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Summary: The isolation and structure determination of syncarpurea (1). 
a novel urea from Uvaria afzelii is reported. 

Several novel compounds have recently been isolated from the African shrub Uvaria afzelii 

Scot Eliot (Annonaceae) .1,2,3 Careful examination of the polar column fractions has yielded 

an additional interesting constituent, syncarpurea (1). which is the subject of this report. 

Syncarpurea (1) was isolated as an optically inactive crystalline material. Silica gel 

column2 chromatography with 64% ether in benzene followed by ether yielded an approximately 

500 mg fraction from which 162 mg of 1 was obtained by crystallization from large volumes 

of CHC13, m.p. 239-240s. The molecular formula, Cl582003N2, was established by elemental 

analysis and low resolution mass spectrometry. The UV spectrum showed himax (MeOH) 306 nm 

(a 5.52~103) and 236 (E 4.31~103). Upon addition of sodium hydroxide, the solution turned 

yellow and gave an additional band at Lmax 362 nm. The IB (KBr) showed a broad band at 

3230 cm-1 and strong bands at 1720, 1690 and 1650 cm-l. The 90 MHz 1~ NMR spectrum (CDC13) 

displayed one proton signals at S 9.25 (slowly exchanges with DUO), 4.39 (dd, J=lO.l, 5.4Bz). 

3.85 cm), 3.35 (m), 2.80 (m) and 1.60 (m) . Other salient features included a two proton 

multiplet at S 1.90 and two singlets at 1.54 and 1.35 which integrated for six protons each. 

The EI mass spectrum displayed m/z 216 (M+.25%), 262 CM+-14.54%). 261 (hi+-15, 100%). and 

248 (M+-28.27%). Syncarpnrea (1) crystallized (CBCl3/benzene) in the monoclinic crystal 

class with a=13.488(2), b=5.973(1). c=23.892(2)A, and 8=96.83(2)s. The crystal density, 

systematic extinctions, and lack of optical activity were uniquely accomodated by space 

group P2,/n with Cl5A2ON203’C6Ii6 forming the asymmetric unit. All unique 
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diffraction maxima with 20 < 1140 were collected using variable speed, lo o-scans and graphite 

monochromated CnKu radiation (1.54178A). After correction for Lorentz, polarization and 

background effects, 2275 reflections were judged observed (IF,1 1 30(Fo)).4 A phasing model 

was achieved uneventfully and block diagonal least squares refinements with anisotropic 

heavy atoms including a benzene of crystallization and isotropic hydrogens have converged 

to a current residual of 0.046 for the observed reflections.5 A computer generated perspective 

drawing of the final x-ray model is given in Figure 1. 
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Figure 1. A computer generated perspective drawing of the final x-ray 

model of syncarpnrea (1) 
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Hydrogens are omitted for clarity. 
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Structure 1 for syncarpnrea is completely consistent with the spectroscopic data. 

Specifically the signal at 6 9.25 is assigned to the NH proton; 4.39. H8; 3.85 and 3.35, 

Rll; 2.80, H9g6; 1.90(2H), HlO; 1.60(1H), H9a; 1.54(6H) and 1.35(6H) CH3es. Irradiation 
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at 8 4.38 (H8) simplified the signals at 2.80 (H98) and 1.60(R9a) but did not affect the 

signals at 3.85 and 3.35 (Hll). Irradiation at 8 2.80 collapsed the signal at 4.39 to a 

doublet (J=SHz) and simplified the resonances at 6 1.90 and 1.60. Again the signals at 

S 3j.85 and 3.35 were not affected. Irradiation at 6 1.90 collapsed the signals at 3.35 

and 3.85 to a pair of AB doublets (J=12Hz) in addition to perturbing the signals at 8 2.80 

and 1.60. Structure 1 is also consistent with the 13C NMR (CDCl3, 15.03 MRz) which displayed 

signals for three carbonyls at S 211.9 (s. C4). 195.6 (s. C2). 154.4 (s. C7); two olefinic 

carbons at 151.4 (s. C6), 105.7 (s, Cl); aliphatic carbons at 55.5 (s. C5), 45.6 (s. c3); 

two aliphatic carbons attached to nitrogen at 57.2 (d. C8). 44.4 (t. Cll); two aliphatic 

carbons at 33.1 (t, C9), 29.7 (t. ClO); and four methyls at 25.9(q), 24.8(q). 22.7(q). and 

21.5(q). 

The degradative chemistry of syncarpurea (1) was not straightforward. Catalytic hydrogen- 

ation of 1 (ethanol, 10% PI-C, 30 psi) gave a product which has been assigned structure 

2.7 The molecular formula, Cl5H2402N2, was established from low resolution mass spectral 

data and elemental analysis. The overall transformation could be rationalized if the carbonyl 

at C2 were first reduced to the allylic alcohol, which then underwent hydrogenolysis. and 

finally hydrogenation of the double bond. The W spectrum of 2 showed a weak hax at 300 

and 225 nm but did not become colored upon addition of base. The IR showed bands at 3280, 

3250, 1690 and 1640 cm-l, and the 1R NMR7 was consistent with formulation 2. Poor solubility 

prevented us from obtaining a 13C NMR spectrum of 2. however acetylation (Ac20/pyridine, 

reflux) converted 2 to a CHC13 soluble monoacetate, 3. ~~ 1R NMR spectrum8 of 3 showed 

H6 as a doublet at 8 5.18, the protons at H8 and Hll as a multiplets between 8 3.9 and 3.3, 

Bl as a multiplet at 6 2.85, and the expected methyl resonances. Spin-spin decoupling experi- 

ments confirmed these assignments. Irradiation at 6 5.18 simplified the signal at 2.85 

but did not affect the signals between 3.3 and 3.9. Irradiation at 8 2.85 collapsed the 

5.18 signal to a singlet. The 13C NMR data8 for 3 were also consistent with the proposed 

structure. 

Syncarpurea (1) is one of the few nitrogen containing metabolites to be isolated from 

Uvaria and the overall structure is unprecedented. It is related to syncarpic acid and 

can formally be viewed as the condensation product of syncarpic acid with an N-oarboxy-Ai- 

pytrolinium ion. 
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