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The hydrochloride was prepared in a yield of 47.3 g. (68%), 
m.p. 247-24s"; ultraviolet analysis in 0.1 S HC1 sholyed 
A,,,, 267 nip 5.!91), 260.5 (8.97), 256 (9.98), 250.5 (7.39). 

Anal. Calcd. for C12H18ClS: C, 68.07; H, 8.58; S, 6.62. 
Found: C, 68.14; H, 8.62; S, 6.64. 

The base was treated with phenyl isothiocyanare to yield 1- 
phenyl-3-( l-phenylcyclohexyl)-2-thiourea, ni.p. 168-169" ( lit.i 
n1.p. 156"). 

Anal. Calcd. for ClsH?2N2S: C, i 3 . 5 0 ;  H, 7.14. Found: 
C, 73.61; H, 7.29. 

In addition, 1-phenylcyclohesylaniine formed an acetate salt 
nielting at  144-145' (lit.7 m.p. 155'). 

B. From 1-Phenylcyc1ohexene.-To a mixture of 1-phenyl- 
lohexene (15.8 g., 0.1 mole), 50 inl. of dibutyl ether, and KaCPi 

(12.2 g., 0.25 mole) a t  40" was added in 1 hr. 30 nil. of H,SOI. 
After stirring for nn additional hour, the reaction mixture was 
poured into water and extracted with ether. The ether and 
dibutyl ether were distilled in vaczio, 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 t,he residue was added 20 ml. of acetone, and t,he crude product 
n.ns recrystallized twice from methanol and et,her to give needles, 
m.p. 247-248". A mixture melting point of t,his hydrochloride 
wit,h that, prepared from 1-phenylcycloheuanecarboxamide 
shorn-ed 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 
I -phenylcyclohexyl isocyanate was isolated by evaporation of 
the et,her 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 uucuo t o  give 27.5 
g. (63.5%) of colorless oil, b.p. 101-102" (0.25-0.40 nim.), ?LZ7D 
1.j341: the ultraviolet spectrum in absolute ethanol had A,,, 263 
mp ( E : C  8.6), 257 (11.8), 252 (10.4), and 

Annl.  Calcd. for ClaH15SO: C, 77. 
C, 77.7%; H, i .51 .  

Type IIc Compounds (Method G ) .  1-( ,n-Tolyl)-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- 
Iienzylcyclohexplideneamine [( 187 g., 1.0 mole) prepared by 

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

After cooling in an ice bath, t,he 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 l\'-benzylcyclohexylidineamine, there mas 
obtained 72.5 g. of 1-(m-tolyl)-X-benzylcyclohexylamine (26y0 
yield), n Z E ~  1.5687, b.p. 137-140O (75 1); the ultraviolet 
spectrum in 0.1 HCl showed A,,,, 286 mp 45.2), 274 
(45.8), 267 (47.2), and 257 (50.4). 

Anal. Calrd. for C20H2sS: C, 85.96; H, 9.02; X, 5.01. 
Found: 

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

Anal. Calcd. for C2oH&lX: C, 76.04; H, 5.30; C1, 11.23. 
Found: 

1-( m-Tolyl)cyclohexylamine.-l-(nz-Tolyl)-N-benzylcyclo- 
hexylamine (30 g.) vias reduced catalytically in glacial acetic acid 
using 20% palladium on carbon a t  an initial pressure of 3.5 kg./ 
cm.2 (50 p.s.i.). After removal of the catalyst, the filtrate was 
mncentrated in vacuo to give a viscous liquid. On standing, 
this material crystallized. Recrystallization from 2-propanol 
and ether gave 8.0 g. of 1-(m-toly1)cyclohexylamine acetate. 
Furt,her recrystallization from 2-propanol gave colorless needles, 
m.p. 126-128": the ultraviolet spectrum in 0.1 S HC1 showed 
A,,, 272 mfi (EiGom 17.4), 265 (19.6). 

Anal. Calcd. for C l S H d O 2 :  C, 72.25; H, 9.30; ?;, 5.63. 
Found: 
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C, 85.76; H, 9.34; S, 5.13. 

C, 76.18; H,  8.33; C1, 11.32. 

C, 71.89; H, 9.37; S, 5.56. 
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01- and p-2,9-dimethyl-2 '-hydroxy-5-propyl-6,7-benzomorphans (VI and I-, respectively) have been synthe- 
sized from either 7-methoxy-p-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 F'I. 
Both isomers (particularly T) are potent analgetics. 

I n  a '(sumniary" paper3 on 6,7-benxomorphans, the 
~-2,9-dimethyl-2'-hydroxy-5propyl 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 p-diastereo- 
isomer (V) by two different routes (some of the reac- 

(1) Paper XXVII: A.  E. Jacobson and E. L. May, J .  M e d .  Chem., I ,  

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

409 (1964). 

(1963). 

tions being e.tereo 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 p r e v i ~ u s l y ~ ~ ~  for homologous series, was cyclized 
with 48% hydrobromic acid a t  140-150" or with 85% 
phosphoric acid a t  180°, a 4040% yield of a-benzo- 
niorphan (VI) was obtained. However, contrary to  
previous e~perience,~ no crystalline P-base (V) or salts 

(4) E. M. Fry and E. L. May, J .  Org. Chem., 26, 2592 (1961). 
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thereof rould be obtained froiii the iiiother liquors which 
vonsistcd of three or four products ab determined by 
t h i l i  layer chroinatographic analysis. Consequently. 
n~ rcsorted to an altcniatiw sequcimj devised for thc 
prc.paratioii of either a- or 13-2'-hydroxy-2,3,9-tri- 
iiiethyl-B,7-beiizoiiiorphaii (one t o  the exchl5iOli of thc 
other) dependent upon steieoc*heniical control of addi- 
tioii of hydrogen at one stage. 

Stork propylat ion6 of 3,3-dihydro-'7-niet hoxy-2 (1 Hi- 
naphthalenone followed by dimcthvlaniirioethylatioii, 
bromination, and cyclizatiori i i i  thc usual iiiaiiiier7 af- 
forded 2'-inethoxy-2-nietliyl-~-o~o-~-propyl-~,i-b~~riz~~- 
inorphan iiiethobroiiiide (I) \+it  hout coiiiplications. 
-1ddition of met hylinagnesiuiii lodid(, to 1 likeu-isc. 
proceeded normally* to give, after diy distillation of tho 
isolated iiiethiodide of 11, the> wiiiethylcarbiiiol (11) 
\+host infrared absorption (in c~arhoii t c>t rachloridc) at  
:W0  c ~ i i .  -1 shon ed clearly that t l iv  Iiydrosyl was intra- 
iiiolecularly honded to nit rogeii, t herefoi c oriciitcd 
toward nitrogen (in equatorial roiiformatioii for tlir 
hydroarornatir ring) .\ 

Thioiiyl c.hloi.idt1 treai iiieiit c)f I1 g a v ~  a iiii.;turc, of 
products wliicah could be separated by careful coluiiiri 
vhroiiiatography into threci isoiiieric fractions (about 
:W& yield of earli), oiic of which proved to  1x1 the tic.- 
sired 9 - i i i e t  hylcnc. cwiiipouiid (111). Iri thc1 >,!I-di- 
t i i t > t h y l  swiw a 'iOTL yield of $1-iiic~thylenc dcrivative had 
hccw ohtairird. Hydrogmatioii of I11 in alcohol \Tit 11 

plat iiiuiii oxide gavc a quaiititative yield of hoinoge- 
iiwm iiiatorial which, after 0-tleiiiethylation, yieldcd 
a product that was ideiit ical with tlic a-benzoiiiorphaii 
(VI)  preparcd frorii :~-inr~thv1-4-pi~opylpyridiiic~ ( 
Pchciric' I ) .  W h ~ i i  t 1 1 ~  hydrogcmat ioir was cwnduct 
i r i  aqu~oiis, almholic 1iydroc.hlol ic acid, tlic s i  cww- 
(4tiPiiiistry of addition wab only partially i cverseci ; 
0-dc~ethylation of the resultant Iiiixturc and separa- 
t ioii of the pheiiolic basm gaw approximately equal 
parts of \'I arid thc p-isoniei,." 

O r y  < h i 7 n  , 27, 1087 (1962). 
11. Litndpsrnan I i / r n i s r k u \ i i 7  inil I{ 

( i 1  1. G.  \ Iu rph>  J I C .  \ger, and I' 1.. \ l a>  J .  Om. Cir7n , 26, 13x1 
1 'ih0) 
(8) 1.. L. Alay and 11. kr ig i la,   hid, 26, 188 ~ l ~ l i > 1 j ,  \ -11111 .ind I .  I 

I'esrpll, .J .  Am. Chem hoc.,  86, 207 (19631. 

+\la) zbid. 26, 4636 (1961'. 

. 
7 methoxp-2-methyl 1 

propylnaphthalene r \ I 1, 

Hofiiiaiiii degradation of the iiic~thyl ethers of' \. aiiti 
VI aiid palladiuiii -c+harcoal aroiiiatizatioii of thc r ~ l t  - 
iiig ope11 i i i l i y y r i  coinpounds gay(', in each caw, %loc, 
yields of 7-inct Iiox~-~-iiiethyl-l-p~opylnaphthale~ic (iw- 
lltted as tl ic picmi atc) proving their diastereoisoriici,ii, 
i elationship at ('-9. Inf ra rd  rate of quatw- 
iiization by iiictliyl iodidc (1O:l favoring V1),Iob and 
aiialgetiv c ~ a l u a t i o n ~  diatirigiiish t h(. CY- and p-isomers. 
0 1 1  scediiig t I ic  riiothcr liquors of 1-1 obtained from IT' 
1% it11 11ic T- hydiubroiiiide p rcpmd froiii 111, a 3--10@; 
yicld of Y Iiydiohroiiiidc~ rr  

(all racciiiat vb) \ \as dcteriiiiiicd iii iiiicc (hot platc 
met hod). ('onipoiuld I1 WBS wdeine-like, aiid a-iso- 
i i i w  \'I (I$& 2.9 nig. kg.) nas  coiiiparablc to iiior- 
pliiritb (l+:I)50 2.1 iiig kg.). The $-isomer 1- (ED6(, 

t l i v  ~~e~izoiiioi~pIi:tit t t > i  ies. 1 11 s o l d  activity was also 
relatively Iiigli (I~:l)so 4 lug. hg.). Thus, ir arid \-J 
(total tiuiiibcr of  carboli, in thr positions 3 and 9 equal 
lo 4) arc' roniparable i o  t lrc 01- and @-diethyl r e l a t i ~ e s . ~  
T l i ~  a m i  (1 1 o\ii*ity \ i i i i c .o .  ,iith(.ut ai1cous adiiiinistratioii) 
of V is i~)ii~pariltivc~ly 101i (IJI>50 ( 

that i t 3  thcrapc.utic iiidc>s (2300) is 
Iieqaidiiig (11 ug depciid(~iic~, 1 Ii(1 

o t l i c ~ r  i i i ( j i i i l ) t ) i  + oi tlic a-wrivs a i d  thc .S-(inono-) alkyl 
h : ~ \  li t  t I C  or iio capacity to suppress with- 
1 o i i i \  i i i  iiioiil,cp stabilized oii 3 iiig. ikg. 

of niorpliiw, at dosrs of 3 16 iiig. 'kg.; the 16-nig. dose 
rausrd  miiviilsioiis. HoIv.c'v(~~, at 4 nig./'kg. (about 30 
tinic's tlic, I I I ~ W V  analgct ic* dose) ricarly coinpletc. sup- 

ioii i ta? o 1 ~ ~ v c . d  \! ith ~ l i c >  @-compound (V) ' ' 
Thus it ih  apparelit I h a t  ~ Ii-liilc, definite separation of 
aiialget ir art rvil y (in i i i i w )  arid abstinence-suppressarlt 
efficacy (in iiionkeys) has hew demonstrated for the 
highly p o t ~ ~ i t  ~-beiizoiiioi'pliaiis, a much more favor- 

r 7  1 Ill? subc~lllarlcolls allalgc y of 11, V,  aiid 1-1 

0.12 II iR.  I,#.) I* t11? s(Yollt1 IllOSt potc.111 c~olnpound of 
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able (in fact nearly complete) divorcement of these two 
parameters is seen with the a- and 5-alkylbenzomor- 
phansJ3 analgetically comparable to morphine. 

Experimental 
Melting points, taken in a capillary, are corrected. Micro- 

analyses are by Paula Parisius, Evelyn Peake, Alice Wang, and 
Byron Baer of this laboratory. 
1,3-Dimethyl-4-propylpyridinium Iodide.-A mixture of 39 ml. 

(36 9.) of 3-methyl-4-propylpyridine, 34 ml. of methyl iodide, 
and 50 ml. of acetone were kept a t  room temperature (occasional 
ice cooling) for 2-3 hr., diluted with 20 ml. of ethyl acetate, and 
cooled t o  -15"; the yield of iodide was 62.7 g. (85Yc), m.p. 
113-114' (from acetone-ethyl acetate). 

Anal. Calcd. for CloHJN: C, 43.3; H, 5.8. Found: C, 
43.1; H, 5.6. 

1,3-Dimethyl-l-( p-methoxybenzyl)-4-propyI-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 
(Na*SO4), and evaporated a t  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 a t  SO", vacuum oven), sepa- 
rated; thin prisms from acetone, m.p. 139-141". 

Anal. Calcd. for ClsH&lNO: C, 69.8; H,  9.11. Found: 
C, 69.6; H, 9.4. 

1,3-Dimethyl-2-( p-methoxybenzyl )-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 nil. of 2.0 ;II 
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 10oc hydrochloric acid, the combined extracts were 
made alkaline with aqueous ammonia, and the liberated base was 
dried in et,her. Evaporation of the et,her 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. (447,) of the picrate of IV; yellow rods from acetone, 
m.p. 116115'. 

Anal. Calcd. for C24H30?;408: C, 57.4; H, 6.0; X, 11.2. 
Found: C, 57.3; H, 5.8; N, 11.1. 

3,4-Dihydro-7-methoxy-l-propyl-2( la)-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)-naphthalenonel2 in 150 ml. of benzene. The mixture was 
refluxed for 1 hr. (3  ml. of water distilling azeotropicallg), 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 (Ka,2Soa). 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.), n2% 1.5433. A smal; sample was converted 
to the semicarbazone (semicarbazide hydrochloride, sodium 
acetate, ethanol-water); small prisms from methanol, m.p. 

Anal. Calcd. for CijH?lX302: C, 65.4; H, 7.7; N, 15.3. 
Found: C, 65.2; H, 7 . 5 ;  N, 15.2. 

3,4-Dihydro-l-( 2-dimethyIaminoethyl)-7-methoxy-l -propyl- 
2(lH)-naphthalenone 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-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 31. D. Soffer, ibid., 74, 4126 (1952). Attempts to  
prepare this compound from ethylene and m-methoxyphenylacetyl chloride 
according t o  J. H. Burckhalter and J. R. Campbell, J .  Org. Chem., 26, 
4232 (1961), were unsuccessful, although p-tetralone could be readily ob- 
tained b y  us using their procedure. 

134-135'. 

____ 

with two 100-ml. portions of water and extracted three times 
with excess 10% HCl. 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 a t  -5" 
overnight, 30 g. of hydrobromide, m.p. 171-178"; small prisms 
from acetone, m.p. 188-189', ki::' 5.85 p ,  

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

3-Brom0-3,4-dihydro-l-( 2-dimethylaminoethyI)-7-methoxy-l- 
propyl-%( 1H)-naphthalenone Hydrobromide.-Bromine ( 12.6 
g.) in 150 ml. of acetic acid was added dropwive (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 2 1. of ether. The oil which preripitated solidified on storage 
overnight a t  -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 Cl8H2,BrZXO2: C, 48.1; H, 6.1; Br, 35.7; 
S, 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- dimethylaminoethy1)- 7-methoxy-l-propyl-2( lH)- naphthalen- 
one hydrobromide (10.2 g.), 90 ml. of water, and 35 ml. of 
concentrated ammonium hydroxide were shaken vigorously 
witch three 50-ml. portions of ether, and the layers separated 
quickly. The combined ethereal extracts were evaporated a t  
the water pump, and the residue was crystallized from acetone- 
ether; yield of I, m.p. 178-BO", 6.6 g. The analytical sample 
melted a t  188-189", feathery plates. 

Anal. Calcd. for C18H26BrS02: C, 58.7; H, 7.1; N, 3.8. 
Found: C, 58.6; H, 6.9; ?\T, 3.6. 

or-2,9-Dime thyl-9-hydroxy-2'-methoxy-5-propyl-6,7- benzo- 
morphan (11) 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 I1 meth- 
iodide, m.p. 200-202'. The analytical sample melted a t  209- 
210". 

Anal. Calcd. for ClsH301N02: C, 52.9; H, 7.0; N, 3.3. 
Found: C, 52.5; H,6.8; N,3.5. 

The base I1 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 I1 
methiodide; prismatic crystals from ligroin (30-60°), m.p. 101- 
102', v::: 3445 cm.-' (OH-?l' bonding).s 

Anal. Calcd. for C18HZ7NO2: C, 74.7; H, 9.4; N, 4.8. 
Found: C, 74.5; H, 9.3; N, 4.6. 

oc-2,9-DimethyI-2'-hydroxy-5-propyl-6,7-benzomorphan (VI). 
A. From 1V.-Phosphoric acid (200 ml., 85%) and 24 g. of IV 
(regenerated from the picrate with aqueous lithium hydroside 
and ligroin) were kept a t  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 vacua 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- 
toneitmeltedat210-211'; X:::"'6.15 (w), 6.3(m)p. 

Anal. Calcd. for C1,HZ5?rTO: 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 C1,H26BrNO: C, 60.0; H, 7.7. Found: 
C, 59.7; H, 7.8. 

B. From I1 via 111.-Thionyl chloride (25 ml.), 0.5 ml. of 
pyridine, and 2.5 g. of I1 were kept a t  40' for 2 hr. (stirring).13 
Volatile materials were removed a t  the water pump, and the 
residue was treated with ice, made alkaline with aqueous am- 

(13) With t h e  5,Q-dimethyl homolog of 11,s the  reaction time was 50 hr. 
However, thin layer chromatograms of aliquots taken at various times 
indicated tha t  the  reaction products (in the  present case) were essentially 
constant after 0.51 hr. and remained so t o  50 hr. 



monia, and extracted with three 50-ml. portions of ether. After 
drying (Na&OI), the ether was evaporated to give 2.3 g. of crude 
residue which was evaporatively distilled (bath temperatmure 
15O-1iO0, 0.1 mm.) to give 1.8 g. of a viscous, yellow oil. This 
oil in ligroin (b.p. 66-75") was chroniatographed over a coluniri 
of alumina (59 g., Roelm grade 111, neutral) using increasing 
proportions of benzene in ligroin. The fractions eluted by 3055 
benzene-ligroin were combined to give 0.6 g. of crude 9-methylene 
derivative (111), A;:? 6.05 and 11.1 p. This I11 (0.32 c.), 
50 ml. of ethanol, and 0.16 g. of platinum oxide were shaken under 
hydrogen ; the theoretical amount of hydrogen was abanrbed in 
1 lir. Evaporation of the filtered solution t n  drniess left 0.2 y .  
of an oil which was converted to 0.2 g. of hydrochloride (acetone, 
hydrogen chloride, cooling to -6"). Ikfluxing 0.5 hr. with 2.5 
1111. of 487; hydrobromic acid, making alkaline wit,li aqucoiii 
atriinionia, and extraction with three %kid.  portions of clilor~i- 
form gavo, after drying and evaporation of the cliloroforni, 0.2 g. 
of residue. It was triturated in acetone to give 0.13 g. of VI, 
m.p. 211-213", identical (infrared and melting pnint, coni- 
parison of bases and hydrobromides) with that prepared from 
3-metliy1-4-propylpyridine via 1%'. 

@-Isomer (V) Hydrobromide. A. Prom 111.---Ethanol ( 10 
inl.), 0.43 g .  of 111, 20 ml. of 15% hydrochloric acid, and 0.2 g. 
[ i f  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 nil. of 48'%, hydrobromic acid 
were refluxed for 0..5 hr., made alkaline with aqueous ammonia, 
and extracted with three 25-nil. portious of chloroform. Evapo- 
ration of the dried extracts left 0.38 g. of residue which, after 
t,rituration wit,h acetone (30-40 nil.),  was stored at - Z o  over- 
night, to give 0.13 g. of a-isomer (VI) ,  m.p. 208-210". hcidi- 
ficat~ion of the filtrate with hydrogen hroniide, addition of ether 
to slight turbidity, and storage at, -5' gave 40 ing. o f  T' hydro- 
broniide, m.p. 230-252' (sinters a t  2 2 5 " ) .  O n  recrystallization 
from acetone, prisms, m.p. 263-264', were obtained. 

And .  Calcd. for CliH2J3r?;O: C ,  (iO.0; H, 7 . 7 ;  S, 4.1. 
Found: C,59.9; H,7.9; N,4.1.  

The base V w m  prepared by tre:ttiiig :t, iiiethitnolic solution 
of the hydrobromide with a few drops of aqueous ammonia and 
dilution with water: nrisms from methanol-water, in.11. 171- 

e, 78.9; H, 9.6; N, 5.4: 
From 1V.--The acetone filtrate frnrn tile 10.9 g. of VI 

above (in tile preparation of VI from IF') was concentrated to 
ca. 15 nil. and cooled to -15' overnight to  give 1.4 g. of crystals, 
m,p. 215--220°.'4 The filtrate was evaporated to dryness. The 
residue was evaporatively distilled at 0.05 nim. (bath tempera- 
ture 180-190') and the viscous distillate dissolved in 8-10 nil. 
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 
Xr and the isomeric by-product14 as shown by thin layer chroma- 

-- 

B. 

~ .. 

(1 1) Kecrystallization of this fraction from acetone-methand raised 
the melting point to 228-230'. I t  proved to  he isomeric with V and V I  
and i ts  n.m.r. spectrum was compatible w i t h  an  indano structure, m e  \T-tiii:li 
would result from cyclization of I V  t r i  a fix-?-membered ring comgounti. 
A d .  Calcd. for CnHsaSO: C, 7 8 . i :  ! I ,  9 . T :  S,  5.4. Found: C, 78.4: 
13, 10.0; N, 5.3. WP have reported it similar iiniiinc in another series.'":' 

tography. The filtrate was acidified to pH It wit,li hydrogen 
bromide, diluted to a faint turbidity with ether, and seeded with 
i7 hydrobromide obtained from 111. Oii cooling to  -15' for 
a few days, 2.1 g. of  the hydrobromide of V, 1n.p. 23:3--%T,So, 
was obtained. After a recrystallization from 3 :  1 :iwioiie 
et,her, the ri1.p. was 264-266". This hydrobrornidt: and tlie fret, 
base prepared Erortl it were identical imeltiiig plJillt, infrared, 
etc.) ai t ,h thoee prepared from 111. From the filt.rate of the 2.1 
g., 0.33 g. more 3-hydrobromide was obtained; total yield 8' 

Methiodide Rate Studies.---By the inet,hod puslished ear 
isonm 1-1 TKIP f o i i i i d  t80 reixt with methyl iodide ten t.imes illoris 

ritpiilly tlr:tii  \-, 1c~:iviiig nu dniibt, :il>ont their criiifipur:r.ti~in :!I 
c-9. 

~r-2,9-Dimethyl-2'-methoxy-5-propyl-6,7-benzomorphan Meth- 
iodide (VIII) .--~Iell ianc~l (10 nil.), 1.0 6. oC VI, :ind 15 1111. 

( i f  cu. :;('; etliere:tl tiiazornethane were stirred to solut,ion. Titi) 
ir iore portii ) n a  nf the ciiaxomethane (10 nil. e:tc.h) were ;tdcied :it  
24-hr. intervals during 48 hr. Solvents were evaporated in z:ucuo. 
Tlie residue was evaporatively distilled a t  0.1 mni. (bath tern- 
perature 1.50-160") to give 1.0 g. of distillate to  which in 10 n i l .  

i ) f  :Icetone was added 1.0 nil. of methyl iodide. After 2 lir. :ti 
L'3-:30° and rooling to -- l Z o ,  1 . I  g. of niethiodide separated : 
m.p. 213-216", plates from ethanol. 

, lnul. Calccl. f t w  CL4H3JNO: C!. 54.9: H, 7.:;. f~i)und: C. 
0 ;  H, 7.0. 

@-2,S-Dimethyl-2'-methoxy-5-propyl-6,7- benzomorphan 
Methiodide (1X):- --As described for the a-isomer (VIII), i his 
niethiodide was obtained from V in n yield of goc%; prisms frirrn 
acetone-ethyl acetate, m.p. 172--175'. 

.4nnl. C'alcd. for CloHdoISO: C ,  64.9: H, 7.3. Found: (:. 
-).>.2; 11, i . ; I .  

7-Methoxy-2-methyl-1-propylnaphthalene Picrate.---'l'he 
rnethitrdidn of ~-2,R-diniethyl-2'-methoxy-~-propyl-6,7-beiiz~1- 
morphan (0.i5 g.) anti 10 nil. of 105 aqueous potassiuin )I?,- 
droxide were kept~ on  the steam bath for 2 hr. The liberated 

hine wns dried in et,her and mixed intimately with 0.6 g.  of 
palladiiiin--charcoal in a mi:ill test tube which was t)tion 

i iuniersecl in n bat,h preheated to 3i.i". The bath temper~tiire 
was miwl t o  320' for 1.5 niiri. The mixture was extract,ed three 
Limps with ether and [he  vornbined estracts wwe shaken with 
t i i l r i ( r  trydror~hIoric acid. I)rying and evaporation of the ether 
lefl 0.15 p.  of liquid which was treated with 0.2 g. of picric 
acid iii 2--3 id. of  hot SOW, aqueous methanol. On cooling to 0" 
12.5 ing. (1.57; j of oritrige needles, n1.p. 85-95', separated. T h i s  

:inalytical s:tmple (from methanol) melled a t  97.-99". 
Anal .  Chlcd. for C,,H?,S:jO,: C $  50.!); H, 4.8. Found: ( ' ?  

niilar degradat,ion of the niethiodide of &%,9-dimethyl-2 I -  

niethoxv-5-propyl-6,i-bensomorphan gave the same picrftte :is 
shown by infrared and meltingpoint data. 

'The free hydrocarbon prepared from the pure picrate gave : ~ 1 1  

n.1n.r. spect.riini consistent with the structure TTI. 
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