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\-arious 1-arylcyclohesylaniiiies were synthesized fur evaliiatioii :ti ceiitral nervous system depressants. 
The compounds were prepared by several procedures. 1-( I-Pheiiylcyclohesyl)piperidine, the first compouiid 
of this type synthesized, was prepared from I-piperidinocyclohexanecarbonitrile by replacement of the cyano 
group by phenyl using phenylmagnesirim bromide. These compoimds were k i ted  for cataleptoid itctivity and 
antitonic extensor properties. 

During an irivestigatioii of the reaction of Grigiiard 
reagents with hindered nit riles, l-piperidinocyclo- 
hexanecarbonitrilel was employed. The producat 
formed by the reaction with plieriylniag~iesiutii bromidc. 
1-( 1-phenylcyclohexyl) piperidinc hydrochloride, waa 
found to be a potent anesthetic agent in aninials with- 
out significant effect 011 the respiration. heart rate. 
blood pressure, and body t eniperature Cliiiicd 
application of phencyclidine3 at total doses ranging froiir 
0.138-1 nig. 'kg. of body weight produced profoulid 
analgesia without depression of circulation, respirat ioii. 

or disturbance of cardiac rhyt t i r 1 1 . ~  ;\dditiotial applica- 
t ions in huniari t hcrapy arc r ( ~ * o r d d . ~  

T'arious other 1-aP3rlcyclolirxylaniirlc.s Iiav(1 h w l i  

prcpared in these latiorat arks 111 the past sewral yearh 
Several syrithet ic routes were iiivestigal ed. Oil(. 

iiiethod, applicable to  the preparations of cornpourids of 
type I possessing cyclic aiiiiiieb, consisted of the rcplaw- 
i i imt  of the cyano group of thc csorrespondiiig l-c*yc~lir- 

I, ~ = N T ~ ~  or NT"' or N-0 n 

R1 
R1 = H  or CH? 
R1=Hor CIHi 

aiiiitioc.yclohexanecarboxiitrile by arylniagiiesiuiii halidc 
(iiiethod A), as illustrated below for phencyclidine. 

( I )  .1. l i o t z  and 1'. lIerkel,  J .  p m k t .  L'hern., 113, 49 (1926). 
(2) G .  Chen, Federation Proc. ,  17, 338 (1958). 
(3) Sernyl or SernyIanB is the Trademark for phencyclidinr, l-(plienyl- 

cyc1ohexpl)piperidine hydrochloride. 
(4)  F. E. Greifenstein, M. DeVault, J. Toshitake, and J. E. Gajewski. 

Anes thes ia  i lnn lges ia ,  Current  Res., 37, 283 (1958). 
( 5 )  (a) 11. Johnstone, V. Evans,  and S. Baigel, B r i t .  J .  Anaesthesia,  31, 

,433 (1959); (b) I. M. Riffin. J .  .Wed. Soc. S. J . ,  67, 15 (1960); (0) A. , I .  
Catenacci, I). 1). Grove, U'. .1. Wriss RI.  Fisher, A .  A I .  Sisrnondo, and 
.T .  €1. X e y e r ,  d n t i b t o t .  M e d .  C l i n .  T h e r a p y ,  6, 145 (1959); (d) AI. IT. .Jolin- 
stone, Der. Anaestheszst, 9, 114 (1960); (e) G. deCastro and P. l lundeleer,  
. igressnlogie, 1, 511 (1960): ( f l  I3. J .  31uir, V. Evans, and .J. J. 3Iulcaliy. 
Brit. J .  l i ~ i ~ ~ t / ~ ~ ~ i a ,  33, .51 (1961). 

Xlt oriiativrly, this (winpound was prepared by allotz - 
iiig phenylniagiicsiuiii halide t o  rcacat with a salt of I-(  1- 
c~yclo1iesciiyl)pipcridiric. This react ioii appears to 
prowed czu ari at t ac1, hjr thc nucleophilic Grignard r ~ -  
agent 011 t h(. iertiary iiiiiiiiIiiuiii coinpound. 

'The p o ( ~ d u 1 . ~ ~  cniploycd foi. t hc preparat ioii  of aryl- 
c.pc,lohex\.lariiinth of type IIa d arc illustra(rc1 I)!. 
nirthods B-E: and ( i  

n I A r  
IIa, R = H ;  R ;alkyl 

b, R and R '  =alkyl  
C, R = R ' = H  
d,  R = H: R '  = substituted alkyl 

Ar n/ 

method C method G 
R = CHzCeH j 
4 

The arylcyclohcxvlaiiiiii(~s oi typv Ild wcw prepared 
hy iiiethod €3. P'or sccoiidary aiiiineb of type IId with 
a hydroxyl group 111 llic side chain, a tetrahydropyranyl 
ether wab used a5 a protecting group (method I<) 
Thus, ~ - c ~ a i i o i i i ( ~ t h ~ x ~ ~ t c ~ f r a l i y d r o p ~ r a i i ~  \$as rtduc~ccl 
10 thca aiiiii~' w i t h  litliiuin aluimiuiii hydride, wl i~ch  i i  I 

turn was t i.cattd wit I i  ryclohexanone to afford 
cylohexylrd~~t ic-3-1 c( raliydropyranyl-2- osycthylaiiiinc~ 
I'urthrr react io11 T\ itli plic~riyllithiuni followed by acid 
hydrolysis gave S-(B-liydroxyethy1)-1-pheirylcyclo- 
hcxylaniiiic~ 
-1 survey ot i Iic litrraturc iiidicated that one of- thc 

iiieiiibers of t hc i ypc I I c  berics, iiaiiiely l-phenylcyclo- 
hexylainiiie, had bem i.eported in 1907 by IIursa110v.' 
His nicthod v-as baicti on thc sealed-tube nitration of 

t)) I l ) a \o l l  ani1 1) 11 I,ani\ I \w.,  313-1 (1Y.561 
(7) pu' l iu rsanm r I ~ ~ U P ~  i ' / y a  ~ / , ~ I I I  , 38, 1295 ( 1 ~ 0 7 )  ( ' t t c ? r i  

i b s t i  , 1, 2043 1007 
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phenylcyclohexane followed by the chemical reduction 
of the resulting nitro compound to the amine. Since 
this method is not suitable for synthesis of large 
amounts of the primary amine, various other methods 
were investigated. 

The reaction of olefins of the type RR'C=C"'' 
with hydrogen cyanide or nitriles in the presence of 
strong acids has been reported by Ritter, et aLJs to yield 
acylated t-carbinaniines (RR'CNHACCH~R''). The 
reaction of phenylcyclohexene with hydrogen cyanide 
in strongly acidic media for 2 hr. yielded a fornianiide 
which on acid hydrolysis produced an amine hydro- 
chloride whose spectral data and analysis were in agree- 
ment with structure IIc (Ar = phenyl). However, 
this compound melted at  247-248' as compared with 
the literature value7 of 230-230.5' ; furthermore, the 
melting points of two cited derivatives exhibited 
sufficient variance with the ones obtained by us to war- 
rant the elaboration of an alternate unambiguous syn- 
thesis of 1-phenylcyclohexylamine. The compound 
prepared by the alternate route (method F) was identi- 
cal in all respects with the one obtained prepared from 

Method F 

aC6"I NCO - CxCeH5 "2 

VI 

phenylcyclohexene. Recently, Cristol, et ul., re- 
ported the isolation of the amine as its benzoyl deriva- 
tive via a modified Ritter reaction. 

Pharmacology.-The 1-arylcyclohexylamines were 
evaluated in a variety of biological systems. The 
cataleptic activity was determined by the method of 
Chen'o by intramuscular injection into pigeons and 
notation of the loss of righting reflex without head 
drop. Compounds 1, 9, 13, 15, 16, 28, 29, 41, 42, 48, 
and 51 represent the most active members of the series 
and exhibit maximum activity a t  doses ranging from 
6-25 nig./kg. 

The antitonic extensor properties of the compound 
were studied in the mouse employing a modification of 
the electroshock method of Tonian, et uZ.ll A current 
of 24 niamp. was applied for 0.2 sec. through clips on 
the ears. The end point was the abolishment of the 
extensor component of the convulsion. The test com- 
pounds were dissolved in water and administered intra- 
peritoneally. Those compounds which exhibited a 
PDbO (the dose/kg. that protects 50% of the animals) 
of 3 to 12.5 mg./kg. were 1,12 3, 13, 18-21, 24, 27-31, 
47, and 48. 

Experimental l 3  

1-Piperidinocyclohexanecarbonitrile.~-Cyclohexario1ie (64.8 
g., 0.66 mole) was added to a solution of sodium bisulfite (75.6 g., 
0.726 mole) in 250 ml. of water. To the cooled slurry of the 

(8) J. J. Ritter and  J. Kolish, J .  Am. Chem. Sac., 70, 4048 (1948). 
(9) H. Cristol, A .  Laurent,  and  hl. Mousseron, Bull. Soc. Chim. France ,  

(10) G .  Chen, to  be published, Parke, Davis and Co., Ann Arbor, ?&oh. 
( 1 1 )  J .  E. P. Tornan, E. A .  Swinyard, and  L. S. Goodman, J .  Neum- 

(12) G. Chen and R.  Bohner, Proc. SOC. Ezptl. B id .  M e d . ,  106, 632 

2319 (1961). 

p h y s i o l . .  9, 231 (1946). 

(1961). 

bisulfite addition product was added a solution of KCN (47.2 g., 
0.725 mole) and piperidine (56.9 g., 0.668 mole) in 200 ml. of 
water. This mixture was stirred and cooled overnight and then 
the product was filtered off, washed with water, and dried 
in vacuo a t  30" to give 109.9 g. (86.67,) of material, m.p. 70- 
71.5' (1it.l m.p. 59"), b.p. 118' (2.5 mm.). 

Anal. Calcd. for C12H20N2: C, 74.95; H, 10.48. Found: 
C, 75.14; H, 10.29. 

The hydrochloride was prepared using 2-propanolic HC1 and 
after recrystallization from 2-propanol and cyclohexane melted 
a t  226-228" (1it.l m.p. 217"). 

Anal. Calcd. for C12H21C1N2: C, 63.00; H, 9.25; C1, 15.50. 
Found: C, 63.09; H, 9.39; C1, 15.62. 

The amide, prepared by hydrolysis with sulfuric acid, after 
recrystallizat'ion from ethanol melted a t  103-105" (1it.I m.p. 91'). 

Anal. Calcd. for CI5Ht2NPO: C, 68.52; H, 10.55. Found: 
C, 68.77; H, 10.57. 

1-Arylcyclohexylamines of Type I (Method A). 1-( l-lhenyl- 
cyclohexy1)piperidine (a).-A solution of l-piperidinocyclohexane- 
carbonitrile (39 g., 0.203 mole) in 130 ml. of isooctane was added 
t'o a refluxing solution of phenylmagnesium bromide, prepared 
from bromobenzene (79 g., 0.053 mole) and magnesium (12.3 g., 
0.505 g.-atom) in 200 ml. of dry ether. The mixture was heated 
for 1 additional hr., 60 ml. of isooctane was added, and all the 
ether was distilled. The cooled reaction mixture was then 
hydrolyzed with 4 X HBr (175 ml.). The precipit,ate was fil- 
tered off and dissolved in 700 ml. of hot water. After extraction 
with isooctane to remove diphenyl, the aqueous solution was 
neutralized with KzC03. The free base was separated by ex- 
traction with 70 ml. of isooctane. After charcoal filtration and 
distillation of solvent, the crude crystalline free base was washed 
twice with a total of 25 ml. of methanol to give 26.8 g. (54.27,) 
of colorless, crystalline product, m.p. 46-46.5' ; the ultraviolet 
spectrum in 0.1 -V HC1 had Xmax 268.5 mp 9.7), 262 (13), 
257.5 (11.2), 252 (7.9). 

Anal. Calcd. for CliH25N: C, 83.89; H, 10.35; X, 5.76. 
Found: C, 83.94; H, 10.74; Tu', 5.98. 

The hydrochloride was prepared using 2-propanolic HC1 and 
was recrystallized from %propanol, m.p. 233-233.5'; the ultra- 
violet spectrum in ethanol had XmX 269 mp 10.0), 262.5 
(12.7), 258 (10.8), 254 (7.9). 

Anal. Calcd. for CI,H&lN: C, 72.96; H, 9.37; C1, 12.67. 
Found: C, 72.98; H, 9.24; C1, 12.67. 

(b).-A solution of cyclohexanone (98 g., 1 mole), piperidine 
(100 g., 1.17 moles), and p-toluenesulfonic acid monohydrate (2 
g., 0.0105 mole) in SO0 nil. of toluene was refluxed for 13 hr. 
using a Barrett water trap. A total of 19 nil. of water was 
obtained. The reaction mixture was diluted to 2 1. with dry 
toluene and treated with dry HBr until acidic. The slurry was 
added at once to a cold ( 5 " )  stirred solution of phenylmagnesium 
bromide, prepared from bromobenzene (236 g., 1.51 moles), 
magnesium (38 g., 1.56 g.-atoms), and 1 1. of dry ether. The 
temperature rose to 45' and t,he mixture was st,irred for 30 min. 
further. After hydrolysis with 300 ml. of 48% aqueous HBr, 
there was obtained 189 g. (587,) of crude I-( 1-phenylcyclohexy1)- 
piperidine hydrobromide, m.p. 225-226'. The crude hydro- 
bromide was basified and extracted wit,h benzene. After treat- 
ing with excess 2-propanolic HC1 and diluting with ether, the 
hydrochloride was obtained (161 g.), m.p. 234-234.5'. 

Type IIa Compounds (Method B). N-Cyclohexylidenethyl- 
amine (a).-To cyclohexanone (196 g., 2 moles), caooled to O0, cold 
ethylaniine (100 g., 2.21 moles) was added. An exothermic 
reaction occurred and the t,emperature rose to 23'. After 
standing in the cold for 2 hr., KOH pellets were added a t  intervals, 
and the aqueous basic layer was removed periodically for about 
48 hr. The final oil layer after drying over fresh KOH pellets 
was distilled through a Vigreux column. Essentially pure prod- 
uct was obtained a t  65-67' (15 mm.), n% 1.4692, yield 150 g. 
(59.8y0). This was of sufficient purity for use as an intermediate. 

Anal. Calcd. for C*Hl6N: X, 11.18. Found: Tu', 10.45. 
(b).-A solution of cyclohexanone (98 g., 1 mole) and ethyl- 

amine (56.4 g., 1.25 moles) in 400 ml. of petroleum ether was 
allowed to stand overnight a t  room temperature. The aqueous 
layer was removed and an additional 11 g. of et,hylamine was 
added to yield 110 g. (88.15%), n25,5~ 1.4673. 

(13) Al l  melting points and  boiling points are uncorrected. 1Ielting 
points were obtained with a Fisher-Johns block. (These constants were 
determined before the Journals of the  American Chemical Society an- 
nounced the  requirement of melting point corrections.) 
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N-Ethyl-1-phenylcyclohexylamine. ---Pl~e~i~llitliiiiiii \ u s  prv- 
pared from lithium ribbon (22.2 g., 3.20 g.-atonis) :inti broiii~i- 

benzene (251 g., 1.6 moles) in 1 I. of diet,hyl ether.. 
hexylidenethylamine (100 g., 0.6 r d e j  in X!!) ri i l .  of t l i i ' th> I 1'1 liinr 
waB added in 30 niin., aiid the re:ic.tiiiri iiiixiiirc \v:is lie:it(~tI :it 
reflux for 1 hr. 1 01) t l w  ri,:ii,tii)ti t i i ix! i iv  n i \ l ,  
wat,er, the ether was distilled, :md the residue \viis distillrtl7 
Three preparations of the base g:tve j-iekls of > I  - 61 )~  . 

One modification of this proiditre iii which the etlicxr I ~ J Y ' I .  
was estracted with cold :3 .Y HCI follo\vetl by regeiiei.:itioii ~ i '  tlit, 
free base gave a 50.3',; yieitl of b :w  tlistilliiig nt, 6+T1 O 0.04 
mm.), 7 ~ ~ 5 . 5 ~  1.5285. The ultr:tviolet nl)ertriini iii 0.1 .\. I I ( 7  
showed xmBx 268 Inp (E:,;'" 11.6). ? l i t  15,:H, 257 i 15.131, 231 
(12.0). 

Anal. Calcd. for <'14H21S: C,  i 2 . 7 0 ,  11, 10.41: S .  Lh!!. 
Found: C, 83.01; H, 10.16; S, 6.1;4. 

The hydrochloride was prepared t'rritir tiit, base i i i  :I >-iclcl ill 
8,5',7, m,p. 240-242", pk',' = 0.7 i n  >!I( 

Ti, 5.84. 

amine.-To cyclohesanorie ( l M  g.? 2.0 r i i i i les)  !wiled to -:iL 
was added liquid niethylariiiiie ( i j4 g., 2.2 tiiolcd. Tlir siiliil 
mixture was warnietl to f ( i r n i  a s i i lu t i i i i i>  : i i i t l  theii KOH p(,llvt\ 
were added. After t W ( J  furthw additicitis of KOH pelleis :tii i l 
renioval of the aqueous pliase :it, 24-lir. iiitc~rv:iIs, i lie pi ,o( l i i<, t ,  
WRY distilled in e'aciio. The oil dIstille11 :it 45 -46' ( ! ) - - IO I I ~ I I I .  I 

as a colorless liquid \vit,ti :I yield o f  163 g. f74,:3( !. 'I'his prottiict 
was used directly in the liest reacticiii. 

N-Methyl-1-phenylcyclohexy1amine.~-- Plieiiyilithiuiii \viis pw- 
pared from lithium wire (36.4 g., 5.2 g.-atiitns) itrid broriiolienae 
(376 g., 2.4 niolesj in :I tot:tl 1:W nil. ctlier. T o  tliis - 
added i\;-cyclohes~lideneiri~~tliyl~tiiiiif~ l(i5 g. ,  1.4s iiioles i i ~ i  
ml. of anhydrous ether tlitring 45 ii i i t i .  

I . 5  1. of n a k r  ~s:is ;idtled, : i r i ~ l  i lie C I  1it.i. I i i > m  

water washed, and dried (SIgSO; J. Afit3r r~:'iiiiiv 

residue R - ~ S  clistilletl. 'rherc! vas  cil~t:ti~iecl '"3 
product, t1.p. 76-78' i 150 p j .  lnr lnr t~t i  :iri:ilysis 
sorption characteristic of the C-=S l~iiircl. 

Eith HC1, m.p. 185-186O. 

X-( 

After h>-driil> 

riiethanol. 
: I d .  Cdcd. for C,IH,zC'IS: (:, i0.12: H, !I.?;: 

Found: C y ,  69.95: €1, ! I ,%;  Cl. 14.67: ?;, 5. 
Type IIb Compounds (Method C ). N-Cyclohexylide 

, l f ~ ( ~ r  :: 111,. :ii rd l i i x .  

The hydrochloride \vas prepared liy Iren! ing the  l):tse iii eCl1c.r 

Anal. Calcd. for C,3H20C1S: ('. (j!),iij: 11, 
C, 69.09; €I, 8.90. 

,N-Dimethyl-l-phenylcyclohexylamine.----S-~l~~~liyl-l-~~lieii- 
hesylarriirre (1% g,, 0.993 mole) :tnd fortiiic :icid < l (E  g.. 
vles) were niised, srid to  the si)lut,ioi 

le. A vigorous cxot,iierinic 
t ure \vas ther1 w:trllietl Oi l  iL 

SaOH, :ind extracted with 
the solui.ion sild reiiiui-iiig the d i c r ,  the 
~n mci lo .  The prodi1c.t v a s  ohtsinecl i i i  :i yield ' 

b.p. !)6-IiS0 (.iO--(iO p ) .  The liqilitl i.cwtily I 

42-44". 
The hydrochloride \\-as prepared i)y tlissolvirig i l i e  t):isr i i i  ( ~ t l r ~ ~ i ~  

151K) rnl.) and adding 2-propanolic HC1 i t 1  ; i tT i ivd  121 g .  :tftcr IIIII' 
recrystallization from 2-propaiiol. 

6ltr:tviolet assay indicated that this \vas the  I ~ I ( J I I I ~ - ~ - ~ ~ ~ J ~ ~ ~ I I ~ I -  

late. Itecrystalliastion frotii diiJXZii(' cif :t s:inipie of the hydro- 
iehloride gave a colorless solid. 

Anal. Calcd. for C1~H2,C1S: (', 7U.12. 11.  I 
(:, 70.16; H, 9.67. 

Type IIb Compounds (Method D). 
phenylcyclohexylamine.-- -K-I< thyi-1 -phenyl( 
g. ,  0.036 mole) was tiissolved i n  30 nil. of : i i  

:icetic :inhydritle. After Iieutiiig o i i  ilie s temi Iiatli fur 1 hi,.. 
the  solutiori was i~)iii~eiitr:ited i i i  :I i,cit:iting evapor:it,c]r. -4 stii:ill 
sniiiple of t h e  residue g a w  vrystiils fruixi triiiiethylpeiit me,, i i i .p.  

tJ<)--56°. 
.1ri(i1.  thlcd.  f o r  C:l&aS(.): S .  3.71. Found: S ,  ti.O(l. 
N,N-Diethyl-1-phenylcyclohexylamine.---The l i d <  r ~ i  I l i t '  

residue from above (7 .1 g.)  as dissolved in 50 nil. of berizeiie :irid 
w:tshed with dilute HC1 and then dilute SaIIC( la.  The solutioii 
was dried arid added dropm-ise to  lithium aluininuni hydride (4 g. j 
i i i  400 nil. of xnhytlrous d i e r .  After decomposing with \v:iter 
:tiid NaOH, the i i r i s t  urr \\-as filtereti : i d  the solvmt \\-:is reniove~l. 
The residue \vas distilled in triiuto I O  give 1.1 g , ,  11.r). iil2 -IO;' 
(1'0 /A). 

- -  
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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). 


