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The Constituents of Uncaria Hooks
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Abstract— Chemical constituents of Uncariz hooks were studied. Four compounds were isolated from
the ether soluble fraction by chromatographic purification process. They were identified as iso-
corynoxeine-N-oxide, anti-isorhynchophylline-N-oxide, physcion and ursolic acid by spectral evi-
dences. Their contents analyzed by HPLC or GC method were physcion 0.04%, ursolic acid 0.26%, iso-
corynoxeine-N-oxide 0.04% and anti-isorhynchophylline-N-oxide 0.03% respectively. Isocorynoxeine-N-

oxide was not reported in nature so far,

Keywords [_] Uncaria hooks, rubiaceae, isocorynoxeine-N-oxide, anti-isorhynchophylline-N-oxide, ur-

solic acid, quantitation.
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F8 AEL tetracyclic =& pentacyclic heteroyo-
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AU

AlF W D] - Ao ARg 2-F(Uncaria
hooks)& 7% AgelA FY3att. 583 Aol ¢l
3 BE A 1F(EP) Akg AMREHTh HY
AzvlEaH L Aa7AL Kieselgel 60 (230~400
mesh ASTM, Merck Art. 9385), Kieselgel 60
(70~230 mesh ASTM, Merck Art. 7734), Kiesel-
gel 60 (Filter than 230 mesh ASTM, Merck Art.
7729)% AHEEtglon, WEa 2utE 1efu]= Kiesel-
gel 60Fy,(layer thickness 0.25mm, 20x20,
Merck Art. 5715)& AH&-8t9. 2™, TLC spot®] 24
€ 254nm UV lamp ¥ 5% H,SO, €9, Dragen-
dorff AoFs AMEEFYTE. NMR €924 CDClL
CsDN2 MerckAte] ZA& AM8-319th. UVE Shi-
madzu UV-2100 Spectrometer(¥£)<, IR Per-
kin-Elmer 1710 Spectrometer(§=)&, NMR&
Bruker FT-80A Spectrometer(80 MHz, %)%}
Jeol JINM-GSX 400 Spectrometer(400 MHz, 4¥&)
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£ AFEAM 7= VG TRIO-TT GC/MS system(9=F)
4 HPLCE Hitachi 16200 B (d¥). 94 HE
7I(Hitachi 14200, 4¥)& *H83ln, ZHYLS
Lichrosophor 60 RP-select B(5um, 125x4,
Merck, 59)¢ Lichrosorb 60 RP-18(7 pm, 250
10, Merck, =& A3tk GCE Hewlett-
Packard 5890 series II(W]5)&, @Y Ultra-l
(0.32mmx25m, Hewlett-Packard, v|=)&, #&
71e E3ol23t 7AEVE AT d4aEAre
Perkin-Elmer 240C(33)& H3=A= Jasco DIP-
360(Y &) AHR-3H3Th

& U MY - F5 AN FYE 2TF 10
kg U2 HE F g2 A7 1Y FE3Y
Aete 2FE 33 ArEa FEEL A% 553
At &2 e FEFES B @9 F £
7oA 2 &34 odF S A A +F
& BEhEE &3 HES RFES A A £
8¢ dz5H 49 a2vtEad 9 E . fuis
CHC17-MeOH (50 : 1)%€ Al&kste] 20: 1, 10: 1,
5:1,2:19 ¢AMZ 8] ZEE F7HA &2
I TLC A0 o3 6719 FY o2 it

Compound 12| M2| - 191 EFH& gidez
Hexane/EtOAc/i-PrOH (50/10/0.1)& &vi& 4
714 B84 A2rlE 389 & 3t compound I #¥&
A3 o] Y& Hexane/EtOAcEHNA A3}
S FA 500 mgs AUt

mp: 206~207°C 9484, A¥x: C, 66.54%;
H, 4.17% A= CeHpOs: C, 67.6%: H, 4.23%,
Mass (E.I, 70eV), m/z(relative intensity) : 284
(MJ7(100), 255(10), 241(9). 213(6.6), 198(6), 139
(9), 128(10.5), 44(20), 'H-NMR (400 MHz, CDCl,,
ppm) : 2.45(3H, s, CHy), 3.97(3H, s, OCH,), 6.68
(1H, 4, J=2.8Hz, 7-H), 7.08(1H, d, J=0.8 Hz, 4-
H), 7.36(1H, d, J=2.4 Hz, 5-H), 7.62(1H, d. J=0.8
Hz, 2-H), 12.12(1H, aromatic OH), 12.31 (1H,
aromatic OH), IR V., (KBr, cm™) : 3420, 3080,
2940, 1630, 1480, 1320, 1160, *C-NMR (100 MHz,
CDCls, ppm) : 22.1(CHa,), 56.1(0OCHy), 106.7 (2-C),
108.2(4-C), 110(13-C), 113.7(12-C). 121.3(7-C),
124.5(5-C). 133.2(14-C), 135.2(11-C), 148.4(6-C),
162.5(8-C), 165.2(1-C). 166.5(3-C). 182.0(10-C),
190.8 (9-C), UV A¥" (log ) : 282.7(1.19), 220.3
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Compound I-acetate — Compound I 30 mg& ¥4
22+ 200 Wl pyridine 100 piof o) 3 A-&ol4] 104]
7t 9E8-AIZL F 749t F%38 i Hexane/EtOAcE 84
2 3l Agjytd 9 22vEIRYE 39 com-
pound I-acetate 2F 25 mg< Aich

CooH7O7, Mass (E.I., 70eV), m/z(relative inten-
sity) : 368(M)*(54.5%), 326(22.7%), 284 (100%),
255(7.1%), 221(7.1%), 128(6%) 'H-NMR (80
MHz, CDCl,, ppm) : 1.26(3H, s, CHy), 2.43(6H,
s, COCH,;x2), 2.49(3H, s, CHy, 3.96 (3H, s,
OCH,). 6.68(1H, 4. J=2.8Hz, 7-H), 7.18 (1H, 4,
J=0.8 Hz, 4-H). 7.65(1H, d. J=2.4Hz, 5-H). 7.9
(1H, d, J=0.8 Hz, 2-H)

Emodine-methyl ether - Emodine 50 mg&
MeOH¢ 0|31 diazomethane® 2 methylation?]
7} ¥ Hexane/EtOAcE A&7 43 I 2rtEd
v 2 3ty emodine monomethyl ether ¢ 45 mg&
A

'H-NMR (400 MHz, CDCl;, ppm) : 2.45(3H, s,
CHy). 3.94(3H, s, OCH,), 6.69(1H, d, J=2.8 Hz, 7-
H), 7.18(1H, d, J=0.8 Hz, 4H), 7.37(1H. d, J=2.4
Hz, 5-H), 7.63(1H. d. J=0.8Hz, 2-H), 12.12(1H,
aromatic OH), 12.31(1H, aromatic OH)

Compound I12] #2| - 3 E3& Chloroform/
Acetone (10/1) £ &2 A7 HY 220
Ea#9E 3lY compound Il 288 du o] £¥&
CHCly/MeOH &<l A AZAA3I M 24 4F
ok 300 mg LA}

CyoHyOs, mp @ 290°C, 948N, 4¥gx :C,
78.04%: H.10.47%, AR CyHyOs : C, 78.9%.
H. 10.53%, Mass (E.I., 70 eV), m/z(relative in-
tensity) : 456(M)7(1.1), 300(1.3). 248(100),
207(30.2). 203(31.3). 133(30.5), 69(17.3) 55(20),
'H-NMR (400 MHz, CsDsN. ppm) : 5.48(1H. s,
CH=C), 3.42(1H. t. 3-H), 2.6(1H, 4. 18-H),
“C-NMR (100 MHz, C,D;N, ppm) : 179.9, 139.1,
125.5, 78.0, 55.7, 53.5, 48.0, 42.4, 39.9, 39.4, 39.3.
39.0, 37.4, 37.2, 33.5, 31.1, 28.8, 28.6, 28.1, 24.8,
23.8, 23.6, 21.4, 18.8, 18.7, 17.5, 174, 16.5, 15.6,
IR Vpa (KBr, cm™') : 3420, 3080, 2940, 1630, 1480,
1320, 1160
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Compound 112} methylation - Compound 1T <F
50 mgg& MeOH¢dl diazomethane2. &
methylationAlZ!l & CHCly/MeOH= A&7} #AH
AZmETY9E 3l compound II methyl ester
47 mgE AU

ol 1

'H-NMR (80 MHz, CDCls, ppm) : 5.24(1H. s,

CH=C), 3.6(3H, s, OCH,). 3.42(1H. t, C-3), 2.6
(1H, d, C-18), Mass (E.I., 70 eV), m/z(relative in-
tensity) : 470(M)"(2.0), 263(16.0), 262(100), 207
(38.5), 203(80.0), 202(20.3). 189(25.5), 133(75.3),
119(36.3)

Compound II2Q] acetylation — Compound II 30
mgg& F2Ak 200 p, pyridine 100 ploj o)1 A}
2oM 10A1ZF A F 29 33t CHClY
MeOHE &wj& 3o Hej7ld Ay A2vieaey)
€ 39 compound Il-acetate ¢ 25 mgS AYTH
Mass (E.I., 70eV, m/z, relative intensity) :
498{M17(4.5), 438(15.5), 372(15.5), 300(30),
248(100), 203(37.3), 190(33.6), 33(50.9)

Compound II1, IVQ| ®2| - 6 288 gajoz
RP-semi preparative HPLCE AA3d com-
pound III, IVE 2&3h= 2719] £8& At ol
ZAYL Lichrosopher 60 RP-18 (7 um, 250% 10)&
ARR3IE I, ©]E5 42 0.05M phosphate buff-
er (pH : 3.5) : CH,CN (70/30) & AMgstg o
A& UV 254 nmE ©|8319th. HPLCE d& &
8L 747 30°C olatll A AebsSsled 4ujE daln
Wz NH,OHEZ %3171 ¥ CHCLZ 33] 3&31q
compound I, IVE 2&]st5ith.

Compound III, C»HxN,O:;, Mass (E.I., 70eV)
m/z(relative intensity) : 400(10.9), 384(92.7).
382(35.5), 353(15.5). 264(11.8), 239(73.6), 224
(54.5), 208(51.8), 203(35.5), 183(31.8), 160(36.4),
144(42.7), 130(58.2), 108(31.8), 91(100), 69(93.6),
44(46.4), 41(60.9), 'H-NMR (CDCl;, 400 MHz,
ppm) : 3.6(3H, s, OCHjy), 9(NH) 3.8(3H, s, CO-
OCH,), 7~8(aromatic HS} olefinic H), UV A,
(log €) : 281.8(1.22), 210.3(1.79)

Compound IV, (@)®+9.8° (c=0.8, MeOH) Cy
HaN,Os, Mass (EI. 70 eV, m/z, relative intensity)
: 398(16.5), 382(46.8), 367(31.6), 236(18.9), 222
(24.1), 203(100), 175(43.0), 144 (49.4), 130(60.8),

108(84.8), 91(55.7). 75(64.6), 'H-NMR (CDCl,, 400
MHz, ppm) : 3.6(3H, s, OCH3), 3.8(3H, s. CO-
OCH,), 5.0~5.5(3H, -CH=CH,), 7.0~8.0(5H, ar-
omatic H% olefinic H), 9.0 (NH), IR V. (KBr,

(log €) : 281.9(0.92), 232.4(1.39), 212.7(1.56)

Isocorynoxeine-N-oxide 2| #H44 - Isocorynoxeine
30 mg& EtOH =<1 ¥ 15% H,0, 2 mi2 7}3}a A
2olA T2A)1ZF ¥Hg-A1A isocorynoxeine-N-oxide 8
mgS ATk

HPLCO|l 2|8t M#o| Haf - 275021 £
& compound I, I, III, IV Z} 1.8 mg®¥< djg29
o HF FEE 42 1.8mg/20miz 3 ¥ 045
um membrane filter® Q%3 compound I, II,
II, Ive] 30 2 a\th 2759 A" 10 gol 50
mi®] HEHES W 20°CoAM 2087 289 253
F Agshe 23E 335 AAlEa vges HF 23
< 200 mIZ ¥ F 0.45 um membrane filter2 o}
3to] Aoz sgtt. L Lichrosophor 60 RP-
select B (5pum, 125x4)E ARE3IH I, o]EA4L
0.05M phosphate buffer (pH : 3.5) : CH,CN<
90 : 1091 20/8022 7]&7] €8AAn AL
UV 254 nmE A3t}

GCOj| ojgt o] HEf - ve2 A~ 1 mig 9
ursolic acid®] %2 kg3 & 2708 GCE o
438t A= Atk A - Ultra-1 ( 0.32 mmx25
m), F&7] : FID, &E, FU7], A&7 % : 280°C,
FE(HEE, ) 20 cm/sec, ©1FA N,

a9 D@

Compound 1] 3% - Compound [2 534 FA
22 m.p.E 206~207°CPo|n] AF ~dEHoA] 2
Atgre] 2848 &<13l9tl. Compound 1¢] 'H-'H
COSY £¥EZ o2 RE 12 ppm A4 AA E2h) 4
A AEE sln Y ALE Hol: T ueks
OHZIE BRISIHI, Tppm AN 4719) =
T4 B35 AP =3 3.97 ppm ZHAA O-
methyl71¢] 93& &131925 o] O-methyl’]=
T S rao A AR LS 33 e AL
U 5 ek E=F 2.2 ppmol VERE WEE CH,
3 E vE Y g 40 A B8R L 5
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H COOH
HC H

Il : ursolic acid

It anti-isorhynchophylline-N-oxide

IV : isocorynoxeine-N-oxide

Fig. 1— The structures of the compounds isolated from
Uncria hooks.
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Compound 9] “C-NMR £#HE#HME com-
pound I 16709} H2E AT 4 JYon 180
ppm ©1Ael A S74e) 7h=1d 9=, 110 ppmt 170
ppmAte]olA] 127]¢] W3k g E RIS 470
9] ¥AE 2 ARE Bot 4t A e e gdol
A YR A7 S A e gAYE E F
ek &3 56.1 ppm %14 O-methyl”?]e} g4 3
3, 22.1 ppmollA B3E Wdrie] g4 Hag g9
@ = A1t} o9 NMR} AF ~¥EY Holgz
€ compound & physcion22 33}tk

g8 compound I-acetate®] AF 2 EFHo|A
compound [Ht} 847} 5713 368004 EAlol 2 nl=
7} F9l5 e v 2 compound IelE F7He) OH7I7}
ALS g 4 AUt Emodined CHN,E A2
oA methylationAlzl 23 3-OHAT methy-
lation ® EZo] AAHIUG. o] EZFe Mass,
NMR 23 E&o] compound I3 234t} o]4kel A3
2 compound [& #&o] 218" physcion® & ¥
st

Compound 112} X - Compound 12| d% 23
E-oA A o] 1321 4563} retro-Diels Alder
fragmentationol| <l%F I =221 248, 203, 207 o] &
919}, compound II& A= 45690 12-un-
saturated ursane A129) triterpenoidd& & 4 8l
giq_.llﬂ

YH-NMR 2#E#|A 55ppmold 128121¢]
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methine T4, 34 ppmolA 3H $X19) oxyme-
thine 4=, 0.89~1.24 ppmolA 7718] WE 7]9] 4
A~Z gl “C-NMR spectrumolA 1749
carbonyl carbon®} 12, 13$1%1¢] olefinic carbon$
S SV i=

3% compound [IE CH,N,Z methylationAlZ]
SIFHE (CyHwn099 AF 2HEHAN compound
12t} m/zo] 14 Z713 470904 B2} o] peakE &
e1gl 4= 1o m retro-Diels Alder fragmentation®l
9%k 262, 203, 207 peakES QP olRAL
methyl ursolate?] #8219 4A&A}"® Com-
pound II& acetylation 171 33HE(CyH50,)9] 2
% ~¥EHA compound IIEE} m/zo] 42 F71jF
4989] A& }IE F AU}

ol4e] AFZ compound IIE 12-unsaturated
ursane?| triterpenoid?) ursolic acid2 E33}sich.

Compound I®] PX - Compound 119 'H-
NMR A#HEHo|A 7~8 ppmolA 4719 aromatic
=9} 17)9) olefinic 4, 9 ppmellA] NH 448 ¢
293, 3.8ppm 3 3.6 ppmilA F JHe CH,
peakE #E F 9t} o]kl NMR dataZ %€ ©]
E4¢ rhynchophyllineA¥ £3%& 4% 4
1ct.” Compound 1118) 2% ~HEHol| A Ez}o}L
932 m/z 4008 #AYT hE fragmentation
peak®E F&'9d ®3E anti-isorhynchophylline-
N-oxides} U5k Compound IIIE anti-iso-
rhynchophylline-N-oxideZ 4 3t3c}."”

Compound IVQ| X ~ Compound Ve Az ~
HEHoA ExlolL vaZ m/z 3988 #&A3YL 2
9)9) fragmentation™ZE-L corynoxeinedt Al ¥
%8t compound IVE corynoxeineAld E3& %
Astgen” B2} o] 937} corynoxeine AE B2
¥} 16 5718 Ho& w|Ro] compound 1119} 2
o] 59 $1x19] Aol Aba & AP wiBFs 2 9l
& Aeg FA3Yct. Compound IV 'H-NMR
spectrum-< Compound 1119+ #A}sht 5~5.5 ppm
oA corynoxeine A9 EAoA HoldA vl
CH=CHyIE @##3gtt.” o422 Compound
IVE corynoxeine Al¥ &322 N-oxideZ FH3Y
o} o] A& EA37] Y& 15% Itk aaE o] 83
& corynoxeine A8 EAEE 23HA1A N-oxideE&
FA3t9th® 1 % isocorynoxeine-N-oxide®]
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mass. NMR A=#E# o] Compound IVe] 73} Ux
dgon TLC RfAIE Yx|8tdtt. E3 HPLCOA
o] F Ez& 9% ¥as Jeht Compound IVE
isocorynoxeine®] N-oxideZ2 F33I3tt. Isocor-
ynoxeine-N-oxide= HAdH Moz g £2
olith.

ZPES2| MeOH AAZO| M¥O| HE - =759
MeOH extract%¢] physcion, ursolic acid, anti-iso-
rhynchophylline-N-oxide, isocorynoxeine-N-ox-
ide, hirsuteine®] %& HPLC, GCE °l-&3lo A&
A7 ZF B4 o] 235U #%& physcion, 0.04%, ur-
solic acid, 0.26%, anti~isorhynchophylline-N-ox-
ide, 0.03%. isocorynoxeine-N-oxide, 0.04%%] A2
2 vEhgr},
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