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React ion of 2 -pheny l - l , 3 -d i t h i ane -5 - i s o th iu ron ium bromide  with ha lopyr imid ines  gives 5- 
py r imidy l th io - l , 3 -d i t h i anes  and 1 ,3 -d imercap top ropy l -2 - th iopyr imid ines .  Some der iva t ives  
have been isola ted and cha rac t e r i zed .  The complexing ability of the 1 , 3 - d i m e r c a p t o - 2 - t h i o -  
pyr imid ines  has been examined by the meta l l i c  indicator  method.  

1 ,3 -D imercap top ropy l -2 - th io  de r iva t ives  of both aliphatic and a roma t i c  compounds have been repor ted  
in the l i t e r a tu r e  [1-3], but no de r iva t ives  of he te rocyc l i c  compounds have been descr ibed.  

The object  of this work  was the synthes is  of 1 ,3 -d imercap top ropy l -2 - th iopyr imid ines .  

H2N-- CH 2 --S /CH 2 --S, x HgCI2 
_ ~ C _ S _ C H  / ~CH_C6H5 RCI R- -S- -CH-  CH--CGH 5 " 

U2~// - \CH2_S / (NaOU) \ C H 2 _ S  / 
Br 

/CH2--S\ 
R-S-C~ x )Hg "2S R--S--CH~ c"2s" / ~ R = substituted pyrimidyl 

~ C H 2 _ _ S ]  " __CH2S H 

2 - P h e n y l - 5 - ( t h i o p y r i m i d y l ) - l , 3 - d i t h i a n e s  (I-X, Table 1) were  synthes ized  f i r s t  as in t e rmed ia tes  in the syn-  
thes is of 1 ,3 -d imercap top ropy l -2 - th iopy r imid ines .  

Replacement  of the chlor ine a toms in di- and t r iha lopyr imid ines  occurs  s tepwise.  This enabled us to 
syn thes ize  (2 -pheny l - l , 3 -d i th i any l -5 - th io )ch lo ropyr imid ines  and 2 ,4-bis  (2 -pheny l - l ,3 -d i th iany l -5 - th io )py-  
r imid ines  (XI and XII). We sugges t  that  the 4-chloro  a tom is the f i r s t  one to be rep laced  [4]. S imi la r  con-  
clusions were  r eached  in [5, 6]. 

1 ,3 -Dimercap top ropy l -2 - th iopy r imid ines  (XIII-XXII, Table  2) and 2 ,4 -b i s (1 ,3 -d imercap top ropy l -2 -  
thio)pyrimidines (XXlII and XXIV) were  obtained f rom the co r respond ing  dithianes.  

The 1 ,3 -d imercap top ropy l -2 - th iopy r imid ines  were  viscous  oils  with a s t rong  m e r e a p t a n  odor. They 
were  fa i r ly  soluble in alcohol and propylene  glycol,  read i ly  soluble in d ime thy l fo rmamide  and e ther ,  but 
insoluble in water .  They were  identified and purif ied as the i r  m e r c u r y  and lead sa l t s .  The UV s p e c t r a  of 
alcoholic solutions of 1 ,3 -d imercap top ropy l -2 - th iopy r imid ines  had absorpt ion  m a x i m a  at 223-227 nm. The 
absorp t ion  m a x i m a  of the 1 ,3 -d imercap top ropy l -2 - th iopyr imid ines  (xvII, XVlII, and XXI) which have a chlo-  
r ine a tom in the pyr imid ine  r ing  were  shifted somewhat  r  longer  wavelengths ,  being found at 250- 
255 nm. 

N 
H~N--C~" "C--CH 

" I II 3 
N.'-c.CH 

Lc./c"~S\c. \CH2S/~ 
l 

XXV|II N(CH3) ~ 

Oxidation of XV, XX, and XXI with 0 .1-Niodine solution gave the cor responding  bisdisulf ides  (Table 3). 
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TABLE 1. 2 -Pheny l - (5 -py r imidy l th io ) - l , 3 -d i th i anes  

o o~ 
o 

1 4-Amtno-6-methyl- 
�9 2-pyrimidyl 

I I 14 2A~yirn.~ 

Ill 4-Amino-2-pyrim- 
Idyl 

IV 2-Amino-4-pyrirn- 
idyl 

V 2-Arnino-6-rnethyl- 
4-pyrimidyl 

VI 2-Chloro-5-methyl- 
4-pyrimidyl 

VII 2-Amino-6-chloro- 
4-pyrimidyl * 

VIII 2-Hydroxy-4-pyrirn- 
idyl 

IE 2-Chloro-6-hydroxy- 
4-pyrimidyl T 

2 -Hydroxy-4-amino- 
6 - py~imidyl 

spectrum_ Molecular 

i~, ~i1= emaz . lO_,l formula 

220 
275 

225 
283 
223 
285 
227 
283 
220 
290 
25O 
280 
25O 
280 
221 

.278 
253 

220 
275 

Found, % Calcu - 
lated, % 

s N 

1,0 C~sHITN~S~ 
0,40 
1.96 CIsHITN3S3 
066 
1.6 Ct4HIsN3S~ 
0.36 
1.4 C14H15N3Ss 
0.5 
1.5 CIsHIvN3S3 
0.58 
1.0 CIsH15N2S3CI 
0,4 
0.8 C~4HI4N~SaC1 

*Found, %: C1 9.01, 9.35. 
TFound, %: C1 9.40, 9.17. 

0.4 
1.1 
0.35 
1.3 

1.2 
0.54 

C14HI4N20S3 

CI,HI3N~OS3CI 

C,4HI~NsOS3 

I 28.65 12.53 28,66112.86 80 
28.50112,72 
2 8 1 4 j -  28.65 - 7~ 
284~ I 

29.14129"05] -- 29,90 t -:  95 

28.701 - -  29.90[ - -  78 
28"93 / I 
~8,30~- 28.65 - -  8~ 

t _ 7 . 9 2  

7.13 
- -  - -  - -  6'5 

30"17130'34.] 8.138'07 ,~9,80_ 8.69 i 7 ~ _  78 

- - [ 1 1 , 7 5  --]12.4675 
,I 1.50 

Calculated, %: C1 9.99. 
Calculated, %: Cl 9.46. 

React ion of 4 - ( 1 , 3 - d i m e r c a p t o p r o p y l - 2 - t h i o ) - 2 - a m i n o - 6 - m e t h y l p y r i m i d i n e  (XVII) with p -d ime thy l -  
aminobenzaldehyde gave a condensat ion product  (XXVII1). 

2 - P h e n y l - 5 - p y r i m i d y l t h i o - l , 3 - d i t h i a n e s  were  oxidized by hydrogen peroxide  to the cor responding  
sulfones (Table 4). 

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

The in t e rmed ia t e s  were  p r e p a r e d  by l i t e r a tu re  methods:  2 -pheny l - l , 3 -d i t h i ane -5 - i so th iu ron ium 
bromide  [1, 2]; 2 ,4 -d ich lo ropyr imid ine ,  2 - ch lo ro -4 - aminopy r imid ine ,  and 2 - a m i n o - 4 - c h l o r o p y r i m i d i n e  [7]; 
2 ,4 ,6 - t r i ch lo ropyr imid ine  [8]; 2 ,6 -d i ch lo ro -4 -aminopyr imid ine  [9]; 2 - c h l o r o - 4 - a m i n o - 5 - m e t h y l p y r i m i d i n e  
[10]; 2 , 4 -d i ch lo ro -5 -me thy lpy r imid ine  [11]; 2 - c h l o r o - 4 - a m i n o - 6 - m e t h y l p y r i m i d i n e  and 2 - a m i n o - 4 - c h l o r o -  
6 -me thy lpyr imid ine  [12 ]; and 2 - a m i n o - 4 - c h l o r o - 5 - m e t h y l p y r i m i d i n e  [13 ]. 

2 -Pheny l - (5 -py r imidy l th io ) - l , 3 -d i t h i anes  (I-X). To a solution of 35.2 g (0.1 mole)  of 2 - p h e n y l - l , 3 -  
d i th iane-5- i so th iu ron ium b romide  [2] in 400 ml  of alcohol was added 0.1 mole  of the ha lopyr imidine  and 16 
g (0.4 mole) of NaOH in 48 ml  of water .  The reac t ion  mix tu re  was heated  on a boiling wa te r  bath for  6 h r ,  
then ex t rac ted  with e ther .  The e the r  ex t r ac t  was dr ied ove r  Na2SO4, and the e the r  was removed ,  giving a 
v i scous ,  undist i l lable oil which was readi ly  soluble in nonpolar  so lvents ,  spar ingly  soluble in alcohol,  and 
insoluble in wate r .  It was analyzed without fu r the r  puri f icat ion,  s ince the compounds were  obtained in a 
suff ic ient ly  pure  s ta te  (Table 1). 

2 ,4-Bi  s (2-phenyl -  1 ,3-d i th ianyl -5- th io)pyr imid ine  (XI). 3.2 g (0.02 1 mole) of 2 ,4 -d i - ch lo ropyr imid ine  
and 3.2 g (0.08 mole) of sodium hydroxide in 12 ml  of wa te r  were  added to a solution of 14.3 g (0.04 mole) 
of 2 -pheny l - l , 3 -d i t h i any l -5 - i so th iou ron ium b romide  in 50 ml of ethanol. The reac t ion  mix tu re  was heated 
on a bo i l ing -wa te r  bath fo r  12 h and worked up as  in the p rev ious  exper iment .  

Compound :XI was a yel lowish,  v iscous  oil. Yield 7.4 g (70%). Found, %: N 5.76, 5.86. Calculated,  
for C24H24N2S6, %: N 5.26. 

5-Methyl-2,4-bis (2-phenyl-l,3-dithianyl-5-thio)pyrimidine (:KI D. This compound was obtained in a 
similar manner from 7 g (0.02 mole) of 2-phenyl-l,3-dithiane-5-isothiuronium bromide, 1.8 g (0.012 mole) 
of 2,4-dichloro-5-methylpyrimidine, and 1.6 g (0.04 mole) of NaOH in 6 ml of water. Viscous, yellowish 
oil, yield 3 g (55%). Found, %. 5.23, 5.14. Calculated for C2sH26N2S6, %: N 5.14. 
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TABLE 2. 

o e~ 
E o 

XIII 

XIV 

XV 

XVI 

XVII 

XVIII 

XIX 

XX 

XXI 

XXII 

1 , 3 - D i m e r c a p t o p r o p y l - 2 - t h i o p y r i m i d i n e s  

4-Amino-6-methyl- 
2 -p~yl rimidyl 

,4-Amino-5 -methyl- 
2-pyrimidyl 

4-Amino-2-pyrimidyl 

2-Amino-4-pyrimidyl 

2-Amino -6 -methyl- 
4-pyrimidyl * 

2-Chloro-5 -methyl-4- 
pyrimidylT 

2-Amlno-6-chloro-4- 
pyrimidyl 

2 - Hydroxy-4- pyr imidyl 

2-Chloro-6-hydroxy- 
4-pyrimtdyl$ 

2-Hydroxy-4-amino- 
6 -pyrimidyl 

UV spectrum 

~'maX'nirl gmax " 

220 

225 

223 

227 

226 

250 

250 

219 

255 

225 

Molecular 
J0 formula 

1,75 CsHIaNaSa 

1,70 CsHlaNaSa 

1,75 C~HnNaSa 

1,58 CvHnNaSa 

1,65 CsHIaNaSa 

1,4 CsHuN2SaCI 

1,5 CrHloNaSaC1 

1,6 CrHl0N2OSa 

1,63 CrHgN2OSaCI 

1,55 CrHuNaOSa 

s ,  % . Lead salt of thiol 

Cal- i Decomp. 
culatedl t egp .  

Found 

38.57 
38,40 
39.17 
38.91 
41.46 
41.26 
40.65 
40.80 
38,97 
40.00 
34,02 
34.00 
35.95 
35.70 
40.81 
40.78 
36.02 
36.26 
39.05 
38.90 

38.86 

38,86 

41.20 

41.20 

38.86 

34.22 

35.95 

41.02 

35,82 

38.55 

Molecular 
formula 

125 CsH,iNaSaPb 

127 CsHuNsSaPb 

125 CzHgNaSaPb 

128 C7HgNaSaPb 

125 CsHnNaS~Pb 

155 CaHgN2SaCIPb 

155 C7HsN3SaCIPb 

124 C7HsN2OS3Pb 

147 C7HrN2OSaCIPb 

127 ~CvHgNaOS~Pb 

Found Cal- 
culled 

45.55 45.79 20 

45,55 45.79 25 

47.04 47.26 20 

46.50 47,26 20 

45.90 45.79 23 

44.50 43,94 25 

43.50 43.80 23 

45,82 46,93 26 

43.00 43,63 25 

46,07 45.59 18 

* Found, %: 
t Found, %: 
$ Found, %: 

N 16.80. Ca lcu la ted ,  %: N 17.00. 
C 35.00; H 4.12. Ca lcu la t ed ,  %: C 36.02; H 3.92. 
C1 12,88, 13.00; C 31.42,  31.61; H 4.00, 4.09. Ca lcu la t ed ,  %: C1 13.29; C 31.34; H 3.34. 

TABLE 3. 1 , 3 - D i m e r c a p t o p r o p y l - 2 - t h i o p y r i m i d i n e  B i sd i su l f ides  

/CH2S--SCH2\ 
R--S--CH~ )CH--S--R 

CH2S--SCH 2 

Com- 
pound 

XV 
XVI 

XXVII 

] rap, ~ C [ Molecular 
[ [ formula 

4-Amino-2-pyrimidyl d150~0152 C14H,8NGS6 
2-Hydroxy-4-pyrimidyl [ I CI4HI6N402S6 
2-Chloro-6-hydroxy- 122 [ CI4HI4N402S6CI2 

4.pyrimidyl ', 

s, % 

Found i Calc. 

4050; 40.42 i 41.55 
41.13; 41.32 41.37 
35.78; 36.00 36,02 

i 

! , 3 - D i m e r e a p t o p r o p y l - 2 - t h i o p y r i m i d i n e s  (XIII-XXII).  To a so lu t ion  of 0.1 m o l e  of the p y r i m i d y l t h i o -  
1 , 3 - d i t h i a n e  in  100 m l  of b e n z e n e  was added 0.15 m o l e  of m e r c u r i c  c h l o r i d e  in  125 ml  of a lcohol .  The  m i x -  
t u r e  was hea ted  on a w a t e r  ba th  for  1 h r  at  60-65~ Sodium b i c a r b o n a t e  (0.3 mole)  was then  added, and 
the m i x t u r e  was  hea ted  for  30 m i n .  The m e r c u r y  sa l t ,  ob ta ined  as  a c r e a m - c o l o r e d  c r y s t a l l i n e  sol id ,  was 
f i l t e r e d  off, washed  with wa te r ,  a lcohol ,  and e ther ,  and d e c o m p o s e d  with hyd rogen  su l f ide  u n d e r  e the r .  The  
m e r c u r i c  su l f ide  was f i l t e r e d  off, and the  f i l t r a t e s  we re  combined  and d r i e d  with Na2SO 4. Remova l  of the 
e the r  in  vacuo gave  the 1 , 3 - d i m e r c a p t o p r o p y l - 2 - t h i o p y r i m i d i n e s  as ye l lowish  o i l s .  They  d e c o l o r i z e d  0~  
iod ine  quan t i t a t i ve ly .  

Lead  Salts  of 1 , 3 - D i m e r c a p t o i s o p r o p y l t h i o p y r i m i d i n e s  (Table  2). The 1 , 3 - d i m e r c a p t o p r o p y l - 2 - t h i o -  
p y r i m i d i n e  (0.001 mole)  was d i s so lved  in 50 ml  of d i m e t h y l f o r m a m i d e ,  and the so lu t ion  was added to a 25% 
aqueous  so lu t ion  of 0.0012 mo le  of l ead  ace ta te .  The lead s a l t  was f i l t e r e d  off and w a s h e d w i t h  wa te r ,  a l -  
cohol ,  and e ther .  
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T A B L E  4. Su lphones  D e r i v e d  f r o m 2 - P h e n y l - 5 - p y r i m i d y l - l , 3 - d i -  
t h i a n e  

,-~ 

0 
t~ 

0 

XXIX 

XXX 

XXXI 

XXXII 

XXXIII 

Formula * 

N~CH 
J 
Ntt~. 

HO--CP" "CH %j,~. 

I 
Y 

I N  
X -- C:" "CH 

t iJ 

i 
x 

/N 
Y--C>" "(::. 

H N~.CH 
I 
Y 

Molecular 
formula 

CI4HIsNaO4S3 

CI4HI4N2OsS3 

C,4HI4N207S3 

C24Hs4N208S6 

C24H24N2OI2S~ 

Found, % [ Calculated, 
% 

N S 

--  25.05; 25.16 

7.55; 7.51 24.26; 24.42 

6.18; 5.96 22.45; 22.42 

3.76; 3.99 28.85; 28.98 

3.62; 3.55 

* /CH2_SO2\ /C t l  2 -$O2\  
X=--S--CH< )CH--C~"~ ; y = --SO2_CH ~ )C. .=C6.  

~CH2--SO2" ~CH 2-S  0 2 /  5 

N S 

--  24,93 

7.26 24.86 

6,69 22.96 

4.24 29.09 

3.86 --  

75 

80 

72 

76 

72 

T A B L E  5. C o m p l e x - F o r m i n g  Ab i l i t y  of M e r c a p t o  Compounds  

Name of compound Molecular 
formula 

2,4-Bis :il,3-dimercapto-2-pro- 
pylthio)-5-methylpyrimidine 

2-Amino-4- (1,3-dimercapto- 
propyl-2 -thio)pyrimidine 

2- (1,3-Dimercaptopropyl-2- 
thio )=4-aminopyrimidine 

2,3-Dimercaptopropanesulfonic 
acid, sodium salt (Unithiol) 

CuHlsNzS~ 

: CzHuN2OSa 

C3HTO3SNa 

Combined cations, % 

Bia+ Cd2§ 

60 I00 

30 10o 
IO 

IO 

80 27 

Zn2+ pb2+ 

35 100 

38 - -  

40 30 

0 10 

60 70 

Hg~+ Cu2+ 

I00 85 

- -  40 

Q 0 

0 i0 

68 70 

Sn ~§ 

95 

1o 

10 

63 

Co 2+ 

ioo 

40 

65 

67 

2 , 4 - B i s ( 1 , 3 - d i m e r c a p t o p r o p y l - 2 - t h i o ) p y r i m i d i n e  (XXXHI). A 5 .32 -g  (0.01 mole )  quan t i t y  of 2 , 4 - b i s -  
( 2 - p h e n y l - l , 3 - d i t h i a n y l - 5 - t h i o ) p y r i m i d i n e  in 40 ml  of be nz e ne  was m i x e d  with  a so lu t i on  of 8.13 g (0,03 mole )  
of m e r c u r i c  c h l o r i d e  in 40 m l  of e thanol .  The  m i x t u r e  was  h e a t e d  on a w a t e r  ba th  at  65 ~ C fo r  1 h r ,  6 g of  
s o d i u m  b i c a r b o n a t e  was  added ,  and the  m i x t u r e  was  w o r k e d  up as  above .  

V i s c o u s  y e l l o w i s h  o i l ,  y i e l d  0.81 g (23%). F o u n d ,  %: S 53.27,  53.45. C a l c u l a t e d  fo r  C10HleN2S~, %: 
S 53.93. L e a d  s a l t  of XXXII, a l e m o n - y e l l o w  a m o r p h o u s . s o l i d ,  de c omp .  145 ~ C. Found ,  %: Pb 53.50. C a l -  

c u l a t e d  fo r  CIoHi2N2S6Pb2, %: Pb 54.04. 

2 , 4 -  Bis  ( 1 , 3 - d i m e r c a p t o p r o p y l - 2 - t h i o ) - 5 - m e t h y l p y r i m i d i n e  (XXXIV). Th i s  was  ob t a ined  in a s i m i l a r  
m a n n e r .  V i s c o u s ,  y e l l o w i s h  oi l ,  Y i e l d  20%. Found ,  %: S 49.72,  49.48. C a l c u l a t e d  fo r  CnHIBN2S~, %: $52 .30 .  
L e a d  s a l t ,  l e m o n - y e l l o w  a m o r p h o u s  s o l i d ,  d e c o m p  155 ~ C. Found ,  %: Pb 52.30.  C a l c u l a t e d  fo r  CIlH14N2S6Pb2, 
%: Pb 52.92. 

1 , 3 - D i m e r c a p t o p r o p y l - 2 - t h i o p y r i m i d i n e  b i s d i s u l f i d e s .  1 , 3 - D i m e r e a p t o p r o p y l - 2 - t h i o p y r i m i d i n e  (0.001 
m o l e )  was  d i s s o l v e d  in 5 m l  of d i m e t h y l f o r m a m i d e ,  and  an e x c e s s  of 0.1-N iod ine  s o l u t i o n  was  added.  The  
m i x t u r e  was  kep t  at  r o o m  t e m p e r a t u r e  fo r  24 h r  and  the  p r e c i p i t a t e  was  f i l t e r e d  off,  w a s h e d  with a l coho l  
and  e t h e r ,  and  d r i e d  in the  v a c u u m  d e s i c c a t o r .  

560 



Oxidation of Pyr imidy l th io - l ,3 -d i th ianes .  Pyr imidyl th io - l ,3 -d i th iane  (0.003 mole) was dissolved in 
10 ml of glacial  acetic acid, and to the solution was added 0.020 mole of perhydro l  (to p repa re  the t r i su l -  
t ides XXVII and XXIX, 0.075 mole of perhydro l  was used). The mixture  was kept at room t empera tu re  for  
24 hr ,  then it was t r a n s f e r r e d  to a porce la in  dish and evaporated on a water  bath. The resul t ing  disulfones 
were  washed repea ted ly  with water ,  alcohol, and e ther  (Table 4). 

2 -p -Dimethy laminophenyl -5 - (2 -amino-6-methy lpyr imidy l ) th io - l ,3 -d i th iane  (XXVIII). A 1-g (0.004 
mole) quantity of XVII was suspended in 5 ml of water ,  and mixed with 0.6 g (0.004 mole) of p -d imethyl -  
aminobenzaldehyde in 10 ml of corLc HC1. The mixture  was kept overnight ,  then evaporated on a water  bath. 
The co lo r less ,  c rys ta l l ine  product  had mp 90 ~ C (from alcohol). Yield 0.95 g (62%). Found, %: S 25.61, 
25.91. Calculated for  C17H22N4S3, %: S 25.34. 

The 1,3-dithiols are  active complexing agents. With metal  cat ions,  they fo rm water- insoluble  com-  
plexes of the mercap t ide  type. The mercapt ides  of divalent copper  were  black in color ,  nickel mercapt ide  
was muddy brown; lead,  bismuth,  and s i lve r  mercapt ide  were  yellow; sodium, ca lc ium,  bar ium,  zinc,  cad-  
mium, and aluminum mercap t ide  were color less .  

The complex- forming  ability of the mercap to  compounds with the cations of cadmium, zinc, lead, 
m e r c u r y ,  copper ,  t in, and cobalt have been examined by the metal l ic  indicator  method [14-16]. 

Results are  given in Table 5, which also gives the compara t ive  f igures for  the stabil i ty of the p r e -  
viously investigated complexes  of the metal  cations with Unithiol, which have found application in medicine 
and analysis .  The most  stable complexes  with metal  cations are  those formed by te t ra th iols .  
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10. 
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