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Abstract t Raactlon of an acyclic dlterpene alcohol AC wlth 
chlorotrimsthylsllam ark3 sodium iodide or SnClq furnishon ccxnp~ods 
2 ati 8. This cycllzation is reminiscent of tha biosynthesis of 
pallescWl8ins X-G - an analog-s cuapcunds in sesquiterpenoids. 
Rnaction of the epoxide 1 with SnClq furnishes only the acyclic 

cc=zz", ~I*,~~,fi~;lo~~,~lP,~~~~ Eztolysis of 2 results in the 

A furanodlterpem acid Aa was first isolated by Bohlman t & frcn 

E.ipeda orbicularis' whoaa constituents wre later investigated by us 2*3. since 

pallesceml~ 0-G isolated frm tha marine sponge Dlsidaa pallescens ati 

poaaosslng the basic skeleton 23 a~% apparently blosyntheslzed fran an analogous 

sesquitsrpsm alcohol & ( or its biological equivalent ), caapcund Aa attracted 

our attbntion for carryin cut cyclization studies on it? Structure of the acid 

Aa WY based pualy on spectroscopic data, it vas therefore decided to confirm 

this structure; especially the geanetry of the double bonds by chamlcal 

degradation and correlation stucilcs which am dsscribed in sequel. 

Tha mthyl l star #J obtained by methylatlon of Aa with excess dlazcsneth- 

am vaa reciuced vlth wl/AICIJ in ary ether to furnish the alcohol AC in SO% 

yieAd. Mn02 oxidation of AC provided the aldehyde Ae in whose ll~~ spctrvn the 

chaical shift of tl~ aldehyds proton at 10.0 ppr, conclusi~ly established the 

9mcmatry of the d&la boti, vhlch originally carried the acid group, as trans. 

It was dmcided to convert tha alcohol AC into its msylate vhosa LAH or 

NaBY, reduction vas expected to provide anbliofuran A95. Hovever, reaction of the 
alcohol AC with many1 chloride in pyrldim invariably furnished the pyridfnium 

ccnpound Ah. Change in base or the acid chloriae furnished the analogous salts as 

sham in Schama 16. Reduction of the pyridinium salt Ah with NaBHq an3 nlcklo 

borido furnished the tetrahyoro and tha bxahydro canpcurds Al & &CI respectively. 

Yhn this rmts failed to give any mesylatr or tosylati, the alcohol AC was 

convmrw to its chloride Af with triphanyl phosphine in -fluxing carbon tetra- 

chlorlda 
7 

vNch on reduction with NaBH, in oH8OS furnished a product vhose direct 

cauparlson with .snbliofuran ( Kirrdly provided by Prof D J Faulkner ) confirmed ita 

identity as A9. 

TM position of the acid group at M in la vas confirmed as follows x 

TM acotata Ad abtalllbd by acetylatlon of AC, wa8 treated with perbenzoic acid to 

furnish a rixture of two monoopoxidea 2 arid 3 and a dlepoxide 4. Reaction of the 

l poxido a with acidic NaIO, furniahad tbs ketone 2 thus proving the location of 
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th l atoxy grcup in 1 at c6 and tharedore the acid group in Aa lplst be at C6. 
A amall m(Nnt of ths product 6 wan also isolated in the above reaction. 

Having a8surw of the location of acid grasp in Aa aa veil as the 

gecaaetry of the double bonds , we proceeded to study its cycllzation. Reaction of 

ths alcohol AC with chlorotrimethylsllam (ClYlS) arid sodium iodide' in acetoni- 

trlle furnished a mixtura of two prcducm which ybre separated by preparative TLC 

aad mre ldontified as 3 ( minor ) aIld fi ( major ) on the basis of spectroscopic 

data ( expsrlmental ), nrschanlstlc considerations and analogies in polyem 
10 

cycllratlon . Slgnlflcant peaks in ths mass spectrum of 2 ard g at m/z 161 arxi 

147 r~spactiv~ly, which appeared to ham arisen through cleavage as shown with the 

wavy limp fully support the above formulation. Isamsrltatlon of 1 to a was 

effected with TsOti in refluxlng benzene. Hydrogenation of 1 ati Q over 10% W-C 

furnished canpounds p and AQ respectively. Reaction of th0 alcohol AC or the 

acetatm Ad or the chloride Af with SnC14 in refluxlngbenzem furnished 1 and 2 

as the minor and the major products raspectively. Cyclizatlon of ambliofuran Jg 

with SnC14 in refluxing benzem furnlstmd ccl~pound AA. 

Reaction of the moncepoxlde 2 with SnC14 in belaem at r.t. gam a 

mixture of three major and two minor products vNch were separated by preparative 

TU: and identified as u, a, aa, UC ad ua ontha b asis of IR, W ard Mass 

spectral data and cw chemical transformations as shown in Scheme 2. Reaction of 

ths monoepoxlde 2 with BP3 l thratr furnished esssntlally a single product 12 

wherean vlth SPj-AC20 the sole product fluorohydrin acetate ub was obtaiti. 

Caaparlson of the results obtalmd through cycllzatlon studies on the 

alcohol AC and the epoxide 2 clearly suggest that these tvo cunp~rr.ls possess 

absolutely different coniormations in solution. 

Since halo canpounds ha- boon photolyzed to obtain cycllzed products 11 , 

ve doclded to study the photolysls of the chlorohydrin ua. Irradiation of 0.1% 

benzem solution of aa in a pyrex flask resulted in the formation of a canplex 

rixturs. Wver, photolysls of 0.1% bemem solution of Id furnlshed essentially 

a single product vNch vas found to be unstable and slowly converting to a rnozd 

polar product (TLC). H3R of the crude product was devoid of any signals due to 

protom on the furan rlnp, other l lgnals uare at 4.20-5.50 ppn ( overlapping 

slgnala integrating to se-n protons 1, 2.00 p~pl ( acetate ) and 1.55 ppa ( 9H 

for thrae methyls 1. On the basis of abo~ data structure AA was aaslgnsd to 

tNs product. During wriflcation on silica gel TLC canpa~~3 11 was canpletely 

transformed into a more polar product whose spectral characteristica ( experl- 

mental ) vere fully comlstint with the structure 33. 

\ 

aR= 9 
bR= cope 

$ R = ‘““8 
\/ 

c R = CHP i R = CH&) 

d R =w. ph: 
1 R = CH& 

l R =cHo 

f R=CHP 
j R = CHe3 n R = CH2+!s 

9 R =CH3 sch&ue _& 
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TM m l pctra mm recorded at60 Mta ( T-60 ) in cI)cl with 'MS as 
internalatardard.Ncal shlfti am exp88ed as $in pFm. IR *&trawere 
dearmined in CHcl unlma otherwise statsd on Rrkln Etir 237b spectrophotaneter. 
Mass spctravere ?B corded under electron impact at 70oV on MS-30 SpuctQbeter. For 
preparative TLC silica gel-G ( BDH, Irrdia ) wan used. Petroleum other refer8 t0 
tin fraction b.D. 60-80'. Work up reaction mixtures Mre dridd over anhydrous 

nethyl aster fb 

A solution of 100 IDQ of the acid Aa in dry ether was treated with excess 
dlazaratham solution in l tbr for half an hour at r.t. Excess of diazamthans was 
destrovbd bv addlm a few drooa of acetic acid and evaporation of the solunt 
furnished ti-&methyf ether +b- as a DUO in quantitative-yield. IR: 1700, 1430, 
1360, 1015 & 8750~1 t p13R1 .25 s br (%16), 7.10 s br (H-171, 6.15 s br (H-151, 
5.75 t (J-7.00 HZ, K-71, 5.00 ( OMrlapping signals of H-3 & H-11 1, 3.65 (We), 
1.60 s (Kl6) 6 1.55 s (K19, H-20); MS:m/z at 330, 271, 95 and 81. 

LAH reduction of D 

A solution of 100 mg of 
a 

b in 15 ml ary ether was cooled at O*C, 100 mg 
of L&i afxi 100 mg of AX1 mre deo to it and ths reaction mixture stirred at 
0.C for one hour. T?n rea&Aon was quenched with a Saturated solution Of amonium 
chloride ard extracted with ethyl acetate ( 5x100 ml 1. Evaporation of the washed 
alrd dried extract furnished a residue wnich was purified by preparative TLC 
(EtOAcrBz, lt50) to yield lc atlan oil ( 72 mg 1. IR: 3600-3700 (a), 1565, 1490, 
1430, 1355, 1060, 1010 & 87Oan I tWR: 7.20 s br (H-16), 7&l a br (zC17), 6.12 s 
br (H-151, 5.05 P (3t0, 3.98 s br (H-19), 1.60 8 (3-H), 1.55 s (6H). nS:la/Z at 
302, 286, 269, 252, 241, 231, 189, 95 (r 81. 

Acetylation of c with acetic anhydride and pyridins furnlshsd the acetae 

#O~-~,~~n ~~t~t$~$;~; i:'s ~',~~:3,'~*61307(3i ~:'~ii-~"5~~*5%0~ over- 
lapping signal8 Of W H-3 61 *ll): 4.47 8 br (K16): 1.95 ( acetate 1, 1.55 (H-1, 
H-18 c K20). Msam/z at 344, 204, 95 & 81. 

Ma2 oxidation of AC 

60 rag of capouDd AC vas oxldlsed with Mn02 as described earlier to 
yield lb&, 1505, 1450, 1380, 1220, 1165, 
1065, 

35 mg of the pldohydo + e as an oil. IR: 
1075 L 875m- 1 WRI 0.00 s br (K19), 7.23 s br (lt161, 7.08 s br (&17), 

6.30 e br (K-71, 6.13 a br (It151 , 5.05 ( owrlapping signals of H-3 and Kll ), 
1.60 a br (H-l, Kl8, 41 K-20). J4S:m/s at 300, 285, 271, 95 & 81. 

Preparation of the chloride Af 

A solution of 50 mg of AC in 4 ml CC1 
phoaphine arid ref luxed for 3 hr on a water bat A 

was treated with 400 ag triphenyl- 
. Tha rractlon rixture was directly 

purlfled by PI& ( Pstcrther ) to obtain ths chloride 
1430, 1240, 1160, 1110, 1025, 995, 8751 Ma 7.20 s # 

f ( 40 mg ) as a gun. IR: 
r (tt161, 7.10 s br (H-171, 

6.12 s br (ItlS), 5.05 m (3H), 4.00 s (H-19). 1.60 s (3H) ati 1.55 s (6H). HS:m/z 
at 320, 201, 199 C 131. 

Reduction of If with NaBH, 

A aolutlon of 30 ag of the chloride If in 2 ml DHSO was treated with 
75 ag of NaBH . Ths reaction mixture was stirred at r.t. for one hr and worked up 
by adding wa t& foll& by extraction with CM Cl The washed ard dried extract 
was evaporated and purification of the crude p&xl& by pfeparatiw PLC ( Mt- 
e-r ) furnished 16 rag of mnbliofuran g as a gum. IR: 1450, 1375, 1025, 875an-j 

7.25 s br (H-16), 7.15 s br 
5: m (2Hl 

(H-17 f , 6.18 s br (H-15), 5.12 t (J-7 ti) 8 
, 1.65 s (3H) and 1.60 s (9H). MS:m/z at 286, 284, 269, 241, 215 & 187. 

Reaction of AC with mesyl chloride in pyrldine 

A solution of 75 uq of AC in 2 ml dry pyridim vas cooled to O*C arri 
treated with 0.75 ml of methanesulfonyl chloride. The reaction mixture was left 
omrnlght at r.t. arxi worked up by diluting with water followed by extraction 
with chloroform ( 4x100 1. The washed and dried extract was evaporated arid the 
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residue purified by preparative TX ( NuOHrCHCl 118 ). Compound 
obtdHHas a gum. IR: 1635, 1575, 1435, 1375, ji50, 1060, 1020 a d 

h ( 70 
-P 

) was 
8700n t 

UV A259 mn ( e 578311 WI 8.66 d br (J-6.5 HZ, K2' (I %6')t 8.35 m (i&4'), 
8.15 -3' C H-S'), 7.25 s br (&la), 7.15 a br (H-171, 6.15 s br (t&15) . 5.35 s 
br (lt19). 5.00 m (H-3, K7 & H-11) 
W:m,/z at 284 (H+-C5H6,Nc1). 

, 1.60 a br (Ii-l 6 W20), 1.55 s br (K18). 

Raactlon of AC with toayl chloride in pyrldim 

To a solution of 10 m9 of AC fn 2 ml dry pyridlm was added 50 mg of 
toayl chloride ati tha nactlon mixture left owrnight at 5%. Usual work up 
pr&urs follovmd by preparative TLC (lag, lMOHrCHC13), furnished 8 mg of Ai as 
a gum. IRS 1640, 1515, 1465, 1440, 1375, 1210, 1035, 1020, 920 arid 8.10cm'1t WRa 
7.20 s br (t&16), 7.10 8 br (&17), 6.10 s br (H-151, 5.20 s br (%19), 4.8-5.0 
( overlapping sl9nals of &J, H-7 ard Kll), 1.55 s br (H-l, H-18 and &20)r 
t;l;naa for the tosyl group apparel at 2.20 s br (3H), 7.60 d (J-7 ifz) and 7.00 d 
I . lLS:m/z at 284 (#-C12H13SN03). 

Reaction of AC vith uasyl chloride in J-plcolim 

A sol~t.lon of 30 mq of AC in 2 ml of J -plcolim was tmatad with 
wthsnesulphonyl chloride as described above. Preparative TLC ( HeOH:CHCl 119 1 
turnlsbd 20 rsg of 

4 
j as a gum. IR: 1650, 1560, 1525, 1475, 1455, 1380, 1%5, 

1050,1030'(1880oa- f MUI 8.60 d br (J-6.5 Hz, H-2' 61 H-6'), 8.0 d (J-6.5 Hz, 
H-3' c K-S'), 7.24 s br (&16), 7.13 s br (%17), 6.20 s br (&16), 5.40 a br 
(&19), 5.00 m (H-3, K7 6r H-11), 2.60 s (3 protons 
1.55 s br (H-18). MU& at 284(n+-C6H@Cl). 

), 1.60 s br (Kl & H-201, 

Reaction of AC vlth may1 chloride in qulnolim 

A solution of 30 XQ of AC in 2 ral dry qulnolim wan treated with 
nethamsulphonyl chloride as described above, After usual work up canpouti 
(3Omg)vasobtaimdasagmn. IR: 
1210, 1160, 1060, 1040, 1020 C 87Ocm' f 

640, 1625, 1600, 1530, 1500, 1450, 13 
1 HlRr 7.60-8.50 ( aranatfc proton ), 

7.27 a br (I&16), 7.17 6 br (l&17), 6.20 s br (H-15). 4.80-5.80 ( overlapping 
algnals of tc3, H-7, Kll c K19), 1.67, 1.53 and 1.50 s br (H-1, Kc18 and H-20). 
MSrf& at 284 (M+-CgH8NC1) 

Reaction of Ah with NaBH4 

A solution of 50 mg of /h in 4 ml MoOH was cooled to O*C and treated vith 
25 w NaBHI. Tha reaction mixture was stlrred at O'C f6r 15 mints. ard then dilutm 
vlth vatit followed by l xtractlon with dlchloramstham ( 4x100 ml 1. N vashod 
ati uriod oxtract vas l vaporatad to furnish Al ( 38 mg ) as an oil. IR: 

f 
630, 

1510, 1490, 1470, 1390, 1360, 1300, 1175, 1100, 1075, 1030, 950 61 875an' t mRr 
7.22 s br (~-16)~ 7.12 s br (zC17), 6.15 s br (H-15), 5.60 s br (%3' C lt4'), 
5.10 ID. (~3, ~7 & ltll), 3.00 s (H-19), 2.95 m (H-2'), 1.65 s br (K-181, 1.60 sbr 
(&l c H-20). ICScR/e at 367. 297. 285, 269, 241, 215, 95 h 81. 

Reaction of Ah with UB2 

To 100 m9 of NiCl in 5 ml l thanol vas added a solution of 600 lag of 
N~BH in 2 ml vater vlth s L rrirq at r.t. A black ppt. was formed inmmaiately. 
50 4 of tha pyridinlum salt Ahwas added to this li8 ppt. and tlm maction 
mixtauu l tlrmd for 5 hr at r.t. Xt was worked up by &lut.lng with water followed 
by oxtraction vlth CliC13. Ths product vas plrlfied on pr8paratiM TLC ( 119, 
MOHrCXl ) to furnishcarqound 
1215, 1168, 1110, 1065, 1025 C 8'1 

( 60 ag ) as a ou% IRI 1505. 1450, 1380, 

6.20 s br (H-151, 5.10 ( omrlapping si9~lS 
(H-19), 1.60-1.70 (k&l, S18 6r H-20). kU3m/r 
149, 95 E. 81. 

Cpoxidatlon of Ad 

7124-s-br (I&16), 7.i3 8 b; (filj, 
of ~-3, t&17 c H-111, 3.15 a br 
at 369, 300, 288, 241, 234, 270, 206, 

A solution of 100 mg of Ad in 4 ml chloroform vas cool& to -5'C and 
-ated with 1 ml perbenzolc acid 8olution (8%) in chloroform. Thr reaction vas 
follobmd on TLC and vhn 80% of tha starting maurial had reacted, the reaction 
rixturo vas diluted to 100 ml of chloroform and successlvsly vashed with dilute 
KI solution, aodium thiosulphate solution and water. Evaporation of the dried 
axtract 9av8 an oily msldue vhlch was psrifhd by pparatiw TLC ( EtOAc:BZ, 
1150 ) to furnish 2 aa the least polar product ( !O mg ) as a gum. IRI 1740, 
1510, 1450, 1390, 1230, 1160, 1065, 1025 C 875~11~ 8 WRc 7.25 8 br (H-17), 7.10 S 
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br (H-16), 6.20 a br (KlS), 5.0-5.40 ( ovoflapping 8ignals of K-3 h tb7), 4.55 
(&19), 2.00 ( aatats ), 1.70 azx¶ 1.60 s br (Kl rrrd H-20), 1.20 s (H-18). MS&x 
at 360, 300, 288, 95 c 81. 

Ths nsxtinpolarltyvas ( 50 IQ) as a 
IRS 1730, 1450, 1375, 12401 1175, 

ths monospoxldo 2 
955 L 870~' obtal"d t Hera 

guu. 
1110, 1060, 1015, 7.25 8 br 

(H-16), 7.15 s br (E&17), 6.20 s br (its), 5.25 I ( omrlappitq algaala af H-7 
and Kll), 4.55 s (K-19), 2.00 ( acotats ), 1.55 (H-IO) c 1.20 (H-l (I H-20). ?lSrz& 
at 360, 300, 290, 288. 285, 254, 201, 95 & 81. 

T?N most polar canpa~Dd was ths diopoxide 1 ( 10 mg ) obtalnd a8 an 011. 
IRS 1730, 1500, 1445, 1370, 1225, 1150, 11051 tWR: 7.25 s br (H-16), 7.15 s br 
(H-17), 6.15 s br (H-15), 5.27 t (J-7 Hz, l&7), 4.45 s (H-19), 1.95 ( a-tats ), 
1.0-1.20 (ltl, H-18 61 K20). M!3lm/r at 376, 317, 301, 95 & 81. 

Ths unreactod starting copmrxl Ad ( 20 mg ) vas also recovemd. 

Resctlon of theqpoxids 3 vith sod. mtaDeria3ate 

A solution of 50 mg of ths l poxida 
d 

in 4 ml msthanol vas treated with 
0.5 ml of sodium xataprlodats solution ( 10 mg dissolved in 1 ml vatsr ) ad 

The reaction mixture was stirr8d for 4 hr at r.t. vhsn TLC 
of the starting matrrial. T?n reaction mixtur8 

va8 diluted with vatsr and sxuactnd with CHCl ( 4x100 ml 1. The ua8hd ani dried 
extract was evapraM and the residue purified by prsparstlva TLC ( BztEtOAcr 
5Orl ). Ths lass polar product was identified as 5 ( 18 ma ) obtainad a8 a oum. 
1Flr 1730, 1710, i375, izoo, 1025~n-~t N4RI 5.0-'5.40 ( o&lapping signals-of 
H-36, K-7 ), 4.65 8 br (H-12). 2.10 C 2.05 s (H-11 C 
6l i&13). nsLn/z 251, 209, 19i, 

a-tats), 1.70 & 1.65 8 (H-1 
177, 159, 149, 134 (I 119. Th&mors polar ccnpcwxl 

fi ( 10 mg ) was also abtairwd al a gum. IR, 3600-3200 ( br ), 1735, 1520, 1440, 
1375, 1220, 1090, 1020 C 87Ocm' t rWRI 7.25 8 br (K16). 7.10 8 br (K17). 6.70 8 
br (&is),-5.0-5;40 ( o~rlapping signals of it3 & H-7 j; 4.55 9 br iH-19j; 3.15 s 

2.00 ( 
392, (OCH3), 374, 360, 

l atau ), 1.63 L 1.57 8 (H-1 C H-20), 1.07 s (Kl8). MS&x at 
332, 95 (I 81. 

*action of AC vith Cb(S/Nd 

To a solution of 40 mg of ths alcohol AC in 4 rl dry aatonitrilo va8 
added 400 mg NaI folloved by 10 drops of chlorotriathylsllana ati th8 roactlon 
aixture stirred at r.t. for 45 mlnu., when TLC indlcat8d disappearance of ths 
starting matsrial. Tim rsaction was quonchsd by eddltlon of water ati l xtractad 
with dichloransthans. Ths vashbd and dried extract vas svaporatad to furnish tha 
crud. which was purified by PLC ( Pst-ethr \ to yield tha mars polar canpouad 2 
( 5 mg ) as an oil. IRI 1450, 1210,L 875an' f N4Rt 7.10 s br (lH), 6.05 8 br 
(1H). 0.95 s (6H),& 0.90 8 (3H). HSttn/z at 284, 269 C 239, 161, 94 alld 81. High 

B ( 20 mg ) was al8o obtained a~Oa~eoll. IRr 
resolution HS, I4W 284. 2124 (C H 0 mquires 2.84.2140). Ths leqs polar carp& 

1460, 1205,& 87a- I Hylt 7.12 8 
br (lH), 6.10 s (lH), 5.05 t (J+ Hz, lti, 0.98 8 (6H) (I 0.92 8 (3H]. HSrm/x at 
284, 269, 239, 147, 94 61 81. 

Reaction of AC with SnCl, 

To a solution of 40 mg of lc in benssm vas sdded 400 rg of S&l and 
rsfluxsd on a vatsr bath for 20 alnts. Tba reaction mixture va8 diluted vfth 
CH Cl vashsd &Mral tin~18 with vatsr and dried. Evaporation of ths solPsnt 
fo?l& by purification on prsparatlw TLC ( Rt-•thsr ) furnished 1 ( 40 DQ ) 
ati8 (long). 

Similarly, rractlon of ths chloride 
d 

f or the acstats Ad with SnC14 in 
mfluxing benxens furnishbd 3 a8 thaajor a B as ths minor products. 

Hydrogenation of 2 

A solution of 20 mg of 1 in 25 al ethyl acetate vas hydrogenaM in tha 
pressncc of 20 mg of 10% W-C catalyst fOr 2 hr. Catalyst vas filtsred, and the 
product purified by PLC ( kstcotbsr ) to ylold 2 ( 16 mg ) as a elm. NUU 3.5 en 
(ZH), 1.00-1.20 ( overlapping signals for three methyl group ). BlSrm/t at 288, 
(I++), 273, 258, 243, 96 & 83. 

Similarly. hydrogenation of 8 furnished u as a gra. HIR, 3.50 (2H), 
1.00-1.20 ( Signals for three methyl groups ). MSrm/z at 286 (r@), 271, 256, 241, 
149, 96 & 83. 

Isansrization of 1 to fi 

A solution of 10 
"p 

of 2 in 2 ml knzern was treated vith 10 TaOliati 
refluti on vatbr bath for 0 tints. Ths reaction nixturr was diluted v th "p 
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Ui CA an3 washod 8evmral times with water. Evaporation of the dried extract 
f&isha a crude product which vas pwified by PLC ( Pat-ettnr ) to obtain 8 a8 
a gum ( 6 mg 1. 

CycUaation of dllofuran lg 

A aolutlon of 20 mg of ag in 4 ml benem vas trratod with 200 rag Sn~l 
ad rmflux& for 20 mints. on a wat4r bath. Tha -action mixtura vaa diluted with 
CH Cl and wamhsd swaral times with water. Tha dried axtract on evaporation 
to~lo&d by qrification on PLC ( Pst-athor) furnishbd 
1225 & B9Ocw t M4R1 7.10 B br &), 6.05 a br (1H) and 61 

( 18 mg ) a8 a gum. IR: 
.90-1.00 (12H). MBtm/z at 

286 C 271. 

Reaction of tha l potido 2 with SnCl, 

A solution of 66 ng of ttn apoxids 2 in 3 ml dry benzom was treated with 
150 mg of SnCl with stlrrlng at r.t. 
namrial vaa &sent (TX) 

Aftar 40 mlntr vhen nomor0 of the starting 
, thr rmactlon mixture van diluted with 100 ml CHCl au3 

waabd with watir. Evaporation of the l olvmnt furnlshsd a residue vhlch l haeed 
tlm spoti on TLC ( rrforrod to aa bards A-B in ths ardor of polarity ). Thaso 
mrm saparatd by pr8paratiH TIC ( BtOAc:Br, lt50). 

IRI 
Tha haat polar band 'A' van ldaftified y.# A ~",';x,~)&';lf~,aaabwa 

2850, 1735, 1710, 1390, 1025, 875cn' t N4Rr 
(Kl6), 7.22 s br (N-17). 6.27 8 br (K-15) 
H-11). 4.60 6 (H-19), 2.05 s ( acatatb ), 

, 5.0-5.4 ( overlapping signala of K7 C 

nS13/2 at 360, 300, 290, 288, 95 & 81. 
1.65 a br (ltle), 1.18 a (&l & H-20). 

The rnxt la polarity wa8 bani 'B' vhich ldontlfled am 
obtailwd aa a gum. IRI 

(3Oag) 

tMR: 7.30 a br (S&16), 
1735, 1710, 1530, 1500, 1475, 1400, 126 Y , 1025 C t375d'r 

7.20 a br (H-17), 6.25 l br (N-15), 5.0-5.4 ( overlapping 
signals of H-7 aad Kll), 4.60 (lLl7), 2.02 ( acotat4 ), 1.65 (H-la), and 1.20 
(Kl (I H-20). Hs&z at 360, 300, 290, 288, 95 C 81. 

TM mxt polar bati 'C' vae identified as A a 
f 

( 10 mg ) obtained an a QIA. 
mr 3200-3600 br, 1735, 1575, 1375, 1025 l Dd B7W I HlR: 7.27 s br (K16), 
7.12 s br (&17), 6.70 8 br (it15) , 5.0-5.40 ( ovorlapplng signals of H-7 & itll), 
4.58 B (Kl9), 3.45 dd (J-17 and 3 Hz, &3), 2.00 ( acetate ), 1.60 s (K-1, LlB 
ani KZO). HSam/z 398, 396 (3:1), 360, 338, 336, 300, 201, 95 C 81. 

Ths next polar band 'D' van identified as ua 
IR: 3200-3600 br, 1735, 1570, 1020 ati B70~m'~# WRr 

( 2 mg ) cbtaind aa a gum. 
7.20 s br (&la & H-17) 

( intensity of two protoru ), 6.10 s br (H-15) , 5.5-4.20 I ( ovwlapping signal, 
of H-7, Kll a& H-20 ), 4.50 a br (Kl9), 3.1 br (OH), 2.00 ( acrtata ), 1.65 and 
1.55 8 br (it1 anl H-18). *II& at 360, 300, 299, 202. 193, 95 & 81. 

titylation of ccmrpa~ad aa vlth acetic anhydride axxl pyrldine aftar 
usual work up furnished the acetatn 

7.10 a br (&17), 6.10 Yb 
in quantltatim yield aa a gum. H3Rt 7.20 

s br (&16), (J-2 Hz, KlS), 5.5-4.7 ( ovorlapplng 
protons of lt7, It11 (I H-20). 4.5 s br (H-19), 2.00 ( tvo acetats ), 1.65 a br 6r 
1.55 s br (%l 61 l%l8). -:a\/~ at 402, 342, 300, 299, 202, 211, 193, 95 and 81. 

Ths most polar band 't' was ldentifi 
"p IRI 3600-3200 br, 1725, 1225, 1075 and 875m' 1 

a0 lfc ( 3 ag) obtalmd as a gum. 
NW: 7.25 8 br (&lb), 7.10 * br 

(H-17), 6.20 s br (ItlS), 5.0-5.4 ( owtrlapping algnala of It7 (I H-11), 4.55 8 
(H-19), 3.30 dd (J-7, 3 Hz, %3), 2.05 ( acetate 1, 1.60 s br (H-la), 1.20 and 
1.18 (l&l C H-20). HS~rm/z at 378, 360, 318, 300, 201, 95 and 81. 

Alkallm hydrolysis of Aia 

A solution of 40 mg of the chlorohydrin ua in 4 ml Irwthanol was treated 
with two draw of 5% auuaous KOH at r.t. and ttn reaction mixture stirred utier 
nitrogen for-half an h&r. It was then neutralized with dilute acetic acid ad 
extracted vith CHCl ( 4x100 ml ). Ths washed and dried extract wan evaporated ard 
ths residue purlfiod by preparative TLC ( EtOAcrBz, 1150) to furnish 
( 19 "p ). IRS 

Q as an 011 
MOO-3200 br, 1420, 1405, 1370, 1240, 1170, 1110, 106 , 1075 & 

87ti- t MRC 7.27 s br (H-16), 7.10 a br (H-17), 6.15 8 br (tL15), 5.0-5.40 
( mrlapplng signals of H-7 ard Kll), 4.00 8 br (H-19), 1.55 s br (H-18), 1.25 6 
br (K-1 &~H-~O).~MSI~/Z at 318, 3430, 259, 201, 168, 95 & 81. 

t!rXJ, oxidation of Ap 

A solution of 33 mg of canpound A$ in 4 al dry chloroform was treated 
with 300 mg of active MM3 and ttm reaction mixture stirred at r.t. for one and 
a half hour. It was filte&d and MrM3, washed with chloroform ( 40 ml ). The 
filtrate and washings wre svaporat+d under reduced pressure to furnish the 
aldehyde AZ as an 011 ( 25 mg ). IR: 1675, 1650, 1510, 1455, 1390, 1225, 1170, 
1075, 1034l & WOcnl- 1 MlR: 10.00 s br (%19), 7.25 s br (H-16). 7.10 8 br (H-17), 
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6.30 t (J-7 iir, &7), 6.iS s bt (H-15), 5.10 d (J-7 Hz, Kll), 1.55 s br (H-181, 
1.20 s br (%l & B-20). HSim/z at 316, 298, 257, 95 61 81, 

Cr03-pyridine oxidation of AAa 

A aolutioa of 70 nq of asa in 2 ml. dry pyridins was treated with 100 ag 
anhydrous cr03 anl the resultant mixture left at r.t. 
was destroyed by addfDg ethyl alcohol and the 

for 30 hr. The excess CrC3 
reaction mixture was diluted with 

water followed by extraction with chloroform ( 4x100 ml ). Thb washed anal dried 
axtract vas evaporated and th residue puifid by preparatim TU: ( BztStOAc, 
lr50 1 to furnish as an oil ( 10 1. IR: 1740, 1725, 1450, 1380, 1370, 12M, 
1155, 1115, 1060, 9 1 70, 955 (c 875un- p I tWRr 7.26 a br (H-16), 7.10 s br (H-17), 
6.20 s br (K161, 5.0-5.40 ( overlapping signal8 of K-7 61 H-11 f, 4.60 s (KlQf, 
2.05 ( acetate 1, 1.65 s br (Kl ati H-201, I.60 s br (H-18). MS&Z 394, 358, 
296, 260, 253, 185, 167, 95 61 81. 

Alkaline hydrolysis of A&C 

A solution of 22 mg of the dial 
I9 

c in 2 ml methanol vas treati with fau: 
drops of 5% aqueous KOH and the reaction xture vas stirred at r.t. urrler nitrogen 
atmosphere for 20 mlnw. Ths reaction plxture was worked up as descrip+d earlier to 
furnish &j as a gua ( 15 mg ). XRi MOO-3200 br, 1170, 1025 & 875~1~ 1 WRr 7.27 
s br <H-l(F), 7.15 s br (H-17), 6.20 8 br (H-15). 5.70 ( overlapping signals of H-7 
& %llf, 4.05 s br (KlQ), 3.30 m (H-31, 1.60 a br (H-181, 1.20 8 br (It1 61 H-20). 
MSIP/Z 3363 318, 300, 262, 201, 175, 95 & 81. 

Reaction of Ap with sad. metaper1alat.e 

A solution of 30 mg of 
# 

in 1 ml MeOH was treated with four drops of sod. 
metaprriodate solution ( 100 mg esolved in 1 ml Of vatar 1 ant9 tAn rraction 
mixture vas left at r-t. for 1 hr. Xt was then dflutad vith voter and extracted 
with chloroform. The washed ard dried extract was evaporated to furnish & ( 15 1y1) 
as an oil. IRi 3600-3200 br, 1590, 1400, 1070, 1055, 950, 925 6 87Oaa-'r NMRr 
7.27 s br (H-161, 7.16 s br (H-17). 6.10 s br (KlS), 5.10 (H-3, K7 C H-11). 4.20 
s (K19, centre of the AR system), 1.60 s br (H-18). nSim/z 276. 260, 243, 233r 
214, 201, 95 6, 81. 

Reaction of 2 with BP3 ethsrate 

A solution of 3O mg of 
a l tiierata. in 2 ml dry bensam was cooled to O*C! and 

treate0 with tuo arops of BP Ths reaction mixture vas worked up after 
15 mints. by dllutlnp with v ter , neutralizing with dilute sodium bicarbonate 
solution follcued by extraction with CHCl ( 4x100 ml ). Rvaporation of th.solrat 
provided a oily residue vhich was purified by preparative TLC f RsilltOAc, 411) to 
furnish 20 mg of an ofl, identical in IR, MUI, Mass and TLC with AZ. 

Raaction of 2 vith BP,-AC,0 

A solutior~ of 30 mg ofcsznpourxi Jin 5 ml dry eehar and In1 acetic 
anhydride was cooled to O*C and treat.& with four drops of freshly distilled RF - 
etherate. Ths reaction mixture was left at r.t. for 1 hr and worked up by diludng 
with water followed by extraction with CHcl ( 4(x100 ml 1. The chloroform extract 
was washed with dilute solution of scdium btcarbohate, water ati dried, Evapora- 
tion of the solvent furnished A b 1710, 1725, lS25, lSl0, 
1475, 1450, 1380, 1240, 1025 61 Q 

( q mg ) aa an oil. SRa 
75ao- t tWRi 7.25 s br (H-161, 7.10 s br (i&17), 

6.20 s br (KlS), 5.0-5.40 (H-3, K7 61 H-11), 4.55 (H-19), 2.00 s br ( acetate ), 
1.60 s br W-18), 1.30 d (J-22 Hs, t+l 6 H-20). MSrm/z 422, 4O2, 362, 341, 300, 
285, 282, 261, 95 C 81. 

Photolysis of Ad 

A solution of SO mg of ad in dry benzene was photolysed in a pyrtx flask 
using a 125 k' bare arc mercury lamp for 5 hr. ltvaporation of the solvent furnished 
one major canpouti (TLC) (20 nr$ as a gum dandified as 
ing data. IRi 1735, 1200, 1025 arid 92Scsa- f t tWR: 4.20- 3 

A on the basis of follow- 
.%J (7H), 2.00 ( acetate ) 

1.55 ( 9H for three methyls 1. nStm/z at 344 (&I, 284, 254, 213, 159. Arrfficat+Prt 
of 20 ng of caupound &A on preparative TLC t EtCUctPat-ether. 1:9 f furnished 
exc1us vely 22 f 18 mg 1 a8 a gur. LRi 

f 
1755, 1735, 1450, 1380, 1200, 1025 and 

925an- f NKRt S.SO m (IHI, 5.40 m (lH), 5.00 m (ZH), 4.5O s br (X-19). 2.00 ( ace- 
tate 1, 1.60 ( QH for three methyls ). MS:m/z at 344, 284 61 254. High resolution 
MS MM 344.2368 ( C20ti3203 requires 344.2352 ). 
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