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Abstract: Four diastereomers of trehalose-6,6-dicorynomycoiates (TD BH-32) have been synthesized 

selectively by DCC/DMAP*HCl mediated diesterification of protected trehalose with corynomicolic 

acid and it8 all possible isomers, each of which was prepared in enantiomerically pure form. 

Glycolipids of mycobacteria so called cord factor, trehalose-6. 6’-dimycotate (TDM).’ have been 

accepting significant attention due to their various biological activities? TDM as well as a number of synthetic 

tiog8 with high molecular weight u-branched p-hydroxy fatty acid have been investigated dealing with the 

structure activity Elationship. 3*4* ‘* 6 In 1985, Azuma and coworkers reported that a diastereomeric mixture of 

trehalose-6,6’-dicorynomycolate [TD BH32 (1 )] shows significant peritoneal macrophage activation but low 

toxicity in mice.’ We have been interested in this area from the standpojnt on a relationship between the 

absolute configurations of the a and p positions of the corynomycolic acid residue and biological activities. 

Although the absolute structure of natural corynomycolic acid was established to be 2R, 3R based on the 

synthetic studies** ’ pure TD BH32 ha8 not yet been prepared. Thus, we would like to describe herein the 

syntheses and characterization of four diastereomers of TD BH32 (la-ld). Isolation of trehalose-6,6’- 

dicorynomycolates from Corynebacterium matruchotii was reported recently,” and thus this investigation 

first total synthesis of the natural product la as well. 

OH 0 

1 

‘IIe optically pure epoxide [(2R, 3R)-(+)-a, [aloU +23.2’ (c 0.9, CHCI,), quantitatively prepared by the 

Katsuki-Sharpless catalytic asymmetric epoxidation of 2-octadecewl us$g P(-)-DIPT in CH.&” wa8 converted 

into o-methoxybenzyl ether in 80% yield. Reaction of the resulting methoxybenzyl ether with allylmagnesium 

bromide in THF afforded 3R alcohol 30 and 2s alcohol 4 quantitatively in a ratio of 38:62. Separation of 3a 

and 4 was achieved by HPLC using YMC D-SC5 120A (20 x 250 mm) column with hexane and ethyl acetate 

(15: 1) as an eluant. The hydroxyl group of 3a was protected as its benzyl ether and the double bond was 

cleaved by Lemieux-Johnson oxidation to give aldehyde 5% which upon Wittig reaction with the ylide derived 
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fkom triphenyldodecanoylphosphouium bromide folIowed by DDQ oxidation” afforded a mixture of E and 2 

olefmic alcohols Ba in 60% overall yield. Sequential Swem oxidation, and NaCIOz oxidation’3 afforded (2R, 

3R)-carboxylic acid 7d [a],zz +0.4* (c 4.8, CHCQ, in 50% yield. The stereochemistry of 3R hydroxyl group 

of 3e was inverted via mesylation and following rerction’with potassium superoxide’ to give (2s. 3S)-alcohol 

3b in 84% yield.15 The alcohol Sb was subjected io the same operations as employed-for a affording (2R, 

3S)-carboxylic acid 7b, [a],22 -4.4” (c 1.9, CHCIJ. The enantiomeric epoxide (2S, 3S)-t-j-2, [a],” -23.0” (c 

0.4, C!HCl&,I’ was similarly transformed into (Zs, 3s)~carboxylic acid 7C, [a]23 -0. lo (c 4.3, CHCl.J, via (2R, 

3S)-alcohol 3~ and aldehyde 5~. The 3S-hydroxy group of 3~ was inverted to give (2R, 3R)-compound 3d 

which was further transformed into (2s. fR)-carhoxylic acid 7d, [al,23 +5.6’ (c 1.6, CHClJ. 

(+W r4*“3 +23.2’ (c 0.9, CHCl,) 

Ar = o-MeOCeH,CH, khZ3 +5.6” (c 1.6, CHCl3) 

(I o-McOC,H&H@/N&UM-lF-DMF (3: 1). rt, 7 h b Cl-+CHCH#$Wl’HF, -78-WC. 6 h c NaH/ 
w--DMF (3:l). rt, 12 h dOsOJNaiOJWF-&O (1:l). rt, 4 h e Pt#CH&tlHuW 
B-9 -78T+a, 2 h f DDQ/CH&X2-H$l (10~1). IT, 2 h g (COCl)@+&O/Et,JWH&l~, -78’C, 
1.5 h h N~10~aHpoJ2-merhy1-2-burene/t-BuOH-Hz0 (4:1), rt, 30 min i MsCl/Py, rt, 2 h j 18- 
Cmwna/KOJDMSO-DME (I:]), OT. 1.5 h 
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Four optically pure carboxylic acids 7a-7d in hand, we then examined their condensations with oka- 

trebalose derivative 8. Trehalose dimycolates have previously been prepared in modemte yields by coupling 

the ditosylate of trehalose with potassium salt of the corresponding fatty acid under vigorous c~nditions,‘~ by 

Mitsunobu reaction of trehatose with the faq acid,” or by DCC-DMAP mediated coupling of TMS protcctcd 

trehalose and corynomycolic acids protected as TBS ether (DL- or racemic).” We tried the condensation of 8 
with 7a (2.5 equiv) in the presence of DCC (5 equiv), DMAP-HCI (8 equiv),19 and MS 4A in dichlorumethane 

at room tempemture for 5 days, and the diester was obtained in 99% yield. This diester was subjected to 

catalytk hydrogenation in the presence of Pd(OH)& in EtOH-EtOAc (1: 1) to give trehalose 6,6’- 

dicorynomycolates 1 a, [alou +55.1° (c 0.13, CHCI,). quantitatively, after purification by HPLC using ODS 

column (4.6 x 200 mm) eluted with MeOH-CHCl, (52). NMR spectrum of la in DMSO-d&F@OH was 

identical with that of natural product at least at tb? reported range (3 to 5 ppm)_M StenwisorWrlc dicorynomycolates 

lb, [a],” +29.0° (c 0.13, CHC&), lc, [a]ou +38.6O (c 0.13, CHCJ,), and ld, [aloU +46.3O (c 0.13, CHCl,), 

were prepared analogously from fb, 7c, and Id, respectively, and chanrcterized.M Investigations of the 

biological a&vi ties of 1 a -1 d a~ currently being undertaken. 

8 

1) 70/DCC/DMAP*HCUCH,CI 

Y” Y lb 
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