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Abstract - 6P-Thioamidopenam lg-sulfoxides on thermolysis gave methyl 
2-(3-substituted 4,5-dithia-2,7-diazabicyc10[4.2.01oct-2-en-8-0ne-7- 

y1)-3-methyl-but-3-enoate (1.2.4-dithiazineazetidinonesl. The reac- 

tion of these compounds with halogenating agents is discussed. 

The sulfenic acid intermediate obtained by the thermal sigmatroplc rearrangement 

of penicillin sulfoxides have been trapped either intermolecularly (with olefins 

or a~etylenes,l-~ a ~ o c o m p o u n d s , ~ ~ ~  arylsulfonic acidsP7 silylated amides,l 

imides9 and mercaptanslO-13) or intramolecularly (with trimethylphasphlte) .I4, l5 

Many of these products are utilized for the preparation of cephalosporins and 

modified penicillins. 10-13,16 

Tanida and co-workers reported that 6P-thioamidopenam lp-sulfoxides,17 3, on 

heating in D20-toluene, gave the thiazolineazetidinones. 8, by way of the 

(unisolated) intermediate 1.2.4-dithiazineazetidinone, 1, which we have isolated 



in good yield.18 Some aspects of the chemistry of the 1.2.4-dithiazineazeti- 

nones are reported in this paper. 

The 6P-thioamidopenam 1P-sulfoxides 2'' required as starting material were pre- 

pared from the 6P-phenoxyacetamidopenam lp-sulfoxide 1 by treatment with PC15 

in the presence of a base followed by H Z S  The 60-thiocarbamidopenam lP-sulf- 

Scheme 1 

oxides 2 were prepared by either coupling 6P-aminopenam lp-sulfoxide 4 with 

phenyl chlorothioformate or by the reaction of compound 4 with Cs2 in the pre- 

sence of triethylamine and methyl iodide. Compound 2 was esterified to its 

methyl ester 3 with one equivalent of diazomethane. In excess of diazomethane 

compound 2 or 2 gave the N-methyl derivative 5 which readily epimerized at C6 

either by treatment with a base such as triethylamine or by standing with silica 

gel or when left in contact with diazomethane solution in THF for an extended 

period of time. Thus, compound &, treated with an excess of diazomethane for 

over 17 hours at O'C, was converted almost completely to compound 6 which was 

obtained as an amorphous white powder, nmr (CDC13): : 1.26 and 1.73(s, s ,  6H. 

gem-CHj), 3.62(s, 3H. N-CH3), 3.90(s, 3H. 0CH3), 4.63(s, 1H. C3-H), 5.12(d, 

J=2Hz, C5-H), 6.01(d, J=ZHz, C6-H), 7.06-7.53(m, 5H, C&). 
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The 6P-thioamidopenam lp-sulfoxides i on thermolysis at lZODC in a suitable sol- 

vent like toluene or dioxane in a nitrogen atmosphere for 2-4 h (reaction time 

depends on the nature of Rl gave the 1.2.4-dithiazineazetidinones 1. The ther- 

molysis reaction required carefully controlled reaction conditions. The stabil- 

ity of compounds 1 and their further reactions were dependent on the nature of 

the R group. Compound and were quite stable whereas compound 3 was un- 

stable and rapidly converted to compound 8 with other unidentified products on 

exposure to light, moisture and air. 

The conversion of the thiazolineazetidinones 8 and azetidinone disulfides to the 

3-iodocephams 10 and 2-iodomethylpenams in high yields have been r e p ~ r t e d . ~ ~ ~ ~ ~  

The 1.2.4-dithiazineazetidinone 3 reacted with iodine in solvents such as tolu- 

ene, dioxane and methylene chloride to form the complex A (with 1 atomlc equiva- 

lent of 121 or complex B (with 1 molar equivalent of 121. The nmr and ir spectra 

and tlc of these complexes'were different to each other. The complexes were 

comparatively stable in the absence of moisture. On addition of water, complex 

A gave high yields of the symmetrical azetidinone disulfide 9 which on further 

treatment with I2 and water gave 3-iodocepham g , 2 2  while complex B gave the 

3-iodocepham 10 (a small amount of the 2-iodomethylpenam was detected in the nmr 



spectrum of the crude product). Complex A and complex 8, on treatment with 

aqueous sodium thiosulfate gave the thiazolineazetidinone &. Compound II? was 

more stable and did not behave in the same way as 3. However, compound II? on 

treatment with iodine itself or iodine in presence of mercaptan, followed by 

washing with sodium thiosulfate gave the thiazolineazetidinone e. The reaction 
with chlorine or sulfuryl chloride did not proceed in the same way as iodine. 

3-Phenoxy-1,2,4-dithiazineazetidinone II? reacted very slowly with sulfuryl chlo- 

ride lone or two mole1 in dichloromethane at roam temperature. After one hour 

the nmr and tlc indicate the presence of a considerable amount of starting 

macerial. However, when 3-phenoxy-1,2,4-dithiazineazetidinone 76 was dissolved 

in sulfuryl chloride, an immediate reaction occurred and produced methyl 2-[2'(R 

and S)-chloro-4'-0x0-3's-I . -phenoxy- ;. -chloromethyleneiminolazetidin-1'-yll-3- 

chloromethyl-3-chlorosulfenyl butanoate 1111 ,23 an isomeric mixture at C2 in a 

ratio of 1:4 1R:Sl. Compound 11, on stirring with water and working up followed 

by treatment with pyridine in an ice bath gave compound 12 as a mixture of geo- 

metrical isomers Z lCOOCH3 cis to CH3) and E I-COOCH) trans to CH3J in a ratio 

of 4:l. Compound g, on reaction with dimethylamine in CHZC12 at -60°C gave 

compound 13 whereas with excess of H2S in the presence of triethylamine at -60'C 

the thiazoline azetidinone episulfide 14 whose structure was determmed by its 

nmr spectrum. Further confirmation of structure 14 was obtained by converting 

the compound 14 to the thiazoline-azetidinone Q by reaction with triphenyl- 
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phosphine. Presumably the mechanism of formation of compound 14 involves the 

initial formation of the thioamide from chloroimine followed by the formation of 

the thiazoline ring; and the replacement of -SC1 by mercaptan followed by the 

formation of the episulfide ring. The spectral data of compound 14 indicate 

that the stereochemistry of the episulfide is similar to that reported for the 

oxazoline azetidinone episulf ide. 24 

EXPERIMENTAL 

Ir spectra were recorded on a Perkin Elmer 267 and Nicolet DX-FTIR spectrophoto- 

meter. N m r  spectra were recorded on a Varian EM-360A and a Brucker AM-300 spec- 

trometer using tetramethylsilane as an internal standard. 

Methyl 6p-phenoxvthioacetamidopenicillanate ID-sulfoxide (3a): 

Phosphorous pentachloride (26.4 g, 0.126 mol) was added in one lot to a stirred 

cold (-70°C) solution of methyl 6p-phenoxyacetamidopenicillanate lp-sulfoxide 

(1.45 g, 0.1185 moll and dimethylaniline (36.3 g, 0.3 moll in methylene chloride 

(600 ml). After stirring the reaction mixture for 0.5 h, H2S gas was bubbled 

for 1.5 h at -70-C and for an additional 1.5 h at O'C. The reaction mixture was 

poured onto ice cold aqueous NaHC03 I750 ml) solution. The organic layer was 

separated and washed with water, dil. HC1 and brine solution, dried over Na2S04 

and gave a yellow powder which was purified by column chromatography on silica 

gel using chloroform as eluant to give 23.0 g (49%) of the pure thioamide, mp 

144-145-; Nor lCDCl31 r : 1.25 and 1.75lbrs, 6H. gem-Cg3), 3.881s. 3H. COOCg3), 

4.78(s, 1H. C3-H), 4.991s. 2H, 0Cg2), 5.23(d, J=4Hz, 1H. Cg-HI, 6.73 - 7.52lm, 
6H. C6& and C6-H), 9.88Id. J=lOHz, 1H. NH). 

6P-Phenoxythioacetamidopenicillanic acid lp-Sulfoxide l2aL: 

Chlorotrimethylsilane (0.148 ml, 3.3 m o l )  was added to a stirred solution of 

anhydrous 6B-phenoxyacetamidopenicillanic acid lp-sulfoxide and dimethylaniline 

(1.14 ml, 9 m o l )  in dry CH2C12 I20 ml). After stirring the yellow solution for 

30 min at ODC, it was cooled to -30°C and PC15 (0.605 g, 3.3 mmol) was added. 

The resulting mixture was stirred for 3 h at -30°C, and H2S gas was bubbled 

through the dark green colored mixture for 1 h keeping the temperature between 



-2j°C to O'C. The mixture was poured onto ice cold saturated NaHC03 solution 

which was then extracted with ether. The alkaline aqueous layer was acidified 

with dil. HCl and extracted with ethyl acetate (3 x 50 ml). The combined ethyl 

acetate extract Was washed with water, dried over Na2S04 and concentrated to 

give 0.73 g of a yellow solid which was purified by column chromatography on 

silica gel to give 460 mg (40%) of the product; mp 145-149'tdec); mr(DMS0-d6) 

:,: 1.20 and 1.53(s, s ,  6 ~ ,  gem-Cg3). 3.52(s, 1 ~ .  COOH), 4.43(s, l ~ ,  c~-H), 

4.92(s, 2H. OCBIi), 5.58(d, J=4Hz, 1H. Cg-H), 6.56(dd, J1=9Hz, J2=4Hz, 1H. Cg-H), 

6.90-7.49(m, 5H. C6H51, 10.16(d, J=9Hz. 1H. NH). 

6P-Phenoxvthiocarbamidopenicillanic acid 1B-Sulfoxide (2b): 

To an ice cold basic solution (pH 8 made by addition of 2N-KOH) of 6B-aminopeni- 

cillanic acid 1B-sulfoxide (23.2 g, 0.1 moll in a mixture of water (275 ml) and 

THE (125 ml), a solution of phenoxythiocarbonyl chloride (17.2 9, 0.1 mol) in 

THF (50 ml) and an aqueous solution of KOH (2N) was added simultaneously by 

dropping funnels at such a rate that maintained the pH of the reaction mixture 

at 8. After the complete addition, the reaction mixture was stirred for 1 h, 

stored in a refrigerator overnight and extracted with ethyl acetate. The aque- 

ous layer was acidified with dil. HC1 and extracted with ethyl acetate. The 

combined ethyl acetate extract was washed with water, dried over Na2SO4 and con- 

centrated, to give a yellow brown solid which was recrystallized with ether, to 

give 18.0 g (49%) of a white solid, mp 153-156'C (decl; nmr(DMS0-d6): : 1.29 

and 1.60(s, s, 6H. gem-CH3), 4.47(s, 1H. C3-H), 5.50(d, J=4Hz, 1H. C5-HI, 6.05 

(dd, J1=7Hz, J2=4Hz, lH, Cg-HI, 7.10-7.55(m, 5H, C&), 9.90(d, J=7HZ, lH, NHI. 

Methyl 6p-methyldithiocarbamidopenicillanate lp-sulfoxide (3c) and 6Pmethyldi- 

thiocarbamidopenicillanic acid 1B-sulfoxide (2c) 

Carbon disulfide (3.35 g, 0.044 mol) was added to an ice cold stirred solution 

of 6P-aminopenicillanic acid-lp-sulfoxide (9.28 g, 0.04 moll and triethylamine 

(8.5 g, 0.084 mol) in dry DMF (25 ml). After 15 h of stirring in the ice bath, 

methyl iodide (12.4 g, 0.088 moll was added and the mixture was stirred for an 

additional 0.5 h in the ice bath followed by overnight at room temperature. The 

solution was diluted with water and extracted with chloroform (3 x 50 ml), the 

chloroform solution was dried over Na2S04 and concentrated to give 8.6 g of 
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brown foam. The crude product was purified by chromatography on silica gel using 

ether as eluant, to give 4.6 g (33W of white crystals whose nmr spectrum indi- 

cates that it is a mixture of compound 2 and & in a ratio of 2:l. The compound 

3c was obtained by washing chloroform solution of the mixture with aqueous - 

NaHCO3. The chloroform layer was dried over Na2SO4 and concentrated to give 

compound as a white solid. mp 138-142°C; nmriCDC13): : 1.22 and 1.70(s, 8 ,  

6H, gem-CH31, 2.63(s, 3H. S-Cg3), 3.85(s, 3H, COOCg3), 4.75i.5, 1H. C3-HI, 5.21 

Id, J=4Hz, 1H. Cg-H), 6.75(dd, J1=9Hz, J2=4Hz, 1H. C6-81, 8.681d. J=9Hz, 1H. 

NH). 

Reaction of Diazamethane with 6P-Phenoxythiocarbamidopenici11anic acid 1s- s u l f -  

oxide i2b) 

A solution of diazomethane (obtained from 3.5 g of N-methyl-N-nitroso-p-toluene- 

sulfonamide) in ether was added to a 6P-phenoxythiocarbamidopenicillanic acid 

16-sulfoxide (5 g, 13.6 mollin tetrahydrofuran (50 ml) at 0°C and left for 1 

h. The excess of diazomethane was decomposed with acetic acid and the reaction 

mixture was concentrated. The residue was dissolved in dichioromethane and 

washed successively with water (3 x 50 mi) and brine. The organic phase was 

dried over Na2S04 and concentrated to give a yellowish brown foam which was re- 

crystallized with methanol to give the pure compound &. Yield 3.09 (58%) mp 

148-150°C; nmrlCDCl31 [ : 1.22 and 1.781s, s ,  6H, gem-Cg3), 3.88ls, 3H. COOCH3I, 

4.8is. 1H. C3-H), 5.27id, J=4Hz, 1H. C5-H), 6.55Idd. J1=lOHz, J2=4Hz, IH, Cg-H), 

7.10 - 7.51im. 5H. C6Xj), 8.22(d, J=lOHz, 1H. NH). Similarly, and a mixture 

of and & were treated with diazomethane to give the respective methyl esters 

3a and &. With excess (at least 2-3 equivalents) of diazomethane and a longer - 

reaction time, compounds 2 were converted to the N-methyl derivatives 5. In case 

of g and & quantitative yields of 3 and were obtained after 4-5 h at 0°C; 

while under similar conditions & gave a 1:l mixture of 3 and 2. Nmr(CDCl31 

.. : - 5a: 1.18 and 1.62iss. 6H. gem-CH31. 3.601s. 3H. N-CH3). 3.85(s, 3H. OCIi31. 

4.67is. 1H. C3-H), 5.05is. 2H. 0Cg2), 5.481d. J=4Hz, lH, C5Hl, 5.62(d, J=4Hz, 

lH, C6-g), 6.90-7.40(m, 5H. CgHgI. z: 1.22 and 1.10(s, s ,  6H, gem-CH3), 3.52 

( S ,  3H, N-CH31, 3 . 8 5 1 ~ ~  3H. 0Cg31, 4 . 7 2 1 ~ ~  lH, C3-81, 5.42ld. J=4Hz, IH, C5-HI, 

5.63(d, J=4Hz, lH, C6-HI, 7.10-7.58(m, 5H, C6Hj). z: 1.28 and 1.701s, s, 6H, 



Methyl 2-(3-phenoxymeth~l-4,5-dithia-2,7-diazabicyclo[4.2.O]oct-Z-en-8-one-7-vl)- 

3-methylbut-3-enoate (7a) 

A mixture of methyl 6-phenoxythioacetamidopenicillanate lb-sulfoxide (a, 0.5 g, 

1.35 mmol) and dimethylaniline (4.5 drops) in purified toluene (60 ml) was re- 

fluxed under stirring using a Dean Stark trap in a N2 atmosphere at 12O'C for 

1.5 h. The reaction mixture was concentrated under high vacum and the residue 

was dissolved in chloroform and washed successively with dil. HC1 and water, 

dried over Na2S04 and concentrated to give 300 mg the title compound. The title 

compound is not very stable and it is advisable to use it as quickly as possible 

preferably without purification. Nmr(CDC13) ,! : 1.90(s, 3H. CH3), 3.80(s, 3H. 

COOCg31, 4.85(s, 2H. 0Cg2), 4.95-5.20(m, 3H. CHCOOCH3 and Cx2), 5.60(d. J=5Hz, 

1H. C6-8). 5.70(d, J=SHz, lH, C1-H), 6.92-7.50(m, 5H, C6H5). Other related & 

and dithiazineazetidinone have been prepared and isolated. z: Yield 52%. 
nmr(CDC13j ;. : 1.97(S, 3H. CH3), 3.80(5, 3H. COOCH3), 4.99-5.20(m, 3H. CH and 

CgZ), 5.45(d, J=5Hz, 1H. C6-5). 5.69(d, J=5Hz, lH, C1-8). 7.15-7.50(m, C6gj). 

7c: Yield 45%. nmr(CDC13); : 1.91(s, 3H. Cg3), 2.47(s, 3H. S-CH3), 3.80(s, 3H. - 

CooCH3), 4.93-5.20(m. 3H. Cg and CH21, 5.62(d, J=SHz, 1H. C6-5). 5.82(dr J=5Hz, 

lH, Cl-E). 

Reaction of Iodine with Dithiazineazetidinone 7a 

( a )  With 1 atomic equivalent of 11: A mixture of the dithiazineazetidinone 2 
(378 mg, 1 m o l )  and iodine (127 mg, 0.5 mole) in dry dioxane 130 ml) was stir- 

red at ODC for 15 min. Moist air was bubblen through the reaction mixture which 

was stirred at room temperature for 16 h. The reactlon mixture was diluted with 

water and extracted with methylene chloride. The organic phase was washed with 

water and brine, dried over Na2S04 and concentrated to give 290 mg of the sym- 

azetidinone 9 .  N~~(cDc~~),'. : 1.73(s. 6H. CH3). 3.74(s, 6H. COCJC~~). 4.60(s, 4H, 

CH2), 4.77-5.63(m, 10H. Cg and CH2), 7.10(m, 10H, C6H5), 7.03(d, J=8Hz, 2H. NH). 

(b) With 1 molar equivalent of Iodine: A mixture of the dithiazineazetidinone 

7a (378 mg, 1 mmol) and iodine (254 mg, 1 mmol) in dry dioxane (30 ml) was stir- - 

red at O°C for 15 min. Moist air was bubbled through the reaction mixture which 

was stirred at room temperature for 16 h. The reaction mixture was diluted with 

water and extracted with methylene chloride. The organic phase was washed with 

sodim thiosulfate, water and brine solution, dried aver Na2SO4 and concentrated 

and purified by flash chromatography on silica gel using ether: hexane (3:l) as 
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eluant to give 150 mg (30%) of the 3-iodocepham 10. The yield of 10 was improved 

to 80% by the addition of thiourea or 2-mercaptobenzothiazole ( 1  equivalent) in 

the initial reaction mixture. The 3-iodocepham 10 was purified by flash chrama- 

tography on silica gel using ether: hexane (3:lI as eluant to give a yellow 

solid. mp 118-120°C; nmr(CDCl3I: 2.22(s. 3H. CH3), 2.98iABq. J=15Hz, 2H, 

C,-ci2), 3.85(s, 3H. COOCH3), 4.70is. 2H. CH2), 4.95(s, lH, CH), 5.42(d, J=4Hz, 

1H. C6-HI, 5.70 and 5.88 idd, J1=9Hz. J2=4Hz, lH, C7-HI, 7.85-6.92(m.6H.C& and 

NBI. 

(c) With 3 atomic equivalent of Iodine: The reaction was done in the same way 

as described above. The organic phase was washed with sodium thiosulfate, water 

and brine, dried over Na2S04 and concentrated. The residue was chromatographed 

over silica gel using ethyl acetate:hexane as gradient eluant, to give compound 

Ba in 48% yield; nmr(CDCl31: : l.BO(s, 3H. CHIf), 3.801s. 3H, COOCg31, 4.87- - 
5.13(m, 5H. CH and CH2S), 5.90(d, J=4Hz, lH, CH), 6.03cd. J=4Hz, 1H. CHI, 7.20 

(m, 5H. C&). The yield was improved by the addition of 2-mercaptobenzothiazole 

(1.5 equivalents) ln the initial reaction mixture. Similarly, compound @was 

obtained from in 54% yield; mp 108-110'C; ir(~~r)cm-l: 3081, 2907, 1763, 

1731, 1623; mr(CDC13). : 1.96is. 3H. Cg31, 3.80(s, 3H. COOCg3). 5.02(d, 2H. 

CHIl), 5.20is, 1H, CHI, 5.72id, J=4.5Hz, lH, CHI, 6.08(d, J=4.5Hz, lH, CHI, 7.32 

im, 5H. C&). 

Methyl 2-[2'(R and 5)-chloro-4'-0x0-3's- ..-phenoxy- -,-chloromethyleneiminoaze- 

tidin-l'-yl]-3-chlorometh~l-3-~h1o1osulfenl butanoate (11): 

Methyl 2-(3-phenoxy-4,5-dithia-2,7-dia~abi~y~lo~4.2.O]oct-2-en-8-one-7-yl~-3- 

methyl-but-3-enoate (z) (1.0 g, 2.7 moll was dissolved in distilled sulfuryl 

chloride (5 ml). There was an immediate reaction with the production of the 

title compound as was evident from the mr spectrum in sulfuryl chloride: Major 

product (2'5-isomer) ; : 1.73(s, 3H. CH31, 3.80(s, 3H. COOCX3). 4.10(s, 2H. 

Ci2C1), 4.63 ( s ,  lH, CB), 5.06(d, J=1.8Hz, 1 ,  3-HI, 5.50(d, J=1.8Hz, 1H. 

_trans B-lactam proton 2-8). 7.33(5~, m, C6H51; Minor product (2'-R-isomer) ,. : 

1.66(s, 3H. CH31. 3.82(s, 3H. COOCH31, 4.181s. 2H. Cg2Cll, 4.50(s, 1H. CH), 

5.70(dP J=4Hz, 1H. C3-HI, 6.17(d, 1H. J=4Hz, @-lactam proton C2-H), 7.33(m, 

5H. C&) in a ratio of 4:l. 



Reaction of Compound 11 with dimethylam 

To a cold solution of 1_1 (obtained by treatment of 500 mg of the diathiazine- 

azetidinone with sulfuryl chloride (3 ml), followed by washing with liaHC03 and 

water) in methylene chloride (20 ml) at -60DC under nitrogen, 1.84 ml of 7% di- 

methylamine solution in methylene chloride (10 ml) were added and the mixture 

was Stirred at the same temperature for 30 min, followed at -lODC for an addi- 

tional 30 min. The solvent was removed under vacuo and the residue was dissolv- 

ed in benzene, washed with water and brine. The organic phase was dried over 

Na2S04 and concentrated to give a brawn oil which was purified by preparative 

thin layer chromatography on silica gel using ethyl acetate: hexane (1:2) as 

solvent, to give compound 13 in 45% (160 mg) yield as an oil. ~rlneaticm-l: 

2943, 1787, 1728, 1645, 1595; and nmr(CDC13) :: 2.08(s, 3H. Cg3), 2.96(s, 6H, 

N(C~)121, 3.88(s, 3H. COOCg3), 4.56 and 4.80(ABq, J=12Hz, 2H. Cg2), 4.98(d, 

J=1.2HzP 1H. CZ-HI, 5.72(d, J=l.ZHz. 1H. C3-H), 7.30-7.40(m, 5H. C6g5). 

Reaction of Compound 11 with Hydroqen Sulfide 

Through a cold solution of compound 11 (obtained by treatment of 500 mg of di- 

thiazineazetidinone with sulfuryl chloride (3 ml), followed by washing with 

NaHCOj and water) in THE (15 ml) at -60DC, H2S gas was bubbled under nitrogen 

for 5 min. After stirring for 30 min at the same temperature, 0.72 ml of tri- 

ethylamine was added to the reaction mixture which was stirred at 0°C for 0.5 h. 

The pH of the reaction mixture was adjusted to 6 by addition of acetic acid fol- 

lowed by concentration. The residue was diluted with benzene and washed with 

water, the benzene solution was dried over Na2S04 and concentrated. The residue 

was purified by column chromatography on silica gel using ethyl acetate : hexane 

(3:17) as eluant. Yield 140 mg (55%). mp 99-101"~; ~r(~~r)cm-l: 1763, 1732; 

nmrtCDC13) 5 : 1.72(s, 3H, CHj), 2.50 and 2.80 (ABq, J=1.5Hzr 2H). 3.74(s, 3H. 

COOCH3), 4.58is. 1H. Cg), 5.70(d, J=4.25Hz, 1H. CB), 6.08(d, J=4.25Hz, lH, Cg), 

7.30(m. 3H). 7.40(mP 2H). The 13c nmr spectrum shows two CH3 carbons at 24.65 

and 52.42, one CH2 carbon at 32.55, three CH carbons at 61.80, 70.18 and 85.69, 

Phenyl carbons at 120.67, 126.15 and 129.54, and tert carbons at 41.05, 153.91, 

165.12, 166.71 and 167.51. 

Treatment of Compound 14 with tri~henyluhosphine 

A solution of compound 14 (400 mg, 1.095 m o l )  and triphenylphosphine (287 mg, 

1.1 mmol) in toluene (15 ml) was heated in a nitrogen atmosphere at 50°C for 3h. 
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The solvent was removed in vacuo and gave the crude product which was purified 

on silica gel column using ethyl acetate : hexane as gradient eluant, to give 

231 mg (77%) of compound g,  mp 109-11O0C. 
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