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At&act-A convenient route for the reduction of tetracyclone (1) to 1,2,3,44etraphenylcyclopenta- 
diene (2) is to heat a mixture of 1. hydrazine hydrate (excess), and hydrazine dihydrochloride in 
diethylene glycol for 4 h. In the absence of the solvent diethylene glycol the product obtained was 
shown from the IR, NMR and mass spectrsl data to be the enone 3: 

INTEODUcFIoN 

Considerable attention’ has been focussed on the 
CO group reduction of tetracyclone (1). Although 
tetracyclone (1) can be obtained in a one step synth- 
esis’ from benzil and diinzyl ketone, the reduction 
of 1 to 2 by well known methods of CO group re- 
duction has not atforded the desired product 2 in 
any appreciable yield.‘-’ Various other methods 
tried by several workers resulted in a variety of 
products.’ Somrtag et al’ reported that pyrolysis of 
1 with zinc gave a 5% yield of 2 whereas the reduc- 
tion of 1 using LAH gave 2 in a yield of 18%. Re- 
cently Cava and Narasimhan’ reported that the re- 
duction of 1 using LAH and AlCl, gave pure 2 in a 
yield of 46%. We now report our results on the 
reduction of 1 by conventional methods for reduc- 
ing a CO group to a methylene group. 

increase the yield of the hydrazone of 1. The mix- 
ture of 1, excess hydrazine hydrate (98%) and hyd- 
razine dihydrochloride were heated under reflux for 
4 h. The product obtained was found to be not the 
hydrazone of 1 as expected but 2,3,4,5-tetraphenyl- 
cyclopent-Zen- l-one (3) which may have arisen by 
the diimide reduction of C-C double bond.’ The 
latter experiment when repeated with diethylene 
glycol as solvent and when heated under reflux for 
21 h gave 1,2.3,4-tetraphenylcyclopentadiene (2) 
(80%) contaminated with the hydrazone of 1 (as 
shown by the NMR and mass spectra). The im- 
purities were conveniently removed on a column of 
alumina (Experimental). When the period of reflux 
was prolonged (4 h) there was no detectable impur- 
itv of the hvdrazone of 1. and almost nure 2 was 
obtained. It- is probable that the hydrazone of 1 

RESULTSANDDISCUSSION does not require potassium or sodium hydroxide as 
Attempts to reduce 1 by the Wolf-Kishner 

method and its Huang-Minion modilicatior? failed 
an additional base to induce its decomposition since 
the negative charge which develops on the C, atom 

to give the desired product 2. Since the lack of of the hydrazone anion’ is delocalised. 
reactivity of the CO group of tetracyclone (1) may We repeated Cava and Narasimhan’s’ method of 
be due to steric hindrance by the phenyl groups 
acidic conditions6 were employed in an effort to 

conversion of 1 to 2 and obtained 2 in a yield of 
78%. But we find that this method gives 2 contami- 
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nated with its dimer as shown by the mass spectra. 
When 1 was reduced with LAH in a mixture of 
dibutyl ether and diethyl etheti we obtained the 
enone 3 as the major product. 

Muss spectral fragmentation of 3. Bergmann et 
a19 gave the structure of the product they obtained 
on reducing 1 with LAH in dioxane as 2,3,4,5tetra- 
phenylcyclopentan-l-one. In a subsequent report 
without further experimental work Bergmann’o has 
renamed the product formed in the above reaction 
as 2,3,4,5-tetraphenylcyclopent-2en-l-one (3). We 
have obtained further confirmatory evidence for 
the structure of the product formed in the LAH re- 
duction of 1 to be the enone 3, (Experimental). The 
mass spectrum of 3 (Fig 1) needs special mention in 
view of the communication by Beynon et d” They 
have suggested that tetracyclone (1) might readily 
eliminate carbon monoxide on electron impact to 
give the cation of tetraphenylcyclobutadiene. They 
have proved this by determining the mass spectrum 
of tetracyclone. They have also suggested that 
tetraphenylcyclobutadiene which may be formed in 
the mass spectrometer could subsequently react 
with residual oxygen or water vapour during the 
period the sample of 1 was in the spectrometer to 

give tetraphenylfuran. The cation corresponding to 
the parent molecular ion of tetraphenylfuran was 
observed in the mass spectrum of 1 by Beynon et 
al.” Similarly the cations with m/e 358 and 374 ob- 
tained in the mass spectrum of 3 (Fig 1) could be 
interpreted as being the structures 4 and 5 and 
could be postulated to arise by the mechanism 
given in Chart 1. 

-AL 

Au m.ps are uncorrected. IR spectra were recorded on a 
Perkin-Elmer Model 257 spectrometer. NMR spectra 
were recorded on a Varian HA-100 spectrometer with 
TMS as internal standard. Mass spectra were recorded on 
a AEI-MS 9 spectrometer. 

1.2.3,~Tetraphenylcyclopentodiene (2) 
Method A. A mixture of 1 (4.0 g. 0~0104 mole), hyd- 

razine hydrate (40 ml of 98100% w/w). hydrazine dihyd- 
rochloride (7-O& 0.101 mole) and diethylene glycol 
(150 ml) was heated under retlux for 2 h at 135-140’ (in- 
side temp). The colouriess soln was cooled and the crude 
nroduct was filtered OP. The NMR st~tra of the crude 
&duct showed signals at 28 7 (m, due to aromatic ring 
protons), 5.75 7 (s. due to =NNH, protons) and 594 T (s, 
due to =C-CH,--C== protons). In the mass spectra a 

m/e 386 
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peak at m/e 370 corresponding to the parent molecular ion 
of the diene 2 and also a peak at m/e 398 corresponding to 
the parent molecular ion of the hydrazone of 1 were ob- 
tained. The crude product was chromatographed on 
alumina and the Iight petroleum eluates were collected 
and solvent evaporated. The solid product obtained was 
crystallised from hexane to give the diene 2 (3.08 g. 80%). 
m.P. 179’ (Lit.,’ m.p. l8000), IR (KBr) 3000 (CH), 1600 
(C=C), 1575 (C=C), 1440 (aromatic C=C), 770 and 
690 cm-’ (monosubstituted benzene), NMR (CDCI,) 2.8 7 
@OH, m), 5.947 (2H, s); MS, M’ 370: MW caIc. 370.49. 
When the period of reflux was extended to 4 h the crude 
product obtained was shown to have no contamination of 
the hydrazone of 1. Almost pure 2 was obtained. 

Method 8. Tetracyclone 1 (2.012. 00l52 mole) was 
added to a stirred n&ure of bry ether (40 ml), AICI, 
(I.25 g. 0.0094 mole), and LAH (0.8 g, 0021 mole) in a 
100 mole round bottomed flask. The colour of the ketone 
disappeared in less than 10min and the mixture was 
heated under reflux for 45 min. The excess hydride was 
decomposed by the addition of dil HCI. Evaporation of 
the dried (MgSO.) ethereal extract left a residue which 
was crystaUised &om n-hexane to yield 2 (1.5g. 78%), 
m.o. 178” (Lit.’ m.a 180?. IR and NMR soectra of the 
product ob’&&d by this method were identical with those 
of the product obtained by the method A. In the MS there 
were peaks beyond m/e 370, the peak with the highest 
m/e value was at 740. 

2,3,4,5-Tetraphenylcyclopenten-2- I -one (3) 
Method i A I&&; of 1 (4.0 g. 0.0104 mole), hyd- 

razine hydrate (40 ml of 98-100% w/w). hvdrazine dihvd- 
I. _  

rochloride-7.0 g, 0.101 mole) were heated under reflux for 
4 h at 135-140” (inside temp). The soln was allowed to 
cool and was poured into water. The product was filtered, 
dried and was crystallized from rectified spirit to yield 3 
(2.9g, 72%), m.p. 162” (Lit,’ 1627, IR (CHCI, solution) 
3000 (CH), 1680 (C=O). 1616 (C=C), 1575 and 144Ocm.’ 
(aromatic C=C); NMR (CDCI,) 2.8 T (20H, m), 548 r 
(lH, d, J = 2 c/s). 6.287 (lH, d, I = 2 c/s); MS, M+ 386; 
MW cake 386.49. 

Method B. Tetracyclone (2.0 g, O-0052 mole) in dry di- 
n-butyl ether (200 ml) was added dropwise (in about 1 h) 
with stirring to a soln of finely powdered LAH (2eOg, 
0.053 mole) in dry diethyl ether (200 ml). The mixture was 
stirred vigorously for 1 h and then heated under reflux tiII 
the soln was almost colourless. After cooIing, diI HCI 
(75 ml) was added. The ethereal soln was washed with 
water and was dried (CaCI,). The residue on evaporation 
of the solvent was crystaIIised from rectified spirit to give 
3 (l.Sg, 75%). m.p. 162” (Lit,’ m.p. 162”). The IR, NMR, 
and mass spectra of the product was identical with those 
for the product obtained by the method A. 
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