(54) PROCESS FOR CONVERTI NG A PENI ClI LLI N SUl LFOXI DE

ESTER TO A CEPHALOSPCRI N Al\rl'l Bl OTI C (71) We, ELI LILLY AND
CClviriniafiriamenpps Retetteprrreteieapepdm—p e et-—f-er—ard—R-er r-} - t 0get her
Oorﬁswa-r‘fon of the State of Indiana, United with the nitrogen atomto
whi ch they' are - States of Anerica, of 740 South Al abama

bonded .form a saturated nono- cyclic ring : Street, Gty of

| ndi anapolis, State of Indiana, having from 4-6 carbon atom; and 40

oxygen ring rom - PATERT SRRCTRICATIGN 5.y ¢ L’Zﬁk%ﬁ&q@?’z

e og, il oo b £ et%é st e ey o ring” A
peni ci I'lin! sul {0 |? erignal (e "‘?“e(r?"'%\? ‘tar- “having from 4-

be in R-0oSiti gamratothe ring Jah WIN may be granted to us
and theI melt hogg ﬁfg 8 o : x}ﬂ(s 1& ﬂ(ﬁtg %"be performa 95 H A
particularly n' Igg 6 W{No _ e int erven/y
cribed in and t b ed arfe‘ﬁe This i nye
rel ates toj a. prate Y 4 r_ 'ag(l}he yleld and quality of pHemas

hal osporan proljitdgé

atoms withia [ es88 ATORRIA direct the conversion o222
car bonyl group adj g@bﬁ’f""“{‘%mﬁg‘fﬁpﬁ’ﬂ’gﬁen 15 peni ci I1in sul foxide "
esters to plesacet oxy ce 94 pﬂd&%s%?&éwﬁﬁﬁ r;%{x R[err t oget her
al osporan. o8 ESTER TO A CEP g%P%R IJIQP‘éP eni ng
urea grou'pl ng ‘50 . More partlcu arly, tAhe preslgnt i nvention
pro- L. videsna pweCEs Liuel aoHRENY, 30 8 [RMuni R, infl/ W, " and R,

f oxi de estier to aCopsatinstad)the SE héllgdi ,rﬁmteby (Vhiﬂielid‘l]ltrdﬁcé at&ﬁtgfr\)@h@ mg thcr

%“‘

are bonded . B‘es a%“F / g?? af“"‘sul f 1149 fOeIBtaemuremtﬁ@pno—cyﬂmxﬂg a
5'to. 6 menbere o ioron Ao ?%ﬁ;’;ﬁg;s’do lf;g, Hocondi 1na 5 ffhep atoms, and 40
sufficient: to e fﬁﬁt'mvelftioﬁlg)r which w pray that 8 BYEALS| ON bt ; tmnwg%mﬁ?g
heating with themhmdgn:emcdltq uriahdithe owrhediytwhither r | gerR[aﬁdl r

the penicill i n su!‘f‘b{{@l ]d“é}?"gffo owmﬂl?)’éadlyldﬁs a RRer2rd Ratagetiirovith] the apericin 0

case have ia conpi &g HES.D relates = Lt ¥p.car boxam de or a ertlary ur ea
or mx- tiotal ofpﬂmﬁ@t Pwlu 19

01 @baQdidky Can Jﬁ?d‘ée L .
thereof as a dil uephalagora Wwfb&ﬂuﬂ@g @falogndW NDKLRy ay f(&arpN Ljo?fl WhICh |

when R[ er-ri] penicilliry gulf ﬂ’i‘ Tor sing, terigyy K¥5[ er r avﬁhg, e M6 @fton aroyhs Grﬂﬂh 2
i s hydr oge}n ang ‘”ﬁﬁ’mﬂ?% \/\E ‘ﬁ‘og?c’n o carbormbaratm awcmt t) thecnitagemg
on. at one

represented by thgﬂos S, en any éﬂ %rﬂx% R, t:;g:t?;r s
structur ali ‘formul aMore parncularly, the present invention pro- R[ er er r ar t eﬁ ﬁ ping,
t oget her W| t h oneviggs aasgc ?gonvertmg a penicillia sul-

foxi
ni-t.rogen at ons »4 Ohiﬁj Ff‘lé E‘ ﬁﬁ: ;@iﬁ a"”}m@ (—-N——C—-N—) to which they are bonded
(i ng. The di | uént . c%hdllﬁog &V;egzﬁao r:la Y fprm a 5 to 6 membered heterocychc
be one wherein R[ @nvets 1o|nSthdﬂ'de,l‘® jen campeises dediingf yirh e further limitation that Ry, R, (] r]

Rerr] an?] R[ er r ] the jpgnigj 'E’lkg {‘iﬁ é"tg dissp 2 ®r Rgyeny IR, SaCkn no case have a combined 55
C.,

that R er angs m?}] jﬁ eé;;“g_ 1"; o N @fjmog3han 18 carbon atoms, can have
14 ‘carbon}atonms. from 80° C. to 175° said tertiary caf- pow more than 14 carbon atoms when R,

d b th drogen, and can have no more than 12
Uni ted States Patmnimifioor BKICQ HEip$ 26preskingd by the c n 2 v@bxﬂany two of the substituents
cl oses an@l cl ai mestrctrak forenls or preparing R,—R,; are wiee Mogtthdeewithadn® e more 60
anti bioti ¢ substances by heating a pen| ci.lli nmm’gen atoms  to form a R[fresenicommg
hydrogen, (al kyl, phenyl, tolyj, xylyl sulfoxi E’gidég i qigiydmgm veation may
condi-ti oni to effect 70 R, N—R; or - NREL&I R s al fldphenyl tolyl or xylyl such
conversion thereof to a varietyl{of products, it R, and R; together contain up to about 65

cl udi ng- desacet oxycephal ospor i¥e t ype  anti- 14 carbon atoms.

bi otics. The fgy egring patent discloses that cogmtiidsmffnspm'ﬁ&?ﬁ ﬁ;ann :
Rl err] and Rl err] aha taﬂ;ek)ﬂone phenyl, the Chaﬁﬁ ﬁé Is t'aEce b} (ﬁgag mrc1'll g.
of peni ci ; - . 35 R, is hyd rog¢xyhlkyi;rphmyl, ydlyl, xylyl ~ sulfoxide ester under acid condmonk kdleffle@N 79
be converted to the °Eﬁ%v’au{’é{‘4 stic thia- 75 conversion thereof toaarmn%hefrprocaktsnn-

tioget her . R, zine ring of the c%ﬁﬂ% q%‘iﬁiﬁﬁgggflgrfé’?&"mffﬁé‘g% fig® o

Rz, Rs, R, and R, are alkyl, phenyl, the characteristic thiazoidine ring of penicil-
.35 tolyl or xylyl - _ * lin can be converted to the characteristic thia- 75
and when taken together ' zine ring of the cephalosporins by heating a

TS - [Price 55. 0d. (25p)]
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2 penicillin sul foxide ester at a tenperature of acetyl - 6 - nethyl
- piperidine, 1 - nethyl- efteide@eetpt—C—t 0175 erri—C—trn-the e
of an 2 - pyrrolidone, 1 - phenyl - 2 - pyrrolidone, aci d.
#ohtyl - 2 - piperidone, 1 - pentyl - 2- The process of the
present invention, like pi peridone, 1 - (m- tolyl) 2 - piperidone,
t he proc‘esses to which it is an |nprovenent is 1 - ethyI - 2 -
pi peridone, 1 - 23,5 - dinet hyI 70 k2948712 - appl i cabl e to the 2

conver $I on of the enE:Hl g xide ester at4 Rﬁ% ergglgedf ]acetyl et QYtlhyl rmffpendme, lprf.ngflyl.art ‘
penl cilHins, so | ﬁ Eein Rt presﬂkep& fah dQﬂ-epyrr lidond) M€ MPhknyt - 2 - pyrrolidone,
pi perlgd-dne 1- ac1th herW| se converted under tlheb IZ) eql»ercbme; 1pr @pYy. 1-2-
- piperidone, 1 - hl'lée (Praggs t§'I0f Ihe%’rﬂelpywmggiléngﬂ‘dl tHiRsTido t@lyfl) a@cﬁnﬁlg
SR i 1L 18
tenperature, rl g:%aﬁéc oy hichiLis syt ery] D
onb )

cases, ‘they nust Biesl ot cho st 4 @y acd Rbc c e endone, L
hom)pl peri done herwise coW@FtEE ndenthe cinpleyed @or- ea@mﬁ—mgnmudidnem (iheprmyt oL - pi -
ethyl "= 2 - hoerpFlllueleﬂmméltxan@ﬂ Nmzatcd empegatury. eertﬂ?ml -8 vvrnd@ylr-aﬂi’ Dof2 - e
peni ci 1 ns cald 4 Wi Jonre b o Widom e 52 ree
agcor dance with t eét:ea p ef;feﬂein E& I Effeutl€ L iny AtdidB e,
i nvention, incl udbmgfehe;al;y&eateem fccdrddnte, with thept y Exaniplep efSertiers awreh lderthadsloonfathe
whi ch=may be usedlm@tld_rs mdp@m b,mtyll pen cﬂlpheﬁyﬂtﬂertm& ti@?ré’t’m v, Whide friay pgyused to 80
ef fect :the prod@sgeris “gfnP%e KFERton . eaiiie, tg?'g; Pr‘éa u & “Cf“dgl_
peni ci Llinis phe }E'ilﬁ( cxll { %ﬂ‘h LﬁEl xﬁ Q}fh ei@rhl NNdl “di-
penici[lin ("peni m.dnlmd@en‘i&mamc Pﬁm c1‘d—LAlrn”mu&heuﬁethylmbhylide, 6 N@g - Miyl)- - NN’ N
diiethylurea, N, N also bf treated sugc €$sfdm hepidn enino g rifipethgerea N.NG-ARNG,5 ¢ ethyl- 8
met hyi ¢ar bani | p@egrm@ shm( ﬁrst fegted w ’Ri‘lﬁ(y’ea y_ phenyl)éla% . Rél (Ey f,?}di dlmethyl- . |
‘b .

successful ly, but (TREBSH ’Qjﬁlf,r arbo hdonbll% " S

20 gtoup should gutxxﬁe‘d H?&rd@ﬁﬁlﬂtﬁ&fttﬁdw:ﬁt&teﬁmre&ﬁh y rtph@ phen Nz —imidazoli-
diethylkurea, 1,3 blodediet+APA-is th8501reszaondmmiixpab | edog; dopet iyl - 2 - imidazoli-
car boal | y| oXY, 2§e tgd 7%?§o¢epﬁcﬂ fg;[ mclacn do , 1,3 - 1metl§‘} é,%r dxer.hgl -2 -imi- 90
ro e 2

but oxy- car bony! ox) };.‘esfer’ o %iaﬁﬁa damhﬁﬁe’ L, d9 ed,m . g tzobil)h;xa.

dii sobUtyI - 2-ik Aet 1o procuceO taesnerldebaye-t rigadbopeintidoad, 1Lhe Bb(WdﬁixﬁﬁdﬂQd or
done, i1 - net hyI IOXﬁkCPhalp@emyin the form of mectatzxel i-2 - tetraltyldmkeddoee,APAlwrsomh 2-
corr 6‘$ F})Ondl ng pl’ _xamﬂ@ l% tex:gaxg carbgxamide: dgﬁE ydri)1 nmld tgrt tyl- 95
tect &g 7- am nodes JEE g piud ma nbeu:ﬁe d Honew ;’%m ;ﬂﬁ,‘; ng‘e y) cazb {-ﬁqﬁ '

diethyl - 2 - im- NﬂO- dlmet t&m&i})ﬁ‘é\ (PMESE BIN- Vbi‘idrpﬂblmeafl er c&bmma@eolﬂhe and .

dazol t done, 1 - et pylform@nide, (Iﬁ)N- -td;ilsgpro ylfonﬂa— L 1 —tqq'é'orlstl iggtdinst | ngh gr oup,

can be:acyl at ed5i ﬁ“ fNI?In’d b Wf%%'ﬁﬂde’ g d“““? the g} is inpegiicRy 100
or- llm sulf r is dxssolve ina

manner ‘to pr oduceg é W 1 dﬁs%&ﬁlylforﬁxy fd@pytE r urea solvent system

bi s( hydr oxynet hyl fq‘k - ethyl & qa»(yc(ﬁphfbtyg&wmmb iNa tdﬂere anlmrﬁﬂe bih@eacis kftployed either

t etrahydropyrim d@meyl —1N- - |(3;5)pr d;pythylphe@l)fo@@a as Eheanniyl selgenpfor tsenmdam;h an opn-

car boxant des of0t BE. ¥ e‘Tﬁ g T Mgy gl i‘ﬂ” ‘iﬁu .

types:described a % eﬁl}j t Hﬁ%h rn{“lﬁx NQI- r‘botthes;'lﬁl Y Gt QP Ykat, Sary, 3

- dii sopropyl - bis (2,8 Ctdichdig Ipherpfemamik, NIN-S defied ibbve) andneitludl& acu:Q substance

hexahydr opyri mi dodmethilac_btamidec@i\fb@n i = dlethyl- 1N°=<Nt0 -prqmorﬁetﬂhg/te#rmﬂmmdeﬁen-

- 110
( DIVF) T NN- rmﬁéhg(e tam Iéfé i duson%Pr) uH1 % 111%1 %] car gxe:mlde or urea fcon
di et hyl:f or e de, R e ydpto thmd“,éaru O Db R loRes cél%%
mde, N,N - di bUHth{lQﬂbﬁi&fﬂnﬁiﬁ NINN- dipedylpropmn— Nducted) dRresfedatslg thi emme ogas& @i

this invention, 1@@ide, NNpem%hyﬂlmmnmxdedH,N Ndi- nagitutpy |at leasy 5O pemybsr y¢lume efhfée
peni cil1in sul f‘j@%@&“’ | %Wﬁ " ?Jﬁ ‘ii‘éi‘ AEh hese vidlE s;’Jme Nye 12
phenyl for mani de, pEEItiHANYNG: Jj AN e ofthmidk To MBi p Fbr best suﬂrs,eg@ !

- N - (m- totyl) NgWnBdmprolg! - M - tdlvh&][d‘é,l NN hGl-&deOﬁlﬁﬂtﬁhOlUbiEﬁcnchlue sqitbagecdter in

ei t her - Cpr Op | butyt Np - t@]@anﬁde, Nli vphen -pmenytht) fienl yelvent system He maifatped below 120
sol vent, or i s i REWlyepgemds t((i?mcmkib “;ri weng FeiBTreRTFEra0ly REIRY -
bis(4-  mum pr Opoﬁchﬁpr Xbnad Ecf%'rﬁ?d‘l YS 52 I’ bstance %tltlyeommmlgled or

phenyl Y f or mani de, didethylbéngantide; Ndl dibidtl - ,emyr.eamxarwlmm sfEdc n@diga biefore| sigult d
diluent ~ neth quem NN - NﬁpheHMh idE.0N pédri cheneousfy Nvith, o affsp s nmltlhmtShlé)xal

of heat, if neé@s Yl - ihylbengamide, N, 4 ter
defined above, ang; 5th Ejgé he“‘&' ﬁfh EH?&NI% dﬁ‘ tgrﬁégﬁ’ Fﬁ{“ bqildi; obm;iﬁ
- diethyl- used t@mppipang Nhe Eeapiange t . clecioths fréﬁ thtﬁ.&:@g@mf d& thidkdNdine

di i sopr.opyl acet anpaeionylihérphobreaN y acetyhe 45er tdt-arsyllf%atebmnémfddieopemsﬂlea selfopide
110 - * ¢ di but yl6ac BehHpHRIdipgN - b%ﬁ“mY‘P‘P"é?‘f’e’ Nop6t- stitutes at |east 25 130
percent by volunme of the acetam de, NN - di met hyl propi onam de, N, N-

| i qui'd‘mediumin which the reaction is con-. di et hyl propi onam de, N, N -
di pentyl propion- ducted. Preferably, the anide or urea con- am de,. N, N
- d| rret hyl but anam de, NN - dj? stltut es at Ieast 50 percent by voI ume of
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3 Preferred acid substances include the al- fromthe corresponding 6 - (D

-0 6

gl yaylsdm*dq) penicill anic acid sul foxide ester. carbon atons in each.aci d o

noi ety, such as (a) The penicillin sulfoxide ester is dis- acetic
anhydri de; ipropioni.c anhydride, n- solved in a tertiary carboxam de 2§9
urea sol- 5 butanoic anhydride, pentanoic¢ _anhydride, hex- vent nediu

tog__ﬁer wiith acktic anhydride or 70 anoi?®aHfydrides, and ni xed _i 3

angydr i des 10f Ot NepreRlll YA Qsaiel themutdRlcadIC e frbd thcOQdfrabphdB 6 - (D - « | phenyl-
Cl etey | ;;per r] al kamnei idaihgd{ded yving Cralup at eglyaflamidopenidliahic @dd Isultpmdd ester.

sot dti on Of t he @Fﬂ’@l ptpxi;r in3 ggch acid moiety, such as - (a) The e lbn gfoald led’rsl ca S

th ¢, ca_SOl-
Sugﬁ a% SUGCI ni 9 %utanoxc gﬁé:rigmc m)&ﬂ‘cfl gfrﬁf%g&u é%m n&ﬁcnéa% ng or
STAR (B) The didds, Agutesidel 56 Obaids QRvdidr dd s@kbals 15 \d5ckin A%
aI um num Chl ori de{;,—ln},)ranmdicr laeids; hm'f:e;ﬁku eﬂvﬁena@@ﬁc&rlmpnd@bmﬁo@ oIZB:[ pﬂnmiﬂuﬂul-

anr!lr-—f)r e- 45 fl uorbla%te acify dlllyeg@n sfi¢hy sy Pvd‘emc fagr r F%ﬂdqﬁ? de:

I r r utafig str Lewis he pemcnl in sul ox1 Bg uuon 15
9 [e ] %ﬂ acxd sucfig as, alum tnu J?ﬂo ide, or n tri- ated between 80° C. to %%?s and pre-
nOﬂNDXI di zijng Hhubhlde A6 diresd UnbhideS fedic cAIOHdd  FBlyGRkd B&ROGOENG about 150° C. to .
dedacet oxydephal O-stroxfg(ﬂohl-@ﬂﬁﬁxﬂé fneaiaCscide @RE eng—sufo&m nihe cormespbmlmg Sds:icetoxysqpfma—

esttey . fonic, napﬁ?dne&h@nesbﬁﬂ?@ﬁulégnmaﬁghmf ,g\‘ﬂ‘ .

de§ é‘beﬁpxycepha{ oSty ARE 5%?‘453?&? s =5 ﬁtﬁ ¥ %aféﬁ E@E}E‘; sﬁa JJC

as (g_rt recover osi; f“ﬁ fp (1 tred@in®

andh-met hyl phOSphOn:hle;xc mcpl ﬁschll dis lath&{ae:ﬂxc(sbl)s:ames g9o pcbgemt dcattacidgnd hiec mrsoﬂbuai:—s
E‘Ih- chl ori ¢ "aci dud:asthweﬁ Igglayleenm;::;ﬁﬁg%mg:%u ce%’ t° etP e@rm ﬂ&ge(ﬂ-cc

acy d ziinc dystACftisyanky u 14¥Ch

WA ot Bl e et o | 2 RNy

al g num Chl ori de igy fom pv@NY b@teyCiglabout ampda- t - as meflibidtic il comtafling dis?dles
esr'plem al 1y pr ef er rtgdvolugieof Statels tetwqwemedium can be Cw%bﬂc Pamﬂéin#?lswnt( Biraing eofr

d.vé?d W d, Staph

d glr n%()l gl ycyl aqs 1€ cnonlfg ‘ré(r)xdesuab éFf%f:|l raﬂﬁgﬁ & ﬁﬁ S o Joﬁgrg E&es jiferalil QI% s

€ éce xy¢eph $un@ of 1d b uée&bz!:’c s of PdiciilinO éﬂr% 11

abgut 20 percent xi)u ecaﬁryam'oﬁﬁﬁsﬂ vl [tGs pRfeGAITD adnt ben@neha® as BGaceldyy hﬂpﬁimo

t oy soI v nt meditianthegaid shistana b pessent inyamopmni gimipoinds b ghesprogets Of Sfblﬁ divergion. o

onep, ARCR I e Pt el
11%n I$ undesi RLHgledl o @&ﬁdeﬁaxh e s of IMGRLidT s Sk e Shl S

| | &rally 1h0usandﬁorteQQ1meE.arh@9ﬂi"onﬁmN Sinol@feqiaCi GndeBy obter usdRSrablel tcorB¥rGions Ofnder

pemdm | I'i n}conpourvdisnts af theadid aibbtanod peximaddn equiot tmeeeets@am}dltmﬁmf he procgse Qufels

it eférre ve'%ﬁ ?t{, the cpepisifline gyifexideestes 84 o E@ HHHPP““F 1thopg fami-
d% used at [¥ie

] um b
aciy dbst nce e FEcLIn i s &Q%@wdsse@» aenag il D &ii\ desacet.
i negntion. | at | eagtiarPqitbd¥Brhiaf ol Qeal HReni W laited O BEyEPhdl@{idriad) obtaihbtE tﬁHﬂdfx)bm The

| idert ati onion the tpélmmc%OFICF no d’tﬁﬁC to Fect @ﬁe xtehedqserrp:gr:dphalmposmlcbmmud@ xeertuequ
and-i n m)st; po %ﬁ iciflipnull h@&" Fpcess of
ondain, sacc 11,

oS ool IR R, Sl T i rz@t%;,m?
ShO;{st est tilnes whastwkednOdbod 909 6 tcm.D 0arc. ‘Bﬂidferred Uﬂd, BlofQ 1At thetdhdl B Hikeaes Qaused
cameger si ons under rea@mnteegtll)gsoﬁom heouen%l g 1§ubz;;t;an%ﬁ¥£%gz l%@ﬁ%ﬂﬁ% Gr@lheeganlve
r g8ttign conditjso Wil e eppglo-

DM T G s S, ot e o SR L
thase fam: 35 ugped r&drrahé‘&ﬁezﬂmrd!dﬁttm t enper at ur éoxide ester by thls 1nvent10ﬂ listisefdl dshan
t her-art, penl ci | 1ink miupacing theypetigllin Falfxidh estque nintstrhddiate smlmmedéCSMEmephﬂo-
t htéma i f{ed  ugidenss S %‘!5 Ipem ‘ﬁﬁ%ﬁl m'é’é‘ligss e e bR F Aryoferd
capBoxam de_or Ur gaupned YEEH ol s o AV R e L s
t Hgeef rom : The t o akid earba[gedup,or Qter five %t hd €kdt] PharhfReilicdl %ixerl he re-
desmcet oxycephal 03] mcmﬁlhemdnr?dglﬂm @due@dthar r ari@emmtﬂhm‘ htthbbqhHmvcldl tlh¢ tn-

U}FW de ?St e:jig tecig aﬁ:%’f)r 1rﬁa1hézrmven 1on melg ju %— Ls' ft;r?(l)neat rc ﬁmgfcet Qpep cx hne

co espond ng S e @6 MrinNand! Fre diy :
eqteers, ar e use-. Jp%ntesitsela 2751é26. preferred I’eaCtHlsQBvebtﬁamhﬁdl &i’rﬂéflﬂlt(g the “e g?m?;-
especi- al | yi after esBemaypberqample rnd &ir, Coasletbetswebm Ctalmmna@@ftecrds ,C _to

5—'.-.-

15 er Ll C‘ pr&f ‘%t glgglwmgar u“uu@ﬁdﬂ&ss’[ Izﬁes;cﬁox;- ggeéat% *S¥as :{ ébpe-nyl)
r AELIEN time D (EaMepann nt ol Gvebopdi s - byarwoarucfaus Gt Q@ 5’&?%‘; gt
Gagt negati-ve LO\I\Eﬁxndeeemaﬂl’ﬁa'&#fcﬁSexérﬁﬂu h:fvavdmme [2'E thishi g@am:ﬂ’ﬂ]u 9Qr gtk SNA.

7 line Ami nodesacet om mmﬁ a 35 (Dat ahl@helglycsé‘npeqpmrurescatrﬂveyhceattt ion m xtur
spitani c aci d (g ¢ Eg&‘ Herperinty 24 130t SnodPhepyligriap ﬁ ézdg ](:rl
a norg’com . corresp’bncft A ngpe SRR AREFR -4 °|6‘Y§>?C’ &5 4 Qe
product’. . foxide  ester by this invention, is useful as

an In- preparl ng the penicillin sulfoxide esters: internediate to prepare

desacet oxycephal o- [for use as starting naterials in the process of sporin
antlblotlc substances It |s preferred 50 th|s |nvent|on the penicillin
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am do) desacet oxycephal ospor ani c acid, an 6 - (Phenyl acetam do) -

2,2 - dinethyl - 65 orally active cephalosporin-type antibiotic,

penam - 3 - _carboxylf c**am—d—mﬁﬂﬁ'—-—(iﬁlﬁrry. =130 4

1907, 072 4 - acet am do): -
- .T'nafhyT - 3 - cephem- 4- 300 m. of ethyl acetate and refrigerated o
65 . - carboxylic acid. t he weekend. The-

srmll amount ofg4solid pre- .
dit- .cipitate- - :
- -carboxylic aci %Fegz g3 7- m"t%}ﬁer? bé‘?Phgn cdnce?ﬁ@ F’étoédﬂlyl'ﬁh@atem&lamtwmesﬁ -

" by T £ sali
_«(thiophene - 2 ﬁlé;?l'%ﬂp 4p) acetax?‘hdo) Teg Dy - c1c§l¥f§k S rcnllgxlre B (dltI:Vx\f tthqrzl tgﬁ?; m .

Of et Mer. cool - methylpenam - 3 - cdPboxylic acid yielcﬁ &P N QkBy beifly condett ;2 &a;ﬁﬁlh resi-

ed, and then f5i QﬂB‘I’PEl}dle The- pmuamfdn)ed 3es tneﬂlylsoldud was/Slurried with 200 Gnl of ether, cool-
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phenoxyi sopr 0pY? - phep@dpicemido)n slhéipxi de o p2 2, 2-3 0 g. (5.7 m moles) portlon of the 2,2,2- [ -

a,a - th Ihem a* ~cambprylatpeyercet - trichl ortued thy16phen ipropyl @enidillin sul-

((jl met hyl ”F ?{Ly t i lnophergrlacc-:ita;mdo)223 - de-»4 I%.Eg dlsio ied in ?nl ’(:])f warm- 1
ace OX CCD aos orani Cli T -

desacet oxy‘ raes, BarS R d e g ot ﬁ? ?% 11
105 carbonyl) - D - iﬁ}reﬁgﬂgl;aylamao]- to2 ¢ @i e trhy | mlx re- is eeéd I @ il -
dénret hyl - i car béjsegthelpenans 11| ¥ oxcerdberdylate sulfoxide bath for about 5 hours 20 insure complete re- :
pﬂe‘noxyace*t am d8¥"- 3 -nethyl - 3 - cep- efl:yl'n “;%’f‘ 74t I-elsI vp&{$1 Qs
OJ:: % 2, Z 255 . EXAMPLE 4. hem - e;&gpf’, ; %lf%](:g gﬁ 7 - (e - di-

t;{eg ‘chi’or oet hyl pblesam«w sOpERAY 1EnL @dxdhioi-on Sﬁb hyl - « - phenoxyacctamido) - 3 - methyl- / -
(edrr] - Ani nopiterhl albtrahegmiidolpegcillangte -sul- f c3x1 cteheews{ &F carsoxdiaespeddueds die- 120
ke of warm foxide and 1.2 g. of m&baghe% eﬂ?iﬂé EB i acerigefid and Fiomdus, 3, 0
elr: yviurea IS ars t :
1 T |2b ed NﬂN -&n (a Egﬁi h bout tooln COIL cy 2o Sbtain the free 120

ahor oet hyI 6 -pMtiNreact{on., Thie tetraEtﬁ)lhﬁﬁl Qbvent &k hGX-)inethvl ag chdi)ﬂen'z enoxv&éagu%o) |

mol es) of; acetic an- . car bonyl)

phenyl gl ycyI am do] - 2, 2- hydr| de. -The mi xture is"heat ed in an oil
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penam sul f oxi de esters in tetranethylurea, to- acetamdo) - 3 - nethyl - 3
- cephem- 4 - 75 . gethervmthfrom2t05m)lar

acat ik &nhydride, rel atlve to the respectlve 90 per cent acetic aci d
solution and.treated g penam sul foxi de esters th n and °
heating the wth zinc dust, which mxture is stirred on an

15 resulting %ol utions to about 130[er l294¥2140[err] C.  ice bath for 8

hour to remove the p - ﬁﬂt methyl emcglf?r{ po‘ﬂgm sait v\'ﬂ&tLH meth- 65
benzyl group angd. e f DikRNES fphenéa@&%bﬂdﬂjer oxXy é&ﬁzyl alcohol to form the ester p - meth-

EXAI\/PLﬁ,S. 3 - desacetorycephdlapdrm ekidmipe 0 JoxyberByl- este tahd khen ré%ctmoabp Ipenin '
15 . methoxy ?henyl ;I maEhpY n>¢ jiinceate wltg@zmm ngtaper@éaéqat@éorm 4 -
carbowyl ¢ adid G QRN e B S W
aci d. zyl, and ZQ dxch légl eﬁersﬂze (o800 I3 }3 Idichdeky] O -H‘Hﬁzc‘k sing
EXAMPLE 10. dimethyl ~ « - phenokyuefahiuto) OeBhyIaceﬁc -anl[yﬂhde o2prayid® acid condmons, I

t N-ehl or oet hoxymethy? -23 2 cephgip j-chl Gptb ﬁ#ﬂds -an‘( heated Q19 §. for. Dhour to form
¥a'1

_ ar _methoxybenzyl 7 - (phenylmercapto-
car bonyl ) Eigzg?ﬁfom esélrs mlggr\g S

0) - 3 - methyl - 3-- cephem - 4 - B
phenyl acet aam @n@ semeist o‘fva%arb ate. This cephem ester is taken up in

di met hyl penam acei2 anhgdtidBoejdiod @o el fegeitiie IprmRfradt ededdyaciSiorkibd Whd) Gredied- (2' '

- chloro - 2' - penam sulfoxide esters therein amd ﬂlgqtmg the djwith glog dupt,i which 20xtpre is stifred on an

tetramet hyl - oahiotPeiPcr MG iadpig for ¢ the p - meshpxy-
25 - urea sol ven‘]{? églgthlmmﬁgegl ¢ anhydr i deapnﬁ éa"%&m% éph?yhef;_

tri-chl or oet hyl zht@rﬂﬁz%ﬂ&ty&wetmzdo) 3 - desace- 4-cag:oxy(12 nﬁamh@s) and heat ed .

i'n an-oil bath and ttMWP’Famem a#e sul foxide by reactl ng the

at 135[err] € {8 loroe yl GE%‘ )(%Jgétf(t)rfl roethXY-r angss - 1ha °r°eﬁ%‘fﬂ£ Qéhga‘ﬂ \i@ptss |
I _ G nate ’

chl or oper benzoi | Grtidhy/ @l'ycyl do] - 2,2- phen lacetaamldo)p
and excess aci ddti’n&ﬁggﬁbﬂim arg - taboRylitd salfoxide e pp 35 by esRElfying @ QF - khl6ro 2,22, 2
rienoved unde £ h¢sgh isydiselund in 'llﬁ@arrrleqfltdvatethwirl ph@ylactetainab)pen hic 6acid (;ﬁtassmm
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acid and cool edménd THeQolvedt 41 efdS tacid 36 gt aré S tnrhna dﬁmn ATthegp ped
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mxture is sfd risggken g y5Prfe‘I i° 95 H{Ec aﬁ*’d’lﬂu@he%‘ lafnefmselfoaet ds dissolved
in the col d foracmfééoaé m? Xt Iﬁ?fg ﬁa qm lugl} Ifon B:loz%}:?d 95
e S 1

excess rel ati Vem the cold for three hours to cﬁi@ | the) g)Ex & d laYCéﬁ essA a6
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. 0. -
heated to c wash and ﬁ@ 11.rr§em FEE@ g l;(]) 7%?;5%%10@- 5{ plfen& - c}00
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\éggg_?e t IgngerEgﬁr§§-@%7g %Yﬁ; oa et1c ac1d %3%1 x— acetlc acngxbr Pft%tllon, 21 duslg adde% and

chloro - vent containing acetic anhy 2| -ntr5hjo thyl Glplo cent’
aceti ¢ acet ani ﬁ ;gg @m lef)h c,é h%ﬁxlf'e te%fﬂll I;lel-a aﬂ% the sul ox1dc by reactmg the %0

pH carbo ny1‘5d| fp‘yrﬂﬂ‘é)?‘ladqrﬁed mtﬂlftfew ploro - 2 - phenylacetamido) - 3- wi t h
trifluoroacetich f,fgugj’j@cxcg gabdl %t i an St”er “BrFHad - FEPFHicettidun 4 n
90 per cent 1001ycm as a pmk amorphous BEABC yC| ‘n trifluoroacetic acid

salt is ex- ac&tblaumgraplx sDlthid ipoduct z(agamstdsust WBIAadmm(‘I ATM 18105
tracted with*heBdafys uadisge eg‘td %@tlﬁﬁ}? of Tiperepr - 1. tx‘he’rmsxtfatr gonverting jar poedllﬁnor

ramatogram oped wit] cea jester e Ve
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sul - renove t hl@gx&ﬁ _Gdtivd §got Borredd Xgoex §ter under acid_conditions for 47 flme s

evaporated in VRCede withdthaef de:&etdtye:phz(l Iy-'- cIPJi‘t 16 leffect coﬂversmlahad&w ahRh ash-d 0) -' _

3- 55 cin h[z - (I3 tw‘lcmﬂlmled ﬂlw?t’)ha gnhyzdruedgatlez petdﬂtem sulgwde esteeet hyl-
_ . _m yi XyliCc aci 1S ed 1n a tertrarv carpoxanmi 01' L
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t l’ i fl uoroaceti Caan do¥ption & Qt R HE fatare of from 80° C. to 175° C,,
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The p - nethoxyphenyl, p - nethoxyben- penicillin sulfoxide ester, is

di ssof ved in-50 70 zyl, and 2,2 - dichloroethyl esters of 7 _- X
([err][err] - . of 1,3 - dinethyl - 2 -im dazolidone using a@'ﬂethyl -
[err] - phengxyacet am do) - 3- acetic z&rgggdride to provide

condi ti ons, net h\/l -3 - m:nhpm = )L rhoxylic acid and_heat 908 1o

110[err] C for 1 hour t(EdvmmT.LO are pr epﬁnmﬁﬁpdaymdﬂ ;ﬁ;&eslhm Al widi @ Imeth- 65
respective t hé eyl OYWCda' ifitre ngyrhonzybgio bﬂ to form tho epierip -séth-oxi de
carerdin tel rark ,,r;ff%%*y“?’ff X gté;é b Tt 4 -
75 et her iRz aL e ybe s
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sul f oxi de est ef! °E'}3t' ein ~a R ‘f_f@%FF‘P'H 0% e~ wheks 3phydr (PrOE ‘FPP%E}?PFe i s

stirred on an p{e&'i 4l B Thebs %utﬁretﬁ léf,ta‘ﬁfgstbg,g hefﬁm? yg ﬁg idl, bat h
for 1 hour to pemwelfdxme eﬁers ineirdh@Miylurea, to- &@fam PUB -Imdilgalr .3 - cephem 4 - B

benzyl group asetha ovithdrom 2 hes 7n01ar cph@]ng; nbr carbogfjate. This cephem ester is taken up in
EXAMPLE 8. acetic anhydnde, relative ~tg s§ pcrc t ac | solutiop and.

foxide ester: therex
- ([ert] 15 AR RRNSIVEAGS Lot 69& © ffto«r cd iy "“ioi‘“ thour é‘ﬁe’ef
anti biotic. for about 1 hour. toxcephal ospor ani Bcn@ﬁlg up €43 to for e 2- g;he 14ne 80
mol es) porti on of t he ZEQM capfexAivRIdE) 10.- methyl - 3 - cephem-
trichl oroethyl 76 (¢ 'f‘iﬂ"d"f’fh 4 :,’a""d")t}‘f cArEFoet h69<’9°“Y11° acigl antibiotic. Ty j ch| or oet hyl

6 - (2 - chboroms Z%Oa?PmmoleJ jﬁaa |t)xe 225)- [err] @}Wkgﬂo}’cw am dO] -
2,2- phenyl ac eichlsedy 6PN _c(nlzan&memahdxfrom QQ,ZI\HSnchﬁﬁzethyl 6 - @ refidy L penam
- 3 - carboxyl estrb;onslm-poxq t/phenylg eel] bgl,zest’lenvletc amid oaivemcxl%@hte -sulfdrdider was- &' -

y Fpa carbpxyia if; -

ester is. di ssoes et ﬁ“s”“%ﬁ,,% t?f e B et ff}’ai "fgr;;“ i (@) Fease CJZT | ani ¢
acid pot asS85 Uflea solvent con actHcGR IQ EAQP& tf4 ue% % , 2.3
salt with 2,2, 2 @25rm6ddspraadhbuydd ia hhcuitqtaﬂf NBddQhen formir@.th po R, th%ndg 0

heated in an orad 13(5&t<h foragnd hpret effont mang'lgt-'-heessml\f:thxctrtteodm;berrzaa(m: Ny ¢hieo-

n

chl or oper bEG@OIiSCtaQJ;, Jf095 percent acetic gg
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when taken al one penam - 3 - carboxylic acid sulfoxide
ester, Rlerr] |s hydr ogen, al kyl, phenyl tolyl, xyI yl the ester group

_ *""‘"‘J—ﬁi—wptuyu : ﬂarj, s R
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