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crystallization began. Ethanol (50 m.) was in 60 m. of dioxane was
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N-trinethylsilylacetanide were 80 acetate |ayer was separated, dried, and
evapor - added The mxture was sti rred at roomtem 20 at ed to produce a -
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25 and the solution was stirred for several hours C., the previously e
prepared solutiqa of N in 50 m . of, met hylljuggpéjtyl ketone. The m Xx- 15
trimethylsilyl
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(5 mlli- Treaction meure was. t hen heated to} hlmtm_
naphthalinmido - 2,2 - didfgthyl- o(about [err]) phagrl agl y1¥1
120 penam - 1 - oxide -3 Ncar dsC acid |nblsm°raethosmhmhmethse Uiphelnﬂelethyl
m xt ure..r eached about 454ni DfT benpéte ere add’é‘q’-@ kﬂg’el ;‘l'cé ke
dr opwkiéziaddi ti on of the pr@w%usl y E6Tamilli mﬂ%@ﬂm the formula oFh plenacy, m
tri meraytichl or 03| | ane and 1. 05 pr epar ed N—tr| met hyl si |l yl acet am de

solution m ¥ iy b iphy 5| azane. was Baegun and

cont i nued over 0 ?ﬁ% i ?"ﬁ'\g%t acf%r;’l uxed to [erg] Nef or about
minute period. The reaction mxtur@ was 125 5 hours. Amxtyre of 0.03 nl.
(0.5 mlli- allowed to refluxforllatotal of about 105 R115

1, 412, 856 r—CH—C— ut tl‘lil was th8n

di scontinued, and {NEnidnCRCE bRdA: lnmggﬂrﬁ rr&y@0|'ﬁﬁ§ ﬁ\‘t Bt & GreYs

an ice bath. Met hasophehyl Gibstithited with from one td hide] V\asrhadﬂe otadlﬂntzhﬁaefeﬁaantxhw 90
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added to the oily residue of the reaction m x- [err] 10
ture. The resulting m xture was stirred for about 1 hour at room
tenperature, and the re- sulting crystalline product was filtered, air
dried; and then vacuumdried overnight at roomtenperature to give 13.6 g.
(about 74% 15 of crude product. The product was purified in which Ar is™777
as defined above, and B is by slurrying in 25 m. of acetone, filtering,
[err] acyl oxy;. hydroxyl, carboxyl, esteri- 60 and washing with ether, to
give 12.1 g. fied carboxyl -CN, [err] or (65.5% of the lithiumsalt of -
7 - phenoxy- -NHR in which Ris benzyl oxycar bonyl, acetam do - 3 - nethyl
- 3 - cephem- 4 - [err] al koxycarbonyl, cycloalkoxycarbonyl,




20 carboxylic acid. tri phenyl methyl, WHAT WE
CLAIMS:- 1. A process for converting a penicillin [err]

65 SUl f Ottt BSACEL-OX Y- P RO ERSR—H-c—coNPr | Ses heating the
penicillin sulfoxide in or 2,2,2-trichloroethoxycarbonyl; (3-sydnone)- 25
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benzyl, tetrahyd 19‘% ci r%

pht hal i ni dorretigylcarb %é?rﬁn ?mt%}?&%f‘?’ FoREPRACenyh
nitro- [err] - phenyl di ni trophenyl’,

benzhydryl benzyé rr]

noyl oxymet hyl deom &Ez,za-ﬁqaﬂur&abxye;rbme@@aﬂm)a in
which [err] i 525hy:drmgenmla ﬁranﬂyd:oss lm}ndﬁtogercz—cs alkanoyl; [err]

al kanoyl ; azi doad l"'—’fa
[err] Ar - CH- G- ndentlyls[err],\}n which Ar is
phenyl , thienyl, avin é)}h&&'@ﬁ a mewhldahenyl Sabst it ut ed

2 wReriar

with from one Qﬂoehdhraemdepeﬂdenﬂ'm@ @r—eﬁes&yloér claim2 err] Is as 90
50 substituents %ﬁi eﬁfff"l frsi st- defined in claim2 and
[err] and[err] t”ﬁéﬁ Q’f?fﬁwwwhhwm is RY R\ meliol; B pt Y 1 -

2,4,6-trinitropheny¥ m'for gpheny net hyl t&p@ecﬁ r&t&gﬂ, lerr] 65

get her with the I’id;'ftl{eOdgﬁét beyn fibihasl GNEL Hijdceryll of R] st Rl GXen, 70
hydroxy, [err]35 abwel‘emm manMcmmmm Itosﬂhgfmthrﬁhﬁmgwamlpeqw ickothéyy | |
Lorr] al koxy, oy Qo Rlait Wieciug i cdidine ‘et I 0 (o RO it er

yl. 1,412, 856 syl ester to th’e oorrespondmg desacetoxy- 2,2 - dimethy st Qe - 5'-9
was t hen di scont |cepheldspmandy treaung the reaction mix- azohdm etlr yif b:ez,aeadiknemyl Bxt utse
was cool ed to 400 ‘En i cﬁwlaa?“ﬁm Ivét hdm -
[err] was added, d‘fﬁg ‘?\ iﬁg yl'EL tr_
mnutes. The mixture I C .i's phenyl ,beﬁb,y ydﬂf)yr cc:gs
was evaporated in vacu at [err] - A solution: mdtylabmtbomndsw
I s oxygen or - of 30 gﬁp

\3 (about 300 millinole szﬁgﬁﬁth E¥Pat e
in 100 M. of nethanol W thenc??adgjed to thesﬁgﬂ&wmgﬁylf Sinixrgph g};on
m X- = @,err The' 1 es HeiiAhyiyylyTibadzyl
about 1 hour at room tenpefalit Wthe r e-nogloy m&ﬁ@r@{a Wlnéhep?cﬂd@'ctss
was filtered, air dried, and then vacuum dri ey” r"d room
tenperature to gr,ﬂe,h,lBR@,sg;ydx@qu&m%drag‘énof crude proggyct . The product
was purified 45n GhiGhalkemoylss azidoaettrhsi mtbaceylive, ~and- B i s _by slurrying in 25
n . of acetone, f’ﬁalPQCEWrng, [err%i acyloxy; hydroxyl, ca irt, esteri- 60

and washing with ether, to give 2.1 g. fied carboxyl g CN, [err] or
(65.5% of the lithium SalAtr—-OIH,,—ZC-— phenoxy- -NHR . in V\/m ch Ris
benzyl oxycar bon I in which each R, independently is C,—C,
y y Y n which Ar is phenyl thienyl, furyl, pyrrolyl - alkyl or phenyl. ' pes y '
or phenyl substituted: with frony one to three 3. The process of claim 2 wherein R, is as 90
50 substituents selected from the group consist- defined in claim 2 and R, and R, taken to-
ing of fluorine, chlorine, bromine, iodine, tri- gether with the nitrogen atom to which they
fluoromethyl, C,—C; acyloxy, hydroxy, C,— are bonded are 2,2 - dimethyl - 3 - nitroso -
C; alkyl, C,~—C; alkozy, cyano and nitro; S - oxo - 4 - phenylimidazolidin - 1 - yl.



acetamdo - 3 - nmethyl - 3 - cephem- 4 - [err] al koxycarbonyl,

cycl oal koxycar bonyl, 20 carboxylic acid.

triphenylnethyl, VWHAT VE CLAIM 1 S: - . [err]
: e - 55

ycephal osporin whi ch conprises heating'the .
ﬁﬂ!@ iﬂ Hlm or 2,2,2-trichloroethoxycarbonyl; (3-sydnone)- 25
ner anhydrous solvent to [err] alkanoyl; a tenperature

of 16 om about . [err] to about [éﬂl@S%l n the pr esence of a si Iyllétl ng agent

.contal nin one r dr abI e . ., €rr] noiety
havi ng,, ;%i‘m s}ﬁﬁﬂ ‘{f \er [err]
al kyI eny I'SO atgdﬁg.cemnade,st ms(thﬁéthyl silyl ester

of an a@etldlne- 2- sulfen- ateﬂlmbacs WWWgsald ester in
which R is hydro ;ﬁ' met-hoxy; ﬁYI-' t HEepgilyactiids %

desacet oxycephakogpqfi n tetrazol proﬂmo [/ 'i'ﬁ"pn [err] taken
70 35 by treatnment thereof w th anmékdnéli Cs umwaoundnetﬁymg&h&reguth t he
nitrogen atomto whi chsltRm)ey i n an hepamethyldisibazane: Y i- dtit miﬁydlrous sol vent, or
are bonded re n, ,converting

t hesi ntedreﬁgla éﬁ;h ggzit,ﬁrr m gsélm ﬁametg V! %sgter to the
correspo ,yand g% - 0x0 - 4 - phenylim d-

cephal osporin by treatr ng the react Vo'ﬁlemr%ess chair
dimethyl - 3 - ~75 40®"ture with a?‘i‘“%m’ﬁ“% the cidic 5o Nitroso - 5
- 0X0 - 4 - phenylL dazolidin - aSsulf 571 wherein the
penicillin 1 - yI |nd [err] is. hyd.rbzgess of[émm]7 Shéesih ‘thesudidioxi de has t he
forrrulal g 222tr|ha4 F“ 9‘%‘}‘d h phengyl, .nitro-

~ benzyl, yﬁﬂ ¥l sqrh) kﬁoré’o ic 55
pht hal i mwnm ey -is C egasayl d| rre hoxybenzyl cyanonet hyl ,
ni ttb- [ e}kyl]or phenyl, or X is —CW, in which 11. Process ﬁ 9, whemintthy yl,

B ﬁemtl&esﬂylyl or 272 -

2,4,6-tricpi¥o iycpﬁ %tmox%gga@ﬁyra Pré%mﬂ th*f"F‘]S‘PP@ PRt hyl |

benzhydr yFo™ zyl Xy [ er 1 TRl Pt qes BOMRUITHe me bt | @l kanoy!
phenacy{t) or 85 a radical of t he dompaind ds nﬂthmbsu!f s:td:‘L S hydrogen and
[err] is hydrogen O—SI(RI)S R 453 WP& é»n@bﬂ’em *ZF%R!FacetyI
cyanoacetyl ; in which . [err]
I n which. each err i nds‘%endent |y @ﬁm ke N.Qﬁmd@hﬁy}engsl t hi enyl ,
furé'3 pyuwmgHRlaﬂW#rewhephe:hﬁn 3 W Slbbétmtﬂmlsaﬂ)ama!ﬂmefrom one to

t hr and3  The process of .claim 2°t' sixare of fhoxamethyidisilasgpe apd tdypstit uent s

sel ect eghfromthe group consist-.. dgs .',i (Lo b d%qg%m%‘,’[sﬁﬁr] and [‘(err]
-taken to- i ng ofzLkymyi ne,  chl ori nging bigen ampnseodﬂ-&ﬁnetﬁyrsilyiacet-gemher with the

ni trogen _atom to “which they fl uoromadehyﬂ'o - leis(trijne E’ﬁﬂYb@@gmﬁWdr oxy, [err]
are bondé‘d;" n -u - "”v‘ b,—-C%g %ﬁw}ﬂ?ﬂaﬁ )?Fd t{‘err] al koxy,

cyano anduiias D, o SEno. Rl Sy TR o HARek sy, wikeetn ) - 16

1, 4%P, 856n which R, is as herein defined, or ~ is hydrogen or aradxcallﬁtﬂefcﬂmﬂ(:ess »f claim2,
V\/nerel n the silylat- 6. Process of claim 4 V\/nerel n the silylating ing
agent which.is enployfd has. the. fornul a age s selected fromNO -
bis(trimethyl - silykfacetanide, NO - b.s(tr.mbsylsuymr. ()

fl uoroacetam de, N -\trinethylsil yI acet am de, Jerr] N -

methyl - N - trinethyksilyl acetam de, N - thinmethylsilyl - NN -
di phenyI 4 qQ Ve IRng.c— 1 g;e 1ShiMe - Methane
sul f onat g{my?é%%uﬁ 9{1 P% ﬂgi ﬂﬁﬁﬁﬁﬁc 0 ah& W} ahearkeRlting\free t 1 i et hyI silyl
t - buty3idd newhtdz&tlrr' f Igcidddwwmmmomm meéhméway?l‘b
] di si I - 455

nchenige o s kg T e

[err] al If,y,id m,ga,amgd oxane, - hexane | t hi ane and

m Xt ur es 5ai 6[m upatb whinh,:plad;iﬂ-yl , lﬁ”ﬂoééss' § claim 18N Qhict ke above. «7. The
pro ess d@ibn ct qé?ﬁ Iggl’gé‘r | ljthium [cBpoind is lithiume acetate.  at i ng agent is as
def (hed & Vg‘ cpenflensly age nipspesh, Pof @8, aPBde®, ofWAGRES, Nint $tachaR] & ¢85 50 compound
is a sul foonl acid. 9. Process of: M@gqm@d\ﬁh@rmwoaeﬁ@w

S. The process of claim 3 wherein ¢he acetyl.
silylating agent which is emplowd is as de- 19. Silyl esters of azetidine - 2 - sulfenates
fined in cla1m4 © of the formulalI _




conpound is a sulfonic acid. 10. Process of claim8, wherein the acidic in
which J is hydrogen or [err] in conpound is [err] hydrocarbonsul fonic 55
mhlch_each—[-epp]-q-nde-penderm%-a-[-eﬂ-]—aa-d——w—- al kyl or phenyl, or X

is [err] in wiith ITProcess of claim9, wherein the acidic each w
|ndependently ,conpound is a [err] hydrocarbonsul fonj
fl uor onet hyl !“mmm&m\mm acid. 12. Process of «claim10,.
wherein the ac compou s
net hanesul #bni ¢ acid. [err] 1412856 13, pr ocess of claimi1l. 17

wherer n the acidic conpound is net hanesuffo g& SS Jm claim
R 13, Whi ch

I n W the silylating age t corrprl sg&l %nei(ﬁy hezs,y - — NG
[err] an are as herein defipgt; acet awhideR c%hxycarbmyl, Cr—-Q ak- 35
bi s(trimethylsilyl Racet am d)s-,-.sgl.m‘ and  oxycarbonyl, alkoxycarbonyl, triphenyl
or a mxture of hexdhgt hyl gr sr]‘g ane and PFPY et hyl chl orosil ane. (c)

15. Process of clal n’i:{ rch the silyl- [err] ating
agent conpiises N-tri Ry ',.O‘f»]acet- 70 am de,CHYO=CH—CO,CH,, _

brs(trlrrethyIsHyI)ac@tam “of 3 n which i S as rein de dandZ
a mixture of hexanet hyl di W%ane and trr%vhl% %&“ﬁéﬁ[ﬂﬁ’ﬁgﬁ ,g%;‘[ K oxy.

°"=!°

[err] = methylchl orosHane - err] : —Er iamss of cla|m8 or

wherein [err]m2®1nch yrn] Ch—s-Cas here| n defi ned or S hydrogen
or a « adi cal 14"&1 2'i n which [g zhydrogen or [err]
and.. [err] i5S m Ihe al kyl , n'@[‘é'rr] is [eri] :

al k or reaﬁ&h kyhg]zslhe resultlngfree [err] in Wmch

[err] is as hd mmzyl, %Me ameqpbwﬁy!e d!s&‘)rls hydr%elt loeaqcé!dxm
fined, or [er f" &r &‘\h é% a@ﬂd
y mvhx agﬂ'b &Yaﬁr thaﬁﬂﬂg

produce t hey CRFyE Sbenzyityrhert§l, | ¢

lithiumsalt méthyl, ' @ﬂ,@hmphad radicab &rnﬂieq atcer—m;_,ydidatbaxym ng
having spori¥. the; fosmulg atom; up to 3 of 4me d|5- Ph‘m:less of
claim 16, in which thegion to the al ﬁi,’]y dljltgdum
conmpound is |ithium acet at\e 30 at on1 - depencfentl e nit rogen

sul fur, 18. Process of ®&aSm- 8, in which ze,r compsunds& dmmo Banein

- hydrogen and [err] 7i s phenyl acetyIRQ dy St’hs
claim 3 wherein the acgtyl. srlylatlng 3‘ }3 j&dagde-
19. Silyl est@arehiof es &, isliah erein UefinedUR] Cialphh Lo d dydlic Mhofety of a

of the for B3| ia hydrogen an@ R, is C,—C; alkanoyl; azido- C,—C,, d1carboxyl1c acid or 2,2 jkimleﬂ@l 856

17 i n; whi ch cHER: F@P‘?afetyrl sshaloaeetier i n - def i ﬁgg’x‘.’rgét’ e oféﬁh"é‘h{gﬂ un L€7T]

or [err] in which R is bengyloxycarbonyg, a4, ;eomﬂxm ethe ththemm,_ 6C.
cycl oal kycarbonyl, triphenyl}] in which ea anﬁffo]wlilcﬂdB@a elyare 32 f err]

akyl or phenyl; [err] Ars(QHr+G—al kyl , 2, 2dipethyl - 3 - nitroso ~ 5 - oxo - 4 - Phen['lerr]

ar'frirzfiacr!’:;%&%%&m e ! rﬂgr;r,ng*:%%ﬁ@iﬂ&rrm

di met hoxyb@ngabsu finonk the gnotpf@pdimrgll 2B. nommmm $feclairh m,smhymaog.en or

e BB TR A e

benz- taken Cegatditeky, binb ahmam@;trogen atomto 45 10 hydryl,

benzyl oxynmet hyl, [err] al kanoxy- which they are borRed are pht hal i m do, a
met hyl, [err] aI kanoyl , phenac ¢ or a radical cycl |I£>:+Sm de noi ety of |
[err] dicapboxylic of asf-h& @ acid, 2,2~
dimethyl - 5 - %xch- 4pl-1 riherrlgirll |mdazoI|d|n -1 - &1 or 2,2 - d| rrethyl -
3 - [®rr] in which Ar’ is phenyl, pyridyl, onjsubstisuted 0X0 henyl azol I din
D501 -yl DEPhATRS ST AN of R 1 ggmg}ﬁ B pdeperleY s,

| ndependent ly aré as definedgn claim19 ang ndatcldi 23] mtaiﬁapm oget her -
with‘the nitrogen atomto _whiich they are Bonded 55 in which each [err] is
as herein defined, [_er’?‘]—?%r‘g—pht halimido, a cyclic jmde moiety of a

B N
R,—Si— (£
30 in which Ar is as defined above and B is /S
C.—G; acylozy, R,
O . in which each R, independently is C,—C,
] “alkyl or phenyl.

—C—OSi(Ry)s 26. Compound of claim 19, in which R,



15 is hydrogen and [err] is [err] al kanoyl; azido- [err] dicarboxylic acid

or 2,2 - dinethyl - acetyl, cyanoacetyl, hal oacetyl; 5- oxo - 4 -
phenyl i m dazolidin - 1 - i _ in

--ferr] and [err] _are taken together with the nitro- 60 gen atomto which
t hey onded are 2,2 - dinet hyI - 3- nitroso - 5 - oxo - 4 - phényl -.
i m da@N IMMHM"" Im is phenyl, thienyl, furyl, pyrrolyl,
22. Conpound I HH' rm |ch [err] or phenyl substituted with from
one tolhree 1s crretLhyl‘_ s+ 65 20 substitugnts

sel ected fromthe lg eHﬂSIStIn 23 Co NO Jof 01 im21, |n whlch
[err] of ﬁm?re“"g phefgacetyl, o5 Bifs o r%"é“’"

h
met hyl ,. [ erzy ca,gydum(m clhig 36, m@m&ﬁnmhm A clai mg \r‘ﬁ whi e¢h
R2 each [ & mopthyls: as her ei-n_defined, [ersl} Mbio?bg . tu“]:lalml kKo, cyano,
erein

and nit?o; q% ppu}lpqgnd of claim 27, in which 'R, stanfially as ibed with particylsy VX@, ch Ar'

i s phenyl,® pyridyl, or substituted phéﬁ%"ﬁsf"&g‘f |°f'\°e8f E5Evies J% ¥ oxygen
or in which each [eR;] i ndependent |y |32 besa&ioxﬁeﬂhﬁ&pomwhm prepared A

al kyl or phenyl. 0 _ N\ sUaf oy fneodf alaims 23 2, 4,n\T‘Nh| ch
[err] [err] R—Si~ 5 [err] 68101 14 or 29. i gh each,

forr] independently gy [err] [orr] g plsecoxephosporn viey proged, 2 phenyL
26. Conpound of claim 19, in.which [er9r]1 13, 15, 19 118 0830

18 is hyd Femdypemdsm}ymrﬁd-é‘eetyl or: phen- . ate__conpound- of cl alm
19 subsja aﬂ'lf’g LANGNHR PARRY, herein

descri bedsw, %&gﬁ;to 27. %mﬁmw‘?mi m 26, in_which
[err] anyefaaeem‘a:&xmemf Esaniple‘s GV\ékIIX is rret2n§4-282 High Holborn,

31. A pro@e ccor tQ C alml sub- 5 %ﬁmnd of claim27, in
which [err] t—é‘f‘?fsf ‘Lé%d ieediss o r i beqAgPEHoT e S,
Pa

ref erence to f W nSP*rlm

Desacet ocycepha osporlnrmhen~ﬂh@p@m§%§%£%wm pf%cess 0 fgﬁy one of clains
1, 2, 4, [err] 6, 8, 10, 12, 14 or .29. 33.
Desacetoxycephalosporln mhen prepared 25 by the process of any one of
claims 3, 5, 7, 9, 11,713, 15 to 18 or 31. in whi.ch each [err]

i ndependently is [err] - [err] al kyl or phenyl
LANGNEER PARRY, 10 29. A process according to claim1, sub-

Chartered Patent Agents, stantlally as herein described with partlcular ¢
Chi chest er- House, reference to any one of Exanples IV or I X : :
278-282 High Hol born, to XVIII. !
London, ;WC.71. 30. A process for producing the |nterned| Agents for
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