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4,7-Dihydro-3a,7a-indandicarboximide (XIV)—A mixture of
100 g of 2-cyanocyclopentene-l-carboxylate and 250 ml of buta-
diene was heated at 175° in a bomb for 22 hr.  On cooling, the
contents of the bomb were poured into 8 1. of acetone. The
cloudy solution was filtered and taken to dryuess in vacuo to
leave 130 g of dark oil. This was poured into 2 1. of 959, ethanol
and filtered again through Super-Cel. The clear yellow solution
was taken to dryhess aud the resulting oil distilled in vacuo.

The first fraction weighing 59 g boiled over a range from below
100 to 115° (0.7 mm). The next fraction weighing 15 g boiled
from 113 to 125° (0.6 mm) and contained the desired nitrile ester
as indicated by infrared and nmr analysis.

This nitrile ester was cyclized by the procedure of Horning
and Schock.!t  The mixture of 5 g of cvano ester, 25 m! of glacial
acetic acid, and 25 ml of concentrated IHCl was heated on the
stearmmn bath for 2 hr. The resnlting solution was cooled and
poured into 250 mi of water, and the oil which separated was
extracted three times with 50-mi portions of CHCl;. The ex-
tracts were dried (NasR0;) and evaporated to dryuess. The
resulting vellow oil weighed 4.8 g and crystallized on standing.
Recrystallized from CCly, it weighed 0.86 g, mp 152-156°. The
infrared spectrnm showed typical dicarboximide absorption.
The dicarboxiniide was recrystallized twice more from CCly to a
melting point of 162-164°,

4,7-Dihydro-N-methy!-3a,7a-indandicarboximide was prepared
by treating 166 mg of dicarboximide with excess ethereal CH,No.
It was recrystallized from petroleum ether (30-60°) to yield 116
mg, mp 84-87°. TIts infrared spectrum was consistent.

2,3-Epoxy-1,2,3,4,5,6,7,8-octahydro-4a,8a-naphthalenedicar-
boximide (XII).—To a solution of 10 g of IT in 200 ml of CH,Cl,,
was added 10 g of m-chloroperbenzoic acid and the resulting
solution was stirred at room temperature overnight. The re-
action solution was washed three times with NaHCO; solution,
dried (Na:,S0,), and taken to dryness. The white crystalline
residue was recrvstallized from CHCl; to yield 4.6 g, mp 225-226°.
Turther crystallizations raised the melting point to 230-231°.
The infrared and nmr speectra were consistent with the proposed
structure.

2,3-Epoxy-1,2,3,4,5,8-hexahydro-4a,8a-naphthalenedicarbox-
imide (XI) was prepared in the same mauner as XII using only
1 mole of m-chloroperbenzoic acid/mole of dicarboximide I.
The product proved to be a mixture of starting material and
monoepoxide. The epoxy compound was finally obtained in
pure form (1197 yield) by fractional erystallization and silicic
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acid chromatography. It had mp 228-230°, and its spectra were
consistent.

Pharmacology —Adult male mice weighing 18-24 g were used
in all the pharmacological testing. ED; values were calculated
by the method of Litchfield aud Wilcoxon.1®

Hexobarbital Sleeping Time (HST).—Groups of four mice were
injected intraperitoneally with the test compound 30 min before
the intraperitoneal injection of 100 mg/kg of hexobarbital. The
time in minutes between the injection of the hexobarbital and the
regaining of the righting reflux was measured and conipared to
that of the coutrol group.

Maximal Electroshock Test (MES)—The compounds to be
tested were iujected intraperitoneally to groups of four mice, 1 hr
prior to being subjected to supramaximal electroshock as per the
method of Swinyard, ef al.'* The results are expressed as a
ratio of the number of animals protected from the hind limb ex-
tensor phase of the seizure to the number shocked.

Strychnine Lethality Test (SLT)—Groups of four or ten mice
were administered the test compounds 30 min prior to the intra-
peritoneal injection of 2 mg/kg of strychuine sulfate. The
animals were observed for death during the 30 min following
strychnine. The results are expressed as a ratio of the number
of animals surviving strvehnine to the number of animals tested.

Pentylenetetrazole Test (MET).—Thirty minutes following the
injection of the test compound, groups of four to ten mice were
injected subcutaneously with 85 mg/kg of peutylenetetrazole.
The results are expressed as a ratio of the number of animals pro-
tected from the clonic convulsions induced by pentylenetetra-
zole to the number of animals tested.
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A series of substituted succinimides related to e-methyl-a-phenyl-g-ethyisnceinimide has been prepared and

examined for anticonvulsant properties.

The interesting tranquilizing properties of a-methyl-
a-phenyl-3-ethylsuccinimide? prompted us to prepare a
series of closely related compounds. Many of these
showed activity against pentylenetetrazole-induced
convulsions and some showed activity against elec-
trically induced convulsions,

Most of the compounds were synthesized by the
method of Miller and Long?® as modified by Miller and
Huli? in which a ketone is condensed with ethyl cyano-
acetate to yvield an «-cyanocinnamate. This is then
treated with KCN, followed by an alkyi halide, and thus
converted to an «p-dicyanopropionate which was

(1) To whom inquiries shonld be addressed at E. R. Squibb and Sons,
New Brinswick, N. J.

(2) C. A. Miller and R. L. Hull, T. S. Patent 3,183,245 (1965).

(3) C. A Miller and L. M. Long, J. Am. Chem. Soc.. T8, 6256 (1953).

hydrolyzed directly to a succinimide with KOH in
aqueous alcohol.

Neither Scheme I nor the sequence? arylacetonitrile
— alkylarylacetonitrile -» ethyl a-aryl-o,8-dialkyl-
suceinic-a-nitrile 8-ester — succinic acid = succinimide
was found convenient for the preparation of aryldi-
alkylsuecinimides with larger or functional « substit-
uents. The desired compounds were prepared by
condensing the appropriate arylacetonitrile with an
aldehyde in the presence of NaCN to give an arylaikyl-
succinonitrile’ which was then alkylated with an alkyl
halide using NaH in tetrahydrofuran (THF) (Scheme
IT). The resulting aryldialkylsuceinonitrile was hy-

(4) R. Robbin, Bull. So¢c. Chim. France, 2275 (1965).
(5) R. B. Davis, J. Am. Chem. Soc.. 80, 1752 (1958),
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drolyzed to the corresponding succinimide with IKOH in
aqueous aleohol.? This method for preparing aryl-
alkylsuccinonitriles is considerably shorter than pre-
vious methods involving t-butyleyanoacetate® and
gives much better yields than the controlled basic
hydrolysis of dieyanopropionates. The latter proce-
dure, however, using KCN as the base ix a good method
for arylsuccinonitriles without 8 substituents.”

The initial condensation in Scheme IT was suceessful
with simple aliphatic aldehydes but not with conjugated
or t-nminoaldehydes of the aliphatic series. Acetone
also failed to yield dinitrile. In some cases, cousider-
able amounts of olefins were isolable. The alkylation of
the intermediate arylsuccinonitrile required a fairly
active halide for sucecess; otherwise, olefin formation
took place. With chlorides no reaction ocecurred.
Introduction of the alkyl groups in the reverse order
using  e-aryl-e-alkylsuccinonitriles was unsuceessful
under these conditions, and olefin was obtained as tle
sole produet. The direct hydrolysis of the succino-
nitriles to succinimides using base in aqueous alcohol
was often incomplete, particularly when the a-alkyl
group was larger than methyl. In these cases, the
acidified reaction mixture was heated to effeet comi-
plete hydrolysis. Recently, alcoholic acid has been

(6) W, I, Beecli an/l 11, A. Piggot(, .J. Chen. Soc., 423 (1YH5H).

17) H. LeMoal, 11. Foucand. R. Carrie, J. Hamelin, and (. Sevellec.
Bull. Soe, Chim. France, 579 (1964).

» Recrystallized froni benzene-petrolenm ether (hp 30-60°).

“ Reerystallized from ethanol.

used for the direet conversion of succinonitriles to
suceinimides.®

Table T lists the intermediate a-aryl-g-alkylsuccino-
nitriles prepared i this study together withh their
physical data. In Table IT are collected the physical
and biological data for all of the arvidialkylsuccinimides
prepared by methods T or 11,

Pharmacology.—The succinimides prepared were
tested for their anticonvulsant activity by a method?®
described  carlier. While none of the compounds
was found to be superior to e-methyl-a-phenyi-g-
cthylsuccinimide in these tests, o number of structurc-
activity relatiouships are disecrnable.  Among the
aromatic substituents studied, ouly mi- and p-mono-
halides showed comparable antipeutylenctetrazole ac-
tivity, while o-halides, which did not show appreciable
antipentylenctetrazole activity, did show comparable
antielectroshock activity. Both the e-methyl aud g-
ethyl groups appear to be of optimum size since larger
groups in cither position caused activity to fall off
rapidly.  Funetionality, even a simple olefinie group,
alzo generally decreased activity.

Experimental Section®

General Procedure for Scheme I. «-p-Fluorophenyl-o-meth-
yl-g-ethylsuccinimide. A, Ethyl «-Cyano-p-fluoro-s5-methyl-
cinnamide.—-A 1mixtnre of 100 g (0.725 mole) of p-flnaro-
acetoplienonc (Pierce Chemnical Co.j, 82 g (0,725 mole) of ethyl
cvanodacetate, 13 g of g-alanine, and 36 g of glacial ncetic acid
in 150 mb of benzene wax heated nunder reflux for 24 hr while
1l of aqneans phase eallected in the 1.0 trap. The mixtine
was cooled and washed three times with HsQ. The aqueons
washings were washed with benzene, and the comhined organies
distiled.  After recovered starting materials, there was collected
131 g of praduet at 128-131° (0.65 mim).

Anal. Caled for Cull,FNOo €, 66.94:
C,67.07: H, 507,

B. Ethyl «-Ethyl-g-p-fluorophenyl-3-methyl-«,3-dicyanopro-
pionate.—-A sohition of 116.5 g (0.50 mole) of the previons
componud i 400 mi of absolite ethanol was stirred and treated
with 36 g (0.535 mole) of KCXN, then stirred under reflux for
0.5 hr.  The mixinre was then cooled somewhat and treated wiih
655 g (0.60 mole) of CI;CH.Br. The resnlting mixture was
stirred nnder reflux avernight then filtered hot. The filtrate
was taken to dirviess, triturated several times with petrolenm
ether (bp 30-G0°), then ervstallized from ethanol-H,0 ta yield

IT, 5,19, Found:

(8) . Sehacfer, Anic., 688, 113 (1865).

(4) ;. Chen aund C. R. Lnsor, A.M.A. Arch. Neurol. P’syckiat., 83, ~b6
(1950).

(10) Melting poines were taken in apen glass capillaries using a Tlhowmas-
Hoover Unimelt apparatus and are ancorrected.



July 1967 ANTICONVULSANT ARYLDIALKYLSUCCINIMIDES 613

TasLe I1I
ARYLDIALKYLSUCCINIMIDES
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Ar ?
07 N7 S0
H
Anticonvulsant
act.
Mp or Caled, % Found, % pentylene- PDso.
Ar Ry R bp, °C (mm) Formula C 3l C H tetrazole® meg/ kg’
Cslls® CHs; C:«Hs 65-66.5 C1sH,sN 024 14/32 50-100
p-NH:Cel4® Cll: C«Hs 142-144 CisH1eN202 67.22 6.94 67.43 6.8 0/500 200-400
p-CeHsCH«OCsHs¢ CHs C-H; 123-129 CaHaNO3 74.28 6.54 74.14 6.52 0,500 > 100
p-BrCslis® CH; C«Hs 61-62 CisH14BrNO: 52.72 4.77 52.70 4.72 4+ /63 100-200
3+/32
0-Cl1CsH® CHs, C:Hs 210-212 CisHisCINO:  62.03 5.61 62.00 5.25 0/500 50-100
m-ClCsl4¢ CH, C:Hs 189-192 (0.7) CisHisCINO; 62.03 5.61 62.23 5.80 4+/125 100-200
p-CICsH4® CH; Calls 182-185 (0.1) CuHuCINO:, 62.03 5.61 62.27 5.85 4+ /63 100-200
p-ClCsH4® CHs CHs, 146-149 CirHi:CINO:  60.63 5.09 60.74 5.24 4+ /250 100-200
34+/125
2,4-ClaCeHs® CH; C2Hs 168-171 CisHisCleNO: 54.56 4.58 51.58 4.62 24/250 100-200
3.4-ClCsHs CHs C:H; 144-145 CisH1sCl:2NO:  54.56 4.58 51.57 4,88 0/500 >400
0-FCsHa® CHs C2Hs 165-167 CisHFNO: 66.37 6.00 66.18 6.33 4+ /500 50-100
3+/250
m-FCesH4¢ CHs, C:Hs 164-169 (0.4) CuiHuFNO: 66.37 6.00 66.17 6.20 4+/63 100-200
p-FCeHa® CHs C:Hs 178-180 (0.9) CisHIWFNO; 66.37 6.00 66.32 6.27 4+ /32 50-100
p-HOCqu”‘f CHs, C:Hs 167-177 CisHisN O3 66.93 6.48 67.01 6.78 0/500 > 400
0-C11:0CsH 4 CHs C:Hs 172-173 CuaHizN O3 68.00 6.93 6805 7.16 24 /250 200-400
m-CHsOCslls® CHs CqHs 190-192 (0.7) CuHiINOs 68.00 6.93 67.87 6.96 4+/125 ~400
p-C1s0CsHa® CH; CaHs 1 182-184 CuuHnrNO; 68.00 6.93 67.86 7.03 44 /500 >400
(0.08)
0-CH3CsHs® CHs C:2Hs 181-182 CiHi:NO2 72.70 7.41 72,98 7.73 34 /500 ~100
p-CH3sCeH4® CHs C:Hs 172-178 (0.5) CuuHpiNO: 72.70 7.41 72.60 7.60 14 /500 > 400
p-NO:CsH¢ CHs C«Hs 140-145 CisH14N204 59.53 5.39 59.62 5.46 0/500 200-400
m-CF3CeHa® CH; C2Hs 180-184 (1.3) CpHiFsNO: 58.95 4.94 58.99 5.83 34 /250 100-200
2-CyH30°¢ CHs CsHs 142-145(0.3) CuHisNO3 63.75 6.32 64.00 6.35 44 /250 200-400
34,125
2.C4H8¢* CH;s C:Hy 98-100 CuHiNO:8 59,17 5.87 59.39 6.09 4+ /250 100-200
3+/125
Cszc‘i
170-175(0.1) Ci«HisNO» 73.33 6.59 73.13 6.61 44/125 100-200
N
0 H (0]
CHS
104-106 CisHixNO2 74.05 7.04 73.96 7.19 0/500 >400
¢ N0
H
p-Cl1CsHs¢ C2Hs C:Hs 166-169 (0.3) CuHisCINO: 63.27 6.07 63.69 6.35 4+/63 l.ethal/
200
p-TCyHae C2Hs C:Hs 154-158 (0.3) CuHFNO: 67.45 6.47 67.67 6.76 4+/63 100200
Cslls® CH; CH:CH=CH: 165-170 (0.1) CusHisNO: 73.33 6.59 73.68 6.69 44 /250 100-200
CsHs® CHs CH:CsHs 157-173 CisHuNO2 77.39 6.14 77.14 .21 2+ 4500 ~100
CsHs® CHs CH:CH=CHCH; 158-163 (0.4) CisHizNO2 7405 7.04 7417 7.15 24 /500 ~400
CsHs CHs CH:CCl=CH: 127-128 Ci1sHisCINO: 63.76 5.36 64.03 5.47 0/500 ~400
CsHs¢ CH; CH:CH:N(C:Hs)- 185-188 (0.1) CurH«N:0: 70.80 8.39 71.02 8.67 0,500 >400
CsH:¢ Clis CH:CHCH3sN(CHa): 170-172 (0.5) CisH2NsO« 70.04 8.08 70.08 8.03 0500 > 400
CsHs* CHs CH:CH:0C11:CH; 175-180 CisHisN O3 68.94 7.33 69.25 7.41 2+ /500 >400
(0.03)
Colls® CHs CH.CH:0CsHs-0-OC:Hs 139-141 C2H2sNO4 71.37 6.56 71.70 6.72 0/500 >400
Cslls® CHs CH:C(CH3)=CH: 96-102 Cis1117N Oa 74.05 7.04 73.82 7.13 0/500 ~100
Cslls® CHs CH:CH=C(C1is)- 176-180 (0.3) CisHisNOa 71.68 7.44 74.56 7.41 2+ /500 > 400
Calls® CHs CH:CH=CHCH.CH:0CHs; 196-200 (0.4) Cur:HaNO3 71.05 7.37 71.22 7.46 0,500 ~400
Calls CH, CH:CH:0CsHs 228-230 (0.1) CupHieNO;  73.77 6.19 74.07 6.44 24+ /500 ~400
CsHs” CH; CH:2CH=CHC:sHs 99-103 CauH1sNO: 78.66 6.27 78.39 6.36 0/500 >400
Cslls® CH; CH:CH:CH; 160-165 (0.1) CuHixNO: 72.69 7.41 72.80 7.63 4+ /125 100-200
CoHs® CH; 1-CsHy 165-170 CisH1:NO= 72.69 7.41 72.41 7.49 44+/125 200—400
CsHs¢ CH:0CH; C-Hs 125-135% CullixNOs 68.00 6.93 68.26 7.00 4+ /250 100-200
34+/125
p-C1CsHe CH:CH=CH: CH; 132-133 CuH14«CINO: 63.76 5.35 63.50 5.45 44 /500 ~200
p-ClCeH4® n-CsH CHs 142-143 CiHisCINO:  63.27 6.07 63.38 6.14 2+ /500 > 100
p-C1CsH4® CH:.CH=CH: C:Hs 86-98% CisHuyCINO2  64.86 5.80 64.84 5.82 44 /250 >400
34+/125
p-C1Cs114¢ CH:0CH; CaHs 182-185 CuH sCINOs 59.68 5.72 59.88 5.64 4+ /500 200—400
(0.3)% 3+/250
p-FCeH4* CH.CH=CH: CHs; 163-164 C1sHi s FNOq 68.01 5.70 68.07 5.92 0,400 > 400
p-FCsH4® n-CsHq! CHs 132-134 CuH©FNO: 67.45 6.47 67.42 6.49 14 /500 ~400
p-FCsHE CH:CH=CH: C:H: 174-177 CisHisFNO2 68.93 6.17 68.74 6.23 0/500 >400
p-FCeH4¢ n-CsHy! C:Hs 119-121 CisHisFNO2 68.42 6.89 68.49 7.06 0/500 ~400

a 4 /32 indicates that a group of five rats is completely protected against a convulsant dose of pentylenetetrazole by 32 mg/kg.
® PDs indicates the dose necessary to protect 509 of the animals (mice) against electrically induced convulsions. ¢ Prepared by Scheme
1. < Reference 2. ¢ Prepared by Scheme II. / Prepared by catalytic debenzylation with Pd—C of the O-bet..y1 compound. ¢ CiH;0 =
2-furanyl. * C,H;S = 2-thienyl. *4’-Ethylspiro[indan-1,3’-pyrrolidine]-2’,5'-dione. ¢ 4’-Ethyl-3,4-dihydrospiro/naphthalene-1(2H),-
3’-pyrrolidine]-2’,5’-dione. * Purified via chromatography on neutral alumina. ! Prepared by catalytic reduction of the corresponding
allyl compound with Raney nickel in 959, EtOH.
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04 g of produet. A sample recrystallized {from benzene-petro-
tenm ether had mp 64-66°.

Anal. Caled for CigHi:FN.O2: ) 66.65; H) 5.04; N, 9.72,
Tound: €, 66.02; H,5.905; N, 0.61.

[ many cases this intermediate conld not be erystallized and
therefare wus nsed erude (v and nr spectra indicated al least
reasanable purity, however).

C. @-p-Fluorophenyl-«-methyl-g-ethylsuccinimide.—1o «
stirred solntion of 68 g of KOM in 314 ml of 959 ethanol plis
t8 ml of Ha6) prehieated to 50° was added gradually 72 g (0.25
mole) of the previous intermediate. The resnlting sohition
wax stirred nnder reflux for 6 hr. A precipitate soon began (o
appear.  The hot mixture was filtered and the cake was waslied
twice with 50 mt of hot 957 «thanol.  The combined filtrates
were concentrated ta ca. 150 ml av the water pnmp below 40°,
An cnal voline of HaO was added, and the solittion was treated
drapwise with 60 ml of 374, ITCl below 30-353°. The prodiet
wis extracted with three portions of ethyl acetate, and these
were cambined and  washed  repeatedly  (saturated NasSOj).
The extracts weres then dried and evaporated.  The residne was
taken up in H00 ml of ether, the small insolible precipitate was
filtered off, and the residie on evaporation distilled; 28 g of prod-
net was collected at 170-180° (1.2 mm): redistilled, it had bp
F78-180° (0.9 1 ).

w-p-Aminophenyl-«-methyl-3-ethylsuccinimide.-—A solution
af 262 ¢ (0.1 mole) of a-methyl-a-p-nitrophenyi-g-ethylsie-
cimimide i methanol was shaken with 2097 Pd-C under 3
atm of hyvdrogen nntil nptake was complete.  Filtration and
cvaporaiion af the filtrate left a crystalline residue in quantita-
tive vield,  Recryvstallized from ethanol it had mp 142--144°.

w-Methyl-a-p-nitrophenyl-3-ethylsuceinimide,—To 200 nil of
fiming (9047) nitrie acid stirred and cooled to =30 to —40°
wis added portionwise 65 g (0.30 maole) of e-methyl-a-phenyl-g-
cthybnecinimide.  Fach addition prodnced an arange colora-
tion which saon fuded.  After the addition was enmpleted, the
mixture was allowed to warm up 10 —23° and poured onto ice.
Filtration left 133 g of ernde damp praduct. A sanple recrvstal-
lized twice from ethanol—water had mp 140-145°,

Phenylsuccinonitrile.~—-A mixture of 318 g (3.0 males) of
benzaldehyde, 539 g £3.0 moles) of ethyl evanoacetate, 300 mit of
absolinte ethanol and 6 il of piperidine was stirred until the tem-
perature returned to 30° Then 490 g of KCN was added,
cansing the temperature to rise to 78°,  The mixtire was treated
with 250 ml of water and heated nuder reflux {ar 4 hr then cooled
and filtered.  The filtvates were cancentrated at the water pnmp
and dilnted with water.  The product was extracted with three
portions of benzene. The combined extracts were then washed
twice with water, onee with dilate acetic acid, and again with
water,  Distillaton afforded 290 g of prodnet flash distilled at
160-165° (0.5 i), Poured intn petrolenm ether, it soon erys-
tallized; a 286-g vield of prodinet wax obtained, mp 68-60°,
He A mp 68-69°.

LD DO owry, S Am Clenc Soc., 88, 2108 (1940).

Val, 10

General Procedure for Scheme II. A, «-Aryl-g-alkylsuc-
cinonitriles.—A 1mixture of 500 ml of 11O, 400 g (10 ndes of
NaCN, 2500 ml of wmethanol, and 1.25 moles of the apprapriic
arviacetonitrile was stirred at 35-40° while a cold solntion can-
taining 2.0 malex of the same arviacetanitrile, 3.0 moles o 1he
reguired aldehyvde, and 1L of nethann] was added drapwise
during 2-3 hir a1 34-40° The mixmre was then stirved at 305
40° for 2 hr louger, cancentrated a1 the wuter pmp 10 ca. 2L
and dilnted 1o 5 L with waier added gradnally with <imring,
The praduct was then isolated by filtration when rrystalline v,
if novervstalling by extraction with benzene, washing with water
and dilute acetic acide and distilation. Table 1 Distx 1he o
arvi-g-alkvisnecinoniiles obtained by this peednre tagether
with the ernde vields obtained.

B. Aryldialkylsuccinonitriles.- A solintion cowtaining 0.2
mole of the apprapriate e-arvi-g-alkvisuecinoniiriles and execss
ti=nally 0.5 mole) of the desired alkyt halide in 400 1l of THIT
was stirred and tremted portionwise with a 17 exeess ntft H0°,
Nall (n mineral nil suspensiow).  After the additim was
campleted, the mixtnre was <tirred nuder reflnx nvernight, then
cooled il treated contionsly with o few milliliters of 110,
followed by 25 ml of glacial accetic acid.  Alter remasal of solids,
the filtrate was tuken ty dryness at the water prinp and the resi-
die was taken np in benzene,  After a water washing, the hea-
zene soliition wax taken ta dryness and the crnde produer wies
tritirated several times with petralenn ether to renove mineral
oil,  Trand mur spectra of the crude produets indicared rewsan-
able to excellent purity in cach case,

C. Aryldialkylsuccinimides.— To the still wartn sohitiom nf
30 g of KO 1 300 ml of ethanal plius 30 mil of 11O wax added
0.2 mole of the ernde arvldialkylsnecinonitrile gradnally with
stirring,  The mixture was brought 1o reflux and held there far
G hr. Liowas then cancentreated ot the water pip 1o ote-half
vohune, dilmed with an cynal volmme of 1LO. acidificd with
concentrated HCL and extracted three times with benzene.
These extracis were washed wiih 1) and 1aken ta drvness,
The residue was disiilled e the oil pnmp and the pmdnec was
eryetallized from henzene-perralenm cether vr agneans atenhiol.
In ey cases, the berzene extracts did nat contain appreciable
desired prodincet die 10 inecamplete hyvdrolysis mider basie can-
ditions. T sineh cases, the acidified agueons layver was heated
on the steamn bath far several hanrs or hinger, then caaled.
The product then crvstallized ant on stamding. This was then
recrvetatlized from an apprapriate salvent.
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