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(1) Li-ion transport in cellulose-base
d electrolyte separator for Li-ion battery
Carboxymethyl cellulose (CMC) can be
used as the membrane separator for the Li-
ion battery owing to its ability to facilitate a
faster Li-ion diffusion. Molecular dynamics
simulations at DFTB level were performed
to investigate the Li-ion transport in the
layered-model CMC by varying Li-ion
concentration. Ion hopping was observed as
shown in Fig. 1 (Polymer Composite 2023,
45, 2032).
e

Fig 1. Li-ion hopping in a representative
model containing 60 Li-ions (54 bounded
Li-ions and 6 free Li-ions).

The estimated diffusion coefficients varied
from 4.76 x 10”7 to 8.43 x 10”7 cm?/s. These
values agree with the experimental
measurements.

(2) Quantum mechanical assessment on
the optical properties of capsanthin
conformers

Capsanthin is a natural dye that can be
found in chilies. It has 11 m-conjugated
double bonds, a conjugated keto group, and
a cyclopentane ring. In the present work, the
UV/Vis  absorption spectra of 10
automatically generated capsanthin
conformers from the metadynamics
simulation at xXTB level were assessed by
employing various DFT functionals. The
employed functional ranging from hybrid,
meta-GGA, and range-separated hybrid
functionals. The calculated UV/Vis spectra
are shown in Fig. 2. The wB97X functional
(red line) shows the best agreement with the
experimental spectra (black line). The
present results also highlights that the semi-
empirical DFTB calculations also show a
good agreement of the calculated absorption
wavelength with the experiment with the

IVHARE (B TAHEE)

error of 2.8 nm despite different tendency
with that of DFT calculations while

changing the capsanthin conformations (J.
Chem.

Comput. 2023, 44, 2319).

[rem] Wavebengih [mm]

Fig 2. Calculated UV/Vis absorption spectra
on various exchange-correlation functionals
at TD-DFT/def2-SVP level.

Another theoretical work with a similar
protocol for theaflavin-based compounds
was published in Mol. Sim. 2024, 50, 367.
(3) Investigation of Ring-opening
polymerization of g-caprolactone by
Zx(IV) tris(B-diketonates)

In the present work, the mechanism of ring-
opening polymerization has been elucidated
at DFT level by employing the MNI15-L
functional. The calculation results reveal
that the presence of —CF3 groups in the
ligand moiety decreases the oxygen atom
nucleophilicity of the growing polymer (Fig

T
S It
@ 0o o @o e
Fig 3. Optimized geometries of two

representative complex structures during the
propagation  process of  ring-opening
polymerization of caprolactone (Inorg.
Chim. Acta 2024, 561, 121872).



B E

JFE i

1. "Effects of fused thiophene n-bridge on the electronic and optical properties of
modified theaflavin natural dye"

Syafri, F. Ahmad, A. W. Sakti, P. A. Putro, A. Tinambunan, H. Alatas

Mol. Sim. 2024, 50, 367-378.

2. "Ring-opening polymerization of g-caprolactone by Zr(IV) tris (B-diketonates):
Electronic character of complexes in initiation and propagation steps"

M. Yusuf, N. P. Indriyani, A. W. Sakti, H. Nakai, I M. Arcana, M. A. Martoprawiro, Y.
Permana

Inorg. Chim. Acta 2024, 561, 121872.

3. "Density-Functional Tight-Binding Molecular Dynamics Study on Fixation Reaction
of COz to Styrene Oxide Catalyzed by Mg-MOF-74 Metal-Organic Framework"

C. P. Chou, A. W. Sakti, Y. Tsuchiya, Y. Sekine, H. Nakai

Chem. Lett. 2024, 53.

4. "Quantum mechanical assessment on the optical properties of capsanthin conformers"
P. A. Putro, A. W. Sakti, F. Ahmad, H. Nakai, H. Alatas

J. Comput. Chem. 2023, 44, 2319-2331.

5. "Fabrication of solid polymer electrolyte based on carboxymethyl cellulose
complexed with lithium acetate salt as Li-ion battery separator"

D. A. Darmawan, E. Yulianti, Q. Sabrina, K. Ishida, A. W. Sakti, H. Nakai, E. Pramono,
S. T. C. L. Ndruru

Polymer Composite 2023, 45, 2032-2049.

FRRR

1. "Computational Molecular and Material Design Environment"

A. W. Sakti

International Conferences on Chemistry and Material Sciences, Malang, East Java,
Indonesia, October 12, 2023

2. "Quantum Molecular Simulations for Lithium-Ion Transport in Solid Polymer
Electrolyte of Layered Cellulose and Its Derivatives"

K. Ishida, H. Nakai, A. W. Sakti

International Conferences on Chemistry and Material Sciences, Malang, East Java,
Indonesia, October 11, 2023

3. "Density-Functional Tight-Binding Molecular Dynamics on Deciphering Lithium
Dendrite Formation in Li-S Battery"

A. W. Sakti, K. Ishida, H. Nakai

The 5th Conference of Theory and Applications of Computational Chemistry (TACC),
Hokkaido, Japan, September 4, 2023



FATF - HOBERTE

1. "Introduction to the density-functional tight-binding: Theories and Applications"
Invited Guest Lecture at Padjajaran University, West Java, Indonesia, August 14, 2023.

2. "Computational Approach to Catalytic Reactions"
International Guest Lecture on Homogeneous Catalyst Design, Indonesian University of
Education, Bandung, Indonesia, April 4, 2023.

BEARE &

Utilization of biomass and nickel(0) complexes for furfuryl alcohol production: A
computational approach for an efficient catalyst design

Role: Principal Investigator

Tokutei-Kadai FY 2023, Waseda University



LF2EHEMRE (PEAPREER)

HMELE1—

€)) Pd-Catalyzed Stereoselective
Construction of Benzo-Fused Decalines
with A Quaternary Carbon

]
R ‘ Pd R2 R2

(cat.)
| P s +

H H H
cis trans

R'=0OTBS; R?=CHO  89%, cisltrans = >100/1

R'=H; R? = CHyl 56%, cis/trans = 1/>100

R' = H; R? = CH,0OH 69%, cis/trans = 1/11
MEBRED S 4 IR FTA~T v i+ % i 2.
TEATFIVEPEE LTV ABIO N T v
AT H Y B D Pd R K D SRR
RO REEZFRRE L. vz ) —u
T—7 LD Pd il a W72 BRACBOGIT
£V, UARBMEERPSRIRINEIZ AR L
7= (89%, cis/trans = >100/1). X9 5
TNATE RO Pd fillEz W=+
U —/ABIZB N T R 7 ARPE T
e U THR LT (79%, cis/trans =1/1.5).
L2L, %9 FW Heck Kz &0 ER%d
% o-T VXN NT DT AR & R
N DT ADKISIZE Y, FT o R FPER
DELEWINCE SV (&K cis/trans =
1/55). Pd fitffiz X % = 7 b D BRAL 5
PEALESIZ BN TIE, bolEB T
BRSSO (I 56%, cis/trans =
1/>100) . & DS BV TIE O %
BT L ABMENSMHL, T
A BVERO AN L 7. Pd il X 5
T VAR R Y AL & AL BRIz K Y,
cis/trans = 1/11 O 7 )L 32— )L )N 69%
(2 BfE) TfEon. Yo I U A
FVIZ b T 70O HE 2 B T B R
W2 &V, Pd fREEIZ XD VAR YU LD
NI U ABPMEL, EETOY I
DA F VDS E SIZERT 5 2
EDRE NI AWFEDORRIT, HMEERED
0 A IR FNIA~T v i & i 2 72 A F v
EPEETDVABIR N T AT Y

VERRE G ORIMOEHICAEMNTHS.

Org. Lett. 2023, 25, 7953.

(2) Pd-Catalyzed Carbothiolation by
Using Thioesters with Formation of a
Quaternary Carbon

R'COSR2, Pd cat. SR?

NN s,Cos BSA) D
X - @ @ . L
4 Y
Y ) emp. 56-95%

Ivent, ti

R" = Ph, p-MeOPh, Me; R? = alkyl, aryl; Y = CH,, N, O
Pd cat. = (IPr)Pd(allyl)Cl or Pd(PPhg),
toluene, 100 °C or xylene 140 °C

F Ao 27 V& - Pd filllc k5
BINVHRF A EFHE L. T4 ATV
Zx AVl i e b | At ST @ NI )
o IV T ORISZ D AT ¢ R
T DHZENBETHH-T20, 4=
AT IVORE & FOSFRIEZBRINT 5 2 &
XY, ZORIKSEMHI T, 20
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