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Abshct: Two new liionoids, brownin D (1) and E (2). were isolated from the bsrk of Harrisonia bmwnii 

(Simaroubaceae). Theii relative stereos~~ctures were established by spectroscopic methods and X-ray 

diffraction analysis of 1. 

Our previous paper1 reported the isolation of two new limonoids from the CHCl3 extract of the bark 

of Harrisonia hwnii Juss. (Simaroubaceae).~3 In the present study, from remaining fractions of the same 
extract,1 two new highly tearranged limonoids, brownin D (1) and brownin E (2) were isolated. 

Brownin D (1)4 was obtained as colorless prisms and its molecular formula was determined as 
C&la@ by HREIMS (m/z 484.1717, M+, A-O.8 mmu of calcd). All 26 carbons appeared in the 13C- 
NMR spectrum, including typical signals for three lactones at 6 176.60 (C-5), 165.15 (C-15) and 168.08 
(C-3’), trisubstituted double bond at 6 173.23 (C-l’) and 89.64 (C-2’), and l3-substituted furan at 8 108.85 

(C-22), 122.92 (C-20), 142.36 (C-21) and 144.70 (C-23). The IR spectrum exhibited absorptions at 1782, 
1710 and 1670 cm-l, further supporting the presence of lactone functions. These functional groups 
accounted for 7 of 13 degrees of unsaturation introduced in the molecular formula. A 1H-1% COSY 

experiment demonstrated H-C connectivities, and two isolated spin systems were detected in a lH-1H 
COSY experiment. These spin systems corresponded to H-9, H-11. H-12, H-13 (H-18). H-17 and H-2, 
H-3 identified in the lH-JH COSY spectrum. H-3 showed W-type long-range coupling (J =2.4 Hz) with 
H-2’. Extensive 25 and 35 lH-1X correlation indicated by a COLOC experiment clearly demonstrated C-C 
conectivities. In the COLOC spectrum of 1, the spiro carbon at C-l (8 91.58) showed 2.J and 35 cross- 
peaks with a nonequivalent methylene proton at H-2p (6 2.32). bridge head methine H-12 (6 2.45) and 
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tertiary methyl H- 19 (8 1.35). The ketal carbon at C-8 (6 108.11) showed 2.I and 35 cross-peaks with a 
tertiary methyl at H-30 (6 1.69) and H- 11 B (6 1.85). The signal at C-21 (8 142.36) of furan ring showed 
significant long-range correlation with H-17 (8 5.12). 1 is thus shown to possess a novel heptacyclic 

skeleton containing a furan ring. In order to confii unambiguously the structum and to establish the 
relative stereochemistry of all nine chiral C atoms, a single crystal X-ray diffraction analysis was 
subsequently carried out. A drawing of the final X-ray model of brownin D (1) is given in Figure 1.5 

Figure 1. ORTEP Drawing of Brownin D (1) 
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Figure 2. 
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Brownin E (2)6 was obtained as colorless prisms. Its IXlOkCUkU fOmNlh, C27H30010. W&S 

determined by HREIMS (m/z 514.1827. M+, A-O.3 mmu of calcd). The IR spectrum showed the 

presence of ketone, lactone and olefinic functions. The tH and %NMR spectra of 2 were similar to 
those of brownin D (l), though there was no doublet signal at 8 5.12 due to the metbine proton at H- 17. A 
new methoxycarbonyl group [8B 3.57 (3H. s), 8~ 52.72 and 165.961 and ketone (8~ 197.69) due to 
cleavage of Glactone with loss of H- 17 was observed. The remaining NMR assignments for 2, shown in 

Table 1, were based on tH-tH COSY, HMQC, HMBC and phase-sensitive NOESY spectra. The 
stereochemistry of brownin E (2) could be established by the interpretation of the phase-sensitive NOESY 
experiment. Analysis of the coupling constants between H-l 1 and H-12 (J tlat2=J tt8,12=11.0 Hz) and 
between H-12 and H-13 (J 1513=11.0 Hz) revealed that C-11-C-12-C-13 bonds of 2 are expected to have 
eclipsed-anticonfotmation.7 (Figure 2) Furthermore, as can be seen in Figure 2, the NOESY correlation 
between H-l 8 and H-l lb, and between H- 18 and H- 12 were observed. From these facts, the 

configuration at C-13 can be R. The stxucture of brownin E is thus 2. 
To our knowledge, thii paper reports for the first time the isolation of a new class of highly m-arranged 

limonoids. 
Table 1. 13C and ‘H -NMR Spectral Data for Bmwnins D (1) and E (2) a 

1 2 

Assignment & 6~ mult (1. Hz) SC SH mult. (I, Hz) 

1 91.58 
2 29.50 

3 46.08 
4 81.57 

i 
176.60 
108.11 

9 45.54 
10 52.62 
11 18.78 

12 43.03 
13 38.24 
14 78.10 
15 165.15 
17 82.70 
18 14.49 
19 12.64 

E 
122.92 
142.36 

ii 
108.85 
144.70 

28 20.21 
29 
30 zz 
1’ 173:23 
2 89.64 . 

3.00 a ddd (13.7, 9.0, 1.0) 
2.32 p dd (13.7, 10.3) 
3.31 m 

2.59 dd (5.3, 1.1) 

2.2727 m 
1.85 /I ddd (14.1, 10.0, 1.1) 
2.45 q (10.0) 
2.73 m 

5.12 (10.8) 
0.84 f (6.4) 
1.35 s 

7.70 brs 

6.59 d 7.49 t I:.:; . 
1.28 s 
1.23 s 
1.69 s 

5.71 d (24) 

92.15 
29.88 

47.29 
83.09 

177.32 
107.61 
45.68 
53.39 
18.95 

41.58 
45.64 
81.91 

165.96 
197.69 

17.12 
13.25 

127.43 
148.04 
109.20 
145.11 
20.11 
28.27 
21.98 

175.25 
88.40 

(‘J CH=171 HZ) 
168.08 170.11 

52.72 

2.46 a dd (14.7, 103) 
2.23 p m 
3.49 m 

2.63 hd (4.4) 

2.23 a 
2.03 fl 

::iZ 

m 
ddd (14.3, 11.0, 1.0) 
9 (11.0) 
m 

1.17 d (7.3) 
1.35 S 

8.52 
6.96 
7.61 
1.35 
1.20 
1.75 

bfS 

d 
I:*:; t . 

S 

S 

S 

5.87 d (2.6) 

3.57 S 

a pyridine-d5, 13C, 100 MHZ, 1% 400 MHZ. 
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Crystals of 1, crystallization from methanol, belong to a monoclinic space group P21. Lattice constants 
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