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ISOLATION AND STRUCTURE DETERMINATION OF FOUR NOVEL DITERPENES
FROM JATROPHA CURCUS
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Summary: Four novel diterpenes have been isolated from Jatropha curcus and the structures
have been determined by NMR spectroscopy and x-ray diffraction. All four compounds
are structurally related and belong to the crotophorbolane class of compounds.

The roots from the plants of the genus Jatropha have yielded numerous novel diterpenes,!
including jatrophone2 and the jatropholones.3 The previously unexamined J. curcus has also
proven to be a rich source of novel compounds, and we wish to report four new diterpenes that
have been trivially named curcusones A-D.
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The dried ground roots of J. curcus (1.6 kg) were soaked in hexane (5L) for seven days;
this was repeated three times. The mixtures were combined, filtered, and evaporated to near
dryness. Jatropholone (0.431g) precipitated out and was removed by filtration. The filtrate

was chromatographed on a silica gel column with 5:1 hexane:ethy! acetate as the eluant. Three
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fractions, t-i7%, were obtained. After solvent evaporation, fraction 7 was separated further
into two compounds by preparative liquid chromatography (Si0y,5:1 hexane:ethyi acetate) to give
curcusone A (1,0.211g) and curcusone B (2,0.203g) after recrystallization from hexane. Fractions
%% and 27¢, treated similarly, each yielded one compound, curcusones C (3,0.017g) and D (4,0.065q)
respectively. Ultraviolet (UV), mass spectroscopy (MS), infrared (IR), and nuclear magnetic
resonance spectroscopy (NMR) data indicated all four compounds were structurally related and
that curcusones A and B and curcusones C and D were epimeric pairs. Further evidence for the
epimeric nature of A and B was their ready interconversion in the presence of water.

Structural characterization of the new compounds began with curcusone B. Elemental
composition for 2 was determined by high-resolution MS to be CogHo4lo (m/z calcd. 296.1776,
detd. 296.1769). 13¢ NMR (100MHz, CDCl3) showed the presence of two carbonyls at § 211.9s and
198.5s. Furthermore, 13¢ NMR provided evidence for two exo methylenes (113.2t, 108.1t), six
other sp2 carbons (158.4s, 148.8s, 148.6s, 146.8s, 140.8s, 136.5d), as well as three methyl
(19.4q, 18.7q, 14.6q), three methylenes (36.5t, 36.2t, 34.9t), and four methine (61.7d, 45.8d,
43.6d, 39.6d) groups. lH NMR comfirmed these general assignments. Six sites of unsaturation
had been accounted for and therefore, curcusone B must be tricyclic.

Since the spectroscopic data for 2 did not match that for well-known classes of compounds,
curcusone B was subjected to x-ray diffraction analysis after recrystallization from chloroform.
Preliminary x-ray photographs displayed orthorhombic symmetry with accurate lattice constants of
a= 10.3156(17), b= 10.5026(14), and c= 16.0326(23) A determined from a least-squares fit of fifteen
diffractometer measured 26-values. Systematic extinctions and an approximate density indicated
the space group P2y272; with four molecules in a unit cell. All unique diffractions with 26¢114°
were collected on a computer-controlled four-circle diffractometer using variable speed 1°-scans
and graphite monochromated Cu K& radiation (1.541781). A total of 1367 reflections were collected
and after correction for Lorentz, polarization, and background effects, 830 (61%) were judged
observed (|F,|>30(F,)). A phasing model was easily found using direct methods. Block-diagonal
least-squares refinements with anisotropic nonhydrogen and isotropic hydrogen atoms have converged

to a conventional crystallographic residual of 0.068 for the observed data.4 Figure 1la is a

la 1b

Figure 1: Computer generated perspective drawings of (a) curcusone B and (b) curcusone
C. Hydrogens are omitted for clarity, and no absolute configuration is implied.
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computer generated perspective drawing of the final x-ray model without hydrogens; a conventional
chemical drawing is given in 2. The structure shown in 2 is consistent with 14 NMR (see Table
1). From spectroscopic and chemical evidence, 15 was deduced to be the C-2 epimer of 2.6 Based
on MS and NMR, 37 and 48 appeared to be the C-2 hydroxylated analogs of 1 and 2. The relative
stereochemistry at the chiral centers was not readily assignable for either hydroxylated compound;
therefore, curcusone C (3) was also subjected to x-ray diffraction analysis using methods similar
to those for 2.4:9 The computer-generated drawing is given in Figure 1b.

The four novel diterpenes from Jatropha curcus belong to the class of crotophorbolanes,
of which crotophorbolone10 itself is the only previously reported natural product. Work on the

chemistry and biology of the plant is continuing.
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14 AND 13C NMR ASSIGNMENTS FOR CURCUSONES A-D!

8, ppm (J, Hz)?
Assign~- General 1 2 3 4
ment
H2 1H,ddd 2.42(n.d.)3 2.47(7.4,7.4,3.3)  ~me== oo
H3a 1H,ddd 2.79(18.5,6.8,3.6) 2.13(18.7,3.4,3.4) =--o=  cceeo
MH,dd === T aeeo 2.65(18.6,4.0) 3.08(18.0,2.8)
H3b 1H,ddd 2.58(18.5,2.3,2.3) 3.29(18.7,7.4,2.3) -—-=-=  occa.
1H,dd ----- = eeeea 3.10(18.6,2.5) 2.66(18.0,2.9)
H7 1H,m 5.83(5.0,n.d.) 5.84(5.2,n.d.) 5.86(5.0,n.d.) 5.94(n.d.)
H8 1H,m 2.57(n.d.) 2.56(n.d.) 2.60(n.d.) 2.63(n.d.)
H9 H,m  3.11(12.2,n.d.) 3.12(12.1,n.d.) 3.14(11.0,n.d.) 3.14(11.8,4.0,n.d.
H12a 1H,ddd 2.41(n.d.) 2.39(12.7,4.4,4.4) 2.41(12.0.4.4,2. 2.43(12.8,5.1,2.9)
H12b 1H,ddd 2.25(12.7,12.7,4.3) 2.23(12.7,12.7,4.4) 2.23(12.0,12.0,3.9) 2.28(12.8,12.8,5.0
H13a 1H,dddd 1.44(12.5, 1.44(12.5, 1.45(n.d 1.49(12.8,
12.5,12.5,3.8) 12.5,12.5,4.4) 12.8,12.8,5.0
H13b 1H,m  1.86(n.d.) 1.85(n.d.) 1.87(n.d.) 1.89(5.3,3.0,n.d.)
H14 1H,ddd 2.32(12.5,12.5,3.8) 2.32(12.5,12.5,3.8) 2.32(12.4,12.4,3.8) 2.34(11.7,11.7,3.4
H16a 1H,s 4.73 4.72 4.75 4.78
H16b 1H,s 4.17 4.18 4.18 4.42
H17 3H,s 1.56 1.56 1.56 1.59
H18a 1H,d  4.81(2.3) 4.80(2.3) 4.82(2.3) 4.85(1.3)
H18b 1H,s 4.79 4.79 4.80 4.83
H19 3H,d 1.22(7.8) 1.17(7.4) e e
3H,s  —==== mmeea 1.41 1.39
H20 3H,dd  1.81(2.3,2.3) 1.81(2.3,2.3) 1.82(2.3,2.3) 1.85(2.3,2.3)
HO IH - e 2.51(Do0 exch.) 2.13(Do0 exch.)
C1 s 212.5 211.9 211.9 208.9
C2 d 39.0 39.6 0 eee_—
s m==== amea- 74.5 72.9
C3 t 36.1 36.2 43.4 42.9
C5 s 198.9 198.5 198.0 197.1
Cc7 d 136.3 136.5 136.6 137.2
C14 d 51.7 51.7 51.9 51.4
C19 q 17.6 14.6 26.2 24.0
RiRoC= s 160.4 158.4 157.8 158.0
148.7 148.8 146.4 147.9
147.5 148.6 146.3 146.6
146.8 146.8 145.1 145.6
141.0 140.8 140.9 140.6
HoC= t 113.2 113.2 113.3 113.3
108.1 108.1 108.1 108.9
H2CR1R2 t 36.5 36.5 36.6 36.3
34.5 34.4 34.5 34.2
HzC- q 19.4 19.4 19.6 19.7
18.6 18.7 18.8 18.7
1 See 5 for numberlng and hydrogen designations
2 14 NMR: 400 MHz; 13C NMR: 100 MHz, multiplicity determined by DEPT
3 n.d.= not determinable
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