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13C-N m.r data pubhshed to dateIs on the benzyhdene acetals of carbohydrates 
have concerned 4,6Gbenzyhdenehexopyranosldes and the thermodynamlcally more-stable 
Somers No comparable data are avadable for lsomerlc 1,3dloxolane derlvatlves formed 
from pyranold, vlcmal czsdlols, the absolute confguratlon of wluch can be determined by 
‘H-n m r spectroscopy provided that both isomers are avallable4 

In the stereoselectlve hydrogenolysls’ y6 of such d,oxolane derlvatlves (with 
LIA~~-AICI~), the reagent attackssd the axlally oriented oxygen atom of the dloxolane 
rmg m the exe Isomers and yields a product contammg an axial hydroxyl group and an 
equatorial benzyloxy residue In contrast, the endo isomers yield products containing an 
equatorial hydroxyl group and an axial benzyloxy residue 

We now report I3 C-n m r data on lsomerlc I ,3-&oxolane derlvatlves 111 relation to 
the questions (a) are both isomers needed for the determination of the absolute configura- 
tion, and (b) a the tiectlon of rmg cleavage influenced by the motlonal behavlour of the 
phenyl groups? 

The data for eleven parrs of compounds are listed m Table I and lead to the con- 
clusion that the absolute configuration can be deterrmred on the basis of the followmg 

regularltles, even If only one of the Eomers IS avallable (1) The chenucal sluft of the acetal 
carbon (C-7) of the &oxolane rmg depends on the sterlc posltlon of the phenyl group In 
the 6~0 Isomers, C-7 resonates m a range of 102 8-103 4 p p m , whereas it 1s less shielded 
m the e&o isomers and its value 1s between 103 EL-104 7 p p m , (2) U-substitution 

(benzylatlon, acetylatlon, or acetalatlon) of the pyranoslde has only a small effect on the 
chenucal shift of C-7, (3) the quaternary carbon (member of the aromatic rmg) attached to 
C-7 always resonates at a lower field m the exe isomers (139 p p m ) than m the endo 

Somers (137 5 p p m ), (4) the difference (AS) between the chen-ucal sh&ts of C-7 and the 
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PRELIMINARY COMMUNICATION c9 

quaternary carbon atom m exe Eomers IS > 35 4 p p m , whereas it IS < 33 8 p p m m endo 
Isomers, (5) the dloxane and the &oxolane rings can be dlstmgunhed on the basis of their 
chenucal shifts, the upper lmut of the former group usually bemg 102 p p m 

On the other hand, the spin-lattice relaxation times (TI) of exo and endo derlva- 
tlves of 1 (see formulae) indicate tht these molecules undergo isotropic tumbling (the 
&pole-dipole relax&Ion mechamsm being dommant), therr motlonal bebavlour IS quite 
sun&~, so that the tigh degree of stereoselectlvlty of rmg cleavage cannot be related 

thereto The results of the measurement can be summarized as follows (I) both phenyl 

groups rotate freely around the axis mtersectmg the pars-carbon atom, by an ldentlcal ratlo 

TI(u,m)/TI@) = 2 8, (2) the free rotation of the methyl group of rhamnose 1s hmdered m 
both isomers (for a free rotor, we should expect” a TI value of m-6 set), (3) the TI value 
of C-7, which IS a member of the flexible dloxolane rmg, 1s slgnlficantly greater than the 
average value of the sugar rmg, 2 15 set 

Spm-lattice relaxation times were measured at 5S0 for 25% solutions LII CDCl, , 

usmg the Progressive Saturation method A two-parameter, nor&near, damped least- 
squares fit” was apphed for the calculation of mdlvldual Tl values Statlstlcal errors in Tl 
data are better than 6% (S/N = 170, NT = 1024) 
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