
Tetrahedron Letters Vol. 21, pp 3277 - j280 
@Pergmon Press Ltd. 1980. Printed in Great Britain 

TRR REACTION OF 3-0X0 FATTY ACID ESTERS WITH 

INANALKALINRMRDIuX 

Ii. Aurelle and J.C. ProuE 

TRERALOSE DERIVATIVES 

Centre de Recherche de Biochimie et GEndtique Cellulaises, 118 route de Narbonne - 

Toulouse, France. 

Summary: The primary 6'-hydroxyl function of the 6-O-k-0x0-scy$ -a,a-trehalose 

participates in its base-catalyzed retro-Claisen decomposition. 

In a preceding paperl, we have described attempts oftransesterification of the 

methyl 3-0x0 fatty acid ester _&with either cz,a-trehalose or aliphatic a-glycols, cata- 

lyzed by potassium carbonate2. Cleavage esters according to a retro-Claiaen reaction 

were obtained, whereas the normal products of transesterification were formed when 

either methyl a-D-glucopyranoside or mnaalcoho1,s or (1,x)aliphatic glycols {x) 2) were 

used as acceptors. The induction of the retro-CLaisen reaction by aliphatic U-glyCOlB 

was explained by an intramolecular interaction between the remaining free hydroxyl group 

and the 3-0x0 function in a mono-3-oxo acyl ester of the corresponding glycol formed in 

an intermediary step. This paper presents a study of the iateraction of r with either 

a,a-trehalose or modified trehdoBeB in order to define BOme particularities of the 

intramolecular retro-Claisen reaction. 

The intermediary formation of a,a-trehalose 3-oxt--esters was observed when I 

and a,a-trehalose were left to react in an aprotic medium (DMF) containing K2C03 as a 

catalyst, at 80' under vacuum (80 torr) during a short time. Using a catalyst concm- 

tration of 30 mM and a molar ratio 1/4 between 2 and a,u-trehalose, a 27 % yield of 
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trehalose 3-0~0 esters and a 14 X yield of trehalose palmitates were obtained after 30 

minutes reaction time. After L h 30, the respective yields were 15 % and 56 X and after 

5 h, not any 3-0~0 ester of trehalose could be detected, whereas the yield of palmitate 

esters reached to 95 X. Decreasing the potassium carbonate concentration slowed down the 

retro-Claisen reaction more quickly than the esterificatian one, sa that a higher interme- 

diary yield of trehalosej 3-0~0 esters could be obtained (up to 40 X after 1 h 30 reaction 

time with a catalyst coticentration of 15 IUM) but palmitate esters were always formed (20 X). 

A change in the basicity of the catalyst affected more strongly the reaction pattern. 

The addition of dicycloliexyl-18 crown-5 to potassium carbonate dramatically changed the 

process since palmitone, resulting from a decarboalkoxylation, was the only product which 

could be detected. A similar reaction was observed when cesium carbonate replaced potassium 

carbonate. In the oppodite, the use of the Less basic sodium carbonate catalyst decreased 

the speed of both the rdtro-Claisen and decarboxylation reactions so greatly that only traces 

of palmitate esfers andipalrnitone could be detected even after very long reaction times 

(4 days), whereas the 3:0x0 acyl esters of a,a-trehalose were obtained in a relatively 

good yield (up to 40 I). In despite of the Long reaction time, this catalyst was used 

for the synthesis of 3-qxo acyl esters of b,a-trehalose from 
24 

C-Labelled r since the 

unreacted methyl ester J_ was quantitatively recovered in the absence of side reaction pro- 

ducts, and could be utilized again for successive runs. Under these last conditions, the 

main transesterificatioti product of rwith a,a-trehalose is the 6-O- [ 3-oxo-acyl 
3 

isomer II - 

as demonstrated by the bxsmination of the mass spectra of the TMS derivatives 
3 

and by compa- 

rison with an authenticisample of the b-derivative 
4 . In the K2C03 alkaline conditions 

10 
, 

the compound II gave 6-?-palmitoyl trehalose as the main cleavage product together with the - 

6,6'-dipalmitate ester $nd other unidentified poly-acylated trahaloses. 

CH,-(CHJ,r Cb - 7l-l -COO-CH3 

(tH& 

CH, 

I - 
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To determine which specific hydroxyl group of II would induce, by an intramolecular - 

interaction, the retro-Claisen reaction Leading to palmitate esters, we successively reacted 

several modified trehalose derivatives with I in the presence of K2C03 as a catalyst. The 

results are presented in table I. The main conclusions were the following : 

i) The suppression of the free 6'-primary hydroxyl group in a,a-trehalose inhibited 

the retro-Claisen reaction and the main reaction products were the B-O- [3-oxo-acyl) esters 

of the modified trehaloses 
9 . 

ii} The presence of a bulky protective group on the 6'-position strongly reduced 

the yield of the transesterification product, which is an indication of the existence of 

conformations leading the 6 and 6' functions in a close proximity. 

iii) The modification of the stereochemistry at the glycosidic linkage also modifies 

the possibilities of interaction, and the blb-trehalose behave as methyl glucopyranoside, 

since mostly transesterification products are formed. 

ivi) When u,e-trehalose was used, the b-monopalmitoyl ester was the main reaction 

product although the 6,6'-bis-palmitoyl ester would be the expected one resulting from an 

intramolecular retro-Claisen cleavage. This result could be explained by successive 

transesterification reactions of the latter compound, leading to an equilibrium mixture 

in which the 6-0-palmitoyl ester was the main product. Decreasing the sugar/ & ratio 

led to the formation of a complex mixture containing mainly mono, di and poly palmitoyl 

trehalose esters. 

The 6-O- [+oxo acyl I-- - a,a trehalose II is a constituent of Corynebacterium 

diphtheriae cells4 which is biosynthesized from palmitic acid through a carbowlation 
14 

step , and catabolized into palmitic acid by an another way (unpublished results). The 

chemical cleavage of II in a slightly alkaline medium led us to assume that the enzymatic - 

cleavage also occurs by an intramolecular reaction and that the role of trehalose in the 

biosynthetic pathway could be to locate, at a favourable distance for condensations, 

a palmitoyl and a tetradecylmalonyl groups esterifying the 6 and 6'-positions of a 

hypothetic trehalose diester. 



Table 1 ; Products formed during reaction of I and modified trehaloses 10 . 

Modified trehaloees unreacted 3-oxo-eaters mono-palmitoyl other 
I (4) (products of eaters (retro- ester5 

traasesteri- Claisen products) (X1 
tion) (X1 (X1 (11) 

6-0-tritylja,a- 
trehaloss 

83 14 0 3 

6-O-methyl~a,a- 
trehalosr 

6-deoxy-trehalose6 

a,a-trehalose'2 

B,B-trehalose 
13 

3. 
4. 

5. 

6. 
7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

64 22 4 10 

67 26 2 5 

0 0 95 traces 

15 37 2 30 
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