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and Sheeliter A stiered solutione of 35 g (1136 mole) of 1lle
and 37 g (041 mole) of CuCN in 180 ml of dimethylformamide
was refluxed 5 e inoa nitrogen atmosphere.  The hot, dark
hrown mixtiure was poured into a warm =olution of 300 ml of
cthylenedinmine in 900 el aof water and shaken vigoronsly 5-1t
min i order to dissolve the copper complexes.  To the <till wann
mixtnre was added 750 ml of ethyl acetate und the organie phase
separated after thorough shaking. The aqueous phise was
extracted with four Htt-nw'l portions of ethyl ncetate. The
combined extraets were washed with two 250-ml portions ench of
306 agueons ethylenediamnine, wuter, and brine. The tan
solution was dried (NusS30,), concentrated tn abeni 600 wl, and
left at ice temperatiae to furnish 34 g (367, cof off-white produet,
mp 217-219° Purther recrystallization from ethyl acetate and
then absolute ethanol provided the analyvtical sample. mp 219.5
22t).5°,

dral. Cuoled for CallyNe ) T84 1L 5850 N, KON,
Fonnd: €, 71.08: 11, 5.48; N, 8.6t

Ethyl 6-Cyano-5-Lydroxy-2-methylindole-3-carboxylate (I1Va).

Cowpound IVe (18 g) was hydrogenated in 1300 il of absolunie
ethanol in the presence of 2 g of 137 Pd-C, After ubsorption of
1 mole equiv of hydrogen the prodect was isolated and reerystal-
lized from 2-propanad to give 125 g (@49, mp 282-284° dec.

Further recryvstallization  furnished  the analytieal sample:
mp 283.3-285° dec; infrieed (KBry, 4.52 and 6.1 w.
Adnal. Caled for CplloNoe €, 63920 H, 4050 N, 1147,

Found: ¢, 63.83: 11, 5.1t N, 11.96.

Ethyl 6-Aminomethyl-5-benzyloxy-2-methylindole-3-carboxy-
late (Va)—"I'lie benzyvloxvnitrile 1Ve (40 g) in 750 ml of
aeetie acad was hydrogenated in the presence of 2 g of PtOy at
roont temperature, T 24 hr SUC, of the theoretienl amount of
hydrogen was absorbed. Ifresh entalvsi (2 g) wuax ndded to
bring the reaction ta completion (10%, overrednetion). The
produet was isolated and shaken with ethyl acetate and Hiy
NaOl. Concentration of the dried ethyl acetate extracts
afforded 28 g (699 % of eream-colored needles, mp 150-155°,
Leervstalization from 2-propanol gave 20.2 g (50/) of off-whiie
cryvstals, mp 151.5-153°. The hvdroelhloride, mp 235.5-237°
dee, was prepared by addition of deohddie 1HCL to u <olution «f
the free base ircaleohol.

dnal. Caled for CallawN2O- 1HCE N, 7470 CL 946, Found:
N, 7.4 CL o4,
Ethyl 5-Benzyloxy-6-[(dimethylamino)methyl]-2-methylin-

dole-3-carboxylate (Vb).— A wmixture of 5 g (L0148 mole) of the
aminomethyl derivative Va, 5.4 g (0.074 mole) of formie acid,
ated 2.5 1al (0.0334 mole} of formalin was heated 12 hr on the
<team bath.  The brown soluticar was evaporated /in vacno, and
the cesidue wax treated with 10497 NaOH and extracted wiih
ethyl neetate. The dried extrners were coneenrated, and the
resicdiie was chromatographed on 60 g of silien gel.  Tlution with
ethyl neetate-methanol 3:1) furnished 4.5 g (83647 of off-white
produet, mp 152-155°,  Lecrvstallization from aqueous ethanol
produced 3.9 g of Vb (72€7), mp 156-158°.  This material care-
tained 2 simall amount of an impnrity (thin layer chromatog-
raphy) which conld not be eliininated by ervstallization or chro-
uritography.  The product was used in the next step withaut
fmrther purification.

Ethyl 6-[(Dimethylamino)methyl}-5-hydroxy-2-methylindole-
3-carboxylate (Ia).--—Compound Vb (5 g) was hvdrogenated in
225 ml of ethunol in the presence of 500 mg of 104, Pd-C. The
reduetion was complete in 75 min.  ‘Uhe prodiet was isolated in
good vield and characterized as the hydrochloride, inp 230-2:2°
dee, after recrystallization from methanol-ether. The melting
point was depressed on admixture with the 4-dimethylamino-
methyl isomer 1T and their infrared speetra were different.

Anal. Caled for CiHN0.-HCL: N, 8.96; Cl,
Found: N, 0.04; Cl, 11.52.

Compound In was degraded by Runey nickel in refluxing eth-
anol to ethyl 2,6-dimethyl-3-hydroxyindole-3-carboxylate (Ib}
in 03% yield.

Ethyl 5-Hydroxy-6-}(4-hydroxypiperidino)methyl}-2-methyl-
indole-3-carboxylate (Ic)—A mixture of 6.5 g of Ia and 25 g of
4-hydroxypiperidine was heated 24 hr at 116°, The reaction
mixiure was treated with 500 ml of water, and the dark insoluble
salid was collected and washed thoronghly with water. Two
reervstullzations from ethyl weetate with ehareod  trentinend
vielded 2.6 g (3890) of product: mp 220-223° dee; umr {204
DAMEF-d), 426 und 444 e¢ps (1 H each, singlets, J << 1 eps).

Anal, Caled for CullaNaDe G 05,04 11, 7.28: N, 8.4,
Found: ), 64.96; 1, 7.33; N, 811

11,33,
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Biological Methods., Male rnis of the Ularles River C1) st
weighing 9t-100 g were fasted 16 L prior to test. Tail vebw
Dlood samples were nssayed for blood glucose by the methedd
ol Beinicke.?  The wnimals were divided into groups of five
rts enech an the husis of their fasting blood glueose levels.  All
riats were given M0 mg of glicose sabentaneonsly and then w
single orrd administration of the test ngent.  Bload glucose wies
monitored hourly from tail vein blood ssanples,

g-Phenoxyethylamines with Local Ancesthetic and

Antspasmodic Activily

Paonee Dy B, Lrars VigrLoceny, azp Ivo Swesisan
escaccle Drrseone, ecovdal i S US. Hoilan, Haly

Keceired Seplealer 10, 1766

g-Phenoxyethylanine derivatives have many plea-
macological activities, Bovet and Bovet-Nitti! who re-
viewed the subject until 1947 described for conpounds
of thig type loeal anesthetic, adrenergic, adrenolytie,
nicotinie, antihistaminie, curareniinietic, oxytocie, and
antifibrillatory activities.  More recently,”—* g-phen-
oxycethylamines with pronounced loeat wiesthetie, an-
tispasmodic, vasodilating, coronarodilating, and anal-
getie activities have been mentioned.  For this reason
an investigation was started i order to explore the
pharniacologieal netivities of g-phenoxyethylamines, N-
disubstituted with different radieals in the benzene ring.
Several compounds with a strong loead anesthetie and
with smooth muscle relaxing and antispasiodie ne-
tivities were found.  Partiendarly interesting for their
loeal nuesthetic and antispasmodic activity were 2-
butyvryl-g-(N,N-diisopropyl)phenoxyethylanine (30, ke-
tocuine),  2-butvryl-G-nnminn-8-(N, N-diizopropyliphe-
noxyethylamine (34), and 2-(e-hyvdroxybutyl-g-(N.N-
ditsopropyDphenoxyethylannne (36),  whose  general
pharmacological activities were desertbed by Setnikar?
The synthesis ol prototype compounds 1= to be found
in the Experimental Seetion.

The results obtatuned in the phinmmcologieal sereen-
g uare sunmmarized i Table I, The substances
showed severnl pharmacological activities, but through-
out, the most important in mtensity were the loeal an-
esthetic and the antispasiodie netivity.

Local Anesthetic Activity. - Tl attachment  of
differeits radieals to the phenoxyethyhbunino strueture
imfluenced the degree of the loeal anestlietic activity as
follows.

(a) Substituents in the Amino Group.--The Ingh-
est activity was obtained by substituting the hydrogens
of the amino group with two isopropyl groups.  The
activity deercased with two cthyl and stitl more with
two methyl groups. A furthier deerense of activity was

(1 1L Boree awd P Borel-Nigdg, " Maelivaoents du Systéae Neereus
Vegelaif," Verlay S, Karger, Basel, 1048, p 229, 231,

0 L. Beani and (5. Fowsy, dArea Ttal. Set. Farmacol., 5, 287 11953,

¢3) L, Torbami and ¢, ¥. Di Pacy, Facmaco (Pavia), Ed. Sei., 17, 65¢
11962

(4) & Wiedling and €. Pegnérin ' Progress in Medicinal Chemistry,”” AL D,
Elis and A. 13, West, 12, Bidternorths and Co. (Publishers) Lid., London,
14063, p 332,

51 NL L D= 1P daequasanse, nod ML Dafoav, Bull, Soo, Chrnr.
Feance, 23 (1964,

(5 N, P Bne-Ilad, ML T Rieieert, Vo Krikovian, N Dafoar, aad P

Jequienon, Ball. Chine, Théruge, 1, 23 (1965).
(7 1. Semnikar, (Lzrermittel-Foraesi, 16, 1020 (1966),
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TasLe I
PHARMACOLOGICAL ACTIVITIES OF PHENOXYETHYLAMINE 11YDROCHLORIDES
N
OCH,CH,R,
Local
anesthetic
activity Antispasulodic activity, ECe, m1g/1. Lo, Other
EChu, Acetyl- Hist- Epineph- mg/ky pharmacol

No. R R Rs mg/mt choline amine rine 5HT ip activities

1 (ClI3)2N 2-COCHs ce 16 2 0.3 6 4 2007 e

2 (CHs3)2N 2-COCH; 5-0CHs 10 8 2 11 11 2004 e

37 (CHy):N 2-COC:Hs e 6 1 0.5 4 e 150° €

1 (CHg):N 2-COC:Hs 4-Br 6 9 2 7 3 1402 19

5% (CH3)2N 2-COC2H, 4-CH;, 10 1 0.4 0.4 2 110% e g

6 (CHa)2N 2-COC:Hs 5-0CHa 8 22 1 13 2 140¢ e

7 (CHg)2N 2-CO(CH?2:CH: ... 1 2 0.03 0.9 0.8 500 ¢

8 (CHz3)2N 2-CO(CH2)2:CH; 5-OCH3 14 5 0.7 3 0.9 1307 None

9 (CHas)2N 2-COCH(CHy): 7 14 0.4 0.4 1.4 100% e h
1 (CHs)aN 2-CO(CH2)4CH; 0.7 1 0.1 1 3 100° g h
11 (CH3)2N 2-CHOHCH.CH; .. 2 8 0.3 3 7 100¢ ¢

12 (CHg):N 4-COCH; 3-OH 25 42 9 . 30 270% ¢

137 (CH3)2N 4-COCH.CH;, . 20 37 8 >230 28 240¢ None
14 (CHg)2N 4-CO(CH3):CHs 3-0H 5 6 2 100 6 2502 e f
15/ (CeHs)2N 2-COC:H;s A 6 2 0.4 3 e 1007 e

16 (C2Hs)2N 2-COC:Hs 5-OCH; 2 8 4 4 17 1307 s

17 (C2Hs)sN 2-COC:Hs 4-Br 4 3 0.8 2 4 702 None
18% (CaHe) 2N 2-COC:Hs 4-CH; 8 4 0.2 2 2 130° e g h
19¢ (CHs)aN 2-CO(CH2)+CH, . 1 5 0.4 15 1 100+ e h
20 (C2Hp):2N 2-CO(CH3)2:CH3 6-NO» 6 1 4 21 1 60 !
21 (C3Hg)2N 2-CO(CH):CH; 6-NH, 0.2 30 3 >50 30 70¢ !
22 (C2Hy)2N 2-COCH:CH (CHbs): 0.4 1 0.04 4 4 150% e h
23 (C2Hs)2N 2-CHOH(CH2):CHs 2 0.8 0.1 0.8 20 2500 e h
24m (C2Hp):2N 4-COCH; 3-0H 32 34 6 83 74 2002 e,

25§ (CzHg)sN 4-COC:Hs . 50 18 10 190 44 200¢ 3

26 (C2Hs)2N 4-CO(CH32):CHs 3-OH 21 4 1 4 7 3002 e, 0. h
27 (C2Hs):2N 4-COCH,CH (CHas), 1 2 2 129 13 150% Lk
28 1(CH3)2:CH 2N 2-COCH;s 4 0.6 0.6 100 12 904 fih
29 1(CH3):CH [N 2-COC:Hs 1 1 0.8 84 8 1002 !

30m [(CH):CH LN 2-CO(CH2):CH3 0.4 0.7 0.1 21 1 102° R

31 1(CH#)2CH N 2-COCH(CHzy)2 - 9 0.8 0.2 18 3 150¢ e, h
32 1(CH:)2CH 2N 2-CO(CHy)2:CH; 4-Ct 3 0.1 0.2 17 0.7 200¢ 1 ki
33 1(CHa3)2CH |:N 2-CO(CH;):CH3 6-N O3 20 2 2 1 2 200% Sk
34 1(CHg)2CH]:N 2-CO(CH2):CHs 6-NH, 0.1 0.4 2 22 3 388 !

35 1(CH3):CH1.N 2-CO(CH2)sCHs e 3 0.3 0.07 17 11 1004 A

36 1(CH3):CH N 2-CHOH (CH2)2CHs 0.5 1 0.7 62 37 3004 )

37 1(Cs):CH N 3-COCH; 35 76 19 >250 49 2504 e, h
38 1(CHs):CH [:N 4-CO(CH2):CH; 20 2 12 121 14 2504 Sk
30 1(CH3):CH:N 4-CO(CH2)sCHs .. 18 1 3 32 4 1508 fh
40° Morpholino 2-COCH;, 5-0CH; 56 71 20 110 59 600° None
41 Morpholino 2-COC:Hs ... 14 40 11 7 35 2508 €
42 Morpholino 2-COC:Hs 4-Br 22 12 10 42 32 3009 None
43 Morpholino 2-COC:Hs 5-0CH; 13 6 4 61 47 330° None
44 Morpholino 2-COC:Hs 4-CH; 8 30 8 37 20 300° g
43 Morpholino 2-CO(CH2):CHs . 16 29 8 7 23 2804 g h
16 Morpholino 2-CO(CH2):CHz 5-OCH3 11 13 35 40 11 180¢ None
47 Morpholino 2-CO(CH2)sCHs 15 19 7 6 0.08 350° g
48P Morpholino 4-COCH: S 100 74 78 >250 186 600° Noue
49 Morphotino 4-COCH; 3-0H 58 67 61 195 10 850° ¢
507 Morpholino 4-COC:Hs e 250 56 30 >250 >250 750° Noue
51 Morpholino 4-COC:Hs 3-011 22 35 32 70 35 850" Noue
52 Morpholino 4-CO(CHa):C's 3-OH 18 18 7 47 5 700" None
53 Morpholino 4-CO(CH2)aN CsHo? 50 158 9 >150 >1250 120" !
54 Piperidino 2-COC-Hs . 4 3 0.8 1 35 150¢ e
55 Piperidino 2-COCyHs 4-Br 7 2 0.4 11 3 1504 h

56 Yiperidino 2-COC:Hs 5-0CH; 2 4 2 2 3 1504 g, h
57 Piperidino 2-COC:H, 4-CHs 3 5 0.8 3 1 1202 ey
58 Piperidino 2-CO(CH:):CHs o 2 1 0.3 0.9 0.2 150% ek
39 Piperidino 2-CO(CH3)2:CHs 5-0CHs 3 7 4 3 4 1302 g
G0 Piperidino 2-CO(CH2)sCH; ... 2 0.8 0.4 0.9 0.1 120° fih
61 Piperidino 4-COCH; 3-OH 19 4 1 22 11 200¢ ¢
627 Piperidino 4-COC:Hs e 20 3 0.8 41 18 1502 h
63 Piperidino 4-COC:Hs 3-OH 30 2 0.5 4 8 2204 e
64 Piperidino 4-CO(CH2)2CHs 3-OH 21 0.4 0.3 13 4 200 e h

@ Counrvulsions.
/ Increase of resistance of isolated heart to anoxia.
i . Di Paco and C. S. Tauro, British Patent 905,903 (Sept 12, 1962);
k Aktiebolaget Pharmacia, British Patent 872,997 (Jan 23, 1958);
=m H. Grasshof (Firma M. Woelm), German

fibrillation.
and A. B. Lewis, J. Org. Chem., 22, 612 (1957).
¢ R. E. Nitz, W. Persch, and A. Schmidt, Arzneimittel-Forsch., 5, 357 (1955).
Chem. Abstr., 61, 11933g (1964).

23R4e (1962).
Pateut 1,174,311 (July 23, 1964);
King and C.-C. Chang, Hua Hsueh Hsueh Pao, 22, 467 (1956); Chem. Abstr., 52, 10971k (1958).
Guidicelli, Bull. Soc. Chim. France, 1672 (1956).

b Tremors.

¢ Depression.

4 Tremors followed by depression.
¢ Inhibition of formaldehyde paw edema.
Chem. Abstr., 58, 5576g (1963).

e Transient decrease of arterial blood pressure.

® Protection against CaCl, ventricular
# R. I. Meltzer

Chem. Abstr., 56,

» P. Da Re and I. Setnikar, Experientia, 20, 607 (1964).
» H. Najer, P. Chabrier, and R.

°8.-C.
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observed with the piperidine aed with the orpholing
radienl.

(h) Acyl Group.- Ouly small and irregular differ-
cuees were found between the butyryl, sovaleryl
valervl, and eaproyl groups.  These graups conferred
higher activity, however, than the propianyt group, and
this was followed by the sobutyryl and acetyl groups.
In the few instances in which the a-keto group was re-
duced to an aleoliol group, the activity did not change
stgnificantly.  The position of the aeyl group isx hn-
portant. The ortho position conferred the highest we-
tivity and was followed by the mefa and then by the
para posttions.

(¢) Other Substituents in the Benzene Ring.—An
amino group iu position 6 increased markedly the loeal
anesthetic activity, probably becnuse it inereased the
polarity of the whole molecule.  Chloro surd bromo sub-
stituents  did not  affect significantly  the activity,
whereas the nitro group reduced the activity.

Antispasmodic Activity.--'T'he  substances  investi-
gated showed a notable musculotropic snrooth nruscle
relaxing  activity,  In geveral instances contractions
of the small intestine provoked by histamine were
particularly promounced. The antihistamine effect,
however, was not sufficiently speeifie to allow u elear
classification of the investignted substanees as anti-
histaminic drugs.

Different radicals i the phenoxyethylunno strue-
ture had the following influence on the antispasmodie
activity.

(a) Substituents in the Amino Group.—-1he highest
activity was found with dimethylamino or with diethyl-
amino  radicals,  The dusopropylamino radieal  de-
ereased the aetivity as much ax the piperidino radieal.
Still less nctive was the morpholino radieal.

(b) Acyl Radical. —No unportant difference was
Tound in the antispasnodic activity by substituting
ditferent acylie chains, such as the acetyl, proponyl,
butyryl, isobutyryl, valeryl, wovaleryl, and caproyl
radicals. Reduction of the acylic radieal to an aleohol
group did 1ot alter significantly the antispasinodice
activity.  The position of the acvhie el s again very
important, the orthe position conferring a niuch stronger
antispasmodic activity than the meta or the para posi-
tians,

(¢) Other Substituents in the Benzene Ring.- he
introduction of hydroxy, methyl, or an amino, chloro,
or bronto group in the benzene ring did not influence
significantly the antispasmodic aetivity. A methoxy
group reduced the antispasmtodic activity.

Acute Toxicity. —The intraperitoneal LDy in mice
wis found with few exeeptions in the range hetween 100
and 400 mye kg Very often the animals <howed
symptoms of CNS exeitation, whicli appeared, however,
ouly with overtly toxie doses, so that they cannot he
interpreted only as g CONS netion of the drugs.  After
a phase of exettement the animals became depressed;
sometimes the exettatory phase was alnrost absent.
I some cases the toxicity was proportioual to activity.
The following regression could be calculated between
local anesthetic activity (EC;o) nnd LDs. It the equa-

EC;) = (040 = LUUSIL D 4+ 5.8

tion the regression coctficient hus o statisticnlly signif-
1eant vatue (7 << 0.001); the correlation between tox-

Vol 10

leity and loval anesthetie artvity e however, rathee
smadl (¢ = 0.54),

Other Pharmacological Activities. \iuong the otlier
plarnineologicnd aetivities servcencd, o tennsierd hivpe
tensive effeet appeared most conunonly, Maay ai the
compouuds ierensed the resisttnee of the isolicted Teeart
to nnoxia, some showed an antiphlogistic or w1 nnb-
fibrillatory activity.  No elewr relationshipe coald He
extabhished Tor these activitios,

lixperimental Section

All melting ponuns were derermined v o Wotler-1eiztiselank-
veskop melting poiet apparatis and arve eorrectod

N-SBubstitnted neyl-g-phenoxyethylamites were qrepaved 1o
condensing  the corresponding hyvdroxyphereaies widh saitable
f-aminoethyl eliloride hydroeldorides in ethand with seddinin
ethoxide or in tolnene with anhyvdroas potas<iom earhorene,
Some N-substituted weyl-g-phenoxyerhyvlunines were prequaed
by literatnre pracedines and analyzed (or identification.

Amino derivatives were obtiained by hvdregenmion at el
pressuve o ¥ Pd--C fram the ecrrespanding rairo derivatives,
N-Substituted 2, e-hyvdroxvalkyl-g-phenoxyvetliyhunines were ole
tidned by hydrogenation at 4 atm ere Pk fron the corvespotnding
plhenones. 4, - Piperidinopropioiel-3,N - phenoxyvethylneaplie-
line was obwnined by oo Meamich veactioae fraan d-neeeyvl-g.N-
phenoxyethyhneapholine.

All starting hivdraxyphetones were prefured  acecrding o)
literature methods;  2-hyvdroxy-4-methexybutyrephenone  wie
obtadned by methyliion wich dimethy] solfate and aidiydieas
potassinin earborate 1a acetone from 24-dihyvdroxybaiviephe-
none,

N-Substituted Acylphenoxyethylamines. Method A. A solu-
tion of hydroxyphenyl alkyl ketone (11 wacde) and <odimn etle
oxide (0.2 mede) in 00 ml of ethanol was added o the NON-
dialkylinoethyl chloride hiyvdreehloride (01 meder el the
mixture wias retfluxed tov 2 o After eacding und fihering, vhe
sedvent was evaperated.  The crude ol was dissedved in ethisl
erther, washed with water, and dried.  Treatment of the ethereal
salition with etlhinedic HCU =olntion gave the hvdraeldoaide,
which was fiered nnd cecrystallized.

Method B. A mixinre of hvdreayphenyvhidkel ketowe caalh
mole) and rathydrons K.Ctly (0,07 1aole) ire 250 ml ot audivdvons
tednene wies stirred, awd the NoON=dinlkvliminealksl ehleaide
Ly droeliaride €05 mole) wos added. The wixtive wis re-
Huxed (or 8 hrand filieeed. The filtrate was washed with sava-
ricted ngueous NaCl =olaticn and dried.  After aadifienticar with
anhydrong TICT and evapormion, the residae wies erysinllized.

2-Butyryl-6-amino-3-{ N N-diethyljphenoxyethyvlamines,
Method C.--The nitre derivedive hivdroehloride (0.05 mole; and
anhvdrons HCT (Lot mole) dissadved in tth ml of ethaned wae
hydrogemnied at normal pressire over G g of 1o, Pd U
After Aliratiare the saditionr was evaporated. The crude prod-
net was washed with edivl ether aml eryainllized.

N-Substituted 2,.-Hydroxyalkyl-3-phenoxyethylamines.
Method D.--The N-substitiited nevl-g-phenoxyetlylamine (11.02
mole) dissolved in 150 ml of methanol was hyvdrogensael a4
atm of pressure over 125 g of Pil. Alrer filtraticac and evapo-
ration, the ernde produoet wee vryvstallized, The melting poind-.
sedvents of crvstallization, saud anedyvticid dian of vl conmguaneds
are simarized in Table 11

4. -Piperidinopropionyl-3,N-phenoxyethylmorpholine.
tre of piperidine hydrochlovide {4.88 g, 0.02 moled, pardoenud
dehiyde (2 g), J-ncetyl-g, N-pheunoxyethivhimorpholine (5,70 ¢
.02 medey, and t4 1al of ethmol was reflnxed.  Atter 0.5 e 1 ¢
ol pamformaldelorde was added :aid the misture wis retlased
for anothier 15 min.  Alter cooling, the prodiet was filvered saul
erystullized (e etlomed eilivl ether taoyvield § g of white erystuds,
mp 213-215°.

Anal. Caled for CudleNaOg-2HCLE N, 668, C,
Found: N, 6.85; CIL 17.15.

2-Hydroxy-4-methoxybutyrophenone. --Dimethyl sulfice o4l
e, 0. mole) was wdded to o mixtnre of 2y4=dihvdrosybutyre-
phienone (54 g, 163 mades, atdivdrans KaCO (00 ), and 250wl of
acetone, and the mixture wies refluxed for 8 hr.  After filtratica,
ihe solvent was eviporuted, waal hie erede oil was distitled to.
vield 46 g of gooduet bp 124 257 22 mno i Atver erystatliza-
tea {rean ligrotre Chp SI-E200 e el Led s 30317,

A nan-

ISERIAN
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TasLe II
OCH,CH.R,
R,
Solvent
of — Caled, Yp—— —~——Tound, p———~

No. Metliod Mp, °C erystn? Formula N Cl N Cl

2 A 215-216 A C13H,1sNO;3-HCH 5.12 12.95 5.17 13.05

4 A 147-149 A-E Ci3sHisBrNO.-HCI 4.19 10.61 4.23 10.70

6 A 182-183 A CyHxyNO;-HCI 4.87 12.32 4.99 12.15

7 A 115-116 A-E CuHuNO.-HCI 5.06 13.05 5.21 13.18

8 A 101-102 A-E Ci:HuNO,-HCI 4.64 11.74 4.55 11.45

9 A 146-148 A-E CisHyNO:-HCI 5.06 13.05 5.36 13.26
10 A 104-106 A-E C1sH2sNO,- HCI 4.67 11.82 4.95 11.99
11 D 123-124 Ac Ci3sHaNO.- HCI? 5.39 13.65 5.69 13.63
12 A 185-187 A CpH;NO,;-HCI 5.39 13.65 5.41 13.61
14 A 154-156 A C1sH2NO,;-HCI 4.87 12.32 4,86 12,28
16 A 118-120 A-E CsH;NO;- HCI 4.43 11.23 4.49 11.26
17 A 97-99 A-E CiHBrNO.-HCI 3.84 9.72 3.86 9.72
20 B 114-116 A Ci1sHuN:Qy- HCI 8.12 10.28 8.22 10.22
21 C 175-177 I C16H2N 0. - 2HCl 7.98 20.19 7.04 20,19
22 A 118-120 A-E C;Ha:NO,-HCI 4.46 11.29 4.23 10.99
23 D 99-101 B CisH%NOs-HCle 4.64 11.75 4.60 11.64
26 A 155-157 A C1sHxNO; - HCI 4.43 11.23 4.45 11.06
27 A 105-107 A-E CiyHuNO,-HCI 4.46 11.29 4.57 11.21
28 A 142-144 A CieHNO2-HCI 4.67 11.82 4.56 12.11
29 A 142-143 A Ci:HxNO.-HCI 4.46 11.29 4.36 11,08
31 A 123-124 A CisH2eNO,-HCI 4.27 10.81 4.31 11.07
82 B 167-168¢ CsHosCINOye 4.30 10.88 4.44 10.90
33 B 146-147 A CisH2sN-O4- HCI 7.51 9.51 7.70 9.67
34 C 235-236 1 CsH3N,0:-2HCI 7.38 18.70 7.32 18.901
35 A 124-126 A CiyHuNO:2-HCI 4.10 10.37 3.85 10.59
36 D 142-144 I CisHyNO,-HCI/ 4.24 10.74 4.25 10.90
37 A 119-120 A CisH2NO2-HCI 4.67 11,82 4.63 11.70
38 A 126-128 A CisH2yNO: - HCI 4.27 10.81 4.38
39 A 125-127 A Ci1yHuNO,-HCI 4.10 10.37 4.08 10,51
41 A 130-131 A-E Ci;H NO;-HCI 4.67 11.83 4.70 11.88
42 A 145-146 A-E CisHyoBrNO;-HCI 3.70 9.36 5.78 9.43
43 A 128-130 A C1sH2NO4-HCI 4.25 10.75 4.24 10,55
44 A 150-151 A-Tv CsHuNO;- HCIL 4.46 11.29 4.49 11.29
45 A 124-125 A CisHNO;-HCl 4.46 11.2y 4.47 11.37
46 A 152-153 A CyHxNO,-HCOI 4.07 10.51 4.05 10.33
47 A 109-111 A-T CpH3NO;-HCI 4.27 10.81 4.25 10).84
49 A 175-177 A Ci4H;yNO,-HCI 4.64 11.75 4.64 11.75
51 A 193-195 A Ci;HaNO,-HCI 4.44 11.23 4.41 11.23
52 A 180-182 A-BE CisHuNO -HCI 4.25 10.75 4,22 10.64
54 A 107-109 A-E CisHNO,-HCL 4.76 11.91 4.76 11.91
55 A 132-133 A-E CysH2:BrNO,-HCI 3.72 9,42 3.77 9.48
56 A 165-166 A CriHxNO;-HCI 4.27 10.81 4.30 10.85
57 A 149-151 A-E Ci:H2sNO2- HCI 4.49 11.36 4.35 11.57
58 A 141-143 A CH2:NO,-HCI 4.49 11.36 4.52 11.55
59 A 178 A CisHxNO;3-HCI 4.10 10.37 4.36 10.60
[0 A 131-132 I CisHyNO,-HCI 4.30 10.88 4.63 11.23
61 A 166-168 A Cis:HaNO,;-HCI 4.67 11.83 4.66 11.91
63 A 181-183 A C1sH3NO,- HCI 4.46 11.29 4.50 11.26
64 A 145-147 A CHasNO;- HCI 4.27 10.81 4.27 10.87

e A = ethauol, I¢ = ethyl ether, I = 2-propanol, Ac = acetone, B = 2-butanone. * Anul. Caled: C, 60.11; H, 834. Found:

C, 60.19; H, 8.79. ¢ Anal. Caled: C,63.66; H, 9.35. Found: C, 63.53; H, 9.44. <¢Bp, °C (1 mm). ©Anal. Caled: C, 66.34;

H, 8.66. Found: C, 66.31; H, 870. 7 Anal. Caled: C,65.53; H, 0.78. Found: C, 65.58; H, 9.36.
Anal, Caled for C;HuO;: C, 68.02; H, 7.27. Found: Antispasmodic Activity.—Smooth muscle antispasmodic activ-
C, 67.80; H, 7.02. ity was tested in witro by the Magnus® method on the small

Pharmacological Methods. Acute Toxicity —LD;, values were intestine of the guinea pig stimulated by 0.025 mg/1. of histamine

determined on Swiss “SMZ'’ mice, intraperitoneally, and the
mortality within 24 hr was recorded. The animals were also
observed for qualitative signs of intoxication following the Irwing
scheme.

Local Anesthetic Activity.—All compounds were tested for
subcutaneous local anesthetic activity on the mouse tail accord-
ing to Bianchi’'s method.?

(8) C. Bianchi, Brit. J. Pharmacol., 11, 104 (1956).

dihydrochloride, small intestine of the mouse stimulated by
0.15 mg/l. of acetylcholine chloride, seminal vesicle of the rat
stimulated by 2 mg/1. of epinephrine hydrochloride, and ascending
rat colon stimulated by 0.05 mg/l. of 5-hydroxytryptamine,
according to Leith, et a/.1°

(9) R. Magnus, Arch. Ges. Physiol., Pfliger's, 102, 123 (1904).
(10) J. L. Leith, C. 8. Liebig, and T. J. Haley, Brit. J. Pharmacol., 9, 236
(1954).
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Other Tests—-"L'he substances were sereened also {or their
actions o the izolated rabbit heurt, following the method of
setiikar, et al,1' changes ia amplitnde of eontrnetions, rate of
contruetions, coronary flow, and resistance to amoxial? were
recorded.  Purthermore the substances were sereened for then
actions on blood pressure and respiration in rats awesthetized
with 1.0 g/kg ip of urethan, on formaldehyde paw edema in rats,
wn electroshock convulsions in niee, and on CaCl-indneed
vertrienlar fibrillations in rats.

Acknowledgment.-——1The  authors wish  to thauk
Professor Elema Massnrant for erttieal review of the
nnusceript and for helpful advice.

(11) I, Seruikar, W, Mhimaann, and M. T, Ravari, Aeck, Ddene oy ma-

codyn. Thevap., 131, 187 11961).
112 1. Secnikar and M. T. Ravasi, (bid.. 124, 116 {(1160).

The Sulfur Analog of Serolonin'

1N, CaspataNg, ‘I BosiN, axp 10 8, NEiss

Chemistry Labocatories of Indiana Universily,
Bloominglon, Indiana 4v401

Recerved Oclober 28, 1966

A number of structural analogs ot serotonin (A-
hydroxytryptantine) have beenn prepared.? Due ta
1soclectronie and sterte relatiouships, the beunzolb)-
thiophene analog has been of particular interest as a
possible agonist or antagomst of serotonin.  The
svitthesis of this compound has proved to be refrac-
tory.* We wishh to report the svnthesis of 3-(3-
antinocthyl)-H-hydroxybenzo |6 Jthiophene (1), and pre-
linnnary pharmacologreal evaluation.

HO. : _CH.CH,NH,
l
S

I

3-Methyli-hydroxybenzo[bJthiophene,* prepared by
the cyelization procedure® from m-hydroxyaectophe-
none, followed by decarboxylation of the resulting 3-
methyl-5-hydroxybenzo[b Jthiophene-2-carboxylic ncid,
was converted to its benzonte ester. This ester was
subsequently converted to 3-bromomethyl-o-benzoyl-
oxyvbenzo[bJthiophene by the procedure of Chapman,
et al.,’ and the correspouding carboxaldehvde was

. . . " o M

prepared in satisfactory vield via the Sommelet reac-
tion,” without hydrolysis of the ester hinkage. The
d-benzoyloxybenzo[b Jthiophene-3-carboxaldehyde  was
then condensed with nitroniethane, cimploying immo-
vium ncetate us catadyst. Two products were isolated,
the nwjor product being H-henzoyloxy-3-(2-nitrovinyl)-
benzo[b jthiophene, and the minor produet being 5-

)y Parc IX o the sevies of benzo (b hildephene Jderivatives.  For Part VI
=ee 11, Campaigne and 1, 8. Neiss, /. Heteroegelic Chene., 8, 46 (1966). Taken
frona a thesis 1a he subiirted by T, Bosin (v Indiana University for the Ph.1).
degree,

€2) (a) 1. J. Lewis, AL Maciin-Swinh, T, €. Muri, 8. N. Nanjappa, and =,
I, Reid, J. Med. Chem., 8, T11 (1963): (10 R. Foster, H. R. Ing, and I, I,
Rogers, J. Chem. Sue., 1671 (1457 (el C, Alnswarth, J. dm. Chem. S,
79, 5245 11957); () G. Malhoann and K. Haceyxele, Anr., 662, 147 (1963).

€3) 1a) 8. T. Reidd, D1 Thesis, The Universicr of Glasgow, 1960; (1
1. Brovn, Phol) Thesis, The Uiniversigy of Qlasgow, 1962 (¢) F. & Neiss
PLoPY, Plesiz, Didiane Lalrersioe, PuiL,

AL Rieel, NP Biaelloq PP huspowaon, and Mo Diafoar, J. Helevo-
ryelic Chome, 2, 300 (1963).

50 L Campaigne amd Ro 1 Cline, Jo Oy, Chene, 21, 39 (1LO7G),

i N. 1 Chopmao, K. Clacke, and I3 Ldoo, . Chege, Soe., 774 1067

TS0 Neval, Oy Aewtires, 80 197 11944,

Val. 10

Ly droxy-3-(2-nitrovinyhenzo b jchiophene,  3-1euzo-
vloxy-s-(2-nttroviny benzo [bithiophiene  was redoeed
with il adianimom hydrde and the reaction was
warked-up aecarding to the method ol Martin-Snich,
el a0 Compound Twas isolated as the hydrochloride.

The conteal nervaus system cffeet of Fand S-handmxy-
tryptophane (1 was studied by amphitnde waindysis
of the cortical clectvoencephalogram (FKEG) o nmale
albino rabbits> M bas heen demonstomated thed animais
given intravenous doses of IT have signitteaut mereases
of hrain scrotouin,™™  Adimnistration ol 400 uy kg
of T or IT resulted in desvinchronizatian of the ERG,
mdicative ol o highly stnnubated scate; T enused adeap
of the meau energy content (MECH 1o 32,000 helaw
control levels aml TH a drop of 41.09.  Na peripheral
cff ects were observed in rabbits treated with I Anomals
pretreated with peutobarbital (3 mg- kg <howed
very sinnilir polyphasic respanse to both T and [}
at 90 we ke both were syvnergistie to the sedative,
maximally stinlated at 200 gy kg, and again sedative
at 500 we ke The bharbitieate effeet was 30€0 ye-
versed (R D0 at a dose of 160 g Ke of T and 140 pp ke
of T1.

Further <tudies oo the svithesis and hiolagiend
activity ol henzo[bjthinphene nnndogs of hiologieully
active ndale dervatives are currently wnder i
vestigation.

lixperimental Section*

5-{ a~Methyl-3-hydroxybenzylidene)rhodanine. - -Rhodanine

(67 g, 1.5 mole) was added to a soliution of 4 g of amwiouimmn ace-
tare aud 12l of gloeial weerie acid in 400 1wl of dry benzene
and boiled for a few minutes.  m-Hydroxyacetophenone (68 g,
t1.5 mole) was added 1o the het veaetion mixture and the flask
was conneeted to a Dean--Stark trap. The reaction mixiure
wis refluxed vigorowsly nntil solid began 1o separate, cooled 1o
rocan temperature, and filtered. The vellow precipitate was
qislied with two 100-ml portions of water and air dried.  Re-
erystallization from dioxane-warer gave 100 g (8097 cof product.
which melted at 201-2012° An analytieal sample melted sharply
at 207°.

Anal, Caled for CollyNOSXy: 8, 25020 Found: 8, 25.64.

3-Methyl-3-(3-hydroxyphenyl)-x~-mercaptoacrylic Acid.—-

d-Co- Methyl=3-hydroxybenzylidine chodinine (30 g, 0.20 mole)
wits added to u stivred =oluticar of 1 1Loof 10¢; NaOH at 60°.
The amber solution was heared 1o 80° aud stivred for 1 hr prior
to satnration with NaCl and filirntion through a Norvit pad. The
solution was cooled to 10?2 nnd slowly poured into 400 ml of 6 .V
HCT which was smurated with NaCl and cooled to 10°. The
vellow solid was collected and dried te vield 39 g (7500 of prod-
nei which melted 128-120° alter recrystallizadion frem propanol:
A 3,00 (intennoleealar H handed O 34 (O of weid
495 Gvery weak 3 (SHY, 5.050C=0, 6.25 taryl conjugated Gy,
12,64, 14.2) and 145 g 3-dizubstituted benzene).

dnal. Caled for CpHeOp3: 8, 1525, Found: 8, 151t

3-Methyl-5-hydroxybenzo(h|thiophene-2-carboxylic  Acid.—
g-Methyl-g-Cs-hydrexyphenyl-a-mereapicacrylie  aeid (20 g,
1,085 mole) and 30 g of 1. were allowed to geutly refluxed for
15 hr in 500 wl of dry diexane,  The solution wus redneed to half
its volume under reduced pressure and poured into 2 1. of cold

i8) L. Goldatein aml R A Beek, Jateon Koro Vewrobiol, 8, 265 (1965
White a dicece comparison wicle serateoin will be awre vahiable, thds yee-
liting ey seceen demonsirates The hixl aceirity of Tin a tese where serotonic
1= essenvially tnactive,

G I Bl Brodie, 120 G, Towivl, B Komdizmon, awd T AL Rhore, Jo haes
nminenl,, 119, 461 (1057).

(103 8, Udenfriend. D, v, Beardaaski, and 11 Weisstaeh, Federalion vee.
15, 193 (14651,

G Metiap pmiots wece kea o o Mel-Toop caplacy meltag g
apparains sind ave nueaccected,  The micronnalyses rere performed hy Mid-
wesl NMiceolalis, Tne., holianapobs, Twlo Infrared specira weee derernininest
with a Perkin-Ehner Maolel 137 Lefravasd wod adieariolel speccens wepe
nhtpieed wiclo i Baasele gl Loand Spectrowie 50 Pie spreirg wmre (akor

vn i Vartne V=60 spectromeler.



