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Abstract　 Four ent -kaurene diterpenoids w ere iso la ted from the leaves o f I sodon excisa.

Their structures we re elucidated on the ba sis o f spectral ana ly sis. One of them has no t been

found in this plant.
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The plants of Isodon a re rich in ent-kaurene di terpenoids, and the diterpenoids o f

Isodon species have cy totoxici ty , anti tumo r activity , inhibi tion o f oxidativ e pho spho ryla-

tion, anti-feeding activi ty and g row th inhibitiory activ ity
[1 ]
. Recent ly, an investiga tion o f

the bioactiv e compounds in Isodon excisa ( Labiatae) has been perfo rmanced. And four ent-

kaurene di terpenoids w ere isola ted f rom a methano l ex t ract of this plant. In this paper, the

st ructure elucidation o f the four compounds is presented.

1　 Results and discussion

Compound 1, C20H30O6 ( [M+ 1]+ m /z 367) , showed the presence o f tw o methyl car-
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bons, fiv e methylenes, sev en methines, three quaternary carbons, tw o olefinic carbons and

a ketonic carbon in its
13
C NMR and DEPT spect ra. It contains a fiv e membered ring wi th

a ketone conjuga ted with an exo-methylene g roup from the fol lowing spect ral da ta: UV

λmax 232 nm ( lgX3. 52) ; IRνmax /cm
- 1
: 1 713 and 1 645;

1
H NMR (W/ppm ) 6. 30 and 5. 41

( each 1H, s) ; 13 C NM R (W/ppm ) 147. 7 ( s) , 117. 0 ( t ) ( exo-methy lene) , 209. 1 ( s)

( ketone) . The above data and the presence o f tw o tertiary methyl signals atW0. 79( s) and

0. 86 ( s) , a methylene signal a tW63. 3 ( t ) , 4. 75 and 4. 73 ( each d, J= 12. 0 Hz) suggested

that this compound has an ent -20-oxy-16-kauren-15-one nucleus as the basic skeleton[1, 2 ] .

Compound 1was found to have four seconda ry hydro xy groups and one hydroxy g roup

a t a methy lene carbon based on the following spect roscopic data: IRνmax /cm
- 1: 3 359 and

3 287; 1
H NM R (W/ppm ): 3. 80 ( dd, J = 4. 8, 12. 4 Hz) , 4. 87 ( dd, J= 4. 3, 11. 8

Hz) , 4. 33 ( m ) , 6. 00 ( br. s) , 4. 75 and 4. 73 ( each 1H, ABd, J= 12. 0 Hz) ; 13 C NM R

(W/ppm): 83. 5, 73. 9, 72. 1 and 75. 0( each CH) , and 63. 3( CH2 ) . The loca tions o f fiv e hy-

droxy g roups w ere deduced as fo llow s. Between compound 1 and kamebakaurin, the simil-

iari ty o f chemical shi f t v alue o f ca rbons suggested that there be three oxygen substituents

a t the 1α, 7αand 14β -position respectiv ely, and one oxygen substituent on C-20
[ 2]
. The

chemical shi ft va lues o f C-11 and C-13 ( 28. 6 and 55. 0 ppm ) , as w ell as the chemical shi f t

va lue o f pro ton at 4. 33 ppm ( 1H, overlap) suggested that th ere be an oxygen substi tuent

a t 12α-posi tion
[3 ]
. Thus, compound 1 was elucida ted as 1α, 7α, 12α, 14β , 20-pentahydroxy-

ent-kaur-16-ene-15-one
[4 ] .

　　 Compound 2 molecular formula C20H30O5 ( [M ]+ , m /z 350) , the fo llow ing dif ferences

betw een compound 1 and 2 indicated that there w as no substi tuent on C-20. ( 1) Com-

pound 2 added one methy l atW1. 38 ( 3H, s) in place o f the AB doublet atW4. 75 and 4. 73

( each 1H, d, J= 12. 0 Hz) in compound 1. ( 2) The chemical shif t v alues of C-10 and C-

20 were atW45. 0 ( quaternary carbon) and 18. 6 ( CH3 ) respectiv ely in compound 2. Thus,

compound 2 was elucidated as 1α, 7α, 12α, 14β -tetrahydroxy-ent-kaur-16-ene-15-one
[2 ]
.

Compound 3, C22 H32O6 ( [M ]+ , m /z 392) , di ffers f rom compound 2 by the addi tion

o f one aceto xy g roup [1 H NMR: W 2. 07 ( 3H, s) ;
13

C NMR: W170. 0 ( qua ternary

carbon) and 21. 3( CH3 ) ]. The doublet peak atW5. 22( 1H, d,J= 8. 0 Hz) and the chemical

shif t value o f C-12(W75. 2) indicated that there w as an aceto xy g roup a t C-12 in compound

3. Thus, compound 3 was elucidated as 1a, 7a, 14b-trihydroxy-12a-acetox y-ent-kaur-16-

ene-15-one[2 ] .

Compound 4, molecular formula C20H30O5 ( [M ]
+
, m /z 350) . It s

1
H NM R,

13
C NM R

and DEPT spect ra show ed the similarity to the known compound, kamebakaurin
[2 ]
.

2　 Experiment

( 1) General. M Ps: unco rr; IR: KBr; UV: M eOH; 1 H NMR ( 400. 134 M Hz) ; 13 C

NMR ( 100. 62 M Hz, broad band and DEPT) , py ridine-d5 , TM S as int. standard; EIM S:

70 eV.

( 2) Plant material. The leaves o f Isodon excisa w ere collected in No rth Ko rea, Au-
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gust , 1993.

( 3) Ex t raction and isola tion. Dried and pow ered leaves ( 5 kg ) w ere ex t racted wi th

MeOH at ro om temperature fo r th ree times and the solv ent ev apo ra ted. The residue ( 390

g ) was dissolv ed in EtOH /H2O ( 9∶ 1) and parti tio ned w ith petrol ether. The layer o f

EtO H was evapo rated and par ti tio ned with EtO Ac. The EtO Ac solution w as evapo ra ted

and the residue ( 122 g ) w as subjected to CC ( silica gel) eluting wi th pet rol ether-M e2 CO

( 9∶ 1～ 6∶ 4) . The f raction ( 8∶ 2 part ) was further purified by si lica g el CC yielding

compound 3 and compound 4. The f raction ( 6∶ 4 part ) was purified by si lica g el CC yield-

ing compound 1 and compound 2.

( 4) Physical and spect ral da ta of compounds 1, 2, 3 and 4

Compound 1, C20H30O6 , y ellow powder, [T]D- 39. 2( 0. 51, MeOH); λmax ( MeOH): 232

nm ( lgX3. 52) ; νmax /cm
- 1: 3 359, 3 287, 1 731, 1 713, 1 645, 1 548, 1 440, 1 275, 1 052;

M S ( FAB): 367 ( [M+ 1]+ ) , 349, 331, 283, 267; 1 H NMR: 3. 80 ( 1β -H, dd, J= 4. 8,

12. 4 Hz) , 4. 87 ( 7β-H, dd, J= 4. 3, 11 Hz) , 4. 33 ( 12β -H, overlap) , 3. 54 ( 13α-H,

m ) , 6. 00 ( 14α-H, br. s) , 6. 30 and 5. 43 ( 17-Ha and 17-Hb, each s) , 4. 75 and 4. 73

( 20-Ha and 20-Hb, each d, J= 12. 0 Hz) , 0. 79 and 0. 86 ( 18-M e and 19-Me) ;
13
C NMR:

83. 5 ( d, C-1) , 30. 1 ( t , C-2) , 39. 6 ( t, C-3) , 33. 9 ( s, C-4) , 52. 8 ( d, C-5) , 29. 7

( t , C-6) , 73. 9 ( d, C-7) , 62. 1 ( s, C-8) , 56. 1 ( d, C-9) , 47. 5 ( s, C-10) , 28. 6 ( t ,

C-11) , 72. 1 ( d, C-12) , 55. 0 ( d, C-13) , 75. 0 ( d, C-14) , 209. 1 ( s, C-15) , 147. 7

( s, C-16) , 117. 0 ( s, C-17) , 33. 2 ( q, C-18) , 22. 8 ( q, C-19) , 63. 3 ( t , C-20) .

Compound 2, C20H30O5 , θmp: 262～ 264℃ ; λmax ( M eOH): 232 nm ( lgX3. 93) ; νmax /

cm
- 1
: 3 420, 3 360, 1 705, 1 640; M S ( EI): 350 ( [M ]

+
) , 332, 314, 192, 174, 140;

1
H NM R: 3. 17( 1β-H,dd,J= 4. 4, 11. 0 Hz) , 4. 14( 7β -H, dd, J= 4. 2, 12. 1 Hz) , 3. 91( 12β -H,

t, J= 3. 6 Hz) , 5. 18( 14α-H, br. s) , 6. 06 and 5. 41( 17-Ha and 17-Hb, each s) , 0. 79, 0. 86

and 1. 38( 18-Me, 19-M e and 20-Me, each 3H, s ) ;
13

C NMR: 82. 1( d, C-1) , 30. 3( t , C-2) ,

40. 7( t, C-3) , 34. 1( s, C-4) , 52. 9( d, C-5) , 29. 7( t , C-6) , 75. 7(d, C-7) , 62. 6( s, C-8) , 59. 3

(d, C-9) , 45. 0( s, C-10) , 28. 6( t , C-11) , 73. 9(d, C-12) , 55. 6( d, C-13) , 72. 3( d, C-14) , 210. 5

( s, C-15) , 147. 8( s, C-16) , 118. 2( s, C-17) , 33. 6( q, C-18) , 21. 9(q, C-19) , 18. 6( q, C-20) .

Compound 3, C22H32O6 ,θmp: 240～ 243℃ ;λmax ( M eOH): 230 nm ( lgX3. 85) ;νmax /cm
- 1
:

3 410, 1 725, 1 710, 1 640; M S( EI): 392( [M ]+ ) , 332, 314, 292, 281, 268; 1
H NMR: 3. 34

( 1β-H, dd,J= 8. 0, 9. 0 Hz) , 4. 79( 7β -H, dd, J= 4. 7, 11. 9 Hz) , 5. 22( 12β -H, d,J= 8. 0 Hz) ,

5. 44( 14α-H, br. s) , 6. 29 and 5. 56( 17-Ha and 17-Hb, each s) , 4. 75 and 4. 73( 20-Ha and

20-Hb, each d,J= 12. 0 Hz) , 0. 83, 0. 87 and 1. 51( 18-M e, 19-M e and 20-Me) , 2. 07( O Ac) ;
13

C NM R: 80. 3( d, C-1) , 29. 8( t, C-2) , 39. 6( t , C-3) , 33. 2( s, C-4) , 51. 9( d, C-5) , 29. 7( t ,

C-6) , 74. 4( d, C-7) , 61. 8( s, C-8) , 56. 5( d, C-9) , 44. 3( s, C-10) , 25. 3( t , C-11) , 75. 2( d, C-

12) , 51. 6( d, C-13) , 71. 6( d, C-14) , 208. 3( s, C-15) , 146. 8( s, C-16) , 118. 1( s, C- 17) , 33. 2

( q, C-18) , 21. 6( q, C-19) , 12. 9(q, C-20) , 190. 0, 21. 3( O Ac) .

Compound 4, C20H30O5 ,θmp: 232～ 234℃ ;λmax ( M eOH): 234 nm ( lgX3. 91) ; νmax /cm
- 1:

3 460, 1 720, 1 640; M S( EI): 350( [M ]+ ) , 332, 314, 296, 253, 245, 187; 1 H NMR: 3. 62( 1β -
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H, dd, J= 4. 9, 9. 1 Hz) , 4. 89( 7β-H, dd, J = 5. 4, 13. 8 Hz) , 5. 40( 14α-H, br. s) , 6. 34 and

5. 69 ( 17-Ha and 17-Hb, each s) , 4. 69 and 4. 41( 20-Ha and 20-Hb, each d, J= 12. 0 Hz) ,

0. 83 and 0. 92( 18-M e and 19-Me ) ; 13 C NM R: 81. 4( d, C-1) , 30. 8( t , C-2) , 39. 1( t , C-3) ,

33. 0( s, C-4) , 52. 3( d, C-5) , 30. 4( t , C-6) , 74. 9( d, C-7) , 62. 2( s, C-8) , 56. 9(d, C-9) , 48. 2

(s, C-10) , 21. 5( t , C-11) , 31. 6( t, C-12) , 48. 1( d, C-13) , 76. 6( d, C-14) , 209. 4( s, C-15) ,

150. 9( s, C-16) , 115. 3( s, C-17) , 33. 4( q, C-18) , 22. 4( q, C-19) , 62. 2( t , C-20) .

Acknowledgement: The autho rs a re g r ateful to the financia l suppor t from the Labo ra to ry of Phy to-

chemistry , Kunming Institute of Botany , Academia Sinica and the Sta te Educa tion Commission Docto ral

Foundation.

Ref erences

1　 Fujita E, Node M. Diterpeno ids o f Rabdosia species. Pro g ress in the Chemistry o f O rganic Na tural

Pr oduc ts, 1984( 46): 77～ 157

2　 Sun H D, Sun X C, Lin Z W , et al. Excisanin A and B, new diterpeno ids fr om Rabdosia excisa.

Chem Lett , 1981: 753～ 757

3　Wu S H, Zhang H J, Chen Y P, et a l. Diterpenoids from I sodon w ik stroemioides. Phy tochem, 1993,

34: 1099～ 1102

4　 Jin R L, Cheng P Y , Xu G Y, Structure of rabdo serrin B, iso la ted f rom Rabdosia serra. Zhongguo

Yaoke Daxue Xuebao , 1987, 18: 172～ 174

尾叶香茶菜二萜成份研究

王艳红 　陈耀祖　金东史　孙汉董

摘　要　从唇形科尾叶香茶菜叶子的甲醇提取物中 ,分离提取了 4个对映 -贝壳杉烯型二

萜 ,并利用核磁共振氢谱和碳谱 ,以及质谱、红外光谱和紫外光谱等方法 ,对以上各化合物进

行了结构鉴定 .化合物 1在该植物的文献中未见报道 .
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