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gk (THE) A KR T (180 B =R RARE DA R WHEMHSDA), =5
WA (PDA), Suf(NaH) LG, RFILERNFERARTSARMERY. MW
TH NMR J IR 447, 88 £ AR 4, §, 67, 72 LR RN 44T, DUAR— R dExi gt
L4k 53 g (Ra—2f) 71 (3a—38f),
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, B % O BRESTH (2+3)
No RCHO N .
(R) REEE R R 7= @ P 2/ 8 ILLR®
o) (min) (%) (%)
1 2295 —78 10 67 75:25
2 HE —78 25 86 68:32
3 & -T78 1 45 79:21
4 ZH —78 25 64 76:24
5 R —78 10 68 93:7
6 FE -78 25 73 76:24
7 R —78 25 55 84:16
8 ERE -78 25 93 82:18
9 BAE —78 10 32 88:12
10 FARE —-78 10 76 85:15
11 BAR —78 10 75 79:21

(2) HPRB SRR LEFH b 0) bRMEMETAEN GO AL Model 93 AHIIE; (¢) KBHA MM
SBRARN, 1—8 B LDA;9 2 NaH;10 B 8DA;11 2 PDA.

ZREREDEH. LXKV ERREHEN. RN NKEETR-2-4% K 8 54 &,
XX F— B RHBEERENEEABTORERN GG h &) TR B0 B 5
FHZEPS. 2 BERNEXBELEERY, FRRNEKIIRNMNEESY. XRER Mk
HEFEM LRl Zimmerman Transition state™ R ZiFER (WE X 1), iF4£RE
BTHSEET R EAFBHRA LS ERS, FEFRR-2-BHERE T IR RERY
BEARTIBEANEE —ENEEE. AEBHAREIERBHIHER(E-DMEG-DK
Syprepvl s, B(ROHO)K Ryt &% R A Jixh B r Ak F 4k, R 2, 55 8 2= ik
BFEHRBR, ETER K IESBRILEE LT LDA>SDA>PDA M )FH BRI MNATE 2,
8) REMAEX P HRFE SR MRR L. XTHERHTEXRN 4T, $R5HD
FWEZREEE - HUZRBEN BN BER TS8P E%H (LER 2), X R TR
B Y TR SRR IE .
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WSO T RSLAR R, RIEFDTRA LR, 22B)d, kB hY 1 BRk,
P 10 S —Xi A/ AR (1:1) RigKEAY; 2% (b)), BT HE—xdExpik 10
(18%) 5, AHBH—MFNEREA=Y 1(25%). BRBWX Y 7 HEARMHL H A
BN ABEASEEES, BEA EERES R UETUBRHEELSR. 1) EELREAH
B, RR R EE. 2) 28K TF R (MeOH) H, (b) KN PR 32 #iuhy 2 i, 37 R-
2- B FAY SR A-BLBIR T, R — A TS R T (ID), T 1T 5% P B 3-f RN
ER—AFREN GBS &Y 4 7= 10 F1 7 2 L9810 4 DR BT R,

0
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50 50
1
1o
. 0
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77 5S¢ Perkin-Elmer 1310 Wi 5; #%t 3t 3% i JEOL X270 il & Rt VG
7070 E M E; 7T E4S#1H Carlo Erba Elmemental Analyzer 1106 i E; EHMESHAIEH
GO AI Model 93, il &2 [DB-1, 60 x0.25mm, FJ¥ & &, 80°C(5min)---(5°C/min)---
155°C-++(20°C/min )---275°C(Bmin), PERESLIBHE, 220°C. Kriae(FID)EE 276°0]. K
MR ERMERNRRAANEIRALE, RYNERSRF THT

FX-2-NE LDA (fEB TEBOEE 100mL FEEM, #E& FMmA THF15mL
BB W 0.7"7mL(5.4mmol), ¥ 5] 0°C, ZEMBHTHMTRESLKEM 3.4mL(1.6mol.
L1, 5.4mmol), Z£ 0°C ik 1h, B FI KA —78°C, WimMIFIR-2-EH (410 mg, 5mmol)fy
THF(GmL) W, Mse/E, £ —78°0 $i#k 10 min, RSF M (5mmol) # THF B, M55
HEEZRETHE-BHE(BRE LD, REEEMA BN AZABR(ASnL), H4F
BIZURR, B 2B, &3 ZBEBE, BuMma sk, TKMRETE MEEH, Bk
AiEalER) bt BRECHRY, RN 46-93% (BREL), TIMEYHH ERT
AR

S-1-2BZE)-HX2HE BRECHRY[—EMNBREHERMY, R 2%/ HH
8a=68:32], ¥R 86% (32Tmg). vm. (W JH). 3460, 1685, 1590cm™2, F & F #4 4k (2a)
55(0DCI;, TMS), 7.78 (1H, dt, J=6.0 f12.5Hz, 3-H), 6.31(1H, dt, J=6.0 #1
2.0Hz, 3-H), 4.18(1H, brs, 1-OH), 3.74(1H, m, 6-H), 2.96(1H, ddd, J=18.5,
7.0 #12.5Hz, 4-H), 2.70(1H, m, 5-H, 2.52(1H, m, 4-H), 0.99(3H, d, J=7.QHz,
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2’ -H)ppm; #H AT HA 3a 8y, T.79(1H, dt, J=6.0 F12.5Hz, 3-H), 6.26(1H, dt, J=
6.0 fi1 2.0Hz, 2-H), 4.20(1H, m, 1'-H), 8.30(1H, brs, 1'-0H), 2.68—2.80(2H, m,
4-H, 5-H), 2.40(1H, m, 4-H), 1.06(3H, d, J=7Hz, 2-H)ppm, m/2(CI). 127[M+
11%, 109{127— H.0]*, 83[0:H0+1]*,

-(I-BREWE)-FX-2-HE BECHRYI—XESBREREKRNY, 55 2b/ K5
3b—=76:24], 7=H 64% (448 mg). vum (W) . 8450, 1685, 1590, 13700m~*, FHM itk
25 65 (0D0,, TMS). 7.78(1H, dt, J=6.0 M12.5Hz, 3-H), 6.20(1H, dt, J=6.0 i
2.0Hz, 2-H), 4.20(1H, brs, 1’-0H), 3.70(1H, ddd, J=10.5, 4.5 # 2.0 Hz, 1'~H),
2.94(1H, ddd, J=18.5, 7.0 f12.5Hz, 4-H), 2.70(1H, m, 5-H), 2.50(1H, m, 4-H),
1.88—1.90(2H, m, 2-H), 0.98(3H, t, J=7.0Hz, 3-H)ppm; #X 5 ik 8b oy,
779(1H, dt, J=6.0 f12.5Hz, 3-H), 6.25(1H, dt, J=6.0 f12.0Hz, 2-H), 4.22
(1H, m, I’-H), 3.33(1H, br, s, ’~-0H), 2.68—2.80(2H, m, 4-H, 5-H), 2.40(1H,
m, 4-H), 1.40—1.90(2H, m, 2'-H), 1.04(3H, t, J=7.0Hz, 8'-H)ppm, m/2(0I),
141[M+1]%, 123[141—H,0]*, 83[CsH0+1]*. :

5-T-RE-2Y-REFRE)-HX-2-HBE RI{CHRY[—xEXREHEREEY, A
2¢/# 8c=93:7], K 68% (524 mg), vmax (W), 3470, 1690, 1585cm™1 7 F ik
2¢ 55 (CDCl;, TMS):7.78(1H, dt, J=6.0 f12.5Hz, 3-H), 6.18(1H, dt, J=6.0 f
2.0Hz, 2-H), 4.22(1H, brs, 1’-0OH), 3.50(1H, dd, J=9.5 1 3.0Hz, 1'-H), 2.84
(1H, ddt, J=20.0, 7.512.0Hz, 4-H), 2.40(1H, dq, J=20.0 f1 2.0z, 4-H), 2.48
(1H, ddd, J=9.5, 7.5 #12.56 Hz, 5-H), 1.72(1'H, Septet of doublets, J =7.0 3.0 Hz,
2'-H), 1.02(3H, d, J=7Hz, 3-H), 0.90(3H, d, J=7Hz, 8"-H)ppm, m/2(CI):155
[M-+1]%, 187[155 - H,01*, 83[C;HeO+1]*,

-1-2E¥E)-HE-T-HE RECHRY[—ENBRBEHEEKE Y, FR82d/5kK
#184="76:24], "X 73% (687mg). vuax (FEJH). 3460, 3030—3080, 1680, 1585cm~
% 5 bk 2d 5, (CDCl,, TMS), 7.62(1H, dt, J=6.0 #12.5Hz, 3-H), 7.21(5H, m,
Ar-H), 6.14(1H, dt, 6.0 #12.0Hz, 2-H), 4.68(1H, brs, 1'-0OH), 4.60(1H, d, J=
9.5Hz, 1’-H), 2.66(1H, ddd, J=9.5, 7.5 f1 2.5 Hz, 5-H), 2.44(1 H, ddt, J=20.0,
7.5 f12.5Hz, 4-H), 2.21(1H, dq, J=20.0 #12.5Hz, 4-H)ppm; %5 itk 3d og,
7.67(1H, dt, J=6.0 f12.5Hz, 3-H), 7.20(6H, m, Ar-H), 6.101H, dt, J=6.0 fl
2.0Hz, 2-H), 5.30(1H, dd, J=4.5 #13.0Hz, 1'-H), 3.16(1H, brs, 1'-0H), 2.70
(1H, dq, J=20.0 f12.5 Hz, 4-H), 2.56(1H, dt, J=7.5 #12.5Hz, 5-H), 1.34(1H,
ddt, J=20.0, 7.5 #12.5Hz, 4-H)ppm, m/2(CI), 189[M-+1]*, 107[C,H,0]*, 83[198 -
1071*,

5-(1-BE-2-FBZE)-HFEXKE BRECHRY[—XEXPRHERMY, F3
%/ 7% 8e =84:16], P2 % 55% (556 mg), O He, O (FHE M. O, 77.2;H, 6.98. L. C,
77.9, H, 6.95). v (M), 3450, 3020—3060, 1690, 1595cm=1 7 7 5 # {k 22 dn
(0ODOL,, TMS), 7.74(1H, dt, J=6.0 fi1 2.5 Hz, 3-H), 7.30(5H, m, Ar-H), 6.20(1H,
dt, J=6.0 f12.0Hz, 2-H), 4.03(1H, m, 1’-H), 8.96(1H, brs, 1'-0H), 2.97(1H,
m, 2-H), 2.81(1H, m, 2-H), 2.82—2.93(1H, m, 4-H 5 5-H), 2.55—2.38(2H, m,
4-F /5% 5-H)ppm, # % 5 ¥4k 8e dy, 7.78(1H, dt, J=6.0 f12.5Hz, 3-H), 7.27(5H,
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m, Ar-H), 6.20(1H, dt, J=6.0 fil 2.0Hz, 2-H), 4 43(1H, m, f1'-H), 2.82(2H, m,
2-H), 2.64—-2.76(2H, m, 4-H & 5-H), 2.40(1H, m, 4-H & 5-H)ppm, m/z(CI),
203[{M +11+, 185[203— H,0]*, 121[PhCHCHOH]*, 83[203—121]*,

128 +—®wB)-FX-2-HE REamRY[—xEdps iRy, 55 2/
A Bf=81:19], =B 72%(1.03g). OiHoO(GHEAE: C, 76.1; H, 11.2, syiE. O,
75.8, H, 11.1), v, (#E). 3460, 1680, 15800m ™1, &5 H#k 2f 65 (CDCl,). 7.76(1H,
dt, J=6.0 f12.5Hz, 3-H), 6.20(1H, dt, J=6.0 #12.0Hz, 2-H), 4.20(1H, brs,
1'-0H), 3.70(1H, m, 1’-H), 2.84(1H, ddt, J=19.0, 7.5 i 2,0Hz, 4-H), 2.34—2 .46
(2H, m, 4-H, 5-H), 1.50(2H, m, 2-H), 1.22—1.34(16H’, br, s, 3-H 3| 10’-H),
0.88(3H, t, J=T7THz, 11'-H)ppm; #HBHHI&K 8L, 7.78(1H, dtJ=6.0 fil2.5Hz,
3-H), 6.18(1H, dt, J=6.0 f12.0Hz, 23-H), 4.16(1H, dt, J=5.5 M1 3.5Hz, 1’-H),
2.68—2.78(2H, m), 2.24(1H, m), 1.90(1H, brs, 1’-OH), 1.48 (2H, m, 2-H), 1.22
—1.84(16H, brs, 3’-H 3 10'-H), 0.88(8H, t, J=7.0Hz, 1I'-H)ppm, m/2(CI), 253
[M+1]+, 235{253—H,0]*, 171[01:H,,0]7*, 83[253—1711*,

-U-BRFE)-HE-2-HEW(7) HER 4D MR EAB—REBHRY (235mg),
FEHRA5% . viar (V). 3450, 16850m™, §4(CDOI;, TMS), 7.25—7.37(6H, m, Ar-H #I
3-H), 5.50(1H, s, 1'-H), 3.85(1H, brs, 1'-OH), 2.54(2H, m, 4-H), 2.38(2H, m,
5-H)ppm, 8§.,(CDCIL,;, TMS). 209.6(1-0), 159.6(3-0), 147.8(2-0), 141.5[FF e (17~
0)],128.4(2"-0, 6"-0), 127.7(4"-0), 126.3(3"-0, 5"-0), 69.5(1’-0), 35.2(4-0), 26.6
(5-C)ppm, m/2, 188[M]*, 1T0[M—H,0]*,
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Studies on Cyclopent-2-enone

I, The Region— and Diastereoselectivities of Aldol Reaction of
Cyclopent-2-enone and Aldehydes

Campbell, M. M. Brown, D. W. Zhang, Xiao-An*
(Department of Chemistry, University of Bath, U. K.)
Abstract

The aldol reaction of cyclopent-2-enone with aldehydes under base conditions has
been gystematically studied. The obtained region- and diastereoselectivities has been
explained by structure and transition state analysis.



