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Abstract --- Three cytotoxic 6-substituted 5,6-dihydro-2H-pyran-2-ones ( 1 - 3) 

were ~solated from a Brazilian medicinal plant, Chorisia crispiflora. 1 was 

identlfred as argentilactone, and the structures of two new compounds (2 and 3) 

were determined on the basis of the physicochemical properties. 

In the course of our program to isolate new biologically actlve compounds from Brazilian medicinal plants,' 

the methanol~c extract of Chorisia crispiflora (Bombacaceae) ("lnvira-tanha" or "Paine~ra" In Braz~l), one of 

the folk medicines used for rheumatism and menorrhalgia, was found to show a strong cytotoxic actlvtty 

against P-388 mouse leukernla cells. The invest~gatlon on the active princ~ples led to the ~solatlon of three 

cytotoxic compounds. In t h ~ s  paper, we report the ~solatlon and structure determinat~on of these compounds. 

The methanolic extract of the leaves of C. crispiflora was extracted w~th EtOAc and n-BuOH. A large portion 

of the cytotoxic activity passed into the EtOAc fraction, wh~ch was subjected to column chromatography on 

sllica gel repeatedly to afford compounds I, 11, and Ill. 

Compound I (1). [a], -18.O0(c 0.82, CHCIJ, was isolated as colorless 011, and the molecular formula C,,H,,O, 

was established by the HREl ms (m/z  194.1314, M') and ''C nmr spectrum.' The 'H nmr spectrum of 1 (Table)3 

exhib~ted signals due to a primary methyl group (6 0.89), five methylene groups (6 1.20 - 2.40), a methine 

group ( 6  5.22). a cis double bond ( 6  5.56 and 6 5.66). and an enone group (6 6.05 and 6 6.90). Analys~s of 

'H-'H and 'H-"C COSY spectra of 1 revealed the connect~on of all signals to give the partial structure A. 
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Considering the molecular formula, C-6 and C-2 should be connected through an oxygen atom, and the a ,  p- 

unsaturated 6-lactone structure ( I )  was given for compound I,  which was supported by the ir (1720 cm-') and uv 

(211.2 nm, log s 3.69) spectra. Thls is the same structure with that of argentilactone isolated from Aristrochia 

argent in^.^ The identification was made by comparison of both spectral data including the optical rotation 

([a],-21.l0(c 2.25, EtOH)). Thus, compound I was concluded as (R)-6-[(Z)-1-heptenyll-5.6-dihydro-2H 

pym-Zone ( 1). 

Compound I1 (2). [a],-50.8°(c0.18, CHCIJ, colorless oil, had the molecular formula C,,H,,O, as determined 

by HREI ms (m/z 206.0953, M+). The presence of 6-subst~tuted 5.6-dihydro-2H-pyran-2-one in 2 was deduced 

by their (1725 cm"), uv (206.0 nm, log s 4.07) and 'H nmr (6  2.46, 6 5.49, 6 6.10, and 6 6.92) (Table) spectra. 

The existence of a dienone system was also deduced by the ' H  nmr (6 5.97, lH, dd, J=11.0 and 10.0 Hz; 6 6.29, 

1H.t. J=ll.OHz; 87.38, lH,dd, J=15.0andll.OHz: 66.30, 1H.d. J=15.0Hz)anduv(264.6nm,logs 4.14) 

spectra together wlth the I3C nmr spectrum (a carbonyl carbon signal at 6 2Ol.O).' Analysis of the 'H nmr 

spectrum with the aid of decoupling technique demonstrated the dienone group to be located at 6-position of 

the pyranone. Thus, the remaining ethyl group (6 1.12, 3H, t, 5 ~ 7 . 3  Hz; 6 2.61, 2H, q, J=7.3 Hz) should he 

connected to the carbonyl group of the dlenone, and the structure of 2 was given for compound 11. The 

configurations of the dienone group were concluded as 1 2  and 3% by considering the coupling constants 

(J,,,=11.0, J.,=15.0 Hz) in the 'H nmr spectrum. The cd spectrum of 2exhibited split Cotton effects ( A ~ ~ 4 . 7  

and Ah+9.0)  due to the interaction of n-x* transitions of the enone and the dienone, indicating the configuration 

at C-6 is R .5 Compound 11, therefore, was concluded to be (R)-6-[(IZ, 3E)-5-0~0-1,3-heptadienyl]-5,6- 

dihydm-W-pyran-2-one (2). 

Compound 111 (3). [,ID -1 17.0" (c 0.99, CHCI,), was isolated as colorless 011. The molecular formula C,&O, 

or 3 was deduced from the I3c nmr spectrum of 3 and the HREI ms of the acetate 4 ( m h  250.1224, M', 

C,,H,&). ThelH nmr, "C n ~ n r , ~  ir (1730 cm-') and uv (228.0 nm, log E 4.45) spectra of 3 quite resembled to 

those of 2, and the differences are as follows: In the 'H nmr spectrum of 3, the signals due to H-1'. H-3' and 

H-4' showed upfield shifts compared to those of 2, and a methine signal (H-5') was observed at 6 4.15, which 

3 : R 3 = O H  
4: R3 = OAc 
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Table. 'H Nmr specttal data of compound I (I), 11 (2) and 111 (3)' 

6.07 ( 1H. dt, J=10.0,2.0) 

6.91 (lH, m) 

2.43 (2H.m) 

5.39 (IH. dt.l=8.8.5.0) 

5.56 (IH,dd,J=l1.0.88) 

6.20 (IH. t.J=ll.O) 

6.48 (IH.dd.J=150, 11.0) 

5.85 (IH. dd.J=15.0.7.3) 

4.15 (IH, q, J=7.3) 

1.57 (ZH, quin, k7.3) 

0.94 (3H. I, J=7.3) 

exhibited a downfield shift (6 4.80) on acetylation; The carbonyl carbon signal of 2 (6 201.0) disappeared in the 

'% nmr spectrum of 3; The uv absorption of 2 due to the dienone motety disappeared in 3. These facts 

suggested that 3 has a secondary hydroxy group at C-5'. Thus, compound 111 was ox~dized by CrO, to the 

enone, which was identical with 2 in all respects including cd spectrum. The configuration at C-5' was 

determtned by rnodlfied Mosher's m e t h d 6  The A values of S-(-)- and R-(+)-MTPA estek of 3' indicated the 

absolute configuration at '2-5' to be R. In conclusion, compound 111 was elucidated as (6R, 5'R)- 6-[(l Z, 30-5- 

hydroxy-l,3-heptadtenyl]-5,6-dihydr~W-pyran-2-one (3). 

Compounds I, 11, and 111 showed a cytotox~c activity against P-388 mouse leukemia cells with IC, values d 

4.15, 0.53 and 1.52 pglml, respectively. There are a group of cytotoxic 6-substituted 5, 6-d~hydro-2H-pypan- 

2-ones such as pectinolides A (5),'and it is thought that the cytotoxic activity of these compounds is due to the 

a, t3-unsaturated 6-lactone nucleus. Compounds 11 and I11 have another dienone or diene system, whose 

effects on the cylotoxtcity are being studied. 
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