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Chemical Constituents from Isodon lophanthoides var. graciliflora
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Abstract: The aqueous extract from the whole plant of Isodon lophanthoides var. graciliflora was separated and
purified by means of chromatographic technology and eleven compounds were isolated. On the basis of spectral
data, they were identified as vitexin (1), pachypodol (2), chrysoplenetin (3), 9-hydroxy-5,7-megastigmadien-4-one
@), 3,9-dihydroxy-5, 7-megastigmadien-4-one (5), loliolide (6), 4-acetyl-5-methyldihydrofuran-2-one (7), 5-
hydroxymethylfuraldehyde (8), 5-methoxymethyl-1H-pyrrole-2-carbaldehyde (9), indole-3-aldehyde (10), and
succinic acid monobutyl ester (11). All the compounds were obtained from Isodon lophanthoides for the first time.
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1 AR i
1.1 ##

4 4 2k 8L 7/ 4% 2 (Isodon lophanthoides var.
graciliflora) = RR H M 2z IAHE 3 o 2545 B
IS VTR SRR S, oh P R B A e A A el AR
BTGV , FEUEAR A (No.14058) 47 ik T+ [E A4
“EBEAE R R AR AR . ANAE R BUR R KLY
H M L IR E B 2 A B A R R4

HZHTFIREIR (100 ~200 H)H 75 &AL T
A B F 7 s 1\ e FEAE ik (ODS) 4 H A< B A
(Nomura)fb 2R 24177 i CRiAR 75 wm); KFLIR
MG ( Dinion HP-20) H A = 22 fh 2 R 2 47
it s WEZ TS (TLCO) A MR & YL RE B TT KA BRA
P 5 SO (RP-18) TLC AR A il [ R 7 (Merck ) 2
A

1.2 {388

JRESEI 5 SR FH #1142 352 /K ¥R (Perkin-Elmer ) 23 ]
343 RUEGANL; OB 43 B 55 45 R B AR B
/) LC-6 AD AU AH €4, 1% {3CRT RID-10A 48 22 46 I
& {435k YMC-Pack ODS (250 x 4.6 mm, 250 x
20 mm i.d.); H3 M 35 5T 3% (ESIMS ) il s 2R FH 56 [ )
A=Y & %5 /3 7 MDS Sciex API 2000 LC/MS/MS
TR ; BREIEIR A% ( H NMR) A% 3% (° C NMR)
W 7 SR FH i = A 5 3622 ] AVANCE-600 5 DRX-
400 BIRLRESLARAN , 4k 2# AL B (D, ppm) LA 71 4%
PA1I4(CD,0D: 8, =3.31.8, =49.0; DMSO-d,: 5, =
2.50.8. =39.5) 02, A CDCL ¥ F i DA DY H Jk
REHE(TMS) R AR

1.3 #RFHH

WAL LA ZRHKARTT (24 kg) ] 10 A ELFI
8 TR KA $E L 2 h, PRI 2 B A VR A E VR 4 &
AMAFREAKIK A R SR FIIE T BEAR I, A€ U 53
B M A 2T, 4548 LR LRV R IRAL(151 g)Fl
IE T BERARAL(232 g)o

LR TRV RIAL(110 g)HEFTHEBE(2000 g)A:
JZHT, LA =G H Be-H EE(100: 0~70: 30, vv)BEIEE, 45
WA G F TLC Mk Ar , 59 s Il w4y, 749
| 7 A4y (Frs. E1~E7), Fr. 2(3.22 g)i#4T ODS
(50 g)AEJ2HT, LLHIEE-ZK (10: 90 ~ 60: 40, v/v)LES,
2 TLC Kt J5 5910 6 A4S ;Fr. B2-4 (102 mg)
J HPLC i 5, LAV EE-7K (29: T W SAH , It
5 mL min”, #3214k &4 8 (t 14.6 min, 18.0 mg,

0.00010% ), Fr. E3(0.74 g)i#4T ODS(10 g)t: )24,
DL HIfE-7K (20: 80 ~ 60: 40)PEME , 28 TLC Rt/ A 3F
3 ASE414%; Fr. E3-2(140 mg)/H HPLC 7145, LA
HOE-K (25: 75)fE W B A, BRI &0 7
(31.2 mg, 0.00018%), Fr. E4 (13.4 g) k47 ik i
(550 )FEZHT, AA k- (95: 5~30: 70, v/iv)UE
JiE, e i J5 454 1) 90 ANF. 4143 ; Fr. E4-10(42 mg) A
HPLC 1145, A EE-7K (50: S0 g, 15 21464
19 (6.5 mg, 0.00004% );Fr. E4-12(84 mg)/] HPLC
il %, LA E-ZK (70 30) M Wi g4, 75 2465 W) 4
(16.1 mg, 0.00009% );Frs. F4-16 ~ F4-26(1.86 g)it
17 ODS(50 )24, LA HH lE-7K (20: 80 ~ 80: 20) %k
Jit, 28 TLC #atrJ5 &5 9k 14 /N3 Fr. BA-16-1
(167 mg) ] HPLC il #¢, LA H liE-7K (35: 65)YE Ui 3
A5 346A 9 5(12.3 mg, 0.00007% ); Fr. E4-16-2
(250 mg) I HPLC il %5, A B FE-7K (40: 60) 4 3 3
1,15 3464 9 6(83.2 mg, 0.00048% ); Fr. E4-16-9
(26.7 mg) 1 HPLC il £ , LA H i-7K (69: 31)/E It 3l
L5 546A 9 2(2.3 mg, 0.00001% ); Frs. E4-27 ~
F4-33(0.85 g)ifT ODS(10 g)H: 24, LA HI -7k (20:
80 ~80: 20)L /B, £5 TLC ¥ty 5 451K 14 /g
¥ ;Fr. B4-27-3(26.3 mg) ] HPLC #il 4%, DA B -7k
(45: s5)fEW Z M, 14 2459 10 (5.7 mg,
0.00003% ), Fr. E7(6.19 g)it ODS(10 g)#:, A H
FiE-7K (80: 20) LMK , Ve Y (4.41 g)iE4T ODS(50 g)
FEJ2HT, LHTEE-7K (10: 90 ~80: 20)UEME , 28 TLC K
a4 IR 29 AN W44 Fr. E7-13(74 mg)fHl HPLC
il £, LA H /K (60: 40) VR i sh M, 7% 214k &
3 (7.4 mg, 0.00004% ).

IET BER AL (156 g) F K ¥4, 1 HP-20
(1200 g)fF: , KK FHZK R BE0EBE . HHREVEI 184 )
PEATREIRE (1600 g)A: 2 HT, LA G AT -HI BE(95: 5 ~ 60:
40)EIBE , He 4 J5 755 110 AN2H 453 (Frs. Bl ~ B110),
Fr. B8(194 mg)/H] HPLC 4%, DA FHEE-7K (48: 52)4F
WA, 15 8449 11(21.4 mg, 0.00013% ); Frs.
B51~53(1.88 g)iE1T ODS(50 g)k: )24, LA HI lE-7k
(20: 80 ~80: 20) /i , DA HI EE-7K (30: 70) VLM 3t 43+
Br 4644 1(10.9 mg, 0.00007% ).

1.4 LT

%3 3% ( Vitexin, 1) WA, ESIMS m/z
(IEBF#) 433 [M+H] ", 455 [M +Na] ", (155
THE) 431 [M - H], i o 7 RO 432;
'"HNMR (600 MHz, DMSO-d,) & 13.17 (1H, br s,
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OH-5), 10.83 (1H, br s, OH-7), 10.35 (1H, br s, OH-
4"), 803 QH, d, J = 8.8 Hz, H2', H6"), 6.89 (2H, d,
J = 8.8 Hz, H3', H5"), 6.78 (1H, s, H-3), 6.28 (1H,
s, H6), 4.69 (1H, d, J = 9.9 Hz, H-1"); "C NMR
(150 MHz, DMSO-d,) 8 182.1 (C, C4), 164.0 (C, C-
2), 162.6 (C, C-7), 161.1 (C, C-4"), 160.4 (C, C9),
1560 (C, C-5), 129.0 (CHx 2, C-2', C-6"), 121.6 (C,
C-1", 115.8 (CH x2, C3', C-5"), 104.6 (C, C-10),
104.0 (C, C-8), 102.5 (CH, C-3), 98.1 (CH, C-6),
81.9 (CH, C-5"), 78.7 (CH, C-3"), 73.4 (CH, C-1"),
70.8 (CH, C-2"), 70.6 (CH, C-4"), 61.3 (CH,, C-6"),
RS 5 SCHR [4 14538 K — 2, i %Ak
Y1 IR,

EBEIEZ (Pachypodol, 2)  REEKIK;
ESIMS m/z (IEEFALX) 345 [M+H]", 367 [M +
Na]®, (fi B FHL) 343 [M-H] , 379 [M+Cl] ",
e Hoor 70 344; "H NMR (600 MHz, CDCLy) &
12.46 (1H, br s, OH-5), 7.71 (1H, d, J = 2.0 Hz, H-
2", 7.68 (1H, dd, J = 8.4, 2.0 Hz, H6"), 7.05 (1H, d,
J = 8.4 Hz, H5"), 6.45 (1H, d, J = 2.2 Hz, H-8),
6.36 (1H, d, J = 2.2 Hz, H6), 3.99 (3H, s, OCH;-3"),
3.88 (3H, s, OCH,-7), 3.86 (3H, s, OCH,-3); °C
NMR (150 MHz, CDCL,) & 178.8 (C, C4), 165.5 (C,
C-7), 162.0 (C, C-5), 156.7 (C, C-9), 155.9 (C, C-2),
1483 (C, C4"), 146.4 (C, C3"), 138.9 (C, C3), 122.7
(CH, C-6"), 122.5 (C, C-1"), 114.6 (CH, C-5"), 110.9
(CH, C2", 106.0 (C, C-10), 97.9 (CH, C-6), 92.2
(CH, C-8), 60.2 (CH,, OCH,-3), 56.1 (CH,, OCH;-
3", 55.8 (CH,, OCH,-7), IR IEE 5 3CHk[5]
HOE I —BC, RIS e G 2 A SR

AR 21 % & ( Chrysoplenetin, 3) W e
A ; ESIMS m/z (IEE LX) 375 [M+H]", 397
[M+Na]", (Fa g F#i0) 373 [M-H] ", #fj & Hor 7
H:24 374; '"H NMR (400 MHz, CDCL) & 12.61 (1H,
br s, OH-5), 7.71 (1H, d, J = 2.2 Hz, H2"), 7.67
(1H, dd, J = 8.0, 2.2 Hz, H6"), 7.05 (14, d, J =
8.0 Hz, H-5", 6.51 (1H, s, H-8), 3.99 (3H, s, OCH,-3"),
3.97 (3H, s, OCH,-7), 3.93 (3H, s, OCH,-6), 3.86
(H, s, OCH;-3); “C NMR (100 MHz, CDCL,) & 178.9
(C, C4), 158.8 (C, C-7), 156.0 (C, C-2), 152.7 (C,
C-5), 1523 (C, C9), 148.4 (C, C4"), 146.4 (C, C3"),
138.7 (C, C-3), 132.3 (C, C-6), 122.6 (CH, C-6"),
122.4 (C, C-1"), 114.6 (CH, C-5"), 110.9 (CH, C-2",

106.5 (C, C-10), 90.3 (CH, C-8), 60.9 (CH,, OCH,-
6), 60.1 (CH,, OCH;-3), 56.3 (CH,, OCH,-7), 56.1
(CH,, OCH;-3"), iR it 55 SCHR[S 14 i —
B, KIS E S 3 IR R

9-FZ E-5,7-5 & — #-4-f (9-Hydroxy-5, 7-
megastigmadien-4-one , 4) TR [aly
~23° (c 1.18, MeOH); ESIMS m/z (iF B FHixX) 209
[M+H]", 231 [M+Na]", (J&T#X) 207 [M -
H] , 243 [M+Cl], #7520 208; '"H NMR
(600 MHz, CDCL,) 8 6.02 (1H, br d, J = 16.2 Hz, H-
7),5.70 (1H, dd, J = 16.2, 5.8 Hz, H-8), 4.46 (1H,
dq, J = 5.8, 6.4 Hz, H9), 2.50 (2H, dd, J = 7.4,
64 Hz, H,-3), 1.84 2H, dd, J = 7.4, 6.4 Hz, H,-2),
1.80 3H, d, J = 1.0 Hz, H,-13), 1.36 3H, d, J =
6.4 Hz, H,-10), 1.15 (6H, s, H,-11, H;-12); “C NMR
(150 MHz, CDCL,) & 199.5 (C, C-4), 160.7 (C, C-6),
140.5 (CH, C-8), 129.9 (C, C-5), 125.1 (CH, C-7),
68.5 (CH, C-9), 37.2 (CH,, C-3), 35.4 (C, C-1), 34.2
(CH,, C-2),27.3 ( CH; x2, C-11, C-12), 23.5 (CH,,
C-10), 13.3 (CH;, C-13), iR %HE 5 3CHik6 ~
7IHE A — 3, RS e A B 4 Sy 9-FR RS,
7-%0 {8 - -1

3,9- ¥ -5 7-5 £ — #-4-H7 (3,9-Dihydroxy-
5,7-megastigmadien-4-one, 5) T A; [y
-742° (¢ 1.86, MeOH); ESIMS m/z (IF & FHiz)
247 [M+Na]", 275 [M +K]", (i B THE=) 223
[M-H] ", 259 [M + CI]", #fi& H o7& h 224;
"HNMR (600 MHz, CDCL,) & 6.21 (1H, br d, J =
15.5 Hz, H-7), 5.76 (1H, dd, J = 15.5, 5.5 Hz, H-8),
446 (1H, m, H9), 432 (14, br d, J = 13.2 Hz, H-
3),2.14 (1H, dd, J = 13.2, 5.0 Hz, H-2eq), 1.85 (3H,
d, J = 4.1 Hz, H;-13), 1.80 (1H, dd, J = 132,125 Hz,
H-2ax), 1.35 3H, d, J = 6.0 Hz, H;-10), 1.28 3H, s,
H,-12), 1.15 (3H, s, H;-11); "C NMR (150 MHz,
CDCL) & 200.7 (C, C-4), 162.0 (C, C-6), 141.7 (CH,
C-8), 1272 (C, C-5), 124.3 (CH, C-7), 69.3 (CH, C-
3), 68.2 (CH, C-9), 45.2 (CH,, C-2), 36.6 (C, C-1),
30.3 (CH;, C-12), 25.6 (CH,, C-11), 23.5 (CH,, C-
10), 13.5 (CH;, C-13)o 3R Bl 3% %t 55 SChk[8 14
TE A —3, IS e G 5 R 3,9- 8 5k-5,
7-5L 8 —H-4-

£ £ E W B ( Loliolide, 6) TG 88 K
[a]X-75.5° (¢ 0.95, MeOH); ESIMS m/z (iF B T-#
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) 197 [M+H]", 219 [M +Na] ", (585 74E:0)
195 [M-H] , 231 [M+Cl] ", #fi HrF &4 196;
"H NMR (600 MHz, CDCL) & 5.69 (1H, s, H-7), 4.33
(1H, quintet, J = 34 Hz, H-3), 247 (1H, dt, J = 13.7,
2.6 Hz, H4a), 1.99 (1H, dt, J = 14.5, 2.6 Hz, H-2a),
1.79 3H, s, H,-11), 1.78 (1H, dd, J = 137,34 Hz, B-
4b), 153 (1H, dd, J = 14.5,3.7 Hz, H-2b), 147 (3H, s,
H,-9), 127 (3H, s, H,-10); *C NMR (150 MHz, CDCL,)
3 182.8 (C, C-6), 172.1 (C, C-8), 112.8 (CH, C-7),
86.9 (C, C-5), 66.6 (CH, C-3), 47.2 (CH,, C-2), 45.5
(CH,, C-4), 35.9 (C, C-1), 30.6 (CH,, C9), 26.9
(CH,, C-11), 26.4 (CH,, C-10), R Bis%R 53
FR[9 ~ 10THE Iy — 3, LS e b5 6 M v
W o

4-7 B-5-F B — & bk Ig§-2-81 ( 4-Acetyl-5-
methyldihydrofuran-2-one, 7) TG A4 R W
ESIMS m/z (IEBSFHEX) 143 [M+H]", 165 [M +
Nal®, (MBS FHix) 141 [M-H] , 283 2M-H] ,
Wi Hor 78 142; "H NMR (600 MHz, CDCly) &
469 (1H, dq, J = 7.3, 6.3 Hz, H-5), 3.15 (1H, dt,
J = 173,93 Hz, H4), 283 (1H, dd, J = 93, 17.6 Hz,
H-3a), 2.78 (1H, dd, J = 9.3, 17.6 Hz, H-3b), 2.26
GH, s, H,;-8), 1.50 (3H, d, J = 6.3 Hz, H,-6);
C NMR (150 MHz, CDCL,) & 204.5 (C, C-7), 174.2
(C, C-2), 774 (CH, C-5), 54.6 (CH, C-4), 31.8 (CH,,
C-3), 29.6 (CH;, C-8), 21.0 (CH,, C-6); 3t iR
W T HE e LS T R 4-2 E-S-F R Ak
W2, 3L 4 LA S PR F AR XML CU,s =
7.3 Hz)™,

5-F B # E# (5-Hydroxymethylfuraldehyde,
8)  JG{BIK; ESIMS m/z (EBS TAR) 127 M+
H]", 149 [M+Na]", (fA & FH#izL) 161 [M+C1] 7,
i Hor TR 126; "H NMR (600 MHz, CD, OD)
$9.53 (1H, s, CHO), 7.38 (1H, d, J = 3.5 Hz, H-3),
6.58 (1H, d, J = 3.5 Hz, H4), 4.60 (2H, s, H,-6);
"C NMR (150 MHz, CD,OD) & 179.4 (C, CHO),
163.2 (C, C-5), 153.9 (C, C-2), 124.8 (CH, C-3), 1109
(CH, C-4), 57.6 (CH,, C-6), iR il % s 5 SCHik
[12 ~ I3]HIE I —3, IS eG4 8 Oy 5-72 1
FRRE

5-FA & FA E-1H-0jk 1%-2- FA B (5-Methoxymethyl-
1H-pyrrole-2-carbaldehyde, 9) BRSO IR Y,
ESIMS m/z (IEBS TAEK) 140 [M+H] ", 162 [M +

Na] ™, (B THEN) 174 (M +C1, B s 15
A 139; "H NMR (600 MHz, CDCL,) & 9.66 (1H, br s,
NH), 9.47 (1H, s, CHO), 6.91 (1H, dd, J = 3.8,
2.5 Hz, H3), 622 (1H, dd, J = 3.8, 2.5 Hz, H4), 4.
50 (2H, s, H,-6), 3.40 (3H, s, OCH,); "C NMR
(150 MHz, CDCL,) & 178.9 (CH, CHO), 137.6 (C, C-
5), 132.7 (C, C-2), 121.5 (CH, C-3), 109.8 (CH, C-4),
67.0 (CH,, C-6), 58.5 (CH,, OCH,), _I~3A i 14
5 SCHR[14 14 B 1) — 2, I S et G 9 o 5-H
S F -1 N 2 - VR

3-IE| Mk FA % ( Indole-3-aldehyde, 10) Wk
A, ESIMS m/z (IEB FHEX) 146 [M +H] ",
168 [M+Na]", (fiESFH=L) 144 [M-H] ", 180 [M +
Cll, #& H/r F 48 145; '"H NMR (600 MHz,
CD,0D) 5 9.88 (1H, s, CHO), 8.16 (1H, d, J = 7.7 Hz,
H4), 8.08 (1H, s, H-2), 747 (14, d, J = 8.1 Hz, H-
7),727 (1H, ddd, J = 8.1, 7.1, 1.2 Hz, H6), 7.23
(1H, ddd, J = 7.7,7.1,10 Hz, H-5); °C NMR (150 MHz,
CD,0D) 5 187.4 (C, CHO), 139.7 (CH, C-2), 138.9
(C, C9), 125.7 (C, C-8), 125.0 (CH, C6), 123.6
(CH, C4), 122.4 (CH, C-5), 120.1 (C, C-3), 113.1
(CH, C-7)o L3Rk Bt 5 SCHR 15 14 38 1 — 3,
PRI S5 A3 10 Sy 3-I5[IWk FH R

T Z— i B T #ig ( Succinic acid monobutyl
ester, 11) REOB AR ESIMS m/z (IF B T
X)) 175 [M +H]", 197 [M +Na] ", (fa8FHE0)
173 [M-H] , 209 [M+Cl]", #ixE Hor T80 174;
"H NMR (600 MHz, CD,OD) 8§ 4.09 (2H, t, J =
6.6 Hz, H-1"), 2.58 (4H, br s, H,-2, H,-3), 1.61 2H, m,
H,-2'), 1.40 (2H, m, H,-3"), 0.94 3H, t, J = 7.4 Hz,
H,-4"); "C NMR (150 MHz, CD,0D) & 174.4 (C x2,
C-1, C4), 65.5 (CH,, C-1"), 31.8 (CH,, C-2"), 30.2
(CH, x2, C2, C-3), 20.1 (CH,, C-3"), 14.0 (CH,, C-
4"; B FRGIE B e G 11 T R
T

2 FRANTIE

AR DAY 2K SR YR SR BERINE T B
AIIIHR , G RE IR JZ AT A RE AL 2 T A 2R
FHBEIBHEZ AT HPLC il #4535 B B, MR
LRV RRALAE] T 9 Rl 5%y, I IE T B it iis
PEARAE T 2 R o B Biodi o0 B e 5 30
BREICHE X LE , 45 T XSS IS . ENT5 5
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2 AR ) S I REQ) SR R K 3).9-4%
F-5,7- 58 TIE-4-Hi(4).3,9- "R IE-5,7- 5 6 -
4-Ti(5) FRAE HE N T (6) 4 - -5 - F e — Sk -2
Bl (7) 5 - F BB % (8) . 5-HH 4 P k-1 it g 2 - F
FE(9)3- W[k HI 8 (10) Al T R B2 T g (1), X 4k
AW B IR GIAE LR ST A 4 B A9 3, 78
LU AL AP ANR B P IR AR DLHGE .
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