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Spontaneous formation, amplification and multiplication of enantioenriched
aminonitriles by using circularly polarized light and quartz as origins of
chirality

Kawasaki, Tsuneomi
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0.05% ee >09.
5% ee >99.5% ee

Significant amplification of ee from ca. 0.05% ee to >99.5% ee and highly
enantioselective reactive crystallization was found in the Strecker-type reaction forming
aminonitriles in solid-state. Based on this observation, asymmetric Strecker-type synthesis was
realized, in which L- and D-amino acids enantioselectively induced the formation and amplification
of their own chiral intermediates L- and D-aminonitriles, respectively. Thus, highly enantioenriched

amino acids with the same structure and the same absolute configuration as that of the original
compounds could be replicatively produced. Furthermore, an enantiotopic crystal surface of an
achiral imine acted as an origin of chirality for the enantioselective formation of aminonitriles by
the addition of HCN, therefore, a large amount of near enantiopure amino acids, with the L- and
D-handedness corresponding to the molecular orientation of the imine, could be synthesized.



B & C—19, F—19—1, Z—19, CK—19 (G@)
1. BFZEBRAE S A DTS5

HERERERT H AN TH DT X BRIE, REOLRX I NVEREELEHTHY, HHD
LEMMPIELBELCLEZFMAL NS, ZOBER (KREXTZ7 VT 4—) 1%, MO E B
BT 2 EEARWIGRETH D Z 0D, DT AFORALREE, %< OMEEORKEED
T&E7,

INET, T /BOPFHICAONATEXT U T 4 —I1F, FAFEEZEY RFH Ol
JRIC K o TSN L B Z BN TE T, 1995 FEICEBROAHE G & LTHID THESh,
AREORPFIFE~E B SN TS, £, BREOHRIAF AR E OBENS, S AR
OIEFIE S ENARF ORI E UTER Lz Tiett a5 Sz, fEsbic X2 A 5 84
LTI, FT7NVEART =0 252 AT R ZELIE, 7 LBk, B
AL, B EORENRH S,

ARFPEEER SN, 73 B c X ARF T L F—ASICBW TR En, s ARk
LRETEMNE 7 v 2 & UCREMFEARE ST\ b, I, SEEEmoBEIRREIZE T
HAFHEENRE S, TOLAREEZ L O T VERILAE~E RSNz, 2. FRELEAR
FIRE LT 2 BRORF N REIEN SN TS, S 52, WEAF T LVERE LTS
SO DMER S, BEEEBRSHE S, KR EOX T IVEREES (i), TX T
LBV DX T Nk % FE &3 2 RIS HE Sz, BBATICEEND T I VB
B EFIROMR Y <2, FNRRE R ENRARFORFE L THLN TS, S5, TF7 )b
fEEmOT S T4 M E Y J BT D ARFRCKS, EICG, T AF ARG ST
W5,

TI/BEXT VT 4—DRFEEZFHREK-TI )= I VEERTDA ML v I —iE
WX > TRESIT AL, FxDHMARY CNETICHEESN TR, LER->T, a-
T BARNPECEFTETAZA MLy A—Fav RTIZ., T VT 4 —DIFELRVEREE
TTOT I B ATER,. I OIZITRE SN2 RAFORRDBFHET 2 67 vt RDEE
. MRS COEN) TIAIN e R T H B,

2. RO W

BIEMRBRET TOT I VAR (A MLy I—8R) X7V T4 —0RRF & 20T
HZEEBWE LT, Tbb, TIVBERBEINDIALATORE L ZREME -7 /=Y
NEERT DAy =N K> TEEST, o-7 2/ BREESEH OB R R E2 R
FBUSTDHA Ry =T v RIMZ, FTVT 4 —DFELZVRE FTOT 2/ BOB %
M R A AR AR E Lz, EHITIE. 7F I AHRAD 2 Roth R HR . K
7R CIRB NI AFORRENFHET Do o F ARG T o ADERZ B LT,

3. WDk
() avZaXL—r2EKT57 3 =) LOBREKR (REBABTER) 2L, BE
R DB ARBRIR OB 2 35 Z 7o 7o, RIS 7 ALKEOBIBE/ N, & H121F a kFE

Ol a kAb/ T e R ALO Pl B A L RO K AT ' I(BIZOWTRE L
7o EBIZ, ZF U FIBRORSRIT 2B 2 o7~ T7hbb, miggkafiRorI /) =
R U IVOBREIRIZ S T AbKE, TAT e R, TIUVRIBEREAL. A MLy —KGZ2#T
SHOO, BHEBKRZEHEIELLOTHDH, WRTISHESCH = 2 VL ZEATS 2
LI Lo CEEBBRERREELSOT I ) = N ARHHT S Pk A E2MEE LT,

(2) LA LIED BT S VBBIF(E T C. 7 UAbAKE, TALTFTE R, 7IVDA MLy l1—
KIGEBIRW, BoizT7 /= NI VOREREZ T 2 BIFE FCTEOE FRHROARF Y
MEY A 7 AT LTz, AT DT 2 = N LD TARFE T I D5y T AFF OSLARFE RN
ERGE L, S6IC, BEBRERIRO T I ) BE AW ERE I L, A HEEE DD
RE VRS D B & fRE L 7=,

3) ALy I—BROT FTNAHEIKRA IV OBEERETARL, REOZF L F A E Y
AT Lz, MG EZHEL T, — o= F o F 4 My 7T T AbKEFINN G
EEL, BT/ = NI VORFEREZRL 22 o7-, PEREREBREIERE ST
J= MU NVEBRK L., FOMREE L = F 4 by 7 ORI & OSLAAFE M 2 M
L7,

(4) 2=AFNR X RUAT I UERFERL, BaxDT VT e RpbRRT 527/ =1
Uov ([EfER) 238 L7, TS oNE, IR T A7 LA~ —BREETH Y | WRPIC=E R Y
bt 28 A L CRBEA DX Z U 7 4 —om ba B L7z,

(5) THRINRIEDA MLy W—ISEBZRW, AT 27I /7 =b) LTI a s
7 A L— NMEEIEIZ 232 nm O L2457 O FIRIEHRE T 252466 Lz, £ O®%AROARFRAE - gL
Zi U, RS G RBRIR 2 F 727 2 V= MUV EARKR LT, FREEDOXFT VT 40— (&
) T = U AOMEE & OSLAFRBIMEZ KEE LT,



6) T ALKFENNT IATATE R AR_RUVAE RULT I UVD=Z/5A My I—Na%,
EHDOKBTFETFTZENENB IR0, AT 257 2 = F U VORKHENE « HhE 4 i L7,
FHICA LT AKEEDELS EART DT 2 7 = b U LOMERECE & OSEARFEBEIN: 2 8EE L7,

Fe i R

U)/T/mmiﬁm&ﬁ@Tkﬁ%ﬂmbt%%7mtx%%5ﬁ ZL. MBEBHERY
WK MRES A 7 AT Ko TR TREZNRICARFEEZ KB TE 52 2o Lz, T72b
H. K0.05%ee ICHHBL L7272 /=R U A TH-TH, WKTIZT & (LB EA L, B8
HREVREY A 7 WA 2 212 X 5 T099.5 ee LU RIZE CRIKOSEMGKEBRIR AL m F+5 2 &
NTEZ, IHITE, AFEEHNS Z J:&@H%Lt*fz ayvruAl— e b ARERA
o THERRETH - 7=, 71 JIRICBIT DHEHNR T o F A ~—BREERORY 2 L
AIREZEIE Y o A BB LTn, £io, ARSIIKEBEBEET5 A MLy h—BHRATRETH
0. REIHE - BEREFESTT I BERT 7 VFRAT 2 7 = b U L EFFHIRESRICES T
BRI DI ENTED, Thbb, KFTO b

1 OO(

72 EBBO - " —
Sbic, FHHEIGERIFEOT I JBEKE S e M

CAFTLAMT, 73/ = FILORHE 8 2 -y

JET MR AR LIz, TRbb, T T e o 4 s

R/ =hFIEREEEELTHWDS SV g 2 niial oo of b-Aminonit

FABNOSISEN 2 FHE L, T g £ © i

BIREEIER (099.5% ee) ZRHOOT I/ § g el

= NUNVEHREST S Z LN TE, BT 50 100, '

HLCEREOT I BEKRTEAZ AT Number of thermal cycles (times)

HZEINTEI,

©2) a"T RINTY B REFRELTHWD, 2 F A8 RN T I 7 = Y VARKRK
JSEATS T, TORER, L-a~—XT7 NUNLVT U UHFIEFTNNT MATATE R, XA R
NT I, VTN AREERESED L L-a-T I /= MIARHHL, D-7 I JBFET T
. D72 = M UAREWEBISERIRTEOND Z a2, T2 = kU VERO R
CHAHAEDLELZEICIVBALNI L, bl a-T 3/ = MU VEIKGET D & 5%
BRI ZER D 2 LR AFRE RS- [ il Eo 7 X VBRSO ND 2 b a-
T BOARFHCEMEER L, 612, [RFEIC

Strecker-type synthesis
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Asymmetric Strecker reaction
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