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Calcium pangamate  (vitamin Bis) is one of the na tura l  de r iva t ives  of dimethylglycine.  The posit ive 
influence of calcium pangamate  on living o rgan i sms  is assoc ia ted  p r i m a r i l y  with the abili ty of this v i tamin 
to par t ic ipate  in t ransmethy la t ion  reac t ions  [1] and undergo oxidative demethylat ion through the  d imethyl -  
glycine group [2]. On the bas i s  of this,  other  der iva t ives  of dimethylglycine,  mainly  its e s t e r s ,  we re  p re -  
pared  as poss ible  synthetic analogs of v i tamin  B15 [3]. Sulfur containing der iva t ives  of dimethylglycine 
a re  not known; however,  S-analogs  of unsubsti tuted amino carboxyl ic  acids (thioglycine, th io- f i -a lanine ,  etc. 
[4]) and also cer ta in  of the i r  S - e s t e r s  [5] a re  repor ted .  

We have p repa red  a number  of e s t e r s  of d imethylaminothioacet ic  acid s im i l a r  to calcium pangamate 
in containing the dimethylglycine grouping and of genera l  fo rmula  RSCOCH2N(CHa) 2 �9 HX (I-II,  IV-XI, see  
Table  1). These  compounds will possibly show the p roper t i e s  of donors of act ive methyl  groups.  

The possibi l i ty  of using dicyclohexylcarbodi imide as dehydrat ing agent for  the prepara t ion  of thio-  
e s t e r s  of dimethylglycine was examined.  Carbomethoxymethyl  d imethylaminothioaceta te  (I) and carbe thoxy-  
methyl  d imethylaminothioaceta te  (II) we re  p repa red  by the condensation of dimethylglycine with methyi  
and ethyl thioglycolate.  

(CHa)=NCH~COOH q- HSH=COOR --+ (CHa)2NCH2COSCH2COOR. 
R = CH3 (I), C2H~ (II) 

However,  on ca r ry ing  out the reac t ion  with thiophenol and p-chlorothiophenol  instead of the expected 
S -e s t e r s ,  only S-phenyldicyclohexyl isothiourea  and the cor responding  S-(p-chlorophenyl)dicyclohexyl iso-  
th iourea  were  isolated.  Under s imi l a r  conditions the reac t ion  with n -p ropy lmercap t an  proceeds  with the 
addition of the dimethylglycine to the d icyclohexylcarbodi imide  to fo rm N-d ime thy laminoace ty l -N ,N ' -  
dicyclohexylurea.  

The other  S - e s t e r s  we re  p repared  f rom dimethylaminoacety l  chloride hydrochlor ide  d id  by 2 me th -  
ods: 1) by v igorous  s t i r r ing  and heating of a mix tu re  of compound (IH) and the appropr ia te  lead mercap t i de  
in e ther  and subsequent  isolat ion of the methyl ,  propyl,  or  butyl e s t e r  of d imethylaminothioacet ic  acid as 
the oxalates  (IV, V, and VI); b is -O,S-(d imethylaminoacety l ) th ioe thylene  glycol was obtained as the dioxalate 
(VII) on ca r ry ing  out the reac t ion  with the lead mercap t ide  of monothioethylene glycol; 2) the e s t e r  hydro-  
chlor ides  (VIII-XI; see  Table  1) we re  p repa red  by heating a suspension of III with an excess  of m e r c a p t a n  
in benzene until the hydrogen chloride evolution ceased.  

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

Carbomethoxymethyl  Dimethylaminothioaceta te  Hydrochlor ide  (I). To a mix tu re  of 0.14 g of d imethyl -  
glycine hydrochloride,  0.1 g of t r i e thy lamine ,  and 0.11 g of methyl  thi0glycolate in 6 ml  of anhydrous ch loro-  
fo rm was added 0.21 g of dieyclohexylcarbodi imide.  After  48 h the prec ip i ta te  of d icyclohexylurea  which 
had fo rmed  was f i l te red  off and 3 ml  of wa te r  added to the concentra ted f i l t ra te .  The solution was ex-  
t r ac t ed  with e ther ,  the ex t rac t  was  dried,  and an e ther  solution of hydrogen chloride was added. A white 

All-Union Sc ien t i f i c -Research  Insti tute of Hygiene and Toxicology of Pes t ic ides ,  Po lymer i c ,  and P l a s -  
t ic Mater ia ls ,  Kiev. T rans la t ed  f rom Kh imiko -Fa rma t sev t i chesk i i  Zhurnal,  No. 9, pp. 27-29, September ,  
1969. Original  ar t ic le  submit ted F e b r u a r y  10, 1969. 

�9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

516 



TA
BL

E 
I.

 
Es

te
rs

 
of

 D
im

et
hy

la
m

in
oa

ce
ti

e 
A

ci
d 

(C
H

3)
2N

C
H

2C
O

S
R

 
�9

 H
X

 

V
 

V
I 

V
II

I 

IX
 

X
 

X
I 

X
II

 

X
II

I 

o 
R

 

[2
 

IV
 

C
H

 a 

n-
C

sH
r 

n-
C

al
l9

 

CH
2C

~H
5 

C6
H

5 

C
6H

4C
I-

p 

C6
H

4N
O

2 -
p 

C6
H

4N
O

~ -
p 

CH
~C

6H
5 *

 

H
X

 

Ce
H

~.
04

 

C-
~H

20
4 

C2
H

~0
4 

H
C1

 

H
C1

 

H
C

I 

H
C1

 

m
p 

(i
n 

de
g)

 

15
5-

-6
 

(d
ec

om
p.

) 
16

0-
-2

 
(d

ec
om

p.
) 

13
9-

-4
0 

(d
ec

om
p.

) 
16

4-
-6

 
(d

ec
om

p.
) 

15
6-

-8
 

(d
ec

om
p.

) 
15

8-
-9

 
(d

ec
om

p.
) 

10
0-

-2
 

(d
ec

om
p.

) 
63

--
4 

5 38
 6 86
 

91
 

6O
 

71
 

71
 

86
 

Fo
un
d,
 %

 

37
,3

5,
]5

,9
3,

 5
,9

6 
38

,2
1 

43
,4

9,
[6

,9
3,

 6
,7

6 
43

,2
4 

44
,9

1,
I7

,2
6 ,

 7
,3

8 
44

,8
6 

I 
54

,0
3,

I6
,5

6,
 6

,6
8 

54
,2

1 
I 

52
,4

2,
[6

,5
2,

 6
,5

3 
52

,1
1 

45
,0

8,
 5

,1
1,

 5
,0

7 
45

.5
5 

1 

63
.4

8 
I 

7,
30

 

C
l 

14
,3

9,
 1

4,
45

 

14
,8

3,
 1

4,
70

 

26
,3

8,
 2

6,
14

 

10
,1

1,
 1

0,
15

 

11
,6

0,
 1

1,
97

 [ 

S 

14
,1

5,
 1

4,
79

 

12
,7

0,
 1

2,
57

 

11
,9

3,
 1

1,
98

 

13
,0

1,
 1

3,
07

 

13
,4

1,
 1

3,
29

 

I 1
,6

4,
 i

 1
,8

2 

13
,3

3,
 1

3,
38

 

15
,0

9 

Em
pi
ri
ca
l 

fo
rm

ul
a 

CT
H

la
N

O
~ 

C
gH

lv
N

O
6S

 

C~
oH

19
N

O
~S

 

C
nH

,e
C

IN
O

S 

Cl
oH

x4
CI

N
O

S 

C
to

H
t s

C
I2

N
O

S 

CI
oH

I3
CI

N
~O

3S
 

qo
H

te
N

~O
3S

 

C-
ax

H
I6

N
O

S 

C
at

c.
. 

%
 

a 
C 

[ 
H

 
CI

 

37
,6

f 
5,

87
 

43
,0

1 
6,

82
 

45
,2

7 
7,

22
 

53
,7

4 
6,

56
 

14
,4

2 

51
,8

2 
6,

09
 

15
,3

0 

45
,1

1 
4,

93
 1

26
,6

4[
 10

,1
3 

63
,1

2 
7,

23
 

11
1'

66
 

N
 

S 

14
,3

6 

12
,7

6 

12
,0

9 

13
,0

4 

13
,8

4 

:12
,o4

 

13
,3

5 

15
,3

2 

*n
~

 
1.

55
15

, 
d 

20
 1

.0
80

0 
g/

cm
 "

~. 

-q
 



precipi ta te  of the hydrochlor ide  (0.23 g, 100%) separa ted .  The mp was 129-131~ (decomp., f rom a m i x -  
ture  of e ther  and isobutanol, 1 : 1). Found, %: C1 15.94; 15.83. CTHI4C1NO3 S. Calculated, %: C1 15.57. 

Carbethoxymethyl  Dimethylaminothioaceta te  Hydrochlor ide (II). This was p repa red  by an analogous 
route in 62% yield. The mp was 114-116 ~ (decomp., f rom ethyl acetate) .  Found, %: C1 14.74; 14.80; S 13.27; 
13.58. CsH~C1NO 3. Calculated, %: C1 14.67; S 13.26. 

Dimethylaminoacetyl  Chloride Hydrochlor ide  (III). Finely ground phosphorus pentachloride (10.4 g) 
was suspended in 100 ml  of acetyl  chloride.  Well ground d imethylamtnoacet ic  acid (5.15 g) was added to 
the suspension with ice cooling over  1 h. After  4 h the acetyl  ch lor idewas  f i l te red  and the prec ip i ta te  of 
III washed with s e ve ra l  port ions of dry  pe t ro leum ether  or  benzene.  The washed product was at once all  
used in acylat ion react ion.  

b is -O,S-(d imethylaminoacety l ) th ioe thylene  Glycol Dioxalate (VII). The lead mercap t ide  of monothio-  
ethylene glycol (11 g) and III p repa red  f rom 1.55 g of d imethylaminoacet ic  acid was s t i r r ed  in 100 ml  of 
dry  benzene at 60-700 for  2 days.  The precipi ta te  was f i l te red  off and t rea ted  with alcohol. The alcoholic 
solution was rapidly  neutra l ized in the cold to pH 9.0 with aqueous sodium hydroxide solution. The mix tu re  
was ext rac ted  with ether ,  the ether ex t rac t s  were  dried with anhydrous sodium sulfate  and an e ther  solu-  
tion of oxalic acid added to the combined ext rac t .  This  gave 0.15 g (5%) of VII as a white c rys ta l l ine  powder. 
The mp was 185 ~ Found, %: C 39.53; H 5.77; S 7.81, C14H24N204. Calculated, %: C 39.30; H 5.66; S 7.49. 
The oxalates  IV, V, and VI (see Table  1) were  p repa red  s imi l a r ly  in an e ther  medium.  

S - E s t e r s  of Dimethylaminothioacet ic  Acid, Hydrochlor ides  (VIII-XI; see  Table  1). Compound (III), 
p repared  f rom 0.05 mole  of d imethylaminoacet ic  acid, was suspended in 100 ml  of dry  benzene.  To the sus -  
pension was added 0.05-0.08 mole  of m e r c a p t a n  dissolved in benzene.  The reac t ion  mix tu re  was heated 
with s t i r r ing  to 70-75 ~ until the evolution of hydrogen chloride had ceased  completely .  Compounds VIII-X[ 
were  obtained as hydrochlor ides  contaminated with smal l  amounts of dimethylglycine hyd roch lo r ide .  In o r -  
der  to p r epa re  the e s t e r s  as f r ee  bases  the salt  was dissolved in wa te r  and neutra l ized with aqueous alkali  
solution while cooling strongly.  The f r ee  base  which separa ted  was rapidly  ex t rac ted  with ether .  The ether  
ex t rac t s  we re  dried.  After  dist i l lat ion of the solvent the pure S - e s t e r s  (XII-X[II) were  obtained. The substances  
were  readi ly  soluble in organic solvents  but insoluble in water .  They decomposed on dist i l lat ion in vacuum 
(3 ram). The analyt ical ly pure hydrochlor ides  were  p repa red  by adding an e ther  solution of hydrogen ch lor -  
ide to an ether  solution of the f r ee  base .  
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