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Abstract - Chromatography of methanolic extract of Pachygone ovata over
sllica gel afforded pachygonamine (‘]‘.2 and N-methylpachygonamine Sa which
were characterized as new dibenzo-p-dioxin biphenyl bisbenzylisoquinoline
aslkalolds by a consideration of physicochemical data amd conversion to
N-methyitiliamosine (/D In addition, tiliamosine Se) was isolated for
the first time from nature as the free base instead of the previously

i1solated N-acetylamide Sé‘)

Pachygone ovata (Poir.) Miers ex Hook. (Menispermaceae) 1s a woody climber indigenous to the
Indo-Malaysian region of southeast As{a., The dried fruit of the plant has been used as a
rodenticide and to stupeify or poison fish.z_t‘ In 1979, Dasgupta and Ray published the first

account of the constituents of P. evats and reported the presence of the alkalodds reticuline,

reticuline-N¥-oxide, N-methylcrotsparine, coclaurine, liricdenine, and trilobine and the cyclitol
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qum-'::itcol.5 Shortly thereafter, Bhat et al. reported the isolaticn and characterization of a new
quaternary erythrinan alkaloid, pachygonine, and the isolation of magnoflorine and 0,0-dimethyl-
magnoflorine from extracts of P. ovata rm::cts.G
This paper is to report the isolation and identification of two new dibenzo-p-dioxin biphenyl
bisbenzyliscquinoline alkalolds, pachygonamine (']‘.') and N-methylpachygoname (‘%;), as well as the
isolation of tiliamosine (2') which was first isolated by Guha et al. in 1976 as irs N-acetyl
amide (4).’

~
Leaves and stems of Pachygone ovata from 3ri Lanka were dried, ground and extracted with methancl.
The concentrated methanolic extract was treated with citric acid and filtered. The filtrate was
made alkaline with ammonium hydroxide, extracted with chloroform and the chloroform extract
treated in the usual manner to separate nonphenolic and phenolic a.lic.atloidsl.8 Chromatography of
the nonphenolic alkaloid fraction over silica gel in chloroform and elution with CHCIB—MeDH
(98:2) gave tiliamosine 9‘) (700 mg) as an amorphous solid, mp 167-170°C (C‘HClgMeOH), [a];s + 267°

(c 0.48, CHCIB), uv A ﬁgﬂ mm (log €) 290(3.98) and 235(sh}(4.70) with no bathochromic shift upen

addition of either 0.1N HCl or 0.1W KOH: ir v KBx
max

cm ™' 2040, 2840, 2800, 1590, 1505, 1480, 1460,
1435, 1415, 1365, 1330, 1305, 1280, 1240, 1205, 1180, 1140, 1120, 1110, 1090, 1055, 1030, 1020,
990, 970, 955, 940, 925, 900, 865, 835, 820 and 755. The “H-nmr spectrum (600.6 Milz, CDCL,,
TMS, & in ppm) indicated the presence of one N-methyl group at 2,32(3H,s), three aromatic methoxy
groups at 3,83 (3H,s), 3.94(3H,s) and 3.98(3H,s) and eight aromatic protons at 6.66(1H,s), 6.97
(18,d,J=8,5Hz), 7.00(1H,d,J=B.5Hz}, 7.32(iH,dd,J=7,2,8.1Hz), 7.35(1H,dd,J=2.2,8.5H2), 7.62
{1H,d,J=1_8Hz), 7.69 (1H,d,J=2.2Hz) and 8.13(1H,s). The ms showed M+ at mfz 592 and other
significant fragment lons at m/z 5391, 366, 365, 351, 211 and 183(100%). Treatment of tiliamosine
with acetic anhydride and pyridine afforded N,0-diacetyltilizmosine (‘5\2, mp 182-184°C (CHClS) ,
25 MeOH KBr -1

[a]l " + 423° (e 0.35,CHCL ); uv A om (leg €) 291(3,79) and 236(sh)(4.59); ir v cm
D 3 max max

1
1765 (phenolic acetate) and 1645 (tertiary amide). The "H-nmr spectrum (60 MHz,CDCI_,TMS,8 in ppm)

5
indicated the presence of one O-acetyl group at 2.13(3H,s), one N-methyl group and one N-acetyl
group at 2,24 (6H,s), three aromatic methoxy groups at 3.81(6H,s) and 3.84(3H,s) and eight aromatic
protons at 6.61(1H,s}, 6.79-7.95(6H,m) and B.05(1H,s). The ms showed M+ at mfz 676 and other
significant fragment ions at m/z 634, 408, 393, 366, 365, 211 and 183(100%). Finally, hydrolysis

of N,0-diacetyltiliamosine (‘.‘a with methanolic potassium carbonate afforded N-acetyltiliamosine

(;’4‘2, mp 265-267°C {MeOH); [c:t]zmS + 338° (c 0.24, CHClB) identical by direct comparisen (uv, ir,
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1 7
H-nmr, ms) with an authentic reference sample (mp 276-277°C (lit}). This is the first reported
isolation of tiliamosine from nature and the first report of its spectral properties, although Guha

et al. reported the isclation of N-acetyltililamosine go,) from Tiliacora racemosa (Menispermaceae)

in 1976.7 The presence of this cryptophenolic alkaleld in the nonphenolic fraction is not

1o

unexpected due to the hindered nature of the phenclic group in a biphenyl system of this type.

Chromatography of the phenolic fraction over silica gel and elution with CHCl_-MeOH (95:5) afforded:

3
two alkaloids, pachygonamine 9.‘) and N-methylpachygonanine /(E’) Pachygonamine ‘('L), obtained by
preparative tle, was an amorphous mass (30 mg), mp 225-227°C (dec) (CHClS}, [01.112)5 + 257° {c 0.28,.

MeOH); uv A M 1o (log €) 291(4.05) and 234(sh)(4.71); Lr v CBF
max max

em " 3400, 2930, 1595, 1505,
1462, 1435, 1370, 1335, 1305, 1285, 1240, 1200, 1140, 1110, 1040, 995, 97C, 945, 885, 860, 810
and 750. The lH—nmr spectrum (60 MHz,CDClB,TMS,cS ppm) indicated the presence of two aromatic
methexy groups at 3.89(3H,s) and 3.95(3H,s) and eight aromatic protons at 6.58(1H,s}, 6.90-7.65
(6H,m) and 8.12(1H,s). The ms showed I-[+ at m/z 564 and other significant fragment ions at m/z
338, 337(100%) 323, 211 and 169, These spectral data are indicative of a dibenzo-p-dioxin
biphenyl bisbenzylisoquinoline alkaleid of the tiliamosine Q} type containing two secondary amine.
groups, one methoxy group and one phenolic hydroxy group in the dibenzo-p-dioxin portion (top
half) of the alkaloid plus one methoxy group and cne hydroxy group in the biphenyl partion (bottom

7,10-16

half)} of the alkaloid. Treatment of pachygonamine (Al') with formalin and formic acid

afforded N,N-dimethylpachygonamine Lf:). mp 199-202°C (dec)(CHClS-MeOH), [(:\:]]235 + 327° (c 0.43,

MeOH KBr o1 3400, 2930, 1600, 1505,
max

CHClB); uv A max am {log €) 290(3.26) and 235(sh)(3.95); ir v

1465, 137¢, 1270, 1235, 1040, 1005, 985, 870 and 810; lH-nmr (60 MHz,CDC1_,TMS,S in ppm) 2.28

3

(3H,s,NCH3), 2.63(3H,S,NCH3), 3.97(31{,5,0(:1-13), ls.Ol(SH,s,OCHS), 6.62(1H,s,ArH), 6.6-7.75 (6H,m,
+

ArH) and 8.09 (1H,s,ArH); ms M m/z 592, 577, 366, 365, 351, 211, 183 and 175(100%Z)}. Treatment

of N,N-dimethylpachygonamine (‘Ei) with ethereal diazomethane at 0°C for three days afforded N,N,0-

MeOH

trimethylpachygonamine (7) mp 142-145°C (CHCL,), [ot]z.6 + 264° (c 0.44, CHCl )); uv A nm {log €)
~ 3 D 3 nax

1
288(3.61) and 235(sh)(4.06). The H-nmr spectrum (60 MHz,CDC1l_, TMS,S in ppm) indicated the

3*
presence of two N-methyl groups at 2.30(3H,s) and 2.66(3H,s), three aromatic methoxy groups at
3,85(3H,s), 3.95(3H,s) and 3.99(3H,s) and eight aromatic protons at 6.63(1H,s), 6.88-7.78 (6H,m)
and 8,08 (IH,s). The ms showed M+ at m/z 606 and other significant fragment ifons at 605, 591, 380,

379(100%), 365, 211 and 190. A direct comparison of N,N,0-trimethylpachygonamine ge with ~

N-methyltiliamosine (prepared by the treatment of tiliamosine with formalin and formic acid)
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showed them to be identical (uv, ir, IH—nmr, ms, mp, sp rotn) thereby establishing the skeletal
structure, oxygenation pattern and position of the methoxy group In the biphenyl portion (bottom
portion) of pachygonamine. The position of the remaining methoxy group, therefore, has to be at
either C-5 or GC-6. Through an examination of extensive spin decoupling and N.C.E. {nuclear Over-
hauser enhancement) data, Guha et al. determined the chemical shift of the (-6 methoxy group in
both N-acetyltiliamosine (4) and N-acetylnortiliacorinine A (N-acetyl-5-demethoxytiliamosine) to
be at 53.84.? A consideration of the 1H—nmr spectral data for flve other alkaloids (tiliacorine,
tiliacorinine, nortiliacorine A, nrortiliacorinime A and dinklacotrine) of this type reveals that
the range for the chemical shift of the C~6 methoxy group is 63.78—3.83.14 The absence of any
methoxy signal with a chemical shift at a higher field the 63.8% in the lH—nmr spectra of either
pachygonamine 5%2 or N-methylpachygonamine SE} and the appearance of a methoxy signal at §3.83 in
the 1H—nmr spectrum of N,N,O0-trimethylpachygonamine Sz} is consistent with the assignment of the
methoxy group in the dibenzo-p-dixin portion of pachygonamine to the C-5 position, thus establishing
the structute of pachygonamine S&). Finally, prolonged treatment {17 days) of N,N-dimethylpachy-
gonamine with ethereal dizaomethane at 27°C afforded N,N,0,0-tetramethylpachygonamine SE} which
was identical teo W,0-dimethyltiliamosine prepared in an identical manner from W-methyltiliamosine
SZ). It is well known that phenclic groups in biphenyl systems of alkaloids of this class are
hindered and require a significantly longer time to methylate than these same groups when present
in nonhindered positions. 9,10
The second alkaleid from the phenolic fractiom was N-methylpachygonamine ;&)(30 mg)}, mp 183-185°C
MeOH

(dec) (CHC1 _-MeOH) , [a]Z? + 287° {c 0.23, MeOH); uv X
D max

3 om (log €} 291(3.59) and 235(sh){(4.19):

i v ::; en ! 3400, 2940, 1590, 1505, 1465, 1435, 1375, 1330, 1275, 1235, 1200, 1137, 1100, 1040,
1020, 1008, 980, 860, 810 and 750. The 1H—nmr spectrum {60 MHz,CDC13+CD3OD,TMS,6 in ppm) indicated
the presence of one N-methyl group at 2.31(3H,s)}, two aromatic methoxy greups at 3.92(3H,s) and
3.99(3H,s) and eight aromatic protons at 6.60(IH,s), 6.90-7.65(6H,m) and 8.10(1H,s). The ms

showed M+ at mfz 578 with other significant fragment ions at 352(100%), 337, 211 and 176. These
spectral data are indicative of a monosecondary tiliamosine-like alkaloid containing one N-methyl
group, one methoxy group and one phenolic hydroxy group in the dibenzo-p-dioxin portion (top half}
of the molecule and one methoxy group and one phenolic hydroxy group in the biphenyl portion

(bottom half) of the molecule. 7,10-16

Treatment of N-methylpachygonamine with formalin and
formic acid afforded N,N-dimethylpachygonamine 522. As the structure of the latter has been

previously established, onrly the placement of the secondary amine group remained to be determined.
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Singe it has been previously established that the chemical shift for the N-2 methyl group in this

type of alkaloid is found between &2.22-2,32 while the chemical shift for the N-2' methyl group

7,14

is found between §2.60-2.65 , the single N-methyl group in this alkaloid may e placed at the

N-2 position thereby establishing the structure of N-methylpachygonamine ’(\2’)

Although both the sign and magnitude of the specific rotations of pachygonamine S&‘), N-methyl-
pachygonamine (fl) and their derivatives are consistent with the assignment of §5,5 sterecchemistry
to the asymmetric centers at C-1 and C-1' in these alkaloids, solvent differences and potential
intramolecular hydrogen bonding of phenolic alkaloids of this group may result in conformational
changes and variations in sign and magnitude of the specific 1:(:vt:at:it1n,l8

thus making this type of

prediction potentially inaccurate. Fimally, this Is the first reported isolation of dibenzo-p—

dioxin biphenyl bisbenzylisoquinoline alkaloids outside of the genus T:Ll:Lact::ra]'4 and the

occcurrence of these alkaloids appears to be restricted to the Family Menispermaceae to date.

DCH,

1 R&R,*RsR,H

2 R,=CH,,R2=R3=R.,=H

3 RFR,7CHy, R&R7H

4 R7R,;“CH,;,R7COCH,,R:H
5, Ry“R,"CH;,R7RCOCH,
§ R7R;"CH, RFREH

1 R{FRFRFCH; R=H

1 RFRFRFR=CH,
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