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Abstract- Four new taxcl related diterpenes were iso-
lated from the roots of Taxus yunnanensis together
with taxol, cephalomannine, 10-deacetyltaxcl, and 10-
deacetylcephalomannine and their structures were eluci-

dated by spectroscopic means.

The natural product taxol {1)! has brought great promise for sufferers of
ovarian and breast cancer, but its scarcity limits its application to small
nurber of patients. The search for new compounds with similar biocactivity
to taxcl or semisymnthetic precursors of taxol therefore is imperative., Our
research on the roots of Taxus yumnanensis collected in the suburbs of Kun-
ming, Yunnan, China led to the isclation of compound, taxuyunnanine A (2)?
which showed comparable cytotoxity to that of taxol (1). On further inves-

tigation, four new taxuyunnanine A related compounds were isolated together
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with taxol {(l},! 10-deacetyltaxol (3),? cephalomannine {4),3 and 10-deace-
tylcephalomannine (5)3 from the ethereal extract of the roots of T. yunna-
nensis. This paper describes the structure elucidation of four new taxuyun-
nanine A related compounds,? 10-deacetyltaxuyunnanine A (6), CguHssOsN, [alp
-50.9° {CHCl;)}, 7-epi-taxuyunnanine A {7), CueHsv01N, [alp -47.3° (CHCLs),
7-epi-l0-deacetyltaxuyunnanine A (8), CyHss013N, [a]lp ~34.9° {CHCl;} and 10-
deacetyl-10-ox0-7-epi-taxuyunnanine A (9}, Cu4Hs30,3N, [alp -70.8° (CHCLs),
by spectroscopic means.

Metabolites (6, 7, 8 and 9) showed very similar !H- and 13C nmr spectra to

those of taxuyunnanine A (2) (see Tables I and II). The H nmr spectrum of 6

differed from that of 2 only in an upfield shift of the H-10 signal (du
5.23 (1H, s}] and the disappearance of the acetyl signal at C-10, suggest-
ing that 6 is a 10-deacetyl derivative of 2. Actually, the triacetate of &
wag identical with the diacetate of 2. Comparisons of the nmr data of 7
with those of 7-epi-taxcl (10}5% revealed that 7 is 7-epi-taxuyunnanine A,
since 7 possessed essgentially the same chemical shifts and coupling pat-
terns as those of 10 except signals of the gide chain at C-13 of 2 but not
those of 1. Likewise the 'H nmr spectra of 8 and 7 show a parallel situa-
tion, that is, metabolite (B) differs from 7 conly in lack of a l0-acetyl
group, and this resulted in an upfield shift of the H-10 signal in 8. In
fact, the triacetate of 8 was identical with the diacetate of 7. The H nmr
spectrum of 9 resembled that of 8. The coupling pattern of Sa-H [dyg 4.88
(1K, dd, J=7.8 and 4.4 Hz)! estabhlighed the a-orientation of the 7-0H group
but the singlet signal of H-10 disappeared. The '°C nmr spectrum of 9 show-
ed a new signal at B¢ 188.73, suggesting that C-10 was oxidized to a car-
bonyl carbon. Actually, 9 showed the same characteristics in its 'H- and
3¢ nmr spectra to those of l0-deacetyl-10-oxo-7-epi-taxol (11)%7 except
for the signals due to the side chain on C-13, which clearly indicated the

presence of taxuyunnanine A type C-13-side chain in 9 instead of that of a




Table 1.

proton
H-2

H-3
H-5
Ha-€
Hp-6
H-7

H-10
H-13

Ha-14
Hb-14
Hs-16
Hs-17
H;-18

Hs-19
Ha-20

Hb-20

H-2'

m-ph1

o-ph2
m-ph2
p-ph2
1-OH
7-0H

10-OH
2-0H

3-NH

4.0Ac
10-0Ac

* Taken from reference 2.

'H nmr data for compounds {2, 6, 7, 8 and 9} in CDCl; (400 MHz, & in ppm from TMS and J in Hz)

2!
567d
{r.1)
3.78d
7.1
4.92 brdd
{9.6, 2.3)
2.52 ddd
(14.8, 9.6, 6.6)
1.87 ddd
{14.8,109, 2.3)
4,38 dd

(6.6, 10.8)
6285
6.19brt
{8.4)

2.32 overlap
2.29 overiap
1158
1.25s
1.82d
(1.3)
167s
4.27 ABd
(8.3)

4.19 ABd
(8.3)
4867d
(2.8)

5.56 dd
(9.1, 2.8)
218t

(7.3)

1.56 m
.23 m
1.23m
083t

(7.0
8.10dd
(7.3, 1.3)
7.60 brt
{7.3)

7.49 br t
(7.3)
7.38m
7.38m
732 m
2223
2,61 br d
(3.9)

378brs

6.36d
{9.1)

235s
223s
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567d
7.1)
3.86d
7.1)
491 brd
8.8)
252 m

1.83 m
420m

523s

617 brt
(8.8)

2.26 overlap
2.26 overlap
111s

1.23 8
1.80s

173s

4.29 ABbr d
(8.6

4.19 ABbr d
(8.6)

469 brs

5.56 dd
(9.3, 4.4)
2171

(7.3

1.55m

1.24 overlap
1.24 overlap
0.83¢

(6.8)

8.09 dd
(7.3, 1.5}
7.61brt
(7.3}

7.32brt
(7.3)
7.38m
7.38m
7.37Tm
2125

434 brs
397 brs

648 d
(83)
233s

7

576d
{7.6)
390d
(7.6}
490 dd
(8.8,3.9)
~2,.40 m

~2.25m

3.69 dd
(11.7,2.9)
6.79 s
6.22 br t
(8.8}
~2.40m
~2.25m
1168
1228
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438brs

438brs
470brs

5.60dd
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{8.3)
1.55m
122 m
122 m
0B2t
(7.3}
8.15brd
(7.3)
7.62brt
(7.3

7.52brt
(7.3)
741 m
741 m
7.35m

468d
(11.7)

353 brs

629 d
{9.3)

245s
220s

574d
(7.6)
aold
{7.6)
4.89 dd
(8.8,4.4)
~235m

~222m

3.67 dd
{11.7,.2.5)
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6.24 brt
(8.3)
~2.35m
~2.22m
1.10s
1.23s
1.78 s

1.72s
4.41 ABd
{8.8)
4.38 ABd
{8.8)
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5.59 dd
(9.3,2.4}
219t
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1.55m
1.23m
1.23m
0.821t
(7.3)
8.15brd
(7.5)
762brt
{7.5)

7.53brt
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7.39m
7.39m
7.34m
200s
4.73d
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414 brs
3.49brd
(4.4)
6.30d
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5.88 d
.1
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4.88 dd
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224 m
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383 brd
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616 brt
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~2.41m
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1.22s
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(7.8)
1.85m
1.23 m
1.23m
0.831
6.6)
816 brd
{7.5)
7.64brt
(7.5)

7.54 brt
7.5)
~7.40 M
~7.40m
7.35m

446d
(11.7)

376brs
642d

8.2)
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Table 1. '3C nmr data® for compounds (2, 6, 7, 8 and 9) in CDCl3 (100 MHz. & in ppm from TMS)

carbon

C-6

c-9'

c-10

g-phl

o-ph1
m-ph
p-ph

C=0 ph1
g-ph2
c-ph2
m-ph2
p-ph2
4-0Ac Me
4-QAc C=0
10-0Ac Me
10-0Ac C=0

a) The assignments were based on noise decoupling, DEPT, 'H-13C CcOSY, HMBC and
comparisons of the data with related compounds.

weaoa=onoown

covoooowracaoabhgog Tttt ooaon o000 +tono

¢

78.8
75.0
45.8
811
84.4
35.6
72.0
58.5
203.6
75.6d
133.2
141.9
72.3
35.6
43.2
21.9
26.8
14,7
8.6
76.5
172.8
731

173.1
368.5
25.3
31.3
22,2
13.8

129.2

130.2

128.7

133.6

166.8

138.1

126.9

128.9

128.2
225

170.2
20.8

171.2

b) Taken from reference 2.
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76.5
173.3
731
54.4
173.3
36.4
254
N3
22.3
13.9
129.2
130.2
128.7
133.7
166.8
138.2
126.8
128.8
1281
225
170.3

79.1
75.3
40.3
82.1
827
361
757
875
207.2
78.5d
133.4
139.7
72.2
35.3
42.7
21.3
26.0
14.8
16.2
77.6
172.8
73.1
54.4
173.0
36.6
25.4
3.3
22.3
13.8
129.3
130.3
128.9
133.7
167.1
138.1
126.8
129.0
128.2
225
172.2
20.9
169.4

79.2

78.9
74.9

81.6
82.6

129.2
130.2
128.8
1338
166.8
138.0
126.8
129.0
128.3

25
172.2
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n-hexanoyl : —C-CH;~CH;-CH,-CH,-CH,
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R'" R? R® R* R®
(1} OH H QAc H benzoy!
2y OH H OAc H n-hexanoyl
(3) CH H OH H benzoyi
4 OH H OAc H tigloy!
{5 OH H OH H tigloyl
(8) OH H OH H n-hexanoyl
(7) H OH OAc H n-hexanoyl
8 H OH OH H n-hexanocyl
9} H OH =0 n-hexanoyl
(10} H OH OAc H benzoy|
(11) H OH =0 benzoyl
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taxol type. We thus elucidated the structures of 6, 7, 8 and 9 as 10-de-
acetyltaxuyunnanine a, 7-epi-taxuyunnanine A, 7-epi-l0-deacetyltaxuyunna-
nine A and 10-deacetyl-10-ox0-7-epi-taxuyunnanine A.

Among the new compounds reported here, % is the third to possess a struc-
ture in which both C-9 and C-10 were oxidized to a carbonyl carbons.5?
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