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A recent oomamnlcatlon' deearibing the formation of diethyl p-tolyl- 

phosphate by the actllan of triethylphoephite on 4-methyl~4-tribromomethgl- 

2,5-cyclohexadien-l-one warranta a discloeure of our novel finding regarding 

the behaviour of 4-dichloromethyl-4-methyl-2, 5-cyclohexadien-l-one (I)2 

towards secondary baaee. The dienone I forms the normal carbonyl derivatives 

with eemicarbazlde and p-bromo-and p-nitrophenylhydrasinee2; likewiee with 

hydroxylamaine, the expected ox-e ie formed, which undergoes ring expaueion 

when treated with sodium hydroxide to 4-methyltropone oxime3. The action of 

eodium methoxlde on I leads to P-hydroxy-5-methylbenaaldehyde In poor yield4. 

Anionic reagents like methylnagneeiumhelidee add normally to the carbonyl group 

of IL, whereas aaetone dicarboxylic eater adde to I in the presence of alkoxlde, 

in Michael faehion5. We wish to report here an intereating aromatieatlon reaation 

of I brought about by seoondary aminea. 

Upon treatment of I with 4 molar eq~lvalents of morpholine at 90-lOO.C, a 

sudden exothermlc reaction eet in. Mter belng'heated for 2 houre, the mixture 

wae treated with ether and morpholine hydrochloride (rc*2 equivalenta) wae 

filtered off. The filtrate wae worked up conventionally to give as the basic 
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product a 90s yield of crude N-(p-tolyl) morpholine (II: Brlnorpholino). 

Crystallization from herane afforded the analytically pure eubetance (51$), 

m.p. 50-53O (lit.6, m.p. 510). Pgrrolidine and the dlenone I underwent a 

similar reaction to yield N-(p-tolyl)-pyrrolidine, characterized aa the plcrate, 

m.p. 110-lll" (lit..', m.p* 1110); N-methylpiperazine and piperidine did not 

react with I easily and the mixture was heated on the water bath for 5 hours. 

IV-(p-Tolyl)plperldine thus obtained wae converted to the hydrochloride and 

identified with a aample obtained by cycloalkylatlon of p-toluidine with 

pentamethylenedibromid$. B-(p-Tolyl)-W-methylpiperazine was likewise identical 

with a aample prepared by catalytic reductive aethylation of B-p-tolylplperacine. 

The accompanying table eummarisea the data on these productso 

The reaction probably OCCUTEI through the following mechanlem, the dlahloro- 

methyl group leaving a8 dichlorocarbene. 

I II 

Subsequent reaction of the carbene with morpholine would result In the 

formation of morpholine hydrochloride. The fate of the carbene carbon atom wae 

not aecertained. It ended up probably ae H-formylmorpholine and was lost aa 

forrio acid In the acid treatment for eeparation of the basic product% of the 

reaction, 

The IB epectrum of a cold eolution of I and morpholine In CHC13 showed 

over a period of time, no decreaee In the Intensity of the carbonyl peak at 

1660 cm-', nor a new one to correepond to a saturated carbonyl. This would 

Imply that there is negligible addition of the secondary amine to the double 

band adjacent to the carbonyl and aleo that the attack at the carbonyl carbon 

needs elevated temperaturea. Diethylamine with a greater steric. demand would be 

expected to react with I by the mechanism shown leas readily than the cyclic 
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bases. In fact even after 20 hrs. reflux of I with a four-fold exce88 of 

dlethylamine, SO$ of the dienone wa8 recovered unchanged; the expected ba8e wae 

ala0 formed to the extent of 19% (90s baaed on the dienone reacted) end 

characterized a8 the picrate, m.p. 109-lll" (lit. 9 , n.p. llO"). 

Our ideas on the course of the reaction end the reeulta obtained prompted 

u8 to study two other reactions. Firstly it wa8 hoped that reaction of p-Ore801 

with chloroform end norphollne would lead to N-(p-tolyl) morpholine straightaway, 

but thie wae not realized. Secondly it wae considered likely that the poor yield8 

of I from the action of chloroform end alkali on p-creeol may be due to the 

operation of a reactlon of the type we had encountered for I with 8eoOndary amines. 

I would then be traneformed back to p-creeol and thence lrrevereibly to P-hydroxy- 

5_methylbenzaldehyde, the 'normal* product of the RiemelcTiemann reaction. 

However after being heated with a 5 molar excess of NaOH in aqueoue dloxane at 

80-90° for 4 hl-S., I wae recovered In 80s yield and only a trace of p-cresol was 

detectable in the phenolic product8 of the reaction. Xt seems therefore that in 

the initial step of the mechanistic sequence depicted (addition of OH-to the 

carbony group), the equilibrium muet lie far in favour of the dienone. 

In order to amplify our atudy, the behaviour of the allied C-dichloromethyl- 

6-methyl+, 4-cyc10hexad1en-1-0ne(111)'t0ward8 secondary base8 waz ale0 etudied. 

From the reaction of III with H-methyl-piperazine at 70' for 5 bra., very little 

baeic material was got, while the neutral product was reelnous. Treatment of III 

with 4 molar equivalent8 of morpholine at room temperature for 8 day8 led to 3496 

recovery of III. There was again very little basic product, but o-creeol was 

isolable aa the phenolic product in 605 yield. The result would be beat explained 

by the mechanism poetulated below. 

III IV 
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In the laet step, inetead of hydroxide Ion being loat, the ejection of 

morpholine end lose of dlchlorocarbene could lead to o-creeol. This difference 

between I and III may be due to either IV having the departing group In the 

preferred geometry or to the propensity of euch groupe to leave from IV ae 

would lead to a product having lesser ortho interactione. 

Acknowledgment t Our thanks are due to Dr. T.B. Govindacharl for hle 

Interest in this work and to Dr. S.Selvavinayakaw and associates for analytical 

and spectral data. 
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