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A SIGNIFICANT NEW PRODUCT FROM THE ADDITION OF DICHLOROCARBENE TO TETRAPHENYLCYCLONE
Harold Hart* and Jeffrey W. Raggon

Department of Chemistry, Michigan State University, East Lansing, Michigan 48824, USA

Abstract: The 5,5-dichlorocyclopentadiene % is a major, previously undetected and mechanis-
tically significant product from the addition of dichlorocarbene to tetraphenylcyciopenta-
dienone.

We have re-examined] the addition of dichlorocarbene to tetraphenylcyclone and found a
new product which is not derived from 1,2-cycloaddition to the carbon-carbon double bond.

Addition of dichlorocarbene, generated from chloroform and base under phase transfer
conditions,2 to tetraphenylcyclone L gave two products, % and %, in addition to some unre-
acted starting material. The cyclopentenone % is a white crystalline solid whose melting
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point and spectra agreed with those previously reported.1

The previously unobserved product of this reaction, 3, was obtained as bright yellow
crystals, mp 171-172°C, whose structure was assigned on the basis of elemental ana1ys1‘s,3
spectra and chemical transformations. In particular, the 13(: spectrum of 3 showed only one
EE? carbon, at & 90.59. Hydrolysis of 3 (sulfuric acid, refluxing benzene) gave tetraphenyl-
cyclone.

Although these data are consistent with structure 3, they do not unequivocally rule out
33, which might arise through an allylic rearrangement of 3. We therefore introduced a
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methyl label into two of the aryl rings, to obta1n more useful NMR data.

Reaction of 4 with

dichlorocarbene gave the corresponding adducts 5 (mp 159 161°C) and 63 (mp 139- 141°C)

The methyl signals of 6 appeared as singlets at § 2.20 ( H) and 21. 17 (

the C2V symmetry.

C), confirming

To be certain that 8 was a direct reaction product and was not formed from 5 (via a

1,3-shift followed by carbon monoxide elimination),
tions and was recovered quantitatively.

% was resubjected to the Makosza condi-
Enone E was also recovered from refluxing benzene

or toluene (5 h), but at higher temperatures (refluxing mesitylene or o-dichlorobenzene)

it was converted to a mixture of % and 1 {mp 263-264°C).3’
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Since no z was formed during
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the initial dichlorocarbene cycloaddition and since the thermal conversion of 2 to 3 only

occurs at higher temperatures than those used in the carbene reaction, we can safely conclude

that 3 is not a secondary product from 2.

The most obvious path to 3 is via 1,4-cycloaddition to give 8, fo]]owed by elimination

of carbon monoxide. Although examples of 1ntra-5
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of carbenes to dienes have been claimed, they are still rather rare.1o

and intermolecular
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Most pertinent to
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our example is the formation of Le from the addition of 1,2-diphenylcyciopropenylidene tol/ b
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Our efforts to detect (IR) or isolate intermediate Q failed, and in view of the failure of

cyclopentadiene itself to give any 1,4-cycloadduct with dich]orocarbene,H
the possibility that the carbonyl function in l plays an active role inthe mechanism.
example, ] might react with dichlorocarbene to give carbonyl ylid 1], which,

we must consider
For
following

rearrangement te alkoxychlorocarbene %g,could give %.
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L +:CCly —> J:::>=+
\

Product 3 could also be formed via ]3 and ]4.

ularly in light of recent results of Landgrebe.

by a labelling experiment,12
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These possibilities cannot be ignored, partic-

12 The two alternatives can be distinguished

which we are undertaking.

The thermal conversion of 2 to 3 and ] presumably is a consequence of competition be-

tween cleavage of two different cyclopropane bonds, a or b.
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When this reaction was followed
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by IR a carbonyl band at 1680 cm'] appeared and decayed, possibly due to a cyclohexadienone
intermediate derived from 9. The intermediate could not be isolated.

In contrast with dichlorocarbene, dibromocarbene generated in a similar manner gave
only the 1,2-cycloadduct of %.13 This result tends to favor the 1,4-cycloaddition mechanism
for the formation of % since with dihalocarbenes the amount of 1,4-cycloaddition decreases
in the order :CF2> :CCl2 > :CBrZ, whereas dibromocarbenes readily give carbonyl yh‘ds.12

The mechanistic and synthetic implications of our results are being explored further.
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