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Chemical constituents from Nepeta angustifolia

MENG Ning',  HUANG Shan'*,  HU Dan-dan',
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(1. Qingdao University of Science & Technology, Qingdao 266042, China; 2. Tianjin University of Traditional Chinese Medicine, Tianjin 300193, Chi-

na; 3. Medical College, Tibet University, Lhasa 850012, China)

ABSTRACT : AIM To study the chemical constituents from Nepeta angustifolia C. Y. Wu. METHODS The
ethyl acetate fraction of N. angustifolia 70% ethanol extract was isolated and purified by silica, Sephadex LH-20,

ODS and semi-preparative HPLC column, then the structures of obtained compounds were identified by

physicochemical properties and spectral data. RESULTS Ten compounds were isolated and identified as oleanolic
acid (1), betulinic acid (2), ursolic acid (3), B-sitosterol (4), angelicin (5), bakuchiol (6), blumenol C
glucoside (7), psoralen (8), methyl rosmarinate (9), hesperidin (10). CONCLUSION Compounds 5 - 8
are isolated from genus Nepeta for the first time, compounds 1, 4 —10 are first isolated from this plant.

KEY WORDS: Nepeia angustifolia C. Y. Wu; chemical constituents; isolation and identification
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FlE (9) . #EH (10), Hhfkaws ~8 A E
WNZEHY P sa s, a1, 4~10 4
VNP R B e
1 (=56

Rt 4R ) Bruker AVA00 4% i 45 45% Il 3%
105 X-6 WA SMEA (RBERIIE, JbatgEse
IESEBR /s H] ) 3 Waters Synapt G2 mass Bl Ji7 7% {3
( £ Waters 23] ) 5 Agilent 1260 Bl 43#r A . il 4%
R ORAH TR AL (G Agilent BHEAF]) 5 RE-
S2A AU e N ZE AL (B R AR ) 5
AL-204 B FRF (12—, %1 Mettler-Tole-
do 7)) ; SHB-M BPEH KA ZHEE R (H X
TP RMUASABRTTEA ) 3 DHGO145A B H #RH
ST EEFE ( BE — RS A R A A )
ZF-20D U6 58 A0 o3 A A (i BURE H ' A s
J7) 5 TH-IN A B @ ey ( BRbAEe R
FARAT) . WEE, CHE A @G (RETT R
TERHCARATR) s B, WEE, A, 2Ra
Mg, Wb, IETE yobral (CRER RS
BRI 5 AR (99.8% , [ Cambrige Iso-
tope Laboratories. Inc ), GF254 #i )2 2 7 ik ik
(10 ~40 pm) . HZHHAR (100 ~200, 200 ~
300 H) (T SEHEATAHAMRAR); Sephadex LH-
20 FRNFEAT R PHEER (it GE Healthcare A F]) ;
ODS-A-HG - /\%e Sk be 8 A fEE (5 ~50 pm,
HAYMC 2~H)) o ORIT T 2014 4 8 J R H 74
HeTe B PR EL , G PR B b R IR BAREEE N
W IR FT Nepeta angustifolia C. Y. Wu THE2E, FrR
A (%5 20140810 ) R A7 T P4 58 K 7 = 2% Bt bn
ZNE
2 REE5SE

BRI IT 11 4% 18. 0 kg, 20 {6 70% LB
MR 3 K, BIRS d, SIFRPOR, WUE S
BE, KB HOuammiE ., CROms. BT
BEAEI, DR AR, 1538 LM BRI T Y
400 g, AFH 28k e AE (=& W Be-HTBE 100
0,99:1,95:5,90 : 10, 8 : 15, 80 : 20,
75:25,70: 30, 65:35, 60: 40, 55:45) pHE
YEME, TLC &4 I, 53 10 My (Fro 1 ~
10), Fr. 1 A (f -2/ L85 100 ¢ 1 ~
100 : 50) BEEEVERG, 244 TLC., Sephadex LH-
20 (WPEE) Jregaifh, "EMAEYS (11 mg);
Fr.2 ZKREREHE (AIMEE- R S 100 : 0 ~0 2 1)
Ve, RGP 1 (500 mg) , 2 (200 mg) ;

Fr.3 ek (A iMEk-2 R OB 100 : 0 ~0 5 1)
BREEVE WL, Wl & )2 08, ke w 3
(100 mg) . 4 (80 mg) . 6 (60 mg); Fr.8 & ODS
i (FFREE-7K 10: 90, 30 : 70, 50 : 50, 70 : 30,
100 : 0) HHREVEML, 454 HPLC A (W EE-/K)
sreEgaiftk, JEEEY 7 (80 mg) . 8 (50 mg) . 9
(150 mg) . 10 (20 mg) ,
3 £HERE

e 1. aEmAR (WE), AlE T e,
A0, TNER . MERESE, S4MT 254 nm TGRS BE,
365 nm LU, 10% BRfR & A R o R 40 4,
mp 306 ~ 308 °C,'H-NMR (400 MHz, CDCL) §:
3.24 (1H, dd, J =11.2, 4.4 Hz, H3), 5.28
(1H, brs, J=3.3 Hz, H-12), 2.80 (1H, dd, J=
9.6, 4.0 Hz, H-18), 0.76 (3H, s, H23), 0.98
(3H, s, H25), 0.74 (3H, s, H26), 1.13
(3H, s, H27), 0.91 (3H, s, H, H29), 0.90
(3H, s, H30a), 0.92 (3H, s, H30b), "“C-
NMR (100 MHz, CDCl,) §: 38.4 (C-1), 27.2
(C-2), 79.0 (C-3), 38.7 (C4), 55.2 (C-5),
18.3 (C-6), 32.6 (C-7), 39.3 (C8), 47.6
(C9), 37.1 (C-10), 22.9 (C-11), 122.6 (C-
12), 143.6 (C-13), 41.6 (C-14), 27.7 (C-
15), 23.4 (C-16), 46.5 (C-17), 40.9 (C-18),
45.9 (C-19), 30.7 (C=20), 33.8 (C=21), 32.4
(C-22), 28.1 (C-23), 15.5 (C24), 15.3 (C-
25), 17.1 (C-26), 25.9 (C=27), 183.6 (C-
28), 33.1 (C29), 23.6 (C-30), Lk b¥iInE X
BR[5] —3, ez a Yt ER

e 2. AEsRa S (W), ST
WE, RIS THIEE. COBE. N, EU%, AET
7K, SRAMT 254 nm FIEHKEEE, 365 nm | A8,
10% BiFR £ B e 2841 (4, mp 316 ~318 C,'H-
NMR (400 MHz, C;D;N) &: 3.47 (1H,t, J=4.8
Hz, H3), 1.78 (1H, t, J =7.6 Hz, H-18),
1.24 (3H, s, H23), 1.02 (3H, s, H24), 0.84
(3H, s, H25), 1.08 (3H, s, H26), 1.09
(3H, s, H27), 4.96 (1H, s, H29a), 4.79
(1H, s, H29b), 1.81 (3H, s, H-30),"”C-NMR
(100 MHz, C;D;N) §: 39.3 (C-1), 28.7 (C-2),
78.1 (C3), 39.5 (C4), 55.9 (C-5), 18.8
(C-6), 34.8 (C-7), 41.1 (C-8), 50.9 (C-9),
37.5 (C-10), 21.2 (C-11), 26.1 (C-12), 38.6
(C-13), 42.8 (C-14), 30.3 (C-15), 32.9 (C-
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16), 56.6 (C-17), 59.8 (C-18), 47.8 (C-19),
151.3 (C20), 31.2 (C=21), 37.5 (C22),
28.7 (C-23), 16.4 (C24), 16.4 (C-25), 16.3
(C26), 14.9 (C27), 178.8 (C28), 109.7
(C29), 19.5 (C-30), LI E%¥E5 Sk [6] —
B, BEZMEY N HERR

G 3. HEmAR (PR, " TR,
PR . MERE, ANEE TOKFA M, $5MT 254 nm
TICREEE, 365 nm [ JoYEG, 10% HiliR £ B W
4T 48, mp 240 ~245 °C,'H-NMR (400 MHz,
C,D,N) §: 3.47 (1H, t, J =8.0 Hz, H-3),
5.51 (1H, brs, H-12), 2.66 (1H, d, J=12.0
Hz, H-18), 1.25 (3H, s, H23), 1.03 (3H, s,
H-24), 1.07 (3H, s, H25), 0.96 (3H, s, H-
26), 1.26 (3H, s, H27), 0.98 (3H, s, H-
29), 1.04 (3H, s, H-30).,” C-NMR (100 MHz,
CD;N) 8: 38.9 (C-1), 27.9 (C2), 77.9 (C-
3), 39.8 (C4), 55.6 (C5), 18.6 (C6),
33.3 (C7), 39.2 (C8), 47.8 (C9), 37.1
(C-10), 23.4 (C-11), 125.4 (C-12), 139.0
(C-13), 42.3 (C-14), 28.5 (C-15), 24.7 (C-
16), 47.8 (C-17), 53.3 (C-18), 39.3 (C-19),
39.2 (C20), 30.9 (C-21), 37.2 (C-22), 28.6
(C-23), 16.3 (C24), 15.6 (C25), 17.3 (C-
26), 23.7 (C27), 179.7 (C=28), 17.2 (C-
29), 21.2 (C-30), DA bl 5scmk (7] —2,
YA B YR RERR

ke 4. AEmAR(CERR), THET &
e, &5, MERESE, AET/K, 25MT 254 nm
TICHEBRE, 365 nm [P0, 10% Bl £ B
WL A, mp 139 ~ 142 °C, Liebermann-Burchard
WM. 5 B-4 8 X M AE 3 A [A] TLC
R (AW RE-HEE, AWME-OR OB, Abi-
W) TR, RIEAMFIR RAEM R AT,
i FL'H-NMR (400 MHz, C,D,N) %k #& 5 3z ik
(8] —& (HHAAFHEMEMEZ), Kzt
“Yh B

EwSs. AesRe &S (i), AT
B, TAER ., —SMLESE, ZEAMT 254 nm A RGBT,
365 nm TEAE@%%, 10% th@ﬁl@?@?ﬁxﬁ@,
mp 189 ~ 190 °C,'H-NMR (400 MHz, CDCl,) §:
6.39 (1H, d, J=9.6 Hz, H3), 7.80 (1H, d,
J=9.6 Hz, H4), 7.43 (1H, d, J=8.0 Hz, H-
5), 7.37 (1H, d, J=8.0 Hz, H-6), 7.68 (1H,
978

d, J=2.1Hz, H2'), 7.13 (1H, d, J=1.2 He,
H-3") ,"C-NMR (100 MHz, CDCL,) &: 161.0 (C-
1), 114.2 (C=2), 144.7 (C-3), 123.9 (C4),
108.9 (C5), 157.5 (C-6), 117.0 (C7),
148.6 (C-8), 113.6 (C9), 146.0 (C-10),
104.2 (C-11), VA LEIE Sk [9] —3, %@
ZAEY R RGN

aW 6. HEgaMs (WEE), ArE T HE.
PIBR . MERE, ZEAMT 254 nm A REHE, 10% B2 &
FELvis i 2 w5 (6, ' H-NMR (400 MHz, DMSO-d,) §:
7.20 (1H, d, J=8.4 Hz, H2), 6.71 (1H, d,
J=8.4 Hz, H3), 6.18 (1H, d, J=16.4 Hz, H-
7), 6.02 (1H, d, J=16.4 Hz, H-8), 1.89 (2H,
m, H-10), 1.45 (2H, m, H-11), 5.02 (2H,
brt, J =6.8 Hz, H-12), 1.62 (3H, s, H-14),
1.53 (3H, s, H-15), 1.14 (3H, s, H-16),
5.88 (1H, dd, J =17.2, 10.8 Hz, H-17)." C-
NMR (100 MHz, DMSO-d,) §&: 128.0 (C-1),
127.0 (C2), 115.4 (C3), 157.0 (C4),
115.4 (C5), 128.0 (C-6), 133.8 (C-7),
126.6 (C-8), 42.1 (C9), 40.9 (C-10), 22.9
(C-11), 124.7 (C-12), 130.5 (C-13), 17.5
(C-14), 25.5 (C-15), 23.0 (C-16), 145.9 (C-
17), 111.8 (C-18), LI E¥#s 53wk [10] —
H, Bz e E IR

a1 AtekhR (ZE&H LK), THETH
B, . WO MEBESE, AN 254 nm T
A5 BE, 10% B R £ BE % VR B 41 f4 ' H-NMR
(400 MHz, CD,0D) §: 2.00 (1H, d, J=17.0 He,
H-2), 2.51 (1H, d, J =17.0 Hz, H2), 5.83
(1H, s, H4), 1.97 (1H, m, H-6), 1.67 (1H,
m, H7), 1.81 (1H, m, H-7), 1.61 (1H, m,
H-8), 1.68 (1H, m, H-8), 3.86 (1H, m, H-
9), 1.26 (3H, d, J=6.0 Hz, H-10), 1.04 (3H,
s, H-11), 4.35 (1H, d, J=8.0 Hz, H-1"), 3.17
(1H, dd, J=8.0, 8.0 Hz, H2"), 3.28 (1H, m,
H-5") ,"C-NMR (100 MHz, CD,0D) §: 37.4 (C-
1), 48.1 (C2), 202.3 (C3), 125.4 (C4),
169.8 (C-5), 52.5 (C6), 26.6 (C-7), 37.4
(C-8), 77.6 (C9), 21.9 (C-10), 29.0 (C-
11), 27.5 (C-12), 25.0 (C-13), 104.0 (C-
1), 75.3 (C=2"), 78.2 (C-3"), 71.7 (C4'),
77.8 (C-5'), 62.8 (C-6"), UL L B4 5 ik
[11] —3, %@ty -t F i C s
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e 8. HEmAR (WE), wTHE, &
i, IRTK. CBEMAMEE, 48T 254 nm T
AMERE, 365 nm A A5E, 10% Mk OB
W LT 5, mp 189 ~190 °C ,'H-NMR (400 MHz,
DMSO-d,) &: 6.44 (1H, d, J=9.6 Hz, H3),
8.18 (1H, d, J=9.6 Hz, H4), 8.02 (1H, s,
H-5), 7.74 (1H, s, H8), 8.12 (1H, d, J =
2.4 Hz, H2"), 7.11 (1H, d, J=2.0 Hz, H-3"),
DL g 50k [12] —3%, S ixtb &% otk
HIRE

a9 wasReis (i), ST ]
Fist, AW T TR A AR PRV R, 28 4MAT 254 nm
TAHBEHE, 10% MR CBERI A er e, =S bk
WiERA, RIZAEW T G A5, Molish 2
N8 B PE . H-NMR (400 MHz, CD,0D) §: 6.58
(IH, d, J=1.6 Hz, H2), 6.96 (1H, d, J =
6.4 Hz, H-5), 7.09 (1H, d, J=1.6 Hz, H2'),
6.75 (1H, d, J=6.8 Hz, H-5"), 7.56 (1H, d,
J=10.0 Hz, H-7"), 6.27 (1H, d, J =12.4 Hz,
H-8"), 3.70 (3H, s, -OCH,), “C-NMR (100
MHz, CD,0D) §: 128.8 (C-1), 117.6 (C=2),
146.1 (C3), 145.2 (C4), 116.3 (C5),
121.8 (C-6), 37.8 (C-7), 74.6 (C-8), 172.1
(C9), 52.7 (-OCH,), 127.5 (C-1"), 115.3
(C2'), 146.8 (C3"), 149.8 (C4'), 116.5
(C5"), 123.2 (C-6"), 148.0 (C-7"), 114.1
(C-8"), 168.3 (C-9"), DI L-%k#s 5 3cmk [13]
—3, BE LAY R E TR TR

EW10: AR (ZE&HE), AETH
B, AT, MEBESE, $85MT 254 nm T IJCHE
BE, 365 nm RGN, 10% BRAR £ B WS B A
4, mp 250 ~255 °C,'H-NMR (400 MHz, DMSO-
dy) 6: 5.48 (1H, m, H-2), 3.14 (2H, m, H-
3), 6.12 (1H, s, H-6), 6.14 (1H, s, H-8),
6.94 (1H, m, H2'), 9.08 (1H, s, 3’-OH),
3.94 (3H, s, 4’-OCH,), 6.94 (1H, m, H-5"),
6.94 (1H, m, H-6'), 4.52 (1H, s, H-1"),
1.08 (3H, m, 6”-CH;), 12.02 (1H, s, 5-OH),
"C-NMR (100 MHz, DMSO-d,) &§: 78.4 (C-2),
42.1 (C3), 197.2 (C4), 163.0 (C-5), 96.4
(C-6), 165.1 (C-7), 95.6 (C-8), 162.5 (C-
9), 130.9 (C-1'), 114.3 (C=2"), 146.5 (C-
3"), 148.0 (C4'), 112.0 (C-5"), 118.0 (C-
6'), 99.4 (C-1"), 73.0 (C=2"), 76.3 (C-3"),

69.6 (C4"), 75.5 (C-5"), 66.0 (C-6"), 100.6
(C-1"), 70.3 (C2"), 70.7 (C-3"), 72.1 (C-
4"), 68.3 (C-5"), 55.7 (4'-OCH,). Lk b ¥ds
SICHR [14] —30, B G YR,
4 itig

ARSI B E Y 10 M h, FFECR
Mo MR . REORMR. B-7r HME . RIEARRH AL
IR b o A e 210 [ S A B
AR AT TR C ORI AN IR R O IR
MIRITT B A 53 B A 5

FrECR BN RE SRR BAT DA sl A i A i
PR, B M B LG . Pide . P
TR IR M 2, MR I A U L B L T
g WEBEREILNG . SUEILTRVER MR, 1Y
HAPR. Yo, Him . v, RO s 14
GLFATEET, WBONIT A TR
IAERRRSE . I | R B SR IR YT o H
senn, EARBEAYIR . Pramb . SR BT
TR U 5 S T P 16 5 ) T BE SR ORI T A A 255
PRI ) il o

S 3Lk
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M7k EAL 2 5L 5 B A 52

S, E#HB, % KR, ¥ B, HaEge"

(1. ARIBAFAIEHAGFE, FEAIIRLZBLEERFTRELALRE, HHEHBERINEE &
AT IZEARERE, #d RN 430073; 2. ANTRBRAFAFERFEIA ¥R, #d KX 430073;
3. REERMAFE R, SN HLE 556000)

WE. BB MUK E Eomecn chionantha Hance WfL22 155, & RABEMR . Cy. Sephadex LH-20 £, E4hE 5,
XS UMLK FE 75% £ B3 S0 9 A0 il Bk R0 S8 075 38 A2 9 A 40 15 Al , 3 a9 B3 X i 45 Ak & W 1 5 AL AT S
BR ONhEGE T AMEEY, RSE D FUE SRR (1) B-FRIIREE (2) . 6-FEE A AR (3) .
(I'E) -6- (3"-W B4 RIERIE IR HE) — AU (4) . FEP I (5) . WEIIH (6) . 6-F8HE — & 1 S L1 0
(7). &5it LEW2~4, 6 ~T7 HEWNZHEY P/ EEE,

KR MKE; LFlisr; EsEE

b ESZES: R284.1 XERIREREG: A NEHS . 1001-1528(2017)05-0980-04

doi:10. 3969/j. issn. 1001-1528. 2017. 05. 020

Chemical constituents from Eomecn chionantha

ZHU Pei-hong', LI Yan-yan', GONG Huan’, CAO Hui’, XIAO Yan-hua'"

(1. Ministry of Education Key Laboratory for Green Chemical Process Co-founded by Province and Ministry; Hubei Provincial Key Laboratory of Novel Reac-
tor & Green Chemical Technology; School of Chemical Engineering & Pharmacy, Wuhan Institute of Technology, Wuhan 430073, China; 2. School of
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ABSTRACT . AIM To study the chemical constituents from Eomecn chionantha Hance. METHODS The pe-
troleum ether and chloroform fractions of E. chionantha 75% ethanol extract were isolated and purified by silica,

C.s, Sephadex LH-20 column and recrystallization, then the structures of obtained compounds were identified by

spectral data. RESULTS Seven compounds were isolated and identified as chelerythridimerine (1), B-amyrin
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