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(Taxus cuspida ) s

7 >
taxusi (1) 2a-aceoxytaxusin (2) 148-hydroxytaxusin(3) 2-deacetyltaxuyunnanine C ( 4) 10-
deacety ltaxuy unnan ne C (5) 7= - (7-eprtaxo] 6) cephalom ann ine(7) 1~ 57
, 3~5
: R284 7 , A ’
( Taxaceae) ( H itachi ), Horba SEPA -200
, - ( Horba ), Varian UNITY -PS
) 500 (T™M S , V arian
, , ), HitachiL-6000 HPLC (
s s H itachi ), Shim adzu-R1 (
t Shinadzu )
, (K ieselgel 6Q M erck
( 0.06% ), ) ( )
- (Taxus cuspidata Sieh etZucc)
e , 25 C, 0.5 1.0mglL™'
7 , a- (a-naphthalene acetic acid NAA))
taxusin (1) 2a-acetoxytaxusn ( 2)  14B- Ganborg B5 ( B5
hydwxytaxusn ( 3) 2-deacety llaxuyunnanne C 2 ) , 30~ 40d 1
(4) 10-deacety laxuyunnanine C(5) 7- - ,
(6) cephabm annine( 7) 1
1-57
, 3-5 2
1 (752 g),
Y anag moto ( , , ,
Y anagim oto ), Hitachi1270-30 (7.27 g)
: 2010-04-22
: (41330136)
(1986), (). , , E-mail zhang [n19861016@ 163 com:  (1972),

( )s , ) , Tel 13840182836 E-mailbaijad@ hom ail com
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, - - , Fr. 6(708 mg) HPLC ( - -
Fr. 1-7 7 Fr.4(38 mg) Fr.5 ) HPLC ( -
(399m g) HPLC ( - ) ,
) , 1 3(57mg) 6(8mg) 7(2mg) (
(25.1mg) 4(82mg) 2(52mg) 5(17mg) 1)
R*

R2 H gl
1 Taxusin R!=R?’=H
2 2¢-acetoxytaxusin R'=0Ac,R?=H

3 14f-hydroxytaxusin R'=H,R*=0H

4 2-deacetyltaxuyunnanine C
5 10-deacetyltaxuyunnanine C R> = OAc, R* = OH

"0Ac

AcO R?

R?=0H, R*=0Ac

AcO O R’ R’ RS
NH O 6 7-epi-taxol a-OH Bz
- 0 7 Cephalomannine B-OH O
PHOY O HO og %)A /\\#
(-)H VA C

Fig 1 The structures of canpounds 1-7

1 ( ), mp 197 ~
198°C, [a]s + 99.80° (¢ 0.520 M«OH), R
(CHCK) Vooe 1 744 an”' 'H-NMR ( 500 M Hz
CDCE) 8 6.08(1H, d J= 10.7 Hz H-10) 5.87
(H, d J=10.7Hz H-9) 5.87( H, m, H-13)
5.36(1H, t J=2.7Hz H-5) 5.21(1H, brd J =
1.5Hz H-20a) 4.85(1H, brd J = 1.5 Hz H-
20b) 3.00(1H, brd J= 6.0Hz H-3) 2.69(IH,
dt] = 149 9.9 Hz H-14a) 217 (3H, s-
OCOCH;) 2.11(3H, d J= 1.5Hz H-18) 2.07
2.05 2.01( each 3H, s OCOCH;) 1.84(2H, m,
H-1, 6a) 1.77(3, m, H-2a, 70, 7B) 1. 69( 2H,
m, H-28, 68) 1.62(3H, s H-16) 1.11(3H, s H-
17) 1.06(1H, brdd J=14.9 8.0 Hz H-14B)
0.75 (3H, s H- 19); "CNMR ( 125.7 MHz
CDCE) & 170.4 170.4 170.0 169.9 ( each-
OCOCH;) 148.8(C-4) 137.0(C-12) 134.8(C-
11) 114.1(C-20) 77.4(C-9) 76.3(C-5) 72.5
(C-10) 70.7(C-13) 42.9(C-8) 40.3(C-1)
39.8( C-15) 38.0(C-3) 31.9(C-14) 3L 1(C-
16) 28.3(C-2) 27.3(C-6) 27.3(C-7) 27.3
(C-17) 21.8 21.4 20.8 20.0( each-OCOCH;)
17.7( C-19) 14. 8(C-18)

[ 4] , tax-

usn
2 , mp 168 ~ 170 C,
[a]y + 33.1°(c 0.431 CHCL), R(CHC}) Vo,

1

1734 an”' 'H-NMR (500 MHz CDCL) & 6.04
(H, d J=10.5Hz H-10) 594(H, dJ =
10.5Hz H-9) 5.91( 1H, m, H-13) 5.48( IH,

dd J= 7.1 2.3Hz H-2) 5.34( I, br s H-20a)
5.30(1H, br tJ=2.5Hz H-5) 4.78(1H, brt ]
= 1.0 Hz H-20b) 3.28(1H, d J=7. 1Hz H-3)
2.57(1H, di J= 15.2 9. 5Hz H-14B) 2.23(3H,
s OCOCH;) 2.15(3H, d J = 1.2 Hz H-18)
2.10 2.05 2.02 2.01( each 3H, s OCOCH;)
1.96(1H, brdd J= 9.5 23 Hz H-1) 1.89 ~
1. 78(2H, m, H-6B and 7a) 1.77(3H, s H-16)
1.73~ 1. 67( IH, m, H-6a) 1.51( IH, brdd J =
152 8.0Hz H-14a) 1 25(1H, ddJ=12.5 7.0
Hz H-78) 1.15(3H, s H-17) 0.89(3H, s H-
19); “C-NMR (125.7MHz CDCCL) & 170. 4
170.0 169.9 169.9 169.5 ( eachOCOCH; )
142.1(C-4) 137.1(C-12) 133.1(C-11) 118.0
(C-20) 78.5(C-5) 76.7(C-9) 72.3(C-10)
71.8(C-2) 70.4(C-13) 48.5(C-1) 44.2(C-
3) 43.9(C-8) 37.5(C-15) 31.3(C-16) 28.4
(C-6) 28.1(C-14) 27.3(C-7) 27.0(C-17)
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21.9 21.5 21.5 21.0 20.8( each-OCOCH; )
17.9( C-19) 14.9(C-18)

[ 4] ; 20
acetox ytaxusin
3 ( ), mp 232~

20

235°C, [a]n + 85.30° (¢ 0.353 CHCL), R
(CHCE) V. 3460 1734 1648 an~' 'H-NMR
(500MHz CDCE)§ 6.04( 1H, d J= 10.7Hz H-
10) 5.89(1H, d J = 10.7 Hz H-9) 5. 74( 1H,
dd J =50 1.5Hz H-13) 534(1IH, ] =
2.7Hz H-5) 522(H, brd J = 1.3Hz H-
20a) 4.88(1H, brd J= 1.3 Hyz H-20b) 3.60
(IH, d ] = 50Hz H-14) 2.78(1H, d J =
6.1Hz H- 3) 2.17 2.15 ( each 3H, s
-0COCH3) 212 (3H, d J= 1.5 Hz H-18)
2.05 2.02(each 3H, s -OCOCH;) 1.96( 1H, m,
H-2a) 1.85( 1H, m, H-28) 1.83( IH, m, H-6a)
1.80( 1H, m, H-1) 1.76~ 1.71(2H, m, H-7a, B)
1.69( IH, m, H-68) 1.66(3H, s H-16) 1.21
(3, s H-17) 0.74(3H, s H-19); "C-NMR
(125.7MHz CDCCL) & 172.7 170.3 169.9
169. 7 ( each-OCOCH;) 148.2 (C-4) 137.4(C-
11) 134.8(C-12) 114.4(C-20) 81.3(C-13)
79.2(C-14) 77.1(C-9) 76.3(C-5) 72.3(C-
10) 50.6(C-1) 43.0(C-8) 39.4(C-15) 39.1
(C-3) 3L.1(C-17) 27.3(C-6) 27.3(C-16)
27.2(C-2) 27.2(C-7) 21.8 21.4 21.0 20.8
(each-OCOCH;) 17.5(C-19) 14.9(C-18)
[5]
, 14B-hydr0xytaxus'n

4 ( ), mp 63~
65°C, [a]n + 35.95° (¢ 0.462 CHCL), R
(CHCK) Vour 1 730 an~ ' 'H-NMR ( 500 M Hz
CDCL)§6.04(1H, dd J= 122 5.9 Hz H-10)
5.79(1H, + J=1.7Hz H-20a) 5.31(1H, brd
J=1.7Hz H-20b) 5.25(1H, t J= 2.8 Hz H-
5) 4.85(1H, dd J=9.5 56 Hz H-14) 4.09
(H, ddd J=10.Q 6.Q 1.6 Hz H-2) 3.55(1H,
dJ=10.0Hz 2-0H) 2.71(1H, d J= 6.0Hz H-
3) 2.71(1H, dd J= 19.Q 5.6 Hz H-13a) 2.58
(H, dd J=19.0, 9.5 Hz H-138) 2.26( IH, dd
J=15Q 122 Hz H-9) 213 (3H, s -
OCOCH;) 2.11(3H, d J=1.0Hz H-18) 2. 09
2.05( each 3H, s -OCOCH3) 1.97(1H, d, J= 1.6

Hz H-1) 1.92(1H, ddd J= 13.5 13.Q 6. 1 Hz
H-7a) 1.80( H, m, H-6a, B) 1.59( IH, dd J =
150 5.9H7 H-98) 1.57(3H, s H-16) 1.21
(H, ddd J= 13.5 4.5 2.7Hz H-7B) 116
(H, s H-17) 0.89(3H, s H-19); "C-NMR
(125.7 MHz CDCk) & 172.2 170.2 169.7
(each-OCOCH;) 143.2(C-4) 135.7(C-12)
133.9(C-11) 118.8(C-20) 79.1(C-5) 71.2(C-
14) 70.2(C-2) 70.2(C-10) 63.4(C-1) 43.9
(C-9) 43.8(C-3) 39.6(C-8) 38.2(C-13)
37.6(C-15) 34.0(C-7) 31.5(C-16) 28.9(C-
6) 25.8(C-17) 22.3(C-19) 22.0 21.6 21.4
(each-OCOCH;) 21.0(C-18)

[6] )
2-deacety taxuyunnan ne C
3 ( )
mp178~ 180 C, [a]o + 38.8° (¢ 0.500
CHCL), R (CHCH) V., 3 620 1732 an”

'H-NMR (500 MHz CDC}) & 5.36( H, dd J =
6.4 2.2Hz H-2) 5.28(1H, tJ=2.6Hz H-5)
5.26( IH, br s H-20a) 5. 11(1H, dd J= 11. 8§
5.6Hz H-10) 4.99(1H, dd J= 9.2, 4. 6 Hz H-
14) 4.85(1H, br s H-20b) 293(H, d J =
6.4Hz H-3) 2.80(H, dd J=19.0, 9.2 Hz H-
13a) 243 (1H, dd J= 19.Q 4.6 Hz H- 13B)
2.35(1H, dd J= 15.Q 11.8 Hz H-98) 2.17
2.05 2.02( each 3H, s OCOCH;) 1.98(3H, br
s H-18) 1.91(1H, m, H-7a) 1.88(1H, d J =
2.2Hz, H-1) 1.82~ 1.76( 2H, m, H-60, B)
1.72(3H, s H-16) 1.67 (1H, dd J = 15.Q
5.6Hz H-9a) 1.21( 1H, m, H-78) 1.19(3, s
H-17) 0.8 (3H, s H- 19); “C-NMR
(125.7MHz CDCL) & 170.0 170.0 169.8
(each-OCOCH;) 142.4(C-4) 138.6(C-11)
132.4(C-12) 116.9(C-20) 78.4(C-5) 70.7(C-
2) 70.7(C-14) 67.4(C-10) 59.1(C-1) 47.1
(C-9) 41.5(C-3) 39.7(C-8) 39.5(C-13)
37.4(C-15) 33.9(C-7) 32.1(C-17) 28.6(C-
6) 25.4(C-16) 22.5(C-19) 21.8 21.5 21.4
(each-OCOCH;) 21.1(C-18)
[ 7] )
10-deacety ltaxuy unnan ne C

G , mp 168 ~ 170 C,

[a]p - 33.1°(c 0.32L M OH), R(CHCE) Vour
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217

1

3588 3480 1744 1 718 1672 an~' 'H-NMR
(500MHz CDCL)& 8.18(2H, ddd J =87 2.8
1.3Hz 2-0Bzb-Ph) 7.72(2H, ddd J = 87
2.8 1.3 Hz 3“Ph/o-Ph) 7.62(1H, ¢ J= 7.3
1.3Hz 2-0Bz/p-Ph) 7.55~ 7.34( 10H, m, 3'-
NHBz/o- m- p-Ph 3/'Phin', p-Ph 2-OBzm -
Ph) 6.96(1H, d J=9.0Hz 3'-NH) 6. 80( IH,
sH-10) 6.24( H, d J= 8.9 1.2 Hz H-13)
5.82(1H, dd, J=9.Q0 2 5Hz H-3) 5.76(1H, d
J= 7.8 Hz H-2) 4.91 (IH, brdd J = 9.0
3.4Hz H-5) 4.81(1H, dd, J=5.Q 2.5Hz H-
2"y 467(MH, brd J=11.5Hz 7-OH) 4 39
(2H, br s H-20a and 20b) 3.92(1H, d J =
7.8Hz H-3) 3.70 (IH, ddd J = 11.5 5.0
2.1Hz H-7) 3.43(1H, d J= 5.0Hz 2'-OH)
2.52(3H, s -OCOCH;) 2.43(1H, brdd J =
15.4 9.1 Hz H-14a) 2.39~ 2.25(2H, m, H-
6a and 68) 2.24( H, dd J = 15.9 9. 1 Hz H-
148) 2.20(3H, s OCOCH;) 1.79(3H, d J =
1.2Hz H-18) 1.67(3H, s H-19) 1.20(3H, s
H-16) 1.15(3H, s H-17); "C-NMR ( 125.7
MHz CDCL) § 207.2(C-9) 172.8(C-1)
172.3 (4 0COCH; ) 169.3 ( 10-OCOCH5 )
167.1(2-0C OPh) 167.1(3’-NHCOPh) 139.6
(C-12) 137.9( 3'-Ph/q-Ph) 133.7(2-0Bz/q-
Ph) 133.7(20Bzp-Ph) 133.4(C-11) 132.0
(3'-NHBz/p-Ph) 130.3(2-0Bz/o-Ph) 129.3
(3-NHBz/g-Ph) 129.1 ( 3'-NHBzm -Ph)
128. 8(3 -Ph/p-Ph) 128.7(3'-Ph -Ph) 128.3
(2-0Bzf -Ph) 127.0 (3 NHBz/o-Ph) 126.9
(3'-Ph b-Ph) 82.3(C-5) 82.1(C-4) 79.2(C-
1) 78.0(C-10) 77.6(C-20) 75.7(C-7) 75.3
(C-2) 73.1(C-2") 72.3(C-13) 57.6(C-8)
54.9(C-3") 42.7(C-15) 40.3(C-3) 36.2(C-
6) 35.3(C-14) 26.0 (C-17) 22.6 ( 4
OCOCH;) 21.3(C-16) 20.9(10-0COCH; )
16.2( C-19) 14.7(C-18)
[ 8-9] ,
7 -

7 , mp 180 ~ 182 C,
[a]p - 41.0°(c 0.17Q M OH), R ( CHC}) Vour
3532 3 464 1 732 1 670 an” ' 'H-NMR
(500MHz CDCE) & 8.12(2H, ddd J= 85 2.8
1.3 Hz 2-0Bz/o-Ph) 7.62(H, &t ] = 7.4

1.5Hz 2-OBz/p-Ph) 7.51 (2H, m, 2-0OBzm -
Ph) 7.43~ 7.40(4H m, 3'-Ph/o-m -Ph) 7.36~
7.31(H, m, 3 -Ph/p-Ph) 6.49(1H, d J= 9.0
Hz 3-NH) 6.43(1H, brqd J= 6.9 1.5Hz H-
3") 6.27(1H, s H-10) 6.21(1H, «d J=9.1 1.2
Hz H-13) 5.67(1H, d J=7.1Hz H-2) 5.6l
(H, dd J=9.Q 29Hz H-3") 4.94(1H, br dd
J=9.8 2.2Hz H-5) 4.71(1IH, dd J= 5.4 2.9
Hz H-2') 4.40(1H, ddd, J=11.Q 6.7 4.2 Hzy
H-7) 429(1H, brd J = 8.4 Hz H-20a) 4. 18
(H, brd J= 8 4Hz H-20b) 3.79(IH, brd J =
7.1Hz H-3) 3.53(1H, d J= 5.4Hz 2'-OH)
2.55(1H, brddd J = 14.8 9.8 6.7Hz H-6a)
2.45(1H, d J = 42 Hz 7-OH) 2.36(3H, s -
OCOCHs) 2.31(1H, dd J= 15.6 9.0 Hz H-
14a) 2.28~ 2.23( 1H, m, H-14B) 2.25(3H, s -
OCOCH;) 1.88(1H, brddd J = 14.8 11.Q 2.2
Hz H-68) 1.81 (3, dd J= 1.2 1.2Hgz 2~
Me) 1.80(3H, dJ=12HzH-18) 1.72(3H, br
ddJ=6.9 1.2 Hz H-4") 1.68(3H, s H-19)
1.26(3H, s H-16) 1. 15(3L, s H-17); "C-NMR
(125.7MHz CDCk) & 203.7(C-9) 172.8(C-
1) 171.3(10-0COCH;) 170. 3 (4-0C OCH;)
169.0(C-1") 167.0(2-0COPh) 142.1(C-12)
138.1(C-2") 133.7(C-11) 133.7(20Bz/p-
Ph) 131.9(C-3") 131.3(3"-Ph/q-Ph), 130. 2( 2-
OBz/o-Ph) 129.1(20Bz/q-Ph) 129.1(3 -Ph/
p-Ph) 129.0 ( 220Bzm-Ph) 128.7 ( 3-Phtn -
Ph) 127.0( 3-Ph/o-Ph) 84.4(C-5) 81.1(C-
4) 79.1(C-1) 76.5(C-20) 75.6(C-10) 74.9
(C-2) 73.3(C-2") 72.3(C-13) 72.2(C-7)
58.6(C-8) 54.8(C-3"), 45.6(C-3), 43.2(C-
15), 35.6(C-6), 35.6(C-14), 26.9(C-17), 22.6
(40COCH3), 21.9(C-16) 20.9( 10-0COCH;)
14.8(C-18) 14.0(2"Me) 12.4(C-4") 9.6(C-
19) [9- 10]
) cephalom an-

nne
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Isolation and identification of the taxoids fran a cal
lus culture of Taxus cupidata(2)

ZHANG Ln', BAI Jiao', L1Zhan-ln', HUA Hum ng, SAKATI Jun-ichi, ANDO M asa
yosht

( L SchoolofTraditional Chinese M ateria M edica, Shenyang Pham aceu tical University, Shenyang 110016
Chia; 2 Facully of Engineerng, Niigata University, Niigata 950-2181, Japan)

Abstract ObjectiveTo nvestigate the cheam ical constituents of the callus culiure of Taxus cuspidata. M eth-
ods The compounds were iso hted and purified from ethy I acetate and m ethanol extracts of he callus culure
by silica gel colun n chran atography and preparative HPLC, and the structure eluc dation w as carried out by
analyses of the physico-chen ical constants and the spectral data Results Seven taxois w ere obtaned and 1
dentified as taxusin( 1), 2a-acetoxytaxusi( 2), 14B-hydroxytaxusin( 3), 2-deacetyltaxuy unnanne C( 4), 10-
deacety liaxuyunnan ne C( §), 7epi-taxo I( 6) and cephabm annmne( 7), respectively. Conclisions C an pounds
1-5 and 7 are reported from the callus culture of T. cuspidata for the first tm ¢ and compounds 3-5 are not
found yet n the plant of this species

Key words Taxus cupidain; calls culurg taxoid strucire eluc dation



