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fefe o

WE ZHIEM. RAERAZENTR HPLC X eM(Zanthoxylum utile Huang) P4 24 B #EATHIESY, R H B 3
HARE BN GG, NEFEBEZEAR ORI 7y 245 5] 14 MESH, 73 %EN robustine (1), &= TTR(2),
dihydroalatamide (3), tembamide (4), N-benzoyltyramine (5), blumenol (6), blumenol C (7), J+ 1% (8), (£)-3-(3,4,5-=H %
LRI 2-INIRIE(9), FARARE (10), integrifoliodiol (11), PYIRIEI4EHIAREZ(12), LB N ZZM Y, ol
H BT R A3 L F4). FraEd) s IRz h /- 153

RBEE  (ERUR; BPEG RN L AT

Two New Phenylpropanoids form Zanthoxylum utile Huang

Zhu, Dan” Chen, Yu* Mei, Zhinan® Yang, Guangzhong*’b
(“ Department of Medicinal Chemistry and Pharm-analysis, Guangdong Medical University, Dongguan 523808)
(® College of Pharmacy, South-Central University for Nationalities, Wuhan 430074)

(“ College of Chemistry and Materials Science, South-Central University for Nationalities, Wuhan 430074)

Zhu, Derong"

Abstract To study the chemical constituents of Zanthoxylum utile Huang, the chemical constituents were isolated and puri-
fied by normal, reverse column chromatography and HPLC. Their structures were identified by spectral analysis. 14 com-
pounds were isolated from the EtOH extract of Zanthoxylum utile Huang. They were identified as robustine (1), vanillic acid
(2), dihydroalatamide (3), tembamide (4), N-benzoyltyramine (5), blumenol (6), blumenol C (7), sinapaldehyde (8),
(E)-3-(3,4,5-trimethoxy-phenyl)-prop-2-en-1-ol (9), coniferyl alcohol (10), integrifoliodiol (11), nitidanin (12), and two new

phenylpropanoids named as utilines A (13) and B (14). All compounds were isolated from the plant for the first time.
Keywords Zanthoxylum L.; Zanthoxylum utile Huang; phenylpropanoids; isolation; structure identification

ZHFH Rutaceae) (L HUE (Zanthoxylum LRI 4> 1H:
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A P, R R Sy 3 AT AR
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4R"=0H, R?=Me
5R'=H,R®=H

OMe
S OH OH OH Hoji)\/\
X
o o MeO > cHo
6 7 8
OR!
2
R® = CH,OH = CH,OH
1

9 R'=Me, R? = Me, R® = OMe
10R"=Me, R?=H,R%=H

OH OMe
MeO 0 ZCH,0H
HO
OMe 12
6' 4' e 5
3 4 8
5 s 7 CH,0H
2 7 9
13

OMe OMe
5l 40 8

1 GRSt
11 hEW 13 MEHRLTE

02 JTEM R, HREIMS 45 AL S 4 14
CisH sO4(MHEAE A 262.1195, HHEAE R 262.1205). °C
NMR ¥ R g 647 15 4> C IR, 454 DEPT i nf
G, Horh 4 ANFWASE 50 129.7, 129.9, 157.9, 167.7),
HHAL R — AN IS (0 167.7), 7T MIKFEAE 5 (6
2X114.7,2X127.7, 126.6, 130.7, 136.7), 2 450 F 3t
{556 63.9, 64.8), 1 INFHEAF 5(5 13.0), 1 MHAREE S
(6 52.0). f£ "H NMR 1, F5F&FX MDA F5 5[0
6.87 (d, J=8.8 Hz, 2H, H-3,5), 7.35 (d, J=8.8 Hz, 2H,
H-2,6)]/ /8 AABB R %t, /R M ZRIRXALIAL; thAk,
Al WoR i 1 MER T IAE 5[0 432 (d, J=6.0 Hz,
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2H, H-9)]F1—X] e 2B (1) i -15 5 [0 6.58 (d, J=16.0
Hz, 1H, H-7), 6.27 (dt, J=16.0, 6.0 Hz, 1H, H-8)], &/~
S FHAEE CH=CHCH,OH FB; BT LidfE5, 'H
NMR i8G5 —ANESE T 5 5[0 4.73 (d, J=5.6
Hz, 2H, H,-1")], — AT I 56 6.94~6.96 (m,
1H, H-2"], — A5 5[0 1.95 (s, 3H, Hs-5")]F1—A~F
AFEAE 50 3.78 (s, 3H, H;-6")], H#EM LM F1 17 1E CH,CH
=C(CH;)COOCH; H Bt. 454 HMBC i B R11E R,
Ho-1' (6 4.73)5 C-2' (6 136.7), C-3' (6 129.7)F1 C-4 (&
157.9)H15¢, H-2' (6 6.94)5 C-3' (6 129.7)F11 C-4' (6 167.7)
A2, 5-CH; (0 1.95)5 C-2' (6 136.7), C-3' (6 129.7)F0
C-4' (6 167.7)k15%, MeO (0 3.78)5 C-4' (6 167.7)H1K,
W DUE] Bk g5k BURARAE. T ROESY %, H
ARMEY 6-OCH; (0 3.78)5 H2HHIZE M, FIfES
5'-CH; (6 1.95)5 Hy-1"AAHG AT, H-7 5 Hp-9 AAHK AT,
DU T 2 ARV R TR . 256 B B4,
HEWT AL &9 13 hy(E)-2- F He-4-[4-((E)-3-FR FE N I k) 2K
AHE]2- TIRIR TG, v 4 b BT AR 3=
12 &M 14 EHRLTE

TR Y, HRESIMS 45 4> T 2 1 IE M +
Na]" b 429.1523 i€ 5> T34 Cy HagOsNa. '"H NMR i
W S ER IR TAE 50 6.77 (s, 2H, H-2,6"), 6.89 (dd,
J=8.0, 1.6 Hz, 1H, H-2), 6.79 (d, J=8.0 Hz, 1H, H-3)A
7.04 (d, J=1.6 Hz, 1H, H-6)]3 7 &5 4 v 4776 KRR 1)
1,3,4,5-DYIARAT 1,2,4- =R BIAS KR, bk, S
BN A A 3R - R R E 56 6.57 (d, J=15.6
Hz, 1H, H-7"), 6.36 (dt, J=15.6, 5.6 Hz, 1H, H-8'), 4.24 (d,
J=5.6 Hz, 2H, H-9)], —A 1,23-=RIENIERE 5[0
5.01 (d, J=7.2 Hz, 1H, H-7), 4.05 (m, 1H, H-8), 3.77 (dd,
J=12.0, 4.0 Hz, 1H, H,-9a), 3.33 (m, 1H, H,-9b)], =4
H4 L 15 5 [0 3.90 (s, 6H, 3',5-OMe), 3.84 (s, 3H,
5-OMe)], °C NMR il @ R &ty sp L4 21 4 C 7, 45
4 DEPT &0 41, Horh 74> sp® 202455, 74 sp”
FALIIR IS S, 2 A sp® ZHBIIR P HEEAS 50 75.1,
89.7), 2 A sp® &AL IIF F LA 45(0 64.1, 62.1), 3 NI,
FAF5(0 2X57.1, 56.8), Ht— LUl LR &5 H BRITINAF
7E. 25 BL B NMR #dis, v UERT L&) 14 J8 T 4,4
AHA A AT,

HMBC 78 H-7' (6 6.57)5 C-6' (6 105.3)F1 C-2'
(6 105.3)4K, H-8' (5 6.36)55 C-1' (5 135.4)4H5%, 1M 3-
PR - RS IE A R C-1'47. [A] B, H-7 (6 5.01)
5 C-2 (6 121.5), C-1 (6 133.9), C-6 (5 112.2)H5%, 1iH
1,2,3- = FREE N G 5 A R IR C-1 7. H-3 (6
6.79)5 C-4' (6 137.4)M15%, Vi 2 ANIRIFIE IS RkEEAE
C-4'F1 C-4 7 AH3%. 1 ROESY i, OCH; (0 3.84)55 H-6
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HAHZ% £, OCH; (6 3.90)55 H-2'F1 H-6' A% 55, i W]
S AN T C-3',5 1 5 A0, H,-9'[R]) H-7"F AHC 55, 1]
TR R T N X, 2 BRTIR, %tk 14 4
(T'E)-3',5',5- = WA Bk -4,4"- 500 AR e -7- 4 -7,8,9,9'- P
W, 4 NFERZ 5. 1992 4F H A2 TS ARRHEY)
Eurycoma longifolia "3 &5 H— % e 44, H A
[FEF e G FAL, FURAE 3l 57> 1 AL, H
BT C-7 A1 C-8 ILax T 2002 4R 3R [ 2 i
BREB I 2 MR, #he C-7 i C-8 Jy Rl
oA H-7 RVH-8 2 1) (A 4 50k 5.1 HZY, ifi 7 4%
WL ZH H-7 MTH-8 Z [R5 & 2508 7.2 Hz, $il] C-7
1 C-8 [RIAXF Fa 70 oy 5 1S,

HARTHEDMER, Wi 530k NMR £
S, 2 5% 2k robustine (DM F 22 7R )M, di-
hydroalatamide (3)"'?, tembamide (4)!"*!, N-benzoyl-
tyramine (5)!"*], blumenol (6)""), blumenol C (7)!'%, FF ¥
@), (E)-3-(3,4,5-= H AT IE2- NI IE ()M, #4
FIRE(10), integrifoliodiol (1), Wy &1 40 7 A i %%
(12)PY, XA AW 1 R 43 B 15 2.

2 #ig

ASCRI IS TR B AR, 7 7 15 Ui 4l
FHAEMUN) SR B P o 349 5] 14 MEEY, L
N FEI AT Z N GHSERY, WD W] T %A Y)
BA &R AR ERL, 52T ROz g 25 1)
R BRI SRR 2 A
3 ZRHH
1.1 Efe

B AERZEARNE T 22 B VUSR8 25 T U U [
W 2T IR N 21 AT 24 368 52 O 25 A BHE AU FiE
YEY AL (Zanthoxylum utile Huang).

1.2 5T

MG A BrukerAM-400 BYRZ i 3LH 0 5 R
W Finnigan/MAT95 F1 Waters/Micromass Q-Tof-Ul-
tima 7 SIS AN 58 ; = AOBAE 4 3% F . Ultimate 3000
HPLC R4 J2HHE: waters 5C;-MS-II (10 mm X250
mm); 8 O R A SRR £ B Ak Je 150 A 7 il AL T
PR ATH A YMC A F)AEP2 1) RP-18 AHIEAR (50 um);
FT R R oA, b R e ek A 2 3 B 2 w42
.

1.3 EWMENE

I AR TR 25K 8 kg, ¥ Ja ) 95% LM b

W, DRG0, 13 CEFERIY) 362 g, K LIF 52K
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W TKIG, SRIGWRI AR LR CBE. 1E T A
KA 31 SR SRR (153 @) AT REIRCAT 24T,
P B -NE (v v=9:1,8:2 7:3,6:4, 1:1,
4:6,3:7,2:8,0: DERELEN, TLC K&, 43
20 M 4F(iEfE Fr.A~Fr.T), Fr.l, Fr.L, Fr.M, Fr.N fll Fr.P
28 ST CAE 1% S A B9 2 59 1 (14.4
mg), 2 (15.0 mg), 3 (2.8 mg), 4 (24.0 mg), 5 (31.2 mg), 6
(1.4 mg), 7 (6.7 mg), 8 (5.0 mg), 9 (6.0 mg), 10 (2.9 mg),
11 (5.0 mg), 12 (1.3 mg), 13 (5.0 mg)#1 14 (16.6 mg).

FAEMR 2 13), A LE Bk A. '"H NMR
(CDCls, 400 MHz) §: 7.35 (d, J=8.8 Hz, 2H, H-2,6), 6.87
(d, J=8.8 Hz, 2H, H-3,5) , 6.58 (d, J=16.0 Hz, 1H, H-7),
6.27 (dt, J=16.0, 6.0 Hz, 1H, H-8), 4.32 (d, J=6.0 Hz,
2H, H,-9), 4.73 (d, J=5.6 Hz, 1H, H-1'), 6.94~6.96 (m,
1H, H-2"), 1.95 (s, 3H, H;-5"), 3.78 (s, 3H, 6'-OMe); "°C
NMR (CDCl;, 100 MHz) 6: 129.9 (C-1), 127.7 (C-2,6),
114.7 (C-3,5), 157.9 (C-4), 130.7 (C-7), 126.6 (C-8), 63.9
(C-9), 64.8 (C-1'), 136.7 (C-2"), 129.7 (C-3"), 167.7 (C-4"),
13.0 (C-5"), 52.0 (C-6'); HMBC (H—C) H-2.6: C-1,3,4,5;
H-3,5: C-1,24,6; H-7: C-8,9; H-8: C-1,9; H,-9: C-7,8,
H-1": C-2',3"4; H-2": C-4',3"; H;-5": C-2',3'4"; 6-OMe: C-4';
EI MS m/z (%): 262 (IM]", 48), 150 (80), 113 (56), 107
(100), 94 (50). HREIMS calcd for C;sH;04 262.1205,
found 262.1195.

LM 4 2= (4), TOMPIRY), [alp+6.6 (¢ 0.335,
MeOH); 'H NMR (CD;0D, 400 MHz) 6: 6.89 (dd, J=38.0,
1.6 Hz, 1H, H-2), 6.79 (d, J=8.0 Hz, 1H, H-3), 7.04 (d,
J=1.6 Hz, 1H, H-6), 5.01 (d, J=7.2 Hz, 1H, H-7), 4.00~
4.06 (m, 1H, H-8), 3.77 (dd, J=12.0, 4.0 Hz, 1H, H,-9a),
3.30~3.34 (m, 1H, H,-9b), 6.77 (s, 2H, H-2',6"), 6.57 (d,
J=15.6 Hz, 1H, H-7"), 6.36 (dt, J=15.6, 5.6 Hz, 1H,
H-8'), 4.24 (d, J=5.6 Hz, 1H, H,-9"), 3.84 (s, 3H, 5-OMe),
3.90 (s, 6H, 3',5'-OMe); *C NMR (CD;OD, 100 MHz) ¢:
133.9 (C-1), 121.5 (C-2), 116.3 (C-3), 147.7 (C-4), 149.3
(C-5), 112.2 (C-6), 75.1 (C-7), 89.7 (C-8), 64.1 (C-9),
135.4 (C-1), 105.3 (C-2',6"), 154.8 (C-3',5"), 137.4 (C-4"),
131.8 (C-7"), 130.4 (C-8'), 64.1 (C-9'), 56.8 (OMe), 57.1
(OMe); HMBC (H—C) H-2: C-4,6,7; H-3: C-1,4,4',5; H-6:
C-2,4,5,7, H-7: C-12,6,8; H-2.6" C-1'3.5.7; H-7"
C-2',6'9'; H-8" C-1,7'9; H-9": C-7'8"; 3',5'-OMe: C-3',5;
EI MS m/z (%): 236 (28), 210 (100), 182 (25), 167 (25);
ESI MS m/z: 429 [M -+ Na]'. HRESIMS calcd for
C,1H,605Na 429.1525, found 429.1523.
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