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prepar % cephal osporins and pary he
prepar®¥i Gy 1“m vel 2- am  dopeni cillins &

cephal"%p 3} ﬁ?ﬁ?‘.l’ﬁ?lal{efi@/%@{. 2ty and hydrol ysPg IR E#E5e to their
correspon& ""fﬁ?“‘m fguigndy %’ # on further #2510 the
prepar at i e’iﬁé%“épt?’c%ﬁ‘“dol%én%ﬁﬂ&c 2% 2’5y am datl on of penicillins or
cephal osporins or by acyl ati.on a_2-amd penicillanic acid or a
2- ani do- 7- am ncfé‘@p‘?%ﬁlggﬂdrl % é‘lﬁ\%’ﬁ) PFFerﬁT&VEBAc"%cer ns the
preparation of and provi des or esal -am do- 6- am dopeni ci |l |l ani ¢ aci ds

and 2- am do- {rigm m,a\mgiﬁcma{&mm@@tﬁamaé@immmﬁns'tdrﬂmiramsn
2-am do- 6- abx’gz{m)s mddcxistujg5under thpé&ﬂ&lh(}lf |the Sltsl;e of Delaware, United States of

2- ani do- 7- *ﬁ%“e im#ié %élle‘k Yd’de:ephal o- 15
sporing al sﬁ 'ﬁ{n@:‘/i %{fs %\w 3t ﬁﬂéff“ fﬁﬁé‘é%gc%m

7-am nocepha b@@ﬁﬁ&ulaﬂva:ﬁmﬂail ynd in§st£1 m r am do- 7- am nocephal osporl n
aci ds. The i nvEnt m@cmnqmr mmedecsthetMaretﬁongé PelacqbnsoaJ@scsplﬁbwomﬂa@mpr epar ati on of

r la w ipnof -and oyl d ifli n
a pem cilliPe %spojg avmg nti ffc))??c g'c?vxt% and Sis a;é&ggse%c{) t gf-egorrcspon]glgg of gener al

formul RE: 28kid forms. The invention further relates to the pr ;ﬁ? n of these 2-amido compounds
20 i n whi chby a&fiilldtioh Sf Penfaitlink Gf l:dphdrbsmmsc&fmyadcﬂsp@ lof B zaﬂwdes -G, X and Y

when t aken Beeisidlpnig @ldyor areantidst hargihaserhlesporing a-lﬁdﬂavw @%ﬁ;@? when t aken
l§\;i[;docei

t oget her Wihﬁn‘iﬁiﬁ?.aitfn& S A Al ﬂ%@ ﬁfﬂ‘“é%"gma npl ete a

cyclicisel ecpdniiing! bR HaRinEHoRY I 2-ArSid@7-ARdx roxynst hyl ,
N-pyri dini uwydumatsh llOVldﬂ’d aall KisnoydeoX yhaptdn huoﬁ5f 7-aminocggrhalogporinl asidwhi ch a

penicillin ®rhy 7 m"@?cPlHk’PHﬂﬁ%Eq derivative tHer eof is 25
reacted wi tg g,%ﬂfgé? @f&ﬁgﬂzggﬁf%\é, Ec RORIErt *t'ne™2-8af boxy group or
its functiona [err] rlvatlve group i'nto an amdo group of the fornula
[err] ; the obt ai ned 2-am do penl cillin or 2- am docephal osporin is reacted
in areaction inert aprotic -%a‘ ent vvlth , @ phosphorus pentahalide in
the prgsence of a base to ‘E{f,xa corresp 2-am do- 30

6- hal ol m dopenicillin or 2- ami ‘do-'7- hal oi m docephal osporin which is reacted
with an al kanol to afford the hydrohalide of a corresponding

2-am do- 6- afk RenRL:Gihl ! ke | osporin which
inturnis h‘yggﬁ @%ﬁﬁ%&h\ﬂigﬁﬁﬁf %%&’99@ éﬁog‘l-[ }%;&g@l gﬁﬁiﬁg’gem cillanic
acid or 2- apitrdges 7@ wtyde Waﬁrtogpdﬂ wnal;ted CB@C electrOMydeoiwaiglgd:ep which, if
desiregd i s2HeBi | efnP‘éS‘inPlfl ehyhci d 5535

a

R el ok
group; in which a pemcx 1n or cep a sporm, or a nct10 1 derivative t ercof is
reacted with a reactive amine derivative to convert the 2-carboxy group or its funcuona]

|
derivative group into an amido group of the formula C—N ; the obtained 2-amido

Y
penicillin or 2-amidocephalosporin is reacted in a reaction inert aprotic solvent with
30 a phosphorus pentahalide in the presence of a base to afford a corresponding 2-amido- 30
6-haloimidopenicillin or 2-amido-7-haloimidocephalosporin which is reacted with an
alkanol to afford the hydrohalide of a corresponding 2-amido-6-alkoxyimidopenic llin
or 2-amido-7-alkoxyimidocephalosporin which in turn is hydrolysed with water to
afford a 2-amido-6-aminopenicillanic acid or 2-amido-7-aminocephalosporin acid
35 hydrohalide which, if desired, is neutralised and the 2-amido-6-aminopenicillanic acid 35
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2 or 2-am do-7-am nocephal osporin acid or an acid addition salt thereof is
reacted wt+h—an acyl ati ng agent—to afford the 2-amdepenicillin or

2- am docephal osporin which, if desired, is hydrolysed to the correspondi ng

penicillin or cephal osporin. The novel 2-am dopenicillins and
2- am docephal osporins provided by the inven- 5 tion are the
antibiotically active 2-am dopenicillins and 2-am docephal osporins and 5

t hei r phar macl ogi cal | y accept abl e aci H29348% tion salts in which the afido
group is represegt ednY 7LRAG Mo SRS &rlan WRE h&didhn Xail BerBd? 1SRN WAR

wi t hdr awi ng gr oupn afyRkifid agtnti t6 afltrd elbeez:ixﬁxmpexﬁwlﬁmsk BhiB@eElegdinOFhick, And Y ar e
j oi ned toget her deirddos hydelysed|tete Foemspvmdtnb Slm:m%roup (taken

hgl
together wih the, niky H8 rﬁb@ti‘i‘fﬁ’f‘ca ’fam‘W'}‘ B 2t oo T
i nvention al’so prQW HEmatabEicH9 LS elid)gadRion sal 1%QEQEJ%§°§§»/°gm sami no,
hal oi mi do or al koxyi m do der| vatl ves of these corrpounds Thus the i nvent| on

provi des a 2-am dopenicillin or 2-am d(?éephal ospori n or its 6 or
respectivel y ami ng resem@h?gme%m%ra ALk Fheta, 467 o wxnlamgémg gener al
formul ae [err] wheérel I's a genngil'Tin or cep osporln de group,
an am no group or a hal oimdo or aIOkonym do group der| ved from a

penicillin or ce alos orlna nethyl
by i iu et Sobart Tl A o e B et S o o

Y is an el e¢tron rwytaﬁda'tmcngr@rlwaxmeralsa(pﬁﬁ s YheAdoRespdBLE 02O respectivelget hgg t o
form an el ect r on aminptidicimidorsgalkoxritnide d rveru’psofdlpseaqmpamdd addl tion salt

thereof. 20 Peni.ci TSt RvateshRIpy r?ofj i 9 diwn t o
those skilled in fgrﬁg£§°s?“‘|“’°‘yb 1% ﬁ‘?‘ﬂ‘?‘él‘“ A %i‘ym“‘% e %‘f f‘““‘%‘ 9§TRE and

cephal osporins and i1 nclude for exarrpl e those sel ect ed from the foll ow ng

general fornulae: [err] 25
25 3 15 7.': S or j:':f_:'r"'zgl 053 15

3 wherein [err] and [err] are hydr ogen or | ower lé'ﬂ'koxy, [err] is hydrogen,
| ower al kyl or phenyl; [err] and [err] are hydrogen or hal ogen; [err] and
[err] are hydrog }h iR WELpodo¥din anli@Viedup Bk Y R¥hiciRfidoPhenoxy;
[err] and [err] %@%‘EE ﬂ&@%&%&&ﬁ&% )é%ﬁgéﬁid dfr(l)clgﬂﬁlo@bn ﬁ%@ﬁm@ I%ny is and when
t aken toget her wintethyly hedroamestyh Etmndlmmnx}mthyh of h@t oﬂmehﬂ, X is an e&tﬂrog ed

T o SRV LR I
is an integer frQmid)bd®ndeiralGnd @maﬂlcl;aﬁcﬁgeaﬁs d‘eﬂ'meoapoi?m and medeIﬂortekB@ppr ovi sos
that when a is 0,these sclectagrfwantthe folloving ganerabliaahuighen a is 1, ¢ is less than 3;
and X and Y are defined as set forth above. 10 As enpl oyed herein
the term "natural penicillins" |gcl udes thoseén‘vmi ch are 10 produced

by fermentation as well as thos Ifi"ast fare bi tmetically prepared by the
addition of certain precursors to "t he" f er ment@pi on br ot h. Exanpl es of these
types of
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penicillins are: Penicillin O, which is designated by the 2-carboxy
derivative of the conpound of fornmula (VI) hereafter where [err] is

al | yl mer capt onet hyl ; Peni ci-tH-in—S—315 wherera—fervr}—1-s

[err]-chl orocrotyl msrcaptorrethyl Penicillin V, wherein [err] is phenoxy-
15 methyl; Penicillin [err] V\,herein [err] is benzyl; Penicillin F, wherein
[err] is 2-pentenyl; Dihydropenicillin F, wherein [err] is anmyl; Penicillin

K, wherein [err] is heptyl; and Penicillin X, vvhereln [err] is
p- hydr xybenzvl . The term "synt héIZPIGOSPJem cillins" is used to inckude any

peni ci [11 0 WhLEH eatie AL SRAtE0 Plule APV AL T o gl (B ampogen ol | lanic 20
aci d. Exarrplpaf:ylpk hride®Card m&%{ rohgl whrcR f&C HI3S agf mg lﬁpl{%we.reln 21{) which is
desi gnat ed b&kylt lqwer aﬂt@xyizmcm b)(phymdew VxﬁltR‘VQhe@f;al\énl’Eepafh&Wdro@ﬁ formula (M),

whereiny [er PL "Q" £a ?thifhl\latﬁdhq Fﬁr‘??ﬂ %F%Y;’hf @FSi rr'ﬂ S
2o Fobreotth G AR TR B 5

di-chl or Opheﬂiysin)e 5)- et hydn-léfeges&&azp 063, with 1
i s nost desisreatd léartbauﬂseheh Aat Lntad lespeham 8i dnhlm@d Yagre gdfiadtas sagfomm er| als in the

"UE

procesgy of Mg 25 .. inventi ragess. is
oper aorT 1y prartigegiatls B, A crhel BRI oo *g("&s@zﬁ“@% Equal 1Y vel
utilising " sydiidied|certapepiedatsbrd i the f@BentRC bdihl Examph WE tfpé dthose skil | ed

i n the cephafcilesrare; Banicillint @, whchi lnéd;sum tazsthc@-nplmmdsl wi ded by this

f illi
I nvent |19n alsgg%) t%gls - @#%I tdg:rc erov IQ it 1ere1 bs “% g %OSI tion
"acet oxymet hyl; g’EtQéi'lH r\Jh]Ii'Clh R: cﬁeﬁz 1é r?? 111 E agentg{prEdu es to
afford 30 Dnhydmpemmmnﬂ,swhminch as"anﬁufa&tcnmmkedhea&n Rhes epB®;Sdntli on Wi t h ot her

[err] subst |1’FTH%1H§ &, wheggin R* is mlydeoxehopsy toupr {‘sehicheiti) papicitiing” "lyluscd met hyl ,
hydr ox¥rret it lﬂﬁp}é&eﬁ gglﬂh Keu ‘E’ th ??ﬁé‘téiﬁz‘fﬁgﬁ"él A %?}ﬁet hyl, By the
term " @phabaspan cetaiiest TEamh po @15( whiir@lﬁ T i G aRRBebRsHOr ant ¢ aci d,
such as, cephiiliot lherein RS® iaed- dtho&}Slaph'tHSlbsﬂ Dtﬁl Gllm,dﬁhevdileRéImS-(m 3-position
"acet oxy 35 d‘°“1°r°PW)h5y*Pe‘hY ’g@gﬁ 4 et aldiough o ds aiey .

Li

35 As known ;FHEEhERES liﬂ%iéﬁ%ﬁf @hes 'fim TECTRel L thoge groups

whi ch @re ebﬁfatereqwlywél rﬁngll“@gth PhhicllidM ek rc@ke t aken separately dare, for
exanpl e: cyanoAs kmot:vnm thbselshllctdonmmﬂh b@@ri t;)ItIy!be mcmddd,ﬁ cbmponmtshyl benzoyl ,

2; 3,5, 6-t et PHHEt p af%:é’f’%ﬁ b‘%‘f Pcar banyl
over s s L suznqﬁﬁﬁam T oD T, o e SIS L

, f
di(lo ) al kyanpi N rdﬁMﬁfy {hkﬂy Imsuu lpatafbxbmerﬂyow@eﬁlkaa&%am t;fnéfeugé
tert. -butrylotherthanadﬁ@)x vb( | ower ) al kanoy I aro I ) napht hoyl and
fur_oyl SUbSthFh c€gna Efwlal hoSe co; anvann twcﬁ g}?ﬁ n @tox yl
pyri dyLsul pﬁgm Mayléxuisﬁaayslaforém?f b ar yl S p(hony "Terrls wherein

[err] and [er r s hﬂﬂn berhdss dﬁll&%@ﬂtﬁe bham/eal ag) ingulqed hah@ggﬂupstwhiclﬁ hraor orret hyl ,
| ower 45 Clecua!l aw apfhé fepar 1y Pl@vxfer afap

di (1 over) al E%g}?) di ‘%/ carba PE?:E?ZOY éﬁ-t ?ﬁ%li: FI t I’O hal ogen,
triflugy ometdy didod) ﬂkyﬁSn owe$ Lﬁ%@nyl 40 ower

al kyl t hi o, dyclollowslkaabyk\akaslikpha o;l il (fhrophiesu M?»satukeylamalr lerisydhenytyano and

car b(|l O\Ner)aEkB%P?thylWHHm’tyhd’YF‘ﬁtlsé’@ yid fyrgsuinheny}; osubstugeB cagylsuphongls j s al so known
to those skilled in the chem caI art, incluged in those cyclic 50

el ectron withdraw ng gr ouRSs, X annd ) ‘E“z@@%‘aken toget her are, for
exanpl e: 50 [err]
1,291, 053 err] and [err]

when taken SEHaT shesh nbiat, B ﬁo,Pf N h%{?ﬁm meﬂel %‘hioxy shal ogen,
phenyl | phea:(dl RWenr) a¢ k qged mmrmllokmx thyl dowek alk etoeemgoe)}yl e.g.

2-pyri dyI #nyé% h°n¥1 T t1(1°W agylsulnh#fwl s oy prealiilgarbamyls t 1 o,
di (I over) al ﬁv kﬁié 1lle g%)? vg%gyd’ed Y H0R cyihQV\'er al kyl thio
or | owgy al kel \mhﬂw ng g & drd tal®f EbgdtRF rt, for example:
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5 are joined, they conplete a benzene ring fused to the existing
benzene ring to form 5 therewith a naphthalene ring; Z is sul phonyl or
carbonyl ; -Wis sul-phonyl—carbonyl or nethyl ene;- V is—exygen, sulphur o
nmet hyl ene; [err] is carbonyl or nethylene; and the broken line indicates
the presence of a single or double bond between these two posi- tions. 10
As is well known to those skilled in the art, included in those groups that
are 10 defined as "hal oi m doyl"” (such as chloroimdoyl and bronoi m doyl)
are those hakoi m do substituents mhrchzmnngerrved fromnatural and 4

synt hetic penl Tt Hb and (,ep Tat pr()ll s, | Or exXd e, {errf as enptoyed in

the penicillin fh %eﬁ‘ﬂ ‘rglzeng ﬁgﬁ) E% Jowen ]C%Eﬁ 1k°XY1 .-
hal oet hyl i deneam}-@ 1dy1 triha rm n':rg}ﬂ m%:thX 0! oé‘z jﬁﬁ(f%l%a B armdo?t hyl - 15

i deneanmino, 1 - & (lcwer)alkox-v, q&hﬁnb\x ﬂltvhyiblo Emalmlsﬂlpl;on}l and when R'* and R¥

[err] - hal opﬁenet ICtCP—anlcn Shigicd Joath g “ﬁ@ﬁé‘&%@% rm 5
1- hal ohexyl i dene {iap g;% Jxrdé Ir?focf,' ; 6a‘$1ytﬁé

p- hydr oxyphenet hibked SHEARAG <R icskred & : @100 Lfmé efind rskureeethsse@&taﬂm@rsporl n
forrrula(ll) rrandmelhaloz (2-thien )ethylrdeneamno Asvvrll al so he

known to thids ski | |&disivs th tth°S Y oup fe defi ned
ko, o, Skl KT oSl DR ldgfﬁlstﬂg P BRRE wii ch o
derived from nat tof @akampROR'S¥NdpRYddGn PR Pesitiliih | mﬁmla hﬁalsczsamplrr ns.

Exanpl es t her eof mengipeon- ehrlqethybdeeqmpinmyledhaiorr&he - lmoepwllmenaprcfdr-mbrla | are 1

1d 1 th
) ( l ower ) al Poxy ;1aclo a?t? frc%nj]% gqgffﬁ neammo a ogc;gm g’l%l’okoxy
([err] - chlorocpaiy ﬁdl the ckghAWBI & Jﬁ@mmn 2 -
phenoxyet hyl i denm@rrbmo,hal@ E-I(Z’ t]hlon;l\(:thﬂm okax wiilh elsoctiehynbwrd @nbia gkiled ,in 1 -
(I ower) al k - fe.artp dhat 2:5 deﬁned as]_“a.lkoxylmrdo are those lower

(1 ower) al ko yhexr‘ﬁ, ‘:rgﬁirfipg egﬁgr’ R PR TR o
(lower)- 25 al k@ YR dgp 18 ADAok@phlkdxya zerrqotoyed in
t he cephal os porr hidra@ramhacap do]eghylrdax;eadneo, —-(lo dr}aumy -2l - Iqmmxyerhﬁldene(xﬂno,
t hi enyl)ethy] i dene'a(fﬁvw?alk fdefF%"@BPs %‘ﬁk dﬂ CREHRIRO: nve%;tr on
are thobe. chmpou TeanR e
forma saccharyl foaﬁursa%)s&myi tat 1e.d(16%Qn)atkoxy Sacqhaﬂydnylgﬂl@lwanearﬂ_rhﬁse corrpounds are
desi gnated by t he f'dihel prefiemegl ¢oelp¢mﬁsaprovxded by this mr@ft@lo farer i hosen:gtdpomfrfe of
aci d-addi ti g saf¥aut rﬁ‘émr@ffhﬁ;ev@,%r O R L A T T & 06t | ned, s
above. Anong t he® cep §’ orins corres ‘h 8P substi t ut¥d
saccharyl cephal o- sporins (Illa) are sr m I arly preferred By the term
"l ower al kyl" as enpl oyed herei n,’-alati Z;i) i Comj uction with the other
desi gnated groups, we nean straight r ¢ QL ched chain al kyl groups
containing fromone to six carbon atons, y ¢ methyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, pentyl 2- ethylpropyl hexyI 2- propylpropyl,
and the like. Simlarl t he

" d- tr 1 alt hereofe wherein RQV\E’ nd EQ ¥ defr
al kanoyl as use 1335} d@cp?gf’% s&apiés 53 resp(ﬂ)dﬁg élsété@g{yi ubsnér de\éﬁcflhrypaﬁe@ﬁj{o-
desi gnated gr oupsponﬁgqmma)s,tersamglgtpra&&un or branched chain groups al so
containing fromone to six carbon atoms. As hal ogens al one or attached to
other designated groups, there may be used chlorine, bromine, iodine and
fluorine. Ag will also be understddﬂ:"@m ri nged substituents, whether,,
carbocyclic, e.g. phenyl, benzyl 43 =-<ef; or het erocyclic, e.g.
2-pyridyl, 4-pyridyl, and the |ike may' akso bd” substituted by 45 one or
more of such usual substituents as those set forth for [err] and [err]
above. Simlarly, tBeRaph AaleaRyl? iafenflGed hdrdif) Glonh 8in[ Bjidioransh [lerr] are
joined as referr eted Oesiginted egroupsywe s sarghtyclmmeorobrammdech@ﬁ aﬂdwlegrsa:sre

substituents al seonltaeﬁlmrfr"edofte(tio bd%féon St ﬁ% agég‘}%f’% fﬁ"l B[iz{lravm ng
group” is npant & ‘lgvﬁv’:;?y }ly é %‘h %S)etherem, ’rﬂgﬂﬁé’g vely 40

wi t hdr aw e' €Ct I ORGh T difeMas até‘dag @a,y O ChEih ok NEandred Rhal0 g@ig DS 50 Of
t he conpounds of cédiigngi faareRbd onsit hgbeb C?,torrlrsratlérs ozehseelencgqrcn?@ecrrwr ethdrr able to

designated groups, there may be used chlorine, bromine, iocdine and fluorine. As will
also be understood, the ringed substituents, whether carbocyclic, e.g. phenyl, benzyl

45 etc. or heterocyclic, e.g. 2-pyridyl, 4-pyridyl, and the like may also be substituted by 45
one or more of such usual substituents as those set forth for R'® and R'7 above.

Similarly, the naphthalene ring resulting when R* and R'" are joined as referred
to above, may also carry one or more of the same substituents also referred to above.
By the phrase “electron withdrawing group” is meant an electrophilic group which
50 will inductively withdraw electrons from the carbonyl portion of the 2-amido groups 50
of the compounds of this invention thereby making these groups more liable to
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5 cleavage by a nucleophilic agent, e.g. water, alkali nmetal hydroxides,

tertiary am nes, quinoli a—ecarboxyH-e—aetd—group.
The novel 2-am dopem cillins and 2-am docephal osporins provided by the

i nvention may be prepared by reacting a starting penicillin or

cephal osporin, e.g. 6-acyl ated penicillanic acid or a 7-acyl ated
cephal gsporani c aci d Wi t h a suit 5 reactive nitrogen conpound
Mol g i 2Dl @53 _Ehe
penicillin amavag:eenhahwpmucragm,telg &t alkili mdial thixkoxides, mardiapy amines,N y wherein X
and Y-have Ctﬂhilelms %ahe"b Ylwtﬁelﬂczr%ipdeﬂ ned. .S ch reactions are 10
wel | knovvn ﬁja L n&%‘;&% mﬂp‘ﬁ jg?% ﬂ?:ﬁre herei naft er
schensd i cal y]at raameg O;Lac mga RdntcOfkidO esu abM dopeni cil lins

of this invenive ontrog:tnt cogipoundl dvhive wilb replicet thathyctrm mrdery afindie nobel!
2- ani docepHEIBsP AR Agictin erhicghalompeh it gieHp Al 8o felsr epared by these

reactions merely by replacing the stgting penicillin wth an appropri ate
cephal osporin. 15 (A) 1) 2 ;3 . CH;
3i —N 1 15~~~~~~~~~ 77y~
1 ( 12 H503 X, CH2 C12, rCEH \ 15 a
2.) X-ud-wW CGsy d Y CO. Wwhere C.COOH is an organic
car boxylic vﬂﬁneﬁl X aﬂni Y have iche sarf;e meanu:f as h:xﬂgicég;el ‘ﬂileggfhﬁg} read@blisbre2. C) 2 5t

€| ~Art-an: sever are. Her
H O |CE0|CL énw UM n of thef ns. 5@1‘ invention.~It stoufy m 1<hydg§) ggn
or a'kall t the ne novel ?q—agjl ph o ms lis—mvennon may also
SCLVENT be prepare@”bY“théS’é‘T&?fC’ri’Uﬁrm eplacmg the starting penicillin with an
| SUt CCI | | Mapgropriate cephalosporin. 20 RL ez r/1
1, 291, 053 6 [err] Thus, for
exanpl the prefe[ra und t hi,s ition may be prepared
genera?l y by reacsl ng, ; y%‘t‘ﬁé’— ﬁ% | osacchari nl§
derivative, e.g. 5 chI oro 1, 2-benzoi sof hi azol e 1,1-di oxide or an
appropriately substituted derlvatlve 5 thereq;~C h a penicillin or an

al kali metal salt thereof in an organic solvent, Such as, anhydrous
met hyl ene chl ori de which contains an acid acceph&t CGOH stk i et hyl am ne when
the starting penicillin i s inits acid form Weanit Reoxsinaichsati on reaction

is conplete,
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the 2-saccharim dopenicillin may be recovered by standard procedures, for
exanpl e 10 the reaction mxture is washed, dried and concentr at ed,

e.g. under vacuum at above——10 anbi ent tenperatures-—The residue may then
be redi ssolved and crystallised froma suitable organic solvent systemfor
instance ether (e.g. 25% in benzene. The 3-chl oro-1, 2-benzi sot hi azol e
1,1-dioxide starting material is cornmercially available, while the [err]

and [err] substltuents on the benzo nouq@yggf t he saccharln 15 6
derivatives nmay be oduced—by—w ! orvenRtie 5t-0ces

penicillins 15 and cephalosporlns are elther obtalnable conner0|ally or
may be prepared by pro- cegd I, npmnmJn t 3a’aure Merely by way
of exanple, there may bemnqﬁigifﬂzlte at és htBﬁSﬂG 501 issued
August 15, 1961, to Doyle ét al, entitled "Synthetlc PenPC|II|ns"' United
States Patent No. 3,157,639 issued Novenber 17, 20 1963, to Doyl e et
al, entitled "Synthetic Penicillins"; United States Pat ent No. 20

3,159,617 issued Decenber 1, 1964 to John C. Sheeh an, .gntitled "Production
of Penicillins" and Unit gd-St@ e&E’;Pamehb“hb 3, 23?;561;5 ed March 8,

1966, to Nayler et al, enttk+ “ﬂso%&ﬁﬁwwﬂben|0| tﬁatives" whi ch
descri be conventional methods for preparing the various penicillins

enpl oyed as starting1R&} @6 &hmpl&i tht |pdfdri¢d cadfpound (III) e thie ddvirtiee nmytleogen
conpounds enpl oyedara‘pmed gnaally dy g cttnb@rdﬁfrdiyes diedolgyra ignl deﬂva“""—ZSg are gl so

obtai nabl e commer é@ 1%%5 e hl%zﬁ T an alkafj“gcefle Tf E}%he lg;;?ész %ﬁﬁ%ntdﬁggng,

avai l abl e, they né pﬁ% }go‘?iq ot 1n fieoéia[ii?a Q"cr@z@ﬂlaﬁm@'ivg&ledur €s
described in the g 11:1111Ersafhutﬁ aaamdnkwmnhet@ncteimm rektioh lisedmpletet he art .

The preferred 2- sam:hmcghhrumdwsrmsrn intay) tbe decaysred lgE%ﬁPdae% fri'esg aaﬁ%f“{cl |1 a),

nmay be pr eDarl%d SI I:r%we n:r}; T sls Whac:shre;l dn‘:ga hioﬁ%? ef’a%fd 11]-“;5 €S a
process for the prg Iﬁ)l Z &u nc@BhéiQe.g. 23 o)ﬁlﬁﬂhﬁhe ani c aci ds

(1'V) or 2-am do-7- amme@eqh by losmzxsothlaaﬂn dl3-d{o¥fjle hamngl ageniel Jeznmeﬂﬂal\“’orrml ae:
[err] wherein [er r:l]Valia@e’déﬁIF rﬁ@dk‘étﬂ@i/ bsﬁﬁ‘ﬁf‘t m d;%’(fiures VES whi gk
corpt i ses: 385 B AR e e ol ﬂaosphor us
pent achl 0” de and d@ well known 3Dthp N@fatiSe. IMEH:I SH v de;amw:,ttlhrean@ barmb
derivative of a nanmIStaas Ps t‘ﬁ:et219%6, emﬁ@d IAlugqqt (5VI1 Lot Raslsivaklogpided n (VI 1)

having the geper al , Iwhaal E‘ it ,gate“tgglc"ﬁri@S SR el PHRAT & abovg;
[err] is sub |tue§?f59§ 35&19 ﬁl@ Gohn C. SHeGH, 2nined “Prodaabaibal and
synt heti c penicil Irdﬂﬁx,lhni’()ﬁnciamamdl er,ateaIPhtyﬂtnﬁo CHPR? Qmatl fi ,March 84@966, to

[err]-chlorocrotyl Neiccaptﬂoﬂlétﬂw [}EZOX%‘EUS pen i Ya“" azl des‘Zlb 1’f§"rnl ,

methods for preparin empldye as St
heptyl and C? 7 the reactive nitry genb mpounds employ ed for providing th o groups 2:>
7 and p-hydr oxybengyhio & 1a§l@ rc5§1mdr§ialla o5, Uik $hokel itdttes Shbre Glice dref o0 Bvatldbizs e

cont ai ned i n nat uraéy amjbsymheied creadéplhalsequoir PIH@!C Eogdurez ‘iemlbqﬁlér )pﬁgft hyl; in

a reaction-i nert a féﬁl “C 1;1“?‘ i%plﬁ g Zrspec td a
2 am dO hal OI ce aogﬁgrlns TC! St k mJ| a
4 d nt1 @esod r c ?eﬁ rhi6f ofJRRRIHAL- ahidto a0

[err] wherein [er ri,mlcmalﬁmdld (B @r cieﬂudme cepﬂampemamhszV) mviag elgegeh, e.g.
chl oro and brono. flmeulew and novel 2-am dohal oi mi do conmpounds of this

invention, in particular, the 2- am do 6- hal oi mdernl Ggillins (MI1) and
2- am do- 6- hal oi m do- cephal os'fJ I X) prepared 15}}-'* above reaction may
be separated by conventi onal 10u -e:{ fovery procedur esy e.g. the reaction

mixture is filtered and the collectell solid is 10 dti'ed to afford the
product (VII1I or |X). Al(lt\,ernatlvely, t he unseparat ed product is

wherein R is defined above, X and Y are as defined above; which comprises:

35 contacting a phosphorus pentahalide, such as, phosphorus pentachloride and phos- 35
phorus pentabromide, with a 2- amido derivative of a natural or synthetic penicillin
(V1) or cephalosporin (VII) having the general formulae:

n’“ o s I’"’ 2 B N
i 0 -

i} 0 vy Y

wherein R**, X and Y are defined as above; R* is substituent selected from those
40 contained 1n natural and synthetic penicillins, for example, allylmercaptomethyl, 40
~-chlorocrotylmercaptomethyl, phenoxy methyl, benzyl, 2-pentenyl, amyl, heptyl and



enpl oyed directly in the follow ng reaction. The above prepared
2- am dohal oi m do conpound (M 1) or (IX) is contacted with an al kanol to
afford the .cg cH-Re ar-eto -ge—hydrohatide—conpound,; 15
e.g. the hydrochloride or the hydrobronm de having one of the respective
gener al 15 fornulae: [err] wherein [err] [err] X, Y and Z are defined
as above; and R22 is. lower alkyl. The new and novel 2-am do al koxyi m do
hydrohal i de conpounds of this invepbigns in particular, 20 the
2-.am do- e e v i e ' | koxy-
20 i mi docephahdshwirixpbehayt rahB’ jischesybs(itent selosied fram ahgserponepiped iny WE- descri bed
subst ] tut i on (P ECLE O TR SRl DY) e PR SRR eact | on
or- may be regQ égf‘g‘bmig%] &t ard separation procedures, e.g. filtration and
drying the collected precipitate. The 2-am do-al koxyi m do hydrohal i de
conmpound (X or Xl) as prepmglf'ed ahoye, 25%  js then hydrolysed by routine
pr.ocedurfs, e.g. contact withJwatlem ,t g, af gy e 25 correspongi ng
hydrohal1 de of the 2-am do anpe ciorpound. LN hydrohalide, e.g. the
hydrochl ori de or hydrobrom de 1s then readi'| ®converted to its
corr espondi n *Braéi%’”sfpé’raﬁﬁ X gfe dehneds ﬂ’é't%"%\%i‘é%thﬁl_ LA AG B which are
%’ ido egou 11V 5

: | compounds of  thi
vel | -known t ¢3¥ask sk FEG T, FEECAREIAT GHEMand  Yamifob nfsalrml €, t he
hydr ohal i de |c$plﬁlb@&‘irﬁ@l}d) QfepatedShiOthé aliotrgmaacm)ri Ray32 separated W@ t@wend@al ai ni ng a
base, sueh aswecopers etc;zﬁrassrieﬂeshe sodiamixiecariborhems de colljged je s 30 10
preferably irfrichér pioss diraREodyr (XThF o) EerEE B PEAEed PRELHor essi on
"reacti on- i neeﬂpoyeg 1rectt?71nt e tollowing, reaction. /t\/m Coo d)ﬁ m ch do not
. Thet RbRE Threp2@d 4 @RIdohRiHHTPATSR (RS 6r IKGW ebaraid (
yi el d prot onswiging aduol to @S Ot vereipheling @aeidaskayinid hpinhalidaterpbed ng with
their inberacts ohe hwleshiodds, orntt tydrebmenideh haying chae of Kcoregrrdivinsengicbx and?
tetrahydrof ur'%ther, 35  di methoxyethane, benzene, xylene and
tol uene. The term "base" ismr’[}‘;‘?ants L i ng‘,\‘"ﬁde 35 both organic and inorganic
proton acceptors which are caip??l’s?bfmt"af[{'ilgn \Bpmprotons, e.g. quinoline,
di rethyl aniline, pyridine, Ne §/ et phol i’h cé}d:d pot assi um car bonate. Since
many of the conpounds (I and I#) pfovideduhy ithe invention are basic,
advant age nay be taken of the water solubility of salts of those conpounds
forned 40 whevdird R 2,06 ¥ imdth exc idsimbdasi absve amnd Riis ildviecdksl. oFke @fw t he above
conpounds, andafiotchzamids slkoyieKe st els s i eROE SYRLE HE Eher o, Such
aci ds ar® vel }rﬁi@mﬂ ST o (k8 pé%%ﬁ she AHIE-GGHTAT Libstinddalr obroni c,
sul phuri c, nlk&m&lnﬁ S RRPIbYeE dirEN 2L B Stbls@y @b rdactioh OF WY BS Wephedi C,
met hyl sul phonb stargitd ystrauatighmerediracd gl Slvana anhdryingkes, colfived eresiplitats nay be
prepar odpy. DrogEty ey Tk i Ul LI ke, rgact ng
the 45 c it TR BOME bl aniite foBBounE! il GllirGiddl dd) agueous
sol ution and eRNGeREHERe of Bydribeii@f istthe Rafitootred Gbhier cokmpudingr ocedur es
may al so be ebqsi;dgrmdfl\’ﬁr Yljbyt?etralifarimmsossstac\ﬂzdm,elrif rvgll-thl Fﬁgthi’s,m‘%lh i on concerns
HE ¥ ’, 18 T T C
the prepgy at i gythoft pt SePAe: Teepiap bRt ST LRI B JEt ne genera
or ”!“ a: [ err breferably in the presence of a water-miscible solvent. o 1,291, 053
8 whi ch conpri seshLapieant i‘Retion-deranpdi: RIVene crconpeesntost Wuidsfwhiche f or mul ae:
[err] wher ei ndp @p yield yoresng 2 ,E"Fib %‘géllg? e reasing gyt g‘;ﬁlllflﬁ%’g Witk Hhe presence
of a hydsgpl yt Ilc;};%g y@tﬁng&%,tab’en?f ileni é‘d eOMr¥Siefn *‘ﬁs@QUﬁ a%fﬁ)- inéi&ic USed3sher ei n
the term "hydpghWbidakic et iﬂir}!@fc"prcﬁon acceptors/véiidR a8 capable of uHhBE ap @esons,wWhi ch Wi | |
assist in the qinptheplipehyaniling, pytifiee, Noethyipogeboline and potggsium carbonate.
Since many of the compounds (I and II) provided by the invention are basic,
advantage may be taken of the water solubility of salts of those compounds formed
40 with acids in the isolation and purification of the above compounds and in the 40
preparation of aqueous solutions thereof. Such acids are well-known in the art, fpr
example, hydrochloric, hydrobromic, sulphuric, nitric, phosphoric, benzenesulphonic,
toluenesulphonic, methylsulphonic, ethylsulphonic acids and the like. These salts may
be prepared by procedures commonly employed in the art, for example, reacting the
45 compound with an equivalent of the selected acid in aqueous solution and concentra- 45
tion of the solution. Other known procedures may also be employed.

A further process according to the invention concerns the preparation of 7-amino-
cephalosporanic acid (XIII) having the general formula:

nznﬂ%n"

(XTII)



noiety of the 2 - am do am ne conpounds of this invention. Many such

substances will readily suggest thenselves to those skilled in the art of
chem stry, for example, -qui-neline, pyrtdine, -+m-dazele and-al kali metal—-
acetates, such as, sodium acetate. 10 The starting diam de
conpounds, e.g. 2-am dopenicillins and 2-am docephal o- 10 sporins

can be prepared by reacting imdoyl halides with natural -orsynthetic

penicillins and cephal osporins. Thus, 159{0 xanpl e, the starting
2-sacchari m—dg—pem_a_u_ms_touhe_pLeipaLﬁLan_oLihe_pLeLaLLed_cnmﬁunds

(1'11) where [ er rdhich sorapris@ omartioy @ 2pmidoeansnsniongmihd &) dfythe Ra0ideng a
penicillin with a 3-hal osaccharin derivative, or an appro- 15 priately
substituted derivative as noted above, The natural or synthetic penicillins
15 and cephal osporins enployed in the }Sf'ﬁ,ﬂhem s of the above-described
starting materials are commercially avai I=a¢5| e or are readily prepared by
wel | - known procedures. Simlarly, the i'hi doyl halides are commercially
avail abl e or, i QuntRESE, NI GR UMBE LRvd BRY wRAESin WAL pRNAk AR hearofdiey may be
synt hesi sed r eadatilyst,hynlsheaﬂﬁlzmg{k i® BgrplitkeC AD ﬁsai:mhnrﬁmeﬁﬁ)“hydrolyndamm’ 'bed in the
chemi cal |i5t er atdyre tandubkiaiseen whish t Wils enssiski in| &l bpidep t the 2-amido 5 20

A preferred procBes ng%%&}ﬂ LB el H]ﬁ%““?’fb eepafiation of
the above desi gRphe T8 GRRB NEd GRATD B Rera®y Ghth 85, sodium
2-sacchari m do- Geegamd noO- en| CI I an| c aicds (111). These conmpounds (I111) are

synt hesi set by firdpe éf@e‘%ﬁ“* ifocsphelsynt hitt i c
peniciti[n o o248 e 1@&@4 s SR o T anc
the |like as desgfd &dm abome preferred compounds (III) where R' is an amino group are

25 The 2- sacchalsynmedsed amrdgmgommulﬁid with d|3sivslodacobdml derigativee @ b @pprd- nert

aprotic solyent prigiely subsited, derfyarive |7 gpicd) abov et icillipgse B
qui nol i ne and Hat%reo iffl%cﬁ)inav ed1 the s eshs Ofnhﬁjﬁ,o E%lvgr:ii& tarfuglgs%ﬁrg;?d the
correspondi ng ZTI&aﬁﬂhﬁrHaliﬂed@re&brhﬂfrﬂhlm aﬁjﬂlaﬂeﬂpw @, mmgs where they are

2-sacchari 23 do- ?;t?cf%adqb!% rﬁl@&i @Qeigglsvl}ﬁvltfﬁsedvm h hg;gst%nﬁgda @gpnic  procedusesct ed WI th
an al kanol <’ e. g ; lni‘d? Ef? h }Qutyl
30 al cohol and ke bds redSzosa&c ’Eﬁfcto ’J xﬁ;ﬁduxﬂﬂ sacff hOR) B accﬁgg ljgxzdnag aghl or i de
noiety is repl a@auhltaylc taitm (bmkd)hsse gcrrmvatplds Iareesmthydseﬂrb@ figst kpaving €yl oyed to
afford an Z,);aprosacﬁf mbe icspapifillipyf c-g Dz ReHUR: iPREOERME K OX y
conpound, € g. FEHRHALCH J,ﬂdé‘éi sk i deReR & b Bhvdiachlari de.
Thereafter, wat emvemsegdﬂamehe cmme,rﬁ&ﬁet bR of lallia®, £ diyHohR 8 @nehhe above-
35 descri bed salagr‘!&?m@odvgﬂhaftosmim een?shlqyidt a¢ pgad ahehgp dcsymhlﬂ;g %glfdﬁhaufnﬁda
2-saccharipj do & ‘ Ff 1y Pt ch is then
2-sacchar i ?éﬁfm%;fg?g 16@5&?3&1 @%&ﬁ?ﬂg{o R Reictneited 18 its
correspondi ng bm&ceb)byttheeﬂkoﬁﬁgtouﬁwdphhearbyam:uz&l&htﬂ ehalsed t€ affprd bt a@t-dqyl am ne,
sodi um bi car bonﬁt‘?e K’% Jojeechasimids| gfkoxyimidp soppopade §Ee2-gchar-  of a
ter-nmscibl e (31‘ oxyxmldopemq h hydrochloride.
wa # fter vater is added to the reaction mixture to hydrolyse the above- 35
40 The pre err edesfﬂbt:d'lﬁhﬂi thithherp i€ 6dMed IaMBBREHIDIRe bOa Pls@PRFMIdb I?Aﬂnne
2-sacchari m do- @xnpalmdn@wb nasc bk | tgydiochlaaidé cbs “}da@h Jrimidor Camitvaenidilerieianbbef or e been
described my bEFeHRU AR D TR RGO g e ) o
1,291, 053 40 of a’water-mxsc1ble solx;ent » B e[rae BFE'Ts al 40
avai l abl e an al t er med proferraderhdtod of the ppseRP@vdntic b rp&pﬁemeemsdccmvﬁio-s-
2- am dopeni ci | | pmigopgpieiliapic aeisd Hld epiich| hashsesinbriere bfen dseibed mayehatrepraepedit i on. Thi s
new and novel aP¥ Bf RAPTAFIEYHOE™F's especial |y useful for preparing the new

conpounds of this st 15, 42 7:{
z;@:n R cnuﬂ—J:r iwi [5ghghah_ K¥Scon thy
Al COH CHZ tly i g pl6
ﬂ u \c;@,ﬂ
0

PClg
CHytly

o

o2

CH3 ’
R20¢<y § 2
oh R c-n
- 0 “—fcj‘/ﬂz/\@k: e j:( r- u’ 2 o
H
0 \ﬁ i ;G:
g

" \c R|7



5 i nvention which are derivatives of synthetic [err]-amno and 1-am no
pen|C|II|ns and 5 cephalosporlns mhlch contaln an addltlonal

_ Ay -m ght
al so attach In th|s rrethod the 2-am do noiety is aIready present on the
6-am no-penicillanic acid starting material, which is then acylated in the
6-position in the usual manner. Cenerally, thi s net hod conprises 10

first pregarl ng ‘a 2-am do derivati \/162996538. penicillin, e.g. benzyl o

peni ci | H-A—phenoxy—10—penretr-tHina—penrtert-Hnr—K—and—thetike—This is
acconpl i shed by adm xq;tg a particular starting pencillin with a suitable
organi ¢ sol vent, e.q,,,l uene chl ori de fo%a$tq.iJ by addition of an acid

acceptor, such as trie rismelhy | wnd,the like to forma
sol ution. Thereafter, this §d‘ @i s adm Xed, tp ef y in the cold,
with 15 an appropriate "I mino halide deri vati veH en the amdation is
conplete, the solution 15 is washed, dried and concentrated under vacuum
to afford a residue of the 2-am do derivative of thggStarting penicillin
which may then by crystallised froma suitable organic solvent system e.g.
ether in benzene. Thereafter, the 2-am do deri vatt,l ve of the penicillin
either as the residue or in the crystalli ﬁég:rgg is dissolved in 20
nmet hyl ene chl ori de containing an organi c base g:’“z i met hyl ani | i ne,
qui nol i ne, 20 N-et hyl norpholine and the like dn fTeacted with a
phosphorus pentahal i de, such as phosphorus pentachlbrlde or phosphorus
pent abrom de to @ftqf ghsd RGiHRTRHEHAANNE REET PApRpdFng Ehe Rbviad Rkl vely, the
organi ¢ base i-smifpeficnabhy 2astedpldiospetis| of tecprésing inyenitiop. Tals neweard i on m xture
after the addiord @her@flvet imhodriy svpeckiyl eeful fgeprnyng en%ewewd%f Hiim

t

venting %he gﬁ%@ﬁi" s iy gmp Sgrvadtsy A1 0% ;@ﬁ}l%a{gjﬂyggog aming, pemcillis 2

Iwhidh TdRNhaiieEedUr e Thi s
2- am do- 6- l&& @ﬁfaht\!%ﬁgh‘t/@ls@gttﬁ @n P n&hdd] tha ZI-aﬁudo hﬂfbt}&dm xed with

a | ower al kanielajready @reseetrhytie Gadnmolﬁnmlngllanetdq Istartatgommial whigh dyp ‘gF“ al cohol ,

but yl al coh cylatedawdthet position thetu§ua eﬁl h Ehisi h f(ﬁ; iti aIt
of the dal k%&%‘ﬁﬁg AT s ttlye:mt i1 dp?e‘;wt o el

hal ogen at om n h;ll Wit G EORkEA VrghAS sdbe@ ek eptiidamel chiyridUollowed  t he al koxy
portion of thigy iddinex ohhxkamrbhcc | meheds, trigthqngies tfrelrlethy @e rﬂefh ih nmixture

30 i s subj ectiedorp? %‘eﬁ‘g&ﬁf gﬂ‘; §‘11 °t8 ‘F’rfl‘l q:%% Q}@gﬂ ng

2-am do- lé am :}SQ%ZSI: %rﬁlgénlﬁda&h&ntégh n&?v Ehy ds et2 anlid€ basic form
of this salt desivaiad af hedmbing tperRdllia Rigich hay hiyed rhyh&lstaklis;dff@m asglhet tine with

the aci d accewpgaic, Solswehysa@,teglté‘teh banten Thsfeﬁie ﬁ’t‘ebfoé’é‘fi‘t j;é’eéhd the |ike,

t’fh s ved
0 a <ol yent IR SHAR R S s RV L Thlione
2- am do-"b- am RQ t}}loﬁ:lh nélgxtdcth@ﬁtle nﬂré')é a8 Ql 4l @ih&r&dﬁ&ﬂtalbt}dde, such 35
conventi onal arm@ﬁhme;&maca&ndeecir@hpsenbrascpetxtehrfemdmtefaﬁpré thet qorrespdndingl t he

anti bi oticall ?h@,@mld Alpm itsgeferpbl ”@%‘ i on. These
convent gnal_ ERAES A &ﬁ ey I o oo
of 2-anmi’ho 6- ﬂJUn *acpﬁé?ivﬁiv faﬂﬂé fenillinds BEn aiaﬁ:reesrplold:lwﬂgilkyndl r.gt hehyt ephal ospori n
40 seri eslconslf hetayh a bytoht | IprE “>1a cpdalioL,t pufybr ptediple @‘f’é}ilt "tadhﬁser’fi’ cillin or
C.ephal OSpor | nfﬁgme?gc hnot‘;tr erein 8 afglg (o] tom 3&&: Eﬁ?ﬁﬂt %1;31 0[’]1 ie 15 g%fm; reaction
with an ﬁcyl a 'i ion (f theaﬁMcraatll!a £91 embl! fpdadtiont nfixcaiCh rapact i on.
It will also B&u&;’ﬁ@d’deml afuels I drtlhstase siordl Hedcormpctnhleg Pegptidocheardwpd penicillin

arts that |f Pmﬂ Bl thp) hygaphalide gl ainel D¥t i ve
functi onal fjg% %%ﬂe WL kﬁl%‘ﬁ,ﬁ‘ gf ﬁ@%,ﬁ@gr’ A SQ%[I a’??el ng agent and
cy]

t he pr ot gct | ng lation otgﬂhQLHJarﬂl& dﬁﬂw hyic et hﬁd&heﬂﬂiclun&l’dﬂ@m byn thi art,

m

,u

for instance amnvamnabpr by, as referred teaﬁer@mqfotsetopffetie@taedblwalbrasttvenat| on as an
acid pdditi on®s p b o IESHABD delde,00.nch SoRaRh onal o evs
are al so '“C| ﬁﬁlve@ma opdARITIheE &F BorRGRBEE ¥ BY c ehﬁo ave terns.

For exang e, et adytafidl aganpemrmthd damreﬂ @@ itlin roayepb@ospoela@tneid wi t4#0 an
acid chloride gtoep etdtlarhm spgificapiomili eemsdh %ﬂfﬂh?egcy ing2gent Wi?ﬁﬁl %;oht hyl
I1in, include and imply all such reaction. It wi also ¢ appreciated by those s
pem ci peptide and penicillin arts that if the penicillin amide residue contains another reactive
functional group, this is conveniently protected in the acylating agent and the protecting
45 group is removed by methods well known in the art, for instance an amino group 45
can be protected by protonation as an acid addition salt or as an N-carboxyanhydride
and such conventional steps are also included within and implied where necessary by
the above terms. For example, a 2-amido-6-amino-penicillanic acid may be reacted
with an acid chloride to obtain the 2-amido derivatives of 2-ethoxy naphthyl penicillin,



10 1, 291, 053

10 or an N-carboxy anhydride to obtain the 2-am do derivatives of
D(-)-[err]-am nobenzyl - penicillin both having—petent—and -sustained -—--
antibiotic activity in warm bl ooded ani mal s. Enpl oyi ng these sane
procedures synthetic 2-am do penicillins and cephal osporins are obtai ned
whi ch possess val uabl e sustained activity agai nst both gram positive and 5

gram negat i bacteria. In those inst EE%@ where i t S deemed desi rﬁ,te)l eto
obtain the_ﬁ_am_d_im_trs_oi_the_pen 12 j |

2-am do subst i tod@mnN-cafakydanagiride foaibraB thag-abigdo diatvarivesed Iiy)-«intipbezity dr ol ysi s.
For exanple, t rmmgmahqthibep@g ipetprit Pﬁ%‘g{]@fﬁ al‘trbé’éf ?ﬁEmY ip éYFfmabl‘é* PEEnt | engt h

of time w th vef It RTINS VTR 200 A BRI ol vent,
for exanplsg at Sanilhitghtive Ib Ec%‘h aAGHdse thstinctsOxd QUIS f Taer iQ)btam thd he 5
deam dat ed penizeidl ﬂomrs ofﬁmrpeemampbe se,tlhae vammlohedkamlmasubsmsntoﬁaldqa:ﬁctl I'1in may

be 10 tredpwn mn be geitiend by simple rhydrolisx ot gapplen e S naﬁ‘?aenéfﬂ?ﬁ sci bl e
or gani ¢ sol vent P&k 57 éiﬁcosﬁlvzn\i tﬁaﬁgﬁl L8 (o BB ST bk obibraper i od of
time. By som | athe }aéaaﬁda ulrpaﬁcﬂharrpirle&ad;ﬂld mherrax)iddoeermtﬁ/aadfadfcmrnom,t ke amido
derivatives of taﬁmsﬂ IWGh IWI%"leanr Wlth %Ihm!lrﬂdof b‘etenmd@dmtsqtif&t orngtSﬁmgﬁ atpie

above- descri bedf 1% ifoni cil lins,
T e B 3 Ve et EL A

i nventi on.is it is equally - applicitfe & ke 2-a inhiecepinoedoridd-oftils tidenfien Nnocephal osporiéni ¢
acid, 2-amdo-7 I‘%”E? rfhed@oveb il %?@pchpgal pﬂgamc acid, 2-amido- 7-ha101m1do-
: OT. 1T

2-am do- 7-a! koGP R I it (B, are
extrenel y usef ukhithnty Fedl ivhich dr@n&wh@mﬁﬁtﬁ‘) hrPdh© Bt 91%1 - 231314806 GR osporani c
aci d whi clzoby psymb@rducpédosm:nsh are now conventlonal in the art may beo
acyl ated to pr e‘& Rpiqying these uf.fe égﬁ rbcb[;qp sporins are prepared

ch possess valuable 3 1v1 again, ran sSitive an atlve Ibac:terla
20 Enpl oyi ng t hg r§ 2‘?} do& @ﬁ‘é}f bl ar e
prepared which ms&e;wxorv ddaid sasﬁfgdlavdva y agal nst ot gram p05| tive and
gram negat®ve bactBrej fambquh esrl'@ &Ia lsionssleﬂlm amanﬁm@paphah@omwf%gnt hetZ%c

-y

2- am docephal osﬁﬁfﬂ 1b ﬁiﬂa" ﬁﬁ%’@; s not ed
above. 25 gram—neg &&Erﬁa IIxQTthCﬁ arcy tlﬁﬁét to¥BouadsArE, BRERE, Cofl Jalul Ss and

2- am docephal osepobamqsal @tentsmmtmnazsqu}emm anmlehtdsmzelpdsrs@s geamadrnuabl e

bl Ol Ogl Ca|30aCt I g dquh‘a?peut}c 0; 1ve Wﬂm—n@gve%?teg upon ext’he Ogl Czal
tests these conpg Blrhin Aoy Tosinen Odloh She Birchtelst bt o, AU

grant negative ba&n@rsmar of metcb}h@uﬁdegatmk fhhm aCRNTRA ﬂdlﬂ)a&dfrﬂl aditigrief or e, of
val ue as anti ba@jle‘;* ?mlgl fhl?gl@httl'l's”tlé ﬂ;llmmlﬁ'slslt’@mai toglﬁmilt@rmmssonﬂlng deainidated f eeds;
agent for Phe P4 }}ll{lbgfgg e?ox;)g e s 1ll£d i éh@a& E‘lt ! e 1c1 ns angr apeﬁt i cal
agents in poul tEXmﬁEtgptﬁladp s Sof tﬁxiﬁnﬁr&ﬁ ntih%ﬂ é’@tﬂf@ed alséel@ di seases
caused by gram posicompogndard tlgrcamxmegal armeo lcme;tteaynmy he mnheeﬂoMefr thpar ent eral
or oral adpini sP}ii*aE‘t‘ﬁc‘B ‘CEIEI’; UFCER Plz'; "t&‘ﬂ d“ ?’F ehBimirerioatofon, e.

i ntranuscul’ar of s -SSR GHRNS anr- 151 p°“']nrg} jhﬁﬁ’ W3, %ﬁgﬁﬁﬂ“ QAL bact®r P al
activity is effaﬁted by t’hé slowm si'tu hydrol y5|s thereof to afford the
correspondi ng deanpsdeifleadso I8 understoosh dpjtiaosd $killad innthe @tt, the @ntibinsirally eadpl y

synthetic pen1c1llms and cephalosporms, Z-amldopenlcxllms an h 1 s

absor bed. ‘f( a‘l ovided ' th1s invention utlhse harmacol cal compositions 11 assoc1 10n undez{SSt ood
by those sKill egiw Bh ﬁol@éicta]:ly B ot ARSI REN b dutth gmi form, including
2- am docephal os Fl!hmbn‘ssandbﬁuspahm@s,lon‘ﬁﬁfbt asomblarg aplsmacs Lahd Itheshed ualsmguaﬂm;n-or in the
cases of those E S%Henstoﬁiz - Fhf d‘kmAS pr lmlSIfYGmt' may be in
the form ofy they) 8@4 XE\;’:} o (i t heggeof

] w 0
prepared by t thd’nﬁaﬁ'ﬁdnﬁﬁlstﬁ d the parn m d @elsmammuh& Qﬁwma nact lve

conpound with athsmatvatbdlresutw andec n@a’rmcmoﬁn gmmrd, he m:hpounds) ofethg infegtdnochl ori c,
hydr obromi ¢, fuffest desisbly aoninisiared af dpsage e corgespqnding. 94lli this art.

As will alggo beo agﬁﬂk&eﬁ é rid ;e los OHE?HIAtho gh variat onsprﬁausef‘?]m%?s wi

elrédul el otigal Iy
active syntheti er qariiai billd en’fsasand cephal osporins, 2-am dopem cillins and

2- ami docephal ospor Thesfoliying examplys diPFtEPéﬁthbnytﬂthmlWémnpemtunayhebenqgt| lised in
phar macol ogi cal "CEHEFOEF {1 Shs in association 45

Example 1
60 The Saccharimide of Phenoxymethyl penicillin 60
3,3 - Dimethyl - 7 - oxo - 6 - (2 - phenoxyacetamido) - 4 - thia - 1 - azabicyclo
{3. 20] heptane-2-carboxylic acxd(phenoxymethyl penicillin) (17.5 g, 0.05 mole) is
added to anhydrous methylene chloride (750 ml.) followed by triethylamine (5.5 g
0.05 mole), giving a solution. The magnetically stirred solution is cooled to 3° in




wi t h pharmacol ogically acceptable carriers, e.g. in suitable injectable
form including solutions and suspensions, or orally as tablets, capsules,
and the like, utilisi =t , g+ Fpi ,
and the like. As previously indicated, when the conpounds of this invention
are enpl oyed, they may be adm nistered orally or 50 parenterally.
Natural |y, the dosage of theses conpounds will vary sonmawhat with the 50
form of; adm ni stration and the p@rgg’blﬁul ar conpound chosen. Furll er, it will
vary wttrthe particular—stubjeet—unaer—i+reatrent-—hr—general—the-conpounds
of this inv’ﬁ%ﬁ‘?n?;%"@?"l ftmfg%@i%%ﬁbl,ydmﬁ_m@& er@gﬁ mple)dosdigball evel s
correspondi @gltiflpisgf Sed igy E,Ef;%%ﬁr Q’ﬁ? s%@ll?:e ?E‘%V";‘!h?(i"’é?t"-r”ﬁe and

cephal ospor wiis.(708lnitheug .1y 81/b87 4 QR ITHC, AR, 95{ﬁ)0‘i9.§,§&!?§rieﬁ“rﬁnﬁlg S occur,
t hese #osagwdiumi sulphaye e dltiaye infdfior ererefalciei sulpbate, aadiliics cwlciniaidd causi ng any
har nf ul 55§zg4ﬁneﬂ SO %&E&@m@ 281 Ihe fopm if diiselysdiimepvertenit es il I ustrate
tHe inventi ofo ik ARG, ConparE i B MErR! Aot PRdlfSse®7ar 8P n [err].
Exanpl € 1 68nalysis: Caled. for C.sH,;N,0.S..0.7H.01E 723¢,Cha4 377Nl & 98] sPihenoxynet hyl

peni ci¥l i n H:0, 2.38. Found: C, 52.22; H, 3916\, 3.8%; S, IRilsyeHQyR35. 7 - oxo - @0- (2 -
phenoxyacetam do) - 4 - thia - 1 -aa@gi cyclo [3.2.0] heptane-2-carboxylic
aci d( phenoxy rmaé Bycthapiak 64 é-dzlzrmmétﬁ S x4 phdly 1021 RLE ) JnSpeRdfigd to anhydrous
met hyl ene chl of i G2 -(TiGehyti-s)- kol ko wedylbyddaimt Nyl @y 535, fimetyd. , 0. 05 mol e),
gi vi ngsa so;f y%’i%o_ﬁ4' fhmglly ALY ﬁ?ﬁfn@e?km l};gaﬁc-ﬁnfgrbglwlimgddggig,giigﬁi;loed tols[ err] in
11 anhydrous methyle i ml) % hi

11 i Ce- Wat efivinga GAMUOh.OTHe, msgbeiodly SN BRGNS Lok O G5 L AR OEHA5 g., 0.05

mol e) is addddo-dRiberaisotigrcle, 1,leioxidn@2.62 &.j Qb myle)l ik @dtied @il bif érod) andXf t €r Stirring
for [epr] hORF§iRe| Ll sracihendomy ju?r\ﬂ A gngeesptsimiigiere Fraghit lat r oom

t enperat Ur Canalbiie Talohit oD 11 iﬁé%ﬁgﬁf &30, GV BARR 1200 ), cdPd 0.13
[err] (500 Betnd: C,anb; o 4.80 N o aughibs. >SodT UM S phate”'The filtrate is
dried over cal cium sul phat e, andEt herll goncent rat ed 5 at [err] under
vacuum gi vi nq:.oﬁo“}c. am rZCgde ). STHRPS F is.dissolyed in 25%ether in
venzens (argneiilmeg ch?ﬁa%fﬁa%fs@*&a;%::ﬁgz[fefhfamgmg;% IR 5 (38,6 0.
709, mp. dfgeniillickebaving poerantifiotic Adidity.STI: re4oaihis And redlliidgSkdctarC, 72- 30; H,
4.27; N, 7.i0@tes ofpeniciling gre sef fprth in Tabfedy helow2, 38. Found: C, 52.22; H, 3.91; N,
7.89; S, 12.18; [err], 2.35. 10 Exanpl e 2 The
Saccharim de of 6-(2,2-Di net hyl - Tagxkp-4- phenyl i m dazolidin-1-yl) Penicillin
6 - (2,2 - Dnmethyl - 5 - oxo - 4 - phenylimdazolidin - 1- yl) - 3,3 -
dinethyl- 7 - oxg. .4 - thi aSaccllq»gn_r; Chloridsi cycl of §?’-§haegﬁ_dlﬂﬁe?ft ane - 2 -

carboxyl i ¢ acid 16-02, 2-di net hyl*s 4% 5 - ox024s. " hhenyl i ni dazol i din
- 1 - yl) penpteidemétai (3. 90 G-chlord-4Qthyrmi-€) i S saggiaekckMmidk 5 anhydr ous

met hyl ene chiegieillide (150 ni bynzifashijzopdd- by t r iplenbryinethylpenicfilin 01 g., 0.01
nole), giving a solution. T"r‘?’é‘d%agneti cally stirred solution is cooled to
[err] in icesppldhethyBs- Chl @5Qiciliord4 iL.sot hi, 8_chiod- iyl de (2.02 g.,

0. 01 nol e) is?gdgd@wiyrgﬂ at 1,em;agisotm?£§?t§he resﬁﬁﬁflggcz]fggﬁhﬂﬁ%n is reacted and
wor ked- up i rfiaéel!ﬁ‘.ﬂﬂﬂ@r si m R&rdiopide Exanpl e 1, o®Ot-phenylimglaplidig t he title
compound as A fight yellowsolid (3.7 g., 679®i3 “1err] dec. (uncorr.).
20 Anal ysi s:2,6dimetoxyf Or [ eBichlore5,626mdd; H, 4,6 82mindlsacd@-10; S, 11.57. Found:
C, 56.08; H,phanybpenicillin 10. 21.2-b@izisdtidzolf 8. Ex alnutleof3,6/dimheriovi-ng t he procedure
described in Exanple 1, a Silidjogide of peni ci | PreAd papcilliy egct ed

2-ethoxy- 3-chloro-4-nitro-1,2- 4-nitro-saccharimide of
naphthyl penicillin benzisothiazole 1,1- 2-ethoxy-naphthyl
dioxide penicillin
phenoxyprop-1-yl 3-chloro-4,5-dibromo- 4,5-dibromo-saccharimide
penicillin 1,2-benzisothiazole of phenoxyprop-1-yl
1,1-dioxide penicillin
3-(2,6-dichloro- 3-chloro-4-hexyl-1,2- 4-hexyl-saccharimide of
phenyl)-5-methyl- benzisothiazole 1,1~ 3(2,6-dichlorophenyl)-
4-isoxazoyl dioxide 5-methyl-4-isoxazoyl

penicillin penicillin



25 wi th various saccharin chloride derivatives to obtain the
correspondi ng saccharimdes 25 of penicillins having potent antibiotic
activity—The reactants -and—+esutting sacchar- -i mi des—of penicitlins are -
set forth in Table A below. TABLE A Saccharin Chloride

Saccharimdes of Penicillins Derivatives

Peni ci | I'i ns phenoxnet hyl 3-chloro-4-ethyl -1, 2- ,

4-ethyl -sacchgyimde of penicillin 1,291,053 benzi sot hi azole 1,1- 12

phenoxynet hyl—penpi-ei--HHr—di-oxi-de—6—(22—d+rethyl="5-

3, 5-di chl or o- 4- pr opyl - 4- propyl.-5-chl ar - sacchar- oxo-4-phenylim -

1, 2-benzi sot hi azol e I mde oer%]-?l(l‘g?‘Z@&‘f% ﬁyl -5- dazolidin-1-yl) ~

1, 1- di oxi de 0X0- 4- phemyih iokiofd@z 0l i di N-Sagdiimidet b n

1-yl)penicillin 2, 6- diPemstillioxy- Derigatigda| or 0- 5, 6- di aFrnieidins

5, 6-di am no- sacchar=—phenyt—pem ¢jtiin T, Z2-benzi SOt ol e

" de of 2,6-cl et (R L gl o £ R e 11

2- et hoxy- penicillin3- C for 0- 4hifdok 11 P-diokide - phenyl-i-methgadechar i m de of

napht hyl penicillin benzi sot hi azol e 1, 1- izazesheseifilivapht hyl di oxi de

penicillin phenoxyprop-1-vl . 3 ehd or o- - di by Q0 e)-phenyl-

4, 5-di br ono- saccha%&fﬁl rqf%iﬁ%i cil Igh‘%:;ﬁ%_@eﬁ:ﬁﬁ 1,@@1&@1&%{3&%} azol e

of phenoxyprop- 1- yhzofl,piniclili®Xxi de zole 1,1-dioxide pe rahbiophenyl-53neti®l 6- di chl or o-

3-chl or o- 4- hexyl -1, 2- 4- hexyl - sacchari mi de FBSPHEAPEILIUE et hy| -

benzi sot hi azol e 1, - cillin 3( 2, 628l henyl ) -4 iedvi OXAZaN:H

di oxi de enayl penicllin 2 IR . R AL p&él:i:&y?ﬂ denitillin

penicillin 12 dioxide 1, 291, 053

12 TABLE A (Continugd) Saccharin Chlor;gle acchar i des of
At : . 3=Chlofo-5- 1-1,2- 5-benzyf .

Penicillin gl?;;l}ii{g:t rivati V&%zizgihiazgl?zz}i,l- of el?eno;ﬁ&ﬁw Sé:lclllirﬂs

3- phenyl - 5- 3- chl or o- Adidxide OXYy - 5- 5 but oxy- 5- phenyl -

nmet hyl - 4-i soxazoyl i phenyl - 1, 23—%1enzi ?E%poxy . ac%};%[ ' %e of 3-

penicillin ~methogihi az. i fﬂ@?ﬁ" JPOxY” h -}%2_ t hyl - 4-

i soxazoyl penicill oEphgy pp-erélﬁﬁlgr oph%}a%e-}:l-dfoxidg 3-chl cfﬁ@h&y-ﬁaglftmatph@onyz) -

5- ( p- net hoxy) - phenyl - 5-net hyl - 4-i sox- henyl - 1, 2- benzi sot hi a-

p
saccharini de of 3- g=o-ciierphengieni ci 3l 4buyl>-7 0 ¢ 14'?{;@33;@3??_0_
chl orophenyl - 5- et g-oe} ik azoy| nERIEIELER benzydhionshingl Thin
3-chl oro- 4- phenyl - 1, 2- 4- phenyl - sacchari m de biexaiogbichiciizol e 1, 1-

of benzyl penicill i3n di oxi de phen3oxh¥et Q;(I(jli ol fé ctgl orcoﬁaS- benzyl -1, 2-
- - i 1%\%--- i -cliloro-4,5-dimethy . 4,9~ =St )
5 benzyl SaCChar! m1ﬁ(§1§zﬁqy acl.néiclillirl In 1,2-benzisothiazole benzi :%1%? fgf ,%Eéltb ﬁ" 1 of
phenoxyet hyl peni ciTTI oX1 de  ,1-dioxide 4-isoxazolyl penicillin
«-phenoxybenzyl 3-chloro-4-(2-pyridyl)- 4-(2-pyridyl)-sacchar-
penicillin 1,2-benzisothiazole imide of a-phenoxybenzyl
1,1-dioxide penicillin
a-phenoxyethyl 3-chloro-5-dimethyl- 5-dimethylamino-sacchar-
penicillin amino-1,2-benzisothia- imide of «-phenoxyethyl
zole 1,1-dioxide penicillin
2,6-dimethoxy- 3-chloro-6-trifluoro- 6-trifluoromethyl-
benzyl penicillin methyl-1,2-benziso- saccharimide of 2,6-
thiazole 1,1-dioxide dimethoxybenzyl penicillin
Example 4

The Saccharimide of Ampiciliin
2 - (6 - Amino - 3,3 - dimethyl - 7 - oxo - 4 - thia - 1 - azabicyclo[3.2.0]heptan-
5 2-ylcarbonyl)-1,2-benzisothiazol-3(2H)-one 1,1-dioxide, p-toluenesulphonic acid salt 5
(the saccharimide of 6-aminopenicillanic acid, p-toluenesulphor}u_: acid salt) 55 g,
0.01 mole) is dissolved in 80%, acetone-water (230 ml.) at 0°, giving a solution of pH
2.2. Then D-(-)-e-aminophenylacetyl chloride hydrochloride (3.1 g., 0.0l5 mole) is
added to the magnetically stirred solution in about ten lots over § hour at 0°, keeping
10 the pH at 2—3 with 50%, sodium hydroxide. The solution is stirred an ?ddmonal 10
15 minutes at 0° and the pH is adjusted to 4.5 with 50% sodium hydroxide. Then
the acetone is removed at 0° under vacuum and the volume of the residual water is
adjusted to 100 ml. The pH is adjusted at 0° to 6.8 with 50% sodium hydroxide,
giving the title compound as a light yellow solid (3.2 g., 62%,), m.p. 170° dec. (uncorr.)



2- met hoxy- 3-chl oro-7-(m propoxy- 7- (m propoxyphenyl) -

napht hyl penicillin phenyl) -1, 2- benzi so- saccharim de of 2-

t hi-azele—3—di-oxide—ret-hoxy—naphtH—peni-e--Hn—-3—o6-chl or ophenyl -
3-chl oro- 4-but yl - 5- 4- butyl -5-fluoro- 5-nethyl-4-isox-

fluoro-1, 2- benzi so- sacchari mde of 3-o0- azolyl penicillin

t hi azol e 1, 1-di oxi de: chl orophenyl - 5-net hyl - 4-isoxazolyl penicillin
3, 5-di phenyl - 4- ° 3-chl oro- 4, 5-di et hyl - 4, 5-di net hyl - sacchar

i soxazol yB penicillin 1,2-benzideﬁLaiole i m de of 3,5-& phen

1, 1- di oxi de 4-1S0Xqg penicillin [err]-phenoxybenzyl

3- chl oro- 4- ( 2- pfidwibig! che precedurélof(f;?;mﬂmé b0 fﬂ)ls SAmed) 8 kerieP&NhcGhakimnides

1,-2- benzi sotolfnﬁeazrmioeemcﬂlamc acid jarel ﬂmecbfwu[heqan usplcmmog yets 2y lobtdin thedi oXxi de
penicillin [Bf i g lhry | having antibioti §mtbr'81e51cmap{1§tans}/|resultmg
1 édg% é’f icl be

5- di methyl ani'f WA R P 2ble ami no- 1, 2- benzi sothi a-
| mde of [err] zole 1,1-dioxide TABLEB penicillin 2, 6 di met hoxy-
SChIor06tr|fIc§oro& 6-trifluoromethyl- benzyl penicillin
net hyl 12bg§£m imides of saccharinide of 2 i azol g 1, 1-dioxi de
di met hoxybenz ﬁé’fl i n Exaimphig hedhie Sacchgsrafcaﬁgﬁgﬁ)ﬁArrpl cillin2 - (6

- Amino - 3

azabi cycl of 3. & ﬂé‘gﬁ - 5 N-carboxypuhyfitidgr hony 14)(4- W@Y'b thglot hi azol - 3(2H) - one
1, 1- di oxi de, ? % Rl ph@fﬂ)mﬁ‘i‘; PRt 2‘: %{glz |m de of

6-am nopenicillanic acid, p-to {lenesul phoni c ac g., 0.01 nole)
is dissolved 5mc861‘@:b1eta¢et onel—c;amb darafd n1 ) Satlchoeamet]hyl-g| VI ng a solution of

pH 2. 2. Then ‘g ifeefr ] - am° g loride (3.1 g.,
0. 015 nol e) |Z? d%md to the% x?'fétlgally stll"‘"r’“é&cy 75 ICI}n about ten lots
over [err] hostimethylhind-] , K@RdayigigcinkQhloride, t h@-diidthyRinind-73 W th 50% sodi um
hydr oxi de. Themsblgacclan i s dydrechleddean addi t i owdiyl-saccharimide ) 15 i nut es at
[err] and the™9f &b usted to 4.5 with 50% 2@EPAHFYH DX de. Then t he
acetone is regnysemiad- [ err] NQARLyaM3GHdM and slshipnMdoUsEhAf t he resi dual

wat er i s adj usitobdintid® o100 i pfiFhﬂncpHnu&eadj us tigtide &tl-afoftiorl} to 6.8 with 50%
sodi um hydr ox$d&PA gi vi ng t hearbgxylicaci¢ onpound dnslang pedigtie yel | ow solid (3.2
g., 629, mp,. r]._dec. (yp .+.13 g

1, 291, 053 :ac:[fxff:ﬁ:ilz of lﬁjﬁfﬁ;ﬁ&%@y?&(—ie 1m11§ %sac Illg- 5 Followi ng the
precedure of &xabple 4, in ttdnnalgrdroﬂsplam a $Sasetgbydofnaglginthar i m des of
6--ani nopeni ci |l ani ¢ acid aré&ifeacted w th vaPfFeilt acyl ati ng agents to
obtain the sagghafi,ahbes of Isﬂ&%fy'aﬁh'y&x{h% havi nQ.Antdfhatile activity. The
react ant s andimi®Sifl6tHAPg 5  of l-amiacChAL M des obi-afuednl,zsdl I NS are given in
Tabl e B bel ow tetrahydro 7-ethoxy-5 TABLEraE‘IdSak%MH-m des of

6- Ami nopeni ci |l | ani ¢ 1-naphthoic acid naphthyl gﬁ’(?’(l,lﬁal’l m des of Acid
Acyl ating Agefspop-2-yl)-thio- N-caftQaitlylifideNS 4- (4pofyyh-ehid-) - 5-

N- car boxyanhygetdhgtide of 4of 14m1iiycr-4-5yl )-5- netsktyﬂanmidebmw -sacchari m de of
| - am nocycl opentBhe saccharphm'lcl}?méﬁle | - ami no-2mino-4-phenyl-1-indane-

xylic acid penicillin

5-ethylsulphonyl- N-carboxyanhydride 5-ethylsulphonyl-
saccharimide of of 2-amino-3- saccharimide of 2~
6—APA phenoxy-2-indane amino~3-phenoxy~2-

carboxylic acid indane penicillin
4,5-benzo- N-carboxyanhydride 4,5-benzo-saccharimide
saccharimide of of 1-amino-1,2,3, of l1-amino-1,2,3,4-
6—APA 4-tetrahydro-3,6- tetrahydro-3,6-di-

dimethyl-1-naphthoic methyl-1-naphthyl

acid penicillin

Example 6

The Dimethylcarbamoyl Dimethylsulphamoyl Imide of Ampicillin
6 - Amino - 3,3 - dimethyl - N - dimethylcarbamyl - N - dimethyl - sulphamoyi-
10 7 - 0x0 - 4 - thia - 1 - azabicyclo{3.2.0Theptane - 2 - carboxamide (the N - dimethyl- 10
carbamoyl N—dimethylsulphamoyl imide of G-aminopenicillanic acid) 7.81 g, 0.02
mole) is dissolved in 609, water-tetrahydrofuran (200 ml.) containing N-carboxy-D-
phenylglycine anhydride (5.32 g., 0.03 mole) at 0—5°, and the pH is adjusted to 5
with glacial acetic acid. The solution is stirred for 3 hours at 0.5° and filtered. The



of 6- APA car boxylic acid cycl opentane penicillin

5-trichl oronet hyl - N- car boxyanhydri de 5-trichl oronet hyl -
saccharimde of —— of |-anm-nocyclohexane— _saccharinm de of_1- 6- APA_.
car boxylic acid am nocycl ohexane penicillin 6-di nethyl am no-
phenyl gl yci ne chl ori de, 6- di met hyl am no-7- 7-net hyl - sacchar -
hydr ochl ori de nmet hyl - sacchari m de of i m de of.6-APA
| - am nobenzyl peni cillin 6-sul pham do- N-car boxyanhydri de
6- sul pham do- 1aacchar- sacchari m de of 1,291, 0330f 1- am no- 1-i ndane i de
of 1-am no-1I=—6- ﬁfﬁ;r s removednat Duxy1 T or(, Hofdh Tcracrin,r

uran IC v [¢) € aqueous resiauc
e bt hoxar gg;@ﬁw@ﬁm o pprocimary. ¢’ We g é’red gviog o gide com- |

as

of 1-am no-1, 2- ?—A tetrahydro napht h0| o

3, 4-tetrahydro-naph Example 7 lin

PA
E
2 cyano. sacchar of ¢ LRI A T g‘?fﬂgg ST 1o
of 6-APA Ofpy heamcEEQOX} hydride of phenyl gi¥dinelha b o derivatives
tetrahydro-7-et h@k p1c1111n ateedbragnlad/ ey ipdidatedtii Telle rrbelbwnapzhmhm mbsambtds X

napht hyl peni cil |2 Afselﬁraﬁﬁpéﬁfyi“)"g tRpyet forfiBeatboxy anhydr i de

4- (prop-2-yhg-thio- saccharim de of TABPE cl- am no- 4- 10
saccharim de of 1- 6-APA phenyl - 1-i ndane

am no- 4- phenyl - 1-i ndane- car boxy macl g penicillin

5- et hyl sul phonyl - N car boxyan%ﬁni de trsj - ethyl sul phonyl -

sacchari m de of of 2-am no- 3- ‘saccharl m de of 2- 6-APA
phenoxy- 2-i ndane am no- 3- phenoxy- 2- car boxylic acid

i ndane penicillin 4,5-benzé& N- car boxyarthydri de

4, 5- benzo-sacchari m de sacglarim de of of 1-aino-1,2,3, of
1amno 1,2,3,4- 6-APA 4-t etrahydro- 3, 6-

tetrahydro-3, 6-di - di met iCN1- napht hoi c met h-y-IN01 napht hyl acid
penicillin Eg< nple 6 The Dcﬁet hyl car bamoyl Di net hyl,syl phamoyl | i de of
Anpicillin & - Amino - dimethyl - N - dinet yfcérbarryl - N - dlrre%hyl
- sul phamoyl - 10 7 - -oxN - 4 - thia- 1 - azal0e§#l,0[3.2.0] heptane - 2

- carboxam de (the N - di mét hyl - 10 car banoyl —E?E\Ggﬁt: | sul phanoyl i m de
of 6-am nopenicillanic aci .81 g., 0.02 nole) ol ved in 60%

wat er -t et r ahydr of ur an (201)(;}::1 ) cont ai ni ng N-carbssyc,B:. phenyl gl yci ne
anhydride (5.32 g., 0.03 nple) at [err], and the HIS adjustedt05vmth
gl acial acetic acid. The s8Nution is stirred for"g 5):at [err] and
filtered. The 14 —NO _soch3 1,291,053 4
14 tetrahydrofuran is removed at [err] under vacuum and the pH of the
aqueous residue is adjustelOto approximately 7 at-CPef:F}. The mixture is
filtered, giving the titlegyom pound as a li ght_tghl(@m)gol id. Exanple 7

—NO, —S0,CH,
CH;,
/
—NO. —SO.N
AN
C.H,
_SOZCF,; '—!COIQCH“Hl 1Y
CZH.’.
/
_SO;;CF;; —CON
\\
CH,
—SOZCF:; —802C3H7
'—SOgCF‘; —S OZN(CHs)g
30 —CO,CH, —CON(C;H.,). 30

—CO.CH, —SO,CH,



5 Uilising the general procedure of Exanple 6, but enploying a

series of am des 5 of 6-am nopenicillanic acid other than that
enpl oyed i n—sat n f i
phenyl glycine, the corresponding am do derivatives of anpicillin are

obtained as indicated in Table C bel ow wherein the substituents X and Y of
said am do derivative are as set forth therein: 10

TABLE C . 10 [err] 15
1, 291, 0535 1,291,053 15 [err] TABLE C Cont ithued 16
1, 291, 053" : 16 Exanple 8 The Malei m de
’ v .. . L )
of 1-am nocycl ohexyl Peni [ 1 nT‘i\B-EECOPtm,&ﬁC‘ll no - y3 3 - dinethyl - 7 - oxo -

4 - thia - 1 - azabicycl o[ 3. 2. 0] hept an- 2-

yl carbonyl ) -[err] - pyr +~a@0.@8; 2, 5- di one (the nats®.N{@R).of 6-am nopenicillanic
acid) (5.90 5 g., 0. nole) is dissolved,| %

wat er -t et r ahydr of ur an—(cg)é\gglfh)”.) cont ai ni ng N—ch\?(cgg,)z

car boxyls 1- am nocycl oh@owNieHgar boxyl i ¢ anhydristech, 07 g., 0.03 nols) at
[err], and the pHis adjusted to 5 with glacial acetic acid. The sol ution
is stirred for 3 hourS‘(Jé}N(F’é'T)T] and filtered—SthB(GE:r ahydrof uran is
removed at [err] undeLgmggHp) and the pH of _thenesaheous residue is

adjusted to approximately 7 at [err]. The mixture 1s 10 filtered,
giving the title conpodReN&dk)a | i ght yel | ow seiQ:-N(CH.). 10
Exanple 9 Follow ng the general procedure of Exanple 8, but now enploying a
series of am des of 6-=aK nopenicillanic acid, i\ng cyclic am do noieties

t hereon, said am des are acylated with the N c&boxy anhydride of

1- am nocycl ohexane carboxylic acid to 15 obtai n the correspondi ng

am do peggicillin derivaives indicated in Tahb below. 15 TABLE |p [err]
17 1, 291, 053t

17 TABLE D (continued) [err] Exanple 10 Saccharim de of 1-Am nocycl ohexyl
Penicillin 6 - ([err]-4p nocycl ohexanecarbq>§o 'ollwo - 3,3 - dinethyl - 7 -
0X0 - 4 - thia - 1- 5 azabi cycl o[ 3. 2. 0] h& &-2-carboxylic acid
(1-am no-cycl ohexyl penicillin) (23.4 g., 5 0.0685 nole) is added to

nmet hyl ene chl ori de (1—35'&&1.0' | owed by triethy] gng ne (6.93 g., 0.0685 nole)
giving a solution. The nmagnetically stirred s ion is cooled to [err] in
ice water. 3-Chloro-1, 2-benzisothiazole 1, 1-dioxide (13.8 g., 0.0685 nole)

is added all at .
—SO.,CH, ~co@sr

—CO0,C.H, [0 -Qct

15 —CO.C.H, "“O’ 15

—CON(CH;;)_! .co_@.czus
—CO.C,H, —tu@ﬂtﬂa
—NoO, -0 g5

—SO.CF, - s
‘< >‘5 i
\ﬂla
C.H,
/
20 —SO.N -£0 -O—th 20
AN
C:H;



once, and the resulting solution is reacted and worked up in a manner
simlar to 10 exanple 1, giving the title conpound as a light yellow
sol i-d36-5-¢9., 48% mp—320+ferr] dec. (wneerr.) —Analysis—Eal cd—Fer—
[err] C 52.16; H 5.17; N, 11.06; S, 12.66. Found: C, 51.12, 51.06; H,
5.06, 4.90; N, 10.82; S, 11.28. Exanple 11 15 '
Saccharim de of Dicloxacillin +156 - [3 - (2,6
- dichlorophenyl) - 5 - nethylisoxazol - 4 - carboxam do] - 3, 3-

di et hyl - 7- oko- 4-t hi a- 1- azabi cycl o [ 31.2219%3 hept ane- 2- carboxylic acil$
(dicloxacillin) (47.03 g., 0.1 nole) F q§d to anhydrous methyl ene

chloride (1.5 1.) followed by Mdidigitihot! 108Midd8cloideldyl Peciiin 0. 1 nol e), gi vi ng a
solution. The nm nelt-l(@aMnymsB,bFdlmclthﬂeWubxooﬁ -2fja - 1 - azal@cyddéﬂéﬁlemt@-g%err] |n
1

ice water, ,and 3k »'qpyprol dsog cap@pipidg 0&661“61 g Hwoa

ol 6) 1 adied esubf%hﬁaﬁo%y e e
in a manner Si MtheApH lisDadp¥Bd R € with gglblw aagxcamarmiasoiutughz styﬁl:ﬂfﬁ'VB t@am The
foamis crystal -at Ioréédnd ﬁlcf:mdeﬂmetrm@faltam anf ltnéero'latga@n,adné ef title

conpound ( g(% ‘ﬁﬁ@ k? 1is adipsted %g? grely Foat 0°. Theapigtse fsg - cd.
for [err], }QQ 1fku i %gp 9% S ﬁl , 25 11.16. Found:
49.15; H, 3.30; N, Fmom 1 geﬁerﬁa:;roc@iure dflEx‘aﬁple Ex nvplhe efbﬁloﬁ@:a: leaies ofi de of

Benzy| Peni cil | i2midry Hyp F%ﬁ?@hgmgc li mﬂm?‘ @¢aid agides (o
pemyl acel g1 o3 eﬁsgrzﬁz; ﬁ%ﬁfﬁ@?ﬁ&% AN £ boxyy e
(benzyl pen|C|II|n |ss |n nmet hyl ene
chloride (2.5 1.) and the solutlon |sTébbEéU to [err] |n ice water. Then
3-chl oro-1, 2-benzi sot hi azol e 1, 1&&}2 pgj de (44 8 g., 0.222 nole) is added to
the magnetically stirred solutio —%. . The resulting solution is
reacted and worked up in a manner 5|n1Iar to;aganple 1. The resulting
solution is concentrated at [err] 35 under vacuum giving white
crystals of title conpound (70 g.:768%, n1ijE§rr] dec. 35 (uncorr.),
that are washed with cold nethyl ese—ehl ori deahd_anhydrous ether. The
filtrate of the crystals yields an Q|t|onil .anount of crude yellow solid

(19.5 g.). Analysis: Calcd. for | ,XS 5 0:}+1 4.23; N, 8.41; S, 12.84.
Found: C, 55.21; H, 4.12; N, 8.41; Sg 12. 65; -err] 0.16. 40

Exanmpl e 13 40 Saccharim de of
Phenoxynet hyl Penicillin 2 - (6 - o - BV%&; dinmethyl - 7 - oxo - 4 -
thia - 1 - azabicycl o[ 3. 2. 0] hept an- pJ A~

2-yl carbonyl ) -1, 2- benzi sot hi azol - 3(2H) one 1, 4-di oxi de, p-tol uenesul phonic
acid salt 18 1, 291, 053

18 (sacchari m de of 6-aninopenici|$§ iC aC|d toluenesulphonlc acid salt)
(2.21 g., 0.004 nole) is added to xture § et hanol (15 m.), nethyl ene
chloride (15 m.), water (8 m.) and sodi um bf car bonat e (1.01 g., 0.012
nole) stirred at [err]. Then pheitoxy- acetyl chloride (1.36 g., 0.008
mol e) in nethylene chloride (3 Mr-s ad Bwer a few 5 m nut es,
fol |l owed by nore sodi um bi carbon /&1.01 v0g012 nole), and the m xture
5is stirred at [err] for 1 hour. Water (25 3) is added and the m xture
is extracted twi ce with nmethyl ene.¢ Jorlde @héh\the nmet hyl ene chl ori de
solution is washed twice with wa ﬁonce mgL\\/ﬂturated salt, and dried
over sodi um sul phate. The sol ution Q@ “35

't\ 4 ~Y -
S W '
uzt‘n S/t*n
LN Ejfm _
i
@ 5ty CHy

8
G I~
@n? ) [l:llz/ d



t hen evaporated under vacuumat [err] to a small volune, and anhydrous

et her (approx. 10 25 m.) is added, giving a white solid of title
conmpound (0.75 g 359 . The infra-red 10 spectrumis jdentical to that of
the authentic title corrpound of exanple 1. Exarrpl e 14 Phenoxynet hyl
Penicillin 2 - [3,3 - dinethyl .7 - 0ox0 - 6 - (2 - phenoxyacetam do) - 4 -

thia - 1 - aza- 15 bi cycl 0[3. 2.0] heptan - 2 - ylcarbonyl] - 1,2 -
benzi sot hi azol - 3(2H) - one 1,1- 15 dioxide (saccharim de of 17
phenoxynet hyl7penicillin) (5.16 g., 0.l e) is dissolved in

tetrahydrofuran (30 m.), and thenmm,glmlt@om‘hua{) sodi um bi carbonate (1.68
g., 0.02 nole) in water (20 m.) is added. The m xture is magnetically
stirred at roomtem perature for [& Kl hoursSz er nitrogen and water (15
m.) is added. Sone of the tetra- 26 hydrofuran is renoved at [err]
under vacuumuntil a cloudy solution is obtained. The 20 solution is
stirred an additional [err] hour, Kt hen aII of the tetrahydrofuran is
renoved at [err] under vacuum The E’»xlure i s WoBhed twice with net hyl ene
chloride and all of the methylene chf’oride is rénoved at [err] under
vacuum Then glacial acetic acid (2. mM.) is ed, and the m xture is
stirred inice for 20 m nutes and a[ V\ngulﬁdz,qLH is filtered off and
washed with water (15 m.). After S|tt|ng at room tenperature for 25
approx. 2 hours, white crystals fo,'rmﬁd in the nmpther liquor (1.2 g., 349.
The infra- red spectrumis identgd, cai/‘t\o one aut henti c phenoxynet hyI
penicillin acid. Exanple 15 The :Sas\ §qu| m de w,ﬁ- Am nopeni ci |l l ani ¢ Aci d,
Hydr ochl ori de 30 2 - [3,3mF Drrethyl 7% oxo - 6 - (2 -
phenoxyacetam do) - 4 - thia - 1 - lgl cyclo[3.2.0)heptan - 2 -

yl carbonyl] - 1,2 - benzi sot Qi azfhid Ofg]{:’zﬁﬁmc IORE1 Plaidimin di 0Xxi de (the
sacchari m de of phegoxyahhydycifiefn&irbdxhmiio)(- 3d1gethy1© 702xé10k e )hid s1-di ssol ved
i n anhydrous’ net hydbew@[bhobpnt@el catBoxmiic, jcida (icjanhiyg- 1a¢alih11) g4(8.5 0.5,
0,07l e) 1 add T8 54 S Ee i w,:rsse B ory
i ce bath, and phqaph 55 bennisohBAE Al §fgﬂ SOmolcs i's
added over a fewontentidethe uaﬁleﬁg m&lﬁrogerlﬁactea-htﬁd watkeds O Uit h OwBnies sinel toat -

to - [err] f®r 3 ckawlesl, gitiig) be title rompound| dsya light yallpy glid 182 8- 4P d&Pnatell(y

[err] to 1 hour Ehhe h sl 1 g€ 19, §102ngr|mmdo-
phenoxynet hyl pe%gnélfﬁ :%:}6?2}? Ea%;?g %@:zc g%g%ggtsalm I nle1 r?at eri al ° Then
1-butanol (75 m. ) i's added over appr oxi mately 5 mnutes at - 35 to - [err]

and this ter‘rPerature 40 ai. jours to afford the 5
sacchari m dé of 6- byt O] 6d08&%@§§z§% met aﬁb hi Ci | liBoxiigsiochs.or i d&
Then water (40 Maigethys7- a&d allfazabfdﬁbld[amo]ail:pfanamcirbﬁghcm xdidIr ediadxh@ii)ng t he
tenperature to ga4r@ g,etbt]qr;ie)l'beadmdxlowhydmss giethylgne hleride| (éﬁ f: ftf"e\redlthour and

then kept aby [er rjle ater an o oroa'isgkb 1sot m@la%lﬁ:t%?o JZis ? P?nt er ego and
the solid i$ was VM tha,o&@ ST ﬁl‘iglﬁ sb’lhtﬂ)g i r rikel mta itlhe
conpound ( 2.5 0. ,maZx&t 1m114'50 exampleM, Riving @rdr|de digte yel(owrfcamr I‘T.h foam is crystal-

45 Anal ysi s: Cal diged frapr eq!lﬁracqtatCszz Whe crptalsqof (yifle CNnPOQHCBziO 85,16%%. 0P [err],

2 10. Foundas C 2“5#6 9%’,@ 1§04 8 ol 40 hERT L1, %, 9900, BYAND 65 16
Fol | owi ng th e pr 01@@ eroendo C, 5N, 87569, b8$; @f 1islaccharimi de "der | vat] ves
of 50 phenoxynethyl pen|C|II|n are utlllzed as precursors to obtain the

correspondi ng 50 saccharimd 42, nicillanic acid as set forth
ggg;' élml enzyloﬁ El

in Table E bel ow. The gg&%(u;nn emé (8 - pehnylacetamido) - 4-
3-chloro-1, 20 benztluS-QIal]ZH R0 E2. (1,hﬂp'téﬂé—@-)édrﬁlﬂylliteq&thiyeclcnlicﬂhrotlbﬁlgn omiae:nole) 30

sacchari m des of it Hnesolp@nnmeihtlpm hipride §h shees 01 3y in %‘éat zene

n S ole C?t ad
A T P
moi ety of the sa aﬁré T xﬂa similar toC¢¥hiBpIé ETRYre&BRY 8dhitioR iBdondditRE&E Uﬁ@’s known
for such puppose. under vacuum, giving white crystals of tithScompound (70 g., 63%,), m.p. 198° dec. 35

(uncorr.), that are washed with cold methylene chloride and anhydrous ether. The

filtrate of the crystals yields an additional amount of crude yellow solid (19.5 g.).

Analysis: Caled. for Co;H,N3O,S.: C, 55.30; H, 4.23; N, 8.41; S, 12.84. Found:

C,55.21; H, 4.12; N, 8.41; S, 12.65; H, 0 0.16.

40 Example 13 40
Saccharimide of Phenoxymethyl Penicillin
2 - (6 - amino - 3,3 - dimethyl - 7 - oxo - 4 - thia - 1 - azabicyclo[3.2.0] heptan-
2-ylcarbonyl)-1,2- benmothlazol 3(2H)-one 1,1-dioxide, p-tolucnesulphonic acid salt



19 1, 291, 053

19 TABLE E Saccharim de Derivative of Sacchari m de Derivative of
Phenoxynethyl_Penicillin 6- Am nopeni cil linanic Acid

4- et hyl - sacchari m de of 4- et hyl - sacchari m de of 6- phenoxynet hyl
penicillin am nopenicillanic acid 4-propyl-5-chloro-sacchari m de
4- propyl - 5-chl oro-sacchari m de of phenoxynethyl penicillin of

6- am nopenicillanic acid 4-nitro-sacchari m de of :
4-nitroi%acchari m de of 6- phenoxXyagisAyl penicillin 18

am nopeni ci ] anl C . hal’ lrpomc acﬁc{)j (221 g., 0.004

4. 5-di br om)-( sacchar m1 e ode O??nim f)emcqg LD ac1d'S %h G5t water _

6- ami nopeni qB Irﬂlamdcsoaﬁm dlczﬂfbdﬁetx (}ISgaG)CDh]B.fanE)I ﬁe t 0—3°. Then phertoxy-

4- hexyl s ac eyl ichiprifis (b$6 hy gﬂqh@pdid (B mal.) is added over a few
6- ani nopeni %Eﬁ[‘ﬁ fe ﬁ‘éébﬁmﬁriliﬁf’f Qf cﬁméﬁﬁf’ e raced
4- but oxy- 5- @aw h SREGRAT e & bobhel twice  OF

6- am nopeni owithl \wmr,conacwm:h ﬁeufapedmelt hod@:) Evenydms aﬁphhtar?he solution is

5- (p- 6hoxy§l 'ﬁ 5 r‘cwawm it AYde agh Tee eIt eber @pprox, i iy de of
6-amn pem Csbéc 511 :ﬁgfﬂ/gﬁttl: the authenlne 'fltle (())1::11 ound fg exam/o %e 1r&ra *
4- phenyl - sacchari m de of l‘] Sacchari M de of phenoxynet hyl

penicillin 6- am nopem ci Ekaaaplecl4a0| d 5 benzyl sacchari m de of

5-benzyl - sacchar i pide of  phen SRPAEERY g@ﬁlhél - hin - 1 - aza

6- ani ngpeni cméyha@% Rbi - % (%ii‘ﬂaawx(y])z pﬁ%ﬂxiia 155013 V- one 14 15
7-(m pr OpOX)d)oxﬁE’l@Elgt ariSiis © ﬁllienoxyrﬁét@e cillphy e) is d1ssolved in i m de of
6- anmi nopeni cftrahygniferam Qi k)] pridnthen a solution of sodlum blcarbonate (@S gj, 0.02

4-butyl - 5- f TR dp ZaE E [ijisgdded. Tho mixrs, l;gaﬁqﬂ Qﬂg@ﬂé P fde of
phenoxyget hyfydrlauﬁﬁfnggt biad at 30° unide vacu aAARTHaE) LohAll & obeih gte%g@rml gp17 Again
fol |l owi ng thselu os:anhdat en gldithoah b, ai:&xhebum oﬂrﬂeiehdhs;‘drbmﬁﬁ anafoved 1 11 Sing a

seri es of saﬁg Tﬂlvaﬁt% wephe aw @ﬁh}é@# Fhlwdasndpﬂ!ecur sors, the
1s ad ggg
ﬂﬁer rvia

cor r espondi @?él \é‘ﬁi}i o gghji‘i‘glnbé?v%@i’ Il'anic acid
ed Hrrtﬂ- 1e(15 Qan at roery temperature for 25

are obbai ne _
1,291, 053  approx. 2 hous, white crystals formed in the mother liquor (1.2 g2 84T ABbEinFra-Sacchari nm de
Derivative dd spectrum is identigyl ihone iofrpughsntiscrbpngsyriedud Reticiliie asds|  Peni ci | | i n
6- Ami nopeni ci | | ani ¢ Acid 4-(2-pyr ggylo)- - met hyl - sacchar -
4- (2- pyri dyl) - 5- net TuglSashaeiaiRI0f 64Am1rdﬁenmﬂlaﬂD£Md{|Hym6&hllo€iu& lin i m de
of 6-amdnop -I l]3é lélmatbyld = ex0i-fq -U@r-cireekypdetamalochar ihir -dle- aza- 30
5-trifl uor O% g%itm gl&arbonyl - 1,2 - benzisothiazol - 3(2H) - one 1,1-
ciergf noxymethyl pcmc1lhn) (10.3 g., 0.02 mole) is d1ssolved
in anhydrous methylene chloride (75 ml) and N,N- dlmethylanlI'ne (8.5 g., 0.07 mole)
is added. The solution is cooled to —40° by an acetone-dry ice bath, and phosphorous
35 pentachloride (4.54 g., 0.218 mole) is added over a few minutes under nitrogen. The 35
solution is kept at —~35 to —40° for 3 hours, while mechanically stirring. After
approximately 4 to 1 hour at this temperature the saccharimide of 6-chlorimido-
phenoxymethyl penicillin forms as a white crystalline material. Then 1-butanol (75
ml.) is added over approximately 5 minutes at —35 to —40° and this temperature
40 is maintained for 3 hours to afford the saccharimide of 6- butoxymudophenoxymethyl 40
penicillin hydrochloride. Then water (40 ml) is added to the rapidly stirred mixture
allowing the temperature to go to 0—>5°. The mixture is stirred at 0—5° for 1 hour
and then kept at 0° overnight, without stirring. The mixture is filtered and the solid
is washed with anhydrous ether giving a white solid of title compound (2.5 g., 29%,),
45 m.p. 1722 dec. (uncorr.). 45
Analysis: Caled. for C, . H; ,N.O,S..HCL.1/2H,0: C, 42.20; H, 4.01; N, 9.84; S,
15.02; H,0, 2.10. Found: C, 42.57; H, 3.99; N, 9.14; S, 13.40; H,O, 1.99.

Example 16

Following the procedure of Example 15, a series of saccharimide derivatives of

50 phenoxymethyl penicillin are utilized as precursors to obtain the corresponding 50
saccharimides of 6-aminopenicillanic acid as set forth in Table E below. The saccharin
chloride per se (e.g., 3-chloro-1,2-benzisothiazole 1,1-dioxide required to obtain the
saccharimides of the penicillin) is obtainable commercxally The benzene ring sub-
stituents R* and R*® are introduced into the fused benzene moiety of the saccharin

55 chloride by conventional procedures known for such purpose. 55



of benzyl penicillin of 6-am nopenicillanic acid

6- (di et hyl am no) - 7- net hyl - 6- (di et hyl ) - am no- 7- net hyl -
saccharim de of benzyl penicillin saccharim de of 6-am no- penicillanic
acid 7-(diethylam no)-sacchari m de 7- (di net hyl ) -am no-sacchari m de of
benzyl penicillin of 6-am nopenicillanic acid

4- car bamoyl - sacchari m.de of 4- car bamoyl - saccharim de of benzyl
penicillin ‘ 6- am nopenicillanic acid

6- sul phafti do- sacchari ni de of 1,29185%y| phani do- sacchari ni de of!*benzyl
penicillin 6- am nopenicillanic acid

4- car bet hoxy-sacchari m de of TABEE @ar bet hoxy-sacchari m de of benzyl
penicillin Saccharimide Derivati§e ofivi nopen$acibprinidg Beriyetivel off- cyano- sacchari ni de
of benzyl 4 Toerapprethyl-Peisilling de of G AminapepicilipgnicAcid

ani nopeni ci | | ani ¢-qgh-ghecharlicofty | - 2) - t hi Derhceliaichind 6kes-

4- (propyl -2)-thi @hmmam mﬂm::of benzydnumcmoﬂlaﬂub did of

6- am nopenicillanjc 5-eth pho ?gc]barl ha 8

5- et hyl sul phonyl - % L1 F:‘g xiggn}l% i; E?i.:.: c nzﬁisacl:g acr:lzxim e of

6- anm nopeni ci | | ani acrd 4: pyri dyI ) sacchafi e o

4-(4-pyridyl)- sadelhm-sapdtderudﬁofbenzyl peﬁmcro—lsdc¢har1nude of 6-

6- ami nopeni ci | | arfbgrozsethylupesicillianz o- s ac ciurIpeaicienie peid

4, 5- benzo- SaCChar4 mﬂ‘@m@;accjﬂﬁ'ﬂﬁa@ ofpem ci 4& HiBromo-saccharimide of

6- am nopeni cil | arph&loag@iedayw e 18 Wi¢ infiihdpgnidiligic gamer al  procedure of
Exanpl e 15, but errpl Qying . a series of am do pheroxymet hyl penicillins other
than the sacchari en@é‘éazh em"%ﬁ t he corz_gn“é‘lj ﬁ‘;g‘ am de
derivatives of 6-an ﬁynbeﬁl% ani ¢ aci d arerobt al ne8 as indicated in

formul a (I ) wher ef-butaepphalleachiiside t uen4—3uta§yarmlenY1-ﬁccearﬁsde forth in Table C
and cyclic subst io pbevpxymethpd penicillinr ¢ set offéamisppinirilRippdd D i n Exanpl es 7 and
9 above respectlv acch th|n 10

Tri et hyl ammoni umfudé‘t,?gézg}%&;;‘%aﬁ %&%ﬁgﬁaﬁmoﬁmua a?a - 7 - (thi ophene
- 2- 10 acet arpediglinl- azabi cycl o [4. 2acd] oct - 2-en- 2- carboxyl ate (3.3 g.,
0. 00663 nole) is di,s-.sol ved i n. met hyI e Ior| dedélfoo m.) and the

sol ution is cool ﬁ?g,nf éﬁr‘ en 3- g}ﬁﬁypﬁf r;glhsot hi azol e 1, 1-di oxi de
(1.33 g., 0.00663 nole) Ts added to the mag- netlca ly stirred solution all
at once. The sol Ui-beopyl-tascharintideefd t 0 war Frbtneylsagdanintie of t enperature
overnight to afﬂhﬁ‘i"dymeﬁly][ Pegicillifdr oxy et $repinepeRiipnie 2fid_ t hi opheneacet -

15 amido] - 5 - nﬁpropogfyzéa % Bdck¥ | O 47.6m. %M)-phex%l—saccﬁﬂ- 2 - yl)carbonyl]
i SO t

- 1,2 - benz- one 1, 1- ihide)or dlemingesitilihie, al so desi gnated as
the sacchari nmide RSPlClBIEphaI ot hi n. 21 acid

1,291, 053 -5-fluoro-saccharimide . 4-butyl-5 5-flu o—sgclilgl ﬁ?at' ng the above
procedure to reaquﬁa@{yg,eﬁ,ﬁtpﬁ,y IR NI UM idothin with an
appropriate sub s are obtained:

5- met hoxysacchari m de of cephal ot hi n 5, 6-di chl orosacchari m de of

cephal ot hi n; Example 17

Again following the procedure of Example 15, but in this instance utilising a
series of saccharimide derivatives of benzyl penicillin as precursors, the corresponding
5 saccharimide derivatives of 6-aminopenicillanic acid are obtained as set forth in Table 5
F below:



4-chl or o- 6-i odosacchari m de of cephal ot hi n;

7-fl uoro-5-phenet hyl sacchari m de of cephal ot hi n;
et hoxyphenyl saccharim de of cephalothin; _ ) _ ) L
(N-et hyl - N- net hyl am no) sacchari ni de of cephal ot hi n;
car bonet hoxysaccharim de of cephal othin; 10

chl or o- 6- net hyl t hi osacchari m de of cephal ot hi n;
10 6-carbet hoxysacchari m de of cephal ot hin; and
5- met hyl sul ponyl sacchari i de of cephallé?W5h Exanpl e 20 Saccharl mi deOof

5
5
5-
5-
6-
5-

2- Et hoxynapht hyl Penicillin 15 6 - (2 - Ethoxy - 1 - naphtham do)
- 3,3 - dinethyl - 7 - oxo - 4 - thiaraslg F 15 .
azabi cycl o[ 3. 2. 0] hegt ane- 2- car boxyl i ¢ aci d (20.7 g} 0. 050 nol e), also
known as 2- ethoxyn a%ﬂdl Iiahin, i s Spgusmde PeEaititfene chioride (750
m.) followed by tri- e \mene(505c1 e e

3-Chl oro-1, 2- benzi s@{dqpy&zpj-ﬁmathﬁ-sﬂtml de @Iﬂpﬁxdg)-s—nﬁmgﬂéﬁhcml e) is added to
the cool ed sol uti onifigarbbenzflgenicfllin i n a si e gomitopmiclimic, 20
stirring, and the reaction mxture proces$ Y in a manner sinilar to that of

Example 1. 20 The phaRlbiehethisRbbdhided as sarifemmedflisshatimigeonverted to a
gummy solid on heat pfrbgnmlieﬁcxalbsol ut e et handb-afiabmesitiladRGcid . ) and cool i ng

and scrat chi ng. The i,S recr . ised fro th
acet at e- hexane ( chaf] éﬁirﬂld bi? theﬁ{g;n}ne c%’;&éﬂ& ﬂ)a@‘m - n’?ﬁ [2 - ethoxy - 1
- naphtham do] - 3,3 - 7/ - OXO penidilanictafii a - 1 - azabicyclo- 25
[3.2.0]hept-2-y|)carbony|] 1 2 ben2|soth|azolln 3-one 1, 1-dioxide, also
designated as 25t a cha_l f 2 e ht. h eni. |II|n (1.5 g.)
mp. [err] dec. (unl;I dljlzl peok SN amme 3 thﬁ DLlﬁril eib8.02; H, 4.34; N
75515 1107 Founga P "W 451 N 75‘0 S, 10.90. Exanple 21 30
Fol | owi ng the proceélmf@swrﬂé %@dofn Exaﬁﬁiité%zmxl-sa@hmmeaﬂﬁd 20 a series of
30 penicillins are Paal Pl t h vari ous sSPEITSPHITIHA i de derivatives to

obtain the corres- amo@@&maé i des @fsupmBiideishdiansidbayi ng pot ent
antibiotic activitybendfi@eniadict ant s and r e$taminoprgictlandcdal | m des of

'|Q

penicillins are set ,fort.h in Jabl bel o BLE G,Saccharin Chloride
Sacchari i des of Peé;“w 1; ;J(lﬁ%\i:chanm e ? \%f-aﬁ-é,émﬁéﬁ?mh rung afr

Penicillins phenoxynethy 3-chl or o- 5- et hyl - 1 2-

5- et hyl sacchari mi deggqéﬁi:#ﬂriﬂﬁde of benzyl 4-Cyanbeqq§¥wti¢wfaftol e 1,1- of
phenoxynet hyl di oxi B&cilin gepprepicifane agid o o gj met hyl -

3, 5-di chl or 0- 6- pr opykpropyl-2)-thiétsdén@idiilie 6- ChlsQfBpy1-Drta% QscAmidhROY | -
1, 2- benzi sot hi azol eof benzyl penwlﬁcharl m de ofof b-ﬁmﬁlé‘giﬁlhllaiicrhcﬂl yl) -

11d|0X|de llh rpah% en|C|IIan|caC|d
oxo- 4- phenyl i mi dazoE T 772 gﬂ’?‘ 71 ani} *g.}g}‘l Z’CIQ A%pht hyl
3-chloro-5-nitro-1, -nltrosaccharlm epen|C| In
benzi sot hi azol e 1, 14-(4-pyr1dy1)-sa@har@u®tdﬁoxynaﬁﬁ%—hyidylmaeqhard:ede of
peni ci | Iin phenoxypP@p! pesjillin 5- di®BrERerrisiizig 45ido-
4, 5- di bronpsacchar - 4%mz&§auhkrﬁmde of 45-ber&o-2ac§ﬁﬂ31'd§9[t hi azol e
i mde of phenoxypropeniﬁ pamalhxdl oxXi de 6-anunopemc1112xij(d acdeni cillin
3- (2, 6-di chl oro- = =12- = chari m de
Example 18
Utilising the general procedure of Example 15, but employing a series of amido
phenoxymethyl penicillins other than the saccharimides thereof, the corresponding 2-
5 amide derivatives of 6-aminopenicillanic acid are obtained as indicated in formula (I) 5
wherein separate substituents X and Y are set forth in Table C and cyclic substituents
X
—N< ; are sct forth in Table D in Examples 7 and 9 above respectively.
Y
Example 19
Saccharimide of Cephalothin
10 Triethylammonium 3 - acetoxymethyl - 8 - oxo - 5 -~ thia - 7 - (thlophene - 2- 10

acetamxdo) -1-azabicycle [4.2.0] oct-2-en-2- carboxylate (3.3 g, 0.00663 mole) is dis-
solved in methylene chloride (100 ml.) and the solution is cooled to 3°C. Then 3-
chloro-1,2-benzisothiazole 1,1-dioxide (1.33 g., 0.00663 mole) is added to the mag-
netically stirred solution all at once. The solution is allowed to warm to room
15 temperature overnight to afford 2-[(3-hydroxymethyl-8-0xo0-7-[2-thiopheneacet- 15
amide] - 5 - thia - 1 - azabicyclo[4.2.0]oct - 2 - en - 2 - yl)carbonyl] - 1,2 - benz-
isothiazol-3(2H)-one 1,1-dioxide, acetate, also designated as the saccharimide of
cephalothin.



phenyl ) - 5- et hyl - benzi sot hi azol e 1, 1- of 3- (2 di chl oro-

4-isoxazoyl penicillin di oxi de phenyl) - 5- net hyl -

| soxazoyt—penicittn 22 1291, 053
22 TABLE G (Continued) Saccharin Chloride Sacchari m des of
Penicillins Derivatives Penicillins

3- phenyl - 5- . ' 6- butoxy 3-chl or o- 5- 6-buLoxy-5aphePyg-
nmet hyl - 4-i sgxazoyl - phenyl -1, 2- benzi so- saccharimde o -
peni >c/i I1in? Y t hi azol e 1 1L41953 de pheny!| - 5- net hy! 4-

| soxazoyl peni Ci | |RePeatdng(the §obeOprbedure to react the triethPaBMbrindsah of &pﬁHﬁEﬂﬁpXY-
5- (p- met hoxyphewsH napptwemd -')ubﬁtuméts Hasimide, the follgytirgrxpinpoutids reeruiieds0-
sacchari m de of 3-3- mp(f athinin  t hi azol e 1, 1-di oxi de

de
(p- chl or oppenyl ) - 5o AT R mldpo 2% aﬁ%ﬁgﬁ[}l cillin benzyl penicillin s
3- chl.or o- 6- phenyl -7ifudro-5 -pheneﬁylﬁﬂa@wﬁﬁﬁﬁmdaﬁﬁloﬂﬁmde benzi sot hi azole 1, 1-

of benzyl penicill OHYPbWbPech froofperthidgthin;
5- benzyly Spchl or o- é?ﬁh cthyl-N-m E;{i‘%@ sﬁﬂ;}?&)ﬁ?q spkthFenicilin

omet.hox s
benzi sot hijazol e 1 51chlor0-6-met¥1ﬁtcﬁlo§a &huQXI de 10

penicillin 2-net hcﬁ)(c}rbethoxysaccharlmlde of cepBal@tith;cand®- 7- (M pr opoxy- _

7- (m pr opoxypheny | yrethrpiaoRysachasigiidsi of pephelothin.  phenyl ) - 1, 2- benzi so-
saccharim de of 2- thiazole 1,1-di ox#&l met hoxynapt hyl penicillin
3- (o-chl or ophenyl ) - 6- $uadhyrimide &M ﬁ’&y phthyl Penicillif- but yI - 5-f | uor o-
5- met hyl - 45i soxazboﬁy 1(23-2131ﬂ1bay0rb izapzthlbetdcz)l -S3B- - dm(x)e(t]l;)g - 715a>®c-haF ithid de- of 35
penicilli n gﬁolc;ncaol[nhyl lhﬁillfz?ﬁf yl(':coq:rilxe QF_ne chloride (’;I;%e?n? ? owed ehcré.l-n yl)-5-
net hyl - 4- I soxaz mﬂl‘é Ei l 2 enzisothiazole 1,1-dioxide

3-chl oro-5, 6-di mhydle) is added_) t(ﬁtl’ﬂlcﬂﬁédhgéluﬁﬁﬂ@h@f 3oC.5 XA p Iﬁ%ﬂ lin

1, 2- benzi §8t hi ?Z:lmne’ and the redeyiinduixtgfe pBcGsed ipphmanpbr-sinfilad tothap xf Ergmple 1. 20

4-i soxazoy| i E&Lﬁ?ﬁﬁﬂ%@%{B’%‘F?%oi°“;’e£,%dsiia?c§“ LgeshactD- pyridyl ) -
4- (2-pyri dyl ) ip @&yerhlli dedl Brom ethyl acetate-hexane aé-‘co Qﬁ}b Iu QA€ of 2- [1(6-
sacchari m de of [ esthoky - 1 - hapdithaidele- 3,3 - dlmethyl- 7 - oxo phemaxyberayitycipeni ci | [in

hept-2-yl . 5 1 -
[err] - pherfoxyet] szlcﬁszmlzz“;b‘m’g%ag?@ S SR gg;g%mﬁg? of Lerr]-
o 7

penicillin Analysxs Calcd )
thi azol e 1, 1- di O)s8AB H, 4.51; N,y e,m}xo'gﬁ hy1 peni él 6-di et oxybenzyl

3- chloro 6-trifluoro- 6 trlfluoroneth | - pen|C|II|n

i hi zole 1, 1- di oxi de
met hyl - % benzi S 110 !ulg the procedures descnb l?g'ixanipﬁ:s 1t 9 and 20 2 ‘series of 30
di met hoxybenzyl peRi€iling hrt rdabled with various saccharm chloride denvanves to obtain the corres-
ponding saccharimides of penicillins having potent antibiotic activity. The reactants
and resulting saccharimides of penicillins are set forth in Table G below:

{::

TABLE G
Saccharin Chloride Saccharimides of
Penicillins Derivatives Penicillins
phenoxymethyl 3-chloro-5-ethyl-1,2- 5-ethylsaccharimide
penicillin benzisothiazole 1,1- of phenoxymethyl
dioxide penicillin
6-(2,2-dimethyl- 3,5-dichloro-6-propyl- 4-propyl-6-chloro-
5-oxo-4-phenyl- 1,2-benzisothiazole saccharimide of
imidazolidin-1-y1)- 1,1-dioxide 6-(2,2-dimethyl-5-
penicillanic acid ox0-4-phenylimidazolidin-
1-yD)penicillanic acid
2-ethoxynaphthyl 3-chloro-5-nitro-1,2- 5-nitrosaccharimide
penicillin benzisothiazole 1,1- of 2-ethoxynaphthyl
dioxide penicillin
phenoxyprop-1-yl 4,5-dibromo-3-chloro- 4,5-dibromosacchar-
penicillin 1,2-benzisothiazole imide of phenoxyprop-1-
1,1-dioxide yl penicillin
3-(2,6-dichloro~ 3-chloro-5-hexyl-1,2- 5-hexylsaccharimide
phenyl)-5-methyl- benzisothiazole 1,1- of 3-(2,6-dichloro-
4-isoxazoyl penicillin dioxide phenyl)-5-methyl-4-

isoxazoyl penicillin



Exanmpl e 22 Sacchari m de of 1-Am nocycl ohexane Penicillin 2 - [(6 - Am no -
3,3 - dinethyl - 7 - oxo - 4 - thia - 1 - azabicyclo[3.2.0]hept- 5
2-y)carbonyl |-1;-2-benzi-setht-azel—3( 2H) - ene—1,-1- di oxi de—(1.91 g., 6665 —
nole) is dis- 5 solved in nethylene chloride (100 mM.) and the stirred
solution is cooled at - [err]. in an ice-salt bath. Pyridine (0.403 nm .,
0.005 nole) is added, followed by 1-am nocyclo- hexane' carboxylic acid.

chl ori de hydrochl ori de (1.02 g., 0.005 nole), and the mxture is stirred at
- [err] f2r twenty mnutes. The rebOfng solution is allowed toZharmto 10
roomtenperature, and then stirred for two hours, giving a white solid
precipitate. The 10 m xture isTﬂigm'gdedcananﬁaglf and one-half is filtered

and washed with nmet hyl ene chloride, giving 2 - [(6 - (1 -
am nocycl ohexanecgr baxani do) 5§Clgfm ofta hyl - 7 a;,dase tdes A- 23
1,291, 053 s crivamves 23 fhra>~ 1 -

azabi cycl of 3. 2.3Hagps- - 2 - Yyl poatberytido-5- 1, 2 6-bbenzi-gehyH azol - 3(2H) -
one 1, 1-di oxi dendiytit-desatoplr i de, phdngld.2fesiisonat ed aasc hagiraidesef charr m de of
1- ani nocycl o- HEXaHR peni ci | |1 PHYELOERIET i de, @%enﬁj@n Peosolid (1.15 g.,

85% based on one-half the total yield), mp. [err uncorr) 5

Anal ysi s: Cal ca-(pichtbro] err ] C 48hi6do-5- (Hmeﬁo:@aL N5 (ﬁ&cﬁ&ypl@;yl)il 81; 5
d, 5.01. Foundheng)-548thyk - Phepgh)-1.Rtbengigo- ¢ oy 9.83. The ot her
hal f of the mi x4f‘EPF‘§°¥1§’°‘e‘i}13‘bor attliggely &gy eess un ‘{\r/}i Wrat [err]., giving

a white solid (1.7 g.). The solid |s powdered ali)dnoaﬁidec to water (15 m.)
at [err]. V\/Pr Fh@zzjdgeggﬁlmconstagt Y gfé’éle P?%él Wi tgr;gl N S%“ﬁh{?‘{n hydr oxi de. The
mxture is filt t en 1 A0 r th i on and washed
with water, giving 2-[(6-[1- arridr(rg'{“% inqtycl ohex%ne arboxam do] - 3,3 -
dinmethyl - 7 - oxo - 4 - thia - 1 - azabicyclo[3.2.0]-

hept - 2- yl ) car bahgrofyethyl2- benzi sétbmzvlﬁotho@gm-l)-oné-binzﬂsam igre, al so
described as t "€ R-chari mi de g;:;'gﬂa?rrlﬁd ycl ohe% 1‘3%% |II|n as a white
solid (1.25 g., 99% based on one- al f the total yield err] dec.
(uncorr.). 15 2-methofyral ysis: Caichloko-7H(@fprdpeyr | C7-(1'&®r036kypﬂehyl)5 38; N, 10.68;
S, 12.23; mghtlyb perjcillim 44, Phrethir%%e;ﬁi%g 78; s3gh th ihlk 11.11; S,
12.59; [err], 3.34. Exanple 23 HEsplp Wir?g the prénégﬁml?ty f Exanples 4 and
22, a series of saccharim des of 6- aminopenicillanic acid (6-APA) are
reacted with vareolgopbepbati ng ﬁ-ézgehi chlargy5-obt ai n 6 Wlﬁ-ﬁlggég sacchari m des of

peni ci | lins haRgbstseReovant i GEBY: Tvity., I ifits and 20
resul ting saccH: argméde of peni (%?" ?leésgd)gre set f eh"’:?(;%%x le H bel ow. TABLE
H Sacchari m des of 6- Am nopenicillanic penicillin

Saccharim de Acjd.(6- APA) I | ng
sentcii 115 TS, pyr dtiesilioon i

5- et hyl - 4- (4- pyrr yF3 sacchan]iislge of 6- APA 4-1soﬁafzoyfpaﬁﬁ1mocyclo-

sacchari m de of 1-am no- pent ane car boxyl iC g)ent ane penicillin
acid 5-trifl uor’oﬂﬁ'&fbxhenzyl ?‘%@m%/‘ by dr i déZ‘PYndyl trifl uoronethyl -
1 -henz1so ole saccharimide of a-
sacchari ni de ofP of 143 ohexane phenosyBén! gﬁ Edidige of 1-
carboxylic acid am nocycl ohexane
a-phenoxyethyl 3-chloro-5-dimethyl- 5-dimethylamino-
penicillin amino-1,2-benziso- saccharimide of -
thiazole 1,1-dioxide phenoxyethyl penicillin
2,6-dimethoxybenzyl 3-chloro-6-trifluoro- 6-trifluoromethyl-
penicillin methyl-1,2-benziso- saccharimide of 2,6-
thiazole 1,1-dioxide dimethoxybenzyl

penicillin

Example 22
Saccharimide of 1-Aminocyclohexane Penicillin
2 - [(6 - Amino - 3,3 - dimethyl - 7 - oxo - 4 - thia - 1 - azabicyclo[3.2. O]hept-
5 2- &l)carbonvl] -1,2- ben21soth1azol -3(2H)-one 1,1-dioxide (1.91 g., 0.005 mole) is dis- 5
solved in methylene chloride (100 ml.) and the stirred solution is cooled at -— 5°C. in
an ice-salt bath. Pyridine (0.403 ml., 0.005 mole) is added, followed by 1-aminocyclo-
hexane carboxylic acid chloride hydrochlonde (1.02 g, 0005 mole), and the mixture
is stirred at —5°C. for twenty minutes. The resulting solution is allowed to warm to
10 room temperature, and then stirred for two hours, giving a white solid precipitate. The 10
mixture is divided in half and one-half is filtered and washed with methylene chloride,
giving 2 - [(6 - (1 - aminocyclohexanecarboxamido) - 3,3 - dimethyl - 7 - oxo0 - 4-



penicillin dinmethylam no-7- phenyl gl yci ne

6- di net hyl am no-7- net hyl sacchari m de chl ori de hydrochl ori de
methyl saccharimde of ot 6-APA

1- am nobenzyl penicillin 6-sul pham do- N- car boxyanhydri de
6- sul pham dosacchar- sacchari m de of of 1-am no-1-indane

i mde of 1-am no-1- 6-APA carboxylic acid

i ndane penicillin 5-carbethoxy- N- car boxyanhydri de

5- car bet I;mxy sacch'ari rri de of 1,291,053 of 1- arri no-1, 2, 3, 4- 23

saccharimde of I- rona hoi C
- a2a 32.0]hept - 2 - yl)carbonyl] - 1 % é%
am no- %, 2, 3, Etnat @xldeétgii chlonde, S0 demgn ted as. the sa g‘n‘ﬁg 1 n' cillin
5- cyanosacchaerxkdm cillin hydrochio @&r 1&){ r(l theg., 857/ basér&ly@aﬁﬁmeharl m de of
6- APA total yield), m.p. 158fC. ﬂeca@unmm}? et hox no 7- et hox g/

1,23, 45tetr@m§q§3@ fory CoHa 0, } G @cﬁgé;% bé‘bh‘c"ﬁ& > Hellg
napht hyl penicit 'the hélfjsf%tncle g;lx}t‘l]r L dporated to dryn @ b%ﬁf@gh%dél de
6- (prop- 2-yl gitikg Dwhikaa@AY kMTUE sold is PoviieAd and ad@dd t&wam(rson14ap3w,‘nyl

sacchar| mi dewhifh i§ kept canpyahialn et ®FRP-I @iy [l iNcsodium hypdrpxidg- Themy @P%yll&ﬁltere@m d
i ndane em c f uﬂltes aft?' the ﬂnal addition and washed with water, giving 2-[(

% 0

s

=

aanmar 1 3 3 dnn éHSlg %\ -é .thia - 1 - azab clo %j‘ 0531
ne©1,1

24 TABLE H ( GHIAONRE! dedelibed s Cihe
Sacchari m de arim :f : mocyclohexane I%ap(:r;m aatslan\gxergﬂiatr$ 25 g., 99% basecPenl cillins
5- et hyl ulph e=nall the total|gt 1 - e ul.phony
saccharl i de ¥ 44@“ for ES%;‘ ?g{ 1 1'?%;7 H, Sg‘%& hal r% g t
phenoxy 2-i ndane am 'no- phenoxy ]2 car 05<yr| ¢ acid |ndane
penicillin 5, 6- benzosaccharl m de Exaxhphazi)oxyanhydrl de
5, 6- benzosaccha Fllpy f of Examples:i} and 22, a seg Rarigides o - of
are react at C]
1-am nOZ()l 2, :hm%ac désﬁytaﬁ ici having po?emIv gtuglétﬁg;ﬂ; ﬁ lgg ﬁeg ﬁﬁac@gﬁ){g 20
di net hyl - th@hanmld&nng@t&m&yIareaecrrb@ﬂ ol TdbleAT b ovExarrp e 24 Repeating the

procedure of Exanples 6 and 7, to acylate 2-am do-6-am no- penicillanic
acid and 2-am do-7-am nocephal ospolnm cgaci ds by reaction with appro- 5
priate N-carboxyanhydrides, the conpounds of Tables I, J, K, L and Mare
obtai ned: 5 TABtdmarimidegnf §- wherein X and Y when taken separately are

defined as foll icillanic ) Saccharimide
p- ni t r ophenyl sul nZ?QJ APA) AR DBERz oy Pentcillins
p-trifluor orretsmekwh@mﬂyﬁ&w)phonﬁ-carboxyanwmdayI S ub-pl@nyl ozl
2, 4- di ni t r opheseghagoidg biogiP ofy 1-troiherydlo~ saccharimide of 1-amino-
pentane carboxylic cyclopentane penicillin
acid
5-trifluoromethyl- N-carboxyanhydride 5-trifluoromethyl-
saccharimide of 6-APA of 1-aminocyclohexane saccharimide of 1-
carboxylic acid aminocyclohexane
penicillin
dimethylamino-7- phenylglycine 6-dimethylamino-7-
methylsaccharimide chloride hydrochloride methylsaccharimide of
of 6-APA 1-aminobenzyl penicillin
6-sulphamido- N-carboxyanhydride 6-sulphamidosacchar-
saccharimide of of l-amino-1-indane imide of l-amino-1-
6-APA carboxylic acid indane penicillin
5-carbethoxy- N-carboxyanhydride 5-carbethoxy-
saccharimide of of 1-amino-1,2,3,4~ saccharimide of 1-
6-APA tetrahydronaphthoic amino-1,2,3,4-tetra-
acid hydronaphthyl penicillin
5-cyanosaccharimide N-carboxyanhydride 5-cyanosaccharimide
of 6-APA of 1-amino-7-ethoxy- of 1-amino-7-ethoxy-
1,2,3,4-tetrahydro- 1,2,3,4-tetrahydro-1-
1-naphthoic acid naphthyl penicillin
6-(prop-2-yDthio-~ N-carboxyanhydride 6-(prop-2-yD)thio-
saccharimide of 6-APA of 1-amino-4-phenyl- saccharimide of 1-
I-indane carboxylic amino-4-phenyl-1-

acid indane penicillin



p- chl or ophenyl sul phonyl p- met hoxybenzoyl trifl uoromethyl sul phonyl
p- (NN- di net hyl sul phanyl ) benzoyl m (N, N-di et hyl sul phanyl ) benzoyl
p-trifluoronethyl benzoyl carbonethoxy S _ _
p-trifluoromethyl benzoyl cyano

o- chl or ophenyl sul phonyl cyano

mtrifluoromnethyl phenyl sul phonyl trifluoronethyl sul phonyl

p- ni trophenyl sul phonyl N, N-di net hyl car banyl

2- br ono- 4- chkor ophenyl sul phonyl 25 1,291,053 24

1, 291, 053 Z5 TABLCE J [err] wherein X and Y

when taken separately are defined pgpfold etinu)

Y et hyl sul phonyl
N, N- di met hyl sul phan§akcharimides of 6-
sul phony! car bohexoxypinepenicillanic

p- met hyl sul phony! phenAﬁdsﬁAgm)ayl Car%g%aﬁwnts

2- br ono- 4-ni t r ophenyl sul phonyl
[err]-(NN-di net hyl car banyl ) phenyl -

Saccharimide
Penicillins

p- (N, N-di et hyl sul phegydiphoignyl - sul
4- cyano- 2- i odophesapthstispighelifpAP oy an

p- car bobut oxyphenyl sul phonyl TABLE
are defined as f ol5l6ebarzpsadcharimide

p-i odobenzyl sul phéh§iPacet yl
benzoyl cyano

2,4,6-trimethyl benzoyl
2,4,6-trinethylb

N, N- di et hyl car banyl

2,3,5, 6-tetranet hyl benzoyl

;
2-fl uoro-4-nitrophenyl sul phonyl pe@

‘achoysantiydside| UuoOr Hatfiduwphatyl-phonyl

-amino-3- saccharimide of 2-

2
hs&o m—;@iﬁaaﬁ amino-3-phenoxy-2-
yl ind iilli
X indane penicillin
E gﬁéreln X and Y whén taken separately
N-carboxyanhydride 5,6-benzosacchai¥mjde opi ony|
of 1-amino-1,2,3,4~

of L-amino- Iy 1 r opi onyl
s 12 ek propi ony
é?ﬁiitﬁgffiifp&n&pyl Sﬁglfﬁgﬁﬂem;ﬂﬁ y

apdhenet hyl sul phony

o

N, N- di et hyl am noet hyl sul phonyl
p- nhdipié £hi ophenyl sul phonyl cycl oval eryl

m ni t r ophenet hyl sul Répeauyig the pid@@dure of Examples 6 and 7, to acylate 2-amido-6-amid; 291, 053

i
TABLE L wher eptpicilanie, @cidy aggh é
N, N- di pr ofyl anPHBbUiS °"§ﬂ$€)dﬁé;g

, 4- di met hyl benzoyl cycl obutyryl

6

2
Y
2

OLHEI,_ "

e, s R | o

mg: X

p- fl uor ophenacet vyl
TABLE I

p=acy

H
"~

S
t-
§

wherein X and Y when taken separately are defined as follows:

X

Y

p-nitrophenylsulphonyl

p-trifluoromethylphenylsulphonyl
2,4-dinitrophenylsulphonyl

p~chlorophenylsulphonyl

trifluoromethylsulphonyl

m-(N,N-diethylsulphamyl)benzoyl

carbomethoxy

cyano

cyano
trifluoromethylsulphonyl
N,N-dimethylcarbamyl

m-nitrobenzoyl
p-methylsulphonylbenzoyl
p-toluyl

p-methoxybenzoyl
p-(N,N-dimethylsulphamyl)benzoyl
p-trifluoromethylbenzoyl
p-trifluoromethylbenzoyl
o-chlorophenylsulphonyl
m-triffuoromethylphenylsulphonyl
p-nitrophenylsulphonyl
2-bromo-4-chlorophenylsulphonyl




cycl ocapr oyl trifluoromethyl sul phonyl furoyl
cyano N, N-di net hyl sul phanyl phenpr opi onyl car bopr opoxy

p- pr opy-phenyl sul phonyl acetyl 2-paphthyl sul phonyl B
p- but oxybenzoyl phenbutyryl nitro 2-furyl sul phonyl
caproyl TABLE M [err] wherein X and Y when taken separately are defined as
follows: X : : Y 2-pyridyl sul phonyl

met hyl sul phonyl phercapr oyl cyano phenpropyl sul phonyl

trifluoronethssl sul phonyl p-propyl sul phepylghenyl sul phonyl  cyano nitr

p- (N, N- di butytcartbanyt -

car bet hoxy -p- pr opoxyphenyl sul phonyl TABLE J

E-gggtzgghlophenylsulphonyl 27 27 - e 25 Fol | owi .
, , anpl e ol | owi ng e

general procedure of Exanple 8, tpqacylate a series of 2-cyclo-

am do--6-am nopenicillanic acid b ﬁhg@gnqﬁﬁhpuﬁhe N- car boxyanhydri de of

1- ani no- cycl ohexane carboxylic acid, th reihgzdﬂfained t he correspondi ng

2-cycl oami do penicillin 5 derivativesiifddi cated in Table N bel ow

TABLE N wherein X and Y when taken together with the nitrogen atomto which

they are attached form . i lic. el ectron w.thdraw ng groups: 10

5-ethy|-3-oxo-1,2-benzik@%ﬁ?%&%ﬁ?ﬁﬁgﬁ%%ﬁfgﬁ?ﬁ#3§ﬁ'é?d”quW&

10 4- net hoxypht hal i ni®do; 6, 7-di chl or o- 3- oxd+ 4, 1, 2- benzoxat hi azi n- 2( 3H) -yl

1, 1-di oxi de; 3- oXqQ- B-MITro- T4 2=enzodr thi gz m=2( St =yi—t—d=—di-oxt-de;

6- cyano- 3, 4- di hydro- 4- e ﬁ&l-3-oxo-2FL1,2,3§B§ﬂﬁ%%ﬁﬂ%8%5?WHmé-yl

1, 1-di oxi de; 15  N,N-dimethyBulhathy¥, - t €1 1 anet By N, R-af¥etryilbarbilylsHedydi Ny ;

15 6- br ono- 3, 4-di hydr o- 2, 4- di oxo- 2H 1, 3- benuphagdi n- 3-yl ;

7-trifluoronethlyl - - di hydro- 2, 4-di oxo- 2H 1, .3- henzqt.hi azj n- 3-yl ;

7- et hyl sul phonyl - 1. qhglfog{/dr 0- 2, 4- di oxo0- 3( Zﬁjn-I%}msﬁglﬁ’Bﬁ?IﬁW%}lfpp"nyl

6-fl uoro-1, 2- benzicgbdthkgzol i n-2-yl 1, 1- di 0xi(HEN-did@ylsulphamyl)phenyl-

5- benzyl - 1- oxo- 2-i soi ndol i nvl ; sulphonyl

20 2-isothiazolidig W) dWe[h .

6- chl oro- 3, 4-di hyélﬁ%ﬁgr?%ﬁe&%ﬂ%?ﬁ%{joxo- 2H 1, 2-45 ar?%'(%?%if’%lf?yﬁylﬂlpfﬂl 1, 1- di oxi de;

7- car bonet hoxy- 3, 4¥ad¢ hydr o- 1, 3- di ox0- 2( 1H) 2iflsecdinitbhehylsulphonyl

pentylsulphonyl p-carbobutoxyphenylsulphonyl

met hyl sul phonyl cyano

TABLE K

Qﬁ:: g.—“mtgzmﬂg

c-1
5Ty
[}

wherein X and Y when taken separately are defined as follows:

X Y

propionyl p-iodobenzylsulphonyl

acetyl butyryl

propionyl benzoyl

cyano phenylsulphonyl
2,4,6-trimethylbenzoyl phenethylsulphonyl
2,4,6-trimethylbenzoyl p-methoxyphenylsulphonyl
N,N-dimethylcarbamyl N,N-dimethylaminoethylsulphonyl
2,3,5,6-tetramethylbenzoyl p-methylthiophenylsulphonyl

cyclovaleryl m-nitrophenethylsulphonyl




0- benzenedi sul phoni m do; and 25 0- ( 3- bronobbenzene) di sul phoni m do.
25 Exanpl e 26 Repeating the general procedure of Exanple 8, to acylate a
series of 2-cyclo- am do-7-am nocephal osporins by reaction with the o
N- car boxyanhydri de of 1-am no- cycl ohexane carboxylic acid, there is

obt ai ned the correspondi ng 2-cycl oam do- 30 cephal osporin derivatives
i ndicated in Table O bel ow . 30 TABLE O [err]
wherein X and Y when taken together with the nitrogen atomto which they
are attached formthe follow ng cycl izé(%%ectron wi t hdr awi ng groups; 35
5-et hyl -3-0X%0-1,_2-benzi sothiazaolin- Iz g3 1-dioxide;

35 phthalimdo; succinimdo; 3-o0xo-2-isothiazolidinyl 1,1-dioxide;

3- 0x0-4-i sot hi azolin-2-yl 1, 1-di oxTHBLE 49

6, 7- di chl or o- 3- 0x0-4, 1, 2- benzoxat hi azi n-2(3H) -yl 1, 1-di oxi de;

40 3-o0x0-1, 4, 2-benzodithiazin 3H) -yl 1, 1-dioxide;

6- cyano- 1, 4- di ydr o- 4- net hyl - 3- n,amaﬁrfﬁ: benzot hi adi azi n- 2-yl

1, 1-di oxi de; tetranethyl succinim dd; ¢ it

3, 4- di hydr o- 2, 4- di oxo0- 2H 1, 3- benzoxazi n- ¥9¥; 45

7-trifluoronethyl -3, 4-di hydro- 2, 4- di oxo- 2H, 1, 3- benzot hi azi n- 3-yl ;

45 1 , 4-di hydr o- 1- neihéryih X2and Yovhex @ked s¢pialely uteriafed asityllows:

1, 2- benzi sot hid?zol in-2-yl 1,1-di oxi de; ‘5 benzyl - 1- oxo- 2-i soi ndol i nyl ;
2-isothiazolidrnyl 1,1-dioxide: 50 2- 0x0-1-pyrrolidinyl;

50 3, 4-di hydr oq,R=d Mﬁn&b@yﬂgﬂp}z&ﬁhi aziPymaghidyl 1, 1- di oxi de;

7- car bonet hoxy- 3, 4-di hydro-1 , 3-di oxo-2(1H)-isoqui nol yl; and

0- benzenedi sul$¥#¥8ni ni do 28 2,4-dimethylbenzoy!
1,291, 053 cyclobutyryl ) . p-fluorophenacetyl 28 Exanple 27
Sacchari ni des Of  1-Ani nocycl oal i phatic Penicillins In a simlar manner to

exanpl e 10, rexeecemey! appropri ate 1-am riofypedmstayldmienybenicillins with
3-chloro-1, 2- bfgrrg%i sot hi azol e 1, 1-di oxi dc(;dmt he foll ow ng conpounds are 5
pr epar ed:

5 1-am nocycl aidpdimakylyiphingiphérpropeeyt C hamibppretoxy 1- am nocycl ooct ane

penicillin saccharHIi dF;l an 1-am nocycl ononane penicillin saccharim de.
Exanpl e 28 10 ?Propylphenylsiiphony a'sacchari ni des of Various ..
Penicillins 2-naphthylsulphonyl 1vudkesandoie procedure of exanple 13
is repeated usin apgr opriate reactants the follow ng conpounds are
prepared: 2, G-W‘gﬁ“ﬁﬁ' xybenzyl penicilli®%acchari ni de;
2-furylsulphonyl caproyl
TABLE M
1
- T

£-1C
I

wherein X and Y when taken separately are defined as follows:

X Y
2-pyridylsulphonyl methylsulphonyl
phencaproyl cyano
phenpropylsulphonyl trifluoromethylsulphonyl t
p-propylsulphonylphenylsulphonyl cyano
nitro H-(N,N-dibutylcarbamyl)phenyl-
sulphonyt
m-carbomethoxyphenylsulphonyl carbethoxy
p-propoxyphenylsulphonyl methylsulphonyl

cyano p-pentylthiophenylsulphonyl




4- but oxynapht hyl penicilli Cm
sacchar i mi de: yl penicillin saccharimde; 15 napht hyl penicillin

_g:_gif‘qinfg?fj?f)he,ny!)-4-i soxazoyl penicillin saccharinide:
E ot hyHml 4l ?fi odophenyT) - 5- propyl - 4-i soxazoyl penicilli n sacchari ni de:
1- am no- 4-CE| org?rlopz)hgnyl ) - 4-isoxazoyl penicillin saccharim de; e
1- ani no- 4- br ono- 5- i hojyt it rzagygronapht hyl penicillin sacchari m de: 20
saccharinide; 20 -tetrahydronaphthyl penicillin ’
6- (2, 2- dirbut y! - 5- 0x0- 4- 27
phenyl i mi d¥2&Pdi n-1y A

sacchari =x l) e

TTide; 6- ( 2- et hyl - 5- oxo- 4-Eahﬂﬂey25 m daéol rd:” o Ifgjgé[g?g: ?I anic acid

sacchari m de; o
liowibg tire ganeful -pro4€dure ple 8,oto_acylaje a senes
é pﬁ v%‘é X‘ganhydg Pgri-ghisve) i m dazol i din
’c

+1 - yl] peahias- lS-I ﬁmb -carb
. I&‘m&&%ﬂd ag orfesponding 2-cycloam1<ﬁ) pem(llj_lin - Cygl obutyl -

5 - 0X0 - 4cyclo #%1 150 ta1
sacchafi nmi déerwatﬁrasx 1catedm - penl cillanic acid 25

6-
Sacchat i de. Exarpl e ‘2‘9"5‘@2%'{?%‘?1? NS' t o Leamere 13N € Pepe
react 2[(7-am no-3-hydroxy- 3 E{L“F: ceay e_ 0f8 _Exarrpl e 13 is repeated to
géab|cyclo[420]oct - en - 2% ﬁbij{ - 18)(0 5),05_ thia - 1-
Chrg:‘isgtehl ?rz]gl CgEnZ)I(;?mggel 1,1- d| OXI de acetuat e with an appropriate acyl

| St TARIE R AfepieRas adich TABLE P [er r] 35

wherein [erryh ;
35 2-p LO;;%E;F@ e, the g‘lloﬁ 3@13 § : Mgon withdrawing groups:
eﬁ Bse- BRicmatiwyil2-y51dxdexidespheny| i ni dazol i di n- 1- yI

t hi ophelle- 2- acef Ahagphtrdlimitioy
2- am no- 2- phenyﬂ,‘?ad}éﬁggﬁ -4 1 ZOénzoxathxazR)kht(mru QQ-’dloQiQe,
3H)-yl 1,1- d1ox1dc,

40 1 dithjazin-
Cam nogmci’lgcyd g i enzo t az:gk éz@hgﬂyﬁem@@gm%yl ]_:tl-dioxidc;
3°(2, 6- 1 chf’i?épjﬂi&% By &%ﬁp’lhm‘pmﬂham doi, and 45 ?

) ioxg-2
ég EXaITpl e 30 7- tr1ﬂuoromc.thy¥13 4- cciixhydrol dibxloi - 6x—@3%5£ﬁ£@-§1}1gﬁ

al i 4-dihydro-1-methy ‘Qinage in
aspst a?Spg” th @Eguoi' If%e [srieMi-Bylof,1- Boddepl € 14 i s conduit 23dsub t
23, 25 fo gg 33[%%&31&@"@?"“““?“ m des of Exanples 1 to 5 10 tZ ?%Ut '189
oXxe - 5 - thia _6_1ch10to-z mgyglfotzg@u c,l 3-0 0-2‘5 ﬁ?%&g&ﬁhﬂ@ y131 t-diaGdet oxynet hy| - 8 EO
2 - carboxvlic 7z ethox 3 dibxo-2 (ﬁH)alsoqumolﬁﬂ bi cycl o[ 4. 2. 0] oct - .
substit eé4t o2 Tod dimBthyl - 7 - ox0 - 6- ct - en
af f or de 'U@-%m&mb@@m@“{“@%@ ,ept ane- 2-carboxyl i ¢_aci ds are
29 Exarrpl e 31 roced e of Example 8, to acylate a Ser2 of DEElo-
di methyl - 7 am1 a:qg-fammgf% Ia'ald He rER I Civitt ;(éxl é\?caxbof;(a@lydndgiﬁf r}gmlgo
_ ane Car x i ; there- 1saplabp oforges ycloamido=
2-y1) cargonyl } ﬂ“l‘gpdﬂemmvmd‘m‘h‘zwmﬂ*‘? é Togdlzosg?lde %hydrochl ori (;)e (80

g., 0.1725
TABLE O

L-——Im —t(
ﬂ\z CocH3

tI\Y

wherein X and Y when taken together with the nitrogen atom to which they are
artached form the following cyclic electron withdrawing groups:
5-ethyl-3-ox0-1,2- benzmothlamhn-Z-vl 1,1-dioxide; 35
phthahmldo H

succinimido;
3.0x0-2-isothiazolidinyl 1,1- dioxide;

3-0x0-4-isothiazolin-2-y! 1 1-dioxide;
6,7-dichloro-3-o0x0-4,1, 2-benzoxath1azm—2(3H)-y1 1,1-dioxide;

3-ox0-1,4, 2—benzod1th1azm—2(3H) -yl 1,1-dioxide;

6-cyano- 3 4-dihydro-4-methyl-3-oxo- 2H 1,2,4-benzothiadiazin-2- -yl 1,1-dioxide;

tetramethylsuccmlmldo 5

3 4-dihydro-2,4-dioxo- 2H-1,3-benzoxazin-3-y1;

7- tnﬂuoromcthyl -3.4- dlhvdro 2,4-dioxo-2H,1, 3-bcnzothiazin—3-y1; 45

1,4-dihydro- l—methyl -2,4- d10xo-3(2H)qumazolmvl

1 2-benz150t‘mazolm—2—yl 1,1-dioxide;

S-benzyl—l -0X0- 2-1somdolmy1

2_isothiazolidinyl 1,1-dioxide; 0
5

50 2-0X0- -pyrrohdmyl
3,4-dihydro-3-oxo-2H-1, 2-benzothiazin-2-yl 1,1-dioxide;

7- carbomethoxy-3 4- dxhydro -1,3- dloxo-Z(IH)-lsoqumolyl and
o-benzenedisulphonimido.

35

40

45



5 nole on the basis of 98% purity) is added to a sol ution of
acetonitrile (1200 m.) and 5 water (300 nm.) that had previously been
warmed to [err]. The mixture is rapidly stirred for approximately thirty
seconds, causing the solid to dissolve. The solution is stirred and cool ed
in an ice-salt bath, and at [err]. the pHis adjusted to 2.5-3.0 with 35%
sodi um hydr oxi de. 1- Am nocycl ohexanecar boxylic acid chloride hydro- 10
chloride (43.6 g., 0.22 nole) is added in approximately ten: portions over a
period of 0 about fifteen m nutes. tenperature is maintained [err]
and, si rruLf_éne.ausl.y,__\M_Lh_Lhe_a,ddi 133 _?_3ts added
35% sodi um hydroxide to main- tain teranZBt ) to 3 After addi ng all -the
acid chloride the ni xt y ega?céa;@t“ie? PfeJdA‘%l g‘F‘Pa Ph?‘EFm pic {ﬂ £ Wenty ni nut es -
arc'the pH ad) s B GO ESRe bt s L e ool e
stirring ks st gprpe t e top | ayer I-s renoved ecantatlon 55
Anhydr ous et her (Bawmbcmlqhas@nem@tcahtdschh«’ermdehe top Iayer and the mxture
cooled to [err]. }?‘;ﬁ?@éﬁﬁ?ﬂffﬁgﬁ%’%ﬁiﬁj&ﬁ%ﬁ&d one hour. The solid is
filtered and the orga ant ¢ VENtS are renvved by evaporation. The resulting
solid is powdered, stlrred W|th col Exwaplers (140 m .), filtered and washed

once Wwithicold wa E The as&a hgrini eePf Yalees Fegicilisy ead on filter..20 10
%ﬁ&g % ;§

paper, air-dri e]d 5 e il BOREPPIFE (A RS acuum

g| ving a white icllifa saccharimide; _
2-[(6-]1-am noc c#-btltteayaatpettsalpbmdmmacbb rinBde3- di net hyl - 7- oxo-4-thia- 1 -

azabi cycl ¥ 3. 2. 0] yl pergillin enzi sot hi azol - 3(BH) -
sre 11 o oxtoe DAL L ikt BB U, sachar i ce o

1- am nocycl ohexangeggaL(gthdréphennly-dlingBdyD béntlelid shdchgrimide? Col d
water (130 ni.) |’salarddédhlererli2ﬁé tptepieironhipighel PealnldmtShfehas‘ellided |s filter ed usi ng.-

a 25 f!.lﬂ?fb| ’ TheGFglgng ulkt);i) X0-4- EX ’ %;azo dmwr% gﬁl FE:EI(;}CI § Saﬁg‘?ﬂl “and t e

pasty filter cakeglfespi ﬁﬁdlm@@gﬁm iDshic it Bechd desoﬁ dis
powdered and dri ed Qveroxo[ en yl \2ac U piperidind)ighidazolilih t- & p;@}/pd:ea‘uavxhl ch is also

the saccharim de 4ohex nicil:l.in_hydrochl| or.i de (50

5299. 30 % % presEre éﬁ%@ﬁé‘ﬁ"h‘%‘ﬂe o%ll%ilp DIHABE Y€ ohexEne
penicillin hydr OCISl-kZDcFyb xy1siax<(4pﬂ@unm€aa£bﬂam yrypshel)lamcs adld ¥RehaMhith wat er (20
m.) until conpletely suspended Qui no- Ilne .) is dripped. |n over

approxi mately thr in
conti nue d or Gﬁen Il toce%bre%%‘é alz%lcy ctsl cfl £eate}ﬁ'ht gtammol\gh dro%J £ e%\“ ng a

gum on the Si de&z@fthutzbles(z‘masd( 1,uha>md¢ &ce&e:rax]ﬂe |a15;tr@rfmhezc38 (Ihluﬁdeplt‘n.e The
m xture 35 compofridp listed dfTabled anpsbreddwi th water (5 m.). The filtrate is
cooled to [err] and the pH 35 brought to 7.6 with 25% NaOH The m xture
is washed twice with ether, and antitapy pne (1.2 g., 0.0064 nole) is
added. The solution is cooled to - 3 to - [err] and the pH adjusted to 1.5

while crystals form After ten mH he m xture is filtered and the
filtrate washed with ethyl acetateg 211’f"‘!bf t he aqueous phase is raised
to 5.2 40 with 25% sodi um hydromnﬂe nd the solution coneentrated at

[err] to 7.5 mM. The 40 solution is s”eeeie with a few crystals of

1- am nocycl ohexi enldc N |hydr ate and a few crystals of anhydr ous

1- ani nocy?l ohe¥! ?{é’"% §i °njdg?l° Y$opropanol (about one nillilitre) is*added,
and after scratchz,agm&fhysiados; phedytidabiesic1-yist al s are kept "at [err].
overnight, fil teré@pheand-a%@hﬂed with a m-ninmumof cold water, givi ng white
crystals 51105 %amng‘z"ﬁ h‘h nocycl ohexanecar boxam do) - 3 3 - thyI
- 7 - oxo - 4 - a@inoc ohexa a,g&gb,u@ycl o[ 3. 2. 0] hept ane- 2- car boxyl i c ‘éc

di hydrate (1.37 gZ-,pth;’ﬂ&&tamﬁx,ar’rple 32 3,3 - Dimethyl - 7 - oxo - 6 - (2 -
phenoxyacet am do) lzmwécycyq%gecarhoxmdazam cycl o- [3.2.0] heptane-2-carboxylic
acid, als descrl N (15.1 50 g., 043:
nol e) IS gsdded to %ous X%thg%lelsc%{agﬁddy&fw m .) contained |%a 50
dry 500 m . three neck round bottomflask eqU| pped vmth a stirrer, a drying

Example 30
tube and Various Penicillins and Cephalosporins

When the procedure of Example 14 is conducted substituting as starting materials
the saccharimides of Examples 1 to 5, 10 to 13,-19 to 23 25 to 29, 36 and 40 the i
50 corresponding 3 - acetoxymethyl - 8 -0x0 -5 - thia~7 - subsntuted -1 - aza- 50
bicyclo[4.2.0Joct - en - 2 - carboxylic acids and 3,3 - dxmethyl -7 - oxo - 6-
substituted-4-thia-1-azabicyclo[3.2.0] heptane-2-carboxylic acids are afforded.




a thernoneter through a U-tube nitrogen inlet. Then triethylamne (4.34 g.,
0.043 nole) is added, and the solution is cooled to [err] in ice.
Pseudosaccharin chloride (8 7 g _ 0.043 nole) is added all at once, giving
a canary yellow solution. The solution is 55 stirred for one-half hour
at [err], and kept at roomtenperature overnight. The solu- 55 tionis

t hen brought to the bailing point for five mnutes, and allowed to cool to
roomtenper@ture fo afford 1,291,053 29

2-[(3, 3- ethylt=—"7—oxo-—6-{2-phene y t=—t-hris br-eyeto— 3. 2. 0]
hept - 2-yl ) car bonyI ] 1, 2- benz Othl fg’gl’lﬁé - 1, 1 d| OXI de, al so

named as the sacghgfd nj ,%0;3135‘?!%’@& T 4 cﬂLm 6 2.0]hept-
Thereafter, quL,heJﬂﬁ)Em] Men%s@xazol@(zlﬂ;:&nmhﬂ%mﬂé hﬂﬁkﬂlﬁéldgr%ﬂ)gﬁhél%l rred
sol ut i on5con- mog(Ontile tkingf Wi pimgaecddéndltm cdutigm of @h@ltnieXIZQﬁl mljadcool 6d to

d to 35
[err] and phog‘prre{a ?i()]r ;;{rlé)oxura? Tﬂg (Hslecyofg, caus tho(s§011 }g?%hésssﬁﬁmlged over a
f ew. m nut es, cf; hagd o1y Ho ephls'ﬁi et X b blL ol S Stirred
for three hourw&haisy- s{)carnt ]hyclrmxlqel e/l Adniabey, coﬁexar{ec?arbox;ﬂlhlaﬁﬂOch}on& hydro-
phenoxyeﬂ‘hyl | (gb%ﬁft frt(etn ?es2 231‘1{11? fe)ni:)eerﬂftffeb ?sl all)rl;?:rlx:: zlt}SIegl dﬁj%sggr atmn:fg{ 1. 19 30
1,291, 053 o — ‘3 °3.2.0] hept -

di f the acid chloride, th d
2 - yl)carbonyfif e aﬁ‘x s S e R JiAL ok @ lzgdcsazéiaéthe:&ﬁlﬂeik ide, also
known as the saﬁ:(aha-r-mmde)rofvenﬁr-minhtarandrﬂzedpfplaemwl yord ohwith qpmmrtateﬂl in. A small

portion t huhsdr Betlfu 1%@ A ?el:d@n‘athf i lfeﬁrclhreewsﬁ RY gl at ed!s
Anal ySI S ICC- ;’gr lb %fiylie xcli’ ; Tﬁ%ﬂre COSO Ve EI'CS 5
12. 01. Found r&ov@lb) %apoﬁxonST&lmsu g s d Nred,/stifred coldlwaedd (140

5 To the remaimydittered arabmled deswith bnedwauqrxfhsrpestscﬁim aakfms siyead an flter

6 c hl or OF% de pa@I aﬁ Fq’]‘éltl -migEd Iclxanecar am ;ﬁ@ 1% d by20
absol ute et ha Q az \LQ ) c§ le&ﬂgzgl .r‘gy;j hend ejper ature at -
30 J[err]. Aftdekids thydrﬁdhmgdet Bo Meséiitisd eas tﬁé sﬁt‘rﬁmhﬂtl I’of alt-an[ne)r:)rc]ohexidae

te erat e i penicilit kiid Chimds@éigtb’- err hot
" i Fy e S s o e

| mredi at f&ggwg oD ]{% cgl\e li:éf
10 terrperatureprka'a IhQéilg; er hHd ki Jﬁwom ié/lps 9] ndVbﬂ:Tec%ve inr{mﬁ&hatel y back

to - [err] andivag |arwhedp<fm16r vﬂﬁbe 1smeheh®rmlﬁar1meaf f-anitlocyclohexane pcmcﬂlm
o,.- 4 -

2-[{6-[15 thokydf i denean S"}n oX

1 i hl idc 30
thia 1 argh 9595 e ’@L syt SoY Lo e byt
benzi sot hi azohm y@r@p Iin ChveXdppxitiyely GRied @iinutds, givilgSO k@ SwHie bed as t he
sacchari m de :leﬁtc Mxxmg)fs <@ilntelté¢iﬂo§fo A nrg k?(m beasigex pﬁetOhsﬂe Spie’lntlocildsql‘{enbut

cavin um on the sides or the hiask that lS SCi
.hydr ochl 9{ | de is ﬁlté;rea gand wa ed with w rer (5 mqb he ﬁrgrate 15 co%}pcgﬁ%%g%l rd %bﬁr ( 75 m.)
is added o aljpfi 4L 56 ik Egs, Mo 1 b S ohcOwhtr bR bal-de
hydr ochl ori de patitd (1.0 g, oexmpefomislm&iedl SThe eoh@ioe i choled @F—B]to arsel’Ctalnemestl rred for
twenty mnut egH flih!etefiﬁoxtimelelcs‘/ﬂkbé‘lrm? % nwet fn R Jarfi‘ﬂef‘r‘qﬁ'}gered The
ol

sol i d is,pashehf %ﬂ; vashgdgmithe ie AU RIS B ng the solid
in the water, s eeded A syof o8& h anh%mtidilﬂﬂdm wi t h%%ol d
[err] nethyl enefee hlrmlsd:e a(xIBrdmusBDamhoc)rc;lohe:ﬁ@: gdnigillini ddpropernellswbhutre et her and

sucked dry onmifrd S “tal e TAS A ‘g‘ﬁ’ Wi te crystals
of 2-[ (64 ngi% %bit’gﬂsﬁéiﬁi o ?‘rsfzapoihéanmm"“i fad;égj° 3 ?Lf’fg g{%}@

hept - 2- yl') car habiticlo 12.Ehipein zzsmdﬂjrlama 8K yﬂH)e—(O).B'Eg, 51)L- di oxi de
hydrochl ori de, also known as the saccharl m de of 6-am nopem cillanic acid

hydr ochl ori de (1} 3} }€‘5 97029 6 xa% téd{%j rr] i_)uncorr ).
25 Anal ysi s: gh @alept n@Je'Zt g, By ll?m@id 41% cgljoxy‘me % éﬂlcxll
8.30. Fosgd: 0423 2ble) K, ad&d&B ‘anBydro@s MBhyldBe clErid x;soem,) cﬁrftamﬂ.’ﬁ in Exanpke 33 2
- [(6 - Aninodry $03nl. thvﬁ E Bd bottp m flagk uxpp with @ j’j}'r c%-ymg tube and
roug

azabi cycl of 3. %(:ermom tgbli ogerms ét: g)m 1 osacch hIonpee%gl sot hi azol

15 ad and the
3(2H) - one L, Dbo43 ﬂlbl@?(fs &ded M t éhce, gﬁﬁg a canary yellow solution. The solution is

55 stirred for one-half hour at 5°C., and kept at room temperature overnight. The solu- 55
tion is then brought to the boﬂmg point for five minutes, and allowed to cool to room
temperature to afford 2-[(3,3-dimethyl-7-0x0-6~2-phenoxyacetamido]-4-thia-1-aza-
bicyclo[3.2.0] bept-2-yl)carbonyl-]1,2-benzisothiazol-3(2H)-one ~ 1,1-dioxide,  also
named as the sacchar1m1de of phenoxymethyl penicillin.

60 Thereafter, quinoline (14.5 g., 0.112 mole) is added and the stirred solution con- 60
taining said saccharimide and the mixture is cooled to —30°C. and phosphorus
pentachloride (11.6 g., 0.056 mole) is added over a few minutes, keeping the tem-
perature at — 30°C. The mixture is stirred for three hours at —30°C. to yxeld 2-[(6-

[1 - chloro - 2 - phenoxyethylideneamino] - 3,3 - dimethyl - 7 - oxo - 4 - thia - 1-




chloride (8.6 g., 0.0206 nole) as prepared in Exanple 32, is powdered,
added to water (75 m.) in four portions, and stirred at [err]. Adjustnent
of the pHto 6.9 after each addition is done with a [err] saturated sodium
bi carbonate solution. After the second addition sone ether is added to
control the foam ng. After the final adjustnent of the 35 pH to 6.9
the mxture is stirred at [err] for ten mnutes, and the pH slowy goes 35
to 7.1. The solid is filtered and washed with cold water (2x), and dried in
a desiccatdP over [err] under vacuum.af.03err], giving a white solid3hich
is 2-[(6- amnq ic 2. t{'yllcar boyl] OX8 beé’21soth¥afbll-32 -"one

azabi cycl o 3. 2. ‘ﬁm‘é"&iﬁ ‘kg I;ﬁ::y}le) schHaa?fnhgrbY B]chlﬂmﬁndﬂﬁ‘rﬁﬂdxf&ﬁ&tﬂg} gaminm%ZH) one

1, 1-di oxi de, alssell desey i bldmixgirt heepgaee el theb-deordigiide isolatedf

40 Analysis: G4 'ff" s*;oﬁa#% %?rf@ %@g&o %,16 Elp%ﬁ%é,]l& EF 8o Y 81, Founa:

C, 47.43; H, 3 Exarrp é 34 Fol | owi ng the procedure

of Exanples 15, 321"0a¥hel r@@und ) d emm:sflnkamnm@d GChlqrgmlseact ed with
QVer

a series of Sa&,}(ﬁ Fl]mutgqi ng tga%ﬁn\}cs:? lglg!g%ggél{s %(1}. Tin, the b)trc fgrl sted 45

sacchari i de defd ik |V €5306¢ I@ﬁmssa BooCiiick ota»aeercont acted
wi th phos-0phorais upﬁéwmhbmnﬁghdeack Qo aq‘a‘oexr ntl eérr@iofor @&pﬁnﬂiuﬂgﬂﬁﬂ.@l&hal’ | md des

of 6-chl oroi m dgupe ?Fﬁét i ﬁ‘FcY"Ig a’Wth!@Hmal ‘bat%bli’% @te’d’ th an

al kanol to vyi eI‘q 51“‘@”51? ﬁéfi?rfig ’°§’f 1 Eigxynet hyl
penicillin hydruam thé@ss(z 6,1 aRids Ebcﬁ de, also d r%pbs e ccﬁﬁﬂm&eUt ralised
to producdst he #@Pckmmlm@wawhWylmedebnd:fvdr&hlantieno- 50 penicillamc

aci d: 31 Subsequently, water (75 ml) is added to above-d cr ¥ containing said

31 TABLE Q Sac (AT R AR S A o z:Mfg %¥ vati ves of
Phenoxynet hyl Rete€ iwith kedld (5°C.) water (30 mi ua@meymgcmé Loam ECthAGheer , and

5- et hyl sa@®har ispdkefiedrpf The stohdt ﬁs thercli wasll(leg ;@h etlh P@%m@ﬂn&m mldele G x H.ml), 20
e solute ether and sucke n 1 r P vacuum,
Ehgﬂﬁé?/geghgl‘ OF&EF%‘I” 521 stals ?g 2- [/6hamu;o- @cﬁ ry]g};- xogﬁggl; azd gﬁé ﬁi de of
e t - 1
phenoxyrret hyl p:ﬁdsmcaslthe Ehcchanmldzzi)sfo s_mzom er&dﬂlaﬁi@]@ﬁdlﬁﬁlirdchl&fﬂe({ll&ﬂ@l—ﬂ 6 g.,

6- ni t r osaéthar i Rird&%pm.p. 176°C. dec. (uncorr.). 6- nj t r osacchari mi de of 6- 25
P o L EI for €1 N0.5, NS AR G ACN 954 s,

5, 6-di br omsacqh@glm 80, Bhund: C, 42.25; HW@%@O@M %aﬁw de

phenoxynet hyl penicillin 6- am nopem cillanic aC| d

5- hexyl sacchari m geﬁ Am 33 - di thE >@g cctEarl m deo 920 )
phenoxyneggyl pgeHch %yi)arb(:ﬁgl - 1,2 ‘%‘;zfé@tmazap Q@Hé fi'l o if [hydrc]p- 2
5- but oxy- 6- phenylsdqe.hgs D.020denole) as prepared bendeted oiagdaas wi-de of
phenoxynet hyl @gﬁm& In|fpun Pomons, and stirgefd D%thdwpr@mt@f thle @Hitc 6&gftet each

satu ateg: 50 feey d
5- (p- met hoxyph 1sﬁad§§cc1:to cor 0 thfﬁ)ﬁ%ﬁl}igﬁy Iﬁ“?n%;une t %??I] m de of
phenoxymeshy!l Rﬁﬁfocﬁ E'ﬁnxture is stirred Q Mot R Gy oa' o
5- phenyl sacchart ri.ldeTtef solid is ﬁhered and wﬁheﬁhﬁfhy mﬂcﬁ@a@.ﬁﬁr(lxm ﬁe difed p%manoxynret hyl
penicillin des‘ccamr overg P, em“eml 4ta§ﬁC€ ga@gd ‘6'1“119%42 f&s%tcszﬂai"(g m de of
icyclo - -

6- benzyl sacchar lékfb (ﬁggne IH cmx f)aﬁes}énbe as theiaa:harmﬁdc
6- am nopendci | |oii|31aﬁ11na§d1 i1l cfar(v @WQW;DH@MC S
7-(mpr opoxyphenyl )sacchar| m de

Analysis: Caled. for C, . H,.N;0,S.: C, 47.23; H, 3.97; N, 11.02; S, 16.81. Found:

C, 47.43; H, 3.94; N, 11.21; S, 16.60.

40

Example 34
Following the procedure of Examples 15, 32 and 33, phenoxymethyl penicillin
45 is reacted with a series of saccharimide denvauves to afford the hereinafter listed 45
saccharimide derivatives of phenoxymethyl penicillin, which are contacted with phos-
phorus pentachloride to afford the corresponding saccharimides of 6-chloroimido-
phenoxymethyl penicillin which are contacted with an alkanol to yield appropriate
saccharimides of 6-alkoxyimidophenoxymethyl penicillin hydrohalides, which are then
50 hydrolysed and neutralised to produce the following saccharimides of 6-amino- 50
penicillanic acid:



of phenoxynethyl penicillin
4- butyl -5-fl uorosacchari m de 4- but yl
phenoxynethyl penicillin of

of 6-am nopenicillanic acid
-5-fluorosacchari m de of

6-am nopenicillanic acid Exanple 35

Repeating the procedure of Exanples 1
sacchari m de derivatives with benzyl
hereafter set 5 forth saccharim
whi ch are contacted with phosphor us

correspdidi ng .sacchari m des of 6-b#%RY nmi dobenzyl

5, 32 and 33 to react a series of
penicillin there is produced the

de derivatives of benzyl penicillin
S pentabronmide to afford the
penicillin whdth are

contacted with an al kanol
6- al koxyi m dobenzyl

to yield ap

neutralised to produc Ihe Bgllovm ng sacghar | S,
acid: TABLE Sﬁ ‘%&’? rivative ‘Ela;f)ménfmn:;i‘c’aA
of Benzyl PF‘nl f"l 6-Am nopeni ci

propri ate sacchari m des of

penicillin hy@ABLE & de whi ch are then hydrol ysed and

des. of 6 am nopenicillanic
¢chari i de Derivatives
|l anic acid

5-.met hyl - 6- (Z—qm@yﬂsmdl;ah ide of
sacchari nmi de Ryerop@icthyl pegisiflingi | | i n

5-tri f1uor oney byl SAGCHARICAkER.

5—q¢9tstvyhan@dé of pyridyl)saccharim de
Sringeesislipfiso®sidi ci | 1 anic acid

@—Jhrototd MogyRIEtAnlssacchar i m de of

benzyl peni cidflphédhoxymethyl penicillin of Gf aamineeatilaiclatiani ¢ aci d 32

1, 291, 053 g ide o o m%Z TABLE R (Conti nued)
Sacchari m de 9sacaharim ;?n ‘gﬁg}a Peri vatives of Benzyl
Penicillin Preiosymemyl pelicl - Ani nopeni ci'1lani ¢ Acid 6-di net hyl ani no- 7- met hyl

6- di met hyl am Heditrofmtdayarimtlaeehar i m de Sf-dibengyichagaideof [ 1 i n sacchari m de

of 6- ani noperihetorimeivkpeaisiliz 7- di et hy| dramiesseéeivaf P de
7-di et hyl am rﬁ% El:%i of benzyl penifllddrhide of 6-
6- anm nopeni ci t}@pb citinC ar bonet hoxyssakakdierhdte

5- car bomet hox saccharl m de of of benzyl penicilli n .
6- ani nopeni ci TPEMY € PReiPeaRmpy han dosREIUPPHIIEAcS frimide
6- sul pham dosEEHSPI gepemf Benzyl pertt Crppopectian:

6- am nopeni Ci 3-{pahritdxyphdngl)sicceimbiet hoxy sa@ateehokyphalgl)saccharimide
5- car bet hoxy s abtnarimeihgfepenitiliof benzyl ¢féramitopnfifienic acid

6- am nopeni Clé I an}; Cec lmgdeGchyanosacchasrf,ﬂgly%gccﬁtmggrggyl
6-.cyanos aCCha}F 6-aminopenicillanic acid

tHf pdafinCi [ 10 N
6- am nopeni cil | anl C aC| d 5-propyl thi osaccharl m de of

5- propyl t hi osGeatrkec IFPLG@C f benzyl pergn charimide of

6- ami nopeni ci PFERRERCPFBTet hy| sul phd W‘?&E‘iﬁcﬂgﬁ“f Afdie

5- et hyl sul phonyl-sasmepadlxdririaidc benzy! 7-pegogokyphdnfl)saccharimide
6- am nopeni ci df|phenoxymabyldpesicillid- pyri dyl )& éeﬁgﬁapdnmlletéc acid

6- (4- pyridyl )fﬁlg%“@gurg&f;c f of benzycj? %rlu5

6- am nopeni ci a benzosac
6- am nopenicillanic acid Exanple 36

of

of

91 0rosa hammde
aéfucﬁ’l nic acid
5, 6- benzosa

Example 35

Repeating the procedure of Examples 15, 32 and 33 to react a series of
saccharimide derivatives with benzyl penicillin there is produced the hereafter set
forth saccharimide derivatives of benzyl penicillin which are contacted with phosphorus
pentabromide to afford the corresponding saccharimides of 6-bromoimidobenzyl
penicillin which are contacted with an alkanol to yield appropriate saccharimides of
6-alkoxyimidobenzyl penicillin  hydrobromide which are then hydrolysed and
neutralised to produce the following saccharimides of 6-aminopenicillanic acid :

n

TABLE R

Saccharimide Derivatives of
6-Aminopenicillanic acid

Saccharimide Derivatives of
Benzyl Penicillin

5-methyl-6-(2-pyridyl)-
saccharimide of benzyl penicillin

5-methyl-6-(2-pyridyl)saccharimide
of 6-aminopenicillanic acid

5-trifluoromethylsaccharimide

5-trifluoromethylsaccharimide
of 6-aminopenicillanic acid

of benzyl penicillin



6 - (3 - Hexenamdo) - 3,3 - dinethyl - 7 - oxo - 4 - thia - 1 -
azabi cycl o[ 3. 2. 0] - hept ane- 2-carboxylic acid, also described as 2-pentenyl
penicillin, (0.040 nole) is added S to anﬁxdrous met hyl ene chloride
(150 m.) contained in a dry 500 m. three neck round 5 bottom fl ask

equi pped with a stirrer, a drying tube and a thernoneter through a U tube
nitrogen inlet. Then triethylamne (0.040 nole) is added, ,and the sol ution
is cooled to_[err] in ice. Pseudosacchar,i n chl oride (0. 040 nol-e) i s added
all at once2giving a vellow solution THE®A ution | 2hal f
hour at [err], and kept 10 at room tenperature overnight. The sol ution
is then brought to the boiling poi RABEBR (Qdtifued)e mi nutes, all owed to cool
to roomtenperature,, fi dteeifend and the col |l ected lm%Qd vahves 20 - [(6 - [2 -

Saccharim Fivativ 14
hexenam do] - 3,3 - “ofiy ‘éfmn - OX0 - 476p a”.“,Puucﬂl ic AdZ abi cycl o- I
e, also

[ 3. 2. 0] hept - 2-yl ;

named as the saccl§zlimnsghy methybnt enyl peﬁ1 ethylapjino-7 gnethyl Repeatl ng

t he above procedursﬁc a?rag@“géelmyéﬁﬁ’r‘c&lb‘h ate ¥ Rpids of Samiopaniciiagis o, 15
saccharin chloride derivatives, the followng penicillin sacchari m des are
obtained: 2 - [(67-d1eﬁlﬂlaﬂnnada¢cydtlltrBiE0apt oacet dutiethglminosg&clirimiddi met hyl - 7 - oxo
- 4 - thia - 1- arhbirey@rsflia 2. 0] hept - 2- yI Pe&ppBwpypfillanicgeid ch| oro- 1,2 -
benzi sot hi azol - g%b&metho%ﬁch;ngudg' oxi de, §Jc§r90nllﬂzﬁf3w§'acai§mﬁlbg of

5- chl or osacchar i moflgen@fl padidiliia Mer capt onet hy k-apebpesicilidnicscid2 0 2 - [(6
- [2- ([err] - chlorocrotyl rrercapto)acetamdo - 3,3 - dinethyl - 7 - oxo-

20 4 - thia - 1 - SEBbMdRRGIERE 6] hept - S“‘P‘gi[‘g“ ;Eﬂ;ggm"f 1 2 -
benzi sot hi azol (?f%a) oﬁe 1, 1- di oxi de, al 30 descr as the sacchari m de

of [err]-chl orocrat erEnxgsapbatinBe Nyl peni ci BlcirbgthoRysacchafi@did8 of di net hyl - 7 -
0X0 - 6 - [2 - phehyinad@emgiitio] - 4 - t hi a6-=mipopenigifispc oy

bi cycl o[ 3. 2. 0] hep -1, azol - 3(2H) - one
1,1- 25 di oxi defge gsﬁcc%%%)éagaog?ggﬁe sacchg,r:{na{lilsﬁ;&%g nic ﬁ;%zw penicillin; 2 -
[(6 - hexanamido - 3,3 - dinethyl - 7 - oxo - 4 - thia - 1 -

azabi cycl o[ 3. 2. 0] l5:‘-pr0}i>y1§13\osacchannude of 5- propylthxosalcl:chammc:ie of 1, 291, 053

33 hept-2-yl)car boﬁrifY]peTm]imbenm sot hi azol - g(ampenm " %di oxi de, al so
defined as the sacemgkilphoti@sachariiagl peni ci BlethplsulphonylshdcByritide di net hyl - 6 -
octanami do - 7 - okbenzylgenicillihi g - 1 - azabpPt§aniagrsuigllagic_acid

hept - 2-yl ) car bonyl] hi azol - 3( 2 5. i,fle, also named as
the 5 sacchargf(%xg:ﬁéy;afcﬂ BT peni i1 M@%ﬁ%ﬁfﬁigﬁé of

52 - [(6-[2 - hydroxy henyl)acetamdo] - 3 3 - di rrethyl - 7 - OX0 -
4 - thia- 1 - azaé;ﬁdgh giqs| Bept - @6?‘“ pde.of 1 2 -

benzi sot hi azol pem e 1.1- dioxi de ogPepied $5y as t he

sacchari m de of hydroxybenzyl penicillin. Exanple 37 10 The
sacchari m de of 2- pentenyl penl cillin, as prepar ed in Exanple 36, is 10

admi xed with methyle de, (150, MPPPGd0 nol j ng. (9110 Rl £) 1.t he
stirred mxture |h§>téﬁ9-gjc§5§: ﬁ@ar;léxdTaﬁg Elasc;g asgmﬁg%pﬁehlitﬁll?ﬂqtjbﬁﬁkc&? |i[ &Jd( 0. 055
nol e) is added owceﬂmmduememylaatlemdemhexrﬂ)eemdamtdn a [ldy)A00 md ﬂur& rstklrmmed at 5-
[err], thereaftelb“toﬁ'eﬂag? !ﬂgﬂ ‘&thealeit‘ggﬁ (S5 we ggsag el“‘“‘?n&’ “E( nﬂ eld the
saccharl m de of %eﬁ aﬁ&IBm ke de 040 mol Tﬁf (Tlal]

STB?

—

% once,

15 In a simlar @ﬁiﬁé‘@rycllotswhﬁluQ&mmhe RARILE ksl kit ®AGENAR hodrdeSc@f antkaipl € 36

are react edlon t hapieos péngpetasr ahtall‘htﬂ@@norols alieflﬁcﬁrcdght% %hlb@lilhmgsdmml@erl m e of
| Ie, ered and the colilected solid is

6- chl or oi m doal | gYe T{?Ft?gﬁqhexenam %é;’ﬁ”g:imﬁ‘t i

- 0x0 - 4 - thia - 1 - azabicyclo-
[3.2.0] hept-2-yl)carbonyl]} - 1 2- benzxsothlazol 3(2H) one 1, 1 dioxide, also named as
the saccharimide of 2- pentenyl penicillin.
15 Repeating the above procedure, to react appropriate penicillins with various 15
saccharin chloride derivatives, the following penicillin saccharimides are obtained:

2 - [(6 - [2 - allylmercaptoacetamido] - 3,3 - dimethyl - 7 - oxo - 4 - thia - 1-
azabicyclo[3.2.0])hept-2-yl)carbonyl] - 5 - chloro 1,2 - benzisothiazol - 3(2H) - one
1,1-dioxide, alsc known as the S-chlorosaccharimide of allylmercaptomethyl pen1c1llm,

20 2 - [(6 - [2 - (y - chlorocrotylmercapto)acetamide] - 3,3 - dimethyl - 7 - oxo- 20
4 - thia - 1 - azabicyclo[3.2.0]hept - 2 - yl)carbonyl] - 1,2 - benzisothiazol - 3(2H)-
one 1,1-dioxide, also described as the saccharimide of - chlorocrotylmercaptomethyl
pemcxllm,
- [(3,3 - dimethyl - 7 - oxo - 6 - [2 - phenylacetamido] - 4 - thia - 1 - aza-
25 b1cyc10[320]hept -2 - yl)carbonyl] - 1,2 - benzisothiazol - 3(2H) - one 1,1- 25
ledeC, also named as the saccharimide of benzyl penicillin;
[(6 - hexanamido - 3,3 - dimethyl - 7 - oxo - 4 - thia - 1 - azabicyclo[3.2.0]-



sacchari m de of 6-bronoi mdo-[err]-chlorocrotyl-nercaptonethyl penicillin;

20 saccharim de of 6-chl oroi m dobenzyl penicillin;

20 _saccharim.de of 6-chloroim doam/peniciltin—saccharimdeo6f——

6- chl or oi m doheptyl penicillin; and saccharim de of

6- chl or oi m dohydr oxybenzyl penicillin. Example 38 25 ' The

sacchari m de of the.6-chloroim do-2-pentenyl penicillin, as prepared in 25

Exanpl e 37, is adm xed with nethyl ene chI oride (150 m), qui nol %{w (0. 055
mol e) add absol ute nethanol (100 Y8953 keeping the tenperature [err].
After stirr ngg2tyhersshyt-us- BentiQEni QNS (A Ee all- Jicide] alsd I‘tEﬁricermEElﬂt ure is

rapi dly rai sechatiid¢ eframyl mmltlhlnhot wat er, and brou ht back to Jerr] and
stirred for _an t @i b '°Cta“alm'm§ ﬁl’rrlpmx igr‘;ﬁ"%@ﬁte up to [err].
with h t waé%’haé SRRk ? "'jﬁf - 0" err an’d o | B, For one gore hour
to pro uce thezsqg gsc r-l ﬁnﬁiﬁlrdi phﬁryn&&hﬂ&}ﬂ 3,3rd diteetR pENEeRY- tgeni cil I in
hydrochl ori de aamoez@[BQOHvemarZa-txé)darwyli 5 I1:t2r-é2Frth§ﬁhla4°}rr %(?fk)e Aanmer, the

6- hal oi ni do ds&HE clst AesrivehescharPrRirgid B EYESEBILPRFI o reacted with various

al kanols to yield: 35 sacg,ggﬁgkrgyde of 6-ethoxyi m do- 2- pent enyl

peni ci ldin, hydﬁocsktlclﬁﬁmde of 2-pentenyl peaibillisaec Ipaepami dre Esfmple 36, is 10

6- pent oxyi maému@- élrw ﬁfﬁﬁlﬁq 1y Q’g T’G@}ﬁ lgﬂr tl?éﬁle‘p‘ ‘BEacchari ni de of
6- met hoxyi i, n&iﬁ%ﬁi ﬁﬂ,’& " thé Ihrel it?@ls ) )

5-chl orosacg atean eﬁ1 &oealehuaxnel SR adidey biTek CRMoRNIRIESHF yli Ci | | | n

hydr o- 1510  penicillin. chI ori de;
40 5-chl orosa %F‘P;Hﬁfd@““ﬁéﬁh“()‘t’gt‘}ag ?Wli“‘rﬁaﬂ%‘[‘q‘d;‘?? PP RERlE st ﬁ?ﬁmdpenl cillin
hydro- chlori -!chl é:ﬁé?ﬂ;j &-Hioroimidoallyl-mercaptomethyl penicillin;
6- met hoxyi m dosdc@ksfidhid€ bl ©boa6iaidy}, FTREcagyanedapyhetye pintillin, i N hydr o- brom de;
45 20 sacsdqegammrgdé 6@10@"@4011@31%»99%!@@,[ err]-chl orocrotyl mer cap®bnet hyl
peni cillin hydfHe2rmse fire guisYamd of
6- hexoxyi m do- Yz& hﬁlﬂinﬁa‘?p‘&r%ogmo omdggmt T e ny icf@ni ci | ['in hydro- brom de;
saccharim de of 6-ethoxyim dobenz%&:Z enl cillin hydr ochl oride; 50

a.

h d f. 6- b t d
chgagégn;nrl %X;j% % ég‘ b@r&b "Q%%;%;’gl pem rocqﬁﬁ%%@% safthari ni de

of 6- propox)éhdﬂa etlﬁﬁﬁlll(mo u)nke & oeh nﬁ:l’eﬂad&: atsawhafaom d&erof
6- met hoxy| misthoiagyt @mrecfoir lopenhaay dlr 5GP ¢ qhdeempsrams% rrqprﬁlydels

G- et hog ﬁf ﬁ“ Tl ¢ s e s a8 o o s B har g e of
6- et hOX qﬁﬁ Cyld ReR EGUﬁl xlaﬁldﬁr r(ﬂ[lée e sacchailr?lr:dcqgflCG }r,ncfhoxy-55

sacchari m dGmQIf) z&mbugrlop'eyﬂcmmd@hemoyihe Bith §is¢phdard by dilveddal ori de; sacchari m de
of 6-met hoxyi nileld#y draoney aloimidej EqﬂiqllinnsaPP}‘%fF%@hloérﬁyéi@P‘C dAcEhari m de of

6- et ho%l m dﬁﬁﬁgf’%ﬁg@ﬁfﬂg QV; _2 ehtgw ﬂ Lﬂﬁdcﬁl&dea”d sacchari gi de of

6- but oXyi ni dohy.QEHaiya @EJ{ZV bl pbxﬂen hioi0 il i98ro@Rrid50
Exarrpl e 39 5~ chlorosaccharlmlde of 6-methoxyimidoallylmercaptometh@ Pnexiliradedrer i ni de of

G T 0o 2 B 2Bl LU By SCILORLAS o SPpgcc 7 Bl o

5-chlorosaccharimide of 6-butoxyimidoallylmercaptomethyl penicillin  hydro-

'~<

chloride;

saccharimide of 6-methoxyimido-y-chlorocrotylmercaptomethyl penicillin hydro-

45 sacchl;?xrx?xlg: ’ of 6-ethoxyimido-v-chlorocrotylmercaptomethyl penicillin hydro- 45
sacchzl;?;lil.g: " of 6-hexoxyimido-y-chlorocrotylmercaptomethyl penicillin hydro-
sacchgf-?xx:ilccli: ;of 6-ethoxyimidobenzyl penicillin hydrochloride;

50 saccharimide of 6-butoxyimidobenzyl penicillin hydrochloride; 50

saccharimide of 6-ethoxyimidoamyl penicillin hydrochloride;
saccharimide of 6-propoxyimidoamyl penicillin hydrochloride;
saccharimide of 6-methoxyimidoamyl penicillin hydrochloride;
saccharimide of 6-methoxyimidcheptyl penicillin hydrochloride;
55 saccharimide of 6-ethoxyimidoheptyl penicillin hydrochloride; 55
saccharimide of 6-butoxyimidoheptyl penicillin hydrochloride;
saccharimide of 6-methoxyimidohydroxybenzyl penicillin hydrochloride;
saccharimide of 6-ethoxyimidohydroxybenzyl penicillin hydrochloride; and
saccharimide of 6-butoxyimidohydroxybenzyl penicillin hydrochloride.

60 Example 39 60
The saccharimide of 6-methoxyimido-2-pentenyl penicillin hydrochloride, as
prepared in Example 38, is added to methanol (100 ml.), water (75 ml.) and the tem-
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34 perature is lowered to [err] with stirring for one-half hour. The

m xture is kept at_[err] overnight_and filtered—The-solid-i s—washed-—with
cold [e [err] water (30 m.), without slurrying the solid in the water, and
dried. The solid is then washed with cold [err] nethyl ene chloride (2 x 30
m.), slurried in absolute ether and dried on 5 the .funnel, dried over
[err] in a vacuum giving crystals of wjof‘CCha“ m de of 6- 5

am nopeni ci | Panic acid hydr ochl ori de p%__nanne_p__t__h.e__gt,.h.e.r___,

6- al koxyi m do pepérgink lid Pw&ad ehed mmietuhygjfoﬂ-onanIfllﬂﬁSTM |kept38 ar e
converted to the0t@ravesiporedd g ers%cﬂ]haplldnﬁd@hé Qﬂ]é?\‘iigl? f gl(if“éﬁn c acid

hydr ohal i des. 10 ¥ithout Sl‘mym Vﬁm ) of't%e %% %E; LR lof
vac

neutral i sedsby t El'fl'ed SOC (ﬁrezo O, in a r%ta& f tﬁ&ﬁccﬁzﬁﬁﬁ@pﬁl@t e 5
saccharim des of axﬁmquanuﬂeramsmydr@%mdeacr d are obtained. Exanple 40

Tri et hyl amoni um the Oth 6- . %‘mld%gemc’tl;ﬁ‘rhﬁﬁxar olf e %mm ophene -
2- acetani do) - 1- 1 o lCSIE'frt (1 e FOusPRERs PR mitg oy hole) is
added to 1l a rt}QU&o yxfe@nﬂdrﬁlﬂhdb&laﬁ’@néuiélﬂedﬂbv )thd)@ﬂst:eﬁhrﬂedﬂ in B dry

500 m . three ned&kanpiuisg thchﬁprmutatecsmclfahaslks dcpeanppeatisiiprtihacel =¢ phraied, a drying
tube and a thernoneter. Thereafter, (;;;E I%lon is cooled to [err] inice

and pseudosacchar i n"rﬁtthv%n{n%ﬁmﬂx%o%ex L% _added _alil - at (@Bgene Gi-Ving a
yel l ow sol ution. adhenidPl-uiabibilo[ 452,05 bdt rzreed-cirecrxylﬁ)ﬂe(dmbf mhleUris akddperw], and

kept at roomt errpelwémurleetbwfr rhl e {150 md) sofained iore drg 5P(h'eh tseeagegheuwdo t he 20

boi | i ng point for nF"i“}/ HiPE tw @d“ré‘]rﬁg\ﬂ? Stedanr T n}g‘?f O%S%m‘ ‘ature to
af f or d_ 2- 20 [3 adde uﬁon ¥ Cﬁ%gl 0 |2 gelt :th%ngi’he olfitio z stirrk I Bﬂ&ﬁﬂ@x&ﬂt am dO) -
5-thia- 1- aZ\aS°Cb,I amy&épm at4r08m @dnopedtature Rernigl@The sﬂuaonysl then lgaug 2 -

benzi sot hi azol oin fgsrfese Tnirkucs o iy e%el%eltterooaa g as o
Sacehar i de-of dag BT, Thertht forC ARSI i TRy T auded (o
the stirred sol Utll,l e?dtef"al&gde&@dad:da5the sacchaﬁxaﬁehmepmo el T e m xture ls
cooled to [err] andTpbesph quinpsine @nt(amdsht)osr addel 10 1l sGrred Plotiqy cont@m@&@rdrml e
added over # f ewrr*rarggs:%}”?fg%@ riqs e e g‘ B Sl o

is stirred for tHigg NOWLR RE Tburd & YBOIC 103 (=B &rmﬁ eagi}-hi enyl]
et hyl i deneam no) ethy[deneaiiichr -0y Rigikdrythethyl 88 - oﬂ)X-OS - *1 t hdaBicyelo[B.2:0] oct-

azabi cycl o[ 4, 2. 0]2ret2ylarbarl]oL bz Qﬂﬁfﬁ’- oz berdipkido sty glse XeowH) 2sone
1

1, 1-di oxi desglCEt é{‘eesam%%z&ﬁéscnbecgml re contai mg satdf 9%%963‘ !nrgc, cﬁun(b){mc (0.5

7-chl oroi m docephlﬂ)lle tlshaid'aed followed by absolute ethanol (100 ml.) over a few minutes, kee To the
above-descri bed rehex mpemn&emi aBOPOHg3Cahftkr Frrthy e mixmrde; org lhbur ik |—r$e°(f0 055
mole) is ad 315‘ ls%ga@r fsed etn&jflwﬁ: Qwrrrr: overdwgglsf woveli nut ¢ f
keepl ng the (éaot@r‘gldﬁ ot 11 Eﬁat -Q 3‘78 arn S §‘L m &ﬁe hoa at
- [err], the t emer atoed €2 | $7 L apl ethdky -3 s thQny lﬁ&ﬁrl}dewa
i redi at el y br ougidthyB58 - oxo - badxll@ 1 Db- ﬁzelrury louric@]cs:tf Pred-? oylceamxlhei 2Jnour
Then the tenper at Zeorhgmb? F g;‘g r’tdFr At deReridet anribe

-€ ox imifloceéphalor roch 7,0
i mredi at el y Dack 6 gubtii, i b&eaecrmwrmruoe Rhdobgsar - [ 7 -
(1 - ethoxy - 2 -7-{t&>xy1mdhrhm¢hr]oﬁaerayr& itid @ER@AtuROi} lowesdd to drryrdﬁmycn sﬂ’&Echy| - 8 -

0X0 - 5 - thia - for Weazamld o mllxtzre% ] bept ah0°2 OVC@rshLanE ﬁlt h Fbﬂbd -1, 2-
benzi sot hi az49I 3(suc dgﬁgl‘ch sélld&g) CHQ %‘&lé%\%f)hg % % ncc oi S c;v'a Scrl4ped
as the 40 | i BBséle eﬁer ewrmdﬂé

40 Subsequent ly, qmataero 25 ml-.a mos 3&ddexdxymthalbc&/eaxdescrtmdaed Iahﬁtyidlbe
contai ni ng said 7L4gt(;51 iigﬁlrr?ﬁ’éaf ﬂi'ééf’i’Fft?F‘i"Hem]a-’rﬁHi elstle‘t?ﬁ'é‘r ejate Y11§ | ower ed
to [err] and then S gy 2 PRREHERP R b sEmmoriRas ‘r??%f"intfraeld REETCat [err]

overnight amsd filtered. The solrd |s washes with cold [err] water (30 mb.),
wi t hout slurrying t e ol Andmo A 3t-hedrovtnerhyl - 8rcbxed 55 - thia - Bumbdcld[r4320] -The solid

s then washed with ¢ %qﬁ‘ 1“%?9“ Mt 2Ac “9‘*’ ab Rk 3% d“’é‘éc .
slurried in absol Jtg.¢ S s,‘%irr"niﬂﬁaé qmneﬂlrdfp%épér/ {8is] in a
55

vacuum gi visag each addition is donc wrth a 60°C. saturated sodium bicarbonate solution. After the
second addition some ether is added to control the foaming. After the final adjustment
of the pH to 6.9 the mixture is stirred at 0—2°C. for ten minutes, and the pH slowly
goes to 7.1. The solid is filtered and washed with cold water (2 x), and dried in a
desiccator over P.O, under vactum at 5°C., giving a white solid which is 2-[7-
60 amino - 3 - h)droxymethyl -8-o0%0 -5 - th1a - 1 - azabicyclo[4.2.0]oct - 2 - en- 60
2-ylcarbonyl]-1,2-benzisothiazol-3(2H)-one 1,1-dioxide acetate, also described as the
saccharimide of 7-aminocephalosporanic acid.




crystals of 2 - [7 - amno - 3 - hydroxynmethyl - 8 - oxo - 5 - thia - 1 -
azabi cyclo- [4.2.0] oct-2-en-2-ylcarbonyl] -1 ,2-benzisothiazol-3(2H)-one
1, 1-di oxi de acetate hydro- ehl-orde—atse—tknrewr—as—thesaechartmde—of—
7- am nocephal osporanic acid hydr ochloride. 50

Exampl e 41 50 2 - [7 - Amino - 3 -
hydroxynmethyl - 8 - .oxo - 5 - thia - 1 - azabicyclo[4.2.0]- oct - 2 - en -
2 - ylca bonyl] - 1,2 - benzisot Wz@?@s‘ - 3(2H) - one 1,1 - dioxidgsacetate
hydr och . ‘ed—i-n—Exanple—40 powde -.and added
to water (75 m.) in four ort| onExampteMr?red at [err]. Adjustnent of the pH

to 6.9 after 53' [7 - A PHBA 5 %F‘?‘“P’d"[ Z0lr at ed sodi um
bi car bonat e gkt Qﬂapz%f ﬂxé&% @4? 535355(@“]% b gffl%n% hﬁl)g A
controls t he sf)lemmmg;dmﬂgfmefboﬁa&e(om malk) xadJatds¢4tram is @lidedl BIE atjntet '(Dhc6 9 tshe

m xture i s shiEpreg Sfared fer vhjee fhoyrs ?fewomtmneeslre aweﬁ ® hadugor Elepwhey goes to 7. 1.

The 2ol ¢ | SETEH Sty Fcony el (G L 2 1 3
desi ccat or QY&bralofby oo@ @ eheV, mmmea : TeGhibdide0l MmBiad arneibibengol i d which is
2-[7- 60 filre@drimiothe pB adjubigdciio aclal acel® acidOXI@ mixtore-is §titdedin 1 -0

azabi cycl of 4c ag}-és onc-h boup, d th ﬁltercd giving crystals of 7-amino-3-(hydroxy-

2-yl car bonyl}}5 E e e iggti d.gégx#alo gﬂg“ﬁﬂécﬁ 21-i i @l t%te, al so

described as thé saccharim -am nocephal osporani ¢ aci d. 35
1, 291, 053 Example 43 35 Exarrpl e 42 2 - [7 -

Am no 15 3 - }lvau PRI r.?:i]-leral1 ocedug:id)f Examples{ 3§ 8 39 sen%z;ﬁb O 419 0] - oct
-2 - en - efitach T Y g?rcé sgs);r[:dlp gé'ﬁ %&fhar Tiopem thh a 1,1 -
di oxi de acettadnereﬁ&dpmﬁpﬁrﬂ nél Nto @ dprogedare 2-8mids- 6$m$xyﬁﬁhopdmcm&f[ rahydrof uran
(60 m ., andwéroglorides whigh [argt thap rhydrplyssd eidumrenipilissd i effead 2-arpido-64mivp] €) i n wat er
(40 ni . § i s RERfEERtcarts yneghelerme 5 nixture is stirred for thredhours at
roomtenperature giving a soluti on. Then the tetrahydrofuran is renoved at
[err] under vacuum and the resulti %&ture is washed with methyl ene

chl oride. The aqueous fraction is fhen lnejced on a rotary evaporator at
[err] and the dissolved nethyl ene chlori‘de is renoved. The solution is 10
filtered andetehia Ykhdatjwhet ekbntsgaidcl and dehineglaabllads: aceti ¢ acid. The mi xture
is stirred in 10 ice-water for one-half hour and then filtered, giving
crystals of 7-am no-3-(hydroxy- mghRyg)s- 8 - oxo - 5 - thia - 1 -
azabicyclo[4.2.0]oct - 2 - en - 2 - carboxylic acid, acetate, also known as
7- am nocephal Bsporani ¢ acid. Exanple 48 15 Uilising the general

pr ocedur es m—mmmmmr—mm————r& derivatives
of natural peRf¥illins are prepared whPth are reacted with phosphorus

pent achl ori decytrd yi el d their correspongirsig 2-am do- 6-chl oroi m dopenicillins
which are then reacted wth an al kanol to afford appropriate

2- ani do- 6- al KE®P i dopeni ci | 1in hvdr ocHFSFFEESYpwh are then hydr ol ysed

and neutralisgghoto afford 2-am do- 6- andaf@pend; penicillanic acids
havi ng the fornul a: 20
wher ei n X and¥¥onhen taken separ at el y ¥fedimehyladamds fol | ows: TABLE S X
Y_ cyano cyano : ethylsﬁli‘l?oﬂ? cyano
nitro cyano rifluoronet hyI sul phonyl cyano
car bopent oxy cyano e N,N-diethylsulphamyl S

nitro . . . .. : triffuoromethylsulphonyl

nitro carbethoxy .

nitro N,N-dipropylcarbamyl

nitro methylsulphonyl

nitro .. . N-ethyl-N-methylsulphamyl

trifluoromethylsulphonyl . trifluoromethylsulphonyl -

trifluoromethylsulphonyl carbohexoxy

 trifluoromethylsulphonyl N-ethyl-N-methylcarbamyl

trifluoromethylsulphonyl propylsulphonyl



cyano
et hyl sul phonyl cyano
nitro—-—.
carbet hoxy nitro

met hyl sul phonyl nitro

N, N- di et hyl car banmyl cyano

N, N- di et hyl sul phanyl

—trifluoronet hylsul phonyl nitro

NN- di propyl carbanyl nitro

N- et hyl - N- met hyl sul phanyl trifl uoronet hyl sul phonyl

trifluoromethyl sul phonyl trifluoronetthﬁq#Ehonyl
1
. ery

carbggexoxy

trifluoromethyl sul phonyl
trifluoromethyl sul phonyl
1, 291, 053

Y trifluoronethylgﬁlphonvl

vl - N-enet hvl carbamyl
7 7 7

TABLEPS gonkisusiphony | 36

TABLE S (Conti nued) X
t hyl sul phanyl car bonet hoxy

NN- di pent yl car bamyifieme@fmighensy
car bonet hoxy

N, N- di et hyl car barfgrpomethoxy

N, N- di et hyl sul phanyl

p- but yl benzoyl cy asrbomethoxy

p- phenoxybenzoyl qeﬁnmkﬁgkgggayl
met hyl sul phonyl

p- chl or o- mt ol uyl NoHrdssHyxPamyl
N, N- di met hyl car ba

p- met hoxybenzoyl :ﬂ/’#?dbm"thylwbmyl
p- ni trophenyl sul phgR¥dimethylsulphamyl
p-trifluoronethyl phenyl sul phonyl
2, 4-di ni t rophenyl st#phonyl

p- (N, N- di net hyl sul phanyl ) benzoyl
met hyl sul phonyl cardsenet hoxy
cyano ethylsulphopyl
n}trlfluoronethyl5%eﬁy?gurphonyl

N, N- di me
pentyl sul

NN- di met hyl sul phanyhoiddkdi et hyl car banyl
NN- di met hyl sul phamyl cyano

N,N-dimethylsulphaht hy| sul phonyl|

%gﬁlsulphanyl

sipIYIRIEdi et hyl car bany|
methylsulphonyl N, N-di et hyl car banyl

N,N-dimethylselpiamyl cyano
chl or obenzoyl

2,4-dibr3ﬁ5%%ﬁ%%?? car bet hoxy

N,N-dimethylsulphamgidobenzoy|

p-ethylbﬁgﬁgﬁhﬂgﬁ%g%% t oxy

nyl benzoyl

M i t 1 0b QR Qthethylsulphamyl

p- met hyl sul phonyl benzoyl

p-tol uyl PpPueleBPBphenyl sul phonyl
p- met hoxybenzoyl Q&&éluoronethylsulphonyl

m-toluyl

m (N, N-di et hyl sul phanyl ) benzoyl

p-phenoxybengovi r i f | uor onet hyl benzoyl

o-chlorog_ﬁﬁ%Fﬁﬁ#phonyl cyano

trifluorone

suf phonyl

p- ni t rophenyl sul phermylsulphobildi met hyl car bany[2,4-dibromobenzoyl

2-bronD-4-chIoropQggx&gylphonyl

carbethoxy
N,N-dimethylcarbamyl
carbobutoxy

nitro

p-nitrophenylsulphonyl

p-triffuoromethylphenylsulphony!

2,4-dinitrophenylsulphonyl
p-chlorophenylsulphonyl

trifluoromethylsulphonyl

m-(N,N-diethylsulphamyl)benzoyl

carbomethoxy

cyano

cyano
trifluoromethylsulphonyl

N,N-dimethylcarbamyl

p-chloro-m-toluyl

p-iodobenzoyl

p-ethylbenzoyl

p-methoxybenzoyl
p-phenylbenzoy!

m-nitrobenzoyl
p-methylsulphonylbenzoyl
p-toluyl

p-methoxybenzoyl
2-(N,N-dimethylsulphamyl)benzoyl
methylsulphonyl
p-trifluoromethylbenzoyl
o-chlorophenylsulphonyl
m-trifluoromethylphenylsulphonyl
p-nitrophenylsulphonyl
2-bromo-4-chlorophenylsuiphonyl
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37 Exanpl e 44 \Wien the procedures of Exanples 40 to 42 are repeated, a
series of 2-am do derivati ves—of—cephatothtrn—areprepared—which—arereacted
wi th a phosphorus penta- halide to yield their correspondi ng

2- am do- 7- hal oi m docephal ot hi ns which are reacted 5 wi th an al kanol to
afford appropriate 2-am do-7-al koxyi m docephal ot hi n hydrohalides 5 which
are then hydrol ysed and neutralised to produce

2- ami no- ¥ ani no- cephal ospor ani ¢ _adi28s05Bavi ng the fornula: [err] 3herein X
and Y when taken separately are defl.ppdiyas fol lows: TABLE T X

Y et hyl sul phonyhen the procedures of Examples 402 D2 Gl refeattli,t 4 pBCIYI-Sidiphony |

N, N- di met hy|d&ttaptraey kephalothin are preparegdrw nmhmkdmweﬂ h@aﬁbahmbhphenyl sul phonyl
car boheoxy M S i orspmle i e i l%c Rty Ftibnony,

carbet hoOXy  \hich are then Edro sed agg ngutrahse@to N’d y fip ?. %Ws r] nyl -

sul phonyl t rdcidl nememettyuzsul phonyl -cyano |odophenylsulphonyl
cyano i Zsfluoro 4-ni trophenyl sul phonyl
pent yl sul phonyl fpbut oxyphenyl sul phonyl cyano
p- i odobenzyl sul phonyl cyano ! T butyryl nitro
acetyl cyano 0 benzoyl propionyl
phenyl sul phqu{e-@x%ﬂaﬁ?tvrhgmaenysggsa&% defiged gs fallows: ~_PPENEt hyl sul phony!
2,4,6-trimethyl benzoy tho xyﬁhenylsulphonyl
N, N- di met hyl car banyl N—d|nethylanlnoethylsulphonyl
2, 3,5, 6-tetranet hyl benzoyl TABLEgY hyl t hi ophenyl sul phonyl cycl oval eryl
m ni t rophenetyl sul phonyl N, N-di propylwm nobut yl sul phonyl 2- napht hoyl
cyano 2-4-dinethyl benzoyl nitro
p-fIuorophena@émywmuwmlocaproyl 2-bromo-4-nitrophenylsulphonyl
trifluoronet ghgﬂﬁ &a 38 . 1,291, 053
1 -(N,N-dimethylcarbamyl)phenyl- ' '

38 TABLE T ( | Rue 3“*’ il ™ s(ulphon‘y’i“’ ylearbamyl)pheny Y furoyl
cyano N, N—d|neth{lsulphanylphenproplonyl car bopr opoxy
p- pr opyl phenytashohgsersny | fepethdiglphepylphenylsulphonyl

carbethoxy 2-(N,N-diethylsulphamyl)phenyl-

sulphonyl

trifluoromethylsulphonyl 4-cyano-2-iodophenylsulphonyl

cyano 2-fluoro-4-nitrophenylsulphonyl

pentylsulphonyl p-carbobutoxyphenylsulphonyl

cyano p-iodobenzylsulphonyl

cyano butyryl

nitro acetyl

cyano benzoyl

propionyl phenylsulphonyl

2,4,6-trimethylbenzoyl phenethylsulphony!

2,4,6-trimethylbenzoyl p-methoxyphenylsulphonyl

N,N-dimethylcarbamyl N,N-dimethylaminoethylsulphonyl

2,3,5,6-tetramethylbenzoyl p-methylthiophenylsulphonyl

cyclovaleryl m-~-nitrophenethylsulphonyl

N,N-dipropylaminobutylsulphonyl 2-naphthoyl

cyano 2,4-dimethylbenzoyl

nitro p-fluorophenacetyl

cyclocaproyl trifluoromethylsulphonyl



2- napht hyl sul phonyl p- but oxybenzoyl phenbutyryl

nitro 2-furyl sul phonyl caproyl 2-pyridyl sul phonyl
met hyt-stt-phonyl -phencapreyt— - - ——— ———cyano

phenpr opyl sul phonyl trifluoromethyl sul phonyl

p- propyl sul phonyl phenyl sul phonyl cyano nitro

p- (N, N-di butyl car banyl ) phenyl - sul phonyl m car bonet hoxyphenyl sul phonyl
car bet hoxy p-propoxyphenyl sul phonyl met hyl sul phonyl cyano

p- pent yl t hi 8phenyl sul phonyl Exanpl e 48%W#én the procedures of ExanpPés 36
to 39 are repeated, a series of 2-gimlEognicdmindgsi vatives of natural
penicillins are prepared which are reacted with phosphorus 5
pentachloride to ¥ield their correspondi ngY
2-cyc|oanido-6-CHhQJp|nldopen|C|I||ns‘ﬁh|ca,(p’are then reacted wth an

al kanol to afford aﬁpropriate 2-cyc|oanido-€3alkoxyinido- penicillin
hydr ochl ori des whNg¥-darethybdighamyiptdnmmépjeed arnbopmepixy al i sed to afford 2-cycl o-

anido-6-aninopeniciIlqgic arhds havi ng t he fpgnu“a: 10 wherein X and Y
when taken toget hEP RFEFAPIPASY as: cyclobutyry 10 Tabl e
U 3-oxo0-1, 2- benzi aobfhtgRaptonyi 2- yl 1, 1- di oxp-8epxydenaigt hoxypht hal i m do;
mal ei m do; 15 succi ni m do;

15 3-0x0-4, 1, 2- be R¥SREIHi azi n-2(3H) -yl 1, 1™fPoxi de; 3-ox0-6-nitro-

1, 4, 2- benzodi t hi azigygdfighbliyt Y| 1, 1- di oxi de; caproyl

3, 4-di hydr o- 4- net hyl - 3- 0ox0- 2H 1, 2, 4- benzot hi adi azi n-2-yl 1, 1-di oxi de;
3, 3, 4, 4- t et r anmet hytpyddybylphonylpyrr ol i di nyl ; #@thylsulphonyl

6- br ono- 3, 4- di hydr Q- -di oxo- 2H 1, 3- benzo | n-3-yl;

20 3, 4-di hydro- 2, X?eé‘ug"Bé’%l-zH 1, 3- benzot hi azi n§63-yl .~ 7- et hyl sul phony! -

1, 4- di hydr o- 1- netpheppro@ylstlpbinglx 0- 3( 2H) - qui n&ifigbromethylsulphonyl

6-fl uoro-1, 2- benzi sot i?%P'H%-ZE%H1%ﬂl-diO§%g$; 1- oxo-2-isoi ndol i nyl; 25
2- 0X0- 3- pyrrol i n- FRPySHiphonypenylsuipio y

25 4-isothiazolinntroyl 1, 1-di oxi de; 2-(N,N-dibutylcarbamyl)phenyl-

6- chl or o- 3, 4- di hydr o- 7- net hyl - 3- oxo- 2H 1 , 2-s¥ekedt hi azi n-2-yl 1, 1-di oxi de;
3, 4-di hydro-1, 3-di_0xQq- A i nalyl; a

0- ( 3-br onobenzene)"g%&%ﬁﬁ%%&u%%ﬁhﬁﬁg‘?ﬁ o 39 Qﬂbethoxy

1, 291, 053 p-propoxyphenylsulphonyl methylsuli@@nyFxanpl e 46 When t he

procedures of Exanples 40 to 42 are repeated, g.series of 2-cyclo- am do
derivatives of ceggﬁ?othin are prepared mnf&ﬁ“%?Sg?ég%Fé%wﬁgxn phosphor us

pent abrom de to yield their correspondizagple 45
2- cycl oam do- 7- br on¥hen dopregstiatsof Hikamples 36 to 39 are repeated, a series of 2-cycloamido
derivatives of natural penicillins are prepared which are reacted with phosphorus
5 pentachloride to yield their corresponding 2-cycloamido-6-chloroimidopenicillins which 5
are then reacted with an alkanol to afford appropriate 2-cycloamido-6-alkoxyimido-
penicillin hydrochlorides which are then hydrolysed and neutralised to afford 2-cyclo-
amido-6-aminopenicillanic acids having the formula:

h Fr’i?i:'ﬁ

10 wherein X and Y when taken together are deﬁned as: 10

Table U
3-0x0-1,2-benzisothiazolin-2-yl 1,1-dioxide;
4-methoxyphthalimido;
maleimido;

15 succinimido; 15
3-0x0-4,1,2-benzoxathiazin-2(3H)-yl 1,1-dioxide;
3-o0x0-6-nitro-1,4,2-benzodithiazin-2(3H)-yl 1,1-dioxide;
3,4-dihydro-4-methyl-3-oxo-2H-1,2 4-benzothiadiazin-2-vl 1,1-dioxide;
3,3,4,4-tetramethyl-2-oxo-1-pyrrolidinyl;

20 6-bromo-3,4-dihydro-2,4-dioxo-2H-1,3-benzoxazin-3-yl; 20
3,4-dihydro-2,4-dioxo-2H-1,3-benzothiazin-3-yl;
7-ethylsulphonyl-1,4-dihydro-1-methyl-2,4-dioxo-3(2H)-quinazolinyl;
6-fluoro-1,2-benzisothiazolin-2-yl 1,1-dioxide;
1-oxo0-2-isoindolinyl;

25 2-0x0-3-pyrrolin-1-yl; 25
4-isothiazolin-2-yl 1,1-dioxide;
6-chloro-3,4-dihydro-7-methyl-3-oxo-2H-1,2-benzothiazin-2-y! 1,1-dioxide;
3,4-dihydro-1,3-dioxo-2(1H)-isoquinolyl; and
o0-(3-bromobenzene)disulphonimido.



5 whi ch are reacted with an al kanol to afford appropriate
2-cycl oam do- 7- al koxyi m do- 5 cephal othin hydrobrom des V\/m ch are then
hydrol ysed and neutralised A .
aci ds having the fornula: wher e| n X and Y when t aken toget her are defl ned
as: 10 Table V
10 5-et hyl - 3-0x0- 1, 2- benzi sot hi azol i n-2-yl 1, 1-di oxi de; phthalim do;
succi ni m do; 3-o0xo0-2-isothiazolidinyl 1,1-dioxide; 15
3- 0x0- 439 sot hi azol i n-2-yl 1, 1-di &#9%fa3 39
15 6, 7-di chl oro- 3- oxo0-4, 1, 2- benzpxatRimgzi n- 2(3H) -yl 1, 1-di oxi de;
3-0x0-1, 4, 2- bz dhiet Ihboaajrda -oB (Eziipiey 140 Jro 42 AircOdépedi@d, a series of 2-cyclo-
6- cyano- 3, 4miiohgeryayves - ofecephplothiy- @R@reﬁfrﬂedl‘ﬂgézﬁﬁiﬂgel\?ﬁ@@ rWldta;cWhaSPh%@ 2-yl
1,1- dI50 X d&m&%&@ P‘i\ylﬁsaﬁgmx %Te@qogﬁ ngprxate 2~cycloamido dna7-a p%? 2, 4- dl oxo- 2h
1, 3- bénz oxaéghhlothin Wydrobromides which are then hydrolysed and neutralised to 2-

tri fl uor cyadalido-73mihoctpliajosiionni2 acids tivingohedbimuth; 3- benzot hi azi n- 3-yl ;

7-
1, 4-di hydro-1 -nethyl -2, 4-di Q%9 3(LH).- qui nazol i nyl ;
1, 2- benzi sot hi azol i n- 2- yI 1, 1-5@1&&%5;»@- benzyl - 1- oxo- 2-i soi ndol i nyl ; 25
2-isothiazolidinyl 1,1- d|0X|de X

25 2-o0xo0-1-pyrrolidi nyI 3, 4-di hydro 3-0x0-2H 1, 2-benzot hi azi n- 2-yl

1, 1- di oxi de, .1 3- di oxo-2(1H)-i soqui nolyl; and

0- benzenedi sﬁﬁelﬁﬁg{ln?%tem%% togétéer e AL Exarrpl e
47 10 Table V 30 3,3 - Dinmethyl - 70- oxo - 6
- (2 - phenox? t-% Odei)-beUZISQ_thLaloﬂlh—@-al 11-@!08]d%zab| Cyc| 0O-

[ 3. 2. 0] hapt ané’- i boxyl ic acid, also described as phenoxynet hyl
penicillin (Zaﬁ,xgz,lso@}a;?oﬁdlml1g)dl¢hsjeedded to anhydrous nethyl ene chloride (2
litredy and tBexetcbbpelin-g-ystidived;and cooled in ice to [err]. Then

triethyl am ne g(ﬂ@;@ﬂmﬂhlaﬁn%ﬁfzﬂsz f(é{’gpbblﬂ!}hlde, and washed in wth

an hydr ous net h;yg mH:@ 44! 2 4- ygﬂkbﬁhzﬁgaﬂ - -yISPh 'de;&@ 35

di ssol ve. The t&ﬁhbthym&lmzﬁdcgoo ed to [err and sacchari'n chloride (147 g.,
0.73 78l e) s3a‘ctb|*e' 0&’ exergH eloh- bcnzomzmﬁsé,n drous net hyl ene chl or pgle (250
m.). The |ng TEW ‘E‘y yﬁiﬁ?}rﬁ tzflflr’%?fnﬁ’fh“’f‘ér?’r % for one-half hour, and
t hen kept at s@mﬂlg {el_gl acr?qg i néjl noline (213 m., 1.8 nol e) is
added to the §t—heiizyE1jox$al-1tbindﬂmyl 40 the internal tenperature is quickly

| oner @8l to - ng’l yls bﬁm%ﬁ the tenperature 40 reached -2ferr]

powder ed phos I , 0 nole) is added over about
three mnutes w@gx 3&212%6%8%?3%5&9”1&&9 ngd at - 28 to [err] The

m xture is st|0Fhemneﬂxeﬂphbmm@e hours at - [err] and a solution of quinoline
(105 nm., 0.90 nole) in absolute et n4gl (850 mM.) is added over about ten

m nut 88, whi | @3”%191&&]&1”'7“%(456 ﬁya&%ﬂ?&s ak Uk Af . 52a8ab O - P&rr] After
stirring fop. zcmmlep&am caBdoxylic &d, rafso td%h&ﬁc&ﬂ@ phenoxﬁ&t@emtcmrne(zsssy apidly raised

to [err] and3t ey is rdded it taelly °¢Somehs@de Fldondegeﬂlrr §s) Addt e mixtire i§ ng anot her

nour ot - [RETEHE RTS8 5 s SRS (AL e L REMBIRIF, and e
i mediat el yg; s&weﬁ“ﬁéin or is c&‘oﬁ te ; BiGidk 1408, ObRpded at *= [err]
for one houis addwdtad w268k llliﬂw.lt)l anbyda;ddexddlﬂmd dhhﬂdemzxa uﬂe ‘BHei lrghed at [err] for

) 1 d
twenty 50 yellow palytign e&ssn umolmg) 5§fd§1 ‘E ha [k Pt(ﬂ/é‘?om ght and
0 -

filtered tr{ﬁm :ﬁggﬁé is qmckly lo [ st1 cmpc dre s Whi t@ solid is

slurri®d t hkefedt LBEE, Woldired Ghbbplotls onthdlo ael @megc 90|'n|1 £is dddkee times with
col d wat er qvgrebput elnmx%;huttsovhdmhe rempéretug ¢y hajtained ptl 26w + BOPES The
mixture is stirred for three hours at — 30°C. and a solition of quinoline (105 ml., 0.90
mole) in absolute ethanol (850 ml.) is added over about ten minutes, while mamtammg
45 the temperature at —27 to — 30°C. After stirring for one hour at .— 30°C. the tem- 45
perature is rapidly raised to +20°C., and then immediately lowered to .— 30°C.
After stirring another hour at —30°C. the temperature is rapidly raised to +20°C.
and then immediately lowered to — 10°C. The temperature is maintained at — 10°C.
for one hour, water (650 ml.) is added and the mixture stirred at 0°C. for twenty
50 minutes. The mixture is stored at 0°C. overnight and filtered through a coarse 50
sintered funnel. The off-white solid is slurried three times with cold (5°C.) methylene
chloride, three times with cold water (just enough to cover the solid), and two times
with anhydrous ether. The resulting white solid is spread out on paper in a hood and
air-dried overnight, giving a powdery white solid which is 2-[(6-amino-3,3-dimethyl-
55 7 - oxo - 4 - thia - 1 - azabicyclo[3.2.0]hept - 2 - yl)carbonyl] - 1,2 - benzisothiazol- 55
3(2H)-one 1,1-dioxide hydrochloride, as named as the saccharimide of 6-ammo-
penicillanic acxd hydrochioride (189 g., 62%,).

-}
"f

2




wi th anhydrous ether. The resulting white solid is spread out on paper in a
hood and air-dried overnight, giving a powdery white solid which is
2- [ (6—am-ro0—3, 3- di pet hyl —55- 7 - ox0 - & —=thta—1 -
azabicyclo[3.2.0] hept - 2 - yl)carbonyl] - 1,2 - benzisothiazol- 55
3(2H)-one 1, 1-di oxide hydrochloride, as naned as the saccharim de of
6-am no- penicillanic acid hydrochloride (189 g., 62%. - 40

1, 291, 053 40 Exanpl e 48 2 - [(D- [2
- amno - 2 40 phenyl acetamido] - 3,3 1.20%thyl - 7 - oxo - 4 - thidd 1 -
azabicycl o[ 3.2.0] hept - 2 - yl)car bonyIEximp]B 4 - benzisothiazol - 3(2

one 1,1- dioxide, atsgpdeRcraimind 2aphiriRcctadiohas,s riigeh@f- 7argRe €4 } thian, (0702
nole) is dissol vetl_-lawbi:syclo[320]awh @r- (w)garbvexlh L?en@nndqth@Fqldé(Z(TYSOIm 13- and

ppide of \
N N-di et hy] ?m i ﬁ%x ous methéml)bg%as t arl1de o 1me 1line % mole;§: Xgﬁd? ed tg)

[err] by an acetomge fubon! & QQ%&E QJ&&§ % Sind Bh 218
nol e) i s added ovewmide f((EMSMdTﬁ)heaidtmd\&f alfev m@enund'ahmtrsga UTheOsmuﬁ(ﬁ ikept at -

35 to - [err] forkpheeef ars4QRFt F?f r?’EfE,ﬁhbﬂWSc‘B}Fh medhynicaln m“}&f t‘\é?r FIOXI

mat el y one-hgl f t BRfRE gy é’l{’zf‘ ! HinisEp HF’;;"%; [h}i F‘F‘le 10
mat eri al forms 10d1methy1 . G&b 4S thid|-(iD- azabikyelof3 l)'car amm 1-2- -
phenyl et hyl i deneabanriothiazol3(283-one 1,1- dxomdelOlsdlkrmmh | the s&chanmdo of Gdbromot hi a - 1

- azabicycl o[ 3. 2. B ‘Clum Then  I-ugagel HAh ¢l) is- adie‘iZQ i iy 2H) - one
1, 501 ox) deyga so“*] Bt e ?tw? %Lﬁfmzm S mé% [T,

Then 1- but anol ) 11-SzBREe3. DY @épt apprﬂ)&ir el y2f |bh’zﬁlscmu£hld

- [err] and thi s brenpbdlaxutcr kydrobropmide,nél®i mpgwd fag rthet hcceamhdyucfs@bmomhﬁ@r d 2 15
[(D- [2 - anino &mpclln }ﬂi‘&{%‘tﬂi hep JW ‘%;}%t) PARECASETREY SiedmR di et hy|
- 7 - oxo- ébS 4 onemaﬁ Pan n” keftZ (stve) Qith: f‘?tﬂlimg Tge mubﬁl ?saffll@zgﬁlyl] 20
1,2 - benzi sot hi azl the soBc( EH)ashedD ﬁ&h ﬂnhi:drﬁijs @bhb@vni'gyzdﬁ/lﬁda Kaidiveheh issthshydrramed as

the saccharimi de bemgep cillmtil}’h ﬁyd’m)bﬁoﬁlﬂﬁel - Fepdiydeat er (40
) e et 1o [l it TR R e ettt ¢ o
cool to [errds. The qu{WEmAiSMIISr err one hour ands
then kept at [err] ouex progist for vhetﬂnqu:tau@tqfrar pdﬂgllhan‘ne:ep‘lleQPWIem‘IéSZ “amide er ed

20 and the solid Pgiviie heefal eprafiwedicous et her gl ving a white solid which
is the hydro- brom de of 2 - [(6 -amno - 3,3, d nmethyl - 7 - oxo - 4 -
thia - 1 - azabicycl o- %:] 8

[3.2.0] hept-2-yl)carbonyl]-1, beriz{:;éot hi azol - 3(" °{°pne 1, 1-di oxi de, al so
descri bed as the saccharim de of 6-am nopenicillani c acid hydr obr om de. 25
VHAT WE CLAI M | S: in which Rt is a penicillin or cephalosporin amide group, X and Y when taken

25 1. A proc¥ss f@marattm T écplaremtroo nivltbﬂraumpe;rmpsl or| wlnn Gakercewphaheoswggcn n or3oa

2- a.m dO del‘l vativ tg‘ is a me F : met yrlgl?fllum hgfry OX mﬁ ‘Eoup Is a
peni Ci I'1in or cep Rl einglh %}d iﬁ H 5 10T ﬁd'dn %ﬁ@t hgt‘lg h tedw1tl;
separately are bot heaalve@ﬁﬂheaermﬂv df@Weﬂghegz apsy g}lsupwmetmfdnaiﬁm divhdve t he

ni trogen 30 atomto which they are a10t ached conplete a cyclic

el ectron wthdra r t [. t

N-pyri di ni U rr%? met rrg?p 8 agldf?llgg:%% y}{ g{( t[lJ n%);[rﬁ.\ya] Nh&' y the Xg: 19&?&&% ﬂ)y emcdhfll Sr
cephal osporin, or o:a Zfanmtbtelplzam:aionuies | roagted \ne 4 h@ncumf mms 4pe»act<eldenvmvtxh a

reactive anine dePRuRkeLs genpalali ‘bﬁ;v g gﬁ 28 ﬁ]@ r‘b?ﬁ f?sfﬁ?dlqgé?s;ftlrl@mctl onal
derivative 35 cHRBIARES b AL 6P DUBeRELdE S Aot Sl Jenicitine

obt ai ned 2- ajg do Iaﬁnlaﬁlldb-|7l-a[koxylm1doc?p al6porid Mhdﬁcﬁﬂhﬁ 18Pl ﬂmﬂhswd't@atﬁt ed jon a
reaction inert apsfrd @ Q@huﬂe-rﬁtanwopdmcaar ixh @sip o r 2remide framinedephdlesponin tafié

y al ﬁ d~+h 0-6-gmi epicillan
presence of a basé dgqsl %F-];Yam noce osponvg %banqlqg ?ﬁ%altg ﬁ?l?rfeﬁegqplgm cillin
or 2-ani do- 7- hal oL 44 105 RARcH the WDk Bbplricilli 61C3. S dthosBbtin which, if

45 desired, 1s hydrolysed to the corresponding penicillin or cephalosporm 45

2. A process according to Claim 1, wherein the reactive amine derivative used is
a saccharin or substituted saccharin of general formula

(§%)

3

-5
e

or its functional derivative wherein R!® and R'" when taken separately are hydrogen,
50 lower alkyl, lower alkoxy, halogen, phenyl, phen(lower)alkyl, loweralkoxyphenyl, aryl, 50
heterocyclyl, trihalomethyl, nitro, diloweralkylamino, sulphamido, carbloweralkoxy,



al kanol to afford the hydrohalide of a correspondi ng )

2- am do- 6- al koxyi m dopenicillin 40 or .

2- am do- 7- al koyyi m docephal osporin whi chy jgagiurn is hydrol ysed with waygr
to 40 af f—&Fd—&—Z——&H‘Fdﬁ—G—-&H%Heﬁeﬁhﬁ—H—&m—e—aﬁ—d—ef————_—,ﬂ
2- ami do- 7- ani nocephal o n.acid hydrohaﬂ?ﬁa@léIe Sir is (i
s L e T B S fpa

2- ani do- 7- am nOCephaioﬂﬁepQI’sd: Qesibe anhe 3ktcriafil eadﬁlh;tmm (6.82 InofeNRTdR ved $n
reacted with a# acylarawmlg late ¢hiprigd (76 md.) hrtdeN,ZI-tam lm (307 [njote) Gradded. 5

2- ani docephal ospor i F2%¢ e"é‘g‘;‘sl cpolefisio — 40 CuspyEaefy @Gr"f‘ Sl oI i

18 mol @és added over a Few rhmutes un er m tion is

cor respondi ng pen' C'kipt laf 0§5 fcR (‘Psf&o{h{-eg ‘hours with mechamcal m,, pﬂGﬁ-SS
according to C ai m hateph@e-@ilnwt e Ho@agatthiy @entaiatue:, enhirvaiysmmeusmdxa formis

saccharin or sifbsti tWE}ldedISsé&@nar[?n mmtgerle'r bjome or%mlpbpnflethﬂ neg¢minqls- 33- 10

functional derivati §&s é@%%m qxdﬂéﬁﬂ“%éé" ﬁghgf i

hydr ogen, 50 | OWRiHoas QB uraHo Yml.) @- Q€ Bver RPFiBAIMarely five minutes
phen( | ower) al kgﬁ | enver3a tkox4)® | this mhamreaﬁ)niamtamed)fbydirgel houts ¢ bmnlrabﬂ’et hyI
nitro, dilower® kyl ﬂ? iR n&? - Bk cyco ,O]hegtri’bg b‘?}?gr:r frRamise] - 3,3 -4l Agnethyl - 7 - oxo-
1,291, 053 ' one 1,1-dioxide hydrobromxde, also named as i Eéléz lfeé ;g - [2

tox
- anino - 2 - phenyhagiéhaBydedromids Ter wiléc® BY) is addéd to OX @upidiystirred glx&ne 1 -
azabi cycl o[ 3. 2. 0] heptlovwngzthe teg;lpyretatebe 1 to %SZC - Thsemiziurs ot Mirsed gt 0—5
1, 1- di oxPe, &PsHU hEd 45 0Tth @veenghonsHPy YEing T 'F‘E:‘felt;f hgre 0. 02
nol & s di ssol ved ol esoof ;ws a y roFsBe er M%FIL\Q“% -eth mza ydr
hyl ani | i ne ([82. O]XxemLy@}arboayl}}d,dedxzxsothlaial -3(br)-me | yt-tiogide, Salsﬁodésernbed o -
Dy agdagfst oneﬁﬁﬁ gﬁ opshigdpfrorcidshyprebreide-br omi de (0.218
.i's added“over a at
35 to [err] for threei ifere¥d df Benl I%atm to{ gq’?drhm TP %?Jl&géolngr& razzx%ﬁ&%mtel y
one-half to one hour at this terrperature a Wmte crystal l'ine material

forns 10 which is 2[(D w2 amno - -

phenyl et hyl i deneani no] - 3, 3- IL/—\E f0 di rrsthyl ?rg[,moxo _ 4 - thia - 1
- azabicyclo[3.2.0] hept - 2 - yI)car'bonyI] - 1,2- benz iSot hi azol - 3(2H) - one
1, 1-di oxi de, al so known, the sac harlm of. 6-bro |C|II|n
Then'1-but anol o 75 1k - AR Pt ARing BI R e 35
- [err] and this terﬁwat\uﬁ@ thé ﬁalaﬁatcaddrua ©la dyblic et Ubithdia@ing fgfcap nc2- 1
[(D- [2 - amino - Rishumeky hydlzxyme e iﬂyertlh V%ﬂﬂmﬂawybxme@yl-grmpnet hyl
;I. Z B géﬁ-ZI s(l)'[Shfla-zolt;hrgg;f}g:S envap Vf ?ccaw ?E?Z-CLCE%? ég)ﬁgg: 1& Efﬁ ?naf?e?lﬁgla

haned a
t he saccharim de of 6-butoxyim do- anpicilli n|| hyer)br om de Then wat er (40
m.) is added 8d th@rquamma}nl@tarwpeélthmfemuiﬂe—%meiw 1ibe Qbipined @npidlo penigilin t 0 35
cool to [err]. The ml.xj Hig L SaShir r%dre% o 1 T Qb A0ert rouco@cﬁvegxo%mapd

then kept at [err] Quepkbndentandfide Qe fpésénkd biftObasel ROABA Wbrpbrink I2Letoed
20 and the solid is tWwaphedbpwidilin anPyashidoTchaleintiderepbplospornig wstncwhs trecebvitd amhi ch

i s the hydro- grom cfikano fo ?;"Ido{: x433"1“’1"81111*!51 f 2- comesgpn ing| P8 fP@ﬁ’raﬂmxy’Fmd‘)Pe‘k%“m 4 -

t hi 1 ? Io 2-amido-7-alkoxyimidocephalosporin w in tarn 1s lysed with water to 40
[ 3| g ';L h B t ag a | ;: yC I“H? ord a 42 armdo-6-am1nopen(13;11|li§ﬂlc zac:ﬁl aé'z ﬁmdo 7—am1noc hzﬁ:mnld ac1cé |

ynep yl ) caripa@ronalide- dhich; 1 etesrtd A 2= aHi- 6-dm idilihid@cid al SO
dest",— iBed as the sace HaimldWcP@n@frepaalmln@pém @i pdidagvidigiom galtthduepti isabacodrivde. 25
VHAT VEE CLAI M | _an acylanng agent to afford the 2-amidopenicillin or 2-amidocephdlosporin which, if

desired, is hydrolysed. to the cprrespo in

251, A procesd™t or SHEd BRRVR RS R B B o oo o1 @ %
2-am do derivative tahedfcmﬁoﬂsilbsg@tbelsa&haxfxmfrgtﬂeaﬂbmta in which [err] is a
penicillin or cephal osporin am de group, X and Y when taken 30

separately are both el ectron withdraw ng group|§ or when taken with the

nitrogen 30 e Q
\L. R"
U

or its functional derivative wherein R'® and R’ when taken separately are hydrogen,
50 lower alkyl, lower alkoxy, halogen, phenyl, phen(lower)alkyl, loweralkoxyphenyl, aryl, 50
heterocyclyl, trihalomethyl, nitro, diloweralkylamino, sulphamido, carbloweralkoxy,

(I



atomto which they are attached conplete a cyclic electron w thdraw ng
group and [err] is a methyl, hydroxynethyl, N-pyridiniunylnmethyl or

al kanoyl oxynet hyl group; in whi CWQD&LQ&DM
functional derivative thereof is reacted with a reactive am ne derivative
to convert the 2-carboxy group or its functional derivative 35 gr oup
to an am do group of the formula [err] the obtained 2-am do penicillin

35 or 2-am docephal osporin is reacted in a reaction inert aprotic solvent
with a phosphgrus pentahalide in the Pi SHG8fe of a base to afford a
correspondi —_—_—

2- am do- 7- hal oi nicrhog dpreedlikykino pi hqukstlﬁhlphosylroeatbcremmvd tohlpmq actiepeameotingt o afford

t he hydr Ohal I de &Sed?to I'OCCSS %1? = %‘%g‘gt:onv\% a %emcfﬁm Or%—aml? Eggvat VC {heraor}

or 2amdo7a|kq,g‘y,{r{h (a=Y0) tUr'n 'S h with
water to 40 afford a 2-am do- 6-am nopenl cillanic aC|d or

2-am do- 7- am nocephal osporin acid hy e which, if desired, is
neutral i sed3and the 2-ani do- 6- ani nopeffi 5 ic acid or 5
2- am do- 7- am noceph ROJ I, r Ny alt thereof is
reacted with an a‘}cgy%élt?(lsnga &rﬁlg’ﬁst%fe%%loﬁ onegﬂh% g-‘%‘%r#‘%’?)upl)%ni cillin or

2- am docephal osporin which, if : desired, is hydrolysed to the
correspondi ng penicillin or ceb%ms @i n. gc-n- ; 45 2. A process
according to Claim1l, wherein th€ reactive ne derivative used is a

saccharin or substituted saccharin of general formula or its functional

derivative wherein [err] and [err] when taken separately are hydrogen, 50

| ower al kyl, lower al koxy, hal oggn;» p‘henleﬁhEH( bower ) al kyl ,

| ower al koxyphenyl, aryl, 50 heter dcycl yl, tr' hal onet hyl, nitro,

di | owner al kyl am no, sul pham do, car bl ower aI koxy, 41

1,291, 053 ,7 41 cyano, |oweral kylthio or

| ower al kyl sul phonyl or when j oi E@,gprnpl et@a—ﬁnmene ring fused to the

exi sting benzene ring to formthereimth a na|d1q 'al ene ring. 3. A process

for the preparation of a penicillin or a 2-am do derivative thereof having

the general formula [err] 5 o fohy),

5 wherein [gr] is a group sel &— m,one@f’rr‘hé foll owi ng formnul aegg

[err] wherein [err] and [err] are hydrogen or 59 wer al koxy, [err] is

hydrogen, |oweral kyl or phenyl, [err] and [err| are hydrogen or hal ogen;

[err] and [err] are hydrogen, Iovveral KYHw-shower al koxy, phenyl or phenoxy;

[err] and [err] when taken separadel y are‘hydrogen or |ower alkyl or 15

when t aken toget hécrewa hndtlhelredambm optowen alkgxywRi e hydrdgeny lovprelksd ot phetybd

conplete a R“é‘lr - hglpgies Rpand Rofie Avdrogen | Qapasy) 1°‘¢"t‘iﬁff’1§”or a
phe enoxy en tagen ara are rogen OWEr

pi peridine id ng; w%e Blethtr with ki éﬁaoﬁ Q%oﬁglé) :ﬂqmyhia t hedQ:oxh etara I nt gger

fromlto 3 vmthcj:ckbelxjarrmbeﬁ&nm as cb@natdnsi o8 a@;peﬁdme&mgreatoeﬁ 1t hamnl, and

when a is 1, c i $dgersfoonm hams;3 is amdlt@\méroel b(toaimﬂhﬁhM@ﬁS% éﬁébﬁhe%‘ Ej?‘ wdtely are

both el ectron wi t;j}) ragwgb}eﬁgf’lﬁgﬁﬁ G&dmwgag @gﬁﬁl T8, At om 20

to which thgy a ¢ GRITR &b @pléte & Y5ulit Eloctbofe Githd@ it de hiRg aQr OUgD, i N
whi ch a 20 pemt:rcqlllui whoss\baa B @linpearidecdréupi iR ami ddned) pimupor ssﬁ%@pna deaiga-def i ned

above or a funct itiBhiFredidy feeied with paeactis r@BE dpriyative A teplare Wit 1o e Pi ve ani ne
derivative to replace the 2-carboxy group or its functional dexivative
group W th an amoef@s Ghagl adrivithe ﬂtfoﬁ}f Wil & dndor drouptoh&]c Yoratuh @ied | the _
2-am dopenicillin is reacted in an i nert or anl c. saol vent contakning an-

i ine id illi gpste olvent nic
organi ¢ .25 25 ?‘:% éwftﬁ phos oﬁ::% g llj 5lor1de T %?fgggm B fc‘%ﬁtfp F%lﬁnﬁglde 25
chl oroi m de™of t arl&d16-Etidr dnﬂupc iLifH ), a ggcr alcohol is added to replace the chlorine
atom on the imino chloride moiety by a lower alkoxy residue and water is added to
hydrolyse the imide moiety and afford the hydrochloride of a 2-amido-6-amino-
penicillanic acid and if desired this is treated with water at neutrality or in the
30 presence of an acid acceptor to give the free 2-amido-6-aminopenicillanic acid and 30
this or an acid addition salt thereof is reacted with an acylating agent to introduce the
desired group R' to afford the 2-amidopenicillin which if desired can be hydrolysed
to the corresponding penicillin.
4. A process according to Claim 3, in which the reactive amine derivative used
35 is a saccharin or substituted saccharin of general formula 35

16
50 )
e
O AR R P
]
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(2-am do-6-chl oroi m dopenicillin), a |ower alcohol is added to replace the
chlorine atomon the imno chloride noiety by a | ower al koxy residue and

of a 2-am do- 6- ani no- penrcrllanrc acid and if desired this is treated with
water at neutrality or in the 30 presence of an acid acceptor to give
the free 2-am do-6-am nopenicillanic acid and 30 this or an acid
addition salt thereof is reacted with an acylating agent to introduce the
desired group [err] to afford the;Zgap dopenicillin which if degjred can be
hydr ol y?eﬁ—te—ehe—eeeees—peﬁeh—ﬁg—pem—eﬂ+m—4—ﬁ—e+eeees—aeee+d+ﬂg to daim
3, in which fhfﬁ f‘l“é‘ Elrdx? Vi‘ﬁt’ﬁ‘ﬂéf" ‘%ﬁ EF% are hydr‘?gsﬂ’%PWSraccharr n or
enyl, -pyr1dyl 4 pynd

substit ut ed %%néﬂﬁ'r Qfﬂo pﬁg?yéjngﬁzﬁ&, yh, o 35

i carblowcralkoxy ano eralkyl-
[err] 42 thio or loweralkylsulphonyl or when joined togetl’ler complete i @lgfused to

42 or i%s futrhctxm@nabencbeq-'nmtorfvrel mhrealwe[negr and err] taken sepafately

di vghich
?{)\?\Bréﬁrkggsgﬁl éeﬁci;c\&e\?vl a_re ct%:maane Af}a r1vat1ve e fo %pla(f‘eﬁ}xe_ Pe; ’gFj car oXy ﬁ.?ﬁ

di | ower al kyl wirs meamﬂbﬂgﬁh{ﬂm dﬁnuraca-rcbl-mwer al &9>p§mcﬂmyam)ts c&ﬂmaad kyI - thio or
| ower al kyl sul phonyl or when j oi nedl t og&t her conplete a benzene ring fused

to 5 dasnlil enzene .l % 19 %ﬁorm a napht epe_ri.ng.

a mi%e eac h ethylchlorofarmate t
5 5. Amroceaal keIl B o ﬂercpa e eabddtinat Aeddvi dy éﬁacyrﬁi:iér thg
penicillin adld:ydohesyldafbaﬁiﬁrﬁté amitdten Featteleith thereamvﬂamdeddn‘vﬁivt ve tor epI ace the

penicillin agl’ f: éaﬁ’fEﬁS% rdea ':%E hlarﬁheltﬁa‘g%ﬂﬁh pifosthespnefba- [err] or the
til

penrcrllrna°d‘1‘§ Poy " : SLgaction with
et hyl chkor Of&fﬂ%‘%&&rapfonﬁ&e%r%@racy 2% ?gggQPXQHdgc%p}Q% P gﬂat h tigi onyl

chloride or to a dicycl ohexyl carbodii m de derr vative by reaction with 10
di cycl ohexyl car bodi i m de,an_dﬁhen react edrl I;}I he reactjve am ne
derivative. 6. A process E‘d! dfng ter O ai'f Bsn whi EFPEEHEY reaction with
phosphorus penta- chloride |s ‘carried out 1n het hyl ene chloride. 7. A
process for the preparatjon 2-am do enr cillin or 2-am docephal osporin
15 of thlée}rlen ﬁ %F ﬂi pté;‘? hﬁyir cgphalosporin amide group, R** is a methyl, hydroxy-

ini r alka oyloxymethyl X and Y when .t
15 [err] V\/(’Ie{eﬁreﬂeh[ Qfel’ﬂotH Qec&orp%hdﬂ i g| Eroidk, &eﬁ&git&&p@ftb healmrétgn group, [err]
is a mebhyl, a (kah tfrrg?crwétta;;ﬂ pgmplech mlcmhylelntetttgsyduhdr%w@ gﬁ?yg oxyret hyl
group, X an d £rHya ploid reftehyttawi ng gr oups,
or when take‘hres\ﬁ lﬁtanf"ﬁee LT ogen 2 (Sﬂ?)éz Cag&’tyc%ﬁ“f’cgr {Fhivagiers mvva% at t ached
conplete a cyclic el ectron vmthdravrﬂ ng group, in 20 which a penicillin or
cephal ospor i grouprinig arf agndotgrayp af fodmbi-vGt+-Ne t her eof i s react ed with a reactive
anmi ne derivati vg it m&%nvgontmtg Ccifi Al L rg%l rou or | f unct i onal

L8
deri vatsve gneuBincbBsadaitdin GhaKA iFAT &P Bpip] degnet © P %Ces?
according to Claim7, wherein the reactive am ne derivative is a g

saccharin or substituted sacchari Doy neral fornula

25 [err] or its functional derrva{‘!\lc where [err] and [err] are as defined
in Cdaim2. 9. A process accordingsto Baim7 for the preparation of a
2-am dopenicillin of general forrrulall[{err |n which [err], X and Y are as

TS ti L e i im 2.
defined in C dfﬁrgpx?:ﬁssq’g@cor mg‘gf:) airtl g'?or tlheﬁr preparatlo F Iq?amrdopemcxllm of

general formula

\f 5%
30 | ':l,:" —l(i—lif 30

in which R', X and Y are as defined in Claim 3 in which a penicillin having the
general formula

-]

1
g

or a functional derivative thereof is reacted with a reactive amine derivative to convert

35 the 2-carboxy group or its functional derivative to an amido group of the formula 35

I X
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general fornula or a functional derivative thereof is reacted with a

reactive amne derivative to convert 35 the 2-carboxy group or its
functional derivative to an amdo group of the formula 35 [err] 43
1, 291, 053 43 10. A process according

to Caim9, wherein the reactive am ne derivative used is saccharine or a
substituted saccharine of general fornula [err] where [err] and [err] are
as defined in Caim4 or its functional derivative. 5 11. A
process gccording to aim9 or Chasipesd0 in which either the pengcillin 5
aci d i s—eactetd—wthareactve_amne derivative toTeptace tfie penicillin
aci d car boxy, er% PRicesh a%c?fémﬁﬁﬁ q_‘lélm?ggﬂgrga{tftﬁ )@Zﬂm agm[eerm]atwe usEﬂ, t he

penici | 1in atFiPeeCR-"Varted o s itxed anhydride by reaction with

et hyl chl oroformate or to an acyl hgjzi exby reaction with thionyl chloride

or to a dicycl ohexyl carbodiim de I8y ction with 10
di cycl ohexyl carbodi i m de and then rfpac #d with the reactive am ne
derivative. 10 12. A process for the preparation of a 2-am dopenicillin

or 2-amni docepiesd R'S pat RYi aafas tdfimedy@ri@eiml 4 dromducemal[derivafivewherein [err] is a
peni ci | §in or  cepRarrespareiingi & “Er%ﬂﬁlpa‘ efri wheh &l‘f}}'ﬁ’gf:gnyfm‘%‘;b&dr ox%/- 15

met hyl, N- py il ATRE) RS ARTV0 PRBT RARSYT SXSRet A1 GF oup. - X amd Y when t aken
15 separ at el o Rirth ek hmeloggdup of fdinhiddr@WNRY gt Ghepgenicitlinvdaidris taken with the
nitrogen atomto which which they are httached conplete a cyclic electron
W t hdr awi ng gcl;tgcp B)’ inr}(e arlhccnidg‘ b}g Qr gu%? Q/R%gtlh{‘]gio% (Q'matggr' Q'aﬂwgﬂﬁpl cill ani ¢
acid or 7- anb;n%&iﬁfb 'tQSHS#;i Pl O O a gReneha 1caf:&amlhéib3[ ekdiibn @fth an aci d

addi ti ofy sal HicjclobkaatbodiBnidecad tied rvucitd whin thacsakivt iam'%e dgamtvet 0 f or m tioe
desired group [ Al procgsg for Ahepreparasay of @ Coiopgictls wi2grifeephaloiifBR ein in t he
formul ae [ er Pfthe genggliprmulag o 3 saccharyl or substituted saccharyl group of
the general formula 25 ) A s [err]

25 where [err] and [err] }m{i@f defined i n}@:;rl'm 2. Tépechvepr ocess for the
preparation of a 2-am dopéhi ci Mn of genq;alﬁ"ﬁor mula [err] wherein [err],
X and Y are as defined in laim3, in which a 2-ani do-6-ani nopenicillanic
30 acid of general fourrml a . ) 4 _— I, hydroxy

30 44 wherein R! is a penicillin or cephalosporin amide group,R'> g1a , hy -

24 or ¥ aci SR PG Yoty B L AT ng aent (o
formthe deSiafgﬁ oéJﬁQHHh JEFey| are Ateachel cPhRGE 5 SycBEAQT6H Wighdta@inglgamipn 14, wherein
i n the fornulmehifies rchrrsfoadiaks 2-hwido-§-amaemhigiinic wid gubuhactphdetpesiaccharyl group
of the geenr atid picgenersl foruds r |

Wi ——— S
S
N - x or J:?l\g-z'e
’ 0
03~~—\E§—~\Y Lo 20
Y

20
or an acid addition salt thereof is reacted with an acylating agent to form the desired
group R'.
X
13. A process according to Claim 12, wherein in the formulae —N<  stands
for a saccharyl or substituted saccharyl group of the general formula
Rl6

25 _;‘“133[ 25
~ A7

where R!¢ and R’ are as defined in Claim 2.
14. A process for the preparation of a 2-amidopenicillin of general formula

i e

}j.l_c_ﬁix

0oy

§
wherein R%, X and Y are as defined in Claim 3, in which a 2-amido-6-aminopenicillanic
30 acid of general formula 30
L8
Lo P
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in which [err] and [err] are as defined in Claim4. 16. A process for the
preparation of a 2-am do-6-am nopenicillanic acid or 2-

am do- 7- am nocephal osporin acid of general formulae [err]_10 in which X
and Y when taken separately are both el ectron w thdraw ng groups or

10 when taken with the nitrogen atom to which they are attached conplete a
cyclic electron withdrawi ng group, in which a 2-am dopenicillin or

2-am docephal osporin of general formulae [err] 15 where[err] is a
peni cillin orgycephal osporinani de group;,d;@sy] is a methyl, hydroxyneghyl,
15 N-pyridi nad—Y—are—as—

defi ned above, % %neﬂg id taddjtiqnraly thessefds feanied widran agyinting dgentdo foprotite dafiedh a
phosphorus pent aff8fitie in the presence of a base to afford a %orrespondi ng

2- am do- 6- hal oi m doy| ApgEies iakdotdihgQb Gaim AR FRelir RohOkhERyL sephalpsporin
which is reacted with an al kanol to afford the 20 hydroh‘ﬁllde of a
correspondi ng 2- BfP dtBol A HEEFRErsagskanll @rorp phthe geepbftimen 7- i ni no- 20

et her cephal osporin which in turn is hydrglysed with water to afford a

2- am do- 6- &m nopenicillanic acid or fs‘Z do- 7- am nocephal osporin aci ds
hydrohal i de which, if desired is neutm d. 17. A process according to
Claim1l6 for the preparation of a 2-am do-6-am no- 25 penicillanic

aci d having the gemehal sAORMk s defined in Claim 4. 25
in which X and Y arle. Asprches iforedie iprepahtih rof 263-anhido- Mnlﬁ&pelamlamamhd@pem cillin

of general for rru‘f‘%td‘[%F‘P*}“‘C%a“’spmmaﬂﬁéfr%“ef?’éfml“ﬂﬁﬁs as defined in Claim3 and X
and Y are as defined above, s reacted in aggagll nert organic sol vent
contai ning an organi c base Wlﬂh—? s@hor us ’b,lorldeto afford the

chl oroi m de of the penl cillin amde®(a 2- am do- 8-"¢hl or oi mi doyl penicillin)
which is redct ed iR & 4 gﬁ@r&mh&gf@l Poaleeleqmqre v r@mmow om on 1he
i mno chloride nMugly nY witirabin %\‘\ﬁ 2 \jﬁﬁ‘%l{ozlw ?ﬁﬁlll}}n 0 p tes;;orcl}c

2- am do- 6- | ower ageka formudoyl 35 peni ci | dro oc Y é i ch is

hydrol ysed by water to afford the hydrochloride of
2- ai mdo- 6- ami nopeni cHIamckiﬁngand i f desi Fﬂf mss is treated with water
at neutrality or in the pres f"\gan aC|d aécep of to give the free

2- am do- 6- am nopenl J I ani (1:c11 C'ordce h[alo PRAGESS. . qc&a%;{yr&gthgo d gim
17, wherei®’in t§ P

or alkanoylo X and re as defined above,
1, 291 053 is reacted m a reactlon inert aprotic solvent w1th alffhodpBdrusSpaGiuddey/in @¢

subst i t ut ed saccm:spryt o acb@p thaﬂqrmg dotiespay élneﬂamldb@fhn@h@dovlmemmewr er r] and
[err] are def 39 1°5P1f9‘ Wﬂcg)g ged wik g dilrp! by Eprd)
-0-1mt enicillil or mldO- ~11111n0~

o ahde o a corres ond1

. . ) I
Ol ai m 18 i " whi clihd R hEiEH: : hycrolysEl) DR HRteLIR> EI £ H0 e i
carried out in I’T&i xﬂ:ﬂﬁmé‘. hl:lﬂ) rdr Cﬁamldo 7 aminocephalosporin acid hydrobalid® whih, [if 0OCess for

the preparation @Flre&llmﬁ#aéfeﬁl |rnnor ce haI os&grl n hawp taheo_%glneral formul a
[err] in ch [ﬁe;){cilanff‘csgq I?pv%ﬁﬂgig%le 6cfé’f) PSP A ARTPHECTRS and Jerr]

is nethyl,

in which X and Y are as defined in claim 16, in which a 2-amidopeniciliin of general
formula

i ‘:E" ;
y~X
F{ E Ry

30 where R' is as defined in Claim 3 and X and Y are as defined abcve, is reacted in an 30
inert organic solvent containing an organic base with phosphorus pentachloride to
afford the chloroimide of the penicillin amide (a 2-amido-6-chloroimidoyl penicillin)
which is reacted with a lower alcohol to replace the chlorine atom on the imino
chloride moiety by a lower alkoxy residue to afford a 2-amido-6-loweralkoxyimidoyl
35 penicillin hydrochloride which is hydrolysed by water to afford the hydrochloride of 35
2-aimdo-6-aminopenicillanic acid; and if desired this is treated with water at neutrality
or in the presence of an acid acceptor to give the free 2-amido-6-aminopenicillanic
acid.
X

18. A process according to Claim 17, wherein in the formula —N stands

N\
Y




10 met hyl , N-pyridi niunyl met hyl or al kanoyl oxynmethyl; in which a
2-am do penicillin 10 or cephal osporr n having the general formul a [err]
[err] where [err] are - X |

separately are both el ectron vvrthdravvr ng groups or when taken vvrth t he
nitrogen atomto which they are 15 attached conplete a cyclic electron
wi t hdrawi ng group, is.hydrolysed with water. 15 21. A process according
to Caim20 in which the hydrolysis is carred out by treatnment with water
or a mixt¥ire of water and a water ¥°%833bl e organic solvent at a of about
1.5 to about f&sacgt%rylcﬁ«s@cfsﬁkﬁt%ﬁccﬁﬁﬁ%&bH@m&%e@:’naﬂamrﬂﬁlaf or the preparation of
a penicillin having 20 the general formula

20 where [err] is as defined in C ajm3sin which a 2-am dopenicillin having
the general fornula [err] 25 —Wn err] is as defined above, X and Y
are as defined in daim?20 is hydrofyse#f with 25 water. 23. A process
according to Caim22 in which the _hydrol ysrs is carried out by treatnent

4.
W th water o ¥ N WL AN SR wausn \Wioshol Bt ool vent at a
pH of about %hé ﬁgﬂ lorrde is nedoutmmethyl chididPf 0cess according tosd aim
23, in which a %e sacgharsyfor ok peaplxsdontaitaepbnicillin or 3€phglesperinaliayihg geni ci | i n

havi ng t he gerrerabﬂorlm’éﬂrrmla where [err] is as defined in Caim3 and [err]

and [err] are as defined in Cla|m4 is hydrolysed 46
1, 291, 053 Rl —Jq—jr ,46 25. A process for the
preparation of a 7-am noceph spor"’I‘n ac wei\lf general formula [err] where

[err] is nmethyl, hydroxynethyl, N- pyrr d| ni Uyl et hyl or al kanoyl oxynet hyl 5

whi ch conpri ses t| n ocephal, QsPQL . laWdQX£ gener al

re
f or mul a, 5 h% lh; Birrﬁ m%mr ceplgao orm aml € é}'o VS 6 ron 10
wi t hdr avvr ng gk eupms;aﬂdhahtﬁgﬂaetg&kﬁnomget her with the ni trogen atomto which

they are attached conplete a clic electron wthdrawi ng group, wth water
i

in the presence of a hydr o,,cat al yst u,erao hydrol ysis is
conpl ete. o 10 26. A
2-am dopenicillin or 2-am docephal osporin or its 6 or 7 respectr vely am no,

hal oi mi do or FR&(‘ignﬁtlﬂoafdgr ideied gevaayp Yt"ﬂ’én ﬁ’efreaﬂfa“tl é‘g&"ﬁ [err]

wher ei n ;R lsméc {5#@&1@5 iy ouéﬁ’i i mam no ggoup or
a 15 hal oi mzdo H)f)ro& 20ydidg 1d Al P9 An r:rwre Blsadm i cPrRBloGd 8yl i N Or

cephal ospor :T;taamnde vgthoup];ﬂzr %me[necr of] wajteg anred rytkr, nnlspyldwmaynetlmt at a

N-pyridiniu noy| t Y. wh separately
are bot B, el eQFJ‘Q&r %ﬂs k % & x’% py\%é’rept&ign P i P%Emlﬁ ﬁgl%rhgt roggm atom
to which they are attached corrpl ete a cyclic electron withdraw ng group; or
an acid addition salt thereof. Jr:r—)/jé 27. A 2-saccharyl or substituted

saccharyl penicillin or cephal osp “its 6 or 7 20 respectively am no,
hal oi m do or akkawyi B g@ndehi Mahi Ve NR% NP ahidcreRQME hding @ BRakal
formula

Rl $3 .
_yX

25 where R! is as defined above, X and Y are as defined in Claim 20 is hydrolysed with 25

water.
23. A process according to Claim 22 in which the hydrolysis is carried out by
treatment with water or a mixture of water and a water miscible organiic solvent at a

pH of about 1.5 to about 9.
30 24. A process according to Claim 23, in which a 2-saccharyl or substituted 30

saccharyl penicillin having the general formula’

RIL
R”

where R! is as defined in Claim 3 and R'® and R'" are as defined in Claim 4, is
hydrolysed.

A g



[err] given in Caim26, in which [err] stands for [err] wherein [err] and

[err] are as defined in Caim2. 25 28. A 2-am dopenicillin or
2- anidocephal osporin having the general farmula. 25 [err] in which [err] is
a penicillin or cephal osporin am de group, [err] is nethyl, hydroxynethyl,

N-pyridi ni unyl met hyl or al kanoyl oxynet hyl X and Y when taken separately are
both el ectron wi thdrawi ng groups or when taken with the .nitrogen atomto
whi ch they are 30 attached conplete a cyclic electron wi'thdraw n

group; or a_fharmaceutically accept- !88%%Bie acid addition salt t.he‘%eof.
29. A 2-saccharyl o4 aupedeistioht @6 padaeddaldla ReRhchihhibBorfl acklefN@h@gporin

havi ng the [errJorgga@imeral forrmula given in Caim28, in which -N stands for
47 nzﬁ;/,s 91, 053

47 where [err] and [err] are as defin ¥ Claim4. 30. A 2-amidopenicillin

or a 6-amno, 6-hal qj,m.do or 6-al koxyini.do derviatiye having the general
formia lenr] 5o icPeitt Pl Bl b AR b Cor
fromthe penicillin anm de groups defiped 5 in Caim3 or a chloroindo or

| ower al koxyi mi do group derived ther ef"ﬁ {grean anido group; and X and Y
when taken separately are both electron -tfdr awi ng groups or when taken
together w th tRQg. 0 & Q99N QR LMY Shbdha%eR] Findlbig BRMGGAMMLEt € a
cyclic el ectron wked bekti@niith g fitdfgen @bm as waich chepadiatrhcddl @Ablkte tah@elieof . 10
31. A 2-sagghar )ﬁlg;rtg% l%b%%ﬁem@d with wethminythe presaice iof # ibyraitic gatglysh mitflo, 9
6- hal oim do 10 L A derd yahiveahaving e genelalqkier mul

. . . 26, - - 1 ‘
given in Caim 3,ano,vmrnﬁamor>§]‘ké imido derSAtRE B gfénge&m S e corerey and [err]
are as defined in Caim4. 15 32. A 2-saccharyl penicillin or a
6- am no, 6-hal oim do or 6-al koxyj m do deriva-¢ s{ive having the general
formul a where [err] is as qxﬁﬁﬁ;{—«@ Cl akPm SObﬁ%ﬁ acid addition salt
thereof. 33. A 2-am dopenicillin®having the generar‘*.f ornmula 20
[err] ﬁ‘ﬁ‘ o Ry R%?; ) . 20 where [err] is as
defined inQ ai 38" "%(rfd?“ﬁ‘%’eﬁ’ g@ POgia RHGE S0P, AR cApRet Browd] aCEr on

. 1 161mnid d . >
wi thdr awi g o1 ORPS. IR EAKEN N bHai R AL OB BT RRCTE LS ey S e
attached conpl etvéenamkee |sepatatetyraranbdth eledrah RiFhdgavangDsroups omheAGdkeh afdliiei on sal t
thereof. 34. A zlﬂgﬁe%ﬁ%gwhlgfhwm@m eurlsta e crehy sldcrgrevithdiaiing eroet  gener al

fornul a 25, or anz;mAz (irllas thereo

. A 2-saccharyl or substituted saccharyl penicillin or cephalospori it 7
25 [err] where [espettveliy Smas, ﬁiﬂfzﬁﬁa&é? kIRox o'%erg\titi@:n w%@'iﬂgj’g:é’r Sf_réifll%] ar® as
defined in Caim4; or a pharmaceutXcally acceptable acid addition salt

thereof . 35. A 2.8aCElAl ¥ RS ST QL general formila
N
Y
Sz A
&l
\ﬂﬁ’\)‘J\nﬂ
wherein R** and R_"7 are as defined in Claim 2.
25 28. A 2-amidopenicillin or 2-amidocephalosporin having the general formula 25
- s or Rl -~ &8
e . . l Nl—Ilc‘-hK; GJ:——N(\C%K/X
¢ 0Ny

in which R* is a2 penicillin or cephalosporin amide group, R'# is methyl, hydroxymethyl,
N—pyndxm}xmylme.thyl or alkanoyloxymethyl X and Y when taken separately are both
electron withdrawing groups or when taken with the nitrogen atom to which they are

30 artached complete a cyclic electron withdrawing group; or a pharmaceutically accept- 30
able acid addition salt thereof.

29. A 2-saccharyl or substituted saccharyl penicillin or cephalosponin having the
X
general formula given in Claim 28, in which —N. stands for
AN
Y

L
AL



30 where [err] is as defined in Caim30; or a pharmaceutically

acceptable acid addition 30 salt thereof. 48

1,291 053 48 36 The saccharimde of
phenoxynet hyl penicillin. 37. The saccharimde of 6 - (2,2 - dinethyl - 5 -
oxo - 4 - phenylimdazolidin--1-yl)penicillin or its pharmacol ogically
acceptabl e acid addition salt. 38. The saccharimde of anpicillin or its
phar maceutical |y ‘acceptabl e acid addi- 5 tion salt.

5 39. The'di met hyl car banoyl di met hy£%#¥phanoyl inide of anmpicillin4dr its
phar macol ogi cglelyraGaeRt ab) A iflcageition salt. 40. The mal ei m de of

1- am nocycl ohexydo. p& riagidopdniRiller or i at Ganfiikg lerHBIGIERR Y GallkoyyinAes eptialt e aci d
addi ti on sal t bavihg@the general formulp] . The sacchari m de of 1-amni nocycl ohexyl

penicillin or its pharmacol ogi cal k. acceptable acid addition salt. 42.
The saccharim de of dicloxacillinorrtg-harmacol ogically acceptabl e acid
addition salt. 43. The saccharin de of Benzyl penicillin. 15 44,

The saccharimde.o }|£ 6-am nopenjcillapic acid or_ jts acid addltlon ssalt

15 45. The saf H finceyst group Jsicricd b thepraicllincappfls eropgs giefingd
2- et hoxynapmﬁf, L ﬁ‘gﬁﬁ it g%&é‘m‘“ﬁ%i@ﬁg AEama Bl penicillin.
48. The sacchahtenml@etccg&he?muthme Iatom vﬂnﬁuaaheacamattathedtcanmdd addi tion
salt. 20, CYC‘lc ele F e Pﬁé 8. g i tisl 96#““6’—5?;1] iheseadi i ophenoxymet hyl

-sacc e -apno, 6-haloimido
penicilltn. 6- alkox imido derlvan é]z?ééﬁxrﬁ% {ﬁn 1% (@tﬂ 38 wherein
6- | ower al koxyi m dmphenoxynet h y pen| &lTin or its acid ditron salt. 51.
The saccharim de/of 6- chl or oi m do- 2- pentenyl penicillin. 52. The
sacchari ni de of Q | SAREY a1 koxyi m do- 2- pentenyl penicillin or its acid 25
addition salt. Y
25 53. The saccharimde of 7-chloroi mdocephal othin. 54. The saccharim de
of 7-1oweral koxyi m docephal ot hin or su}VQ/u&CI d addition salt. 55. The
sacchari m de of 6-hal oi m doanpi cCi |'|"Im 330 56. The sacchari m de of
6- 1 ower al koxyi mi doanpicillin or its acid addition salt. 30 57. A 2-anido

penicillin substantl aI Iy as descri bed herein and shown with ref er ence to

Exanpl es 1 t oVEZ Rpy at“’d‘“i@“m%c‘a - am eni Ci
cephal osporl nné%gg,;gﬁf%c f'l(ﬁ%m”a’e‘gc?rlwrbf ﬁg’iﬁ%F‘W%E{a]& ES'WH{ \ﬂg’t“ﬁ‘ r ef e‘Fence to
Exanmples 19 to 29, 31 to “40 and 43 to 48. 35 59. A process for
the preparation of 2-amido penicillins substantially as 35 descri bed
herein and shown wth reference Qfﬁdmg es 1 to 13 and 15 to 18. 60. A
process for the preparation of 2 %I cillins or 2-am do cephal o-
sporins substanti aIIy as descrl bed herel n and shown with reference to

Exanples 19 t . an 61. A process for the
preparation ‘1%@2% B de% dﬁlﬁqcb}ﬁm é,’gﬁ;aﬂe e a%?%%tc}i‘emf of a 40 hal oimido or
| ower al koxyi m do derl vatl ve of a peni CI lin substantially as descri bed
RT—T
20 °‘J_"—\E§-"<¢ 20

where R?! is as defined in Claim 30, X and Y when taken separately are both electron
withdrawing groups or when taken w1th the nitrogen atom to which they are attached
complete an electron withdrawing group; or an acid addition salt thereof.

34. A 2-saccharyl or substituted saccharyl penicillin of general formula

S
25 3:\’ F ,&zﬁf
o i 7 %

where R* is as defined in Claim 30 and R® and RY* are as defined in Claim 4; or a
pharmaceutically acceptable acid addition salt thereof.
35. A 2-saccharyl penicillin of general formula

1?_Tc )

30 where R is as defined in Claim 30; or a pharmaceutically acceptable acid addition 30

salt thereof.
I



herein and shown with reference to Exanples 15 to 18. 62. A process for the
preparation of 2-am do-6-am nopenicillanic acid, 2-am do-

7- am nocephal.ospori n aci ds—or._hal oi m do or al koxyim do derivatives of ___.
penicillins or 45 cephal osporins substantially as described herein and
shown with refere 45 32 to 35, 37 to 41, and 43 to 48. 63.
A process for theqmangﬂﬁiﬂ—m’im penicillin substantial-ly as descri bed
herei n and shown Wl he ¥ Exanple 14. 64. A process for the
preparation*f penicillins or cephal 0$g0s%hs substantially as 50 48
described herein apd $RQWIMIGE of RERLERES JRcifitampl es 30 and 31.

50 65. A process for Tieaqkeimak at 5 oe,Df ditetfylars 136 ephahagpaddzélidaci d -
substanti al | y absviiesicHip beity phamedolagiciacsdnabinadgd adiitienestler ence t o Exanpl e 42.
66. A 2-gm dopelii cThsrrhagpidp bRl edraBapsitl BrRpls €8 BY- a process
accor di ng t_O any Of3€ Pe Gndin rt;lamoﬁ: di&ethﬁsulp%o?lﬂ%i&eg -of Qﬁxpicillin or its 67_- A
2-am do peni ci | phatmapil@falyeckepybloaciraddiegsalaccordi ng to any one of Cains 55
3to 6, 9to 1l 14 lgﬁef m(?%it?;@s.ofpl-ﬂmeﬂw%ex@t asricilp enite iphirapiolesiedly d or

7-ami nocepygal s8R AETASHIRAAL 04 RkoBaBOF S85RE SO5 pRdmb Bl M 160 69.
A 2-am do- 6- am fedPabik Gid hditlos saC1 d prepared Dby a process according to any
60 one of d aA2nsThe7sa¢charihfdde of dicloxacillin or its pharmacologically acceptable acid

60 70. A peni ci M4t gft cg%gn%ggpbrei n %Bigial%‘r ed by a process according to
Claim 20 o5 O ai Mgl Tl i Bahl &1 dad pBiciRAE 86k BY indsRf RERSS sACCOr ding to
any one of O ai ns 2 Tk saéharirhide ofAephalagitnnocephal osporin acid prepared by a
process according 4% Uea?gqh:%@ge giSZ:;tht;:ynaphﬂyyillgssl.cﬂlm- phar maceuti cal conposition
conprising a 2-am gO %@gcgﬂatigld@ offlﬁ-a 'ﬁo%gﬁggporahicgg ritsﬁg addition salt., .

1, 291, _053 20 49. The saccharimide of 6-chloroimidophenoxy_methgl%eﬁ@lﬂ 1al osporin aCf)Oj‘odl ng
to Caim28 in assWci Bfei ewchwirtite af Phawendloglinigorbelokynedglc eqpicildl er dmrrier. 74.

A phar maceut i ca?ddcgfﬁﬁﬁ" Pt on conprising.a,2-am do.penicillin of 2-anido
cephal osporin accofdi 4%3 e e e o ohar umgol ogi cal |y
acceptabl 55  additiemsalt) er . 25

5 75. A phar maceuti3ecaltecerdpomide P%CW' idgcsiihplethia. 2- ami do penicjl]in
/ utd- : ¥ ! . ) I .
according to O trﬁ g3 The sagcbarpitle, pf &%z Pf‘yé‘t’“%’ﬁ"ai’}‘ﬂ‘ﬁl&‘%l°6dfscﬁidl gAdiioR ept abl e
carrier. 76. A phagsieciRUbldK:dinide @NMPaSdihid@impe@Pr i Sing a 2-ami do penicillin
accordi ng o C ai mMs34Thersaabmsioideat i6dowerlipkyirsidqimaicittaco lito géid addition adicept adol e
carrier. G R PORTER Zamida gricilip siheigtisligendescipehriesipetd %oBr sither
N re exﬁc ti_Exa.glg 0 1: gmfl fo 18. . . ] inted f
Li mited, Hunter CONRE kohim: o0 inldiltin | 605 S0 MahOGRREAbstaBEfitk Shigkiber | Nted for
Her Maj esty's Siesein andieibyn ki referenchys BExheplésaoltoi 2031 kY @8d 4316a8M ngt on Spa, 1972.
Publ i shed ¥y t he P&t eft Pro¥ss f9e,th_f2ETCS%I?;HOHaﬁ’f})?r?deLmehléilmqwbS@mnmo s WCZBA 1AY,
from whi ch copi %gcn- o e:qe aggjgfﬁl%nﬁg reference to Ex mples 1 to _1?’ and 1570 18.
.7 A "proc of the” preparation of 2-amido penicillins or 2-amido cephalo-
sporins substantially as described herein and shown with reference to Examples 19 to
29, 31 to 40 and 43 1o 48.
40 61. A process for the preparation of 2-amido-6-aminopenicillanic acid or of a 40
haloimido or loweralkoxyimido derivative of a penicillin substantially as described
herein and shown with reference to Examples 15 to 18.
62. A process for the preparation of 2-amido-6-aminopenicillanic acid, 2-amido-
7-aminocephalosporin acids or haloimido or alkoxyimido derivatives of penicillins or
45 cephalosporins substantially as described herein and shown with reference to Examples 45
32 to 35, 37 to 41, and 43 to 48.
63. A process for the preparation of a penicillin substantially as described herein
and shown with reference to Example 14.
64. A process for the preparation of penicillins or cephalosporins substantially as
50 described herein and shown with reference to Examples 30 and 31. 50
65. A process for the preparation of a 7-aminocephalosporin acid substantially
as described herein and shown with reference to Example 42,
66. A 2-amido penicillin or 2-amido cephalosporin prepared by a process
according to any one of Claims 1, 2, 7, 8, 12 and 13.
55 67. A 2-amido penicillin prepared by a process according to any one of Claims 55
3to6,91t011, 14 and 15.
68. A 2-amido-6-aminopenicillanic acid or 7-aminocephalosporin acid prepared
by a process according to Claim 16.
69. A 2-amido-6-aminopenicillanic acid prepared by a process according to any
60 one of Claims 17 to 19. 60
70. A penicillin or cephalosporin prepared by a process according to Claim 20
or Claim 21.
71. A penicillin prepared by a process according to any one of Claims 22 to 24.
- 72. A 7-aminocephalosporin acid prepared by a process according to Claim 25.
65 73. A pharmaceutical composition comprising a 2-amido penicillin or 2-amido. 65




49
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cephalosporin according to Claim 28 in association with a pharmacologically acceptable
carrier.

74. A pharmaceutical composition comprising a 2-amido penicillin of 2-amido
cephalosporin according to Claim 29 in association with a pharmocologically acceptable
carrier.

75. A pharmaceutical composition comprising a 2-amido penicillin according to
Claim 33 in association with a pharmacologically acceptable carrier.

76. A pharmaceutical composition comprising a 2-amido penicillin according
to Claim 34 in association with a pharmacologically acceptable carrier.
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