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Letters to the Editor 

Lengthening of O--H distance of the intramolecular O--H.. .O hydrogen 
bonds in molecular systems with conjugation 

E. V. Borisov 
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5/2 uL Zhodinskaya, 220141 Minsk. Belarus: 

E-mail: evb@ns.iboch.ac.by 

Recently I on the basis of  neutron diffraction data a 
dependence of  the distances d o _  H and do..H within the 
hydrogen bond (HB) O- -H . . .O  on the distance do... o 
was obtained. Previously, 1-~ for several H-bonded sys- 
tems, e.g., enolic forms of  13-diketones, a concept of  
synergism of  HB and conjugation has been developed. 
it was called a "resonance-assisted hydrogen bond" 
(RAHB). 4 A comparison o f  the above-mentioned de- 2.0 
pendence with the appropriate data for RAHB contain- 
ing systems is lacking in the literature. This work fills in 1.8 
that gap. 

The dependence for the common H-bonded sys- 
tems I and data obtained from the literature 4-8 for 1.6 
systems with RAH B are shown in Fig. 1. Their juxtapo- 
sition allows one to detect a number of  distinctions of  1.4 
RAHB containing systems. First, in the distance do.., o 
range of  2.55--2.62 A the bond lengths dO-H are almost 
the ,same for both systems but distances O...H are 1.2 
noticeably longer in the case of  the RAHB containing 
systems. Second, in the distance do... o range of  2.40-- 
2.50 A. the dependence obtained by us more rapidly t.0 
deviates from the O- -H  branch toward the O...H branch. 
This points to the abnormal (relative to common sys- 0.8 
terns) lengthening of  the O - - H  bond in the same range 
of do... o. Third, the deflection point of  tile dependence 
(obtained by interpolation) corresponds to greater O- -H 
and O...H distances (-1.27 A vs. 1.20 A) and lesser 
O...O distances (region within 2.40--2.49 A vs. 2.39 A). 
The observed scattering of  points at small do_.o values is 

probably caused by the fact that the character  of  the 
potent ia l  energy surface (PES) of RAHB is dependent  
not only  on do... 0 distance but also on other  factors. 
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Fig. 1. Juxtaposition of the internuclear distances do... H and 
do_..o obtained by neutron diffraction for common molecular 
systems i (1), by X-ray diffraction for systems with con- 
jugation 4-7 (2), and by neutron diffraction tor systems with 
conjugation 4,5,7,8 (3). 
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e.g., e lec t ron-vibra t ional  interact ion.  9 Moreover ,  since 
the ILAH B conta in ing sys tems in solution are character-  
ized with a double well P E S  with a small barrier, s the 
packing density may as wel l  influence the PES form in 
the crystal. 

The author expresses his gratitude to Prof. W. Saenger 
and Dr. T. Steiner for the i r  help in the work. 
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Separation of raeemie closo-3,3-O13,Z-norbornadienyl)rhodacarboranes 
into enantiomers by HPLC on chiral stationary phases 
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Racemic closo-rhodacarboranes, viz.. closo-3.3-(rl3"2-CTH~-2-CR~)-I-R2-2-R3-3,1,2- 
RhC~BgH ~ (R I = R 2 = R 3 = H: R ! = H, R 2 = R 3 = Me; R I = R- = R 3 =" Me) and closo-2,2- 
(q3"2-'CTHz-2-CH2)-2"I'7-RhC2B~HI i)' were successfully separated into enantiomers by high- 
performance liquid chromatography (H PLC). 

Key words: eloso-rhodacarboranes, high-performance liquid chromatography, enanti- 
omers, cbiroptical properties. 

High-per fo rmance  l iqu id  chromatography  (HPLC)  
on chiral sorbents is one  o f  the  most conven ien t  meth-  
ods for the analysis o f  e n a n t i o m e r s  and practical  prepa- 
ration of  optically act ive  n -complexes .  This  method has 
opened  up new oppo r tun i t i e s  of  obtaining high-purity 
enant iomers  even f rom racemates  that have no suitable 
functional groups for the  synthesis  of~diastereomers and 
their  subsequent sepa ra t ion  by classical crystallization 
methods.  I,/ Only recen t ly ,  H P L C  has b e c o m e  the ob- 
jec t  o f  extensive use for  the prepara t ion  o f  chirat 
metallacat13oranes, w h i c h ;  h -owever ; -a re -mo~t ly-sand-  
wich bis(dicarbol lyl)  3 a n d  rc -cyc lopen tad ieny l -n -d i -  
carbollyl 3,4 complexes  wi th  functional  groups in the 
carborane ligand. 

Using HPLC on ch i ra l  phases, we could  separate for 
the first t ime a series o f  semisandwich closo-rhoda- 
carboranes (closo-3,3-(r13"2-CTHT-2-CR}2)-I-R2-2-R 3- 
3,1,2-RhC2BoH o ( l a - - c )  and closo-2,2-(r13.2-CTH7 - 
2-CH2) -2 ,1 ,7-RhC2B~lql  t (2)) into enant iomers ,  

R ~ Rh 

l a - - c  2 

a b c 

R 1 H H M e  
R 2 H M e  M e  
R 3 H M e  Me  

Racemic  complexes Ia and 2, which are known to 
be highly efficient catalysts for the diastereoselect ive 
hydrogenat ion of  metacycline,  5,6 could be separated on 
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