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The first total syntheses of racemic peshnwarine (L), aobsnine (5) 
and corydalisol (5) have been achieved starting from synthetic coptisine 

(6). (-)-Peshawarine (1) has been interrelated with (+)-rhoesgenine 

methiodide (14) of known chirality. The absolute configuration of 

(+)-canadaline (16) has also been established through oorrelation with 
(+)-stylopine (2) of known stereochemistry. 

The characterization of the alkaloid (-)-peshswarine (1) has previously been described, 

together with the synthesis of the racemic analog 2 derived from berberine (3).3 We now 

wish to report the first total synthesis of (*)-penhawarine (5). and of the raoemstes of 
4 5 

the related naturally occurring secoberbines aobsmine (5) and (+)-oorydalisol (6) start- 
trig fro", synthetic coptisine iodide ( 6 ) . ' 3 s 7  



Coptisine iodide (6) was benzylated with benzylmagnesiurn chloride to furnish 8-benzyl- 

dihydrocoptisine which, without purification, was reduoed with NaBH4 in methanol to provide 

an 88$ yield of 8-benzyltetrahydroooptisine ( I ) ,  C26HZSN04, mp 162-164O (MeOK); rnethiodide 

salt, C2 1H26N04 I, mp 207-20Q0 (EtOH), Scheme I. Hofmann degradation of the rnethiodide salt 

using methanolic KOH afforded an 87"pield of the oily benzyliso4uinoline 8, C21H2SN04. 

Lemieun-Johnson-Pappo oxidation of 5 gave rise to (*)-sobarnine (4). C20H,8N06, mp 

168-168.50 (MeOK), b:ja23 1685 cm-l, in 87s yield. Reduction of (i)-aohamine (3 with 

NsBX4 led quantitatively to the previously unsynthesized (11-corydalisol (5), C20H2iNOs, 

TOP 127-1280 (M~oH), bZ3 3160 em-'. 

When (+)-aobarnine (4) was treated with ethyl chloroformate and KOH, intramolecular 

displacement occurred leading in 776 yield to hemiscetal 9 which was rapidly and 

quantitatively converted to acerai lo, c ~ ~ H ~ ~ N o ~ ,  mp 126-126.5° (M~ox), using methanol 

containing a trace of HC~. 

The basic acetal 11, c ~ ~ H ~ ~ N o ~ ~  mp 197-19s0 (ether), was generated in 80% yield 

upon LIAIH~ in THF reduction of the urethan acetsl 10. Acid hydrolysis of 11 provided 

hemiacetal 12 which was oxidized with pyridinium ohloroohrmate to the desired 

(+)-peshawarine (A), Cl,H2,NO6, np 182-183° (MeOK), in 80% yield from 11 (Soheme I ) .  

Synthetic racernio was identical with the levqrotstory alkaloid in terms of tle Rf 

YB~YBS, and pmr and mass spectra. 
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Turning now to the determination of the absolute configuration of (-)-peshawarine, 

(+)-peshswarinediol (13). obtained from LiAIHg reduction of the natural alkal~id,~ is 

identical in terms of mp, spectral properties and circular dichroism curve with the Emde 

degradation product from (+)-rhoeagenine methiodide (14)8*9 of known absolute oonfigura- 
tion, so that the stereochemistry of (-)-peshawarine (4) and (+)-peshawarinediol (13) 
must be as indicated. 

10 

Perusal of the literature also allowed the assignment of absolute configuration to 

the secoberbine alkaloid (+)-oanadaiine (16). (+j-corydalisol (q) has been interrelated 

chemically with the tetrahydroprotoberbeeiie (+)-stylopine (18) of established ~hirality.~ 

Reduction of (+)-canadaline (16) is known to yield (+)-canadalisol (5).l1 By analogy to 

(+)-corydalisol (5) ,  (+)-canadslied (g), and consequently (+)-canadsline (g) ,  must 

POSB~SS the identical absolute configuration. The optical rotation of aobamine (4) has 
not been reported. It is likely, however, that it too will be found to be dentrorotatory. 

since the absolute configuration of (-)-peshawarine (1) differs from that of the 

other secoberbines discussed here, it can be adumbrated that in nature a reooberbine 

such BS 9, derived from oxidative cleavage of a protoberberine, might undergo intra- 

molecular S 2 displacement at the asymmetric center to generate (-)-peshawarine (1). 
N - 
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