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Preliminary ¢communication

Rigid conformation of tricyclic orthoesters of sugars

A.F. BOCHKOV, V.M. DASHUNIN, A.V. KESSENIKH, N.K. KOCHETKOV, A.D. NAUMOV,and
LV. OBRUCHNIKOV

N.D. Zelinsky Institute of Organic Chemistry, Academy of Sciences of U.S.S.R., Moscow B-334 (U.S.S.R.)
(Received September 25th, 1970; accepted for publication, December 2nd, 1970)

Although a rigid conformation may be postulated for tricyclic orthoesters of
sugars on the basis of general stereochemical considerations, there has previously. been
little experimental evidence to support this proposition. We have now synthesised the
series of a-D-xylopyranose tricyclic orthoesters (1—6) and have investigated their p.m.r.
spectrak; Coxon® recently described the p.m.r. spectrum of the C-3 epimer of compound §,
namely, 3-O-benzoyl-a-D-ribopyranose 1,2,4-orthobenzoate (7). Our results,together with
those of Coxon, provide evidence for the high conformational rigidity of the heterccyclic
skeleton of compounds 1-7.

H-3
1 R=Me , R'=Ac 820 HS o
2 R=Me, R=B2z H-2 Het
3 R=Me , R'=PhNHCO H-4 oL

4 R=Ph , R'=Ac

5 R=Ph , R'=Bz o) O
6 R=Ph , R'=PaNHCO

The values of the *H spin—spin coupling constants obtained for orthoesters 1—6,
for solutions in deuteriochloroform or benzene, and the data of Coxon!® for orthoester
7 are presented in Table I. As can be seen, the variations of the substituent at position 3
of the xylose orthoesters, the change of solvent, and inversion of the configuration at C-3
do noft significantly affect the coupling constants {excluding the obvious changes in H-3
coupling due to change of configuration at C-3). The variations of dihedral angle for each
pair of protons (see Table II), as calculated in accordance with the Karplus equation®, are
less than 5°. Moreover, these variations in the angles are probably due to the approximate
character of the Karplus equation andfor to the experimental error in the determination
of coupling constants. Our results show, therefore, that the dihedral angles in these com-

*Details of tilese compounds and measurements will be published later.
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pounds are unaffected by (7) solvent, (%) the size of the axial substituent on C-3, and (i)
inversion of configuration at C-3, indicating a system of high conformational rigidity. The
rigidity of the tricyclic system in the orthoesters 1—7 makes the compounds interesting
models for stereochemical and conformational investigations.
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