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Monoterpenoids from whole plants of Carpesium macrocephalum

ZHANG Jian-ping, YANG Yong-xun, LIU Qing-xin, CHEN Li-ping, LI Hui-liang
School of Pharmacy, Second Military Medical University, Shanghai 200433, China

Abstract: Objective To investigate the chemical constituents from the whole plants of Carpesium macrocephalum. Methods Its
constituents were isolated and purified by means of silica gel, ODS, and Sephadex LH-20 column chromatography. Their structures
were elucidated on the basis of chemical evidences, spectroscopic methods, and X-ray data. Results Five thymol monoterpenoids
were isolated from the acetone extract in the whole plants of C. macrocephalum and identified as (Z)-10-isobutyryloxy-9-chloro-8,9-
dihydrothymol (1), 9-isobutyryloxy-7,8-epoxythymol isobutyrate (2), 8-hydroxy-9-isobutyryloxy-10(2)-methylbutyrylthymol (3),
8,10-dihydroxy-9-isobutyryloxythymol (4), and 10-isobutyryloxy-8,9-dihydrothymol (5), respectively. Conclusion Compound 1 is a
new chlorinated thymol monoterpenoid named carpemacrom. Compounds 2—5 are isolated from the plants of Carpesium L. for the
first time.
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8.9- ¥ H BN [(2)-10-isobutyryloxy-9-chloro-
8,9-dihydrothymol, 1] 9-5 T B4 JE-7,8- 304 1 HL
BTl 5 T BRIES (9-isobutyryloxy-7,8-epoxythymol
isobutyrate, 2) ' 8-¥AJE-9-5 T WA IE-10(2)-H
T BEAIE T EFM [8-hydroxy-9-isobutyryloxy-
10(2)-methylbutyrylthymol, 3], 8,10- —¥$H:-9-5
TR SE T HLA Y (8,10-dihydroxy-9-isobutyryloxy-
thymol, 4) " 10-5 T BE4IE-8,9- “F2 AL 77 HL A
1 (10-isobutyryloxy-8,9-dihydrothymol, 5) 3, fk
A EFTCENSY, TGS xoH
SEUFE IR =R, FERER A= AR = b
S, P, ARSI A AR

THRAIIC G 2~5 B E RN B
o
1 5

Bruker FTIR Vector 22 ZL4h it AX (Bt Bruker
AT]); AVANCE-400 MHz ¥ i LR iisA Gt
Bruker A7) ); Agilent LC/MSD FlI Agilent Q-TOF
oy HE R AL (32 [H Agilent /A ] )5 Shimadzu
UV-2550 73066 T (HA Shimadzu A w]); (%
W (200~300 H ). 2 1% il 2 ORI 2
WERER GF254 (RS K RER T KA R 2w )5
Sephadex LH-20 #t/i¢ (3% [ Pharmacia A7), ODS
IR (100 pm, HZA YMC 2 #]); Buchi Sepacore
C-615 HEHISERE RS i1 Buchi AR,

LB I RAE A H 258 72013 4F 6 HR A &bk
AT, S R RS R AR B R4
¥ B MY K AL & 12 B Carpesium macrocephalum
Franch. et Sav. [F45E, FRANCRAE T2 4 s K2y
EBER IR AL 2 B
2 RSN E

KACEAZH 2 A5 20 kg it Ja H N 4%
PEHL S IR, BER 48 h, YEIE, AHFREGK, Rk
9, 1HRE 657 go KN FFE I 28 1 A AT (i
OrE, AMER-BSR 408 (50 D1, 3001, 201,
1501, 101 8214 5214 314 1:21) Bk
e, 3% 15 NEB% Fr. 1~15. ¥ Fr. 4 (98 g) &
o SAH P s A% 103, FE /K (10%—>100%) 5
Ve, #3585 ANES> Fr. 4.1~4.5, o Fr. 4.3 (372
mg) HKIR& L Sephadex LH-20 (HIEE) K& )2
ol CHMBE-BEER 418 20 @ 1) 705, 19340EY
1 (51mg) 15 (12mg); Fr.4.5 (380 mg) &l )%
AH R, BHEE-7K (30%—~80%) Hh FE BN,

25 3 NGRS Fr. 4.3.1~4.3.3. ¥ Fr. 4.3.2 (45 mg)
25t Sephadex LH-20 (HE) 4y 254lith, H214bG
¥ 2 (19 mg); ¥ Fr. 433 (115 mg) Kk&t
Sephadex LH-20 (FEE) il 24 2= (3 (A vitiTk-
BEIR L1 20 & D) 43 @4lif, H30EY 3 (22 mg)
14 (11 mg),
3 LT

A 1. i =R AR Cahg) . HR-ESI-
MS %5 HHUES 1 B 1 m/z: 291.075 8 [M+Na]™ (it
BAE 291.075 9, 4313k CuH;ClOs, ANHLANSE
6, [RINWEEEIE miz 291 F1 293 4bH IR T LA
301 M 2 NE, BRIEHZLAEMSHE AT
UV A (nm): 204, 210, 245, 286; IRveo: (cm )
3396, 1720, 1610, 1467, R HAFALERIE,
BRFLLL S IR Ky . 4 TH-NMR. PC-NMR (%
1) F1 DEPT i, wJ LAAIWrZAb G gite rh &
3 HIE [04 0.96 (6H, d, J = 7.1 Hz, H-3', 4'), dc
19.8 (C-3',4")]: [0n2.19 (3H, s, H-7), 6¢ 22.1 (C-7)]:
1 MEE W I [0y 4.96 (2H, s, H-10), dc 63.5
(C-10)]; 5 MNHHEE CHT 4 ANy sp RFEE) [0y 6.59
(1H, overlapped, H-2), 5c 117.9 (C-2)], [0y 6.84 (1H,
J = 82 Hz, H-5), dc 131.1 (C-5)], [0y 6.60 (1H,
overlapped, H-6), dc 122.2 (C-6)], [on 6.22 (1H, s,
H-9), dc 122.3 (C-9)], [dn 3.40 (1H, s, H-2"), 5¢c 34.9
(C-2]; 54 sp” &H (e | M NERIRIER  [oc
141.4 (C-1), 6¢ 154.5 (C-3), 5¢c 121.9 (C-4), dc 136.6
(C-8), 6c 178.4 (C-1)]; MkAb, ity 1 \HEN 5

1 &4 18 'H-NMR #1 PC-NMR iZ#4E (400/100
MHz, CDCl;)

Table 1 'H-NMR and “C-NMR data of compound 1

(400/100 MHz, CDCl;)
AL Ou dc
1 141.4
2 6.59 (overlapped) 117.9
3 154.5
4 121.9
5 6.84 (d,/J=8.2 Hz) 131.1
6 6.60 (overlapped) 122.2
7 2.19 (s) 22.1
8 136.6
9 6.22 (s) 122.3
10 4.96 (s) 63.5
Iy 178.4
2 3.40 (s) 349
3’ 0.96 (d, /=7.1 Hz) 19.8
4’ 0.96 (d, /=7.1 Hz) 19.8




t¥d

Chinese Traditional and Herbal Drugs 3F 46 % 8 20 ¥} 20154 10 A

* 2987 °

AT ANMRIER. RREER R A 1 o 1A
FRFmSAR . LS e aie s stk
PaAER AL AR 2 A AE FAL A4 1 () C-9 71 sp”
W HIEAS T sp” YCRSE, ML A 1) C-9 f
(1) 1 ANERF RS U, 72 HMBC i,
C-4. C-8. C-10 5 H-9 MAHXAE S (B 1) UFsE T
SURT TR sp” IHIERL T C-9 7. LRt bl b
15 BT e o 1 B g5 8 (& 1),

7n_A__OH
1 3 .
) 100 3 3
54 1
Cl” 9 4

E1 &1 44MF0XEE "H-"H COSY (=) F1HMBC
(7)) #Ex

Fig. 1 Structures and key 'H-'H COSY (== ) and HMBC
(/X)) correlations of compound 1

AR e R, a1 10
NOESY A &I oy 6.22 (1H, s, H-9) 5 oy
6.84 (1H, d, J= 8.2 Hz, H-5) MIHIXfGES, WEkHK
B oy 6.22 (1H, s, H-9) 5 6, 4.96 (2H, s, H-10) [#J4H
TAT, UCARERE SN Z/E WA, B2ty
P2 KRRl Xoray SO ATST (B 2) ke
Mo (B 1 RS =R R, A BEE P-1,
fiZ%: a=1.1291(@2)nm, b=1.1507 (2) nm, c=
1.170 0 2) nm, o =89.788 (5)°, B=73.863 (4)°, y=
77.033 (5)°, V=1.4202 (5)nm’, Z=4, Dc=1257
mg/m’, T=293 (2)K, 1 (Mo Ka)=0.071 073 nm,
R;=0.054 4, wR,=0.1372, I>2sigma (). fifk

2 LEYI1 B X-BRITHE
Fig. 2 Single X-ray diffraction of compound 1

SERya IS shelxtl-97 AFILMEH, HH A5 R/ —
P HATHE B . W%, AW 1S EN (2)-
10-5 T R4 Jh-9-50-8,9- “ AL 1 HLA Y, & 1 /N
AR T AW . B O 2 CCDC
BHiPE, CCDC 5 214447,

e 2: TLEMARY) . ESI-MS m/z: 343 [M+
Nal’, 319 [M—H], HEWHIX 4 F R A 320,
'H-NMR (400 MHz, CDCl;) d: 6.77 (1H, s, H-2), 7.25
(1H, d, J= 7.8 Hz, H-5), 6.95 (1H, d, J = 7.8 Hz, H-6),
2.93 (1H, d, J = 5.3 Hz, H-8a), 2.69 (1H, d, J = 5.3
Hz, H-8b), 4.47 (1H, d, J = 12.2 Hz, H-9a), 4.09 (1H,
d, J = 12.2 Hz, H-9b), 2.25 (3H, s, H-10), 2.42 (1H,
sept, J = 7.1 Hz, iBu-1-H-2"), 0.99 (3H, d, /= 7.1 Hz,
iBu-1-H-3"), 1.01 (H, d, J = 7.1 Hz, iBu-1-H-4"), 2.75
(1H, sept, J = 7.2 Hz, iBu-2-H-2'), 1.22 (3H, d, J = 7.2
Hz, iBu-3-H-3); "“C-NMR (100 MHz, CDCly) &:
140.9 (C-1), 123.9 (C-2), 149.6 (C-3), 127.0 (C-4),
129.9 (C-5), 127.7 (C-6), 57.9 (C-7), 51.7 (C-8), 65.8
(C-9), 22.1 (C-10), 177.4 (iBu-1-C-1'), 34.8 (iBu-1-
C-2"), 20.0 (iBu-1-C-3"), 19.9 (iBu-1-C-4'), 176.3
(iBu-2-C-1'), 352 (iBu-2-C-2'), 19.6 (iBu-2-C-3"),
19.6 (iBu-2-C-4"), Lh % 55 Scihapis SA—5,
WESEWEY) 2 N 9-5 | IHAAAE-7,8- I - 1T LA
S TR,

B 3: I EHIRY) . ESI-MS m/z: 375 [M+
Na]’, 351 [M—H], #HEWHIX 4 F R A 352,
'H-NMR (400 MHz, CDCl5) d: 6.57 (1H, s, H-2), 6.81
(1H, d, J = 8.0 Hz, H-5), 6.53 (1H, dd, J= 8.0, 1.1 Hz,
H-6), 2.45 (1H, m, H-2'), 2.28 (1H, m, H-2"), 431~
4.41 (4H, m, H-9, 10), 2.15 (3H, s, H-7), 1.05 (6H, d,
J=17.1Hz, H-7, 8, 0.72 (3H, t, J = 7.4 Hz, H-4"),
0.99 (3H, d, J = 6.9 Hz, H-5"), 1.51 (1H, m, H-3"a),
1.32 (1H, m, H-3"b); "*C-NMR (100 MHz, CDCl;) 6:
141.0 (C-1), 119.5 (C-2), 157.4 (C-3), 120.1 (C-4),
127.5 (C-5), 121.5 (C-6), 22.0 (C-7), 79.5 (C-8), 68.3
(C-9), 682 (C-10), 178.4 (C-1'), 35.0 (C-2'), 19.8
(C-3', C-4"), 178.1 (C-1"), 41.9 (C-2"), 27.6 (C-3"),
12.4 (C-4"), 17.5 (C-5")o DL Eidi 5 SCRIIE LA
— M, S EA ) 3 O 8-FR-0- S T AR -
10-(2- AL T 4LES) | LA .

WA 4: FIOHIRY) . ESI-MS m/z: 291 [M+
Na]’, 267 [M—H], HEWIHHXS 2T &k 268,
'H-NMR (400 MHz, CDCL3) 6: 6.54 (1H, d, J = 1.0
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Hz, H-2), 6.82 (1H, d, J = 8.0 Hz, H-5), 6.59 (1H, dd,
J=18.0, 1.0 Hz, H-6), 4.43 (1H, d, J = 11.2 Hz, H-9a),
430 (1H, d, J=11.2 Hz, H-9b), 3.80 (1H, d, J=11.2
Hz, H-10a), 3.71 (1H, d, J = 11.2 Hz, H-10b), 2.45
(1H, m, H-2'), 2.18 (3H, s, H-7), 1.04 (3H, d, J = 7.1
Hz, H-3"), 1.01 (3H, d, J = 7.1 Hz, H-4); "“C-NMR
(100 MHz, CDCl3) 8: 140.9 (C-1), 119.5 (C-2), 157.5
(C-3), 122.6 (C-4), 127.3 (C-5), 120.7 (C-6), 21.9
(C-7), 79.9 (C-8), 68.4 (C-9), 66.9 (C-10), 179.2
(C-1"), 35.0 (C-2"), 19.9 (C-3"), 19.8 (C-4"). LA L-%#5
kR A -, i E LAY 4 O 8,10-
TRRHE-9- T WAL T A .

AW S: BIEMIRY) . ESI-MS m/z: 257 M+
Nal’, 233 [M—H], #ERFIX> T RN 234,
'H-NMR (400 MHz, CDCl;) 8: 6.65 (1H, s, H-2), 6.87
(1H, d, J= 7.6 Hz, H-5), 6.59 (1H, dd, J= 7.8, 1.0 Hz,
H-6), 2.20 (3H, s, H-7), 5.17 (1H, d, J = 1.2 Hz,
H-9a), 5.35 (1H, d, J = 1.5 Hz, H-9b), 4.65 2H, t, J =
1.4 Hz, H-10), 2.53 (1H, m, H-2"), 1.09 (6H, s, J = 6.9
Hz, H-3', 4); “C-NMR (100 MHz, CDCls) d: 140.9
(C-1), 117.9 (C-2), 154.4 (C-3), 121.9 (C-4), 130.2 (C-5),
123.5 (C-6), 22.1 (C-7), 143.02 (C-8), 117.4 (C-9), 66.8
(C-10), 178.8 (C-1"), 35.0 (C-2), 19.8 (C-3"), 19.8
(C-4")o LU -Hels 5 Scmkdi s A — 80, etk
G5 M 10-5 T WA IE-8,9- FR AL 1T LA .
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