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Abstracf - A chiral palyhydroxylated pyrrolidine bearing a C -anis of symmetry has 2 4 
been obtained. Full 'H nmr assigmenrs could be made allowing determination of T 

3 
as the liquid state conformation. 

Optically active hydroxylated pyrrolidines are of current interest as chiral inducersls2 or glyco- 

sidase inhibir~rs~.~. The recent announcement by two c e a m ~ ~ ~ ' ~ ~ o f  the synthesis of an isomer of 

the title compound promts us to disclose hereby our results in that area. 

~t had been shown earlier that a tricyclic pyrrolidine could be obtained in four sceps12 from a 

bis-acetal of ~ - ~ l u c i t o l ~ ~ .  I t  was then realized that runoval (formic acid-90'C-150 m i d  of both 

acetals would lead to a symmetry-bearing chiral polyhydroxylated pyrrolidine, namely - I ,  which was 

isolated in 97% yield as its formate salt: m.p.ll4'C (softens), 145'C (fully melts); [elD= -10.1' 

( c  = 0.64, H20). 

Although the synthetic design from D-glucosamine 12'13 secures a built-in symmetry, a derailed nmr 

work was undertaken to shed light in particular on the conformational features of 1. A C2-axis of 

symmetry (on the time-averaged mr scale) was quickly revealed by the off-resonance 20 me I3c 
spectrum which showed only three types of carbon D20, 6 ppm: 74.9 (C ,C ), 65.0 (C2,C5), 57.5 ( 3 4 
(CH~OD)] . The s p e t r y  was confirmed by observation of a single resonance for H and H4, and a 

I 
3 

single coupling (with neighbouring H2 and H5) in the H m r  spectrum. So as to get the lacking 

J3_4. an analysis of 13c satellites was carried out: the H ~ - ~ ~ C - ~ ~ C - H  a r a y  leads ro non-equiva- 4 
lence of H and H which allows direct observation (~ig.1) of J3-&. Thus a complete set of values 

3 4 
(6, J) for all protons of i w a s  obtained (see  Table I), u i n g  PANIC (Program for Iterative Sirnula- 

tion, Brukei Software) to solve the ABCX system. 

Table I 6 PPm Hz 8 H . 3 94 ; H3 & H4: 4.32 ; HZ,& H ~ , :  3.87 ; Hz,, & H5,, : 3.97 5' ' 

J Hz J2-2,= J5.$,= 8.8; J2-2,,= J5_5,,= 5.0; J2_3= Jq-5= 2.9; J2,-2.,= J5,-5,,= -12.4; J3_4= 1.7 

Figure I - I3c satellite bands observed for H., and H4 



There is a key point of interest: when compared with literature ~ a l u e s ~ ' ~ ,  J3-& is unexpectedly low. 

This discrepancy has to be explained as this might reflect a   on formational effect. In fact, theare- 
tical calculations in proline series clearly demonstrated thac substituent effects on the coupling 

constants were mainly due to their action on conformation15. This was exemplified in 4-hydroxypro- 

line and furthermore with cy~lo-(Pro)~ in which differing geometries for each pyrrolidine ring were 

reduced thus yielding two ranges (1-3 and 8-11 Hz) for J3_4 coupling constants16-18;these ranges 

were thus reflective of individual ring geometries. 

Now if calculations, using the cycle-(Pro) -tailored 
3 

Karplus equatzon16, are made for 1 a 8517.5' value is 
found for the H3C3X4H4 dihedral angle. Among all 

existing 5-membered ring conformations obtained with 

HOCH, &v CH20H the pseudorotation mncept18, only four of them 
4 incorporate the desired symmetry: N~ and 3T (and 

their mirror images). The former is excluded as this OH 

would yield a much higher coupling ~onstant~'~. 
3 Therefore, ;'I (or T, its mirror image) is retained 
4 

:T conformation of I 
as the solution conformer for i. 

8,14 Full assay of the biological activity should allow to know whether this is of significance . 
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