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Experimental Section?’

(-+ )~a~Isomethadol Benzoylformate Methiodide (51.--A mix-
ture ol (= )e-lsomethadol” (0.79 g, 0.0016 niol) and 0.7 g of
benzoylformyl chloride in 20 ml of EtOAc was refluxed for 10
hr.  The solvent was removed in vacuo (o afford an oily residue
which resisted attempts at crystallization. A cooled EtOAe
solation (10 1nl) containing 0.2 ¢ of this oil was shaken with 0.2
g of AgO for 15 min. Excess Mel was added to the filtrate
and cooled overnight to yield 0.3 g (8270 of 5, mp 198-200°
dee, [alv +22.5° (¢ 0.4, MeOH), after reerysiallization (MeOH v
Anal. (CgoH;;sINOg) C,H,.\’.

(-+ j-a-Isomethadol Benzoylformate Methiodide and Methyl-
magnesium Jodide.—A fivefold excess of MeMgl and 0.25 g
(0.00048 moly of finely powdered 5 was stirred nnder N» for 3
hr. The reaction mixture was decomposed with cold, satnrated
NH,CI soltitivn and the solvent removed in vacio. Inorganic
salts were removed by dissolving the residine in MeCN and fil-
tering. The MeCN was removed and the resnltant brown il

123) All melting points were recorded using a Thomas-Hvover wehing
point apparatus and are corrected. Tlemental analyses were perforined by
Nchwarzkopf Microanalytieal Laboratory, Woodside, N. Y. Rouune ir
spectra were recorded using a Perkin-Elmer 32713 spectropliotometer, :inl
high resulution ir spectra were obtained on a DPerkin-liliner 521 specito-
pltotomiceter.  Optical rotations were olstained on a Perkin-lilmer 174 polar-
beter wi(l a 1-lin eell,

TAarEDY AND K1 arra

refluxed with 50 MeOH-KOH {for 6 hr. The MeOH was re-
moved, the residne taken up in 1.0 and then extracted with
I1tOAe. The alkaline extract was acidified (HCI), extractal
several times with EtOAe¢, and the solvent removed i vacno.
The resultant oil was extraeted several tintes with agq NallCuo)y,
acidified (HCT, extracted (EtOAer, and dried (Mg, The
solvent wax removed in vacuo o yield 0.053 g 6705 ol (~ 5
atrolactic neid. Reerystallizanon (evelohexanes allorded airo-
laetie aeid, mp S7T-H0° [alp — 14.4° ¢ 120 1 N NaOIl, corre-
sponding 1o 25.2¢, optical purity.

Apparent Dissociation Constants.--Approximately .02 ol
of the O =altx was dissolved in analytical grade MeOIl ¢35 mh
and titraed against myp 0115 N NaOH.  The utration cwarves
were revorded nsing o Radiomerer antomatic tirrater Model
TTT-1, outfitted with ap autoburette and recorded (Radiometer-
Copenhagen, the London Co., Westlake, Ohiol.  The titrations
were earried ont at 23° nuder con=tant conditions and the average
values ol 3 determinations arve recorded in Table IT.

Acknowledgment.—\We wish to thank Dr. I L. May.
National Institutes of Health, for quantities of iso-
methadol and 3-deoxymethadone, and Dr. R. D. Rands
of Mallinckrodt Pliarmaceutieals for the supply of {(—)-
iromethadone.
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Homologs of Benzomorphan Derivatives. 1
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O-Ilydroxy-3,7-dhmethyl-1,2,4,5,6,7-lhexahydro-2,7-methano-3H-3-benzazonine i X1X) aud its I2-methyl deriv-
atives (XV and XVI) were syuthesized and tested for analgetic activity.

Sceven-membered homologs of some piperidine deriv-
atives are known to have analgetic activity.! Gen-
erally, they have weaker analgetic activity and fewer
vide effects than the corresponding piperidine deriv-
atives.  Since the benzomorphan derivatives have been
extensively explored as analgeties, and no reports
have appeared on their homologs, we undertook the
study on 7~-membered homologs of benzomorphan deriv-
atives.

The synthesis of 9-methoxy-12-hydroxy-3,7,12-tri-
methyl-1,2,4,5,6,7-hexahydro-2,7-methano-3H -3 - benz-
azomne (VII)? followed the procedure employed in the
benzomorphan series? (Scheme I). Thus, 3,4-dihydro-
1-(3-dimethylaminopropyl) -7 -methoxy-1~methyl-2(1-
H)-naphthalenone (II), prepared from I and 3-di-
mecthylaminopropyl chloride, was brominated to give the
bromo ketone IIT hyvdrobromide. Cyelization of II1-
HBr with NH OH gave the keto methobromide 1V

1] VFor instance. refer (o the article Ly R. A, Hardy, Jr.. and M. G.
Howell in "Analgetics,” . deStevens, Ed., Academnic Press, New York and
Loudon, 1965, p 206,

(2) For convenience, the term 'liomobenzomorphan’ will he uiven to
(his series of derivatives in general. Numbering is analogous to that used
for henzomorphan.

¢3) G JL G Murphy, o 1L Mger, awd KL Lo Mayv, S O Chese,. 28,
1386 (J9601: 11 1. L. May and 11, Kagiva, wid,, 26, 188 (11611,

inup to 409 yield. The elimination product V aceom-
panied this reaction and gave IT on catalytic hydrogen-
ation.  Reaction of IV with MeMgl afforded the
methylearbinol derivative VI. - Upon pyrolysis, VI gave
the tertiary bage VII together with the phenolic deriv-
ative VIII, which was methylated (CH:N,) to give
VII.

The OH group of VII was assigned the g eontigura-
tionr on the basis of its ir spectrum. A strong band
due to an intramolecular OH---N bonding was ob-
served at 3340 em™.  (0.03 and 0.003 mol coued in
CCly).  An unexpected difficulty arose, however, when
dehydration of ¥II to the 10-methylene derivative 1X
was attempted following the procedure successfullyv
used for the benzomorphan analog.* SOCl, POCI,
and TsCl in the presence of pyridine failed to give 1X.
When treated with SOCIL in the absence of pyridine,
VIT gave a very small ainount of IX.  Pyrolysis of the
acetoxy derivative X also gave IX in an unsatisfactory
vield.

It was probable that the 10a~hydroxy isomer of
VII would be more easily dehydrated than VII. How-
ever, the reaction of XI, obtained by pyrolysis of 1V,
with Melii gave a produnet identical with VII® and
the 10e-hivdraxy isomer was not available for dehyvdrai-

(1) (a) 8. Saivo aml k. L. May, lad., 27, 1087 (18621: by H. Nagiea
and M. Takeda, Chem. Phorm. Bull, (Tokyo), 12, 1163 (106G4).

¢53) This cesult eonstitntes o wajor deviation frow the beuzouworphin
=<eries. I ihe Linter, (he regetion gives stereospecifically the a-Ol11 sleriva-
rive. See ref 3l
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tion. Finally, IX was obtained in good yield by the
reaction of XI with methylenetriphenylphosphorane.

Hydrogenation of IX (free base) with PtO, gave the
10e-Me derivative XII and the 108-Me derivative
XIII in 7.4 and 24.69, yields® together with the second-
ary amine XIV (mixture of the diastereoisomers)’
(Scheme II). On the other hand, hydrogenation in the
presence of 159, HCI in EtOH* gave two products,
XIII (85%) and XII (129%), respectively. Nmr spec-
trum of XII showed the signal of the secondary Me
at + 9.1, while the 8 isomer XIII showed the signal at
7 87. This paralleled the reported observation in the
benzomorphan series.® O-Demethylation of XII and
XIII with 489, HBr gave the respective phenolic deriv-
atives XV and XVIL.

Wolff-Kishner reduction of XI gave a mixture of the
deoxo derivative XVII and the dihydronaphthalene

(6) Stereospecific formation of the a-Me derivative lias een reported for
the benzomorphan derivative. See ref 4a.

(7) Hydrogenation of the IX-HCI in EtOH also gave these three prod-
ucts.  See the Experimnental Section.

(8) S. E. Fullerton, E. L. May, and I, D, Becker, J. Org, Chem., 27, 2144
(1962).
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derivative XVIIIa® (Scheme III). Methylation of
XVIIIa gave XVIIIb, identical with the product ob-
tained by exhaustive methylation of XVII. Demeth-
ylation of XVII afforded the phenolic derivative
XIX.

CrO; oxidation! of XVII gave the 9-oxo derivative
XX. The methoperchlorate XXIb prepared from XX
was also obtained from II by a series of reactions
(Scheme IV), although the reaction of XX1V:HBr with
NH,OH! gave the cyclized product in a very low yield
according to the concurrent production of an elimina-
tion product XXV. This confirms the structure of
XX and hence that of XVII.

These compounds were tested for analgetic activity
by the hot plate method.'? Analgetic activity of the

(4] Concurrent elimination of the ae-amino group during the Wolffi—
Kishner reduction of a 7-membered a-aminoketone has been reported. Sze
N. J. Leonard and 5. Gelfand, J. Amer. Chem. Soc., T7, 3269 (1955).

(10) S. Ohshiro, Tetrahedron. 10, 175 (1960).

(11) (@) E. L. May and J. G. Murphy, J. Org. Chem., 20, 257 (1955);
(b) H. Kugita, S, Saito, and E. L. May, J. Med. Pharm. Chem., 8, 357
(1962).

(12) N, B. Eddy and D. Leimbach, J. Phwrmueol. Exp. Ther., 10T, 385
(19531, The tests were conducted by Dr. G, Hayashi and associates in
the Clinical Pharinacology Department,
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108-methyl derivative XVI surpassed that of the 10a-
methyl derivative XV. Compound XIX was so toxie
that the observed activity was cuivocal (see Table

1).

Tapur |
ANALGETIC ACTiviTy or HoMOBENZOMORPIIAN DBERIVATIVES

12D, L1,
Clomyprl g kg se e kg se
Vil 538 (14.7-77.0) 2253 (191.5-265. 01
XIX 4.1(3.1-5. 1) 15.2¢11.0-20.5)
XV 1L (7.4-16.6) 8.7 (59.4-104.6)
XV 3.85(2.9-4.9) 150.6 (125, () 177. l’
Morphine 4.5(3.8-5.3) 407.0 (351.2-461 .

Experimental Section

All melling points were determined in an open capillary tube
and are uncorrected. Ir spectra were measured in Nujol and
mmnr spectra were taken in CDCl; (containing MeSi as iunternal
standard) at 60 MHz, unless otherwise stated. When analyses
are indicated ouly by symbols of the elements, analytical results
obtained for those elements were within ==0. 4F, of the theoretical
valtes.

3,4-Dihydro-1-(3-dimethylaminopropyi)-7-methoxy-1-methyl-
2(1H)-naphthalenone (II)-HBr.-—A mixture of NaNH; (3.4 g),
1 (15.7 g), and anhyd CelH s (80 ml) was refluxed for | hr, a solation
of 3-dimethylaminnpropyl chloride (12.6 g) in anhyd CeHg (535
ml) was added to the mixture, reflaxed for 6 hr, and worked up in
a nsnal wanner® to give an oil (113 g), bp 155-158° (0.5 mm),
which gave the hydrobronmiide (13.8 g, 4997), mp 159-163°,
recrystallized from Me.CO-EtOH, mp 164-166°. Anal. (Cy-
11:6BrNOs) C, H,N.,

3-Bromo-3,4-dihydro-1 - (3-dimethylaminopropyl)-7 -methoxy-
l-methyi-2(1H )-naphthalenone (III)-HBr.—To a solution of
II-HBr (1 g) in AcOH (7 ml)., Br; (0.47 g) in AcOH (7 ml) wax
added at 55-65° (8 min) and stirred at the same temperature for
20 min. Et,0 was added to the mixture, filtered, and washed
with Et:0-Me,CO, 1.11 g (919%), mp 138-141° dec, recrystallized
from MesCO-MeOH, mp 147-149 dec. Anal. (CiiHzxBrNO»)
C.H,N.

9-Methoxy -12-0x0-3,7 -dimethyl-1,2,4,5,6,7 -hexahydro-2,7-
methano-3/-3-benzazonine Methobromide (2-Methoxy-2,6-

Taneny anp Icarry

dimethyl-10-0x0-7,8-homobenzomorphan Methobromide ' (1V ).

A mixtnre of TIT-HBr (35.3 g), tee-H.0 (180 ml), td) (200
nib ¢ wnd 2800 NTLOI1 (12 ml) was shaken in o separatory finel,
The organic liyver wis ey aporated O rucro, the residne was
warmed with Me:CO (100 ml), ecooled, und Liltered 16 give IV
(1.5 g, 4()' cnomp 190-104°, recrystallized from ELOTT, myp 1934
W45 I, 1710, 3475 e, Anal. (CrHaBrNQy-0.5H0Y CL11,-
N. 'l'llc filtrate (Me.C'Od wns evaporated, the residne wias dis-
solved in 11O, basified with NILOH, and extracted with ta0.
The distilled ree base (12 gj, bp 160-166° (0.2 mm), gave 1-(3-
dimethylaminopropy! -7 - methoxy - 1-methy!-2(1#) - naphthale-
none {(VGHBr (13 g 4577, mp 128-135°, reervstallized from
Me,CO:mp 137-1407; i, 1645 e nv (SO, 248 mp e
IS3000 540 (11,2405 Apal. (CupThbaB3BrNO CH,N, Hydra-
genation of V-HBr (13 g) in O (150 mb) with 107, Pd-(
gave LI TIBr (12.5 g, s8627, mp 159--162°,

2/-Methoxy-10-hydroxy-2,6,10-trimethyi-7,8 -homobenzomor-
phan Methiodide (VI).-—Cirignard reaction of IV with MeMgl
gave VI (S5C7 mp 210-228°, recrvstallized from FtOH, mp
237 -230° al. (CuHsINOS CILN.

2-Methoxy-10-hydroxy-2,6,10-trimethyi-7,8 -homobenzomor-
phan (VIII-HCL. - Pyrolysis of VI (1 g1 in boiling 1-octanol 110
mbyt gave VIT-TICT (440 mg, 56« mp 247-249° dece {from
Me, CO-THON-1o Anal, (CsHwCINOY CILN. From
che alkaline vxtraet (NaOI) of the reaction mixtnre, 27 10-
dihydroxy-2,6,10-trimethyi-7,8-homobenzomorphan (VIIT) (224
wix obtained, mp 139-141° (from AcOEt-hexanej; h)dm-
chloride, mp 246-248° dee drom OLH=E6G0) Anal. (Clalla,-
CINO. 3 COHONL O-Methylation of VITT with CH.Ny e 1260
o days al room temperature) gave VII asx the hyvdrochloride
185 e ddentieal with VIE-HCT Gup and i

Vil from VIL--A solution of VIT-IICH (050 mg1in 48, 1 Br
(7 mly was reflaxed for 20 min, evaporated n vaeno, basified
with NHLOTL and filvered 10 give VILE mp 137-140°, which gave
the hydrochioride {700 mg, $290), mp 244-246°,

Dehydration of VIL---A mixture of VIT-HCI (800 mg), CHCl,
15 mih and ROCL (GOS mg) was allowed to stand at room tem-
perature for 2 dayvs, then warmed ai 50° Tor 2 hr, evaporated,
The restdae wus digested with Me,COl, and filtered to give re-
covered VIL-TTCEH (605 mg).  Free base was recovered from the
tiltrate and converted into (he pierate in BtOH o give 2'-
methoxy -10-methylene - 2,6 -dimethyi - 7,8 -homobenzomorphan
IX) pierate {93 myg, 650) mp 152.154° drom BLOH). Anal.
CellaeNst)y) CLLNLD The free base had ir (liq), 900 e -1,
hydrochioride, mp 176-177° (from Me,CO -TLOLE-Fi0)), Al
HCeTlsCINO 0,511,057 CIT,N.

2'-Methoxy-10-acetoxy - 2,6,10-trimethyi-7,8 - homobenzomor-
phan (X} -HClL.  Acetylation of VII (1.3 g) with A, (15 i}
2-hr vefluxy enve N CLA3 g D490 bp 200--230° (0.2 )
thath temp ¢ i iy 1730 cint hydroehloride, mp 132-135°
drom Me OO Pt i i, 1708, 3400 enn™ Anal, (ChallgysCIN Oy -
RO FEN: O enlid, 61.36; Tonnd, 60.493.

Pyrolysis of X. N ¢2.5% g) was heated in a medal hath ¢310
2330°, 6 miny under N, cooled, dissolved in EtQ, extracted with
50 HCL made alkaline ¢ NTLOTH, and extracted with Py,
Kree base from the extract was converted into the pivvate in
I2tOLD (705 mg, 20073, mp 152 154°.

Pyrolysis of IV. IV (1.5 g) wns heated hic octarol for 7 min
nnd worked np as usaal s The erude base was chromatographel
on A0y and eluted with Cyllg ta give 2'-methoxy-10-0x%0-2,6-
dimethyl-7,8-homobenzomorphan {XI) {280 mg, 24.3C0): rp
S2-84° dlrom hexanel; i, 1710 em™ Apal. {CRHaNOg
(,1LN. ‘The hydrochloride had mip 1S-121° ifrom Mel('O
tOT B e, 3100, 1720 ena ™t Apale (Gl B CIND. - Ha0O)
TEN. o ealed, 61237 Towmal, 60820V (350 mg, 3070) was
obtained Trom the B0 elaane:  hydrobromide, mp 136--138°,

Reaction of XI with MeLi. - Reaction of XI (250 g) with
ethereal Mel i gave VIT-HCL (3.1 g, 9397), mp 246--24K8°,

Wittig Reaction of XI. -\ solution of XI (2 g) in THF (I8
m) was added to a solution of wethylenetriphenylphosphorane in
THIE prepared in the rsual manner (from 5.64 g of PhyPMeBr),
at 5-8°%, stirred at voom temperature for 16 hr, then refluxed for
2 hir, filtered, aud the solvent was removed in vaci.

The residue in CICL was extracted with 267 THPO, made
alkaline with N1LOIL extracted with Et0), dried, and evap-

iLy Nuawine bused v Uhaomolienzomnrphan” will subsGoate those bLased
ou U -3-benzazonine” hereaflee,  See ref 2

1 Taec eemivivtents. Use o pxeess reagene gave s posnl cesid, Wa
aev inlebted (o Mro AL Konda of this Jaburatory for this observation.
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orated. The residue was converted into a picrate in EtOH
(3.7 g, 98%), mp 151-154°,

Hydrogenation of IX. a.—TFree base IX (1.5 g) was hydro-
genated with PtO. (200 mg) in EtOH (15 hr). The crude base
in Et;O was converted into its picrate and filtered to give 1.22
g, mp 131-140°. The base regenerated from the picrate was
dissolved in Me;CO and converted into the hydrochloride (520
mg), mp 112-116°, recrystallized from Me.CO to give 2'-me-
thoxy-2,6,103-trimethyi-7,8-homobenzomorphan (XIII)-HCI (425
mg, 24.6%) had mp 118-121°; nmr (free base), » 87 (d, 3,
J = T7Hz 108-CH;). Anal. (CyH,CINO-H,0) CH,N.
The free base was recovered from the combined Me,CO and
converted into the picrate in EtOH, filtered, recrystallized from
EtOH to give 2'-methoxy-2,6,10a-trimethyi-7,8-homobenzo-
morphan (XII) plerate (210 mg, 7.4%,): mp 148-152°; analytical
sample, mp 153-155°; nmr (free base), » 9.1 (d, 3, J = 7 Hg,
10a-CH3). Anal. (023H23N4Os) C,H,N. Free base was re-
covered from the mother liquor of the first picrate, converted
into hydrochloride (0.65 g), recrystallized from AcOEt to give
XIV.HCI (0.56 g, 32.4%): mp 127-130°; analytical sample,
mp 130-132°.%5  Anal. (CisHesCINO) C,H,N. Reaction of
XIV with TsCl gave an oily N-tosylate in quantitative yield.

b.—IX-HCI was hydrogenated likewise and worked up in a
similar way to give XIII-HCI (15%), XII.picrate (20%), and
XIV-HCIi (339,). In another run XIII-HCI, XII-picrate, and
XIV.HCI were obtained in 62.3%, 11%, and 7.29 yields, respec~
tively.

¢.—IX . HCI (1.4 g) was hydrogenated in EtOH (15 ml) in
the presence of 159, HCI (30 mi), EtOH was evaporated and the
residue was recrystallized from Me,CO to give XIII-HCI (1.19
g, 859,), mp 118-121°. The base was recovered from the
filtrate (Me.CO) and converted into XII.picrate (340 mg, 129%,),
mp 150-152°.

(15) Nmr (free base) showed two secondary CHssignals at » 8.66 and 9.05

respectively. Furthermore, each signal of NCHs, OCHs, and tertiary CHs
was split into two peaks. Tlese suggest XIV is a mixture of diastereo=
isomers.

2/-Hydroxy-2,6,10a-trimethyl-7,8-homobenzomorphan (XV).
HBr.—0O-Demethylation of XII with 489, HBr (20-min reflux)
gave 569, of XV.HBr, mp 217-220° (from Me,CO-EtOH-
Et,0). Anal. (C,HuBrNO) C,H,N.

2-Hydroxy-2,6,108-trimethyl-7,8-homobenzomorphan (XVI).
HBr, mp 209-212° (from Me.CO-EtOH-Et,0), was obtained
in 86.5%, yield. Anal. (CisHuBrNO) CH,N.

2’-Methoxy-2,6-dimethyl-7,8-homobenzomorphan (XVII)-
HCIL.—A mixture of XI (4 g), KOH (4 g), NH,NH,-H.0 (4 ml),
and diethyleneglycol (35 ml) was refluxed for 2 hr, the condenser
was taken off and the mixture was heated to 175°, stirred for 30
min at that temperature, and cooled. H,O and Et;O were
added, the organic phase was separated, washed with H,O,
dried, and evaporated. The crude base in Me,CO gave XVII.-
HCI (0.67 g), mp 160~163°, The base recovered from the mother
liquor (Me;CO) was chromatographed on Al,O; and eluted
with CéHeEt:O (7:3) to give additional XVII (0.85 g as the
hydrochloride, total yield, 35%), mp 163-165° (from Me,CO-
EtOH-Et,0), ir, 3400 em™. Anal. (Ci¢HxCINO-H,O)C H,-
N. The methiodide was prepared in Me,CO, mp 229-231° (from
EtOH). Anal. (CyHyINO) CCH,N. 1,2.Dihydro-7-methoxy-
1-methyl-1-(3-methylaminopropyi)naphthaiene (XVIIIa) was
obtained from the Et,O eluate; hydrochioride, 1.1 g (25%), mp
105-108° (from Me,CO), uv (MeOH), 272 mu (e 15,800). Anal.
(C¢H4CINO) C,H,N.

1,2-Dihydro-1-(3-dimethylaminopropyl)-7-methoxy-1-methyl-
naphthalene (XVIIIb)-HCl. a.—XVIIla was methylated with
Me.80s in Et:0 (1-hr reflux): hydrochloride, mp 139-140° (from
Me,CO-Et:0); uv (MeOH), 272 my (¢ 15,500). Anal. (CiHe-
CINO) C,H,N.

b.—The methiodide of XVII (250 mg) was refluxed with 109
NaOH (10 mi) for 20 min, extracted with Et.O, dried, and
evaporated. The free base (180 mg) gave XVIIIb-HCI (170
mg, 889%,), mp 138-140° (from Me.CO-Et.0).

2’/.Hydroxy-2,6-dimethyi-7,8-homobenzomorphan (XIX)-HBr.
—O-Demethylation of XVII-HC! with 489, HBr was carried
out in a usual manner: mp 245-247° (from EtOH); 879 yield.
Anal. (Cy;H2BrNO) C,H,N.
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2/-Methoxy-2,6-dimethyl-9-0x0-7,8-homobenzomorphan (XX).

To a solution of XVII (306 mg), CrO; (165 mg) in | & H,R0),
(62 ml), was added 10 ¥ H.80; (9 ml) at room temperature
dnring 3 hr, and the mixture was allowed to stand for 20 hr.
It was basified with NHyOFH, extracted with 15is(1, dried, and
evaporated.  The residae was reervstallized from hexae to give
NX (165 mg, 5297): mp 118-119°: ir, 1660 em™ ' uv (19001 5
227 Inp (e 12,000), 278 (12,3000 Anal.  (CyHa Nt C 1N,
Methobromide XXIa was prepared in Me.Cl) in 9 usual mamier,
mp  211-213°.  Aral. (CiHuBrNOo  C,H)N.  Methoper-
chlorate XXIb was prepared from NXIa by addition of aq
NaClOy, mp 217-219° (from MeOIl  Anal. (CilT4CINOG
C,ILN.

1-(3-Dimethylaminopropy!)-7-methoxy-1-methyi-1,2,3,4-tetra-
hydronaphthalene (XXII)-HClL —A mixture of II (10.35 g),
KOH (10 g), NH.NH,-H.0 (10 ml), and diethylenegliyeol (40
ml) wax heated at 175° for 3 hr and worked np in the usmal
manner to give XXII-HCI (3.4 g, 4657), mp 151-153° (Irom
A\Teg(‘()'Et()H"—Etg(l). Anal. (Cnlizscl‘\'()) C,H,N.

3,4-Dihydro-4-(3-dimethylaminopropyi)-6-methoxy-4-methyl-
1(2H )-naphthalenone (XXIII) -HBr.—-XXII {from 5.38 g of the
hydrochloride) was oxidized with Crt)y in H.80, in the usnal
manuer.’® Crude base was converted into the hydrobromide 1o
give 3.29 g (34%): mp 137-141°: analytical samiple, mp 142
144° (MexCO-EtsQ); v, 1652 cm™: uy (BOH), 227 mu e
14,100), 280 (15,700).% Anal. {CrH:sBeNOs) CH,N.

2-Bromo-3,4-dihydro-4-(3-dimethylaminopropyi}-6-methoxy-
4-methyl-1(2H )-naphthalenone (XXIV)-HBr.— XXIII- HBr
(2.35 g) was brominated in AcOMH (30 min, at 35-65°) to give
NXTV.HBr (2,41 g, 87.590) mip 113-116°; analytieal sample,
mp 115 117° (from Me, (O Apal. (CraHaeBraN O 0.5
CILN.

Cyeclization of XXIV:HBr.--'T'o a stirred =uspension ol XXIV .-

(airro, Rooks T, awn Ceaunn

FIBr 2.4 giin Hal (S mie 560 NGO b mly was alded with
cooling.  The mixture was stirred at room temperature for 2 hr
and evaporated i racno to dryness below 40°0 ‘The residae wies
extracted with hot Me,CU (100 il o fwo portiores: and fil-
Tered fronn inorganie material. Fvaporation of (e combined
Me. (Ol gave o ervstalline rvestdue (172 g0 mp 120 12375,
which was dissolved in 110, basified with NLHLOIL extvaetsd
with stO), dried, and evaporated.  Conversion of the residne
mto  the salt gave 4-(3-dimethylaminopropy!)-6-methoxy-4-
methyl-1(4// --naphthalenone (XXV).HBr (1.67 g S3%7). mp
125-127° tfram Me,CO-Et01: 1, 1643 em™5 uv tleoll
237 mp (e 135007, 303 {e 113000 nmr (D1}, olefinie prolons,
+3.0H id, 1, I Tz aud 7 288 ¢, L/ = bz Anal
(CallBrNOG 050 ¢ CoHON, The Hao) layer was evap-
orated dn vecno below 07, the residue was dizsolved e 11,0
i1y, NaCloy (140 mg) wax added, and the sohution wis cooled
i a relrigerator overnight ta give NNXIb (10 mg, 0.5, mp
216-218°. 'Thix was identieal wirh 1he =ample  previeusly
obtained from XX anp, ir, and 1ler
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and Related Compounds!
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The synthesis of various naphthyleyclohexenoue derivatives is reported.

Methiylation of 3-(6-methoxy-2-

naphthyl)-2-cyciohexen-1-one (2) by various procednres allowed 1= to prepare the monomethyl (5¢), dimethyl
(5d), trimethy! (6a), aud tetramethyl (6b) derivatives, the structure ol which derives from their physical prop-

erties.
unsaturated ketones (11a, 11b).

Reduetion of the tetrahydrodimethoxyphenylnaphthalene 8¢ afforded - mixture of the «,8- and 8,7~
The new substances were submitted for a variety of bioassays.

Compounds

4b, 6a, 8a, 9b, and 11b were inactive when tested for oral estrogenic and oral antifertility activity.

Interest in seco-steroids generated by the potent
antifertility activity of 2-methyl-3-ethvl-4-phenyley-
clohex-4-ene carboxylic acid? lead us to prepare a series
of phenylated cyclohexenones. Condensation reuc-
tions between aryl g-dialkylamino ketones and aceto-
acetic ester or similar compounds possessing an active
CH, constitutes u convenient route for the synthesis
of arvleyvelohexen-1-one derivatives.?  This method has
been emploved to prepare new eompounds in the phen-
vlevelohexenone,® naphthyleyvclohexenone,* and phen-
vinaphthalenic® series.  In this work we wish to report

11 Contribution No. 370 from Syntex Institute of Organic Chemistry:
for Coutribution No. 369, see: I. T. Harrison, B. Lewis, I’. Nelson, W.
Rooks. A, Roszkowski, A. Tomolonis, and J. H. Fried, J. Med. Chem., 18,
203 (1970).

(2) J. McL. Morris and G. Van Wagenen, Amer, J. Obstet. Gynecol., 96,
804 (1966]; see also: G. W. Dincan, Ezxcerptn Med. Found. Int, Congr.
Ser., No. 156, 69 (19671.

(3) ¥.C. Novello, M. E. Christy, and J. M. Spragae, J. Jdmer. Chem. Soc.
768, 1330 (1953).

(1) F. (. Novello and M. E. Christy, 7bid., T8, 5431 (18953].

(53 . A, Robins and J. Walker, /. Chem. Soe., 177 (1957).

the synthesis of new related trievelie keto derivatives
as well as some of their methylated analogs.

Condensation between  2-(g-dimethylaminopropion-
vI)-6-methoxynaphthalene - HCI (1b), readily obtained?
from G-methoxy-2-acetyl-naphthalene (1a)®’ and ace-
toacetic ester in a basic medium, afforded 3-(G-meth-
oxyv-2-naphthyl)-2-cvelohexen-1-one (2)* as the muajor
compound. Another substance formed during the
reaction corresponded to CaHy04, as evidenced by the
mass spectrum molecular ion (M+ 462), and the cle-
mental analysis.  Structure 3 is proposed for this com-
pound on the basis of its nmr spectrum which showed
12 aromatic protons and only one olefinic H, besides 2
aromatic methyl cther groupings (see Experimental
Section).

Catalytic hvdrogenation* of 2 provided the substi-
tuted cyclohexanone 4a, along with some of the corre-
sponding alcohol (4b).  LAH reduction of 4a yielded

(6] R, D, Haworth aud G. Sheldrick, ibid., 864 (1934).
i7) R, Robinson amd 11, N, Rydon, 7hid., 1364 {1039).



