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Ahsbncr Ftve new sesqmterpenes wltb a dhydro-&agarofuran skeleton were isolated from Muytenus WWMISU (Celastraceae) and 
Identlfxd Their st~ctures and absolute configurations were determmed by means of chemical correlatmns, ‘H and “C NMR studies, 
bldlmenslonal ‘H-‘H and ‘H-l% correlations, NOE expenments, selective INEPT, and CD studtes. The new sesqmterpenes were 
assayed agamst Spo&preru luzorul~ m an electlon test and exhrblted msect antrfeedant actlvlty 

Our earher work on Maytenus cunurzens~ (Lms) Kunk et Sund’ m the context of an mtenslve study of 

broactrve metabohtes from the Celastraceae, yielded dthydro-&agarofuran sesquiterpenes with polyhydroxy ISO- 

alatol and 4g-hydroxyalatol skeletonsz’, tnterpenes’>, and nor-tnterpene methylene qumones’ showmg 

antrtumoral actrvrty’ This species exhrbrts the charactenstrc Celastraceaee lack of selectivrty m the brosynthests 

of tnterpenes metabohtes wrth utsan, olean, lupan and fnedelan skeletons were obtamed*” On the other hand, 

It IS specific m brosynthesrzmg drhydro-p-agarofuran skeleton sesqurterpeness. 

It has been known for quite a whrle that some specms of Celastraceae, such as Trypterrguun wrlfordt? 

and Celastrus angularuP, safeguard some vegetable specres against attack by a wtde range of msects Their 

aenal parts are finely ground, suspended m water and sprayed over the crop to be protected The sesqmterpene 

celangulm, which has the same sort of skeleton as the products reported here, has shown anttfeedant acttvtty 

agamst Spodoptera frugzperda’O 

Thus paper reports the rsolatron and structural elucrdatron of five new polyester sesqurterpenes and a new 

semr-synthetrc substance Absolute configuratrons were determined by CD studms, the results of whrch were 

on the same lures as those for celorbrcol” and resolved the doubts ratsed by the study’* and later correctron of 

the absolute configuratron” of malkangumol It IS to be regretted that many studtes of compounds of thts type 

have been made without the absolute configuratron bemg determmeds The new compounds were assayed for 

antrfeedant actrvrty agamst Spodopteru lrttoralrr m an electron test’*“. 

After repeated chromatography on Sephadex LH-20 and srhca gel, five new metabohtes (1, 2,4, 6 and 

7) were Isolated (see Scheme 1) Compound 1 was assigned the structure and configuratton 

lS,4S,5S,6R,7R,8R,9S,lOS-9-benzoyloxy-l,6,8,15-tetra-acetoxy-4-hydroxyd~hydro_B-ag~~mn for the 

folowmg reasons based on us ‘H, r3C NMR and hrgh resolution mass spectral data rt was assigned the formula 

C&I&Or2, us ‘H NMR spectrum (see Table 1) drsplayed four acetate methyls as smglets at 6 2 31, 2 13,2 06 

and 146 and m “C NMR, stgnals appeared at 170 65 and 169 96 x 3 for four cat-boxy carbons, there were 

signals for five protons at b 7 49 (3H, m), and 8 04 (2H, m) m the aromattc regron of the *H NMR spectrum, 
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and a stgnal for a conJugated carboxy carbon was observed at 164.85 in the “C NMR spectrum (see Table 2) 

Treatment of 1 with acetic anhydride and pyndme at room temperature yielded unaltered starttng matenal stall 

exhibttmg an IR absorptton band for a hydroxy group These data pointed to the presence of four acetate groups, 

a benxoate group and an alcohol on a tetra-substituted carbon in the molecule Compound 1 thus clearly 

possessed a dihydro+agarotirran skeleton. The substituent posittons were determined as la, 48, 68, 84 9a 

and 15 from a careful study of the coupling constants8 and double resonance experiments (see Table 1) and were 

confirmed by a NOE difference experiment rnvolvmg the trradtation of H-6 and Me-12 (see Figure 1) 
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In order to determine the regiosubstttutton charactensttcs, a selecttve INEPT expenment (see Table 3) 

was cart-ted out16 whtch establtshed the posrtton of the benxoate group IO the molecule. All the protonated 

carbon atoms could be asstgned by DEPT and HETCOR spectra and the J-modulated selective INERT 

techmque, whereby a patttcular proton IS rrradrated with a soft proton pulse, resulttog to magnettxatron transfer 

and selective enhancement of carbon atoms three bonds away from the trradtated proton Whenever an acetate 

IS found facing a benxoate IO postttons C-l, C-9 or vm versa, the acetate methyl must undergo a shtft, to ths 

case to 6 145, due to the magnetic anisotropy generated by the aromatic moiety of the benxoate group 

Accordingly, H-l and H-9 were trradrated (see Table 3) These data unambtguously establrshed the structure 

of this compound as that proposed for 1, whrle the absolute configuratton was determmed by study of the CD 

curve of product 6 whtch was chemtcally correlated with 1 (see Scheme 1) 
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Table 3: Selectwe INEPT Data for 1 and 7 

Compound Irradiated protons s, obfM-ved c8rbons 6, 

1 H-l (5 32) -OOc-CH, (170 65), C-10* (52 18), C-15 (60 52) 

H-9 (5 67) -OOc-GHS (164 85), C-l (78.30), C-10* (52 18), C-15 (60.52) 

7 H-6 (6 99) -OOc-CH, (169 99), C-11 (82 90) 

H-15 (4 96) -OOC-CH, (171 16), C-5 (92 25), C-9 (72 99), C-10* (52.52) 

l Two-bond couphag enhancement observed 

The CD spectrumt7 of 6 showed a spht-curve wtth a first negattve Cotton effect at 236 9 nm (A&= -13 1) 
and a second postttve Cotton effect at 219 0 nm (A&= +83) due to the couplmg of the two benxoate 
chromophores on C-8a and C-9a Thus, the proposed structure was confirmed and the absolute configuratton 
shown to be that gtven m the figure The chemtcally-correlated natural products 1, 2 and 4 and the semt- 
synthetic 5 all proved to have the same configuratton (see Table 1 and Scheme 1) 

The natural products 2, 4, 6 and 7 were correlated both wtth each other and with product 1 as shown 
tn the scheme 2 Product 2 could be acetylated to gtve compound 1 and benxoylated to form product 3 whtch 
we had already obtained earherr Acetylatton of the natural product 4 gave a product identical to 1 while 
benxoylatton gave product 5 tdenttcal to that obtained when compound 6 was acetylated When 6 was 
benxoylated, tt afforded 7 

A selecttve INEPT study of compound 7 (see Table 3) showed that the three benxoate chromophore 
groups were m the posrttons 1, 8, 9 and the acetates at 6 and 15, a NOE dtfference expenment on H-6 and Me- 
12 confirmed the relattve configuratton of the molecule while tts absolute configuratton was establtshed by 
studying tts CD curve A spht-cutve was observed wtth a first negative Cotton effect at 235 1 nm (Ae= -26 4) 
and a second postttve Cotton effect at 219 8 nm (AE= +15 1) Comparison of these effects wtth those of the 
CD curve of compound 6 revealed that they were almost twice as broad, whtch IS only possible tf the 
chromophore groups are m the positions la, 8a, 9a The absolute configuratton of 7 was determined 
accordmgly The basic polyhydroxy skeleton of compounds 1, 2, 4, 6 and 7 IS that of tsoalatol’, an isomer of 
alatol’* 

The five new products were assayed m order to determine their antifeedant actrvtty on larvae of the 
Egyptian cottonleaf worm Spodoptera ftttorults (Botsduval), using the leaf dtsk methodt4*” Activity at 
concentrattons of 10 &cm* was obsetved 

EXPERIMENTAL 

The plant was collected in Icod, Tenenfe m October 1986 and a voucher specimen IS on file wtth the 
Departamento de Btologfa Vegetal, Facultad de Ctenctas Btolbgtcas, Umversidad de La Laguna. 

The aerial part of the plant (7 kg) was extracted wtth cold EtOH and 100 g of thus extract was 
chromatographed on Sephadex LH-20 using n-hexane-CHCI,-MeOH (2 1 1) as eluant, followed by repeated 
chromatographed on sthca gel wtth mixtures of n-hexane-EfO, n-hexane-EtOAc and n-hexane-dtoxan to give 
1 (50 mg), 2 (7 mg), 3 (52 mg), 4 (8 mg), 5 (5 mg), 6 (7 mg) and 7 (23 mg) IR data were taken tn CHCI, 
The products used for CD cmves were punfied by HPLC using a semt-preparattve p Poros~l column and 
mixtures of n-hexane-EtOAc and n-hexane-dtoxan as eluants 

1S,4S,5S,6~7~8~9S,10S-9-Benzoyloxy-l,6,8,15-tetra-acetoxy-4-hydroxydihydro-B-agsrofu~n (1) - 
Was obtained as a white amorphous solid, mp 75-76O (from CHCQ, [a]u% -21-F (CHCl, , c= 0.35), 
UV h_ (EtOH) nm 280, 274, IR v, cm ’ 3561,3013,1737,1700,1370,1277,1245,1233,1093,790,732, 
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‘H NMR (CDCiJ 8: 7 49 (3H, m, Ar), 8 04 (2H, m, Ar), for other agnais, see Table 1; EIMS m/x (96). 530 
m+ - 60](29), 488 (!I), 470 (l), 428 (l), 366 (l), 288 (l), 246 (7), 105 (100); HREIMS w* - HOAc] at mh 
530 2137 (caic. for C&,0,, 539.2123). 

1S,4S,5S,6~7~8~9S,1OS-9-Benzoyloxy-6,8,l5-Macetoxy-1,4-dihydroxy-dUlydro_B-agarobn (2) - 
Was obtamed as an 011, [a]uy= +2S.P (CHCi, , c= 0.22), UV L_ (EtOH) nm* 279,270, IR v, cm-’ 3480, 
2990,1760,1740,1710,1360,1270,1240,1110,1090,1040,750,710, ‘H NMR (CDCIJ 6.7.46 (3H, m, Ar), 
7 97 (2H, m, Ar), for other signals, see Table 1, EIMS m/z (%) 530 [M’ - 181 (6), 488 (2), 470 (l), 446 (1). 
430 (l), 428 (2), 368 (2), 366 (2), 328 (9), 268 (S), 246 (7), 224 (4), 164 (47), 105 (100). 

Acetyiation of 2 - Acettc anhydnde (4 drops) was added to compound 2 (3 mg) dtssoived tn pyndme (2 drops) 
and the mtxture was left at room temperature for 16 hours, EtOH (3 X 2 0 ml) was added and camed almost 
to dryness m a rotavapor and thts process was repeated wtth C,H, (3 X 2.0 ml), to gave product 1 (3 mg) 

Benmylation oC2 - Compound 2 (4 mg) was dtssoived m dry pyndme (0.5 ml) and benxoyi chionde (6 drops) 
and some crystals of 4-dtmethyiammo-pyndme were added under argon atmosphere The mtxture was heated 
at 6opC for 15 hours, poured over water, extracted with EtOAc and purtfied on a preparative column on s~hca 
gel wtth a mtxture of C,H,EtOAc, to gave compound 3 (3 5 mg) 

1S,4S,5S,6~7~8~9S,1OS-9-~n~yio~l,6,15-triacetoxy-4,8dihydroxydihydro-~-agaroturan (4) - 
Was obtamed as an 011, [a],== -23.3” (CHCI, , c= 0.2S), UV h, (EtOH) nm 280,270, IR v, cm-’ 3450, 
2920, 1735, 1725, 1365, 1270, 1225, 750, 710, ‘H NMR (CDCIJ 6: 7 SO (3H, m, Ar), 8.05 (2H, m, Ar), for 
other stgnais, see Table 1, EIMS m/z (%) 530 [M* - 181 (9), 488 (12), 470 (l), 428 (S), 410 (l), 368 (2), 328 
(4), 306 (4), 246 (16), 105 (lOO), HREIMS [M+ - H,O] at m/z 530.2102 (Caic for t$r,H,O,, 530.2998) 

Acetyiation of 4 - Compound 4 (3 mg) was treated under the same condtttons as described above, to gtve 1 

(3 mg) 

Benmylation of 4 - Compound 4 (5 mg) was treated as descrtbed above and afforded compound 5 (4 mg) 

1S,4S,5S,6~7~8~9S,1OS-8,9-Dibenuryloxy-l,~15-triacetoxy4-hydroxy-dihydro-8-9garofu~n (5) - 
Was obtamed as an 011 when compound 4 was benxoyiated or compound 6 was acetyiated [ah== -544O 
(CHCI, , c= 0 25), UV k_ (EtOH) nm 280,270, IR v, cm-‘. 3564,2930, 2854, 1736, 1602, 1369, 1317, 
1227, 1094,759, 712, ‘H NMR (CDCIJ 6 7 42 (6H, m, Ar), 7.96 (4H, m, Ar), for other srgnals, see Table 1; 
EIMS m/x (%) 592 iIkV - 601 (3), 588 (2), 546 (I), 531 (3), 488 (4), 471 (l), 246 (4), 218 (2), 202 (a), 164 
(8), 105 (lOO), HRRIMS [Ml+ at m/z 652.2671 (Caic for C,,H,O,, 652 2656). 

1S,4S,5S,6~7~8~9S,1OS-6,15-Dlncetoxy-8,9dibenzoyloxy-1,4-dihyd~xydihydro-&agsrofuran (6) - 
Was obtamed as an 011, [a],%= -39 7O (CHCI, , c= 0 37), CD L_ (MeCN) nm 236 9 (AE= -13 l), 226.2 
(As= 0), 219 0 (A&= +8 3), UV h, (EtOH) nm 282,274, IR v, cm ’ 3608,3016, 1729,1369,1234,1106, 
756, ‘H NMR (CDCIJ b 7 31 (3H, m, Ar), 7 SO (3H, m, Ar), 7.84 (2H, m, Ar), 8 06 (2H, m, Ar), for other 
stgnais, see Table 1, EIMS m/x (%) 592 [M’ - 18](2), 493 (l), 488 (l), 470 (1) 428 (2), 410 (1). 368 (l), 250 
(l), 208 (l), 206 (S), 164 (34), 105 (lOO), HREIMS [M’ - H,O] at m/z 592.2342 (talc for C,,H,O,, , 
592 2346) 

Acetyiation of 6 - Compound 6 (3 mg) was treated under the same condntons as descrtbed above and 5 (3 mg) 
was obtamed 

Benzoylation of 6 - Compound 6 (4 mg) was treated as described above and gave compound 7 (4 mg) 

lS,4S,5S,~7~8~9S,lOS-6,15-Discetoxy-1,8,9-ti~n~y~~~hyd~~dihydro~~rofu~n (7) - 
Was obtained as a white amorphous solid, mp 174-175% (from CHCiJ, [a]nzs= +52.7p (CHCI, , c= 2 3), CD 
L_ (MeCN) nm 235.1 (A&= -26 4), 226 2 (da= 0), 219.8 (AE= +lS.l), UV h_ (MeCN) nm* 227, IR v, 
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cm-‘: 3561, 3019, 1728, 1370, 1268, 1236, 1094,734, 709; ‘H NMR (CDCI,) 6: 6.86 (3H, m, Ar), 7 11 (4H, 
m, Ar), 7.34 (2H, m, Ar), 754 (3H, m, Ar), 7.98 (3H, m, Ar), for other signals, see Table 1; EIMS m/z (%) 
714 p]’ (l), 592 (l), 550 (l), 544 (l), 502 (l), 488 (l), 380 (l), 321 (l), 105 (100); HREIMS [Ml+ at m/z 
714 2609 (CaIC for c401-I,*o, , 714 2602) 
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