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R E A C T I O N  O F  S U B S T I T U T E D  5 - A M I N O P Y R I M I -  

D I N E S  W I T H  O X A L Y L  C H L O R I D E  

V. M. C h e r k a s o v ,  I .  F .  V l a d i m i r t s e v ,  
a n d  I .  V. B o l d y r e v  

UDC 547.853.7'461.2 

Depending on the reac t ion  conditions and the subst i tuents ,  N-(2,4 ,6-subst i tu ted 5-pyr imidinyl )ox-  
amyl  chlor ides  and N,NT-di(2,4,6-substi tuted 5-pyr imid inyl )oxamides  a r e  fo rmed  in the reac t ion  
of  5 -aminopyr imid ines  with oxalyl chloride.  

Py r imid iny l  i socyanates  have been obtained as a r e su l t  of the reac t ion  of oxalyl chlor ide with 2-  and 4- 
aminopyr imid ines  [1, 2]. It  is known that  the reac t ions  of amino groups with oxalyl chloride proceed  in dif-  
ferent  ways as a function of the bas ic i t i es  of the amino groups.  In the p r e sen t  r e s e a r c h  we have studied the 
reac t ion  of oxalyl chlor ide with 5 -aminopyr imid ines  (I). Inasmuch as the amino groups at tached to C-5 have 
higher bas ic i t i e s  than the amino groups in the 2 and 4 posi t ions ,  one might have expected the production of 
s table  5 -pyr imid iny loxamyl  chlor ides  (Ill). 

~ ~-../~ ltcoco ~,.~.f~.~ N 'Y~ ' ~  ~cocT)~ ~- --~ H coc~.~c~ 

2:1 . | :5  R/~.~N ~R,  

tt a - f  t a - f  l l l d ,  f 

g~ . xv.)/ , . 
/ /  " / i 

R! iRI ~l 
/ i - . - - \  It COCOOH N ~ N  tlCOCOOC~ft. N ~ ' V S / I t  COCO N Ii C, |i: 

Ivd,f vd, f wd, f 
a R=RI=R2=H; b R=CH3, Rt=R2=H; c R=C61-ts. Rt=l~2=I-l; d R=H, R:=I~=C|; 

e R=CHs, RI=R~=CI: f R=C6H~, R=l~2=C1 

N,N'-Di  (5-pyr imidinyl)oxamides  (II) or N-(5-pyr imid iny l )oxamyl  chlor ides  (III) mixed with II we re  ob- 
tained under conditions c lose  to those desc r ibed  in [1, 2] with 1 equivalent or with excess  oxalyl chloride,  r e -  
spect ively .  Compounds Id, f with two chlorine a toms adjacent  to the amino group f o r m  p r i m a r i l y  acid chlor ides  
IIId, f (70%) and oxamides  lid, f i n  25% yields ,  in cont ras t  to amine Ic, which gives p r i m a r i l y  oxamide IIc (80%). 
The s t ruc tu re  of llId, f was proved  bY hydro lys i s ,  a lcoholys is ,  and aminolys is  to give, r e spec t ive ly ,  N- (5 -py-  
r imid inyl )oxamic  acids (IVd, f), oxamic acid e s t e r s  (Vd, f), and N,N ' - subs t i tu ted  oxamides  (VId, f). In addition, 
N,N'-di(5-pyrimidinyl)oxamide IId, identical  to the compound obtained by reac t ion  of Id with one equivalent of 
oxalyl chlor ide,  was obtained f r o m  acid chloride IIId and s ta r t ing  amine Id. 

Two absorpt ion bands at 3200-3500 cm -1 (NH 2 group) a r e  observed  in the IR s p e c t r a  of s t a r t ing  aminopy ,  
r imid ines  In-f ,  whereas  the s p e c t r a  of the reac t ion  products  contain only  one such absorpt ion band (NH group) 
and an absorpt ion  band at 1720-1780 cm -1 (C =O group). 
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T A B L E  1 . ,  Compounds  II and IV-VI  

Corn - Crystalliza- Empirical 
pound mp,~ tionsolvent formula 

IIa 
IIb 
IIc 
IId 
IIe 
IIf 

]Vd 
IVf 
Vd 

Vf 
VId 

VIf 

DMFA >360t" The same >330 - 
>350 The same 

259--260 Ethanol 
270--272 The same 

>300 Dioxane 
223--224 Benzene 
170--17~ The same 

�9 149--151 [tetrachlofideCarb~ 

209--211 Benzene, 
ethanol 

248--249,5 Ethanol 

CloHsN602 
CI2HI2N602 
C~=HI6N602 
CloI-t4C14N602 
GI2H8C14N60~ 
C22HtaCI4N602 
Cd~aCl2N~Oa 
C~2HrCl=NaOa 
CsH7CI=N~Oa 

Ci4HnCl2NsO3 
C12HsC12N402 

C,~M~2CI2N402 

Found, % 
I 

C I H CI 

33,9 

_9,2 1,0 37,] 

49,2 3,4 -- 3,3 -- 
4,4 --  52,9 4,3 30,7 52,9 I 

66,7 4,5 21,2166,7]4,1 -- 
31,5 1,0 37,1 22,5131,4 ] 
35,2 2,0 34,5 20,5 35,2 2,0134,{ 
49,4 2,4 .)6.3 15,7 49,5[ 2,3 26.! 
31,0 1,2 .)9.7 17,3 30,51 1,3 30,( 
46,2 2,1 .72,7 13,5 46,2 2,3 22,: 
36,5 2.7 26,9 16,2136,412,8126,~ 

49,8 3,1 20.7 12,6149.413,3120,~ 
46,0 2,6 22,8 18,2146.312,6122,~ 

55,8 3,1 18,3 t4.4155,813,11 18.: 

Calculated,% i 
I I 

N C IH ] CI N 
[ I 

30'.~ 6 
21.2 78 
22.0 90 
20,518,, 
15,7 70 
17,8 72 
13,5 99 
15,9 82 

12,4 96 
t8,0 80 

14,5 89 

* Compounds  II  and IV mel t  with decompos i t ion .  
Char s  without  mel t ing .  

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

The individual i ty  of  the compounds  was  mon i to r ed  by means  of t h i n - l a y e r  c h r o m a t o g r a p h y  (TLC) on a 
loose  l aye r  o f  ac t iv i ty  II  AI~O 3. The so lvent  was  ethanol ,  the eluent  was  c h l o r o f o r m - m e t h a n o l  (3 : 1), and the 
c h r o m a t o g r a m s  w e r e  developed in UV light. The IR s p e c t r a  of KBr pe l le t s  and m i n e r a l  oil  suspens ions  of the 
compounds  w e r e  r e c o r d e d  with a UR-20 s p e c t r o m e t e r .  

S tar t ing  5 - a m i n o p y r i m i d i n e s  I a - f  w e r e  obtained by the methods  in [3, 8]. 

N , N ' - D i ( 2 , 4 , 6 - s u b s t i t u t e d  5 - p y r i m i d i n y l ) o x a m i d e s  (IIa-f).  A mix tu re  of 10 m m o l e  of I a - f  and 5 m m o l e  of 
oxalyl  ch lor ide  in 50 ml  of Solvent ( c h l o ro fo rm  for  I I a -d  and c a r b o n  t e t r a c h l o r t d e  for  He,f) was  re f luxed  for  
2.5 h, a f ter  which it was cooled,  and the sol id  was  r e m o v e d  by f i l t ra t ion  and washed  with solvent .  It  was  then 
t r e a t e d  with wa te r ,  a f te r  which the wa te r  was  r e m o v e d  by  f i l t ra t ion ,  and the sol id  was  washed  with wate r  until 
the washings  w e r e  neu t ra l .  Oxamides  II  w e r e  obtained as white c ry s t a l l i ne  powders  tha t  w e r e  only s l ight ly  
soluble  in o rgan ic  so lvents  and d e c o m p o s e d  at high t e m p e r a t u r e s  (Table 1). 

N - ( 4 , 6 - D i c h l o r o - 5 - p y r i m t d i n y l ) o x a m y l  Chlor ide  (IIId). A solut ion of 12.7 g (0.1 mole) of oxalyl  ch lor ide  
in 20 ml  of  c h l o r o f o r m  was  added d ropwise  with s t i r r i n g  to 3.3 g (0.02 mole)  of Id in 60 ml of  c h l o r o f o r m ,  af ter  
which the mix tu re  was  re f luxed  for  2.5 h. It was  then cooled,  and the p rec ip i t a t e  was  r e m o v e d  by  f i l t ra t ion ,  
without  a c c e s s  to m o i s t u r e ,  to  give 0.9 g (24%) of oxamide  IId. The c h l o r o f o r m  mothe r  l iquor  was  evapora ted ,  
a f t e r  which the s y r u p y  r e s i d u a l  IIId began  to  c r y s t a l l i z e  to give 3.7 g (73%) of IIId with mp 75-80  ~ (dec. ,  p e t r o -  
l eum ether) .  Found: C 28.8; H 0.9; N 16.7%. C6H2C13N302. Calcula ted:  C 28.3; H 0.8; N 16.5%. 

N- ( 4 , 6 - D i c h l o r o - 2 - p h e n y l - 5 - p y r i m i d i n y l ) o x a m y l  Chlor ide  (IIID. This  compound was  s i m i l a r l y  obtained 
f r o m  2.4 g (0.01 mole)  of  If  and 6.35 g (0.05 mole)  of  oxalyl  ch lor ide  in 40 ml of  c h l o r o f o r m .  The y ie ld  of  ox-  
amide  l lf  was  0,78 g (29%). The yie ld  of  ac id  ch lor ide  IIIf,  with mp 143-146 ~ (dec.), was  2.2 g (67%). Found:  
C 43.7; H 1.9; C1 32.4; N 12.8%. C12H6C13NaO2. Ca lcu la ted :  C 43.6; H 1.8; C1 32.2; N t2.7%. 

A c c o r d i n g  to the ana ly t ica l  r e s u l t s ,  oxamides  IId, f w e r e  ident ical  to those  p r e sen t ed  in Table  1. 

Reac t ion  of Oxalyl  Chlor ide  with 2 - P h e n y l - 5 - a m i n o p y r i m i d i n e  /Ic). A solut ion of  6.4 g (0.05 mole) of 
oxalyI  ch lor ide  in 10 ml  of  c h l o r o f o r m  was added d ropwtse  in the c o u r s e  of  5 min  to  1.74 g (0.01 mold) of Ic in 
50 ml  o f  c h l o r o f o r m ,  dur ing  which a white p rec ip i t a t e  fo rmed .  The mix tu r e  was  re f luxed  with s t i r r i n g  for  2.5 
h, a f te r  which  it was  cooled.  The p rec ip i t a t ed  oxamide  IIc was  r e m o v e d  by f i l t ra t ion  and washed  to give 1.61 g 
(81%) of a p roduc t  ident ical  to the IIc  p r e s e n t e d  in Table  1. 

N - ( 4 , 6 - D i c h l o r o - 2 - s u b s t i t u t e d  5 -py r i m i d iny l )oxamic  Acids  (IVd t e r Table  11. Wate r  (2 ml) was  added  to 
15 m m o l e  of IIId,  f in 40 ml of  acetone.  Af te r  10 rain,  the solut ion was  vacuum evapora ted ,  and the r e s id u e  was  
washed  with ice  wa te r  and dr ied  in a v a c u u m  d e s i c c a t o r  ove r  P20~ and KOH (for 24 h) to give hydra t ed  IVd with 
mp 117-118 ~ (dec.). The hydra t e  lost  a wa te r  molecu le  on r e e r y s t a l l i z a t i o n  f r o m  absolu te  benzene .  In a i r ,  IVd 
aga in  added a wa te r  molecu le .  Compound IVf c h a r r e d  without  mel t ing  on slow hea t ing  to  315~ it me l t ed  with 
decompos i t i on  when the mel t ing  point tube was  in se r t ed  into a b lock  heated to 150 ~ 

Ethyl  N - ( 4 , 6 - D i c h l o r o - 2 - s u b s t i t u t e d  5 - p y r t m i d i n y l ) o x a m a t e s  (Vd, f, Table  1). Absolu te  ethanol  (2 m l ) w a s  
added to 0.01 mole  of IIId,  f in 30 ml  of  absolu te  benzene .  Af te r  15 min,  the  so lvent  was  r e m o v e d  byd i s t i l l a t i on ,  
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and the r e s idue  was t r e a t ed  with ice water  (40 ml). The resu l t ing  prec ip i ta te  was r emoved  by f i l t ra t ion and 
dr ied  in a vacuum des icca to r  over  1)205 and KOH to give co lo r l e s s  pla tes  (Vd) or needles  (Vf). 

N- Phenyl-N T- (4 ,6-d ich loro-2-subs t i tu ted  5 -pyr imid iny l )oxamide  (VId, f, Table  1). A mix tu r e  of 7 m m o l e  
of Hid, f and 14 mmole  of f r e sh ly  dist i l led aniline in 50 ml  of  absolute  benzene was allowed to stand overnight .  
The resu l t ing  prec ip i ta te  was r em oved  by f i l t ra t ion and washed with benzene.  The aniline hydroehlor ide  was 
r e m o v e d  f r o m  the solid m a t e r i a l  with water .  Workup gave VId (color less  p r i sms )  or  VIf (needles). 

React ion of Acid Chloride Hid with Amtnopyr tmidine  Id. N ,Nt -Di - (4 ,6 -d ich lo ro-5-pyr imid iny l )oxamide  
(lid). A mix tu re  of 1.27 g (5 mmole)  of Hid and 0.82 g (5 mmole)  of  Id in 50 ml  of ch lo ro fo rm was ref luxed for 
20-30 rain, during which a p rec ip i ta te  formed.  The mix tu re  was cooled, and the prec ip i ta te  was r emoved  by  
f i l t ra t ion and washed with ch lo ro fo rm and wate r  to give 1.73 g (91%) of Hd with mp 260-261 ~ (dec.). The prod-  
uct was  identical  to the Hd obtained f r o m  Id and oxalyl  chloride.  
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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  

XXH.* SYNTHESIS AND SOME PHYSICAL PROPERTIES  

OF THE ACEPERIMIDYLENE HETEROAROMATIC SYSTEM 

A .  F .  P o z h a r s k i i ,  T .  I .  V i n o k u r o v a ,  
a n d  V. G.  Z a l e t o v  

UDC 547.856.7.07 : 543.422.25.4.6 

Der iva t ives  of a new he t e roa roma t i c  s y s t e m  - aceper imidy lene  - we re  obtained by dehydrogena-  
t ion of aceper imid ine  and its subst i tuted de r iva t ives .  The physical  p rope r t i e s  of the a c e p e r i m i -  
dylenes provide  evidence that  they have g r e a t e r  a roma t i c  cha rac t e r  than per imidines .  

It  has been es tab l i shed  that the ~ - e l e c t r o n  densi ty of the per imid ine  (I) and aceper imid ine  (IIa) molecules  
is d is t r ibuted nonuniformly,  and this br ings  about a dec r ea se  in the a roma t i c  cha rac t e r  and an inc rease  in the 
r eac t iv i t i e s  of these  compounds with r e s pec t  to both nucleophilic and e lec t rophi l ic  reagen ts  [2]. One of the 
poss ib le  r e a s o n s  for this is the p r e s ence  in per imid ines  of only 13 pe r iphe ra l  ~ e lec t rons ,  which, according  to 
Platt ,  is of decis ive  s ignif icance in the manifes ta t ion of a roma t i c  p rope r t i e s  by polynuclear  s y s t e m s  [3]. 

The a i m  of the p resen t  r e s e a r c h  was the synthes is  and study of the e lec t ronic  p rope r t i e s  of a new he te ro -  
a roma t i c  s y s t e m  - acenaphtho-[5 ,6-d ,e]pyr imidine  ( I I I ) -  which we have called aeeper imidylene .  System III has 
14 pe r iphe ra l  7r e lec t rons ,  and it should the re fo re ,  in conformi ty  with Hi ickel ' s  ru le ,  differ  substant ia l ly  f r o m  
molecu les  I and II with r e s p e c t  to i ts  physica l  and chemica l  p rope r t i e s .  

* See [1] for communica t ion  XXI. 
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