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Chemical Constituents from the Aerial Parts of Abutilon theophrasti

Qinglong Jin, Hae Ju Ko, Young-Su Chang, and Eun-Rhan Woo*
College of Pharmacy, Chosun University, Gwangju 501-759, Korea

Abstract — Eleven compounds, lupenone (1), lupeol (2), stigmasterol (3), B-sitosterol (4), 24-methylene-3,4-seco-cycloart-
4(28)-en-3-oic acid (5), 24-methylene-3,4-seco-cycloart-4(28)-en-3-methyl ester (6), (+)-(1S,4R)-7-hydroxycalamenene (7),
hibicuslide C (8), isopropyl-p-D-glucopyranoside (9), syringaresinol-4'-O-f3-D-glucoside (10), and rutin (11) were isolated from
the aerial parts of Abutilon theophrasti. The chemical structures of compounds 1-11 were determined by the basis of physico-
chemical properties and spectroscopic methods such as 1D and 2D NMR. These compounds were isolated from this plant for
the first time. In addition, compounds 6 and 9 were obtained for the first time as natural products not as synthetics.

Key words — Abutilon theophrasti, Aerial parts, Malvaceae.
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seco-cycloart-4(28)-en-3-methyl  ester(6), (+)-(1S,4R)-7-
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rutin(11) 55 &8, 83I0Th BE g2 oA A A
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7171 & Al — & 577]+= Fisher Scientific(Model
307N0043, canada)E A}-&-39 3L 4133 AUTOPOL®
automatic polarimeter(Rudolph Research Flangers, NJ07836)
& A&t IR 2HEFS JASCO FT/IR-300E
(JASCO Co., Japan)E AH&-3FATE ESI-MS+= IMS 700
(JEOL, Japan)S A}£3t%13 'H-NMR# “C-NMRZ
VARIAN Unity Inova 500 % JEOL JNM-LA 300 A&
SHAT 38 Y AZrE1219]9] packing material 2
+ Kieselgel 60(63-200 um, Art. 7734, Merck), Kieselgel
60(40-63 pm, Art. 9385, Merck), Sephadex LH-20(Beads
size 25-100 pm, sigma), MCI gel CHP20P(75-150 pm,
Mitsubishi Chemical Co.)& A}&3FA T Thin layer
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chromatography-§ plate= precoated silica gel 60 Fy,
plate(layer thickness 0.25 mm, 20x20 cm. Art. 5715, Merck)
9} precoated RP-18 F,y, S plate(layer thickness 0.25 mm,
20x20 cm. Art. 5423, Merck)E AME-sI91om 5 2 A
AgnEIEE Gl 15 Aok 7IEA RS 18 B
B3 7}z Al on] BN ko 2 10% H,S0,2
ARE-3A

F£ 9 22|l - AAAM. theophrasti) A’3H 1.6 kg
80% MeOH = 3A17F, 33] whHE. 3hqWyzt &3kl of 7,
749t sF35t] 43.4 g9 MeOH extracts AU Th MeOH
extractE 57570l & ES}AL methylene chloride(CH,CL,),
ethyl acetate(EtOAc), n-butanol(BuOH), H,0 =02 7Al5H
gslo] 747t 74¢ 15g, 56g, 17.8¢8] B ES ATt
CH,CL, %% 6¢oll tsl] A7} e A=ZvtE 12ty
(Hexane:Acetone=20:1—1:1) & A5l 157119] &5 (D-
1, D-2---D-15y2 AUk 283 D-1(226 mg)ell tisl] Az
7h4 2 RpP-18 AYH A ZvtE 129 (Hexane:EtOAc=
100:1—1:1, 20:1, MeOH:H,0=9:1)Z WH& A A|&lo] z}bzt
33HE 12 mg), 62 mg)S AAT AE-E D-2(161 mg)}
D-3(156 mg)ll thafl A2z 2RP-18 2 A=vlE1E}
3] (Hexane:EtOAc=100:1-1:1, 20:1, MeOH:H,0=9:1)F 1}t
B AAjste] 2zt 3FEHE 2(7.9 mg), 7(1 mg)yS AAULh &
3] D-4(180 mg)ell thall RP-18 2 A7 AH A=w}
E 1211 (MeOH:H,0=9: 1, Hexane:EtOAc=5:1)5 HH- A
sto] seHE 3(4 meys LATH 28 D-5(37 me)ell thal
A7 49 A2 rE a2k (Hexane: EtOAc=100:1->1:1)
= uHE A sle] 35HE 827 me)S AT 2EF D-6
(260 mg)°ll sl A=]7Hd 9 RP-18, MCI gel AH ==w}
E 12} 9](Hexane:EtOAc=5:1—1:1, 20:1, MeOH:H,0=9:1)
£ HHE AA]sle] ZHz)E B1EHE 4(3.9 mg), 5(14.5 mg)ye o
At

n-BuOH #8(5.5 g)ll th3ll HP-205 o]-&-3t H¥ A=n}
EagtyE AAskdnh A& el= 100% H,0, 20%
MeOH, 40% MeOH, 60% MeOH, 80% MeOH, 100%
MeOH =02 8EA A6 ] 248-8(B-1---B-6)2 AUt
AFF B-2(598 me)oll tis] Ag]7d 2 Rp-18 AH A=
ulE 1219 (CHCl;:MeOH=10:1, MeOH:CH,CN:H,0=1:1:3)
S WHE s SHRHE 9(16 mg)S AUTH AEE B-
4(1170 mg)oll thsl Az 9 Rp-18 AH A=ZrtE 18}
3] (CHCl;:MeOH=10:1, MeOH:CH,CN:H,0=1:1:3, MeOH:
H,0=2:3)5 WHg At 2H2} 815hE 1024 me), SHh=
11(16 mg)yS ATt

3182 1 — Colorless needles; 'H-NMR (500 MHz,
CDCly) &: 4.69 (1H, d, J~=1.8 Hz, H-29), 4.57 (IH, d,
J=12 Hz, H-29), 1.69 (3H, s, CH,), 1.07 (6H, s, 2xCH,),
1.03 (3H, s, CH;), 0.96 (3H, s, CH;), 0.93 (3H, s, CH,),
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0.80 (3H, s, CH,); "C-NMR (125 MHz, CDCL,) &: 2182
(C-3), 150.9 (C-20), 109.4 (C-29), 54.9 (C-5), 49.8 (C-9),
482 (C-18), 47.9 (C-19), 47.3 (C-4), 43.0 (C-17), 42.9
(C-14), 40.8 (C-8), 40.0 (C-22), 39.6 (C-1), 382 (C-13),
36.9 (C-10), 35.5 (C-16), 34.2 (C-7), 33.6 (C-2), 29.8 (C-
21), 274 (C-15), 26.6 (C-23), 252 (C-12), 21.5 (C-11),
21.0 (C-24), 19.7 (C-6), 19.3 (C-30), 18.0 (C-28), 16.0
(C-25), 15.8 (C-26), 14.5 (C-27); EI-MS, m/z 424 [M]".

5182 2 — Colorless needles; 'H-NMR (500 MHz,
CDCL,) 8: 4.69 (1H, brd, J=2.4 Hz, H-29b), 4.57 (1H, dd,
J=12, 2.4 Hz, H-29a), 3.19 (1H, dd, J=5.1, 10.6 Hz, H-
3), 238 (1H, m, H-19), 1.68 (3H, brs, CH;-30), 1.03(3H,
s, CH;-26), 097 (3H, s, CH,27), 0.94 (3H, s, CH;-24),
0.83 (3H, s, CH,-25), 0.79 (3H, s, CH,-23), 0.76 (3H, s,
CH,-28); "C-NMR (125 MHz, CDCL) &: 150.9 (C-20),
109.3 (C-29), 79.0 (C-3), 55.3 (C-5), 50.4 (C-9), 48.3 (C-
19), 48.0 (C-18), 43.0 (C-17), 42.8 (C-14), 40.8 (C-8),
40.0 (C-22), 38.8 (C-4), 38.7 (C-1), 38.0 (C-13), 37.1 (C-
10), 35.6 (C-16), 342 (C-7), 29.8 (C-21), 28.0 (C-23),
274 (C-2), 27.3 (C-15), 25.1 (C-12), 209 (C-11), 19.3
(C-30), 18.3 (C-6), 18.0 (C-28), 16.1 (C-25), 15.9 (C-26),
15.4 (C-24), 14.5 (C-27); EI-MS, m/z 426 [M] .

5182 3 — Colorless amorphous powder;' H-NMR (500
MHz, CDCLy) &: 5.15 (I1H, dd, /150, 9.0 Hz, H-22),
5.02 (1H, dd, J=5.0, 9.0 Hz, H-23), 3.53 (IH, d, J=5.5
Hz, H-6), 3.53 (IH, m, H-3), 1.01 3H, s, H-19), 0.67
(3H, s, H-18);"C-NMR (125 MHz, CDCl,) &: 140.7 (C-
5), 138.7 (C-22), 129.7 (C-23), 122.1 (C-6), 72.2 (C-3),
56.6 (C-14), 564 (C-17), 51.6 (C-24), 50.5 (C-9), 42.7
(C-4), 42.6 (C-13), 40.9 (C-20), 40.2 (C-12), 37.7 (C-1),
36.9 (C-10), 32.3 (C-7, C-8, C-25), 32.0 (C-2), 28.7 (C-
16), 25.8 (C-28), 24.7 (C-15), 21.5 (C-21), 19.8 (C-11, C-
27), 194 (C-19), 193 (C-26), 12.4 (C-29), 12.3 (C-18);
EI-MS, m/z 412 [M]".

5182 4 — Colorless needles; 'H-NMR (500 MHz,
CDCLy) &: 0.68 (3H, s, CH;-18), 0.81, 0.83 (3H each, d,
J=6.6 Hz, CH,-26, 27), 0.86 (3H, t, /=72 Hz, CH,-29),
092 (3H, d, J=6.6 Hz, CH;-21), 1.01 (3H, s, CH;-19),
3.52 (1H, m, H-3), 535 (1H, brd, J=5.1 Hz, H-6); “C-
NMR (125 MHz, CDCly) &: 140.7 (C-5), 121.7 (C-6),
71.8 (C-3), 56.7 (C-14), 56.0 (C-17), 50.1 (C-9), 45.8 (C-
24), 39.7 (C-12), 42.3 (C-4, C-13), 37.2 (C-1), 36.5 (C-
10), 36.1 (C-20), 33.9 (C-22), 31.9 (C-7, C-8), 31.6 (C-2),
29.1 (C-25), 282 (C-16), 26.0 (C-23), 24.3 (C-15), 23.0
(C-28), 21,0 (C-11), 19.8 (C-27), 19.4 (C-19), 19.0 (C-26),
18.8 (C-21), 12.0 (C-29), 11.8 (C-18); EI-MS, m/z 414
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M]".

5l8t8 5 - Colorless oil; 'H-NMR (500 MHz, CDCIL,)
§: 4.82 (1H, brs, H-28), 4.74 (1H, brs, H-28), 4.72 (1H,
brs, H-31), 4.67 (1H, brs, H-31), 2.54(1H, m, H-2), 2.30
(1H, m, H-2), 224 (1H, septet J=6.8 Hz, H-25), 2.06
(IH, m, H-1), 1.38 (IH, m, H-1), 1.68 (3H, s, H-29),
1.03 (3H, d, J=6.8 Hz, H-26), 1.03 (3H, d, J=6.8 Hz, H-
27), 0.96 (3H, s, H-18), 0.94 (3H, s, H-30), 0.90 (3H, d,
J=6.5 Hz, H-21), 0.74 (1H, d, J=4.0 Hz, H-19), 0.41 (1H,
d, J=4.0 Hz, H-19); "C-NMR (125 MHz, CDCL,) &: 28.8
(C-1), 31.3 (C-2), 1802 (C-3), 149.4 (C-4), 45.8 (C-5),
27.7 (C-6), 25.0 (C-7), 47.7 (C-8), 21.3 (C-9), 26.9 (C-
10), 27.0 (C-11), 33.0 (C-12), 45.1 (C-13), 48.9 (C-14),
356 (C-15), 28.1 (C-16), 522 (C-17), 18.0 (C-18), 30.0
(C-19), 36.1 (C-20), 183 (C-21), 349 (C-22), 31.3 (C-
23), 156.9 (C-24), 33.8 (C-25), 22.0 (C-26), 21.9 (C-27),
111.5 (C-28), 19.7 (C-29), 19.3 (C-30), 105.9 (C-31); ESI-
MS, m/z 455 [M+H]'.

588 6 — Colorless oil; 'H-NMR (600 MHz, CDCI,)
§: 4.81 (1H, brs, H-28), 4.73 (1H, brs, H-28), 4.72 (1H,
brs, H-31), 467 (IH, brs, H-31), 3.67, (3H, s, -OCH,)
2.54 (1H, m, H-2), 230(1H, m, H-2), 224 (1H, septet,
J=6.8 Hz, H-25), 2.06 (1H, m, H-1), 1.38 (I1H, m, H-1),
1.68 (3H, s, H-29), 1.03 (3H, d, J=6.8 Hz, H-26), 1.03
(3H, d, J=6.8Hz, H-27), 0.96 (3H, s, H-18), 0.94 (3H, s,
H-30), 0.90 (3H, d, J=6.5Hz, H-21), 0.74 (1H, d, J=4.0
Hz, H-19), 041 (1H, d, J=4.0 Hz, H-19); "C-NMR (150
MHz, CDCLy) &: 1744 (C-3), 156.9 (C-24), 149.5 (C-4),
1115 (C-28), 1059 (C-31), 522 (C-17), 51.5 (-OCH,),
48.9 (C-14), 47.7 (C-8), 45.8 (C-5), 45.1 (C-13), 36.1 (C-
20), 35.6 (C-15), 349 (C-22), 33.8 (C-25), 33.0 (C-12),
314 (C-2), 31.3 (C-23), 30.0 (C-19), 29.0 (C-1), 28.1 (C-
16), 27.7 (C-6), 27.0 (C-11), 26.9 (C-10), 25.0 (C-7), 22.0
(C-26), 21.9 (C-27), 21.3 (C-9), 19.7 (C-29), 19.3 (C-30),
18.3 (C-21), 18.0 (C-18); ESI-MS, m/z 469 [M+H]".

888 7 - Colorless oil; 'H-NMR (600 MHz, CDCI,)
8: 694 (1H, s, H-5), 6.57 (1H, s, H-8), 4.50 (1H, brs,
OH-7), 2.80 (1H, m, H-1), 2.53 (IH, m, H-4), 2.20 (3H,
s, H-15), 2.18 (1H, m, H-11), 1.80 (IH, m, H-2b),
1.31(1H, m, H-2a), 1.78 (1H, m, H-3a), 1.57 (IH, m, H-
3b), 1.23 (3H, d, /=72 Hz, H-14), 1.01 (3H, d, /72 Hz,
H-13), 0.76 (3H, d, J=7.2 Hz, H-12); "C-NMR (150
MHz, CDCLy) &: 151.4 (C-7), 142.1 (C-9), 132.0 (C-10),
130.6 (C-5), 120.7 (C-6), 113.6 (C-8), 42.9 (C-4), 32.6 (C-
1), 31.1 (C-2), 31.1 (C-11), 23.2 (C-14), 21.4 (C-3), 21.4
(C-13), 17.5 (C-12), 15.6 (C-15); EI-MS, m/z 218 [M]".
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51812 8 - Yellow needles; 'H-NMR (600 MHz,
CDCLy) &: 13.85 (IH, s, OH-2), 11.08 (IH, s, CHO-I),
7.80 (IH, d, J=9.0 Hz, H-4), 7.36 (IH, s, H-5), 6.94 (1H,
d, J=9.0 Hz, H-3), 631 (IH, s, OH-8), 3.78 (3H, s,
OCH,-7), 240 (3H, s, CHs6); "C-NMR (150 MHz,
CDCly) &: 197.7 (CHO-1), 166.1 (C-2), 149.3 (C-8), 140.0
(C-7), 1392 (C-4), 1274 (C-5), 124.3 (C-10), 1242 (C-
6), 123.5 (C-9), 116.8 (C-3), 111.4 (C-1), 59.6 (OCH,-7),
15.8 (CH;-6); EI-MS, m/z 232 [M]".

5182 9 — Colorless crystals; 'H-NMR (300 MHz,
CD,0D) &: 4.33 (IH, d, J=7.6 Hz, H-1), 403 (1H, sept,
J=6.2 Hz, H-2), 3.85 (1H, dd, J=1.0, 2.9Hz, H-4), 3.65
(IH, d, J=6.6 Hz, 114 Hz, H-6a), 3.31 (IH, m, H-6b),
3.31 (1H, m, H-2), 3.30 (1H, m, H-3), 3.13 (1H, m, H-5),
122 (3H, d, /=62 Hz, H-1", 1.18 (3H, d, J~6.2 Hz, H-
3%; "C-NMR (75 MHz, CD,OD) &: 102.7 (C-1), 782
(C-5), 78.0 (C-3), 752 (C-2), 72.7 (C-2)), 71.8 (C-4),
629 (C-6), 24.0 (C-1', 222 (C-3"); ESI-MS, m/z 223
[M+H]".

51812 10 - Colorless crystals; 'H-NMR (500 MHz,
CD,0D) &: 6.72 (2H, s, H-2, 6", 6.65 (2H, s, H-2", 6"),
485 (1H, d, /<75 Hz, Glc H-1), 477 (1H, d, J~4.0 Hz,
H-2), 472 (1H, J=4.0 Hz, H-6), 428 (2H, m, H-4a, 8a),
3.91 (2H, m, H-4b, 8b), 3.86, 3.84 (12H, each s, H-3', 5,
3", 5"), 3.20~3.76 (6H, m, Glc H-2~6), 3.14 (2H, m, H-
1,5); "C-NMR (125 MHz, CD,0D) &: 154.7 (C-3', 5",
149.49 (C-3", C-5"), 139.7 (C-4'), 1363 (C-4"), 135.7 (C-
1, 1332 (C-1"), 105.0 (C-2, 6), 104.6 (C-2", 6"), 87.7
(C2), 8733 (C-6), 73.1 (C-4), 73.0 (C-8), 5721
(2xOCH;-3', 5'), 56.9 (2xOCH,-3", 5"), 55.8 (C-1, 5),
105.5, 75.8, 78.0, 71.5, 78.5, 62.8 (Glc C-1~6); ESI-MS,
m/z 581 [M+H]".

3l8t2 11 - Yellow powder; H-NMR (500 MHz, CD,0D)
8: 767 (1H, d, /2.0 Hz, H-2), 7.63 (1H, dd, /=84, 2.0
Hz, H-6), 6.87 (1H, d, /=84 Hz, H-5), 639 (IH, d,
J=2.2 Hz, H-8), 620 (1H, J=2.2 Hz, H-6), 5.10 (1H, d,
J=7.6 Hz, H-1"), 452 (1H, d, /<12 Hz, H-1"), 3.25~3.81
(9H, m, H-2"-6", 2"~5"), 1.12 (3H, d, J=6.0 Hz, H-6");
BC-NMR (125 MHz, CD,0OD) &: 179.5 (C-4), 166.2 (C-
7), 163.1 (C-5), 159.5 (C-9), 158.6 (C-2), 149.9 (C-4'),
135.8 (C-3), 123.7 (C-1"), 1232 (C-6"), 117.8 (C-5"), 1162
(C-2"), 105.7 (C-10), 104.9 (C-1"), 102.5 (C-1"), 100.1
(C-6), 95.0 (C-8), 784 (C-3"), 77.3 (C-5"), 75.9 (C-2"),
74.1 (C-4"), 724 (C-3"), 722 (C-2"), 71.5 (C-4"), 69.8
(C-5"), 687 (C-6"), 179 (C-6"); ESI-MS, m/: 611
[M+H]".
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3HE 1 FAlo] AAAAH o7 'H.NMR 23 EoA]
5 0.80, 0.93, 0.96, 1.03, 1.07 1.69 oA 7742 ¥lE7] 9=
7 YehdH o]F AAEE 1.69)0014 UERE vinylic )
g 132 isopropenyl 71¢] EAE F=8 5= Ut} V-
NMR =g E&ojA 307]9] carbon |37} =0 315H&
12 triterpenoid AlE 2] lupane Al == FHITE &
3] § 19.3, 150.9, 109.4°] T A2 lupanee] C-20, C-29°1
o5 AZ ] EA3h= isopropenyl 715 E1E 4= 919lom
5 218.2914 carbonyl 712 =4S g1l tt. EI-MS2-%]
EYo|x] Exlo]o] miz 424904 UEbgt). o9} e
E dataZ E3IL 7120 HuE 2§29} n)wate 8}
S 18 lupenone® & A5t

3R 2= Yo AA3AHoE 'HNMR data7} 313HE
12 w9 AR Ao2 ®of sletE 134 20| lupaneZ 3}
TS oAk = AATE 2B § 3.19904 AF
H-3 axial proton(dd, J=5.1, 10.6 Hz) ¥ =7} #3250
lupeol® F4 ATt o3¢ A= PC-NMR ~HEH §
19.3, 1509, 109.3, 79.02} EI-MS data2% <18k = A
o} 0|9} 7o HE data® FFSIL 710 ERudE £
2)*99} Hwsle] S5HE 2 lupeol® FA&HATH

319t 32 wiAlo] Rubye| 24 'H-NMR 2 E oA
5 0.68, 0.81, 0.83, 0.92, 1.01] Z{z} v€7] v]=7} Yepst
3§ 5.35, 5.15, 5.020014 olefinic ¥]=7F #EEA M, §
3.51¢14 hydroxy methine ¥ =7} multiplet® = 2] ¢]
o}, L3 "C-NMRZFEHNA 29702] carbon ¥ 7} &
Z=o] sterol A|G2] FFEUS AT F Ao, 53]
8 140.7°1141 olefinic 45 carbona} & 122.7, 138.3, 129.3 il
A1 olefinic carbon T2 2] E=AE &15}% Tt EI-MSO)| A
Bxlo]&o] m/z 413904 YERdt) o)ef - B E dataS
FgataL 7120 B B3} v wsle] 33HE 3S
stigmasterol2 21 &3t}

39HE 4= W) Bubdg 2 'HNMR 29 EZS B
™ § 0.85, 0.94, 0.850] Wd7] ¥ =7} UeRda T8 B
NMRZHEH|A 29701 2] carbon ¥ =27} #2E ] sterol
AL FFEUL dAdS 5= ATh 53] § 714004 &
2719 ER1E Felstor § 121.73 & 140.72%E C-5
9} C-6rl0] o5 AT EAIE BRI EI-MSIM = &
Aol o] m/z 4140014 YERTE. 09 e BE datas E
ghalal 7% Bas B3R o} vlwsle] 31 4=
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315HE 5= YA 92U 'H-NMR AFE-A §
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o1gk 4= Ut T3 § 4.74, 4.82, 4.67, 47201 2702] exo-
methylene 717} #-2H At} & "C-NMRAFEH A §
180.5° Ve e 712847] 313E A5k 30712] carbon
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Fig. 1. Chemical structures of compounds 1-11 from A. theophrasti.
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