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The syntheses of some new 8-purinylazomethines and esters of 8- 
purinyl(o-, m-, and p-tolylamino)methyl phosphinie acids are de- 
scribed. 

In deve loping  the syn theses  of d ia lky l  e s t e r s  of 8-  
phosphopur ine  a lka lo ids  [1, 3], the addi t ion of d ia lkyl  
phosphi tes  to the azometh ine  grouping [4, 5] of 8- 
pu r iny l azome th ines  was  inves t iga ted .  F o r  th is  p u r -  
pose ,  some new 8 - p u r i n y l a z o m e t h i n e s  we re  p r e p a r e d ,  
in addi t ion to known 8 - p u r i n y l i d e n e a n i l i n e s  [6-9] .  

Condensat ion of c a f f e i n e - 8 - a l d e h y d e  and i soca f -  
f e i n e - 8 - a l d e h y d e  with a r o m a t i c  amines  by heat ing in 
e thanol ic  solut ion a f fo rds  the 8 - ca f f e iny l azome th ines  
I -VII ,  and the 8 - i s o c a f f e i n y l a z o m e t h i n e s  VnI -XIV,  
in good y ie ld .  Since t h e o b r o m i n e - 8 - a l d e h y d e  is  only 
spa r ing ly  soluble  in alcohol ,  the 8 - t h e o b r o m i n y l a z o -  
me th ines  XV-XXI  were  obtained by heat ing the r e a c -  
tants  in e t h a n o l - a c e t i c  ac id  solut ion.  The 8 - p u r i n y l -  
azometh ines  I - X X I  (Tab les  1 - 3 )  a r e  c o l o r l e s s  o r  
yel low c r y s t a l l i n e  compounds ,  s tab le  on keeping,  
soluble  in g l ac i a l  ace t ic  ac id  and ch lo ro fo rm,  spa r ing ly  
so luble  in e thanol  and benzene ,  and inso luble  in e the r  
and wa te r .  

Condensa t ion  of 8 - p u r i n y l i d e n e - o - ,  m - ,  and p -  
to lu id ines  with d ia lky l  phosph i tes  in p r e s e n c e  of sodium 
methoxide  as  c a t a l y s t  gave poor  y i e lds  of d imethy l  8- 
c a f f e i n y l - ( o - t o l y l a m i n o ) -  a n d - ( m - t o l y l a m i n o ) m e t h y l  
phosph ina tes  (XXII and XXIII), d ime thy l  and diethyl  

8 - c a f f e i n y l - ( p - t o l y l a m i n o ) -  (XXIV and XXV) and 8-  
i s o c a f f e i n y l - ( p - t o l y l a m i n o ) m e t h y l  phosphina tes  (XXVI 
and XXVII), d imethy l  8 - t h e o b r o m i n y l - ( m - t o l y l a m i n o ) -  
me thy l  phosphinate  (XXVIII), and d imethyl  and diethyl  
8 - theobr  ominy l -  (p - to ly lamino)methy l  phosphinate  s 
(XXIX and XXX). The p r o p e r t i e s  and condi t ions  for  
the syn thes i s  of e s t e r s  XXII-XXX a r e  given in Table 
4. They a r e  c r y s t a l l i n e  sol ids ,  soluble  in ethanol,  
g l ac i a l  ace t ic  acid,  and benzene,  but  insoluble  in e the r  
and only v e r y  spa r ing ly  soluble  in hot wa te r .  

The r eac t i on  of 8 -pu r iny l i de ne -a n i l i ne s ,  - f i -naph-  
thy lamines ,  and - p - a n i s i d i n e s  with d imethy l  phosphi te  
was ef fec ted  under  s i m i l a r  condi t ions ,  bu t the  expec ted  
d imethy l  8 - p u r i n y l ( a r y l a m i n o ) m e t h y l  phosph ina tes  
w e r e  not obtained.  

The synthet ic  d i f f icu l t ies  were  apparen t ly  r e l a t e d  
to the complex i ty  of the h e t e r o c y c l i c  s y s t e m  in the 8-  
pu r iny lazometh ines  as c o m p a r e d  with the s i m p l e r  s t r u c -  
ture  of the 2 - p y r i d y l a z o m e t h i n e s  [10] and the 6-quino-  
l inylaz  ometh ines  [11]. 

The IR s p e c t r a  of the azometh ines  III, X, andXVIII  
show s t rong  absorp t ion  bands  at  1700-1715 and 1665-  
1670 cm -1, and bands  of medium in tens i ty  at 1632 cm -1. 
In the e s t e r s  XXlV, XXVI, and XXIX, the bands  at  
1700-1715 and 1665-1670 cm -1 a r e  p r e s e r v e d ,  while 
the bands  at 1632 cm -1 have d i sappea red ,  and s t rong 
bands at Vl>=O 1240-1268 cm -1 have appeared .  The 

Name 

Table  

8- Caffe inylazomethine  s 

1 

CH --N/CO NH 
~OCI..N~--C.=N--R 

I CH 3 

ill 8-Caffeinylidene- 
o-toluidine 

8-Caffeinylidene- 
m-toluidine 

][II 8-Caffeinylidene- 
p-toluidine 

[ ~  8-Caffeinylidene- 
~-naphthy|amine 

8-Caffeinylidene- 
/~-naphthylamine 

8-Caffeinylidene- 
p-anisidine 

8-Caffeinylidene- 
p-phenetidine 

Quantity[ 
of corn- I 
pound 
reacted, 

Mp, ~ Molecular 
formula 

Found, % Calculated, % 

C Hi N C H N 

].0 0,49 

1.0 0.49 

1.0 0.49 

1.0 0.65 

1.0 035 I 
1.0 0.56 

1.0 0.62 

244--245 Ct~HLeNsO2 61 58 5 33 29 75 6t 7015 50 22 50 95 7 

~03 20~' CI6HtrN5Oa [61655-24221361705502 50 930 

;0,:26/c 0.,.N00. i0532  2242_:4; ~ 1671493  1 2 1   /902 

226--227 CI6HITN~Os 58.42 5.62:21.17 58.68]5.23121.40!95.4 

235--236 'C17HIgNsOa [ 60 0215 55120 t8 159.79!5.6[] t 20'52196'1L 

*Heated for 15 rain in 30 m] of ethanol. 
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Table 2 

8- Isoe affeinylaz omethines 

. , . , c o  
CHa--N "[~"~IN 

ocl ,x~,*R.,~..Y- CH = ~- e 
CH a CH a 

Name 

[Quantity 
io'com- i 
i pound 
i reacted, 
!g" I 
] ~ o l -  Mp'~ 
::q 
~1  i 

Molecular 
formula 

Found, % Calculated, % 

C H N C H N 

[ 0.5 0.251282--283 I VII1 8-Isocaffeinylidene.o.toluidine ICf6HITN~O2 61 46 5.23122 35 61.7015,50'22,5C 83.0 

8-Isoeaffeinytidene- 0.50,25273--274 C,6H,7NsO 261591576~'9876170'5502250910 
'~l r i ' I 

m,olui~ioo o ~  ! . . . . . .  I ~ 1  
X 8-Isocaffeinylidene- 0.50--5 ~59--310 C16HI7NsO2 !61.8115.68,22,4261.70:5,50'22.5093,0 

' I t x,I 0 tolu,dioe !o , I ~ ~ I 
: 9-1soeaffeinylidene-ce.naphthylamine ] 0.50,33 t ,86---287 ]'1CI�Hx7N~Oz 1f!65"42:5' 42 !120"39i6567 ]: 4.93/20,'7[ 80,0 

XII 8-1soeaffeinylidene-•.naphthylamine i 0.50.33322--323 i C19HITNsO2 [165 . . . .  77510 ~ . [656714.932017:89.71 

i I 9 I C16HIrNsOz ~ ' XIII 8-Isoeaffeinylidene- 0.50-8309--310 58.71530121.725868!5,23121,40190.5 

~-~.onot,d~no l } ! 1 I J J 

* H e a t e d  i n  15 m l  o f  e t h a n o l  f o r  15 m i n .  
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Table 3 

H N-"C~_-N --Clf3 
8- Theobr ominylaz omethine s o~:.N/I.L N//I--c.= N--R 

t 
clt 3 

Name 

Quantity 
Iof  com- ] 
pound 
reacted* I 

o~1 .- 

Mp, ~ Molecular 
formula 

Found, % Calculated, % 

C I~ N C H N 

I I I ~ - '  I 
XV 8-Theobromiuylidene- 0.5 0.26 309--31ff, CIsH~sNsO2 60.52 5.47 23.83 60.07 5.08 23.57 62.5 

o-toluidiue I ] I I I I I I I I 
XVI 8-Theobrominylidene- 0.5!0.26. 294--295! CIsHtsN502 ~fi0.24 5.36 23.61 60.57 5.08 23.57 51.4 

m-toluidine [ i I 

XVIII8-Theobrominylid . . . .  0.510.261306--307=CIsHIsNsO2 !60-3215.41 23.80 50.57'1o.08 23.57 83.3 

xwi  ST:?SL:,,idene!OSO35t300 3011C  ",sNsO2t650348312  486'483 4 32102 451 
c~-naphthylamine I . . . .  

XIX ~-Theobrominylidene. 0.5 0.35 311--3121CIsHLsNsO: 65.38 4.90i21.16 6'4.83 4.53 21,02 76,8 
fl-naphthylamine 

X X 8  he l " e 0 5 0 3 0  4 30~C H N O  57 715  30~22 02 ~ 7 4 7 4 8 2 2 2 3 6 6 0  -T obrom'nylid ne- �9 . ~30 ' - -  ' - 15 ist 5 3 . . . :5 �9 . �9 / .0 
~ani~idine I t J I I F / 

XXI S-Theobrominylidene- I 0.5 0.33 284--285 C sH 7N505!58.~6,5.47 21.12 58.68 5.23 21.40172.3 
p-phenetidine I / 

*Heated in 15 ml of ethanol-glacial acetic acid (1 : 1) for 3 min. 
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T a b l e  4 

E s t e r s  of 8 - P u r i n y l - ( o - ,  m - ,  and  p - t o l y l a m i n o ) m e t h y l  P h o s p h i n i c  A c i d s  

Com- 
pound 

XXII 
XXIII 
XXIV 
XXV 

XXVI 
XXVI I 

XXVI I I 
XXIX 
XXX 

Quantity of 
compound I 

I reacted, g _ . 

I dialkyl t azo- 

0,9 
1,0 
1.0 
1.0 
0.8 
0.9 
1.0 
1,0 
1,0 

0.94 
1.05 
1.05 
1.3 
0.84 
1.2 
1.1 
1,1 
1.38 

Mp, ~ Molecular 
formula 

Found, % Calculated,% [ 

" Yield, 

N P % 

7,36 
7.36 
7,36 
6.90 
7,36 
6.90 
7.61 
7.6L 
7.12 

189--190 
160--161 
200--201 
168--169 
201--2@2 
194--195 
159--169 
220--221 
207--208 

CLsH24NsOsP 
C~sH~4NsOsP 
CIsH24NsOsP 
C~0H2sNsO~P 
C~sH2,NsOsP 
CaoH28NsO~P 
C!7H22,NsOsP 
CI~H~2N~OsP 
C~H~N~OsP 

N P 

16.33 
16.56 
16.42 
15.83 
16.84 
15.46 
17.36 
17.42 
16.41 

7.72 16.62 
7.52 16.62 
6.98 16.62 
7.22 15.59 
7.65 16.62 
7.22 15.59 
7.89 17.19 
7.96 17.19 
7.47 t6.09 

20.0 
24.0 
39.0 
28.0 
37.0 
23.0 
102 
30.0 
12.0 

d i s a p p e a r a n c e  of  t h e  b a n d s  a t  1632 c m  -1 p e r m i t s  t h e i r  

a s s i g n m e n t  a s  d u e  to  s t r e t c h i n g  of  t h e  a z o m e t h i n e  

g r o u p .  

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

8-Purinylazomethines (I-XXI). The purine-8-aldehyde (caffeine- 
8-aldehyde, mp 166 ~ C; isocaffeine-8-aldehyde, mp 204-205~ 
theobromine-8-aldehyde, mp 286-287 ~ C) and the aromatic amine 
(an equimolar amount) were heated briefly in solution in ethanol or a 
mixture of ethanol and glacial acetic acid (1 : 1). A voluminous pre- 
cipitate soon separated, and this was filtered off after cooling, and 
washed with ethanol. The azomethines I-XIV were recrystallized 
from a mixture of ethanol and glaeiat acetic acid (1 : 1), and XV- 
XXI from glacial acetic acid. Yields and constants are given in 
Tables t - 3 .  

8-Caffeinylidene-, 8-isoeaffeinylidene-, and 8-theobrominyl- 
ideneanilines were synthesized under the same conditions as I, VIII, 
and XV, with similar results [6-8]; the yield of 8-theobrominylidene 
was 4.0-45%. 

All the 8-purinylazomethines, as a result of the presence of the 
azomethine group, gave a coloration with cone H2804 which dis- 
appeared on dilution with water. The sulfuric acid solutions of the 
azomethines I-III,  IX, X, XV-XVII, and of the anilines, were of a 
golden-yellow color; those of IV, V, XI, XII, XVIII, and XIX were 
dark blue; and those of VI, VII, XIII, XIV, XX, and XXI werecherry- 
colored. 

Esters of 8-puriayl-(o-, m-, and p-tolylamino)methyl phosphinie 
acids (XXII-XXX). To a stirred mixture of the azomethine and the 
dialkyl phosphite (A threefold excess, enough to wet the azomethine 
completely. When a smaller excess of the acid was used, stirring 
was difficult) was added 0.8 ml of a saturated solution of sodium 
methoxide in methanol (use of piperidine or triethylamine as catalyst 
resulted in recovery of the azomethrnes IH, X, and XVID. The reac- 
tion was carried out with thorough stirring, heat being evolved (the 
temperature rising to 20-35" C), and heating was continued at 85- 
90" C for 2-3 min. The reaction product was washed twice with dry 

ether, and heated with ethanol (96"]o; 3-4  ml). Unreacted azomethine 
was filtered off after cooling, and the ester separated from the filtrate 
on standing as colorless crystals which were recrystalllzed from 1-1.5 
ml of ethanol (Table 4). Esters XXII -XXX gave no color with conc 
H2804. 

The IR spectra were recorded in vaseline oil suspension on a UR-10 
spectrometer. I wish to thank V. S. Vinogradov, of the Bntlerov 
Kazan Chemical Institute, for the IR spectra. 
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