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crystallization of the residne from acetic acid gave 5 g of 3-
acetvisulfamyl-4-chlorobenzoie acid, m.p. 235-240°,

Anal. Caled. for CoHCINOS: € 38.96; H, 2.9;
Found: C,38.74; H, 2.75; N, 4.50.

2-Chloro-5-formylbenzenesulfonamide.-—I<thanol (750 ml.)
containing the triacetate VIII (118 g., 0.325 niole) and 350 ml. of
2V HCI was boiled nnder refinx for 20 min. The ethanol was
evaporated nnder reduced pressure, aud the residne was dilnted
with water to preeipitate a colorless solid.  Crystallization from
2-propatol gitve 31 g, (43.597) of pnre aldehyde with np. 169
170°.

dnal. Caled for C;HCINOSS: 88270 H, 2.75; CL 16,14,
N, 6.58 Tonud: €, 38.22; H, 3.00; Cl, 16.40: N, 6.18.

Subsequent fractious of erystals from the lignors, although
having good melting poiuts (164-167°), were shown by frared
spectra (o contain varyiig proportions of partially hydrolyzed
material.

Infrared spectra showed pure aldehyde (Nujol 1ull):
>C=0 (1694 cun 1), SOMNH. (1168 and 1330 cm.—1), NH,

N, 5.05.
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(3400, 3370, 3205, and 3220 emn 'y mixtures (Nnjol npillt:
=plit carbonyl at 1694 (CHO) and 1725 ¢ .

2,4-Dinitrophenythydrazone, ni.p. 501--302°,
fornrmmide-ethanol.

nal. Caled. for CpHpCINSOgs: N 176, Found: N, 17.45.

3-(4-Chloro-3-sulfamoylphenyl)-3,4-dihydro-(2H)-1,2,4-benzo-
thiadiazine 1,1-Dioxide.——Diglyvme (40 inl.) containing o-amino-
benzenesnlforunide (3.44 g., 0.02 mole), 2-chloro-H-farmyl-
benzenesnlfonamide (4.7 g., 0.02 mole), and 0.2 ml of ethyl
aectate saraled  with anhvdrons HCL was heated a1 90-
100° Tor 4 hr. The resulting solition was cooled and ponred
antto 200 ml ol water to precipitale i =<ticky solid.  Tritnration
witht ether gave it eolorless solid.  Bepeated ervstallization {rom
diglyine-water gave an aualytical sumple, nrp. 2062-264°.

Anal. Caled, for CpHpCINGOS: O 41760 ML 524 N,
th24, Fonud: 41750 H, 337 N, LG

Subseqgnient fractions had nup. 259-261° which conld not be
improved. The componnds tisted in Table TI were prepured by
the same general praocedure,

{ravr dimeihyvl-

Notes

Structures Related to Morphine. XXNX.!
N-Hexyl- and 5-Butyl-, -Amyl-, and
-Hexyl-6,7-benzomorphans

Brewan CoJosn,® Coun F.CmeNrLL, ™ AN Evererre L. May
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Recently it was reported® that optimal analgetic
behavior in the 5 9-dialkyl-2’-hydroxy-2'-methyl-6,7-
benzomorphan series was shown when the sum of the
carbon atoms of these two alkyl substituents was 2-4.
It is also known that there is complete loss of activity
when the methyl group on the nitrogen of 2’-hydroxy-
2,5, 9-trimethyl-6,7-benzomorphan is replaced by ethyl,
propyl, or butyl, but that activity is restored when
the group on mnitrogen becomes amyl® To further
define structural limits at the 2(nitrogen)- and
S-posttions, 2-hexyl-2’-hydroxy-a-3,9-dimethyl-6,7-ben-
zomorphan (IIT)> and H-butyl-, -amyl-, and -hexyl-
2'-hydroxy-2-methyl-6,7-benzomorphans (I1) have been
synthesized, assessed for analgetic activity, and com-
pared with the lower homologs.

The method of synthesis used for II via I was a
modification of the Stevens rearrangement and has been
deseribed before®® for various analogs. Acid cyeliza-
tionr of I proceeded i1 much lower yields than was the

case with lower homologs®® and with 34-dialkyl-

il) Previous paper: C. F. Chignell aud E. .. May., J. Med. Chem., 8,
385 (1965).

(2) (a) Visiting Scientist from Allahabad University, India.
I'ellow from the Clielsea School of Pharmaecy. London, England.

(3) J. H. Ager. 8. 1. Fulterton, and E. L.. May, J. Med. Chem., 6, 322
(14963).

(4)(a) J. H. Ager and E. L. May. J. Org. Chem., 25, 984 (1960); (b) &.
Acchier, N. F. Albertson, L. S. Harris, A. K. Pierson, and }. G. Bird. J.
Med. Chem., T, 125 (1964), have found that the N-propyl compound is one
of tle ;most potent morphine antagonists known.

15) Yor proof of configuration at position 9 and an explanation of the a-
aid B-designations, see 8. E. Fullerton, F.. L. May, and E. D. Becker, /.
Ory. Chem., 27, 2144 (1962).

(6)(a) . M. Fry and E. L. May, 7bid.. 26, 2592 [1961); (b) 8. Rairo and
15 ). May, ddad, 27, 948 (1102).

(b) Visiting

1,2,5,6-tetraliydropyridines when the alkyl gronp at
position 4 was methyl to propyL.?%7  Phosphorie acid
(859;) at 150-160° proved superior to boiling 489
HBr,

Compound ITIa was synthesized from 2'-mnethoxyv-
a-2,5,9-trimethyl-6,7-benzomorphan essentially as de-
scribed for lower N-alkyl homologs.s  Benzomorphan
Ia was converted to the methyl ether (with diazo-
methane) which, as the methiodide, was cleaved to
1,2-dihydro(2-diniethylaminoethyl)-1-hexvl-7-methoxy-
naphthalene with hot. aqueous NaOH. This methine
was hydrogenated to the corresponding tetrahydro-
naphthalene which was tested for diuretic activity.®

As shown in Table 1, in the d-alkyl series, compounds

TABLE |
ANALGETIC ACTIVITY OF J=ALKYL-2'-HYDROXY-2-METHYL-
6, 7-BENZOMORPIIANS (IT) AND OF a-2-ALKY1L-2/-HYDROXY-
3,0-DIMETHYL-6,7-BENZOMORPHANS (111)

e e e ] ] e ey B e T B ) e PR
No. r [DADI No. R, [DORIT
11d Me T, 4t 111b Me 5.0
[le IO 2.5 1I1e Et I
IIi Pr 21 ITId I'r I
Ila Bu 20 11Ie Bnu It
IIb Am 5.4 111If Am 21
e Hex .8 ITla Hex 1.5
Moaorphine 201

» Iixpressed i mg./kg. of hyvdrochloride =ult (mice, suben-
taneous administration): see N. B. Eddy and D. lemmbach,
J. Pharmacol. Exptl. Therap., 107, 385 (1953). “Sec rel. .
¢ Inactive; see rvef. 4. 7 See ref. 4.

ITe, IIf, and Ila are equipotent and comparable to
morphine.! Activity begins to drop with amyl (IIh)
and decreases sharply with hexvl (ITe) whieh is almost
ideutical with the 5-methyl homolog (IId). Thus,
like the 3,9-dialkyl series, maximum activity obtains
when the carbou total numbers 2-4. In contrast,

(0 J. H. Ager, 8. 1L Vullertow, 12, 3. Fry, aud E. }.. May, 779d., 28, 2470
(1463).

18) By Smith Kline and reuch Laloratories.

t9) Considering optical activity, morpbine is oty lalf as patent o (he

reasonable assumption that niost of (e activay of 11 (creermates) resules o1
caee antipode,
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2-hexyl-2’-hydroxy-a-5,9-dimethyl- 6,7 - benzomorphan
(IIIa) is even more potent than the N-amyl (IIIf)
and N-methyl (IIIb) velatives (Table I) indicat-
ing that maximum activity has not yvet been reached in
the N-alkyl series.?

CH;
l NCH,
N
85%H,PO,
—_—
S
R R
H,CO I HO
II
NR,
CH,
HO
III
I and IIa, R = C/H,
b, R = C;Hy,;
c, R = Ceng
III&, R1 = CGH13
Experimental

Melting points (capillary) are corrected. Microanalyses are
by Evelyn Peake, Paula Parisius, Alice Wong, and Byron Baer
of this laboratory.

4-Butylpyridine Methiodide.—To 100 g. of 4-butylpyridine!!
in 100 ml. of benzene was added dropwise (stirring, ice cooling)
131 g. of methyl iodide in 30 ml. of acetone. The solution was
refluxed for 2 hr. and stored at —5° overnight to give 162 g.
(809 ) of needles (from acetone), m.p., 91-92°,

Anal, Caled. for C,)HIN: C, 43.4; H, 5.7; N, 5.1.
C,43.4; H,5.7; N, 3.3.

4-Amylpyridine Methiodide.—This compound was obtained
in 979 yield from 4-amylpyridine!?; m.p. 81-82°.

Anal. Caled. for CHEIN: C, 45.6; H, 6.1; I, 44.0; N,
4.8. Found: C,43.5; H,6.3; [,43.7; N,4.8.

4-Hexylpyridine!! methiodide, m.p. 79-80°.

4-Butyl-1-p-methoxybenzyl-1-methyl-1,2,5,6-tetrahydropyri-
dinium Chloride (IV).—To a stirred solution of 20 g. of 4-butyl-
pyridine methiodide in 200 ml. of 1 &’ NaOH was added in one
lot, 2.8 g. of NaBH, in 80 ml. of water. The mixture was kept
at 50-53° 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,®® in warm acetone. After 1 hr. the mixture was
stored overnight at —35° and yielded 13 g. (63%;) of plates from
acetone—ether; m.p.138-139°.

Anal. Caled. for CgHyCINO: C, 69.8; H, 9.1; N, 4.5.
Found: C,69.3; H,88; N,4.7,

4-Amyl-1-p-methoxybenzyl-1-methyi-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. Caled. for C;yHyu@CINO: C, 69.8; H, 9.4; Cl, 10.9;
N,4.6. Found: C,70.3; H,9.6; Cl, 10.6; N, 4.3.

4-Hexyl-1-p-methoxybenzyl-1-methyl-1,2,5,6-tetrahydropy-
ridinium chloride (VI) was prepared as described for V above;
m.p. 173° (from acetone).

Found:

(10) N-amy!l- 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 O. Schnider, “Synthetic Analgesics. Part II-A, Morphi-
nans,' Pergamon Press Ltd.. Oxford., England. in press; O. Schnider, per-
sonal communication) are somewhat less potent than the respective N-methy!
analogs.

(11) From Reilly Tar and Chemiecat Corp.

(12) From Chemiecal Intermediates and Research.

NoTEs 695

Anal. Caled, for CyHwCINO: C, 71.3; H, 9.5; Cl, 10.4;
N,4.5. Found: C,71.1; H,9.5; Cl],10.5; N, 4.1.
4-Hexyl-2-(p-methoxybenzyl)-1-methyl-1,2.5,6-tetrahydro-
pyridine (Ic) Picrate.—To 10.9 g. of chloride VI covered with
dry ether was added (stirring) 42 ml. of 2 M ethereal phenyl-
lithium at 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 109, HCIl (three 50-ml. portions). The
combined extracts were made basic with concentrated NH;OH
and extracted with ether. Drying (Na.80;) and evaporation
of the ether left 8.4 g. of crude Ie. It was converted to 9 g.

(559 ) of picrate in acetone-ethyl acetate; m.p. 98.5° (from
acetone).
Anal. Caled. for CoHuN4Os: C, 59.2; H, 6.3; N, 10.9.

Found: C, 38.9; H, 6.4; N, 10.6.

5-Butyl-2’-hydroxy-2-methyl-6,7-benzomorphan (Ila).—As
described in the preparation of I, 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.). Ths material (4 g.) and 25 ml. of 85%
H;PO, were stirred at a bath temperature of 150-155° for 40
hr., cooled, made basic with cold NH,OH, and extracted with
chloroform. The residue from the dried (Na:S04) chloroform
extracts was evaporatively distilled (0.1 mm., bath temperature
180-200°) to give 1.3 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, m.p. 172-174° with solidification and
remelting at 184-188°. When temperature rise is very slow the
melting point is 173-188°.

Anal. Caled. for C;H;:NO: C, 78.7; H, 9.7.
78.7; H,9.9.

The hydrochloride crystallized from acetone-ethanol as the
hemihydrate, m.p. 204-210°.

Anal. Caled. for CpHyCINO-0.5H.O: C, 67.0; H, 8.9.
Found: 67.1; H, 9.1.

The anhydrous hydrochloride was obtained on drying the
hemihydrate at 100°.

Anal, Caled. for CiiHyCINO: C, 69.0; H, 8.9. Found; C,
69.2; H, 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
Ib (7 g.) was cyclized with 45 ml. of 85% H;PO. as described
above for Ia. The distilled ITb crystallized from ether in a yield
of 1.4 g. (189 from1 V), m.p. 161-162°, It was converted to the
hydrochloride (ethereal HCI) which crystallized from acetone as
the hemihydrate, m.p. 187-190°.

Anal. Caled. for CiHxCINO-0.5H.O: C, 67.6; H, 9.1;
Cl, 11.4; N,4.4. Found: C,67.7; H,9.1; Cl, 11.1; N, 4.4,

The anhydrous compound was obtained after keeping the
hemthydrate at 55° (high vacuum) overnight. The weight loss
was 2.29% (caled. for 0.5 mole of H:O, 2.6%).

Anal. Caled. for C;sHxCINO: C, 69.8; H, 9.0. Found:
C,69.6; H,9.2.

5-Hexyl-2’-hydroxy-2-methyl-6,7-benzomorphan (Ilc).—
Pure Ic (4.1 g. obtained from 8 g. of picrate with ligroin—-LiOH)
and 25 ml. of 859 H;PO. gave, as described in the cyclization of
Ia and Ib, 1.8 g. of distilled (bath temperature 175-180°, 0.1
mm.) IIe. Tt erystallized from acetone in a yield of 0.9 g. (215%),
m.p. 163.5-164°.

Anal. Caled. for CioHeNO: C, 79.3; H, 9.8; N,4.8. Found:
C,79.4; H,10.1; N, 4.9.
The hydrobromide,
acetone.
Anal.

Found: C,

m.p. 196-198°, was recrystallized from

Caled. for C;yHxBrNO: 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-
phant (2.8 g.), 10 ml of dimethylformamide, 1.5 g. of K.COs,
and 2.5 g. of hexanoyl chloride were refluxed for 2 hr. (stirring),'s
diluted with water, and extracted with ether. The dried (Naox-
80,) 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 LiAlH, 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

(13) See A. Griissner, J, Hellerbach, and O. Schnider, Helr. Chim. Acia,
40, 1232 (1957),
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of the ether left 1.8 g. of oil which gave (from acetone-IICl gas)
1.5 g. (38¢% over-all after recrystallization from acetone) of hyv-
drochloride, m.p. 202-203°.

Anal. Caled. for C_lequClN()
C,71.6; H,9.9.

2-Hexyl-2’-hydroxy-«-5,9-dimethyl-6,7-benzomorphan (IIla).
-—The preceding hydrochloride (1.5 g.) and 15 ml. of 487
HBr were refluxed for 15 min. The mixture was cooled and made
alkaline with NH,OH, and the liberated base was extracted with
chloroforut.  Drying and distillation of the solvent in wvacuo
left a residue which was evaporatively distitled (0.5 mn., 170
180°). The distillate crystallized from acetone in u yield if
0.27 g. (200¢), m.p. 130-132°, with bubbling. Aunalysis indi-
cated o molecule of acetone of solvation, not removed on pro-
longed heating at 80° ¢n vacuo.

Anal. Caled. for CoHy NO-CH;COCIL: C, 76.8; 1, 10.4.
Found: C, 76.3; H, 10.6.

The solvate-free I1IIa was obtained by heating the solvated
compound to its melting point.

Anal. Caled. for CeHuyNO: C, 79.7; I, 10.2. Found:
C,79.0; H,10.5.

The hydrochloride of IIIa, prepared from acetone-HCIL
erystallized from acetone containing a little niethanol in shoet
rods, m.p. 205-207°.

Anal. Caled. for CyHpCINO: €, 71.1; H, 9.5.
C,71.3; H,9.8.

5-Hexyl-2’-methoxy-2-methyl-6.7-benzomorphan Methiodide.
—~Methanol (5 ml.), 0.75 g. of II¢, and 35 ml. of 39 ethereal
dinzomethane were stirred for 46 hr. A 15-ml portion of CH.N:
was then added. After another 22 hir,, solvents were distilled,
and the residue was evaporatively distilled (bath teniperature
140-150°, 0.1 nun.). The distillate in acetone was treated with
0.5 ml. of methyl iodide to give 1.2 g. (9057) of crystals, m.p.
225-22¢°,

C, 7L7; M, 9.7, Found:

Foimnd:

Anal. Caled. for CulluINO:
Found: C, 56.9,11, 7.7; I, 28.9.
1-Hexyl-7-methoxy-1-(2-dimethylaminoethyl)-1,2,3,4-tetra-
hydronaphthalene Hydrochloride..—-The above niethiodide (1.2
g.) and 12 ml. of 10¢; NaOH were refluxed for 2-3 hr. The
resultanut oil was dried (Na.S0,) in ether and hydrogenated (0.1
g. of platinnm oxide) in alcohol with absorption of 1 3 equiv.
of hydrogen. The product was converted to the hydrochloride
(ethereal HCI) which was recrystallized from acetone-ether;
aver-all yield from methiodide 0.7 g. (7557 ), in.p. 195-196°.

C, 36.8; H, 7.4; I, 28.9.

Anal.  Caled. for CyHECINO: €, 71.3; H, 10.2. Found:
¢, 71.0: T, 10.2.
Structures Related to Morphine. XXXII.!

a- and $-2,9-Dimethyl-5-propyl-6,7-benzo-
morphan from 3-Methyl-4-propylpyridine

Bruwan C. Josui? axp EveEreTTE L. Mavy

Laboratory of Chemistry, National Institute of Arthritis and
Metabolic Diseases, National Institutes of Health,
Bethesda, Maryland 20014

Received June 1, 1965

In the synthesis of two relatively strong analgesics,
a- and $8-2,9-dimethyl-5-propyl-6,7-benzomorphan (111
and  II, respectively), from 3,4-dihydro-2(1H)-
naphthalenone (8-tetralone) by stereo-controlled reac-
tions, the yields are very low.? In order to provide suf-
ficient material for pharmacological study of II and III
and to further confirm their structure we have effected
a three-step synthesis from 3-methyl-4-propylpyridine

(1) Paper XXXI: A. E. Jacobson and .. 1. May, J. Med. Chem., 8,
563 (1965).

(2) Visiting Associate from the University of Allahalad, India.

(3) €. F. Chignell and . T.. May. J. Med. Chkem., 8, 385 (11165).
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and have converted the a-compound (ITT) into the also
known a-29-dimethyl-2’-hydroxy-3-propyi-6,7-benzo-
morplan (IV).  This establishes the structure of 11
and ITT beyond reasonable doubt.

The cyelization of 2-benzyl-1,3-dimethyl-f-propyl-
1,2,5,6-letrahydropyridine (I} (prepared by sodiumn
borohydride reduction of 2-benzyl-1,2-dihvdro-1,3-di-
methyl-t-propvlpyndine ni turn  prepared by the
Iremud reaction using benzylmagnesium chloride and 3-
methyl-t-propylpyridine}* with ahunnimon bromide in
carbon disulfide gave n mixture of II (34C0) and 111
(57%) (see Scheme 102 With either 487 hyvdrobromie

ScHEME T

N
N
CI—L3 HBr
CH;

acid or 859, phosphoric acid, the a-isomer (I1I) was
wolated in 30-359, yield, no B-isomer (II) being de-
tected. Nitration of IIT followed by hydrogenation
and nitrous acid oxidation of the resultant 2/-amino
derivativet gave the known 2’-hydroxy relative (IV).®
Analgetic activities of II and III are comparable to
morphine and codeine, respectively.?

Experimental

2-Benzyl-1,3-dimethyl-4-propyl-1,2,5,6-tetrahydropyridine
(I) Hydrochloride.—To an ice-cooled, stirred suspeusion of 50
g. of 1,3-dimethyl-4-propylpyridinium iodide® was added, during
15-20 min., freshly prepared benzylmagnesium chloride (from
32 g. of CeH;CH.C, 6 g. of Mg turnings, and 150 ml. of ether).
The mixture was stirred for 1.5 hr. without cooling and poured

(4) For a leading reference see A. E. Jacobson and I, L. May, ibed.,
7, 400 (1964).

(53) This is a less favorable ratio of g-isomer and a lower yield of cach
isomer than had litherto been obtained with lower liomologs: J. H.
Ager, 8. E. Fullerton, .. M. Fry, and E. L. May, J. Org. Chem., 28, 2470
(19863).

(6) C. F. Clignell, 1. ). Ager, and M. L. May, J. Med. Chem., 8, 235
(1965).



