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L'addition conjuguée d'organomagnésiens en présence de (3%) de LiCuBr2 aux cétones
vinyliques a-fonctionnelles de type 2 conduit aux y -cétoesters 3 avec de bons rendements.
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Scheme 1

In the light of our previous studies on the reaction of organocopper reagents to a-functional
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RCu.BF;3 system?!-24, a combination of alkyllithium and bis-2,5-di-t-butyl-4-alkylphenoxide (MAD
or MAT)25 and more commonly, additives such as Me»$29, LiBr27, TMSCI28.2% or phosphorous
derivatives e.g. HMPA30, (EtO);P3!

ific introduction of a hydroearbon group to the g-position
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lectrophilic sites, we realize that organocuprates prepared in

{ the y-alkylated-y -

F
/ FeluM i (M=L, MQX}\ /CH2~COOEz
/ Solvent, -78°C N\ . !

“COCH; \ / N
2 « (Patb) 3aj COCHs

RMgX, {X=ClI, Br)
3%Cu{l), THF, -30°C Scheme 2

In order to decrease the reaction time {path b}, we assumed that the key to effecting 1.4-
addition to enone 2 lays simply in conducting the reaction using a slight excess of Grignard reagent

——

1.2 equiv. entries 2-7 except entries 4 and 10 where 1.7t0 2 equ;v of reagent were required) in the
tivity of Cu{l) compounds

including CuCl, CuBr and Cul which seemed to be effective, but the solubility of some of them in

the solvent, in addition to the reaction comp]cx;ty,wcre globally inconclusive. Thus, the introduction
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remarkably the over-all rate of the reaction (lower than 5 min, entries 2-10).This catalytic method

was applied to various Grignard reagents as illustrated in the Table.

The results presented above indicate that, Gilman reagents and the more available Grignard
reagents in the presence of catalytic amount of LiCuBr» led to the same products when they were

~ o

especially conpled to a-functional enone 2 at low temperature. The latter method combines

from which Grignard reagents were prepared.
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Table: Conjugate addition of Grignard reagents in the presence of LiCuBr; as catalyst to enone 2.
Entry Reagent {equiv.) LiCuBro* Seivent, T°C, time 1,4-Adduct | Yield (%)
RyCuM/RM {mol %) 3a-j

1 (CHz)pCuMgi {(1.25) - EizO0-THF, -78°C, 2h 3a 89
CyHsMgBr (1.2) 3% THEF, -30°C, 5min 59
: (C2H5)»CuMgBr (1.25) - E{O-THF, -78°C, 2h % 75

2
v iCaH7MegBr (1.2) 3% THF, -36°C, 4 min 3c 75
nC3H7MgCl (1.2) 3% THEF, -30°C, 5min 82
4 nCaHyMgBr (1.2) 3% THF, -36°C, Smin 3d 67
5 iC3HyMgCl (1.2) 3% THEF, -30°C, Smin 77
iC3H7MgBr (1.2) 3% THF, -30°C, 5min 3e 95
nCgHoMgCh {1.2) 3% THF, -30°C, S5min 59
6 nCsHoMgBr {1.2) 3% THEF, -30°C, 5min 80

ng

nCaHoMghr (1.2) 3% Et0, -30°C, 5min ot 69
nCqHo)7Culi (1.25) - Eip0, -78°C, ih 85
tCsHgMgCl (1.2) 3% THF, -30°C, Smin 88
7 tC4HoMgBr (1.2) 3% THF, -30°C, 5min 3% 77
(1Cyqig)pCuli {1.25) - EixG, -78°C, 1.5h 84
8 CoH11MgCl (2.8) 3% THF, -30°C, 1.5h 3h 81
CeltlsMgCl (1.2) 3% THF, -30°C, bmin 73
i CgHsMgBr (1.2) 3% THF, -30°C, 5min ot 85
10 CeH5CHaMgCl (2) 3% THF, -30°C, 2h 36
CeH5CHMgBr (1.9) 3% THF, -30°C, 2h 3 48

(*) Solution of LiCuBr2 (1M) in THF was employed.

Experimental Section

a-Functionnal enone 2 has been prepared in high vield according to the reference 11.

Reaction progress and purity of products were monitored on an Intersmat 20M gas chromatograph
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precoated silica gel plates (Merck F 254) and silica gel GEDURAN 81 60 (70-230mesh, Merck) was
n inlet tube,
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spectra were obtained on a VARIAN MAT 112 with double focalisation.
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Cuprates addition to the o-functional enone 2

Synthesis of g-aikyi

16

(40

and side-armed addition funnel, was cooled in a nitrogen-bath to -30°C and charged with ether

&

General procedure

&

T

ml} and cuprous 10di
washed with brine then dried over MgSO4 The solvent was removed to leave an oil, which was

during 30 min of the enone 2 (10 mmol) dissolved in 10 mL of ether. After the addition was

Grignard reagents addition to enone 2

Using the conditions as described for the cuprates, Grignard reagent was added dropwise to

the stirred mixture of enone 2 (10mmol), LiCuBr; (3%, 0.3mL) in 40 ml. of THF (or Et»O) at

-30°C.

7Hz, CHg) ; 1.2 (t, 3H,

7Hz, CHg) ;1.4 (m, 2H, CHy) : 2.3 (s, 3H, CH5CO) ; 2.0-3.3 (m, 3H, CH-CH»-CO) ; 4.07 (g, 2H, j=7Hz, CHa).
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3-ethyl-4-oxopentanoate 3a
IR(CHCI3,vem™): 1710(C=0) : 1720{C=0). TH NMR(CDCl3.0ppm): 0.85 (1, 3H, J

hp: 126°CHAT7to
J

Ethyl
Ethyl

;4.1 {q,2H,

7

Ho-CO)

~
w5

\

\

© 2.2 (5,3H,CHaCO); 2.3-3.1 (m,3H {CH-A

} - 1.5 {m, 4H, {CH2)»)

2 1.8

)

7Hz CH3

i
3

ig,0ppm): a: ¢

(C



JOURNAL DE LA SOCIETE CHIMIQUE DE TUNISIE - VOUME IV - N° 1 - JUIN 1997 17

k
) i/ ~—
Ethyl 3-(2-methylprop-2-én)yl-4-oxopentanoate 3¢ = fUU g
h b
bp: 71.4°C/1itorr " e N__coo— a
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1R(CHCI3,vem™): 1649(C=C) ;1714(C=0) ; 1735(C=0) ; .1H NMR(CDCliz,appm): 1.2 (,3H j=7Hz,CHg) ;
173 (m 34 Chin.Coy - 91 fe 0 OHACON - 2 263 22 {m Bid Cha-C.ChaY - A 068 {0 OH =74z ("!—I )4 7
oo (T, O\ £ s} Fra 1 PR Bl DA S ST LT I T A AT T T T A0, R R 2
4 83 (2m, 2H CHop=C) 1 3¢ NMR(CDCla,dppm): a: 13.9:0:60.3 ;¢:172.1 ;d: 394 ;e:456 . f: 2103 ; g
29.4:h:34.8 i 141.5;{: 118.4 ; K 21.6. Mass m/fz{%): 27(21) ; 28(32) ; 39(41) ; 41{20) ;43(100} ; 55(21) ;
fagr F R WakY [a S WESE Y [=Lla T iy [a1=4 L Kal E¥aYaThr o\ UREE s TR I Y
D10}, 01 i} Qi1 ), 90 te) , 1Uoley) | 10011 .
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IR(CHCl3,vem™1): 1713(C=0) ; 1729(C=0) ; .TH NMR(CDClg,8ppm): 0.9 {t,3H j=6Hz,CH3) ; 1.0 - 1.66 (m,
9H (CHa)z et CHa) ; 2.16 (5,3H,CH3CO) ; 2.33-3 (m,3H,CH-CHp-CO) ; 4.07 (g,2H, j=7Hz,CHs) . 13C
NMR;’(‘T‘]P r_m\n‘l’%ﬂ b:80.2 01721 :d: 350 ;e:475 1. 2107 ; n?R? ch: 2924307 ; | 1 22.4

-k: 13.5. Mass m/z(%): 27(23) ; 29(36) ; 39(12) ; 41(24) ;43(100) ; 55(27) ; 69{(12} ; 71(12) ; 73(17) ; 83(12)
98(30) ; 101(20) ; 111(10) ; 115(23) ; 144(23) ; 155(17) .
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Ethyl 3-iscbutyl-4-oxopentanocate Je j__K /u.)—g
f g
bp: 62°CHiorr h\—e\_ 00 b a
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IR(CHCI3,vem1): 1713(C=0} ; 1722(C=0) ; .1 H NMR(CDClg,5ppm): 0.92 (dd,6H , j=6Hz (CHz)>-C ) ; 1.23
{t.3H j=7Hz,CHg) ; 1.52 (m, 1H , -CH- ) ; 2.23 (s,3H,CHgCO) ; 2.29-3.4 (m,3H,CH-CH2-CO) ; 4.07 {(q,2H,
j=7Hz,CHo) . 1 3C NMR(CDCla,0ppm): a: 13.9:b: 603 ;¢c: 1721 ;d: 403 ; e: 458 ;:211.0;9:29.1 ; h
35.4;i:26.6 ;j, k1 22.1, 22.6. Mass m/z{%}): 27(18) ; 29(23) ; 39(10) ; 41(26) ;43(100} ; 55(16) ; 69(13) :
73(13) ; 98(26) ; 115(20) ; 144(17) .
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Ethyl 3-cyciohexyi methyi-4-oxopentanoate 3 h m I w
N0
bp:102°Ctitorr € COO- a
d c )
[N s Y ot S Y A=A RIS M E e Lot T au T o L AN '!uhln.lnt!“\l'\r‘\lA [ —— FaTr s T Ly TRR IF - J DU S o S 3% SRR e W JUTE )
PR TIAZ VO T T IS0 | faalu=0) | 7 B NIV LA AG, ODPDIME ). 102 2 (201, 108, Wgri-empg 81 CHS)
2.3 (8,3H,CHgCO) ; 2.33-3.00 (M, 3H,CH-CH2-CO) ; 4.07 (q,2H, j=7Hz,CHp) . 1 3C NMR(CDCl3,5ppm): a:
13.8 ; 221 34.9,h.38353;1:28.0),n: 258
33.4;1:257  Mass m7z(%). 27{15) , 25(28} , 38(15) , 41(42) 43(100) , 53{1
73(16) ; 81(14) ; 83(10) ; 88(13) ; 98(72) ; 101(11) ; 111(16) ; 115(16) ; 144(71) ; 155(14) ; 195(12)
Ik
/2R
L J
Ethyl 3-benzyl-4-oxopentanoate 3/ m={j ,00—,_

- 9
(Silica gel, hexane then ether). m . b

{ - a
LUV

o

Ao

IR(CHCI3,vem™1): 16803(C=C) ; 1713(C=0) ; 1729(C=0).1H NMR(CDClg,oppm): 1.2 {t, 3H, j=7Hz, CHg) ;
2.1 (s,3H,CH3C0) ; 2.83-3.50 (m,5H,CHg-CH-CHp) ; 4.07 (4.2H, j=7Hz,CHo) ; 7.2 {m, 5H, CgHg). 13C
NMR(CDClg 8ppm) a: 140 ;b: 8058 ;¢ 172.1,d: 375 ;495 ;1 2107 ; 9: 30.2; h: 353 ;i : 1382, n

1285 k., m:128.8;1:126.6 . Mass m/z{%). 27{12) ; 29(23} ; 39(12) ; 43(83) ; 65(23} ; 91(93) ; 104(10) ;
115(24) ; 117(59) ; 118(11) ; 129(11) ; 145(100) ; 146(24) ; 147(76) ; 188(20) ; 189(12) ; 234(12} ; 266(M +
NH4%).

1 L
Ethyl 3-(2-phenyl ethane)yl-4-oxopentanoate 3j mUJ_\i_/oo—-—g
o A f
(Silica gel, hexane then ether). "% h e\ b
~—C00— a
d ¢

IR(CHCla3,vem™1): 1602(C=C) ; 1713(C=0) ; 1728(C=0).1H NMR(CDCl3,5ppm): 1.23 (t, 3H, j=7Hz, CH3) ;
1.46 - 2.10 {m,2H,CHo-¢} ;2.21 {3,3H,CHaCQ} ; 2.4-3.6 {m,5H,CHy-CH-CHo) ; 4.08 (9,2M, j=7MHz,CHy) ;

{m, 54, CgHs). 13¢ NMB{COClg, 8ppm). a: 13.8, 0:66.3 ;¢ 17
325:1:349j:140.7 ;k,0:128.0,128.1;1,n:128.1,128.2 ; m : 125.9. Mass m/z(%): 27(14) ; 29(29) ;

43(95) ; 65{21) , 71(26) , 91(65) ; 98(100} ; 104(21) ; 143(13) ; 144(59) .

— A=y £, nan N

8.0:328 ;e 4711 2103 ,g: 292, h:

1 Baylis, A. B., Hilman, MLE.D., German Patent 2155113(1972), Chem. Abstr
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3 For recent review, see Basavaiah, D., Rao P. D., Hyma, S.R. Tetrahedron 1996, 33, 8001
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