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10 (wherein Bis > S or > S [err] is hydrogen or a carboxyl bl ocking
group, e.g. the 10 residue of an ester-formng aliphatic. or araliphatic
al cohol or an ester-forning phenol, silanol or.stannanrel—er—a—symretri-cal

or m xed anhydride group derived from an approprlate acid; f[err] is
hydrogen or an N-protecting graup;, e.g. an acyl group, especially a | ower
al kanoyl group such as acetyl, a hal o-substituted | ower 15 al kanoyl
group such as mono-, di- or ‘tri-chloroacetyl, or a chl orosulphonyl@up; _
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30 bi ndi ng agent (e.g. a tertiary amne such as triethylamne or
dimethylaniline, an 30 inorganic base such as cal cium carbonate or sodi um
bi carbonate, or an oxirape, preferably a |lower- 1 _2-alkylene oxide such as
ethyl ene oxi de or propyl ene oxide) which serves to bind hydrogen halide
liberated in the acylation reaction. The free.acid formof a conpound of
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ulsi _s sity<or ahils 'v'e"les,andmaycontam -
trlchforoacetylsmP &%‘FE))?PQ’*&P@S- VL C Shiendinll efh_._ gn ) aRd/br dispersing égq’goacejsyl
|socyana (13:F : &d&ddeﬂbtemm.. ! .\‘:_lpf‘% 'E"ﬁg‘ﬁg?'i'ém%
di phenyl hyl & ﬁm)m& Ia:_gdst ragon-lroe WRLED, RRIODE xample, beformulated as
yl acet am: do)ceph $09M¢¢1‘@§r@%§§n ﬁg‘c ornquidkergleasa baseh d s acet one
(600m ) - at [errl}ltﬂqg%%ﬁw- iGons Sy mmwt/éﬂpw%%t..,, G;g"g;ad baen
stirred at,[errje fr610 UK /w_ﬁshec#ﬂtw apgtariy e%"jﬂgﬂﬁn‘: CehNsitrasul ti ng
solid was |Itemndmst iomNWYhers s é@ ﬁ‘:gju B eaic mddsae__lastmldo mpound- *
(33, 1g.Lerr]) RSPt ot Aoy e o S0 O BTGB ot o
confirmed the s ng? Itatand)freqmecymftqd@“tfé‘i?ﬁ ql,e “admidistéred, 849 b¥5 -/,". s
Di phenyl mgghy! _ eﬁpoﬁmiﬂ@c .ﬂ OF 0 G Ab e i nary hraiblptiast ffiorl ceph- © .
3- em 4- car boxy| eqmebi %h [ sBoMNE 08 toﬁﬂﬂc qlmdknhydrous ‘p rbdi ne (31m,
0. 384 ol e) mse’éﬂ%@?@ ek 4l g:cmpqmm@‘ﬁem%@WbP‘ée 20 'g, 96
mmole) in dry divedn r@mhanele(eﬁmeedw suspenS| .on was . -

stirred for 10 mnutes at lerr}. and di phenyl e hX{A'l(E%AZ@

50 o A) PREPARATION OF STARTING

 Prey aratlon 1

Ta D1 henylmethyl (6R
y tnclzlorc%cetylcarbatx:oy ox yme

T nchloroacety isocyana
' suspension’ - of - 1phenylmethyl o
ylacetamido)cep! h-3-em-4-carboxylate (2 g,-ft
'(600 ml) at 20°. The solid soon dissolved’ :and after. he L
120° for 1 hour it was chllled for 1 hour and the {esu in;
washed with ether to give the title.compound 33.18,9 o A“

24° (c'0.95 in DMSO); AB0# 235 nm (& 14,500) an
-7 .-IR, NMR and mlcroanalyncal data confirme

compound
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d the structure as that of the tltle

uch forms as

(th| en- 2—50 5

-7 Thlen-z- 1acetam1do)—3- :
s tlfylceph—B-yemJl-carboxylate . d'
70--mimole) was addeéd -to- a stn'rz
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s 0:mmole) in- anthydrous acetone
‘the: mixture had been stirred‘at -
solid was- filtered off and
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yl acet am do) - 3-tri chl oroacet yl car banoyl oxynet hyl ceph- 3-em 4- car boxyl at e( 22.

5 g, 32 mole) was added; the reaction was stirred at ca. 2 for 1 hour. The
dark solution was poured slowy into a cold [err] anhydrous m xture of =
met hanol ~ (80 m) and dichloromethane (200 m) with the tenperature kept

below 5. The 10 tenperature, of the solution was then allowed to rise

to 23 and, after stirring the 10 solution as this tenperature for 1 hour,

wat er (200 m ) was added. The-organic Iayer was separat ed and.. vvashed h
2N-sul phuric acid, water,  "sodi um bi carbonate sol ution and water: dri over' :
magnesi um sul phat”a and evapor at ed- | n vacuol 45'§h1ﬁ9resul t| ng oi | was 11
di ssol ved i n“et hyt—acetate=ar LU UeTes P ——sutptomeTT

aci d nmonohydrate (6. Ob)gD'PIBTYB“ (6878 &3‘t t mWL“PhIS
conbi ned sol utions (ca. Angardh f}&ﬁ%ﬁbm lgg ﬁlﬁt- ﬁ%ﬁ&&a tﬂofﬂﬁs rus L
litre) and the resul tpentichlotided( étivgto éth crh I ve -

the tile conpound (17uspe sio tirred fi @thsdlt ‘5@4 h 2- 5
DVBO); [err]263 nm ( ?’;:5 0- X l'.' 32?10 stm' at ar oxyate o
m croanal ytical data ¢ ut Qloﬁliyr 1hlG bR ( anhydroﬁ§mix etﬁﬂel (%(ﬁ'AB oo
corrpound : -and- dxchloromeltlhane t(200 ml) W1th the temperatureZ@e;va a8l ameof )

0 T; 10
the filtrate andOtri tggf‘@ P%ft oft %m%‘f% ﬁﬁm% 3 ol o é[%;f%?g&:aﬁgnged ,
starting materi.al NMlsulphuric acld water, sodium L
(6R, 7R) - 7- Am no- 3- car mldmp -dﬁedamﬂmagneﬁm eatnﬁl evaporated in
Tol uene- p- sul phom c Ae TFS“QSIB oil was disso lg ﬁ?ﬁﬂlg '@F%al t
of i phony| et hgF ( GRAEE g B et

t: t

trichl oroacetyl car bare ﬁxméﬂlﬂi ﬁ%edaho A pougﬁdamm OM : Ey ett ﬁca 1;422?7 o

nmol e) was di ssol ved 12pf)am.p 130 tar 3 Gflalgh T deG32ie DMSQ)L AT 68 wrh | e‘la&ﬁﬂ)aadetyl-
chloride (45 m };and 4-;%13 67 (et com'é’tou #1d migfoasalytisg) data cm@m&rheémwe

sol vent under r educe apdidtfon OPE ﬁﬁt@dnh tnt‘ﬂqtl'tlsmofviﬁesremim{hvﬁﬁnbﬂlfforded
di chl or onet hane. Thi smshinytd oartingmatsdal (3.2 g5 K;e)n h aqueous -sodi um’

bi car bonat e sol ut byt Lp!) |
aci d monohydr at e (a5 é@ﬁ%ﬁﬁ?&,ﬁf“%& g p% ﬁ’;’%&fjé BoreRaon ©
k eylrhét

evaporated i n vaguo. Thﬁ‘héetﬁludnbﬁ‘g- T(@Rakﬁb-afnﬁﬁa-lw '25

m ) and the sol uti on teiehlo tydagr amlO!iO medxy métclathoxs(lata(ﬂ

preci pi tated solid wigy ‘}3; | E“E‘ “!‘ba 2658y 1t“i=h19 Eﬂge
conmpound (8.9 35 ess & Ne d’ﬂﬂhlc W 1ss2)ﬁred ch'ld}o %ﬁgsm :6.11 120)
and 35 [err] 18 N amivmh oemals junt dlcabahiae mfonraﬁ&m&nh&sﬁddrﬁﬂiuiter as 30
that of the title co i P-s 4 Ban dﬂ@te @. Z’ g;s%;/s;g;gi%ﬂém d the

(6R, 7R) - 7- Ami no- 3- cary ér}ﬁ})}"ﬁ)& El?% o diis 1 et

Tol uene- p- sul phoni c taeek soli vads Ifiltered o uﬁcpemllzﬁ% % ound(89

pent achl ori de (3%6 98,3% ?ﬂml@ééﬁ°dn§3"dﬂémcokﬂ)mmnm2$dm(sérle())awas 35
cool ed in an ice-bat Hu ?ﬂ) n 7
such a-rate that the cbﬁg.m.aature %"HQBXJI d%%r(gnf?'g%aﬁﬁ%seﬂ‘ ct‘{'e ?ghmk ﬁ%é‘a‘.’

[err] The m xture was- Stl rred.and cool ed to 8 and di phenyl met hyl- 45
(6R 7R) -7~- (t . Preparation 2

yl ) acet ani do- 3 %Url ch.I-' or oa ?e?"yfmet%hé&}mw %ﬁﬂﬁﬂ%cm Ee%% HB%Y' ate 4

(354.5 g, 0.5 nol e) was Aostiteed sus’peﬁbﬁh’ntdfqm& el chlokidé €156 gwazs Rk 4l dty Wa
stirred at*ca. [err] °f‘l{ ? Lp ditegg) ovas: mpdad@echecbadranﬂarqatedw&spyndxna
stirred mxturegf bt P smgle

fts that thete re _
(500 ) 50  precqekgR)im (hith: @ "z‘im% g’@gﬁqﬁgﬁ" jobg f}a wadts

ttichite&dcadyl¢hiBat
kept in the range 5@m-4-earb xyIFtve( |0r5 tmmdnmpmﬁeld (ﬂélletdilﬂutﬁs Xhure

was stirred at ca. “e I ep Hjmipu he
t wo- phase mi xt uge \/\ﬁ;%g% ﬁ? %ttﬁgm atu éﬂg Wﬁh% "@fg?;;mz :

extracted with dichl e-rloma!e a.mhe s remonkd afiethe it & & &t Aer10°
washed sequentially ;'Eﬁ Wlatféﬂlléﬁ\‘fas&éﬁm¥ thSE}V(&Phasetmlx fued wasstirred fio

and evaporated to a aghgaus hjpromet
o Evaparar oo T R wglﬁ%wwﬁ

(3.6 litres)andss his haej LtbinBiﬁed\Aﬁdie
aqueous sodi um-hydro agelr GSnlitras) 51@)1 this - sohition . anSIsntrpés d treated aaqhenatnmled)

m nut €s. The m xture %Q%?m y%relg?&(i':rr lLo%f tfea] S%qur iﬂ %gtﬁ?@n a sma quantli%1 ?

quantity of : 'brown solid was removed by filtration. The yellow filtrate was concentrated in
60 vacuo (bath temp. not greater than 40°) to-ca. 1.5 litres and water (1.5 litres) was 60
-~ .added. The resulting suspension was refrigerated for 1 hour, and the yellow solid -
was filtered off, washed well with water, sucked as dry as possible and dried in
vacuo at 40° for 24 hours. The greasy solid thus obtamed followed by toluene-p-



brown solid was renoved by filtration. The yellow filtrate was concentrated
in 60 vacuo (bath tenp. not greater than [err] to ca. 1.5 litres and
water (1.5 litres) was 60 added. The resulting suspension was refrigerated

~‘angothe. ardarﬁylta tS'(daJ’O xture ta

for | hour, and the yellow solid was filtered off, washed well Wwith water,
sucked as dry as possible and dried in vacuo at [err] for 24 hours. The
greasy solid thus obtained, followed by t ol uene- p-* 12

1, 453, 049~ 12 sulphonic acid nonohydrate
(81g, 0.425 nnﬁéiEBMBre added to strrred chloroforn1(2 litres). After -

several mnutes the toI uene p- sugman c acid salt began to crystatlise.
Ttier ou mrTote vah1—e-I°r—£e ter was

StirrTing .,ont mae r r X o

reroved SRRSO L e L oot o Tne's:
chl orof o f?stﬁﬂlse@Stntrﬁg Wé Eﬁn@ihﬁbdefor\/ misutbd, bt SwhichitRe whtgPeNsi on was
refriger attaedem&edvuemr@mallﬁnd \tabua rtlnohmtmnmas réplidemenstid oDfthe Sl urry- was hed

wi'th chl.ghler phigpywag ref nt With, :

chl or of omﬁr %@,egﬁff prgﬁfw“é&: H% aﬂf@‘{ﬂ hﬁgﬁe ‘;gﬁv a{ﬁﬂ%?%:t itle corrpouond
‘as an of fechatt40° to séﬂielmlaeo 2B F-Whige crystalling hd {BEBH) 262 nm ([err]
7, 250) ; . Th¥s 5?5‘!‘)( @o ceér ),thnail\t&tmelmhﬁ\%so-ds)lndlq;tedshmce of 0.25 rml e

of 1@hi orBf"B"r“Fr? o 1'@"par ation 3 o
- (6R 7R) - 7-Ami no- 3- car barmyl oxpﬁpirbtydncgaph 3-ent 4- car boxyl i‘c Aci d

‘Di phenyl net, K?RJR GR,m?Q-Zi- axlm&ﬁneiwi h@yknekganmxbyd Aeiph-:3- em 4-

car boxyl thyl < (ORABNTamina 03 seepb 3o ol e) , sol 'va-tfed
gﬁlge%f‘%%orof:gm, i d 1:% ﬁ( %b%é}% ﬁ“é‘% ],:ﬂgzgiggjonsl ver- 30

m n ut es triﬂuaroacdtic raeid (300 xil)Lund aﬁi&ole (]360 inl) |niﬂneh@6dme&tatee-baﬁ 300 nl) and :

ani sol e E' 1)“'1' Eg‘ 2 _-tbé,% var t éirsrt Omhletetse erature of the
m-xture ggneﬁfm ﬁ?; 19 b gg‘n}‘ﬁd
t hgo end eth)hﬂc (1.3 RFes)

n—

E gﬁ,ﬂ’:’;‘fﬂk back to [err] by
¥ ftreéPinlnktéed aﬂlbaﬁatmem rredofor 1 hour,
t he terrpeftat: sureedfre!kﬂurwstadju tedto380\emw mtesbvehramddmd séloticm str rred mxture

20 e B, F%he g :gjﬂf@.zar.e;ﬁ SERAEHE) | morsed o ar
i ce-bat hm|) t0f4 f,f; Mib %o MJ% A 3.8 over 10
m 28ut es mmgammma...s Hﬁtphosp 15) 285 tin SD) tphﬁtytwrmmrcatmghe rigsng tvo :

[err]. af coo} ! ‘1,25 hours and
frltered Iﬁecrgygg’ﬁ%‘é? '§° §ﬁ%&°q\7ﬁ°taﬁ ? 8‘55}, °}"“£1nd ethyl acetate
(4 x 200 m and dried n vacun-eﬁaaatginwe the . trtIe conpound 25 (115.6 g,
96, 29 ; Eib(ﬁk}7l7()13+66-5 Mm!ﬂmme;-caﬁﬂwmmﬂmm} 3-ﬁydi‘61(y)rretlwlswplt-y by HPLC ( hi gh
257pressur e, I'i.

- s(b ﬁt‘ﬁgx %}% anal tch ata. é%nfrrmedthe
structurgyd@&yf,"_lé Ju?){ h@ %B?n lm%gcar o:gfe ng}réj

.(6R 7R) - (b2 B mnt&- &bblanham dnztraat ttmayrret hyI ceph- 30
i R tfrrg,wmmm% i
6R 3 ¢ hate. Th .

h dr oxy nmixkus -mﬁhebono VthinGted G wﬁﬂ)ﬁherrl B&Pe v w?&hmelt (ca 67% pur e)

(62 009,“@@“ Géﬁ)mbmd W\%ﬁloefpsgéﬂ 6ma§;m Pltvadtoedaflé-r *§ and treated with
Stl

ng‘fl ;t5l gg'l aceta )? nd%b%llﬁr Wh w;t g.k@ﬁ't ‘yl[fd : One«; Cai ne )

f,eﬂm@s mai nt ai ned. at
8.2 to Spliosphe nt:laed 'Btél rstweoddepdatadldndtrheaqwbua’i@ﬁdrnitmcaqmﬁhus tripotassium

AR ére e e rr,t,%%"t 'm%%“e?? S

ort’ hophoﬁl ﬁl’ 11‘he dedsiBhda healwiﬁreeles daﬁ heuagueous. port i on

washed thétﬂ}‘l WhIlEFSolld(54 3&9% ) eous portion. was
di | ut ed: -;,%(ﬁ ,Ewgg}}{g#-ﬁﬁ’ g‘g 1? E‘ggate (2 litres),

n- to o- phogphoric acid.
ar at ed and t he aqueous éer extract ed with further.

_ oyl t
~ethyl aceté’t X _ ﬁ% ba _em_iqgﬁo’ yReptan Am Qrf-chigrongetibashed wi th sat urat ed
bri ne ( 800" ¢) prodiict 66 ¢a) Ryith agpmutﬁ, ot c}{gtdme of 300 t o 400
o acetyhsocyanate (9. 00 - 75 mmole) ina dry acetone (92 ml). The resultmg solution )
55 -~ was stirred. for 25 minutes at ca. 20°, then cooled to ca. 5° over 5 minutes:and 55 :
. treated with a solution of sodium. 2-ethy1hexanoate (8.47 g, 51 mmole) in-acetone
51 ml) The crystalline suspension was stirred at ca. 5° for 5 minutes, and the solid .
was collected. by fi iltration, washed with acetone (80 ml) -and ether.(250 ml), then
. dried in vacuo (1 mm.) to give the title compound f27 .23 g, 107.0% w/w), [ 2%+ 72.° S
60 (¢ 1.00,:3% aqueous NaHCO,); A, (pH6 buifer) 2 7 nm (Ei%, 249); 261 nm 60
: '(mflexxon, E“‘ 105). The NMR- spectrum (Me,S0-d,) showed the presence of ca .
35% Iactone 1mpunty and chloroacetamnde (ca:-1.0 mole). .

‘The | ayers viere.se




45 m .The resulting slurry was stirred with ether (2 litres) for 20
m nutes and was then 45 filtered. The collected solid was washed with
ether (2x250 m) and dried in vacuo (1 nm) to give the title conpound as a

white solid (54.95 g, 88.6% wWw), [a]. [eft}=1-60~dioxan); [err] (pH 6
buffer) 231 nm ([err] 275),.266 nm (i nfl exi on, [err] 145). The NMR
spectrum [err] showed the presence of ca. [err] Iactone |rrpur|ty 50

and ethyl acetate (ca. 0:4 nole). :
50 b) (6R 7R) - 7- ( R- 5- Benzoyl am no- 5-car boxypent anani-do) - 3—»«eh cetyl -
car ba 0X t hyl ceph- 3- em 4- car boxyl i d Monosodi um Sal he - r--oduct
of (a;T[kXB Mge ¥ y p y lgsm&l Uit l an nf “chloro- p

acet ¥l i socyanat e (9. B06RTR}Z-Amige: é‘fhlp mlomﬂ(y@@pwﬂr)m- The resul ting

sol ution 55 : Ws@ﬁénglgggfﬁgwgir? ¥a§ 3%{ AR t _.en%@ondl ed to ca.

[err] over 5 nin@2emldinde ith u'i'

’-?r_“

2- et hyl hexanoat el Qmol thea’ dmlmlr methylsilmt_ 1680 (zﬁ,mn’a &w&ieél lines .
suspensi on was ﬁ 3 '° s“s "Srd._ sf0t29rminllthealrslo¢asd1ewas

col l ected by fi Ithéa, lggwam(:ﬁp mus t c _- ﬁaﬂ om),
then dried | n vamad ed, amlthemmuywss 2 6 infet! : 7.0% - -
wwlerr]. T l}hat[tbqule]np@pﬁﬁe difmlie‘sarr):d aﬂ&laarmdpmr] 219) |
261 nm 60 (uq,f‘é% fio i $2favpedSmlinegpethen - t he -
presence of ca. adbééu i Isaﬁua ' gﬁéﬁﬁl %, p 010 3.3

13 contammg a preclpltated sohd was]rpﬁlﬁé’t,aﬁé Qor I hour and was then filtered.
13 ¢) (6R'PR) - 7-Thgisalid wap pyc e tryaus oB(tDﬁml);arbolQ/Ilc
Acid. A suspensigfi & P! yl g,d%d’? thyl ene

t llt DTep [ ] (Zl
chloride (320 mue,smlea;,., lsmgﬁ&)ms s.ng 1 ,rfn i ‘fan £9% 1 i ng.
Pyridine (17.60.m, 5 ©218..0 'mol e) t hen dlchlorodl rret hyIS|Iane (16.80
m, 139.2'mol e) vvere added 5 and. ; I? [ OWN suspensi.on. was stirred at
ca.. 20 for2020 m nut.es and was ‘t hen s[err] Phosphor ous 20

pent achl oride (10:84) g;ph&@lrﬂetmmlemmaea_ -_ & enfilver ukbypng. was stirred
at .-17 to -23 for 2 Hbeh @‘ylmmmﬂoc MSBe -eagﬂ §h)e[m)uso 9)_ added and the

m xttre was added ERAPT Shl n s cool ed
to - 35) s sucbarsomteetdxﬁ%ﬁ'iéf} Qﬂ?&ﬂd@f{%ﬁﬂﬁ' - o8 M ‘0“ -
not 10 exceed- trrpblorﬁhety arb :moyﬂn;ym yltcbﬂﬂouha$25£ 0.9 015% % over 25
m nutes, then V\@&’éﬁ‘ @ Ousaindiulnrbs: 'é nn’l‘h’ddtgﬂndl\las t aken
from0.6 to 3.8 E, gﬁﬁﬂf O%t“dlo 4.8 SUIPhhfe.meisulting
ll -3
t wo- phase 3 xt ucae! anmyloaymtngc h{3leqi-4-Edr gp‘;g ?ﬁ@%ﬁﬁ d fordor -
hour and was th H“!" -mel®xylmmo'ﬁhmc$c|kil( ni&&ﬁeﬁﬂmsm u)iwa ed Wi t h
50% v/ v aqueous 7 ed to 3*},3 a(;il?e solution |of (tl madndnlom-t hyl ene
chloride.(40 m cycﬁjﬂ g‘,’l 5 gﬂ;ﬁ fcéi mﬁd ‘gf Ie'rrpound as
a cream pdadder 1eécti®6 myxtuid W am &bath for 85 e {,E :
[ err] _149), 261 TP Sy ? -dlcyqlg exy Byre@6ipsRlllis& out. This was. filtered off and

20 20 1) 2 dah Sﬁ‘i& "vf‘““‘" o w r.:\;‘;ﬁ‘* dqugousq ste sdiytion
(oR 703 o o it i o P&%‘:g::mm s ity )
met hoxyi hiffoac eplyh of - Sﬂmﬂ - Gelr t(bxyﬁ At Elu dhynmths afacB{fo:hQﬂ (). 4& ude

di phenyl et hyl %ﬁ% ¢ tehﬂecbwitm20°/25 25
car boxyl at e tolu,lgne-mo To me mj&‘;m %nfﬁ?% 3&3 espondl ng
3- trichl oroacet yIBaNNMRand dﬁeimmm nﬁ;‘nge i1 5
di ssol ved4n a Ampeynde of et hyI acet at e ‘and aqueous SOdI um |car oantg

sol ution, "The organic | ayer. was sep ‘%:'Q vvashed Wi.th wat er dri ed -over

magnesi um sul phat erriefyRndeaP %Etlﬁd ﬁ’JeX §
di phenyl net hyl (Q%ﬂl) ibg?-(ﬁir-am- thoxyim tic acid (s;n gﬁfﬁ) Pj:ﬁ) 1%“2 ;o%uon

car banoyl Ynetl ﬁ ggéh{%:% %ﬁpﬁ%ﬁm@t b Oxel,y St |(RS57 5}7% as@
i re; e50.8 hou
foam 2-( Fur 21&’& ol ‘yth £ ,gny’ ﬁle ng m@gueswags%nelg 312 erI e)
indry - _ for'1 hour in vacuo. Anhydrous ether (150 nil) was added to dissolve the acid
. g;:l‘ggsdglilgé(}lacfi_f b%'%n fotti!med and the msolgble triethylamine hydrochloride (2.5
. , o ¢ ether was evaporated on a r
55 resxdge vl\;as rfdlssgl\lred in dlchloromgthane : otary evaporator and the oily >
: iphenylmethyl-" (6R,7R)-7-amino-3-carbamoyloxyméth Iceph-3-em-4-
carboxylate toluene-p-sulphomc acid ‘salt (8.9 g, 14, 7ymn¥ole) v\)/,as <£ssolveel:*l1 ;‘n
anhydrous dichloromethane. This solution was shaken with aqueous sodium :
60 bicarbonate solution, washed with water, and dried over magnesium sulphate. To 60
~ this solution of the free amine were added the dlchloromethane solution of 2-(fur- '
: 2-yl)-2-methoxyiminoacetyl chloride (syn isomer) an ropylene oxide (5 ml). -
After 10 minutes a crystalline solid (1.1 g) was filtered offp which was subsequently -



di chl oronet hane (100 m) was added to a solution of this amne in dichloro-
nmet hane (50 m) cooled to [err] followed 10 mnutes |later by a solution of
DL- dicycl ohexyl carbodiipide (6.5 g, 0.312 nole) in dichloromethane (30

n). The 35 35 = reaction mxture was-stirred in an ice-bath for 45
mnutes during which tine a solid (presumably N, N -di cycl ohexyl wurea)
crystallrsed out. This was filtered off and discarded, and the filtrate was
washed wi th aqueous sodi um bi carbonate solution and water, dried over
mangesi um’sul phat e\@/evapor ated to dryness. The resi due was triturated
with ethapl to gr a crude producti,453,0496 "g).. whi.ch was purified iy @-40"

chr omat ograpny;. Q) - ELU one-rn :
di chl or onet ha &.h"éﬁigf-- "ﬁ?gﬁgcgr}aat&égé a@i iyichoi m ed with 20%
acetone - in. di QQGQ{,____E_EE'__'_'&QSG&U@ didatboh; ;ﬂm&r,(aﬁd&aggn@lwl; mp. [err]
[erf] 14 (c,magddsim Miphte aad p\]apQritﬁd\_,_ rd(yEess & Aeldt %%gg% %q.-d 2580 nm (E |
. ; T 1 UC“[ u

17, 900).. SI R, - mm if!r‘ﬂarﬂsa

re. ds that._-'

of the:titleri4s 184
mol e) -was adde

of - 2- (fur-2-yl , ;ﬂyé 4 ol e)
/(Aflt er cr:ﬂocal i ng a?%- L T _ @¢whivh chlmide
added. After"j-gfo*&;; A Mg;a Pessure and

. _ 140 (150 i)
was added to cﬁa 'ex_ﬁ_-nd t he1s
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into ethyl acetate (2x300 m ). The conbi ned organc portions were washed with
wat er (2x100m ,dried [err] and evaporated in vacuo to give a yellow solid
(7.1_20 the title conpound as_a_pal | | ow solid(5.20 g. 68. 2% of

theory)[err] 20 275 nnferr] I FR:data confirmed the structure
as that of the title conpound containing a trace of ether. 25 Follow ng the
procedure of Eanple 2, the title conpound(:888 ng. [err] was prepaged from
(6R, 7R) - 7- am no- 3- car bam)yl oxynet hyl‘ceph- 3- em 4- car boxyl i:c 3 ;aci d@bQ g., 4 .
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AB- q, [err] 35 "Nuj ol )370 )(ﬁbl‘A]cl WDisonzer 365 and 3255 -
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(o
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Ve o ot ve  pIEE AR A T Dt S
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NVR spectra #f th 3;5(@@1(&10 8&@3 E’éhismﬂwnt#\’d stpmaamhwm uet of Mathed  * S
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17 - Exanple 6. - ' Method Gi) - '
(6R 7R) - 3- Car banoyl ok slutr yd:f- B+(Fu-2:y1)R-nethpyiminop mmda]eﬁehsdmxuol ce h- _
e i carbogy by 20 R ga,:: R L
was cool ed 19 0 ﬁéﬁ‘h arr ¥mt1rore§ QJeﬂﬁﬁ 0-HOCY A P |
m, 240 mmol.e), and T wagstirnad st beezen D °d'o:010 mmutes and water (50 ml) :

(6R, 7R) - 7-[ 2- (f ur wgs g d The mlxture was stn‘red at ca 20°, and after 20 minutes a white

2- et hoxyi ni oace A ‘ﬁ‘lﬂb{%%m ﬁ%%’vgﬁ’rep:ﬂ%ﬁlf (sy

i somer) (45. _ ). Aecont icFope1iss geﬁyfaaﬁhepﬁ, tlon
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The yeld ow 10 ‘solution was stirred f further 15 m nutes and net hanol

(4.5 m) was addegorn] PSoditi (BR) buts-eabm e&@rtr er(a@zlyg.zﬁﬂamxyﬁmo the
concent rat e 44i ssol ved i n nea -em-4-:3,rb;)ylate (syn 1somer) 45
- Method (i : .
(6R, 7R) Carbamoyloxymethyl 7-2-(fur-2-yl)-2- methoxylmmo-
acetamtdo]ceph-3-em-4-carboxy11c acid. (syn isomer) (100 g) in' N,N-dimethyl-
o ‘acetamide (400 ml)/acetone (! litre) was treated with sodium %—ethylhexanoate 40
50: %) in acetone (200 ml). The mixture was seeded and stirred at ambient temperature . 50
S or 1.25 hours. The product was filtered off, washed with acetone (500 ml)and then =~ =
. slumed with acetone (3x300 ml) and finally slurried with ether to give the title
- - compound (101.4 g, 92.5%,) containing (after equilibration in the atmosphere) 0.65
e equivalents of water. The product has [a]; + 61° (c 0.5, pH 4. Sp phosphate ' -
55 buffer) and A, 273 nm E¥ 412 (H,0).. 55
IR and NMR data confirmed the structure as that of the tltle compound the
IR spectrum mdncatmg that the compound was the Form- I salt

- Method (i) '
: : The aiarocess of Method (i) was: reFeated except that the- cephalosponn ac1d -
60 - was initially dissolved in N,N-dimethylformamide/industrial methylated spirits in 60
place of N,N-dimethylacetamide/acetone, to yleld the tztle compound (80/ ) similar



m ). Sodi um bi carbonate (45.3 g, 540 mmole) in water' (600 nm) was added,
foll owed by activated charcoal (4.5 g), -and the resulting suspension was
stirred at roomtenperature for 2 hours. The charcoal was renpved by

filtration through 15 Kei sel guhr and the light yellow filtrate was
adj usted to pH 4.5 by the addition of 15 dilute hydrochloric acid. The
sol ution was concentrated to half volunme under reduced pressure and an.
equal vol unme of b@?’ as added. The pH was adjusted-to 2.0 with dilute -
hydrochl oric aci d“&Ad the product was isolated by filtration; washed with
‘wat er (1% x 150 m) and dr|ed at [eag_ 04§or 16 hours |n ‘vacuo to- gll\ée the -
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(6R 7R) 3 hexaiate dﬂynmldi) T acetc?he-(zq ml)-wasfadded-over 1’ hgurjtothe - -

t:h i U 81?“ 100
'-'f’rI'EFd?)r%It hmylnméﬁs%w"é” ; chéks‘; qaﬁg?@ mn,q“? th&ﬁod%m

- 2- et hyl hexamma(uﬂ_ 0Y) (Fontid: C,41 (g%tl 2;1{@:4&;30&:& (233 41;_1-;-52'rSe66r;16>85ure was - seeded
and stirred ,"_ "'.7 gﬂ% -{HO ( Q) re4|l]§ fT duct . .was
filtered off,s.e EASd ’& RhEnkie e }uﬂg cﬁc?ﬁmt&ﬁf h&vlth ‘acetone -

(3x30Q@sm ) - .m.tﬁgp I II saied "wr--:.i' et her to: give the title conpgsnd -

(101.4 g, 92 ‘5% contai ni ng (after . equiflibration in’ ‘the- ‘at nosphere) 0.65
:nol e equi val: ents of. wat er.. The:: prﬂ@h‘xﬁﬁ Bas [err]i+ 610 (¢ 0.5, pH. 4.5
‘phosphate 55 .. (6RIRY-f3erQarbantd I%xymaﬂﬁ _mmriemrr]-zméﬁ [zerxreihoxynmmo- . 55
IR and NVR degt _@ehcm-wmiomme ot gumles) maxonpound, t he

I R spegt r um?f4fgite e Ao Methgd (it)
9 :)d ' hﬁu&o‘l Ss\ﬁﬂ%aﬁm@dﬁﬂy 3%@%21%\1& a0 zmﬁffﬁosporl n-acid

' The process :
was iwas stiradd for d§ smmit&seﬂlternd dil—thh ‘prodiii waaorwamw chdthi acelosd i al-

1).and .
rret hyI at ed éﬁ@kaﬁ flricd : sperggr'umo #.e gompp uﬂ%ﬁ%ﬁﬂ ne, to yi el d

nt " _
the tigle c gﬁ%&ﬂn‘lﬁl aﬁd theI Spectrum. mdlcated hat the product was 45 .
: 1, 453 49 the Form I salt - R CR

Ex pl 9
Form 3114 Sodlum (6R 7R)—3-Carbamoyloxymeth l-7-[2-(fur-2-yl 2= s _
: _ - L o methoxyumnoacetamdo]ceph 3-em-4-carboxylate (syn isomeér)... S
50 Sodlum (6R,7R) - 3 - carbamoyloxymethyl - 7 - [2 - (fur-2-yl)-2-methoxylmmo- 507 .
o acetam1do]ce h-3-em-4-carboxylate (syn. lsomer) (4.0 g) was dissolved in' water (20 R
ml). Industrial methylated spirits (20 ml) and dioxan (160-ml) were added.and the
‘solution was filtered and then set aside at 4° to crystallise. Thé very white needle-
shaped crystals were filtered off, washed with dioxan (100 ml) and, while still wet-- . S
. 5% . -with dioxan, were transferred to an oven and dried at 20° in vacuo overnight to = 55
‘yield the title compound (3.96 %‘ 78. 5/ ). The IR and NMR spectra of the product o

conforined to those of an authentic. sample



In properties to the product of Method (i). The IR spectrumindi cated that
the conmpound was the Form | salt. Method(iii) (6R 7R)- 3 -
Car bamoyl oxnmet hyl - 7- [2 (fur—2yl) - 2 - nethoxyinino- 5

acet am do] ceph- 3-em 4- car boxyl i c aci d- (syn rsorrer“;“ TAF24 g, 10 nmol €5) Was
5 di ssolved in NN-di met hyl acet am de (20 m )whi ch had been dri ed over

nol ecul ar sieve (Linde 4A) for 24 hour.s. To this was added a. solutio f
sodi um 2-et hyl - hexanoate (2.0 g, /2 movles-recrystallised from di o@gnd
dri ed over phosphorus pent oxide) in ethyl acetate (80 ni) whi’th: had

dried over nglecd?ar sieve 10 [L| nde . (r,qgj(ﬁgered Trade -Mark) 4A] for - =
24 hours. The solution -was stTTred I O—C1- Uocu wessel—for about. 1519 -
m nutes until crystalli satdrﬂnvcsvaman 3 ooI ed 4 for one. hour.

The product ‘was filtere mahbqumma‘cgﬁ r@% éﬁé’ﬂﬁ’ﬁ 1'2' @\‘i}'sozrntg%z'and

while still wet gwit hztnﬂg#" Pk oa melﬂsédaumedaﬂbﬁkn@no isﬁ -({%[.b gl

[err] in VYacuo over B8 b Wlatto orsdméﬂ);e prep dr

compound (3.89 g, 87%moi?th&(l753/ E o JoF : tixely, wenqfex t

t hose of an aut hentrE1 @ecmafrthle roﬂluc Qbﬁlb ed ola:czt ounz;;{R

(6R 7R) - 3- Car bamoyl 0 '%VP ﬂr gavey feppegtively, Hd)xgudth%)(l :

acet am do] ceph- 3-em 4-car boxy

(syn i somer) 20 I\/Et hod 16
(i) Charcoal (0.2 g) S adedtoasolutﬂg{;nﬂpg _ :
(6R 7R) - 3-'car banoyl oxﬁ% ~RytyL GR,7R)-3- Carbmoyloxymethyl-7-I2-(fur-2-y1-2-metho Xyi n .

[2-(fur-2-yl)-2-nmet hoXyA gy ‘@ lwtiar( 0)ispinier) acl

i somer) (4.00 & 9. 4mlnm¢ﬂt£yaxgﬁ§2§ﬁ%zﬁﬁb % lgner rff f' HZ-mthexy-
(1.33-n). The 25 -chl & 6K awmmmwnh@;lt fk‘g#
through a bed of Ki e,.g,ef’ f WSQ‘H“'P misé-d\fbelmg:uvas one
(10 m). A filtered fietedlan@the trai@gﬁegoé edu &ﬁd’ét (sithéﬁmuﬂsﬁavml e)
i n acetone (202%1) s@d&ddvm\ﬁdrerﬁith Qidétaie ce nﬁsﬁl m#

h X)
resul ting suspensi o %’%‘: d’l‘ﬂléﬂtuatddunutrwssom YCO te 20
solid was filtered @2 tolehe %‘,t‘;?‘a ﬁmaﬁgﬁ Ax) 25528)1 hramtogha ﬁt nisilica/gf U0 30 _
to give the title caﬂbmufodm&ﬁ,é@ugno]ﬁ &4 ‘L E@tﬁn wo(m Da!sar{ Fr] .
(H20) 274 30 ¥m (e 171B datadonfitmed ih asithat D U ik & n{}b % 8
12.4; Na, 5.2; S, 6 %) t-ﬁnt§l5(1 g;i 7 2. 7 [err]7 (459. 0) - requil eS8 41 25
.8 H3.6; N 12.2; cet id ]c o tl ylb@‘niemoﬁ'xﬂ&oﬂf% The

NMVR spect rum of t he %Qﬁe@[bé a}nd the
| R spectrum i ngi cat gﬁ -)335°arbam° mbthyR%[2- 91')&1 mo.
35 Method (ii) (6R-ZB)° Aft : ; l’g;y mpyrirh 2§ml)(n‘dWater lml ¥l )

2- met hoxyi m no- ac "Bme 0(,/'§ ay added 1ty tl(e16 9§°
g, 40 mmol es) was. élﬂmf' aﬁldiﬁqormlbdl'lﬂlsalhﬁditewﬁ exﬁﬁ&&cpﬂﬁh ?w:f séﬁ water
(8.5 mM). Aftgs treg )’rﬁgfwa&, ined Fsom washcu Mtﬂ aq uscmnﬁoff :
sol ution, sodium 2-etihe %ﬁ'o ato?; hed. o nceniratesioh esm. ( 85 35
M) was added sl ow 3 w@wyl icemmas eltiﬁlnetlideﬁﬁa 6 g‘,‘;ﬁj,“_ g’% petveplaey 15
mnutes, filtered, 1@@’#&@57, e mmmmwaﬁet@n n&( dé: and
dried |n “vacuep at [errtﬁ a@u@r R ﬁﬁl;ﬁh gthe t|t| ound. 1

98.5%, containing O. 5 nol e err] T Spec E“F‘h?ﬁ ?t?H Eﬂ‘bmouud)nfornﬁ)d

45 "~ to that of an yloxylmilettt hﬁ[ﬂ(ﬁ&%@.ﬁ,&g& ﬂﬂh&at ed. that
the product was 45, ttlgu p i _m, éﬂdFlo@m!d (syn _ _
(6R, 7R) - 3- Car hanoy: hcgzgmiﬂojbw 7c,ﬁ 2? ‘;j‘g ty ﬂ;’gge(fur-z- 1)-2-methoxyxmmo-

met hoxyi ni neaCet antyt wﬂddadt odrs %,?{:é d‘s"‘t‘zlved in

Sodi um (6R, 7R) - 3-. lc,ars‘tﬁﬂ r dn |aned7mli 200340,@l‘swlveaﬂyl=t)1yl?az: '&"tﬁg no-45
50 acet ami do] ceph- Bhedepbsied s hs s&% Prrelguye ):r(ﬁ&S-S(lfI, pved in
wat er - (20 nt) Indgr ?lilralledm yataeﬂlats,nmarﬂ,@h lﬂ) ﬂ’} ce

g m)
were added anf thecy WEL 45"/) m.(ozsNNchg')zsss(elMﬂgcﬁo > 'y

crystal ki se The ver 5,000) and 281 nm (¢
and 1538 (‘(’:‘ONH and 1060 Cant 1050 o (e 16 (COH and OCONH,), 1684

d I8z CoNep (8-+0); (Me,SO-d,) values 1nclude 0.02
35S H) 7 (dd J4 and 8Hz, 7—1{), 4, 99 {, J4Hz 6—H) and 6.09 (s,

55 P
E L 55
o (1s 6R,7R)-3- Carbamoyloxyr,riz?;lylls][22-(fuf-2- 1)-2 meth
; aa;:tetanéldo]ce h-3-em-4-carboxyhc Acid l-O)J'ude (syn ?s’:)ytgg:'l)m- L
60 yl)-2-meth irred solution of sodium (6R, 7R)- 3-carbamoyloxymethyl-7-[2-(f . 2
water i :le)ylmmoacetanudo]ceph-3-em-4-carbox late (syn i1somer) . (2.59 u)r- y
was added sodium metapenodate (193 g). 'ﬁle solution was stfrrég S0



shaped crystals were filtered off, washed with dioxan (100 m) and, while

still wet with dioxan, were transferred to an oven and dried at [err] in
vacuo . overnight to 55 yield the title conpound (3.96 g, 78.5%. The IR and
NVR spectra of the pr oduct conf or med to those of an authentic sanmple. : 19
1, 453, 049 ' 19 Exanple 10 Form IV Sodium :

(6R 7R) - 3- Carbam)yl oxynet hyl -7-[12-(fur-2-yl)-2 :

met hoxyi mnoacet frgoceph- 3-em 4- car boxyl ate (syn isonmer) Sanple of Forml

and Form 111 sodifm 3- carbarmyl Pl"&/rnst hy7[ 2-(fur-2yl) 5"

2-metBBxyi ni noacet ani do] ceph- 3: ftAM%rhoxylate  (syn i somer). 20 gFepar ed

5 accordi Tar Mnlh&lEMdmbibhﬂt&mﬁa‘ratE)eaﬂwﬂﬁn chmeh tEMHé‘ﬂ}b@m& ddasipect i vel Y, were

exposed tcpfﬁmagmweh)(d? _,e.lelq ling) preyi ltétawaﬂﬁatgi,wes ve the title
0

conpound. ssivly 'EQ Gl RB S edlt o those of an

“aut hent i c..b'a &4, fa"-:e(mi ﬁ) eI Y, 54 0 and
it |

2 et o 827160, ‘)"15881(?34&% Ilﬁ53151’]1.319 '3?1( Tiplets ﬁmdlumtcm_)1 ” ’
10 Exanpl Ve 80- %g z, NH), “-‘.“ iptets, furyl protons), .
4 " 5 11 NH>), 4.96(d, J
(6R 7R) - 3 roa["gaé{t‘(ﬁ(ﬁq S RstT

acet am do] ceph'3'e.m4 car boxy ate (syn I'soner ) ‘A, suspen5| oh of ..
(6R, yd?) 3- car banoyl oxynet hyl - 7&2 -2 yl)-2-iret hoxy- 15

i m noacet am dogiR& -af §61@@R $.CHrbadh lyfleth l)mzlfr?roﬂﬁ 2. (4.4 9) 1 ndry
met hyl ene n&ﬁl(t))dtjﬂnii:’ﬁ m imﬁﬁ&rﬁo Red\?u-(l_q es (Synflsomers)

\?vats ;)utyl N PQSOHP@ §;§1§£K&3 ? (1 %2? Et}iéﬁ%zlggl iiow rsnc))lr gtlon

i sourea (aoglm fowats pefatire @bd e s "nmaxtmneclmsafllt re and 't he
filtrate’ ewta ndhaberdmdvdé&o dewa@@redﬁffewafibgdjmth gamht erial 20 -

was ‘sl urr| “FH" »%ﬁ% “ﬁbﬁﬁﬁ““{? 1§ Ay @fﬁf’lﬁl zycycl ohexyl ur ea.
The 20 fl ‘E.otﬂaﬁl i ﬁ‘ﬁ\? &éﬁl &%

car bonateﬁamlewadenmc drouith vgltyl deckarel (2xi10D mua e:ar giswera foam (5. > g).
Chr omat ogi® ns#(M Dt cogcestrated iy P%i ld-TlP 1 as sol vent
ave the t&@r ol -.vga;v@swwﬁi”:ﬁa oo 0 hanol)
275 85 nm n@%@) mg of the2fR-oxide, [a] i rn”e the* .
structurev Bestsllml!aré? tlt%reppmdemcﬁ;mglarf 25 b) t: Butyl :

(IR 6R 7R) - 3- Carbanoyl axyrigt hyl - 7- [ 2- (fur 2-yl ).-2-met hoxyi mi no-
acet am do] ceph 3em4 .car.boxyl: atmr; fxdde (syn. ISOITEI‘) t- Butyl hypochl ori te
(0.3 M) was: °Plémahy}|('_,:8-- Corbamp 'PJB@G@MHJE%(&W%*D-% butyl

(6R ) - 3- ca amiojee 1-3-gmrh lﬁg ? no-
ot do]m soa Whs Adrided Cove ( %yé dnes 1&@0 andShat er (1
M) at [e ggmﬂmnﬂa«mm—n Inoﬁ-carbamnyloxqmethyﬁéﬁls:ﬁémhm gimeid (1 ) ves

added to Ugd-yHiZ AR gif Gy into 20% w v
 Sqpenws o e AR A g
- et hyl acetvaﬂhea uaom 1parhdmitet-ktﬂntibﬂl‘dh rmﬂeroagwb@eraxﬁghmtms Were washed
with aqueG d ‘on- [tfsduandlawere then dried
-[err] and lu éﬂ%}o el ]&&Ec‘;‘;@ﬁédl 'mat ogr aphed on
l'i @@ gel m abs ‘(Ehﬁ t hgg m nor

corrponent s r? Q‘;me?{mewmmaht@%gn of the sl ower
conponent $ety 7 0, 27% 40
'R and N ﬁgﬁit T'%oi{ %; 4ol mga‘gw 2, f%"-?égf‘?ﬁy % compound. c)
(IR @R 7R)l48— [E&Fbamn(bhﬂmmyh:ﬂ'-z :2nr(x’( EIL8; 0 hﬁ; 7mnmr(exmm) no- 45
‘acet ani dojasd pERR2Mmn (ccBDx | i ¢ Aci d - Oxid gs yn isoner).:
- t-Butyl (| I%,og‘g{ Roand gusrasnaiicatdats gontismed the f‘ﬂi‘“ﬁ"'?‘lt?‘tﬂ%f‘ﬂ%xyl m no-
acet am doj ce ﬂ

- 3=em 4- car boxyl at e -1- oxi de-(syn: i soner) (0.42 g) was

. di'ssol ved. i rb)y&bdium (6RIRJ- 3-aanbmcﬁmymem§m-‘ld[2((ﬁnr-m ))-2amdmﬁjunﬁrroed at room

olc -em4-carboxylate (syn. 1somer) 50
t errpé? ature f’1p ﬂuoroac:ﬁg;% (30 m wlgfsﬁadded over 10 minutes to an: xce-cooled_ : : o

- mixture of anisole (8 .ml) and diphenylmethyl (6R, 7R)-3~carbamoyloxymethyl-7—[2-
(fur—2-yl)—2-phenoxylmmoacetamndo]ceph-3-em-4-carbo l}('late (syni isomer) (7.4-8,

_ 11.4 mmole). After a further 5 minutes at 0°, the dark solution was carefuly .

" 35 poured into a mixture of a saturated aqueous. solution of sodium bicarbonate and - 55

: ether acetate. The aqueous solution’was- séparated and treated with activated E

charcoal. The ethyl acetate layer was washed with water and the aqueous wash was
combined with the sodium bicarbonate*extract and acidified’ with concentrated
-hydrochloric acid: This acidic solutlon was ‘extracted with a . mixture of ethyl L

60 acetate and dxethyl ether whlch was then washed 5 tlmes w1th water dned over 60 -




solution was evaporated to a red oil in vacuo, dissolved in ethyl
acetate:acetone (1:1, 5 m) and added dropwi se with stirring to petroleum
et her (60-80, 50 n1) The dep05|ted solid mas collected and dried in a

de; T OT ' ‘ ) SEORTEEa eernyl acetate, and the
l'iquid. phase was decanted and added 50 '“drdpmnse to petrol eum ether
(60-80, 50 nl), yielding the title conpound as a colourless solid .
(150ny, 40% (0. 25N [err]). 263.5 (ferr] ~15,000) -and 281 nm.[err] 00) ;-
[err] 1,799 [err]-lactam), 1725 and 1716 (COOH and [errT):. 1684 "and 1538
[err]) and 1060 -and 1050 [err]val ues |ng de 0. 02 (d, JBFE "CONH);, 4.1.7 .
(dd J&;fa' 2 . 13453, . ] '_ . 21 .
(I'S/'6R, .7R).- 3-. Carabmmml sutpharl layd eveporatdd! iar vacoy The 2esrmervax vaghedowith iy
acet am dol ceph- gwgm ﬂh@@ﬂﬁd%gpmyl ettogivetharephalgsp 'L:Rﬂ%f‘. 81&3/@3%% irred:

sol ution of sod'rs i
sotutTon of sodt Uik Bad Qs e Q@ggaggg%kl 2.

le)waﬁﬁdﬂi-. gTize'Z 59 g) in
60 water (25 rr1 polutim m«te@ledsm adetitratiot 135 qﬂt@@xrgp wh‘Eh@ms@hut i on ‘'was
stirred. 20 = product (2.34 g) crystalhsed out, leavm ‘unchang %! 0% ggg ‘recoveéred by -

es

20 for 30 minut: 5%5{“‘“"%5&; 'ﬁ"Beratf’ fPd ‘g"tf%len acl mder%d °‘”1e dropwi se
addi tion of 2N aquPhysialhoodstanti fop rthecuModxpoiﬁkmare gived in Tablgt hereinaftat e Wae
col l ected, washed successively with %ﬁt er thanol and et her and then dried

in vacuo to affor 0 [err]+
113 (c 0. 86, [errﬁ?m‘?‘ f’;j“%&ﬁn sﬂfit and 279 o
[err] 15,600);[errD uyloie)hyU?(GR Bé-ﬂ Oﬂﬁwet&lmd-ﬂ-eﬁ-ﬁ [ err ‘
1688, 16543 1589“3??&":1 tolucnesplp “L {(j 83[ oﬂ( gjirzm

3.19, 3.31(mult rare fﬂ%‘ ”99;" i °gtofion (- ,cl €48y and
5.45 [err], 4. Q&pd:ateli Whkhed @mrd)ueratvﬂ&),(med owrsbdxﬁmlsﬁlphnel. dnd m(eABq J18Hz,
C-2 [err]).10 trated under reduced pressure to about is § eyl to 0° and

10" bt R %&‘@W&% RARe ®

sol ution of sodistimedyasOF loem dte) 3 wes than filisredy wishadl with 2Nvawphididadidt 0 a

Sti r ed Scil uti oWa ,sgq S ueous ‘sodium bicarbonate solutxon, water and brine, dried over

L be St oy e e

I m noacet am do] eﬁphddi?fmﬂdxis yet atoeth(amltﬁﬁe g ‘lé:llatwhablu( whickirwhs Stirring
) t

was 15 conti nu@!}"l‘FQ)P . E edi on was
,‘ggi% g’ Ao e
3/ 4 3
Asmhaaodﬁsnnecat or,

then aci difi ed BhEste

washed wi th ethanofr,(NMR:

yi-el ding 1.55 geehpamotlour| ess SO|Id [err] + 110 . (c 1, [érr] . resenbling the
product describ . ot her saturated . -
W th sodi um chl d%?(édi(; éﬁ@hﬁ%&ﬁgh L °?,‘5’ n 1"%92 phe{'yg%\%aag”}éi{ ?tact ed with
ethyl acet3&te (2x Tf8tmen) of Heeprodugtof (a) ew:veamhecowlaner withritieneethodivf ed [38rr ]
and concentrate W’Plvad ay %@(c eﬁ)«tbe P°“F% Eﬁ Btiuct: was
washed with ace ﬁg@'ﬁm dﬁgﬁ‘]e pé &4 “ByVeP1iRg ¢ at i on. -

The filtrate was epmram admf tly:r‘tﬁ:&Sc egmeﬁ wnsabwashebreﬂaf%
repeat ed ¥¢]el ding 380 ny of. the IR OXI de [err] val.ues .si m I ar to thos48
: _

reported Exarrpl | ) N
(6R, #R) - 3-- Car barm |D}é‘1°6&sﬁ? §n ) ”E:%;PZ—& ;:sh::lg:)ylmlno 2
%

phenoxyi m noacet aml‘hh)bno hef-Exampl& 16 d; Sthnez-bheaﬂxynmmo-z- A
en) WAY 'e ﬂ%;é

sol ution Q DL- éﬂ’ l(ﬁ’a l?hqnld'ry 30 -
di‘chl or orre hane? %3&' ﬁeﬂ g@o ‘iﬁi}“’ 4
di phenyl net hyl | WR s rriﬂgmvﬁm m%y;ﬁar boxyl ate
(13.7 g, 0.312" rﬁéd %38 %3 2ﬁ8a0¢%81({1§wn i sorrer)
( 8 8 0 an 7 ) as a whit 1d e resxdue obtamed ter evaporating
g’ S0 ,mother hguors and washmgs was crystalhsed from ethanol to give further title S50 .
' 431 mg, 17%) in two crops, which were washed with dxethyl ether with

_ compoun

R - stirring., -

' : IR, NMR and mxcroanalytlcal data confirmed the structure as that of the tltle-
compound

55 'b) Sodlum (6R,7R)-3-Carbamoyloxymethyl-7-(2-phenoxyimino-2- 55
hcn‘ylacetamndo)ceph 3-em-4-carboxylate (syn isomer) ,
Treatment of the product of (a) above in accordance with the method of
Example 1 éb) gave the crude cephalosporin acid, which was stirred with ethyl
-acetate. and saturated a?ucous sodium bicarbonate solution. The resulting
60 . precipitate was filtered off and washed with acetone and ether to give the title 60

compound (66%), havmg the physical constants shown in Table | heremafter



0. 382 rrol e) in dry dichloronmethane (200 m) at [err]. After'45 mnutes, a
solid '35 (presumably N, N -dicycl ohexyl urea) was filtered off, and the
filtrate was washed 35 with aqueous sodi um b| car bonat e sol ut|on and wat er,

dried over magnesi um sul phate, and- “evaporatet—en—a—+rotary ' evaporator.
The residue was chromat ographed ' on-a Silica gel (1kg) colum. Less pol ar
inpurities than the required product were eluted wth-dichl oronethane (1 -

litre), acetone:dichloro- 40 met hane =2:98 (1 litre),
acet one: di chl oronet h 5:95 (4 litres). Fractions 40 el uted Wi th
acet one: di cg oronet ht 10 90 and acetone di chl or onet hane = 15: 85 were

evaporat edtoa gum tH—g—whi-ch-uas HA53M0at ed with diet hyl ether: tﬁ gl/Ve
a solid (8.35 g, ?%fﬁ:;-Thl s was: fi. Itax&dplefﬁ and-purifred Turtncl' u, .
crystal lisation 1) MeVIJ6RIR 1 36n: -

R HrGpr mogonymeﬂtbm- iyt 16penty 6 g),
mp. 143 to 45° gr ?@3 ...'Carbﬁylﬁteré’lﬂn cﬁ{eli 9% 0)
[err]271 nfn ([egtrl ok ombr Ao it ¢ Gy@@l@)ltylolxﬂ NVR and
m croanal yticalg a 189¢1€r)'81t‘g'iﬁéﬂ-fdm

b) Sodi um (6R, TEN-GH His e campn 2, €70, Za.
acet afi do] ceph- 3- en!’{ﬁ l\g;ar'ﬁ)iﬁoxyl at & TS B H’é"r'7°“°w sol. d :

Trifl uorodggetic aci - thanomiglﬂ V- Lo .an |ce cooI ed
m xture of anisol qréﬁm E}’Fﬁd‘ﬁ? rdront-heabry li& Z{ﬁ?ﬁi’i‘ﬁi‘,‘;ﬁeg(fwh »

jmipe- ‘¢ o sund
'ﬁa’? mngP 50

(6R’ 7R) - 3- car beiwain bta*x[ym e a) above in accordance with the method of 10
(fur-2-yl)-2- p__,'._)_;!. mmx ks o rae R ey - adyfrom s orTer )

(7.4 g, 11. 4"

Aot .;‘_’°“A'Pf"é|3h‘&Vﬂflar'ltahbrl Kereinafist.cs. a”:'.?- ¢ ./,FP?'Yé“gdh? k solution
was carefslly 55 1.

[ U e ofa sat urat ed-aqueous sol-ution
I8 o e us-:sol.ution wass -

' “8’(9@t2ate | ayer was

DEasadi um '
$k nﬁ,;c.gz aci-d. Th| S

‘hethagelt atezand

tﬁ:’,’e&"‘o@er 60

washed wi't h Wa§ SNH e
bi car bon&0e exp?ege h id
aci di ¢ ‘sol ut i ‘ofaviithe g
d| et hyI . ther F A FammiE2no
21 magnesi um sy ﬁta% %?{Ba"g‘{g

dj-et-hyl . éiher and‘rehtmempjmw'"_‘f :
82%+as 'a solﬁ Pel_(b)

i8)cuid vvashed Wltah
'r)l_-lgﬂﬁgm d (4.5 g,

ith ;h methad of ( 150281 )

and:.a sol uti onh,,q, dxés )e with €fhiy): . {;‘ Y I O m,
cont ai mhﬁ 10-6a%0 | £ Furikies g igak asa/\nhnt el 3)|

i ce- bat dst ifiitered dffyrand. \Easheaurav&h ilc t ltm@mwm ( 84 g)
crystal li-sed - SPPHrd At o 0 ERStRR Jo et

precipitation wth. pet rol b. p [err]E)x N, gol.ut!
off . to give thénmmhﬂmeﬁhmamnﬂ)-?a €8rbaroyloxyme
conpoundsar e’ gi.van:- |nes tarhidolee phi-3 o 4R :
Di phenyl et hytuué yli; fi t B 35- :
phenyl:acet am phehgle c cﬁ_ d 4n laFﬂsghtbr- -rhkt o @inii dmt hyl

(6R, 7R):- 7- amtggn ﬂﬁed Jcatnrb

i ' o ate -
p-tol uenesul egl ."__16()1{@@5% éﬂanﬁ §1

1Y Xt ur.e
of saturated aqueous so-- m bi: car onate sol ution '
di chl or oret haneb)(%@ﬁlm)tg'_'f?-}_f'j'_,_ 3eCamhakioNoRyn
the organic .l ay 3 japptamitdeldephyioeiiad
sodi um sul phaﬂxaim%ﬁem ol kD
about ~.4% nt tﬂfﬁk‘ﬂt@d\&ﬂi
D, L- di cycl ohd¥pe 3
met hané: (‘10 -isj

gy ¥ E ] o e A\ A i B R
ny, 4 ol e) dnso dipY] hﬁ" Qﬁl ﬁ ] aﬁl} 13
- Xt ur esowas phys:cal constants shown in Table 1 heremaf':‘ep?w.‘ 495

The solld was f||tered
1 constants for the t|tIe

’gs'u Jminosds(thi

Tl 2

o“.id.,' oIve the solid a'hd
----E’f“ Wried over.

y,gglgdgfessur e to
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1abte: (SR Y oL _"mgpgf - .‘BOI
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stirred at [err] for 70 mnu
2N-sul phuric acid, water,
wat er and brine, dried over
yellow solid (2.05 Qg).

tes;

25

whi ch was cool ed and di cycl ohexyl

di i sopropyl
of f,
washed wi th .di et hyl

[err] 258, 5 nm([err] 18, 500);

data conflrne

m cr oanal

b) (6R /R)- 3 Car bam)yl oxymet

it was then filtered, washed with
sat ur at ed aqueous sodi um bi carbonat e sol uti on,

sodi um sul phate_and evaporated to give a

urea was filtered off.

stirred and washed w th dijsopropyl

“filtered,:

hyI

This was di ssol:ved 25-shHet et hyl

ac

etate (25 m),.

Addi ti on of

~and

ether to the*filtrate precipitated a solid Wmch
et her,
ether to glvethetltle corrpound(l 10g{err] 30 a

: 30 IR NMR and .

filtered
aIIy

3-em4-car boxyl ate Acid (sy he pr oduct of
(a) above in accordance wit]| “bave the title
conpound (75%, the cO‘rrpo_un the crude -
product with ethyl acetate” (10} with
stirring) with dlethyl ethef ( tants for- the
title compound are gi ven infTa
Exanmpl e 16. : ‘1
(6R, 7R) - 3- Car banoy! oxyrret hyI s r - o
phenyl acet ani do) ceph- 3-em 4{ca c pss of Exanpl e
.15 (a) 'was repeated, excep : &) [ic acid (syn
|sorrer) was used i-n pI ace of _ -| © acetic .
aci d (syn |sorrer) to give ed ¢ S Jpradpuct was 45
crystallised from aqueous a¢eFprg ftep ¢ ild=(1]3<9)] whi ch ‘was
washed twice (with stirring]vihadist i o gijve thegitle
conpound(675 ng, 34% m pg || ex ]Q + 44 nmi([erq] 12} 400); [err]
268 and- 281 nm[err] 16, 850}ang Lerr]- soljid. The repi due obt ai ned
a er evaporating the 50 3 | $ptégnal i Hi ags|wes frystallised
from ethanol "to give furtigef 3(tEq¢ = (43E iy, 74 i n two
crops, which were washed & {hs flifhyl -stifring.. IR NWR and _
m croanal ytical ‘data confi dithg str t hat] of f{he tjtl-e-conpound.
55 b) Sodi umE6 , 7R =3- Car | 2% { 2:ephnoxyi mi no- 2-
55 phenyl acet anm do)ceph- 3-,,,e 41 canboxy igonef ) Trent pent . of the
product of (a) .above i, adcq rdan‘é&*g\,i tth t he od of Ex@nplef 1 :(b) gave
t he crude cephal ospori . atg fl, - yhi ¢S wds. i&rediw th gthyl acetate and
saturat ed.aqueous sodign & ¢arpoBate qoRutfign. The rledul {i % 0: .
preci pitate was filtergd & | afid-Washdd wijth ac¢tong and{et to give the
title - 60 conmpound (66%k, {hayingd hd physi cal |ognstant $ g]o in Table 1
her ei nafter. 22 Exanpl ¢ 17.- g S1g 3 IS 13 1L 3
Di phenyl net hyl (6R, 7R) - 3- CEr barby-grayrtnA F—f2reyreHopartyH-ox yi mi no-2- -
(fur-2-yl)-acetam do] ceph£3f em 4-'¢ar bqxyl ateﬁ@-"r}qT-e}\prbce&s of.. Exanpl e 15
(a) was . epeated, except Ehp€ZE cy & elent B8 {iFi fog2- -E'_zg-'z yl )acetic '
aci d(syn i somer was used ion*pi_gat‘? ERYIR J-[elhoxyi nigo-| 8L -
2-phenyl-acetic .aci d(sym i EojreWEX¢ IEVesa [foF? ( £ 7707, MdEN was
triturated with ethyl acekaje ta iw@ the |thidee| comlosind| a0y,
[err]), mp. ferr] (cl, [err]) 278)RH4 B50)FRa%| & pgi 8- ybid Svf solid. 10
b) (6R, 7R) - 3- Car banoyl oxynet T 7= TZ-Tygtopgntytoxrmro—2=1for=2- :
yl ) acet am do] ceph-3_—em4-(‘:a'b‘g Bilc Adid (Isyg i poner) 1
C | &gE|zz|3@| 2 |33|3=2|ze
‘ 22 153135188 |52]%8|8s]
2. |2 |8 |2 g |2 |&
82 = {2 |2 |= |2 |




Treatment of the product of (a) above in accordance with the nethod of 15
Exanpl e 1(b) gave the crude cephal osporin acid, which was precipitated from
ethyl acetate with diisopropyl ether to give the title conpound [err]

havi ng the physical constants shown in Table 1 hereinafter. a)

Di phenyl met hyl (6R, 7R) - 3- Car banoy! oxynet hyl - 7- ( 2- et hoxyi m no- 2- _
phenyl acet am do) ceph- 3- em car boxyl at e(syn i.somer) The process of Exarrpl e
15(a) was repeate xcept that 2-ethoxyim no-.2-phenylacetic acid(sym "

i soner). was used. | ace of .-the 2-methoxyi mi no-2- phenyl acetic acid(syn |

i somer)24Crystal li satl on: of the cr dlﬁ&SWOduct from rret hanol gave zhe;tl tl e
conpound( 1.- 30 ggf-etrf—R—tR-ep—eropS—pP—TerF _
1, di oxan)[err]259nn( r] 20, ODO) [prr] ~95n~r’r([e'r]3§7 0) - W
b) (6R, 7R) - 3- Cgr banoy fyrre;\hy =7+ (RZegNoxyi mi np+ 2 ghenylzace I ami do) ceph-.
3-em 4- car boxyll i ¢_Ackd smeJ so:ﬁer) r€a _of'dhe gro@uct] of (a) above in
. accordance. wi tfh tBe,«ge h@ gxarrp zeg U( ) HVE h% deplﬁal oisporl n acid<as a
‘gun whi ch solildi f &g 1er},5§r| tg_fate 5 o] °oc@yl e er to give a crude
il

gl
{64
’g.

pr oduct (1. 20g [er,x,’flE PQELI opof | o é}rgg 1.6 e) and sodi um

2- et hyl hexanaagt.ef rm _1.68 mple erle stlrrpc |n__n-butan I (5m)at [err]

for 10 m nutes and ‘at: era:]- th 30 &iautes. Thel cestl tling yell ow solid was

filtered off gnd: wasfiefi wieh pold hebatfanol (3n} )~ ahd {di i sopf opyl ‘et her

(7m) to give tt‘@ t|t| P corrpo nd (B95ng, [err])pavingfthe f[err]. 24

1,453,049 - =5 S8 PN.‘Z‘; ?}3 & e |3 lerr] 1 25
-1, 453, 049 By 7T "1™ 7 {25 Notles to fTable 1

25 (1) [err]l =asgleri} of co ound\)., Lgrr] of (6R :7H - 3-acetoxynet hyl
- phenyl acet ani docggh-8- emAscal Boyl Regdelid)3Sof Gerit qystem|(A) is

n-but anol : et ang¥:: wa er. (4 1:5) . |Sol ven-jt system (B) fis n- r opanol’ water -
(7:3) (2 i nff fenotep adleai N l-eaat oy (3% o Trj fd wore i cid spectrumC)

EXAMPLES OF PHARNMACEUT FCOQVECSI T% GRS ‘Exdrpl.e r Injection The

sterlie sodi Unp-CeR—FR--S<carbproyhpxrthyb~dd 2 Ciud - 2- met' hoxy-

i m noacet ani dd] c¢phg3- pm- ! boxy atefjsyn is rrer§ iy d into glass
“vials the claijmeq cg8nt gnts -of Ea.eh cont aifale-la nd 1.00g of *the
.cephal ospor i {cofpefnd| Fi I’ T n?"l‘s arrijegrotr i= .under- a bl anket

of nitrogen.gHe W@T‘s; are ¢l g ed . usi-ng {rubber idi'scs .qr plugs held in

posi tion by ‘al umifi§ @m peal:i ngf rings.. '1q - t Hereb prieventijng- gaseous

exchange or thres‘sgof -Q.jlw(;rg,- br,gany $m3 The, prodyct i ded foe
reconstituti-en w t‘%@\@ ﬁ:fqﬂt .hngec@lcmrsggggot er 2 i sterile vehicle

shortly befadg adm ni's at;i on _. o
e -2 o .: o
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Intrammary Injection (for Cattle) Percentage Conposition (wWw (syn isomner)

8.33 Vehicle to: 100. 00 Vehi cl e:
Tween[ err] 60 3. 00 Wite Beeswax 6. 00
Arachis Q| 91. 00 Regi stered ITadeWark—2——Hhetast_three

ingredients are heated together at [err] for one hour and then cooled to
roomtenperature with stirrtng. “The sterile antibiotic, finel y powdered, 20
i s added aseptically to this-vehicle and the pr oduct refined. W th a h| gh
speed mi xter. The prepardtion is filled aseptl cally into ster§ e

col | apsi bl e al un2hi um t ubes Wlthafl|| %Ei of 3.0 g, each t :
contai ni.ng 250 ng of" N G5 Hu SPoetik "nm% 9 The product is intended 25 _
for adm ntstration int .ﬁzqary gl and 25 t hrough the teat canars 75‘

26 1, 453, 049 VYWHAT WE CLAI M-I S:- 1Ant|ob|ot|c
corrpounds of the generéli) f&paml a(ﬁf@qump(mherel n[err] represents a furyl
thienyl or phenyl group and [ ggr emts—ferr—aad—group. a [err]
cycl oal kyI group or a phenyl %o%&fiﬁgﬁgﬁﬁt‘f"m%ﬂﬂerl vati ves thereof (as o
herein -defined), the conpoundS'BerisipmidpnerhSemei-ariokylRddcshi N as nixtures of -
syn and anti isonmers containing at |east [err] of the syn isomer. 2.7A '~
compound as clained in cl abelvehit byat f syn isomner essentl ally 10
10 free fromthe-anti isoner m) oAbl ans: water

fr2 3. A conpound as claimed in claim1 or ¢l ai%t® wher ei n- [err] represents
a fur-2- 4. A conpound as §0I ael ned in_any of the preceding claing: ‘wherein. -
[err] represents a nethyl, H&ﬁystet" Bh‘tsy‘rpmpeml@penmab or- phenyl group. 15
5. (6R 7R -3- Car banoy! oxyrret hyl -7-[2-(fur-2-yl.)-2-met hoxyi m no- .

acet am do] ceph- 3- em4(@ar Ua&yl#nomsaomd(esw}l |sorree) and non- tOXI c derl vatl ves
t hereof (as herein-defined). 6. Sodium - .
(6R, 7R-3- car banoyl oxynet hyl - 7-[ 2-(fur-2-yl)-2- rret hoxy| m no-

acet ani do] ceph- 3- em 4(Rar Teifivéradeat 3y shRRPEr) .. 7: Form I -sodi um-

(6R, 7R) - 3- car banoyl oxymet hyl - 7[[2(fur-2-yl)- 2met hoxy 20.

i m noacet am do] ceph- 3- em 4- car boxyl ate (syn isorer). havi ng the X—ray povvder

25 pat'tern and IR SpeCU)ZE‘XA%ﬁi&%Erﬂ}f“ cs. her ei nbef ore- def. ned..

(snioe)hvnsh -~ -a 9. FormilI ARMACEUTICAL COMPOSITIONs
sodi un( 6R, 7R) 53 car bangyl 0x et hyl - m&bo&ﬁlbﬁd?ﬁ‘é&mn :

met hoxyi m noacet am.ﬂg,]ogém R he X-r ay
powder pattern and clﬁhmt&:@o Q%ﬁe E,% ‘?"ﬂ“ "hﬁemet)ﬁklilmwhﬁo 7°11 $
(1R, 6R 7R) - 3- Car ba ﬂing is—cin{e ohit p't: 003 of the. cephalosporm
met hoxyi m noaget amt fé ﬂld@arduplug& l:li“? ji‘;levuile _
(IR6R 7R - 3 - Ca;r.be i esRoly]h adﬁﬂ B

i m noacet ani do] cepﬁel@deshoﬂﬂ ﬁﬂsgl Toer {Whonssmnﬂte)r sl ble sterile
(1S, 6R, 7R) -3 - Car banoyl oxynet’ hyI -'7 12- ur-2 yl)-2-nmet hoxy- - -
acet am do] ceph- 3-em 4-car boxyl ic.acid(syn isoner) and- non- tOXI c derl vati ves

t her eof ( as her el n defined). IntrammaryE’I‘:;gctlleor?(for Cattle)

' Percentage C - :
R ‘Sodiim’ (6R,7R) - 3 - carbaros °mposmon (w/w)
. o 1mmoacetam1do]ceph__-;_emi‘:cm‘ggﬁ!;}t';nethyl -12- (fur 2 y]) 2 methoxy. _15:
"(syrf_iso!ner)_ o T _ 833 -
. - V_ehieleto: | | ]0000 SR
o S White Beeswax 200
_ Arachls 011 . . 9.1_-88_:

> Reglstered Trade Mark

. compound. The
_25 _ through the teat %ra(:lil;a

- 25



14. (6R 7R) - 3 - Carba

fur- 4 ] ( moyl oxynmet hyl -7-[2 - cycl .

( 0 2 y! ) acet am do] ceph- 3- em 4- car boxyl iyc gg?gt%lls%y: 2102;?? - 3
an

non-toxi ¢ derivatives :
Car banoy! oxvm?f_hyl 2 1ol 40 thereof (as herein defined). 15. (6R 7R)-

defi n'ed) Lllé I(IEIL?”;)I%“ m no- 2- phenyl t hereof (as herein
=7- -ethoxylmno 2 h
acet pheny! - |
derl carboxyllc acid (syniso
Car b %ﬂi mm W heEgl n defined). {7 (GEE;%?) and3non tOXI ’
phenox i ni B '
¢ ,,_._..,. r—atreTToTT- ToXT G- = -
N (6R S (as her ein defl ned) .
nﬁ 1ot e}h amy&ko&ghmwiﬂ-f?m[“i“-t but oxy| m no- 2 (th| en-2- .55

.yl )acttidl e thereof (as h
erein def
Of an antibhorie compound of W2k e 20 AL“K’FZS i‘”z# e preparation
tcgereof (as herein def ned) vvh4- fl alg%{’h @iy non-toxi ¢ derlvat|ves
npound. of general forgka H2 er* (A) condensing a

~or a carbox | e wherei n - i8> :

Sy e Logrerein, o2 o Terr 13 by ogen
Lgmkgmeinrmnmgsegtsg t l rlgﬂ% aéibg;l‘?gem&;a@*q posi ti.ons of
Comound saw"ﬁ,e ?ﬁﬂhi’relerueﬁ B, b oo 9..? bf Qé:‘fme?;ofeph 3-em
defi ned |i§o@Fb ﬂoﬂﬂllanga!tom?m@s&@?tﬂ‘m“ & (Wnere [e\er}ha?g as

al m 1
aci d which |£Aac ) or "ﬁ%‘ ﬂ)’{ ﬁt"“m"‘agﬂn&”ﬁmms“”m alyg DOE@I ng.toe an

the1o T e acid :(l !
. defi ng:‘jn}'lfae 'in fﬁiﬁﬁ@laﬂnﬁﬁyﬂamlqrhbné?%ﬁe ﬁp}efgx% .?C{I‘:]I [Orrpound of
' a : er

‘have t he aboﬂeAd@fm preafﬁrg&or th&rﬁtq{re&&qg Blmr{newh(}remn&‘the do'[]tegr?a o
ahcaébamw b L ki loptnd] 6 P J?), I servigg to “Corm
the POSighd ; o= =\ 1

Izgstance tgmyofqis ltem : _j.arboxyllcnie 1‘?‘“&’?13? rno%tem r ed |thve£ergchy209roup at
. are carri.@ ' -

for the dé‘§?‘P‘€#-
g Ic:r_rv@r Si o_rlmg.foa&t_. '_aas]]:eph Jeampd-C

fﬁlﬁdhgﬂt of . a?ﬂ)recursm
the X-ray powder (i)

' '?f 4?3%2? el 20115 copEd 'ﬁ;( {4 (| ii) removal
___C’eph ospo lmtgﬁm‘i;z ﬁ xylate (syn 1s0me) of 25 "
%'L’ Bt e) phos S L o

__-methoxylmmoacetamxdo]ceph-3-em-4-carboxylate'.(
powder pattern and IR spectral characteristics. |
10. Form IV ' sodium (6R, 7R)-3-carbar ylox
30 methoxymunoacetamtdo]ceph-3-em-4-car (sm 1s_ome
' - powder pattern and IR spectral -h i i
11. (1R,6R,7R)-3 Carbamoyloxy

before deﬁned
ymethyl-7-[2-(fur-2-yl)-2— s
1‘) havmg the X-ray -

1mmoacetam1do]ce h-3-em-4-carl  (syn 1some ) 3
D ' (1S,6R,7R) -3 - Carbam: | ',-(fut -2- yl) 2- methoxy- - b
35. 'mnnoacetamndo]ce h-3-em-4-carboxylate  1-oxid syn isomer). - 35 e
13. (6R,7R) - - Carbamoyloxymet ethyl'-7- [2=(fur - -2-yh- R phenoxynmno— - L3
‘acetamido ]ceph-3-em-4-carbox ylic acid (syn lsomer) and. non-toxlc derivatives -
thereof (as herein define
14. (6R,7R)-3- Carbamoyloxymethyl -7-[2-cyclo pentyloxylmmo -2- (fur-
40 l)acetamldo]ceph-3-em-4-carboxyhc acld( msomer) and non-tox:c denvatwes. - 40
thereof (as herein’ defined).
' 15. (6R,7R) - 3 - Carbamoyloxymethy[ 1 [2 methoxyxmmo 2- phenyb- _
: acetamldo]ceph»3-em-4-carboxyhc acld (syn isomer) and non-toxxc denvatlves_ S MO
T the reof (as herein. defined) : : o o
- 45 : (6R,7R) - 3 - - Carbamoylo methyl =712 - ethoxynmno 2- phenyl- 45 -
o acetamndo]ceph-3-em-4-carboxy ic acld (syn 1somer) and non-toxlc denvatlves o £
thereof -(as herein. define d). - - %
17. (6R,7R)-3- ‘Carbamoy loxymethyl 7 2- phenoxylmme 2 phenyl- o
S acetamndo]ceph-3-em-4-carboxy ¢ acid (syn ‘isomer) and non-toxic denvanves ' .
. 50 thereof (as herein defined). - . 50

R,7R)-3- Carbamoyloxly;methyl 7 [2-t- . butoxyimino - -2 (thten -2- .
l)acetam:do]ceph-3-em-4-carboxy ¢ acid (syn 1somer) and non-toxxc denvatlves -

thereof (as ‘herein defined). _
19. (6R,7R)<3 Carbamoyloxymethl -7-02- methoxyxmmo -2 (th

55 yl)acetatmdo]ceph-3-em-4-carboxyhc acic (syn 1somer) and non-toxlc 'denvatlves E

thereof(as herem defined). -
20. A process ‘for the preparation of an antxbxotlc compound of general




pondi ng sul phide; and finally (D) recovering the desired conmpound of
formula I, if necessary after separation of syn and antiisomers and if
desired after conversion of the conpound to a non-toxic derivative thereof,
by netheds—khrowr—per—se—5 . ZETACpToEess sas claimed in claim 20
wherein a cormound (111) is condensed™ 5 Ww'th an acid-halide corresponding
to the acid .22, A process as clained.in claim2l whepain the

condensati on he presence of an acid bi ndi gent
conprisi.ng a”lmwmmllamuu" an i norgani c base or an oxirane. 10 :

23. A process*as® cltai fed®i n*clai m 20 ‘wherein -a corrpound () |s cgﬁdensed
10 wi ¢ ha-jree acid (1V) in the- prebé-’ﬁ‘é’@of a 6o -g '.h T sing
a car BodrTmae - Carponay. il 15 2ad nofktoxicodaiyatives thermo sher A process
as ¢lained i n?,% ,@‘é%w hd béﬁgfbnﬁhcc&i}gmwm CQ@OP‘%,"a‘EftgéEF' P"ﬁ“ _

car baeryIatl ng agent corrprl sing-an isocyanate -of formif a 15"

[erF] (VIII)H-__,_ "'515 where [efrr] is .a_labile: substltuent
roup. 25. A’ process as C| augree—-R—fT.agm 24 -i:n whi ch a- conpound (V). wherein~
[err].is hydrogen i's reacted wih-mQ, 159 .00 aH%’f)rrpound (VI11) wherein
[err] is a strongly el ectron @4 t hdr ng group.. 20 ..., .26. A process
as clainmed in cllaim . 20 wherein. a ccﬁ%nd (V) is. --.(m,. 20 car bam)yl at ed
by reaction wth ¢cyanic: aC|d generated in situ from an alakli netal =

cyanat e. 27 G 758! 3ivERe; i nrany hgarogdnaloeraZ&rba;yQG’l ingein %
gen Bé’;rl% y

pr oduct Rer U ?drbgeﬁ aorueNt-motectulst mueoell of

reacti onvm th sorliging) theet2hy. B~ 02 W&!{r Y é&o’mﬁ 43&%&‘&5&“@@% aimed In

cl ai m 20 subst enmpo 114? spcﬁadmg(lcelssacid;r the
preparation of°'c’3r’f%6 g o? orrru as de ined’in cllaim 1) and non-toxic
derivatives thereof (asherein defl ne CsQﬂ%‘tlantl al | y .as -herein descri bed
in any of Exanples 1-19. .30 =~ 30. nmpound-of formula I© ¥s defined
in claimi1) and non-toxic derivatives  -30 thereof (as hérein. defi ned)

wherfever prepared:by a process as- ¢t-ai rred’lﬁn any of claims 20-to 29. 31. A
pharsmaceuti cal - conposition’ corrprl Si. n gtl br 51'1 gdgaq,gpg%dc&sescl aiged in
any iof clieins (uhege !_{9 a&hﬂz %Gwﬁ'%e i a pgﬁlaggg geﬁ‘e a@fd‘ ¥ or r(lib] WERtn®dr 35

veterinary medPef én. ack

35 32. A pharrrg ?%ngl(’félderr%grsl?l?l on as cl ai rred i n cl. ai m 31 for mul at ed for
adm ni stration: by injection. 33. A qhar,rraceutl cal conposition as clainmed in
cl ai m 32 wherein the antibiotfic corrppun LB.S- SOdI um’ (6R 7R) 3 '

car bamoy| oxynet hyl - 7- [ 2- (fAsrL 2¥K ]
met hoxyi m noacet ami-do] - ceph-3-em 46 gar oSt a 8";8‘% |sorrer) o
40 34. A pharnaceuti cal corrposr tion as cl@goxed in: ?%}al m 31 substanti al | y as
herein described. For the. Appli-cants, FRANK B DEHN'& Co.., Chartered Pat ent
Agents, |merial House, 15-19, Kingsway, . London.. WC 2 Pr| nted for Her -
Ma| esty s Stationery Office by the Courier Press Leami ngton Spa, 1976.
Publ-i shed by ‘'t (wheRdn dayl iOHRiZERP 25 - Sout hanption Bui'l d| ngs London WC2A | AY,
from whi ch copi es nay be obt ai ned R'CCO— e e S Lo

.-.. \ il

. - therefor, and B, R" and
" in which R and R? are as defined in clalm l ora pre)c:,r;;ra carbamoylatmg oo

the dotted line have the above-defined ‘meanings N-protected carbamoyloxy- '

carbamoyloxymethyl group or an
scgll]n% ;(r)ofx(;)n:tt the 3- os1t?'1on,y whereafter, ?f necessary. and/or aesired in ea:: 0
r 20 ':gstance any of the ?llowmg reactions (C), ‘in any appropnate sequen e W

. are, carned out by methods known per se: — _.
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A e Wy

'. ! - . B (1) conversion of a precursor for thc desued

R.C.CO—
B |
N
\
OR?
group into that said roup, '

on of 4 A? isomer into the desxred A? isomer, .
2 ' 83) cr%lrlr‘ll(e){rill of any carboxyl blocking or N-protectmg groups, and. : :



PATENTS ACT 1949 SPECI FI CATI ON NO 1453049 The follow ng corrections were

' 3, line 38, after over delete
Section 76 on 2 June 1977 Page 1
ﬁghggggurﬂdfasert magnesi um Page 14, line 29,for CH2 read [eii]oierfLerrl
d [errr_Page 14, line 30,for [err] read{err—Page ru,.i.ye reéd :
EgﬁxoylaninO' ' : ' age 17, line 45;for gaLboy ?ge read
12 after (fur 2-yl insert. age .

carboxylatgaﬁg T Irne sert car banoyl oxynet hyl Page 20, |ine 56, for
S?Lgﬁerggﬁ efh ! f-or carboxyl ate-read carboxylic

finters errors:- Page 1, line’
Attention 28 also d|rected "to the fol igss,mo p Line20 for 1. ox28& ef .

11, delete unsaturgf r& ﬁc%ﬁz? unsg{lurﬁi}{'_' o C'"l—’ ﬁldlthma)r&& for :_“'
1

- oxi-des P i hiﬁ@a -fin - ‘o e Pa
;Ieggll (rDe(ad al kaggssm ena:ppdumc dHnti‘??ﬁﬁ B’rtneinbllfam 0¢

1 ntt t\ZbZ, o th fv 8’6 finsert toj
8, line 1, saftel™ ndcp @; no tmcﬁq ivk2he ﬂ’lBy o m{,

P 13, ine 1 r cess % ‘; t f} wherein @ cdrBpouind (Ie1) is dﬂIEDedS'g rlgs ng {
y W "C 0 j "1

rggg stirred. Page 2]Z3Aﬂro<ms 'Z n%ﬁ:{ QY 124 a%' car bonag‘ge !%? read _

line 31, befor e‘g‘ e °rfﬂ‘59¢1¢ bindiRgggent dom gidsﬁiggl %‘l Oﬁja :g%gf ntgafiic,

(H”rza%:/: gogglggmh G Sfye®) AcRb "ggs ’9,‘4‘“°§Ol i re @Muncbﬁﬂbtseoridehsea yl )10

afte l

a
insert ( Page %’bﬂhmde&armyldﬁmﬂmk orsR co é’ﬁ" e Fomprising pe 17,

’Zf\'F““ 20-weiekaina, ] i nsert
afte]r ? ﬁ')m ! ”Sé;{iﬂi‘.}.ﬁ;h e asen gbmlcg%“%%‘m#‘akﬁ(fg?n&la @?g\lrveaftle?g'?ﬁéol idline
[err n

i'n"Nuj gl.: Page 24,
del ete [ef?] nax [err] i NUj. 0' inserpupgiy] max [err] Jb\gggem)xs |

table 1 (Conti (;ol u headed Errpl ri cal for mul a (sol vent

second |ine from F;ﬂ, '@“l’nsert ) Page 26, line 18, after BR,
ieﬂ&e aqth

$en I omd«(éo phebeig®28, |ine 30,
for Comp )dP?g rgg"bl withsisawisg gro TENT ﬁc‘iﬁ“q )Pgigipin R% s a sirongly -
or npa.

i process as claimed ‘in . clalm 20. wherem a_compound (V) is 20
Bas 3954 carbamoylated by reactlon with cyanic acid generated in situ from .an alakli metal =
. cyanate.
) 27. A _process as claimed in any of claims 20 to 26 wherein a product of general
formula Iss converted to the sodlum salt thereof by reaction with sodlum -ethyl-
-25  “hexdnoate. .= -
28. A process as claimed in claim 20 substantlally as herem descnbed _
29, A~-process for the preparation of compounds of formula I (as defined in
claim 1) an d non-toxic derivatives thereof .(as_herein defined) su stantially as
herem descnbed in any of Examples.1—19, = - = o
30 30. Compound of formula I (as defined in claim_ l) and non-toxic derivatives 30
thereof herein: defi ned) whenever prepared by a process as claimed in any of '
claims 2 to 29,
. 3L A pharmaceutxcal comgosmon compnsmg an antibiotic compound as
- claimed in any of claims 1 to 19 and 30 in a form adapted for use in luman or
35 .vetennary medicine.
pharmacentlcal composmon as claimed i in claim 31 formulated for
admnmstratwn ‘by injection.
3. A pharmaceutlcal composition as clalmed in claim 32 wherem the
antibiotic compound is sodium FGR 7R)-3-carbamo loxymethyl-?-[2-(fur-2-yl) 2-
T 40 methoxy:mmoacetamldo]-ceph-3-em-4-carboxylate syn isome

r
-34. A pharmaceutical composmon as claimed in claim 3)1 substantlally as
herein descnbed
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- For the AE cants,
FRANK B D & CO.,
Chartered Patent Agents

R Imperial House,

. 1519, ngsway

- London. W C 2
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