
Cooling of the aqueous f i l t rate yielded 0.3 g (30'~) of 3-phenylthiocarbamoylthiazol idine-2,4-dlone VI 
with mp 155-156 ~ Found: C 47.8; H 3.2; N 10.8~; M 229 (in mass - spec t rum) .  C10H10N202S 2. Calculated: 
C 47.6; H 3.2; N 11.1~; M 232. Evaporat ion of the hydrochloric  acid fi l trate gave 0.38 g (389) of 3-phenyl- 
thiazol idine-2,4-dione III with mp 142-143 ~ (no melting-point depress ion  was observed for a mixture of this 
product  with the product  obtained by the method in [3]). The hydrochlor ic  acid fi l trate was neutralized with 
t0% Na2CO 3 solution, saturated with alkali, and extracted with ether.  The ether extract  was treated with a 
mixture of acetic acid and acetic anhydride and the mixture was worked up to give acetanilide, with mp 114 ~ 
ffrom water), which was identified by a mixed-mel t ing point determination.  
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The electronic effect of the pyrro l ine-2 ,5-dione  ring on the benzene ring in the case of 
N-aryl  compounds is close to the effect exerted by halogens. The overall  e l ec t ron-ac -  
ceptor  effect depends markedly on the nature of the solvent. The e lec t ron-donor  effect 
of conjugation is small.  

In the present  paper  we have made a quantitative evaluation of the electronic nature of the pyr ro l ine-  
2,5-dione (maleinimide) and pyrrol id ine-2 ,5-dione rings within the f ramework of the H a m m e t t - T a f t  method. 

In conformity with this, we determined the ~ constants of py r ro l i ne -2 ,5 -d ion - l -y l  (I), pyrro l id ine-2 ,5-  
d ion- l -y l  (IlL and 3 -ch lo ropyr ro l id ine -2 ,5 -d ion- l -y l  (III) substituents for the para  (Crp) and meta (a m) positions 
with respect  to the ionization of p- and m-subst i tuted benzoic acids and, on the basis of the resul ts ,  estimated, 
f rom the Taft equations, the independent contributions and the magnitudes of the substituent constants of the 
inductive (~i) and conjugation (~c) effects.  The ~i and ac constants found were compared with the cor respond-  
ing constants calculated on the basis of the F 19 NMR chemical shifts in the spectra of p- and m-subst i tuted 
f luorobenzenes.  

The information obtained may be of interest  in connection with the fact that in recent  years  maleinimides 
have received widespread recognition as subjects for the investigation of the chemis t ry  of heterocycl ic  chain 
po lymers  [1]. 
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! I I  II1 

The cr constants of substituents I-[II  in the equation 
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k 
lg_~0 = p ~  (1) 

w e r e  found with r e s p e c t  to the  i o n i z a t i o n  of p -  and m - s u b s t i t u t e d  benzo ic  a c i d s  in 50% aqueous  e thano l  at 25~ 
The r e a c t i o n  cons t an t  fo r  the  i nd i ca t ed  cond i t ions  was a s s u m e d  to be 1.535 [2]. and the d i s s o c i a t i o n  cons t an t  
of unsubs t i t u t ed  benzo ic  ac id  was a s s u m e d  to be 5.71 [3]. The  i n v e s t i g a t e d  a c i d s  a r e  s t r o n g e r  than  benzo ic  
ac id ,  and the e l e c t r o n - a c c e p t o r  p r o p e r t i e s  of the  r i n g s  of I - I I I  a r e  l e s s  e x p r e s s e d  when  they  a r e  in the  p a r a  
p o s i t i o n  than  when they  a r e  in the  m e t a  pos i t i on ;  th i s  i s  c h a r a c t e r i s t i c  fo r  s u b s t i t u e n t s  tha t  have o p p o s i t e  i n -  
duc t ive  and con juga t ion  e f f e c t s .  The  a c o n s t a n t s  of  t h e  s u b s t i t u e n t s  c a l c u l a t e d  f r o m  Eq.  (1) a r e  p r e s e n t e d  in  
Tab le  1 a long  with the  r e s u l t s  of s e p a r a t i o n  of the  H a m m e t t  c o n s t a n t s  into independen t  c o n t r i b u t i o n s  of the  
induc t ive  and con juga t i on  e f fec t s  f r o m  Taf t  equa t ions  (2) and (3) [4]: 

1 k m k - - l g  2 2 _  (2)  
~i 9 i ( l - - a )  Ig -k~7 ko ' 

l kp 
qc= - - l g  --cq, (3) 

where km, kp, and k 0 are, respectively, the ionization constants of m- and p-substituted benzoic acid and un- 
substituted benzoic acid, Pi is the reaction constant for the inductive effect, and oz is a constant that depends 
on the type of reaction, in our calculations the Pi and a values were assumed to be 1.50 and 0.42, respectively 

[51. 

C o n s i d e r i n g  the  high t endency  of the oxygen  a tom of the  c a r b o n y l  g r o u p s  of the  r i n g s  of I - I I I  to f o r m  
h y d r o g e n  bonds  with p r o t o n - d o n o r  s o l v e n t s ,  it m u s t  be noted tha t  the  or, ai ,  and a c c o n s t a n t s  c a l c u l a t e d  f r o m  
E q s .  (1)-(3) c h a r a c t e r i z e  the  i n v e s t i g a t e  s u b s t i t u e n t s  in the  s t a t e  of  so tva t i on ,  which ,  a s  one m i g h t  a s -  
sume ,  i n c r e a s e s  t h e i r  e l e c t r o n - a c c e p t o r  c h a r a c t e r  due to  i n t e n s i f i c a t i o n  of the e j r - a c c e p t i n g  e f fec t  of the  
c a r b o n y l  g r o u p s .  

In th i s  connec t ion ,  it  s e e m e d  of i n t e r e s t  to c o m p a r e  the  Taf t  c o n s t a n t s  c a l c u l a t e d  f r o m  r e a c t i v i t y  da ta  
wi th  the  ana logous  v a l u e s  c a l c u l a t e d  on the  b a s i s  of the  F i9 NMR c h e m i c a l  sh i f t s  in the  s p e c t r a  of p -  and m -  
subs t i t u t ed  f l u o r o b e n z e n e s ,  which,  i t  is  we l l  known, qu i te  a c c u r a t e l y  r e f l e c t  the  e f fec t  of a s u b s t i t u e n t  on the 
e l e c t r o n i c  s y s t e m  of the benzene  r i ng  v ia  an induc t ive  m e c h a n i s m  and the  con juga t ion  e f fec t  [6]. With  th i s  end 
in  mind ,  we i n v e s t i g a t e d  the  F Is NIVIII s p e c t r a  of m -  and p - s u b s t i t u t e d  f l u o r o b e n z e n e s  wi th  s u b s t i t u e n t s  I - I I I  
in d i c h l o r o e t h a n e  so lu t ions  and c a l c u l a t e d  the  Taf t  c o n s t a n t s  f r o m  Eqs .  (4) and (5) (Fig .  1 and Tab le  1): 

bm= - 7.1oi +0.6 , (4) 

5p= 6m-.29.5o,,, (5) 

w h e r e  6m F and 6p F a r e  the  c h e m i c a l  sh i f t s  of the  f luo r ine  nuc le i  in m -  and p - s u b s t i t u t e d  f l u o r o b e n z e n e s  r e c k -  
oned f r o m  the  s igna l  of unsubs t i t u t ed  f l u o r o b e n z e n e  and e x p r e s s e d  in p a r t s  p e r  m i l l i o n  of the  r e s o n a n c e  f r e -  
quency;  p o s i t i v e  5 v a l u e s  i n d i c a t e  an  i n c r e a s e  in  the  s h i e l d i n g  of the  f l uo r ine  nuc l e i .  

We a l s o  e s t i m a t e d  the c o n s t a n t s  of the  p y r r o l i n e - 2 , 5 - d i o n e  r ing  f r o m  the  shi f t  of the  band ofthe OI-I s t r e t c h -  
ing v i b r a t i o n s  in  the  s p e c t r u m  of 1 - ( 4 - h y d r o x y p h e n y l ) p y r r o l i d i n e - 2 , 5 - d i o u e  r e l a t i v e  to the  ana logous  band in 
the  s p e c t r u m  of unsubs t i t u t ed  phenol  in CC14 so lu t ion .  The II and III s u b s t i t u e n t s  cannot  be s i m i l a r l y  i n v e s -  
t i ga ted  b e c a u s e  of the  low s o l u b i l i t y  of 1 - a r y I p y r r o l i d i n e - 2 , 5 - d i o n e s  in n o n p o l a r  o r g a n i c  s o l v e n t s .  

The  a n a l y s i s  of the  c o r r e l a t i o n  of the  a s u b s t i t u e n t  cons t an t s  with the  sh i f t s  of the  v i b r a t i o n a l  f r e q u e n c i e s  
(&VOH) in the  s p e c t r a  of p - s u b s t i t u t e d  p h e n o l s  c a r r i e d  out in  [7] c o n s t i t u t e s  e v i d e n c e  tha t  the  l a t t e r  f i t  ex -  
t r e m e l y  wel l  on the  c o r r e l a t i o n  l ine  a=- -0 .0645AVOH.  This  dependence  m a k e s  i t  p o s s i b l e  to e s t i m a t e  the  a 
c o n s t a n t  of the  p y r r o l i d i n e - 2 , 5 - d i o n e  r i ng  (AvOH=--3 .5  c m  -1) as  0.23 +0.03 f o r  a con f idence  p r o b a b i l i t y  of 0.95. 

TABLE 1. a Subs t i tuen t  Cons t an t s  and pK a V a l u e s  of m -  and p - S u b -  
s t i tu t ed  Benzo ic  A c i d s  and F 19 C h e m i c a l  Shif ts  in the  S p e c t r a  of m -  
and p - S u b s t i t u t e d  C h l o r o b e n z e n e s  

Substituent 

Pyrroline-2,5-dion- 
1 -yl 

Pyrrolidine-2,5-dion- 
1-yl 

3 -Chloropyrrolidine - 
%5-dion-l-yl 

meta position para position 

P~. ~m ern, p/,, ~p 6p, ppm ppm 

5,21 0,326 -1.655.30'0,267 +0,494 

5,19 0,339 --1,55 5,,23 0,313 --0,200 

4,99 0,469-2,1515,01 10,4561 -l,320 

from from from from 
pK a NMR pK a NMR 

0,37710,317 --0, I I0 --0,073 

0,3661 0.303 -0,053 --0,046 

0,489[0,387 -0.032 --0,028 
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50,68 
48,54 @ . ~  

b~ 50~58 

5Qj35 5'~,1B 
Fig.  1. F 19 NMR s p e c t r a  in d ichloroe thane  (2.5 mole%) at 
80 MHz [the chemica l  shifts  a r e  indicated in p a r t s  p e r  m i l -  
l ion r e l a t ive  to hexaf luorobenzene (the in terna l  s tandard)] :  
a) 1- (p - f luoropheny l )pyr ro l ine -2 ,5 -d ione ;  b) 1- {p-fluoro- 
pheny l )py r ro l id ine -2 ,5 -d ione ;  c) 1- (p - f luo ropheny l ) -3 -ch lo ro -  
p y r r o l i d i n e -  2,5-dione;  d) 1- (m- f luoropheny l )pyr ro l ine -  2,5- 
dione; e) 1 - ( - f l uo ropheny l )py r ro l id ine -2 ,5 -d ione ;  f) 1 - (m-  
f luorophenyl)-  3- c h l o r o p y r r o l i  dine- 2 ,5-dione.  

The ca lcu la ted  a cons tants  p r e sen t ed  in Table  1 show that the e l e c t r o n - a c c e p t o r  c h a r a c t e r  of subs t i tuents  
I - I I I  is  due to a negative inductive effect,  whereas  the e l e c t r o n - d o n o r  effect of conjugat ion in the ground s tate  
is sma l l .  The r e su l t s  a r e  in good ag reemen t  with the r e su l t s  of a ca lcu la t ion  of the e l ec t ron  densi ty  d i s t r i bu -  
t ion in p y r r o l i d i n e - 2 , 5 - d i o n e  and 1 -pheny lpy r ro l i d ine -2 ,5 -d ione  molecu les  by the P a r i s e r - P a r r - P o p l e  meth-  
od [8]. 

The ~ constants  found f rom the r e a c t i v i t i e s  a re  somewhat  h igher  than the values ca lcula ted  f rom NMR 
data and, as a l r e ady  noted, this  is p robab ly  a s soc i a t ed  with a change in the e l ec t ron ic  s ta te  of the subs t i tuents  
under  the influence of the medium.  The overa l l  pe r t u r ba t i on  effect of d iacyla ted  n i t rogen included in a f ive-  
m e m b e r e d  r ing is c lose  to the effect  exer ted  on the benzene r ing by halogens (for Br:  cr i =0.44 and a c = -0 .16)  
[9]. In analogy with the l a t t e r ,  despi te  the ove ra l l  e l e c t r o n - a c c e p t o r  c h a r a c t e r ,  the p y r r o l i d i n e - 2 , 5 - d i o n e  ring 
in the case  of N - a r y l  addi t ion in e lec t roph[ l ic  a r o m a t i c  subst i tu t ion reac t ions  is an ortho, p a r a - o r i e n t a t o r ,  as  
follows f rom data on the chlorosul fonat ion  of 1 -pheny lpy r ro l id ine -2 ,5 -d ione  [10]. The ortho, p a r a - o r i e n t a t i n g  
effect of the r ing is p robab ly  due to p a r t i a l  migra t ion ,  under  the influence of a s t rong e lec t roph i l i c  agent, of 
the f ree  e l ec t ron  p a i r  of n i t rogens ,  which is de loca l ized  in the ground s ta te  p r i m a r i l y  on the carbonyl  groups,  
to the benzene r ing and to the fo rmat ion  in the t r a n s i t i on  s ta te  of a more  s table  p - subs t i tu t ed  carbonium ion 
as compared  with the m-subs t i t u t ed  compound. However,  as a consequence of the fact that the effect of de-  
loca l i za t ion  of the f ree  e lec t rons  of n i t rogen on the carbonyl  group is compet i t ive  with r e spec t  to the effect 
of p o l a r  conjugat ion in the ca rbonium ion, one cannot exclude the poss ib i l i t y  that  p r i m a r i l y  meta  or ien ta t ion  
will  be obse rved  in e l ec t roph i l i c  a roma t i c  subst i tu t ion reac t ions  with the pa r t i c ipa t i on  of weake r  e lec t roph i l i c  
agents .  

A c o m p a r i s o n  of the Taft constants  in the s e r i e s  of subst i tuents  NHCOCH 3 (~i = - 0 . 2 6 ,  ~c =0.20) [9], II, 
and III makes  it poss ib l e  to conclude that  the re  is no "sa tu ra t ion  r' effect of carbonyl  groups  on the sens i t iv i ty  
of n i t rogen  to the e l e c t r o n - a c c e p t o r  effect,  p a r t i c u l a r l y  to e l e c t r o n - a c c e p t o r  subs t i tuents  a t tached to the C (3) 
and C (4) r ing a toms.  

On pas s ing  f rom subst i tuent  I to II, the change in the hybr id iza t ion  in the r ing C (3) and C (4) r ing atoms 
Ieads to weakening of the inductive component  of the overa l l  effect,  but in this  case  the r - a c c e p t i n g  effect of 
the oxygen a toms of the carbonyl  groups on the imide ni t rogen atom i n c r e a s e s  subs tan t ia l ly ;  this  is manifested 
as a d e c r e a s e  in the conjugat ion of the l a t t e r  with the benzene r ing.  As a resu l t ,  the ove ra l l  e l e c t r on - accep to r  
effect of the p y r r o l i d i n e - 2 , 5 - d i o n e  ring on the benzene ring turns  out to be h igher  in the case  of N-a ry l  addition 
than in the case  of p y r r o l i n e - 2 , 5 - d i o n e  addit ion.  

Final ly ,  s ince  a l i n e a r  dependence between the conjugation constant  and the bond o r d e r  is sa t i s fac to r i ly  

observed  for the ) N--C~p s y s t e m  [11], by compar ing  a c for  subst i tuents  I - I I I  one may  a r r i v e  at the conclusion 
that  the s t rength  c h a r a c t e r i s t i c s  of the CcHs--N bond d e c r e a s e  in the o r d e r  III> II > I. 

E X P E R I I ~ I E  NTA L 

The ionizat ion constants  of m -  and p - subs t i t u t ed  benzoic acids  were  de te rmined  by po ten t iomet r ic  t i t r a -  
t ion with a g l a s s  e l ec t rode  [12] at  25 ~ of 0.01 M solutions of the acids  in 50~ (by volume at the ha l f -neu t r a l i za -  
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tion point) aqueous ethanol with a 0.1 M solution of potassium hydroxide free of carbonate.  The reproducibil i ty 
of the pKa value of benzoic acid under our conditions was 5.70 J:0.02 (as compared with 5.71 [3]). The measu re -  
ments were made with a pH-340 pH-meter .  P r io r  to the pK a measurements ,  the acids were purified by two 
crystal l izat ions and were stored in a vacuum desiccator .  

The F 19 NMR spect ra  of the compounds in dichloroethaue were recorded with a Tesla BS 487B spec t rom-  
eter  at 80 MHz. The concentration of the working solutions was 2.5 mo le~ .  The chemical  shifts of the Fnuclet  
in chlorobeuzeue and its substituted derivatives were measured in accordance with the recommendat ion of 
Emsley and Phillips [13] relative to hexafluorobeuzeue, which was added in 100 mole ~ amounts to the investi-  
gated substances.  Conversion of the chemical  shifts relative to hexafluorobenzene to the position of the signal 
from unsubstttuted benzene was car r ied  out for the signal f rom fluorine. The signal f rom unsubstttuted fluoro- 
benzene (2.5 mole % in dichloroethane) was found at weaker field (by 49.03 ppm) relative to the signal f rom 
hexafluorobenzene. The chemical shifts (Fig. 1) presented in Table 1 are expressed in the following units: 

A" 
5 = t9.03 ppm - 8-~0" 

where Af is the distance expressed in Hertz between the investigated signal and the signal of hexafluoroben- 
zene. Negative 5 values correspond to the location of a signal at weaker  field than the signal f rom fluorobeuzene. 

The IR spect ra  of phenol and its p-substi tuted (methyl, chloro, bromo, i . d . ,  methoxy, and nitro) der iva-  
tives were measured  with a UR-20 spec t romete r  in a NaC1 cuvette at an absorbing layer  thickness of 100 mm 
for 5 �9 10 -4 mo le / l i t e r  solutions of the compounds in CC14. The results  were p rocessed  as in [7]. 

1-{p-Fluorophenyl)pyrrol ine-2,5-dione.  A solution of 22.2 g (0.2 mole) of p-fluoroanil ine in 50 ml of 
acetone was added to 20.6 g (0.21 mole) of maleic anhydride in 150 ml of acetone. After  2 h, the N-(p-f luoro-  
phenyl)maleinamtc acid was separated by fi l trat ion to give 37.6 g (90~c) of a product  with mp 187.5-189 ~ A 
20.9-g (0.1 mole) sample of this acid was heated with 20 g of anhydrous sodium acetate and 102 g (1.0 mole) 
of acetic anhydride at 80 ~ for 20 rain in a flask with a reflux condenser and a s t i r r e r .  The mixture was then 
poured over  ice, and the result ing precipi ta te  was washed thoroughly on the f i l ter  with water  to give 16 g (84%) 
of lemon-colored  needles with mp 154.5-155 ~ (from benzene-heptaue) .  Found: N 7.30%. C10HsFNO2. Calcu- 
lated: N 7.337o. 

1-(m-Fluorophenyl)pyrrol iue-2,5-dtoue.  This compound, with mp 54-55 ~ (from hexane), was s imilar ly  
synthesized f rom m-fluoroanil iue and was obtained in 79~c yield. Found: N 7.29~c. C10HsFNO 2. Calculated: 
N 7.33%. 

i -  (p-Fluoropheuyl)pyrrol idine-2,5-dione.  This compound, with mp 163-164 ~ (from toluene-hexane) ,  was 
obtained by reduction of 3.8 g (0.02 mole) of i - (p-f luorophenyl)pyrrol ine-2,5-dione with zinc dust in acetic 
acid at 60 ~ for 40 rain. The yield was 2.6 g (68~). Found: N 7.20~c. Ct0HsFNO2. Calculated: N 7.25~. 

1-(m-Fluorophenyl)pyrrol idine-2,5-dione~ This compound, with mp 106-107 ~ (from toluene-hexane) ,  was 
obtained in 70~c yield from I- (m-f luorophenyl)pyrrol ine-2 ,5-dione by the method used to p repare  the para  iso-  
mer .  Found: N 7.26~. CIoHsFNO4. Calculated: N 7.25~. 

l -  (p-Fluorophenyl)-3-chloropyrrol id ine-2,5-dione.  A 3.8-g (0.02 mole) sample of l -  (p-fluorophenyl)- 
pyrro l ine-2 ,5-dione  was dissolved in 50 ml of glacial acetic acid, and a gentle s t r eam of dry hydrogen chloride 
was bubbled through the solution at 80 ~ for 2 h. The mixture was then allowed to stand at room tempera ture  
for 3 h, after  which it was diluted with water  and worked up to give 3.2 g (71%) of a product with mp 146-148 ~ 
(from hexane). Found: N 6.0~. CIoH7CINO 2. Calculated: N 6.15%. 

l - (m-Fluorophenyl ) -3-ch loropyrro l id tne-2 ,5-d ioue .  This compound, with mp 98-99 ~ (from hexane), was 
obtained in 72~ yield f rom l - (m-f luorophenyl)pyrrol ine-2 ,5-dione by the method used to p repare  the para  iso-  
mer .  Found: N 6.10~ CIoHTFCINO2. Calculated: N 6.15%. 
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4 , 9 - D I H Y D R O B E  N Z [ f ] I N D O L E - 4 , 9 - D [ O N E  D E R I V A T I V E S  

SYNTHESIS AND PROPERTIES OF 2, 3,4,9-TETRAHYDROBE NZ[f]INDOLE- 2,4,9-THIONES 

AND 2,3,4,9-TE TRAHYDROBE NZ[f] INDOLE- 2,3,4,9-TE TRONES 

B .  V .  S a l o v  a n d  A .  I .  S h a k h n o v i c h  UDC 547.756.757'759.5.07 

Under the influence of amines ,  (3 -ch loro- l ,4 -naphthoquinon-2-y l )malonic  e s t e r  is cycl ized to 
3 -ca rbe thoxy  der iva t ives  of 2 ,3 ,4 ,9- te t rahydrobenz[f ] indole-2 .4 ,9- t r ione .  which were  deca r -  
boxylated and then oxidized to 2 ,3 ,4 ,9- te t rahydrobenz[f ] indole-2 ,3 ,4 ,9- te t rone  der iva t ives .  
Methylat ion o[ 2 ,3 .4 .9- te t rahydrobenz[f ] indole-2 ,4 ,9- t r iones  leads to a mix tu re  of O- and C- 
methyl  de r iva t ives .  

It is known [1] that diethyl (3 -b romo- l ,4 -naph thoquinon-2-y l )malona te  is cycl ized under  the influence of 
e thylamine to ethyl 1 -e thy l -2 ,3 ,4 ,9 - t e t r ahydrobenz[ f ] indo le -2 .4 ,9 - t r ione-3-ca rboxy la te .  This is one of the few 
examples  [1-3] of the synthesis  of benz[f] indole-4,9-quinone der iva t ives ,  whereas  they a re  of in te res t  for  the 
synthesis  of indigoid dyes.  

We have synthesized a number  of benz[f] indole-4.9-quiuone der iva t ives  and have invest igated some of 
the physica l  and chemica l  p r o p e r t i e s  of these  compounds.  

Ethyl 2 ,3 ,4 ,9 - te t rahydrobenz[ f ] indo le -2 ,4 ,9 - t r ione-3-carboxyla te  {IIa) and its N-subst i tuted der iva t ives  
(IIb-d) a r e  obtained in good yields by reac t ion  of (3-ch loro- l ,4 -naphthoquinou-2-y l )malouic  e s t e r  (I) with 
ammonia  and amines .  3 -Chloro-2-R-amino- l ,4~naph thoquinones  (where R is the cor responding  amine r e s t -  
due) is fo rmed  as a side product  in 2-10~c yield; the fo rmat ion  of the la t te r  is express ly  a side reaction,  but 
it is not due to a 2 ,3-d ichloro- l ,4-naphthoquinone  impur i ty  in s tar t ing  I. Ki tasa to  and Sone [2] isolated a side 
product,  to which they ass igned the (3 -bromo-  1,4-naphthoquinon- 2-yl)acet ic  acid methylamide  s t ruc tu re ,  when 
they c a r r i e d  out the reac t ion  of (3 -bromo- l ,4 -aaph thoquinon-2-y l )malon ic  e s t e r  with methylamine .  We have 
found that this side product  is actually identical to 3 -bromo-2-methy lamino-1 ,4 -uaphthoquinone  [4]. 

Our p roposed  method for  the synthesis  of IIa gives the desi red product  in higher  overa l l  yields and has 
fewer  s teps than the methods descr ibed  in [3]. 

2 ,3 ,4 ,9-Tet rahydrobenz[f ] indole-2 ,4 .9- t r ione  (IIIa) and its N-subst i tuted der iva t ives  ([IIb-d) a re  formed 
by t r ea tmen t  of I Ia -d  with boiling acet ic  acid. 

Compounds I Ia -d  and IIIa-d a re  soluble in cold aqueous solutions of bases  to give blue-violet  enolates.  
The s ta r t ing  m a t e r i a l s  a re  regenera ted  when the solutions a r e  acidified. 

Sc ien t i f i c -Resea rch  Insti tute of Organic Products  and Dyes, Moscow. Trans la ted  f rom KhimiyaGete ro t -  
s ikl icheskikh Soedineuii, No. 7, pp. 911-914, July, 1976. Original a r t i c le  submit ted July 22, 1975. 
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