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Absrract-  The  reacrion of cinnamonirriles with acerylacerone and erhyl acecoacerate i s  reported. 

Several new polyfunctional pyrans could be prepared. Specrrat dara of t h e  synthesisrd products 

i s  reported. 

Polyfunctionai nirriles are highly reactive reagents  tha t  have been exrensively used in hererocyci ic  syn- 

rhesis.'" In continuation of our program d i rec ted  towards t h e  developrnenr o f  new p r o c e d u r e s  f o r  t h e  

3-5 
synthesis o f  polyfunctional heterocycles  from simple laboratory available srarring marer ia ls ,  we  report 

here a new synrhesis o f  subsriruied pyranr f rom polyfunctional nitrites. Alrhough t h e  react ion o f  cinna- 

munitr i les  with act ive mettiylene hererocycles  and wirh benzoylacetonitrile has recent ly  been utilized as  

a source for polyfuncrional pyrans,6-8 t h e  ut i l i ty  o i  s imple p-dikerones and p -ke roes te r s  in rhe same 

reacr ion has  never Dee" reported. As the  pyrans, char may be formed,  s e e m s  interest ing fo r  furrher  

chemical  transformations, we  have invesrigared t h e  react ion of l a , b  wiih Za-f. 

Thus,  it has  been found that  erhyl ace to ace tar^ la  reac ted  with benzylidene malononitrile 2a to yield 

L producr uf molecular formuia C16H16NZ03 ( M I  = 284). The  pyran srrucrure 3a was assigned fo r  this 

produci based on spec t ra l  data. Thus, ' H N M R  revealed a one proton singlet a t  6 4.50 ppm fo r  pyran 

H-4, a singlet at62.22 ppm (CH ) and ar66.88 ppm (NHZ)  in addition ro signals corresponding t o  esrer 3 

and a romar ic  prorons. Moreover, 1 3 C N M ~  can be only inrerpreted in t e r m s  of proposed s t ruc tu re  

( c f .  char t  1). Orher  a l ternat ive possible isomeric  f o r m s  would show complerely d i f f e r e n t  ' H N ~ ~ K  a n d  

I 3 c ~ M ~ .  

150.4 18.1 

C h a r t  1 

Similarly, l a  r eac t s  wirh Zb-e yielding rhe corresponding pyrans 3b-e via Michael a d d i r i m  ieacrion. 



X 

C 0 2 C 2 H 5  
C 0 2 C 2  "5 
C02C2H5  
C02C2H5  
C o ~ C 2 ~ 5  
C O C H j  
COC H3 
COCH3 
C O C H 3  

CH3COCH2COCH3  + 2  d , f  -+ NcficocH.] - -H20 Nc8cocH3 
H5C6'n 0' CH3 

0 
H5C6 CH3 

4  a .  R = C 6 H 4 0 C H 3 - p  
b , R = 2 - f u r f u r y l  

C h a r t  2  

Acery lace rz>n~  l h  reacrs also with 2a,b,c,e rc yield [he corresponding pyrans3f- i .  In case of 2iI.r 

nce ty lnce r ,~ne  underwent condensation react ion yielding Sa,b via loss of wa te r  molecule. 

As u g r n c l a  prucrdurr, equimolecular amounts uf oi lher  la or l b  w e r e  reacted with 2u-f in re l loxbne  

erhnnnl ( i n  d) wich ca fa ly f i r  amount  of rrierhylnmine fo r  3h. The solvent war then  reduced t o  half 

i t s  volume and t h e  reaction mixture  was lef t  t o  cool. The  products, so formed,  were col lecred by i i l t ra-  

lion and rrvsrnllired from t h e  proper solvent. 
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Table  1: List of compounds 3a-i; 4a-b. 

Solvent of Colour M P. Yield Compound M o l .  Formula 
C r y s d l i z a t i o n  P C )  X 

a c e r i c  ac id  

DMF/lH20 

ethanol  

DMF/H20 

ethanol  

DMF/H20 

ethanol  

e thanol  

e thanol  

erhanol  

a c e r i c  acid  

Sa r i s fac ro ry  e lemenral  analyses for all  t h e  newly synthesized compounds were obtained. 

1 
' I l l  2: IR and HNMR d a t a  of compounds 3a-i: 4a-b. 

I :h i>pound I R ,  c m - I  ' H N M K  ppm 

i a  3420, 3340. 3280 (NH2):  2200 (CN): 1.18 ( t ,  3H. CH3);  2.22 (s. 3 H .  CHI) ;  3.95 

1700 (CO). (q, ZH, CH2);  4.50 ( 5 ,  1H. H-4); D.HH ( 5 .  211. 

NH ), 7.12-7.37 (m, 5H,  arulnarlc prorulis). 2 -- 

3 b 3360, 3100(NH2); 1750, 1720 (CO) 1.18 ( r ,  3H, CH3); 2.4 (5, 3H,  ClH3), 3.3 ( r ,2H,  

NH2); 4.2 (q, ZH, CH2); 4.6 ( s .  I H ,  H-4); 

7.2 - 7.6 ( m ,  10H,  a r o m a t i c  protons). 

Id  3320 (NH2);  1750, 1740, 1720 (CO)  1.17 ( t ,  3H, CH3);  2.4 ( s ,  3H,  CH3) ,  3.8(s, 3H,  

OCH~);~.~(~,~H,CH~);~.~(S,~H,H-~);~.~(S,~H.NH~~; 

7.1-7.8 (m,9H,  a r o m a r l c  protons).  



3e 3400, 3340, 3200 ( N H ~ I ;  2200 (CN): 1.2 ( I ,  3H, CH3); 2.3 ( s ,  3H. Cl131; 4.2 (q.  211. 

1690 (CO). CH2)i 4.5 ( 5 ,  l H ,  H-4); 6.17 (d, Ill, furan 

H-31; 6.39 (m, l H ,  furan H-4h6.9 Is. 2H.NH2); 

7.6 (d, I H ,  furan H-5). 

3f 3500, 3400 (NH2); 2220 (CN); 2.1 (s, 3H, CH3); 2.2 ( 3 ,  31-1, CH3); 4.5 (3, I H ,  

1720 (CO). H-4); 5.l(s, 2H, NH21; 7.2 - 7.4 I s i n ,  511, 

aromatic protons). 

aromatic prorons). 
- 

3h 3300, 3200 (NH*); 2220 (CN); 1730 (CO). 

3 i 1450, 3350 (NH2); 2200 (CN); 1720 (CO). 

~ ~ 

4a 2200 (CN); 1720 (COI 1.2 (1, 3H, CH3); 1.9 ( s ,  3H, CH3); 3.7(s,3H, 

0CH3): 4.5 (I, 111, 11-4); 7 _ 1 ~ X 1 )  (111, Y l l .  

aromatic protons). 
. .. - 

4b 2200 (CN); 1690 (CO). 

3a ( M I  i 284): 1 3 ~ ~ ~ ~  (Charr 11. 
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