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BIOMIMETIC SYNTHESIS OF 1,10-SEC-EUDESMANOLIDES
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(Received in UK 5 August 1988)

Abstract- The 1-hydroperoxy-eudesmanolides 9,10,21 and 22 were prepared,
then converted to 1,10-sec-eudesmanolides via hydroperoxide transposition
and/or homolytic fragmentation.The possible biogenetic significance of
these processes is discussed.

The 1,10-sec-eudesmanolides are a small group of sesquiterpene lactones,three of which,
eriolanin {1),eriolangin (2)1 and ivangulin (3)2 have already been synthesized.3
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Herz suggested“ that the biogenesis of the 1,10-sec-eudesmanolides could develop along the lines
shown in Scheme I:
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To check if this is so”,the 1-hydroperoxy-eudesmanolides 9 and 10 were prepared from vulgarin (6)5
which was treated with Zn-HDAc,followed by reduction,hydrogenation and oxidation,to yield 7 (48%)3
The method described by Cagliotti g_‘_t_g}_a was then applied to 7 which was treated with
tosylhydrazine,diborane and sodium peroxide-hydrogen peroxide to give the epimers 9 and 10 (8:10,
46%) ,which,when reduced with Ph3P,gave the alcohols 11 and 12 {Scheme II)}.
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If 9 was treated with Aczﬂ-py or HC10,-HOAC,ketone 7 was obtained in 87% or §2% yields.respectively,
the result of a hydroperoxide transposition,with a hydride migration instead of the desired o]’]
migrationg.lts epimer,10,reacted identically,and neither showed any signs of fragmentation products,
in apparent contradiction of Herz’ hypothesis.

However ,when FeSOa-Cu(OAc)Z10 was applied to 9 or 10,aldehyde 15 was obtained {59%) and could be
converted to ester 18 by oxidation and diazomethane esterification.The C,O-Me stereochemistry was
determined as a on the basis of the absence of NOE between H-6 and C,,-Me.

sl lecnecy

9 {10) 16 R:OMe
The reaction may take place through the alkoxy radical which undergoes s-fragmentation to generate

aldehyde 15.This possibility is favoured by the fact that alcohol 12,when treated with LTA-I?_H
with iodosobenzene diacetate-l,]z,yiers the unsaturated aldehyde 17a (72 and 56%,respectively).
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Enzymatic transformations of hydroperox1des to aldehydes in various plants'” have been observed

and may be the pathway to the formation of 1,10-sec-eudesmanes.However it is difficult to reconcile
the results given above with the hydroperoxide-type transpositions provoked by the "hydroperoxy
cleavage enzyme or lyase" in linoleic acid 9- or 13-hydroperoxides, since only the volatile
aldehydes,cis-3-nonenal or hexanal,are generated in these processes,together with the corresponding
9-gxo-nonanoic and 12-oxo-cis-dodecenoic fragments]4,which would appear to rule out the
nossibility of a homolytic fragmentation.

A second hypothesis of Herzz is that the 1,10-sec-eudesmanolides may be formed from a eudesmane
precursor such as 19 by a process similar to that proposed by Barton et al for the biogenesis of
nycthantic and dammarenolic acids]5

We therefore decided to prepare an analog of 19 and test the feasibility of its transformation to
1,10-sec-eudesmanolides.

It is well known that geminal hydroxyhydroperoxides have variable stabiTityls, while alkoxy-
hydroperoxides are considerably more stable.The compound chosen as model was 21 (X=OH , R=Me},and
it was thought that it could be prepared by ozonolysis of the olefin 20 in the presence of
nethanol‘7 This olefin was prepared from ketone 7 by the Wittig reaction and was then subjected to
ozonolysis (CH2C1 ~anhydrous MeOH,5:1,- 8°C) The crude from the reaction was treated with Ac,0-py
and after concentration at low temperatura the hydroxymethyl ester 23 was obtained in 43% yield
and its structure was established by a detailed spectroscopic study and cowparison with an
authentic sample prepared from 7 by treatment with MCPBA and subsequent methanolysis of the
c-lactone 23 with K2C03 in methanol,

20 R,R*=CHy ©
21 RZB-00HSR®=a-OMe 23 R=0H;R’sMe 24
22 R=8-0TBOMS;R"=a-00H
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When 21 was fragmented by treatment with Fe504vCu{0Ac)2,the methyl ester 16 and the olefins 17b
and 18 (10:8) were obtained and identified by comparison with authentic samples prepared from 23
by dehydration with SOClz-py.

As it proved impossible to isolate the intermediate alkoxyhydroperoxide 21,all attempts to do so
only affording the starting ketone,7, a compound analogous to 21 was prepared.The t-butyldimethyl-
silv] enol ether of 7 was prepared ~ {97%) and then treated with anhydrous hydrogen peroxide and
TFAZO to yield the 1-silyloxy-1-hydroperoxy derivative 22 (79%) which,when treated with Aczo-py,
gave the dilactone 24 {84%).When 21 was cleaved with FeSO4-Cu(0Ac)2]]’12,methy1 ester 16 (50%) was
obtained after esterification with diazomethane,

The results obtained seem to support the hypothesis that the 1,10-sec-eudesmanolides may be
derived from 1-hydroperoxy-1-hydroxy-eudesmanes via a hydroperoxide transposition essentially

equivalent to a Baeyer-Villiger Oxidationla.Less likehood attaches to the implication of the
1-hydroperoxy-eudesmanes as precursors,due to the preferred migration of the hydrogen on the o"]o
b nd.However it is necessary to add that mono-oxygenases capable of converting ketones to lactones

1

are knownz ,with some discrepancies between the chemical and enzymatic results,as Chapman et a122

have shown in the microbial conversion of fenchone by the action of species of Coryneabacterium.

EXPERIMENTAL

Mp’s were determined using a Kofler hot-plate and are uncorrected.l.r. spectra were recorded on 3
Perkin-Elmer 257 and n.m.r. spectra were taken at 90 MHz on a Perkin-Elmer R-123 and at 200 MHz on
a Bruker 200SY,with CDCl3 as solvent.Mass spectra were measured on a VG Micromass ZAB-2F.Unless
otherwise stated,column chromatography was carried out using Merck silica gel {0.065-0.2 mm).
Preparation of 7 a)A solution of dihydrosantamarin (prepared from vulgarin as described in
reference 23) (7.64 g) in EtOAc was hydrogenated for 24 h at room temperature and atm. pressure
using Pd-C {10%,100 mg) as catalyst.After filtration of the catalyst through celite,the resulting
solution was concentrated and chromatographed.Elution with a 1:1 hexane-EtOAc mixture afforded
tetrahydrosantamarin {12) {1.61 g,97%),mp=165-167° (hexane-CHpClp) (1it24:169°);[a]p+36.5 (CHCI3,
0.23). H nmr:s ppm 4.02(1H,dd,J=9.9 and 9.8 Hz,H-6),3.33{1H,br_ s,H~1},1.23(3H,d,J=6.9 Hz,(y1]-Ne},
1.02(3H,s,Cyg-Me),1.00{3H,d,J=7.6 Hz,Cq-Me).Ir:wnay (CHCI3)cm1,3600{0H),1760(y-Tactone) . H.r.m.5.,
m/z 2371498 (W -Me,Cy g a1 03 ),234. 1498  (MF-Hy0,C aizp0p) -

b)A solution of tetraLydrosantamarin (1.25 g% in acetone {20 ml) was oxidized at 0° with Jones’
reagent until the orange colour persisted.The resulting solution was poured over ice and NaHCO3-
saturated solution,extracted with CHyCl,y,washed with water, dried over anhydrous NapSOg,
concentrated and chromatographed with hexane-EtDAc {7:3) as eluent.7 (1.14 g,91%) was obtained:
mp=195-197° (hexane-CHoL17);[alp+64.5° (CHC13,0.20).H nmr:s ppm 4.04(1H,dd,J=9.8 and 9.7 Hz,H-5),
1.25(3H,s,Cyg-Me),1.23{3H,d,J=7.4 Hz.CQ-Me),§.22(3H,d,J=6.9 Hz,Cyp-Me) . Irivgay (CHC13)tnr1,1?65
{y-Tactone},1700{carbonyl) .H.r.m.s.,m/2z 235.1305 (M*-Me,Cy4H19031,250.1560 iM*,C§5H2203).
Preparation of 9 and 10 a)To a solution of 7 (750 mg) in abso?ute MeOH (20 m1} and dry CHCI3 {5 ml),
tosyThydrazine T586 mgT and concentrated HC1 (35%,0.05 ml) were added.The mixture was slowly
distilled and 20 ml of distillate was collected.Removal of the remaining solvent at reduced
pressure yielded tosylhydrazone as a pale yellow oil.Attempts to crystallize produced significant
decomposition to the ketone 7.H nmr:s ppm 8.10{1H,s,-NH-},7.68(2H,d,J=8.3 Hz,aromatics),7.35 (2H,
d,J=8.1 Hz,aromatics),3.96(1H4,dd,J=9.8 and 11.3 Hz,H-6),2.43(3H,s,Me-CgHg~),1.22(3H,d,J=6.8 Hz,
Cyp-Me},1.13(3H,s,Cig-Me), 1.10{3H,d,J=7.4 Hz,Cq-Me).Ir:vna, (filmlcm1,3290(-NH-),1760(y~1actone).
bB*osylhydrazone in Qetrahydrofuran {6 ml)} was treated with 1 M diborane solution in THF {6 ml}
for 35 min at 0° and under argon.EtOH (15 m1} was added and after 30 min,the solvent was removed
at reduced pressure.The oily residue was dissolved in Etp0 (30 ml),and Hp0» (30%,30 ml} and Nap0p
{351 mg) were added.The mixture was stirred at r.t. for 24 h,then diluted with water and extracted
with Et,0.The soln was dried over Na2504 and evaporated under reduced pressure.The oily residue
was chromatographed with hexane-EtOAc mixtures (9:1 and 7:3} as eluents.8 {72 mg,10% based on 7}:
mp=163-156° (hexane-CHyClp);{a]p+57.6° {CHC13,0.30}.H nmr:8 ppm 3.92(1H,dd,J=11.7 and 9.6 Hz,H-5],
1.20{3H,d,J=5.9 Hz,Cy]—Me§,1.02 3H,5,C5-Me),0.99(3H,d,J=7.5 Hz,Cq-Me).Ir:vyay (CHCI3)em1,1780
{y-lactone).H.r.m.5.,m/z 236.1174 {MF,CygHy40,1,221.1545(M"-Me,CyaH510,) .Compounds 9 and 10 (8:10
based on mixture reduction to the corresponding alcohols;370 mg,k%% overall yield based on 7},
Compound 9 was obtained from the mixture by crystallization with hexane-CH,Cl :mp=156-159°;[°]0
+101° {CHC14,0.20).H nmr:8 ppm 7.79(1H,br s,H00-,removed by D50 exchange),§.9 (1H,dd,J=9.9 and 9.8
Hz,H-G),3.6§(1H,br s,H-1),1.17(3H,d,J=6.7 Hz,Cyy-Me),1.07(3H,5,Cy9-He},1.00{3H,6.7 Hz,C4q-Me).Ir:

Y nax (CHC13)cm'T,3520(00H),1760(1-Iactone).H.r.m.s.,m/z 235.157&?M*-00H,C]5H 307) .Mother-1iquor
chromatography with hexane-EtOAc (7:3) as eluent yielded compound 10 as an oi?:H nmr:8 ppm 8.02
{1H,br $,H00-,removed by D>0 exchange),3.98(1H,dd,J=9.9 and 9.9 Hz,H-6),3.67(1H,m,H-1),1,20(3H,d,
J=5.8 Hz,Tyy-Me},0.99(3H,d,J=7.5 Hz,Cs-Me),0.93(3H,s,Cyp-Me) . Irivy,, (CHC13)cm‘f,3520(00H),\760
{y—lactone}.H.r.m.s.,m/z 235.1554 (M*-00H,CqgHo3051.

Reduction of mixture of 9 and 10 A mixture o? 6 and 10 (18 mg) in acetone (2 ml) was treated with
PhoP {17 1g) tor 30 min at rooim temperature.Chromatography with hexane-EtOAc (7:3) as eluent gave
compounds 11 (6 mg) and 12 {5 mg).Compound 11:mp=110-111° (hexane CHoCls);[a]p+77.8° (CHC14,0.20).
H nmr:s ppm 3.96{1H,dd,J=9.8 and 9.8 Hz,H-5},3.43(1H,br s,H-1},1.20( H,s,J-S g Hz,Cyy-Me), 1.03(3H,
s,C]?~Me),}.02(3H,d,J=7.5 Hz,Cq-Me}.Irzvga, (CHC13)em=1,3600(0R},1760({y-1actone} . H.r.m.s. ,m/z

237.7497 (M+-Me,Cy4H0103) .
Treatment of 9 ang ?& with Aco0-py A solution of 9 (30 mg) in dry pyridine (0.5 ml) was treated
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with Aco0 (0.5 m1) for 24 h at r.t.The mixture was poured onto ice and water,extracted with CiClp,
dried over anhydrous Nap$0g,concentrated and chromatographed with hexane-EtOAc {1:1) as eluent.
Ketone 7 {87%) was obtained.

When compound 10 was subjected to identical treatment,compound 7 was also obtained.

Acid treatment of 9 and 10 To a solution of 9 (20 mg) in HOAc (3 ml1),HC104 (70%,1 ml1) was added.
After being stirred at r.t. for 24 h,water was added,the mixture was neutralized with a saturated-
NaHCO3 solution,extracted with CHpClp ,dried over anhydrous NagS04 and the solvent eliminated at
reduced pressure.From the hexane-CHpClz crystallization, 7 {13 mg) was obtained.When 10 was treated
in the same way, 7 was also produced.

Homolytic fragmentation of 9 and 10 To a solution of 9 {115 mg) in abs. MeOH (15 m1),Cul0Ac)2 .0
{732 mg) was added.When all the CU salt was dissolved,FeSO4.7H20 (185 mg) in abs. MeOH (10 ml)was
added under argon.After Z h at r.t. the soln was diluted with EtOAc,filtered through silica gel,
concentrated at reduced pressure and chromatographed with hexane-Et0Ac as eluent.Compound 15 was
obtained {63 mg,59%) as an oil: H nmr:8 ppm 9.79(1H,br s,-CH0},3.69(1H,dd,J=10.6 and 10.4 Hz,H-6),
1.20{3H,d,J=6.8 Hz,C11-Me),1.05(3H,d,J=7.1 Hz,(4-Me),1.00{3R,d,J=6.3 Hz,(jg-Me}.Ir:wpax {(CHCI3)

cm ~12800,2700,1720(aldehyde),1760{y-1actone) . M.S.,m/z 252(M™),251(M"-1),223(M" -29) .Compound 7 was
also obtained {19 mg,17.7%).

Oxidation and esterification of 15 To a solution of 15 (55 mg) in EtOH (10 m1),AgNO3 (100 mg) and
distiTTed water (7.5 m1J were added.NaOH {1.5 M,2.5 m1) was added dropwise while stirring.After 2h
at r.t.,the mixture was filtered,the solid material was washed with more distilled water.The
aqueous soln was acidified with HC1 (10%),extracted with CHCly and dried over NaB04.Removal of
the solvent afforded crude carboxylic acid as an oil: H nmr: s ppm3.68{1H,dd,J=10.6 and 10.3 Hz,H-6),
1,20(3H,d,J=6.8 Hz,C 11-Me),1.07(3H,d,J=7.1 Hz,C4-Me),0.99(3H,d,J=6.2 Hz,Cip-Me).Ir:unax (CHCI3}

cm "1 3500,1700{carboxyl},1760{y-1actone).This carboxylic acid was esterified with excess ether
soln of diazomethane.Chromatography with hexane-EtOAc 1:1 as eluent gave ester 16 as an oil. H nmr:
s ppm 3.68(1H,dd,J=9.9 and 10 Hz,H-6),3.65(3H,s,-OMe),1.19(3H,d,J.56.9 Hz,Cy1-Me),1.05(3H,d,J=7 Hz,
C 4-Me},0.98(3H,d,J=6.4 Hz,Cig-Me). Irivpax (CHCY 3}em™ ' ,1760{y-1actone},1725{ester) . H.r.m.s. ,m/2z
251.1628(M*-0Me,C1gH 29 2.

Homolytic fragmentation of aicohol 12 a)A suspension of CaC03 (1.8 g} and LTA {5.3 g} in dry
cycTohexane (B0 mI] was refluxed under argon for 10 min.Alcohol 12 (504 mg) and iodine {508 mg)
were added and the mixture refluxed and irradiated with a 500 watt tungsten lamp for 1 h.The
mixture was cooled,filtered,the solid material washed with more cyclohexane.The organic soln was
washed with concentrated-Na25207 solution and water,dried over anhydrous NaSOqconcentrated and
chromatographed.With a 8:2 hexane-EtOAc eluent,aldehyde 17a was obtained (362 mg,72%):mp=112-114°;
[alp -28.3° (CHC13,0.30). H nmr: s ppm 9.78(1H,s,-CHO),5.55(1H,br s,H-9),3.95(1H,dd,J=10 and 1? Hz,

H-6),1.69(3H,br s,C10-Me},1.22(3H,d,J=7 Hz,(11-Mef,1.11{3H,d,J=7 Hz,C4-Me).Ir:vmax {CHCI13)cm ',
1760(y-1actone),1716({aldehyde) . H.r.m.s.,m/z 250.1550{M",C165H2203),206.1253(M" -2 H3 0, McLafferty,
C13H1803}.No exo isomer {810,14) was detected.

b)To a solution of 12 {378 mg) in dry cyclohexane-CHpC12 ({9:1,50 ml),iodosobenzene diacetate

{531 mg) and iodine (127 mg) were added and the mixture irradiated under argon for 2} h with a
500 watt tungsten lamp at r.t.The organic soln was washed with water,HC1 {5%),concentrated-
HagSz07 solution and water,dried over anhydrous NapSO4.concentrated and chromatographed with
hexane-StOAc 8:2 as eluent.Aldehyde 17a was obtained {210 mg,56%).No exo isomer was detected,
Oxidation and esterification of 17a Oxidation and esterification of aldehyde 17a,as above for
3Tdehyde 15, provided méthylester 17b:mp=78-80°({hexane-CHpC13.[(a]p~28.1° (CHC13,0.30). H nmr:é ppm
5.56(1H,br 5,H-9),3.95{1H,dd,J=10 and 10 Hz,H-6),3.67{3H,s,-0Me),1.70{3H,s,Cip~He),1.23({3H,d,J=5.9
Hz,C11-Me),1.12(3H,d,J=7 Hz,(q4-Me).Ir:vmax (CHC]:;)cm’T ,1760{y-1actone),1725{ester} . H.r.m.s.,m/z
249,1445(i4 -0Me,C15H2103).

Preparation of olefin 20 A solution of freshly prepared sodium t-amyloxide in toluene (1.5 N,6 m1)
wat added To @ triphenylimethylphosphonium bromide {3.16 g) suspension in dry toluene {20 ml) and
stirred under argon until a yellow precipitate was formed.Ketone 7 {1.6 g) in dry toluere (40 ml)
was added and the mixture refluxed under argon for 24 h.The mixture was filtered,washed with Et30,
concentrated at reduced pressure and chromatographed with hexane-EtDAc(7:3)as eluent.Olefin 20
(1.3 g,93%) was obtained and starting material 7 {190 mg) was recovered.Compound 20:mp=163-164°
(hexane-CH2C12);{alp+111.5° (CHE13,0.20). H nmr: & ppm 4.69{1H,s,H-16),4.59(1H,s,H*-15},4,01(1H,dd,
J=9.7 and 11.5 {iz,H‘6),l.22(3H,d,J=7 Hz,C11-Me),1.16(3H,s5,C10-Me),1.10(3H,d,J=7.4 Hz,(4-Me).Ir:

v max (CHCI3Yem™1,1750{y-1actone),1634(double bond).H.r.m.s.,m/z 248.1781 (M*,CygH2402).
Ozonolysis and fragmentation of 20 2)A current of ozone {750 mg/h} was passed through a solution
oF T9 (155 Wg) ir CH2CL -anhydrous MeOH (5:1;12 m1) for 30 min at -78°.The solvent was partially
removed by a dry nitrogen stream and dry pyridine {4 ml) and Ac20 (3 ml) were added,also at -78°.
The reaction mixture was allowed to warm to r.t. and was stirred for 24 h,poured onto ice and
water ,washed with aqueous NaHCO3 solution,extracted with CH2Cl2 ,dried over anhydrous NagSQY,
concentrated and chromatographed.With a 1:1 hexane-EtOAc eluent,compound 23 was obtained {80 mg,
43%) as an oil: H nmr: 6 ppm 3.75{1H,dd,J=10.3 and 10.4 Hz,H-6),3.63(34,s,-OMe),1.25(3H,s,C10-Me},
1.19(3H,d,J=5.8 Hz,C11-Me},1.04(3H,d,J=7 Hz,C4-Me).Ir:vmax {CHC13)em ' ,3500{0H),1770(y ~Tactone},
1725(ester). H.r.m.s.,m/z 224.1370 (M*-C3H602 ,McLafferty,(13H2003).

b)Compound 20 (350 mg) was treated with ozone as above and Cu(0Ac)2.H20 (422 mg) and FeS04.7H20
(262 mg) were added under argon at -78°.The reaction mixture was allowed to warm to room
temperature.After 14 h the solvents were evaporated at reduced pressure and the resulting mixture
was chromatographed with silica gel-Agh03(10%) and hexane:EtOAc {8:2) as eluent.Methyl ester 16
and olefins 17b and 18 in a 30:10:8 relationship were obtained {39.5 overall yield).Compound 18,
0il: H nmr: 8 ppm 5.00(1H,br s,H-14),4.90(1H,br s,H*-14),3.95(1H,dd,J=9.9 and \0 Hz,H-6),3.87(3H,
s,-0ie),1.22(3H,d,0=5.9 Hz,C11-Me),1.08(3H,d,d=7 Hz,C4-Me).Ir:vmax (CHCI3)em ' ,1760{¥-Tactone),
1725(ester ) 1500{double bond}.H.r.m.s.,m/z 249.1523 (M*-0Me,C1512103).

Baeyer-Villiger Oxidation of ketone 7 To 7 (500 mg) in CHpClz (20 mi),NaHCO3 (420 mg) and MCPBA
T g) were added and stirred ot r.t. for 24 h.The mixture was then filtered,the solvent was
evaporated at reduced pressure and chromatographed with 7:3 hexane-EtOAc to give 24 {520 mg,91%):
mp=238-239° (hexane-CH2C12);[a]p+88° {CHC13,0.20). H nmr:s ppm 3.73(1H,dd,J=10.6 and 11.4 Hz,H-5),
1.59{3H,s,C10-Me),1.24(3H,d,J=6.9 Hz,C11-Me},1.17(3H,d,J=7.5 Hz,C4-Me).Ir:vmax (CHCI3)cm'] L1770
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{v-lactone),1710{e-1actone) .H.r.m.s.,m/z 266.1460(M* ,C\sH2204) .

Methanolysis of lactone 23 Anhydrous K2C03 (690 mg) was added to 24 (266 mg) dissolved in abs.
WeOH (30 ml) and stirred at r.t. for 24 h.After filtering and evaporation of the solvent at
reduced pressure,chromatography with 7:3 hexane-EtOAc yielded 23 (205 mg,68.8%).

Dehydration of 23 SO0C12 {0.5 ml) was added to 23 {196 mg) in dry pyridine (2 m1) at 0°.The soln
was stirred tor 30 min at 0°,water was added,it was extracted with CH2Cl2, washed with a saturated
soln of NaHC03 and water,dried on anhydrous Na2S04 and concentrated at reduced prgsibre.
Chromatography with 8:2 hexane-Et0Ac gave 17b (123 mg),18 (14 mg) and traces of a 7'V isomer.

Preparation of 22 a)Dry triethylamine (0.4 ml) and TBOMSTf (0.8 ml) were added to ketone 7 {500
mg) in dry CHpCTz (10 ml) and stirred for 3 h at r.t. under argon;more CH2C12 and a saturated soin
of NaHCO3 were added,the mixture was extracted with CHpCl2,dried on anhydrous Na2S02 and the
solvent eliminated at reduced pressure.Chromatography with 1:1 CHpCl»hexane yielded the
corresponding silylenol ether (710 mg,97.6%)which could not be crystallized: H nmr:é ppm 4.52(1H,
m,H-2),4.03{1H,dd,J=9.7 and 9.7 Hz,H-6),1.19{3H,d,J=7Hz,C11-Me),1.17(3H,5,C10-Me),1.00{3H,d,J=7.5
Hz,C4-Me),0.91(9H,s,t-Bu),0.14({6H,d,d=2.7 Hz,Me2-Si-).Ir:vpax (CHCI3)cm™ ',1760{y-1actone),1650
{enol}.H.r.m.s.,m/z 364.2417(M",C21H260351).
b}An ether soln of hydrogen peroxide (0.8 N,15 ml},anhydrous MgS04 (950 mg} and TFA (7 ul) were
added to the above silylenol ether (530 mg) and the resulting suspension was stirred for 3 h at
r.t..A saturated soln of NaHCO3 was then added,the mixture was extracted with ether,dried over
anhydrous MgS0O4 and the solvent eliminated at reduced pressure.9:1 hexane-EtOAc chromatography
gave starting material {345 mg,35% conversion) and 22 {160 mg,79%) as an oil:H nmr:6 ppm 7.41(1H,
s,00H, removed by D20 exchange?,B.Qd(1H,dd,d=10 and 10.1 Hz,H-6),1,19{3H,d,J=6.9 Hz,C1}-Me),}1.12
(3H,5,C10 -Me),1.01(3H,d,J=7.5 Hz,C4-Me),0.90{(9H,s,t-Bu),0.18(6H,J=3.7 Hz,Me2-Si-).Ir:vmax (CHC13)
cm™!,3520(00H),1760(y-1actone).
Fragmentation of 22 a)Acz0 {0.5 ml) was added to 22 (60 mg) in dry pyridine (0.5 ml) and stirred
or at r.T. [Ce and a saturated soln of NaHCO3 were added,the mixture was extracted with
CHzC12 ,dried over anhydrous Na$04 and the solvent eliminated at reduced pressure.l:1 hexane-
EtOAc chromatography gave the bilactone 23 (34 mg,85%).
b) Cu{OAchH 0 (100 mg) was added to 22 (140 mg) in abs. MeOH (5 ml) and when it had dissolved,
FeS04.7H20 {139 mg) was added and stirred at r.t. for 24 h.After the solvent had been eliminated
at reduced pressure.Esterification with diazomethane gave methylester 16 (52 mg).

ACKNOWLEDGEMENTS
This work was subsidized in part by the DGICT (Grant No. PB86-0067). A.T. is indebted to the
AIETI Foundation for a research grant.

REFERENCES AND NOTES

1 a)S.M.Kupchan,R.L.Baxter,C.-K.Chiang,C.J.Gilmore and R.F.Bryan,Chem.Comm.,842 (1973).

b)R.F.Bryan and C.J.Gilmore,Acta Crystallogr.,Section B,31,2213 (1975).c)F.Bohimann,C.Zdero,

J.Jakupovic,H.Robinson and R.M.King,Phytochemistry,20,2239 (1981).

W.Herz,Y.Sumi,V.Sudarsanam and D.Raulais,J.Org.Chem., 32,3568 (1967).

a}P.A.Grieco,T.0guri and S.Gilman,J.Am.Chem.Soc.,102,5886 {1980).b)M.R.Roberts and

R.H.Shlessinger,J.Am.Chem.Soc.,103,724 (1981). —

W.Herz,Israel J.Chem.,1§,32 (19777.

For a preliminary report of this work,see:A.G.Gonzdlez,A.Galindo,H.Mansilla and A.Trigos,

Tetrahedron Letters,28,4203 (1987).

A.G.Gonzalez,J.Bermejo,J.L.Bretdn and M.Fajardo,An.Quim.,69,667 {1973).

This route to the preparation of 7 was chosen as the direct hydrogenation of deoxyvulgarin

gives a mixture of epimers at C-4 while the hydrogenation of the corresponding alcohol is

highly stereoselective.a-epimer of 7: H nmr:s ppm 3.94(1H,dd,J=9.9 and 10 Hz,H-6),1.21(3H,s,

C10-Me),1.19(3H,d,J=6.7 Hz,C11-Me),1.15(3H,d,J=7 Hz,Cq-Me).

8 L.Cagliotti,F.Gasparrini,D.Misiti and G.Palmieri,Tetrahedron,34,135 {1978).

9 J.March,"Advanced Organic Chemistry:Reactions,Mechanisms and Structure®,McGraw-Hill,New York,
p 1012{1977).bIN.C.Deno,W.E.Bi1Tups,K.E.Kraner and R.L.Lastomirsky,J.Org.Chem.,35,3080 (1970},

10 Z.Gekovic,Lj.Dimitrijevic,G.Djokic and T.Srnic,Tetrahedron,35,2021 (1978).b)S.L Schreiber,
B.Hulin and Wai-Fong Liew,Tetrahedron,42,2945 (1986). -

11 K.Heusler,J.Kalvoda,Angew.Chem.Int.Ed.;3,525 (1964).

12 R.Freire,J.J.Harrero,M.5.Rodriguez and ¥.Sudrez,Tetrahedron Letters,27,383 (1985) and references
therein, -

13 a)J.A.Matthew,T.Galliard,Phytochemistry,17,1043 (1978}.b}7.Galliard and D.R.Phillips,Biochim.
Biophys.Acta,431,278 (1976).¢)B.A.Vick and D.C.Zimmerman,Plant Physiol.,57,780 (1976).

14 T.Galliard and J,A.Matthew,Phytochemistry,16,339 (1977). —

15 D.Arigoni,D.H.R.Barton,R.Bernasconi,D.Djerassi,J.$.Mi11s and R.E.Wolf,J.Chem.Soc.,1900 (1960).

16 R.Hiatt “Organic Peroxides,Vol II" ed. D.Swern,Wiley Interscience,New York {1971).

17 S.L.Schreiber,R.E.Claus and J.Reagan,Tetrahedron Letters,23,3867 {1982} and refs. therein,

18 P.A.Cole and C.N.Robinson,J.C.S, Chem.Comm.,1651 (1986). —

19 N.L.Mander and S.P.Pethi,Tetrahedron Letters,25 ,5953 (1984).

20 I.Saito,R.Nagata,K.Yuba and T.Matsuura,Tetrahedron Letters,24,1737(1983).

21 a)B.P.Branchaud and C.7.Walsh,J.Am.Chem,Soc.,107,2153 {19857 .b}A.Siewinski,J.Dmochowska-Gladysz,
T.Kolek,A.KabzabK.Derdzinski and A.Nespiak,Tetrahedron,39,2265 {1983).

22 P.J.Chapman,G.Meerman and I.C.Guunsalus,Biochem.Biophys Res.Commun.,20,104 (1965).

23 AégéG??;éész,d.Bermejo,H.Mansi1la,A.Galindo,J.M.Amaro and G.M.Massanet,J.Chem.Soc.,Perkin 1,
1 .

24 H.Yoshioka,W.Renold,N.H.Fischer,A.Higo and T.J.Mabry,Phytochemistry,9,823 (1970).

i CN O w



