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Ahtract-Two new trltcrpcnoids, bochmaonc and bochmcrol, and the known compounds ursolic acid and bctulinic 
acid were isolated from the bark of l?oehrneriu excelsa. The structures of the new compounds were cstablishcd by 
sJxctroscopic methods and X-ray analysis. 

ISTRODUCTION 

Boehmeria excels0 (Bert. ex Steud) Wcdd [ 11. commonly 
known as ‘maruano’, is an endemic shrub growing on 
Robinson Crusoe Island. Juan Fcrmindez archipelago, 
Chile [ 11. Up to now, nothing has been reported about the 
chemistry of this plant. In this study we have examined the 
petrol extract from the bark of B. excelso. As a result, two 
new pentacyclic tritcrpcnoids have been isolated. for 
which we propose the names boehmerone (I) and 
boehmerol (2). The relative configuration of 2 was 
determined by X-ray analysis. 

RESULTS AND DISCUSSION 

In the mass spectrum ofcompound 1, the mokcular ion 
peak at miz 424 suggested the molecular formula 
C,,H,,O. A fragment at m/r 381 [M -431’ corrc- 
sponded to the loss of an Isopropyl group. Two intense 
peaks, one at m/z 205 (present in most of the pentacyclic 
tritcrpenoids) [2] and another at m/z 189. suggested that 
compound I belonged to the hopanc or lupane group [3]. 
The IR spectrum showed strong absorption at 1715 cm ’ 
(C-0). The ‘H NMR spectrum showed two doubkts 
centred at 60.94 and 0.89 (3H each. J = 6.6 HI Me-29, 
Me-U)). which confirmed the presence of the isopropyl 
group. The abscntx of peaks above 627 indicatai that the 
only doubk bond present, as suggested by the mokcular 
formula. were tctra-substituted. This was in agreement 
with the “CNMR spectrum, which had two singlets at 
6141.8 (C-18) and 131.3 (C-13). Furthermore, this spcc- 
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trum confirmed the presence of the carbonyl group by 
means of the singkt at 6220.0 (C-3) [4]. The AFT 
“C NMR showed 8 methyls, 10 mcthylcnes, 4 methincs 
and 8 quaternary carbons. On the basis of these spectral 
data, 1 was presumed to be a triterpcne of the hopanc or 
lupanc type possessing a carbonyl group at C-3 and one 
terra-substituted doubk bond in either ring D or ring A. 
An exhaustive bibliographic review of the “C NMR and 
‘H NMR data of the hopanc and lupanc compounds 
[4 IO] indicated that 1 was an unusual tritcrpcne. II was 
named boehmcronc (1). 

The mass spectral molecular ion peak of boehmerol 
(2) occurred at mjz 426 and suggested the mokcular 
formula C,,H,,O. Also three intense peaks occurred at 
m/z 383 [M - 433 ‘, 205 and 189. The IR spectrum showed 
strong absorption at 34OOcm ’ (OH). The ‘H NMR 
spectrum showed a doublet of a doublet centred at 6 3.24 
(J = 6 and I2 Hz) characteristic of a proton gcminal to a 
/I-hydroxyl group at C-3 and two doublets centred at 
60.96 and 0.91 (3H each, I = 6.0 Hz, Me-29. Me-M) 
which confirmed the presence of an isopropyl group. 
Because the spectral data of I and 2 were similar. we 
presumed that both compounds were closely related. In 
fact. the only difference between them was at C-3: I had a 
carbonyl group in this position and 2 had a /3-hydroxyl 
group there, as demonstrated by oxidizing 2 with Jones 
reagent [ 1 I], affording a product which was identical with 
1 (TLC, IR, ‘H NMR. “CNMR. MSand (23g). Since 2 
was obtained in much larger amounts than 1 and because 
both related compounds are unusual tritcrpena, WC 
decided to elucidate the structure of bochmerol (2) by X- 
ray analysis, which showed that this was a new pentacyclic 
triterpene (see Fig. I). Details of the X-ray analysrs are 
given in the Expttimental. By comparison of the 
“CNMR spectra of 1 and 2, and by studying the 
‘HNMR, 2D Hcorrelation and ‘HNMR thra- 
dimensional (COSY) spectra of 1. we were able to assign 
the signals as indicated in Table I. 

EXPERIMENTAL 

Mpr: ULIUHI. ‘H NMR: XXI or 400 MHz IO CDCt, nth TMS 
asinter~Istan&rd.“CNMR: lOOMHzinCDCl,wilhTMSu 
~otarvl starArd. AA-u of “C NMR chanical shit-u were 
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FIN. I. X-Ray crystal structure of bochmcrol (2). Tbc oxygen atom IS shaded. 

made with the aid of APT at 100 MHz IR: KBr pellets. MS: 

dim i&t. 70 cV. GC/MS: FID. He 30 ml/mm, temp. program- 
tnall5G590”at4”/min;l.8mxZmmpackalwith3%OV-lI. 

Tbc bark of B. rxc&a was colkctcd on Robinson Crusoe 

Island in September 1982. A voucher specimen has been de- 

posited at Uoiwrsidad Federic Santa Maria. The buk @Yl e) 

Table I. “C NMR spectral data of 

compounds I and 2 

C 1. 2 

I 31.7 I 

2 33.8 I 
3 220.0 J 
4 46.9 s 
5 44.1 d 
6 22.3 rt 
I 30.4 I 
8 41.6 s 
9 47.7 d 

IO 36.4 s 
II 20.4 I+ 

I2 26.2 I 
I3 131.3 J 
14 42.3 I 

I5 26.4 I 
I6 34.4 I 
II 42.8 s 

I8 141.8 5 

I9 27.5 r 
20 37.7 1 

21 59.1 d 
22 29.1 d 

23 29.3 q 
24 19.7 q 
25 II.9 q 
26 23.5 q 
27 26.7 q: 
28 25.3 q: 
29 23.0 q 
30 23.0 q 

33.4 I 

29.3 1 

79.3 d 

39.2 s 

46.5 d 
22.7 I+ 

30.5 I 
41.5 s 

48.2 d 
37.2 s 

19.0 rt 

26.4 s 

130.8 s 

42.6 I 

26.5 I 

35.0 I 
42.7 s 

1420 s 

27.5 I 
37.6 I 

59.2 d 

29.8 d 

29.1 q 
16.1 q 
18.0 q 
23.0 q 
26.7 q$ 
25.7 q: 
23.0 q 
23.0 q 

*Assignments wcrc made with 

the aid of 2D CHcomLtioo. 

1.,*AasignmcnLs may be 
mterchangcd. 

was ex~ractcd with petrol in a Soxhkt apparatus for 35 hr. This 

extract (5 8) was chromatographcd on a silica gel column (200 g) 

and clutcd wrth mixtures of petrol and EtOAc of mcrcasmg 

polarity 

Bochmtrotu (I). Glutton with petrol-EtOAc (49: I) yielded a 
major compound whtch was rcchromatographed on slltca 

gel (IO@ to gtve boehmaonc (I) (SOmg). mp II&II8 
Kl [&’ + 12.3’ (CHCI,. c 0.200). IR vllyl cm ‘: 2950, 1715. 1470. 

1375, 1385, I I lo; ‘H NMR (,I@3 MHz. CDCl,): 60.79 (6H. s, H- 

25 and H-26). 0.89 OH. d, J = 6.6 Hz. H-299). 0.94 (3H, d, J 
= 6.6 Hz. H-3Oj 1.03 (3H. s. H-24). 1.03 (3H. 5. H-27 or H-281. 
1.03(IH.m.H-21).I.05(3H,s,H-23j1.08(3H.s.H-27orH-28). 

“CNMR:secTabk I;MSm/r(rel.int.):424[M]’ (75j381 (IO). 

205 (IOO), I89 (47). 175 (40). 161 (62j 149 (52). I33 (36). 121 (466). 

II9 (4lj I09 (488). 95 (56). 81 (49). 69 (63). 55 (85). 41 (48). 

Bochmrrol (21 Elutton with petrol- EtOAc (24. I) ywlded 
bochtnerol (2) (500mg). mp215 2lI-: [r]E+47‘ (CHCl,; 

c 0.200). IR vL$cm ‘. 3400. 2919. 1470. 1380. 1090. ‘HNMR 

(300 MHz. CDCl,): 60.81 (6H. s, H-25 and H-26). 0.91 (3H. d. J 
- 6.0 Ha H-29). 0.96 (3H. d, J = 6.0 Hz_ H-30). O.% (3H. s. H- 

24). 1.00(3H.s.H-2Ior28j 1.02(3H.s.H-23). 1.09(3H,s.H-210r 

28). 3.24 (IH. dd. J - 6.0 and 12.OHr. H-3). “C NMR: see 

Tabk I. 

CC also afforded a mtxture of stcrols sttgrnastcrol. ampes- 
tcrol and sltos~aol. which were tdcnttfkd by GC, MS. Also, by 

mcrcasmg the polartty of the mlxturc of solvents. we tsolatcd 

bctulintc and ursohc acids, which were found to be Identical to 

authentic sampks. 

Crysrolloqrophk dam/or boehrol(2). A llakt-like crystal (0.4 
x 0.4 Y 0.01 mm’) was mounted on an automatic fourcirck 

diffractometer (Philips PW I IOO), usmgcoppcr K, radutton. No 

symmetry being obat& the data were colkctcd assuming a 

PI ppacc group: (I - 29.534(15), b - 7.852(4). c - 6.830(4) A, z 

= 121.14(12), fi - 93.90(10) and b = 93.32(10)‘. The unit all 

cootams two mokcula. Out of 3771 masurcd refkcttons. only 

1466 were considered as observed [! > 3 a(l)]. 

‘The structure was solved by dir& methods [ 121 and refined by 
large blocks of least-squares [ 131. Due to the small amount of 

data with respect IO the large number of parameters (more than 

62 non-hydrogen atoms). the thermal parameters were kept 
isotropic. One water molecule was found to ltnk two mokcuks of 
nci&bounnp ozlls throu& hydrogen bonds. The final R factor 

was 14.8%. ‘The two indcpendcot mokcuks exhibttal identical 

configuratton; only one of them IS reprented in Fig. I. 
The X-ray raults show the prcscm of the doubk bond 

(CI~+C(IX): mean value 1.31(0.O))A;an isopropylgroupufixed 

tn the fl-posrtton at C-2 I and there are two methyl groups at C4. 
The IWO independent mokcuks tn the untt ccl1 arc linked 

tgthcr by a strong (2.8A) H-bond through the OH groups. 
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