7974 ET 4 LAR— 2013

¥ OEHEETEE




FHERAR
- IR

WS Lo Je s
Hiz

B IREEH RIS
iz

wBWIEITTER
R FERINEE B (PD)

HIEIE B
B+

WIEHFIER
WIEHFIER
WIEHFIER

e B AR
HeHIZ

- BB ERFT
LB ARIE TS
Hf
G308
B+

PRREAIRIL I IE=
Hix

AN ER A2 e
Hix
B F

- BB - DATIEEER
RSO L TE =
Hix
Bh#k

I ATR

T S

e AR

LSRN

(iR T

FAi% FRESL

F4 kv, VT U
all Fz

v, ¥

HAE =1

R

Rader Jensen

AR

e EAL

e &

KA H

f\EIl‘

201348 H £ )

A
BN



RN (A2 v

Hix

- HanibF AR
Gy FEMFIT IR

Hix
Bh#k
BhF

AW oy AL TR =

Hix
B F

I INNA Fa =

Hix

BhF
HEARTEIE R
HIBER

e Ik

FH FE
A EE
& B (20131F9A D)

/N B

M o

TR

Bt Ktk
B
Rer ez



BELFHAEE (HIHARE)

HMELE1—

(1) IRUDREICED, NV FIEE
BEOBRREZRAVE-ERELT A4 —
FOEZ20S 7 UEBORERE

T = o K AREERHNC X, — kIS,
(1) A= R« TUF A= AR KD
SR, (2) B — 7 M &R o BR K,
(3) /N> Nig LR DORRER, % V5 7k
N D, RAFFETIE, /N2 Rig & IRE DK
Bl n, REMZR 1 BEHEERA A 4 —F

(F7+#HEE, ITOWH 7% v 7 =
(CuPC)/NPD/AIg/LIF-Al ) I HL & L 7=
CuPc 8 DIRFE %, FEMEE - JEEEARC, WIE
L7z, 9~ AT MU, L=y g —%h
InVia BEM 7 ~ > 251 T, 633 nm bkl TH|
EL., MARXRT—Y (HARNA T
10033) (ZFREHEEAE O T, 5 °C fiZ 25
236 200 °C OHFPHT, T~ AT bk
HE L., WEALT MLEZMEL TF—
Z W& % 0.0036 cm™* & L, 1571 & 1488
emt TEHBDON—R T A U &F&, RN R
ONAEAENE (FWHM) W ZFiAEi->7-.
ET — % &/ 2 BIETHEHBICHRT S &,

W (cm™) = AT (°C) + B,
A=(1.07+0.01)x107*cm™°C™

B=8.05+0.02cm™
Llpole. ZoXEmERE LT, T34
AWCEEREMLT, T~V AT ML
HELT, REXRMEG 7. RaeE 1
s L.
F 1. 1528 cm ANy RiE & RS S - 721

Es W (cm™) T (°C)
(mA/cm?)
100 8.49 41
200 8.68 59
300 8.89 79
400 9.15 103
500 9.40 126
600 9.47 133
700 9.57 142
800 9.62 147
900 9.62 147
1,000 9.63 148

DR, +4 °C
(Jpn. J. Appl. Phys., 52, 05DC16 (2013))

(2) BC-NMR Z R\, ERSDY -7
2200, KRDMEBF EZBDILETE
DR HT

KIVFE BT OBRBEHE T A0 S IRE DR A
A CO ZHLY br&, iz 5 51k
(CCS)NRBRER P H 5. COy 2N L CHL
DR RIRE LT, 7 3 KRB AMEH &
NTW5. AFZETIE, BC-NMR ZHW\WT,
v’ X7 2 (PZ) & N-methyldiethanolamine
(MEDA) DIRAKEENR D CO, W = FERIC
E BRI FROME AT 21TV, RO
& mMERE T X U BAR D FEEZRET LT,
CO &R T LI I35 HCO, /COs%
(H* 2R3 < NMR TIZIXBIAREE) (),
MDEA(m), 77 /LR %— ~(V), PZ(A)PZE
S AN A— (), PZIANINA— |
(F)DREE L ZK LITR LTz,

_ 34 (a) 13 _ M+ 13
Z o = R

i} 10 20 30 40 50
Time / min

0 10 20 30 40 50
Time / min

S B e

] 10 20 30 40 50 0 20 30 40 50

Time / min ]IIII\. min
1. (3) MDEA /K¥&iZ(20wt%), (b) PZ /KiA
% (10Wt%), (c) PZ(10wt%)—MDEA(20wt%)/K
AR, (d) PZ(10wt%)—MDEA(30Wt%) 7K 1 .

PZ-MDEA IE & TlE CO, WIS MDEA
X0 HENR, TOFRKEIE, PZAHNLANA—
NERS OGRS TH D Z &N gmno
7=. E£72, 10-204y T HCO;/COs” D ARk &
ENIRE -, ZOFEKE LT, PZAL
INA— N DESy AL & UCHER L2 AT
REMEN B 5. 80°C T CO, N AD AT
ST, PZE) « EADNANRA—R L LT
RV iAENT- COEITIFE A EEL LM
STo. BBIZIEL Y SWVIRERLETH D.
(Energy Procedia, 37, 869 (2013))
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"Raman Temperature Measurements of the Copper Phthalocyanine Layer of an
Organic Light-Emittind Diode Using a Bandwidth—Temperature Relationship™

R. Iwasaki, M. Hirose, and Y. Furukawa

Jpn. J. Appl. Phys., 52, 05DC16 (2013).

"1,2-Bis(ferrocenyl)-Substituted Distilbene and Dibismuthene: Sb=Sb and Bi=Bi
Units as & Spacers between Two Ferrocenyl Units"

M. Sakagami, T. Sasamori, H. Sakai, Y. Furukawa, and N. Tokitoh

Chemistry an Asian Journal, 8, 690—-693 (2013).

"Lab-scale Characterization of CO, Absorbents Containing Various Amine Species"
H. Sato, K. Yoshihisa, N. Kubota, K. Takahashi, A. Matsumoto, Y. Yamanaka, and Y.
Furukawa

Energy Procedia, 37, 431-435 (2013).

"3C-NMR Spectroscopic Study on Chemical Species in Piperazine—Amine—CO,
—H,0 System before and after Heating"

M. Nitta, M. Hirose, T. Abe, Y. Furukawa, H. Sato, and Y. Yamanaka

Energy Procedia, 37, 869—876 (2013).

"Experimental Study on CO, Solubility in Aqueous Piperazine/alkanolamines
Solutions at Stripper Conditions"

S. Inoue, T. Itakura, T. Nakagaki, Y. Furukawa, H. Sato, and Y. Yamanaka

Energy Procedia, 37, 1751-1759 (2013).

"1,2-Bis(ferrocenyl)dipnictenes: Bimetallic Systems with a Pn=Pn Heavy =-Spacer
(Pn: P, Sh, and Bi)"

M. Sakagami, T. Sasamori, H. Sakai, Y. Furukawa, and N. Tokitoh

Bull. Chem. Soc. Jpn., 86(10), 1132-1143 (2013).
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HI - T~
EUESES
WEOFn AT N N7 > 7, BE &%k, MmEZE
J VAT A, 20134, pp.200-203

[HRoN -« T~ D EEEFT A ZA~DIEH
VERERI S, $HESE—, RR=EE BE, Somtf BB R IZ T DIRENV 5 T iE
DIEH, —x LT —MHhR, 20134, pp. 184-195.
"Vibrational Spectroscopy of Organic Thin Films Used for Solar Cells"
Y. Furukawa
Padjadjaran International Physics Symposium 2013 (PIPS-2013) — Contribution of
Physics on Environmental and Energy Conservations (Universitas Padjadjaran, West
Java, Indonesia, May 7-9, 2013), AIP Conference Proceedings, Volume 1554, pp. 5-8.
"Bis(1,2,5-thiazolo)-p-quinobis(1,3-dithiole) (BTQBT) Templating Effect on
Structure and Performance of Organic Solar Cells"
Y. lwasawa and Y. Furukawa
Padjadjaran International Physics Symposium 2013 (PIPS-2013) — Contribution of
Physics on Environmental and Energy Conservations (Universitas Padjadjaran, West
Java, Indonesia, May 7-9, 2013), AIP Conference Proceedings, Volume 1554, pp 47—
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"Preparation of ZnO Nanoparticles for Blend of P3HT:ZnO Nanoparticles:PCBM
Thin Film and Its Charge Carrier Dynamics Characterization"

L. Safriani, A. Aprilia, A. Bahtiar, Risdiana, M. Kartawidjaja, T. Apriani, K.
Kanazawa, and Y. Furukawa

Padjadjaran International Physics Symposium 2013 (PIPS-2013) — Contribution of
Physics on Environmental and Energy Conservations (Universitas Padjadjaran, West
Java, Indonesia, May 7-9, 2013), AIP Conference Proceedings, Volume 1554, pp
101-104.
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1. "Vibrational Spectroscopy of Organic Thin Films Used for Solar Cells" (Keynote
Lecture)
Padjadjaran International Physics Symposium 2013 (PIPS2013), Bale Sawala,
Universitas Padjadjaran Jatinangor, May 7-9, 2013.

2. [Infrared Spectroscopy of Organic Materials Used for Electronic Devices |
Agilent FTIR Spectroscopy Events at ICAVS7, Kobe Convention Center, Kobe,
August 25, 2013.

3. TRASSRDIGH - WERE)
HAG S 49 BRI X — RNV OIE—EAE & B FE), WRIR A
v vEER S, T3, 201349 H 6 H.

4. RS
VURTD T MEEGER, B 74 BISHYE ST EIGER S (RS
HiZ3 v 78 A, H5UAR, 2013429 )

o ERNFEHERK

1. 7=y hiElc X% P3HT @ K= REEDHF4E
WA, HATR
560 G f i (PRI TRERY:, #h4s)1, 2013 48 3
H)

2. Tl hytEE R Si kT DRk - FESLEET
EWESERE, YD, dIATR
% 60 [S AR R R AN E () TRORS:, MzR)Il, 2013 4 3
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55 74 IS TGEE S (RS R R HL T ¥ 3R, 3R,
201349 H)

5. IV BHIBICEKDRVBAAFUNT AT =) A5 RIKEKENT DA
X2 DX U T AT
(AT, )47
55 74 RSP SEEGEE S (RS RFEREL X v 2N, 5146,
201349 H)

6. NEMAIMERY B-~F T VF 47 =), [66]-phenyl-Ce-butyric acid methyl
ester, ZnO F~ / Ki 12 DIEFH R IR UL
S, AT
55 74 FIS AP SKEFIGEHS (RS RFRELx v N, 31,
201349 H)

7. EEPLBABEERETE & ROTHBIEE W e A v 2 11 OESGFHERI AN
7 RV ORENT

BEHAEN, H)IATR

55 7 Bl R EEER S 2013 (RERT U, RUEE, 201349 H)
8. HAT-CN ® CN##E T ~ > /N> R& AW -G8 EL O ERIE
AHIEFER, EIATR, FARRT, mHEfE=E, fHER
A EL 5% 17 Bl (REA vE  #iiar X va vt i—,
2013411 H)
BB T b=V T U =7 b= T L S EARERIZ T 5 B SR
[BIHAE B D IR 3 HEAF I
R, TR
WAk 25 AR H A ST UGER S (RIRKRFEEF X v 3 X, KR, 2013
11 H)
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1. "Bis(1,2,5-thiadiazolo)-p-quinobis(1,3-dithiole) (BTQBT) Templating Effect in
Structure and Performance of Organic Solar Cells™
Y. lwasawa and Y. Furukawa
Padjadjaran International Physics Symposium 2013 (PIPS2013), Bale Sawala,
Universitas Padjadjaran Jatinangor, May 7-9, 2013.

2. "Raman Spectra of the Blends of Regioregular Poly(3-hexylthiophene) (P3HT) and
[6,6]-Phenyl-Cg;-Butyric Acid Methyl Ester (PCBM)"

F. Fukuda and Y. Furukawa
Padjadjaran International Physics Symposium 2013 (PIPS2013), Bale Sawala,
Universitas Padjadjaran Jatinangor, May 7-9, 2013.

3. "Photoinduced Infrared Absorption from Thin Films of Regioregular Poly(3-
hexylthiophene) (P3HT), [6,6]-Phenyl-Cs;-Butyric Acid Methyl Ester (PCBM), and
ZnO Nanoparticles™
K. Kanazawa and Y. Furukawa
Padjadjaran International Physics Symposium 2013 (PIPS2013), Bale Sawala,
Universitas Padjadjaran Jatinangor, May 7-9, 2013.

4. "Infrared Spectral Changes of Poled Thin Films of Ferroelectric Vinylidene
fluoride/trifluoroethylene copolymer after the removal of an external electric field"

K. Takashima and Y. Furukawa



10.

11.

12.

13.

19th European Symposium on Polymer Spectroscopy (ESOP19), Institute of
Macromolecular Chemistry, Academy of Sciences of the Czech Republic in Prague,
Czech Republic, July 7-11, 2013.

"Raman Spectroscopic Study on Electrochemical Doping of P3HT in an lonic-Liquid-
Gated Transistor Geometry"

J. Yamamoto and Y. Furukawa

Seventh International Conference on Advanced Vibrational Spectroscopy (ICAVS-7),
Kobe Convention Center, Kobe, Japan, August 25-30, 2013.

"Electric Field Effect on the Infrared Spectrum of a Ferroelectric Poly(vinylidene
fluoride-hexafluoropropylene) (PVDF/HFP) Film"

H. Isoda and Y. Furukawa

Seventh International Conference on Advanced Vibrational Spectroscopy (ICAVS-7),
Kobe Convention Center, Kobe, Japan, August 25-30, 2013.

"Raman Temperature Measurements of the Copper Phthalocyanine Layer in Organic
Light-Emitting Diodes"

R. Iwasaki, M. Hirose, and Y. Furukawa

Seventh International Conference on Advanced Vibrational Spectroscopy (ICAVS-7),
Kobe Convention Center, Kobe, Japan, August 25-30, 2013.

"Molecular Orientation in Diindenoperylene Thin Films Formed on Indium-Tin-
Oxide Electrodes Modified with 3,4,9,10-Perylenetetracarboxylic Dianhydride"

H. Murata and Y. Furukawa

Seventh International Conference on Advanced Vibrational Spectroscopy (ICAVS-7),
Kobe Convention Center, Kobe, Japan, August 25-30, 2013.

"Electric Field Effect on the Infrared Spectrum of a Poly(methylmethacrylate) Thin
Film at Low Temperature"

K. Takashima and Y. Furukawa

Seventh International Conference on Advanced Vibrational Spectroscopy (ICAVS-7),
Kobe Convention Center, Kobe, Japan, August 25—30, 2013.

"Photoexcitation Infrared  Spectroscopic  Study of Regioregular Poly(3-
hexylthiophene) (P3HT), [6,6]-Phenyl-Cs;-Butyric Acid Methyl Ester (PCBM), and
Zinc Oxide (ZnO) Nanoparticle System"

K. Kanazawa, L. Safriani, A. Bahtiar, and Y. Furukawa

Seventh International Conference on Advanced Vibrational Spectroscopy (ICAVS-7),
Kobe Convention Center, Kobe, Japan, August 25—30, 2013.

"Raman Spectroscopic Study of Polarons and Bipolarons in Regioregular Poly(3-
hexylthiophene)/lonic Liquid Transistors and Their Electrical Properties”

J. Yamamoto and Y. Furukawa

The 11th China-Japan Joint Symposium on Conduction and Photoconduction in
Organic Solids and Related Phenomena, Changchun Labour Morgan Hotel,
Changchun, China, September 1-4, 2013.

"Photovoltaic Performance of Regioregular Poly(3-hexylthiophene) (P3HT), [6,6]-
phenyl-Cg;-butyric Acid Methyl Ester (PCBM), and Zinc Oxide (ZnO) System™

K. Kanazawa and Y. Furukawa

The 11th China-Japan Joint Symposium on Conduction and Photoconduction in
Organic Solids and Related Phenomena, Changchun Labour Morgan Hotel,
Changchun, China, September 1-4, 2013.

"Resonance Raman Spectra of Bulk Heterojunction Films of Regioregular Poly(3-
hexylthiophene) (P3HT) and [6,6]-phenyl-Cgi1-butyric Acid Methyl Ester (PCBM)"

Y. Furukawa and F. Fukuda

The 11th China-Japan Joint Symposium on Conduction and Photoconduction in



Organic Solids and Related Phenomena, Changchun Labour Morgan Hotel,
Changchun, China, September 1-4, 2013.
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EFREBERMRE (PHHARE)

HMELE1—

M) R ERBEDERRADIEHA
LHFFEE T, 2 EIRIAE(DC)AICHEES

KRB BFALERI R B L T .

SERE[5,6] TlE, FALZE A HIV-1 Wi B
FEXLOHEF AT /LA NS3 & N
7 B Ay FREESE (6T U C P ERI AR BAEH
% DC EHE OfE BT 55 X BRERI I fRbT
L7, ¥EMATIE, FEEARE o
EHNED N ZR®R & T B (PYPIIX L
T bk 4K HE
(DC-SACCI
VEHEZITWY,
FERET 7
~ O L A3
AP/
Mo OER
BiER) 70 B9
W F8 A E
[N
BBz
L72(4 1).

1. PYP ORhENRIEFHICK TS
TR OFH L ARAEE.

5. Int. J. Quantum Chem., 113, 510 (2013).
6. Bull. Chem. Soc. Jpn., 86, 67 (2013).

(2) KIR1E - SFEE 2 il HEx EmED RS
WHFZERClE CREST JrEMkmE TFH X
MBS T2 FO—BE LT,
ERORTHIE o o o e
2 FAYARRIFRTE o Cege oot &°
P NbCls MoBr, RuO, CdEt,  TaCls
DORAFEIT-> T 8:0 3::: .: » @
W5, H/Eﬁii"(' ) s o ° ¢ e
. WOCI, Re(CO)sBr 0sO, cis-Platin  HgMe,
Wz, =4
U o— &
(LUT) Eﬂ D /4@:: 0.05

fEY Douglas- = "[32%8

Kroll (IODK) *°'[22° ¢
HEMELT

72 R[] Bond ype

T, BN H 2 SRR/ AT K5

BOO) kL Ea

MAGbELZ LTk, KREBEZO
DN EZATRE S L7, ZER5[18] T,
LUT-IODK {1235 < f#MT Ao o018 % B
L, EFETZ2E S RE LA "ThE
L72(X 2).

13. J. Chem. Phys., 139, 034109 (2013).
18. J. Chem. Phys., 139, 244107 (2013).

Q) ZENBAMIBRICH T I 0MNWIE
MIFEE TIE, % LB SRR (DFT)
IZBWTHBNZ RS ik E L TR
JISE D BI(LRDEARE L T& 2. ¥
RR[A1 T, FRMTHIMONIEZBRFE LTz, 3
fE8]Tix, BABCRICH LTISHL, D
BHRAMEMER LT,

4. Int. J. Quantum Chem., 113, 257 (2013).
8. Chem. Phys. Lett., 556, 386 (2013).

B ) FILAF 2 2 REMDE RN

UF U LA A ZIRFEU(LIB)D FE L
BIRFRIC OV CHEGRENT 21T o 72, ¥EME
[12] TiZ%, LixCoOy IEMRIN~D Li*A A
OFF N OHEFREIAE LD, FTAE R
% BEERIIC B L 72 (IX 3). ERE[17] TS,
Li*, Na*, MgZ D v U 7 A A1k L,
REET AT )V, T—T )b, AJIKT
K, 7 REeate 26 OIS 1 koM
HHERIE, 77 4 2(G1-G4), BF4, PFe,
TFSA @ 3 DT =4 L OB EIRIZHS

S50k
\

45 =

vl
/

02 0.4 0.6 08 1.0

W C AR R 2 SRR LS if AT L 7.
X 3. LIB OB (O : Bilga, MR : 5285 .

12. J. Electrochem. Soc., 160, A1364 (2013).
17. J. Electrochem. Soc., 161, A2160 (2013).
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1.

“Accelerating convergence in the antisymmetric product of strongly orthogonal
geminals method”,

M. Tarumi, M. Kobayashil, H. Nakai,

Int. J. Quantum Chem., 113 (3), 239-244 (2013). (DOI: 10.1002/qua.24045)

“Linearity condition for orbital energies in density functional theory (IV):
determination of range-determining parameter”,

Y. Imamura, R. Kobayashi, H. Nakai,

Int. J. Quantum Chem., 113 (3), 245-251 (2013). (DOI: 10.1002/qua.24093)

“Divide-and-conquer-based symmetry adapted cluster method: synergistic effect of
subsystem fragmentation and configuration selection”,

T. Yoshikawa, M. Kobayashil, H. Nakali,

Int. J. Quantum Chem., 113 (3), 218-223 (2013). (DOI: 10.1002/qua.24093)

“Self-consistent field treatment and analytical energy gradient of local response
dispersion method”,

Y. Ikabata, T. Sato, H. Nakai,

Int. J. Quantum Chem., 113 (3), 257-262 (2013). (DOI: 10.1002/qua.24092)

“Divide-and-conquer based quantum chemical study for interaction between HIV-1
reverse transcriptase and MK-4965 inhibitor”,

P. Saparpakorn, M. Kobayashil, S. Hannongbua, H. Nakali,

Int. J. Quantum Chem., 113 (4), 510-517 (2013). (DOI: 10.1002/qua.24164)

“Divide-and-conquer electronic-structure study on the mechanism of the West Nile
Virus NS3 protease inhibitor”,

P. Saparpakorn, M. Kobayashi, H. Nakai,

Bull. Chem. Soc. Jpn., 86 (1), 67-74 (2013). (DOI: 10.1246/bcs).20120165)

“Acceleration effect of thiourea on the oxidation reaction of hypophosphite ion on Ni
surface”,

M. Kunimoto, K. Endo, H. Nakai, T. Homma,

Electrochimica Acta, 100, 311-316 (2013). (DOI: 10.1016/j.electacta.2012.09.070)

“Assessment of local response dispersion method for open-shell systems”,
Y. Ikabata, H. Nakai,
Chem. Phys. Lett., 556, 386—392 (2013). (DOI: 10.1016/j.cplett.2012.11.088)

“An effective energy gradient expression for divide-and-conquer second-order
Magller—Plesset perturbation theory”,

M. Kobayashi, H. Nakai,

J. Chem. Phys., 138 (4), 044102 (11 pages) (2013). (DOI: 10.1063/1.4776228)
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11.

12.

13.

14.

15.

16.

17.

18.

“Linearity condition for orbital energies in density functional theory (111): Benchmark
of total energies”,

Y. Imamura, R. Kobayashi, H. Nakai,

J. Compt. Chem., 34 (14), 1218-1225 (2013). (DOI: 10.1002/jcc.23243)

“Novel approach to excited-state calculations of large molecules based on
divide-and-conquer method: Application to photoactive yellow protein”,

T. Yoshikawa, M. Kobayashi, A. Fujii, H. Nakai,

J. Phys. Chem. B, 117 (18), 5565-5573 (2013). (DOI: 10.1021/jp401819d)

“Theoretical study on stability of lithium ion battery in charging process: Analysis
based on partial charge and partial energy”,

Y. Yamauchi, H. Nakali,

J. Electrochem. Soc., 160 (9), A1364-A1368 (2013). (DOI: 10.1149/2.015309jes)

“Local unitary transformation method toward practical electron correlation calculations
with scalar relativistic effect in large-scale molecules”,

J. Seino, H. Nakai,

J. Chem. Phys., 139 (3), 034109 (15 pages) (2013). (DOI: 10.1063/1.4813595)

“Theoretical analysis of the influence of surface defects on the reactivity of
hypophosphite ions”,

M. Kunimoto, A. Otomo, N. Takahashi, H. Nakai, T. Homma,

Electrochim. Acta, 113, 785-791 (2013). (DOI: 10.1016/j.electacta.2013.06.144)

“Superphenalenyl: Theoretical design of a n-conjugated planar hydrocarbon radical”,
Y. Ikabata, K.-y. Akiba, H. Nakai,
Chem. Lett., 42 (11), 1386-1387 (2013). (DOI: 10.1246/cl.130679)

“Kinetic energy decomposition scheme based on information theory”,
Y. Imamura, J. Suzuki, H. Nakali,
J. Comput. Chem., 34 (32), 2787-2795 (2013). (DOI: 10.1002/jcc.23457)

“Theoretical analysis on de-solvation of lithium, sodium, and magnesium cations to
organic electrolyte solvents”,

M. Okoshi, Y. Yamada, A. Yamada, H. Nakai,

J. Electrochem. Soc., 161 (11), A2160-A2165 (2013). (DOI: 10.1149/2.074311jes)

“Analytical energy gradient based on spin-free infinite-order Douglas-Kroll-Hess
method with local unitary transformation”,

Y. Nakajima, J. Seino, H. Nakai,

J. Chem. Phys., 139 (24), 244107 (13 pages) (2013). (DOI: 10.1063/1.4850638)

e JOV—Ta T EHEHY)

1.

“Special Issue: Seventh Congress of the International Society for Theoretical Chemical
Physics”,

H. Nakai, K. Yoshizawa, K. Ando, T. Nakajima, E.J. Brandas,

Int. J. Quant. Chem. (Preface), 113 (3), 171-172 (2013). (DOI: 10.1002/qua.24329)
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“10.2.1 &7 bEHRE?, PSR
L8R SRS 55 7 R, B ARLFSH 1013-1017 (2013).

o BFRE (ERF=H)

1.

“Expansion and deepening of quantum chemical methods toward real science”, H.
Nakai, 17th International Annual Symposium on Computational Science and
Engineering (ANSCSE17), Khon Kaen University (Khon Kaen, Thailand), March 27-29,
2013. (Keynote)

“Linear-scaling excited-state calculations for large systems”, H. Nakai, The Sixth
Asia-Pacific Conference of Theoretical and Computational Chemistry (APCTCCS6),
(Gyeongju(B#/11), Korea), July 10-13, 2013.

“Linear-scaling  electron-correlation  theory for two-component relativistic
Hamiltonian”, H. Nakai, The VIIIith Congress of the International Society for
Theoretical Chemical Physics (ISTCP-VIII), (Budapest, Hungary), August 25-31, 2013.

“Density functional study for weakly interacting systems: Recent development of local
response dispersion method”, H. Nakai, The First International Workshop on
Computational Science and Engineering (IWCSE 2013), National Taiwan University
(Taipei, Taiwan), October 14-17, 2013.

“New directions of divide-and-conquer electronic-structure calculations”, H. Nakali,
International Symposium on Computational Sciences: Simulations for Material and
Biological Systems (ISCS2013), (Shanghai, China), November 18-20, 2013. (Keynote)

“Novel applications of nuclear orbital plus molecular orbital (NOMO) method”, H.
Nakai, The XVIII Workshop on Quantum Systems in Chemistry and Physics
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BRIZBWIUEIND 77 X' U0,
WG AT 5, EH, Z OJHEEY A H
WSRO, R R T ~ CRGEL, H0k
RSB NEH 21O CW 5, 77 XE D
PR Z VRO HT-0I121E, 77 AEET— KD
AL ARENCEE THDH, &7 4 AT
JihiE X3 B ZE g & AL L, BRI F AT

BE— N, Ak S h 5 22 RS,

FIFHE—D 7 RXE L F— NIZRBTX 5
ZEEHLMIT LT,

1. &+ /54 A7 (B 400 nm, &S 35
nm) O EIEG, B E 780 nm, %
B, 74 A7, RENE, ASHESCH M,

(2) 75 XEVOEM TR & HH
7T R OREVER, B OZERIEEIC
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(4) B—&€F/ V53R 3—DHRNLEN
DHE

K FEE 2 nm L F ORI 137 T 2 & — LI
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EHWTERIEAST FVRETIE, BB
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bbH, AFFETIE, 2FEOT AT — MEL
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7T XE AEEEROERE S LT, LA
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(2013).
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(2013).
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@ Catalytic Asymmetric [4+2]
Cycloadditions and Hosomi-Sakurai
Reactions of a-Alkylidene B-Keto Imides

2 MO & AL U BN D
IROA AL LTHWA L, a- T
V7 B- 7 MM IFKREHADODYZ D
[4+2]INEBRAL B I, 4 3 PO A 75 oD
G e INBR LA R & IR T v
F ARG 2 7=, £7=, MR -80S
LE T F AR INEE 525 2
xR LT

o Catalytic Asymmetric
o ‘ ‘ O, [4+2] Cycloaddition Hosomi-Sakurai reaction
S/N N\) R?

N H
cu® =
D R j\ A s
RIT OMe . R® Me
R =H;R3= OTIPS
V/hydrogen = OMe; R® = OTBS /\/TMS

R =H;R3=Me
X =0, CHy, NME 92 ~ 99% ee

Org. Lett. 2013, 15, 768—771.

(2) Enantioselective Total Synthesis of
(+)-Colletoic Acid via Catalytic Asymmetric
Intramolecular Cyclopropanation of an
a—Diazo—p—Keto Diphenylphosphine Oxide

w- PTY B REAT 4 v F T RO
RS- S N /= = P [/ = A
FUFABRRETEITT A2 EE2AML, 5
bl ruaruaNrnn 5 TREONE, S
IR, LB IRAY B 2 3 TR FE 2 T e
9 LHRIT KV, HEIRIE IR KA

(+)-colletoic acid DY G A2 AL

L.
Y/ nine steps
CA|MCP including A
P(O)Ph2 T “POPH, B
91% ee five highly

HO,C OH

0, 2

CAIMCP catalytic asymmetric 100A’ ee Slereos,[elecuve .
intramolecular cycloprppanation (recryst) reactions  (+)-colletoic acid

Org. Lett. 2013, 15, 1004-1007.

(3) Total Syntheses of (-)-Scabronines G and
A, and (-)-Episcabronine A

B a1 b2 2B L THEMRLTZ3D
R b B 5 & %1t % Phl(OAC), Z IV T1T 9
LKV, AN NFR 'S ATFLT RS
—JV 4 ZREE S, R CHGAIC B2
A%y 7-N Diels-Alder Gz TS HE5 2
& CENLRIBRINIZ b #1572, 50D DA
|12 & D (-)-scabronine G O LixE TOARE
ARk, (-)-scabronines D, (-)-cyathin B, D it

90 ~ 97% ee

(PHREE)

RUIARHFEREREER LT, 72, 5 bkl
L 72Ab&#12 3T oxa-Michael )i % g s
&I % m LRI AYE R SOS AET T 5 2
ExRHL, EAHHEEOEMEEEIC LY
?ﬁ%ﬁ‘]&:(—)—scabronine A, (-)-episcabronine A
@ﬁﬂ?ﬂ?% WP LTz,

iPrMgCl OMe
2LiCI-CuCN Ho,
OPO)OEY2 g9 c; then _TeAr
—~ Tipso
e
_78°C. THF THF 0°C 4( /\/\OBH

97% (2 steps)
8 95% ee

2 ove | Eearon o :
PhI(OAC); - /»OMe | Demand MeOZ OMe  Ho,c. CcHO
Meor P LY Diels-Alder
\(\\(\ Reaction =, A H
—_— — ] HN
0°c .7 days ;

15 min 9 _OBn
F-BEBBERE  sings momer

nnnnnnnnnn

10
Bn ° 19 steps 21/ overaHy\e\d

H0 oMe

Db

27 steps, 10% o Hy Id 27 steps, 13% 0 Ily Id 28 steps, 13% 0 Ily Id 21s |p 20/:7 IIy Id

Angew. Chem Int. Ed 2013, 52 7569- 7573
*The most-accessed article from Angew. Chem.,
Int. Ed. in June 2013. Synfacts, 2013, 9(9), 919.

(4) A Short and Enantioselective Preparation
of Taxol A-Ring Fragment

pede, NUBERRESLEFIA L, BEE LA
516 TFET6 Z A L T s, AR
i3 D\ Sharpless DARF Y B K%
MbEFIFT 5 L 6,7 NENEH 10 T, 8
I*}‘E ?EIE:“C/\EET% HZk ’c\?ﬁﬂj L7z,

Br Pd(PPhy),
. PhOK 6’

BnO CHO BnO OTBS BnO OTRS

= 10 steps (via organocatalysis)
7 (X Br) 8 steps (via Sharpless asymmetric dihydroxylation}

Tetrahedron Lett. 2013, 54, 1888-1892.

(5) Stereoselective Total
Hyperforin and Clusianone

VTSI R DyFNY 7 rT rsS AL
(2R V4572 8 DILARRINAY T /L F ARIZ K
V)9%”WEL,%GNA7D7%n<V¢mﬁ§E
REBHZLUC L W vy 7 1[3.3.1]/ F B4y
ZH2 10 # Ak L7z, 10 225 hyperforin,

clusianone D45 HIZHkKEL L 7=,

\ /OTIPS

7 (R" = allyl, methyl) 8 (R" = allyl, methyl)

Tetrahedron Lett. 2013, 54, 2022-2025.

,';‘OOM

Syntheses  of

OTIPS

MeO _OTIPS MeO
oo fj >
OMe

OMe

hyperfarin
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atalytic Asymmetric [4+2] Cycloadditions and Hosomi-Sakurai Reactions of a-Alkylidene

B-Keto Imides”
Orimoto, K.; Oyama, H.; Namera, Y.; Niwa, T.; Nakada, M. Org. Lett. 2013, 15, 768-771.

. “Stereoselective Total Synthesis of Garsubellin A”

Uwamori, M.; Nakada, M. J. Antibiot. 2013, 66, 141-145.

“A Short and Enantioselective Preparation of Taxol A-Ring Fragment”

Hirai, S.; Urushizako, N.; Miyano, M.; Fujii, T.; Nakada, M. Tetrahedron Lett. 2013, 54,
1888-1892.

“Enantioselective Total Synthesis of (+)-Ophiobolin A”

Tsuna, K.; Noguchi, N.; Nakada, M. Chem.—Eur. J. 2013, 19, 5476-5486.

. “Research on the Pig Liver Esterase (PLE)-Catalyzed Kinetic Resolution of Half-Esters Derived

from Prochiral Diesters”

Noguchi, N.; Tsuna, K.; Nakada, M. Tetrahedron: Asymmetry 2013, 24, 357-361.

“Preparation of Imides via the Palladium-Catalyzed Coupling Reaction of Organostannanes
with Methyl N-[Methoxy(methylthio)methylene]carbamate”

Orimoto, K.; Tomizawa, T. Oyama, H.; Namera, Y.; Niwa, T.; Nakada, M. Heterocycles 2013,
87(4), 827-840.

. “Stereoselective Total Synthesis of (+)-Hyperforin”

Uwamori, M.; Nakada, M. Tetrahedron. Lett. 2013, 54, 2022-2025.

. “Enantioselective Total Synthesis of (+)-Colletoic Acid via Catalytic Asymmetric

Intramolecular Cyclopropanation of an a—Diazo—p—Keto Diphenylphosphine Oxide”
Sawada, T.; Nakada, M. Org. Lett. 2013, 15, 1004-1007.

. “Collective Total Synthesis of PPAPs: Total Synthesis of Clusianone via Intramolecular

Cyclopropanation”

Uwamori, M.; Nakada, M. Nat. Prod. Commun. 2013, 8, 955-959.
“Allylic Oxidations in Natural Product Synthesis”

Nakamura, A.; Nakada, M. Synthesis 2013, 45, 1421-1451.

* The most popular article of Synthesis from May to October 2013.
“Total Syntheses of (-)-Scabronines G and A, and (-)-Episcabronine A”
Kobayakawa, Y.; Nakada, M. Angew. Chem., Int. Ed. 2013, 52, 7569-7573.
*The most-accessed article from Angew. Chem., Int. Ed. in June 2013.
* Synfacts, 2013, 9(9), 0919.
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1. “Total Synthesis of Colletoic acid, Nemorosone, Garsubellin A, Hyperforin, and Clusianone”
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2. CHGESUR Z#E TR &35 AEMTEE L BRI R OB R
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3. “Total Synthesis of Bioactive Natural Products via Olefin Metathesis in Our Laboratory”
Nakada, M. 20th International Symposium on Olefin Metathesis and Related Chemistry (ISOM
XX), Nara, Japan, 2013.7.16 (1 FEFEE - k) .
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(1) EARBFTILEY S - ILT =Lt
AERW - FKRLE

Bex 7extlzAf FrBLO e 7 R
WA %H T DiEAF tpy-Ru fillgt % #r 7=
IZER L, KOH fF7E T, 2-7 /N ) —
N, TR F7 =/ k4 5K
BBREBNSERS L. ZORE, &
IZ PRy A A &ktfas A 3% Rul
AR DG AT i b @ LR RN 22 K B
BEINHEIT L, 69% ee ORFIVKT
O1-7xz=nr=Z ) —=LAnGELND T
EERWE LT

cat. [10 mol%)]
B —— e .
KOH [20 mol%]
2-propanol, reflux

91% yield
69% ee (S)

2) BIREOREZZEING L -HRER
FEEYD/ 77 oD%dE - R
T DH MR

mAFE Y Y 77 1 RS E
L, BV Y UER C3 L& RELEMEHE
LEfEA T8V 5 BERMEREE Y Y
Ty 24 DFFHEAKEToT. 2
NHIX P2 VERSRMETICEWTD
ZBBHONKERIC L D 72 Ienael i
T L7\, B2 EE R H A0
FTThHIEEHERLIL. 6T, ¥
VY ) 77y 2-4 &=t LTHW:
REV I v 7a N ARSI DWW TR
NETSoTEZA, PTUAV IS
/N BRI 50-68% ee THE
Sz, koY 7y 1 M
WA, v ua T a R AN

E (BXHRE)

924% ee THOLNDZ EnD, HHED
EWE Y Y Ty HUEE OB 2 E)
D= F A EIRME OB AR D T
HEREREZ R L TWDHZ ERHL
mE ot

(CHy)g (CHo)n
H H
O S Me HE 7Ny 2:X=CH,n=8
- = X 3:X=0,n=8
N “IH N 4:X=0,n=12
., H H
Ph CN Cat. 1-4 [20 mol%]
I _ COt-Bu _
K,CO3[1.5 eq]
H CN (CH,Cl), or CH,Cl,,
reflux
NC CN 1: 81% yield, 94% ee

2: 60% yield, 67% ee
3: 84% yield, 68% ee

Ph 'COp-Bu 4 98% yield, 50% ee

Q) FI/IEYS) D27 DM RRK
P2 &k DEAFILIRFIEE DB H

LUGHHICE R EREZA T omAFE
RIEVT ) T 70220, fixd
FMHT, RAGH OB Z R LT,
el LChRY 74 uliifE (TFA) Zhn
228G, Ta bbb T Il Y
VIREROMIKFREE DAL, b
LT YRR 110°C THNEVE 5 & HE L
(R, EA~DILARTHIE N EST Lz, KR
3T I TILZEDOENEHE T, EE
X1 1O T AT VHREMES 25
vo Y UEBRIRS TFA 171 F Cid%
DN 1: 9IRS Z LRI, B
WIS —FREtke Y ¥ 77 D
T AR FF AR AR D TR TH D

ZEBHIBMNE ST
Me
Me Toluene A "

ZE\ / - >

— N "Rl -
H 24 h

(Sp.S) R, = Pyrrolidyl (Rp.S)

1:1

1:99 (with TFA. 1.0 eq)
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BRI, /NI, FEXCESL, TGS OKERZ MG Lz gifim A~A ey v
J 77 DGR, AR E EOARAERERE], B AR LT 93 BEES, W
B, 201343 H.

BN, EEE~2 1, BXEL, THAFEAE Y DA U FHEROAK
ERFY 7 aTa s ALKE ), AALFERE 93 BEES, W, 201343
H.

AREARE, WA, NIEN, BEXESL, ZEEHICEREL T2 EAR
HRZEY Y77 OARRRE MBEARTT Henry BUS~DIGH 1, BA(LS
D93 RFES, W, 201343 H.

SHDH, DINBRN, BEXESL, TERRFIETET VNI 5815
NADH <& 7 V431 DI F & SEASRINME |, 3 43 R R R Fime, R,
2013 4F 10 A.

FEEL A, DN, BXESL, TEARY DA X AEEEZHT 58
REF SR A DB EARFT 7 a X a /AL RIS~DIEH], o T
— « X5 UF ¢ —2013, FUEB, 20134FE5 H.

A

FHA e g &, PREkRIWIZFITIE, TEA RIS <RMFZ U 7 «
—IRHIE DRI (REA, PRk 24-25 1) .
FNLRFRIS RN TE T A i 26, T - L% - (ERRERE 0720
DM HY St P T2 IE AR DTER) (WFIE50HH, Rk 21-25 4R )

® ENMFFEBIK

L.

2.

FLRE KR E R B e (BESABA), THAFRAR =D ARIGSHO
FXEl - ARk & E OfMIEEEE | (RERFE, Rk 24-25 4R

FLRE B RS R TS, TR S A Ao = o A E BRI [RAF IRl S D
i) (BFZE454H, Rk 23-25 4EFE)
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VD AU LMEERWNSRF-KFK

HBEDIF oFAZERMEME

p° R F—IKFREETEELZ AL T D
#% < OFRXOBEE S D S S 0TV
DM, EDOHRTE ik p° IRFE—IKFEHRE
A OREE G RINIES 72 B 720,
S HITYEL EORBLHZ WIS,
7V ANERE OIS ERWT, =T
AP A D> D FR I ) [ S8 —/K S8 Ak AT
fEOBX7e o Tz, Frexld, VLT
R EEERIEE L THWSAZ 2K,
T IV IVEE LDk p® IRFB—KFERE
AVRHAL, BlEEfeT VL
FIGTHZ &80, FTALTIUNE
REFRETHEOND L2 RWE LT,
ARl = U FARRMED, LRSS
TN AKX ORI D T R RWTE L,
¥RlZT 7 U VR T VA WA, i
D TEIVIEIRME (98% ee) A EERK L 72,
T DRISHEREREDE N EE &I
RS HERERRNT 24T - 1= FE 5. @ e
DS DETORT v 70, RIS Th

DT eI,
[Ir(cod),]BF, R3
N - + (S)-tolBINAP SN
N (10 mol%) P
Rl_' + R |
Q\¢41\N/“\Rz A DME, 75-95 °C k\ffL\” S R2
H
up to 98% ee

1. ACS Catalysis 2013, 3, 704-712.

QAT LMEERWNSRF-BHBFR
HERRZRERETHE) FUER
IRF—IRFREE DA E RS E T 5%)

RpERRE ) oAk EER L-,

U Rx, RARY) - EFRO BN T

HEROHBEOOESDTHD, ZIE

TREIC, 227 vaxo v U AHIEY

BHe L., RE—BFE/BEORHAEER &

THBRIEFNOERIFF E~DT7 L%

IVEEEN 2 88 D TIEDN G STV D08,

TNHIFETE ik 9 RFE—EFEHEE

TEMEAL Z R D Kt Tdh o T2, A REF 1.

HFAMA ) T AR EEE L
THEE NG EOREEE T Y 7 A%
2D WL, B 9 IRE—EE
WAEELORE~DORERAER L, &
FEIZXY, EF ECELx OEHBILEZEA
L) R apasaieTh 5,
it N
PhCl, 135 °C g\/go
R3

4. Org. Lett. 2013, 15, 1902-1905.

(\N R2
|
\/Q/ko)\ R1

R3

(3) # R BINMM ERLIFH AL SERERE
FEIARIZ & B ERAMIE AR A H RN
REFLEBAEC XD RF ST,

EHEME 25+ 5 L CIREIcEN-F

BEThb, BrITEEC, KBEREEHT D

XTGARIFRRAT 4 b EWTH D

BINOL-PHOS & A VMEE /AR AT 4~

BINOL-monoPHOS % i\ 7= 1% 4 @ 6t

RIZ X0 A RO SRk A 3t

BN G AR L TWD, — T, K

FelL LIS DO 1 b AIBEZR B RE AR AN

EARSERICKIETHRIIAATH -,

AT A 1%, SAEFYT 2 ALEMTH

% 1,1'-binaphthyl-2,2'-diamine (BINAM)

D 3 [LIZARAT 4 I E AL T2

BINAM-PHOS #H&E (k% 7= 4R

IO R F LB M ISIZIB VT,

BINAM-PHOS D #Z 1 EOE#IE R

I & o TR & STARRPUE N K& A

fbL. @yp@EmL -7k &

WMATDH I L TEINE, BRI

B % 2Rk L=,

o Cu(acac), (2.5 mol%) Et O
PhM Ph Ligand (5 mol%) -
Ph Ph
+ toluene, 0 °C, 0.5 h 98%, 96% ee
Et,Zn
(3 equiv)

PPh,
e

NHR Ligand: R = 2-naphthyl
oo™

5. Synlett 2013, 24, 1155.
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1. “Effect of Multinuclear Cu/Al-Complexes in Highly Asymmetric Conjugate Addition of

Trimethylaluminum to Acyclic Enones”
Endo, K.; Hamada, D.; Yakeishi, S; Shibata, T.
Angew. Chem. Int. Ed. 2013, 52, 606-610.

. “Recent Advances in Iridium-Catalyzed Alkylation of C-H and N-H Bonds”

Pan, S; Shibata, T.
ACS Catalysis 2013, 3, 704-712.

. “Functionalized BINOL-mono-PHOS for Multinuclear Cu-Catalysts in Asymmetric

Conjugate Addition of Organozinc Reagents”
Endo, K; Yakeishi, S; Hamada, D; Shibata, T.
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Bond Cleavage”
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