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3-Ethoxy-3,4-dehydrothiazane has been synthesized by the reaction 
of 3-thiazanone with triethyinxonittm fluoroborate. The condensation 
of 3-ethoxy- 3, 4-dehydrothiazane with a-amino- a-eyanoacetamide 
has given 3-amino-2-carbamoylimidazo [2, 1-c]thiazane, which is 
the key compound for the synthesis of a new series of heterocyclic 
compounds, 4-substituted thiazano[4,3-e]purines. 

A l ready  fo r  qui te  a number  of y e a r s  condensed  de-  
r i v a t i v e s  of the pu r ines  have  a t t r ac t ed  the a t tent ion of 
i n v e s t i g a t o r s  as pos s ib l e  antagonis ts  of the na tura l  

pu r ines ,  which a r e  cons t i tuents  of the nuc le ic  ac ids .  
In this  e a se ,  the concept  of an an t ime tabo l i t e  i s  ex -  
p r e s s e d  in the fact  that  th is  type of t r i e y c l i e  pur ine  
re ta in ing  the pur ine  ske le ton  exc ludes  the poss ib i l i t y  
of the f o r m a t i o n  of a nuc leos ide  through pos i t ions  7 
and 9 of the pur ine  m o l e c u l e  [1]. 

In v iew of th is ,  a whole s e r i e s  of condensed  pu r ines  
has been syn thes i zed ,  including t r i c y e l i c  pu r ine s  con-  
ta in ing  su l fu r - con t a in ing  th i azo le  [2-4]  and th iaz ine  
[5] r ings .  However ,  in all  t he se  compounds ,  the su l -  
fu r - con ta in ing  r ing  was condensed with t h e f  s ide  of 
the pur ine  m o l e c u l e ,  which d e t e r m i n e d  the pos i t ion  of 
the d0uble bond in the i m i d a z o l e  r ing  of the l a t t e r  as 
C(8~C(8), whi le  the N(TVC@) pos i t ion  of the double 

bond is  c h a r a c t e r i s t i c  fo r  the na tu ra l  f l -pu r ines .  In 
v iew of th i s ,  we se t  o u r s e l v e s  the task  of syn thes i z ing  
for  b io logica l  inves t iga t ions  su l fu r - con t a in ing  t r i c y e -  
l ie  analogs of such compounds as adenine,  6 - m e r e a p -  
topur ine ,  and o the r s ,  with the r e t en t ion  of the N(D---- 
C(8) posi t ion of the double bond as in the na tu ra l  c o m -  
pounds.  

To carry out the task mentioned, as starting ma- 
terial we took 3-thiazanone (1), which is readily formed 
by the condensation of ethyl thioglycolate with ethylene- 
imine  [6]. 

The a lkyla t ion  of I with t r i e thy loxon ium f l u o r o b o r -  
ate [7], l ike  the a lkyla t ion of 3 - m o r p h o l o n e  [8], gave 

3 - m e t h o x y - 3 , 4 - d e h y d r o t h i a z a n e  (II) containing,  judg-  
ing f r o m  the ana lys i s  and the qua l i t a t ive  t e s t s  fo r  f luo-  
r ine ,  the bo ro f luo ra t e  as impur i ty .  The s t r u c t u r e  of 
II was c o n f i r m e d  by the IR s p e c t r u m  (p re sence  of an 
absorp t ion  band of the C-~N bond at 1690 cm -1) and 
also by i ts  subsequent  t r a n s f o r m a t i o n .  
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Using the r e a c t i o n  [9] of l a c t i m  e t h e r s  with a - a m i n o -  
a - c y a n o a e e t a m i d e ,  we s u c c e e d e d  in ach iev ing  the con-  
v e r s i o n  of II into 3 - a m i n o - 2 - c a r b a m o y l i m i d a z o l o - [ 2 ,  

*Invest igat ion c a r r i e d  out in the c h e m i c a l  l a b o r a t o r y  
of Cambr idge  Un ive r s i t y ,  England.  

1 - c ] ~ i a z a n e  0ID.  The s t r u c t u r e  of the l a t t e r  was con-  
f i r m e d  by the qua l i t a t ive  r e a c t i o n  c h a r a c t e r i s t i c  fo r  
5 (4 ) - am ino im idazo l e s  (the coupl ing of the d iazon inm 
sa l t  HI with ~ - n a p h t h o l ,  taking p l ace  with the f o r m a -  
t ion of a pu rp l e  dye),  and a lso  by i t s  eyc l i za t ion  with 
o r t h o f o r m i c  e s t e r  to 4 -hydroxy th iazano- [4 ,  3 - c ]pu r ine  
(W), the UV s p e c t r u m  of which,  as  in the c a s e  of the 
po lymethy lenehypoxan th ines  [10], had a s ing le  m a x i -  
m u m  at 258 nm.  The oxidat ion  of  IV with hydrogen  
p e r o x i d e  in g lac ia l  CHaCOOH gave  the sul foxide  IV 
(V), the  s t r u c t u r e  of  which was  c o n f i r m e d  by i t s  IR 
s p e c t r u m  (the p r e s e n c e  of abso rp t ion  bands at 1050 
em -1, c h a r a c t e r i s t i c  f o r  su l fox ides ,  and at 1690 cm -1, 
c h a r a c t e r i s t i c  fo r  an amide  ea rbonyl  group) .  When IV 
was  hea ted  with phosphorus  oxych lo r ide  in the p r e s e n c e  

of  d ie thy lan i l ine ,  4 - c h l o r o t h i a z a n o [ 4 , 3 - e ] p u r i n e  (VI) 
was obta ined and by r e a c t i o n  with e thanol ic  so lu t ions  
of  a m m o n i a  and e thano lamine  i t  was c o n v e r t e d  into 4-  
a m i n o -  (VI D and 4 - ( f l - h y d r o x y e t h y l ) a m i n o -  (VIII) - t h i -  
azano- [4 ,  3 - e ] p u r i n e s ,  r e s p e c t i v e l y .  S i m i l a r l y ,  when 
VI was hea ted  with  sod ium methoxide  and with t h i o u r e a  
in e thanol ,  we obta ined 4 -me thoxy- ( IX)and  4 - m e r e a p t o -  
(X) - t h i azano [4 ,  3 - e ] p u r i n e s ,  r e s p e c t i v e l y .  
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3-Ethoxy-3,4-dehydrothtazane (If). A solution of 59 g of 3- 
thiomorpholone (19 in 150 ml of chloroform was added gradually at 
10" C over 1 hr to a solution of triethyloxonium fluoroborate (prepared 
from 104 g of boron trifluoride etherate and 52 g of epichlorohydrin) 
in 50 ml of dry chloroform. 

In the reaction, an oil deposited which gradually solidified. The 
reaction mixture was left overnight and then 100 rnl of water was 
added and it was cooled with ice and, with vigorous stirring, 8% of 
NaOH was slowly added to pH ~ 8. After the separation of the organic 
layer, the aqueous layer was extracted with chloroform, the com- 
bined extracts were dried with Na2SO 4 and evaporated in vacuttm, and 
the residue was distilled, giving :34.5 g of II, bp 88-91 ~ C (20 ram). 
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3-Amino-2-earbamoylimtdazo[2,1-e~aiazane (Ill). A mixture of 
8.5 g of II, 6 g of aminocyanoacetamide, and 80 ml of absolute me Z 
thanol was treated with 1 ml of a 20% solution of HC1 in ethanol and 
was boiled fez 4 hr. During heating, the consistency of the solid mat- 
ter changed. On the following day the reaction mixttme was filtered 
and the residue was washed with water and ethanol and dried. Yield 
7.4 g (53.7 %), mp 290-293 ~ C. Sparingly soluble ha wate~, in the 
majority of organic solvents, and in dilute alcohols, readily soluble 
in acids; for analysis it was crystallized from water (h700), mp 292- 
294 = C. Found, %: C 42.84; H 5,56; N 28.4. Calculated for C~Ht0- 
N4OS, %: C 42.42; H 5.05; N 28,28%. 

4-Hydrox~thiazano[4, 3-e]pmine (IV). A mixture of 4.7 g of 111, 
~0 ml of orthoformic ester, and 20 ml of acetic anhydride was boiled 
with stirring for 3 1/2 hr, the dark solution was evaporated to dryness 
in vacuum, and theresidue was boiled with 10,0 ml of water for 2 hr. 
After cooling in ice, the mlid matter was filtered off and was washed 
with water and ethanol. Yield 4.6 g (93%), rap> 300* C. Sparingly 
~eluble in the majority of organic sotven~s and in acids, ~eadilysoluble 
in dilute alkalies; f~r analysis it was crystallized from water (1:140). 
Found, ~. C 46.2; H 3.9; N 27.3%. Calculated for CsHsN4OS, ff~. 
C 43.15; H 3.90; N26.92. 

S-oxide of 4-hydroxythiazano[4, 3-e]purlae (V). With vigorous 
stirring, 2 ml of 30 %hydrogen peroxide was added dropw~se to a sus- 
pension of 1.7 g of IV in 2 ml  of acetic anhydride and 7 ml of glacial 
acetic acid at 0-2 ~ C, and stirring was continued at this temperature 
for 3 1 /2 -4h r .  During this process a change in the consistency of the 
mass took place and a white precipitate was formed which was filtered 
off, washed with ethanol, and dried. Yield 1.6 g (87.4%% decomp, p. 
~290" C. Sparingly soluble in the majority of organic solVents, soluble 
in dilute atkalics and acids. For analysis, it was crystallized first from 
aqueous ethanol and then from water, mp 290-292 ~ C (decomp). 
Fotmd, %: C 4235; H 3:70; N 24.95; S 13.8"/, 14.53. Calculated for 
C~H~aOaS, %: C 42.85; H 3.57; N 25.00; S 14.28. 

4-Chlo~othiazano[4, 3-e]pmine (VI). A mixture of 10.q g of IV, 5 
ml of diethylaniline, and 200 ml of phosphorus oxychloride was boiled 

with stirring fo~ 6 hr. On the following day, ~he reaction mixture was 

evaporated to dryness in vacnum, and ground ice was added to the re- 

sidue in small portions. After the decomposition of the phosphorus 
oxychloride, the reaction mixture was brought to pH 7.5-8 with 2 N 
NaOH and extracted with chloroform. The extract was dried with 
NurSe 4 and evaporated to dryness in vacuum; the residue was triturated 
with ether, cooled with ice, filtered, and dried. Yield 8.2 g (q0.3%), 
mp 170" C (decomp). Soluble on heating in ether and ethyl acetate; 
readily soluble in chloroform, ethanol, acetone, and benzene; for 

analysis it was crystallized from petroleum ether, mp 17~-182" C 
(decomp). Found, %: C 42.9; H 2.68; C1 15.9; N 24.62~ Calc,~ateA 
for CsHvN4CIS, % C 43.14; H 3.08; C1 15.6q; N 24. q2. 

4-Me~captotlflazano[4, 3-e]purine (X). To a solution of 1.75 g of 
VI in 100 ml of absolute ethanol 0.6 g of thiourea was added and the 
mixture was heated in the water bath with stkring for 3 hr. The pre- 
cipitate that had deposited was filtered off, washed with ethanol, and 

dried. The field of X was 1.4 g (80.9 %), decomp, p. ~250 ~ C, mp 
289-293* C. Sparingly soluble in the majority of organic solvents, in 
water, and in acids, readily soluble in dilute alkalies; for analysis it 
was crystallized from water (1{/00)o Found, %: C 43.1; H4.0; N25.7. 

Calculated for CsHsN~S2, ~r C 42.85; H. 3.57; N 25.00. 
4-Methoxytt~zano[4, 8-e]p~lue (IX), To a solution of sodium 

methexide (prepared from 0.35 g of Na and 100 ml of absolute metha-  
nol) 1.2 of Vt was added, and the mixture was boiled for 2 l f2 hr 

and filtered from the NaC1 that bad deposited. After neulzalizatinn 
with acetic acid to pH 6.5, the mother solution was evaportated to 
dryness in vacuum and the residue was suspended in 40 ml of water and 
extracted with chloroform. After being dried with Na2SO4, the extract 
was evaporated to dryness in vacuum and the residue was triturated 
with ether, filtered off, and dried. Yield 0.85 g (72.6%), mp 148-150 ~ 
C. Soluble in the majority of organic solvents, sparingly soluble in 
water; for analysis it was crystallized from ether, mp 150-152" C. 
Found, %: C 48.54; H 4.80; N 25.37. Calculated for CsH~N4OS, %: 
c 48.64; H 4.50; N 25.22. 

4-Aminothiazano[4, 3-e]purine (VII). A mixture of 1.2 g of VI and 
50 ml of a 12ff~ ammonia in methanol was heated at 160" C in an 
autoclave for 6 hr. After cooling, the reaction mixume was evaporated 
to dryness, and the residue was crystallized from 100 ml of water. 
Yield 0.9 g (82%), mp 280-285* C (decomp). Sparhagly soluble in the 
majority of organic solvents and in water, insoluble in alkalies, solu- 
ble in acids on heating_ Found, %: C 46.83; H 4.72; N 33. 71. Cal- 
culated for C : ~ s S ,  %: C 46.37; H 4.34; N 33.8i. 

4-(B-Hydzoxyethyl)amlnothlazano[4, 3-e]purlne ('VIII). A solution 
of 0.95 g of VI and 1 ml of monoethanolamine in 20 ml of ethylcel- 
losolve was boiled for 2 hr. After the end of the reaction, the mixture 
was evaportated to dryness in vacuum, the residue was di~sovled in 10 
ml of water, and the solution was extracted with chloroform. After 
being dried with NauSea, the extract was evaporated to dryness in 
vacuum and the residuewas triturated with ether, fkttered of{, and 
dried. Yield 0:75 g (ql%), mp 142- 348 ~ C. Sparingly soluble in petro- 
leum ether and diethyl ether, soluble on heating in ethyl acetate, 
benzene, and water, readily soluble in chloroform and ixi dilute acids; 
for analysis it was crystallized from ethyl acetate, mp 148-150 ~ C. 

Found, %: C 47.2; H 5.29; N 24.42. Calculated for C~HlsN~OS , %: 
fi 47 23; H 5.17; N. 27.88. 
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