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Abstract　 Tw o dite rpenes w ere isolated f rom the leaves o f I sodon enanderianus. Their st ruc-

tures w ere elucida ted on th e basis of spectr al analysis. Th e constituents of I . enanderianus have

not been repo rted befor e.
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The diterpenes of Isodon species have di fferent bio activ es, such as cy to tox ici ty , anti-

tumo r activi ty , inhibition o f oxidativ e phosphory la tion and so on
[1 ]
. Isodon enanderianus

( Labiatae) is one kind o f plant in this family , and mainly dist ributed in Kaiyuan, Yuan-

jiang and Shiping in Yunnan Province
[2 ]
. The leaves o f this plant a re used as a t radi tional

medicine fo r stomati tis , eczema and beriberi in these regions. As sy stematic part of an in-

vestiga tion of the bioactiv e compounds in Isodon , two diterpenoids have been isolated f rom

a methanol ex t ract of the leaves of I. enanderianus. The structure elucidation of the tw o

compounds is the subject o f this paper.

1　 Results and discussion

Compound 1 C20 H26O6 ( [M+ 1]+ m /z 363) show ed the presence o f two methyl car-

bons, four meth lenes, six methines, four quaternary carbons, two o lefinic ca rbons and

tw o ketonic ca rbons in its 13 C NM R and DEPT spect ra. It contains a fiv e-membered ring

w ith a ketone conjugated wi th an exo-methylene g roup from the fo llow ing spect ral da ta:

UVλmax , 230 nm ( lgX3. 74) ; IRνmax /cm
- 1

, 1 710 and 1 641;
1
H NM RW, 6. 18 and 5. 40

( each 1H, s) ;
13
C NMRW, 152. 5 ( s) , 117. 1 ( t ) ( exo-methy lene) , 211. 7 ( s) ( ketone) .

The above data and the presence o f tw o tertiary methyl signals a tW1. 29 ( s) and 0. 86 ( s) ,

a methine signal atW4. 58 ( 1H, br. s) andW80. 8 (d) suggested that this compound has

an 20-oxy-ent-kaur-16-en-15-one nucleus as the basic skeleton [1 ] .

Compound 1 was found to have tw o secondary hydroxyl g roups based on the follow ing
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spect ro scopic data: IRνmax /cm- 1 , 3 302 and 3 227; 1 H NMRW, 5. 24 ( 1H, m) and 5. 90

( 1H, br. s) ;
13
C NM RW, 73. 2 and 65. 1( each CH). The locations o f these hydroxy l g roups

w ere deduced as fo llow s. Between 1 and kamebakaurinin
[ 3]
, the simi liari ty of chemical shi f t

va lue of ca rbons ( C- 11 and C- 14) suggested that there w ere tw o oxygen substi tuents a t

the 11β and 14β -position respectiv ely [3 ] . Meanwhi le, in comparison o f 1 w ith kamebakau-

rinin, the fol lowing dif ferences w ere observ ed. ( i ) The presence of a qua ternary carbon a t

W204. 5 ( s) and the increase o f chemical shif t value of C- 5 (ΔW10. 0) in 1 suggested tha t

there was an carbony l ca rbon at C- 6 in place of the methy lene ca rbon in kamebakaurinin.

( ii ) The presences of a quater nary carbon atW90. 1 ( s) and a methine a tW80. 8 ( d) in 1,

w hich cor respondingly took the place of a methine and a methylene in kamebakaurinin,

suggested tha t a ring w as formed betw een C- 7 and C- 20, and tha t there was a hydroxy

g roup at C- 7. Thus, 1 was elucida ted as 7β , 11β , 14β , 20-tet rahydroxy-ent-kaur-16-en-

6, 15-dione
[4 ] .

Compound 2, co lorless needles. C22 H28O7 ( [M ]
+

m /z 404) . It contains a fiv e mem-

bered ring wi th a conjugated exo-methylene g roup from the follow ing spectral data: UV

λmax , 232 nm ( lgX3. 96) ; IRνmax /cm
- 1

, 1 735 and 1 645.
1
H NMRW, 6. 05 and 5. 40 ( each

1H, br. s) ;
13
C NMRW, 150. 9 ( s) , 118. 1 ( t ) ( exo-methylene ) and 203. 7 ( s)

( ketone) . It s characteristic IR abso rptions at 1 736, 1 239 and 1 059 cm
- 1

and the pres-

ence of a qua terna ry carbon atW171. 2( s) suggested that there w as a lactone g roup in 2. In

addition, the mo re broad peaks in the
1
H NM R spectrum and the lack of some carbon sig-

nals in the 13 C NM R spect rum suggested that 2 was a secokaurane and had a spircone str-

nucture a t C- 10 as the basic skeleton
[1 ] . Its IR, M S,

1
H NM R,

13
C NMR and DEPT spec-

tra show ed the simi la ri ty to the known compound, t richo rabdal B
[5 ] .

2　 Experimental

( 1) General. M Ps: uncorr; IR: KBr; UV: M eOH;
1
H NMR ( 400. 134 MHz) ;

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 of Isodon enanderianus were co llected in October 1993

in Shiping County, Yunnan Province.

( 3) Ex t raction and iso lation. Dried and powdered leaves ( 4. 6 kg) w ere ex t racted wi th

95% EtOH at reflux conditions for three times. The so lv ent w as combined and evapo ra ted

under reduced pressure. The lef t solv ent w as pa rti tioned wi th pet ro leum-ether and

EtO Ac, respectiv ely. From the layer of EtO Ac, a black brow n residue ( 185 g ) w as ob-

tained and subjected to C C ( si lica g el , 1 kg ) eluted w ith pet roleum ether-M e2CO ( 8∶ 2～
5∶ 5) . The f raction ( 8∶ 2 part ) w as further purified by silica g el C C and recrysta lli zation

yielded 2. The f raction ( 6∶ 4 part ) w as purified by siica gel C C yielding 1.
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(4) Physical and spect ral da ta o f 1 and 2. 1, co lorless needles, C20H26O6 ,θmp 262～ 264

℃ ; UV ( MeOH)λmax: 230 nm ( lgX3. 74) ; IRνmax /cm- 1: 3 302, 3 273, 3 227, 1 754,

1 710, 1 640, 1 543, 1 046; M S ( FAB): 363 ( [M+ 1]+ ) , 345, 327, 309, 179; 1
H NM R

W: 3. 22( 9β - H, d, J= 9. 4 Hz) , 5. 24( 11α- H, m) , 3. 03( 12α- H, m ) , 5. 90( 14α- H,

s) , 6. 18 and 5. 40( 17- Ha and 17- Hb, each s) , 4. 58( 20- H, br. s) , 1. 29 and 0. 86( 18

- Me and 19- M e) ; 13 C NMRW: 23. 6( t , C- 1) , 19. 5( t , C- 2) , 41. 3( t , C- 3) , 33. 6

( s, C- 4) , 64. 0( d, C- 5) , 204. 5( s, C- 6) , 90. 1( s, C- 7) , 47. 5( s, C- 8) , 62. 5(d, C

- 9) , 60. 2( s, C- 10) , 65. 1(d, C- 11) , 43. 4( t , C- 12) , 43, 8( d, C- 13) , 73. 2( d, C-

14) , 211. 7( s, C- 15) , 152. 5( s, C- 16) , 117. 1( t , C- 17) , 33. 6(q, C- 18) , 23. 6( q, C

- 19) , 80. 8(d, C- 20) .

2, colo rless needles, C22 H28 O7 , θmp: 160～ 162℃ ; UV ( M eOH) λmax: 232 nm ( lgX
3. 96) ; IRνmax /cm

- 1: 3 287, 3 231, 1 736, 1 735, 1 645, 1 376, 1 239, 1 059; M S( EI): 404

( [ M ]+ ) , 386, 344, 327, 298, 225; 1
H NMRW: 2. 50( 5β - H, overlap) , 10. 2( 6- CHO,

d, J= 3. 6 Hz) , 3. 53( 11β - H, br. s) , 3. 12( 13β - H, m ) , 6. 05 and 5. 40( 17- Ha and 17

- Hb, each br. s) , 5. 10 and 4. 05( 19- Ha and 19- Hb, each br. s) , 5. 18 and 4. 56( 20-

Ha and 20- Hb, each br. s) , 1. 15( 18- Me) , 1. 95( O Ac) ;
13
C NMRW: 18. 2( t , C- 2) ,

28. 1( s, C- 4) , 203. 7( d, C- 6) , 171. 2( s, C- 7) , 38. 6( s, C- 10) , 65. 1( d, C- 11) ,

42. 1( t , C- 12) , 35. 2( d, C- 13) , 203. 7( s, C- 15) , 150. 9( s, C- 16) , 118. 1( t , C-

17) , 35. 2( q, C- 18) , 71. 2( t , C- 19) , 170. 4 and 20. 5( OAc) .
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紫毛香茶菜二萜成分研究

张　火昆　王艳红 　陈耀祖　孙汉董　林中文

摘　要　从紫毛香茶菜干叶的乙醇提取物中分离得到 2个二萜化合物 , 利用红外、 紫外、 质谱以及核磁

共振波谱等光谱方法 , 对这 2个化合物的结构进行了鉴定 . 紫毛香茶菜的化学成分尚未见文献报道 .
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