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ANALGETIC AcTIVITIES oF S-Hybroxy- axD
3= ACYLOXY-2-METHY L0, T-BENZOMORPHAN S

Compd 1D g kg, se?

2n 42

2h Inactive
BRI o1

3h 111

3 25

4 1.0

bt 3.0
a-Prodine 1.0

«N. B. Eddy and D. Leimbach, J. Pharmacol. Exp. Ther,
107, 385 (1953); A. K. Jacobson and 5. L. May, J. Med. Chen.
8, 363 (1965). ° Seeref 7.

4a and 1= pethidine-like."  In general, 2 und 2, with «
“guasi’-quaternary C, are less active than correspond-
ing benzomorphans with H at position 5 (tertiwmey
congeners),” Compound 2a has no capacity to sup-
port morphine dependence in Rhesus monkeys at 5.0
myg kg but gives partial to almost complete suppression
of abstinence ut 10 and 20 mg/kg.> Thus. hybrid 3a
= more like e-prodine than benzomorphan types in
pharmacologic actions.*®  The reverse is true for g
previously reported*” benzomorphan-pethidine hybrid
which ix comparable to pethidine in analgetic activity*
but will not suppress abstinence in morphine-dependent
monkevs to 48 mg kg.*

Experimental Section

Melting points (eapillary ) were taken in a Hershberg apparatus,
total-immersion thermometers,  Ir spectra were recorded with a
Perkin-Elmer Infracord, nmr with a Vavian A-60. Found C,
H, and N values are all within £0.3¢; of theovy.

5-Hydroxy-2-methyl-6,7-benzomorphan (2a).- Ketone la (1.2
g 2tb and 20 ml of 487, HBr were refluxed gently for 18 hr, enoled,
made basic (NH,OH), and extracted with CHCL,.  Evaporation
of the dried (NasSOy) extracts left 1.0 g (8470 of 2a: mp 186-
18%° (from AcOE): AN 3,05 w0 8" 228 0%, 3, NCHy),
3.23 (%, 1, OH, disappeared on addition of 1.0, 7.0-7.6 (m, 4,
CeHy) ppme owe ¢ 2030 Anal. (C3HizNO) €, H, N The hy-
drochloride crystallized from Me.CO-MeOH-111,0 in plates, mp
236-238°. Anal. (CuHLCINOYC, H) N

Similar treatment of 2-benzyvl-4.4-dimethoxy-I-methylpiperi-
dine? gave 2a in comparable vield.

2’ 5.Dihydroxy-2-methyl-6,7 -benzomorphan (2b) Hydrochlo-
ride.--Polyphosphoric aeid (7 g) and 1 g of 1b were kept at 140-
145° (bath temperature) for 1.5 hr.  After cooling, 9 ml of H.O
and ¥ ml of 121 HCl were added and the mixture wax refluxed
for 23 hr to hydrolyze phosphate ester, made basic (NH,OH),
and washed with CHCL.Y  The aq layver was continuously ex-
tracted with boiling CHCLy for 2 dayvs. Lvaporation of the
CHCl; teft 423 mg of vesidue which, in Me,CO, wax acidified with
dry HCI to give 412 mg (40¢) of 2b- HCL: mp 267-270° (platex
from MeOH, mp 269-271, dec); A 3,02, 3.05 wr o o 210,
Anal. (CpHCINO) C, H, N

5-Acetoxy-2-methyl-6,7-benzomorphan (3a).---Pyridine 3 md),
0.45 g of 2a, and 15 ml of Ac() were refluxed for & hr, evaporated
1o dryness in vacro, treated with ice, made basic with NH,OH,
and extracted with ether.  Evaporation of the dried (Na,3O4)
ether gave 0.52 g (94, of 3a: mp 05-98° after recrystallization
from hexane; AU 3.76 g, 8755° 2.00 (3, 3, CH3CO), 2.40 (5,
16) The phenyl nucleus is equatorial and trans to Me in a-prodine but
rigidly held in axial position in the benzomorphans.

(7) K. Kanematsu, M. Takeda. A. £, Jacobson, and E. L. May, J. Med.
Chem., 12, 105 (1969),

(8) Private communication from Dr. J. L. Villarreal, Department of
Plarmacology, University of Michigan, Ann Arbor, Mich.

(9) G.A.Deneau and M. H. Seevers, Minutes of the 1863 Meeting of the
Committee on Drug Addiction and Narcoties, National Academy of Science,
National Research Couneil, Addendum 1, p 10,

(10) Fvaporation of these washings gave 250 mg of an intractable residue
which did not inelude 2b,

Norres

50 CHENG, 700 o0 4, Colly) ppme Apeads (CB1NO0 CL LN
The hydrochloride crystallized from MeCO--AcOFv: mp 123
126° (turbid melt, bubbling); AN 2.80 thydrate TLOW 575 o
Anal. (‘CIT;I"IQQ(,‘]N()Q‘ 1130 ), C, ”, N.

2-Methyl-5-propionoxy-6,7-benzomorphan (3b) Hvdrochloride.

Propionic anhvdride (15 mb), 4 ml of pyridine, and 036 ¢
of 2a kept at 115-150° (hath temperature) for 4 hr, gave, after
work-np as described in the previous experiment, 038 g (737
of 3b-HCL (from EnO-dey HCD: mp 125-127° talter recrvstn
from MeCO-AcOE1 AN 280 thvdiaie TLOW 575 oo Anal.
(e CINO, - 1O O, H N

2’,5-Diacetoxy-2-methyl-6,7-benzomorphan (3¢ Hydrochio-
ride.- The hydrochloride of 2b (310 mg) 8 ml of AcO, and 0.8
ml of pyridine were refluxed for 4.5 hr. evaporated o dryness
/i ovaeno, treated with 30 ml of O, and filtered.  Reervstalliza-
tion of the precipitate from Me,CO-AcOEL gave 370 mg (900 1
of 3e-HICH mp 120-138° unchanged by further yeervstn:
At 2.05 thedrate OO, 567, 570 o om o 3030 Aol 1O
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In an carlier paper! the svuthesis and prebminary
testing of the decalin analogs of ephedrine and -
ephedrine were reported. Sinee these rigid analogs
were active as g-adrenergie stimulants and showed
marked differences in their inhibition of histamine up-
take into rabbit platelets it wax decided to prepare the
butane anzlogs 1T and 2 ax =emirigid systems.  The

?H‘; ClHﬁ CH, NH,
CGH,;—(‘?—C]H C;,H5—$——-CH
OH NH, OH CH.
H H
CH, C.H; CH, CH
CH. NH, H.N CH,
OH OH
1 2

erythro analog 1 was prepared from &rans-2-phenyl-2-
butene (3) by formation of erythro-3-bromo-2-phenyl-
2-butanol (4) followed by amination with NH;.  Since
the erythro isomer was obtained from this reaction it ix
apparent that neighboring group participation oceurs to
give an intermediate epoxide which then opens with
NH; to give an overall retention of configuration.

The threo analog 2 was prepared from cis-2-phenyl-
2-butene (5) via the bromohydrin 6 followed by amina-
tion as with the ervthro system.

* 10 whom correspondence should be addressed.
(1) E. E. Smissman and W, H. Gastrock, J. Med. Chem., 11, 860 (1963).
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Biological Data.—The dl-erythro isomer 1 (10—* M)
showed direct agonist effect in that it was equally ef-
fective on the normal and reserpinized rat vas de-
ferens. This compound increased the pD, of p-(—)-
norepinephrine (NE) from 6.4 to 7.0 while it increased
the maximal response in the rat vas deferens by 25%.
It increased the effect of NE on the rabbit aortie strip
at 10—* M. At 10—° M it inhibited the spontaneous
movement of the rabbit jejunum. At a dose of 1-10
mg/kg, the dog and rat blood pressures were inereased
by 30-80 mm for 4-8 min. Tachyphylaxis was ob-
served with repeated administration while phenoxy-
benzamine blocked and reversed this effect.

The di-threo isomer 2 was identical in qualitative re-
sponses with the erythro compound but much less
effective. The pD, of NE on the rat vas deferens in-
creased from 6.4 to 6.7 while the maximum response
continued to inerease by 25%. The blood pressure
increase in both the dog and rat was much less than
with the erythro isomer but was also blocked and re-
versed by phenoxybenzamine.

These results are similar to those observed with
ephedrine (erythro, 7) and y-ephedrine (threo, 8) in
which the relative pressor activity is 26:4 for the cor-
responding racemates. These observations support
the findings of LaPidus? and coworkers who proposed
that both ephedrine and y¢-ephedrine can occupy the
same three sites on a receptor surface (Ph, OH, NH,)
with the inference that their agonist response differs
due to the configuration of the Me group « to the amino
function.

In photocell activity cages, mice treated with ephe-
drine showed a slight depression of activity at 25 mg/kg

(2) J. B. LaPidus, A, Tye, P. Patil, and B, A, Modi, J. Med. Chem., §,
76 (1963).
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with no change at lower doses. With the erythro iso-
mer 1, greatly increased activity at doses as low as 50
mg/kg was observed. With the threo isomer 2, activ-
ity was depressed in doses up to 150 mg/kg.

The LD; (mice) for ephedrine was 200 mg /kg; for
erythro isomer 1, 300 mg/kg; for threo isomer 2, 300
mg/kg.

Experimental Section®

cis= and trans-2-Phenyl-2-butene (5 and 3).—Dehydration of
methylethylphenylearbinol was performed according to Klages?
to give a mixture of ¢7s- and frans-2-phenyl-2-butene. The olefins
were separated into pure cis and trans components utilizing an
annular still and proved to be identical with the compounds
previously prepared and characterized by Cram.?

erythro-3-Bromo-2-phenyl-2-butanel (4).—trans-2-Phenyl-2-

butene (650 mg, 0.0049 mole) was suspended in a mixture of
dioxane (13 ml), H.O (10 ml), and H,SO, (R00 mg). To this
mixture was added N-bromosuccinimide (925 mg, 0.0052 mole)
in several portions. The mixture was stirred for 12 hr and the
solvent removed. The residue was extracted with Et,0, washed
with HpO, and dried (MgSOs); yield 830 mg, 76%. Spectral
data were consistent with the assigned structure. Anal. (CoHs-
BrO) C, H, Br. .

erythro-3-Amino-2-phenyl-2-butanol (1).—The bromohydrin 4
(850 mg, 0.0037 mole) was placed in a steel reaction vessel and
50 ml of liquid NHj was added. The vessel was sealed and main-
tained at a temperature of 170° for 15 hr, then cooled, and opened,
the NHj; allowed to evaporate, and the residue dissolved in CHCI,.
The CHCl; extract was washed with H,O, dried (MgS0,), and
concentrated to give an oil. The oil was dissolved in 25 ml of
Et,0 and HCI gas was added to form the HCl salt. The =alt was
recrystallized from EtOH, mp 153°. It could also be recrystal-
lized from H»O as the monohydrate. Spectral data were consistent
with the assigned structure. Anal. (Ci,pH::CINO -H,0) C, H, N.

threo-3-Bromo-2-phenyl-2-butanol (6).—cis-2-Phenyl-2-butene
(5) (15 g, 0.114 mole) was suspended in a mixture of dioxane
(100 ml) and H.80, (20 g). To this mixture was added NBS
(21.4 g, 0.12 mole) in several portions. The mixture was stirred
at 25° for 12 hr and the solvent removed. The residue was
extracted (Et.0), the extract washed (H.O) and dried (MgRO,);
yield 24.6 g, 949. Spectral data were consistent with the as-
signed structure. Anal. (C;H;3BrO) C, H, Br.

threo-3-Amino-2-phenyl-2-butanol (2).—The bromohydrin 6
(4.5 g, 0.019 mole) was placed in a steel reaction vessel and treated
in the same manner as described for the preparation of 1. An
oil (1.25 g) was obtained and its HCl salt was prepared: mp 233°;
ir (KBr) 2.95 (OH); 3.31 (NH;™, superimposed on CH); 6.25
(Ph) 6.33 (NH.™); 6.69, 9.39 (doublet); 1342, 1449 x; nmr
(D:O) 8 7.7 (5 protons), 3.82 (1 H, quartet) 1.82 (3 H, singlet)
1.22 (3 H, doublet). Adnal. (C\(H;sCINO) C, H, N. The free
amine was liberated from its HCI salt: ir (liquid) 2.97 (broad),
3.48, 6.24, 6.69, 6.92, 11.11 (doublet), 13.33, 14.49 x; nmr (CDCl;)
8735 (3 H) 3.0(1 H), 1.95 (3 H broad), 1.45 (3 H singlet) 0.75
(3 H doublet.).
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(3) Melting points were obtained on a calibrated Thomas-Hoover Uni-
Melt and are corrected. Ir data were recorded on a Beckman IR-5 spectro-
photometer, and nmr data on a Varian Associates Model A-60 spectro-
photometer (TMS). Microanalysis were conducted by Midwest Mierolab,
Inec., Indianapolis, Ind., and on an F and M Model 185, The University of
Kansas, Where analyses are indicated only by symbols of the elements,
analytical results obtained for those elements were within £ 0,49 of the
theoretical values.

(4) A. Klages, Ber., 86, 3507 (1902).

(5) D.J. Cram, J. Amer. Chem. Soc., T4, 3883 (1949).



