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When a solution of an achiral substrate was irradiated, a crystalline photodimer was
precipitated as an optical active form according to the progress of the dimerization
reaction. A new absolute asymmetry synthesis was developed. This phenomenon
depends on the stereoselective formation of C2 chiral photodimer, the conglomerate
property of the crystal, and the apparent racemization of the dimer by the back
reaction. We achieved the asymmetric synthesis in 50%ee by the use of sun light and in
80%ee with the UV lamp.

AT IR ERA
(BHAHAL : 1)
E R ISR & gt

2010 4 1,900,000 0 1,900,000
2011 4EfE 1,200,000 360,000 1,560,000

FEE

I

FIE
% &t 3,100,000 360,000 3,460,000

W48« kst
F—U— R AHOET, ARG, RAEGK, AR

1. AFZEBRAE S D = X HHBIRARIETH IR, s en
IR F IR Z D e D RE AR E L T&EDRUSITIEHIRNH 0, B LW B
T, HEXERWD FEOREOXT U T FENB|IKDBENTWND

— AT EHERD D, 26 DRI, ﬁaﬁ,K§®&w7#?w@mé%%%
REWREZ DT HIEEAL AW & 4t T R CHIRE T 2 721 TS A O



FEANEDBIRAIIC A L, RAHEIET 58 L
O ERIT R Lz, 2 E TIH DR NAR
FOFREL L R & LT 2 RSO — ikl &,
15 5 T2 G SRIE VR O A R FHVE DB % %
B ET D, INODOISITZEBEORTE
B m il 7 Y FIEEAL B, B E o E
IR WEIR e RE GRS TH Y, #H L
FEORFALFERIEZ ENAEETH D,

2. WsEoHBY

M) D T Z2EDH LW RE ARk
EORFEEZ BN E Lz, SMUREFRE 2
WA F AR E LT, FRYEE WS Rk

MmO xX 7 VT 4 — 2RI DHERD D,

INHORIRE, REWEE WIS
{bLEM AR T 2B ARIETH DN
WD Z LOTEAKIGIZITAIRRZH Y,
LWRISOBEPE KD OEN TS, Hx
X, 7~V rofERERTHL 7 nE D
BV VEEHEK (AT, TIR, =
VW7 &) BEEFP ORI LD, C2 *HFR
O _BERE G, @R, RIS
THZ MO TR L, 7 v 03, Hix
R DBFR T E L TEEND T TR
A RO THy, BEXI P 72 EDHEAEK
ThHY, ZLOERBICLEENTVNDS, —
I Z D K 5 7o 5w R = G e b S D
e ZEBALBOR S, BED AR BMEAROIRE

27250y, £720F, MBEOE WA VRO
Bl 525, LA, Zorsawrh
R UBEHEROFEIREHNC L0 & 5N DAY
I, FT7NARC2 M EmAR—FEETHY,

Bk 2 72 OGS ~D BRI B A7t 5T Hh
%, ZOHEEFHWTH LW RS A
B L7,

3. WHFED ik

T X T NI B ORI RS 3% 721 T,

RENBRIZEB LEET 2815 Thby, 7

OBEUHNVRBEATNVETE h= KL

7o EOAEIEBLCIAR L, R L7220 584

B RET 27200 T, JESEIE N T EIR O RS i

DT 8L A L7z, BHonT b

BERONFHMELZR EESE 57018, UTO

MFFERHENZ XV, RFEO B, Aoz

ML, &57225FME DM 2z

L7z,

1. SISMCHWS oM E, Wi, EE, B
B, WREREOFE 2D LT
S DZH SRR ) D S A E D) A&
X5HZENTE,

2. /o= C2 M FIEMALE WY & 51
B UARFE SO O filiE~ISH L7z,

3. ZOFEEIT AT UABERIRE~E
BT 52 & T ixtEE o LT,

4. WFgEEk R

7=V (a-Bry) OMEEMEARTSHD
saEy (y-v'u ) OBVERCERFER (=
AT, TIR, = U ARE) BNREH O
KBS LD, C2 XD Bk E mEhR, &
ISR, ERIRANCAERRT D 2 & 20 TR
L7,

— NS Z D X D e HEHERE G 0w
AW DI BAV RO, B O SR BEMEE D
BAEWZ 50, £721%, XIFEDE WA Y
KO _EEKEHZ D, EZAN, ZOor/rE
IR CEBHEEEOSRICLIVE O
DARME, T L7 Cy it BR Bk —FidE
THY, xR L~DOBNFIH e b
W TH D,

LR O EREST 5T, ZEEN
avr/uAl—rehE2550% RH L,
S5O EKIXE U E OIS X
DIFEIDOE )~ —|TRINMICBAR T Z &
T, _EBEROTE IM{LRFRFFICHETTH D
LD, ZERITE )~ — ISR E
PMELS B FIZHH LTS 5, ZOREIZ
BEEHENE Z 5 2 & TRIGR RN ARFH
HIE SN 5, &<H LM AT UG R %
RHEL,

21 L, B BRI ORNE, LRk DRk
SRR, O IE COFBEMORGEE
TV, RFEO—BEEA20EE ST
DBLEMTE, BrEEFTHZF N AT
LD BRKOMIZ Cl FEATHEE L
JuAL— 25252 RH LI, 224
FEIIRTAEE ORGSR A7 T, CIET D5
SMEITV, BHART T EHNS Z LT,
80%ee %, ¥k /T TRKEI BT
50%ee DRFFEHL L HIRIZAREN LTz, EHIC
AFEZEZ DT AT ARSI ER L,
7 X RUSHISEZIEE e 7 = x F VR 5
AL, fEs bz N2 5 0REIC XY,
) 80%de DENEY= LA FE S EIERVAE AL
IBLT-,

5. ERFRERE
(BFFEfFeE . WFFE o3 K ONEEEAF TR 12
1T

CeERERm s G2 14F)

1) Two-step Asymmetric Reaction Using the
Frozen Chirality Generated by Spontaneous
Crystallization, Masami Sakamoto et al, Org.
Lett., 2012, 14, 2638-2641, %4 A, DOI:
10.1021/01301033r

2) Photocycloaddition Reaction of Methyl 2-
and 3-Chromonecarboxylates with Various
Alkenes, Masami Sakamoto et al, Res. Chem.
Intermed., 2012, DOI:
10.1007/s11164-012-0656-0, F&H



3)

4)

5)

6)

7)

8)

9)

10)

11)

Palladium-catalyzed Mizoroki-Heck type
reaction with aryl trialkoxysilanes using
hydrazone ligands, Masami Sakamoto et al,
Tetrahedron, 2012, 68, 429-432,
http://www.sciencedirect.com/science/journa
1/00404020/68/2

Synthesis of 1,3-Diarylpropenes through
Palladium-Catalyzed Mizoroki-Heck and
Allyl  Cross-Coupling Reactions Using
Hydrazones as Ligands, Masami Sakamoto
et al, Eur. J. Org. Chem., 2012, 678-680, 5%
G A ,
http://onlinelibrary.wiley.com/doi/10.1002/ej
0c.v2012.4/issuetoc

Super Flexibility of a 2D Cu-Based Porous
Coordination Framework on Gas Adsorption
in Comparison with a 3D Framework of
Identical Composition: Framework
Dimensionality-Dependent Gas
Adsorptivities, Masami Sakamoto et al, J.
Am. Chem. Soc., 2011, 133, 10512-10522,
A, DOLorg/10.1021/ja201170c¢
Palladium-Catalyzed Cyanation of Aryl
Bromides Using Phosphine-Free
Pyridyl-Hydrazone Ligands, Masami
Sakamoto et al, Heterocycles, 2011, 83(1),
163-169, #* T H ,
http://www.heterocycles.jp/index.php
Kinetic resolution of racemic amines using
provisional molecular chirality generated by

spontaneous crystallization, Masami
Sakamoto et al, Chem. Commun., 2011, 47,
4267-4269, # K B DOI:

10.1039/C1CCO00081K

Hydrazone Promoted Sonogashira Coupling
Reaction with Aryl Bromides at Low
Palladium Loadings, Masami Sakamoto et al,
Synlett, 2011, 1277-1280, % & A ,
https://www.thieme-connect.com/ejournals/t
oc/synlett

Atropisomerism at C—N Bonds of Acyclic
Amines: Synthesis and Application to
Palladium-Catalyzed Asymmetric Allylic
Alkylations, Masami Sakamoto et al, Eur. J.
Oryg. Chem., 2011, 4540-4542,
http://onlinelibrary.wiley.com/doi/10.1002/ej
oc.v2011.24/issuetoc

Asymmetric photocycloaddition of
naphthamide with a diene using the
provisional molecular chirality in a chiral
crysta, Masami Sakamoto et al,
Photochemical & Photobiological Sciences,
2011,10, 1387-1389, % & H
http://pubs.rsc.org/en/journals/journalissues/
Asymmetric Intramolecular Cyclobutane
Formation via Photochemical Reaction of
N,N-Diallyl-2-quinolone-3-carboxamide

12)

13)

14)

15)

16)

17)

18)

19)

20)

Using a Chiral Crystalline Environment, ,
Masami Sakamoto et al, Org. Lett., 2011, 13,

6168-6171, # K B DOLI:
10.1021/012028652
Chiral  phosphine-proline  amide  as

organocatalyst in the direct asymmetric aldol
reactions, Masami Sakamoto et al,
Tetrahedron: Asymm., 2011, 22, 2026-2030,
W i A ,
http://www.sciencedirect.com/science/journa
1/09574166/22/23

T IEBRATIC L DR OB L
g, WA S B, /&4 13, Chemical
Industry, 2011, 62, 53-57, & & A,
http://www.kako-sha.co.jp/

fem bl X2 R F OFBL &l - %
RFEBIE~DJER, WS B, HHES L
1LZ 2785 2010, 68, 1047-1056, HAA,
http://www.jstage.jst.go.jp/browse/yukigosei
kyokaishi/-char/ja

Palladium-Catalyzed Cyanation of Aryl
Bromides Using Phosphine-Free
Pyridyl-Hydrazone Ligands, Masami
Sakamoto et al, Heterocycles, 2011, 83(1),
163-169, * T Z5) ,
http://www.heterocycles.jp/index.php
Amidation of alcohols with nitriles under
solvent-free conditions using molecular
iodine as a catalyst, Masami Sakamoto et al,
J. Oleo Science, 2010, 59, 607-613, A& A,
http://www.jstage.jst.go.jp/browse/jos/-char/j
a/

Synthesis of cinnamyl ethers from
a-vinylbenzyl alcohol wusing iodine as
catalyst, Masami Sakamoto et al, J. Oleo
Science, 2010, 59, 549-555, %% & A ,
http://www.jstage.jst.go.jp/browse/jos/-char/j
a/

N-Aryl Indole-Derived C-N Bond Axially
Chiral Phosphine Ligands: Synthesis and
Application in Palladium-Catalyzed
Asymmetric Allylic Alkylation, Masami
Sakamoto et al, Tetrahedron: Asymm., 2010,
21, 711-718, #® B OFH O,
http://www.sciencedirect.com/science/journa
1/09574166/21/6

Kinetic resolution of racemic amines using
provisional molecular chirality generated by
spontaneous crystallization, Masami
Sakamoto et al, Chem. Commun., 2011, 47,
42674269, % & A , DOL
10.1039/C1CCO00081K

Exclusive Photodimerization Reactions of
Chromone-2-carboxylic Esters Depending
on Reaction Media, Masami Sakamoto et al,
Org. Lett., 2010, 12, 4435-4437, #&H,
DOI: 10.1021/01101734k




21) Photodimerization of chromone, Masami
Sakamoto et al, Chem. Commun., 2009,
2379-2380, % & A, DOL
DOI:10.1039/B822829A

¥k Gr3 514)

1) FIAAEY—REFH LY T A
AF G, WARE B, BARLFSE 92
FREFER, 2012483 A 25 H, B

2) 7uEroN=8tfUsEFH L C2
X T IOVARFEANL T OBZ, WAE O,
HAMLZERE 92 FBIWIFER, 20124F 3 7 25
A, B

3) 2-7 v E L HIIVRUBEFHEEDS TN
RR2DEERALAINOS, AR B, BA
b5 92 B4, 2012423 H 25 A,
O

4) XINREERICEL DT /a7 I RO
fil R 7 OFIE & X T L A E ) — ORI,
WRAB Ofth, BARMTRE 92 FHES,
2012453 A 25 H, HIK

5) B-TuANT 7 UIVEEFHERD N R
Z T s B m A, SRR B, B
ARG 92 RIF =, 2012 4F 3 1 25
A, H

6) TXTNIR=aF T I RFEERLEXT
IRl & OHTERIC X 2l A A A &
I AE Y —0RIK, KABEM, HA
b5 92 FRIGEE, 2012423 H 25 A,
O

7N AVAYRY ) UFHEED T BB
po B X D580 E], ARE O, B
ARG 92 RIF =, 2012 4F 3 1 25
A, H

8) CIDT %f£9 2-7 mEL AR LIk
KoY T 2T LA BRI Z B0,
RAB Cfth, BARTRE 92 FEFES,
2012453 A 25 H, HK

9) T EEBEATIEICL DT B IR
oA X FoOEESE, RAE DM, H
ARG 92 RIF =, 2012 4F 3 1 25
A, B

10) Photodimerization of Chromone Derivativ
es and a New Methodology of Chiral In
duction Using Preferential Crystallization
with Photoracemization, Masami Sakamot
0, The 8th Korea-Japan Symposium on F
rontier Photoscience, 20114E10H30H, Se
oul, Korea

1) TR/ arT I RERT AL
DIETERAT K DB FF O & % F 1 R
TV —ORIE, SORE B, 55 20 BT
R VAR YT A 20114E10 H20 H, &
1in§]

12) 7 I{bERMEEIC L D8RS I N
L7 X Foseasn®l, AR D, 5

20 [ BERE LS AR A 2011 4E 10 A
20 H, &l

13) $HIKA X RO T DX T VkEERIC L D
FINAEY —DRIR L RERIE~DIG
FH, WARE BEAth, 55 20 FIAEAS S R
U7, 2011 4E 10 H 20 B, Fili

14) CIETA £ 5 7 m & v IR CBEFHEA
DT U F AR 72N ELKE, K
AB O, FH20EIHHERER S VR T A,
20114E10H20H, &l

15) Y67 & I(bEES I X D ARFREL L 1Y
Mg, WAE B, 2011 FALFFERE,
2011 4F9 A 8 H, Hify

16) XV 7 = ) VEREAT D EBDLEL
FIOBFE, WAE B, 2011 FHb55
WA, 2011 49 H 8 H, IR

17) 7 v &V FERD S T N[22 LB AT
MBS, WARE BM, 20114560 F5tia
£ 2011459 H 8 H, =R

18) XTI /NF / urT I RERT L
DR K 2 A F OFIH & % Z 1 A
Y —0RIR, WAREBOM, 5 61 I
AL E R AR YT A,
2011 45 H 22 A, T

19) Y67 & I(BELE HIEIC L D ARF DI,
WARE O, HA{LFSEMFES, 2011
3 H 27 H, #E)

20) FEWET X RO AR HE Z2F]H L
TEARF e ~D R, WARE M, AR
(LESEFIAES, 2011 453 H 27 A, #4
J

21) A7 VA I REROAL YA RY I U
HRD Z & IEBERIEIC L DR HFD
B LR, WARBEM, B AR LFESR
HWIMEZS 2011 4E 3 H 27 H, #hZ)1|

22) TX TR ) a7 2 RORFRE M %
R L& o7 DRF G, SORE B,
A A LA FEES, 2011 43 A 27 H,
A1

23) 7 v E® UHEARO S THB LS TN
RIS, WARE Efth, AAR
(LESFEIAES, 2011 453 H 27 A, #4
J

24) CIST #f£5 =F v F ARV T AT L
AR B ROL, HAB O, H
AL FWES, 20114E3A27H, #4
J

25) F /0T 2 ROXRTEERE AW
VT ARFRIL, WAB O, AR
VURT T A 20104E 11 A1 H, KBk

26) BIRT 2 RROA 2 RO T & LB
HIZ L2 ARAE DI L HEE, SORB B,
FRSAESL S VAR 7 A, 20104E 11 H 1 H,
KPR

27) 7' b —EEAHIC X D AR,
WARE O, AHEERT R T T L,
2010 - 11 A 1 H, KK




28) Photochemical asymmetric reaction in flui
d media using the molecular chirality con
trolled by spontaneous crystallization, Ma
sami_Sakamoto, Pacifichem, 20104124 1
7H, Honolulu, Hawaii

29) Photodimerization of Chromone Derivativ
es and a New Methodology of Chiral In
duction Using Preferential Crystallization
with Photoracemization, Masami Sakamot

o, Pacifichem, 201047124 17H, Honolulu,

Hawaii

30) Yt EALISITRB T A AR EF O BT L
HEE, ﬁ‘ﬁﬂ:?ﬁaﬁ%, WA E B, 2010 4
9 H 8 H, THEm

31) FINAEY =R EFM LIZF /v
7 X RFEEROF T AARF G, b
%ﬂa@é}, WAE O, 20104-9 A 8 H,
:F.

32) 71::&/%%{2!:2:@&7/1//7/0) >

[2+2] SGBRALAINEOR, Sk,

WAE LA, 2010 429 A 8 H, T

33) VT AT LARRWL Y v E UHERO
e EBALEOR, bR s, WAER,
2010429 H 8 H, THEh

34) FERT I RO LB K D)= B
~—bBUR, WARE B, SRR,
201049 A8 H, T

35) Chiral Induction Using  Preferential
Crystallization with Photodimerization and

Photoracemization, Masami __ Sakamoto,
XX IUPAC Symposium on
Photochemistry, 2010 4% 7 A 13 H, Ferrara,
Italy

(XME) G2
1) CIAT TRIC & BRI DS BE, AE
, EF ﬁﬁﬁ%auﬁ?%é FILTrt
X/E%i%ﬁff, B2, ATV AKT T/
1 Y — R pp. 300-318 (2011 4F).

2) Assymetric Reaction Using Molecular
Chirality  Controlled by  Spontaneous
Crystallization, In “Crystallization”, Masami
Sakamoto, Takashi Mino, ed. by Y. Mastai,
InTech, ISBN 978-953-51-0581-7, pp.
59-80 (2012 4F).

6. WFIERER
(ORI EE
WA BE (SAKAMOTO MASAMI)
TR « KEFE TR - Bz
rgeEFKE 00178576
QW HE
2L
Q)N IEE
2L



