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Labonztoire de AjmthSse Organique, URA CNRS 11’415, Facultc des Sciences et dcs Techniques, 
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Abstract : We report here a new widely useful and applicable preparation of functional&d 
6H-1,3-thiazinic cycloadducts, versatile key intermediates in the total multistep syntheses of 
7-methoxycephems (as analogues of 7methoxycephalosporins). 

In recent years, considerable interest has been focused on varying the different substituents of the 
cephem nucleus to obtain compounds with enhanced antibacterial activity. The discovery of cephamycins 

(7-methoxycephalosporins) opened up new possibilities considering their extended pharmacokinetic properties 
and resistance to pathogens. Development of methodology for the introduction of different substituents on the 
thiazinic cycle is always of use in the search for biologically active cephemsl. 

In this context, we have already reported the synthesis of a-methoxy-a-(6hl-1,3-thiazin- 

2-yl)glycinates which have been used previously as potential precursors of 7-methoxycephems using either a 
[4+2] cycWition reactionz, or a [3+3] cyclocondensation reaction3. Different strategies have been carried out 
to construct a suitable cephamycin framework. Cyanoglycinate derivatives have shown high versatility and were 
useful synthons for these elaborated compounds, as shown on the following retrosynthetic scheme : 
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The final step of the synthesis required selective reduction of the endocyclic imine double bond, 

before cleavage of the protected acid for subsequent la&am&ion. The versatile hetero Dieis-Alder reaction 

route2h from thiazadiene gave the expected 7-methoxycephem isomerszf, whereas the Michdl-type 
[3+3] cyclocondensutin route starting from a-thiocarbamoylglycinate derivatives3 produced an unexpected 
bicyclic structure in the fmal h&unolecular coupling3”. 
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This last step of intramolecular coupling led to the expected l3&%ams II when Rs was an electron- 

withdrawing group (R5 = C@Me, CN) but gave the unexpected and surprising bicyclic stmctures~C III when 
Rs was an Elton-don~ng group (R 5 = Me). This ring closure was therefore dependent on the electronic effect 
of the Rs group linked to the enaminic system of the 1,3-thiazine ring. 
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Our interest was to develop the [3+3] cyclouddition route to obtain these highly elaborated 

compounds. We therefore decided to introduce an elec~on-widowing group at the Rs position in order to 
synthesise identical precursors to those obtained from the [4+2] Diels-Alder cycloaddtion reaction. 

We were interested in comparing both strategies introducing a R5 group which could be similar to 

that introduced by the dienophile from the (4+2] ~c~o~jtjo~ reaction, for example the versatile free or 

protected formyl group. It is very well known that the biological activity of these %methoxycephems correlates 
with the nature of this substituent at the Rs position and such a formyl group is sufficiently rich in synthetic 
possibilitieslb. 

In order to proceed along these lines, we had to consider the synthesis of new vinylic ketoesters 
which could be used as Michael acceptors for the (3+3J cyclocondensatim reaction. 

P&t/ Ph? 

ROC 13+31 
2 t R*zC 

Introduction of the a-methoxy functionality was particularly important. The different possibilities of 
me~oxylation before or after the cycloaddition, as shown on the previous retmsynthetic scheme, will be carried 
out and discussed, to evaluate a more interesting strategy leading to the target molecule. 

Finally, comparison of the advantages and the disadvantages of the (3+3] ~c~o~e~utio~ and the 
(4+2] cycloaddition reactions giving the same functionalised 62%thiazinic intermediates, potential precursors of 
7-~et~~ceF~~ will be developed. 
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Results and discussion 

Vinylic ketoesters 1 : 

Following a previous strategy4, our choice was to synthesise new vinylic ketoesters bearing a 
protected formyl group. This synthesis was achieved using acrole’in as starting material. It was treated 
successively with bromine and ethyl orthoformate to afford the 2,fdibromo-l,l-diethoxypropanes, which after 
dehydrobromination using potassium hydroxide under phase transfer catalysis, gave the 2-bromo-3,3- 

diethoxypropenee. Due to the undesirable g-elimination reaction of the organomagnesium reagent of 2-bromo- 

3,3_diethoxypropene, we decided to use the 3,3-diethoxy-2-lithiopropene easily obtained using a bromine- 
lithium exchange7. Addition of different dialkyl oxalates afforded the expected new vinylic ketoesters 1: 
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Because of easy polymerisation, these unstable structures were used without purification for the 
[3+3] cyclocondensutio~ reaction. This method was carried out with different alkoxy groups OR and proceeded 

in 50 to 76% yields allowing a new extension of our planned total syntheses. 

Tetrahydro-1,34hiazines and dihydro-1,34hiazines by [3+3] cyclocondensation : 

Considering the easy cleavage of the allylic acetal group under acidic conditions, we performed the 
[3+3] cyclocotiemation reaction by treatment of a-thiocarbamoylglycinates 2 with an excess of compounds 1 

in the presence of triethylamine (or pyridine). No spontaneous dehydration of the cycloadducts, which were 
obtained in good yields, was observed as had previously been shown for the condensation in acidic 

medium3*4b. 
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scheme 3 3d R = R’ = t.Bu 

For Rs = Me, dehydration of the corresponding tetrahydro-1,3-thiazines had been carried out using 
gaseous hydrochloric acidshdh. For R5 = CH(OEt)2. we hoped to obtain both dehydration and hydrolysis of the 
acetal function using the same experimental conditions. That would have been certainly an advantage for our 
further reactions of methoxylation and imine reduction as will be described later. 

In the presence of nitromethane, dehydration was observed but loss of the carbaldehyde function 
occurted, by a mechanism involving protonation of the ethoxy group followed by elimination of ethyl formate. 



12612 A. B~USSOUFI et al. 

In order to avoid the formation of the compound 4, we carried out the acidic dehydration reaction 
using ethanol as solvent. The acetal function was not affected but unexpected addition of ethanol to the tbiazine 

ring was observed. 

ph’: 

3b 

After an exhaustive search for a promising reagent, it was finally found that catalytic aqueous 

hydrobromic acid at reflex of acetone afforded the expected dehydration with removal of acetal protections. The 
tert-butyl ester protection was not cleaved under these acidic conditions9. 
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Scheme 5 
6C R = t.Bu, R’ = Me 
6d R = R’ = t.Bu 

Because of the difficulties due to introduction of a functional group on position 5, we had to 
investigate new strategies for the methoxylation of the 2-alkylidene-2iY-1,3-thiazinic system. 

Methoxylation after dehydration of the tetrahydrothiazine : 

First we tested the conjugated reaction using rert-butyl hypochlorite and lithium methoxide.38 in THE 

at - 7OT on the 3,6-dihydro-2H-1,3-thiaxines 6. This method was successful in the laboratory on analoguous 
thiaxine derivatives substituted by a methyl group on position 5. In our case, we observed, simultaneous to the 
required methoxylation, a chloromethoxylation 3a of the intracyclic Q-C5 bond. The structure of compound 8 

suggested by *H and 1%~ NMR spectra was confirmed by the characteristic well known retro DiebAlder 
fragmentation observed in mass spectrometry. 
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The intermediate in this reaction was the chlorinated structure 7 which could be isolated if an excess 

of the alkylidenethiazine 6b was w compared to lithium methoxide. 

6b 
CH30’ ‘-Et 

Schemz 6 

This result suggested that the electron-withdrawing aldehyde in the fl position of the enaminic system 

was activating the endocyclic Q-C5 double bond to afford this unexpected addition. To avoid this competitive 
reaction, we protected the aldehyde group as the acetal and thioacetal in order to decrease the electron- 
withdrawing effect. 

Acetalisation and thioacetalisation of the formyl function at position 5 of the thiazine ring : 

We chose propane-l ,3-diol instead of ethylene glycol to protect the formyl group. Considering the 

necessary chemio and regioselective reduction in the next step of the synthesis, we thought that this acetal would 
be more suitable. The acetalisation reaction carried out in presence of p-toluenesulfonic aci@JOJ td provided the 
ylidenic tbiazine 9 in good yield. 

Thioacetal protection9blll using the corresponding alkyldithiol and boron trifluoride etherate in 

dichloromethane afforded the thiszines 10 in excellent yields. However we observed some deprotection of the 
tea-butyl ester group followed by decarboxylation for 6c and 6d, producing decarboxylated compounds lla 

and llb. 

Methoxylation of the acetals and thioacetals was effected in good yields without chloromethoxylation 

of the thiazine ring. Introduction of the methoxy group w& always accompanied by methanolysis of the 
phthaloyl group into the o-methoxycarbonylbenzoyl grouti. 
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Methoxylation before dehydration of the tetrahydrothiazhes : 

For our synthesis of thiazinic precursors of 7-methoxycephems, we investigated the possibility of 

methoxylation at different steps in the synthesis from the tetrahydro-1,3-thiazines 3 or the 2-thiocarbamoyl- 
glycinates 2. The two routes led finally to the same thiazinic derivatives and this chemical cross-checking 
established proof of structure for the functionalised thiazines. 

The previous methoxylation conditions on 6H-1 ,Zthiazines 9 and 10 afforded in excellent yields 

the non dehydrated tetrahydro-1,3-thiazine homologues 14. 
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Taking into account potential applications of the synthetic route from 2-methoxy- 

2-cyanoglycinateszf, it was important to study construction of the 6Zf-1.3~thiaxine by [3+3] condensation 
reaction between the corresponding N-protected 2-methoxy-2-thiocarbamoylglycinates and vinylic ketoesters. 

After extensive investigations on experimental conditions, it was finally found that this 

[3+3] condensation reaction could be realised using DABCO instead of triethylamine or pyridine, at room 

temperatum in tetrahydrofuran : 
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The tetrahydrothiazine 15 with phthalimido protection was particularly interesting because this 
synthetic scheme did not involve the methanolysis of the amino protecting group, as described for the ylidenic 
thiaxines 3 or 9. This reaction is also particularly interesting to consider asymmetric synthesis of these 
tetrahydro- 1,34biazines because optically pure 24hiocarbamoylglycinates 2 are available from corresponding 
a-methoxycyanoglycinates*2J3. 

After several experiments, dehydration of the dihydrothiaxines was achieved in satisfactory yields 

using methanesulfonyl chloride in pyridine 14. Surprisingly, no conversion was observed when the amino 

protection was phthaloyl rather than o-methoxycarbonylbenxoyl. 

CH3S02Cl/pyridine 
c 

CH(OE02 

14b 
HO COzEt 16 co2Fil 

CH(OEt)2 

COB 

Further work is still required to successfully carry out this reaction. It should also be possible to use 
our experience of methanolysis and ring closure of this protective groupt3. 



12616 A. BOIJSSO~ et al. 

Using the [3+3] cyclocon&usation reaction, we have synthesised the same thinxine precursors of 
7-methoxycephem#as had been prepsred by the [4+2] cycloua’dirion pathway. This strategy required some 
functional transformations of the formyl group at position 5 to afford the 7-methoxycephems. It was now 
necessary to consider these modifications before reduction of the intracyclic imine bond, to avoid the 
intramolecular transesterifiition leading to the unexpected lactonebJ5. 

i 
z 

ii o-$-qR;_iis&+j?qR5 
- 

CQEt COrEt Rs-_Ci&CH, A3 cqium ‘OzEt 
R’=CN A= cephan 

i : functional modifications : CHO ---> C@CH3 and CHO ---> CSN 

ii : reduction of the intracyclic imine bond followed by the tert-butyl depto@&on. 

Conclusion 

We have described the different steps leading to racemic precursors of 7-methoxycephems. It is 

interesting to compare the different strategies used to build this key thiaxinic intermediate either by [4+2] 
cycWition or [3+3] cycloconderrsation. 

We succeeded in the construction of these 6H-1,Zthiaxines by employing two possible routes in the 

[3+3] c_wbconden.wtion reaction. First, the methoxy group was introduced on ylidenic thiazines obtained from 
a-thiocarbsmoylglycinstes not substituted on the a carbon. The same cycloadducts a-methoxy-a-(6H-1,3- 
thiazin-2-yl)glycinates were also &forded by dehydration of the intermediate dihydrothiszines prepamd from 
a-methoxy-a-thiocsrbamoyglycinates. 

In the case of the [4+2] cycltitideliminatti reactions which gave the same target molecules, 

this reaction could be realised only from the a-substituted glycinate precursor. The exception is the presence of a 
labile hydrogen atom on the a position of the thlocarbonyl group (R7= H) : the condensation between the 
orthoamide and the thiocarbsmoylglycinate is followed by an intramoleculsr nucleophilic reaction of sulphur to 
afford an unexpected thiaxolinonel6. go the expected thiaxinic enaminoester 6 could not be. obtained using the 

[4+2] cycloaddition reaction. Therefore this functionalised ylidenic thisxinyl structure appeared particularly 
interesting to introduce electrophiles on the g position of the enamine. It is known that the biological activity1 of 
cephalosporins depends on the nature of the substituent on this position 7. 

Our synthetic stmtegy to cephems tqtires protection of the utGn.e, acid and sometimes ca** 
functions. Cleavage of these protecting groups has to be consideted in catalytic, acidic or basic media, must be 
selective and must be carried out in high yields at the expected step of the synthesis. For example, the thiazinyl 
precursors have two alkyl carboxylate functions : the protected carboxylic acid of the. glycinate moiety which is 
the precursor of the g-lactam ring, and the one necessary for biological activity on position 4. This potential 
carboxylic acid function is introduced differently depending on the cycloaddition paulway. 
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Using the [4+2] cycloaddition route, only the ethoxycarbonyl derivative for the alkyl carboxylate 

CO-,$ group wag accessible for the thiazadiene (retrosynthetic scheme). The alkyi carbqdate function came 

from the vinylic ketoester which was considered as the Michdl acceptor for the [3+3/ cyclocondensarion. The 

expected diversification was then possible using synthesis of these new vinylic ketoesters and in agreement with 

recent published resultst7. We succeeded in the introduction of an ester function which could be deprotected 

either in basic medium (IX’ = Me. Et) or acidic medium (IT = r.Bu). 

In conclusion, the synthetic strategy using the [3+3] cyclocodmation reaction we have developed 

in this work gave the precursors of 7-methoxycephems which were functional&d with a protected or 

deprotected carbaldehyde group in position 5 of the thiazinic ring. Comparison with previous resuhs achieved 

using the [4+2] cycloaddition reaction, showed that this new multistep pathway presents some interesting 

advantages. 

Experimental 

‘H and 13C NMR spectra were recorded in CDC13 on a JROL instnmtent J.N.M. FK PO-MHZ. Chemical shifts are 
reported as 6 values in ppm down field from internal standard (Me4Si) with notations specifying the number of protons, the 
multiplicity of the signal : s (singlet), br s (broad singlet), d (doublet), dd (doublet of doubkt) , t (triplet), q (quartet), m (multiplet) 
and the couoline constants. JR snectra were measured in KRr with a PERKIN-ELMER 1420 soectmohotometer. Mass soectra were 
recorded on a * 5889 A spe&ometer at 70 eV. The compounds purity was monitored by ihin layer chromatography (TLC) on 
silica gel plates. Column chromatography was canied out on silica gel (Merck, Kieselgel 60). Rlemental microanalyses were 
performed by the Central Service of Microanalysis of the CNRS (Vemaison, France). Melting points were determined using a 
microscopewithaKotlerhotstageandareuncormc&d. 

General Procedure for tbe svathesis of acetalised vinvlic ketoesters (1) 
To a solution of 2-bromo-3,3&thoxypropene (4 g. 19.2 mmil) and lithimn bromide (1 g) in dry THF (60 mL) were added 
dropwise at -7YC butyllithium (1.4 M in hexane. lSmL, 21 mmol) and the solution was stirred 20 mm at -7YC. The 
organolithhrm compoundwas then added at -75’C to a solution of dialkyl oxahtte (18 mmol) in a mixtum of dry THF (30 n&,) and 
dry ether (30 mL). After stirring for 2 h at -75°C the reaction mixture was quenched with a saturated aqueous sobrtion of NJQC~. 
The organic layer was dried (MgSO4) and the msidual yellow liquid obtained after concentration was uSed without pur&auon for 
the [3+3] cyclocondensation reaction. Crude yield = 50-73%. 

Methyl 3.diethoxymethyl-2-oxobut-3.enoate (la) 
*H NMR 6 : 1.17 (t, J = 7Hz. 6H, 2Cli3CH2); 3.60 (q. J = 7Hz. 4H, (OCI@ZH3)2); 3.85 (s, 3H, CO2CH3); 5.40 (s, lH, 
CH(OC2H5)2); 6.38 (s, 2H, H2C=C). J3C NMR 6: 15.19 ((OCH2~H3)2); 52.56 (CH30); 62.39 ((KH2CH3)2); 97.45 
GH(~2H5)2); 131.06 @&I=C); 142.60 (H2C=S-); 163.46 GO2CH3); 185.77 (C=O). MSn/e (1%) : 187(3), 171(28), 157(18), 
143(12), 129(28), 11X39), 103(19), 101(31), 83(100). IR (KEr) cm-l : 1740 (c-0 ester); 1685 (C=O ketone). 

EthyI 3-diethoxymethyl-2-oxobut-3-enoate (lb) 
‘H NM? 6 : 1.20 (t. J = 7Hz, 6H. ZCH3CH20); 1.37 (t J = 7Hz. 3H, CO2CH2CH3); 3.57 (q, J = 7Hz. 4H, CH(OC&CH3)2); 
4.40 (q. J = 7Hx, 2H, CO2CH2CH3); 5.40 (s, lH, CH(OC2H5)2); 6.40 (s, 2H, H2C=C). IJC Nh4R 6 : 13.40 (CO2CHcH3); 
14.51 ((CCH2IZH3)Z); 61.54 (CO2GH2CH3); 61.64 (2CHm20); %.71 ~H(OC2H5)2); 130.44 (H&=C-); 141.96 (H2C&-); 
162.62 (cO2C2H5); 185.64 GO). MS m/e (I%) : 230(l), 201(5), 185(22), 157(58), 129(68). 103(29), 101(89), 83(100). 
IR (KBr) me1 : 1750 (C=O ester), 1670 (GO ketone). 

Terf-botyi 3-diethoxymethyl-2-oxobot-3-enoate (lc) 
IH NMR 6 : 1.21 (t. J = 7Hz. 6H, 2CH3CH2); 1.44 (s. 98 C(cIL3)3); 3.56 (q, J = 7Hz. 4H, (OC&CH3)2); 5.41 (s, IH, 
CH(OC2H5)2); 6.40 (s, 2H, H2C=C). J3C NMR 6 : 14.79 ((OCHm3)2); 27.45 (C(C.H3)3); 61.76 (2CH3m2O); 83.72 
UCH3)3); 96.73 cH(CC2H5)2); 130.50 (Hs=C-); 142.21 (H2C+); 157.63 (fZ02r.B~); 186.35 (C=O). MS m/e (1%) : 213(l), 
185(l), 157(14), 129(13). 103(3), 101(19), 83(34). 57(100). IR (KBr) cm-’ : 1745 (GO ester), 1685 (0 ketone). 

GeneraJ procedure for the [3+3] cyclocondensation : synthesis of 2-methylenetetrahydrothiazioes (3) 
To a sohrtion of 5 mmoles of thioamide 2, obtained as described in the lheramre2f. in 30 mL of CH2Cl2 were added successively 10 
mmoles of vinylic ketoester 1 and 5 mmoles of triethylamine. The solution was stirred for 3 h at room temperature. After 
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evaporation of the solvent, the residue wss purified by a silica gel column (Eluent : EtOAc/Petrole~ e~er/Trie~yl~n~ : 
48l5w2). 
Methyl 2-(S-d~ethoxYmethyi-4-hydrOXy-4-methoxycarbonyi-l,3-perhydrothi~~ine-2-yl~dene)~2.phth~i~mido 
ethanoPte (38) 

Yield = 65 %. Disstereoisomeric ratio = 8OF20. Wbitc crystsb. mp = 179-180°C (dietby ether). ~JJNMR 5 : 1.17 (t, J = 7Hx, 
6Hv CHWCH2CH3)2); 2.70 (m, iH, G&CH(OC2H5)2); 3.57 (q. J = 7Hz,4H, CH(OC&CH3)2); 3.61 snd 3.87 (2s, 6H, 
2C@?CH3); 4.50 and 464 (26, J = 6.6& 1 H, CII(OQH5)2); 7.79 (m, 4H, C6H4); 10.66 sod 10.87 (2bs, lH, NH); the sign& 
coneWu&ng to SCH2 and OH sre supcrfmposed with the signals of CH(OC2H5h and CO2CH3.13C NMR 6 : 14.83; 15.015; 
15.22 ami 15.45 (CH3); 23.13 and 24.13 (SCH2); 41.96 and 43.50 (QWZH(OC2H5)2); 51.20; 52.73; 53.18 and 53.93 (C-3); 
64.14; 65.25 and 65.51 (CH3fH20); 79,20 et 82.59 @K-OH); 92.35 (N-c=C-S); 100.77 (ICJI(DC2H5)2); 123.54; 123.90, 
132.13; 134.11 and 134.47 (C6H4); 160.59; 164.40; 165.31; 165.89; 167.94; 168.82 and 170.35 (N-C<-S + ~0). ~5 m/e 

(1%) : 494 (M+.. Cl). 476(14). 43U42). 399(47), 371(18), 278(10), 230(g), 196(10), 190(41), 185(419), 171(10), 158(26), 
f32(38), 130(21), 115(16), W98). 103(58), 83(49), 76030). 45(19), 29(W). IR (KRr) cd : 3349 (OH), 3200 (NH), 1783, 
1764.1748 and 1712 (C=O Phtb and C=C esters). Anal. C&d. for C22H26N2OgS (494.52): c 53.43, H 5.30, N 5.66 Found : 
C 53.10, H 5.35, N 5.55 

Methyl 2-(4-ethoxyc~rbonyi-5-diethoxymethyi-4-hydroxy-l,3-perhydrothiazine-2-yiidene)-2-phthaiimido 
ethanoate (3b) 

Yield = 68 %. Diastereoisomeric ratio = 80/20. Yellow crystals. mp = 182-183T (dietby e&r). ~HNMR g : 1.16 (1 J = 7~~ 
6H, CWO~WJIid2h 1.37 (t. J = 7.2Hz. 3H, CO2CH2CH.3); 2.70 (m. lH, CHCH(OC2H5)2); 3.52 (q, J = ~HX, 4H, 
CH(CCkWH3)2); 3.61 (s. 3H, CO2CH3); 4.32 (q, J = 7.2Hz. SH, CO2CH$H3); 4.50 and 4.65 (2d, J = 6.4Hx, 1H, 
cHW&W; 7.83 0% 4H. C6H4); 10.60 (bs, lH, NH); the signals corresponding to SCH~ and OH are superimposed wub the 

s@ds of CH(oc2H5)2 pnd C@CH3. J3C NMR 6 : 13.98; 14.89; 15.22 sud 15.35 C(1H3CH2); 22.10 and 23.20 (SCH2); 42.61 
sod 43.06 CC~H-CH(OCZH~~); 51.23 (C-3); 61.41; 62.84; 63.30; 64.05; 64.83 and 65.18 (CH-20); 79.40 sud 79.85 (N- 
G-OH); 92.41 (N-SK-S); 100.80 and 101.98 QJ(OC2H5)2); 123.61; 132.23 and 134.15 (C6H4); 160.17; 160.72; 165.99; 
168.17; 169.99 and 170.20 (N-=kS + C=C). MS& (1%) : 490(3), 445(11), 413(11), 385(5), 311(6), 230(10), 200(g), 190(18), 

i85(21). 158(14). 132(14), 129(g), 104(43), 103(100), 85(36), 83(30), 76(29), 75(64). IR (Kh) cm-l : 3423 (OH), 3197 (NH), 
1786 17% and 1723 (C=C FM and CO esters). Anal. Calcd. for C23H28N209S (508.55):’ C 54.32, H 5.55, N 5.51 Pound : 
C 54.86, H 5.50, N 5.43 

Tert-bntyi 2-(S-diethoxymethyi-4-hydroxy-4-methoxycarbonyi-l,3-perhydrothi~~ine-2-yiidene)-2- 
phthaiimidoethsnoate (3~) 

Yield = 50 to 65 Q. Disstereoisomeric ratio = 78t22. Yellow crystals. mp = 9699°C (dietby ether). ~HN,W? g : 1.17 (t, J = ~HX, 
6H. CH(~H2CIW2); 1.30 and 1.33 (2s. 9H, t.Bu); 2.65 (m, lH, CHCH(OC2H5)2); 3.57 (q, J = ~Hz, 4H, CH(OC&$H3)2); 
3.86 and 3.89 (2s. 3 H, CfWH3); 4.50 sod 4.67 (2d, J = 6.7Hz, lH, CfI(DC2H5)2), 7.81 (m, 4H, CgH4); 10.25 and 10.50 (Pbs, 

1H. NH); the signals corresponding to SCH2 and OH are superimposed with the signals of CH(OC!2H5)2 and CO2CH3.13C NMR 
g : 14.83; 15.22 ad 15.35 (CH3); 23.19 (SCH2); 28.33 (&ZH3)3C); 43.13 (U-J-CH(OC2H5)2); 53.12 (CO2CH3); 64.31; 65.28 
sod 65.84 (CH3CH20): 79.27 and 80.38 (N-C-OH + (CH3)3Q: 89.61 (N-C=C-S); 100.93 and 102.10 C(1H(OC2H5)2): 123.54, 
132.33 and 134.11 (C6H4); 159.16; 164.99; 168.24 and 170.61 (N-C=&S + c=O). MS m/e (1%) : 536(&f+., %-I), 518(6), 480(T), 
477(10), 462(11), 431(12), 42W6); 417(24), 399(13), 376(15), 375(72), 331(19), 329(12), 285(40). 264(16), 203(28), 190(10), 
16o(l2). 132(i5), 115(13), 104(33), 103(65), 85(100), 76(16), 75(34), 57(61). IR (KRr) cm-’ : 3400 (OH), 3220 (NH), 1780, 
1740.1730 and 1710 (C=C Phtb and C!=C esters) 

Tsrt-butyi 2-(4-~ert-butoxycnrbonyi-S-diethoxymethyi-4-hydroxy-5-diethoxymethyi-l,3-perhydrothins~ne-2- 
yiidene)-2-phthaiimidoethanoate (3d) 
Yield = 63 % Diastereoisomeric ratio = 60/40. Oil. IH NMR 6 : 1.15 (t, J = 7Hz,6H. (ClCH2CII3)2); 1.33 and 1.52 (Zs, 18H, 
2C(CH.3)3); 2.70 (m, lH, CHCH(OC2H5)2); 3.54 (q, J = 7Hz. 4H, (OCH2CH3)2); 4.58 and 4.76 (2d, J = 6.6Hz. lH, 
CH(DC2H5)2); 7.82 (m, 4H, C&Q); 10.10 and 10.35 (2bs, lH, NH); the signals corresponding to SCH2 and OH am superimposed 
with the signals of CH(OC2H5)2. 13C NMR 6 : 14.64; 14.90 and 15.16 (CH3); 22.22 and 23.42 (SCH2); 27.58 and 27.98 
(CGH3)3); 42.61 and 43.56 &ZH-CH(OC2H5)Z); 61.29; 63.30 and 64.67 (CH3CH2O); 79.47; 79.92; 80.51 and 83.92 (N-C-OH + 
C(CH3)3); 89.03 and 89.75 (N-@C-S); 100.38 and 101.85 (CH(CC2H5)2); 123.12; 123.22; 132.04 and 133.86 (CgH4); 157.73; 
159.65; 159.88; 165.02; 167.75; 168.02, 168.90 and 170.06 (N-CC-S + CkO). MS m/e (1%) : 578(M+., <l), 560(<1), 477(5), 
431(4), 402(2), 375(22), 331(5), 285(16), 203(4), 104(11), 103(29), SS(lCKt), 76(16), 57(69). IR (KRr) cd : 3360 (OH), 3220 
(NH), 1785: 1760? 1730 and 1740 (c-0 Phth and GO esters). 

Methyl 2-(4-ethoxycarbonyl-3,6-dihydro-2H-1,3-thiazine-2-yiidene)-2-phthaiimidoetbanoate (4) 
A stream of dry HCl was passed through a solution of tetrahydrothiaaine 3b (0.31 g. 0.61 mmol) in 40 mL of anhydrous CH3NO2, 
cooled at O’C, under saturation. The mixture was stirred for 1 h at 0°C. the solvent was then removed under reduced pressure. The 
residue was purified by silica gel chromatography @Itrent : EtCAc/petroleum ether = 50/50) to give 0.22 g of the corresponding 
compound 4 as a colourless oil. Yield = 93 $6. 
lH NhfR 6 : 1,37 (t, J = 7.2Hz, 3H, CII3CH2); 3.45 (d, J = 5.7H.2, 2H, SCH2); 3.67 (s, 3H, CO2CH3); 4.36 (q, J = 7Hz. 2H, 
CfL2CH3); 6.17 (dt, J = 1.2 and 5.7H2, lH, N-C=CH); 7.84 (m, 4H, C6H4); 11.61 (bs, lH, NH). 13C NMR 6 : 14.15 
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(CH3CH2); 23.29 (SCH2); 51.68 (CC-3); 62.22 (CH3W2O); 90.94 (N<=C-S); 106.59 (N-w); 123.73; 131.99 and 
134.30 (C6H4); 130.56 (N-GCH); 157.24; 161.63; 165.70 and 167.78 (N-C==-S + GO). MS m/c (MI) : 388(M+*. loo), 
356(29). 342(13), 314(13), 283(37), 255(14), 23008). 190(43), 158(33), 132(51). 130(15), 104(99), 76(42). IR (KBr) cm-l: 3185 
(NH), 1785 and 1723 (C=O). 

Methyl 2-(g-diethoxymcthyl-4-ethoxy-4-etbosycarbonyl-l,3-perbydrothiazine-2-ylidene)-2-phtballmido 
ethrmoate (5) 
To s solution of tetrahydrothiazine 3b (0.2 g. 0.39 mmol) in 30 mL of anhydrous ethanol was added a spantIe of 4A molecular 
sieves. The reaction was saturated at 0°C with a stream of dry HCl under saturation, then stirred at O°C for 4 II. The solution was 
filtered through celite, then concentmted and the residue was chromatographed on a silica gel column (Eluent : EtOAcIpetroleum 
etherItriethylamine = SOAWL?) to afford 0.151 g of colourless oil. Yield = 72 5%. 
‘H NMR 6 : 1.14; 1.18; 1.22 and 1.36 (4t, J = 7Hz, 12H, C&$!H2); 3.64 (s, 3H, CO2CH3); 2.80 to 3.90 (m, 9H, SCH2 + C!& 
CH(OC&$H3)2 + CC&CH3); 4.28 sad 4.36 (2 q, J = 7Hs, 2H, C@C&$H3); 4.59 (d, J = 8.2H2, IH, CH(OC2H5)2); 7.83 
(m, 4H, C6H4); 10.92 (bs, lH, NH). 13C NMR 8 : 13.91; 14.42; 14.94 and 15.30 (CH3); 24.01 (SCH2); 41.58 Qi- 
CH(OC2H5)2); 51.00 (C@!ZH3); 58.40; 61.91; 63.54 and 65.19 (CH3m2O); 82.40 (N-QOC2H5); 88.02 (N<=C-S); 100.61 
(SX(OC2H5)2); 123.35; 132.01 and 133.96 (GjH4); 160.63; 165.67; 167.85 and 168.ll(N-G=S + GO). MS m/e (I%) : 
536W+.. 11). 492(2), 463(11), 445(4), 419(18), 385(14). 357(g), 343(S), 190(10), 158(a). 132(S). 104(20), 103(100), 85(10), 
76(7), 75(30), 47(27). IR (Kh) cd : 3182 (NH), 1787, 1744 and 1725 (c-0). 

General procedure for the synthesis of 5-formyl-3,6-dihyddrH-l,3-thiasines (6) 
To a solution of 3 mmoles of tetrahvdrothiasine 3 in 60 mL of acetone were added successivelv 0.5 mL of water and 0.5 mL of 48% 
aqueous solution of hydrobromic acid in acetone (0.1 nU5 mL). The mixture was stirred at reflux for 3 h. The reaction was 
followed by TLC. lhe solution was then concentrated under reduced pmssure, dissolved in BtOAc and washed mccessiveiy with a 5% 
aqueous solution of NaHC03 and brine. The organic layer w-as dried (MgSO4). concentrated and purified by silica gel 
chromatography (Eluent : CH2Cl2IEtOAc = 96I4). 

Methyl 2~(g-formyl-4-methosycarbonyl-3,6-dihydro-2~-l,3-thi~lne-2-ylidene)-2-phthalimidoethanoate (aa) 
Yield = 92 96. Yellow crystals. mp = 111-l 13T (methanol). III NMR 6 : 3.67 (s, 2H, SCH2); 3.72 (s, 3H, CCJ2CH3); 4.07 (s. 

3H, CO2CH3); 7.86 (m. 4H, C6H4); 10.40 (s, 1H. CHO); 12.25 (bs, lH, NH). 13C NMR 6 : 20.27 (SCH2); 52.28 and 54.00 
(COsH3); 95.79 @I-G=C-S); 117.36 (N-C=C-CHO); 123.89; 131.90 and 134.50 (CgH4); 138.70 @‘I-C<-CHO); 155.90 (N- 
C=GS); 161.14; 165.63 and 167.10 (GO); 187.95 (CHO). MS m/e (I%) : 402(M +., 82), 370(25), 355(g), 341(21), 338(30), 

313(19), 283(19), 230(10), 190(43), 158(15), 132(48), 104(100), 76(40). IR (KBr) cd : 3480 (NH), 1720 and 1780 (c-0). AnaL 
Cakd. for Cl8Hl4N207S (402.38) : C 53.73, H 3.51. N 6.96 Found : C 53.41, H 3.62, N 6.78 

Methyl 2-(4-ethoxycarbonyl-5-formyl-3,6-dihydro-2~-1,3-thiazine-2-ylidene)-2-phthalimidoethanoatc (6b) 
Yield = 95 % Yellow crystals. mp = 136138“C (methanol). III NMR S : 1.47 (t. J = 7Hz,3& CmCH2); 3.67 (s, 2H. SCH2); 
3.71 (s, 3H. CO2CH3); 4.52 (q, J = 7H2, 2H, CH3CfL2); 7.86 (m. 4H, C6H4); 10.45 (s. lH, CHO); 12.27 (bs, lH, NH). 
13CNMR 6 : 14.03 a3CH2); 20.30 (SCH2); 52.21 (C-3); 63.82 (CHW20); 95.39 (N-c=C-S); 117.17 (N-c=C!-CHO); 
123.93; 131.67 and 134.47 (C6Hq); 139.15 (N-CXXHO); 155.91 i,N-C=&S); 160.72; 165.67 and 167.20 (GO); 187.85 (CHO). 
MS m/e (1%) : 416(M+., 30). 384(6), 370(4), 355(37). 338(11), 327(10), 190(11), 158(12), 132(23), 104(100), 76(50). IR (KRr) 
cm -I : 34200; 1780 and 1720 (C=O). A&. Cakd. for ClgH16N207S (416.41) : C 54.80, H 3.87, N 6.73 Found : C 54.77, H 
3.97, N 6.62 

Tert-butyl 2-(5-formyl-4-methoxycarbonyl-3,6-dihydro-2H-1,3-thiazine-2-ylidene)-2-phthalimidoethanoate 
(6~) 
Yield = 85 %. Oil. IH NMR 6 : 1.38 (s, 9H, r.Bu); 3.65 (s, 2H, SCH2); 4.05 (s, 3H, CO2CH3); 7.87 (m, 4H, C6H4); 10.39 (s, 
1H. CHO); 12.21 (bs, lH, NH). I3 C NMR 6: 20.36 (SCH2); 28.13 (@ZH3)3C); 53.93 (CwH3); 82.68 ((CH3)3Q; 98.04 @I- 
C=c-S); 117.10 (N-S&C-CHO); 123.87; 132.13 and 134.44 (CgH4); 139.13 @I-Cc-CHO); 154.35 OWL&S); 161.57; 163.33 
and 167.36 (C=O); 187.82 (CHO). MS m/e (I%) : 444(M +., 12). 390(S), 388(100), 360(19), 341(13), 313(17), 312(40), 256(18), 
203(19), 190(17), 160(25), 132(19), 104(33). 76(13). IR (REr) cm-l : 3480 (NH), 1787 and 1724 (C=O). Anal. Calcd. for 
C2lH20N207S (444.56) : C 56.75, H 4.54, N 6.30 Found : C 56.76, H 4.49, N 6.20 

Tert-butyl 2-(4-~er~-butoxycarbonyl-5-tormyl-3,6-dihydro-2~-1,3-thiazine-2-ylidene)-2-phthalimido 
ethanoate (6d) 
Yield = 74 96. Yellow crystals. mp = 174-175°C (methanol). III NMR 6 : 1.33 (s. 9H, r.Bu); 1.62 (s, 9H, t.Bu); 3.60 (s, 2H, 
SCH2); 7.82 (m. 4H, CgH4); 10.42 (s, lH, CHO); 12.29 (bs, lH, NH). 13C NMR 6 : 20.10 (SCH2); 27.85 (2(CH3)3C); 82.17 
((CH3)3Q; 85.97 ((CH3)3Q; 97.23 (N-GC-S); 116.19 (N-@C-CHO); 123.58; 131.84 and 134.25 (C6H4); 140.23 (N-C=C- 
CHO); 154.35 (N-C=GS); 159.33; 164.37 and 167.17 (GO); 187.86 (CHO). MS m/e (I%) : 486(M+., 4), 430(6), 375(10), 
374(53), 357(7), 312(18), 284(18), 256(10), 203(21), 189(25), 160(18), 158(13), 132(24), 104(68), 76(28), 57(100). IR (KEr) 
crtil : 3294 (NH), 1785 and 1725 (c-0). Anal. Calcd. for C24H26N207S (486.54) : C 59.25, H 5.39, N 5.76 Found : C 58.98, H 
5.35, N 5.78 
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Metbyl 2-(5-cbloro-4-ethoxycPrbonyl-S-formyl-4-methory-5,6-dihydro-QH-1,3-thiazine-2-yl)-2-methoxy-2- 
o-methoxycarbomylbenzamidoetbaneate (8) 
To a solution of 5-fonnyl-3,6-dihy&o-2~-1~3-thiazinc 6b (0.22 z, 0.53 mmol) in 30 mL of drv THF were added at -7WC 1 mL of 
lithium methylate (1M ih methanol), then rerl-butylbypochiorite @.I 1 g; 1 mmol). The react& mixture was stirred for 2 h, poured 
in cooled water and extracted with EtOAc. The organic layer was dried (MgSO4), then the solvent was evapommd afTordinnafter 
ChromaWraPhy on sihca gel (Ehtettt : EtOAc&troleum ether = 5W50) 0.148 g of cc&u&s oil. y&j -_ 53 %. Di~&meric 
ratio = 76k24. 

‘HNMR 6 : 1.25 (L J = 7I-h. 3H, CH3CH2); 3.42 (m, 2H, SCH2); 3.48 and 3.52 (2s. 6~. ~~30); 3.87 (s, 6~, 2~02~~3); 
4.30 (9. J = mG 2I-h CWXid; 7.50 to 8.00 (m, 4 H, CgHq); 8.10 (bs, IH, NH); 9.72 and 9.77 (2s, lH, CHD). JJC R&fR 6 : 
14.02 (CH3); 29.50 (SCH2); 51.78; 52.63; 53.21 and 53.77 (2CH30 + 2COa3); 63.04 (wH2CH3); 64.37 (Q(CJ)CHD); 
88.06 and 89.26 (N-GCCH3 +N-GCO2C2H5); 127.28; 130.24; 130.44; 131.77 and 136.81 (QHq); 166.61; 166.90; 167.10 and 
167.94 (C=D); 190.06 (CHD). MS nv’r (1%) : 544/546(M+., cl), 514/516(<1), 485/487(3/l), 471/473(6/3), 443(4), 280(3), 
248(6), 174(8), 163(100), W(8). IR (KBr) end : 3360 (NH), 1770 and 1720 (c-0 esters). 

Methyl 2-~5-ChlOro-4-ethoxycarbonyl-S-formyl-4-methoxy-5,6-dihydro-4~.~,3.tb~az~ne.2_yl)_2.chloro_2_ 
phthalimidoethanoate (7) 

This compound 7, iSO]ztCd 85 a COkWkSS oil, was the precursor of the compound 8. Diastemoisomerk. ratio = 63/37. JH NKfR 6 : 
I.10 and 1.29 @t, J = 7Hz. 3H, CH3CH2); 3.25 and 3.30 (h, 3H, CH30): 3.20 to 3.80 (m. 2H, SCH2); 3.82 (s, 3H, CD2CH3); 
4.26 (9. J = 7Hz, 2H. CD2CH$H3); 7.86 (m, 4H, C6H4); 9.70 and 9.72 (2s. U-J, CHO). MS III/~ (I%) : 516/518/52O(M+; cl), 
457(8). 445(47), 443(65), 415(8), 399(16), 349(20), 216(13), 190(15), 174(100), 132(21), 104(63), 7q42). IR (Rib) Cm-l : 1790, 
1765 and 1740 (c-0). 

Methyl 2-[5-(1,3-dioxan-2-yl)-4-ethoxycarbonyl-3,6-dihydro-Z~-l,3-thiazine-2-ylidene]~2~~bthalfm~do 
ethaaoate (9) 
A solution of 2 mmoles of 5-formyl-3,6dihydro-2H-1,3-thiazine 6b (0.84 g) in 50 mL of znby&~us benzene containing 6 mmolcs 
nf 1,3-p~~pznediol and a catalytic smount of p_toluencsulfonic acid ~8s stir& zt reflux for 16 h. Water was eliminztcd using a Dean 
ad Stark separator. The solution WBS washed with an aqueous solution of NaHCO3, dried (MgSO4) and the solvent was removed 
under reduced pressure. The residue was purified by silica gel chromatography (Hluent : EtOAc/petroleum ether/triethylamine = 
48/50/2) to afford 0.77 g of colourless oil. Yield = 81 %. 
‘H NKfR 6 : 1.44 (t. J = 7.2Hz, 3H, CH3-CH2); 2.06 (m, 2H. DCH2C&CH20); 3.57 (s, 2H. SCH2); 3.66 (s, 3H, CO2CH3); 
4.05 (m. 4H, DC&CH2C&O); 4.41 (q, J = 7.2Hz, 2H, CH3CH2); 6.19 (s, IH, O-C&O); 7.83 (m, 4H, C6H4); 1 I.80 (bs, IH, 
NH). 13C NMR 6 : 14.05 cH3CH2); 22.67 and 25.69 (SCH2 + DCH2C3I2CH20); 51.55 (COzH3); 62.48 (QJ2CH3); 67.07 
(OCH2CH2GH20); 91.27 (N-GC-S); 97.16 (0-!ZH-0); 120.77 and 128.06 (N-fXX!H); 123.67; 132.10 and 134.21 (C6H4); 
159.03; 161.08; 165.73 and 167.58 (N-C=&S + GO). MS m/e (1%) : 474(M+., 54). 443(4), 415(6), 401(18), 369(42), 355(24), 
230(14), 190(35), 158(19), 132(24), 104(47), 87(100), 76(17). IR (KBr) on-’ : 3190 (NH), 1787 and 1730 (C=D). Anal. Cakd. for 
C22H22N208S (474.49) : C 55.69, H 4.67, N 5.90 Found : C 55.85, H 4.80, N 5.81 

General procedure for the synthesis of 2-methylene-3,6-dihydro-ZH-1,3-thiazines (10) 
TO a solution of 2.5 mmoles of 5-formyl-3,6-dihydro-ZH-1,3-thiazine 6 in 60 mL of dry CH2CI2 were added 8 mmoles of 
12-ethanedithiol (or 1,3-propanedbbiol) and 0.06 mL of boron trifluoride etherate. The reaction mixture was stirred for 4 h at room 
temperature under nitrogen atmosphere, then washed successively with 20 mL of 5% aqueous solution of NaOH and 20 mL of water. 
The organic layer was dried (MgS04). concentrated under reduced pressure and the residue was chromatographed on silica gel 
(Eluent : EtOAc/petroleum ether = 40/60). 

Methyl 2-[4-methoxycarbonyl-5-(1,3-dithiolan-2-yl)-3,6-dibydro-2H-l,3-thiazine-2-ylidene]-2-phthalimido 
ethanoate (lOa) 
Yield = 97 %. Oil. ‘H NMR 6 : 3.33 (s. 4H, CH(SCH2)2); 3.59 (s, ZH, SC&t); 3.66 (s, 3H, CO2CH3); 3.96 (s, 3H, CO2CH3); 
6.82 (s, IH, CH(SCH2)2); 7.84 (m, 4H, C6H4); 11.78 (bs, lH, NH). j3C NMR 6 : 25.44 (S-$ZH2_C=C); 40.59 (CH(ScH2)2); 
51.10; 51;36 and 52.34 (2CO2CH3 + GH(SCH2)2); 91.92 (N-c=C-S); 123.61; 132.72 and 134.08 (CgHq); 123.83 and 126.96 (N- 
G=G-CH); 158.74 (N-C=GS); 161.60; 166.42 and 167.62 (C=O). MS m/e (14b) : 478(M+., 11). 446(7), 418(6), 386(8), 262(12), 
230(15), 190(16), 158(16), 156(12), 132(14), 130(13), 105(42), 104(100), 76(80). IR (K&J cm-J : 3480 (NH), 1786, 1754 and 
1723 (C=O). Anal. Calcd. for C2OHJ8N206S3 (478.56) : C 50.20. H 3.79, N 5.85 Found : C 51.50, H 3.77, N 5.79 

Methyl 2-[4-eihoxycarbonyl-5-(1,3-dithiolan-2-yl)-3,6-dibydro-2~-1,3-thiazine-2-ylid~ne]-2-phthalimido 
ethaooate (lob) 
Yield = 95 W. Yellow crystals. mp = llO-113’C (methanol). IH NMR 6 : 1.43 (t, J = 7.2Hz, 3H, CH3CH2); 3.32 and 3.33 (2s, 
4H, CH(SCH2)2); 3.59 (s, 2H, SCH2); 3.65 (s, 3H, CO2CH3); 4.41 (q. J = 7.2Hz. W, CH3CH2); 6.83 (s. lH, CH(SCH2)2); 
7.87 (m, 4H, C6H4); 11.78 (bs, lH, NH). J3C N,+fR 6 : 14.12 cH3CH2); 25.47 (S-cH2_C=C); 40.72 (CH(Sm2)2); 50.94 and 
51.62 (CO2CH3 + m(SCH2)2); 62.61 (CH3)I2); 91.01 (N-G=C-S); 123.71; 132.10 and 134.24 (CgH4); 123.25 and 127.22 (N- 
c=(&CH); 158.74 (N-C=c-S); 161.54; 165.73 and 167.62 (GO). MS mle (1%) : 492(M+., 23), 460(5), 446(12), 418(16), 
387(10), 386(17), 359(8), 262(24), 230(28), 202(12), 190(30), 158(31), 132(18), 130(20), 105(32), 104(100), 76(58). IR (KBr) 
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.I : 3485 (NH), 1780, 1730 and 1710 (C=O). Anal. C&d. for C2lH20N206S3 (492.58) : C 51.21, H 4.09, N 5.69 Found : 
gl.23, H 4.18, N 5;69 

Tsrt-butyl 2.~4.met~o~yC~rbony~.S.(l~3.ditbiOi~n-2.yl)-3,6-dibydro.2~.l,3.tb~~~~ne.2.y~idene].2. 
phthalimidoetbastoate (10~) 

yield = 71 9%. oil. ‘19 NhfR 6 : 1.36 (s, 9H, t.Bu); 3.32 (s. 4H CH(SS;H2)Z); 3.57 (s, ZH, sm2); 3.95 (s, 3H, CO$H3); 6.79 
(s, 1H. CHWR92); 7.85 (m, 4H, CgH4); 11.72 (bs, lH, NH). 13c NMR 6 : 25.47 (S~2-C=C); 28.13 (cH3)3C); 40.69 
(CH(SfZf2)2); 51.07 and 53.88 (CO2CH3 + fLX(SCH2)2); 81.22 ((t%3)30; 92.96 (N-c=C-S); 123.54; 132.07 and 134.18 
(cdl4); 123.02 and 127.02 (N-c=c-cH); 157.34 (N-W-S); 162.32; 164.69 and 167.75 (CzO). MS a& (1%) : 52O(M+., 23) 
464(66)v 447(6)v 432(24), 420(23), 404(22). 388(94), 386(11). 36OW). 332(41), 327(18), 300(10). 248(14), 230(14), 204(44), 
190(20). 160(48), 15a(21), 105(25), 104(39), 76(17). IR (KBr) cd : 3440 (NH), 1780, 1760 and 1720 (GO). Anal. Calcd. for 
C23H24N206S3 (520.64) : C 53.06, H 4.65, N 5.38 Found : C 52.76, H 4.41, N 5.45 

Terr.butyl ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
pbthalimidoethnnoatc (1Od) 
“I_,> .J” ,D fi:, 1.. -,,a.. c . -, ,~ ,%_. . . . ,,. , _._ __ \ ^ _. . _ __ , .__ ___,____ _ _ _ __ --- -_-- “=‘” = (4 m. uu. -n lw+zIT 0 : 1.m (S, m, r.aw; 1.0‘ (S, WI, La”); ,.,I ana ,.a (.s, ai, cn(sc&)2); 3.55 (S, zn, s‘&I2); 
6.87 6, 1R CHCSCH2hh 7.83 Cm, 4H. C6H4); 11.85 (bs, lH, NH). 13C NMR 6 : 25.40 (S~~.C=Q; 28.03 and 28.10 
((m3)3c); 40.56 (CH(S!ZH2)2); 51.03 CCH(SCH2)2); 80.88 and 84.41 (2(CH3)3Q; 92.44 (N+C.S); 123.51; 132.16 and 
134.11 (C6H4); 121.43 et 128.45 (N-BXH); 157.44 (N-WX); 160.52; 164.82 and 167.85 (c-0). MS m/4 (I%) : 562(~+., 
1). 505(8). 450(29). 432(18), 406(14), 388(27). 360(39), 332(20), 248(6), 230(8), 204(31), 190(11), 167(47), 158(11), 15qlg), 
148(g), 130(10), 105(24), 104(34), 76(17), 41(100). IR (K&J cd : 3440 (NH), 1785. 1760 and 1720 (C=O). Anal. Calcd. for 
c2@3fl206s3 (562.72) : C 55.50, H 5.37, N 4.98 Found : C 55.57, H 5.28, N 5.22 

Methyl 2.[4.mathoxyearbonyl-5-(1,3-ditbian-2-yl)-3,6-dihydro-2~.l,3.thiaa~ne.2.y~~dane].2.phtha~~m~do 
cthanonte (10~) 

Yield = 73 9~. Oil. IH NMR 6 : 2.03 (m, ZH, SCH2CH2CH2S); 2.88 (m, 4 H, SC&$H2CH2s); 3.66 (s, 2H, SC&); 3.66 (s, 
3H. COZCH3); 3.97 (s, 3H, CtWH3); 6.52 (s, lH, S-CH-S); 7.84 (m, 4H. C6H4); 11.85 (bs, 1H. NH). 13C N,+fR 6 : 24.82 
ad 25.63 (smZ-c=C + SCHSHZCHZS); 30.44 (ScH2CH&H2S); 47.33 (S-@-S); 51.39 and 52.37 (2cogH3); 91.98 (N- 
DC-S); 123.61; 132.62 and 134.11 (C6H4); 122.63 and 126.96 (N-c$CH); 158.78 (N-G&S); 161.05, 166.32 and 167.62 
(c=o). MS de (1%) : 492tM+., 95), 460(61), 354(56), 298(17), 230(22), 190(58), 119(18), 104(100), 76(44). IR (RRr) cm-1 : 
3480 (NH), 1780,175O and 1720 (GO). 

4.~etbo~yc~rbonyl-5-(1,3-ditbiolPo-2-yl)-2-pbtbalimidometbyl-6~.l,3.tbi~~ine (lla) 
lhse compounds 11, isolated as colourless oil, resulted from tbe decarboxylation of rerl.butyl esters l(h,d. 
‘H NMR 6 : 3.26 (s, 4H, CH(SCH2)2); 3.52 (s, 5H, SCH2 + CO2CH3); 4.62 (s, ZH, C&C=N); 6.41 (s, lH, cH(SCH2)2); 
7.74 (mv 4H, C6H4). 13C NUR 8 : 24.88 (SGH2); 40.82 (CH(ScH2)2); 44.50 aH2-C=N); 51.43 and 52.08 (C@cH3 + 
Bi(SCH2)2); 123.48; 132.26 and 134.12 (CgH4); 126.01 and 135.90 (N-c=c-CH); 161.08; 164.82 and 167.65 (C=N + C&I). 
MS de fW : 42O(M+., 44), 388(100), 360(66), 332(28), 327(19), 300(12), 204(62), 160(89), 156(19), 133(14). 132(S), 105(17), 
104(15), 76(11). IR (KBr) cd : 1770. 1720 ad 1710 (C=O). Anal. Calcd. for C18Hl6N204S3 (420.52) : C 51.41, H 3.84, 
N 6.66 Found : C 51.40, H 3.76, N 6.57 

4-~erf-b~toxyc8rbonyl-5-(1,3-ditbiolan-2-y1)-2-pbtbalimidometby1.6~.1,3.t~i~ine (lib) 
‘H NMR 6 : 1.16 (s, gH. r.Bu); 3.24 and 3.25 (2% 4H, CH(SCH2)2); 3.52 (s, 2H, SC&); 4.58 (s, 2H. C&Q&N); 6.25 (s, 1H. 
CH(SCH2)2); 7.73 (m, 4H, C6H4). I3 C NkfR 6: 24.71 (SGH2); 27.84 ((fZ-I3)3C); 40.78 (CH(ScH2)2); 44.14 (Ql2-C!=N); 
51.88 KJKSCH2h); 81.91 ((CH3)3Q; 123.57; 132.45 and 134.08 (C6H4); 137.91 and 141.85 (N-c<.C!H); 159.55; 163.91 and 
167.58 (C=N + c=o). MS m/e (1%) : 462(M+.,l), 406(21), 388(26), 360(30), 332(17), 214(g), 204(53), 160(100), 156(15), 
133(15), 132(S), 105(21), 104(24). 77(20), 76(18). 

General procedure for the synthesis of QH-1,3-tbiazinea (12) and (13) 
To a solution of 1.5 mmole of comuound 9 or 10 in dry THF were added at -70°C 3 mL of lithium metbvlate IlM in methanol) and 
3 mmoles of rerr-butylhypocblorite~ The reaction mixture was stirred at -7O’C for 1 h In, then poured incoolcd water and extracted 
with EtOAc. The organic layer was dried (MgSO4). concentrated under reduced pressure and tbe residue was purified by silica gel 
cbromatograpby (Eluent : EtOAr&etroleum ether = 60/40) to afford the compound 12 or 13. 

Methyl 2-~5-(1,3-dioxan-2-yI)-4-etboxycarbonyl-6~-1,3-tbiazine-2-yl]-2-metho~y.2.o.met~o~yc~rbony~ 
benzamidoetbanoote (12) 

Yield = 84 %. Foam. IH NMR 6 : 1.20 (t. J = 7.2Hz. 3H, CJ&CH2); 2.10 (m, 2H. 0CH2c~$H20); 3.39 and 3.83 (dd, J = 
15.8Hz, 2H. SCH2); 3.44 (s, 3H. cH30); 3.86 and 3.87 (2s. 6H, 2CO2CH3); 4.12 (m, 4H, 0Cf12-CH2C!H20); 4.23 (q, J = 
7.2HG 2H. CH3CIi20); 6.06 (S, 1H. 0-‘X-0); 7.28 to 7.90 (m, 4H, C6H4); 8.23 (bs, lH, NH). 13C NMR S : 13.86 
(m3CH2); 22.58 and 25.63 (SCH2 + OCH2fZH2CH20); 51.59; 52.47 and 53.48 (CH30); 61.32 (CH3~20); 66.95 
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(0=2CH2CH20); 87.11 @+c@CH3)C02CH3); 97.42 (0CH-0); 124.75; 127.42; 130.02; 130.22; 131.52; 135.75 and 136.66 

(N-!Z==C + ‘%H4); 163.46; 164.34; 166.84; 167.04 and 167.88 (C=N + C=O). MS m/e (1%) : 536(M+., cl), 5O4(5), 49O(2), 

472(3), 471(3), 357(11), 342(4), 341(4), 174(2), 163(W), 135(4), 133(5), 87(17), 77(8). IR (KBr) CM~ : 3359 (NH), 1771, 1732 
(c-0). Anal. C&d. for C24H2gN20lOS (536.57) : C 53.73, H 5.26, N 5.22 Found : C 53.78, H 5.09, N 5.09 

Methyl 2-~4-methoxycarbonyl-5-(l,3-dithiolsn-2-yl)-6~-l,3-thi~zine.2.yl]-2.methoxy~2.o_metboxy~~rbony~ 
benzamidoethanoste (13a) 

Yield = 75 9%. Oil. ‘H NMR 6 : 3.39 (S, 4H, CH(SC&)2); 3.47 (s. 3H, OCH3); 3.62 and 3.71 (29, 2H, SC&); 3.78 (z, 3H, 
CO2CH3); 3.87 (s. 6H. 2CO2CH3); 6.54 (s, 1H. CH(SCH2)2); 7.56 to 7.91 (m. 4H. C6H4); 8.17 (bz, 1H, NH). 13C N&~R 6 : 
24.75 (Sm2); 40.85 WKSSZW2); 50.94; 51.68; 52.27; 52.40 and 53.47 (3c0~3 + cH30 + m(SCH2)2); 87.04 (N-C_ 
0CH3); 127.41; 128.94; 129.91; 130.31; 130.37; 131.48; 134.44 and 136.42 (N-c& + CgH4); 162.38; 164.26; 166.80; 167.00 

and 167.75 (C=N + C=0). MS m/e (1%) : 540(M+.. cl). 508(2), 361(6), 346(3), 248(3), 216(g), 163(lOO), 156(5), 135(5), 

133(7), lO5(9), 104(g), 77(13), 76(7). IR (KBr) cd : 3340 (NH), 1760, 1735 and 1730 (GO). Anal. C&d. for C22H2~208~3 
(540.62) : C 48.88, H 4.47, N 5.18 Found : C 47.65, H 4.30, N 5.15 

Methyl 2-[4-ethoxy~~rbonyl-5-(1,3-dithiolan-2-yl)-6~-l,3-thiazine-2-yl]-2-methoxy-2.o~methoxy~~rbony~ 
benzamidoethanoate (13b) 
Yield = 76% for the previous method. 
‘fhis compound was also synthesised using the transace.talisation reaction of 6H-1,3-thkzine Mb : 
‘h a sohttion of 0.5 mmole of 6H-1,3-thiazine in 15 mL of dry CH2Cl2 were added 0.5 mL of 1,2&hanedithiol and 0.02 d of 
boron trifluoride etherate. The reaction mixture was stirred at room temperature for 6 h under nitrogen atmosphere. The solution 
diluted with 4O mL of CH2Cl2 was washed successively with 20 mL. of 5% aqueous solution of Na0H and 2O ml. of water. The 

organic layer was dried (MgSOQ, concentrated under reduced pressure and the residue was chromatographed on silica gel @tent : 
Et0AcIpetroleum ether = 4O/6O) to afford a colourless oil. Yield = 80 %. 

‘HNMR 6 : 1.10 (4 J = 7Hz. 3H, CH3CH2); 3.30 (s, 4H, CH(SCH2)2); 3.39 (s, 3H, CH30); 3.61 and 3.70 (Is, 2H, Sm2); 
I_^ . ^ ^^ ,_ ___ ̂ _^ _.. “T. “wvm”wv_\ r Ac, ,_ *rw “r~,nc.~*_\_\_ _ *_ __ _ on _ “” #._“.\, 
5./Y an0 5.w w, on, LLqvqj; 4.i4 (q, i = 7Hz, LH, ~.n3c-~2); 0.40 p, 1k-b L~~L~z,z,; 1.2” tu I.ou p, v1, bbn4,, 

8.14 (bs, lH, NH). 13C NMR 6 : 13.99 (SLH3CH2); 24.95 (XH2); 41.05 (CH(ScH2)2); 51.10; 51.88; 52.63 and 53.70 
(2C0GH3 + CH30 + ‘ZH(SCH2)2); 61.57 (CH3CH20); 87.21 (N-COCH3); 127.48; 129.11; 130.18; 130.47; 131.71; 134.76 

and 136.78 (C6H4 + N-c=Q); 162.19; 163.98; 167.04 and 168.04 (GN + C=O). MS m/e (1%) : 554(M+., 1), 522(6), 418(3), 

375(g), 361(4), 248(5), 230(11), 174(5), 163(lOO), 156(g), 135(6), 133(7), 105(11), lO4(12), 77(12), 76(9). IR (KBr) mm1 : 3343 
(NH), 1770. 1728 and 1702(C=O). Anal. Calcd. for C23H26N2OgS3 (554.65) : C 49.81 H 4.72 N 5.05 Found : C 49.88 H 4.85 
N 5.05 

Terf-butyl 2-[4-methoxycnrbonyl-5-(1,3-dithiolan-2-y1)-6~-1,3-thiazine-2-yl]-2-methoxy-2-o-methoxy 
carbonylbenzsmidoethanoate (13~) 
Yield = 76 96 Oil. IH NMR 6 : 1.50 (s, 9H, r.Bu); 3.38 and 3.39 (2s, 4H, CH(SCH2)2); 3.48 (s, 3H, CH30); 3.57 and 3.68 (2s. 

2H, SCH2); 3.77 and 3.87 (2s. 6H, 2CO2CH3); 6.54 (s, lH, CH(SCH2)2); 7.40 to 7.90 (m, 4H, C6H4); 8.07 (bs, lH, NH). z3C 
NMR 6: 24.82 (Sm2); 27.67 ((cH3)3C); 40.86 (CH(SCH2)2); 51.14; 51.82; 52.21 and 52.47 (2CO2m3 + CH30 + 
CH(SCH2)2); 83.60 ((CH3)3Q; 87.37 (NGOCH3); 127.39; 128.33; 130.02; 130.38; 131.48; 134.93 and 137.11 (C6H4 + N- 

C=a; 163.78; 164.57; 164.96; 167.07 and 167.62 (C=N + C=0). MS m/e (1%) : 582(M+., cl), 550(l), 450(g). 418(4), 303(g). 

190(6), 174(3), 163(1OO), 156(4), 135(6). 133(7), 13O(7), 105(10). W(5), 77(17), 76(6). IR (KBr) cni1 : 3350 (NH), 1759. 1730 
(C=0). Anal. Calcd. for C25H3ON20@3(582.71) : C 51.53, H 5.19, N 4.81 Found : C 50.08, H 4.95, N 4.75 

Terf-butyl 2-[4-~crt-butoxycerbony1-5-(1,3-dithiolan-2-yl)-6H-1,3-thiazine-2-yl]-2-methoxy-2-o-methoxy 
carbonylbenzamidoethanoate (13d) 
Yield = 27 96. Foam. IH NhfR S : 1.31 and 1.43 (2s. 18H, 2t.B~); 3.29 (s, 4H, CH(SCH2)2); 3.41 (s, 3H, CH30); 3.45 and 3.59 

(2s. 2H, SCH2); 3.79 (s, 3H, CO2CH3); 6.41 (s, lH, CH(SCH2)2); 7.30 to 7.80 (m, 4H, C6H4); 8.08 (bs, IH, NH). 13C NMR 6 
. 24.84 (Sa2-C=C); 27.81 and 28.04 (2cH3)3C); 40.91 (CH(ScH2)2); 51.36; 51.88 and 52.53 (CH30 + CO2cH3 + 
bH(SCH2)2); 82.42 and 83.50 (2(CH3)3a; 87.30 (N-C-0CH3); 126.86; 127.35; 130.05; 130.18; 131.70; 136.39 and 137.50 

(C6H4 + N-c=Q; 162.67; 163.26 164.92; 166.93 and 167.88 (C=N + GO). MS m/e (1%) : 624(M+., cl), 592(<1), 536(l), 

480(2), 436(3), 217(3). 19O(3), 174(3), 163(lOO), 156(4), 133(6), 105(g), lO4(5), 77(12), 76(7). IR (RBrJ cm-l : 3350 (NH). 1760, 
1730 and 1715 (C=O). 

Methyl 2-[4-methoxycarbonyl-5-(1,3-dithian-2-yl)-6~-1,3-thiazine-2-yl]-2-methoxy-2-o-methoxycarbonyi 
benzamidoethanoate (13e) 
Yield = 40 %. Oil. 1~ NMR 6 : 2.00 (m, 2H, SCH2CH$H2S); 2.90 (m, 4H, SCH2CH2CJ&S); 3.47 (s, 3H, OCH3); 3.43 
and 3.84 (dd, J = 16.8Hz. 2H, SCH2); 3.78 and 3.87 (2s. 9H, 3C02CH3); 6.41 (s, lH, S-C&S); 7.40 to 7.90 (m, 4H, C6H4); 

8.16 (bs, lH, NH). 13C NMR 6 : 24.50 and 25.25 (SCH2 + SCH2cH2CH2S); 30.06 and 30.52 (SC.H2CH2GI-i2S); 47.69 (S- 
m-S); 51.79; 52.24; 52.44 and 53.54 (CH30 + 3CO2CH3); 87.08 (N-GOCH3); 127.42; 129.96; 130.31; 131.45; 134.28 and 

136.43 (C6H4 + N-C=CJ; 163.82; 166.84; 167.00 and 167.82 (C=N + GO). MS m/e (1%) : 554(M+., 1). 522(g), 49O(3), 458(3), 
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375(10), 360(5), 359(5), 247(5),230(9), 163(100). 133(S), 104(S), 77(8). IR (KBr) cm- I : 3368 (NH), 1762.1734 and 1700 (c-0). 
Anal. Cakzd. for C23H26N208S3 (554.65) : C 49.81, H 4.72, N 5.05 Found : C 48.32, H 4.73. N 4.95 

Methyl 2-~5-diethoxrmethyl-4-hydroxr-4-metboxycarbonyl-5~6-dihydro4~-l,3-th~azlne-2-yi)-2-methoxy-2- 
o-me~hoxyckbonylbehami~oeth~oate~ (14s) _ - _ 
This compound Ma, isolated as an oil, was obtained using the same experimental conditions described for 8 for the methoxylation 
reaction of the tetrahydrothiaxine 3n. Yield 5; 96 %. 
It W8.3 &O synthesised using the [3+3] cyclocondensation reaction between the tbioamide 2d and the vinylic ketoester la es 
described for the compound 15. Yield = 69 %. Diastereoisomeric ratio = 52/48. 
*H NMR 6 : 1.13 and 1.21 (2t, J = 7H2, 6H, CH(OCH2GH3)2); 2.40 (m, lH, CHCH(OC2H5)2); 3.36 and 3.42 (Is, 3H, 
CH30); 3.46 (m, 4H, CH(OfXWH3)2); 3.73 and 3.80 (29, 3H. CO2CH3); 3.87 (8, 6H. 2CO2CH3); 4.60 (m, lH, 
m(CC2H5)2); 7.26 to 7.90 (m. 4H, CgH4); 7.95 and 8.07 (2bs, lH, NH); the signals corresponding to SCH2 and OH are 
superimposed with the signals of CH(DC2H5)2 and CO2CH3. 13C NMR 6 : 14.76 and 15.38 (2a3CH2); 21.92 (SCH2); 38.77 
and 41.28 (CH-CH(OC2H5)2); 50.68; 51.39; 52.57; 52.92 and 53.51 (CH30 + 3Cw3); 61.90; 64.60 and 64.83 (CHGH20); 
81.61 and 84.38 (N-GOH); 87.21 and 87.47 (N-GOCH3); 101.59 and 102.63cH(OC2H5)2); 127.51; 127.74; 129.99; 131.77; 
136.78 and 136.98 (C6H4); 163.52; 164.17; 165.90; 167.00; 167.85; 171.08 and 172.92 (C=N + C=O). MS m/e (1%) : 557(M+l, 
<I), 526(l), 497(l), 280(7), 263(2), 248(3), 204(2), 174(2), 163(100), 135(4), 133(4), llS(5). 115(6). W(5), 103(11), 83(16), 
77(10), 76(5). IR (KEr) cnC1 : 3441 (OH), 3329 (NH), 1742 and 1728 (c-0). Anal. Calcd. for C24H32N201 IS (556.58) : 
C 51.79, H 5.80, N 5.03 Found : C 50.42, H 5.64, N 4.96 

Methyl 2-(4-ethoxycarbonyl-5-diethoxymethyl-4-hydroxy-5,6-dihydro-4~-1,3-thiazine-2-yl)-2-metboxy-2- 
o-methoxycarbonylbenxamidoetbanoate (14b) 
This compound 14b wes obtained using the same experimental conditions described for 8 for tbe methoxylation reaction of the 
tetrahydrothiaxine 3b. Yield = 94 %. Diastercoisomeric ratio = 55/45. 
IH NMR 6 : 1.13; 1.21 and 1.29 (3t, J = 7H2, 9H, m3CH2); 2.50 (m, lH, C&CH(CC2H5)2); 3.38 and 3.44 (28, 3H, CH30); 
* L_ I- 41, n,,,l\“~,_~“_\_\. * 01 ___I 9 01 ,q_ L” .-I pT\^pm_\, ” ,o ,” , _ 7y” ,u pT\rpu#,p”_\. 4 &o (_ ,u 3.J” (Ill, ‘Xl, Lrl[“L&+Il3~~,, 3.0” aaLl 2.0, {La, un, L LU,+rz,,, f.17 <q, , - ,lU, &al) b”LbUti ..,I, -..“” \Y., . . . . 
CH(OC2H5)2); 7.40 to 7.90 (m, 4H, CgHq); 8.03 and 8.13 (2bs. lH, NH). 13C NMR 6 : 14.02; 14.73 and 15.42 (3m3CH2); 
22.02 (SCH2); 38.67 and 41.28 ~HCH(DC2H5)2); 50.68; 51.39; 52.56 and 53.54 (CH30 + 2CC2CH3); 62.03; 62.78 and 64.36 
(3CH3C.H20); 81.42 and 84.28 (N-C-OH); 87.47 (NGOCH3); 101.59 and 102.69 (fX(OC2H5)2); 127.64; 128.10; 130.44; 
132.13; 137.11 and 137.46 (C6H4); 163.05; 164.16; 167.30; 167.46; 168.22; 168.37; 170.97 and 172.76 (C!=N + GO). MS m/e 
(I%j : 571(M+l, <l), 540(3), 497(7), 465(3), 451(4), 419(2), 389(2). 280(4), 272(4), 185(3), 174(2), 163(100), 157(5), 135(4), 
133(4), 104(4), 103(13), 85(23), 77(7). IR (KRr) cm-l : 3450 (OH), 3320 (NH), 1760 and 1730 (GO). 

Methyl 2-(4-ethoxycarbonyl-5-diethoxymethyl-4-hydroxy-5,6-dihydro-4~-1,3-thiaxine-2-y1)-2-methoxy-2~ 
phthslimidoethanoate (15) 
To a solution of tbioamide 10~ (1.5 g, 4.8 mmol) in 40 mL of dry THF were added DABCO (0.54 g, 4.9 mmol) and 3 g of crude 
vinyhc ketoester lb. The reaction mixture was stirred at room temperature for 1 h l/2, then diluted with EtOAc. Tbc solution was 
washed successively with a saturated aqueous solution of NH4Cl and brine. The organic layer was dried (MgSO4). concentrated and 
the residue was purified by silica gel chromatography (Ehrent : EtOAclpetroleum ether/triethylamine = 50/48/2) to give 1.98 g of 
white crystals. Yield = 70%. Diastereoisomeric ratio = 43/36/21. 
*H NMR 6 : 0.95 to 1.40 (3t, J = 7.2Hx. 9H, 3CH2C&3); 2.80 (m, lH, C&CH(OC2H5)2); 3.45; 3.46 and 3.48 (CH30); 3.51 
(m, 4H, CH(OGH2CH3)2); 3.72; 3.78 and 3.80 (CO2CH3); 4.07 and 4.24 (2q, J = 7.2Hz. ZH, CO2CJ@IH3); 4.57 (m, lH, 
CH(OC2H5)2); 7.71 (m, 4H, C6H4); the signals corresponding to SCH2 and OH are superimposed with the signals of 
CH(OC2H5)2 and CO2CH3. ‘3C NUR 6 : 13.92; 14.60; 14.73 and 15.35 cH3CH2); 22.05; 22.34 and 22.89 (SCH2); 38.41; 
39.16 and 40.56 @ZH-CH(CC2H5)2); 53.08; 53.34; 53.54; 53.66; 53.73 and 53.93 (CH30); 60.63; 61.70; 62.12; 64.33; 64.53 and 
64.76 (CH3CH20); 81.38; 82.46; 84.05; 84.27 and 87.98 (N-C-OH + N-GOCH3); 101.74 and 102.46 cH(OC2H5)2); 123.47; 
123.70; 131.35 and 134.47 (C6H4); 161.11; 162.09; 164.92; 165.28; 166.28; 166.44; 166.70; 170.51 and 172.30 (GO + c=N). 
MS m/e (1%) : 539(M + 1, cl), 508(l), 493(l), 465(16), 419(26), 389(17), 249(15). 248(41), 215(18), 190(11), 174(32), 163(12, 
157(15). 130(30), 104(19), 103(53). lOl(lS), SS(lOO), 76(16), 75(35). IR (KBrj cd : 3480 (OH), 1780 and 1730 (C=O). 

Methyl 2-(4-etboxycarbonyl-5-diethoxymethyl-6H-l,3-thia~ine-2-yl)-2-methoxy-2-o-methoxycarbonyl 
benznmidoethanoate (16) 
A solution of diivdro-4H-1.3~thiaxine 14b (0.4 e. 0.70 mmol) in 30 mJ_ of dry pyridine and 0.4 mL of anhydrous methanesulfonyl 
chloride was stirred at 6OOC’for 3 h under argon &msphere. The reaction mix& was concentrated then cbromatographed on silica 
ael (Eluent : EtOAc&troleum etherltriethylamine = 48/50/2) to give 0.27 g of colourless oil. Yield = 67 %. 
iH A’MR 6 : 1.18; 1.21 and 1.23 (3t, J = 7Hx, 9H, 3 CH3CH2); 3.48 (s, 3H. CH30); 3.34 and 3.74 (dd. J = 15,5Hz, 2H, SCH2); 
3.60 (m. 4H, CH(CCJ&CH3)2); 3.87 (s, 6H, 2 CO2CH3): 4.22 (q, J = 7H2, ZH, CCQCJ&CH3); 5.95 (s, lH, CH(OC2H5)2); 
7.40 to 7.90 (m. 4H, C6H4); 8.24 (bs, lH, NH). 13C NMR 6 : 13.94 (CII3CH2); 15.18 (2CEL3CH2); 22.66 (SCH2); 51.84; 
52.56 and 53.63 (CH30 + 2CO2GH3); 61.40 (C02GH2CH3); 63.39 ((CH(DfZH2CH3)2); 87.23 (N-COCH3); 98.26 
GH(OC2H5)2); 126.72; 127.47; 130.11; 130.36; 130.50; 131.64; 135.02 and 136.78 (N-C< + CgHq); 163.64; 163.97; 167.w 
167.13 and 168.00 (C=N + C=O). MS m/e (1%) : 553(M+l, <l), 507(2). 506(5), 373(3), 313(2). 286(5), 263(18), 248(21), 
204(36), 176(10), 163(100), 133(6), 130(5), 103(25), 75(13). IR (R.&j cd : 3349 (NH), 1772 and 1740 (C=o). 
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