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The alkaloid peshawarine (J), found in Hypecoum parviflorum, is a 

member of the new isoquinolinobenzopyran group of isoquinoline alkaloids. 

The analog 2 was synthesized from (+)-canadaline (6) derived from berberine. 

An investigation of the alkaloidal extracts from 3.8 kg of Hypecoum parviflorum 

Kar. & Kir. (Papaveraceae), collected in the vicinity of Peshawar, Pakistan, has 

yielded 25 mg of the colorless base peshawarine (i), C2 ,HZ ,NOs, mp 190-191° (methanol), 

[a]? -log0 (c 0.2 methanol), hEtoH 228, 245, 293 and 333 nm (log € 4.96, 4.32, 3.78 
max 

and 3.69). The ir spectrum in chloroform shows no NH or OH absorption, but a strong 

peak at 1725 cm-' suggests the presence of a conjugated 8-lactone. 3 

The mass spectrum of the alkaloid possesses a very strong base peak m/e 58, while 

other intense peaks are m/e 190, 163 and 135. 



The CDCIS (60 MHz) pmr spectrum of 1 exhibits an N-methyl singlet at 62.26 (6H), 

a complex C-5, C-6 and C-13 methylene proton absorption between 62.43 and 3.25 (6H), 

a doublet of doublets at 65.55 and 5.73 ( J  = 4.5 Hz) (1H) due to the C-14 proton, a 

rnethylenedioxy singlet at 65.98 (2H) assignable to the substituent at C-2,3; and 

another methylenedioxy absorption, this time as a doublet of doublets, at 66.11 and 

6.18 (J = 1 Hz) (2H) which can be attributed to the C-9,10 substituent. Finally, four 

aromatic protons can be counted downfield, namely the C-4 proton singlet at 66.66, the 

C-1 singlet at 66.98, and the C-11 and C-12 proton doublet of doublets at 

66.93 and 6.65 (J = 8 Hz) (ZH), respectively. 

LiAIHq in ether reduction of peshawarine (1) affords the did 2, C21H25N06, mp 

133-136O (methanol), 225 and 288 nm (log E 4.21 and 3.63), whose mass spectrum 

shows, besides the molecular ion peak mje 387, strong peaks m/e 222, 177, 165, 164, 

163 (= 164 - H), 148 (= 165 - OH), 135 (= 163 - CO), and 58 (base). In particular, 

the presence of species m/e 222 and 165, each of which possesses three oxygen atoms, 

confirms the existence of a 6- rather than a Y-lactone in peshawarine. 

In order to settle the positions of the substituents in peshawarine with certainty, 

the alkaloid was hydrogenolyzed in the presence of hydrogen and 5% Pd/C in ethanol at 

1800 psi and 7S0 for 24 hrs. Work-up gave the amino acid 3, C2,HZQN06, mp 238-240" 

(methanol), hf2F234sh and 291 m (log C. 3.38 and 3.22), mass spectrum m/e 385 (I$+), 
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383, 340, 328, 179 and 58 (base), identical in all respects with material obtained 

by similar hydrogenolysis of the known (-)-bicuculline methochloride (4). 4 

,.' 

To further confirm the structural assignment for peshawarine ( A ) ,  a synthesis 

of the 9,lO-dimethoxy analog 11 was carried out. The N-methyltetrahydrobenzyliso- 

quinoline 5 derived from berberii~e~'~ was cleaved with osmium tetroxide and sodium 

metaperiodate to the aldehyde f?, C21H23N05, mp 139-140° (methanol), vCHC13 1685 cm-l. 
max 

The preparation of f? represents the first reported synthesis of the racemate of the 

alkaloid (+)-canadaline recently obtained from Hydrastis canadensis L. 7 

Reaction of (t)-canadaline (6) with ethyl chloroformate and potassium hydroxide - 
in a CHC13-ether-water biphase system gave rise to the hemiacetal 7 which was - 
immediately 0-methylated with trimethyl orthoformate to the acetal urethan 8, mp 115- 

116' (methanol), C2SH31N03. LiAIHp in THF reduction of 8 yielded the new acetal 9,  

C23Hz9N06, mp 104-105O (petroleum ether). Jones oxidation of the corresponding hemi- 

acetal 2 then afforded the amorphous racemic peshawarine analog 2, C22H25N06. Com- 
CHCl -1 hEtOH 

pound ll exhibits Vmax 1725 cm ; max 230, 247, 292 and 317 nm (log E 4.38, 4.04, 

3.60 and 3.31); nmr N-methyl singlet 62.23 (6H), superimposed multiplet C-5, C-6 and 

C-13 methylene protons 62.45-3.20 (6H), C-10 methoxyl singlet 63.80 (3H), C-9 methoxyl 

singlet 63.90, C-14 proton doublet of doublets 65.33 and 5.55 (J = 4 Hz) (lH), C-2,3 

metbylenedioxy singlet 65.78 (2H), C-4 proton singlet 66.53 (lH), C-1 proton singlet 

66.88 (In), and C-12 and C-11 protons as a doublet of doublets 66.75 and 6.95 (J = 8 Hz) 

(2H), respectively. 

The close similarity in the spectra of peshawarine (1) and il makes it clear that 

they are analogs belonging to the same series, The lowest yield in the individual steps 

leading from 5 to il was 7596. 



Peshawarine is an unusual representative among what has so far been an unrecognized 

new group of isoquinoline alkaloids, namely the isoquinolinobenzopyrans. Recently 

characterized alkaloids which should be classified within this group are hypecorine (g) ,  8 

and bypecorinine (138'9 a l so  known as corydalispirone. 
9 

The biogenetic origin of the isoquinolinobenzopyrans is still unclear, but it seems 

likely that they are derived either from phthalideisoquinolines or from protopines. An 

accompanying alkaloid we have found in g. parviflorum is protopine (2) itself, and 
it is interesting to note that this ketonic base has been found in every Hypecorn 

species that has so far been investigated. 
8,lO-12 
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