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ABSTRACT
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Two new tryptamine-related alkaloids, psychotrimine and psychopentamine, were isolated from the leaves of Psychotria rostrata, and their
novel structures were elucidated on the basis of spectroscopic analyses.

The potent antinociceptive activities of polymeric pyrroli-
dinoindoline alkaloids that interact with opioid or NMDA
receptors have been reporfeth our continuing chemical

started with the investigation of the alkaloidal constituents
of Psychotria rostrataBl., the leaves of which were used as
folk medicine for the treatment of constipation in Malaysia.

and pharmacological studies on indole alkaloids possessing(—)-Calycanthine,-€)-chimonanthine, hodgkinsine, calyco-

analgesic activity,we have been interested in compounds

sidine, and quadrigemine B were isolated from the bark and

of this type, which have been isolated from plants belonging twigs of this plant! In the present study, we isolated two

to generdPsychotria Calycodendropandldiospermunt We

T Chiba University.
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new alkaloids, psychotriminel] and psychopentaming)(
from the MeOH extract of. rostrata leaves. We report
herein the structure elucidation of the new alkaloids by means
of spectroscopic analyses.

New compoundl, obtained as an amorphous powder
(1.30% yield based on the crude base fraction), exhibited
[a]*&% +179 (c0.2, CHC}). The molecular formula (§HsaNe)
obtained by high-resolution FABMS analysig/f 519.3206
(M + H)*T (A —3 mmu)] was identical with those of known
trimeric alkaloids hodgkinsingjdiospermuline®, and caly-
cosidine’ The UV absorption bands [296 (leg3.99), 222.5

(4) Lajis, N. H.; Mahmud, Z.; Toia, R. FPlanta Med.1993,59, 383—
384.



Table 1. 'H and!3C NMR Data for Psychotriminel( and Psychopentaming)((in CDCk)2

psychotrimine (1) psychopentamine (2)
units  position OH oc units  position OH Oc units  position OH Oc
A 2 7.20 (s) 126.0 A 2 2.42 (m) 52.7** D 2" 2.34 (m) 52.5%*
3 114.9 2.86 (m) 2.42 (m)
3a 128.5 3 1.82 (dd, 37.8 3" 1.69 (m) 39.2
12.1,5.5)
4 7.72 (dd, 119.4* 3.05 (m) 1.79 (m)
8.0, 1.1)
5 7.21 (dd, 119.9 3a 61.1 3a" 62.3
8.0,7.4)
6 7.27 (m) 122.4 3b 132.9* 3b"" 138.6
7 7.27 (m) 111.2 4 7.25(d, 7.4) 126.9 4 6.59 (dd, 123.3
7.4,1.4)
7a 136.1 5 6.82 (dd, 118.8 5 6.61 (dd, 118.8
7.4,7.4) 7.4,7.4)
8 3.07 (2H, m) 25.6%** 6 7.03 (dd, 128.0 6" 6.94 (dd, 125.1
7.7,7.7) 7.4,1.4)
9 3.00 (2H, m) 52.0 7 6.38 (d, 7.7) 110.5 7" 120.4
N10CH3 2.44 (3H, s) 36.4** 7a 152.8 7a'" 144.7
B 2 3.09 (m) 51.7 8a 4.14 (s) 87.3 8a'" 4.61 (s) 88.4
2.81 (ddd, 9.6, N;-CH;  2.11 (3H, s) 34.8 N;+-CHz  2.27 (3H, s) 35.7
9.6, 5.3)
3 3.28 (ddd, 11.5, 39.1 B 2 2.47 (m) 52.7** E 2 7.15 (s) 126.1
9.6, 6.8)
2.54 (ddd, 11.5, 2.90 (m) 3" 114.5
5.3,2.1)
3a’ 76.7 3 2.16 (m) 35.8 3a'"" 128.3
3b’ 132.0 2.42 (m) 4 7.72(d,7.1) 119.3
4 7.09 (d, 7.6) 123.7 3a’ 63.1 5" 7.17 (dd, 111.2
7.1, 8.0)
5 6.80 (dd, 119.3* 3b’ 132.8* 6" 7.22 (dd, 122.3
7.6,7.6) 7.6, 8.0)
6' 7.18 (d, 7.6) 127.3 4 7.26 (d, 7.6) 122.1 " 7.20 (d, 7.6) 119.7
7 1215 5' 6.66 (dd, 116.2 7a 136.0
7.6,7.6)
7a’ 145.9 6' 7.00 (d, 7.6) 126.5 8"" 2.98 (m) 25.7
8a’ 5.24 (s) 86.1 7 123.8 3.05 (m)
NgH 4.39 (brs) 7a’ 151.0 9" 2.98 (m) 52.1
Ny-CHsz  2.42(s) 36.4** 8a’ 4.46 (s) 82.4 3.05 (m)
C 2" 7.27 (s) 124.3 N1-CH3  2.36 (3H, s) 35.3 Nio»-CH3 2.48 (3H, s) 36.5
3" 1125 C 2" 2.47 (m) 52.6**
3a" 129.8 2.86 (m)
4" 7.61 (dd, 119.3* 3" 2.13(dd, 11.4, 37.2
7.7,2.2) 5.1)
5" 7.09 (m) 119.3* 2.63 (m)
6" 7.09 (m) 121.7 3a" 64.2
7" 7.37 (dd, 112.2 3b” 132.6
7.4,2.0)
7a" 136.1 4" 5.85 (d, 1.6) 1214
8" 2.98 (2H, m) 25.7%** 5" 136.2
9" 2.91 (2H, m) 52.0 6" 6.67 (dd, 126.1
7.7,1.6)
Nio-CH3z  2.49 (3H, s) 36.3** 7" 6.39 (d, 7.7) 108.5
7a" 149.8
8a" 5.00 (s) 83.4
N;--CH3z 2.46 (3H, s) 35.8

ax xx %% interchengeable.

(4.57), and 206.5 (4.55) nm] and th&C NMR spectrum 86.1) indicated thall was composed of three tryptamine-
(Table 1) that disclosed 22 aromatic carbons and 21 sp related moieties containing one indoline and two indolic
carbons including one characteristic aminoacetal carbon ( chromophores. The structures of the three individual parts
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Figure 1. Selected 2D NMR correlations for units 4AC in Figure 2. Selected HMBC correlations for psychotriming).(
psychotrimine (1).

) ) ) that N-1' was attached to C-3aln addition, the HMBC
in 1 were revealed by detailed analysis of one- and two- cross-peaks between H-2 7.20) and C-7(5 121.5), and
d'menflona' NMR spectra, as flo“OWS- , H-6' (6 7.18) and N-1 (0—242) implied that N-1 was
The'H and™C NMR, and'H—'H COSY spectra (Figure  attached to C-7 Therefore, the structure of the new alkaloid,
1) suggested that units A and C had one indole nucleus,nameq psychotrimine, was deduced to be that shown as
respectively, and no substituents at C-4, -5, -6, and -7 of theformya 1. All the hitherto known tryptamine-related poly-
indole nucleus. Further, characteristic proton signals at C-2 neric alkaloids are composed of pyrrolidinoindoline units
and C-2"in units A and C ¢ 7.20, 1H, s, for unit A and (see Figure 5) and rarely additional tetrahydroquinoline units.
7.27, 1H, s, for unit C) were observed. In addition, the pgychotrimine is the first example of this class of alkaloid
HMBC connectivities shown in Figure 1 suggested that each inat contains the tryptamine unit in the molecule.
unit possessed a fragment, MeN-{LhH,-, which was New compound2, obtained as an amorphous powder
connected to C-3 of each indole nucleus. Taken together, g 349 yield based on the crude base fraction), exhibited
new cgmpound had twoNlormethyItryptam}ne units, A and [a]8 +42 (c0.2, CHCE). The molecular formula (&HezN:10)
C, which were connected to another unit, respectlvgly, at optained by high-resolution FABMS analysig/z 863.5244
N: and/or No. The*C NMR spectrum revealed that unit B 1 Hy+ (A +0.7 mmu)] was identical with those of known
had six aromatic carbons and f|vésmlrbons. The charac- pentameric alkaloids psychotridifigsychotridine G, and
teristic NMR signals ascribable to C-8@w 5.24, 1H,' s, isopsychotridines A, B, C, and B0 All of these known
andoc 86.1) implied that unit B possessed a pyrrolidinoin- compounds are composed of five pyrrolidinoindoline units
doline skeleton. The'H NMR spectrum indicated the hat are connected to each other through a linkage between
presence of one methyl group that was attached to thec_35/c-3a'and/or C-3a/C-7". The UV spectrum 2f[304
nitrogen atom in unit B. The chemical shift, i.6.2.42, and (log € 4.10), 250.5 (4.37), and 210 (4.81) nm] showed
the HMBC cross-peak between this proton and'G&-  apsorption bands similar to those of simple pyrrolidinoin-
gested that the methyl group existed on the’Nection. qojine alkaloidsi! However, the*C NMR spectrum (Table
The splitting mode of the protons in the aromatic region (0 1) that revealed 32 aromatic carbons and 23 cbons
7.09,dJ = 7.6 Hz,0 6.80, ddJ = 7.6 and 7.6 Hz, and including four aminoacetal carbons 82.4, 83.4, 87.3, and
/.18, dJ = 7.6 Hz) in unit B and the HMBC cross-peaks  gg 4), and théH NMR spectrum that showed a characteristic
between the aromatic proton at7.18 (H-6') and C-7&( proton signal ab 7.15 (1H, s) indicated th@&was composed
145.9), the proton a 6.80 (H-5) and C-7 (0 121.5), and ot five tryptamine-related moieties containing one indolic
the proton at 7.09 (H-4') and C-3b(6 132.0) indicated  ang four indoline chromophores. The structures of the five
the presence of a substituent at Gfvunit B. Finally, the jngividual parts in2 were confirmed by detailed analysis of
connected positions of units A to C were determined by gne. and two-dimensional NMR spectra, as follows.
analyzing'H—13C and'H—*N HMBC connectivities (Figure 1H—1H4 COSY, HMQC, and HMBC spectral data (Figure

2). The HMBC cross-peaks between H{2 7.27)and C-3a  3) gyggested that unit A, which consisted of a pyrrolidinoin-
(60 76.7), and H-8a(6 5.24) and N-1"(6 —235) indicated

(8) Hart, N. K.; Johns, S. R.; Lamberton, J. A.; Summons, RAUSt. J.

(5) (&) Anet, E. F. L.; Hughes, G. K.; Ritchie, Bust. J. Chem1961, Chem.1974,27, 639—646.
14, 173—174. (b) Fridrichsons, J.; Mackay, M. F.; Mathieson, A. McL. (9) Saad, H.-E. A.; El-Sharkawy, S. H.; Shier, W.Planta Med.1995,
Tetrahedronl974,30, 85-92. (c) Kodanko, J. J.; Overman, L. Engew. 61, 313—316.
Chem., Int. EJ2003,42, 2528—2531. (10) (a) Roth, A.; Kuballa, B.; Cabalion, P.; Anton, Ranta Med 1985
(6) Duke, R. K.; Allan, R. D.; Johnston, G. A. R.; Mewett, K. N.; 51, 289. (b) Roth, A.; Kuballa, B.; Bounthanh, C.; Cabalion, P.; Sevenet,
Mitrovic, A. D.; Duke, C. C.; Hambley, T. WJ. Nat. Prod.1995, 58, T.; Beck, J. P.; Anton, RPlanta Med 1986,52, 450—453. (c) Jannic, V.;
1200—1208. Gueritte, F.; Laprevote, O.; Serani, L.; Martin, M.-T.; Sevenet, T.; Potier,
(7) (a) Libot, F.; Miet, C.; Kunesch, N.; Poisson, J. E.; Pusset, J.; Sevenet, P. J. Nat. Prod.1999,62, 838—843.
T. J. Nat. Prod 1987,50, 468—473. (b) Libot, F.; Kunesch, N.; Poisson, (11) Takayama, H.; Matsuda, Y.; Masubuchi, K.; Ishida, A.; Kitajima,
J.; Kaiser, M.; Duddeck, HHeterocyclesl 988,27, 2381—2386. M.; Aimi, N. Tetrahedron2004,60, 893—900.
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Figure 4. Selected HMBC correlations for psychopentamig (

HMBC cross-peaks between H-4 5.85) and H-6 (6 6.67)
and C-3a'"'(0 62.3) indicated that C-3&a (unit D) was
attached to C-5"on the benzene ring of unit C, which
featured the structure of this alkaloid. In addition, the HMBC
cross-peak between H*2 (6 7.15) and C-7' (6 120.4)
indicated the presence of a linkage betweenCfinit D)
doline framework, had no substituents at C-4, -5, -6, and -7 and N-1"" (unit E). Therefore, the structure of the new
but had a methyl group at N-1. Both units B and D, which alkaloid, named psychopentamine, was deduced to be that
also had the pyrrolidinoindoline structure bearing Nafd shown as formul@. To date, approximately 20 polymeric
N-1"" methyl groups, possessed a substituent at @Ad (trimeric to octameric) pyrrolidinoindoline alkaloids have
C-7"", respectively. These findings were supported by the been found. All of the compounds have two types of common
splitting mode of the protons in the aromatic regionv[26, linkages, i.e., the C-3a/C-3aond (5—p'type of linkage)
dJ=7.6 Hz (H-4), 6 6.66, ddJ = 7.6 and 7.6 Hz (H-5, and the C-3a/C-7bond between respectivé-methylpyr-
ando 7.00, dJ = 7.6 Hz (H-6") for unit B and 6.59, ddJ rolidinoindoline units, resulting in the formation of the linear
= 7.4 and 1.4 Hz (H-4), 0 6.61, ddJ = 7.4 and 7.4 Hz type of sequence structure (Figure 5). Psychopentar2ine (
(H-5""), andd 6.94, ddJ = 7.4 and 1.4 Hz (H-6'"") for unit

D] and the HMBC cross-peaks shown in Figure 3. It was _

deduced next that unit C, which had the pyrrolidinoindoline "
e
n

Figure 3. Selected 2D NMR correlations for units /& in
psychopentamine (2).

structure bearing the N“1methyl group, possessed a

substituent at C-5 on the basis of the splitting mode of the

protons in the aromatic regio 6.85, dJ = 1.6 Hz,0 6.67,

ddJ= 7.7 and 1.6 Hz, and 6.39, dJ = 7.7 Hz) and the

HMBC cross-peaks between H-46 5.85) and C-3a (6

64.2), H-8' (0 6.67) and C-74(6 149.8), and H-7 (6 6.39)

and C-5"(0 136.2), as shown in Figure 3. THEl and**C

NMR and'H—*H COSY spectra (Figure 3) suggested that

unit E had an indole nucleus, the C*4 -5, -6"", and l

-7""" of which had no substituents. Further, a characteristic
proton signal assigned to C-2'Ifi unit E (0 7.15, 1H, s)

was observed. It was suggested that this unit possessed
fragment, MeN-CHCH,-, that was connected to C*3 on

the indole nucleus on the basis of information from the
HMBC connectivities, as shown in Figure 3. Therefore, new
compound2 was revealed to have aho-methyltryptamine i the first example of a tryptamine-related polymeric-

NN ] m=0~1
HHMe Im n=0-5

%igure 5. General structure of known polymeric pyrrolidinoindo-
line alkaloids.

unit that was connected to another unit atdn NlO- Fina”y' pyrro_lidinoindoli_ne alkaloid that contains the C-3a/035nd, )
the connected positions of units A to E were determined by that is responsible to the novel bent-type structure. Studies
analyzing HMBC connectivities (Figure 4). on the stereochemistry of these new alkaloids are under way.

The HMBC cross-peak between H-8a4.14) in unit A
and C-7'(6 123.8) indicated that C-3a is attached to 'GA7
unit B. The HMBC cross-peaks between H-8a4.46) and
C-3a" (0 64.2), and between H-3(6 2.63) and H-8a'(6
5.00) and C-3a(6 63.1) suggested the presence of a bridge
between C-3a(unit B) and C-34 (unit C). Further, the  0OL048971X

Supporting Information Available: Experimental pro-
cedures and one- and two-dimensional NMR spectral data
for 1 and2. This material is available free of charge via the
Internet at http://pubs.acs.org.
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