Metrahediron Latters Vol. 21, pp 3315 - 3318 0040-40%97 80/ 0822-3315¢02.00/0
© Perganon Press Lid. 1980. Printed in Great Britain

KALASHINE, A NOVEL TYPE APORPHINE-BENZYLISQQUINOLINE ALKALOID
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Berberis orthobotrys producee the wew dimer kalashine (1), together with the previously
reported pakietenamine (2) and pakistanine (3). Kalashine 12 the first aporphine-benzylisoqui-
noling known to be substituted at (-il. Actd catalyszed rearrangement of pukistanamine (3) in
3N HCL eads to I-O-methylpakistanine (6) together with small amounts of 1-O-methylkalashine (7)
and (+)-armepavine (8). Rearrangement of 2 using methanol comtaining a little 3N HCL gives
about equal amounts of € and 1,10-di-O-methylpakieotanine (9).

One of the hallmerks of the twenty-three apcrphine-benzylisoquinoline alkaloids presently
known is that the hindered aporphine C-11 position is always unsubstituted. We wish to report
here the isolation and structural elucidation of kalashine (1), the first aporphine-benzyliso-
quinoline alkaloid substituted at that site.z

Six kilograms of the roots of Berberis orthobotrys Bienert ex Aitch, (Berberidaceae) were

collected near the Kalash valley of the Chitral region of Pakistan, adjoining the Afghan border.3
The resulting five kilogramé of dried roots were powdered and extracted with cold ethanol, Acid
extraction followed by basification provided 36 g of basic extract. A 9 g portion of this extract
was repeatedly fractionated on Merck silica gel F-254 tlc plates using CHClyz:HN(Et), (90:10) as
the developing Solvent.4

In addition to pakistanamine (2) which is the main alkaloid in the plant, and to the accompa-
nying pakistanine (_3_),5 a small amount (3.5 mg) of the colarless diphenolic base kalashine (1)
was cbtained, Cy;H;)N;05. The mass spectral fragmentation pattern of kalashine (1) is character-
istic of an aporphine-benzyliscquinecline dimer with peak m/e 607 (M - 1)+, and base peak m/e 206
corrésponding to fragment a or to the A and B rings of the benzylisoquinoline moiety. The other
intense fragments, m/e 403 (M ~ a + H)+, 311 (M - b - H)+, 296 M - E)+ and 107 (c - 5)+ suggested
that the alkaloid was bonded at the lower portion of the benzylisogquinoline residue through a
diphenyl ether linkage to the aporphine system,

The most notable feature of the nmr spectrum of kalashine (Table) is the absence of a down-—
field H-11 proton signal, thus denoting substitution at the aporphine C-11 position. Moreover,
this spectrum which shows the presence of three methoxyl and two N-methyl groups, as well as of
nine aromatic protons,could be readily interpreted by assuming that the benzyloxy portion of the
benzylisoquinoline moiety was bonded to C-1l1 rather than to the more usual C-9 site.
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To obtain further support for this conclusion, kalashine (3) was scetylated using acetic
anhydride in pyridine at room temperature, The resulting 1,10-di~O-acetylkalashine ),
CagHeaNg0y, mie 690 (M - 26", 487, 443, 402 and 206 (base), exhibited an nmr spectrum whose H-9
doublet appesred at 57,06 (Ja,s = 8,0 Hz), downfield from the corresponding chemical shift of
%6.93 for kalashine (1), due to acetylation of the C-10 phenolic function (’l‘able}.s

The uv spectrun of kalashive, Ahoo’ 220, 272, 290sh and 304 (log ¢ 4.54, 4.04, 3.74 and 3.70)
is slso consonant with substitution at C-11 since it lacks the strong absorbsnce near 280 nm
charscteristic of 1,2,9,10-substituted aporphines and present in the spectrum of the accompanying
alkaloid pakistanine (_{i).‘?

it was logical to infer at this stage that acid catalyzed diencne-~phenol rearrangement of th
unknown proaporphine-benz;*ylisoqumonne dimer § in the plant could lead on the one hand to
pakistanine {§), and on the other hand but to a lesser extent to kalashine (1).

To verify this hypothesis, the acid catalyzed rearrangement of pakistanamine (2) was reinves
tigated. It had previously been shown that when 2 is warmed in 3N H,80; at 70% ¢ for 28 hours B
the product isolated ig I1-O-methylpskistanine (§_}.5 ¥e have now foumd that warming pakistanamine
(2) in 3K HC1 at 70° ¢ for 10 hours leads as expected to 1-0-methylpakistanine (6) in 5% yield,
However, two minor produdts, each in about 1% yield were also obtained, The first proved to be
the desired I1-O-methylkalashine (T), CyyH,N,0,, mfe 620 (M- 20)7, 417, 310, 206 (base) snd 190;
?\::gﬂ 222, 272 and 302 r» (log € 4.51, 4,00 and 3,68); which indeed must have been formed from
pakistanemine (2) by the less favored aryl migration to the more hindered side of the dienone
system. The seCond minor product was simply the monomeric benzylisoquinoline (+)-armepavine (§)
showing As:‘;:m +3.885 45, "3.29 44, ~9.313,¢ and +18.82; 12,8 thus supplying independent support I
the assigmment of absolute configuration to the benzylisoquinoline portien of alkaloids 1-3.

Interestingly enough, when pakistanamine (2) was heated at 70° ¢ in metheanol containing 5%
3N HCl, two products in #lmost egual amounts were obtained., These proved to be 1-O-methyl-
pakistanine (6), and thel new derivative 1,10-di-O-methylpakistanine (@) which must have been
formed through methanolyéis of the protonsted diengne-phencl reaction intermediate.

Noteworthy is the observation that kalashine (1), pakistanine (3), l~O-methylpakistanine (6]
1-0-methylkalashine (7}, and 1,10-di-O-methylpakistanine (8), shew closely related patterns in
their CD curves, pointing to the identical absoclute cnnfigura’tion.g

We believe that kalashine (1) as well as pakistanine (3) are true alkaloids rather than
artefacts produced duridg our alkaloid isolstion process since we tould not find in the plant any
trace of their putative [phenolic dienone precursor 5, even though substantial amounts of
pakistananine (g) were isolated, 10 More significantly, we have carried out an extraction and
amalysis of the alkaloids of B. callichbotrys Bisnert ex Aitnh.,s which also grows in Chitral,
without the use of amcid at any stage, Among the alkalolds present were pakistanamine (2) and
pakistanine (§_), thus igdicating that the dienone~phencl rearrangement ls a natural process,n

The characterizatién of kalsshine {}_) has an important bearing on present theories of apor-
phine biogenesis., Sincé the aporphine molety in 1 is 1,2,10,11-substituted, it is obviocus that
mobomeric 1,2,10,11l-tetrasubgtituted aporphines could also be formed in nature by a simllar dien

phenol rearrangement involving aryl migration to the more hindered side of the dlenone system,
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TABLE

NMR Resonances at 200 MHz (FT) in CDCls with TMS as Internal Standard

Methylimino Methoxyl Aromatic Protons

Compound N-2' N-6 c-1 ¢-2 c-6' c-7' H-8'" H-3 H-5' H-8 H~9 H-2".6" B-3,5"
Kalashine (1) 52,47 2,56 - 3.82 3,83 3,40 5.85 6,53 6,56 7.14d 6.93d 6.B8 6.67d
1-0-Methyl-

kalashine (7) 2,46 2,55 3,67 3,77 3.82 3.42 5.8 6,52 6,52 7,084 6,974 6.81d 6,57d
1,10-Di-0O-acetyl~-

kalashine (4) 2.48 2,57 =~ 3.77 3.82 3.44 5.91 6.68 6.52 7.19d 7.06d 6.85d 6,434
Pakistanine (3) 2.81 2.55 - 3.85 3.92 3.64 6.13 6.57 6.57 6.72 - 7.10d 6.984
1-0-Methyl-

pakistanine (6) 2.50 2.55 3.72 3.84 3.89 3.64 6.11 6.57 6,61 6.70 - 7.10d 6,994

1,10-Di-0-methyl-
pakistanine’ (9) 2.51 2,55 3.70 3.84 3.90 3.62 6.08 6.56 6.63 6.76

1

7.07d 6.94d

Chemical shift assignments for H-3 and H-5' are interchangeable, For compound 3, C-1 acetoxyl
singlet 52,36, C-10 acetoxyl singlet &2,02, Compounds 3, 6, and 9, H-11 singlets &8.13, 8.1l and
8.20, respectively., Compound 9 C-10 methoxyl singlet 53,88, Jgs 18 3.0 HZ for compounds 1, 4

and 7; and Jy- g» and Jyu.v 48 8,7 Hz for each compound in the Table,
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The cd asz:QH values are as follows: Kalashine (1) +9.54y;,, ~50.5%y 55 and +21.045,4;
1-0-methylkalashine (7) +6.57335, —5.47350, —60.8155¢ and +37.2544y; pakistanine (3) +17.623
+32.04y7,, -52.86y,4 and +80.10,,4; l-O-methylpakistanine (6) +12.82544, -61,18544 and
+24.67459; and 1,10-di-O-methylpakistanine (9) +14.49,,,, ~76.07;,,, and +66.85,4,. The

absolute configuration of pakistanine (3) and pakistanamine (2} has been established
previously, see Ref. 5 above.

Pakistenine (3) could, alternatively, originate biogenetically from O-demethylation of
1-O-methylpakistanine (6}, in which case it would clearly be s natural product and not an
artefact of isolation,

All elemental analyses are by mass spectroscobdy.
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