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SUEa~: The acylation of lithium enolates of ketones with methyl cyanoformate has been shown 
to proceed through an aldol-type intermediate that can be trapped at low temperature. 

In conjunction with an ongoing synthetic problem, 
enol, 

we reqn;lred the j3-ketoester lb, or its 
to be formed by carbomethoxylation of decalone la. Although acylation occurred 

successfully at C2 using potassium @gt-butoride (dimethyloarbonate, TBF, reflux), the 
vigorous reaction conditions also effected desilylation and lactonization to form 2. 

la, Rl = R2 = E 
b, R = C02Ye, 
c, R1 = H R2 =R$O=M: 
d, 9: = < = C02Ne2 
e, Rl = H, R2 = C(DTMS)(Oble)CN 

2 

Mander’ has recently reported the successful, high yield carbomethorylation of lithium 
enolates of ketones with 1.2 equiv. of methyl cyanoformate in the presence of 1.0 equiv. of 
hexamethylphosphoramide (HMPA) (-78’C --> O’C. THF). When these conditions were applied to 
decalone la (LDA/THB. -78’C --> O°C --> -78’C). a mixture of four compounds was obtained in a 
6:2:1:1 ratio. The structures of the first three of 

5 
hese compounds were assigned as S- 

ketoesters lo and lb, and ketodiester ld. respectively. The formation of ketodiesters in 
this reaction has not been previously observed. One explanation for the formation of 
ketodiester Id requires y-deprotonation of j3-ketoester lb or lo (enolate exchange or slight 
excess lDA) without a-deprotonation. a requirement that must be met because the 8-ketoester 
tautomers are isolated, and not their enolic forms. This mechanism is unlikely because the 8- 
ketoesters are readily converted to their enols with lDA or t-BuOK in TBF. An alternative 
hypothesis suggests that an aldol-type intermediate, which collapses to the 8-ketoester upon 
warming, or may undergo further y-enolisation during the acylation and give ketodiester Id, is 
responsible for the observed behavior. 

Deprotonation of decalone la (1.1 equiv. LDA, -78’C, THF), followed by the successive 
addit ion of methyl cyanoformate (1.5 equiv., -78’C. THF, with or without HMPA), and 
chlorotrimethylsilane (17 equiv., -78’C, THF, freshly distilled) afforded four products, which 
were isolated by analytical hplo. in a 10:10:3:1 ratio. High-field NMR spectroscopy 
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identified the last three of these substances as the previously observed ketoesters lc and lb, 
and ketodiester ld, respectively. The other product was characterized as a single 
diastereomer of the trimethylsilylcyanohydrin 10 resulting from 0-silylstion of the 
intermediate aldol product. Exposure of the masked cyanohydrin to tetra-n-butylammonium 
fluoride/TIiF afforded the k8tO8St8t lo. 

When a similar experiment was conducted on cyclohexanone, three products were formed in a 
4.5:1:4.5 ratio (hplc. ratio and isolation). ori8 of the major components proved to be methyl 
Z-hydroxycyclohex-1-enecarbor late 

;Y 
(3). while the other two products were the a-methoxy 

trimethylsilylcyanohydrins 4. Treatment of the latter, separated diastereomers with tetra-n- 
butylammonium fluoride/TlIR gave rise to ester 3. 
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3. lb: mp 81-82’C (pentane); IR 1748. 1716 cm-‘; l H NMR g 3.85 (dd, J=lO.9, 2.5 Hz. 1H). 
3.76 (d, J=12.3 Bz. 
12.9 

C8-II), 3.74 (S. C02CH3), 3.56 (dd, J=10.9, 4.4 Hz, lH), 2.27 (dd. J=13.3, 

(dt. 
Hz, Cl,@), 
J=12.5, 3.0 

2.19 (dd, J=l3.3, 4.3 Hz. Clu -H), 2.02 (ddd, J=12.3, 4.4, 2.5 Hz, C -H). 1.89 
Hz. CS8-~), 1.75 (br.d, J=12.5 Hz, lE), 1.66-1.45 (m, 3H), 1.40-1.2 % (m, 3R), 

;O; 1s”. J=12.5, 4.5 Hz, 
C NMR 2os.g. 

C5 -II), 1.06 (s, angular CE3). 0.88 (s. 9B), 0.02 (s. 3H). -0.02 (s, 
170.3, 58.6, 56.7, 52.5, 51.4, 45.3, 44.6. 38.6. 35.7, 28.3. 26.0. 25.6. 

(x3), 21.4, 18.0, 12.7, -5.9, -6.2 ppm: Anal: C. H: lo: 'H NMR (250 MHz) 6 3.76 (s, CO2CR3). 
3.74 (dd, J=lO.O, 4.0 EZ, 1H). 3.54 (dd, J=lO.O, 7.0 Hz. 1H). 3.17 (d. J=13.0 Hz. Cl-H). 2.61 
(dd, J=lS.S, 4.5 Hz, C3 -H), 2.38 (dd. J=15.5, 13.0 Ez, C,S-H), 1.96-1.85 (m. 2H), l.SO-1.70 
(m, 2~). 1.60-1.25 (m, %I), 1.15 (td, J=I3.0, 4.0 Bz. Csa-E), 1.01 (angular CE3). 0.88 (s. 
9H). 0.034 (s. 3H). 0.03 (s. 3H). ld: NMR (250 Mllz) g 0.05 (38, s). 0.06 (3% s). 0.90 (9H. 
s). 0.87 (38, s. angular Me), 2.74 (la, d, 5~12.0 Hz. Cl-H), 2.98 (la. d, J=lO.O Hz, C3-II). 
3.48 (1H. dd, Jz10.0, 6.5 HZ, ABX), 3.77 
and 3.82 (3H, s, C02Me); 18: I-R4 1745 cm- I 

18, dd, J=lO.O, 3.5 AZ, A_BX). 3.76 (3B, SI CO2M8), 
: NMR (250 MHz), S 3.73 (3A. 0CE3), 0.90 (9% OSi- 

t-B&Me2), 0.23 (9H. OTMS), 0.06 (3H. 0Si-t-BuM42). and 0.05 (3H. OSi-t-BuMM2); 4: Imajor: 
NMR (250 MHZ) 8 2.53 (lli. dd, J=13.2. 3.7 Ilz). 3.74 (3B. s). and 0.23 (9R. s). IR4 1739 cm-l, 
MS (70 eV) m/z 240 (219, M+-!I): minor: NMR (250 MHz) 6 2.76 (1H. t, J=6.5 Hz). 3.73 (3H. s), 
and 0.24 (9H. s); IR 1738 cm , MS (70 eV) m/z 240 (30%. M+-15)l. 

4. The high ketone frequencies in this series of compounds is probably due to the 
inductive effect of the three el8CtrOnegatiVe groups. No nitrile absorption is observed 
because of the cleotronegativity of the methoxp and trimethylsilyloxy group. 
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