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Liverworts are tich source of terpenoids and lipophilic aromatic compounds. We have rqorted the 

distribution of a number of new terpe&ds and aromatic compounds in more than 100 species of the liverworts.’ 

In the course of our investigation of the Malaysian liverworts, two new sesquiterpenoids, named trifarienols A 

(1) and B (2), have been isolated from the ether extract of Cheilolejeurrea aifariabelonging to the Lejetumcme. 

Here we wish to report the isolation and the 8tructure elucidation of 1 and 2. 

The ether extmct (1.3 g) of dry material (19 g) of C. rrijbria collected in Malaysia in 1992 was 

subjected repeatedly to column chromatography of Sephadex LH-20 (CHCI,: MeOH = 1: 1) and of silica gel 

(hexane : E!tOAc. gradient) to at&d l&714 and 2 (73mg)l. 

Themolecul~fonnulaof1wapdetaminedtobeC,~O,byHRMS. Thepresenceofmand 

secondary hydroxyl groups was confirmed by IR (3350 c& and ‘fc NMR spectm [6 76.7 (d), 63.7 (t)], and 

the formation of the d&Mate (3) I’H NMR (CDCJ): 8 2.04.2.09 (each 8,3H)]. These two hydroxyl groups 

are in a vie diol system, as confirmed by the NaIO, oxidation to give an aldehyde (4) [S 9.49 (s)]. The ‘H 

NMR spectrum of 1 showed the presence of two tertiary [S 0.84 (8). 0.92 (s)] and one secondary methyl 

groups [S 0.86 (d, J=7.3 Hz)], and an exomethylene group [S 4.63 (d, J12.2 Hz). 4.79 (d, h2.2 Hz)]. The 

phma~ strucmrc and relative configuration of 1 was deduced from careful analysis of the 2D NMR spectra 

including DQF-COSY, HMQC. HMBC! and NOESY. and was finally established by X-ray q+Ugraphy’ 

@g. 1). The spectml da@? and chromatographic behaviour of 2 resembled those* of 1, indicating that 2 might 

bethec-14epimerofl. Infact,theNalO,oxidationof2fumisbedthealdehyde4. 

The absolute stereochemistry of the secondary hydroxyl group at C-14 of 1 and 2 was elucidated by 

theirCDspectrainthe~Ofthe8hiftreagent[Eu(fod)d,andbythogeOfUle~~~S,Sand6. The 

CD spectra of 1 and 5 showed the pa&live first Cotton effects at 307 and 250 nm, mpcctively, whiie those of 

2Md6rhowedtbene~vefirstCottoneffectsat304and250nm,nrpectively,indicatinO~theC-l4haa 

S configuration in 1 and R in 2. Thus, the s~~chues of trifarienols A and B including the absolute 

-on wc~t established as shown in tbe fomnrla 1 and 2, respectively. 

Compounds 1 and 2 might be biosynthesixed through 7, which is an intew to pinguisane-type 

sesquiteqeness, by a series of mawangements as shown in Rg. 2. This is the first sesquiterpenoids having a 

ILCW skeleton, to w&h we propose trkane. 
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1 :R’mg)l;RiH 

P:R’=-r#JR;l?fH 

3:R’sI~o&a:fiAc 
S:R’-OBo_P(k;R%pBr-Ba b 
6 : R’=.-=eo-taz.CrClr ; R% #3Mz Fig. ~.OREPD~~~~~~~TIWWIOIW~A~~) 

. . 
4 7 Fig.2PossUoBiogmti8~for1~d2 
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REPERRNCRS AND NOTRS 

1. Y. Asabwa io “Pnqm.w &I the Chemistry @Organic Natural Products” (W. Ha. H. Grisebad~, and W. 0. Kirby ub.) Vol. 42, 

P. 1, Spriqer, Wia~ (1982). 

2.1; mp 59.@60.0’, [a]~+10.20(c 0.63, CHCl,); CD [CCl,+Eu(fod),]: &_ 307 nm (&+79.8). 282 mn (AE -55.9); HRMS: mk 

238.1930, C,,Ha&requims 238.1932; IR (KBr) cm-‘: 3354 (OH), 1644,1078,10ll;lH NMR (CDCl& S 4.79 (lH, d, P2.2 Hz, 

H-ltk). 4.63 (1H. d, J=2.2 Hz, H-lob). 3.80 (1H. dd, J=9.5,2.4 Hz, H-14). 3.70 (lH, dd, J=ll.O, 2.4 Hz, H-15a). 3.54 (MI, dd, 

J111.0, 9.5 Hz, H-K%). 2.23 (lH, m. H-4). 0.92 (3H, s. H-11). 0.86 (3H, d. J=7.3 Hz, H-12). 0.84 (3H, s, H-13); ‘% NMR 

(CDCl$: 6 152.7 (C-9), 106.8 (C-IO), 76.6 (C-14). 63.7 (C-15). 46.9 (C-4). 41.0 (C-7). 40.7 (C-3). 39.7 (C-8). 38.5 (C-l). 32.9 

(C-2). 29.7 (Cd), 25.8 (C-11). 24.4 (C-S), 19.1 (C-13), 17.7 (C-12). 

3.2; mp 105-105.5’. [~&-3.6~(c 1.62, CM&): CD [CCI,+Bu(fod)~]: &_ 304 mn @e-53.9), 280 nm (& +38.7); HRMS: mh 

238.1925, C,,H& reqoires 238.1932; IR (KBr) cm”: 3383 (OH), 1641.1161.1055; ‘H NMR (CDCL,): S 4.75 (1H. d, J=2.0 Hz, 

H-Ma), 4.59 (lH, d J=2.0 Hq H-Mb). 3.80 (lli. dd, J=9.5, 2.6 Hz, H-14). 3.71 (la dd, P11.2 2.6 Hz, H-158). 3.49 (lH, dd, 

P11.2, 9.7 Hz, H-15b). 2.33 (lH, m, H-4), 0.92 (3H, (1. H-11). 0.85 (3H, d, J=7.1 Hz, H-12), 0.81 (3H, s, H-13); ‘% NMR 

(CDCl,): 6 152.7 (C-9). 106.6 (C-10). 78.4 (C-14). 62.0 (C-15). 48.2 (C-4). 41.0 (C-7). 40.9 (C-3). 39.7 (C-8). 38.2 (C-l). 33.7 

(C-2). 29.5 (C-6). 25.9 (C-l l), 24.4 (C-5). 18.9 (C-13). 17.7 (C-12). 

4. The crystal data fa 1 an? as follows: monoclinic; space group P21 with a=18.538 (4), b=7.062 (2). 018.427 (4) A, b=95.02(2)‘. 

v=Bo~.IA', Z=8, md p (Cu Ku)=574cni’ by Mac Science MXC 18 instrument. Final R v&c was 0.05 1 for 3972 rcflecticms. 

The B materiels have been &posited at the Cambridge CtystaUo8raphic Data Centre. 

5. M. Tori, H. Arbiyarmi, 2. T&a sod Y. Asakawa, Phytmkmhay, 32.335 (1993). 
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