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Abstract--From an ether extract of the twigs and leaves of Sapium insigne four new diterpene esters were isolated. They 
were identified as 12-O-(2’E, 4’E-decadienoyl)-4-deoxy-16-hydroxyphorbol-l3-acetate,12-O-hexanoyl-4a-deoxy- 
phorbol-l3-acetate,l2-O-hexanoyl-4a-deoxy-16-hydroxyphorbo-l-13-acetate 
hydroxyphorbol-13-acetate by spectroscopic and chemical methods. 

and 12-O-dodecanoyl-4a-deoxy-16- 

1 
INTRODUCTION 

Sapium insrgne IS a small Indian tree which yields an acrid 
milky juice [l]. This juice acts as a vesicant and has been 
reported to cause dermatitis of the skin [l], although the 
nature of the toxic principles has not been elucidated. A 
related species from this genus, Sapwm ypomcum, has 
been found to contain a poisonous phorbol-ester [Z] and, 
more recently, the toxic principles of Saprum tndicum were 
identified as phorbol and deoxyphorbol esters, known as 
the sapmtoxins [3, 43 and the sapatoxins [5]. A resin 
produced by ether extraction of the leaves and twigs of 
Saprum insigne demonstrated pronounced pro-inflam- 
matory activity zn uiuo [6]. This communication describes 
the rsolation and structure elucidation of four new 
phorbol derivatives from this resin. 

RESULTS AND DISCUSSION 

Four ahphatic tigliane dtesters were isolated from 
Sapturn inszgne. The major compound, 1, was responsible 
for the pro-mflammatory activity of the ether soluble resin 
produced from this plant. Compound 1 had an irritant 
dose 50 7; (IDso) on mouse skin of 0.037 pg/per ear. From 
the mass spectrum of 1 it was evident that this biologically 
active compound was a dtester of a polyhydroxylated 
trgliane diterpene and that the acyl substituents were 
acetate and decadienoate, respectively. Decadienoic acid 
can exist as one of four geometric isomers. The ‘H NMR 
spectrum of 1 assisted in the assignment of this acyl 
substrtuent as the all trans isomer 2’E, 4’E-decadienoic 
acid. The H-6 signal in this spectrum appeared at 6 2.31 
and irradiation of this signal induced the doublet of 
triplets at 5.87 to change to a doublet (J = 12 Hz) 
confirming the latter signal as the H-5’. It has been shown 
by synthetic methods and planar projection diagrams [7] 
that there is a loss of conjugation in isomers during the 
trans-trans to the as-trans transition. This would be 
exhibited in the ‘H NMR spectrum by a downfield shift in 
the olefimc proton signals for the all-trans isomer due to 
the greater inductive effect of the carbonyl groups of the 
ester function This effect was exhibited in the ‘H NMR 
spectrum of 1 where H-6, H-4’ and H-2’ were recorded at 
6 2.31 (m), 7.64 (dd, J = 12, 15 Hz), and 5.94 (d, J 

= 15 Hz), respectively, when compared with the chemical 
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shifts of a similar crs-trans isomer of 2.1,7.35 and 5.50 [S]. 
Furthermore the IR spectrum of 1 exhibited a maximum 
at 1000cm-l which is characteristic of truns-trans- 
decadienoic acid methyl ester [7]. The parent diterpene of 
1 was also identified from its ‘H NMR spectrum. In this 
spectrum the assignments for H-4, H-5, H-7 and H-11 
were obtained by double resonance experiments thereby 
confirming that the nucleus of 1 belonged to the 4- 
deoxyphorbol rather than the phorbol series of esters. 
However, the 3H singlet for the Me-16 position of 4- 
deoxyphorbol was absent from this spectrum, whilst an 
extra 2H AB quartet was exhibited at 6 4.17. Compound 1 
was accordingly a diester of 4-deoxy-16-hydroxyphorbol. 
The acetate function was assigned to C-13 and the 
decadienoate to C-12 on the basis of selective hydrolysis 
reactions. The ester was resistant to acid catalysed hy- 
drolysis whilst alkaline catalysed hydrolysis produced the 
monoester, 5, in which the acetate moiety was absent. In 
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the ‘H NMR spectrum of 5 there was a correspondmg 
upfield shift m the slgnal for H-12 from 6 5.42 in 1 to 5.04 
m 5. This shift 1s known to be characteristic of esters which 
exhlblt a free C-13 tertiary hydroxy group [9]. 
Furthermore, there were characteristic shifts m the signals 
for H-l, H-4, H-7 and H-10 m the spectrum of 5 due to 
alkaline catalysed conversion of the AB rmg trnns junc- 
tion of 1 to the cls-orientated configuratlon m 5 [lo] 

Compound 2 was identified as a dlester of 4c+deoxy- 
phorbol from its ‘HNMR and mass spectra [lo]. The 
acyl moieties were acetate and hexanoate, respectively. 
Alkalme catalysed hydrolysis of 2 produced the mono- 
ester 6 The mass spectrum of 6 exhIbIted a [M] + ion at 
m;-_ 446, confirmmg that the hexanoate group was located 
at C-12 of the 4a-deoxyphorbol nucleus 

Compounds 3 and 4 were isolated as a mixture and 
dlffered only m the cham length of their C-12 acyl group 
They were ldentlfied by their ‘HNMR spectra, which 
demonstrated the characterlstlc stgnals of a 4a-deoxy-16- 
hydroxyphorbol dlester [l l] with acetate and straight 
cham ahphatlc ester moletles Multiple development TLC 
showed the mixture to consist of two compounds, and m 
the mass spectrum [Ml’ Ions were observed at m/z 588 
and 504 In both compounds the ahphatlc acid was 
eliminated as an acyloxy ion, RCOO , which occurs m 
phorbol-type 12,13-dlesters where the longer acyl group 1s 
positioned at C-12 [12] Accordmgly, although paucity of 
material precluded hydrolysis reactions, the acetate 
moiety could be assigned to C-13 and the ahphatlc ester 
group to C-12 m both cases 

4-Deoxy-16-hydroxyphorbol esters are rare m the 
Euphorblaceae, having been previously Isolated only from 
CrotonJlaLens [l l] It is interesting to note that, although 
the major compound from Sapturn tnszgne 1s a 4-deoxy-16- 
hydroxyphorbol ester, several 4a-deoxyphorbol deriva- 
tives were Isolated as minor products. It 1s possible that 
these AB rmg CIJ compounds are artefacts of lsolatlon, 
havmg been formed by eplmerlzatlon of the correspond- 
mg naturally occurrmg AB trans analogues [13] 
However, no evidence was found for the presence of the 
4a-eplmer of the major compound (1) which 1s known to 
be susceptible to eplmerlzatlon 

EXPERIMENTAL 

Dried leaves and twigs (1 kg) of Sapturn mslgne Benth were 

powdered and extracted by cold maceratIon with Me&O After 
removal of Me,CO under red. pres below 45”. the residue was 

dissolved m aq MeOH and extracted with C&I,, to remove lipid 

material and steroids The MeOH phase was partltloned with 

Et,0 and the Et,0 phase washed with H,O Evaporation of the 
Et,0 produced a resinous material (2 g) which was separated by 

CC on Florosd, heated at I IO” for 60 mm and partially de- 

activated with 5 ‘:,, H,O The followmg solvent grachent was 

employed tolueneeC,H,, (3 2, lOOmi), toluene (100 ml), 
toluene-EtOAc, 9 1 (2OOml), 8 1 (270ml), 7 1 (160ml), 6 1 
(175 ml),5 I (180ml),4 I (2OOml),3 1 (2OOml),2 1 (210ml), 1 1 

(200 ml), 1 2 (210 ml), 1 3 (200 ml), 1 4 (200 ml), 1 5 (180 ml), 1 6 
(210 ml), 1.7 (160 ml), 1 8 (180 ml), 1 9 (200 ml),EtOAc(200 ml); 

Me,CO (500 ml) 

12-0-(2E,4E-decadlenoyl)-4-deoxy-16-hydroxyphorbol-13- 

acetate (1) Compound 1 (18 mg colourless resm) was present m 

the fractmns eluted from the column with toluene-EtOAc, 3 1, 
2 I, 1 1 and 1 2 It was mltially isolated by TLC on SI gel G 

developing twice with EtOAc*yclohexane (7 3) (Rf 039) 
Compound 1 gave a dark brown colour when sprayed with 

H,SO, and heated It was finally purified by partitmn TLC on 

Kieselguhr G coated with 20 ‘:, dlethylene glycol, elutmg twice 

with cyclohexane-butanone (95 5) (R, 0.33) Compound I gave a 
smgle spot m several TLC systems and exhibited the followmg 

spectral characteristics EIMS (190‘, 70 eV, measured values 

within 10 ppm calculated values) m/-_ (rel mt ) 556 [Ml+ (I, 
C 0 H ) 538 (I), 520 (l), 496 (3), 478 (4), 460 (4), 388 (2). 370 32 8 44. 
(3). 328 (18), 310 (35), 292 (201, 208 (30), 180 (40), 151 (100). 121 

(83), 81 (67) UV i$pH (log t) nm 204 (4 09). 262 (4 13) 

IR v~~crn-’ 3410, 1720, 1705, 1625, 1000 ‘H NMR (250 MHZ, 

CDCI,) 6 7 64 (dd, J = 11 8, 15 1 Hz, 1 H-olefimc). 7 59 (7, H- 1). 

6 15 (t, J = I I 8 Hz, lH-olefimc), 5 94 (d, J = I5 1 Hz. IH- 

olefimc), 5 87 (t, J = I8 8 Hz, 1 H-olefimc). 5 65 (d, J = 5 5 Hz, H- 

7), 5 61 (s, 1H exchangeable with D,O), 5 48 (s, 1H exchangeable 

with D,O), 5 42 (d, J = 9 9 Hz, H- l2), 4 17 (ABq, JAB = 23 9 Hz, 

2H-16),4 02 (ABq,JAB = 16 3 Hz, 2H-20), 3 29 (m. H-IO), 3 08 (m, 

H-8). 2 51 (br s, 2H-5), 2 31 (dd, J = 15 1. 74 Hz. -CH,-, H-4), 

2 05 (s, MeCO-), 1 77 (d, J = I 5 Hz, 3H-l9), 1 73 (superimposed 

on 6 177, m, H-11), 125 (s,-(CHz),--), 1 18 (s, 3H-17). I 15 (br 5, 
H-14), 0 89 (m, 3H-18, Me+ Irradiation of the signal at 6 3 08 (H- 
8) induced the doublet at 5 65 (H-7) to form a singlet, and 

irradiation of the doublet at 5 42 (H-12) mduced the multlplet at 

1 73 (H-l 1) to form a broad smglet Furthermore. irradiation of 

the signal at 6 2 31 (H-4, -CH, ) caused the broad singlet at 2 51 
(2H-5) to sharpen and the trlplet at 5 87 (1 H-olefimc) to change 

from a triplet to a doublet 

Compound 1 was unaffected by mcubatlon with IO”,, per- 
chloric ac&MeOH at room temp for 24 hr. but with 0 1 M 

KOH-MeOH at room temp It was readily hydrolysed to yield 

the monoester, 12-0-(2E.4E,decadlenoyl)-4cc-deoxy-16-hydroxy- 

phorbol (5) EIMS m/z (rel mt) 514 [M]’ (1, C,,O,H,,), 

‘HNMR (smular to that of 1, with the followmg exceptions) 

6 7 08 (H-l), 5 14 (H-7), 5 04 (H-12), 3 54 (H-lo), 3 42 (m, H-51), 

2.80 (H-4), 2 58 (H-5fi) The acetate signal at S 2 OS was absent m 
the spectrum of 5 

12-0-Hexanoyl-4a-deoxyphorbol-13-acetate (2) Tlus natural 

compound (6 mg colourless resin) was eluted from the column by 

toluene-EtOAc, 4 1, 3 1 and 2 1, and was mitlally purltied by 

TLC on Si gel G elutmg twice with EtOAc<yclohexane (7 3) (R, 
040) On spraying with H,SO, and heating. 2 gave a yellow- 

brown colour and was finally purified by partition TLC as 
previously described, developing with cyclohexane-EtOAc 

(95 5) (R,0.64) EIMS (70eV, 180”) mjz (rel mt) 488 [Ml’ 

(<05,C OH )470(<05),428(<05),372(<05),329 28 7 401 
(11312 (60), 294 (100) CIMS (Isobutane, 195‘) m/z (rel mt ) 489 
[M + 11’ (5), 471 (ll), 429 (5), 411 (5), 373 (35), 356 (35). 355 

(lOO), 313 (41), 295 (43). UV1h$$H nm (log&) 208 (394), 263 
(3 47). IR vhf; cm- ’ 3400, 1725, 1460, 1375, 1245, 1160 

‘H NMR (250 MHz, CDCI,) 6 7 04 (s, H- 1). 5 47 (d, J = 10 3 Hz, 

H-12), 5 15 (1H exchangeable with D,O), 5 12 (d, J = 6 0 Hz, H- 

7), 3 95 (ABq, JAB = 28 0 HZ. 2H-20), 3 49 (m, H-10). 3 40 (m, H- 

5a), 2 80 (m, H-4), 2 49 (dd, J = 4 41. 15 44 Hz, H-58), 2 43-2 31 
(m, H-8,OCCH,-), 2 06 (s, MeCO-), 1 79 (m, 3H-19), 1 68 (m, H- 

ll), 125 (s, 3H-16), 1 19 (s, -(CH,),-), 1 I7 (s, 3H-17), 109 (d, J 
= 6 3 Hz, 3H-18), 092 (m, Me--), 0 79 (d, J = 5 2 Hz, H-14) 

Mild alkaline hydrolysis of 2 with 0 1 M KOH--MeOH 

produced a monoester 12-0-hexanoyl-4a-deoxyphorbol (6) 

EIMS (70 eV, 190”) m/z (rel mt ) 446 [M]’ (10, C,,O,H,,), 428 

(16), 330 (lo), 312 (38), 294 (65) ‘H NMR (250 MHz, CDCl,) 
6 7 08 (s, H-l), 5 35 (br s, H-7), 4 92 (d, J = 9 9 Hz, H-l 2), 3 95 

(ABq, JAB = 20.0 HZ, 2H-20), 3 65 (m, H-lo), 3 54 (m, H-51). 2 80 

(m, H-4), 2 57 (dd, J = 5, 15 Hz, H-5p), 245-2 36 (m, H-8, 

-OC-CH,-), 1.80 (m, 3H-19), 125 (s, 3H-16, -(CH,),-), 1 17 (A, 
3H-17). 106 (d, J = 7 67 Hz, 3H-18). 090 (m, Me-), 065 (d, J 
= 5 85 Hz, H-14) 

12-0-Hexanoyl-4a-deoxy- 16-hydroxyphorbol- 13-acetate (3) 
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and 12-0-dodecanoy1-4a-deoxy-16-hydroxyphorbo1-13-acetate 

(4) These were Isolated as an Inseparable nnxture (2.5 mg 

colourless resm) eluted from the column with toiuene-EtOAc, 

3 1,2 1, 1 1 Isolation was achieved by TLC on Si gel G elutmg 

with CHCl,-Me&O (5 4) (R, 0 50) followed by final punfi- 
catlon on partltlon TLC as before, developmg twice with 

cyclohexane_EtOAc (9.1) (R, 0 40). The nuxture was a ungle 
spot m these systems, glvmg a brown colour after spraymg 

with H*SO,, and heating EIMS (70 eV, 190”) m/z (rel mt.). 

588 [M]’ (< 0.5, C340sH52), 546 (< 05), 528 (2), 

504 [Ml+ (1, C#sH.+o), 486 (3), 444 (7), 426 (ll), 
389 (8), 370 (lo), 328 (28), 310 (67), 292 (39), 99 (100). 
‘H NMR (250 MHz, CDCl,) 6 705 (br s, H-l), 5.46 (d, J 
= 10 6 Hz, H-12), 5.09 (br s, H-7), 3.98 (ABq, JAB = 20.0 Hz, 2H- 
20), 3 95 (q,J = 19 Hz, 2H-16), 3 51 (m, H-lo), 3.39 (m, H-Sa), 2 81 

(m, H-4), 2 51 (dd, J = 4.0, 14 6Hz, H-5/!?), 2.34 (m, H-8, 

-CO-CH,-), 2.07 (s, M&O), 1 79 (br s, 3H-19), 1.70 (m, H-11), 

125 (s, -(CH,),-, 3H-17), 100 (d, J = 7.3 Hz, 3H-18), 088 (m, 

Me-), 0.82 (m, H-14). 
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