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The synthesis of N-allylnorthebaine 
SIR,-N-Allynorthebaine (V; R = CH,: CHCH,) is of major importance in 

the study of the structure-activity relationships of the morphine alkaloids 
and their derivatives. We now report the synthesis of N-aIlylnorthebaine, 
N-cyclopropylmethylnorthebaine, N-(t-butoxycarbonyl)northebaine, and of 
northebaine (V; R = H) itself. 

0-Methylation of N-benzyloxycarbonyldihydronorcodeinone (I ; R = 
PhCH,OCO) with methyl sulphate and sodium t-butoxide gave the enol ether 
(I1 ; R = PhCH,OCO), which on treatment with triethylsilane in the presence of 
palladium chloride and triethylamine, followed by addition of methanol (Birk- 
ofer, Bierwith & Ritter, 1961), gave Aa-dihydronorthebaine (11; R = H), m.p. 
153-1 54". This product was converted into northebaine (V; R = H) [salicylate, 
m.p. 192.5 - 193.5" (decomp.)] by the route illustrated, with is analogous to that 
employed by Rapoport and his co-workers in the synthesis (Rapoport, Reist 
& Lovell, 1956) of thebaine itself from Aa-dihydrothebaine (11; R = Me) 
(Homeyer, 1956). Alkylation of northebaine with ally1 bromide, or, better, 
alkylation of the ketal (IV; R = H) followed by treatment with anhydrous 
toluene-p-sulphonic acid in chloroform, gave N-allylnorthebaine (V ; 
R = CH, : CHCH,)(salicylate, m.p. 185-187"). An alternative synthesis started 
from the ketone (I ; R = ButO.CO), itself obtained on treatment of dihydro- 
norcodeinone (I;  R = H) with t-butyl azidoformate (Schwyzer, Sieber & 
Kappeler, 1959; the reagent was prepared according to Carpino, Giza & 
Carpino, 1959). Further stages, analogous to those already described, led to 
N-(t-butoxycarbony1)northebaine (V ; R = ButOCO), which on further 
treatment with toluene-p-sulphonic acid gave northebaine. 
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0-Methylation of N-cyclopropanecarbonyldihydronorcodeinone gave the 
enol ether (I1 ; R = cyclopropanecarbonyl), which was reduced with lithium 
aluminium hydride to N-cyclopropylmethyl-A6-dihydronorthebaine (I1 ; R = 
cyclopropylmethyl). This compound was converted into N-cyclopropyl- 
methylnorthebaine (V ; R = cyclopropylmethyl) [salicylate, m.p. 197-198.5' 
(decomp.)] by methods already outlined. 

The ketals (IV; R = H and R = ButOCO) were surprisingly unstable, partial 
conversion to the corresponding thebaine analogues (V; R = H and R = 
ButOCO) occurring during isolation. In contrast, the ketal (IV ; R = cyclopro- 
pylmethyl) is stable in the absence of acid. 

Satisfactory analytical and infra-red spectral data were obtained for all new 
compounds except the unstable ketal (IV; R = ButOCO), which was charac- 
terised by the infra-red absorption of freshly-prepared material. 

Additional spectral confirmation of structures was obtained for the new 
thebaine analogues (V) (ultra-violet absorption at 285 rnp in EtOH) and for 
A6-dihydronorthebaine (11; R = H) and norcodeinone dimethyl ketal (IV; 
R = H) [nuclear magnetic resonance: T(CDC~,) 5.19 (5 - H), 5.31 (7 - H), 
6.18 (3 - OMe) and 6.54 (6 - OMe), and 4.43 (7 - H + 8 - H), 5-28 
(5 - H), 6.16 (3 - OMe), 6.55 (6 - OMe) and 6.89 (6 - OMe), respectively]. 

I wish to thank Mr D. W. Hills for technical assistance 
and colleagues for helpful discussions. I also thank Professor M. H. Severs 
for drawing my attention to this problem, Professor H. Rapoport for kindly 
disclosing some unpublished experimental data, and Professor W. B. Whalley 
for determination of the nuclear magnetic resonance spectra. 

Smith Kline and French Research Institute, 
Welwyn Garden City, 
Hertfordshire. 
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Helv. chim. acta, 42, 2622-2624. 

Effects of smooth muscle stimulants and their antagonists upon 
potassium ion uptake and release in strips of guinea-pig ileum 

SrR,-Born & Biilbring (1956), using the guinea-pig taenia coli, noted that 
spontaneous rhythmic activity was associated with increased outward flux of 
azK+. Stretching, histamine and acetylcholine had the same effect. Adrenaline, 
however, increased only the inward rate of movement of 42K+ in 13 out of 24 
preparations. Using a potassium-rich bath solution, Durbin & Jenkinson 
(1959, 1961) found that in the guinea-pig taenia coli, carbachol increased both 
inward and outward fluxes of 42K+; both effects were abolished by atropine. 
Hurwitz (1960), using pilocarpine, found that 42K+ release was increased and its 
uptake reduced. The effect on efflux was blocked by cocaine. Using the 
longitudinal smooth muscle layer of the guinea-pig ileum, Weiss, Coalson & 
Hurwitz (1961) showed that pilocarpine, acetylcholine and potassium-rich 
Tyrode's solution increased 42K+ release. The two former also decreased 42K+ 
influx. Calcium-free Tyrode's solution eliminated the contractile response to 

134 


