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®2 a- HRUEEEE dcR AHEERK(x 10" 'nm)

C(16)—C(17) 1.530(5) C1—C(16) 1.831(4)
C(16)—B 1.564(6) 0(1)—C(8) 1.472(4)
C(8)—C(9) 1.530(5) 0(1)—B 1.370(5)
C(8)—C(15) 1.526(5) 0(2)—C(9) 1.460(4)
C(9)—C(10) 1.534(4) 0(2)—B 1.349(6)
®3 o- GHTIELEE 4cR HIERERR(°)
0(1)—B—0(2) 114.2(4) O(1)—C(8)—C(9) 102.4(2)
0(1)—B—C(16) 123.0(4) 0o(1)—C(8)—C(15) 103.9(3)
0(2)—B—C(16) 122.6(4) C(7)—C(8)—C(9) 114.5(3)
B—~C(16)—H(25) 12.2 C(7)—C(8)—C(15) 114.7(3)
C(17)—C(16)—H(25) 113.5 C(9)—C(8)—C(15) 112.8(3)
CH—C(16)—C(17) 109.5(2) 0(2)—C(9)—C(8) 102.6(3)
C—C(16)—B 102.8(2) 0(2)—C(9)—C(10) 107.8(3)
(17)—C(16)—B 115.8(4) C(8)—C(9)—C(10) 116.3(3)
C(16)—C(17)—C(18) 111.0(3) C(8)—0(1)—B 105.6(3)
0(1)—C(8)—C(7) 107.0(3) C(9)—0(2)—B 106.1(3)
F4 o- HREEREE 4cR FEERE R (°)
O(1)—8-— 0r2)—C(9) 12.4(4) C(10)—C(9)—C(8)—C(15) 161.0(3)
0(1)—C(8)-—€(9)—C(10) - 87.9(3) C(7)—C(8)—C(9)—C(10) 27.5(4)
0(1)—C(8)—C(9)—0(2) 29.5(3) C(8)—C(9)—0(2)—B -25.9(3)
0(2)—B—0(1)—C(8) 7.5(4) C(8)—0(1)—B—C(16) - 176.5(3)
0(2)—C(9)—C(8)—C(15) - - 81.6(3) €(9)—C(8)—0(1)—B -22.9(3)

0(2)—C(9)—C(8)—C(7) 144.9(3) C(9)—0(2)—B—C(16) —163.6(3)
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2.1 {AES5EHA

BERZRKIE. WM m WZZ - 1 B B 335 R i€ . JTE 247 H Perkin — Elmer
240C B TLE AT W Z . TR 81 Shimadzu IR - 408 % 41 41 43 6 Y6 B {X M =& . '"H NMR H#1 Bruker
MSL - 300 #J (300MHz ) B B¢ 3L R X 9 & . MS H1 Finnigan Mat — 4510 %4 53 (0 & . X ST 4% W [
7791 7E Rigaku AFCTR 75X L5 .

THF £ CaH, THR4bH . n - BuLi %% ¥ (Fluka /A &) 2. 7mol - dm ™. BLEUR 7 R ¥ Uk
([10]#&.(-) - o - BB XEM6 1M &, [« ]p-90.7°.

2.2 EMRIBHNHE

110mL(0.5mol) ( - ) - a —~ FIMH,65g —/K &A= F % ,200mg M4 A LR ,350mL A T B,
FmLiiEFM70mLAK B A, HHET EHEIX, BAL.0LKF ,BHETRE, £CH;0H/H,0
B, 18115 g BEPRAEBRSHE 1), ™% 96%,m.p. 162 ~ 163 C,[«]F -27.6°(c
1.8,CH;0H) . CisHy O, (FH B {H: C,75.58; H,11.00. SEWI{E : C,75.47; H, 11.26) . vyt 3550,
3230cm™'.8,:0.85(3H,d, J = 7THz,2 - CH;),1.02(3H,s,6 - CH;),1.13(3H,s,6 - CH;),1.39
(3H,s,8-CH;),1.21 ~1.94(11H,m,3 x CH,4 x CH,),1.99(2H,s,2 x OH),3.68(1H,dd, J, =
6Hz, J, = 8Hz, CHOH) . ¥ & 5 SCER [ 11 ) 4B 4F .

2.3 EN_MURENSH

12g (- ) — B¢ B2 (50 mmol) #1 50 mmol HLEFMRYF T 100mL A MB (30 ~ 60C) , 7E
FERTHHE2~3h.HEKBE, HVILBERATK MgS0, T4, REBH, 2EH (HAHMEBEMHK)
RSN _BEHREEG3).

EMRE M T EERAE3a): =R76%, TAEMRY, [« ¥ -57.6°(c 1.6,CHs) .
CioH3BO, (38 {H:C,75.00; H,10.93. 5L M : C,75.28; H, 10.70) . v, : 1448, 1274, 1240cm ™" .
84:0.77(3H,d, J = 7THz,2 - CH;),0.88(3H,t, J = 7Hz,3’ - CH3),0.98(3H,s,6 - CH;),1.06(3H,
s,6~ CH;),1.27(3H,s,8 - CH;),1.11 ~2.01(17H, m,3 x CH,7 x CH,),3.85(1H, dd, J; = 7Hz,
J»=8Hz,0CH).m/z:304 (M*,19%).

EME A CEMBEE(3b) o %84% , EAMRY, [« ¥ -52.0°(¢ 1.6,CHs) .
CyH3sBO, GHBfH : C,76.36;H,10.68. L H{H : C, 76.09;H,10.48) . v, : 1468, 1437, 1400, 1280,
1250cm™!.8,:0.80(3H,d, J = 7Hz,2 - CH;),1.07(3H,s,6 - CH;),1.16(3H,s,6 - CH;),1.25
(3H,s,8 - CH;),1.09~2.02(22H, m,4 x CH,9 x CH,),3.83(1H, dd, J, = 7Hz, J, = 7THz, OCH) .
m/z:330(M*,15%) .

EMFE BT ERREE(3c): K 78% , TAMIR, (o 1) - 45.8°(¢ 1.8,C¢Hs) . CpH;BO,
GrEE:C,78.10;H,9.24. SEW{E : C,77.82; H,8.99) . vy : 3063, 3027, 1600, 1495, 1369cm ™! .
84:0.70(3H,d, J = 7Hz,2 - CH;),0.91(3H,s,6 - CH;),1.03(3H,s,6 - CH;),1.17(3H,s,8 -
CH;),1.08~2.01(11H,m,3 x CH,4 x CH,),2.15(2H,s,BCH,),3.83(1H,dd, J, = 7THz, J, = 8Hz,
OCH),7.02(5H,s,CeHs) . m/z:338 (M*,12%).

EMR R EMRE(3d): " %88%, KEMRY, [« ] -20.2°(c 1.6,CHy) .
CoHyBO, (It & 1E:C,77.78; H,9.01. L W {H: C,78.09; H, 9. 26) . v, : 3030, 1600, 1490,
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1468cm ™' .8y: 0.77(3H,d, J = THz,2 - CH;),0.99(3H,s,6 — CH;), 1.08(3H,s,6 — CH;), 1.37
(3H,s,8 - CH3),1.12~2.01(11H,m,3 x CH,4 x CH,),4.05(1H,dd, J, = 7Hz, J, = 8Hz, OCH) ,
7.12~7.70(5H,m,CeHs) . m/z:324 (M*,24%).

2.4 FUHRESHRTENEK

3.2g(10 mmol) T #ABE " WA AR BRI 3 100m1. 2% A9 NaOH /K 7, 3518 T HE 2h, A K
BEAEAA R, 24 IR,"H NMR %52 N Ebe B, U5 2.2g, A% 92% , 2 e 65 b7 . 5
PAKE B OGE SEEEA BAE
2.5 o-SRENR_EWMERENS M

AARPR, R F A 0.8mL(12 mmol) CHCl; & 20mL THF, ¥ & - 100°C k7, itk
I Mamln - BuLi( ~2.4mol *dm KW ) , L HEFF - 100°C IR BEFEO . Sh, i 116
LiCHCL, TU3E A5 J8, M1 f i i1 10mmol T3 44 5¢ B4 BR Bk (V8 T 10mL THF ), 2 4k 22 45 45 -
100°C JmEe , 28 A E =, B4 15 ~ 20h. & K& THF %7, 0 SomL 38 & 5205, st a8 4 Licl It
VE IR ZE RO B, B R o - SAMIARRER , FI'H NMR W %€ 217 (9 A3 FR s %

T B - 1 - FUREER AR (da) : L EMARY, 7 F82% . CpHyy BCIO, (iHE A : C,
68.09;H,9.72. LY : C,68.33; H,9.44) . v, : 1458, 1370, 1280cm ! . 8:0.82(3H,d, J = 7Hz,2
- CH;),0.91(3H,t, J =7Hz,4’ — CH;),1.04(3H,s,6 — CH;),1.14(3H,s,6 - CH;),1.42(3H,s,8
~CH;).1.21~1.94(17H,m,3 x CH,7 x CH,),3.48(1H, dd, J, = 7THz, J, = 8Hz, BCHCl), 4. 18
(1H,dd, J, = 7Hz, J, = 8Hz, BOCH) .

TILE B -1 - R -1 - A2 B EER AR (4b) : /™ % 87% , LA THARY) , CpHa BCIO, (1
HAE:C,69.76;H,9.58. SLMI{H : C,69.49;: H,9.86) . v,..: 1465, 1438, 1370, 1280 cm '.8,;:0.83
(3H,d, J = 7Hz,2 - CH;),1.04(3H,s,6 - CHy),1.14(3H,s,6 - CH;),1.41(3H,s,8 - CH;),1.15
~2.27(22H,m,4 x CH,9 x CH,),3.29(1H,d, J = 7Hz,BCHCI) ,4.19(1H,dd, J, = 7Hz, J, = 8Hz,
BOCH) .

T B -1 - -2 - AR (4c): TmER85%, LOE RS, m.p.94. 1 ~
94.8°C . CyHypBCIO, G EA{f: C,71.42; H,8.34. SLWI{H:C,71.14;H,8.04) . v, : 3060, 3030,
1365,1245¢cm ', 8y: 0.76(3H,d, J = THz,2 - CH;),1.02(3H,s,6 - CH;), 1. 11(3H,s,6 - CHy),
1.36(3H,s,8 - CH;),1.17 ~2.15(11H,m,3 x CH,4 x CH,),3.15(2H, m, CH,Ph),3.86(1H,1, J
=8Hz, BCHCI) ,4.12(1H,dd, J, = 7Hz, J, = 8Hz, BOCH),7.2 ~ 7.3(5H, m, C¢Hs) .

G TEE -1 - -1 - R R ERAS (4d) R 88% , LA R, m.p. 149.2 ~
150.0%C . Cy Hyo BCIO, (i B {8 : €, 70.89; H, 8. 11. XM {E : C,71.10; H,8.01) . v, : 3030, 1602,
1370cm ™ '.8,:0.74(3H,d, J = THz,2 - CH;),0.99(3H,s,6 - CH;),1.10(3H,s,6 — CH;), 1.36
(3H,s,8 - CHy),1.10~2.21(11H,m,3 x CH,4 x CH,) ,4.13(1H, dd, J, = THz, J, = 8Hz, BOCH),
4.45(1H,s,BCHCI),7.26 ~ 7.35(5H, m, C¢Hs) .

2.6 L&Y 4cR MBRESHNE

R RS AL R CHy,BCIO,, 70 T8 386,77, ARG R, S BN P2, (#4), ML Z
¥ :a=0.8396(3)nm, b =0.5783(4)nm, ¢ =2.2480(5)nm, 8 =98.97(4)°, V = 1.0781(8)nm’, Z
=2,D,=1.191g/em’, (Mo Ka) = 1.91 em ™!, F(000) =416.00, A RMEHN T R=0.047,R, =
0.053.

B0 . 20mm x 0.20mm x 0. 30mm K /M # 5 , 78 Rigaku AFCTRAT 8440 e 8 B bl , 1
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(20 ) CFRAGREALL Mo- Ko 385 (A =7.1069nm) , Lh w - 20 A H R 18.43 <20
< 26. 103 Bl P W48 o ST A7 9 2 2728 ( Ry, = 0.016) , o 1891 AN R v M A7 5F 2 [ 1> 2.000
(I)], 77538 B 2 Lorentz AR AL M2 50 W A IE , 45 # h SHELXS 86 #1 DIRDIF 92 %@ iy . Fr
# 31 E 7E Molecular Structure 2 &) B teXsan 45 84 L 52/
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Preparation and Homologation of Cedranediol Boronic Esters

SONG Yi-Lin FAN Yu-Bo
DING Zong-Biao =~ WANG Quan-Rui TAO Feng-Gang”
( Departmens of Chemistry , Fudan University, Shanghai , 200433)

Abstract  ( — )-Cedranediol boronic esters 3, a series of asymmetric homologation reagents were
prepared from a new chiral director ( — )-cedranediol 1 and boronic acids. 1 was easily synthesized by
the dihydroxylation of ( — )-a-cedrene 2 with OsO;. Homologation of cedranediol boronic esters 3 with
(dichloromethyl) lithium resulted in ( R)-a-chloro boronic esters 4, with R/S-ratios over 25:1. It is
easy to recover cedranediol for its boronic esters prone to rapid hydrolysis. The absolute configuration of
cedranediol ( R)-1-chloro-2-phenylethylboronate 4cR was determined by X-ray diffraction. The distortion
of the five-membered 1,3,2-dioxaborolane ring of 4¢cR was found and discussed.

Keywords cedranediol boronic esters, asymmetric homologation, a-chloro boronic esters

(Ed. WANG Zhi-Bei SHEN Hong)



