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INTRODUCTION 

Recently, we reported the structures of 1% 

hydroxygeranylgeraniol (1) [ 11, an anti-reserpine ulcer 
substance, and ofplaunols A,B,C,D and E [2,3 1, anti-Shay 
ulcer compounds, isolated from a Thai medicinal plant, 
Croton suhlyrutus Kurz. We have now commenced a 
chemotaxonomical survey of plants of the genus Croton 
which grow wild in Thailand. From Croton sp., various 
diterpenes belonging to the labdane (orclerodane) [4-IO], 
pimarane [ 111, tiglane [ 121, crotofolane [ 131, and acyclic 
diterpene [1 ] have been isolated. We now report the 
isolation and characterization of two novel acyclic 
diterpenes from Croton kerrii A. Shaw (Euphorbiaceae) 
[141. 

RESULTS AND DISCUSSION 

A methanol extract of the leaves of C. kprrii was washed 
with n-hexane. The n-hexane extract was subjected to silica 
gel chromatography to yield diterpenes 2a and 3a. The 
diterpene diol(2a) had a molecular formula of CZoH,,02 
by high resolution MS of its bis-trimethylsilylether (Calc. 
for CzdHso02Siz:450. 3349. Found:450. 3354). The IR. 
‘H NMR. and MS of 2a closely resembled those of 1. On 
treatment with 3,5-dinitrobenzoyl chloride, 2a gave a bis- 
3,5-dinitrobenzoate (2c). which confirmed that the two 
oxygen atoms were present as hydroxy groups. Thus 2a 

possessed an acyclic tetraprenyl structure with two 
hydroxymethyl groups, one ofwhich was placed on C-l, in 
view of its splitting pattern (doublet) in the ‘H NMR 
spectrum. 2a was isomeric to 1 regarding the location ofthe 
extra hydroxyl group. 

In order to determine the location of the hydroxyl group 
and the geometries of the double bonds in Za, detailed 
decoupling experiments were attempted by use of 
Eu(DPM), as a shift reagent. By comparison with the 
‘HNMR spectrum of 1, all of the protons of 2a were 
assigned as listed in Table I. On irradiation ofthe signal at 
6 5.21 (C-14)in thepresenceoftheshiftreagent, both broad 
singlets at 1.65 and 1.69 (C-16 and C-20) were sharpened 
showing that these two methyl groups and the olefinic 
proton were arranged on the same double bond and 
mutually underwent an allylic long-range coupling. 
Therefore, the hydroxyi group was situated neither on C- 
I6 nor C-20. On the other hand, as irradiation ofthe signal 
at 6.44 (C-2) resulted in sharpening of the signal at 2.02 (C- 
17) and the collapsing of the doublet at 5.48 (C-l) to a 
singlet, the hydroxyl group could not be placed on C- 17. 
Consequently, it must be located on C-19. 

The geometry of the AZ-double bond was assigned as E 
by the A6 values{Ad = 6[Eu(DPM),] - 6(CCl,)} (see 
Table I) for the methyl (C-17) over the methylene groups 
(C-4) [ I] and by the chemical shift of the former [ 151. The 
chemical shift of the olefinic proton (C-IO) and the shift 
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Table 1. ‘H NMR spectra of compounds 2a and 2b, and the effect of shift reagent+ 

6 (ccl,) 
2a 2b 

d [Eu(DPM),] A6 6 (CCL) 6 [Eu(DPM), 1 AS 

C-l 4.00 (d) 
c-2 5.30 (r) 
C-4 2.04 (m) 
C-5 2.04 (m) 
C-6 5.05 (1) 
C-8 2.04 (In) 
c-9 2.04 (m) 
C-IO 5.18 (r) 
c-12 2.04 (m) 
c-13 2.04 (m) 
c-14 5.05 (f) 
C-16 1.65 (s) 
c-17 I .63 (s) 
C-18 1.58 (s) 
c-19 3.98 (s) 
c-20 1.58 (s) 

5.48t (7.53): 
6.44 (8.01) 
2.55 (2.75) 
2.34 
5.48 
2.33 
2.88 (3.94) 
5.64 (6.18) 
2.51 
2.34 
5.21 
1.69 
2.02 (2.54) 
1.82 
5.31 (7.27) 
1.65 

1.48 (3.53) 
1.14(2.71) 
0.31 (0.71) 
0.30 
0.43 
0.29 
0.84(1.90) 
0.46(1.13) 
0.47 
0.30 
0.16 
0.04 
0.39 (0.91) 
0.24 
1.33 (3.29) 
0.07 

4.01 (d) 
5.30(t) 
2.05 (m) 
2.05 (m) 
5.06 (1) 
2.05 (m) 
2.05 (m) 
5.30 (t) 
2.05 (m) 
2.05 (m) 
5.07 (I) 
1.66 (s) 
1.63 (s) 
1.58 (s) 
3.89 (s) 
1.58(s) 

6.705 (11.66)11 
7.63 (12.00) 
2.65 (3.98) 
2.63 
5.86 
2.75 
2.75 (3.94) 
7.35 (11.39) 
2.95 
2.60 
5.40 
1.74 
2.36 (3.72) 
2.02 
6.46 (11.64) 
1.74 

2.69 (7.65) 
2.33 (6.70) 
0.60(1.93) 
0.58 
0.80 
0.70 
0.70(1.89) 
2.05 (6.09) 
0.90 
0.55 
0.33 
0.08 
0.73 (2.14) 
0.44 
2.57 (7.75) 
0.06 

l Recorded at 100 MHz in Ccl+ Chemical shifts are in ppm with Me,Si as an internal standard. 
t Measured in CCll containing 20% Eu(DPM),. 
: 50 ‘X. 
940%. 
]I 50 “6. 

effect indicated the A”double bond to be 2 [ 1,161. In the 
same manner, the A6-bond may be assigned as E from the 
chemical shift of the methyl group (C-18) [l, 151. 
Consequently, 2a must be depicted as [E,E,Z]-ll- 
hydroxymethy1-3,7,15-trimethyl-2,6,10,14-hexadeca- 
tetraen- l-01. 

The diterpene aldehyde (3a) was purified by acetylation. 
The IR (~!,$~~cm- ‘:1740,1690),UV[R~“nm(1oge):230 
(4.0)],and’H NMRspectra(69.26,C-19)ofitsacetate(3b) 
showed the presence of an a&unsaturated aldehyde, 
whose conjugated double bond can be assigned as E based 
on the high-field chemical shift of its aldehydic proton 
compared with those of the model compounds, (E)- and 
(Zh2-methyl-2pentenal[16]. Reduction of 3b with 
LiAlH., gave a diol (Zb). In the ‘H NMR spectrum of 2b 
(Table l), the A6 values for the olefinic proton (GlO) over 
the methylene group (C-9) agreed with the above 
assignment.Theotherstructuralfeaturesof2bwereproved 
to be the same as those of2a by the spectral data. Therefore, 

3a should be shown as (E,E,E)-1 l-formyl-3,7,1 S- 
trimethyl-2.6,10,14-hexadecatetraen-l-01. 

Finally,2awasproved tobeslightlylessactivethan 1 and 
to be equally active to its isomer (2b) in an inhibitory assay 
against reserpine-induced ulcer in mice. 

EXPERIMENTAL 

Extraction and isolation. Powdered leaves (1.5 kg) of C. kerrii 
were extracted 3 x with MeOH under reflux. After evapn of the 
solvent, the residue was refluxed in n-hexane with vigorous 
stirring. The n-hexane layer was coned to dryness to yield 3 1 g of a 
dark green oil, log of which was subjected to Si gel 
chromatography.ElutionwithC,H,-EtOAc(S:l)gave332mgof 
crude3a.ElutionwithC6H,-EtOAc(2:l)atTorded612mgof2aa.s 
a colourless oil. 2s: IR~$~‘~ctn -I: 3340, 1665, 1445, 1380, 1000. 
MS (probe) 75 eV, m/e (rel. int.): 288 (< 1). 273 (< 1). 270 (< 1). 
121(22), 81(52), 69 (100). (Found: C, 78.20; H, 11.06. C20H3402 
requires:C 78.43.H 11.119/,). 7 3. 

1 R, = H, R, = CH,OH, R, = Me 

2a R, = H,R, = Me,R, = CH,OH 
21t R, = H,R, = Me,R, = CH,OH (A”‘: E) 

NO, ?!JDr - 
, R, = Me,R, = CH,OCO 1 Q / 

\ 
NO, NO, 

3,s R, = H.R, = Me_R, = CHO(A”‘:E) 
Jb R, =Ac,R, = Me,R, = CHO(A”‘:E) 
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Acetyfation 0/‘3a. To a soln of 332mg 3a in 5 ml CH2C12 was 

added 0.5 ml Ac,O and 0.5 ml pyridine. After usual work-up. the 

residue was purified by PLC developed 3 x with C,H,-EtOAc 

(1O:l) to yield 43mg 3b as a colourtess oil. lRr$:iJcm- ‘: 1740. 
1690. 1640, 1240: ‘H NMR (IOOMHz, CDCI,): 6 1.57 (3 H. s), 
1.64 (3 H, ?i). 1.66 (3 H, h), 1.70(3 H,s), 1.96 (3 H. .\). 

1.9-2.4(12H.m). 4.47(2H.d.J = 7.0H.z). 4.8.5.3(3H.m). 

6.28 (1 H. r. J = 7.OHz). 9.26 (1 H. s). UV i.~~“nm: (logt): 
230(4.0). (Found:C. 76.02: H, 10.04. C22H3103 requircs:C, 
76.30; H, 9.83 “,). 

Esrerification of 2a with 3,5-dmi!rohenzo~f c&ride. To a soln of 

150 mg 2a in 3 ml CHZCI, was added 250 mg 3.5-dinitro~nzoyl 

chlortde and 0.5 mi pyridine. After usual work-up, the residue was 
purified by PLC developed with C,,H,-EtOAc (3:l) to yield 
313mg 2e as a colourless oil. IR v!$:“’ cm“: 1740. 1735. 1630. 

1600,1560.‘HNMR (60MHz.CDCII):6 1.54(3H.s). 1.59(6H. 

s). 1.77 (3H..s,).l.Y 2.3 (12H.m). 4.8-5.3 (6H. m). 5.54 (2H.d. 

J = 7.0Hz). 9.22 (6H. z). (Found: C. 58.62: H, 5.42: N. 8.18. 

Ca4HwN,0,2 requires: C. 58.84: H, 5.52: N, SIXI”,,). 

LiAiH, reducfiort c$3b. To a soln of lOm8 LiAIH, in 2 ml dry 
Et,0 wasaddeda soln of30mg3bin 1 ml Et,0 at 0”. After usual 

work-up, the resrdue was subjected to Si gel chromatography. 

Elution withC,H,-EtOAc(2:l)gave25mgof2basacolourless 

oil.IRI,~~~‘dcm“:3340, 1665,1445,1380,1000. MS(probe)75eV, 

m/e (rel.int.): 288(<1), 273(<1), 27O(<l). 121(29). Sl(67). 
69(100). (Found:C. 78.61 ;H. 10.95. C20H3Q01 requires:C, 
78.43: H, Il.1 1 I’,,). 

~~,~~~o~~e~g~~~zrs -Weareindebt~ to Mr. Ananta Laophanich 

of Asian TJD Enterprize Ltd., Thailand and Mr. Chana Promdej 

of Royal Forest Department in Thailand for their collection ofthe 
origmal plant. 
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