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present data indieate a similarity between chlorpro-
mazite aud the imidazolidinones (eyelic ureas), a similar
effect. on membrane permeability is possible.  To ne-
count for the lower than expected netivities for a
number of compounds examined (see Figure 1) oue
may apply the classienl lock and key theorv. If u
molecule must fit into o depression in the membrane
m order for etfective binding to occur, then excess
lengthening of the molecule conld prevent it from fitting
into the receptor site and therefore inaetivate it.  Thix
agrees with the finding that inerensing the alkyl
length from 2 to 3 C decreases ietivity less thun
changing from mefa to para substitution,® since the
three-dimensional tetrahedrl boud of the CHy group
acdds less horizontal length to the molecule than the
linear boud of the p-X-Ar substituent.  Similarly, the
fact that changing Me,N to N does not lengthen
the molecule too much, as shown by the uaectivities,
ix also in neeordance with this explanation. A con-
formation with a six-membered eyelic lon-dipole in-
teraetion or a  seven-membered riug  through the
SNH*. ... 70~ bridge may be fuirly stable: however,
this conformation may retard the dipole-dipole inter-
netion with the receptor.  Another more probable con-
formution may have the protonated N and the purtially
positive uren N extended s far apart as possible.
[t s conceivable from the second conformation that
by extending the alkylene side ehain from 2 to 3
carbons or by putting a substituent at the para position
of the benzene ring this molecnle might be rendered
too long to fit into the receptor,
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The mactivity of the unsaturated unidazolin-2-o1es®
could be due either to the faster biotransfornition
of the double boud or to the introduction of resomnnee
nto the ring. thus altering the dipole moment of the
nrea grouping ™
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While the preceding dizeussion is highly speculative,
it offers a scemingly viable explanation for the anomalies
observed. Ontside of these the lipohvdrophilie char-
acter is the predominant faetor controlling the relative
poteney for this group of CNS depressants. In the
future 1t will be interesting to nerease the partition
coefficient to log 1%y and beyoud to see if more potent
depressants can be obtained. This might be done
by adding 1 larger alkyl group to the 4 or 5 position
of the nniduzolidinone, by adding larger alkyl group
to the meta position of the benzene ring, or by making
e-naphthyl derivatives instead of the benzene de-
rivatives,
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The absolule siereochemistries of optically active o~ and g-isomethadol diusteremners hnve been deduced by
the asymmetric induction procedure of Prelog. The dissociation constants of the title compounds and iso-

methadone suggest the absence of intramolecular +N-H- -0 in ag mediunt.

Ir data indicate that both di-

astereomers are internally bonded in CClg and that the « isomer is more strongly H bonded. Results from

nmr studies support the ir data and are consistent with conformations 11a and 12a in CDCl,.

The fact thai

only oneisomer (38,58 ) possesses high potency suggests that the proper combination of configurationsis necessary.

The possible influences of conformational isomerism ou analgetic activities are diseussed.

It is proposed that

the potency differences between enantiomers are due primarily to the obstructave role of the 5- or 6-Me groaps

of (+ )-isomethadone and (+ )-methadone.

We have reported! previously on the absolute stereo-
chemistries of a- and g-methadol enantiomers and have
offered an explanation for the inversion of receptor
stereoselectivity at the C-6 asymmetric center of these
diastereomeric analgetics. As a coutinuation of our
interest in this area, we have investigated?® a group of

(1) Part VII of this series: 1'. S, Portoghese and D). A, Williams, J. Med.
Phern., 12, 839 (1969).

e We gratefully acknowledge soufipiat ol (hix wiark by Natiaual lu-
seituie of lenlth CGrant N8 04102,

31 Vor a preliminary report on this wurk, see P, 8. Dartoghese ol 12, V.

Willimng, Tetrukedron Lett. 6209 (1966).
3y Predoctural Fellow 5-FI-GM 20515, 1963 14645,

closely related compounds derived from reduction of
isomethadone (1).5—7

These diastercomers, commouly known ax a- and 3-
isomethadol (2), have been prepared iu their optically
active forms by May and Eddy.” It is noteworthy
that the analgetically active aleohol (+)-8-2 and the
more potent acetate esters [(—)-8-3, (+)-a-3] all are
configurationally related at C-5 since they were derived
from ( —)-isemethadone (Table I).

201 10 L May and 10 Maettiy, J. g, Chem., 18, 6633 (1048).

thy M. Speeter, W. I'vel, L. Clieney, and 8. Brinkley. /. (nee, Choye,

Noe., 71, 57 (194Y).
(T FL L. May aud N B, 1Ay, S, Grg Chens, 17, 1214 (19525,
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TaBrLE I

ANALGETIC ACTIVITIES® OF ISOMETHADONE, ISOMETHADOLS,
AND ACETYLMETHADOLS

EDso EDs ED:o
1 (mg/kg) 2 (mg/kg) 3 (mg/kg)
SR 49.8 (+)-«a 60.7 (=)o 62.7
(—)8 28.7 (+(-R 70.6

38 1.2 (= ) 91.7 (+)-a 2.7
(+)-8 6.2 (= )R 10.9

@ Analgetic activities were obtained from ref 7.

Ph, (;—COEt Phs C—CH(OR)Et
éH)Ie rCH—Me
| !
CH. ‘CH2
N)Ie-; N:\Ie;x
1 2,R=H
3, R = Ac

In this report, the complete stereochemical assign-
ment of the isomethadol isomers are presented and the
possible roles of groups attached to the C-3 and C-5
asymmetric centers of these compounds in the drug-
receptor interaction are discussed.

Chemistry.—The procedure of Prelog® was employed
for determination of the absolute configuration at C-3.
Treatment of (—)-a-isomethadol with benzoylformyl
chloride yielded the corresponding benzoylformate
ester (4-HCI). Because of our prior experience! with
esters of this type forming pyrrolidinium salts due to
neighboring group participation of the basic nitrogen,
we converted 4 into the methiodide 5. Reaction of §
with MeMgl, stereoselectively afforded 6 which was
saponified without isolation to give (R)-(—)-atrolactic
acid (7) (679, overall yield based on 5) in 259 optical
purity.

0 HO, Me
HXOW‘/kph Oy Spn
thcl' Et ) Ph2C|‘ Bt ) COOH
H(—Me H—C—Me Me—C—OH
cle CH, Ph
B N*Me,I”
4, B=NMe, 6 7
5, B=N"Mel"

According to Prelog’s rule,® the large (diphenylalkyl),
medium (ethyl), and small (hydrogen) groups attached
to C-3 should be in the sequence depicted by formula 5
in order to give rize to a preponderance of epimeric
ester 6. The configuration at the C-3 center of (—)-
a-2 therefore is assigned to the R series. Since (—)-
a-isomethadol is derived from (—)-isomethadone,
whose configuration?® is 55, the complete stereochemistry
18 designated as (3R,38) [(—)-8]. The epimeric com-
pound, (4 )-B-isomethadol [(+)-8-2], also is obtained
from (—)-isomethadone and hence possesses the (3S,-
58) [(+)-9] coufiguration. By virtue of their enantio-
meric relationship to the preceding compounds, (+)-
a- and (—)-B-isomethadol are assigned the (3S,5R)

(8) V. Prelog, Helo, Clem. Adeta, 86, 308 (1953): V. Frelug ¢ ud 1, Mejer,
ibid., 86, 320 (1953); W, G. Dauben, D. I', Dickel. O. Jeger, and V. Prelog,
ihid., 86, 325 (1953);: V. Prelog. E. Philbin, E. Watanabe. and M. Wilhelm,
thid., 39, 1086 (1956).

(9) A. H. Beckett, G. Kirk, and R. J. Thomas, J. Chem. Soc., 1386 (1962).
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[(+)-8] and (BR,5R) [(—)-9] configurations, respec-
tively.

OH }|'>h H Ph
{ t
Et—C—C—Ph  Et—(—C—Ph
L 1 1 1
H | OH |
H—(C—Me Me—C—H
{ {
T T
NMe, NMe.
(=) (+)
(3R,59) (38.5R)
a-isomethadol
8
OH Ph H Ph
{ t
Et—C—C—Ph  Et—(C—C—Ph
1 { 1 {
H OH !
Me—(C—H H—C—Me
1 {
Cle Cle
NMe, NMe,
(-) (+)
(3R,5R) (38,58)
B-isomethadol
9

pK, Studies.—It might be expected on electronic
grounds® that the dissociation constants for isometha-
done and methadone would be similar. However,
our pK, values (Table IT) and those reported by Mar-

TasLe 11

AprpARENT Dissoc1aTioN CONSTANTS FOR ISOMETHADONE
AND RELATED COMPOUNDS

Compound pKa
Isomethadone 7.77
a-Isomethadol 7.77
B-Isomethadol 7.76
Methadone 8.62
3-Deoxymethadone 7.93

shall'! indicate methadone to be considerably more
basic. It can be noted further that the isomethadol
diastereomers and 3-deoxymethadone all have pK.
values which are close to that of isomethadone. The
enhanced basicity of methadone has been attributed}
to stabilization of the conjugate acid by internal H
bonding of the type, +N—H...O=C. Steric factors
are most likely responsible for the lower basicity of
isomethadone-type compounds, and projection formulas
10a—c suggest this is due to a low population of rotamers
capable of internal association. The preferred dihedral
relationship of the C-4,5 centers should have the C-5
proton staggered between the two phenyl groups, since
all other possible staggered arrangements at these cen-
ters would be highly unfavorable. TIn order for intra-
molecular H bouding to occur, the +NH(CH,), group
must be gauche to the bulky Ph,CO-Et moiety (10a,b).
However, these conformations would be destabilized
by the gauche interaction of the +NH(CHs). group
with both the 3-Me anid PhaCO-Et substituents in

(10) D. Perrin, Quart. Rev., 18, 295 (1964).
(11) P. B, Marshall, Brit. J. Pharmacol., 10, 270 (1953).
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10a, and with Ph,CO-Et in 10b. Molecular models
reveal that the latter conformer, although less hindered
than the former, would be incapable of forming a strong
intramolecular H bond because of the greater distance
and difficulty of achieving colinearity between H—N+
and C=0. The remaining staggered conformer (10c),
which has the two large groups 180° apart, is least
hindered but not capable of internal association. The
highly unfavorable steric interactions undoubtedly
are great enough so that 10a and 10b are not important,
contributors to the rotameric population. Thus, it
would be reasonable to expect a high population of
10c¢ in aqueous medium and this would be reflected by =
lower basicity relative to methadone.

Ir Studies.—The high resolution ir spectra of 0.5 3/
solutions (CCly) of both isomethadol bases revealed a
very weak free OH band at 3580 em™!. Absorptions
corresponding to bonded OH appeared in the 3000-cm !
region and at 3225 cm—! for the « and 8 isomers, respec-
tively. A more exact frequency assignment for the
former could not be made because of interference by
CH absorption bands. The 0.005 3 spectra of the
bases showed only a very small increase in the intensity
of the free OH band and no significant change i bonded
OH absorption. The absence of a significant concen-
tration dependency suggests that both diastereomers
are internally H bonded in nonpolar solvent. The
strong internal H bonding might be related to the fact
that these isomers possess the optimal number of C
atoms between OH and amine funetions.'? It appears
that the 8 isomer is less strongly associated, since its
bonded OH absorbs at higher frequency than that of
the « isomer.'® It is unlikely that significant popula-
tions of the internally bonded bases are present in
aqueous medium because water would solvate the H
bonding moieties. This i3 suggested by the inability
of the conjugate acids to be internally bouded in polar
solvent.

Nmr Studies.—The OH proton resonances of a-
and g-isomethadol bases (CDCIl;) were seen as singlets
at § 4.2 and 5.2, respectively. The fact that these
chemical shifts are located at niuch higher field than
those reported (6 ~8)! for methadol diastereomers is
consistent with there being weaker H bonds in the
isomethadols. This can be attributed to steric hin-
drance of the type described for isomethadone (10)
earlier in this report.

(12} AL B, Voscer, A, H. laines, anid M. Stacey, Tetrahedron, 16, 177

(1061),
(131 R.DM. Badger and 8. 11. Bauer, J. Chem. Physics, b, 839 (1937).

Porrocitesk aNn WinLivvs

The —407 spectrum (CDCly) of a-isomethadol dis-
played the OH proton resonance as a doublet (J =
4 eps) at & 3.8, Under identical eonditipns the 3
1womter exhibited this proton resonanee as a broadened
singlet (§6.3, Wy = 10¢ps). Il all staggered H bonded
conformations (11, 12) for the diastercomers are s

Me Me

11b

Me Me

12a 12b

sumed, the doublet for the « 1somer 13 consistent with
there being a preponderance of the conformer 1la
containing a transoid CH-OH!' arrangement. The
preference for 11a may be due to the highly unfavorable
interaction arising from the flanking of the 3-Et and
5-Me groups by the phenyl substituents when in con-
formation 11b. Burton has reported™ similar effects
in cyvelohexane systems.  Moreover, molecular models
revenl that “diaxial” type interaction between the
(-3 and C-5 substituents in 1la should be lower in
energy when compared to » similarly substituted cv-
clohexane beciause the former possesses greater flexi-
bility. The presence of a singlet for the 8 isomer ix
consistent with a gauche CH--OH relationship (12a)
sinee such coupling has been reported to be in the viein-
itv of 2 eps.t* The absence of an observable doublet
suggests that at —40° the proton exchange rate is too
rapid for coupling of that nmiagnitude to be detected.
Molecular models suggest no obvious explanation as
to why 12a should be favored over 12b.

The effect of temperature on the OH chenmienl shift
of a- and g-isomethadol is illustrated in Figure 1. The
small but signifiennt difference n the slopes suggests'.>
that the e« isomer is more strongly H bonded. This
18 also eongistent with the i studies.

The greater propensity of the « isomer to form :n
intramolecutar H bond muy be rationalized on the
basis of perspective formulis 1la and 12a. In 1la
neither the 3-Et nor the 5-Me substituents are flanked
by the phenyvl groups, whereas this is not the cuse for
12a. The severe nonbonded interaction caused by the
flanking of the ethyl substituent would mean that the
conformation 12a which is amenable to internal H bond-
ing would be of higher energy than that of 1la and
therefore be more weakly associated.

Stereostructure-Activity Relationship.— The fact that
only one of the 4 possible isomethadol isomers is o
potent analgetic (Table I) suggests that high activity
is dependent on the "‘correct”’” combination of configura-

(14) L, ). Kiefer, W, Gericke, und 8. T. Amimoto, J. Amer. Chem. Sac., 90,
6246 (1968).

(15 D, LR Barton, Chem, Ind., (61 (19537,

(16} J. B. Hyue, Can. J. Chem., 88, 125 (1460).



STEREOCHEMISTRY OF ISOMETHADOLS

tions at two asymmetric centers. This is in contrast
with the methadol isomers?” where the configuration
at only one asymmetric center (C-3) is of primary im-
portance.181% The stereochemical feature common
to all of the more potent isomers of isomethadol, meth-
adol,%® and 6-desmethylmethadol®® is the 38 con-
figuration. The C-5 stereochemistry of 8-(4)-2 [(+)-
9] is equivalent to that found in the more active iso-
mers of a variety of related analgetics (13-18).%%

R

. 13, R = Ph,CCOEt; B = NMe,
H—C—DMe 14, R = Ph,CCOEt; B = NC.H;0

; 15, R = Ph—NCOEt, B = NC:,Hm

CH. 16, R = PhCH:(Ph)COCOEt; B = NMe;

| 17, R = Ph,CCONCHs; B = NC.H;0

B 18, R = Ph,CCONCHs; B = NC;Hyo

Acectylation relegates the C-3 center to a relatively
minimal stereochemical role in the drug-receptor in-
teraction, whereas the C-5 asymmetric center retains
its importance. Hence, the more active esters, o-
(4+)-8 and B-(—)-3 (Table I), are stereochemically
identical at C-5 but possess opposite configurations
at C-3. This situation, which was also noted among
the acetylmethadols,! may be explained by assuming
that the OH group functions as a proton donor in H
bonding to the receptor. In this regard, the acetoxy
group would be incapable of functioning in this fashion
and therefore might behave as a proton acceptor if H
bonding also plays a role in the binding of the esters
to the receptor. The fact that high stereoselectivity
s associated with the OH but not with the acetate
group, suggests that these H bonding functions are
associated with proton acceptor or donor dipoles lo-
cated in dissimilar topographic environments on the
same receptor. Alternately, the active isomers of
isomethadol and acetylisomethadol may each be binding
to different types of analgetic receptors having differ-
ent stereoselectivities.?!

It is significant that there are numerous examples!?!
of inversion of receptor stereoselectivity at C-6 or at
an equivalent center among structures related to
methadone, while there are no known cases of this occur-
ring in compounds having an asymmetric center at
C-5 or its equivalent in analgetics related to isometha-
done (13-18).20 Could this be due in part to differ-
ences in conformational mobility between methadone-
type and isomethadone-type compounds? As a general
rule it would be expected that the conformational mo-
bility about a critical asymmetric center would deter-
mine the likelihood of inversion of receptor stereoselec-
tivity. A comparison of projection formulas of com-
pounds in the isomethadone series (19) with those re-
lated to methadone (20) makes it apparent that the for-
mer are more conformationally restricted about the
C-4,5 bond than the latter. Thus it is probable that
rotamer 20a, 20b, or both may be involved in the recep-
tor interaction. In such a situation the constitution
of the R group would determine which conformer would
be most readily accepted by the receptors. For exam-

(17) N.B. Eddy and E. L. May, J. Org. Chem.. 17, 321 (1952).

(18) P. 8. Portoghese and D. A, Williams, J. Pharm. Sci,, 85, 990 (1966).

(19) A.F. Casy and M. M. A, Hassan, J. Med. Chem., 11, 601 (1968),

(20) H. R. Sullivan, J. R. Beck, and A. Pohland, J. Org. Chem., 28, 2381
(1963): P. S. Portoghese, J. Med. Chem., 8, 147 (1965): P. Crabbe, P.
Demoen, and P. Janssen, Bull. Soc. Chim. Fr., 2855 (1965): A. F. Casy
and M. M. A. Hassan, J. Chem. Soc., 683 (1966).

(21) P.S. Portoghese, J. Pharm, Sct., 85. 865 (1066), and ref cited therein.
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Figure 1.—The temperature dependence of the OH proton
resonance for a-isomethadol (O) and g-isomethadol (@) in C,Cls.

ple, the transition from 6R to 68 receptor stereoselec-
tivity on conversion of methadone into e-methadol can
be attributed to different conformational modes of
binding to the receptors.! On the other hand, the

H H H
Ph Ph Ph Ph Ph Ph
Me Me
Me H H
Me,N R R NMe, Me,N R
19 a b
20
R =COEt
R=CH(OH)Et

R = CH(OAc)Et

high conformational homogeneity of 19 might preclude
contribution of a significant fraction of an unfavored
C-4,5 rotamer (e.g., one which has the 5-Me group
flanked by the phenyl rings) in the receptor interaction,
and thereby make alternate modes of binding less
likely.

In addition to the aforementioned factors, the ab-
sence of inversion of receptor stereoselectivity in iso-
methadone-type compounds (13-18) may signify that
receptor topography in proximity with the C-5 center
is more demanding than the receptor components in
the vicinity of C-6. This would imply that there would
be a greater possibility for differing modes of interaction
in methadone-related compounds.

The potency differences between enantiomers are
very likely due primarily to the obstructive role of the
3- or 6-Me groups in the less active (+) isomers inas-
much as desmethylmethadone, (—)-methadone, and
(—)-isomethadone all have comparable potencies.??
Whether this is due to steric hindrance between the
Me group and the receptor, to intramolecular steric
hindrance (z.e., methyl-induced stabilization of a par-
ticular conformation which does not allow facile drug—
receptor association), or a combination of these possi-
bilities, is difficult to ascertain at this time.

(22) D. G. Leimbach and N, B, Lddy. J. Pharmacol, Exp. Ther., 110, 135
(1954).
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Experimental Section?’

(+ )-o-Isomethado! Benzoylformate Methiodide (5). A niix-
ture of (—)-e-isomethadol” (0.79 g, 0.0016 mol) and 0.7 g of
benzoylformyl chloride in 20 ml of EtOAc was refluxed for 10
hr.  The solvent was removed in vacue to afford an oily residue
which resisted attemipts at crystallization. A cooled EtOAc
solution (10 1nl) contahiing 0.2 g of this oil was shaken with 0.2
g of AgyO for 15 min. Exeess Mel was added to the filirare
and cooled overnight to yield 0.3 g (8271 of 5, wp 198-200°
dee, lalp +22.5° (¢ 0.4, MeOH), afrer recrysinllization (MeOH
Anal. (CypH3INOy) CH,N.

(+ )-a-Isomethadol Benzoylformate Methiodide and Methyl-
magnesium Jodide.—A fivefold excess of MeMgl aud 0.25% g
(0.00048 mol) of finely powdered 5 was stirved under Na fur 3
hr. The reaction mixture was decomposed with cold, saturated
NH,Cl solution and the solvent removed in vacio. Tworgmiic
salts were removed by dissolving the residue iie MeCN and fil-
tering. The MeCN was removed and the vesnltant brown ail

123) Al melting points were recorded using a Thomas-Hoover melting
point apparatus and are correctell, Flemental analyvses were performed by
Schwarzkopf Microanalytical Laboratory, Woodside, N. Y. Routine ir
spreetra were recorded using a4 Perkin-Elmer 32713 spectropliotoneter, anql
hixh resalution ir spectra were obtained on a Perkin-lidmer 521 specitu-
jdiotonrefer.  Optieal rotations were obrained on a Perkin-Ishmer 114 polar-
mecer with a 1-hin gell,

TAKEDNY AND ISUerra

refiuxed with 57 MeOH-KOH fur ¢ hr. The MeOl was re-
moved, the residue taken up in H.O and then extracted with
FtOAce. The alkaline extract wis weidified (AICLY, extracted
several times with FtOAe, and the solvent removed i vucna.
The resultata oil was extracted seveeal rinies with ag NallCy,
acidified (HCLy, extracied (EtOAe), mad dried (MgRO¢o The
solvent was remvved inovacue 1o vield 0.003 ¢ (6770 of (- -
atrolactic acid,  Reerystallization fevelaliexnwe s affarded wivo-
Laetie acid, mp 87--90°, [adn — 14.4° ¢ 1.209, 1 N NaOII), corre-
=ponding 1o 2524, aptical preity.

Apparent Dissociation Constants.--Approxinmtely 0.02 mal
of the HOL =abts wis ddissolved 1o anmalvtical grade MeOll 3 mily
nd titrated sgatest e 0L N NaOH. The tiiration aivves
were recorded ustng o Radiometer antomatic tirator Model
TTT-1, vatfitted with an nutoburette and recorded (Radiometer-
Copenhagen, thie Londow Co., Westlake, Ohio). The titentions
were earried ot at 237 under corstard canditions aud the nverage
valites of 3 determinntions nrerecorded in Table 1
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<A A MeKenzie el O, Clowgle, . Chen, Swe., 97, 1016 {1910).

Homologs of Benzomorphan Derivatives. 1

Mik10o TakeEpa anp Hirosm Kveira

Rescarch Latoralorivs, Tanabe Seigakn Co. Lud,, Tolda, Sailania, Jipun

Reeedeed Februuryg 2, 1570

O-FHydroxy-3,7-dimethyl-1,2,4,5,6,7-hexahydro-2,7-methano-3 H-3-benzazowine (X1X) and its 12-methyl deriv-

atives (XV aud XVI) were synthesized aud tested fo

Seven-membered homologs of some piperidine deriv-
atives are known to have analgetic activity.! Gen-
erally. they have weaker unalgetie activity and fewer
gide effects than the corresponding piperidine deriv-
atives, Since the benzomorphan derivatives have been
extensively explored as analgetics, and no reports
have appeared on their homologs, we undertook the
study on 7-membered homologs of benzomorphan deriv-
atives.

The syuthesis of Y-methoxy-12-hydroxy-3,7,12-tri-
methyl-1,2,4,5,6,7-hexahydro-2,7-methano-3H -3-benz-
azonine (VII)? followed the procedure employed in the
benzomorphan series® (Scheme I). Thus, 3,4-dihydro-
1-(3-dimethylaminopropyl) -7- methoxy-1-methyl-2(1-
H)-naphthalenone (IT), prepared from I and 3-di-
methylaminopropyl chloride, was brominated to give the
bromo ketone IIT hydrobromide. Cyelization of II1-
HBr with NH,OH gave the keto methobromide 1V

(1) Far instance. refer o the article by R. A, Mardy, Jr., and M. G,
llowell in "*Analgetics.*" . deStevens, Fd., Apademic Press, New York and
London, 1863, p 206,

(2) For convenience, the term “homobenzomorphan’ will be given to
this series of derivatives in general. Numbering is analogous to that used
for henzomorphan,

¢3) (a1 LGy Manply, WL 1 Agers and de. Lo May, S Gy Chetn,. 26,
1586 (1960); 1) 1. L. May and 11, Kngica, ibid,, 26, 188 (19G1),

analgetic activity.

1 up to 409 vield. The elimination product V aecom-
panied this reaction and gave IT on catalytic hydrogen-
ationn.  Reaction of IV with MeMgl afforded the
methylearbinol derivative VI, Upon pyrolysis, VI gave
the tertiary basge VII together with the phenolie deriv-
ative VIII, which was methylated (CH.N.) to give
VII

The OH group of VII was assigned the g configura-
tion on the basis of its ir spectrum. A strong band
due to an intramolecular OH---N bouding was ob-
served at 3340 em~.  (0.03 and 0.003 mol coned in
CCly).  An unexpected difficulty arose, however, when
dehydration of VII to the 10-methylene derivative 1X
was attempted following the procedure successfully
used for the benzomorphan analog.* SOClL, POCI,,
and TsCl in the preseuce of pyridine failed to give 1X.
When treated with SOCI, in the absence of pyridine,
VIT gave o very small aimount of IX.  Pyrolyvsis of the
acetoxy derivative X also gave IX in an unsatisfactory
vield.

It was probable that the 10e-hydroxy isomer of
VII would be more easily dehydrated than VII. How-
ever, the reaction of XI, obtained by pyrolysis of 1V.
with Meld gave u produet identical with VIL® and
the 10e-hivdreoxy isomer was not available for delivdr-

(1) fa) . Saito amd B, 1. May, did., 27, 1087 (1862): (1o 11, Kagiia
and M. Takeda, Ckem. Phlurm. Bull. (Tukyo), 12, 1163 (1904).

(31 Tlis result canstitutes o major eviation from the lienzomarplinn
soriex. 1n e Incer, (he resction gives stereospectfically tlie @-OH dleriva-
v, see ref 3h.



