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ity copip R St Tt S P e i
caprylic acids 1a,mei1t; c1p emmer e
instability of the7<5sod1um szikasmﬁsblarsemrlaamsl@d- ﬁ[:heQm: eﬁ@rseedncer aﬁoabltue

[err]-car boxybéf i dh 4p ?WF‘H“&%jeous aciyatie mono- ¢ ‘}' and
pot assi um 2- g hyj no-% . s o:t’,méﬁﬁ;’.itt"“ ey %ﬁ refttﬁs 10
anoat e because t@h otmmm(;a foQucEby e aft BRthed3 tahd €
process, Wwith tonethexquivalent Sduisetbwhlplt ystyl thesmtpsoduced by -the alkaline

cept on of the LEISGER . ;wa%; Sy = temmmne
potassi um 2- st BX Kb Edﬂfnh#?[l&? Chluﬂ-}phﬂe@ v%éj £ ] fhe abbva® 115
preferred 80 vmts, GtichOds Imefumadlleadt ImeﬂiﬂI adburgla| describedl pll@es uadde:ehpnsas, i ange

from5[err]C. tlﬁm%[;‘@r ‘@dqlﬁbls@wp itagiprosiepo f general, tdtvem'ms fnﬂ@P

acet one, met hyIm{h‘P > §:’§ﬂt%l’l‘ Panz;ﬂ ma&h‘{ﬂﬁﬁwgm

butyl ketoness e xa&etsateeonvaﬁ . 8 at 405 Osoluridhd fiafe 120
product is the t6|6n m?:% mldmonlyrusat h:ervemrgam @pS alentiomid ih fthendbboweised t
step of drying PRLFARIS, - ‘§&qu%31‘1“9'416’|1 bb'vsfblntmﬂa@l?rdne&b’l | east
0.05 per cent bl g °§£QC§L‘3‘% §t09?. s B X 85
The preferree Sﬂl-atwéa whiks REE tracﬁ@%ﬂﬁ'nlbﬁtaﬁlﬂ &'aththjrltlsdbﬁtyl 125
desi rabl e t o opeillaice tcatwmd dec aioncnﬂ tmefpxa- Ckeyone. ﬂ'ﬂelm@nlmmlaiskhdm parmatial|

salt, the uppeft pyer 0% ed ¢ mated W P odi um
i e e ““”z;ftﬁ e prec SRR,

of one mes esaldf SOd1.UM . 2- et hyl. -hexanoat awmls deﬁeﬁbdd iﬁadetaxllaaove'lhppig dn 130
[err]-car boxybenzyl penicillin con- 25 other organic acid sodium salt, is
used per taining extract. 90 nol e of
[err]-carboxybenzyl penicillin. A nolar Adapt ati on of the above-descri bed
sequence proportion much greater than 1:1 -at this [steps (a) to (h)]

to the conver5|on of crude stage tends to reduce the yield of
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using at least a 2: 1 nolar proportion of sodium or step (e), depending

on the form e.g., acid 2-et hyl hexanoate (or equivalent salt) to a-

1 ' — car boxybenzytpent-eitt+i-n-
In actual practice, it verted. - is preferred to enploy up to a 20 per
cent In addition to the above-descr.i bed .process, 40 excess of sodium
2-ethyl hexanoate (or.equi'va- various alternative extraction procedures
are 105 _ Ient salt) to ensurelaglggnplete preC|p|tat|on of 9955|ble ;
as thos-- d = he OeH—H —ﬁGSSIb|e

Simlar cdlissalcbelauve sequerge. l@néoss ubheds Laemchrthvhdvhg afatwmnlshetihleheaﬂng ations

apply to F‘pé“d"ﬂo %'ﬁg{ me"l‘:tlsalts t d*lg?s ool HITHE SUfial i et al
ol ang ol i e R b w1212
appl L cabl enetaosmtmuﬁs pep6sk, 6ok, erm:ﬂ@l-heﬂinoﬁé thecdbbve sel@qaeidipng: 010 t he
pr opQy:- mmctmedlﬂetﬁnnaﬂbhm@k peofii 1 |eipiivalentn chresiuges sthe] Teystalline t | on of

sodi um or PFFIB‘E%F?A“%?HH dk”ét‘ %‘ m‘t“PF@‘?‘%F Jugeg by the prior art
met hods afilimside G bAMISE t° 4 i R R AR N
especi alol yxenttﬁhztahms uﬁ dpﬂmyau“bﬁmo al kalpedidilin from ICsuds @ p &athbgyenzyd-. 075, by

filtrati or1329&1‘ﬁ?( gds of est ers ® c1llm

[err] car m andlz:lcs Of ?Jl pﬁﬁl«) olsc%i 'bedm be? Nt such as
lin, suChengm K,ﬂ caboxyben penltslp 10 PGRLA BRutidh of anoI , then

dri ed Bt heTheSallowing Iexaﬁ:ples sre prodedid fuf-i eﬁd\mt sdoleth t{0°CHEheg}D isardjuddt 80
vents, sudhr albsmtebhﬁmmqs Obﬂtdpmth!&m-l S B3ty |meang o gN j @dc %ﬁfﬁﬁ u- THi s

sequence WF%'E % n“g a B % &iion step
general , adjus nt. oﬁ,ﬁ' i"x;fﬁ rt‘s uscal sumt@mgan ayored since

they arm cﬂrjsfallmu lDlisodmm asoCaﬂsax lpen& Vtaiclue fibrey cdoded/1o 8°@1,Iaod\e:dat¢w 85

renpve from fiflia lem e feart- df°P"”se with léﬁ%%f & sofuest neutral or
essenti al | yongunes Sl pradye Sl g AT A A ol or 1)
sol uti on \2soly.)Aprémke facdoRiltig 36 1eqrsfanibca édded to [ efidiehC. Ot her
met hodszsccBnmth us,edt,am (swércpambn stigrjpg. Aﬁm ¢n9rhydr Cig) 8t—h@°§bolwe We-

the art ardke gf hé%'e %Wpas% i acmgrfé?dn gé“ ferably
wi t h- n- butg L,p hent Aol 1o Wi Rbpehito QU8 ie Brocetturd bur gk el Vi NG,

dry| ng | 2006§ Ythe ﬁtii\? withNQirffgUOUN Sigtrdbsl AdgndsiGim ifate, anhydrdi G&liund1i t r OgEN,
dryi ng %n lwmﬂc m xmamy 65 xmere chufas genpHugstiont Eratiorpthycogh x5 wind ex-

ﬂ-

60 perat frZgin thoyo otrepiy drving (i Plaggy WA n- but anol
or net hyl ateaomy){% ljs‘is“tyl tﬁﬁg ﬁfc c'mam =Y alsooprodtul on ol 't he pro-

ket one. Theth@ >80 . of ﬁmﬁlaﬁtmtyl&etbﬂaen partially" EXAMPLEIIIIRI'[ and/ or 1 oss of
wat er o035 h Ek%txtr@n are qﬂnbqu;w%@ (RHImtY cGryssalling tD180§19%1| LT Q;rbo tnzd-s i 100N
certain arﬁf.ﬁgﬁ ]uste 6‘?"%3}8@%3# i s QENsilin fro ’[°h"ex ® or other
equi val entaedaly luuon of 3 &&{bongeab}t' | FndylHaiohi @laﬁwt%ﬂuﬂ BRerdi sodi um
descri bed (woovﬂ) €he SIgtiBusCihiad | staffed. an BhdHhorossadxychloride (421 g.) and phenol

qi]l@g@p ml. the @g@ g rpdd phenylmalonic acid 10
Tatzgg_l 220; phase w c‘itggtycoo]lefiq tag%qg—%g‘l’c and We %ﬁ%lg a;le a 3—?11 12-liter flask. | SS

H30b 2N hyd content: ft'h d ell d
al ter nat | UBgo@e ahs et amen S ek Tye oS )@ e e Yo STt oo
acconpl i shagilatly tieembutangl phase separatedf aant amosbllerer efcuigerez €Thet tepechiuran| kal i

ot R T Rl ST ST .,
)

per cent  dried with anhpdrods Lbdiihe kulfaee Y400 zattileemuﬂaﬁ of BRirdge EhicddK &l dlmost The use
of 1.05 ecpnd ilidrestofirss typugh dilieipape2 and then Smplewtinl4 balst §gnzﬁgr(38mtgs)purpose of

cour se, 5@ °“%‘t \ ﬂl}t%"i“ét’n%fﬁ’t@‘ 68, frariien vostel gdotbe mi e, or a
d|fferent,p:§'k@ RegbRhaal Lrads em % ey BB g% Eﬁﬁs the

crystal | i neTo the filtrate, tmeﬁaﬁeﬁ aa s6URIAD - pHokia hdid diiﬂtpaénolsmb tice
monosodi ur#-ethyl thexarioate (2.1 eqm‘plemyewsolml i of th@m@m adjystedste 6éri>ya!|d al i 0met al

e ) e PRI e eu ol i PO

Crystal | i ngspetdo olumeadd SBENa of 10 por < hdtéatuhan Qur

copendi ng S\fmig isa:ronttmedl\br one PeAi a€ irbdmi NTher isdmml wequdbtﬁe(yctmediizyl 75
18292/ 69 ( I%“’Wl& 1015 417 he desiymy | b‘@sct ed. The benzene layer j

claims & pj L"E;gaﬂ%a £5 Ry e Wi of waltes °3)f12€r ude
[err] - caddaoa tbom temperatare fobeﬂ:sys b beloteh 2Agtd
[err]-car b'tﬁam)dum; ythen @iltdréd rand #he5 regfurry |22d:ysad¢tmed? mmeumeerhy@&loﬁt )
benzyl ?nr%gw eaued Thedcrys e disodium acid. The hegvy gucg_%ls cent
sol uti oi ﬁﬁ“eg‘“““ er a ggream of ffre- ¢ GPGied fth S ral to
fur- acid and cool ed to 10[err]C. The pHis adjusted 80 t her
illustrate the process of the present inven- to 2.2 by neans of 2N

sul furic acid, the solu- tion. They are, however, not to be
construed tion extracted with nethyl isobutyl ketone as limting

the tnvention in any way. (3 x 20 m.), and the conbl ned extract dr| ed
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butyl ketone (600 m.) added, and the m x- tion, washed with acetone, and
dried at 40[err]C ture cooled to 5[err]C. The pH then adjusted to
—Repetition of this pr ' - Fom;
with stirring of 2N  hydrous magnesi um sul fate, anhydr ous sodi um 30
hydrochl oric acid (approximately 650 m.) over sulfate,  centrifugation,
filtration through cot- 95 a 20-mnute period. The m xture is
thoroughly don, or azeotropic dryi nglédjspg ace of anhy- m xgd and
t he net hyl -i—eebu{—yl——keie-eﬁe—&epae-—d+ —ea-l—en—n:rm—s—u—i—f—af—e—a—k—&e——pr—e%rees t he
crys- the pytragf, Wa#’h‘e Wa‘éﬂ (4‘13

1pep
di sodi um sal ti‘g'ff‘,:vs sodium § ,% :;,g:‘ d}éi%or 65
EXAVMPLE | Il hezane. 6is am&fda%sﬁecﬁm CQ
Crystalline Dsmandwohmm of 8- chigeofdmm iy bhexagey | acxdi;Oﬁ hydrolyms occursauiniladt tbamdsa*r he =
m xture cool ef#d E?‘%%r Yickl=439c8> m.P. leﬁam cFign qfrfeamoamharf SPILEAT iR ] - L
( 1 1
Car boxy s adjusted to 7.0 b a on mnon of 70

penicillin B, PhenylndloR awmus Ammwyonbﬁ rodiﬁﬂ]bﬂdr[ﬂ 5 e Hisic fdlu-
Phenyl mal oni ¢ Aci &stdvbno hen Ester tion. (1600 m .) and the aqueous

phase sepaf@te h‘°n3’1f PR md ; nlgfo‘]l de (421 g.) and phenol 40
n- But anol (65ﬁmﬁ‘L @sbotﬁ S THE OYS 1580 ool

dae i
phenyl mal oni CsoEaﬁd» gently for 4 hoﬁi‘ﬁa'!;‘ﬂudﬁhl C Ihe Sreacival ie Godled [ ®@1pe@B[mdr ]| C.
and ad- (100(50 gnl) isj added agd nemmnu@’mlporete‘i frietaslcsobutﬂlrietone goo nﬁcﬂo) addgdtfold H pH

3.0 by neard ‘ﬁgg’gg Voo rFF%‘ﬁ‘Esb pd S % ‘1 and
Chon” T P TR T T o A B e bl B 00
bath for 4.5 gows ombehenoxybenzylpmczmglmat eﬁkpbutyhaceﬁné)wkmolcollea&as&dsepar at ed
and an at rrospheréthrlwmdw The epqueys cliquor  exupRted { W agg

extract ed %ﬁﬁ Ef“tﬁfﬁ'f ﬁ@ﬁ@i %ive 110
400 and 25 d,m;gsf ﬁaé; é 1 S& goo tions,
the m xture cooled to 10°C. mmylmalonyl ddrigles bno- £X109C3 Cng 2 @uﬁon afcsmljme:ttarbmhmr ns a
clear melt w Pltﬂ%e n and the (8 g. in@PimlgH Py 8!#&0@5 um

%&m&gm

i?
oY

sul fate (609 fogg‘ﬁhﬁa ofu St b
and filter ed haee fThB&:IB&iﬁg am fition mmbetyedaea t(ﬂbrfﬁ@ufes
Benzene (3.8 bad! @r owed; from the F@ctiot lvesselidh  @H'th710] Thmneﬁs q‘xtr#ct ef o-cathoky-
(sol vent re- %ﬁ%%e é‘&cﬂqdcﬁhlb’i}%'ielfﬁ‘gaﬂﬁn butyl is gailected and 90
si stant m%r%ﬁe %ﬁﬁ ) w1t(1ut‘£ﬁ]§e{) rite led géﬁj éﬁ::@

e

m nutes. The EWich ethyl acetate. THROdof- inSBuBanéRQ (I0SHIS isLddld

%

solution is délgdmtlarﬂadewa@ ﬂéﬁgyﬂ s agueous eatgcts angif@ mlherefsmr@dr@d o5

there is thefl 9 L e tRe pH

Chere 1, thelgite P e R e Sl

adJ usted to Ga&mbwh&d(h dlscatded Fioth etlﬁb&bme)thecbn&ﬁolhy& c&llehei.lrrh e:tducadueoﬁcet one

is tion ofs addedgN the a fprion folgmed bx uor : acted twice with olgmesneeded

to maintain a ssgﬁ esalt mdf“itné’ 5I Go @“"m ““x;"l“ d%
aq 0 ml ed 80

suspensi on 4t @ &cafd Ed?ran ho ﬂi&@rﬁlt&%cﬂtm&(adl um

car bonat e sol uhylmnetate solunon The ;ﬁtassfum ufs lommtmln (ﬂaskom@nﬂpedjrwxa;t ar oom

The mixture i v@@flﬁ\é\? %2 MWMW %‘“ﬂol%\é\&ng
addi tion of t &EX%%Z d? r e
60 2-et hylﬁh%aem@b@a lata&ﬁed Qd'd&‘ded | dopwibd B%hr m‘r’&f

wat er which i shydmblmc dtfdbextracted with ethyhecmesed> Whlmt ppproxipetelyTope-bilf lof g cake

is re- conbi Ak Ao g firicd Np:£Qy) %9&!?—%)@? n 1soded the ‘mxﬁr“m s?ﬂieldl ed in
acetone at ro T ﬁigée]-ﬂpﬁate SopRdi,s t,;,, bt ¢¥ to
pH vmmunyes@etafe lie000 fl.) dnet 388l mlande §o I’eﬂ1$ Hékandate, b;yt wdelst i on of

concentr at ed lo d‘r@wbﬂmdmp added. The amiget @y galﬂdqde A the dnixtig estiredy Saradnl | ne

di sodium aci ﬂﬂg"%&%’é s ‘es The %, |4f-
dried overni ghﬁp@nd ra rea%li?ﬁl @f‘so_ iﬁé@g g{fnﬁ" nma lliﬁ

vol une, 5 Issters), 130 nitrogen, and the filter cake washed w1th acet-
1, 261, 648 D. Hydrolyszs of @ - Carbophenoxybenzyl— one (500 ml). e cake {sh@rr@;itm dreth washed

1

once with watery?s thy ‘f"fe S ore&ylter |BRE ia)lt
i s hy dr ous78%s atam §§d$1 gaste Bited o oe,andaﬁibéea M@ b it
buf f er sol uéoi aatearddddh® ﬂieXsolunon tdS(bi'mgjthbhllﬁ s&iayisdf ni#egen o B hdufsi The at ed

with ture st |_VPH0@ llt' emqarptanSNz ¢t] S, @% fr@Powing ciystellizee. The
product is filfH % ﬂ d’“z? H%u P ;Léhw%’g%l TEBIFORT ¥ &2B¥C gpes
nore 5 a snal urre of 5}5 C {)ro Fmin hexane, acidic as hydrol ysSis
occurs until, at the cessa- and air-dried. Yield=430 g., mp. 103-
tion of reaction, the mxture is pH 8.45. The 110[err] C. (339%.

m xture becones turbid during the last 15

m nutes of the reaction due to separation of 70 B. Phenyl mal onyl

Chl ori de Monophenyl by-product phenol fromthe weakly basic sol u-
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C. [err] - Carbophenoxybenzylpenicillin N - isobutyl ketone extract
collected, and the - Ethyl piperidine Salt .

am nopenicillanic acid volumes (each 300 m.) of nethyl iso b tyI 20 (86.4
g.) mwater (850 m.).-is adjusted to pH ketone. Water (200 m.) is added

to the com 6.7 by addition of 8N sodi um hydroxi de, then bined ,
extracts, st he m xt ure cool ed to 0- 126164gool ed to 10[err]C Phenyl r;al onyl !
chl ori de-rene S eH+-6 odi-tn-bicarbor phenyl

ester is ad dudd a5, @Ee(%é),mmri%‘heﬂoﬁib léamgutesr ﬂ‘heerymmnelﬁﬁqlmad@le@ dropwi se’
over a 859 I XLeUE 8 st r T %ﬁﬁlgorous@%“%?“ddﬂ ERMEE8HMi | e 5-ninute

b
period. Toad BBkl dluffai%e 1 b€ - Piedpkftiof Bk 'Thel pREGuAt ofP BaimR- 7300 by

addi - 55 8,an0ate$m§iicb of/an| acktane aiuumapmuwersednsad butMishp qauo equivaleni bfOsddiin 2N
sodium hy dFéxpntialy dmeme sestisng  bonat e §Eﬁlﬂuth@m°4tsmﬂm b2 sguisdasd t o bring
t he bath i s remoygd.frqm the react |p5c “Riie é’{i’s‘fg"e Pt‘l;‘lmé‘“&:gl Lhe agueous
extract of [zer bl E3BNNsts mixourd] FHHaRE AdBle AT ko iy 8 GakellofC g1 i dle
is- benzyl pemd mg 1ol therpre;cedmnﬂEsaipue lils—DolllwaﬁdaziZ(qudval & of otasﬂﬂiirp-lefh le. The
reacti onlom1 UFP sPHaZ:PSCIWdlUé °f% b)’ andateciy plagd of leedivrm &-efhylchsaroo-ext r act ed
30 (pH 2. cﬂﬁé T hI ic aci dmmgy’r jwo separate vol unes
(150 mi .) Gefrdéd/aﬁ-B tanol (1006&516)1@&4&@@6 8d W TR fbditle 3f Fhalge 1 THGepbRA 40

n- But anol Q@@s iphasd, thesmdrcheﬂhnbd; cbdied toOrtot wing a pH adjusted 3.0 i thainiklat e

ext ract d5a ﬁé‘ﬁ%} t 9 PHy a‘]éxtaﬂéﬂéia@naw tShiestaptially uheesame jre-r ed and
10% sol ut Lfed b %;u ﬁﬁ‘aﬁ ulfs fge oty M@IO 10[err] C.

Suf fici ent 192}5} mnmﬂlﬁ%ulﬁl&LI@SS(dry&auﬁB Mo - QirbsSRasat eg, and
chloric acod 1=ash)aﬁhtedombmedarnfhu qihetratnsxture to 35 pmﬂlited once with a small -

o :‘”ﬁg%‘:;;g;%%;?ﬁ%;ﬁso i %m;%ﬁgﬁ ?‘?@“@g S

aci di ¢ aqueditisning 207.5 Sngadfl uan;alE ﬂquewsanﬁya}owsomn isguor is;
extract ed PW@eWrmtnhte?En is sul@!;efdsrmeérttelo ahassaavamhl amrr de to .
sal t thé®pf ;Q;%ﬂufgﬁ ?f‘lo Tt jc |3 ‘featni‘)’““ isgsfign ¥ out of,
t he aqueous ase aqueous | ay e°fla (o) )m°5°r§| “8“5 er anhydrous sodi um
sul fate 40 |s di scar ded ‘and fresh water added to the (300 g.) for one
hour, then filtered into a ethyl acetate solution. The potassium salt

of 1000 m . 3-neck flask equipped with a the penicillin ester

di ssolves readily in the nechanical stirrer and an addition funnel. An
fresh water, and the ethyl acetate layer is dis- acetone solution of

sodi um 2- et hyl hexanoate 105 carded. The aqueous sol ution containing
the (169 m . containing 207.5 ng. of salt per m.) 45 desired product is
acidified (pH 2.2) with 2N is added dropwi se over a 20 to 30-m nute i
hydrochl oric acid, extracted with ethyl acetate; period. Wen |

approxi mately one-half of the and the extract dried [err] and .
evaporated solution has-been added, the m xture is seeded to provide |
117 g. of crude [err]-carboxybenzyl- wth crystalline disodiumsalt. The !
m xture is 110 penicillin phenyl ester. This material is redis-

stirred for 30 minutes followi ng addition of 50 solved in ethyl acetate
(1000 mM.) and 35.3 nl. the sodium ethyl hexanoate, then acetone (225
of N-ethyl pi peridine added. The amine salt mnl.) added, and the m xture

stirred for an which crystallizes is collected by filtration and

addi tional 15 minutes. The crystalline di- air-dried (97.0 g.,
42.7"%; mp. 145- sodiumsalt is coIIected by filtration on a sin- 115
l47[err] C S tered glass funnel under an
at nosphere of dry 55

nitrogen, and the filter cake mashed with acet - - D. Hydrolysis of [err]

- Car bophenoxybenzyl - one (500 m.). The cake is slurried in fresh
penicillin N - Ethylpiperidine Salt acetone (1000 m.), the slurry
stirred at room Boric acid (61.8 g.) and potassium chloride
tenperature for 30 mnutes, filtered as de- 120 (74.56 g.) are

di ssolved in water and sufficient scribed above, -and allowed to dry on the
filter 60 water added to the solution to bring the in a streamof dry

nitrogen for 16 hours. The volunme to 2 liters. A sufficient anount of
0.5N product is a white, free-flowing crystalline sodi um hydroxi de is
added to adjust the solu- powder, slightly hygroscopic and readily

tion to pH 9.0. [err] - Carbophenoxybenzyl peni- soluble in water.

125 7 _ . 1,261, 648

7 Yiel d=25.6 g. (60.%9, mp. 198[err]-201[err]C. 15 mnutes. The

‘cr yst al i ne d| sodr um sal t | S dec.
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according to the procedure of Exanple Il1-D 1.00 and 2. 20 equival ents of
potassrun12 ethyl 10 is adjusted to pH 7 by addition of 2N hydro-

hexa . . e

extracted with n-butanol ate. (3X200 m .). The n-butanol extract is

di s- EXAMPLE VI carded.. n-Butanol (100 .m.) is added to
t he The procedure of Exanple | is repeated. 40 . .aqueous phase, the

m xture stirred, cooled to

15 5[err]- ‘Fﬂ[prr](‘, and hr aought

but usrn adjustnment to 3.3 in the jnitial
koS

h\[ neans .

cacidification st ep.

Substantially the sane re- 2N hydr ochl oric aci

sults are obtained. all owed to separate, collected, and the aqueous

EXAMPLE VI | | ayer extracted twi ce again wth .n-but anol (75 Crystalline
Monosodi um [err] - Carboxybenzyl- 45 m . each). The conbi ned n-but anql
extracts - penicillin 20 are dried over anhydrous sodium 4/
sulfate,- fil-~ But anol solutions of [err] - carboxybenzyl - tered,

and treated at 10[err]C. WI h sodi um 2- penl cillfn, prepared according to
the procedure ethyl Ja@xifodd e‘ﬂ 159 &1 .G of alef one solution of Exanple

I11-A through I11-E, are &rfj8d® ct?nt‘ﬁrr\‘?n@ZG?
m.) over anhydrous sodi unp sul fate or nmagnesi um
period. The mxture is suffatge. g,s Qot‘gd ,‘bel,,.p
stirred for' one-half houry @ogn of‘gaz
sodiumsalt to added, Fal i \g ‘.Qoré nalu

t he nonosodi um sal t. 1, 261, 648

1, 261, 648

EXAMPLE VI 1 | o"' of di rret hyl f or manj
hour s, Di sodi um ggr]w FhoRybenzy| genic
under reduced pressure 5° © -2 R®brdsddi dn
car boxybenzyl penicillin om tenperature (final

(0.01 nole) prepared as in [Exanple VII is
| ast trace of 5 added to an aqﬂyeous ‘sol ution of

hydr oxi de (0.01 nole in. Wa.xe;;; The Th

acid chloride is di so_§| ug 1 t§ i § recoperjed|b

di ssolved in dry ether (380 & % §1d added to 70
cd s

di -potassiumsalt is prepar irred, ice-col
6- am nopeni ci | - fromthe nono-potassium salt
(30 g.) water (275 n.),
hydr oxi de. m.), and N g dgung h)ﬁjl‘ oxi de sol utr 0
above- mentioned al kali nefall &h -Q M, o Eﬂ

m nut es, i des can, of gcogrs emr eﬁl @e bﬁ
phase adj usted to pH 2 by-a (! .

or carbon- tion of dilut® r-'
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