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Tet rap iper id inoe thy lene (TPE) reac ts  w i t h  Cti-acidic com- 

pounds such as acetophenones, 2-acetylthiophene, 3 -ace ty l -  

py r id ine ,  pheny lace ton i t r i l e ,  phenyl e thy l  ketone and a- 

t e t r a l one  t o  a f f o r d  the  corresponding enamines. On the  o the r  

hand, i n  the  reac t i on  w i t h  m a l o n o n i t r i l e  TPE gives the oxami- 

dinium s a l t .  

Tetraaminoethylenes such as tetrakis(dimethy1amino)ethylene and bi (1,3-  

diphenyl imidazol idin-2-yl idene)  (BDPI) are except iona l l y  s t rong a-bases and 

character ized by the  v e r s a t i l i t y  of t h e i r  chemical r e a c t i v i t y . '  Previously,  we 

have repor ted  some unusual reac t ions  of a new tetraaminoethylene, t e t r a p i p e r i -  

d inoethylene (TPE). '  Thus, TPE i s  e a s i l y  ox i d i zed  w i t h  halogens, and halogen- 

compounds such as haloforms, carbon t e t r ach lo r i de  as w e l l  as benzyl and benzoyl 

ch l o r i de ,  producing the  corresponding oxamidinium d iha l i des  A (X=Cl, Br, o r  I ) .  

I t  was a l so  repor ted  t h a t  TPE reacted w i t h  phenylnitromethane t o  g i ve  the 

oxamidinium d i n i t r i t e  J, (X=N02), wh i l e  1-nitro-2-piperidinoethylene was formed 

i n  the reac t i on  w i t h  nitromethane. Wanzlick and h i s  coworkers have repor ted  
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that BDPI reacted with CH-acidic compounds such as nitr~methane,~ ethyl acetate, 4 

4 5 acetonitrile and methyl alkyl(or aryl) sulfones to yield the corresponding 

2-substituted 1,3-diphenylimidazolidines, while in the reaction with deoxy- 

benzoin N,N'-diphenyl-N-($-benzoylstyry1)ethylenediamine was produced as illus- 

trated in Scheme 1. Consequently, it seemed of interest to investigate the re- 

action of TPE with otQer CH-acidic compounds than nitromethane. 

When TPE was heated with excess acetophenone (5) under an atmosphere of 

nitrogen at 140-145O for 5 hr, trans-1-benzoyl-2-piperidinoethylene (&) was 

obtained in a good yield. Similarly, p-methylacetophenone (g ) ,  2-acetyl- 
thiophene (@, 3-acetylpyridine ($1, phenylacetonitrile (a, phenyl ethyl 

ketone (g), and a-tetralone (9) reacted with TPE to afford the corresponding 

enamines, 3Jb-3. The yields and physical properties of 2 are given in Table 1. 
However, the reaction of TPE with deoxybenzoin, dibenzyl ketone, dimethyl 
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s u l f o x i d e ,  methyl phenyl su l fone and n i t r o e t h a n e  d i d  n o t  take  p lace .  The 

s t r u c t u r e s  o f  a l l  3 were conf inned by t h e i r  s p e c t r a l  data (Table 1)  as w e l l  as 

by t h e i r  microanalyses. A lso,  & was i d e n t i c a l  w i t h  an a u t h e n t i c  sample, mp 

92-93' ( l i t . '  mp 80-81'1, prepared by Benary's method. 6 

a: X=H, Y=PhCO; b: X=H, Y-p-MeC6H4CO; 5 X=H, Y= 4.~0; 
w S 

d: X H  Y C ,  Y h ;  : X=Me, Y=PhCO; g :  XY= & .-. .. 
Table 1. Enamines 

/x 0-CH,-c,, 
Y i e l d  Mp. ir, cm - 1 nmr, 6 ppma 

X Y % OC vC=O vC=C HA Hh 

3a Hb PhCO - 83 92-93 1635 1540 7.67(d,12Hz) 5.83(d,12Hz) 

3b Hb p-MeGjH4CO 70 89-90 1630 1540 7.72(d, 12Hz) 5.88(d, 12Hz) 
IV 

3 f  Me PhCO 84 91-92 1620 1540 6.92(s) 

3( & 77 83-84 1630 1540 - 7.65(s ld  

a I n t e r n a l  standard: TMS. Unless o therw ise  provided, t h e  nmr spec t ra  were 

measured i n  CDC13. b ~ i c r a t e :  mp 193' dec. 'Measured i n  py r id ine -dg .  



Wanzlick and ~ h r e n s ~  have suggested that  BDPI dissociates readily and 

reversibly in to  bivalent carbon intermediates. However, Lemal e t  a1 .' and 

Winberg and his coworkers8 have presented evidence tha t  the proposed equilibrium 

does not occur with BOP1 and i t s  derivatives. Accordingly, TPE does not appear 

t o  be in equilibrium with the corresponding bivalent carbon intermediates. Al- 

though fur ther  study i s  under progress, we tentatively propose a potential path- 

way f o r  the formation of A in the reaction of TPE with 2 as depicted in Scheme 

2 .  Every known reactions of the powerful n-bases can be interpreted in terms 

of e lect rophi l ic  attack upon the n-electron system. Therefore, 2 would attack 

on the n-system of TPE to  form A, followed by conversion into  reactive species 

8 and &. The speciesJwould react with carbanion intermediate generated from .. 
2 t o  y ie ld  _D, and then concurrent elimination of pyrrolidine from kwould give .., 
the f inal  product J. 

TPE + 2 - 0 .o y-+ - H + - CN 0 cb' 

Scheme 2 
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The reac t i on  o f  TPE w i t h  excess m a l o n o n i t r i l e  (5mol t o  TPE) i n  THF under 

r e f l u x  f o r  1 h r  afforded the oxamidinium s a l t  4, mp 14g0 dec., as reddish brown 

prisms i n  64% y i e l d .  The s t r uc tu re  of was confirmed by the  f o l l ow ing  e v i -  

dence. The i r  spectrum o f  & e x h i b i t e d  remarkably st rong absorpt ion bands which 

can be ascr ibed  t o  t he  [:N=c-N:]' a t  1620 and 1640 cm-l. The i o n  peak which 

TPE + CH2(CNI2 ---+ 
0. 0 c\HcN 

+.-> 2 -,C-NH2 
/ ' 0 C(CN)2 

corresponded t o  the  molecular  i o n  o f  TPE (m/e 360) appeared as the i on  peak of 

the  h ighes t  mass number i n  the mass spectrum o f f ? .  When i w a s  t r ea ted  w i t h  

benzoyl c h l o r i d e  i n  r e f l u x i n g  a c e t o n i t r i l e  f o r  1 hr ,  oxamidinium d i c h l o r i d e  J- 

( x=c~ ) , '  mp 240-2410 dec., and m a l o n o n i t r i l e  dimer, mp 170-171° ( l i t . 9  mp 172- 

173O), were obta ined i n  almost q u a n t i t a t i v e  y i e l d s  respec t ive ly .  IF the t r e a t -  

ment w i t h  s i l v e r  n i t r a t e  i n  a c e t o n i t r i l e  a t  room temperature f o r  20 h r ,  $was 

transformed i n t o  oxamidinium d i n i t r a t e  lJX=N03),' mp 222-223O dec., i n  95% 

y i e l d .  In  add i t i on ,  TPE reacted w i t h  m a l o n o n i t r i l e  dimer i n  r e f l ux i ng  THF f o r  

1 h r  t o  g ive  k i n  81% y i e l d .  
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