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Both 1 ,4 , -cycloaddi t ion with the fo rmat ion  of a 1 ,4 -d ihyd ro - l , 2 , 4 - t r i a zene  der iva t ive  and 
e lec t rophi l ic  addition of ace ty ld icarboxyl ic  acid e s t e r  to the secondary  ni t rogen a tom oc-  
cur  during the reac t ion  of ace ty lenedicarboxyl ic  acid e s t e r  with 1 ,5 -d ipheny l -3 -me thy l -  
3 -me thy l fo rm azan .  In the ca se  of 1 ,5 .d iphenylformazan,  the react ion  p roceeds  only in the 
second direct ion.  

Dienes with one and two ni t rogen a toms  which f o r m  ni t rogen-conta in ing  he t e rocyc le s  by react ion with 
dieneophiles  a r e  desc r ibed  in [1-3]. The diene s y s t e m  of f o r m a z a n s  ( - N  = N - C  = N - )  apparent ly  should 
a lso  r e a c t  with dienophiles v ia  a 1 ,4-cycloaddi t ion scheme.  

Different  products ,  depending on the C-3 subst i tuent ,  were  obtained by the reac t ion  of f o r m a z a n s  Ia 
and b with ace ty lenedicarboxyl ic  acid e s t e r s  (II). Ia f o r m s  only IIIa with II according  to the well-known 
s c h e m e  [4] for  the addition of ace ty lenes ,  ac t iva ted  by accep to r  groups ,  to nucleophil ic  reagen ts .  

In addition to IIIb, Ib gives  a higher  yie ld  of a 1 ,4-cycloaddi t ion product  viz . ,  a 1 , 4 -d ihyd ro - l , 2 , 4 -  
t r i az ine  de r iva t ive  (IV). 
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It may be a s s u m e d  that  the methyl  group at tached to C-3 of Ib af fec ts  the polar izat ion of the dienes; 
this p romote s  a compet i t ive  D i e l s - A l d e r  react ion  and se t s  up m o r e  favorab le  s t e r i c  conditions. 

HI a r e  c rys ta l l ine ,  co lored  compounds:  IIIa is r uby - r ed ,  IIIb is o r ange - r ed .  The product  of the diene 
synthes is  of IV is a co lo r l e s s ,  c rys t a l l i ne  substance .  IV has  somewhat  low analyt ical  r e su l t s  s ince it be -  
gins to decompose  to the s ta r t ing  m a t e r i a l s  during r ec rys t a l l i za t ion  on heating the solvent .  

The s t ruc tu re  of the compounds obtained were  proved by the IR absorpt ion spectra~ The appea rance  
of bands at  1730 cm -~ in the s p e c t r u m  of HIa and b, as compa red  with the s tar t ing  Ia and b, and the d isap-  
pea rance  of bands above 3100 c m  -1 indicate the addition of the carbonyl -conta in ing  group  to n i t rogen.  

*See [3] for  Communicat ion II. 
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Valence v ibra t ions  of the N - H  bond, which f o r m s  i n t e rmo lecu l a r  hydrogen bonds and is mani fes ted  as  a 
band at 3280 cm -~, a re  obs e rved  in the s p e c t r u m  of a solid s ample  of IV. A carbon t e t r ach lo r ide  solution 
of tV d isp lays  two bands f r o m  the va lence  v ibra t ions  of the N - H  bond. The band a t  3405 c m  -1 c o r r e s p o n d s  
to the amino group  which fo rms  an i n t r a m o l e c u l a r  hydrogen bond, while the f requency  at  3495 cm -1 c o r r e -  
sponds to vibrat ion of the f r ee  NH group.  

The UV s p e c t r a  also con f i rm  dif ferent  s t r u c t u r e s  for  the products  of reac t ion  of Ia and b with II. Ad- 
dition products  IIIa andb  have absorpt ion  m a x i m a  at 392 and 377 nm in con t r a s t  to the s ta r t ing  !a and b 
which have m a x i m a  at 425 and 410 nm.  The s ignif icant  shif t  without a change in the c h a r a c t e r  of the cu rve  
and the disrupt ion of the in terva l  of the absorpt ion  m a x i m a  should apparent ly  be  explained by a s i m i l a r  e f -  
fect  of the unsa tu ra ted  e s t e r  r es idue  in Ia and b with p re se rva t ion  of the fo rmazan  s t r u c t u r e  of the mo le -  
cules  (IIIa and b). In addition, the absorp t ion  in the m o r e  r e m o t e  s h o r t - w a v e  region for  IV (kmax 266 nm) 
and the absolute ly  d i f ferent  c h a r a c t e r  of the curve  con f i rm  the conclusions of IR spec t roscopy  and a r e  ex-  
plained by s ignif icant  changes with d is rupt i  on of the conjugated s y s t e m  of the f o r m a z a n s  due to the f o r m a -  
tion of a 1 ,2 ,4 -d ihydro t r i az ine  de r iva t ive  (IV). 

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

Reaction of Dimethyl  Ace ty l ened ica rboxy la t ewi th l , 5 -Dipheny l fo rmazan .  1 ,5 -Dipheny l -5 - (1 ,2 -d i -  
me thoxycarbonylv iny l ) fo rmazan  (IIIa). A solution of 1.7 g (0.0075 mole)  of Ia [5] and 1.1 g (0.0075 mole)" 
of II  in 15 ml  of absolute benzene was ref luxed for  1- 3 h or  allowed to stand at r oom t e m p e r a t u r e  for  12 days.  The 
solvent  was r e m o v e d  in vacuo, 5 ml  of methanol  was added to the thick, oily res idue ,  and the mix tu re  was 
thoroughly s t i r r e d  and al lowed to stand overnight .  The resul t ing  r u b y - r e d  c r y s t a l s  of IIIa were  f i l t e red  
to give (by refluxing) 0.63 g (23%) (on standing) 1.35 g (50%) of a product  with mp 119 deg (methanol).  
Found ~: C 62.61; H 4.94; N 15.00. CISH~sN404. Calc. %: C 62.28; I-I 4.95; N 15.29. 

Reaction of Dimethyl Acetylen edicarboxylate with 1,5- Diphenyl- 3- Methylformazan. 1,5- Diphenyl-3- 
methyl-5-(1,2-dimethoxycarbonylvinyl)formazan (IIIb) and 1,4-Dihydro-l-phenyl-3-methyl-4-phenylamine- 
5,6-dimethoxycarbonyl-l,2,4-triazine (IV). A solution of 1.45 g (0.01 mole) of II and 2.4 g (0.01 mole) of 
Ib [6] in 10 ml of absolute benzene was gently refluxed for 3 h. The benzene was evaporated in vacuo al- 
most to dryness. The residue was diluted with 7 ml of methanol and allowed to crystallize to give 0.5 g 
(13%) of fine, orange red prisms of IIIb with mp 162-163 deg (methanol). Yound ~o: N 14.84; C20H20N404. 
Calc. ~: N 14.73. 

The mother liquor, after removal of the crystals of IIIb, was evaporated and the residue was washed 
with petroleum ether and thoroughly stirred with benzene. The resulting precipitate of IV was filtered and 
washed with benzene to give 0.8 g (21%) of almost colorless prisms with mp 155 deg (dec., methanol). 
Found %: N 13.96. C20H20N404. Calc. %: N 14.73. Additional amounts of IV could be isolated from the 
mother liquor. 

The IR spectra of KBr pellets and CCl~ solutions of the compounds were obtained with a UR-20 
spectrophotometer. The UV spectra in ethanol were obtained with an SF-4A spectrometer. 
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