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N-SWSTITmED 2-AMINWYANOCYCLOPENTWES REACTIVITY WITH DIMETHYLACETYLENE- 

DICARBOXYLliTE 
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Abstrac t  - 2-Aminacyanocyclopentene and i t s  N-phenylamina and N-methyl-N - 
pheny l -2 - a rn inocyanocy~10p~~ t t t e  de r iva t i ve s  r e a c t  i n  good y i e l d s  wi th  

dimethyl ace ty lenedicarboxyla te ,  leading t o  cycloheptadiene de r iva t i ve s  

through r i n g  expansions and/or condensed r i n g  he terocycles  v i a  cycload- 

d i t i o n  mechanisms. 

Related t o  the  genera l  s t u d i e s  undertaken s eve ra l  years  ago i n  o u r  labora tory  on enaminoni t r i les ' ,  

we wish t o  r epo r t  i n  t h i s  paper some results concerning N-substi tuted 2-aminocyanocyclopenteees 

Ira, Ib ,  Ic) r e a c t i v i t y .  Up to the  p r e sen t  t i m e ,  t h i s  c l a s s  of compounds seems t o  be unstudied,  

and the compounds obtained by reac t ion  with dimethyl ace ty lenedicarboxyla te  (DMRD) show i n t e r e s t -  

s t ruc tu re s .  
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2-~minocyanocyclopentenn reactivity (compound la1 

2-~minocyanocyclopenttte reacts slowly, in methanolic solution, with DMAD. Nature of farmed pro- 

ducts depends on reaction temperature, only one product is obtained in each case : 

- xt 25"C, we observed the formation of d ime thy l -2 - cyanocyc lopen t t t y l -N- tmino fumt  (111, which 

is the classical Michael adduct2 . A six membered chelation between the ester carbonyl and the 

amino groups, is observed by ir spectrometry, which ascertains the fumarayl geometry. 

- Through a refluxing methanolic solution, 2,3-dicarbametho*y[b]~~~10~eeta-1,4-diaz~i (1111 is 

obtained. 

2-IN-phenylaminol-cyanocyclopentene reactivity (compound Ibl 

 his N-substituted enamine reacts with DMAD in methanolic solution, giving two products : 

4-ani1ino-2.3-dicarbomethoxy-1-cyan0-1.3-cyc1oheptadiene IIVI and 4a- N - d i m e t h o x y f m r o y l a n i l i n a  - 

4al H 13.4-dicarbometholy [c]cyclopentenopyridine (vl . 
Formation of compound IIVI results from 1-2 addltion of one DMAD molecule on compound (Ibl via a 

cyclobutene intermediary followed by cycle expansion. This kind of insertion upon enamines has 

been described several times3-4. 

Formation of compound (Vl needs two molecules of DMAD.   he first step consists in a Michael addi- 

tion of (Ibl on DMAD, giving an adduct identified by vpC/m, which reacts on a second molecule of 

D m  to yield compound IVI . 
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2-(N-Methyl-N-phenylamin0)-cyanocyclopentene reactivity (compound 1"). 

This compound reacts slowly on DMAD in refluxing methanol, yielding two products : 

4-(N-~ethyl-N-phenylaminmi)-2,3-dicarbomethoxy-l-~yann-l,3-cycloheptadiene (VI) is certainly formed 

via the same mechanism as (IV) . 
4a-(~-~eth~l-~-~henylaminnl-7-dimethoxyfumaro~l-4a(~)-3.4-dicarbometho~~] cyclopentenapyridine 

(VII) results from the addition of two DMAD molecules on (Ic). 

EXPERIMENTAL 

~lementary analyses were performed by the microanalytical service of St-~brdme, Marseille. Infra- 

red spectra were run on a Perkin-Elmer 457 spectrophotometer. Nmr spectra were recorded an a 

Bruker N1 80 at 80 mz. All syntheses were carried out using stoichiometric amounts of reagents 
stirred in anhydrous methanol. The formed products were separated from the reaction mixture by 

liquid chromatography on silica gel Merck-60 (benzene/ethyl acetate, 85-15). 

Dimethyl 2-cyanocyclapentyl-N-aainofumarate (compound 11) 

Yield : 70% ; ir (KBr) : 3180 (chelated N-H) : 2200 (CZN) ; 1740 (C=O ester) : 1670 (C=O, chelated 

ester) : 1635, 1610 (c=c) ; l~-nmr ( C O C ~ ~ I  : 9.9 ( 5 ,  IH, NH) ; 5.6 ( 5 ,  IH, CH=Cl ; 3.9 (5, 3H, 

OCH3-ester) ; 3.7 ( s ,  3H. KH3-ester) ; 2.8 -1.8 (m, 6H. -CHI-). 

2.3-Dicarbomethoxy [b] cyclooenta-1.4-diazepine (compound 111) 

Yield 50% ; ir (KBr) : 3200, 3100 (N-HI ; 1740 (C=O , ester) ; 1690 (C=O, chelated ester) ; 1635 
lC=C) i 'H-nrnr (CDC13) : 8.0 ( s ,  1H. NH) ; 6.6 (d. IH. =M-NH - , J = 1.8 Hz) ; 3.8 ( s ,  3H. En3- 

ester) ; 3.2 ( s ,  3H. OCH -ester) ; 2.8-1.9 Im, 6H. -a2) ; %nu ( c D c ~ ~ ) ~ :  164.22, 163.98 (C=O- 3 
esters) ; 141.13, 128.22 (2C) ; 118.13 (unprotonated ethylenic C) ; 96.14 (=CH-N) : 53.11, 51.88 

(CH3-ester1 ; 39.74, 35.86, 20.62 (-CH2-1. 

Yield 35% ; ir (KBr) : 3200 (N-H) ; 2800 (C-H) : 2220 (conjugated C:N) ; 1740 (C=o- ester1 ; 1670 

(C+chelated ester) ; l~-nrm (CDC13) : 11.4 ( 5 ,  IH, NHI ; 7.3 (m, 5H. C61ij) ; 3.8 Is, 3H. W3- 

ester) i 3.7 ( s ,  3H. EH3-ester) ; 2.7-2.0 (m, 61, -CH2-I ; I3c-nmr (CDC131 : 168.28, 165.03 (C=O- 

esters) ; 146.97, 138.21 (unprotonated ethylenic Cl : 129.77. 127.12. 125.30 (aromatic C) ; 118.68 

(CN) i 113.48, 93.67 (unprotonated ethylenic Cl ; 52.52, 51.15 (CH -esters) ; 34.04, 30.93, 27.56 3 
(-CHz-1. 

~a-~-~imethoxyfumaroylanilino-4a (HI -3,4-dicarbomethoxy k]cyclopentenopyridine (compound V) 

Yield 20% ; ir (KBr) : 3310, 3025, 2840 (C-H) ; 1750, 1745, 1728, 1725 (C=O-esters) ; 1645, 1605 

lC=C),(C=Nl ; l~-nmr (CDC13) : 7.1 (m, 5H. -C6H5) ;7.0(5, lH, CE=Nl ; 66. 8s. IH, CE=C) ; 5.6 (t, 

1 H, cyclic Cs=C) ; 3.8 ( 5 ,  3H. Kn3-ester) ; 3.11 ( 5 ,  38, K~~-ester) ; 3.6 (s, 38, K~~-esterI ; 

3.6 ( 5 ,  3H. En3-ester) ; 2.8-2.4 (m, 4H. -CH2) ; U~-nmr (CDC13) : 165.31, 165.17, 164.40, 163.94 

lC=O esters), 145.96, 142.27, 141.49, 120.09 (unprotonated ethylenic C) ; 133.10 (CH=N) : 124.79, 

124.29, 122.06 lethylenic C) ; 122 (protonated fumaroyl C) ; 52.70, 52.06. 51.74 (CH3-esters) : 

49.73 (head bridged C) ; 41.34, 28.06 I-CH2-) . 

4-(N-Methyl-N-phenylarmno)-2,3-dicarbomethoq-l-cyano-l,3-cycloheptadiene (compound vI) 

Yield 20% : ir (KBr) : 2960 LC-HI ; 2213 (conjagated CZN) ; 1735, 1710 (C=O -esters) ; 1605 (C=C): 

'U-nmr (CDZ13) : 7.2 lm, 5H. -C6H5) ; 3.7 Is, 3H. EH3-ester) : 3.6 ( s ,  3H. EH3-ester) : 3.2 



4a-(N-llethyl-N-phenylamino)-7-dimethoxyfumaroyl-4a(H)-3,4-dicarbamethaxy[clcyclopentenopyridine 

(compound VII) 

Yield45% ; ir IKBrI : 2965 (C-H) ; 1735. 1730, 1725. 1720 lC=O, esters) ; 1650 (C=Cl : 'H-nrm 

lCDCl31 : 7.2-6.7 Im, 5H. -C6H5) ; 6.6 ( s ,  IH, C=C-H) ; 6.3 (s, 1". C=C-H) ; 3.8 ( s ,  3H. EH3- 

ester1 : 3.7 (s ,  38. OCtI-ester) ; 3.6 I s ,  3H. OCH -ester) ; 3.5 Is, 3H. 0CH3-ester) ; 3.0 3 
IS, 3H. N-CH ) ; 3.1-2.6 (m, 4H. -CH~I ; UC-nmr (cDc~~) : 165.81. 165.50 12~). 165.13 IC=O ester); 3 
147.56 ; 143.00; 139.10; 138.76 (unprotonated ethylenic C) ; 129.08 (aromatic C, para) ; 128.49, 

119.50 (aromatic C, orthdmeta) ; 128.16 (CH-NI ; 121.78 ip~~tonated fumaroyl C) ; 119.91 (unpro- 

tonated ethylenic C) ; 52.79, 52.56, 52.38. 52.19 ( C ~ I - ~ S ~ ~ ~ S )  ; 50.69 (head bridged Cl ; 38.69, 

36.55 (cyclic -CH2-, CH3-N) ; 32.58 (cyclic CH2). 
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