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Previously, i t  had been reported that  in the pept ide  synthesis i t  is possible in a number of cases to use carbo-  

c yclohexyloxy protect ion (CChO-)* [1], which has a number of valuable  advantages.  Thus, it  is removed in hydro-  
brominolysis and is stable during ca ta ly t i c  hydrogenation.  Besides this, we established that  the CChO amino acids 
are obtained in higher  yields than, for example ,  in the case of the carbobenzoxyamino acids, and they also crys- 

t a l l i z e  with much greater ease than the la t ter  [2]. This also applies to such amino acids as proline,  leucine,  val ine ,  
phenyla lanine ,  etc.  The c leavage  of the CChO group does not go very fast [1], which hinders its use to a substantial 
degree.  Previously the theory was expressed that the nature of the amino-ac id  radica l  can affect  its rate of c leavage  
during hydrobrominolysis  [3]. To study this problem we synthesized a number of CChO amino acids (table) by a 
procedure c losely  s imilar  to that  used to obtain the corresponding carbobenzoxy derivatives.  

EXPERIMENTAL 

CChO-Dl-alanine (I). To a solution of 2 g of DL-alanine in 15 ml of 2 N NaOH solution at 0 ~ was added in 

portions, with stirring, 4 g of carbocyclohexyl chloride (CChO-CI) in an hour; the pH of the medium (8-9) was 

controlled by the addition of 15 ml of 4 N NaOH solution. The stirring was continued for another 1-1.5 h at 20 ~ 

after which the react ion mixture  was ext rac ted  with ether  and the a lkal ine  layer  was ac id i f ied  with 6 N HC1; the 

obtained oil  c rys ta l l ized  on cooling.  We obtained 4.2 g (87%) of  (I); m. p. 123-125 ~ CChO-L-phenyta lanine ,  

CChO-DL-methionine  and CChO-L-tyrosine  were obtained in a similar manner  (see table) .  

CChO-DL-leuc ine  (II). To a solution of 3 g of DL-leucine  in 12 m l  of 2 N NaOH at 0 ~ were added in an hour, 
in portions, 4 g of CChO-C1 and 14 m l  of 2 N NaOH. The react ion mass was stirred for another hour at 20 ~ after 

which it was washed with ether and the aqueous layer  was ac id i f ied  with 6 N HC1. The obtained oil  was extracted 
with ethyl ace t a t e ,  and the solutions was dried over NazSO 4 and evaporated.  The obtained oi ly  residue was dissolved 

in 15 ml  of 20~ KHCO s solution and the solution was ac id i f ied  with concd. HC1. The obtained oil  was extracted 
with ethyl ace ta te  (4 x 25 ml)  and the solution was dried over N~SO 4, evaporated,  and the obtained oil  became 

crystal l ine when kept over P205 in vacuo. We obtained 4.13 g (70~ of (II); m. p. 78-80 ~ CChO-L-prol ine  and 

CChO-DL-val ine  were obtained in a similar  manner  (see table) .  

CChO-DL-serine (III). To a solution of 1.5 g of DL-serine in 30 m l  of saturated NaHCO 3 solution was added 

2.4 g of CChO-C1. The react ion mixture  was stirred vigorously for 2 h at 25 ~ after which the solution was washed 
with ether. Acid i f ica t ion  with concd. HC1 gave 2.8 g (85%) of (III); m. p. 105-107 ~ CChO-DL-threonine was 

obtained in a s imilar  manner (see table) .  

CChO-DL-aspar t ic  acid (IV). A mixture of 3.25 g of DL-aspartic acid,  3 g of MgO, 40 ml  of water and 13 ml  
of ether was stirred at 0 ~ Then 5.2 g of CChO-C1 was added in portions over 30 rain,  after which the mixture was 
kept at 20 ~ for 1 h,  the MgO was f i l tered off, and the solution was extracted with ether and then acidif ied with concd. 

HC1. The obtained oil  was ext rac ted  with ethyl  ace ta te ,  and the solution was dried over NazO 4 and then evapora ted  
in vacuo. The residual  oi l  was reprec ip i ta ted  from ethyl  ace ta te  solution with petroleum ether ,  and the obtained 

* eChO - = x ,__@/ - -o - - co - - .  
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Carbocyclohexyloxy deriva-! Empirical 
formula and 

l ives of eL-amino acids 

DL-Alanine [ i] 

DL-Valine 

DL-Leucine 

DL-Serine 

DL- Threonine 

L-Phenylalanine [ i] 

L- Tyrosine 

L-Proline 

DL-MetMomne [I] 

DL-Aspartic acid 

L- Glutamic acid 

DL-Aminoadipic acid 

*From water. 

mol .  wt. 

CloH1704N 
215 
C12H2104N 
243 
C13H2a0452" 
257 
CIoH17OsN 
231 
CnHl~O~ 
245 
OI6H2IO4N 
291 
Clea-I210~ 
307 
GI2HI9'O4N 
241 

C,I 1HIrO6N 
[259 
C12Hlr 

18 21 r 6 
287 

Found, % 

55,40 

59,00 

50,61 

52,28 

53,77 

66,21 

62,31 

59,531 

50,39 

50,71 

52,58 

54,11 

8,28 

8,64 

8,95 

7,35 

7,75 

7,22 

6,84 

7,88 

7,27 

6,56 

6,95 

7,32 

tt C 

~,21 

~,61 

3,86 

~' ,48 

3,0 

7,15 

5,7fi 

7,8~ 

7,25 

6,6~: 

6,7 c 

7,2, ~ 

Calcd . ,  % 

tI C 

55,81 

59,26 

50,70 

51,95 

53,88 

55,98 

62,54 

59,75 

50,57 

50,9G 

52,7~ 

54,35 

M. p . , ~  

92 124--125" 

70 68- 90 * 

95 78- 80 * 

80 105--107" 

82 133--134" 

94 133--136" 

86 154- 155" 

87 82--8:3 * 

82 99--101" 

50 139--14l* 

44 105--107" 

40 85-~87 * 

oil  c rys ta l l ized  on cooling and rubbing. We obtained 3.18 g (50%) of (IV); m. p. 139-141 ~ CChO-L-g lu tamic  

acid  and CChO-DL-aminoadip ic  acid were obtained in a similar  manner (see table) .  

S U M M A R Y  

The carbocyc lohexyloxy  derivat ives of some a - a m i n o  acids were synthesized. 

LITERATURE CITED 

1 .  

2. 

3. 

F. C. McKay and N. F. Albertson, 7. Am. Chem. 8oc.,  79, 4686 (1957). 

V. O. Debabov and V. A. Shibnev, Izv. AN 888R, Otd. Khim. Nauk, 1963, 870. 
K. T. Poroshin, T. P. Chuvaeva,  and V. A. Shibnev, Izv. AN SSSR, Set. Khim.,  1964, 1548. 

All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this peri- 

odical l i t e ra ture  m a y  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at the  b a c k  o f  t h i s  i s s u e .  
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