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Constituents of Pedicularis resupinata var. oppositifolia
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Abstract—The plant of Pedicularis resupinata L.var. oppositifolia (Scrophulariaceae)
appeared to be used for the treatment of rheumatoid arthritis, malignant abscess
(tumor), urolith, and diuretics in oriental medicinal literatures. Three different com-
pounds were isolated from the aerial part of the plant and characterized by the spectro-
scopic (UV, IR, NMR, MS) analysis. These compounds were acteoside (compound D),
suavissmoside R1 (compound II), and p-mannitol (compound III).
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Scheme II. Systemetic separation of BuOH fraction.
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CyoH36015 (M.W=624); mp: 148-152°C
(uncorrected); UV (AMEOH nm) 220, 290, 330; IR
Vit 3400 (OH), 1700 (C=0), 1640, 1610, 1520
(C=C), 1280, 1040 (C-O) cm™; [al20=-73.0
(MeOH); 'H-NMR (300MHz, DMSO) 6 : 7.47
(1H, d, /=16Hz, Ar-CH=C), 6.51~7.03 (total 6H,
aromatic H), 6.20 (1H, d, /=16Hz, Ar-C=CH),
5.03 (1H, d, H-1 of rhamnose), 4.36 (1H, d,
J=8Hz, H-1 of glucose), 2.78 (2H, t, F7Hz, Ar-
CHy), 1.05 (3H, d, J<7Hz, CH; of thamose); 13C-
NMR (50MHz, CD;0OD) 6 : 131.4, 121.2, 146.1,
144.6, 116.3, 121.2, 36.5, 72.0 (aglycone), 127.6,
115.2, 146.8, 149.8, 116.5, 121.3, 114.6, 148.0,
168.2 (caffeic acid), 104.2, 76.0, 81.6, 70.4, 76.2,
623 (glucose), 103.0, 72.0, 72.2, 73.8, 70.5, 18.4
(thamnose); MS (EI, 70eV. m/z. relative intensi-

ty): 316 [M+] (2.77), 257 (1.84), 207 (11.40), 154
(64.24), 137 (33.77), 136 (31.46), 123 (100), 110
(13.08), 91 (11.42), 85 (15.40), 73 (19.54),
60(24.5)
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CDCly) é: 7.59 (1H, d, F16Hz, Ar-CH=C), 6.97-
7.31 (total, 6H, aromatic H), 6.28 (1H, d,
J=16Hz, Ar-C=CH), 2.78 (2H, t, J=6Hz, Ar-CH)),
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2.21 (total, 12H, s, COCH3><4), 2.10 (total, 6H,
s, COCH3 X 2), 2.02, 1.95 and 1.87 (3H each, s,
COCHjy), 0.97 (3H, d, J=6Hz, CH; of rhamnose)
; PC-NMR (50MHz, CDCl3) 8 : 167.9~170.7
(COCH; X 9), 164.9, 144.4, 143.8, 1425, 141.8,
140.5, 137.5, 132.8, 127.3, 126.5, 124.1, 123.8,
123.2, 122.8, 118.1, 100.7, 99.1, 80.5, 72.1, 72.0,
70.6, 70.0, 69.8, 69.7, 68.6, 67.3, 62.3, 35.4,
20.6~20.9 (COQH3 X9, 17.4
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3.7 Hz, H-16), 4.62 (1H, d, H-3, <9.4Hz), 5.53
(1H, br. s, H-12), 6.28 (1H, d, /=8.0 Hz, anome-
ric H) ; PC-NMR (75.469MHz, pyridine-ds) & :
180.1, 176.9, 139.2, 128.1, 95.8, 81.0, 79.2, 78.9,
74.0, 72.6, 71.2, 68.6, 62.3, 54.8, 54.4, 52.3, 48.5,
48.3, 48.1, 42.1, 40.7, 38.5, 37.7, 33.2, 29.1, 26.9,
26.2,26.0, 245, 24.2, 21.5, 17.4, 17.3, 16.7, 134
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Kor. J. Pbarmacogn.

side?] &< bandE EIIF o™ IR spectrum
o] A 3400 coite] OH 1700 cm™1e} C=0, 1640,
1610, 1520cm™2] aromatic double bond
1100-1000cm™ e A CONE &Qlalgtt

IH-NMR spectrum® 22 ¥ §1.05 (3H, d.
J6Hz)° A rhamnose?] methyl protons. 8278
(2H, t, j=7Hz)°l 4 methylene protons, & 4.30
(1H, d, FF8H2)9| A glucose?] anomeric proton.
5.03 (1H, $)9| M rhamnose® anomeric proton,
8620 2 7.479)A4 aromatic ringol] ¥Z ¥ AB
type9] trans olefinic protons (each 1H, d.
J=16Hz) 2 §6.51-7.03°)4 aromatic protons
(6H, m)2| peakE &Y & AT

3 glucose® anomeric peak”} =8Hz9)
doubleto 22y SAFE 3t UL 44+ o
o™ rhamnose? anomeric proton® peak7}
A couplingdlA| ¥ singlete @ e Ao
2HY o-dFL dndeeT ¢ F Y.

Compound I-& acetylationdt U2 nonaac-
etate (C47Hg40,0)9 'H-NMR spectrum 2 2
1.87-2.21904 9719l EolA<l COCH; peakE
g 4 9dgien BC-NMR spectrum S 22 €
167.9-170.7 2 20.0-20.99 4} COCH;ell <&
carbon peak 97§48 &5l

a2mrg o EAE OHZF 9/ EASE
phenylpropanoid glycoside & & 4 it}

Compound 12} 3C-NMR spectrum& 228 §
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E #golaldn}. o)4re] 3C-NMR data(Table DE
Be s 3 LA SAED,

oj4tel Aol A compound I¥ acteoside (B-
(3, 4-dihydroxy-phenyD-ethyl-O-a-i-thamnopy-
ranosyl(1—3)-f-n-(4-O-caffeoyl)- glucopyra-
noside)d & #lstAr)

Compound 12| FZX - Compound II (mp
252-255°C)E Libermann-Burchard test %
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Table 1. 3C-NMR chemical shifts of compound I

(in CD;0D)
carbon compound I acteoside

No. (18)

Aglycone moiety 1 131.4 131.4
2 121.2 117.1 |

3 146.1 145.9

4 144.6 144.4

5 116.3 116.3

6 121.2 121.3

7 36.5 36.4

8 72.0 72.2

Caffeic acid moiety 1 127.6 127.6
2 115.2 1153

3 146.8 146.6

4 149.8 149.5

5 1165 116.5

6 121.3 121.2

7 114.6 114.6

8 148.0 147.9

9 168.2 168.2

Glucose moiety 1 104.2 104.0
2 76.0 75.8

3 81.6 81.6

4 70.4 70.3

5 76.2 76.0

6 623 62.3

Rhamnose moiety 1 103.0 102.
2 72.0 72.0

3 72.2 72.0

4 73.8 73.7

5 70.5 70.5

6 18.4 18.4

o] #}§tE2o 'H-NMR spectrumo]A & §1.05
oA 30-CH,ol 2l8l angular methyl signalo]
J=65Hz9] doublete® utelvlxz §1.14, 1.20
,1.35, 1.60, 1.739) 4] 578€] angular methyl! sig-
nal &, 23-CHj,, 25-CHj, 26-CHj, 27-CH; 3 29-
CH37} Yehdo 66.280) A /~8.0Hz2] anomeric
proton signale] 17] UEhtE Aoz Hol 17
9] 3ol triterpenec] AE AYL ¢ F U
=3

%3} anomeric proton signalo] §6.2822 A
Agez shifislo] JERIEE Fe ester B

[¢]

< 32 SlEE ¢ & UAH. 62.9091A singlet
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! OH
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7m0
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Compound I. Acteoside
Ho 1
AJ
20
H 2
0, | T
1
Ho” ¢ Q
COM  CH,OH |
OH
~0
HO OH

Compound II Suavissmoside R1

© 2 18H, 3.0594 d (=129, 3.7)2.& 16-H, §
4.059) multipletS 2-Ho]1, §4.622] doublet
(=9.4Hz)& 3-Helw §5.5394 br. singlete.2
C=Ce| H-127} VEh4aL it}

13C-NMR sectrumol A} 17]¢] C=C, COOH,
estersl EAE ¢ & glow & gol &% 67
9} signalo] =9€E AE & F 3urh(Table 2),

ol2e] A¥ =2 H¥ compound II& 2,3,19-tri-
hydroxyurs-12-ene-23,28-dioic acid, 28-glycosyl
ester3 RS FHE F AUTH

I3C-NMR spectrum #4}¢] sugar signal®}
Compound 11§ 71428 dte] A& Fale] uimy
TLCA# B& pglucoseZ 9T ¢ 9o
£33 §6.239] anomeric proton®] /~8.0 HzY o
2 Glucose® 2EE da 2L & F+ 3
ot @WE A compound IIE 2,38, 190-trihy-
droxyurs-12-ene-23,28-dioic acid, 28-0--p-glu-
copyranosyl esterl-& & & gJon] ol& Rubus
suavissimus S. Lee® ¥z Ry @
suavissimoside R19] data®} EFAAAM vlmd

27 XA,
=

BuOH #3222 XE compound 3%& @23}
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Table 2. 13C-NMR chemical shifts of Compound I
(in pyridine-ds)

Carbon No. compound II  suavissmoside R1%%
C-1 48.1 48.1
C-2 68.6 68.6
C-3 8§1.0 80.9
C-4 54.8a 54.0
C-5 52.3 52.0
C-6 215 21.3
C-7 33.2 33.1
c8 40.7 40.6
c9 48.5° 48.4
C-10 38.5 38.4
C-11 245 245
C-12 128.1 128.0
C-13 139.2 139.2
C-14 42.1 42.0
C-15 29.1 289
C-16 26.0° 25.84
C-17 48.3° 48.4
C-18 54.4a 54.6
C-19 72.6 72.6
C-20 421 42.0
c-21 26.6° 26.3¢
Cc-22 37.7 37.6
C-23 180.1 180.0
C-24 13.4 133
C-25 17.3 17.3°
C-26 17.4 17.3¢
C-27 24.2 245
C-28 176.9 176.8
C-29 26.9¢ 269
C-30 16.7 16.6°

sugar glucose
C-1 95.8 95.6
C-2 74.0 73.9
C-3 79.2 78.9
C4 71.2 71.2
C-5 789 78.9
C-6 623 62.3

*Assigments of <9 and © may be reversed

93 1 % phenylpropanoid glycoside$l
Acteoside B34 -dihydroxyphenyl)-ethyl-O-
f1-rhamnopyranosyl(1-—3)-p-p-(4-O-caffeoyD)-
glucopyranoside (Compound D&, triterpenoid
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glycosideQl Suavissmoside R1-£& 2a,38,190-tri-
hydroxyurs—lZ—ene—23,28;dioic acid, 28-O--p-
glucopyanosyl ester (Compound IDZ, F7/F<
p-Mannitol (Compound D& ZtZt A 514}

(1995 39 2909 FH<

A e
LIRS RRREM, R $48 p
2130 (1985).

2. KWEEE: WEL p 13 1987).

3. FEAE WET MBS, B, p. 88 (1970).

4. Ubaev, K.h., Yuldashev, P. Kh, Yunusov, S.
Yu: Uzbeksk. Kbhim. Zb., 7, 33 (1963).

5. Lutfullin, K.L., Abdusamatov, A., Yunusov, S.
Yu.: Dokl. Alad. Nauk. Uzb. SSR., 23, 36
(1966)

6. Abdusamatov, A., Ubaev, K.h., Yunusov, S.
Yu.: Kbim. Prir. soedin., 4, 136 (1968).

7. Abdusamatov, A., Ubaev, K.h., Yunusov, S.
Yu.: Kbim. Prir. soedin., 4, 195 (1968).

8. Torssell, X.: Acta Chem. Scand.. 22, 2715
(1968).

9. Damtoft, S., Jensen, S.R. and Juhl, N.B.:
Phytochemistry, 20, 2717 (198D).

10. Berg, T., Damtoft, S., Jensen, S.R.. Juhi, N.B.
and Rickelt, L.F.. Phytochemistry. 24, 491
(1985).

11. Akdemir, Z., Calis, I. and Junior, P.:
Phytochemistry, 30, 2401 (1991)

12. Khetwal, K.S, and Pathak, R.P.. Fitoterapia,
58, 287 (1987).

13. Schneider, MJ. and Stermitz, F.R.: Phytoche-
mistry, 29, 1811 (1990).

14. Haruya, S.: Yakugaku Zasshi, 91, 137 (1971).

15. Yoshitama, K.U, Kozuem I. and Hitoshi, Y.: J.
Fac. Sci. Shinshu. Unip., 15, 19 (1980).

16. Mino, Y., Yoshioka, S. Murai, N.: Obibiro
chikusan Daigaku Gakujutsu Kenkyu Hokoku
Dai-1-Bu 12, 139 (1981).

17. 985 | ez ATddtn A=
£ (1992).

18. Hiroshi, S., Nishimura, H., Chin, M. and
Mitsuhashi, H.: Phytochemistry, 28, 875(1989).

19. Andary, C., Wylde, R., Laffite, C., Privat G. and
Winternitz, F.: Pbytochemistry, 21, 1123
(1982).



Vol. 26, No. 2, 1995 115

20. Toshio, M., Koizumi, A., Ueno, A., Noro, T., T., Ueno, A., Uamanghani, K. and Ahmad, M.:
Kuroyangi, M., Fukushima, S., Akiyama, Y. Chem. Pbarm. Bull., 35, 3309 (1987).
and Takemoto, T.: Chem. Pharm. Bull., 30, 23. Shizuka, K., Tsukamoto, H., Hisada, S. and
2732 (1982). Nishibe, S.: Chem. Pbharm. Bull., 32, 1209
21. Gering, B.. Wichtl, M.: J. Nat. Prod., 50, 1048 (1984).
(1987). 24. Gao, F.: Chem. Pbarm. Bull., 33, 37 (1985).

22. Hiromi, K., Oguchi, H., Takizawa, N., Miyase,



