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Chemical Constituents of Clinopodium chinensis O. Kuntze var.
grandiflorum ( Maxim. ) Hara.
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(College of Chemistry, Jilin University, Changchun 130021, China)

Abstract: The leaves of Clinopodium chinensis O. Kunize var. grandiflorum ( Maxim. ) Hara. were extracted
with 85% volume fraction ethanol under refluxing conditions, the extracts were separated by column chroma-
tography with adsorption resin, silica gel and ODS respectively to obtain the chemical constituents, whose
structures were elucidated by spectral analysis, physical and chemical evidence. Ten compounds were isolated
and identified as buddlejasaponin IVb (1), buddlejasaponin IV (2), ClinoposaponinXI (3), didymin(4),
383,1683,23 ,28-trihydroxyoleana-11,13 ( 18 ) -dien-3-yl-[ 8-D-glucopyranosyl-( 1 —2) ]-[ B-D-glucopyranosyl-
(1—-3) ]-B-D-fucopyranoside (5 ), quercetin-3-0-8-D-glucopyranosyl-( 1 — 6 ) -0-B-D-glucopyanoside (6 ) ,
Clinoposaponin V (7) , ClinoposaponinIll (8) , Clinoposaponin Vb(9) and Clinoposaponin I b(10). Except
compounds 1, 2, 4 and 5, all the other compounds were isolated from Clinopodium chinensis O. Kunize var.
grandiflorum (Maxim. ) Hara. for the first time.
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4[5 BRUKER 28 FAE =19 AV600 RURZ R HEPRIN (600 MHz) ; 32 [E R A9 R 58 28 7 A 7= 19 Q-trap
RUFEAL ; LRI Z TUAU A PR FI A P72 G XT4 AL G0 o5 0 R AL (R IE ) 5 f8[E Startorius 23 7] A2 7%
1 YDO-OIR L 7R 8 [ Merk 23 74 7214 Silica 60 F254 I m 408 22 Ml ODS RP-18 F254s
R ZJZNR ;5 S T A 7= B 2T TR (200 ~300 H ) 3 Jba 4 ROE RS & e 2N 7 AR r= 1
ODS (40 ~60 wm). HABHE R E = ai (e 1),

ARSI it FH 24 4 2R AR v B 24 R A XS 8 A S e A I e
2 RESE

B NGRS kg, Biipiaad 40 B, FARBUECN 85% M C B MU ERER 3 WK, Z 530
435,25,20 L, B850 2,1.5,1 h, GIFRBOR, HU8EWAE, s AR KRR, o KA AR
W RFE, FHIG/K B, nllk 20, #3234 273 ¢

KRR AT REB AT 05, LA V(ZFRETR) + V(ZEE) : V(IK) =4 1+ 0.4 HBRBLAIGER,
HIFMHRELLSYy, 455 A,B,C,D,E B, FE Ll (PRI LR OER-2BE-/K) . ODS A2 T
(BEB . HEE-/K) , B D #4534 1(568 mg) , 2(763 mg), 3(95 mg) M15(11 mg), HB H4>
BEMEAY 4 (23 mg), 1 CHHBEALAEY 6(8.0 mg), B EHSBALEY 7(1.76 g),
8(210 mg), 9(370 mg), 10(60 mg).
3 ZHERE
3.1 fAdw1 HERAE, mop.252 ~253 °C. Liebermann-Burchard 2 i & FHP:. ESI-MS(m/z) : 965.6
[M+Na]*, 2 FR N CyH, 0. "H-NMR ( Pyridin-d;, 600 MHz) &: 0.938, 0. 846, 0. 823, 0. 790,
0.763, 0.742, 0.721(¥2) 3H,s,—CH,), 5.570(1H, d, J =10.8 Hz, H-12), 6.384(1H, d, J =
10.8 Hz, H-11), 5.489(1H, d, J=7.8 Hz, H-1"), 5.218(1H, d, J=7.8 Hz, H-1"), 4.825(1H, d,
J=7.8 Hz, H-1"). “C-NMR(Pyridin-d,, 150 MHz) &; 38.52(C-1), 26.16(C-2), 82.64(C-3), 43.91
(C4),47.86(C-5), 18.40(C-6), 32.52(C-7), 40.58(C-8), 54.62(C9), 36.58(C-10), 127.21
(C-11), 125.78(C-12), 136.54(C-13), 44.37(C-14), 35.03(C-15), 76.68(C-16), 44.51(C-17),
133.40(C-18), 38.40(C-19), 32.76 (C-20), 35.25(C-21), 30.06 (C22), 64.56(C-23), 12.91
(C24),18.84(C-25), 17.13(C26), 22.05(C27), 64.10(C-28), 24.92(C-29), 32.37(C-30),
104.18(C-1"), 77.36 (C2'), 84.83(C-3"), 72.37(C4"), 70.62(C5"), 17.35(C-6"), 104. 29
(C-1"), 76.41(C2"), 78.96 (C-3"), 72. 13 (C4"), 77.55(C-5"), 63.28 (C-6"), 105.29 (C-1"),
75.50(C-2"), 78.56(C-3"), 71.71(C-4"), 78.65(C-5"), 62.68(C-6"). F3CHK[3 X R, #iEH K
A0 FEFF IV b,
3.2 a2 HEAKIR, m.op.262 ~263 C. Liebermann-Burchard 52 & FHE. ESI-MS(m/z) ; 965.5
[M+Nal*, 537K C H,0,. "H-NMR(Pyridin-d, 600 MHz) &§: 5.533(1H, d, J=7.2 Hz, H-12),
5.866(1H, d, J =10.8 Hz,H-11), 5.481(1H, d, J =7.8 Hz, H-1"), 5.203(1H, d, J=7.8 Hz,
H-1"), 4.809(1H, d, J=7.8 Hz, H-1'). “C-NMR ( Pyridin-d;, 150 MHz) &: 38.74(C-1), 26.15
(C2), 82.64(C-3), 43.95(C4), 47.94(C-5), 17.78(C-6), 31.72(C-7), 42.32(C-8), 53.19
(C9), 36.37(C-10), 132.32(C-11), 131.25(C-12), 84.10(C-13), 45.77(C-14), 36.28(C-15),
64.17(C-16), 47.11(C-17), 52.27(C-18), 37.86(C-19), 31.72(C-20), 34.84(C-=21), 25.87
(C22), 64.71(C-23), 12.81(C24), 18.78(C-25), 20.15(C-26), 20.95(C27), 73.13(C-28),
33.75(C29), 23.94(C-30), 104. 18 (C-1"), 77.34(C-2"), 84.98(C-3"), 72.12(C4"), 70. 61
(C-5'), 17.34(C-6"), 104.21(C-1"), 76.39(C-2"), 78.96(C-3"), 72.33(C4"), 77.58(C-5") , 63.25
(C-6"), 105.28(C-1"), 75.50(C-2"), 78.55(C-3"), 71.70(C-4"), 78.64(C-5"), 62.67(C-6"). 5
SCHR[4 xR, B HOM B AR V.
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3.3 (A& H3 HETLERB AR, m p. 255 ~256 C. Liebermann-Burchard Sz i & fH Y. ESI-MS
(m/z): 949.7[M+Na] ", 50 TR N C, H,0,,. "H-NMR(Pyridin-d,, 600 MHz) 6; 5.541(1H , d, J =
7.8 Hz, H-12), 5.839(1H, d, J=10.2 Hz, H-11), 5.464(1H, d, J=7.8 Hz, H-1"), 5.267(1H, d,
J=7.8 Hz, H-1"), 4.286(1H, d, J=7.8 Hz, H-1"). "C-NMR( Pyridin-d,, 150 MHz) &§: 38.69(C-1),
26.69(C-2), 89.13(C-3), 39.98(C4), 55.50(C-5), 18.02(C-6), 32.00(C-7), 42.32(C-8), 53.02
(C9), 36.45(C-10), 132.23(C-11), 131.32(C-12), 84.10(C-13), 45.78(C-14), 36.28(C-15),
64.18(C-16), 47. 14 (C-17), 52.27(C-18), 37.91(C-19), 31.75(C-20), 34.84(C-=21), 25. 88
(C-22), 27.84(C-23), 16.22(C-24), 18.30(C-25), 20.11(C-26), 21.02(C=27), 73.15(C-28),
33.80(C-29), 23.94(C-30), 105.32(C-1"), 77.46(C-2"), 84.56(C-3"), 72. 18 (C-4"), 70. 68
(C-5"), 17.36(C-6"), 104.22(C-1"), 76.49(C-2") , 78.83(C-3"), 72.72(C4"), 77.23(C-5"), 63.50
(C-6"), 105.32(C-1"), 75.52(C2"), 78.63(C-3"), 71.70(C-4"), 78.77(C-5"), 62.68(C-6"). 5
SCHR[5 ] IR B H o AU S 2 1 XL

3.4 A4 HEOBAK, m.p.210 ~212 °C. HCI-Mg F2 W S BHME, IR0, Molish J2 i 5 FH .
ESI-MS(m/z) : 617.2[M + Na]*. 2 F3 N C,H,,0,,. "H-NMR( Pyridin-d,, 600 MHz) &: 6.507 (1H,
d, J=1.8 Hz, H-6), 6.399(1H, d, J=1.8 Hz, H-8), 7.462(2H, d, J=8.4 Hz, H2', H6"), 6.929
(2H, d, J=8.4 Hz, H3', H-5'), 3.549(s, 3H, —OCH,4'), 5.522(1H, d, J=7.2 Hz, H-1"),
4.526(1H, brs, H-1"). “C-NMR(Pyridin-d;, 150 MHz) &; 79.40(C-2), 43.18(C-3), 197.10(C4),
164.62(C-5), 97.94 (C-6), 166. 61 (C-7), 96.55(C-8), 163.57(C-9), 104. 44 (C-10), 131.30
(C-1"), 128.80(C-2"), 114.66(C-3"), 160.57(C-4"), 114.66(C-5"), 128.80(C-6"), 102.59(C-1") ,
74.71 (C-2"), 77.71(C-3"), 71.42(C4"), 78.57 (C-5"), 67.47 (C-6"), 101. 63 (C-1"), 72. 87
(C2"), 72.23(C-3"), 74.24(C4"), 69.92(C-5"), 18.70(C-6"), 55.38 (—OCH,4"). 5H3CHik[6]
XTRE B HO A I R

3.5 eI Ss5 HEOEITTEMK KA. m. p. 248 ~250 C. Liebermann-Burchard 2 h 5 FHE. 3TN
C,H0,,. "H-NMR(Pyridin-d, , 600 MHz) &; 5.544(1H, d, J=10.2 Hz, H-12), 6.394(1H, d, J =
10.8 Hz, H-11), 5.473(1H, d, J=7.8 Hz, H-1"), 5.277(1H, d, J=7.8 Hz, H-1"), 4.618(1H, d,
J=7.8 Hz, H-1"). “C-NMR(Pyridin-d;, 150 MHz) &; 38.55(C-1), 26.71(C-2), 89.27(C-3), 39.95
(C4), 55.53(C-5), 18.66(C-6), 32.79(C-7), 40.58(C-8), 54.45(C9), 36.69(C-10), 127.12
(C-11), 125.84(C-12), 136.53(C-13), 44.41(C-14), 35.01(C-15), 76.71(C-16) , 44.55(C-17),
133.40(C-18), 38.38(C-19), 32.38(C-20), 35.26(C-21), 30.08(C-22), 27.89(C-23), 16.31
(C-24), 18.38(C-25), 17.09(C-26), 22.10(C-27), 63.53(C-28), 24.94(C-29), 32.38(C-30),
105.34(C-1"), 77.20(C-2"), 84.61(C-3"), 72.19(C4"), 70. 71 (C-5"), 17.37(C-6"), 104.22
(C-1"), 76.50 (C-2"), 78.84(C-3"), 72.76 (C4"), 77.53(C-5"), 63.53(C-6"), 105.39(C-1"),
75.53(C2"), 78.56(C-3"), 71.74(C-4"), 78.63(C-5"), 62.70(C-6"). F3CHK[5 X IR, #iEH K
38,168,23,28-PUFE 3 FF B R be-11, 13 (18 ) - 4i-3-[ B-D-Nlk W 7 % -( 1 —2) ]-[ B-D-Nlk e 7] 24 k-
(153) ] 3&-B-D-ML I I BETY.

3.6 A6 MK, m.p. 210 ~212 C. HCI-Mg 2 i 5 FHYE, IRE24T 45, Molish 27 5 FHAE.
¥R N C,H,0,,. 'H-NMR ( DMSO-d,, 600 MHz) &: 12.623, 10.818, 9.691, 9.203 (¥} 1H, s,
—OH), 6.187(1H, s, H-6), 6.383(1H, s, H8), 7.575(1H, s, H2'), 6.851(1H, d, J=9.0 Hz,
H-5'),5.405(1H, d, J=7.2 Hz, H-1"), 4.059(1H, d, J=7.8 Hz, H-1"). “C-NMR (DMSO-d,,
150 MHz) 6: 156.33(C-2), 133.31(C-3), 177.34(C4), 161.19(C-5), 98.63(C-6), 164.03(C-7),
93.55(C-8), 156.33(C9), 104.02(C-10), 121.12(C-1"), 115.20(C2"), 144.72(C-3"), 148. 42
(C4"), 116.23(C-5"), 121.63(C-6"), 100. 88 (C-1"), 73.96 ( C-2"), 76.38(C-3"), 69. 74 (C4") ,
76.49(C-5"), 68.07 (C-6"), 103.09 (C-1"), 73.37(C-2"), 76.33(C-3"), 69. 67 (C4"), 76. 49
(C-5"), 60.70(C-6"). SICHR[7]XHR, i E H oA % -3-0-B-D-Fi % - (16 ) -O-B-D- i %= BH T
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3.7 AT HAGHE. m.p. 251 ~252 C. Liebermann-Burchard J2 i 5 FH . ESI-MS (m/z) :
1290.5[M +Na]*, 373K Ce,HyO,. "H-NMR( Pyridin-d, , 600 MHz) 8: 4.051(1H, d, J=9.0 Hz,
H-3),5.875(1H, d, J=10.2 Hz, H-11), 5.538(1H, d, J=10.2 Hz, H-12), 4.398(1H, m, H-16),
0.948(3H, s, H24), 0.844(3H, s, H-25), 1.264(3H, s, H-26), 0.980(3H, s, H-27), 0.811(3H,
s, H29), 0.777(3H, s, H-30), 4.793(1H, d, J=7.8 Hz, H-1"), 5.424(1H, d, J=7.8 Hz, H-1"),
5.063(1H, d, J=7.8 Hz, H-1"), 4.825(1H, d, J=7.2 Hz, H-1"), 5.050(1H, d, J =7.8 Hg,
H-1"""). “C-NMR( Pyridin-d,, 150 MHz) &: 38.74(C-1), 26.08(C-2), 82.82(C-3), 43.91 (C4),
48.10(C-5), 17.80(C-6), 31.73(C-7), 42.32(C-8), 53.21(C9), 36.38(C-10), 132.34 (C-11),
131.27(C-12), 84.11(C-13), 45.77(C-14), 36.28 (C-15), 64.17(C-16), 47.12(C-17), 52.27
(C-18), 37.87(C-19), 31.73(C20), 34.82(C-21), 25.88(C-22), 64.92(C-23), 12.79 (C-24),
18.78(C-25), 20.17(C26), 20.95(C-27), 73.14(C-28), 33.77(C-29), 23.94(C-30), 104. 11
(C-1"),77.36(C-2"), 85.31(C-3"), 72.01(C4"), 70.68 (C-5"), 17.45(C-6"), 104.20 (C-1"),
76.29( C-2"), 78.95(C-3"), 72.25(C4"), 77.56 (C-5"), 63.21 (C-6"), 105. 03 (C-1"), 75.29
(C-2"), 78.40(C-3"), 72.01(C4"), 77.21(C-5"), 70.36(C-6"), 105.09(C-1""), 75.01 (C-2""),
76.64 (C-3"), 80.95(C4"), 76.54(C-5"), 61.99(C-6"), 105.03(C-1""), 74.81 (C-2""), 78.31
(C-3""), 71.58(C4""), 78.55(C-5""), 62.51(C-6""). H3CHR[8 XA, #iEH XAt V.
3.8 a8 HEKAK, m p. 257 ~258 °C. Liebermann-Burchard 52 i 5 BH . ESI-MS (m/z) .
1127.5[M+Na] ", 0 FzUHN C,,HgO,,. 'H-NMR( Pyridin-d, , 600 MHz) §: 4.038(1H, d, J=9.0 Hz,
H-3),5.860(1H, d, J=10.2 Hz, H-11), 5.538(1H, d, J=10.2 Hz, H-12), 4.375(1H, m, H-16),
0.981(3H, s, H24), 0.948(3H, s, H-25), 1.173(3H, s, H-26), 1.084(3H, s, H-27), 0. 844(3H,
s, H29), 0.810(3H, s, H-30), 4.791(1H, d, J=7.8 Hz, H-1"), 5.427(1H, d, J=7.8 Hz, H-1"),
5.071(1H, d, J=7.8 Hz, H-1"), 4.861(1H, d, J=7.8 Hz, H-1""). “C-NMR ( Pyridin-d, , 150 MHz)
8:38.74(C-1),26.06(C-2), 82.81(C-3), 43.90(C4), 48.12(C-5), 17.80(C-6), 31.73(C-7),
42.32(C-8), 53.22(C-9), 36.38(C-10), 132.31 (C-11), 131.28(C-12), 84.09 (C-13), 45.76
(C-14), 36.28(C-15), 64.16(C-16), 47.11(C-17), 52.26(C-18), 37.87(C-19), 31.73(C-20),
34.81(C-21), 25.87(C-22), 64.92(C-23), 12.78(C-24), 18.78(C-25), 20.16 (C-26), 20.95
(C-27), 73.13(C-28), 33.76 (C-29), 23.94(C-30), 104. 11 (C-1"), 77.42(C-2"), 85.04(C-3"),
72.04(C4"), 70.65(C-5"), 17.39(C-6"), 104.24(C-1"), 76.30(C-2"), 78.95(C-3"), 72.23(C4"),
77.57(C-5"), 63.20(C-6"), 104.98 (C-1"), 75.28 (C-2"), 78.41(C-3"), 72.04 (C4"), 77.22
(C-5"), 70.41(C-6"), 105.52(C-1""), 75.50(C-2""), 78.50( C-3""), 71.66(C4"), 78.43(C-5"),
62.75(C-6"). S53CHk[8 XA, #fe H KA SR 1.

3.9 &9 HEKHAE. m. p.240 C. Liebermann-Burchard i & FHYE. ESI-MS (m/z) : 1 289.6
[M+Na]*, 50 FH CpHy0,. "H-NMR ( Pyridin-d;, 600 MHz) &; 6.386 (1H, d, J =10.2 Hz,
H-11), 5.577(1H, d, J=10.2 Hz, H-12), 0.940(3H, s, H-24), 0.819(3H, s, H-25), 0.713 (3H,
s, H26), 0.951 (3H, s, H-27), 0.742 (3H, s, H-29), 0.846(3H, s, H-30), 4.832(1H, d, J=7.8
Hz, H-1'), 5.434(1H, d, J=7.2 Hz, H-1"), 5.069(1H, d, J=7.8 Hz, H-1"), 4.819(1H, d, J=
7.8 Hz, H-1""), 5.069(1H, d, J=7.8 Hz, H-1""). "C-NMR(Pyridin-d,, 150 MHz) &§: 38.54(C-1),
26.11(C-2), 82.85(C-3), 43.88(C4), 48.03(C-5), 18.43(C-6), 32.54(C-7), 40.59(C-8) , 54.65
(C-9), 36.61(C-10), 127.26(C-11), 125.80(C-12), 136.58(C-13), 44.39 (C-14), 35.02(C-15),
76.67(C-16), 44.51(C-17), 133.40(C-18), 38.42(C-19), 32.78(C-20), 35.26(C-21), 30.06
(C-22), 64.87(C-23), 12.90(C-24), 18.86(C-25), 17.15(C26), 22.05 (C27), 64.09(C-28),
24.94(C-29), 32.39(C-30), 104.22(C-1"), 77.36(C-2"), 85.14(C-3"), 72.04(C4"), 70.71(C-5"),
17.48(C-6"), 104.22(C-1"), 76.36(C-2"), 78.98(C-3"), 72.31(C4"), 77.57(C-5"), 63.25(C-6") ,
105.05(C-1"), 75.31(C=2"), 78.43(C-3"), 72.04(C4"), 77.23(C-5"), 70. 40 (C-6"), 105. 12
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(C-1"), 75.02(C2""), 76.71(C-3""), 80.98(C4"") , 76.67(C-5""), 62.01(C-6""), 105.05(C-1""),
74.82(C-2""), 78.32(C-3""), 71.60(C-4""), 78.58(C-5"""), 62.53(C-6""). 5 3CHk[8]XIIE, iz
HoA NEESE A V.
3.10 fba4 10 H@akK, m. p.249 ~250 C. Liebermann-Burchard 52 1 5 FH . ESI-MS (m/z) .
1127.5[M + Na ", 0 F 3K C, Hy O,. "H-NMR ( Pyridin-d,, 600 MHz) &: 6.388 (1H, d, J =
10.2 Hz, H-11), 5.579(1H, d, J =10.2 Hz, H-12), 4. 115(1H, m, H-16), 0.941(3H, s, H-24),
0.821(3H, s, H-25), 0.715(3H, s, H26), 0.952(3H, s, H27), 0.778(3H, s, H29), 0.847(3H,
s, H30), 4.812(1H, d, J=7.8 Hz, H-1"), 5.437(1H, d, J=7.8 Hz, H-1"), 5.081 (1H, d, J =
7.8 Hz, H-1"), 4.868(1H, d, J =7.8 Hz, H-1""). “C-NMR( Pyridin-d, 150 MHz) &: 38.54(C-1),
26.08(C-2), 82.83(C-3), 43.86(C4), 48.04(C-5), 18.42(C-6), 32.53(C-7), 40.57(C-8), 54.65
(C9), 36.59(C-10), 127.22(C-11), 125.79(C-12), 136.55(C-13), 44.37(C-14), 35.01(C-15),
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