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Enantiospecific Allylic Alkylation of Substituted Hydrazines with
Allylic Alcohols

Xu, Jing-Kun Gu, Yonghong™ Tian, Shi-Kai*
(Department of Chemistry, University of Science and Technology of China, Hefei 230026)

Abstract Unprecedented enantiospecific allylic alkylation of substituted hydrazines with allylic alcohols has been developed.
A range of substituted hydrazines underwent palladium/racemic 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (BINAP)/boric
acid-catalyzed allylic alkylation with highly enantioenriched allylic alcohols at room temperature and the reaction proceeded in
a highly regioselective fashion with greater than 95% retention of configuration to afford allylic hydrazines with high enanti-
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opurity. Moreover, only water was generated as an environmentally benign byproduct.
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Scheme 1 Allylic alkylation of substituted hydrazines with
allylic alcohols

PRI A R, BN BR T a-BARIE 5 - B IEAH [ 1) 0
RN, RATE R R JE T & 57 MBI S B ) 3o A
HplBL R TR T — S0 D TR i 5 BB A X e — PR I
PR3 OB, 7] DA BT P AR FR I S LR (L ar-
BURIEASE T p-BURI! . eah, 188 R IRER At
AR A 0 8 s 87 A1 B DA il — S e 2R 8 1) 10 A
RIS O T 30 B F R A R B 0 A O, BRAIE T
Mieorg 25 fIFRIEDS, 45 & 5%t R 7 257 B s S e
e B AR U ST RIF 78 0488, K& T [Pd(allyl)Cl]o/ 41 i
2,2"- (T ZE L) -1,1- B 25 (BINAP)/H BR HE AL 1 — )
PR R 5 B B X e — PRI T B e AL S B, A Ak
— ZR 4 i o B Al B 1 4 TR 2 JE(Scheme 1), R T iE TR
AITRITIE 5T &5

1 ER5HR

TATE K Méeorg 55 K I )R B 4% 14 [Pd(dba),/
dppf/P(OPh); AL, HA A, 55 CIERHFF
PN TN BT 12 (99% ee)5 HF2E FHER TR 2a (1947 A 28 e 2t
B, WA RIVHEAF= PG B 3a AR, T2,
FATHFH 2 mol% [Pd(allyl)Cl], VE AL T, S 7=
AN TRERLAR. TN BB RN LA e
A7, T BB T A 110 25 40 Y 3 5 S B 38R (3R 1, Enmtries 1~
5). FHAMNETE BINAP {E MRS, &8 3 h 532167
R 3a ()72 AN 19%, XU E-fA RIS BIMR B, %t
W4l BE NG AT [AG( 1, Entry 5). IRATE 7 —Le4uy5,
{H 7= AT (3 1, Entries 6~9). i % DLAT (ORI 5E T
YRR IRATIIN 1 equiv. IR KTEALIG A ALEE 1a ¥R
R, RIFZERTE 80%, 1M H AR RIS 3 58 4R (F
1, Entry 10). PN =&AL —&bEE. FKFREE
X ORI IR 5, AN R AE IS BE 7= R ARMK(R 1, Entries
11~14). XFHESCIGER BT, TR AR S AN MEAL B, T H.
B AT P i 2 3 007 2R RS IR 40 P55 ) FEAER (3R 1, Entries 15,
16). FATH 2R T — Lo e WA WLER, KIF=%
BIE R, HEEANRAERRBI(E 1, Entries 17~23). il
FEFER 40 C, F=ZAEmE] 94%, {HXF w2l fE rS A PR
(F 1, Entry 24). # N AIEKE 6 h, =R g
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83%, T HAZARKI A3 3 56 2R B (3R 1, Entry 25). 24
H2E T PEI(R)-BINAP AL 41 JiE BINAP B, 7= 2K
2 46%, SRR RIOREE, XA ERE 2 97%(3R 1,
Entry 26). 55— /571, HI(S)-BINAP {ENRCIRRT, F=2h
82%, SAAMIAITSH|TE AR (SR 1, Entry 27). IXLe55 5
T, RLISLARL F IR U, (8 = N 2% 57 31 F
PEBC AR SRR B IR 5535 5. 25525 RE S AR AN S
P, BT e R A AU B AH E BINAP /E ARG 4.

1E 2 mol% [Pd(allyl)Cl],. 4 mol%%hiijie BINAP F1
1 equiv.BIBRIITER T, — &R & B E LR HEX R
W5 P9 U 5 R R 2a HEAT XMLt — A D A e 3
S R, AR S e T B4 B (0 TR R, LA AR v 1 Xk
RN, BUBER) E-RRIAS R R AR, SRR B R R
HK[ee(3)/ee(1)X 100%]/+F 98~100%(F% 2, Entries 1~
12). REZHIR N H RIFHF=Z, (B o-b FEH p- dik
PRI ZLRE 1h DA R B oK 2SRRI p-BUAREE ) A
B 1k 25 RMNZG PP B ARGE 2, Entries 8,
1), & B-BUREMIME I BLRE, BIUN(R,E)-3-F 5E-4- 2k 0k
S3-TI- 2-F, S50 RMNNAER 518, R R ME aly
R BCR T IR - B RIEAN p-EAR FE 28 7,
C—N HIA R o R AT 5 SO0 B R 50 DA R /N s
[ ALBR VGG, Y o-BURIE Y p-HURIEAE AR, B
25 AN P )(% 2, Entry 13). N-BUA RS F RS ()
(A7 BEAS A I BT 1 BRI, 7ER SR N A Re ST
RIWERON, 5 &5 = 2e, BUA m BEI X S £ 1, 1
o i BAATG 2~4%(3E 2, Entries 14, 15). Hg fFFEH
FRER . TRIE . BT R S5 SR AT mT DA - s TR R e
AT Wl — PRI T B e A OB, AT v A X 3
B, AR Z RO B A I BUF(GR 2, Entries
16~20).

TERTR N ZAE T, FATIE 23T 5 4P b B BUAR
JHE, (B3 )5 AL 3R BT 15 2 = 3 A R A B k. J TR
RIS 1a 5RMPQIII R NIR SR T S, HiGA
e RAL =) 3¢ Afae!'™, KPR 4, RN
92% (Scheme 2). 734k, Ji A AUEE 1a SRS IE 25 SOBTi

(1) [Pd(allyl)Cl], (2 mol%)
rac-BINAP (4 mol%)

B(OH); (1.0 equiv.)
OH H dioxane, r.t., 6 h

s N
/\/\ + H N/ ~ S
Ph Me M2 PR o ik rt,05h  Ph Me
1a (99% ee) 2i 4, 92%

_NHPh
\\ - H /{0}
PR " Me

3t

B2 SEPRQ)I RN
Scheme 2 Reaction with phenylhydrazine (2i)
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Table 1 Optimization of reaction conditions

0 _NHBoc
or ligand (4 mai%) HY
Ph/\/\Me + BocNHNH, acid (1.0 equiv.) Ph/\/\ Me
1a (99% ee) 2a solvent, r.t. 3a

Entry [Pd] Ligand Acid Solvent Yield”/% ee/%
1 [Pd(allyD)Cl], rac-BINOL None Dioxane Trace —
2 [Pd(allyD)Cl], TMEDA None Dioxane 0 —
3 [Pd(allyD)Cl], PPh; ¢ None Dioxane 0 —
4 [Pd(allyD)Cl], dppb None Dioxane 0 —
5 [Pd(allyD)Cl], rac-BINAP None Dioxane 19 98
6 Pd(OAc),* rac-BINAP None Dioxane 0 —
7 PdCl, ¢ rac-BINAP None Dioxane 0 —
8 Pd(PPh;),° rac-BINAP None Dioxane 8 98
9 Pd,(dba); rac-BINAP None Dioxane 7 99
10 [Pd(allyD)Cl], rac-BINAP B(OH); Dioxane 80 99
11 [Pd(allyD)Cl], rac-BINAP FeCl; Dioxane 0 —
12 [Pd(allyD)Cl], rac-BINAP ZnCl, Dioxane 0 —
13 [Pd(allyD)Cl], rac-BINAP PhCO,H Dioxane 20 97
14 [Pd(allyD)Cl], rac-BINAP TsOH Dioxane 11 96
15 None None B(OH); Dioxane 0 —
16 [Pd(allyD)Cl], rac-BINAP B(OH),’ Dioxane 69 98
17 [Pd(allyD)Cl], rac-BINAP B(OH); THF 58 98
18 [Pd(allyD)Cl], rac-BINAP B(OH); Et,O 54 98
19 [Pd(allyD)Cl], rac-BINAP B(OH); Toluene 28 97
20 [Pd(allyD)Cl], rac-BINAP B(OH); CH,Cl, 47 97
21 [Pd(allyD)Cl], rac-BINAP B(OH); DMSO Trace —
22 [Pd(allyD)Cl], rac-BINAP B(OH); DMF Trace —
23 [Pd(allyD)Cl], rac-BINAP B(OH); EtOH 0 —
248 [Pd(allyD)Cl], rac-BINAP B(OH); Dioxane 94 98
25" [Pd(allyD)Cl], rac-BINAP B(OH); Dioxane 83 99
26 [Pd(allyD)Cl], (R)-BINAP B(OH); Dioxane 46 97
27 [Pd(allyD)CI], (S)-BINAP B(OH); Dioxane 82 99

“Reaction conditions: Alcohol 1a (0.20 mmol), carbazate 2a (0.24 mmol), [Pd] (2 mol%), ligand (4 mol%), acid (0.20 mmol), solvent (1.0 mL), r.t., 3 h. ® Isolated
yield. © Determined by HPLC analysis on a chiral stationary phase. ¢ 8 mol%. © 4 mol%./ 0.10 mmol.  The reaction was run at 40 ‘C. " The reaction was run for 6 h.
BINAP =2,2'-bis(diphenylphosphino)-1,1'-binaphthyl, BINOL = 1,1'-binaphthol, dba= dibenzylideneacetone, dppb = 1,4-bis(diphenylphosphino)butane, DMF =
N,N-dimethylformamide, DMSO =dimethyl sulfoxide, TMEDA = N,N,N',N'-tetramethylethylenediamine, THF =tetrahydrofuran, Ts = p-toluenesulfonyl.

o R ST u 105 5 U AL, it e
WA EE 67, HRBIRER S, Uy 16% o LT

(Scheme 3). B 10 mol% PA(OAc), Al 20 mol% ki i of  H_ condition 0=5

BINAP MR, FNRIATRG, Foietinl 7o Mo Y T e

61%, fENS BRAEEFEAIK 9%. Conation A 167
PR _F 3R 556 F 5 LR SRR IEP O, AT B 90% ee ’

1 5 AL R SR g R T e s T 2 5 AR e L 1) ST NHTs e

AL 2B 4). [Pd(ally)Cl, B ECHCUE 2 ANBRAC i34 J5 HY 0] N~

FEMALPAL,). HTIREE 1 MO RIS, 2 Ph“\m”Me - Ph“\fMe

B AN A T SO WA R I, AR R w2 R () Condition A: [Pd(allyl)Cl], (2 mol%), rac-BINAP (4 mol%),

MX?' AU %ﬁﬁi‘%mqﬂmﬁg 8, LRI PR 3 gggi)tiao(r: ;q;g(gslc()):a(:g’r:{gl"i/f),h'rac-slNAP (20 mol%),

%DEUF’:#@ﬂ(, IE]H—J';F%BZQ;%\%E$MEHE§, HENT — ML dioxane, air, r.t., 24 h

TEIRIE]. 70 SN I I 1 TR O A TR S T

IR, DRI B 2445 B R B ORBE () P2 . OB ) DX 3ade 43 BR 3 | Eﬁﬁ.ﬁiﬁﬂﬁ 2j H R o

B T4 PR 110 o BUP LA - B P £ P 17 1 Scheme 3 Reaction with sulfonyl hydrazide 2j
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Table 2  Allylic alkylation of substituted hydrazines with enantioenriched allylic alcohols “

[Pd(allyl)Cl], (2 mol%) , H
OH R3 rac-BINAP (4 mol%) RSN N~R4
RN"g2 \ﬁ/ "R TB(OH), (1.0 equiv.) RN g2
1 2 dioxane, r.t. 3
C /0,
Entry 1 R R? 2 R R* 3 Yield"/% lee %3
1 la Ph Me 22 H Boc 3a 83 99 99
2 1b  4-MeOCg¢H, Me 22 H Boc 3b 74 93 91
3 1c 4-CIC¢H, Me 22 H Boc 3¢ 90 93 93
4 1d 2-MeOCg¢H,4 Me 22 H Boc 3d 65 94 92
5 le  2-Naphthyl Me 2a H Boc 3e 75 92 92
6 1f 2-Furyl Me 22 H Boc 3f 84 95 95
7 1g  2-Thienyl Me 22 H Boc 3g 75 90 89
8 1h  Cyclohexyl Me 22 H Boc 3h 25 96 96
9 1i Ph Et 22 H Boc 3i 73 97 97
10 1j Ph (CH,),CH; 22 H Boc 3j 70 97 97
11 1k Ph CHMe, 22 H Boc 3k 31 95 95
12 11 Me Ph 22 H Boc ent-3a“ 80 95 95
13 Im Ph Ph 22 H Boc 31 45 93 0
14¢ la Ph Me 2b Allyl Boc 3m 50 99 95
15¢ la  Ph Me 2¢ Bn Boc 3n 67 99 97
16 la  Ph Me 2d H CO,Et 30 93 99 99
17 la  Ph Me 2¢ H CO,Bn 3p 82 99 99
18 la  Ph Me 2f H COMe 3q 62 99 99
19 la  Ph Me 2¢ H COPh 3r 76 99 99
20 la Ph Me 2h H PO(OE), 3s 50 99 97

“Reaction conditions: Alcohol 1 (0.20 mmol), substituted hydrazine 2 (0.24 mmol), [Pd(allyl)Cl], (2 mol%), rac-BINAP (4 mol%), B(OH); (0.20 mmol), dioxane
(1.0 mL), r.t., 6 h. * Isolated yield.  Determined by HPLC analysis on a chiral stationary phase. ¢ Enantiomer of 3a. ¢ The reaction was run at 80 ‘C for 3 h.

[Pd(allyl Cll, _H
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R1/\/\R2
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SN

R1/\/:\R2

3

HR 4
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N< 4 M2 R3\
R N
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Scheme 4 Proposed reaction mechanism
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e R PEAERS 3 BOGUBE LT LA KB/ 223 1) 57 BEL R A P A
MG ATEE 1) o-BURIE S p-BUCEEA DI, EOACE 2
BEXCPAIA 8 1) a- LA p-Ar FINL R B 51, A28 25
EHXAE, FEFEREERR.

2 Zhig

PAVRFE T & ) 3 Bl 5 EARTE i) %o e —
TR B R M. £E 2 mol% [Pd(allyl)Cl],+ 4 mol%#h
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BIHE

R

Bruker AC-400 FT A% 14 4R (53731 79 400 MHz #1100
MHz)ll i€, UADY SRR AR, 23 FF 0 1 (HRMS)
FH I £ HELIE 25 HL B (EST) YR 1 Thermo Orbitrap XL 24 Jiii 1%
A . X6 R AR 5 (ee) (B R 1 H YA €435 (HPL.C) il 22 -
HAE 1200 41 = R A (4, Al e KBRS FPEAE(IC,
AS 30 AD, 250X 4.6 mm), FIE Cbi/ = AEEAE N sh
A, EAMEEUVRIEE K @A) N 254 nm 87 220 nm. JiE
Y6 Perkin-Elmer 343 B4R J61HEANLT 589 nm il
E. W R RAUE B A E, RERIE.

FHIEGEHN AN 1a~1m #2214, H Sharpless A~
X FRIR SR A SN B 7 27 43 Fe A e A v s £ 0SL EAR
JIF 2b A1 2¢ TR SCER191 7 VE T 45. How 24 el
K fE B .

3.2 ZLWAHE

F MR IR 1(0.20 mmol) B 2 (0.24 mmol).
[Pd(allyl)Cl], (1.5 mg, 2 mol%)~ 7} it BINAP (5.0 mg, 4
mol%). MR (12.4 mg, 0.20 mmol)F1 % /S¥A(1.0 mL)
PRAEPERSFAE T FEEEE 6 h. RMBEGYE
AR EMNT A [ (AR b)) - VA HEH) =1 0~
12 1], 930 F M0 2 3.

5kt #80r F e e B AR F R, e T ) 3a.
ent-3a. 3e. 3h. 3i. 3m~3s fil 5 [{4axf LA RY, 2K
T 43 L P R Ao ST AR T

(R,E)-2-(4- H A8 2 DR JE -3 7T I -2- 28 JIFR 22 R AL T
fig3b): 73 43.3 mg HERMAK, /2% 74%, 91% ee. m.p.
82~84 C; [a]® +112 (¢ 1.0, CHCL); '"H NMR (400
MHz, CDCl3) d: 7.30 (d, J=8.7 Hz, 2H), 6.85 (d, J=8.7
Hz, 2H), 6.45 (d, J=15.8 Hz, 1H), 6.09 (br s, 1H), 5.91
(dd, J=15.8, 8.1 Hz, 1H), 3.80 (s, 3H), 3.75~3.65 (m,
1H), 1.44 (s, 9H), 1.20 (d, J=6.4 Hz, 3H); *C NMR (100
MHz, CDCl3) d: 159.3, 156.9, 131.5, 129.8, 129.4, 127.7,
114.1, 80.6, 58.3, 55.4, 28.5, 19.4; HRMS (ESI) calcd for
C16Hps05N, (M+H)" 293.1860, found 293.1859; ee 1E Il
5E 2k Chiralpak AD A%, V(IEC¥E) @ V(FHAEE)=90 :
10, #ii#E=1.0 mL/min, UV £l 1=254 nm, =144
min({X£), 17.2 min(F ).

(RE)-2-(4- FUA B -3- 7T M -2- 25 ) Ik 2 W R LT g
(3c): 1453.4mg AEHK, 77 90%, 93% ee. m.p. 91~
93 C; [a]ly +142 (¢ 1.0, CHCly); '"H NMR (400 MHz,
CDCly) 0: 7.31~7.23 (m, 4H), 6.45 (d, J=15.9 Hz, 1H),
6.15 (s, br, 1H), 6.04 (dd, J=15.9, 8.0 Hz, 1H), 3.77~3.65
(m, 1H), 1.44 (s, 9H), 1.20 (d, J=6.5 Hz, 3H); *C NMR
(100 MHz, CDCl3) d: 156.9, 135.6, 133.2, 132.5, 130.5,
128.8, 127.6, 80.7, 58.2, 28.5, 19.2; HRMS (ESI) calcd for
C1sH»0,N,C1 (M+H)" 297.1364, found 297.1362; ee {4

622 http://sioc-journal.cn/
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M5 2&1F: Chiralpak AD #, V(IECKE) © VR INEE)=
95 5, #itif=1.0 mL/min, UV & 1=254 nm, tz=11.7
min (%), 13.5 min (EE).

(RE)-2-(2- F AR FE A FE-3- T 0 -2-F6 ) B L R AL T
fE(3d): 13 38.0 mg LR, 772 65%, 92% ee.
[a]® +96 (¢ 1.0, CHCly); 'H NMR (400 MHz, CDCls) ¢:
7.44 (dd, J=7.6, 1.4 Hz, 1H), 7.24~7.18 (m, 1H), 6.93~
6.81 (m, 3H), 6.11 (br s, 1H), 6.06 (dd, J=16.0, 8.1 Hz,
1H), 3.84 (s, 3H), 3.79~3.69 (m, 1H), 1.45 (s, 9H), 1.21
(d, J=6.4 Hz, 3H); *C NMR (100 MHz, CDCl5) §: 156.8,
132.1, 128.7, 126.9, 126.6, 126.0, 120.7, 111.0, 80.5, 58.5,
55.5,28.3, 19.4; HRMS (ESI) calcd for C¢H,505N, (M+
H)" 293.1860, found 293.1856; ee il 5E 2% 14 Chiralpak
AD #, V(IECKE) : V(5FHNEE)=90 : 10, #iE=1.0
mL/min, UV ] 1=254 nm, =112 min(KE), 14.2
min(F%2).

(RE)-2-[4-(2-WR W £2)-3- T Jis-2- 1 k5 R BR BT s
(3f): 159 42.4 mg AR, 772 84%, 95% ee. m.p. 80~
82 C; [a]y +145 (¢ 1.0, CHCl;); '"H NMR (400 MHz,
CDCly) 0: 7.34~7.32 (m, 1H), 6.37~6.31 (m, 2H), 6.23~
6.20 (m, 2H), 6.00 (dd, J=15.9, 8.1 Hz, 1H), 3.74~3.65
(m, 1H), 3.43 (s, br, 1H), 1.44 (s, 9H), 1.19 (d, J=6.5 Hz,
3H); *C NMR (100 MHz, CDCl;) 6: 156.9, 152.6, 142.0,
130.4, 120.2, 111.2, 107.8, 80.6, 57.9, 28.4, 19.3; HRMS
(ESI) caled for C;3H, 05N, (M+H)" 253.1547, found
253.1544; ee fH %€ 46 1F: Chiralpak AD #E, V(IE C.k) :
VR PEE)=90 : 10, ¥ii%=1.0 mL/min, UV £l 1=254
nm, ty=06.7 min (X %), 7.7 min (F ).

(RE)-2-[4-(2-MEWy £2)-3- T Jis-2- 1 k5 R BR BT s
(3g): 13 40.3 mg KB AMPIRY), =2 75%, 89% ee. m.p.
97~98 C; [a]y +121 (¢ 1.0, CHCL); 'H NMR (400
MHz, CDCl;) 6: 7.14 (dd, J=4.7, 0.8 Hz, 1H), 6.97~6.91
(m, 2H), 6.64 (d, J=15.7 Hz, 1H), 6.10 (br s, 1H), 5.89
(dd, J=15.7, 8.0 Hz, 1H), 3.74~3.63 (m, 1H), 1.45 (s,
9H), 1.20 (d, J=6.5 Hz, 3H); >C NMR (100 MHz, CDCl;)
5: 156.9, 142.2, 131.3, 127.4, 125.7, 125.0, 124.3, 80.7,
58.1,28.5, 19.4; HRMS (ESI) calcd for C,3H,,0,N,S (M+
H)" 269.1318, found 269.1318; ee &l 5E 2% Chiralpak
AD ¥, MIEC ) @ VORIEEE)=90 : 10, Jit#E=1.0
mL/min, UV & 1=254 nm, =8.7 min(JX%E), 10.4
min(3=28).

(RE)-2-(1-ZR k- 1-~— B M -3- ) JF 22 PR R AL T I
(3j): 18 50.5 mg HEMEE, 722 70%, 97% ee. m.p. 59~
60 ‘C; [a]¥ +178 (¢ 1.0, CHCly); '"H NMR (400 MHz,
CDCLy) d: 7.40~7.35 (m, 2H), 7.30 (t, J=7.5 Hz, 2H),

Chin. J. Org. Chem. 2015, 35, 618~624
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7.25~7.20 (m, 1H), 6.49 (d, J=15.9 Hz, 1H), 6.15 (br s,
1H), 5.99 (dd, J=15.9, 8.6 Hz, 1H), 3.60~3.49 (m, 1H),
3.41 (br s, 1H), 1.64~1.52 (m, 1H), 1.43 (s, 9H), 1.37~
1.17 (m, 13H), 0.87 (t, J=6.8 Hz, 3H); °C NMR (100
MHz, CDCLy) 8: 156.8, 137.1, 133.0, 130.8, 128.7, 127.6,
126.5, 80.5, 63.6, 33.45, 32.1, 29.9, 29.6, 29.4, 28.5, 26.0,
22.8, 14.2; HRMS (ESI) caled for CyH3,0,N, (M+H)"
361.2850, found 361.2847; ee {Eilll % 2k {4: Chiralpak AD
FE, VAECHT) @ V(R AREE)=95 1 5, #iti#=1.0 mL/min,
UV K3l 1=254 nm, ,=7.5 min(YX %), 6.8 min( 3= E).

(R,E)-2-(1-F% Fk-4- B BE - 1- 005 -3- 28 ) Bk R AL T
liE(3k): 14 18.0 mg R EIHARY), =% 31%, 95% ee.
[a]y +94 (c 1.0, CHCl;); '"H NMR (400 MHz, CDCl5) o:
7.39 (d, J=7.3 Hz, 2H), 7.34~7.29 (m, 2H), 7.26~7.20
(m, 1H), 6.49 (d, J=15.9 Hz, 1H), 6.03 (dd, J=15.9, 8.8
Hz, 2H), 3.44~3.32 (m, 1H), 1.90~1.76 (m, 1H), 1.43 (s,
9H), 1.00 (d, J=6.8 Hz, 3H), 0.94 (d, J/=6.8 Hz, 3H); °C
NMR (100 MHz, CDCly) &: 156.8, 137.1, 133.9, 128.7,
128.4, 127.6, 126.5, 80.5, 69.1, 30.8, 28.5, 19.7, 18.2;
HRMS (ESI) caled for CisH»,0,N, (M+H)" 291.2067,
found 291.2065; ee I € 5 {1 Chiralpak AD #¥, V(IEC
Fe) - VCRAEE)=90 : 10, #E=1.0 mL/min, UV £l
=254 nm, tr=5.4 min({XE), 5.8 min(FE).

4 Bh#4 %L (Supporting Information)  F% 4 3t % & 1% LA
S e R AH € 3 L3 e A R} R DL S Bl A AR T Y s
(http://sioc-journal.cn/) . N K.
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