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Abstract—The alkaloids of the most common Egyptian Salsola species were studied. Four bases were
isolated from S. tetrandra: a major constituent, triacetonamine and two other minor bases as well as betaine.
TLC showed that the same compounds were present in S. kali, S. longifolia and S. rigida.

INTRODUCTION

THE ALKALOIDS salsoline and salsolidine were isolated from Salsola richteri Kar. 1-2 Salsamine
isolated from this species® was established to be an artefact formed during the extraction
of the alkaloids.* Borkowski et al.’ also found salsoline in S. kali L., S. soda L. and S.
ruthenica Iljin. Subaphylline was isolated from S. subaphylla C. A. Mey.®

Salsoline (6-hydroxy-7-methoxy-1-methyl-1,2,3,4-tetrahydroisoquinoline) and its hydro-
chloride are useful in the treatment of hypertension” and the hydrochloride salt was
introduced in the U.S.S.R. Pharmacopoeia (Moskow 1968). The methyl ether derivative
(saldolidine) is pharmacologically active against hypertension.®

Hsia T’ien Liang et al.® reported the presence of betaine in S. ruthenica Iljin but could
detect neither salsoline nor salsolidine.

The present paper deals with the alkaloids of the most common Egyptian Salsola species,
viz. S. tetrandra Forsk., S. kali L., S. longifolia Forsk. and S. rigida Pall.°

RESULTS

Triacetonamine, two other bases (II and III) as well as betaine are present in all species.
Triacetonamine has been isolated from other plants, e.g. Acalypha indica.'* However, its
occurrence in Salsola is reported here for the first time. It is not an artefact arising from
acetone and ammonia present during the extraction process since it can be separated from a
dichloroethane extract.

* Professor of Applied Pharmacognosy, Faculty of Pharmacy, Cairo University, Cairo, U.A.R.
1 Professor of Pharmaceutical Chemistry, Westfalischen Wilhelms University, Miinster, W. Germany.

* A. P. Orecksov and N. F. PROSKURNINA, Bull, Acad. Sci. U.R.S.S. Classe Sci. Math. Nat. Ser. Chim. 957
(1936).
2 K. KaLimatov and K. R. Rustamov, Uzb. Khim. Zh. 6, 80 (1963).
3 A. P. Oreckrov and N. F. PROSKURNINA, Bull. Soc. Chim. Fr. 5, 1265 (1937).
4 N. F. PROSKURNINA, J. Allg. Chem. 28, 256 (1958).
5 B. Borkowskl, K. Drost and B. PASICHOWA, Acta Polon. Pharm. 16, 57 (1959).
¢ A. A. RyasinIN and E. M. IL'INA, Doklady Akad. Nauk. S.S.S.R. 67, 513 (1949).
7 H. WastL, Hahnemannian Month. 81, 243 (1946).
8 F. KrYLOV, Sb. Nauchn Fr. Ryzausk, Med. Inst. 15, 45 (1962).
2 Hsta-T’IEN L1aNG, CHIH CHUNG CHAO, UNING-HSICH, YEN YURUG CHEN and FEN YUNG Fu, Yao Hsuch
Pao 10, 2 (1963); Chem. Abs. 59, 14296 (1963).
10y, TackHOLM, Students Flora of Egypt, p. 434, Anglo Egyptian Bookshop, Cairo (1956).
11 C. RIMINGTON and G. C. S. RoETs, ref. C. 1938, II 3408 WALTER KARREN, Konstitution und Vorkommen
der organischer Pflanzenstoffe, p. 104, Birkhauser, Verlag, Basel (1958).



3304 PHYTOCHEMICAL REPORTS

Base II seems to be a cyclic secondary amide either with or without an aromatic substitu-
tion. Base IIT contains an —NH— group and an ether linkage in the molecule. Due to the
shortage of material, no further study could be carried out.

EXPERIMENTAL

Column chromatography of S. tetrandra extrdcts. Successive extracts of the defatted powdered plants
(moistened with 25% NH,OH and extracted by percolation with (CH,Cl),, then with acetone and lastly
with 75 ¢, EtOH) were fractionated separately on alumina column, after treating each extract after removal of
the solvent with 2%, HCI, till complete removal of the bases. The acidic layer was filtered and shaken with
benzene to remove any extraneous matter. The acidic layer was neutralized with cold NH,OH to pH 7,
made alkaline with K,CO3 to pH 8 5-9 and extracted with CHCl;. After washing and drying, the solvent was
removed in vacuo at 45° (residue A, B and C). The aq. alkaline layer (M) of each extract still responded to
alkaloidal tests.

The column was eluted with hexane, varying proportions of hexane-benzene, benzene, varying propor-
tions of benzene-CHCl;, CHCl;, CHCl;-MeOH (9:1, 4:1, 3:2 and 2:3) and MeOH. TLC of these
fractions revealed the presence of three bases (I, II and III) in the organic phase. The aqueous phase revealed
one spot (IV).

Base I. Base I, CoH,sNO (155), m.p. 48-50°; yellowish crystalline rectangular platelets, were obtained
from hexane-benzene (3:2 and 1:1 fractions). It has a mouse-like odour, was soluble in most solvents and
was homogeneous by TLC. The hydrochloride, m.p. 200°; (Found: C, 56-93; H, 963, N, 7:60; required for
C,H,,NO HCI: C, 56:59; H, 9-50; N, 7-33%.[a]% +-14-3 (in EtOH)). Base I proved to be triacetonamine
on the basis of mass, IR and NMR spectral and R, comparison with an authentic sample.

Base II. Transparent crystals (m.p. 117-118°) obtained from the fractions eluted with benzene-CHCIl;
form 3:7 (residue A) and benzene-CHCl,, 2.3 (residue C). Base II has R, 0-11 in MeOH-H,O (1:1) orin
BuOH-HOAc-H,O (4:1:2) and is not 1dentical with salsoline or salsolidine. The IR spectrum shows two
bands at 3400 cm~! and 3180 cm~! which are attributable to the NH absorption bands of a cis-bonded
secondary amide. The two carbonyl absorptions of the amude are found at 1670 cm ™! and 1630 cm™~'. A
phenyl group 1s probably absent since there is no absorption at 3030 cm™'; however two weak bands are
found at 1500 and 1580 cm~! which may indicate the presence of an aromatic group.'? It 1s also probable
that this compound 1s a cyclic secondary amide, because of the absence of the NH absorption bands for non-
cyclic amide at 15701515 cm™ 1.

Base III. A dark brown oily residue obtained from CHCl;-MeOH (9:1) fractions of residue A and C;
giving positive alkaloidal tests and a single spot on TLC (BuOH-HOAc-H,0) (4-1:2) with R, 0-16 different
from salsoline or salsolidine. The hydrochloride, also gave one spot (R, 0 16) and melted at 283°. The IR
spectrum (KBr) shows bands at 3045 cm~* (=CH olefinic), at 2927 cm~! and 2850 cm™!, also at 1395
cm~! and 1455 cm~! (—CH,— group), at 2650 cm~* and 2450 cm~! (ionized NH in the form of salt),
at 1110 cm™! (C—O—C ether linkage) and at 1510 cm ™! and 1570 cm™?* (deformation of NH).

Water soluble base IV. The extraction was conducted according to the reineckate method.!® The TLC
revealed two spots, a major one with R, 0-58 (1dentical with betaine) and a minor one R, 0-06 using MeOH-
H,O (1:1). After purification, base IV had m.p. 293° with decomposition, elementary analysis, (Found:
C, 51-70, H, 10 29, N, 11-08, calc. for betaine (CsH,;NO,): C, 51-26; H, 9 46; N, 11-96; 1ts hydrochloride,
m.p. 240°, undepressed with authentic betaine hydrochlorideand gaveidentical IR spectra). The UV spectrum
shows absorption at 202 nm. The NMR spectrum in methanol shows the (CH3);N-absorption at 705 =
(nine protons) and a methylene group (two protons) at 6 5 +.

Investigation of the bases of the other Salsola species. TLC examination showed that betaine, triaceton-
amine, base II and base III are present in all the other three species. S. longifolia has an additional spot
(R; 0-36) in the BAW nuxture. Salsoline and salsolidine are universally absent.
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