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Abstract-The 7-, 3’- and I’-glucosides of luteolin, the 7-glucoside and 6,SdiGglucoside of apigenin were isolated 
from Trichosunthes kirilowii var. juponica. Kaempferol 3,7dLrhamnoside and 3-glucoside-7-rhamnoside were 
identified from T. cucumeroides, kaempferol 3-galactoside and 3-sophoroside were also identified from T. anguina. 
Quercetin-3-rutinoside was detected from T. multiloba and T. rostrafu. T. bracteata afforded luteolin 3’-glucoside and 
kaempferol 3-rutinoside, and T. kirilowii afforded luteolin 7-, 3’- and 4’-glucosides and apigenin 7-glucoside. 

INTRODUCTION 

The genus Trichosonrhes consists of about 60 species. five 
of which, T. bracteata Voiqt, T. multiloba Miquel, T. 
kirilowii Maxim. var. japonica Kitam., T. cucumeroides 
Maxim. and T. rostrata Kitam., are distributed in Japan. 
Recently, we reported the identification of three phenolic 
compounds, 1 I-methoxynoryangonin, vanillic acid and 
tricin, and steryl-b-o-glucopyranoside from seed of T. 
unijloru Hao [l]. Previously, Nakaoki and Morita have 
reported the isolation of luteolin 7-0-glucoside (I) from T. 
kirilowii Maxim. var. Japonica Kitam. and kaempferol 
3.7-di-0-rhamnoside (6) from T. cucumeroides Maxim. 
[2]. In this work we have studied the llavonoids of seven 
Trichosanthes, species, the five above plus T. anguina L. 
and T. kirilowii Maxim., in order to establish a chemotaxo- 
nomic approach to the genus [3]. 

RESULTS AND DISCUSSION EXPERIMENTAL 

Eleven flavonoids (l-l I) were isolated and identified 
from the leaves of the genus Trichosunthes T. kirilowii 
afforded luteolin 7-O-/?-Bglucopyranoside (I), 4’-O-/I-D 
glucopyranoside (2) and 3’-O-/?-bglucopyranoside (4) 

Genera/ experimental procedures. All mps are uncorr. The ’ H- 
and “C-NMR spectra were measured at 2OOMHz and 
50.3 MHr respectively, and chemical shifts are given in 6 (ppm) 
with TMS as an int. standard. 

and apigenin 7-O-/?-oglucopyranoside (3). Its variety 
joponica Kitam. afforded 1-4 and apigenin 6,8-di-C-/?- 
glucopyranoside (5). T. cucumeroides afforded two 
kaempferol glucosides, 3,7di-O-z-L-rhamnopyranoside 
(6) and 3-0-/?-t+glucopyranoside-7-O-a-L- 
rhamnopyranoside (7). T. anguina also afforded 
another two kaempferol glycosides, the 3-O-F- 
galactopyranoside (10) and 3-0-/?-sophoroside (11). T. 
rostrata and T. multiloba atlbrded quercetin 3-O-j- 
rutinoside (8). From T. bracteota (4) and kaempferol3-O- 
fi-rutinoside (9) were isolated. 

These llavonoids were identified as described in the 
Experimental. Although only a few species have been 
studied, it Seems that Trichosanthes can be divided into 
four groups on the basis of their aglycones (Table 1): one 
with &ones alone, two with kaempferol alone, three with 
quercetin alone and four with flavones plus flavonols. 

Table 1. Flavonoids in the leaves of the Trichosunthes 

Flavonoids Flavona Fkvonols 

Plants 
AP. glyc. Lu. glyc. Km. glyc. Qu. glyc. 
3 5 1 2 4 6 7 9 10 11 8 

T. kirilowii Maxim. 
var. japonica Kitam. 

T. cucumeroides Maxim. 
T. anguina Linne 
T. mulfiloba Miquel 
T. rostruta Kitam. 
T. bracteata Voiqt 

+ + + + 
+ + + + + 

+ + 
+ + 

+ 
+ 

+ + 

Ap., Apigenin; Lu., Luteolin; Km., Kaempferol; Qu., Quercetin. 
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Plant materials. Six Trichasanthes, 4 wild species, T. bracteata 
Voiqt. T. cucumeraides Maxim.. T. kirilowii Maxim. var. japonica 
Kitam. and T. multilaba Miqucl, plus T. anguina L. and T. klrilavtl 
Maxim. have been grown in our herbal 8arden since 1980. Each 
wild species was collected from three habitats in Japan and 
transplanted. and the ratter two species were from garden se&. 
T. rvrguirte L. was introduced from Tsuktiba ExpermentttI Station 
of M~~nal Plants {National Institute of Hy8ienic ScieRas, 1 
~ch~n~~ Yatabecho, Tsukuba 300-21, Japank T, k&&w@ 
Maxim. was derived from Kyoto Herbal Garden. 
(Pharmacognosy Laboratories, CentraJ Research Division, 
Takeda Chemical fndustries Ltd., Ichijoji. Sakyoku. Kyoto 606. 
Japan). These plants were collected in August, 1983, plants of 
T. rostrata Kitam. were collected in Kume island, Okinawa, 
Japan, during the same manth. Voucher specimens hava been 
deposited in the herbarium of our university. 

Extraction and is&ion o/ flauoaoids. The fresh leaves of 
Trickosenthes were individually extracted with MeOH, The 
individuai MeOH extract were extracted successively with Et@, 
EtOAc and n-&OH. The EtOAc extract of T. aagtdna L, 
afforded 18 and the n-BuOH extract aflordul Il. The EtOAc 
extract of T. braeteata ~cb~rnato~ph~ over Sephadex LH- 
20 to afforded Band the n-BttOH extract afforded 4. The EtOAc 
and n-BuOH extracts of T. cucumeroides afforded 6 and 7, 
respectively. A Sephadex LH-20 CC of the EtOAc extract of T. 

kirilowii afforded three lktvonoids. 1.2 and 3. and the column of 
the n-BuOH extract alforded I and 4. Four Bavonoids, l-4, were 
isolated from the EtOAc extract of T. kirilowii var. joportico by 
using Sephadex LH-20 CC, and C-glucosylllavone. 5, was 
isolated from the n-BuOH extract. The EtOAc and n-BuOH both 
extracts of T. mufiloba afforded 8. The tlavonol, 8 was also 
isolated from the EtOAc and n-B&H extracts of T. razlrcia. 

LuteoliA ?-0-~-5g~u~opy~s~e {I). Yelfow micro-needles, 
mp 240-245”. Identification was established by direct com- 
parison (mmp. UV. IR and ‘sC-NMR) with an authentic sample 
isolated from Salix gilgiona Seemen (Salicaceae) [4]. 

Luteolin 4’-0-/I-@gbcopJvanoside (2). Yellow needles. 
mp lQO-195”. ‘H-NMR (DMSOJ,): 64.89 (1H. d, J - 6.9 Hz, 
anomeric H). 6.20 (lH, d, J = 2.0 Hz, 6-H). 6.50 (lH, d. J 
= 2.0 Hz, 8-H). 6.83 (IH, s, 3-H). 7.24 (1H. d, 3 = 8.8 HG 5-H), 
7.49(lH,d.J = 1.9 Hx.2’.H),7.53(IH,dd.f= 19and8.8 Hz.6’” 
HI. “C-NMR (DMSO-d,): 560.79 Q 6-X). 69.87 (d. 4-Q 73.21) 
(d, 2”-C), 75.93 (d, 3’-C~94.09 (d, S-C), 99.02 (d, 6-C& 101.37 (d, l”- 
C), 103.91 (s, IO-C), 104.10 (d, 3-C), 116.21 {d, Z’-Q, 118.60 (d, S- 
C), 124.90 (s, I’-C and d, U-C), 147.12 (s, 3-C). 148.68 (s, 4’-C), 
157.52 (s, 9-C). 161.62 (s, 5-C), 163.37 (s. 7-C). 154.45 (s. 2-C). 
181.93 (s, 4-C). identification was established by UV and ‘H and 
“C-NMR standard procedures [S, 61. 

Apigenin 7-0-/J-Dglucopyronosidr (3). Yellow needles. 
mp238-240”. Identillcation was established by direct com- 
parison (mmp, UV. IR and ‘sC-NMR) with an authentic sample 
isolated form Yicia unijugn Al. Br. (Leguminosae) 173. 

Lute&n ~-O-~-~~uc~pyr~s~e {4). Yellow needle% 
mp t21-224°. ‘H-NMR (DMSOd& 64.91 (19 d, j = 6.8 Hz 
anomeric H). 6.20 (lH, d, J = 2.0 Hx, 6-H). 6.53 (1X, d, .I 
= 20 Hz, S-H), 6.82 (lH, s, 3-H), 6.98 (1H. d, I L 8.3 HE, S-H), 
7.67(lH,dd.f= 1.5and8.3H~~-H~7.8O(lH.d,~= 1.5Hx+2’- 
H). Identification was established by UV and ‘H-and * ‘C-NMR 
standard procedures [S, 6,8]. 

Apigenin 6,8_di-C-B-glucagyansidr (5). Yellow needles, 
mp 258-260”. ‘H-NMR (DMSO-d& 64.77 (lH, d, J = 9.8 Hz, 
anomeric H), 4.82 (I H, d, J = 9.8 Hz anomeric H), 6.81 (1 H, s, 3- 
H). 6.93 (2H, d, J = 8.3 Hz, 3’- and S’-H), 8.03 (2H. d. J = 8.3 H& 
~-and6’-H),9.36~1H,brs,OH),10.37flH,Cs,OH~13.71(lH, 
brs, 5-OH), r3C-NMR (DMSO-d,) 59.91 fr, 6”-Ct. 61.28 (:,6”‘- 
C), 69.09 (dv 4--C), 70.65 (dv 4”‘-C), 71.00 (d. 2=‘-C), 71.97 K 2*-C& 
73.2Q fd, 1”‘-C), 74.13 fd, 1°C). 77.88 [dt. 3*-C), 78.91 (d. 3=-C)+ 

80.91 (d. S”‘-C). 81.93 (d. 5”.C), 102.68 (d. 3-C). 103.95 (s. 10-C). 
105.37 (s. 8-C). 107.57 (s. 6-C) 115.92 (d, 3’and 5-C). 121.58 (s. I’- 
CL 129.10 (d. 2’and 6-C). 155.17 (s.9.C), 158.69 (s. 5-C). 160.94 (s, 
4-C). 161.33 (s, 7-C). 164.26 (s, 2-C). 182.47 (s. 4-C). Identification 
was established by UV and ‘H and i3C-NMR standard pro- 
cedure [S, 61. 

~~~~r~~ 3.7-di-0-a-L-rhnmnopyraMsido (6). Yellow need- 
les, mp 22&2x)“. Identification was established by direct com- 
parison (mmp, UV. IR and “‘C-NMR) with an authentic sample 

E21. 
Kaentp&roI 3-O-~-~giu~op~anosyf-?-O-a-~-rk~opyra~ 

side (7). Yellow needles. mp24Q-252”. Identification was es- 
tablished by direct comparison (mmp, UV. IR and ‘%-NMR) 
with an authentic sample isolated from Yicia f&r L. 
(Legumioosae) 173. 

Quercetin 3-0-fi-rutinoside (8). Yellow needles. mp 188-191”. 
Identification was established by direct comparison (mmp. UV. 
IR and “C-NMR) with an authentic sample f93. 

K#~p~~ol 3-O-~-rut~sjde (9). YeBow needle% 
mp I91-194”. Identillcation was established by direct com- 
parison (mmp, UV, IR and “C-NMR) with an authentic sample 
isolated from Clitorih ternarea L. (Leguminosiie) [lo]. 

Kaempfrul 3-0-&D-galactopyronoside ( 10). Yellow micro- 
needles. mp 240-245”. Identification was established by direct 
comparison (mmp, UV. IR and “C-NMR) with an authentic 
sample isolated from Liquidamber formosana Hance 
(Hamamelidaceae) [9]. 

Kaempferol 3-0-jJ-sophoraside ( 1 I). Yellow needles. 
mp 194-200°. ‘H-NMR (DMSOd&): 64.30 (lH, br, OH), 4.64 
(lH, d,J = 7.5 Hzanomeric HI, 5.08 (lH. br, OH). 5.30 (lH. br. 
OH), 5.72 (IH, d, J = 7.5 fit, anomeric Hf, 6.20 fiH. d, J 
= 2.5 Hz 6-H). 6.43 (IH, d, J = 2.5 Hx, 8-H/, 6.92 (2H, d. J 
= 9.0 Hx,Pand S-Hk8.08 (2H.d.j = 9.0 Hx,landS’-Hf, lo.15 
(fH, brs, OH]. 10.82 flH, &rs, OH), 12.62 (1H. s, OH). 
Identification was established by UV and ‘H and ‘sC-NMR 
standard procedure [S, 6.83. 
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