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Total Synthesis of the Alkaloid Rhoeadine 
By HIROSHI IRIE,* SHOHEI TAW, and HIROYUKI YXMANE 

(Faculty of Pharmaceutical Sciemes, Kyoto University, K-yoto, Japan)  

Sum~rznry Rhoeadine, an alkaloid from a variety of 
species of the genus Papaver, Papaveraceae, has been 
sy n thesised. 

RHOISAI)INE (I), which occurs in a variety of plants of the 
genus Papaver of the Pnpnveraceae, is an alkaloid of the 
group characterised by its 3-benzazepine structure along 
with the presence of a six-membered acetal (or hemiacetal) 
ring in the molecule.192 In connection with our synthetic 
studies of ochotensine and related  alkaloid^,^ we have 
worked out a route to rhoeadine starting from the inter- 
niectiate (11) for the syntliesis of ochotensine and applying 
a IVagner-Meerwein rearrangement which resulted in 

niethanesulphonyl chloride and triethylaniine in dry 
tetrahydrofuran with cooling to give a mixture of unsatur- 
ated amines (VI) and (VII) in a ratio of 1 : 1. The required 
ally lamine (VI) was isolated as the hydrochloride (easily 
soluble in chloroform), n.m.r. (CDC1,) 7 2.49 (s ,  lH), 3.37 
(s, lH), 2.16 (a, lH,  J 8 Hz), 3.26 (d, lH, J 8 Hz), 2-81 (s, 
lH,  olefinic proton), 3.37 and 3.96 (s, 2H each, O.CII,.O), 
and 7-26 (s, 3H, N-CH,); A,,, (EtOH) 230, 249 (sh), 257 
(sh), and 335 nni (E 19,500, 15,300, 13,600, and 16,300). 
The corresponding free base is rather unstable and con- 
verted gradually into the enamine (VII) on chromato- 
graphy on alumina or on stailding in an alkaline solution. 
The enamine (VII) is a stable base with the following 

(n) R'z R2= OH j R3=H 
(IYI) R'= R2 =OH; R3= COzEt 
(on R ' , R ~ =  O-CH2- 0 R3=COzEt 

physical properties: 1i.ni.r. 7 3-02 (s ,  lH), 3.37 (s ,  1H) 3.25 
(d, lH, J 8 Hz) ,  3.01 (d, lH, J 8 Hz),  6.23 (s ,  2H, benzylic 
protons) and 7-62 (s, 3H, N-CH,); A,,, (EtOH) 275 and 
348nm ( E  10,000 and 24,3001, A,,, (EtOH + HCl) 244, 
318, and 346 nm ( E  23,000, 16,500. and 18,000). 

(Yn 

enlargeinent of the isoquinoline ring in the intermediate 
(11). The spiro-isoquinoline (11) was treated with ethyl 
chloroformate and triethylainine to give, after alkaline 
liydrolysis of the (partly) formed O-ethoxycarbonyl group, 
the urethane (111) , This was iiiethylenated with niethylene 
iodide and potassium carbonate in diiiiethyl sulphoxide to 
furnish the diniethylenedioxy-spiro-isoquinoline ( I X r ) .  
Treatiiient of this with lithium aluniinium hydride gave, as 
the sole product, the K-niethylamino-alcohol (V) in which 
the liydroxy- and the nitrogen groups were trans-orientated 
as shown by the i.r. spectrum in a dilute carbon disulphide 
soh t ion (non-hydrogen-bonded hydrosy band at  
3605 cm-l). 

T I i v  iV-methylariiiiio-alcoliol (V) was treated with 

. ,  
Osidation of the allylamine '(VI) with osmiuni tetroside 

in cther gave the diol (VIII), n.ni.r. (CDCI,) T 2-55 (lH, s ) ,  
3-39 (s, lH), 3.15 (s, 2H), 4.50 (s, lH, CH.0)  5.62 (s, lH, 
XCH.), and 7.72 ( s ,  3H, N-CH,). Treatment of (VIII) 
with sodium metaperiodate for 5 min. with ice-cooling, 
followed by sodium borohydride, gave ( &) -rhoeagenine 
d id  (IX), m.p. 142-143" whose i.r. (CHCI,), mass, and 
n.m.r. spectra were superiinposable upon those of the 
rhoeagenine diol from natural sources. Since rhoeagenine 
diol had already been re-converted into rhoeagenine (X) 
and rhoeadine (I),4 we have completed the first synthesis 
of rhoeadine. 

(Receiued, October 26th, 1970; Cam. 1836.) 

t Supplied by Professor F. Santav?. 
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