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In a gas chromatographic (GC) study of stereoisomeric I,Sdioxanes we 
observed large differences between the retention times of some pairs of stereoisomers, 
whereas other pairs display only a minimal difference when examined under the 
same experimental conditions\ indeed, in certain cases they virtually cannot he 
separated chromatographically (see Table r). 

The conformations of the tabulated compounds have been studied by means 
of various methods by Bogatskii et ai.‘. They found that, as regards the pairs (1) and 
(2) and (3) and (4), there is no essential difference between the conformations of the 
individual stereoisomers: each is in the chair conformation (A)‘. In the cze of the 
pairs (5) and (6) and (7) and (S), however, there is a difference between the conforma- 
tions of the two isomers: (5) and (7) have chair conformations (A), whereas the 
structure of (6) or (8) is a deformed chair (B)‘. The deviation from the stable confor- 
mation A depends on the size of the substituents on the ring. The numerical values 
given in column 4 of Table I give a measure of this deviation. The greater the value of 

the greater is the difference between the cosSormations of the two geometrical isomers. 

The difference between the conformations of the isomers also appearsin their 
solubilities, leading to different retentions. Our experimental data .indicate .that the 
AifTerence between the retentions of the stereoisomers varies in direct proportion to 
the difference between the conformations of the individual isomers. 

A similar tendency can be seen on the experimental data of Efiel and ECnoebe?, 
.:?hich also provide the chance to deduce certain redarities in the relationship between 
.‘onformationai ener.q and retention time. (It should be noted that the configurations 
‘nd probable conformations of the variously substituted 1,3-d.ioxane stereoisomers 
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TABLE I 

GC RETENTION DATA ON STEXJZOISOMERIC I,3-DIOXANES 

GC column: 2 m 15% Carbow2x 20 M/Kieselguhr + 2 m 15% Apiezon M Grease/Kieselguhr. 
Temperature: 200”. 

cor;?pound Structure Retention T - C Confor- Ref. 
time ___ - 100’ mation 
(min) rtc 

(1) _r-2-Isopropyl-cis-Sethyl- 
-5-(2-methoxyethyl)-1,3- 
4iioxane 

(2) r-2-IsopropyEtrans-s- 
-ethyl-5-(2-methoxyethyi)- 
-1,3-dioxane WKX 

(3) r-2-Methyl-lram-5-(2- 
-ethoxyethyl)-S-isopropy!- 
-1,3-dioxane 

(4) r-2-Methjkis-5-(2-ethoxy- 
-S 

ethyl)-5isopropyl-1,3- 
-dioxane aa- 

(5) r-2-Methyl-cis-S-etJxyl-S- 
-isopropoxymethyl-1,3- 
-dioxiue +CXS 

(6) r-2-Methyl-rrans-5ethyL 
QC#- -5-isoproDoliymethyl-1,3- 9 

-dioxane 

(7) r-2-Jkopropyl-cis-Sethyl- 
-5-isopropoxymethyl-1,3- 
-dioxane %P 

(5) r-2-Isopropyl-rfans-5- 
-ethyl-S-isopropoxymethyl- 
-1,3-dioxane 

18.8 

20.0 

19.5 

20.5 

7.0 

8.6 

11.4 

14.7 

A 

3.1 1 

A 

A 

2.5 1 

A 

A 

10.3 2 

B 

A 

12.6 2 

B 

* T: retention time of isomer with trans configuration; C: retention time of isomer with cis 
configuration. 

are weli characterized, mainly as a result of work by Eliel et al.$ and Anteunis et al.‘; 

Methods used include NMR spectroscopy, and the determination of equilibrium 
constants and conformational energies, the latter by means of the Lewis-acid- 
cataiysed con&trational isomerization of the stereoisomers.) However, as the various 
chromatographic procedures are also employed in the synthesis of the stereoisomers, 
useful information on the stereostructures of the individual isomers may be obtaineJ 
even in the ea.rIy stases of the work, by determination of the retention data on tht: 
stereoisomeric pairs under the same chromatographic conditions. 

These results relate to the 1,3_dioxanes and to GC. However, there seems to h:- 
no reason why comparable results should not he obtained with other types of corn- 
pound and other ctiomatographic methods. 



NOTES 

ACKNOWLEDGEMENTS 

I thank ?rof. Bogatskii 
I J-dioxanes. 

REFEZENCES 

-373 

and his coileagues for providing the stereoisomeric 

1 A. V. Bogztskii, Yu. Yu. Samitov, S. F_ Egorova and T. A. Zakharchenko, Zfz. org. Khim., 5 

(1969) 830. 
2 G. I. Goriashina, A. V. Bogztskii, Yu. Yu. Samitov, A. I. Gren’ znd 0. S. Stepanova, Khim. 

Gererotsikl. Soed., 2 (1970) 263. 
3 E. L. Eliel and M. C. Knoeber, J. Amer. Ctiem. Sot., 90 (1968) 344k 
4 E. L. Eliel, J. R. Powers and F. W. Nader, Tetrahedron, 30 (1974) 515. 
5 M. Anteunis. D. Tavemier and F. Borremans. Hereroccles. 4 (1976) 293. 


