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While se,cral ,ati,raetnn ,,nthctie ,olutio1h ha\\: hccn dc,n1hcd for the :x-amino at:id ft 1 -cnol cth�r Zkmativc, 1. 4 only 1,,0 ,er ) ,1111il.1r path ways exist for the sulrur analogue:-2 (R=Ml.!). Starting from ;11:hiral diethyl acetamido malonatl.!. thl.! ,inyl sulfitk moict) is ohta111ed h ) the elimination of a methylsullinyl group in thl.! 1 -position (Scheme 2).' \etu:111 ) . ,ariou: proportions or the :1..fl-unsaturatl.!d isomer, are obtained in thi, -;tq1: unlike thl.!ir oxygen analogue, I. 1:ompound, 2 arc bi g. hi� prone to i,,11111.!risation into the morl.! stable :t..fl-unsaturatcd analogues.'•'' The op111:all� at:ti,l.! deri vatives arc ohtainl.!d through l.!n/�mc catal�sl.!d at:id or amin,1 g.niup dcpro tcetions. Thl.!reforl.!. mcrall yields arc ,• cry low. The prohkm, e,pericncl.!d by the groups imolvcd in the :-ynthcsi-. of dcri,ati\'l.!" 2 dc,1rl� ,ho\\ that it is a rl.!al synthetic chalknge. '•' --

CH3S � C02CH 3 --- 6 '-- NHAc 34%, ( E)/(2)=4/1 !8 51%, (E) exclusively Sb Scltt'IIII! 2.
In this paper. \IC describe two nc,, routes lll deri,ati\'1::-. 2 rrom the chiral pool: homos1.:ri111.: and m1.:1hioninc.

Racemic homoserine was fin,t convened into thl.! a:-.partaldehyde derivative 3 follo,,in g. the literatun; proccdure. 4 ''• 7 The prccur,or sulroxide 5 was obtained in good yidd through dithioacetal rorm:11ion� r\1llowed by sodium metaperiodatc monooxidation. We have found optimal conditions to perform the thermal elimination or the sulroxide'i leading 10 the forma tion of the desired B.y-unsaturated '.1-amino at:id derivativcs-6 with a global yield of 50% without det.:t:ting the formation or the ".X.B-unsat�rated isomers. (Scheme 3) evertheless. the prot:eding route. although succ.:ssful. is still laborious. 10 We have recently shown 11 that L-rn.:thioninc is a rossible precursor to optically active aspartald1.:hyde derivatives using a Pummerer like reaction 1 � (a regioselcctive (X-chlorination to the sulfide -using N-chlorosuccinimide) followed by hydrolysis. /\lternatively. we now report that optically active 2-amino-4-methylthio-3-butenoic acid ( .. 3 .4-de/J _r dro-L-111<;t/Jio11i11e . . ) deriva tives can be efficiently obtained from L-methionine using the same reaction 13 (Scheme 4).

-Phthaloyl protection 14 was chosen to avoid any amine participation. 15 (N . 0)-protcctcd L-methionine 7 is treated with N-chlorosuecinimide in carbon tetrachloride. When the crude mixture of (X-chlorosulfide intermedi ates is heated in dimethylformamide (70 C). the formation of the vinyl sulfide 8 is observed resulting from acid catalysed dchydrochlorination l � h.lJ 

  Scheme J.

  /(Z)-6. 711 rrohably through the transient ion it: sreL•ic:-. B in equilibrium \\ ith ,\ in the polar ,ohcnt dinll• th) lrormamidc (Sd1emc 5).

  ) silica gel chromatograph). major ( /:•) isomer \\ a:-. shm,n to have 90 91",. cc based on chiral HPLC anal)-..i-.. (-..cc experi mental part). The obser\'cd -;light rat:emisation (compound 7 pnncd to he 96 98 ° o ee 11h ) might he done to the well-known stereot:hcmical instability or these [Ly-unsaturated cl-amino acid derivative:-.. In conclusion. the procedures dc:-.<.:ribed herein alltrn the dlicicnt :-.) n thcsis of a-amino acids [3.y-thiocnol ethers derivati,es with optimi7cd -;tcps. The Pummcrcr strateg) lJ',ing L-mcthioninc as starting material lead to the protectcd optit:all) ,1t:t1\c unsaturated analogue ••3 . ./-dch r dro-l.-1111•1!,io11i1w .. vcr) quit:kl) and elliL•icntl) \\ ithout an) dctc<.:tahlc double bond i,omcrisa tion using cheap ;111d ea:-.il) handled reagent-... Deprnlet:tion and variatitlll stud) on the amino prokcting group, a:-\\ ell a:gcnerali,ation to other thiot:thcr deri\ati\• cs or t:ommcrciall ) a\aibhle opticall) active homoc)S teinc arc under in\• cstigations 111 our bhorator). L\PERL\IE:\T.\L All soln:nts and re,1gcnts \\ere used as purt:hascd. CCl 4 and OM F were stored over 4 A molecular sic,c, before use. Purilications b) !lash column chromatograrhy were pcrrormed u-;ing ,ilica gel (10 0.04 0.063 mm (130 400me:-.h) (Merel-.. rcr 9385). and TLC using silica gcl 60F254. layer thickness 0.2 111111 on aluminum sheets. Melting points were dctcrmined on a Mettler FP (12 apparatus and an: corrected. Optical rotations \\ • ere mea,urcd on a Perkin Elmer 2-l I polari metcr in a I cm cell. I R spcctra were obtained u:-.ing a icolct 205 FT-I R -;pectrometcr. 1 H and 11 C MR :-.pectra were recorded on a Bruker AM 200 spectrometer. Chemical shil'ts arc reported a, 6 \ 'alucs (ppm) relative to internal tctrnmcth: r lsilane. Chiral HPLC an:tl)si� \\ as performed u,ing a 25 cm x 0.4(1cm Chiraccl OJ column from Daiccl. Bcnzyl (2 R S )-2-Bcnzylox ycarbonylamino-4,4-dihcnzylthiobut anoatc ( 4 ): Raccmic aldehyde 3 4 ••--( l(d g. 47 mmol). ben,yl mercaptan (5.5 ml. 4711111101) and TsOH (0.2 g. I 11111101) in toluene (I I0 mL) arc rclluxcd in a llask fitted with a O1.:an-StarJ... apparatus. /\rter 12 h. the rcaction mixture is washed with satd. aq. sodium carbonate then \\ Ith water. The organic phase is dried ( la 2 SO 4 ). liltercd and c,aporatcd lo lca\C an oily rcsiduc . Purilication by silit:a gcl !lash chromatography gives an oil ( 19 g. 70'1/.,). Crystalli,ation or dithioacctal 4 occurs in Et 2 O pentanc: mp = 65 C. 1 H MR (200 Mll7. CDCl,):o=2.I0 2.50 (m. 211. Cl-1 2 ): 3.55 (br l. I H . ./ = 7.6 117. SCHS): 3.(15 3.90 (m. -ll I. SCH2): -l.6 . (tn. 111. CH 1 }: 5.00 5.30 (m. 511. 1 H. OCI 1 2 ): 7.1 0 7.50 (m. 20H. l-l, 11.,111 ).

  1 'C MR (5(U M 111'. CDC! d: o = 34. 7: 35.1: 37.X (Cl 1 2 . SCll 2 ): 46.5 (SCHS): 52.3 (Cl-It ): 66.9: 67.3 (OCH2J: 127.0 137.0 (C,,,. ,,,,,.): 155.6 ( 1 HCO 2 Bn): 171.2 (CO 2 Bn). MS (DC!. H,): 111: 589 (M + H 4 ) 1 . 497 (M-PhCII,+ H 4 ) 1 . 480 (M-PhCH;+ll) 1 .465(M-BnSH + 1 H 4 ) .-l48(M-13nSll+H) i-. Analysis: calcd C ,;I I 11 0 1 S 2 : C: 69.32: H: 5.82: 1 : 2.45: found: C:69.11 : H: 5.88: 1 : 2.51.