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9(e)-Hydroxy-10(a)-amino-1,2,3,4,42,9,10,10a-({»«)s-4a,10a -
octahydrophenanthrene (4). - Oxazoline 20 (200 mg, 0.70 nunole .
was dissolved in 100 ml of 1097 aq HCl.  The mixture was heated
at reflux with stirring for 3 hr.  The aq solution was allowed to
eool and was then extracted with Et.0) to veruove PhCtULH.  The
iq Inyver was centralized with ag 100, NaOH and extracted with
CHCL. The CHCLInver was dried (NasSOc G evapd ac eacuo
Lo give 685 mg of an oil. The ol was dizsolved e CHCL 19,0
Liexane and placed in a refrigeritor overnight.  Yellow <qnarve-
like ery=tals of 4 were collected:  mp 1447 W TKBr ) 3.22 (hroad-
O, N-H stretehing), 3.45 and 3.52 taliphatie C-11 s<ivetching s,
6.:33, 6.80, 6.95, 7.0, 9.70, 110D, 1335 o A dieety] devivative
4A was prepared which had identical melting point and spectrid
data, as previonsly prepaved by LA rednetion and ncetylation
of O(eYncetoxy-10{atazido-1,2,3,4, 40,9, 101 Oa1 feeens=4a, 1O
octahydrophenanthrene (181.
Pharmacological Testing.— lixperiments were performed o
isolated rat vas deferens?! in eifro at 37%. The cannlative dose
response curves af {—i-norepinephrine were obrained before and

MeCanry, of al.

after experinental wgents. The tissne incenbation time ol e
experimental compounds was 5 min and the dose response enrve
of (= -norepinephrine was obtained in the presence of the drng.
lixperiiment= were repeated o mininmm of 3 times.
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Synthesis and Hypotensive Activity of N-Substituted
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A series of N-xnbstitnted I-trimethoxybenzyl-3-butenylanines was prepared and evaluated for hypotensive,

analgetic, and antiinflammatory  activity.

was selected for firther pharmacologieal and clinieal investigation ax a hypotensive agent.

N-Methyl- 1-13,4,5-tviinethoxybenzyl -3-butenylamine - HCl  (2)

Certain of the V-

seyl-1-trimethoxybenzyl-3-butenvlamines were cyelized by the Bischler-Napieralski reaction to form 3-allyvl-

l-snbxtitnted-6,7,8-trimethoxy-3,4-dihyvdroizoquinolines.

J

I'revious's? reports from these laboratories disclosed
that certain compounds of the I-aralkyl-3-butenyvi-
amine series possess hypotensive activity.  The most
interesting compound of thiz series was 1-(3.4.5-tri-
methoxybenzyl)-3-butenylamine (I1), which. lHke re-
serpiite, possesses mild hypotensive activity. The
close structural relationship of this amine to the cen-
trally acting compound, mescaline, suggested to us that a
central component might be involved in the mechanism
of the hypotensive action of II.  Since we considered a
central mechanism to be a desirable mode of action for a
hypotensive agent, we were prompted to prepare a
scries of analogs of I,  In the present investigation we
have modified structure I1, principally, by substitution
on N, In an attempt to obtain a more effegtive, orally
active agent.

Chemistry. — 1-(3,4,5-"Trimethoxybenzyh-3-burenyl-
amine (IT) (1, Table I) was prepared as previonsly
deseribed! (Scheme 1) by a Hofmann rearrangement of
2-(3.4.5-trimethoxybenzyl)-4-pentenamide (1), Sub-
stitution of the primary N of IT to prepare compounds
of Table T was carried out by conventional reactions
with the appropriate acyl chloride, anhydride, sulfonyl
chloride, alkyl chloride, evanate, or thioisocyanate.
Certain of the amides resulting from the use of aeyl

1) F, 1. MeCarty, P. D, Rosenstock, J. I’. Paolini. ). ). Micueei, L.
Ashron, W, W, Bennetts, and F. P. Palopoli. J. Med. Chem., 11, 531 (1968).

(2 F, P, Palopoli, D. 1), Mienees, and Do 1D, Rosenstoek, 17, 8, Dptend
3.0110,271 11069,

Seneme f

CH-O
CH.O CH.CHCONH,
CHO CH.CH==CH,
1 \:\1(
!
CH.Q,
By NoOH - CHO CH,CHCH,NH,
CHO CH,CH==CH.
CH.O, e
CH.O CH.CHNH,
HL.COH==("
CHO CH.CH=CH,

chlorides were subsequently reduced with LAH to form
the amine. LAH reduction of the amide I produced
2-(3,4,5-trimethoxybenzyl)-4-pentenylamine I
Three N-ucyl derivatives of IIT were prepared (Table
I1).

Certain of the N-ucyl-1-(3,4,5-trimethoxybenzyl)-3-
butenylamines were refluxed with POClL in PhMe
resulting i Bischler- Napieralski evelodehydration and
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HypoTiXs1VE N-SUBSTITUTED 1-TRIMETHOXYBENZYL-3-BUTENYLAMINES

formation of 3-allyl-1-snbstituted-6,7,8-trimethoxy-3,4-
dihydroisoquinolines IV-VIII (42-46, Table I1I).

CH.Q,
CHO CH,CHNHCOR —
CHO CH,CH==CH,
IV.R=CH,
V.R=CgH;

VI, R =C,H,CH,CH,
VIL. R =C,H.CH=CH

VIIL R = ©\

CHO R
CHO A\

CH,0 CH,CH==CH,

N - Benzoyl -2 - (3,4,5-trimethoxybenzyl)-4-pentenyl-
amine (1X) (40, Table II) was cyeclized similarly to
form 1-phenyl-4-allyl-7,8,9-trimethoxy-4,5-dihydro-3H ,-

2-henzazepine (X),

CH0
CH,0 CH,CHCH,NHCOC;H, —>
CH,CH==CH,
CHO ) .
X
CH;[O CbH')
CHO N
CH,0
CH,CH==CH,
X
Catalytic hydrogenation of 1-(3,4,5-trimethoxy-

benzyl)-3-butenylamine (II) resulted in the formation
of 1-(3,4,5-trimethoxybenzyl) butylamine,?

The synthesis of the isomeric 2-(3,4,5-trimethoxy-
phenyl)-4-pentenylamine (XII) by LAH reduection of
the nitrile XI furnished a liquid for which good ele-
mental analysis could not be obtained. A maleate
salt of XII was prepared and an N-carbethoxy deriva-
tive was readily obtained.

CHO
CHO $HCN LAH
CHd CH.CH=CH,
XI
CHO
CHO CHCH,NH,
e CH,CH=CH,
XII

The preparation of 2-(3,4,5-trimethoxybenzyl)-4-
pentynamide (XTII) was carried out by a sequence of
reactions similar to that employed for the corresponding
pentenamide (I).! Thus ethyl sodio-2-propargylaceto-
acetate was alkylated with 3,4,5-trimethoxybenzyl-
chloride, and subsequent cleavage of the acetyl group

(3) A. T, Shulgin, Ezperientia, 19, 127 (1963).
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resulted in the isolation of ethyl 2-(3,4,5-trimethoxy-
benzyl)-4-pentynoate. This ester was then saponified
and the acid produced was converted into XIII via
reaction with ethyl chlorocarbonate, followed by NHs.

When attempts were made to convert XIII into
1-(3,4,5-trimethoxvbenzyl)-3-butynylamine by the
Hofmann rearrangement using Br, and NaOH, a pure
product could not be isolated. However, when the

CHO
. NaOCl
CHO CH.CH—CONH, ——o
CHO CH.C==CH
XIII
CHO
CHO CHCHNHCOOCH, 25
H.C=CH
CHO CHC==C
XIV
CHO
CH.0 CH,CHNHCH,
CHJ CH,C==CH
XV

Hofmann reaction was carried out in MeOH using
NaQCl], the carbamate XIV was obtained. LAH reduec-
tion yielded N-methyl-1-(3,4,5-trimethoxybenzyl)-3-
butynylamine (XV).

The amide I was readily converted into the nitrile
XVI and reaction of XVI with hydroxyvlamine produced
the amidooxime XVII.

CHO,
1 2% cHO CH.CHCN YHOH
cHo CH.CH==CH,
XVI
CH.O NOH
CHO CH.CH—C—NH,
CHG CH.CH=CH,
XVII

Pharmacology. —Compounds were screened for oral
hypotensive activity in conscious, renal hypertensive
rats.  Male Wistar rats were made hypertensive by a
modified Grollman technique.* Animals with a systolic
pressure greater than 150 mm were considered hyper-
tensive. Systolic blood pressure was measured in-
directly by means of a Decker tail plethysmograph
system. Active compounds were those producing a
mean fall in systolic pressure of 20 mm or more. Com-
pounds were administered by gastric gavage at their
minimal symptomatic dose or a maximal dose of 250
mg/kg.

Compounds 1, 2, 3, 8, 9, 27, 29, and 31 (Table I)
were active in the initial screen. All other compounds
in this report were inactive. Thus the only N substitu-
ents which retained the activity of 1 were Me, Et, carbo-

(4) A. Grollman, Proc. Soc. Exp. Biol. Med., 8T, 102 (1944).
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Yieid, Mp oy b Reeryvsmm
No. R 1. Metlyod Oam?, 20 solvent Tornuylys
1™ 1T H 212215 1tO1] Cllay NOs- 110
2 11 CH; 3 X2 146G 147 IaCON e (‘,“]Ig‘gv\.(),lll(‘l
3 I{ CuH; 13 44 1441406 11O Me Clala N Oy 1101
4 11 ?-(;3117 I3 43 112501 (‘1211;)::\.();5
D C1 CH, 13 85 TTL-11200.05; (:?IGII-).;‘L\‘();;
[ CaHs C.H; 13 3 12513070 1) ()11, N Oy
n C I'Ia CHQCECI{ 1 142 (0.2 (-‘1511-_‘5:\-03
s 11 CO.CH;, A ™ 6870 Petr ether N,
thp 30-60°)
0 11 (‘O_)C)H. A 70 7374 (,‘751{5"[)011‘ ethev Cr:IL_:.sN“):.
ibp 30-60°;
1a Cl; COCoH; A ™ 139-141 (0. 04, CllaNO,
I 1 CO.CyH A 82 N4--80 (sHe-petr ether Ca TN,
ibp 30-60°)
12 H COCHL A 01 8780 Q) CisHaaNO,
13 .11, COCH; A 80 164168 (0 01} s N Oy
14 H COCH.C1 A 70 0698 LtOH-EwO CieHnCIN Oy
15 10} COCH.CeH; A Y 122123 MeId Colls NO,
16 1 C0,CH,CH,C1 A 16 6568 FL0-peir ether CCINO,
(hp 30-607
17 11 COCH,CH,CeI1; A 7T 90-100 11 CagITasN Oy
I8 H L'()('ll_-‘)‘\_}l T-72 1.“)]1-1‘:@() (."_‘[)I;rtl():\-’:().'\
19 H COCH,N(CH;)CH,CH,C¢H; 48 230--232 (0. 11 ClasHaNaO)y
20 H COCH(OCOCH,)C¢H; A 76 115121 (G E Cyy 2 NOs
21 )1 COCeH; A SH 122124 O CayHy NOy
22 11 CO-4-CICeH 4 A 72 120--122 -PrOH CaHoyCINO,
23 H CO-2-CO,HCeH, 85 167168 MeOH CulaNO;
24 11 C0-3,4,5-(CH30 );CeH. A 01 32133 MeOH (o115 NO;
25 H CO-2-CHyS A 81 138140 MeO1 CrallesNOgS
26 [T 80,CeH; A 52 115110 JotOI1 CaHusNOsse
27 H CH.CH,CsHs B 25 171174 EtCOMe CaaHayNO3 HCIL
ek} 11 CH,-4-CICeH 4 B 39 129--131 i-PrOH CaoHosCINO; - HCI
20 11 CHo-3,4,6-(CH;0),Cel 1 B3 18 141--142 MeOH-EO (o HaaN Oy HCI
30 CO.CuH5 CH,-3,4,5-(CH30 1 CelH. A 42 220 (0.07) Cor HayNO,
NG
311 —<f( A 815 96-08 12140 Cyr N,
32 11 CONH, [§8] 124-126 ltOlL Cral TNy
39 11 CONHCIHLCITL(Y 0] 00-02 Culle petr ether Cel 1, CING O,
thp 50607
34 Bl CONHC,IT, 20 124125 MeO Cy T Nal),
3 11 CSNIICIT, S0 116-117 sy petr ether Cy T NaOR
bp 30-60° ¢
O o
36 66 Ri--82 MeO1T-H,0 CaITNO;
o o
37 1 al 81 167164 7-PrOH Caol LyCLIN O
aqa
(CH., M
38 B 49 201203 Me.CO CaHxNO, - HCH

Tapn 1

CH.O
CH;0 CH.CHNR(R.
CHO CH CH==CH

MeCaury, of al,

» All analyses were for C, H, N. ?» Previously reported, ref 1. + C: caled, 61.36; found, 61.85. " C: ealed, 61.17: fonnd, 00.07.

resulted in reduction of blood pressure in anesthetized.
normotensive dogs. The hypotensive activity varied
as to magnitude and duration of effect. lor example,
1 (4 mg/kg iv) prodneed mean blood pressure decreases

methoxy, carbethoxy, phenethyl, 3,4, trimethoxy-

benzyl, or oxazolinyl. In all cases, N,N-disubstituted

compounds were devoid of hypotensive activity.
Intravenous injection of the active compounds also
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TasLe II
CH,O
CH;0O CH,CHCH,NR R,
CH,0 CH,CH==CH.
Yield, Mp or bp Recrystn
No. Ri Ra Method % (mm), °C solvent Formula®
39 H CO,C:H; A 58 171 (0.1) CisHxNOg?
40 H COCéHs A 33 81-82 Eth—petr ether C22H27NO4
(bp 30-60°)
41 H CO-2-CO,HC:H, 40 117-120 CeHs CosHarNOs
s All analyses were for C, H, N. ® C: caled, 64.07; found, 64.50.
Tasre II1
CHO R
CH,0 NN
CH,0 CH,CH==CH.
Yield, Mp or bp Recrystn
No. R Metliod ) (mm), °C sulvent Formula®
42 CH; C 45 146 EtCOMe Ci1HxNO;-HCI
43 CH,CH,CH; C 35 144 CeHs CysHyNO;- HCI?
44: CHZCHCsHa C 10 91—93 Eth C23H25NO3
45 CsHs C 73 114-115 Petr ether C21H23N03°
(bp 30-60°)
46 2-C.H,S C 32 138-140 EtOH CisHaNO,S
a All analyses were for C, H, N. ®C: caled, 68.73; found, 63.19. ¢ C: -caled, 74.73; found, 74.25.

of 44 to 80 mmy lasting up to 1 hr. Compounds 3, 27,
and 29 at 4-8 mg/kg iv produced decreases of 20 to 40
mm which were too brief (1-3 min) in duration to be of
interest.

The parent compound 1 was also studied in unan-
esthetized renal hypertensive dogs (Grollman technigue)
to compare its activity to two standards, hydralazine
and reserpine. The drugs were given orally in gelatin
capsules. At a dose of 25 mg/kg, 1 produced a maxi-
mum decrease in systolic pressure of 23 mm, compared
with hydralazine (5 mg/kg) which produced & 65 mm
decrease, and reserpine (10 mg/kg) which produced a
30 mm decrease. The maximum decrease obtained in
control dogs (empty capsule) was 11 mm. Thus, 1
appeared to be less potent than hydralazine, and to
possess mild hypotensive activity.

The most extensive evaluation was done with 2,
since this compound had activity in renal hypertensive
rats and anesthetized normotensive dogs which was
comparable with that of 1 together with preliminary
acute toxieity data in mice, rats, and dogs which sug-
gested that it was less toxie than the parent compound.

In renal hypertensive rats a single oral dose of 125
mg/kg of 2 produced a maximal depressor response of
approximately 30 mm below control levels, with a
duration of 8 to 12 hr. A multiple dosing schedule of
125 mg/kg 3 times daily at 4-hr intervals, for 3 days,
produced no apparent tolerance to the antihypertensive
effect of the compound.

In renal hypertensive dogs the minimal effective dose
of 2 was 50 mg/kg po. The onset of action was within
1 hr, a maximal decrease of 30 to 35 mm occurred at 2
hr, and the total duration was approximately 4 hr.
Higher doses (100 and 200 mg/kg) exerted about the
sume magnitude of responses, but the duration was 6 hr
or longer. However, symptoms consisting of lacrima-

tion, vasodilation, and emesis were observed in some
dogs at these higher doses.

The effects of 2 were also determined on several
cardiovascular parameters in pentobarbital anesthe-
tized, normotensive dogs. The compound was dis-
solved in 0.99, saline and infused into a femoral vein
over a 1-min period.

TasLe IV
RepresunraTivi CARDIOVASCULAR EFFECTS OF
215 AnestHETIZED Dogs

———Maximum per cent change after 28———

Parameter 1 mg/kg 4 mg/kg 8 mg/kg
Mean arterial blood —4(=%£3) —26(£5) —67(£4)
pressure
Heartrate -5 (£8) —17(x2) —12(%14)
Cardiac output? -9(%9) +9(=*£2) —10(£17)
Peripheral vascular +8(%11) —7(x5) —60(x£10)

resistalces
4

¢ Mean values (= std error) of 3 or 4 dogs.
technique. ¢ Peripheral vascular resistance
blood pressure (mm), cardiac output (I./min).

® Dye—dilution
mean arterial

Table IV contains a summary of the results at 1, 4,
and 8 mg/kg iv. The onset of hypotension was im-
mediate and the maximal response was seen within 5
min. Thereupon the blood pressure gradually re-
turned to control levels. Total duration of effect
varied with the dose; higher doses produced effects
lasting 1 hr or more. Heart rate was slightly to moder-
ately reduced after doses of 4 to 8 mg/kg, Cardiac
output was variably, but not markedlv altered. Pe-
ripheral vascular resistance was greatly decreased after
S mg/kg of 2,

In order to obtain an indication of the possible mecha-
nism of the hypotensive effect, blood pressure responses
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to several types of autonomic stimuli were compared
before and after iv infusion of 2, at 4 to S mg/kg.

In simmary, 2 failed significantly to alter responses to
v injections of epinephrine (1.5 pg-kg). neetyleholine
(1.5 ug/kg), or the ganglionic stimulant 1,1-dimethyl-4-
phenylpiperazinium iodide (20 pg'kg). or to electrieal
stimulation of the peripheral end of the severed right
vagus.  These results indieated that the drug probably
did not lower blood pressure by either ganglionic or
peripheral svimpathetic blockade.  Pressor responses to
manual ocelusion of both carotid arteries (45 sec) werce
reduced approximately 309 after 4 mg kg of 2, Thix
was siggestive of an inhibition of central vasomotor
centers, bnt not conelusive,

In two dogs pretreated with atropine sulfate (2 mg/ kg
1v), there was no diminution of the hypotensive response
to 2. Therefore, 2 cholinergie netion did not appear to
Le implicated in the vasodepressor activity of the drug.

A few experiments were done in which hindlimb
vascular reststance was measured in anesthetized dogs.
The teehnique as deseribed by Osborne, et al.,’ was
used.  With this preparation the svstemic hemody-
namie actions of 2 could be dissociated from the direct
action of the drug on vascular smooth muscle,

Compound 2, injected intraarterially into the per-
fused hindlimb at doses of 1 and 2 mg (total dose), re-
diteed vaseular resistance ax indicated by w decrease in
perfusion pressnre of 40-60 mm without anyv notable
change i systemice blood pressure.

In o limited elinieal study with 2, no hypotensive
effeets were observed at a dose of 500 mg, 3 times daily.
Thix i slightly below the maximally tolerated dose of
the componnd.

All compoumids were sereened for analgetic (phenyl-
quinone writhing test)® and antiinflammatory activity
(earrngeenin abseess)’ at either the minimal sympto-
matic dose or 1 maximal dose of 250 mgykg po. None
of the compounds possessed significant activity in these
scereening tests.

Experimental Section

Meliing points were taken on a Thomas-Hoover ecapillary
melting point apparatux and arve corvected.  Boiling points ave
mneorrected,  Where atalyses are iiddicated only by <vmbols of
the elements or fncetions, aualytieal resnlts obtained for those
clements or funetions were withite £0.4¢; «f the theoretieal
vilues, 11 spectra were olnained with a Perkin-Flmer Model
21 donble beam ir spectrophotometer for all componnds and were
consisient with the strnetures reported.

Preparation of Compounds of Tables I-1II. Method A. \-
Acyl-1-(3,4,5-trimethoxybenzyl)-3-butenylamines.—A mixture of
0.1 mole of 1-(3,4,5-trimethoxybenzyl)-3-butenyl amine (1, base),
0.1 male of EGN, aud 500 ml of Et:0 was stirred, cooled at 5°,
ard treated, dropwise, with 0.1 mwole of the acid chloride in 100 nd
of K0, The reaction mixture was stirved 1.5 hr at room tenip
and thew vefluxed -6 hr. The mixture was coned, the residue
dixsolved in CHCl;, and vhe CHCL solution extracted, in turn,
with 50, NaOH, 50y HCl, and H.0O. The solution was dried
(Na=0,) and eoned and the residne erystd or dised,

Compeunds 39 and 40.—The amine employed was 2-3,4,5-
rhiethoxybeezy D-t-pentenybunine.

Method B. N-Substituted 1-(3,4,5-Trimethoxybenzyl)-3-bu-
tenylamines. -"I'o a1 stirved mixture of 0.1 mole of LAH and 250
ml of THI was added, dropwise, a solution of 0.05 mole of the
required amide or carbamate in THF. The reaction mixture was

(3) M. W. Osborne and M. M, Winbory, J. Pharmueol, Erp. Fher.. 14T,
212 (14Ghe.

6y L,

(I1 S, Goldstein and
269 1196:3)

Hemlerstoe and Jf, Forsaitle d., 128, 237 51961,
M. Sebnall, deeh Lol Phurmecodyn. Thee,, 144,

MoCanrry, o of,

refluxed 57 hr, ¢ooled, aud, in wrn, 4wl of HaO, 4l of 15¢,
NaOH, 121l of H.0, and 20 g of Nn.R0, were ndded.  The mix-
ture was stirred 1 hr and filtered and the filtrate coned. The resi-
dne was dried by azeotropic distillation with Calle and parified by
dixtillation or converted iuro the hydrochlovide in Toi.0).,

Conmpound 4 was prepared by the nsc of N-izopropylidene-1-
e 4,5-trrimethoxvbenzyl)-s3-butenvlunine in method BB, The
latter compd was prepared by a conder=ation resction hetween
1-03,4,5-trimethoxyhenzyl-3-butenylamine and Me.C'O), followed
by distillationcof the produet: Lp 1A8-162° v vield 7537, .

Method C. 3-Allyl-1-substituted-6,7,8-trimethoxy-3,4-dihy-
droisoquinolines. A mixuire «f 0.05 mole of the reqnirved wide,
65 ¢ of POCL, and 100 ml of PhMe was reflnxed 2--1 I The
reaction mixture was coned o e, he residne wies dissolved i
10 TICL and the solntion was exteacted with . The aq
layer wes made basic with 100, NaOH] and exirneted with Ft),
The dried 1560 ~olntione wax coned aad 1he residne crvstd or coie
verted nieto the hyvdrochloride.

1-Phenyl-4-allyl-7,8,9-trimethoxy-4,5-dihydro-3/4-2-benzaze-
pine.- N-Beuzovl-2-¢3 4, 5-wrimethoxybeuzyl)-4-pentenylamine
(40) wax emploved i procedure C and the product was distd:
vield 4877 bp 155 (h07 mm)y ALY 6.0 (C==Ng 108 w CI1
CILn el HCalleNOO Co N

V-(5-(3,4,5-Trimethoxyphenylj-1-penten-4-yliurea 132).- A
solution of 16,5 g 10.05 mole) of 1-03,4,5-trimethoxybenxyie3-
butenviamine - 11CH L5 iy 60 ml of 110 was stirred while a soli-
tion of 4 g 10.05 wole) of KOCN e 25 ml of 11,0 was added
dropwize.  The reaction mixtnre was stivved |l coned 1o (1.5
volume., cooled, and tiltered.  The produet was reeryvstd from
ItOI1,

N-Phenyl-\'-]5-13,4,5-trimethoxyphenyl )-1-penten-4-yljurea
V345, - A solntion of 147 g (0.05 mole) of 1-13,4,5-trimethoxy -
benzyhi-3-bitenyLantine (1, base) in %0 ml of FAOH wax =<tirred
while 6 g 10.03 mole) ol phenyl ixocvanate was added drvopwise.
After the addition, the reaction mixtire was allowed to remain at
room temp for 18 I The wmixtre was caned and the residne
ervatd from MeOT1.

N-Pheny!l-\'-[5-(3,4,5-trimethoxyphenyl)-1-penten-4-yl}-
thiourea (35). —A mixtre of 14.7 g (0.05 mole) af 1-(3,4,5-tri-
methoxybenzyll-3-hidenvlamine (1, hase), 6.8 g (0.05 mole} of
phienylizothiocyanare, and 70 ml of EtOH was refluxed 5 hr. The
reaction mixonre wis coned nud the residne was ery=td from Cells
petrolenm ether 130- 60°),

N'-2-Chloroethyl-.\''-{5-(3,4,5-trimethoxyphenyl )-1-penten-4-
vijurea 333 --A =olntion of 15 g (0.06 mole) of 1-13,4,5-trime-
thoxyhenzyhi=3-bitenylamine (1, basej in 250 wl of 160 was
stirved and tresaned dropwise with 6.9 g (0.06 mole; of 2-chloro-
ethvlixorvanate.  The reaction mixture was stirred 6 hr aud coned
O veeno and the residne was recryxtd from CgHg~petrolenm ether
130-60°3

N'-12-Oxazolinyl)-1.(3,4,5-trimethoxybenzyl )-3-butenylamine
1311~ - A wmixtre of 12 g 10.05 mole) of N-(2-chloroethyl)-N'-]5-
(3,4, 5-trimethoxyplieny)- 1-penten-4-vijurea (33). 50 md of Mes
CO, and 300 mld of 1,0 was vefluxed 20 min.  After cooling, the
mixture wis made basie with N0 and extracted with Tn,0nnd
the extreaet dried ¢ MgSO 0 and coned. The residne was recrystd
[rom 15120 petrolenn ether (30-60°).

1-13,4,5-Trimethoxybenzyl butylamine. - A =olution ol 6.3 ¢
.03 woley of 1-034,5-trimethoxybenzyD-3-bnteny lunine 01,
base) in 250 ml of 1Ol was acidified with HCL mixed with 0.2 g
of PtQy, and shaken with H, at 34 atm.  After the theovetical
amount of Has had been absorbed, the catalyst was removed by
filtvatian, the filtrate was coned i vacao ta abont 0.5 vol, cooled,
and filtered: vield 3.3 g (73000 mup 227-220° it 3 mp 214 2157
nal, 1CGHNO-ACH C, H, N

N -Methyl-\-propargyl-1-(3,4,5-trimethoxybenzyl )-3-buteny!-
amine (7).~ A mixture of 6.7 g (0.025 mole) of N-methyl-1-(3.4,5-
trimethoxvbenzyi-3-bntenyiamine (2, base), 4 g {0.04 mole) of
LGN, and 75 ml of 19tOT1 was stirred aud eooled with ice while i
solntion of 3.0 g (0.025 mwole) of propargyl bromide in 25 wl of
101 was added, dropwixe, during 15 min. - The veaction mix-
ture wis <tirred 0 25% for 31 ndig then refluxed 16 o Afrer
the addition of 45 !l of 11,0, the mixture was coned in pacuo
and the residual aq mixtnre was extracted with Et:0.  The Et,0)
solntion was dried (Nu,R0y), coned, and the residue distd, n%n
1.5321.

N-1.N'-Methyl- \’-phenethyvlaminoacetyl)-1-13,4,5-trimethoxy-
benzyl)-3-butenylamine (19).---A mixture of 9.7 g (0.03 mole) of
N-chloroacetyl-1-13, 4, 5-triimethoxybeuzyl)-3-butenylamine (145,
S <06 moled ol Nemethyl-2-phenethylamine, and 500 wl of
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C¢H¢ was refluxed 6 hr, cooled, and filtered. The filtrate was
coned n vacuo and the residue was distilled.
N-Morpholinoacetyl-1-(3,4,5-trimethoxybenzyl )-3-butenyl-
amine (18).—The reaction was carried out as in the preceding
example using morpholine in place of N-methylphenethylamine.
2-(3,4,5-Trimethoxyphenyl)-4-pentenonitrile.—A solution of
10.4 g (0.05 mole) of 3,4,53-trimethoxyphenylacetonitrile in 100 ml
of PhMe was added dropwise, to a stirred, cooled mixture of 2.0 g
(0.05 mole) of NaNH, and 100 ml of PhMe under N;. The mix-
ture was stirred at room temp for 1.5 hr. After the dropwise
addition of allyl bromide (7.3 g, 0.06 mole) the reaction mixture
wax refluxed 3 hr, cooled, and treated, dropwise, with 200 ml of
H,0. The Ph)Me was dried (N1,304) and coned in vacuo and the
residue distd: yield 11.7 g (954%); bp 137-141° (0.1 mm); n*'D
1.0315.  dnal. (CH:=NOs) H, N; C: ecaled, 68.00; found,
67.26.
2-(3,4,5-Trimethoxyphenyl)-4-pentenylamine.—The amine was
prepared by LAH reduction of 2-(3,4,5-trimethoxyphenyl)-4-
pentenonitrile (0.033 mole), nsing the procedure of method B:
vield 18.2 g (739%); bp 127-130° (0.1 mm). Anal. (CisHaNOy)
H; C: caled, 66.91; found, 66.30.
The maleate salt was prepared in IPA-Et,0, mp 124-126° dec.
Anal, (C|4H25NO7) H‘ C: Cal(,’d, 5885, found, 28.19.
N-Carbethoxy-2-(3,4,5-trimethoxyphenyl)-4-pentenylamine.
—A mixture of 8 g (0.03 mole) of 2-(3,4,5-trimethoxyphenyl)-4-
pentenylamine, 4 g (0.04 mole) of EtsN, and 250 ml of Et,O was
stirred, cooled, and treated, dropwise, with 4 g (0.04 mole) of
ethvl chlorocarbonate. The reaction mixture was stirred 1 hr at
room temp and filtered and the filtrate was coned. The residue
was distd: yvield8 g (77¢¢): bp 165-173° (0.1 mm); n2p 1.5265.
.1nal. (CnHQ.}NO.}) C, H, N
Ethyl 2-(3,4,5-Trimethoxybenzyl)-4-pentynoate.—A mixture
of 6.9 g (0.3 g-atom) of Na and 300 ml of EtOH was stirred at 0°
until all Na had reacted. Ethyl 2-propargylacetoacetate, 55 g
(0.32 mole), dissolved in 100 m! of EtOH was added dropwise to
the reaction mixture and stirring at 0° was continited for 1 hr, A
solution of 64.8 g (0.33 mole) of 3,4,5-trimethoxybenzyl chloride
in 300 ml of EtOH was added, dropwise, and after stirring for 1.5
hr, the mixture was refluxed 2 hr and filtered and the filtrate was
coned n vacuo. The residue was extracted with Et;0, the Et.0
solution was washed with H,0, dried, coned, and the residue was
distd; wvield 20 g (209;); bp 175° (0.2 mm). Anal. (Cp-
H05) H; C: Caled, 66.63; found, 65.76.
2-(3,4,5-Trimethoxybenzyl)-4-pentynoic Acid.—A mixture of
230 g (0.75 mole) of ethyl 2-(3,4,5-trimethoxybenzy1)-4-penty-
noate, 470 g (0.75 mole) of KOH, 1.8 1. of H:Q, and 2 1. of EtOH
was refluxed 16 br.  The mixture was coned to remove the EtOH
and the ag solntion was cooled and acidified with coned HCL
After extraction with Et,0, the extract was dried (MgSO.),
coued to a volume of 200 ml, cooled, and filtered: yield 133 g
(64¢7): mp 113-114°.  Anal. (C;His05) C, H.
2-(3,4,5-Trimethoxybenzyl)-4-pentynamide.—To a solution of
50.3 g (0.46 mole) of ethyl chloroformate in 600 ml of CHCl; main-
tained at —60° was added, dropwise, a mixture of 129 g (0.46
mole) of 2-(3,4,5-trimethoxybenzyl)-4-pentynoic acid, 47 g (0.46
mole) of Et;N, and 900 ml of CHCl; which had previously been
cooled to —20°. After the addition was complete, the reaction
nmixture was stirred 1 hr, satd with N1i;, and allowed to remain
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The mixture was filtered, the filtrate coned
in vacuo, and the residue recrystd from CeHg: yield 92.5 g
(739.); mp130-132°. Anal. (C;H;yNOy) C, H, N.
N-Carbomethoxy-1-(3,4,5-trimethoxybenzyl )-3-butynylamine.
—To asolutionof 13.9 g (0.05 mole)of 2-(3,4,3-trimethoxybenzyl)-
4-pentynamide in 150 ml of MeOH was added a solution of
NaQC] prepared from 0.3 mole of NaOH, 0.1 mole of Cl,, and 65
ml of ice-H,0. The mixture was refluxed 1 hr and coued ¢n vacuo
to remove MeOH and the aq layver was extracted with Et:0. The
Et,0 extract was washed with 5¢; HCI, H,O, dried over MgSO,,
coned to 0.5 volume, cooled, and filtered: vield 7.6 g (506¢):
mp 90-91°.  Anal. (ClsH:qNO:,) C, H, N.
N-Methyl-1-(3,4,5-trimethoxybenzy!)-3-butynylamine Hydro-
chloride.—N-Carbomethoxy-1-(3,4,5-trimethoxybenzyl)-3-buty-
nylamine (10 g, 0.03 mole) was reduced by the procedwre de-
scribed in method B:  yield 4.7 g (47%); mp 173-174°.  Anal.
(Ci:HuNOs-HCI) C, H, N.
N-(2-Carboxybenzoyl)-1-(3,4,5-trimethoxybenzyl )-3-butenyl-
amine (23).—A mixture of 25.1 g (0.1 mole) of 1-(3,4,5-trime-
thoxybenzyl)-3-butenylamine (1, base), 14.8 g (0.1 mole) of
phthalic anhydride, and 500 ml of dioxane was refluxed 10 min
and coned 1n vacuo. The residue was recrystd from MeOH.
N-(2-Carboxybenzoyl)-2-(3,4,5-trimethoxybenzyl )-4-pen-
tenylamine (41).—The reaction was carried out as in the preced-
ing example using 2-(3,4,3-trimethoxybenzyl)-4-pentenylamine.!
N-[5-(3,4,5-Trimethoxyphenyl)-1-penten-4-yl]phthalimide
(36).—A mixture of 26 g (0.06 mole) of N-(2-carboxybenzoyl)-1-
(3,4,5-trimethoxybenzyl)-3-butenylamine (23) and 300 ml of
xylene was stirred and refluxed 4 hr. During this period, the
theoretical amount of H.O collected in an attached Dean-Stark
trap. The mixture was coned and the residue recrystd from
MeOH-H,0.
N-15-(3,4,5-Trimethoxyphenyl)-1-penten-4-yl]-3,4,5,6-tetra-
chlorophthalimide (37).—A mixture of 23 g (0.09 mole) of 1-(3,4,5-
trimethoxybenzyl)-3-butenvlamine (1, base), 26.2 g (0.09 mole) of
3,4,5,6-tetrachlorophthalic anhydride, and 150 ml of xylene was
stirred and refluxed in a flask fitted with a Dean-Stark trap.
After a 2-hr period, the theoretical amount of H,O had been
collected, the reaction mixture was concd and recrystd from
-PrOH.
2-(3,4,5-Trimethoxybenzyl)-4-pentenonitrile.—A mixture of
52 g (0.19 mole) of 2-(3,4,5-trimethoxybenzyl)-4-pentenamide
and 1400 ml of PhMe was stirred while 154 g (1.0 mole) of POCl;
was added during a 20-min period. The reaction mixture was
refluxed 3 hr and coned 7n vacio. The residue was mixed with
ice-H,O aud the produet extracted (Et20). The dried (MgS0Os)
extract was coned and the residue distd: yield 41.2 g (85G7);
bp 156-158° (0.3 mm). Anal. (Ci;HwsNOs) H, N; C: caled,
68.94; found, 68.45.
2-(3,4,5-Trimethoxybenzyl )-4-pentenamidoxime Hydrcchlo-
ride.—A mixture of 17.2 g (0.07 mole) of 2-(3,4,5-trimethoxy-
benzyl-4-pentenonitrile, 11.5 g (0.17 mole)of NH,OH -HCl, 7.0 g
(0.07 mole) of Na,COs, 75 ml of H;O, and 75 ml of EtOH was
heated at 70° for 24 hr.  The reaction mixture was coned in vacuo
to remove EtOH and the ag mixture was extracted with Et,0.
The Et,0 extract was dried (MgS80,4) and acidified with HCI and
the ppt was recrystd from E{OH-E1,0:  yield 7.7 g (35%7); mp
170-171°.  Anal. (CoH.N.Os-HCH C, Hy N.

atroom temp 48 hr.



