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INTRODUCTION

Recently, we reported the structures of 18-
hydroxygeranylgeraniol (1) [1], an anti-reserpine ulcer
substance, and of plaunols A,B,C,D and E [2, 3], anti-Shay
ulcer compounds, isolated from a Thai medicinal plant,
Croton sublyratus 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 (or clerodane) [4-10],
pimarane [11], tiglane [12], crotofolane [13], 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)

(14]).

RESULTS AND DISCUSSION

A methanol extract of the leaves of C. kerrii was washed
with n-hexane. The n-hexane extract was subjected tossilica
gel chromatography to yield diterpenes 2a and 3a. The
diterpene diol (2a) had a molecular formula of C,,H;,0,
by high resolution MS of its bis-trimethylsilylether (Calc.
for C,H500,Si,: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 (2¢), which confirmed that the two
oxygen atoms were present as hydroxy groups. Thus 2a

(E.E,E)-11-formy1-3,7,15-trimethyl-2,6,10,14-

possessed an acyclic tetraprenyl structure with two
hydroxymethyl groups, one of which was placed on C-1, in
view of its splitting pattern (doublet) in the '"H NMR
spectrum. 2a wasisomericto 1 regarding thelocation of the
extra hydroxyl group.

In order to determine the location of the hydroxyl group
and the geometries of the double bonds in 2a, 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 1. On irradiation of the signal at
65.21 (C-14)inthe presence of the shift reagent, 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 hydroxyl group was situated neither on C-
16 nor C-20. On the other hand, as irradiation of the signal
at 6.44 (C-2)resulted in sharpening of the signal at 2.02 (C-
17) and the collapsing of the doublet at 548 (C-1)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 A*-double bond was assigned as E
by the Ad values{Ad = d[Eu(DPM);] — 8(CCl,)} (see
Table 1) for the methyl (C-17) over the methylene groups
(C-4)[1] and by the chemical shift of the former [15]. The
chemical shift of the olefinic proton (C-10) and the shift
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Table 1. 'H NMR spectra of compounds 2a and 2b, and the effect of shift reagent*
2a 2b
4 (CCly) é [Eu(DPM),] Ad 4 (CCly) 4 [Eu(DPM);] Ad
C-t 4.00 (d) 5.48% (7.53) 1.48 (3.53) 4.01(d) 6.70§ (11.66)| 2.69(7.65)
C-2 5.30() 6.44 (8.01) 1.14(2.71) 5.30(t) 7.63 (12.00) 2.33(6.70)
C4 2.04 (m) 2.55 (2.75) 0.31(0.71) 2,05 (m) 2,65 (3.98) 0.60(1.93)
C-5 204 (m) 234 0.30 2.05(m) 2,63 0.58
C-6 5.05(1) 5.48 0.43 5.06(t) 5.86 0.80
C-8 2.04 (m) 233 0.29 2.05(m) 275 0.70
Cc9 2.04 (m) 2.88 (3.94) 0.84(1.90) 2.05(m) 2.75 (394) 0.70(1.89)
C-10 5.18(1) 5.64 (6.18) 0.46(1.13) 5.30(1) 7.35 (11.39) 2.05(6.09)
C-12 2,04 (m) 251 047 205 (m) 295 0.90
C-13 2.04 (m) 234 0.30 205 (m) 2.60 0.55
C-14 5.05(2) 5.21 0.16 507(¢) 5.40 0.33
C-16 1.65 (s) 1.69 0.04 1.66 (s) 1.74 0.08
C-17 1.63(s) 202 (2.54) 0.39 (0.91) 1.63(s) 236 (3.712) 0.73(2.14)
C-18 1.58 (s) 1.82 0.24 1.58(s) 202 0.44
C-19 3.98(s) 5.31 (7.27) 1.33(3.29) 3.89(s) 6.46 (11.64) 2.57(1.75)
C-20 1.58 (s} 1.65 0.07 1.58(s) 1.74 0.06

* Recorded at 100 MHz in CCl,. Chemical shifts are in ppm with Me,Si as an internal standard.

t Measured in CCl, containing 20, Eu(DPM);.
150%.
§407%.
15025,

effect indicated the A'°-double bond to be Z [1,16]. In the
same manner, the A®-bond may be assigned as E from the
chemical shift of the methyl group (C-18) [1,15].
Consequently, 2a must be depicted as [E,E.Z)-11-
hydroxymethyl-3,7,15-trimethyl-2,6,10,14-hexadeca-
tetraen-1-ol.

The diterpene aldehyde (3a) was purified by acetylation.
The IR (v}i9%dcm ~ !+ 1740,1690), UV [AESH nm (loge): 230
(4.0)],and '"H NMR spectra (3 9.26,C-19) of itsacetate (3b)
showed the presence of an «,f-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
(Z)-2-methyl-2-pentenal [16]. Reduction of 3b with
LiAlH, gave a diol (2b). In the 'H NMR spectrum of 2b
(Table 1), the Ad values for the olefinic proton (C-10) over
the methylene group (C-9) agreed with the above
assignment. The other structural features of 2b were proved
to be the same as those of 2a by the spectral data. Therefore,

3a should be shown as (E,E,E)11-formyl-3,7,15-
trimethyl-2,6,10,14-hexadecatetraen-1-ol.

Finally, 2a was proved to beslightlylessactivethan1and
to be equally active to its isomer (2b) in an inhibitory assay
against reserpine-induced ulcer in mice.

EXPERIMENTAL

Extraction and isolation. Powdered leaves (1.5kg) 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 concd to dryness to yield 31 gofa
dark green oil, 10g of which was subjected to Si gel
chromatography. Elution with C¢Hg- EtOAc(5:1)gave 332 mgof
crude3a.Elution withCgHg—EtOAc(2:1)afforded 612 mgof2aas
a colourless oil. 2a: IRv!a¢4cm =1 3340, 1665, 1445, 1380, 1000.
MS (probe) 75eV, m/e (rel.int.): 288 (< 1), 273 (< 1), 270(< 1),
121 (22), 81(52), 69 (100). (Found: C, 78.20; H, 11.06. C,,H 3,0,
requires: C, 78.43;H, 11.11%

20 19 R, 18 R, 17
N X X AN
16 ' 14 " 12 H 10 ’ 8 ’ 6 4 2 ORl
1 R, =HR,=CH,OHR, =Me
2a R, =H,R, = Me,R, =CH,0OH
2b R, = H,R, = Me,R, = CH,OH (A'%: E)
0, NO,
% R,=CO R, = Me,R; = CH,0CO
NO, NO,
3a Me.R, = CHO(A'®: E)

R, = H.R,
3 R, =AcR,

Me.R, = CHO(A'®: E)
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Acetylation of 3a. To a soln of 332mg 3a in Sml CH,Cl, was
added 0.5 mi Ac,0 and 0.5 mi pyridine. After usual work-up, the
residue was purified by PLC developed 3 x with C H,~EtOAc
(10:1) to yield 43 mg 3b as a colourless oil. IRV} "cem ™1 1740,
1690. 1640, 1240: 'H NMR (100 MHz, CDCl3): 0 1.57 {3 H. s).
1.64 (3H,s). 1.66(3H,s), 1.70(3H,s), 1.96(3H,s)
19-24(12H.m), 447(2H.d.J = 7.0Hz), 4.8-53(3H.m),
628 (1H, t, J = 70Hz), 926 (1H, s). UV /‘.ﬁ,‘,‘:“nm: (loge):
230¢4.0). (Found:C, 76.02;H. 10.04. C,,H;,0O; requires:C,
76.30: H, 9.83° ).

Esterification of 2a with 3,5-dmnitrobenzoyl chloride. To a soln of
150 mg 2a in 3 ml CH,Cl, was added 250 mg 3.5-dinitrobenzoyl
chlonde and 0.5 ml pyridine. After usual work-up, the residue was
purified by PLC developed with CoHe-EtOAc (3:1) to yield
313 mg 2¢ as a colourless oil. IR vidwd em™1: {740, 1735, 1630,
1600, 1560. '"H NMR (60 MHz, CDCl,): 4 1.54 (3 H. 5), 1.59 (6 H.
sWL77T (3H, 50 1.9 2.3 (12H.m), 48-5.3 (6 H. m), 5.54 (2H.d,

J = 70Hz), 9.22 (6H. s). (Found: C, 58.62: H, 542; N, 8.18.

C134H 33N, O, ; requires: C, 58.84; H, 5.52: N, 8.06",).

LiAlH ; reduction of 3b. To a soln of 10mg LiAIH, in 2mldry
Et,O was added a soln of 30 mg 3bin I mi Et,0 at 0°. After usual
work-up, the residue was subjected to Si gel chromatography.
Elution with C4H~EtOAc (2:1) gave 23 mg of 2b as a colourless
oil. IRvi34dcm = 2 3340, 1665, 1445, 1380, 1000. MS (probe) 75 ¢V,
m/e (rel.int.); 288 (< 1), 273(< 1), 270(< 1), 121(29), 81 (67),
69(100). (Found:C, 78.61:H. 1095. C,,H;,0,; requires:C,
7843:H, 11.11").
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