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REPLACEMENT of a C=C unit in the seven-membered ring of azulene by 

an atom X, which can supply two n-electrons to the aromatic decet, gives 

rise to the pseudoasulenes(1) I and II. Representatives of all these 

heterocyclic systems, in which X = 0, N, or S, are now known (2 - 7) and 

these compounds closely resemble azulenes. The introduction of a second 

hetero-atom Y = 0, N, or S, results in the novel pseudoazulenes III and 

IV, the most noteworthy feature of which is that a clnssical.structure 

can be written for III hut not for IV. Theory suggests that such a 

molecule is hest represented as an internal ylide IVa (see below). 
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EXamplea of Type III and of Type IV have now been prepared. 
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1,3-Dioolar addition(') 

indene afforded the pyrazole 

V 

VII 

of 1,3-diphenylnitrilimine to pyrrolidino- 

V, m.p. 174' (Fdund: C,85.9; H,5.3; N,9.1. 

C22H16N2 
rzqnires C,e5.7; X,5.2; B,9.l$). Methylation to the pyrazolium 

cation VI, Pollowed by treatment with alkali gave the indenopyrazole VII, 

dark red needles, m.p. 169 - 170' (?ound: C,B507; H,5.4; N,9.1. 
“2jH1eN2 

requires C,85.7; H,5.6; N,8.7$),)\ max 482 (ethanol), 490 mp(cyclo- 

hexane). The new pseudoazulene is indefinitely stable in air, it resists 

the action of hot alkali, acids protonate it to the colourless cation VI. 

Preliminq experiments indicate that it can be acetylated and coupled 

with diazonium salts. 

A rep::esentative of Type IV was obtained from 2-Thenylindenok,2-d- 

thiazole (V*II)(9) by methylation to form the nearly colourless 



thiazolium perchlorate IX, m-p. 244 - 245.5 ' (Found: c,56.1; H,3o8; 

Ny3e'f; SgSa6. C17H14C1N04S requires C,56*1; H,3.9; N,3*85; S,B.@), and 

subsequent treatment with alkali, which yielded the amhydro-base X as an 

unstable, light-sensitive dark purple sclid which decomposes above 164'. 

(Found: N,4.9; S,11.9.. ClFl3NS requires Nq5.3; S,12.2$). Acids rege- 

nerate the cation IX. 

Ix x 

The position of the lon:;est-wave absorption banal in the x?ectrum of 

X is shifted to shorter wwe-lengt!?s with increasing polarity of the 

solvent: A max 550 (benzene), cs.540* (acetone), ca.490* (ethanol), 

ca.480* m (methanol), indicative of intramolecular charF-transfer, with 
P 

a greater charge separation in the LToun?-state than in the first excited 

state. This is borne out by NO calculations on this nolecnle (but 

lacking the C-phenyl g?vup): in the prowd-state the tote1 charge cn 

the heterocyclic ring is +0.84, on the cyclopentadiene ring -0.54, on the 

benzene ring -0.30. In the first excited state the char,?es are reduced 

to +0.14 , -0.11, and -0.03, respectively. 

* Inflexion. 
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TABLE 1 

MO Calculations on pseudoAzulenes 

CHARGES 

Atos 1 

3 

4 

c 

8 

BOND ORDERS 
Bond 1,2 

273 

314 

495 

516 

697 

718 

899 

1 ,A 

J-39 

418 

539 

Delocalim.tion enerm 
(Azulene, 3.3648) 

Charge sepsmtion 
between tts rings 
(Aaulene, 0.420) 

Energy of x+ n* 
transitiort 
(Azultne, 0.87S@) 

‘Pype II lkle 

+ 0.315 + 0.257 

+ 0.221 + 0.337 

- 0.061 + 0.044 

+ 0.172 - 0.040 

- 0.086 - 0.053 

- 0.211 - 0.196 

- 0.090 - 0.082 

- 0.227 - 0.184 

- 0.033 - 0.084 

0.53.4 0.530 

0.705 0.414 

0.64‘2 0.7<:9 

0.604 0.505 

0.531 0.634 

a.707 0.613 

0.598 0.705 

0.470 0.527 

__ -_ 

0.364 0.657 

_- -_ 

0.475 0.441 

2.793B 2.7686 

0.585 

0.901$ 

0.530 

0.943a 

TYpe III Type IV 

+ 0.140 + O.yJl 

+ 0.285 + 0.373 

+ 0.242 + 0.301 

- 0.124 - 0.3.50 

- 0.209 - 0.24n 

- 0.105 - 0.179 

- 0.235 - 0.248 

- 0.044 - 0.150 
-_ _- 

0.199 0.590 

0.566 0.590 

0.646 a.301 

0.501 0.611 

0.723 0.645 

@.TE16 0.645 

0.673 0.611 

_- __ 

0.356 0.301 

-_ __ 

0.489 0.597 
-_ __ 

2.3178 

0.634 

0.993$ 

2.343e 

0.925 

l*15?$ 
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The results of MO calculations by ths standard HUckel method on the 

systems I - IV are summarised in the Table.* The pr.ram~tars used were 

"x - " = cLY - a = 1.5p 

B,, = P,, = Pm = 0.80 

and are a;lpropriate for the cases X,Y = N or S. (10) For each molecule 

one obtains five bonding molecular orbitals which are filled with the 

ten n-electrons. 
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