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chloride as a white solid, »msx 3320 (OH), 1720 (C==0) cm™?!
(Nujol).

The crude hydroxy acid hydrochloride was refluxed with p-
toluenesulfonic acid (0.15 g) and EtOH (300 ml) for 16 hr. The
solution was concentrated at reduced pressure and the residue was
treated with 109, aqueous Na.CO; (200 ml). The H:O solution
was extracted with CHCl; (three 250-ml portions), the combined
extracts were washed with H:O (100 ml), dried (Na.SOs), and
concentrated at reduced pressure to a clear liquid. The ethyl
4-hydroxypiperidine-4-carboxylates (Table I111) were purified by
distillation and had ymex 3520 (OH) and 1715 (C=0) em~! (7,
in CHCl;), and analyzed correctly (C, H, N).

2.Amino-2-o0xazolin-4-one-5-spiro(4’-piperidines) (3a-f).—A
solution of Na (2.30 g, 0.1 g-atom) in EtOH (145 m!) was added
to a solution of guanidine hydrochloride (9.56 g, 0.1 mole) in
EtOH (45 ml). The precipitated NaCl was removed by filtra-
tion and a solution of the ethyl 4-hydroxypiperidinecarboxylate
(0.1 mole) in EtOH (50 ml) was added. The solution was re-
fluxed for 1 hr and cooled. The white precipitate obtained was
filtered, the filtrate was concentrated at reduced pressure, and the
residue was treated with EtOH (20 ml). A further quantity of
white solid was obtained. This material was combined with the
precipitate and recrystallized from EtOH to give the required
product (Table IV). All of the compounds (3a-f) had »max
3150 (NH), 1725 (sharp, C==N), and 1650 (C==0) cm~! (Nujol)
and analyzed correctly (C, H, N).
2.Amino-3,8-diazaspiro[4.5]dec-2-en-4-one (3g).—2-Amino-8-
benzyl-3,8-diazaspiro[4.5]dec-2-en-4-one (3d, 5.20 g, 0.02 mole)
was dissolved in ethylene glycol monomethy! ether (100 ml) and
hydrogenated over 59, Pd—C (1.0 g) at 2 atm of pressure and 25°.
Uptake of H, was complete after 0.25 hr but the reaction was
continued for a further 0.5 hr. The catalyst was removed by
filtration and the filtrate was concentrated at reduced pressure to
ca. 25 ml. The product was obtained as a white crystalline
precipitate, collected, washed (Et,O, 25 ml), and dried; 3.30 g
(97.29% vield); mp 313-317° (from EtOH); rmex 3260, 3125,
(NH), 1715 (sharp, C==N), and 1625 (C=0) cm~!; analyzed
correctly (C, H, N).
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In the course of a study of centrally acting emetics, a
sample of N-aminonormorphine (1) was required; a
search of the literature did not reveal that this com-
pound has been reported. Attempts to utilize a Ra-
schig hydrazine synthesis? between chloramine and
normorphine or norcodeine were unsuccessful. Schépf
and coworkers® had reduced N-nitrosopiperidine deriva-
tives to N-amino systems with LAH, and Neurath and
Duenger* had used this reagent to convert N-nitrosonor
tobacco alkaloids to the hydrazine derivatives. How-
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ever, treatment of N-nitrosonormorphine (2) and
N-nitroso-0,0’-diacetylnormorphine (3) with LAH did
not result in identifiable materials. Similar reduction
of N-nitrosonorcodeine (8) gave a low yield of impure
N-aminonorcodeine (6) which could be characterized

R//
7~
N

0]
RO OR’

1LR=R'=H;R”=NH,
2,R=R'=H;R”"=NO
3.R=R'=Ac¢;R”"=NO

4 R=R'=Ac,R"=NH,

5, R=Me;R'=H;R”"=NO
6,R=Me;R’=H;R”=NH,
7,R=Me;R’=H;R” = N==(CH,),

only as its acetone adduct 7. Pure N-aminonorcodeine
was prepared by a literature method:* Zn—AcOH reduec-
tion of N-nitrosonorcodeine (5). This method also per-
mitted conversion of N-nitroso-O,0’-diacetylnormor-
phine (3) to its N-amino derivative (4). Zn-AcOH
treatment of N-nitrosonormorphine (2) gave a complex
mixture of unidentifiable products; however, acid-cata-
lyzed hydrolysis of the ester links of N-amino-O,0’-dia-
cetylnormorphine (4) permitted isolation of 1 in good
yvield. It appears that these N-aminomorphine deriva-~
tives undergo deep-seated decomposition in the pres-
ence of base.

Pharmacology.—N-Amino-0,0’-diacetylnormorphine
(4), N-aminonormorphine hydrochloride (1), and
N-aminonorcodeine hydrochloride (6) were dissolved
in water and administered subcutaneously to Swiss—
Webster male mice, weighing 17-20 or 30-35 g, and
analgetic activity was tested by the hot plate method
of Eddy and Leimbach.® Ten mice were used for
each group and tested just prior to giving the drug and
after 30 and/or 60 min. The reaction times of animals
given the test drugs were compared with reaction times
of mice given morphine sulfate, 7.5 mg/10 ml per kg.

Mice injected with 4 (28.4 mg/10 ml per kg, 60 mg/15
ml per kg, and 90 mg/20 ml per kg) showed prolonga-
tion of reaction times as compared with the control reac-
tion times. The analgetic potency of 4 was estimated
to be 0.1-0.067 times that of morphine. The mice in-
jected with either 1 (15 mg/10 ml per kg, 30 mg/10 ml
per kg, and 45 mg/10 ml per kg) or 6 (4.43 mg/1.65
ml per kg and 26.5 mg/10 ml per kg) showed no signif-
icant differences in reaction times between the control
and the “‘after drug’’ periods.

Experimental Section?

N-Aminonorcodeine (6) was prepared in 409, yield by the
method of von Braun,® mp 172.5-174°; lit.> mp 174°.

Acetone N-Aminonorcodeinyl Hydrazone (7)—Compound 6
(1.7 g, 0.0056 mole) was refluxed with 10 m! of Me;CO for 0.25

(5} J.von Braun, Ber., 49, 761 (1916).

(6) N. B. Eddy and D. Leimbach, J. Pharmacol. EKzxp. Ther., 107, 385
(1953).

(7) Melting points were determined on a Thomas—Hoover apparatus in
open capillaries and are corrected. Elemental analyses were performed by
Galbraith Laboratories, Knoxville, Tenn. Where analyses are indicated
by the symbols of the elements, the analytical results obtained for those
elements were within #0.4%, of the theoretical values.
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hr, then the hot solution was filtered. The filtrate was reduced
to half its volume nuder reduced pressure, aud on cooling a solid
separated which was recrystallized (Me,COY to yield 0,55 g (2900
of light, vellow cubes, wp 152 153°0 taal rCLILNL.OD ¢ H)N

N-Amino-0,0)'-diacetylnormorphine 41 ‘t'o .0 ¢ 100n)
tiolel of Notitroso-O.O'diaceivinormorphine (3% 9 qul of
glactal AcO ] ar 35% was added 9.5 ¢ 10,115 gavtomn o Zo dusa o
suelt norwte that ibe fetperarave remaived 0 15 50°0 11O
(0.5 ml) was then added and the veaction mixtuve was maintained
at 50° far 15 min.  The mixture was filtered and the =olid on
the filter was washed with H.O which was added 1o the filtrare,
The snlution was saturated with NallCO, aud exiracted with
CHCl;, and the solveut wux removed from the extract under
reduced pressuve at 40°. Recrystallization of the solid residue
(1tOH) produced 0.85 g (464 ) of white ervstals: mp t71-172°:
Anal. (CypoHuNO» C, HO N

N-Aminonormorphine Hydrochloride (1).- ‘A =olution of 0.2 g
(0.0005 mole) of 4 iu 10 ml of 104 HC! was maintained ut 70-75°¢
for 24 hro The =olveut was removed wnder reduced pressnve,
aud the solid residue was recrystallized (absolute EtOH) 10
vield 0.12 g (700) of light vellow crvstals, mp 257-258° dec.
Anal (Gl CINGO G H, CL N

(8y 15 Speyer and Lo Walther, Ber., €3, 832 (1440,

Receptor Binding of the Analgetic

Aryl Moiety. [. «a-Prodine Analogs

Kuarip SaBmH axp RoBeErT A, WiLky

Department of Medicinal Chenistry, Universily of Kansus,
Lawrence, Kansas 66044

Recetved April 25, 1969

The study of strong analgeties has been the subject
of several reviews.! ™ Compounds of diverse chemical
structure have been highly active in the laboratory and
in the clinie. However. the mode of interaction of
these analgetic drugs with their receptors is not very
well understood.

In 1956, Beckett® postulated that the analgetic
activity of a drug can be correlated with its absolute
stercochemistry, and introduced a theoretical analgetic
receptor site which has an anionic site, a eavity, and a
flat portion allowing for van der Waal's forces binding
the aromatic ring of the analgetic drug. Beckett's
hypothesis fails to explain the analgetic activity of
=ome compounds.  For example, 17 & as potent as

@1 N—CH,

HO

1

morphine, vet the aromatic group is fixed in the equa-
torial position while Beckett’s hypothesis demands the
aromatic group to be in the axial position.

Because of this and other exceptions,?® Portoghese®
recently postulated a new concept to explain the
analgetic activity of conformationally unrelated anal-
getic drugs. The binding of the aromatic ring in anal-

11) Q. ). Braenden and P. O. Wolff, Bull. World Health Organ.. 10, 1003

(1954).
(2) O.]. Braenden, N. B. Eddy, and H. Halbach, tbid., 18, 937, (1955).
(3) N. B. Eddy. H. Halbach, and O. J. Braenden, 1bid., 17, 569 (1957).
14} H. B. Murphee, Clin. Pharmacol. Therap., 8, 473 (1962).
(5) L. P. Melletti and L. A. Woods, Progr. Drug Res., §, 155 (1963).
(6) A. H. Beckett and A, F. Casy. J. Pharm. Pharmacol., 6. 986 (1954).
(7) N. B. Eddy, Chem. Ind. (London), 1462 (1959).
(8) P. 8. Portoghese, J. Med. Chem., 8, 609 (1965).
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getic molecules had been attributed to van der Waal’s
forces.?  Sinee <ueh forees are highly distanee specifie,
Portoghese™  nssnmed  that  hydrophobie  attraciive
rather than van der Wanl's forves ave operative, Haow-
ever. it appents that the tvpe of interetion betwern
the aromatic group of the analgetic moleenles und the
postnlited receptor s ver to he <tadicd experinen-
tally,

We would ltke to veport the syvnthesix of two new
commporids designed to study the type of mteraction
between the aromatie gronp of the analgetic molecules
and the receptor site.

Synthetic Methods.- - An:dogs of the prodine al-

getics were =syvnthesized according to Scheme I, The

Senesue |
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4. R =3 thienv]
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5. R = 2 pyridyl 7. R = 2pyridyl
6. R = - thicayvl 8. R = ¥-thienyl

Li salts of pyridine and thiophene weve prepared by
treatment of the corresponding bromo compounds with
n-BuLi.  Addition of these Li salts to 2 afforded the
corresponding alenhols which were esterificd by treat-
ment with propionyl chloride.

Experimental Section"

1-Methyl-4-( 2-pyridyl)-4-hydroxypiperidine (5).- -0 0.1 mole
of pyridyllithinm i 150 ml of dry Et.O was added drapwise ai
—70° with stirriug under Ny a solution of 0.1 mole of 2 in 10D wl
of dry Et,0) over 10 min. The temperature was theu allowed 10
rise 10 0° and was maiutained for 45 min.  The reaction mixture
was decomposed by pouring it onto ice-HCl {1:11.  The Et.0
layer was separated aud washed with dilute HCl aud the acid
solution was returued to the reactian mixture. This was made
basic with cold 1097 NaOH aud exiracted with Et,Q which was
then dried (Na,S(0). Removal of Et,0 gave 10.5 g of § which
distilled at 96° (0.1 mun). This fraction solidified ou stauding,
mp 70-72°. For microanalysis 5 was converted to the corre-
sponding methiodide salt by treating a small amount of § with
excess Mel in MeOH at room temperature. The quaternary =alt
was recrystallized from MeOH-Et.0), mp 2350-251°.  Anal
(CzH1:N:.01-H,0) C, H, N.

1-Methyl-4-(2.pyridyl)-4-propionoxypiperidine (7)-—To 3.6 ¢
of 5 in 50 ml of dry PhMe was added dropwise with stirring at
room temperature a solution of 5.3 g of propiouyl chloride in 20
m! of dry PhMe. The mixture was refluxed for 8 hr and allowed
to stand overnight at rpom temperature. Removal of solvent
in vacuo gave a white solid which was made alkaline with 5¢
NaHCQ;, extracted with Et.(), and dried (Nas80,). Removal
of Et2OQ in vacuo gave 4.6 g of 7. For microanalysis, 7 was con-

(9) A. H. Beckett, Frrogr. Drug Res., 1, 455 (1959).

(10} Melting points were taken on a Thomas-Hoover apparatus and are
uncorrected. Where analyses are indicated only by symbols of the elements.
analytical results obtained for those elements were within 0.49 of the theore-
tical values. All analvtical samples have nmr and ir spectra in agreemenl
witl) the assigned structures.



