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5 - P h e n y l - 9 - b r o m o t e t r a z o l o [ t ,  5c]quinazoline (I) was synthes ized .  It was shown that I is  covalent ly  hydra ted  
at the N(6)--~ C(5) bond. The s t ruc tu r e  of the covalent  hydra te  (V) was conf i rmed by c leavage  to 5 - ( 2 ' - a m i n o - 5 ' -  
b romopheny l ) t e t r azo le .  The p robab le  mechan i sms  of the covalent  hydra t ion  and c leavage  a r e  examined.  V 
was conver ted  to the 5 -me thy l  der iva t ive  (VII). 

The phenomenon of covalent  hydra t ion  of the N--~C bond has  r ecen t ly  been a t t r ac t i ng  more  and m o r e  at tent ion 
(see  the review in [2]). It was p r ev ious ly  shown [3-5]  that t e t razo lo[1 ,5c]qu inazo l ine  and i ts  5 -me thy l  de r iva t ive  a r e  
smoothly  covalent ly  hydra ted  at the N(0-~C(5 ) bond, while the 5-phenyl  de r iva t ive  does not undergo hydra t ion .  
Analyzing the p robab le  r e a s o n s  for  th i s ,  we have p roposed  [6] that the e l e c t r o n - a c c e p t i n g  groups  in the benzo nucleus 
of t e t razo lo[1 ,5c]qu inazo l ine  may  compensa te  for  the e l ec t ron-dona t ing  effect  of the phenyl group in the 5 posi t ion.  In 
fac t ,  it  was shown that 5 - p h e n y l - 9 - c a r b o x y t e t r a z o l o [ 1 , 5 c ]  is  capable  of covalent  hydra t ion  [6]. In extending this  
inves t iga t ion  we thought it would be in t e re s t ing  to ve r i fy  whether  covalent  hydra t ion  occurs  in 
5 -phenyl te t razo lo[1 ,5c]qu inazo l ine  de r iva t i ve s  containing o ther  e l e c t ron -a c c e p t i ng  subst i tuents  in the benzo nucleus ,  
p a r t i c u l a r l y  halogen a toms .  The g r e a t e r  ava i l ab i l i t y  of these  compounds made it poss ib l e  to study the i r  p r o p e r t i e s  in 
g r e a t e r  de ta i l .  

React ion  of 2 - p h e n y l - 4 - c h l o r o - 6 - b r o m o q u i n a z o l i n e  (I) (obtained f rom the co r re spond ing  quinazoline and POCI 3by 
the method in [7]) with sodium az ide  y ie lded  5 -pheny l -9 -b romote t r azo lo [1 ,5c ]qu inazo l ine  (HI) ( see  r eac t i on  scheme) .  
The absence  of an az ide  band (2000-2200 cm -1) in the IR spec t rum of the c r y s t a l l i n e  subs tance  conf i rms  the t e t r azo l e  
s t r u c t u r e  of th is  compound. A product  containing one wa te r  molecu le  than the s t a r t ing  t e t r a z o l e  was i so la ted  by 
ref luxing  IH in hydroch lo r i c  a c i d .  The compound, obtained in 75% yie ld ,  did not spl i t  off wate r  dur ing dry ing  in vacuo 
over  P~O 5 at 100 ~ C and was soluble in ammonium hydroxide;  this  indica tes  the covalent  addit ion of a wa te r  molecule .  
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Consider ing the resu l t s  of previous  invest igat ions ,  one can conclude that covalent hydrat ion proceeds at the N(G)=C(5 ) 
bond, and that the compound formed has the 5, 6~-dihydro-5-phenyl-5-hydroxy-9-bromotetrazolo[1,5c]quinazol ine  (V) 
s t ruc tu re  (the p re sence  of a tau tomer ic  form with an open pyr imid ine  r ing ,  namely,  5 - (2 ' - benzoy lamino -5 ' -  
bromophenyl) te t razole ,  cannot be excluded; a separate  study is devoted to the question of tau tomer iza t ion  of the 
covalent hydrates) .  2 -Pheny l -6 -bromoquinazo lone-4  (IV) was obtained in low yield (6%) together with V by refluxing HI 
in hydrochlor ic  acid. 

A compound of composit ion CTH6BrN5 with amphoter ic  proper t ies  was isolated by refluxing V in aqueous alkali .  
Two intense absorpt ions  at 3469 and 3357 cm -1, which can be ass igned to amino group valence v ibra t ions ,  were presen t  
in the IR spect rum of this substance;  in addition, there  is a se r ies  of weak bands charac te r i s t i c  for the acidic NH 
group of a te t razole  [8] over a broad range (3130-2460 cm -~) . The analyt ical  data and the IR spect rum enable one to 
conclude that the compound is 5- (2~-amino-5 ' -bromophenyl)  te t razole  (VI). The format ion of this compound conf i rms 
that covalent hydrat ion of HI occurs  at the N(0~--~C(5 ) bond. Amine VI can also be obtained by reftuxing III in aqueous 
alkali .  The s t ruc tu re  of VI was confirmed by the fact that it again gives V on reac t ion  with benzoyl chloride,  while 
acetylat ion with acetic anhydride gives a product of composit ion C~:IsBrN~O, which corresponds  to 5-methyl -5-hydroxy-  
9 -b romo-5 ,6 -d ihydro te t razo lo [1 ,5c ]  quiuazoHne (VII), i. e o, the covalent hydrate  of 5 - m e t h y l - 9 - 5 - m e t h y l - 9 -  
bromotet razolo[1 ,5c]quinazol ine .  Thus, the phenyl der ivat ive  was coverted to the methyl  der ivat ive .  

The exper imenta l  r e su l t s  pe rmi t  one to p resen t  probable  mechan i sms  for covalent hydrat ion and cleavage in the 
following manne r  (see scheme).  HI in acidic medium is protonated at N(0 to give IIIa. Two competi t ive p rocesses  then 
occur:  nucleophil ic  at tack of a water  molecule  at C(~) to form V, and opening of the te t razole  r ing to give IlIb followed 
by hydrolytic cleavage of the azide group to form IV. The f i r s t  react ion path predomina tes .  The covalent hydrate is 
stable in acidic medium but removal  of a proton from the hydroxyl group occurs  in alkali ,  and the pyr imidine  r ing  
opens. Anion Va is hydrolyzed to amine VI. Covalent hydrat ion of III a lso occurs  in alkaline medium.  In this case,  the 
s t rongly nucleophilic hydroxyl ion attacks C(5) and the covalent hydrate ,  which subsequently immedia te ly  is cleaved via 
the scheme V ~ Va -'-VI, is fo rmed as an in termedia te .  Thus, it is shown that covalent hydrat ion is possible  when an 
e lec t ron-accept ing  bromine  atom is p resen t  on the benzo nucleus of 5-phenyl tetrazolo[1,5c]quinazol ine due to the 
inc rease  in the 5 + charge on C(5 ). 

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

2-Pheny l -4 -hydraz ino-6 -b romoqu inazo l ine  (II). 2 -Pheny l -4 -ch lo ro -6 -b romoqu inazo l ine  (I) (0.01 m o l e ) w a s  
refluxed in 50 ml of benzene with 0. 05 mole of hydrazine hydrate for 1 hr.  II, mp 226-228 ~ C (decompo, from alcohol), 
precipi ta ted  as co lor less  c rys ta l s  on cooling. Yield 90%. Found, %: C 53.51; H 3.00; N 17.88. Calculated for 
C14HlIBrN4, ~ : C  53~ H 3.52; N 17.78. 

5 -Phenyl -9-bromote t razo lo[1 ,5c]qu inazo l ine  (HI). A) A solution of 0.01 mole of sodium azide in 2 ml  of water  
was added to 0.01 mole of I in 100 ml  of boil ing alcohol and the mixture  was refluxed for 1 hr.  After cooling, the 
resu l t ing  prec ip i ta te  was f i l te red  to give co lor less  needles ,  mp 160-161 ~ C. Yield 95%. Found, %: C 51o25; H 2.54; 
N 21.38. Calculated for C14HsBrNh, % : C 51.56; H 2.47; N 21.47. 

B) II (0.01 mole) was dissolved in 50 ml  of conc HC1, 50 ml  of water was added, and an aqueous solution of 0.01 
mole of NaNO 2 was poured into the mix ture  at 80 ~ C. The mix ture  was cooled and the resu l t ing  precipi ta te  was f i l tered.  
The react ion product did not depress  the mel t ing point of the product obtained f rom the chloride.  

Hydrat ion of 5-phenyl -9-bromote t razolo[1 ,5c]quinazol ine  (III). III(0.01 mole ) in  150 ml of HC1 (1:1)  was refluxed 
for  3 hr .  The precipi ta te  was f i l tered,  and the acidic mother  l iquor was neutra l ized with ammonium hydroxide to 
precipi ta te  co lor less  needles of 2-phenyl-6-bromoquinaz01one-4 (IV), mp 303-305 ~ C (from isopropyl alcohol). Yield 
6%. Found, %: C 56.20; H 3.24; N 9.17. Calculated for  C,aHsBrN20, %: C 55.84; H 3.01; N 9.30. The precipi ta te  on the 
f i l t e r  af ter  removal  of the acidic mother  l iquor was dissolved in ammonium hydroxide, carbon was added,  the mix ture  
was f i l tered,  and V was precipi tated as co lor less  needles ,  mp 251-2520 C (decomp.,  f rom isopropyl  alcohol), with 
HC1. Yield 75%. Found, ~:  C 48.72; H 3.05; N 20.46. Calculated for Ct4H10BrNhO, %: C 48.85; H 2.93; N 20~ 

Hydrolysis  of V. V (0.005 mole) was refluxed in 70 ml  of 10% aqueous KOH for 4 hr .  The reac t ion  mixture  was 
neut ra l ized  with acetic acid, and co lor less  needles of 5 - (2 ' -amino-5*-bromophenyl ) te t razo le  (VI), mp 205-206 ~ C 
(from water),  precipi ta ted on cooling. Yield 50%. Found, % : C 35.57; H 2~ Br 33.43; N 28.98. Calculated for 
CTH6BrNh, To:C 35.24; H 2.52; Br 33.29; N29.17.  
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Benzoylat ion of VI. VI (0.001 mole)  was d i s so lved  in 5 ml  of d r y  pyr id ine  and 0.001 mole  of benzoyl  ch lor ide  was 
added.  The mix tu re  was kept  at room t e m p e r a t u r e  for  30 min and then poured  into di l  HC1. The r e su l t ing  oil was 
t r e a t e d  with acetone and the p r e c i p i t a t e  f o rmed  was  c r y s t a l l i z e d  f rom i sopropy l  a lcohol .  The product  did not d e p r e s s  
the mel t ing  point of V, obtained in the hydra t ion  of III. 

Ace ty la t ion  of VI. VI (0.005 mole)  was  d i s so lved  in 12 ml  of ace t ic  anhydr ide  and the solution was ref luxed fo r  
20 min.  The p r e c i p i t a t e  of VII obtained on cooling was f i l t e r e d  and r e c r y s t a l l i z e d  f rom aqueous i sopropy l  a lcohol  to 
give c o l o r l e s s  c r y s t a l s ,  mp 205-206 ~ C. Yield 70%. Found,  To: C 38.51; H 3.08; N 24.43. Calcula ted  for  C ~taBrN50 , 
~ :  C 38.32; H 2.86; N 24.83. 

Cleavage of HI. HI (0.005 mole)  was ref luxed in 40 ml  of 10% KOH for  5 hr .  Carbon was added,  the mix tu re  was 
f i l t e r ed ,  and the f i l t r a t e  was  neu t r a l i z ed  with ace t i c  ac id .  The p r ec ip i t a t e  was r e c r y s t a l l i z e d  f rom wate r .  The produc t  
did not d e p r e s s  the mel t ing  point  of VI obtained in the hyd ro lys i s  of V. 
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