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3 - C h l o r o ' l l H - i s o i n d o l o [ 2 , 1 - a ] q u i n a z o l - 5 - o n e  was obtained by condensat ion of o - ch lo rome thy l -  
benzoni t r i le  with 5-ch loroanthrani l ic  acid, and its alkylation, e lec t rophi l ic  substi tution,  and 
addition reac t ions  were  studied. 

We have p rev ious ly  obtained de r iva t ives  of l lH- i so indo lo [2 ,1 -a ]qu inazo l -5 -one  (Ia) by reac t ion  of o -ch to -  
romethylbenzoni t r i l e  with anthrani l ic  acid e s t e r s  [1]. A number  of compounds with high physiological  act ivi ty 
have recent ly  been obse rved  among condensed isoindoles [2, 3]. These  data genera ted  new in te res t  in condensed 
isoindoles,  and the p r e s e n t  r e s e a r c h  on the synthes is  of 3 -ch lo ro  der iva t ives  I is a consequence of this in teres t .  
We used 5-chloroanthrani l ic  acid [4] as the s ta r t ing  compound fo r  the p r epa ra t i on  of lb. 
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I a R=H;  b R=CI; II a R=CH3, R'=H; b R=C2H ~, R'=t~ 

Condensation of o -ch lo romethy lbenzon i t r i l e  with this acid occurs  when the components  a re  heated br ie f ly  
in d ime thy l fo rmamide  (DMF). In con t ra s t  to the condensation with anthrani l ic  acid e s t e r s  [1], f r ee  base  Ib, 
r a t h e r  than a salt ,  is f o r m e d  immedia te ly  in quanti tat ive yield in the reac t ion  with 5-ch loroanthrani l ic  acid 
under  the above conditions. 

Compound Ib is a weak base  (it can be r e c r y s t a l l i z e d  unchanged f r o m  acet ic  acid) and gives  sa l t s  only 
with mine ra l  acids .  The IR s p e c t r u m  of Ib contains intense bands at 1670 and 1630 cm -1, which we assign,  r e -  
spect ively ,  to C -- O and C= N. The C ---- O s t re tch ing  v ibra t ions  for  the hydroehlor ide  f rom Ib a r e  obse rved  at  1720 em -1. 
Fhis la rge  shif t  in the C-----O f requency makes  it poss ib le  to a s s u m e  that s t ruc tu re  A co r r e sponds  to the s t r u c -  
ture of the hydrochlor ide  in the solid state,  s ince in this case  the mult ipl ici ty of the C------O bond is h igher  than 
fo r  s t ruc tu re  B. 
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Fusion of ]b with alkylating agents (dimethyl sulfate  and ethyl p- toluenesulfonate)  g ives  co lo r l e s s  sa l ts ,  
the action of a lkal is  o r  ammonia  on which conver t s  them to yellow bases  - 3 - ch lo ro -6 -a lky l i so indo lo [2 ,1 -a ] -  
quinazol -5-ones  (Ha,b). Exact ly  as in the case  of the sa l t  f r o m  Ib, the C-----O absorp t ion  in the IR s p e c t r a  of 
the sa l t s  f r o m  IIa (methylmethosulfate)  and IIb (tosylate) appea r s  at  1720 cm -1. This f requency d e c r e a s e s  to 
1650 cm - I  on pass ing to the base ,  i .e.,  it d e c r e a s e s  to the value typical  fo r  secondary  amides  [5]. 

]:he signal  of the l l - C H  2 group p r e s e n t  in s imple  sa l t s  IIa,b vanishes  in the PMR s p e c t r a  of bases  Ha,b. 
A lone doublet with J = 2.5 Hz at  8.2-8.6 ppm is obse rved  in the PMR spec t r a  of the invest igated compounds in 
the mids t  of the complex  mult ip le t  of the a roma t i c  protons .  This is the signal of the 4-H proton,  which under -  
goes a pa ramagne t i c  shift  as com pa red  with the remain ing  s ignals  of the a roma t i c  protons  due to the adjacent  
carbonyl  group. 
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3- Chloro-6-alkylisoindol0 [2,1- a ]quinazol- 5-one 

I IR a Found, % Calc., % spec, Charac. of PMR spectra 
~' mp, ~ Empirical C = ~, N 7  ~ -- r - -  - -  
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228--230 

175--t76 
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261 
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106--107 I 
231--233 I 
223--225 I 

11Oo,; ! 
9.4 
9,0 

9,0 
8,7 
8,0 
8,9 
8,4 

8,6 C18HI~C1N202 
8.0 CIgHIsC1N202 

7,3 C2,~HIsC1N202 
6,7 C24HLTCIN~O2 

14,3 C22HIsCIN40 
10,1 C23HI6CIN~OS 
9,5 C24HIsCIN8OS 

10,1 C~sHI6CIN302 
10,2 C24HIsCIN30~ 

10,9 
10,4 

9,1 
8,8 1 

9,2 l 
8,5 
8,2 
8.8 
8,5 

8,6 1680 
8,3 t680 

1680 
1680 

14,5 
10,0 11650 
9,7 1650 

10,4 1640c 
10,1 1640c 

I 

I 
4,16s 2,76s[ 7,33--8,16~ 
4,63ql 2,68s 7,00--7,96r; 
1,55t I 
4,16s [ 700--8,08 m 
4,76q{ 7,06--8,02 m 
1,61t[ 

8,33 
8,28 

8.35 
8,42 

44 
85 

92 
93 

52 
54 
79 
73 
93 

a T h e  J c o n s t a n t s  of the  p r o t o n s  of the  N - e t h y l  g r o u p  in the  P M R  s p e c t r a  of I Id,f  a r e  e q u a l t o 7 : 5  
Hz. 
b C o m p o u n d s  l I j , k  w e r e  p u r i f i e d  by  r e c r y s t a l l i z a t i o n  f r o m  DMF;  the r e m a i n i n g  c o m p o u n d s  
w e r e  p u r i f i e d  by  r e c r y s t a l l i z a t i o n  f r o m  n i t r o m e t h a n e .  
CThe IR s p e c t r a  of I I j ,k  con ta in ,  in a d d i t i o n  to a C = O  band  a t  1640 c m  -1, a C = O  band  a t  
1670 c m  - i .  

The p r e s e n c e  of an  i s o i n d o l e  s t r u c t u r e  in the  c a s e  of I Ia ,b  e x p l a i n s  the e a s e  of e l e c t r o p h i l i c  s u b s t i t u t i o n  
and a d d i t i o n  r e a c t i o n s  a t  the  f r e e  11 p o s i t i o n  of the  s y s t e m .  A c e t y l a t i o n ,  b e n z o y l a t i o n ,  d i a z o  coup l ing ,  and r e -  
a c t i o n s  wi th  pheny l  i s o ( t h i o ) c y a n a t e  w e r e  c a r r i e d  out  w i th  Ha,b ,  and p r o d u c t s  I I c - k  w e r e  ob t a ined .  The r e s u l t s  
of  e l e m e n t a r y  a n a l y s i s  and the  s p e c t r a l  c h a r a c t e r i s t i c s  of the  s y n t h e s i z e d  s u b s t a n c e s  a r e  p r e s e n t e d  in Tab le  1. 

EXPERIMENTAL 

The IR spectra of KBr pellets of the compounds were recorded with a UR-20 spectrometer. The PMR 
spectra of the compounds were measured with a ZKR-60 spectrometer with tetramethylsilane as the internal 
standard. 

3-Chloro-llH-isoindolo[2,l-a]quinazol-5-one Hydrochloride. This compound was obtained as colorless 
needles with mp 324-325~ (from alcohol + HCI). IR spectrum: C~---O 1720 cm -i. PMR spectrum (in CF3COOH). ~, 
5.90 s (2H, II-CH~) and 8.06-8.61 m (7H, arom.). Found: CI 23.3; N 9.0%. CI5HIoCI2NCO. Calculated: CI 
23.2; N 9.2%. 

3-Chloro-llH-isoindolo[2,l-a]quinazol-5-one (Ib). A mixture of 3 g of o-ehloromethylbenzonitrile and 
3.4 g of 5-chloroanthranilic acid in DMF was heated at 150~ for 30 rain, after which the precipitated crystals 
were removed by filtration and washed with water and alcohol to give 3.6 g (67%) of colorless needles with mp 
293-295~ (from DMF). IR spectrum: C-~N 1630 and C~O 1670 cm -i. Found: Cl 13.0; N 10.1%. CisHgCIN20. 
Calculated: Cl 13.1; N 10.4% 

3-Chloro-6-methylisoindolo[2,l-a]quinazol-5-one Methylmethosulfate. A mixture of 5.5 g of Ib and 3 ml 
of dimethyl sulfate was heated at 130~ for 5 rain, after which it was cooled and treated with acetone. The pre- 
cipitated crystals were removed by filtration and washed with acetone and ether to give 5.2 g (73%) of colorless 
crystals with mp 216-217~ (from alcohol). IR spectrum: C~O 1720 cm -i. PMR spectrum (in CF3COOH): 
5.91 s (2H, II-CH2) , 3.91 s (3H, N-CH3), 4.50 s (3H, O-CH3),and 8.12-8.58 m (7H, arom.). Found: CI 9.0; 
S 8.4%. CI~Hi~CIN2OsS. Calculated: Cl 9.0; S 8.1%. 

3 - C h l o r o - 6 - e t h y l i s o i n d o l o [ 2 , 1 - a ] q u i n a z o l - 5 - o n e  T o s y l a t e .  A m i x t u r e  of 4 g of Ib and 8 g of e thy l  p -  
t o l u e n e s u l f o n a t e  w a s  h e a t e d  a t  150-160~ f o r  30 min ,  a f t e r  wh ich  i t  was  c o o l e d  and t r e a t e d  wi th  a c e t o n e .  The 
p r e c i p i t a t e d  c r y s t a l s  w e r e  r e m o v e d  by  f i l t r a t i o n  and w a s h e d  w i th  a c e t o n e  and e t h e r  to g ive  5.9 g (82%) of 
c o l o r l e s s  c r y s t a l s  w i th  mp  240-242~ ( f rom a l coho l ) .  IR s p e c t r u m :  C = O  1720 c m  -1. P M R  s p e c t r u m  (in 
CF3COOH):  5.76 s (2H, l l - C H 2 ) ;  5.2 q (2H, NCH2CH~) , J = 7.5 Hz; 1.76 t (3H, NCH2CH3) , J = 7.5 Hz; 2.53 s (3H, 
C - C H 3 ) ;  7 .10 -8 .45  m (TH, a r o m . ) .  Found :  C1 7.4; S 6 . 5 % .  C24H21C1N304S. C a l c u l a t e d :  C1 7.6; S 6.8%. 

3 - C h l o r o - 6 - m e t h y l i s o i n d o l o [ 2 , 1 - a ] q u i n a z o l - 5 - o n e  (Ha). A 1 . 5 - g  s a m p l e  of  3 - c h l o r o - 6 - m e t h y l i s o i n d o l o -  
[ 2 , 1 - a ] q u i n a z o l - 5 - o n e  m e t h y l m e t h o s u l f a t e  w a s  d i s s o l v e d  in 20 m l  of  w a t e r ,  and the m i x t u r e  w a s  t r e a t e d  wi th  
15% KOH so lu t ion .  It w a s  then  w a s h e d  wi th  w a t e r ,  a l coho l ,  and  e t h e r  and w o r k e d  up to g i v e  1.02 g (96%) of  
o r a n g e  c r y s t a l s  w i th  m p  216-218~ (DMF). IR s p e c t r u m :  C = O  1650 c m  - l .  Found :  C1 12.2; N 9.7%. C l sHl l -  
C1N20. C a l c u l a t e d :  C1 12.5; N 9.9%. 
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3-Chloro-6-e thy l i so indo lo [2 ,1 -a ]qu inazo l -5 -one  (IIb). This compound was s imi l a r ly  obtained f r o m  3 g of 
3 -ch lo ro-6-e thy l i so indo lo[2 ,1 -a ]qu inazo le -5 -one  tosyla te .  Workupgave  1.8 g (95%) of orange  c r y s t a l s  with 
mp 200-202~ (DMF). IR spec t rum:  C----O 1650 cm - I .  PMR spec t rum (in CDC13): 1.56 t (3H, NCH2CH3) , J = 
7.5 Hz; 4.61 q (2H, NCH2CH3) , J = 7.5 Hz; 7.09-8.43 (SH, a rom.) .  Found: C1 11.6; N 9.2%. C17H13C1N20. Cal -  
culated: C1 11.9; N 9.4%. 

3 - C h l o r o - 6 - a l k y l -  l l - a ce t y l i s o i ndo l o  [2,1- a ]quinazol-5-ones  (IIc,d). A 0 .01-mole  sample  of IIa,b was r e -  
fluxed fo r  5 min with 3 ml  of acet ic  anhydride,  and the prec ip i ta ted  c r y s t a l s  we re  r emoved  by f i l t ra t ion and 
washed  with e ther .  See Table 1 fo r  data on IIc,d. 

3 - C h l o r o - 6 - a l k y l - l l - b e n z o y l i s o i n d o l o  [2,1- a ]qu inazol -5-ones  (IIe,f). A 0 .01-mole  sample  of benzoyl  chlo- 
r ide was added to 0.01 m o l e o f  bases  IIa,b in 5 ml  of dry pyridine,  and the mix tu re  was heated on a wa t e r  bath 
fo r  5 min. It  was then diluted with wa t e r  and washed with wa te r  and alcohol.  See Table 1 fo r  data on IIe,f .  

3 - C h l o r o - 6 - m e t h y l - l l - p h e n y l a z o i s o i n d o l o [ 2 , 1 - a ] q u i n a z o l - 5 - o n e  (IIg). A solution of benzenediazonium 
chlor ide  was added dropwise  at  5~ to a solution of 0.28 g of IIa in 5 ml  of acet ic  acid, a f t e r  which the mix tu re  
Was diluted with w a t e r  and neut ra l ized  with sodium carbonate .  The c r y s t a l s  were  washed with w a t e r  and a lco-  
hol. The yie ld  was 0.2 g. 

3 -Ch lo ro -6 -a lky l - l l , pheny l ( t h io ) ca rbamoy l i so indo lo [2 ,1 - a ]qu inazo l -5 -ones  (l'Ih-k). Equimolar  amounts  
of IIa,b and phenyl iso (thio)cyanate we re  mixed, and the resul t ing c r y s t a l s  we re  r emoved  by f i l t ra t ion  and 
washed with e ther .  The products  of the reac t ion  with phenyl isothiocyanate  we re  yel low c r y s t a l s ,  and the i r  
thio analogs were  red c r y s t a l s .  See Table 1 fo r  data on IIh-k.  
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The alkylat ion of 4H- t r i a zo l e -5 - th iones  with (~-halo ketones takes place  at  the sul fur  a tom.  
1 H- Thiazolo [3 ,2 -b] -1 ,2 ,4 - t r i azo l ium - a new he t e roa roma t i c  c a t i o n -  der iva t ives  we re  ob- 
tained by in t r amolecu la r  cycl iza t ion of the resul t ing f l-keto sulf ides.  

Der iva t ives  of the th i azo lo [3 ,2 -b ] - l , 2 ,4 - t r i azo le  (I) s y s t e m  have been known fo r  quite some t ime [1] and 
have been well  studied [2, 3]; 1H- th i azo lo [3 ,2 -b ] - l , 2 , 4 - t r i a zo l i um- -  a new he t e roa roma t i c  c a t i o n -  sa l t s  (II) 
were  obtained by in t r amolecu la r  cycl izat ion of fl-keto sulf ides IV [4]. As s ta r t ing  compounds we used 1,2,4- 
t r i azo le -5 - th iones  I I Ia -c ,  which were  alkylated with a - h a l o  ketones a f t e r  convers ion  to the cor responding  
anions. 

N " " N ' " &  N--NH N--N .~ .,... /R  /~  ~ " I ~ ' ' ~  ' 

I I c l o ;  
C6Hs C6H5 CGHS 

I I l l a - c  IV II 

I l ia  R = t t ; b  R=CH:~; c R=CeH~ 
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