5 BFEffi#R Lz, Hikz s
UBFNHT LT va~ k7T 7 ¢ — (hexane : toluene : EtOAc=50:50:1) TR L. L& 115d
(0.497 g, 96%) % f37=, AR, "H NMR (400 MHz, CDCl3) 6 7.44 (dd, J = 8.4, 6.8 Hz, 1H), 6.94
(dd, J=10.8, 2.8 Hz, 1H), 6.65 (dt, J = 8.4, 2.8 Hz, 1H), 5.18 (s, 2H), 3.46 (s, 3H), 1.24 (s, 9H); '*C NMR
(100 MHz, CDCl3) § 164.1 (d, J = 247.5 Hz), 160.6 (d, J = 10.6 Hz), 141.1 (d, J = 9.8 Hz), 116.6 (d, J =
3.7 Hz), 108.4 (d, J=21.2 Hz), 103.1 (d, J = 25.8 Hz), 95.1, 56.3, 46.8, 30.8; IR (neat) 2961, 2940, 2920,
2897, 2864, 2832, 1584, 1474, 1456, 1423, 1387, 1364, 1271, 1153, 1113, 1086, 1059, 1003 cm™'; HRMS
(EI) for C12H17FO3S calcd 244.0933 (M), found 244.0931.

2-(tert-Butylsulfanyl)-4-fluoro-1-(methoxymethoxy)benzene (115e). =-1t.7" U —/L 107e (0.500 g, 2.13
mmol), #BuONa (0.256 g,2.66 mmol), -7 F /L AL 717 % > (030 mL,2.66 mmol), FH > hAHR
(0.015 g, 0.0255 mmol). Pdx(dba)s (0.019 g, 0.0213 mmol), i L7=%F 1> (8.0mL) %A TR
VT 4 ROEFAD e #ElLE Method B-1 (218, RETIRZ 2 RFAIfEFE L7, Rikz> U o
NHT KT a~ k7T 7 4 — (hexane:acetone=100:1) THE L, LAY 115e (0.460 g, 89%) %
57z, EAEK, mp35-36 °C; 'H NMR (400 MHz, CDCl3)  7.25 (dd, J= 8.4, 3.2 Hz, 1H), 7.17 (dd,
J=9.2,4.8 Hz, 1H), 7.02 (ddd, J=9.2, 7.6, 3.2 Hz, 1H), 5.18 (s, 2H), 3.51 (s, 3H), 1.32 (s, 9H); 3*C NMR
(100 MHz, CDCl3) 6 156.8 (d, J=213.2 Hz), 155.6 (d, /= 25.8 Hz), 125.7 (d, /= 21.3 Hz), 123.4 (d, J =
7.6 Hz), 116.8 (d, J =22.0 Hz), 116.4 (d, J= 7.6 Hz), 95.7, 56.2, 47.4, 31.0; IR (KBr) 2970, 2957, 2924,
2909, 2860, 2826, 1485, 1456, 1387, 1364, 1306, 1261, 1248, 1204, 1186, 1157, 1132, 1078, 1049, 1005
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cm’!; HRMS (EI) for C12H17FO5S caled 244.0933 (M™), found 244.0930; Anal. Calcd for C12H;7FO,S: C,
58.99; H, 7.01; N, 0.00. found C, 58.85; H, 6.94; N, 0.00.

1-(tert-Butylsulfanyl)-3-methoxy-2-(methoxymethoxy)benzene (115f). &1t7 U — L 107f (0.550 g,
2.23 mmol), #-BuONa (0.267 g,2.78 mmol), -7 F /L A /L7374 > (031 mL,2.78 mmol), FH > k
ARA (0.015g,0.0267 mmol), Pda(dba)s; (0.020 g, 0.0223 mmol), i L7zFT L (8.0mL) & H\>
TANT 4 ROEANDO—%HERVEE Method B-1 1206V, {BRATAIR % 2 BEfifR#E LTz, iEE Y
HFNH T HT v~ s T 7 4— (hexane : EtOAc=50:1) THRE L. L&Y 115f(0.474 g, 83%)
ZA37e, MR, "HNMR (400 MHz, CDCls) 6 7.14 (dd, J= 7.6, 1.6 Hz, 1H), 7.02 (t, J= 7.6 Hz, 1H),
6.94 (dd, J= 7.6, 1.6 Hz, 1H), 5.14 (s, 2H), 3.85 (s, 3H), 3.68 (s, 3H), 1.30 (s, 9H); 3C NMR (100 MHz,
CDCls) 0 153.2, 148.5, 131.3, 127.5,123.7, 113.2,99.2, 57.7, 55.8, 47.4, 31.1; IR (neat) 2961, 2938, 2920,
2895, 2862, 2835, 1738, 1574, 1462, 1435, 1395, 1364, 1292, 1258, 1157, 1072, 1047, 964 cm™'; HRMS
(EI) for C13H2003S calced 256.1133 (M*), found 256.1143.

2-(tert-Butylsulfanyl)-4-methoxy-1-(methoxymethoxy)benzene (115g). =1t 7 U —/L 107g (0.500 g,
2.02mmol), #-BuONa (0.240 g,2.53 mmol), -7 F /L A /LA 7% > (029 mL,2.53 mmol), FH > K
AR A (0.014 g,0.0243 mmol). Pda(dba)s (0.019 g, 0.0202 mmol), itk L7=F Lo (8.0mL) % >
TANT 4 ROBAO—RHEAEE Method B-1 126V, IRAVAIRZ 2 Reffiiee L7z, Bkx )
TFNHT L7~ ~ 7T 7 4 — (hexane: EtOAc=100:1) THR L. LAY 115 (0.485 g, 94%)
2157, EEEJKR, 'H NMR (400 MHz, CDCl3) 6 7.10 (d, J = 9.2 Hz, 1H), 7.05 (d, 3.2 Hz, 1H), 6.82
(dd, J=9.2,3.2 Hz, 1H), 5.11 (s, 2H), 3.73 (s, 3H), 3.46 (s, 3H), 1.28 (s, 9H); '3C NMR (100 MHz, CDCl5)
0 153.8, 153.6, 124.7, 122.7, 116.7, 115.8, 95.9, 56.1, 55.6, 47.1, 31.0; IR (neat) 2959, 2940, 2920, 2897,
2860, 2832, 1597, 1489, 1456, 1439, 1389, 1364, 1287, 1269, 1155, 1142, 1080, 1057, 1040, 1003 cm™;
HRMS (EI) for Ci3H2003S calcd 256.1133 (M*), found 256.1127.

2-(tert-Butylsulfanyl)-1-(methoxymethoxy)-4-(trifluoromethyl)benzene (115k). ={t7 U —/L 107k
(0.500 g, 1.75mmol), #BuONa (0.210 g, 2.19 mmol), 7 F /L AL 7% > (0.25 mL, 2.19 mmol),
2 FAR A (0.012g,0.0210 mmol), Pdx(dba); (0.016 g,0.0175 mmol), il L7= L > (6.0mL)
ERAWTALVT 4 ROEAD—%EEE Method B-1 (216, IRGTATKR A | BRI EE L7z, 7RIk
VBTN T Ay a~ 7T 74— (hexane : EtOAc=50:1) THR L. L& 115k (0.511
g, 99%) &7, AR, 'H NMR (400 MHz, CDCl3)  7.79 (d, J = 2.0 Hz, 1H), 7.58 (dd, J = 8.4,
2.0 Hz, 1H), 7.29 (d, J = 8.4 Hz, 1H), 5.29 (s, 2H), 3.51 (s, 3H), 1.32 (s, 9H); '*C NMR (100 MHz, CDCl5)
5161.9 (d,J=1.5), 136.9 (q, J= 3.8 Hz), 127.8 (q, J = 3.8 Hz), 123.9 (q, /= 270.2 Hz), 123.7 (q, J = 32.6
Hz), 122.4, 114.7,94.9, 56.5, 47.5, 31.0; IR (neat) 2963, 2899, 2863, 1603, 1493, 1456, 1393, 1364, 1327,
1267, 1159, 1144, 1123, 1082, 1063, 988 cm'; HRMS (EI) for C13H;7F30,S caled 294.0901 (M*), found
294.0900.
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ANT 4 FOEA (—E{ELE Method B-2)

BRIATHR L 143XV TRILT V-V EE#HESE, A4 Y e iLrriy
(2.0 &), TAXNLANLLDTZY (1.1 BE), P> bAEA (0.05 K4 &), Pdy(dba); (0.025 4 &)
ZNEKAN A, 70-110 °C T 3-3.5 KR L7z, oA Lo DRI 2SI E THHI L7
%, U AT NVEMNTAIE (hexane only — hexane : EtOAc=10:1) Z1T\), A EE 5
L, BonEEEZ VDTNV T A7 a~ N7 T 7 4 —FRITHEMRICL > THER L,

2-(Ethylsulfanyl)-1-(methoxymethoxy)-4-nitrobenzene (113h). &1t 7 U —/L 107h (0.500 g, 1.91
mmol), ¥4 V7 rE/LZF /LT I (0.66 mL, 3.82 mmol), =F /L A/LH T HF > (0.16 mL, 2.10
mmol), ¥ FA A (0.055g,0.0954 mmol), Pda(dba)s (0.044 g,0.0477 mmol), Wi L7z 1,4-2F
¥ (5.0mL) ZHNTALT ¢ KOBADO—E#ER{EE Method B-2 IZHEV, IRATRIEZ 70 °C
TN LTz, REE VTSNV AT 87 a~ 275 7 ¢ — (hexane : acetone = 100 : 1) T
R L, {b&% 1130 (0433 g,93%) #1572, W AER, mp50-52 °C; 'H NMR (400 MHz, CDCl3)
0 8.06 (d, J=2.8 Hz, 1H), 8.01 (dd, /= 8.8, 2.8 Hz, 1H), 7.15 (d, J = 8.8 Hz, 1H), 5.34 (s, 2H), 3.52 (s,
3H), 3.01 (q,J=7.2 Hz, 2H), 1.41 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCls) § 158.6, 142.6, 129.2,
121.9,121.8,112.9,94.8,56.7,25.3, 13.4; IR (KBr) 3111, 3090, 2970, 2947, 2932, 2909, 2872, 2837, 1576,
1506, 1481, 1472, 1447, 1352, 1263, 1236, 1204, 1161, 1140, 1084, 1065, 974 cm™'; HRMS (EI) for
CioH13NO4S caled 243.0565 (M"), found 243.0564; Anal. Calcd for CioHi3sNO4S: C, 49.37; H, 5.39; N,
5.76. found C, 49.66; H, 5.43; N, 5.53.

1-(Methoxymethoxy)-4-nitro-2-(propan-2-ylsulfanyl)benzene (114h). ={t7 U —/L 107h (0.800 g,
3.05 mmol), A VY7 rE/NTF/NAT I (1.1 mL, 6.11 mmol), ¥4 Vo ENA NV T H
(0.31 mL, 3.36 mmol), F# > hd A (0.088 g, 0.153 mmol), Pdx(dba); (0.070 g, 0.0763 mmol), i’
L7z 14-UFF% 2 8.0mL) ZHWTALT 1 ROBAO—EEIEIE Method B-2 IZ1EW, 1BRA
Wik % 70 °C T 5.5 B L=, BEL2 VWAV T L7 a~ 87T 7 ¢ — (hexane :
CH,CH, : EtOAc=100:10:1) THR L. (LAY 114h (0.765 g, 97%) Z157=, I AL, 'THNMR
(400 MHz, CDCl3) 6 8.17 (d, J = 2.4, 1H), 8.04 (dd, J=9.2, 2.8 Hz, 1H), 7.18 (d, J= 9.2 Hz, 1H), 5.34 (s,
2H), 3.58 (sep, J = 6.4 Hz, 1H), 3.52 (s, 3H), 1.38 (d, J= 6.4 Hz, 6H); '3C NMR (100 MHz, CDCl3) 6 159.7,
142.3, 127.8, 124.7, 122.7, 113.2, 94.7, 56.6, 35.6, 22.7; IR (neat) 3103, 3086, 2965, 2926, 2909, 2866,
2830, 1576, 1516, 1474, 1342, 1263, 1250, 1161, 1138, 1088, 1061, 974 cm'; HRMS (EI) for C;1H1sNO4S
caled 257.0721 (M*), found 257.0722.

2-(tert-Butylsulfanyl)-1-(methoxymethoxy)-4-nitrobenzene (115h). 547 U —/L 107h (1.00 g, 3.82
mmol), ¥4 Y7Lz F LT I (13mL, 7.63 mmol), -7 F /L ALK T Z L (047 mL, 4.20

mmol), FH > FA A (0.110 g, 0.191 mmol), Pda(dba); (0.0874 g, 0.0954 mmol), i L7z 1,4-4
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¥ (10mL) ZHWTANLT ¢ ROBADO—ERIEDE Method B-2 IZHEV, IRAVEIK % 80 °C
TA4FFEEIE LT, BRiEZ VDTNV T L a~ 757 ¢ — (hexane : acetone = 100 : 1) T
L A% 115h (1.02 g, 99%) & 157, HEAE K, mp 85-87 °C; 'H NMR (400 MHz, CDCls)
0 8.43 (d, J=2.8 Hz, 1H), 8.21 (dd, J=9.2, 2.8 Hz, 1H), 7.29 (d, J = 9.2 Hz, 1H), 5.33 (s, 2H), 3.52 (s,
3H), 1.35 (s, 9H); '3C NMR (100 MHz, CDCl3) § 164.2, 141.5, 134.8, 126.3, 123.2, 114.1, 95.0, 56.8, 47.9,
31.0; IR (KBr) 3105, 3084, 2963, 2922, 2899, 2859, 2828, 1593, 1578, 1506, 1472, 1456, 1342, 1261, 1163,
1138,1125,1082,1051,974 cm™'; HRMS (EI) for C12H;7NO4S caled 271.0878 (M*), found 271.0871; Anal.
Calcd for C12H17NO4S: C, 53.12; H, 6.31; N, 5.16. found C, 53.38; H, 6.26; N, 4.91.

Methyl 3-(tert-butylsulfanyl)-4-(methoxymethoxy)benzoate (115i). E1t7 UV —/L 107i (1.00 g, 3.64
mmol), YA Y7 E/LTF LT I (1.3mL, 7.27 mmol), 7 F /L A/LT T H > (0.45mL, 4.00
mmol), FH# > hA A (0.105¢,0.182 mmol), Pdx(dba)s (0.0832 g,0.0909 mmol), i’ L7z 1,4-2F4
X4 (10mL) ZHNWTANLT ¢ ROBANDO—FAREE Method B-2 IZEV, IRATANK%Z 80 °C
T 22 MR U 7o, 7R & B AL (hexane-EtOAc) TR L (L&MW 115i(0.674 g,65%) & 7157~
F @ E A, mp 69-70 °C; 'TH NMR (400 MHz, CDCl3) § 8.22 (d, J=2.4 Hz, 1H), 8.01 (dd, /= 8.8, 2.4 Hz,
1H), 7.23 (d, J = 8.8 Hz, 1H), 5.29 (s, 2H), 3.90 (s, 3H), 3.51 (s, 3H), 1.32 (s, 9H); '*C NMR (100 MHz,
CDCls) § 166.3, 163.0, 141.6, 132.4, 123.4, 121.7, 114.1, 94.8, 56.6, 52.0, 47.3, 31.0; IR (KBr) 2990, 2957,
2922, 2899, 2860, 2832, 1709, 1591, 1485, 1456, 1427, 1385, 1364, 1300, 1287, 1256, 1206, 1146, 1113,
1084, 1057, 984 cm!'; HRMS (EI) for C14H2004S calcd 284.1082 (M), found 284.1084; Anal. Calcd for
C14H20048: C, 59.13; H, 7.09; N, 0.00. found C, 59.13; H, 7.04; N, 0.00.

3-(tert-Butylsulfanyl)-4-(methoxymethoxy)benzaldehyde (1155). =1t 7 U — /L 107j (1.00 g, 4.08
mmol), ¥4 V7V F /LT I (1.4mL, 8.16 mmol), -7 F /L A/VA T HZ 2 (0.51 mL, 4.49
mmol), ¥ FA A (0.118 g, 0.204 mmol), Pdx(dba); (0.0934 g, 0.102 mmol), Bi5q L7z 1,4-F4
X4 (10mL) ZHWTANLT ¢ ROBAD—EEEEE Method B-2 IZEV, IRATAIK % 80 °C
T 22 WREHHE U7z, 7R 2 B A5 (hexane-EtOAc) THEEL L LA 115j (0.814 g, 78%) %157~
F A EK, mp 63-66 °C; 'H NMR (400 MHz, CDCl3) 6 9.91 (s, 1H), 8.05 (d, J = 2.0 Hz, 1H), 7.87 (dd, J
=8.4,2.0 Hz, 1H), 7.33 (d, J = 8.4 Hz, 1H), 5.33 (s, 2H), 3.52 (s, 3H), 1.33 (s, 9H); '*C NMR (100 MHz,
CDCl3) 0 190.5,164.2,141.9,132.3,130.4, 122.7, 114.7,94.8, 56.7,47.5, 31.0; IR (KBr) 2957, 2938, 2920,
2897, 2860, 2826, 2720, 1695, 1678, 1589, 1564, 1481, 1470, 1456, 1379, 1364, 1263, 1246, 1198, 1165,
1140, 1080, 1051, 980 cm™'; HRMS (EI) for C13H;503S caled 254.0977 (M), found 254.0974; Anal. Calcd
for C13H13038S: C, 61.39; H, 7.13; N, 0.00. found C, 61.37; H, 7.08; N, 0.00.

ANT 4 FOBA (—#E{EE: Method B-3)
BRTATHRA LT 14-VAFH o TRALT V=V 25 SE, 92 FAR A, Pdy(dba);, AT
VAN T BT N Y T LENERIN A INBGEDET 4 RERIfREE L7, B ohicd Lo D AREIK
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EEIBETHAILZE, U BTV EHWTAIE (hexane only — hexane : EtOAc=10:1) #1T
W, ASIROBEIEAERE L, BN REEZ S VATV T Ly a~ NI T T 4 —F IR
EElZ Lo TR L7,

Methyl 4-(methoxymethoxy)-3-(methylsulfanyl)benzoate (108i). {7 U —/L 107i (0.500 g, 1.82
mmol), FH > LR A (0.053 g,0.0909 mmol), Pdy(dba)s; (0.042 g, 0.0454 mmol), A F /v A)LT 74
> U A (0.140 g, 2.00 mmol), i L7z 14-PA4 %Y 5.0mL) ZHWNTALT 4 RO
AD— AL Method B-3 126 - 72, 5 DALT-FRi % FifEdh (hexane-EtOAc) TR L, (LAWY
108i (0.268 g, 61%) Z4F7=, EEAEAK, mp 54-55 °C; 'TH NMR (400 MHz, CDCl3) 6 7.82-7.79 (m,
2H), 7.10 (d, J = 8.0 Hz, 1H), 5.31 (s, 2H), 3.90 (s, 3H), 3.51 (s, 3H), 2.49 (s, 3H); '*C NMR (100 MHz,
CDCls) § 166.6, 157.1, 128.7, 127.7,126.7, 124.2, 112.8, 94.5, 56.4, 52.0, 14.4; IR (KBr) 3105, 3009, 3001,
2984, 2967, 2947, 2918, 2833, 1713, 1587, 1487, 1429, 1321, 1290, 1258, 1240, 1207, 1165, 1146, 1113,
1088, 1065, 980, 966 cm!; HRMS (EI) for C11H404S caled 242.0613 (M*), found 242.0627; Anal. Calcd
for C11H1404S: C, 54.53; H, 5.82; N, 0.00. found C, 54.74; H, 5.83; N, 0.00.

4-(Methoxymethoxy)-3-(methylsulfanyl)benzaldehyde (108j). %=1t 7 U — /L 107j (0.500 g, 2.04
mmol), FH > FAA (0.059 g, 0.102 mmol), Pda(dba)s (0.047 g, 0.0510 mmol), A F /L AL 7 X
>+ hU DA (0.157 g, 224 mmol), B L7z 1,4-UA4FH 2 (5.0mL) ZHWCTALT 4 ROE
AD—f#fEiE Method B-3 (2o 7c, BN EZ Y BTSN AT A0~ NT T 7 4 —
(hexane : EtOAc=10:1) THR L. /LAY 108j(0.364 g, 84%) % 157-, REHAEMA, mp 45-49 °C;
'H NMR (400 MHz, CDCl3) 6 9.89 (s, 1H), 7.67 (d, J = 2.0 Hz, 1H), 7.61 (dd, J = 8.0, 2.0 Hz, 1H), 7.19
(d, J= 8.0 Hz, 1H), 5.34 (s, 2H), 3.52 (s, 3H), 2.50 (s, 3H); '*C NMR (100 MHz, CDCls) 6 190.7, 158.2,
131.0, 130.3, 129.4, 124.9, 112.9, 94.5, 56.5, 14.1; IR (KBr) 3103, 3001, 2982, 2957, 2938, 2924, 2903,
2847, 2830, 2806, 2756, 1697, 1587, 1572, 1487, 1369, 1319, 1240, 1204, 1167, 1140, 1092, 1065, 986 cm
I, HRMS (EI) for C1oH;205S caled 212.0507 (M*), found 212.0516; Anal. Caled for CioH1203S: C, 56.58;
H, 5.70; N, 0.00. found C, 56.83; H, 5.71; N, 0.00.

TV —)VAIV T 4 FIED MOM EDBifE#

2-Methyl-6-(propan-2-ylsulfanyl)phenol (97) . 1t 547 94 (3.13 g, 13.8 mmol) % THF (50 mL) THy
L. R (8.30mL, 82.9 mmol) Z ., 40°CTC 3 KRR L7z, PUSK T, WA TR
L. EtO 25 mL x 2) i L7-, A8 % brine TP L. NaSOs T S W72, VAR %
EREL EiEE DT Lo~ 8T T 74— (1%EuO-pentane) THEHLL (LAY 97 (1.84 g, 73%)
ZA57=, Ak, "H NMR (400 MHz, CDCls) § 7.29 (dd, J = 7.9, 1.6 Hz, 1H), 7.12 (dd, J=7.2, 1.6
Hz, 1H), 6.97 (s, 1H), 6.77 (t, J = 7.2 Hz, 1H), 3.09 (sep, J = 6.8, 1H), 2.28 (s, 3H), 1.26 (d, J = 7.2 Hz,
6H); 13C NMR (100 MHz, CDCls) 6 155.6, 134.2, 132.4, 124.0, 119.7, 117.3, 40.5, 23.3, 16.4; IR (neat)
3389, 2965, 2920, 1587, 1458, 1429, 1341, 1231 cm™'; HRMS (EI) for C1oH140S caled 182.0765 (M),
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found 182.0767.

XFINT U=V ANEF Y FEEDO MOM 2o fHifgs#

2-Methyl-6-[(R)-methylsulfinyl]phenol (R-98)°¢

{b&%) R-112b (0.387 g, 1.80 mmol, 94%e.e.) % EtOH (SmL) TR L. 7K F T 10%HCI (6.9 mL,
18.9mmol) Zp->< VAIIZ 7o, IR T 16 MBI L=, RIS T, EtOAc(25mLx2) Tl
H L. A48 % brine TYES, NaxSOs CTHIR ST, B ABIERE L, BEEZ VD TFNLVD T
Lrnva~ ~7F7 4— (hexane : EtOAc=1: )T L. {LAY R-98 (0.280 g, 91%, 94% e.e.) %
57, AWK, =) F A~ —i@REIERILF 7L HPLC |2 L - TH#E L 72(DAICEL CHIRALPAK
IF, hexane : EtOH =96 : 4, 0.75 mL/min, 250 nm, fmajor = 22.19 min, #minor = 30.05 min), [a]p =+114.0 (c
= 1.0 in CHCl3); HRMS (EI) for CsH00:S calcd 170.0402 (M"), found 170.0407.

2-Methyl-6-[(S)-methylsulfinyl]phenol (5-98)

L% $-112b (1.12 g, 5.25 mmol, 92% e.e.) % EtOH (20 mL) TR L. JKiH F T 10%HCI (20.1
mL, 55.1 mmol) Z/MZ 7=, D%, =T 12 FefEsr L7z, RIG# T, EtOAc(25mLx2) C
i U, F 888 % brine THENA, NaSOs CTHAE S Wiz, WWELARIER L L, k&2 D
Fh7ua~ 7Z7 ¢— (hexane : EtOAc=1:1) THER L. L5 5-98 (869 mg, 97%, 92% e.e.)
Z AT AR, =) F A~ — @R L 3 T L HPLC |2 X - THRE L 72 (DAICEL CHIRALPAK
IF, hexane : EtOH =96 : 4, 0.75 mL/min, 250 nm, fmajor = 30.84 min, fminor = 23.77 min), [a]p =-116.0 (c
= 1.0 in CHCl3); HRMS (EI) for CsH1905S caled 170.0402 (M™), found 170.0402.

TEBIANFRY FERE (—RXERIELE)

7Y A AT 4 FEAW R (20 mL)TAR L, 30% H0 &3 F LTI, 10 5RIZiRC
R U7z, BUSHE T#, sat. NaHCO; THIFI, EtOAc(25mLx2) Tt L, AH4JE % brine TP
L72Db, NaySOy CHIME S B, WA WERE L, REE VAW TNNT L a<x NI T 7 4
—IZ ko THRILT-,

2-(Ethylsulfanyl)-6-methylphenol (99). 7 U —/L AL 7 ¢ K 96 (3.37 g, 20.0 mmol), 30% H,0, (9.1
mL, 80.1 mmol), EEEE (20 mL)Z i L TT & I AR F RAKRO —fREBIEE > 72, RS
WTH%, a7 L5270~ 2777 ¢— (hexane : EtOAc =5 : DNTHR L. (LAY 99 (3.63 g,
98%) Z15%7-, AL, "HNMR (400 MHz, CDCls) 0 10.6 (s, 1H), 7.22 (d, J= 7.4 Hz, 1H), 6.85 (d,
J=17.9Hz, 1H), 6.80 (t,J=7.6 Hz, 1H), 3.14-3.04 (m, 2H), 2.23 (s, 3H), 1.29 (t, /= 7.4 Hz, 3H); 3C NMR
(100 MHz, CDCls) 6 158.5, 133.8, 128.6, 123.1, 119.5, 118.9, 49.0, 15.3, 6.8; IR (neat) 3012, 1465, 1254,
755 cmr'; HRMS (EI) for CoH 20,8 caled 184.0558 (M), found 184.0547.

2-Methyl-6-(propan-2-ylsulfinyl)phenol (100). 7V —/L AL 7 ¢ K 97 (3.61 g, 19.8 mmol), 30%
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H,0, (9.0 mL, 79.2 mmol), KffE (15 mL)ZfH L CT7 & I ALK F v RERO —RBEEEICHE-
Too ROBKE TR, FREEE 17 L7~ 8757 4 — (hexane: EtOAc=5: 1) THE L, (LA 100
(3.74 g, 95%) %437=, MR, "HNMR (400 MHz, CDCl3) 6 10.7 (s, 1H), 7.22 (d, J= 7.2 Hz, 1H),
6.83 (dd, J="7.8, 1.8 Hz, 1H), 6.79 (t,J = 7.2 Hz, 1H), 3.20 (sep, J = 6.8 Hz, 1H), 2.22 (s, 2H), 1.35 (d, J =
6.8 Hz, 3H), 1.23 (d, J = 7.2 Hz, 3H); 3C NMR (100 MHz, CDCl;) 6 158.9, 133.8, 128.5, 124.1, 118.6,
117.8, 54.5, 15.8, 15.3, 15.2; IR (neat) 2972, 1462, 1254, 988 cnr!; HRMS (EI) for C;oH140:S caled
198.0715 (M*), found 198.0713.

3 U Rt (—HRERELE)

4-Iodo-2-methyl-6-(methylsulfinyl)phenol (101). {547 98 (3.12 g, 18.3 mmol)% CH>Cl, (100 mL)
(ZVAfiR < H, NaOH (2.20 g, 55.0 mmol) /KA (50 mL), Nal (4.12 g,27.5 mmol), &AtT kT -n-7
F LT =7 A(TBAB) (591 mg, 1.83 mmol) Z MBI LI-DH, KB T 5%NaClO KIEHK
(16.4mL, 11.0mmol) % F L TMx 70, KIS T, 10%NaxS:03 Z 1z, 10% HCl KIEHE % AN
A CHF L7, EtOAc (50 mLx2) THlitt L. A#JE % brine THeif L. NapSO4 THIMRE S H 72,
IR ZWERE L, BEE2 VWAV T A0~ 87T 7 4 — (hexane : EtOAc=5:1) THiHl
L. &N EREZ RS (BtOAc) 75 2 & T, (LAWY 101 (4.79 g, 88%) % f+7-, H kb,
mp 156-159 °C; 'H NMR (400 MHz, CDCls) 6 10.5 (s, 1H), 7.53 (d, J = 1.6 Hz, 1H), 7.17 (d, J = 2.4 Hz,
1H), 2.95 (s, 3H), 2.21 (s, 3H); *C NMR (100 MHz, CDCl3) 6 157.6, 142.1, 131.7, 130.4, 124.0, 80.2, 41.7,
15.0; IR (KBr) 2920, 1465, 1414, 1340, 1260, 1215, 1016 cm'; HRMS (EI) for CsHoOSI caled 295.9368
(M"), found 295.9389; Anal. Calcd for CgH9O,SI: C, 32.45; H, 3.06. found: C, 32.50; H, 3.02.

4-lTodo-2-methyl-6-[(R)-methylsulfinyl]phenol (R-101). 154 R-98 (2.04 g, 12.0 mmol) % THF (50
mL) THA#R L NaOH (605 mg, 15.1 mmol), Nal(2.21g, 14.8 mmol), /K (ImL) =1z T, T 5
F TR L2, K% F T 5% NaClO /KIAHE (11.0 mL, 7.39 mmol) Z3% F LTIz, 1 BREHE
%o UGS T #2. K T 10% NaxS203 ZKIRIE Z2 1 2. 10% HCl /KA C pH 6 IZFH L 7=, EtOAc
(25 mL x 2)% AW CTHIH 21TV, A4 % brine THE L. NaxSOs THIRE SB7-, WREEZ £ %
£ L. Mfifh (hexane-EtOAC) THfET 5 Z & T, {LEW R-101 (2.27 g, 64%, > 99% e.e.) & FF7z,
Bk, ©—FF 4~ —ifl=IL¥F 7 /L HPLC (T L - T#E L 7= (DAICEL CHIRALPAK IF,
hexane : EtOH =96 : 4, 1.00 mL/min, 250 nm, #major = 18.14 min, #minor = 24.96 min), mp 155-158 °C; [a]p
=+178.0 (¢ = 1.0 in CHCl3); Anal. Calcd for CsHyO,SI: C, 32.45; H, 3.06. found: C, 32.74; H, 3.11.

4-lodo-2-methyl-6-[(S)-methylsulfinyl]phenol (S-101). L5 $-98 (869 mg, 5.10 mmol) % THF (20
mL) T#A7 R L NaOH (257 mg, 6.43 mmol), Nal (941 mg, 6.28 mmol), 7K (ImL) Z Iz T, IAfF9
5 FE T L, KN T T 5%NaClo /KIEE (4.7mL,3.14mmol) % F L TIMA, 1 KR
%o SSHE T 4 K T T 10% NaxS:03 ZKIEHR & 1 2. 10% HC1 7K T pH 6 ([ZFRHL L 72, EtOAc
(25mLx2) &AW T 21TV, FHEE % brine TPEE L. NaxSOs CTHAME S8 72, FREE A BT
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£ L. it (hexane-EtOAc) THERIT 5 Z & T, LA §-101 (961 mg, 64%,>99% e.e.) Z1F7=,
WA, =) F A~ —lFIZRLF T L HPLC 12 & - THE L7-(DAICEL CHIRALPAK IF,
hexane : EtOH =96 : 4, 1.00 mL/min, 250 nm, #major = 22.99 min, fminor = 19.05 min), mp 156-157 °C; [a]p
=-172.0 (¢ = 1.0 in CHCIs); Anal. Calcd for CgHoO,SI: C, 32.45; H, 3.06. found: C, 32.72; H, 3.04.

2-(Ethylsulfinyl)-6-methylphenol (102). 1t.5%) 99 (3.63 g, 19.7 mmol) % CH>Cl (40 mL) TR L.,
NaOH (2.36 g, 57.1 mmol) /K¥#Z (25 mL), Nal (4.43 g, 29.5 mmol), TBAB (952 mg, 2.95 mmol) %
M LT=DL, KT 5% NaClO KK (20.5mL, 13.8 mmol) #{i F L CTINx 7z, KISk
T, 10%NaxS:03 KR Z M %, 10% HCl KK A N2 THFI L 721%. CHCL(50 mLx2) Tl
L. AH)E % brine TP L, NaSOs THLE S W7o, W AMTERE L, ka7 vh
FLh7u~< 777 ¢— (hexane : EtOAc=5: ) THRL L, (LAY 64 (4.63 g, 76%) %157-, H{
ik, mp 89-92 °C; 'TH NMR (400 MHz, CDCl3) 6 10.6 (s, 1H), 7.51 (d, J=2.0 Hz, 1H), 7.12 (d, J=2.4
Hz, 1H), 3.13-3.07 (m, 2H), 2.19 (s, 3H), 1.33 (t, J = 7.6 Hz, 3H); '*C NMR (100 MHz, CDCls) § 158.5,
142.0, 131.6, 131.0, 121.6, 79.9, 49.2, 15.0, 6.7; IR (KBr) 2972, 1466, 1337, 1215, 997 cm’'; HRMS (EI)
for CoH110,SI caled 309.9525 (M™), found 309.9530; Anal. Calcd for CoH;,0,SI: C, 34.85; H, 3.57. found:
C, 34.85; H, 3.59.

4-Iodo-2-methyl-6-(propan-2-ylsulfinyl)phenol (103). {54 62 (3.74 g, 18.8 mmol) % CH,Cl, (25
mL) TAM L, NaOH (2.26 g, 56.5 mmol) /K¥A#& (20 mL), Nal (4.24 g, 28.3 mmol), TBAB (608
mg, 1.88 mmol) Z MBI L7=DH | KHLT 5% NaClO /KIEHE (14.0 mL, 9.42 mmol) % i
LTMA Tz, FOSHE T . 10% NaxS:03 Z2 A, 10% HCl KE R 22 THhFn L7z, CH.Cl
(25mLx2) THIH L, AHE % brine TYEH L. NaySO, TR S W7o, WA MERE L, 7%
WEVV ATV T A a~ 8757 ¢— (hexane : EtOAc=5:1) THR L., L5 65(5.85¢,
96%) %37z, AR, 'HNMR (400 MHz, CDCls) 610.8 (s, 1H), 7.51 (d, J = 1.6 Hz, 1H), 7.10 (d,
J=2.0 Hz, 1H), 3.17 (sep, J = 6.8 Hz, 1H), 2.18 (s, 3H), 1.35 (d, J= 6.8 Hz, 3H), 1.29 (d, /= 6.8 Hz,
3H); 3C NMR (100 MHz, CDCl3) 6 158.9, 141.9, 131.9, 131.4, 120.0, 79.5, 54.9, 15.9, 15.0, 14.9; IR
(neat) 2974, 1462, 1250, 1213, 991 cm'; HRMS (EI) for C1oH130,SI caled 323.9681 (M*), found
323.9672.

7x) =)V FaxTED X Fb (—RERIEE)

5-Iodo-2-methoxy-1-methyl-3-(methylsulfinyl)benzene (73). 7 = / —/L{K 101 (435 mg, 1.47 mmol)
% CHoCl (10 mL) |Z¥&fi# X+, NaOH (176 mg, 4.41 mmol) /KIA# (5 mL), TBAB (47 mg, 0.147
mmol) ZNZ. SR CTHEEL LN LY A F /L (0.32mL, 3.38 mmol) &1z, =RiE T 3 FFE#
FRUTo, RS TH#, CHCL(25mLx2) Thith L, AHEJE % brine TPeif L, Na,SOs THIME S
oo WIEZBIERE L, REZ VTSNV AT 57 va~ b7 57 4 — (hexane : EtOAc=2:1) T
L, LA 73 (456 mg, 100%) % 157-, HEFEA, mp 78-80 °C; '"H NMR (400 MHz, CDCls) 6
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7.91 (d, J= 2.0 Hz, 1H), 7.62 (d, J = 2.0 Hz, 1H), 3.77 (s, 3H), 2.75 (s, 3H), 2.25 (s, 3H); '3C NMR (100
MHz, CDCl3) § 153.5, 152.7, 140.6, 134.0, 130.9, 88.6, 61.1, 42.3, 15.2; IR (KBr) 3054, 2954, 2915, 1462,
1416, 1254, 1215, 1162, 1061 cm’'; HRMS (EI) for CoH110,S1 calcd 309.9524 (M*), found 309.9545; Anal.
Calcd for CoH110,SI: C, 34.85; H, 3.57. found: C, 34.92; H, 3.60.

5-Iodo-2-methoxy-1-methyl-3-[(R)-methylsulfinyl|benzene (R-73). 7 = / —/LfK R-101 (960 mg,
3.24mmol) % CH,Cl, (10mL) |Z¥Af# &4, TBAB (105 mg, 0.324 mmol), NaOH (389 mg, 9.73 mmol)
KEEHR (10mL) &Mz, =R CHRFE LA BAiEE Y A F/L (0.71 mL, 7.46 mmol) Z NN x 724, =
JLT 1 RRRBHR U7, SOSHE T4, CH.CL(25mLx2) ThiH L. K/ % brine THEAF. NasSOy4
TH ST, W EWIERE E L, REE UV WSV T L7 a~ 27T 7 4— (hexane : EtOAc
=1:1) CTHRL, FfS (hexane-EtOAc)T 5 Z & T, {LEW R-73 (0.879 g, 88%, > 99% e.e.) %
B7-, Ak, =) F A~ —#RFRILF 5L HPLC |2 L » TIRE L7-(DAICEL CHIRALPAK
IF, hexane : EtOH = 96 : 4, 0.75 mL/min, 250 nm, tmajor = 34.82 min, fminor = 39.75 min), mp 80-82 °C;
[a]p =+94.0 (¢ = 1.0 in CHCI3); Anal. Calcd for CoH;10,SI: C, 34.85; H, 3.57. found: C, 35.10; H, 3.47.

5-lIodo-2-methoxy-1-methyl-3-[(S)-methylsulfinyl]benzene (S-73). 7 — / — /LK $-101 (950 mg, 3.21
mmol) % CH,Cl, (10 mL) (Zi&fi%# &8, TBAB (103 mg, 0.321 mmol), NaOH (380 mg, 9.62 mmol) 7K
IR (10mL) &Nz, =i CHEE LR DR Y A 1 (0.70mL, 7.38 mmol) %1z 7214, =ik
T 1R U7z, BOSHE T, CHCL(25mLx2) CTHitH L. A1 % brine THEE. Na,SO4 T
IR ST, AR E L, BREE VDTSNV T L7 a~ 87T 7 4 — (hexane : EtOAc=
1: 1) THELL | Ff5dh (hexane-EtOAc)T 5 Z & T, {b&H §-73(0.839 g, 84%, >99% e.e.) & 137,
B, =) F 4~ —ifE=ILF 7 /L HPLC |2 L - CTH#E L 7= (DAICEL CHIRALPAK IF,
hexane : EtOH = 96 : 4, 0.75 mL/min, 250 nm, fmajor = 40.13 min, Zminor = 35.58 min), mp 82-85 “C; Anal.
Calcd for CoH1102S1: C, 34.85; H, 3.57. found: C, 34.97; H, 3.52; [a]p = -98.0 (¢ = 1.0 in CHCl5).

1-(Ethylsulfinyl)-5-iodo-2-methoxy-3-methylbenzene (74). 7 — / —/L{K 102 (1.91 g, 6.17 mmol) %
CH,Cl, (10 mL) (Z{&fi# X, NaOH (987 mg, 24.7 mmol) /KA (10 mL), TBAB (199 mg, 0.617
mmol) Z 1%, ZE{R THER L7220 HHGEE Y A F/1(0.92 mL, 9.26 mmol) ZNZ, =i C 3 REfE
FRU7z, ROSHE T, CHCL(25mLx2) THiItH L, A& 4 brine THEF L, NaSO4 THIME S H
Too WREZWIEREL, WEZ VBTNV T L7 v~ s 7T 7 4 — (hexane : EtOAc=2:1) T
L (LA 74(1.90g,95%) % 457-, HEEA, mp33-36°C; 'HNMR (400 MHz, CDCl3) 6 7.86
(d, J =2.0 Hz, 1H), 7.63 (d, J = 2.0 Hz, 1H), 3.78 (s, 3H), 3.09-3.00 (m, 1H), 2.83-2.74 (m, 1H), 2.26 (s,
3H), 1.20 (t, J = 7.6 Hz, 3H); 3C NMR (100 MHz, CDCls) J 153.8, 142.6, 138.2, 133.9, 132.0, 88.4, 61.0,
47.9, 15.2, 5.8; IR (KBr) 3049, 2970, 2933, 1457, 1416, 1253, 1215, 1156, 1057, 1043 cm’!; HRMS (EI)
for CioH130,SI caled 323.9681 (M), found 323.9685; Anal. Calcd for CioH30,SI: C, 37.05; H, 4.04.
found: C, 37.08; H, 4.08.
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5-Iodo-2-methoxy-1-methyl-3-(propan-2-ylsulfinyl)benzene (75). 7 = / —/L{K 103 (5.85 g, 18.1
mmol) % CH,CL (50 mL) C#7 R L. NaOH (2.89 g, 72.2 mmol) /KA (50 mL), TBAB (582 mg,
1.81 mmol) Z/MNx., EIRTHEAE LN OMEEY AT /L (2.70mL, 27.1 mmol) Z 1%, =R T3 K
MR L7z, BOGHKE T4, CHCL(25mLx2) Thitt L. fAH#E % brine THH L. NaySO4 THiz
SHT, WHAEBIEREEL, BikE VSV T A a~ 87T 7 4 — (hexane: EtOAc=4:1)
TH® L, (LAEW75(5.98 g,97.9%) #1557, ALK, 'H NMR (400 MHz, CDCl3) 6 7.80 (d, J =
2.0 Hz, 1H), 7.61 (d, J= 2.0 Hz, 1H), 3.76 (s, 3H), 3.04 (sep, J = 6.8 Hz, 1H), 2.25 (s, 3H), 1.37 (d, J=7.2
Hz, 3H), 0.98 (d, J = 6.8 Hz, 3H); '3C NMR (100 MHz, CDCls) § 154.2, 142.5, 137.5, 133.9, 132.4, 88.3,
60.9, 52.5, 17.3, 15.2, 12.5; IR (neat) 3055, 2968, 2933, 2867, 1461, 1418, 1252, 1215, 1161, 1060, 1025,
997 cm!; HRMS (EI) for C11H;50,8I caled 337.9838 (M™), found 337.9818.

TIVEAT U—IVANVT 4 ROT VXIS

2-(methylsulfanyl)-4-nitrophenol (116).°7 tert-7 /L A/ 7 4+ K 115h (0.500 g, 1.84 mmol) % dry
DMF (5.0mL) I[CIAfESE, 3 — A% (1.2mL, 18.4mmol) Z N2 T, 80°C T 24 MefilfiHk L
7oo BUGHKE TH#. EtOAc 25 mLx 2) THlItH L. A 18 % brine THEH L. NaxSOs THIMRE S H 72,
W ZWMERE L, BEEZ VANV T A0~ 87T 7 4 — (hexane : EtOAc =5 : 1) TRl
L. L& 116 (0.322 g, 94%) Z157-, #HEAE A,

Sharpless REEBLKIG (—BETER)

TR IZAAZT V=V ALT 0 R (1 ME) E AT VA CE A =BT o 7%, dry CH.Clh &
Mz LIREIX R EOFEARR Y =F /L (DET) (2 4&) 8LV Ti(0-i-Pr)s (1 &) Z Mz CTER
TR L2, 20k, 25°CIZmAIL, 7 A b Re~ULAF 2 K (CHP) (1.1 &) v
> DINAT, 225 °C T 24 FeffREE Lo, BUSEAIK Z EtOAc TAMN L. 10% NaxS:04 /KIEIK &
MAZTHRETHBL, ELEEFVE2E®T A A (EtOAc) TErE L=, A% EtOAc (25 mL x
2)THlitE L, AH§/E % brine THEH L. NaSOs TR I W7o, WA IEREE L, HiEZ VD
TFNATHIa< T T77 4 =2k THERLLT,

2-[(R)-methylsulfinyl]phenol (R-110).> 7 U —/L AL 7 ¢ K 109 (0.200 g, 1.43 mmol), L-DET (0.49
mL, 2.85 mmol), Ti(O-i-Pr)4 (0.42 mL, 1.43 mmol), 80% CHP (0.29 mL, 1.57 mmol), dry CH,Cl, (3.0
mL)% JV T Sharpless NV SUS D — BV HEICE o To BRIEZ S D W TN T Do v~ T
7 7 4 — (hexane:EtOAc=3:7) THHEI L., A/LAHRF T R R-110(0.136 g,61%,4.3%e.c.) &137=,

IR, =) F A~ —iREERTx 7L HPLC (2 X » CTH#RE L7 (DAICEL CHIRALPAK IF,
hexane : EtOH : trifluoroacetic acid =96 : 4 : 0.1, 0.75 mL/min, 250 nm, fmajor = 33.39 min, fminor = 35.92

min),
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1-Methoxy-2-[(R)-methylsulfinyl]benzene (R-1112).7¢ 7" U —/L 2L 7 ¢ | 106a (0.200 g, 1.30 mmol),
L-DET (0.44 mL, 2.59 mmol), Ti(O-i-Pr)4 (0.38 mL, 1.30 mmol), 80% CHP (0.26 mL, 1.43 mmol), dry
CH2Cl, (3.0 mL)Z H\"C Sharpless NAERLIE D — K BAFIEI At~ T, FREZ Y DTNV T

L7~ 8777 4 — (hexane : EtOAc =6 : 4) TR L, A/LAFRF T K R-111a (0.226 g, > 99%,

9N1%ee) ZfH7-, MEAK, =) FA~—@lEI=ELF 7 /L HPLC |2 X > TRE L7= (DAICEL
CHIRALPAK IF, hexane : EtOH =96 : 4, 0.75 mL/min, 250 nm, #major = 57.12 min, fminor = 60.62 min),

2-Methoxy-1-methyl-3-[(R)-methylsulfinyl]benzene (R-111b). 7 U —/L AL 7 1 K106b (0.200 g,
1.19 mmol), L-DET (0.41 mL,2.38 mmol), Ti(O-i-Pr)4(0.35mL, 1.19 mmol), 80% CHP (0.24 mL, 1.31
mmol), dry CHCl, (3.0 mL)% F\ T Sharpless A AL i D — R EAEIEIZE o T2, FRiEZ T U H
TNHT KT a~< 7T 74— (hexane: EtOAc=1:1) THE L, A/LAFT FR-111b (0.192 g,
88%, 89% e.e.) ZfH7-, MEAHIL, =) F A~ —iBFEIHRILIX T LVHPLCIZ L > TRE LT
(DAICEL CHIRALPAK IF, hexane : EtOH =96 : 4, 0.75 mL/min, 250 nm, fmajor = 33.32 min, #minor = 36.21
min), [a]p=+267.3 (c=1.1 in CHCls); '"H NMR (400 MHz, CDCl3) 6 7.68 (dd, J=7.6, 1.6 Hz, 1H), 7.32
(dd, J = 7.6, 1.6 Hz, 1H), 7.26 (t, J = 7.6 Hz, 1H), 3.81 (s, 3H), 2.78 (s, 3H), 2.33 (s, 3H); 3C NMR (100
MHz, CDCI3) 6 153.6, 138.5, 134.0, 131.3, 125.1, 122.0, 60.9, 42.3, 15.4; IR (neat) 3474, 2995, 2940, 2860,
2835, 1468, 1412, 1290, 1258, 1223, 1171, 1148, 1057, 999 cm'; HRMS (EI) for CoH120,S calcd 184.0558
(M"), found 184.0564.

1-(Methylsulfinyl)-2-(methoxymethoxy)benzene (R-112a). 7 YV —/L AL 77 ¢+ K108a (0.200 g, 1.09
mmol), L-DET (0.37 mL, 2.17 mmol), Ti(O-i-Pr)s (0.32 mL, 1.09 mmol), 80% CHP (0.18 mL, 1.19
mmol), dry CH,CL (5.0 mL) % H\>"CSharpless ™A EE{LEUG O — KB EEIZHE - 7=, FRiEZ )
HTNHT AT a~ h7 T 7 4— (hexane: EtOAc=1:1) THHRI L, A/LEF T FR-112a (0.222
g, > 99%, 91% ee.) 7=, AMEK, =) FA4~—i@BEFILF T /VHPLCIZ L > TRIE LT
(DAICEL CHIRALPAK IF, MeCN only, 0.50 mL/min, 250 nm, #major = 10.80 min, #minor = 11.62 min),
[a]p = +269.3 (¢ = 2.8 in CHCl3); 'H NMR (400 MHz, CDCl3) 6 7.85 (dd, J = 8.0, 1.6 Hz, 1H), 7.43 (dt, J
= 8.0, 1.6 Hz, 1H), 7.25 (t, J = 8.0 Hz, 1H), 7.15 (d, J = 8.0 Hz, 1H), 5.27 (d, J = 6.8 Hz, 1H), 5.23 (d, J =
6.8 Hz, 1H), 3.49 (s, 3H), 2.80 (s, 3H); 3C NMR (100 MHz, CDCls) 152.3, 133.7, 131.8, 124.5, 122.7,
113.8,94.4,56.4,41.4; IR (KBr) 3069, 3001, 2951, 2922, 2911, 2828, 1585, 1472, 1441, 1410, 1315, 1269,
1229, 1200, 1150, 1132, 1082, 1062, 1034, 980 cm'; HRMS (EI) for CoH;,03S caled 200.0507 (M*), found
200.0500; Anal. Caled for CoH1203S: C, 53.98; H, 6.04; N, 0.00. found: C, 54.16; H, 5.96; N, 0.00.

2-(Methoxymethoxy)-1-methyl-3-[(R)-methylsulfinyl]benzene (R-112b). 7 U —/L A /L7 4 K 92
(1.00 g, 5.04 mmol), L-DET (1.7 mL, 10.1 mmol), Ti(O-i-Pr)4 (1.5 mL, 5.04 mmol), 80% CHP (1.0 mL,
5.55 mmol), dry CH,Cl, (20 mL) % VT Sharpless R BRIL S O — R ERAVEIEICHE - T2, FREA
SUBRFNTIT I~ 7T 7 4 — (hexane : EtOAc=1:1) THE L, Z/LEREFT K R-112b
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(1.06 g,99%,94% e.e.) Z1F7=, MR, =) FA4~—@EIREFZ /L HPLC IZ X > TIREL
7= (DAICEL CHIRALPAK IF, hexane : EtOH = 96 : 4, 0.75 mL/min, 250 nm, fmajor = 73.89 min, fminor =
66.96 min), [a]p = +242.0 (¢ = 1.0 in CHCL3); "H NMR (400 MHz, CDCl3) d 7.72 (dd, J = 1.6, 7.6 Hz,
1H), 7.33 (dd, J = 1.6, 7.4 Hz, 1H), 7.29 (t, J = 7.6 Hz, 1H), 5.04 (d, J = 6.0 Hz, 1H), 5.02 (d, /= 6.0 Hz,
1H), 3.61 (s, 3H), 2.79 (s, 3H), 2.34 (s, 3H); '*C NMR (100 MHz, CDCls) ¢ 151.0, 139.1, 134.0, 131.5,
125.3, 122.0, 99.5, 57.7, 41.9, 16.3; IR (neat) 3503, 2992, 2955, 2932, 1462, 1398, 1159, 1057, 959, 945
cm’'; HRMS (EI) for C1oH1403S caled 214.0664 (M*), found 214.0661.

2-(Methoxymethoxy)-1-methyl-3-[(S)-methylsulfinyl]benzene (S-112b). 7 U —/L A /)L 7 4 K 92
(1.00 g, 5.04 mmol), D-DET (1.7mL, 10.1 mmol), Ti(O-i-Pr)4 (1.5 mL, 5.04 mmol), 80% CHP (1.0 mL,
5.55 mmol), dry CH,Cl> (20 mL) % i\ C Sharpless R A BR{L S O —fERAIEIEICHE - T2, FRIEA
SUBFNTT I~ 7T 7 4 — (hexane : EtOAc =1 : 1) THRLL, Z/LRFT K S-112b
(1.12 2,>99%, 2% e.e.) &437=, Mk, =7 > F4~—i@E=RLx 7 /L HPLC 12 X » TRE
L 7= (DAICEL CHIRALPAK IF, hexane : EtOH = 96 : 4, 0.75 mL/min, 250 nm, fmajor = 65.90 min, fminor
= 74.66 min), [a]p = -246.0 (¢ = 1.0 in CHCl3); HRMS (EI) for CoH1403S caled 214.0664 (M*), found
214.0660.

1-(Methoxymethoxy)-4-methyl-2-(methylsulfinyl)benzene (112¢). 7V —/L AL 7 ¢ K 108c¢ (0.200 g,
1.01 mmol), L-DET (0.35mL,2.02 mmol), Ti(O-i-Pr)s (0.30 mL, 1.01 mmol), 80% CHP (0.21 mL, 1.11
mmol), dry CH>Cl> (3.0mL) % f\ T Sharpless A EE{L G O — KB EEIZHE S T2, FRiEZ Y
NI T AT a~w h7 T 74— (hexane: EtOAc=1:1) THR L, A/AHEFT K 112¢(0.179 g,
83%, 95% ec.e.) & fF7z, HEEAJR, =) F A~ —HREFEITF T/ HPLC ICX > TRE LT
(DAICEL CHIRALPAK AY-3, hexane : i-PrOH =90 : 10, 0.75 mL/min, 250 nm, #major = 37.17 min, fminor =
39.65 min), [a]p=+213.2 (c= 1.5 in CHCl3); 'H NMR (400 MHz, CDCls) d 7.64 (d, J=2.0 Hz, 1H), 7.21
(dd, J= 8.4,2.0 Hz, 1H), 7.04 (d, J= 8.4 Hz, 1H), 5.24 (d, J= 6.8 Hz, 1H), 5.19 (d, J= 6.8 Hz, 1H), 3.47
(s, 3H), 2.79 (s, 3H), 2.38 (s, 3H); 3C NMR (100 MHz, CDCls) § 150.0, 133.2, 132.5, 132.2, 124.5, 113.8,
94.4,56.2,41.3, 20.4; IR (neat) 3495, 2994, 2953, 2920, 2828, 1489, 1416, 1271, 1159, 1142, 1084, 1070,
1038, 982 cm'; HRMS (EI) for C19H1403S caled 214.0664 (M*), found 214.0661.

4-Fluoro-2-(methoxymethoxy)-1-(methylsulfinyl)benzene (112d). 7V —/L AL~ ¢ K 108d (0.200 g,
0.989 mmol), L-DET (0.32 mL, 1.88 mmol), Ti(O-i-Pr)s (0.28 mL, 0.989 mmol), 80% CHP (0.19 mL,
1.04 mmol), dry CH2Cl> (3.0 mL) % VT Sharpless R BE{L St D — R ERVEIEICHE - 72, FRifi %
YUBTNH T AT~ 87T 7 4 — (hexane : EtOAc =1 : 1) THE L, A/LAFT R 112d
(0.187 g, 87%, 93% e.e.) &437=, HEAFEK, =) FF~—il@FI=ILF 7 /L HPLC I L - TRIE
L7z (DAICEL CHIRALPAK IF, hexane : EtOH = 96 : 4, 0.50 mL/min, 250 nm, fmajor = 63.75 min, fminor
=61.10 min), [a]p=+235.8 (¢ = 1.4 in CHCls); '"H NMR (400 MHz, CDCl3) 6 7.80 (dd, J = 8.4, 6.4 Hz,

- 101 -



1H), 6.97-6.91 (m, 2 H), 5.25 (d, J = 6.8 Hz, 1H), 5.22 (d, J = 6.8 Hz, 1H), 3.49 (s, 3H), 2.78 (s, 3H); 13C
NMR (100 MHz, CDCls) 6 165.2 (d, J=248.9 Hz), 153.5 (d, J=11.0 Hz), 129.2 (d, /= 3.0 Hz), 126.2 (d,
J=10.2 Hz), 109.6 (d, /= 22.0 Hz), 102.5 (d, J=27.0 Hz), 94.7, 56.6, 41.6 (d, J= 1.5 Hz); IR (KBr) 3102,
3073, 3038, 2994, 2967, 2907, 2880, 2833, 1607, 1587, 1477, 1450, 1429, 1408, 1393, 1312, 1275, 1236,
1225, 1169, 1152, 1094, 1067, 1034, 988 cm’'; HRMS (EI) for CoH;1FOsS caled 218.0413 (M*), found
218.0410; Anal. Calcd for CoH;1FO3S: C, 49.53; H, 5.08; N, 0.00. found: C, 49.81; H, 5.03; N, 0.00.

4-Fluoro-1-(methoxymethoxy)-2-(methylsulfinyl)benzene (112e). 7V —/L AL 7 ¢ | 108e (0.200 g,
0.989 mmol), L-DET (0.32 mL, 1.88 mmol), Ti(O-i-Pr)s (0.28 mL, 0.989 mmol), 80% CHP (0.19 mL,
1.04 mmol), dry CH2Cl> (3.0 mL) % i\ T Sharpless R A BV St D —fRERVEEICHE - 72, FRifi %
VUBTNIT AT a~w 7T 74— (hexane : EtOAc =1 : 1) THHRIL, A/LFFT R 112d
(0.196 2,91%,92% e.e.) ZfH7-, HEAERK, 1[EOFEREE (hexane-EtOAc) DI L= F
F A~ —iBERIIZNZI 69%,. 9% ee. TH o7z, =) F A4~ —i@fl=IIx 7 /L HPLC (2 &
- TRE L7z (DAICEL CHIRALPAK IF, hexane : EtOH = 90 : 10, 0.50 mL/min, 250 nm, fmajor = 27.14
min, fminor = 35.00 min), mp 57-60 °C; [a]p = +249.0 (¢ = 3.1 in CHClz); '"H NMR (400 MHz, CDCls) &
7.58 (dd, J = 7.6, 2.4 Hz, 1H), 7.15-7.08 (m, 2H), 5.23 (d, J = 6.8 Hz, 1H), 5.19 (d, J = 6.8 Hz, 1H), 3.49
(s, 3H), 2.80 (s, 3H); 3C NMR (100 MHz, CDCl3) 6 158.5 (d, J = 243.6 Hz), 148.3 (d, J = 2.3 Hz), 136.1
(d, J=6.1 Hz), 118.3 (d, J = 23.5 Hz), 115.5 (d, J= 7.6 Hz), 111.8 (d, J = 25.8 Hz), 95.0, 56.5, 41.4; IR
(KBr) 3105, 3034, 3003, 2961, 2947, 2911, 2835, 1485, 1479, 1406, 1315, 1288, 1263, 1244, 1209, 1184,
1153, 1132, 1088, 1065, 1030, 982 cm™'; HRMS (EI) for CoH11FO;3S caled 218.0413 (M*), found 218.0413;
Anal. Calcd for CoH1FO3S: C, 49.53; H, 5.08; N, 0.00. found: C, 49.58; H, 5.03; N, 0.00.

1-Methoxy-2-(methoxymethoxy)-3-(methylsulfinyl)benzene (112f). 7V —/L. 2L 7 ¢ R 108f (0.200
g,0.933 mmol), L-DET (0.32 mL, 1.87 mmol)., Ti(O-i-Pr)s (0.27 mL, 0.933 mmol), 80% CHP (0.19 mL,
1.03 mmol), dry CH2Cl> (3.0 mL) % i\ T Sharpless R BV St D — R ERVEIEICHE - 72, FRifi %
YUBTNDT A~ 857 4— (hexane : EtOAc =1 :1) THR L, A/LEFT K 1126
(0.154 g, 72%, 93% e.e.) & FF7=, MR, —J > F A4~ —lE=IL* 7 /L HPLC 1T L > THRE
L 72 (DAICEL CHIRALPAK IF, hexane : i-PrOH =90 : 10, 0.75 mL/min, 250 nm, fmajor = 46.63 min, fminor
=42.42 min), [a]p=+159.0 (¢ = 1.4 in CHCLs); 'H NMR (400 MHz, CDCls) 6 7.46 (dd, J = 8.0, 1.6 Hz,
1H), 7.30 (t, J= 8.0 Hz, 1H), 7.05 (dd, J = 8.0, 1.6 Hz, 1H), 5.29 (d, J= 6.0 Hz, 1H), 5.14 (d, J = 6.0 Hz,
1H), 3.89 (s, 3H), 3.57 (s, 3H), 2.81 (s, 3H); '3C NMR (100 MHz, CDCls) ¢ 151.5, 140.6, 139.6, 125.2,
115.6,114.7,98.6, 57.9, 56.0, 42.0; IR (neat) 3026, 3001, 2957,2943,2911, 2847, 2828, 1582, 1489, 1472,
1450, 1441, 1306, 1265, 1192, 1163, 1067, 1043, 1028, 941 cm™'; HRMS (EI) for C1oH404S caled 230.0613
(M"), found 230.0617.

4-Methoxy-1-(methoxymethoxy)-2-(methylsulfinyl)benzene (112g). 7 UV — /L X)L 7 ¢ R 108fg
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(0.200 g, 0.933 mmol), L-DET (0.32 mL, 1.87 mmol), Ti(O-i-Pr)4 (0.27 mL, 0.933 mmol), 80% CHP
(0.19 mL, 1.03 mmol), dry CH>Cl> (3.0 mL) % i\ T Sharpless RAER{L S D —fRAERVEEIZHE -
Too BEE VDTN I T L7~ 7T 7 4 — (hexane: EtOAc=1:3) THR L, A/LKFT
N 112g(0.210 g, 99%, 92% e.e.) Zf37c, MR, =) F A4~ —lwFI=HiI* 7 /L HPLC IZ L -
CTIRE L7= (DAICEL CHIRALPAK IF, hexane : i-PrOH = 90 : 10, 0.75 mL/min, 250 nm, #major = 30.89
min, fminor = 35.37 min), [a]p =+195.4 (¢ = 1.5 in CHCl3); '"H NMR (400 MHz, CDCl3) 6 7.39 (d, J=3.2
Hz, 1H), 7.09 (d, J=9.2 Hz, 1H), 6.94 (dd, J=9.2, 3.2 Hz, 1H), 5.20 (d, /= 6.4 Hz, 1H), 5.15(d, /= 6.4
Hz, 1H), 3.85 (s, 3H), 3.48 (s, 3H), 2.80 (s, 3H); '3C NMR (100 MHz, CDCls) 6 155.5, 146.0, 134.9, 118.2,
115.8,108.2,95.1, 56.3,55.9, 41.4; IR (neat) 2995, 2968, 2953, 2941, 2828, 1609, 1491, 1470, 1433, 1317,
1269, 1215, 1198, 1157, 1140, 1084, 1061, 1024, 986 cm™'; HRMS (EI) for C1oH1404S caled 230.0613 (M™),
found 230.0609.

1-(Methoxymethoxy)-2-(methylsulfinyl)-4-nitrobenzene (112h). 7 J —/L AL 7 ¢ | 108e (0.100 g,
0.436 mmol). L-DET (0.15mL, 0.872 mmol). Ti(O-i-Pr)s (0.13 mL, 0.436 mmol). 80% CHP (0.090 mL,
0.480 mmol), dry CH2Cl (3.0 mL) % i\ C Sharpless AR LS D — R EAEIEICHE - T2, FRIE
VDTN T A~ 7T 7 4 — (hexane : EtOAc=1:1) THERIL, A/LFEFT R 112d
(0.0976 g,91%, 99% e.e.) =1G7-, HEABEIK, 1 BIOFFEHE% (hexane-EtOAc) DULEIR L=
YA~ —WREERIIENE 4%, > 99% ee. ThH oo, T TF A~ —imFIFHILF T /L HPLC
\Z & > TPJE L7z (DAICEL CHIRALPAK AY-3, hexane : EtOH = 70 : 30, 0.75 mL/min, 250 nm, fmajor
= 95.22 min, fminor = 31.35 min), mp 110-111 °C; [a]p = +200.0 (¢ = 1.1 in CHCl3); '"H NMR (400 MHz,
CDCl3) 6 8.74 (d, J=2.8 Hz, 1H), 8.33 (dd, /= 8.8, 2.8 Hz, 1H), 7.29 (d, J= 8.8 Hz, 1H), 5.39 (d, /= 6.8
Hz, 1H), 5.35 (d, J = 6.8 Hz, 1H), 3.52 (s, 3H), 2.85 (s, 3H); '3C NMR (100 MHz, CDCl3) § 156.9, 143.2,
136.1, 127.8, 121.4, 114.0, 95.0, 57.0, 41.2; IR (KBr) 3102, 2970, 2922, 2839, 1587, 1512, 1487, 1472,
1341, 1261, 1231, 1206, 1167, 1134, 1088, 1059, 1028, 949 cm’'; HRMS (EI) for CoH;1NOsS caled
245.0358 (M"), found 245.0354; Anal. Calcd for CoH1NOsS: C, 44.08; H, 4.52; N, 5.71. found: C, 44.33;
H, 4.60; N, 5.87.

Methyl 4-(methoxymethoxy)-3-(methylsulfinyl)benzoate (112i). 7 U —/L AL 7 ¢ K 108i (0.100 g,
0.413 mmol), L-DET (0.14mL, 0.825 mmol), Ti(O-i-Pr)s (0.12 mL, 0.413 mmol), 80% CHP (0.084 mL,
0.454 mmol), dry CH2Cl (3.0 mL) % i\ T Sharpless AR LI D — R BRAEERICHE - T2, FRIE
VBTN T AT a~w 87T 7 4 — (hexane : EtOAc =2 : 3) THRRI L, A/LAEFT R 112i
(0.109 g,>99%,96% e.e.) Z1G7, HMAMEILR, 1 EIOMHEREE (hexane-EtOAc) DILFEI L =T
VT A —RBEIRIZENEN 47%, > 99% ee. ThoTo, T U F A~ —ilbE#ILF 7 L HPLC
2L > CIE L7 (DAICEL CHIRALPAK IF, hexane : EtOH = 70 : 30, 0.75 mL/min, 250 nm, fmajor =
17.63 min, fiminor = 20.00 min), mp 70-74 °C; [a]p =+172.1 (c= 1.3 in CHCls); '"H NMR (400 MHz, CDCls)
58.52(d,J=2.4Hz, 1H), 8.15 (dd, J= 8.8, 2.4 Hz, 1H), 7.20 (d, J= 8.8 Hz, 1H), 5.33 (d, /= 6.8 Hz, 1H),
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5.29 (d, J = 6.8 Hz, 1H), 3.92 (s, 3H), 3.50 (s, 3H), 2.81 (s, 3H); 1*C NMR (100 MHz, CDCl3) 6 165.9,
155.8, 134.3, 133.9, 126.6, 125.1, 113.5, 94.6, 56.8, 52.2, 41.4; IR (KBr) 3078, 3007, 2980, 2955, 2922,
2841, 1709, 1599, 1489, 1445, 1321, 1312, 1287, 1254, 1207, 1165, 1148, 1115, 1086, 1069, 1034, 955 cm
I, HRMS (EI) for C1;H140sS calcd 258.0562 (M), found 258.0575; Anal. Calcd for C11H1405S: C, 51.15;
H, 5.46; N, 0.00. found: C, 51.37; H, 5.46; N, 0.00.

4-(Methoxymethoxy)-3-(methylsulfinyl)benzaldehyde (112j). 7 U —/L A/~ ¢ K 108j (0.100 g,
0.471 mmol), L-DET (0.16 mL, 0.942 mmol), Ti(O-i-Pr)s(0.14 mL, 0.471 mmol), 80% CHP (0.096 mL,
0.518 mmol), dry CH2Cl (3.0 mL) % i\ C Sharpless A B LS D — R EAEIEICHE - T2, FRIE
VAT NI T Ay a~ 87T 7 4 — (hexane : EtOAc =2 : 3) THER L, A/LAFT K 1125
(0.0980 g, 91%, 94% e.e.) =1H7-, BEEIL, 1 [EIF#ELHEE (hexane-EtOAc) DI L=
F A~ —IWEIRITENEI 53%., > 99% ee. Tholz, =) FA~—ilEFiI¥x 7 /L HPLC (&
X o TIRJFE L7z (DAICEL CHIRALPAK IF, hexane : EtOH = 75 : 25, 0.75 mL/min, 250 nm, fmajor =
23.64 min, fminor = 29.88 min), mp 99-101 °C; [a]p = +203.5 (¢ = 1.2 in CHCls3); '"H NMR (400 MHz,
CDCl3) 6 10.01 (s, 1H), 8.39 (d, J= 2.0 Hz, 1H), 8.02 (dd, J = 8.4, 2.0 Hz, 1H), 7.30 (d, J = 8.4 Hz, 1H),
5.37(d, J=6.8 Hz, 1H), 5.33 (d, J = 6.8 Hz, 1H), 3.51 (s, 3H), 2.84 (s, 3H); '*C NMR (100 MHz, CDCls)
0 190.0, 156.9, 135.1, 132.6, 131.4, 127.9, 114.1,94.7, 56.9, 41.2; IR (KBr) 3078, 3038, 2974, 2832, 2803,
2737, 1694, 1682, 1595, 1576, 1495, 1474, 1416, 1398, 1277, 1250, 1206, 1186, 1171, 1101, 1061, 1032,
943 cm!; HRMS (EI) for C1oH1204S calcd 228.0456 (M*), found 228.0458; Anal. Calcd for C10H1204S: C,
52.62; H, 5.30; N, 0.00. found: C, 52.72; H, 5.34; N, 0.00.

1-(Methoxymethoxy)-2-(methylsulfinyl)-4-(trifluoromethyl)benzene (112k). 7 UV —/L X)L 7 4 |
108k (0.200 g, 0.793 mmol), L-DET (0.32 mL, 1.59 mmol), Ti(O-i-Pr)s (0.34 mL, 0.793 mmol), 80%
CHP (0.16 mL, 0.872 mmol), dry CH>CL (3.0 mL) % A\ "C Sharpless RAFEA{L G D —fEEIEIC
Weotz, BEE U ITN AT LY a~ 87T 7 ¢— (hexane: EtOAc=1:1) THHRIL, &ALk
¥ N 112k (0.186 g, 87%, 94% e.e.) & 157-, HEAEK, —F FA4~—iR=FiIx 7 /L HPLC IZ
X o THE L7z (DAICEL CHIRALPAK IF, hexane : EtOH = 90 : 10, 0.75 mL/min, 250 nm, fmajor =
12.71 min, fminor = 15.15 min), [a]p=+194.4 (¢ = 1.1 in CHCl3); "H NMR (400 MHz, CDCl3) § 8.14 (d, J
=2.4 Hz, 1H), 7.70 (dd, J = 8.4, 2.4 Hz, 1H), 7.26 (d, J = 8.4 Hz, 1H), 533 (d, /= 7.2 Hz, 1H), 5.29 (d, J
= 6.8 Hz, 1H), 3.50 (s, 3H), 2.83 (s, 3H); *C NMR (100 MHz, CDCl3) § 154.7 (d, J= 1.5 Hz), 135.0, 129.2
(q, J=3.8 Hz), 125.2 (q, /= 33.4 Hz), 123.7 (q, J = 270.9 Hz), 122.5 (q, J = 3.8 Hz), 113.9, 94.6, 56.7,
41.2; IR (KBr) 3061, 3007, 2965, 2940, 2926, 2832, 1611, 1582, 1497, 1416, 1331, 1261, 1238, 1204, 1150,
1115, 1074, 1038, 962 cm’'; HRMS (EI) for CioH1F303S caled 268.0381 (M*), found 268.0382; Anal.
Calcd for C1oH11F30sS: C, 44.77; H, 4.13; N, 0.00. found: C, 45.06; H, 4.11; N, 0.00.

1-(Ethylsulfinyl)-2-(methoxymethoxy)benzene (117a). 7V —/L AL 77 ¢ F113a(0.200 g, 1.01 mmol),
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L-DET (0.35 mL, 2.02 mmol), Ti(O-i-Pr)4 (0.30 mL, 1.01 mmol), 80% CHP (0.16 mL, 1.11 mmol), dry
CH2Cl> (3.0 mL) % FIV>CSharpless ™~ F B LIS D —AREIEIWE - 7o, FREEZ ) T NVTZ
L7 v~ 777 ¢— (hexane : EtOAc=1:1) THHR L, A/LFF T F117a (0.190 g, 88%, 68%
ce) i, AR, =FrF A~ —@EFELF¥ 7 VHPLCIZ L - THRE L (DAICEL
CHIRALPAK IF, MeCN only, 0.50 mL/min, 250 nm, #major = 10.80 min, fminor = 11.62 min), [o]p =+215.3
(¢ =3.2 in CHCls); 'H NMR (400 MHz, CDCl3) 6 7.78 (dd, J = 8.0, 2.0 Hz, 1H), 7.42 (dt, J = 8.0, 2.0 Hz,
1H), 7.22 (t, J = 8.0 Hz, 1H), 7.14 (d, J = 8.0 Hz, 1H), 5.26 (d, J = 6.8 Hz, 1H), 5.22 (d, J = 6.8 Hz, 1H),
3.48 (s, 3H), 3.08 (dq, J = 14.0, 7.2 Hz, 1H), 2.83 (dq, J = 14.0, 7.2 Hz, 1H), 1.22 (t, J = 7.2 Hz, 3H); 13C
NMR (100 MHz, CDCl3) 0 152.4, 131.6, 130.9, 125.5, 122.2, 113.7, 94.3, 56.2, 46.5, 5.4; IR (neat) 3466,
2967, 2934, 2845, 1585, 1474, 1441, 1269, 1155, 1130, 1084, 1070, 1036, 978 cm’!; HRMS (EI) for
Ci0H1403S calcd 214.0664 (M), found 214.0665.

1-(Ethylsulfinyl)-2-(methoxymethoxy)-3-methylbenzene (117b). 7 U —/L. A7 ¢+ K 93 (0.200 g,
0.942 mmol). L-DET (0.32 mL, 1.88 mmol), Ti(O-i-Pr)s (0.28 mL, 0.942 mmol). 80% CHP (0.19 mL,
1.04 mmol), dry CH2Cl> (3.0 mL) % i\ T Sharpless R BV St D —fRERVEEICHE - 72, FRifi%
VUBTNIT AT a~w 87T 7 4— (hexane : EtOAc =1:1) THHE L, A/LEFT N 117b
(0.183 g, 85%, 67% e.e.) ZH37=, MR, =) F A4~ —iaf=RII+ 7 /L HPLC (2 X » TRE
L 7= (DAICEL CHIRALPAK IF, hexane : i-PrOH = 96 : 4, 0.75 mL/min, 250 nm, fmajor = 74.45 min, fminor
=71.06 min), [a]p=+215.5 (¢ = 3.6 in CHCI3); '"H NMR (400 MHz, CDCl3) 6 7.64 (dd, J = 7.6, 2.0 Hz,
1H), 7.32 (dd, J = 7.6, 2.0 Hz, 1H), 7.26 (t, J = 7.6 Hz, 1H), 5.04 (d, J = 6.0 Hz, 1H), 5.02 (d, J= 6.0 Hz,
1H), 3.60 (s, 3H), 3.09 (dq, J = 13.6, 7.2 Hz, 1H), 2.82 (dq, J = 13.6, 7.2 Hz, 1H), 2.33 (s, 3H), 1.20 (t, J =
7.2 Hz, 3H); 3C NMR (100 MHz, CDCl3) § 151.2, 136.3,133.9, 131.4, 124.9, 123.2,99.5, 57.7, 47.5, 16.3,
5.7; IR (neat) 3466, 2967, 2934, 2876, 2828, 1460, 1429, 1398, 1159, 1072, 1057, 1045, 1022, 949 cm’!;
HRMS (EI) for C11H1603S caled 228.0820 (M*), found 228.0821.

2-(Ethylsulfinyl)-1-(methoxymethoxy)-4-methylbenzene (117¢). 7V —/L. 2L~ ¢ | 113c (0.200 g,
0.942 mmol). L-DET (0.32 mL, 1.88 mmol). Ti(O-i-Pr)s (0.28 mL, 0.942 mmol). 80% CHP (0.19 mL,
1.04 mmol), dry CH2Cl> (3.0 mL) % i\ T Sharpless R BE{L St D — R ERVEIEICHE - 72, FRifi %
YUBFNHT AT~ N7 T 7 4 — (hexane : EtOAc =2 : 3) THRI L, AAFT R 117c
(0.216 g, > 99%, 74% e.e.) =fF7-, AR, =) F A~ —WFIFIXF 7 /L HPLC IZ L > TR
i L7z (DAICEL CHIRALPAK AY-3, hexane : i-PrOH =90 : 10, 0.50 mL/min, 250 nm, #major = 54.99 min,
fminor = 40.27 min), [a]p = +191.4 (¢ = 1.5 in CHCls); 'H NMR (400 MHz, CDCls) § 7.57 (d, J = 2.0 Hz,
1H), 7.20 (dd, J = 8.4, 2.0 Hz, 1H), 7.03 (d, J = 8.4 Hz, 1H), 5.23 (d, /= 6.8 Hz, 1H), 5.17 (d, J = 6.8 Hz,
1H), 3.47 (s, 3H), 3.07 (dq, J = 13.6, 7.6 Hz, 1H), 2.82 (dq, J = 13.6, 7.6 Hz, 1H), 2.37 (s, 3H), 1.23 (t, J =
7.6 Hz, 3H); 3*C NMR (100 MHz, CDCls) 6 150.3, 132.2, 132.1, 130.6, 125.6, 113.8, 94.5, 56.2, 46.7, 20.4,
5.6; IR (neat) 3487, 2967, 2932, 2874, 2826, 1491, 1456, 1271, 1159, 1142, 1084, 1069, 1038, 982 cm’;
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HRMS (EI) for C1H;603S caled 228.0820 (M*), found 228.0823.

1-(Ethylsulfinyl)-4-fluoro-2-(methoxymethoxy)benzene (117d). 7V —/L AL 7 « K 113d (0.200 g,
0.925 mmol). L-DET (0.32 mL, 1.85 mmol). Ti(O-i-Pr)s (0.27 mL, 0.925 mmol). 80% CHP (0.19 mL,
1.02 mmol), dry CH>Cl, (3.0mL) % I\ T Sharpless NIV D — BB e~ T2, FRiE%E
VIUBTFNHT A a~ 87T 7 4— (hexane : EtOAc =1 :1) THR L, ALAFT N 117d
(0.202 g, 94%, 62% e.e.) Z 437z, MR, =) o F A~ —iaf=ITF 7 L HPLC (2 X > TRE
L 7= (DAICEL CHIRALPAK IF, hexane : i-PrOH =95 : 5, 0.50 mL/min, 250 nm, fmajor = 60.63 min, fminor
=58.38 min), [a]p=+179.3 (c = 2.6 in CHCL3); '"H NMR (400 MHz, CDCl3) § 7.62 (dd, J=9.2, 6.4 Hz,
1H), 6.84-6.79 (m, 2H), 5.14 (d, J = 6.8 Hz, 1H), 5.13 (d, J = 6.8 Hz, 1H), 3.38 (s, 3H), 2.95 (dg, J = 13.6,
7.2 Hz, 1H), 2.69 (dq, J = 13.6, 7.2 Hz, 1H), 1.10 (t, J = 7.2 Hz, 3H); '*C NMR (100 MHz, CDCl3) 6 164.9
(d, J=248.9 Hz), 153.5 (d, /= 10.6 Hz), 127.1 (d, J=9.9 Hz), 126.4 (d, J = 3.1 Hz), 109.1 (d, J=22.0
Hz),102.3 (d,J=26.6 Hz), 94.5, 56.4, 46.6, 5.3; IR (neat) 3495, 2967, 2934, 2876, 2832, 1605, 1587, 1479,
1427, 1391, 1275, 1117, 1086, 1069, 1024, 988 cm™'; HRMS (EI) for C;oH13FO;S calcd 232.0569 (MY),
found 232.0568.

2-(Ethylsulfinyl)-4-fluoro-1-(methoxymethoxy)benzene (117e). 7 U —/L. 2L 7 ¢ K 113e (0.200 g,
0.925 mmol), L-DET (0.32 mL, 1.85 mmol), Ti(O-i-Pr)s (0.27 mL, 0.925 mmol), 80% CHP (0.19 mL,
1.02 mmol), dry CH2Cl> (3.0 mL) % i\ T Sharpless R BR{L St D — R ERVEEICHE - 72, FRifi %
YUBTNBET A ua~x 7T 74— (hexane : EtOAc =1 :1) THHE L, ALEFT K 117
(0.228 g, > 99%, 68% e.e.) Z1F7=, MR, =) F A~ —@FEIFHILF 7 /L HPLC 1T L > Tk
iE£ L7z (DAICEL CHIRALPAK IF, hexane : EtOH = 90 : 10, 0.50 mL/min, 250 nm, Zmajor = 22.40 min,
tminor = 30.75 min), [a]p=+177.4 (¢ = 4.1 in CHCl3); "H NMR (400 MHz, CDCl3) § 7.41 (dd, J = 7.6, 2.8
Hz, 1H), 7.06-6.97 (m, 2H), 5.14 (d, J= 6.8 Hz, 1H), 5.09 (d, J = 6.8 Hz, 1H), 3.39 (s, 3H), 3.00 (dq, J =
13.6, 7.6 Hz, 1H), 2.74 (dq, J= 13.6, 7.6 Hz, 1H), 1.13 (t, J= 7.6 Hz, 3H); '3*C NMR (100 MHz, CDCl;) 6
158.1 (d, J = 242.5 Hz), 148.5 (d, /= 3.0 Hz), 133.3 (d, /= 5.3 Hz), 118.0 (d, /= 22.7 Hz), 1154 (d, J =
7.6 Hz), 112.7 (d, J = 26.6 Hz), 94.9, 56.3, 46.5, 5.4; IR (neat) 3503, 2967, 2936, 2911, 2878, 2828, 1485,
1400, 1258, 1184, 1157, 1128, 1084, 1067, 1026, 979 cm™'; HRMS (EI) for CioH3FO3S caled 232.0569
(M"), found 232.0567.

1-(Ethylsulfinyl)-3-methoxy-2-(methoxymethoxy)benzene (117f). 7 U —/L. 217 ¢ K 113f(0.200 g,
0.877 mmol), L-DET (0.30 mL, 1.75 mmol), Ti(O-i-Pr)s4 (0.26 mL, 0.877 mmol), 80% CHP (0.18 mL,
0.965 mmol), dry CH2Cl (3.0 mL) % i\ T Sharpless AR LI D — R BAEEICHE - T2, FRIE
VATV T AT a~x s T 7 4 — (hexane : EtOAc =2 : 3) THHEIL, A/LARFT K117
(0.138 g, 64%, 66% e.e.) & 37z, MK, —F > FF~—lEl=HIL* 7 /L HPLC IZ L > THRIE
L 72 (DAICEL CHIRALPAK IF, hexane : i-PrOH =90 : 10, 0.75 mL/min, 250 nm, fmajor = 40.87 min, fminor
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=36.86 min), [a]p =+131.5 (¢ =2.1 in CHCls); "H NMR (400 MHz, CDCls) 6 7.40 (dd, J = 8.0, 1.6 Hz,
1H), 7.28 (t, J= 8.0 Hz, 1H), 7.04 (dd, J = 8.0, 1.6 Hz, 1H), 5.28 (d, /= 6.0 Hz, 1H), 5.13 (d, /= 6.0 Hz,
1H), 3.88 (s, 3H), 3.58 (s, 3H), 3.10 (dq, /= 13.6, 7.6 Hz, 1H), 2.85 (dq, /= 13.6, 7.6 Hz, 1H), 1.21 (t,J =
7.6 Hz, 3H); 3C NMR (100 MHz, CDCl3) § 151.5, 140.8, 137.0, 124.8, 116.9, 114.6, 98.6, 57.9, 56.0, 47.5,
5.8; IR (neat) 3464, 2967, 2936, 2839, 1589, 1477, 1450, 1439, 1300, 1267, 1190, 1177, 1159, 1072, 1059,
1036, 945 cm’'; HRMS (EI) for C11H;604S calcd 244.0769 (M), found 244.0768.

2-(Ethylsulfinyl)-4-methoxy-1-(methoxymethoxy)benzene (117g). 7V —/L 2L 7 + K 113g (0.200
g,0.877 mmol), L-DET (0.30 mL, 1.75 mmol), Ti(O-i-Pr)4(0.26 mL, 0.877 mmol), 80% CHP (0.18 mL,
0.965 mmol), dry CH2Cl (3.0 mL) % i\ C Sharpless AR LS G D — R EAEIEICHE - T2, FRIE
VTN T Ay a~ 7T 7 4 — (hexane : EtOAc =2 :3) TR L, ALAFAFT N 117g
(0.200 g, 92%, 78% e.e.) ZH37=, MR, =) F A4~ —iaf=|I* 7 L HPLC (2 X » TRE
L 7= (DAICEL CHIRALPAK IF, hexane : i-PrOH =90 : 10, 0.75 mL/min, 250 nm, fmajor = 25.99 min, fminor
=32.94 min), [a]p=+159.8 (c = 2.1 in CHCl3); '"H NMR (400 MHz, CDCls) 6 7.33 (d, J = 3.2 Hz, 1H),
7.09 (d, J=8.8 Hz, 1H), 6.93 (dd, J= 8.8, 3.2 Hz, 1H), 5.19 (d, /= 6.8 Hz, 1H), 5.14 (d, /= 6.8 Hz, 1H),
3.84 (s, 3H), 3.48 (s, 3H), 3.08 (dq, J = 13.6, 7.6 Hz, 1H), 2.83 (dq, J = 13.6, 7.6 Hz, 1H), 1.24 (1, J=7.6
Hz, 3H); 3C NMR (100 MHz, CDCls) ¢ 155.2, 146.2, 132.2, 117.8, 115.7, 109.4, 95.0, 56.2, 55.7, 46.7,
5.6; IR (neat) 3482, 2959, 2936, 2909, 2832, 1491, 1441, 1267, 1194, 1157, 1138, 1082, 1067, 1043, 1026,
984 cm!'; HRMS (EI) for C11H,604S caled 244.0769 (M), found 244.0762.

2-(Ethylsulfinyl)-1-(methoxymethoxy)-4-nitrobenzene (117h). 7 YV —/L AL 7 ¢+ K 113h (0.130 g,
0.534 mmol), L-DET (0.18 mL, 1.07 mmol), Ti(O-i-Pr)s (0.16 mL, 0.534 mmol), 80% CHP (0.11 mL,
0.588 mmol), dry CH2Cl (3.0 mL) % i\ C Sharpless AR LG D — R EAEEICHE - T2, FRIE
VNN T A~ 7T 7 4 — (hexane : EtOAc =2 :3) THHRIL, A/LEFT R 117h
(0.135 g, 97%, 78% e.e.) %437z, AMEKR, —=F > F A4~ —i@El=ILx 7 /L HPLC |2 X » THRE
L7z (DAICEL CHIRALPAK AY-3, hexane : EtOH = 70 : 30, 0.75 mL/min, 250 nm, fmajor = 46.48 min,
fminor = 28.95 min), [a]p = +177.7 (¢ = 1.8 in CHCls); 'H NMR (400 MHz, CDCls) § 8.68 (d, J = 2.4 Hz,
1H), 8.33 (dd, /= 8.8, 2.4 Hz, 1H), 7.28 (d, J = 8.8 Hz, 1H), 5.38 (d, /= 6.8 Hz, 1H), 5.33 (d, /= 6.8 Hz,
1H), 3.51 (s, 3H), 3.13 (dq, /= 14.8, 7.2 Hz, 1H), 2.85 (dq, J = 14.8, 7.2 Hz, 1H), 1.25 (t, /= 7.2 Hz, 3H);
3C NMR (100 MHz, CDCl3) 6 157.1, 143.1, 133.5, 127.7, 122.4, 113.9, 94.9, 57.0, 46.6, 5.6; IR (KBr)
3102, 2978, 2940, 2916, 2876, 2835, 1585, 1510, 1487, 1458, 1342, 1261, 1200, 1159, 1132, 1088, 1061,
1026, 945 cm’'; HRMS (EI) for C1oH3NOsS caled 259.0514 (M*), found 259.0517; Anal. Caled for CioHjs-
NOsS: C, 46.32; H, 5.05; N, 5.40. found: C, 46.62; H, 5.09; N, 5.53.

1-(Methoxymethoxy)-2-(propan-2-ylsulfinyl)benzene (118a).°® 7V —/L. 2L 7 ¢ K 114a (0.200 g,
0.943 mmol), L-DET (0.32 mL, 1.89 mmol), Ti(O-i-Pr)s4 (0.28 mL, 0.943 mmol), 80% CHP (0.19 mL,
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1.04 mmol), dry CH>Cl, (5.0 mL) % FI\N"T Sharpless NI G O — B IEIEICIE - T2, FRiE%E
VUATNI T A a~w N T 7 ¢+ — (hexane : EtOAc =1 :1) THE L, A/LAFT K 118a
(0.170 g, 79%, 26% e.e.) Z437=, MR, =) o F A4~ —iaf=Ix 7 /L HPLC (2 X > TRE
L 72 (DAICEL CHIRALPAK IF, MeCN only, 0.50 mL/min, 250 nm, fmajor = 10.70 min, fminor = 11.70 min),

2-(Methoxymethoxy)-1-methyl-3-(propan-2-ylsulfinyl)benzene (118b). 7 U — /L X/ 7 1 K 94
(0.300 g, 1.33 mmol), L-DET (0.45mL,2.65 mmol), Ti(O-i-Pr)4(0.39 mL, 1.33 mmol), 80% CHP (0.27
mL, 1.45 mmol), dry CH>Cl, (5.0 mL) % i\ "C Sharpless NA LSS D —fXEREIEICHE - T2, 7R
WaE VBTN T A7 ua~ T T 74— (hexane: EtOAc=1:1) THHRI L, A/LEF KN 118b
(0.258 g, 80%, 33% e.e.) & FF7=, MR, =) F A~ —iaf=FRIIS> 7 /L HPLC (2 X » TRE
L 7z (DAICEL CHIRALPAK IF, MeCN only, 0.50 mL/min, 250 nm, fmajor = 12.65 min, fminor = 13.60 min).
[a]p = +103.8 (¢ = 3.7 in CHClz); 'H NMR (400 MHz, CDCl3) 6 7.60 (dd, J= 7.6, 1.2 Hz, 1H), 7.31 (dd, J
=17.6, 1.2 Hz, 1H), 7.25 (t, J= 7.6 Hz, 1H), 5.04 (s, 2H), 3.61 (s, 3H), 3.12 (sept, J = 6.8 Hz, 1H), 2.33 (s,
3H), 1.39 (d, J= 6.8 Hz, 3H), 0.98 (d, J= 6.8 Hz, 1H); '3C NMR (100 MHz, CDCls) § 151.5, 135.6, 133.9,
131.5,124.8,123.9,99.5,57.7,51.8,17.3, 16.4, 12.3; KBr (neat) 3466, 2967, 2930, 2868, 1462, 1429, 1396,
1159, 1072, 1057, 1024, 949 cm’'; HRMS (EI) for C12H;303S caled 242.0979 (M"), found 242.0977.

1-(Methoxymethoxy)-4-methyl-2-(propan-2-ylsulfinyl)benzene (118¢c). 7 UV —/L X)L 7 ¢ K 1l4c
(0.200 g, 0.884 mmol), L-DET (0.30 mL, 1.77 mmol), Ti(O-i-Pr)4 (0.26 mL, 0.884 mmol), 80% CHP
(0.18 mL, 0.972 mmol), dry CH,Cl, (3.0 mL) % i\ T Sharpless <& BR{L St D — R ERAVEEIZHE -
77 Wit VDTN T v~ 2757 4 — (hexane: EtOAc=2:3) THR L., A/LHEF
N 118¢(0.161 g, 75%, 41% e.e.) Zf37-, RFEAMK, = F A~ —i@EHILF 7 /L HPLC [T X
- TP7E L7= (DAICEL CHIRALPAK AY-3, hexane : i-PrOH = 90 : 10, 0.50 mL/min, 250 nm, fmjor =
60.53 min, fminor = 30.64 min), [a]p =+85.6 (¢ = 1.9 in CHCl3); "H NMR (400 MHz, CDCl3) J 7.53 (d, J
=2.4Hz, 1H), 7.19 (dd, /= 8.4, 2.0 Hz, 1H), 7.03 (d, /= 8.4 Hz, 1H), 5.22 (d, /= 6.8 Hz, IH), 5.16 (d, J
= 6.8 Hz, 1H), 3.47 (s, 3H), 3.10 (sept, J = 6.8 Hz, 1H), 2.36 (s, 3H), 1.41 (d, J= 7.2 Hz, 3H), 1.04 (d, J =
6.8 Hz, 3H); *C NMR (100 MHz, CDCls) § 150.8, 132.1, 132.0, 130.2, 126.2, 113.9, 94.6, 56.2, 51.1, 20.5,
17.2, 12.5; IR (neat) 3474, 2968, 2930, 2868, 2826, 1489, 1464, 1271, 1159, 1142, 1084, 1070, 1040, 1022,
984 cm!'; HRMS (EI) for C12H;303S caled 242.0977 (M*), found 242.0979.

4-Fluoro-2-(methoxymethoxy)-1-(propan-2-ylsulfinyl)benzene (118d). 7 UV —/L AL 7 ¢ K 114d
(0.200 g, 0.868 mmol), L-DET (0.30 mL, 1.74 mmol), Ti(O-i-Pr)s (0.26 mL, 0.868 mmol), 80% CHP
(0.18 mL, 0.955 mmol), dry CH2Cl> (3.0 mL) % FV>"C Sharpless REFER{L i D — R ERAEIEIZHE
7= Wit VDTN T L a~ 27T 74— (hexane: EtOAc=2:1) THR L, A/LHEF
N 118d (0.209 g, 98%, 15%e.c.) ZF37=, AR, —F F A4~ —imFI=ILF 7 /L HPLC IZ L -
THRE L7- (DAICEL CHIRALPAK AY-3, hexane : i-PrOH = 90 : 10, 0.75 mL/min, 250 nm, Zmajor = 18.39
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min, fminor = 14.97 min), [o]p =+35.7 (¢ = 2.0 in CHCLs); 'H NMR (400 MHz, CDCl3) 5 7.70 (dd, J=9.2,
6.4 Hz, 1H), 6.94-6.89 (m, 2H), 5.25 (d, J= 6.8 Hz, 1H), 5.21 (d, J = 6.8 Hz, 1H), 3.49 (s, 3H), 3.06 (sept,
J=6.8 Hz, 1H), 1.40 (d, J = 6.8 Hz, 3H), 1.03 (d, J = 6.8 Hz, 3H); '*C NMR (100 MHz, CDCls) & 165.0
(d, J = 249.0 Hz), 154.1 (d, J = 11.3 Hz), 127.7 (d, J = 10.6 Hz), 126.0 (d, J = 3.0 Hz), 109.1 (d, J = 22.0
Hz), 102.3 (d, J = 26.6 Hz), 94.6, 56.4, 51.2, 16.9, 12.3; IR (neat) 3503, 2968, 2932, 2870, 2832, 1605,
1587, 1479, 1427, 1391, 1275, 1152, 1086, 1067, 1043, 1024, 988 cmr'; HRMS (EI) for C11H,;5sFOsS caled
246.0726 (M"), found 246.0728.

4-Fluoro-1-(methoxymethoxy)-2-(propan-2-ylsulfinyl)benzene (118¢). 7 U —/L AL 7 1 K 114e
(0.200 g, 0.868 mmol), L-DET (0.30 mL, 1.74 mmol), Ti(O-i-Pr)s (0.26 mL, 0.868 mmol), 80% CHP
(0.18 mL, 0.955 mmol), dry CHxCl (3.0 mL) % VT Sharpless R A BR{L S D —fRERAVEEIZHE -
77 Wi VAN BT v~ 757 4 — (hexane: EtOAc=5:1) THR L., A/LHEF
N 118e (0.130 g, 68%, 38% e.e.) & f37-, MR, =) > F A4~ —lwFIFiI* 7 /L HPLC IZ L -
TIRFE L7- (DAICEL CHIRALPAK AY-3, hexane : i-PrOH =90 : 10, 0.75 mL/min, 250 nm, #major = 21.92
min, fminor = 19.18 min), [a]p =+108.9 (c = 1.6 in CHCls); '"H NMR (400 MHz, CDCl3) 6 7.46 (dd, J= 8.0,
2.8 Hz, 1H), 7.15-7.06 (m, 2H), 5.23 (d, /= 6.8 Hz, 1H), 5.17 (d, J = 6.8 Hz, 1H), 3.48 (s, 3H), 3.13 (sept,
J=6.8 Hz, 1H), 1.44 (d, J= 6.8 Hz, 3H), 1.02 (d, /= 6.8 Hz, 3H); *C NMR (100 MHz, CDCl;) § 158.1
(d, J=243.6 Hz), 148.9 (d,J=2.3 Hz), 133.0 (d, J= 5.3 Hz), 118.1 (d, J=23.5 Hz), 115.5 (d, J= 7.6 Hz),
113.1 (d, J = 25.8 Hz), 95.0, 56.3, 51.1, 17.2, 12.2; IR (neat) 3482, 2970, 2934, 2909, 2870, 2828, 1485,
1400, 1258, 1184, 1157, 1128, 1084, 1069, 1022, 982 cm’'; HRMS (EI) for C1;H;sFOsS caled 246.0726
(M™), found 246.0724.

1-Methoxy-2-(methoxymethoxy)-3-(propan-2-ylsulfinyl)benzene (118f). 7V —/L AL 7 ¢ R 114f
(0.200 g, 0.826 mmol), L-DET (0.28 mL, 1.65 mmol), Ti(O-i-Pr)s (0.25 mL, 0.826 mmol), 80% CHP
(0.17 mL, 0.909 mmol), dry CH,Cl, (3.0 mL) % i\ >"C Sharpless <& BR{L St D — R ERAVEEIZHE -
77 Wi VDTN T L a~ 2757 4 — (hexane: EtOAc=1:1) THR L., A/LHEF
N 118f(0.145 g, 68%, 16% e.e.) Z1F7-, AR, =) F A4~ —BF=ILF 7 /L HPLC IZ L -
TYJE L7= (DAICEL CHIRALPAK IF, hexane : i-PrOH = 90 : 10, 0.75 mL/min, 250 nm, tmajor = 34.34
min, fminor = 30.80 min), [a]p = +25.5 (¢ = 1.5 in CHCI3); '"H NMR (400 MHz, CDCls) 6 7.35 (dd, J = 8.4,
1.6 Hz, 1H), 7.27 (t, J = 8.4 Hz, 1H), 7.03 (dd, J = 8.4, 1.6 Hz, 1H), 5.26 (d, J= 5.6 Hz, 1H), 5.14 (d, J =
5.6 Hz, 1H), 3.88 (s, 3H), 3.59 (s, 3H), 3.15 (sept, J = 6.8 Hz, 1H), 1.41 (d, J= 6.8 Hz, 3H), 1.00 (d, /= 6.8
Hz, 3H); 3C NMR (100 MHz, CDCl5) § 151.6, 141.2, 136.3, 124.6, 117.5, 114.5, 98.6, 58.0, 56.0, 51.8,
17.5, 12.4; IR (neat) 3462, 2967, 2934, 2839, 1587, 1476, 1450, 1439, 1300, 1267, 1190, 1175, 1159, 1072,
1059, 1038, 1024, 945 cm™'; HRMS (EI) for C;sH;sFOsS caled 258.0926 (M), found 258.0926.

4-Methoxy-1-(methoxymethoxy)-2-(propan-2-ylsulfinyl)benzene (118g).°® 7 U —/L AL 7 ¢ K 114g
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(0.200 g, 0.826 mmol), L-DET (0.28 mL, 1.65 mmol), Ti(O-i-Pr)s (0.25 mL, 0.826 mmol), 80% CHP
(0.17 mL, 0.909 mmol), dry CHCl (3.0 mL) % i\ T Sharpless R A BR{L S0 D —fRAERVEEIZHE -
Too BEE VDTN I T L7~ 7T 7 4 — (hexane: EtOAc=1:3) THR L, A/LKFT
N 118g(0.130 g, 61%, 55% e.e.) Zf37c, MR, =) > F A~ —lwFI=HiI* 7 /L HPLC IZ L -
CTIRE L7= (DAICEL CHIRALPAK IF, hexane : i-PrOH = 90 : 10, 0.75 mL/min, 250 nm, fmajor = 22.64

min, fminor = 33.58 min).

1-(Methoxymethoxy)-4-nitro-2-(propan-2-ylsulfinyl)benzene (118h). 7 U — /L 2 /L7 4 K 114h
(0.200 g, 0.777 mmol), L-DET (0.27 mL, 1.55 mmol), Ti(O-i-Pr)4 (0.23 mL, 0.777 mmol), 80% CHP
(0.16 mL, 0.855 mmol), dry CHxCl, (3.0 mL) % VT Sharpless R BR{L St D —fRERAVEEIZHE -
- Wi VDTN T L a~ 757 4 — (hexane : EtOAc=13:7) THR L., A/LAKF
> K 118h(0.165 g, 78%, 61% e.e.) A 137z, HAEMEK, = F A~ —i@gHiL* 7 /L HPLC IZ &
- TRE L7z (DAICEL CHIRALPAK AY-3, hexane : EtOH = 70 : 30, 0.75 mL/min, 250 nm, fmajor =
83.46 min, fminor = 21.66 min), [a]p=+136.8 (¢ = 1.3 in CHCl3); '"H NMR (400 MHz, CDCl3) 6 8.61 (d, J
=2.8 Hz, 1H), 8.29 (dd, /=9.2, 2.8 Hz, 1H), 7.26 (d, /= 9.2 Hz, 1H), 5.36 (d, /= 6.8 Hz, 1H), 5.30 (d, J
= 6.8 Hz, 1H), 3.49 (s, 3H), 3.12 (sept, J = 6.8 Hz, 1H), 1.45 (d, J = 6.8 Hz, 3H), 1.02 (d, J= 6.8 Hz, 3H);
13C NMR (100 MHz, CDCl3) § 157.4, 143.0, 133.1, 127.6, 122.8, 113.9, 95.0, 57.0, 51.3, 17.3, 12.5; IR
(KBr) 3102, 2968, 2928, 2870, 2832, 1585, 1514, 1489, 1470, 1344, 1261, 1227, 1198, 1165, 1132, 1088,
1065, 1026, 955 cm’'; HRMS (EI) for C11H;5NOsS calcd 273.0671 (M"), found 273.0669; Anal. Calcd for
CnHisNOsS: C, 48.34; H, 5.53; N, 5.12. found: C, 48.31; H, 5.47; N, 4.90.

1-(tert-butylsulfinyl)-2-(methoxymethoxy)benzene (1192).7* 77 U —/L 2L 7 t K 115a(0.200 g, 0.884
mmol), L-DET (0.30 mL, 1.77 mmol), Ti(O-i-Pr)s (0.26 mL, 0.884 mmol), 80% CHP (0.18 mL, 0.972
mmol), dry CH>Cl> (3.0mL) % f\>C Sharpless A B O — B EEIZHE S T2, TEMET L2
Frnma~ 777 ¢— (hexane : EtOAc=1:1) TL-DET ZfREL-%. YU WX vra~< 7/
Z 7 4— (hexane : EtOAc =4 : 1) THHRIL T, A/LAEF K 119a (0.168 g, 78%, 64% ee.) %1%
7o BAER, 1 EIOFREREE (hexane-EtOAc) DI L= ) F A4~ —lmflRITZ £
46%. 98% ee. Th o7, =F FA~v—wEHFILF 7 /L HPLC IZ L > THRE L7 (DAICEL
CHIRALPAK AY-3, hexane : EEOH =90 : 10, 0.75 mL/min, 250 nm, #major = 23.60 min, fminor = 14.11 min),

1-(tert-Butylsulfinyl)-2-(methoxymethoxy)-3-methylbenzene (119b). 7 U — /L 2 /)L 7 ¢ K 115b
(0.200 g, 0.832 mmol), L-DET (0.28 mL, 1.66 mmol), Ti(O-i-Pr)s (0.25 mL, 0.832 mmol), 80% CHP
(0.17 mL, 0.915 mmol), dry CH2Cl> (3.0 mL) % FV>"C Sharpless REFER{L i D — R ERAEIEIZHE -
7o IEMET VIS~ 7T 7 4 — (hexane : EtOAc =4 :1) TL-DET ZFgELE#%K, U D
TSNy a~ s 74— (hexane : EtOAc=4:1) THE LT, A/LAEFT K 119b (0.108 g, 50%,
55%e.e) 157, BAEREK, =) F 4~ —@E#E¥ 7 /L HPLC IZ L > TRE L7 (DAICEL
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CHIRALPAK AY-3, hexane : i-PrOH = 90 : 10, 0.75 mL/min, 250 nm, fmajor = 23.28 min, fminor = 21.07
min), [o]p=+146.0 (c = 1.6 in CHCI3); '"H NMR (400 MHz, CDCls) J 7.63 (dd, J= 7.6, 1.2 Hz, 1H), 7.32
(dd, J=7.6, 1.2 Hz, 1H), 7.23 (t, /= 7.6 Hz, 1H), 5.06 (d, /= 5.6 Hz, 1H), 5.03 (d, J= 5.6 Hz, 1H), 3.62
(s, 3H), 2.34 (s, 3H), 1.19 (s, 9H); *C NMR (100 MHz, CDCl3) 6 153.2, 134.2, 134.0, 131.7, 125.0, 124.5,
99.5,57.9,57.8,22.9, 16.5; IR (neat) 3447, 2961, 2928, 2903, 2868, 2828, 1458, 1429, 1396, 1364, 1256,
1159, 1072, 1043, 951 cm™'; HRMS (EI) for C13H2003S caled 256.1133 (M*), found 256.1128; Anal. Calcd
for C13H200:S: C, 60.91; H, 7.86; N, 0.00. found: C, 60.96; H, 7.72; N, 0.00.

2-(tert-Butylsulfinyl)-1-(methoxymethoxy)-4-methylbenzene (119¢). 7 UV — /L A /L7 4 F 115a
(0.200 g, 0.832 mmol), L-DET (0.28 mL, 1.66 mmol), Ti(O-i-Pr)4 (0.25 mL, 0.832 mmol), 80% CHP
(0.17 mL, 0.915 mmol), dry CH,Cl, (3.0 mL) % VT Sharpless R A BV St D —fRERAVEEIZHE -
7o IEET VI F I u~ 7T 7 ¢4 — (EtOAc) TL-DET ZfpEL7-%, U nvra~ 7
Z 7 4 — (hexane: EtOAc=7:3) THHHL L T, A/LAEF T K 119¢(0.146 g, 68%, 65% e.e.) Z1F7-,
HAREER, 1 [FOFEim% (hexane-EtOAc) DIHEE LU= F o F A4~ —l IR T Z L 27%.
>99% ee. Tholc, = FrFF~—lmEIFILx 7 /L HPLC IZ L - THE L7z (DAICEL
CHIRALPAK AY-3, hexane : EtOH =90 : 10, 0.75 mL/min, 250 nm, #major = 32.43 min, #minor = 10.03 min),
mp 84-85 °C; [a]p = +189.8 (¢ = 1.2 in CHCls); 'H NMR (400 MHz, CDCls) J 7.55 (d, J = 2.4 Hz, 1H),
7.20 (dd, J= 8.4, 2.4 Hz, 1H), 7.05 (d, J= 8.4 Hz, 1H), 5.20 (d, /= 6.8 Hz, 1H), 5.13 (d, /= 6.8 Hz, 1H),
3.47 (s, 3H), 2.36 (s, 3H), 1.23 (s, 9H); 1*C NMR (100 MHz, CDCl3) 6 152.9, 132.8, 131.8, 128.9, 127.3,
114.2,94.9, 57.3,56.4, 22.9, 20.6; IR (KBr) 2980, 2963, 2924, 2864, 2832, 1487, 1447, 1412, 1393, 1366,
1358, 1314, 1275, 1238, 1207, 1169, 1146, 1084, 1057, 1028, 980 cm’'; HRMS (FAB) for C13H»03S caled
257.1211 (MH"), found 257.1214; Anal. Calcd for Ci3H2003S: C, 60.91; H, 7.86; N, 0.00. found: C, 61.13;
H, 7.79; N, 0.00.

1-(tert-Butylsulfinyl)-4-fluoro-2-(methoxymethoxy)benzene (119d). 7 J — /L X)L 7 4 F 115d
(0.200 g, 0.819 mmol), L-DET (0.28 mL, 1.64 mmol), Ti(O-i-Pr)4 (0.24 mL, 0.819 mmol), 80% CHP
(0.17 mL, 0.900 mmol), dry CH2Cl> (3.0 mL) % FV>C Sharpless REFER{L i D — R ERAVEIEIZHE -
7= Wit VTN BT L7 a~ 2757 4 — (hexane: EtOAc=7:3) THR L., A/LHEF
R 119d (0.164 g, 77%, 62% e.e.) Z457-, ABREIR, 1 EIOFHEMHEE (hexane-EtOAc) DI K
N o FA~v—lBRIRITENZEIN 2%, 8% ee. ThoTo, = FA~—lERIF 7L
HPLC |2 & » T#7E L7~ (DAICEL CHIRALPAK AY-3, hexane : EtOH = 90 : 10, 0.75 mL/min, 250 nm,
tmajor = 19.60 min, fminor = 11.07 min), [a]p =+94.1 (¢ = 1.4 in CHCl3); '"H NMR (400 MHz, CDCl3) § 7.74
(dd, J=8.8, 6.8 Hz, 1H), 6.95-6.88 (m, 2H), 5.21 (d, /= 6.8 Hz, 1H), 5.17 (d, J= 6.8 Hz, 1H), 3.48 (s, 3H),
1.21 (s, 9H); '3C NMR (100 MHz, CDCl3) § 165.2 (d, J = 249.7 Hz), 156.2 (d, J= 10.6 Hz), 129.0 (d, J =
10.7 Hz), 124.9 (d, J = 3.0 Hz), 109.3 (d, J = 22.8 Hz), 102.4 (d, J = 25.8 Hz), 95.0, 57.4, 56.6, 22.8; IR
(KBr) 3096, 3073, 3034, 2988, 2970, 2928, 2828, 1605, 1589, 1476, 1454, 1427, 1396, 1368, 1315, 1273,
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1240, 1219, 1161, 1121, 1084, 1053, 1032, 989 cm™'; HRMS (FAB) for C12H;3FO;3S caled 261.0961 (MH™),
found 261.0959; Anal. Calcd for C2H7FO3S: C, 55.36; H, 6.58; N, 0.00. found: C, 55.42; H, 6.58; N, 0.00.

2-(tert-Butylsulfinyl)-4-fluoro-1-(methoxymethoxy)benzene (119¢). 7 U —/L AL 7 ¢ R 115e (0.200
g,0.819 mmol), L-DET (0.28 mL, 1.64 mmol), Ti(O-i-Pr)4(0.24 mL, 0.819 mmol), 80% CHP (0.17 mL,
0.900 mmol), dry CH,Cl (3.0 mL) % fHV>"C Sharpless NABEILSS D —fERIEIEICHE - T2, FRIE
VTN T A a~w 7T 7 4 — (hexane : EtOAc =3 : 1) THHRIL, AKX K 119e
(0.106 g, 50%, 67% e.e.) Z437=, HEEK, =) F A4~ —iaf=RIx7 /L HPLC (2 X »> TRE
L 7= (DAICEL CHIRALPAK AY-3, hexane : i-PrOH = 90 : 10, 0.75 mL/min, 250 nm, Zmajor = 21.92 min,
tminor = 19.18 min), [a]p =+149.6 (¢ = 1.4 in CHCl3); "H NMR (400 MHz, CDCls) § 7.49 (dd, J = 8.0, 2.8
Hz, 1H), 7.17-7.07 (m, 2H), 5.19 (d, J = 6.8 Hz, 1H), 5.13 (d, J = 6.8 Hz, 1H), 3.48 (s, 3H), 1.23 (s, 9H);
3C NMR (100 MHz, CDCls) 6 158.0 (d, J=242.9 Hz), 151.1 (d, J=2.2 Hz), 131.7 (d, /= 5.3 Hz), 118.9
(d,J=23.6 Hz), 115.8 (d, /= 6.9 Hz), 114.1 (d, J=25.1 Hz), 95.4, 58.0, 56.5, 22.9; IR (KBr) 2965, 2928,
2909, 2868, 2830, 1489, 1472, 1458, 1394, 1366, 1263, 1190, 1161, 1132, 1084, 1053, 1030, 986 cm'!;
HRMS (FAB) for C2HsFO3S calcd 261.1138 (MH™), found 261.0964; Anal. Calcd for C2H;7FOsS: C,
55.36; H, 6.58; N, 0.00. found: C, 55.54; H, 6.54; N, 0.00.

1-(tert-Butylsulfinyl)-3-methoxy-2-(methoxymethoxy)benzene (119f). 7 V — /L 2 )L 7 ¢ [ 115f
(0.200 g, 0.780 mmol), L-DET (0.26 mL, 1.56 mmol), Ti(O-i-Pr)4 (0.23 mL, 0.780 mmol), 80% CHP
(0.16 mL, 0.858 mmol), dry CH,Cl, (3.0 mL) % VT Sharpless R & BR{L St D — VB IZHE -
77 Wit VNN BT L a~ 2757 4 — (hexane: EtOAc=3:1) THR L., A/LHEF
R 119f(0.0939 g, 44%, 47% e.e.) 137z, HEAEK, 1 BEIOFFEHE (hexane-EtOAc) DILFHEIS K
N o FA~v—BREIRITLENZI 27%., 68% ee. ThoTo, = FA~—lmERITx 7L
HPLC |2 J » TH#RE L7 (DAICEL CHIRALPAK AY-3, hexane : EtOH =90 : 10, 0.75 mL/min, 250 nm,
fmajor = 23.11 N, fminor = 34.58 min), [o]p =+77.8 (¢ = 1.1 in CHCls); 'TH NMR (400 MHz, CDCl3) 8 7.38
(dd, J = 8.0, 1.6 Hz, 1H), 7.25 (t, J = 8.0 Hz, 1H), 7.03 (dd, J = 8.0, 1.6 Hz, 1H), 5.21 (d, J = 5.6 Hz, 1H),
5.13 (d, J = 5.6 Hz, 1H), 3.88 (s, 3H), 3.62 (s, 3H), 1.22 (s, 9H); *C NMR (100 MHz, CDCls) J 151.8,
143.1,134.9,124.3,118.5,114.7,98.6, 58.1, 57.9, 55.9, 23.0; IR (KBr) 3071, 3028, 2999, 2976, 2957, 2899,
2862, 2837, 2781, 1581, 1481, 1440, 1391, 1366, 1360, 1304, 1265, 1234, 1200, 1163, 1076, 1049, 1011
cm’'; HRMS (FAB) for C13H2104S caled 273.1161 (MH™), found 273.1163; Anal. Calcd for C13H2004S: C,
57.33; H, 7.40; N, 0.00. found: C, 57.17; H, 7.31; N, 0.00.

2-(tert-Butylsulfinyl)-4-methoxy-1-(methoxymethoxy)benzene (119g). 7V —/L A /)L 7 ¢ K 115f
(0.200 g, 0.780 mmol), L-DET (0.26 mL, 1.56 mmol), Ti(O-i-Pr)s (0.23 mL, 0.780 mmol), 80% CHP
(0.16 mL, 0.858 mmol), dry CH2Cl> (3.0 mL) % FV>C Sharpless REFER{L i D — R ERAEIEIZHE
Too BREZEV VTN T L7 a~ 7T 7 4— (hexane: EtOAc=7:3) TR L, A/LFFT
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R 119g (0.165 g, 78%, 51% e.e.) #4537z, HEAREIAK, 1 EIOFFEMHE (hexane-EtOAc) DINFEIS K
OxF rFAr~—mRERIZNEN 32%, 97% ee. Tholz, =T FA~—BWRFTx TV
HPLC (Z & » CTIE L 7= (DAICEL CHIRALPAK IF, hexane : i-PrOH = 90 : 10, 0.75 mL/min, 250 nm,
tmajor = 25.06 min, fminor = 57.10 min), mp 96-98 °C; [a]p =+171.4 (¢ = 1.1 in CHCIl3); '"H NMR (400 MHz,
CDCl3) 0 7.30 (d, J=3.2 Hz, 1H), 7.11 (d, J= 8.8 Hz, 1H), 6.95 (dd, /= 8.8, 3.2 Hz, 1H), 5.17 (d, /= 6.8
Hz, 1H), 5.09 (d, J= 6.8 Hz, 1H), 3.82 (s, 3H), 3.48 (s, 3H), 1.23 (s, 9H); '3*C NMR (100 MHz, CDCl;3) ¢
154.9, 149.0, 130.4, 118.8, 116.1, 110.9, 95.5, 57.7, 56.4, 55.9, 23.0; IR (KBr) 3073, 3057, 2982, 2967,
2938, 2914, 2862, 2828, 1491, 1466, 1437, 1396, 1364, 1317, 1298, 1265, 1217, 1157, 1138, 1080, 1053,
1026, 980 cm™'; HRMS (EI) for C13H2004S caled 272.1082 (M*), found 272.1076.

2-(tert-Butylsulfinyl)-1-(methoxymethoxy)-4-nitrobenzene (119h). 7 YV —/L AL 7 ¢ K 115h (0.200
g,0.737 mmol), L-DET (0.25 mL, 1.47 mmol), Ti(O-i-Pr)4(0.22 mL, 0.737 mmol), 80% CHP (0.15 mL,
0.811 mmol), dry CH2Cl (3.0 mL) % Fu>C Sharpless A BRLIS D — R BAERICHE - T, 1M
TN~ 7T 7 ¢— (hexane : EtOAc=3:2) CL-DET Z#fREL7=%. vV T Lrnm
~ K272 7 4 — (hexane : EtOAc =3 :2) THM L T, A/LEFT K 119h (0.174 g, 82%, 88% e.e.)
-, AREK, =FrF A~ —imFEIFETF T HPLC 2 X - TRE L7 (DAICEL
CHIRALPAK AY-3, hexane : EtOH =70 : 30, 0.75 mL/min, 250 nm, #major = 34.55 min, #minor = 16.29 min),
[a]p =+157.0 (¢ = 1.7 in CHCIl3); '"H NMR (400 MHz, CDCls) 6 8.66 (d, J= 2.8 Hz, 1H), 8.31 (d,J=9.2,
2.8 Hz, 1H), 7.30 (d, J=9.2 H, 1H), 5.34 (d, /= 6.8 Hz, 1H), 5.28 (d, J= 6.8 Hz, 1H), 3.51 (s, 3H), 1.26
(s, 9H); '*C NMR (100 MHz, CDCl3) 6 159.4, 142.7, 131.8, 127.9, 123.9, 114.2, 95.2, 58.3, 57.1, 22.9; IR
(KBr) 3107, 3082, 3067, 2978, 2963, 2930, 2860, 2830, 1587, 1520, 1506, 1479, 1458, 1342, 1306, 1269,
1171, 1146, 1090, 1053, 1030, 947 cm™'; HRMS (FAB) for Ci2HsNOsS calcd 288.0906 (MH"), found
288.0907; Anal. Calcd for C,H7NOsS: C, 50.16; H, 5.96; N, 4.87. found: C, 50.23; H, 5.99; N, 4.78.

Methyl 3-(tert-butylsulfinyl)-4-(methoxymethoxy)benzoate (119i). 7V —/L 2L~ ¢ | 115i(0.200 g,
0.703 mmol), L-DET (0.24 mL, 1.41 mmol), Ti(O-i-Pr)s (0.21 mL, 0.703 mmol), 80% CHP (0.14 mL,
0.774 mmol), dry CH2Cl (3.0 mL) % i\ T Sharpless AR LI D — R BRAEERICHE - T2, FRIE
VTN T Ay a~ 87T 7 4 — (hexane : EtOAc = 2 : 3) TR L, A/LAFT R 119i
(0.114 g,54%,87% e.e.) Zf57=, HAFERE, 1 BIOFREREE (hexane-EtOAc) DILHEI L =T
F A~ —WRRIIENLI 30%., > 99% ee. ThH oIz, =) FA~—ilR=HTx 7/ HPLC (T
& o THE L 72(DAICEL CHIRALPAK IF, hexane : EtOH = 80 : 20, 0.75 mL/min, 250 nm, fmajor = 15.40
min, fminor = 44.96 min), mp 118-120 °C; [a]p = +173.2 (¢ = 1.2 in CHCl3); '"H NMR (400 MHz, CDCl;3) 6
8.44 (d, J=2.0 Hz, 1H), 8.12 (dd, J= 8.8, 2.0 Hz, 1H), 7.22 (d, J = 8.8 Hz, 1H), 5.29 (d, /= 6.8 Hz, 1H),
5.24 (d, J = 6.8 Hz, 1H), 3.91 (s, 3H), 3.49 (s, 3H), 1.24 (s, 9H); *C NMR (100 MHz, CDCls) J 165.9,
158.4, 134.1, 129.9, 129.3, 124.4, 113.7, 94.8, 57.7, 56.8, 52.2, 22.9; IR (KBr) 3009, 2967, 2943, 2928,
1709, 1597, 1487, 1437, 1300, 1259, 1231, 1200, 1171, 1148, 1125, 1090, 1055, 1032, 978, 953 cm™;
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HRMS (FAB) for C14H2;0s5S caled 301.1110 (MH™), found 301.1115; Anal. Calcd for C14H20OsS: C, 55.98;
H, 6.71; N, 0.00. found: C, 56.23; H, 6.63; N, 0.00.

3-(tert-Butylsulfinyl)-4-(methoxymethoxy)benzaldehyde (119§). 7V —/L. AL 7 ¢ R 115§ (0.200 g,
0.786 mmol), L-DET (0.27 mL, 1.57 mmol), Ti(O-i-Pr)4 (0.23 mL, 0.786 mmol), 80% CHP (0.16 mL,
0.865 mmol), dry CH,Cl (3.0 mL) % VT Sharpless NABEIESS D —fEREIEICHE - T2, FRIE
VR TFNTT AT~ 87T 7 4 — (hexane : EtOAc =1 : 1) THRIL, A/LEFT K 119)
(0.218 g, > 99%, 76% e.e.) Z1F7-, HAREIR, =) FA4~—iwFEl=FE|L¥ 7 /L HPLC (T L > T
iE£ L7z (DAICEL CHIRALPAK IF, hexane : EtOH = 80 : 20, 0.75 mL/min, 250 nm, Zmajor = 20.77 min,
tminor = 52.21 min), [a]p =+143.0 (¢ = 4.0 in CHCl3); "H NMR (400 MHz, CDCl3) 6 9.99 (s, 1H), 8.31 (d,
J=2.0 Hz 1H), 8.00 (dd, J= 8.8, 2.0 Hz, 1H), 7.32 (d, /= 8.8 Hz, 1H), 5.33 (d, /= 6.8 Hz, 1H), 5.27 (d, J
= 6.8 Hz, 1H), 3.51 (s, 3H), 1.26 (s, 9H); '*C NMR (100 MHz, CDCl3) § 190.1, 159.4, 132.7, 130.9, 130.8,
130.7,114.4,94.9, 57.9, 56.9, 22.9; IR (KBr) 3105, 2999, 2965, 2930, 2866, 2830, 1686, 1595, 1493, 1375,
1366, 1319, 1248, 1198, 1163, 1140, 1090, 1026, 968 cm™'; HRMS (FAB) for Ci3H904S calcd 271.1004
(MH"), found 271.1010; Anal. Calcd for C13H1304S: C, 57.76; H, 6.71; N, 0.00. found: C, 57.61; H, 6.64;
N, 0.00.

2-(tert-Butylsulfinyl)-1-(methoxymethoxy)-4-(trifluoromethyl)benzene (119k). 7 U —/L A /L7 ¢ R
115k (0.200 g, 0.680 mmol), L-DET (0.23 mL, 1.36 mmol), Ti(O-i-Pr)s4 (0.20 mL, 0.680 mmol), 80%
CHP (0.14 mL, 0.748 mmol), dry CH>CL (3.0 mL) % A\ "C Sharpless R EA{L G D — R EEIEIC
Weotz, BEE VTN AT LY a~ 7T 7 ¢— (hexane: EtOAc=2:1) THHRIL, ALK
¥ N 119k (0.116 g,55%, 66% e.e.) &G/, HAREK, —F FA~—i@f=+I* 7 /L HPLC IZ
X o TPE L7z (DAICEL CHIRALPAK IF, hexane : EtOH = 90 : 10, 0.75 mL/min, 250 nm, fmajor =
10.46 min, fminor = 22.86 min), [a]p =+123.9 (¢ = 1.0 in CHCl3); "H NMR (400 MHz, CDCl3) 6 8.04 (d, J
=2.4Hz, IH), 7.65 (dd, J=8.8, 2.4 Hz, 1H), 7.26 (d, /= 8.8 Hz, 1H), 5.28 (d, /= 7.2 Hz, 1H),5.21 (d,J
= 7.2 Hz, 1H), 3.47 (s, 3H), 1.22 (s, 9H); *C NMR (100 MHz, CDCls) § 157.3, 130.6, 129.4 (q, J = 3.8
Hz), 125.1 (q,J=3.8 Hz), 124.6 (q, J = 33.4 Hz), 123.8 (q, /= 270.2 Hz), 114.2, 94.9, 58.0, 56.8, 22.8; IR
(KBr) 3040, 2974, 2924, 2866, 2835, 1607, 1580, 1493, 1472, 1456, 1368, 1323, 1263, 1204, 1159, 1142,
1121, 1080, 1059, 1034, 978 cm’'; HRMS (FAB) for C13H;sF303S caled 311.0929 (MH"), found 311.0937;
Anal. Calcd for C13H7F303S: C, 50.31; H, 5.52; N, 0.00. found: C, 50.61; H, 5.34; N, 0.00.

BRALRIS

Methyl 5-iodo-2-0x0-2,3-dihydro-1,3-benzoxazole-7-carboxylate (134). 1t &4 133 (0.568 g, 1.94
mmol) % THF (5.0 mL) TIAf# L. CDI(0.329 g, 3.88 mmol) % Iz CHNEGEF FC 1 R L
Too BUSKETH#, EtOAc 25 mLx 2)THitH L. AHEE % brine TP L. NaSO4 THIER S E 72,
AL R £ L FRiiz A ¥ —/VIZEBE L KOKIZIMA TIT S8 5 2 L TRMOES
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) 134 (0.605 g, 98%) % 157-, HAEAR, mp 235-240 °C; 'H NMR (400 MHz, DMSO-de) 6 7.73 (d, J
=2.0 Hz, 1H), 7.53 (d,J=2.0 Hz, 1H), 3.86 (s, 3H); 13C NMR (100 MHz, DMSO-de) 6 163.0, 154.1, 143.1,
133.9, 130.9, 122.1, 114.7, 86.7, 53.0; IR (KBr) 3566, 3229, 3188, 1825, 1794, 1761, 1719, 1611, 1472,
1439, 1323, 1302, 1273, 1248, 1134, 920 cm''; HRMS (EI) for CoHeNOI calcd 318.9342 (M™), found
318.9341; Anal. Calcd for CoHgNO4I: C, 33.88; H, 1.90; N, 4.39. found C, 34.02; H, 1.91; N, 4.36.

Methyl 6-iodo-2-0x0-2,3-dihydro-1H-benzimidazole-4-carboxylate (140). 154 139 (1.38 g, 4.72
mmol) % DMF (10 mL) T&f# L, CDI(1.15 g, 7.08 mmol) %12 T 110 °C T 2 B L7,

BOGHE T# . EtOAc 25 mLx 2) Tl L, A H¥fE % brine THEH L. NapSOs THIME S W72, A%
VAT R 25 U FRi & A X ) — VIR L KK Z THIE S8 2 2 & THIO(EA Y 140
(1.44 g, 96%) & 1537=, HREGEK, mp 287-289 °C; 'H NMR (400 MHz, DMSO-ds) 6 7.90 (d, J= 1.6
Hz, 1H), 7.51 (d, J = 1.6 Hz, 1H), 3.95 (s, 3H); '3C NMR (100 MHz, DMSO-ds) 6 164.2, 154.8, 132.5,
130.1, 129.0, 120.1, 112.4, 82.2, 52.1; IR (KBr) 3306, 3111, 3021, 3005, 1734, 1713, 1690, 1614, 1477,
1458, 1441, 1362, 1319, 1281, 1248, 1196, 1173, 1003 cm!; HRMS (EI) for CoH;N,0s1 caled 317.9501
(M™), found 317.9500; Calcd for CoH7N,Osl: C, 33.99; H, 2.22; N, 8.81. found C, 34.23; H, 2.42; N, 8.65.

N-A FIARRRS  (—RER)

7 X FMeEW%E DMSO IZIEfE S+, KoCOs, 3 — RA X V&M T, R TR ST, KISk
T#. EtOAc (25mLx 2) THiitH L., A#E)E % brine THEE L. NaxSOs TR S 7=, AR 2
WL E L, 78 2 HiEds (hexane-EtOAc) (28 » TR L 7=,

Methyl 5-iodo-3-methyl-2-0x0-2,3-dihydro-1,3-benzoxazole-7-carboxylate (135). 7 X N{L&5#) 134
(2.39 g, 7.48 mmol), K,CO3(3.10g,22.4mmol), I — KA X /(1.07mL, 17.2 mmol), DMSO (10 mL)
ZHWT, N-AFIALSOE D —fRABIEIEICIE ) 2T 3 iR S 7, a2 iRz -
THAER L, /L& 135(2.15g,86%) & F37=, HEAER, mp176-182°C; 'HNMR (400 MHz, DMSO-
de) 6 7.82 (d, J= 1.2 Hz, 1H), 7.74 (d, J = 1.2 Hz, 1H), 3.86 (s, 3H), 3.30 (s, 3H); '*C NMR (100 MHz,
DMSO-ds) 6 162.8, 153.8, 141.7, 135.0, 131.1, 121.7, 114.5, 87.0, 53.1, 28.9; IR (KBr) 1794, 1730, 1713,
1603, 1476, 1431, 1368, 1267, 1221, 1128, 1045, 1007 cm’'; HRMS (EI) for C1oHgNOJI calcd 332.9498
(M), found 332.9487; Anal. Calcd for C1oHsNO4l: C, 36.06; H, 2.42; N, 4.21. found C, 35.94; H, 2.42; N,
4.09.

Methyl 6-iodo-1,3-dimethyl-2-0x0-2,3-dihydro-1H-benzimidazole-4-carboxylate (141). 7 I N{b &
%) 140 (3.89 g, 12.2 mmol), K,CO;(5.07 g,36.7mmol), I — K A% > (1.43mL,28.1 mmol), DMSO
(15.0mL) ZHW\T, N-AFIACBOG D — R EEIZTE Y =16 T 22 RFfiRHE S ¥, RiE L/
FEEBIZ Ko TAER L, LA 141 (1.78 g, 42%) % 457-, HEEE, mp 164-167 °C; 'H NMR (400
MHz, CDCl3) 6 7.80 (d, J = 1.6 Hz, 1H), 7.36 (d, J = 1.6 Hz, 1H), 3.94 (s, 3H), 3.54 (s, 3H), 3.41 (s, 3H);
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13C NMR (100 MHz, CDCl3) d 165.1, 154.7, 132.7, 131.4, 129.1, 118.9, 115.8, 81.7, 52.5, 31.3, 27.5; IR
(KBr) 1732, 1711, 1684, 1607, 1487, 1445, 1387, 1263, 1240, 1200, 1111, 1078 cm™'; HRMS (EI) for
C1H11N2OsI caled 345.9814 (M*), found 345.9819; Anal. Calcd for C1iHiiN2Osl: C, 38.17; H, 3.20; N,
8.09. found C, 38.46; H, 3.19; N, 7.99.

T AT NVDRITLFOG (—HREREE)

T 27 AW %A THF £ 7213 EO/THF (1 : 3)IZIEM S, KIS T TLBHs &2z, FD#%=E
T L, OB THR, KB T T 0 Efafi{bT B =0 AKERZ N %, LiBHs % 5
TGS W7, BUSARK % EtOAc (25 mLx 2) THiHl L, AHJE % brine TUeifr L. Na,SO4 TS H
Too WIEEZJTERE L, RIEZ2 S O L7,

7-(Hydroxymethyl)-5-iodo-3-methyl-1,3-benzoxazol-2(3H)-one (128). = A7 /(LA 135 (0.500 g,
1.50 mmol), LiBH4(0.098 g,4.50 mmol), Et;O/THF (2.0 mL/6.0 mL)% I\ T o= 2T /L DTS D
—FREAEIRICOE VY, SR T 14 BRI ER U7z, FRIEZ F45 50 (hexane-EtOAc) IZ L » TRERLL , 1k
AW 128 (0.155 g, 42%) Z457-, HAEAR, mp 188 °C; 'H NMR (400 MHz, DMSO-ds) 6 7.58 (d, J =
1.6 Hz, 1H), 7.44 (d. J= 1.6 Hz, 1H), 4.73 (d, J = 5.6 Hz, 2H), 4.51 (brt, J = 5.6 Hz, 1H), 3.40 (s, 3H); 3C
NMR (100 MHz, DMSO-de)  154.0, 139.2, 133.5, 129.7, 127.0, 116.4, 87.3, 56.9, 28.8; IR (KBr) 3439,
1786, 1761, 1605, 1479, 1368, 1209, 1074, 1009 cm™'; HRMS (EI) for CoHsNOsI calcd 304.9549 (M™),
found 304.9547; Anal. Calcd for CoHsNOsI: C, 35.43; H, 2.64; N, 4.59. found C, 35.47; H, 2.62; N, 4.48.

4-(Hydroxymethyl)-6-iodo-1,3-dimethyl-1,3-dihydro-2H-benzimidazol-2-one (129). — X7 /L{t.54)
141 (0.485 g, 1.40 mmol), LiBH4(0.092 g, 4.20 mmol), THF (5.0 mL) % A\ T A7 /L D& T
D —MEAFIEOE VY, =T 17 Wi sE L7, R %2 fRian (BtOAc) ICk» THIIL . (LAaW
129 (0.301 g, 68%) % 1%7-, HAEK, mp 226-230 °C; '"H NMR (400 MHz, DMSO-ds) 6 7.40 (d, J =
1.6 Hz, 1H), 7.31 (d, J = 1.6 Hz, 1H), 5.39 (t, J= 5.6 Hz, 1H), 4.66 (d, J = 5.6 Hz, 2H), 3.52 (s, 3H), 3.27
(s, 3H); 3C NMR (100 MHz, DMSO-dg) 6 154.1, 131.9, 130.7, 127.5, 126.2, 115.7, 83.5, 59.6, 29.4, 27.7;
IR (KBr) 3393, 2938, 2895, 1692, 1672, 1601, 1483, 1449, 1414, 1391, 1267, 1200, 1171, 1115, 1084, 1067,
1022 cm’'; HRMS (EI) for Ci;oHiiN2O2I caled 317.9865 (M*), found 317.9858; Anal. Caled for
CioHiN20:I: C, 37.76; H, 3.49; N, 8.81. found C, 37.95; H, 3.52; N, 8.68.
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