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Abstract - A new minor 13-membered cyclopeptide alkaloid tscheschamine
has been igolated from the bark of Zizyphus sativa and its structure was
determined on the basis of spectral studies and hydrolysis.

Zizyphus species (Rhamnaceae) are used in traditional medicine for treating insomnial

? and brouchitisd. They are a rlch source of cyclopeptide alkaloids®.

, healing
of wounds and ulcers

Cyclopeptide alkaloids are polyamide plant bases containing a styrylamine unit in a 13-, 14-, or

15~membered macrocyclic ring systems

7.8, g,

« It is interesting teo note that from Z. sativ56 just like

nummularia9_12 and 2. jujub313 only 13- and l4-membered cyclopeptide

Z. amphibia
alkaloids were lsolated. The 13- and 15-membered cyclopeptide alkaloids were found in Z.

14 4na Z. mucronatal® 16

17

« Z. abyssinica"” possessed only l5-membered cyclopeptide alkaloids

cenoplia

and Z. sEina—christila'l9 were found to contailn only lé-membered alkalolds

of this class. Recently we reported the isolation of nine new alkaloids from Z. sativa?0-23, 1y

while Z. mauritiana

this comminication we report the isolation and structure determinatiom of a new minor alkaloid,
tscheschamine (1), from the bark of this plant.

EXPERIMENTAL

Zizyphue sativa Gaertn bark was collected from Hazara district of Pakistan. The stem bark (5 kg)
was repeatedly extracted with a mixture of CGH6-EtOH-conc.NHkOH ag. (100:2:1) and solvent
evaporated. The residue was dissolved in 7% c¢itric acid and filtered. The aq. layer was basified
with NH,CH to pH 10, and extracted with CHCl3 to give crude alkaloids (2.1 g), The mixture of
crude bases was chromatographed on silica gel (90 g} column, eluting with increasingly polar
CHZCIZ-HEOH nixtures into 10 main fractions. The collected fractions were analysed by TLC
proving in every case to be mixture of two or three compounds. The pure compounds were aseparated

by prep. TLC using chromatotron—7924. JEOL JNM-FX 100 (100 MHz, nmr), Pye Unicam SP8-100 (uv)
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and Perkin-Elmer 580 B (ir) imstruments were used, Mass spectra were measured on MS-50 (Kratos)
at 70 eV with evaporation of the sample in the ion source at ea. 200°%C.

Tscheschamine (l}: Amorphous powder (3.1 mg), mp 197-198°C (uncorr.) was isolated from

nm: 260 and 320; Ir VFBT 3300 (NH), 2820 (OMe), 1680 and 1640
1

fraction-VII. Uv {MeCH) Apax

{amide}, 1615 ( C=C ), 1230 and 1040 (aryl ether). ‘H-Nmr (CDC13/TMS): § = 0.8-0.95 signal
complex (6H, 2C-Me), 3.8 s (3H, OMe), 4.3 d (1H, J = 5.8 Hz, 3-HyPro-2-H), 5.5 m (IH, 3-HyPro-3-
H), 5.9 d (lH, J = 9 Hz, vinyl-H), 6.95 dd (IH, J) = 9 Hz, J, = 12 Hz, vinyl-W), 6.7-8.6 m (I2
H, 8 ArH, 2 olefin protons, 2 amide protons), B8.25 and 7.3 ppm (lH each, D,0 exchangeablie).
MW(Ms): 520.2692; caled for CyqHagN,0g: 520.2688. Ms. 70 eV, m/z {(rel. int.): 520 [M]+ (123,
86[a)] {100), 463 [b] (< 0.5}, 435 [£] (24}, 434 [g] (0.2), 408 [h] (1.5}, 407 [i} (5.9), 406 [4]
(0.6), 243 {pl (8.2), 259 [r] (3.2), 233 [s] (2.5), 216 [t] (1.9}, 165 (CgH NO,, 11.2}, 120
(Cghl gN, 8.6}, 96 (CsHoNO, 8.5), 68 (CyHgN, 9.1).

Hydrolysis: Compound(l) (1.5 mg) was heated in a sealed tube with 1 ml of 6N HCl for 24 h at
120°. Excess reagent was evaporated in vacuo and the residue taken up in HZO for paper
chromatography. The amino aclds were identified by comparison with authentic samples using n-
BuOH-HGAc~H,0 (4:1:501® and n=BuOH-H,0~Me,C0—cone, NH,OH aq. (8:6:1:131Y as solveat systems and

ninhydrin as spray reagent.

By B Ry Ry
OCH,
Tscheschamine {1): Ph-CHy— CHy~CHy~CH-~ H= H-
\ 1
CH
0 0 3
H

Ph-CHy- CHy- CH3—

NH
?-_-0 R Nunmilarine-C (2): (CHq),CH-CH,
Rz i
N Sativanine-E (3): (CHq),CH-CH,— CH,~  CHy— CH,-
R/ \R 3. 372 2 2 3 3
3 L

H

Sativanine-G (4): CH3-CH2—|CH— CH3—CH2—(I2H— CH3- CHy-
CH CH

3 3
RESULTS AND DISCUSSION
Tscheschamine {{M]* w/z 520.2692) was recognized to be a 13-membered cyclopeptide alkaloid from
its uv snpect:r.'um.15 The ir spectrum exhibited bands characteristic for cyclopeptide alkaloids. 2

The lH-nmr spectrum of (1) confirmed the presence of OMe and cis-styrylamine molety. The two

(Dy0 exchangeable) NH signals were recognized at & 8.2 and 7.3 ppm. The cis-olefin proton
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Scheme_1. Important fragments in the mass spectrum of (1).
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adjacent to the substituted bengene of the 13-membered ring system appeared as doublet at § 5.9
ppn while the second olefim proton was found at 6.9 ppm, On acid hydrolysis of (1) isoleucine
and phenylalanine were confirmed by paper chromatography. The melecular formula of (1) was
determined by high resolution mass spectroscopy as Cogllgg Ny 05 The mass spectrum of (1) [Scheme-
1] was most revealing. The molecular ion appeared at mfz 520, The o-cleavage product a (m/z
86) of the terminal amino acid 1soleucine formed the base peak of the spectrum. The fragment b
was observed at mfz 463. The typleal fragments for hydroxyproline m/z 96 and 68, phenylalanine
group m/z 120 and methoxystyrylamine group m/z 165 reveal the identity of the units that form
13-membered ring eystem; £ w/z 43%, g m/z 434, h m/z 408, i m/z 407 represent the whole
macrocyclic ring while p m/z 243, r w/z 259, s mfz 233, and t m/z 216 show their linkage. The
elementary composition of all fragments was substantiated by high resclution mass spectroscopy.
All of spectral data prove the structure (1) for tscheschamine.

The mass spectrum of (1) is closely related to that of [nummylarine-C (2)9 gativanine-g (2)20
and sativanine-G (1)22] 13-membered cyclopeptide alkaloids containing a short side c¢hain.
Tscheschamine (1) differs in structure from (2) in having isoleucine unit instead of N,N-
dimethylphenylalanine as terminal smino acid and phenylalanine instead of leucine a6 an amine
acld bound to the nitrogen of the atyrylamine function. Tscheschamine26 1a a new additionr to the
growing list of nummularine—-C type of l3-membered cyclopeptide alkaloids.
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