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Summary : The structure of a new quaternary dihydrofuroquinoline alkaloid, 
veprisinium salt, isolated from Vepris louisii and possessing antibacterial 
activity, has been determined from spectroscopic and chemical data and con- 
firmed by partial synthesis. 

There has been considerable interest in the dihydrofuroquinoline alka- 

loids of the Rutaceae. Of particular significance is the work of Grundon 

and collaborators on the determination of the absolute configuration of 

these alkaloids by asymmetric synthesis 
l-3 and that of Rideau et al4 on the 

biological activity of some members of this group. We report herein the iso- 

lation and structure determination of a new antibacterial quaternary dihydro- 

furoquinoline designated as veprisinium salt from the trunk bark of Vepris 

louisii G. Gilbert (Rutaceae). 

The aqueous methanolic extract after extraction with chloroform was 

acidified to pH 2 (5%HCl) and treated with a solution of Mayer's reagent5. 

The precipitated alkaloidal complex was converted to the alkaloid hydrochlo- 

rides mixture with Amberlite IRA 400 in the chloride form. Purification of 

the quaternary salts by Si gel column chromatography afforded veprisinium 

chloride 1 as an amorphous powder (0.2% dry weight) (a):'-14.2" - (MeOH). 1 
was further characterised as the iodide, (needles from MeOH-ether), m.p. 

126-127=', (+12.2" (MeOH), and the perchlorate, m.p. 171-172' (needles 

from MeOH-ether), (cI)~ 21-11.80 (MeOH). Elemental analysis for the iodide and 

perchlorate of veprisinium 1 agreed with the empirical formula C18H24N05 for 

the cation. 

The i.r. spectrum of veprisinium perchlorate 1 had absorptions at vmax - 
3495, 1630, 1600, 1500 and 800 cm -1 

indicating the presence of a hydroxyl, 
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an =N-Me and an aromatic system. The U.V. spectrum, &gBH (Emax) : 205 

(24,700), 222 (46,700), 255 (49,500) and 327 nm (15,400), was very similar 

to that of 0-methylhydroxyluninium chloride z6. The 'HNMR spectrum of 1 

(perchlorate) in DMSO-d6 was well-resolved and showed signals for two gemi- 

nal methyl groups attached to an oxygen-bearing carbon atom (6 1.20 and 

1.331, three methoxyl groups represented by singlets at 6 3.87, 3.91 and 

4.2, an =&-Me group (6 4.45), an isolated -CH-CH2-moiety represented by a 

two proton doublet (J8Hz) at 6 3.90 coupled to a one-proton triplet (J8Hz) 

at 6 5.20 and two ortho-coupled aromatic protons (6 7.98 and 7.60 (1H dou- 

blets, J9Hz)). The chemical shift, 6 7.98, of the down-field doublet indica- 

ted that one of the aromatic protons was at C-S6. Finally, a one-proton 

sharp singlet at 6 4.98 which disappeared on deuteriation was assigned to an 

OH group. Lack of splitting of this signal eliminated the possibility of the 

isomeric dihydropyrano structure 3 for veprisinium salt. The above spectral - 
data suggested structure A, Z&(1-hydroxy-1-methylethyl)-4,7,8-trimethoxy-9- 

methyl-2,3-dihydrofuro D,3-bJquinolinium for veprisinium salt. 

Structure 1 was readily confirmed by partial synthesis. N-methylpres- 

kimmianine 47 - in ter-butyl alcohol containing concentrated sulphuric acid 

was stirred with meta-chloroperbenzoic acid at 25" following the synthesis 

of 0-methylbalfourodinium salt by Clarke and Grundon 8 . Work-up in the usual 

manner followed by treatment of the resulting persulphate with perchloric 

acid afforded the racemic veprisinium perchlorate almost quantitatively, 

m.p. 201-203' (needles from MeOH-Ether), whose i.r. spectrum was superimpo- 

sable on that of the natural product. 

The structure 1 was further confirmed by chemical reactions. Dequater- - 
nisation of the iodide with anhydrous pyridine at 80°g gave the laevorotato- 

ry 4-quinolone 2, (prisms from EtOAc), m.p. 173-175' (a)i1-56.60 (MeOH), 

m/e 319 CM+) and other prominent ion fragments at m/e 304, 286, 276, 248 

and 232. The i-r., U.V. and 'HNMR spectra were consistent with structure 5 _. 
Treatment of veprisinium perchlorate 1 with 2N NaOH on the other hand yiel- 

ded a dextrorotatory 2-quinolone 5, m.p. 127-128', (a)~1+19.5e 

tical (u.v., ms, 'Hnmr, 

(CHC13) iden- 

i.r.) with racemate 2, m.p. 114-116' prepared by 

oxidation of N-methylpreskimmianine 4 with meta-chloroperbenzoic acid follo- 

wed by extraction with NaOH (ZN)". 

The CD spectrum of veprisinium chloride 1 in EtOH with (0)304 + 11,070, 

(0252 + 12,900 and (G)216 - 32,000 has the same sign with that of (S)-O- 

methylhydroxyluninium chloride 2 6 and thus showsthat 1 has the absolute - - 
configuration S. Though this assignment is supported by the signs of rotation 



of the two degradation products of I, viz : the 4-quinolone 2 and the 

2-quinolone 5 (compare with the signs of rotation of the corresponding qui- 

nolones obtained from (RI-platidesminium salt 5 , a more direct determina- 

tion by asymmetric synthesis is desirable for confirmation. The assigned 

S configuration however does not agree with the proposed general stereo- 

chemical correlation of aromatic hemiterpenoids 
12 . 

Veprisinium chloride exhibited growth inhibitory activity against 

staphilococcus aureus at 2OOpg using the biodisc method but was totally 

inactive against Escherichia coli. 

OMe 
I 

1; R’= R*= Me 

2. RI+ R*= CH, 
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