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“Electrical Properties and Structure of Conducting Doped PEDOT”

D. Shimokawa, Y. Furukawa, T. Asano

Integrated Nanosomposites for Thermal and Kinetic Energy Harvesting (INTAKE)
Seminar 2024, Waseda University, Japan, June 25-27, 2024.
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Seminar 2024, Waseda University, Japan, June 25-27, 2024.
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MELE1—

(1) Cathode and Solid Electrolyte Designs
for Ion Batteries

Cellulose derivatives are potential materials
to help promote Li-ion diffusion in solid-
polymer electrolyte membranes. In the
present work, we perform both experimental
and theoretical work to unravel the mystery
behind the importance of the hydroxyl
group in promoting the Li-ion diffusion. A
massive metadynamics simulations were
performed by using the alSS docking
method at GFN2-xTB level. More than three
thousands molecular conformations were
obtained and ranked based on their energies.

(a) (b) (c)
<. (X
et .o oY,

Wl ®
7%

Fig. 1. Molecular interactions between (a).
HPMC (red), (b) HEC (orange), and (c)
HPC (yellow) with TFSI anion (blue with
green color representing the F atom)
obtained from alSS docking simulation at
GFN2-xTB level.

The research outcomes were published in
Sustain. Energ. Fuels 8, 5031-5040 (2024).
Alongside the aforementioned research
theme, we also performed a material design
for Na3V2(PO4); (NVP) cathode, which
conclude the importance of Si atom in
modulating the overall intercalation voltage
window of NVP-based cathode material for
Na-ion battery (J. Phys. Conf. Ser., 2980,
012019 (2025)).

intercalation

Na-ion

Fig. 2. Possible

VHRE (PO T A HAEER)

pathways in NVP obtained at DFT level.

(2) Palladium and nickel complexes-based
Catalyst

The catalytic performance of Pd- and Ni-
based complexes were investigated at DFT
level to unravel the Suzuki-Miyaura and
Sonogashira couplings. Our findings (Inorg.
Chem. Commun. 178, 114186 (2025))
highlight that ®B97X-D  functional
successfully reproduces both experimental
ground state and excited state properties for
Pd(AD1Me) and its fluorinated derivative,
Pd(ADIF). The superimposed crystal
and DFT optimized structures are shown in
Fig. 3.

Kabsch RMSD = 0.4893 A Kabsch RMSD =0.2978 A
Pd(ADIF) Pd(AD1Me)
Fig. 3. Superimposed crystal (red) and DFT
optimized structures of Pd(ADI1F) and
Pd(AD1Me).

On the other hand, we also investigate the
performance of Pd and Ni single-atom
catalysts for Suzuki cross-coupling. Overall,
it was found that the inclusion of relativistic
effects reduces the activation energy by
~10-15 kJ/mol. The Pd catalyst is still
superior to Ni with a lower activation
energy by 9.49 kJ/mol.

70.00 67.28

50.00
5323 51.97

50,00
4248
40000
3000
2000
10,00

Fig. 4. Calculated activation energies of the
rate-determining step in Suzuki cross-
coupling catalyzed by Pd- and Ni-
complexes (Mol. Catal. 560, 114103 (2024)).

Agctivation Energy (kJ/mol)
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"On the Variation of Intercalation Voltage in Si-doped (Na3+yV2(PO4)3-y(SiO4)y)
Cathode Material: A First-Principles Study"

Q. C. Scientika, S. A. Wella, F. Fathurrahman, A. Nuruddin, I. Anshori, A. W. Sakti, G.
Shukri.

J. Phys. Conf. Ser., 2980, 012019 (2025).

"Synthesis, structural characterization, and catalytic performance of Pd(II) complexes
with fluorine-and methyl-substituted Schiff bases: Experimental and theoretical
insights".

N. H. Nasaruddin, S. N. Ahmad, A. M. Tajuddin, N. P. Indriyani, A. W. Sakti, Y.
Permana, N. M. M. A. Rahman, N. S. M. Yusof, H. Bahron.

Inorg. Chem. Commun. 178, 114186 (2025).
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(1) Palladium-Catalyzed Cycloisomerization
of Carbamimidothioates

Me CX-21(10 mol%) Me SR2
K3POy4 (3.0 equiv)
2 - = —N
o BTBSA (2.0 equiv) N CoMe

K 21/\\N/002Me
aryl, aliphatic
{EF RS DOBREE A 2 KT 5 72 DI
VIR A RIEN - SOG OB R N EE T
b5, RBE-IRBRECETER L, fHdEME
R&2 RS D BMALROSNIE, B %
AR LN &, TN TH EBR=E
HRECHHEEBBNES THDZ &b
FrICEHTh D, EBeRMBLCL DD
Ar— REE,  F Uk R 3R DTSR
F-IRFBRE G O R Z FTREIC T
LR 2 BA L=, —@EHORIR T L
FroERT AR AT U — iz Pd
flfi AV ER S5 &, B LRI
KD o-7TU—LPd AL, ZILHER
b LTo-T/LX/LPdESIREZY, &
MIRFEETERT D, SBHIC, AU o-
7 V3L Pd $5{(Z PhSTIPS (PhSi(iPr)3)
L Cs2C03 RS HEDE, TIAF LT
T=)VANVT 4 RBELRD, &, M4
W22 13 PhSTIPS DOV IZF A= AT
NWERWTE 2 DOORINZ#E LT 5D,
AlEl, HEIGRRFEE 2L T ¢ RO A
PO BN I RF A= — b Pd il
IZ X BBRIEBMALZ AR Lic, T OGS
1% CX-21, K3POs, 3L UVBTBSA % &3
VOB CHEATAZ R RETH Y,
ARV ANVR= VNI NVANI I KT
T — FOERFFOBEBBEILE L TiD
WL-EREChoT-, 7= BIO
TNVXNVENI NN I RTFA=— D
HAEEAL E LTEATE, 7L &
K7 V=LA NI I RFAT— NI
IWHET/NT U0 MMl K 2B ML
EZTHZEBLRH L,
Synlett 2024, 35, 1788-1794.

xylene, reflux R
71-96%, 21 examples

(2) Synthetic studies on fusicoccin A:
Enantioselective synthesis of the C-ring

fragment
° o. JI OAc
HO7g oH
/ = —
BnO P ‘
OH BnO S~
>99% ee oTBS HO O ™
OAc

O N Tfoﬁg\ oTBS | |Hi\,
-
==
BnO E OHC

o8BS H

OH

OMe fusicoccin A

fusicoccin A 1% Phomopsis amygdali (LA
HIlX Fusicoccum amygdali) 73FEPES HAH
W7g & L CHEE S L7z, fusicoccin A (34
YRTBEAE W EZENT DIERE T
T2 ORI BHFEA~DISH DR ST
bHo X HIT, 7av s Al interferon-a
(INF-a) &EPFHT 2 Z & THDN AIEMED
W S LD 728D, B LS ATRRIED B
BINDAEEMELRH Y, TN ED B
TV 5, fusicoccin A DEgHID ) > F A
WIRNEERIEL, RO BHE LR
R AEVIEH LS OERIZE RN, £
OFATED TR EER ST D, £
Z T fusicoccin A DT L F A EIRAY A
BRRICET Uiz, RUBRERITIZE O
WL KXo hod TBS =—7
N7 F o TIATE REDT L R—
MERIC LV B a-2F UF o7 b
DY E= NI L O~ A 7 RIEE &
O /) =V Y 77— h~DOEHIZLY,
H—DUT AT VA~Y—%1G5 2 LN T
X/, =/ — VR T7T7—hDOE=LH
X E OB I K D@2V e
¥k, oz 1,2-U A4 — L O IuEE
FRENIZ X 2 IR{bIBAZ, DIBAL-H iEJT(IC
XoTe Fedv AFVIRICEB I,
Z Dk, B Fr¥x v AF % TBS =—
TN EB L, XU KR E,
Dess-Martin f2{t(Z L U fusicoccin A DFF
YUDCERT TV AV M) F 43R
HNZE T 5 Z ElTaEh L=,

Tetrahedron Lett. 2024, 153, 155364.
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Seeking innovation in natural product synthesis - the brilliance of my late teacher
remains in my memory
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5 FEMFE TR (SFETEE)

WELEa—
I. Cepl69 DHEREAFHT

(1) SASP HTFD o3z 2/L&MA 7 Y
—=7

EALMNE N R T BLG & U CRALRERE B 5
(SASP) 31 H AL TUN 5, SASP & i3, LAl
RIEVET A NI A 0T EA 728D SASP
KA EMIND 0T E2oWT 584 L LTE
FE I D, SASP [K 7138 PH O Al <OREA% . 72
A B & B U TR o RIE DR
DA OAEFORER EEF ST &
DIREFTUWN D, SASP K1 % 4392 fll i o
HEFFRICRETE DM OREEZ G
L7z, ViR—H —i&{n{ 118-EGFP % i#fn 1
AN L 7= #ilpa gk (IMR90-1L8-EGFP) % #5t37. L 6670
i B oA & oA B EM T A 7T
VaERANTLEM AT V) —=2 7 FEhE Lz,
2 AT U —=2 7T SASP [K+ D4y % il
T 5 RIEHEAWIT 6 [HTHY . FhbHD
&Y O FE 72 BRI Apoptosis B H |
Autophagy BE3E . mTOR, HDAC, PI3K 23%F S
7o Fio, ZWRERHMEAY O HC EGFP 58
Ze RR AR S 7oAk B 2, BEEn oo AL
[& 3K Dasatinib 3 & ONPanobinostat D IED>,
DC_517, BEBT-908, BMS-214662, % L T c—Kit-
IN-3 (D-tartrate) 23t v k L7,

(2) DI RARY a— AHREED 5 FHEHE -
RY a—LBEEEKRD 1 5 Th 5 PRCL 1L, %
$£9°2%5 2 & TPcG body KT 5, b MEM
HBafEo 9L, FTiE PeG body DEKRAL L 7=
CAP body ZTERT 5 Z E N HIL TV 5, CAP
body 13, MR & MK FH) 7o 2@ 2o L, ¢
IFEEERIE R, RN B W TR 5 (R Y
a— AFREE), L2s L. CAP body @D HAEEAR AN
BB E YRR OB, & 1 Yefa Rl
IR YL 55 R C CAP body A IEZ A U 7= 2846
WEE R T D Z & RN SIFZERTH LT
STy L LN, RY a— RO ZEM R
DA AN = R LARAEBERIIRTZH S NI
7o TR, 22T, AFETIE, AY =2—
LADRRBERE NG 2 D BR0F Dy A 1=
R LE XYt R B 00 Al & O BRI
DOFFERZ B & LT,

Ferx DIATHIZE L V. CDKL 12X 5 PHC2 S216
DY UL L > TR E DR Y a— L faiEn,n
EH R YRRl 2 6l L RER 2O EIC
IXZEEAE SIS L - TR A 72 6 Al hE

DEEE MR 2 W= EBR ORI S iz, £ 2
T, ARBFETIX Y UERb S U720 PHC2  S216A
BB NERRI~ 7 AMEIR TR I & 5T
DINRER~ T A% EMT 52 L2 AT, F
=R BIRR LD Iy A T = X WA FERIC
fEHT % 72912 CRISPR-Cas9 & =4/ A
MEEIZ L > T, & MEBESAMMIZO HCT116
fudk KO SRR E R AR RPEL AR~
PHC2 S216A ERE A% AT-, HER~D R
OFEFRNCREE L CiX, 26 fE{AS 5 fE{A& T S216A
DERNR ST, BROF DM PCR (2
ISRV O () /A= S S e )|
1To72, WIZ, HCT116 #AEFs S ONRPEL #liE~
DZEFE AIZEI L TlE, pSpCas9 (BB) -2A-Puro
(PX459) V2.0 3 X Y pSpCas9(BB)-2A-GFP
(PX458) & W TiAA Tz, Lo, Z v 0]
DOBENIIHERTEN, ZOH%ROREROEAN
FTIEEL 2o T,

(3) Cep169 FfF32

1) pole integrity IZ3iF 5 Cepl169 HEREDAR
#r: HFUlMA (centrosome) (X H LMK & Z 4% B
D FETeELIME (PCM) 2> HABRL S VD, LMK
27D Cepl69 1% Cep2l5 ZEHEST
HIZ ML WEFDZ LRI PO DS %
WSR2 FCHEDE X BETHY | EE
N E % o0y (microtubule organizing
center: MTOC) |ZBWTHIAEZ y —tubulin B
WS (y—-tubulin ring complex, vy -
TuRC) DG H /NI E L7 A T LB ENC
L7,

b~ R B Sk HCT116 # R R 2 F v C
Cepl69 #E{n 1% RNA T¥& H W TEIE T
24T 5 & OBV THULMER O A
R L. PCM O 4k (PCM fragmentation) 73
HUDZERHLMNI ST, ZDZ EnbD,
Cepl69 IX Cep215 AKX PCM 245845 LT
HAE L 7 HIEERE TR T D 2 ERRBE I
77

2) MBAIHEZ LRI B - pb3 DAy SRR
& DFEHT

Cepl69 MFBIHITIL pb3 2/ v 7 7 7 FL
T AMBERR TIXH MR ORERE B S/ S =28,
P53 NHERET A B A CIIR 6N o Tz, 2
D NI B OB T pb3 X XV DG
PEIR R O HLMAIZET D pole integrity D
FRCHEGE L TWD Z EDRB Sy,



ZZ T, pb3 &/ v/ 7w kL HCT116 Hif
BEHNTEIEIE 7 pb3 OERKERT &
BAL FEHRHBMOL AX 2 —FERE2{To7-L 2
AL p21 X°BAX 7¢ E OESEHIHEKEE A K LT
BEAGER T CIIRBBN L AF 2 —T& 7
DAMIZE > TY UIE S35 pb3 @ Ser—15
BT T CEBLEAERBR T TII L AKX
2 —T&Ehnol~, ZTDOZ &1L, pole
integrity OMERFHIZIL, pb3 DI G HIEEREIX
BfRE9 ., A ~D Y 7 — MTHEAD
Ser-15 OV VLN EETHDH Z L N/RIE X
e, Ser-15 O U UEGIZT = v 7R A b
XF—EThHDH AMIZE-oTY VEBbEhb
Z &b, ATM/ATR O % F—FBHERTH 5
Cafein Cpbh3 IEFFALMIIAMK Z LB L 72 & 2 A,
p53 KERENIE R TH DI b 030 B3, Cepl69
OIS L > T, PCM fragment {bIZ L -
TEE DHEEEROZ RN AE LT, 2D &
1% SZEIC BT, AT NIEME LS Y
fbEi7z pb3 BHILME~Y 7 — R Eb 2
LI Lo T MR OEE 2B LT 5 AlEE
PEDVRIE ST,

4) /NEESE (microcephalyl696 D¥RKIERT &
LT Cepl69 DBEREMENT : 1 X T = /LD NFH
BARTFHFIEET & OILFIFZE T NNBRIERS
JiR D B E D Cepl6d D AR HEH k& R
(paternal mutation) & HHkZER
(paternal mutation) DiEfm 12 REBNLFEE
Shiz, ZNHOBIETERIIEHELRTH D
Z b, HCT116 fifatk s H T, Cepl69 i
{5+ ® paternal Z55 & maternal ZEiE(=T
DBEMERZITo7- & Z A, maternal FEE
R OEBIEER TIL, pb3 DX /I EDRTE
bt GEMAL) DEE 2D ZENRHLITR ST,
ZDOZ EMDB, Cepl69 D maternal Z8H 1L p5b3
DOIEMAL ZFFHEST 5 Z LI L - T, p21 DG
FEIZL TGl WoMaEEEnBsEx 52
& T BRABRICBOT, KIMEE 2R 5
P SR O R O BEFIE Z 95 2 & AS/NEEAE
DIFIK O A HEMEN RIR S 7=,

5)Ras DEFES 7 F IWVARTEEIZ BT 5 Cepl69 D
BEREFRMT : DN ABGER - CTd D Ras IE, EGF 72
E OHEFER 1T L, MAPK 57 2 77— K (Raf-
MEK-ERK) =° PI3K O TR+ ~{iE > 7 F v %

RET D ETEER GIP 58X v/ ETh
HZEDMBNTWD, FRFEME(LAY Ras D
AT X o> THAAAL L7= NIH3T3 fHifa (DT #ifm)
IZBUNT Cepl69 OFBUMGIZ1T O & BAE
AN < Nl S UIEE IS E IR 9 5 (Flat
reversion) Z & A BN Lz, ZOFEEMNS
Cepl69 % > /X7 &% Ras OGS 7L DI
BB W THADHEREEZ FFO 2 ERRIBE S
Too X DIZHEREY T F NMREEIZEIT 5D Cepl69
DOHEREZ I BT 2 HAY T, Cepl69 &AHA
TERT 2 &% X7 OB &SI X D&
fEHT 24T > 1= 5 5. Ras D T D XEE 2L 7T
JUARIE T d % MAPK #REEBEE 2 > /27 E (Ras—
Raf-MEK-ERK) & & $i2, MifapscrisEs 7
IVEARTET %5 F T MAPK #R & v X7 B D LY
KRy L 72 % 1QGAP1/3, KSR1 72 E AN RE
EN7z, Cepl69 IE IQGAP1 <° KSR1 & FHA/EH
L. IQGAP1 Offiflaf/S eIz ET 52 & &
Ras—MAPK & DI HIRZEIZIB W TRGHZ /N
78 IR R T 5 ECEE R E R
DI ENRBINTZ, X 5HIT, Cepl69 DEIRT
FEHITIX., BEZ 7 ETHDH IQGAPL
DIERTE PR S 4L, B 7V T ~Ma
HEEANRLRDHZ LI Lo THRATBEE R IH
ENDHZ ENIRIBEINT-, —F . IQGAP1 DIE/x
FIEEANH 721 Tl DT MO R ATEE O
FHIEZTINZ & D, Cepl69 1 Ras D 7 F L
fRIEEIZB W T IQGAP1 & EBE T AHEREZ Hio
KSR1 (\ZBWT HRERRIEREZ S Z L B
IMZIp o7,

(3) HERUEATIZ AT 7= PCC DEEAL DR
FOH v @ K B i (Premature  Chromosome
Condensation, PCC) {EMEERMRMNTIZ )N T&
RV ERE L 3, PCCYEIZRIM ORI N2
AN Ye o (R GERA 2 539 2 1A C, Mg B
RGN Y R ERRE 2 3585 2 & S AlHE
ThHDH, X RIBRAT 7 2 —EDOHEAIT
DBV IV A A EEBEVSTLAEY
EWINT 52 L CTHREOKEMREZFZEST D
Drug-induced PCC |Z-DWT, KRR D7
S E R LT,

B A5 ARG R 2 F5o, [RIFHH LI R 5 72
Al & L C e M SE B H ke RPEL Alife
RO TR 2T W ol S 2 e LT,
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