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Chemical constituents from Mentha haplocalyx
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Abstract: Objective To study the chemical constituents from Mentha haplocalyx. Methods Compounds were isolated and purified
by various chromatographic techniques, and their structures were identified by spectral analysis. Results Eleven compounds were
isolated and identified, including menthalignin (1), 5-hydroxy-6, 7, 8, 4'-tetramethoxyflavone (2), betulinic acid (3), hesperetin
7-0O-B-D-glucopyranoside (4), gentisic acid 5-O-B-D-(6"-salicylyl)-glucopyranoside (5), linarin (6), acatin (7), 5-hydroxy-6, 7, 8, 3,
4'-pentamethoxyflavone (8), 5, 6, 4'-trihydroxy-7, 8-dimethoxyflavone (9), tilianin (10), and agastachoside (11). Conclusion
Compound 1 is a new lignan named menthalignan; compound 2 is a new natural product; compound 4 is isolated from the plants in
Labiatae for the first time, and compounds 3 and 5 are firstly reported in the plants of Mentha L.
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glucopyranoside; tilianin
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glucopyranoside, 4)+ JEJHER-5-O-B-D-(6"- /KA LA )-
Hl % BE A [gentisic acid 5-O-B-D-(6'-salicylyl)-
glucopyranoside, 5] Zft 1 (linarin, 6). HIFEZE
(acatin, 7). 5-F23:-6, 7, 8, 3', 4'- 7 F 5 FE H N
(5-hydroxy-6, 7, 8, 3, 4-pentamethoxyflavone, 8)-
5 6, 4-=Fp -7, 8- " HAEIL WM (5, 6, 4-
trihydroxy-7, 8-dimethoxyflavone , 9 ) . H &
(tilianin, 10). 7E#1F (agastachoside, 11). HH,
WA 1 AR B A, dr 4 R i R R,
a2 R, a4 B NS TER
SRR ARG 3. 5 HIRNEAT B A E .
1 NE5H

Brucker AV—300 A% i3 4R{X . Tensor 27 41
AP IEAY (BE [ Bruker /A F] ); Waters SYNAPT G2-S
Q-TOF-MS (Waters 22 7]); B—540 & s{IAAL
Buchi BYJig % 7% KA (Bt Buchi A 7] )5 Dr Flash 11
PR s il e% 0% Cp [E A BB AT PR A 7])D); D101
RERFUM R R BR B ZE ) BHECAH IR 7))
Sephadex LH-20 F1 RP-Cg S A il % {0 3 425 B}
(Merck 7 7]); MDS-5-300 J AH {fil £ {6 3 SR
(200~300 H, JbstZ2id R AR R H0): MCI
JRAFAE RS SERL (CHP20P, 70~150 pum) (HA
Mitsubishi Chemical Corporation 7= ); 7 )2 A3 &
FEETERER (5 BT s RPg Fasg SOFHUHEZAR
(Merck Aw]); e Ry e ((uifalD, HAb
WA A I HTAL
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WaE R TRE, oA AR BER AR, E TR
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2 3209 g IE T RESALIR T 405.3 go 1F T EEFRAL
REZ D101 BURFUM IR FE (L, MK A 30%-
70%. 95%LWEVEE, £33 4 MRS Fro 1~4. 44
Wyt MCL A% CRIEE- KPR D ODS
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BE-ZKBEID v Rl £ Al CREE-KBEN dE—%

SrEaith, M Fr 1 oy S 8a% 1 (7.8 mg),
4 (8.4 mg) M5 (4.6 mg); M Fr. 2 thorE3 24k
A6 (401.8 mg) 11 (5.2 mg); M Fr. 3 Ho e
HEMEE 10 (30.6 mg)o A1 MBI B L L
Fetai, A yhmk-PiEE (99 01,50 :1.30:1.20:
1. 10 1) BREVEN, 535 Mt (A~E), REZS
it Sephadex LH-20 #: Al (GUf-FIEE 1 1 1) M4,
Mo Alitk, M B AT RENL A 2 (6.9 mg)
8 (124mg): M Cimm P H2EIEY 3 (6.5mg) Hl
7 (209.8 mg); M D it EERLEY 9 (103 mg).
3 HHEE

WA 1: REHETCE BRI AR (FEE); HR-ESI-
MS m/z: 309.039 8 [M—H]™ GiHEA 309.039 9),
73130 CyH100g; mp>300 C; IR Ygilt ioRiZAk
EWERTEATRIE (1691.7 cm™) . FHE (3358.1~
3067.5cm ); HH C-NMR (75 MHz, DMSO-ds) #/I
DEPTI135 WK Btk & &H 17 Mixfs s, Hrh
A5 6 NI, 5 ANEEIT . 5 DNZRRA 1
ANFREE AL A mongolicumin A 5 SCHR B R,
4y 7/ 14> COOH, i HMBC Al HSQC 5k
et B 110 C-8 b 1 ANRE. 1
HMBC 1, 6y 8.08 55 dc 123.0 (C-1). 121.1 (C-6)-
167.5 (C-9) F1110.7 (C-8") AHK, 4 7.63 55 ¢ 110.0
(C-1).123.0 (C-2)127.1 (C-7). 127.0 (C-8) F1167.5
(C-9) M, wlHfEWTH C-8"f7 TR FEHUAL, C-8 7R
FERRAEAE . BRIk, #fisE THE 1 INgi (E
D, Jrar A AR %R, HAA NMR 2l L% 1.
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1 &1 MEE HMBC 8%
Fig. 1 Key HMBC correlation of compound 1
W) 2: AR RK (HEE; ESI-MS m/z: 359
[M+H]". '"H-NMR (300 MHz, DMSO-d) J: 12.73
(1H, s, 5-OH), 8.04 (2H, d, J = 8.7 Hz, H-2', 6'), 7.15
(2H, d, J = 8.7 Hz, H-3, 5'), 6.98 (1H, s, H-3), 4.03
(3H, s, 4-OCH3), 3.92 (3H, s, 7-OCHj3), 3.87 (3H, s,
8-OCHs), 3.82 (3H, s, 6-OCH3); *C-NMR (75 MHz,
DMSO-dy) 6: 182.6 (C-4), 163.7 (C-2), 162.5 (C-4"),
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%1 {£A% 1 % mongolicumin A 7 "H-NMR (300 MHz, DMSO-dg). *C-NMR (75 MHz, DMSO-d;) 1 HMBC #8 % £
Table1 'H-NMR (300 MHz, DMSO-dg), BC-NMR (75 MHz, DMSO-dg), and HMBC data of compound 1 and mongolicumin A

EY1 monogolicumin A
AL
Sc S HMBC dc S

1 123.0 125.8

2 123.0 123.3

3 136.0 136.7

4 140.9 141.8

5 119.6  7.23(1H,d,J = 8.4 Hz) C-3,C-4 120.0 7.25 (1H, d, J = 8.4 Hz)
6 121.1 744 (1H,d,J = 8.4 Hz) C-1,C-2,C-7 121.4 7.46 (1H, d, J = 8.4 Hz)
7 1271 8.08(1H,s) C-1, C-6, C-9, C-8' 128.4 8.05 (1H, s)

8 127.0 126.2

9 167.5 167.8

1 110.0 109.7

2! 144.8 146.4

3 103.8 6.58 (1H, s) C-1', C-2', C-4', C-5' 103.9 6.62 (1H, s)

4 148.0 148.6

5 142.5 142.1

6 108.1  7.22(IH,s) C-4', C-5", C-T' 112.5 7.40 (1H, s)

7' 126.4 123.0

8’ 110.7 7.63 (1H, s) C-2,C-7,C-8, C-9, C-1' 122.3

9’ 171.6

148.5 (C-5), 128.3 (C-2', 6'), 122.7 (C-1"), 114.7 (C-5,
3%, 103.3 (C-3), 61.8 (C-7), 61.4 (C-8), 60.5 (C-6),
55.5(C-4"). DL %l 5 o A —50, i
ENEY 2y 5-Fa k-6, 7, 8, 4'- DY H AR JL B .
&Y 3: AEE e CEI-FED; ESI-MS m/z:
456 [M]". '"H-NMR (300 MHz, DMSO-d) d: 0.97
(3H, s, H-23), 0.77 (3H, s, H-24), 0.85 (3H, s, H-25),
0.98 (3H, s, H-26), 0.94 (3H, s, H-27), 1.69 (3H, s,
H-29), 3.01 (1H, dt, J = 4.5, 16 Hz, H-19), 3.19 (1H,
dd, J=5.0, 11.5 Hz, H-3a), 4.60 (1H, dd, J = 1.5, 2.0
Hz, H-29a), 4.74 (1H, d, J = 2.0 Hz, H-29b); “C-
NMR (75 MHz, DMSO-dq) 0: 38.4 (C-1), 27.1 (C-2),
76.7 (C-3), 38.3 (C-4), 54.8 (C-5), 17.9 (C-6), 33.8
(C-7), 41.1 (C-8), 50.5 (C-10), 20.8 (C-11), 25.0
(C-12), 37.5 (C-13), 41.9 (C-14), 30.0 (C-15), 31.6
(C-16), 55.3 (C-17), 46.5 (C-18), 48.5 (C-19), 150.2
(C-20), 29.1 (C-21), 36.3 (C-22), 28.0 (C-23), 15.7
(C-24), 16.0 (C-25), 15.8 (C-26), 14.32 (C-27), 177.1
(C-28), 18.8 (C-29), 109.5 (C-30). ik %¥s 5 STk
ERA—F, WA 3 NFERIR.

wEY 4. AETCEERR (HED; $hiR-EE
K3 SN AT Molish Js W34 52 BH 4, 4 A s 251k
&), ARG TLC #AR, 455 SRS a7
Z¥E; ESI-MS m/z: 503 [M+K]". 'H-NMR (300
MHz, DMSO-dq) &: 12.03 (1H, s, 5-OH), 9.09 (1H, s,
3'-OH), 5.52 (1H, dd, J = 3.0, 12.3 Hz, H-2), 2.74
(1H, dd, J = 3.3, 17.4 Hz, H-3), 6.13 (1H, d, J = 2.1
Hz, H-6), 6.15 (1H, d, J = 2.1 Hz, H-8), 6.92 (1H, s,
H-2"), 6.95 (1H, d, J = 8.6 Hz, H-5), 6.88 (1H, d, J =
8.6, H-6'); “C-NMR (75 MHz, DMSO-ds) J: 78.4
(C-2), 42.1 (C-3), 197.0 (C-4), 162.4 (C-5), 96.4
(C-6), 165.2 (C-7), 95.4 (C-8), 162.5 (C-9), 103.2
(C-10), 130.8 (C-1"), 114.1 (C-2"), 146.4 (C-3"), 148.1
(C-4'), 111.9 (C-5), 117.7 (C-6'), 99.5 (C-1"), 73.0
(C-2"), 77.0 (C-3"), 69.4 (C-4"), 76.2 (C-5"), 60.5
(C-6"), 55.6 (4-OCHs). LA b Hls 55 STk Fe A —
U, WA A 4 R Y 3 -T-0-B-D-I B .

E s AEBAR (FED; ESI-MS m/z: 459
[M+Na]". '"H-NMR (300 MH, DMSO-ds) 0: 6.76
(1H, d, J=9.0, 3.1 Hz, H-3), 7.23 (1H, d, J= 9.0, 3.1
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Hz, H-4), 7.41 (1H, d, J = 3.1 Hz, H-6), 10.45 (1H, s,
H-7), 4.86 (1H, d, J = 7.5 Hz, H-1'), 3.25 (1H, m,
H-2'), 3.29 (1H, m, H-3'), 3.32 (1H, m, H-4'), 3.78
(1H, m, H-5"), 4.36 (1H, dd, J = 11.7, 7.2 Hz, H-6'a),
4.63 (1H, dd, J = 11.7, 1.8 Hz, H-6'b), 6.95 (1H, m,
H-3"), 7.54 (1H, ddd, J = 7.5, 7.8, 1.8 Hz, H-4"), 6.97
(1H, m, H-5"), 7.76 (1H, dd, J = 1.5, 7.8 Hz, H-6");
BC-NMR (75 MHz, DMSO-d;) J: 125.1 (C-1), 156.2
(C-2), 117.3 (C-3), 117.5 (C-4), 149.2 (C-5), 112.6
(C-6), 171.3 (C-7), 1012 (C-1'), 73.4 (C-2'), 76.0
(C-3"), 70.0 (C-4"), 72.9 (C-5"), 64.5 (C-6"), 112.9
(C-17), 160.1 (C-2"), 117.1 (C-3"), 135.7 (C-4"), 119.2
(C-5"), 129.9 (C-6"), 168.5 (C-7"). LA %ik 5 ikl
M, MOSES ) S S EIAR-5-0-B-D-(6'-7K
WM hE)- AR AT o

B 6: AR AR CFHEE); ESI-MS m/z: 593
[M+H]". '"H-NMR (300 MHz, DMSO-ds) J: 12.91
(1H, s, 5-OH), 8.07 (2H, d, J = 8.7 Hz, H-2', 6'), 7.16
(2H, d, J = 9.0 Hz, H-3', 5'), 6.94 (1H, s, H-3), 6.80
(1H, d, J=2.1 Hz, H-8), 6.45 (1H, d, J= 2.1 Hz, H-6),
5.08 (1H, d, J = 7.2 Hz, Glc-H-1), 4.52 (1H, s, Rha-
H-1), 3.86 (3H, s, 4-OCHj3), 1.09 (3H, d, J = 6.0 Hz,
Rha-CH;): ""C-NMR (75 MHz, DMSO-d) 6: 163.9
(C-2), 103.8 (C-3), 182.0 (C-4), 161.1 (C-5), 99.6
(C-6), 162.9 (C-7), 94.7 (C-8), 156.9 (C-9), 105.4
(C-10), 122.6 (C-1'), 128.4 (C-2', 6'), 114.6 (C-3',
5%, 162.4 (C-4'), 99.3 (C-1"), 72.9 (C-2"), 76.2 (C-3"),
70.6 (C-4"), 75.5 (C-5"), 66.0 (C-6"), 100.5 (C-1),
70.2 (C-2), 69.5 (C-3), 72.0 (C-4), 68.2 (C-5), 17.7
(C-6), 55.5 (4'-OCHs). LA FHE 5 SOk E KA —
HUH, WA 6 WEAETT

AW 7: B ER R CFRE; ESI-MS m/z: 283
[M—H] . '"H-NMR (300 MHz, DMSO-ds) d: 12.92
(1H, s, 5-OH), 10.85 (1H, s, 7-OH), 8.04 (1H, d, J =
9.0 Hz, H-2', 6", 7.11 (1H, d, J = 9.0 Hz, H-3', 5),
6.86 (1H, s, H-3), 6.50 (1H, d, J = 2.1 Hz, H-8), 6.20
(1H, d, J = 1.8 Hz, H-6), 3.85 (3H, s, 4-OCH;);
BC-NMR (75 MHz, DMSO-d) d: 163.2 (C-2), 103.4
(C-3), 181.6 (C-4), 161.3 (C-5), 98.9 (C-6), 164.1
(C-7), 93.8 (C-8), 157.2 (C-9), 103.6 (C-10), 122.7
(C-1"), 128.2 (C-2', 6'), 114.4 (C-3', 5'), 162.2 (C-4),
55.7 (4-OCHs). LA - %Hs 5 Scikf g s A —55(,
WS A T AR ER

&) 8: skt ih (HEE); ESI-MS m/z: 388
[M]". 'H-NMR (300 MHz, CDCl;) 6: 7.69 (1H, dd,
J =185, 2.0 Hz, H-6"), 7.52 (1H, d, J = 2.0 Hz, H-2'),
7.10 (1H, d, J = 8.5 Hz, H-5), 6.70 (1H, s, H-3), 4.20
(3H, s, 7-OCHs), 4.07 (3H, s, 8-OCHj3), 4.07 (3H, s,
6-OCH;), 4.06 (3H, s, 3-OCH;), 4.05 (3H, s,
4-0OCHs), 12.62 (1H, s, 5-OH); "C-NMR (75 MHz,
CDCl3) d: 163.1 (C-2), 102.9 (C-3), 182.8 (C-4), 145.8
(C-5), 136.6 (C-6), 152.4 (C-7), 133.1 (C-8), 150.1
(C-9), 106.9 (C-10), 123.5 (C-1"), 109.1 (C-2"), 150.0
(C-3"), 152.7 (C-4"), 111.6 (C-5'), 120.4 (C-6'), 62.3
(6-OCH3), 613 (7-OCHj3), 61.6 (8-OCHj), 56.3
(3'-OCH3), 56.2 (4'-OCH3). LA _LE#ds 5 SRR 18 3
A—gM, e A 8 O 55806, 7, 8, 3, 4'-
T AR S

&) 9: W ARy K CHFEE) ; ESI-MS m/z: 329
[M—H] . 'H-NMR (300 MHz, DMSO-dy) J: 12.52
(1H, s, 5-OH), 10.36 (1H, s, 4-OH), 9.05 (1H, s,
OH-6), 7.95 (2H, d, J = 8.5 Hz, H-2', 6'), 6.97 (2H, d,
J = 8.5 Hz, H-3', 5'), 6.82 (1H, s, H-3), 3.96 (3H, s,
7-OCHj3), 3.92 (3H, s, 8-OCHj); “C-NMR (75 MHz,
DMSO-dg) d: 163.9 (C-2), 102.3 (C-3), 182.4 (C-4),
141.7 (C-5), 134.1 (C-6), 147.9 (C-7), 132.8 (C-8),
143.0 (C-9), 106.0 (C-10), 121.2 (C-1"), 128.3 (C-2"),
116.0 (C-3"), 161.4 (C-4), 116.1 (C-5"), 128.3 (C-6),
61.7 (OCH3), 60.8 (OCH3). LA %di 15 SCiik it i 3
A0, S E AT 9 N 5, 6, 4= FEHE-T, 8-
AR ST

EY10: RE KR (HED; ESI-MS m/z:
447 [M+H]". "H-NMR (300 MHz, DMSO-dq) : 3.87
(3H, s, 4-OCHs), 6.86 (1H, d, J = 2.1 Hz, H-8), 6.45
(1H, d, J = 2.1 Hz, H-6), 6.96 (1H, s, H-3), 7.14 (2H,
d, J=9.0 Hz, H-3', 5), 8.08 (2H, d, J = 9.0 Hz, H-2",
6'), 12.91 (1H, s, 5-OH), 5.06 (1H, d, J = 7.5 Hz,
Gle-H-1"), 3.69 (1H, m, Gle-H-2"), 3.16 (1H, m,
Glc-H-3"), 3.44 (1H, m, Glc-H-4"), 3.30 (1H, m,
Gle-H-5"), 3.25 (1H, m, Glc-H-6"a), 3.46 (1H, m,
Glc-H-6"b); "“C-NMR (75 MHz, DMSO-dq) 6: 182.0
(C-4), 163.7 (C-7), 162.9 (C-2), 162.4 (C-9), 161.0
(C-4), 156.9 (C-5), 128.4 (C-2', 6'), 122.6 (C-1),
114.5 (C-3', 5"), 103.7 (C-3), 99.8 (C-3"), 99.5 (C-6),
94.8 (C-8), 77.1 (C-3"), 76.4 (C-5"), 73.0 (C-2"), 69.5
(C-4"), 60.5 (C-6"), 55.5 (OCH3). Lh i %id 5 ik
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B A, WA 10 I EF
a1 BEER AR (FFED; ESI-MS m/z:
487.1 [M—H]» 'H-NMR (300 MHz, DMSO-d;) 6:
12.90 (1H, s, 5-OH), 8.07 (2H, d, J= 9.0 Hz, H-2', 6'),
7.14 (2H, d, J = 9.0 Hz, H-3', 5'), 6.95 (1H, s, H-3),
6.82 (1H, d, J=2.1 Hz, H-8), 6.45 (1H, d, J = 2.1 Hz,
H-6), 5.12 (1H, d, J = 7.5 Hz, H-1"), 3.86 (3H, s,
4-OCH;), 2.01 (3H, s, CH;CO); "“C-NMR (75 MHz,
DMSO-dg) 6: 162.7 (C-2), 103.7 (C-3), 181.9 (C-4),
156.8 (C-5), 99.5 (C-6), 163.7 (C-7), 94.8 (C-8), 162.4
(C-9), 105.4 (C-10), 122.6 (C-1"), 128.3 (C-2', 6'), 114.5
(C-3', 5%, 161.0 (C-4"), 99.6 (C-1"), 72.9 (C-2"), 76.1
(C-3"), 69.7 (C-4"), 73.8 (C-5"), 63.3 (C-6"), 55.5
(4-OCHj), 170.0 (CH5CO), 20.5 (CH;CO). bA ¥ 5
SCHRIRE A B, WA 11 MR
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