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N a y l o r  [1] h a s  r e p o r t e d  t h a t  2, 2, 6, 6 - t e t r a m e t h y l -  

t e t r a h y d r o t h i o p y r a n  m e t h i o d i d e  is  f o r m e d  on ly  w h e n  

the  in i t i a l  r e a c t a n t s  a r e  a l l o w e d  to s t a n d  c o l d  f o r  a 

l ong  t i m e ;  p e r f o r m i n g  the  r e a c t i o n  a t  100 ~ C l e a d s  

to t h e  p r o d u c t i o n  of t r i m e t h y l s u l f o n i u m  iod ide  a s  the  

m a i n  p r o d u c t .  A s i m i l a r  p h e n o m e n o n  w a s  found  in 

ou r  c a s e ,  a l t hough  I p r o v e d  to be  s o m e w h a t  m o r e  

s t a b l e  and d id  n o t  r e q u i r e  c o o l i n g  d u r i n g  the  r e a c t i o n  

with methyl i od ide .  

EXPERIMENTAL 

2, 5-Dimethyl-2, 5-hexanediol. From a dropping funnel, 59.2 g 
(0.34 mole) of diethyl succhaate (bp 86 ~ C, 6ram); d~ ~ 1.040; n}~ 1.4200, 
in 75 ml of ether was added to the cooled Grignard reagent prepared 
from 45 g (1.9 g-atom) of magnesium and 270 g (1.9 mole) of methyl 
iodide in 400 mt of ether. 

Then the mixture was boiled for 2 bx and was left overnight. After 
this it was slowly poured into a previously-prepared solution of ammo- 
nium chloride (200 g in 700 ml of water) containing finely crushed 
ice (2000 g). The ethereal layer was separated off and the aqueous 
layer was carefully extracted with ether. The combined ethereal ex- 
tracts were dried with magnesium sulfate. After the ether and volatile 
products had been distilled off in vacuum (1 mm), 18 g (86.5%) of 
a product with mp 92" C was obtained. According to the literature 
[2]: mp 90~ C. 

2, 2, 5, 5-Tet~amethyltetxahydrofvxam A flask fitted with a reflux 
condenser and a stirrer was charged with a mixture of 18 g (0.12 
mole) of 2, 5-dimethyl-2, 5-hexanediol and 150 ml of 2 N sulfuric 
acid. Stirring and heating (100 ~ C) was carried out for 2 hr. Then the 
organic layer was separated off and distilled. Colorless liquid with a 
characteristic odor, yield 7 g (45.5%), bp 115~ ~ C, dZa ~ 0.8336; 
n F 1.4190. According to the literature [3], bp 116"-117 ~ C. 

2, 2, 5, 5-Tetaamethyltetrahydrothiophene (I). A tube previously 
purged with nitrogen was charged with 7 g (55 raM) of 2, 2, 5, 5-re- 

tramethyltetrahydrofuran and 24 g (0.11 mole) of phosphorus penta- 
sulfide, sealed, and kept at 100 ~ C for 6 hr. Then the mixture was 
treated with 30~ aqueous alkali and twice extracted with ether. The 
ethereal extracts were dried with potassium carbonate. After the ether 
had been driven off, the residue was distilled in vacuum. Yield 4 g 
(51%). 

Redistillation gave a colorless liquid with a sharp smell having 
bp 56 ~ C (25 mm); d~ ~ 0.8954; n~ 1.4670. Found, %: C 67.0; H 11.1; 
S 22.18; MR D 44.63. Calculated for CsH~S, %; C 66.7; H 11.1; S 
22.20; MR D 44.44. 

IR spectrum: 550 (w); 595 (s); 690 (m); 732 (m); 763 (m); 795 (m); 
815 (w); 925 (w); 975 (m); 1013 (m); 1085 (s); 1120 (s); 1139 (v.s); 
1185 (w); 1195 (m); 1312 (m); 1379 (s); 1385 (m); 1410 (m); 1460 (s). 

Methiodide of I. A mixture of 1.44 g (0.0t mole) of I and 1.4 g 
(0.01 mole) of methyl iodide was kept at room temperature for 2 days. 
After recrystallization from ethanol-ether it formed light yellow crys- 
tals, mp 161" C (decomp.). The yield was quantitative. Found, %: 
I 44.'/6. Calculated for CsH19sI, %: I 44.45. 

After I had been kept with an excess of methyI iodide at 80"-100" 
C for several hours, it was possible to isolate from the reaction mix- 
ture only trimethylsulfonium iodide (decomposing at 209" C; according 
to the literature [4] ;decomp. 215" C). Yield 70%. Found, %: I 62.9 
Calculated for C~H9SI, %: I 62,3. 
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UDC 547. 8 5 4 . 4 : 5 4 6 .  1 8 5 ' 1 3 1 - 3 1  

The reaction of the sodium salts of 6-methyluracil (I) and 3, 6-di- 
methyluracil (II) with methyl and ethyl phosphorochloridates and 
phosphorochloridothioates give the corresponding N-methyl- and N- 
ethyluraeils. The reaction of I with dimethyl phosphorochloridothioate 
has given a phosphorus-containing reaction product the structure of 
which has not been established. 

The  r e a c t i o n  of  t h e  Na s a l t s  of  6 - m e t h y l u r a c i l  (I) 

and  3, 6 - d i m e t h y l u r a c i l  (II) w i t h  d i m e t h y l  p h o s p h o r o -  

c h l o r i d o t h i o a t e  (III), d i e t h y l  p h o s p h o r o c h l o r i d a t e ,  and  

e t h y l  e t h y l p h o s p h o n o c h l o r i d o t h i o a t e  l e a d s  to  t he  v i g -  

o r o u s  a l k y l a t i o n  o f  t he  p y r i m i d i n e  n u c l e u s ,  p a r t i c u l a r l y  

in the  c a s e  of  III. Thus ,  t he  r e a c t i o n  of  III w i t h  I in  

d i m e t h y l f o r m a m i d e  y i e l d e d  3, 6 - d i m e t h y l u r a e i l  and  

1, 3, 6 - t r i m e t h y l u r a c i l ,  and  t h e  r e a c t i o n  of  III w i t h  

II y i e l d e d  1, 3, 6 - t r i m e t h y l u r a c i l .  The  f o r m a t i o n  of  

t h e s e  c o m p o u n d s  c a n  b e  r e p r e s e n t e d  b y  t h e  f o l l o w i n g  

s c h e m e .  
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P o t e n t i o m e t r i c  t i t r a t i o n  c u r v e  of  t h e  p r o d u c t s  of  

t h e  a l k a l i n e  h y d r o l y s i s  of  c o m p o u n d  IV. S a m p l e  

0 .1533  g in 10 m l  of  H20 + 40 m l  of 0 .1  N NaOH.  
S a m p l e  f o r  t i t r a t i o n  10 m l .  T i t r a t i o n  w i t h  0 .1N 

HC1. 

In b e n z e n e  a t  t e m p e r a t u r e s  of  1 0 ~  ~ C, t h e  r e a c t i o n  

t a k e s  p l a c e  v e r y  s l o w t y .  T h e  o i l  o b t a i n e d  u n d e r  t h e s e  

c o n d i t i o n s  c a n n o t  b e  d i s t i l l e d :  a t  a t e m p e r a t u r e  a b o v e  

40 ~ C a s t r o n g l y  e x o t h e r m i c  r e a c t i o n  b e g i n s  w h i c h  

f o r m s  t h e  s a m e  c o m p o u n d s  a s  w h e n  t h e  r e a c t i o n  i s  

c a r r i e d  ou t  in  d i m e t h y l f o r m a m i d e - - u r a c i l ,  N - m e t h y l -  

a t e d  u r a e i l s ,  a n d  d a r k  v i s c o u s  u n c r y s t a l l i z a b l e  o i l s  
w i t h  a r e v o l t i n g  s m e l l .  

In t he  c a s e  of t h e  r e a c t i o n  of I a n d  III, b y  c a r e f u l  

h y d r o l y s i s  of  t h e  o i l  o b t a i n e d  i t  w a s  p o s s i b l e  to  i s o l a t e  

a s o l i d  s u b s t a n c e  (IV) w i t h  m p  274 - 2 7 6  ~ C. T h e  e l -  

e m e n t a r y  a n a l y s i s  b e s t  a g r e e s  w i t h  t h e  e m p i r i c a l  f o r -  

m u l a  Ci0H2tN2PsOI2S5 �9 5H20.  T h i s  s h o w s  t h a t  o n e  
m o l e c u l e  of  the  i n i t i a l  u r a c i l  i s  b o u n d  to f i ve  p h o s p h o -  

r o t h i o i e  a c i d  r e s i d u e s .  

T h e  IR s p e c t r u m  of  IV h a s  a s t r o n g  b a n d  in  t he  
r e g i o n  of  t h e  a b s o r p t i o n  of  t h e  ~ b o n d  ( 1 2 4 0 - 1 2 6 0  

c m - 1 ) .  T h e  f o r m a t i o n  of a ~ b o n d  c a n  b e  e x p l a i n e d  

b y  t h i o n e - t h i o l  i s o m e r i z a t i o n  of  t he  p h o s p h o r o t h i o i e  

a c i d  a n i o n  t a k i n g  p a r t  in  t h e  r e a c t i o n  [1] ( s e e  s c h e m e ) .  
S t r o n g  a b s o r p t i o n  b a n d s  a t  1070 and  9 4 0 - 9 7 0  c m  - I  

a r e  m o s t  p r o b a b l y  c o n n e c t e d  w i t h  the  v i b r a t i o n s  of 

P - O - - a l k y l  a n d  P - - O - - P  u n i t s ,  r e s p e c t i v e l y .  

On t h e  b a s i s  of  t he  r e a c t i o n  s c h e m e  a n d  t he  l i t  

s p e c t r u m ,  i t  m a y  b e  a s s u m e d  t h a t  p y r o p b o s p h a t e  
g r o u p i n g s  a r e  p r e s e n t  in  r e a c t i o n  p r o d u c t  IV. 

To e v a l u a t e  the  c o r r e c t n e s s  of  a p y r o p h o s p h a t e  
s t r u c t u r e  f o r  IV, we u s e d  a c i d - b a s e  p o t e n t i o m e t r i c  

t i t r a t i o n .  A w e i g h e d  s a m p l e  of t he  p r o d u c t  w a s  s u b -  

j e c t e d  to a l k a l i n e  h y d r o l y s i s  in  an  e x c e s s  of NaOH a t  

100 ~ C f o r  13 h r .  I t  w a s  a s s u m e d  t h a t  c o m p l e t e  a l -  

k a l i n e  h y d r o l y s i s  w o u l d  g i v e  a m i x t u r e  of s a l t s  of  

p h o s p h o r o t h i o i c  a c i d s  a n d  the  Na s a l t  of  u r a c i l  in 

s o m e  e x c e s s  of  a l k a l i .  On  s u b s e q u e n t  t i t r a t i o n  of t h e  
a c i d  t h e  s M t s  of t h e  s t r o n g  a c i d s  (wi th  pK < 2) s h o u l d  
r e m a i n  u n t i t r a t e d  and,  t h u s ,  the  n u m b e r  of e q u i v a -  
l e n t s  of s t r o n g  a c i d  s a l t  c o u l d  b e  c a I c u l a t e d  f r o m  t h e  

d i f f e r e n c e  C l o t  �9 V t o t -  CA �9 VA. I t  c a n  b e  s e e n  f r o m  
t h e  p o t e n t i o m e t r i e  t i t r a t i o n  c u r v e  ( f i gu re )  t h a t  t h e  

b a c k - t i t r a t i o n  of  10 m l  of  t h e  h y d r o l y z a t e  c o n s u m e d  
8 .38  x 0 .1  m e q  of  h y d r o c h l o r i c  ac id ,  i . e .  3 .8  �9 10 .2 

m e q  m o r e  t h a n  t h e  a l k a l i  t a k e n .  T h i s  m a g n i t u d e  c o r -  

r e s p o n d s  to  t he  n u m b e r  of e q u i v a l e n t s  of  u r a c i l  f o r m e d  

d u r i n g  t h e  t i t r a t i o n  of i t s  Na s a l t  (4. 0 �9 10 -~ m e q ) .  
H o w e v e r ,  t h e  f a c t  t h a t  on  b a c k - t i t r a t i o n  w i t h  a c i d  n o  
u n t i t r a t e d  s a l t s  of  s t r o n g  a c i d s  r e m a i n e d  in  t he  s o l u -  

t i o n  c o n t r a d i c t s  a p y r o p h o s p h a t e  s t r u c t u r e  f o r  c o m -  

p o u n d  IV. A d i r e c t  t i t r a t i o n  of  IV w i t h  a l k a I i  s h o w e d  

the  p r e s e n c e  of  g r o u p s  t i t r a t i n g  a t  pH ~ 2 . 5 - 9 ,  b u t  

g a v e  no  i n f o r m a t i o n  on  t h e i r  s t r u c t u r e .  

EXPERIMENTAL 

The sodium salts I and II Were prepared by the reaction of the 
corresponding uracils with NaOH in water with heating. To eliminate 
water of crystallization, the salts were dried at 150 ~ ~ C in a 
vacuum of 15-25 mm for 15-20 hr. 

The IR spectra were taken on a UR-10 spectrophotometer, the 
samples being prepared in the form of mulls in paraffin oil. The UV 
spectra were taken on a SFD-2 spectxophotometes. 

Reaction of the sodium salt I with III. In drops, 10 g (0.0623 
mole) of III was rapidly added to a suspension of 9.23 g (0.0264mole) 
of the Na salt I in 100 ml of dry dimethylformamide at 80 ~ ~ C. 
The suspended matter dissolved and the solution darkened. The 
reaction mixture was left for a day at room temperature, and then 
the solvent was distilIed off in vacuum. The residuaI oil was boiled 
with 250 ml of dry chloroform and centrifuged. From the extract 
1, 3, 6-trimethyluracil with mp 111 ~ ~ C (from benzene) [2] 
was isolated. The residue from the centrifugation was extracted with 
200 ml of cold methanol. The substance insoinble in methanol was 
centrifuged off. From the solid phase were isolated 3, 6-dimethylura- 
cil with mp 259.5~ ~ C (from aqueous methanol) and the initial 
6-methylu.racil with mp 308 ~ ~ C (from aqueous methanol). After 
2 days, the methanolic solution set to a gel. It was centrifuged and 
the solid phase was carefully pressed out, washed with methanol, and 
dried in vacuum. This gave 1.2 g of IV in the form of a flesh-col- 
ored powder decomposing at 274~ ~ C and insoluble in boiling 
methanol, dimethylformamide, methyl cellosoive, and benzene, and 
dissolving in water with decomposition. Found, 0]o: C 15.49; 15.72; 
H 2.96; 2.79; N 3.60; 3.37; P 20.59; 20.84. IR spectrum: 450-600, 
720, 790-620, 940-960, 1070-1090, 1240-1280, 1360, 1430, 1460, 
1640, 1680-1730, 2450-2800, 3100-3600 cm -1. UV spectrum: a 
0.0238~ solution of IV at pH 2 has two maxima, at <218 nm (D ~ t) 
and 261.5 nm (D = 0.275). The spectrum of a 0.0613% solution of the 
products of alkaline hydrolysis at pH 11.5 have two maxima: 222.5 
nm (D > 3) and 277.5 nm (D = 2.9). 
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