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思茅松松香中的一个新二萜 

陈 亚 ，一，邱明华r，古 昆 ，周 琳 ，李忠荣 
(1中国科学院昆明植物研究所植物化学与西部植物资源国家重点实验室，云南 昆明 6．50204； 

2云南大学化学系，云南 昆明 650091) 

摘要：从思茅松 (P／nus kes油 var．／angb／anens／s)的松香中分离得到一个新奇的松香烷二萜化合物——思茅 

松素，经现代波谱分析将其化学结构确定为 13(14)．烯．8，12．环氧．18．松香酸 (1)，同时分离得到 5个已 

知化合物，分别为 abiet-8，11，13．trien-15 hydroxy-18一oic acid(2)；pimarol(3a)；is~pimarol(3b)；abiet-trien- 

l8一oic acid(4)；15-hydroxy abietic acid(5)。 
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A New Abietane Diterpenoid from the Rosin of Pinus kesiya 

var．1angbianensis(einaceae) 

CHEN Ya ，QIU Ming—Hua ，GU Kun2，ZHOU Lin ，LI Zhong—Rong 

(1 State研 Laboratory 皿 and Plant Resources in f China， 魄 Institute ofBotany，C~．1lese Academy ofSciences， 

Kunming 650204．China；2 Chemical Department，Yunnan University，Kunming 650o9l，China) 

Abstract：Szemaoenin，a new abietune diterpenoid with five compounds，has been isolated from the rosin of P／haS kes咖  

var． ．Their chemical structures were elucidated as abiet-13(14)一en-8，12一epoxy-18一oie acid(1)，abiet一 

8。11。13一trien-15一hydroxy-18一oic acid(2)；pimarol(3a)；is~pimarol(3b)；abiet-8，11，13一trien-18一oic acid 

(4)；15一hydroxy abietic acid(5)；respectively by spectroscopic means． 
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P／nus~s／ya Royle ex Cord． var．／angb／anens／s 

Gaussen，a species of genus P／nus L．，is mainly dis— 

tributed in the southelTl region of Yunnan Province， 

China． It has the efficacy of stimulating the menstrual 

flow，invigorating the circulation of blood， diminish— 

ing and relieving p n．(Wu et al，1988)However， 

Its chemi cal constituents studies have not been reported 

in detail up to now． In order to clarify the medicinal 

value of the plant， the rosin of P／nus des／ya vat．／a— 

ngb／anens／s was studied for the first time and a novel 

compound called szenlaoenin was isolated together with 

five known compo unds． In the paper we report the 

chemical structural elucidation of compo un d 1 by spL：~3一 

tral an alyses． 

Compo und 1， colorless crystals， rap： 166 — 

168~C；[a] =73．o(c=O．4，CHCI3)．Its molec— 

nlar， 03， was determined by its EI HRMS 

(found 318．2197，ealed．318．2195)and combined 

with乃C NMR f DEPT)spectral data．The IR spec— 

tnun showed the presence of earboxyl group(v～ 3422 

cm ～
， 1689 cm )， the cyclic olefinic bond 

(△” )at v～ 2927．7，991．9，946．8 cm )． H一 
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and”C—NMR spectra indicated that it was composed of 

four methyl， six methylenes， five methines including 

an olefinic carbon and an oxygen—beating carbon， five 

quaternary carbons including an olefinic carbon，a car— 

ben beating an oxygen and a carboxyl group(Table 1)． 

The above spectral suggested that this compound be — 

longed to an abietane diterpenoid(Mei et al，2000； 

Gong，1986)．Meanwhile，according to the cross 

peak in HMBC spectrum， the epoxy is obviously locat— 

ed at C-8 an d C一12．Moreover inspection ofMS and 

NMR spectra of 1 suggested the presence of the carbox— 

yl group at C一4 and olefinic bond at C一13．C一14． 

18 1 

16 

Table 1 C(125 Mm )and H(4OO Mm )NMR data of1 Fig
． 1 111e key c0ndations 0f1 in H_ H COSY 

No． 3C H No
． 

3C H 

1 38．69(t) 1．10-1．19(m) lO 39．11(s) 

2 l8．89(t) 1．10一1．19(m) l1 32．99(t) 1．1O—1．19(m) 

3 37．78(t) 1．10—1．19(m) l2 72．48(d) 4．41(t，J：8Hz) 

4 47．46(s) 13 141．12(s) 

5 46．36(d) 2．43(dd，J= 14 133．36(d) 5．92(s) 

7．1，9．9m ) l5 36．76(d) 2．14(m) 

6 l8．98(t) l6 l7．57(q) 0．96(s) 

7 33．56(t) 1．10-1．19(m) l7 l7．82(q) 0．96(s) 

8 71．69(s) 18 181．2O(s) 7．78(s) 

9 43．10(d) 2．72(dd，J= l9 l7．48(d) 1．5l(s) 

2．2，2．3Hz，) 20 l4．94(q) 1．5l(s) 

According to the H一 H COSY and nMQC experi— 

ments．all of protons and related carbons were assigned 

as Table 1．111e signals at 0．96，0．96，1．51 and 1．51 

are the protons at H一17，H一16，H一19，H一20 respec— 

tively，the signal at 5．92(1H，s)was H一14． e 

signal at 2．43(1H，dd，J：7．1，9．9 ，H一5)in— 

dicated that H一5 was p—proton and its structure pm— 

cessed cis—A and B—ring junction．(Jiang B et ，2OOO) 

rn1e H一5 related with H一19 could be foun d from H一 H 

COSY，it was conformed 19一C was at position． 

From the correlation of H一9 an d H一7 in H． H COsY． 

the si at 6 2．72(1H，dd，J：2．2，2．3 Hz，H一9) 

indicated that H一9 was a-configuration，and the signal 

at 4．41(1H，t，J：8Hz，H一12)indieated that H一12 

was at f position．So，C一12 and C一8 constituted ep— 

oxide ring was also p—configuration on C—ring (sp mixed 

carbon bond angle was 109．5。)．AU mentioned indicated 

the C—ring should be boat—form (Fig．1)．Therefore，the 

chemical structure of compound 1 was concluded to be  

abiet一13(14)一en一8，12一epoxy一18一oic acid． 

Exoerimetal 

General All melting points were measured on all XRG-1 

micro melting point apparatus and uncorrected．Optical rotation 

was taken on a SEPA一300 polarimeter．IR spectral data were 

measured on a Bio-Rad b3S-135 spectrometer with KBr pellets． 

MS spectra were recorded on a VG Auto Spec-3000 spectmme - 

ter． NMR spectra were FUn Oil a Broker AV-400 and DXB-500 

instnmaent with rI1ⅥS as intemal standard．CC were earried out 

with silica gel，D101 and TLC silica gel G and silica gel GF254 

(Marine Chemical Industry Factory，Qing~ )．The spots were 

visualized by spraying with 20％ H2SO,~Uowed by heating． 
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Fig．2 Structure of c0 p【 2-5 

Plant material Rosin of P／nus des／ya valF．／angb／anens／s 

was provided by JiIl Forest Industry Company，Jingu county， 

Yannan province，China． 
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I~tradiOll and Isolalion The dried and powdered Rosin of 

P／nus J}es VIII"．／angb／anens／s(200g)were purified by repeated 

cohunn cl1l Ⅸ 】hy on silica gel and successively partitionated 

with petxoleum-ester：acetone(10：l，10：2，10：5)，acetone， 

MeOH。to yield six compo,~ 1，2，3a，3b，4 and 5． 

Compound 2(67 nag)： H嚣o3．white powder，mp 101 

— 103~C．Uv ：274．5，266nm． H NNR (CDC13， 

4OO Ⅱ̂ )占：7．09—7．20(3H，m，H一11，H一12，H一14)， 

1．00(3H，s，4一CH3)，1．20(3H，s，10一CH3)，1．49 

(6H，s，16，17—2X CH3)，2．22(1H，brd，3一}k)．”C 

NNR (CDC13，100．6 MHz)8：see Table 2；EI-MS mlz 

(％)：316([M] 50％)，301([M．cH3] 100％)，283 

([M．c ．H20] 30％)，255 (55％)，197(60％)，131 

(35％)，59(54％)．(Yu and Yang，199％)． 

Table 2 C NI~IR dataforthe comoou~ 2-5 

Compounds 3a+3b(4．37 g)：colorless gum．It w舶 the 

mixture oftwo compounds(3a+3b)in the gum．Their moleeu— 

larformulaw舶 0．mp 74~C．UV ：250．5rim．IR 

馏 ：3364，2927，1638，1453，1384，1040，998，912 

cm ～
． ’H NNR (CDCI3，40O Mr]z)8：0．86(3H，s，4一 

CH3)，0．98(3H，s，10一CH3)，1．34，1．48(2H，m，H 

一 2)，3．10，3．37 (2H，m，H—l8)，4．95 (2H，m， 

CH2)，5．12(1H，m，CH)，5．75(1H，m，CH)．”C 

NNR (CDC13， 100．6 MHz)8：see Table 2．EI-MS mlz 

(％)288([M] 60％)，273([M．CH3] 27％)，257 

(100％)，241(12％)，231(8％)，213 (9％)，199 

(18％)，189(25％)，175(24％)． ( ，1999；Cong 

and Su，2000a)． 

Compound 4(8．103 g)： H2802，white flat crystal， 

mp 155— 160~C． Uv ： 255—275nm． IR 2931， 

l692，1613， 1498，146l，1279， l187， l133，l037，908， 

882，733，716，661． H NNR(CDC13，500 Mr]z)8：7．04 

— 7．22(3H，m，H—ll，H—l2，H一14)，1．23(3H，s，4 

一 CH3)，1．31(3H，s，10一CH3)，1．06(6H，d，16，17 

— 2 X CH3)，2．23(1H，brd，3一H)．”C NNR (CDC13， 

100．6 tdHz)8：see le 2．(+)．FAB-t,4S m／z(％)301 

([M ]100％)，285([M ．c ]83％)，239([M ．H2()_ 

c2 H4]23％)(Yu and Yang，1999；Cong and Su，2000b)． 

Compound 5(3．OO4 g)： o3，white powder in CH- 

c13．mp 87—97~C；UV ：244．5rim．IR v眦KBr 3421
，
2935， 

1696， 1460， 955， 898， 756， 708， 657 (3m～． H NNR 

(CDC13，40OM]-Iz)8：0．80(3H，s，4一CH3)，1．12(3H， 

s，CH3)，1．25(3H，s，CH3)，1．52(3H，s，10一CH3)， 

5．44(1H，m，7一H)，6．02(1H，m，14一H)．”C NNR 

(CDa ，100．6 1̂口 )8：See Table 2．EI-MS mlz (％)318 

([M ]14％)，300([M．H20] 37％)，283(11％)，275 

(15％)，253 (25％)，237 (32％)，227 (15％)，213 

(22％)．(Yu and Yang，1999b；Zhao et a／，1999)． 
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