
S T U D I E S  ON B E N Z O D I A Z I N E S  

XV*.  SYNTHESIS AND PROPERTIES OF SOME DERIVATIVES OF 

QIfINAZOLINE AND OF TE TRAZ OLO[1,5-c] QUINAZOLINE WITH 

SUBSTiTUENTS IN THE BENZENE NUCLEUS 

B .  V .  G o l o m o l z i n  a n d  I .  Y a .  P o s t o v s k i i  UDC 547.856.1796.1.07 

Der iva t ives  of 5-phenyl te t razolo[1 ,5-c]quinazol ine  with subst i tuents  in the benzene nu- 
cleus - 7 -methy l -5 -pheny l t e t razo lo [1 ,5 -c ] -qu inazo l ine  and 9 -me thy l -5 -pheny l t e t r a zo lo -  
[1,5-c]quinazoline - have been obtained for  the f i r s t  t ime .  The oxidation of the 9 -methy l  
de r iva t ive  gave the co r respond ing  carboxyl ic  acid which,  in con t ras t  to the 5 -pheny l t e t r a -  
zolo[1,5-c]quinazol ine unsubst i tuted in the benzene nucleus ,  is covalent ly  hydrated.  

I t  has  been  r epo r t ed  p rev ious ly  [2, 3] that  the covalent  hydrat ion of the pyr imid ine  r ing  at the N6=N ~ 
bond that  is c h a r a c t e r i s t i c  fo r  the te t razolo[1 ,5-c]quinazol ines  does not come about if a phenyl r es idue  is 
p r e sen t  in pos i t ion  5 of the te t razoloquinazol ine .  The hypothesis  has  been put fo rward  that the ~ - e l e c t r o n  
cloud of the phenyl r ad ica l  is r epe l l ed  in the d i rec t ion  of the quinazoline r ing under the influence of the 
s t rong ly  e l ec t ron -accep t ing  t e t r azo le  grouping and compensa te s  to some extent  the 5 + charge  on the C-5 
carbon a tom,  so that  the nucleophil ic  a t tack  of this posi t ion is hindered.  It  could be  a s sumed  that  the 
magnitude of the 5 + cha rge  would a lso  be affected by subst i tuents  in the benzene nucleus.  In view of th is ,  
it appeared  of i n t e re s t  to study the r eac t iv i ty  and covalent  hydrat ion of te t razoloquinazol ines  with sub-  
s t i tuents  in the benzene  nucleus.  

We se t  ou r se lves  the  t a s k  of f i r s t  obtaining 5-phenyl te t razolo[1 ,5-c]quinazol ines  with a methyl  group 
in the benzene nucleus in o rde r  then to oxidize the methyl  group and obtain ca rboxy  de r iva t ives .  

So f a r  as we know, te t razoloquinazol ines  with subst i tuents  in the benzene r ing have not been  r e p o r t e d  
in the l i t e r a t u r e .  The s ta r t ing  m a t e r i a l s  for  them - quinazol in-4-ones  subst i tuted in the benzene nucleus - 
a re  difficult  to obtain. Only a few r e p r e s e n t a t i v e s  of them are  known [4, 5, 6]. 

In the syn thes i s  of the planned compounds we used the method r ecen t ly  p roposed  by B la t t e r  et al. 
[7, 8] fo r  obtaining 2-phenylquinazol ine-4- th iones  f r o m  imidoyl isothiocyanates  (r0,  obtained, in the i r  
tu rn ,  f r o m  the imidoyl  chlor ides  (I~ (see r eac t i on  scheme) .  

F r o m  I ia  and b we obtained the 6- and 8-methy l  de r iva t ives  of 2-phenylquinazol ine-4- th ione (KIa and 
b).  Under the act ion of hydrogen peroxide  in an alkal ine med ium,  they gave the cor responding  quinazolinones 
(IVa and b). The subsequent  r eac t ion  of these  quinazolinones with phosphorus  oxychlor ide in the p r e s e n c e  
of dimethylani l ine  gave the chlor ides  Va and b.  To evaluate  the influence of the methyl  groups  and the r e -  
act iv i ty  of the chlor ine  a tom,  p o l a r o g r a m s  of Va and b were  r e c o r d e d  in d ime thy l fo rmamide  on a suppor t  of 
t e t r a e t h y l a m m o n i u m  iodide. The p o l a r o g r a m s  have two waves  (Table 1). The introduction of a methyl  
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TABLE 1. Po la rograph ic  Half-Wave Potent ia ls  ( -E l / 2 )  [support  
0 .1-M (C2I-Is)NI , concentra t ion  of depo la r i ze r  5 �9 10-4 M, - E l / 2  
re la t ive  to the bo t tom m e r c u r y  e lec t rode]  

Compotmd 

4-Chloro-2-phcnylquinazoline 
4-Chloro-6 - mctliy1-2 -phenylquin azoline 
4 -Chloro -8 -methyl -2 -phenylquinazoline 

wave I 

-- 0,93 
- -  1 ,01  
- - . !  , 0 2  

Ed2, V 
wave ~l 

- 1 , 2 6  
- 1 , 3 7  
- 1 , 3 8  

group leads  to a shift  of E 1/2 in the d i rec t ion  of negat ive potent ia ls ,  which shows an e lec t ron-donat ing  
influence of the methyl  groups and the capaci ty  of the benzene nucleus for  t r ansmi t t i ng  the influence of 
subst i tuents  to the pyr imidine  p a r t  of the molecule .  

CH C] CH 

Ia,b lla,b ct! 

/ 
N~ /Ph A ~N. /Ph 

CH3-~ ,~ ,~  N "~'~ HgN --NH, .H,O C H 3 ~ - ' ~ N ~  POCl3 

I VIa,b NHNR 2 Va,b ctl 

.N.s/Ph 
CHa I ~ 

VIIa,D N~N 
It Oil 

VIIa K "n~ ~ , ~ P h  

~ N  ~/Ph 

Iii ,.7 
,l 

IVa,b ~ 

I , I I  a e-CHa; b o - c .  3 
,II, IV,V,V] a 6-Cll3;b ,S-CH~ 
Ylla 9-CA3; b 7-CH 3 

Charac te r i s t i c  fo r  Va and b (and also for  the other  4-chloroquinazol ines  [2]) is the r eady  nucleophlltc 
exchange of the chlor ine:  they r e a c t  with hydraz ine  hydra te  with gentle heating giving the hydraz ines  Via 
and b (it is in teres t ing  that  the l a t t e r  can a lso  be  obtained by the r eac t ion  of M a  and b with hydrazine hy-  
dra te) .  On reac t ion  with n i t rous  acid,  these  compounds give the te t razoloquinazol ines  VIIa and b.  The 
identical  compounds were  obtained f r o m  Va and b by  boil ing them with sodium azide in ethanolic solution. 

When the te t razoloquinazol ines  VIIa and b w e r e  boiled in dilute hydrochlor ic  acid [2], no covalent ly  
hydra ted  products  w e r e  obtained and compounds Va and b, r e s p e c t i v e l y ,  we re  obtained, as has  been found 
in the case  of the 5-phenyl te t razolo[1 ,5-c]quinazol ine  unsubsti tuted in the benzene nucleus [2]. The oxida-  
t ion of VIIa with po ta s s ium pe rmangana te  in wa te r  o r  in ace t ic  acid gave a product  cor responding  to the 
e m p i r i c a l  f o rmu l a  CI~HpNsO2 �9 H20 and containing a ca rboxy  group (it was imposs ib le  to obtain the analo-  
gous product  f r o m  Vllb under the same  conditions).  In an a t tempt  to spl i t  out wa t e r  by  heating the substance  
above its me l t ing  point ,  it decomposed .  The s t ruc tu re  of the product  obtained may ,  in view of the r e su l t s  
of p reced ing  invest igat ions  [3], be i l lus t ra ted  by  fo rmula  VIII with a covalent ly bound molecule  of wa te r .  

Thus,  i t  has been  showntha t  even when a phenyl r es idue  is p r e sen t  in posi t ion 5 of t e t r azo lo [1 ,5 -c ] -  
quinazoline,  covalent  hydrat ion becom es  poss ib le  if the re  is an e l ec t ron-accep t ing  group in the benzene  
nucleus.  The l a t t e r  obviously compensa te s  the e lec t ron-donat ing  influence of the phenyl r ad i ca l  and r a i s e s  
the ~ + charge  on the C-5 carbon a tom faci l i ta t ing nucleophilic a t t ack  in this posi t ion.  

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

N-Tolylbenzimidoyl  Isoth iocyanates  (l/a, b). To a solution of  0.1 mole of N- to ly lbenzimidoyl  chloride 
(In, b) [9] in 100 ml  of d ry  benzene was added 32 g of lead thiocyanate ,  and the mix tu re  was boi led in the 
w a t e r  ba th  with s t i r r i ng  for  2 h. Then it  was f i l t e red  and the benzene was dis t i l led off f r o m  the f i l t ra te .  
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TABLE 2. Quinazolines and Tetrazolo[1,5-c]quinazolines 

Com- 
round Mp, ~ C 

IIIa 
III6 
1Va 
IV6 
Via 
VI6 

VIIa 
VII6 

VIII 

234--235 
241--243 
256--258 
252--254 
208~210 
215--217 
175--176 
168--169 
310--313 

Empirical formula 

CtsH~eN2S 
CIsHIeN2S 
CisHt~N20 
C~sH,~N20 
C~sHt4N4 
C,sH~4N4 
C,sHnNs 
CIsHuN5 
CLsHuNsOa 

Found, % 
cl lN 

71,93 4,85 11,45 
71,52 4,78 11,39 
76,74 5,20 l 1,74 
76,43 5,16 12,44 
72,37 5,68 22,83 
72,68 5,79 22,09 
69,18 4,54 27,64 
59,23 4,21 27,56 
58,16 3,84 22,47 

Calculated, % 

in  c ! H 

71,40 4,79 
71,40 4,79 
76.25 5,12 
76,25 5,12 
71,98 5,64 
71,98 5,64 
68,95 4,24 
68,95 4,24 
58,25 3,58 

11,10 
i1,10 
11,86 
11,86 
22,38 
22,38 
26,81 
26,81 
22,65 

Yield 
~0 

39 
35 
90 
90 
75 
65 
82 
87 
I2 

N-(p-Tolyl}benzimidoyl  isothiocyanate fo rms  yellow c rys ta l s  with mp 75-80~ while N-(o-tolyl}benztmidoyl 
isothiocyaaate  gives a red  oil. Yield 85-90%. The products  obtained were  used for  the prepara t ion  of Ilia 
and b without fu r ther  purification. 

6(8}-Methyl-2-phenylquinazoline-4-thiones (Ilia, b}. A solution of 0.1 mole of lia or  b in 60 ml of m -  
xylene was boiled for  2 h. On cooling, a precipi tate  deposited, and it was fi l tered off and crys ta l l ized  f rom 
ethanol or  benzene.  Yellow c rys ta l s  soluble in alkal is ,  spar ingly soluble in ethanol and benzene (Table 2}. 

6(8)-Methyl-2-phenylquinazol in-4-ones (IVa, b}. A solution of 0.02 mole of Ilia or b in 10% KOH so-  
lution (2- to 3-fold excess} was heated to 80~ and, with s t i r r ing ,  a 30% solution of hydrogen peroxide was 
gradual ly  added. The initially faintly yellow reac t ion  mixture became more  s t rongly colored and then the 
color  d isappeared.  After this, it was cooled and the quinazoltnone was precipi ta ted with acetic acid. Color-  
l ess  c rys ta l s  (from isopropanol} soluble in alkalis ,  spar ingly soluble in the usual organic solvents (Table 2). 

4-Chloro-6(8)-methyl -2-phenylqatnazol ines  (Va, b). A mixture of 0.02 mole of IVa or  b, 6 ml of 
POC13, and 9 ml of dimethylaniline was boiled in 100 ml of absolute benzene for 2 h. The reac t ion  mixture  
was cooled, diluted with 100 ml of benzene,  and washed with an equal volume of water ,  then with 10% sodi-  
um carbonate solution, and then with water  again. The benzene solution was dried with calcium chloride,  
passed through a column of alumina (layer height 3-4  cm) to free it f r o m  colored impuri t ies ,  and the ben-  
zene was distil led off. Colorless  or  faintly yellowish c rys ta l s  (from n-heptane):  mp: Va 111-112~ Vb 
99-101~ Yield 95%. Found, %: for Va C1 14.37; for Vb C1 14.09. Calculated for CtsHllN2C1, %: C1 13.92. 

4-Hydrazino-6(8)-methyI-2-phenylquinazol ines  (Via, b). a) A mixture  of 0.02 mole of Ilia or  b, 150 
ml of ethanol, and a 15-fold excess of hydrazine hydrate  was boiled until the evolution of hydrogen sulfide 
ceased (6-8 h}. On cooling, a precipi ta te  of the hydraztne deposited. Colorless  or  faintly yellowish c r y s -  
tals (from ethanol) soluble in dilute hydrochlor ic  acid (Table 2). 

lo} A mixture  of 0.04 mole of Va or  b,  200 ml of benzene,  and a 5-fold excess  of hyctrazine hydrate  
was boiled for  30 min. The products  obtained, af ter  ree rys ta l l i za t ion  f rom ethanol, were  identical with 
those obtained f r o m  Ilia and b (mixed mp ' s ) .  

9(7)-Methyl-5-phenyl tetrazolo[1,5-c]qninazol ines  (VIIa, b). a) At room tempera ture ,  a solution of 
0.01 mole of sodium nitr i te was added dropwise to a solution of 0.01 mole of Via or  b in 2 N hydrochlor ic  
acid. After 30 rain, the precipi ta te  that had deposited was f i l tered off. The Ill spec t ra  of the compounds 
in the crys ta l l ine  s tate  and in chloroform solution showed no charac te r i s t i c  bands corresponding to the 
a s y m m e t r i c  s t re tching vibrations of the azide group (2050-2200 cm -1} [10], while they contained bands which 
can be asc r ibed  with confidence to the vibrations of te t razole  r ings:  VIIa: 1098, 1108; VIIb: 1050, 1073, 
1090 cm -1 [11] (Table 2}. 

b) A solution of 0.5 g of sodium azide in 2 ml of water  was added to a solution of 0.005 mole of Va 
or b in 3 0 ml of boiling ethanol and the mixture  was boiled for  1 h. The precipi tate  of the te t razole  that de-  
posited on cooling was c rys ta l l ized  f rom isopropanol.  The reac t ion  products  were  identical with those ob- 
tained f r o m  Via and b, respec t ive ly  (mixed mp's) .  

Oxidation of 9-Methyl-5-phenyl te t razolo[1,5-c]quinazol tne.  a) Over 1 h, a solution of 1.3 g of potas-  
s ium permanganate  in 100 ml of wa te r  was added to 1 g of Vlia in 0.5 l i ters  of boiling water .  The mixture 
was boiled for  5 h, a smal l  amount of ethanol was added, and the manganese dioxide was f i l tered off. When 
the f i l t ra te  was acidified with acet ic  acid, the product  precipi tated.  It was f i l tered off anddisso lved  in am-  
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monia ,  the solution was boiled with ca rbon  and f i l t e red ,  and the product  was r ep rec ip i t a t ed  f r o m  the f i l -  
t r a t e  with acet ic  acid.  Color less  c r y s t a l s  spar ing ly  soluble in the ma jo r i t y  of organic  so lvents .  I ts  e l e -  
m e n t a r y  analys is  (Table 2) co r r e sponds  to a compound with the s t ruc tu re  of 5 -hyd roxy-5 -pheny l -5 ,6 -d i -  
hydro te t razo lo [1 ,5 -c ]qu inazo l ine -9 -ca rboxy l i c  acid (VI I i .  Its IR s p e c t r u m  had bands at 1060, 1075, and 
1099 c m  -1. 

b) A solution of 1 g of compound VIIa in 50 ml  of g lac ia l  acet ic  acid,  was i m m e r s e d  in a boiling 
wa te r  bath ,  and then 15 ml  of wa te r  and, over  30 min,  9 g of po t a s s ium permangana te  were  added. The 
mix tu re  was heated in the wa te r  bath  fo r  another  2 h. Then the reac t ion  mix tu re  was poured into wa t e r ,  
hydrogen peroxide  was added until it was decolor ized ,  and the res idua l  solid m a t t e r  was f i l t e red  off. The 
addition of 10-15 ml  of conc. HC1 to the f i l t r a te  p rec ip i t a ted  the product .  The IR s p e c t r u m  in the 700- 
1700 cm -1 reg ion  of the compound obtained coincided with that  of the product  obtained by oxidation in an 
aqueous medium.  

The IR s p e c t r a  we re  r e c o r d e d  on an IKS-14 ins t rument  fo r  mul ls  in paraff in  oil (NaC1 pr i sm)  and in 
pe r f luo rohydroca rbons  (LiF prism). 
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