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N, N -carbonyl diimdazole is reacted with a
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582 (196 201%1 nyetzﬁm @quee t PEC._ C . .acetone-watef)0. In such an
lazole. an I_t Bﬁ? ft% (Né e g) Ii‘m‘nﬂdeceﬂ porditem  reacti on
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carboxylic act of formula Il, a - (2.- thienyl)acetic acid is prepared
as 65 @as; one starting material in the process of illustrated
below in th anples from a-(2- -~ this-invention is prepared by
catalytic reduq@- thienyl)glycine and 2, 21203, §gschl or oet hyl- chl or o- tign
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two optically aciﬁf@s‘?fwsﬁ‘gefs) ggrargc %g % rred solution of
tica tive 0 -2-
(-)-N-carbobenzo ﬂ:lugsd wi aét Etlgg%f ¢ 5@4 mﬁﬁ yl-
t hi enyl gl yci nejs Sin¢ntitn,, (0. 06 nO triethyl - ana BU(ﬁﬂll It&ﬁhydmﬁuan at 0° C,
am ne and 300 nl. ‘tet rahydrof uran at 0[ err Gherc is added 6.13 ml. (0.06 mole) of tri.

there i s added 6. 13 m(z gﬁ)‘ l methylacetyl chlonde Afterg}O olu- 80
- 1C a

Reagent s amino . (2E A ngl%ggcfwld]s& IQ Jrgﬁe - ofl&gphj-lgs 1 ac1 g%rﬁ}l' g S 0

[err] - (2 - Thicerditg &l B&l 18 1138 ssea(+pd amole)tmam 0581, Gerrafiydr
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ani nodecephal ospdfRP aci- (bzuow '8 Feuc efd gz ‘mx“‘ glu% saig'ﬁlgll
(1886). (-)-[er ] dhlofts! gai“ﬁa"{‘%“ of $BO0 e te‘a 0 m, e
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The reaction 25 %é@% d’f ﬂ-l&cam zfslﬂfonlmf%y‘l )ﬁ@EtW |saaken evith rAOQ tly ethvls

. t d 1 dd d
stirred at 0 for to Gfol € ?@ho o e§ (ﬂ?g %ﬁ’ﬁ@ etheyl 90
manner : tlon Qr ﬁ rlgdli ek, olutiby i k¥t ed with

A m xture of 25 gmssrial, Oans’l&}ie ﬁlmltee s afoledl id -an Tdneadﬂsbxraa mbfethyhirceta and the
evapor ated wit B0 tlr‘;l"eb‘;‘:vh T Pnagaws {eﬁP'EFe'Fy B "?‘G‘a n%"ﬂd%;he;:gﬁﬁd o5
use of a rotary ea\ﬁléeﬁaﬂfcége rto Selg %dl.l,z eth yce ?EJC d giv ter

d- 10- canphor sul fCH’slieﬁmfbﬁablﬁi: t:dihph(ﬁ‘éﬁ[fbiﬁte k Of theS GRAMERItH Vpétrdledd tlﬁ;n

250 nl. of acet ornijos atibaTlisl salo ibohspéndgl tnoa aoehyht—e? -HD$r- | -Pé) -ecar be@

of 42% is adddt smgpamount djugted n2 Thise

he orodust e oL S T e et Bl B g ‘E,ﬁﬁt‘étﬁifg

any insoluble aeehale-r)-o @m&m;uosceﬁ@idd; isO NcatbxyE XOHE okl €£bsotbel N H20' zsoo—
mat eri al, and therefforfqﬂtdrh)t éiltragorx;wble@ with water aH0QdANT ofdActa®OOC, i 178t tnyts

acetate and th# % e@éﬂi ﬁ%ﬁ“ﬂl crystalline precﬂbl tate
conbi ned et hyl ‘}ﬂi A 1 ocpipbitah hor  16b6 1786 Q%EE bt 16, bibiad i@,
washed with acet o C,bnd ef e\mto icslogiation &ful fat e and filtered.| The 9p

and air-dried to [glvﬁle“27? O%O‘P V!aﬁé di - jate |s céhcentra@ed

and gives, aft® %g }ﬁubls Mgr sﬂ‘ff“%loﬂ& dgfoumation, 4525:qE".  qj | ut A

wi th pet roI eum et cC ,1 Né&xl (12 N03 aGhethyl TAI s§1l b - |a,§m§ty§lg,gnded

ina nmethyl - 7 007[ @Qle)) is -adE mlxturarxbe dz oX y-- acBExmds]rm ;ihala;mauiﬁ add—THt er,
(50

the pH is adj u 5“15)“1 340“'13 a3ce qcﬂ ocarbobenzogy-3
2 ido]decephalo-
pctedS AT 624 Glrbbared T“»g?‘ E;: 0% “Is 110

wi th concent ra }NE;{‘;P

characterized by tbvtcs witmfed)ﬁ'an&]-mlﬁed to ﬁmlz%y ke CHy @Qatédn i [four CBat
crystalline red addigecd Hid@.. Thndcidds thik exB80 genatijm;u apparatumeﬁlUmha,l pressure

n ct she th 5.0
|('|[ )er |[ ]eror] Zg(r)non%( glveraé%@n E%F’ft@ h&éllflvggv‘tl %Cﬁﬂg% is jg‘r% t;%lnﬁf' 115
cnferr]; [err]-lactael if @;Ifalitied wluZlBQ shﬁxﬁéj&i’ﬂh] 1,#8loxame) A0 afl toDQesaturated sodium
recryst al i zed tweegemm ¢1$*t§als are theysbyoformeed | bmrbdnaal sokldou, alds nilt of gatbroandd t o
wei gh 4.5 afl’B(_,lC la& be?ﬂo '. i v iy :;E' combl %91 ggtgng I‘I‘]
carboxyl [err]s amndecias s, b Edenl s aa@'adfhlﬁw t'i@hez R dlaraetibeidt 18"
e Ly (SRR SRR, R R
Anmi no( 2-thi enyl) de ecazge °-@ni de t £ pmactG@ Famin] Brer

g oyt

105 0. 063 mol ef " (%2 thoRylagyino)- - fHtrajeis adjusted to pH 35 with a saturated
Car bobenzoxy chloride (12 gns. 3 - Methyl - 7 - [D(-) - [err] -

anm not hi enyl - 0. 07 nol e) i s added, the mxture is stirred 2' -

acet ani do] decephal ospor ani ¢ aci d- The and a solution of NaOH (5.0 gns.)
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60 (-) - [err] - carbobenzoxyam no(2 - thienyl)- earth. The conbi ned

reaction mxture is acetic acid (13 gns.), is dried overnight in

acidified to pH 2.0 with 6N _hydrochloric 120 vacuo over Plerr]derr].

The product is determned acid, and the catalyst is renoved filtration

to have a nelting point of 85- 86[err] C. t hr ough a@%f '

di at omaceous earth. The a - (2,2,2 - Trichloroethoxy onyl ami no) -

filtrate is adtustedto pH36vv|thasaturated '

1, 263, 805 1,203,805 5 SO|5U'[IOI’I of

SO L car-bonate—ant—ti-t+ut-ee 6 —-e4 g—c-oet-ed 5 on of 74.7

g. - solutmm bihsoditlme bictatonate laniTdihaéd nchldtsﬁﬂ'Qi andT&bGledS Qihiﬂten o( @4’5 ngDl e) of

2,2, 2- ‘t"F‘i @rﬁqw rbutagol. S u- (05 m01¢)|°®r2,252§rld’ém@ém0h M8 gat 33[err] at

reduce 3%% nog nEkh s Bten md LPOO g of 60 Syre to
a soluticn

apprsomon@{ee bgqu. p £ gh‘i;n Mesgo aglded a sol ution

of 5abomd45%em®dl‘ltecﬁl a/n da:bdlm% ﬁ Benzen€ Govéra b NdnBgour 4fkridh Whe (0. 5 nol e) of
hosgeh &I% ﬂ’r‘le an additional, ) g °f45¢§“l??1thl°kl' Y vt stirred 4ts6°d tq ut ed WI th of

. p A

\'b/enzenfgag g@o %ﬁct h:&ftﬂz wﬁ[éJ) lgch ge ice bath 0gied JI‘he 1 %y m.g-sbw
addig i f6a Q498) THe € Glledelidhd id ﬁlﬁl‘edsgzur&;y cw@soﬁt;tnﬁcﬁ [ er r] to
cryst adhhraquaiz tydts dtfrazed spelcramzvmntldeerehlonde wﬁElma withQfve mleorfms oDne hour and

then t]ﬁH l,gt hropd) BiEL*, 360 alpenzen oqomblmdﬁt??teaasveteh@na no acid is

the i c® Bal “‘ra‘é‘%vﬁ O e saf"Lﬂ‘? dm | e a'( P19y . The

zwitter-ionis Diltered and the cm gd dedl ! i through

char acl6g¢ mz’édcatbyxyiates 160f fandn 1460] cns]becglasu moolamidmghtthi)rgr Go%wa’fﬁeed with two 250

- hop et Bopegbamtst g Brome) e come b 2400 benzene.

The comp% téa ¥ rcgani] s et &WFI‘]S OWL'F ath a [err],

1760 crdiseint [S, aamsdm(-[lmr-]z, agaihetnsrat ed in vacuo to an 0|I t a tenpera- 70

tur rﬂa{me&% eagtlish oS- 6O pferar pndCagaifiste @rbbny\t\/a's17tsmem-1

fil ferdde @ReEr a nitrogen atm)spherrle)th 4690 cpierr];

car boxybal Qe 600 39 14801 971 | ol %96? A righ ;grt &?}{595 g. (90%.
oSpectrum was

The  dkb- 4 - (ZHe tidaplp o N dmpapdEd \bf i@Xdaidlois¢ ep} stitr
consi s‘te@nhalmotahlct%@—fi Solutwrl reontaip-t r8)g (@mmb)anftbeDHah zea:ml 1, dBfai nst S.

desis b5 53 el i4nde. sodiy By7 g7@1 mole) of s Snith, against
the {)ﬁa{ ﬁedrﬁmﬁéﬁ@-%ihy st 0532: T O0Lh Sk ot ?%n( mopagai st S.

ent er |d aﬂh,spoagﬂl B, &7 tnyphﬁemﬂarud zagahamoethﬂarhra atarn sb cni err 1. 20
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h e d2 70Tr11111 acetone -is snrred for 15 of (IHZClR;avas added all at once with vxgorous 85 -(-)
our, e
[ e:Té‘i ﬂ{ €1% é Rirrate rb%g%ﬁ' &é :glr.lmrlr%d a rous 1ce l:)ath Wfsz

he¢hporato? to give & i Efof ne 'ho he jté“t C' d 0xo0
- 4' -etfyRinmonityisginyT, foard_ is- dxssmwdazan b idet H Jand a @oxﬂI’IIODGIﬂ CH. (S[er r] C)
st i rre‘ ?1‘2‘ ﬁ Hrp’c?F‘d‘ﬁed t p almm)rtalm and cdisgarghed. s'liinh LRQIIQWB wontain- 8 g.

te w1 Y/ s was dhen cooled, stfr 1h( cont ai ni n
eﬁx ezgﬁ lug1 ml’ d a 9

about ﬁagamsadam witVEsD 2|06 etk 409 P@féﬁ %1 (raylr &rl- 25

chl or iageate. TheGHBD aqptecorirats 8:: comret ated @nd enbinat [vﬁthl‘ Ja- (s&oddhi enyl ) acetic

acid b“eﬂy with pNa, H od-hie and tztn washgslet9am do] -
sol |3?‘E e?) nem DF " ?_}1 d?_’ %ﬁ.a% g:?:ltegl q@‘%ospor ani c
acr Y- 51 - odord et-h(y't' thnarfyl)Z 12, thl dw;,h{ aggﬁﬁyh@h&,@ Lsdate in 50 m.

;;%?é digylld¢cephalosperanice dcid sfter r vfastred Jyﬁth thfeeCZﬁl al. r;dbfﬁb seoff | was added
wa ysﬁ;:)
p

alt gv;m sh?v;g CHH en élrrrtg and peshin dOCUbI e Nad is
il gpr us;t afefitud. m Hland éﬁmf ?&é’ wign SHovhithe f and the
filtr ﬁz@, 13400esnarp Gireetils CheidNOH, zsmo—ar YbenZe @I TR MP7.Q9490 UG, St irring

cont i rafejjcm™; ﬂ"*‘“ﬁ%%@éﬁﬁt@r s el g§idv eand abﬂetronct rep f7Cgrm.pf 110h6131°rC- for one
hour . The CHerr]Cflerr] Iayer vvasw*%'%%g?‘s {fgdpm The il salt. The

2500=,

f oam ig mesabtvedadand di scarded g ] Clferr]
in 17 Hﬂ. of H[errfo acrdrfred tQAr%})yth C‘l]%io@(tract t aken and
err err]; *and quickly extracted

di scar

Wi t g 7,5%5 °m b‘ﬁ@% bg ? £ tedstlgr?tggg%l’ “with - 35 m Hof ethyl
acet atMusTbﬁula%ﬁ&U& gn |p&ﬂcllhi ?f‘éss 32«? g’h% rﬂr%ﬁ% $J20nd acidified to

pH 2 resistant Sj swagaBIhI@i-t—&,aagamsi fi t h flethyl W th 40%
H[err]?g'%sf 2g3insh, 5. Chphgtar prd1 pagingt] |§9ﬂem wasMeﬂryl- D adetlat Z- [Fhe et hyl

acet at' e eXtT4cts are com  separ at{ cifo‘hggg ece%‘jiso A ﬂ”“yér ffcond :
bingsd, dried Ioxuefikyy W th Naf ‘i H6h ol BB & T 3ot &1 (100 mi )
extract 2,aad Trivbloroetd bidatofordite [Ref.: mapmrmt.qd-)t-oa dr(Y,B,essﬁ&morgl ve about 63

dPfERannPith 359185 A > RRYéT— Trhexystsbriaylpraido) -40- (2ofthienylasttsl | i ne 3 -
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aureus Smth, against the benzyl penicillin- C, 33.38% 33. 21%

H 2.63% 2. 52% resistant S. aurens BX-1633-2, against S

enteritidis, against S. typhosa and agai nst Sodium3 - Methyl - D (-)-
7 - [err]- Shig. sonnei. - T (2 - thienyl) -
[err] - (tri or oet hoxycar bonyl - . )

am no) acet a decephal osporanate & To a 115 55 EXAVPLE
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2,2,2, - Trichl-groethyl chl oroformate [Ref1203sﬁpl e) of D-+(-) - [err] - ¢
(2 2,2 - tri CH‘@%@"“"%J\JU J.Lu, u A3t P2172{CI |_| ::;J"
et hoxycar bonyl am rum)i 3.5[mk 1(§.025 (Role) df hriet xacefeachned More crystalline material pre- ™
1, 203, 805 TEA) and 5C ml. of tetrahydrofuran )  cipitates, e slurry Cﬁ]g:redga mmthe
(07028 i o) of 1 AR T fl o e 'z;gzﬁ&;? a,e;m;@f

(TEA) and 50 n 5 Ofifudef tkisidtly e i@ cold dchation ofCItE b8 SThe R8s rtMmta&d with 65

filtered again, thess g (otohiamle) of adﬂhﬂdl-BaxﬂBo- dr{ €h€2:bd 1the/ r ltm soﬁds \drergdl off.
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o) a1 ai once. b %1”1? < ) |
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triethylamne, 25 UFihN50 A B:neﬂa 1ur1)| )I n7 15
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temperature is kep%’grym@ﬁ r&‘hﬁ 4 a:g r%;g‘ﬁ Elé“f’%‘ éfeta nd a“

or below 0 C. 21GithU406s pRodshodid) ﬁﬂi 'Ifhé leihﬁil’ ecderofb | hboai eoa ﬁag so
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treated with tdo@ate @eersaﬂrbn aobhchwithasionds Frenkh/ad MHE mctra are Q@tingly, comf
50% sodi um 2- et hyl nglahcﬁé’c ppepextmact and; thn"é‘orﬂsf%@&‘ fhrdetid sSEWHFE: The

tetrahydro-  butanfif,. s 106 s BerlCof rirdiéd AnE@ncent rat ed geudyrsan i s then
renoved i n vacughs abludda] wneraxu 15 samdleduwderazsogduced MéeRg S U £[Ir O (2) St kmino-

vol ume and 15 theﬁlmdmnmlth? fQEE?UFVP:tb%d with dhres vl v _B0- rfcemmlﬂﬂlf Smﬂﬁni? 85

methyl - D - (-) bmelzﬁ %‘F o “mth c‘%lt eAcx V\J"T_’Szl; g?g’t? ?&ts

are taken amno -ofq sol of soiiﬁne}ﬂéf iR a@erﬂndeé}g p%@ll anle dlsso a mixture

di scarded. The syuskimolS@Mumi-6601 mokheml=aMSr aaisemtr aénal ndZESman;duers:on-

col | ected by | gl IYMOfrﬂheso a@@ég |talaleeﬁam % D) tthesg jsadded 90
8 i

washed with ethyl ﬁgﬁ% X " a% ‘}‘% SroBfrial [ 2'
acidified to dri Mlm@ yd“ﬂ,g 3l Q,yr S 1;a ycy 10,1&- yérodHil 1-151.3]40%
phosphoric aci d3s The -1 (2ovhieny®f e4 £ | eonﬁ mﬁt)aThnadacadnomktuéoO

my. 80 ' acetat etho ercaTEl’l@‘ jﬁ“‘é{%\ﬁ&?‘d’hﬂh h1s H‘Eg% miwges 95
spectra are e““f r ry © oot th fedacté % ﬁ?a&‘f Lehs" %ﬁg’ﬁwd

sistent :with the structure. - two tisms ate [ mma{earbyan
once “with a@ﬂlooﬁ ort i on of sa%ur_?t ﬁd I\faﬂtmn and [thelﬁltrate is: evalmmtec}1 in 100
EXAMPLE-3 25 s# ut ‘Qﬂ‘i““ 1% e g‘i" %Eﬂ]ms &jejd) amorp 0!;;
ce decephal - met
bied e;uﬁ s igesg:

Methyl - 7 - %at of 304@} er g e ]
washed wi th thr ee (00055 ek of sodium 3 -apafiyRny dod-dgaepaalsofpweranivg filkdion and 2k Nl
portions of ethyl @cethzeyd. - Ihe(tmbhmethmqadmyl- 'Idme@ I@tmfrarausz)eﬁru@ isotirglyicom Of

3- bi ned fi#t Y ce@ngdoﬂ g ith thege re. The product 195
2 nociecephal spor Aiidt, B S g ey Qn SRl Mﬁiﬁé‘%ﬁ“s‘ in
(2.14 gm; 0.01 njffeh ditsaal sﬁlﬁdg isrcomtini8dxfortitwe  Iekistale butu&ma B)( £634—0] agafdst09.

nol e; tot aI =0. 025 and»fu G lmrs e slupmds- émdﬁlmsed mfemseragm;hﬁ typhosypind) against

Appr oxi mat el y h3f fandythe ) nl‘ﬂ‘ ]ap Hierl] S errjo
there is added 9 SY r;?l of at Fﬁ%@ﬁl{%ﬁ%\é@ w RN]\?%C Lﬂﬂfgﬁ 1c$.?—ﬁﬁn lon‘g Lluc%is i qhar
portion solid (-) concerftiated fo an dilninde reduééd pressureC rpp&tdaif Ithezfaﬁnularl dﬂﬁ ﬂlﬁ V c'l'elﬁﬁde

i s thereby ob- th!'lt ﬁ‘i/ ICa y-fiverinlg of wratery pxi Phamaceutl%llm@eﬁpt-
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utio:
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whi ch the pH i s adj ust ed are enti rely consistent with. the desired .
to 4.5 by the addition of 10% NaOH A: - structure. e
smal | armount of precipitate is renoved: by :
filtration and the filtrate is evaporated in 40 Sod-ium3- Methyl - D -
(-) 7:- [err]- wvacuo to small volunme, to yield anorphous 100 . am no

- a- (2 - thienyl)acetanido]decephalo- 3 - methyl - 7 - [D- (-) - [err]
- am nothl enyI sporanate To a Stl rred sol utlon of 3. 04 9. 2" -
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at 20[err] C Twenty-five nl. of water is then above, or a nontoxic
phar magguti cal |y accept- 55 added and the resulting solution acidified to |
abl e thereof, and a pharr maceutical carrier 115 pH 2 with 40% - .
H er err]. At “this poinf’ some or diluent. crystalline materi al

mapl

re Zn salts crystal i Qut and are flltered of f, waﬁshed &
$NF3|AT VE Xr M_lS: ) wioth a_yl Lt 11§ Pps L
1. A procesgidf 8l &thbzseaa;E)atﬂ fidth D€ 1bGed. t VRS edysuntnh %ﬁtehﬂ el err]
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1, 203, 805 th?re is I{lﬁgpo% (©. 025 (g]mle) of pivalyl ]c>ake walshed with a h@edlwater ang thejco:
(0.025 ‘;%Ee IS ‘%‘;‘i IR gﬁﬁ"ﬁﬁg L b Yaahds! e mr@@%b
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o o e TR el TR o

Fifteen m nale@Se oatwrcamr BE chifues @ncS EHedlt Iﬁﬁéied)fwﬁ dn@ tﬁler filre®Sis ubhred m@Ri dues are
triturated the tide-salSfetone baﬁ 18 ved(26d 25 2ouhledf 5@1% Sdiwey hehyliexageatnin-n- dry

et her and tp‘é@ 78 F‘H° i %ﬂ%{éwg lﬂ,eéﬂ“ﬁducfgd_é\‘%‘fs% phaé%egﬁ )ngm‘%,‘{?{ng acid, 7

akspre ;

1)

%
Q.
\.

Py

m . (0 055) am1 &bﬁib
triethyl am sfeyatedSTwd 75 i eth&te dfeGikes 2 Aming - 5 g2 - |ﬂientyt)ueaarmlid;decdpmb-| n 150.

M. of CH efd] dicfrdads [The aquem N — mélmjedn iy collecteshdy Wi t
and 1.4 m . JZJI’%& Agccfd ”Pﬂu % u%gﬁ j°F‘f“ie d2¥he
£ enper at o e, H% Kapl O%TBh o ot T BB e P.ODALHAD obubdl Mowaite mJ0gy  at

or bel ow O[ﬁ:rerﬁ fe l4ger &aQken !fineuuﬁeez dt (The IRfamditNMEdpe@tfrzf a@ redtirelp eod-i I trate
is treated ¥ ml eﬂlYltT@:%gﬂ@a |apd gyaghed n sistenst With the (desired) SEICHISd stir- 2 .

s s e ety NN £

of 50% sodi Bl Ahee  ring contgy sf or one hour. The

tetrahyde®- s bttzm@ e Wi S4/EN4,S0], hens comasnt rat ( y -faur @fiind-s t hen
renoved i n flzeadoandt th @Q&]waﬁhed amdh thtendehlewdeZfed qgﬂmé&ﬂfleeephadnswamalss

vol ume and %%mléms? rg ;gl‘fglé?ﬁ"dlbrq at%ﬁ'“S‘lgegrenc solution of oHi um 3 -

met hyl - D 3¢ lutiop ‘of “sodith 2'e ylhexan %:}];U d1ss i léif& Cts are
taken agphng-buthRI (34 m1(=2101 1hdk; @Bl (026 T @28 Ohidl @EeRjal aih 25 ml. vare gi-scar ded.
The aqueousmsie) Ammtdy twﬂfeqﬁ the lraa;nabe 8 ahl pfzé% FRfQ., iterec is| Addedt S8 by
| ayered wi tﬁ %qp goved,y . : et hyI
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The et hyl eﬁh@w Pfaghony] % ant il%o-obt atlrrpédfoatmmddml utes 94cet at e
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| ayer |sth Té b a‘s WOntjrely
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portion df seﬁﬂéllﬂfat?e Ngﬁ@ (=)~ 7- e yacuo to smalE CEISam?Z#) t i, The
extracts ar % ﬁgitg—d Jeﬁ&gﬁwa 3%“'@ %g«l:m é hal mc: 1eny ) -
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L pee ac,t,ef‘?é il Ko Eft‘"é 3@ A R e T R oo
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3 - methyl Srbsnnel Shiksl” (phdum @i ori de hydrochl oride] 35 (-)
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concentrated to an oil under reduced pressure pound of the fornula | or
formula V defined at 20[err] C Twenty-five ml. of water is then
above, or a nontoxic pharnaceutically accept- 55 added and the resulting

solution acidified to able salt thereof, and a pharmaceutical carrjer 115

pH 2 with 40% Herr]PJerr]. At this poin or dil uent

crystalline material .(presumably Zn sal- tS)mmﬂmmuHﬂ I"Im out

filtered off, washed VWHAT W CLAI M I tl and
the 7:onb| ned flltrates 1. A pq@@egggs for the preparatlon of the 60

tr Y- : = : mul a: -
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