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The reaction of propylene oxide with diphenylacetonitrile in the presence of
either sodamide (1) or potassium fert-butoxide (2) has been reported. The re-
action between ethylene oxide and diphenylacetonitrile is also recorded in the
literature (3). This reaction is outlined in equation A. In some cases the imido-
lactone was not isolated but directly hydrolyzed to the corresponding lactone,
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A further study has been made using epichlorohydrin, N ,N-diethylepihydrin-
amine, and allyl glycidyl ether. In these cases R = —CH,Cl, —CH,N(C;Hj;),,
and —CH,OCH,CH=CH, respectively. When epichlorohydrin is added to the
sodium salt of diphenylacetonitrile two compounds are produced. The pre-
dominant product, which contains two molecules of diphenylacetonitrile for
each one of epichlorohydrin, has been assigned the structure (I). This structure
is based on the analyses of the compound itself and of the lactone which is
formed on hydrolysis. The second compound, which is obtained in small yield
from the mother liquors, is the expected material (IT). It is found that an 81%
yield of I can be obtained when the ratio of two moles of diphenylacetonitrile
per mole of epichlorohydrin is employed.

When the reverse method is used, that is when the sodium salt of diphenyl-
acetonitrile is added to an excess of epichlorohydrin, IT is the only basic product
which is obtained.

These experiments serve to substantiate further the structure assigned to I.
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The hydrochloride of I is very insoluble in an ether-benzene mixture and
precipitates immediately whereas the hydrochloride of II crystallizes slowly.
This allows a simple means of separating the two products.

The intermediate imidolactone from diphenylacetonitrile and N,N-diethyl-
epihydrinamine was hydrolyzed to give 5-diethylamino-2,2-diphenyl-4-pentano-
lactone, which has been prepared (4) previously from 5-bromo-2,2-diphenyl-4-
pentanolactone.

The 5-chloro-2,2-diphenylpentanolactone which was prepared by hydrolysis
of IT was condensed with morpholine, and the product was converted to the
hydrochloride which was identical to that previously shown to be 5-morpholine-
2,2-diphenyl-4-pentanoclactone hydrochloride (4).

In general the hydrochlorides of the imidolactones were easily purified except
for the hydrochloride of I which was not obtained in an analytically pure state.

The lactones were obtained in good yields by the hydrolysis of the correspond-
ing imidolactones.

EXPERIMENTAL

Reaction of epichlorohydrin with diphenylacetonitrile. A. Normal addition. A mixture of
12 g. of sodamide, 60 g. of diphenylacetonitrile, and 100 ml. of benzene was refluxed with
vigorous stirring until the precipitation of the sodium salt made stirring very difficult.
The mixture was cooled to 20° and 28.5 g. of epichlorohydrin was added at such a rate that
the temperature remained between 20° and 30°. After the addition had been completed, the
resulting mixture was heated to reflux, cooled to room temperature, and poured info water.
The benzene layer was separated and the water layer was extracted twice with ether. The
benzene-ether mixture was dried over magnesium sulfate and concentrated to dryness at
reduced pressure. The residue was dissolved in dry ether and an aleoholic solution of hy-
drogen chloride was added. A solid which melted at 178-180° was obtained in small yield;
however, the use of two moles of diphenylacetonitrile to one of epichlorohydrin gave an
81% yield of this material. Since this compound was very difficult to purify, it was neu-
tralized in the following manner. The hydrochloride was digsolved in ethanol and water
was added until the solution was cloudy; the mixture was then made strongly basic with
209% sodium hydroxide. The oily layer was extracted with ether, and the ether solution
was dried over magnesium sulfate and concentrated at reduced pressure. The 3,3-diphenyl-
5-(diphenyleyanomethyl)tetrahyvdro-2-furanoneimine (1) after recrystallization from meth-
anol and then from ethanol melted at 153-154.5°.

Anal. Cale’d for Cyl12eN:0; C, 84.13; H, 5.92; N, 6.33.

Found: C, 84.00; H, 5.86; N, 6.31.

B. Reverse addition. To a solution of 18 g. (25% excess) of epichlorohydrin in 100 ml. of
benzene there was added slowly, with stirring, a slurry of the sodium salt of diphenylace-
tonitrile prepared from 6 g. of sodamide, 30 g. of diphenylacetonitrile, and 100 ml.
of benzene. The resulting mixture was heated to 60° at which temperature a gelatinous pre-
cipitate started to form. The mixture was cooled and poured into water, and the benzene
layer was separated and dried over magnesium sulfate. To the dried benzene solution there
was added an alcoholic solution of hydrogen chloride. Since no precipitate appeared as in
part 4, the mixture was placed in the refrigerator. The solid which separated weighed 10 g.
and melted at 216-219°, A second crop of 6 g. was obtained by concentrating the mother
liquor to dryness, taking the residue up in absolute ethanol, and adding isopropyl ether.
After recrystallization from a mixture of ethanol and isopropyl ether, the 3,3-diphenyl-5-
(chloromethyl)tetrahydro-2-furanoneimine hydrochloride melted at 223-223° with de-
composition,
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Anal. Cale’d for C;H;CLLNO: C, 63.36; H, 5.32; Cl, 22.01,

Found: C, 63.35; H, 5.63; Cl, 21.50.

A small yield of this compound was obtained from the mother liquors of Part 4.

Reaction of N,N-diethylepthydrinamine with diphenylacetonitrile. The reaction was ac-
complished as in part 4 above using 12 g. of sodamide, 60 g. of diphenylacetonitrile, and
40 g. of N,N-diethylepihydrinamine (§). After drying the organic layer, a solution of hy-
drogen chloride in absolute ethanol was added. The precipitate which formed weighed
53.6 g. and melted at 165-167°. A second crop of 6 g. melting at 160-165° was also obtained.
After recrystallization from a mixture of ethanol and isopropyl ether the 3,3-diphenyl-5-
diethylaminomethyl-tetrahydro-2-furanoneimine monohydrochloride melted at 167-169°.

Anal. Cale’d for Cngg-,C].NzO: Cl, 988, N, 7.81.

Found: Cl, 9.76; N, 7.60.

From the mother liquors there was obtained 29.3 g. of the hydrochloride of 5-diethyl-
amino-2,2-diphenyl-4-pentanolactone melting at 197-200°.

Reaction of diphenylacetonitrile with allyl glycidyl ether. This reaction was run asin part
A above using 6 g. of sodamide, 30 g. of diphenylacetonitrile, and 20 g. of allyl glycidyl ether.
A yield of 18.7 g. of product melting at 168-171° and a second crop of 11 g. melting at 166-169°
was obtained. After recrystallization from a mixture of absolute ethanol! and isopropyl
ether, the 3,3-diphenyl-3-allyloxymethyl-tetrahydro-2-furanoneimine hydrochloride melted
at 160-171°.

Anal, Cale’d for C,oHCINO; Cl, 10.81; N, 4.28.

Found: Cl, 10.93; N, 4.28,

Hydrolysis of the imidolaciones. The hydrochlorides of the imidolactones were boiled
with water. The solution first became clear and then an oil separated. The mixture was
extracted with ether, and the ether solution was dried and concentrated under reduced
pressure to give the lactones. 5-Allyloxy-2,2-diphenyl-4-pentanolactone, b.p. 195-200°/
1 mm.

Anal. Cale’d for CyHz00;: C, 77.90; H, 6.54.

Found: C, 77.70; H, 6.56.
5-Chloro-2, 2-diphenyl-4-pentanolactone m.p. 89-80° (from ethanol).

Anal. Cale’d for CyH,5C10,: C, 71.20; H, 5.27; Cl, 12.37.

Found: C, 71.25; H, 5.31; Cl, 12.18.
5-(Diphenyleyano)-methyl-2,2-diphenyl-4-pentanolactone, m.p. 139-140° (from ethanol).
Anal. Cale’d for C;;H,:NOs: C, 83.94; H, 5.68; IV, 3.16.

Found: C, 83.90; H, 5.97; N, 3.14, 3.16.
§-Diethylamino-2,2-diphenyl-4-pentanolactone hydrochloride. The isolation of this com-

pound required that the water solution be made bagic and extracted with ether. The product
was obtained by treating the dried ether solution with aleoholic hydrogen chloride, m.p.
203-204° (from ethanol-ether).

Anal. Cale’d for CyyHsCINOs: Cl, 9.85. Found: Cl, 9.76.

Mixture m.p. with previously prepared authentic sample, 203-204°.

Reaction of 6-chloro-2,2-diphenyl-4-pentanolactone with morpholine. A mixture of 7.3 g.
of the chlorolactone and 30 ml. of morpholine was refluxed for 4 hours and then concen-
trated at reduced pressure. Addition of anhydrous ether precipitated 3 g. of morpholine
hydrochloride. Benzene was added to the ether layer, and the mixture was washed five times
with water. The organic layer was dried over magnesium sulfate and then was treated with
alcoholie hydrogen chloride. The yield of 5-morpholino-2,2-diphenylpentanolactone hydro-
chloride (4) melting at 237-239° (with decomposition) was 7.6 g.

A mixture of this compound and that prepared by Craig (4) shows no depression of m.p.

Acknowledgement. The authors wish to thank Dr. Paul W. Craig for supplying
samples of the hydrochlorides of 5-diethylamino- and 5-morpholino-2,2-diphenyl-
4-pentanolactone.
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SUMMARY

The reactions of diphenylacetonitrile with epichlorohydrin, N, N-diethylepi-
hydrinamine, and allyl glycidyl ether to give the corresponding imidolactones
are reported.

Two products are isolated from the action of epichlorohydrin on diphenyl-
acetonitrile, one of which is the result of two moles of diphenylacetonitrile re-
acting with one mole of epichlorohydrin.

The imidolactones are hydrolyzed to the lactones.
BETHLEHEM, PENNA.
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