
CHEMISTRY OF HETEROCYCLIC COMPOUNDS 

stance vigorously liberates iodine from a solution of sodium iodide in 
acetic acid. Found, %: C 70.17, 70,00; H 10.02, 10.263 N 6.42, 6.47. 
Calculated for ClaHnNOz, %: C 69.96; H 9.42; N 6.30. The somewhat 
high analytical results are possibly due to the presence of a small 
amount of III in the hydroperoxide. The hydroperoxide can be stored 
at 0 ~ C for 10 days with no change in the melting point. 

12-Hydroxy-At~ (III). A mixture of 2.8 g of 
the hydroperoxide II, 50 ml of ether, 50 ml of 1N KOH solution, and 
6 g of sodium hydrosulfite was stirred at room temperature until the 
qualitative reaction for hydroperoxide was negative. The reaction 
product was separated off, washed with water, and dried. Yield 0.97 g 
(87.5%). Rods, soluble in acetic acid and dioxane, sparingly soluble in 
ethanol and benzene, insoluble in water, petroleum ether, and diethyl 
ether. Mp 191-192 ~ C (from aqueous ethanol). Found, %: C 75.56, 
75.63; H 10.14, 10.063 N 7.03, 6.90. Calculated for CIsHzxNO, %: 
C 75.40; H 10.143 N 6.76. IR spectrum (in CC14), u. cm-l: 1670 
(C=N), 3620 (O--H). Picrate, mp 140-140.5 ~ C (from aqueous etha- 
nol). Found, %: N 12.88, 12.73. Calculated for CIsH21NO. G6HsNsO7, 
%: N 12.83. 

5-Azabieyclo[8,4, 0]tetradecane-6, l l -dione (IV). A mixture of 
2.2 g of the hydroperoxide II, 20 ml of water, 20 ml of dioxane, and 
5 drops of concentrated HC1 were stirred at 32-37 ~ C until the almost 
complete disappearance of the qualitative reaction for hydroperoxide 
(this required about l0 hr). The mixture was neutralized with a few 
drops of ammonia solution, and the dioxane and water were distilled 
off under reduced pressure. The residue was treated with 15 ml of cold 
acetone, and the rearrangement product was filtered off with suction 
and then separated from mineral impurities by dissolution in chloro- 
form. This gave 0.9 g (41%) of the product. After two recrystallizations 
from acetone, mp 146-148 ~ C. Chromatographic purification of the 
product on a column of A120 s (elution with chloroform), and subsequent 
reerystallization from dioxane gave a sample with mp 157.5-158 ~ C. 
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Hexagonal plates, soluble in ethanol, benzene, chloroform, and ethyl 
acetate, less readily in acetone and dioxane, and sparingly in heptane. 
Found, %: C 70.28, 70.26; H 10.07, 9.98; N 6.81, 6.38. Calculated 
for CIzHztNOz, %: C 69.96; H 9.42; N 6.80. IR spectrum (in KBr), 
u, cm'Z: 3280, 3100, 1660, 1580 (--CONHR), 1720 (C=O). 

Autoxidatlon of A*%dodecahydroacridine in the absence of a sol- 
vent. Compound I (1.4 g) was spread in a thin layer on the bottom of 
a Petri dish and left in the air for 25 days. The crystalline mass ob- 
tained was triturated with heptane, and the crystals were filtered off 
and washed with hot water. The substance (0.51 g), insoluble in water, 
was identified as III. Evaporation of the aqueous extract yielded 0.63 g 
of IV. 
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IV. The Siiyl Method of Obtaining Nl-(a-Tetrahydrofuryl) and N1-(a-Tetrahydro- 
pyranyl) Derivatives of Uracils and 6-Azauracil* 
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Nl-(c~-Tetrahydrofuranyl )- and Nl-(c~-tetrahydropyranyl)uracils and 
the corresponding 6-azauracils have been obtained by the condensation 
of bistrimethylsilyl derivatives of uracils and 6-azauraeils with c~-chlo- 
rotetrahydrofuran and c~-chlorotetrahydropyran. The superiority of the 
"silyl" method over the "mercury" method used previously has been 
demonstrated. 

We have previously obtained N1-(a-tetrahydrofuryl)- 
uracils (IVR-f) by the condensation of mercury deri- 

*For part IIl~ see [9]. 

vatives of the pyrimidine bases with a-chlorotetra- 
hydrofuran (CTHF) [i], and one of these compounds, 
IVo, is of value as an agent for the treatment of some 
types of malignant tumors. However, the proposed 
method of synthesizing compounds IV proved to be un- 
suitable: the yields were only about 40%, and the 
process of purification of the end product from traces 
of mercury proved to be extremely laborious. 

In view of the desirability of developing a technolog- 
ically convenient method, we have studied the pos sibil- 
ity of obtaining compounds IVa-f by condensing bistri- 
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m e t h y l s i l y l  d e r i v a t i v e s  of  the  p y r i m i d i n e  b a s e s  (II) 

wi th  C T H F  in a s i m i l a r  m a n n e r  to the  s y n t h e s i s  of 

s o m e  p y r i m i d i n e  n u c l e o s i d e s  [2 -4 ] ,  and we have  o b -  

t a i n e d  good r e s u l t s  f r o m  the  p r e p a r a t i v e  po in t  o f  v iew 

in t h i s  way .  A not  u n i m p o r t a n t  c i r c u m s t a n c e  i s  t he  f ac t  
t h a t  the  " s i l y l  m e t h o d "  e n a b l e s  the  c o n s u m p t i o n  of 
CTHF to be  ha lved  in c o m p a r i s o n  wi th  the  m e r c u r y  

m e t h o d  [5]. 
S ince  the  b i s t r i m e t h y l s i l y l  d e r i v a t i v e s  of  the  u r a c i l s  

h a v e  the  s t r u c t u r e  II [6], the  p r o c e s s  of ob ta in ing  c o m -  

pounds  IV r e d u c e s  to a s e q u e n c e  of the  fo l lowing  s t a g e s :  

O OSi(CH3) a 

It 
la-f 

I OSi(CHa) a- 

o h , 
k X~O./ 

Illa-f 

l la- f  

0 
II R 

C214s O H HN/~, / 

OYQN ~ @l 
IVa-f 

l-IV a R=II; b R=CHs; c R=F; d R-CI; e R=Br; fR=1 .  

Compounds II can be obtained by the ~eaction of I 
both with ehlorotrimethylsilane (CTMS) and with hexa- 
methyldisilazane (HMDS) ; however, the use of the 
latter has a number of advantages. We used this 
method of synthesis for obtaining Nl-(ff-tetrahydro- 
furyl) and N1-(~-tetrahydropyranyl) derivatives of 
uracils and 6-azauracils (V, VI, and VII). Compounds 
Vo,d, VI, and VII were synthesized for the first time, 
while we have described compounds IVb-f previously 
[i] and compounds Va, b,e,f have been synthesized 
[7] by tile Hilbert-Johnson method. The structure of 
the compounds obtained was confirmed by a study of 
the dependence of their UV spectra on the pH of the 
m e d i u m .  

0 0 0 
ii N-/~'.. / R . N ~ / R  H ~ @ ~  R 

O//L-N~ O/SL~N-N O/.~k-. N .N 

Coo  @1 Q 
Va-f Vla-c Vlla-c 

V a R~tl; b R=CH3; c R=F;dR=CI;eR=Br; fR=J.  
Vl, Vll a R=H; bR=Ctta; CR=Br 

U n d e r  t h e  g i v e n  c o n d i t i o n s ,  the  5 - s u b s t i t u t e d u r a c i l s  

and 6 - a z a u r a c i l s  r e a c t  m o r e  r e a d i l y  than  b a s e s  h av i n g  

no s u b s t i t u e n t  in p o s i t i o n  5, in c o n s e q u e n c e  of w h i c h  
the  y i e l d s  of Va,  Via ,  and  VIIa w e r e  low (N40-30%) .  

The  t e t r a h y d r o f u r y l  d e r i v a t i v e s  of  u r a c i l  p r o v e d  to 

be  l e s s  s t a b l e  to ac id  h y d r o l y s i s  t han  the  t e t r a h y d r o -  

py rany I  d e r i v a t i v e s  [8], wh ich  a l s o  e x p l a i n s  the  g r e a t e r  
d i f f i cu l ty  of  t h e i r  p r e p a r a t i o n .  

The UV spectra were taken on a SF-4 spectrophotometer. 
Nl-(oc-Tetrahydtofuryl)thymine (IVb). A mixture of 12.6 g (0.1 

mole) of thymine, 60 ml of HMDS, and 1.2 ml of TMCS was heated 
at 150-170" C until the thymine had dissolved completely (about 2 hr). 
The excess of HMDS was distilled off under reduced pressure, and the 
residue was treated with 20 ml of dry benzene. The mixture was cooled 
to -20 ~ C in a current of dry nitrogen, and 12.8 g (10.8 ml, 0.12 
mole) of CTHF was added at a temperature of --20 to --15 ~ C. The 
reaction mixture was kept at --20 to --100 C for 4 hr, and then 25 ml 
of ethanol was added and the crystalline precipitate of IVb that depos- 
ited was filtered off with suction. Yield: 13.2 g (66%). Mp 182-184~ 
(from ethanol). Compounds IVa, c - f  and VI were synthesized sim- 
ilarly (table). In those cases where the products obtained were contam- 
inated with the starting materials, additional purification was performed 
by boiling them with a 10-fold amount of chloroform (IV) or carbon 
tetrachloride (Via). The insoluble part was the corresponding initial 
base, and the tetrahydrofuryl derivative was isolated from the filtrate. 

To purify it from 6-azathymine, VII) was boiled with ether, where- 
upon the 6-azathymine passed into solution. The insoluble residue con- 
sisted of r ib.  

Nl-(a-Tetrahydropyranyl)-5-bromouracil (Ve). A mixture of 3.82 
g (0.02 mole) of 5-bromouracil, 15 ml of HMDS, and 0.5 ml of TMGS 
was heated at 170-180 ~ C until the 5-bromouracil had dissolved com- 
pletely (about 4 hr). The excess of HMDS was distilled off under re- 
duced pressure, and the residue was cooled to --10 ~ C in a current of 
dry nitrogen and treated with 3 g (2.5 ml, 0.025 mole) of CTHF. The 
reaction mixture was stirred at room temperature for 5 hr, and then 
20 ml of ethanol was added and it was stirred for another 2 hr. The 
precipitate of Ve that deposited was filtered off with suction. Yield 
2.8 g (50.5%). Mp 197-199 ~ C (from ethanol). 

Compounds Va-d, f and VII were obtained similarly (table). 
They were freed from traces of the initial base by boiling with chloro- 
form. 
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EXPERIMENTAL 

The purity of the compounds synthesized was checked by chroma- 
tography on "Leningrad slow" paper in the n-C4HsOH--CHaCOOH--H20 
(4 : 1 : 5) system. 
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