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2-Methyl-4-hydrazinoquinazoline is shown to give on diazotiza- 
tion a covalent hydration product, 5, 5-dihydro-5-methyl-5-hy- 
droxytetrazolo[1, 5-c]quinazoline (V). 2-phenyl-4-hydrazino- 
quinazoline gives the nonhydramd 5-phenyketrazolo [1.5-c]- 
quinazoline (lib). Hydrolysis of the hydrated 5-methyl derivative V 
is shown to result in opening of the pyrimidine ring and forma[ien of 
5-(2'-aminophenyl)tetrazole, while hydrolysis of the 5-phenyl derive- 
dye lib is found to give, via the azide, 2-phenylquinazoline. Possible 
reasons for the different behavior on hydrolysis are considered. 

It was  p r e v i o u s l y  r e p o r t e d  [1] that  r e a c t i o n  of 2 - R -  
4 - c h l o r o q u i n a z o l i n e s  In, b with sod ium az ide  g ives  5- 
R - t e t r a z o l o [ 1 ,  5 - c ]qu inazo l ine s  IIa,  b (see  equa t ions) .  
T e t r a z o l e  I/b can  a l so  be ob ta ined  f r o m  the  c o r r e s p o n d -  
ing h y d r a z i n e  II lb by d i azo t i za t i on  in h y d r o c h l o r i c  ac id .  
Subject ing  h y d r a z i n e  IIIa to th is  r e a c t i o n  led  to i s o l a -  
t ion of a subs tance  mp 197~ ~ whose  s t r u c t u r e  was 
not d e t e r m i n e d  [2]. A n a l y s i s  and IR s p e c t r u m  c o r r e -  
spond to a h y d r a t e  of t e t r a z o l o q u i n a z o l i n e  IIa.  F r o m  
th i s  compound the w a t e r  is  sp l i t  off only on hea t ing  
above the me l t i ng  point ,  when the t e t r a z o l e  IIa i s  
f o r m e d  [2]. No r e h y d r a t i o n  of th is  t e t r a z o l e ,  e . g .  on 
c r y s t a l l i z i n g  f r o m  aqueous e thanol ,  was  o b s e r v e d .  But 
the h y d r a t e  mp 197~ . (decomp.)  was  f o r m e d  when 
i t  was  a l lowed to s tand  in cold  in weak  ac id  fo r  7 d a y s .  

T h e s e  o b s e r v a t i o n s  a l lowed it to be  pos tu l a t ed  that  
the m o l e c u l e  of w a t e r  in the h y d r a t e  is  bond c o n s t i t u -  
t i ona l ly .  Tak ing  into account  the r e s u l t s  of o t h e r  au tho r s  
r e g a r d i n g  s o - c a l l e d  cova len t  hyd ra t i on  of some  h e t e r o -  
a r o m a t i c  n i t rogen  compounds ,  [3], hyd ra t ion  could  be 
a s s u m e d  to take  p l a c e  at the N ~ C 5  azome th ine  bond, 
and tha t  the  h y d r a t e  i s  5, 6 - d i h y d r o - 5 - m e t h y l - 5 - h y -  
d r o x y t e t r a z o l o [ 1 ,  5 - e ]qu inazo l ine  (V). F u r t h e r  s tud i e s  
of the p r o p e r t i e s  of the h y d r a t e  c o n f i r m e d  that  s t r u c -  

t u r e .  Thus b r i e f  bo i l ing  in 2 N h y d r o c h l o r i c  ac id  gave 
compound CTHTN5, mp 140~ ~ with a m p h o t e r i c  
p r o p e r t i e s .  The IR s p e c t r u m  of th i s  compound shows 
amino  group  va lence  v i b r a t i o n s b a n d s  (3400, 3317 cm-1) ,  
and in addi t ion  ove r  the  wide i n t e r v a l  3100-2650  c m  -1 
t h e r e  is  a s e r i e s  of weak bands  c h a r a c t e r i s t i c  of the 
t e t r a z o l e  ac id  NH group [4]. The t e t r a z o l e  r ing  shows 
the 1086, 1064, 1040 c m  -1 c h a r a c t e r i s t i c  t r i p l e t  of 
bands .  F r o m  these  r e s u l t s  it can be i n f e r r e d  that  h e a t -  
ing in ac id  solut ion led  to opening of the p y r i m i d i n e  
r i n g ,  and that  the then in i t i a l l y  f o r m e d  5 ( 2 ' a c e t y l a m i n o -  
p h e n y l ) t e t r a z o l e  (Via) was h y d r o l y z e d  to a compound 
mp 140~ ~ which was  5-  (2Vaminophenyl) te t razole  
(VII). To p rove  the s t r u c t u r e  of VII it was  d e a m i n a t e d  
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It g a v e  an  u n d e p r e s s e d  m i x e d  m e l t i n g  p o i n t  w i th  an  
a u t h e n t i c  s p e c i m e n  o b t a i n e d  a s  d e s c r i b e d  in [5]. O v e r  
t he  r a n g e  3 1 0 0 - 6 9 0  c m  -1 t h e  IR s p e c t r a  of the  two 
s p e c i m e n s  w e r e  q u i t e  i d e n t i c a l .  

A c e t y i a t i o n  of  a m i n e  VII  m i g h t  h a v e  b e e n  e x p e c t e d  
to g i v e  t he  i n t e r m e d i a t e  a c e t y l  d e r i v a t i v e  Via .  E x p e r i -  
m e n t  s h o w e d  t h a t  w h e n  a m i n e  VII w a s  d i s s o l v e d  in 

a c e t i c  a n h y d r i d e ,  a c e t y l a t i o n  t a k e s  p l a c e  e v e n  in t he  
c o l d ,  a n d  the  c y c l i c  h y d r o x y  c o m p o u n d  V w a s  i s o l a t e d .  

O b v i o u s l y  i s o m e r i z a t i o n  of the  open  i n t e r m e d i a t e  p r o -  
d u c t  ( a c e t y l a m i n e  Via )  to  a r i n g  c o m p o u n d  t a k e s  p l a c e  

v e r y  e a s i l y  in a c i d  s o l u t i o n .  I t  m i g h t  h a v e  b e e n  e x p e c t e d  
t h a t  the  r i n g  c o u l d  e a s i l y  b e  o p e n e d .  A c t u a l l y  r i n g  

o p e n i n g  w i t h  c o m p o u n d  V t a k e s  p l a c e  e v e n  on d i s s o l v i n g  
in p y r i d i n e .  T h e  IR s p e c t r u m  of t h i s  s o l u t i o n  l a c k s  
t he  h y d r o x y l  b a n d  in t h e  i n t e r v a l  3 6 0 0 - 3 1 0 0  c m  -1, b u t  
in p l a c e  of i t  i s  a s h a r p  b a n d  of a m i d e  g r o u p  c a r b o n y l  

(1697 c m - 1 ) ,  s h o w i n g  t h a t  t he  s u b s t a n c e  i s  p r e s e n t  a s  
the  open  f o r m  in p y r i d i n e  s o l u t i o n .  

In t h e  l i g h t  of t h e s e  r e s u l t s  i t  w a s  of i n t e r e s t  to 

c o n s i d e r  p o s s i b l e  c a u s e s  of  t he  d i f f e r e n c e  b e t w e e n  the  
b e h a v i o r s  of t he  p h e n y l  and  m e t h y l  d e r i v a t i v e s .  A s  

w a s  s t a t e d  a b o v e ,  t he  h y d r a z i n e  IIb (wi th  a p h e n y i  
r a d i c a l )  g i v e s ,  on d i a z o t i z a t i o n  in h y d r o c h l o r i c  ac id ,  

t h e  n o n h y d r a t e d  t e t r a z o l o q u i n a z o l i n e  HI) .*  H y d r a t i o n  

a t  t he  N6-~C5 b o n d  i s  c o n n e c t e d  w i t h  s t r o n g  e l e c t r o n -  

a c c e p t i n g  e f f e c t  of  t h e  f u s e d  t e t r a z o l e  r i n g ,  g i v i n g  r i s e  
to a c o n s i d e r a b l e  5 + c h a r g e  a t  a t o m  C~. T h i s  e f f e c t  

a g r e e s  w i t h  the  e f f e c t  of  p r o t o n i z a t i o n  of t he  Hff6 
n i t r o g e n  a t o m  on C~ ( d i a z o t i z a t i o n  p r o c e e d s  in m i n e r a l  

a c i d  s o l u t i o n ) .  
E v i d e n t l y  in  t he  c a s e  of c o m p o u n d  IIb the  7r e l e c t r o n  

c l o u d  in t he  p h e n y l  i s ,  u n d e r  t he  a c t i o n  of t he  s t r o n g l y  

e l e c t r o n - a c c e p t i n g  t e t r a z o l e  g r o u p  d r a w n  t o w a r d s  t h e  

q u i n a z o l i n e  r i n g ,  t h u s  to  s o m e  e x t e n t  c o m p e n s a t i n g  

f o r  t he  5 + c h a r g e  a t  C5. B e c a u s e  of  t h a t  t h e r e  i s  no  

h y d r a t i o n  a t  N6~C5.  It  i s  a l s o  i m p o s s i b l e  to  o v e r l o o k  
the  f a c t  t h a t  the  b u l k y  p h e n y l  g r o u p  c a n  g i v e  r i s e  to  

s t e r i c  h i n d r a n c e  to n u c l e o p h i d i c  a t t a c k  a t  t he  N 6 = C 5  

b o n d .  In a c c o r d  w i t h  t h i s  t he  b e n z o y l  d e r i v a t i v e  Vl'b 

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

d e r i v a t i v e  Via ,  i n c a p a b l e  of  i s o m e r i z i n g  to t he  h y d r a t e  

q u i n a z o l i n e  r i n g  e v e n  on h e a t i n g .  

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

Compounds IIa, b, and V were prepared as described in [2]. 
IR spectra of compound IIa, cm-l: 3095 very strong, 3030 very 

strong, 2940 very strong, (CH benzene ring); 193q strong, 1563 weak, 
1526 weak, 1477 strong. (C-~-C, C=N); 1240 medium, (CHz); 1286 
medium, 1257 weak, 1217 weak, 1170 weak, 1135 weak, 1106 weak, 
1086 strong, 1021 medium (tetrazole); 976 s~ong, 856 strong, 777 
strong, (tetrazole); 717 medium, 689 weak. 

IR spectra of compound V, cm-t: 3585 strong (0[47; 3316 medium, 
3195 weak. (NH); 3060 medium, (CH benzene ring); 2995 weak, 2890 
weak. 2850 weak, 2790 weak. (CHs); 1682 medium, 1667 medium, 
(NH); 1623 ~trong, 1597 strong, 1552 strong. (C=N); 1491 weak, (CHs); 
1417 weak, 1317 very strong, 1270 medium, 1247 weak, 1155 medium, 

1116 weak, 1095 weak, 1077 medium, 1066 strong, 1059 medium, 
(tetrazole); 992 strong, 837 weak, 756 very strong (tetrazole); 697 
weak. 

Hydration of 5-methyltet~azolo~, 5-c]qui~z, olf~ue (Ha). 0. I g 
(0.0005 mole) Ia was suspended in 5 ml 2 N HC1, and left at room tem- 
perature for 7 days. The precipitate of hydrated product was filtered 
off and washed with water. Yield 0.1g (90~ Crystallization from 
aqueous EtOH gave pale yellow crystals of compound V, mp 195~ * 
(decomp.) undepressed mixed mp with the product obtained as described 
in [2]. The IR spectra of the two compounds were identical. 

Hydrolysis of 5, 6.,dihydxo-5-methyl-5-hydroxytetrazolo[l, 5.-e] 
quinazoline (V), 0.7 g (0.0034 mole) recrystallized hydroxy product V, 
nap 196~ * was ret2uxed with 35 m12 N HC1 for 15-20 rain. After 
cooling the solution was carefully made alkaline with saturated Na 2 COg 
solution, when a colorless crystalline precipitate of tetrazole VII formed. 
Yield 0.45 g (82%), long needles (ex water). After drying at 60 ~ over 
P2 Or it had nap 140~ ~ Found; C 52.39; H 4.54; N 43.54%, calcu- 
lated for CTHTNs: C 52.16; H 4.38; N 43,46%; The product crystallized 
from water as the monohydrate. Found: Hz O 9.64%, calculated for 
CTHTNs.H z O: Hz O 10.00%. Hydrochloride mp 2330-235 *. 

IR spectrum of compound VII, cm' t :  3410 strong, (NH2); 3320 strong 
(NH); 3210 weak, 3130 weak; 3070 weak, 3040 weak, 2990 weak, 
2895 very weak 2860 weak. 2765 weak, 2640 weak (NH tetrazole); 
1615 strong, 1493 strong, (C=N); 1466 medium, 1410 weak, 1327 
medium, 1300 medium, 1254 medium, 1154 medium, 1105 weak, 
1086 weak, 1063 weak, 1038 weak. (tetrazole); 993 strong, 958 weak, 
856 medium, 835 medium, 776 weak, 758 strong. (tetrazole); 703 
medium, 668 medium. 

Deamtnation of VII. 0.32g (0.002 mole) VII was dissolved ha 0.7 ml 
conc. HzSQ. Aftering cooling to 0 ~ 2 ml EtOH was added, when 
the amine sulfate came down as minute crystals. The mixture was 
stirred, and a concentrated aqueous solution of 0.3g NaNO2 added, 
then the whole refluxed for 1 hr until evolution of nitrogen ceased. The 
solution was evaporated to dryness, and the residue crystalized from 
aqueous EtOH, yield 0.1g (50%) VIII, long colorless needles, mp 
209~ * . 

Aeetylation of VII. 2 ml Ac20 was added to 0.32g (0.002 mole) 
VII, the solid gradually dissolved, and after some minutes the acety- 
lated product came down. The solid was filtered off, washed with water, 
yield 0.3 g (75%), mp after recrystallizing from aqueous EtOH 196"- 
197 ~ (decomp.), underpressed mixed nap with an authentic specimen 

[13. 
Benzoylatton of VII. 0.32 g (0.002 mole) VII was suspended in 

boiling benzene (about 10 ml). A solution of 0.3 ml benzoyl chloride 
was added to this suspension, and the whole refluxed for 1 hr. After 
cooling the precipitate of 5-(2' -benzoylamino) tetrazole (Vlb) was 
filtered off and washed with water, yield 0.4 g (80~ After recrystal- 
lizing from aqueous EtOH it had mp 225~ ~ (decomp,) Found: 
63.33; H 4.19%, calculated for CI4HllN~O: C 63.39; H 4.15%. 

ig spectrum: 3130 medium, 3065 strong, (NH); 2940 medium, 
2790 medium, 2640 medium, 1665 medium, 1626 strong, (NHCO); 
1600 medium, (phenyl); 1580 weak, 1548 strong, (C=N); 1446 strong, 
1327 strong, 1270 medium, 1166 medium, l154medinm, 1080medium, 
1060 strong, 3.038 weak, (tetrazole); 907 medium, 890 weak, 791 
weak, 767 medium, 705 strong, (phenyl). 

The IR spectra were determined with a UR-10 instrument, using a 
vaseline mull (NaC1 prism) or perfluorohydrocarbon one (LiF prisms). * 
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