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The hydrochloride was prepared in a yield of 47.3 g. (68%), 
in.p. 247-248°; ultraviolet analysis in 0.1 A' HC1 showed 
X,nax 267 mM {E\^ 5.91), 260,5 (8.97), 256 (9.98), 250.5 (7.39). 

Anal. Calcd. for C12H18C1X: C, 68.07; H, 8.58: X, 6.62. 
Found: C, 68.14; H, 8.62; X, 6.64. 

The base was treated with phenyl isothiocyanate to yield 1-
phenyl-3-(l-phenylcyclohexyl)-2-thiourea, m.p. 168-169° (lit.7 

m.p. 156°). 
Anal. Calcd. for Ci9H22X2S: C, 73.50; H, 7.14. Found: 

C, 73.61; H, 7.29. 
In addition, 1-phenylcyclohexylamine formed an acetate salt 

melting at 144-145° (lit.7 m.p. 155°). 
B. From 1-Phenylcyclohexene.—To a mixture of 1-phenyl-

cvclohexene (15.8 g., 0.1 mole), 50 ml. of dibutyl ether, and XaCX 
(12.2 g., 0.25 mole) at 40° was added in 1 hr. 30 ml. of H2S04. 
After stirring for an additional hour, the reaction mixture was 
poured into water and extracted with ether. The ether and 
dibutyl ether were distilled in vacuo, 30 ml. of HC1 was added to 
the residue, and the mixture refluxed for 3 hr. The aqueous 
layer was separated, made alkaline with XaOH, and then ex
tracted with ether. 

The hydrochloride was prepared by adding a solution of HC1 
in 2-propanol, and the cloudy solution was evaporated to dryness. 
To the residue was added 20 ml. of acetone, and the crude product 
was reerystallized twice from methanol and ether to give needles, 
m.p. 247-248°. A mixture melting point of this hydrochloride 
with that prepared from 1-phenylcyclohexanecarboxamide 
showed no depression. The infrared spectra (KBr disk) were 
identical. 

1-Phenylcyclohexyl Isocyanate.—In a separate preparation 
from 43.8 g. of 1-phenylcyclohexanecarboxamide, the intermediate 
1-phenylcyclohexyl isocyanate was isolated by evaporation of 
the ether extracts. After separation of 4.7 g. of colorless crystal
line material, presumably the urea, a yellow oil was obtained. 
This was distilled through a Vigreux column in vacuo to give 27.5 
g. (63.5%) of colorless oil, b.p. 101-102° (0.25-0.40 mm.), n27D 
1.5341: the ultraviolet spectrum in absolute ethanol had Xmax 263 
mM (£J4'° 8.6), 257 (11.8), 252 (10.4), and 247 (8.1). 

Anal. Calcd. for Ci,,H15XO: C, 77.58; H, 7.51. Found: 
C, 77.72; H, 7.51. 

Type He Compounds (Method G). l-(m-ToIyl)-N-benzylcyclo-
hexylamine.—To a solution of m-tolyllithium [from m-bromo-
toluene (171 g., 1.0 mole), lithium (14 g., 2.0 g.-atoms), and 500 
ml. of anhydrous diethyl ether] was added a solution of N-
benzylcyelohexylideneamine [(187 g., 1.0 mole) prepared by 

In a "summary" paper3 on 6,7-benzomorphans, the 
a-2,9-dimethyl-2'-hydroxy-5-propyl analog (VI) was 
included but only limited chemical and pharmacologi
cal data were then available. The present report is 
concerned with the synthesis of VI and the /3-diastereo-
isomer (V) by two different routes (some of the reac-

(1) Paper XXVII : A. E. Jacobson and E. L. May, J. Med. Chem., 7, 
409 (1964). 

(2) Visiting Fellow from Chelsea School of Pharmacy, London, England. 
(3) J. H. Ager, S. E. Fullerton, and E. L. May, / . Med. Chem... 6, 322 

(1963). 

refluxing a solution of benzylamine and eyclohexanone in toluene 
with a water trap] in 500 ml. of anhydrous diethyl ether over a 
period of 1 hr. at reflux. The reaction mixture was heated at 
reflux for an additional 3 hr. 

After cooling in an ice bath, the reaction mixture was hydro-
lyzed with 300 ml. of water. The organic layer was separated 
and the aqueous layer was extracted with 100 ml. of benzene. 
The combined organic layers, after drying, were distilled to re
move solvent, and the residue was distilled in vacuo. After 
removal of a forerun of X-benzylcyclohexylidineamine, there was 
obtained 72.5 g. of l-(m-tolyl)-X-benzylcyclohexylamine (26% 
yield), M!6D 1.5687, b.p. 137-140° (75 M); the ultraviolet 
spectrum in 0.1 .V HC1 showed XmM 286 m/z (E\£° 45.2), 274 
(45.8), 267 (47.2), and 257 (50.4). 

Anal. Calcd. for C,0H.5X: C, 85.96; H, 9.02; X, 5.01. 
Found: C, 85.76; H, 9.34; X, 5.13. 

The hydrochloride was prepared using 2-propanolic hydrogen 
chloride, m.p. 221-222°. 

Anal. Calcd. for C20H26C1N: C, 76.04; H, 8.30; CI, 11.23. 
Found: C, 76.18; H, 8.33; CI, 11.32. 

l-(m-Tolyl)cyclohexylamine.—l-(m-Tolyl)-X-benzylcyclo-
hexylamine (30 g.) was reduced catalytically in glacial acetic acid 
using 20% palladium on carbon at an initial pressure of 3.5 kg. / 
cm.2 (50 p.s.i.). After removal of the catalyst, the filtrate was 
concentrated in vacuo to give a viscous liquid. On standing, 
this material crystallized. Recrystallization from 2-propanol 
and ether gave 8.0 g. of l-(m-tolyl)cyclohexylamine acetate. 
Further recrystallization from 2-propanol gave colorless needles, 
m.p. 126-128°; the ultraviolet spectrum in 0.1 A7 HC1 showed 
Xmax 272 mM (£14" 17.4), 265 (19.6). 

Anal. Calcd. for C16H23X02: C, 72.25; H, 9.30; X, 5.63. 
Found: C, 71.89; H, 9.37; X, 5.56. 

Acknowledgments.—The authors are indebted to 
Dr. G. Chen for biological studies, Dr. J. M. Vanden-
belt and Messrs. E. Schoeb and R. B. Scott for spectral 
data and interpretation, and to Mr. C. E. Childs and 
associates for analytical results. The authors also wish 
to acknowledge the assistance of Mrs. Lydia Simonyi 
and Mrs. Kay Berrodin in synthetic work. Thanks are 
due to Dr. W. E. Behnke and Messrs. W. R. Marsh and 
J. G. Whiten for process research studies and prepara
tion of material for investigational purposes. 

tions being stereo regulatable) along with analgetic 
(mice) and addiction (monkey) data. 

When 1,3-dimethyl-2-(p-methoxybenzyl)-4-propyl-
1,2,5,6-tetrahydropyridine (IV), prepared from 1,3-
dimethyl-4-propylpyridinium iodide by a method de
scribed previously3,4 for homologous series, was cyclized 
with 48% hydrobromic acid at 140-150° or with 85% 
phosphoric acid at 180°, a 40-50% yield of a-benzo-
morphan (VI) was obtained. However, contrary to 
previous experience,3 no crystalline /3-base (V) or salts 

(4) E. M. Fry and E. L. May, J. Org. Chem., 26, 2592 (1961). 
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a- and /3-2,9-dimethyl-2'-hydroxy-5-propyl-6,7-benzomorphans (VI and V, respectively) have been synthe
sized from either 7-methoxy-/3-tetralone or 3-methyl-4-propylpyridine and degraded to 7-methoxy-2-methyl-l-
propylnaphthalene. Certain reactions in these sequences can be stereo regulated, some to only a limited ex
tent. The rate of methiodide formation and infrared absorption data have served to distinguish V and VI. 
Both isomers (particularly V) are potent analgetics. 
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^CHKMK I 
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thereof could be obtained from the mother liquors which 
consisted of three or four products as determined by 
thin layer chromatographic analysis. Consequently, 
wo resorted to an alternative sequence5 devised for the 
preparation of either a- or /3-2'-hydroxy-2,5,9-tri-
methyl-6,7-benzomorphan (one to the exclusion of the 
other) dependent upon stereochemical control of addi
tion of hydrogen a t one stage. 

Stork propylation6 of 3,4-dihydro-7-methoxy-2(lH)-
naphthalenone followed by dimethylaminoethylation, 
bromination, and cyclization in the usual manner7 af
forded 2'-methoxy-2-methyl-9-oxo-5-propyl-6,7-benzo-
morphan methobromide (I) without complications. 
Addition of methylmagnesium iodide to I likewise 
proceeded normally8 to give, after dry distillation of the 
isolated methiodide of I I , the a-methylearbinol (II) 
whose infrared absorption (in carbon tetrachloride) at 
3440 cm." 1 showed clearly that the hydroxyl was intra-
molecularly bonded to nitrogen, therefore oriented 
toward nitrogen (in equatorial conformation for the 
hydroaromatic ring) .s 

Thionyl chloride t rea tment of I I gave a mixture of 
products which could be separated by careful column 
chromatography into three isomeric fractions (about 
3 0 % yield of each), one of which proved to be the de
sired 9-methylene compound (I I I ) . In the 5,9-di-
methyl series a 7 0 % yield of 9-methylene derivative had 
been obtained."' Hydrogenation of I I I in alcohol with. 
platinum oxide gave a quanti ta t ive yield of homoge
neous material which, after 0-deniethylation, yielded 
a product tha t was identical with the a-benzomorphan 
(VI) prepared from 3-methyl-4-propylpyridine (see 
Scheme1 I). When the hydrogenation was conducted 
in aqueous, alcoholic hydrochloric acid, the stereo
chemistry of addition was only partially reversed; 
()-demethylation of the resultant mixture and separa
tion of the phenolic bases gave approximately equal 
parts of VI and the /3-isonier.9 

(5) S. Sa i t o a n d E. L. M a y , ./. Org. Chan., 27, 1087 (1962). 
(6) G. S tork , A. Er izzolara , H. L a n d e s m a n , .1. Szmiszkovicz , and K. 

Terre l l , ./. Am. Chern. Hoc, 85, 207 (1963). 
(7) J. G. M u r p h y . J. It . Ager, and E . I.. M a y , J. Org. Chem., 2 5 , 1380 

(H)B(I). 
(8) E . L. M a y and I I . Kugi ta , ibid.. 26, 188 (1901); S. Sa i to and E. I.. 

M a y ibid.. 26, 4536 (1901), 

7 methoxy-2-methyl-l-
propylnaphthalene (VII) 

Hofmann degradation of the methyl ethers of V and 
VI and palladium-charcoal aromatization of the result
ing open nitrogen compounds gave, in each case, 8-10% 
.yields of 7-mothoxy-2-methyl-l-propylnaphthalene (iso
lated as the picrate) proving their diastereoisomeric 
relationship at C-9. Infrared data,1 0 a rate of quater-
nization by methyl iodide (10:1 favoring Vl) ,1 0 b and 
analgetic evaluation3 distinguish the a- and /3-isomers. 
On seeding the mother liquors of VI obtained from IV 
with the V hydrobromide prepared from I I I , a 0-40%, 
yield of V hydrobromide crystallized. 

The subcutaneous analgetic activity of I I , V, and VI 
(all racemates) was determined in mice (hot plate 
method).3 Compound I I was codeine-like, and a-iso
mer VI (ED51I 2.9 mg./kg.) : ! was comparable to mor
phine (ED50 2.1 mg. ''kg.). The (j-isomer V (ED6 0 

0.12 nig. 'kg.j is the second most potent compound of 
the benzoniorphan series.3 I t s oral activity was also 
relatively high (ED5o 4 mg./kg.) . Thus, V and VI 
(total number of carbons in the positions 5 and 9 equal 
to 4) are comparable to the a- and ^-diethyl relatives.3 

The acute toxicity (mice, subcutaneous administration) 
of V is comparatively low (LD50 ca. 250 nig./kg.) so 
that its therapeutic index (2500) is very favorable. 

Regarding drug dependence1, the a-isomer (VI), like 
other members of the a-series and the o-(mono-) alkyl 
derivatives,3 has little or no capacity to suppress with
drawal symptoms in monkeys stabilized on 3 mg./kg. 
of morphine, at doses of 2 1(5 mg. /kg. ; the 16-mg. dose 
caused convulsions. However, at 4 mg./kg. (about 30 
times the mouse analgetic dose) nearly complete sup
pression was observed with the /3-compound (V) ." 
Thus it is apparent that , while definite separation of 
analgetic activity (in mice) and abstinence-suppressant 
efficacy (in monkeys) has been demonstrated for the 
highly potent ^-benzomorphans, a much more favor-

(!)> In t he 5-mer.hyl-9-rnetbylene series,5 a 7 0 % yie ld of ^ - i somer a n d no 
cr-isumer was ob ta ined . T h e a d d i t i o n a l bu lk of t he 5-propyl r ad ica l in 
I I I p r ° b a b l y a c c o u n t s for th is p a r t i a l loss of s te reose lec t iv i ty , h i t h e r t o 
t h o u g h t to be regu la ted pr incipal ly b y the e lect r ica l e n v i r o n m e n t of the 
ne ighbor ing nitrogen.* 

(101 (a) S. E . Ful le r ton , J. H . Ager, a n d E. L. M a y , J. Org. Chem., 27, 2554 
a 962); (1>) S. E . Fu l le r ton , E. L. M a y , and E. D. Becker, ibid., 27, 2144 (1962). 

i'I It G. A, Oeneau . E n i v e r s i t y of Mich igan , persona! communicat ion." 
fee alsoref. 3. 



March 1965 STRUCTURES RELATED TO MORPHINE. XXVIII 237 

able (in fact nearly complete) divorcement of these two 
parameters is seen with the a- and 5-alkylbenzomor-
phans,3 analgetically comparable to morphine. 

Experimental 

Melting points, taken in a capillary, are corrected. Micro
analyses are by Paula Parisius, Evelyn Peake, Alice Wong, and 
Byron Baer of this laboratory. 

l,3-Dimethyl-4-propylpyridinium Iodide.—A mixture of 39 ml. 
(36 g.) of 3-methyl-4-propylpyridine, 34 ml. of methyl iodide, 
and 50 ml. of acetone were kept at room temperature (occasional 
ice cooling) for 2-3 hr., diluted with 20 ml. of ethyl acetate, and 
cooled to —15°; the yield of iodide was 62.7 g. (85%), m.p. 
113-114° (from acetone-ethyl acetate). 

Anal. Calcd. for Ci„H16IN: C, 43.3; H, 5.8. Found: C, 
43.1; H, 5.6. 

l,3-DimethyI-l-(p-methoxybenzyl)-4-propyl-l,2,5,6-tetra-
hydropyridinium Chloride.—To 62.7 g. of the above iodide, 343 
ml. of 1 N sodium hydroxide and 115 ml. of methanol was added 
(stirring) 11.0 g. of sodium borohydride. The temperature rose 
to 55-60° where it was maintained for 90 min. The mixture was 
diluted with cold water and extracted three times with ether. 
The combined extracts were washed once with water, dried 
(Na2S04), and evaporated at the water pump, leaving 35 g. of 
crude base which was treated with 36.0 g. of p-methoxybenzyl 
chloride in 50 ml. of acetone (exothermic reaction). After cooling 
to room temperature then to -15° (2 hr.), 52.3 g. (68%) of white 
solid, m.p. 138-141° (after drying at 50°, vacuum oven), sepa
rated; thin prisms from acetone, m.p. 139-141°. 

Anal. Calcd. for Ci8H28ClNO: C, 69.8; H, 9.11. Found: 
C, 69.6; H, 9.4. 

l,3-Dimethyl-2-(p-methoxy benzyl )-4-propyl-l,2,5,6-tetra-
hydropyridine (IV) Picrate.—To 52.3 g. of the above chloride 
was added (stirring) as rapidly as possible, 262 ml. of 2.0 M 
ethereal phenyllithium. The mixture was stirred for 2 hr. 
after the initial vigorous ebullition had ceased and was poured 
into ice water. The ethereal layer was extracted three times 
with excess 10% hydrochloric acid, the combined extracts were 
made alkaline with aqueous ammonia, and the liberated base was 
dried in ether. Evaporation of the ether left 45 g. of liquid which 
in 100 ml. of acetone was treated with 45.0 g. of picric acid to 
give 51.2 g. (44%) of the picrate of IV; yellow rods from acetone, 
m.p. 114-115°. 

Anal. Calcd. for C24H3„X408: C, 57.4; H, 6.0; N, 11.2. 
Found: C,57.3; H, 5.8; N, 11.1. 

3,4-Dihydro-7-methoxy-l-propyI-2(lH)-naphthalenone Semi-
carbazone.—Pyrrolidine (18.4 g.) was added dropwise (stirring, 
nitrogen atmosphere) to 33.2 g. of 3,4-dihydro-7-methoxy-2-
(lH)-naphthalenone12 in 150 ml. of benzene. The mixture was 
refluxed for 1 hr. (3 ml. of water distilling azeotropically), cooled, 
and treated with 141 g. of propyl iodide in one lot. After re-
fluxing for 21 hr., 150 ml. of water was added, and the mixture 
was stirred and refluxed for another 12 hr. The aqueous layer 
was separated and shaken with two 150-ml. portions of benzene, 
and the benzene was dried (Na2So4). Solvent was removed at the 
water pump and the residue was distilled to give 33.0 g. of 3,4-
dihydro-7-methoxy-l-propyl-2(lH)-naphthalenone, b.p. 122-
126° (0.1 mm.), n20D 1.5433. A small sample was converted 
to the semicarbazone (semicarbazide hydrochloride, sodium 
acetate, ethanol-water); small prisms from methanol, m.p. 
134-135°. 

Anal. Calcd. for C,5H21N302: C, 65.4; H, 7.7; N, 15.3. 
Found: C, 65.2; H, 7.5; N, 15.2. 

3,4-Dihydro-l-(2-dimethylaminoethyl)-7-methoxy-l-propyI-
2( 1H )-naphthaIenone Hydrobromide.—3,4-Dihydro-7-methoxy-
l-propyl-2(lH)-naphthalenone (33 g.) in 60 ml. of benzene was 
added dropwise during 40 min. to a stirred, refluxing suspension 
of 5.7 g. of sodamide in 60 ml. of benzene. After 2 hr. of re-
fluxing, 17 g. of 2-chloro-N,N-dimethylethylamine in 150 ml. of 
benzene was added dropwise during 3 hr.; the mixture was re
fluxed and stirred for a further 16 hr. The benzene was washed 

(12) B. W. Harrom and H. E. Zaugg, J. Am. Chem. Soc, 72, 721 (1950); 
G. B. Diamond and M. D. Soffer, ibid., 74, 4126 (1952). Attempts to 
prepare this compound from ethylene and m-methoxyphenylacetyl chloride 
according to J. H. Burckhalter and J. R. Campbell, J. Org. Chem., 26, 
4232 (1961), were unsuccessful, although /3-tetralone could be readily ob
tained by us using their procedure. 

with two 100-ml. portions of water and extracted three times 
with excess 10% HC1. The combined acid extracts were made 
basic with concentrated ammonium hydroxide and extracted 
with four 200-ml. portions of ether to give, after drying and dis
tillation of ether, an oil, b.p. 123-128° (0.03-0.07 mm.). The 
distillate (23 g.) in 250 ml. of ether was acidified with 30% hy
drogen bromide in acetic acid to give, after storage at —5° 
overnight, 30 g. of hydrobromide, m.p. 171-178°; small prisms 
from acetone, m.p. 188-189°, X**°l 5.85 ju. 

Anal. Calcd. for C18H28BrN02: C, 58.4; H, 7.6; N, 3.78. 
Found: C, 59.4; H, 7.6; N, 3.6. 

3-Bromo-3,4-dihydro-l-(2-dimethylaminoethyl)-7-methoxy-l-
propyl-2(lH)-naphthalenone Hydrobromide.—Bromine (12.6 
g.) in 150 ml. of acetic acid was added dropwise (stirring) during 
40 min. to a refluxing solution of 29 g. of the above hydrobro
mide in 150 ml. of acetic acid. The solution was allowed to 
cool to room temperature under a stream of nitrogen, then diluted 
with 21. of ether. The oil which precipitated solidified on storage 
overnight at —5°; yield 20 g. of hydrobromide, m.p. 152-154°. 
Evaporation of the filtrate to dryness and crystallization of the 
residue from ethanol-ether gave an additional 5.8 g.; small 
prisms from methanol-acetone, m.p. 160-161°. 

Anal. Calcd. for C18H27Br2N02: C, 48.1; H, 6.1; Br, 35.7; 
X, 3.1. Found: C, 48.4; H, 6.0; Br, 35.2; N, 3.0. 

2'-Methoxy-2-methyl-9-oxo-5-propyl-6,7-benzomorphan 
Methobromide (I).—Finely divided 3-bromo-3,4-dihydro-l-
(2- dimethylaminoethyl)- 7-methoxy-l-propyl-2( 1H)- naphthalen-
one hydrobromide (10.2 g.), 90 ml. of water, and 35 ml. of 
concentrated ammonium hydroxide were shaken vigorously 
with three 50-ml. portions of ether, and the layers separated 
quickly. The combined ethereal extracts were evaporated at 
the water pump, and the residue was crystallized from acetone-
ether; yield of I, m.p. 178-180°, 6.6 g. The analytical sample 
melted at 188-189°, feathery plates. 

Anal. Calcd. for C18H2"«BrN02: C, 58.7; H, 7.1; N, 3.8. 
Found: C, 58.6; H, 6.9; N, 3.6. 

a-2,9-DimethyI-9-hydroxy-2'-methoxy-5-propyl-6,7-benzo-
morphan (II) Methiodide.—Ethereal methylmagnesium iodide 
(from 2.7 g. of methyl iodide, 2.2 g. of magnesium, and 100 ml. 
of ether) was added dropwise to a stirred suspension of 6.6 g. of 
I in 50 ml. of anhydrous ether. The mixture was stirred and re
fluxed for 44 hr., then poured onto ice (26 g.), potassium iodide 
(15 g.), and concentrated hydrochloric acid (14.5 ml.). After 
stirring for 2 hr., the solid was filtered, washed with ether, and 
crystallized from methanol-acetone to give 4.1 g. of II meth
iodide, m.p. 200-202°. The analytical sample melted at 209-
210°. 

Anal. Calcd. for Cl9H30INO2: C, 52.9; H, 7.0; N, 3.3. 
Found: C, 52.5; H, 6.8; N, 3.5. 

The base II was prepared in a yield of 0.19 g. (90%) by dry 
distillation (0.1 mm., bath temperature 180-185°) of 0.3 g. of II 
methiodide; prismatic crystals from ligroin (30-60°), m.p. 101-
102°, v

c
mf* 3445 cm.-1 (OH-N bonding)." 

Anal. Calcd. for C18H27N02: C, 74.7; H, 9.4; N, 4.8. 
Found: C, 74.5; H, 9.3; N, 4.6. 

a-2,9-DimethyI-2'-hydroxy-5-propyI-6,7-benzomorphan (VI). 
A. From IV.—Phosphoric acid (200 ml., 85%) and 24 g. of IV 
(regenerated from the picrate with aqueous lithium hydroxide 
and ligroin) were kept at a bath temperature of 180-185° for 48 
hr., poured into ice, made alkaline with aqueous ammonia, and 
the liberated material was extracted with chloroform. Evapo
ration of the dried extracts in vacuo left a residue which crystal
lized from acetone (cooling to 0°) in a yield of 10.9 g. (46%), 
m.p. 208-211°. After a recrystallization from ethanol or ace
tone it melted at 210-211°; X î"1 6.15 (w), 6.3 (m)/i. 

Anal. Calcd. for C17H25NO: C, 78.7; H, 9.7. Found: C, 
78.9; H, 9.8. 

The hydrobromide crystallized from acetone-ether; m.p. 
230-232° dec. 

Anal. Calcd. for Ci7H26BrNO: C, 60.0; H, 7.7. Found: 
C, 59.7; H, 7.8. 

B. From II via III.—Thionyl chloride (25 ml.), 0.5 ml. of 
pyridine, and 2.5 g. of II were kept at 40° for 2 hr. (stirring).13 

Volatile materials were removed at the water pump, and the 
residue was treated with ice, made alkaline with aqueous am-

(13) With the 5,9-dimethyl homolog of II,5 the reaction time was 50 hr. 
However, thin layer chromatograms of aliquots taken at various times 
indicated that the reaction products (in the present case) were essentially 
constant after 0.5-1 hr. and remained so to 50 hr. 
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monia, and extracted with three 50-ml. portions of ether. After 
drying (Na2SC>4), the ether was evaporated to give 2.3 g. of crude 
residue which was evaporatively distilled (bath temperature 
150-170°, 0.1 mm.) to give 1.8 g. of a viscous, yellow oil. This 
oil in ligroin (b.p. 66-75°) was chromatographed over a column 
of alumina (55 g., Woelm grade I I I , neutral) using increasing 
proportions of benzene in ligroin. The fractions eluted by 30:55 
benzene-ligroin were combined to give 0.6 g. of crude 9-methylene 
derivative (III), X™*" 6.05 and 11.1 M- This I I I (0.32 g.), 
50 ml. of ethanol, and 0.16 g. of platinum oxide were shaken under 
hydrogen; the theoretical amount of hydrogen was absorbed in 
1 hr. Evaporation of the filtered solution to dryness left 0.3 g. 
of an oil which was converted to 0.2 g. of hydrochloride (acetone, 
hydrogen chloride, cooling to —5°). Refluxing 0.5 hr. with 2.5 
ml. of 48% hydrobromic acid, making alkaline with aqueous 
ammonia, and extraction with three 20-rnl. portions of chloro
form gave, after drying and evaporation of the chloroform, 0.2 g. 
of residue. I t was triturated in acetone to give 0.15 g. of VI, 
m.p. 211-213°, identical (infrared and melting point com
parison of bases and hydrobromides) with that prepared from 
3-methyl-4-propylpyridine via IV. 

/3-Isomer (V) Hydrobromide. A. From III.—Ethanol (10 
ml.), 0.43 g. of I I I , 20 ml. of 15% hydrochloric acid, and 0.2 g. 
of platinum oxide absorbed the calculated amount of hydrogen 
in 2.5 hr. The filtered solution was evaporated to dryness leaving 
0.44 g. of residue. This and 5 ml. of 48% hydrobromic acid 
were refluxed for 0.5 hr., made alkaline with aqueous ammonia, 
and extracted with three 25-ml. portions of chloroform. Evapo
ration of the dried extracts left 0.38 g. of residue which, after 
trituration with acetone (30-40 ml.), was stored at —5° over
night, to give 0.13 g. of a-isomer (VI), m.p. 208-210°. Acidi
fication of the filtrate with hydrogen bromide, addition of ether 
to slight turbidity, and storage at —5° gave 40 mg. of V hydro-
bromide, m.p. 250-252° (sinters at 225°). On recrystallization 
from acetone, prisms, m.p. 263-264°, were obtained. 

Anal. Calcd. for CnHssBrNO: C, 60.0; H, 7.7; X, 4.1. 
Found: C, 59.9; H, 7.9; N, 4.1. 

The base V was prepared by treating a methanolic solution 
of the hydrobromide with a few drops of aqueous ammonia and 
dilution with water; prisms from methanol-water, m.p. 171-
172°, X^j"'6.2 (s) M. 

Anal. Calcd. for C17H,5NO: 0 ,78 .7 : H, 9.7; N", 5.4. Found: 
C, 78.9; H, 9.6; N, 5.4. 

B. From IV.—The acetone filtrate from the 10.9 g. of VI 
above (in the preparation of VI from IV) was concentrated to 
ca. 15 ml. and cooled to —15° overnight to give 1.4 g. of crystals, 
m.p. 215-220°.u The filtrate was evaporated to dryness. The 
residue was evaporatively distilled at 0.05 mm. (bath tempera
ture 180-190°) and the viscous distillate dissolved in 8-10 ml. 
of acetone. Cooling to —15° for several days gave 1.4 g. of 
solid, m.p. 183-191°, principally VI but containing also a little 
V and the isomeric by-product14 as shown by thin layer chroma-

(11) Recrystallization of this fraction from acetone-methanol raised 
the melting point to 228-230°. It proved to be isomeric with V and VI 
and its n.m.r. spectrum was compatible with an indano structure, one which 
would result from cyclization of IV to a five-membered ring compound. 
Anal. Calcd. for C U H M X O : C, 78.7; H, 9.7; X, 5.4. Found: C, 78.4; 
11, 10.0; N, 5.3. We have reported a similar finding in another series.10'1 

tography. The filtrate was acidified to p H 2 with hydrogen 
bromide, diluted to a faint turbidity with ether, and seeded with 
V hydrobromide obtained from I I I . On cooling to —15° for 
a few days, 2.1 g. of the hydrobromide of V, m.p. 253-258°, 
was obtained. After a recrystallization from 3:1 acetone -
ether, the m.p. was 264-266°. This hydrobromide and the free 
base prepared from it were identical (melting point, infrared, 
etc.) with those prepared from I I I . From the filtrate of the 2.1 
g., 0.33 g. more 3-hydrobromide was obtained; total yield 8%,. 

Methiodide Rate Studies.—By the method puslished earlier""' 
isomer VI was found to react with methyl iodide ten times more 
rapidly than V, leaving no doubt about their configuration at 
C-i). 

<v-2,9-DimethyI-2'-methoxy-5-propyl-6,7-benzomorphan Meth
iodide (VIII ) . -Methanol (10 ml.), 1.0 g. of VI, and 15 ml. 
of ca. '.)'", ethereal diazomethane were stirred to solution. Two 
more portions of the diazomethane (10 ml. each) were added at 
24-hr. intervals during 48 hr. Solvents were evaporated in vacuo. 
The residue was evaporatively distilled at 0.1 mm. (bath tem
perature 150-160°) to give 1.0 g. of distillate to which in 10 ml. 
of acetone was added 1.0 ml. of methyl iodide. After 2 hr. at 
25-30° and cooling to —15°, 1.1 g. of methiodide separated; 
m.p. 213-215°, plates from ethanol. 

Anal. Calcd. for C,9H3oINO: C, 54.9; H, 7.3. Found: C. 
55.0; H, 7.0. 

5-2,9-Dimethyl-2'-methoxy-5-propyl-6,7-benzomorphan 
Methiodide (IX).—As described for the a-isomer (VIII), this 
methiodide was obtained from V in a yield of 90%; prisms from 
acetone-ethyl acetate, m.p. 172-175°. 

Anal. Calcd. for C19H30INO: C, 54.9: H, 7.3. Found: O. 
55.2; H, 7.3. 

7-Methoxy-2-methyI-l -propylnaphthalene Picrate.—-The 
methiodide of a-2,9-dimethyl-2'-methoxy-5-propyl-6,7-benzo-
morphan (0.75 g.) and 10 ml. of 10% aqueous potassium hy
droxide were kept on the steam bath for 2 hr. The liberated 
methine was dried in ether and mixed intimately with 0.6 g. of 
5% palladium-charcoal in a small test ttibe which was then 
immersed in a bath preheated to 275°. The bath temperature 
was raised to 320° for 15 min. The mixture was extracted three 
times with ether and the combined extracts wTere shaken with 
dilute hydrodiloric acid. Drying and evaporation of the ether 
left 0.15 g. of liquid which was treated with 0.2 g. of picric 
acid in 2-3 ml. of hot 80% aqueous methanol. On cooling to 0° 
125 mg. (15%) of orange needles, m.p. 85-95°, separated. The 
analytical sample (from methanol) melted at 97-99°. 

Anal. Calcd. for C,,HaN3Og : C, 50.9; H, 4.8. Found: C, 
57.0; H, 5.0. 

Similar degradation of the methiodide of /3-2,9-dimethyl-2'-
methoxy-5-propyl-6,7-benzomorphan gave the same picrate as 
shown by infrared and melting point data. 

The free hydrocarbon prepared from the pure picrate gave an 
n.m.r. spectrum consistent with the structure VII . 

A c k n o w l e d g m e n t . — W e a r e i n d e b t e d to t h e J ie i l ly 
T a r a n d C h e m i c a l C o r p o r a t i o n for 3 - m e t h y l - 4 - p r o p y l -
p y r i d i n e . 1 ' 

ii.'t) Jnnially prepared in fair yield according to J. V. Wibant and ri. 
Women, Jtrc. Irar. chim., 67, 545 (1948). 


