
November 1966 OPTICAL ISOMERS OF Q;-5,9-DIETHYL-2'-HYDROXY-2-METHYL-6,7-BENZOMORPHAN 851 

Interesting Pharmacological Properties of the 
Optical Isomers of a-5,9-Diethyl-2'-hydroxy-2-methyl-6,7-benzomorphan 

EVERETTE L. MAY AND NATHAN B. EDDY 

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

Received June 22, 1968 

Optical resolution of a-5,9-diethyl-2'-hydroxy-2-methyl-6,7-benzomorphan (II) has been effected with d-
mandelic or ( + )-3-bromo-8-camphorsulfonic acid. The ( —) isomer, almost twice as potent (equivalent to 
morphine) analgetically as the racemate as expected, is, surprisingly, also a mild antagonist to some of morphine's 
effects. Equally unexpected was the codeine-like analgetic activity and physical dependence capacity observed 
for the ( + ) isomer. As racemate I I has been found to have little or no physical dependence capacity, there 
must be some antagonism between the two antipodes. 

In 1959,: we reported that a-( — )-2'-hydroxy-2,5,9-
trimethyl-6,7-benzomorphan contains all of the anal
getic activity of, and is much less toxic than, the parent 
racemate (I). Since then ( — )-I has been tested ex
tensively. Although it is nearly equivalent to morphine 
in relieving postoperative pain, it has little capacity 
to support a morphine dependence in rhesus monkeys 
or man and generally shows an unusual separation of 
morphine-like effects.2 These results have prompted 
us to prepare the enantiomers of a-(±)-5,9-diethyl-2'-
hydroxy-2-methyl-6,7-benzomorphan (II),3 a clinically 
effective2 analgesic of low physical dependence capacity 
in monkeys.2 

Racemate II could be separated into its antipodes 
with d-mandelic acid (ethanol-acetone medium) in 
which case the d-mandelate salt of (+)-II crystallizes 
first. When the less satisfactory ( + )-3-bromo-8-
camphorsulfonic acid in water was used, the salt of 
( —)-II was isolated first. 

Pharmacology.—As shown in Table I, ( —)-II is 
equivalent to morphine and nearly twice as effective as 
the racemate, (±)-II ,4 in analgetic atcivity.4 The 
dextro isomer, (+)-H, proved to be codeine-like, not 

TABLE I 

ANALGETIC ACTIVITY, ACUTE TOXICITY, AND PHYSICAL 

DEPENDENCE CAPACITY (PDC)2 , 5 OF OI-5,9-DIETHYL-2-METHYL-

6,7-BENZOMOEPHAN AND I T S ANTIPODES 

Compd 

(±)-II-HCl 
(-)-II-HCl 
( + )-II-HCl 
Morphine sulfate 
Codeine-HC1 

EDso" 

2.1 
1.2 
7.9 
1.2 
7.5 

LDso" 

423 

273 
576 
270 

PDC6 

NV 
No" 
Intermediate6 

High/ 

Intermediate" 
" Expressed in milligrams per kilogram (mice, subcutaneous 

administration); cf. N. B. Eddy and D. Leimbach, / . Pharma
col. Exptl. Therap., 107, 385 (1953), and A. E. Jacobson and E. 
L. May, / . Med. Chem., 8, 563 (1965). b See ref 2. ' No sup
pression of morphine abstinence symptoms from 0.5-16 mg/kg 
and only partial suppression at 24-40 mg/kg. A dose of 60 
mg/kg caused convulsions. d No suppression from 0.5-32 mg/kg. 
Intermediate abstinence signs were precipitated in dependent, 
nonwithdrawn monkeys. e No suppression at 2-4 mg/kg, very 
slight suppression at 8-16, and almost complete suppression for 
5 hr at 32 mg/kg. ! Stabilizing (complete suppression) dose, 3.0 
mg/kg. « Similar to ( + )-II-HCl. 

(1) E. L. May and N. B. Eddy, J. Org. Chem., 24, 1435 (1959). 
(2) N. B. Eddy and E. L. May, "Synthetic Analgesics, Part 1KB), 

6,7-Benzomorphans," Pergamon Press, London, 1966, p 138 ff. 
(3) J. H. Ager and E. L. May, J. Org. Chem., 27, 245 (1962). 
(4) In postoperative pain, 20 mg of (± ) - I I is slightly superior to 10 rag of 

morphine.2 

only as an analgetic (mice) but also in its (intermediate) 
capacity to support a morphine dependence in monkeys, 
in contrast to (+)-I and (+) isomers in the morphinan 
series which are inert in animals in these respects. 
Furthermore, administration of 0.5-32 mg/kg of ( —)-
II to morphine-dependent monkeys withdrawn for 
12-14 hr failed completely to suppress abstinence; 
doses of 3 mg/kg and 32 mg/kg to nonwithdrawn, 
morphine-dependent monkeys actually precipitated 
abstinence signs of intermediate intensity (nalorphine-
like antagonism). The dose-response curve is flat, 
and it is estimated that ( —)-II is about one-twentieth 
as potent as nalorphine.8 Apparently, too, ( —)-II 
is antagonizing some of the effects of (+)-II , since 
(±)-II , like ( —)-II, has no physical dependence capac
ity.2,5 Further studies with ( —)-II are in progress. 

NCH3 

Experimental Section 

Melting points (capillary) were taken with total-immersion 
thermometers. 

Resolution of a-(±)-5,9-Diethyl-2'-hydroxy-2-methyl-6,7-
benzomorphan (II). A. With d-Mandelic Acid.—d-Mandelic 
acid (0.7 g),61.0 g of ( ± ) - I I , 8 3 ml of absolute ethanol, and 3 ml 
of acetone were heated to solution. On cooling, finally at 0° 
for 7-15 hr, 0.7 g (90%) of needles or slim rods (d-mandelate 
salt of ( + )-II), mp 194-197°, was collected and washed with 
5-10 ml of acetone. The analytical sample (from methanol-
acetone) melted at 198-200°. 

Anal. Calcd for C25H33NO4: C, 72.6; H, 8.0. Found: C, 
72.7; H ,8 .1 . 

The base of ( + )-II was prepared by dissolving the d-mandelate 
salt in a little hot methanol and adding an equal volume of 5% 
NH4OH. This base crystallized from acetone or acetone-
alcohol in thin prisms, mp 217-219°, [a]24D + 59.0° (c 1.07, 
95%EtOH) . 

Anal. Calcd for Ci,H25NO: C, 78.7; H, 9.7. Found: C, 
78.9; H,9.7. 

The hydrochloride of ( + )-II, prepared by passing HC1 into 
an acetone solution (containing a little ethanol) of ( + )-II base, 
crystallized from absolute ethanol-ether in needles, mp 165-168° 
(froth), [a]"D +36.8° (c 1.09, H 2 0) . Carbon, hydrogen, and 

(5) We are indebted to Drs. M. H. Seevers and J. Villa-real of the De
partment of Pharmacology, University of Michigan, for these dependence 
studies (private communication). 

(6) Aldrich Chemical Co., Inc. 
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chlorine analyses were indicative of 0.5 mole of solvate ethanol 
which was lost on melting as .shown bv the following data. 

Anal. Calcd for ( V I W ' I N O : 0, 69.0; II, S.9. Found: ('. 
(is.8; H, S.8. 

The filtrate and acetone washings (combined) from the 0.7 g 
of needles (above), left at 0° overnight, gave 0.">-0.6 g (64-
7<S'<) of ])risms (ci-mandelate salt of ( —)-II), nip 190-193°7 

which, recrvstallized from methanol-aeetone, melted at 19:'>-
194°. 

Aitttl. Calcd for (VJlraNO,: ('. 72.(i: 11, 8.(1. Found: (', 
72.8: H,s .2. 

Base ( —)-II, prepared as ( + ')-II, melted at. 217-21!)°, [«jL'"i> 
-61.5° icO.55, 95 c , E tOH). ' 

Anal. Calcd for CITH2SNO: 0, 78.7, H, !.).7. Found: C, 
78.7; H, 9.8. 

The hydrochloride of ( - )-II melted at 167-170° (froth), 
i(»]22i> — :57.4° (c O.o2, H20). I t showed a correct analysis 
for the anhydrous material after melting. 

,7s Occasional ly, especially if tlie cooling l ime is f> iir or less, 1hp yield of 
i - H - I I (i-rnanclelate is only ()..") n. If so, ().!) « of a mix tu re , n ip 170-190% 
crystal l izes from the n i t r a t e and ace tone washings . Th is m i x t u r e is dissolved 
in 2 ml of hot m e t h a n o l a n d t r e a t e d wi th 10 ml of ace tone . Concen t r a t i on 
of the solut ion to abou t ha l f -volume and cooling at. — 5C for 1.5 hr gives 0.7 <± 
'!)()'/; ) of pure rf-mandelate salt of ( - ) - I I . mp 191-19:?°. 

(Si V. K. Saiva and J. I r i sawa , Tetrahedron, 2 1 , 1129 (1965), p repared 
r i - S l from s inomenine and (—)-II from theba ine . Y\'e t h a n k Dr . Saw;i 

for sending us specimens of his b a s e s for direct compar i son . 

Iii an earlier publication,2 we described the prepara
tion of a series of l-aryl-3-methyl-2-imidazolidinones. 
The observation that some of these compounds ex
hibited low-potency CXS-depressant activity prompted 
us to extend this research to other 2-imidazolidinone 
derivatives and led to the discovery tha t many 1-
aniinoalkyl-3-aryl-2-imidazolidinones are potent CX'S 
depressants. 

The preparation of l-(iH-chlorophenyl)-3-(2-dimeth-
ylaminoethyl)-2-imidazolidinone (I) and l-(wi-chlo-
rophenyl) - 3 - (2-dimethylaniinoethyl) -2-imidazolidine-
thione (II) is illustrated in Chart I. The reaction of 
2-bromoethylaniine with w-chloroaniline gave X-(?'<-
chlorophenyl)ethylenediamine (III) , and further re
action with potassium cyanate resulted in a 5 5 % over
all yield of [2-(/H-chloroanilino)ethyl]urea (IV). Cy-
clization to ]-(m-(lilorophenyl)-2-imidazolidinone (V) 
was effected by heating IV in an oil ba th at 220°. 
Compound V could also be prepared directly from I I I 
by reaction with N,X'-carbonyldiimidazole. Alkyla-
tion to I was accomplished by treat ing V in diglyme 

i t ) iat Amer ican C y a n a m i d Co. , Belgian P a t e n t 623,942 ( M a r c h 27, 
HltW); ib) Fa rben fab r iken Baye r , French P a t e n t 2288M ( F e b 17, 1964): 
(el W. B. Wr igh t a n d H . J . B r a b a n d e r , U. S. P a t e n t 3,196,152 ( Ju ly 20. 
l ' Joo); (d) p re sen ted in p a r t a t the 152nd N a t i o n a l M e e t i n g of the 
Amer i can Chemical Society. N e w York, N . Y.. Sept 1966. 

'2 i W. It. Wr igh t . .Ir., and H. .1. l i i a b a n d c r . ./. Or,/. C/icm.,26, 1051 I Kllil i. 

Anal. Calcd for ( 'YdWlN't) : C. li'.t.ll: M. 8.<i. Found: 
( ', 08.8; 11. 8.8. 

H. With ( I )-3-Bromo-8-camphor.sulfonic Acid.11 A mixture 
of 2.7) g of i t i-II, 2.7 g of the ammonium salt of (-j- i-3-bi'omo-
8-camphoisulfonic acid,10 O.No ml of concentrated 11C1, and 7."> -
10(1 ml of water was heated to solution, which was treated with 
Xotit. The filtrate was cooled slowly to room temperature 
where it was kept for 21 hr giving 1.9 g (71' , i of heavy pri-m.-. 
nip 2:>8 241°. These were converted to O.8.") g of pure i — :-
II base essentially as described above. 

The filtrate from the 1.9 g of prisms was made basic with 
NI14()M to give LIS g of solid. It was digested witli fill 6(1 ml id 
boiling acetone. Filtration gave ()..'i g of (— i-Il. On conecn-
1 ration of the filtrate lo 10 In ml. and cooling, 0.6 g of < -}- ;-II. 
mp 212 2l(i°, was obtained 
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lit) Ini t ial expe r imen t s with this agen t were performed by Dr. S. K. Fuller-
t o n ; see S. K. I 'u l ler ton. K. I.. May , and K. 1). Itecker. ./. Or,/. Cln-m.. 27, 
2144 iH)62i. 

ill)) Sold by the A ldnch Chemica l Co. as . / -n-bromora mplii.r- if-sulfoliii 
acid a m m o n i u m sa l t . 

with sodium hydride and 2-diloroethyl-X,X-dinieth-
ylamine. Compound I was also prepared by reaction 
of 7-(m-ehlorophenyl)-l , l-dimethyldiethylenetriaminc 
(VI) with X,X'-carbonyldiimidazole. Compound VI 
was prepared from \ ,X-dimethylethylenediarnine 
and XT-(2-bromoethyl)-»/-chloroaniline. When I was 
heated with phosphorus pentasulfide in xylene, IT was 
obtained in 60% yield. 

Other 2-imidazolidinone, 2-imidazolidinethioue, and 
tetrahydro-2(lH)-pyrimidinone derivatives were simi
larly prepared. Details are given in the Tables I-VII 
and in the Experimental Section. 

Pharmacological Methods.- The compounds de
scribed in this [taper were screened by the following 
tests in an effort to select agents having an interesting 
or unique action on the central nervous system. 

A. Ataxia (reduced rod-walking ability).—The 
agents studied were administered intraperitoneal!}' 
in a 2 % starch vehicle to groups of six mice at three 
or more graded dose levels. At 15- and 30-min in
tervals after t reatment, each animal was placed on the 
midpoint of a horizontal steel rod (1.55 cm in diameter 
and about f) dm in length), positioned 45.7 cm above 
the surface of the table, and forced to walk toward 
a platform at either end of the rod. The criterion of 
inability lo perform this act was consistent slipping 

Central Nervous System Depressants. I. l-Aminoalkyl-3-aryl Derivatives of 
2-imidazolidinone, l a e 2-Imidazolidinethione, and Tetrahydro-2( lH)-pyr imidinone ' ' 
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l-Aminoalkyl-o-aryl-2-imidazolidinoiies exhibit potent central nervous system depressant activity when 
tested in laboratory animals. Representative l-aminoalkyl-3-aryl-2-imidazolidi]iethiones were less active and 
l-aminoalkyl-3-aryltetrahydn>2(lH)-pyrimidinones were inactive in these tests. Several m-halo derivatives 
have been of particular interest and the compound, l-(m-ehlorophenyl)-:)-!'2-dimeth\'laminoethy])-2-imidazoli-
dinone hydrochloride (dmidoline), has been chosen for evaluation in man. 


