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A series of substiiuted 1-benzyl-3-butenylamines related to aletumine was prepared and evaluated biologically

for analgetic, anticonvulsant, antihypertensive, and antiinflammatory activity.

4-pentylamines was also prepared and evaluated.

Although various aralkylamines possess analgetic
activity,? they have not found clinieal utility in the
treatment of pain maiuly because of low poteucy aud
undesirable effects on the central nervous system.
Previous reports®* from these laboratories described
the analgetic effects of 1-beuzyl-3-butenylamiue
(aletamine) at doses below those produciug overt
symptoniatology. In addition, this aniine possesses
hypotensive, antlinflammatory, anorexie, aud anti-
corvulsant activities.?

With the goal of euliancing some of the properties
of aletamine, a series of substituted 1-beuzyl-3-butenyl-
amines was prepared. A series of related 2-benzyl-4-
pentenylamines was also prepared and investigated.

Chemistry.—The synthetic methods employed (meth-
ods A-T) are outlined by representative examiples in
Scheme I, Alternate methods used for the preparation
of intermediate esters, acids, and amides (methods
J-M) are shown in Schenie II.  All of the eonipounds
prepared by miethods A=\l are listed in Tables I-1X.

The ethyl «,a-disubstituted acetoacetates (I) were
obtained by alkylation of ethyl sodio-e-allylaceto-
acetate with the appropriate beuzyl chloride. The
acetyl group of the disubstituted acetoacetates was
readily cleaved and the esters produced (II) were
converted to acids (IIT) by saponification. In sone
cases, the disubstituted acetoncetates were converted
dircetly to the aeids by refluxing with potassium
hiydroxide in aqueous aleohol.

The acids (ITI) were converted to amides (IV) by
reaction of their mixed anhydrides with ammonia.
Hofmann rearrangenment of the amides readily pro-
duced the butenylamines (V). When tlie reaction was
carricd out in methanol, the methyl carbamates (VII)
were obtained. In some ecases, the corresponding
butenylamine was also isolated. The methyl earba-
mates (VII), alteruately, could be converted to the
butenylamines (V) by hydrolysis.

The pentenylamines (VI) were prepared by reduction
of the amides (IV) with lithium aluminum hydride.

Aceyl derivatives (VIIT) of the butenylamines (V)
were prepared by aeylation of the amine with the
required neid ehloride. Various other N-substituted
derivatives of 1-beuzyl-3-butenylamine were prepared.
These are included in Table VI and described sep-
arately in the Experinieutal Section.

(1) Presented in part before the Division of Medicinal Chemistry at the
153rd National Meeting of the American Cliemical Society, Miami Beacls,
Fla., April 1967.

2y I, Fellows and G, B, Ullyor, " Medicival Clhemistry,” Vol. 1, Jobn
Wiley apd Nons, lne., New York, N. Y., 1951, p 390,

¢y D0 DL Mienee, U, 8. Patent 3,210,424 (1965).

1) 1. Nbemano, J. T. Iitebens, 3. Goldstein, and J. M. Beiler, lyeh.
Did. Pharsowodyn. Ther., 3 pross.

A related series of 2-benuyl-

TasLe 1
[THYL 2-SUBSTITUTED 2-ALLYLACETOACKTATES
COCH;
]
ArCHLCCO,Ce

CIL.CH==CI1,
Bp (mm)

i or
No. Ar Methol vield mp, °C Formula?
1 4—F-CGI{4 A 51 101-104 ()15111{1[“()3
(0.2)
2 4--PrCelly A 75 138 Cr9l2605
(0.25)
3 3-CFsCelly A 0 115-120  CrHpl's0;
(0.5)
4 :5,4—CH202CG[‘13 .‘\ 7 1 16-'—)'- 1 67 (,‘1:1120()5
(0.4)
v'.—) :)‘,‘1,5'(01{3() )3(_:51 l 2 .‘X 7() (53—6-—) (/‘1 :)1125()5
6 CeH;CH=CH A 62 123 Cis11220;
(6.05)
7 2-CH0-1-Cplls A 25 89-80 Cu o0y
& 2-CulS A £ 120 C1sH13058%
(0.5)
O 2-CsIIN A S0 106 CrisHpNO;
(0.05)
10 3-CsH4N A 500 126-128  CpllsNOy»
(0.5)
11 4-CsHLN A 56 131--134  Cis1uNOs
(0.4)

» All apalyses were for C, 11 or C,; 1, N when N was present.
PO ealed, 63.13; found, 63.81. (2 caled, 68.94; found,
69,54,

The amides (IV)
outlined in Scheme I1.

The appropriate diethyl «-substituted malonate
(IX) was alkylated with allyl bromide or a substituted
bromopropene to forni the diethyl a-allyl-a-substituted
malonates (X). The malonates were hydrolyzed aud
decarboxylated to form the peutenoic acids (IIT) which
were converted to the amides (IV) or esters (I1) by
standard niethods.

Demethylation of 1-(4-methoxybenzyl)-3-butenyl-
amine (XI) resulted iun a cycloalkylation reaction to
forni  2-amino-4-methyl-6-hydroxy-1,2,3,4-tetrahydro-
naphthalene hydrobromide (XII) (Scheme IIT).

The structure of XII was verified by the nmr
spectrum which exhibited a doublet ceutered at 1.27
ppm, attributable to the methyl group, and signals in
the aromatic region which integrated for three protons.

The attempted acid hydrolysis of ethyl 2-(4-ni-
trobenzyl)-4-pentenoate (XIIT) resulted in lactoni-
zation to the y-lactone (XIV)? (Scheme IV).

were alternately prepared  as

va) Lactonization of olefinie acids and esters las Leen reviewed Ly M.
I, Ansell and M. H. Paliner, Quart. fev. (London), 38, 211 (1464).
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TaBLE II: DIETHYL 2-SUBSTITUTED 2-ALLYLMALONATES
CO.C.H;
ArCHz(l)COzCsz R,
CH,CH=C
AN
R,
No. Ar Ri R: Method ¢ yield Bp (inm), °C Formula?®
12 CeHs H CH; J 86 135 (0.25) Ci1sHasOs
13 C:H; CH;, CH;, J 94 122 (0.05) Cy9H3604
15 CeHpy H H J 55 116 (0.3) C17Ha04
16 1-CHy H H J 87 160 (0.45) CaHz404
17 1-CoHy H CeH; J 89 222-224 (0.05) CyHagO4
18 CeH;(CHa,), H H J 91 142 (0.2) C1oH604
19 CeH;CH=CH H CeH; J 24 198 (0.5) CasHosO4gb
o All analyses werefor C, H. ® C: caled, 76.50; found, 75.99.
ScHRME [
(|JOCH3
NaH NaOEt
ArCH,Cl + CH;COCHCO,C.H; m ArCHz(JICOZCsz EOn
H,CH=CH. CH,CH=CH, (method B)
I
ArCH,CHCO,GH; — 295 arcH,cHCOOH — LENCC9C AicH.CHCONH, — ~2OHBE 4\\CH,CHNH,
| 2. HCI 2. NHs' (method )
CH,CH=CH, (method C) CH,CH=CH, (method D)} CH,CH=CH, CH,CH=CH,
II III v vV
LAH NaOH, Cl: NaOH RCOCI
CH:OH (method G)
(method H) | (method F) (method I)
ArCHz(fHCHzNHz ArCHz?HNHCOZCHS ArCHz(fHNHCOR
CH,CH=CH, CH,CH=CH, CH,CH=CH:
VI VIIL VIII
Scueme 11 ScHEME IV
NaOEt
AI‘CHzCH(C(?zczna)z m}l—?}; NO, CH,CHCO,C,H; concd HCI
IX (method J) ] reflux
CH,CH=CH,
ArCH,C(CO,C,H): —2"}%}; ArCHz(|3HCOOH XIII o
H,CH=CH, (method K) CH.CH=CH, NOZ—Q—CHZ
X 1. SOCl. III 0
: EtOH, p-TsOH
Aﬁgﬁog l/(rf)ethoff 'MS) CH3~
X1V
.AI‘CHQ(EHCONHz AI‘CIIchCOQCzIIS
i centered at 1.47 ppm, from the methyl group of XIV.
ISHZCH—CHZ HéHZCHz(:HZ 2-Benzyl-4-pentenamide (XV) was readily converted
to 2-benzyl-4-pentenonitrile (XVI). The nitrile was
Scrrme 111 converted to the amidine (XVII) and to the amidoxime
(XVIII) by conventional procedures (Scheme V).
cmo—@—cm HNH, 48% HBr
reflux ScHEME V
CH,CH=CH,
0 CGH5CH2THCONH2 S0Cl, C:H;CH,CHCN
NH, CH,CH=CH, CH,CH=CH,
HBr xv 1. HCL MeOH XVl
HO e lNHZOH
CH, 2. NH,
XII IETH IEIOH
C;H:CH,CHCNH, C.H,CH,CHCNH,
Compound XIV was assigned the v-lactone structure _
rather than the isomeric é-lactone structure on the CH,CH=CH, CH.CH=CH.
basis of the umr spectrum which showed a doublet Xvi XVII
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Tanuk 111
iy 2-SuBsTITUTED 4-PENTENOATES
A\r(3[1;(3[[(‘)(’):()-,-[l;
12,
CHLCT =
R

No Ar Iy Re Metbod Y oavield [Ys (ma), *C FForusalu?
20 4-Cl1LCel L, 1 11 3 57 05 (3.0) Ci511500,
21 4—L-PICGH4 11 11 M 73 03 (0()5) C]:ll;4()_-
22 4-FCeH, It IT H 84 71-72(0.12) Ci:H,FO,
21 4-NO,Cell4 11 11 I3 44 147 (0. 4) CisHppN Oy
24 3-CF;Cel14 11 11 B 04 85(0.25) CisH 7 F30.
25 3,4-CH,0,Cel 1, 11 11 B T4 124 (0.2) CsH 504
20 1-Cyolly 11 11 13 78 145 (3.0) CigHy0,
27 1-Cyo 11 Cslls A N4 205-207 (0. 1) CualLy40,
28 Cslls Clly Clly M 0 05 (0.05) CreHy 004
20 CelI;ClE==CII1 11 11 B 85 110(0.2) CiglTy0,
30 CeH;CH==CIT 11 Cell, Y| N1 184~186 (0.05) CpH340;

:5 1 2-(/‘4113S ” l l l‘; N ().) (1-—) . 0,\ (,‘/121{1502S
32 2-CsI,N I1 T B ST 32(0.1) CisHpNO.
B 4-Cs 1N I 11 13 64 115(0.5) CupllpNO,

» All analyses were for C) Hoor C, 11, N when N was present.

b

caled, 78.01; Tound, 77.54.

TapLe IV

2-SUBSTITUTED 4-PENTENOIC

ArCILCHCOOI

Acibs
Iy
CHCH=C
Tt
Vi (1o1ys
N Ar 12 Rz Metbod Vi yiehl or mp, °C Rx Forpsuhd®
RE 4-Cl15Cel 14 11 11 C T2 138 (3.0) CyaH60)2
35 4-1-PrCsll, T 8§ ¢ 96 133 (0. 1) Crs0.
36 4-FCel14 11 1 ¢ 2 113-117 (0. 1) CraHpsFO,
3 3-CF;Cell, 11 11 (¢ 93 6566 A CisllisF30s
38 2-ClCeI,4 T 11 ( 70 132-133 (0.2) Che I CIO,
3 2-CHO0CsI14 I1 11 © 95 55-56 3 (311605
4() :?,4—(01130 )QCGII3 “ “ ( ! Sl ()7'69 \ CHII]U(M
41 2,6-(CH;30).CeHj I 11 (@ S1 92-04 B C14H 1504
42 3,4,5-(CHy)sCell 1 i ¢ S0 8780 B C1sHaOs
43 3,4-CH,0,C¢H; 11 1 « s 70-71 C C13H1404
44 1-CoH; I1 1 ¢ 92 T0-72 C C1eH160:
4:) E-CHso-l-Clolls l{ l[ (. 7-—) Bf)—‘)() B 0171‘11303
46 Cell;CH,CH, 11 H K 79 137 (0.15) C1aI1350,
47 Cel1;CH=C11 I 11 O 69 142--144 (0.01) Cyal 10,7
48 Cell; 11 CHs K 02 128 (0.25) (1311160,
49 Celly CHy ClI; Ik 7 98-99 (0. 1) C13Hi0,
50) Cells I8 Col; Ix 5% 52-83 © CisH1530,
51 Cell 1 ClE==CHCH; K 63 143 (0.05) CisH 10,
52 (,‘GHOCH::(‘ 11 I1 CGI‘I;, I< 44 88--90 D (;onzo()z
53 1-Cyoll; 11 CelT, K il 1539-140 D] (@773 71
.—)4 CGII]] II l l l\' “-5 1 .)2 (() -—)/' (‘/121[2002
5o 2-CyI1,.8 I1 B & 01 130 (0.6) CroHppOa81
56 3-CsH4N H 1 o 85 168 (0.35) CuHiNO;
57 4+-Cs N IT IT ¢ 92 112-114 @ Cul1sNO,

* Recrystallization solvent:

for C, Il or C, H, N when N was present. ¢ C:

Biological Evaluation.—Compounds of the buteuyl-
amine and pentenylaniine series were screened for
their analgetie, anticouvulsaut, antihypertensive, and
antiinflammatory activities. A summniary of the coni-
pounds which were active in the preliminary sereening
tests is shown in Thable X.

Compounds 81 and 86 were active in bhoth the
analgetic and anticonvulsant tests.  Compound 81

A, Cglls; B, Cellg-petroleum ether (30-60°): €, Iit.0-Cely; D, CeHe—Celia
caled, 77.75; found, 77.28.

b All analyses were

4 ealed, 61.19; found, 61.68.

(aletamnine) also demonstrated weak antiinfianimatory
and antihypertensive activity but did not meet the
activity eriteria established for the screeniig tests.

In geueral, no significant increase in pharmacological
activity was observed for auy of the butenylamine or
pentenylamine analogs of aletawine; hence, no sys-
tematic  structure -activity  correlations could be
derived.
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TaBLE V
2-SUBSTITUTED 4-PENTENAMIDES
AI‘CHQCHCONHQ
R,
v
HzCH=C
AN
R,
No. Ar Ri Re Method % vyield Mp, °C RS" Formula®
38 CsHs H H a 72-74 ClelsNO
59 4-CH,3C¢H, H H D 73 94-95 A CisHiNO
60 4—i-PTCsH4 H H D 74 54 B ClstlNO
61 4-FCeH, H H L 78 C C.H;(FNO
62 3-CF3CeH, H H D 92 53-55 B CisHiFsNO
63 2-CIC:H, H H L 68 104-106 D CHi«CINO
64 3,4-(CH;30 ),Cs; H H D 80 99-100 E C14H1sNO;
65 3,4,5-(CH;0);CeH, H H D 75 113-115 F CisHuNO,
66 3,4-CH-0,CHj H H L 87 92-93 G Ci1sHisNOs
67 1-CiHy H H L 97 149-150 H CiHi7NO
68 2-CH;30-1-CyoHs H H D 78 135-136 F CiH1sNOy?
69 CH;CH.CH, H H D 86 81-83 B C1H;sNO
70 CeH; CH=CH H H D 97 80-81 B CiHi:NO
71 CeH; H CH, D 91 95-96 G CisHizNO
72 CeHj; CH; CH; D 96 71-73 G CiHisNO
73 CeHs H CeHs D 94 117-118 I CisH;sNO
74 CeH; H CH=CHCHj; D 60 120-123 A CisH1sNO
75 1-CyoHy a CeHs D 90 176-177 I Cy,HuNO
76 CeHyy H H L 94 92-94 G Ci:HyNO
77 2-CyH,S H H D 82 89-91 A CypH;NOS
78 3-CsHLN H H D 56 103-105 D CunHuN-0O
79 4-C:HN H H D 69 153-154 J CuHisN,0-TICl

s Previously reported: D. D. Micucei, S. Avakian, E. Dietrich, J. M. Beiler, and G. J. Martin, Exp. Med. Surg., 11, 185 (1953)-

b Recrystallization solvent:
EtzO—Can; H, EtOH, I, CGHG; J, EtOAc.

Experimental Section

Melting points were taken on a Thomas-Hoover capillary
melting point apparatus and are corrected. Boiling points are
uncorrected. The nmr spectra were run on a Varian A-60 nmr
spectrometer using TMS as the internal standard. The ir spectra
were obtained with a Perkin-Elmer Model 21 double-beam ir spec-
trophotometer. Where analyses are indicated only by symbols
of the elements or functions, analytical results obtained for those
elements or functions were within 40.49, of the theoretical
values.

Biological Methods.—All compounds were administered by
gavage either as a tragacanth suspension or in aqueous solution.
The volume administered was 0.1 ml/10 g of body weight. The
screening doses were selected from a preliminary mouse dose-
range study and consisted of either the minimal symptomatic
dose or a maximal dose of 250 mg/kg po.

Analgetic Test.—The phenylquinone writhing test of Hender-
shot and Forsaith® was used. Compounds protecting five or
more of ten mice tested from the writhing syndrome were con-
sidered active.

Anticonvulsant Test.—The maximal electroshock seizure test
of Swinyard, et al.,” was used. Active compounds were those
which protected five or more of ten mice tested from the tonic
hind leg extensor component of the seizure pattern.

Antihypertensive Test.—Blood pressure was determined indi-
rectly by a caudal plethysmograph system in rats rendered hyper-
teusive by a modified Grollman® technique. Three rats were
tested per compound and active compounds were those producing
a mean fall in blood pressure of 209, or more.

Antiinflammatory Test.—The method used was that previously
described by Goldstein and Schnall.? Carrageenin (29,) was
injected at the base of a rat’s tail and 24 hr later the abscesses

(6) L. C. Hendershot and J. Forsaith, J. Pharmacol. Exp. Ther., 128,
237 (1961).

(7} E. A. Swinyard, W, C. Brown, and L. 8. Goodman, ibid., 106, 319
(1952).

(8) A. Grollman, Proc. Soc. Exp. Biol. Med., 57, 102 (1944),

(9) 8. Goldstein and M. Schnall, 4rch, Int. Pharmacodyn. Ther., 144, 269
(1963).

A, Et,0; B, CsHus; C, CeHiz; D, CeHe-CeHis; E, EtOH-Et,0; F, C¢He—petroleum ether (30-60°); G,
¢ All analyses were for C, H, N. ¢ C:

caled, 75.81; found, 76.48.

were removed and weighed. Five rats were tested per compound
and active compounds were those which produced a mean decrease
in abscess weight, compared to controls, of 309, or greater.

General Methods for Preparation of Compounds of Tables
I-IX. Method A. Ethyl 2-Substituted 2-Allylacetoacetates.—A
mixture of 0.1 mole of NaH and 400 ml of C;H;s was stirred at
70-80° while a solution of 0.1 mole of ethyl 2-allylacetoacetate in
30 ml of CsHs was added, dropwise, during a 15-min period. The
reaction mixture was refluxed 1 hr and cooled to 75°, and 0.1
mole of the appropriate chloro compound dissolved in 80 ml of
C:Hs was added during a 15-min period. The mixture was
refluxed 6 hr, cooled,and filtered through Celite, and the filtrate
was washed with H,O. The C;H; solution was dried (NaSOy)
and concentrated, and the residue was distilled.

Method B. Ethyl 2-Substituted 4-Pentenoates.—A mixture
of 0.5 mole of NaOEt, 500 ml of EtOH, and 0.5 mole of the ethyl
2-substituted 2-allylacetoacetate was refluxed 6-8 hr. The EtOH
was removed, 500 ml of H,O was added, and the oily product
was extracted with Et,0. The Et,0 solution was dried (Na,SO4)
and concentrated, and the residue was distilled.

Method C. 2-Substituted 4-Pentenoic Acids.—A mixture of
0.5 mole of the ester, 1.5 moles of KOH, 500 ml of H,O, and 500
ml of EtOH was refluxed 4-6 hr. The reaction mixture was con-
centrated, and the residue was dissolved in H:0, cooled, and
acidified with HCl The product was extracted with Et.O
or C¢Hs and dried (Na,SOy), the solution was concentrated,
and the residue was either distilled or crystallized.

Compounds 35 and 45 were obtained directly from the keto
esters 2 and 7 in this procedure.

Method D, 2-Substituted 4-Pentenamides.—To a solution of
0.1 mole of ethyl chloroformate in 100 ml of CHCl; maintained
at —30° was added a cold solution of 0.1 mole of the acid and
0.1 mole of Et;N in 100 ml of CHCl; during a 40-min period.
The reaction mixture was stirred an additional 1.5 hr at —20 to
5°, and NH; was bubbled through the ccld mixture for 20 min.
After stirring an additional 30 min at 25°, the mixture was
filtered and the solid was extracted with CHClL;.. The CHCl;
extract was combined with the filtrate and washed twice with
cold 59 NaOH solution, then with H:O. The dried solution
was concentrated and the residue was recrystallized from the
appropriate solvent.
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TasLe VI

1-BENZYL-3-BUTENYLAMINES
CHHCHL,CIINR, I,

CHLC ==,

No R¢ R- Metlonl
0 11 I1 I
S 11 T
N2 11 Clly 11
8 11 CIT;
sS4 T C.I; 11
85 I1 n-Cslly 1
806 (Cll;),C=
hj 1T
b 11
84 11
00 11 Csl;CH, I1
91 11 Csl1;CH,CllI, |§¢
02 11 TO(CH,js 11
0.3 11 CILO,CCILCH,
94 CIH;0.CCIL,CLL CH;0.CCH.CH,
05 CI; GlHg 1
96 Cl; Cll;
a7 CIIL; CO,CyH; I
o8 Ca; TO(CH. )y 1
N
9
1 —<0]
N
100 Cll, <
~<,)
101 I1 CO,CLI15 I
102 1T COCII;
1033 11 COGH==CII, 1
104 I1 CO(CH,)CI I
105 11 COCII,CH,COOI1
1006 11 COCIL,CH(CgH;).
107 I1 C0-3,4,5-(CH:0):CsI, 1
108 I1 CO-3-C:HuN I
109 CH;0,CCHLCH, COCIHN(CII,)s
110 k CO-2-CO.CH,Cs 4, 1
111 8 CON11,
112 11 CONTICH;
113 1 CON(CIs). I
114 11 CSNHGCHy
115 I C(==NH)N(CII;),
116 COCH,CH.CO
117 CH.CII,CH,CIH, I
CQ Co
118 Cl 1 75
Cl Cl

* Recrystallization solvent:

vionsly reported inref 3. ¢ C:  caled, 75.11; found, 73.61.

Method E. 1-Substituted 3-Butenylamines.—A stirred solu-
i of 0.1 mole of NaOH i 100 mi of HoO was cooled to —3° and
Br: (0.04 mole) was added during a 5-min period. After the re-
action nmuxture was stirred 30 min at 0°, the solid amide (0.02
mole) was added and stirring was continued 1.5 hr at 0-5°.
The temperature was allowed to gradually increase to 25°, and
stimming was eontinued 16 hr. The mixture was heated at 35° for
I hr, cooled, and extracted with Et.O. The Et,O solution was
dried (NasSQ,) and concentrated, and the residne was distilled
or converted to the hydrochloride salt in Et.0.

In those cases in which the amide contained one or more
methoxy groups on the CeHe ring, it was generally necessary
to heat the mixture at 50-70° for 1 hr, after the temperature
of the reaction mixture had reached 25°.

Method F. N-Carbomethoxy-1-substituted 3-Butenylamines
and 1-Substituted 3-Butenylamines.—A solution of 0.1 mole of

A, EION-Et0; B, CeHeColli; €, FtCOMe:
-PrOIT; H, CeHe—Colly; I, EtOAe; J, 143N K, MeOH; 1, Skellysolve B; M, MeOl-Et,0.
¢ Fumarate salt. 7 C:

Ly (1ysg)
coovield or pip, °C R=w Formuala®

62 60-62 (0.3 CullN
159-161 A CuHN - 1ICH

70 54-37 (0. 1) CiHiuN
104-106 13 CHyyN - HCL

S0 107-108 C CisHioN - TICT

46 110-112 D CanN HC1

86 70 (0 25 Cmng.\I

58 110114 I CrHaN-TCl

25 79-84 (0. 1) CuHnN
104-105 Cpl1N - TCH

32 121-124 A Cty N HCl4

26 154157 CwI’IzaN JHCL

N1 1-30—1—){ Cr (CMIIle 02)7' (/‘4”404"’

rEi 123 ((’ 03 ClstlNO;

11 174 (() ():)7) C19H27N04

90 69-71 (0.2 CisHigN
123-126 B CHpN - HCI

sl 105 (0. 1) CisHyNO,

79 114-115 (0. 05) CieHasNO

52 133- 13 CraITsN,O

64 11211400, 1) CislleoN20

90 117-120 (0.3) Cral11sNO,

78 (J()—Gl l: C13['{17NO

68 57-62 CHisNO
134-137 (0.7)
138-140 (0.3) CieHasNO

83 121-123 G CisH1aNO,/

86 100-102 1 CyelTzNO

62 157168 1 CoHasNO,y

74-75 CrHiN0O

36 195-197 (0.05) CaoH;oN.04

56 108-104 11 CyoHaNOs

90 88-90 J C1oHi6N-0O

86 124-127 K CisHzo N, O

91 N2-84 L. CHIIzoNz()

7 36--88 K C sHao NN

3 153--155 M CrHyN;- 1HCL

77 133135 (0. 1) CisHuNO,

5% 73-74 L CiITaN - CsHO0q7
120-121 G C1oH13CLNO,

F, MeCN; (1,
¢ Pre-

D, =PrOl-EnO; L) Tu0-Cellygg
b All analvses were for C, 1, N.
caled, 68.97; found, 69.50. ¢ Citrate salt.

ihe required amide i1 300 ml of MeOIH was treated in a dropwise
manner with a solution of NaOCI prepared from 0.37 mole of
NaOH, 0.24 mole of Cl, and 120 ml of ice-H,0. The mixture was
refluxed 1 hr and concentrated in wvacuo to remove MeOH.
The residue was extracted with Et,0, and the Et,0 solution was
washed with dilute HCl and then with H,O. The dried Et.O
solution was concentrated and the residue was recrystallized
from the appropriate solvent.

Compounds 120, 126, and 142 were isolated from the FHCI
extract above by making it basic with Na,CO; and extraction
with Et;0. The dried Et,O extract was acidified with dry 1Cl
to precipitate the hyvdrochloride salts.

Method G. 1-Substituted 3-Butenylamines.——A nuxture of
0.2 mole of the carbamate and 250 ml of 409, NaOII solutivu
was refluxed 2 hr. The reaction mixture was steam distilled and
the amine was extracted from the distillate with Et,0. The
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1-ARALKYL-3-BUTENYLAMINES

TasLE VII
1-SUBSTITUTED BENZYL-3-BUTENYLAMINES
RCGH4CI'IIzCHNR2R3
CHZCH=CH2
Bp (mm)
Rs Method % yield or mp, °C

H E 26 161-163
H F 14 144-146
CO,CH; F 41 116-119 (0.3)
H E 30 146-148
H E 41 188-190
CH; H 81 128-130
CO,CH;, F 61 57
H F 18 129-132
CO,CH; F 42 46-50
H E 50 141-143
H E 34 102-104
CH; H 74 108-110
H E 46 122-123
CH; H 88 109-111
CO,C.Hs I 76 127-130 (0.2)
COCH,Cl I 68 150-155
H E 70 165-166
H E 62 219-220
CH; H 67 126-128
CH; H 74 133-134
CO.CH; F 72 58-60
H E 80 212-213
H E 35 142-143
H F 13 196-198
CO.CH; F 53 86-87
CH; H 32 139-141
CO,CH; F 80 132-136

Rg?

- W e -

w]

SodomE QU A

Formula?
CH;sN-HCl
CuHi,FN-HCl
CiHeFNO,
Ci:Hi,F3sN-HCl
CuHi:CIN-HCI
C:H;(CIN - HCI
C;3H;6CINO,
CuHi,CIN-HC1
C3H1cCINO,
C:HyNO-HCl
C:HzNO-HCI
Ci:HisNO-HCl
CHisNO-HCI
CisHpNO-HC1
CisHuNO;
CisHyCINO,
Ci:H1sNO,- HCI
Ci3H;sNO,- HC1
C1:HyNO,-HCl
Cy14H NO,- HCI
Ci:HaNO,
CisHaNO;- HCI
Ci2Hi;:NO.- HCl

ClewClzNO -HCle

CisHi7CLN O,
CuHyN-HCI
ClﬁHZINOZ

539

s Recrystallization solvent: A, EtOH-Et,0; B, CeHiys; C.i-PrOH-Et;0; D,EtCOMe; E,EtOH; F,:-PrOH; G,Et,0; H, MeCN;

May 1968
No. Ri1
119 4-CH,
120 4-F
121 4-F
122 3-CF;
123 4-Cl
124 4-Cl
125 4-Cl
126 2-Cl1
127 2-Cl
128 4-CH;50
129 3-CH;0
130 3-CH;0
131 2-CH;0
132 2-CH,;0
133 2-CH50
134 2-CH;0
135 3,4-(CH30).
136 2,6-(CH;0),
137 2,6-(CH;0),
138 3,5-(CH30),
139 3,5-(CH;0).
140 3,4,5-(CH;0);
141 3,4-(CH,0,)
142 4-CH,0-3,5-Cl.
143 4-CH;0-3,5-Cl.
144 3,4-(CHs).
145 3,4-(CHj),
I, Me,CO.
No. Ar
146 Cell;
147  C¢H;
148 C¢H;
149  C¢H;
150 C¢H;
151 C¢H;
152 CeH:CH.
153 Ce¢H:CH.
154 C¢H;CH.CH,
155 CH;CH=CH
156 C:H:CH=CH
157  1-CyHy
158 1-C,Hy
159  1-C,Hy
160 1-010H7
161  2-CH;0-1-CHe
162 C.Hy
163 2-CyH,;S
164 3-C:H.N
165 4-C;H,N

¢ Recrystallization solvent:
for C, H, N.

b All analyses were for C, H, N.

°C:

Ri1
H
CH;
H
CO,CH;
H
CO,CH;,

H
CO.CH,
H

H
CO.CH;
H

CH,
CO.CH,
CO.CH,
H

H

H

H

H

caled, 68.07; found, 67.55.

¢ C: caled, 48.59; found; 49.10. ¢ C:
TasLe VIII
1-STBSTITUTED 3-BUTENYLAMINES
ArCH,CHNHR;
(|3HZCH=CR2R3
Rz Rs Metliod Y9 vield
I CH; E 26
H CH; H 58
H CeH; G 45
H CeHs F 57
CH; CH; G 82
H CH=CHCH; F
H H G 79
H H F 65
H H G 24
H H G 83
H H F 61
I H G 30
H H H 34
H H F 59
H CeHs F 18
H H E 23
H H E 35
H H E 41
H H G 27
H H E

2 Citrate salt.

Et,0 solution was dried over Na.SO4 and acidified with dry HCl
to precipitate the hydrochloride salt.

Method H.

1-Substituted 3-Butenylamines and 2-Substituted

4-Pentenylamines.—To a stirred mixture of 0.2 mole of LiAIH,
and 400 ml of THF was added, dropwise, a solution of 0.1 mole

e C:

Bp (mm)
or mp, °C

140-142
146-147
191-192
80-82
109-111
48-54
138 (0.05)
141-146
104 (0.05)
117-118
188-190
40-42
230-231
131-133
84-85
125-129
165-166
118-119
121-123
178-180
187-190

Rs®

Qe

HeWH@wgoEw W ©

caled, 52.85; found, 53.33.

Formula®

CiHyN-HCl

CisHioN-HCl
CiyH )N -HCl

CisHaNO,

CyHyoN - HCI

C1eHaNO,

ClenN -HCle

CI4H19N02

CsHioN -HCl

CisHisN-HCl
CisH1eNO,
Ci:HiN-HCI

C1sH1oN - HCl

CyH1NO;
CasHasNO,

CleHl QNO M CeHgOTd

CuHxN-HCI

CyHi:NS-HCl

CroHisN.-2HCl
CioHuN, - 2HCle
A, MeCN; B, EtOH-Et.0; C, C¢Hu; D, MeOH; E, EtOAc; F, MeOH-Me.CO.
caled, 51.07; found, 51.69.

b All analyses were

of the required amide or carbamate in THF. The reaction mix-
ture was refluxed 6-8 hr and cooled, and, in turn, 10 ml of 109,
NaOH solution, 10 ml of saturated Na,SO; solution, and 30 g of
Na:SO, were added. The mixture was refluxed 30 min and filtered,
the solid was washed with THF, then with Et;0, and the filtrate
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TaBLe IX
2-SUBSTITUTED 4-PENTENYLAMINES
ArCHz(]'THCIIgN T,

(.”_-(,.” N (.HQH:‘.

Nos. Ar tH R Rz
166 Cells I I I
167 Cells CORColls H I
165 Cells 11 1 Cell,
170 4-CH30C,11, 8 II I
171 2-CH;0CeH, IT H 1
172 2-CH;0CeH, CHs H JG
173 2-CH;0CeH, CO,C. 115 1T 51
174 3,4-(CH30),Ce11; 11 1r II
175 3,6-(CH,0),Cel;5 IT I 11
1786 3,4,5-(CT:0)5CsI1, I 1 1
177 3,4-CT1,0,CelT; 1 1 H
178 CeHCHCI, 11 11 I
179 CeHsCHL,CH, COLCell5 11 11
INU 1—C101{7 H l l H
181 2-CH;0-1-Cyolds I H 11
152 Celly I 11 H

* Recrystallization solvent:

1. caled, 7.70; found, 8.28, very hygroscopic. 4 C:

A, EtOH-Et,0; B, MeOH-Et,0.
caled, 82.48; found, 82.01. = C:

B (ron

Medonl 75 yield or myp, °C = Forpuls®

I 96 128--129 A Cpl1;;N - 11T

1 70 131132 ((,)‘2) C]f,HnN()g

11 sS4 80-85 I3 Cisl Ty N - HCIe

I1 00 83-87 (0 -;) C]usN‘l

I1 <83 S-87 A CisH g NO-HCl

Il N2 H0-95 (0. 2) C 1 NO

11 90 105109 (0.6) CrHyNO

I rA 133-136 (0.2} (31511231\.()3’

11 50 LO7T--100 A CralIag N,y - 1T

I1 79 120-124 (0.33) CralIy NOy/

11 44 T3 A Cisl{aNO;s- 11C]

11 0o 09102 A CislTNO,- 1TCT

11 02 0798 (0.3) CyaIIyNe

1 74 146--147 {0, 05) Crl1NO»

11 44 156-157 A CieHoN - 1HCL

11 643 120-121 A CrilIaNO - CsHs044
11 T 63 40.2) CrHyN
» All analysex were for C, 1, N. « C: caled, 75.09; found, 74.40,

caled, 69.29: found, 69.77. ¢ C: ealed,

during a 2-hr period. After refluxing 6-8 hr, the mixturc was
concentrated and the resxidue was mixed with 800 ml of 11,0
and 800 ml of Et). The Et.0 layer was separated, dried over
Mgs0y, and concentrated, and the residue was distilled.
Compound 19 was prepared from diethyl malonate and -

71.46; found, 70.79. ¢ C: caled, 82.71; found, 81.08. * Maleate salt.
TasLe X
I'est Aetive compounds
Analgetic N1, 83, 86, 92, 96, 117,
123, 142, 147, 152, 166,
171,175
Anticonvulsant 31, 86, 101, 156, 157

Antihypertensive
Antiinflammatory

58, 67,101, 140, 167, 175
58, 83,107, 108, 138, 152

was concentrated. The residue was extracted with Bt,0 and
the INt.O solution was dried (NasSO4). After removal of the
11,0, the product was purified by distillation or converted to
the hiydrochloride in Et0.

Compound 84.—The amide eniployed was 1-benzyl-N-acetyl-
3-butenylamine (102) aud the reaction mixture was refluxed 20
hr; bp 67° (0.1 mm).

Compound 85.—The amide employed was 1-benzyl-N-
acryloyl-3-butenylamine (103) in a 1:4 molar ratio to LiAlHy;
bp 70° (0.1 mm).

Compound 92.—The amide employed was 1-benzyl-N-(2-
carbomethoxyethyl)-3-butenylamine (93) in a 1:4 molar ratio
to LiAllly and the mixture was refluxed 24 hr; bp 117° (0.025
mm). The fumarate salt was prepared by dissolving equivalent
amounts of the base and fumaric acid in EtOT1, followed by the
addition of ether to precipitate the salt.

Compound 98.—The amide employed was 1-benzyl-N-acetyl-
N-(3-acetoxypropyl)-3-butenylamine and the mixture was re-
fluxed 18 hr.

Compound 117.—The amide wuas N-(5-benzyl-1-buten-4-y1)-
sicecinimide (116) in a 1:5 molar ratio to LiAlld,. The mixture
was refluxed 16 hr; bp 80-86° (0.1 mm). The citrate salt
was prepared in -PrOH-Et.O from equimolar amounts of the
base and citric acid.

Method I. N-Acyl-1-substituted 3-Butenylamines —A mixture
of 0.03 mole of the appropriate amine, 0.03 mole of Et;N, and
200 ml of Et;0 or Ce¢H¢ was cooled and stirred while the acid
chloride (0.03 mole) was added dropwise. The reaction mixture
was then stirred at 25° for 5 hr and filtered, and the filtrate was
washed with 109, HCL, 1097, KOH solution, and then with H.0.
The filtrate was dried (MgS0;) and concentrated and the residue
either was distilled or recrystallized.

Method J. Diethyl 2-Substituted 2-Allylmalonates.—A solu-
tion of NaOLEt, prepared from 2 g-atoms of Na and 1 L. of EtOI1,
was treated with 2.0 moles of the 2-substituted diethyl malonate
during a 2-hr period. The reaction mixture was refluxed 2 hr
and cooled and the required bromo- or chloropropene was added

chloro-1-phenylpropeue using this procedure.

Method K. 2-Substituted 4-Pentenoic Acids.—The procedure
was similar to method C except 3.5 moles of KOH was used and
the mixture was refluxed 24 hr. 'T'he residue obtained was heated
at 160-180° for 2-3 hr. The product was purified by distillation
or crystallization.

Method L. 2-Substituted 4-Pentenamides.—A misiure of
0.05 mole of the acid and 20 ml of SOCl; was refluxed 2 hr. SOCl,
was rentoved and the acid chloride was distilled. NIH; was
bubbled through beuzene at 5-15° while the acid chloride in
Celle solution was added dropwise. The reaction mixture was
stirred 1 hr at 23°, and the product was filtered and washed with
11,0,

In one instance (64), the acid chloride was poured into cold
NH,OH solution with stirring and the product was filtered.

Method M. Ethyl 2-Substituted 4-Pentenoates.—-A mixture
of 0.1 mole of the acid, 40 ml of EtOMM, 200 ml of CHCl;,
and 0.5 g of p-TsOH was refluxed 16 hr in a flask fitted with a
[Tercules trap. After the theoretical amount of 1,0 had been
collected, the mixture was concentrated. The residual oil was
dissolved in Et;O and washed with 10¢; NaOH solution and then
with F,0. The Et;0 sohuion wnas dried (KaCO;) and concen-
trated and the ester was purified by distillation.

1-Benzyl-N-acetyl-3-butenylamine (102).-~1-Beuzyl-3-butenyl-
aunine (80) (10 g, 0.06 mole) was added dropwise to 20 ml of
A with stirring.  After the addition wus complete, stirving
was continned for 15 min, and the mixture was poured into ice,
‘The Ce¢Hs extract was dried (Na:80,) and concentrated and the
residue was crystallized from Et.0-C;11,4 solution.

1-Benzyl-N-(2-propynyl)-3-butenylamine Hydrochloride (89).
~-A mixture of 40.3 g (0.25 mole) of 1-benzyl-3-butenylamine
(80), 40.5 g (0.40 mole) of Iit;N, and 100 ml of DMSO was stirred
during a 75-1in period while 35.7 g (0.3 mole) of propargyl bro-
mide was added. After the addition was complete, the mixture
was stirred 30 min ut room teniperature and 30 min at 95° and
riixed with ice and the mixture was extracted with Et.0. The
Et:O solution was extracted with 109, HCI, the extract was
made basic with 505, NaOH solution, and the basic solution was
extracted with It,0. After drying (MgSOs), the KEtaO was
removed and the residue (88) distilled; n?!p 1.5277.

The hydrochloride was prepared in ¢-PrOH-Etc0.

1-Benzyl-N-isopropylidene-3-butenylamine (86).—A mixture of
24 g (0.15 mole) of 1-benzyl-3-butenylamine (80), 50 il of Me,CO,
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and 250 ml of CHCl; was refluxed 18 hr during which time H,O
was removed from the reaction mixture by the use of an attached
Hercules trap. After concentration, the residual oil was distilled.
1-Benzyl-N-isopropyl-3-butenylamine Hydrochloride (87).—
To a stirred mixture of 7 g (0.16 mole) of LiAlH, and 300 mi of
Et;0, maintained at 5-10°, was added a solution of 26 g (0.13
mole) of 1-benzyl-N-isopropylidene-3-butenylamine (86) in 120
ml of Et;0 during a 2-hr period. The reaction mixture was
stirred 48 hr at room temperature, ice~-H.O and 109, NaOH
solution in turn were added, the mixture was filtered, and the
filtrate was dried with Na,SO,;. After removal of the Et,0, the
resxidual oil was distilled, yvield 15.3 g (589;), bp 65-80° (0.2 mm).
The product was dissolved in Et.O and acidified with dry HCl
and the precipitated salt was filtered.
1-Benzyl-N-( 3-phenethyl)-3-butenylamine Hydrochloride (91).
—The procedure was identical with the preceding experiment.
In this instance the amide was crude l-benzyl-N-phenacyl-3-
butenylamine, prepared by method I.
1-Benzyl-N-(2-carbomethoxyethyl)-3-butenylamine (93) and
1-Benzyl-N,N-bis(2-carbomethoxyethyl)-3-butenylamine (94).—
A solution of 433 g (3.0 mole) of 1-benzyl-3-butenylamine (80)
in 600 ml of MeOH was maintained at 0-5° while 750 g (8.7
moles) of methy!l acrylate was added during a 1-hr period. The
reaction mixture was allowed to remain at room temperature for
1 week and concentrated and the residue was distilled, vield 540
g (739%), bp 140-146° (0.15 mm). The bis addition product
(94) was obtained as a higher boiling fraction.
1-Benzyl-N-(2-carbomethoxyethyl)-N-piperidinoacetyl-3-bu-
tenylamine (109).—A mixture of 75 g (0.3 mole) of 1-benzyl-
N-(2-carbomethoxyethyl)-3-butenylamine (93), 30 g (0.3 mole)
of Et;N, and 400 ml of C¢H¢ was maintained at 5° during a 1-hr
period while a solution of 35 g (0.3 mole) of chloroacetyl chloride
in 100 ml of C¢Hg was added. The mixture was stirred 1 hr at
room temperature and filtered. The Ce¢H¢ solution was added
dropwise during a 2-hr period to a solution of 51 g (0.6 mole) of
piperidine in 200 ml of Me,CO and the reaction mixture was re-
fluxed 24 hr. After concentration, the residue was mixed with
1 1. of C¢He and extracted with four 500-ml portions of H,O.
The Cgl; solution was dried (Na,SO,) and concentrated and the
residue distilled.
1-Benzyl-N-acetyl-N-(3-acetoxypropyl)-3-butenylamine.—A
mixture of 21.9 g (0.1 mole) of 1-benzyl-N-(3-hydroxypropyl)-3-
butenylamine (92 base), 25 g (0.25 mole) of Et;N, and 400 ml
of CHCl; was stirred, maintained at 0° and treated with a
solution of 40 g (0.51 mole) of AcCl in 50 ml of CHCl; during a
1-hr period. The reaction mixture was refluxed 1 hr, cooled,
and extracted in turn with 100 ml of H,O, 100 mi of 109; HC],
100 ml of 10¢; NaOH, and 100 ml of H:0. The CHCI; solution
was dried (MgSOs) and concentrated, and the oil distilled; yield
28 g (92%), bp 170° (0.05 mm). .4nal. Caled for CxHysNO;:
N, 4.62. Found: X, 5.21.
1-Benzyl-N-(3,3-diphenylpropionyl)-3-butenylamine (106).—
The mixed anhydride of 3,3-diphenylpropionic acid was prepared
by method D and allowed to react with an equimolar amount of
1-benzyl-3-butenylamine (80). The mixture was extracted with
H.0, 109, HCl, and H,O. The dried CHCl; solution was con-
centrated and the residue crystallized from Et,0.
1-Benzyl-N-methyl-N-(2-oxazolinyl)-3-butenylamine (100).—
A mixture of 15 g (0.053 mole) of 1-benzyl-N-methyl-N-(2-chloro-
ethylcarbamoyl)-3-butenylamine, 50 ml of Me,CO, and 500 ml
of I1,0 was refluxed 15 min, cooled, and made basic with 509
NaOH and the oil was extracted with Et;0. The Et,O solution
was dried and concentrated and the residue was distilled, n?p
1.5379.
1-Benzyl-N-(2-oxazolinyl)-3-butenylamine (99).—1-Benzyl-N-
(2-chloroethylcarbamoyl)-3-butenylamine (15 g, 0.056 mole)
was employed in the preceding procedure and the product was
distilled, n%p 1.5487.
N-(5-Phenyl-1-penten-4-yl)-3,4,5,6-tetrachlorophthalimide
(118).—A mixture of 23 g (0.14 mole) of 1-benzyl-3-butenylamine
(80), 40.9 g (0.14 mole) of 3,4,5,6-tetrachlorophthalic anhydride,
and 150 ml of xylene was stirred and refluxed in a flask with a
Dean-Stark trap attached. After a 4-hr period, the theoretical
amount of H,O had been collected and the reaction mixture was
concentrated.
1-Benzyl-N-succinoyl-3-butenylamine (105).—A mixture of
16.6 g (0.17 mole) of succinic anhydride, 25 g (0.17 mole) of
1-benzyl-3-butenylamine (80), and 400 m! of xylene was employed
in the preceding procedure. In this instance, H.O did not collect
in the trap.
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N-(5-Phenyl-1-penten-4-yl)succinimide (116).—A mixture of
20 g (0.08 mole) of 1-benzyl-N-succinoyl-3-butenylamine (105)
and 250 ml of Ac;O was refluxed 3 hr. The reaction mixture was
concentrated and the oily residue was distilled.

N-(5-Phenyl-1-penten-4-yl)urea (111).—A solution of 8 g
(0.1 mole) of KOCN in 50 ml of H,O was added dropwise to a
stirred solution of 19 g (0.1 mole) of 1-benzyl-3-butenylamine
hydrochloride (81) in 100 ml of H,O. The reaction mixture was
stirred for 75 min, cooled, and filtered; yield 18 g (909%), mp
76-84°. After two recrystallizations from EtN, there was
obtained 16.5 g (81%,), mp 88-90°.

N-Phenyl-N’-(5-phenyl-1-penten-4-yl)urea (112).—A solution
of 16 g (0.1 mole) of 1-benzyl-3-butenylamine (80) in 70 ml of
EtOH was stirred while 12 g (0.1 mole) of phenyl isocyanate was
added, dropwise. After the addition, the reaction mixture was
allowed to remain at room temperature for 16 hr. The mixture
was cooled and filtered; yield 26 g, mp 109-114°. After re-
crystallization from MeOH there was obtained 24 g (86%), mp
124-127°.

N-Phenyl-N’-(5-phenyl-1-penten-4-yl)thiourea (114).—The
reaction was carried out as in the preceding example using phenyl
isothiocyanate in place of phenyl isocyanate.

N,N.Dimethyl-N’-(5-phenyl-1-penten-4-yl)guanidine Hydro-
chloride (115).—A mixture of 19.7 g (0.1 mole) of 1-benzyl-3-
butenylamine hydrochloride (81), 16.1 g (0.1 mole) of 1-benzyl-
3-butenylamine (80), 7.0 g (0.1 mole) of (CH;),NCN, and 70 ml
of n-BuOH was refluxed 8 hr. The reaction mixture was con-
centrated and the residual oil crystallized from Me,CO-petroleum
ether (30-60°).

2-Benzyl-4-pentenonitrile.—A mixture of 189 g (1.0 mole) of
2-benzyl-4-pentenamide (58), 500 ml of Ce¢He, and 110 ml of
SOCl, was refluxed 4.5 hr. The reaction mixture was poured into
ice and made basic with 509, NaOH, the C¢Hs layer was dried
and concentrated, and the residual oil was distilled; yield 136 g
(809%,), bp 86-88° (0.3 mm). Anal. (C,HiN) C, H, N.

2-Benzyl-4-pentenamidine Hydrochloride.—Cold MeOH (80
ml) was saturated with dry HC], mixed with 15 g (0.09 mole) of
2-benzyl-4-pentenonitrile, and stored in a stoppered bottle at
room temperature for 24 hr. The reaction mixture was concen-
trated, and the oily residue was dissolved in 80 ml of MeOH
and saturated with NH;. After remaining at room temperature
for 48 hr in a pressure bottle, the mixture was heated at 55° for
7 hr and concentrated to one-half volume. The solution was
diluted with Et,0, and the precipitate was filtered and recrystal-
lized in turn from H.O and EtOH-Et,0; yield 8.6 g (449),
mp 163-164°, Anal. (CH¢N.-HC1) C, H, N.

2-Benzyl-4-pentenamidoxime Hydrochloride.—A mixture of
85.6 g (0.5 mole) of 2-benzyl-4-pentenonitrile, 86.9 g (1.25 moles)
of NH,OH-HCI, 53 g (0.5 mole) of Na,CO;, 600 ml of EtOH,
and 500 ml of H,O was stirred and heated at 70-80° for 23 hr.
The reaction mixture was concentrated and the residue was
dried by azeotropic distillation with CsHs. The residue was
converted to the hydrochloride in ether. The product was re-
crystallized from ¢-PrOH-Et.0; yield 54 g (45%), mp 145-146°,
Anal. (Ci2H1eN:0-HCI) H, N; C: caled, 59.87; found, 60.37.

2-Amino-4-methyl-6-hydroxy-1,2,3,4-tetrahydronaphthalene
Hydrobromide.—A mixture of 26.7 g (0.14 mole) of 1-(4-methoxy-
benzyl)-3-butenylamine (128 base) and 50 ml of 489, HBr was
refluxed 2 hr. The mixture was concentrated in vacuo and the
residue was mixed with C¢He three times followed by concentra-
tion ¢n vacuo. The residue was dissolved in EtOH, cooled, and
filtered; after recrystallization from ¢-PrOH, mp 265-267°;
yield 20.4 g (36%); AN 3.1 (OH), 11.6, 12.3 » (1,2,4-substituted
benzene); nmr, doublet 1.27 (3 H, CH;) (J = 6.5 cps), multiplet
6.8 ppm (3 H, 1,2,4-substitutedben zene), Anal. (CuH;;NO-
HBr) C, H, N,

B-(p-Nitrobenzyl)-6-hydroxyvaleric Acid Lactone.—A mixture
of 20 g (0.076 mole) of ethyl 2-(4-nitrobenzyl)-4-pentenoate (23)
and 150 ml of concentrated HC] was refluxed 18 hr. The oil was
separated, washed with H,0, and triturated with Et,0 whereupon
it solidified. After three recrystallizations from CeHe—CeHis the
product melted at 123-125°; yield 8.5 g (47%); Auw 5.7 & (v-
lactone C=0); nmr, doublet 1.47 ppm (3 H, CH;) (J = 6.5
Cps). Anal, (Cle13NO4) C, H, N.
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