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2-Quinazotone r e a c t s  with var ious  w-surplus  s y s t e m s  (indoles and py r ro l e s )  to give 3 ,4-d i -  
hydro-4-subs t i tu ted  2-quinazolones.  These  compounds a re  capable  of oxidation to 4 - s u b s t i -  
tuted 2-quinazolones.  o -Carbamidobenzy l ideneurea  gives ident ical  products  in these  r e a c -  
t ions.  

In a p reced ing  paper  [1] we showed that  o -ca rbamidobenzy l ideneurea  (I) in s o m e  reac t ions ,  for  example ,  
with a ry l amines ,  undergoes  cycl izat ion with spli t t ing out of u rea  to give the s a m e  de r iva t ives  that a r e  ob- 
tained f r o m  2-quinazolone (II). In the p r e s en t  r e s e a r c h  we have invest igated the reac t ions  of I and I[ with 
~-surp lus  he t e roa roma t i c  s y s t e m s -  indoles,  p y r r o l e s ,  and thiophene. The 2-quinazolone de r iva t ives  ob- 
tained may be of pha rmaco log i ca l  in te res t  [2]. 

The cor responding  3 ,4 -d ihydro-4-subs t i tu ted  2-quinazolones  (III, IV) a r e  fo rmed  when I or  II is r e -  
fluxed with 1-methyl indole  or  indole, r e spec t ive ly ,  in d ime thy l fo rmamide  (DMF). 

! III, IV I! 

Ill R=CH,~; IV R~,H 

As in the case  of a r y l a m i n e s  [1], the products  obtained as a r e su l t  of the react ion  of I or II with in- 
doles a r e  identical.  Thus,  both III  and IV can be used for  the synthes is  of III and IV, bu t they ie ld s  a r e h i g h e r  
when I is used. 

Color less  2 ,5 -b i s (3 ,4 -d ihydroqu inazo l -2 -on-4 -y l )pyr ro le  (V) is fo rmed  in the reac t ion  of I with p y r -  
ro le  at 20~ : 

V, Yl 

Y R ' ~ I I ;  Yl R ' : C t l  s 

Refluxing I with 1 - m e t h y l p y r r o l e  gives 1 -me thy l -2 ,5 -b i s (3 ,4 -d ihydroqu inazo l -2 -on -4 -y l )py r ro l e  (VI). 
He te rocyc le s  with a deficient  (as compared  with the ~r s y s t e m  under considerat ion)  sys t em,  for  example ,  
1 -pheny lpyr ro le  and thiophene, proved to be unreac t ive  in s i m i l a r  t r an s fo rma t ions :  r eac t ion  products  a r e  
not detected even chromatographica l ly .  
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The 3 ,4-d ihydro-2-quinazolones  can be r e a r o m a t i z e d  by oxidation. Thus 4 - (1 -me thy l -3 - indo ly l ) -2 -  
quinazolone and 4-(3- indolyl)-2-quinazolone,  respec t ive ly ,  a re  formed when III and IV a re  fused with sulfur.  
These  s ame  products  a r e  read i ly  obtained by heating I or  II with 1-methyl indole  or  indole with sulfur  in 
DMF. 

It has been shown [3] that the analogous 3,4-dihydroquinazoline compounds are not dehydrogenated 
under  var ious  conditions. 

Thus 3 ,4-d ihydro-2-quinazolones ,  which can be considered to be in te rmedia te  products  in the nucleo-  
philie substi tution of 4-H in 2-quinazolone,  a re  less  s table  than compounds of the 3,4-dihydroquinazoline 
s e r i e s  [3]. 

Consequently,  the tendency fo r  re tent ion of a roma t i c  c h a r a c t e r  is exp res sed  m o r e  s t rongly in the case  
of 2-quinazolone than in the case  of the dihydroquinazolinium cation, which is capable  of s tabi l izat ion through 
amidine r e sonance  [4]. 

! + Null il + N~-I 

Nu -- indolyl, 1-methylindolyl 

The IR s p e c t r a  of the synthesized compounds show the p r e s e n c e  of a carbonyl  group (narrow band at 
1660-1690 cm -1) and an N - H  bond (3230-3450 cm-1).  

The loss of a romat ic  c h a r a c t e r  of the quinazolone port ion of the molecule  in III and IV is accompanied 
by the hypsochromic  shift  of the absorpt ion bands c h a r a c t e r i s t i c  for  2-quinazolone ( k m a  x 225,275,  and 
340 nm) of 20-45 rim. The typica l  s pec t rum  of 2-quinazolone de r iva t ives  is observed in the case  of oxidized 
products  VII and VIII. 

The PMR spec t r a  of III and IV contain the s inglet  at 7.20 and 7.38 ppm that is cha r ac t e r i s t i c  for  the 
indole 2-H proton [5], which is shifted to weaker  field (8.20 ppm) for  oxidized compound VII, inasmuch as 
the resul t ing  a r o m a t i c  s y s t em  of the quinazolone port ion of the molecule  somewhat  deshields the indole 2-H 
proton. On the bas is  of this ,  it might  be assumed  that addition to 2-quinazolone occurs  at the 3 posit ion of 
the indole res idue .  The 3-H (9.17, 9.31 ppm) and 4-H (5.76, 5.83 ppm) s inglets  of the quinazotone por t ion 
of the molecule  in the spec t r a  of III and IV vanish  in the spec t rum of VII, and this makes  it poss ib le  to con-  
clude that it has an oxidized s t ruc ture .  The signals of the a roma t i c  protons of the annelated benzo r ing in 
the quinazolones and in indole compounds appear  as a mult iplet  (6.80-7.70 ppm), and the 1-H protons of 
quinazolones and indoles give s inglets  at weak field (12 and 11.53 ppm). The spec t rum of V a t tes ts  to diad-  
dition of the quinazolone res idues  to pyr ro le .  The re  is a l so  a p y r r o l e  3-H and 4-H singlet  (5.85 ppm) in the 
spec t rum [5]. 

Informat ion proving the s t ruc tu re s  of the synthesized compounds was obtained by mass  spec t roscopy  
[6, 7]. A molecular - ion  peak is dist inct ly r ecorded  in the mass  spec t r a  of IV, VI, VII, and VIII. 

It is known [6] that if the bond between the r ings  of a pa r t i a l ly  hydrogenated b lshe terocycl ic  sy s t em is 
rea l ized  through a t e t r ahed ra l  carbon a tom,  the d is in tegra t ion of such compounds under the influence of 
e lect ron impac t  is cha rac te r i zed  by cleavage of the ff bond between the r ings (the f ragment  ions cor respond  
to the s t ruc tu re  of the r ings  composing the b i she te rocyc l ic  s y s t e m  and a r e  always observed in the m a s s  
spec t rum) ,  an intensive dehydrogenation p r o c e s s  leading to a romat iza t ion  of the molecule  as a whole, and 
low stabi l i ty  (WM) of the molecu la r  ion with r e spec t  to e lect ron impact .  In fact (see Table  1), the peak of 
the cation of the quinazolonim s t ruc tu re  with m a s s  147 and peaks  of ions with m / e  117 and 81 with indole 
and 1 -me thy tpy r ro l e  s t ruc tu res ,  respec t ive ly ,  a r e  observed in the m a s s  spec t r a  of IV and VI. The f o r m a -  
tion of peaks of pseudomolecu la r  ions is due to migra t ion of a hydrogen a tom (see the f ragmenta t ion  scheme  
below). The subsequent f ragmenta t ion  of these ions has been studied in detai l  [8], and the in terpre ta t ion  
of the resul t ing f r agmen t s  does not r a i s e  any difficult ies:  for  the indole der iva t ives  (IV) we have ion peaks  
with m / e  131,130,  117, 116, 103, 102, 91, 90, and 77; for  2-quinazolone we have, respec t ive ly ,  147, 146, 
118, 76, 65, and 64; for  1 -me thy lpy r ro l e  (VI) we have 82, 81, 80, 54, and 53. In addition to the peaks listed 
above, the (M - H) + and (M - HNCO) + ion peaks have high intensi t ies ,  and the la t ter  is ex t r eme ly  c h a r a c t e r -  

6 1 6  



TABLE 1. Charac te r i s t i c  Ion Peaks 
in the Mass Spectra of IV, VI, VII, and 
VIII (the peak intensity is given in 
percent  of the total  ion current)  

Ions 

M+ 
(M--H) + 
(M--NCO) + 
(M--HNCO) + 
m/e 147 
m/e 117 
m/e 81 

Corn ~ounds 

IV vi 

8,4 0,5 
8,1 -- 

2,0 2,7 
_6'4 ~,5 

VII 

14,7 
4,9 

14,0 
2,1 

VIII 

19,7 
9,6 
3,4 

istic for uracils [9] (Table i) .  The disintegration of IV is i l -  
lustrated by the following scheme: 

H 

IV, m/e 117 

It 

NH 

tV, m/e 147 

. -1 +. 
- -  3 H 

IV, M + 263 IV, m/e 282 

I 
g 
IV, m/e 220 

The disintegration of the M + ion of VI proceeds  s imi lar ly  [6]. In the f i r s t  step, instead of the (M - H) + p ro -  
cess ,  one of the quinazolone rings is detached and the sys tem is stabilized, as attested to by the high inten- 
sity of the peak c~ the f ragment  ion with m / e  227 (9.8% of the total ion current) .  For  bisheterocycl ic  com-  
pletely a romat ic  sys tems  [6, 7], the bond between the rings (part icularly between the quinazolone and pyr -  
role or  indole r ings in VI and VII) acquires  7r-bond charac te r  under the condition that the orientation of the 
rings is close to coplanar.  In this case the disintegration of the M + ion is sufficiently selective.  The ex- 
cited molecule has considerable stability (WM) with respec t  to electron impact.  The f ragment  ions formed 
during the disintegration of the M + ion have, as a rule,  the s t ruc ture  of a polycyclic conjugated system, 
whereas f ragments  that may be caused by destruct ion of the bond between the rings are  not recorded in the 
mass  spect rum.  All of the phenomena noted above are charac te r i s t ic  for the disintegration of the M ~ ions 
of VII and VIII (see the scheme below and Table 1), and this confirms the s t ructures  of the synthesized com-  
pounds. 

M7 
Vii,  role 261 ~"4,: 

H 

VIII ,  m/e 274 x , ~ . . ~  

. I 
N N .~. 

VII, m/e ~lg 
VIII,role 233 

VII R = H ,  VIII  R=CH 3 

EXPERIMENTAL METHOD 

The IR spectra of mineral oil and perfluorohydroearbon suspensions of the compounds were recorded 
with a UR-20 spectrometer. The UV spectra of alcohol solutions (2, I0 -4 mole/liter) were recorded with a 
Perkin-Elmer 420 spectrophotometer. The PIVIR spectra of dimethyl sulfoxide (DMSO) solutions were mea- 
sured with a Chart-60 spectrometer (60 MHz) with hexamethyldlsiloxane as the internal standard. The mass 
spectra were recorded with a Varian Mat CH-6 spectrometer with a system for direct introduction of the 
samples into the ion source. The spectra were recorded at an ionizing electron energy of 70 eV, an emis- 
sion current of 1.5 mA, and an ionization chamber temperature of 180 ~ 

3,4-Dihydro-4-(l-methyl-3-indolyl)-2-quinazolone (Ill). A solution of 0.5 g (24 mmole)of I and 0.32 g 
(24 mmole) of l-methylindole in 5 ml of DMF was refluxed for 1 h, after which the precipitated product was 
removed by filtration, washed with ether, and dried to give 0.62 g (65%) of a product with mp 270-272 ~ (from 
aqueous DMF). Found: C 73.6; H 5.4; N 15.2%. C17HI~N3 O. Calculated: C 74.0; H 5.2; N 15.5%. UV 
spectrum: 215,250, and 288 nm (log E 1.61, 0.5, and 0.35). IR spectrum: 1691 (C=O) and 3442 em-I(N-H). 
PM:R spectrum: 9.17 (3-H), 5.76 (4-H), and 7.36 (2'-H) ppm. 

3,4-Dihydro-4-(3-indolyl)-2-quinazolone (IV). This compound [0.61 g (64%)] was similarly obtained 
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and had mp 155-156 ~ ( f rom aqueous DMF). Found: N 16%; M 263. C16H13N30. Calculated:  N 16%; M263o 
UV spec t rum:  210 ,246 ,284 ,  and 370 nm (log s 1.4, 0.4, 0.2, and 0.3). IR spec t rum:  1674 (C=O) and 3230 
cm -1 (N--H). PMR spec t rum:  9.31 (3-H), 5.83 (4-H), and 7.20 (2'-H) ppm. 

2 ,5 -Bi s (3 ,4 -d ihydroqu inazo l -2 -on-4 -y l )pyr ro le  (V). Compound V prec ip i ta ted  f rom a solution of 0.8 g 
(39 mmole) of I and 0.13 g (20 mmole) of py r ro l e  in 25 ml  of glacia l  acet ic  acid a f t e r  5-6 h at r oom t e m p e r a -  
ture .  It was removed  by f i l t rat ion,  washed with water ,  and dried to give 1.04 g (72%) of a product  with mp 
320 ~ (after  reprec ip i ta t ion  f rom DMSO by the addition of water  and drying over  P205 at 160~ Found: C 
63.4; H 5.3; N 18.6%. C20HIsNsO2.H20. Calculated:  C 63.5; H 5.3; N 18.5%. 

1- iV[ethyl-2 ,5-bis(3 ,4-dihYdroquinazol-2-on-4-yl)pyrrole  (VI). A solution of 0.8 g (39 mmole) of I and 
0.16 g (20 mmole)  of 1 -me thy lpy r ro l e  in 25 ml  of glacia l  acet ic  acid was ref luxed fo r  3 h, a f t e r  which the 
solution was cooled and diluted with water .  The resul t ing prec  ipitate was removed  by f i l t rat ion,  washed with 
water ,  and dried to give 0.45 g (34%) of a product  with mp 188-190 ~ ( f rom aqueous ethanol). Found: C 67.3; 
H 5.3; N 18.7%; M 373. C21Hl~N502. Calculated:  C 67.4; H 5.4; N 18.7%; M 373. 

4-Indolyl-2-quinazolone (VII). A solution of 0.5 g (24 mmole)  of I, 0.28 g (24 mmole)  of indole, and 
0.08 g (24 mmole)  of sulfur  ~, 5 ml  of DMF was refluxed for  1 h, and the resul t ing  prec ip i ta te  was removed  
by f i l t rat ion,  washed with benzene and e ther ,  and dried to give 0.5 g (77%) of a product  with mp 318-320 ~ 
(from DMF). Found: C 73.6; H 4.4; N 16.1%. C16HllN30. Calculated:  C 73.2; H 4.3; N 16.1%. PIV[R spec -  
t r um:  12.00 ( l -H) ,  11.53 ( I ' -H) ,  and 8.20 (2'-H) ppm. 

4-(1-Methyl indolyl)-2-quinazotone (VIII). This  compound [0.6 g (67%)], with mp 302-304 ~ (from DMF), 
was obtained by the method used to p r e p a r e  VII. Found: C 74.3; H 4.8; N 15.8%; M 261. CI?H13N30. Cal-  
culated: C 74.2; H 4.8; N 15.3%; M 261. 
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