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In earlier work we have demonstrated the effilcacy of
sodium hydride as base and dimethyl sulfoxide (DMSO) as
5

solvent in alkylation4 and acylation” reactlons.

We have now determined in the course of an unrelate?
investigation, that this combination also provides reason-
able yields 1in the Dilieckmann condensation. Qf more interest,
however, 1s the discovery that 1,4 dinitriles (prepared
from dihallides or ditosylates and sodium cyanlde in DMSOG)
can be cyclized directly to B-cyanoenamino nitriles7 by
the addition of sodium hydride. This 18 an especlally
useful technique because 1t permits direct conversion of a
ditosylate to the cyclic Thorpe product in a single reaction
vessel in a perlod of two or three hours compared to the two
or three day perlod necessary to prepare the corresponding
B-ketoester.

In a typlcal reaction, conducted under dry, oxygen-
free nitrogen 45 g. (0.1 mole) of trans-4,5-bis-hydroxy-

8

methylcyclohexene ditosylate® 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 dryu’5

DMSO heated at 90—950. After one hour
at 95° ths reactlon mixture was cooled and 2.4 g. {0.10 mole)
of sodium hydride (from a 50% oll dispersion washed free of
01l with dry benzene) slurried in 50 ml. of DMSO was added
over 30 minutes. After an addltional perlod of heating at
90-1000 wlth continuous stirring the reactlon mlxture was
poured onzo 1.5 liters of ice and water. The crude enamino
nitrile, 4.8 g.(92.5%), m.p. 195-197°, was recrystallized
three times from benzene-hexane, m.p. 195.%4-196,0°. Anal.
Calcd. for CioHjaNz: C, 74.96; H, 7.55; N, 17.49. Found:
C, 75.03; H, 7.%1; N, 17.32,

The yleld of dlnitrile isolated by omisslion of the
sodlum hycride step was also 92,5% therefore the conversion
in the cyclization reaction 1s 100%. Similar conversions
were found in the other examples.

The procedure outlined provides a useful alternatlve
to the Dleckmann synthesis of cyclic ketones provided
suitable means are avallable for hydrolysis of the cyano-
enanimes. This problem has been discussed in detall and a
variety of methods for effecting the hydrolysis has been

described.11

The overall result is a rapld methed of
consliderable potentlal in natural product synthesis
because a zreat variety of starting diols are avallable
from Diels-Alder reaction of appropriate dlenes with
substituted malelc anhydrides followed by lithium

aluminum hydride reductilon in tetrahydrofuran.



No.33 Dieckmann and Thorpe reactions 2275

CN
CH.
o mow | DO mﬂ’z
. DMBO 1 hr., 95°
OTs 1 nr
95° M if isolated 92%

(1) KeoH, WH-HZO
reflux two days
(2) dil, acid

2Et
OOOH 00 Et hﬂ o
E‘l’. MO
8%

q
The table below surmarizes some of the results of our study.
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