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Two major bisbenzylisoquinoline alkaloids, isotetrandrine and berbamine
and three protoberberine type alkaloids berberine, palmatine, and jatror-
rhizine were isolated from seeds of Berberis thunbergii DC. Berberine and
oxyberberine, which is not present in the seeds, were isolated from the
pericarp. Identity of the isolated substances was verified by spectral means (i.r.,
u.v., and mass spectrometry), optical rotation, and comparison with specimens.

W3 cemsan pactenuss Berberis thunbergii DC. BblfeneHbl ABa TIJaBHLIX
ankajgouaa 6McOeH3WIN30XMHOIMHOBOM IPYNIbl H30TETPAHAPHH 1 GepOaMuH.
M3 OKOJOIIOAHHUKOB BbIIEJIEH OCHOBHOW anKajlouj TPeTHYHON ¢pakuuu
OKcHO6epOEPHH, KOTOPbIH OTCYTCTBYET B CEMEHAaX 3TOT0 pacTeHus u 6ep6epuH.
W3 4eTBEpTHYHBIX OCHOBAaHHMi BbIACNIEHbI U3 ceMsH GepOepHH, MajlbMaTHH
1 AaTpoppHuMH. OCHOBaHMS MAEHTH(UUNPOBAHLI CPABHEHUEM C MCTHHHBIMH
o6pa3laMH U Ha OCHOBaHHM CIEKTPAJIbHBIX AAHHBIX ¥ ONITHYECKOTO BPALLEHHS.

Berberine, jatrorrhizine, and aporfine alkaloid magnoflorine were isolated from
the underground and aerial parts of this plant together with tertiary bases
oxyberberine, berbamine, oxyacanthine, and isotetrandrine [1, 2]. The presence of
alkaloids in fruits has not been tested so far. From the chemotaxonomic point of
view it is important to ascertain the presence of secondary metabolites in the
individual parts of the plant and therefore we studied their occurrence in fruits.
Alkaloids berberine, berbamine, palmatine, oxyacanthine, jatrorrhizine, magnoflo-
rine, and columbamine are present in most species of the genus Berberis L. Six
species, B. vulgaris, B. tschonoskyana, B. laurina, B. laurica, B. amurensis, B.
baluchistanica, contain new isoquinoline alkaloids [3]. It has been found that roots
and stems of B. oblonga and B. integerrima contain alkaloids in an approximately
equal ratio, which is not the case with leaves [4, 5]. Oblongamine, a new type of
monoquaternary oxyacanthine type [4] phenolic alkaloid and 2'-N-methylber-
bamine [5] were found in the portion of tertiary alkaloids from roots of B. oblonga;
2'-N-methylberbamine is the first monoquaternary phenolic bisbenzylisoquinoline
base. Seeds and pericarps of B. thunbergii pc. growing in this country were
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reported to contain palmatine and no magnoflorine in contrast to other parts of this
plant.

Experimental

Melting points were determined on a Kofler block, i.r. spectra were measured with
a Specord UV VIS (Zeiss, Jena) spectrometer, optical rotation with a Bendix, model 143 A,
polarimeter, and mass spectra with an AEI-MS 902 apparatus. Solvent systems for
thin-layer chromatography on silica gel (Lachema, Brno) and Silufol UV 254 (Kavalier,
Votice) were: methanol—diethylamine 4:1 (S,) and cyclohexane—chloroform—di-
ethylamine 4 : 5: 1 (S,); detection of u.v. fluorescing alkaloids under u.v. light and with
Dragendorf reagent.

Extraction and isolation of alkaloids

Fruits were collected in January 1977 in the city of Bratislava. Seeds were separated from
the pericarp and each part was separately dried at room temperature. The ground seeds
(2470 g) were stepwise extracted with light petroleum and methanol in a Soxhlet apparatus,
the extract was concentrated under diminished pressure, dissolved in acetic acid (5%),
filtered, made alkaline with NH,OH to pH 8 and extracted with ether. The ethereal layer
afforded after evaporation a mixture of tertiary alkaloids, the work-up of the aqueous layer
gave a mixture of quaternary bases. Pericarp (2675 g) was worked up in the same manner.

The ethereal portion from seeds (1.64 g) was separated by column chromatography on
basic alumina (Woelm, 150 g, activity grade I) in benzene, benzene—chloroform, chloro-
form—methanol, and methanol. Isotetrandrine (36 mg) was obtained from the chloro-
form (30%)—benzene eluent after crystallization from ether. M.p. 182°C, [a]3 = + 160°
(¢ 0.21, CHCL,), R, 0.60 (S,). Reported [6, 7] m.p. 182°C (benzene—light petroleum),
[a]y = +146° (methanol) or [@]¥=+150.7° (CHCl,). The i.r. and u.v. spectra are identic
with those given in the literature. Mass spectrum m/z 622.3042 (M*) (for C,;H,,N,O,
calculated 622.3044), 485 (M — 137),431 (M — 191) accords with the published data [8, 9].

Elution with methanol (10% )—chloroform furnished berbamine (59 mg) which showed
a positive FeCl, reaction [10]. M.p. 128—130°C (cyclohexane—benzene), [a@]3 = +103°
(c 0.2, CHCl,), R, 0.25 (S,). Reported m.p. 135—140°C (benzene), [a] = + 103° (CHCL,)
[7]. The i.r. spectrum (KBr) displayed a band at 3450 cm™ characteristic of a phenolic‘
functional group. The u.v. spectrum (MeOH) showed maxima at 284 nm (log € 3.84), with
addition of 0.01 M-NaOH at 287 nm (log £ 4.10). Mass spectrum m/z 608.2875 (M*) (for
C,,H,,N,O calculated 608.2886), 471 (M —137) and 417 (M — 191) is identical with those
of an authentic specimen and literature [9, 11].

To the aqueous layer after removal of the mixture of tertiary alkaloids, acidified with
concentrated HCI to pH 4, a saturated solution of KI was added. Quaternary iodides of
protoberberine alkaloids formed were extracted with chloroform, dried with Na,SO, and
evaporated to dryness (154 mg). Separation by colur.  chromatography on neutral alumina
(Reanal, 15 g, activity grade II) using chloroform, chloroform—methanol, and methanol as
eluents afforded palmatine iodide from methanol (1% )—chloroform (9.1 mg). M.p.
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225—228°C (water) and R, value 0.16 (S,) are in accordance with those of the specimen.
Reported [12] m.p. 239—241°C (water). Maxima in the u.v. spectrum (228, 265, 350,
425 nm, log € 4.50, 4.48, 4.49, 3.82, respectively) are consistent with data reported [13].
The same eluent afforded berberine iodide (15.9 mg), m.p. 270—274°C (methanol),
R, 0.20 (S,), m.p. and u.v. spectrum are identical with those of the specimen. Reported m.p.
262°C [12] (methanol). Elution with methanol furnished the third alkaloid of R, 0.73 (S,),
(23 mg). Since this base failed to crystallize, it was reduced with Zn powder in acetic acid;
the work-up afforded tetrahydrojatrorrhizine (2.2 mg). M.p. 205°C (methanol) and
R, 0.22 (S,) agree with values of the specimen and literature [14].

Alkaloids in the pericarp

The content of the ethereal portion (1.25 g) was separated by column chromatography on
neutral alumine (Reanal, 120 g, activity grade IT) with the same solvents as before. From the
fraction methanol (10% )—chloroform oxyberberine (6 mg) was obtained. M.p. 195—200°C
(methanol), R, 0.41 (S,). Reported [11] m.p. 190—194°C (CHCL,). The u.v. spectrum in
methanol showed maxima at 228, 286, 315, and 345 nm (log € 4.58, 3.96, 4.32, 4.53)
identical with those reported [11]. Mass spectrum m/z 351.1114 (M*) (for C,H,,NO;
calculated 351.1107), 336 (M — CH,), 322, 308, 292 agrees with the literature [11]. Further
two alkaloids found in the pericarp are, basing upon their R, values, identical with
isotetrandrine and berbamine, isolated from the seeds. Oxyberberine is not present in seeds
of this plant.

The aqueous layer after separation of tertiary alkaloids was made alkaline with 40%
solution of NaOH (pH 10—12) and extracted with ether. Addition of crystalline citric acid
to this ethereal solution resulted in separation of citrates of protoberberine bases, which
were transformed into chlorides with dilute (1 : 1) hydrochloric acid. Crystallization from
methanol gave berberine chloride (8.5 mg). M.p. 204°C and the R, value are in accordance
with the reported data [15]. '
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