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Abstract: The 1:l mixture of ckuans epoxy-amides SC was obtained quantitatively by condensation of 2,3-O- 
isopropylidene-D-glyceraldehyde 1 with N,N-diethyl diazoacetamide. Similarly, the reaction of 1 with methyl 
diaxopropionate. was studied aud gave as the main poduct the w 4b ( product of a 13-hydrogen shift) aad, 
in a low yield, the glycidic eater 5b (iiamolecuktf nitroga dispWemea0. l& CoatImon at C-3 of the nsultattt 
epoxides of both reactions revealed that the addition step was completely stenoselective. Under similar conditions, 
compound 6, methyl 3-hydroxy-2-diam~opionate was umeactive , but with heating gave 7. 

Highly stereoselective aldol reactions can be used for the acyclic asymmetric synthesis of a number of 

important natural produr&. Reactions of diazoacetates with aldehydes, with or without catalyst, are of this 
type.The present work continues an extensive study of these reactions, many of which we have used in this 
laboratory to synthesize polyhydroxyl P-ketoesters, important intermediates in the preparation of C-nucleosides 

and related cornpout&. Earlier work in this laboratory investigated the stereochemical course of reactions of 

2,3-0-isopropylidene-D-glyceraldehyde 1 with alkyl diazoacetates’2 and explored their potential for synthesis. 
Without acid catalysis, these reactions gave (3S)-B-hydroxy-u-d&o esters 3a as the main products together with 
two minor products, the kketoester 4a (11%) and trace amounts of the epoxide 5a (-c 5%). On the other hand, 

photochemistry of p-oxy-a-d&o methyl ketone, synthesized from 1 and diazoacetone. provided 3-oxy-2-methyl 
ester with three configuration4. Our special interest in the epoxide product with two chiral centis and also in 
other glycidic derivatives led us to study the reaction of 1 with partially-stabilized sulphur ylideB that produce 

with high stereoselectivity the trans glycylamides SC. These epoxides are interesting synthetic intermediates for 
the preparation of polyacetates, polypropionates, aminoacids and other natural derivative@. 

In our previous work3 we conjectured about several possible mechanisms that might be involved in this 

reaction type. This thinking led us to suggest the replacement of the diazoacetate 2a by its homologue 2- 
diazopropionate 2b to avoid the H-2 intramolecular abstraction from the intermediate adduct and prevent the 
formation of the fi-hydroxy-a-diazo ester 3a and also improve the yield of the epoxide 5b. Moreover, the 

synthesis of this new type of epoxide by the sulphur ylide method would need a very difficult and expensive 

preparation of the appropiate propionamide sulphur ylide. As we expected, the reaction of 1 with methyl 2- 
diazopropiona& without solvent and catalyst gave a 78:22 mixture of the B-ketoester 4b and the epoxide Sb 
respectively: just two of the three possible types of products. Unfortunately. the bketoester 4b is of little interest 
for us at this time because the chirality initially developed at C-3 is lost.To increase the proportion of epoxide 
we carried out a simple theoretical study using Molecular Mechanic to try to explain the interdependence 
between the conformation of the intermediate adduct of the reaction and the dielectric constant, E,of the solvent 
We found that solvents with small E should favour the coulombic interaction between the alkoxy ion at C-3 and 
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the diazonium group at C-2 in the intermediate adduct, to favour a antiperiplsnar conformation of that diazonium 
group with the hydrogen at C-3. In this way, the conformation would facilitate the 1.2hydrogen shift that in turn 
favours the production of the gketoester 4b. On the other hand, any increase of E would give rise to the epoxide. 
Thus, in practice, whereas the absence of soivent leads to a 22% of epoxide. when we reduced the pole&y of the 
reaction medium by employing n-hex&me, dlchloromethane, or dlethylether solvents we obtained as the sole 
ma&on product the &ketoester 4b. Unfortunately, no reaction took place when the more polar solvents, 
methanol or DMF, were used, possibly because the reactants were solvated. Methanol slowly decomposed Zb, 
while DMF permiti both starting products to be recovered. 

At this point, for two reasons, we decided to study the reaction of 1 with diazoauxamides. Firstly, because 
we knew that aldol condensation with acid catalysis of aldehydes with 2diazo B_lactams@ gave the epoxides but 
ln low yield and without stereoselectivity. Secondly, the electronic effect of the amide group would decrease the 
acid character of the dlazo carbon and this should prevent the Freon of ~hy~xy~~i~ amide. Moreover, 

it would decrease the tendency of the hydrogen to migrate. Thus, the reaction of 1 with N,N-diethyl 
diazoacetamide 2c9 was carried out as above, and gave a mixture of the compound 4c together with ZE epoxy 

amides SC in a 235 ratio. The fact that we did not find the corresponding @hydroxy-a-dim amide confined 
our predictions, A wider study of this reaction in different conditions is surmna&ed in Table I, and these results 
led us to seek the optimum conditions that would produce a quantitative yield of the mixture of both ZzE epoxides 

in an approximately 1: 1 ratio. These epoxides were later separated by flash chromatography. We established 
their respective configurations by comparing them with epoxides obtained from condensation with the 

corresponding suIphur ylide s. The ratio of ZE epoxldes was not modified slgnlficantly when we used different 
solvents (chloroform, THF, TBMB, DMF or DMSO) or different temperatures (r.t, 4XJ, -309. 

SCHEME I 

1 2 3 4 

Series 
a 
b 
c 

R R 
R 

H OMe 
Me OMe % = COR’ 

H NEt, 5 

Stereochemically, the fact that in both reactions only two epoxides were formed can he interpreted as the 
result of an earlier highly sedative addition of methyl di~~io~~ and N,N-~e~yl~~~~ 
to the si face of the aldehyde 1 as the Felkin-Ahn model predicts lo. In the case of diazolnopionate, this addition 
is followed by a second, less stereoselective process of intramolecular nitrogen displacement. The values of the 
coupling constants J_ of the epoxides Sb ( 8.2 Hz major isomer and 7.6 Hz minor isomer) served to assign the 
absolute ~~~atio~ at C-3. The co~~ati~s at C-2 am tentative and are based on scheme 2. In the case of 
diazoacetamide, we postulated the formation of a quatemlzed a-lactam intermediate that would be opened by 
alkoxy group in antiperiplanar disposition to form the final epoxides. This push-pull mechanism would explalu 

the exclusive formation of the cis:trans epoxides SC and the absence of B-ketoamide 4c when the reaction took 
place ln solution. A similar mechanism is proposed for the reaction of nitrous acid with 2-~~0-2~xy~d~c 
acids”. Similarly, the formation of the l&-u1 intermediate3 as the result of the more favoumd approach could 
explain also the isolation of both epoxides because the direct displacement of diinium group by the alkoxy 
would give rise to the cis epoxy-amide and the trans epoxide could be formed by the quaternary u-la&am ring 
formation as explained before (Scheme II). Compound 4c only was formed in small yield (X2-1446) when this 
reaction took place without solvent or when heated while being refluxed with THF. 
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We employed a different approach to reduce the 1.2 migration of the H-3 hydrogen in diazopropionate 
derivative to preserve the chid character of the C-3 carbon of the initial adduct. This led to the introduction of 
a hydroxyl group at C-3 of Zb. In this way, in an analogous reaction, we used methyl 3-hydroxy-2diazo- 
propionate 6**,to introduce hvo new hydrogens in the alpha positions (relative to the diazonium group) that could 
compete with the hydrogen at C-3 (C-l of the initial akiehydef in the lotion step. However, after one week 
at r. t and without solvent, 6 had not reacted with I, Even after heating the reaction mixture at SOT! for one day, 
the only product isolated was the pyrane derivative F3 in a low yield (10%). 

SCHEME It& 

This project was fiuanced by the “Dirwci6n Ciemxal de ~v~~~i~ y Ciitftica T&t&” (I&. PB90-0811) and by the 

“Dire&do General de U~v~~s e Invcrrdgaci6t~ Consejetfa de Educaci6n y Ciiia. Junta de Andalucia (group 3110)“. F. 

Sarabia-Garrfa received a research @‘ant from the Coosejerfa de E&xc&t y Ciencia de la Junta de Andalucfa. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

REFERENCES 
l D. A. Evans, Aldrichhic~ AC&. 15, 318 (1982)$ C.H. He&cock. K. T. Hug aud L.A. F%pPin, Tetrahedmn Lat., 25. 5973- 

6 (1984); = E. J. Corey and S. S. Kim, Terrahcdmn Left., 31, 3715-18 (1990)<. Genaati, F. Molhari, P.G. Cozzi awl A. 

Oliva, Tetrahedm~ L&t., 30, 5163-66 (1989):’ I-L Danda, MM. HBneen and C. H. Heathcock, J. Org. Chem., 55, 173-181 

(1990)$ SO. Davies, LM. Dodor-Hed8cock and P. Waroer, Tetrahedron Let!., 26, 2125-28 (1985);s A. I. Meyers and Y. 

Yamamoto, Tetruhedron 40.2309-2315 ~1984~: L Y. Ito. M. Sawamura and T. Hayashi. Tctrehedron Lctt.. 28, 6215-18 

(1987); L S. &&wan-, W_ C&y, J. S. Pe&rsen and L. R Sits, Angew. Cheut Int. Ed. in Engf. 24, 1-76 (1985); J M. Braun, 

Anger. Chenz. ht. Ed. Engl., 26, 2.4-37 (1987). 

* F. J. Lbpez-Apadcio, FJ. Lopez-Henwa and M. Valpuesta-f%m&nde~, Carbairydr. Rcs. 69, 235 (1979)$ M. Valpuesta- 

Fem&dez~ F.J. Ldpez-Hwera aud C. Gdmea-P&x. CarMtydr. Rcs., 124, 333 (1983). 

F.J. Mpez-H-era: M. Valpuesta-Fernbdez and S. Garcfa-Clarosz Termhedmn, 46, 7165-7174 (1990). 

FJ. L6pez-Herrera and F. Sarabia-Garcfa; Tctrohedron Z.&t.; 34 3467 (1993). 

M. Vslpuesta-F%mBndez; P. Durante-Lanes and FJ. Mpez-Herrera; Tetrahedron, 46. 791 l-7922 (1990). 

S. Masamme and W. Choy; Aldrichimicu Acto, l5, 335-352 (1982) 

Synthesis of methyl 2diszopropionate : I. Garcia, J. Gonztilez. R. Squra snd J. Vilarrasa, Terruhedron, 40. 3121 (1984). 

‘J.C. She&au, E. Chxko, Y.S. Lo, D.R. Ponzi and E. Sate; J Org. C&m.; 43,4856 (1978); b VJ. Jephcote, D-1. John, P. 

Edwan%, K. Lug and DJ. WilIiams: Tetmhedron L&f.; 25. 2915 (1984). 

Synthesis of N,N-Diethyl diide: M. Regitz, J. Hacker and A. Liigener, Org. Synch., 48. 36 (1968). 

l M. cberem; H. F&in and N. Pnxiem, Tefmkdma Left., 2%X(1968); b Nguyen Troq Aim aud 0. Einsteii Terrahedma 

L&f., 155 (1976). 

l I. Defaye; Adv. in Car&.&ydr. Chem. andf)skch~m.: 25; 181 (1970): b J.M. Wilhms; Adv. in Carbohydr_ Chum. and B&hem.; 

31, 9 (1975). 

E. We&at and CA. McPherson; J. Am. Chcm. Sot.; W, 8084 (1972). 

The ‘H-NJ&R, data of 7 were the following (CDCl,. 6 ppm): 7.49 (1 II% J=lHzIz. H-1): 5.65 (dd, IH, J=5.4Hz, J57.1 H&H- 

4): 5.04 (dd. lH, J=l HzJ=12.9H.q H-2): 4.89 (dd, 1H. J=l Hz., J=12.9Hz.H-3); 4.34 (dd,lH, J=7.1HzJ=8.6Hz, H-S): 3.92 

(dd, lH, J=5.4Hs. J=8.6Hz, H-6); 3.76 (s, 6H, 2 -COOMe); 1.47 and 139 (2s, 6H. -CMe& MS., m@ 283 (M” -15). 


