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Summary : Two new lathyranes have been isolated from Jatrophu curcus and characterized 
by NMR spectroscopy and x-ray diffraction. 

Two recent reports have dealt with diterpenes from the plant Jutroph CUT-cus. Hecker et 

al.l discussed several phorbol derivatives and we have described the curcusones (1).2 In this 

paper we report two new lathyrane diterpenes- curculathyranes A (2) and B (3). 

Fo Ilowing our previously described2 isolation scheme, compounds 2 and 

The initia I structural characterization of 2 and 3 was done spectroscopically. 

3 were obtained. 

Both compounds 
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had the elemental composition C2OH2804 ( / m z calcd. 332.1987, detd. 332.1979 (2), 332.1990 (3)) 

by high-resolution mass spectrometry. l3C NMR spectroscopy for 3 showed five methyl (b 28.8q, 

26.2q, 18.5q, 17.7q, 15.Oq), four methylene (43.lt, 40.3t, 26.5t, 19.5t), four methine (55.7d, 

43.6d, 28.2d, 23.4d), two carbonyl (207.6s, 164.9s), two alkene (134.1s, 108.4s) and three 

quaternary (75.4s, 60.8s, 18.1s) carbons. lH NMR spectroscopy provided further structural 

information by giving evidence for one alcohol group (6 1.55, br s, D20 exchangeable, 1H) and a 

cyclopropane ring (6 0.54, 1H; 6 0.10, 1H). The unassigned oxygen was believed to belong to an 

epoxide ring. With these assignments, five sites of unsaturation had been accounted for; therefore, 

3 was determined to have a fourteen carbon bicyclic structure. 

Since the spectroscopic data for 3 did not closely match that for previously described 

compounds, 3 was subjected to x-ray diffraction analysis after recrystallization from methylene 

chloride. Preliminary x-ray photographs displayed monoclinic symmetry with accurate lattice 

constants of a= 11.2420(40), b= 6.6979(20), c= 12.1033(80)!., and p= 80.710(40)” determined from 

a least squares fit of fifteen diffractometer measured 20-values. Systematic extinctions and an 

approximate density indicated the space group P21 with two molecules in the unit cell. All 

unique diffraction maxima with 29<114O were collected on a computer-control led four-circle diffrac- 

tometer using variable speed lo w-scans and graphite monochromated Cu Kn radiation (1.54178A). 

A total of 1394 reflections was collected and after correction for Lorentz, polarization, and 

background effects, 761 (55X) were judged observed (IF,1>3o(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 0.067 

for the observed data.3 Figure la is a computer generated perspective drawing of the final x- 

ray model without hydrogens; the conventional chemical drawing is given as 3. The structure 

shown in 3 is consistent with all the spectroscopic data.4 

Comparison of the lH and 13C NMR spectra for 2 and 3 showed that the two compounds must 

have the same general structure (see Table 1). Differences appeared to involve the formal 

epoxide ring opening of 3 to give a second carbon-carbon double bond and a second alcohol moiety. 

At least two tentative structures were consistent with the available spectral data and a definite 

assignment could not be made. Therefore, 2 was also subjected to x-ray diffraction analysis 

after recrystallization from methylene chloride. Prel iminary x-ray photographs displayed monoclinic 

symmetry with accurate lattice constants of a= 23.2225(71), b= 6.5102(20), c= 12.4751(40)A, and 

p= 98.488(25)O. Systematic extinctions and an approximate density indicated the space group C2 
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Figure 1. Computer-generated perspective drawings of curculathyranes A (2, top) and I3 (3, 
bottom) . Hydrogens are omitted for clarity and no absolute configuration is implied. 



with four molecules in a unit cell. A tota I of 1428 ref I ections was col lected and after correction 

for Lorentz, polarization, and background effects, 994 (70%) were judged observed ( IF01 >3u(F,)). 

Solution and refinement were similar to 3 and a conventional crystallographic residual of 0.060 

was obtained for the observed data. 3 The computer-generated perspective drawing without the 

hydrogens is given in Figure lb. The structure shown in the conventional chemical drawing 2 is 

consistent with all spectroscopic data.5 

The substitution pattern of 2 and 3 suggests that the curculathyranes may be the biosynthetic 

precursors of the curcusones (1). For 3, a scheme to accomplish this begins with the proton&ion 

of the epoxide oxygen followed by breaking the C5-0, rather than the G-0, bond to form a secondary 

carbocation. A bond is then formed between Cl3 and C5 with a simultaneous cyc lopropane ring 

opening to give a tertiary carbocation at C15. Finally loss of a methyl proton forms a terminal 

double bond.6 This gives the curcusane (crotophorbolane) carbon skeleton; further dehydration 

across the C6-C20 bond and dehydrogenation across the Cll-Cl2 bond gives the curcusones themselves. 
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