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Studies on the Constituents of Impatiens noli-tangere L.

Bok Ja Choi and Chong Won Kim*
College of pharmacy, Catholic University of Daegu, Kyoungsan 712-702, Korea

Abstract — From the herbs of this plant, six compounds were isolated and their structures were characterized as dieicosyl ether
(1), scopoletin (2), o-spinasterol-3-O-B-D-glucopyranoside (3), kaempferol (4), quercetin (5), and quercetin 7, 3', 4'-trim-
ethylether-3-O-rutinoside (6) by chemical and spectroscopic evidences. These compounds were isolated for the first time from

this plant and compound 6 was first isolated from nature.

Key words — Impatiens noli-tangere, Balsaminaceae, quercetin 7, 3', 4'-trimethylether-3-O-rutinoside.
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717 — Column chromatography-8 silica gel-
Kieselgel 60(Merck Art. No. 7729, 7734, %)<, TLC
plate= precoated Kieselgel 60 F,,,(Merck Art. No. 5715,
=& AMgsileh
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%% % column chromatography8 &= A& 15
—’E‘Fr 3lo] Abgeiglon 7]l Aok S-S AF-SIITE &

Yanaco MP-500DE AH8-8te] ZA4sl9lon 2= B
3R] gl UV Shimadzu UV-160A spectrophoto-
meterE, IR Mattson GENESIS FT-IR spectrophotometer
= AHg-slo] KBr discB 22 =459 th NMR-2 Bruker
250, Bruker DPX 300 2 Varian Unity INOVA 500 spec-
trophotometer? 274 3131 21 Masse Jeol IMS 700 spec-
trometers ARE-5lo] EI(70 eV)$} FAB o2 =43)9ic)
F£ gl 28] - 321 =9ESA A2 43keE 95%
MeOH= 3A17H4 33] 71 & 3 5, 7 EEske] o
990 g& UL, o] AAE etherZ 2310 1 /MRS AW
FESH T A2 190 g& A5 CHCL, - MeOH (step gradient)
2 silica gel column chromatography & 75 4 A]3l¢
compound 1(126 mg), 2(23 mg), 4(22 mg), 525 mg)E +
\“4'3}9}3} ether E-&4%= CHCIX_O_E F23 & M EE
REsZEsle] A2 250 g g1l CHCl, : MeOH

: H20 (70:30:4)2 silica gel column chromatographyE A
A E}ed compound 3(17 mgys ¥t CHCL, &85+
EOAcE FZ3to] 11 7M5 I e5AA A2 60 g
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@3, §Z-8v] CHCl, : MeOH : H,0 (4:2:1-3:2:H)E
silica gel column chromatographyS 715 A A|3}2L CHCL,
: MeOH (85:15)= silica gel column chromatographyZ #|
A8k compound 6(36 mg)yS F&l3HAT)

Compound 1 — MeOHZ A2 35lo] wA) 293 AA
< A} mp 52~53°C; IR, vEBr 2963, 2917, 2848
(CH), 1095 (CH,-O-CH,)em™'; EI-MS, m/z (rel. int.): 579
[M+H]" (C,oHg,0, 51.4), 577 (C,Hg0, 100.0), 563 (577-
CH,, 50.0), 549 (563-CH,, 26.0); 'H-NMR, (500 MHz,
CDCl;) 6: 0.88 (6H, t, terminal CH,), 1.26 (68H, m,
(CH,),,), 1.56 (4H, h, J=7.0 Hz, (CH,),), 3.63 (4H, t, J=
6.5 Hz, CH,-O-CH,); ’C-NMR (125 MHz, CDCL,) & :
14.08 (C-1,1Y, 22.68 (C-2,2"), 25.75 (C-3,3"), 29.36 (C-
4,4, 29.44 (C-5,5"), 29.62 (C-6,6"), 29.70 (C-7,7), 31.93
(C-8,8), 32.83 (C-9,9), 63.09 (C-10,10).

Compound 2 — MeOH=Z A4 sl 348 24 4R
Ao, o] JFHEL UV slollA 3 J4) F3e
WA mp 202~204°C; IR vEBr 3400 (OH), 1714 (o-
pyrone C=0), 1453, 1420 (aromatic C=C), 1089, 1051 (C-
O—C)cm_l; UV, A, MeOH): 230, 256, 302, 348 nm; EI-
MS, m/z (rel. int)) 192 (M, 100.0), 177 (192-CH,, 66.3),
164 (192-CO, 30.6); 'H-NMR, (500 MHz, DMSO-d,) & :
3.82 (3H, s, 6-OCH,), 6.22 (1H, d, J=10.0 Hz, H-3), 6.78
(1H, s, H-8), 7.22 (1H, s, H-5), 7.91 (1H, d, J=10.0 Hz,
H-4), 10.29 (1H, brs, 7-OH); "C-NMR (125 MHz, DMSO-
dg) 8: 56.2 (OMe), 102.9 (C-8), 108.8 (C-5), 110.7 (C-9),
111.8 (C-3), 144.6 (C-4), 145.4 (C-6), 149.7 (C-7), 151.3
(C-10), 160.8 (C-2).

Compound 3 — MeOHZ A A 3lo] wA) BA} AAL
Ao, o] SIHEL Lieberman-Burchard ¥H-2-o) oFAl-S
VER 21T mp 283~286°C; IR, vEBr 3436 (OH), 1635
(C=C), 1050, 1026 (glycosidic C-O-C)em™'; EI-MS, m/z
(rel. int.): 574 (M", 17.0), 412 (574+H,0-glucose, 34.5),
394 (412-H,0, 54.1); 'H-NMR (500 MHz, DMSO-d) & :
0.53 (3H, s, 18-CH,), 0.75 (3H, s, 19-CH,), 0.77 (3H, d,
J=6.0 Hz, 26-CH,), 0.80 (3H, t, J=7.8 Hz, 29-CH,), 0.84
(3H, d, J=6.0 Hz, 27-CH,), 1.01 (3H, d, J=6.5 Hz, 21-
CH,), 4.24 (1H, d, J=8.0 Hz, anomeric H), 5.07 (1H, dd,
J=8.5, 15.0 Hz, H-23), 5.13 (1H, m, H-7), 5.19 (1H, dd,
J=8.5, 15.0 Hz, H-22); >C-NMR (125 MHz, DMSO-d,)
3: 11.83 (C-18), 11.88 (C-29), 12.63 (C-19), 18.85 (C-26),
20.70 (C-27), 21.04 (C-21), 21.14 (C-11), 22.53 (C-15),
24.69 (C-28), 27.80 (C-16), 29.17 (C-6), 29.31 (C-2),
31.22 (C-25), 34.01 (C-10), 34.14 (C-4), 36.68 (C-1),
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38.89 (C-12), 39.54 (C-5), 40.37 (C-20), 42.91 (C-13),
48.91 (C-9), 50.55 (C-24), 54.54 (C-14), 55.51 (C-17),
61.44 (G-6), 70.52 (G-4"), 73.68 (G-2), 76.60 (C-3), 76.67
(G-3", 77.00 (G-5), 101.08 (G-1), 117.10 (C-7), 129.20
(C-23), 137.62 (C-22), 139.07 (C-8).

Compound 32| 7++&38 - Compound 3(14 mg)<
MeOH 50 mpll €38JA17152, H,S0, 1 miE 713k 1717k 7}
dale] 2beis] AlF71AL ES 718l AEsiE AHL o
s}ste] MeOH=Z A28 mp. 162~ 164°C2] aglycone
S A3t} oS BaCOE F3IXNZITRS: A3l 53t
o] TLCE HFE glucose?} Pl 3lo] G2 glucoseZ 135}
th” (CHCL-MeOH-H,0=5 : 3 : 1, R; 04).

Compound 4 — McOHZ A A3 3le] w|3kal HAAA
& Ao, o] 3FHEE 10% FeCl, £, Mg+HCl WS-
o] %S YeEPNUTE mp 274~276°C; IR vEBr 3448
(OH), 1653 (C=0), 1617, 1507 (aromatic C=C)cm_1; uv
Ao (MeOH) 267, 293 (sh), 324, 365, (+NaOMe) 285,
318, 432 (+AICl;) 259 (sh), 270, 307 (sh), 351, 423,
(+AICL/HCI) 261 (sh), 271, 303 (sh), 350, 421, (+NaOAc)
268, 305, 372 (+NaOAc/H,BO5) 267, 328 (sh), 368 nm;
EI-MS, m/z (rel. int.) 287 (IM+H]", 100.0), 259 (287-CO,
15.0); '"H-NMR (300 MHz, CD,0OD) &: 6.17 (1H, d, J=
1.8 Hz, H-6), 6.39 (1H, d, J=1.8 Hz, H-8), 6.89 (2H, d,
J=8.0 Hz, H-3', H-5"), 8.08 (2H, d, J=8.0 Hz, H-2", H-6");
“C-NMR (125 MHz, CD,0D) &: 94.6 (C-8), 99.4 (C-6),
104.7 (C-10), 116.5 (C-3',5"), 123.9 (C-1"), 130.0 (C-6"),
130.8 (C-2), 137.3 (C-3), 1482 (C-2), 158.4 (C-9), 160.7
(C-4), 1627 (C-5), 165.7 (C-7), 177.5 (C-4).

Compound 5 — MeOHZ A A4 s} v]3A BuS
Rom, o] FIFE-L 10% FeCl, £, Mg+HCl ¥h&ol] %
A& YERE AT mp 308~310°C; IR vKBr 3445 (OH),
1668 (C=0), 1621, 1557, 1520 (aromatic C=C)cm'1; uv
A (MeOH), 253, 302 (sh), 370 (+NaOMe), 246 (sh),
329 (+AICLy), 274, 303 (sh), 330, 452 (+AICL/HCI), 265,
302 (sh), 360, 425 (+NaOAc), 256 (sh), 272, 324, 378
(+NaOAc/H;BO,), 258, 303 (sh);, 387 nm; EI-MS, m/z
(rel. int.) 303 ((M+H]", 100.0), 286 (303-OH, 71.9); 'H-
NMR (300 MHz, CD,0OD), &: 6.17 (1H, d, J=1.9 Hz, H-
6), 6.38 (1H, d, J=1.9 Hz, H-8), 6.87 (1H, d, J=8.5 Hz,
H-5), 7.62 (1H, dd, J=2.0, 8.5 Hz, H-6'), 7.72 (1H, d,
J=2.0 Hz, H-2); "C-NMR (125 MHz, CD,0D), &: 92.9
(C-8), 97.8 (C-6), 103.1 (C-10), 114.5 (C-2), 114.8 (C-5),
120.2 (C-6), 122.7 (C-1'), 135.8 (C-3), 144.8 (C-3), 146.5
(C-2), 147.3 (C-4"), 156.7 (C-5), 161.0 (C-9), 164.1 (C-7),
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175.9 (C-4).

Compound 6 — McOHZ A 27 3to] 732 2324
S dom, o] 3HgHE-2 10% FeCl, &4, Mg+HCI ¥HS-
o) %S YERIATE mp 132~136°C; IR, vKBr 3421
(OH), 1653 (C=0), 1497, 1455 (aromatic C=C), 1064,
1018 (glycosidic C-O-C)em™'; UV, A, (MeOH), 250, 272
(sh), 302 (sh), 364 (+NaOMe), 261, 400 (+AlICl,), 263,
270 (sh), 304 (sh), 433 (+AICI/HCI), 255, 268, 303
(+NaOAc), 250, 270, 368 (+NaOAc/H,BO,), 248, 269,
304 nm; FAB-MS, m/z (rel. int.) 653 [M+H]" (16.0) 507
(653+H,0-rhamnose, 12.5), 345 (507+H,0-glucose, 100.0);
'H-NMR (250 MHz, DMSO-d,), 8: 0.89 (3H, d, J=6.1
Hz, rthamnosyl CH,), 3.77, 3.79, 3.81 (9H, each s, 7, 3,
4-OCH,), 434 (1H, s, thamnosy! anomeric H), 5.34 (1H,
d, J=8.0 Hz, glucosyl anomeric H), 6.32 (1H, d, J=2.0 Hz,
H-6), 6.68 (1H, d, J=2.0 Hz, H-8), 7.04 (1H, d, J=8.0 Hz,
H-5"), 7.64 (1H, dd, J=2.0, 8.0 Hz, H-6"), 7.76 (1H, d,
J=2.0Hz, H-2), 1246 (1H, s, 5-OH); "C-NMR (63 MHz,
DMSO-d,). §: 17.9 (RC-6), 55.9, 56.4, 56.4 (OMe), 67.1
(GC-6), 68.5 (RC-5", 70.2 (GC-4), 70.5 (RC-3", 70.8
(RC-2Y, 72.0 (RC-4"), 74.4 (GC-2), 76.1 (GC-5), 76.6
(GC-3), 92.7 (C-8), 98.3 (C-6), 101.1 (RC-1"), 1014 (GC-
1), 105.3 (C-10), 111.4 (C-3"), 112.7 (C-2), 122.5 (C-1"),
122.6 (C-6"), 133.8 (C-3), 1482 (C-3), 1513 (C-4), 156.7
(C-2), 156.8 (C-9), 161.1 (C-5), 165.5 (C-7), 177.8 (C-4).

#o % nE

Compound 6 FeCl, 89, Mg+HCI ¥kg<] 2dolar, IR
spectrum®l] 41 £ 3421 cm™ ol 4] OH, 1653 cm™ o1 4] oup-
unsaturated C=0 2 1497, 1455 cm ™ 9| 4] aromatic C=C,
1064 cm™, 1018 cm 94 glycosidic C-O band”} VFERES.
B2 wi=ZA3He] flavonoidd] 22 E FA L)

Table 1. Long-range 1H-13C correlation in the HMBC spec-
trum of compound 6

H C
H-6 C-5,C-7,C-8,C-10
H-8 C-6,C-7,C-9,C-10
H-2' C-1,C-3,C4,C9
H-5' C-3, C-6
H-6' C-4,C-5
341 7-OCH, C-37C-47C-7
rhamnosyl anomeric H GC-6
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UV spectrum®| A = shift reagent 7}l o3 5
spectrum®] WO Z Ho} 5i7dl| free OH717} $h+= flavonol
A a3tEz A5 AcE"” FAB-MS spectrum©ll A& m/z
6539 4] [M+H] 2] molecular ion peak”}, m/z 507l A1
[M+H,O-thamnose]" 2] ion peak”}, m/z 345914 = [507+
H,O-glucose] "] ion peak’t #Z=|o15L, genin®] [M+H]'
ion peak”} 345014 F=F%Urk 'H-NMR spectrume] A=
3632, 6.680*] A= meta coupling 3t12 = H-6, H-89
proton peak”7} Z+Z} doublet (J=2.0 Hz)©. & VEFSEAL,
§7.04, 7.64, 7762141 B-ring2] proton peak’} ABX typeS-
2 couplingdl pattern®. 2 H=E 0, §1246004 5
A A2l 5-0H2] proton peak”’} HZF AL, Bd §3.77,
3.79, 3.8191 4+ OCH,®l| £]$t proton peak”} singlet® =
P20} 5534 (d, J=8.0H2)%k 84.34(s)04 glucoses}
rhamnose®] anomeric proton peak’} FZENL, §0.8900A]
thamnose2] 691¢] CH.ell &g 2320 proton peak’} ¥
25t A sehE 60l A3 -2 B-configuration
S 37 9= rutinosed < AT 4 9o 'HNMR
data= €] o] 3}3HE-8 methoxy flavonol rutinoside & EN <
& 248 = 9lrk. "C-NMR spectrumel= 312) methoxy
Er peak®} rutinosedl] FElskE 12719] €4 peakrt #5
HA 37, aglycon®] B4 peak 1 C-2, C-3, C4 &40t 7t
7} §156.7, 133.8, 177.8914 #=H UL == flavonol %
Ae & 4 ok wal §156.7904= €29 ¥4 peak
= #2315, ©l= phenolic hydroxy”]1¢] ¥4 peak H
t} 9.7 ppm downfield shiftgh Zo]9, T3+ §133.8, 177.8
A& C-3, C-47F Z+z} 2.0 ppm upfield shift®} 1.9 ppm
downfield shiftéte] LEREO™ | o] 210 & ol aglycone®]
3 91X At Y-S & F Uk wE 51482,
§151.3, §165.5904 C-3', 4", 7¢] ¥4 peak’} phenolic &
2Rt} downfield shiftse] WEREO™, §112.7, 81114, 8
98.3, 92.79I14 C-2, C-5', C-6, C-82] ¥4 peak’}t 77t
upfield shiftsled A2E|Qlo vz €3, C-4¢ C-7912] OH

M
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2

OH OH

Structure of Compound 6.



266

£ methylation o] &g 34 4= Uk HMBCOIA]
= 3709 OCH,9 proton®] C-7, C-3, C-4'%} long-range
correlationd}o] WERST,

olate] Aztel BC-NMR data 2 £3/4] spectral data™
o}o] W ERE o] sHE-L quercetin-7, 3', 4-trimethyle-
ther-3-O-rutinoside 2 = &7 3151t}

SR 60l tisiME, 19959 BrazilollAl N. T. Jorge 5'¢
o] st ratol °]°1’\1-4 anticholesteremic effects A3
Aok 2 B ke AEZREE XEo=E BEEHAT.

g £

o

= B8 S HEE 95% MeOHZE 718 &
gt %, ether®} CHCL, EtOAcTO.E £33}, ether frac-
tHonQZHE 19 ether FHE, 1559 coumarin S3HE, 2
%9 flavonol 318%E, CHCLZOZHE 152] sterol glyco-
side, EtOAcZ S Z7-E 139] flavonol glycosideE #2]3}
Atk o] FFEES] olstetA] Qg B3 dataE T
&+3te] Compound 1- dieicosyl ether, Compound 2+ 6-
methoxy-7-hydroxycoumarin®] scopoletin -2, Compound
32 o-spinasterol-3-O-B-D-glucopyranoside, Compound 4+
kaempferol, Compound 5% quercetin, Compound 6->
quercetin-7, 3', 4'-trimethylether-3-O-rutinoside® 5738 <
Eisas

o] SRRHEEL o] BN EF Aoz EeHoH,
£-3] Compound 6(quercetin-7, 3', 4'-trimethylether-3-0-
rutinoside)S AAAY A EZRE = Moo= dHAUT.
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