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1.

"Doping-Level Dependent Mobilities of Positive Polarons and Bipolarons in
Poly(2,5-bis(3-hexadecylthiophen-2-yl)thieno[3,2-b]thiophene) (PBTTT-C16) Based
on an lonic-Liquid-Gated Transistor Configuration"

I. Enokida and Y. Furukawa

Org. Electronics 68, 28-34 (2019).

"Direct Observation of Structure and Dynamics of Photogenerated Charge Carriers in
Poly(3-hexylthiophene) Films by Femtosecond Time-Resolved Near-IR Inverse
Raman Spectroscopy"

T. Takaya, 1. Enokida, Y. Furukawa, and K. Iwata

Molecules 24(3), 431 (2019).

"Temperature-Dependent Evolution of Raman Spectra of Methylammonium Lead
Halide Perovskites, CH;:NH3PbX3 (X =1, Br)"

K. Nakada 1, Y. Matsumoto, Y. Shimoi, K. Yamada, and Y. Furukawa

Molecules 24(3), 626 (2019).

"Effect of Anions on Bipolaron Formation in Ionic-Liquid-Gated Transistors
Fabricated  with  Poly(2,5-bis(3-hexadecylthiophen-2-yl)thieno[3,2-b]thiophene)
(PBTTT-C16)"

I. Enokida and Y. Furukawa

Chem. Lett., 48(5), 498—451 (2019).

"Infrared Stark Spectra for a Nylon 6 Film"
M. Oshiro, K. Takashima, and Y. Furukawa
Chem. Phys. Lett. 728, 32—36 (2019).

fEg &

[T~ o el AR EERE T A
EUEES
Iy HHRFFE, 68(6), 213—224 (2019).
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"Raman Spectroscopy of Thin Films Used for Electronic Devices"
Y. Furukawa
Symposium "Frontier of Surface Analysis by Advanced Vibrational Spectroscopy"”,

2019 R H A E R UGS, FERALARZERT, U, 2019 45 5 1.

"Recombination Dynamics of Photogenerated Carriers in Regioregular Poly(3-
hexylthiophene):PCBM Blend Films by Microsecond Time-Resolved Infrared
Spectroscopy"



Y. Furukawa and N. Oki

13rd China-Japan Joint Symposium on Conduction and Photoconduction in Organic
Solids and Related Phenomena, East China University of Science & Technology,
Shanghai, China, October 20-23, 2019.

3. "Inorganic-Organic Hybrid Perovskite Solar Cells Fabricated with Additives"
Y. Furukawa, S. Ikawa, H. Kiyohara, Y. Sendai, and A. Bahtiar
The 4th Padjadjaran International Physics Symposium 2019 (PIPS2019), Harris Hotel
& Conventions Ciumbuleuit, Bandung, Indonesia, November 13 & 14, 2019.

o EFRFRHEXK

1. "Raman Study on Crystalline Fractions of Polymer Semiconductors"
Y. Furukawa, F. Fukuda, and Y. Iwasawa
Tenth International Conference on Molecular Electronics and BioElectronics
(M&BE10), Nara Kasugano International Forum, Nara, Japan, June 25—June 27, 2019.

N

"Decomposition of a Nylon 6 Infrared Spectrum Using Its Stark Spectrum"

M. Oshiro and Y. Furukawa

Seventh Taiwan International Symposium on Raman Spectroscopy (TISRS 2019),
National Taiwan Normal University, Taipei, Taiwan, June 27—June 28, 2019.

[98)

"Microsecond Dynamics of Photogenerated Carriers in a Regioregular Poly(3-
hexylthiophene):PCBM Blend Film by Time-Resolved Infrared Spectroscopy"

Y. Furukawa and N. Oki

10th International Conference on Advanced Vibrational Spectroscopy (ICAVS-10),

University of Auckland, Auckland, New Zealand, July 7-12, 2019.

o

"Infrared Stark Effect for a Nylon 6 Film"
M. Oshiro and Y. Furukawa
10th International Conference on Advanced Vibrational Spectroscopy (ICAVS-10),

University of Auckland, Auckland, New Zealand, July 7-12, 2019.

e

"Near-Infrared Resonance Stimulated Raman Study of Short-Lived Transients in
Conjugated Polymer Films"

T. Takaya, I. Enokida, Y. Furukawa, and K. Iwata

10th International Conference on Advanced Vibrational Spectroscopy (ICAVS-10),

University of Auckland, Auckland, New Zealand, July 7-12, 2019.

6. "Thermodynamic Model for predicting Energy Performance for Amine Absorbents
(TMPEA)"
T. Kushida, S. Wada, and Y. Furukawa
The 18th Asian Pacific Confederation of Chemical Engineering Congress (APCChE

2019), Sapporo Convention Center, Sapporo, Japan, September 23-27, 2019.

7. "Recombination Dynamics of Photogenerated Carriers in PCDTBT:PCBM Blend
Films Using Microsecond Time-Resolved FT-IR Spectroscopy "
K. Kimura and Y. Furukawa



13rd China-Japan Joint Symposium on Conduction and Photoconduction in Organic
Solids and Related Phenomena, East China University of Science & Technology,

Shanghai, China, October 20-23, 2019.

8. "Performance of Inverted Planar MAPbI3 Perovskite Solar Cells with Various Hole
Transport Layers"
S. Ikawa, Y. Sendai, and Y. Furukawa
13rd China-Japan Joint Symposium on Conduction and Photoconduction in Organic
Solids and Related Phenomena, East China University of Science & Technology,
Shanghai, China, October 20-23, 2019.
9. "Raman Spectra of Formamidinium Lead Bromide Perovskite"
H. Kiyohara and Y. Furukawa
13rd China-Japan Joint Symposium on Conduction and Photoconduction in Organic
Solids and Related Phenomena, East China University of Science & Technology,
Shanghai, China, October 20-23, 2019.
o EAFZHER
1. ~A 7 oS FT-IR 53)tik%z v /- PCDTBT:PCBM R A RIC
HHEF v VP —OFEELATIT A
AFPER, HIATR
2019 FJE A AR FIGEREE RV KL AATZERT, 7UAf, 2019 4 5
H)
& TH
1. B M—, Chem. Lett., 48(5), 498—451 (2019), Editor's Choice
"Effect of Anions on Bipolaron Formation in Ionic-Liquid-Gated Transistors
Fabricated with  Poly(2,5-bis(3-hexadecylthiophen-2-yl)thieno[3,2-b]thiophene)
(PBTTT-C16)"
2. AFHER, Best Poster Award, 13rd China-Japan Joint Symposium on Conduction

and Photoconduction in Organic Solids and Related Phenomena, East China
University of Science & Technology, Shanghai, China, October 20-23, 2019.
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WRFZESR LM E O 43 Bl 1A 5 FE L
B Ay 18 /15(DC-DFTB-MD 4%
B L, 7u/ 7 A& AL T2
ZOFEEHNT, KoKk F I Fr
POV DIK E VD TRk A ZREBREE FIZBIT
H7u NOoBEITBMEL TE . R
[R1]TIE, Z4L5 ORFFER R & Jef T
Dt B2 BRI e L7 (X 1).

2. J. Comput. Chem., 40, 1538 (2019).
R1. WIREs Comput. Mol. Sci., 10, e1419 (2019).

(QRIRIEEAREETE A

RHUER DJHEIRAE S A F I 7 2% 1L
0 4% 5 7= (Z, DC-DFTB-MD i % I i
FAUTHEE LT, ISHEHE ORI, £
D VERPED MRS S iz [1] (X 2).
1. J. Chem. Theory Comput., 15, 1719 (2019).

RARBAITRAA FPKFEMICEITHR
—Z8a I alb—YaYy

N7 AT A bRGEMIE, EOEW
EHENRENOIER ZEO TN D, FhiEE
¥ AIVITHRT DR — T v TR
% DFTB-MD v = L—y 3 »Z W
THEMT L72[17].

17. Phys. Chem. Chem. Phys., 22, 97 (2019).
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2. DC-TDDFTB-MD &

DHESRERICEDHMUETHEZE
EMR 72 BFALEF L & UTORMRR
IRIREDS, FEE DARL - BARACHHEE IR
RICH B D FFHIE A B O T
%, ABFETIE, ARIBEEAZ v
% Z &I XY e R R - 1E B

ZEOFz DL &R LIEE].
5. J. Chem. Phys. Lett., 726, 18 (2019).

O)HmFEEREFHEETIL

MR E CIIR T E & V> CGES
FNF =N A EEST 2 LA REL,
BUER) 72 ) A X% S TIE BT > TE
7-[15]. FkEEDE 212k v, ETEE LT
& LT8R e VA REL,
SEREEICBIT AFEE 7 T AKX —FED
FERAFEBTE D Z L 2D TZ[9].
15. Chem. Phys. Lett., 734, 136732 (2019).
9.J. Chem. Phys., 151, 024104 (2019).

G)MmFEEAN-RIGEGHREL
AHEE RO EBRAIETIX, fx OSG
SMEORGEICAME L 72D, ARAFFETIE
LB IEE GRAL R, AARFRER)E O
HFERFFEIC LY, DD KR T —
s D FEERGA A Bt (b3 2 AR A
X — N AR LT2[8] (X 3).

8. Chem. Lett., 48, 961 (2019).
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1.

“Development of large-scale excited-state calculations based on the divide-and-conquer
time-dependent density functional tight-binding method”,

N. Komoto, T. Yoshikawa, J. Ono, Y. Nishimura, H. Nakai,

J. Chem. Theory Comput., 15 (3), 1719-1727 (2019). (DOI: 10.1021/acs.jctc.8b01214)
(Cover Image)

“DCDFTBMD: Divide-and-conquer density functional tight-binding program for huge-
system quantum mechanical molecular dynamics simulations”,

Y. Nishimura, H. Nakai,

J. Comput. Chem., 40 (15), 1538-1549 (2018). (DOI:10.1002/jcc.25804)

“First-principle study of the oxidation mechanism of formaldehyde and hypophosphite
in the electroless deposition process”,

Y. Onabuta, M. Kunimoto, H. Nakai, T. Homma,

Electrochim. Acta, 307, 536-542 (2019). (DOI: 10.1016/j.electacta.2019.03.150)

“Extension and acceleration of relativistic density functional theory based on
transformed density operator”,

Y. Ikabata, T. Oyama, M. Hayami, J. Seino, H. Nakai,

J. Chem. Phys., 150 (16), 164104-1-12 (2019). (DOI: 10.1063/1.5090523)

“Finite-temperature based linear-scaling divide-and-conquer self-consistent field method
for static electron correlation systems”,

T. Yoshikawa, T. Doi, H. Nakai,

Chem. Phys. Lett., 726, 18-23 (2019). (DOI: 10.1016/j.cplett.2019.04.001)

(Editor’s Choice)

“Reversible sodium metal electrodes: Is fluorine an essential interphasial component?”,
K. Doi, Y. Yamada, M. Okoshi, J. Ono, C-P. Chou, H. Nakai, A. Yamada,
Angew. Chem. Int. Ed. 58 (24), 8024-8028 (2019). (DOI: 10.1002/anie.201901573)

“Temperature- and pressure-dependent adsorption configuration of NO molecules on
Rh(111) surfaces: A theoretical study”,

T. Hirai, M. Okoshi, A. Ishikawa, H. Nakai,

Surf. Sci., 686, 58-62 (2019). (DOI: 10.1016/j.susc.2019.04.004)

“Virtual reaction condition optimization based on machine learning for a small number
of experiments in high-dimensional continuous and categorical variables”,

M. Fujinami, J. Seino, T. Nukazawa, S. Ishida, T. lwamoto, H. Nakai,

Chem. Lett., 48 (8), 961-964 (2019). (DOI: 10.1246/cl.190267)

(Editor’s Choice)

“Machine-learned electron correlation model based on correlation energy density at
complete basis set limit”,

T. Nudejima, Y. Ikabata, J. Seino, T. Yoshikawa, H. Nakai,

J. Chem. Phys., 151 (2),024104-1-12 (2019). (DOI: 10.1063/1.5100165)



10.

11.

12.

13.

14.

15.

16.

17.

18.

“Governing factors of supports of ammonia synthesis in an electric field found using
density funconal theory”,

K. Murakami, Y. Tanaka, S. Hayashi, R. Sakai, Y. Hisai, A. Ishikawa, T. Higo, S. Ogo, J.
G. Seo, H. Tsuneki, H. Nakai, Y. Sekine,

J. Chem. Phys. 151 (6), 064708-1-8 (2019). (DOI: 10.1063/1.5111920)

“Sodium- and potassium-hydrate melts containing asymmetric imide anions for high-
voltage aqueous batteries”,

Q. Zheng, S. Miura, S. Ko, K. Miyazaki, E. Watanabe, M. Okoshi, C.-P. Chou, Y.
Nishimura, H. Nakai, T. Kamiya, T. Honda, J. Akikusa, Y. Yamada, A. Yamada,

Angew. Chem. Int. Ed. 58 (40), 14202-14207 (2019). (DOI: 10.1002/anie.201908830)

“GPU-accelerated large-scale excited-state simulation based on divide-and-conquer
time-dependent density-functional tight-binding”,

T. Yoshikawa, N. Komoto, Y. Nishimura, H. Nakai,

J. Comput. Chem., 40 (31), 20778-2786 (2019). (DOI: 10.1002/jcc.26053)

“Efficient semi-numerical implementation of relativistic exact exchange within the
infinite-order two-component method using a modified chain-of-spheres method”,

T. M. Maier, Y. Ikabata, H. Nakai,

J. Chem. Theory Comput. 15 (9), 4745-4763 (2019). (DOI: 10.1021/acs.jctc.9b00228)

“Bond energy density analysis combined with informatics technique”,

H. Nakai, J. Seino, K. Nakamura,

J. Phys. Chem. A, 123 (36), 7777-7784 (2019). (DOI: 10.1021/acs.jpca.9b04030)
(Virtual Special Issue: in honor of Prof. Leo Radom on the occasion of his 75th
birthday)

“Semi-local machine-learned kinetic energy density functional demonstrating smooth
potential energy curves”,

J. Seino, R. Kageyama, M. Fujinami, Y. Ikabata, H. Nakai,

Chem. Phys. Lett., 734, 136732-1-6 (2019). (DOI: 10.1016/j.cplett.2019.136732)

“Restoring the iso-orbital limit of the kinetic energy density in relativistic density
functional theory”,

T. Maier, Y. Ikabata, H. Nakali,

J. Chem. Phys., 151 (7), 174114-1-9 (2019). (DOI: 10.1063/1.5125634)

“Quantum mechanical molecular dynamics simulations of polaron formation in
methylammonium lead iodide perovskite”,

H. Uratani, C-P. Chou, H. Nakai,

Phys. Chem. Chem. Phys., 22 (1), 97-106 (2020). (DOI: 10.1039/C9CP04739E)
(PCCP 2019 HOT Article)

“FX R R L FE R 7 e 77 & RAQET M /ZABA” (Release of Relativistic
Quantum Chemical Calculation Program RAQET),

AW FEsL, S RE], R SR,

J. Comput. Chem. Jpn., 18 (3), A6-A11 (2019). (DOI: 10.2477/jccj.2019-0022)



19.“B FF MEA Y D0 M2 T2 ¥ — SR AR SOS I 380 D AR xR R
(Relativistic Effect on Homogeneous Catalytic Reaction by Cationic Iridium Catalysts),
s T, IHwE RESL, SRE A, mE S, SRH &, I R,
J. Comput. Chem. Jpn., 18 (3), 136-138 (2019). (DOI: 10.2477/jccj.2019-0021)

20. “fitEFEIR O FEEE AR D NO-CO UL O EEFHAVMEAT” (Theoretical analysis
of NO-CO reaction involving lattice oxygen),
R RAE, KBl B, B3 R,
J. Comput. Chem. Jpn., 18 (3), 139-141 (2019). (DOI: 10.2477/jccj.2019-0027)

21.“X a7 20 A N RBFEMMENC T DR —F v VRO 'R FE
X = L—373 7 (Quantum mechanical molecular dynamics simulations of polaron
formation in a perovskite solar cell material),

e TR, B g, TP SR,
J. Comput. Chem. Jpn., 18 (3), 142-144 (2019). (DOI: 10.2477/jccj.2019-0025)

AT AT 47 AFEEER LGS X VX — B EMIT OB R
(Development of bond energy density analysis with informatics technique),
RS R, JER EE], I SR,
J. Comput. Chem. Jpn., 18 (3), 152-155 (2019). (DOI: 10.2477/jccj.2019-0026)

EE - e - PR

R1.“Recent advances in quantum-mechanical molecular dynamics simulations of proton
transfer mechanism in various water-based environments”,
Sakti, Y. Nishimura, H. Nakai,
WIREs Comput. Mol. Sci., 10(1), e1419-1-20 (2019). (DOI: 10.1002/wcms.1419)
(Cover Image)

R2. 7y BIHE 64 2 E INL BE B R R i 43 -8 77 % (DC-DFTB-MD)YAIC K % K & v
Lo b— g PR BT e kPR (Surface Reaction Simulation based
on Divide-and-Conquer Type Density Functional Tight-Binding Molecular Dynamics
(DC-DFTB-MD) Method: Case for Proton Diffusion on Pt(111)),

RSB, PR A5, Aditya Wibawa Sakti, Tanabat Mudchimo, J& #:i,
2K & EZE 62 (8), 486-491 (2019). (DOI: 10.1380/vss.62.486)

R3.“RHUEE 770 T BN I5IEIC K D Na A A R e A IR R MR R D v i A &
EX Y VT AT AT T AOBGRHIFRNT,
KNkER, JEE, FHEE,
B 4UE, 87 (Autumn), 233-238 (2019). (DOI: 10.5796/denkikagaku.19-FE0024)
(RFEE . EHTRY "R BT ) T 72 B AR B AR E T FE D B FEh )

R4.“YLFDHARTL Y — Q) WL,
ZREREE], PSR, (BZERN, 5T, 2019).



RS.

R6.

“H 8 T AN TARIEE W TALZEBUE DT & BUSSA: O Fomfk”,

BRI X, THEF VER], PO IR,

ERELVIS T Y TN XKoo 2 T o T o 7 R L D FHHTE & 75 /72E), PP.3T9-
384 (FAfriE s, HO, 2019).

“B|FALFRIRLIR T 2 W T BSOS TRIFFIE OB & TN T 57 % 5tk 1 OfiF
Hr,

R SRR, JEE =R, O R

L5213, 70 (12), 867-873 (2019).

o BFEE (ERRHE

11.

“Theoretical analyses of condensed-phase chemical reactions based on divide-and-
conquer density-functional tight-binding molecular dynamics (DC-DFTB-MD)
simulations”,

H. Nakai, 35th Symposium on Kinetics and Dynamics, (Higashi-Hiroshima, Japan), June
5-7, 2019.

. “Relativistic density functional theory with picture-change corrected electron density”,

H. Nakai, 10th Congress of the International Society for Theoretical Chemical Physics
(ISTCP-X), (Tromsg, Norway), July 11-17, 2019.

. “How can artificial intelligence help quantum chemists?”,

H. Nakai, Nineth Asia-Pacific Conference of Theoretical and Computational Chemistry
(APCTCC 9), (Sydney, Australia), September 30- October 3, 2019.

. “Semi-local machine-learned kinetic energy density functional with third-order gradients

of electron density”,
H. Nakai, CECAM-Workshop “Thinking outside the box - beyond machine learning for
quantum chemistry’, (Bremen, Germany), October 7-11, 20109.

o HAfFEE (BN¥ER)

D1.

D2.

“KREBLFERY S 2 L —3 g 7 1 /5 . DCDFTBMD D BE% & i 7,
HHIEE, X =N B — =T —2 2 g 7 2018 [Ean - A HFEOH
# . BFEFEE S 2 =g bR Mo T L AR A —
(IflIRF), 2019 4 1 5 16~17 H.

“F— AR LB - HHREFEORE”,

MG E, AAEFES FH BFFESD T RNR e T I md— I s>
AATP) MID.7 > 74~ 7 4 2 XPEZ SEFEEL) , FRRFEMAT v R
A (), 2018 43 H 20~23 H.
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F1. H AR (SPS) Bt & miBha FRITFE(S), DA Z v 7 HO &
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B E, R 30-5F 3 EEE)

F2. GRS e IE 7 0y = 7 b BREHLRTE R RAR S 926k & PRamsT oA
B2 A o 2 =T LA KDk - FE o e SE IS AFZEIL R TR K OVEE AR D
BREHEO O ORI (DHEIFERE - PIEE, STTsEE) |

F3. CHRMRE 7997y 72020 70/ b BEAHES [T RLF—0D%h=R
BI7e B, 2844 - Bk, B PRI oBAZs ), 7 EREC [ — -
BIEOFIFNA — b Fop X —) (FTHEERE - THIEE, SMucaEE) |

F4. FHAEIIRBEHE(OST) BRRSABIIENFFEHEE T3 (S = 2300 8 Gs - 58k - 1A
B 7 — 2Rl - @A LI EN~T U TN AL T F~T 4 7 AD
7o D FEREH A OREZE] “B (b LT & OfA I X 2 IR BB % P
i & B RS I 1 B UGS AT A DB (AFZEIRE  IEEIEE], Rk
29-5F0 3 AFE)

F5. HARZARBLZ(ISPS) Bt & sitibha: & P, T4 > 7 ~7 4 7 A% H
Wz = =P LS AR BN B B DR S ) (RFZEAREE « A HIEAESL, SRk 30-4
28R .

3
il

AL BIIRSERE, WAL fR, THEWR RIS T L —YLBEIC X 5 B IR
PRI OB (PR 3L4E3 11 9 ).
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(1) Preparation of a Chiral Building
Block by an Organocatalytic Asymmetric
Intramolecular Michael Reaction
Ph Ph
HZN‘: NHCSNHPh-NO,-p
(30 mol%) H
CHO  phco,H (1.0 equiv) CHO
xNO, > NO,
toluene, 50 °C, 15 min H

81% (combined yield)

97% ee
‘\‘ ‘N®@N““§\
N~ H
H O"\HN o "
HN N
i:’h S R=H nominine
- - R = OH kobusine

transition state model

R F b 2 F N 7= b A R 5 45 1N
~ A TIVEOSOBRFREIZE Y, TR UHAE
DARFRERICHER XTI ELT
ATy 7 OFBITEII LI, T
=ha TV EEERLE LTHT S
FAI LT A LTV kT I
w7 BAERAE PICABARE & LAWY
He, TATe Re=buar s &shy
FIIZEF AL A DR AT 5y N~
A TNVEISEREITL, FilExTTrELT
S T REINE, st F AR
BonbsZEERHELE FAULT L
= b EMoOKFE#ES (B 23EBIR

BROLEMICHFELTNWDEEILND.

TNATE RiTafiBTEX UL LLT N
=OERMIS T AT LA~ —IBRAEW T
HoT=N, MY T AT LA~—ZF U
FREA R LI, O THIco Y
AV LT e gmolc. MY T AT
LA~—I, 7T/ATt RaffleBl) 5k
F—IRF RS ERSOSIZ BN TR — LA
MuE5 2% TRINDTED, BEEE
KT N DARFREREA~DAER
DRI,

Asian J. Org. Chem. 2019, 8, 1033-1036.

(2) Palladium-Catalyzed Carbothiolation
via Trapping of the o-Alkyl Palladium
Intermediate with RSTIPS

| R (|Pr?§§253)2i5(1?umi\;)l %) R| SR?

x~©( Y? Cs,C0; (3.0 equiv) - X@ﬁ
toluene, 100 °C, 36 h up to 99%
R'=RZ?=alkyl, aryl; Y = CH,, N, O

INT T AR XD AR B IR
DO EED TV DS FNHR
F AR LT, Raslo@Efiis 72
TRV EBELT VA DS LTz oNa
17 U —uid "7 oo AMitiEO/ERIZ &
D, RRFURLAFHOOEEE L,
— D o -TINFNEEREE 2D, ZDo
ST VX IVEER DN B IR B A & & A
B2 BOGE Z AV E TITHREFIR 72 0o
7. RWFRICBWTIX, hrxm o,
Cs2C0s, (IPr)Pd(allyl)Cl DFFLE T, ZD o
ST VX NVEERIC A FET A — LD TIPS T~
— T NVEER S5 & REBEES D
BT HZ 2D TORLTZ. RERD
#E1T121% Cs2C03, (IPr)Pd(allyl)Cl 3 L Y
F A= TIPS T —7 )LD [RIERHE 23
WA T o 7=, C2C03 FETFE FTIES
1T < AT L2V, KaPOs OfE T & A%
DGR Z G- 27208, BIERKZ 2L 54
720N Cs2C03 Wi Th o7z, U U RE
ALAIE VAR T — b2 #7870,
NHC FEA7 13 v R 3 — RMb a2 4T &
727 o 7=, (IPr)Pd(cinnamyl)Cl & H%h
THol=n, WRITETIE»oT2. T4
— IV OFRAENIEERTORKETH D,
TIPS =— 7 VOFMENEETHDH Z &
BB LT, BAZS L7 RO IR A
FA— VIZHEHATEE CH o 7=, RFBUL
TE AL ARE MBS ~DRERR L &b
2, RIS B RN FTHE T
bV, EEEAFEHGIAWTD, TS
MR DL RRANERDB RS NS.

Org. Lett. 2019, 21, 8280-8284.
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WL ea—
(1) Stereoselective Baeyer-Villiger
oxidation of 3-substituted cyclobutanones

.
e

° Flavin derivative (20 mol%, (DHOLPHAL (20 mdsﬂ
30%H,0, (~1.5 eq), CHCl; 15 °C, 24h

E%W%Miﬁ&f%ﬂé%%f77
R, B THL 2R KN
%ﬁﬁ#éﬁﬁﬁﬁﬁ”%ﬁk&ééﬁ
MgesRClE., 77 B v sk LU
FIGMER KRR T Vo A RikEK &
OHOEAMBEEZHWT, KEEASN
B OBSRRIRINA ¥ — U H— K
IGEBRF L. G, 3-Efiv a7 H
J UMD IR 2T 7 N U BE D
o, L LEFBRENMATH D
EREIHHAMER RN, 0k ELY
Hf L CHFgEZED T 5.
EDO—EE L CHRE-SLRRRMEDO
B 215570, Bkxte 3-7T U —nv
suaT7H ) e INE CICEERES
1 F TRt 4T WA R 0 6225 M &
HE L (F#).

Entry R, R, Conv. /%% ee %Y
1 Ph,H 96.8 90.3
2 o-BrPh, H 96.7 946
3 o-NHBoc-Ph, H g7 8 8953
4 o-NHAc-Ph, H - -

5 p-Br-Ph, H 998 937
6 p-NHBoc-Ph, H 796 81.79
7 p-NHAC-Ph, H -

8 p-MePh, H 949 -

9 Ph, Me 302 h6.6
10 o-Br-Ph, Me 340 434

a) determined by GC analysis using intemal standard (styrene).
b) determined by HPLC analysis.
c) determined after Boc cleavage.

_min7)~wﬁ@a%@ﬁ®ﬁﬁ

ibimgﬂémk%<%@ém\
% W 5| FEAFAE T CiBRME M) A3
ﬁ%m& RIEZOERZ & 0ICT
Lo,
FHEAL ST L D ERIREE O I R AT 72
xRt Th 5.

W G Mo OV AR 2l SR D FF AT

(2) Stereoselective oxidation of P-chiral
phosphorous compounds

VU ARFEHRLOH H6EWITRSE, il
WL BERETEA R & DRk & 72 3 BRI G
HEN250N, & ONAEERERE
HFDERY R EOMBAI N L ER L
DONFEWMRTHDH. ZOBREZEEFE x.
MIFILE TIE 7 7 B g aiic X

DR NLARIEIR RS 2 Wiz U~
RNFALE Y E BIE DM FEIZE Y fL AT
WD,

B OAEHEOE WK R T 4 VRIEE
Mowlbeastds22 &L, LAY 1
EETNVIEELE L TCEBbEzRATZEZ
A, Al E L TEREHW DS EIT
ﬁ%ﬁ%@ﬁ%ﬂﬁgmt

. @ﬂwm ;
A @r""‘

(IR DR R %m@ﬁimﬁ¢
%wf@ﬁﬁﬁﬂ7 NS
. BlIciE&EorF 7F AT I U4F
£ T TIEK 18% ee DA ERM: CTIHE

W2 BELNT-. T ORGSR TILisH
R 50% DOFFMEN 100% 272> THIKT
L7gWZ & EPRARMT L U RSIZT 2
VPR E L TWBDZ &b, KnA
FTU UARERLONARKEENKE Z -
TWAIZ ENRBI NI, 5%IE, 3L
IR O & 2 2RI H L 7= 8)
R R FE o, BIXOEF 7 F
LT //2?%k3ﬁ7t/wﬁﬂﬁ@z
7V — = T KD SERE IR D i

b2 HET TETHS.
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N
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RISt L = oI (IRE&, SR EE)
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HMELE1—

(1) 7 vFEEAFTHEBBMEICK
% E L AERM C-C HERRRIG

LB IERYEEE O Em v e R R LA
EALTHHE 7 v R AF A
fi it (S,8)-1 &k L7z, Atz v,
Ko BREEEE —FHRICBTD 7Y v
FHER 2 ODRF AR UL KIE & fRet
L7z Z A, BOTEWTF T4
RYETRICRETL, (5)-7==1LT 7
= UFRER 38 95% ee THOLNTZ. F
DO T I BBFHEIRE 52 HIRFE-IK
FHREB TSI OV T H 90% ee LA E
DEWTF U FAEREEZ R LT, K
B R 1 mol%lZ BV T BIFITK
JIEMHEITLTEBY, T ETICBEREL
7o AR F A B Bt o R TR LB
TARFHREEZRT I ENHL L 72

7.

o (S,5)-1 [1.0 mol%)] o
BnBr [2.0 eq]
e Ao e \E)LOt-Bu
Ph Toluene / 50%KOH aq Ph  Bn
—20°C, 16 h
2 (5)-3

67%, 95% ee

(2) #EERAFTEYSUTILA — )L
WERW=AF OO/ ik

HARFEHET D087 )Y ) 77
I AR S L CEWAFBIEE S
RTbHLOO, BIETEZS 7 Ik
BN FRE T - 7=, K2 I3 m
REXHTAHHBREY ST ) —
)V dab 2R L, 235 08 TRE K
EORR LB RE 7 rn S a v
{EEOS AT o 7. il (Sp,S)-4a Z2 W
RIS TIEHR Y7 a7 a Rk
(1R35)-5 73 95% ee THFH i1, 4a DIk

DTEWAFFEENIA LN E 2o T,
MR (Ry,S)-4b X°, & R X o7
VY (Sp,R)-4C TIE 5 OARFIRPME T3
HZEND, BV YVUVERIMBICE R
B2 a A D AR DN R T
bbb .

(Sp,5)-4a (Sp.R)-4c

(R, S)-4b
0 Ph  CN  4a-c[20 mol%] NC_ CN
H]\ + == — >
| Ot-Bu H ©CN KOs DCE "GO Bu
(Sp.S)-4a: 69%, 95%ee (1R, 3S)-5

(Rp,S)-4b: 69%, —69% ee
(Sp,R)-4c: 60%, 67% ee

@) BAEFCEUIDIRUEUERE
BTHE H—RERERDERK
NP UBRIZ 2 OD[I0NT E Y V)
Ty ERTLHE U —REAF Y
I N LAV SV VAR B -1 D
nEEUY /7786 & 1,3-EA K
UAFN AR =B % DMF H T
Pd(PPhs)s Zfiiift L LCH v 7Y 7 &
w52 ET, BT 7a & 60%IETH
L7z, =0k, 3 TR 81% TAF
JVILIZEHL L, Tb % Pd, Pt &EEERL &
, v —#k (S,9)-8xy xFNnE
U 58%B LN 50%INETER L. £
7o, X BRAEEMNT D AR Y NEA
TFABRNEEE 2D LRV LT,

Me  MesSn SnMeg
- [0.5 eq) N
X l 1N |
Br N Pd(PPhg), [5 mol%] R _N N[ R
Cul [10 mol%], CsF [1.6 eq]
DMF 50°C

-6

() 60% (8,9)-7a: R = CO,Me .

(59-7b-R=Me. - 81%
\

X | L)

MCl, [1.2 eq] y N\ - g % *

NaCl [25 eq] N l NG X \ (J\ 4 2’

o ST L 0o 2

AcOH, reflux Me Z N—I\III—N Pz Me ° { : y'd
50-58% c ’r% | >

(S,9)-8x: M = Pd 4
(S,5)-8y: M = Pt (S,9)-8x D XHRHE R ERRIT
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