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having from {72 Guvén6-FRRRY AERNES bit JoMNCHETMOCEBdy REIgNt car bon atons are
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5 This inveniion relates to a novel class of esters of peniciiling and cc
which, upon oral administration are absorbed into the bloodstream whene are
split by enzymic action to release the zutibacterially active parcnt ponicitlin or
cephalosporin. )
According to the present inventicn therz is provided a class of compounds of
10 forrauia (X) and pharmaccutically scceptable acid addition salts of those compounds 10
of formwla (I) which contain a basic nitrogen atoriyi— ’

(1)

wherein X and Y are the same or different and each represenws oxygen or sulphur;
Z represents a stmaight or branched, saturated ov unzaturated divalent hydrecarbon
15 radical having from 1 to 7 carbon atoms in which two adjacent carbon atom# arc 15
joined in a carbocyclic g svstem which mav carry one er more snbstituents;
R represents hvdrogen or an alkyl atkenyl, alkynyl, aryl or araikyl group, or a
funcunnal substitieny;
A represents a grouvp of formuda (1) or (111):—
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group, a group of fornmula JV:- [err] or a group of fornmula (V):-- 5 (V)
wherein [err] and R each represent a [err] to [err] alkyl group, or [err]
and [err] taken together with.the nit+rogen:

form. a nonocyclic ring;-the fore---gei ng defi-nition-of. conpounds of fornula
(1) being subject to the proviso that when Ais a group of forrmula (I1)
[err] is not the D(-)[err]-am nophenyl aceram do group when 10 Ris
hydrogen, X and Y are both oxygen and Z is a 1, 2-phenyl ene group).

-Preferably bqgqth X and Y are oxygen and pLAe F/rably [err] is an organic

acyl am no gr-oup--—-By— #»exanp#e»~fwm¥ et-—-t-o-the-abeve—provise,—

be a 1, 2- Phenylené“gﬂ [F y ”ﬁ@?‘édﬁﬁvﬂéhéﬂﬁr aifpRels sperrt telit@esuch as
al koxy, nitro or ﬁa10§§1“p°b§’mfuents in the phenyl ring. Z may also be a
group of fornula 15

15 Al so by way of exarnple, the gr Rin fokﬁula (1) above may be C to C
alkyl, e.g. [err] or ethyl; lower &l k H-e/g. vinyl or allyl; |ower

al kynyl. e.g. ethynyl; aryl e.g. phenyINHorNaraIkyI e.g. benzyl. R may al so
be a.functional group such as a hydroxy, @kko ¥’ hal ogen, anmino or carboxyl
group. Preferably R is hydrogen or a 20.g. &, cw met hyl or pl enyl group.

20 The radical Ain fornmula (1) is a 6-substituted penam3 or 7-substituted
3- cephem4 radical. Wien [err] is an organic acylanino group, specific
exanpl es i nclude any of the acylam no side chains found in known
antibacterialy actk ¥grofedfif@inhihi(my—and cephal osporins. Forexanple, [err] in

fornmulae I'T or Il mav be phenyl aceram do; 2- or 25
thl;,cnyl acet am do par a- hydr oxy- [ er -\am no phenyl acet am do;
phenoxyacet agi do, 25 [err] - aglLngy pRenyl acet am do;

[err]--am no-2(or 3-) t hi enyl acet api do, [er]-carboxyphenyl-- acetam ao;
[erir] - sul phophenyl acet ami do; [err] azﬂ’dophenyl acetam do or
[err] - guani di nophenyl - [err]- acetam do, but other exanples of &Uitable

acyl am no groups Whérkin Re afdorRndenl Bd-@knt a 1T, kS50 Mﬁ%rf bR dn@ R bRl BRmsPeci fic
exarrpl es. 30 with the nlfhfgunlmblh wbehic eay art hadch i Benoagyd AFE, /R fGEOUP

[err] contains an g‘a ‘i’ﬁ’?ﬁ‘f‘?‘ ‘?E)’h of formula 31 ing rspbiect hehq:mn'pmumwlof this

i nviention cgg exi ét,s Lﬁj ‘f@yﬁ R‘ﬂﬁ §. 1 LW 2 A i c;e a@éférﬂ‘i“ﬁh‘hr'hcl udes
the pure epiners as IAEeabI@SJoﬂnX(taﬁH €2rdxy &R 1P 1§‘cra;[;7 J‘E?J :85ic dbhdmind 1101)
R imay al so be a um]b?yafay biomamud, and(hhjjc ioF?lleébe\cq:ij}xo, eEl 2;phbdYiendTi t Oul &
(V,. arm bot Zl mef:"ﬁyf wh g ﬁgéf‘l‘;ﬂerme wpPes expstitdne *d‘rhvs&t’élfow madi crakal @&

S2G G, f In di e prEEE enyl Tngng oK 2lse §e 2 groppPhioted nwrum the esrdrs

rf this inventiorl are srit o release the parentt penici'Z-nic cr
cehtol'.onlnt acid!/'. Mhout this :nven ie not limm ieCd by any tCenry
ot rai-caniti. x- oelieve fa non-specirKk erses in thSe serum ~I splif
tuel ndolec!i: to gove an unst:ble intean @ ce (Mi): 2

1, 377817 0O (W) [err] OH The i ntermedi ate-¢1V) then undergoes spontaneous
decorrp05|t|on] as follows:- ([err]) [err] [err]

i Also by way of e}m‘ﬂp]c, the group R in formula \A) above may ke C; 10 C

i alkyl, e.g. wneihiv]l or cthyl; lower alkenyl, e.g. viny! or aliyl; lower alkynyl e.g. ethynyi;

b aryl e.g. phf*nvl or drtil\\fl e.g. ben/vl R may also be a functionai group “such as a

hydroxy, alkoxy, h:l]f)"("l, amino or carboxy‘ group. Preferably R s l*)\xoven or a

% 20 mehyl or phienyl group. 20

: The tedical A in formula (I) is a 6-substitutcd penam-3 or 7-substituted 3-

cephem-4 radical. When R' is an organic acylanino group, apchg examples include

any of the acyleming side chains found fu known antibact inlly active UL.II"‘x]I'xS and

cephalosperins. Forexaraple, R in formulas 17 o Ul n phem;aucmnldo - or

3. thicuylaceramido;  paera-hydroxy-e-amino- phunylacetami phmouarctﬂmxdo, 25

e-amino-phenylacetamido;  a-amino-2{er 3-}  thienylacetamido, w-carboxyphenyi-

acetamido;, e-sulphophenylacetamido; a-azidephenylacetamide or w-guanidinophenyl-
acetamido, but other examples of suitable acylamino greeps will be found later in this
specni-.ati' 1 in the specific examples.

36 It will be clear that when the acylamino group R' contains ar asynimesic carbon 30
atorn, the compounds of this invention can exist i wtwe optically active forms. This
invention includes the purc 'c[.:im: ts av well as muures of Lpimcrs.

In formulas {1f and 7III) R® may also be a greun of formula (V). Prefezabh
R? and R i formula ( "- are bOLh u.uhyl or tuf'\.t‘ler represent the divalent radical ;

35 -—CH, ’C‘I 1, Cil— 4

e of human and anipwl senun, the esters of this invention are split

b t.hc parent penicilianic ¢r : ae acid. Although l"'a invers: 'm is

not .mf“’* by any theory of rlsdla.

serum split the molecule 1o give an unsuble m.u ncdiate \\,1\
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A

The esters of this invention may be prepared by esterification of the
carboxyl 5 5 group of the corresponding penicillanic acid
or cephal osporanic acid —b5—Fhus;~the i nvention al so-
provi des a process for the preparatlon of conpounds (I') which process i
conprises reacting a conpound of formula (1X):- 0 // A-C CH 10 ;

(I'X) or a reactive esterifying derivative thereof in which formula Ais aS_

defined with 1o respect to formj J?(I) V\/lthacorrpound of fornula (X) .
10 [err]3or_a reactive_ esterifying n'«lfg Lative thereof—ina-whi-eh—foraul a X,

derivative" inrelation to conpmfnds*’"(lX) dHd 15 (X) above, we nean

™Y, Z aid Rare as defined in formga (I). By the term"reactive esterifyi nq

shydr ogeg or grosmbt thé ﬁfrmmghﬂgm’tmaﬂfdnc\écﬂie)pIt%féﬂbisara duigdr oxy group, ans

-free amno group, it is preferable that/the am no group should be

10l0 The esterification procedures outtined above are all specgiX)c

5uch cases the hydroxy group V in cdpgodnd (XA) is best convcrted to an

(X A) is si rrp‘i Y BR HI ot R0 &hh/@:ftdrﬁj}%gtcﬂﬁ\ @6y lin gﬂﬁbkpmrmmndmedsqmre* efd a

20 : part in a condensation reaction with the consequent formation of an ester llnkqgc

[0
(V)]

A—CO—0-—-U N 20
i » PR P _ (1¥A)
_ wherein A is as defined with refcrence w formula (I} above, with a compound of
W formula (XA)
v, R
N kA
- C
15 X/ N
NP

derivatives of (I1X) and (X) whi ch\cwheﬁ~-r7eact ed together take 15 20
part in a condensation reaction V\nthxtahe:=c0nsequent formati on of an ester
| i nkage. Many nethods of esterification CH_ﬁI ng several different

conbi nations of reactive esterifying derivative are known from the

literature. exanpl e erl n Q1 @@M ned above may be
achi eved by ’f‘}é_aletelimr?gp !(V)t P’ , ﬁfg% s]gf}o%far\ 095 ch?@Gstuc £

[err] R 20 whereln A is as defined _
with reference to forrrula above,/Wth a; conpound of fornmula (XA) [err] : !
(XA) Y 1, 3778, 17

\ MV 4 wher ei n
[err], X, Y and Z are as deflned in re»hatlxon ct=orforrrula (1), under -

condi tions which cause the elinm fion of tBe elenents of conpound WV i

with the consequent formation of the est &l of formule (I); the synbols ;
[err] and V inppd erdubagis (idvedtdh mh e (p¥hrcd B RGerBidebn bhak cabhsfEPr €sent s

al kyl sul phony usge) ipgentiemela gt valad oY compotBgen
5 atom or U“’L’Fé P §5é?ff‘1§‘5‘ér’i‘ab‘r‘“§éﬁ‘f“b§) t?)?? "ﬁ'ﬁgzﬁgi nd V represents a hydroxy

group. Wen the group R in radical A o. of conpound (IX) contains a

protected prior to the esteri- ficatin reaction. More will be said about
specific protecting groups which can hgyi0 enpl oyed | ater.

applications of esterifi- cation methods known in the literature. Usually
it will be PoArTERCESt PSP @sd‘rw% P tlnc“&fbga’n 3 pXuys H8TeV U is a
sodijum Wor pdPESSTUR8n CHPEURTRA) “Mherein V is a hal ogenl®t om
especial |y brom ne or chI or| ne 15 Q Wien U in conpound (IXA) iS
hydrogen or a salt-formng ion andd/iln cony,, 15 pound (XA) is a hydroxy
group, the reaction is generally slowCc.and i“nconvenient. Preferably, in

al kysul phonyl or aryl sul phnonyl eser, isi nce this gives a snoot her
reagtion. In this case, the presence orf a base is usually neccssary to

achi:eve hi gh y|clds 20 h'ﬁic se eeth grou Uin
reagent (1 XA) Bs® SACHF g%;ﬁ’if Ingadepiratigy B’iﬁ‘ﬁ°f’ R & I?rm”lm bz ‘FR bgg cl ear that
15 (X) above, we mean derivatives of (IX) and (X) which when rcacted together take 15

Many methods of esterification using several different combinations of reactive
esterifying derivative are known from the literaiure. For examnle, the csterification
reaction defined above may be achieved by reacting a compound of formula (IXA)

P s




wi de variety of aliphatic or arommatic acyl groups but generally the al koxy
carbonyl groups (e.g. [err] group) are satisactory. Another reactivc

esteri fY| ng derivative cf r‘nnnmmrl (I 3() above—i-s—the—acid 25

hal i de, particularly the ai cd chloride. This componnd may be reacted with
t he hydroxy 25 conpound (X) in the presence of an acid binding agent to
prepare the desiried ester of this inventing. Wen the group R in radical
A_.of ~compound @l X) or (IXA) contains a frge gwino group, this group shoukd
be protected before-the-esterificatt Un-‘r"eact-t o360 -——— -—-—~—Ex-a a5~
of protected ani no*ickinotipS, j‘_e,f‘dgév it P “pi* Of“gﬂat“éf o geod "Grgfb‘f;’; 1

30 (Terr]) which arfaf ehe SCyrayiy r:e'a fRT i h;.;:‘cqmoé DA LS 7 e
amno group by sinphe ‘B(Jm%%t’r‘f}ﬂ"}' 1A QPicachd) e\fbanZM O N SRk RO 4 fammfamg@uup
([err]) or sul;)stltua xoxﬂoenzylmx‘msanhmnyd»amun,oma mmxpsuvmngcdw oar balogen 5
subsequent |y conveﬁ*‘tI "{ “’%FLP]“ cIBy) ’C?eﬁtfaal'glg\?fc I‘r%r gérilé%’Péri’“’“and vari ous
groups_whi ch af ter { SEn oy BTN, 35 Tedeneh e, . o
group on mld acid ﬁ” Wiir yusﬂ EMCA Alllkﬁe L—.ﬂlew-hM stJré‘urFﬁr B@lps whick can be

35 general ly ysefulens:iom@ldcuhydr olysis of the ester roup takes pl ace under g .
al kai'ile cordi- tions the I“@Bl'éﬁdlf%é‘l N)G ' 3 W ITEH lrrrﬁ ‘CS‘UBsréé‘Lifé tly be

converted to [err] W %ﬁf “Jﬂéqh,’ / ogml rj,élpgid;e L enaith, at(Q%?ﬁ?p ohy

general formula (XI he&rn v am Nk ﬁ'ﬂﬂﬂél ecial&Qizomine or chlefdeCat 1 ons’ t her eo% and

%’"

anhydr oxyar yljkdene gr dulps Loﬁu co @meﬁ a{!“ﬁbv AMragen or a saft Xringri 01 agdtdin com- i5
40 nerie modificati "mv % l%:rg’oﬂf “*s’frr’,ﬂ@j U,‘rf.*St slf(ﬁ(éﬁgg (XI1)
thej dotted |ines r géal?é ,t:iyf B, P oo rfiet U gml s a

[er;?] to [err], al ks mgr«mmeqwew Ld,:sxsamr elrccaaenﬁw Fﬂ)gﬁbﬂx-@tﬁl{fﬂ or together
45 ; . witho [err] denipl @tﬂe‘shc:a tealrpdy i gaei (A anch qigxmp ]mi srogp, € thl o 20
[err] alkyl, aryl ofe qleer Fp éFF iy a m*x”’ ‘1 ‘j““““ét‘ F A E ot ‘p"“ch 2
structure (Xi1) Z %ﬁ)’ é“%”gg & Iit_ﬁ%cr é(% afi s, g’b%‘itlg ab-™
stituted benzene or alegdec H“ﬂQyu{e,Aﬂcri@ﬁ(ﬁml’ @offoudt (m)oiteﬁ»t ﬁdmamvmo ,
gr oup whi ch ggn be I@bﬁvm"u'@dnt e et rfiordh. tBEs coheusbbertcfriacted wionie bgleti on 1%
thej azi do group. | rf;t;agggg $asd e frsepierpdjen ¢8h biefiag easat 'PEPRe the desired espegy )
may| be br ought abouf "Byl Fier., cat Al ydils AhydE0genRthg,; Qix ) BRLIOL M C
reduction. An alterdaadol gta;prre?khmpefc B | e G@W&Uﬁiﬂ&:s@tﬁnsﬁtbhSsatfﬂﬁlentI on of
forImJI a (1) wherei n tHewmferp DEpc ey ardvaain ciej die aprotaeipd ndirion groopp, 138

by N-acylation of t@ 1 ovyigs bh T A 8l HODER Ao e a8 g@gp & Phus, i n
15 e nr'lv‘“r "'17 rGonslaniing | groun }, = e

anOt her of its enb fk ’r Ing A amgw. AN ﬁmoncp\tox)ﬁ 1édlé§-ra-mg;% tI'E’(h &o

preipar ation of conpmnms@,afju# m;rc-mglmaf dat )mﬂlb?slﬂ{aehﬂauﬂ hﬁmgmupne[nef!r} kdaceadi cal

A |s an -35 regenerBG ba:cwnacmvn@y growiyl aeihihgdrelpsist Né@talceﬁpdmxses isregfict | 14§

a cbrrpound of for nlﬁe§ra(hxli Fcfh) sice }&Jruh‘;l“ of the ester group gakes piace under alkaline condi-

1, 377 817 zamples of the_group X which may subseqy ‘éi._i;je'r‘ lednvketbh hed 1152  8Y 5 «AdsSi | yl

der; vati ve thereof waa v@IoRsi{ REGde-enf @R @6@HbSgs &vﬁf&ﬂﬁq-@p&am&fadtnﬂal a
7- aimi no- 3- mekhy| - cefphiods gpxd, sadadiGatyaotidae Zroaps ¥ @82 fetbdx (B hry [mate- 40
-ceph-3-em 4 10  meric modificativns thereofiyndj cal and R, X and Y are as defined in
fornula (1), with a reactive I\I—a;éyl ating 5 derivative of a
ngound of formula (XIV)

RA- C/ \ /,/CPKN
. -
ga)nﬂ}r\]% \Mrwglrjel nrgﬁlr)\r/] is an org?m‘c acyl anoup Z\"I ch fmy (garry a protect ed
- RS —c :
. g P, \0' H (,\O/H

In stociutes (XI) and' (XU the dotizd linos represent hydrogen bonds. In
struchare (‘Aﬂ 1 is & C, to G alkvi group, R* is either a hydrogen zrom or together
45 with R® completes a carbecyclic ring, and R is a C, o C, alkvl, arvl, or C, w0 C; 45
alkoxy group. In structure {X1IY 2 represcnis the residuc of 4 substituted or unsub-
stituted benzene or naphmaiem ning.
An exampie of a “protecied amino” group which can be converted to NH, after
the esterification reaction is the azido group. In this case, the final conversion into
50 NH, may be brought about by either catalytic hydrogenation or electrolytic reduction. 30
An alternative methed of making compounads of this invention of formula (I}
whereir the R* grovp in radical A s an acv'a*nmo group, iz by N-acylauon of the
corresponding € sminoner: @it or 7-ami no*ephun
Thus, in snether of jis embadim rients, this invention provides a method for the
55 preparation of compounds of formeida (1) whersin the group R in radical A is an
acylaraino group, which wmethod comprises reacting a compound of formula (XiI)




ing the silyl group, if present, by hydrolysis or alcoholysis, and, if a
protected am no group is present, optionally converting it to a free anm no
group under—aetd—or—newt+ral—20— —condi-tions. LgLiimLiern1"S|lyl
~decrivative” of the compound (XLI1) we nean the product of _.the reacti.on..
"'betweén conpound (XI11) and a silylating agent such as a hal otrial kyl -
silane, a dihal odi al kl silane, a halotrial kyl silane, a dihal odi al koxysi | ane
or a corres- ponding aryl or aral kyl siiane and conpounds Such as
hexanethyld|5|lazane In 15 gener al halotrlalkyIS|Ianes are preferred,
_ebpecial ly_frinethylchl orosilane _Thé? Qﬁi_gd at.ed-deti-vati-ves—of--the-ester
(XI11) are extrenely sensisive to nnl sLHregand hydroxylic conpounds, and
after reaction with the reactlvéfﬁérlvatmve of (ggmpound (XIV), the silyl
group of the internediate acyl ated conpound can be renoved by hydrol ysis or

al cohol ysis. 30 20 “Afreactive N-acylating derivative
of the acid (XJV) is enployed in the abo 20 process. The choi ce
of reactive derivative will of course be ¥nfluenced by the chem cal nature

of the acyl groupa[s@ rdtrivariaUusereoMidBdieif BLKG- S @6h:da Staahlogwar-Tarkiles an aci d
st gpl e group, sukhnlasi-tnhe}lpmtm{ eddicalndrrro7 gr-ud-2faery’ }f‘-m‘ ccpvé-cazi do group,
it 15 often confdfany Bt % 3h%c drive Stdcrﬁ(%; i dgr d (Xl WP AUECAs “hEPlEUHal i de for

exarrpl e by5t reatdlerﬁ'{;mle TR Gy of Torin: chl oride or phosphor us 5
pentachl oride to give the acid chloridg, 011 25 35
Sugh reagents woul d however be avoi ded when [err] is an aC| d K&B)I e group
or catries an aCIhg'cm hl 411(9 QR wh ;f‘“ m(XI) O LKL )’m Ql‘? mvcases It

i's often Con- VR @tk Bol rM- ] L9 m@mnmlmdka{aﬂyw;fj,e a E fecrdd MnSndoUT POSE
- parti cul arl y corgmefmsemisumope aigndoydridng@sos aries thigo alolgoxges mmrwmc.aﬂhydrl des,
h are 1oonvemnéﬁ1t‘frb§ § ar ed 40 t reating ano
cémﬁ

al kal i metal or u&ef n.,ﬁl‘t”h z\hn p@“«‘d[.f\%m cuc Eﬁﬁkﬁﬁ—pro'

30 priate al kyl 56O Ghssme Bibd dam@,nh 1ol me d?wu\m,gt.m@cr oDRlcEVEs T 00m

t enper at ur e. Oc hering eagt orveallklvlaﬁ“yd atid ngmntenmvattrn veg shepfnctbpidisiaednd (X1 V)

i ngl ude the reggeirvie qffﬁékeﬁ*hemd g‘f%w’nea <y \ﬂé&b“t'ﬂgér}“ ﬁ“silrguﬂwtfdh a
carbodi | m de_or FAIHRL VG BAHL (THEAS TR B TH A I sed in
the above process: gaip bﬁu@rﬂﬂﬁ:&ﬁ ¢ a&heﬂg,n&&«x can be rénuvq&mmwc@b oDy direct
coupl i ng of 6- arkdasgeni cili an| c acid or 7 amno cep hal o-
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Sp@rani c @ 7-ani nd- 'dje?é‘ﬁc’(ﬂta “g QeppEr ‘ﬁl‘d’ bl‘ ““ y’;héj afpp? oprizte
SPoor L act i ne- BePhe T BebRe il P i tung,. e et

epi meri sation atgmqerqrdu D fibe[ Rt eETB.Mx 0GRS \an N eazm‘oaass‘ fRyedOh- be

entirel y sati sf acmeory cofflee testigr(XIf infoomrugk &« l(d)(lnbrlt rudr g wh$g inevit conmpounds
ang they aSe valltiaf @iontr or prosphorysParss ‘éﬁ“ﬁt‘ & B p E“hp’F’é' esg, of this 25

mcn reagents would however dv()ld when I8 an acd % 1;@
' nvent ion. carries an gcid labile group, e.g. of rv[*' (XI) or (X11). In euch cases §i js ofien npounds

(X1 ) can al sovhgnptepas ast bya ﬁﬁwbrtr@@mam INE Plrpst edn@l;em \¢atviniear Of
- 6- am hopeni ci | | anicd ?a‘vduhceafeﬁmaﬂimeforuepmatimspe»r‘lahlm cogaicnily prepared

74@m nodes¥cet O*’ﬁa. fiiry ke iy coriey erm(e*g of gigercly rﬁhény‘r Ry 30

derivative) DS, AR OB b T AL O e BB (K1Y Dt e semeei t one
.arid thereafter uﬁ&ﬂ&ﬂdtd’]@m‘hdﬂ&mﬂﬁdﬂﬁ@&'ﬁIsngw@lf euqanc(de:nge oby»xm~lvidlxlamnd Lhydr ol ysis

in 45} t he caééc efmtqﬁg‘xn‘lanmhélﬁybamévnw abgeer fi-ocats |carel)" prepifed, aronglt i ve t ypes
of N protedted %l r?g‘ by et C°“&§“g ? i T Bfic Ha‘"“é‘gﬁctﬁt “i’H’ cephiaio-
1

/ qu gaC \" DTG hroni
6- acyl am Nopeni GiinleaRtE RIS MECHIE OB Al kB TMAL (Ol thE6 acyl

side ¢hain fronbdrtemmyllqﬁemmslniawmotamdnprhemwym;r hyl peni cil I i n for exanpl e,
are wel | docunent edhy esers ﬁriom‘@h(?ﬁ{eﬁ% 2i¥p) '16“10%’89“'@22)* B @ ’*geﬁertéﬁ |y

i nvol ve tr é’at i nd’tq‘g}?on “Jljrlc?s 1€ process of tis mumuan ester 1”3 40
1 XUIY ran, also be pre §o§.1 iin Q~ N g* d derivative
6- acyl ani nopeni ¢f kba ,,ﬁme@(dn kit 7Be RO b L AB T S Rl d@abond 50

On the 6-am dosmkiiicogenegt (hmtmthhem thy leaa:tmzmngn tibedt m-m@ iehl4ciringeni t h an
al%®ohol to §? 2ppt ﬁiﬁ 3 Ty AD t‘ﬁ@FCU °¥fhé"rﬁ %ﬁ&fx‘l kygrolstiné i mi no
ucs 1(

bond to fofi ui%iraéﬁ SRERTTEN ﬁfﬁ,ﬁ& }%511%5‘2 ‘%“eﬁ?ﬁ% cas® it
is possible to @faldy i’d@Bﬂalrg%uﬁ&QE&Qﬁh&EQnd pl@&t\ﬁfﬂdﬂ pdARMEC ke *B*ch,
penicillin V (prepalddufmoned exampiuel arceaXxss. i 1R, ) bmumh urm:@:rnq:;ot@s- 55

si¥m sal t of t RecHenf & I51afr>rn"“"WF@t“H‘1 e{audap ’(’o?ir F°aft’ o 1ch.‘(? Grhendand c ave
the acyl SI de 5%@;) an mﬂmg?lgl ﬁ ,ﬁ?}ﬁ f@ élf: & n@g ? f') n t;e § g}ﬁ cil l

aci d. - cilianic acid ester. In lht present case, it iy possidle w sfSrt froin the appronriate ester
) of pmm]l i, G or penicillin V { (prepa for exainple reacting of the mf‘hum or p\tzs
55 N sium sait of the penicillin with the tte bromclacione and cleave the acyl side
35 chain tc prepare the aster of 6-aminopzmiciilanic acid. 55
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6 1,377,8 17

6 Simlarly, alternativc types of N protect ed 7-am no cephal osporanic acid

are t he7-acylani-nocephalosporani-c—aehds. Teehniques f er—the—removat—of—the—
7-acyl .side .chai.n from. cephal ospori.ns..are.well. known, and.i.n.the present

- case, it is possible to start with the appropriate ester of a 7-acyl ami no
cepham (e.g. Cephalosporin C) and rempve the acyl side chain to form the

ester of 7 am nocephal osporanic- acid or 7- 5

“am no- desgcet oxy- cephal osporani c aC1§L_E,Sl nce thc corrpounds of this

i nventi on-—a#e——s-p#—t«w%e—huﬁﬁﬁwbeé ‘e fet-ease—the—patent—pent-cittin or
Cephal osporin,, I? anilagy, H‘m&“bhpé éq g’;h‘eq“’l‘jcfg?é‘ Phiph Ha‘t‘;‘féq‘fl };‘%}"’djrrpom tions,

| | ammaap al)fl" acids. h] 0 é d
particularly tcﬁ!é% o ;f @ of. Gkt s I ALl BN AMPRs:FHNEG a compoun

of formula (lshrtand thea Bﬂﬁxﬁ:ﬁ'ﬁ&ﬁﬂﬁflﬁ'ﬁhklylrﬂag..xrh'u1, (c.2AGEPhoah eCEakd i er.

10 The foll ovmrng“Ex‘a Ylesgicdhdiusde feat ehenwich o+ fmpomfheﬂpprepawap ié6n of Sone of :
Lhe compounds TYRIRESTYVBRITILC) o't eselecpmet o - e s are i n
'C unless ot herfy s&, §tAfatn.And, %“hfeuwslo o Bl G| Sosd iiedle Shebad Tr ade

“Mar k. EXAVPLE af.lmrn&ﬁanon, comprising compound (o) {orE}BE Wu ph@r_'lacevncally

-5, 6- DI Mg HOXY-@bfTHilAp I DE 15 Met hod 10

3, 4- Di net hoxyben?ﬁ‘?cé ”a'c:f‘" Ey ‘*.E‘E"CS ; t‘; {3‘6‘ ) ol lll‘é Pwﬁg tﬁééﬁ é:tfco% lﬁ“ wat er bath ;o
for 12 hours” kY G “‘I"S ”’méc‘t&msm o, z{"e% A 3gp nl') ahd tonc.
-hydrochloric acid (50 Iack mxture was diluted with

‘its own vol unme of water coo and t he suspensi on

- .decant ed3from ti)s, ,ﬁT)a{):’k zdfl‘imcﬁ@ﬁo(ép t’étP’@fﬁTt‘WeYstﬁéé’AHDﬁ he flask. The

decanted |iquid wammiotxy@,vﬁwugmlzm eyt @)l S8 heatdiCorsPlhe Ws filtered,
washed Wi th wdirar hamnedwitieimysderdd: so@idn {37000 2 hANDH! )(a¥d &ndl hddrirbiggic The bl ack
oi ly residue pad Weniﬁeacltl on ve1 sel was extracted wi t hohot sodi um 25

Ry L
. :hydI’OXI dé sol uxtk e stf%%%? n?efaﬁfll({;m "%he :%\ #ﬁ’ﬂ OM‘EQ‘C!)T'EF (gdc{ga({ﬁ @q} OCh|‘8I’I ¢
Catid, cool ed TRbeARE Rl { vhOcfe bYeslich a§§'m1‘ﬁﬂerh§0£uacta\é@§ud Jaéked, washed
- with water andumemcyswf :briy Saichedf rramemaannud(mgel d 1. g). fotal Yield 6.1

g. 45.8% M P. E"i gily E@ﬁqzc m e reaction vessel waf/jeg 2avith hot sodinm

3, 4-Di meéfh o N SUfe el é‘a& ‘é‘alc neopleft mal dehyd
sol ution (g>7<y ﬁé‘}sa %Ilq ail‘eg%%% (%ed vSeR am" E ggrﬁf n Ver

: a ik ydroch or|c acrd M) on a water -
. ‘bath with effici énﬁzl‘&tmﬁmgn@ysﬁpr 2 'hours. The black liouid was all owed to

i icool and was decéﬁn}t -6 6ntlat et Canount of 5 bl ack solid, into water
(5 1.) he solig; filtered off, washed with sodium carbonate 35

sol utior’and themmnfq inoAHcRoic i @00 @NY.55 BRIy Sfadthbsicd Ol fopmcetybanol OYield
- 41.2 g. 38. 6%se(lhx)on RREPA%I Z5lo ON) @hd InBREIMhioSs GeidDl I9E RHOMY PhikiciAbatDE

: 5, 6- Di net hoxyﬁ*l‘ff’ gir 15f8‘2~ ‘J“OIOSA N-bg sucm Qi mde (5.34 g
©.0.03 40 o,‘% By é‘g‘l é,gﬁﬁ%ﬁﬁﬁ@gﬁ’ 5 ;@&E gently

. refl uxed™ n drstQﬁra on~e£ etrn amer dried 8 r&Ris@iiie QnOmd) ours.>The A
. 'solution was coolved, 41t2me*&6ft;m nimde filtered off and the soI vent renoved

and ored. This sab A HESALeR %*Wgéb?’gl& e T R BT L, S nSt b o

i 'I'n ol Stypal r. 1dbfe ) ancl &-220- 1soout)¥lnﬁl )gw(rc9§ 1y refluxed in dry carbﬁn tetra- 4D
i45 (G 6 [D (Chl)’{j_@r(liijﬁ-lﬁll&/l (NG:?HENYLACETAI\/I PENI ILLANIC ACI D
' 5. 6- DI METHOXY- PLTHASTIPT VESTRIR W 15556 P8 At
: 1ving a CW S cif was_washed wit —-HU rol,”and dried
26[ D( ) N- met hOXyC&thBW aqruQQ(ﬂ bz layjly antd Gbts or:a1r£'s Qp Cl in moist air.
. 45 Yield 7.6 g (93%) 45

(<) C[/’ Jo~AMINOPHENYLACET AMIDO) PENICILLANIC ACID
5.6- DIM"THJ}"Y PHTHALIDYL E S"IP HYDROCHLORIDE
Powssiom salt of 6][D{-)N-(1-methoxycarbeavi-propen- 2-v1)-a-aminophenyl-
acetamido! peniciilanic acid (3107 g; 0.0212 moie) and 3-bromo-5,6-dimethoxy-
50 phtlialide (5.8 g: 0.021 mele) were stirred overnight in anhydrous acetone (200 mi). 50
The mixture was filtered and evaporsted in vacuo to a foam.
The foarn was dissolved in ethyl acetate (210 inl} and washed with N /2 sedium
bicarbenate solution (70 ml}, water (70 ml) and saturated brine (2 x 70 mi). The
solution was again evaperated in vacuo 1o a foam.
55 The feam was dissolved in acetone (105 ml) and water (70 ml} added and the 55
pH mzimniued at 1.9 on the pli-meter by dropwise ad:dition of SN hdrechloric acid
(3.9 m!). The acerone was removed from solutien &y e ametm—‘ in vacuo
and the resuitant aqueous lguid extracted with othyl acetate .\"W mi}y. The crganic
layer, on sepatazion, wus diluted with 45—60° netrol (75 mi) and extracied with
water at ptl 3.0 (30 md) :




acctam do penicillanic acid (10.7 g; 0.0212 nole) and
3-brono--5, 6-dnet hoxv- 50 phthalide (5.8 g; 0.021 nole) were stirred

50—The mxture was filtered

.overnight in anhydrous ac _ ). — The
~and~évaporeted in vacuo to ‘a foam The foam was dissolved in et hyl ‘acefate
(210 . m) and washed with N 2 sodi um bi carbonate solution (7u m) , water
(70 nt) and saturated brine (2 x 70 ml). The solution was agai n evapor at ed:
in vacuo to a foam 55 The foam was dissolved in acetone (105
Sat) and_hater (70 m) added and thb377817 55 pH maintained_at_1.9 on the |
pH-neter by dr omm @ ebiadidighictNe:&hcEMe-AYeHi@CHH0bIC soaigind d(anL9f3@1g)) The i
acet one was i"@ V@dfmftbmt'ﬁe!otﬂe@rodsm stpieed. disobubiprane OYE0in), vacuo and the '

resul tant aqif% [ Earpeaen wiphaf oo, Rliers it getngt dv(cticoS hl.) . The
sor danl c |ayef'nce50=lﬂ 3Saecl%}{iate so?at‘ ?ﬁ?hcr ,I:.‘.i;gi w\m T}, et taan r;u[;ké'éf]ﬁy to b,&fjrol (75 I’ﬂ)

LlC

and extract ed Wit y\agerrzsat/)pH 3.0 (30 m).

1, 377 817 LX‘\MPLEZ 7 The conbi ned aqueous
extrracts were treated with SO|Id iggéwagglég;'de (35 9) and stirred for 1
iohour. The resulding na M8 SpUEAE din acetone (120 m), dried
ovetr anbydr aus,dmtn(gg'laﬁﬁeﬁe Triitﬁ 1t ) g d}lafﬁcﬁtﬁ TR st I-dry, ether (3

)i The pr ekiQpit Bbedo901950lexedds it ekt s oG HEM:Ail Xhm@‘imhiﬁf fer and sucked,
J to yi el ¢°oBed; not fﬂf a‘s~10pg5ris 1 hour. Rubrler egtien tas vas faunere sbuirtie nubel ectrostati c
povyder Yi elsét‘““ %5 gt CGoRPSIERAMPLE 2. (a) 6- METHOXYPHTHALI DE 10
156- Vet hoxypht hal'i s prepared by the reaction of manisic acid with- :
formal -1510 dehyde $6) eBROBIGOAETOOX Y AN Argbkori ¢ aci d by the,method !
of ! Chakravart|}1 ?T?Pmﬂﬁt’whﬂl@duws@mm&mg b 326, prdkBBye BXieseqed t hat “heat i ngt
was only contiftd all solid had dis- solved, not for as long as 1

20hotr . Further Kepefs(oR- AR RS, 1*@@2-%95?1)6&#%@&,@%% Aggptution in the
pht hal i 89 5- pOS| tlemmwm?ml'ﬁ%mﬁu ESTER,1BYDROCHLORIDE (b)

3. ppq;l% lt of 6[D( YN-(1- *rcthoxy—carbon)lpropcn 2-yl)-e-aminol 5 20

R
3cct P ac -
3k ;grgeg-l ,ﬁ, fgg’t@g prydRfEd: UL ML M Sk ppbequr e as
5 nI'l'E)QﬁlHﬁ} fﬁ vh Celite ?nd evaporated 7 racuo toz(‘a*m
(D) [ggr]- Ae N@BHEd\IYLAESE'Eéd\At 10 TN Chibindd. O /> A BrMaEDXYPHTHAL I DYL,

ESTER, i mnor 0”’lLer (70 ml) anfffygtura @t)alssﬂgmﬁ gl Iheoﬂur:o was 25
[ 1 —-
6[ B(-) N-(1- rtéiebqw ﬁip’g“gt 229 e[ Spaed dbrasgione (105 mi) angg

phenyl acet ardrép@lsc @&moﬁbk ﬁrHy oékfori az] %ilgm m]b c(b dévwnéx hbca
303-bro 6 m;.beh(l}xysolupm hatduded(iif ugia layor & Qz&d Wﬁllhet)nlv&ﬁ"ft@c @bi fn[)ed over ni ght
infdry acet qne ¢‘10u n%‘(ﬂf 2a§cr2\535 treated with solid sodmm c’tlo'fildezm gm)_mte, wagdfil t¥red

thfough Cel iges ‘lﬁﬂz dsiqlys vids ™) ssol ved in
et hyl acet atdey &Reildas rs\ltl %é&% fred Q0L '“ Ré' ﬁ@ﬁaﬁé 25
3 so utige (70 nt?_’r)eld S?Aiagef 56.7% nt) and saturat ed br| ne he
sol uti on was ro%%a’tsﬁ‘}’é‘&%tb(arat ed to a foam in vacuo and then35
di bsol ved in acetone (105 m) angywatfy {70 m) added. The pH was then
maj ntai ned at-ca 1.9 on the pH neter by dropwi se addition of 5N
40 hydr ochi ori c |d (4.9 M) (aTtﬁeC{ac@f@-wenmwermved from 30
the clear 5%1 ({ ﬁ‘%ﬁos‘a dﬁﬂ;‘og{] giekad chiefie ou shthad oin depdrdeaiding th et hyl
acktate (105 niy. % E A BB FRYET PAREENe AW wi th sol i d
sodi unf®hl ori de 25.9 gnibaRdrROWIa-beWLORO-B@TAALIFerr] hour. The re ul t ant
oi] was sepa}g 157(1110 ’@}h@ﬁsdélﬁﬁ/@dm 19.0it 20 pwiop dtblom§s8Binimidcdr 8.8 kndyer ahhydr oug

magne3| um s

45

-

ﬁ;g g Sé?&‘ﬁﬁtt*}é%t ef-;ﬂ\ BiyLciied i dyiowgod nto dry et he
(3flitres). rERAvGAT RE6RE iatee S ol VAS: bt B e WA, et her and
dr_ ed. 4 Yield 9. 37 g'rls 86.2%, 45
(c¢) 6[D{-)a-AMINOPHENYIACETAMIDO] PENICILLANIC ACID
50 6- (,HLORO PHTHALIDYL ESTER, HYDROCHLORIDE
: 6[D(-)N-(1- \XCu‘]CX)tur}‘OﬂleTOF‘Lq- -y1)-u-aminophenylacetamido] penicil-
i 50 lanic acid, potassium sel,t {22.9 gms; 0.0455 mole) and 3-bromo-6-chloro-phthalide :
(11.24 gms; 0.0455 mole) in c’w aceton (350 ml) were stirred overnight, 50 !
55 . The mixture was filtered through Celite and the solution svaporated in vacuo to &
a foam. The foam was dissolved in ethyl accrate (250 ml) and washed with N/2

sodium bicarbonate {100 i}, water (100 ml) and saturated brine (100 1!} and dried
over znhydrous magnesium st ulphate.

The solution was concentited to ca. 50 ml. in vacuo and mrm inte vigorously 55
stirring 40—60° petroi {3 ). The solid was filtered, washed with petrol and Gried, .
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35 Yield 9.9 gns. 58.5% 35 Hydr oxyl am ne
Assay 119. 1% 35
EXAMPLE 3. (a) 6-CH ORO PHTHATLI DE 40 - _ —Pr epar ed by t he
acti on-of sul'phuryl”chirori‘de” on phthali'de i nha"mel't "of "al’ Ui ni'um chloride ™
(anhydrous) and sodiumformate as in the German Patent No. 1,266,310. 40
(b), 3- BROMO 6- CHLORO- PHTHALI DE 40 45

6- Chl orophthalide (7.66 gns; 0.0452 nole) N-bronpsuccinimnmde (8.1 gns:

.0. Q452 nol e) angl azobisbutyronitrilc (O. ligmsivere gently refluxed in drys8
canbon -t et r acHIOTT T8 A5 U b LoD b b iE] esBO W 81D ON S 0RkhdIGartbl}Ep SHACIM. M de
wag filtered off and 1Lﬂ&loﬁ@dly‘ve@ta nfde [TRdhe-dlai anc\ﬁaﬁwngbo d!le)asteda yeI | ow sol i d,
whi? ch was used i nmedi at‘ﬁég 34 5ms. ’58; ) 1\)/L 5 @ml)é dﬁ g@

45 (c) 6[D(-) [err] -AM TR ST PR R hche s

6- @HLO?O— PHTHARI DYL i zﬁﬁg’d m%%gﬂ ‘zice:ob;;lg r(tfo l'1qu"1’ous l;)(I)luuon extracted with >
6[ D( )N (1- Met hoxycak@gn%&p@em 2mly] The h@kd} -salbtion oph el atet am dod sodium
penicil- lanic acid, dpotiassd dmresgaig Oll(smwgtdagﬁolv‘@ i9488nqrH0 g prjdried over

3- bl‘ omo- 6- chl OI‘O pht ﬁ ﬂgﬁl‘gé@l‘csmm e tﬁtercg g’he ' €T 'md rgﬁlup§ prasgdle éznl%t)&?t ongy

anidl Libe sojid

J1V
(350 n) wer e t irr eﬁnt“?’\ﬁ 3] £-6-(1(-)a-ami no*nq_v H@ ;15 édfca‘c%“{alﬁrlifobt 1driaé.ed
thriough Celite and the srldut.s @as. evaﬁorat ed in vacuo to 55

a fbam The foam was di Esdpayledint dssex FipI8%acet ate (250 M) and washed with

N/2 sodi um bi carbonate (100 m), water (1§ zand saturated brine (100
n1). and dried over anhydrous nagnesi um Su pha The sol ution was '
conkentrat ed t'd9 ca. 50m. in vac@a@riﬁrﬁdll{i@{ﬂ’]&@)fmrﬂ THUgWYBHUS| y 15

T d e f s tra
A [1ing [err] petrol, (Aveyet Thes sqthdiemsl (e crsad o e on

(J. Chem. Soc 1?4 726—-7).
V|ngthe6cloro{) thal &ster of 6
[ D( )N-(1- et hoxycar bonyl - pr op)b)ns’ 2}&9]«4)0-4,536-&@1MEDH@NyleHMIaDFdo]

penicillanic &% d as a Fsﬁ:gﬁ‘tﬂ apyypiviraled (U4 ¥ é% %EBW“’LS g q)%:‘ﬂﬁ
' Wasi dl ssol ved in ace acnlo é’fg L:jl %ﬁtgu ”g'l[lhcgjf @'ﬂ c su xé ﬁ red
was. nmai ntai ned at 1. ﬂQHd esolpc Io@erd i yracd«')' QRVWhS @ v ‘@Q sk 5% wfch 3Wked in the
hydfochl ori c e air.5 aC| d. The acetone was renoved in vacuo and the ¢
aqueous sol utifon extrac \kit Fethyte acetate (30 m). The aqueous sol ution
was itihen salted with sol f“‘ds" ST & ‘Pfiﬁi?‘“fege and the resulting oil separated,
di ssol ved in acetone (50 m) andsgriegryesyxamwaious BROFROUM  sul phate.
Thesol ution was )poured6[mrt,ak-zﬁfgwm' L ATHIANM P |d PHNLKOLLANIC etdiBy (3 1.)
andthe\o+~Ldf|Itered heth'Déﬁd”d éér‘to ive t. e|60 qo-
10 pht a1 cy1 et er. g Dﬁf ggé it i Bl 0
hydrochl ori de. Yiel dph s qxeyJ aied & A&&,ay(g )8% E 4.
15 ‘ The (na)1ul~¢1w5 ‘ﬁeﬂi&tﬂkﬂéﬁ‘t@(‘% RH'FE;]&A;L;‘@ELO ’éa g;n% in vacuoBThe
15 Prefametspssalitd imetilone |25ich wastiet! ¥igh Hppicar- ]

hydr ochloric atld oné‘; e SOMEYT ?ﬁg ‘t?;;n;iB% e ”‘ ?‘]tfféfctﬁ %dgnm 3 B
aci d)' by the nmethod Qlae mgmarr 411@1»8 eint em1£@cm$ 4,;{“%2%%)1,, Bicion

(b) ;. 3-BROMO- 4, 5, 6- Thef WW%‘PWMLI'DE KBcone was re1 toved  in yacuo and so‘ld sodium
4,5 6 Tri met ho pht héi“(g ‘I‘CS‘L ‘Qld'@r’fﬁ‘k‘zg*‘(‘}‘ﬁ“tm?l]?ej {ac i) Lefra i m eveé

20 grrB 0 05 e) aqELl %&?gﬂ t erng’lh?ﬁk)lg xgdgﬁ Uu 51 l@ 1‘] %l'&lly
in dry carbon 1 dry stunrg ether (4 1.). The ectuet\ha(ﬁmr@[ Weke (\ZQdﬂLm 894 QH t&glh@urs
The ‘sol uti on was coolteds, S,tihenesiumi"mlmldee f 1] bBY e @flfup'amdlacmheidts}olwemnic

rem)ved in vacyo, |edv: @%d P‘I B4 ouj sl solid which fumed in the 45
. EXAMYLE 5.
. (a) 6-BROMO-PETHALIDE
Prepared by the action of bromine on phthalide i1 a melt of anhydreous aluminium
chleride and urca as in the German Patent No. 1,266,310.
50 (b) 3,6-DIBROMO-PHTHALIDE 30

6-Bromophihalide (5.85 gms; 0.0275 mole), N-bromosuccinimide (4.89 gm;
0.0275 molce) and azo-bisbutyrenitrile (0.1 gm) were gently refluxed in dry carbon
tetrachloride {20C m!} for 2 hours. On cooling, the succinimide was filtered off and
the solvent removed in vacuo 1o give an oil, which was used immediately.



air. 25 Yield: 14.7 gns; 97.1%
25 The solid was used i mediately. (c) 4,56- TRI METHOXYPHTHALI DE) ESTER

OF 6[ D(—%[—et—r—]—AM—N@HENM%IAMFD@]—PENI Cl LEANLG—AGHD- HYDRO- CHLORI DE 61

D) N (1 rrethoxycarbonyrpropen 251y Ier T am nophenyTdacetam do]

peni ci | - 30 acid, potassium salt (24.6 gins; 0.0486 nole) and
3-brono-4, 5, 6- trlnethoxy phthalide (14.7 gns; 0.0486 nole) were stirred in
acetone (250 M) for 5 hours. The m xture was filtered througll Celite and
evaporated t® a foamin vacuo. The foamms,sn'i ssolved in ethyl acetaté@ (300

) and washed wth N2 SOdI ngfy , ? %}% solution (100 ms),
water (100 mi's) and ﬁ@?y&@:ﬁﬁé&ﬂr et 2@1 Qo anic Aci®5 sol ution was
evanorat ed to a foam again and |3&U}Rammamaeetone 100 m) with water

The pH was$lRfiht 1“r?é?dk>aitfb0]2:19°mn Ztvh)ew-mtnqrétneﬁcce idgy opwindcd~ addi ti on

*( ).

+of SP\I hydr échl aFLL2 sstap LT {4 V\/tﬁé; e b” y id sddi um

«hl ori de_added t‘ég%@gggsmu S ‘ LEQUS loame :flfré-)g‘c w ti’ﬁsegt‘se tolgf%ﬁ% hour. 40

iThe |iquid was deesst(u 1fxr)om°t temprmmmbtfatﬂdrwsz)kmﬂn :apdrbbiae 16d e

rdi Séﬂl ved in yer él@t phend tS?ﬁlé"l’ybw ml(énlwrlued“e\ﬁéwamh ttﬁ'wsappra dhesi um

- < () l

sutdhae an poueetlib iy WW{’*}@I BELL R i
I'O iCiy1a i 1ieidlat

6[D (- )a am nophﬂﬁ%ﬂg&&{t{ﬁm ddgscgp&ﬂlpgtohhﬁn;u@:i a]ccl d, hydrochl or| de 45

Yi el d: ZOGgms 6Xi > gm Yo

< ﬁg ﬁ-i !
45 EXANPLE . (%g ,B?M}z Wf Topwise! aG g‘:! EﬁS’? ﬁ Q@dﬂeﬁeg\%r Q;’ﬂ ne &h
phthalide in a Nalir Ghe AN WRUSHE ‘r’twawmd 19@: es@mn UkBeedgih N t e
-Ger man : Pat ent NOcthy a2t 8200m1)5@he 1c91dua‘ aquecous solution was salted with solid sodifa}

:3,6-DI B RON? I%axe By Gmptatortatn«deed(da‘ss%d 0@, 02 78) n@l@ d over
sSuc nim

N br o A G tt:a*zfﬁd s:b%gfy if%tag (0. P
vere gently ref | pda Redrad GBrHQ ﬁtm?ﬁ X tao %c 0 'fy@lled; urs. On
cool Png, t he succi nyisii:ckez gvaeatﬂ'}ftere he sol vent renoved in vacuo
jto give an oil, whiknrwdamiosedni Y atel y. 9

1,3 77,817 9 (C) 6- BROMOPHTHALI DYL
ESng o &[(- )[err] AM NODHENYLACEEWB& PENCI LLANI C ACI D, 25

HLORI DE 6 [D (- PREE&RWH%?WI@S%BE&WZL%}E o
)-[err]-am nophe Té’tO as_prej Jpyicld by the metjod o aci d
pot assi um sal t (E‘é §°°gr§§m §P"r‘m}I &y*afial § @y B’tpor]rﬁzpﬁ?ha(frf”li?g(‘B

5 0. 02?5 nol e) were t|rre in dry acetone (200 m ) overnight. The soI ution

vas fik ter%ﬁ A W FREPARAEIGN, 2_z pf 'A(;Et'%fse}\%ﬁ‘é"'@ﬂprat ed 1N

"vactd® to a’foam whi & ATy

acet at e (200 mM). The assatrbtt kdhﬂtox\{\/aﬁ 6%5) IBhlind th g Nin2 et (410 lml;:af bomat e (100
:m ), water (100 rempergind vwataddedt ddettylirne (iR ewarmoe%m solufidre S§ohiyt AbeT was
‘agai n évapgg at ed“&?r“%{lﬁ“ > Dowrs g Solvent ¥ & el "f niRF % ‘&ﬁﬂ'egr‘%ééﬂ"\‘fé’d i N3

‘ethy? acetate (38 TREL:ARG O“ 7 : oy Ao} |7ror| neb“hl‘e 560* P8t ol gi ving the

' 6- brorm pht hal i dyl ester o 6[ ) (1 met hoxycar boonyl

-propen:2-yl)-[err] g}" wﬂﬁbrpﬁ?ﬁ%bﬁﬁf Ab A3 RO R‘z%Lﬁ‘i Ap@s a
cream col oured sol i oo Va8 2hiyirbRin )l-s\lﬁ%hﬁ l&%vf“dl (eng) di i ed.
Yi efl:  10.6 gm gIﬁ&aB%tkSacxd (340 ml) wéEhHeedestoemrunmaem@h (ss @b v:edatm(lacet one ( 120
n ) and vvat“@r ( 12@5 glgfi 2. A5G %Qﬁ (3fA4)- The rcaqrign mixture was stirred at room temperaturc
. fcr 5 minutes, and then poured into ice-water (2 litres). The aqueous was extracted
; with chloroform (3 x 300 mi). The chioroform extracts were combined and neutralised
45 ! by washing with 109, sodium bicarbonate solution. The chloroform extracis were
: then washed thorouvh)y with water and dried over magnesium suiphate. The solution
45 was then filiered and the solvent evaporated off to vield a gum. 45
Crude yield =150 g >
The gum was the rcﬂuxed in 3N hyvdrochloric acid (150 rml) for 24 hours. On
cooling a white solid crystallised out. This was tiltered ofl and dried.
Yiedd=3.6 g=378%, m.p.~153°~4°

50 50 (d) PREPARATION QF £-NITROPHTHALIDYL ESTER OF 50
; BENZYL-PENICILLIN
To a suspension of benzylpenicillin sodium salt {7.12g : 0.02M) in dry methylene
dichloride (50 m!) a1 — 5°C was added six drops of o)rdnn and ethyl chloroformate
(2.17g; 1.91 ml; 0.0221). The reaction mixture was stirred at - $°C for § hour by
55 which tirse the solution was almost clear. 55
A susupension of 2-carboxyv-4-nitrebenzaldehvde (3 90 g: 0.02M) in dry methy-
lene dichloride (20 ml) was added at S°C. After 4 hour the reaction mixture was
allowed 1o warm to room temperature, and then st 1rrnd for a further 4 hours.

T




pH was maintained at 1.8 by dropw se addition of 5N hydrochloric acid on

the pH 15 neter. The acetone was renoved in vacuo and the
agueous solution extracted with-ethyl—acet; _ si dual aqueous
solution was salted with solid sodi um chl orrde ‘and the resultrng oi 1 C
_separat ed, dissolved in acetone (50 m) and dried over 20 anhydr ous
fragnesi um sul phate. The solution was poured into vigorously stirring dry

20 ether (2.5 1it) and the solid filtered, washed with ether, and dried to
-five the 6-bi%np.- 20 !@}ﬂrt’:ﬁb(l idyl._ester of 10

-..B[D( )[err]-am mpisﬁnyr 268N 40] REN Gid: Pl SoRSd T ride. Yield:
14 2 gns. 43. %edHEdr oxyh a]'ﬂc%aﬁ&ﬁx@& V.J!!;]-é-rlug ggg{fﬁc?ﬁr‘ "vr};uhﬂg%?tzgf An%

E)(A[\/PLE 6. the solvent f-vapomtcd off in vacuo. 25 25
{a) PREPARAT| ON O\Ihecges wl STHAENTE gL of edptactia ifdecdiend doipesdar ed i n 67. 3%
¥| el d by the" Mephod. ,d Jrﬁ%&kh%a,ﬁlﬁ Lq Soc. Sci. Bretagne. Spec. No. “26,
;_ 122 (1951) mneraél:42g21 ftyomlitera- ture mp. = 143). 30 30
. b) PREPARAT| ONFheQpo-chrdsRR@MYREFEH ke Zad—TRO- N, N- .30
DI METHYLBENGAM DE Fro 0:3?9_5 it r;;g]df;"‘*mluftrroﬁ bspayigenseilli opht hal i de (2 g) in 0
| thanol (120 M FhAfr rRQM 419 UGS SR ded n%l}@toh Jﬁ,@é}ﬁu@ n et hanof |
. 3% sol ut hrﬂnihemrtﬁip)rm)'rﬁf]tet’u sf bdnkgiggiciliar 5 hours t f'vent was
'g]aporat ed off. The resulting gumwas dissol ved 35 | n et hyl acetate.
addi t| on of petrol [err] a whi¥&AMBLEd crystallised out. 35 Yiel d:
% % mp. = [ers] pkRANERFPARSE D1 %CID - ,
¢ CARBOXY— = NI TIRGBENIAA EYBE of TRDOA p8@dsidfhl HYfkoBde solution on accnaphthene- 15
2- hydr oxynmet fiyjnong binthe mmytiing Mﬂlswwhyl(bn‘z@m@m §ot.771g)870n gl aci al acetic acid
{340 m ) was added chrorfiumt %hfi‘ﬁm }17 water (17 m) 40 and

gl acial acetic p{@ﬁa%d(b?‘]c& dc)ron Srmh6en, pgtrr]qslmn)fm 05 W She: - uip’il{hgge at room
'ﬁerrper at ur e hyfi afcﬂrbvﬁherrhmﬂdas Fuoamer 4.h@napeuciea. satf o, igo3water (2 litres).

The aqueougywas extracted, \5\/:71} hI oroformH(S X 300 rr1) The chl oroform

e‘;xtracts wer e cauhi ned:. QEL THALIDE washi ng wi?h
10% sodi um macar ] naatpé% l&hi{aﬁhmr K éiﬁ QL0 Sénﬁfﬁféf’rr(l mdaeﬁflméﬁﬁ then washed
t horoughl y Wwietrdthwedeefor artdudr Tiedsonuer wn&gmershrur&&m Infatiee lrdﬂemaol ution 45

was then fii lh%F ‘g agg‘ﬂ“%%‘ @slovemveebvawsmrdt eld<hofds uted ipngliagtlya gum -
45 Crude yi el d= d> gum vias the refiuxed in 3N hydrochl oric aci*d
(_150 m) for [err] hour S(AOPERRAUPRA 481V 8 78RIbEl crystallised out. This
was filtered of fé[@igectiRA)-PNEBYUACET £4)G] BINRYLLANRY KEIIRO :
'd) PREPARATI C]\é[ 6 1NI TRCP WLHIEWEQ OF ‘
50 To a suspgys! 5? ( }Ycﬁ) ']‘rgl%qg] PR %‘&§ ‘jo 0";’31“2 ’g}f‘bZM in dgy
iet hyl ene di gid gs, ol );eratsurred Caieser docd}n slox dr fh pyridine and
ét hyl chl or of orH&trem@@ xia?g‘;lrerld @ikough ,Celise, 0Ripraittien KRac tol zOfbarmv)htrﬂl’ e was
stirred at ?G’%‘?}dn[x?refl 1 r@w Hyﬂ 5%) and washid eith LY rpeditrh dicgrbénai on was
a1 most ol eay s, Co Tl weir 7 x50 m) and savared b soluion (20 msgncebs pensi onypf
2- car boxy- 4- i)t ;D KZEL e Nider (5. etk B @M\r‘n\lod%;c &fﬁﬁﬁﬂ”ﬁﬂéne di chl oride
QZO m) was addBd¢ @&ttog eewars] rezAiwtaerun e@rreducedh@tstifie bite tie ee@iih®RquEbust ure was

e

alil oned to V\ZR'r“HC?"c Bl ;{’t‘g lgrideq preri l}‘ﬁ@m ?sﬁlinrﬂr‘e@lmf thedlﬂfllért her 4

B g2 decanted o resr ue dissolved in a little acetone, v rous :
aurs. (Qnaonesmm su!p‘mtc and poured into an excess dry, stitring e itated .

10 The sol Utdomumtefeheﬁhsmmdirw\kt b artd driedSQivdTEh hﬁﬁr Bl@}fo?rh'éOl ution (50 t

i | ) and wat HP(§)3: xe-2Bropliedylacdhgdqr praivilienid aq@mcmsattdmlyedsr@v&,rdrmgnes| um
ul phat e, fifloEded and the sol vent evaporated of f invacuo. The gum was

i'ssolved in a small amount of etdyiypcetate, filtered and dripped
1. -
} 45 (a) PREPARATION OF 2-THIOPHTHALIDE 45
o—C)am benzylbromide was converted to o-cyanobenzylthiocyanate using potassium b
i thiccyanate in ethanol. This went in 967/ vicld by the method of A, W, Dd} and S.
. Gabricl, Berichte 18%0 23 2478—89. o- mebmﬂ'thmcun;ltﬁ was cenverted to
50 o- c;a')obﬂznrmrm'\tan usi ng concentrited srlphvr'c acid in 93%. vicld, using the
methed of M. Renson arnd R. Collicnne. Bull. Sec. Chim. Belges. 73, (5—6) 491-— 20
506 (1954). o-C\ux.obenaﬂmcruaptan was converted into 2- tmophnnhfk by the
action of beiling water by the method ¢f M. Renson ctc. in 452, yield.

(b) PREPARATION OF 3-BROMG- 2 THIOPHTHALIDE
To 2 solution of 2-thiophthalide (5.0 g; 0.033A1) in dry carbon tetrachloride 3
(100 m], wes added N-bromosuccinimide ’) 7 e 0.033 M) and a cawlvtic amount 35
of ex-azoiso-buyronitrile. The reaction mixture waos refiuxed gently for 1 heur, and



‘in ethyl acetate

5 into excess petrol [err]
5 The resulting solid was flltered of f and drled YleId 1. 6g= 15. 7% The

~ bi 0-chromat ogram showed two zone o H idyl. ester .
of benzylpenicillin. 10 [err] 0 59 = be.nzy,l pen| cillin.
10 The I.R and N.M R spectra were con5|stent with a m xture of
benzyl penicillin and the 6-nitrophthalidyl ester of benzylpenicillin.
EXAMPLE 7. 15 (a) PERI - NAPHTHALDEHYDI C ACI D Prepar ed by t he
-ad@ion of 30% _ potassium_hydroxidezsnimtion on acenaphthene- 1 715

gui none by the watdod. ahe Eu:smn\»etnhab and Jhe sARRE ov u@h&ﬂlnﬂSﬂKﬁ: prddlict wk870) . (b)
PERI - NAPHTHALI DEFPY*é rieseh & “t“kﬁi}ﬁ action of formalin and pot assi um hydr oxi de
on peri - napht hal deel 'd?é ily” PJy t he nethod of Fuson et al. (J. Aner.

g‘ Soc. 71, 1870) ) 21@21";»11{/,10,\/ OF 2-THIOPHTH £)1¥1BREMR RiERI - NAPHTHAL| DE
er | ?pht haI i des[();t )&-AYNBI0PHERY LACEMEMEDO] NrompANue ciarpn de (1. 64 gns;

9 23 m nol e) and 20| so ol?lléot rﬁ?nl EYIIHYIIEQ ?;?gb "‘_xvverga g}gé}l re]jél uxed in dry
carbon tetrachl gr (o et “%’, i "o’ ¢ *: l Y s‘ucm ni m de
filpered of f ang gl aﬂal 1 d(H.;a S 3&%\1&60%{121 Giolierve L Doeside whi c

was used (j medi :atdal yetos 320 m I) Yk 18?65(.110:111;3.(*@%%530\’5 (o warm to 100M tempera-
25 (d). PERI - NAP’FI';’}A% Dl 1@31'@’32"@5 1@"‘[3 D{he)rpagtion] ]m'ﬁ(M NO-REENYIEAGRTIM DO
Y i 0 resulting
PENI CI LLANIC A gorou 'Imrro 1*"1 ¢ t& l. \&?ifoéé) 2n W‘;?%Open 2-yl

) [err] ami Nnop; ﬁl&}ﬂ RACL 'alm drochiP&I Y "i‘ﬁe ni @Qé Qva@?ea ved? m salt
(6.36 gnmgs 13. ik wendr€F0 anplard-t ﬁlOﬁD&t[ﬁﬁ:Ell | sct@p tdnabon 65 dried over magnesid® ( 3.16

gi #%; 13.9 m nolked al%ef#fe‘f‘starhcédomrﬂ tr yecere dhomeulonceguni gt ritdPhed witkt ure was

filtered thr oug‘f‘f”@i‘ %tﬁ“ 4 ‘Hlttéﬂs‘il’ﬁ ohaipitoliliesd 29184 M %khi ch was "di ssol ved
( rﬁ and vvashed with IN sodium bicarbenate solution

(50 m) water (2 x 50 m) and sat urBxtaatPi® 9.ne sol ution (50 m ). The sol u-

wih vt aoo " PEREARES OF SRR I BRI AR 2 G O o
5N#hydr ochl ori ¢ aq?o@ssdnh&ﬁWvﬁa@mmlTﬁ'Q L tm;euv\aac)re{rweea ungdedintedgiuced

pressure and t Herrrraemql (tID(ngl B e Gusirsa],tdimathoxsabh bt (810t &, 8.03734 reEYdi um
chl oride, ,r ecif Eﬁ“’iﬁg ? fgﬁmasm f‘d intgfired piigfA ’dz i igesoupl st @l of f and

th resi die dis ‘bf QUL SHE SFIPEY- over anhydr ous magne® um
hat e and poure |nto an excess dry, stirring ether, The preci pltat ed

SO|Id was flltered washed W|th dr @BHMPLanm drled, to %l ve an inpure
sami e of the 6f D fFeLAg, AN 2 ai@%f{% BRI ¢ g ¢
peri - napt g‘l i %:‘.lxhtlﬁ)% 235\&%@ (3 ﬁé(ﬁ‘}\rgy 0 ructh)lrormemldc 30( a)
PREPARATI BFERAL bz dOnGyAReb e N Yidbi e dezvma samvesited t o

o- cyanobenzyyt mhbcyeawattbenmdadgo piet esEing rmtltincoy aradlét “filreregs walvdlwel Thi s went
in 96%y| eld by“”ti 9 W Day and S. Gabriel, Berichte 1890 23
2478-89. g Cyanobey %{)L(; rﬁtysaanéig@ywas cenverted to o- cyanobenzyl mer capt an
usisng concentrat ed sul phurl ¢ acid ©n 93% yi el d, using the nethod of
Rensont and R Col lienne. Bull. Soc. EEAMW.EBd| ges. 73. (5-6) 491-- 506

(1964);. o- Cyanobenzyl.im \ngncant &QD}:,? qf%nyﬁl{ftyeﬂﬁ{emﬂ&p 1,hiQphthal i de by the
action of boiling Mﬁrl ShlorBMenlak ]p ridive 13O Qrofd) Cwas 14394 i el d.
( bip PREPARATI ONtirr€dFsoBriBREMRZn pindd @RHTIMALI-DE ket &1850f. WG5S BIN i feihylene
-t hi Opht #al i dediibrige (250 MIDBINO CnAtirryptizias Fror hoeton aeWF@f“ﬂd@lmwn was 40
obtained to which a solution of 2-benzoylbenzeic acid { g. 0.03M) in methylene
dichloride (100 ml) was added and the mixture surr;d at ambient temperature for
- 3—-4 hours. A fine whiie solid which precipitated during the course of the reaction was
filtered off and the mcthylene dichloride removed in vacua to leave a pale yellow
- 43 foam which was dissolved in ethyl acetate {5G0 1al}. Insoluble material was ﬁltfrcd 45
45 : off and tiic clear vellow filirate was washed twice wi ith 200 ml portions of 1IN sodium
T bicarbonz:ic and twice with 200 ml porticns of a satwated brine selution.
After drying over anhydrous magnesium sulphate. the ethyl acerate layer was
filtered and concentrated in vacuo to give a yellow foam, which was dissolved in diethvl
50 ether (160 ml) and added dropwise with stirring to a solution of petroleum ether 50
50 40--60° gabdut 500 ml). The ester prgupmtcd immediately as a pale yellow amer-
phous powder (6.8 g. 25. 3“’)

EXAMPLE 12.

3-METHYIL PHTHALIDYIL ESTER OF BENZYLPENICILLIN
55 Method 55
The poiassium salt of benzylpeniciliin (O 015 m) was dispersed in dry dimethyl- :
formamide (30 mi) and the mixture was chilled o 0°C. A constant stream of mtro—

o
[

g




(100 M) was added N-brommosuccinimde (5.72 g ; 0.033M and a catalytic
anount 55 of [err]'-azoiso- buyroni trile. The reaction m xture
was refluxed gently for 1 ho 11

41 th € e solution was f||tered ‘and the soi vent evaporated of
- The product was recrvstallised fromcvccl ohexane. Yield= 4.5 g. (70.11%. 5
;. (c) PREPARATION OF 2-THI OPHTHI ALI DYL ESTER OF 5 ' 6[ D
© (-).[err]-AMLNOPHENYLACI ETAM DOl PENI CI LLANI C Ad D, ' - 12 O
. . HYDROCHLORIIDE A suspensi on_of _potassiyi/&8Hit  of "
6[D( ) N (1- et naxy«@abtboh?hlpqﬂe‘pem rﬁ_’imyxic) *s:[ énsﬂl»-} @rrd) opleehghicac Bigthyie o] -
peni ci | | ani ¢ ackighelideo(r> g) g {,§§§ (o er ey y F‘ﬁ“‘%@“"rﬁf
BTy Ceetone. (ot e %éw *C i by 3 RSN T 48 4. 58 g
y , 0.02M 10 wdem‘]cﬂrpyur@lc:%@féﬂvae m heipfeabiielivesTinkdWeswes al bowed

fito warmtgd r oonwitheyge,rdaied mw*ll@uctmmerhan@bcsinrred for a further 5 hours. The

i Lvigorously, Stirdceste théchaﬁ

: “reaction nixtue ﬁ%“iﬁhéﬁ” (Fqngagying dbopaytpenigidn @y [ingdispred &y Ibm@’aﬁ‘(sf“é\/abor ate of f

| |in vacuo. The ré cz 1f 59 Ay V&%lr:?}cr@;&hy& QREL i Syshrd Uy * - and
ik

oL gn° ek 1 pEde Qneﬂl‘kyﬁlﬂlsddﬁﬁneé to 200

i fwith 5N h Pdr oc hatiiace [uriieh, a'ﬁh@ucmmgammnnl:l ay er anvggionsettd ned femdetwashed 15

Llwith water (50 Miyewmnets (#3refC°Ghe et hyl acetate sol ution was dried over

~magnesium- 15 15 gkl poR tlﬁ filtered and evaporated in

; ivacuo. The resulting gumwas triturated wth petroleumether [err] and the
tsolid obtajned fil ter ed off &hﬁFTdirngefd*TWmleﬂDd 53";1:;‘1)‘!\’r Y 4 :I%CZAlct} EXAMPLE l95.. 20
| PREPARATI ON OF 5, 6- BINEFHERNSGIHAAL NICILL ’ ' .
120 20 - Metkod Jﬁ{ﬁ%ﬁ“‘ gﬁ PENI CI LLI N

:Pot assi um benl penitte |3]3imed{yR phtidalice csfr SOhAdxyalhGibenals: Wds icledvediby khotls Y
-di rnet hyl - for rmmoeieuﬂ@'mofwmoymw tbh t@artyrre rvith Sne@aghl m;lthdw}b phtchgild e (2.0 g
'0.00734 mdpe) fHIRPIHBGFEL e THi REtE winieolase s e P Olupe SRR 2 20 )

‘Wi th vigorous STI Pt A pANGke2 Ras then acylk@ 1,§&| bR YR Qb8 carBbh 1 grdggeﬂ-'}d
crystallised from-sappepanfehte via the uhovx formic mmcd anhydride and isold

Yield: 1.6 g. 460D%%@anEEat@mid: NETHIEXY- R THibhDYe SR TERWOE treat-

'BENZYLPENRE! LI NPBERE il tia ibot assi um sal t (3.59 gms; 0. 00966M 2%and
3- br ono- 6- met hoxy- 30 pht hal i ﬁgAg@L§514gnB 0.00966 M were stirred 25
overni ght in dry dinethylfornmam de. 30 The

m xture was poured int L)P F Sé@?FTQT [err] hour. Solid

sodium chl oride was t%@'ﬁNQ&Xég'thﬁ;g}fé By Té‘fﬁﬂ"s’lXSH and the solid
dri ed

filtered, spashedegial | with water ield: 4.5 gns; 33.8% 35 10 S
Hydr oxyl am ne Assaghe Jpbfdsstufib salt of phenoxymetbylpenicillin (11.64 g, 0.03m) was dispersed
35 35 EXAMPLE 12, drBﬂﬁqEWLWP?F%HO@\‘E“PENY@A E‘TUTNW D@aENi" €G- LIaNDE Et hyl

H
chl orof or mat e (ZH HIEHroSi A ﬁa‘s?yfflhﬁm & L0 su,«gQﬁS Viéf gggcn"%ﬁ‘?o a 40
stirred sokuti on GiacOURR HiloB Gt B0IIORR Mstolh i} 590. 05N i n

met hyl ene 40 mkjla@mhlmrsbldmu(vzvs@x ﬁda;ldeatm the l@ﬁnuﬂﬁ}hﬁé 'Htclxéal‘cmdﬂgvaﬁ ecm-[err] hour 2

an al nost cl eartl%ﬂﬁ@i’leWTM@clalh¢ %f 1C$Ut“allsne to \é\:t‘ll ch a_ sol ution_of

2 penzov| benzol g RETULES LB Hegiyh GO R0 i) vas

vas dis tthyl
added and 4he meafudfae S E(dooam al fhd @ P EI0A ME L ahDkhe i beurs Aofine
v\/m te solid whiahydpueaizpictiat edpldur iTihg dishig geurnse fidéred b aneaet opent Was
removed in vacuo o vield a foam.
T.lc. and n.mr. evidence showed the product to be the required ester contami-
nated to somc small degree wiih unknown materials. The ester was therefore further
45 purified by column chromatography, using silica gel and ethyl acetate, peiroleum 45
ether (60—80°C) (4:1 ratio v/v) as elutanz. The apprepriate eluted fracticns were
combined and the solvent evaporated in vacuo to vield 2 gumi. An amorphous sclid
was obtained by firstly triturating the gem with anhydrous ether and then with an
acetone, ether mixture and pouring the respective solutions into petroleum ether
50 (40—-60). , 50
Yicld: 4.7g (314) )

2

EXAMPLE 15. ~ ‘ <

3-METHYL PHTHALIDYL ESTER OF PHENOXYMETHYLPENICILLIN
Vié THE CORRESPONDING ESTER OF BENZENE SULPHONIC ACID
55 Metkod 55 )
: o-ACLt)I benzoic acid (4.92g, 0.03m) was dispersed in dry sthy! acetate (100 s
mi) and chilled 10 $°C. Dn pyridine (2. ’;c 0. ’bm} was then added w the stirred
suspensicn followed by the dropwise adrdivion of benzene sulp’hcryL chloride (5.31g.,
0.03m). The mixture was allowed to stand for a preuacted period at 4°C.



filtered off and the nethyl ene dichloride renoved in vacua to | eave a palc
yel | ow 45 f oam whi ch was dissolved in ethyl acetate (500 m) Inso!uble
mat cr i-al—was—f+t+teretd——45-45———— ————of —and-the—<clear yell ow
filtrate was washed twice with 200 m portions of iN sodium_ bicarbonate

afdtwi ce™With 200 M Borti ons of a saturated brine sol uti'on. After drying -

over .anhydr ous magnesi um sul phate. the ethyl acetate |ayer was filtered

and concentrated in vacuo to give a yellow foam which was dissolved in

di et hvl: 50 ether (100 nml) and added dropwi se with stirring to a

sol¥tion of ;petrol eum et her . 5Q 350517 40- 60 (ahgut

500 n1) The-mestm"”pr-ecrm-t-a‘t-ed—i—mmdr t—er"y—asw'a"pal—e*yd—r-mnrmr*ms

powder (6.8 g. 25. .reaction contents were warmed BOXGANREE tdhibera@rcMad MY potadiiHAL | DY

ESTER - Q: BENZYLF%\"’EP eval 5halrcmc1‘1%tl @‘mj 0. 0311;11 was added with stirring. The :eac-

55 5 e E ol TS Alte S PENg WpgDiskiikit n (0,015

m V\is di Spﬁrsedwésmr r36d. Mé wa :mmu th nh%m@fbdnatcrbgiuﬂﬂaxﬂure wa$

chilled to [err]10A rnloﬁsna{m, sitar gamief mhi 4nd Gorine andlﬁmlly dried over anhydrous

1, 377, 817 sodium sulphate. The solut:on was then hltered 'méz hg ‘v%§w@&*ﬁq§r{i ddl t hr ough
€

the i xt ure and UL hiaiiRodot i, EADABS LA ICCBIMIIe (o 0l
m Was : addd@l i n Qﬂ@lc\ﬂ@rcﬁkomdd% Qfforiihd Bn oAbk el etmamrhet marﬁa sodi%um

i odi dej The r eactdsditcred sv=seil Wit predevat cBE ahd Arick5in macmrt’&sld alsg.oMieeh. t o war m
to room t enper at (e c8#d “eheheregrer nbiecdd mbr and f-ur e AsBOehi st gderThe whol e
m xture was t hen”BolrEE i AFE PEE B er and the white precipitate obtained
was fi ftered washed 5 with water, dxh@grLEnsvacuo toyield the title

est & . Cru yield (containi n benz penicillin as indicated by i5
bi ocbr onat gr am B 0. 68) P8584 fﬁdplf"o@/ﬁ trf CEQY £ REENSGrAGETdari9R by .

chronmat ogr aphy of 53' rl&ktﬁﬁ iBfhe WA RebaRl WY qelh@racing the RGEHAT 1P LA, QLN et her
[err] {4:1) as efs L GGkd L reRAdNR N intinbrd vSOChIR Blagnesi nl QaRanbengat e

sol gt i on, a(g pr-odehety! wasc et aisrEchars fam amohyp hous byhi dieremotd diditoor et heg/
petrol eum ét her {¥Z0Yi8dC). EXAMPLE 13. 3- METHYL PHTHALI DE ESTER OF 15

6[D(-)[err]-AM N@HEQLY%?IA%W OPENL Y LG ADdBrorMAan-3-ONE
15 HYDROCHLORI DE Me d ThesBsR-oreriyto phaibaliv OrE e Bx.INof

_phezsoxymat hyl penMetdd i n vvas cl eaved by known met dods usi ng [err fol | oned

by treptnept wit , A PSGIEYEIE pRotesyy ) sil trespoz?,dr ng
6APA ester. The ?&?ﬁi’&fg Y (ﬁl‘h@? ﬁé%ﬁir mmmr“i‘aié‘ﬂ&fﬁér\ & saiih

salt. The 6APA- estsedpeisiass of raemyaq:ywrai 2469 (eosebX e 9N Y kn dry meth_,’le"e d-

- et ho?<ycar bonyl %Ja (50l) yis)adfialy The apdtion rphenyhasioredre A°Q forhbher hoxy

form c! m xesl anh déﬂ‘ “:a 1 WRITP SYPIgIEInEoFARuTe and”stirred for a further 4 hours. The
oW a}mos c/nr solum:ap S Yater wa:ﬁ? dried over mdg‘ﬁsn 51 "u(l;"f)ff O,rﬁan 30

6[ D) [ er r] - ami nGRHENYl,a% Clalh ek BERIG kil ALLE o
followi ng treat- 25vield zOgH'BS”RI/OV\A th dil ufe hydr ochl oric aci d.

25 2 3i EXAMPLE 14. 3- METHYL PHTHALI DE ESTER OF PHENOXYMETHYLPENI CI LLIN VI A
THE, M XED ANHYDRI DE ROUTE 30 Ve tEFGHPL

30 Fhe pot 3SSi um SRy A PERNENOPYTEANEROOR I PHENOYY (2 F 1S4 iEn1OHQIN) vas
di sper$ed Phenoxymethyl penicillin, potassium salt (15.52 gms, 0.04 mele) 1n dry methy- 35
} lenc dichloride (200 ml) was cooled 10 - 5°C and ireated with ethyl chiorofonmarte
| (4.34 gm; 3.82 ml; 0.04 mole) and pyridine (0.4 ml} and stirring continued for 1

40 hour at - 5°C.
' : 40 Peri-naphthalaldehydic acid (200 ml) was added to the mixed anhydride solu-
tion and the mixture stirmred for 4 hovrs at roor temperature. 40
The mixwre was filtered through Celite washed with N/2 sodium bicarbonate
; solution {100 mi), water {100 ml} and saturated brine (100 ml), and dried over an-
45 hydrcus magnesium sulphate. The solution was evaporaied in vacuo to fow volume and
: 45 poured into 40-—60¢ petro} (3 1) with vigorcus stirriug. The solid was filtered, washed
with petrol and dried.
Yield: 3.1 gms 14.6%,

ide salt

45

50 CHAPTER 18.

3-PEHENYL PHTHALIDYL ESTER OF PHENOXYMETHY LPENICILLIN
50 The potassium saft of phenoxymethyipenicillin (7.76g. 0.02m) was dispersed in 50
diy dimethyl formamide (75 ml) at ambient temperature, The acid chloride of o- '
benzoyl benzoic acid (4.9g, 0.02m) was added to the stirred suspension and the
reaction was continued at room iemperaturs for 4 hours,
The reacuon mixture was thcn poured into ice-water {600 ml) and the brown
5 precipitaie which was obtained was extracted into chloroform (4 x 400 ml}. The 55
chloroicmm soiutz'c-u was washad successively with water (3 X200 miY diluted with
sodivmn bicarbonate solution (2 x 200 mi 2%, w /v), water (2X200 mi) and finally
brine. The soluzion was then dried (Na,80,), hered and difuted with petroleum

w
L

&

R




in dry nmethylene dichloride (200 ms) and the m xture chilled to - 5C. To
the stirred suspension, ethyl chloroformate (3.24 g. 0.03m was added
dropwi se together with a catalytic guantity—ef—pyrrdite: Thc nixture was
stirred at - 5C for 30 minutes. 35 B o- Acet’yl "bénzoi ¢ aci'd"(4.92 gm- -
0.03m was dissolved in dry ethyl acetate (150 35 m) and the solution
was then added to the reaction m xture. The reaction was con- tinued at
anbi-ent tenperature for 18 hours. The solvent was evaporated in vacuo to
.yield a nobile straM/coIoured syrup. The syrup was di ssol ved in cthyl

acet ate ( 25@.,4.14 »SHGC%S-SJ—»—V-@ 773£i h.diilute. 40 bi.carbondte

00/“\

- ol ution (100 m““‘ [g%;hiqd (i RARI0 0! i feyculamtdbrechisme dni edainuephich 40

1

znhydrous nagnesg%(ﬁf.@ul;rﬁhgit[@ykﬂ'hé,; yjmh eﬁ‘ht”’\‘?ﬁé‘“‘f?“I‘?‘"éi”é’élpéf"fcmand t he
$ol vent renoved in Weduigt@iyjel d a foam’ .I.c. and n.mr. evidence showed
the products to b ’h@‘foé ’{‘Jmm ester duwed dripodiated i £QIRd i@l (Rrdegr eg
i th unknown nat gﬁj g;m_i% e %’1" ana‘é‘"‘t Bepatiopemillgubey ofife parempidi {1 ed by

tol um chr onat ograp GSTRG” 1 FEA 58 YRt defisred Bcha wpe daBet r ol eum

35 ether [err] (4:1 ratio v/v) as eI ukamrLETRe appropriate elured fractiens
_\}vere conbi ned and the evapor at ed in vacuo to yield a gun. An
am)r phous %Ol I d WasroOEE’%' nuo hc 1un say farlr I@If;&% ¢ {'Wé[ kA t D anhydrous
et her and Phen Viotrib i3 vAE 84dRM @5 robih Mtoe T zlJoé t u'rﬁllr g&ltqflél‘“?‘é’gbecu W

e'as & solutivi
§O| utions into pet‘ﬂ@hl@tﬁlmm»étlﬁﬁiharﬁ Fh'= sisA@siond snn»d over night at room t"I:l—

30 Yield: 4.7g %ﬁ&ﬁoﬁﬂhf@a m@THmumﬂHrmmqu ES Rt iced
HENOXYI\/ETI;lYLPEN’[,ﬁfJﬁb fmg eI NG ESFER [0F BENEENE w8ULPHOY C

to leave a yellow gum.
ACI D Met hod 7.3 gm, 96%, y'cld Ar analytically pure sam},le could be obtz u cd as 2 y'ln‘e sg ch

55 0- Acet yl benzgincbachumftdgr@Ry ,on OsilQBB::, WAG i@hERENS Q6 acetate
(100 n) and chu[ﬂlead‘&o@eqzxé?qn]c'ﬂmr %ﬁfy}n'iamneS“é)QI(E?lg 0. oé’m) was then added t O »
tihe stirred suspension foll owed by t?ﬁA%’PE%% addition of bezene

sul phonyl chloride (5.31g., O QG3n). m’Xt'Ure was allowed to stand for a
grotracted period at [err] 12

1,377, 817 PhCH-—~CO 13 The regaction contents were warned

o anbl entygt enper ature and SLhe éot S S| 4/[ of phendf(‘)/met hyl penicillin

11 64g; 0.03n) was added V\n{h/stl fri ng. T e Teac- ti
ontinue for a further 18 houfs, SC——"_CH —CO~0
_|Itered to yield a yell ow me:aul, and a solid regf |d e; the latter 5

s di'scarded. The filtrate was washed with dilute™s6di um bi carbonate
Siolutlon(Sx 100 M 2% wv), water (2 x 100 nil) d brine and finally K
dri ed over anhydrous t sodium sul phate. The sol ution was

then filtered and the solvent evaporated in vacuo to yield a yell ow syrup.

1Jhe syrup was di ssol ved imuthermivij Aot ERORMITACIAOIN 14) of 5
etone, dilute¥eiiadith et her and the soI ution was t oured into excess -

aﬁ’ ' pet r ol mHﬁé‘f‘h1 1&:}7 loﬁ 1335 g?:ph “aﬁg}grféu%f'&é}‘ﬁo %ld The
o oduct g S, s mppéﬁm | SR LR b oacuo .

I eld: 2.5g. 1#% coolﬁ[ Bath Q&ttﬁd'n dye L ;arﬂ&Cr['Qf d1S€€led By witmt, EAI; 1|ﬂén“ l. an
di spl ayed spectrau};;? d@nﬁeatuuea'%ﬁ @utmat‘orcﬁp é‘g:’utaut hentplﬁgf sanpl e, tE:XANPLE 16.
i 5, 15 ¢ resulting mix Rsaeq OF BLACHT WHPHIRGRISACETI C ACID -
Met hod 3- Mgt hylgbﬁhéde‘,léi,ﬁlyﬁgfoma %%r EEBYY Jehyaratt mpf e “Ear rllgi!:ftrtfcﬂ'1 i th fci d,
fermed fromthe G’\{;egdlaBiﬂ_z sigacti on of 1 i ndanone vm t h nmet hyl magnesi um

i Odl de o- Acetyl - Biochromatogram: Rf 0.85 (ester) together with trace amount of ihe parent
penicillin Rf 0.33.

i

was then allowed to
|The m xture wag

_—hoz-\_r—r

1
! EXAMPLE 21
- .35 . e . . 35
i PHTHALIDYL ESTEKR OF D, L 3-AMINO-3-CYCLOHEX-3-ENYL
r ETHYL PE \"CTLL(A .
A solution of cyclohex-3-enecarhoxalichyde 755g., 0.5m}, melonic acid (52g.,
0.5m) and ammonium acetate (77g., 1.0m) in 95% ethanol in waier {150 ml) was
refluxed between 70—-80°C for 24 hinurs. O cocling, a white solid precipitated our of
40 the reacticn mixture. This was collected, washed with zcstone aund desiccared over 40
phosphiorous nentoxide for 24 honrs. The flurate was reduced in volume and diluted
with acerone resuiting in = furdher bawch of preduct being isolated.
3 Rorh crops were ic: s B, L B-amiaso - 4}cm’ 2x-F-enyl propionic acd
. N (m.p. ?U%-—-’l()"C 60z, 70%% ;e
45 The sodiumt salt of DL pB-amino 8- cvuoheu.ml cropionate was premared i 45
sit by additien of the 8-amino acid (1 16.9¢, 0.1} 10 & sclution of sodinm {2.3g
0.1m) in absclute ethanel 7150 mi: . Methy! pcew aceiate (1leg, O.1m) was added

A

35



20 20 phenyl acetic acid was prepared from 3-nethyl indene by
a dichromate oxidation in (b) PREPARATI ON OF THE 1- METHYL- | SOCHROVAN- 3- ONE

ESTER ——Net hQd 25
To a stirred suspensr on of phenoxyrret hyl'peniciTlin potassium salt (7.769.
25 0.02M) in nmethylene dichloride (100m) at - 5C was added pyr.idi ne

(6 drops) and 25 ethyl chloroformate (1.91 m: 0.02M. The mi xture was

sti rred at - BC for [err] hour. A suspensi on of o-acetyl phenyl acetic acid

(3 56 gl\/p in dry nethyl ene di- z ride (50n) was added. The pgaction

m_;@t-ure wad.stirred at - 5Gfor ﬂi hour- -—a-nel—-t—-hen—al-l—ewed»{we-%ar-m to

room t enper at urg g dezstiok ad:ef*@ncdaurttur.tmerfom% hour $he ThgoB@ixture was

now al nost cle F“Sdol"i}llgrqﬁ% It d tcé?' "Wa ﬁ““’éﬁrf ’é’r"‘ Hg ﬁrﬁ suI phat e,
Ytadol i

filtered 30 arﬁ‘&{“’fﬁ Yo \V{ém Y%i;@%lﬁa&h% i“(;{ foam
Yielsd 2. Qg 1 ] 1,1,53,5,,,, Rl-2- MAPHT} quanta
PHENOXY: I\/ETI—|YL4:PEM»@I Ltl>N mhemm et h!ylbmt]o@mrc(d :{wg,nﬁrm}ﬂ()taaSﬁ tmbsal t (15,52

gms, 0.04 nol e! °IH" "‘q ()}"‘n%ﬂ a“ tPén?éSPe‘)ilé‘ Iof)ghqd 13 H%Q il “W?éy cool ed to
-- 5C and treata I?OPED MZ&,&%&F@E?{Q]@HP@I re ssurre’d for 20 mi ut 5°gm 3. 82

m: O. 041(rml eko and ym(rrnlr IS Qrifhal cdb,araglms tirring conti hued for 1 4y
hour, at :- 5C. Per p—mmma.habraiﬂdsehmwz hallvid 6-G200 paﬁnglllxnm (a@dédbemt he m xed

antdri de sol uAnipEKE 4RHne dé?nﬁgt%gan%’tfrgﬁ?dgg@ 1%%5; rgo t”“lr)
tenperarure onle iz i R TEEEH C% ough Celite
washed Wit N 2 Sl Homb o] ?arila“t?féz&m A Fhow pHRLAE 0@ M ) 1@nd
saturated briné Q(E()Ommn): of atgl edmtedncbwearr @ns rnns5 T ‘ns was adjusted to pH 1.5 hydr ous

madiesi um sul W&f‘é"’ C%l f< %Clﬁﬂ‘d vignied 7 ity el foin 3, ainyiss- B‘CIP@ *vol ume and

poured i nto 40 R0 b 3}“ D T AR i éerszgl riilwas

filter Ed 20nash 9 ElicWM g \ﬂl@ B x.dad}‘l v 0}23 - of IHe solvent in vacio. This on tr.tmanm
45 Yi el d 3.1 enb arj_h@dxﬁ%cﬁ@r gave a hgl‘ yellow solid — the phticlidyl ester of D,L B-amino

CHAPTER! 18. 3- DY rc R TEERODE ng | PERFORIERN 50

The pot assi um ;g%“ ;F 5’& q‘g W)/T‘ﬁé‘ﬁ‘i“é?f’r"i’w o ?Z 7 PO RY di sper sed
in SO dry di et h m de (75 m) at anbient tenperature. The acid
chloridée & o- benzoyl benzor C aci EXAMBE 2. 02m) was added to the stbrred

;g;r))ens? on and t%fﬁ%ﬂﬁnrﬁ%@%}i% ﬁgghl“%@t}?%%%@réﬁf ?rrtg hours.

i ce-water (600 m ) a6t 416D OF OIS p-tydroxy-pREGCAcRIct RidenyWbiteFdnas4sobt ai ned
was extracted gptdcMI) orpocflmﬂmlfO(mmwM(O@ fnii) la%Theﬁ'i to (55ufovldl ohwdropin  sol uti on
was washe® sucédy %fr)gr inopnichl IW ?ﬁ | Yicwiobsrregbodpeine §6% um 30

bi car bopat e sol"u,t | iord ?m AT cadon ey),am Rt 8 holie @“?ﬁ “Finally

brine. The sol llrlbblol'lhhf\/@;ﬁ:c.h ofl uiyﬂ e{;ﬁfr(ﬁ waslfrkt&ﬁl’ Gﬂj a@.&\dhcdﬁlﬂrdié @6hi t h
pet rol eUm 14ith N }ydfo hloric acd (2%30 ml) and brine (30 ml}. The orgahic 3gFr 8ds7

14 et het Joerr] separaiad, ‘H(“ aﬁ af“t Bt dapwiiege @ gt s ‘(Er(g"*)cfalt)eTbﬁas oBf ai ned
whi ch was filt &F8% &l & tSr“l"ne Y pA SRR "%ﬁb %l owy into an
EXL£LSS of petrol eum et her [er r] t o miehel.m2hr owmn anor phous solid. Yield:

2. 4g (21% ' tographr o evr dence showed t he product to

5
be the requr redPé’é;t"]ré"rl'l?}fifL EQH’RO a( h}li, *ﬁég ) %émbd”t”ﬁfe product to
@‘c

1?2 '
cont ai nt adsmal | qt?ﬁé‘tphﬁéf'h{)ﬁuﬁz ﬁ%aar S0t aah Qiidle donigs wediale; thos
| ajg er result wxdabsmmesf}lméxadphcﬁyriche RidMhydrocid@tda. {1.304., 0.005 mole)
in the nwanner deseribed in Example 22. The yield of product was 140 5.5 (48%).

!
: EXAMPLE 24.

. PHTHALIDY!. ESTYER OF DL-a-GUAN/DINO-4-HYDROXY -2- : 43
A METHYLBENZYLPENICILLIN HYDROCHLORIDE R
35 . Following the procedwre desciibed in Example 22, DL-o-guanidino-4-hydroxy-
i 2-methylphienylacetic acid hydrechloride (1.3G g., 0.005 mele) was coupled to the
pithalidyl ester of 6-aminopenicillinic acid {1.74g., 0.003 wwole) in the presence of
dicyclohexyicarbodiimide. The vield of product was 1.20z. (41%,).

40 - EXAMPLE 25. 50

PHTHALIDYIL ESTER OF o-SULPHOBENZYL-PENICILLIN
SODIUAM SALT
Phthalidy! 6-aminopenicillanaie {6.96 g., 0.02 mol) was dissolved in acetone
45 L (102 m!) cooled in an ice bath and i reated with a 0.6M sclution of e-sulphophenyl-
RN acetylchjoride in cther (33.5 ml.,} G.02 mol). The sohution was adjusted to pH 6.5 by - 35
the addition of N aquecus s\)drum huz.nro\rde saturion and stirred for 30 minutes.
Phenylacetyichloride {2 ml) was added, the solution re-adjusted to pH 6.5 then

e e e

oo




EXAMPLE 19. PHTHALI DYL ESTER OF D-[err]-AZI DOBENZYLPEN CI LLI N 10
To a suspension of the sodiumsalt of azidocillin (6.64g) in 30 m. of
di et hyl - 10 forman de was added—at roemtenperature 3.10g. of e
3-brono-phthalide as a solution- in 10 m of dinethylformam de. The
suspension was stirred over night at roomtem perature at the end of which
a clear solution remained. This was poured into iced water, acidified and
extracfgd with ethyl acetate. Thegseiganic |ayer was washed with §5 sodijygm
bi cartorrat-e;—brtrer—dried-over— fvg'—Sé*“and"'st-rr—pped—tU‘ﬂ"eave""a—y'eﬂ oW -grtH—
15 7.3 gm s86&bioyd 8k nd. BRtALYisGatd ymPtl @ veanpliancridd dhecdobt ai ned as a
white sti ckythgu ql!tré?y llﬁhr"ﬂn{m%orgrsaphymom smlim;flrcw&'l" Jer (hﬂwwndén::q fied as the
pht hal i dyl SE¥PEE ¥ ‘PCE)] ‘;é‘;r&;d i’EP(’J“&)’éI‘Pi A @5—:\“ ; E’“M dni ne assay
105. k% EMM act We g%.omo' § wx  Srucaied bris (TléJ \in an L ES[ER OB

6l ?Brn 3. 2G50l R0 5ilsolda it gt {00 my t h

HETACI LLI N a&ansd\ﬂatgkb@ VIR st
triat hyl amvageqd ®m‘7@-:4m2 x@U(I}@’B.lnlm.d vierugh Q¢! @paed ﬁedummxlm tdi wét hyl f or manri de

(25 ) and°°t‘ ﬁgg gf% idcﬁ | b et oeh mplggranal (20 mgge d stirred
mi xtyoe, 3 TEAMPRLHAF i SR Q’QS ‘@t ‘ ef@#ﬂﬁ Brie portjon. 10
25 The coollng ath was th en renoved an he'redcton’all owed to Marm to
anbi ent ten- perature. The reacEXMngécontl nued for 90 m nutes. The

resul ting m xture 0 precipitate

obt ai ned was %abjlpf]%ﬁ’mgrsh’? dE (%dm%g, @%f@%{@)ﬁ%&%ﬁl nally freeze
dried to yiel @aBdidyl ester o6 MRinbRniGAMEAC ﬂuﬁo 1S @el Pholucne sulphonate salt 15
30 Yigld 1. (&Sg wBs] 9i6s@Bred Gh romBt 6. mm@ﬂfa @ «85mr( est@r it wgbtldvenre Wi t 5t race

amount of t{hEmida P fyéﬁ‘%g%g’?wm”‘ ‘E‘h2fc Fmrm}s( PDYL ESTER OF D,

C Lerr] - AVRRETRT S AT Sl gl g T

s soly-
cycl ohex- Snemacaﬁdel@@x(ah edthleypérdi@inic aQ*iLﬁuanHBshﬁw Gr a(:ﬂoﬁ:?ll éso 3 ¢g., 0.5m and
ammaoii um ddeti@b el (ﬂ767 action] | re if0lloB&0py etehaxioh unq!rr watuerd (&950: nl ) AMas “

refluxed béifeii si ”é Chz fed i méf PR moa‘ﬂ |t eC| p| tated out
of 40 %E“&w‘ el LAY it\fﬁq«%g S &M ’f’fﬁ‘%%h W th acet one
and desi ccair@aidl &F this ol widkQLPRSERN %@U@n@em%t f10dthy laczurs 75
filtrzate waghowediddedodyicidol ume and diluted with acetone resul ti ngbl n a

further batch 2 BQ}J{Z;"L ESTER OF a Cbﬁngg,‘;B ﬂéﬁ,dw IIRI crops were
identified a?h‘%&lﬁyl ket %muil& ’E:rx 1} 'lﬁxp)\ mpBaQ@!».nQﬂ' c acid (np.
[err] , 70%(yioemD) wasdhded to a prehydrobbi@res cndhum&a /I pﬁlf’id; bnLon] &lcfulr am NO 30
[err]-cycl @hb@oz!em)?lz) n@plamha(ﬁ@ A s g rfeilrair"eeﬁru montind® &iit wo preaddi ti on of the

[err]~>9am ng)»%:nss Qsl 1., kf(i.,b I }u.lu{ .b saﬁl gé;g} e(dﬁu S“Sﬁllcy‘ mt 't 33 0.3m in
absol ute etlﬁ?o@@ln .>1£§§r§rc‘4r’c‘u%tlhﬁ(‘l 11 \@ 1u§ xya [ﬂ was added

14 the alifeous phase was washed with ethyl kee@tef adddiffd o pH 1 § with N hyaro~ 35
15 and t he cleriecacidoamd reivxacigd evlmeamlede»amdérp Fielﬁli ofxth§ dried3crfpoiarisyet The reacti on:
m xt u¥e vvaga‘ﬁ )‘,%?‘r“’éfj”mﬁlhl‘cé agre opurgtigy with geudHmcgSt B4 2 YolliFt@iheed!38s of the
enani ne derl € were obtained. These were collected, washed with ether
and desi ccat ed for at | east 48 EXAMBLE 27. 40

PHTHALIDYL D(-)-a-AMINO-3-THIENYL-
ACETAKIDOPENICII.LANATE

49 A mixture of aphydrous D{-}-w-amino-3-thie: nylacetamidopenicillanic  acid 40
(11.83g. 0.033M) and u‘*tmlamme (4.73 ml. 0.033M; was stirred in acetone contain-
ing 1%, of water {300 m!) at ambient teraperuiure for § hour. Potassium bicarbonate 43
(3.5g) and 2-bromophthalide (7.10g. 0.033M) were added at this stage to the
pemcnll a salt znd the mixture was stired at ambient temperature overnight. The

45 tricthylamine hydrebromide which precipitaied during the course of the reaction was 45
fiitered off and the or ange brown filirate concentraied i vacuo to 5G~75 ml and
added o ethyl acetate -A‘O ml). The ethyl acetate layer was washad wwice with 150

mi portions of 2%/, acucous sodium bicarbopare and wice with 100 m! portions of S
water. The orgar.ic Iayer was mixed with water (200 ml) and the mixture vigorously
50 stirred at pH 2.0—2.5 for 0.75 hour. The ester was salted cut into the cihyl acetate 50
layer by the addition of sodium chloride and the organic layer was separated and
dried over anhydrous magnesium sulphate. After filiration th: cthyl acetate was 5

diluted with an equal volume of dicthy! ether which preciprtated the ester as a white
amorpheus hydrochloride salt in 42 yield, which was washed well with diethyl
55 ether. . 55
Hydroxylamine assay = 90.77
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over anhydrous calciumchloride in a vacuumoven at [err] This gave sodi um
D, L5 5 [err]-am no

(N et ho t-propen—2—y): —cy6l ohex- : Lonai

5 tiveyi eld (mp [err] Et hyl chi ‘or of or mat e (0. 74g, 5rnM and N- et hyl

nor pholine (1 drop) was added to a suspension of sodium [err]-am no
(N-rreihoxy car bonyl propcn-2-yl) [err]-cycl ohex-3-enyl propion:ate (1.48g,
5 nM in anhydrous acetone (40 m) at - 20C. The reaction m xture was
stir¥ed forl20 minutes at -- 5 10 18%.810C vi el di ng_the mixed_anhydfi de
derivative. FXAMPLE 28, 10 p- Tol uenesul phonat e
isalt of phthali dyﬂlimﬁm)h‘b HSEWROH LTLOAUEILIINGY; |3 DANINCRPPEINY L-5-

anhydrous acet one o 7§0szf<)Lq\H Ak 'é’l‘?‘éé&’“#%’tf‘ﬁ ;t/’r‘ !8¢ hy| amine (0.7
imM ) and cool ed r‘f]” eil M §e ’em )Zjﬁ ol ‘S P ‘i‘)‘é,t ;‘X%s added
tand the resul t uzdm tmas&cur.lem'st»rxr,rne Qlho@l o em :utrauterrper at ur e 3bei ng

’al | ovved to reach ZD@ restifing mlxturc w ws'lfhe ﬁoacetxmneccvmurr énovied wmwivkgcuo and t he

ithe residue yetdt lier n’f’dd é“gl g %‘E‘d’*’;"‘l% i ‘Ygf/?‘” m xture of
:et hyI acet at e 2;?% 8t b'f‘;;@ m 51 FOSPEEPY° Pt

wi t hyeN hylr och ofa anﬂ&melpraa mermoaacak, Rk ptumc& oplishRi: 30emnaues. THe
phases; wer e sepmnddgedlc suhdios free sxedsd pavoletihydneracet at e | ayer washed with water
(3 x 25 m), saturated brine (50 M)}QX%%LF. Jgtered t hrough a silicone
treated filter paper. A light 20 I'T'oW gum was obt ai ned on
evapor ati on of the sol ventraAyREETOR.OFT Nz BHANIAYT ESTER D8N 20 with
-anhydrous 16t her gave aSIP@Ght-A3@NOdw I BUIRQAK YL HANYE A0FTHAIIP@y| ester of RL
[er rip- amino [[eyr] - cycl ohex- 3- enyEREEHANSEMXPI 1in in 70% yield mp.” 120
(dec) . : Bi ochr orat’ 8 amok N Butaaol £8LAARRNnRS acldNE rRRALGhdnkiD (36.00ed a
si ngl e zone Rf.0.6eAD5inaihel acdife Be0 iodl y whdyhdrsneh O shyteA Wit 2%/ aB & ay biZdb@% 25
EXA |_E 220 soluuon (314 ml), and then with water (215 ml containing 7 miQ&f PHW‘J_L{! DYL E(STER
OF -)[err]- arsar 0 m mgﬁﬁé?er Yy dried over magnesium suiphate, filvere
PENI CILLI N HYI £Skikhd %xc\ [‘Zg‘),,i fhﬁroﬂ%l@ﬂ)lr@krl& Rrahydnexy. - phenyl
acetic acid hydsamgm:@r odm(& et ,dcca&mbo mr\n 6l bdeet by - i onaoweih deing 12 m ) was
addig t0 @s5Sti rlrzle@ﬂgbmp‘robw 6«?\12?5@1) and ctyy mﬂh@ft‘rfﬂw {&Shminepedt vk anat @5

g 0.d Ma a QIH &gﬁ&ﬂ g:érﬁf)arméoéﬁzn ci mL 6tcr:' \iQ CCLOLT’O]'M in
dry meit hyl ene Chb@rﬂuﬁ 31 AN Qe BaclReT shi rcqtm 1 N{d€Se _Ha€C ERAC- tion
m xturie was sti l‘Ol‘ﬂﬁhihsnaﬂi ¢el s Mﬂﬁ@d‘r“pblﬁt'i‘t ot bper r] hours, then in an

i ce-bath faor 1 houT?@aF‘e’ i lﬂfﬁi’e}éﬁggghd‘i/éé }f& %&F*ea}us‘{\lﬁmsifnﬂbered%ff
and,the filtrat g i 4 3 ' brine (30
m): 0The or gam@lzg s uﬁ,% ' ara’él ed ari e ernri2 and © ad

dr opwi: se to a Sti rTledoadrr yanseﬁlksared(lsaagtoxwm(yﬂ fn])held widD (PP odiLOthe (sGud0 g , 66%
was fiil terdad of faswasredy wreh aé‘% Herpf"aﬁféj“ j‘ed- 5|‘r‘|lf\/§bli'®'i°2 rie acid. ‘hc

EXANPLE 23. P 1 ‘%]m fgﬁ? I\/ETHYL-
Xﬁg\i PENI CI | | Medmgﬁﬁ ﬁbhf% tued eni C|IT| N prepared by

di cycliohexyl car bodfhermﬂenadoa;npdomgm s Bbre [s@omipd wnh solid sodivd Ohlgfae and

guani c%r no-4a- hy dbo i 35y LI“BPPé %?aféieﬂséﬂsabri%mhww?ﬂlé $9 g and ! fiBog. & 005
mol e) |n t he na&ﬁﬁ%fr, S§§E§@§gd B ERRIpIE 25 Hie P i B Brofutt was 1. 40
g, EXAMPLE 3241 -PHIEAL14Y, ESTER OF D, L-[err]-GUANI DI NO-4 HYDROXY- 2-
45 4&5 Hydrmylﬂ"WTWj’_BEWLPEM Cl LLI N HYDROCHLORI DE 35

Fol | O\;M ng {he procedure described IE 45
DL-[etir] 6 ani di no- 4- hydr oxy- 2-net pﬁ §y3I acetic acid hydrochl oride (1.30
g., 0:005 nole') msmmm}ced'mﬂnm_aprmmmd Ayt Nestrr Eely Letzvopeni ci | 1 nic
acidl (1 74g., 0.005 mole) in thePHYEZehEBI5E. Hetycl ohexg/l carbqdi i mi de. The
vield. of pr OdUC V#éé-gl gz—th ppjrophvipggcitlin (7.1 g. OOZm) and triethvlemine (2,62g.
}8m n) were mived with au*ton- ( 34\) ml) containing 1%, w 5[@ z@éﬁ:&w& 5

EXAMPLE 230 the suspension for 3 hour potassium bicarbonate (2g. OOZm) an YL ESJER
OF [err]- SULPH%ERNZ%T&&BEN (éhﬁéJON"rS(DLMMd&&LJdEKE’[ \ha{ul'cdyﬂrui vigorously at
6- & nopenr ci | hanateprgu@ford.hour®. 02 nol ) was di ssol ved in acetone

The mixiure was filtered through Celite and evaporatcd at room temiperature to
about 30 mls. Ethyl acetate (200 rnl) was added and the sclution washed with 29/
sodium bicarbonate solution (2 tiraes with 40 ml), water (40 mi) and ihen watcr
2 (60 ml) was added to the ethyi acetawe layer and, with vigorous stirring, the pH was
3% - maintained at 1.8 by dropwise addition cf SN Mu;oghiouc acid. The organic layer

' was separated, dried over anhydrous magnesium sulphate and povred iuto stirring

dzy ether. The solid was ﬁ}'.ered, washed and dried.

55 55

in quanta-
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45 (100 M) cooled in an ice bath and ireated with a 0.6M
solution of [err]-sul phophenyl- acetylchloride in ether (33.3 n.) 0.02

nmol ,. The solution was adjus 6.5 by—55 the addition~of N~ -
aque ydroxi de solution and stirred for 30 m nutes.

Phenyl acetyl choride (2 m) was added, the solution re-adjusted to pH 6.5
t hen 16 _ 1, 377, 817
16 . 1R stirred for a further hout?7,8The sol vents were renoved i1

' vacuo and the resi duﬁ fd‘lﬂo“& edutWoit Q]x(‘!’\@'ss otﬁ;l‘o\pby sabn 18 ‘L[XII;,JI nsldlagr}he(pxl:lﬁn :§~%Ht I on was
washed with et her pging a Pa@zndlic) soRneh &akeleakadoMntotugndi um chl of I de” wher eon

an oi |l scparated. Th¥ldi 2 Saéa4¥0l | ected and the aqueous phase extracted
Wwith ethyl acetate (Bylessigigoe psy: 193¢ 0i | and ethyl 5 ‘acet at e
gxtracts werg conbined, washed with sakusrplgds;brine (100 M) and 5
gvaporated to dryness to gi ve a yeIIow solid (6.28g.). This solid was

di ssol ved in water (200 ?ﬂl hed. t‘éﬂﬁ’b‘réﬁPQzﬁ’xAQ@’@’imy)- f| | tered
throtigh Celitc and t e’é’fﬂ f‘ﬁ@hﬂn%‘% ?’5&‘%4’ ‘%_(ﬂyd‘?ﬁo ge The
precipi tated oil msoegglcg;q AR LB o le] plb %,ﬁ{%‘r é}\@,% §F%i t h
water (2 x B9 m ) he Chapokadion o dﬁ uhheada-vhw;bama stisy@ attol-on fw ﬁﬁdﬂEQldtJﬂe 16
ght hal i dyl ester @ftbl{ﬂercn{tlclgudephobélnzyITp)lemlﬂopltaqudnme@dnlmn» vaa kdlieietl, BRQ.

11.5%. washey g E 3 rEcthy ?n aced tann[., DgO‘
[ier r] - ( BENZYLOXYCARBENY ‘3 e °”‘PEM S % }mﬁzlﬁl e‘é’e“iél‘“ R solution
6- am nopeni ¢ | | anefCicaeid 21‘/; QiFTurd BRarBnk® | (BN RIS Wh phdaamai sl brgabfe layer 159.)
was dissolved in Mt@nelﬂ(@&@«‘m“alﬂ’ cdoovagd (6@ pbr rO}ltaarmd ZEA; e@mt@d bigrbdnare

tri et hyl ani ne (295mio 1 anﬂn‘f‘}“ ol ipyen TBHe EW&P%LE itrangsheonvert ed
[elek

tp the acid chl orgy ﬁ‘ﬂz’isiv AR ok e m"l lai'“é% onyl

chl ori de wagy renoaed By ev@pes at 40, ume emiofdauaatlipaamttl ehlomd @,resudue
di ssolved in dry fa@étﬁ()nrec?(‘@ﬁumﬂ 35 nThwes agdddidroptviso a/vaxspcaadndedf_ctap lt2h°é
6‘- am nl penl CI l l an{h&er é‘??so L\UOI‘ \&as evapora Oﬁ?ﬁgl;é&nlpq?tlgu‘:ﬁ;)g ih OQXE: St; od h\O:JTil
Filtration of theysgathl0Rodhyt & fpe‘ﬁ 0Ll QURR R sl LANWRES, heduced
pressure 25 26k GRWR a@id ®SofAtte i GhndVas rdilesikoned iv ikpRbhayl (2a6e) at e 26 100
mM) and filered thesdaionfws co?ﬂhemfomtwé‘ats}envm" \ZVaQMedofd&n N HMCNOgesddtr lsim

om A
bi car bonate (10 rff JoBe: %vﬂ@é PRI e SR
magnesi um sul pha,t pﬁl vE°a TP ati on oafn th| s oil
with di-isomropyl eﬁ)-b%xyL neQ‘th}dr yﬂ/petrol eum et her gave a 30
25 25 yel low solid in 50% vyield,
25 (b) PHTHALI DYL ESTER OF [err] - CARBEXYMEREVEPENI CI LLI N Pht hal i dyl ester
of a-(benzyl oyxcar QOPIYér)AIQQﬁéW@1@@lrz%b'Rb'IJ@MEﬁ"ZIYQQbRMMW@@WJLO(RlBQ m) was
added to a prehydrfa@anat ed mxture of 5% paliadium on cal ci um carbonate
(9g9.) in ethanol (S@Xﬁrtv‘)c‘ﬂemt Gﬁ@&r,@@én@tdzeﬂween@rvnmedm ot s 51n~d> mke 30
hydrogen we¥ absdp Befuicrph dpe prcsts ‘tﬂ(}f‘éf\‘rﬁ’sg‘ﬁiﬁ d §u§  PRpapE %fg;g
evapor ated to m?%ﬁd, fc. ail n; bt iat lé&jnd wastie S\a § i€ ‘f m)
ethyl acceate (15 m) and N SOdI um bi car bonate added to bring the pH to
7:0. The layers were sé ERECGRABIGN Qhe’HédiJedQé7ph", B-IAAET %ed with ethyl
aCet ate, acidifi “fAéﬁ"W't%}I\T/Frfd‘rIBILUNA" ¢ HYDROCHLOK chloric acid

and extract®d wit %?Jomhonaaemhan EMARBERAD 2 G prdiBncdicilaokganbeo | aydP 35
gave a yel | ow f oamowhiighn abfl @tcdd (JURAS vonhabugkly pehedkguln,etdier bgave a
Y$| | ow solid boimig gﬂu‘p n (21710/@11[) EAANPEE (269 ml containing 7 ml of 2% sodium
40 PHTHALI Dyl DX -, éf?';r T mgg Priefly ERVERSRCET AMPBOPERFE! LT ANATE 40
158

A; mixture® RUS vialhBsbivddSh E:oraGinnOrs3ui§ Bloan ! ¢ elaadri-dopeahei | 1 &Ni c
ac;l d 40 (1](683‘@') 0. 08BN) a#mdiCt b behehyinacmnme,o(lzh 7 3ddell .chiBro@3BM1- was
stirred in acet ori'enednltralfhb“ldbr(@ 4% @P’ ineqhicte8o0 (A yu af”‘?ah}ﬁ‘l’ ;ftmt“énperat ure
f Qr [err] ur. ‘t“éi%s If)l blaxé: t‘ he solution was thu] % porated 1o drymess in

Il8 vacus m c R 1rh ether (300 mi) and Tiflercd. The ether was 50
evaporated off in vatuo and the gum dissolved in isspropy! alcohel {20 mi}. The
solution was cooled o G°C. with stirring and 8.5N hydrogen chloride in lsopzopyl

alcohol (2 ml) was added. A soiid was precipitated ow mth ether.
\7ield = 16g =S 18..3/:\

and



(3.5g) and 3-bronophthalide (7.10g. 0.033M were added at this stage to the
penicillin salt and the mxture was stirred at anbient tenperature

overni ght . The 45 triethylam- : br omi-de—whi ch. precipitated during
thé course-of ‘t'he reaction’ was 45 flltered of f and the orange brown
filtrate concentrated in vacuo to 50-75 m and added to ethyl acetate (250
m). The ethyl acetate laver was washed twi ce with 150 m- portions of 2%
aqueous sodi um bi carbonate and twice with 100 m portions of water. The
orgardfc | ayeridwas nmixed with water (200.3/.917and the mi xture vi gorousl y¢50
sdirred at pH 2.0--2.5 for. 0.75 hourn)\ﬂlx?Lpgger was salted out Into the
ethyl acetate 50 layer by the addition of sodiumchloride and the organic
| ayer was separat ed agtiBr PEOHOLEYY LaBSINIT CUBBHWY esnf\um CERBPIE te After

filtration the ethyl. ﬁgcetﬁ%rwéﬂ'é {%,é’ O\ t'"IﬁCI /g %ﬁbl 0 d(} di et hyl
et her swhi ch pr eci; ygl A 1 CRVOEQEBIOr de salt
n 42 % yiebd, vhreh rasly mw& Jéfvm i rthc1 3 bmﬁtahﬁ‘f oy C 8
55 Hydr oxyl am ne das $ay:—pc8&i ci%hnms all@nbient scmpera nfx«?

. 377, 817 1he rc'\cuon mixture was houred into ice- cold water ( ?’10 gster

Rl THALI DYL ESTER“’ (g bl &P }yg% %Eg 4 m 20 n;;
NSOXABOLE- 41€ AR@A ver anhydros l Yapes dénum cEha¥ats hsi n (4.3

d. 0.03M was di sqmeemsaeﬂ mmadroyto cé ririatrmywha dleagli aler 5100 ml) vés4ﬂk®~i«rﬁd§)d wlo the
stirred mxture, 48- %‘;ﬁ%ﬁ Eg (KG‘ BopFecimiag Ry diphdalideldesst ish soNetpor t i on
and the reagtion Wik dLlLY o Ulna BRUI . BRs RN £hid BORBEAMIE, The ;s
resulisi ng ni turegeyvq,&wt en poured Intd I ce water: te preci p|taté
gbt ai ned was filtered and washed extensivel with water, and finally
fireeze dried to yield a white armrphd?ti%”‘l"élt’)"rfiyél4 (15.2 g. 89%.

Bi ochr onat ogr aphi ¢ eykd98sershoMRe AOrsr oF s{HS.-CAOBISE S WIP@YL he desi r ed
este20[err] 0.95). ACET AMIDO) PENICILLANIC ACID

A snmal | sanpgje of tHe fbmdmcsd'V\ﬂSDfubcmﬂvMﬁ thigmylafdugddobpe ndlllgscoh(vci N§}3g n et hrgnol
and pouring the §8§0 19ﬁf“6 “;éS% *plé?’?“é}“é Moae )e"‘ M 2a K}F;E
Joriien to ¢ surre SUSPK nsion a WC t()
PREPARATI ON OF P Eﬂ 8] t 1
6 D( _2§ a-'AM (p S BFE l\fYLACET ld lhcn for a period of 2 hours at umbxent tem-
NO- pdzEf:DE%O AA
PENI Cl |_AN| CACI D The reaction mx\rure was pour ed into :ce-cold watcr (1000 mi) a_xﬁl tesdidd A 25

sol ution of pht hilryy “16"‘1 e pyt|o ﬁi° AqEFERs oL EECEA 1 ah%{t e (| 0 g:
0.02 in et hyI “ceta;c Egp Ejj%}g& wli plro mléh 132:1{) alc{Kﬁ% 3;” 1. tc

bi caPbonat e 20 am,h ldffcta&n\/ c?aan@ onikhtpd 1rﬁﬂd10ttl‘fle<ﬂ7m4nt RuGitief e lzzaomtn}cmt an ning 7
m of 2% sogi unslowly addcd to th@u@@ Ctn’vl acetate sohution o pdatad oadiph: t’g@ﬂy@ﬁt@n) Bhe
organic il aver wa¥ #rP '?f?ty%d”‘sftﬂ‘tfé‘l‘”eﬁh“&ﬁ‘dg“t’%é’csol vent

, Y
evapor atied of f i HoVECC do‘%’m grve i 9011‘ 3%%% Suspensi on of enanine protected

[err] - arfi no- p hydroxyphenyl acetl c acu*istmmd_n“wn salt (5 749: 0 02M in dry
et hy{, acetate (100 t|r

5nyI mog phol i ne (%)3‘5 iﬁl}S OJE Fot koAt % ’_LI . 0.02
s o,,,o,t‘g[,,, mﬁ‘« e dth: 002 M
were 25 ZE(PLUCLOYAQIL'N» AAGEey SYhTE D10, iWnQPFhL,WEd at 158 f or
6 m nutds. An ice-cold sol uti ommﬁﬂxheo@&ammmpemm | ani e acid ester in

dry et h;il acet ate &1&8’0"194 y thgaspdinth srr efdtbelekogiitidl (£ Fa: ?éh‘él ingratepri( 00 & stl rred
[ er r] was d vdp JhWPlﬁu%t g ml'éﬂcﬁgﬂb%ﬁmé’tp f*‘é 1 ias rtué')}:cﬁxéc %m e or

hydmc oum an cmperazures. Immedia
[er I“j hour . 30 amorphous soli rf){ &k&@ h %%&M&de@gﬁhe@a@h &/
‘geuo t

bi car bonat e sol UiricdBvef 20, o3vewatsey ;(ri’d b t&Ornﬁi‘ﬁha(&ﬂda.t hen the organl C
| ayer wds dried over magnesium sul phat e. . The magnesi um
sul p{;;até was filtered off and the soR?’é’HF’Feﬁ'oved in vacuo to give a

SALT OF FLUCLOXACILLIN AND PHTHALIDYL 6-{(HEXAHYDRO-,
45 IH-AZEPIN-1-y) )METHYLENEAMINO]-PENICILLANATE 45
A 10% aqueous solution of the sodium salt of flucloxacillin (4.76 g: G.GIAMD
and a 109 aquecus sofution of phml dyi 6]{hexnhvdro-1H-azepm-1- \Hmcthwleqn
50 _ amino] penicillanate, hydrochlorids (4.93g: 0.01MY were mixed at ambicat tem-
: peratures. Immediately a white amsrnroua solid precipitated which was collected,
30 washed well with coid water and dricd over PO, in vacuc to give a 67%, yield of 30
the combination szlt.

EXAMPLE 37

PTHALIDYL 7-(2-THIENYLACET
.. SPORANATE {cephalothin ester)
2 3-Bromephthalide {3.37g; 9.025M) was added o a stirred suspession of 7-(2- 55
thienylacetamidocephaiosporanate  {1045g: 0.025M) m  dimethylformaraide {75
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yell ow foam The foam was dissolved in acetone (80 m) and water (80 m).

The solution 35 was vigorously stirred and the pH adjusted to 2.5
wi th 5N hydrochloric acid. The 35 acetone—was—evaporated off in vacuo and
t he agueous extracted with ethyl acetate 35 (80 m). The

organic |layer was then diluted with petrol 40 [err] (70 m) and ex-
tracted with water at pH 3 (100 nl). The conbi ned aqueous extracts were

‘saturated wjch solid sodium chloride anq7~4§37 the oi | |y _upper I ayer20 .
.renoved. The it nas (gii 53 fve”: T Ibu arlu'r( - fu == 40—t-eted. ... -
The sol uti on was 2 i diLtiel o, BRs tss™ Btk %@@k‘io ,‘mﬂﬁﬁ "B sol i d
was then filtereéaafh r&ﬂdn dﬁJ ﬁﬂgf’ Y icelbdl rmugr ( . G508 mlfar /{91 th fo u%%l am ne

assay = 94. 9% 45ambihe creamy/wtite solid whick » \.cmmud Lollm.mu ind washed ieXANMBLELG30. 45

PENI CI LLANATE. HEECSnE ! ~é|”F "¢ GBS YOH s peidert Piogrpntogragg, 0. 02m)
and triethyl ani ng%,t‘ ‘ﬁﬁt‘[ o 0. 02) *n)‘”’\)&ee “fSh ‘éd Wrtheoae 8t B P140 m)
cont ai-ni.ng 1% V\B.tel’l-hcﬁtf){yﬁfnnstai Ayl G50 the suspension for [err] hour

.pot assi um bi car bonafthe nréagied @:rE2anYin aad reBrotrd drmor B Gelidi by dissolvifg(t in the
-met hoxypht &l i de “;((p:;ggg"“j‘i;c@‘;g%rrj“lm?é%t qé{o@fhfaﬂﬂ},’f?%“m {(}Lﬂﬁlé‘”ﬁqa!rb@@ﬁ 10
) xa‘lreégpmidﬁ(ﬁlﬁi; Fat ure for

vigorously at the solvent evaporated in ‘a\c i iy soiid whi

4 hours. The mi Xivith@ rirelof ate@:ﬁl&?&ggéﬁﬁhct&étiﬁ, b, 3 &ﬂtl-%l‘l@-mf@ 30 P{{c room
tenperature to about <18@mm gdicaRdhipt uaomﬂatcer*:(oﬁ@f) mntiu) ahasneadtiedprand t he

sol ution wddhe o;Ei { mméo‘q‘pn;;, frtcarbarTan ersipnt pned 2 riceslisiian 40131 ) .
water (40 m) and t HeholRmaE ;qi‘fy BRTC80 MY Wad added to the ethyl acetate
| ayer -and, vmth Vi gor ous stlrrlng t e pH was maintained at 1.8 by-dropw se
‘addi tion of 5N hydrochl oric aC| d. The&EXgyglarh 88.1 aver vvas separated, dried
.over anhydrous nagnesiu ! j dry ether. The
solid was fjltered, WashryL 93‘519 Nfé,?,?r &{iﬁLm $158314R BF

1,377,817 Method 8 A further quanti tyz%f
solid was obtain P q Soldh(g %Sa’(t|Og|b§“mf{]a’3@a;sfh/éﬁa§$02aﬁdz qmu%gpg a
propanol i ¢ sol ut ‘gﬂé& fgo L m B I ) Theic, PO p"”?‘-’ 21. 4%
‘Hydr oxyl ampfe as gayar n:k ox?mq Liture :ryld stirred z)r a fhnhf‘?c?.lciﬁtrl:n[:rﬁlc}}u:flls‘Li?calt \:\%

EXAMPLE 31. pouvcd into 2 htrcs of ice- water The aou;o us was ten cxDaddd | f'%uh.}/diorﬁ- [ 23
( HEXAHDRO- 1H AZ 0] md)y| Jhe PEN? @ﬂ,LEﬂ-ﬂEUWi HYRRESHL ORI DE

l ‘1 10 3
N-f or nyl hexanet h;{jp Eil m% Igﬂ : g‘b\\éﬁ s @ %dso‘lmﬁlo By gg) Bt her (200
1 ac 1 OV

m). Oxal yhy chl OEdh R8T el et

dropwi se to 10 ’0°-—60t‘ et ©bdiid obaineds ehitt @nitedkd 'Enﬁ‘l@..r{ﬁ[vﬁ] and the m xturé
sti+red at 0--5 forYF’érT]”glGu}“a/nd at 10 anbient tenperatures for 6 hours.
The precﬁpﬁated anm de chloride was gglJgstesh and washed wel |l with dry
ether and placed i nREeisataaby cioddARsE! §aHOhreRk alihid (& thi-Rhit hal i dyi-
6- am nopengxi | | anlat:@&tuwylnadcec nihd g lgqlr1@§JQ%3M"%M&n&|ﬂsa&1ndeﬂdlt shset hyks
acetate (650 m Yhufed s avhralbie - stirring and cooling in an ice-bath.” A
solution of ice-cold 2% sodium bicarbonate (450 m) was added and the
organi c | ayer 15 separated and shaken with ice-water (500 nl)

cont ai ni ng 2% sodi um bicarbonate (10 mM) and then dried over anhydrous
magnesi um sul phate. After filtration the solvent was evaporated in vacuo
to yield the phthalidyl 6-am nopenicillanate as a foam The foam was

di ssolved in chloroform (75-mM) and triethylamne (7.0 m) was



20 added at - [err] to
chloride (4.8g; 20 0. 025M
. .dropw

[err] hour 'the terrperature ‘was rar sed to [err] Wit hin [err]. hour .

- 40C. The chl or ohexamnet hyl enei m ni um

in chloroform (35 nl) was added

At

ng—at———fer+1—for

The

solution was evaporated to dryness in vacuo and the residue stirred with

di ethyl ether (300 ni).
tiltered off and 25

‘r ezt due di2ésol ved i n i sopropanol

(25817 25 The sal

|
Undi ssol ved triethylam ne hydrochloride was E
t he sol vent again evaporated in vacuo and the ;

¥

ution was cooled to 0C:

- Wth stirring and a solutio
: m) was added. The product

 a sgl ution of dinethylforinankde (
- for

with dry diethyl ethcr.

d| i gopropyl ether with an 8
%

(a) PREPARATI ON OF CHLORODI

(6.35g; 0.05 M dissolved i

d 35 was filtered al

. solid was used i medi at el yof

+ PHTHALI DYL 6-

(N N-DI I\/ETHYE
Met.hod

40 R sol uti on of phthali dyF

salt (10.40 g; 0.02M in eth

2% sodi um bi car- bonate sokuft ion

m. of 2% sodium bi carbon®t
filtered and the sol ventg 4%
45 sphe f oam was di ssol ved r‘n
triethylanmine (6.1 nl)
‘added chl or odi net hyl -

ylhcE

[}

(40 M ). The terrperature&w&
solygti on was then evapomt 2
treatied with ether (30& n9
of f iir. vacuo and the gtn o
sol ution was cool ed to [&r{]
i sgpropyl al cohol (2 ‘_‘ﬁ‘d )S was
etheri. Yield 1.6 g¢ EX )
1, 377, 817 £ w
PHTHALI DYL ESTER CARBENI @I 18
PENI CI LLANI C ACID) The & sd&d
di 8persed in dinethyl- 5. 3%

3-Brc
suspe€

mopht hai i de (6. 39g; 70
nsion and al | owed o
a periiod of 2 hours at q‘jrbl%
intoiice-cold water (100D i
aquedus sol ution extractgd

sodi um bi carbonate (2 x 250
dri ed over anhydrous magnesi
was

fe'}m%

The jpEdduct

8.
i Qi

b N hydrogen chl orj
| agedei e 46% zyi gl
was re=precipitaj
very. 30

[en] ™~ (=] O o o0
DRRM f1 M CHLERI DE
her (50 m) was s
B. 659; 0.05 M at
rnpegi agelsy ahd2wa3h
t hef reaction bel ow. (
RVAM DI NE-N ). -PENI G

eco
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6:::31m n)penr Ti I°T ani ¢ “acid
yl ‘acetate (500 m) was

m sal

314 m) and water
ign), xied aveg
effoveéd T n"vatuo™t
bf orm (75 m) and
0 - 40C. To the_ s
chRor §de= (£ 58 g=
bd to rise to [err
ness in 50
d..f 1| terad.c The et her
vedl in Tsopropyl™ alc
fh $tirring and 8. 5N
ded| A saolid S _preci
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d and was washed wel |

bd with dry ether.
D) PREPARATI ON OF

ragnesi um sul phat e,
D give a foam

. 02M)

de in isopropanol (2.5:

[ ed from net hanol -
Hydr oxyl am ne assay

30 EXAMPLE 32.
Met hod Oxal yl chloride
ow y added 35 to
[err] The precipitate
The

PES FAAete ye apums TG e

LLI NATE HYDROCHLORI DE

p-t ol uene-sul phonat e
hor oughly washed wi th
(250 mM containing 7

o it was added

irred solution was
in chl orof orm
wthin 1 hour. The
acuo and the residue
was 50 evapor at ed
pbhol (20 m). The
hydrogen chloride in
pitated out with

f

) EXAVPLE 33. [err]-BIS:

LACETAM DO

t of carbenicilli

vy
o~

WA
f ol
[ em)
nd
et hyl
ang wat er
500 phat e

5 added in one pot
a further [err]
Deat ur e khe o eac

acetate (250 m
2x250 m)

0

0

(421

-0

T~ - [sa}

Product of Example

o of gpmem de €100 m) at OC.

he di ester which j

After fi1tration the ethyl

(6.33g; 0.015M was

ion to the stirred
our at O and then for
ion mxture was poured {
br eci pitated out of the
) and washed with 2%
and 10 then
acetate
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concentrated in vacuo to ca 75 m. and diethyl ether (100 nil) was slowy
added to the stirred ethyl acetate solution to precipitate the diphthalidyl
ester as a white amrw 85%vt+etd. 15 15
Recrystallisation from ethanol gave the product as a white crystalline
solid in 15 69% vyi el d. EXAMPLE 34. 20
[ery]-BI SPHTHALI DYL ESTER OF .6.[ g},/[ err] - CARBOXY- 3- THI ENYL- -
A-BO-—PEN-CH-EANF-E~AGH-B-Z0-2 TR e—gH-Sodi-tHR-—Sat+ s
D-[err]-carboxy-3-thienylacetani do penicillanic acid (8. 3g; 20 0.02M
was di spersed in dry dinmethylformam de (100 ml) at OC. 3-Bronophthalide
(8.52g; 0.04M was added in one portion to the stirred suspension and

allowed to react for a further [err] hour at [err] and then for a period of.

2 hours at anbient tem 25 peratures. 25 The
reaction mxture was poured into ice-cold water (1000 m) and the solid
25 which precipitated i mediately out of the aqueous sol ution was extracted

into ethyl acetate (250 {m){ anfd washed with 2% - sodi um bi carbonate (2X 250
m) and water (2 x 250 i) jandjthpen drjed oyverl anhydrous nagnesi um

sul phate. After filtratijogi{the] 39 =2 = =« 2etihyl acetate was concentrated
in vacuo to ca 70 m . ardZdi etpyl ether (100m{) was 30 slowy added to
the stirred ethyl acetate%golu ion to precipitjate the diphthalidyl ester
30 as a white anorphous sgllid | n_90%yjiel d. Rgcrystallisation from ethanol
gave the product as a wjitg Tr stal¥ime Solvrdlin 70% yi el d. EXAMPLE 35. 35
COVBI NED SALT OF 6- [3(4 ®HL 6- FLOUROPHENYL))- 35 5- METHYL

| SOXAZOLE- 4- CARBAM DO LEN Q LLANI C ACI D 35

( FLUCLOXACI LLIN) AND PHI|T: LoD [ €L r 1 AM NO- PHENYL '
ACETAM DOPHNI Cl LLANATEuAg lutj on of thevsodiymsalt of flucloxacillin
(4.76g; 0.01LM in wateg |(£Q0 ) was m xed wi tth a solution of phthalidyl
D(-)-[err]-am nophenl aggt grji dopeni ci | | anat e, 40 40 -
hydrochl.oride in water=(18Q m t anpjent terperatures. Imediately a =

whire 40 anotnhBys

well with cold watef agg ie

the conbination sal & EXAMRLE
ys

o 3i

over [err] in acuo to give an 85/ yield oﬁ
6. SALT OF FLU¢LOXACI LLIN AND PHTHALI DYl =

'

6- [ ( HEXAHYDRO A }0% agyeoys, spl ytion of the dodiumsalt of flucloxacitiin
(4.76 g: 0.01. M .and 381080 aqueous SOl uty oft qf pht hal i dyl 4
6[ ( hexahydr o- 1H &egi ngl-%lf) met hyl ene- 50 am no], penicillanateg

(A

hydrochl oride (4793g; &./04M)
| medi atel y a whi t e sanBiphqus
‘washed well with coledd §qten 2
yi el d of .50 @hezdanti n
7- (2- THI ENYLACETAM DO) €HPEALO

re mxed at arbient tem peratures. =4
oli d, precipitatied which was collected, 30 o
dried over Terir] in vacuo to give a 67% .

ion salt. EXAMBLE 37 PTHALI DYL &

79; 0.025M ) was addefijtpia stirred sus%ensi dn of 7-(2- 55
r hi enyl acet am do ) cephgi{dspor afe 7 16, 4 g B. g25M in dinethyl formaraide
(75 20 5| A 1, 377, 817

20 M) at [err] and %kegm'xture reacted for {[err] hour at [err] and then
for a further 1 hour at {aghi n”t - temeraturey, by which tine a clear
brown sol ution had fornmgd< e

5 2
g =
S E NN e O e
OQ“-—-d (o TR B
o
&

| Td *preti fi tatgd which was col | ected, washed-

NN

P

PORANATE [err] {ester) 3-Bronoephthalide (5;.'-.'13



reaction solution was added to ice cold water (ca. 1500 m) and stirred for
20 mnutes and the creany/white solid which precipitated collected .and
washed wel | wi th cotd—water—and—then—freez \ .
““anot phous-powd&f . “Bi ochromat ogram T 5 |nd| cated two spots one maj or at 5
R, 0.90 (ester) and a mnor zone at [err] 0.39 (unreacted cephal ot hin). i
Hydr oxyl am ne assay=: 73. 6% The unreact ed cephal othin was renoved from the
~solid.by dissolving it in the 10 m ni run anount of ethyl acetate and }
__waghing twsce wth 2% sodi um bi car bopatg7 10 and water. The orgagic

| ayer was dried over nagnesi um sul phaiée (anhydrous) and the sol vent

evaporated in vacuoj®q.yijeld a sti¢ky solid keh,soljdified u on
trituration with a pgjture of di &thyl ether an p‘étro‘Pem’n et D. P. :,
40-60: Yield 65% The|n.mr. spectfum indic thiat the mmj or COTponent f
was the A3 isoner wih agprom 15 mat e! 0--20% of the A2 |soner. A
purer . sanple was o f‘ai med By rectybtallisati < | @5 3dr din i¥soBr bpanol
al thouigh the recovely |wag only 50% Hydroxyl e assay = 74.10/ EXAMPLE

38. PREPARATi | ON 21 THIOPHTHALI DL ESTER OF Met hod
BENZYLPENI CI LLI N 121 € ° R @ | 2 g < 2@ AgsUspension ¢
of sodiumsalt of be®izylpcniciliini(7.12g; O. A1)} was stirred il] dry 3

DMF. (50 mM) at 0@ |To|this was hdded, in g porti on, 3-brono-2}thio-

E’ﬂgnan ﬁnpood (kb '39?Aﬁ:m(m1n

phthalide (4.58g; Q2W) [i m dey D.{P. (20 m ). §The |r eactd op. mpxtyre was
al | oned 25 to%/zrmto room tenperature stlirred f6r & furfher 2 ;
hours; After this tji it was P5 poured i 2{litres of ice-water. The |

aqueous was then ex 200 in). Thc chlofoform

. tracted with chjoroform (3 x
extraci s were corbi r_ga;Ei‘, dri ed over|jagniesium®{l pjatc, filtered ahd lie
sol vent renoved i & [\@gtio] P h& gm was tal kgng % ifl rP me hanofz (20D ml) and ¢
treated with chargéaé The sol ution was fllter@j arnd the 30 solvent ¢
evaporated of f i nsvqaclio. The pal e yel | ow gw”i:‘;: wag trituiated wijh petrol
30 ,10--60 anid azded (B pbrai gedg Wwhi ch wasTflidterdd of s asi dedrded. Yield !
1. 39 = 13. 3% E)EAN@LI::_' B9. | Representiati ve corrﬁquﬁ:ls made by the™ pr eciedi ng L
Exarrpi es were %l.lb‘EE@ ed 1o 35 ° |'an experﬁr@ tq deternmne thefr ;
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24 1,377,817 24
WHAT WE CLAIM I S:- 1. Conpounds of fornula (I) and pharmaceuticaily
acceptabl e acid-addition salts—oef those—cofpounds—of fornula (1) which ..
contain a basic nitrogen atom- [err] 5 wherein X and Y are the sane
or different and each represents oxygen or sul pﬂ represents
a straight or branched, saturated or unsaturate mmullu““"mjumar bon

radi cal ,having from1l to 7 carbon,gjqns, in whith any tWo adj acents carbon,
at oms. mTﬁ%@;?;_- ArboTyT T TSy stenTwhi-chmay —car Ty one~oTr nor-e=-
substi uents; 1. E'ﬁ'}s)é dt:sﬂ-f xgg(lggfefp apI ‘?:Dngkalﬁyﬁll‘ a:‘*lrcc&qxcl hcxca-:lzalé){igzy I, ar yl or
aral kyl groufis @rihede dipaunds of aHAGH ( Qﬁﬁﬁch&%..ﬁﬁ hﬁglkﬁ 'trnf:cn AtoMm i~

10 A represents a group of formula (I11) or (Il11):- [err] [err] wherein B
represents hydrogen or an acet oxy.ygﬁoup and [err] is an organic acylam nos
group, a group of fornula IV:-alk R a [err]
15 or a group of formula (V):- RZVoRé.Merein [err] and [err] each
represent a [err] al kyl group, or [errj(]__I nd [err] taken together with the
nitrogen atomto which they are attacheci]aforma nonocyclic ring, the fore-
20 goi ng definition of conpounds of fornmula (1) being subject to the
provi sost hat wiReNX 20 YArd Se @@ U@t o DB cpredhdd duybeBloF hudhdr;NOt thes
D(-) [ err]-anm noplenyhae et dorgriedpemhed cRinssuhyddiogerhydicasted Y are both
oxygen and Z)rzlrjia;%‘?‘é’“ ‘g}%ﬁlr %@%’% Foé:gpf} “’E%h}ﬂlﬁé\aE@%W%C?ilsws aghgied in claim
1 wherein X 8rdg Y arndla e TBErH Yo% Gefio At Bh utically
accept abl e Sf&ﬁc&i&m%%ﬁiﬁﬁae‘ éoﬁpgurﬁz‘.ﬂzggﬁ’ d]m’ ) Or%.r q&%%%‘ ﬂngg as g ai ned®
in claiml or cAabreen®aglogrdifamoge Olipe@Hj: i s an organic 25 acyl am no
group. 4. Conpounds as clainmed in claim3 wherein the group [err] is
phenyl acet am do, 2-, or 3- thienylacetam do, phenoxycetam do, .
[ err]-am nophenylaget a —~THer r ] - guani di no- pé&ka- hydr oxyphenyl acet am do, "
[ err] - carboxyphenyjacét amjter; [‘Br r] - sulp¥hephenyl adet ami day 30
[ err]-azi dophenyl acetam-doys— [err]-am no- 2olQr B}C)—-ciHIgsia enyl acet.am do or

24

p- hydr oxy-[err]-an no- - 30 phenyl acet am™&8. Can
1,377,817 25 5. Conpounds as' clainmed in any one of .he
precedi ng cl alljms erein Z.in fornula §I ) is a_ 1, 2-phenyl ene_group which
may carry onf. 0t HafE st TElehits i REUDH AR I8 2p Qg acYlamisinounds as

claimed in any oné of claims 1 to 4 wherein Zin formula (1) is a group of,
formula 7. Conpounds as clainmed in any one of the preceding clainms wherein

the group Rin formula (1) is 4 t hyl orophenyl group. 8.
5, 6- Di gt hoxypht hal i dyl 6[ D(-) T -‘ETrfi no- phenyl acet am do] peni ci Ilg anat e
and ' NH N— ' . .
: N, @ W
Cc
7N
CHy CH3
or 2 group of formuia (V)i 3=
R?
Ny er
N—CH = N—
J/ 4
R:l .
V)
wherein R¥ and R* each represent a C,_; alkyl grovp, or R® and R* taken together i
with the nitrogen atem to which they are atiached forin a monocyclic ring, the fore- 15
20 going definition of coipounds of formuia (I) being subject to the proviso that when 20
A is a group of fermuie {(I) R! is not the D{-)e-aminophenylacetamido group whea
R is hydrogen, X end Y are boih oxyvgen and 7 is a 1,2-phenviene group.
2. Compounds as claimed in claim 1 whierein X and Y in formula (1) are both o

oxygen, and pharmaceuticslly accepiable salts of those compounds.

25 3. Compounds as cleimed in claira 1 er claim 2 wherein group R! is an organic 25
acylaraine group.

4. Compounds as ciaimed in claim 3 whescin the group R' is phenylacetamido,

2-, or 3- thicmyilacetamide, phenovyvacetamido, w-amzinephienylacetamido. e-guanidino-
para-hydrexyphenylaceiamido, e-carboxrphenylacetamido, w-sulphophenylaceiamido,

30 a-azidophenvlaceramide, e-amino-2-(or 3-) thienylacetamido or p-hydroxy-e-amino- 30
plienylacetamido.



10 pharmaceutically acceptable acid addition salts thereof. 10
9. 6-Methoxyphthalidyl 6[D(-)[err]-am nophenylacetam do] penicillanate
-and phapmeeu{—I—eaH—yL—aeeep%&bI—e—ae—l—d—addl ti-on—salts—thereets 10. -

6-"Chl"or. opht hal-i-dyt " 6[ D(- "y ['err]-an ‘nophenyl dcetam do] penici I’ [anate “and

pharmaceutical ly acceptable acid addition salts thereof.

éﬁeﬁgl acet ani do] 1éeni gi I5I gnl’[ IenﬁgﬁlSOEKgmrgglelu??/cje!ﬂlm,mgmtmmnulgc| d

addii on sajsts thereof. 12. 6- Bronophgirahy dyl
TOCT)T er r [=am nopheny ACEEAM 09imcaP &N glolg q,pg,mgq %. ce;utl caI I y
(Y Ca

accept abl e aci dsagai (1)aha 3alphs REEQP b bhe dd &Rk 03 II in the

6[ D(-)ferr]-am vemien Iacetamdo] pen|C|IIanate 20 20

phar maceuti cal | k/, a%cér& Heindduicey o Saly kF?e‘I équ“ F4in formula

2- Thi opht h&l i dy yis ]‘ am nophenyl acet am do] penfcillanate 3and

phar maceuti cal I y accept abI e aci d addi t| sal ts thereof. 15.
3-Methyl phthalidyl 6 [D(-)[err]-amnm noORhepyl acetam do] penicillanate and
pharmaceutically acceptabl e acid additi/om\ salts thereof.

25 25 ; 16. Phthalidyl 6[D( err]-am no-3-thi enyl acet am do]
penicillanate and phar- maceutically acceptable acid addition salts

t hereof . 17. 5, 6- Di met hoxypht hal i dyl 6

[ D, L-[ err]-am no- 3-% ha Insleestmmxfslo apeat of tht gratieg phias wacduthe galyp v

accept abl e addi ¥ Blrgo%?i ir ehoxv I!(;- 'Jx?g(gr)ogirmlng rI?e 'Erb'al 1Id yl
6[ phenyl aCﬁ) ani qmlmQ&E]ﬁc h)j’ é I ?c- dditjo p lts tlu?coﬁ Fmiee
5, 6-10i met hhoxypht hal | ey eth@{) jeniiac @t M. Baimoppﬁmc@mddapaéeemuaiasc and
6- Met hoxypht hal |H!I§4Ina@u Iaaceetnaaddd@ saits piertpm | | anate. 21.

3- phenyl phthal i d | ’% ;% didalni ¢ é‘ﬁ’I‘@P cm&g;:veuolzzr\fmcﬂhm and

3. et hyl phhal | &Y 4 ﬁﬁﬁ%&ﬁ?ﬂ (o RRN S 4l ey Brdflhapt habi dyl

6[ (phenyl acet am“d@bmmcemIkdxlama%@amé%&ld aodmon <alts the aI i dyl
6] phenoxyacet am do]i2. péﬁirq:ndphasieule 6[28- )a-ainr'hﬁtemelcemnsachr;ﬁmtam:l&eoraedI yl
6[ phenoxyacet- ampﬂﬂ]”a‘iﬁ%j‘ﬁlél aI"F‘aﬁfichf é“};zz )'tmnxgérs "B aI dyl. 1% ,

[ phenoxyacgy ani gﬂlrmpémcmy caaéizaem ddition <1 Pl i dypeignee =d a0
[ phenoxyacet am |14.perritdphdhaliagt e 6728 )u—anthE)l Hc@l}{xjmdol penicillanate  and
6[D(-)[err]- guamhdrrn@htgalh ccou Iaem dicmpetsam pf. penicillanate 40

and phar maceut i cgl I Cd ﬁ : dfdi"’e‘IO fitgideinefeaigfianaie  and
40 29.. Phjshal i d’yI 1600 @iﬁiﬁ@#“% )I;I 0‘4"2 B3 Teh Dyl Anenylaget amdol
eni ci - - | rRddeuti IR Bederiadd ararmcaammmcsatl-g M»raﬁ:cepta aci diftion salts
t hereof. 30. Pht hat.i d IDlmﬁthoxx P! nh'almyl 6{D,L-«-amino-3- rhxcn)laccmmido] penicillanate

[[ e ]- guani di ndﬂ‘i’IP I@I‘\f‘ll fereghn % ~penicil- lanate and
phat mgceut jcal |y a Salts) aﬁgu,elgfw 45 31,

Pht hal:i dyl Q6[ [err] @us my d@ce Iﬁd‘ﬁb qmldpp@kv(;d ilahanat e and
phar maceutical ly 2iL 3- phd@lpﬂﬂahd‘l OIpl‘f’nva“'n'dOI penicillageept abl e sal ts t her eof :

32. Phthalidyl e|3r 13} F'&E’}é‘ InPﬁ’xﬂ” i ci | | anate and:
phar mdceut j- cal I y2 ‘é’@} 1d0;§g‘m;h‘1§iqcr] Bi spht thal i dyl
[err]-carboxy- phenY a@%cﬁm xomﬂfv‘ﬁb&ll lébf[lﬁicﬁ)x\a mido] penicillanaid4.

[err]-Bi sphthali dyIZ6 GPE -@dph 1alclalr61¢p kBactthnuéﬂyImc@amm do] penicillanate.
50 25! 27. unlp"ﬂhah lﬂ 91 penicillanate.

- Y 1- rnx nylacgejem gpeniciilanate
616 acige sy Lo “3%@ IR g e
6[/[err]-am no- PMEiIR exs[ =@ uoprr@axhammldm}mdagmleinlrﬂ)Ian@ctue:d- and
phar maceut i eal | yanac@ rabrhqetua@hd"ua@dabltnom agiggion salts ereefof . 37. Pht hal i dyl
6[ - (3-o0- chI or oplana eﬁhtﬁﬂtﬂﬂyml srargrd- g\gj aﬁ%dr@ﬂ;cn ylac ﬁ@ﬁiﬂeI | penisd:-

| t harm"f‘umc Y acLmeth 1..1d iion salts
anat e. 31 h*h alidyl 6« -squnoFgI 1e lafqa nc10 é) l]m"te and harmaceutically 45
55 230 accepiable salts thereof, 38 [ D( - [err]-am no

( p- hydr oxy- phenyl aget ahrhdm% I&ﬂl&tblﬂ}'lsaﬂ‘al:‘e'aa"vﬂd pRair: hae:eu:twricmahvc%mcept abl e

acid addl tion séﬁ"&?uﬁh Esd ercof.

o, fB-Bisphthalidyl 6 [«-carboxy-phenylacetamido] penicillanate.
: 34, o,p- Blspht}\ahd\' €{ u-carboxy-3-thienylacer 2mido] penicillanate. 50
25 35. Phthalidyl 6[o-azide-phenviacetamido| penicillanate.
36. Phthalidyl 6[g-amino-f-cyclohex-3- -envlpropicnamido] penicillanate and
phaninaceutically acceptable acid addition salts thereof.
R 37. Phthalidyl  6{-(3-o-chlurophenyl-5-methylisoxazole-4-carbamido]  penicil-
35 lanate. 55
30 38. Phihalidyl 6[D(-)«-amino{s-hydroxy- p‘*mxhc:zzr ido} penicillapate and
pharmaceutizaliy acceptable 'Jud audmo salts thereef,

penicillanate and 10

e it

b . S S SO e T ¢

Farn o ————



26 1,377,817 39. Pht hal i dyl
6[ (hexahydro- 1H azepi n-1-yl)-nmet hyl -eneam no] penicillanate and

pharmacautical ly acceptable acid additi or—satts—thereof. 40. Phthalidyl 6-
(N, N—‘dT’rr‘ét‘fTﬂf—oTrramdrneN -) penicillanate and pharma- ceut

acceptabl e acid addition salts thereof. 5 ““ml "II"II“" |i'i“m|
7-(2-thienyl acet m do) cephal ospor anat e. 5
42.. The conbjnation_salt of 6[3-(2-chl dsd%Bf | uor o- phenvl )5 met th 26

% soxazol e- 4-car bam dQ‘v}j mﬁﬂh:ﬁl |(t[alﬂ’hﬁndr@-@llqlcpﬁndyl phthabh by penicillanate
6[D(-)[err]-am no- pﬂmen'#a*eetlarﬂ»d@ cp yénndd hddanabas ddof. The conbr nation salt

of 6[[err]-(2-chlorg- Or,, qﬁ =duogistiorprmidioo N2 opepicillaGe and  pharma-
4- car bami do] peni CI(H’84I]II i (p“l 5.?}(;] ﬁfﬂh Al e Qilgolﬂ exahydr o- 1H azepi n- 1- yI)
met hyl - 10 “eneani nap. PENI GhbhAbate: 0,44;' A by Lmﬁﬁ)% el BLANL

5- oxo- 4- phenyl - 1- |mdatmmldpdlmyxl:x]lauperamirAaharnahadymgy[u( )uAmproQ;ﬁ@s'sC..fna;rdol he
preparation of co tAgeas cl rocess co ri ses 15
() react ing & Comauidyg yrr%r iR ”L? si?“““zh;‘”rzr;‘:“?);*z ity Sl
15 [err] A-C (1X) Qim.;ﬁmfo?@& MRSt er i Tyl n AU RS ’eolr‘y T Wwhi ch 1€
formula A is as defined iFeielid K{22- dlmtb\h <a)Xt£G}Iﬁ3]ilﬁandm®’fuoﬁdjﬁ}ﬂT}ub@ (hxr)axe—- [err]
20 or a reactiye ‘st ér P‘Pﬁ?'fsrf@f HePrepattioy o emppeds a5 daimehin chinf brafisk a X,
Y, .and Z and B ar e 8 reacting 2 20m6k 98l aim1l. 46. A process as claingd
; 1 u—:dctm'*a G;Q d L!P (f;') )
iin claim 45 vvherernacorrpoun for | XA) A-co-o0-u (JXA) wherein IRES
g defined inclaim 1 is reacted with a conpo@nd of formula (XA) 25

(XA) C wherein R X, Y and Z are as defin d A claim 1l under conditions

whi ch cause the elimnation of the el enen Qf the conmpound UV with the
consequent formation of the desired ester; th@ﬂsyrrbol s Uand V in fornul ae
(1 XA) and (XA) being such that U represents hydrogen or a salt f dE¥) ng i on
ahd V represents ao@XanQNé Erﬂaﬁg denvanve thereof, 11 vﬂuc%%cr%ﬂaphon gixgd g,,l:,gu or a

hal ogen atom or Ulremres&l b Ak ¢acyl group V% EpFeEs
hydroxy group. 47. A process for the preparation of a corrpound as clainmed

in claim | whierein the group R'in radical A is an acylanino group which
pfocess conprises rcacting a conpound of“cfngrrul a &XI 11): * C L M
S: . * 26 27 N\, 1,377,817

27 [err] C (XI1r)y Cor a silyl derr\c@m ve thereof wherein [err]
represents a 6-am no-penam 3-radical, 7-am ho-3-nethyl -ceph-3-em 4-radi cal
or 7-.am _no- 3- acet oxynet hyl -ceph-3 -em 4 Y '

20 or a reactive csterifying derivarive thereof, in which formula X, ¥, and Z and R are as 20
defined in claim 1.
! 46. A process as claimed in claim 45 wherein a compound of formula (IXA)

L A—CO-0--U
(IXA)

wherein A is as defined in claim 1 is reacted with a compound of formula (XA)

R
25 NNV (XA)
/N 25
X z -
N/

.<=O

wherein R, ¥, Y and Z are as defined in claim 1 under cenditions which cause the
eliminaiion of the elements of the campound UV with the consequent farmation of
the desired ester; the symbols U and ¥ in focmrelae {IXAY and (XA) being such that
U represents hydrogen or 2 sali-forming ion and Y represents a hdrox) group, an
30 alkylsulphonvlexy group or 2 halogen atom or U represents an organic acyl group
and V represents a hydroxy group.
47. A process for the preparaiion of a compoeund as claimed in claim 1 wherein
the group R' in radical A is an acylamino group which process comprises rezciing a
coempound of formula {XIIT):



radical and R, X, Y and Z are as defined in formula (I) with a reactive
N-acylating 5 derivative of a conpound of formula (XV)

~ 5 15 +erhﬁ—696—‘v')—vmerrer—n—?|san

.organi c acyl gr oup - whrch'rray' earry-a protected am ho gfoup, “rémoviig the

silyl group resent, by hydrolysis or alcoholysis, and, if a protected
am no group |s iﬂmmu I“EH'IHU ly converting it to a free amino group
un-der acid or itions. 48. A process as clainmed in claim
17 ¥\£1ere| n the réactive acyl ating deki ya- tive
—eonfound LXI.V)_A—S—-t-he—am—duhaLMe—&r-—hHéee}*anhydwde" 49~-*-76r-c0n‘p0m'rd—-as
tLC| ai n”e_d in claiml whenever e—hy- @ ess as clainmed in any one of
clains:45 to 48. 15 0. A chegfi cal (knternmediate of forrmula (XI11)
715 [erf] (XIl11) C 20 wherein [err] regprgsents a 6-ani nopenam 3-radical, a
7 am no- 3-nethyl - ceph-3-em4 radical da
le- 7- am-no- 3- acet oxynmet hyl ceph-3-em 4 radi gal and R X, Y and Z are as defined
°lin claim1, provided that when [err] i sYa 6-ami nopenam 3- 20 radi cal
..and X and Y are both oxygen and R is hydrogen, Z is not a 1, 2-phenyl ene
1. 20 r@di cal . 51.or aAiiphafivicetited athereid TRES- ir@rts(ﬁ@rﬁpsirﬁhdqgv.m-e@m@mnd as
claimed in any 7owénoo¥-meshydicepl- 33?11t‘bw¢4ﬂaner 49-aorgedt- nesex i thk-ogph-3-em-4
, phar maceut i cal Ids'ﬁw Euﬁ%@m\e? (‘)ﬁné*?ld %‘g,” foxmpin APnERLErEH NeoiYe%i ti og as
clainmed i claim 51 1n SFm sur?é for oral adninistration.
25 Rs SM THER, Charter ed Patent Agent R,

Agent for the nt.s. PATENTS ACT 949 SPECI FI CATI N@XI‘Y[B77817 The
ol owi ng_anendigils e e i h§egzr'grr;gzm @?Nﬂrr E075 Page
1, line 15, pagﬂm@. Lork@uinf; # RSEhte daitdCgrdupaRd @g@o4, l'ine
28, deletg [er rn]cutsar g:udamndr no - Pag e 24, delete lines 29, 30 and 31 ingert
[err] - car boxyp |/ g %cﬂi“meé in glaim Hrﬁ"frfg;g n th Tf‘-‘ht("bﬁ\ fgyl)ﬂ'ﬂsrﬁceﬁyl ace4

he

) ami do. ' Page 25, puived she 'trg halk b egr Dgo&lal WBdkpsert claim
a3 or claim 4. IHEly%T&MiEI Septe

R 24834 5 50. A chemical intermediate of formula (XIII.) 15

HpN—Q—COQ R

(X1
/C\.
NV
: C
! Y
20 .
: wherein  H.N—Q--- represents &  6-aminopenam-3-radical, 2 7-amino-3-methyl-
: ceph-3-ein-4 radical er a 7-amino- 3-accto),)muh\lccpa 3-em-4 radical ang R, X, Y
and Z are as defined in claim 1, provided that when H.N—--Q-— is a 6-aminopzna m—3--
20 racc!hcall end X and Y are both oxygen and R is hydregen, Z is not a 1,2-phenylene 20
; radica
% 51. A pharmaceutical composition comprising a compound as claimed in any
i one of claims 1 to 44 and 49 together with a pharmaceutically acceptable carrier,
i 52. A pharmaceutical compusition as cleimed in claim 51 in a form suitable :
25 for oral administration.. . 25
; R. SMITHER,
{ Chartered Patenr Agent,
Agent for the Applicants.
25
: PATENTS ACT 1949
% SPECIFICATION NO 1377817
The following amendments wcre allowed under Section 29 on 12 August 1875
30 Page 1, line 15, page 24, line 7 deleie 1 to 7 inseri 2 to 7

Page 24, line 28, delete % - guanidino -

" Page 24, delete lines 29, 30 ant 31 inser! ¢ - carboxyphenylacetamido, or @
- amino - 2 - (or 3-) thienylacetamido.

Page 22, line 1, delete any one of the preceding clsims inserst claim 3 or
claim 4.
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