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Abstract-The new pigments, trichotomine (1) and trichotomine G, (12). which have a novel carbon 
skelton, have been isolated from the fruits of the plant Clerodendron trichotomum Thunb. On the basis 
of physical and chemical evidence, the structure of trichotomine (l)‘.’ was elucidated as an oxidative 
dimeric compound of 3 - 0x0 - 2.3 - 5.6 - tetrahydro - 11H indolizino[g.7-blindole S-carboxylic acid and 
its stereostructure containing the absolute configuration was further determined by means of an x-ray 
crystallographic analysis.’ The structure of trichotomine G, (12). a N-/3-D-glucopyranosyl 
trichotomine, is also based on spectral and chemical evidence. A N-/3-D-glucopyranosyl indole 
derivative such as (12) is the first naturally occurring example. 

The isolation of blue pigments from the fruits of the 
plant Clerodendron trichotomum Thunb was first 
undertaken by Giakomo Bionda et al.,‘” but they 
did not succeed in obtaining blue pigments in a pure 
form. As the UV spectra of these materials are 
quite different from those of anthocyanin and 
biliverdin, great efforts were made to isolate the 
new pigments. In this paper, we wish to report the 
isolation and structures of trichotomine (1) and 
trichotomine G, (12). 

The structure of trichotomine (1). Trichotomine 
(1, m.p. >300”) has a molecular formula 
(C15HION20&. As shown in the NMR spectrum, 
the signals corresponding to five protons are found 
in the aromatic region, one of which is singlet at S 
7.22, but the others are double doublets (Experi- 
mental). Furthermore, the NMR signals correspond- 
ing to each one proton indicate the presence of an 

ABX type proton linkage. Accordingly, 
trichotomine (1) must have the partial structures A 
and B. 

The IR spectrum of trichotomine (1) suggests the 
presence of carboxyl groups. In fact, treatment of 
trichotomine (1) with CHZNZ in MeOH gave a 
methyl ester (2, m.p. 285-287”), having a molecular 
formula (Cj6H1~N~0&. The IR absorption band at 
1745 cm-’ and the NMR signal at S 364 (3H x 2, s) 
both can be assigned to carbomethoxyl groups. 
Furthermore, a broad singlet at S 10.97 disappeared 
on addition of DZO. The dimeric structure was 
based on its molecular weight determination 
(569? 10). In the light of this molecular weight, the 
NMR spectrum of 2 showed that only one half of 
the total proton signals were detectable. Therefore, 
trichotomine methyl ester (2) must have a symmet- 
rical structure. The presence of two OH or two NH 

or b 
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Fig 1. The NMR spectrum of trichotomine (1) (Cd,COCD,). 
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1: R, = Rz = R, = H 4: R,=Rz=Ac, R,=Me 5 
2: R,=R,=H.R,=Me 8: R, = R2 = R, = Me 
3: R,=H, R,=Ac, R,=Me 

groups can also be confirmed by acetylation 
which afforded a mixture of mono- and di-acetates in 
32% and 58% yield, respectively. 

Catalytic hydrogenation of trichotomine methyl 
ester (2) afforded a hexahydro-compound (5) in 
35% yield. As shown below, particularly, the UV 
spectrum of compound (5) is almost superimposa- 
ble to that of ibogamine (see the figure), indicating 
that (5) has an a$-disubstituted indole nucleus 
in consideration of the NMR spectral data 
S (CDCI,) 7X)-7.15 (4H x 2, m, aromatic protons). 
Furthermore, the IR spectrum of 5 shows the 
presence of a T-membered lactam. Accordingly, 
the IR absorption band at 1672 cm-’ in trichotomine 
methyl ester (2) must be assigned to the conjugated 
S-membered lactam grouping. Further information 
of two partial structures [C and D] in 5 were 
obtained by the NMR spectral data coupled with 
the NMDR measurements: irradiation at S 4.92 
caused each multiplet at S 2.31 and at S 1.42 to 
collapse to double doublet, whereas each multiplet 
due to two protons of this methylene group became 
double doublet on irradiation at S 3.33. Although 2 

(a) 

250 300 350 400 250 300 350 400 

absorbed three molecules of hydrogen leading to 
the formation of 5, the area intensity of total 
protons in the latter appeared to increase by three 
protons as compared with that of the original 
methyl ester (2). Therefore, the two indole moieties 
can be connected to each other in such a manner as 
shown in C. 

In conclusion, hexahydrotrichotomine methyl 
ester (5) must have the partial structure (6) or (7), 
From a biogenetic point of view, the latter that has 
a tryptophan flamework is more favourable than 
(6). In fact, the above conclusion was supported 
by the NOE measurements of N,N’-dimethyl- 
trichotomine methyl ester (8). in which the area 
intensity of the vinyl protons at S 7.20 was 

enhanced by 15% on irradiation at S 3.28 ()NMe) 

(CDCl&D& Accordingly, the structure of 
trichotomine methyl ester must be represented 
by 9. When treated with 1N KOH-MeOH-Et20 
(I : 1 : I). the methyl ester (2) was readily converted 
into trichotomine. Thus, the structure (IO) can be 
given to trichotomine. 

3tn (b) 

Fig. 3. The U. V. spectrum of (a) 5 and (b) ibogamine (MeOH). 
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&oMe w sg-&j 
9: R=Me 

7 10: R=H 

Fig 4. 

The stereostructure of trichotomine (1). including 
the absolute configuration, was finally determined 
by an X-ray crystallographic analysis of the p- 
bromo-benzoate derivative (11)‘. 

The structure of trichoromine G, (12). From the 
IR spectrum coupled with the NMR spectrum of 
trichotomine GI which has a doublet at S 5.47 
arising from an anomeric proton and complex 
signals at S 3~0-4~0, it is considered that 
trichotomine GI (12) has a sugar portion. When 
hydrolysed with 3N methanolic HCl, trichotomine 
G, (12) yielded the methyl ester of its aglycone, 
trichotomine dimethyl ester (2), and D-glucose. 
Acetylation of trichotomine G, (12) afforded deep 
blue crystals (13, m.p. 174-176”) having a molecular 
formula CLHSIN,OIJ. As shown in the NMR 
spectrum of trichotomine G, acetate (13). the sugar 

portion of this acetate (13) exhibits the signals 
corresponding to those of penta-0-acetyl /3-D- 
glucose. The splitting of the anomeric proton at S 
5.70 (J = 7.2 Hz) in the NMR spectrum of 13 
indicates the presence of a /3-glycosidic bond. 
Consequently, 13 can be regarded as N-tetra-O- 
acetyl /3 -DgJucopyranosyl trichotomine. Thus, 
trichotomine G, (12) should be concluded as 
N-/.3 -Dghrcopyranosyl trichotomine. 

The structure of N,N’-di (D-glucopyronosyl) 
rrichoromine (14). From the IR spectrum coupled 
with the NMR spectrum of 14 which has complex 
signals at 6 3.0-4.0, it is considered that 14 has a 
sugar portion. 

When hydrolysed with 3N methanolic HCI, this 
pigment yielded the methyl ester of its aglycone, 
trichotomine dimethyl ester (2), and D-glucose. 

R = tetro - 0-ocety, - P-D- qlucopyronoryl 

H-2: H-3; H-4’ond H-5 

I ,! I I I I 
/I 

I 
90 70 6.0 50 4.0 30 

Fig 5. The NMR spectrum of trichotomine 0, acetate (13) (CDCI,). 
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H 

12: R = g-r@~copyranosyl, 
13: R = tetra-0-acetyl-g-n-glucopyranosyl 

14: R = @ucopyranosyl 
15: R = tetra-0-acetyl-rqrhrcopyranosyl 

Fig 6. 

CH2OH 

OH 
-f3-Dgluwpyranosyl 

CHzOH 

OH 
-~glucopyranosyl 

02 
’ 9 

Fig7. 

Acetylation of 14 with ActO-Py afforded a deep 
blue powder (IS), the NMR spectrum of which 
showed the promient signals at 8 6.32 (fH, d, 
J = 3 Hz, H-l’), 5.72 (jH, d, J = 7.2 Hz, H-l’) and 
1.20-2.20 (3H x 8, s, -GCOCH,). Therefore, this 
powder seems to be a mixture of the anomers of 
N,N’-di(tetra-G-acetyl-D-glucopyranosyl) trichoto- 
mine. Thus, the original blue powder (14) is 
considered to be a mixture of the anomers of N,N’- 
di@-glucopyranosyl) trichotomine. The anomers 
with a-glycosidic bond may be produced from the 
/3,-D-glucoside in the course of separation.’ 

From a structural point of view, these pigments 
present the first example of the new chromophore 
not hitherto found in this field. In addition, 
trichotomine G, and a mixture of the anomers of 
N,N’-di @-glucopyranosyl) trichotomine are the 

first naturally occurring N-Bghtcopyranosyl indole 
derivatives. Biogenetically, trichotomine can be 
regarded as an oxidative dimeric compound of 3- 
oxo-2,3-5,6-tetrahydro-I IH indolizino(8,7-blindole 
S-carboxylic acid, which must be produced directly 
by the condensation of L-tryptophan and succinic 
acid, as shown in Fig 7. In fact, we have succeeded 
in the synthesis of trichotomine.’ 

EXPERIMENTAL 

All m.ps were uncorrected. The UV spectra were 
measured with a Perkin Elmer Spectrophotometer. The 
IR spectra were recorded with a Nihon-Bunko IRS 
Spec&ophotometer. The CD spectra were taken on 
JASCO ORDlUV-5 Swctruuhotometer. The NMR 
spectra were recorded wiih Vian Associates Spectrume- 
ters (A60 and HA-KM); only promient peaks are cited; the 
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chemical shifts are given in ppm relative to internal TMS; 
s, singlet; d. doublet; 1, triplet; q, quartet; m, multiplet; 
coupling constants are given in Hz. The mass spectra were 
determined on a Hitachi RMUdD mass spectrometer 
equipped with a direct inlet system and operating with an 
ionization energy of 70 ev. TLC analysis was performed 
on silica gel GF or silica gel PF (E. Merck, A. G., 
Germany). For column chromatography, MaIlinckrodt 
sihcic acid (100 mesh, MalIinckrodt, U.S.A.) was used. 

Isolation. The blue fruits of the plant Clerodendron 
trichotomum Thunb (100 Kg) were collected in October 
and immersed in MeOH (120 I) for 2 weeks, and then 
filtered. The combined filtrates were concentrated under 
reduced pressure to ca 8.5 1. The remaining soln was 
washed with benzene (3 X 101) to remove fatty acids, and 
then added to MeOH (33 I). to give a white ppt (1.5 kg). 
After removal of this ppt, the mother liquor was 
concentrated under reduced pressure to ca 4 I. To the 
aqueous soln was added MeOH (0.8 1). and then the 
remaining soln was allowed to stand at -25” overnight to 
yield a deep blue ppt (fraction A, co 31Og), which were 
collected by decantation. The mother liquor was further 
concentrated under reduced pressure to ca 2.3 1. and then 
added to MeOH-CH,COCHs (1: I, 7 I) to yield a white 
solid (1.2 kg). After removal of this solid, the filtrates were 
concentrated under reduced pressure to leave a blue 
residue (fraction B, ca 255g). Fraction A (ca 5Og) was 
chromatographed on Sephadex LH-20 (5ODg) using 10% 
aqueous MeOH as eluent, and then separated to 3 
fractions: A-l [lo.5 g, elution volume (ca 1.5 I); this 
fraction did not contain blue pigments]; A-2 [24*9g, 
elution volume (1.5-2.8 I): this fraction contained blue 
pigments in cu. 0.2%];. A-3 r6.25 g, elution volume 
(2.8 I-6.1 I); this fraction contained- blue pigments in 
5*7%]. The remaining Dortion of fraction A was seoarated 
in the same way, andche total weight of A-3 was 46 g. The 
fraction (A-3) was again chromatographed on Sephadex 
LH-20 (500 g) using 10% aqueous M&H as eluent to give 
two bands of blue pigments. The first-running fraction, A- 
3-l rO.87 g. elution volume (0.74-1.30 I)], contained 
several blue pigments. In the slow-running fraction, A-3-2 
[1.17g, elution volume (1.3G2.05 I)], one blue pigment 
was mainly detected on TLC. The remaining portion of 
A-3 was also separated in the same way as described 
above to give two fractions [4.2g (A-3-l) and 5.5 g 
(A-3-2)]. The fraction (A-3-2) was further separated by 
column chromatography on cellulose ICH,COCH,-C,H, 
(5: 1) as eluent], and then by precipitation method using 
MeOH-GH, to give an amorphous blue powder, 
trichotomine (1, 1.2 g), in a pure form. Fraction B was also 
separated in the same way as that of the fraction A to give 
trichotomine (1, 0.5g), which showed the following 
physical data: m.p. >300”; Y, (KBr) 1712(-COOH), 1650 
and 1600 cm-‘; A,,,.. (MeOH) 660,618.353,337 and 242 nm 
(4 6.9~ 10’. 6.7~ l(r, 3.3 X 10’. 2.9~ IO’ and 3.1 x IO’, 
respectively); 6 (CD,COCD,) 7.62 (IH X2, dd, J = 1.5, 
7.8 Hz, aromatic protons), 7.45 (IH X 2. dd. J = 2.0. 
7-6 Hz, aromatic protons). co 7.3 (1H X 2, m, aromatic 
protons), 7.12 (lHX2. dd. J = 2.0. 7.8Hz. aromatic 
protons), 7.22 (1H X 2, s, vinyl protons), 5.20 (iH x 2, dd, 

J = 2.0. 7.0 Hz, >&-CH,,H,,-), 3.78 (1H x 2, dd. 

J = 2.0, 17.5 HZ, >CH&H*~,) 3*42(lH X 2. d, J = 7.0, 

17.5Hz. \ ,CHrCH&-) and ca 4.05 (2H X 2, br.s, 

exchangeable): CD (MeOH) [e],,, + 21,900 and [0],,,- 
32.800; [Found: C. 67.21; H, 3.63; N, 10.17. (C,,H,,N20,h 
requires: 6, 6766; H, 3.79; N, 10.52%]. 

The separation of trichotomine G, (12) and a mixture of 
the anomers of N,N’di (Dglucopyranosyl) trichotomine 
(14). 

The fraction A-3-l (0*74g)* was chromatographed 
cellulose (70 g) using CH,COCH,-H&C& 

(9”50: X : 50; X is gradually increased to 0, 3, 6. and 12) 
eluent. Eiution _ of blue pigments with 

~H,C~CH,-H,O-GH, (150: 12:50. 0.88 I). followed bv 
concentration -under reduced prkssure,” afforded ai 
amorphous blue powder (0.25 g). The remaining portion of 
A-3-l was also separated in the same way as described 
above to give an amorphous blue powder (l-5 g). which 
was further chromatographed on Sephadex LH-20 (500 g. 
10% aqueous MeOH as eluent) to give the further purified 
amorphous blue powder (0.62g). This powder mainly 
contained two bluk pigments that were f&her separated 
bv TLC ICF,, (Woe 60). in CH,COCH,-H,OC&L 
(i20:2: lO)j td-gi;d’12 (O:i8g) and- a mix&& of ;h; 
anomers of 14 (0~084g). 

Compound 12 shows the following physical data: m.p. 
> 300”; Y,, (KBr) 3440 (-OH), 1760 (-COOH), 1660 and 
1606 cm-‘; A,_. (MeOH) 658,617,350,336 and 247 nm (E, 
3.34 x IO’, 3.16 x IV, I.50 x 10’. 1.12 X IO’ and 1.52 x IO’, 
respectively); 6 (CD,COCDrDIO) 6.80-7.80 (8H, com- 
plex pattern, aromatic protons), 7.20 (IH x2, s, vinyl 
protons), 5.47 (IH, d. J = 7.2 Hz, H-l’), 5.41 (1H x 2, dd, 

J = 2.0, 7.0 Hz, \ ,CI+CHZ-) and 3.W.O (10 H, complex 

pattern); CD (MeOH) [e], + 13,600 and [t?],, - 24,800. 
Compound 14 shows the following physical data: v,.. 

(KBr) 3450 (-OH), 1760 (-COOH), 1659 and 1603cm-‘; 
A,. (MeOH) 650,610,347,334 and 234 nm (e. 2.10 x IO’, 
1*94X 10’. 1*10X IO’, 1.04~ 10’ and I.53 x lo’, respec- 
tively); CD (MeOH) [el,+ 10,900 and [01,,- 19,100. 

Trichotomine dimethyl ester (2). To a soln of 1 (50 ma) 
in MeOH was added ai ethereal soln of CH2N2 (i0 rnIy 
The mixture was kept at room temp for 1 hr. and then 
concentrated under reduced pressure to leave an amorph- 
ous blue powder. Crystallization from MeOH gave 
needles (4Omg); m.p. 285-287”; Y,, (CHCI,) 1745 
(-COOMe), 1672 and 1606 (vs) cm-‘; A, (CHCI,) 658, 
620, 351, 340 and 245 nm (E, 7.0 X lO’, 6.1 x IO’, 3.4 x IV, 
3.0 X 10’ and 3.2 X lo’, respectively); 8 (CD,COCD,) 1097 
(1H X 2, s, exchangeable) and 364 (3H X 2, s, COOMe); 
(Found: C, 68.07; H, 4.06; N, 9.67. (C,aH,,N,O,X requires: 
C. 68.56; H, 4.32; N, 10.00%). 

Acetylotion of trichotomine dimethyl ester (2). A soln 
of 2 (40 mg) in AGO (0.035 ml-Pyridine (IO ml) was kept at 
80” for 30min. and then concentrated under reduced 
pressure using CsH, as azeotropic solvent to aive an 
amorphous powder, which showdd two spots on LaIyti- 
caI TLC plate. The lower spot corresuonds to 3. and the 
upper one to 4. These two compounds were separated by 
preparative TLC (silica gel PF,, Merck) using 
CHCI,-MeOH (15:O.l) as solvent system. Elution with 
MeCOMe gave an amorphous powder from the lower 
fraction, which was crystallized from MeOH to afford 
plates (3, 14 mg) m.p. 2j9-241°. From the upper fraction. 
an amorphous powder was also obtained, which was 
crystallized from MeOH to afford plates (4, 28 mg) m.p. 
246-248”. (3): Y, (KBr) 1735. 1715, 1668 and 158Ocm-‘; 
A.-Ml (CHCI,) 655, 610, 350 and 243 nm (c, 444X 10’. 
397 X lo’, 2.30X 10’ and 2.78 X 10’. respectively); 6 
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(CDCI,) 2.70 (3H, s, >OCH,) and 940 (IH, s, 

exchangeable); (Found: C, 67.29; H, 4.10; N, 898. 
C,,H&I,O, requires: C, 67.77; H, 4.35; N, 9.30%) (4): 
Y, (KBr) 1744. 1674 and 1584cm-‘; A, (CHCI,) 655, 
612, 355 and 244 nm (e, 4.32 X lO’, 4.04 X lo’, 2.63 X IO’ 

and 2.69 X lo’); 6 (CDCL) 2.79 (3H X 2, s, , ‘NCOCH,); 

(Found: C, 67.62; H, 4.69; N, 8.29. C,&I&J.Oa requires: 
C. 67.07; H, 4.38; N, 8.6%). 

Catalytic hydrogen&m of trichotomine dimethyl ester 
(2). Catalytic hydrogenation of 2 (4Omg) in AcOEt- 
MeOH (1:l. 1lOml) was carried out over Ptol(lOmg) at 
room temp for 5hr. After tUtration of the catalyst, the sol- 
vent was removed under reduced pressure to give a white 
solid, which showed four spots on analytical TLC plate, one 
of which was a main spot. This main product was easily 
separated by preparative TLC (silica gel PF,. Merck) 
using CHCl,-MeOH (15 : 1) as solvent system to give a 
white powder of 5 (14 mg), which was not crystallized but 
showed one spot on analytical TLC plate. (5): m/e 566 

(M’ for t&H,N.03; vnvx (CHCI,) 3420 (>NH), 2900, 

1743, 1689 (S-membered lactam) and 1603 (w) cm-‘; A-. 
(MeOH) 222,280 and 291 nm (E, 8.45 X IO’, 1.97 X 10’ and 
168X lo*, respectively); 8 (CDCI,) 7.70 (lHX2, s, 
\ ,NH). 7.0-7.15 (4HX2. m, aromatic protons), 492 

(1H X2, dd, 7.6. 9.4 Hz, >CHH-CH), 3.33 (1H X 2, 

dd, J=7.0, 7.6Hz, ’ ,CH-CHH-Cm, 2.31 (lHX2, m, 

\ ,CHCm-CH), 1.42 (lHX2, m, *-CHH-CH), 

4.32 (1H X 2, dd, J = 5.0, 7.5 Hz, -CHx-CH,H,,-) 3.30 

(lHX2, dd, J=7.5. 16*0Hz, >H~cH,B~). 3.01 

(1H X 2, dd, J = 5.0, 16.0 Hz, >x-CH,&) and 3.74 

(3H X 2, s, -COOMe). 
N,N’-dimdhyl trichotomine methyl ester (8). To a soln 

of 2 (30 IDJJ) and NaH (10 mg) in anhyd DMF (10 ml was 
added Mel (21 mg), and the resulting soln was kept at 
room temp for 15 min with stirring. The soln was poured 
into sat NH.Cl aq and then extracted with AcOEt. The 
extracts were washed well with water, and then dried over 
MgSO.. Removal of the solvent under reduced pressure 
gave an amorphous powder, which was recrystallized 
from AcOEt-MeOH (1: 1) to give needles of 8 (24 mg); 
m.p. 287-288”; Y, (CHCI,) 1749, 1675 and 1592cm-‘; 
A _.. (CHCI,) 667.622.355.340 and 242 nm (c. 7.29 X IO’. _- , -, 
5.78 x 10’. 299 X lo’,’ 2.71 X 10’ and 3.19 X lo’, respec: 
tively); 8 (CDCl,caD,) 7.20 (1H X 2, s, vinyl protons) and 

3.28 (3HX2, s, >NMe); (Found: C, 69.07; H, 480; N, 

9.52. C,,H&&O~requires: C, 68.56; H, 4.70; N, 9.13%). 
N,N’-DI (p-bromo-benzoyl) trichotomine methyl ester 

(11). To a soln of 2 (31 mg) and NaH (12mg) in anhyd 
THF (7 ml) was added-a soln of p -bromo benzoyl chloride 
(12 ma) in anhvd THF (0.2 ml). The mixture was kept at 
roomtemp for-10 min with stirring, and then concentrated 
under reduced pressure to give a syrup to which HZ0 was 
added. The mixture was extracted with benzene (25 ml X 

Clhese protons (H-l’, H-2, H-3’, H-4’. H-5’ and Hd’) 
show the carbon-bonded protons of the ghrcose moiety. 

3). The combined extracts were washed with sat NaCl aq, 
and then dried over MgSO,. 

Removal of the solvent under reduced pressure gave an 
amorphous powder, which was separated by column 
chromatography on silica gel (12 g) and eluted with 
CJ&CHCl, (2: 1) to give an amorphous powder. This 
powder was crystallized from AcOEt to give needles of 11 
(39mg); m.p. 272-273”; Y, (CHCI,) 1746, 1680 and 
1586 cm-‘; 8 (CDCI,) 7.62 (4H x 2, s, aromatic protons of 
p-bromo-benzoyl groups), 7.10-760 (4H X 2, complex 
pattern, aromatic protons) and 6.37 (1H X2, s, vinyl 
protons); (Found: C, 59.43; H, 292; N, 5.%. 
C,&I,&.O~Br, requires: C, 59.62; H, 3.27; N, 6.00%). 

Hydrolysis ofrrichotomine dimethyl ester (2). A soln of 
2 (29 mg) in IN KOH-MeOH+ther (1: 1: 1, 60 ml) was 
kept at room temp for 3 hr. Addition of ether (6Oml) 
yielded two phases. The aqueous layer was separated, and 
then acidified with cone HCI and extracted with EtOAc. 
The extracts were washed with sat NaCl aq and then dried 
over MgSO,. Removal of the solvent under reduced 
pressure gave an amorphous blue powder, which was 
further purified by precipitation method using 
MeOH-C& to afford an amorphous blue powder, 
trichotomine (I, 16mg), which was confirmed by its 
spectral data (IR, UV and NMR) and TLC. 

Hydrolysis of rrichoromine G, (12) with 3N methonolic 
HCI. A soln of 12 (5 mg) in 3N methanolic HCI (2 ml) was 
heated under reflux for 1 hr. and then concentrated under 
reduced pressure. The remaining aqueous soln was 
extracted with EtOAc (5 ml x 3). and then the combined 
extracts were washed with sat NaCl aq severai times, 
followed by concentration under reduced pressure, 
afforded an amorphous blue powder, which was crystal- 
lized from MeOH to give needles (m.p. 284-287”). These 
needles were identified as 2 by m.p., JR and UV spectra, 
and TLC. In the above aqueous phase, the presence of 
ahtcose was demonstrated by paper chromatographic 
analysis and comparison with-anauthentic specimen, in 
n-BuOH-EtOH- H,O f 13 : 8 : 4. TOYO. No. 5 1 A. descend- _ 
ing development). The uconftgurauon of glucose was 
further confhmed by the ultra micro method of E.C. 
1.1.3.4. Worthington, u-glucose oxidase (A-niger) and 
Park-Johnson method (determination of reducing power 
test). 

Acetylation of trichotomine G, (12). To a soln of 12 
(24 mg) in pyridine (5 ml) was added Ac,O (0.07 ml). The 
mixture was kept at room temp overnight, and then 
concentrated under reduced pressure using Cd& as 
azeotropic solvent to give an amorphous powder. 
Separation of this powder by preparative TLC [GF, (type 
60). in AcOEt-C+Hs (5: 2)] afforded an amorphous powder, 
which was crystallized from 2% aqueous MeOH to give 
needles of 13 (15 ma): m.p. 174-176”; Y,. (CHCI,) 1763 
(broad, -OCOCH, and -C&H). 1675 and 1604 cm-‘; A,. 
(CHCI,) 658. 612. 347. 335 and 244nm (c, 4.15 X lo’, 
350X 10’. II75 x 10’. 1.58~ lo’ and 187x l(r, respec- 

tively); 6 (CDCI,)9.34(lH, s, \ 
/ 

NH),7.0-7*6(8H,complex 

pattern, aromatic protons), 7.32 (lH, s, vinyl proton), 6.99 
(lH, s, vinyl proton), 5.70 (IH, d, J = 7.2 Hz, H-l’),* 5.13 

(1H X 2, dd, J = 2.0. 7.0 Hz, )CH-CH,), 490-540 (3H. 

complex pattern, H-2’. H-3’, H-t’), 4.20 (lH, dd, J = 4.2. 
11*0Hz,H6’),4~07(1H,dd,J=2~0,11~0Hz,H_6’),ca3~80 
(lH, m, H-5’). 3.89 (lHx2, dd, J=2.0. 14.0Hz, 
\ ,CH-CHr), 344 (IH X 2, dd, J = 7.0, 14.0 Hz, 
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\ ,CH-C&-), 2.02 (3H x 2, s, -OCOCH,), 1.95 (3H, s. 

-OCOCH,) and I.84 (3H. s, -OCOCH,); CD (CHCI,) 
[8],,,+ 15,400 and [@I,,, -27.800; (Found: C, 60.75; H, 
4.44; N, 6.03. CuH,IN.O,, requires: C, 61.24; H, 4.45; N, 
6.4%). 

Hydrolysis of a mixture of the anomers of N.N’-di 
(D-glucopyranosyl) trichotomine (14). A soln of 14 (5 mg) 
in 3N methanolic HCI (2 ml) was heated under reflux for 
I hr. and then concentrated under reduced pressure. Work 
up in the same way as that of 12 yielded 2 and D-glucose. 
These two compounds were confirmed in the same way as 
shown above (see the hydrolysis of trichotomine G,). 

Acelylation of a mixture of the anomers of N,N’-di 
(D-glucopyranosyl) trichotomine (14). To a soln of 14 
(23 mg) in pyridine (I.5 ml) was added Ac20 (0.05 ml). The 
mixture was kept at room temp overnight, and then 
concentrated under reduced pressure using CaH, as 
azeotropic solvent to give an amorphous powder. 
Separation of this powder by preparative TLC [GFIY (type 
60), in AcOEt-C& (5: 2)] to give an amorphous blue 
powder of 15 (22 mg); Y,.. (CHCI,) 1763 (-OCOCH, and 
-COOH), 1673 and 1605 cm-‘; A,. (CHCI,) 658.617.350, 
336 and 247 nm (c, 2.83 x I@, 240~ l(r, 1.52 x l(r. 

144 x 10’ and I .78 x IO’. respectively); 6 (CDCI,) 6.32 ($ H. 
d. J = 3 Hz. H-l’). 5.72 I: H. d. J = 7.2 Hz. H-l’). 2.18.2.12. 
2k9, 2.02, ‘1.99, ‘i.% (3k, i, -kCOCH,, iespectively) and 
2.03 (3H x 2, s, -OCOCH,). 
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