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1,8-Naphthalenediamine reacts  with aromatic and heteroaromatic aldehydes under mild con- 
ditions to give 2-R-2,3-dihydroperimidines in high yields. In contrast  to aromatic o-dia- 
mines, Schiff bases cannot be isolated in these reactions. Some of the 2-R-2,3-dihydroperi-  
midines are  stabilized to give 2-R-perimidines (in the case of oxidation) or  perimidine itself 
(in the case of splitting out of RH) when the reaction is car r ied  out under more severe condi- 
tions (by refluxing in xylene). Catalytic dehydrogenation makes it possible to convert the 
2-R-2,3-dihydroperimidines to various 2-R-perimidines.  

A number of studies have been devoted to the reaction of 1,8-naphthalenediamine (D with aromatic and 
heteroaromatic aldehydes [2-6]. A relatively limited number of aldehydes have been used in these studies, 
and the corresponding 2-substituted 2,3-dihydroperimidines (HI) were obtained in all cases: 

, 

OH 

VI IV" a - t  V 

The formation of aromatized perimidines has been noted only in [5] in the case of the reaction of I 
with ortho- and peri-substi tuted dialdehydes (for example, VII in the case of phthalaldehyde}. This reaction 
pathway can be explained by the possibility of hydride migration in the intermediately formed 2,3-dihydro- 
perimidine, which is accompanied by reduction of the second aldehyde group to an alcohol with subsequent 
splitting out of a molecule of water and intramolecular cyclization. 

* See [1] for  communication XXVII. 
t Deceased. 
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VII 

The aim of the p resen t  r e s e a r c h  was to study the react ion of I with the larges t  possible number  of a ro-  
matic and he te roaromat ic  aldehydes and the effect of var ia t ion of the react ion conditions. It was a s sumed  that 
this may l ead  to the detection of new react ion pathways and the isolation of heretofore  undescribed Schiff bases 
f rom aromat ic  per i -d iamines  (II). 

We found tha t  I reac ts  readi ly  with most  a romat ic  and he te roaromat ic  aldehydes in alcohol solution even 
at room tempera ture  to give the corresponding 2-subst i tu ted 2 ,3-dihydroper imidlnes  (IIIa-t) in a lmost  quanti- 
tative yields.  The R ~roups are  presented in Table 2. The react ion proceeds  at an appreciable rate when the 
react ion mixture is heated and also leads exclusively to I~. In this ca se  the use of cyclization catalysts  of any 
kind and removal  of the water  formed in the react ion are  not necessa ry  (see [7]). 

The absence of the color  charac te r i s t i c  for  Schiff bases o r  for the perimidines themselves in the prod- 
ucts indicates s t ruc ture  HI. Only the compounds with a nitro group (IIIe,s,t) are  orange, but the IR and PMR 
spect ra l  data also make it possible to exclude a Schiff base s t ruc ture  for  them. The IR spec t ra  of dilute solu- 
tions of III in CHC13 or  CCI 4 contain one ~NH band at 3380-3395 cm -1. In the case of crysta l l ine  samples,  in 
which there is no possibil i ty for  in t ramolecular  hydrogen bonding (as in the case of I I Ia- f ,h- j , l - r , t ) ,  the VNH 
band is split into a doublet, but the distance between the peaks of the doublet does not correspond to a formula  
linking the bands of the symmet r i ca l  and a symmet r i ca l  stretching vibrations of the amino group [8]. The latter 
makes it possible to exclude an azomethine s t ruc ture  for  crys ta l l ine  samples of HI. 

The signal of an azomethine proton that usually appears at 8-9 ppm is absent in the PMR spect ra  of the 
synthesized compounds (Table 1). The spec t rum also contains a singlet at ~5.5 ppm, which, as in the case of 
other  2 ,3-dihydroper imidines ,  cor responds  to the proton attached to the y - c a r b o n  atom. The H 4 and H 9 p ro -  
tons in the naphthalene ring show up in the form of the quartet  (6 6.3-6.4ppm, Jo = 4 . 7 , J m = 3 . 5  Hz) that is 
cha rac te r i s t i c  for  s t ruc tures  of this type [8] and are  chemically equivalent; this could not occur  in the case of 
the azomethine. 

Thus it can be concluded that ei ther  the azomethines of the II types, in cont ras t  to azomethines based on 
aromat ic  o-diamines  [10, 11], are  unstable because of per i  interaction [12], which leads to rapid cyclization of 
II to HI, or  that the format ion of III takes place with bypassing of the step involving the formation of a Schiff 
base altogether.  Fo r  example, one may imagine that the initially formed carbinol VI undergoes immediate cy-  
clization to dihydroperimidine III with splitting out of a molecule of water .  In fact, we were  unable to obtain 
an azomethine when we heated 1-amino-8-dimethylaminonaphthalene with benzaldehyde under a broad range of 
conditions (we will r epor t  the resul ts  of the react ion of N-substi tuted 1,8-naphthalenediamines with aldehydes 
separately) .  According to the data obtained in our  laboratory,  1- formyl-8-hydroxynaphthalene  also does not 
fo rm azomethines when it is heated with aromat ic  amines.  

During a study of the react ion of I with aldehydes under more  severe  conditions (in refluxing xylene) we 
observed two other  types of t ransformat ions .  In the f i r s t  case perimidine V and the corresponding deformy-  
fated heterocycle  are  unexpectedly formed instead of IIIi,f,g,k when 1,8-naphthalenediamine is refluxed in 
xylene with aldehydes of r - s u r p l u s  he teroaromat ic  sys tems  (indole, pyrrole ,  N-methylimidazole,  and N- 
methylbenzimidazole).  We assumed that under these conditions the intermediately formed I I I r ,g , i -k  are  s ta-  
bilized by loss of an RH molecule, as in the case of o ther  dihydroquinoxalines [13, 14], ra ther  than by Splitting 
out of a hydrogen molecule. This assumption was confirmed.  It was found that when genuine samples of 
!IIf ,g, i-k are  heated in xylene with a ~r-surplus heteryl  sys tem,  they undergo dissociat ion at different ra tes  
(for example, the 3-indolyl  derivative reacts  fas te r  than the 2 -py r ro ly l  derivative) to give the perimidine.  
th is  react ion proceeds  considerably more  rapidly and gives the product  in quantitative yield in glacial  acetic 
acid o r  when the mixture is heated. On the other  hand, IIIq,r,  which have hydroxyphenyl substituents, can be 
aromat ized  only when they are  fused. The other  2 ,3-dihydroper imidines  obtained in this r e sea rch  (IIIa-e, 
h, l ,m-p,s , t )  were completely stable with respec t  to thermolys i s .  

We observed a second anomaly during a study of the reac t ion  of I with 2-formylquinoline.  We found that 
ff this react ion is c a r r i e d  out in refluxing xylene, an a romat ized  2-~-quinolylper imidine  (IV1), which differs 
f rom the dihydro derivative with respec t  to its b r igh t - red  co lo r ,  is formed in up to 70% yield. This t r ans fo rma-  
tion also occurs  in an inert  a tmosphere,  i.e., dehydrogenation occurs  without the aid of a tmospheric  oxygen. 
2-c~-Quinolyl-2,3-dihydroperimidine {III1) also undergoes aromat iza t ion  under these conditions. It might be 
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T A B L E  1 .  C h e m i c a l  S h i f t s  o f  S o m e  P r o t o n s  i n  t h e  P M R  S p e c t r a  o f  

I I I a ,  n , s  (on  t h e  6 s c a l e  w i t h  r e s p e c t  t o  h e x a m e t h y l d t s t l o x a n e )  

CoID.~llnd SOI'V~I~ H~ H4,9 ] NH 

i 

) 

II I a CDCI~ 5,48 s 6,43 q ] 4,8!i 

I 

Ili  n CDCI~ 5,32 s 6,33q [ 4,35 
III s CF~COOH 5.73 s 6,80 q - -  

T A B L E  2 .  2 - R - 2 , 3 - D i h y d r o p e r i m i d i n e s  ( I l i a - t )  

nap, ~ cm'_______~ ~ 

(from 2 "d I 

I s  la'~l 
K 
o 
~9 

a 

b 

c *  

d*  

f 

g 

h 

i 

J 

k 

1 

m 

n 

o 

P 

q 

s 
t 

2-Fury1 
2 - M e t h y l - 5 -  

f u r y l  
2 - Chloro- 5- 

f u r y l  
2-Iodo-5-f t~yl  

2-Nitto-5- 
f l ~ y l  

2-pyrmlyl 

I -Methyl -2-  
imidazolyl  

2-Thienyl  

-[ndolyl 

1 .Met 'hu - 
- 1rid olyl . .... 
t -  M, el:hy!-2- 

b~n~iNr~azo. 
2-Oumo y 

3-Pyridyl 

C~H~ 

p-BrC6H4 

2,4-CI~CsH~ 

p-HOC~H~ 

2,4-C~Ha (OH) 

p-NOeC~H4 
m-NO~C~H4 

100--101 3380 
123 3385 

134 

109 - -  

165--166 - -  

190--191 - -  

185--186 3390 

120.--121 3390 

68_69 b - -  

194_195 b - -  

203--204 339!1 

138--139 3380 

158--t59 - -  

102 c 3395 

139 

134 

t60--161 - -  

148--149 - -  

~00 (dee.) - -  
182--183 338s 

m 
]270 
3330 
3360 
3410 
3360 
3400 
~260 
3355 
3315 
3325 
3260 

3330 
3350 
3285 
3325 
3375 
33951 
3300 

3295 
3340 
3173~ 
3245 
3350 
3370 
3350 
3380 
3350 
3395 
3285 
3385 
3305 
3370 
3355 
3222 
3335 

Found, % 

Empirical 
formula 

C H N 

76,3 $,1 1,9 CLsI-IuN20 
76,7 5,3 11,3 Cj~HL4N20 

- -  - -  - -  C~HuCIN~O 

- -  --  - -  C~5It,IIN20 

- -  - -  - -  C~HuN~O3 

76,6 5,5 t7,8 CtsHt3Nz 

71,9 5,f 22,4 C]sHt4N4 

71,5 ~,,~ [1,I CI~H~2N2S d 

80,1 5,2 14,8 CIgHIsN3 

80,4 53 14,2 C2oHITN3 

75,8 5,~ 18,5 CI~HisN4 

80,7 5,~ 14,3 C.~QHt3N3 

77,4 5,~ 17s C.16HlaNa 

82,8 5.( 11,~ C~rHI4N~ 

62,7 4,! 8,7 C~TH~aBrN2 

65,0 t,I 8,~ CITit~(]I,_,N2 

77,9 5,[ 10,] C17Ht4N20 

73,8 5,; 10,i C171-I~4N202 

70,~ 4,- 14d CITHI3NaO~ 
70,~ 4,1 14,( C~ztt~3NaO~ 

C a l c . ,  % 

c H 

~6,215,21 
76,715.el 

- -  I - -  I 

- -  J - -  I 

76,61 5,61 

72,0! 5,61 

71A 4,81 

802 5,31 

80.1 5,71 

76,0 5,4 

80,8 5,1 

77,7 5,3 

82,9 5,7 

62,8 4.0 

64,8 3,8 

77,9 5,4 

73.4 ~ 5,1 

70,t 4,5 
70,1 4,5 

1,8 9O 
1,2 96 

- -  92 

- -  90 

- -  90 

7S 85 

.>2,4 86 

1.1 95 

L43 80 

4,1 95 

L 8,( 60 

14,] 83 

17,{ 90 

11,: 95 

8.{ 95 

8/, 90 

10,: 93 

I0, 85 

14. 95 
14, 95 

* S e e  [ 6 ] f o r  t h e  s y n t h e s i s  o f  I I I c - e .  b F r o m  b u t a n o l .  C A c c o r d i n g  to  

t h e  d a t a  in  [4],  t h i s  c o m p o u n d  h a s  m p  1 2 8 ~  W e  o b t a i n e d  a c o m -  

p o u n d  w i t h  t h e  s a m e  m e l t i n g  p o i n t  b y  r e f l u x i n g  t h e  c o m p o u n d  w i t h  

m p  102 ~ in  a l c o h o l  w i t h  a c t i v a t e d  c h a r c o a l .  T h e  p r o d u c t  w a s  

s l i g h t l y  y e l l o w i s h ,  a n d  i t s  IR  a n d  P M R  s p e c t r a  w e r e  i d e n t i c a l  to  

�9 t h o s e  o f  t h e  l o w - m e l t i n g  c o m p o u n d .  O n  t h e  b a s i s  o f  t h i s  i t  c a n  b e  

c o n c l u d e d  t h a t  t h e  t w o  s u b s t a n c e s  a r e  c r y s t a l l i n e  m o d i f i c a t i o n s  o f  

2 - p h e n y l - 2 , 3 - d i h y d r o p e r i m i d i n e .  d F o u n d :  S 1 2 . 5 % .  C a l c u l a t e d :  

S 1 2 . 7 % .  
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a s s u m e d  that the dehydrogenat ion of the pe r imid ine  ring p roceeds  with the a s s i s t ance  of the quinoline ring, 
which, according to po la rographic  data, [15], has a cons iderably  lower reduction potent ial  than the per imid ine  
ring. We will study this in teres t ing p r o b l e m  in g r e a t e r  detail  in the case  of o ther  III that contain subst i tuents  
with lower  reduct ion potent ia ls .  

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

The IR s p e c t r a  o f  I I I a - t  and IVa- t  we re  obta ined with a UR-20 s p e c t r o m e t e r .  The PMR spec t r a  were  r e -  
corded  with a Tes la  s p e c t r o m e t e r  to 80 MHz with hexamethyldis i loxane as the internal  s tandard.  

2 - R - 2 , 3 - D i h y d r o p e r i m i d i n e s  (IIIa-h,k- t ) .  A sa tu ra ted  alcohol solution of the appropr ia t e  aldehyde (0.1 
mole) was added to a solution of 15.8 g (0.1 mole) of 1 ,8-naphthalenediamine in 100 ml  of alcohol,  and the r e -  
suiting solution was allowed to stand at r oom t e m p e r a t u r e  fo r  1-3 h (the comple teness  of the reac t ion  was 
moni tored  by chromatography) ,  a f t e r  which the prec ip i ta ted  c r y s t a l s  of the d ihydroper imidine  were  removed  
by f i l t ra t ion,  washed with a sma l l  amount of alcohol, and c rys ta l l i zed .  The c h a r a c t e r i s t i c s  of I I I a -h ,k - t  a re  
given in Table 2. 

2- (3-1ndolyl)-2,3-dihydroperimidine (]Hi) and 2- (N-Methyl-3- indolyl)-2,3-dihydroperimidine (IIIj). A 
mixture of 0.1 mole of I, 0.1 mole of 3-formylindole or N-methyl-3-formylindole, and 300 mole of butyl alco- 
hol was refluxed for 5 h, after which it was cooled, and the precipitated IIIi,j were removed by filtration and 
washed with a small amount of butanol. The reaction of I with 3-formylindole and N-methyl-3-formylindole 
did not take place  in ethanol even when the mix tures  we re  refluxed, and a slow reac t ion  was obse rved  in 
propanol .  

React ion of 1 ,8-Naphthalenediamine with Aldehydes of v -  Surplus He te roa roma t i c  Sys tems in Refluxing_ 
Xylene. A mix tu re  of 15.8 g (0.1 mole) of 1 .8-naphthalenediamine,  14.5 g (0.1 mole) of 3- formyl indole ,  and 
200 ml  of xylene was ref luxed fo r  15 h, the resul t ing solution was cooled, and the prec ip i ta ted  c rys t a l s  of p e r i -  
midine V were  r emoved  by f i l t ra t ion,  washed,  and dried.  The yield of V was c lose  to quanti tat ive.  The melt ing 
point  and IR spec t r um  were  close to the melt ing point and IR spec t rum of an authentic sample  [17]. 

The mothe r  l iquor f r o m  the separa t ion  of V was evaporated,  and the res idue  was dissolved in chloro-  
f o r m .  The indole was isolated by chromatography  of the solution of a luminum oxide. 

The reac t ions  of I with 2 - f o r m y l p y r r o l e ,  N - m e t h y l - 2 - f o r m y l i m i d a z o l e ,  and N - m e t h y l - 2 - f o r m y l b e n z i m i -  
dazole  in refluxing xylene were  c a r r i e d  out s imi l a r ly  to give pe r imid ine  V and, respec t ive ly ,  pyr ro le ,  N-methy l -  
imidazole,  and N-methy lbenz imidazo le .  

React ion of 2 -R-2 ,3 -Dihyd rope r imid ines  (gIf,g,i-k) with Glacia l  Acetic  Acid. A solution of 0.1 mole  of 
2 -R-2 ,3 -d ihyd rope r imid ine  (lIIf,g,i-k) in 100 ml  of g lac ia l  acet ic  acid was ref luxed fo r  15 min, during which 
the c o l o r l e s s  solution turned ye l low-green .  The mix tu re  was then cooled and diluted with a twofold volume of 
water ,  and the aqueous mix ture  was neut ra l ized  with ammonia .  The p rec ip i t a ted  c r y s t a l s  of V were  removed  
by f i l t ra t ion  and washed with wa te r  to give the product  in quanti tat ive yield.  

2 - ( 5 - N i t r o - 2 - f u r y l ) p e r i m i d i n e  (We). A 0 .01-mole  sample  of d ihydroper imidine  Hie, 0.1 g of P d / C ,  and 
50 ml  of n i t robenzene w e r e  p laced in a th ree -necked  f lask  equipped with a mechanica l  s t i r r e r ,  a t h e r m o m e t e r ,  
and a ref lux condenser ,  and the contents of the f lask were  s t i r r e d  at 115 ~ for  24 h, a f t e r  which the mixture  was 
allowed to stand at r o o m  t e m p e r a t u r e  overnight .  The p rec ip i t a t ed  c ry s t a l s  of We were  r emoved  along with the 
ca ta lys t  by f i l t ra t ion,  and the mix tu re  of solids was ex t rac ted  with acetone.  The ex t r ac t  was ref luxed with ac-  
t ivated charcoa l  and f i l tered,  and the f i l t r a t e  was diluted with wate r .  The prec ip i ta ted  viole t  c ry s t a l s  of IVe 
were  r emoved  by f i l t ra t ion  and dr ied to give the produc t  in 15-30% yield.  Resinff icat ion was obse rved  when the 
t e m p e r a t u r e  was ra i sed ,  and the reac t ion  did not take place  at  lower t e m p e r a t u r e s .  

2 - (5 -Me thy l -2 - fu ry l )pe r i m i d i ne  (IVb). A mix tu re  of 2.5 g (0.01 mole) of d ihydroper imidine  IIb, 50 ml  of 
xylene, and 0.1 g of P d / C  was ref luxed fo r  2 h, and the resul t ing hot solution was f i l te red.  The f i l t ra te  was 
cooled, and the p rec ip i t a ted  c r y s t a l s  of IVb were  r emoved  by f i l t ra t ion and washed with xylene. Compounds 
IVh ,o - r  were  s i m i l a r l y  obtained. 

2-  (5-_Chloro-2-furyl)perimidine (1~7c). A mix tu re  of 2.7 g (0.01 mole) of 2-  (5 -ch lo ro -2 - fu ry l ) -2 ,3 -d ihy-  
d rope r imid ine  (IIIc), 50 ml  of xylene, and 0.1 g of P d / C  was ref luxed fo r  24 h, and the resul t ing hot solution 
was  f i l te red .  The xylene was r emoved  f r o m  the f i l t r a te  by dist i l lat ion at  reduced p r e s s u r e  [10 m m  (mercury  
column)], the res idue  was dissolved in ch loroform,  and the solution was pas sed  through a column filled with 
a luminum oxide (elution with ch loroform) .  The f i r s t  f rac t ion  was collected.  Compounds IVd,f were  s imi l a r ly  
obtained.  In the p repa ra t ion  of IVf the mix ture  was ref luxed fo r  1 h. 
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TABLE 3. 2 - R - P e r i m i d i n e s  (IVa-t)  

C o m -  
pounds  
Iv 

a c 

b 
C 

d 

e 
f 

i 

1 

m c 
nC 
O 
P 
q 

t a 

mp, "C a 

230 (d-eco) 
224--225 

217--218 

350 (dec.) 
106--107 

182--183 
165--166 

148--149 

209--210 
202--203 
230--300 
(dec .) 

169--170 

~00 (dec.) 
188--1~9 

Color 

Orange- 
gendw- 

orange 
Yellow- 
orange 

Violet- 
Light 
vellow 

C~nary- yellow 
Y e l l o ~ -  - -  

r e d  
Yellow - 
green 

Yellow 
R~nge 

Orange 
Orange 

Lemon- yel. 
Yellow._ 

Fotmd, 

C H 

773 
67,2 

50,I 

64,2 
77.3 

72,4 
72,1 

80.5 

805 
76,4 
81.1 

65,1 

78,2 
74.2 

% [ Empirical 
t fo, mmb 

ClsHloN20 
CIsHI2N~O 
CIsH~CIN20 

C15HglN20 

ClsHgNaO3 
CIsHIIN3 

CIsHi2N4 
CisHtoN~S 

CI~HI~N3 

C2oHLsNa 
C,~H~4N4 
C2oHj3Na 

CI~HIINs 
CIvHI2N~ 
CITHuBrN2 
C~vHloC12N2 

C!vH12N20 
CITHI2N202 
CIzH INaO2 
C17H~,N302 

Calc., % Yield, 
~o 

90 
40 

40 

[ 5--30 
60 

70 
85 

60 

80 
40 
50 

60 
6O 

80 
70 

aThe compounds were  c rys ta l l i zed :  IVb-d,f ,h f r o m  aqueous a lco-  
hol, IVe,k f r o m  aqueous acetone,  IVg,f f r o m  ethyl aceta te ,  IVi 
f r o m  b e n z e n e - c y c l o h e x a n e ,  IVI,j f r o m  alcohol,  and IVo,p,r  f r o m  
toluene, bThe type of group in IV co r r e sponds  to that in the ana-  
logous IIL CSee [3] fo r  the synthes is  of IVa,m,n  f r o m  ]IIa,m,n.  
dsee  [16] for  the synthes is  of IVs,t .  

2 -{2-Quino ly l )per imid ine  (IVI). A) A mix tu re  of 7.9 g (0.05 mole) of I, 7.85 g (0.05 mole) of 2 - f o r m y l -  
quinoline, and 100 ml  of xylene was ref luxed fo r  3 h, a f t e r  which the solution was cooled, and the prec ip i ta ted  
b r i g h t - r e d  c ry s t a l s  of IV1 were  r em oved  by f i l t ra t ion,  washed with xylene, and dr ied to give 10.4 g (70%) of 
product .  

B) A solution of 0.05 mole  of d ihydroper imid ine  III1 in 50 ml of xylene was ref luxed for  3 h, a f t e r  which 
it was cooled, 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,  washed with xylene, and dr ied to give 
the product  in 50% yield.  

2 - (N-Methy l -2 - imidazo ly l )pe r imid ine  (IVg). A mix tu re  of 5 g (0.02 mole) of d ihydroper imidine  IIIg, 150 
ml  of benzene,  and 0.5 g of P d / C  was ref luxed for  20 h, a f t e r  which act ivated charcoa l  was added, and the mix-  
tu re  was refluxed for  10 mill. It was then f i l t e red  and cooled. Hydrogen chlor ide was bubbled into the f i l t ra te ,  
and the prec ip i ta ted  c r y s t a l s  of the hydrochlor ide  were  r emoved  by f i l t ra t ion and dr ied.  A suspension of the 
hydrocMor ide  in wa te r  was t rea ted  with ammonium hydroxide until the odor  of ammonia  pe r s i s t ed ,  a f t e r  which 
the c r y s t a l s  of the base  were  r emoved  by f i l t ra t ion,  washed to neutra l i ty  with water ,  and dried.  

2 -{N-Methy l -2 -benz imidazo ly l )per imid ine  (IVk). A mix tu re  of 6 g 0.02 mole) of d ihydroper imidine  IIIk, 
200 ml  of toluene, and 0.5 g of P d / C  was ref luxed for  10 h, a f te r  which the toluene was r emoved  by dist i l lat ion,  
and the r e s idue  was dissolved in ch loroform.  The ch lo ro fo rm solution was pas sed  twice through a column 
fi l led with a luminum oxide (elution with ch loroform) .  The f i r s t  f rac t ion  was collected.  

2 - (n -Methy l -3 - indo ly l )pe r imid ine  (I-Vj). A mix tu re  of 6 g (0.02 mole} of d ihydroper imidine  IIIj, 100 ml of 
xylene,  and 0.5 g of P d / C  was ref luxed fo r  1 h, and the resul t ing hot solution was f i l te red.  The f i l t ra te  was 
cooled, and the p rec ip i t a t ed  c r y s t a l s  were  r emoved  by f i l t ra t ion,  washed with xylene, and dried.  

2 - (3- Indoly l )per imid ine  (IVi). A mix tu re  of 5.7 g (0.02 mole) of d ihydroper imidine  IIIi, 150 ml of toluene, 
and 0.5 g of P d / C  was  ref luxed for  10 h, a f t e r  which the hot mix ture  was f i l tered,  and the toluene was r emoved  
f r o m  the f i l t r a t e  dis t i l la t ion at reduced p r e s s u r e  [10 m m  (mercury  column)].  The res idue  was dissolved in 
ch loroform,  and the solution was pas sed  through a column fil led with a luminum oxide. The ye l low-g reen  p o r -  
tion of the a luminum oxide column was cut out, and pe r imid ine  IVi was ex t rac ted  f r o m  it with acetone.  Ttie 
acetone  was evapora ted ,  and the res idue  was c rys t a l l i zed  f r o m  b e n z e n e - c y c l o h e x a n e .  
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H E T E R O C Y C L I C  A N A L O G S  OF P L E I A D I E N E  

XXIX.* CONVENIENT METHOD FOR THE DEHYDROGENATION 

OF 2-R-2,3-DIHYDROPERIMIDINES 

N. M. S t a r s h i k o v ,  A. F .  P o z h a r s k i i ,  
and  F .  T.  P o z h a r s k i i t  

UDC 547.856.7.07 : 542.941.8 

In most cases 2-R-2,3-dihydroperimidines are  smoothly dehydrogenated by sulfur in re -  
fluxing xylene to give 2-substituted perimidines in high yields. 2-(5-Halo-2-furyl)-2,3- 
dihydroperimidines, which form IV and 2-(5-halo-2-furyl)perimidines when they are 
heated with sulfur, constitute an exception. 

The reaction of 1,8-naphthalenediamine (D with carboxylic acids and their derivatives as a method for 
the preparation of 2-substituted perimidines is frequently complicated by side processes  [2]. Diamine I 
reacts much more smoothly with aromatic aldehydes [1, 2], but the products of this reaction are extremely 
stable 2-R-2,3-dihydroperimidines (II). Palladium on carbon [2], Chloranil, and manganese dioxide [3] have 
been proposed for their aromatization to 2-R-perimidines (HI). Each of these reagents has disadvantages: 
high cost, difficulties involved in the isolation of the reaction products, yields that are not always good, 
etc. We have found a considerably simpler and cheaper method for  the dehydrogenation of II, which con- 

* See [1] for  communication XXVIII. 
t Deceased. 
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