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Abstract - A new labdane-type diterpene, 15-hydroxypinusolidic acid,together with 
a-cedral, 6-sitosterol, and 5-hydrory-7,4'-dimethoxyflavone was isolated from the 

pericarp of Platycladus orientalis . The structure of new diterpene has been elucidated 

by spectroscopic and chemical methods. 

The studies of chemical constituents from Platycladus orientalis Franc0 ( =  Biota orientalis Endl.) 

are extensive. Sesquiterpenoids and diterpenoids from its flavonoids from its leaves 

,6-7 three labdane-type diterpenoids i 15,16-bisnar- and 14,15,16-trisnor-labdane-type diterpenoids) 

from its seeds,' and two rnonolignal derivatives from its pollens were reported by many chemists. 

In connection with our interests in labdane-type diterpenoids and this species as an important 

herb in Chinese medicine Ifor hemostatic, expectorant, and cough remedy), we have investigated the 

terpenoid components of the pericarp of this species, from which we have isolated and identified 

f o u r  diterpenoids, pinusolide l&l , trans-communic acid, isopimaric acid, and sandaracopimaric 

acid, and a monoterpene, platydiol. 10 

NOW we have reinvestigated the acetone extract from the same source and did the detailed separation. 

A new pinusolidic acid derivative, 15-hydroxypinusolidic acid(l&l, in addition to a-cedrol, 
1 1  

B-sitosterol ,I1 and 5-hydroxy-7,4'-dimetho~yflavone'~ was isolated, and this paper deals with the 

the structural elucidation of 15-hydroxypinusolidic acid(21. 
25 

15-Hydrouypinusolidic acidilJ), rnp 74-75T, [a],, + 30.5O ic 1.00 in CHC13), 1;: 225 nrnllag E 4.21 1 

, had the molecular formula C20H2805 on the basis of elemental analysis and its ir spectrum showed 

1 the presence of hydroxyl group13419 cm- 1, carboxylic acid 13200-2600 and 1690 cm-'1, terminal 

1 methylene 13060, 1645 and 885 cm- I, and butenolidel1715 cm-li. The nmr spectrum of 15-hydroxypinu- 

1 solidic acid ilbl - exhibited signals for two methyl groups[ H nmriCDC1 I 6 0.58 and 1 ,221,two terminal 
3 

olefinic protons F4.54 and 4.81leach lH, br sll , one hemiacetal lactone proton [6.061d, J=1.4Hzll, 

and one conjugated olefinic proton [6.82id, J=1 .4Hz)l. 



l o  RI=Me, R - H  - 2- 
b RI=H, R2=OH @ - c RI=H, R2=H 0 
d RI=H, R2=OAc - 

A - e RI=Me, R 2- -0Ac @ : OOH . H 

I8 l y O R l  
2 - 

Table 1 .  l 3 c  nmr data 16 -value1 forIG1,  ( & I ,  and (2)  175 MHz, C D C I 3  , TMS as i n t e r n a l  

standard) 

Assignment e s t a b l i s h e d  by DEPT method. 
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By cOrnparlSon of the H nmr spectra between 15-hydroxypinusolidic acid 131 and pinusolidic acid 

is], I3-l5 it suggested that 15-hydra~~pinusolidic acid 151 possessed of same carbon skeleton 

as pinusolidic acid 1%) with the addition of one hydroxyl group at C-15. The electron impact 

mass spectrum iEIMSI Of 1x1 exhibited the M+ peak at m/z 1%) 348 (51 and peaks at 312 1251, 284 

1441, 188 1321, 167 1171, 161 (341, and 121 1100) which further supported the structure.14 The nmr 

spectra of ( 2 1  is different from that of 16-hydroxylabda-81171, 13-dime-15, 19-dioic acid 

butenolide iZ1, a diterpenoid from Calocedrus formosana. The 13c nmr data of 131, is1 and izl 16 
(Table 1 1  also confirmed the.structure of ilbl. The reaction of Ac20 with icl in pyridine at room - 

temperature overnight gave a monoacetate ( M I  [rnp 208-21O0C; 'H nmr iCDCl316 2.13 13H, 311 and the 

signal of H-15 shifts downfield to 66.85. The monoacetate 1x1 subsequently reacted with diazo- 

methane to yield methyl ester ile) ['H nmr [CDCl I6 3.61 13H, sll. When 121 was reduced by sodium - 3 

borohydride in the presence of sodium hydroxide and afforded a product imp 130-132'Cl which was 

identical with is1 by the comparison of their physical data. 

EXPERIMENTAL 

Melting points were determined on a Yanagimato micro melting paint apparatus and are uncorrected. 

Optical rotations were measured with a JASCO DIP-4 digital polarimeter at room temperature. Ir  

Spectra were recorded on a JASCO A-102 spectrometer. 'H- And nmr spectra run an a Bruker AM 

300 in CDCl solution with tetramethylsilane 1TMSI as internal standard. Chemical shifts are given 
3 

in 6-values and coupling constants (JI are given in hertz (Hz). EI-MS and uu spectra were taken an 

a JEOL-JMS-100 and Hitachi RMS-4 spectrometer, respectively. 

Extraction and Isolation 

The air dried pericarps of Platycladus orientalis franc0 14.2 Kg1 were extracted at room temperature 

with acetone 116 1) four times (three days for every time). The combined extracts were evaporated in 

vacuo to give brown viscous residue 1170 gl. Components were separated by column chromatography on 

silica gel and elution with nexane + ethyl acetate gradients. In addition to pinusolide i~lilgl, 

trans-communic acid 150 mgi, isapimaric acid 194.8 gl, sandaracopimaric acid 14.7 gi, and platidiol 

10 
153 mgl, four crystals, a-cedrol 110 gl, 0-sitosterol 1200 mgl, 5-hydroxy-7,4'-dimethaxyflavone 

120 mgl, and 15-hydroxypinusolidic acid ( E l  123 mgl were isolated. 

15-Hydroxypinusolidic acid 1%): mp 74-75%; iriKBriivcm-11 3419, 3200-2600, 3060, 1775, 1690, 1645, 

1211, 1200, 1021, 991, 885, and 808; Anal. Calcd for CZ0HZ805 : C. 68.94; H, 8.10. Found C, 68.81; 

H, 8.02. 



Acetylation of 15-hydroxypinusolidic Acid 121 

A Solution of 15-hydroxypinusolidic acid ( e l  (10 mgl in pyridine (0.3 mll and acetic anhydride 

(0.3 mli was left overnight at room temperature. The reaction mixture was treated by the usual 

method and purified on silica gel chromatography 110 % EtOAc in hexane as eluent1 to gave a 

manoacetate 1x1 Imp 208-210°C1 (from MeOHl 110 mgl [irlKBri I v I 3200-2500, 1773, 1735, 
1 

1690, 1217, 1204, 1090, 1022, 989, 965, 797, and 739; H nmr ICDCl3l6 0.59, 1.23, and 2.13 leach 

3H, si, 4.54 and 4.88 leach lH, br sl, and 6.85 12H, m, H-14, H-1511. 

Methylation of Monoacetate 1x1 with Diazomethane 

Excess of diazomethane in ether was poured into a solution of monoacetate 1x1 18 mgi in 3 ml of 
methanol and was left to stand overnight. After purification on silica gel chromatography, it 

gave methyl ester Is1 (6 mgl [amorphous; irlKBrl(v -11 3080, 1778, 1722, 1642, 1213, 1155, 1022, cm 

992, and 886; 'H nmr ICDCl3IS 0.51, 1 .19, 2.15, and 3.61 (each 3H, sl, 4.48 and 4.90 leach lH, br sl 

, and 6.87 IZH, m, H-14, H-1511. 

Reduction of 15-hydroxypinusolidic Acid ( G I  

NaOH (20 mg) was added to a solution of 15-hydroxypinusolidic acid ( e l  110 mg) in MeOH (5 mll. After 

stirring far 15 mi", sodium barohydride 18 mgl was added and the mixture was refluxed for lh under 

nitrogen. The mixture was cooled, acidified IpH 21 with 1N HC1 and extracted with CHC13. The combined 

extracts were dried over Na2S04 , filtered, concentrated, and purified an silica gel 120 % EtOAc in 

hexane as eluent) to afford pinusalidic acid IkI 16 mgl Imp 130-132nCl. 15 
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