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2-hexyl-2'-hydroxy-~~ci,9-dimethyl- 6,7 - beneoniorphan 
(IIIa) is even more potent than the S-amyl (IIIf) 
and N-methyl (IIIb) relatives (Table I) indicat- 
ing that maximum activity has not yet been reached in 
the S-alkyl series.I0 

CH, 

HO' 
I1 

I11 
I and IIa, R = CIH, 

IIIa, R1 = CoHl, 

b, R = CjHll 
C, R = C6H13 

Experimental 

Rlicroanalyses are 
by Evelyn Peake, Paula Parisius, Alice Wong, and Byron Baer 
of this laboratory. 

4-Butylpyridine Methiodide.-To 100 g. of 4-butylpyridine11 
in 100 ml. of benzene was added dropwise (stirring, ice cooling) 
131 g. of methyl iodide in 50 ml. of acetone. The solution was 
refluxed for 2 hr. and stored a t  -5" overnight to give 162 g. 
(807c)  of needles (from acetone), m.p. 91-92". 

Anal. Calcd. for CI0H16IN: C, 43.4; H, 5.7;  N, 5.1. Found: 
C, 43.4; HI 5.7; N, 5.3. 

4-Amylpyridine MethiodEde.-This compound was obtained 
in 97% yield from 4-amylpyridine12; m.p. 81-82". 

Anal. Calcd. for C1,H1sIS: C, 45.6; HI 6.1; I, 44.0; 3, 
4.8. Found: C, 45.5; HI 6.3; I, 43.7; N, 4.8. 

4-Hexylpyridine11 methiodide, m.p. 79-80'. 

Llelting pointe (capillary) are corrected. 

4-Butyl-1 -p-methoxybenzyl-l-methyl-1,2,5,6-tetrahydropyri- 
dinium Chloride (IV).-To a stirred solution of 20 g. of 4-butj.l- 
pyridine methiodide in 200 ml. of 1 A' NaOH was added in one 
lot, 2.8 g. of NaBH4 in 80 nil. of water. The mixture was kept 
a t  50-55' for 2 hr., cooled, and extracted with three 150-ml. 
portions of ether. Drying and evaporation of the ether left 
9.3 g. of oil which was treated with 9.5 g. of p-methoxybenzyl 
chloride,Sb in warm acetone. After 1 hr. the mixture was 
stored overnight a t  -5' and yielded 13 g. (637,) of plates from 
acetone-ether: m.p. 158-159'. 

Anal. Calcd. for Cl&aC1K0: C, 69.8; HI 9.1; N, 4.5. 
Found: C, 69.3; H, 8.8; K, 4.7. 

4-Amyl-l-p-methoxybenzyl-l-methyl-1,2,5,6-tetrahydropy- 
ridinium chloride ( V )  was prepared essentially as described for 
IV except that methanol-water was used instead of water in 
the borohydride reduction; m.p. 179-180". 

Anal. Calcd. for C1gH3~C1NO: C, 69.8; HI 9.4; C1, 10.9; 
N, 4.6. 

4-Hexyl-l-p-methoxybenzyl-l-methyl-l,2,5,6-tetrahydropy- 
ridinium chloride (VI) was prepared as described for V above; 
m.p. 173" (from acetone). 

Found: C, 70.3; H, 9.6; C1, 10.6; N, 4.3. 

(10) N-amyl- and N-hexylnormorphines [C. A. Winter, P. D. Orahovats, 
and E. G .  Lehman. Arch. intern. pharmacodyn., 110, 186 (1957)] and 3- 
hydroxy-N-amyl- and N-hexylmorphinans (J. Hellerbach, H. Besendorf, 
B. Pellmont, and 0. Schnider, "Synthetic Analgesics, Par t  11-A, Morphi- 
nans," Pergamon Press Ltd., Oxford, England, in press: 0.  Schnider, per- 
sonal communication) are somewhat less potent than the respective N-methyl 
analogs. 

(11) From Reilly Tar  and Chemical Corp. 
(12) From Chemical Intermediates and Research. 
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Anal. Calcd. for C*oH&lNO: C, 71.3; H, 9.5; C1, 10.4; 

N, 4.5. 
4-HexyI-2-( p-methoxybenzy1)-1 -methyl-l,2.5,6-tetrahydro- 

pyridine (IC) Picrate.-To 10.9 g. of chloride VI covered with 
dry ether was added (stirring) 42 ml. of 2 Ji' ethereal phenyl- 
lithium a t  such a rate to cause brisk refluxing. After the initial 
reaction had subsided, gentle refluxing was continued for 1-2 hr. 
The mixture was poured into ice water and the ethereal layer 
extracted with excess 10% HCl (three 50-ml. portions). The 
combined extracts were made basic with concentrated NHlOH 
and extracted with ether. Drying (Ka2S04) and evaporation 
of the ether left 8.4 g. of crude IC. It was converted to 9 g. 
(55%) of picrate in acetone-ethyl acetate: m.p. 98.5" (from 
acetone). 

Anal. Calcd. for CF,HWN~O~: C, 59.2; H, 6.3; N, 10.9. 
Found: C, 58.9; H, 6.4; N, 10.6. 

5-Butyl-2'-hydroxy-2-methyl-6,7-benzomorphan (IIa).-As 
described in the preparation of IC, 19.7 g. of chloride IV and 120 
ml. of 2 M ethereal phenyllithium gave 10 g. of crude Ia, b.p. 
127-131" (0.1 mm.). This material (4 g.) and 25 ml. of 85°C 
Hap04 were stirred a t  a bath temperature of 150-155' for 40 
hr., cooled, made basic with cold xH4OHI and extracted with 
chloroform. The residue from the dried (Na2S04) chloroform 
extracts was evaporatively distilled (0.1 mm., bath temperature 
180-200") to give 1.5 g. of oil which crystallized (at  0 " )  from 2-3 
ml. of acetone; yield 0.63 g. (8% from IV), m.p. 183-186"; 
ellipsoids from acetone, map. 172-174' with solidification and 
remelting a t  184-188". When temperatllre rise is very slow the 
melting point is 173-188'. 

Anal. Calcd. for CI,H*jNO: C, 78.7; H, 9.7. Found: C, 
78.7; H,9.9. 

The hydrochloride crystallized from acetoneethanol as the 

Found: C, 71.1; H, 9.5; C1, 10.5; 5 ,4 .1 .  

hemihydrate, m.p. 204-2iOo. 

Found: 67.1: H. 9.1. 
Anal. Calcd. for C 1 , H , & l ~ 0 ~ 0 . 5 H ~ o :  C, 67.0; 11, 8.9. 

The anhydrous hydrochloride was obtained on drying the 
hemihydrate a t  100". 

Anal. Calcd. for Cl~H2&l?r'O: C, 69.0; H, 8.9. Found; C, 
69.2; HI 8.5. 
5-Amyl-2'-hydroxy-2-methyl-6,7-benzomorphan (IIb) Hydro- 

chloride.-As described in the preparation of IC, 20 g. of chloride 
V and 40 ml. of 2 M ethereal phenyllithium gave 16.4 g. of evap- 
oratively distilled (at  0.1 mm., 160-180") but impure Ib. This 
I b  ( 7  g.) was cyclized with 45 ml. of 85Yc Hap04 as described 
above for Ia. The distilled I Ib  crystallized from ether in a yield 
of 1.4 g. (18VC from V), m.p. 161-162". It was converted to the 
hydrochloride (ethereal HC1) which crystallized from acetone as 
the hemihydrate, m.p. 187-190". 

Anal. Calcd. for CiRHpRClNO.0.5H20: C, 67.6: H. 9.1; 
C1, 11.4; ?;,4.4. Found: C, 67.7; H , 9 . l ;  C1, 11.1; $,4.4. 

The anhydrous compound was obtained after keeping the 
hemihydrate at  55' (high vacuum) overnight. The weight loss 
was 2.293 (calcd. for 0.5 mole of H20, 2.6%). 

Anal. Calcd. for C18H28C1XO: C, 69.8; H, 9.0. Found: 
C, 69.6; HI 9.2. 

5-Hexyl-2'-hydroxy-2-methyl-6,7-benzornorphan (IIc).- 
Pure IC (4.1 g. obtained from 8 g. of picrate with ligroin-LiOH) 
and 25 ml. of 85'5 &PO4 gave, as described in the cyclization of 
I a  and Ib, 1.8 g. of distilled (bath temperature 175-180°, 0.1 
mm.) IIc. It crystallized from acetone in a yield of 0.9 g. (21%), 
m.p. 163.5-164'. 

Anal. Found: 
C ,  79.4; H, 10.1; ?;,4.9. 

The hydrobromide, m.p. 196-198', was recrystallized from 
acetone. 

Anal. Calcd. for C19H30BrNO: Br, 21.7. Found: Br, 21.7. 
2-Hexyl-2'-methoxy-~-5,9-dimethyl-6,7- benzomorphan 

Hydrochloride.-Crude 2'-methoxy-5,9-dimethyl-6,7-benzomor- 
phan4~ (2.8 g.), 10 ml. of dimethylformamide, 1.5 g. of K&O$, 
and 2.5 g. of hexanoyl chloride were refluxed for 2 hr. (stirring),'$ 
diluted with water, and extracted with ether. The dried (Xa2- 
so4) extracts were evaporated to dryness, and the residue (crude 
hexanoic amide) in 10 ml. of ether was treated during 40 min. 
with 1.6 g. of powdered LiAlHI. After refluxing for 6-8 hr., 
5-8 ml. of water was added very carefully (stirring). The solid 
was filtered and washed with ether. Drying and evaporation 

Calcd. for C1~H,~PI;O: C, 79.3; H, 9.8; E, 4.8. 

(13) See A. Grussner, J. Hellerhach, and 0. RchnidPr, H&. Chim. Acta, 
40, 1232 (1957). 



of the ether left 1.8 g. of oil which gave (from acetone-ITC1 grtaj 
1.3 g. (38% over-all after recrystallization from acetone) of hy- 
drochloride, m.p. 202-203”. 

C ,  71.6; 11,Y.Q. 
2-Hexyl-2’-hydroxy-a-~,9-dimethyl-6,7-benzomorphan (IIIaj. 

---The preceding hydrochloride (1.5 g.) m d  15 nil. of 48”; 
HBr were refluxed for 15 niin. The niisture wus waled and made 
alkaline with PU”4OH, and the liberated base was estracted wit,h 
c~hloroforni. Drying arid distillation of the solvent in z’cIc((o 
left :t residue which was ev:tpor:ttively tiistilled ((1.5 i i i i i i . ,  170 

0”). The distillate cryst:rllized froin :ii~tonr i n  a yield of 
’7 g. ( 2 0 ‘  i,), 11i.p. 130--1 W ,  rvi t l i  bubt~ling. ;\nal,~~siu indi- 

cxtetl :I niolecule of acetone of solv:ition, i i o t  renioved on pro- 
longed heating a t  80” in uucno. 

:{nul. Calcd. for Cy~II,,SO.CII,CO(~II,: C, 76,s; 11, 10.4. 
Found: c, 76.3; 1-1, 10.6. 

The solvate-free I I Ia  was obtained by heating the solvated 
compound to its melting point. 

-4nul. Calcd. for CnoH,,XO: C, 79.7; €1, 10.2. Found: 
c, 7!9.9; 11, 10.5. 

The hydrochloride of IIIa, prepared froin acetone-HC1, 
crystdized from acetone c~)ntnining :i, little 1net1i:tnol in s1ioj.t 
rods, ni.p. 205-20T’. 

A n d  Calcd. for C2cfI,,C1SO: C, 71.1; 11, 9.3. I~ount l :  
c, 71.3; I I ,  9.8. 

5-Hexyl-2’-methoxy-2-methyl-6.7-benzomorphan Methiodide. 
- -1lethanol ( 3  n L ) ,  0.75 g. of IIc, :ind 33 nil. of 35; ethereal 
di:izomethane were stirred for 46 hr. A 13-ml. portion uf CHrS2 

then d d e d .  After another 22 Iir., solvents were distilled, 
anti the residue was evnporatively distilled (bath temperature 
140- 150°, 0.1 nini.). The distillate in :tcetoiie was treated vitli 
0 . 5  n i l .  of rnet,hyl iodide to give 1.2 g. (9Of,:) of crystnls, 11i.p. 
w5- ‘YJ jo .  

Foiund: C, 36.9, 11, 7 . 7 ;  I, 28.9. 
I-Hexyl-7-methoxy-l-( Z-dirnethylaminoethyl)-1,2,3,4-tetra- 

hydronaphthalene Hydrochloride.---The above niethiodide ( 1 2 
g.) and 12 ml. of 10:; NaOH were refused for 2 - 3  hr. The 
resultant oil was dried (NazS04) in ether and hydrogenated (0.1 
g. of p1:ttinuni oxide) i n  alcohol with absorption of 1 111 ecjuir. 
of hydrogen. The product, was converted t o  the hydrochloride 
(ethereal HC1) which 15-as recrystallized from :wetone-ether : 
over-all yield from methiodide 0.7 g. ( 7 5 5  ), m.p. 195196’. 

ltnul. Calcd. for CrjI-IS,C1?;O: C ,  71 3; IT, 10.2. l o l l n i l :  

C, 71 . O ;  T l ,  10.2. 

Anal. Calcd. for Cz1B,,ClPiO: C ’ ,  71.7; 11, 0.7. I ~ w l t i ( l :  

Anal. Calcd. for C2JI,,ISO: c, 56,s; €1, 7.4; I, 2s.9. 

dcr-rmrs I 
CH, 

Structures Related to Ilorphine. XXYXII. 
a- and p-2,9-Dimeth?;l-5-propyl-6,7-henzo- 
morphan from 3-3lethyl-4-propylpyridine 
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Laborutory of Chemzstry, .Vatzonal lnstztute of -1rthutzs and. 
.lletnbolzc Diseuses, Yat ional  Instztzctes of Heulth, 

Bethtsda,  Xargland 2001 4 

HeceiLcd Jiine 1, 2!&i 

In the synthesis of two relatively strong analgesics, 
a- arid ~-2,9-dimethyl-j-propyl-6,7-benzomorphari (I11 
:uid 11, respectively), from 3,4-dihydro-2(1H)- 
naphthalenone (p-tetralone) by stereo-controlled reac- 
tions, the yields are very  lo^.^ In  order to  provide suf- 
ficient material for pharmacological study of I1 and 111 
and to  further confirm their structure ~ 7 e  have effected 
:L t hree-st ep synthesis from 3-methyl-4propylpyridine 

( 1 )  Paper XXXI:  .\, E. Jacobson a n d  E. I,. Map, .I. N e d .  ChPni . .  8 ,  

12) Visiting Associate from the Unirerni tp  of Allalial)ad, India. 
( 3 )  (*. 1:. Cliignrll arid E. J,. %lap, .7. , l f d ,  (Them., 8 ,  :Mj ~ I ! l & i l .  

.-di:3 (1965). 

acid or 855; phosphoric  id, the a-isonier (111) wi- 
isolated in 30-35c/, yield, no 8-izomer (11) being de- 
t ected. Sitration of I11 followed by hydrogenat ion 
and nitrous acid oxidation of the resultant 2’-:iniiiio 
derivative4 gave the knomi 2’-hydroxy rclat ire. ( IY)  . ‘ I  

Analgetic activities of I1 and I11 arc compar:iblc t o  
morphine arid codeine, respectively. 

Experimental 

2-Benzyl-1,3-dimethyI-4-propyl-l,2,5,6-tetrahydropyridine 
(I)  Hydrochloride.--To an  ice-cooled, stirred suspension of 50 
g. of 1,3-dimethyl-4-propylpyridinium iodide6 was added, during 
15-20 min., freshly prepared benaylmagnesium chloride (from 
32 g. of CaH&HzCI, 6 g. of M g  turnings, and 150 ml. of ether). 
The mixture was stirred for 1.5 hr. without cooling and poured 

(4) For a leading icfwence see A,  1:. Jacobson and  I ? .  1,. LIay, i L i d . ,  
‘7, 400 (1964). 

( 5 )  This is a less favorable ratio of p-isomer and a lower yield uf eacli 
isomer than had hitherto been obtained \rith lower homologs: .l. 1. 
Ager. S. E. Fullerton, E. If. Fry, and E. 1,. May, .I. O r g .  Chein., 28, 2-470 
(1963). 

(6) C. I‘. Cliignt.11, .l. 11. . \ger, and I:. I... ;\Iay, ,I. N e d .  C i i c m . ,  8 ,  Y:i3 
(1!165), 


