
!"#$%&'()

!"#$%&' ()*+),-.-/!00"-.//2-./6

4

4

4

*+,-

"-.-/2.:2-.444

./,-

"-.-/2.12./

4

0123

"

BF[\%)çè

#-./39<7/3./1.:20$

!`abc

>2?"@A"GG'"@D/=0EF&?!G_?̀ /-0D/=0EF&?

ÔÕÖ×ØvØÙÚhw¤Û8+ÜÝ�d/0

IJK

/!0!:

!

L

4

M

-!0!:

!

#NO

/!0!:

!

PQR

-!0!:

!

STU

/!0!:

!

!

VWX

0!:!5

!

/

â?>ª�B=�=�

%

-

â?>ª�B=>ª�<=�

%

0

â?Z4#sx�PÙÌ()VWß÷£¤%&>]

%

:

5ç�4#î�$*%)ß÷%&>]

!

5ç

:5..:=%

5

>B>ª<=�>�%&o

!

Y�

/..3..

1

4

2

!

0Ñã<�

#L$Q$

#$~lm6ù��

#(PU-=:E3$

=$ÞÇ%&7+8

6&'"8/)4+"8 7*%+)&4*7

3ÇµÇ

çz­~ú\e¡Æ{

&

èp7e¡9:Ê

!

�W;�

)R7Y)X+Q)\U2:.7

<O=xî�¨¼yLd¬�ÇµÇç

e¡z­«ï{kEo

!

nåQo¡*�Ì�áB=£¤�±oÌ$�Â

&

%7+83ÇµÇçz­{kÓ©

/5

.oÌ$

!

{#ß

"/-2&]&2H_C#&'@)I&@F"F@'#:$)#1X!/-X!/:<!/=A$2/=2_C'%&]C&F#"')F"21!/-!/:2#%@)I&@F"F@'#<$)

#1X!/-!!/0<!/5X$2/-2_C'%&]C&F#"')F"21!/0!/52#%@)I&@F"F@' ?)#_CA)*#)%#=$)#1X!//<!/0A!/5X$2/02_C'%&]C&F#"')F"2

1!//!/52#%@)I&@F"F@'#>$)#1A!/.<!/-X$212_C'%&]C&F#"')F"2/.!/-2'@)I&@F"F@'#?$)#1!!/.<!/-X$212_C'%&]C&F#"')F"2

/.!/-2'@)I&@F"F@'#H$)/2

>|?È

#I$)

M@*

202Y2

îA�£

#J$)=2?)#_&]CM")?HN)%&A202Y2J"A"F#&*@')#K$)

�¢­£

#:L$)=2?)#_&]CM")?HN)%&A202Y2JABF&*@')#::$)#=!!1A$2

íBC�£

#:<$)

DEµÇç

#:=$)

GF*

#:>$)_C'%&]C'@2

_C'%&V&,&A@')#:?$&

oÌ$

: M:<):>):?

ßóË%�£C;R$>{kÓ©

&

fpoÌ$ú\e¡G\��¯º

!

oÌ$

:)=)>)?

\Å�g±~ú\e¡

!

ô>

:

³

?

~¶�

!X

bW��

!Y7

5.

|{#ß

/E/3 g.E5/).E13 g.E61

"

R&

345

!

7+83

%

ÇµÇçz­

%

>HIöS³ãäµ

%

ÄÅ£

%

ú\e¡

6789:

!(-6:E-

;<=>?

!P4444444

;@A:

!/../2=66."-.-/#/-2-.//2.6

+XY!/.E/=000Z[E/../2=66.E-.-/E/-E..:

N0()*'-&'$.1,*,A(.,1+7$),0(O,P5'(Q,7-',$+1&'"/2)3+"/4*%+)&3*4

&(-C(1-./,0(*7-.,*R*.+&-))-,$7" -',*C*,"

;PY9"I2*&IJ

/!0!:

!7\YiBI

-!0!:

!8\P!SL@IJ2]@"

/!0!:

!

<>!Sj@IJ2?)@

-!0!:

!+PYL@2H@IJ

/!0!:

!

!UP!S8_@2?@I

0!:!5

!

/

!)$""'"25$&%7&)/!O(8&8 :8+;(%-+4/"26$+8(-(U(,+)+8(%

-

9)&,(7/"26$+8(-(U(,+)&'!)+(8)(-!

O(8&8 :8+;(%-+4/"26$+8(-(U(,+)+8(%

0

<8@+8((%+8@ T()$8"'"@/A(-(&%)$ 6(84(%2"%6"7#%($(8-+;(=(;('"#7(84

&8, :4+'+P&4+"8 "29*4$(84+)U(,+)+8&'U&4(%+&'-+8 O(8&8 5%";+8)(%

:

X$(8@P$"* <8@+8((%+8@ A(-(&%)$ 6(84(%2"%

N"",GU(,+)+8(O"7"'"@"*-!*1-4&8)(-2%"7O(8&8 5%";+8)(!X$(8@P$"* IEFFIZ!6$+8&%

5

6$+8(-(U&4(%+& U(,+)&!6$+8& 9)&,(7/"26$+8(-(U(,+)&'!)+(8)(-![(+?+8@ VFFJFF!6$+8&

561,7-',"O&*#B'C#_)"I#@2@INA"??"#&%CF&I*#@#B)I#*N%&?#_)>#XPF)]#%"F#&N6&'"8/)4+"8 7*%+)&4*7A)",)*V"*)' &I A@2

H&H&AC*"FF_"%@')#L$Q$2@I'BF)' ?&B*)?"F%&H_"J)*#(PU-=:E3$ "*#_)F)AA?&')A+8 ;+4%"ETI')%#_)JB@'"IF)&NV@&"F2

#@,@#C*F%))I@IJ!#_)H_C#&F_)?@*#%C@I,)*#@J"#@&I &N"F#@,)>#XPF)]#%"F#̀ "*F"%%@)' &B#VC*@A@F"J)A!R7Y!X+Q!\U2:.7

F&AB?I F_%&?"#&J%"H_C"I' -(7+G#%(#\$L7?)#_&'*EO_)*#%BF#B%)*&N@*&A"#)' F&?H&BI'*̀ )%)@')I#@N@)' &I #_)V"*@*&N

H_C*@F&F_)?@F"AH%&H)%#@)*"I' ?&')%I *H)F#%&*F&HC#)F_I&A&J@)*EP#&#"A&N/5 F&?H&BI'*̀ )%)&V#"@I)' N%&?6K7*%+)&4*7

A)",)*!@IFAB'@IJ/-2&]&2H_C#&'@)I&@F"F@' #:$!#1X!/-X!/:<!/=A$2/=2_C'%&]C&F#"')F"21!/-!/:2#%@)I&@F"F@' #<$!#1X!

/-!!/0<!/5X$2/-2_C'%&]C&F#"')F"21!/0!/52#%@)I&@F"F@' ?)#_CA)*#)%#=$!#1X!//<!/0A!/5X$2/02_C'%&]C&F#"')F"21!

//!/52#%@)I&@F"F@' #>$!#1A!/.<!/-X$212_C'%&]C&F#"')F"2/.!/-2'@)I&@F"F@' #?$!#1!!/.<!/-X$212_C'%&]C&F#"')F"2

/.!/-2'@)I&@F"F@' #H$!/2'&')F"I&A#I$!M")?HN)%&A202Y2J"A"F#&*@')#J$!=2?)#_&]CM")?HN)%&A202Y2J"A"F#&*@')#K$!"*2

天
然
产
物
研
究
与
开
发



#%"J"A@I)#:L$!=2?)#_&]CM")?HN)%&A202Y2JABF&*@')#::$!#=!!1A$2%&*)&*@')#:<$!)#_CAF"NN)"#)#:=$!?"A#&A#:>$ "I'

_C'%&]C'@_C'%&V&,&A@')#:?$EP?&IJ#_)?!F&?H&BI'*:2:<!:> "I' :? )̀%)@*&A"#)' N%&?#_)J)IB*6&'"8/)4+"8 N&%#_)N@%*#

#@?)EP''@#@&I"AAC!#_)V@&"**"C%)*BA#**_&̀)' #_"#F&?H&BI'*:!=!> "I' ? "AA_"' F)%#"@I "I#@2@INA"??"#&%C"F#@&I*E7&?2

H&BI'*: "I' ? *@JI@N@F"I#AC@I_@V@#)' !XH%&'BF#@&I @̀#_ Y7

5.

,"AB)*&N/E/3 g.E5/ "I' .E13 g.E61

"

R%)*H)F#@,)ACE

8(" 9$7/1"6&'"8/)4+"8 7*%+)&4*7A)",)*%>#XPF)]#%"F#%F"%V&I /6 BI*"#B%"#)' N"##C"F@'*%NA",&I&@' JACF&*@')*%"I#@2@INA"?2

?"#&%C"F#@,@#C

44

7+8

6&'"8/)4+"8 7*%+)&4*7 #L@IIE$ SE+&I

ßJC<

#7&I,&A,BA"F)")$

�£C;gé=KLM

S>F

!

NO1ê�P�

&

?@{AÑýB¢?

)

â

?

)

X?

)

XYLx

&

7+8x1Ñ

,

QRF>

-!

Ñ

u

!

¡S

!

Å�TÊ

)

3 ~þM

'/(

&

êUÄ$�

!

@�?@WÑ:8JVW°

)

A¢\

)

/c\Lã

Ë

&

Ð37Xì,

!

:8JVW°

!

Æ{�ÒÄr

°

&

YZßr

!

µ�7+83o=Æ{%&~y/

Ñs

!

[�Oä!8w

#

7+8Sw

$

o=Æ{~Ñ

s

!

%>{k�±2=$�±

)

Íã�£±

)

R\Ô

±L

0.

.oÌ$

'-2:(

&

ßº¥7+83~o=a

]

!

)�7+83>�Â4^

)

e¡²~ú\_°ô

$oÌ$Ö`\�$

!

F%&0Ñã<�

#L$Q$

#

$~lm6ù��

#(PU -=:E3$

ß=$e¡$)

ÞÇóË%&27+83ÇµÇçz­~o=Æ

{

!

Û-)�7+83>~ú\e¡Æ{

!

ßô½z

pWxPQ~ÌQ()VW|}Qù§a

&

:;

BCDEF

:E:;

GHDBC

;%BM)%Pd25..

Ç0bdr�

#

±B

;%BM)%

�

�

$%U"#)%*)-=15

ÇDM¼yO=�

!-116$+P

Ç

�7���

#

²B

U"#)%*

��

$%+@I&)]TA#@R"#)

0...2LOj&%V@#%"H

¼*cW�

#

²BÂ<d��

$%

PHHA@)' $_&#&H_C*@F*7_@%"*F"I d/..

e|O£=�

#

­B

PHHA@)' $_&#&H_C*@F*

��

$%j;\L75-

Çî

�¨¼y

#

Y�Gf3��

$%;O-5*

64!·

#

±

BÂ<Vg��

$%7X

-

���

#

²BÂ<d��

$%

���

#

²BÂ<d��

$%

h-O=;�

#S<

-5:

$

³

<O=;�

#

?Ó ioß��

$%X+Q #0. b5.

"

?!

,F

9R7

��

$%R7Y#

,Fjk��

$%O&C&H)2

"%A\U2:.7#

Y�l±�<£��

$%PJ)A"<L"*_

<

#

!mf'no8��

$%7_%&?7&%)X+Q27

/6

î�¨

ÇO=<

#/. ??f-5. ??!5

"

?!

pç'={��

�

$%

qá��

#

y GHI��

$%

rst

#ROO$

³

ã<�

#L$Q$

¹uÑ²B

Q@J?"2PA'%@F_

��

!

³´

�G

#<;Q$

³

+>R>

��0

#

²B

S@VF&

��

$!!X

�����

#

y ¡¢!=$<£�¥��

$&

]

^oW��\ß{�E

#

!m5v��

$

³O=E

#

²B

O>+YP

��

$&

7+83Ñ

-./1

é

=

��9â?Zwx�@

yz

!

�â?>ª�B=�=�á{|l��±ß

JC<�£C;R$7+8

6&'"8/)4+"8 7*%+)&4*7

#L@IIE$ SE+&I

~3

&

�t

#!XE-./12.=/0$

'%

Ñâ?Z4#sx�PÙÌ()VWß÷£¤%&

>]

&

:E<;

ÞYD8ß

7+8ÃÄ3

#/3E. MJ$!

ÅÆ

!

W

/.

}-

3.a

ÇÈP�~®|}

-

Ë

!

÷Ë

- _&

ÌÍ|}¼

!

n

Î�ÏÓKÔÕ

#

�

/E6 MJ$&

ÖKÔÕW¶{Ù

!

`ËWÝÞß

)

ÇµÇç

)

�7Èà}

!

nÎ~*»

�

!

Ó©ÝÞßz­

/-0E. J!

ÇµÇçz­

6/.E.

J!

�7Èz­

035E. J!

¶z­

06.E. J&

{#Û

L$Q

#$~lm6ù��

#(PU-=:E3$

b

ßú\e¡G\ÞÇ

!

�à}z­«ïe¡G\

!

}

ú\e¡w�~ÇµÇçà}z­

#6..E. J$

�;

�<O=

#/.. b-..

3

$!

W|�S?

2

SÈ

#/v.

%

.

v/$

�øAuÓ©

3

.®{

<%EPbS& <%E;#/=.E.

J$

�;�<O=

#-.. b0..

3

$!

WÝÞß

2

ÇµÇ

ç

#/v.

%

5v/$

�øAuÓ©

3

.®{

<%E;2/ b;2

3&

ô>

<%E;2-

�ioÌ$

I#5.E. ?J$!<%E;25

�

ioÌ$

:>#-.E. ?J$& <%E;25

���¼

#/0E. J$

�

R7Y

<-�

!

WSÈ

2

¶

#0.a

%

/..a$

�øAu

Ó©

3

.®{

<%E;252Pb;252S& <%E;2527#/..E.

?J$

�î�¨Ç

\$L7#7_%&?7&%)X+Q27

/6

!-0a

Ç

�

2

¶

!0 ?LZ?@I$

Ó©oÌ$

:=#4

(

n:.E-/ ?@I!

33E. ?J$& <%E;252>#/E. J$

��y

<A"*_

<O=

!

WÇ�

2

¶

#:0a

%

5.a$

�øAuÓ©

//

.®{

<%E;252>2/ b;252>2//& <%E;252>20#:6E3 ?J$

�î

�¨Ç

\$L7#:5a

Ç�

2.E/a

Sµ¶

$

{#Ó©o

Ì$

: #4

(

n0.E-. ?@I!=E6 ?J$)

oÌ$

> #4

(

n

03e-/ ?@I!/.E. ?J$)

oÌ$

:?#4

(

n:.E0. ?@I!

/5E5 ?J$& <%E;252>26#=5E0 ?J$

�î�¨Ç

\$L7

#:5a

Ç�

2.E/a

Sµ¶

$

EoÓ©oÌ$

<#4

(

n

:5E:- ?@I!/0E/ ?J$& <%E;252>2/.#/35E- ?J$

�î�

-/.-

!"#$%&'()

44444444444444444444 4d&Ae00

天
然
产
物
研
究
与
开
发



¨Ç

\$L7#:5a

Ç�

2.E/a

Sµ¶

$

Ó©oÌ$

?

#4

(

n 5-E-5 ?@I!3E. ?J$& <%E;252>2// #/53E.

?J$

�î�¨Ç

\$L7#3.a

SÈ

2.E/a

Sµ¶

$

{

#Ó©oÌ$

=#4

(

n5.E-0 ?@I!/.E5 ?J$)

oÌ$

H#4

(

n5-E0/ ?@I!0E/ ?J$&

<%E+#/36 J$

�;�<O=

#-.. b0..

3

$!

W

|�S?

2

SÈ

#/v.

%

.v/$

�øAuÓ©

3

.®{

<%E+2/ b+23& <%E+2=#:.E. J$

�

\U2:.7

<O=

!

W|�S?

2

SÈ

#/v/$

AuÓ©

:

.®{

<%E+2=2

Pb+2=2+& <%E+2=2+#-.E.J$

��y

<A"*_

<O=

!

WÇ�

2

¶

#5a

%

/6a$

�øAuÓ©

5

.®{

<%E

+2=2+2/ b+2=2+25& <%E+2=2+20#/6-E: ?J$

�î�

¨Ç

\$L7#/:a

Ç�

2

¶

$

EoÓ©oÌ$

:<#4

(

n

5.E0. ?@I!/5E1 ?J$!<%E+2=2+2:#/..E. ?J$

�î

�¨Ç

\$L7#/:a

Ç�

2

¶

$

{#Ó©oÌ$

J#4

(

n0.E-5 ?@I!3E. ?J$)

oÌ$

K#4

(

n0-E5. ?@I!

6E3 ?J$)

oÌ$

:L#4

(

n:5E-. ?@I!/.E/ ?J$)

o

Ì$

::#4

(

n:=E0. ?@I!/.E6 ?J$&

:E=;

ÜÝ�dÍà

/E0E/4

,-cd9:

},Ñ�ä=í-~lm6ù��

#(PU

-=:E3$

��

!

'

/ f/.

5

.

Z?L

�ø/0

!

��/0

¼�¾

1=

õ����ö>

!

÷õ�$

/..

"

L

��

ã¼

&

Wè

/.a <;Q

~

+R>R

��0Ñ

03 c)

5a 7X

-

���>��

-: _

ÚN��0

!

{#�$

öe�ø~ý��t

!

ÁV��

-: _!

÷Ïø

0

.ð

õ

!ROO

¬�±��'eª

&

/E0E-4

��cC��

F%&�Wã<�

#L$Q$

#$~lm6ù��

#(PU-=:E3$

��\ÞG\ÞÇ

!

�à}z­³f

poÌ$«ïe¡G\

!

},Ñ�ä=í-~

(PU

-=:E3

��

!

'

/ f/.

5

.

Z?L

�ø/0

!

��/0

¼�¾

1=

õ����ö>

!

÷õ�$

/..

"

L

��

ã¼

&

6Ú

!

è

03 c)5a 7X

-

���>��

-: _!

Õ�Ï{#�$öe�ø~ý��t

!

æ�$Ý�

øß

/

"

JZ?L

~

L$Q

«ïÿ¢

!

eùø(úÍ�û

Ï

#

��¼

$)

ÞÇÏ

#L$Q p

��¼

$

³ü¡�ûÏ

#

x�v�

pL$Q p

��¼

$!

÷Ïø

0

.ðõ

&

l

m6ù��

(PU-=:E3

è

03 c)5a 7X

-

LÉ��

�>��

-: _

Ú

!

Ú.}��¼yG¼

/..

"

L

¬

,©��ö>

!

'û

!X

���Ãº(��

!

W��

�è

5:. I?

Ê�±

X+

|

!

çJoÌ$�

!X

0%

~¶�ª

&

<;

áâOP

<E:;

Oãäà

44

w Ä

:;

ÐOÞ�$

#

SÈ

$%'

!

(

-5

+

p3.e66

#).e.5:!R)X\$%\(2>QY2RQ"7\P-1/e/1= . 'R2

\(

2

#F"AF' N&%7

/6

\

-3

X

0

!-1/e/1= .$&

/

\!R(#5..

R\G!7+

0

X+$

*

"3e35#/\!''!]n5e3!-e: \G!\2

/.$!=e.3 #/\! ''!]n5e3!/e1 \G!\2//$!5e:-

#/\!'#!]n/.e3!3e0 \G!\2/5$!5e-0#/\!'#!]n

/.e3!3e= \G!\2/=$!-e=.#/\!*!\21$!-e:/ #/\!

?!\2/:V$!-e-= #/\!*!\2/:"$!-e-5 #-\!#!]n

3e: \G!\2-$!-e.5#-\!k!]n3e5 \G!\2/3$!-e..

#/\! ''! ] n 3e5! :e6 \G! \2/0 $! /e-6 b/e=-

#/-\!?!\20 b6$!.e10 #0\!#!]n 3e5 \G!\2

/6$%

/0

7!R(#/-5 R\G!7+

0

X+$

*

"-/:e: #72/-$!

/33e3#72/$!/3.e=#72/.$!/0:e1#72/=$!/00e0#72

//$!/-=e/ #72/5$!5-e6 #72/0$!:6e: #721$!05e0

#726$!05e.#72-$!0.e=#725$!0.e-#723$!0.e/#72

:$!-1e. #72/:$!-6e5 #72=$!-=e/ #720$!-/e5 #72

/3$!/:e=#72/6$&

Ûyäå'sU

'5(

Ñsgq

!

�

±oÌ$ß

/-2&]&2H_C#&'@)I&@F"F@'#

�Â��

/$&

w Ä

<;

ÐOÞ�$

#

SÈ

$%\(2>QY2RQ"7\

P-10e-// = 'R2\(

2

#F"AF' N&%7

/6

\

-1

X

0

!-10e-//

3$%>7+#R)X\$"

(

#

%$

$ --1 #2.e.3$&

/

\ !R(

#5.. R\G!7+

0

X+$

*

"=e5-#/\!''!]n/5e-!//e.

\G!\2/:$!5e1=#/\!''!]n//e6!1e1 \G!\2/0$!

5e=-#/\!''!]n/5e-!=e3 \G!\2/5$!5e0. b5e:/

#0\!?!\21!/.!/-$!0e11#/\!k!]n=e5 \G!\2

/=$!-e1/#-\!k!]n=e6 \G!\2//$!-e-5#-\!#!]

n3e: \G!\2-$!-e.= #-\!k!]n3e. \G!\26$!

.e61#0\!#!]n3e5 \G!\2/6$%

/0

7!R(#/-5 R\G!

7+

0

X+$

*

"/33e=#72/$!/03e5#72/5$!/0/e5#721$!

/0.e1#72/-$!/-1e- #72/0$!/-6e: #72/.$!/-=e:

#72/:$!3:e3#72/=$!05e/#72-$!0/e-#72/3$!0.e3

#72:$!0.e0#723$!0.e-#72=$!0.e-#725$!-6e/#72

6$!-3e.#72//$!-=e/#720$!/.e-#72/6$&

Ûyä

å'sU

'=(

Ñsgq

!

�±oÌ$ß

#1X!/-X!/:<!

/=A$2/=2_C'%&]C&F#"')F"21!/-!/:2#%@)I&@F"F@'&

w Ä

=;

ÄOÞ�$

#

SÈ

$%'

!

(

-5

+

2/.e:5#)

.e.0.! R)X\$% >7+# R)X\$"

(

#

%$

$ -:0 # p

.e.-$&

/

\!R(#5.. R\G!7+

0

X+$

*

"=e5-#/\!''!]

n/5e-!//e/ \G!\2/:$!5e16#/\!#!]n//e- \G!

\2/5$!5e==#/\!''!]n/5e-!=e5 \G!\2/0$!5e:1

#/\!''#!]n/.e=!5e0!/e5 \G!\21$!5e:0#/\!

0/.-

d&Ae00 444444

Í��L

"

7+83ÇµÇçz­o=Æ{xú\e¡%&

4

天
然
产
物
研
究
与
开
发



7

/4

w Ä

: M:?

Zw¤Oã

<@Je/4O_)F_)?@F"A*#%BF#B%)*&NF&?H&BI'*:2:?

?!\2/=$!5e03#/\!''#!]n/-e:!3e0!/e5 \G!\2

/.$!:e/0 #/\! ''!]n=e5!/e- \G!\2/-$!0e==

#/\!*!XR)$!-e00#-\!#!]n3e5 \G!\2-$!-e-/

#/\!k'!]n3e:!/e5 \G!\2/3$!-e.3#-\!#'!]n

3e5!/e5 \G!\26 $! .e16 #0\!#!] n 3e5 \G!\2

/6$%

/0

7!R(#/-5 R\G!7+

0

X+$

*

"/3=e. #72/$!

/0=e3#72/0$!/0:e=#72/=$!/00e.#721$!/-1e0#72

/5$!/-=e=#72/:$!/-5e5#72/.$!30e0#72/-$!5-e.

#XR)$!0=e0#72//$!0:e6#72-$!0.e3#723$!0.e-

#72=$!0.e/#725$!0.e/#72:$!-6e=#720$!-=e.#72

6$!-/e3#72/3$!/:e5#72/6$&

Ûyäå'sU

'=!3(

Ñsgq

!

�±oÌ$ß

#1X!/-!!/0<!/5X$2/-2

_C'%&]C&F#"')F"21!/0!/52#%@)I&@F"F@' ?)#_CA)*#)%&

w Ä

>;

ÄOÞ�$

#

SÈ

$%'

!

(

-5

+

2:e3:#)

.e.0:!R)X\$%\(2>QY2RQ"7\P-10e-// = 'R 2

\(

2

#F"AF' N&%7

/6

\

-1

X

0

!-10e-// 3$&

/

\!R(#5..

R\G!7+

0

X+$

*

"=e:1#/\!''!]n/5e-!//e. \G!

\2//$!5e1=#/\!#!]n/.e1 \G!\2/.$!5e=0#/\!

''!]n/5e-!=e= \G!\2/-$!5e:0 #/\!*!\2/=$!

5e01#/\!*!\21$!:e//#/\!k!]n=e3 \G!\2/0$!

-e-3#:\!#!]n3e- \G!\2-!/:$!-e/6#-\!k!]n

3e: \G!\26$!-e.5#-\!'!]n3e6 \G!\2/3$!.e1:

#0\!#!]n3e5 \G!\2/6$%

/0

7!R(#/-5 R\G!

7+

0

X+$

*

" /33e6 #72/ $! /0=e= #72/- $! /0:e= #72

/=$! /00e/ #721 $! /-1e0 #72/. $! /-=e= #72// $!

/-5e5#72/5$!30e0 #72/0$!0=e0 #72/:$!05e. #72

-$!0.e3#72:$!0.e-#725$!0.e-#72=$!0.e/#723$!

-6e=#726$!-=e/#720$!-/e3#72/3$!/:e5#72/6$&

Ûyäå'sU

'6(

Ñsgq

!

�±oÌ$ß

#1X!

//<!/0A!/5X$2/02_C'%&]C&F#"')F"21!//!/52#%@)I&@F

"F@'&

w Ä

?;

ÐOÞ�$

#

SÈ

$%'

!

(

-5

+

25e6-#)

.e.06!R)X\$%\(2>QY2RQ"7\P-15e--3 . 'R 2

\(

2

#F"AF' N&%7

/6

\

0/

X

0

!-15e--3 0$&

/

\!R(#5..

R\G!7+

0

X+$

*

"=e:1#/\!''!]n/5e-!//e. \G!

\2//$!5e13#/\!#!]n/.e1 \G!\2/-$!5e=/#/\!

''!]n /5e-!=e6 \G!\2/0 $!5e:. #/\! '#!] n

//e.!3e6 \G!\2/.$!:e.3 #/\!k!]n=e5 \G!\2

1$!-e-3#-\!#!]n3e: \G!\2=$!-e/1#-\!k!]n

6e/!3e3 \G!\2/:$!/e0- b/e=-#/6\!?!\2- b5!3!

6!/5 b/3$!.e1. #0\!#!]n=e6 \G!\2/6$%

/0

7

!R(#/-5 R\G!7+

0

X+$

*

"/33e6 #72/$!/03e0 #72

/.$!/0-e1 #72/0 $! /-1e: #72/- $! /-=e5 #72// $!

30e:#721$!06e: #726$!05e. #72-$!00e. #72/=$!

0.e3#72:$!0.e0 #72/5$!0.e- #725$!0.e/ #72=$!

-6e=#72/:$!-=e0#723$!-=e/#720$!-0e3#72/3$!

/:e:#72/6$&

Ûyäå'sU

'1!/.(

Ñsgq

!

�±

oÌ$ß

#1A!/.<!/-X$212_C'%&]C&F#"')F"2/.!/-2

'@)I&@F"F@'&

:/.-

!"#$%&'()

44444444444444444444 4d&Ae00

天
然
产
物
研
究
与
开
发



w Ä

H;

ÐOÞ�$

#

SÈ

$%'

!

(

-5

+

p=e5:#)

.e.05!R)X\$%\(2>QY2RQ"7\P-15e--3 0 'R 2

\(

2

#F"AF' N&%7

/6

\

0/

X

0

!-15e--3 0$&

/

\!R(#5..

R\G!7+

0

X+$

*

"=e:1#/\!''!]n/5e-!//e/ \G!

\2//$!5e16#/\!#!]n/.e1 \G!\2/-$!5e=-#/\!

''!]n /5e/!=e3 \G!\2/0 $!5e:/ #/\! '#!] n

/.e6!3e3 \G!\2/.$!:e.3 #/\! ''!]n=e=!/e0

\G!\21$!-e-=##!-\!]n3e5 \G!\2=$!-e/1#-\!

k!]n6e/!3e3 \G!\2/:$!/e0- b/e=-#/6\!?!\2

- b5!3!6!/5 b/3$!.e1/ #0\!#!]n=e6 \G!\2

/6$%

/0

7!R(#/-5 R\G!7+

0

X+$

*

"/33e6 #72/$!

/03e0#72/.$!/00e. #72/0$!/-1e0 #72/-$!/-=e5

#72//$!30e: #721$!06e: #726$!05e0 #72-$!0-e=

#72/=$!0.e5#72:$!0.e5#72/5$!0.e:#725$!0.e-

#72=$!-6e= #72/:$!-=e5 #723$!-=e- #720$!-0e=

#72/3$!/:e:#72/6$&

Ûyäå'sU

'1!/.(

Ñsg

q

!

�±oÌ$ß

#1!!/.<!/-X$212_C'%&]C&F#"')F"2

/.!/-2'@)I&@F"F@'&

w Ä

I ;

ÍOÅ[

%

/

\ !R(# 5.. R\

8

!

7+7A

0

$

*

"0e=:#-\!#!]n=e= \G!\2/$!/e53#-\!

?!\2-$!/e-- b/e01#/6\!*!\20 b//$!.e66#0\!

#!]n=e6 \G!\2/-$%

/0

7!R(#/-5 R\

8

!7+7A

0

$

*

"

=0e0#72/$!00e. #72-$!0-e/ #720$!-1e1 #72:$!

-1e6#725$!-1e6 #72=$!-1e6 #723$!-1e= #726$!

-1e5#721$!-5e1#72/.$!--e1#72//$!/:e0#72/-$&

Ûyäå'sU

'//(

Ñsgq

!

�±oÌ$ß

/2

>|

?È

&

w Ä

J;

ÄOÅ[

%\(2>QY2RQ"7\P::3e.1/

6 'R 2\(

2

#F"AF' N&%7

-/

\

/1

X

//

!::3e.1- 3$&

/

\

!R(#5.. R\G!+RQX2,

=

$

*

"6e.= #-\!'!]n6e6

\G!\2-l!=l$!=e65#-\!'!]n6e3 \G!\20l!5l$!

=e:-#/\!*!\26$!=e/1#/\!*!\2=$!5e06#/\!'!]

n3e3 \G!\2/ll$%

/0

7!R(#/-5 R\G!+RQX2,

=

$

*

"

/33e=#72:$!/=:e5 #723$!/=/e0 #725$!/=.e. #72

:l$!/5=e5 #72-$!/5=e: #721$!/00e0 #720$!/0/e/

#72-l!=l$!/-.e1#72/l$!//5e-#720l!5l$!/.0e1#72

/.$!/./e6 #72/ll$!16e1 #72=$!10e6 #726$!35e6

#725ll$!30e- #720ll$!3/e0 #72-ll$!=6e. #72:ll$!

=.e0#72=ll$&

Ûyäå'sU

'/-(

Ñsgq

!

�±

oÌ$ßM@*

202Y2

îA�£

&

w Ä

K;

ÄOÅ[

%\(2>QY2RQ"7\P:33e/.-

3 'R 2\(

2

#F"AF' N&%7

--

\

-/

X

/-

!:33e/.0 0$&

/

\

!R(#5.. R\

8

!+RQX2,

=

$

*

"6e.=#-\!'!]n6e1

\G!\2-l!=l$!=e65#-\!'!]n1e. \G!\20l!5l$!

=e50#/\!*!\26$!5e:.#/\!'!]n3e3\G!\2/ll$!

0e35#0\! '!]n-e: \G!=2XR)$%

/0

7!R(#/-5

R\

8

!+RQX2,

=

$

*

"/33e3#72:$!/=.e.#72-$!/53e=

#72:l$!/5=e: #721 $! /5-e: #725 $! /5/e= #723 $!

/0-e1 #720$!/0/e0 #72=$!/0/e. #72-l!=l$!/-.e1

#72/l$!//5e/ #720l!5l$!/.:e0 #72/.$!/./e= #72

/ll$!1:e. #726$!35e6 #725ll$!30e/ #720ll$!3/e-

#72-ll$!=3e1#72:ll$!=.e-#72=ll$!=.e.#=2XR)$&

Ûyäå'sU

'/0(

Ñsgq

!

�±oÌ$ß

=2?)2

#_&]CM")?HN)%&A202Y2J"A"F#&*@')&

w  Ä

:L ;

Ä O Å [

% \(2>QY2RQ" 7\P

::3e.1- 0 'R 2\(

2

#F"AF' N&%7

-/

\

/1

X

//

!::3e.1-

3$&

/

\!R(#5.. R\G!+RQX2,

=

$

*

"6e.0 #-\!'!]

n6e= \G!\2-l!=l$!=e66#-\!'!]n6e= \G!\20l!

5l$!=e:.#/\!*!\26$!=e/6#/\!*!\2=$!5e::#/\!

'!]n3e5 \G!\2/ll$%

/0

7!R(#/-5 R\G!+RQX2

,

=

$

*

"/33e:#72:$!/=5e/#723$!/=/e0#725$!/=.e.

#72:l$!/5=e5 #72- $! /5=e- #721 $! /00e- #720 $!

/0/e. #72-l! =l$! /-/e. #72/l$! //5e- #720l! 5l$!

/.0e6#72/.$!/./e. #72/ll$!11e. #72=$!10e1 #72

6$!33e= #720ll$!3=e5 #725ll$!3:e0 #72-ll$!3.e.

#72:ll$!=.e1#72=ll$&

Ûyäå'sU

'/:(

Ñsg

q

!

�±oÌ$ß�¢­£

&

w  Ä

:: ;

Ä O Å [

% \(2>QY2RQ" 7\P

:33e/.- 6 'R 2\(

2

#F"AF' N&%7

-/

\

-/

X

/-

!:33e/.0

0$&

/

\!R(#5.. R\G!+RQX2,

=

$

*

"6e.0 #-\!'!]

n6e1\G!\2-l!=l$!=e66#-\!'!]n6e1 \G!\20l!

5l$!=e5/#/\!*!\26$!5e:5#/\!'!]n3e5 \G!\2

/ll$!0e35#0\!*!=2XR)$%

/0

7!R(#/-5 R\G!+R2

QX2,

=

$

*

"/33e= #72:$!/=.e. #72-$!/56e0 #72:l$!

/5=e-#721$!/5-e0 #725$!/5/e3 #723$!/0-e6 #72

0$!/0/e5 #72= $! /0.e1 #72-l! =l$! /-/e. #72/l$!

//5e/#720l!5l$!/.:e/#72/.$!/..e1#72/ll$!1:e.

#726$! 33e5 #720ll$! 3=e: #725ll$! 3:e- #72-ll$!

=1e1#72:ll$!=.e1#72=ll$!=.e.#=2XR)$&

Ûyä

å'sU

'/5(

Ñsgq

!

�±oÌ$ß

=2?)#_&]C2

M")?HN)%&A202Y2JABF&*@')& 4

w Ä

:<;

ÍOÅ[

%'

!

(

-5

+

p6.e=6#).e.0=!

R)X\$!

{w�

7

/1

\

0.

X

6

!>7+#R)X\$"

(

#

%$

$-:0

# p0=e:5 $! 0-: #2.e-5 $&

/

\ !R(# 5.. R\G!

7+

0

X+$

*

"5e61 #/\!?!\2:$!5e66 #/\!?!\23$!

5e66#/\!?!\26$!:e::#/\!#''!]n=e0!5e.!-e5

5/.-

d&Ae00 444444

Í��L

"

7+83ÇµÇçz­o=Æ{xú\e¡%&

4

天
然
产
物
研
究
与
开
发



\G!\21$!:e0= #/\! '!] n 3e6 \G!\2/l$! 0e63

#/\!''!]n//e6!-e. \G!\2=l

!

$!0e=5#/\!''!]

n//e3!5e0 \G!\2=l

"

$!0e/= b0e06#:\!?!\2-l

b5l$!-e5:#/\!'!]n/=e1 \G!\2-

!

$!-e/3#/\!

'!]n/=e1 \G!\2-

"

$!/e1:#0\!'!]n/e0 \G!\2

/0$!/e0/#0\!'!]n=e: \G!\2/.$!/e.=#0\!*!

\2/-$! /e.5 # 0\!*!\2// $%

/0

7!R(# /-5 R\G!

7+

0

X+$

*

"-./e-#720$!/=3e-#725$!/05e0#726$!

/0/e5#723$!/-3e- #72:$!/.-e3 #72/l$!6.e. #72

=$!36e/ #721$!36e. #720l$!33e0 #725l$!35e- #72

-l$!3/e=#72:l$!=-e6#72=l$!5.e3#72-$!:-e:#72

/$!-:e3#72/-$!-0e:#72//$!-/e-#72/.$!/1e=#72

/0$&

Ûyäå'sU

'/=(

Ñsgq

!

�±oÌ$ß

#=!!1A$2

íBC�£

&

w Ä

:=;

ÍOÅ[

%

{w�

7

//

\

/-

X

:

&

/

\

!R(#5.. R\

8

!7+

0

X+$

*

"3e5: #/\!'!]n/5e1

\G!\23$!3e.:#/\!'!]n/e6 \G!\2-$!=e1:#/\!

'!]n/e3 \G!\2=$!=e36#/\!'!]n6e- \G!\2

5$!=e-5#/\!'!]n/5e1 \G!\26$!:e--#-\!k!]

n3e/ \G!\2/l$!/e0-#0\!#!]n3e/ \G!\2-l$%

/0

7!R(#/-5 R\

8

!7+

0

X+$

*

"/=1e0 #721$!/:1e5

#720 $! /:=e6 #723 $! /:=e3 #72: $! /-3e3 #72/ $!

/--e1#72=$!//=e5 #725$!//5e- #726$!//5e/ #72

-$!=/e:#72/l$!/:e=#72-l$&

Ûyäå'sU

'/3(

Ñsgq

!

�±oÌ$ßDEµÇç

&

w Ä

:> ;

ÍOÅ[

%

{w�

7

=

\

=

X

0

&

/

\

!R(#5.. R\

8

!7+7A

0

$

*

"3e3/#/\!'!]n5e5 \G!

\25$!=e:0#/\!'!]n5e5 \G!\2=$!-e03#0\!*!

\2/$%

/0

7!R(#/-5 R\

8

!7+7A

0

$

*

"/30e. #72:$!

/5:e:#72=$!/:1e/ #72-$!/:0e0 #720$!//0e/ #72

5$!/:e5#72/$&

Ûyäå'sU

'/6(

Ñs�û0F

gq

!

�±oÌ$ßGF*

&

w Ä

:?;

ÐOÞ�$

%'

!

(

-5

+

2=e/:#).e.0:!

R)X\$%\(2>QY2RQ"7\P/11e/03 5 'R p \(

p

#F"AF' N&%7

//

\

/1

X

0

!/11e/00 :$&

/

\!R(#5.. R\G!

7+7A

0

$

*

"/e13 #/\! ''!]n:e-!-e/ \G!\2="$!

/e1-#0\!'!]n/e0 \G!\2//$!/e31#0\!'!]n

/e- \G!\2/-$!/e3:#/\!'''!]n/:e.!//e-!:e3

\G!\2=V$!/e0/ #/\!?!\23"$!/e-6 #:\!?!\26!

1$!/e/0#/\!?!\23V$!.e6=#0\!#!]n=e3 \G!\2

/.$%

/0

7!R(#/-5 R\G!7+7A

0

$

*

"/3-e6 #72-$!

/56e0#72:$!/-5e-#720$!/.3e5#725$!0=e.#72=$!

0/e3#723$!--e3 #726$!--e5 #721$!/:e/ #72/.$!

/.e1#72//$!6e5#72/-$&

Ûyäå'sU

'/1!-.(

Ñ

sgq

!

�±oÌ$ß

_C'%&]C'@_C'%&V&,&A@')&

<B<;

]^åIÊZÜÝ�d

-e-e/4(PU-=:e3

,-cd

�W

ROO

]^��öe�øà}z­Öfp

�

(PU-=:e3

��eÉ~} 

!

���¯

/&

öe

à}z­

!

Ö×ÝÞß

)

ÇµÇç

)

�7Èx¶z­

�ø

!

{#èöDÑ

/..)-5)5.)-5

"

JZ?L

~�ø

Ê

!

��º��� ¡

#

��eÉ"

1.a$%

fpo

Ì$

:)=)>)?

{#èöDÑ

/..

"

R

~�øÊ

!

\

��º��� ¡

#

��eÉ"

1.a$&

k

/4

]^åIÊQ

(PU-=:e3

MN��[\

O"VA)/4>NN)F#*&N'@NN)%)I#"'?@I@*#%"#@&I J%&BH*

&I #_),@"V@A@#C&N(PU-=:e3 F)AA*

Ï#

S%&BH

�ø

7&IF)I#%"#@&I

#

"

JZ?L&%

"

R

"

$

��eÉ

7)AA,@"V@A@#C

#a$

ÝÞßz­

$)#%&A)B?)#_)%)]#%"F#

/.. /// g.e.5

5. 15 g.e.0

-5 15 g.e./

ÇµÇçz­

>#_CA"F)#"#))]#%"F#

/.. /1 g.e./

5. :- g.e.5

-5 1: g.e.3

�7Èz­

I2;B#"I&A)]#%"F#

/.. 3= g.e.5

5. 16 g.e.-

-5 13 g.e.:

¶z­

U"#)%)]#%"F#

/.. =3 g.e.6

5. 6. g.e.1

-5 15 g.e.-

:;;; /.. 1- g:e6:

5. 11 g1e/1

-5 /.5 g0e5:

=;;; /.. 15 g:e1:

5. 1= g0e10

-5 11 g0e5:

>;;; /.. 16 g1e/1

5. /.. g6e:6

-5 /.0 g/e:/

?;;; /.. 1/ g-e/-

5. 10 g=e0=

-5 1: g.e3/

b

"

÷Ïäå\ÛjËóK~[ð]^~·\|

gQ+

|¯�

&

"

"

JZ

?L)

"

R

{#ßà}z­

)

fpoÌ$~�øf­

&

!&#)" >"F_ J%&BH &N'"#"@*%)H%)*)I#)' VC#_)?)"I gQ+&N#_%))@I')2

H)I')I#%)H)"#)' )]H)%@?)I#*e

"

7&IF)I#%"#@&I BI@#*&N#_))]"F#*"I' F&?2

H&BI'*̀ )%)

"

JZ?L"I'

"

R%)*H)F#@,)ACe

=/.-

!"#$%&'()

44444444444444444444 4d&Ae00

天
然
产
物
研
究
与
开
发



-e-e-4

uv

!X

��cC

�{öeÕ�Ï¶�

(PU-=:e3

��0%

!X

¶·

!

���¯

-&

ÇµÇçz­��iw²~¶

�

!X

0%bW

!

è

-5

"

JZ?L

�øÊô¶�ª°

-6e-:a g/e6.a%

oÌ$

:)=)>)?

\��g±~ú

\e¡

!

ô>

:

³

?

¶�

!X

0%wß��

!

ô

Y7

5.

|{#ß

/e/3 g.e5/).e13 g.e61

"

R&

k

-4

]^åIÊQ

L$Q

}~Z

(PU-=:e3

MN

!X

xy[\

O"VA)-4>NN)F#*&N'@NN)%)I#"'?@I@*#%"#@&I J%&BH*&I L$Q2@I'BF)' !X%)A)"*)@I (PU-=:e3 F)AA*

Ï#

S%&BH

�ø

7&IF)I#%"#@&I#

"

JZ?L$

!X

¶�ª

YI_@V@#@&I %"#)&N

!XH%&'BF#@&I#a$

Y7

5.

#

"

R$

ÝÞßz­

$)#%&A)B?)#_)%)]#%"F# 5. -6e:/ g.e=6 o

ÇµÇçz­

>#_CA"F)#"#))]#%"F# -5 -6e-: g/e6. o

�7Èz­

I2;B#"I&A)]#%"F# 5. /3e56 g-e:6 o

¶z­

U"#)%)]#%"F# -5 5e/. g/e/6 o

: o o /e/3 g.e5/

= o o -/e16 g.e5=

> o o /-e6= g.e=:

? o o .e13 g.e61

x�v�

+)]"?)#_"*&I)

!

o o 6e=5 g.e:3

b

"

÷Ïäå\ÛjËóK~[ð]^~·\|

gQ+

|¯�

&

!

x�v�ßü¡�û

&

!&#)" >"F_ J%&BH &N'"#"@*%)H%)*)I#)' VC#_)?)"I gQ+&N#_%))@I')H)I')I#%)H)"#)' )]H)%@?)I#*e

!

+)]"?)#_"*&I)̀ "*B*)' "*#_)H&*@#@,)F&I#%&Ae

=;

z{DO{

7+837X:8JVW°Å���~pW�

�

!

�8M¥|

&

¥ô$*0ÿöº¥

&

p7e¡

G\��¯º

!

7+83ÇµÇçz­Å�w�~

ú\e¡

&

ü1

!

F%&[\�7+83ÇµÇç

z­~o=Æ{«ï2�æ%&

!

%>{k�±2

/5

.oÌ$

!

Ö×>H�öS³ãäµ±

)

ÄÅ£

±

)

��µ±L

&

ô>

/:

.oÌ$

#: M:<):>):?$

\ßóË%Ü;R$>{kÓ©

&

fpoÌ$~p

7e¡G\��¯º

!

oÌ$

:)=)>)?

\Å�w�

~ú\e¡

!

ô>oÌ$

:

³

?

~ú\e¡wß�

�

&

F%&ßÜR$èú\e¡d-~%&�±2

0ÿ

!

4527+83~o=a]

&

��;<

/4>'@#&%@"A7&??@##))&N<A&%"&N7_@I"!7_@I)*)PF"')?C&N

QF@)IF)E<A&%"&N7_@I"#

>BR$ã

$'R(E;)@[@IJ"QF@)IF)

$%)**!/131"=:"/.3E

-4XI&R!O"M)#&?@Q!W"M@M@9!)#"AEPI)̀ %)*@I JACF&*@')!
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1A2_C'%&]CN"##C"F@'*N%&? #_)FC"I&V"F#)%@B? 98&1&(8&

2'"-G& *̂&(2K2'"-G& *̂&('i(EL@H@'*!/11-!-3"33=2336E

// Q"M"@!!W"̀"I"W!YM)'"(!)#"AEYI;%02F"#"ACG)' ')&]C2

J)I"#@&I &NF"%V&]CA@F"F@'* @̀#_ "_C'%&*@A"I)"%)'BF#@,)

F&I,)%*@&I &N"A@H_"#@F&%"%&?"#@FF"%V&]CA@F"F@'*#&H%@?"2

%C"AF&_&A*&%'@H_)ICA?)#_"I)*'i(E>B%iX%J7_)?!-.//

#/3$"0/3620/60E

/- L@B 7+!7_)I i!U"IJi\EPI&,)AM")?HN)%&A#%@JACF&*@')

3/.-

d&Ae00 444444

Í��L

"

7+83ÇµÇçz­o=Æ{xú\e¡%&

4

天
然
产
物
研
究
与
开
发



N%&?NA&̀)%VB'*&N5&8&L *̂+8 *̂(2"'+*7'i(E7_)? !"#

7&?H'!-..1!:5"6.626/.E

/0 $"̀A&̀*M"W!7G)%̀@w*M"R>!U@AFG)M R!)#"AEPI#@2@INA"?2

?"#&%CH&#)I#@"A&NNA",&I&@'*N%&? #_)")%@"AH"%#*&N

6"%+-#(%7*77&%-)$&''++'i(Ei!"#$%&'!-./6!6/"/3=.2

/3=6E
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