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a.b &: 4aH,SBH 
z: 4BH,Sd 

was always acwmpanicd by a minor amount of 
mon~lenidc (12). lotion of t 1 with 50% of 
hydrogen peroxide followed by spontaneous elimi- 
nation of ~~tmphen~~lenenie acid afforded the 
crystalline com~und 13. In agreement with this 
structure the IR (970,910 and 890 cm-‘) and the ‘H 
NMR spectra showed typical bands for vinyl groups. 
In the parallel way the monoselenide 12 was trans. 
formed into the olefinic alcohol 14, which was con- 
verted into the co~~nding selenide 15. Upon 
oxidation, T5 yielded the divinyl compound 13. The 
allylie oxidation of C.-Me of 13 was carried out with 
SeoJt-BuOOH at room tem~mtu~.~6 Compound 
16 was obtained in 50% yield and 46% of starting 
product was recovered.‘” The structure of 16 was 
fully supported by the IR (3520, 1755, 1640 cm-‘) 
and the ‘H NMR spectra (6 3.98, 2H, br. s. partially 
overlap@ with H-6 and H-8, -C&-OH). 

CIeavage of silyl ether 13 with n-B&NF led to 
(-t-j-temisin (l), m.p. 227-228’. which was identical 
with natural temisin (NMR).6 

Simifar cleavage of the silyl ether 16 gave 

(+~rne~~n~n (21, m.p. 180-183°, identical with 
natural rncli~~~n (NMR and XR)? 

T’he introduction of the exomethylene group in the 
a-position of the y-la&one ring (Scheme 2) was 
carried out by phenylselenenylation”’ of 13 
~h~l~L~A) to give the a-phenyI~i~olactone 17. 
Structure 17 showed a singlet in the NMR spe.ctrum 
at S 1.62 ppm @&-Me, overlapped with CcMe). 
Oxidative ~~~~~~nation of 17 with 30% H,Q 
afforded 18. This structure was supported by the IR 
(177Ocm-‘) and %l NMR spectra (sighs at 6 5.89 
and 6.15 ppm, 1 H each, dd, =CHz). Allylic ovation 
of 18 at CIJ (Se&&-BuOOH) gave the silyl ether 19. 
Cleavage of 19 afforded 1 I( 13~ehydromelitensin 
(3), an oil, which was identical with natural 1 I( 13)_ 
dehydromelitensin (NMR and IR).’ In a similar way 
cleavage of the silyl ether (18) afforded I 1(13)-dehy- 
drotemisin (4). This structure was supported by the 
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Scheme 2. i. m, 80% r-B&OH; k, LDA, PhSeCl; I, 30% H&.. 

IR (3460 and 1745 cm-‘) and ‘H NMR spectra (6 
4.7-5.8, 3H, vinyl pattern; 5.95 and 6.13 ppm, IH 
each, d, =CHz). 

Syntheses of 8-epitemipin (5) and 8-epimelitensin (6) 
The starting material for these syntheses @&me 

3) is temisin (l), which was oxidized by Collins 
reagent to the 8-oxoderivative (XI) (IR : 1780 and 
1730 cm-‘). Reduction of 20 with LiAlH (0-t-Bu)s 
in THF at 0” afforded 9cpitemisin (5), as indicated 
by the coupling constants of Hs (double triplet, J 
= 3.0 and 2.6 Hz). AUylic oxidation of 8epitemiain 
(5) gave 8-epimelitensin (6). 

-AL. 
M.ps were determined in capillary tulm with a Buchi 

melting point apparatus, and BIG uncorrected. IR spectra 
were recorded on a Perkin-Elmer 281 spectrometer. ‘H 
NMR spectra were determined with Perk&Elmer R12B 
($0 MHz) and Varian H-100 (100 MHz) spectrometers, us- 
ing TMS as internal standard. Mass spectra were performed 
at 70 eV on a Varian 156 machine, using the direct inlet 
system. optical rotations were de&m&d on a 
Perkin-Elmer 141 polarimeter. 

3-Oxo-8a-t-butyldimethy~silyloxy-4,6,I Ig,5,7aH-eudes- 
mun-6,12-o/ide (gb). Artemi&(7) (I.80 g, 6.87 mmd) in 
acetone (48 mL) was hvdroaenated (35 min) using W/C 5% 
(0.42 g) & catalyst. The hy&ogena&d mix&, ihDMF (50 
mL), was treated with t-butyldimethylsilyl chloride (3.65 g, 
24 mmol) and imidazole (4.67 g, 68 mmol). The temperature 
of the reaction was raised to 30-40”, with stirring over 3.5 h. 
The reaction product, extracted with ethyl acetate, was 
chromatographed on silica gel, from which hexane:ether 
(7: 3) eluted two compounds. The first was & (0.625 g, 24x), 
an oil. IR: v_. 3000-2840. 1780 (v-lactone). 1710 (ketone). 
1470, 1450, i%I, 1360, 1345, 1250, 1110,1070, 1005,98$ 
865.835 and 775 cm-‘: ‘H NMR (CDCI,. 60 MHz). 6 4.32 
(ddj IH, J = 4.0 and I I:3 Hq H-6); 3.96 (&, lH, J 24.6 and 
lO.OHz, H-8). 1.35(d, 3H, J = 6.6Hz,C,,-Me), 1.15 (s, 3H, 
C,,-Me), 1.14 (d, 3H, J = 6.0Hz, C,-Me), 0.90 (s, 9H, 

SiCMq) and 0.10 (s, 6H, SiM+). This oil crystallized very 
slowly from hexane-ether, m.p. 105”. ‘Ihe second eluted 
product was 8b (1.444 g. 5%), m.p. 176178” (ethanol); IR: 
v_ (KBr) 3000-2850,177s (y-lactone), 1705 (ketone), 1470, 
1455,1400,1375,1340.1255,1215,1115,1085.995,%5,860 
and 830 cm-‘. ‘H NMR (CDCI,, 60 MHz), d 3.98 (dt. IH, 
J = 4.3 and 10.0 Hz, H-8 overlapped with H-6), 3.90 (1, IH, 
J = 10.6 Hz, H-6). 1.35 (d, 3H, J = 6.6 Hz, C,,-Me), 1.25 (d, 
3H, J = 7.3 HI C.-Me), 1.19 (s, 3H, &-Me), 0.90 (s, 9H, 
SiCMe,) and 0.10 (s, 6H. SiMe+). Comuounds @a) and (8b) 
on clea;age of the ~silyl~grou~with &I NF & ?HF g&k 
d-tetrahvdroartemisin m.o. 213-215’ roll!! + 46.7” (c 0.028. 
EtOH) - and y-tetmh~droartemkk, -“m.p. 2!27-229”; 
[olg + 50” (c 0.5, E1OH) nqectively, in good agreement 
with the literature.” 

Ba-t-ButyMimethylsilyioxy4,6,1 lf?H,5,7aH-eudesm-2_en- 
6,12-o/i& (9) from (8a). A solution of 8b (0.294 g, 
0.77 mmol) in henxene (1.9mL). with - 
toluenesulphonylhydrazine (0.176 g, 0.95 mmol) and a dr& 
of BF,.E1,0 was stirred 3 h at 30”. The mixture was diluted 
with CH,C& (7.5 mL), dried (MgSO& and concentrated in 
vacua. The crude tosvlhvdrazone. dissolved in THF (4 mL). 
was treated at - 78” il 5-min) with lithium diisoprop$ami& 
lpmpared from di-is&ropyl&nine (1 .O g, 9.9 mkoi) -in THF 
(7.5 mL) and a 1.6 M solution (6.1 mL. 9.76 mmol) of 
h-BuLi in hexane]. The temperat& was raked to 0” ani the 
reaction was stirred 2 h. Usual work up gave an oil, which 
was chromatographed on silica gel; hexane:ether (95: 5) 
eluted from the column compound 9 (0.142 g, W/a, m.p. 
127-128” (hexancether); hi& m. MS: 307.1722 
(M+-C,H,), C,,HnO$i requires 307.1729; IR: v_ (KBr) 
3020, 2970-2840, 1770 (y-lactonc), 1610, 1470, 1440. 1380, 
1255, 1210, 1115, 1075, 995, 960, 870, 835, 770, 690 and 
660 cm-‘; ‘H NMR (CCl,, 60 MHz) 6 5.60-5.40 (br, s, 2H, 
H-2 and H-3), 3.81 (dt, IH, J =4.6 and lO.OHz, H-8, 
partially overlapped with H-6). 3.69 (1. IH, J= 10.6Hz, 
H-6), 1.3O(d, 3H, J=7.3.C,,-Me), I.U(d, 3H, J=6.6Hx, 
C,-Me), 0.94 (s, 3H, &,-Me), 0.90 (s, 9H, SiCMq) and 0.10 
(s, 6H, SiMcl_). 

8a-t-Butyl&nethykilyloxy-2,3-dihy&oxy-5,7aif,6,1 lj?H- 
elemcm-6,12-ok& (10). The olelin 9 (0.407 g, 1.11 mmol) in 
ethanol (49 mL) at -78” was treated with a precooled 

Scheme 3. i. m, 80% t-B&OH; m, CtQ - py; n. LiAIH(O-t-Bu),. 
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(-78”) sat. solution of ozone in CHrCl, (49 mL, CQ. 
1.20 mm01 of ozone). After 15 min. 0.049 R (I.29 mmol) 
NaBH, was added at -78”. At 15min in~er&h for an 
additional 45 min an equal amount of sodium borohydride 
was added (-78”). The reaction mixture was warmed to 
room temp. and the solvent was removed in cucuo. The 
usual work up afforded 10 (0.386g, 8%). m.p. 
151-152”(ethyl acetate); high res. MS: 325.1844 (M+ 
-C,Hs-HrO), C,,H,O,Si requires 325.1835; IR: v_ (KBr) 
3560-3200, 2990, 2860, 1775 (y-lactone), 1480, 1445, 1390, 
1260. 1200. 1115. 1085. 1015. 980. 945. 865. 840 and 
775 cm-i; iH NMR (CD&, 66MHx) d 4.40-3.40 (m, 4H, 
H-2, H-6, H-8), 3.55 (d, iH, J = 8.6 Hz, H-3). 3.40-2.90 
(br. sianal. 2H. 20H). 2.60-2.10 (m. 1H. H-l I). I.34 (d. 3H. 
J = 7.01 Hi C,;-Me);b.98 (s, 3H; C&Me). 0.92 (d, overlap; 
3H, C.-Me), 0.89 (s, 9H, SiCMe3 and 0.09 (s, 6H, SiMe&. 

(&-Me), 1.07 (d overlap with C,s-Me, 3H. C,-Me), 0.91 (s, 
9H. SiCMG) and 0.10 (s. 6H, SiMe,). 

8a-t-ButyMimethylsilyloxy-2,3-di-o-nitrophenylseleno-5,7 
aH,6,1 l/W-elemun-6,12-ol (11). The diol 10 (0.375 g, 
094mmol) was treated with o-nitrophenyl selenocyanate 
(1.020 g, 4.49 mmol) in THF (7.8 mL) and n-Bu,P (0.906 g, 
4.49 mmol) over 6 h at room temperature and under Ar. 
After solvent removal the residue was cbromatographed on 
silica gel, from which hexanc:ether (1: 1) eluted two yellow 
oroducts. The 6rst was 11 (0.569~ 79”/,); IR: v, 
-3080-3060, 2950-2840, 1775 (y-lactone), 15%; 1565, lSi0, 
1470-1450. 1390. 1330. 1305. 1250. 1125. 1090. 1000. 950. 
860, 850, ’ 840, ‘770 i&d 7i5 cm’ ‘; ‘I-i NM-R (Cti, 
60 MHz) 6 8.35-8.00 (m, 2H, aromatic H o-NO3 7.60-7.09 
(m. 6H. aromatic H m- and D-NO,). 4.20-3.60 (m. 1H. 
H-8), 4.10 (1, IH, J = ll.dHx, H-6). 3.05 (d; 2H; 
J = 7.0 Hz, H-3). 3.20-2.70 (m, 2H, H-2), 1.36 (d, 
J = 6.6 Hx, 3H, C,,-Me). 1.25 (d part, overlap with &-Me, 
3H, C.-Me), 1.04 (s, 3H, C,,,-Me), 0.90 (s, 9H. SiCMq) and 
0.12 (s, 6H, SiMe,). The second eluted product was 12 
(0.072 g, 13%) m.p. 112-l 15” (hexane-ether); IR: v_ (RBr) 
3600-3200, 3060, 2980-2860, 1770 (y-lactone), 1590, 1565, 
1510,147~1450, 1390, 1330, 1305,1250, 1135, 1090, 1035, 
995. 960. 860. 835. 775 and 73Ocm-i: ‘H NMR (CDCI,, 
60 MHz) 6 8.25 (d, IH, J = 8.0Hx, aromatic H o-NO& 
7.65-7.20 (m, 3H, aromatic H m- andp-NOJ, 4.30-3.80 (m. 
2H, H-6 and H-8). 3.55 (d, ZH, J = 7.3 Hz, H-3). 3.0 (m, 
2H, H-2). 1.34 (d, 3H, J= 6.6Hx, &-Me), 1.04 (s, 3H, 
&,-Me), 1.00 (d part. overlap, 3H, C,-Me), 0.92 (s, 9H, 
SiCMe&, and 0.12 (s, 6H, SiMb. 

8a-t-ButyldimethyLrilyloxy-5,7aH,6,I l/IH-elema-1,3&n- 
6,12-elide (13)fiom (11). Compound 11 (0.57 g, 0.74 mmol) 
in THF (7 mL) was treated at 0” with Soo/, aqueous hydro- 
gen peroxide (0.4 mL, 5.8 mmol). After addition was com- 
plete, the reaction was left at room temp. for 3.5 h. The 
product was worked up in the usual way and chro- 
matoaraohed on silica ael. from which hexane:ether (9: 1) 
elutz compound 13- (0.23g, 85x), m.p. 17&175’ 
(hexane-ether); high res. MS: 307.1719 (M+-C,H,), 
C,,H,O,Si requires 307.1729; IR: v_ (KBr) 3080, 
2980-2860, 1780 (y-lactone), 1640, 1470, 1375, 1255, 1210, 
1140, 1070, 1005,970,910,890.870,830 and 77Oan-‘. ‘H 
NMR (CD& 60 MHz) 6 5.77 (dd, lH, J = 9.6 and 17.0 Hz, 
H-l), 5.10-4.75 (m, 4H, H-2). 5.05 and 4.70 (two brs., 2H, 
H-3). 4.12 (t, lH, J=l1.6Hz, H-6). 4.30-3.70 (m. IH, 
H-8), 2.25 (d, IH, J = 11.6 Hz, H-5). 1.78 (s, 3H, C.-Me), 
1.35 (d, 3H, J = 7.5 Hx, C,,-Me), 1.10 (s, 3H, C,,-Me), 0.90 
(s, 9H, SiCMq) and 0.09 (s, 6H, SiMe&. 

8a-t-Bufyldimethylsilyloxy-3-hydroxy-5,7aH,6, I I@H-elem 
-I-en-6.12-ofide (14). Treatment of 12 (0.47 g. 0.80 mmol) 
with 50”/. H202 (0.44 mL, 6.31 mmol) by the method men- 
tioned above afforded 14 (0.26g, 85x), an oil; IR: v, 
3580-3280, 3090, 2980-2860, 1775 (y-lactone), 1640, 
1470-1465, 1410, 1385, 1255, 1210, 1130, 1085, 1035, 1025, 
995, 950, 910, 865, 840 and 775an-‘; ‘H NMR (CC&, 
6OMHz) d 5.71 (dd, IH, J = 10.0 and 17.6Hx, H-l) 
5.204.85 (m, 2H, H-2). 3.94 (m, 2H, H-6 and H-8) 3.36 
(d, ZH, J = 6.6Hx, H-3) 2.41 (br., lH, OH), 2.60-2.00 (m, 
IH, H-l 1), 1.30 (d, 3H, J = 6.6 Hz, C,,-Me), 1.11 (s, 3H, 

ia - t - B~tyldimethy~i/yloxy - 3 --o - nitrophenyl&no - 
5.7aH.6.11SH-e~em-l-enXi.l2-of&k (19. The ~toduct 14 
(6. IM’g; Oh8 mmol) was ire&cd wi’h ‘o-nitroihenyl scle- 
nocyanate (0.25 I g, 1.11 mmol) in THF (2.3 mL) and tri-n- 
butylphosphine (0.223 g, 1.11 mmol) as above. It was ob- 
tained 15 (0.098 g, 62%), a waxy product; IR: v, 3090, 
2960. 28ti, 1775, 1635, 1590,V1565, 1510, Iti: 1410, 
1385. 1330. 1255. 1130. 1085.995.950.915.860.830.775 
and 725 cm-‘: ‘H NMR CC& 60 MHz) 6.8.68.ld (m, 
lH, aromatic H O-NO& 7.60-7.0 (m, 3H, aromatic H m- 
and o-NO,) 5.70 (dd. IH. J = 9.6 and 17.3 Hr H-l). 5.10- 
4.70s(m, I&, H-2). 4.2&3.60 (m, 2H, H-6 and H-8). 2.95 
(d, Ifi, J = 7.3 Hz, H-3), 2.60-2.0 (m, IH, H-l 1). 1.31 (d, 
3H. J = 7.3. C,,-Me). 1.08 Id overlan with G-Me. 3H. 
&Me), 1.05 (s;’ 3H, ‘&-Me), 0.87 (; 9H, SiCMes); and 
0.06 (s, 6H. SiMel). 

8a-t-Butyldimerhylsilyloxy-5.7aH.6.1 l/JH-elema-l,kfien- 
6.12-o& (13) tiom (15). Comuound IS (0.254a 
0145 mmol) in THF (3.7 mi) Was &ted as above &II 502 
H202 (0.1 mL. 1.44 mmol), -providing 13 (0.111 g. 66%). 

(+~Temi.rin(l). Themcduct 13(0.15O~.0.412mmol)in 
TiF’(2.7 mL)‘ &as t&ted with &Bu,b@.3H20 (0.5; g, 
1.63 mmol, dried overnight in uacw over Pro&. stirring the 
mixture at room temperature for lh. The cleavage product 
was worked up in the usual way and chromatographed on 
silica gel, from which ethyl acetate duted l(O.103 g, lW/J 
as a white mstalline oroduct. m.n. 227-228”. [al!? + 63” (c 
0.028, EtOH); high -res. MS: 250.1576 (MT);-C,&d, 
requires 250.1569; IR: v_ (ICBr) 3500-3400, 3070, 
2990-2840, 1755 (1770 in CHCI,), 1640, 1460. 1430, 1380, 
1360, 1140,985,%5,905 and 89Ocm-‘; ‘H NMR (CDCI,, 
100 MHz), 6 5.80 (dd, lH, J = 10.9 and 17.0 Hz, H-l), 5.05 
(s, IH, H-3). 5.01 (dd, IH, J = 10.9 and l.OHz, H-2), 4.95 
(dd, lH, J = 17.0and l.OHx, H-2’),4.70(s, lH, H-3),4.12 
(dd, IH, J = 10.6 and 11.9Hx, HA), 3.95 (dt, lH, J -4.7 
and lO.OHx H-8). 2.65 (da. IH. J = 7.0 and 12.OHx, 
H-11). 2.26 id, 1H:J = 11.9H’;, H-5). 1.77 (s, 3H, C.-Me), 
1.39 (d, 3H, J = 7.0Hx, C,,-Me) and 1.09 (s. 3H, C&Me). 

8a-t-ButvhfimethvMvlv-15-hvrlroxv-5.7aH. 6.1 lSH- 
elemu-l,3-(iicn-6,12’-olicie (1’6). A &ix& ofO.Oi2 gof sub- 
limed SeO, in CH&l, (0.17mL) and 5OpL of Soo/, f- 
BuOOH was stirred over 30min. To this reagent the 
product 13 (0.084 g, 0.23 mmol) was added slowly with good 
stirring for 3 h at room temp. The reaction was stopped by 
addition of benzene and the product was worked up in the 
usual way and chromatographed on silica gel, from which 
hexantether eluted successively two products: the starting 
compound (O.O38g, 46%) and 16 (O.O43g, WA) m.p. 
180-181” (hexane-ether); high res. MS: 323.1671 
(M+-C,H,),~C,,Hs,O,Si requires 323.1678; IR: v, (ICBr), 
3520, 3080, 2980-2860, 1755 (y-lactone), 1640, 1470-1460, 
1410, 1380, 1360, 1250, 1215, 1135, 1075, 1035, 990, 905, 
870. 835 and 770cm-‘: ‘H NMR (CDCl,. 60 MHz) 6 5.83 
(dd, lH, J = 9.6 and 17.3 Hz, H-lj, 5.34 is, lH, HL3), 4.98 
(d, lH, J =9.6Hz, H-2). 4.91 (d, lH, J = 17.6Hz, H-2’), 
4.90 (s, IH, H-3’), 4.14 (dd, overlap with H-8 and H-15, 
lH, J = 11.3 and 12.0 Hz, H-6). 3.98 (b.s. overlap with H-6, 
and H-8, ZH, H-15). 3.91 (dt, lH, J = 5.3 and 10.0 Hz, 
H-8). 2.50 (m, lH, H-11), 2.35 (d, lH, J= 12.OII& H-5), 
1.34 (d, 3H, J = 6.6 Hz, C,,-Me). 1.09 (s, 3H, C,,-Me), 0.90 
(s, 9H, SiCMe,) and 0.10 (s, 6H. SiMe2). 

(+ )-Melitensin (2). The product 16 (0.088 g. 0.231 mmol) 
in THF (1.7mL) was treated with n-Bu,NF.3H,O (0.32 g, 
1.03mmol) as above, providing 2 (O.OSSg, 890/,) m.p. 
180-183” (hexane-ethyl acetate); [a]b + 60” (c 0.028, 
EtOH); high res. MS: 266.1517 (M+), C$H,O, rcquim 
266.1518; IR: v_ (KBr). 36W-3400,3090,3000-2960, 1755 
(1775 in CHCl,), 1635. 1450. 1410. 1380, 1360. 1140, 1050, 
1000,980,%5 and 910 cm-‘; ‘H NMR (CDCI,, 100 MHz) 
6 5.78 (dd, IH, J= 10.7 and 17.3H2, H-l), 5.39 (s, lH, 
H-3), 5.03(dd, IH, J = 10.7and l.OHz,H-2),4.97(dd, lH, 
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J= 17.3 and l.OHz, H-2’), 4.95 (s, IH, H-3’). 4.15 (dd 
partly overlap with H-8 and H-15, IH, J = 10.7 and 
i 1.3 irz, H-6j, 4.03 (s, 2H, H-15), 3.98 (dt partly overlap 
with H-15. IH. J = 4.6 and 10.4. H-8) 2.54 (da. 1H. J = 7.0 
and ll.Oriz,H~ll),2.4O(d,lH;J=il.3H;ii-5);1.56(s, 
2H, 2OH), 1.39 (d, 3H, J = 7.0 Hz, C,,-Me) and I. 10 (s, 3H, 
C,,-Me). 

8a-f -~ryf~r~y~s~yloxy-1 l8-~~~y~e~no-5,7crH,6BH- 
elemo-I&d&n-6,12-0&& (17). To a dry THF solution of 
lithium diisopropylamide, from diisopropylamine (0. I3 ml.., 
0.94 mmal), 1.6M BuLi (0.59 mL, 0.94 mmol) and dry 
THF (I .5 mL), at -78”, was added dropwir 0. I76 8 (0.48 
mmol) of (13) in dry THF (I.5 mL). A&r stirring at -78” 
for I h ~enyi~leni~ chloride (0.186 & 0.97 mmol) in dry 
THF (3 mL) and HMPT (0.15 mL) was added dropwise at 
-78’. The mixtun: was stirred at -78’ for 40 min. then 
warmed to -40” and kept at that temperature for 40 min. 
The reaction was quenched by addition of 0.6 M HCI aq. 
(3 mL). The product was worked up in the usual way and 
chromatograohed on silica gel, from which hexane-ether 
eluted two &mpoun& The ftrst was 17 (0. I55 & 6 I%), an 
oil; IR Us, 3080, 2980-2860, 1775, 1640, 1565, 1485, 
1460, 1440, 1410, 1395, 1380, 1365, 1280, 1260. 1200, 
I 120. 1030, WOO, 910, 885. 865, 800, 760 and 7 IO cm-‘; 
‘H NMR (CDCX. 60 MHz). d 7.75-7.50 and 7.45-7.20 fm. 
SH. H a&mat& 5.75 (dd. IH. J = 9.6 and 17.6 tiz, 
H-l), 5.01 (s, Ifi, H-31, 5.10-4.70 (m overlap with H-3. 
2H. H-2). 4.50 (s. IH. H-31. 4X-4.00 (m overlao with 
lid, lH;‘H-8) i.tO (t, lH, j = 1 I.6 H; H-61, 2:10 (d. 
I H, J = 1 I .6 Hz, H-j) 2.00 (t partly overlap with G-Me 
and C,,-Me. 1 H. J = 11.6 Hz. H-7) 1.62 fs. 6H. G-Me 
and C;;-Mej, I.00 (s, 3H, G&Me), 6.92 (s,‘9H, .SiC&ieJ), 
0.26 (s, 3H, SiMe) and 0.15 (s. 3H, SiMe). The second 
eluted compound was starting material 13 (0.03 I & 17%). 

&a - t - Butyldimethylrilyloxy -5,7aH,6/JH -edema - 1,3,1 I - 
@ien - 6,12 - of&& (18). To compound 17 (0.111 g, 0.21 
mmol) in THF (2mL) cooled to 0” was added 30% Hz4 
(SO mL, 0.58 mmolf. The mixture was stirred for 1 h at room 
temp., then poured into brine and extracted with EtOAc. 
The extract was dried and concentrated in uuc~o. The oify 
residue was puritied by preparative tic (silica gel PF,, 
hexane:ether I : I) to give 18 (0.065 g, 84x1, m.p. 85-86” 
(hexane-CHtCIz); high res. MS: 305.1575 (M+-C,H,), 
C,,HUO$i requires 305.1573; IR: v_ (KBr), 3080, 
2980-2860, 1770, 1670, 1640, 1460, 1400, 1380, 1360, 1255, 
1135,1080,1000.975,940,910.895.860,835 and 775 cm-‘: 
‘H NMR (CDCI,, 6OMHz) s 6.13 (dd, lH, J = 1.3 and 
3.0Hz. H-13). 5.89 fdd. 1H. J= 1.3 and 3.0Ht H-13’). 
5.85 (dd over& with’H-13’. iH, J = 9.6 and 17.3 I&, H-lj: 
5.08 (s, overlap with H-2, IH, H-3), 5.104.80 (m, 2fi, 
H-2). 4.73 (s. IH. H-3’). 4.10 (dd overlan with H-8. IH. 
J = ib.6 ani i2.0 Hz, H-&I, 4.02‘(m, lH, i-81, 2.63 Cti, IH; 
J = 3.0 and 10.6 Hz, H-7). 2.37.(d, IH, J = 12.0 I&, H- 
51. 1.78 fd. 3H. J = 1.3 Hz, G-Me), 1.08 (s. 
0190 fs, $H, SiCMe,) and 0. I2 is. 6& SiM& 

3H. C,“-Me). 
._ .. 

8a - t - &t~yl&mer~y&ly~oxy - 15 - hyaiwxy - 5,7alc1,6&H- 
elenra-L3.1 I-trien-(i.I2-olide (19). Toa mixtureofsublimed 
Se02 (0.033 g) in C!H&I, (d.5 AL) and 0.13 mL of WA 
r-BuOOH, was added 18 (O.OZSg, 0.07mmol) and the 
mixture was treated as above. There was obtained starting 
product (0.011 g, 44%) and 19 (0.004 g, IS%), m.p. 58-W 
(hexancCH,CI& high res. MS: 321.1531 (M*-C,H.& 
C,,H,,O.Si nsuires 321.1522: IR: v,. CKBr). 3560-3200. . . - _ 
3090,3000-28600, 1765, 1665, ‘1645, Ia: 1416 1255, 1135; 
1080, 1045.990.935.910.860.835 and 77Ocm-‘: ‘H NMR 
(CDCI,, ti Ml&) 6 6.17 (d, 1i.l. J = 3.0 Hz, H-1$, 5.90 (d, 
lH, J = 3.0 Hz, H-13’), 5.83 (dd partly overlap with H-W, 
lH, J=9.6 and l8.3Hz, H-l), 5.42 (s, lH, H-3), 5.05 (d, 
lH, J = 9.6 Hz, H-2), 4.97 (d overlap with H-3, IH, 
J= 18.3H~, H-2’), 4.96 {s. lH, H-3’), 4.19 (t overlap with 
H-8 and H-15, lH, J = 11.3 Hz, H-6), 4.05 (9 ZH, H-U), 
4.30-3.90 (m. IH, H-8), 2.68 (m partly overlap with H-S, 
IH, H-7), 2.48 (d, IH, J=11.6Hz, H-S), 1.90-1.50 (m 

overlap. with OH, 2H, H-9), 1.11 (s, 3H, C,,-Me), 0.92 (s, 
9H, SiCMq) and 0.14 (s, 6H, SiMe,). 

Dehydrotbelitensin (3). The p&duct 19 (0.009 g, 
0.023 mmol) dissolved in THF 10.3 mL\ was treated with 
n-Bu,NF.3&0 (0.036 g, 0. I I m&I) as above, providing 3 
(0.005 g, S2’Q, an oil; high res. MS: 246.1248 (M+-H,O), 
CIJH,sOOI requires 246.1256; IR: v_ 3580-3150,3090,2980, 
2860, 1760, 1640, 1405, 1130, 1050, 970 and 91Oan-‘. ‘H 
NMR (CDCI,, 6OMHz), 6 6.12 (dd, lH, J= 3.0H2, H-13), 
5.94 (d partly overlap with H-l, lH, J = 3.0 Hz, H-13’), 
5.77(dd. IH. J= lO.Oand lS.OHt,H-1), 5.36(s. IH, H-3), 
5.00 (d, IH, J = 10.0 Hz, H-2). 4.93 (d ovetlap with H-3’. 
IH, J= IS.OHz, H-2’). 4.91 (s, IH, H-3’), 4.11 (t partly 
overlao with H-8 and H-15, IH, 3 = 12.OHz, Hd). 4.01 (s, 
tH,H~l5)4.4@-3.9Q(m, IH, H-8),2.48(d. IH, J= 12.0!&., 
H-5). 1.81 (s. 2H. 20H) and 1.08 Is. 3H. C,,-Mel. 

&~y&o&.sin’(4). tie product iS (0.639 i, 0. I i mmol) 
dissolved in THF (0.8 mL) was treated with n-Bu.NF.3H10 
(0.148 g 0.47 mmol) as above, giving 4 (0.014 & 53x), m.p. 
144-145” (hexane-CH,Cl&; high res. MS: 248.1408 (M+), 
C,IH,O, requires 248.1412; IR: v, (KBr), 3460, 3080, 
298&2860, 1745, 1640, 1400, 1380, 1360, 1065, 965 and 
9OOcn-‘; ‘H NMR (CDCl,, 6OMHz), 6 6.13 (d, lH, 
J = 3.0H7., H-13), 5.95 (d partly overlap with H-i, IH, 
J= 3.0Hz, H-13’), 5.82 (dd, IH, J= 11.0 and 16.0H2, 
H-l), 5.06 (s overlap with H-2, 1H. H-3), 5.05 (dd, IH, 
J = 1.5 and ll,OHz, H-2), 4.90 (dd, lH, J= 1.5 and 
16.0 Hz, H-2’) 4.69 (s, lH, H-3’). 4.09 (t pa&y overlap with 
H-8, IH, J = 11.5 Hz, H-6). 4.30-3.70 (m, IH, H-8), 2.34 
(d lH, J = 11.5 Hz, H-S), 1.78 (s, 3H, C.-Me) and 1.08 (s, 
3H, ($,-Me). 

8-0x0-5.7aN,6,1 lBH-e/ems-l,3-dien-6,12-olide (2@). 
00, (0.3 18 13, 3.18 mmol) was added into a mixture of 
CH2C12 (4.0 mL) and pyridine (0.65 mL. 6.38 mmol) at 0” 
and stirred for 15 min. Compound 1 (0.040 g, 0.16 mmol) 
in CH& (3 mLt was addad and the mixture was stirred at 
0” for 4 h. The mixture was diluted with CHIC& and filtered 
through celite. The filtrate was worked up in the usual way 
and separated by preparative UC. Two prod&s were obtained: 
starting material (0.005 & 12%) and 20 (0.027 a. 68%). m.a. 
l14-li6° (hexane-CH~~12); l&h res. l&S: 24~ll4Ol~(M’). 
C,,HX~O, requires 248.1413; IR: u,, (KBr), 3090, 3010, 
3WO-2860. 1780, 1730, 1650, 1640, 1455, 1410, 1380, 
1240,975,910 and 890 cm-‘; ‘H NMR (ClX&, 60 MHz), 
&5.93(dd, IH, J = 10.6and 17.0 Hz, H-l), 5.16(soverlap 
with H-2, IH, H-3). 5.10 (dd, IH J = 10.6 and 1.0 HE, 
H-2). 4.97 (dd, IH, J = 17.0 and 1.0 Hz, H-2’). 4.81 (s, 
IH. H-33, 4.28 (1, 1H. J = I 1.6 Hz, H-6), 2.73 (d overlap 
with H-5, IH, J = 14.0 Hz, H-9). 2.16 (d, IH, J = 14.0 
Hz, H-91. 1.84 (d, 3H, J = 1.0 Hz, Cd-Me), 1.30 (d, 3H, J 
= 6.6 Hz, C,,-Me) and 1.10 (5 3H. C&Me). 

8-Epitemisin (5). Compound #t (0.022 g, 0.088 mmol) in 
THF (2 mL) was treated at 0’ with ~H(~-Bu)~ (0.068 g, 
0.27 mmol) with good stirring for two hours. The product 
was worked up in the usual way. Two products were 
separated by preparative tic: ten&in 1 (O.O03g, 4%) and 
8-epitemisin 5 (0.018 g, 81x), m.p. 161-162” 
(hexan&H,Cl& high res. MS: 250.1576 (M+), CIJHzOj 
requires 250.1569; IR: v, (KBr), 3540-3390, 3090, 3080, 
2990, 2880, 1750, 1640, 1455, 1415, 1380, 1130, 1000,970, 
920 and 89Ocm-‘; ‘H NMR (CM=&, 60 MHz), 6 5.84 (dd, 
IH, J = 10.0 and 17.3 Hz, H-l), 4.70-5.15 (m partly overlap 
with H-6 4H, H-2 and H-3) 4.53 (t, lH, J = 11.6 Hz, H-6), 
4.31 (dt, lH, J-2.6and 3.0HzH-8), 2.76(dq. lH, J-7.0 
and 12.3Hz, H-11),2.31 (d, IH, J= ll.aHz,H-5). 1.83(d, 
3H, J = 1.0 Hz, Cd-Me), 1.27 (s, 3H, &-Me) and 1.23 (d, 
3H, J = 7.0 Hz, &-Me). 

8-E~~~i~g~~ (6). To sublimed Sco, 0.014 g in CH$l, 
(0.2 mL) and 80% r-BuOOH (60 FL), &pitemisin 5 
(0.013 & 0.052 mmol) was added as above. There were 
isolated 5 (0.003 g, 23%) and 6 (0.009 g, 57%3, m.p. 11 >1!6” 
(hexane-etber); high res. MS: 248.1418 (M+ -H,O), 
C&H,O, requires 248.1412; IR: v, (KBr) 3500-3300,3090, 



5248 MANUEL, An!& et af. 

3000-2860,1750, 1635, 1460, 1450. 1410, 1380,1260, 1220, ‘M. Nakasaki and K. Nocmura, &LI. Chem. Sqc. &pas 42, 
1190, 1135, 1055, 1000, 970. 910, 890 and 835an-‘; ‘H 3366 (1969). 
NMR (CDCI,, 6OMHz). d 5.83 (dd, lH, J =9.0 and *hf. Nakasaki and K. Noemuru, Tetrahedron Letters 2615 
17.0H2, H-l), 5.41 (s, IH, H-3), 5.11 (s overlap with H-2, (1%). 
IH, H-3’), 5.20-4.7O(m overlap with H-6, 2H, H-2),4.55 %. M. Kupchan, M. A. Bakin and A. M. Thomas, J. Med. 
(1, lH, J = lZ.OHz, H-6), 4.50-4.20 (m, lH, H-8), 4.08 (s, Chem. S4, 1147 (1971). 
2H, H-15),3.0-2.50 (m overlap with H-S, lH, H-l I), 2.48 ‘ON. H. Fischer, E. J. Oliver and H. D. Fischer, Forts&_ 
(d, lH, J = 12.0H2, H-S), 1.80 (s, W, 2OH), 1.30 (s, 3H, Ckm. Org. Naturst. 3& 47 (1979). 
C&,-Me) and 1.26 (d, 3H, J = 6.0% C,,-Me). f ‘W. Cocker and T. B. H. McMurry, J. Gem. Sot. 4549 
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