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The epigeal part of Peganum harmala L. family Ligophyllaceae contains a number of pharmacologically
active alkaloids [1, 2]. There is information in the literature on the spotaneous oxidation of peganine to vasici-
none [3] and of deoxypeganine to deoxyvasicinone [4]. In the process of isolating peganine and deoxypeganine
from the plant raw material, the oxidation products are undesirable impurities the chromatographic detection
of which is difficult in view of the low sensitivity of revelation (by the Dragendorff reagent and by iodine vapor—
20 and 200 ug for deoxypeganine and deoxyvasicinone, respectively). To investigate the latter compounds, we
have used a polarographic method the results of which are given in the present paper. We first studied the
polarographic properties of the alkaloids of Peganum harmala: gquinazoline alkaloids (peganine, deoxypeganine,
vasicinone, deoxyvasicinone, and peganol) and indole alkaloids (harmine and harmaline) {5]. They all form
catalytic hydrogen waves in aqueous ethanol in the presence of tetraalkylammonium salts and bases (Table 1).
Vasicinone, deoxyvasicinone, and harmine showed clear diffusion waves in addition to catalytic waves (see
Table 1). The difference in the values of the half-wave potentials of peganine and vasicinone, and of deoxy-
peganine and deoxyvasicinone, have been used for the detection of the oxidation products (down to 0.1%) in the
main substance. Where the impurities are present, on a polarogram in 0.1 N (C,Hz),NOH in 80% ethanol before
the peganine wave withE;/y =—1.95 V (for deoxypeganine, with E; 2= 2.18 V), a distinct wave of vasicinone ap-
pears with Ey/5 =— 1,70 V (for deoxyvasicinone, with E; /p =" 1.85 V). By using the method of standard solutions
[6] we estimated the amount of oxidized form in peganine and deoxypeganine. It was found that the autooxidation
‘of the bases takes place during their storage and during various chemical operations: evaporation, elution, ete.
The timely conversion of the bases into their hydrochlorides stabilizes them [4]: no oxidation products were
found in solutions of peganine and deoxypeganine hydrochlorides.

According to the literature, on the reduction of vasicinone and of deoxyvasicinone, depending on the re-
agent, either reduction of the carbonyl group of the quinazoline ring [7] or of the C— N double bond with the re-
tention of the carbonyl group [8] takes place. To elucidate the mechanism of the polarographic reaction, we de-
termined the number of electrons participating in the process and investigated the products of chemical reduc-
tion: dihydrovasicinone, dihydrodeoxyvasicinone, and the alkaloid peganol [9]. By polarographic microcou-
lometry [10] we found that the number of electrons for vasicinone and for deoxyvasicinone was two. The retention

TABLE 1. Polarographic Indices of the Alkaloids of Peganum and
Their Derivatives; C = 1.0 mM

0.1N (C,H;),NI, 80% ethanol | 0.1 N(CpH;),NOH, 80% ethanol
diffusion catalytic hy~ }diffusion catalytic hy-

Name | wave drogen wave |wave drogen wave
L, |-Eyp |hime ["B/29 Ids |-Eyp {lime |_

HA v juA v pA |y lpA By V
‘Peganine - - 3,411 1,88 - — 2,231 1,9
De%xypeganine —_ - 3,281 1,88 —_ — 2,36 | 2,18
Vasicinone 3,8711,60]22:01 (2,02 [3,81{1,70| 12,84 | 2,32
Deoxyvasicinone 3.93}1,68}927,511 1,98 |3,93]1,85116,77 ] 2,30
Dihydrodexoyvasicinone 3,97 11,68 | 41,66 | 2,01 | 4,03 }2,05{ 15,46 2,30
Peganol - —_ 6,031 2,06 3-53 1—55 -— —_
i 3,9311,76 ) — ) R - —
g::régiiene — — 157,64} 2,13 | — — 136,681 2,41
Tetrahydroharmine — — 156,331 2,12 — — 135,37 2,42
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of the diffusion wave in the dihydro derivatives of the alkaloids and its absence in the case of peganol (see
Table 1) show that the carbonyl group undergoes polarographic reduction and the reaction product is the corre-
sponding carbinol. The reality of this scheme was confirmed by a study of the UV spectrum of the product of
the electrolysis of deoxyvasicinone at a controlled potential: its spectrum had only one maximum, at 276 nm,
which shows the absence of a quinazolinone structure from it [11].

For harmine the number of electrons found was two. In the case of harmaline (dihydroharmine) there is
no diffusion wave (see Table 1). Consequently, in harmine the C— C double bond undergoes hydrolysis and the
product of the electrode reaction is dihydroharmine.

EXPERIMENTAL

The investigation was performed on an LP-55A polarograph. The characteristics of the capillary at -
hHg 55 cm were: m =2.175 mg* sec™!, t = 2 sec in 1 N KCl. An electrolyzer with an internal anode was used,
and the femperature of the determinations was 25 + 0.5°C.

SUMMARY

1. The polarographic behavior of seven alkaloids from Peganum harmala have been investigated. The
products of the electrode reactioninthe reduction of vasicinone and deoxyvasicinone are the corresponding car-
binols, and in the reduction of harmine the product is dihydroharmine. -

2. The possibility has been shown of using the polarographic method for studying the oxidation of peganine
and deoxypeganine.
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