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Abstract: Reaction of carbonyl compounds with a-lithio- or a-haloxinc N-methoxy-N-methylamides, 
followed by silylation and Grignard addition resulted in a regiocontrolled synthesis of tMimethylsilyloxy 
cartnmyl compounds. 

The aldol addition of an enolate anion derived from a carbonyl compound for the construction 
of a carbon-carbon bond is one of the most important operations in organic synthesist. Among various 
problems associated with this process, the controlled cross-aldol addition between two dissimilar carbonyl 
compounds becomes of crucial importance2. Although modern variants and selective procedures have been 
developed to solve this problems. the introduction of new and simple methodologies to obtain one of the 
possible regio-aldols is still of considerable interest. Yamamoto4 introduced the Reformatsky type reaction 
between a-halo ketones and carbonyl compoun~induced by zinc in combination with dialkylaluminium 
chloride as an approach to the above problem5. However, from this methodology, regioespecific formation 
of the corresponding a-halo ketones as starting materials is required. Reported here is a general method for a 
regiocontrolled synthesis of tMimethylsilyloxycarbonyl compounds through an aldol-Grignard elaboration 
sequence. Our approach to this problem is based on the straightforward conversion of the N-methoxy-N- 
methyl amide function into a carbonyl group discovered by Weinreb and Nahme. We have found that a- 

bmmo N-methoxy-N-methylacetamide 2 (1Ommol) reacted with carbonyl compounds 1(5mmol) in the 
presence of zinc powder (15mmol) and uimethylchlorosilane~ (15mmol) in tetrahydrofuran as solvent, to 
provide the corresponding g-nimethylsilyloxy carbonyl compounds 4 in good to excellent isolated yield. 
Conversion of 1 into 4, usually proceeds at room temperature within lh and l.Sh, and the reaction works 
well with both enolixable and nonenolixable carbonyl compoundss. The final step of the method was easily 
accomplished by addition of the desired organometallic reagent to the amide function under standard 
protoco16. Results in Table 1 (Method A) illustrate the general utility of this simple aldol type-Grignard 
sequence. In general, the addition of the organometallic reagent (1.5 equiv.) w smoothly at -4OY! in 

tetrahydmfuran or diethyl ether as solvents to provide after workup the desired p-nimethylsilyloxy carbonyl 
compound in good isolated yield. The overall sequence could also be carried out in a single operation by 
addition of the Crignatd reagent (1.3equiv.) to the reaction mixmre of the Reformatsky adduct 
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Scheme 1. Reagents and Conditions: A: i, BrCH$ON(Me)OMe 2, Zn, ClSiMeg, THF, r.t. B: ii 

MeCON(Me)OMe & LDA, THF,-78V. iii, NEt3, ClSiMe3 iv, RsMgX, THF or Et20, -4W->r.t.;lh. 
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To determine the scope of the method, we next explored the addition of the lithium enolate of 
N-methoxy-N-methyl 2 to the carbonyl compound 1. The choice of 3. was based on Rathke’sg 
success in reactions of other amide enolates with various electropltlles. Conversion of 1 into 4 was 
accomplished in the usual way by adding a solution of 1 to the preformed lithium enolate of Jl” (1.2 
equiv.) in tetrahydmfumn at -78*C. After stirring for lh at mom temperature, trlethylamine (1 equiv.) and 
trimethylchlorosilane (l.lequiv.) were added and the mixture was further stirred (lh, r.t.). After usual 
workup, the corresponding &uimethylsllyloxy amides 4 were isolated in comparable yields as above. 

Table. Preparation of j3-trimethylsilyloxy Carbonyl Compound&b 

Carbonyl Method Product 4 PrQ&2i 5 

compound 1 Yieldc,% b.p. *C/mmHgd R3 Yieldc,% b.p. WmmHgd 

C6H6CHO A 73 

B 82 

4-CICsH4CH0 A 76 

B 70 

CGH6CH(Me)CH0 A 66 

B 70 

(E)C6H&H=C(Me)CHO A 70 

B 81 

cyclohexanone B 72 

plnacolone B 63f 

120/0.05 Me 81 13kYo.01 

MeOCsH4 73 16OIO.005 

135IO.01 Et 65 180/0.005 

200/0.02 CH2CH=CH2 7 6 120/0.01 

16OIO.02 Cd’s 61e 

95fO.02 

17Oll5f 

Me 70 7OIO.01 

aReactions conducted on Smmol scale. bAlt compounds gave consistent analytical and spectroscopic data CYields 

were not optimized and refer to isolated pure products. duncorrected boiling points observed during distillation 

with Kggelrohr apparatus. elsolated as 1,5-diphenyl-4-methyl-2,4-pentadlen-1 -one [m.p: 76-76°C (MeOH)]. 

fReaction carried out in Et20. Only desilylated product (fJ-hydroxyamide) was obtained. 

In view of the results obtained, the reaction sequence was examined from 2,3-0- 

isopropylidene-D-glyceraklehyde 6 as starting material (Scheme 2). The choice of this alde.hyde was based 

on its increasing utility as chiral building block for organic synthesistt. The aldol reaction was first carried 

out by adding the aldehyde over the preformed lithium anion of 2 at -78*C and warming the reaction 

mixture to room temperature for 2h. After silylation and workup of the reaction crude, a mixture of anfi-j! 

and syn-3, (molar ratio: 81/19) was obtained in 78% isolated yield. When the reaction was performed 

entierely at -789c, the anrilsyta ratio could be increased up to 95/X The subsequent treatment of Z with 

Grignard reagents, afforded the compounds & as single isomers in good yieldsla. The anti relative 

configuration of compound 2 was contirmed by its transformation into 2, following a protocol similar to 

this described by.Kita et al. * . 
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anti-2 RI: H , R2: OSIMa3 

syn-2 Rl: OSIYe:, , R2: H 

UR: Me (80%) 
0 Bp R: Ph (72%) 

Scheme 2. Reagents and Conditions: i MeCON(Me)OMe 5 LDA, THF, -78*C, 2h. then, Nl33, 

ClSiMe3 , -78pC. 2h ii. RMgX, THF or EtzO. iii F$-C02H-H20 (l:l), reflux, 2h. 

On the other hand, the procedure can also be applied to the preparation of o,&unsaturated 
carbonyl compounds by dehydration% of compounds 4 and subsequent Gtignard additionId. For example, 
this sequence was successfully used for the synthesis of @ctams derivatives u aud JJ in 7 1% and 59% 
overall yields, xespectively. 

MeO(Ye)NOC 

I, II, ill 

H H 
CHO I, II, Ill 

PMP 

Scheme 3. Reagents and Conditions: i MeCON(Me)OMe & LDA, THF, -4OT, lh. i i MeSO$l, NBt3, 

CH$lz iii DBU, C&j, 80°C, 30min. PMP: 4-methoxyphenyl group. Phth: phthalimido group. 

In conclusion, our method represents a novel alternative to achieve regiocontrolled aldol 

additions. Further studies are currently under way in our laboratory for its extension to other synthetic 
applications. 
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