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ALKYLATION OF 3-SUBSTITUTED CYCLOHEXANONE 

ENAMINES 

E. N. Aredova, P. A. Krasutskii, 
M. M. Krayushkin, S. S. Novikov, 
V. V. Sevost'yanova, and A. G. Yurchenko 

UDC 66.095.253:547.594.3 

The behavior  of 4-subs t i tu ted  cyclohexanone enamines  when condensed with ac ry loy l  chloride was 
descr ibed  in a prev ious  communicat ion [1]o The behavior  of cyclohexanones that  have a substi tuent in the 3 
position was studied in the p resen t  paper .  In cont ras t  to 4-benzoylcyelohexanone,  3-benzoylcyclohexanone 
(iiI) does not fo rm the enamine when reac ted  with morphol ine.  Ins tead the morpholine sal t  of benzoic acid 
(IV) is  fo rmed  under a wide range of conditions. 
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In cont ras t  to 1,4-cyclohexadione,  1 ,3-cyclohexadione (V) r eac t s  with morphol ine to give only the 
monoenamine (VI). 
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In cont ras t  to monoketone enamines ,  1 -morphol inocyc lohexen-3-one  (VI) is  stable,  which can be explained by 
the conjugation of the carbonyl  group with the in t racyc l i c  double bond. This  apparent ly  explains the fact  that 
the a lkylat ion of enamine {VI) with ac ry loy l  chloride leads to the monoalkylat ion product  (VIII) and not the 
b icyel ic  product  (VII). Probably ,  due to conjugation with the carbonyl  group, in (VI) the i somer iza t ion  of the 
double bond in the 6 posit ion is  made difficult and alkylat ion at this center  fails to occur .  Since in the l i t e r a -  
ture  only the melt ing point i s  given for  (VIII), additional data was needed in o rde r  to identify the compound 
obtained by us. The H A and H B protons  have acid p roper t i e s ,  and acid (VIII) when t i t ra ted  with 0.1 N alkali  
solution behaves  like a dibasic  acid (g-eq =92, which is  half  of the molecu la r  weight). The NMR spec t ru m of 
(VIII) was  taken in pyridine and is  eas i ly  in te rp re ted  as  being the spec t rum of the pyr id in ium salt:  12.97 = 
2H a (region of acid protons  that f o rm an H bond), 2.95 =2Hb, 2.86 =2He, 2.44=2He, 1.84=2Hd . 
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A number  of t r ans fo rma t ions  was run in o rder  to conf i rm the s t ruc tu re  of (VIII) chemical ly.  
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Structures  (IX)-(XI) a re  in a g r e e m e n t  with the phys icochemica l  and e lementa l  ana lys is  data. 

E X P E R I M E N T A L  

The IR spec t r a  were  taken on a UR-20 ins t rument ,  while the NMR spec t ra  were  taken on a Var ian  A-  
60DA s p e c t r o m e t e r  (60 MHz). The m a s s  s pec t r a  were  obtained on a Var ian  CH-6 MAT GmbH ins t rument  
using the following conditions: d i rec t  inse r t ion  of the sample  into the ion source ,  energy of ionizing e lec t rons  
70 eV, emiss ion  cur ren t  100 #A, acce le ra t ing  vol tage 1.75 kV, and t e m p e r a t u r e  of  ion source  180~ 

3-Benzoylcyclohexanone (III) was  synthesized as  descr ibed  in [2, 3]. Morpholine sa l t  of benzoic acid 
(IV} [4], mp 121-122 ~ ( f rom water) .  The IR spec t rum r e s e m b l e s  the spec t rum of benzoic acid. Based on the 
mixed mel t ing point and IR spec t rum,  the sa l t  obtained by counter  synthesis  is identical  with the sa l t  i sola ted 
f rom the react ion.  

1-Morphol inocyctohexen-3-one  (VD was obtained as  descr ibed  in [4] and has  mp 92-94 ~ cf. [5]. I n f r a -  
red spec t rum (u, cm-1): 1640 (C ~ O ) ,  1580 (C----C). PMR spec t rum (6, ppm): 1.97-2.5 m (6Ha), 3.21-3.27 q 
(4 H~) ,  3.65-3.81 q (4 Hfl), 5.25 s (1 HbL Mass  spec t rum (m/e) :  181(M~),  153(M +1 - CO}, 125(M +~ - 2CO), 
95(M + ~ _ C4HsON). 

1 - ( C y c l o h e x a - l ' , 3 ' - d i o n - 2 ' - y l ) - 3 - p r o p a n o i c  Acid (VIII). The alkylation with acry loyl  chloride was run 
a s  descr ibed  in [6]. The imoa ium sal t  was  decomposed by refluxing with wa te r  for 1 h to give {VIII) in 32% 

�9 ( o )  
yield, mp 179-180 ~ cf. [7]. In f r a red  spec t rum (u, cm-1): 1700 (CO0}, 1580, 1610 (C-~O),  1645 c--/c~ 3250- 
3280 (OH). 

Lactone of 1 - ( C y c l o h e x a - l ' , 3 ' - d i o n - 2 ' - y l ) - 3 - p r o p a n o i e  Acid (IX). Acid (VIII) was sublimed twice at 180 ~ 
(10 mm) to give the lactone (IX) in 90% yield,  mp 48-50 ~ In f ra red  spec t rum (u, cm-I) :  1600 ( C = C - C = O ) ,  
1660 (C-~-C), 1700 (C----'=-O), 1285 (~---C-O), 1040, 1090 C-C-O) .  Mass  spec t rum (m/e) :  166 (M+~), 138 (M + ~ -  
CO), 110 (M +~--  2CO), 82 ( M + ; - 3 C O ) .  Found: C 65.42; H 6.01%. CgI-I1003. Calculated: C 65.65; H 6.07%. 

Dimethyl  E s t e r  of 1 - ( C y c l o h e x a - l ' , 3 ' - d i o n - 2 ' - y l ) - 3 - p r o p a n o i c  Acid. The es te r i f i ca t ion  was run as 
descr ibed  in [8]. Remova l  of the solvent gave a v i scous  oil, which was purif ied on A1203 (I activity}. In f ra red  
spec t rum (u, cm- l ) :  1200, 1170 ( -C-OCH3)  , 1250 (~-~C-O), 1090 (O-CH3) , 1615 (C-----C), 1740 (Cm-O). 

Pe rhyd roeoumar in  (XI). Amalgamated  Zn dust was obtained by s t i r r ing  a mixture  of 15 g of Zn dust, 
1 g of HgC12, 0.8 ml  of conc. HCI, and 5 ml of wa te r  for 5 min. Then the aqueous l ayer  was decanted, 25 ml 
of eonc. HC1, 25 ml  of water ,  and 1.9 g of acid (VIII) were  added, the mixture  was ref luxed for 10 h, and 
then 25 ml  of the solution was dist i l led off, another  25 ml of conc. HC1 was added, and 25 ml  of the solution 
was again dist i l led off. This  operat ion was repeated  once more  and the res idue  was s t eam-d i s t i l l ed .  The 
dis t i l la te  was ex t rac ted  with e ther ,  dried over  Na2SO4, the e ther  was removed ,  and the res idue  was disti l led 
at 9 6 - 1 0 1  ~ (2 mm).  Yield 81%, nD 2~ 1.4778. Found: C 70.40; H 9.50%. C9H1402. Calculated: C 70.20; H 9.19%. 

C O N C L U S I O N S  

The behavior  of 3-subs t i tu ted  cyclohexanones in enamination and alkylation reac t ions  was studied; the 
reac t ion  of morphol inocyclohexen-3-one  with ac ry loy l  chloride gives  1 - ( cyc lohexa - t ' , 3T-d ion -2 ' - yD-3 -p ro  - 
panoic acid. 
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EFFECT OF POLYSTYRENE ANIONITE 

ON EQUILIBRIUM RATIO BETWEEN 

DIASTEREOMERIC COPPER COMPLEXES 

OF ALANINE DIPEPTIDES 

L. V. Vinogradova, V. A. Tsyryapkin, 
Yu. N. Belokon', and V. M. Belikov 
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Dia s t e r e omer s ,  whose ra t io  is not equal to one, a re  formed in the epimerizat ion of the metal  complexes 
of dipeptides that have more  than one a s y m m e t r i c  C atom [1]. In the present  paper  it was shown that the 
position of the equi l ibr ium between the d i a s t e r eo m er i e  complexes of dipeptides can be changed by adding 
anionite CG-400, which has the ability to sorb  these complexes by e lec t ros ta t ic  and hydrophobic forces ,  to 
the solution. 

EXPERIMENTAL 

As the starting reagents we used the dipeptides L-AIa-L-AIa and (DL)-AIa-(DL)-AIa, which were ob- 
tained from Reanal, and the strongly basic ion-exchange resin CG-400 If, which was obtained from Serva. 

The chromatographic analysis of the diastereomers was run on a KLA-3B amino acid analyzer under 
the following conditions: a temperature of 55~ a 14x 0.9 em column packed with sulfo cationite Aminex 
Q-15 and buffered to pH 4.25, and an elution rate of 90 ml/h. Under these conditions the (DL)-AIa-(DL)-AIa 
is separated on the column into two peaks: D-AIa-L-AIa and L-AIa-D-AIa are eluted from the first peak 
(retention time 20 min), while L-AIa-L-AIa and D-AIa-D-AIa are eluted from the second peak (retention time 
23 rain). The dipeptide (DL)-AIa-(DL)-AIa, which contains four diastereomers, can be used instead of a 
mixture of the two diastereomers L-AIa-L-AIa and D-AIa-L-AIa, since the reaction of enantiomeric dipeptides 
and optically pure diastereomers with achiral resins and achiral reagents is completely identical. 

For the epimerization to 1.25 * 10 -4 mole of alanylalanine (both L-AIa-L-AIa and (DL)-AIa-(DL)-AIa 
were takenas the starting materials) were added equimolar amounts of Cu(OH)zCO 3. 2H20 and salicylaldehyde 
(SA) in 4.3 ml of 0.025 M borate buffer solution with pH 12.7. The amount of anionite CG-400 II was varied 
from 0 to 5 equivalents. The mixture was thermostatted at 50 ~ The resin precipitate was separated from 
the solution and analyzed separately. For the chromatographic analysis 1 ml of the solution was treated with 
0.06 mole of cone. HCI. The precipitate was washed with water, 1 ml of distilled water was added, and the 
mixture was treated with 0.06 ml of cone. HCI. The obtained solutions were transferred to the chromato- 
graphic column of the analyzer. 
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