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Substituted anthrani ls  with both e l ec t ron -donor  and e l e c t r o n - a c c e p t o r  subst i tuents  in the 
6 posi t ion were  obtained by deoxidation of o -n i t rosoacy lbenzenes  with t r iphenylphosphine.  

We have prev ious ly  [1] p roposed  a genera l  method for  the synthesis  of ha lo-subst i tu ted  anthrani ls  
consis t ing in the act ion of hydrogen chloride on o -n i t rosoacy lbenzenes ,  which a re  readi ly  obtained by i so-  
mer i za t ion  of o -n i t rosophenylcyc lopropanes  [2] and o~ni t ros tyry ls  [3]. 

The incorpora t ion  of a chlorine a tom in the 5 or  7 posi t ion always occurs  in the indicated reac t ion  
during the fo rmat ion  of anthrani ls .  

In the p r e s en t  r e s e a r c h  in o rde r  to expand the poss ib i l i t i es  of the ut i l izat ion of o -n i t rosoacylbenzene  
fo r  the synthes is  of subst i tuted anthrani ls  we suggest  t r iphenylphosphine,  which was prev ious ly  used for  
the p r epa ra t i on  of an isolog of anthrani l  - benzofurazan  f rom o~dinitrobenzene [4] - as the cycl izing agent 
for  the synthes is  of a n t h r a n i l s .  

It was found that  the cor responding  anthrani ls  (VHI-XIV) a re  fo rmed  when o -n i t rosoacy lbenzenes  
(I-VII) a re  t r ea t ed  with t r iphenylphosphine in benzene or  alcohol at r o o m  t e m p e r a t u r e .  

On the bas i s  of data on the s t ruc tu r e s  of complexes  of n i t rosobenzenes  with t r iphenylphosphine [5], 
the following m e c h a n i s m  for  the t r an s fo rm a t ion  can be proposed:  
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I, VIII R=CH3; II--VII, IX--XIV R=C~Hs; I, II, VIII, IX X=H; III, X X=C~H6; IV, XI 
X= (CHa)3C; V, XII X~Br; VI, XIII X=COCHz; VII, XIV X=NO2 

The s t ruc tu r e s  of the anthrani ls  obtained (see Table  1) were  p roved  by the i r  PMR spec t r a  (see Table 2). 

It  should be noted tha t  in t h e  deoxidation of 4 -n i t ro -2-n i t rosoprop iophenone  (VII) a considerable  
amount (17%) of 2 -amino-4-n i t roprop iophenone  (V) is fo rmed  in addition to the cor responding  anthranil  
(xrv). 
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TABLE 1. Subst i tuted Anth ran i l s  (VIII-XIV) 

I I 
io= bp ~ x ,'n . 
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i Empiric i 
;formula 
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Found,% Calc., % 
Yield, 

c ~ N i%, 
I r 

VIIIa[CHa ]H 2 71--72 (2) 1,5790 CsHTNO 72,4 5,4 10,3 72,315,3 10,5 67 
IX IC2Hs]H 2 90--92 (2) 1 5666 CgHgNO 73,416,1 9,7]73,516,11 9,5]65 
X IC2H~/C~Hs I 1103--104 (2) 1,5550[CuH~3NO 75,5]7,4 8,1175,517,41 8,0]85 

XI [C2Hs[(CHa)3C 1 122--123 (2) 1,5440]C~aH~TNO 77,0]8,4[ 7,1176,9]8,41 6,9[90 
XlI C2Hs Br 24 120--122(2) 1,6134CgHsBrNO 48,0 3,7 6,5]47,8]3,5[ 6,2173 

XIII C2H~ CH3CO 24 mp 65--66 -- CnHnNO2 69,7 5,9 7,5[69,9]5,81 7,4175 
XIV C~Hs NO2 24 mp 47--49 -- CgHsN~O3 55,8 4,2 14,5156,214,2t14,6!61 

aThe boi l ing point  of VIII  is p r e s e n t e d  in [6]. 

TABLE 2. PMR Spec t ra  of  Subst i tuted Anth ran i l s  (VIII-XIV) c~ chiemcalshiftsPP  ii i JHz pound CH3 ; CH.~ 4-H i 5-H ] 6-I-I i 7-H lortho -]~ Jmeta 

VIII .~, 2,53 d, 7,23 m (4H), IX b t, 1,28 q72,98 m (4H), 
__X_~ t,1,30 q,3,01 dd. 6,6O, d,7,09 9 - ~ 76 

t, 1,32 q, 3,04 d, 7,29 I dd, 6,86 ] d, 7 22 9 ] 1,4 
t, 1,36 q, 3,08 d, 7,24 I dd, 6,81 [ d, 7161 92 [ 1,8 

XIII~ t, 1,41 q,3,12 s,, (2H) 7,36 [ s, 7,95 
XIV t, 1,46 q, 3,25 d,7,63 dd,7,50 [ d,8,18 10 I 2 

aAbbrev ia t ions :  s is sin@let, d is doublet ,  t i s . t r ip le t ,  q is qua r t e t ,  
dd is doublet  of  doublets ,  and m is mul t ip le t .  ~  of  the ethyl  
g roup  in the 6 pos i t ion  of an thran i l  X: 1.15 t (3H) and 2.56 q (2H); 
s ignal  of the t e r t - b u t y l  g roup  in XI: 1.21 s (9H); s ignal  of the ace ty l  
group in XIII:  2.51 s (3H). 

The m o l e c u l a r  weight  (de termined  by m a s s  s p e c t r o m e t r y )  of  amino  ketone XV was  194 (calculated 
value 194). The PMR s p e c t r u m  r e c a l l e d  the s p e c t r u m  of the c o r r e s p o n d i n g  anthrani l ,  but the s ignals  of 
the e thyl  group (tr iplet  c e n t e r e d  at 1.01 ppm and qua r t e t  c en t e r ed  at 2.42 ppm) were  shif ted to  s t r o n g e r  
f ield:  this  was  appa ren t ly  due to weakening  of the desh ie ld ing  ef fec t  caused  by d i s rup t ion  of the h e t e r o -  
cyc l i c  r ing  of an th ran i l  XIV. In addition, the s p e c t r u m  conta ined a s ignal  at 6 6.42 ppm (broad singlet ,  
2H), which should have been  a s s i g n e d  to the p ro tons  of the amino  group f o r m e d  in the r eac t ion .  The IR 
s p e c t r u m  of amino  ketone XV conta ined bands  of NH s t r e t ch ing  v ib ra t ions  (3360 and 3490 c m  -~) and a c h a r -  
a c t e r i s t i c  se t  of  bands  of m e d i u m  in tens i ty  due to i n t r a m o l e c u l a r  i n t e r ac t i on  of the spa t ia l ly  ad jacent  
amino  and ca rbony l  g roups  at 1530-1670 c m  -~. 

EXPE RIME NTA L 

The UV s p e c t r a  of ethanol  solut ions  of the compounds  were  obtained with a C a r y - 1 5  s p e c t r o p h o t o m -  
e t e r .  The IR s p e c t r a  of m i n e r a l  oil suspens ions  w e r e  r e c o r d e d  with a UR-20 s p e c t r o m e t e r .  The PMR 
s p e c t r a  of CC14 and benzene  solut ions  of  the compound w e r e  r e c o r d e d  with a JNM H-20 s p e c t r o m e t e r  with 
hexamethy ld i s i loxane  as the in terna l  s t andard .  The m o l e c u l a r  weight  was  de t e rmined  with a V a r i a n - M A T -  
111 m a s s  s p e c t r o m e t e r  with an  ionizing vol tage of 80 eV. 

Ni t roso  ke tones  I - I I I  and V-VI I  were  obtained as  d e s c r i b e d  in [2, 3], w h e r e a s  IV was  obtained in ana l -  
ogy with the t w o - s t e p  syn thes i s :  2 - n i t r o - 4 - t e r t - b u t y l p h e n y l c y c l o p r o p a n e  [67g0 yie ld ,  bp 130-132 ~ (2 ram), 
n~  1.5429] was  syn thes i zed  by the me thod  in [7] by n i t r a t ion  of 4 - t e r t - b u t y l p h e n y l c y c l o p r o p a n e  [by 240 ~ 
(758 ram) and n~  1.5214 [8]]. PMR s p e c t r u m ,  6, ppm:  0 .41-1 .07 m (4H), 1.21 s (9H), 2 .03-2.52 m (1H), 
6.95 d (J0=8.4 Hz), 7.41 dd (J0=8.4, J m = 2  Hz), 7.74 d ( J m = 2  Hz) ArH.  Found: C 71.5; H 7.8; N 6.6%. 
C13HnNO 2. Ca lcu la ted :  C 71.3; H 7.8; N 6.4%. 4 - t e r t - B u t y l - 2 - n i t r o s o p r o p i o p h e n o n e  (IV) [4 g (90%), mp 
116-117 ~ {from alcohol)]  was  obtained as d e s c r i b e d  in [2] but a t - 3 0  ~ f r o m  4.39 g of 2 - n i t r o - 4 - t e r t - b u t y l -  
pheny lcyc lop ropane .  PMR s p e c t r u m ,  6, ppm:  0.84 s (9 H), 1.09 t (3H), and 2.57 q (2H). IR s p e c t r u m :  1695 
cm -i (C =O). UV spectrum: 755 nm (~ 36, C--N=O). Found: C 71.2; H 7.9; N 6.6%. CIaHnNO 2. Calcu- 
lated: C 71.3; H 7.8; N 6.4%. 

Synthesis of Anthranils (VIII-XIV). A mixture of 0.01 mole of the appropriate nitrosoacylbenzene 
(I-VII) and an equimolecular amount of diphenylphosphine in 250 m] of absolute benzene (or dry alcohol) 
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was s t i r r ed  at room t e m p e r a t u r e  fo r  a definite t ime (see Table 1), a f t e r  which the solvent was removed  
by distil lation, and the res idue was dissolved in ~ 15 ml of e the r  and chromatographed  with a column filled 
with act ivi ty II a luminum oxide in an e t h e r - p e t r o l e u m  e the r  (40-70 ~ s y s t e m  (1 : 3). The yields ,  physical  
constants ,  and the resu l t s  of e l emen ta ry  ana lyses  a re  p resen ted  in Table 1. 

2 -Amino-4-n i t ropropiophenone  {XV). This  compound was obtained as a side product  in the synthes is  
of anthranil  XIV via  the method descr ibed  above. A product  with rap 124-125 ~ was obtained in 17% yield.  
PMR spec t rum (chloroform, acetone),  6, ppm: 1.01 t (3H), 2.42 q (2H). 6.42 broad  s (2H), 7.23 dd (J0 =9.2 
Hz, J m = 2 . 4  Hz), 7.58 d ( Jm=2 .4  Hz), and 7.96 d (J0=9.2 Hz) ArH. 
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