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In the p r e s e n t  paper  we studied the composi t ion of the mixed products  that a r e  obtained in the d e s a m -  
ination of the conformat tonal ly  homogeneous c i s -  and t r ans -4 - t e r t -bu ty l cyc lohexy lca rb tny lamines  in o rder  
to a sce r t a in  the re la t ionship  between the conformation of the s tar t ing amine  and the cha rac te r  of the p rod-  
ucts that a r e  fo rmed  in the Dem'yanov  r e a r r a n g e m e n t .  

We were  the f i r s t  to obtain the s ta r t ing  amines  by the reduction of the amides  of c i s -  and t r a n s - 4 -  
t e r t -bu ty lcyc lohexanecarboxyl ic  acids with l i thium aluminum hydride. The s t e reochemtca l  pur i ty  of the 
acids was  conf i rmed by the IR spec t ra .  The desaminat ion products  we re  analyzed by GLC. The compo-  
nents of the mix tu re  we re  identified by adding authentic samples  to the analyzed mix ture ,  which samples  
we re  synthesized by us. The analys is  r e su l t s  a r e  given in Table  1. 

The degree  of r e a r r a n g e m e n t ,  accompanied  by expansion of the r ing,  was near ly  3 t imes  g r e a t e r  for 
the c t s - t s o m e r  than for  the t r a n s - i s o m e r  (the corresponding values a r e  27.9 and 10%). 

Only r e a r r a n g e d  alcohols and olefins a r e  formed dur~i~g the desaminat ion of the c [ s -amine ,  while in 
the case  of the desaminat ion of the t r a n s - a m i n e  the reac t ion  products  a r e  found to contain a substant ial  
amount of a p r i m a r y  ( rearranged)  alcohol.  The obtained resu l t s  can be explained if we take into account 
the s t e r eochemica l  d i f ferences  in the carbonium ions that a r e  fo rmed  in the desaminat ion of the c i s -  and 
t r a n s - i s o m e r s .  Ster ic  s t ra in  exis ts  in the molecule  of the s tar t ing  c i s -4 - t e r t -bu ty lcyc lohexy lca rb iny lamine  
and the corresponding diazonium ion, which is caused by the interact ion of the axial ly  si tuated ca rb iny l -  
amino group and the v-ax ia l  hydrogen a toms  (Scheme 1). 

The r e a r r a n g e m e n t s ,  caused by the migra t ion  of the hydride ion and the C - C  bond, which lead to 
carbonium tons (IIa) and (IIb), faci l i ta te  a r e m o v a l  of the s t ra in  in the s ta r t ing  s t ruc tu re .  The "backside" 

a t tack  of the carbontum center  by the molecule  of the 
TABLE 1. Composit ion of the Mixed Products  
Obtained in the Desaminat ion of e i s -  and t r a n s -  
4 - t e r t -Bu ty lcyc lohexy lca rb iny lamines  

Isomer 

cis 
trans 

Composition .of mixture 

CH,OH # ~ H ~ H 

13,7 ] 18 
5,t 25,3 

�9 

t4 ,2  54 
4,9 25,7 

outer  nueleophile is made difficult due to s t e r t c  hin- 
drance ,  which is c rea ted  by the T-axial  hydrogen 
a toms.  A p r i m a r y  alcohol with an unchanged s t r u c -  
t rue  is not fo rmed  in the desaminat ion of the c i s -  
i somer .  

In t r a n s - 4 - t e r  t -buty lcyc lohexylcarb tnylamine ,  
where  the CH2NH 2 group occupies  an equator ia l  posit ion 
and the carbonium center  is read i ly  acces s ib l e  to a t -  
tack by the  outer  nucleophtle,  one of the main d e s a m i -  
nation products  is t r a n s - 4 - t e r t - b u t y l c y c l o h e x y l c a r -  
binol (Scheme 2). A second pr incipal  product ,  namely ,  
1 -methy l -4 - t e r t -bu ty lcye lohexano l ,  as  well  as olefins 
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of  a n a l o g o u s  s t r u c t u r e ,  both i nd i ca t e  the  s u b s t a n t i a l  c o n t r i b u t ' ) n  m a d e  b y  the  c o n c u r r e n t  p r o c e s s  of h y d r i d e -  
ion m i g r a t i o n ,  wh ich  l e a d s  to the  i n t e r m e d i a t e  f o r m a t i o n  of  the  t e r t i a r y  c a rbon iu r a  ion. 

EXPERIMENTAL 

eis- and trans-4-tert-Butylcyclohexanecarboxylic Acids. An aqueous solution of the Na salt of 4- 
tert-butylbenzoic acid was hydrogenated under pressure in an autoclave over Raney Ni catalyst. At the end 
of hydrogenation the precipitate represented the difficultly soluble salt of the trans-aeid, from which the 
pure acid was isolated, followed by recrystallization from hexane; mp 174-175 ~ From [i]: mp 174-175.5 ~ 
[2]: 181-181.5 ~ [3]: 176-177 ~ The cis-aeid was obtained from the mother liquor that remained after re- 
moval of the Na salt of the trans-acid, and it was purified through the ammonium salt. Recrystallization 
from hexane gave a product with mp 116-117 ~ From [I]: mp 117-118~ [2]: 119.5-120.5 ~ The IR spectra 
contained absorption bands for the cis-isomer at 1035 and 1155 cm -i, and at 1050 and 1188 cm -i for the trans- 
acid. From [3J: 1035, 1155 and 1045, 1187 cm -i, respectively. 

eis- and trans-4-tert-Butylcyclohexaneearboxamides. The 4-tert-butylcyclohexanecarboxylie acids 
were treated with a 1.5-fold excess of thionyl chloride. The crude acid chloride was added to eonc, NH 3 
solution that had been cooled to 0~ The trans-amide was reerystallized from eydohexane, mp 133.3- 
134.5 ~ From [2]: mp 134.5-135 ~ [4]: 134.2-135.8 ~ The cis-amide was recrystallized from alcohol, mp 
159-160 ~ From [2]: mp 161 ~ [4]: 162.7-163 ~ 

cis- and trans-4-tert-Butylcyclohexylcarbinylamines. The amines were obtained by the reduction of 
the corresponding amides with a 2-fold excess of LiAIH 4 in absolute ether. The cis-amine distilled at 92- 
94 ~ (7 ram); n~ 1.4682; yield 70%. Found: C 77.90; H 13.60; N 7.64%. C~IH23N. Calculated: C 78.02; H 13.71; 
N 8.26%. The trans-amine distilled at 91-91.5 ~ (7 ram); 23 1.4640; yield 75%. Found: C 77.95; H 13.63; N 
7.48%. CiiH2aN. Calculated: C 78.02; H 13.71; N 8.26%. nD 

887 



c i s -  and t rans -4- te r t -Buty lcyc lohexylca rb ino l s .  The carbinols were  obtained by the reduction of the 
c i s -  and t r ans -4 - t e r t -bu ty l -cye lohexaneca rboxy l i c  acids with LiA1H 4. The c i s -4 - t e r t -bu ty lcyc lohexy lca r -  
binol was obtained in 65% yield; bp 110-111 ~ (6 mm). F rom [5]: bp 133-136 ~ (27 ram). The t r a n s - 4 - t e r t -  
butylcyclohexylcarbinol  was obtained in 60% yield; bp 109-110 ~ (6 ram); n~ 1.4668. From [5]: bp 140-140.5 ~ 
(28 ram); n~ 1.4683. 

4- ter t -Butyleyclohexanone.  The oxidation of 4- ter t -butylcyclohexanol  with sodium dichromate  gave a 
product  with mp 49-49.5 ~ F rom [6]: mp 51.8-52 ~ 

1-Methyl-4- ter t -butylcyclohexanol .  The react ion of 4- ter t -butylcyclohexanone with methylmagnesium 
iodide [6] gave 1-methyl-4- ter t -butylcyclohexanol ;  yield 80%; mp 57-58 ~ From [6]: mp 57-58 ~ 

4- ter t -Butylcycloheptanone.  The compound was obtained in 44% yield by the method descr ibed for the 
12 1.4710. synthesis  of cycloheptanone [7]; bp 100-102 ~ (7 mm); n~ 1.4585. From [8]: bp 95-100 ~ (7 ram); n D 

4- ter t -Butylcycloheptanol .  The compound was obtained in 70% yield by the reduction of 4 - t e r t -bu ty l -  
cycloheptanone with LiA1H 4 in absolute ether; bp 107-110 ~ (10 mm); n~ 1.4740. 

1 -Methy l -4 - t e r t -bu ty l - l - cyc lohexene .  Obtained by the dehydration of 1 -methyl -4- te r t -bu ty lcye lohex-  
anot by heating the la t te r  with conc. H2SO4; bp 87-90 ~ (20 ram), F rom [9]: bp 74-75 ~ (11 ram); n~ 1.4626. 
Chromatographic analysis  disclosed the p resence  of i somer ic  olefins (5%). 

te r t -Buty lcyc loheptenes .  The compounds were  obtained as a mixture  of i somers  by the dehydration of 
4- ter t -butylcycloheptanol  using the above descr ibed method. 

The desamination was run as descr ibed  in [10], in aqueous medium in the p resence  of HC104. 

The chromatographic  analysis  of the desamination products  and of the standard alcohols and olefins 
was run on a Khrom-2 chromatograph,  using a copper column (length 2 m, d iameter  4 ram) filled with 
graphit ized soot, a t empera tu re  of 216 ~ and a c a r r i e r - g a s  velocity of 8 ml /min .  A f lame-ionizat ion detec-  
tor  was used. 

C O N C L U S I O N S  

1. The c i s -  and t rans -4- te r t -bu ty lcye lohexylcarb iny lamines  were  synthesized and their  desamination 
was studied. 

2. The ro le  of conformational  factors  during the i somer ic  t ransformat ions ,  accompanying the des-  
amination of s t e r eo i somer i e  amines ,  was shown. 
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