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TR BEHEHRE e

TERIT B AL FAITEE D  FERBRAY /3 FLETEL @R oL T VT ALK 558 )
kLW o T TRIEIC K DT ORRECIE O FEAT A SRR 22 O UL IIRFZE T —
~ Thole, LLRRG, IFEONTHE (AD) BifFOREA#IC 2018 EHHixk
FHGUK T DB ICEREB L, 0 T OMEC PO BT D Ek 4 72 IS
WTATHBEZSH L LW 7 e —F 527> T 5,

Bl OWF5EHI % LU RIS 5,

BZP ZREIRLZIRD AL M, PUsEt:, Mttt Dm S & RPIREE O i KR &
PR LD 5 DDOHFE Y BERMEN R WEEIZOW TR TR O 4 THLuE = R L ¥ —
DHTTRNITZHZ &, F2HL HIV #ETH5H ADAMS O ECso flEIZDOVT 531l
BTRNAX—DOHLTTRNTZAD I EERTIENTE,

UEDOELHICEOEZBO LD RBEHERIBRIIONWTTHITE2DTHEIND, LD
EZREIC OV TS PRIFTEEDN D LRV E VNI B ZICEY, TA R r—2E LT,
2 5y F O MRS K ORI R 2 175 F OB F-E— A MZOWTH il
BERNFX—IC L DB E 21T e ZATHRETH D Z LB R A LT, 7272L 2
TUTRBRE T 20 1038 e, FREBIOTRNCE L ORER D 2 LR TER)
>77,

BRILA R L AE, /S—=F 2 Y IR T LY A ~ TSR EE 72 & ORI MER R,
R MMM E O FIE « ERICIESBEE L TV D Z ERMmbBN TS, T, ZOf{kA
FLAOBEAZ BRI E LT, FibE OMRREEHNER SN TWD, 7 =L Tk
(FAI LB HSR OB LIE R &2 75§~ 2 E S BT 72 o TV D, KPR OBA S X
FA LV & &R AR L OEEOR FA FEAROEERZ B L LT~ O @t
AL FATBEEREZGRL, 7V —F U HWEERONEZITV, HERITRE L
BRI ARATFT 5 2 L 2R Uiz, AR TIE 50% O DPPH 7 U — 7 ¥ B )WAH KR
(IC50) %, FA & ZDOFERD S FHIE T R X —D % N THMFE 2175 Z L TF
MH*Re? = & 2R U],

ZIT, IHIEHTOERN M TH D, MR, TR, = habe—72EiconT
b FHE T R X —DHI LM E 2l BT L 2 A, R0 THIFRETH L 2 &
AR LD, 2L DS TICONWTEHEEIT-TWDEZATH D,

(1] FTEHERNLFX—ZRALEKE LiREE

SFH] M2, X EM, Eil E, Wik BEE ROR )58, J Comp. Chem, Jpn., 21, 103-105
(2022) https:/doi.org/10.2477/ccj.2023-0001 (HA =22 v o —Z (L2324 2022 FKFAEDFE
BERa SRR B )




SR RAMA I 2T RS g EH KA

B REFRCAWICRT 5 CEBREKREET S FoK /) 4 RROLAR
HEBRPHEER LIZT ALV ) A4 RORFHICET DR LT > T D, Rl 72 L 0o
MERMEERTHLH DT XL 1E, CuoHs D & 9 22l o
BALKEIC b 2hb B F, 02 ek KL AW T C)i’ \,‘H
b,  OFEREHECER A D, RO ©
L USRS EIE M T 57 XL VDA Lk Topolone Azulene
FEHEIZ SN T FRDT —~ TR 21T - TV 5,

KAEFE DRFFET —~ 14,
P R AT 5 WM R, BEEELT XL VO AR L T ORI OBI -

TRV, BN - BUBE S O B A R S O

H
HMONTHEY, ExRERRE LCIBE R ShTns = K ﬁ/\
Link, MBFRETIET A L B ORI, PiEERLSIc-o OO
A

WTHRRTWD, Folt, BREFTT AL VFHEER A BRE0n
PIREERER LI Z 000, TOFEMMEO T XL U FHEEK
EERAERT DL L BITEDOMRE T~

T AL VT AT I)VIHER O GRR & 2 OFEIRENE

BET7 AV e M) 7 maFigioky & ORI E VG -~ Zre 7T
NT AL DEWEEERIA ULEEM B OT AL A7 )ViFERE 16 AR L
7oo TAUHIET T NMR, IR FE ORI HAEE 2 E LT,

T ALV EATIVEFERO OER AR D5 ERIZ DN T H o
e inlG 2 B, COPEIER I 2 B, fhiERIG 2 fid, fEx o R

REOREZ 48 RfiEF#%, AMlaae MTT A2 &0 |lE

B
L. BO%HMISHIARMLLE I (CCso) 2B L7z, ZIVEY, MBS | pig,
SIME (TS) % LHBRARIOS <1, WEFENE (NT) KOV T 5 RocHaycHs
4: R=(CH2)3CH
F YA NBIEERT T LEESATODOT, (LRIAH § RCHCHS
MAK) L MEFIEOIRE 2, TS/NT AL LTER LK, J AanioamdoH
ZORER, T AL EEAOIIRRREIL T PR < AL %E%@ﬁﬁ“a
. = 2)4 2
(TS = 1.53~6.93), 3MOFHAA & B L TT 8/ NTE2E (5 RRRINEESE
: R=(CH2)2N(CH3)2
14: R=(CH2)N(CH 2CH3)2

WZ EBH SN 57 (TS/NT =1.19 vs. 0.09~0.43),



DFEGTERFY - B R AL ERRE g ME =¥

ek, FEENE, BN & OB WML, BRSO IO S OFEREVERELBA % 2 H
BRELT, WEAKT PN - ntBFHBILEM MO OB RRIEEROGRE, Th
B OFERE « MITERIT 21T > T\ %, BIMERBUSII FRIGINEE TH 572, FrZHHE
Do FRA AR 205 L7y T FEIC & 50 FRGIHIENC 12 ATV, A4
TELT OISR ZAT > 7,

[1]1515Y (4-EVUP) -10,20-PT V=V 7 ¢ U 2R R & U7 LR
DL DAk & PR

5,15 72 4-v° ) YA AT 5 5,10,15,20-tetraarylporphyrin 5 ffi & Ffig~ o 4
WK FuM & DT R IEEEVE REIC L Y (porphyrin-Mn)s(solvent), DR TdH 5 —k T
MALZE AT 2 2RSS (PCP) 28 L7c, 7V —ndike LT 3-Fz=/L A
RO 1_He 2 W TG L Z1TH &, PCP & LT 1_Mn - 3H20 Ok E &
FHRdG & 1_Mn - 6H20 ORERLZ b OHRGED 2 RGO, BREIEICLY (2-
Mn)s(H20)» D — R ITll FLIC G4 S 272K 5371349 T0 CTHIBE L, ZALIERLAL =5 F D
BHITHK 350 CETLETH D Z &, WHENiAEE% D PCP 285Ut FICELS ZLI1TkD
ZBRFPOKRGTEFHWRET D ENbroT-, —F, —wRucALNIC a7 2 pE <
(2_Mn)s (Ar=p—-C6H4F), (3_Mn)s (Ar= p—C6H4Cl), (4_Mn)s (Ar=p-C6H4Br) iZ
TRy 2 @ik L TR b TR 0K T OWE L Z Bk To, MBI L0 K5y
& BBk & E72(1_Mn)s, (5_Mn)s (Ar=2—-thienyl) # S5 FAISEICIRELTZ L 25,
Vruandt BT ARV Bt U ABIRNICUET S5 2 Enbnol,
1_Mn - fluorocyclohexaneo.ss D5 B I E (AEA K FHU/K B IR & OILFZE) 1280,
BRI e AT Y AR R B, SRIFEOFENTRE ST,
(2127 V—nNT =) buad IZY—)VHOEES X OIS

ESPIT #)6IC X 25RO R RAL L BEIRTOREBROM L2 R LT, oL
Wb Rad a2 08TV —ag IX Y —)L 6 BLOZONEELK T #5kL
77o 6, 71X UN-vis A7 hLTITEEEID AT MBI ER LTZ0Y, @#HEAXT hv
TIFEENKRE S BApolz, BWAMART MZBWT 6 121X 7 IR S WK
RERHICRONIZZ L, ZOBERMOMARORENEBEOMIEC LY R s 2 L,
EHIZ 6 OEAWEN TIZHAMmD TR Z 72 8 d, 6 28 ESIPT L TVnb 2
ERRBI N, 5%, fEmRETORIEFEHOWVTHRFT 5,
[3]12-7V—nNT=Fv buadf IFY—/VEOMOEES L OFOEZEE)

72 = VEORDVICTF == VA L OFH T T A VR bEME G L, ESR A
N7 M ORPE (AERFPEGM—#dZ E ORI 1LV 20X ) A NifiEl T
PANEED T 52 RFES o7,




S FHEHIFT - R LR E AR B RS

B lL, i L MIrEOMBE A I ST LERMES T OREHES 2B 5 Z & T,
BN R 2 FF OB T R RENE S T ORI AZ BN & LIFREZ 1T > T D,

FriZ, o FRAEEOEREMMEIZ IR L LTk Y, BERICIE, WEsE, 7
LA, RGBSR, —EERUMEHIB T 22D T 5%,
RO DIFZERCR 2 LU TR %,

1. ARG A A VTN DICEE ST K 2 BERAIREE O 1h) 112 B9 2 40F%E

&Gy FAA VT IALENS, Fit/eflEicfl snTEY, ZO—2I—KiEEERT
(CHTE SN TV D RAMBELM 2380 5, ZORMAMOBE(LANCRE S D, Ko FED
EEMN L DA A NTIALANT, B FHEDKFER G —v s d), oo MAEER 7
ED N X 2WE B BN K o T, M B EIE 2 T LIS 72 P LA
LT ETONERKY D, —J7, BOOOWIRAIRLY 7 b=z 7 Lo Xnbi
TWDEDF 7, ALFHAIC L > TRBS M ARG 2 L TR RS+ 7 /el
(ZHS, BRADIRE [N D,

CHNETIS, HEEEELTT 7 U n A VHEEZ S TR 1 OEALIALEmLE 25
BALIALEWZ AL, 7/REETONERIC L D &0 Tk K D BEMAYSREE O Lg%
TolfR, P TFHOEGEOBEEMAITREICHERZ b, €I T, AEET,
HEARE 3 OHA LIRS 77 UEAlZ Gk L, EEEOBENERICL D7 Lo
MR DB ZHLNCT 5 2 L2 AL L THRR 21T o 72,

HHEEIKE LTT 7V oA Ve TR 3 DBALIALEW 1,2 AL, 7V
fbrezaffli L7z, (4-1) F7AERIZL &0 FHEEITVWESFEIEOISHNEIZ LY
BRI 5RE O L 21T o 72,

[0}
9 ~
~ 0CiH40" 5
OC12H240 o

o}
Q o) OC15H40
= 12124
c o N\/)_@NH AcO o o OC1aHau0 _~
AcO OC12H2a0( AcO
AcO NHAc 1 Y\ AcO NHAC 2 o
o

X—1. 77 UraA Vsl 5185077 LA

{b&% 1 Lba 2 1%, BEROAEBEICE L Tr VbR Z AT 2 2 &R S
T2o I, NHEABWBRZMZT-AANTNVE, bW 1 LIbA 2 TERENHEK
L, ZNENDOHF K LT A=365 nm DLENGREZRBE LET P HNEERGE2IT-
Teo IEEW 1,2 2 BFHEE L7277V TlE, HEBICE D ZVDIET11E 3 0584 1 & d T
K& M ELE, LEDFERND, 5 FF O HOEAFEOE & HEMAEE /AN
BT,



ST HE I RS REHTRE B e 2

BUHFFEE T, $ERLICEES < FHy THEL A O A RE L OWRERH 21T/ - T
W5, BRSNS T OERBEHIENIC K-S HIERTLIZER LTEBY, 1 Th, an
IV b TAGEER OISR TRESERE RS X OVE 4 TAEE IR O R T ROLEFEIC OV TTHIFSE & R B
LTW5, siEO5esl % L NI %,

(1) INVAREEEZEAN LT 2,90 b SR O T AREMERFIA A v F o 7
S THAL AW DMILIEHIE, FEADELE S Tk COrinduced spin conversion a room temperatre
A (MOF) 72 ST TRIRABEREOMRE | 28
PE& R, RBMECIE, ATE7 A C RS RE 2
R L NADSER ARG & L, BC T 2 o)
KRB AR L, AR COAR  Ros
BRICE BT R AT fE S bk 0 e me w0
[Co(COO-terpy)z] 4H20 (1 -4H20) % 157, $&51K 113, BiKEZ bMALEEZROZ 0D,
HMFLMESY FfE A (PMCs; Porous Molecular Crystals) Th o7z, & 512, AMLAEWIT
TR LIRFE OB S 2R L, WASRIR CRARDBEAEH 2T Z ERHALNE R -
7= (BR) W, BAEIL, KBERLE OMEE 2 72 W AR ERFELH LN > TETED,
A RBEEHAFIH LT A o — DS SN D,

(2) IR BAEBEAN LU Be iSSR0 pH IZJSE UTo 3R fiIlE
FI4 AR DAL E OB VAR VIRERE A E AL, WV R o7 m koAb B
7a R AT D BOLFERIE OMT 2T T2, AR T, SFEOYr 7 = HH
& AligSA [Pt{(COOH).—salophen}] (n=2(1), 3(2), 1 @) DAL %E1T\Vy, DMSO-H20
BAVRIRIZT, pH OZ(LIZEE D BIEFHED AL 1=, NS O8ERIT DL RE
FEOBIZ K > TRINARY SARRMANCE(L LTz, DFT FHREIZHENT, ZOMRIE
&R -BONL T OBMBENEK T 5 Z &R br o7z, 72, pH OB(LIZENRIL AR S
ML DE—27 73 95~106nm OFPFATY 7 L1z, 2L, IARIFIEDOTm Ak
1770 AR D T OREE L IEBICER T2 b O TH 5, 72, BRI ER
TEDREMITBRTE R o2, WEMSMECIIRECDR I E R LT, T ORNFF
FRpE LS pH 2L OFHEIC OW T 72 R a2

MEZE(LI, 4R 0E LB S hi (). N ”
‘et
(
o a8
BEL, SR AV pH 2o /7 «

ARFFEL, R T EEE LT8R O
AN /l’ Z @%&% L: ,?Q jo k % i % j/]./ Z) o Acid pH-response luminescence change Baso

1) COz-Induced Spin-State Switching at Room Temperature in a Monomeric Cobalt(II) Complex with
the Porous Nature, M. Nakaya et al, Angew. Chem. Int. Ed. 59, 10658-10665 (2020).
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59\ van der Waals /JIZ K 0 3723666 LT2SBEBIK, 57 7 A% —, 13 15
DARTH D7 OR[UMBRMRIAE - BRE TR REBIZHY, FrROMEEZ LD, 20D
7o 27 T AL —DOYPEOMFFEITHT L WBEREMA B OIS 72 23 2 FIREMED 8 2 o AT
RETIE, O T0NEA L7z van der Waals $ERO B MREERIN DN EITH 2 &
WZED, ZORESSTRIRT Vo x VERE LTS, S HIZ, vander Waals 54
DGR EDORFALTFFIEZATYY, ERRAER & i L T van der Waals $ERRFA DM
BHIZOWTHFEL CW5B, L EOMIEEDIGHE LT, RFEREMEE LTHRY T
BN TE TV HHEMEABILEY (VOC) 122\ T, MRV LR E2FIH Lz ik
CY OB EToOTND,

2022 AT o o EegtlE, RRUGYWE b HEFEMEAERL G OfifE 727 o4
BRICET 26D Thb, TNETIE MU ZRIEMR E L THARTE7243, 2020 IE
ELDITHTICx v Lokt ge b LT ERRZIRD, 2022 FEI1X o L v OKHRRRE
%, OEXBLHHRI ALY MVRIE CIRET %R, @QF VL rvakra—AT7%T
— N7 4 VBT E SN R T AR MVIIET 2K, 217072, @ F
7z, FTVVLUDOEBHNART NVEFENTT S 728, Gaussian sHEOFE R BIEF O
A ES 5~ 2 ok Excel FTER LT,



MERERRMT - HREM MO NARE #in RA ME

DNA 1% MEMERA L - [RETE 2] RO FTh Y, EhBiford
DBRIFE L LA MLNTZARHETH D, TD), ZE TIHBRBIERD Y —
A L L TO DNAWFIERHYEEZIRTD, %< ODEYOBR TIENT DNITHRE AN Th, &
[RERC 7 v — i IS S TETnb, L, DNA Z—20&E s 1-&
LCTREBS, o+ Li3—iEzmL b, 7, DNA T &L EAMELZ D
R ThHDH, DNA I, WODEREEZNZNFFORERY VAN L T AT ARAL,
HANE LWABX DO ZHLBAMELZEHK L TVDH, &I, DNA T EDO RS TIC
ERTEDINICEVETHD, FlzE, B b T, —SF4%700ESE 1micbR
%o ZORERRIER DT, DNAITIFSMBHICR L TH A I v 7 ITE - EH L,
EMBIROFB L V) FFETREWE LR O, 51k, W4, EERERMEIE LTT o
LB EOBEBEER L TV ThAH S, —F, TFE, ZOFRMEZ LR BT
U7 br=7 A0HCHREMEE LUSHLE S E 2R A BIERILL TS, Z
DERO—2EDNA A Ea—T 47 THY, 192 LDNADHTTA ¥ —&
LCOFEEETH D, YRR TIE, DNA Ok Lm HESEIC &R A A4 > 2 AT
52 ET, RIFRERURE SR L L CORRBIEZRGET 2 2 & 2 hOitse T —< & L
TW5, FEOWZEE % L FIZFRT T 5, O A TE¥KO DNA 20kl E L, —EH+
A DIMANTALE S D ) IR OAEMIZAE H LIALFERICETF L, 2T ETIS, EE
WafT 5 4T =0 L% DNAKBEIRICIINT 5 Z & T, DNA-IREEEGKE
ERLL, ZhiCx v 2 MEZBEMAT 5 2 & T DNAFEEA R Z KT 25 2 & 2R
LTW5 12, ST, 47 U E=y LEESBEA A4 I8 2T, M-DNA OJE &)
Bt E1T o712, BRA A4 & LCHighADA A4 22 Z & T, DNA O o
9 80%IZHEEAID A AL ZHEATE L5 Z LM LY, 4, HEHADA A LSt
DEJFFA T AN THFT 21T Z & T, DNA OEIESETXTICERBEA 42 %
AT HESEZRG L, 5%ON VA Y —IZAT BB S 55 TH 5.

D @INVEXLZF IS T 2= VIR AT 4 VR T 5 3 bRk E K —
7L7- DNA -[FEESEOIE, EEEEE, i, 25 68 RIS rafF Ak
We (Fv742), 202143 H.

2 F/ Vvl hu=s AN TIA YT &R A A L DNA 2B D M-
DNA #HAEROIER, NHEEL, i, 5 82 S AL EARELMHES (AT
1), 202149 H.

3) @HINEXLZF NPT 2= VR AT ¢ RN T 2T 5 I 7LD R E K —
7" L7 DNA-IFEEAIROFRE, EiEEE, i, 5 38 BT o~
ravw U LIV AT L] YRV UL (KT A YY), 2021 11 A.



MERERM - AL EARE HEHIR gk B

BRBOZRRBIBA A LRI T MR EDED Z LT, RHEERDOE FIRE -
BN A5 « SRR IEORIE 21TV, 0 IRIT~ 3 IRTThEE & BEAURFE D BIFR TS K UKRE
PEHL Y FREA Z BT 2 2 ERHLEIIE T —~ Th D,

B DRFZERE) 2 LR SRR T %,

BT BRBEHIE 1L & L C oo FESIRICIER L, B4 7if (SMM)  [Tha(TPP)2(Po)l
L7 TV VENO R DB FEIRD SMM FHEIZ OWTHIZEZ 1T > TV D,
[Th2(TPP)2(Pc)] + Coo 53 F-EERIE L HIT: T Thi* A 4 OENIEREE S E L ZbT 57
DB AL L, AR 51T 5 SMM FENBIRIIC AT 2 Z L 2B b L
V, ZZT, £F7 T — L L [ThoTPP)P) DSy T4 & Ak L, Z O Th¥ A A
TR D ELEREE & SMM FHEDHBZ B 60T 5 FETH D,

TS RoTE & SMM #RPEDOMBICIER L7ef7E%24T > T %, [TbPcs] SMM O—J5
O PelifiraF742m 7= (No) ~EZ72[Tb(Ne)(Pe)]l SMM X, nm #LiRIZHED
- AH AR DML & — R OeHE S A TR T 5., E72, fEdh TR S LD 22 LY
A RXEORTEA T A — A F OB X > TR IEN I BT 5, &5, SMM &2 —
WITELS S 2 2 & TREROMM - FH HAER MBI X, B b v RN 2 Il 5 2 & T
BERAFED M B2 Z & 2t L2 2,

SMM % Z &' F A 2S5 72O HAY F A 7 — /L TO A O a] i E
MLEARFRTH D, %9 LIEiBEORIZIT THEA 2 FiEIC L 5 SMM © non-
SMM DAA v F 2 7 INHEZNTODN, FEBIEEN S SMM ~DAA v F 2 7 ~D
WENIEF ST, BIFSEE T, FERMEIR Ce(IV)-7 ¥ v o7 = Z @S e
PR (CePe2) ZALFHIICIEIL L Ce(DEER L 35 2 & T SMM @28l Lz, =0
— 77, SRR & e MERE O KR BEAR DR/ UL RIS 428 7R IR TR B 2R &R
RV 5y & 2T OIS & EKUFFE ORI 2B O ST 5 TETH D,

1) "Manipulation of the Magnetic Anisotropy along the Ci Rotation Axis via a
Supramolecular Approach", K. Katoh, N. Yasuda, M. Damjanovié¢, W. Wernsdorfer, B. K.
Breedlove, M. Yamashita, Chem. Eur. J. 26, 4805-4815 (2020)

2) "Control of the Spin Dynamics of Single-Molecule Magnets by using a Quasi One-
Dimensional Arrangement", K. Katoh, S. Yamashita, N. Yasuda, Y. Kitagawa, B. K.
Brian, Y. Nakazawa and M. Yamashita, Angew. Chem. Int. Ed., 57, 9262-9267(2018).



MERENM - BELFHARE B# K 8

WHFRERT, 79—V - BNAT7 55—y (EMF) R EDF ) —R Zafko
TS AL - AR - IR FOIF AT o TV D,

77—V U KO EMF I, 2 b O RIHEEIZ R T D 0ERD RFBMEHI I VBN
AR R OB 2 LT D, E72, 20X 5 2tk 2 (LRSI L v -3
DIFFRDREANRF SN TEY, K&, AT A ZAOBE B, ERKIEEE %
% (MRI) O&EHe SRSV EF COISHARREFES LTV D,

BHFFEE T, 77— L U ERm O Ml KON 1R L, OFBL EMF O
Bk, OB 7 T —L v DARR, @7 T — L U BT & T D8RO AR &2 WF7E B 1)
W, BT 7 — L ALE M ORRL - BB, £ OREE L DIEICOW TR L TV D,
F7, HBILEMITBIT D KERES 2T DA G O IE IR Z R > TR, A1
AEEICET A BIT o TN B,

B ORFIER 2 DL TSR3 %,

(1) B KFEEA RS RORR

IR —TF AEHT HKREMEVEAHEMEEIR (hydrogen- bonded organic
frameworks, HOFs) 1%, KEMKEvnn 2% v X 7R PR WHEEMICL - T
RSN TWD DT, FEEROREEN IR E WO IREN D 5, HARIAE
WEEMERFT 2 2 &3 TE D HOFs OWEITIEFIT D0, R TIE, 7 nh—
TAEMRL, 77—V CMEMEAT S HOFs OB A HiE L7z, KBRS
LLTHAE ) —VEBERHLARKL, BEWOERKIZKS Lz, BB OHGE
R M HNTE DT, B X B ERTIC L 0 oS A MR LT, AR
Mo 7o B AMERE IR L TV o T,



WE RSP - / SRR E EEEER B

WG 0y T R B HE 2 W 2@ T O 7 2B OMIEE B L T\ 5,
Rz GHE Cys 24807 n—7L LT, RNUEHEE =/ PVAC10 (& 10 /55 Ty
= 36.5 °CIZ D\ T T + 10 K {145 C AT HET 5 B SN (critical slowing
down)|ZFEY T 2B L 23 R Lm, UL EDRE % 2021 4E12 ChemRxivI™ _ETABRH L 7=
(DOI 10.26434/chemrxiv—2021-66w4j—v6, Oct 19, 2021),

D%, TERTEFEEC Cy3 2t u—7 L LT, £EMES) & Ao a4
WRFET << PVAC10 (20 %2, PVAC50 (4 F& 500,000), ;"YU A % 7 VAT L (4
T & 50,000, PEMAOS), 7A VX 7T 4 w7 « RV AKX T VNEEAT V(T BEARH,
PMMAiso), &RV =7/ za—L(4T& 9,000-10,000, PVAL)%##t & T PVAC10
& [FIREDIE % 920 U7, BAIGEEEREL R 7 — ¥ O INEEE & o 15 B I IR EE % 2 WLLRT O,
IEA~90 °CH B RIE~50°CE THLIE L7z, TOREE, L E4FHEOE ST T=1.2x Ty
TR OB AN SN, T— NEAHRO TS 2 MO CERMICEMIT T35
ZTW5, U EDOREA 2022 412 ChemRxiviM | T/ZABH L 72 (DOI 10.26434
/chemrxiv—2022—fr63d—v2, Oct 11, 2022),

LR 4 BEOBESFICET D MEEFERK L TV AR T, PVAL TiZZ D T
(=58°0) XV H 1L D IIKIR (=16 °C) T HAEMEER A L WD etk 2 R L7-, 2
NEFET D720 RE LD b0 KR (-10°C~=iE) £ CHEMEMEZRTT 5
MENH D, TNEHTRCHELE L,

FFEBEREE & AV o8 — 0 R mEHE 2 BB T E 51 T LT T EH
T 572012, 1R T X 9 ICHRMEEE & dod L7z,

H 1. ZRUTICHITIENAE— D FERBEGIE
EBOUE: TNV IERO TV X LERK(RE
HIRREIZ Cy3 DFEHAHEL, TOLISELF
BRERE O—rLTHE)EDEEHRBERDEER
BEZRAVTRERMLERL, 5212 N, FEKICLTK
SPDKPICEIEES IV EEEHLEL, BEH
XA ERERRSEIAHEBEZA -, COEE
[IMBEEFBA TV EVNDOTAHAINEROA»ERKL

T-o —EREREMEALT~40 THSH~—10 CETER
ExREL,

PVAL & PEMAO5 (ZOWCRIRLLT 0 COHPH CRERIBFM ZHE L1z & 25, Ty &
Vb I K 50 KARY VR sk CREFNIRHH O BE RSB S Av7z, 2 OO EE S CHREFNINE
DGR Z EBRANZBII T E 7201%, MEZBDMDR VDO TOFITHA 5, ZDRER
TN OO Y APRESN TV DN T AEBE, &0l 0 K TOAEEFRE
MOERZTF L TWDEmICK U CRE L A28 25 fTRetEn & 5,

_10_



MEREERF - 2 F 74 FZ O APRE iz RM Z—H0

BRETEa 2 FOBREMRAEER (DSSC) &Xu72h 4~ (Pv) KiEMITH
WY A A2y 7 KGR TH Y, (EBEMOE AL SR~ DISH B HIFF ST
W5, Fexld, (1) 2T T 2AF v 7 BN E~OE 2R TEHMOKIEFEO DSSC
DO, BXO (2) $17 U —TEEAIED Pv XFEMOBRRE L W) BiEA2 BT, @
& ~0.25cm2 T RILF =Ry~ 10% D B/ DZEMK, 45F L~ TOIEHE
WOMRY, XL —3— LB TBEMEI A A7 S BN O ICE D LA TV D,

1. BIRNEe 2 2 FEO TiO2 7 /R 2 S Elo@mE~— A F &2 HW T,
L@t > DSSC OfFR L3l & ke L T\ 5, ZHET, &k EBIOLKHEE
f%@%%%%@%éﬁé:&f,%ﬁ@ﬁﬁ&k%’@h%ﬁ%ﬁu&ﬁkﬁb8%
EBZ D EONT, KIS, BREE-BEJ- VR, KA e —2 0 AR,

il [ % R ﬁ%%wTW%m#%%mLﬁﬁ%4~®%@%%ébkoﬁmm®ﬁﬁ
A B LIBEAHRELE VWb Z & T, B, R E b2 JVEBRDREE X<
BH SN, S HICHEEGUEOR AN HHIE U CERR L DG MEZ TR~

2. Pv KBE O fE iRk & pEE 2 et U7z, ORERA - % TiO:2 8 O EREEC
ERBER T 5 2 & T, TiOz @A FTO FEHUZHR < F5A SRR OE 7k 3 EBL &
Moo AT, TiOz T/ K FIREIR P O A A 2 5 2 & T, Z4LUE TiO: J8 D=
Z O TR 50 nm BL LD Py A A VIAATE Z IR 8 2 T S ¥, H=
(2, PhLe IR D BATHC I 2 FL2EHER 35 2 & T, CHaNHsI & Ol dh iR SUS 2 2
HTE/e, @F /Uy 78TO &, TiO2 7/ K&, ZrOzJd, IKF~—A b
DZJENEZ Pble & CH3NHsI @ 2 IR GIAIR 21 T L, e RN 7.65% & 1572,
2021 #21E, TiO2 ) /R 18 & ZrO2 B DSV 7 ~T a4 TOR— Vg & F)_E X
B2 HMT, EAEFIEME S FE XSOtk ~ v 7 TR OTEHRE & JEIR Y R
R LTz,

3. Z N U =2 B AT R BRI oy e E B KOV IV SO S I E 2L A2 W
T, KE@E o CEABEM OB 2B L7z, SEMET 7 A BRI TiO:
ZrO2 D) /7 Fi 7 A ERL L, AHHRERLZWE SE-b0xEEl e Lz, 56
TR O W R Hh R 2 Bl S A S8, — EERIIRIED & O KTERFEIC BT 5
PSR R AR E LTz, BT 2021 4RI, ZrOs JEAR & TiO2 S O RERI Sy fig 2~
MU ZENZENOEERELX BEG > C, ZTNOOETLEDOEZIFHATL Z &
TEIEAOEEZPRE LT, I T AL MO F > N OIEBER X
WEDOHMENET S AT, TFL FrNbDONIL I R v A LRSS 6
WL > TR,
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AWFFRETIX, AT, @OF, @B ERR2 MBI B 72 5T 7 ROk B 2 il

l—/;

— 5 TR IR A A — 2 T a BRI U oA R OIS - BEREREA 21T > TV D,

2T, BN HARA—T L T T A A=V T HATREE T 5 L —Y —BME
AT La R L LT U PRt 7R &, mRICEME IS & Ff W E DT
FUSRE R RO S T AGRRE O IRV LA TV 5, LLFIOR T OIXMEEDIFET —~
DOFITH B,

1)

©)

(3)

BEWS T OB E D0 TR 74+ b Ty T ar_—Ta o) kit OE%E)
i,

KEFEMSNSA A A A=V ZTITBO TR - RIS D L 5 R R X — K%
FIRT2RA08HY, ZOPTH MEOSFH= R X —BEICKS< ZHIE-
SEEMEBR T A b T v T ar =2 3 U(TTA-UC) & XiEn 2 Hiffiasik: B ST
Wb, BFREETIINE TZ O TTA-UC #3819 %) R+ ORFEICED A TH
%o FURINZIL TTA-UC 2383 5 RO 70678 D 2 fo 51 1t dh (GRS db)
F R TWAR, 2022 IS ZICE =0T L LTEE W di-[4-(N,N-
ditolyl-amino) -phenyllcyclohexane % A UffaatE 2 Sl 2 = & T UC 2hEN
BRI B9 5 2 & 2B R - L~ULTOSEHIE TH LT L,

KN ERERT ML E T Ty N =L LT T A=y I kiR

BT B DRERIE S R EBNRRIF TS o ZRkoeEiE & e D 2 & CRLAIL -
nm A XOMILEFFD, —HEDT ) R—F AMETH D, ¥ 27 EGREIT RS
DR H T H DK FRED, BT v o RV EB L TR D TE LY
ZLZEMARETH Y, FxILINEZHHT / RSHEEE LTORMEZOI LT
Do 2022 FITILTIEZ 7 BiESROMasastEz e ik § 5 7o Dibd & 7 v 2 T L
T NICXDAHESUSICE 0 EEET 5 2 & TRENC L, & 2 ~E&CRoshikzE
AL ECL— = EMHNT 25 Z & TRmNICE - BT /i T2 Ellcx s 2 &
LT,

L—H— 2R MINEAE 7RIS X 2 W R

EEOEITC T/ WE Z LS 2 HMNITT S ZERRRE R I 0 72 9
(CEBE RN & 72 D, Bx I T AFM BT RG-S 200 nm) &
BE L L—Y—2 BT 2 2 &Ik 0 ERREERTOMER ST/ kL1125 &
FEONZOHIERT HHRE R L, 2022 Fi35| & HFE 208 L2 a7 A
A NBEIMEIOREL B A A 352 LT, &7 /K ORBITRINIITH
w7 AT A MEEERRE S A ER T D 2 LT LT,
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T =R RRE R AT ER LAY &I LR, B, & W o TR R A
FoZ emb, BAREFRL LT PAL, KEEMEOETMEE L TRBAYICHIZE S
%LTD\ZQO:MEODﬁ%a??L?é%@;@fH{K@% Bl LI B OB FHREZ D Z &2
AHTHD, YHIRETIE, RBOEFREBLZROEERNICBATE 2FZRFIETHD
kﬁ¥ t&%%wf*f/ﬁ RROAREF M OEFRRE L WML OREZI 5

MNCT DI AIRL TV D, REEOHIZER 2 L IR %,

(1) EACE Ty edEE DA
FEFEEICT| S, ﬁ$ SIEERRR Y — 0 KT x oo — 08l b, 308
gf“@%:&‘mﬁ“é T2 DLEH DG E DT,

2 = Iﬁmﬂ?&BHTeIBTTr@r@Mﬁﬁﬁ@vﬂ¢®@gf
%@ﬁﬁ“%®m%%% IIRMHADOE S 2 <, AESEAETHHIZE > TN

RO#AENE CEIHE NI RERDHEOND LB BND, EEIZT X

%mm%%im“%ﬁﬂ@ DTHDHLRY @AV NTFAT 22254 W) KN
RVI25- RGBT NI FUNANFAT =24 N)Fx ) [3,2-b]F A7 = &
T, N2 RGEMABIIITE 5 X9 72 @Bl & BRI TIEIC K-> TIERT 5 2 &
I Te, BHORE, XLy MuglHEE, @eIROHINE oMz, SFEIESL
v MERBFORUNES) & ERA~DX L hOBEfEESL /87 A —% & LTEhS
H5ZET, EMENRATO0.78 PSHT), 0.89 (PBTTT) D @t mfis 155 2 &3
T&7,

3) B IERY T = DR REHE
AU 7 =V EEWERBEMELR SEN AP E A R OEEERE S T TH D,
PECKEREORY 7=V UEBIIERPHE LV E SN TEX R, oA X T
FHRBERR T 2 RO X B 2 MR O /BB IE AT AR Sz, s S S E M
WILAR Y 7 =V RO % BT U CEEILBEEEEZ VW TNy FEEOF R %
TV, EEHFAIC T 2 VI EN 2 L EDRE NN H D Z L NI,

(4) Co-TPP & WXy 1Dt EAEH = r VX —3H 5
a0k () 7 77 2= EL7 42 (Co-TPP) I, KD DRI
%%WXN7Fwﬁﬁ%<%m#&:&#gﬁxty%m@mm#%ﬁénfw
%o MESNIEA AU HIE NO & NO2 0 FISEBRINCIEE T D 2 E A S
TVWBHR, ZOEBITIH L TIEARW, 2 CTHRENBEBIEEIRIC L > TRES 1
& CoTPP O E T AR NF—% Rt -7, CO, CO2, H2S, NHs & ik LT NO
L NO: DEAETFAF—TRE L, 0O LRI T 2WHEMED KX 225K
ThdHEEZLND,
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HIER oAt odFh EITHIIE L D R S TV D, M, BRI RS S 1B
SN B T EFEO R RS F PO SNOEERTHDL L EZADBND,

BWFZEETIE, MRNOZ X7 EROM AN & Mo A BEREFEHL & O % fif
4% BT, BRI otiE 2 b & LI/ e Pt Fik 4 e & o R 7 B ST
RHEIEMRAT 72 & NS, NBRICERGE L2 F v 7 H 2 KEAEMIEN TRILESE 5 2 & T,
AN K DAKROYHREREER T (@F, LE, pH%) OB L ZIUTHE ) —EOH
R G A IE A ORI IR 2 B X HF - WHEa DT,

1-1 [#E - FREREOUE]

3D 7V % A5 5 MARS 3 Pro (Elegoo) ZEAL, WPV —LEAEIT -5
DZREINCF KT T ) MREV AT LEEATLZOOTL 7 bRl —y 3
RN, ZA VX 7 2 RS O T A B AGRR DO REIR~ DR R
B ) DR S AT DA D T2 DALY L O 21T > 12,

F7o, B 4EE [BE - PFEREGERE ) 2 W TERZBMEEO TR OduE %
1TV, MNBEEFREO, sOtEREE LIEfr 2 mTRE L LT,

2-1  TEHEWRBEFRL

B4 3 A D23 BHMADOBERITMED, TXTOEREY (TAa—bL, VAT
TAH, BT 77 v va, YR~ YY) OBEGHOBERELEIT o7, FORK
FAT X0, REERAE 2L BFLOFNEZ, L1408 11 OREPHET, 77V
B ATZNII~DT L7 baR L — a kb7 7 ARERET 212 5ek S8
BE LT, REELOFMEZ EBIZEMBE 1 AICHFET L TETH S,

2-2  [HEHFERR 2

KIGEREERHRZHNTEH L, Yxv~4¥ Y U RO R IR 2R 53R
LalT2 2RO i 2 b som P 2 EAr REEFe R & L FEMZE TR L7z, €
DWFFERCRIE, AITHERS Toxicon \ZHF 4 4 Al s iz, £72, HIFE=EEL 2
A1 APARPELOPNL 2T 4 4F 3 AIC, UHITEEOZRFEA 1 AnfL (%)
DAL A AT 4 4 9 FIT LRI A BN R ABER 2 THUS LT,

2-3  THEWRERES3 ]
FORKZFOIKFEEE & & blo, BRI C o3dRz=15>-o, v 7 A% [
U2 SRR TR TR Do TN 21T 5 Z L 2R AT, B0 4 FEITRE R %
NBHNCHEETDDD T 4 VAR X —F2 %G L, TOAME®EY N IE
GFP O e CREliT 2 R A5 L7z,
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ERYERFHM - REESELFARE iR BR EXR

FITHFALHBIA e £ OIKBE A O FAE - EALRCBARHIEIAREIE I OWT, R/
W), S THERBEEOTEE VTR L T D, EIZ, BESN, A5, 48
T, EIEL 7 EORE 2 AL TFRICIER T D T2 OITAR AR A, (EHMEO SRR
DOHETERC, HEMB R DIRECMEIREARTE D R#E - FAOKMT — 4 &7 5 EciIER
W& DOfRIA, BB DNA 2 W= =4 ) 7V FIEOBRRE R EE2T> T D, AFEEIT
2 CEBE DNA 2 HW e ifF e 2175 72,

(1) /b - RO BREEEE (TR AT REZ2 BRBE DNA R H Bl Oz

FENANBDY T F A L PCR HEE 2 AW IR 22 5255 DNA # HH By O sz
ZHAELTWD, FEEEMEED DO DNA i T EF < v o 2fii Sk & PCR B2
FORIE A EDEEZREAKTORD S DR, KEEIT Y va v oA (i
POEEFE TA ) (AR C < @HREETHICAERT 2 M3 (ERfaiaE 1A 5 b
MH L Uiz, £ORR, fitiiiEz TRT 2 2 £IC XY BEE DNA O HEE AT 2
ENDroTe, A1%IT LAMP &%z V7285 DNA B TFHEOBIE I e PiET
o, (FHFELRIGRE)

(2) w7 ronaxtrrya vy AOERR)IT i COBREE DNA B H ATREPE O Mt
Yy oNaxYra g GEEAEME 1A ) IZSEILBoARIZAER L TnD,
AFEOBSEFEIINEETH 572, BB DNA S AL OM5E L 205D X 5 ITHFL
TW5h, AL, 5 HE 9 HDOEKY L F MK LT, #EREICIAZ T PCR ILEWE
rEZITV, UT XA 5 PCRT Y4/ PCR O 2 >OMiEE R Lz, £ OREE,
PCR [EME OFBITIZ L AL EZIT TN L, —FEFEFT 72 10 ADERAN L D E
F Lol l, TUXNLPCR EZAWVD ERHUEEN E3 s Z LB LNT/R ST,
Fiz, WA ) INZERE L C—ERFRIE L TR ANy v 7T o7 v 7R L Tzt 2
5, BUFIRAERERTZ, (KW DEFENIE)

wl

(3) M & FBHIRICRT DA M RY 3 oA BRIGRAE

BRI RYavidHEROL Y RTF—X7 v 7128 W THRIFAGERE T A HICHEES
TR, IHAEEEREEER ST TV 5D, FEERE, YW1 &2 OEEOER RO H
5 20 S AN LICfER, 8 » T Tl RO LI, ZOHIZITHERE TR G
RO T HS B EEN TN, ZOZ Enh, AFEETRIITCR Lt &, FICHH
IR CHEZITo 72, ERFEEORWVHIAK SN TE 72720, 4%1%, JHEMS
Zio T, EBOHENRTE DL IMEFHELITT> TS FETH D, (@M - AM
JI|7'a =7 FBhkifse)



ARYERFEM - RS FEVFARE rEHR EF BH

FIHO YNNG 2 78 5 JIIEO A R B X I0RINHI T d - 72723, (i T2 D& /s
FTRHED T~ & 2 b LT 7o, FBEITRMIC K - TIMEO ARG TR R 5, Z0
£ 9 R R B 2 0 G2 B 2 B ST 5 720, SRS s g o gl % A 5
LTW5, £/, bUBTLOATHA U AGRICEEST D b E21T7/2 > T\ 5,

BREDOWFRENFIIUTO LB TH D,

BT 774 vy 2 JINMR CINEEZ G AT 223, Z O b IFEb kD & 37 HIZ
Ko TINEZ TE AT D REREDIBTERIIC > > TV D AIREMEIZE A L, MBI T8 AL -
T, g CIEZ AR T A BT T 7 4 v 2 2BRL T, T LTS, & 5ICEEEM
ol CYERL U 72 9P & o X7 B I T, Ahak D & L R 7 T CONE A i C & 2 S % it
HrLTn5,

A KT OYREIIIFIgRD % > 237 & (choriogenin, Chg) & UREHD X L RX7E
TR SN TS, 205 h, B3RO Chg Ein1a /) v 770 hULic A X B %K
SEL, IR~ D B R Uiz, /v 7 T U N AZ I OINRIIIEFITHELS 7o) A R
AT L 250, NITHRIFIXFRETH o7z, 2D &b, IIREIIMETIZ /2 0 I %
T HERICIINEN T L 572, IEFERIPZPEINTE 2N DD, TILSMIIER
ThHHENRINT,

NOHTYDERK THDLH T AV ATEERNTA=D b ARA=Y LT I
PERE I, TIBIENIEE & BKMGT 2 2 & CABMSNLD, N2V LT I OEKR
1%, MUA T U ORREIZHIET % putative aminotransferase (pAMTIZ L - TiTbi
by SEZFRMUATVOMED pAMT 7 2/ BREHZ L, "=V LT I A
BIEEIGEWE - DT EE LT I BV OREEZ B L T\ 5,
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Ligand rotation induced oxidation state change and spin appearance of the
bis(phthalocyaninato)cerium (CePcz) molecule on the Au(111) surface

Islam Saiful, Mohammad Ikram Hossain, Keiichi Katoh, Masahiro Yamashita,
Ryuichi Arafune, Syed Mohammad Fakruddin Shahed, Tadahiro Komeda, /. Phys.
Chem. C, 126(40), 17152-17163 (2022).

Comparison between DyScaN@Cso and Dy2ScN@Cso single-molecule magnetic
metallofullerenes encapsulated in single-wall carbon nanotubes

Satoshi Ito, Ryo Nakanishi, Keiichi Katoh, Brian K. Breedlove, Tetsu Sato, Zhao-
Yang Li, Yoji Horii, Masanori Wakizaka, Masahiro Yamashita, Dalton Trans., 51,
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Dy synchrotron-radiation-based Méssbhauer absorption spectroscopy

Ryo Masuda, Shinji Kitao, Hiroyuki Tajima, Hiroki Taniguchi, Takaya Mitsui,
Kosuke Fujiwara, Yoshitaka Yoda, Nobumoto Nagasawa, Daisuke Ishikawa,
Alfred. Q. R. Baron, Takefumi Yoshida, Tetsu Sato, Keiichi Katoh, Hisao
Kobayashi, Makoto Seto, Hyperfine Interactions, 243(1), 17-1-8 (2022).

Visible-light-induced formal [3 + 2] cycloaddition of a,8-unsaturated imides or amide
with N,N,N’,N'-tetramethyldiaminomethane for the synthesis of 4-alkyl- and 4-aryl-
1-methyl-2-pyrrolidinones

K. Itoh, S. Nagao, K. Tokunaga, T. Mizuguchi, F. Karaki, S. Hirayama, Y. Shibagaki,
M. Hashimoto, H. Fujii
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Lineage-specific evolution of zona pellucida genes in fish.
K. Sano, S. Shimada, H. Mibu, M. Taguchi, T. Ohsawa, M. Kawaguchi, S. Yasumasu.
J Exp Zool B Mol Dev Evol, 838: 191-191, (2022).

Vanillin reduction in the biosynthetic pathway of capsiate, a non-pungent component
of Capsicum fruits, is catalyzed by cinnamyl alcohol dehydrogenase.

K. Sano, Y. Uzawa, I. Kaneshima, S. Nakasato, M. Hashimoto, Y. Tanaka, S.
Nakatani, K. Kobata. Sci Rep, 12: 12384, (2022).
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Prediction of molecular properties with machine learning and molecular orbital
energies

Hiroyuki Teramae, Meiyan Xuan, Jun Takayama, Mari Okazaki and Takeshi
Sakamoto AIP Conference Proceedings 2611, 020007 (2022);
https://doi.org/10.1063/5.0119589
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SEHI 2, XOEME, ml i, Wy EEL SR 1, J Comp. Chem, Jpn., 21, 103-105
(2022); https://doi.org/10.2477/jccj.2023-0001 (HA = > & 2 — Z {524 2022 KFR4E
SRR SURHE )

Tumor-Specificity, Neurotoxicity, and Possible Involvement of the Nuclear Receptor
Response Pathway of 4,6,8-Trimethyl Azulene Amide Derivatives

Kotone Naitoh, Yuta Orihara, Hiroshi Sakagami, Takumi Miura, Keitaro Satoh,
Shigeru Amano, Kenjiro Bandow, Yosuke Iijima, Kota Kurosaki, Yoshihiro Uesawa,
Masashi Hashimoto and Hidetsugu Wakabayashi

Int. J. Mol. Sci. 23 (5), 2601-2614(2022). https://doi.org/10.3390/ijms23052601

Structural and functional studies for LalT2, an antimicrobial and insecticidal
peptide from Liocheles australasiae.

Maiki Tamura, Chiharu Tatsushiro, Eugene Hayato Morita, Shinya Ohki

Toxicon., 214, 8-17 (2022).

Polymer relaxation time enhancement at temperatures above glass transition
temperatures predicted by idealized mode-coupling theory

Mitsuru Ishikawa, Keita Matsumoto, Tomoya Yamazaki, Risa Fukase, Yutaka
Ichikawa, Takayuki Uwada

DOI 10.26434/chemrxiv—2022—fr63d—v2 (Oct 11, 2022)

Multi-faceted elastic flexibility of 1-naphthyl and 9-anthryl 2,2:6’,2”-
terpyridine crystals

S. Kusumoto, K. Oishi, M. Nakaya, R. Suzuki, M. Tachibana, Y. Kim, Y. Koide,
S. Hayami, CrystEngComm, 24, 8303—8308 (2022).
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Zero area thermal expansion of honeycomb layers via double distortion relaxation in
(PPhs)[Cuz(CN)s]

Y. Iwai, M. Nakaya, H. Ohtsu, B. L. Ouay, R. Ohtani, M. Ohba, CrystEngComm, 24,
58805884 (2022).

Modulation of the elasticity of single crystal, 1-D metal dimethylglyoximato
complexes via solid solution effect

A. Sugimoto, S. Kusumoto, M. Nakava, Y. Sekine, L. F. Lindoy, S. Hayami
CrystEngComm, 24, 4656—4660 (2022).

A ferroelectric metallomesogen exhibitting field-induced slow magnetic relaxation
R. Akiyoshi, H. Zenno, Y. Sekine, M. Nakaya, M. Akita, D. Kosumi, L. F. Lindoy, S.
Hayami, Chem. Eur. J., 28, 2021033 (2022).

Inclusion Complexes of Daidzein with Cyclodextrin-Based Metal-Organic
Framework-1 Enhance Its Solubility and Antioxidant Capacity

Yutaka Inoue, Masaaki Yoshida, Toshinari Ezawa, Takashi Tanikawa, Florencio
Arce Jr, Gerard Lee See, Junki Tomita, Mitsuaki Suzuki, Toshio Oguchi, AAPS
PharmSeciTech. 23, 2. (2022).

A benzaldehyde derivative obtained from Hypoxylon truncatum NBRC 32353
treated with hygromycin B

Hitoshi Kamauchi, Mitsuaki Suzuki, Koichi Takao, Yoshiaki Sugita, /. Antibiot. 75,
1-8 (2022).

Preparation, Characterization, Solubility, and Antioxidant Capacity of Ellagic Acid-
Urea Complex

Hitomi Sakurai, Mitsuaki Suzuki, Shoko Itakura, Hiroaki Todo, Florencio Arce,
Gerard Lee See, Takashi Tanikawa and Yutaka Inoue, Materials 15, 2836 (2022).

Understanding the Nature and Strength of Noncovalent Face-to-Face Arene—
Fullerene Interactions

Michio Yamada, Yukiyo Kurihara, Masaaki Koizumi, Kasumi Tsuji, Yutaka Maeda,
Mitsuaki Suzuki, Angew. Chem. Int. Ed. 61, 202212279 (2022).
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Rare-earth based tetrapyrrolic sandwiches: chemistry, materials and
applications, Chem. Soc. Rev., 51, 9262—-9339 (2022).
Alexander G. Martynov, Yoji Horii, Keiichi Katoh, Yongzhong Bian, Jianzhuang Jiang,

Masahiro Yamashita and Yulia G. Gorbunova
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Visible-light-induced formal [3 + 2] cycloaddition of o, 8 -unsaturated imides or
amide with N,N,N’ N’ -tetramethyldiaminomethane for the synthesis of 4-alkyl-
and 4-aryl-1-methyl-2-pyrrolidinones

K. Itoh, S. Nagao, K. Tokunaga, T. Mizuguchi, F. Karaki, S. Hirayama, Y. Shibagaki,
M. Hashimoto, H. Fujii

Heterocycles. 104, 2169-2178(2022).

Photochemical reaction to synthesize 4-alkyl- and 4-aryl-1-methyl-2-pyrrolidinones
through the formal [3 + 2] photocycloaddition of a,8-unsaturated imides or amide
with N,N,N’,N’-tetramethyldiaminomethane, where an iridium(III) complex acts as
a photosensitizer. The reaction is driven by visible-light-induced single-electron
transfer between a photoexcited iridium(II) complex and N,N,N’,N’-

tetramethyldiaminomethane to generate an a-aminoalkyl radical.
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Lineage-specific evolution of zona pellucida genes in fish.

Kaori Sano, Sho Shimada, Hideki Mibu, Mizuki Taguchi, Takasumi Ohsawa, Mari
Kawaguchi, Shigeki Yasumasu
J Exp Zool B Mol Dev Evol, 338: 191-191 (2022).

The zona pellucida (ZP) protein constitutes the egg envelope, which surrounds the
vertebrate embryo. We performed a comprehensive study on the molecular evolution
of ZP genes in Teleostei by cloning and analyzing the expression of ZP genes in fish
of Anguilliformes in Elopomorpha, Osteoglossiformes in Osteoglossomorpha, and
Clupeiformes in Otocephala to cover unsurveyed fish groups in Teleostei. The
present results confirmed findings from our previous reports that the principal organ
of ZP gene expression changed from ovary to liver in the common ancestors of
Clupeocephala. Even fish species that synthesize egg envelopes in the liver carry the
ovary-expressed ZP proteins as minor egg envelope components that were produced
by gene duplication during the early stage of Teleostei evolution. The amino acid
repeat sequences located at the N-terminal region of ZP proteins are known to be the
substrates of transglutaminase responsible for egg envelope hardening and hatching.
A repeat sequence was found in ZPCs of phylogenetically early diverged fish. After
changing the synthesis organ, its role is inherited by the N-terminal Pro-Gln-Xaa
repeat sequence in liver-expressed ZPB genes of Clupeocephala. These results
suggest that teleost ZP genes have independently evolved to maintain fish-specific

functions, such as egg envelope hardening and egg envelope digestion, at hatching.
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Vanillin reduction in the biosynthetic pathway of capsiate, a non-pungent component

of Capsicum fruits, is catalyzed by cinnamyl alcohol dehydrogenase.

Kaori Sano, Yuya Uzawa, Itsuki Kaneshima, Saika Nakasato, Masashi Hashimoto,
Yoshiyuki Tanaka, Sachie Nakatani, Kenji Kobata
Sci Rep., 12: 12384 (2022)

Capsicum fruits synthesize capsaicin from vanillylamine, which is produced from
vanillin in a reaction catalyzed by a putative aminotransferase (pAMT). Capsiate, a
non-pungent compound that is structurally similar to capsaicin, is synthesized from
vanillyl alcohol rather than vanillylamine. Vanillyl alcohol is possibly generated by
the enzymatic reduction of vanillin, but the enzyme responsible for this reaction is
unknown. In the present study, we revealed that the vanillin reductase in the
capsiate biosynthetic pathway is cinnamyl alcohol dehydrogenase (CAD), which is
an enzyme involved in lignin synthesis. The reduction of vanillin to vanillyl alcohol
was greater in the mature red fruit placental extract than in the immature green
fruit placental extract. This reduction was suppressed by both N-(O-hydroxyphenyl)
sulfinamoyltertiobutyl  acetate, a  specific inhibitor of CAD, and
ethylenediaminetetraacetic acid, a metalloenzyme inhibitor. The CaCAD1 transcript
levels in the placenta were higher in the red fruits than in the green fruits. A
recombinant CaCADI protein obtained using an Escherichia coli expression system
reduced vanillin to vanillyl alcohol. This reaction was suppressed by the CAD
inhibitors. These results strongly suggest that CAD is the enzyme that catalyzes the
reduction of vanillin to vanillyl alcohol during capsiate biosynthesis. Syntenic
analyses indicated that genes encoding CAD and capsaicin synthase (Punl) involved
in capsiate biosynthesis were acquired before the pAMT gene during the evolution of
the family Solanaceae. This raises the possibility that in the genus Capsicum, the
capsiate biosynthetic pathway emerged before the pAMT-encoding gene was

acquired as the final trigger for capsaicin biosynthesis.
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Tumor-Specificity, Neurotoxicity, and Possible Involvement of the Nuclear Receptor

Response Pathway of 4,6,8-Trimethyl Azulene Amide Derivatives

Kotone Naitoh, Yuta Orihara, Hiroshi Sakagami, Takumi Miura, Keitaro Satoh,
Shigeru Amano, Kenjiro Bandow, Yosuke Iijima, Kota Kurosaki, Yoshihiro Uesawa,
Masashi Hashimoto and Hidetsugu Wakabayashi

Int. J. Mol. Sci. 23 (5), 2601-2614(2022).

Background: Very few papers covering the anticancer activity of azulenes have been
reported, as compared with those of antibacterial and anti-inflammatory activity.
This led us to investigate the antitumor potential of fifteen 4,6,8-trimethyl azulene
amide derivatives against oral malignant cells.

Methods: 4,6,8-Trimethyl azulene amide derivatives were newly synthesized.
Anticancer activity was evaluated by tumor-specificity against four human oral
squamous cell carcinoma (OSCC) cell lines over three normal oral cells.
Neurotoxicity was evaluated by cytotoxicity against three neuronal cell lines over
normal oral cells. Apoptosis induction was evaluated byWestern blot and cell cycle
analyses.

Results: Among fifteen derivatives, compounds N-butyl-4,6,8-trimethyl- azulene-1-
carboxamide (1), MN-hexyl-4,6,8-trimethylazulene-1-carboxamide (2), and MN-(2-
phenylethyl)-4,6,8-trimethylazulene-1-carboxamide (3) showed the highest
anticancer activity, and relatively lower neurotoxicity than doxorubicin, 5-
fluorouracil (5-FU), and melphalan. They induced the accumulation of a comparable
amount of a subG1 population, but slightly lower extent of caspase activation, as
compared with actinomycin D, used as an apoptosis inducer. The quantitative
structure—activity relationship analysis suggests the significant correlation of
tumor-specificity with a 3D shape of molecules, and possible involvement of
inflammation and hormone receptor response pathways. Conclusions: Compounds 1
and 3 can be potential candidates of a lead compound for developing novel anticancer

drugs.
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Polymer relaxation time enhancement at temperatures above glass transition

temperatures predicted by idealized mode-coupling theory

Mitsuru Ishikawa, Keita Matsumoto, Tomoya Yamazaki, Risa Fukase, Yutaka
Ichikawa, Takayuki Uwada
DOI 10.26434/chemrxiv—2022—fr63d—v2 (Oct 11, 2022)

The mode-coupling theory of glass transition predicts the relaxation time divergence
of glass-forming materials at the crossover temperature, which is approximately 1.2
times the calorimetric glass transition temperature. However, this divergence has
not been experimentally observed. This is known as the most serious drawback of
the mode-coupling theory. The use of viscosity-sensitive single molecule fluorescence
probes enables the detection of the poly(vinyl acetate) and poly(ethyl methacrylate)
relaxation time enhancement around the crossover temperature, thereby supporting

the prediction by the mode-coupling theory.
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Inclusion Complexes of Daidzein with Cyclodextrin-Based Metal-Organic Framework-1
Enhance Its Solubility and Antioxidant Capacity

Yutaka Inoue, Masaaki Yoshida, Toshinari Ezawa, Takashi Tanikawa, Florencio Arce Jr, Gerard
Lee See, Junki Tomita, Mitsuaki Suzuki, Toshio Oguchi
AAPS PharmSciTech. 23, 2. (2022).

Daidzein, an aglycone-type isoflavone, is useful in the prevention of atherosclerotic
cardiovascular diseases. However, the solubility of daidzein remains relatively low
even with pharmaceutical interventions (e.g., y-cyclodextrin inclusion complex). In
the present study, daidzein-cyclodextrin-metal organic framework solid dispersion
complexes were prepared by the solvent evaporation method. The physicochemical
properties of the complex and its effect on the solubility of daidzein were evaluated.
The enhancement effect of a cyclodextrin-metal organic framework on the
antioxidant properties of daidzein was verified using a diphenyl-picrylhydrazyl
radical scavenging test. Powder X-ray diffraction results showed that the
characteristic diffraction peaks of daidzein and cyclodextrin-metal organic
framework disappeared and new peaks (20=7.1°, 16.5°) were observed. FT-IR
measurements showed that the peak derived from the carbonyl group of daidzein
shifted to the lower wavenumber. NOESY 1H-1H NMR showed cross peaks at the
proton on the resorcinol side of daidzein and the proton (H-5, H-6) in a cyclodextrin-
metal organic framework. Dissolution rate of daidzein at 5 min in distilled water was
0.06% for daidzein alone while the daidzein inclusion complex was about 100%.
When fasted state simulated intestinal fluid was used, the dissolution rate of the
daidzein complex was about 71% compared with that of daidzein alone (~ 3.0%) at 5
min. The daidzein inclusion complex improved the antioxidant capacity to~1.3
times (17.8 pg/mL) compared to the IC50 of daidzein alone (22.9 pg/mL).
Preparations of cyclodextrin-metal organic framework inclusion complexes will be a
platform in developing pharmaceutical formulations to enhance the bioavailability

and activity of drugs.

DOI: 10.1208/s12249-021-02151-2
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A benzaldehyde derivative obtained from Hypoxylon truncatum NBRC 32353 treated with
hygromycin B

Hitoshi Kamauchi, Mitsuaki Suzuki, Koichi Takao, Yoshiaki Sugita

AAPS PharmSciTech. 23, 2. (2022).

Daidzein, an aglycone-type isoflavone, is useful in the prevention of atherosclerotic
cardiovascular diseases. However, the solubility of daidzein remains relatively low
even with pharmaceutical interventions (e.g., y-cyclodextrin inclusion complex). In
the present study, daidzein-cyclodextrin-metal organic framework solid dispersion
complexes were prepared by the solvent evaporation method. The physicochemical
properties of the complex and its effect on the solubility of daidzein were evaluated.
The enhancement effect of a cyclodextrin-metal organic framework on the
antioxidant properties of daidzein was verified using a diphenyl-picrylhydrazyl
radical scavenging test. Powder X-ray diffraction results showed that the
characteristic diffraction peaks of daidzein and cyclodextrin-metal organic
framework disappeared and new peaks (20=7.1°, 16.5°) were observed. FT-IR
measurements showed that the peak derived from the carbonyl group of daidzein
shifted to the lower wavenumber. NOESY 1H-1H NMR showed cross peaks at the
proton on the resorcinol side of daidzein and the proton (H-5, H-6) in a cyclodextrin-
metal organic framework. Dissolution rate of daidzein at 5 min in distilled water was
0.06% for daidzein alone while the daidzein inclusion complex was about 100%.
When fasted state simulated intestinal fluid was used, the dissolution rate of the
daidzein complex was about 71% compared with that of daidzein alone (~ 3.0%) at 5
min. The daidzein inclusion complex improved the antioxidant capacity to~1.3
times (17.8 pg/mL) compared to the IC50 of daidzein alone (22.9 pg/mL).
Preparations of cyclodextrin-metal organic framework inclusion complexes will be a
platform in developing pharmaceutical formulations to enhance the bioavailability

and activity of drugs.

DOI: 10.1208/s12249-021-02151-2
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Preparation, Characterization, Solubility, and Antioxidant Capacity of Ellagic Acid-
Urea Complex

Hitomi Sakurai, Mitsuaki Suzuki, Shoko Itakura, Hiroaki Todo, Florencio Arce,
Gerard Lee See, Takashi Tanikawa and Yutaka Inoue

Materials 18, 2836 (2022).

Ellagic acid (EA), a natural polyphenol found in berries, has high antioxidant
capacity. This study aimed to improve EA solubility by complex formation with urea
(UR) using solvent evaporation method and evaluate its solubility, antioxidant
capacity, and physical properties. The solubility test (25 °C, 72 h) showed that the
solubility of EVP (EA/UR = 1/1) was approximately two-fold higher than that of EA
(7.13 pg/mL versus 3.99 pg/mL). Moreover, the IC50 values of EA and EVP (EA/UR
=1/1) (1.50 pg/mL and 1.30 pg/mL, respectively) showed higher antioxidant capacity
of EVP than that of EA. DSC analysis revealed that the UR peak at 134 °C
disappeared, and a new endothermic peak was observed at approximately 250 °C for
EVP (EA/UR = 1/1). PXRD measurements showed that the characteristic peaks of
EA at 20 = 12.0° and 28.0° and of UR at 20 = 22.0°, 24.3°, and 29.1° disappeared and
that new peaks were identified at 20 = 10.6°, 18.7°, and 26.8° for EVP (EA/UR = 1/1).
According to 2D NOESY NMR spectroscopy, cross-peaks were observed between the
-NH and -OH groups, suggesting intermolecular interactions between EA and UR.
Therefore, complexation was confirmed in EA/UR = 1/1 prepared by solvent
evaporation, suggesting that it contributed to the improvement in solubility and

antioxidant capacity of EA.

DOI: 10.3390/ma15082836



Understanding the Nature and Strength of Noncovalent Face-to-Face Arene—

Fullerene Interactions

Michio Yamada, Yukiyo Kurihara, Masaaki Koizumi, Kasumi Tsuji, Yutaka Maeda,
Mitsuaki Suzuki
Angew. Chem. Int. Ed. 61, e202212279 (2022).

Face-to-face noncovalent arene—fullerene interactions are important in several
research fields such as synthetic chemistry, materials chemistry, and medicinal
chemistry; however, their nature and strength are still poorly understood. In this
study, we prepare a fullerene-based torsion balance containing thioanisole, phenol,
naphthalene, azulene, and pyrene moieties as a unimolecular model system.
Moreover, we compare the folding free energies between the folded and the unfolded
conformers of a series of the molecular torsion balances to quantify noncovalent
interactions between arenes and the fullerene surface. This work demonstrates that
the contributions of polarizabilities, anionic charges, electronic dipole moments, and
the number of arene rings to the interactions can be experimentally measured by
analyzing the folding equilibrium of the molecular torsion balances. We synthesized
a new series of fullerene-based molecular torsion balances and examined their
folding equilibrium to understand the nature and strength of noncovalent face-to-
face arene—fullerene interactions. The contributions of polarizabilities, anionic
charges, electronic dipole moments, and the number of arene rings to the
interactions were experimentally quantified by analyzing the folding equilibrium of

the molecular torsion balances.

DOI: 10.1002/anie.202212279
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