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CONFORMATIONAL ANALYSIS OF BENZOYLAMINOCYCLOHEXANE DERIVATIVES
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In the present paper we report the experimental results of
infrared absorption of benzoylaminocyclohexane (I), cis=-1-benzoyl-
amino-2-chlorocyclohexane (Il) and trans-1-benzoylamino-2-chloro-
cyclohexane (III),

These compounds were synthesized according to the Schotten-
Baumann reaction of coresponding cyclohexylamine derivatives and
benzoylchloride. The infrared spectra of these compounds were meas-
ured on a Japan Spectroscopic Model DS-402G high resolution infrared
spectropuotometer in crystalline state. The infrared spectra ob-

tained ure shown in Fig. 1, « znd 3
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From the comparison of 650 cm-1-800 cm_1 region of these
three spectra, it was concluded that 725 en™? vand of (II) and 740
cm'1 band of (II11) were C-Cl stretching vibration. These C-Cl
stretching vibrations are assigned to equatorial C-Cl, for if they
are due to axial C-Cl, they must be at lower frequency. For example

1

in cyclohexyl chlorides the C-Cl absorptions are at 742 cm ' (equa-

- L]
torial) and 688 cm™! (axial).(1) Accordingly conformations of (II)

and (II1I) were determined as follows.

NHCOCgHs

Cl

FIG. 4

Conformation of trans-71-benzoylamino-2-chlorocyclohexane

NHCOCZHg

Ci

FIG. S

Conformation of cis-1-benzoylamino-2-chlorocyclohexane

* Benzoylaminogroup is axial in (II) and equatorial in (III). Con-

formation of (I) could not be determined by this method.
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NH association bands of (II) were observed at 3340 em™! and

3060 cm~! and those of (III) at 3240 en™ ' and 3050 em™'. Therefore

1 1

3340 cm” hand must be assigned to axial N-H and 3240 cm™ ' band to

equatorial NH. In the spectrum of (I) N-H stretching vibration was

1 and 3070 ca™'.  The 2340 e~ band

1

observed at 3340 cm'1, 3240 cm”
is assigned to axial NH and the 3240 cm™ band to equatorial N-H
reasonably. From these results conformation of (I) was determined

as follows.

——
NH
Q)CGHS FIG. 6

NHCOCgHg
Conformation of benzoylaminocyclohexane

Tuboi (2) has concluded that N-H association band of trans--

1

amide is al 3370 cm-1-3290 cm” and that of cis-amide is at 3240

em™1-3170 en”.
Combination of his and our results 'leads to the conclusion that

axial benzoylamino group is trans-amide and equatorial benzoylamino

group is cis-amide.
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