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In 1962 we f i rs t  put forward a proposal  concerning the formation of cyclic amide chlorides [1] or 
adducts of the amide chloride type, i .e . ,  the p r i m a r y  products of the addition of phosphorus oxychloride to 
carbonyl  oxygen as a resul t  of the action of phosphorus oxychloride on N-methy l -a -oxopur ines ,  which we 
regarded in this reaction as cyclic N-substituted amides.  

1 + /POG 3 I- - - O 0 -N.'---'----'~--[- O X - N ' .  ] Y 

Amidechloride X = $/= O] 
Adducts Xand!y = ClandOPOOl 2 

The p roper t i e s  of the amide chlor ides  and adducts formed by the action of phosphorus oxychloride 
on N,N-disubstituted amides have been studied in comparat ive detail only in the last  decade [2]. The ini- 
tial object of these investigations was dimethyKormamide and amides of other fatty acids [3, 4], and then 
also cyclic N-substi tuted laetams,  including l -methylpyr idone ,  l -methylquinolone,  etc. [5]. In 1966, the 
descript ion of an adduct obtained f rom 1,3-dimethyl-4-dimethylaminouraei l  also appeared [6]. 

The object of the present  work was to obtain adducts and amide chlorides f rom two i somer ic  ser ies  
of 3,7-dimethylmonooxopurines and their investigation, in par t icular  a study of the possibi l i ty of their con- 
vers ion into C-iminopurines  [7]. The start ing mater ia ls  were compounds of the general  s t ructure  I and II 
[8, 9], i~ 3,7-d imethyl -6-oxo-3 ,6-d ihydro  and 3,7-dimethyl-2-oxo-2,3-dihydropurines substituted by 
SCH~, NHCH3, and N(CH3) 2 groups on C 2 in the f i r s t  case and on C G in the second case .  

It appeared likely that if these compounds could be converted,  respect ively ,  into the C~- and C2-imino 
derivat ives  of 3,7-dimethylpurine substituted by res idues  R at the 2nd ring carbon of the pyrimidine part  of 
the molecule, the lat ter  might prove to be a new source for the search  for binlogically active compounds. 
The possibi l i ty of varying the nature of R and the systematic  compar ison of the two i somer ic  ser ies  of imino-  
purines ,  and also the identity of the distribution of the N-methyl groups with that of theobromine,  in a s soc i -  
ation with the high water-solubi l i ty  charac te r i s t i c  of imine hydroehlor ides  gave a basis for hoping for 
promising resul t s  f rom such searches .  At this stage, the problem consisted of synthesizing the two groups 
of i somer ic  C- imines  of 3 ,7-dimethylpurines  for biological investigation. 

The react ion of compounds of se r ies  I with phosphorus oxychloride at 20 ~ was accompanied by the 
evolution of heat,  while for the successful  per formance  of the same react ion with compounds of se r ies  II it 
was neces sa ry  to heat the reaction mixture to 50-60~ Almost all the substances isolated f rom the t e a t -  
tions, as shown by analysis,  consis ted of the adduets (III and IV) and only one of them, obtained f rom If, 
proved to be the true amide chloride (Va) (see scheme A). 

The adducts III and IV react  with ethanoI without heating. Under these conditions, they are gradually,  
over 18-20 h, converted into the corresponding amide chlorides Vb, c ,or  into the earbamide chlorides VIb, 
c.  On being cooled (from 0 to -4~ the adduots of se r ies  IV do not reac t  with ethanol, whiIe the more 
react ive adducts of ser ies  III form amide chlor ides  with sa t i s fac tory  yields under these conditions. 

erhaflolzgf/sh [ .~fl~ ~ [ ethanol 2ofzsh 

[ CH~ J 
eb,c ~ =b)~,rHCH~;C) N(CH~)~ 

2 ~GhrH)" 

OH? 
gb, c 

- -  S. Ordzhonikidze All-Union Chemical and Pharmaceut ica l  Scient i f ic-Research Institute. Translated 
f rom Khimiko-Farmatsevt icheski i  Zhurnal,  No. 8, pp. 21-27, August, 1969. Original ar t icle  submitted 
January 9, 1969. 
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Scheme A 

OH3 OH) _J 
fa.d ~rb,c and Ira 

R ~ H3 OH 3 -1 
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l=l =a) 8GH), b/NHOH), c) N(OH)) z 

Y 

2g and N.'X and V =01 and OP(OT. 
.Ira. X =U =O1 

y- 

The adducts and amide chlorides obtained are crystal l ine substances slowly decomposing in the air 
but re la t ively stable in the absence of moisture,  which are insoluble in nonpolar organic solvents. 

It must be mentioned that none of the adducts, amide chlorides,  and, par t icular ly ,  carbamide chlo- 
r ides  mentioned are capable of adding a molecule of ethanol with formation of aminochloro ether hydro-  
chlor ides  as has been reported previously for the amide chlorides [2]. Only the adduct VII obtained f rom 
2-methyl theobromine VIII showed this p roper ty .  * 

In contras t  to the adducts III and IV, it r eac t s  with ethanol, to form not the amide chloride but the 
hydrochloride of 6-ch loro-6-e thoxy-2 ,3 ,7- t r imethyl -3 ,6-d ihydropur ine  (IX). The formation of the lat ter  
was shown by the cha rac te r i s t i c  react ions  foraminoehloro  ethers [2], in par t icu lar  those that we have de-  
scr ibed previously for  the hydrochloride of an aminochloro ether substituted with chlorine at C(2) [9]. Thus, 
it decomposes  with the evolution of C2H~C1 on boiling in toluene or on heating to 150-160~ being con- 
ver ted into the hydrochloride of the initial 2-methyltheobromine - VIII "HC1 -- and on t reatment  with a 
solution of ammonia it fo rms  the hydrochloride of 6- imino-2,3 ,7- t r imethylpur ine  (X), identical with the 
compound obtained under the same conditions f rom the adducts VII: 

o r ,o. I o._.o.q 

OH~ L OH3 _1 L ~, oils J 
]~7 ]~7: Xandy= Ol and OPOOl l 

P 
8 OH) 

OtI) 

227 

J~ll-ll~. ~ i 

H)G I 
OH) 

X: R=H; 27: R=CH) 

& 

In react ions with such nucleophilic reagents  as sodium sulfide, ammonia,  and p r i m a r y  amines,  which 
take place at high ra tes  and are  accompanied by the spontaneous emission of heat, it is impossible to ob- 
serve differences in the react ivi t ies  of the two i somer ic  se r ies  of adducts and of the amide and carbamide 
chlorides.  The final products  of these react ions were 2 - R - 6 - t h i o - a n d  6-R-2- th io-3 ,7-d imethyld ihydro-  
purines (XI, XIIIa-XIIIc,  XWa, b), and also the hydrochlor ides  of 2 -R-6 - imino-  and 6 -R-2 - imino-3 ,7 -  

*See following communication.  
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dimethyldihydropurines (X, XV-XVc, XVIa-XVIc) and of 2 -R-6-methy l imino-  and 6-R-2-methy l imino-3 ,7-  
dimethyldihydropurines (XII, XVIIa-XVIIc, XVIIIa, c). 

z CH~ 

~Wa_ c N- N 

13 N N 
I 
OH) 

l'~'a-c ;.~"a- e ; .l~a~ c 

z N- J ~  
I 
CH) 

227a,c ; 2Zra, c ; .~7a,c 
R=a) 8GH~ .~iulan(l!2~lT: Z=8 

b) ~dCH) ZTuand ~ :  Z =J~HtCi 
§ 

c) N-(CH)) 2 2~7~ and 2~ r: Z =JTHOH)O] 

The compara t ive ly  simple scheme for the synthesis of der ivat ives  of C 2- mud C6-imino-3,7-dimethyl-  
pur ines  that has been given ensures  the availability of these new compounds for biological investigation, 
all the more since it permi t s  a wide variat ion of the nature of the substituents R on the second carbon atom 
of the pyridine par t  of the molecule and of the substituents attached to the exocyclic ni trogen of the imino 
group.  

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

General  Method for Obtaining Adducts f rom 2-R-3,7-Dimethyl-6-oxo-3~6-dihydro2ur ines  and Phos-  
phorus  Oxychloride (IIIb, c; Va; VII). Compounds Ia, b and VIII were s t i r red  with an eightfold and com-  
pound Ic with a twofold volume of phosphorus oxychloride for 0.5 h (spontaneous heating was observed),  the 
mixture was cooled and fi l tered,  and the residue was washed with petroleum ether.  For  analysis compounds 
IIIa and Va were washed with ethanol and ether,  and for purification compounds IIIc and VII were dissolved 
in ethanol and precipi tated with ether (Table 1). 

General  Method for Obtaining Adducts f rom 6-R-3 ,7-Dimethyl -2-oxo-2 ,3-d ihydropur ines  and Phos-  
phorus Oxychloride (IVa-IVc). Compounds I Ia-IIc  were heated at 50-60~ with an eightfold volume of phos-  
phorus  oxychloride for 0.5 h. The mixtures were cooled and f i l tered and the precipi ta tes  were washed with 
ether .  A fur ther  small  amount of the products  was obtained f rom the res idues  f rom the evaporation of the 
f i l t rate af ter  t rea tment  with e thano l  The precipi ta tes  were combined and purified for analysis  by dissolu-  
tion in absolute ethanol and precipi tat ion with e ther  (see Table 1). 

General Method for Obtaining Amide Chlorides of 2 -R-6-Oxo-  and 6-R-2-Oxy-3 ,7-d imethyld ihydro-  
])urine's tVb~ c; VIb t c). The adducts IIIb and c and IVb were t reated with a 10-15-fold volume of absolute 
ethanol and left at room temperature  for 18-20 h. An excess  of e ther  was added to the react ion mixture 
and it was f i l tered (see Table 1). 

Hydrochloride of 6 -Chloro-6-e thoxy-2 ,3 ,7- t r imethyl -3 ,6-d ihydropur ine  (IX). A solution of 8.7 g of 
the adduct in 100 ml of absolute ethanol was left for a day (20-25~ was f i l tered.  The precipitate con- 
s is ted of 1.4 g of the hydrochloride of 2,3,7-trimethylhypoxanthine (VIII-HCI) with mp 267~ (decomp~ 
Found, %: C 43.00; H 5.10; C1 15.91; N 24.89. CsHIoNr Calculated,/: C 42.90; H 5.37; Cl 

15.88; N 25.10. 

F r o m  the alcoholic f i l trate,  e ther  precipi tated an oil which crys ta l l ized  on cooling. This gave 4.3 g 
of the hydrochloride of 6 -ch loro-6-e thoxy-2 ,3 ,7 - t r imethy l -3 ,6 -d ihydropur ine  (IX), mp 262~ (decomp.). 
Found, ~c: C 42.58; H 5.77; C1 25.20; N 19.67. CIoHI~C12N 4. Calculated, ~c: C 43.01; H 5.77; C1 25.45; N20.07. 

Thermal  Decomposit ion of Compound IX. A. The tempera ture  of 0.7 g of the compound was gradu-  
ally ra ised to 200~ At 140-150~ the react ion mixture became yellow and the evolution of ethyl chloride 
commenced.  The p rocess  yielded 0.6 g of VIII 'HC1,  mp 267~ (decomp.). A mixture with VIII "HC1 ob- 
tained f rom the adduct VII (see above) had mp 267~ 

B. A mixture of 0.6 g of compound IX and 10 ml of toluene was boiled for 8 h, and 0.4 g of VIII" HC1 
separated out with mp 267~ (decomp.). Mixtures with samples obtained by method A and f rom the adduct 
VII had mp 267~ (decomp.). 

H~drochloride of 6-Imino-2,3~7-t r imethyl-3t6-dihydropurine IX)~ A. F r o m  the adduct VII: 1 g of 
the adduet VII was slowly added to an aqueous solution of ammonia at 20~ The precipitate was f i l tered off 
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and c rys t a l l i zed  f r o m  aqueous ethanol.  The yield of the hydrochloride of 6 - imino -2 ,3 ,7 - t r ime thy l -3 ,6 -  
dihydropurine (X) was 0.42 g (65~), mp 309-310~ (decomp.).  Found, ~: C 44.74; H 5.75; C1 16.99; N 32.69. 
CsH12C1N 5. Calculated,  ~c: C 44.96; H 5.62; C1 16.64; N 32.79. 

B. F r o m  compound IX: 0.5 g of compound IX was added to 2 ml of aqueous ammonia  and the p r e c i p i -  
tate was dissolved in boiling aqueous ethanol; the solution was brought to pH 5.0-6~ with hydrochlor ic  acid 
and f i l tered.  This gave the hydrochlor ide  of 6 - imino-2 ,3 ,7 - t r ime thy l -3 ,6 -d ihydropur ine  with mp 309-310~ 
a mixture  with compound X obtained by method A had mp 309-310~176 

Genera l  Method for  Obtaining 2 - R - 6 - T h i o - 3 , 6 - d i h y d r o -  and 6-R-2-Thio-2 ,3 -d ihydro-3 ,7 -d imethy l - :  
pur ines  (XI, XIIIa-XIIIc ,  XIVa, c). To a sa tu ra ted  aqueous solution of sodium sulfide one of the adducts 
IIIb, c,  IVa-IVc,  or  VII or the amide chlor ide Va was added gradual ly  at a t e m p e r a t u r e  not exceeding 20~ 
The mixture  was s t i r r e d  at 20~ for  1 h and f i l tered,  and the prec ip i ta te  was c rys t a l l i zed  for  analys is  
(Table 2). 

Genera l  Method for  Obtaining the Hydrochlor ides  of 2 - R - 2 - I m i n o -  (and -me thy l imino - )  -3 ,6 -d ihyd ro -  
or  6 - R - 2 - I m i n o -  ( a n d - m e t h y l i m i n o - )  -2 ,3 -d ihydro-3 ,7 -d imethy lpur ines  (XII, XVa-c,  XVIa-XVIc, XVIIa-  
XVIIc, XVIIIa, e). One of the adducts I I Ia - I I Ic ,  IVa-IVc,  and VII, or one of the amide chlor ides  Va-Ve,  VIb, 
c, was gradual ly  added to an excess  of an aqueous solution of ammonia  (or methylamine)  at  a t empe ra tu r e  
not exceeding 20~ and the p rec ip i t a t e*  was f i l te red  off and c rys ta l l i zed  (see Table 2). 

C O N C L U S I O N S  

The action of phosphorus  oxychloride on 2 - R - 6 - o x o -  and 6 -R-2-oxo-3 ,7 -d imethy ld ihydropur ines  has 
given two i some r i c  s e r i e s  of adducts.  The i r  p r o p e r t i e s  and reac t ions  have been studied. The ma jo r i ty  of 
the adducts r eac t  with ethanol without heating to f o r m  amide cMorides  or ca rbamide  ch lor ides .  A genera l  
method for  the synthes is  of the hydrochlor ides  of 2 - R - 6 - i m i n o -  or ( -methyl imino-)  and 6 -R-2 - imino  (or 
-me thy l imino - )  -3 ,7 -d imethy ld ihydropur ines  by the action of ammonia  or  p r i m a r y  amines  on the adducts 
and amide ch lor ides  or  ea rbamide  ch lor ides  has been found. The ac t iono f sod ium sulfide on the adducts and 
amide chlor ides  or ea rbamide  chlor ides  has given 2 - R - 6 - t h i o -  and 6 -R-2- th io -3 ,7 -d imethy ld ihydropur ines .  
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