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5 the resulting acylated product is treated with 3 - acetoxynethyl -
cephem - (ceph - 3 - em) - 60 nmethanol and then with agueous base to form
4 - carboxyl ate m xed with excess BSA. 3 - nethyl 7 - [(a - arﬂﬁcaz -

t hi enyl) - I n anot her expetnment run sim|l xcept acetam do] . [err]
cephem - 4 -acaM&%MMW
the zwitteri6n, a mmmmmmcr lsmhcymﬂs |3ndmv%ﬁhWhaPhem-d@hl~lzsl-w}0n5°

vas 0L, SOMPlete A R R P SR iy o

Exanpl e 3, 7 - 5angcidOas ﬂ{e%ﬁ on,CeeMm anti¥iotic. cand:!xskyhdca&d t&mmymﬂmtwsmd
W th N-(trlethyIS|IyI)ureatoformatr|ethyIS| ‘~‘-d gined both the

WHAT VE CLAIMIS: - L hﬁ?ﬁﬁz 5 Mgéﬁ Q‘?ﬁ"
A process for prepﬁLAﬁgA 0 Nt ting
(benzyl oxycar bony| thpiosn m&njﬂgﬂyﬁ&&l?&-t—AmgA estautyi noWéﬁM‘aWEs@@ﬁdM\I-%—am d, 7-
70 glycine andl0 b dshirested fish ide la cephalosporin
ami no- desacet oxycﬁ? TR f % o S bo¥AhaI0 e
treated with sol ; %- aEddd0 saaﬁ!nexgmﬁam Tt dessaerckytepen
wi th aqueous acid nCackciodpiii thalogperaie edidiwithan aylatingderivative] 5
2.0 tefenove tKe ? ﬂ@ '

esanoye e g Add cacetic Pl lgivhe,
hace ',_. 7 5-, A ' & P% E%Y 75

cine, ti ofo i eitthaledin by ag%g?ﬁﬁiﬁkc b %ﬁuﬁpﬁl&&hﬁﬂ acid,

onpri ses reacnonmnxmre 75 i causes c asacatotyoepbal@porgiid adid; derom

65

=

phenyl

proct X

the ) reacti ng 7- am nocephal osporanl c aci doluble \ "Phalosmc
7-am sacet ogyce p&e%@ w2l of Expi ISOI,,gﬁI R T e 80
7- ami phal ospor ﬁ.ﬂk@A A Gr S o excess molar Formui@Q] U, IV and V as set out and
7-am i esacet oxymﬁdmﬁﬁpmmmdﬁﬂgmﬁmk% éehpvocedure of Exanpl e

1, acid with a co id¢) and 'f dong fto figym tn80 7-ACA is reacted with an
excess ol ar pros ,s',A(,' “Ml"ﬁ'@'ﬁgﬁ% get out and portion of" the

| act am resultlng f &R Thic ed wigtd N Iow S|Iyl chRori d® and

acet oxymet hyl - Syphalothin, which . est r—

treated with (23 ‘}mbgn“mm %etyl chlori dfs Rand then

treated with rrethanol to formcephal oth| n, which is renmoved fromthe

reacti on mxtre by treatsrrm\?rgrltm E(l%gl Itljurgolio of aceflate to faqym sodi um

cephal ot hi n. Exarrp f To a sl urry}of 3.6 g. (16.9

mrol es) of 7- ADCA ;,,da ,,ﬂfwdry e vﬁfl e was addnd_g —-N--C=£33. 5

mmol es) of NO bBS(méthyIsﬁyl)acemdc (BSAJ, equnnﬂﬁmgaret hyl si yl )acet arh\d.e’ (BSA) .

Upon mxmgasllg A ﬂ'a*ﬁd after stirrtng room

i ‘5@“ A thgy7- ADCA had di ssol ved.

Anal ysi s [11. o nucl ear nﬁa‘get IT{) 40

resonance (NNR)%pmmsm3 spmlmcepyewdd tﬂmhe pr odugt s_thinethylsilyl

7 - (trimethyl- - the product was wimethylsilyl 7 - (“mB’Q‘Ybllyl)amgl —C‘W’Y [err]®

- cephem - 4 - carﬁlﬁmﬁﬁm&m%mﬁ?@“ 3l uti on. IRess A was

enpl gygd under t heBSARes dpigkdiun@ed the samd ddivdns, NME) anal ysis indicated that
FESEr i on prd3 YR analyss indiesied e he ggaction@raabove bi s- si | yI at ed

or cephal osporin t%ﬂ °ft‘r‘,}fmﬁﬁ’mgﬂ;f§§d 7- amno - “hethyl [err] -

cephem - 4 - carb- ¢/ L' 3L Gnethyl - A® - cephem - 4 - carb- o R?

[err] 50 Sim | aoxyraesul ts are obtai ned usi ng N-tri- rfet I i %yllacet am de

|yl at @nt ngd using N-tri- RSy Cs? SG'Rof
?sAsélA y8(38I 219 a(632 %#Wbﬁa%ﬁggﬁd 50 m. dry agegoni t}u ke were

V. 55 mxed and stirred at pragp® genperature fogpa [err]
period of two hours Sdui rwg 7%% &8 md (3PS MUACA ﬁl ssolved. NMR analysis

of the resulti ngssﬁll"’ﬁ) mﬁs mgatmm mﬁ?&mlﬁ’é“*proa Ct waspdri rrgt hyl silyl 7 -

trimethyl silyl am nfes of mwo houss during which time the gy
7—ACA dissolved. NMR analysis of the l—N—C—OR’
resulting solution indicated that the product | ]
was trimethylsilyl 7 - wimethylsilylamino - R* R*

2-pyrolidone to fomltqtﬂondmtdhlydxsmdt wu'zh E{éﬁl rret hyl si I y! ehm noé_
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5 the resulting acylated product is treated with 3 - acetoxynethyl -

c ephemr——(cepir—<S=—em— vvlthaqueous base to form
4 -- carboxylate m xed with excess BSA. 3 - nethyl 7 - [(a am no(2 -

t hi enyl) - In anot her experinment run simlarly except. acetam do]- [.err]

- cephem- 4 - carboxylate that 6.0 m BSA were enpl oggcg NVR 5 acid as
the zwitterion a known antibiotic. analysis indicated that bis-silylation
was not c@rrpl ete gnd the product cod2éh¥@d both the 65 Exanpl e 5 5

Lo R AL, o Ll L <

treated wi tmhet-y[(al Ia,nim)n(l?r € ahi¢npk forlmnndm W

ester m@exyhﬂlvm §0cml. | BSA ¢ xed
anhydri dé &% ¥ “‘ﬁ\zﬁ’i‘%‘&f gﬁ’?"‘ %@% T W,g & om N -
(beyl oxycar bonyl ) phengiample 3y acyl atr ng do LR SERRD AaSeAT Bikbkilylaci d, 7-

70 gl ycine _ Holbwingetd procaiuteo obﬁmnm 8. 7 - enifiiee- A° - cephem - 4 - carboxylate.

am no- desacb‘t‘ ¢ ARSI ¢ “ or 'F%Hi Hﬁﬁgyl ated pr oduct is
treated ; B Qb fxﬁl -am1 ﬁlﬁ,%%%w Bkangd and then
with aqueouﬁﬁﬁgduﬁw-p(ﬁlmy I-C Bgcnq‘llaﬁngth f m--:--‘i«:w:u anfeQecid 74 VI i ve 15
2.0 to renﬂwr-'thuf -Oac*Etlc aci d
or phenyl gl Jes ﬁ#&mvég Wgz £ oggg‘;c form #a E:?’ whi ch
process ) Bchove the pmtedmmg gmps ) b lof pl &y@&&i‘ej pitate

fromthe ...;. base w0l thdisdeletific {abm&rﬁmowhcﬂmb@spm;msesc aci d, react¥on
m xt ure. 4«2)cmnescephalemntoprempmltefmmthe ‘ sphalosporas 0?§’§oram c

acid, or a PwWinmiERre oy ng the procedur :nt“ :.?: i ", a
corrpound havi ng one Ofgldfs ¢ 80 7- ACA |sadi@a&.t Clanid ,« RO Shis ar. pro-
Formul asa2¢4 , Fbuowlnglthelﬁbced&dz o EsanflR! 1pubcidi eunba)tttaq‘n 80

th b e
][gfmlﬂng fr-emﬂ%wggﬁmm;nwmm 18%@? dhl Hmaenda\ﬁaswwr%rrdone to

of hlomie dad o - 3 - .25 acetoxynethyl -
[err] - ce yl-,--agﬂ,ﬁm-! ) - B ester. ThIS ester is treated with (2 -
t hi enyl ) 25 aaceto:{ymﬁ_m}ﬂ : wmmm@mnd It hen treat ed vmth net hanal

[err] to f ok cEmene  with @ thigyDenoved from R [err] the
2 Mum% aqgl_ém_t_é;_t;@rmsodl :

reacton m xBEe o Fet VR s

X) D

cephaot hi n. ﬂxereacumnmxnn*ebyu'eannmththsodmn [err] anple 7

1. To a3®| eetnty t@forB. sGlivyn cplidfodBn. Mol es) of 7- ADCARF [R*30 m .. of dry

acetonitrile vvas [err] 2ded88m (33.5 mmol es) of

N, O bis(tri- HE%W iggg gp(B Upon. gd xi nga a slight exotherm

was observeﬂ_mAaﬁ 30miS &f drk |aBefbnitrile was erf] at roomtenperature

for a peri omsﬁeﬂr@ma)ﬂlNWﬂi\e 7- ADCA h Anal ysi s

111, of fhempusify ‘_ ’W&’cﬂfear magnetlcRs [err] 40
emo w Ve

resonance ( RSOOY ﬁhgﬁ t hat [err]

t he productmahetu-xbsg%gﬁdhwwa Ar(atyﬁs nmetifly| - R Jerr] : :

85:-silyl) : mgmw cephem *4- boxyl ate- in

acetonit f‘? ey RS sedliys 'ﬂm --lsl-I[r N-BRA was eng oyed

under the ,~u~ ey 103 trnﬁﬂ@,-g- _ca,)mﬁ54NI\/R anal ysi ¢ |£d| ch that the reaction
pro- duct mmlunmmnﬂésomm a‘ls‘{bméwbl s-silylat8Y or

cephal ospor B 1§ 7- amino - 3 - net hyl - [err]

-cephem - 4giq Gl fnrixtureorf above bis-silylated O R oxyl ate.

[err] 50  cephaligoiih toge: 'ﬁﬁu‘ﬂeﬁy { @l ned using N-tri- ' ' [err]
met hyI sr I yI Maﬁn-dethsls-dér - |csphene i Hg cagent Exanpl® 8§ 0 R ' (b)
5:0 are 5m|| m)le) B§A§_n_%5@ 'dky acetonrtrrle
vvere 1,%l d@ tat roomterrperature dLP
[err] perlod of tvvo h(l)zurs1 8durlng whlchtlrretrw i ssol ved. NMWR
anal ysis of the zample esul ti®y sol utlon i ndi cated that the
pr oduct . mﬁ&%@{mmﬁ&y% hylgd |y am no -
| 7 o o e Tour Sarig which e e
WO Wi nme
I'/:"-e-m---lACA dissolved. NMR analysis of the Si-—-N—-C'J—OR’

resulting solution indicated that the product. I&
was trimethylsily! 7 - crimethylsilylamino - > R¢

[T
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(c) treating the acylated product fromstep [err]
(b) with a[err] to [err]_alkanol to form the [err] [err]

(d_) recovering the cephal osporin fromthe 50 reaction mixture of step (c). .

R3 2. The process of claim1 wherein the step (a)
7 am no-desacet oxyephl osporanic acid is wherein each of [err] and [err] is "
hydrogen or reactedwith a corrpound of formula I wherein a hydrocarbon

radical freg of @l |Qha| C un- each oflzggeggy] and: [err] IS, a hydr ocgg-bon
radi cal - o0 . 8¢ -2 S ee of,

al i phatic- ‘unsuraigg. and hag, 5 atoms, i ﬂﬁﬂgﬁﬁﬁ%@%@g}any
[err] from1l to 8 carbon. ato%s [err] A0 ReTe o "] “bonded to
t he sane silicon RLOSlL-b&:I:O-g-O_LSi‘_LR} |s a hyg

f hyd m@uéu $ :jsohfree
of hydrogen;. = - ~ reactio isep tauturatlon and:has
from 1 te 8 [err]: lg hyo‘f‘ogeﬁ“ or a. hydrggz F’@Prmf’f(f&?m “(‘FMT# ns,

60 which is Rﬁea,athalmpﬁbammm% 3t octold) 1 Widceist € ()

reaction predirocarbos ﬁ-emfaarmﬁa m iach& lmmmaﬂmrbmmduml 55
acyl ated w tmwoa@tﬁ ofaﬁ@amrmaduk&d
havi ng from &Py ﬂ‘"’aW &@Yéﬁ’rﬁ nﬁ%d%m%?% jjlw "“‘ieast 3
in step (¢) hioedts y a pro uct “trom qa{obg)n at ons
ext endi ng (bRsns hydrbmtoedr hydtobdnbmrmmdaan@drbdncut&m;m 65 bet ween t he- nmrogen
and t he cgé e Wonllgd tdn é?)ﬂ\ﬂﬂtw ) - product is
3. The pr 8 ‘%Cﬁ rpm‘mfak"en

ith/ 3 Qo) ps @e}%&ymsammr en or a

separatel y,
hydr ocar bon oupmﬁremndfcaaabnmms actqmﬂ:ag;e(li)f is treated with methanol to:form 65

7- ami nodeslgc ’Gﬁ% gl thenFacbopth Srore
8 acid so't s G .St e
[err] and’ [ehf%?g&a&é‘r %ﬁ?&ﬁf gﬁ ‘

t he ni t r ogen phagc wihsaginatibth taarmg bondew, 8 acxdlsu tlm'ﬁhéepmmi;'ewsof ¢)aaﬁb)9n 79,
wherein thg ttF?ie ¥ ﬁeta’é’r il % - reget

product Of S @Tﬁ:g taﬂmé frr&&l of &edpd(a Qt&:agmefég one
of whi ch (b)romnstrh 62-m«g Q&)Ivﬂﬂuzd(e' Echivide, aad ty

para to the P@F“‘F r!wnrmsac . “¢tr . stae)(mrwr@ ltlrgat ed
in 75 4 tg g‘& 0 T RO I Gk Bt ) m?w, WP I hanol to
form cephal than 18 carbbY. ehdl Batis Rekr ] ik 1. Lt Ogether contai n not

5. A cephal ommrmmmmwmmnwmm nmerdkaexuiﬁhenaudpaﬁdmmm-and t hat -
if [err] is nfogedhe Riis bydipge, or R* §Fk3FFSSW°I ‘Frt ﬁ caflb‘?ynfhbo ed to

the 6. fefihal BRI MHE

gress cl 1%
hydrogen, om g ic @iRgl chhtainigreficm Gf mclsai s, 1(%fﬂm13tlnnwhm prepared by the pro-
t aken t oget hengmhgammmﬁgeﬁmimﬂhﬂmeh cwhefyclmm 17’r4CephaI ogI CI n When
prepared by ¥ i3 ds of
claim1 0r353m@n£hﬁg¥»‘ Gk | oephily ranic_geid, Qal othin -
when prepar edarbtylatohﬁ smo- ri ng form ng atscise &i&dﬁoﬁﬁm miicephalSfofytice ne Sk
aess of clai mB #reither hydmge Rl orecidt QFB?-WO-WUKY&PMPOMCQ A
process for [FEERAET " B L ERNatasT %83“% d%ﬁg@ '“.'“:h free
of ali phat4ocC stak 1,'51%9&5& rofic 84BidRFaR) with -partialar Uidfeat ur ation
and cont ai n| fmnoal&ut aBiho-des acedcanieepdnmleas por ani c acr d or a
car bon at om; sol oubl'e salt formwof
7-am nocephal g&%‘-ﬂydro 9{- WADEK SERNARA, acr d or
7- am no- desaaem@a(y E}@&i&mﬂmﬂ-@&t&t& free alefir AL UF at.i on and

con- acid vmpbhylalmmaﬁcyl ati ng derivative of34tﬁm‘etph§mt, Lo@ion, tEMAI IR@-£rom 1 to .
8 carbon atons in f cine substantial ly as
10 " otanti al ly A aaRs et DA oAy e Lk S s or ¢
described with particul ar refer- wxachto@mya:bwmu@f from about.[err] to about :
ence to the exanples. [err]. (b) reacting the product fromstep (a) with an .
acrylatng derivative of thiophene-2-acetic" BOULT, WADE & TENNANT, 45
acid or a mxed anhydri de of an N—prot ect ed - j. *' Chartered Patent
Agents, phenyl glycine, ... - 34 Cursi-tor
Street, London, EC4A 1PQ Prlnted for Her Maj eity's Stationery Oifice by the

Courier Press, Leanington Spa. 197ﬁmmmmﬂuﬁﬂmmnhe Patent  Offi'ce, 25
Sout hanpt on Bui | di.ngs, London, copi es may be obt ai ned.




