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Introduction.- Poligobial 1 and warburganal 2 se examples of drimane sesquiterpenes that have very 

important biological activities as antifeedanta', helicocidals*, antibiotics, antifungal agents 3 , 
4,5 anticomplements , antitumoral agents together with plant-growth regulatory activity'. 

Synthesis of these and similar compounds ha& been accomplished by the 

transformation of natural products 4.7.609 or by total syntheaie., where the decalinic skeleton has 

been formed by biomimethic polyolefin cyclizations 
10,11,12,13 

and a metathesis transanular ene 

sequence14, Robinson annelationa 
15 

or by Diels-Alder cycloadditions 
16.17 . 

mmllta atd di-Ion 

The diacetoxy derivative 4 has been described 
16 

a8 a pivotal compound in the synthesis 

of 1 and 2, and our aim in this work was to obtain 4 from 3. a nor-diterpene we have recently 

described am a major component of Halimium viscomum 
16 

-- with a biannular system and the stereochemis- 

try of compounds with drimane skeleton. 

The lrcbwynthetic analysis of 2 is shown in scheme I. 

Access to S_ can be accomplished by two different approaches. In the firat syntheaia of 

the diol 2, the PIWCursor of s, can be done in two ways: through an intermediate 8, obtained by the 

Baeyer-Villiger reaction from 3 _, or by fragmentation of two epimer lactones 6 and 7 which are - - 
obtained directly from 2 by reaction with brominating agents. 

In an earlier work4the transformation of a similar compound 2 to 1 has been reported. 

The second strategy consieta in obtaining an aldehyde in C-12, compound 2, whose precur- 

aor E reeults from reaction of 2 with peracids. 

Treatment of 2 with Br2/CHC13 
19 , Br2/CC14 20 , and 5,5-dibromo-2,2-dimethyl-4,6-dioxo- 

-1,3-dioxane21 ( Scheme II 1 yields S and 1 whoae oxidation with Na10422 gives a low yield of g. 
Treatment of 14 with LAH furnishes 5. - 

Treatment of 3 with m-CPM over short reaction periods provides a mixture of g, lO/ll -- 

and 12/13. -- 

Reduction of 8 with lithium aluminium hydride gives the dial 2 ( Scheme II 1. 

The not very promising yields of g and 4 have led urn to abandon this etrategy for the 

moment and concentrate on the eecond. an follovm. 

Treatment of 2 with m-CPM over long reaction periods give a high yield (95%) of the 

4547 



4548 

mixiwe lo/11 ( Scheme -- 

Reduction of 

mixture gives q and 16 - 

J. G. URONES cl cd. 

II ). 

lO/ll at room *per&we with LAH and later acetylation of the crude -- 

at a proportion of 2/3. 

CHO & . I 
‘ti, 

CHSOAc 
/ 

f 
CHflH 

CHO 

The Sp’configuration of the newly formed alcohol Is was assigned on the basis of its 

angular methyl 1H NMR shift, in agreement with a cis-1,3-diaxial interaction. 

Hydrolysis of 16 gives the desired trio1 17, which by treatment’with 2,2 DHP/TsOH~~ 

yields g, oxidation of the latter with C193/Py~~ gives 2 ( Scheme I21 ) 

If the crude mixture from the reduction of the mixture lO/ll is treated directly with -- 

2,2 DNP/Te.OH a mixture of products that can not be separated by chromatography is obtained. 

On perfbrming reduction of the mixture lo/l1 with LAH and refluxing with THF, followed -- 

by acetylation of the crude mixture, Es, 19, 20 and a very amall MrOunt of G are obtained. 

The formation of 16 and 20 can be explained by a trans-diaxial opening of the epoxides 

f 
COOCHa 

\ 
/ 

‘S 

R - 

s/i =/a rpoxy AcO 

12/13 m/a 
scheme II 

-_ .POXY AC 
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10/n- -- 

10n1---- -- 

10/n - -- 

1,s AC 18 - 
17 H 

/CHgOAc /CH ~0Ac 

21 

Scheme III 

2 and 11 respectively. 'The formation of E from 11 is an intramolecular opening on the epoxide by 

the hydroxyl group in C-12. The stereochemistry in C-7 of 19 can be established on the basis of the 

shift and multiplicity of the H-7 signal in the 1 Ii NMR ( 5.21 ppa. t, J= 5.86 Hz ). 
If the crude mixture of the reduction of lo/11 with LAH and refluxing vith THF is -- 

treated directly with 2,2 DMP/TaOH, 22, 23 and 60% of E are obtained ( Scheme III 1; the oxidation 
reaction of 18 gives 9. - 

Treatment of 2 with Ac20/!?tgN/DUAP yields a mixture of configurational isomers E( 2) 

and 25 ( E ) anda very small amount of the acylal 26 _25(Scheme IV 1. 

Treatment of 24/ 25 with 03 and subsequent reduction with LAH 
26 

provides the drimane 27. 

A certain amount of 20 is also isolated as non-reacted product. 

Hydrolysis of g gives 28. which is purified as its acetylderivative 29. Dehydration of - 
29 using POC13/Py Iced8 to 4 and 30 16 . ( Scheme IV ). - -- 

CH2 OR, CHaOAc 
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Melting points wart determined in a capillary tube in a Buchi apparatus or in a Kofltr 
hotplett epperetue. I.R. spectra wtrt mttturtf at films for oils or as KBr pellets for solids on a 
Beckman-33-IR qtctrophotowtar. The 200 MHz H NMR and 50 MHz 13C NNR aptctre wtrt determined on a 
Bruktr UP-POD-Wmpectromettr usuelly in CDCl 

i' 
except otherwise indicated. Chemical shifts 

in ppm art reported et rtlativt to TIE in he 1~ NMR end to CDCl et 77.0 ppm in the 1% NWR . UV 
absorptiona wtrt mtaswd on a digital Varian-8-654 tptctrophotomt & r. Optic81 rotations were per- 
formed in a chlorofoonic solution except otherwise indicated, with a digital Perkin-Elmer-241- po- 
lerimater. 

The raw-materiel 3, wat isolated from a n-hexane extract of Helimium viscosum, as reported -- 
in reference 18. 

Reaction of 3 with Br2/ CC1 .- 0.05 ml of bromine were added to compound 2 ( 100 mg, 0.33 mm01 ) in 
dry Ccl4 ( 3ml ), and 'the -mixture was kept et room temptreturt overnight. The solvent rta elimi- 
nated under vacuum, ether wan added end the ethereal solution waa washed with aqutous NaHCO end 
uettr, dried end concentrated, yielding 700 mg of a product which rat chrwatogrephtd on Sia . 
Elution with hexane-AcOEt 90:10 afforded 30 mg ( 31% ) of a lectont 6, and 12 mg (5% ) of an'epimer 
7. 

A change in the solvent did not produce alterations in the composition of the crude mixture. 

Trtetment of 2 with isopropylidtn dibromomelonatt.- Compound 2 was dissolved (0.77g, 2.52 mmol) in 
5al of CC14, and ( 0.36 mg, 1.28 mmol) of 5,5-Dibromo-2,2-dimethyl-4,6-dioxo-l,3-dioxant were 
added. The mixture was heated et 8OQC for 7 hours. The reaction ram monitored by 'H NNR. After 
evaporating the CC1 ether was added and the ethereal solution "88 washed with aqueous NaHCO 
brine and rater unt f' 1 neutral pH warn reached. This was dried and concentrated, yieLding a a' cru e 
mixture (775 mg) that was chrometographed on Si02 with hexane:AcOEt ( 9O:lO) to afford ( in order 
of elution ): 5 300 mg ( 47% ) and z 80 mg ( 11% ). 

14,15_dinor-13-oxo-7-1ebden-12S,17-o1idt:6.- Crystalline product, m.P. 97-98QC ( from CHCl ); bC12? 
= 44.79 ( c 0.9, CHC13 ); y ( KBr ) 1750, 1650, L.370, 1260, 1200, 1100, 980; c ( CDCl )37.38 D 
( lH, m, 7-H ). 4.56 ( lH, drJ. 11.7 , 2.4 Hz, 12-H ), 2.33 ( 3H, 8, -0CMe ), OH91 (3Hy 8 ), 0.89 
( 3H, 8 ). 0.75 ( 3H. 8 ): a, ( CDC13) See table. 

l4,~5-dinor-lloxo-7-lebden-l2R,l7-olidt 7.- Crystalline product m.p. 107-109W ( from CHCl );laiE2 
-57.39 ( c 0.6, CHCl ); y 1720, 1640, i380, 1270, 1210, 960; 1 ( CDCl ) 7.33 ( lH, m, 7-H3), 
4.88 ( lH, m, 12-H ): 2.2p? 3H. 0, OCMt). 0.89 ( 3H, a ), 0.85 tH3H. e 3. 0.74 ( 3H, 8 ); 
dc ( CDC13) See table. 

Oxidation of 5 with NeIO :. 14.- 93 rg ( 0.32 mm01 ) of 6 wtrt dissolved in 3 ml of MtOH and 0.18 g 
( 3.2 mm01 ) of KOH vers4idcd. pHwaaadjusttd to 9.5 b; addition of 2N HCl. 68 mg ( 0.32.mmol ) 
of NeI04 dissolved in 10 ml of rater were added in smell portions. The pH wee kept between 5 end 6 
by addition of an aqueous solution NeOH wham nectssary. Having completed the addition of NeIO 
the mixture YBB stir-d for 4 hours at room temperature. After echitving complete conversion o #'the 
substrete,0.02 ml of NeSO H 
mixture was extracted wit P 

were added to coneumt the txceee of oxidant keeping pH et 5. The 
ether. The ethereal phase was washed with water tc neutrality. dried end 

the solvent eliminated under vecuum. yielding a crude mixture ( 70 mg ) that wa8 tsterified by a 
solution of CH2N2 and chromatogrephed on Silicagel to yield 30 mg of fi ( 30% ). 

Methy1-13,14.15,16-tttranor-7-1ebdtn-12,17-dioatt 14.- Oily product; lo1123-140Q ( c 0.3, CHCl ); 
J ( film 1 1750, 1650, 1280, 1240, 1160, 830; b ( CDCl ) 6.88 ( lH,Dm, 7-H ), 3.70 ( 3H,3s, 
-&fit ), 2.81 ( lH, m, 9-H,), 2.51 ( lH, dd, J= 17!0, 6.4 AZ, 11-Hb), 0.91 ( 3H, q ), 0.89 ( 3H.s). 
0.78(3H, 8 ); 6, (CDC13) See table. 

13,14,15,16-tstranor-7-labdtn-12,17-diol: 5.- Three milligrams of LiAlH4 ( 0.08 naol ) in THF (3ml) 
Ibrt added to a solution of 14 (25 mg, 0.08 mmol) in dry THF (3mL) under N2. The mixture was 
stirred for 30 min. Following this. THF we8 added with a fev drops Of water; the mixture rat fil- 
tered and evaporated to obtain 18 mg (0.07 mmol) of 5 ( 90% 1. Crystalline product, m.p. 90-91eC 
(from CHCl ); 141a2-20.9e (c 2.0. NoOH); V 3380, i470, 1400, 1380, 1060, 1OlO;dH (CDC13) 5.71 
(lH, m, 7-a), 4.28 (lH,d, J= 12.2 Hz, 17-Hr 3.84 tlH, d. Jo 12.2 Hz, 17-Hb), 3.77 (lH,ddd, J= 
10.3. 10.3. 5.4 Hz, 12-H,). 3.60 (lH,ddd, J= 10.3, 8.3. 5.0 Hz. 12-Hb), 0.88 (3H, 8). 0.86 (3H, s) 
0.76 (3H. a); dc (CDC13) See table. 

React&on of 2 with m-CPBA (I).- Compound 2 (l.llg, 3.63 mmol) wan dissolved in dry CH2C12 ( 3ml) 
and m-CPBA (735 mg. purity 85%) weaaddtd. The mixture YM kept refluxing for 7 hours. The eolvtnt 
uaa eliminated and ether uaa added. The ethereal solution WM washed with rater, end brine, 
dried (Ne SO ) and concentrated in vacua. 

Na2C0 

-- The residue (l.lOg) YBB chromatogrsphed on S 0 
with hexAe:fcOEt (95:5) and contained 570 mg of the initial product (48% conversion), 

9 tluting 
130 mg 

(0.40 -1) of 8 (11%). 60 mg (0.18 mmol) of a mixture lO/ll (5%) ( g<Cz). end 250 mg (0.74 mmol) 
of a mixture 12713 (22x). 

-- 
-- 

Reaction of 2 with m-CPBA (II).- Three grams (85% purity) of m-CPBA vaa added to a solution of 3 
(2.7 g, 8.82 mnol) in 10 ml of dry CH Cl 
15 days. 2.7 g (8.4 mmol) of a mixture 1 2 8 

. The mixturt VBB kept stirred et room temperature for- 
/ll et e proportion 1:l (95%) were obtained in the tame -- 

manner es above. 
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Wethyl-13,14,15,16-tetranor-12-acetoxy-7-labden-l~~te: 8.- Colourless oil, bclp-39.29 (c 0.8, 
CHC13); y ( film) 1750, 1730, 1650, 1250. 1150, 1050, 760; 6, (CDCl3) 6.74 (lH, m, 7-H), 4.29 
(lH, ddd, %'ll.O. 10.0, 5.0 HZ, 12-Ha), 4.15 (lH, ddd, J=ll.O, 9.0, 7.0 Hz, 12-Hb), 3.87 (3H, 8, 
-COOMe). 2.03 (JH, 8, AcO-). 0.90(3H, s), 0.87(3H, s), 0.81 (3H, s); bc (CDC13) See table. 

~thyl-l3,14,15,16-tetranor-l2-aceto~-7(a/C).8~01/d)-epolyr-l7-oate: lO/ll.- Colourleas oil:# -- 
(film) 1740, 1240, 1160. 1040. 760;bHfCDC13) 4.02 (2H, t, 5x7.3 Hz. 12-H). 3.90 (W, m. 12@-H mY 
3.71 (3H, s, -COONe), 3.70 (3H, s, -COOMe), 3.28 (IH. d, J-6.4 Hz, 7-H*), 3.18 (lH, m, 7-H4), 1.98 
(6H, a, A&-), 0.84 (6H, a), 0.80 (6H. a). 0.79 (6H, 8). 

Methyl-13,14,15,16-tetranor-12-acetoxy-Y-81-apoxy-labd~-l7~te: ll.- Colourless oil; timax (film) 
1740. 1240, 1160. 1050, 1040. 796, 760; (H (CDC131 4.02 (2H, t, J= r3 Hz. 12-H), 3.70 (3H, II. 
-COOMel. 3.28 (1H. d, J=6.4 Hz, 7-H), 1.98 (3H. s, AcO-1. 0.84 13H. 81, 0.80 (3H, 81. 0.79 (3H. 81; 
&C (CDC13) See table. 

Methyl-l4,Ifi-dinor-7~~/~),8~U/4)-epoxy-13-oxo-labda-l7~ate: 12/13.- Crystalline product; 1, 
(melting) 1750, 1710. 1370, 1270. 1200, 1160, 1050; 870, 84O;G (CDCl ) 3.73 (3H, a,'-COOMeq1?3.31 
(lH, d, J=6.4 Hz, 7-H), 3.24 (lH, m, 7'-H); 2.10 (3H. s, Ne-CO). 0.88 ?3H, s), 0.87 (3H,‘s), 0.86 
(3H, s), 0.85 (3H. s), 0.84 (3H, s), 0.82 (3H, a). 

Reduction of 8 with LAH: z.- LiAlH4 (13mg, -- 0.34 mmol) was edded to a stirred, ice-cooled solution 
of 8 (90 mg, 0.28 mmol) in dry ether (3 ml) and the mixture was stirred for 30 min under N . The 
mixture was poured into 5% aq. H2S0 -ice and extracted with ether. 'I%Q ether solution was &shed 
with water, sat. NaHC03 solution an d brine, dried ( Na2S04) and ooncentrated in vacua. The residue 
was chraatographed on Si02,yielding 70 rag (0.28 mnol) of 2 ( 100% ). 

-- 

Reduction of mixture lo/11 with LAH (I).- -- LiAlH4 (20 mg, 0.53 mmol) was added to a solution of 
10/1X ( 82 mg, 0.24 mmol) in dry MF ( 4ml 1 and kept stirred at room temperature for 30 min. -- 
Following this, THF was added with a few drops of water and the solvent ~8s eliminated under vacuum. 
The crude mixture was extracted with AcOEt. Evaporation of the solvent afforded 67 mg of crude 
mixture which was dissolved in dry pyridine (2 ml) and acetylated with AC 0 (3 ml. 31.8 mmol) at 
room temperature for 12 hours. Excess AC 

a 
0 was h.ydroLyaod with ice-water ad the product was extrac- 

ted with ether in the usual way giving,7 mg of a mixture which wae chromatographed on Si02 
yielding 43 mg of E ( 61.4%) and 12 mg of E (17.1%). 
Reduction of mixture lO/ll with LAH (II).- LiAlH (60 mg, 1.58 mmol) was added to a solution of -- 
mixture lO/ll ( 240 mg, 0.71 nrmoll in dry THF ( PO mL). under N and the mixture was kept refluxing -- 
for 9 hours. In the same manner as described for the previous r%duction,a crude mixture ( 200 mg ) 
was obtained that wae dissolved in dry pyridine (3 ml) and was acetylated with Ac20 (3 ml, 31.8 
renal) at room temperature overnight. The excess of Ac20 was hydrolyzed with ice-water and the 
product was extracted with ether in the usual ray, giving 240 mg of a mixture of acetylderivativea 
that were separated by column chromatography on Si02 and eluting with hexane:AcOEt (92:Q) to afford: 
19 (40 mg, 16.7X), 20 (20 mg, 8.3x), 16 (130 mg, 54.2%) and 21 (10 mg, 4.2%). 

13,14,15,l~tetranor-12,17-diacetoxy-78.8*-epbxy-labdane: 15.- Colourleas oil, lUl 
22 

+17.7e (c 0.9. 
CHCl3), v (film) 1740, 1240, 1040; d (CDCl ) 4.21 (lH,7i, J-12.2 Hz. 17-H,), 4D20 (lH, m, 12-Ha) 
4.07 (LH."y J=12.2 Hz, 17-Hb), 4.05(1$ m, 12zHb), 3.18 (lH, m, 7-H), 2.07 (3H, 8, A&-). 2.05 ( 
3H, 8. AcO-), 0.86 (3H, s), 0.85 (3H, s), 0.76 (3H, a). d, (CDC13) See table. 

13,14,15,16-tetranor-12.17-diacetoxy-8L-labdanol: 16.- Colourless oil, lo(l 
20 

46.19 (c 1.5, CHCl ); 

ym 
(film) 3500, 1750, 1250, 1040, 980, 930; 4 

m, 81-H). 3.84 (lH, d. J=ll.OHz, 17-Hb), 2.10 (a#, 
EDCl ) 4.02 (lH, d, J&O Hz. 17-H ), 4.003(2H, 
8, A%O-1, 2.05 (3H, 8, AcO-1, O.Q9('3H. s), 0.89 

(3H, s), 0.85 (3H, 8); dc (COC13) See table. 

Alkaline hydrolysis of 16: 17.- 51 mg (0.15 mmol) of E are saponificated at room temperature with 
2 ml ( Pmmol) of 1M KOHzeOrfor three hours. The usual procedure is followed, yielding 40 mg (0.15 
mmol) of 17 (100%). crystalline product, m.p. 183-184QC ( from HeOH); ,', 

(CD,OD) 3.40 (2H, m, 12-H);3.30 (LH, d. 5.12.0 Hz, 17-Ha). 3.00 (lH, 3, 
(KDr) 3500, 1120, 1090; 
5~12.0 Hz, 17-l+,), 0.97 

, 8 ), 0.84 (3H, s), 0.81 (3H, 8). 

l3,14,15.16-tetranor-7~,17-diacetoxy-8~,12-epoxy-laWane: g.- Colourleae oil. 1M1~g-50.0p (c 2.3, 

CHC13); urn,, (film) 1740, 1240, 1040, 920, 860; ,j (CDCl ) 5.21 (1H. t. 515.9 Hz, 7-H). 4.08 (lH, d, 
5~11.2 Hz, 17-H,), 4.03 (lH, d, J=11.2 He, 17-H;), 3.9? (2H, m, 12-H). 2.04 (3H, 8, AcO-), 2.01 
(3H, s. AcO-), 0.92 (3H, 8). 0.86 (3H. s), 0.80 (3H, a); dC (CDC13) See table. 

13.14,l5,16-tetranor-7U,12,17-triacetoxy-8-epllabdane: 20.- Colourless oil, ICC1 
19 
-61.59 (0 1.5, 

CHCl ); v (film) 1740, 1240. 1030, 980. 96O;d (COClT 5.18 (1H. q, J= 2.9 Hi. 7-H), 4.12 (1H.' 
dd, 3=10.8y4.6 Hz, 17-H,), 3.96 (lH, dd. J-10.8:13.0 Hz, 17-Hb), 3.92 (2H, m. 12-H). 2.04.f 3H. 8, 
AcO-), 2.02 (3H, s, AcO-1, 0.82 (3H, s), 0.79 (3H, s), 0.78 (3H. 8); dc (CDc13) See table.. 

l3,14.15.16-tetranor-12,17-dlacetoxy-8-labdanol: 21.- Colourlesa liquid, I*) 
21 
-1.99 (c 0.8, CHCl 1: 

(film) 3500, 1750, 1250, 1050, 980; d CCDCl7 4 30 (1H d J-11 7 Hz 19-H ) 4 13 (2H t 3= 
%ffXHe, 12-H). 4.01 (lH, d, J=11.7 Hz, 17-fib), 2.?1(3;1, s, A60-i, 2.04 (3H: 8, :c:cb,: 0.87 i3H: 81, 

0.81 (3H, 8)~ D-79 (3H, s); dc (CDC13) See table. 

Reaction of the reduction product II with 2.2 DMP.- 2.2 DMP (0.5 ml. 4.09 -01) and TsOH (3 mg) was 
added to a suspension of the crude mixture of the reduction II ( 0.5 g) in dry acetone ( 530). 
After stirring the mixture at room temperature for 10 hours, 5 mg of NaH60 were added and the 
mixture was filtered and evaporated to obtain 0.55g of reaction product, ti?at was chromatographed 



on SiO eluting with hexane:AcOBt (92:8) to afford: 22 ( 70 mg, 12.7x), E (330 mg, 60%) and 23 (45 

mg, S.&x, in order of elution. 

13,14,15,1F*-tetranor-7U~17-isopropglidendio~_8A12~po*y-labd~e: g.- Crystalline product, m.p. 
72-73%C ( ftasc CHC13); 'l~&7+10.0* (c 1.0, CiiCl ); f, 
970, 900, 840, 720; & f 

(film) 1230, 1200, 1080, 1660, 1630, 1000, 
1 j 4.03 flH, dd, S*33.9,!!3 Hz, 6-U). 3.77 (lli, d&l, Jm8.8, 8.3, 4.9 Hz 

12-H ) 3.75 flH, &d, Jr8?8, 8.8, 8.8 Hz, lZ-Hbfr 3.49 (lH, d, J-12.0 Hz, i7-Hal, 3.41 flH, d, 
;=12.CaHi 17-H ) 1.41 (3H, s,-O-C(M~~~-O-)~ 1.32 (3H. a. -O-C(Me),-O-1, 0.86,(3H, al, 0.86 (3H, 

s), 0.83 i3H, .h’d, (CDC13) See table. 

13,14.15,16-tetranor-8C,17-isop~py1idendio%y-12-1abdano1: Is.- Colourless oil, lcQ[ 
19 
+2.3Q (c 5.1, 

3.5Q3(2H,y MCI 1; V 12-H), (film) 3.57 1370, flH, 1260, d, 1210, Ja8.8 1150, Ht. 1050, 1010, 1.41 880; [3H, 17-H$ 

-O-CfMef,-O-1, 0.94 (3H. 81, 0.86 (3H. 61, 
17-Hbl, 
0.84 (3H, sf; dc 

d a: -C-Ctl?el (CDCL 1 3.90 -0-1, (1H,deDJ=8.8 1.36 (3H. a, Hz, 

lCDC131 See gable. 

13,14,l5,l6-tetranor-~O,l7-iaopropylidendioxy~epi-12-labdanol: g.- Oily product, 141 
17 
-26.lQ (C 

1.0. CHCl 1: V 
3.94 (lH.'dd, 

(film) 3300, 1290, 1240, 1150, 1060, 850; d [CDCL 1 4.15 [LH, q, J=2?4Hz. 7-H). 
~13.1. 2.4 Hz, 17-H,), 3.90 (lH, dd, 5113.1, 8.9 Hz,317-Hb)r 3.63 (2H, m. 12-H), 

1.45 (3H. S, -C!C(Me12-O-), 1.39 (3H. a, -O-C(Ms)2-O-), 0:85 (3H, 81, 0.80 (3H, a), 0.78 (3H. a); 
6, (CDC13) See table. 

Oxidation of 18 vfth CrO IP 
Erlenmeyer flask externa P 

: g.- 1 ml of pyridine and dry CH Cl 13 ml) were placed in a 50 cc 
ly cooled with ice. 662 mg ( 0.66 mm& ? of CrC was added in small 

portions with stirring until a thick yellow paste wae obtained. This was3allowed to reach room 
temperature and was stirred for 15 min. under N . Following this 18 ( 310 mg. 1.00 mmol) disaolved 
in dry CH2Cl2 (2.5 ml) was added and the mixture!! was stirred vigo&sly for 1.5 hours. 
was filtered and chromatographed on Si02, 

The mixturg2 
yielding 240 mg ( 0.78 mm01 ) of 9, colourless oil, IdI 

+8.OQ (c 1.2. CHCl 1; V (film) 2720, 1730, 1370, 1260, 1150, 1010. 880; 3 (CDCL k 8.75 (lH, a[1 
-CHOl. 3.61 (2H, s: 17-f!?: 2.70 flH. dd, J=l9.5, 3.9 Hz, 11-H,),2.52 (1H. dd? J=lQ.?. 4.9 Hz. 11-Nb) 
1.43 f3H. 8. -0-C(Mel,-O-t, 1.34 (3H, 8, -0-C(Me)2-O-f, 0.93 13H, sf, 0.88 f3H, al. 0.84 (3X, sl; 
6, (CDCL,) See table. 

Reaction of 9 with AC O/Et N/DMAP.- Et N (0.4 ml), AC 0 (0.5 ml, 5.3 am011 and 7.3 mg of DWAP were 
added to 230 mg (0.75 mmol 2-T_ diss&ved in dry TH? (4 ml). The mixture was refluxed under N 
for 42 hours. The solvent was t&t eliminated under vacuum and the crude was chromatographed on2 

Si02* eluting with hexane:AcOEt (9s:5) to afford a mixture 24/25 ( 180 mg. 0.51 mm011 (69%) and 2 -- 
160 mg, 0.15 mm011 ( 20% 1. 

l3,l4,l5,16-tetranor-8~,17-isoprapylidendio~-l2-acetoxy-ll(Z/E)-labdene: 24/25.- Colourless oil; 

V (film) 1760, 1670, 1240, 1150, 1050, 910, 790; d 
-- 

(CDCl ) 24(Z): 7.22 ( LH, d, J=6.7 Hz, 
12Efif. 5.06 (LH, dd, J=10.7. 6.7'Hz. 11-H); 3.65 (1H. !, Ja8.3 Hz,-Ha), 3.66 (lH, d, J=8.3 Hz, 
17-Hb), 2.14 (3H, 8, AcO-), 1.39 (3H, 8. -O-C(Mel -0-l. 1.34 (3H, e, -0-C(Me) -0-l. 0.99 (3H, 81, 
0.90 (3H. s), 0.87 (3H, sl; 25 (El: 6.97 (LH, d, 3=12-o Hz, 12-H). 5.44 (LH, id, J=12.0, 10.7 Hz, 
11-H). 3.64 (lH, d, J=8.0 Hz, 17-H,), 3.58 (lH, d, Jz8.0 Hz, 17-Hb). 1.39 (3H, 8, -O-C(Me)2-O-), 
1.34 (3H, 8, -0-C(Me),-O-1, 0.99 (3H. 81, 0.90 (3H, sl, 0.87 (3H, 8). 

13,l4,15,16-tetranor-86,l7-iaopropylidendioxy-l2,i2-diacetoxy-labdane: g.- Colourlesa liquid, l@l, 

+9.0 fc 2.0, CHCl 1; V (film) 1760, 1240, 1200, 1050, 880; 6 (CDCl 1 6.75 flH, dd. Ja8.1, 4.4 
Hr. 12-H). 4.01 (3,. d:?=8.5 Hz, 17-H,), 3.56 (IH, d, J=8.5 Hz! 17-Hb3, 2.07 (3H, s, A&-), 2.05 
(3H. 8. AcO-1, 1.38 (3H, a, -O-C(Me)2-O-), 1.35 (3H, 8. - - 
0.83 (3H, s);bc (CDCl,) See table. 

0 C(Ne),-O-j, 0.92 (3H, 81. 0.85 (3H, 8). 

Reaction of 24125 with O3 and reduction : z.- A stream of dry 03uaspasaed through a solution of 
24125 (180 mg, 0.51 mm01 f in Ccl4 (15 ml), coolsd at -2l*C, unt&l saturation for 0.5 hours, -- 
after which a stream of N2ws paaaed and the solutionwaapoured into a euspeneion of LiAlH4 176 mg, 
2.0 mmoll in dry THF (5 ml) cooled at -21QC. The mixture was stirred for 30 min. Then THF was added 
with a few drops of water. The mixture was filtered washing with abundant ether and the filtrate 
was concentrated in vacua. The rcaidue (120 mg),vaa chromatopraphed on SiO -- eluting wi,th hexane: 
AcOEt (92:8) to afford: 25 (50 mg, conversion 73%) and 27 ( 60 mg, 0.2 mmo?~(40%). 

8Al2-isopropylidendfoxy-11-drimanol: z.- Crystalline product, m.p. 116-1189 f from CHCL 1; Id9 
+6.0* (c 1.1, CHCI ); 9 
8.8 Hz, 12-H,), 3.35 ( 

( film) 3380. 1370, 1260, 1210, 1150, 890; d tCDC1 ) 4.23 flH? d, J=D 
w dd, J=ll.8, 6.9 Hz, ll- Ha), 3.77 (1H. dd. J~ll.8, 9.3 Hz, IL-Hbl, 3.59 

flH, d, J=8.8 Hz, 12-Hb), 1.45 f3H, 8, -O-C(Me)2-0-)r 1.37 [3H, s, 
0.86 (3H, 81, 0.83 (3H, 8); SC (CDC13) See table. 

-O-C(Me)2-O-), 0.89 (3ii, 81, 

86,11,12-drimsnetriol: 28.- TsOH (3 mg) was added to a solution of 27 ( 50 mg, 0.17 mmol) in MeOH 
(3 ml), and the mixtureqas stirred at room temperature for 36 hourc The MeOH was eliminated under 
vacuum; ether wae added and the ethereal solution was washed with aqueous 5% NaHCO and with water 
to neutrality, dried (Na SO 1, and the solvent eliminated under vacuum, yielding til, trio1 28 ( 35 
mg, 0.14 mmol, 80%). Col&rfess oil; ti (KBr) 3500, 1150. 105O;d (CD OD) 3.86 (lH, dd, zl1.4, 
4.3 Hz, il-Hal, 3.77 flH, dd, J=ll.4. !!?g Hz, ll-Hbl. 3.47 (lH, d, !&ll.$ Hz, 12-H,), 3.23 (LH, d, 
J=l1.2 Hz, 12-Hb), 1.05 (3H, a, t!&Mel, 0.84 ( 3H. ef. 0.82 (3H, 8); 6, (CD30D) See table. 

11,12-diacetoxy-@-drimanol: g.- 35 mg (0.14 mmol) of 28 dissolved in 2 ml of anhydrous pyridine 
were acetylated with 1 ml (10.3 mmoll of Ac20 at room temperature for 12 hours. Ice was added and 
after one hour the product was recovered in the usual way. yielding after chromatography on Si02 
and elution with hexane:AcOEt (96:4): 9 (46 mg, 0.14 mmol, 100% ). Crystalline product, m.p. 
118-120W (from CHCl31; 1*1;1+18.1Q (c 2.0, CHC13);Vm_r fmeltingf 3500. 1740, 124O;bu (CDCI,) 
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4.29 (2H, d, J=3.9 Hz, 11-H), 3.97 ( 1H. d, J-11.2, 12-H,), 3.93 (LH, d, J=l1.2 Hz, 12-H ), 2.08 
(3H. s, AcO-), 2.01 (3H, a, AcO-1, 1.00 (3H, a, X-He), 0.88 (3H, a), 0.84 ( 3H, 8); C P 
See table; (Found. C. 67.0; H 9.4; ClgH3205, requires C, 67.1; H, 9.4% 1. 

CDCl3) 

Dehydratioti of 29 with POCl POC13 (freehly distilled. 0.2 ml, 2.19 naol) was added to a 
solution of g ( 29 mg, 0.0 in anhydrous ppridine ( 4ml), cooled to 0% under N2. Having 
completed the addition, the mixture was stirred at room temperature for 24 houra. Then ice and 
ether were ad&d. The ethereal solution was waahed with 2M HCL, aqueous 5% NaHCO 
dried over Na2S0 

R 
. The solvent was eliminated under vacuum, yielding a crude mix ure 2 

and water and 
(30 mg) which 

was chromatoprap ed on SiO 
15 mg (53%) of 5 

, eluting with hexane:AcOEt(23:2) to afford: 10 mg of the initial 
substrate. and 5 mg (18%) of 30. 

11,12-diacetoxy-7-drisne: 4.- Colourleaa oil; y (film) 1750, 1450, 1380, 1360, 970; 6 (CDCL ) 
4.61 (LH. d. J=12.4 Hz. 12-i&,), 4.60 (2H, 8, ll-fl: 4.49( LH, d, Jal2.4 Hz. 12-Hb), 2.04 ?3H, s,3 
A&-), 2.01 (3H, 8, Ace-1, 1.00 (3H, a), 0.91 (3H. a), 0.88 (3H, 8); 6, (CDC13) Sea table. ( Found 
C, 70.7; H, 9.3, requires. C, 70.8; H, 9.3% 1. 

11,12-diacetoxy-&drimene: 3C.- Colourlesa oil; J (film) 1750, 1250. 1030. 970; d (CDCl 1 5.91 
?lH, m, 7-H), 4.62 (LH, d, zl2.4 Hz, 12-H,), 4.43atlH, d, 5112.4 Hz. 12-Hb), 4.30 &I, dd,3J=10.2, 
2.4 He, 11-H,), 4.09 (LH, dd, 5110.2, 5.8 Hz, 11-Hb), 2.03 (3H, a, AcO-), 2.01 (3H, s, A&-).0.90 
(3H, 8). 0.89 (3H, a), 0.85 (3H, 6); 6, (CDCl3) See table. 
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