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Isodon species have cytotoxicity, antitumor activity, inhibition of oxidative phosphoryla—

The Constituents of Diterpenoids from Isodon excisa
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Abstract  Four entkaurene diterpenoids were isolated from the leaves of Isodon excisa-
Their structures were elucidated on the basis of spectral analysis. One of them has not been
found in this plant.
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The plants of Isodon are rich in ent—kaurene diterpenoids, and the diterpenoids of

tion, antiHeeding activity and growth inhibitiory activ 1ty[ 3 Recently, an investigation of

the bioactive compounds in Isodon excisa (Labiatae) has been perfformanced. And four ent—

kaurene diterpenoids were isolated from a methanol extract of this plant. In this paper, the

structure elucidation of the four compounds is presented.

1

Results and discussion

Compound 1, C2oH0Os ( [M+ 1T m /z 367), showed the presence of two methyl car—
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bons, five methylenes, seven methines, three quaternary carbons, two olefinic carbons and
a ketonic carbon inits”” C NMR and DEPT spectra. It contains a five membered ring with
a ketone conjugated with an exo-methylene group from the following spectral data UV
Amx 232 nm (1gX3.52); IRV fom Y 1713 and 1 645 ' HNMR W/ppm) 6. 30 and 5. 41
(each 1H, s); " C NMR (W/ppm) 147.7 (s), 117.0 (1) (exo-methylene), 209.1 (s)
(ketone). The above data and the presence of two tertiary methyl signals at WQ. 79(s) and
0. 86 (), a methylene signal atW63. 3(t), 4. 75 and 4. 73 (each d, J= 12 0 Hz) suggested
that this compound has an ent 20-ox y—16-kauren—15-one nucleus as the basic skeleton'"?'.
Compound 1was found to have four secondary hydroxy groups and one hydroxy group
at a methylene carbon based on the following spectroscopic data TRVma fem "' 3359 and
3287% ' HNMR (W/ppm): 3.80 (dd, J= 4.8, 12.4 Hz), 487 (dd, J= 43, 118
Hz), 4.33 (m), 6.00 (br. s), 4. 75and 4 73 (each 1H, ABd, J= 12.0 Hz); " C NMR
(W/ppm): 83.5,73.9,72. 1 and 75. O(each CH), and 63. 3( CH). The locations of five hy—
droxy groups were deduced as follows. Between compound 1 and kamebakaurin, the simil-
iarity of chemical shift value of carbons suggested that there be three oxygen substituents
at the k', & and 14 —position respectively, and one oxygen substituent on €207, The
chemical shift values of C=11 and C-13 (28. 6 and 55. 0 ppm), as well as the chemical shift
value of proton at 4. 33 ppm (1H, overlap) suggested that there be an oxygen substituent
at 12 —positionm. Thus, compound 1 was elucidated as &, %, 12t, 14, 20-pentahydroxy-

ent%kaur-16-ene-15-one*’.

Compound 2 molecular formula GoHoOs ( [MT ,m / 350), the following differences
between compound 1 and 2 indicated that there was no substituent on C-20. (1) Com-
pound 2 added one methyl atW 1. 38 (3H, s) in place of the AB doublet atW4. 75 and 4. 73
(each 1H, d. J= 12.0 Hz) in compound 1. (2) The chemical shift values of C-10 and C-
20 were at W45, 0 ( quaternary carbon) and 18. 6 ( CH:) respectively in compound 2. Thus,
compound 2 was elucidated as lo, &, 12, 14 +etrahydroxy-ent-kaur-1 6-ene—15-one”".

Compound 3, C2HnOs ( [MT . m /z 392), differs from compound 2 by the addition
of one acetoxy group || HNMR W 207 (3H, s); ° C NMR W170.0 ( quaternary
carbon) and 21. 3(CHs) |. The doublet peak at W5 22(1H,d,J= 8 0 Hz) and the chemical
shift value of C-12(W75. 2) indicated that there was an acetoxy group at C-12 in com pound
3. Thus, compound 3 was elucidated as la, 7a, 14b-trihydroxy-12a-acetoxy-ent—%kaur-16—

ene—15-one”’.

+

Compound 4, molecular formula GoHso Os ( [M ] ,m /2 350). Its' HNMR, " CNMR
and DEPT spectra showed the similarity to the known compound, kamebakaurin”'.
2 Experiment

(1) General. MPs uncorr; IR KBr; UV: MeOH, ' HNMR (400. 134 M Hz); " C
NMR (100. 62 M Hz, broad band and DEPT), pyridine-ds, TMS as int. standard; EIM S
70 eV.

(2)Plant material, The leaves of Isodon excisa were collected in North Korea, , Au—



gust, 1993

(3) Extraction and isolation. Dried and powered leaves (5 kg) were extracted with
MeO H at room temperature for three times and the solvent evaporated. The residue ( 390
g) was dissolved in EtOH/HO (9° 1) and partitioned with petrol ether. The layer of
EtO H was evaporated and partitioned with EtO Ac. The EtO Ac solution was evaporated
and the residue (122 g) was subjected to CC (silica gel) eluting with petrol ether-M e CO
(9% 1~ 6% 4). The fraction (8% 2 part) was further purified by silica gel CC yielding
compound 3 and compound 4. The fraction ( 6° 4 part) was purified by silica gel CC yield-
ing compound 1 and compound 2.

(4) Physical and spectral data of compounds 1, 2, 3 and 4

Compound 1, CoHo Os, yellow powder, [Tp— 39.2(0. 51, MeO H); Ana (MeO H): 232
nm (lg X3.52); v /em™ = 3359, 3287, 1731, 1713, 1645, 1548, 1440, 1 275, 1052
MS (FAB): 367 ( [M+ 17 ). 349, 331, 283, 267.' HNMR 3.80 (B-H, dd, J= 4. 8,
124 Hz), 4.87 (B-H, dd, J= 4.3, 11 Hz), 4 33 (1B-H, overlap), 3.54 (13x-H,
m), 6.00 (14«-H, br. s), 6.30and 5.43 (17-Ha and 17-Hb, eachs), 4 75and 4. 73
(20-Ha and 20-Hb, each d, J= 12.0 Hz), 0. 79 and 0. 86 (18-Me and 19-Me); * C NMR
83.5 (d, C-1), 30.1 (t, C-2), 39.6 (t, C3), 33.9 (s, C4), 528 (d, C-5), 29.7
(t, C0), 73.9 (d, C-7), 621 (s, CB), 56.1 (d, C9), 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), 332 (q. C-18), 228 (q C-19), 63.3 (t, C=20).

Compound 2, CoHsoOs, Ong 262~ 264C; Ana (MeOH): 232 nm (lg X 3. 93); Vi /
em : 3420, 3360, 1705, 1640; MS (EI: 350 ( [M] ), 332, 314, 192, 174, 140
'HNMR 3. 17(B-H,dd.J= 4 4, 11. 0 Hz).4. 14( B-H,dd,J= 4.2,12 1 Hz),3. 91(1B -H,
t,J= 3. 6 Hz),5 18(14—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); " CNMR 82. 1(d, C-1), 30. 3(t, C2),
40. 7(t, C3), 34. 1(s,C4), 52.9(d, C-5), 29. 7(t, C-6), 75. 7(d, C-7), 62 6(s, C-8),59. 3
(d, C9),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, C20).

Compound 3, C22H2 06,0m: 240~ 243C ; Ao (MeOH): 230 nm(lg X 3. 85); vix fem L
3410,1725,1 710, 1640, MS(ED: 392([M ] ),332,314,292, 281,268 'HNMR 3.34
(B-H,dd,J= 80,90 Hz),4. 79( B-H,dd,J= 4.7,11.9 Hz),5. 22(1B-H,d,J= 8 0 Hz),
5. 44( 14x-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 L 51(18-Me, 19-Me and 20-Me), 2. 07( O Ac);
" CNMR 80 3(d.C-1).29.8(t, C-2), 39. 6(1, C3),33. 2(s, C4), 5L. 9(d, C-5),29. 7(1,
C-6), 74. 4(d, C-7), 61. 8(s, C-8),56.5(d, C9), 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(0 Ac).

Compound 4, Co Ho 0s,0m: 232~ 234C ;X (MeO H): 234 nm(lg X3. 91); v fom™ "
3460,,1,720, 1 640;. MS(ED: 350( [M T, ). 332, 314, 296, 253, 245, 187;' HNMR 3. 62( B-
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H, dd,J= 4.9,9. 1 Hz), 4 89(B-H,dd,J= 5 4, 13.8 Hz), 5 40( 14—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-Me and 19-Me); " C NMR 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(1, 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( 1, C-12), 48 1(d, C-13), 76. 6(d, C-14), 209, 4( s, C15),
150. 9(s. C-16)., 115. 3(s. C-17). 33 4(q. C18) . 22. 4(q. C-19). 62 2(1. C20).
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