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Substi tuted anthrani l s  can be obtained by in t r amolecu la r  cycl iza t ion of o -n i t rosoacy lbenzenes  
under  the influence of d ry  hydrogen chlor ide  in an iner t  solvent .  Incorpora t ion  of a halogen 
a tom into the 5 or  7 posit ion occurs  s imul taneous ly  with fo rmat ion  of the anthrani l  s y s t e m .  
Reduction of the anthrani l s  g ives  d i f f icu l t - to-obta in  o -acy lan i l ines .  

Despi te  the la rge  number  of s tudies devoted to anthrani l s ,  there  is only one suff ic ient ly  gene ra l  
method for  the i r  p r e p a r a t i o n -  reduct ion of a roma t i c  o -n i t ro  ca rbony l  compounds [1]. 

We propose  a method for the synthes is  of subst i tu ted anthrani ls  by i n t r a m o l e c u l a r  cycl iza t ion of 
o -n i t rosoacy lbenzenes  under  the influence of hydrogen chlor ide .  The access ib i l i ty  of subst i tu ted o - n i t r o -  
phenylcyclopropanes  [2-4] and the s imple  and a lmos t  quanti tat ive t rans i t ion  f rom them to o - n i t r o s o a e y l -  
benzenes  [3-5]* open up a poss ib i l i ty  for  the p repa ra t ion  of d ive r se  an thrani l s .  In the p r e sen t  paper ,  the 
synthes is  of anthrani l s  is desc r ibed  for the two s imp le s t  c a s e s .  Incorpora t ion  of a halogen a tom into the 
5 or  7 posit ion (in a ra t io  of 5 : 1) occurs  s imul taneous ly  with the fo rmat ion  of the anthrani l  s y s t e m .  It 
can be a s sumed  that the reac t ion  p roceeds  via the following scheme:  
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The PMR s p e c t r a  of Ia,b and IIa ,b and the ra t io  of the in tegra l  intensi t ies  of the proton s ignals  con-  
f i r m  the s t r u c t u r e s  (see Table 1). 

Reduction of a mix ture  of Ia and IIa with i ron in g lac ia l  ace t ic  acid gave the co r respond ing  o - a m i n o -  
propiophenones  (IIt and IV). When hydrogen chlor ide  was pa s sed  into a dry  e the r  solution of a mix tu re  of 
III and IV, amino  ketone III gave the hydrochlor ide ,  while i s o m e r i c  amino ketone IV did not. The Ill s p ec t r a  
of III and IV contained bands of NH s t re tch ing  v ibra t ions  (3380-3520 c m  -1) and, at 1540-1660 cm -1, c h a r a c -  
t e r i s t i c  se ts  of bands of med ium intensi ty due to the in terac t ion  of adjacent  amino and ca rbonyl  groups ,  
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* o -Ni t rosoacy lbenzenes  a re  also read i ly  obtained f rom o - n i t r o s t y r e n e s  [5], 
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TABLE 1. PMR Spect ra  of Substituted 3-Ethylanthrani ls  

Chemical .r 6 ppm * s, Hz 
Compound 

Ia 
l.Ia 
Ib 

lib 

CH~ 

t 1,71 
t 1,78 

1,82 
1,91 

CH2 

q 3,37 
3,47 

~ 3,48 
3,57 

I H4 

7,59 
7,58 

~t7, 86 
7.55 

Hs 

m 7,03 

d  ,27 
dd 7,28 

7_45 
d 7,69 

s 8,11 

lortho ]meta 

10 1,8 
7; 9 1,2 

*Abbreviat ions:  s, singlet; d, doublet; t, t r iplet ;  q, quar te t  ; m, 
mult iplet .  

which form chelate bonds. The PMR spec t ra  of III and IV reca l led  the corresponding spec t ra  of 3 -e thy l -  
anthranils ,  but  the signals of the protons of the ethyl groups were shifted to s trong field ( tr iplet  cen te red  
at 1.26 ppm and quar te t  centered  at 2.88 ppm); this at tests  to weakening of the deshielding effect,  which is 
apparently caused by disrupt ion of  the he te rocyc l ic  ring of the anthranil  sys tem.  

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

The IR spec t ra  of minera l  oil suspensions were recorded  with a UR-20 spec t rome te r .  The PMR 
spec t ra  were  r e c o r d e d  with a JNM H-60 s p e c t r o m e t e r  with an operating f requency of 60 MHz (CC14) and 
hexamethyldisi loxane (HMDS) as the internal  s tandard.  

5-Chloro-3-e thylanthrani l  (Ia) and 7-Chloro-3-e thylanthrani l  ilia). ~. s t r eam of hydrogen chloride 
was passed  in the course  of 45 min with s t i r r ing  into a suspension of 10 g (0.06 mole) of o -n i t rosoprop io-  
pheno~e [5] and 300 ml of d ry  benzene,  af ter  which the benzene solution was washed with water  and dr ied 
with calcined magnesium sulfate.  The solvent  Was removed by disti l lation, and the res idue  was ch rom-  
atographed with a column filed with aluminum oxide with elution by e t h e r - p e t r o l e u m  ether  (1 : 3) to give 
72  g (65%) of 5-ch loro-3-e thylan thran i l  (Ia, n~ 1.5672) and 1.3 g (12%) of 7-chloro-3-e thylanthrani l  (IIa, 
n~ 1.5756). The products  were  l ight-yellow mobile liquids with a cha rac te r i s t i c  odor and were unstable 
on dist i l lat ion.  Found,% (for the mixture) :  C 59.5; H 4.5. CgHsC1NO. Calculated,Z:  C 59.5; H 4.4. 

5 -Chloro-6 -b romo-3-e thy lan th ran i l  (Ib) and 7 -Chloro-6-bromo-3-e thy lan thran i l  (IIb). Similar ly ,  
2.5 g (0.01 mole) of 4-bromo-2-ni t rosopropiophenone  [4] gave 2.02 g (74%) of a mixture  nf Ib and IIb. 
Found,% (for the mixture) :  C 41.6; H 2.8, CgHTBrC1NO. Calculated,Z: C 41.5. H 2.7. Chromatography 
with a column filled with aluminum oxide with elution by e t h e r - p e t r o l e u m  e ther  (1:3) gave 5 -ch lo ro -6 -  
b romo-3-e thy lan thran i l  (Ib) with mp 51-52 ~ and 7 -ch lo ro -6 -b romo-3-e thy lan th ran i l  (IIb) with mp 41-42 ~ . 

2 -Propionyl -4-ch loroani l ine  (III) and 2-Propionyl -6-eh loroani l ine  (IV). An 8.5 g (0.047 mole) sample 
of a mixture  of Ia and IIa in 45 ml of alcohol was added with s t i r r ing  to 18.4 g (0.33 mole) of reduced iron 
and 118 ml of glacial  acetic acid, af ter  which the mixture  was heated to 40 ~ s t i r r ed  for 2 h, and poured 
into 100 ml of wa te r .  The aqueous mixture  was neutra l ized with saturated sodium carbonate  solution and 
ex t rac ted  with e the r .  The e ther  ex t rac t  was washed with water ,  dr ied with magnesium sulfate,  and satu-  
ra ted  with hydrogen chlor ide .  The resul t ing  precipi ta te  was removed  by f i l t rat ion and dr ied to give 7.5 g 
(73%) of 2-propionyl -4-eh loroani l ine .  The mother  l iquor was evaporated,  and the res idue  was ch romato -  
graphed with a column fil led with aluminum oxide with elution with e t h e r - p e t r o l e u m  e ther  to give 1.3 g 
(15%) of 2-propionyl -6-chloroani l ine  (IV) with n~ 1.5948. Found,%: C 59.2; H 5.6. CgHt0C1NO. Calcu-  
lated,%: C 59.0; H 5.5. A 7.5 g sample of 2-propionyl-4-ehloroani l ine  hydrochlor ide  was dissolved in 100 
ml of 2 N sodium hydroxide,  and the amine was ex t rac ted  with e the r .  The ex t r ac t  was washed with water  
and dr ied with magnesium sulfate,  and the solvent was evaporated.  The residue was r ec rys t a l l i z ed  f rom 
aqueous alcohol to give 6 g (96%) of base III with mp 80 ~ Found,%: C 59.2; H 5.4. CgHIoC1NO. Calcu-  
lated,%: C 59.0; H 5.5. 
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