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HETEROCYCLIC ANALOGS OF PLEIADIENE 

XXIII.* REDOX DISPROPORTIONATION OF N-SUBSTITUTED 

ACEPERIMIDONES. UNUSUALLY FACILE REDUCTION 

OF THE C =O GROUP 

T. I. Vinokurova and A. F. Pozharskii UDC 547.856.7 : 542.941.8 �9 543.422.25.4 

In the react ion of chloranil  with N-monosubsti tuted aceper imidones ,  in addition to dehydrogena- 
tion of the CH2CH 2 bridge,  the C = O group is unexpectedly reduced,  and 1-alkylaceperimidylenes 
a re  obtained. N,N'-Disubsti tuted aceperimidones fo rm disubstituted aceperimidylenones under 
the same conditions. 

Continuing our r e s e a r c h  on the syiathesis of aeeperimidylene derivat ives,  we subjected various aceper i -  
midones to the action of chloranil.  It was found that the corresponding aceperimidylenones (IIb-d) are  formed 
in 57-70% yields on br ie f  heating of N,N'-disubst i tuted aceperimidones with an equimolar amount of chloranil  
in benzene. Their  s t ruc ture  was proved by their  PMR spect ra ,  in which a s inglet re la ted to the CH= CHbridge 
appears  at 7.05 ppm in place of the signals of a CH2CH 2 bridge at 3.16 ppm that are  charac ter i s t ic  for the 
s tar t ing compounds. The UV spect ra  of the aceperimidylenones contain an intense longwave band at 380-385 
nm, whereas  this band is found at 320-330 nm in the spec t ra  of aceperimidones.  The aeeperimidylenones a re  

TABLE I. Synthesized Compounds 

Com - 
pound 

Ia 

Ic 

Id 

IIb 

tic 

IId 

iIIb 

IVa 

mp, *C UC : O, cm -1 . ?'max, 
(solvent) (mineral rim 

oiD (1% e) 

313--314 1690 
(butanol) 
219--220 I670 
(n-pro- 
~anol) 
80--181 1670 

(butanol) 
172--173 1660 
(heptane) 
16ff--170 i660 
(aqueous 

acetone) 
148--149 1660 
(aqueous 

alcohol) 
261--262 I670 
(xylene) 
275--276 1677 
(butanol) 

1 
325 

333 

385 (3,96) 

385 (4.08) 

380 (4,06) 

I , 

Empirical 
formula 

CI3HIoN20 

C27H22N20 

Found, % 

C~IHIsN20 

C15HI2N20 

C27HIoN20 

C ]HI  N 

Catc., % [Yield, 

G IH N ! % , 

74,4!5,2 13,1 74,3 4,8113,8 70 

79,7  1 t 7 j  i "  4o 
76,35,1 12,2 6,3 5,1 11,9 70 

50!1271757/46 126! 'f '~ ' / '  'J 

C21H16N=O 

C~H~N20 

C~,H~oN20 

* See [1] for communication XXII. 
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cha rac t e r i s t i c a l l y  yellow. In cont ras t  to acepe r [midones ,  they f l uo re sce  intensely on i r rad ia t ion  with UV light, 
and this is conveniently used for  chromatograph ic  identification. A cha rac t e r i s t i c  t r ip le t ,  al l  of  the peaks  of 
which a r e  e x t r e m e l y  intense,  is p resen t  in the IR s p e c t r a  of l lb-d  at 1520-1690 cm -1. We ass igned  the h ighes t -  
f requency  band of this t r ip le t  to the C = 0  s t re tch ing  v ibra t ions  (Table 1). 

R~ R 2 

chloranil ~=o 
N~ =0 b enz one 
I 
R ~ R' 

I a - d  II a - d  

I, I l a  R,=R?=FI; b R'=RT=CH3; C R*=R~=C6|IsCH2; d R'=CH 3, R~"=C6HsCH 2 

We obtained unexpected r e s u l t s  in the dehydrogenat ion of N-mono-subs t i tu ted  aceper imidones  (Ill). In 
this  case  we were  able to isola te  only a sma l l  amount  of the cor responding  aceper imidylenone  (IVa). The chief  
r eac t ion  product  was found to be an N-subst i tu ted  acepe r imidy lene  (Va, b), which was identical  with r e s p e c t  to 
all  of its p rope r t i e s  to the N - m e t h y l -  and N-e thy lacepe r imidy lene  that  we prev ious ly  obtained by another  
method [1]. 

Thus in the reac t ion  of the oxidizing agent  chlorani l ,  along with oxidative t r ans fo rma t ion ,  one obse rves  
a reduct ive  p roce s s  , and the amide  C = O group, the difficult ies involved in the r e d u c t i o n o f  which a r e  widely 
known, undergoes  reduct ion.  

~i 
~__ 0 chloranil ' " -'~ / -  

R 

Hla, b ~v a, b va, b 

.III-V a R~CH3; b R-C?I:, 

Forma l ly  speaking,  the t r an s fo rm a t i on  cons is t s  in t~ansfer  of two hydrogen a toms  f r o m  the CH2CH 2 br idge  to 
the C =O group with spl i t t ing out of a wa te r  molecule .  This  t r a n s f e r  p roce s s  is evidently r ea l i zed  by ch lo ra -  
nil,  which is init ial ly reduced  to te t rachlorohydroquinone;  the la t t e r ,  on reduct ion of the C = O group, is again 
oxidized to chloranil .  In fact ,  N-methy lacepe r imidy lene  is fo rmed  when te t raehlorohydroquinone is heated with 
1 -methy laeeper imidy lenone ,  although the reac t ion  does not p roceed  as smoothly  as in the reac t ion  of chlorani l  
with IIIa,  b. A m o r e  detai led study of this r eac t ion  should be the subject  of a spec ia l  investigation.  

E X P E R I M E N T A L  M E T H O D  

The U V s p e c t r a  w e r e  r e c o r d e d  with an SF-4A spec t ropho tomete r .  The IR s p e c t r a  we re  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 PiVIR s p e c t r a  w e r e  m e a s u r e d  with a Tes la  BS-487C s p e c t r o m e t e r  (80 MHz) with 
hexamethyldis i loxane as the in ternal  s tandard .  The p rope r t i e s  of the synthes ized compounds a r e  p resen ted  in 
Table  1. 

Aceper imidone  (In). A mix tu re  of 5.14 g (0.02 mole) of 4 ,5-d i -aminoacenaphthene  hydrochlor ide  and 2.4 g 
(0.04 mole) of u rea  was fused at 220-240 ~ for 40 min,  a f te r  which the fused ma te r i a l  was  t r i t u ra t ed  and t r ea t ed  
with wa te r  to give 4.0 g of crude aceper imidone ,  which was c rys ta l l i zed  f r o m  acet ic  acid or  ethyl ace ta te  to 
give 2.8 g (70%) of a co lo r l e s s  c rys ta l l ine  subs tance  with mp 313-314 ~ 

N-Methylaceper imidone  (SIAL This compound was obtained by the method in [2]. 

N-Ethy laceper [midone  {IIIb). A mix tu re  of 1.1 g (5 mmole)  of 1 -e thy laceper imid ine  and 1.2 g (20 mmole)  
of powdered po ta s s ium hydroxide (100%) was heated in a Kjeldahl f lask to 175 ~ and maintained at this t e m p e r a -  
tu re  for 1 h. I t  was then cooled, and the fused ma te r i a l  was t r ea t ed  with 5% HC1 solution until it was acidic 
with r e s p e c t  to Congo red .  The resu l t ing  brown prec ip i ta te  was r emoved  by f i l t ra t ion,  washed with wate r ,  and 
dr ied to give 0.7 g (59%) of a l ight-brown product.  Crys ta l l iza t ion  f r o m  xylene gave yellow c ry s t a l s  with m p  
261-262 ~ . 

Symmet r ica l  Dia lkylaceper imidones  (Ib, c). A 0.01-mole  sample  of aceper imidone  Ia was dissolved in 
70 ml  of ethanol,  0.1 mole  of alkali  and 0.1 mole  of alkyl halide w e r e  added, and the mix ture  was ref luxed for 
3 h. It was then cooled, and the r e su l t ing  prec ip i ta te  was r emoved  by f i l t rat ion.  The solvent was r emo v ed  
f r o m  the solution by dist i l lat ion,  and the r e s idue  was t r ea t ed  with 20 ml  of ch loroform.  The ch lo ro fo rm ex t rac t  
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was chromatographed  with a column filled with A1203 (elution with diethyl ether) .  The f i r s t  f rac t ion  was col-  
lec ted and worked up to give Ib, c as co lo r l e s s  c ry s t a l s .  Compound Ib was prev ious ly  obtained by the method 
in [3]. 

1 -Methy l -3 -benzy lacepe r imidone  (Id). A 0.22-g (1 mmole)  sample  of IIIa was dissolved by heating in 
alcohol while ni t rogen was bubbled through the solution continuously. A solution of 0.22 g (3 mmole )  of po tas -  
s ium hydroxide in 5 ml  of alcohol was added, and the mix tu re  was allowed to stand for 20 rain. A 0.24-ml (2 
mmole)  s ample  of benzyl  chlor ide was added, and the mix tu re  was ref luxed for 3 h. The product  was isolated 
as in the case  of Ib, c to give co lo r l e s s  or  s l ight ly  yel lowish c rys t a l s  with mp 181-182 ~ (from butanol) in 40% 
yield.  

N ,N ' -Dia lky laceper imidy lenones  (iIb-d). A mix tu re  of 0.1 mole  of Ib-d  and 0.11 mole  of chloranil  was 
dissolved in 50 ml  of absolute  benzene,  and the solution was heated at  60 ~ for 10 min. It was then cooled and 
chromatographed  w[th a column filled with AI~O 3 [elution with b e n z e n e - e t h e r  (1 : 1)]. The second f rac t ion  was 
collected.  

React ion  of Chlorani l  with 1-Methylaceper imidone .  A solution of 0.22 g (1 mmole)  of IIIa and 0.24 g (1 
mmole)  of chloranl l  in 10 ml  of absolute  chlorobenzene was ref luxed for 30 rain, a f te r  which it was cooled and 
ch romatographed  with a column filled with A1203 (e l~ion with ch loroform) .  The second f rac t ion  was collected,  
and the solvent  was r e m o v e d  to give 0.12 g (57%) of Va with mp 179-180 ~ (from CC14) , in ag reemen t  with the 
mel t ing  point in [1]. The IR s p e c t r u m  of product  Va was identical  to the s p e c t r u m  of a genuine sample .  Elu-  
tion with alcohol gave 0.033 g (15%) of 1 -methy laceper imidy lenone  (third zone) IVa with mp 275-276 ~ (from 
butanol). 

React ion of Chlorani1 with 1 -Ethy laceper imldone  (IIIb). A mix tu re  of 0.1 g (0.5 mmole)  of IIIb and 0.12 g 
(0.5 mmole)  of chlorani l  in 5 ml of absolute  benzene was ref luxed for 10 min,  a f ter  which the solvent was evap-  
ora ted ,  and the r e s idue  was heated with 10% NaOH solution. It was  then washed with wate r ,  dried,  and dis-  
solved in 10 ml  of ch loroform.  The ch lo ro fo rm solution was chromatographed  with a column filled with A1203 
[elution with c h l o r o f o r m - p e t r o l e u m  ether  (1 : 1)] to give 0.06 g (60%) of Vb (previously obtained by the method 
in [1]) with mp 118-119 ~ (from isooctane).  The IR s p e c t r u m  of the product  was identical to the IR s p e c t r u m  of 
a genuine sample .  Compound IVb was not isolated.  

React ion of Tet rachlorohydroquinone  with 1-Methylaceper imidylenone  (IVa). A mixture  of 0.1 g (0.49 
mmole)  of IVa and 0.12 g (0.49 mmole)  of te t rachlorohydroqulnone  in 10 ml  of absolute chlorobenzene was r e -  
fluxed for  3 h, a f te r  which it was  cooled and chromatographed  with a column filled with A1203 (elution with 
chloroform)  to give 0.02 g (20%) of Va, which, accord ing  to the IR spec t r a l  data,  was identical  to an or iginal  
s ample .  
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