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Tr iszapentalene ( I )  reacted w i t h  asymnetr ical  acetylenes (II) t o  

g i v e  the  corresponding [3+2] cycloadducts as major products. It has 

been found t h a t  phenyl- and pch lo ropheny lace ty lene  added t o  I i n  

d i f f e r e n t  d i r e c t i o n s ,  and t h a t  methyl pheny lprop io la te  gave two [3+2] 

cycloadducts.  

~ e ' c e n t l ~ ,  we have found t h a t  dibenzo[b,e]-1,3a,6a-tria~apentalenes~*~ behave as 

azomethine imines i n  the  c y c l o a d d i t i o n  t o  s y ~ n e t r i c a l  acetylenes, .and g i ve  the  

corresppnding [3+2] cycloadducts as major products.1 Th is  i s  the  f i r s t  example 

of an azomethine imine extending over two r i n g s .  Consequently, we planned t o  

i n v e s t i g a t e  the scope of t h i s  new cyc loadd i t i on  r e a c t i o n  and t o  study o r i e n t a t i o n  

phenomena of the  cyc loaddi t ion.  Th is  paper dea ls  w i t h  the  cyc loadd i t i on  reac t ion  

of 8-methyldibenzo[b,e]-1,3a,6a-triazapentalene ( I )  w i t h  asymnetrical acetylenes. 

The r e a c t i o n  of I w i t h  methyl p r o p i o l a t e  ( I I a )  a f fo rded  a 1 : l  adduct ( m a )  (mp 

159-160°c, ye l l ow  prisms) as a major product, together  w i t h  another 1 : l  adduct 

(I/) (mp 225-225.5'~, r e d  p la tes )  and/or 1 :2 adduct (V) (mp 197-198~C, ~010r leSS 

pr isms),  depending on the nature  of so lvents  (Table 1).  
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T a b k  1.  Reactian o f  I w i t h  I l a  a t  80°C f o r  24 h 

Solvent Product, % 
m a  N V 

Benzene 53 0 1.5 

EtOH 25 10 3 

MeCN 27 13 0 
- *- 

By comparing i t s  i r  and uv spectra w i t h  those o f  the  [3+2] cycloadductl o f  I 

t o  dimethyl  acetylenedicarboxylate,  m a  may be assigned as an expected [3+2] 

cycloadduct. The nmr spectrum o f  m a  showed two doublets (each lH, 5.3 Hz) a t  6 

5.67 (Ha) and 6.28 (Hb), besides s igna ls  o f  two methyls and aromat ic protons. 

The doublet  a t  6 6.28 d i d  n o t  appear and a s i n g l e t  (1H) was observed a t  6 5.67 

i n  the  spectrum o f  ma-dl, prepared from I and methyl monodeuter iopropiolate 

a - d l  Thus, i t  i s  ev iden t  t h a t  the  n i t rogen  atom o f  the  azomethine imine 

moiety of I combines w i t h  a-carbon atom of Da. 

If a con f igu ra t iona l  i n v e r s i o n  o f  the  c e n t r a l  n i t rogen  atom i n  m a  does n o t  

occur, two con f igu ra t ions  L a n d  B a r e  poss ib le  f o r  the s t r u c t u r e  o f  m a :  Ha i n  A 

i s  s i t u a t e d  outs ide,  w h i l e  t h a t  i n  - B i s  s i t u a t e d  i n s i d e  of the t r i c y c l i c  r i n g  



plane. An inspec t ion  of the  Dre id ing models i nd i ca tes  t h a t  the  d ihedra l  a n ~ l e  6 

between Ha and Hb, i s  about 63' i n  A, w h i l e  i t  i s  112' i n  - E.  The ca lcu la ted  Jab 

values are  3.6 and 9.1 Hz when 6s are  63' and 112O, r e ~ p e c t i v e l y . ~  The observed 

Jab value ( 3  Hz) i s  compat ib le w i t h  the ca lcu la ted  value (3.6 Hz) when e i s  63'. 

Therefore, i t  may be concluded t h a t  con f igu ra t ion  i s  more reasonable than 

f o r  the s t r u c t u r e  o f  m a .  

On the  o the r  hand, another 1 :1 adduct ( N )  has been determined t o  be a Michael 

type adduct o f  I I a  t o  the  7 -pos i t i on  of I. It i s  i d e n t i c a l  w i t h  an au then t i c  

sample prepared from 7- formyl t r iazapenta lene ( M ) ~  and d i e t h y l  methoxycarbonyl- 

methylphosphonate. 

IltO)2PCH2LOOMe 

NaH 

C O O M ~  COOMe 

V V-d2 
The r e a c t i o n  of I w i t h  two equ iva lents  o f  JIa a f fo rded  a 1:2 adduct (V) 

q u a n t i t a t i v e l y .  The adduct V was a l s o  obtained by the  reac t ion  o f  m a  w i t h  Da, 

b u t  n o t  f rom N and I Ia .  On the bas is  of these observat ions and o f  i t s  spect ra l  

data, V was viewed as a Michael- type adduct o f  I I a  t o  m a .  The i r  spectrum of V 

showed carbonyl bands a t  1740 and 1710 cm-l. The nmr spectrum exh ib i ted  three 

s igna ls  a t  6 5.0 (Ha, d, J=15 Hz), 7.2 (Hb, s), and 7.67 (Hc, d, J.15 Hz), t o -  

gether w i t h  those o f  th ree  methyls and aromatic protons. When i r r a d i a t e d  a t  6 

5.0, t he  double t  (Hc) changes t o  a s i n g l e t .  Furthermore, i n  the spectrum of V-d2 

prepared from I and two equ iva lents  of I Ia -d l ,  the s igna ls  ascr ibab le  t o  Hb and 



Hc d i d  no t  appear, and on ly  a  s i n g l e t  i s  exh ib i ted  a t  6 5.0. The two e thy len ic  

hydrogens Ha and Hc must be s i tua ted  i n  =-configuration on t he  basis o f  Jac 

value of 15 Hz. 

S im i la r l y ,  I reacted w i t h  e thy l  p rop io la te  ( I Ib) t o  g ive a  70% y i e l d  o f  the 

expected [3+2] cycloadduct ( IUb) (mp 142-143'~. ye l low prisms). Phenyl- (Uc)  

and pchlorophenylacety lene ( I Id)  added t o  I ,  a f f o rd i ng  the corresponding 1  :1 

adducts, IUc (mp 273-275'~, ye l low prisms) and IUd (mp 196-197°C, ye l low prisms), 

i n  30 and 45% y ie lds ,  respect ive ly .  

The ir spectrum of I l lc  i s  qu i t e  s im i l a r  t o  t h a t  o f  IUd. Comparison of the 

po ten t ia l  Michael-type adduct ( W )  (mp,163-164°~, orange ye l low needles), prepared 

by the W i t t i g  react ion,  showed i t  t o  be d i f f e r e n t  from IUc, thus i nd i ca t i ng  t h a t  

IUc and IUd are [3+2] cycloadducts. However, i t  i s  qu i t e  i n t e res t i ng  t o  note t ha t  

JIc and I Id  added t o  I i n  d i f ferent  d i rec t ions :  the 0-carbon atom of JIc combines 

w i t h  the n i t rogen atom o f  azomethine imine moiety o f  I, whi le  i n  the case of IId, 

the reverse i s  t rue.  

A  s i n g l e t  ascr ibable t o  one o l e f i n i c  proton appeared a t  6 5.65 i n  the nmr 

H5C-Ar' L 

I I c  (Ar=Ph) 

JId (Ar=pC1C6H4) 



spectrum of E c ,  together with multiplets of methine (1H) and aromatic protons 

(12H) at 6 6.9-8.3. On the other hand, the spectrum of m d  showed two doublets 

at 6 5.4 and 5.76 (each lH, J=3 Hz), besides signals of aromatic protons, thus 

providing strong support for the assigned structures. 

In the reaction of I with methyl phenylpropiolate (IIe), two cycloadducts, 

m e  (mp 267-26E0c, yellow needles) and m e '  (mp 178-178.5~~, yellow prisms), were 

isolated in 21 and 16% yields, respectively. However, the relative amount of m e  

to m e '  was determined to be 1:3 b y  nmr analysis of the reaction mixture. The ir 

spectra of both adducts are similar each other, but the vCO (1700 cm-l) of m e  

appeared at a lower frequency than that (1740 cm-') of me'. This can be ration- 

alized by a significant contribution of the mesomeric form in m e  as shown below. 

N COOMe 

When treated with an ethanolic potassium hydroxide solution,under reflux, me 

gave the corresponding carboxylic acid (MII) (mp 179-180°c, $0 1639 an-') in go% 



y i e l d ,  wh i l e  hnder same c o n d i t i o ~ s ,  m e '  d i d  n o t  a f ford  the  ca rboxy l i c  ac id .  I n -  

stead, m c  which i s  the [3+2] cycloadduct 'of  I t o  I Ic ,  was obtained i n  75% y i e l d ,  

e v i d e n t l y  by hyd ro l ys i s  and e l i m i n a t i o n  of carbon d iox ide  from m e ' .  This f a c t  

c l e a r l y  supports the  assigned s t r u c t u r e  fo r  m e ' .  

On the o the r  hand, ca rboxy l i c  a c i d  (WI.) r e s i s t e d  a l l  at tempts o f  decarboxy- 

l a t i o n  even when the rma l l y  t r e a t e d  w i t h  copper powder i n  qu ino l i ne .  This would 

be due t o . s i m i l a r  resonance s t a b i l i z a t i o n  t o  m e .  

Also, the nmr and mass spect ra  supported the assigned s t ruc tu res  f o r  m e  and 

m e ' .  It has been found t h a t  the  s t e r i c  repu ls ion  between methyl and phenyl 

groups i n  m e '  i s  l a r g e r  than t h a t  between methyl and methoxycarbonyl groups i n  

m e  from the study.of  nuc lear  Overhauser ef fect .  Th is  suggests t h a t  m e '  i s  more 

puckered than m e .  
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