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Benzomorphans. Optically Active and trans Isomers
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All possible stereoisomers (opitical and efs—lrans) of pentazocine and eyelazocine, as well as some related com-
pounds, have been prepared and tested as narcotic antagonists and as strong analgetics.

In a previous communication from this laboratory.}
the analgetic-antagonist activity of a number of N-
substituted 3-methyl or -ethyl-2’-hydroxy-9-methyl-
,7-benzamorphans? was reported. The compounds
tested were all racemic, and all had the 5,9-dialkyl
groups c¢is.> However, it has been observed in the
benzomorphan series that for 2’-hydroxy-2,5,9-tri-
methyl-6,7-benzomorphan the analgetic activity in
niice was seven times as great with the {rans isomer as
with the cis* even though the latter is more closely
related sterically to morphine with its cis-fused B/C
ring system.? In the case of 5-ethyl-2,9-dimethyl-6,7-
benzomorphan, the trans isomer is again more active
than the cis isomer.® This pronounced activity of the
trans isomer exteuds to the morphinan series also.
Gates and Webb” note that 3-hydroxy-N-methyliso-
morphinan (rings B/C trans) is a very potent analgetic
in rats. In both series of compounds, the activity
resides in the (—) isomer with little activity in the
(+) isomer.

In view of the foregoing, it was desirable to extend our
study to N-substituted benzomorphans of the trans
series as well as to optically active benzomorphans in
both the ¢is and {rans series. Of special interest were
the isomers of the weak antagonist pentazocine (I,
R: = 3-methyl-2-butenyl; R; = methyl) and the
strong antagonist cyclazocine (I, Ry = ecyclopropyl-
methyl; R; = methyl) since these compounds had
been shown to be nonaddicting® analgetics® in man.

Chemistry.—May and co-workers have prepared the
¢ts and trans isomers of 2'-hydroxy-2,5,9-trimethyl-6,7-
benzomorphan'® (Ia and Ila, respectively) and of 5-
ethyl-2’-hydroxy-2,6-dimethyl-6,7-benzomorphan® (Ic
and ITe).

Both Ia and IIa were resolved at the N-methyl
stage.> %11 However, our synthetic procedure'? does
not give the N-methylbenzamorphans. Accordingly,

(1) 8. Archer, N. F. Albertson, L. S, Harris, A. K, Pierson, and J. G.
Bird, J. Med. Chem. 7, 123 (1964).

(2) The Chemical Abstracts name is 3-substituted 1,2.3.4,5,6-hexahydro-
6.11-dimethyl-2,6-methano-3-benzazocin-8-ol. For comparison with the pre-
viously prepared compounds, the benzomorphan nomenclature is beiLg re-
tained.

(3) The cis or « isomers have the 9-alkyl group in an axial position with
respect to the alicyclic ring, whereas the trans or 8 isomers have an equatorial
9-alkyl group.

(4) E. L. May and J. H. Ager, J. Org. Chem., 24, 1432 (1959).

(3) For a discussion of the stereochemical relationships in the morphine,
worphinan, and benzomorphan series, and further references see S. E, Fuller-
ton, E. L. May, and E. D. Becker, ibid., 27, 2144 (1962).

(6) 8. E. Fullerton, J. H. Ager, and E, L. May, bid.. 87, 2554 (1962).

(7) M. Gates and W. Webb, J. Am. Chem. Soc., 80, 1186 (1958).

(8) H. T, Fraser and D. S. Rosenberg, J. Pharmacol. Exptl. Therap., 148,
149 (1964).

(9) A. 8. Keats and J. Telford, ibid., 148, 157 (1964).,

(10) (a) E. L. May, U. 8. Patent 3,138,603 (1964): (b) E. L. May and
J. H. Ager, J. Org, Chem., 24, 1432 (1959).

(11) E. L. May and N. B. Eddy. J. Org. Chem., 34, 1435 (1959).

(12) This will be reported at a later date.

I, cis

a, Rs =ECII;, Re = CH3
b, R5 = CHaZ Rz = H
C, Rs = CzHa; R, = CH;
d,R; = C:H;; Re = H

resolution was effected using the nor bases Ib and IIb
and Id and TId.

cis-2’-Hydroxy-5,9-dimethyl-6,7-benzomorphan  (Ib)
and  irans-5-ethyl-2’-hydroxy-9-methyl-6,7-benzomor-
phan (IId) were resolved by crystallizing the (4)-tar-
trates from aqueous solutions. In each case the (—)-
base (+)-tartrate was the less soluble salt aud was
obtained in pure from by a single recrystallization from
water. The salts were converted to the bases with
ammonia and the bases brought to maximum rotation
after a single crystallization from 959, ethanol. The
crude (+)-bases, recovered from the resolution liquors,
were purified through the (—)-tartrates in the same
manner as for the enantiomers.

Crystallization (from 959, ethanol) of the (—)-quinic
acid salts of irans-2’-hydroxy-5,9-dimethyl-6,7-benza-
morphan (IIb) and of ¢is-5-ethyl-2’-hydroxy-9-methyl-
6,7-benzomorphan (Id) gave, in each case, good separa-
tion of the levo base quinates. Recrystallization gave
the pure levo salts from which the pure levo bases were
obtained by treatment with ammonia and recrystalliza-
tion from 959, ethanol.

The crude dexiro bases were recovered by making
basic the concentrated resolution liquors. They were
purified by crystallization of their hydrobromides which
are considerably less soluble than the racemic hydro-
bromides.

The N-substituted benzomorphans were prepared
from the nor bases in the usual fasion. Table I sum-
marizes the properties of the new racemie, trans com-
pounds and Table 11 gives data for the optically active
compounds.

Our assignment of the cts configuration to the 1,3-
dichloropropene isomer boiling at 102.5° was originally
made on the basis of the work of Hatch and Perry.!?
However, when we purchased a supply of supposediy
¢ts-1,3-dichloropropene, vpe data showed that it con-
tained 8.8 parts of trans isomer to 1 part of cis for a
total dichloropropene content of 999,. A different
supplier provided a sample, also labeled ¢is, which
contained 279, c¢is and 709, irans, the remainder was
a mixture of six compounds. Because of the discrep-

(13) L. Hatch and R. Perry, J. Am, Chem. Soc., T1, 3262 (1949).
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[ e Clily CHu-e-Celi 273-275 74,490 70,04 8.7% 1,43 1,35 (1,06 (. 37¢
T o Clly CHyCH=C(Clly): 240-241 6230 6947 7T 7.88 i.82 e B
B Rase ("aTls CH.CH=C(Clla)s 131-132 8,23 81,35 076 W84 1,48 o la.a
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* This 1s the 2-methoxy compound.  * Cl analysix.
having an ED; of 64 mg/kg or 1/y that of morphine.
¢l Isomer.

“ 3 analysiz. ¥ This compoand = also active in blocking the tail-flick refles
¢ Thix compound has an 151, of 1.4 mg/kg in the tail-flick test.

¢ This i< the
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3-Alkyvi-2-hydroxy-O-methyl-2-{3,3-dimethylallyl)-6,7-benzomorphans

12 ‘ase CH;j -+ o1 180.4-182.0 4135, 5" 4,41 515 14.0

13 Base CH; - 18 180.6-182.2 —138.0% 1.1 1.85 (e

11 11Ct CHa + fraoses 254.5~-255.0 +115,-}" 70.84 T, 62 8TV 816 A0 A.25 3.4

15 HC1 CH, - rars 254.0-246.4 - 116. 3% T80 Ta,82 8.77 8, 64 1p.arr 11.25 .55

16 HCL (*2Hs + 8 218.8-221.0 -HIO.T)’ 7101 T1.71 v, 00 Mo 1,16 1.1 .5

17 HCl (2H; - 18 219.0-220.4 —91.7" 7151 T1.02 1,00 IRt 1.16 1.4 2l

18 HCl CoHs + fruns  237.0~238.0 +40.7" 1Al Tl aQon 8m 116 3.81 Eaeivoeal”
EDsn = jnnedve?

1 HncCi C'2Hs - teans 237.2-240.41 ~40.6° 71.51 T1.462 [EINITS) .21 1L, HY 1025 Eeivoreal?
Bl = 00137

1-(Cyclopropylmethyl -1 -hydroxy-35,9-dimethyl-6,7-benzomorplnas

24 Linse Clly vig 105.0-196.1 4118, 2% IR SO1T 2.4

21 ltasn (@ - oy 195.0-106. 8 — 117, 2 516 5. (€16

A 11CL Clily +4- Iroa > 300 dec + 110 as 1152 11,51 d

25 el Clla - e >300lee - 100, ¢ 1.5 11 61 0 A

S (e b CHCL). (e 10200 acetic acid), Gl analysis.

analgetie in rat tail flick test.

ancy between the literature assignments and the com-
niereial assignments, saniples of dichlaroprapene were
purified by preparative, vapor phase chromatography
and examined by nmr spectra. The literature assign-
meiits of Hatch and Perry were confirmed.

Biological Activity.—The compounds were tested for
their ability to antagonize the effects of nieperidine on
the rat tail flick reflex.'* The results obtained with
the racemic, {rans isomers are contrasted with their
carresponding cis izsomers in Table I. In the case of
the N-eyclopropylniethyl (3-5), the N-ces-chloraliyl
(9), and the 4.9-dimethyl-N-dimethylaliyl (7) deriva-
tives, there is little difference between the antagonistic
potencies of the eds and frans isomers, This differs
greatly from the analgetic results obtained with the
N-nicthyl derivatives in this and the morphinan ser-
ics.*~7  On the other hand. the trans-N-cyclobutyl-
methyl compound (6) is six times more potent than the
correspanding eis isomer, while the trans-N-dimethyl-
allyl derivative in the H-ethyl-9-methyl series (8) has
only equivacal activity as an antagonist.  As a matter

LIy e S harnis wnd AL I Plerson, S Jhaeveanl, Baptl, Theew., 143,
T (VG

4 Particd aotagonism ouly, no dose response relationship.
£ Activity in rat tail flick test;  eight times morphine,

“Toaetive osan

v e 1, ethanoly. ¢ ¥e 0.5, ethanol).

of fact, this compound behaves like a potent ananlgetic
in hlocking the tail flick reflex.  Tts EDje (1.4 mg k)
indicates that it iz about four times more potent than
morpthine i this regard. Tt should he mentiomed that
while the ¢is-N-cyclobutylmethyl campound is o vela-
tively potent antaganist, it also has analgetic praper-
ties, being about '/, as active as marphine.'” The
trans isamer of this compound (6) ix 1 more potent
antagonist with na analgetic activity. [‘rom these
results it would seem that, except in the cases where
there is o qualitative difference between the eis and
trans isomers, configuration around the 5.9 axix does
not affect the analgetic-antagonist potency of the mole-
cule.

The results obtained with the optical wsomers af the
N-dimethylallyl compounds are shown in Tahie 1.
In the 5.9-dimethyl series (12-15), where there is little
differenice between the raceniic ¢zs and trans forms, the
activity resides mainly in the (=) isomers (13, 15).
The (4 samers (12, 14) have ouly Y the poteney of
the (=) isomers. In the S-ethyi-9-methyl series

151 8. Arveleer, L 30 Harcis, NP Albertsom, I8P, Tallar, and AL IS Piee-

o, MAhvancos in Chemistry 8eries, Noo 15, Averican Chemiteal Syeiecy.
Washington, 1), O, 1961, o 162,
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(16-19), the (—) isomer of the ¢is compound (17) is
again the most active. The separation here, however,
is not as great; the (+) isomer (16) is nearly one-sixth
as active as the (—) isomer. With the {rans compound
the autagonistic activity remains equivoecal in the
optical isomers. The analgetic activity, however, ap-
pears to be confined to the (—) isomer (19) which is
1.5 times as active as the racemic mixture (8).

The antagonistic activity of the optical isomers in
the N-cyclopropylmethyl series is found in Table II.
Again, the activity lies in the (—) isomers (21, 23), but
in this case the separation is very large. In the cis
series, the (—) isomer (21) is over 400 times as potent
as the (+) isomers. Indeed, contamination of the
(+) isomers by less than 19 of (—) isomer could ac-
count for the activity seen.

Another curious fact which arises from the studies
of these optical isomers is that the activity of the active
ar {(—) isomer is consistently greater than twice that
of the racemic mixture (¢f. ¢rs-7 vs. 13, 7 vs. 15, cis-8 vs.
21, and 4 vs. 23). It may be that the (+) isomer an-
tagonizes the (—) isomer in a manner similar to that
found by Luduena in the isoproterenol series.'® How-
ever, experiments carried out to test this hypothesis
have given no conclusive support in this regard.

Experimental Section?’

Resolution of c¢is-2’-Hydroxy-5,9-dimethyl-6,7-benzomor-
phan.—The nor base (=-Ib)® (21.7 g, 0.1 mole) was dis-
solved in 250 ml of distilled water containing 7.5 g (0.05 mole) of
(+)-tartaric acid. Crystallization was induced by scratching.
After 1 hr at 30°, a heavy precipitate had formed. It was col-
lected on a filter, washed with a little cold water, and dried at
60° to give 13.3 g of (— )-base (+ )-tartrate, mp 305-308°.

When a solution of this salt in 400 ml of 509 aqueous ethanol
was basified with excess NH.OH and cooled to 5°, a heavy crop
of levo base precipitated. This was collected, washed with water,
and dried at 70° to give 7.6 g, mp 258-262°. After one recrystal-
lization from 70 ml of 959 ethanol, 6.3 g of pure levo base was
recovered. This melted at 260-262°, [«]%D —69.3° (¢ 1, eth-
anol).

Anal. Caled for Ci,H;,NO: XN, 6.45. Found: N, 6.37.

Treatment of the resolution liquor with excess NH; precipitated
14.0 g of crude (+ )-base. A solution of this base in 270 ml of
water containing 3.89 g of (— )-tartaric acid gave 8.4 g of (+)-
liase (— )-tartrate, mp 305-308°, after 1 hr at 25°. When this
was converted to the base as above and recrystallized from alco-
hol, a 4.5-g crop of pure (+ )-base was obtained. This melted
at 260-262°, [«]%p +70.1 (¢ 1, ethanol).

Anal. Caled for CluHBNO: N, 6.45. Found: N, 6.43.

Resolution of {rans-2’-Hydroxy-5,9-dimethyl-6,7-benzomor-
phan.—A solution of 21.7 g (0.1 mole) of (=)-ITb with 19.2 g
(0.1 mole) of quinic acid in 150 ml of 959, ethanol was induced
to crystallize by scratching and kept at 25° overnight. The pre-
cipitate was collected, washed with cold 959 ethanol, and dried
at 60° to give 18.1 g of crude levo base which, after recrystalliza-
tion from absolute ethanol, amounted to 7.5 g, mp 202-204",
[e]®Dp —54.2° (¢ 1, ethanol).

Anal. Caled for CuH,yNO: N, 6.45. Found: N, 6.45.

After the resolution liquor was concentrated in vacuo, the resi-
due dissolved readily in 100 ml of water and was made basic with
NH;. The precipitate which separated at 5° (after several
hours) was collected, washed with cold water, and dried at 60° to
give 11.0 g of crude (+)-base. This was dissolved in 150 ml
of absolute ethanol with a slight excess of concentrated HBr
and cooled to 5° for 1 hr to give 7.2 g of (+ )-hydrobromide,
mp 295-308°. On further standing, 4.5 g of somewhat less pure
(+)-hydrabromide, mp 285-290°, separated and was purified
by recrystallization from 50 ml of water to give 2.8 g, mp 305

(16) F. P. Luduena, Arch. Intern. Pharmacodyn.. 187, 155 (1962),
(17) Melting points are not corrected for emergent stem errors.
(18) E. M. Fry and E. L. May, J. Org, Chem., 24, 116 (1959).
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315°. Tecrystallization of these two combined crops from 200
ml of absolute ethanol gave 7.0 g of pure (4 )-hydrobromide,
mp >325°. Reconversion to base in the usual way gave 4.5 g
of pure (+ )-base, mp 202-204°, [«]%D +54.7° (¢ 1, ethanol).

Anal. Caled for CiuH;(NO: N, 6.45. Found: N, 6.32.

Resolution of cis-5-Ethyl-2’-hydroxy-9-methyl-6,7-benzomor-
phan.—Crystallization was induced by scratching in a hot solu-
tion of 164 g of the (= )-Id and 138 g of quinic acid in 1 1. of 959,
ethanol. The mixture was left at room temperature and filtered.
The precipitate was washed with a little cold 959 ethanol and
dried at 60° to give 115 g of (— )-cis-5-ethyl-2’-hydraxy-9-
methyl-6,7-benzomorphan quinate, mp 247-248°,

This salt was converted to base by treatment with NHj in the
usual way giving 62 g of ( — )-base, mp 245-248°. Recrystalliza-
tion from 400 ml of absolute ethanol gave 50 g of (— )-cis-5-
ethyl-2’-hydroxy-9-methyl-6,7-benzomorphan, mp 250-252°,
[a]®D —44.1 (¢ 1, 29 acetic acid).

Anal. Caled for CsHayNO: N, 6.05. Fouund: N, 6.13.

A sample of this base, couverted to the hydroliromide in 2-
propanol, melted at 287-289°.

When the resolution liquior was concentrated to one-third
valume, diluted to 900 ml with water, and made basic with NHs,
a crystalline precipitate separated and was collected, washed
with water, and dried at 60° to give 83 g of crude deztro base.
This was purified by erystallizing its hydrobromide.

Thus, 25 g of the crude (4 )-base was dissolved in 100 ml of
2-propanol with 10 mi of 629, HBr and the solution was evapo-
rated to dryness in vacuo. When the residue was dissolved in
100 ml of boiling 2-propanol and cooled, the crystalline hydro-
bromide precipitated and was collected, washed with 2-propanol,
and dried at 70° to give 23 g, mp 282-285°. One recrystalliza-
tion from 100 ml of 2-propanol gave 19.3 g of the pure (+)-
hydrobromide, mp 287-289°.

This salt was converted to the base by dissolving in 200 ml of
warm water and treating with excess NH;. The base amounted
to 14 g, mp 247-249°, [«]%Dp +44.1 (¢ 1, 29 acetic acid).

Anal. Caled for C,;HaNO: N, 6.05. Found: X, 6.03.

Resolution of trans-5-Ethyl-2’-hydroxy-9-methyl-6,7-benzo-
morphan.—Compound (=)-I1Id (23.1 g, 0.1 mole) was dissolved
in 400 ml water with 7.5 g (0.05 mole) of (+ )-tartratic acid by
warming to 70°. Crystallization was initiated at 50° by scratch-
ing, and the mixture was allowed to cool to 25° with stirring
during 3 hr. The precipitate was collected, washed with water,
and dried to give 10.4 g of (—)-base (+ )-tartrate, mp 293-295°,
A sample, recrystallized from water, had the same melting point.

When 10 g of this salt was dissolved in 100 ml of 509 ethanol
and made basic with NHj, 7.63 g of the lero base separated. Re-
crystallization from 200 ml of 959 ethanol gave 6.6 g of pure
levo base, mp 231-232°, [«]2p —30.1° (¢ 1, 29 acetic acid).

Anal. Caled for CsHaNO: N, 6.05. Found: N, 5.98.

Treating the resolution liquors with NH; gave 13.5 g of crude
(+)-base. This base, with 4.4 g of (— )-tartaric acid in 150 ml of
water, after 1 hr at 25° gave 12.5 g of (+)-base (—)-tartrate,
mp 292-294°. This salt was then treated with NHj in the usual
way in 309 ethanol to precipitate the (4 )-base. Recrystal-
lization of this base from 200 mi of 959 ethanol gave 6.6 g of
pure (4 )-base, mp 231-232°, [«]%D (c 1, 29, acetic acid).

Anal. Caled for CisHaN: N, 6.05. Found: N, 6.04.

(==)-trans-0,N-Bis(cyclopropylcarbonyl)-2’-hydroxy-5,9-di-
methyl-6,7-benzomorphan.—A solution of 4.4 g of (£)-IIb in
30 ml of pyridine was treated with 6.6 g of cyclopropylcarbonyl
chloride. The solvent was removed 7n vacuo and the residue was
taken up in ether and water. The ether layer was separated,
dried, and treated with charcoal to remove most of the color.
Evaporation of the solvent left 8.3 g of syrup, which was dissolved
in a small amount of ether and cooled to give 6.5 g of crystals.
Recrystallization from hexane gave 6.0 g (859) of the title
compound melting at 105-110°.

Anal. Caled for CHxNO;: C, 74.76; H, 7.70; N, 3.96.
Fouud: C, 74.42; H, 7.89; N, 3.86.

(==)-trans-2-Cyclopropylmethyl-2’-hydroxy-5,9-dimethyl-6,7-
benzomorphan Ethanesulfonate.—Reduction of 5.8 g of the
preceding compound with 2.7 g of LiAlH, in tetrahydrofuran
gave 4.0 g of syrup. A few milligrams was converted to the
hydrochloride, mp 262-264°, which was not very water solulile.
The remainder of the syrup was treated in ether with 1.4 ml of
ethanesulfonic acid. The salt was recrystallized from 40 ml
of ethanol to give 3.4 g of 4 (Table I).

trans-2-Cyclopropyicarbonyl-2‘~-hydroxy-5,9-dimethyi-6,7-
benzomorphan.—(=)-IIb (8.7 g) was converted to (= )-lrans-
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(L N-bis(eycloprapylearbonyl)<2 hivdraxy-3,0-dimetlind-6,7 - hen-
samarphaa by the method previously deseribed.  All of the
resulting prodiret was refluxed with 35 mil of buial aleohol and
AN of N N-diethylaminoethylamine for 5 h. The solveni
wits removed e vecico, and the residue was partitioned hetween
dilute TTCL and ether.  The ether Inyer was separated, and the
product erystallized.  Reerystallization from agneons 2-prapanol
aflorded 9.2 g melting ar 161=167°. A sl portion wos co-
crystallized from ether:  mp 163-165.5°.

Anad. Galed for CillyNOs: €0 75750 1L N2,
Co70.40; 11, S,

(= )-leans=2-Cyclopropyimethyl-2‘-methoxy-3,9-dimethyl-6,7~
benzomorphan Hydrochloride.---To a solution of {0 g of (=1-
teans-2-evelopropylearbonyvl-2“livdroxy-3,9-dimethvl-6,7 - benzo-
morphan in 75 il of acetove was added 2.3 g of KO in 4 ml of
water followed by 4 ml of methyl iodide.  After 24 lir at raone
temperatare, the solvems were removed, and the residue was
tken npnin water and ether.  The ether Inver was sepnrated and
washed with water, dilnte [1CL and warer.  After dryving and
remaving the solvent in vaerw, there remained 7.6 g of vellow
liguid which was reduced with LiAllly in tetvahiydrofuran io
wive 0.2 g of base.  The base was converted 1o the hydrochloride
and recryvstallized from 2-propavol 1o give tin4, of 3.

{ £ )~teans-Q,N-Bis(cyclopropylcarbonyl)-5~ethyl-2'-hydroxy-9-
methyl-6,7-benzomorphan. - To a solution of 11.6 g of (=£)-1Td in
100 ml of pyridine was added 13 g of evelopropylearbouvl ehlo-
vide.  One hour after 1the addition, the salvent was removed
in racuo, avd the residue partitioned berween water and ether.
After the ether layer was washed with dilme IICLand with water,
it wis dried and filtered.  The crmde prodiuer separnted as color-
less cubex in quamitative vield anp 155-137°1 and gave the {ol-
lowing amalysis,

Aral, Caled for CylHaNoOge )
Ponnd: ¢, 75,30 11, 8,200 N, 3.70.

(=& )-lrans~2-Cyclopropylimethyl-3-ethyl-2 -hydroxy~9-methyl-
6,7-benzomorphan.--A =oluion of 17.5 g of the preceding amide
in THE was veduced with 6.0 g of LiAlld,.  The resulting svrup
was converted to the hydrochloride (5) which was reerystallized
from 2-propanal,

(=2 )=truns~Q,N-Bist eyclobutylcarbonyl)-2 ‘-hydroxy-5,9~di-
methyl-6,7-benzomorphan.--A solutioa of 10.0 ¢ of Ib i 140 ml
of warm pyridine was enoled and treared with 16.4 g of evelo-
butylearbanyl ehloride 1 give a quantitative vield of jroduct
melting at 155%-16:3°, This was suspended in (00 ml of hexane
and bronght into salnion by the addition of 250 ml of ethyl
aceinte. The clondy solution wax treated with chareoal to give
aelewr vellow filterete. Thisx was portially evaporated and chilled
1o give 17.5 ¢ (015 & af very pale yellow eryvstals melting st
HiG--1659°.

Aned, Caled Tor CallagNUg OO 7553
C, 75080 1, 851,

( £ )=lruns=2-Cyclobutyimethyl-2‘-hydroxy-5,9-dimethyl-6,7-
benzomorphan Hydrochloride.——A solution of the above eyclo-

Fonnd:

o6 10 50 NL AT

1, 819, Found:

Vial. 10

butylearbouyl derivative in THF was redinced winhe LiAlL,.
The product (6), isolated as the hvdrochloride, melted ar 471.6--
274.8° dee ufrer recrystallization froni 2-propanol.

¢ & j=tcans-2'-Hydroxy-5,9-dimethyl-2-(3,3~-dimethylallyl )-6.7-
benzomorphan Hydrobromide.—The nor base ITh (3.7 g) wis
allowed to react with 6.0 g of dimethylallyl bromide neccading 1o
the procedure nsed (ar the eis isomer! to give 11.8 g of produer
melting o 9061309 Recrystallization from various solvents
failed 10 give sharp-melting eryvstals thydraie?), althongh the
ernde produer rn as a single spot in several solvent systens on
sitlicar plates. The produet (71 was eonverted 1o the hydro-
bromide and recrvsiallized from ethanal; mp 240.4-241.0°
dee. This ran a=a single spot ou a siliea plate (CIICL-NMeO1
isopropylimine, 94:3:5% and was readily distinguishable from
the e isomer in several solvent systems on silica plates.

(& )~leans-5-Ethyl-2‘«hydroxy-9-methyl-2-(3,3-dimethylallyl i~
6,7-benzomorphan.—A mixture of 0.1 g of I1d was allowed (o
react with 6.0 g of dimethylallyl bromide aied 5.0 g of NalICty
in 125 ml of 1TIMI s above. The produet erystallized from the
HCT extraets 1o give T1O g (82¢7) meliing a1 230-232° dee. The
welting paint was unchanged oo reerysiallization froan wiaer.
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The hydracldoride was dissolved in ot water and wreared with
NILOH to litierare the base (81, This was recrysiallized from
ether- hiexane.

1= )=lrans~2-{cis-Chloroallyl)-2‘-hydroxy-5,9-dimethyl-6,7-
benzomorphan.--A mixiure of 8.6 g af IIb, 5.0 g of NaHCO,, and
1.8 g of cix-13-dichloropropene in 130 ml of DMEF was refluxed
{or 5 I and worked np in vhe nsual fashion ta give 12 g of dark
brawa oil.  Thix was eoaveried to 41 g of ¢rude hydrochloride
by dissalving 01 530 mb of neetone nnd adding ethereal 11CL Three
reervstallizations from 2-propuanol gave 4.5 ¢ of pure prodiet (91

{4 decis=24(2,3-Butadienyl)-2*-hydroxy-5,9-dimethyl-6,7-benzo-
morphan.- - A <oluticar of 5.4 ¢ of 1b in 50 ml of DMP was re-
fluxed with 3.3 g of 4-bramo-1,2-hinadiene and 5 g of NallCoOy
Tor 4+ i, Work-up gave 6.7 g of dark brown syrup. Tle oa a
silica plate  using  CHCL-MeOlI-isnypropylamive  (94:3:3)
<howed seven spots, the major one having an Ry of 0,78, Accord-
ingly the produet was chiromatographed on 330 g of siliea using
the above =olvent mixture for eluting.  After some impnrities
120 0.91 and 0.851 were renoved, the producet (11) was obitained.
It rewdily ervstallized ¢34 g1 T was recerystallized from ethyl
weetate-hexane.

= 1-leans-2-1 3 4-Butadienyl)-2 -hydroxy-3,9-dimethyl-€,7~
benzomorphan (10) was prepared in the same manner ns the eds
isomer above,  See Talile T.
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