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Abetract - The long awaited transformation 
skeleton to the peeudoguaianolide skeleton 
achieved. Inuring this study two new carbon 
terpene lactones have been reported. 

of tha guaianolide 
( 
II 
Q + 24,, has bean 

s eletons in sesqui- 

Pseudoguaianolides are a class of sesquiterpene lactones formed in vivo by 

rearrangement of the guaianolide skeleton (2 or i)which in turn is formed from the 

germacranolide skeletcm 2 the imnediate successor of farnesyl pyrophosphate. 

Historically, the discovery of pseudoguaianolides was made by Herz et al long time -- 

ago? Since most of the naturally occurring pseudogualanolides reported thus far, 

are found to be oxygenated at 64, it was postulated by Hers that the pseudoguaia- 

nolide skeleton 2 is formed from the guaianolide skeleton 2 bearing a hydroxyl 

group at C-4 as shown in scheme I 
2,3 

. This postulation was made taking into 

SCHEME1 
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consideration the stereochemistry at Cl and Cl0 in some of the naturally 

occurring peudoguaianolides. In 1984 Bohhnsnn et al suggested that the pseudoguai- -- 
anolide skeleton f is formed from the guaianolide skeleton ;1 through rearrangement 

of the 4,5-epoxide function? However, no biogenetic type in vitro conversion of 

the guaianolide skeleton to the pseudoguaianolide skeleton - a process which must 

involve a C4 to C-5 methyl shift has yet been reported. It may be mentioned here 

that in vitro formation of the guaianolide skeleton from its biogenetic precursor 
5-7 the germacranolide, has been reported several times . The only attempt for the 

conversion of a guaianolide to a pseudoguaianolide has been made by Fischer et al8 -- 
who treated the epoxide 2 with BF3. etherate with the hope of obtaining the corres- 

ponding peeudoguaianolide skeleton 2. However, two major products obtained from 

this reaction were characterized as z and 8. 

6 = 

Due to availability of a large amount of tagitinin C 2 from Tithonia diver- 

sifolia (Hemsl.) A Gray' experiments were designed to use this compound as a 

starting material for a possible biogenetic type transformation of a guaianolide to 
10 a pseudoguaianolide . 

nin C & 
11 

Reaction of tagitinin C $$ with SnCl2 furnishes cyclotagiti- 

. Sodium borohydride reduction of cyclotagitinin C & furnished the 

tetrahydrocompound &A, which on exposure to m-chloroperbenzoic acid (HCPBA) 

furnished a mixture of three compounds which were separated by preparative TLC 

(EtOAcrPet ether , 4Bl). The most polar compound obtained as a gum was identified 

as the epoxide Az (for stereochemistry see later) and the least polar compound, 

m.p. 218°C, was identified as u on the basis of its spectral data. 

The third compound was obtained as a solid, m.p. 146*C, whose 
1 
H NMR spect- 

rum displayed two doublets with J=l Hz each, at 1.20 and 1.28 ppm, the former 

integrating to six protons and the latter to three protons. Two singlets each 

integrating to three protons appeared at 1.38 and 1.62 ppm, a double doublet withJ= 

l&7 He appeared at 4.27 ppm which was assigned to the proton under the hydroxyl, 
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HO HO 

R=OCOCHMe, 

g R’=H ;&o 
&$ R'= AC ; $=o 

a doublet with J=ll Hz at 4.92 ppm was assigned to H-6 and a rmltiplet at 5.40 ppm 

was assigned to H-8. The appearance of two doublets of doublets of doublets with 

J=l, 10 and 17 HZ and 1, 2.5 and 11 Hz., at 2.20 and 2.05 ppm respectively each 

integrating to one proton suggested that some change in the carbon skeleton has 

taken place. Since the IR spectrum displayed strong absorption bands at 1775, 1750 

and 1740 -1 cm I this in conjunction with the 'H NMR data led us to conceive 

structure 2. and &z for this compound. As this compound was unreactive to soaium 

metaperiodate oxidation, the possibility of structure g could be easily ruled out 

and therefore, structure &s was assigned to this compound. 

Structure &z was further confirmed by converting it into the acetate 15 _- 
which on reduction with sodium borohydride furnished compound p. Compound Y&L was 

found to be unstable, however its acetate 2 obtained as a gum by overnight 

treatment with acetic anhydride and pyridine was found to be quite stable. 

Structure of 2: was established by Its %-%I 2D CCSY NMR spectrum12-14 wherein 

long range coupling between H-l and H-14, H-9a and H-14, H-3 and H-15 Was observed. 

H-5 was long range coupled to H-2a (p) but no coupling between H-l and H-5 was 

observed. This is in agreement with the molecular model of g in which the 

dihedral angle between H-l and H-5p is 909 and there exists a w-relationship 

between H-5/3 and lL2a CD). 

When the %I NMR spectrum of compound &was recorded in presence of trichlo- 

roacetylisocynate (TAI), the Cl0 methyl and the proton at G3 underwent para- 
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magnetic shift thus confirming the formation of dicarbamata ester derivative. H-l 

underwent paramagnetic shift from 2.58 ppm to 3.56 ppm indicating &-relationship 

between H-l and Cl0 hydroxyl group. Since the methyl at C4 did not undergo any 

significant shift to the lawer field region, it was assigned d-configuration and 

this conclusion was reinforced by NOB difference spectra of &g. 

When the elzoxide &z was left overnight with LCPBA, no reaction took Placa 

and the starting material was recovered unchanged quantitatively. One would 

therefore conclude that the products 23 and &z are formed from the )-epoxide iz 

which might be unstable under the reaction conditions. Scheme II rationalizes the 

formation of coqounds 41 and &. 

SCXEIMB II 

HO 

Acetylation of compound &z furnished the acetate 20, which on exposure to 

BF3.Et20 furnished a mixture of seven compounds. These were separated by prepara- 

tive TLC (EtOAcIPet ether, 111, three developments) and are designated as A-G for 

the purpose of discussion that follo>:S. 

Compound A was found to be unstable, jradUally COnVertinc; t0 a mre FClar 

compound identical with compound B. Therefore, on mild base treatment (5% 1:atia3 

in EtGH) it was quantitatively tri,nsformed into compound B, m.p. 152OC and whcse 

spectral data established its identity as 22,. Thus compound A was assigned 

StruCturo 22. 

Compound B analysed for Cl7 H 0 and the IR spectrum showed absorption pei.ks 

at 1780, 
-1 

26 6 

1740 and 1680 cm assignable to the lactone moiety, acetate and d,p - 

unsaturated ketone rospzctively. In the 
1 
H NY& spectrum, a two proton singlet at 

6.08 ppm was assigned to H-8 and H-9, H-3 apPeared as a double doublet with J=l.8 

and 8.5 Hz at 4.85 ppm, H-6 as a triplet with J=10.2 Hz at 4.66 ppm, a doublet with 

J=7 Hz at 1.30 ppm was assigned to H-13, two sharp singlets at 1.50 and 1.58 ppm 

each integrating to three protons were assignable to H-15 and H-14 respectively, 

l-S-5 was clearly visible as a doublet with J=lO.Z Hz at 1.90 ppm and H-25, ahd H-2b 

appeared hs double doublets at 1.66 and 2.64 ppm with geminal coupling as 15 Hz and 

each coupled to H-3 with J=1.8 and 8.5 Hz respectively. When the k NMR spectrum 

of 22 was rxordad in presence of TAI, H-3 underWent paramagnetic shift from 4.85 

ppm to 5.40 ppm. This experiment led to the conclusion that the hydroxyl at G4 is 



&oriented and therefore the stereochemistry of the epoxide Q is mleWiVCX?~~~y 

fixed as C$. The stereochemistry of the methyl group at Cl %s & was borne out 

from the mechanistic considerations. 

R=OCOCHMe, 
23 R’=p-F : Rn=ol-H ; R3+3-Me,c&()H 

24 R’=+4i: R>jS-F j R3=f3-Me,+Ot4 = 
Compound C obtained as a gum revealed the presence of a fluorine atom at 

cg in the 1H NI"IR spectrum as H-6 now appeared %s a double do&Let with J=lQ and 

25 Hz at 4.98 ppm. Such a high coupling of H-6 is consistent with the presence of 

a fluorine at C5. he to the presence of fluorine at C-5, H-15 appeared as a 

doublet With a=3 Hz at 1.45 ppm. The appearance of H-l as a broad double doublet 

Wiki-2 3=10.5 and 34 hs at 2.39 ppm left no doubt that f&2Orine is present at c5. 

On Ghe basis of above data structure 22 was assigned to compound C which was fully 

corroborated by its mass spectrum, High resolution mass spectrum although did not 

show the molecular ion peak but the mass measurement at m/z 37Q (M+-AcON led to 

the formula C H 0 F for this ion, 
19 27 6 

The /3-StereochemLstry to fluorine at C-5 was 

assigned on the basis of its coupzing constants with H-6 and H-I which agree uitb 

the dihedral angles as indicated by the molecuLr model of eompund za15. 

Compound D obtained as a gum gave the moIecuI.ar ion peak at m//~ 430 in the 
low resolution r&S spectrum, thus indicating the presence of a fluorine StQItI in 

it. The fH NW! spectrum confinned the position of fluorine at C-1 as H-14 now 

appeared as a doublet with Jq.4 Hz at 1.40 ppm and therefore structure 2s Wds 

assigned to compound D. Irradiation at H-6 located the pres%nce of H-5 at 2.54 ppm 

as a doublet of doublets with YmlO.5 & 36 H S, thus suggesting the same stereo- 

chemical reIat.ionship between f~uarine and hydrogen at CS and Cl and vice-versa 

in compounds 22 and g& ;;spectively. Therefore, ~-configuration was assigned to 

fluorine in compound 21 . 

Compound E obtained as a sotid, r&p, 2f8'C, was cheracterised as 22 on the 

basis of its Identical m.p., mixed m.p. and spectral data lIR, X3 h NMRf with that 

of authentic &a. 

Compound I?, &p. 178OC gave the moleculejr ion peak at m/s 350 in the IoW 

resrclhtion mass Spectrum. In the lH NMR spectrum H-8 appeared Ss a doublet of 

triplets With S+lO and 5 Ha et 5*49 ppm indicating a drastic change in the confor- 

mation of the seven membered ring and H-6 appeared as a double% with 3=11 Hs at 

4.65 ppm suggesting the absence of hydrogen at C-5. Besides, c155 methyl appeared 

as a doublet with JP~ Hz at 1.25 ppm. Therefore. structure a was assigned to 

compound F. 

Compound F on stirring with silica gel. in dichloromethane and methanoL hor 

48 hours resulted in the formation of another crystaltine compound, mp. 190°, 

which was found to be identical tith compound 0. The fdentity of &&ound G Was 

esstablished on the basis of its spectral &ara&eristf# as & Since the m,p. and 

sPeWxa1 data of compound 25 were different from that of a~, sz_1 was assigned 
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25 = 26 

/)-stereochemistry. Besides. in compound Q, H-15 is coupled to H-l (J15 1'1.5 Hz) 

whereas in compound gg. this coupling is lass than 1Hz 16 
, 

. 

Formation of compounds Ad, 12, z&26 can be rationalized as shown in Scheme* __ _- 
III. It was argued that the carbonium ion formed at C-5 is stabilized from the 

ScHEnE III 

26 - 
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h-side either by C-8 ester side chain or C3 acetate or the Solvent, therefore, 

the migration of H-1 occurs from the &-side generating a oarbonium ion at Cl and 

then the Cl0 methyl migration &ads to the formation of compound EZ* 

HavLng failed to get any product with the paeudoguaianolide skeleton, it was 

decided to carry out the rearrangement studies on the epoxLde 

of the naturally occurring pseudooguaianolides contain &ctone 

C-R. 

of & because most 

ring closed towards 

Reaction of compound &a with sodium metho&de in methanol furnished compound 

2J, m,p. 130°CI In the IR spectrum the only band present in the carbonyl region at 

1770 cm" was due to the presence of the lactone moiety. The Tow resolution kaass 

spectrum recorded the molecular ion peak at m/s 282 which was ahO confirmed by 

chemical ionization mass spectrum. The %I NM? spectrum was devoid of signals due to 

the ester side chain, H-8 appeared as a doublet of doublets of doublets with J=5, 

I end 11.5 HS at 5.02 ppm, H-3 aS a broad triplet with J=l Hz at 4.39 ppm, R-14 as 

a singlet at 1.19 p&m, R-13 as a doublet with J&.5 Hs at 1.25 ppm and H-15 sS a 

mtltiplet at 1.69 ppm. The soSt significant change was observed for the proton at 

C-6 which appeared as a doublet With Js17 =B.S HZ et 4-64 ppm and this can be 

expLained by changing the conformation of the Seven membered ring vide infxa c I= 
Treatment of compound zz with MCPRA furnished one major @oxide 1~ in whose 

'H N&R spectrum recorded in the presence of TAX , H-15 did not undergo any paramag- 

netic shift thus suggesting a w-relationship between the hydroxylat C-3 and 

the C4 methyl. Therefore, fi-stereochemistry was assfgned to the epoxide 24. 

Since H-7 underWent paramagnetic SMft from 2.64 iJJ to 3.2 p@% it suggested a 

ciglrelationship between the C-6 hydroxyl and H-7. 

The epoxtde $A on exposure to BP3 .ethW~ate furnished a mixture of two 

prducts separated by Preparative TLC (EtOAclPet~ether, 481). The less polar 

product was identified as 22 on the basis of its spectral data and decoupling 

experiments. Acetyhtion of compound 32 ~ZPPIZ compound .& The more polar comRoun3 

Was found to b% w?Stable and WaS therefore acetylated, The &&acetate was charact~ 

rizf?d as 12 on the basis of ita spectral data and therefore Structure 22 Was 
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assigned to the more polar product. 

Acetylstion of compound &x furnished the diacetate &, m.p. 125OC which on 

exposure to McPBn furnished a mixture of several products cErom which four major 

produc+s arbitrarily named as A.& were isolated. 

Compound A obtained as a solid m.p. 135*C gave the molecular ion peak at 

m/s 382 in the low resolution mass spectrum. In the 1H NMR spectrum, H-6 appeared 

as a doublet with Ja5.5 Hs at 5.32 ppm, H-8 as a doublet of triplets with Jr4.5 

and 9 Hz at 5.08 ppm, H-3 appeared as a double doublet with J=l.S and 6.5 HZ at 

5.14 Ppm, two singlets each integrating to three protons at 1.22 and 1.44 ppm were 

assigned to U-14 and I-L15 respectively and H-13 appeared as a doublet with 3~7 Hs 

at 1.34 ppm. Comparison of the above NMR data With that of compound 22 indicated 

a significant change in the chemical shift of H-3, H-6 and H-15 and therefore, 

structure ;$ was assigned to compound A which was fully supported by its high 

resolution mass spectrum in which it analysed for C1QH270S [(M+ki)’ in the positive 

FAB mass spectx’um] ._t H NMR signals of compound 2% were assigned unequivocally by 

37 = 

Sodium borohydride reduction of compound 3f furnished the dihydro compound 

15, in whose 'H NMR spectrum R-3 was found to be coupled to H-4. 'H NNR spectrum of 

compound 22 recorded in the presence of TAI resulted in a psramagnetic shift of 

H-15 and therefore /3-configuration was assigned to the methyl at C-5. 

Compound B was identified as zg on the basis of its comparison (TIC, XR, NMR 

and MS) with the autnentic sample. 

Among the various possible rearrangement products containing the keto group 

which could be conceived from the transient epoxide of compound 28, structure $2 

was considered to be the most likely for compound C on the basis of its spectral 

data especially the chemical shift of H-14 and H-15 in the NMR spectrum (compare 

with Ai,. Structure 12 was confirmed by its 20 COSY 45 spectrum. 

The low resolution mass spectrum of compound D gave the highest peak at m/z 

399 thus indicating that elements of water has been added to the transient epoxide 

of compound 32 and therefore structure 32 was assigned to it which was fully 

supported by its IR and NMR spectra. 

EXPERINENTAL 

Melting points were determined on Buchi oil heating type melting point 
apparatus and are uncorrected. IR spectra were recorded as thin film in MC1 an 
Perkin Elmer 2378 spectrometer. The NMR spectra were recorded at 400 Ptiz (B d ker 
WH or AN) in CDCl 
shifts are expres ed as. s in ppm. Decoupling difference spectra (DES) were I 

unless otherwise stated with TmS as internal standard. Chemical 

recorded at 400 MHZ. Mass spectra were recorded under electron impact at 70 ev on 
MS x) spectrometer unless otherwise state&. Rotations were recorded on Jaaco 
DIP-180. for preparative TLC silica gel G (IL &rck, India) was used. HCPBA used 
was obtained from Fluka, AC (Chem). Petroleum ether refers to the fraction b.p. 
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60-80°C. Solvents were dried over anhydrous sodium sulphate. 

Fast atom bombardment (FAR) mass spectrometry 19-21 wga carried out using a 
VO Micromass ZAEL2B IMSS spectrometer, an instrument with raveree geometry and 
fitted With a high field magnet and coupled to a VG 11-2% data system. The samples 
Were loaded in thiog1yceroi on to a stainless steel probe and bnsbarded With x%nOn 
atoms having 8 KeV energy. Aurtng thhe high resof*Etion FALLS measurements a resol- 
vlng power of 25000 (10% valley definition) was used, 

The two dimensional corretited 'H NMR experiment was performed on Brhker 
NH 400. The applied pulse seguence wafi r/2 - t - r/2 - (PID t ). The spectra1 
widths in F and F were + 1072.961 Hz and 2145!'923 HZ, respecti&yr the number Of 
data pcints'in B &ing 2546 and F 
med points becam& 2048 in F1. 

512. After one level of naro filling transfor- 
Unsh-lfted sine bell function Was used, 

The two dimensional COSY 45 lH NMR experiments were performed on Btiker 
The applied pulse Sequence was ?r/2 - t -s/4 - 

a 
and F were 825.083 Ha and 1656.165 Hz for 
34 respectively. The number of data points in 

Was 512. t was inc'&mented 174 times for compound 34 and 79 
3s and each step consisted of 32 transients. After gko filling 

transformed data potts became 1024 in the F domain and 512 in the F domain for 
both the compounds. Shifted sine bell multip&.cation was used in bothldomairX3 With 
the maximum occurring in the canter of the FID8. 

lH_l3 C chemical shift co related experiment 
AM 300 operated at 300 MH, for h resonance and at 75 ms for 
Spectral widths of 841.151 and 7142.857 HZ were used for dimensions &and 62, 
respectively. The number of acguisition data points were 2048 in&and 256 in s, 
dimensions respectively. 800 transients were used for each of the 256 increments 
recorded. 

ISObATION OF TAGITININ C 2 AND ITS CYCDIZATXON IQ & & 

Tagitinin C 9 was isolated' from Tithonia diversifotia (HaXIef.1 A Grey 
coLlected from &h&l area, Dibrugarh District, 
cyclotagitinin C 2% as described previousId 

Assam, India and was cyclized to 

N&H4 REATCTION DP A$ I 

A solution of 240 mg of in 5 ml methanol Was cooled to 04C and treated 
with 250 mg of sodium borohydri The reaction mixture was stirred at O'C for 
lo minr diluted with water, a ddified with dilute acetic acid and extracted With 
dichloromethane ( 6x75 ml f. The washed and dried extract Was evaporated and the 
residue Was purified bxlpreparative TLC (EtUAcrpet ether, 411) to furnish 158 %I 
of 

6 1.2 
& as a gum. IR (cm 3% 3558, 1775 and l739; lH NMR (278 MHuBii)I l-16 s (H-14)* 
d (J=7 Hz, H-3' 61 H-4'), 1.25 d (J=6,5 HZ. H-13) e 1.65 m (H-2bf. 1.87 dd br 

(3=15 & 4 Hz, HLgb,), 1.93 m (H-is) 2.29 (H-gal, 2.30 (H-7 11) I) 2.51 dt (3115, 
7.5 Hz, K2a), 2"59 sept (537 Hz* k2'). 3.00 m (H-l), 4.56 d (J=7 5 Hs, H-3) 
5.15 d br (J=9 Hs, H-61, 5.37 t br (J=4 Hz, H-01. Ms:m/z at 352 (M?, 282, 264, 
246# 228 and 71. 

'& a solution of 150 n-q of 22 in 3 ml of dry dichloromethane was added 300 
q of MCPSA and the reaction mixture was stirred at room temperature monitor'ing by 
TLC. After 4 hours when the reaction was complete, it Was diluted With 300 ml of 
di&loromethane, Washed succesSive1y With dilute solutions of potassium iodide, 
sodium thiosulphate and sodium bicarbonate and finally with water. The Washed snd 
dried extrac:: was then evaporate3 and the residue shoWed three Spots on TLC Which 
weft? isolated by preparative 'TIC (5tOAcrPet ether, 4r1) to give 98 ntg of the more 
polar &as a gum, 15 mg of the Least polar & (m,p* 21S°C, hexane-EtOAc and23 mg 
of compound 1 

1 
(m.p. 146%C, hexane-EtOAE). Spectral data of 2 : IR (cm- $.3MOr 

1288, 1740, 160, 1400, 1325, 
(J=7 132, H-3' 8 tt4'), l-27 d z 

250, l175, 1150 and lO75tlH N htt L20 d f '23 d 
J=7 Hz, H-131, l&O S (K-141, L63 S (215j, 1*45 dd 

(Y=4, 15 Hz, H-gal, 2.10 dd (J=4 6i 15 Hz* &9b)I 2.20-2.60 (over-happing signals of 
~-l, H-Za, H_2b, H-7 & H-2'). 3,95 tb (J=8 Hzr H-31, 4.95 d (J=10.5 HZ, H-&, 
5,110 t (J34 Hs, Hc8). MS&/z at 368 (M , 352, 338, 334, 321 end 263. 

Spectral data Of &3 t IR (cm"): 3580, 2950 1775, 1740, 1700r 1490. 1390, 1315, 
1258, 1225, 1175 y140r 1115 1068 and 995t iH NMR (Assignment by H-&i COSY 2D 
NMR.) I 2.09 s br &-14jt 1-23'6 (J=7 Hz, K3'). 1.24 d (J=? Hz, H-4'), l-33 d (Js 
7 Hz, &13f, 1.95 t (J=i+5 HZ& H-151, 2.83 dd br (J=l5 br 3,5'Hz, H-9aft 2,40 (H-11& 
2.40 (H-9bi, 2.45 (H-71, 2.60 (13_2af, 2,60 (H-2bib), 2.62 sept (J-7 Hz, H-2'), 3. 
(H-l), 5.29 d br (JslO HZ, H-6) and 5.44 t br (Js3.5 HZ, H-8). MSam/z at 350 
28), 262 and 71. C$1c. 
3MIl729. 

for C19H2606: mol. Wt* 3lQ.1727 and found mol.Wt. (MS) 

Spectral data of 4s * IR (cm-1) I 3500, 2900r 1775, 1750, 1740, 1460, 1390r 1325, 
1260, 1240, 1175, 1150, 1115, 1050 and lo151 1H NMRl 1.20 d (J=? Ifs, H-3' & H.-4')s 
1.28 d (J=7 rh;, H-13)s 1*33 s (H-141, &52 9 (H-15>, 1.93 dd (JP4 & 15 Hz, M-9a)r 
2-05 ddd (J=l; 215 6 17 Hsr H-2$ , 2-20 ddd (J=7, IO k 17 Hat H-2b). 2.35 dd (J-1 
& 15 Hzr %9b), 2.36 m (H-lo, 2.52 ddd (J~l.5, 1l & 12 HZ* H-71, 2.53 dd (Ja2.5 6 
lo Hz, H-1), 2.65 sept (J=7 Hz, &2'), 4.27 dd (J-1 & 7 Hz, N-31, 4.92 d (J=11 Hz, 
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I-L6) and 5.40 m hL.a)t13C NMR: 10.90 9 (c&13), 
C4'), 24.94 q (Cl4), 

12.92 q (ClS), 19.02 q (C3' & 
34.34 t (C-2). 36.78 d (C-7), 49.60 d (C-11), 49.84 d (C2'), 

53.44 t CGQ). 66.01 d (CLl), 69.37 d (C-8). 70.40 (C4 or ClO), 71.56 (C4 or 
GlO), 71.99 d tF6), 74.31 d (C3), 175.87, 176.36 and 176.36 (G-5, C-12 and Cl') 
Ms:m/z at 368 (M ), 350, 298, 280, 262 and 261. 

1H NMR of ( 
(H-la), 1.6 d5 

5 + TAI) s 1.20 d (J=? H,, H-3' 8 H-4'), 1.32 d (J=7 Hz, H-13), 1.60 s 
s (H-15), 2.00 dd (J=lS & 4 Hz. H-gal, 2.60 ddd (J--1.5, 12 & 12 HZ, 

H-71, 2.68 sept (J57 Hz, H-2'). 2.72 dd (J=l & 15 Hz, H..Qb), 3.56 dd (J~2.5 & 10 Hz 
H-1) * 4.86 d (J=ll Hz, H-6), 5.36 dd (J=1 61 7 Hz, H-31, 5.48 m (H-B), 8.24 s br and 
8.44 s br (two NH). 

ACZl’YMTION OF 15 I 
To a solu%on of 10 mg of 12 in 1 ml of pyridine was added 1 ml of acetic 

anhydride and the reaction mixturg-was Left overnight at room temperature. The 
reaction mixture waS then diluted with 200 ml of water and extracted with dichloro- 
methane ( 3x75 ml ). The washed and dried extract was evaporated and pyridine was 
removed by co-distillating with toluena in vacua. The residue obtained was Purified 
by preparative TLL (EtOAcrHexane, 
IR (cm-l): 3450, 2950, 2925,177s. 

lil) to have 10 mg of the acetate 16 as a gum. 
1750, 1740. 1460, 1390, 1325, 1255:=11?5. 1150, 

1050 and 1025; lH NMR fAssFgnment by DD8)r 1.22 d (517 HZ, H-3'), 1.23 d (J=7 Hz, 
dd br,c:$ ; b%-4'L9';;2 s (H-151, 1.29 d fJ=7 Hz, H-131, 2.11 s (acetate), 1.90 i-L-4') 

2.05 ddd (J=1, 2.5 6 11 Hz, H-2a), 2.20 ddd (J=7, 10 6: 
17 He, H-2b), 2.35*dd (J=; & 15 H,, H_9b), 2.35 dq (J=6.5 61 12 HZ, H-11), 2.59 dd 
(J=lO ES 2.5 Hz, M-l), 2.52 ddd (J=l.5, ll& 12 Hz, H-71, 2.64 sept (J=? Hz, H-2'). 

393.2, 351.2, 334.2, 333.2, 
189.1, 175.1, 161.1, 147.1, 

Measured mass of the (Mrl;H)+ ion is 411.1995 (FAB pa), 
mass calculated for C21H3108 is 411.2018. 

NaIO4 TR~T~T OF & f 

To a solution of 5 mg of l5 in 1 ml of methanol was added four drops of ttle 
saturated solution of NaIO 

:! 
in water and left in the dark. After 72 hours the 

reaction mixture was dilut d with 100 ml of dichloromethane and washed with water. 
Evaporation of the solvent furnished the starting materia1 back in a quantitative 
yield. 

CONVERSION OF 12 INTO &$j I 

To a so&ion of 20 mg of a$$ in 2 ml of methanol at 0% ww added 40 mg of 
sodium borohydride end stirred at sec. After 10 X&n the reaction mixture Was dilu- 
ted with 100 ml of water, acidified with dilute acetic acid and extracted with 
dichloromethane ( 5x75 ml ). The washed and dried extract was evaporated and the 
residue thus obtained was purified on TLC to furnish 20 mg of A? as a gum. Compound 
7 was found to be unstable and therefore, 
&ta could be obtained. However, 

no satisfactory spec%al and analytical 
its dlacetate 

11.9 Hz, H-71, 2.51 dd (J=3.1 61 10.0 Hz, H-11, 2.59 Sept (597 Hz, H-2'), 4.66 d 
(J=lO Hz, H-61, 5.15 dd fJ=llj 61 7.2 Hz, H-3), 5.38 ddd (J~i.5~~3.2 6 4.3 Hz, H-8) 
and 6.05 d (3x4.5 HZ, H-5); C NMR (75 MHz, assignment by K. C 20 COSY and DEFT 
NMR experiments) t 10.51 q (C-13), 11.18 q (ClS), 19.06 q (C3'), 19.12 q (C-4'). 
21.17 q (acetate Me), 21.33 q (acetate Me), 24.42 q (C-14). 24.42 q (C14), 32.42 t 
c-2) * 34.34 d (C2'), 39.32 d (Gil), 48.92 d (CL?), 50.44 t (C-9). 53.47 d (C-1). 
65.70 d (C&8), 68.99 s (C4 or PLIO), 72.38 s (C4 or ClO), 73.85 d (C-61, 76.4ld 
(~3)~ 98 54 d (~53, 170.00 (C_12f, 170.57 (acetate C=O), 176.04 (Cl'). msn(/s 
at 410 (M*~AC-H), 395. 394, 392, 375, 333, 332, 317, 316, 306, 305, 288, 256, 255, 
254, 248, 247, 246, 203 and 71. ~1 M8 (CH )I m/a at 456 (M+2), 439, 438, 410, 398, 
397, 396, 392, 382, 381, 379, 378, 377, 2$8 and 230. 

TREATMENT OF .&z WITH MCpBA I 

To a solution of 50 mg of 41 i n l ml of dry dichloromethane was added 100 mg 
ofra.o_chloroperbensoic acid and the reaction mtxture was left for overnight stirring 
at room temPeratire. It was diluted with 200 ml of dichloromethane, washed success- 
ively.with dilute solutions of potipls~i~m iodide , sodium thiosulphate and sodium 
bicarbonate and finally with Water. The dried solution was then evaporated to get 
a residue which was identical with 12 on 21% IR, Ms and NMR spectra. 



ACIGTYLATION OF &s I 

To a solution of 95 nq of A2 in 3 ml dry pyridine was added 3 ml acetic 
anhydride and w&s left overnight aE room temperature. The reaction mixture was 
worked up as usual and the residue purified by preparative TIC to furnish 90 mg of 

# 
es a gum (EtOAerHexane, ati, 

1 IR (cm- 11 3500, 1780, 1740, 1460, 1400, 1325, 
50, 1175, 115O end 1075; H NMR (2OO MHar 1.21 d (J-7 H, X-3' 6r H-4'), 1.29 d 

(~m6.5 x2, a-13), 1.39 s (H-141, 1.61 s (Ll5), 1.90 dd br {J*15 & 4 HZ, B..Qa), 
2.12 s (acetate), 2.10-2.50 (overIepping signals of H-l, H-2, K7, H-Qb.& B-ll), 
2.60 sept (Jq HZ, i-L-2'), 4.90 d (J=10.5 Hz, H-6)) 4.95 dt (J=l& 8 HZ, H-3) and 
5.40 t br (J=3 HZ, H-8). Wlm/z at 368 (M+-CIi CO) e 351, 335, 323 and 318. Meersured 
mass of the (I@_CH2CO) ion is 368.1822, mass galed. 368.1835 for ClgH2807. 

REACTION OF a WITH 8F3. Et20 I 

T0 a solution of 90 mg of 20 in 0.5 ml of dry dioxane and 3 ml of dry 
&ethyl ether chilLed to O*C was taded 8 drops of freshly distilled (over CaH ) 
BF .Et 0. The reaction mixture was kept at room temperature for overnight, &&ted 
vi h 280 ml of ether, washed with water a. , and dried solution wes evaporated. The 
gummy residue gave six major spots on TX. Separation by preparative TLC (EtOAcr 
Hexane, lr2, three developments) furnished 12 (8 mg, m.p. 218*C, Hexane-EtOAc), ?A 
(25.2 mg as a gum), pZ (9.6 mg as a sum), 23 (8 mg as a gum), 25 (20 mg. mP. 
178*C, EtOAc) and 25 Tll mg, m.p. 190°C, EfCiAc). 

Compound & was characterized on the basis of its identical spectral data 
(IR, NW & NQ.) with that of authentic 3.2. Rixed melting points with the authentic 
sample also showed no depression. 

As 21 was found to be unstable, its satisfactory analytical data cauld not 
be obtainaa. 

CONVERSION OF a& INTO 12 : 

TO a solution of 15 mg of 2 
=* 

in 1 ml ethanol was added a few drops Of 5% 
solution 0f NaHCO in water and le t at room temperature overnight. The reaction 
mixture was dilutad with 100 ml of dichloromethane , washed with-water and dried. 
Evaporation of the dried solution and purification of the residual mass by prepa- 
rative TLC (EtOAcaFet.ether, lr1) furnished 10 mg_pf 12 as a gum which crystelliued 
from chloroform in three days, m.p. 152OC. IR (cm )I fi45p, 1780, 1740, 1685, 1475, 
1440, 1390, 1275, 1240, 1225, 1195, 1110, 1060 and 1000; H NMRl 1.30 d (J=7 H,, 
H-131, 1.50 s (C15)r 1.58 s (H-141, 1.68 dd (Jm15 & 1.8 Hz, H-2a). 1.90 d (J=lO.2 
Ha, H-5),2.10 s (acetate), 2.55 (overlapping signals of H-7 8 K-11), 2.64 dd (J=lS 
& 8.5 Hz, H-2b), 4.66 t (5-510.2 Hz, B-6), 85 dd (Jll.8 8 8.5 Hz, H-3-3) and 6.08 s 
(two protons, H..8 & KQ). HSS~$ at 322 , 279, 263, 262, 246, 239, 237, 218 
and 203. t4easyred mass Of the b3 ion iS 322.1394 (EIm1, t'6W?S calcd. for c x 06 
is 322.1417. H NMR of (22 + TAI) (60 MH&t 1.36 d (J=7 HZ, H-13), 1.58 s t&$$. 
2.10 d (J=lO.Z Hz, R-5),=$.00 t (J-10 Hz, 
6.10 s (two protons, H-8 & H-9) and 8.30 s br (NH): 

H-61, 5.40 dd (Ja1.8 & 8.5 HZ, B-31, 

Spectral data of 23 I IR (cm-l) I 3500, 1775, 1750, 1685 and 900. 'H BMR (AsSi nment 
by IDS): 1.20 d, r:21 d (J=7 Hz, Et3' & H-4'), 1.27 d (357 H,, H-131, 1.35 9 4 H-141 
1.45 d (J=3 Hz, fd15). 1.43 m (H-Qa), 1.79 m (h-2a). 1.95 dd (Js5.5 & 15 Hz, &Qb), 

2.25 (overlapping signals of H-7 & Ii-2b), 2.39 dd br (J=10.5 & 
2-60 sept (Jr6.5 HZ, H-2'). 4.85 ddd (J=3, 7 8 10 Hz, H-31, 4.98 dd+ 

and 5.29 ddd (5~2.5, 4 & 5.5 Hz, s8)r MSrm/z at 370.1513 (M - 
CH CO H), 350, 342, 332, 330, 327, and 307. Mass calcd. for C$12706F (M - 
CH; ci),H ) is 370.1519. 

Spectral data Of 24 : IR (cm-')% 3500, 1775, 1750,168O and 900r 'H EMU 1.17 d, 
1.19 d (5~7 Hz, lrf' & I-l-4'). 1.27 d (J=7 Hz, H-13) 1.33 s (H-15). 1.40 d (J=2.4 
Hz, h-14). 2.13 s (acetate), 2.59 sept (J=7 Hz, H-20, 4.97 t br (J=10.5 HZ, B-61, 
5.00 d br (JzlO.4 Hz, H-3) and 5.27 m (H-8). **m/r at 430 (H+). 370, 368, 350, 
342, 332, 330, ,327 and 307. 

Spectral data of llIR (cm-')* 3M0, 1775, 1740, 1460, 1405, 1380, 1325, 1250, 
1205, 1175 and II t H NMR (Assignment by DES)* 1.20 d, 1.21 d (J=7 Hz, H-3' & 
H-4'), 1.23 d (J=7 Hz, H-131, 1.25 d (J=7 Hz, H-Cd, 1.40 s (H-14), 2.08 Sd (J=5 6 
1.5 Hz, I-Lsa), 2.20 dd (J=lO C 15 Hz, H-9b), 2.45q (517 Hz, B-41, 2.54 (2 Protons, 
centra of AB system, H-pa 61 H-2b), 2.61 sept (J=7 He, H-2'), 2.60 (overlapping 
signals of H-7 & Rlti, 4.65 d (J=ll HZ, H-6) and 5.49 dt (J=g & 10 Hz, H-8). 
MStm/s at 350 (M?, 332, 280, 262 and 244. 

Spectral data of &$ s IR (cm-3 i 345O, 2900r 1780,11740, 1710, 1460, 1405, 1395, 
1325, 1250, 1205, 1175, 1125, 1075, 1050 and 995; H NMR (Assignment b DI@* 
1.22 d, 1.23 d (J+7 Hz, K.3' and H-4'), 1.31 d (J=7 Hz, H-131, 1.44 s v B-141, 1.65 
s br (H-15),1.98 dd (a14 & 15 Hz, %9a), 2.34 dd (J=5 & 15 Ha, lL9b)r 2.28 dd (J= 
7.5 & 17 HZ, H-2a), 2.36 as (J=7 & 11.5 Hz, H-111, 2.42 dd (Jm8.5 S 17 HZ, H-2b), 
2.5~ ddd (J=1, ll & 11.5 Hz, H-71, 2.64 sept (Jm7 Hz, &2'), 2.79 dd (5~7.5 & 8.5 
Hz+ ILl), 4.97 d (J=ll Hz, H-6) and 5.44 ddd (J+j, 4 & 1 Hz, H-8). m:m/z at 350 
(M 1, 280, 262 and 71. 

CONVERSION OF 2jj INTO 28 I 

To a solution of 10 mg of 25 in 2 ml of dichloromethene and 1 ml of methanol 
was added 200 ITUJ of Silica gal G ?zr TLC (E Merck, India), stirred for 48 hours. 
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Then the reaction mixture was filtered, silica gel was washed with 25 ml CH Cl and 
the the Solvent evaporated under reduced pressure to furnish a gumny mass. 
tive TLC (EtCAcrPet.ether, 

&e&a- 

crystalline 3 mg of a. 
111) of the gum afforded crystalline 5 mg of 22 and 

CCNVERBION OF &;s INTO ;1:! a 

A solution of 100 mg of 
sodium methoxide solution (0.5 h 

4 in 2 ml of dry methanol was treated with 1 ml of 
, obtained by dissolving rv25 mg of sodium metal 

in 1 m1 Of methanol at O'C) in methanol at O°C and the reaction mixture was kept 
overnight at room temperature. It was then diluted with cold water, acidified with 
dilute acetic acid and extracted with ethyl acetate ( 5x75 ml ). The dried extract 
was evaporated under reduced pressure, acetic acid.was removed by CO-diSti llating 
with toluene under vaccum. Purification by preparative TLC (EtOAcIHexaae, 4:1), 
furnished 70 mg of 21 as the major product m.p. 13p°C 
1770, 1450, 1390, lb5, 1190, 1150, 1060 and 975; 

(EtOAc). IR (cm )I 3500, 
H NMR (270 MHz) s 1.09 dt (5~7 & 

12.5 HZ, H-2b), 1.19 s (H-141, 1.25 d (5~16.5 Hz, H-131, 1.69 m (H-15), 1.79 dd 
(J=5 8 13 HZ, I(-9a), 
H-2a), 

1.88 dd (J=11.5 6r 13 Hz, H-9b), 2.40 dt (5~12.5 8 7.5 Hz, 
2.48 dg (3=7 8 13 Hz, H-111, 2.79 dd br (J=7 8 7.5 Hz, H-l), 2.70 ddd (J= 

4.5, 7 8 13 Hz, H-7), 4.39 t br (5~7 Hz, H-31, 
(515, 7 8 11.5 Hz, H-8). 

4.64 d (J=4.5 Hz, H-6) and 5.02 ddd 
mStm/z at 282 (M+), 264, 246, 178, 156, and 108. MS CI 

(isobutane) I m/z at 283, 265 and 247. 

EPOXID4TION OF 21 I 

TO a SOlUtiOtI of 50 mg of 21 in 2 ml of dry dichloromethane was added 100 mg 
of MCPBA and stirred for 14 hours? The reaction mixture was then worked up as usual 
and the residue was purified by preparati 
45 mg of the epoxide &A as a gum. -1[ 

e TLC (EtLAc:Pet.ether, 411) to fur ish 
IR (cm 1: 3500. 1778, 1600, 1145 and 990; P HNMR 

1.29 d (J=7 Hz, H-131, 1.36 s (H-14), 1.49 s (H-U), 1.92 dd (J=17 & 5 Hz, H-gal. 
2.64 ddd(J=4.5, 7 C 13Hz,K7), 3.7 m (overlapping signals1of H-3 61 H-6) and 4.50 m 
(H-8). %slm/z at 308 (M'j 292, 291, 277 264 and 257. H NMR of ( 
1.29 d (H-131, 1.49 S 0-L;5), 1.60 s (H-di4), 3.2 ddd (H-7), 4.5-5. + 

a + TAI)(60 MHz) 
(overlapping 

signals of H-3, H-6 8 H-8). 

REACTION OF &WITH sF3st20 : 

A solution of 40 mg of 3A in 2 ml dry diethyl ether and 0.5 ml dioxane was 
chilled to Q°C and treated with; 3 drops of freshly distilled (over CaH ) BF .Et C 
The reaction mixture was Stirred at O*C for 15 min and then left in th$ dar 2 at2 
room temperature. After 12 hours it was worked up as described earlier. The residue 
showed two major spots on TLC, which were.isolated by preparative TLC (EtOAcrPet. 
ether, 481) to furnish 20 mg of 22 as a gum and 16 mg of & as a gum. 

Spectral data of 2% a IR (Trn '1) I 3500, 2900, 1775, 1705, 1475, 1390, 1200. 1175, 
1140, 1060, 1040 and 990; H NMR (Assignment by DCS): 1.35 d (J=7 Hz, H-131, 1.42 s 
(H-141, 1.56 dd (J=l2 & 14 Hz, H-9a), 1.75 d (J-2 Hz, H-151, 1.98 dd (J=S 8 18 Hz, 
H-la), 2.05 ddd (J=l, 4.5 & 14 Hz, H-9b). 2.14 dg (J=7 8 14 Hz, H-111, 2.71 dd 
(~=6.5 8 18 HZ, H-2b), 2.92 ddd (J=3.5, 7.5 L 14 HZ, H-7)) 3.25 m (H-l), 9.02 d br 
(J=3.5 Hz, H_6),and 5.12 ddd (J=12, 4.5 & 7.5 Hz, H-8); I+LS~slrr(/z at 280tM a, ?79, 
263, 262, 244, 222, 219, 207, 204, 167 and 149. Mass ca1cd. for C 5H oC (M) ,iS 
280.1095; Found 283 

:I 
099. Acetylation of compound 29 gave compoun & 3& Spectral 

data pf $Q 8 IR (cm )a 3500, 2900, 1775, 1740, 1776, 1475, 1375, l??OO, 1175 and 
990: H f?~%r 1.17 s br (H-141, 1.37 dd (J=6.5 6; 18.5 Pz, H-2a), 1.39 d (5~7 Hz, 
%13), 1.80 d (J=2 Hz, K15)r 1.87 d (J=lO 6 14 Hz, H&a), 2.18 (acetate), 2.20- 
2.30 (overlapping signals of H-9b and H-11), 2.62 dd (Jz6.5 8 18.5 Hz, H-Pb), 
2.92 ddd (J=5.5, 8 & 11 Hz, H-71, 3.10 ddd (J=2f 3 8 6.5 Hz, H-l), 5.08 ddd (5~4. 
8 & 10 Hz, H-8) and 6.10 d br (5~5.5 Hz, H-6); H NMR (C D) (270 Miz)l 0.71 S 
(H,14) * 0.98 d (Ja6.5 Hz, H-131, 1.07 dd (J-10 & 15 Hz, fi-Ba), 1.52 d (J=2,5 Hz, 
H-151, 1.54 (acetate), 1.66 dd (Ja4.5 & 15 Hz, H-9b), 1.81 dd (5~18.5 & 4.0 HZ, 

H-Za) , 1.82 dq (J=7 8 11.5 Hz, H-10, 2.13 dd (J=18.5 8 6.5 Hz, H-2b), 2.49 ddq+br 
(J=2.5, 4.0 8 6.5 Hz, l-S-1) and 5.70 d br (J=5.5 Hz, tL6, H-8). w:rcy'z at 322 (M) 
280 and 262. Calcd. for C H 0 I mol.wt. 322.1414. Found (MS) 322.1426. 

As compound 22 was '&$d6to be unstable, its spectra1 data could not be 
recorded. 

ACETYIXFION OF 22 : 
To a soluEion of 15 nq of 

anhydride and left in the dark. A 1 
2 in 1 ml of dry pyridine was added 1 m1 acetic 
ter the overnight reaction, it was worked up as 

336, 321, 320 and 305. 

ACETYXATION OF 22 : 

was dissolved in 2 ml of dry pyridine and 2 m1 of acetic anhy- 
dride was added it. After four hours, the reacticn mixture was worked up as 
usual and the residue was purified by prepprative TLC (EtOAcaHexane, 181) to funi- 

m.p. 125OC (EtOAqA iP&c; l~~s3~~fH2‘3~~, 1775, 1740, 1450, 1375, 
1000 and 975; . 1.35 d (Jr7 Hz, H-131, 

1.75 dd (J=1 & 2 Hz, H-151, 1.83 dd (JmlO.5 & 13.5 Hz, - d9a) , 2.02 dd br (J54.5 8 
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13.5 HZ, L9b), 2.08 (acetate), 2.13 s (acetate), 2.40 CR (J=6.5 & 12;s Hz, H-11), 
2.63 ddd (J-4.5, 6.5 8 13 Hz, H-2a), 2.75 ddd (J=4, 7.5 & 12.5 Hz, %7), 2.W m 
(H-l), 5.09 ddd (Jr4.5, 7.5 8 18.5 HT, H-8), 5.48 qt br (J-16 6.5 Ha, H-3), 5.93 d 
(5~4 Hz, &a). Ms:m/z at 366 (M absent), 307, 293, 288. 279, 264, 263, 262, 259, 
144 and 132, HRMS for m/z at 307 found 307.1530 (2 0.002). Calcd. 307.1539 for 
C17H3305 (M -CH,CG@. 

REACTION OF 28 WIlti MCPBA t 
A solution of lO5 mg of 8 in 5 ml of dry dichloromethane was treated with 

210 mg of fichloroperbensoic ac $ end the reaction was monitored by TLC. After 3 
12 hours, the reaction mixture was worked up as usual and the residue showed four 
mejor spots on TIC which were isolated by preparative TIC (EtGActPet.ether, 1:2~ 
three developments) to furnish 26 mg of 2% (mp. 135% EtOAoHexane), 18 mg of 
2 as a gum, 16 mg of SQ as a gum, 15 mg-?% 22 as a gum. 

Spectral dfta of p 
t 

t IR (cm-') % 3500, 2950, 178Q, 1750, 1740r 1460, 1375, 1225, 
and 10501 H NMR &signment by COSY 45 spectrum),$ 1.22 s (%14), 1.34 d (5=7 Hz, 
H-131, 1.44 s (H-15), 1.70 ddd (J-1.5. 4 8 15 Hz, H-2a). 2.10 s (acetate), 2.20 s 
(acetate), 2.00-2.30 (overlapping signals of H-2b, H-9a 8 H-9b), 2.52 dq (J=12.5 6 
7 Hz, H-11), 2.62 dd (J=4 6 10 Hz, H-l), 2.80 ddd (J~5.5, 9 6 12.5 Hz, H-71, 5.08 
dt (J34.5 8 9 Ii%, K8)r 5.14 dd (J=1.5 6 6.5 Hz, H-3) and 5.32 d (Ja5.5 HZ, H-6). 
a&s at 382 (M), 365, 340, 323, 322, 280, 263, 262, 
173, 164, 148, 124, 95 and 43. (+) FAB M9slm/z at 405.3 

24zI~~~j~s,3~3a ~~~~~r, 

365.3, 323.3, 305,2, 279.2, 263.2, 245.2, 235.2, 214.1, 203.2, 
149.2+ 147.2# 133.2, 123.2. 109.2, 91.1, 81.1 and 69.1. The measure: &ass ;oi 

* 

(M+H) ion in the (+I FAB spectrum is 383.1635, calcd. for C19H2708 is 383.1705. 

Spectral data of 36 a IR (cm-l)1 3580, 3040, 2gW), 1775, 1745 (vary strong band), 
1450, 1400, 1325,=i[250, 
1.18 d tJ=7 Hz, H-131, 

1225 and 1050; %i NMR (Assignment by COSY 45 spectrum) 8 

acetates), 2.20 (H-gal, 
1.52 s (H-14), 1.66 s (H-151, 2.00 (H-2a), 2.15 s (two 
2.25 (H-9b), 2.35 (H-Pb), 2.45 (H-l), 2.88 (H-7, H-111, 

4.82 m (H-81, 5.26 dd (J=7 & 11 ?I%, H-3) and 5.68 d (J=9 Hz, H-6). Wsm/z at 382 
(M ), 339, 304, 280, 262, 247, 95 and 43. 

Spectrql data of 
2 
z t IR (cm '+I 3500, 1775-1725, 1450, 1425, 1375, 1250, 1200 and 

1058; H NMRz 1.3 d (5~7 HZ, H-131, 1.43 s, 1.45 s (H-14 61 H-l%, 2.05 s (acetate) 
2.15 s (acetate), 1.90-2.20 (overlapping signals of H-2a. H-9a 8 L9b), 2.60 dd 
(J-7 & 16 Hz, H-2b), 2.70 dd (Jt5.5 & 7 He, H-l), 2.74 dq (517 8 12 Hz, H-11), 
2.85 m (H-71, 4.61 d (J=7 Hz, H-61, 5.09 ddd (J=4.7, 7.7 6 10.8 Hz, H-8) and 5.25 
d br (J=ll.4 Hz, H-3). MSjrm/z at 399 (M -ti, 356, 341, 339, 338, 223, 298, 297, 
296, 295, 281, 280, 279, 263, 262, 261, 244, 243, 231, 222, 199, 182, 160, 142 and 
43. HRMS for m/z at 341 found 341.1585 (rf: 0.002). Calcd. 341.1593 for C17H2507 - 

SODIUM BOROHYDRIDE P.EIXJCTION OF 14 s 

A solution of 20 ng of compound 34 in 2 ml of methanol was cooled to O'C 
and treated with 25 mg of sodium borohyazide. The raaction mixture was stirred at 
O*C for 10 min. It was then worked up as usual and the residue _prnished 12 mg of 

as a gum by preparative TLC (FtOAcrPet.ether, 281). IR (cm 1: 3500, 1786, 
1375, 1225 and 1050; H NMR (90 MHz) 8 1.10 d(Je7 Hz,H-131, 1.18 s 

4.80 m (H-3) and 5.25'd (Jr4.5 Hz, H-6): MS:m/z at 384 (M ), 367, 
s (H-15) 2.00 s (acetate) 3.50 d br (J=ll $2, %4), 4.70 m (H-8), 

341, 34Or 325, 
266 and 43. %I NMR of (Ifr + TAI) (60 MHz): 1.35 s (H-141, 1.45 s (H-15). 
(overlapping signals of-%3, 

4.90-5.20 
H-4, H-6 and H-8) and 8.30 s br (two NH). 
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