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Research on involatile chemical constituents in above-ground part of Mentha haplocalyx CHEN Zhikun'*, LIANG
Chengyuan®, REN Bingru®, CHEN Jian*, YU Xu?, LYU Han?, LIU Yan®, LI Weilin®® (1. Xi’ an Botanical Garden,
Institute of Botany of Shaanxi Province, Xi’ an 710061, China; 2. Institute of Botany, Jiangsu Province and Chinese
Academy of Sciences, Nanjing 210014, China), J. Plant Resour. & Environ., 2016, 25(3); 115-117

Abstract: Sixteen compounds were isolated from extracts of ethyl acetate and butyl alcohol of ethanol extracts of above-
ground part of Mentha haplocalyx Briq. They are B-sitosterol (M1), daucosterol (M2), acacetin (M3), oleanolic acid
(M4), quercetin (M5), protocatechuic acid (M6) , ursolic acid (M7), pomolic acid (M8) , diosmetin (M9), 2a,3a-
dihydroxy-urs-12-en-28-oic acid (M10) , 2a-hydroxydeanolic acid (M11) , caffeic acid (M12), rosmarinic acid (M13),
acacetin-7-0-B-D-glucopyranoside (M14) , luteolin (M15) and luteolin-7-0-B-D-glucopyranoside (M16). In which, M6,
M15 and M16 are isolated firstly from M. haplocalyx, and M8, M10, M11 and M14 are isolated firstly from Mentha Linn.
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Wit J& ( Mentha Linn.) ¥ W f0f ( Mentha haplocalyx Briq.)
Rt 36 3 oA oh 2 BT O 2 A R
P AR R M A R SRR, PR T AR
AT IR R B O3, VR 2 0 AT B B O SRR IR I &
1%  E AL T BE AL BCH) (1 2 BB HEA T T 43#0T

1 ARAu g

1.1 ##

PR 0 TR BT 2011 48 9 Al [ Rz 2
MRS, P RO Y D4 R R ICRITI R L E
1.2 FHik

FRELT M st 13853 25 ke, BN L (m/V) 1:6 IIASRFR
B 70% LB, FIEER 15 d, 4RI 2 R, A IFRIGROIT W 4615
B, HZR /KL SR B, IR AT CTR OB FTIE T
BEAE I, 34 2R LR AU 610 g FIIE T AR 500 g,

2R 2 EEHEHU) 200 g, SRE AT J2AT (AihBE- 2.1k 2
fig) 155 4 24y LSS RERCAEEHT (A - 2.8 2.1k )
F1 Sephadex LH-20 #%)Z 87 ( HEE-—K) B2k&Y M1 = M5,
BUE T W25 BU 200 g, JH D101 KRFLB RS A 2 AT (AR FR 43 %k
50% . 70% ., 90% F1 100% Z.B) 155 4 414>, £ Sephadex
LH-20 #1287 ( =% 1 e - W B ) R0 48 B0 ( =801 e - W

Wi HEE: 2015-10-22
EL£mMAE . “ 51" ERFHSCHET RN H (2011BA104B06)

B) 7y B4 2L A Y M6 & M16, SR LA #T & MS, 'H-
NMR Fl ®C-NMR 7347, Jf-5 SCHR FEF 8 5E 2% 1L & 4

2 ERHRGER

M1 F AR S, mp: 139 C ~ 140 °C; Liebermann-
Burchard J 1 FHYE 55 B4 £5§ B0t Bt it 34 ) 922 2 40T, R {8
w6 —E IR EIE S A TR, S8 52 B-4F 5§ 5 ( B-sitosterol )

MZ;H@*}}?’{;mp;287 °C ~ 288 C ; Liebermann-Burchard
1 Molish S 7 PR, SEASE b1 %) e L [R]ME 2 23T, RE A
L 6 —3 IR A SN TR, 508 W8 M (daucosterol )

M3 . 8 (A K ; ESI-MS m/z:307. 01[ M+Na]*, C,, H,, O;,
"H-NMR ( DMSO, 500 MHz) §:12.91 (1H,s,5-0H), 10. 82
(1H,s,H-7),8.03(2H,dd,J=7.0,2.0 Hz,H-2",6'),7. 11
(2H,dd,J=7.0,2.0 Hz,H-3",5"),6. 84 (1H,s,H-3) ,6. 51
(1H,d,J=2.0 Hz,H-8) ,6.21(1H,d,J=2.0 Hz,H-6),3.86
(3H,s,4'-0CH;) ,” C-NMR ( DMSO, 125 MHz) §:181.70(C-
4),164.15(C=7),163.24(C=2),162.25(C=9),161.39(C-
4'),157.28(C=5),128.24(C=2",6"),122.79(C-1"),114. 52
(C=3",5"), 103.71(C=10), 103.49(C-3), 98.83(C-6),
93.96(C-8),55.49(4'-0CH, ) , ZHSCHK[ 4] %58 N R R

(acacetin)
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M4 FEKYAR ; ESI-MS m/z:457. 28 M+H]", Cy H, O,
"H-NMR(DMSO0,500 MHz) 6:5.17(1H,t,J=3.5 Hz,H-12),
3.46(1H,dd,J=7.0,14.0 Hz,H-3) ,2.76(1H,dd,J=3.5,8.5
Hz, H-5), "C-NMR(DMSO, 125 MHz)§: 179. 06 (C-28),
144.15(C-13), 121.89(C-12), 77.37(C-3), 55.17(C-5),
48.88(C-9) ,47.45(C-17,19) ,41.63(C-14) ,41.18(C-18),
39.00(C-8),38.67(C-4),38.41(C-1),36.90(C-10) ,33.63
(C=21), 33.05(C-22), 32.74(C=7), 32.44(C-29), 30.63
(C=20), 28.43(C-23), 27.51(C-15), 27.15(C-2),25.80
(€=27),23.55(C-11),23.26(C-16),23.91(C-30),18. 60
(C=6),17.35(C=26) ,16.40( C-24) ,15.30(C-25) ,
HR[S ] 5858 55 3R R (oleanolic acid)

M5 ; B (A A ; ESI-MS m/z:302.04[ M+H]*, C, H,,0,,
"H-NMR ( DMSO, 500 MHz) 8:12.47 (1H,s,5-0H),10. 76
(1H,s,H-7),9.39(1H,s,H-3),8.52(2H,d, J=8.5 Hz,H-
3',4'),7.64(1H,d,J=2.0 Hz,H-2") ,7.52(1H,d,/=2.0 Hz,
H-6'),6.78(1H,s,H) ,6.42(1H,s,H) , 6.21(1H,s,H) ;*C-
NMR(DMSO, 125 MHz) §; 174. 81 (C-4), 162.53(C-7),
160.04(C-5) ,156.31(C=9) ,147.52(C-4") ,146.82(C-2),
144.83(C-3"),135.48(C-3),121.91(C-1"),119.83(C=6") ,
115.54(C=5") ,115.24(C-2") ,104.39(C-10) ,98.31(C=6) ,
92.9(C-8) ., ZMBICHR 6] 42 IHitE: 2 (quercetin)

M6: H {4 5k 45 &, ESI-MS m/z; 155.12 [M+H]",
C,H,0,, "H-NMR(D,0, 500 MHz) 8:7.42(1H,d,J=2.0 Hz,
H-2),7.39(1H,d,/=8.0 Hz,H-6),7.37(1H,d,J=8.0 Hz,
H-5), “C-NMR(D,0, 125 MHz) §: 177.03(C-7), 150.03
(C-3), 146.03(C-4) ,131.30(C-1),124.24(C-6) ,119.63
(C-5),118. 11 (C-2), MMk [7] K& NEILAKR
(protocatechuic acid) ,,

M7 FIEH A s mp: 272 °C ~273 °C; ESI-MS m/z:457. 37
[M+H]*,CyyH,0,,"” C-NMR ( PYR, 125 MHz) 8:179. 88 (C—
28),139.28(C-13),125.66(C-12) ,78.14(C-3), 55.84(C-
5),53.57(C-18) ,48.06(C=9,17) ,42.52(C-14),39.99(C—
8),39.51(C-19),39.42(C-4),39.39(C-1),39.10(C-20),
37.46(C-10), 37.30(C-22), 33.60(C=7), 31.09(C-21),
28.83(C-23), 28.71(C-15), 28.15(C-2), 24.93(C-16),
23.93(C-27), 23.65(C-11), 21.43(C-30), 18.80(C-6),
17.54(C-29) ,17.47(C=26) ,16.59 (C-25),15.70(C-24) ,
Z B CHR 8 ] % 5E M RER AR (ursolic acid)

M8 : 1M A ; ESI-MS m/z:495. 34 M+Na]*, Cy Hy O, o
3C-NMR(PYR,125 MHz) §:180.77(C-28),139.66(C-13),
127.83(C-12), 78.09(C-3), 72.51(C-19), 55.65(C-5),
54.37(C-18), 48.11(C-17), 47.53(C=9), 42.14(C-20),
41.83(C-14) ,40.09(C-8),39.11(C—-4),38.80(C-1),38.27
(C-22), 37.08(C-10), 33.33(C-7), 29.06(C-15), 28.56
(C=23),27.67(C=2), 26.90(C-21), 26.68(C-29), 26.13

(C-16), 24.48(C-27), 23.78(C-11), 18.69(C-6), 16.99
(C-26),16.57(C-24),16.30(C-30),15.33(C-25) , ZH L
K19 ] %5 AR ( pomolic acid) ,

M9, #AH3 K ; mp: 328 °C ~ 330 °C ; ESI-MS m/z:323. 05
[M+Nal*,C,H,,0,,' H-NMR( DMSO,500 MHz) §:12.92(1H,
s,5-OH), 7.49(1H,d,J=7.0 Hz,H-6'), 7.41 (1H,s, H-
2'),7.04(1H,d,J=8.0 Hz,H-5') ,6.69(1H,s,H-3) ,6. 44
(1H,s,H-8) ,6.19(1H,s,H-6) ,3.84(3H,s,4'~OCH, ) , H:th
7 A3 B RFEEE H A% C-NMR ( DMSO, 150 MHz) §:
181.64(C-4),164.29(C-7),163.47(C-2),161.48(C-9),
157.32(C-5),151.09(C-4") ,146.80(C-3") ,123.05(C-6") ,
118.62(C-1") ,112.95(C-2") ,112.06(C-5") ,103.75(C-3) ,
103.49(C-10),98.90( C-6) ,93.91(C-8) ,55.70(4'-OCH, ) ,
ZIESCHR[ 10 ] 2858 I AR E (diosmetin)

M10: B A ESI-MS m/z:473. 17[ M+H]*, Gy Hy O,
BC-NMR(PYR,125 MHz) §:179.87(C-28),139.25(C-13),
125.56(C-12), 79.31(C-3), 66.06(C-2), 53.52(C-18),
48.68(C-5) ,48.03(C-9),47.89(C-17) ,42.96(C-1) ,42.54
(C-14), 40.16(C-19), 39.40(C-20), 38.79(C-8), 38.59
(C-4),37.44(C-10) ,33.47(C-22),33.19(C-7),31.06( C—
21),29.46(C-23),28.61(C-15),24.88(C-11),23.82(C-
24),23.66(C-16),22.28(C-27),21.36(C-30),18.42(C-
6),17.48(C=26,29),16.72(C=25), ZMICHR[11 ] 45 E N
2a,3a- " R-12-45-28- LR (2, 3a-dihydroxy-urs-12-en-
28-oic acid)

M1 @A ESI-MS m/z;473. 48[ M+H]", Cyy H, O, .
BC-NMR(PYR,125 MHz) §:144.9(C-13),122.31(C-12),
83.80(C-3), 68.57(C-2), 55.90(C-5), 48.18(C-8,9),
47.74(C-1) ,46.54(C-17,19) ,42.23(C-18) ,42.05(C-14) ,
39.84(C-4),38.56(C-10),34.29(C-21),33.21(C-7,22,
29),30.91(C-20),29.32(C-23),28.30(C-15),26.13(C-
27),23.93(C-16) ,23.80(C-11,30),18.86(C-6),17.68(C-
25,26),16. 86 (C—-24),C-28 (FRILmR) R, S MBIk
[12] %58 N 2a-FFSFHUR R (2a-hydroxydeanolic acid) ,

MI12 3R # AN A ESI-MS m/z:181. 16 M+H " ,C,H, 0, .
'"H-NMR ( CH, OH-d, ,500 MHz)8:6.68 (1H,s,H-7), 6. 67
(1H, s, H-2),6.66(1H,s,H-6),6. 48 (1H,s,H-5),6. 47
(1H,s,H-8) ;" C-NMR(CH, OH-d, ,125 MHz) §:176.20(C-
9),145.87(C-4) ,144.28(C-3),132.94(C-7) ,119.87(C-1,
8),116.03(C-5,6),115.98(C-2), ZMICHR[ 13 ] %5 Rl
MERZ ( caffeic acid) .

MI13: AR AR ESI-MS m/z:361.37[ M+H]",C, H, Oy,
'"H-NMR(D, 0,400 MHz) &: 7.55(1H,d,J=16.0 Hz,H-7),
7.05(1H,d,J=2.0 Hz,H-2), 6.95(1H, dd, J=2.0, 8.4 Hz,
H-6),6.78 (1H,dd,J=8.0 Hz,H-5),6.75(1H,dd,J=2.0
Hz,H-2'),6.70(1H,dd,J=8.4 Hz,H-5') ,6.61 (1H,dd, J=
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2.0,8.0 Hz,H-6"),6.27(1H,d,J=16.0 Hz,H-8) ,5.19(1H,
dd,j=4.4,8.4 Hz,H-8') ,3.10(1H,dd, J=4.4,14.0 Hz, H-
7a'), 3.01(1H,dd,/=8.4, 14.4 Hz,H-7b") ,*C-NMR(D, 0,
100 MHz) 8:173.62(C-9'),168.59(C-9), 149.86(C-4)
147.88(C-3),146.99(C-7) ,146.28 (C-3"),145.40(C-4") ,
129.37(C-1"),127.77(C=1),123.31(C-6) ,121.94(C-6") ,
117.70(C=2") ,116.62(C-5) ,116.42(C-5") ,115.33(C-2),
114.51(C-8),74.72(C=8"), 38.03(C=7") ., ZMCHL[14]
U7 MK AR (rosmarinic acid) .

M14 B (OB A ESI-MS m/z:447. 21 [ M+H]", C,,H,,0,,,
"H-NMR(DMSO0,500 MHz) 6:13.48(1H,s,5-0H) ,7.83(2H,
dd,J=2.0,8.0 Hz,H-2',6"),7.28 (1H,d,J=2.0 Hz,H-8),
6.88(2H,dd,J=2.0,8.0 Hz,H-3",5"), 6.65(1H,s,H-3),
6.28(1H,d,J=2.0 Hz,H-6),5.74(1H,d,J=8.0 Hz,H-1"),
4.64(1H,d,J=8.0 Hz,H-2") ,4.35-4.26 (4H,m,H-3" 4",
5",6"),4.19(1H,m,H-6") ,3.83(3H,s, 4'-0OCH, ) ., C-NMR
(DMSO0,125 MHz)8:182.85(C—4) ,164.44(C=2) ,164.21( C-
7),163.12(C-5), 162.64(C-4") ,157.88(C-9),128.53(C-
2',6'),123.13(C-1"),114.89(C=3",5"),106. 63 (C-10),
104.82(C-3),101.89(C-1"),100.89(C-6),95.43(C-8),
79.27(C=5"), 78.51(C=3"), 74.84(C-2"), 71.21(C-4"),
63.51(C-6"),55.66(4'-0CH, ), ZWE3CHR[15] % & e
F-7-0-B-D-THZIHEF ( acacetin-7-0-B-D-glucopyranoside ) ,,

MI15; 3 (R ; ESI-MS m/z:285. 04 M+H]*,CsH,, O,
"H-NMR(DMS0,500 MHz) 6:7.41(2H,d,J=6.0 Hz, H-2",
6'),6.90(1H,d,J=8.5 Hz,H-5"), 6.66(1H,s,H-3), 6.46
(1H,s,H-8),6.19(1H,s,H-6) ,"* C—-NMR ( DMSO,500 MHz)
5:181.61(C-4),164.15(C-7),163.87(C-2),161.43(C-5),
157.24(C=9) ,149.68(C-3") ,145.72(C-4") ,121.47(C-1") ,
118.92(C-6"),116.01(C=2"),113.36 (C-5"),103. 65 (C-
10),102.82(C-3),98.81(C-6),93.82(C-8), = M CHik
[16] %7 AR B REEK (luteolin) ,

MI16 . (A ; ESI-MS m/z:449.20[ M+H]*,C, H,, 0,, .
"H-NMR(DMS0,500 MHz) §:12.99(1H,s,5-0H),7.45(2H,
d,J=6.5 Hz,H-2",6"),6.92(1H,d,J=2.0 Hz, H-5") ,6.78
(2H,dd,J=2.0 Hz,H-6,8), 6.45(1H,s,H-3), 5.36(1H,s,
H-1"),4.60(1H,d,J=7.0 Hz,H-2") ,3.49-3.29(4H, m,H-
3".4".5" 6"),3.17(1H,s,H-6") ,* C=NMR ( DMSO,500 MHz)
5:181.77(C-4) ,164.55(C-2),163.01(C-7),161.13(C-5),
156.88(C=9),149.93(C-4") ,145.69(C-3"),121.53(C-1"),
118.98(C-6"),115.86(C=5"),113.76 (C=2"),105. 47 (C-
10),103.27(C-3),99.86(C-6) ,99.46(C-8) ,94.93(C-1"),
77.13(C=5"), 76.48(C=3"), 73.10(C=2"), 69.69( C-4"),
60.70( C=6") , BRCHK[ 17 ] %E WK BRI E-T-0-B-D-H
G (luteolin-7-0-8-D-glucopyranoside ) ,

A9 M1 M2 5§42 s M3 M5 M9 M 14 M15 FlI M16

TS M4 M7 M8 M10 1 M11 A =R ZE,; M6 M12 Fi
M13 MRS, Hordr, M6 M15 FIl M16 T YR N A 3545, i
M8 M10 M11 FI M14 15 K M Aar I8 kA5
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