HETEROCYCLES, Vol. 47, No. 2, 1998 1029

A NEW AND EFFICIENT SYNTHESIS OF THE n OPIOID
RECEPTOR ANTAGONISTS 14-0-METHYL- AND 14-O-
ETHYLNALOXONE AND -NALTREXONE?

Roland Krassnig, Martin Koch, Herwig K. Jennewein, Elisabeth Greiner, and
Helmut Schmidhammer*

Institute of Pharmaceutical Chemistry, University of Innsbruck, Innrain 52a,
A-6020 Innsbruck, Austria

Abstract - The u opioid receptor antagonists 14-O-methyl- and 14-O-
ethylnaloxone (3 and 4, respectively) and 14-O-methyl- and 14-O-ethylnaltrexone
(5 and 6, respectively) have been prepared in a three-step sequence starting from
either naloxone (1} or naltrexone (2). The 3-hydroxy group of 1 and 2 was
protected with a benzyl group prior to 14-O-alkylation with either dimethyl or
diethyl sulfate to give the enol ethers (9 - 12). Acid hydrolysis afforded
compounds (3 - 6).

The 14-O-methyl and 14-O-ethy! ethers of the opioid antagonists naloxone (1) and naltrexone (2),
compounds (3 - 6), have been prepared in six steps starting from 14-hydroxycodeinone and were found to
have preference for p opioid receptors similar to their parent compounds naloxone and naltrexone. |
Unfortunately the affinity and antagonist potency at k opioid receptors was not assessed. Since we wanted
to compare these compounds biologically and pharmacologically to the n opioid receptor antagonists
cyprodime,2 3-hydr0xycyprodime3 and analogues, we prepared compounds {3 - 6) starting from naloxone
and naltrexone, respectively.

)511 1 Ry=allylLl Rz=H

2 R{=CPM,Ro=H

3 Rq =aliyl, Ro =Me

4 Rq=allyl, Ro=Et

5 Rq{=CPM,Ro =Me

6 Ry =CPM, Ra=Et
CPM = cyclopropylmethyl
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# This paper is dedicated with best wishes to Prof. Dr. K. Nakanishi on the occasion of his 75th
birthday and to Prof. Dr. W, Wiegrebe on the occasion of his 65th birthday.
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3-O-Benzylation of 1 and 2 afforded 3-O-benzylnaloxone (7 15 and 3-(-benzylnaltrexone (8),87 respectively.
Alkylation with 2.75 equivalents of dimethy! or diethy! sulfate in the presence of an excess of sodium hydride in DMF
gave the enol ethers (9 - 12).8-11 Monoalkylation of the oxygen in position 14 is not possible as described eartier,2-12
The facile conversion of morphinan-6-ones (e. g. naltrexone) to enolic derivatives is obviously due to the greater-than-
normal enolic character of the 6-keto group. 13 Acid hydrolysis of the enol ethers yielded the 14-O-methyl and 14-O-
ethyl ethers of naloxone and naltrexone {compounds 3 - 6) 1417 respectively.

1 1
Nﬁ N/:I
OR, OR,
» (i) (i)
T = OXy o
RO ©O O RO O R,

7 R4 =allyl, Rp =H, Rq = CHyPh 9 Ry =allyl, Rp=Me, Rq = CHsPh
8 Ry =CPM, Ro=H,R3 =CHoPh 10 Ry =allyl, Ro =Et, R3 = CHoPh
11 Ry =CPM, Rs =Me, Rg = CHsPh

CPM = cyclopropylmethyl

Scheme: Reaction conditions and reagents: (i) PhCHyBr, KoCO3, DMF, rt. 24 h; (ii) {MeQ0)280, or
(Et0)}2809, NaH, DMF, 0° C, | h; (iii} MeOH/conc. HCI (3:2), reflux, 20 h.

The results of biclogical and pharmacological testing will be published elsewhere.
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J=12.1 Hz, } H, CHpPh), 519 (d, I = 12.1 Hz, | H, CHyPh), 4.68 (s, H-C(5)); CI-MS: m/z 432 (M*++1).

9: mp 93-96° C (MeOH); Iy NMR(200 MHz, CDCi3): d 7.42-7.25 (m, 5 arom. H), 6.68 (d, ] = 8.2 Hz, I arom.
H). 6.54(d, ] = 8.2 Hz, 1 arom. H), 5.88 (m, 1 olef. H), 5.28-5.11 (m. 2 olef. H and 2 H, CHpPh), 4.88 (s, H-
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(s, H-C(5)), 4.53 (m, I olef.H, H-C(7)), 1.30 (¢, ] = 7.1 Hz, 3 H, OCH,CHz) 1.17 (t, } = 6.9 Hz. 3 H,
OCH;CHz) ; CI-MS: m/z 446 (M*+1); [a|p20= -178.8° (c = 0.90, CHy(15).
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J =122 Hz, | H, CHpPh), 5.13 (d. J = 12.2 Hz, 1 H, CH;Ph), 4.87 (s, H-C(5)), 4.56 (m, 1 olef.H, H-C(7)),
3.51 (s, CH30-C(6)), 3.29 (s, CH30-C(14)); CI-MS: m/z 460 (M*+1).

12: mp 109-112° C (MeQH); IH NMR (300 MHz, CDCl3): 8 7.41-7.25 (m, 5 arom. H), 6.68 (d, ] = 8.2 Hg,

1 arom. H), 6.48 (d, J = 8.2 Hz, | arom. H), 5.17(d, J = 122 Hz, 1 H, CH3;Ph), 5.15(d, J = 12.2 Hz, 1 H,
CHyPh) , 4.86 (s, H-C(5)), 4.55 (m, | olef.H, H-C(7)), 1.29(, }=7.0 Hz, 3 H, OCHpCH3) 117 (1, J = 69
Hz, 3 H, OCH»CHgy) ; CI-MS: m/z 488 (M*+1).
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14. 3: mp 194-196° C (MeOH) (tit.,1 mp 197-199° C, petroleum ether); this compound was identical by mixed melting
point, IR, and |H NMR with an authentic sample.

15. 4: mp 146-148° C (MeOH) (it.,1 mp 146-147° C, diethyl ether/petroleum ether); this compound was identical by
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16. 5: mp 187-188° C (MeOH) (it.,! mp 187-188" C, petroleum ether); this compound was identical by mixed melting
point, IR, and 1H NMR with an authentic sample.
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mixed melting point, IR, and |H NMR with an authentic sample,
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