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Summary. 4-~nyl-sub~~ed oxamazlns lb, 16, and 3 have beefI prepared. Key 

steps of the synthesis are: the preparation of protected a-amino-)I-hydroxyadd 6 

through ester enolate condensation of ethyl glycinate STABASE addwt 8 with 

W-protected pfopiotatdehyde 9, the coupling of this acid with an appropriate 

protected hydroxylamine, the cyclirationof resulting hydroxamale, and finally the 

acylation of the amtnogfoup in 3 with AX440 side chain. 

The discovery of the fnonobactams 11 (Scheme l), a new class of amibiottcs panicularty active against gram 

negattve bauerta, has stimulated a lively interest in the synthesis of novel monocyctic S&cWns. More recently it was 

found that good to potent antibiotic activities could be still achieved by substituting the SOg- moiety with other 

eie~ron.withd~wi~ groups,* like for exampie in oxamaains ot general toffnula 2.3:4 
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In the course of our project directed towards the synthesis and biotogicai evaluation of new monocyclic j3- 

lactam anttbiotics.5 our attention was drawn by oxafnazin 3, containing a 4.vinyl group. In anabgy with some vinyl 

containing cephabsporins.6 we eftvisaged lhat 3 aWt be an irrterestlng target not only for its possible antibiotic 

activity, but also as a useful starting mateftal for other oxamazln derivatives via feadion at the doubte bond anckor at 

the cafboxyl group. As tor R1 we chose the 2-(2-amino-4-thiazotyt)-2-(Z)-(methoxyimino)-acetyl group (ATMO), 

siftce this partkzulsf stde chdn is krrown to dfamaticalty inprove the btbgical activtty toward gram-negative bacteria 

of both cephabsportns arid mDnobactams. 7 
3685 



3686 G. GvANn er d 

R’NH OH 

P 
ai 

7 6 

R’-Boc 

F+ - Cf+CH~Mes 

Our retrosynthetk strategy is depicted in Scheme 2 and was based on the bkmimetk approach developed 

by Miller6 invoMng the intramolecular cycltzatfon of a protected a-anIno+hydroxy-hydroxamate. The presence in 3 

of a vinyl group at C-4 introc&es a serfes of synthetic pfobkms, that is: a) the preparation of the required a-amino- 

(I-hydroxy-acid; b) the judklous choke of protecting groups at the 3-amino moiety and at the carboxyl. since the 

usually employed protections removable under hydmgenolytic condltlons. such as the benzylurethane. are not 

compatible with the presence of a double bond: c) the possibtfity of an allylic rearrangement durtng the cyctization of 

the 3-hydroxy-hydroxamate. In order to avoid the latter problem, we decided lo carry out the cycEration step on the 

alkinyl derivative 5, instead of on the corresponding vinyl anabgue. 

As for the two prolectlng ~mups on the amino and carboxylii functtons. we Sc3lSctSd the r-butoxycarbonyl 

(BOC) as R1 and the 24rfrrWhylsflykthy19 as R2, which can be removed respedively by addk and mild bask 

SCHEME 3 

\/ 

COOEt + MesSI = 

6 WI 

a) 8 + LDA, -78%; then 9; then HCI. H2CTHF; b) Et3N. H20-EtOH 2:1, R.T.; c) Boc20. Et3N, f-f2CKtMF 1:6 
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(fhtotldebn) treatmen(, hoping thf& Mae conrRbns would not affect the fMctam dng. FtnaBy. br the synthesis of 

a-mhydmq&d 8, we eMsaged an aktol type condensatton behveen the Wthtum enofate Wived from ethyl 

glyzIn6te S%W#E adtkrct 8lga ti btmethytsfly~mptoIaldehyde 6.’ 1 

As shown In Sohome 3, this condensation between 8 and 0 ploaseded in good yield glvlng, after act& 

hydrolysis of the !ZtXBA!X group, the a-amino-6-hydroxyester 10 as a 1:l mlxiure of dastemoisomers. 

SaponlfWtton wtttr EQN tn HpO-EtOH effected also cleavage of cafbor~sflkaf bond to gtve the amlnoactd 11, 

which was directly protected, wfthout purifii to the tityluretffane 8. Prelhnlnaty attempts to obtain 8 directly 

by condensation of N -Boc protected ~lydnates wfth 9 were dscouraging. They were anyway abandoned when we 

observed that when the ammo functbn In 10 (obtained stantng from STASASE a&&t 6) was f&t protected as F 

bulyl urethane, eater hydrolysis was Inefficient. Atthough 6 has been purtfied by chromatography or by 

crystatlizatbn of the dkycbhexylammonium salt, we found mom convf?Wnt, from a synthetic point of view. to use 

the crude add for further condensation with the hydroxylamine 9. 

The synthesis of 7 is described In Scheme 4. Condensation of chbmacetic acid with 2-ttimethylsilylethanol 

mediated by DCC and dlmethylaminopyridine (DMAP) l2 afforded the chloroester 12. Introduction of the 

hydroxylamino function was then carried out through nucleophilic substitution by N-hydmxy-phthalimide, to give 

13. Subsequent hydrazine cleavage gave free hydmxylamine 7 in 81Ye overall ylekt from 2-trtmethylsilylethal. 
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a) DCC, DMAP, Ct+Cf2, frc; b) N-hydmxyphtalknlde, DMF, K~COJ; C) 1ig-rai2, CI-I$~ 

Attempts to couple hydroxylamlne 7 with prptected aminoadd 6 under the classic con&ions empkying a 

water soluble carbodlimide (VVSC) In DMF I H202cdb gave disappointingly low yields (26%) (Scheme 5). On the 

contrary, the use of the N-hydroxy-beruotrtale / DCC13 method gave 6, as a 1:l mixture of dastereolsomers, in 

excellent yield (909c). As already pointed.out, best overall yletds were obtained when crude 6 was employed. 

In thls case the yield from 10 (three steps) was 89%. Cyctzatlon of 5, ewbylng diethylazodicarhoxylate 

(DEAD)/triphenylphosphlne6b proceeded smoothly to give j3-Warn 14. as a 1 :l mixture .of 3.4 c/s and lrans 

Isomers. In good yield. On the contrary, the use of the system triphenylphosphirW CCl@iethylamine8b failed to 

give the desired pmducts. The overall yield of 14 from trfmethylsllypropiolatdehyde was an appredable 44%. 

The acidc removal of (Boc) group proved lo be troublesome. Hydrolysis of 14 wlth trffbomacelic acid or 

formic acid followed by treatment with phenoxyacetyl chlortde, as well as wlth the (ATMO)-OH I N- 

hydmxybenzotrhuole adduct [(ATWO)-OWT), gave no expected product. Atso the attempt to convert 14 into the c 

butyldmethyb)lybxycaWnyl derivative by reactbn wlth r-butyldmethylsilyl trtflate, according to a recenf report,14 

was unsuccessful. 
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However, when me triple bond wes first facbced to the doubts one, thaqh hydmgeruttlon on Pd Undtar in 

the presence of 2,8-lutktlne, the (Boc) pro&c&g gnoug cold be etfldenUy removed wtth trltboroaMk to we, 

after acylatkn wlth (A~O)~B~ the destred d&bet 18, atdbough In tow yWds @5%). FInally, dapmtsdkn ot the 
tn’methykllybthyt ester and catbn exchang& fumishsd our tarpet as a 19 dasteIe0merk: mixture. 

With the purpose to test the feeslblllty of a synthesis ot cUstereomaitcal~ pure ds 31, end fnvu 8b. we tded 

to seperate one of the couples 18e,b or 16&b. This was ~ssibb, by ch~~~~phy, at me st.eae oi 15&b. Ths 
confipation of the two *men was assessed by 1H n.m.r. on the basis of the H-3/H-4 vidnel CCU~MQ constent~ 

However, since ds end &US monooyctk &lectam cnlibidlce usuelly do not appear to show mn!J dtferencas In 

antf-~rlal~~ranlInBtactm\asoredstance,we~ed~ ~~~t~~~~l:t 
diastereomerlc mkture ot 3. Unfortunately they hiwe shown that 3&b pofbsess only dght antWoUc acthW. 

We wish to thank the Istituto BkdMlco Italiano, the Ministem delta P&b&a tstnrziona and the C.N.R. for 

financial support. 
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a) DCC, N-hydroxybenzotrfazole, DMF; b) DEAD, PhsP, THF; c) Pd Lindlar, Z,blutkfine, H2: d) CF3COOI-l. 
0°C; men (Al’MO)-OBM, EbN, CH$N, R.T.; a) n &I&F; men Drrwex 50 WX8 (K+ term) 
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EXPERiMENTAL 

N.m.r. specfra were rucorded on a Varian fT 60 or a Varian XL-60 spectrometer usfng wametnylsyfane as 

internal standard. Lr. speaa were measured wffh a Peddn-Elmer 257. Elemental analyses were pedonned with a 

POIUIWIW Uo ltimenl. 27040 me& dfka gel (Merck) was used for chm,mr2ognphy. Oganlc extracts went 

dried over Na2S04 and flftered before removal 01 (he solvent under reduced pressure. All reactions empbying dry 

solvents were run under a nitrogen atmosphere. 

Anrl and 8yn Ethyl 2-amIno-3-hydroxy-5_(trfmothyfrflyI)_pent-4-ynortos (lo).- A solutlon 01 

litMum diisopmpylamide Iprepared from 1.89 ml (13.47 mmol) 01 d&cpmpylamlne and 6.42 ml of a 1.6 M soblbn of 

r~6uf-l In rrhexane (13.47 mmol) In 27 mf of THF] was coo&d to -78°C and treated with 8 (3.35 ml, 12.63 mmol). 

After stining for 15 min., Mmethylsllylpmplolaldehyde 9 (1.27 ml, 8.42 mmol) was added. Affer 15 nin. the sobtion 

was poured Into 0.5N HCI (50 ml, 25 mmof) and sffrred ovemlgM at room teqntrature. The mixture was dfbted with 

E120 and the phases separated. The aqueous layer was treated wfff~ NH4Of-i 10 pf-l9 and extracled thrfce with 

CH2Cl2 to give. after evaporation, a crude product. whlch was purified by stlka gel chromatography (rrhexane : 

AcOEt 1:l) 10 give pure 10 as an oil (1.55 g. 80%). EfemenW analysis: found C. 52.55; H, 6.45; N, 5.95%; cak. lor 

CloHjgNOSI: C, 52.37; H, 6.35: N. 6.11%. 1.r. (CHCl3): v ma 2950, 1730, 1370. 1160. 1020 cn-rl. ‘H n.m.r. 

(CDCb, 80 MHz.): 64.55-4.75 (1 H, m, C&OH): 4.21 (2 H, q, C&-Cf-f3, J 6.8 Hz.); 3.553.75 (1 H, m, C&N); 3.11 (2 

H. s. N&j: 1.24 (3 H, 1. C&-CH2. J 6.8 Hz.): 0.09 (9 H, s, Cb-a). 

Ant/ and 8yn 2-(r-butyloxyformrmfdo)-3-hydroxy-prnt-4-ynolc acfdr (6).- A solution of 10 

(1.30 g, 5.67 mmDI) In H20 : EtOH 2:l (11 mf) was treated with triethyfamine (4.74 ml, 34 mnal) and stined overnight 

at room temperature. After evaporation 01 the sofvent al reduced pressure. (he residue was taken up with some 

water, addied lo pfi 4.5 with 1 N HCI, and evaporated agaln. The crude product was taken up with H20 : DMF 1:6 

(10 ml), treated with triethylamine (0.790 ml, 5.67 mmof) and d-MufyldkaWnafe (1.56 ml, 6.80 mmol), and stlned 

overnight af mom temperature. The solulbn was aMfled with 1 N HCI to pH 1 and extracted thrice with AcOE1. The 

combined organic extracts were washed wilh saturated Mne and evaporated 10 dryness to give crude 6 (1.08 g. 

63%) which can be utlllsed as such for tf’te next step. Altemattvefy It was prrffled In this way: lf was taken up In dry 

E120 (5 ml) and treated with dlcydohexylamine (1.13 ml 5.67 mmol) to give at once a white preclpltate, which was 

collected by filtration to give pure 6 as dicycbhexylamronium salt, m.p. 180-182°C; elemental anafysis: found C, 

64.55; H. 9.46; N, 6.60%; cak. for &H3sN2@: C, 64.36; H, 9.33; N, 6.82%. 

Treatment of this sail with 0.3M aqueous citric ackl and Et20, separation of the phases, and evaporation of 

the organic layer gave pure 6as a 1:l mixtureof diastereoisomers(669 mg,53%).I.r. (CHCI$:V,,,~ 3420,3300, 

2970,2120(weak),1715,1490,1370,1160,1040cm- I; ‘H n.m.r. (CDCl3-020.80 MHz.): 6 5.88 (1 H. broad s, 

NH); 4.75-4.95 (1 H. m, C&Of-f); 4.47462 (1 H, m, C&NH); 2.64 (11'2 H, d, H-C-C, J 2.1Hz.); 1.44 (9 H, s, C&). 

2-(Trfmethylslfyl)-ethyl chforoacetato (12).- A solution of chbroacetic acid (1Og. 105.6 mmol) in dry 
CH2Cl2 (120 ml) was treated with dimethyfatinopyridine (517 mg, 4.23 mmof) and wlfh tdmethyfsllylethanol(7.36 

ml. 51.6 mmol). Affer cooling to O”c, a solution of dfcycbhexykarboal&+o (22.4 g, 108.4 mmol) In dry CH2Cl2 (25 

ml) was added dropwise. An abundant precipftatlon of dfcycfohexyfurea took place. After stirring for 1 h, the 

suspension was filtered through a celiie cake, and the sofii was washed wfth pentane : EQC 4:l. The filtrate was 

concentrated af 20 mmHg and finafty dslilled at 0.4 mmHg (66-7PC) to give prre 12 as a coburtess flqukf (9.35 g. 

93%). Elemental analysis: found C, 43.20; H. 7.6Pk cafe. for C7HlsCQSi: C. 43.17; H. 7.76%. ‘H n.m.r. (CDCb, 

60 MHz.): 6 4.36 (2 H, AA’ part of an AA’XX system, C&-O); 4.06 (2 H, s, C&-Cl); 1.04 (2 H, x>c part of an AA’XX 

system, C&$ii): 0.01 (9 H. s, C&s). 

2-(Trlmothyfrllyl)-ethyl N-pht8foyf-2-•mfnwxy-•cotato (13).- A solution of 12 (2.57 g. 13.2 

mmof) and N-hydmxy-pfMlimide (3.23 Q, 19.8 mmol) In dry DMF (70 ml) was treated wflh soud anhydrous KpCO3 

(2.74 g* 19.8 mmol) and heated at 60-65”c for 3h. Then the sohrenf was evaporated af 0.5 mmf+g (bath temperature 

below 6PC). the reddue suspended in H20 and filtered. The solid was dissolved In AcOE1. washed with water and 
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Saturated brine and evaporated to dryness to give a af@f& yefbw sofid. Crysfalkafion from Et20 : nhexane gave 

pure 13 as a white sold (3.82 0.90%). M.P. 95.96’C. Efemenfal analysts: found C, 56.15; H, 6.00; N, 4.30%; c&z. 

for Ct6HigNS?@: C, 56.06; Ii, 5.96; N, 4.361r.. IL (CHCIa): v mu 2Q50,17Q5.1736,16O5,1485,1370.1350, 

1280,1180,1125, 1030 cm-t. tH n.m.r. (CDCIQ, 60 MHz.): 6 7.60-8.00 (4 H, m, aromafii); 4.80 (2 H, 8, C&C-O): 

4.26 (2 H, AA’ part of an AA’XX system, Qc&-CH& 1.02 (2 H, XX’ part ot an AAW system, C&-S& 0.03 (9 H, s, 

CJzbW 

2.~rlmefhyisiiyl~ofhyi 2-8mlnO~aCe~fe (I).- A sofutbn of 13 (2.76 g, 8.59 mmoi) in dry CH2Cl2 

(30 mf) was coofed fo 0°C and treafed with hydra&e hydrate (0.636 ml, 17.17 mnol). The tempera&m was aWved 

to rise to R.T. and the suspensbn (a whffo precipftafe formed) stined for 30 min. The mixture was ffaered. washing 
the predpffafe with CH2Cf2, and the f&ate was washed with d&fed NH4oH and saturated b&e (f&o@, and tIna& 

evaporated to dryness to gfve 7 as a cofouftess Qquid, pure at t.l.c. and If+ ILm.r. (1.69 g. 97%). ‘f-f n.m.r. (CoCl3,80 

MHz.): 6 5.64 (2 H, bmad s, N&); 4.23 (2 H, AA’ parl of an M’XX system, 0-C&-CH2); 4.16 (2 H. s, C&-&O): 

0.96 (2 H, XX’ part of an A&XX system, Q&St); 0.01 (9 H, s, Cl&#+ 

Ant/ rnd syn 2~(frlmefhylrllyl)~othyl 2.[2-(f-butyloxyformamldo)+hydroxy-penf.4- 

ynamfdoxyf-acetmtas (5).- A solution of crude 6 (1.08 g, obtained stating from 1.30 g of tg. 4.72 mmol) and N- 

hydroxy-benzotriatofe (638 mg, 4.72 mmoi) in dry dfmethyffofmamide (13 ml) was treated with 

~~cbhe~a~ii~de (1.67 g, 5.19 mmol), and stirred for lh at room femperafure. Abundant precipffafbn of 

dlcycfohexylurea took place. Then hydroxylamfne 7 (900 mg, 4.72 mmol) was added, and the mixture stirred 

overnight at R.T. The mixture wa6 dfufed with A&Et and dicycbhexybrea Rffered ott. The tIPrate wa6 washed with 

5% NaHCQ and water (thd~~, and finally evaporated to dryness. The residue was taken up wifh Ufffe ether and 

filtered again. The tiffrate, after evaporation at reduced pressure, was ch~~o~a~ed on silica get (rr-hexane : 

AcOEf 1 :l) to give pure 5 (1.57 g, 63% fmm crude 6.69% from 10) as a mixture of diasfereolsonWs in fhe ratio 1 :l 

(determined at *H n.m.r. by Megration of the acefyienic proton signafs). When this reaction was canted ouf starting 

from purftled 6, the yield was 90%. Elemental analysis: found C, 50.30; H, 7.80; N, 6.70; c&c. for C~.$l3&$)7Sf: C, 

50.73; H, 7.51; N. 6.96%. 1.r. (CHC$): Vmu 3300,3000,2960,2930, 1735, 1700, 1490, 1370,116& 1095 cm-‘. 

tH n.m.r. (CDCts_D20,80 MHz.): 65.57 (1 H, broad d, NWoc, J 8.0 Hr.): 4.70-4.90 (1 H, m, CKIH); 4.40-4.70 (1 

H, m, C&NH-f&c); 4.46 (2 H. s, C&-C-O); 4.28 (2 H, AA’ pfut of an A4’XX system, O-CH&H& 2.53 (l/2 H, d, ii- 

CZC, J 2.0 HZ.); 2.45 (112 H, d, H-C-CSC, J 2.1 HZ.); 1.44 (9 H, s, C&C): 1.02 (2 H, XX’ part of an AA’XX system, 

C&-Si); 0.04 (9 H, s, C&Si). 

CIs and tr8ns 2-[trlmethylrilyl)-ethyl {[3-(f-bufyloxyformamfdo)-4.efhynyl-2=oxo-1~ 

~etldlnyll-oxy~-acetates (14).- To a solution of 5 (1.38 g, 3.428 mmol) and t~phe~y~ho~hine (899 mg, 

3.426 mmol) in dry THF (35 ml), dlefhylazodcarboxylafe (9OY. purify) (0,597 ml, 3.428 mrnol) was @ded. The 

mixture was stirred overnight at room temperature and then the sofvenf was evaporated to dryness. The crude 

produel was putied by silica gel chromatography (CH2Cl2 : Et20 S&5) to give pure 14 (1.04 g, 79%) as a slightly 

yefbw oil. Elementai analysis: found C. 52.55; H, 7.40; N, 7.\5%; oak. lor C17H28N20&i; C, 53.16; H, 7.34; N, 

7.28%. I.r. (WC&: vmu 3430, 3300.2960,2930, 2670, 2250 (weak), 1790,172O. 1490. 1445, 1380, 1370, 

1350,1160, 1105, 906 cm-l. ‘H n.m.r. (CDCf&SO MHz.]: 65.64 (1/2H,d, NH, J7.0 Hz.);5.35 (lL?H,d, NH, J9.1 

Hz.); 4.50-4.70 (l/2 H, m, Cl& 4.43-4.53 (2H, m, C&C-O); 4.1U-4.50 (312 H, m, CHj: 4.26 (2H, AA’ part of an 

AA’XX’ system, W&CH& 2.62 (112 H. d, tl_CEL, J 1.8 Hz,); 2.60 (l/2 H, d, &CSC, J 1.8 Hz.); 1.43 (9 H, s, 

(Cl&&); 1.02 (2 H, XX’ part of an AA’XX system, C&-Si); 0.04 (9 H, s, C&Si). 

Cis md rrans 2-(frimefhyleilyl)~ethyl ~[3-(t~bufyloxyform8mfdo~~4-vinyl~2-oxa-l- 

szetldlnyl]oxy)-acetetes (15a,b).- A solution of 14 (1.83 g. 4.76 mmol) In EtOH (65 ml) was treated with Pd 

Undfar (Janssenf (64 mg) and 2,6-fufidine (0.315 ml, 2.71 mnotf and hydrogenated af mom femperafure for 5h. 

After removal of the catalyst, the wfvenf was evaporated at reduced pressure. The residue was taken up with Et20 

and washed with a pH 4 bffer sobfion. Affer evaporation. the resfdue was chromatographed on siSca gel (CHZCIZ : 
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Et20 95:5) to give pure 15a.b 8$ a 1:l ~ereometic mixtare ft.58 g, 85%). lf& (I+ 0.26j and 15b (Rf 0.41) 

were separatsd by a prepa@ve t.1.c. eMed wlul di-is+propylether. 

151: skmwntp! analysis: found C. 53.15; H, 7.96; N, 7.05%; cab. for C@!&+&Si: C, 52.63; ti, 7.82: N, 

7.25%. 1.r. (CHCb):VmU 3440,2980,2960,1775,1720,1600,1500,1370,1250,12zO, 116O,lOsO~n~‘. ‘H 

n.m.r. (COCb, 80 MHz.)16 6 5.80 (1 H. ddd, C&CH2, J 7.9, 13.1 & 17.8 Hz.); 5.47 (1 H, d, CHICk&H, J 17.8 Hz.); 

5.46 (1 H, d! CH=C&H, J 7.9 Hz.); 4.91 (1 H, d, NJ& J 3.1 Hz.); 4.69 (1 H, dd, C&NH, J 3.1 & 5.4 Hz.); 4.53 d 4.46 

(2 H, AB system, C&GO, J 13.4 Hz.); 4.35450 (1 H,.m, C&N-O); 4.27 (2 H, AA’ put of M AA’XX system, oC& 

CH2); 1.42 (9 H. s. (C&&-C); 1.02 (2 H, XX part of an AA’XX’ system. C&S@; 0.04 (9 H, s, (Cm-si). 

Mb: elem@‘Itat Uratysk: found C, 53.20; H, 7.90; N, 7.10%; cab. for Cl1)I3oN2ossi: C. 5263; H, 7.82; N, 

7.25%. 1.r. (CHCb): Vmu 344g, 2980,2960,1775, 1720, 1600,1500, 1370, 1250, 1220,1160, lO!X cm-l. ‘H 

n.m.r. (CDC13,80 MHz.)l6 6 5.96 (1 H, ddd, C&CH2, J 8.8,9.7 & 18.7 Hz.); 551 (I H, dd, CHIC&H, J t.6 6 16.7 

Hz.); 5.38 (1 H, dd, CH&uH, J 1.8 6 9.7 Ht.); 5.20 (1 H, d, Nfj, J 7.0 Hz.); 4.51 (2 H, s, C&C-0): 4304.45 (1 Ii. 

m, C&N); 4.15-4.30 (1 H, m. C&N); 4.28 (2 H, A&’ part of an M’XX’ system, W&-CH&; 1.43 (9 H, 6. (C&$3-C); 

1.02 (2 H, XX part of an AA’S system, C&-S); 0-M (9 H, s, (C&j)~si). 

C/s and trans 2-~~im~thyttllylf~thyi (~3-(2-(2-amlno-4-thtaz~lyI~2 (~=~meth~xylmln~)- 

aotamlde)-2-oxo-4-vlnyf-l -uatidtnyf)sxy)-8cetatea (16).- A 1 :l dastereomeric mixture of1 5a,b 

(400 rng, 1.035 mmol) was dissotved at 0% in trlfluoroacefc acid (4 ml). The temperature was albwed to rfse 

to R.T. In 5 min. and then the solvent was evaporated under reduced pressure (bath t&np. 25%). After strippng a! 

0.1 mmHg. the r6ddu8 was taken up in dry acetonitfile (45 ml), axtted t0 0% and tRW&d with Et3N (0.290 ml, 2.07 

mmol). To this solution 325 mg of benzotriazol-1 -yl 2-(2-amino-4-thiazolyl)-2.[(Z )-(methoxyimino)]-acetate 

[(ATMO)-OBHT’) 17 (1.056 mrnol) were added. The mixture was cf3uted with 45 ml of dry acetonitfile and stirred at 

R.T. for 20h. The sokent was evaporated and the residue taken up with chbroform and water. After separation of 

the phases and evaporation of the organic layer. the resulting residue was purftled by preparative t.1.c. (s&a gel, 

AcOEt : rrhexane 8:2) to $ve pure 16 as a 1:l mixture of diastereoisomers (122 mg, 25%). 1.r. (CHCl3): vmax 

2960, 2930, 2860, 2230, 1780, 1750, 1675, 1630, 1610, 1520, 1425, 1250, 1215, 1160. 1045 cm-‘. ‘H n.m.r. 

(Cmt3,80 MHz.): 6 8.12 (la H, d, N&J 6.4 Hz.); 7.77 (112 H, d, N& J 8.2 Hz.); 6.76 (I&! H, s, C&S): 6.74 (IL2 H, 

8, CH-S); 5.50-8.20 (3 H, m, CH-C&& 4.20-4.90 (2 H, m, C&N); 4.58 h 4.40 (1 H, A6 system, C&GO, J 12.5 

Hz.); 4.50 (1 H. 6, CJ&-GO); 4.27 (2 H, AA’ part of an AA’XX’ system, O-C&&%+2); 3.92 (312 H, s, OC&); 3.91 (3!2 

H. s, OC&: 1.07 (2 H, XX’ part of an AA?@? system, C&+Sl); 0.02 (9 H, s, C&S& 

Cls and trrns potasrlum ~[3=(2-(2-amlno4thl~olyl~2-(Z f-(mrthoxylmlno)-acsamiUo)-2- 
oxo.~yfnyCl-uutldlnyl]~~~~t~os (3).- To a solution of rrBu4NF (44 mg, 0.140 mm&) in dry THF (2 

ml), a solutbn at 16 (60 mq. 0.127 mm09 in dry THF 13 ml) was added. After stlrring for 2 h at R.T., the s&em was 
evaporated, the fesfdue takeI’I up with water (15 ml) and treated with 12 g of wet Dcwvex 50 W-X8 (K+ term). After 

stfrdng for 2h, the r8dn was removed by fiffration, and th8 aquews solution freeze-d&d to dve 3 as a yetbw so&d 

(50 m& 72%). 
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