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Gilletine (1}, a new alkaloid from extracts of the
Fa 4

leaves of Triclisia gilletii (Menispermaceae), was charac-

terized as a dibenzodioxin bisbenzylisoquinoline base by
physicochemical data and conversion to 0,0-dimethyleoc-

sulinine {(3).
~

Gilletine was first isolated in small gquantities in 1973 from extracts

of the leaves of Triclisia gilletil {Menispermaceae) and was simﬁly design-
ated as alkaloid TGL-b4 at that time.3 Recently, an additional small quantity

of this alkaloid was reisclated from the same source.
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Gilletine g&) erystallized as rosettes of ne;dé;s from CHClB—Etgo,
mp 1Th-176°; [}a]iS +294.26° (¢0.56, MeOH); uv xmzx m (log €); 237
(4.34), 278(sn)(3.33), 290 (3.41) and 301 {sh)(3.3€); ir vizi (em )
3520 {br) and 1505. The nmr spectrum {60MHz, CDC1l.,, TMS, & in ppm) indi-
cated the presence of one Nemethyl function as a singlet at §2.42, two
O-methyl functions as singlets at 83.91 and 3.95, nine aromatic protons
as three singlets at 66.11 {(1H), 6.53 (2H), 6.82 (2H), and two multiplets
at 6.90-7.07 (2H) and 7.59-7.68 (2H}, with cne broad proton singlet at
84.35 for a N-H function and 85.16 (DQO exchanged) for a phenclic hydroxy

group. The ms showed Mt at m/e 578 (33%) for C hN2O6’ 352(21), 351(100),

3513
337(21} and 176(27) with metastable ions at mie 322.5 for the transition
352 > 337 (m¥a1o 322.64) and 214.0 for the transition 578 - 352 {maalc
214.37). Finallysthe base afforded a blue color on treatment with a mixture
of cone. HQSOh—HNO3 {1:1}. The spectral data’Tand color reaction® was sug-
gestive of a dibenzo-1l,4-dioxin type monophenolic, bisbenzylisogquinoline
alkaloid which contained one secondary amine group.

Treatment of gilletine with formaldehyde (37%) and sodium borohydride

. , : ) o 30
afforded N-methylgilletine (2) as needles from MeOH, mp 156-157 ;| o |, +
MeOH

300.76% (en.h1, CHCL,); uv A~ " mm (log €): 237(sh)(%.39), 277{sh){3.39),

KB
289 (3.Lk) ang 304(sh}(3.37); ir v -

oy (em™1): 3480(br} and 1505. The mmr

spectrum indicated the presence of two N-methyl groups as singlets at 62.39
and 2.57, two O-methyl groups as singlets at §3.90 and 3.93, nine aromatic
protons as three singlets at 66.16 (1H), 6.55(2H), 6.87{2H) and two multi-
plets at 6.97-7.08 (2H) and 7.50-7.65 (2H), with one broad proton singlet at

§5.30 (D20 exchanged) for a phenolic hydroxy group. The ms showed MY at
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m/e 592(45%) for C36H36N206, 366(25), 365(1007), 351(33} and 183(57) with

*
metastable ions at m/e 336.5 for the transition 366 + 351 (mCa 336.62})

lc

%
and 225.9 for the transition 592 - 366 (mcalc 226.28).

Treatment of N—méthylgilletine (2) with ethereal diszomethane gave
~
ok

N,0-dimethylgilletine g\B/) as needles from MeQH, mp 201—20303 B‘JD +193.06°
MeOH
(c1.73, CH013); uv, Amax nm_{log e): 237(sh){h.57), 276(sn){3.46), 291

9
(3.51) and 30L{sh){3.45}; cd (MeOH): [@] 233 +97,700 and [6] 288 +20,L400;
KBr
ir, uﬁax cm_l: 1503. The nmr spectrum indicated the presence of two

N-methyl groups as singlets at 62.38 and 2.58, three O-methyl groups as
singlets at 83.82, 3.90 and 3.95, nine aromatic protons as three singlets at
$6.17 (1H), 6.59 (2H), 6.88 (2H) and two multiplets at 7.00-7.10 (2H) and

7.52-7.58 {2H). The ms showed M oat m/e 606 (L1%) for C 06, 380(30),

377382
379(100), 365(30) andl}90(53) with metastable ions at m/e 350.0 for the
: h

* .
transition 380 » 365 (m 350.59) and 238.0 for the transition 606 -+ 380

calc
% .
(mealc 238,28}, A direct cemparisen (ir, uv, nmr, ms) of the N,0-dimethyl-
gilletine SE) and 0,0-dimethylcocsulinine ﬁé} from Cocculus penduluslo’llshowed

them to be identical, thus establishing the skeletal structure of gilletine

and fixing positions of oxygenation and nitrogenation. Furthermore, the mp of
N,0-dimethylgilletine dimethiodide (260-63° dec.) (prepared by adding methyl
icdide to a solution of the alkaloid in acetone) was identieal to that of 0,0-
dimethyleocsulinine dimethiodide (mp 261-63° dec.}lo Finally, a determination
of the cd spectrum {MeCH} of reference 0,0-dimethylcocsulinine ( [b] 236
+100,800 and [@] 291 +19,800)12 showed close agreement with that of N,0-di-
methylgilletine { [6]233 +97,700 ana [9]268 +20,500) and since the configuration
of the asymmetric centers in 0,0-dimethylcocsulinine has been determined to

10,11

5,8 the configuration of these centers in N,0-dimethylgilletine should

likewise be S,8.
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The positions of the secondary amine and that of the single phenol of
gilletine remained tc be deduced. Prominent doubly changed fragment ions
at m/e 176(27%)LE), lSB(BT}&E), and 190(53)&&) in the ms of gilletine,
N-methylgilletine and N,C-dimethylgilletine, respectively, indicate that
the phenclic group must bé in either ring B at C-6 or ring C at C-6'E Since
the methoxy resonances of gilletine are at §3.91 and 3.9% and those of
N-methylgilletine at 83.60 and 3.93, it is apparent.that the methoxy reson-
ance at 83.82 in W,0-dimethylgilletine (63.8?, 3.90 and 3.95) was introduced
via Q-methylation. Since C,0-diethyicocsulinine &1) has only one methoxy
group (C-6') (63.95)10 and 0,0-diacetylcocsulinine Lﬁl likewise has only one
methoxy group (C-6') (63.90),10 the signal at §3.82 in N,0-dimethylgilletine
must be in ring B at C-6 and thus the phenolic hydroxy of gilletine at the
same position.

Moleeular models (Dreiding) of N-methylgilleine ig} and cocsulinine jé?
show that the W-2' in ring D ig¢ shielded by ring F and thus methyl groups
on H-2' will resonate at a higher field than ¥-2 in ring A. The N-methyl
signal is found at §2.42 in gilletine while the same signals are found at
§2.39 and 2.57 in Nemethylgilletine and §2.38 and 2.58 in N,0-dimethylgille-
tine. Therefore, the lower field signals (82.57 in l-methylgilletine and
62,58 in N,0-dimethylgilletine), which have been introduced by N-methylation,
must be at N-2 and in turn the secondary aminoc group at N-2.

Reductive cleavage of N-methyl-C-ethylgilletine €l9} under Birch cond-
itions will be undertaken for further confirmation of structure as addi-
tional quantities of gilletine become available.

Gilletine is not only the first example of wmenisarine g&; or ig) type
alkaloid to be isclated from Triclisia species, but is also the first ex-

ample of an alkaloid of this type to be found outside of the genus Cocculus.

The other biscoclaurine bases of this type include menisarine (ii'oréea
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or

R=R,=H; R,=R,=CH,
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13-
3-15 normenisarine (a partially

13

from Cocculus sarmentosus (Menispermaceae),

and cocsulinine {9)

characterized O-demethylmenisarine) from Coceulus trilobus
o~

10
from Cocculus pendulus. Finally, the occurrence of these four alkaloids

appears to be restricted to the family Menispermaceae and this in itself

may be of chemotaxonomic significance.
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