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The Synthesis of Novel Chiral Selenonium Ylides From Camphor and the
Research of Their Applications in Asymmetric Synthesis of Cyclopropanes
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Abstract ; Natural camphor was used as chiral source and the exo configuration selenium e-
ther was synthesized as the main product through the reaction of camphor with methyl sele-
nium bromide in the presence of the alkali. After the reduction and the following reaction
with unsaturated allybromides,novel chiral organic selenium salt was synthesized success-
fully. Chiral selenonium ylides can be formed in situ from this selenium salt. When applied
to the asymmetric synthesis of cyclopropanations, good stereoselective and enantioselectivity
were gained.
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1.1 &EW1aMER

TE 100 mL B A 24 mmol — Kk il
110 mL THF 33 % - 10°C )5, i Hd 1818 hn
A 1.92 g(24 mmol ) HLFTIRL, 37 B SI) BAF (4 19 ot
FEAR A VO S K IR VA, PR AF — 10°C & . N, A
T, 18 = HBE A 160 mL THF £17. 36 mL —
P (48 mmol) YA HIZE - 78°C Tl INIE T 48 (1)
ECBEAET (24 mL,2. 0M,48 mmol) . JIll5E J5 4k &L
FE 5 min, BB M A 7.3 g (48 mmol ) i T
15 mL THF /9 D - &, 4§ - 78°C T Hi+k1 h.
TN A b A 5 5 A8 V5 VA R, N 5 S 4k 22 N
1 h, {BA 400 mL R (0. 5N) , JH L HEFE I
(200 mL x3), &IFAHZE, A PR K

VB R S AN AR AN S AR . JOK BRI EE T 1%,
ZEBRVE T, RERCAE IR AT 2 1a( Sk Ak =1
:20) , FR 5% , TR Y. (o], = +52.9°
(¢=1.0,EtOH). 'H NMR 8 (ppm) :2.98(s,1H),
2.35(s,3H),2.19(d,J =4.1,1H,),2.06 - 1. 07
(m,4H),0.98 (s,3H),0.94 (s,3H),0.92 (s,
3H). MS(EI) m/z(% ) :246(72.16) [M* ],203
(11.27),200(2.45) ,135(85.50) ,123(100.00) ,
83 (84.50),55(75.51). IR(KBr) v (em™"):
2959,2 873,1 742, 1 449,1 391,1 373,1 045,
1 031.
1.2 &wEWm2HEM

Pk EH 1a(28 mmol ) % T 120 mL & H
B, N PRI R 1208 N 24 mL 25% B9 5% T 240
(42 mmol) , i 58 S5 AR S FE 1 h. B R FN 54
{685 % W (360 mL) , I 30 ~ 60°C A7 i ik A B
(200 mL x3), G IFAPLZ, AHLZ LG HER R
(2M,200 mL x 3) Fl4f Fk 2 280 (200 mL x 3)
VR, TCK B IR B T, 28 RV R Ak AT 2 A
(LR Ak =1:10) 183 2, 72 F 71% , )G
R, (o], = -17.2° (¢ =1.0,EOH).
'"H NMR 8(ppm) :3.58(d,J= 7.5,1H),3.16(d,
J=7.5,1H),2.67(br,1H),2.01(s,3H),1.99
(d,J=3.3,1H),1.79 - 1.76 (m,1H) , 1,54 -
1.45(m,1H),1.16 -1.06(m,2H) ,1.03(s,3H),
0.98(s,3H),0.80(s,3H).MS (EI) :m/z(% ) =
248(68.36) [M + ],233(6.60) ,177(1.68) ,135
(54.94),109 (89.81) ,95(96. 84) ,43(100.00).
IR(KBr) v(em™):3 425,2 951,1474,1 456,
1390,1 370,1 289,1 092.
1.3 FHEREE 4 BE K

4 FHEGEE 2 (9.7 mmol) MI(E) -3 — | -
1 - WA -1 - NFi (1.88 g,9.7 mmol) 1
HAES mL AR KR NP . A K E A
EYTHE, e IEVE 20 mL JC/K ZBELE . TS
A — G B e— e 7K £ Tk B 465 &, 45 3] 3 A
a4, HEEER, mp 173 —-175C. [«] ) +157.6°
(¢, 1.00, ethanol ). ' H NMR (CDCl;) § (ppm)
6.56(d,J=18.3 Hz,1H) ,6.31 (br,1H),6.08 —
5.97(m,1 H),4.81(dd,1 H,J =6.6 Hz, J =
4.2 Hz) ,4.69 —4.62(m,1H) ,4.07 —4.03 (m,
2H),2.62(s,3H),1.91 -1.87(m,2 H),1.58 —
1.50(m,1H),1.20(s,3H),1.14 —1.05(m,2H) ,
1.01(s,3H),0.8 (s,3H),0.12 (s, 9H).



72 PR A4 (A R

2011 46 H

“C NMR (CDCL) & (ppm) 148.1,131.4,65.7,
50.7,48.3,47.9,44.9,32.3,29.2,21.7,21.6,
14.5,11.7,0.8. MS ( EIS, positive mode ) m/z:
361.1(M -Br).
1.4 FHEEIFRTH 6a-d BH &

AN B TR ER 4 (1 mmol ) B PFEAE
USRI (5 mL) b, #E6ilR 7R - 78°C Ay, ot
JE AN F KR ek R e B B ) FH R (1 mL,
1.OM) F1 1.1 mlL 75 H R BB (6 mmol ) , i+
5 min, ITA 1.0 mmol a, B-A 1 FIFEE 5 (4% 3k
(17 ]i46) % 0.5 mLL DU 40k Mo (19 VA W, B4 5
~7 h JEAIA 0.5 mL KK, G W2k
AL R, 2R £ TR RV, 0K 8 Vv 4 I A T2
Br, il 53 A 3 TR N LG 6a - d.

6a.trans/cis = 86/14, E@ﬁﬁi,}iﬁ 75% |,
mp 73 - 75°C." H NMR (300 MHz, CDCl, ) &
(ppm) 7.33 -=7.19(m,3H),7.14 - 7.11 (m,
2H),6.18 =6.09(m,1H) ,5.99(d,J =18.5 Hz,
1H),3.74(s,3H),2.81(t,J =5.9 Hz,1H) ,2.33
-2.30(m,2H),0.08(s,9H). MS (EI) :m/z 274
(M +),259,227,170,142,89,73,59. HPLC analy-
sis ( Chiralcel AD — H, Hexane/i — PrOH =95/5,
0.5 mL/min, 210 nm),t (major) = 12.11 min,
t,(minor) =15.48 min. ,77% ee.

6b: trans/cis = 90/10, JC B iR ¥, 7= X
75% ,'H NMR (300 MHz,CDCl,) & (ppm):7.33
-7.12(m,5H),6.12 -6.09(m,1H) ,5.94(d,J
=18.6 Hz,1H) ,4.19(q,J =7.2 Hz,2H) ,2. 81
(t,/=5.9 Hz,1H) ,2.33 -2.29(m,2H) ,1.27(t,
J=7.2 Hz,3H) 0.08(s,9H). MS (EI):m/z 288
(M +),273,215,170,142,135,115,103,73,59.
HPLC analysis ( Chiralcel AD - H, Hexane/i -
PrOH = 99/1,0.5 ml/min) ;t, (major) = 7.67
min,t (minor) = 9.82 min,81% ee.

6¢:trans/cis =96/, H @A B K. 723 72% , mp
46 —47°C."'H NMR (300 MHz,CDCl,) & (ppm) :
7.11(d,J=7.8 Hz,2 H),7.02(d,J =7.8 Hz,
2H),6.18 -6.09(m,1H),5.93(d,J =18.5 Hz,
1H),3.74(s,3H),2.79(t,1H),2.33 (s,3H),
2.30-2.27 (m,2H),0.08 (s,9H).MS (EI) :m/
2288 (M*),273,184,169,156,141,115,89,73,
59. HPLC analysis ( Chiralcel OD — H, Hexane/i —
PrOH = 99/1, 0.5 mlL/min ): t. ( major) =
11.27 min,t,(minor) = 18.46 min,87% ee.

6d: trans/cis = 91/9, JC & il R ¥, 7= X
83%.'H NMR (CDCl,) & (ppm) 7.09(d,J = 7.8
Hz,2H),7.00(d,/J =7.8 Hz,2H),6.16 - 6.07
(m,1H),5.90(d,J=18.3 Hz,1H) ,4.17(q,J =
7.2 Hz,2H) ,2.76(t,1H),2.31(s,3H),2.27 -
2.23(m,2H),1.27(t,J =7.2 Hz,3H),0. 05 (s,
9H)."”C NMR (CDCL,) 8 (ppm) 170.8,141. 8,
136.2,136.1,132.8,129.1, 126.0, 60.6, 37.0,
31.8, 30.9, 20.9, 14.3. HRMS ( ESI, positive
mode ) Caled. for C,; Hy O, SiNa (M + Na):
325.159 4; Found: 325.160 2. HPLC
( Chiralcel AD — H,Hexane/i — PrOH = 99. 8/0. 2,
0.5 ml/min) ;t,( minor) = 14.91 min,t, ( major)
= 17. 80 min,93% ee.
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W) 6a, A8 RV = RN 157, (B AT 54 1 Xof a2
FEVE (ee (% ) =77) FNAE X % £ (trans/cis =
86/14) . Ir— AIAFE & B, F LIHMDS (/< H 3 —
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A (R e
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