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AN EXPEDIENT AND SELECTIVE ROUTE TO CROWNED MORPHINE AND ISOMORPHINE CONGENERS.
A PROBE FOR IONOPHORE AND MOLECULAR RECOGNITION OF OPIATE RECEPTOR

Ikuo Fujii, Kenji Hayakawa, and Ken Kanematsu¥*

Institute of Synthetic Organic Chemistry, Faculty of Pharmaceutical Sciences,

Kyushu University 62, Fukuoka 812, Japan

Abstract: The first and expedient syntheses of 3,4-crowned[15-
crown-5] trans- and cis-6-morphinanocnes (la and lb) starting from

thebaine and dihydrocodeinone, respectively, are described.

It has been suggested that the mechanisms of action of opiates and the
transmission of pain are closely related to sodium ion transport processes in
opioid receptor membranes.l A brilliant and rather daring hypothesis was
recently advanced by Snyder et al. that the opioid receptor can exist in two
conformations allosterically modulated by sodium ion, the ‘“agonist" and
"antagonist" conformations.2 Therefore, we felt that this hypothesis could be
directly tested by introducing the ionophore function into opiate molecules by
intramolecular incorporation of crown ethers. In this commumication we report
the first and expedient syntheses of 3,4-crowned[1l5-crown-5] trans- and cis-6-
morphinanones (la and 19).3 These compounds may serve as a new type of ligands
for elucidation of the mechanisms of action of opiates.

The synthesis of la was performed via crowned thebaine (2) which can be
regarded as a potential synthetic precursor of crowned morphine and its

congeners.4 We started its synthesis from thebaine (;)5 initially converting
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to the tricarbonyliron complex iﬁ since 3 is labile agaist strong acid and base
treatments. Demethylation (excess BBr3/CHCl3) of 4 led to 80% yield of phenol
§7 [mp 179-184°C (dec.)], which was condensed with 1-(toluensulfonyloxy)-11-
[ (tetrahydropyran-2-yl)oxyl}-3,6,9-trioxaundecane (6) to afford 7 in 67% yield
(NaH/dry DMF). Compound 7 was converted into the tosylate 10 in 71% yield in
three steps: acid hydrolysis (p- TsOH/C H -H
TSCl/DMAP/CHZClz;

The construction of crown ether ring was accomplished by employing high

2O, 8), tosylation (p-

9) and reductive cleavage of 4,5—oxide bridge (Zn/AcOH).

dilution method. Addition of the dry DMF solution of 10 to the suspension
of oil-free NaH in dry DMF over 12 h afforded the cyclization product 117 in

54% vyield. Decomplexation of 11 with trimethylamine oxide in dry C gave

the crystalline 28 (mp 128-132°C) in 78% yield. Catalytic hydrogenailgn of 2
C6H69
enolether 127 (68%) as a sole product, which was clearly indicated to be a
8,1l4-dihydro compound by lH—NMR spectrum, Then, treatment of 12 with 10% HCL

in THF afforded la as a viscous oil in 85% yield: MS m/e (%) 445 [M+] (96),
388 (27), 285 (10), l64 (80), 122 (27); IR (CHCL,) 1705 em™; tmommr (cpely) @
1.64-3.32 (m, 14H), 2.33 (s, 3H, NCH3), 3.60-4.26 {(m, 16H, crown ether moiety),

6.75 (s, 2H, H-1 and 2); Anal. Calcd for C,_.H NO 445.2464. Found: 445.2478;

in the presence of tristriphenylphosphine rhodium chloride in gave

25735
[u]gl -28.8 (¢ 1.45, CHC13). While la was shown to be homogeneous by TLC
and spectral analysis, the stereochemistry of C-14 remained obscure at this

stage.
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Therefore, we decided to synthesize 1lb starting from dihydrocodeinone (13)
whose stereochemistry at C-14 is firmly established. Similarly, demethylation
(BBr3/CHCl3, 73%, 14), condensation with_g (NaH/dry DMF, 72%, 15), and acid
hydrolysis (c-HCl/THF, 100%) gave alcohol £§.7 Reductive cleavage of 4,5~

oxide bridge (Zn/NH4Cl/n—propanol)lO of 16 followed by tosylation (p-TsCl/
pyridine) yielded the phenol 17 in 73% yield. Attempted cyclization of 17 was
unsuccessful presumably due to the presence of enolizable protons under the
reaction conditions. Therefore, the carbonyl group of 17 was protected as
thloketal 18 (ethandlthlol/BF Et20/AcOH, 82%), which was smoothly converted to

19 (55%) by treating with NaH in dry DMF (high dilution). Finally, removal of
the protecting group [Tl(NO ) 3H20/THF—MeOH]ll completed the synthesis of 1b
.y 12
(84%).
Compounds la and lb show apparently different Rf values in TLC [SiOz,
CHCl3—MeOH(4:l)]: 1a;0.34, 1b;0.20, indicating the different stereochemistry of
the B/C ring junction in la (trans) and 1lb (cis). This is also supported by

the characteristically different fragmentation patterns in their mass spectra.l3
The stereoselective formation of novel la possessing the unnatural
configuration at C-14 is apparently a result of a-face selective hydrogenation
of crowned thebaine (2).14 ]

Compound lb was shown to possess an extractability (4.9%) of sodium ion by
the UV-spectroscopy. The biological activity and the full details of the
affinity for alkali metal ions of these compounds will be reported in near

future.
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