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Studies on chemical constituents of planted Taxus mairei (III)

CHEN Xue-ying, LIANG Jing-yu*
(Department of Phytochemistry, China Pharmaceutical University, Nanjing 210009, China)

Abstract: From the chloroform-soluble fraction of the ethanol extracts of the whole plant of Taxus
chinensis var. mairei ( Lemee et Levl), four compounds were isolated by using repeated column
chromatography on silica gel and Sephadex LH-20. Based on spectroscopic data ( UV, IR, ESI-MS,
"H NMR and “C NMR), the compounds were identified as taxamairin K (1), 2a, 4a-dideacetoxy-783-
benzoyloxy-58,20-epoxy-9«a,108,13a, 15-tetrahydroxy-11 (15—1 ) abeotaxa-11-ene (2), 78-xylosyl-taxol
(3), 10-deacetoxy-7-xylosyl-taxol (4). Among them, taxamairin K is a new compound.
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Taxol, a highly effective anticancer agent,
couldn’ t meet the need of clinical use because of its
scare source. There are many ways to solve this

shortage, such as planting, synthesis, and

semisynthesis, tissue and cell culture and
biotranformation. Planting and semisynthesis are most
viable for the difficulty. Taxus chinensis var. mairei

grow mainly in
[1]

Fujian, Taiwan and Jiangxi

Province''. After doing research for getting planted
species for several years, we succeed in planting
widely the species. The content of taxol in planted

Taxus mairei is about 0.01% nearly to those of the
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(23] To study whether the chemical

constituents of planted Taxus mairei are the same as

wild species

those of the wild ones, we investigated the whole tree
of T. chinensisi var. mairei planted in Longyan, Fujian

. 4,5
Province'**’

. From the chloroform exiracts, a new
taxamairin and three known compounds were obtained
named as taxamairin K (1), 2a,4a-dideacetoxy-78-
benzoyloxy-58,20-epoxy-9«a, 108, 13, 15-tetrahydroxy-
11(15—1) abeotaxa-11-ene (2)'® | 78-xylosyl-taxol
(3)""", 10-deacetoxy-7-xylosyl-taxol (4) .

Result and discussion

Compound 1 was obtained as yellow crystals. The
molecular formula was established as C,,H,;04 by HR-
ESI-MS (m/z 343.152 O [ M + H]", caled for
343.154 0) and negative ESI-MS (m/z 341.1[ M -
H] ™), which could be supported by the data of
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'"H NMR and ®C NMR spectra. The IR spectrum was
attributable to the existence of carbonyl groups (1 690
em™, 1753 em™ ). The '"HNMR and “C NMR
spectra showed existence of four unsaturated hydrogen
[67.31(1H,d,J=9.48), 6.20(1H,d,J=9.48),
6.82(1H,s), 7.91(1H, s) ], four methyl groups
[61.49(6H,s), 1.32(6H,d,J=6.93), (§27.3,
20.0) ], two methenyl groups [ (6 6.82 (1H,s),
2.8 (1H,q,J=6.87), (6 99.8, 33.3)]. The
C NMR spectrum exhibited signals of three carbonyl
groups (8 184.3, 199.7, 171.6). The signal 1 690
cm ™" of IR, the signal of § 199.7 in ®C NMR, and the
AB double signal of 6 7.31(1H,d,J=9.48), 6.20
(1H,d,J=9.48) suggested the existence of an «a,3-
unsaturated ketone, supported by the HMBC spectrum
(the correlations of § 7.31 (1H,d, J=9.48) and
5199.7). The signal 1 753 cm ™" of IR and the signal
of § 171.6 in C NMR suggested the existence of an
ester function. Some spectra characters of compound 1
are the same as those of taxamairin A”®? | especially in
ring A and ring B. In the HMBC spectrum, the
correlations of H-15 (8 6.82,1H,s) with the C-16
(6171.6), C-1 (6 184.3) and C-3 (6 121.4)
indicated that C-15 connect with C-2 (§ 148.3). The
cross-peaks of H4 (8 7.91) with C-14 (8 163.4) in
the HMBC spectrum, revealed that C-14 connect to
C-3. The structure of ring C was determined by above
data. In the HMBC spectrum, the correlations of H-17
(62.86,1H, q, J=6.87) with the carbonyl group
8§171.6(C-16) and the methyl group 6 20.0(C-18,
19) determined the chain structure of ring C. Thus,
the structure of the new compound was determined
completely, named as taxamairin K (Figure 1).
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Figure 1 The structure of compound 1

Experimental
1 General experimental procedures
Melting points were obtained by XT4

microthermoanalysis apparatus (uncorrected). Optical
rotations were determined on PE-241MC polarimeter.
IR spectra were recorded on a Perkin-Elemer 983
spectrophotometer with KBr pellets. NMR experiments

Table 1 NMR data for compound 1 (300 MHz for 'H
and 75 MHz for ®C in CDCL,)

Position 'H NMR & BCNMRé& HMBC(H—-C)
1 184.3
2 148.3
3 121. 4
4 7.91(1H,s) 134.7 2,3,5,6,10,14
5 135.0
6 7.31(1H,d,J=9.48)  146.4 5,8,10
7 6.20(1H,d,J=9.48) 125.6 5,9
8 199.7
9 50.7
10 154.8
11 7.15(1H,s) 134.4 1,2,5,9,10
12 1.49(3H,s) 27.3 8,9,10,13
13 1.49(3H,s) 27.3 8,9,10,12
14 163. 4
15 6.82(1H,s) 99.8 1,3,16,17
16 171.6
17 2.86(1H,q,J =6.87) 33.3 16,18,19
18 1.32(3H,d,J=6.93) 20.0 16,17,19
19 1.32(3H,d,J=6.93) 20.0 16,17,18

were performed on a Bruker ACF-300 and an ACF-500
spectrometer, TMS was used as the internal standard.
MS was on a VG Auto Spec-3000
spectrometer. Silica plate for TLC and silica gel
(200 —300 mesh) for column chromatography were

recorded

obtained from Qingdao Marine Chemical Corporation
(Qingdao, China).
2 Plant material

Taxus chinensis var. mairei ( Lemee et Levl) was
collected in Longyan, Fujian Province and identified
by engineer Li Wenjian ( Fujian South Biotechnology
Co. Lid. ).
3 Extraction and isolation

The dried whole plant (20 kg) of T. chinensis
var. mairei was powdered and extracted with 75%
EtOH. Afier evaporation to dryness under reduced
pressure, the residue was suspended in water and then
extracted successively with petroleum ether and
chloroform. The chloroform-soluble part (160 g) was
( CHClL,-CH,OH

100 : 0—100 : 10) to give seven fractions, which were

chromatographed on silica gel
subjected to further separation using repeated silica gel
and Sephadex LH-20 column chromatography, to yield
1 (50 mg, from fraction 1), 2 (20 mg, from fraction
3), 3 (120 mg, from fraction 5), 4 (1 g, from
fraction 7).
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4 Identification

Compound 1  Yellow crystal ( chloroform /
petroleum ether) , mp 165 =168 C; [a]¥ -13.2(c
0.06, McOH) ; HR-ESI-MS m/z; 343.152 O[ M +
H] ", caled for 343. 154 0; ESI-MS m/z; 341[ M -
H] 5 UV A% nm (loge): 409.1(0.4), 269.8
(0.2); TR™ cm™'; 3 020, 2 999, 2 970, 2 870,
2 698, 2 667, 2 586, 2 546, 1 753, 1 690, 1 605,
1456, 1 418, 1 371, 1 306, 1 221, 1 186, 916
em™'; "HNMR (300 MHz, CDCL,) and “C NMR
(75 MHz, CDCl,) & see Table 1.
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