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: Jersey, United States of America, do hereby declare ‘the invention, for which we pray

that a patent may be granted to us and the method by which it is to be performed, 10

5 be particularly described in and by the following statement:— i
This invention is concerned with novel antibiotics, processes for prepanng them,

. . and novel intermediate compounds produced in the process. i
. The products are useful in removing susceptible microorganisms from pharma-
’ centical, medical and dental equipment and as bactericides in industrial applicaticns,

10 for example, in water-based paints and in the white water of paper mills to inhibit the 10

.o growth of harmful bacteria. .
) The novel compounds of this invention have the following structural formula:
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loxy, hetero-
2 and R?® are as defined below, and A? is hydrogen, C,., alkanoy -
g}::xrg utlhﬁ}, ac!;rbamoyloxy or pyridinium are preferred because of their generally en

45 hanced antibiotic activity. R? represents hydrogen, halogen, amino, guanidino, phos- .45
phono, hydroxy, tetrazolyl, carboxy,

sulfo or sulfonamido. R® represents phenylacetimid-
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20 - - thlenyl mal onyl, 3-thi enyI mal ony, phos honophen 3. R pPdThdd0
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:_:_'_40 13; = carbanoyl, sulfonyl, azido, am no; substituted am no, hal oal kyl,
B} carbxyal kyl, carb- 40 35 - anoyl al kyl, N-substitut ed
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hdi chl or gphenyhefyh- | - 4-1 soxazol y m no- 4- car boxybutyl .10
benz-- ¥yl am no- h%& ﬁis‘b (Qca Qféhr%%\o gnzyl 0- am nobenzyl ,
® nobenzyl, (3- pyr- S dyI ) n”emyl 2- et hoxy-1- napht hyI
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=fdliryl ) - 4-i soxazol yl-, 3 phenyl - 4-i'so '

e hyl - 3- (4- guani di nophanyl,) Qe presBAOb fs EM?Biddl"HQﬁ&Ieﬂ)éhﬁmaW
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s o1 1 e ‘rﬁ@:°“°§§*b°§&%tf‘£*ﬁmﬂm”‘imz A Beopmab) |1

di dyl met hyl, Smethéx yidethyh tdiroetyyberioxyoy hylo Hgugpistingphenoxy-
phyl - 5-isox azmétyjl,rm ylthlg_mqtlpyi, ty 3m€ phenoy y%gﬁ% Oi&-\ a? ;le
Iyl met hyl , 2phenylth methyl, 2-th1azolylthlometh su sthyl, 11;n o 2

.-'

[%gﬂsﬂoxyrg&%phcn ﬁ;n eﬁ% %ﬁ%ﬂ&oﬂmw bxymethyl,
eny

dnyi viny®0 2- pﬁ#’%
oxyphenyl ON-nfe ., 0-phenylp am nonet hyI benzyl
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ar boxyt hi enyl ) net hyl’, 3 1 2 5- th| adFazol yl ) net hyl ,

thoxy 1, 2, 5- ,gu R,, ag;,ﬁm H%Jg,aﬁdo(\@a'rbam .
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olyl- meth ofmneresustha'hﬂo cylg@idpe can al so be a rad| cal -of the
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%, and R' is as deflned above cresent Ive nenEers of the
tuent -. 4 u.-&p._. NH—cHsPat m ght be
ned are aIIyIthlonethyJ ph- [ thyl, butyl mercaptonethyl, 15
rocrotyl mer capt.onet hyl , phenoxynethyl phenoxyet hyl , phenoxybutyl ,
yl - nethoxynethxﬁmaﬁhuﬁﬂdmpbhumnmyﬂsmhyh dinethylphenoxynethyl
i di nophenoxy-. methyl, 4-pyridylthion 3
boxymetdgyl ) phenoxymet hyl.,.-:p- (car boXy hyI) phenylthlonethyl 30
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falivel . Tho R @%ﬁﬁwﬁﬂfi‘f SRR -

is gefine RRY D -Ei’mnyﬂaﬁmﬁ:ﬁetmono-a dmld)cyyl, :&fi-t#t!azolyl)- 35
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e [err] urexdobenzyl a-hydroxybenzyl, a-azidobenzyl, a—ﬂuorobenzyl 4-{5-methoxy-1,3-0xa-
4 diazolyl-aminomethyl, 4-(5-methoxy-1,3-oxadiazolyl)-hydroxymethyl, 4- (5-methoxy-

: 1,3-oxadiazolyl )-carboxymethyl, - 4-(5-methoxy-1 ,3-sulfadiazolyl)-aminomethyl, 4-(5-
methoxy-1,3-sulfadiazolyl)-hydroxymethyl, 4-(5-methoxy-1, 3-sulfadiazolyl)}-carboxy~

methyl, 2-(5-chloroth1eny1)-ammomethyl 2—(S-ch!orothn.n51)-hydroxymethyl 2-(5-




Representtatlve menbers of the substltuent t hat m ght be nmentioned are
- a-am nobgnzyl ; 2-thienyl -am nonet hyl, a-methyl am no- ‘benzyl ; - :
a- am fo- net hyI nercapt opropyl a- am no- 3- or14§lﬂﬁgl orobenzyl .a-am no- 3. or 5 .
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_ The final 78-acylamino products I are valuable antibacterial agents useful against
gram-positive and. gram-negative bacteria. This activity includes effectiveness against
many bacteria; including iz vivo on Escherichia coli, Proteus vulgaris, and Salmonella.
- schottmulleri, which are gram-negative and Bacillus subtilis and Staphylococcus aureus,
‘which are gram-positive. ‘Specific bactericidal activity is dependent upon the exact .
- structure of the final product;.not all compounds are .active against all organisms.
"The final active antibiotic agents can be used to combat bacterial mfcctxons in
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S (Benzyonycarbonyldrethylphosphono)meth;I - 3 - azido - 4 - (methylthio)-
‘2 - azetidinone (0.44 g.) is dissolved in methanol (20 ml.) and treated with N-bromo-
acetamide (0.52 g.) for two hours. Sodium thiosulfate (10 ml.; 0.1IN) is then added g
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ed at [err] Aftef-5¢ (fe—glH-83 G 6H, 354 ne)siS 86 (EHonOAD; & nt ai ned ‘at -
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. 7B-Amino-1-oxadethiacephalosporanic acid
P ' .- Benzyl 7B-azxdo- -oxadethiacephalosporanate (0.100 g) is dissolved in 4 ml. of :
N 35+ dioxane and 2 ml. of H,O and 0.020 g. of 10%, Pd/C (Bolhofer) catalyst is added and - 35
: the mixture is reduced under 40 lbs H, for 55 minutes. The catalyst is filtered off and
the ﬁltrate is freeze-dried to give 78-amino-1 -oxadethtaceﬂhalosporamc acid.

ir. 5.63 B-lactam, § .71 (shoulder, ester carbonyl), 6.0 (anude), 6.25 (carboxsrhte).

- : EXAMPLE 3B. o ' : .
40 7B-(2-Th1enylacetanudo) 1-oxadethiacephalosporanic acnd } ' 40
7ﬁ-Ammo- -oxadethiacephalosporanic acid (0.070 g) is dissolved in 4 ml. acetone
and 2 ml. H,O and 0.047 g. of NaHCO, is added and the mixture is cooled to 0°. 2-
Thienylacetyl chloride (0.045 g.) is added and the mixture is stirred at 0° for half an
: - hour. The acetone is removed under reduced pressure and the residue is diluted with
. .45 " 10 ml H,O and extracted twice with ethyl acetate. The EtOAc extract is washed once 45
with water and the combined aqueous layers are taken to pH 2 with pH 2 phosphate
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Vi goro&g‘s sg,dgr agm,xaa;zdﬂﬁh teghzole- pHtiol 1in \filach °62Nmeh"){j'rb il orig
ayerg ar e:hiadimle 5 3@1 at ed and usegous portion is extracted
thyl acet at e ’ )z h &@ ngd (@t etn cet.z3,e- &&hmtyl*-on is
with wat eff { :i§1 h;}f ApRaed: -warblsxymaacst
stirred Vi gopoydShhaonst B ﬁmlblepoﬂ as:sxmuﬂi hywmamel#
ueoyg phase diidgnegganatos; de 2 d% etc it“
thyl” acet slcl00 ahacciopeoRREins &4 e &1
(2- 4gcczgnglsogu:n;%d off znavacuo and the aqucous solunon added o 100 ml wate:’ and

20 m! EtOAc. The pH is adjusted to 2.0 with HCI and the ethyl acetate layer dried with, 6




R st S T e

::'.thl e yl-acet am do) - 3 - hydr oxynet hyl 1 - oxa - dethiaceph - 3 - em- 4 -

carbp yl.at'e. EXAI\/PLE 35. Sodium dl- 7a - methoxy - 7 - (2 - = ' 4/

‘t'hi g¢hyl-acetam do) - 3 - _car banoyl oxymet hyl --1- oxa . .dethi aceph - 3 - em 4

4 - faiboxyl at e 45 B Potassium dl - 7a - net hoxy - 7- (2 -

. _t_hif';:' yllacetam d@p - 3 - hydroxyrret hyl - 43ssors oxy - dethiaceph - 3 - e,
4 carboxyl ate (0O I s, di ssol ved |n O 05 M pH-7phosphate—buf-fer—8

ke-bath, and,- V\llb"")%-gogﬂfr@ya%gtérﬁ By

lsaeeqda®e3 b8 nni;g m! vaed @o- | n
%@s s B 51W7-€h(

chloric acid.1The -ldeier 3 - adpfens ad.fa A if Blad aé :g ﬂhls
acted wi t'h fror e Bated by dryinght sohusion RMEIWgSO); nﬂeriﬁg hnd et
at e solution is washed with .sat urate XARIE O aqueous SOdI um chI orl de,
d over SOdI um surgd a¢£. terd t L.el
OXy - (2 - th égén a&C&g(qy &%%gghfm3§4 zcah% Y &7‘ E]%t tﬁéjh ogll Methyl)- .
i a- - ceph -3 - e -Tmlasolctapnbmixl)ﬂl mmolesC 78l amlifie- ROV andyLL1,5€ 1 Riaiigzolyl-

<. di.séol ved in alrﬂ1ydr °§’Fﬁh&h 8r &fourdgthia- B5 CFHh maﬁdcarlmylEEacxd in 109 ChiUGdten i S 10

“cocled to [err] (dFYchloE}& °§%ﬂ°§5‘r‘a§%‘l§:hg§ ' rsn ‘ﬁ’Fgr’-‘b les gyoaradagttilonyl -
4gsocyanat e (0 1)m;ie8 oﬂ 4 @hdl :B@acﬁx ubl b §d gwsﬁy %ﬁ@ﬁ?m’“

ting mxtyre |sEt§t\1: rFhe ¢pHzit a nsted]mierxhé{ i th l'ﬁ Qi liyE :ﬁ 0. 1M

‘phosphat eouf £ ‘h ?f‘g%oq’q?‘m anh ayaperesd eaflatding €78 -T(2e téabdlybloptathiad)uramn i s 15

ved in vacuo-an P& 3 Fipdiazqid - Pre‘ﬁ?‘eé’yw-tlhceaidqu 7eephegsphat e

er (8 m) and ethyl acetate (8 m). The result- 60 - ing mxture is

red at roomterrperature for hou‘; fXxemMpLEah, t he aqueous | ayer i-s 60

ght to 8 wgth 2. ﬁSEBW amidodd «-anethokydb-m t+$-déthibaptdiospdianare

phat e. The or ga I@‘t& Pz & st mé"éﬂ %bm&hgfmtdr-%ve%eehlmomhato 1M pH 20

Imino ethylene -1 - dethlaccphalosporanate (527

phate buffer (8 n{H.)) is dnssa d in 20 ml of dry tetrahydrogéan.gAt -—78?5%&??!;%6 #&tﬁ)ﬁ%‘ls

5,016 0435 ml. of 2.3 M pheny! lithium is added. The A i
tion is agy d| fi dor 5 minyps. 0.232. vﬁlﬂ-lbromosicdimwdrmh of Mycaassdenamémmﬁnr@ct ed
et hyl acet ate @fg ) t)c”imove d °V5fb@@ahee‘e%mnrra’cms allpveed wasdedo Wi t h 25
rat ed -sodi um Chle&rdhdﬁ ‘ﬁ? ﬁm%ﬁfi‘f"aﬂé“ urip pe@yled,
ith water, dried,
evapor at ed in Vami.lﬁa[iomuﬂftfx @I’vduxdd: of'ab Mtion of benz¥l 7-'benza! mino-

-Mny| acet am do) -73 bmﬁ@arlbmylew-)dethﬁcephalospordm hy lsed directly X @he- ne@lidpl aceph
- em- 4 -3gcar bgé d7 5 A portion of the
e free act is IRy i nb?ﬁ@l‘%’?s;s ﬁ‘@fﬁfE ety vigs- ?ﬁ& iapephalpsparanste SOdI uf
rbonate. .The soObuminbderivatiGe Wadide et omr 1Y o gjﬁ@ fie vacuum L
enove di ssol ved °E4W$pe!a®e-t ’ﬁlteerpacaﬁndnﬂxm&pialsimrédeldr hidthyd € in&t@é§ s er :

thoxy- 7 35(2 - 5@ A wasgetbarﬁ'tea 0, -thesﬁltrateavdba At | a0k yieredidnk taken’l.up uoxa -

d twic hate buffer, then dried and d
|aceph - 3 - ey, 7 ebenzal » then nd evaporated to
0 : sporfmate 9‘ , : L e oshy legg - 1 nAetiessRiglenzy |
7a - net hyI t hlg - 7 - thi enyI acetami do) - 1 - oxa - dethia- :
al osporanate A acepL @reﬂmx%@miy) T - methtly - 1 ( thethylene - 1 - de-.

nyl acetamyglo) - 1 g Q 1d
drous tetrahydr &f;lulo@ﬁ%ra(xﬁé is 152014(:3 en 1 lmmoq-nw ne chlon 14 ¢gg1ed to

i ce- acet-one) u%?eml pfi thi lcﬂhﬁﬁysl ddtiddnTe!th if a1 &F 1‘(,%0,@;&
tion) and, afte¥* % ﬁ%ééﬁ’fu'%@étt R mipy mhtd)atl Q°§ (oE)mMmmht)s azenlasided to

- rnrl 1 u:neu-

acee%hal ospor ahat e (0 50 g) i'4r(1)

)r ne 1s

cold solugs tio Boshi j‘f %‘T eqchon ik lamthdrveét ed
a soluti.on of dﬁﬁkbbci'idﬁ@raﬁ glﬂ%ﬂca ﬁynif I l;:ir tvh Ce&f?gtg o lg}i\egc‘-z U )45
reaction mi xt urasolychlordiem asoamaanGo afford bex&mt 7 ag2d widayl °t i

due is d| ssol vet¥r 'ﬁ%‘{’ Fehedeémcmal@eoranfhe solution is 20 bonat e

-

ne Gf’ f§“‘§'6 ing i %Pﬁ uf f benealdingiag-er , -
satur at ed bri nena}ﬁlrelfxe i&g,gfﬁ,aloﬁgam g 44 “‘?é dreestide)j - vacuc§0
mat ogr aphl c purif |Bwa:1mcaum9fn halbg6s manﬁfmb\(@startmg with benzyl 7 - benzaldimino-

on silica gel pyod#ibaeeyiommetvhokybehept - til detila- 3 - &ﬂtehym RearBoxylaté- anfl 2-

t his nyI acet - 5% ) (%en treating ‘the resulting ~ benzyl 7 2 apﬁxegﬂgcetamz_t_!o). oXa carbamoyloxy- ’
e &lﬂ 1 - methylene - 1 - dethia - 3 - cephem - 4 - carboxylate by the procedures 55
mple 1 Step L, sodium 78 - (2’ - thienylacetamido) - 3 - carbamoyloxy-

methy] - methy;ene 1 - dethia - 3 - cephem - 4 - carboxylate is produced.

_ ’ EXAMPLE 42.
_ Benzyl 7B—p‘1enylacetam1do-7-methoxy- -methylene-1- dethiacephalosporanate o
-. 60 Benzyl - benzaldimino - 7« - methoxy - 1 - methylene - 1 - dethiacephalospor- 60




EXANPL'E 37'

25
25 257 : - Sodi um -
dl “7a- rret hyl t hi 0-7- (2-thienyl acetam do) 1- oxa- det h| acephal osporanat e -’
| ce-col dgtrifl Bﬁroacetlc acid (7.5 ) j3:4838¥8d t'0 an ice-cold nixture
- xybenzyl telaliycfofuran. | L SPWhBGEIAM H@)nen 1 -
- -gxa - det ' acephal (sna ngg'd)c;f ’;‘?gy xvriitureé?;nslnrred ag room temperdnR©fod B Abws. (e dWeny. ) and
ani sole (fl.5 m ). Gedamucrrlrtdng:dtgaesm simbieitarrogperneo Bhe r¢sidae 80ﬂmrat€d
Xyheact i on i xture |smth trolatm §ther dﬂxarsol@lermmta d‘SCFrﬁédt"‘F*Ff‘?S & YRingci 5
te 90d renoved in & aCUOZS ylene chlonde, dsied over s t aF 'iﬁo e& zp m}-?é?1 eu:: uel
& t hen vvag dto [errggl'fdf‘t“% ogﬁﬁﬁlé ljé’%@léw EoyRittine Qﬂmthhlom ohgEeen
water (40 ml .) .cont@ftngide Hin Crititc ﬂ:ﬁaklﬁ-r Quee)c o) 158 mihumetThy Ireanwnchl or -
ahyl)de (20°nf.). The u:etcusdnp:keasretm:lstmle lat!@chnd weshe} ffnf:ee‘{iit ?1&‘ ’5“1 0
extract edi-wi t H0et hyw ibggg Eggga@;gch ggtsgn aéda»raptgﬁedoteé or ﬁﬁrégei‘jﬁ uct
azolihy f at g filtered, 9 (P isylaysE chromatog faﬁ Vacuo to afford dl - 7a -

wamErth lthip - 7 - (2 - thi enyl acet ant do) gxAMPLEO8a - dethia- 35 35

:ce:&:ephal osp 'r ani c-acids (Eéh@loizyce:eo:aldiedayipbospnoncr)r-e@bdwl t h a21®o1 41t (25 noxsPPrerylti um
e (0.05 g.) Oxsn-

. (00N e_atur |
i ng 19 xt uc'ixﬁro- g mﬁ?ﬁh\é “”'ﬁ&%!, °§’1ie ﬂ% gtglver : s .

gueous phpase is S et Je'xi rell Qt edomQEfp eﬂﬁlre for 15 xﬂmnhs.Lmne -
/I'thio - 7excess(£ hydrbhlmgtk&:ﬁmm dader rediced p:@ss‘a'e andgibe pesigy %

40 ﬂl_xm,/ﬂ‘gh filugte xsszhed p@:{. NaHCO, an
?:0 3 4 . d% | w e org E and fOBh aph on'silica
- thia Z0 uant 'car nyld
.natec b d 45" ng 50%, Et
ar OX%' . aci hono ncthyl pgloxy B- azeﬁﬂiﬂoﬂd)as almixmtexa -
. (5¥et hi-aceppal ospor argfeis . 45 vvat er and 5 rri acetone i s added

zrogNaHCO ungil the pH of .t . : _

'73'fcfs-on of 1§5 eqyi vaI‘én‘tﬁ1 Pz‘ds tﬁ 7?@ é{fi‘;t%ﬂ%mﬁ%ﬁgg 5 - thiol i'n 1025

u aceigope i S addet —CHfaOH{lﬁom:]s)vvater bath-for 3
purs. Thhmxturelsthen cool dto[err] andthe pH adjustedt039vv|th

dned,N hydroihl or| c -acid. 7B - am 3- 50 - -2 - methyl 1,34 -

il"mti‘ll'n adi azokyl 5 - thio h| a -3 - cephem - 4- .50
”?ésggé'a.— ),893;??1{ 4 50

crboxyl i ¢ acid erystalli? ered. and dri-ed.- 50 '
\, .
mate’ B - alddnp - 3 - (1 - methyl 2. 3, 4 - tetrazol_yl 5 - thi orret hyl) | -

theicvxa - de- - .. . hia - - %%M carboxylic -acid-is made
e silves accorddnee with the abov ) 7_55(;{01])(4 a-detflia-3-céphém _
: SI %‘t razolef- 5 3t hi ol g Fmg 4 r‘ir? itk loch 03y14-d1e5§1phosphon¢)hblhxil- dzole 30

1
- thissl . ' ido - 4 2’ - 0X0 ropyloxy - 2 - azendmone 1s dissolved in 20 ml. anhydrous
te . azido pyloxy -
:pth(AIVPLE 34 DME undetS N, and)u‘ﬁchd wi 047g sodi ride (53% in mineral oil). The
. ixtyre for in > washed ce with
hydr OX"yaC?t am dO) ?aw & F:Eil:l bnne d%mc fs i A }7 d e& ofat wet hyl)
1-ge. OXa_-jdethia - s1d n ch4oma: §Cdsielg 10, 2ty abesitd mnc a§.0 35

nmol es 7Bj- am NO - eiamt ghvds ©is FERd 4- . yla;ydarbonjlesr-amﬂyyﬂ -@gdo - 1 - oxa5 -

detliid’-ll onetdbylf) - 1 - odtahia - Tekptien. - 3 - cephem- 4 - car boxyl ic acid in?*100 m

ter 60jiand 100 m LN qu[r—l( d 20 mol es
‘“° T9:pheny! - fior myl oxy- ‘%g% “{&% ?%{fiﬁla@t 9<§b@5 G‘SRF{\ ori gé Qﬁ 40 nt acetone.
Ed [err]. JAfter 1 hr stirring at [err] andkmll:liﬁat [err] twe acetone 1§
ield gerrped 46f f| i n 4acuo andCit 4nd trany udmumlow#mﬂv%mabb&édm!"@ a‘%ﬁ?‘lﬁ _gnd 2040
imqth:. Et OA\F:'" The pH is o:f':a'ad-P cga@t%a&d}o- g;h%l:l is 1ssolved z}%’f@ o416y ah@ a‘h‘ﬁ&ler '

ied with 65 36 and the mixture js reduced under 40 Ibs. H, pressure for half an Hbux45'5e Ehidbyst is
simiag [err] fliltered amﬂred/ap@rda&edmaa;hempmwe give ctand med 4 -crenlokpcazbingl- 50 i

o) V@t er @on-| tai4si ng 3.-methyl-Or-raninandl - padethid+ Tdjephsmed at [err] to 2.0 with 45_

i HO. 7B --(D - 2- phenyl - 2 - hydroxya mgg) - 3- (1 - nethyl -

at;‘“alg’&Z 3,4 - getrazolyl, ﬁ!} 1h)é|.)m:§§-¢>%?- ¢D dgt Biido)~ pRenyla@Eipiiornl- 4 -
@;a?r boxyl igacidis ext Bﬁditﬁ B Nic&pheth Muyid ﬂc&h@to@cahdayﬁs methyl 33| it €B -bay

) | .

ced syi ng sshd ‘sol ution wi hﬂﬁdobepliehyiccthmléﬂ hgoxgdﬁl‘!carbonyl ?{qu yt easc[)llov M ean 550

10yloxy- 0.274 cis -and trans 4 7
. o D 0. dethia - 3 - gephem is dissolved in 25 ml CH.Cl, and cooled 10 0°. 0.195 g. of D-a- _

azidophenylacety! chloride ond 0.196 g. of pyridine are added and the mixture is stirred
' ' - for lg muyxutestyThe reaction mixture is washed once with pH 7 phosphate buffer, then
ate =’ ) : pH 3 phosphate buffer and then once again with pH 7 phosphate buffer. The organic

alospor- . 60




EXAMPLE 40. 7B - (2 - tetrazolylacetanido) - 3 - (2 - methyl - 1,3, 4'-_
'thtadr'zol yl - 5 - thionethyl)- 1 - oxa - dethia - 3 - cephem - 4 -

ccarbox§tic acid To a sol utron of 10 moles 7B - amno --3 - (2- nethyl-
1,3,47% thiadiazol3gl - 10 .~ 5 - throrrethyl) - axo - dethia- 3 - :
cepheffj - 4 car boxyI | c %cr d |n J.UU mH—wert-er %ﬁi%’},@d 100 nd acetone - 38
.contaiing 5 g [err] i I@eﬂ Z‘ht etitiRZO¢yInatel dgmfgllﬁg L
\n:t acdl one at [err] Afaeéﬁ!y ;”Wﬁp er- (D -anchzido Y Ml]ﬂe]er@ ac et?lﬁ_vex:_
K: i s punped of f phﬂny%aa'&‘dm:ioa %! r‘é’b‘fluﬁr arethailtde @ -t(® -1Oazfto)-
=nd 200 m EtOAc .The pH i's adj usted £ ef“wrth HCl and the:ethyl-

acet ,,- | ayer separ at e?Meﬂ.r 5 vm th [ eEKAMPLEI47er ed and evaporat ed,

affor@ ng 7B - (2 - te i;fq nylacgamldo.l:ﬁm(ﬁieﬂname&eﬁﬂn-4 cambosyli¢t acid

- thi-agdhzolyl -5 - thlaam?ﬁlhw -ml oy Ca’c‘;‘g,e fcthyB- 78 ¢ éPhernazide)-- phenyl-
‘carbofly| i ¢ aci d. EXAVFELD mddeeemaweld by 0075 5 o 1151‘751%115(5:01(v Bolhofes cagone and 5 ml
7-(2" % hienyl aceltlam dcgd“ H@ l!lzxmstu 2 -hé@ %, °er§f{§l! ﬂ- F isp0
.Step:7&  Benzyl. 7- benqatf "ﬁilg ehe- (B det kha ”nr,l fate 10
© 20 zyl 7B - benzal di m no - ‘@ﬂmy ic acidjet hi acephal ospor anat e

- (527:40.) is dissolved. in 20 m of dry t et NP Qfuran. At [err], under -

“nit en, O. 435é[5rt]' ?f 2!:;‘t hen I ||th|4uml) E«;ﬂaﬁ& The reaatron mxturef
rred  at r N losmmedial & ndlc Qeid i 0

ous tetrahydr of %@&ts@é ps :;’Y“g'r,rgn °f1’*ﬁé'leldgeﬂl§&nglm b’fpi?;‘&[:;f 15
d and t he. react isalirtikdslowlyaro gy mqﬁh ‘”’@Ssrg% refdien Suxhwent

ved under reduced pressure and the ;esr 5";)"1 6'r'rt%t(hyl ene

de (30 m.), p hosphte buffer andthen W th water,

and evapaoat ed It;'kgd%dﬁvéd"lri F& Pt > This solution of benzyl 7
al.dimno- 7 - bronmo --1 - mﬁb 8. H! héﬁ;ebhal osporanate is used 20
Iy I n, the next. st)(gip 30 Step B: Benzy F
al"di nmi no- 7a- net'fi 1) 4 g§5g§‘1 Het h| acephal osporanat € o 30
oxide (0.2 g.) is susp . of nethanol. .The sol utron of
Br onoder i vati ve obt ai ned |n Step AEXﬁM?ﬂE%g drOpwr se over 10 .minutes
srlver o3 de sus ensi on: . The renDidze QRLhEeXB Yt IS stirred for -

r 15 mnutes. “9@r°f @sﬂmeen 1@00Tnl @l erh i rdplafe@ o 75 AR of N .

te evaporat ed, na,;gcﬁ e luffr & “téﬂé ) ﬁ°(35s added dropWevd 2 861@40a 310, 1
twi ce with pHifbmy RO PRI T B fga? s 1 emlg taﬁtf 5"’@5%" Eﬂ;@g‘%gﬁﬁg 35
ST

penzyl 730 beﬁ%&#dﬂﬁamlnuen gh@s yehmal -z :
c¢ephal o- sporap_lagﬁm)St eP C Benzyl : eny a?:“é?tﬁ?ﬂvﬂb‘?ld - 30 ;

y - 1 - methyle haI os oranate 40, .50 rrg .
zyl 7 - benzal-dimno - 67a (>rretc%ca§<'§ Op net hyl-ene. - dethra- 40 -

osporanate is .di ssol ved in 4 n1 ofgmﬁng e chlori-de and cooled to
and 0.08snl . of’ ltp cet chhatokﬂe-héxsn 2gged. To this-is added
.-;of a 1% sol ujf parazq ?"" et%ﬂah%@fﬂnmo@mldﬂmzwtmraore) 35
dat [err] fOI’tufe\M)hmeﬂ‘tﬂz%ﬁux ‘15‘ t?ldtoné\aqssowwemeaddﬁﬂ mix-

se over 30 i rgftreshyleiehlaride Citic OF aﬁl‘k i alick o] m,mus‘f‘?‘? W& 3% 50 ml pH 2
ate buffgg fol Hafrsg ﬁltrmi;freu actt$xp 13- Helfeh 2 nar;yd A, pplfes

the 45 desired pr i & P@T‘“‘ﬁlﬁ“"ﬂdﬂ:at i on usi ng pr epar at | v‘eyl >C 0N 49
a gel -using 2%, rreth anol/chl or@‘orm as elwuant,. to.affaord benzyl 7 -

t hi enyl acetami do) - 7a - nmeth- Jlox "1 - net hyI ene - 1 -. . : .
facephal ospor andt®&™ @9%} @)Céddr(ﬁglCHn San-lanal ogous manner : but st art| ng
§benzyl - 7 - benzal di mino--50 - 1+ methylene - 1 sh
f ocephal ospor anate; -bénzyl 7 ( - thi enyI acet ami do) -1 50
/l ene - 1 - dethi ocephal ospatsa

H,-SOR r:cgd d. By proceedr ng' in an -
pgous nmanner but -starting wi2#h ( &F | di m no- 3-- . o

‘carHhnoyl oxymet hyl : "1 - met hyl éf&=6.17%( dﬁfhr-an,gig - cephem - 4 -~
'xyIate andthentreatrngthe Eesul ting benzyl 7 - (2' - -
yl acet am do) 3 - carbanoyl ofy- . :
- ir (6lm), A: "5.70 (_03:t - S i e e e
T 594 (o0 | SR 4
6.08 (>C=C<) S S




55 . ) niet hyl - 1 o met hyl ene = 1 - dethr a - 3 - cephem- 4 - car boxyl ate
. by the prpcedures 55-of Exanple 1 St ep L, .sodi um- B - (2" - /.
t hi*enyl acgt ami do) - 3 - car banoyl oxy- nmethyl - 1 -.nethylene --1 - dethi

3 - ggphem - 434 car boxyl ate i s produced.1,45X816PL E 42 Benzyl " 3
B= | pcetamdo=7-METNTOXY- I - NEet nylEne- - fthl acephal ospor anat e 60
iveBenzyl 7 ¢ benzaldinmino - 7a - ﬂc‘goxyme%l > (-but i;@lgxo,an;

h‘n,i),et rol eunr et her an
wred N 5
ad the f or dl®:-h
mldEorrpl ex

ether.

Hx

c.-

1 usi ng 30% B QAc folyert al fth
: . aphy o the crude p ca gel (30 g m. of te
.m enzyl oxycar bonyl d r @gsr psg mixture of ethyl acetaft/lall ®dnzene BE 1L gives 3- -

chloro - 3 - azetidinone.is d2-3\w6xyﬁdhyl-rz-(8-pnipanabf-ylh31ér@m@l&@et

filtrate i

‘ﬁ'et hi aceppal ospor-  6Q iyl of 156 g %)1 mole) of 1-acetox -S-hexen-z-one and 18.6 g. 10355, 016

~36 anate {0.14 g.) nofk)@F ehfdn¥ @Fcol th BOML of thetzerivyrdlainifair- 6. o&pmmenqatﬁfowat er is
‘added andit hes - on-acid monohydrate is heated to reflux using a PegnSYark way sefgx % r§§t ur e
- a;%&cous a er
ie

%e *y%reihfrllﬁ- @l’-b%teﬁ-d-ym- t

Bﬂligﬁﬂbrmﬁmdr scar ded.” The residue is taken
25 m . rret hyI ene ch Iorlde dried over [err] and-: evaporated to- '

reS| due o t‘: -containing the 7-ami no netal

ich js ta t hyl ene chl ori de, cooledto[err]lo

and treatéd wth o ﬁg(aﬂdéﬁ pmrﬂ_&gqgg?d:ﬁzh@mw)th 0 042 nm . of phenyl-

.acetyl chl ¢ride. The reaction. Bii{yreOCKCEE+ded at [err]. for 15 ninut es_

educed. ptessure atw

'IIdS. stiref at r oom g akeslr‘ﬁ}#rec bmeg% g\
oﬁlﬁu‘ﬂ

The regct#on mixture is dilut ed%(isq'%gﬁ? g&e_fchl ori de and washed once
ml. th pH 2fbuffer and: then 10 h(mp )er .The-organi c phase is

{ied and evaporat ed.to afford t hg crude producL_ 10 whigh is purrfled by

thi n-l.ayef chromat ogr aphy. EXA| LE 43. 1 - 5
‘(Benzyl oxycar bonyl cirre(cﬁhy)?phdgp hyl - 3 - azi do -4 22 - o o
oxo) propylf- oxy - 2 - azetlrfroﬁdﬁgfigH—r;e 0..860 g.. of 1 : .

(benzyp@xycar bonyl di et hyl phosphono) - nmexAwipLE &.- azido - 4- 15-15 -

Dl ane,, 0. 800 9.
of siliver §fl uoro- bor dfea jwell amédnmrdot h@g %?tf%fﬁ‘éﬁrg ml o’;"@geﬁ; (}

tenperatufe f&f 15 hvhds °x°‘ﬂfe““ “ﬁﬁm :é QR hrﬁ,dgtggg)m@tdhynder |
reduced piessure anffiis % [y gf éUthé{}'ﬂx a@difidn oR B8 périokdre neclumiBHe

s washed &Q%xt&’\éo st reerpm]nngad Afire 2} Whutsh the @eaction mixyré rsqextr m;
C§1

ase i s driwit3anse mwm ﬂralewdchh@hr M%%gﬁh%‘?ﬁy‘l’?ﬂﬁﬁd & X5 9)as

roau SLIX

Qr gani @5 p

raigzi do - 4§ (2" - O nﬁ@M apa 1-1-yRZE3-dickofie 66.% yeldviPute aldehyd is gtelde and -

eldt rans B&orfers. i.r. only ‘ﬂle(fﬁm cerpur&?2 (B-lactam); .4. 75 (ester and ketone
car_bo..nyl)'. 25 nmr r.2.66 [err] 4.75 [err]:. 5061rru|trp|ets _
-25. 25 F - (B—Iactin [err] -and: [err] protons) [err] 30
EXAIVPLE 44 C

H

andn&xa(@:i)cn 8: 210(s,0

4- Benzyl oxycargonyl 3- net hysl) zmr-(cﬁnso a-?(-&)lﬂéﬂh-r-)i 3- /cephem 30

0 468 g df cis-and trans 1 - - diethyl phosphono) rret hyJ -
555 . azido 403 S oxo) propyl oxy - - T

5o§uzet|d| norfe i s dissol ved in .20 %3 (t’anﬁydro s DIVE under [err] and treated . ....

uifawi t h 0. 047 g. sodi um hydride (5780in mneral oil). The reaction mxture is

yieldy j rregofadr 2 hours and then take\ up,in [err]- washed once with pH 7 buffejs
and then with3%ri nel® (@) &7 ﬁ is dried and. evaporated,.to give 35
- a residue phich on chronat ography on silica-gel:.using.10% et hyI acetate in
. [err] as -B5 eluant  gives" C|ss703(rut:=.to;1ns 4 - benzyl oxycar bonyl - 3 - rret hyl
- 7 - azi - l - oxa-- 40 3 oo dethla - 3 - cephem -
o . _ ) ) . . -.l.‘ - Co. . i : . '- . ,
] | . 519 (H—C=0) -
o S - EXAMPLE 3.
. cis and trans - benzyl - a -~ [5 - acetoxy - 4,4 - ethylened.roxypemanaldnmmo] -.di-
40 ethylphosphonoacetate 40

To a solution of 75 mg. (0.25 mmole) of ‘benzyl-a- amino-diethylphosphonoacetate
in 5§ ml. of ether under nitrogen is added 2 g. of anhydrous magnesium sulfate and then
4§ . a solution of 50 mg. (0.25 mmole} of 5-acetoxy—4,4-ethylenedmxy—pentanal in 5 ml. of
ether. The mixture is stirred for 50 minutes. Filtration and concentration of the filtrate

45 gives a mixture of cis and trans benzyl - « - [5 - acetoxy - 4,4 - ethylenedioxy - pentan- 45




[

72 (azrde) 5. 60 (B—Iactan) 5.80 (ester carbonyl) 6. 09 (C— O .

_'EXA'E45 40 Cis and trans /
- 4- ben yl oxycar bonyj --3- net hyl=7- am no-1- oxade!t2 a 3 cephem 40 0. 30Q¢
g. ofcis and trams—za—=—benzryroxyrearbeny tth 7 - azido - 1-
dethira - 3 - cephemaldinigti]s diaihyipEbsgtbnodiatdl i [ahdsd err]
adde § and the mixt ure‘?’S“fPs@Hlaememdescdééin fos ,Ls o ma %&m'ﬁaar BN

4 The catal yst |s;n|[{< % dtheflltraters evaporatedto gi ve
d-trans 4 - benzylo yca bo ﬁs ’L%%CH 3)3 - methyl - 7 - amno- 1 -
hia -3 - cephem- s _ . A5 EXAVPLE 46. 4 -

- oxycarbonyl -3 - et hyI : (D -, a - azi do) - -phenyl acet am do
xadethia -53 - cephemand 439553,@ I r nme - .7B- . =
- azido) - phenylacetanmido - .1 _W?fa(gxg%iﬁ?a—_eﬁézcmg_ _%:g:l&‘?)._ -5
g. cis and trans 4 -. benzyl rbonyl- - methyl” - 7 - amno:- 1- H
50 dethia - 3 - cephem i's d&(é‘o? Qs HE- Pm) [err] and cooled to
0.195 g..:of D-a- azi dophenyl acetyl chlotide and 0.196 .g. of pyridine

4dded and the mxture is sti rsc2sds,foH,@p M nutes. ‘The .reactioh mxture - . -

@ished once with pH 7 phosphat@ﬂﬁu-f%%)r then pH 3 phosphate buffer and
nce again with. pH ‘7 ‘phosphat e buffer. The or gdnic 60 - 38

016 L C o .7.82 (dd, th 38 hase is dried-and .
ated. The residue is chromat og(r ar?ﬁeeo oerlrso'élr qu *to dive 4- benzyl

o¥ficarbonyl - 3 - methyl - 7-a 0(D- a - azr do) - phenyl acetam do - 1-

ethia - 3o- cephqfimyand xy arb ayl - 3 - met hyl - 7 B - (D
azi do) - phenyl acgt ar%r dogzg %gc%g@ % - cephem 5 - 10
5

7B—(Da am ? ct am do - ENAMPEY Bk.a- 3- cephem 4- car boxyl ic-
O

150 g. .of 4 - , ben ldlethylshospln@t)msthyl—smzxdo(l@ -+(32 ethyléel dO)
yI - acet a¥i do - 1A-so]@%aofo Jﬁ “dm ls d| ssol ved in 5

e and 5 . [exd ispeddad bk X &‘@T‘}? doace "*‘Of er 15
st). The ni Xt u )glro];get‘ler at —ﬁ@@.léa&doﬂéﬁd&f— bb‘&) ?.r gég%aﬁ h ur, . |

n hour. ‘The caj ‘{“f(fgf df'?’ﬁpft"é B i egfef atar@d® Chxader izﬁzogeimd ddieals®wiy solu-
<dried tQ0gi Vepeatanalcﬁﬁifn Jdmhy Q%s&}rﬁgge benzyl -l )acew;mhehyr abseetnediﬂxglo

-det hi a- 3 - cephem is sdrred Sat T &e er tr@wcy;gl 20
i de 15 - o forginued siing o6 mheQtacddd ,gm"(‘ cenigh 7 IR
enoic acid in e Tohs s ;‘1 of m‘*"hylen" °h1°1'@5 ast hﬂhedl%ﬂmdi Oﬁprﬁ‘ otSb il Yhed

A d
on of 10291 . Ohg @ 2kidk rdsi Qﬂs Siumpgulfgte gndetohanrrateifté givy EHCENCe
£ after 0.5 houra:g-At t-Qbenﬂjldi%ﬂEﬁ Sf{ { ﬁ’a’af“ﬁéﬂr(‘eﬁf ive 3 mgi oft ur e 25
Estilled slow tder’xz;rﬂream%mmz pmﬂim RS 81715 g =ty ] |
$. [err]: 2.51 (m 2H, ‘[err] 20 - .3:00 (t; 2H, O
r] 20490620(m 3H,
OH) Q.. (fishyCDeRy {100 5ebh (zagrpb"@ 6 (>C=C<) EXANPLE 49. 25 -

; utr on of di azonethane in 1-D azo-5- hexen Zone :
i solution of diazonmethane in 1000 m of ether is Prepared f_rom 0. 75

of N- nitrosomethylurea. To thi S 49QqH,Jtd seps)COR|e@. to [err]. i s added

se a .solution of O. 1 rmle of 4- pentenoyl chl orr@le i.n.100. rri . of dry

-

- The- resul ting sol utr on, protected . //-—N— .
30 o . : _ |

, N L 5.00 (d; HC—P—; J =24 ps) |

: - || - 30 ‘

5.22 (s, CH,@); 7.34 (s, sromaticy - - i

-ir (film) A: 470 (-—Ns), 5.52 (ﬂ-lacxam _1!1__([; Q) ' . . : !
CH, - o

s e / Co. - L :.l LT e .




from Itg "t W th aI umniumfoil, is kept overnight at. r oom terrperature
Concentrdtion 30 . of the crude sol ution gi.ves yellow Al
1-di.4xzo- - hexen- 2- one i n anost quantitative yield. 30 i.r. (film: A4, %
—Terr] ©.@6 (>C=8<_and >C=0) EXAMPLE 50. 1- AGSL09KY - 5- ‘hexen- 2one 35
¢ Fnto®35 g‘l of glacial acetic acrd ar TerTi s troppet—stewy—12.4 g (0
nol e) 3% of 1-diazess- NeXens 0,08 A fterEJ{MéPIFﬁﬁf 'gen evol ution has -

<t opped, jthe reacti on Widioxy )b @k }3;) gdﬁgﬁﬂgﬁ PPsPhoRDmEdkylf-Gr- agide- ho (@ - oxbhd-
- resul t.i_n% m xt Ere i s eAtsuspmsbd ofd 10D ngp, Yo 38 . Q Luggiy\}yl dh_" oride. The
S .- a2

~organic [Eayer ra%ﬂ? f GUs ethfi@Bdicy U g;g %‘x‘lﬁ’fq)bn of ¢
‘the filtfate gives ,@& @szﬂémd hgl. aglahalcnmlcahh s HRa@DRR Y gt 40

based -®n ~t he st ar t i Bgtted it sture is then cooled to room temperature and ex-
400 n. mer. Qltﬂ_?xﬁeﬁll‘):?f@brﬁ Eﬂ] e, °°“‘b"‘ed organic layers are washed
1, 455, 01¢ - Eé’LE 5

m xture ¢f 15.6 g. p2ddod) “df - 6¥0 14 ahydto wéyu —he)ﬁﬁdmd ozﬁ% 2

d _
moved Agau@x%‘betdﬁyar 21 Qb:hkitl Uﬂ:}:’}lf Wﬁ‘tﬁ}‘; T0. 3 10

=1l &) .of get hyl ene glry@gh) A: n22_;§ of benzene containing 1. 56 g
. p-tol.uengsul fonic 5 ackao ydrate i's heated to reflux using a
Dean- St af k wajger separator. 542 1 fulac mh,aqgm 55 - : - the

reactiongnmxture is shaken MH-SW(hC%KDanﬁL—CMCM)d water. The aqueous

layer isfacid - ed %\Ilth 3 x 25 m. of ether. Thé
conbi nedf or gani c |. aﬁje-rs QetzylbiyBHlorpl Edie f | - E
magnesi ufn sul f at e. épwaﬁy)bnylfefz hﬂaﬁdll&ﬁ e L’°n° 'E“WI 'az‘d° 4- (3 - oxo-
2- acet®xy et gl - 2- Friugoy -of 26 1m&B - ofi ax-ol anﬁnzjﬂaxyggg(g,,yp Sdidhy ht
brown. oi§ . 1(226 %n%g'dﬁg? ::‘t:d? m‘i ox Fr Ydr@ylbs ez qzeudmorie fx%ﬁf sg,?ﬂu’?,g - 20
10 1.7-24 15 (in, [ esedendy T § anhpies i een e 20debBOA Y adeyl chioride and
enecd. 80-6. 1 [err] ) [ gightla 1@ 1®m temperaturé, dilds Pnl, ¥ 1791 %3“5' oride sadznd over-
15 6. 06 err] 20 5 mcll of brine. The resulting orgamc layer is dried over anhydroys n waesﬂ ul- LE 52. -
Ay 2- AcdP oxgy et hyI 2- f,a,f{nﬁr ‘im‘?f%}? give] Zgwmx«m -ane(bhrylaxyéd nylStgn &,{y,pdosm Xt Ujs
nene OF 5.0 ¢ (25 nmol ksyn @im Yok tﬁ [ 2% (’3—36%3911"%12@ - azetidinone as light-

solu- 1-y1 ) -.1,}3- di oxol ane- and :300. nmg. . of osmumtetroxide in 75 nm. of ether and

. .15 mﬁ@ cf 20 water -i's ‘added: porti onwdse 11.6 . (54 myol es) of ‘sodi um

_ < neta ijodat e so.t action erature- remilns{err] After the .
irisadditiog of fhe pel{}?g gg&cg Cztpﬁ“ ‘8 white solid starts preC| pltatl ng -
The OUt. Afgger [€Tr] hours the reqpt | rq)cqqgg re is extracted 25 : :

BOwith 3 ¥ 50 m. of net hyI ene chbo(si CEH,OR |ng over anhydrOUS n*agne3| um. 30
-of syl f#tefand sol vent. renoval - affords crude . . H

" 2-acet oyymet hyl - 2- ( 3- pr opanal - gyl )J 553 d| xol ane wh| ch '125 soon dar kens.
‘Chr.omat ¢gr aphy of the crude proatfc‘[ c_§:@€1= (30 g. “per gm of the ~
crude terial) using a 50:50 mxture of eth acetate and benzene as -

.eluent

ji ves 2- acet oxynet hyl - 29((3 propanal 4{1- y,l/) 1, 3-di oxolane-in 60%
“yi el d. g% ,

ure al dehyde s, stabl dJ‘. cps; —’C— :

7. 32 and 7. 34 (aromanc protons)

35 ;' i, (ﬁlm)Jt 470 (—N,) - co D
| o 562 (flaciam >C=0) B U
doo s --.570 70 (—OCCH, and COOCH,0) e

| 1 - - o Benz ] 7‘3 ' d-' EXAMPLE 57.
i 4w yl-7B-azido- -methylene-dethlacephalosporanate : ' '
. Had of a? ? 1xng gin?cimm hydride (57% in paraffin oil) is added to a solution of 40 mg 40
4 sortong) ( buty}l’ o:;ycz;ic:rgl dlethglghosphono) methyl - 3 - azido - 4 - (3 - oxo- |
_ idinone in ml. of freshly distilled anhyd
ethane under nitrogen. After 15 minutes sti . crature, the d:mcthoxy—
ITing at room temperature, th c -

. ture is heated for 1.5 hrs. at 50°C The residue after solvent rimo‘ ral x’s st?alr;?x :;lell Ivnvifh

x 3 ml. of methylene chloride, The combined Organic 45
filtrate gives 30 mg. of crude material, which is

with 1:1 ethyl acctate-benzene to give b
alosporanate n ~62%, yield.

45

purified on silica gel preparative TLC
enzyl - 78 - azido - | - - methylene - dethxaceph-




only at the freezer- terrperatures 30 nmr [err]:-.
-'-rr] 2.04-2.60 (m [err]) 40[err] s) nole) -~ 35 '
M) 9.73:(t, O= CGH) 35 i.r. (film- [err]: 3.66 g
g (0C=0 5 79 (H-C=0 EXAMPLE 53. cis.and trans - benzyl -.a - [5 -
- 4,4 - ethyl enedi oxypent anal di mi no] 1455016 40 .
osphonoaceT ate :

sol ution of 75 (0. 25 nnDIe) - o
a- am no--di et hyl cet . of ether” u'nder nitrogen is
-g. of anhydrounggrrz ?\gg?ﬁ'melsgglt(gatg d t hen 45: S -
an of 50 ng (0..25.- mpl e) of 5-acetdxy{4, 4-ethyt enedl oxy pent ana I n
Wf ether. The mxtur(éOQMC)stliﬂzdm,%%-Sé}—m nutes. .Filtration and -
ation of the filtrate 45 . . gi ¥es a mixture of cis and trans

- a - [5:- acet oxy .- 4,4 -. et hyI enédi oxy - pentan- 45. 40 . .

416 al dinmino] - diethyl phosptmrmnqeirﬁt,eﬂwmal nost quant i tati ve vyi el d.

hiff base |s very unstable: and hence is used soon after its :

ion. n.mr. “Terr]: 8127 [ € 0 [err] ' B ~~ -

4.02 (singlets; [err] (d’J 5?554’%%]—%7@ J=20 cps; 5.25 (s,

38 [err} H 7.82 (d,d, onesab(slmi,gﬁ;;onerlc [err] 0 10 i.r. . :'s
errj: '?2 [err] and T er 1721 (m, mancprotons) : _ o .
(>C—N-) EXAI\/PLE . L '
oxycar bonyl di et'f oSpag%Tﬁ’é)( hyl - 3 az: do - (3 et hyI ene-

4 - acetoxy)butyl.:=-2 - azetld:\none 15 - A sol utlon of .

. of anhydrous tri eth y &2 friactam C=0) .  of anhydrous et her : -15

fir opwi se under ‘ni trogen t563 §CQQFHM 294 O§CHe) 04 i . “of azi doacetyl

e in 2 m. of -anhydrous ether at" [err]§ (acetone- water-dry i ce bath).
Frring f@r an hour; tosbh(gc\gmgy sol1d suspension in ether. at- 10
nder nltrogen is added slowly a sol u- t|on of 115. ng -of freshly

‘benzyl - 15 - aceto 4,4 -B r?éd ox

di nuno] - di et Y IgAR p ’@bii “ii% L A Bkspohe
ng 20 thUfeaha‘ie llbrnfgg 9% fall di*faﬂéflc!wﬁ almkll & dRXSE a
of- 3-4 hasrs. Ahd @mlCefviaten uetddxsgmmsd ﬂoghaaff antﬁaﬁr ih @A etmiosphergoi bydrogen at 15 .
ht. at -room terrﬂérpatamet ropm wgmpexngiure. Tbg)icagalystis @mermandmsh#bwgﬁ epal. of '
e and washed wij F?‘ 6°1 w[g@:ﬂ’g;ﬁ‘h ﬁlgaiﬁr&gﬁ??ﬁ“%féfn Ry e
BfjuUSs magnesi um su and nce s %0?0 gi ve 130 25 nmy. of a .
idue. This |Sx.nl4Nuibl)ad m%ch-NHpadgmofpnumar ative TLC to gl ve 40 ng.
Itflyl ené-m (laenzyl oxydaﬁgz)géfooﬂm%fgg Dlosphono) rret hy 3. . azi do 4 |

é“

- EXAMPLE 59.
7B-(2-Th|cnyl)acetam1do- methylene-dethiacephalosporanic acid
A suspension of 50.8 mg. of 78 -amino - 1 - methylene - dethxacephalosporamc
25 acid in 6 ml. of aqueous 67%, acetone is cooled in an ice bath. 33.6 mg. of sodium bi- 25
carbonate and then 26.8 pl. of thienylacetyl chloride are added. After stirring for an
hour at 0°C, acetone is removed and the residual aqueous ldyer is diluted with 10 ml
of brine. The resulting solution is washed with 3 x 10 ml. of methylene chloride, then
acidified with 2.5 N hydrochloric acid solution. The acidified aqueous phase is ex-
30 - tracted with 3 x 10 ml. of ethyl acetate. The combiried organic layers are dried over 30
anhydrous magnesium sulfate. The solvent is removed from the filtrate to afford 52 mg.
of crude material, which is triturated with 2 x 2 ml. of anfiydrous ether to give 27 mg.
of 78 - (2- thxenyl)acctanudo 1 - methylene ~ dethacephalosporamc acxd as a
white amorphous powder. : :

St e

| o
as n.m.r. (D,-acetone) 8: 2.03 (s, O(lJC_Ha) : ' ' T o 35
3.89 (s, '.EICCHz—-)




~'di oxy -

2 -
[err]: 2k08 (s, [err] H4.7 (d,J = 5.5 cps) [err] [err] 30 , (S/)
5.00°(d; z[err] 24 cps) 5.22 (s, [err]; 7.34 (s, aromatic) i.r. (film A
4.70 ( [grr]); 5.52 (B—Iactam[err] [erf] 5.69 [err] and [err] . ...40'41
1, 4pH, 016 EXANPLE 55. Cis - 1.- (benzyl oxys&0ony| - 43
"dl'et‘hylp_osphonO) methyT - 3 - azi do - (3 - oxo - 4- hydroxy)butyl - 2 -
azeti di ngne A suspensi.on of 100 rrg of c?”s - 1 - (benzyl oxycarbonyl - .
ﬁ‘/et hyl phosphono) 5 . methyl -4 (-BIQ_L q,J:—D'SCf' Jo=%dphy! enedi oxy - 4 -
acet.oxy) Butyl - 2. - azetidinone o_ aqueous 10% sul furic_aci d and

1m. gl
‘Teaction
x 15 m.

IS

-15 5.62 (B-lactam >C=0) pRAMBLE 600 (>c_o and [err])
15 EXAMP E 56 Cs -1 -So(nhﬁﬂﬂy(hﬂhﬁwaacbmmlﬂb -1-methyled Bﬂ?‘e- met hyl
3 d' i RS- dS{d\d o micm# ??1@- Eﬁl}% %‘e um(%excaqu)onate :ﬁ?ﬁc
To a sol of 2 nl e :
di ethyl p Sp no) q‘ig{qs esulting solu Eltﬁnf reez:z3 %l saw te oam ]

hydroxy) Qut yl

10

§4 - acetoxy)butyl -

zeti di none. [‘err'] nmr. [err] (100 nx) |

aci al acetr ¢ acid is heat ed for

removed to give 89%0 ((T.ﬁOHmiOC:lO; (benzyl oxycar bonyl

2 hours vmth stirring at 50C. The
'm xture is then cool ed-t %m*f and ex- tracted with 3
.of net hyl ene chl ori de. ed" 5)rgan| c layers aré washed wi‘'th

2 x: 5 m .gaof brine qpqm{(,])qd gy@(p.ﬁmg,r@,re magnesi um sul f at e. The sol vent

‘diethylp osphono) met. hy| - 10 3 - azidg.,; 4 - (3 - oxo - 4 - hydrexy) but yl

2 - az#tidinoné:‘as a Itght brown gum Yo% . (film- A 2.56 (OH) 4.70 [err] - -

2 - azetidinone in- of - 20 anhydrous net hyI ene

10

~ chl oride

_ under nltrogen are added 8 i%rrh of acetyl chlorlde and
"~ subseque

k1y 8.5 [ @t (BO)Ahygdf 6o i ne.. ‘The. cl eaf solution is- al I-oned

-to stand jover- night at roomtenperaturg dil uted with 10 m . of nethyl ene
~chloridde. jand washed with-3 x 5 'm. of brjine. The resulti ng organic |ayer is
"~ dried ove} anhydr ous. nmagnesi u98 @4, =QGH,CNH) - 25 . fate and
concentrated to give 82.5% -of cis - 1 - (beﬁzyl oxycar bonyl - di et hyl phos-.
porD phono)'- met hyl--- 3 - azi.do ---4 - (3 - -| 4 - acet oxy) butyI - _2

_ e as |ight- brown gyme (m]’msrcps,[—ﬂl-ﬁ-b—-CQO)].[L [err] -
mawem:) '1.25.(m. [err] The4so (AB quartet, CH,0Ac) - o
30 4. 63 (s 15

I"ﬁd[err-].-: 25 | 3!]5(d J~“5(“§J°Bp‘s’ sféff)ﬁ‘mcﬁczr 99(d 3 24 Cps H-C-P—)

20
S X (HN—-AI._
' 622 (COO‘
L 238 (=320
b uwaHO g (
ranic - . max 255 (‘e=261
n bi- 25 _ . T B _ _
ran ' 20 . Tt - L EXAMPLE 61. . 20
0 ml o : R : Benzyl-?ﬁ-ammo- -methylene-dethiacephalosporanate
then . - _ To an ice-cooled solution of 18 mg. of benzyl - 78 - azido - 1 - methylene - dethia-
5 ex- _ .. cephalosporanate in 0.5 ml. of anhydrous chloroform is added 14 pl. of anhydrous tri-
over 30 - ' - ethylamine under nitrogen. Hydrogen sulfide is slowly passed into this stirred solution.
! mg. 25 . Colloidal yellow precipitate is formed instantaneously. After 5 minutes introduction of 25
" mg. hydrogen sulfide, the solvent is removed 1o gwe benzyl 7,3 amino - 1 - methylene-
as a - -t detlnacephalosporanate ) _
) nm.r. (CDCL): 2.03 (s, —Oy:CH,)
- 35 : :

. o1
464 (d,J=5.5 cps; —-N.'_(l:._c_—_o

s 4.90 (AB quartet, —CH,0Ac) ST
- 5.22 (s, —CH,{) , . : o |
- 733 (s, aromatic protons)




=~ 4 7.32 and 7.34 (aromatic protons) 35 i.r. (fillm J[err]: 4.7
Lerrly’ o S ' - . 35 5.62 - \
(B-1.@tam >C=0 C . .. 5.70 [err] and [err] O 30 EXAVPLE 5%
‘Benzy - 7B- azi do- 4 net hyene- det hi acephaospoygssane 40 3.7 ng. of o

hydride - (57% 1n parariin ofl) 135 added—toasotutt+omr—ot—4o—g—4Y

- 1 - (benzyl dry8anBonBs (—NHe) hy| phosphono) - nethyl - 3-- azido -.

- oxo:- 4°'- acetoxy) - B {#lactam >CxPetidinone in 0.5 nl. .of freshly

l'ed anhydrous di met hoxy- et hggge under nitrogen. After 15 m nutes

ng at roomtenperature, the feaction nmix- ture is heated for 1.5 hrs.
r]. The residue after s&FVEPE=PandbCaDCH#)Shaken well -with 45 2

bri ne and extracted vvith3x5m;?§3? , | ene chloride.. The
ed organig ' 45 | ayergnaf fo B inRel AU % M2 RENG Ry fat e,
" of the Lol vent i7.9ri;?b§ﬁee§iwfg%§5ﬁn§l ¥ Emetienl UedettibicehlbbraniRt § sl

. b
3 is purified onsdvellitamyef appydrpamathyiee Blfilewinden nitroden &4 £1ydf anhydrous tri- -
& e- benzene to gi‘\?&‘arb’éﬁiﬂ;s‘;## @t thiegylpegiyl chlotide aqpiidegd) bitas lettingetht reactioph -

S _ ture st . at room temperature, it is diluted with 5 ml. of methylene
ranate ifp~ 62Fe bl washed S 2 4 ml. of bobe layer is d

organic ied over anhyd -

016 magnesium sulfate. The solvent is removed fné;?thré filtratdltd give[ ﬁﬁdefl;enz 1-98- (S,
(100 M) 3. 72(Z rryhichg)acdtanddd-11 { Adhylpner dettiacephaibspdrinad, @hic &, pudifild by CpsS;
. 5:20 (s, [errfmcagelpreparauveTLC. s e - 5
g m aromatic protons) -i.r. (filmgaA:. 4.70 [err] 5.-62 (B-l.actam C=0
Ferr] and’ [err] 10~ *°6.09 [>C=C<)- - R
BAMPLE 58. 7B- Ama.ma-(CDGY) By | E9fe@CCHephal osporanic acid A m xture of
i of benzyl - 7B - azido - 1 - nethyl enedethi acephal ospor- anate and
of 10% pal | adi um on carb ol Hof alyst) in4 m. .of di oxane:
~and 2 ﬁ? of water is hygjrboség
rogen at 15 . 45 psi -and at roomte rature. The catalyst is
ed and washed with.4 x 2 nij . of water. The solvent.is renoved from
|trate to give 55 ng. of . ; %ﬁiﬁh’; , 7B - amino - 1 -- .
4 énedet hi acephal osporani ¢ dcrar 1o e FRIGF1 ) [err]: 2.94 ( [err] and
¥ CooH) 20 ir. (film) A: 5.62 (B-lachm3ICED® | actam >C=Q o

4 (COOH and [err]) . EXANPDE~®M =0 and COOCH:8) - -~ . . .
Thi enyl ) acet ami do--1- net.hyl enek.det hi acephal osporani ¢ aci d ‘A suspensi on
8 my. of 7B - anino - 1°-- nethyl ene : det hi-acephal osporani-c: 25" .
n 6 nl. of aqueous 67% acet¢ne is cooled'in ani€e bath. 33.6 ny. of

After stirring for*an hour a;l [err], acetone i'S renoved and the .
aI. aqueous ..I ayer ‘s diluted wth 1EXH1APLE 6.

7B-(D-a-azido)-phenylacetamido-1-methylene-dethiacephalosporanic acid

1.016 g. of 78 - amino - 1 - methylene - dethiacephalosperanic acid is dissolved

: in 5 ml. of acetone and 10 mil. of H,0O containing 0.672 g. of sodium bicarbonate. The
25 mixture is cooled to 0°C. and treated with 0.784 g. of D-a-azido-phenyl-acetyl chloride 25

in 5 ml. acetone. The mixture is stirred at 0°C. for 15 minutes and the acetone is re-

moved under reduced pressure. The residual aqueous solution at pH 8 is extracted once

with ethyl acetate and then acidified to pH 2 with pH 2 phosphate buffer and extracted

- with ethyl acetate. The ethyl acetate extract is dried and evaporated to give 78 - (D-
30 « - azido) - phenylacetamido - 1 - methylene - dethiacephalosporanic acid. - 30

R . EXAMPLE ¢64. : -
- sodium 78 - (D - « - azido) - phenylacetamido - 3 - hydroxymethyl - 1 - methylene-
4 - . dethia - 3 - cephem - 4 - carboxylate o )
78 - (D - a - azido) - phenylacetamido - 1 - methylene - dethiacephalosporanic

et. al., Biochem. J. (1961) 81, 591). The pH is adjusted to 6.6 and the mixture is main-
tained at 30°C. 1 N NaOH is added dropwise to maintain the pH at 6.6 as the reac-
tion proceeds and the reaction is continued until nc further pH change occurs. 10 g.
Na(l is added and the mixture is layered with 50 ml. EtOAc, the pH is adjusted 10 2.1

40 with HCI and the mixture is stirred vigorously. The EtOAc layer is separated and 40
washed once with water and then layered with water and stirred, and the pH of the :
aqueous phase is adjusted to 5.9 with 6 N NaOH. The aqueous layer is separated and
“freeze-dried to give sodium 78 - (D - a - azido) - phenylacetamido - 3 - hydroxy-
methyl - 1 - methylene - dethia - 3 - cepbem - 4 - carboxylate,

I - g7 e SN

r N
hat e ?Ti'ﬁaﬁ‘) an hour in an atnospherel®

~ 35 ~ acid (1 g.) is dissolved in 100 ml. of a solution of citrus acetyl esterase (J. D. A. Jeffery, 35'
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b| 252%ar bonate -and SOhE¢HN2E&:80perr] . ‘of. thienylacetyl chloride areo
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3 | R th 3 x 10 ni. of rmet _
s} ing solution i's washed wit! - tion. The
chior i do. ] then acidified with 25 N hydroch! orlc acid sotutlon. hyl
chloridegthen a hase is exs 30 tracted with 3.x. 30 anhydr ous magnesi ufw
i edg‘a'qu_eousl ﬁed ot Ha”'i & {ayers _are d.l,ﬁﬁd)lﬁ)ver g ..ynzf) A..0f _cruds
_acet at e. -;I:Eg gglm\iént is removed fr'omtheEﬁAlNh’r%tgiﬂhgdﬂ);J; ether to give 27
Fateriai Jwhich s t#e ﬁlatcgda?:hogg%xe. l‘q?b%mmédﬁéi éﬁébamoﬂwmmephah%ﬁ%?ngc
~fR § R t ~ 4 - chrboxy ] - acet one :
(2 C thi enfpac ; - 2 nylacd i
ng. of 7H ( o #le S(f-i@mrfﬂ 38D - ¢ - az o)mxghenyac ami
‘acid as_e} white armrtﬁéiﬁw 1

h
ylerie -'dethia- 3 - cephem - 4 - carboxylate is dissolvey ?n 3%9’ > S
- [err]) of 0.05 M'NaHgPO4 and the pH is adjusted 10 2.2 with 2.5 N HCL The mixture is
2.03 (s, 42 extracted witB ethyl acerare 3 times and the comp; ed ethy] afegner drersby is|deibd g 2O
[err]) o . ‘tvaporated 1o 2 ml. This is diluted with 20 mn#é% i ¢ ofed) to j— 8°C. (ahiUifraatell .
dis-l’ 455, 91 : thg_ @5 f éplpﬂ:;ulfgzy@@c},@ﬁite. 'rcaTctiE ﬁg:;u is<Stir dorcdtoyrs
mlps; [er§] = 910ps) @t 83C, n%:.en ated with (_).lMpHthofph bu ml) and the THF 10 -
tiof err] - 5E70 { B-1 act #nemésedhng 'reduced pressure, E%lcﬂcgm (10 ml.) and 0.1

; B 60. 5  Dbuffer (IOfml.) are added algﬁt{]%% @éprﬁgl o1 hhat etlr%&{{ @;:xa)gﬁ?B -
a | ~%F * . v r‘l " ! ‘ . H .
r7e (2% feny) acet apfBl e mcherio L ke qﬁgﬂgg;ﬁ%ﬂm et e e

- gnyl ) gseta te, 3 3 ht:i andPy

- fraced iycithaettel | S
2 - thi thid racetae &radigs drﬂ:ﬁ_ t?:%t 8ive 28 i 15
I bygus pendeg in 2 m, &t aﬂil’_‘fzitjaggb gﬂﬁsuj 7 scarbemeviayechye d lt-%é&lf)éf%esi %éua?-ggj um
added. 1 Tpgéqmeysm 10 n.mr.[err]: 2.07 (s, 8EeErA\]B)quartét1 lerr]
salt- as 4 white | DR EXAMPLE 664 / [err]: 5.67
[err]) pdr- 15 78 - D-a- amino) - 'Phenylacetar_nido -3 ca'ibam%r%tpasjl -20 %e%nf-er r
olid,° , 20 geggba -; ;fce};!'éem(-g-carboxyltc acid :Ii5 5. 'd3 2;?{:{; e ' & 20 -
1 _ : . . 3 - -« - azj -':ﬁ%?yacetam:o- a ﬁno;ilyn% =
(B-1 ?‘Ct a 3 >g§g ([erlrgl&‘:y?@{lq,h dethid] €5 1 &ephema“—iﬁ;a- arboxylic acid g dissolved in 5 mj HZO
6. 2213 er i and 5 ml. dioxane, 0.150 g. of 10%, Pd/C (Bolhogerf cata 28 'Wq=;?@@®Mute
EXANP:_ E7 i I ;isﬁxrg ufag #ﬁ‘é%_l‘; q&t?ﬁtiag@gmr@&flﬂinﬁlﬁ L §he taﬁyst I8 hltered off and;che
enzyl-7,8- add : eI

- - ind et idgog't
i on. Bl 18 U byl 1 ey, Sl oot bohiBamaf S5 o
cephal osipranate i n 0.5 1 of e et skl gcer 1 ogen Coll o1 dal
anhydrousj tri- 30 o bi0s0% Fb-d-bertzylbayetibot Ahrkihd- Qhiac@Ralospos © nt r oduct i on
i ba Ayl
sulfide ip slowy P A Softhyei 30 %ﬁ{ﬁﬁ;@bhbﬂl}ﬂ 7Afakigd - 2. Heh Avonylamipo- o 5 o
L vel'l ow pifeci fﬂ-tat gpieetfhii,hcdcpmb mné@ﬁ?{ﬁﬂ.. ﬁqﬁvg@eﬂ@@laﬁ&sﬁﬁ?&y ydro Hin,, 1230
- : i IEF@}CC 0) n 1de iC S§Yreran [ne,_-@ 3 -
of.. 25 h ﬁr Fgﬁg_ S_m"e until the azidg dsuriai BRI} 1&&@@?%@?&% p%:e cr:taiyst Ii(smﬁltered ;1:;.‘1
-1 - meghyle 6“’32’3{’2‘" 3;X‘?5m]ij of ;etig..dlhé Klrrzte is concentrated to give benzyl 7 - amino.
(s,2d-errf) 35 4.64. yloxycarbbriylamido - de 1acephalosporanate, o '
. s . .

o '35
1-benzyloxycar!?ony!amino-dethia_cephalosporanate

25 ] mixture is stirred for 2 hours. The solid is filtered and 40
: washed with3 x 5 ml. of chloroform. The solvent removal from the filtrate gives benzyl
. C7-(p- mtrobenzaldmuno_ -1- benzyloxycarbonylamino-- dethiacephalosporanate.

' . : - EXAMPLE ¢9.
benzyl 74 - methyl - 7 - p - nitro

benzaldimino - 1 - benzyloxycarbonylamino - dethia-
s cephalosporanate

L S T

30
E 45
benzyl 7- 5. nitrobenzaldimino - 1-

i 35-' Tature, poured into ice water 50
- : : er anhydrous magnesium sulfate, The solvent removal

~ from the fitrate Bives benzyl 7 - yl - 7 - p - nitrobenzaldiming - 1 - benzyl-

. oxycarbonylamino - dethiacephalosporanate. ) .
55 ' EXAMPLE 70,

- 55
l-benzyloxycarbonylamino—dethiacephalosporanate
0 a solution of 99 mg. (0.5 mmole) of 2,4-dinitrophenylhydrazine in 5 ml, of

! S adc -5 mmole) of P-toluene sulfonic acid monchydrate and the
Mixture is stirred for hajf an hour at room temperature. A solution of 313 mg. (0.5
60 mmole) of benzyl - 74 - Mmethyl - 78 . p - nitrobenzaldimino - 1 - benzyloxycarb- 60




.30 4 4 90 (AB quartet CHZOAC)
- 30 5.;.-22 (s, [err]) 7. 33 (s, aromatic protons) . 44
T 45; , 016 i . (fllrr) A 2.86.:(-NH2) 565(B—Iactam>C—0[err] EXAIVPLE 6%

4 Benzyl - 7B-(2-t hi enyl ) acet am do- 1- met hg/l ene- det hi acephal ospor anate
A7. 5?n‘g of ben#%l - 7B - aning -1- et hv L0 (et hi acephal osporanate js 5

" dis~gsolved in 2 ni. Oy g6 auS,AE ng Gghlgri e r THe -
{err. of anhydrous }:3&%?,, Q{,hmm :}f}&dé’:}(’gﬁl‘i g E f“?a] ﬁ;ﬁ‘ﬁg‘g&gnﬁ:;g%gd and

~chl ofi de are added. Akthbratd ietvapanged: Wee redde b tdmnnpmti@n@ s ¢tiiege ﬂtlnﬂdé “mhsd at
-1 oorfgt enper at ure, tWitézdl-’-Pt!ltle‘Hm_?l%]dPFF‘ gyefnhydsgus FRABIATR i 214 nd eva ’§ and
"T{Wash dwith 2 R 4 m bengyl gLl almtif“ﬁy}g%?r %Hlala‘f‘?e iRreppa °sﬁﬁm rous
- 110 magnesi um sul fate. The sol vent i sxswmved.fromthe filtrate to give
er ud benzyl - 7B- "( Benzyl t%ai-amshlyl) -Tcearthietyl)acetmido Rt hgplzﬂoxgcasbonylaxmno dethia-
qacephal osporanat e, cemlowhran%e purifjed bg/ Sili cg %el par v C.
d solution of 1%&

at

.M [err]: ";f idine lsbadded 0 ab 1c¢;. -col burk : 1 ')
: zﬁrﬁg enzyloxycarbonylamino - de ace a
.--._-'.15 4" 94 (AB quar t et 7 ﬁ%tﬁ)]l e Chl Kf? -i’hlcﬁ'ﬂic%lqthfaﬂ is adcfcd

.ueri{]
4(B-lactam >C=0 fasiiéd +ithO0=mD oa :f,QO firfl.) of 2B 2 buffer and then with 10 ml. of pH 7

3 buffer. The resultngosoEmNp dEcd@tgrer anhydrous magnesmm suifate and the sol-
7B—( a- azi do) thenyr’&b LA I°ﬁ\¥ A fé P SR r?‘) Fﬁﬁ:%,geaéitﬂvel 016
.'g. off 7B - Wlene = et ““é{ &pnal osporari ¢ acl R KR ved

I'n.gm . of acetone aRd 10 m . of H20 cormmmmgm 672 g.° of sodium
“.bi-cagbonate. The 25 " sodiumi hmﬂel-ms Zetb@*ye)dam ei-@ylnadﬁhlw@a‘t’ 784
o A S agdoneny Bl T e LS TR e 1
.stirged at [er P forg hg dﬁﬁ-xet;n Qo a3 cdtilyst AN

-presgure. The reSIdu naaaw .QtUS'heS@ momteaa eﬂSntRxhﬁ:&t&éefchmimand/\with
-ethy® acetate and t h®he. figiii§ ccectmtme dzbnwr:quiva op sqgl Pm!toeatbtifaﬁ - ahd
extrifcted with ethyl 'eag‘é%at’lémn t‘aé’é“i &1“%’%3&1“&5’#’
‘“evap@rated to gdve 7E™® 1 e"“a"eg SRRPAG) - phenyl acetamido-- 1. -

ehe - det hi acephal osporanic acid. EXAMPLE 73. 30 EXAMPLE 64. sodi um
D- a- azido)78- Zreld;tdnylaetammldy ~3 3(L - pyyidylpx soetbyliryll - formpmidordethigt ene-

- 3~ cephem - rnbd%wa ﬁd be“g a,
yl) - id
acetam d E - ‘JE oepha é o‘gyﬁg{ﬁm %é‘) )of ;:;tamr °ﬂ110( 1

di ssol vé Lii‘:t 860y hat@S$ ANjBGew(pH D.

fery, 35 et. &5. thhEBSQ’pbl&ﬁpho ae(dl:&a]b)aat or 5§11)mrs Whie s p'hhg g 58 éE’Qed to

d the m xture iTse unnlscafrl?t’efdf t“fial‘éx%r’ g“a] to
el

hin the pH.at 6{%eae ¥ s 4:% :§° %%‘hﬁﬁf
ued unti | %no frj?em; solu (ﬁj wel%’q& ﬁﬁ_?l @L:mhgla, lﬁdt-alﬂlg:lzt):he
e is layered Wbiy'icﬁ@daémme[e the S adJ usted to 2.1 40 - :
:_‘_____-_V\A;t.h Cl and the mixture is stl rred vi I&Mﬂ

gar | a :
epapted and .. - 4@ - ‘be”ﬁ' gi t %:ﬁé f“ﬁth%atl'
&irred, an® the pHSHY ¥i‘%“ﬁe:l?"'a AT phase i giga 9: vvi th 6erN

~-NaCH# The aqueous | ay;erbdna.y&epm-aﬁxad1-aﬁdyléxreaermee§lraloqxdmhm gi ve sodium 7B -
) (D a - azido) - phenylstet ahvdé -an@1 1 - dethiacephalosporanic acid is stirred
: : for’S minutes at 25°C. in 70 ml. of dioxdne with 1.7 g. of p-toluenesulfonic. acid
hydrate. Methano! (20 ml.) is added and the solvents are removed in vacuo. The residue
45 ° is dissolved in 80 ml. of dioxane and 2.9 g. of dlphenyldxazomethane are added. After
. evolution of nitrogen is complete the dioxane is removed under reduced pressure and
 the residue is stirred with methylene chloride (100 ml.) and water (100 ml.) contain-
" ing sufficient dipotassium hydrogen phosphate to bring the pH to 8. The layers are
. separated and the aqueous portion is extracted with methylene chloride. The combined
- 50 organic layers are dried over magnesium sulfate, filtered and evaporated leaving benz-

hydryl 78 - amino - 1 - methylene - dethiacephalosporanate.

(J-_

B. benzhydryl 7}3-(p-mtrobenzylxdenearmno) -1-methylene-dethiacephalosporanate
A mixture of p-nitrobenzaldehyde (0.58 g.), anhydrous magnesium sulfate (9 g.)
and benzhydryl 78 - amino - 1 - methylene - dethiacephalosporanate (i.i4 g.) in
55 70 ml. of methylene chloride is stirred at room temperature for 15 hours. The mixture
is filtered and the filtrate is evaporated under reduced pressure to give benzhydryl 78-
( p - nitrobenzylideneamino) - 1 - methylenc dethiacephalosporanate,

C. benzhydryl 7a - methylthio - 7 - (p - nitrobenzylideneamino) - 1 - methylenethia-

cephalosporanate
60 _ A solution of benzhydryl 78 - (p - nitrobenzylideneamino) - 1 - methylene-
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thyI - ,L - nethyl ene - dethi a- 3:- "Cephém ~ 4 - car boxyl at e. 44

1, 455, 016§ -(D -a -azido) phenyl acetam do - 3 - carbanoyl oxynethyl 1-
met hyl ene dethl a -3- cephem:4 - carboxylic acid 0:.464 g. of the sodi unm
2B 35D -ta - _a¥ida)- phenylacet ani de el #3A016 7 mat th ene - - _cephdm
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~mondfjydrate andgthe mixture is stirred f on 4eadfs an hoyr\at Ioohm 1 a5
. tenpgrature. A SolrutTon of SIS T (0566 FE-6)—o SRy :
‘methyl - 7B - p G difotliopbehzdl i -nhakxy - 74 - (« DeRg ozywnpnacetﬁ&do 346

‘\1_,/ 016 o hydrox\n;etbyl -1- mexhyxene dethiaceph - 3 46n oMy kaboxilR acid

. det i@l acephal ospor a”ﬁtﬁetgﬂ{‘ﬁo i AL Cormeanm - 1 &ahéhfb%xggéedl;;;wge;ggﬁt on
cnixtdre is stisgrred figalis Bdhsedad p wﬁ%,fé, {jin iﬁ) ;Pokm "53359 Fre and
th ltrate is evapdiateida 3THE fdir&ﬁ:l HK3U® vihide Eh(s1 Hs MEnthibed m)@im m}fs\% €

" chi'égfide, washed with acght)@nzm Nﬁodmtnrnyri@xldds‘oixﬁdx ader thaEHﬁstdrdﬂldspl-ﬂﬁeﬁﬂSb‘alu .
o eylidhte and. evapor a ‘Fage dded snd the |xs ‘i}ared Thetfityae is ov}r—layae‘dl with - -

oo it il T ?[“’;f“h“é"a?ﬁ”%a e g 2

i ospor anat e 72wipeaodl mcbica 1edoln®n|aSpHdckettha @dian biceBorfak lfleeézeﬁ of
. of benzyl" 74fied flegving ‘he diseelium, kalt of 7R = methixne 78 - L« - carboxy - 3 - thienyl)-
oxycar bgny| arﬁsﬂﬁm Gl Hﬁy%fa’gﬁ‘ﬁ Yloslpo‘i‘“ali’i’ﬂi‘e Agshiacephyri 3 - em 94 ofcarhaayifty | ene
de. - 67 {_err]. of -2-thienylacetyl chloride is added and the m xture i
SwesHbd with 10 nl . Bf disdien, salt Of .- mehopH 28 bwf@;bomtmymc&gmgp gl . of
- pH: & buffer. The resul%ﬁbﬁ}m bl -jmeethflencedletbizeph iaid magnesi um

. sufifhte and the solacetgﬁg °§% !{:}‘ﬁs@ “‘Pc?;”g“\?@m%slce acéearboe\m%h;?&?‘yl);

- C at ogr aphzﬂj on agidlin Hﬁmﬂ@f icd-®ar& i to pH 2 cted @ish th pomons (2 20
..t hitghyl ) acet ami do "-of told edbﬂrazgtdt@ﬂ‘yieaﬁdm&ydtasmhm are |wﬁh col turated brine,
) cebEal os por anat e. '_ {fa}mind rapxdly evaporated under reduced pressure. The resi-
- 7auiet hyl - 7B- (2- t hi “°§2,1r ss°" |a en tg@fapoémae e49%6 ny.
Lk ny ikl ony 1so 20
.0 nzyl 7a 25 met kb is-st °C h pha e%ﬁ? gy‘g 25
onyl ami no - detahd ge eqta um&@ﬁnamio&dhﬁd Y ﬁc@&@ﬂ@ r@chthynaétamxg( d '

ne and 20 wé{eeﬁd“t!%is uglg tergH Ebby &1@% ditvin| of phasphatrbufiar T maturcst al yst
at nospher e o "{ﬁﬁﬁr °“° mx‘%‘gs o ePﬁ Iéh{sa‘lbysqu ttp &5 by tht eddgign and

| . cwasfied with asn x Wﬁl Cﬁ;l mbm t 4 il::lftp&ate ex racts ?ﬁ: ed
\and#one equi val ent mfer,mdlewmbd @ﬁlﬂ soH&on 'SP )f i on 30
i eeze-dried to cgﬁ‘b@asc;mrns Iswphﬂméﬂdayhg the ZBodmn( &lt-of t7hL Qaycl 78 a@et - 25
' - amno . b‘;ﬁfﬁ‘a?%%‘i"’anétéarbamoyloxs'memyl - 1 - methylene - dethia-
I\/PLE 73. 7B.°F “por?"h yI) acetamdo-- 3 - (1 - pyridyl) - met_-hyl
- for manjdo - dethl a- 3 - cephem dExAMBPoXYlic aci d“bet ai ne A :

‘ 35
on-of 407 g7 ety <) - Ob - 28 hyciosy < 2 | het aek&mdo)a@t@mﬁp nerhg1. 30
am do - det hi aceph&s :Gs maml)sluamdd'l] -21L7mntgylen(:2d A1 Eshpm 04 assi um
- 30 cyanate, ‘ (2.70 mol e) of Syl’ldl ne . ![ndl 1 n1 .of
is -adjusted o ﬂﬁ-§m§owﬂ 18§(£h 1RRGSpN -Q:E&Ql C' 1.
s Wi th st40rring atnef asthid - cE cﬁg- 4 -Qhxbd i %eﬁqyfl ﬁp tﬁ’f ure
acted with 25% Anibé?thﬂale'ésq_lmorlol(aétema:icab naferﬁ addéuﬁﬁiémyrlmgltsel%uiw’rle oket one
washed with ne ‘i/lg rﬁl g’gc {gzP' g;:ﬁ ene halOSPorala 3@1):152(8@1 wgcmm';_) i's
! 0'!13 ceq 1 a
wed -‘to stand 1 {)fjg“‘[{‘lm ?9” le 5{’ 1olls mx re
am do - 35- (lls-anagdrdtdy‘ic). for 3NE3LrI Yhen cooled- to onth )uste 45

em- 4 - carb-39Ry ic@dggqnd)f l§€N aydne:hloWﬂ.‘Ee ﬁélure?m chilER lf N hour d' (a -
oxy - 3 - thi e;l& g;e 1@1 Qﬁ)ve yﬁlqg mmq;hgj( itiedetoyd and dtjed dffbrding
yI ene - det hi agew; nno a‘F‘B"GS’Jij’lI |50' )élﬁ?"éfﬂﬁﬂ sbumerhilesed t
benzhydr yl 7B- am no 1 rret hy ene’ éeat'hl acephal ospor anate. :
B. Benzhydryl 78 - amino - 3 - (1 - methyl - 1,234 - tetrazolyl - 5)thiomethyl - 1- 50 -
methylene - dethia - ceph-3-em-4 - carboxylate :
3.09 g. of 78 - amino - 3 - (1 - methyl - 1,2,3,4 - tetrazolyl - 5) - thmme..hyl—
1- methylene dethia - ceph ~ 3 -em - 4 - carboxylic acid is stirred for § minutes
at 25°C. in 70 ml. of dioxane with 1.7 g. of p-toluenesulfonic acid hydrate. Methanel
55 (20 ml.) is added and the solvents are removed in vacuo. The residue is flushed twice 55
with dioxane, then dioxane (80 ml.) is added followed by 2.9 g of diphenyldiazometh-
ane. After evolution of nitrogen is complete, the dioxane is removed under reduced
pressure and the residue is stirred with methylenc chloride (100 ml.) and water (100
ml.) containing sufficient K,HPO, to bring the pH to 8. The layers are separated and
60 the aqueous portion extracted with methylene chloride. The combined organic lavers 60
: are dried over magnesium sulfate, filered and evaporated leavmg benzhydryl 78-

g




1.54 g. 7 - B- amno - 1 - nethylene - deth| acephal osporanl cacidis .
‘St s for 5 m nutes at [err]. in 70 nml. of dioxane with 1.7 g. of
p-t% uendgsul fonic acid hydra.te Met hanol (20 m .) i%s added. and the sol ven
ied 1N \4§1cuo The residue 45 . s gi solved in 80 nl. of dioxa
45 . evolution of -
ni trogen = corrpl et eaifR- i bkamehnlsl,z,éﬁemdzolynde)r thiegleti@ d 1 P rR&aIEH t he
./re3| due ifs stirred WPl "he%y‘?'e‘i‘\’é’mﬁymeorl de (100 m.) ;ﬂril}d vvaterﬁ( 10(‘)&%‘-)

scont agn- §i ng suffici @ntpeginpsita 04| t r| ng the pHto
d8 Ths | gyers are separmtyegsg)%ﬂzﬁih mrgbm F‘ﬂﬁeﬁﬁ H?bzl r&? Yo efre- :
mmet hyl eng-chl ord de. ' TheA cuirtoienetd p rooenzaldeef@a(lloy %yg,n@d,a,jsema N m,,, QM&Ee 5
thpagnesi urp sul f at e, t ]sp {ef ,d“‘hhéu’e@a dr-eﬂedmme-aan Og- heln? - 1,2,350 t&mdﬂnySY-B -
aningy - .4 - net hyl engjoms M@%&l i té eB berr :dqmyl (337 g) in
od 7B- (- ni tfr ebenzyi-i deneaﬁikmfe is &t ériﬁ éﬁ?ﬁﬁm&? PG oA Srtose. re

: u
bbenz@ dehyldeehidyl5E8(g - )mroa:aiw%auﬁmgra @51 Mbthyd 3 Ul E“t‘, t g’“’ ‘ g“’_ 10
a

e- Of  pP-ni trg
D-benzhydiyf 7B - am rFB‘°m°thY = 1maethylemnalethiachph h emphalmmra&nﬁte yélﬂ;wléh g.) in

Hicgg DM . of ori de i.S red at roomterrperature for 15
s i 5'5 1;@% E&églmg’ e?l i'l’tx';[‘ vl 53“ a‘ﬁdﬁart o msdlr

hour s~ The mixture 4o
3-reduced " essure to gi vabcfiﬁnzhydryl 7B enzy d'e‘ﬁ%ha ' '5‘5‘"4'1 -

methyl ene- debni ac Mﬂﬁdle@hydal UEnzmdntryﬂenzmdeneambhybthno methfl-- (Pis
D-_ nitrobedzyl i denearpe)- ‘ ctrgzolyl - pd hytsem-maiaea 03 amat ¢ - 6itboxylate
? hydr steggg ré) 2:1 5Y8°C. yader prpiTpgen ene-
gﬁ somn 1 7 3 bcnzene iherdgs 016

,l,’,:A sgg uti an of benzhyglk @'“7] eny“ um
ne, 60 46 . added fdllowed by anhydrous dxmethylformamlde (44 m tse durin

si- 47 det hi acge ospom\mmngl p pairad rwﬂb}&dfe@ﬂ&hlfn&fcr@ am ) 20
C is stirred! #ddedy Jdipy reastiop gpittere és. sttt foy |45 |nt| ds,mlléxilxq@urfb

< %2 b ol on' ”%Q‘iw:% rﬁm%zad%mﬁmg S

;pd di net hykf or mami de ( 8Raudusi)r, Fi@Po.s W Sgotﬁﬂﬂﬁ h{Hr a ed Bne.
2 is prepared net hy®sul f 'é‘hs/ ben@dnt oqlutide is( dkié nagheSlurd sulfate and filtered Bnd the filtrate is 25
;on t et rahydr of uran (8 “’t1 g:%efngamssmzheo rge'acltenzfzhyn,riéryn-xx HEe m?y&lnb rr7gd for
% 45 mgut es’ OWefhUiede d% agll it b - t)nhlo@ethﬂhe
™ resuttlpng T ed- brown Blﬁbgﬂp%aﬂodsﬂxc gl'(s Hﬂ;ﬁﬁgﬁ?ﬁ:@ ?ﬁ{}se i sof‘\': sha-
‘./vvashed succes%vel y ‘Wi-th 600 . port i ons of H 5 ﬁncsphate
da- puf fer, water; %remanhyd«e ﬂnylptxms heale;nemglt-er,z,ia,ndte&aiom.at ed 30
brine. The benzene sol Q? Egon J?ﬁhe‘% sirberylateand 7a-

10 4 filtered agidiLtdieedjdiiabs id §dd€d\; oy éﬁi ?;i’*??’dﬁﬂ]e?qt H’re to
wk gi ve“an orjang 0| [ mtrobetfzﬂxdaﬂeanuno) -3 -1Q - methyl - 1,2,3,4 - tetrazol 1 - _phy of
ub- t he crudejpro ‘%}"‘P‘? ia exph(-ﬂee!g)- 4uscartgxylatd (£12hynk) axcalzaxhe of ene &

empera the - /-
el uti ng s 3 Vent g' wgﬁk&ﬁﬁ?&@ z@t f?t e!q Ye%??éfi pr%ssutrl:a"rhe mte res:du?tgo !
hyl- (ckken up) EG?M‘ “the Solution is shaken vigorously for 4
met hegl end eCh' aceph@!hmrmﬂlan@tﬂ difiotassR@ hosphate (272 mg in 10 ml. of watér). '
rf@acb@nhwabeephai saamerdaﬁa &dritd with magnesium 15 49

eof 7-am no- arre Gyl t
ater To a susjensi on of 7 : ﬁuﬁﬁ E‘ aipneurpmmemmlfonate
and o 1E 8 of e ‘°e§ ‘ﬁg gﬁ% é&ﬁdt iR -Howemgdlyl1-7 - a
‘o - NEbhyl (p- nltrobenzyl [ deneam no) - 1 - met hyl ene -

Fhi'o -
bhal o; por - afat nzhdrgl fg.) methyltBlo Y - (Df- 2 SfokAIKAL OF. Ph@DiceAfkdS. Deing

and det hi acep
"8 stirred gor 9U0.m nut, '4“.':5*%‘& 3‘1"ﬂe‘rt8Fraa¢11§ SDthiometbylG-1 -trhethyleRdddthid - RephS 45
T tereand the fi1tX abRtidaSofe eNanOEat §d ider, redyc 1‘3{:; p ssure The crude
20 . - tetrazollybs ﬁgibi&nu@lﬁa;rﬁer,h h&%ede@cﬂ?}p"fﬁ 4 hel %’%vﬁom de
dé Blcooted T ﬂﬂfc@&:ﬂ/\ﬂd i

-1- and sbhe §g _
', di potasgum hydro 3 msgand pyridide 1150 nof) aveRid@dd)and e QesGHigBANI C 50

i+ phase i g separ at e b ?,,..m. °h-h§§;f PBrerao "ﬂf)lleelddm i Wregpixnreds um :
o sulfatefand filt ertoss of Thne phii 3 ﬁm@hﬁe?g';fe%hasc X sf%‘a{ :;’ilm 0 Hllfﬁosgxae gﬁg re to
e gi vésberfzhydr g 7 and satrirgtes] bring dt is tham g nﬁgm:sul—n sulfe b Elé@ and the filtrare

por

he det hi acd @rateggmder reducegt pre$are_to gied dmydilt ﬁh'&natog?zﬁhy of(tﬁe cru(féq:frcboxy 553

ed ilica 3 1:4ethyl
=4 thienyl)acetani gy °ﬁ ! mi‘@fﬁ ge.L:4yathy acetaz gramscb-am d
00 ntia

"2 bi's-ben; hydryl estatami p‘-lg - Hy1l1 9§4%aﬁﬁl? fm, € YWW ?f %‘rm
2 malgpicfacid in 4°¢ph 3eﬁmdnycarboxylate thylenedethia-

ol ut, bon % ele/mg@frrmnlszleyec

1




- aceton'ftrl | e cooled to. [err] IS added 340 ny. of di cycl ohexyl - _carbodi i ni
. foll ov@d im nediately by.a cool ed solution of 250 ng. of benzhydryl 7 -

@
am no‘_“ 7a - methylthio- 30 - - 30 1- methylene - :

- det hi & ephal osporanate in: 2 n1 of acetonitrile. The mixture is stirred

30 forg 25 minut e% The acetonitrile is rapi dhggoeyaporat ed in vacuo and to so

~the regpi- due i Yadded 10—iH——oi—ehi-orotermant—o—rt—of—10% au%m ;
di hydipgen phosphat e g, TR&izRjd%l Wt h&hdkg pa(At-ed- ymydapt-2i enyjagste he
thl ordgformis extracted(t V\gaereylg;;im,w werkzlylp o ismathy - b‘uT’F“é‘f%"elefE‘aorc n1|-3c
phasegs filtered, driegRrofefsr ;‘/‘ ne lthio - 7 - (IFL Y0 gyﬁi@{,ezand »
:evapétht ed. The resi ?H égi‘a}flfdf'%mg r(%mn%t drnp_gpﬂﬁ a%l; is)(ahugﬁd:hyum Agethyl- 35 5
5% et1yy! acet at e Schl o % hilll @ph &3 xyletat(lgp mgr)gm?rne{haml (3rm1t)h? ti#ffdp -
7- B(# - carb- oxy - hgdrofuiah |(emnll adse!uaamadeluuonlof thaljipm hydrﬁieqm mgegl;g
=det hi @ ephal ospor ani cneévem@ (§F gl XIUEeSIS ’ed fot tempera - sirred Fi
' ' cate w; sodxu bxcarbo e (65 mg ). After bemg stirre 10
di-sodigim sal t” af 7a -, a;ﬁ‘ﬁ nutes ¥red ari the hia@NY bvhpoeaddani do
aﬁ-‘ essd'@ s?cﬁx@i% dllﬁcp mrxa rixtl.(bf aeinglene chloride and the solu- -
ATy sol ution of 7uon 1sailuere6rﬂthbﬁltxtahlls)ﬂashea with Byid. portionsrob B3 %3‘1‘1““5 d‘P‘“asé
t'hi en ) acet ami do- t isfumehydrogen phosphate and water, dned with maan 1um ztm red, atrlll
det hi Y y°fso(f 15

ephal os por ani c‘h%’élf‘(‘}e i < arg) g%%ﬂmf F““)g%gn 55“‘%

d tetrahbdrof 3 R 28" ot KdAl IR Uﬁetlﬁiy -of(llhal-lformyitpxy 2-
~trinidfate tri* hydr agha,yf&o’da?md&g 34(r1-ruaéds;anch2,3(4} tBrapdlyl ) 5 Yofamethd s -ty
X is stirred atenedpthim-4¢ph-3 -em -4 - carbpgylate. tenperature for 10 minutes
cand-tigen treated wit g bopat ) . pifli8Eramido) - #5 184 héitiyl-ng
for t4® mnutes thel%fh ;?djylj‘g]t{? clet?B @,Za fg&é‘i’tﬂ% n&ﬁiykﬁeaéttl;ﬁnktgepe\ﬁa?&)emmt-eﬁ in 20
vac o] drynes%0 The 1 QibékyR: dcsd |ssol ved I n nmethyl ene chl or (10 0 )

solution is fil t’E’dmgkoachcxﬁl(Dﬁ Ff&]‘)esqdéed\ﬁhé g:zg methy“yd%éﬁt‘i“ s of
5% aqueous di '{ ,zg[ﬂér EG, ffétf }' 1t4 carbdik}lhlg(téWnE N 25
um sul f aTz? and )i 1k ?&ul solutien is. lgtir edl fr{5EmihGesay am I%uat icl

educed Pressur ge Eﬂesgbf\/tﬁﬂlz)maceﬁc acidiBichmovey in vadidd The(raidue @aq—rb
yacet am do - laqueaueiohtymenabonade(ﬁhmaele I°b‘§ o) i i h1°‘ioﬂde The
zhydryl est er . Tiehaqueoys @hasg & pas 1 c ] c ta %ﬂﬁ{t‘m{’ : 1%: © i H 2@f The
and 5 nl_ of %' Tli E@iﬁ?‘ ﬁmx w y %deyxa& teS(tzlxrsrrﬁlcb frhe cobibined

C-The redBent sii GeddRue uﬁd&[edroﬁ geslun rafeLme G8&ed and the filad it he
B is triturat edﬁﬁmedcmaw oflogednprosurecte ive FenBbery grﬁ(ﬂ Lﬁedﬁ’ﬁ‘éﬁ”‘"‘ |
e. -55 The - res?dmh;en}'ly:efsmdﬂeﬂ 1 eyl ’,%t:’ r’ée‘B?C' SR 858 or m

ng. of sodium Bienedstiitrigeh 'rﬁarb ¢ Wa The aqueous Iayg{)ﬂl S 4
ed by ce rifugatjonpehédyt-er £ and Hyyxegymi i p}&dyldcaargdw)e- 3 hél dimgthyli um :

7a - oxy - 732,3,44&&%0%; )mhcgme:hyB-l + initbyepedethise cepti-do o - ¢ - carb- _
re’ et DI W 1 8o

é ethyl trazo ll 5&5 thiomefHyl dt detiiaS @tph -

Xy - (a - e;ﬁ ﬁﬁa}f%xﬂxc cxd( % @t sadiirhl Gicarbadate (130cnm iy e mhf -
hyl ene - 483t hi g@ePHs stirréd at 1A temgle ratureim'lﬂu WE)F@S Qﬂ‘-n “ d ute 1th2ml
m 7 - a - netlbster, layered ¥ 2 ml. cpé,eigbl)@yetate gxd then) etat

ne - dethi acengq g‘%ﬁd}?ﬁe com me E%?ic at@ lil iy lﬁed nﬁbﬁuﬁaﬁtﬁ sulfate and

sterase sgl u- ltered, and ItrateSs Qflddr Gedided DreSunad The er@OdldwleCd 45

de sol uti on Ther ml. %t M:Etenelaﬁd afubaus sadium bicarb@iata (412 e e A mhtwalcE ldgfffgr

s while the pHhe soermes istremqveskjin the agg: g‘a‘ﬁ hﬁfﬂm?%g QSEQYE}“ noD of

m hydr oxi de soI8iyg; Gn‘ eipis 5Y)hé °x¥}lfe &k gdi Nafbr | de

i s added n_d tfj%5 °“‘Ef°a¥)ﬁsh h‘fuﬁ & ;ed The flltrate i s over-layered 50
hy'I acet a , co0 maw ing Ete [prazetitlreq Olugliafed dcithe Blop I§heztsgnd Hes ki c
he enul - in the Fixguples st byfugingran 4perog fiﬁﬁﬁﬂ*ﬁ% St Ok, and

by T
eous phase i s ‘@kuin %Zﬁ-ewge 7'5“b5"‘m§ 0y fg;fﬁ acet The et hyl
% sol utions ar e RATHENE B BUFPAR *HEEW *End extracted with sodium
e"": solution at pH 5.6.  The sodi um bi carﬁonate extract is freeze- -
4 eaving thes d| SOdI um salt of 7a - et Qo&%\{_ éB - (a - car boxy -3 -

-

53.

| d above These
b knov.n techniques, affords those compounds in which A‘ is as deﬁne
chpounds can ge further treated if desired, by the methods described above to form

- other 3-sub<t1tuted analogs described in the following Table 1. The following equation




acetanldo

- 3 - hydroxynethyl Q 1 -
aci d. _ . L= _
15 H digsodium salt of 7a - nethoxy - 7B - (a - carboxy - 3 -

carquy@rc 15

thienyl)ace
acgpha

M.

e ' : :
met hyl ene - dethiaceph - 3 - em- 4 -

- 51

nethylene - .
METNOXY -

UI DUUI ulTl [d. =

435, otk -
u .

UI

tgm do - 3- carbanoyl oxyrret h)ﬁl
I’\Il" :arurl A nnl ut

7B~ (a -f carboxy and3Tabldhb@myl vith Beesiaed Hland-11 Blustrate yigrveriopsprodugls embraced
- nethyle e - dethi ageptinvent®a- em - 4 - carboxylic 20 acid in 20 m. of
. TCe-watdr is acidified to pH 2 and extracted with three 20 . portions 20
. * ofscoljd ethyl #Ttatesd ?hexethyl acetate solutiofs of ed with cold
. saturatgd brine, dr| esi umsul fate and evap rated under
n reduced jpressure. J'e re due is drsso+veggrﬁ450 m .|
d t et rahydr of ur an é? —seV ti gR_i S ol ed [err] |Jf7¥1¥ :A?

Chl qgosdl.f onyl |socy ate (O ntaﬁ?ﬂs added and th@reactio XP?fS

in

10 m. of 0.1 N pH

hours

osphate
reduced

g ture isfgstirred at :[err] f o-iofd
s- buffer igs added = 25 and th? tetrahydrofuran.is renoved. un
d pressur **Ethyl acetate is affded and the sol ution is: brought to pH 2 by the
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(20 g .)}is added and the solvenats are.renoved: i n vacuo. Theresidue is
ieail f | ushed fwi ce 55 withdi oxane, -then di'oxane (BO nt.) is. added fol |l owed by
wi52 9 g of} drphenyldrazaneth -ane: After .evolution of nitrogén is conplete,

the di oxpne.is renoved.: under reduced pressure ‘and the residue is stirred

wi t-h- methyl ene chloride (100 m . .). and water (100 m.) “containing sufficient

[err] tofbring the pHto 8. The layers are separated and 60 the

aguedbis portion extracted with nmethylene chloride. The conbined organic

| ayers - 60 - . are dr|ed over magnesi um sulfate, filtered

nese @Nd evap
form :

jrated Ieavrng benzhydryl 7B




4

48 49* o ' i 1, 455,016 amno - 3 - (1. -
fmet hy : 1,2,3, 4 - tetrazol yl .- 5) thiomethyl - 1 - methylene - dethi.a-
ceph-§ 3 - ‘em: car boxyl ate. 5 ~.C. Benzhydryl 7B - (p
'mtroenzylldeﬁeam ao)—-.3 - (1 - methyl - ‘tetra- zolyl - . '
5)thignethyl - 1. .- nethylene - dethraceph -_.’ﬂ%ﬁgm 4_-_carboxylate 5 5
\A miture of. p- nltrobenzal dehyde (1.07 gﬂ_%m_{c;}rous rragnesi um Ssurfate—
5 0 g.) and bepzhydryl 7 - B - anino -.3 - (1- nethyl - 1,2.3,4 - ¥,
olyt - 5y- thEonethyl - T -Tethytqre——dethi aceph - 3-- em:- 4 - {
yI'at'e (3. 37 Nel) in 18 : 1140 i . [of mernyt

de is stirrgd a I’OOI'TIIGH[JEOQLunuf"" a r?enod of |15 haurs. Tie 4 S
eis filterdd a d t It te i s gvaporated undef T CUUCEU PSS+ :
e benzhydryl] 7{p yli de%]eam._r&ce%B - {1 - nethyl
tetrazolfyl { h| orret hy{ - 1™ 3yl epe - Hdet hi acpply - |37 &
- carboxyl atp oil. B5 : ' D. - b
7a - tﬂ?ythlg iE (p- ntrobenzylideneamno) - 3-{(1 - o
,2,3,4 -|tetyazolys~- hi onet hyl "COCH- yret hyfl det hifa - cgph
- .34 4-. 3 _ I':’ﬂéar of?ﬁa?% 15 | ~CH,-
A @ ution of- ben h&cryl ni t rgbenzvl i deneam 3\0) (13-
-metiyl - - 15-1,2, 3,}4 s% ZOZ|E - 5)th| (gy - net hyI ene+- : :
eph - 3 - e- 4 - carbox$iiztte (1.33 g.) . &nhyd Tt r ahy drsfurfan-
m.) is stirrled at -[err underoa ni §rogen 20 at nosphere

solfution in 7:3_benzene:ether}) is

h Tf or pram dey ?@4 dropwi se dufing &
@feny% chiori de (psBi,my. )

(4 nm.) is then :

yllithium (Q.795 mao /
d foll owed by anhydrouy :
20 .mnute peripd. FreSmy Qreparej met hy
et.-rahydrofurpn pO . 2

e ————— b T B w

o
—
=
D
]
QD
o
~—+

_ ammxtuel stigred for 45 m-nut es, allownglt'to :
ually warmtp rdqomte ureﬂ The re_s \%gsolttlon ted wth
. of 25 | C-benzene a e;hed sug; W th
i g M . portiong eadh of water 5 M gH 3 phos- phat¢ buf er er® 95 M
L t_ass.i um hydr%?e% pho nd saturated bfine. The
ene.sol uti-of “'sfdri ed esigmsul fate and Jiltered andfthe
rate is 25fevapor ate reducid_cﬂre e to pive benzhydfyl - |7 -
methylthio { 7B} (p - n| zyl i flened ~OCH3 F~QePCH; et hy|
}, 3,4 - tetragollyl) - 5)t§ t hyl - 30 ' 1 =N~ _
meghyl-ene - detpia } ceph. - 'm - 4} - carboxyl ate.|] The crude-%(.oduc is
- cfildo- mat ogr aphpd silica gel 8-g.) using 1:9 etHyl acet at e- bgnzenej as
. elFfiti ng sol vent = Benzcg'y yI 7 - amno. - 7a- met hyl t hi o |- (1 -

hyl .- 1,2, 3, 2 tetr ¢30 5t hi Qg 'f'menece j af - !
h- 3-em-|4 - care To a Cuspen5|d§¥20f 3)0’s _ CH, -E‘.ﬂé -

2#-di ni tropheryl hydrazi n€-p-toluene qulfonate in 35 . 8
i@ of tetrahydrof ran i ded"a sol ¢iti on of benzhyJI_ryI 7a - mefhylthio - :
(p- nitroben8¥l | denecnc;'} - (1 - neth B, 3,4 - tetrpzolyly - i
hi omet hyl - J1- e{ hyl enedgt hi acﬂf%gph -. B-ocoe) - 4 - _.. '
Ar boxyl ate (5{2 in 12 mMe¢-af tetfa- . 35 -hydrof u?an. A*Yt@r‘ Bheing = -
rred for 90 mn tes at c&w-terrperature, the readqtion mxturg i .
tered and the f vapor atied under- reducqdd pressure. [The cfude

_ .- of nethylene chlorideland the sol Jtion |s
fhaken vi gorously : ﬂ m nufes w th - aqugous '
§ pot assi um. hydr oden pho¥ph¥rect272 nu. iR é,? . of water):. 40]. The
¥ gani ¢ phase fis geparated; fwashed wfth sat‘ 3kxd b roegcudried M tdh :
pgnesi um . 40|sul fate affd®*ilter¢d. The filtratp is evapor af ed ur+

§si due i's takkRg

der -

rdeduced pressgyre fo give befzhydryl ¥ - anmino - 7a} nethylthiof- 3 (1 -
ethyl - 1,2,3,4 } tetrazolyl g 5)thjonethyl - 1- nd o
et hyl enedet hf &5-] cepl - - 4 } carbo Iate ) Benzh dryl T -.a -
ethylthio - ¥ - D - @0 oxy | 2- ylact r;m\’a_f .
- (I - metryt L2574 - tetrazdlyl - |orre % 3 | ~CH,= :

pt hyl enedet hia - ceph- 45 3 - em=-—#4—cat b"v"' afle :




L

A sol. utl on of benzhydryl 7 - amno - 7a - methylthio - 3(1 - methyl -
1,2, 3, 4- 3tetrazo| yl 5)thi._o_rr_e.t hyl - l -' net Ryl enedethia - -ceph - 3 -
4 .-'ca-fbéxyl ate 1- : (430 ng.) in 10 m of

‘methyl en¢ chlorigde is cooled in-an ice- bat R4sstdgs 2 - Formyloxy- 50

nyl §cetyl '
resultin 50 solutionis stlrred for 2 grpnptes.x CoId water (10 m.) is
_added an the mixture i's stirred for 5 mnutes. The organic phase is

and washe athcold 10-m __por- tions of 1 pH 3 _phaosphat e
“buffer, ter, 5% gpat assi urg hydrogen p osphaﬁze wat el and sat ur atjed
Xbr]l ne. is thentdribd with magnesium syl fate and filflered —and the X
fi]Jtrate}b5 ~~ §s epaporated under reduced pressure 90 ive an oi

seoar ate

Chf onat odr aphy of |t he] ¢r ud8Xpy o- 5 duct on silica gel ,4—") usijng 1:{4
%t hyl" acdt at e- benfgge as € %75 | vent] givdSHghp- st qrf W pur ¢-cH,=~
behzhydr 7.- a me} hyl t 2- (D -}2 - fornyloxy|- phenylj- -
acgtamdo) - 3 - (1 -JmethyT-1,2,3,4 - tetrazolyl - 5)thior‘r§’i’31y| - {1-
el hyl enedlet hi a--¢ephl - 3 - - 4 |- car boﬁl ate. 40 . .
£, k55, 016, g7 e | 50 G Eeneegnysw 77 =o-

fref hoxy - {7(D'- -2 -_forrrfl o% 2 phehyl acet ani do) (1°- netlhyl -
P, 3,4 - itetrazo ' - mathylenedetrla - ceph - 13- enﬁ-r

N -
car boxyl ate T dr yl_ met hyI Dz 2 -

fofmyloxy = 2- 5 | )'{r §m¢a %“&235"’-’
tejrazolyl: 5) t hi. e 5 enedet hi- a - fceph -3 -"eth -4

ci. SR boxyl aqe-_(170 ny. |n rret hanol (3 m and tetra- hydrofuran (045 nm.
®s| added alsol uti bn init@dte trijpydrate (132 ng.) in|methahol
(0}5 m.). ‘The repedt nq ‘%,t ‘@M;;te cPeRCGEze fo] £
petiod of 10 ninufes Jand?t henzt 2 h sodi um bi cajbonate (65 fy.).

After being stirrgd

ofiltered and the filtfrate is evaporated [in 10 vacuo t d; RESS .
- regidue is dissoljedJin 1§ of t hyl ene_cgh&? &4y de agd-l u- ftosn S
filtered. The fllﬁ"ate“b w dh 5 0ds off wa 5% gqueous
_di pot as- sﬁumhyd oggn phodPat € %md watler , drled wi t h {magnesi um syl f at
ngl flltereid andfthg filtrate |s°evaporateer der-: redmced pressur to di ve
_Eg?] oil. Chrpmatog aphy of the 15 grud L@ uct .o silica gel {(10.5 .
g.}] using 15% et hyl

|- 1% VER™gi ves |"CH,-
supstantially pur

cet as 4l uf’
Ignzh dryj rrethcxy - 7(D - 2 -{fornyloxy -}2-
. phenyl acet ami do) } .3 |- Eit hyI - 1,4/3,4 - tetrazolyl - 5 )thi¢nethyl -
-14{ nethyl - enedef hi g - ceph - 3 S em-Ja - carboxyl atg. H 7a - Mt hoxy -

?H?- (D- 2 - for .Iby- h acetcmdo) - (1}- methyl= 29 {93
N=1,9, 3,4 - tetrazojspl h| o - n@(@ig)ghedet Ni 2PCOCEeph - | RN~ dm -
uorzoacetlc acid (0.5 mM.}] is added tp a cqdl d

for an addl__lonal two-m ngtes, the m' ture §s

4- 20 car boxylj c CI _
sofution of benz dr | 7a - rreth- Xy -7 - (D - 2 - fprnyloxy - 2j-
phényl acetam do) - (1 hylﬁ 4 @rtet ra- golyl - 5)thjonetRyl

-NH- | - met ‘yI ened 9ﬁié cr.©2h - H-cem-- lzoxyl atp (603ng ) p5Mis
andl ani solfe (0.5 | .)}. “Phe TeSul t Png sollutlon is stirrpd for-5 mnlites gt
[efr] andgthen 25 tHe excess of trlflucroacetlc aci‘d | s renoved ih vacydo: -
The residpe is partitl oned bet wgen aquegus sodi um bi.caf bonate (15 jg. i 5

er) - ang netthyl ene chlfpride (5{m.). The aqueous phase is

separ at edg and extjr acfe Wi et hyl'ene. chl oride.’| The aqueous] phasq is

thih | ayek ed witr9ét1yl ac t % (5 m. )hanebmdl) ified foqebhR, 6. The-030

%aqgeous. phase is [sepgr xtracteggd wwth ethyl acgptate (2 x 5 m.).

Th¢ conbifjped “30|ethyl acetate solutiong are dried on jmagnesi um suj f at e Jand

fiftered jJand the(filqrate g apoyat edjunder ,educed pressure to pive Hda -

mefhoxy -§f 7°- (D|952 'dhg s[ Y Ao ~CH5 OCH, - B ~CH,~
-CHZ-

e ——




_'ZHQ' senylacetan1do) 3-(1- nethyl - 1, 2 3 4 - tetrazolyl -

~-5)thignmethyl - 1 - neth ylenedethla - ceph - 3-em- 4 - carboxyllc agi i

.35 ~-§ |. 7a - Mthoxy - (D - 2 - hydrogy 2:- phenylacetamdo) - . _ 3
(1-. n@thyl- . . 351, 2, 3 4 - tetrazonP'lé%(hghlonethyl - 1- 54

. net hyllenedet hi a_34 ceph - 3. em- 4 . ca HH-at-e—settrsatt—A—sotut Tom ;

.of. 7.8 a- nethoxy - 7 - (D - 2_- fornyl @xy g 12g- gphenyl acetam do)- 3 - (1 .
- nmet@yl - 1,2,3,4 - tetrazolyl '5) - thUﬁETﬁvr - 1 - nethylenedethia -
seph. i 3- 40 . . em- 4. - carboxyllc acid (30 ng.) in agueous sodi-tm _

- bi nate (30 ng[®8x@J0. 4 m. of 40 water) is §t|rred it rq9n1te e

- for ee hours. Thawsdl ution Rs diluted With 28l . of ter -
2.m- f ethyl acetfatejand then acidifi-edjto pH 2.6 with pH 2 phosph te

‘buff: The aqueoud phése |§>separated anfl-extracted with ethyl acethte (2
k8 " The .conbi nd4d_ et hyl Eetate sol uti nscaﬁe(anu ed w t4ocoemnesi um O .
~sulf and 45 ' %ﬁltere&: q filqrate™i s evaporpted under rpduce

pressi e. The resique ils dlssol- 45 in{l . of acetope and aqueolps

‘SO bi carbonate §(4.32 ng. in.3.2.m. mater) I s added. [rhe acetone ’

S
ophi li zed. t )Eﬂmu
) - B - (1N 1}
t pyl . énedet hi aj- cegh
te powder. By :
nd-descri bed in
tituted
sib3MHeed i §TTie”

such as an

reio I n vacuo ar|d the aqueous solutl nijrenaining is

' thoxy - 7 (& & i

1,2,3,4 -:t etrezol§| J"S)l tl‘ﬁomethyl
m- 4 - carb- 5( : te sodan1saLL~qs a mh
ng the procegdurgs illustrated i the Flow Sheets

in the Exampl es [and by usi ng an| pprop (gg %g “sub
phosphenat e |t herle i s -obt 3
d.- 1l which, uphn treat th an acylatlng agen

ng agent of fhe fornula

55 b) known téchrlques

“those corﬂjo nds} i n which er&} é_s as «f(phgd aboje. These corfpdifrd
further trea gﬁ i f desi ed"by 271 ¢|] net hods descrifbed above tq4 form

-substi t ut ed}. agogs de edhgn the follow ng Tgdble I.. -The
ng equation | - ‘ s

16 _ e é; | 54 and TRable|- toget%eﬁ#
ow Sheets I gnd §J I illustrate 3 vapt:mabiﬂ 0 g entR@ged byl TR
on: ' _ -—~'.Cé2 1,455 cﬁgﬁ :

5 5% 100 5 016 BLE I [¢gr]
-8 (! - »

v)

16 T AB L EjA[prr]

101 CHBI—I’
1 AT

o

3

E | ~Ci, ’_"b - "°c*’3 N

o=0 . .
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o
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102 [,“'“’C"zn‘ 24’ 1N o
N ‘/N : : L o
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103 | |
-
g_ ~cu($), ~OCONH, -CH,,~

R
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54 T ABL E Jerr] 54 - : 55 ' '
' 1,/1__55,’016 TABLE. [err] Lerr] The products of thrs |nvent|on (I)
forma.wige variety of phar macol ogi cal | y accept - ‘abl e salts with inorgani
- and ﬁlrgan: c ‘bassss; these include, for exXanpissgpisretal salts de- rived frorgs
alka[1 netal oF alkaline earth wetal TydroxTaes, carbonates_or :
* bicarbonaj es, ‘and salts deri'ved from pr¢ gEgYs. Esegondary or tertiary anines
\/such as npnoal kyl am nes, 10 di al kyram nes, trtal kyl am nes, [err]
=atkpnol an nes, [errl _al kanal Jamnes, [err]. . al kyl- 10 enedi am nes..
M Nt di ar ai kyl [erF ‘dl kyl ened(r am nes, arfal kyl afi nes, afji no-substit §t ed
—tery] al kpnol s, - di-Terr] al kvl)am nd- substf t ut ed [¢rr] & kanold, X
am po-, pblyam nor arld guani di no- SUbEtI tjuted [ferr] al kgnoic acids- dnd

~ni‘t fogen- gont ai ni eterocyclic am fles.] Representative¢ exanples i rcbwglé'
Qatts dertved frofPsddi Lﬁﬁsﬁy sodi umJg; (). cafbonatg, sodijufy
: ; 3 (9) o . .
si ym car b@nate, pot_assr um ‘hydfoxi d¢, calcium 45 |
ylam' ne, tri€thylam ng, piperidine, forpholine, quini nPe

—e.

“bi‘cqr bonate, - pot
carponatgf trinet

| piSiine, pgot- am ar gi p=Re, pr§cai ne,| et hanol am ne, fnor phi ne,
_bénzyl am e, ethy ggedr ' N di bdnzyl et hyl enedi gni ne,
. “di-etthanol @m ne, perjazi . | rretzhyl ani rjoet hred{@H) £- ani no--ocx

2-'mgt hyl - §- propanpl , {t heophyl Ii ne ‘and N-jrethyl gl ucam' ng. 20 3 . %’h‘e
~sal tfs canjbe noho salfts as tBe nondsodi umsalt ob ar'ned by trdating
one| 20 equi val enrodf} s cid{z xi de v th" one. equi vallentN~efNt he fr oduc}
_&#&);; m xed di-salfts ey e_ tal 2ed by treat-ra(gagn§ eq LyJ!L JL@;i -0- | .

-salt jwith one edui-valent of -a diffdrent bas&. “Alt rnatlsvely, dalts pmy
eat ijng one equigval ent qf a base - havijng a bival ent-

Q)

‘be dbtaingd by tr

catijon, sygch as’ cﬁacr um hydggisi @, Wi th jone equival ent fof the prodyct 25
(ﬂlﬁ%' l.n addition, Aed salts @nd esterd sucrcrts(@&hose obteagead by Le@m-*a.t ng
The produgt 25 (I) ith N20 equi val ent |of sodi um hydr ¢xi de ant t he -
one lequi vdl ent of}_ | ag trcla areQal so fithin the scop ofN"t'ml‘b mnentroF.
- The pal ts jof thi 4¥hent NON pr e pﬁar macqdl ogi-cal( yzaccert-a-d.l\ejem:pxr-eo- '
derilativgs = 5¢ - \\C/' CH, - T
1‘“{455 016 E - . . . .. 7l . .57 whichjcan be usedjas th

ve i ngredient| injsui ta’BI e ugit-dosadge.pharnmaceuticgl forns. Al 4o, ._t-hgy

e corfbi ned Wit h jot hg ug§l to-provi de conpositiofs having a Qroad
spec rum act i it 4 | H-c én, ‘the dal TSl qg al softhe ¢ espqndi ng}
4 L2 Swund] W |

est:el and fam de deri jati ave utilitly as 1n medi t.e unds
$pfri ng f he carfooxylic acid 5 :iprodycts. illustrated by formul afl,
~NHpr.f. - B - {5 THe ‘produg¢ts (I
may. &l so converfed t I[hedk & Erespordinginboo- anddi - esters @nd nopno-
and ¢i - ang des f r-e>anp| % vanonxyn%mg L@or i benzhaydryl FS| or
al kyk, cycl oal kyl}, afyl or aralgyl esters, for“exanplel the nethyl}] ethyf,
cycl ¢- hexyl, phgnyl and benzyl é%ters qr am des, dian{des, N-(-[efr]
al. kylf) am des, N, N-di{ 3 .10 ',[>rr]alkyl)a des,
NPar gl kyl afri.des, NPN-draraIyIanldEs or Reterocyglic anrdes such., 10 |
12 | l ' ll . . ~CH2-©'0CH3 H ~NH~- "
o . 0
=CH.,*= . .
2 -
lcx g- s

B 113 T 2. | -clemy)y; | -ococm,  |-n-
: - 5 s ST .

114 C— _
~CH,C(C1) 4 . —OCONH, ~NH-




cas the N-net hyI and N-et hyl am de, N, N-di net hyl ami de, N, N-di et Hyl am de, .
" N-benzyl - amide, N, N-di benzyl ami de, pi perl di de,: pyrrolidide and m)rphol i déjf

S Of partitular interest are t he foI | owi ng est ens: 2-thienyl, 15
< ‘met hyd t hi obutyl , _
“15 peghyl al |yl 563 pent en-1- yI 4 penten 1- $455,006 pentyn 1-yl, 20 56

Al t hi oet hyI - :
zyI, - . 3-buten-1-yl and hﬁeﬁeﬁ-ﬁg—%—yl Met hods. for the
Fati on of the esters and am de derivatives include the reac- 25
of the carboRgkT Td nali qe w (jh
: | or- 25| phehol , fomrR exanpl e, t hanat® et handl , c¢wcl ohexgnok, |
" afcot ' =y T Theam e agrivati ves \VALYL:]

am ne, di al kyl @i ne, arfl Kyl ani ne ‘or Reterocyclic ag;[ ng.
§ and ot her cpnventi ¢ metﬂhods for{ the preparatign of the 30 3
and ami des| W3¥] B¢ obptH&s to those s ‘I%?éd in f|h&%® s -N-
BIs -t he novel } cephal O ri)‘ﬂé e val pabl e -anti -'m crjobi al subst gnces jand
icti ve agains v i ous gram pdsitivel and gran negatli ve pat hogerls ‘such
Lillus subti Sal nonel I schottnpel | eri and. Prqteus.vul garils. Thus,
g ee 'aci d-and §€e01 ) th salts thereof such as janm Mg any ngt al FJ
particul ar 3 & ¢et al andj al k-aﬂHO{’éz 35 | -8 ear h reteis
[§ rengvi i ble

are useful { bacf er Né=fed _and can be used for Vi ng stiscept

a 35 gens ffompdental - a¥ medi cal equi pnent, for {separ agg ng -
rgani sns, .aphd fpr thera- ‘peutic usp in humans and aninmal 8. Fdr thip
| & purpose phhrnakol \ .acceptapl e salts with Jinorganic arjd

.0l ¥ C bases suchlus]t RO i N t he art-tar(dngsed florotdwm ~NH-

i stration of]penyc sJ{and cephal psporins can bg utili %ed. Hor
#e. salts sugh nefal and_al kalire-earth netgl salfs,
1i nEry, secopdarly and ‘tertiary am ne‘ 40 salts carj-be used for| thi‘s
5c. These. salts kan be conbined with pharnmaceuticglly acceptall e

and solid yehikle 0 fornoswtab e ‘dosage unit fforms such gs pil

S!
s, capsul esf,su po M syrups amL‘HQDC&jrs wi Py be pre‘rﬂa‘red
% ordance with wel | Qe SRg€rdur es Phar maceuti dal | y
table salts, }whikh may be forned us ng knomn procedures ' 45 10

he conpound; of| the invention, include (a) inorgdnic bdse sallt's sukth
ali netal, €. g.__ sodi um and potassium. alkaline-earth e.g. calcium

ganic base procai ne and di benzyl et hyl ene di am ne, salt's and (b)
ddition sal ts e guwm bdhapipyedinted kHao the prodhgrdillotyetedrinc the <hartbone; in W ht r| c,

oric, toluene-B= Hesmle T tof thecpompounds
oo S0 SR R o AR o L
t

inistered in ofﬂﬁsn@'&r&mn(nq apdamwsgadv abawe

§ es of est ers t&b&tsalm»g{ntmdmnmm oxgmebaas,eh@tsiréu®, fof exatlneleh’@ﬁf%s H‘Enol S,
bt ans, and 't hi omeﬁ)lfreﬁelkeh ak ‘Hé metg)hydrprdes, cppqna Ca
- ts the adi ¢ %} sec a orlternar eﬁ su

en 107 a nesy es,

ry butyl, sub élclf: &lg 3 M rali}lcbq_@-&kﬁéh'&d]ﬁﬂuhe@ d’ﬁlkyl:ﬁ:ﬁnes, axmno-s‘iiﬁdnhlydd

i mi dorrethyl ptb,enﬂlcaydls, bstm-betd,t..mmda h‘ewas tcdem a&m minon,- Démhﬂ‘Phen-

b/, B-substitutasd @Pm"gm’-%'hﬁ@h“eésc 211“219'6 %@ {. cmmmmg & heterocycll
ng{f)él

mm hydroxide, sodium

$ tut ed benzyl samd& @Binipe, protairmkhemnqummepmmemlm bybamg| ethylenediamine, N,N'-
ni trobenzyi , ZdItheletlwkmeﬁemh I 4“’“ 63)3}{ Heid é’r‘ﬂ%‘ﬁ’ﬁ‘“@%&‘}l &Wéﬁzyl

dryl or 2i)ubstl Bt AH’é _sa suc
xyal kyl such ASeqftiv 92%8@ ydr&'idemlfﬁ% O DMMHBI ¥ producb{)); mixed di-salts
may be obtained by treating one equivalent of a mono-salt with one equivalent of a
different base. Alternatively, salts may be obtained by treating one equivalent of a base
- having 2 bivalent cation, such as calcium hydroxide, with one equivalent of the product

- 25 o (1). In addition, mixed salts and esters such as those obtained by treating the product 25

-(1) with one equivalent of sodium hydroxide and then with one equivalent of lactic acid
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7B-4s2- Thi enyl acet a ) e ,”3 nodet hi -fembered monocyclic

20 %7 8 (2- Thi eni’ﬁ %1‘% Gt % %ﬁﬁgmr%&mg&gﬁiimpm@éyhcl d.
18. Benzyl 7B-thi ef), ﬁeﬁgxlm ﬁkacrac-, sy, [sebstinned (ﬂe;trbnyelu;ephat R fntugdro-19.
Sodi um 7B-t hi eny| agetam ntqte@namonmﬂ%ﬂeﬁhisd’d@fﬁﬁa# EspriFansyioEs. ca‘??fmy BaiPin 30

7B-4ohi enlyl ac8@ani d{S‘m $H e Qb AR E1a2 5 .21
Sodi um 7B—t hi enyl acet %‘F%anﬁaro&%g?hl acep al ospor anat e. :
25 o
E e R’R“CH&Z—
55 -

where R? is hydrogen, amino, hydroxy or carboxy and R* is substituted or unsubsututed

pheny! or a substituted or unsubstituted. 5- or 6-membered heterocyclic nng 5 35
35 4. A compound according to Claim 3 in which R is 2-thienylacetyl, 2-furylacety

3-thienylacetyl, 2-tetrazolylacetyl, D-phenylglycyl, phem'malonVI 3- thxcnvlvnalonyl or
60 a-hydroxyphenylacetyl; Riis hwdroom, methyl, 2,2,2-trichleroethyl, tert-butyl, benzoyl-
} - methyl, p-methoxybenzyl, benzyl, benzhydryl tnmethy!sxlyl or methoxymethyl; A is
| hydrogen, acetoxy, carbamoyloxy, I N-methyltetrazolylthio, 2-methyl-1,3,4- thiadiazol-5-
40 yl-thio, or pyridine and X is a divalent radical selected from Qe —CH,—, or
' —NY— where Y is hydrogen, benzyl, formyl, or methyl.
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22. p- Mst hoxybenzyl 78—(2 th| enyl acet am do) 1 oxa- det hi acephal ospor anat e~
23, . p- NEt hoxybenzyl 7a- nethoxy-7-(2-thienyl acet am do) - 1- oxa- det h| acepha
--',sporan te. 24. Sodium.

Ui7a- met oxy- 7- (2- t hi enyl- acet am do) - 1- oxa- det hi scephal ospor anate 30
--'25.. Pogassi.um . _60 1455016 -

- 74a- et ?oxy 7-(2- T hi enyl ace zg;m dgﬁ yi Wu J] g‘et hi a 0
: ~thienylacetarido ethy] -dethiacephalosporanate.
g ph- 33em 4- car boxyl ate. 6'2 (( 1enylacetamxdo\§1-mcmxlcrLh%ﬁetmacepiaiospgranate

- met'Boxy- 7-(2-t hi enyl a¢e$oﬁﬁi}nd BaifenIReEmMb P X yxalTEde
eph- 3-em 4- car box¥ &tdexm Z@(Z’-phxwhdm;myioH—D;cthylcne-l-dedna-S—met_hyl -3-cephem-4-

gg- 28 él)t:llhlu(r)n 7 éZ t théWgY alg‘(g'o t}uel}yla%égm ) E3r-]c!ar%c e(% ?{'}lrn%thylgf’metgﬁene-qrba&ue-
~7a-metfyl thio-7-(2-t hi'e %gs-ca%wag}z'-hnw&edﬁlda)-Q—Qﬁ@d&ﬁbl@@ﬁ:@&xﬁﬂ&k@-l-d&@ia&-_
7B (‘D%%- Phenyl --2- hydrgepyeacetamﬂ 1-nmethyl -1, 2,3, 4-tetrazol yl -5-thio-
met'hyi"§- 1- oxa- ddPhi a- % é%@wyipcetaa@m?»-a@@xymethyl- -aza-1-dethia-3-cephem- . 10
7B-(2-Fetrazolyl aceta }I& | | - -
40 oxa- det hi a- 33GeHtHelk: &?[E%%ﬁnﬁgégéldgm gb%&%%&%m el LI W

thi enyI acet am do) - Fa- nsstihaxy 74(2fetidyheamidd)- Mpﬁmmanphaﬂyo)-l-mmﬁm{ €.
edzyl . dethia-3-cephem-4-carboxylate. 15
yl acet am do 7- %’lﬁf‘?"‘;) g Tbienlaetaiday; Sy dagrymetidnlapethylanes 1-deghia-3-

|- 7B- (D a-ami 6F $kET B dombnfiasnel). & Raf DS 8 ik AN mA5

aci d. methyl)-1-methylene-1-dethia-3-cephem-4-carboxylate.

7B- (2-TRPenyl) acts: am-(mm_e_nymmoéﬁm@mm@ bsppreriqasidani ¢ aci d. 35. 20
7B-(2-thienyl)ace %a%? o 7 lftl;'z A% 1) tatr;ll"&%)-l ben 'ammoq ﬁren aos%ﬁalé;ceéq. 36. ‘
7B- (2- t hi enyl ) acejRgidils Ao iNEhyIeLahEs. Lo hib hh RERh RS ba At 6. 37.

- azi do) - phenyl aceztnsbdiim -fﬁ&h}l@c&meo datemylaﬁia@ba&;asgm@lb@&hmeam d. 38.

7B- (D- a<azi do) - pﬁeﬁydnac éﬁ-atm'xmpe@mid y-d+fermymido-derhiactphaietphrpbagm e- de- 25
3- cephem-4- car b hox%n -(Z-th-enylacetam1do) 1-oxa-dethlacephalosporanatehal

i do) - phenyl ace SR8y |78 BT RRT Ry I e sRridn d- e fifigpephalo-

m 4- car boxylic aCZ4d Sodem TeBindtAdxy7 AP HMylacetamido)-1-oxa-dethiacephalosporanate. .
I'acet anmi. 8®- 3- car b2bnBythss ﬂemwxyﬂmwlmanldtet%yamxmmyh -oxa-dethia- .30

m 4- car boxy] i cee8¥; '4-Lafb°xylate

T S AT £ St g

do- dethia:- 3 - mmxytf&nzyx ¢@ﬁ1@£ﬁ9ﬁl’ﬂol7‘3(Zaﬁfcx@labﬁﬁdd)ﬁ-oxﬁaeﬂn%@phalo- |
7 - (- caspbhonye -“thienyl)acetam do - - ‘car banoyl oxy- 35

_ 2 Ta- -7-E2-th tamida)-1 :
1 met hyl ene 8d§ - -z‘f mel;ég 10 %}aleme nz;g(l’-)lﬁet}?l %4(}?&?23@ thxo-

r--

N~

m salt. 60 thia-3V yh

cet ani do) - 3 ™ 7 {2-Tetra -3-( 5344 4‘thlad1azolyl 5-thiomethyl}-1-

| ) t hi om& hyl ]oxa-d&:hm 3¥fﬂﬂ1hy44&mox-yhdjﬁid”ll a - - hem - 4- car boxyl i c 40
di um sal t.- 44. A 3r oBeusyl fb(z’ﬁh@wﬁwtaw@oh7«cmﬁwﬁdne§syleeerh¢%ﬂmhﬂ°-

_that conpri s¥¢ “F‘%a]tz'm-%m@a@a%dyg 15 ol ! e acerfides

16 - 3 3-Methyl 78-(Dor hé;h falla b-Be Bifghinglﬁ b-

re as deiﬂ ned dxmchcm m ?L y [gr(r altmsmog‘ pbI ockf ng grogup and both [errr]
is Hym bb@hefwk)acaiael ﬂrmlﬂeedieﬂ@r:

< agidne or
ut ed henzyl i dene. % nﬁﬂg_ ﬂ:naczganl:égcj- -m::;lh ?37 deff gg at&nd i f
ry, removing.the 3¢ J( Hﬁn et xﬂﬁm'{:blé/ -@&hx@u Jospdranic acid.t

t he des$d ed pr Odl8CtSod1um 78- (D-a-aZIdo)-phenylacetamndo-3 hvdroxymethyl— -methylene—de-

process accor'éjlaﬁgemlbmefcaquylftlt in which both R's aref p?d to form
B-(D -a-az1do)—phcnylautamxdo—ii~carbamoyloxymethyl- -methyle; ne-dethxa—
3-cephem-4-carboxylic acid.
s 40. 7B-(D-e¢-amino )-pheny lautamxdo—?;-garbamoyloxymethyl -1-methylene-dethia-
55 3-cephem-4-carboxylic acid.
: 41. 7P - (2 - Thienyl) - acetamido - 3 - (1 - pyridyl - methyl - 1 - formamido-
dethia - 3 - cephem - 4 - carboxylic acid betaine.
42. 7a - Methoxy - 7 - (a - carboxy - 3 - thienyl Jacetamido - 3 - carbamoy]ox}-
methyl - 1 - methylene - dethia - ceph - 3 - em - 4 - carboxylic acid disodium salt. ]
60 . 43. 7a - Methoxy - 7 - (D - 2 - hydroxy - 2 - phenylacetamido) - 3 - [5 - (1- 60
' methyl - 1,2,3,4 - tetrazoyl)thiomethyl] - 1 - methylene - dethia - 3 - cephem - 4- o
carboxylic acnd sodium salt.
44. A process for preparing a compound as clalmgd in Cl'um 1, that comprises

treating a compound of the formula:
| * € L M s %

&

S
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i dene group and the startlng imno. corrpound is first treated W|th a
cat al yst and 15 . then acyl ated. -3-

467 A process acgordl ng to Caim45 in whi rret al catal yst [ s-'[ }
——crr'—r:ro

n; iL IS a Ilgand sel.ected 10 frométal o, car bonyl., cycl opent adi enyl

or phenylcyano and nis.an integer. e ,?I_-__to t 0 - val ence
requi_-re nts. 47. A process accordi rf?ﬂ o m 46} in whi ch the netal
_4_cat al yst process according to any

i s palladi um chlori.de. 15 | #48.
-one off Cljai ms 44 to 47 in which the aca*l%tlng en 0 fs of the formula:

C? aim2 and Zis a

ia-25 [err] §n which [err] and [err] are as defin

_q.hal ogen a_%om ) 49. A process according to Z2ima4g in which Ais
hydrogen,i[err] al kaﬂ%lcﬂ)ﬁy B £ X are as defined in Claim 1, R¥ is aGRERGEUP QXY bedl R's:

m-pyr i donilufrr - is hydrogen or areOin&iCo fofm Pr2ARER oR EubaitalidrignzAyifdessl saoum wigh 4nn
whi ch..t heir ad| cal- 3Bacylating agent and, if necessary, remov mg the blocking group to form the free acid, -

‘ia'[ err] is 2-thiehyl -acepy “Ceﬂ‘e Eft‘ c i
1-2-tetrazofyl acetyl, Neohi r°rf g0 3 ﬂﬁ%tmgji( ftsh %ﬁlééé,ﬂma;o m”l}wzydenyl
3 thisdnyl mal onyl , Orthé- §1 &Ct ed hy roxy 25 . phenyl acetyl and [err] i.s

-3-hydr ogen, inethyl, 2,2, 24d Ai pr&ths@m&tiinyko Clhigw 45-i whigh the benvz@ilysrat MLl wher@ Bt 10

“net hoxynet hyl .. : L sydpptiipdiepy) opplenycyans and 7 it HUEE §
7B- (20-t hieny! acet am “d0g7. haetomeg &-GEhiALERI@ @5 RRRLRRAIR: isSpaMidashiced
by trentiag benzyl Tehbeitz al d| m no--1- met hyl ene- 1- det hi acephal osporanat e
“with 2-thgenyl d8et yl cMBoAipeess @eprding to any one Omalm4bvdé@s%lll@dbwﬂﬁ‘wg agegt 15
daim50 §n which befoithe fpmas: _ p; enyl acetarnjydo) - 1- - 30 .
‘nmet hybenes 1- det hi acephal ospordnate is producedl by treating. benzyl,
7B- ami no- {- net hyl - ene- 1-det hi acephal ospcnwrat[,édz th 2-t.hienyl acet yl

,.p-met hoxy enzyllo ben? Pﬂa %mnwltqnemm Nmbetnlz»hgsﬂglmbthrqfﬂm ip & Jiga Tgft‘;g

do-chl ori de. Iz53 ‘A process: acc;)qrsl)&a ?ﬁﬁa“é’ glz whi ch’ bgpz yl g
7B- (2' -thienyl aceta aUéi hﬁ"ﬁ‘ 51 duc

fa-t r €aBhng benzylzo7B- agiwts %‘,ﬁ”ﬁgg,ﬁt‘,‘,& © % Fp%gg 4‘ lé’idr°§%)gr%éha§9n°qx’iyh )
2-t hi enyl &cetyl. chl ori dﬂ) Aprooessaccordmgto Claim 49 in which the radlcal 35 54 - A process -

accordingito Claim44 in which sodi um 7B-(2' -t hi enyl acetani do) -.
~3-car banp | oxymet.hyl - 1- met hyl ene: 1« deth| a- 3-ce em4 car boxyl ate |s
“prodased by treating._benzyl :
e. 7-benzal df m no- 3-‘car bam)yl oxymet hyI 1 metlf'uyl ene- 1- deth| a- 3- cephem
o-4- car boxyl ate with 2ist hitienylhcessip t2/furytiodndy Bdlas;nylaetybv ngazpmacebenﬁsquted up- by

1. hydrogenai 40 Phemﬁgcvf @Eo;s etf:e:éme#ny 5,%4#’ hé:;:aﬁ% efigésrfiﬁlﬂha ; In?nzs

the #ee acid \%Asths pry ’m
lo-44 i.n whi ¢h sodi um 7B- A él ﬂ)r@ 955’0 in which benzyl 7B8-(2'-thienylacetamido)-1-

3- car banmoyl oxynet hyl mélrhylena—i liexdetehta&s;ﬁraaap he;mdﬁeeueuybm ateyl Gbepradtimioed- by
“t‘: treating benzyl methylene-1 -detluacephalosporanate with 2-thienylacetyl ¢ londe
I

"Teamno-§-car B g AT SRS R Rt L S -

- by hydroggnation in 4553t h@r@ése&edsrdlﬁg @fClﬁm(SatnalvMsﬁ beazytl 74-( 21allidnyladeramilo )-irg
wi th sodi bm bj car bon%@eﬂlﬂccph;lospom mﬂmtd \pg treating Beneyl (7BEmg- 1'93\3'@6‘H*fb'ound

- of the formil a3%in wiPRalpspomnsr iR Al | RS | adets Ie”]
de- ;[: ct r%lﬁ Eﬁé ?‘E Yg-.@cfh E£ égtﬂén'}] éet ﬂﬁ'cﬁ:)

i s azido, a'm'.np beng.als mo&lSHyﬁ&hﬁ 1 Nk & is produced by

D

aa- ' ' _treating benzyl 7-benzaldimino-3 -carbamoyloxymethyl 1-methylene-1-dethia-3-cephem-

. o a - 4-carboxylate with 2-thienylacetyl chloride, removing the benzyi group by hydrogena-

ua- e T o .40 tion in the presence of a catalyst and finally treating the free acid with sodium 40
R bicarbonate.

lo- - ! oL : 55. A process according to Claim 44 in which sodium 7B—(2’-th1enylaoetam1do)-

- ) ' 'y 3-carbamoyloxymethyl-1-oxa-1-dethia-3-cephem-4-carboxylate is produced by treating -

£y Ll ‘benzyl 78-amino-3-carbamoyloxymethyl-1-oxa-1-dethia-3-cephem-4-carboxylate with

; 60 - V- 45 . 2-thienylacetyl chloride followed by removal of the benzyl group by hydrogenauon in 45

'\;' ‘ the presence of a catalyst and ﬁnally treating thh sodjum bicarbonate.

ses -
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5 § 57 A conpound. accordr ng'to d ai m 56 I n whi ch [err] S
':hydrogeh [err] al kanoyl oxy, " .5 heterocyclrc thio, or carbannyloxy 5

' corrpburr -according to Cla|m57 |n whi.ch B| 45 ﬁogen and [err] is amng
- benzal-ch m no or - : [ dimng.: 5@ nrmmmri accarding to d 3782

. 58 in ich [err] is 7B—§d~q,q 60 A corrpound accordi ng to
.CGaim:30 in which [err] Is hy r(%!gieorf]tharfrémflERR is acetoxy. 10-61. A corrpound
__accordr g to daim58 in which [err] is b&nzal d¢.m no or substituted
'__benzal' mno.in the a or B confrguray,aro‘on._ﬁf(A onpound according to

1 b anin :

o
‘Br-in which B'i's nmethyl and ferr] i$ benzal di m no or -
- substi’ #9t ed benzal di i no. 15 L 6?%-#-.«2’ mgaQd aczordr ng to Claim62
N Q) [err] is 7B-amno. ' 15 64 YA cé&#pdlnd according. to 3
. 'CI ai Mm@ in which [err] i's.benzaldinino or. subsa-m(rt ed benzal dim no.and is
' e . or Bconfrguratron 65.- Acorrpound ac rdrngto Ct-ai'm 57. i'n- whi ch

¥ hoxy and [err]- s amino; benzal di'm no “or substituted benzal di m no.

366. A corrpoung:Pl %@&%Fh ? x%#aPsrﬁﬂé@druhCm l:hﬂd[% iy pzidosamipp, herzsidr. ,
-~.207.67: 74\ conpou acc AT | or
subst i Ut ed benzrggl di rrhag?;g Q o,rcg,l?:jir@ toia:l“gkggn éljj\l‘ ath d:%%‘?.ﬂ%mo gxﬁound >
accordifng to G ai m56 i nsavA @hpcBnd Sccéremg fo @ihitayd7 mhmh Bris lrryld&gqulandnr‘ts g,

am no,” benzabwgadinivo orrsubstityted pangaldiingenzal di mi. no — 69. A

accordigg to O%ﬂﬁl‘ﬁé‘imd m &581 by ch%(ﬁiz'f-dm en and.A1 is aeetoxy 25" 19
6L A

pnpound accordr ng QubHtuted
Ut ed benzal di ﬂb@&]cﬂxﬁiﬂoln&hdertBh&lﬂ@urMonB conf | gar at i on. 71 Benzyl

b- 1- net hyl ene- 1- dé?r I mﬁnglaeg mgagré;!aen 57 in wilenB o methyl and R® is amino,

7- ani-Agg 1- oxadey ?r ace & PrARRfifuted agyzalciming 7 _
v mpour accor ing to Claim 62 in which R® is 78-amino. 15
7B- A - 1- oxadet hi aCEphé’i A s Hp oAt ggdto Claim 62 in which R® :sﬁenzaldxmmo or substitutad30 '

74 |- 7-am no- 1- baazdjﬂaameslderehroapam AWBPOr anat e.

f*!

-3-(1-nmethyl -1, 2653 Wmm@zqg ﬁms Bﬂjltalm ii'n!etWIhyh Biis me@WIaethB‘ isamitioq -

2m 4- car hoxyl i Bg,gz GFgubstity
o[ acco ic - 20
3-(1-methyl - W \Elﬂ/ r%éxlf;uﬁ'l)ﬂi[mmo?hlé subsntuted
i a- ceph-4-em ﬂenﬁ‘aﬁi Q&lﬁ‘theaorﬁ conﬁguratxon .

' Benzhydryl 68. A compound according to Claim 56 in which B is C,.. alkyl thio or phenyi

i 7- a- met g%lthrﬂ‘l"@% dgmgm zwﬁgglgg# idingp 25‘
§ - et hyl edet.hi m é@v y %QZMoﬂsubsnmted '

nyl thio-7- B‘(Dbdﬁta!dirﬁib@ ¥ ih g8 aeamoa aragior]. -me
tetrazol yl- 5)th|ﬁmnyl7£-immu thelmdedemaapp bpn@afe-m4 carboxyrate

¢ /B- Agno - 3 Zz? ﬂ?l °xade ia °°P°E“H‘F‘ﬁd| azol yl 5 - 30 '
N hyl).  oxa- no_ g ‘ace acc%wros cakhoxyl ic dcid.” " 80.

4-Be oxycar bO nyl 3- m?ishy I’mﬁxm-ﬁpl' gm'tﬁtféthyﬁﬂ-methylene-deﬂua- '

P- 1- benzyl am napldbtﬂmm ﬁﬁporanr c acr

b_1- benz %am no- rﬁeezrh aWbe%‘P-é'rﬂ'éméﬂrleP: :445“"‘2013’1'5 Ythiomegygl-1-methyl-

b- 1- met hyt.am n¥<: Rt x@%‘ ?3% 0S4 zﬂ}ﬁéhﬁl- -(1-methy1-1,2,3 4-tetrazolyl-5)thio-4D
\ni o= 1- ani No- gahyli ety aaaﬁslarpmalea. eyl
Bl di mi no- 1- met hy| Z8ne-Heazbpdrili a@ rﬂa@patrmbexeﬂldBemyrt)-S -(1-methyl-

. ?bﬁintz'?lo m nolsi_\_, ﬁmpge lygig;rrgnq?g Exqré?*rmﬁ% geafgwlg;el)ee‘nzgydr yl. | 40

35

\ﬁ

: ,7 nzyl &eqx tbox
- Epor anat e 80. 4-Benzyloxycarbonyl— -methyl-7-amino-1-oxadethia-3-cephem.
Benzhydr yI : 8l. 7,8-Axmno- -bcnzylammo-dﬂthxacephalosporamc acid.

i trobenzy] i denearfi2 -1-benay rm- cephalospepicasig yI 5) - thr orret hyl - - o

ne- et # acopn- el § rg&r"% g T &) s

pyl thio-7-B-(p- -ng&'r ?ﬂe kREepYiosporanate. :
tetrazolyl -5)t hlwr’rn&nbw I7-p1mﬁmhylhm mnﬂylammdptua&plﬁm;ﬂmme: boxyl at e.

87. Benzhydryl 78 - (p - nitrobenzylideneamino) - 1 - methylene - dethia-
50 cephalosporanate.
88. Benzhydryl 78-(p-nitrobenzylideneamino}-3-( 1-methyl-1,2,3,4-tetrazolyl-5)-
thxomethyl- -methylene-dethiaceph-3-em-4-carboxylate.
89." Benzhydryl 7-a-methylthio-7-8-(p-nitrobenzylideneamino )-3-(1-methyl-
’ 1,2, s4-tetrazolyl-5 ythiomethyl-1-methylene-dethia-ceph-3-em-4-carboxylate.

e
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63 - ' o .

62 L 1, 455, 016 90
Benzhydr){l 7-a-met hyl t hi o-7- (p nit robenzyl i deneani no) 1- met hyI ene- 1-
thi acephal osporanate. 91. Benzyl 1.45
nzal dl m n0637a net hm(\/ 1-net h\ll cne-1- Hcﬁ Pﬁbahnnlﬂf\! Gspcr anat'c 92- DC'_H'LyI
7B‘ azj do{1-net hyl ene- g4 d@&rﬂh\ﬁ?ﬁ pmlnﬁﬁﬁﬂﬁ@ﬂ@ﬁ-ﬁitrob'imyhdenearmno) PhethPenrzlyde-
7- azi do- 1 oxadet hi anephadspapaicanat e. - 5
 Benzyl. -7/azi do- 1- benz leﬁmbi'-li@tz:mxmephalh@ ° e-1-dashiacgphglosppranate. _
- azi'do- {- met hyl ani no§3| Myljée“é‘ﬁ?frﬂﬁg o g%gg a:"“p"ma‘e s
-4- benzyl ¢xycarbonyl - WT ,d%x_g_b e ¢ hr@sp&axﬁ@phem 97. A conpound
according to Gaim 6395 Bendfli7CBid¢- erxreihvrhramhyammmoamnageerr] i s acetoxy. 10 °
98 A.cafpound accor dbtdg-tewylckygdrbonde- mnhwvﬁ-laeﬁp- -EY‘* thiag-q4 +an xy[ err]
is acetofy. -10 99. A% AomRvEd d areardip mrﬁtlmrgé oy i Q‘ﬂ”ﬁ:" ﬁﬁﬁ{lgzg 10
- hydrogen a”d {Qar r] 9@ iﬁ%&iﬁaiﬁ@ dm?\olQﬁQ&% Mhmlﬁ{}azrogeagn&wmm of
the formfi a : Aprocess for preparing a compound of the formula:
d- [err] 15, ' and its 7a-isoner vvhere[err] S as defined in
;yCIairgrl [err] is aprotectrng ‘group and‘/['err]x15 is .-0-. -NY- where
Y is as defined in Claim1, that c s reatyng the cor--lSrespondrng'
0, 7B or 7alazi do conpound with hydrogen in|the pre ez_ pf a noble:netal -
~catal yst if ol | owed by separation of thé/oo 'ﬂ\ process for -
. prepgring a conpound of the formula: 20 [err] 130 20 in which [err] and
dX are asi-defrned in daim1 and [err] is-a pr é’é’trng group, that com 20
I a- - ' prises first igeating the correspondi ng-
0, 7-hal o-7-lim no . corrpound wi-th methanol in tc{]}?;e(?lr eslfgqe%\;);rﬁggggze t%f rmht he
7B- i Jgi no-j7a- met HoX Yan@ @SrP@iserakr ahete ! dcas idefgpe lat, r 1 the
ed preslglnce of atb aci ds edd-aloy s-tN‘i-o where Sripjast @“‘ $ m‘gcg e ﬁ%ﬁ}eiﬁ;ﬂ
102. A prjocess accor 7a|aFrF‘B§’"}ng, RE" Pase s srlver oxi de,
0, barium 29 oxﬁi‘;l'é,ySt Yﬁgg m n@h cnpb@ii By ihefkrea:

- 25 3. A process for pre arrng a corrpoun of the fornmul a: 40 45 in whrch
ed [err] and X are as - defined in aim1l angéflerrk is a protecting group t hat
com 50 : prises:fi rst/mrj-ec{—r—wg/t h correspondl ng 7-imno
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