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In earlier work we have demonstrated the efficacy of 

sodium hydride as base and dimethyl sulfoxlde (DMSO) as 

solvent in alkylatlon4 and acylatlon5 reactions. 

We have now determined In the course of an unrelated . 
Investigation, that this combination also provides reason- 

able yields in the Dleckmann condensation. Of more Interest, 

however, Is the discovery that 1,4 dlnltrlles (prepared 

from dihalldes or dltosylates and sodium cyanide In DMS06) 

can be cycllzed directly to e-cyanoenamlno nitriles' by 

the addition of sodium hydride. This Is an especially 

useful technique because It permits direct conversion of a 

dltosylate to the cyclic Thorpe product In a single reaction 

vessel In a period of two or th;ee hours compared to the two 

or three w period necessary to prepare the corresponding 

g-ketoester. 

In a typical reaction, conducted under dry, oxygen- 

free nitrogen 45 g. (0.1 mole) of trans-4,5-bls-hydroxy- - 

methylcyclohexene dltosylate 8 was added over 15 minutes to 

a stirred slurry of 14.7 g. (0.3 mole) of dry sodium cyanide 
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in 200 ml. of dry 4,5 DMSO heated at 90-95'. After one hour 

at 95' the reaction mixture was cooled and 2.4 g. (0.10 mole) 

of sodium hydride (from a 50% oil dispersion washed free of 

oil with dry benzene) slurrled in 50 ml. of DMSO was added 

over 30 m:Lnutes. After an additional period of heating at 

PO-100' w:Lth continuous stirring the reaction mixture was 

poured on';0 1.5 liters of ice and water. The crude enamlno 

nltrile, 14.8 g.(92.5$), m-p. 195-197'~ was recrystallized 

three times from benzene-hexane, m.p. 195.4-196.0'. Anal. 

Calcd. for CloHlaNa: C, 74.96; H, 7.55; N, 17.49. Found: 

C, 75.03; H, 7.41; N, 17.32. 

The Y,leld of dinitrile isolated by omission of the 

sodium hydride step was also 92.5% therefore the conversion 

In the cycllzatlon reaction Is 100%. Similar conversions 

were found in the other examples. 

The Frocedure outlined provides a useful alternative 

to the Dieckmann synthesis of cyclic ketones provided 

suitable means are available for hydrolysis of the cyano- 

enanimes. This problem has been discussed In detail and a 

variety of methods for effecting the hydrolysis has been 

described." The overall result is a rapid method of 

considerable potential In natural product synthesis 

because a great variety of starting dlols are available 

from Diels-Alder reaction of appropriate dlenea with 

substituted maleic anhydrldes followed by lithium 

aluminum hydride reduction in tetrahydrofuran. 
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(1) rk0H,EtOH420 

reflux two days 
(2) dil. acid 

The table belov summarizes some of tha results of our study.' 

Startine Material Roduot 

CN 

I 
00,Et cc 02Et 

05 I 0 
CO,Et 

c 002Et 002Et 

Yield.% 

a- 74 

u- 92.5 

CJg- 85 10 

78 

Sk 75 

IXSE- 4 

6-75 
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