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Basic Ethers of 1-(p-Hydroxyphenyl)-2-phenyl-1,2,3,4-tetrahydroquinoline

and 1-(p-Hydroxyphenyl)-2-phenylindole. Antifertility Agents

Mancony R Benn, Axprew W Zanay, RUbonry OESTERLIN,
Pritir Scenane, anb Coorpon O, Porrs

Steeling=-Windheop Resewrele Disicbode Foissoluee, Now Yol 1215

Recedead Decenther 22, Tupti

The diethybaminoethyl and pyrolidinytethylt vthers or T-ip=hydroxyphenyte2-phenyi-12,05,4-1ctahy dro-
quinoline (8, R’ = 1y, [-(p-hydroxyvphenyh-2-phenvliindole 1253, and 1-ip-hydroxyphenytbe5-methoxy-2-
phenylindole (26) werce =ynthesized ax potemial antifertility agems=.  The intermediate tetrahydrogninoline 8
(R" = CHy) was preparal by three dilferent rontes, the key =teps of which were, respectively, acid-catalyzed
eyclization of 3-[o-(p-anisiding)phenyli-1-phenyl-1-propanot i71, LA AICEH vedaetion of 1-fp-methoxyphenyl)-
2-phenyl-4-(1H )»-gainotme  (14), aml KNHe-indneed  evelization of  N-{3-12-chloraphenyh- -phenyipropyl’-
p-anisidine (20).  The intermalate indotes 25 and 26 have besn synthedzed by dehydrogenation of the co-
respouding 4,),6,7-tetrahydroindoles available from the conden=aion of 2-12-oxoeyelohoxybs and 2-12-0x0-
S-methoxyeyclohexyDacetophenone (21 and 22) with p-mminophenol. The basic ethers exhibited antifertility,
exirogenie, and antiestrogenic activity in the female ra,

Reports of the antifertility properties of triarylethyl-
ene dertvatives such us 10 and 2¢ have stimulated the
svitthesis and evaluation of a number af closcly related
substanees.®
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The subjeet of thix report ix the synthesis of related
1.2-diaryvitetrahydroquinolines  and  1,2-diarviindoles
(Table I) and onr assessment of their antifertility,
estrogenic, and antiestrogenic activities in the rat.

We have developed three synthetic routes (Schemes
[--III), which proved to be of varving utility, for the
preparation of the intermediate tetrahydroguinoline
8 (R’ = CHy). A notable conversion in Schenmie Iis the
reaction of exeess Phli and the dihydrocarbostyril 5
from which the open-chain ketone 6 was obtained in
NS29% vield, It ix possible that the produet remains in
the ring-closed form 9 prior to hydroly=is, vet, attempts
to convert the ketone 6 into the eyelic enamine 10 wern
unsuccessful, and there was no speetral evidence for the
existentce of an appreeiable portion of the ketone in the
evelic carbinolamine form. Catalytie hydrogenation,
nevertheless, afforded the ring-clozed product 8 (544;)
accompanied by the aleohol 7 (3047 ).  The aleohol did
not undergo ring closure under these conditions.  The
more converient procedure for the preparation of large
amounts of 8 (R7 = CHjy) was found to be reduction of 6
with NaBH, followed by evelization of aleohol 7 in

(1) D, L, ltolkamp, J. i, Greslin, 7,
Soe, Lep, Binl, Med., 106, 197 (1060).

(2) G. W. Dunecan, 3. (", Lyster, J. l. Clack. wud . Leduicer, i09d., 112,
430 (1063).

(3) (a) A lead reference: R, W. J. Caruey, W, L. Vencze, J. Wojckunski,
A, AL Reuzi, L. Dorfan, aud G, deStevews, J. Med. Chem., 9, 516 (19662
() J. K. Landqguist aud C..J. Marsden, Chem. Tad. (fondony. 10042 (1084,
1L N DeWald, O, D, Bird, G, Rodney. 1), 11 Karaps, amd M, L, Black.
Nature (Londern), 311, 538 (1066): (b M.} K. hoper awd VL Widpele,
J. Ehdoerinol., 87, 83 11067),
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botling xvlene in the presenee of p-toluennsulfone neid.
The reduction was quantit:ative and the evelization pri-
coeded i 944, vield when the initial coneenttration of

N N7 CGH,
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R R
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7 in the reaction wixture wax 2.6 wtyvol Cpo An 1n-
crease in the concentration of 7 to 3.6% deercased the
vield of 8 to 3477, probably a result of competion from
intermolecular side renetions.

A second initially atiractive pathwayvto 8 (R = C'Hy
featured reduetion of the corresponding gninolone 14,
Three nseful routes to this intermediate are =hown in
Scheme I
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The quinolone lacking MeO has been prepared by
Chapman by pyrolysis of the imino ether corresponding
to 15.4 The conversion of 11 into 12 has precedent,®
and the condensation of the B8-keto sulfoxide 13 with
PhCHO to give 14 finds analogy in Taylor's new quino-
lone synthesis.® The difficulty in Scheme II lies in the
reduction of the very stable pyridone ring system of
14. The compound was either unaffected or converted
into intractable mixtures after exposure to a variety of
reduction environments. Only by reduction with
LAH-AICl; in THF was it possible to generate an
appreciable amount of the tetrahydroquinoline 8
(R" = CH;) and then in only 35% yield.

In an effort to prepare the dihydroquinolone 17, the
readily available Me ketone 16 was condensed with Ph-
CHO in the presence of alkali. The product, which
appeared to be a single compound on the basis of melt-
ing point, tle, and analytical criteria, nevertheless ex-
hibited complex ir and nmr spectra indicative of a mix-

ture of open-chain benzylidene derivatives.” Attempts
0] 0]
;3 AiHe dcm CH,CHO Qf‘ﬁ\
THF-HO 7
: NHR OH IT CHx
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R = p-CH,OCH,

to effect cyclization to 17 were fruitless. Treatment of
the PhCHO condensation product with LAH-AICI;
in THF gave only a small amount of 8.

A third synthesis of 8 (R’ = CHj) is outlined in
Scheme III. Here the important step is the KNH,-
induced cyclization of 20, a process which undoubtedly

(4) A. \WW. Chapman, J. Chem. Soc., 1743 (1927).

(5) R. P. Staiger and E, B. Miller, J. Org. Chem., 24, 1214 (1959).

(6) A, M. van Leusen and E. C. Taylor, ibid., 83, 66 (1968).

(7) Th. Kappe and E. Ziegler, Monatsh. Chem., 94, 935 (1963), assigned
the chalcone structure to the product of condensation of 2/-anilinoaceto-
phenone and benzaldehyde.
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proceeds through a benzyne intermediate.® The method
is an extension of Bunnett's general scheme for prep-
aration of heterocycles via benzynes.? Demethyl-
ation of 8 (R’ = CHj;) and alkylation of the resulting
phenol 8 (R’ = H) gave the required basic ethers
{(Table I).
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The 1,2-disubstituted indoles 25 and 26 were syn-
thesized in two simple steps from the readily available
cyelohexanone derivatives 21 and 22 as outlined in
Scheme IV.

Scueme IV
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Of more than passing interest is the dehydrogenation
of 24 to 26, a process in which the MeO group is re-
tained. The yield of dehydrogenation product was
789, This result is not without precedent since, in a
study of the dehydrogenation of hydroaromatic alco-
hols, Linstead' reported that ac-g-tetralol is dehydro-
genated to @-naphthol in 609, yield. It should also
be noted that dehydrogenation of substituted 4,5,6,7-
tetrahvdroindoles has received little attention as a
synthetic route to substituted indoles and could prove
to be a useful complement to classical methods. The
basic ethers which were prepared from 25 and 26 are
listed in Table I.

Biological Activity.—The dose of each compound
which produced a minimal but significant increase in

(8) This route was suggested to us by Professor Ronald Breslow.

(9) J. F. Bunnett, T, Kato, R. R, Flynn, and J. A. 8korcz, J. Org. Chem.,
28, 1 (1963).

(10) R. P. Linstead and K, O. A. Michaeles, J. Chem. Soc., 1134 (1940).
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the weight of the nterus of immature female rats ix
shown in Table 1. It was observed that a tenfold
thcrease in the dose of these compounds did not produce
any furtber inercase in the weight of the uterus, This
type of dose-response relationship snggests that these
('ompound‘ are tmpeded extrogen= 1t can be =een
fromr Table T that, with the exeeption of 2, the dose of
cach compound which produeced a minimal but ~ig-
nifieant merease i the weight of the uterus also signifi-
cantly inhibited the uterotrophic response 1o estradiol
aswell ax completely prevented pregnaney.
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N R = CH,CH,NEt, HOO HOb 100
s, R'= CHICHZNG 25 25 50
25, R’ = CH,CH,NEt. 10 12.5 2

25, R‘=CH2CH1NG La 12.5 2.5

206, R‘=CH.CH,NEt, 10 U
2 0. 0O} 1.0 0.05

“ Dose which prodneed mimimal bae sigpificant inerease in
the weight of the mterns.  * Doze which significantly inhibited
the neroirophie responsiveness io 17g-extradiol (0.002 mg kg
per day X ) =e). 2 Minimnm dose which completely preveated
pregnaney.

When a partially effective dose of 25 (R CH.-
CHuNLt) was Usul, implantation oceurred but fetal
development was delayed.  This result suggests that
the compound inhibits the effects of the estrogen surge
and delays implantation. Harper and Walpole®® have
shown that estrone ean cause implantation to oceur
after mmplantation had been delaved 1 the rat by
lrans-1-(p-B-dimethylanino cthoxyphenyl)-1,2-diphen-
vibut-l1-ene.  Staples'? showed that elomiphene (1)
also prevents mmplantation in the rat. Both the
estrogentie amd antiestrogente activities of the present
sertex of compounds appear to coutribute to their eof-
feetiventess as antifertility agent<in the rat.

The basic ethers listed in Table I are close structural
relatives of a large number of experimental drugs!*
reported to ave the same activity, Al of these drugs
appear to have varving degrees of estrogenie and anti-
extrogente activity, and it scems clear front the data in
Iable 1 that the compounds reported here are not dif-
ferent in this respect. 1t s honl { be noted that 1 and 2
are tueffeetive i blocking preguancy in the monkey .
There have been no reports of the antifertility proper-
ties of these drugs 1 maun.

Experimental Section

Melting point= were taken in capillary tubex in an oil bath.
They are not corrected but are within 1° of the melting points of
standards.  Spectra were delermined nnder the supervision of
br. RO K, Kotlnig, Nmr speetra were determined with o Varian
Model A-60 me spectrometer (T MS nnless otherwize indicated).

111 CL Muegios aweld W0 V. Jeusen, J. Frp. Med., 102, 347 (1055).
112y R, B Staples, Kndocrinvlogy, T8, 82 (19641,

i13) b AL Morris, G V. Wagenew, T. MeCano. awel D) Jacode e

Stesd., 18, 18 (149G7).

By, of of,

Th: mnr, nv, and v =pectra of most «f the componnds were deer-
mined and are in necord with the stimetnres written.

Analy=es wore canried ont mnder the sipervision of Mo Ko b
Fleiseher.  Where amalvzes arve indieated only by svimbals of the
clements, analvieal resnhis obrained for those clements wore
within 0.4 of the theoretical valhes,

2-¢ p=Methoxyphenoxy iquinoline (31, -Fhe componnd wax pre-
pared from 2-chloregninoline and p-methoxyphenol by Scherver's
procedhire” mp 965 -08° (Colde -hexane s Jled 1CGHEN D
¢, HLONL

1-¢p-Methoxyphenyicarbostyril «4). - “The carbosiynil was pre-
paved 1 111 50-634 yield by hcmng 310 Nunjol av 350 -380° for 4 hr
nnder Nooo b was veerveid from Celle, mp 153- 153 and 163 -
11542 ,111.1/4 (CalNO O 1L N,
-(p=-Methoxyphenyl;-3.4-dihydrocarbostyril (5. - The redne-
ton of 4 was carried ont in abs BtOH in the presence of Raney
Nioat 50-6G0% and Ha ot 30 kg/em? [0Y, viekd, mp HibS 16s°
f=-PrOthn el 1CHEN O C, FEONL
3-[u-¢p-Anisidino)phenyl]propiophenone 6). - A warm =oh, of
305 g (0 s mobrof 510 280 mi of Celds was added in one pmliun
1o 1) mib of Phbd i0.222 mol in Coble-E1.0, 7525 vol ) Foae
Mineral Cooyand stirraerb at vefinx for 2.5 hrander Noo Celdg €500
mb) and fee-10 tE0 mby were added at ice temp.  The organie
phase was =epil, washed (HO), dvied (NaSO, and evapsl to give
40 @ S200 of produet, mp HHO-TESS Teowas meerystd from
Calle-hexane: mp FHOS-112°; (CHCL) 205 (N1, 2970 w
¢C=nOs e 12000 DCCE)Y 8 Gty SO G, MBS arvb and NHO,
500 =0 OCH and 5046 ppin (AGB., 40 GHCHuL hieal,
(CaltaNO2: COFE N
3-]0-(p-Anisidino)phenyl|-1-phenyl-1-propanel 7, 'I'hix
comprd wax obtained in high vield from the rednetion of 6 with
LA or NaBHe  mp 90.5--02° thexane)r b/, (CallyNOs
.M, N

1-i p-Methoxyphenyl-2-phenyl-1.2,3.4-tetrahydroquinoline (8,
R’ = (‘H¢. A. By Hydrogenation of 6. A =oln of 1.7 g« of
6 1 125 ml of Ftoll was shaken with 0.50 g of 1077 Pd-C and
P ot 2.6 kg em® e OF madeequiv was absorbed at 602 in 40
win,  The produet was cliromatographed on 100 g of Flonzil.
Ehtion with 1.5 L of Colle-hexane, P L afforded 0.85 g (54701 of
a cadorless oil which consizted ahmost entively (the) of 8 (R’ =
CHgi Tuoervsiatlized  from hexane, mp Y1.0-93.5% .
(CoHla NO COHL N Elndon with CiHe- 60, 2001 gave 0.50 g
(3077 of an oil whose iv <pectrm was identieal with that of 7.

B. By Acid-Catalyzed Cyclization of 7.-—- A =oln of 45 g (0.135
mob of 7 and 5.0 g (0.026 mole) of p-tomenesntfonic acid mono-
hydrate in 1700 ml of xylene was stirved at relnx for 5 hr nnder
No EGO was added 1o the cooled reaction mixtnre and the <ol
was washed =atd NaHCOy)  The dried (NaxSOp) hhivate was
coned 1o give 40 g (45 1of 8, TR = CHy) ax a brown oit which
ervatallized, mp S5-017, ddentical dri with anthentie 8, (R" =
Chg

C. By Reduction of 4. To 1 g (0.008 mol; of anhyd AICEH
and 2.5 g (0.066 mob) «f LAH in 50 mlb of THE was added 2.5 ¢
10.008 motiof 14 in 70t of TIHF. The <oln was =tirred at room
temp {or 15 b Phe prodiet was isolated in the n=nal manner 1o
afford a @m which now exhibited =trong v absorption (CHC k1 as
3.00 w14, Co0, G000 wr After a =econd exposne o the iden-
tical rechuetion cenditions the ermde mixtinre wis transpioent in
the G-p vegion.  Chromatography ax in A Vedde sepiay atforded
0.90 ¢ ¢330 of white crystals, mp 91-903° medepressed on ad-
nixtnre with anthentie 8, (R = (T,

folnably 1t =eemed rensonable tocassinme the 5.486-p compoenen
of the Re=t rednetion mixtnre was the dihydrogninelon 17, The
enclate anion of thix ketone conld have formed by addinon of
hydhide at C-2sond nesisted further rednetion, Cipe exanination
of the rednetion prodnets vevealed, however, that the second
expo=nre (o redncivg agent did not increase the yvield of 8 (R7 =
CHy. Favthermore, the and i stndies showed that neither 6 nor
the prodnet=: from the condensation of PhCHO with the Me
ketone 16 conld be responsible for the absorption a1 5.96 . Thns
the 5.96-g provhiret remains nidentified.

D. By Cyclization of 20.- -Crnde 20 (1.5 g, SO pure by glpe,
UB.01EY ol wax sthrred for 3 hr in 250 mlb of ig \'H( containing
INN H: From g (D10 ;1-‘11((111 yol K. The prodnet. 1.4 ol a g,
camtained 510, 8, R = ClLy tglpe analysis).

1- lp-Hydroxyphemlj 2-phenyl-1,2.3 4-tetrahydroquinoline 18,
R = Thix phenol was obtained as a glas< by HBr-HOA¢

e RN Neloorree, Germoan Vatent 1L18G,8TO £106Gh0 Chow, Whste., 63,
Sl G
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cleavage of the Me ether 8 (R’ = CHj;).  Altermatively the crnde
product from the cyclization of 20 with KNH, was demethylated
by heating with KOH in ethylene glycol at 220° for 6 hr.  Ethe-
real HCI converted the prodnet into the nnstable hydrochloride,
mp 189-192° dec.m Adnal. (CyHisNO-HCH C, H, N,

.\'-(p-Methoxyphenyl)isatoic Anhydride (11).—XN-(p-Methoxy-
phenyl) anthranilic acid®® (51 g, 0.21 mol) and 210 ml of ethyl
chloroformate were stirred at reflux for 17 hr. The mixture
was coned and the prodnet was coliected and washed (Et,0)):
vield 33 g (9497); mp 214-216°. It was recrystd from THF, mp
214-215° dAna/. (C:HLWNO4) C, H, N.

2-Methylsulfinyl-2'-(p-anisidino Jacetophenone (13).—Dimsyl
sodinm? (365 ml of a 2 3 soln) was stivred nnder N, at 10° while
G5 g (0.24 mol) of the anhydride 11 in 150 ml of DMSO was
added.  The temp rose to 3%° despite external cooling.  After 0.5
hr at 25° and 1 hr at 50°, the soln was ponred on ice and the mix-
tire was acidified and extracted (CH.Cls). Coaen of the dried
extracts left 69 g of residne. Two recrystallizations (CeHe—
eyclohexane) gave 50 g (6947) of yellow crystals, mp 115-116°.
Anal. (CgHIENO;8) N S,

2'-(p-Anisidino)acetophenone (16).—The sulfoxide 13 (30.3
g, 0.1 mol) in 1400 m! of THF and 160 ml of HsO) was sthred
at 10-15° with 27 g of Al-Hg for 30 min.'” This period was re-
guired for disappearance of snlfoxide (tle). Filtration of the
=aspension, conen of the filtrate, and recrystallization of the
residue (-PrOH) afforded 18.5 g (77%), mp 65-67°. . Anal.
(Ci:Hu:NOy) C, H, N.

Condensation of Benzaldehyde with 16.—The ketone 16 (2 g,
0.0083 mol) in 55 ml of abs EtOH containing 5 ml of 2 & NaOCH;,
in MeOH and 1 ml of PRCHO was left at room temp for 3 day=.
The peodnet (2.5 g, 929 sepd as orange crystals, mp 180-185°.
Tt was recrystd ounce from n-BnOH and twice from C¢Hghexane
to give 0.65 g (2467) of yellow crystaly, mp 185-186° Anal.
(C'_’!HlyNOL’) C, 1{, N

Treatment with acid or heating failed to alter significantly the
composition of the prodnet as judged by its umr spectrnm.
Rednetion with LAH-AICEL gave a mixture in which 8 conld be
detected by tle. Strong absorption in the 3-p region snggested
the presence of open-chain prodnet.

Ethyl 1-(p-Methoxypheny!)-2-phenyl-4(1H )-quinolone-3-car-
boxylate (12).—Ethyl bhenzoylacetate (17.3 ml, 0.1 mol) was
added to 0.104 mol of dimsyl sodinm? in 60 ml of DMS0 at
15°, followed in a few minutes by 26.9 g (0.1 mel) of the an-
hydride 11 in 50 ml of DMSO. The mixture was warmed slowly
to 59° and, after gas evolution ceased, was kept at 70° for 1 hr.
The prodnet erystatlized from the reaction sohi overnight at room
tempearatire: yield 32 g (S007); mp 242-243°. Tt was recrystd
from CeHe—cyclohexane, mp 246-247°.  Anal. (CxHANO,) C, H,
N.

o0-(Acetophenyl)-N -(p-methoxyphenyl)benzimidate (15).—
Thix compd wax prepared from N-(p-methoxyphenyl)benzimidoyt
chloride* and o-hydroxyacetophenone by the procedure described
for the prepn of p-flnorophenyl N-(p-inorophenyl)benzimidate:!®
vield 645 mp 127-129°. It was recrystd from abs EtOII, myp
120-131°, Anal. (C-g-zH]gI\-();;) C, H, N.

1-(p-Methoxyphenyl)-2-phenyl-4(1 H )-quinclone (14). A. By
Pyrolysis of 15.—A stirred 100-g sample of 15 was heated nuder
N, to 250° where an exothermic reaction ocenrred. The tem-
peratire rose to 300°. It was allowed to fall to 250° and was
kept there for 30 min. The product was decolorized with char-
coal in hot IXtOH to give 62 g (657,) of light orange needles, mp
198-200°.  Recrystallization (EtOH) raised the melting point
Lo 202-204°.  Anal. (CuH:NOs) C, H, N.

B. By Hydrolysis and Decarboxylation of 12.—The ester 12
(2 g, 0.005 mol) was reflnxed with 3.5 ml of 359 NaOH in 30
ml of EtOH for 30 min.  Concentration and acidification of the
reaction mixtnre gave 1.51 g (U8¢7) of 1-(p-methoxyphenyl)-2-
phenyl-4-(1H )-yminolone-3-carboxylic acid, mp 263° dec. Anal.
(CsHi:NO,) C, H, N. This acid (1.12 g) was heated at 2580° for
10 min 1o yield 0.80 g (82%) of crystals, mp 197-195°, identical
(ir) with a sample prepared by pyrolysis of 15.

C. By Cyeclization of 13.—A soln of 0.91 g (0.003 mol) of 13
in 8 mt CeHe, 0.3 ml of PhCHO, and 3 drops of piperidine was

(15) We are indebted to Dr. Roman R. Lorenz for the KO demethyvla-
tion procedlure and tle characterization of the hyilroclioride.

(16) K. Bauer. Chem. Ber., 83, 10 (1850).

(17) E. J. Corey and M. Clavkovsky, J. Amer. Chem. Soc., 87, 1345
{1065).

(18) J. W, Sclinlenberg anl 8, Arclier, Urg. React., 14, 39 (1065).

Journal of M:licinal Chemistry, 1970, Vol. 13, No. 4 667

Tary I
AMp, °C Formula®

Coillg: N0 - CHsN O3S

Cenponnd

8, R =CH,CHNEL”

a
%, R'= CHZCHZNG

25, Ir=CHOCHXNEL" 123-124

y. a
on R'e=CH TIL..‘{'T
= RN

of T = CHCHNEL"
=+

157-138 ¢
Co: 1Ty NyO - G NCsS
CusHasNO - C;H 048

132.5-154.5  CyslHaeNyO - CeHisN O35

164-167

131-132 CoHy, Ny - C; 058
« Cyclohexanesnlfamic acid =alt. ' p-Toluenesnlfonic acid
salt. ¢ All componnds were analyzed for C, H, N.

reflixed for & hr. The reaction mixture was coned and the
residue crystd (EtOH); 0.77 g (79%); identical with the prodnet
from the pyrolysis of 15 (mp, mmp, and ir).

2-Chlorodihydrochalcone (18).—2-Chlorochalcone!® (97.1 g)
in 800 m! of abs EtO)H was shaken with Raney Ni and H, at 11.6
kg/cm?at room temp.  Hs (1 mol-eqniv) wax absorbed diring 1.5
hr.  The prodnet crystallized from hexane to give 73.5 g (755¢)
of 18, mp 44-45° [lit mp 46.5°].

XN -[3-(0-Chlorophenyl)-1-phenylprcpyl] -p-anisidine (20).—

The crmde p-methoxyanil 19 prepared from 18 (78 g, 0.2 mol) by
the procednre of Grewe, et al.,* was not characterized but rednced
directly by refluxing for 3 hr with 15 g (0.384 mol) of LAH in
650 ml of THF. The product, 34.8 g (509%), bp 206-214° (0.05
mm), erystallized at room temp (89S 20 by glpe).  This compd
was characterized as the hydrechloride, mp 214-215° (¢-PrOH-
Et:0). dnal. (CoHwCINO-HCL C, H, N.

1-(p-Hydroxyphenyl)-2-phenyl-4.5.6,7-tetrahydroindole (23).
—A sohi of 21.6 g (0.1 mol) of 2-(2-oxocyclohexyDacetophenone?!
and 10.) g (0.1 mol) of p-aminophenol in 60 mt of AcOH was
refluxed for 0.5 hr.  The prodnet sepd from the cooled reaction
mixture: yield 23.6 g (3097), mp 181-1x2° (-PrOH); uv (95%
EtOH) Amux 225, 208 mu (16,100, 15,230): nmr (CDCl;) 8 6.5-7.16
(m, 9, avomatic H), 6.15 (5, 1, C;H), 4.9 (3, 1, OH), 1.5-2.9 ppm
Im, 8, (CH,).]; Anal. (CypH1uNO) C, H, N.

1-(p-Hydroxyphenyl!)-2-phenylindole (25).—A soln of 20.9 g
of 23 in 1900 ml of xvlene was stirred at reflux with 35 g 109
Pd-C under N, for 6 hr.  Concentration of tae filttered mixture and
recrystallization (CsHe-cyvelohexane) yvielded 155 g (8967) of the
dehydrogenation produet: mp 139-140°; nv (95% EtOH) Amax
223 (sh), 247 (sh), 300 mp (24,400, 20,100, 19,500); umr
(CDCL) 6 6.5-7.16 (m, 14, aromatic H), 4.83 ppm (s, 1, OH).
dnel. (CoH:NO) C, H, N,

2-(5-Methoxy-2-cyclohexanon-1-yl)acetophenone (22).—The
nndistilled pyrrolidine enamine prepared from 83.3 g (0.65 mol)
of 4-methoxyeyelohexanone?? was stirred at reflux for 3 hr with
130 g (0.65 mol) of 2-bromoacetophenone in t L. of tohiene. The
pptd solid was collected, washed (Et,0), and suspended in 250 ml
of hot H.O. The oil which formed was extracted (CHCl).
Concentration of the dried extraets and distillation gave 82.7 g
(677) of alight yellow oil:  bp 156-157° (0.06 mm); n*D 1.541.
Anal. (Ci:Hy05) C, H,

i-(p-Hydroxypheny!)-5-methoxy-2-phenyl-4.5.6.7-tetrahydro-
indele (24).—A soln of 24.6 g (0.1 mol) of 22 and 10.9 g (0.1 mol)
of p-aminophenol in 60 mt of HOA¢ was reflnxed for 30 min and
dilnted with 30 mt of HyO. The pptd prodnet was recrystd from
MeOH to give 27.4 g (8657) of 24: mp 174-175°; nv (V55
EtOH) Mos 229, € 204 mp (e 15,900, 15,100); nmr (CDCl;) 8 6.1-
7.16 (m, 11, aromatic H and OH), 3.7 (m, 1, OCH), 3.41 (5, 3,
OCH,), L.7-5.4 ppm |m, 6, (CHy)3].  Anal. (CaHuNOs) C, H. N.

1-(p-Hydroxyphenyl)-5-methoxy-2-phenylindole ~ (26).—The
tetrahydroindole 24, 27.4 g, was heated with 20 g of 109 Pd-C
in 500 ml of reflnxing mesitylene for 3 days: vield 21.1 g (v8%);
mp 105-195° (CECL-CCL 1:1). Two recrystallizations (i-
PrOH) raized the melting point to 201-202°: nv (959 EtOH)
Aeax 224 (41), 247, 303 my (é 31 ,700, 17,700, 21,4:00), nmr (CDCI;;)
8 6.5-7.33 (m, 13, aromatic H), 6.01 (3, 1, OH), 3.83 ppm (s, 3,
OCHz) A'VLU,/. (CnglzNO-_r) C, H, N.

Preparation of Basic Ethers.—The basic ethers were prepared
by known methods and are reported in Table I1.

(19) I'. 1'feiffer, E. Kalcklirenner, W. Kanze, and K. Levin, J. Prakt.
Chem. (2) 119, 109 (1028),

(20) R. Grewe, R. Hamann, G. Jacohsen, E. Nolte, and K. Riecke,
Justus Liebigy Ann. Clem., 581, 109 (1933).

(21) H. E. Bauingarten, P. L. Greger, and C. E. Villars, J. Amer. Chem.
Soc., 80, 6600 (1958).

(22) D. Papa, . J. Villani, and H. F. Ginsherg, bid., T6, 1416 (1054).
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Biological Activity

The estrogeme and antiestrogenic activities of these
compounds were assessed on tie busts of stimnlation of
the growth of the uterns of immature female mits
The test compounds were given by gavage eititer alone
or i combination with estradiol (0.002 g kg per day)
administered subeutancousty,  On the 4th day the

Synthesis and Antiarrhythmic

(lranrraNco Pava,

ARrrTUro Doxerrt, Canrna

Pa, Doneeo, Toruy, azp Casanio

ntert were exeized, blotted dry, and wetghed.  The
antifertibty aetivity was  determined by adminis-
tering the compound by gavage to mature female
rats for 6 days bheginning the morning after a provey
msentination.  The rats were antopsied 9 davs after
the Inst medieation and thar ntert were rentoved and
exinnined for mplantation =ices and gross abnormal-
Hies,

Activily of Naphthylalkylamines

TurBa, anD S1LVANO ((ASADIO

[ecseaecl Labocatoeirs of [slduto Do Qngeld, 20055 Milan, Ty

Ieeecieed Marel 10, 1970

A (mrther =eries of naphihytatkyvlamines was prepared and a=<ayed for antimrhythimie aciviey,
compomds were found to b aciive an eiiro, bt only for five of them was activity confirmed o vien.

Many of vhe
Compara-

tive regression line analyxix revealed that among the naphthylalkylamines <o far investigated for antimrhy thimie

activity,

Our inding' that some  e-naphthylalkyhunines,
especially 1,d-dimorpholino-3-(e-naphthyl)pentane,
possess marked antiarthythmie activity led us to extend
thiz investigation to 83 chemieally related compounds.
The new naphth_\‘Iulkylumim;s had the general strue-
tures [-IV, in which R was an alkyl or aminoalkyl
group; Ry was a primary amino or aminomethyl group:
NAA wasa tertiary amino group: n = 2 -4,

;\\
RCHR. ROR(CH,, N ’;
A,
i / R
RCR(CH,N
| \
R A CH. A
| / N
CCHLN 3
Qo ©
R, A
1 v

Naphthylalkyviamines with Ity NHu were prepared
from the corresponding amides by the Hofmuann reac-
tiont.  Reduetion of the related nitriles with execess
LAH in Et,0 afforded naphthylalkylamines with R,
CH.NH,, reaction time and exeess LAH depending on
the steric hindranee of the mitriles.

Pharmacology.—All of the substances listed in
Tuble IT were submitted to the @n vidre autiarrhythnie
test, using quinidinte and 1,5-dimorpholino-3-(a-tnaph-
thyDpentane as referenee standards. L\[;mv of them
constderably reduced the maximal rate of stimulation
of cleetrically driven isolated “‘llill(‘:i. pig auricles but
did not inhibit the amplitude of contractions.  Thesc
results are included in Table IT in terms of relative
poteney, which was ealeulated from 19Dy values os

(17 N Casadio, G Vali, T Urozzese, €1 Tarba, wod B Mueazal-Ubeos,

1. Ued, Chem,, 18, 118 (1970,

L,5-dimorpholine-3-{e-naphthylpentane i< =till the mose interesting one.

previously deseribed? and expressed m relation ro the
antiarrhyvthmic activity of quinidine, which has been
assigned tlie poteney of 1.0,

Due 1o the promising results in eilro, all of
compournds were tested \'ubcut-uu‘ouﬂf i rats for the
actiont ont arrhythnias induced by CaCl,. The proce-
dure was eskentinlly the same as pu viously deseribed,”
exeept that 120 mg kg of CaCly was infused.  Ref-
erence standards and expression of results were ns
/moedea. OF all thne tested snbstances, ouly 51, 64, 82,

the above

RATS PROTECTED FROM ARRHYTHMIAS

%

0 1 1 )\ 1 1 [
125 2.5 5 10 20 40

DOSE (mg/kg)

Fignre 1o-—CaCl-indneed arhythmias inorats. Regression
lines of: 81 (A—Ay: 64 1O~ —-0); 82 (1------ i), 84
COe = 120 (xex s S=dimorpholino-3-{ e-naphthyl-
pentane) (-3 and quinidine {(v—---—v).

a2y L PBlaweht, Gl Saana, and C0 Tarba,

L LOGR .

Araicetm. Korach, 18, 814



