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t he 43t ay geaemh&ﬂdw?l adeU] t I]rmyodﬂehnson- is an

al kal i-. mm!e)%abmﬁeman- 1@& amtnbmtfccamvxtdattueldbut s m}l that both
t he 3- OFWQPP joxa 1ol b and the
ami no Qf ‘3'% Q%L F[}apusl y %‘f% - lgfg;@j:gmﬁpnwerchange

bef ore. acyI at ed by the sane amy @ptps,théﬂa yeiding thel coozact i on t akes
pl ace, . the- jf‘he resul -t i ngposesmepresgeied ‘[S’I'}Wf%‘!‘a W’y has -Where W
reprgsents -X- COOH[ Y o h . antibiotic ag such- but is able to
reac corrpound [1] \c. n be produced by: . reactﬁ\;w th.a nucl gephilic
conmpound in' such . a: 100 .3 - hydroxymet hyl ce ‘(ﬂs“porl n [l [ with a

“that the. residue of- the‘mﬁudeophl I'ic conmpound corrpoun(alr)of t he general
f ormul a [[where X has thsamemm@Mtowtmgmi zeph) DYl GO o‘anﬂJfl t he

cephal os orel | ' -compoundt and R' has the same .pound
repr ese[me, e %an,ﬁ%égéf ; meamng aspodeﬁned-abdvexK - hnoo-
cC . 0. - 105 O 01l Inp ,
an,,  ~m—m—m—m—e—eee coop .r) [where' X has the sane neaning as

~ defi ned her ei nbefore]. wherein Rl represents a
resi due of a nucleo- As specific exanples of the conpound philic

corrpound and R‘ has the sanme [HI], there may be nentioned, for instance,
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The nucl eophilic conpound used for this alkylamno (e.g. 2 -
sul phoet hyl am no), reaction may be anyt nucl eoph| lic corrpound hydr oxy -

Cl4al kyl am no (eg. hydroxyetnyr —Capabte-of—TeptacTgtite S acet oy
groupof --aniiro), -G _, alkylamno - O, 4alkylamino a - cephal osporin.
Furthernore, the reactlon (e g. 2*- dinethylam noethylamno or 2 - tri- 5
proceeds-at a rate ranging.from4 to 16 tinmes nethyl ammoni unet hyl am no),
acylamno (e.g. 70 that of the 3 - acetoxy conpound and al nost :
acetyl am no, ; s2 - dinet hyl,am noacetyl am nq sm,mguant [ tat ively. 5

2-- trinet hyl aQmOmiITECECY AT TTo - 15 e crepphrt OUmas
ol ude'al Koy o N TR e i HE ey gg,g@g-fgﬁfﬁm
het er ocydi c thi O|c@aﬂ96{tﬁiﬂﬂ:mgw : &ummﬂoy

i ng one or rmre r#i tapbeipeperia - Hurtherniores [th waéacu szsdmhthﬂgmmthh?m zn-
hydr oxyet hyl - Wﬁﬁ"’ afe ﬂsegffﬂngﬁ ! %ﬂp ey gmﬁy}h 1), apfamino .nf?fr 70
acyl oxyethyl t h| o] ‘2._‘ et é’?’h ace °’ MQ% Loroe;lygen
or/and thio, 2- phﬁﬁtyﬁl@.ﬁﬁﬂeﬁmﬁl‘i&ﬁw&hﬁs Oiixchiﬂe ﬁwﬂamwl(aglu ineth&y&fhdnyﬂ-l on

to the nltrogen k (meycapte. - o
G e X

wi t hout nucl et %Epgﬁﬂzg e or ek 0
nmet hoxycar bonyl t K,, sucﬁ
b&gmchhyahib hiathbxycar-

hexyl ooycar bony! sulphat inyaddditenoep , the &Qy

conpound, i ncj udér Wft@"t mr?bf g SFWF'@- m"n Pb .'b'e{( Pfg?lﬂuo or ‘
I nst ance, pyr“alyl ou of VL V] %em ,' y rbamo hntgyt 80
di met hyl car bam)yh yridyﬂ;)N-L eidobHd 1, p dyQXI B'wg,l m YA ]Miﬂ;y]-

t hi 0) acetyl net hypiidazigy], Nl -- ox{dopyti aztmlhiyﬂhylﬂliohNa-zﬁl-y#lkylaimrﬁ -3 -

t hi adi azol yl , agoly}, ¢ le,o 424%y 01( -2 CH fylthigjje w&m rhylzwm-
t hi adi azol yl, 261- ? :::g:ﬂ’t h%%é azol 25 ﬁ:ﬁil "mmazg:‘.u g io and
tri met hyl ammnl U kadi 1, titB4aClézadi@biyl] 12, L—Zxﬁ:— -2 msa oethydthis) Mork, ;é: arly, there
ethylthi@), nor ph@lyil,rk?éa-r tbmqgvl, A3y ylolHnRd rmyeiuh raentidnpd varipus3hetprocyclic thiels
oxadi azol yl , - 35 2, SRR © = Eﬁg il cins mmg&ﬁwz&? " §0
azolyl, 1,2,37- tydiagrld f&% B < tetr AR i HidRB A hiol,
vari ous het er ocy: m@alhinl gxbupstet mgadza_b,y |me&ﬁ1ﬂo,2|'ﬂlydmiyeﬂ1ﬂth i:lzaleﬁﬂylt hﬁetl‘uyltlﬁo-

such as tet razola@t Gﬂfb?‘;]ge reubstitoted mfolthm@@ﬂletblt:}ll;eth nglerb:gl smt!ihfroyl-
ni trogen-cont gj ni (F jet 9 i n

90 cyclic groﬁ(?osm hy m& 3%’&3? yme ﬁx@é’i’“ty'mi?i E <
met hyl t hi adi azol emletltbxy, mpnxy,a npoxgroﬂbmxy;as dﬂykhdme yltrhﬁiedﬁmtpnazolethml eth-
hydr oxyet hyl t hi ofhAiP8ses. 49| eilasing|or byomin i _ yinethyleragalethial, i vl
substituted ons tdl, diee maﬁ’ i | aieeey %

unsubsti t ut ed Clpo@&aieyd

car banoyl net hyl t isrogps 8@ Cﬂst lmetgmum,ubc Gulet ISuch ir ic bm- I

t hi adi azol et hi ol s“‘i!‘ﬁ‘i'sa‘% o (Fagples d“ “‘i

al koxy (for eqppi Bt meahy tiﬁ& u . Qxh s r“",aéﬁii* e-05
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pyr azol et hi ol , etalmloxnahd)gmﬁolm iyl 1de legs o as thlosemmarb-
oxycarbonylnethyl ups-
Lot R RO e o g&
al kyl ene «gr oups, stituents: NWhepr thet tpalyvalentmg:hunetshlaudl pyriditeh jér esdsu:h raetq ine,and

tri- 100 pol yvale'[ﬂ pushy sstitpts X al R ne, WHP@)L“#C‘PP =t¥<bn
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ni t r ogenscont ao Nitiagat ,euefeo&,y;e cBuRtd, Fori - bl € NPyFdifeRy m -f ai'bnﬁi(wrp‘l)'nﬂroxﬁﬂethyl- 115
hydroxy, mer-' peuplds suasy lagnoupsonchaasmt |mndlm,otmdméd§'(ede,captome emis®o,

mor phol i no, carb qé‘l“ﬁﬁ‘Fie’(““c ppljs gﬁgﬁ‘@ﬁ‘ﬁ‘rﬂ
g E s Zirl-

thio- 40 car ba”[M oyl g( kymcy 2 ) E'am 1 eyr[:dazymlne,

derivatives suh ngdrodnethy¥er Byd hydroi,é&yn infida - Omethylimidazole 120

al kyl sul phonyl ;’ Qxhra'tbﬂr(ea

foxjgneths Fcemw\l md lhlabm rpeaa!bleare and
mor phol i nocar bonﬁ%%ﬁ%ﬂ 2]?3%' % e IW % C&r b-
a pol yval ent gr Oldiylbxycarbanyliéthyt),\- -, m hiomediy] € , ampled) bO AL cleopﬁﬁc reagents,

t hi obenzam de6osmbﬂw1mﬂp)mylmthmw beClC all#laaink Ithem n@y be- mtnh ek, Ljgtrole, 125

t hi osul phat e, so@yrikelfes: fh)bn §’Yﬁ‘dﬁr|1 ley H@Wlme’ active

af or enent i oned s 'hl aﬂ‘g; 1@ 91 g"gﬁ;*gc“fgpwme’
stituentts. V\hen :d RSinY ¥R Nick sccqgandy n&oﬂ,eﬁiaéé@nhem guch
as qui noline, 65 N-ammeuéels Sutylaming)e nulph@ s- < €ak b erapline mmm; Alcghplg giich mefor ex- 130
ni cotinic acid, nicotinamde, iso- cArbonyl, acyl, carbanoyl or Cl4 -

al kyl car- ni coti nam de, isonicotinic-acid hydrazi de, m - banoyl -may be
directly attached. Mdre par- bronopyridine, pyri di nesui phoni c acid,"’
50 ticularly, there may be nentioned, for ex- pyridine - m-:carbinol (3
- hydroxynet hyl - 115 anpl e, substituted al kyl groups such as car-
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" nucl eor l‘mt%

16,. 154A4103 anpl e, - net hanol
et hanol or, propaol may a4- hal ogeno - 3 - oxobutyryl hal i de which 9
' i ‘be readi ed
with.thiourea to pro- The substitution reaction between such a duce a.
desired 7 - [2 --.(2 - imno- 4 - nucteophidic conpound -and a conpound of
g% zolin - 4 - .yl). acetam do] -conmpound. 5 - the formula [I] is,
Iy conducted-in a Wiile the activity depends to sonme extent on 70
~sOlevent. While the conmonest sob44aod is the _type_ -of 3-substig pent

pr €SEIT, TS o} WAl el L NE. nyad,{ ORI L;loc 9{ %@dgm}lert p':'s
@;gmg eﬁmmlmmi Y A e

i nvari lot¥éa tofprg}.  acet one,
t et r ahy dTiRf substitition aﬁtﬁoﬂlla‘egweenFﬁ:Eh/ aemcrpk elpsut:dné -cb’mf)dzmdmmth4 -- -

yl thio o AL ' "'" e i e

pOSIt'QﬁEtuekm ld;%ﬂé” anic bl i 'Iugé&?iﬂbs)dxspﬂeﬁalemaﬁhmtﬁs of wafer and

such reaﬂtelxeaaamneg.tgcetortehetr&mmi,f acHvity. fmmﬁplmw thtl 1is. corn-
a@he’ﬂ-bd\‘fg‘ E%n?'@ﬁe% s ichis

abo a%ﬂdum‘?ﬁ ek, 44 liﬁaélsaccom hed with this. com- ~ of

cephaz h{\solven Y:{-eqm ownw ah dﬁ&aghwhes a:oqtomeﬁthtbatl The present

i nyent ipbiged. i priferagtr at.ed i njfur-: 15‘f=06pb@nlp¥)und ; i's nmore advantageous. to
t ipventio w‘gﬁiﬁ ]
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of an af hmkal@a tthe Dum, ;tohe ssnddﬂm etauples arstollydorttieagurt he exanpl es
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2;ei§°%.mh o S 3 % A OIE e sal . pose

trinet qg&g@m mekoa TtﬂeGﬁthtBﬁld aI so 20
ot her anedlergasit tammél'ha)tmalteophl li. c Ia m,t‘fs&t“nmﬁmnﬂ\,sdm’z’at i ons may be
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SEm e ERTE G L
ef A'm lite
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ORH gmd thepieé:portlon of ~-the
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used i rpomn and the gompeypd if ¥ g e 5 kkdr ant',
" Il |5 i aﬁ‘%&&(ﬁ%or«sm@rw&ﬁermeﬁ iy "Tent | met er”
zHe pydfGant: c]olmumdll ﬂgn?gj?* Iasl tl’haelmcuptl mum . pH

ﬂ

- and de@fﬁp&té@i’ wﬁﬁ@ﬂh_ﬁpe'-. tBe( e %‘E‘a” i cul ar .
er for 1t - % it \ wrlie em e pound and
rea 9&:&&1‘9, IpHLS allflsEfe CT& %ﬁﬂﬂ»ﬁp&ﬁﬁ

"=t he $0

. ! e(u‘f'fgnmm"ﬁm & Haas
.+ CO. gerh@ﬁeadflnydﬁbﬁﬁllclxeﬂmuﬁd mml&mmeackdr measeretl paing 4 {Yatign € Celite"
(t rade l IIPQ %P&M}l?)f'n m&s .tnm
Sephad{ﬁ;in"m ‘%ﬁﬁ%‘f el reftSncd e&ﬁﬁrm@%nﬁe &1 abl y
S O NMEA0h Efekiti &ﬁhxyeﬁﬂ, &'o{ﬁaﬂvthé GfmboD¢ fRprestits] Sipier, Weacdoablet, 009 and 700C,
al t hougdend: lefs pcanaiditiongo e reactiofs % piplet i 2 ug |a PﬂEPlffeﬁ'ﬂe‘r atures are
ti cul aran ipprpanis sale, ﬂree%wl ":F? "c‘a\‘m‘ﬂﬁ Bt ncorrect ed and t he .
percent%&% M% B ¢ i n ‘gener afzdagik 15, €ither, for fit.de-
wei g4yt wﬁﬂpm mtlhmwyse slpapl-f [I!; 535phﬂpmnde - 3po cur-t he .reaction
t enper agroupesan [bk conuértey: ts timtcoukspiiiiag NivRyvel |3ve hStd 1 ‘ldd)otype» of
nucl eop dwvé%{p’é ‘séﬁlﬂ"gﬁt Weﬁph‘F‘%ﬁ:tmy °6yw£ -Vari an
(trade hineesotdumnmmwasmel 'HA 100
( 1005dVAh,}th0ﬁ1 GQaHﬁZ%bh&u@Oﬂ%l elbwedrbyl thefadtbtmaﬂ dilierenst @92t8)- 2 hour s
spect roh@ﬁ%ﬂl%ﬁn anfh Noe eTheseactioe tﬁgaF éh“berat ure is

600C. THED 7@%@!‘“‘?"& g%%h@% R hcéiﬁlv i Bl oﬁ-{uﬁ@,ctlon may al so

be carr g9y 5, aBanEJ@Q’a:&&%bhc aicedSprésid @id. thelresidueGhas diktad doubl et, 105

sSencss 03507931397an&dd11ﬁwd)rs:ate® rai:eet MaCWIDm tatdy adjusted -to pH 6.0 ‘with

tatripl &q&; terrarrult Ieta J an antg-ea'.}'l}e Qg‘ir‘ﬁg’ | 39 de, |

brom de, AL (ot qumh é@m i thium

1 sodi ug;m;g&g _s,bayrpfqhn rfgpﬁsg,gnahe times with- ethyl acetate, The ethyl acetabexanpl e. | .45

The 6®MpooNTHsubsti efpmmme&r dephaldn ﬁm WaS(W! ed?Wltha @“atﬂd peoupibhal i mido -

5 - car spous apowdp b bbefeveﬁ\i‘ %qez!lm%os" GHler .a" % efamidol -. 3
' oemmedamressmattlng 3 -

» 14 I wil .
cephem A 1 qgr(%@;@d byC % Ethérfwak hedea to tleoysidugrapdigheite- a nanner
convéh- cohrpmaaahyjl mneHich E‘a& hsd(:o'gexﬂﬁnﬂg)sm Rewdes ey ceplleced by filgationse: (e, g. any

of the procedures set in.dichloronmethane (50 m), and this was fol- 50
forth in Japanese Patent Publication No. |owed by the addition- of diketene
(0.92 g). 13862/1966 and No. 40899/ 1970,. Japanese The reaction was
carried out at roomtenpera- 115 Patent Application (As Lai d- pen) No.
ture for 3 hours After the reactlon had been 34387/ 1972 , No. 95292/1975
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? 1,544J138 7 washed with ether and
dri ed The above pro- et hyI acet at e, the pH was. brought down to cedure
provi ded aH-nt-ee A 4N d i
ex- 5 - car boxyval eram do] -3 - (3 oxobutyryl tract ed three t| mas W th

a mxture of ethyl oxy)nethyl - 3 -=cephem- 4 - carboxylic acid acetate

"and tetrahydrofuran (4: 1). The 65 5 (5.48 g) (yield: 93.29%.
organi c | ayer was washed with a saturated aqueous solution of sodium
chloride, dried IR( KBr) 3350 1775, 1740, 134hp3 1640, over magnesium 4

sul phate, : fil {8 _. TS o —
under reduced preaRuE rmmtm lshq:hﬁﬂinbﬁg% ShHporate: o gL wes ¢ was, ex,
1. 0-32. 40%( 611 5- yvalempide} €3 - (4 emhyslr,ﬂt h&acted/aﬂmaddedwttma nifdture) of ethyl 7
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Fol I owi ng t he addfetdzel& (050 g) and s&’dnzf)h
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o, 4 sh (1 R R B R, EemAOR e o)
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- thi adi azol e ¥2. he prgedus rqyided Agy- {Red -ad R IR () lﬂffﬂ?d b5
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J5 " Hz Bopyiietahido] - 3 --(3 CE Aoxt). - caa,bpa(ylnz}; saeanun ad J=5 ), 7.90 (5H, i).
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BRI e

: 4. 34(1H;LHH ]|=ns) 94H£) 7 edyunsfo h&@ultmgl r)eqm@ndastqan-et hyl and ne
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—ﬂ)lﬁd, at 9

Hz), 5. 04 (1H d, &Edylwerphosﬁlmpadﬁﬂe The ure;ustdes-
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stirred at -300C. 9 O he-
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& 5529 (2H, Hz,- '3:CH), 5. J=5 . J= 13 Hz, 3-CH2),
5.10 (1Hf, 3§5gd EA%”_CE&#Q 66 (dd, J=9 & g%ﬁ‘? " Hz, 6-H), 5.70
(1H dd, J=5 & GBxhimple B. 23(5 thlazoI|n5H), 71(m 7-H), 6.92 &
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yl - '3 < céphem - 4 :
- CONHIgsiriaraine salt (4 55 o) was ‘5’;;2,‘,’5;&,;&% Eﬁi%{ g 1 01&% t hi eyl acet anm do)
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- Exadilied U il i s’;}gﬁ%fﬁ wasa‘:“sov e 7o
narldelsa{madw ﬁuoephdn-;c acnkymmmhyloo Lﬂﬁ,wtxp %f . :
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¢4

washed with et hyIml tzgt,gl) r =13 Hz,

d T
dri ed over phosphweshed rntemmhe aqUdoas 3? ﬁen efedur Q—Izpﬁ-tﬂ),l (1’%1 5‘2& 8 Hz
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(1.50 g). The resulting m xt Mhas sti rred at IRESpr t188paT26¢ 1642 chor -~ -NIH -
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magnesi um sul phatf %(foeld)aé qdahyeldee#m reduced pressgHe.), Then upon
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car boxyval er am d§f; nh xﬁz&ﬁk 3(0‘&@ onyl7 EAyk: &Ha Z-H&sebﬁem - 4
- ), 8.42 (4§.Hma s]_ﬁ, undeal bOXy cid (6. 20 g).

8.80 (1H, d, J 8rd€lzcedpm hen,&@on thefa ltiQBrvz: 1779, 1732 ‘ '

Exanpl e 14 NVR ( @ieth m@n‘ﬂ?s % 7 B
tion, wash T T
- butyl benzam dolthil ﬂnd dried under reduced pressure' ’
50 . over phosphorus pentoxide. The procedure S

provided 78 - [D - 5 ( p -.t - butylberz-

amido) - carboxyvalera:mdo] -3 -(3 - car-

boxypropionyloxy)methyl - 3 - cephem - 4 - - ), 8.42 (1H, 4,1~ 8 Hz, —CHNHCO—),
carboxyllc acxd 620 g). 8.80 (1H, d, J=8 Hz, —CONH—).
55 IR(KBr):’ _1779, 1732, 1640 cm™ Example 14

NMR (4 in d,-DMSO): 1.28 (SH, s, . 78 - (D -5 - (p - t - butylbenzamido) - 100



'2) 12 1,544,103
1 5 - carboxyval eramdo] - 3 - hydroxynethyl - 33-'3.8 (211, 2-CH2), 4.03
di ssolved in dinethy'f formanmi de (50 m 3, followed by the addition -5
of maleic anhydride (1 A9 g). The' resulting m xture vwas.stirred at room
<|mperature for 4.40 (11, -EH-NH), 4.73 & 5.07 50 30 mnutes, after

)jch tine it was treated as (2H, ABq, J=13 Hz, -3-CH,), 5.02 (1H, in

EI e 12. The procedure provi. gg"&l@ d J-:5 Hz, 6-H), 68 (1H, dd,

. rl\ — . BLit \1| rln\ ~7.42 (411,
10 caiboubmﬂblm . - hydgoxym e@lﬁl- caria%x%#séﬂﬁylztﬁﬂz)o‘*diﬂﬁmt hyI 3 - cephem
- 4 - Rar o g ggfvggfnﬁghhylz CL-<fc >S5 i) (6. 05 g). IR( KBr )« 1780,
1727, TRAL i E o T’S§2 (4H 55 NMWR

mi), followed by the additon -~ (- 44 '
(S 5| Noftmal&lvEkBydridt 32.4¢ @1, i, resixﬁng '
Exanpl ¢p. 5-' -t -.butylbenzamido) =5 - 3 HZ: 7-H):
phtibat catioghmaler do](}a‘-tiexyarboxﬁ@ryﬁﬂ- e i vaI eram do) - 3 -
"~ g) was dissolved.in-dic @ gnet hane (50 ),

f ol | owe dr{xBey: hﬁs@ddm @0 caft succini.c anhydri dé4§(782441§0 & 5. 6 (2H, A-q,
-3 Hz, ( )roomt perature for 1 hour .an % after 3 CH), 5.02
(1|-|15d J=-5 Hz, @ ),vvh|cht|rm|t8\4@ N@WleS '' 5.66
(111, dd, J=5 & - 8 H . 634 ng);r P%ﬁ € Hz :?'CON 5.6(211, -C

L % 44mizeet we, snurccBatHryomlt 83;*39‘%2 475 )50 1.7% & 2.26
s, -
(o1 FUpp e A o SRR Rt
742(4H, -
hydroxgg};! §Wl Qphm’e'ebh@#h“yhﬂmd car boxyl i ¢ ae{’d Wit 5i et hyl anine salt (7.05
'J— 13 HANMR(@. B0 dgPMSOire k33s@H isng' ~nixt ure W&@tl fred at .65 20-4.0 5.6

==CH ), 71A%&R.2676I8 IL—),3 Bt halimdo - 5 - carboxyval eramdo) - 3 - (3

- car boxy?ﬁ?o@ﬂoﬁ%l dﬁ%t ?r?ﬁ=)’4373 cefl car boxylg acid (5.43
.+ 8. 40 (1H d, J=8 Hz, aﬁm@g %\Eﬁw? 1710, 1644

Cm 8.80 (11, d,. |— )1'|Z - CONH-) . -carbo-xyhc tr{efhyllarﬂmds  1.52 & 2.17
(6H, -(CH.),-), 2 58H (4H --(CH )B yu g i doromecine GO i,

3.3-3.8 (2H "2-CH), 4.70 &5.03( “"“&‘E}m cuMEY Lo .

but 30 benz48nisd g)16- (ZHABqu,JHB m;z, @,,,e £ after
~car boxyv ]( %{1 wihigh time 1t]wa?s dr&at;ed 391:1 Bxample@hem - 4 -
. car boxyl i e ?5 A:Eé gﬁ e : pyided d%g‘ség ved in

di chl or o- rrethane (2 Ilowe : a?f“

chl or ophenyl t hi osyg€iM C),anl hydrldeepﬁan XVi . a, J= g H, 6-H),
5.62 (1H, 'The'resul' g m xture was stlrred at 1roomtem -dd, J=5 & 8 Hz

7-Hp5 7. 8684011 ur D17 0, 14 ep! time it was
treHZtted a%sqriHEﬂafrrrﬂgzs—C‘mg r ocedur @(ngsv so-' sg}i& 6%’5 - (p- t -

but yl benzam do) ggample'155 - car boxyval e.s-a-a;sdzﬁ 2~Cl—$ﬁ, 4(7[03: Soa(szt ¥5- 3 (or 2)

- (p - qt@l.o[mprse.ngplfhr Btbeapimidey - - AB%81=7§ Hr. #CHox¢f2dithyt - 3 - cephem
- 4 - Sarcibmylalenmit] d3 - hydiy d J=THz - oN)-T(1.50 g).

AEup| é.-1pp 12% el wmdxch]oyl (D 58— p'rﬁfh'asl mdo - 5 -carboxy-.

| R( KBr j%, g?fg vedl By Bhe GiRition of . Cooprtliidtel t

8 IR(I g;~dmmrp)1eny oé&cinic anhydride(03h gl do) 501 (fﬁ,_a, -J-Isymk @Ry s®s i, - ~3 - 85
cep hemﬁlertstﬂnnsMQX%ﬂsr @O Y | et Fiygd, dfmdSnte 85Hd, ﬂ-f(),77&65(4§% s,was'8di ssolved in

di ch? % ?ﬁ%ﬁw;@md by t he addit,i on-of plithalic anhydride
(2. 22 Gfied 7HIC[D £ Blgt N Guipbibizéntida - 45 1 24- (6K -(CH)s-),
ho

2.73 SV\-qBﬁrlza)ﬁi emddoat-are{ﬁrrmhgxgrature for T 90 (2H1, - .-
and Bafof 2).af W t;i_‘swas tsna(uﬁda ]aésﬁ&;lc:l:bamnu)n Exarrpl e s
- bbbt 7?’%“”&“ (D'-

The %P
pht haI Frni - 5 -~ car boxyval er - )90)5 .8 lm”
et hyl - IRXBr): 1778, 1728 1636 cm~1-3 - emm 0)4 ~3 Canbay
' NMR @ in Q-DMSO) 128 (OH, s, cephem - 4. - carboxyhc acid. dlmethylamme
salt {7.05 g) was dissolved in dichioromethane
‘l‘.— » . {50 ‘'ml), followed by the addition- of phthalic.
' anhydnde (222 g). The resulting mlxtu.re;
45 1/4 & 2.24: (6H —-(CHz)s—- , 273  was stitred at room temperature for I hour, 90
@H, - . and a balf, after which time it was treated-as
—CH CH ) : in Example 8. The procedure provided 78 -
2 1 T/ (D - 5 - phthalimido - 5 - carboxyvaler-

s : . amido) ~ 3. (2 - catboexybenzoyloxy)mcthyl -
S 3 - cephem - 4 carboxylic acid (6.39 g). 95



13. : : 1, 544103
13 IR(KBr). 1772, 1714, 1643 cm1 (p -t - butylbenzanido). - 5 -
car boxy ' - —F- - - - ' -
carboxy - 6 (or 3) - nitro- -(QCH2)3-), 3.42 & 3.69 (2H ABcj

benzoyl oxy) nethyl - 3.- cephem- 4 + car+ J= 18 Hz, 2-CH2), 4.74 (1H, t, ~
J=8 boxylic acid (2 10 9g)..5 + = Hz, --CH), o (ié;;
| R(KBr): 1783, 1735, 1640 cm'NVR (8 in d-DMSO): 1.28 (9H, s, 55

-C(CH),), 1.5 & 2.23, (6H, 4.89 &0 2H, ABq, 13 FE 3-CH2), 3
-(CH2)8-); 3. S5—66 ,ﬁyﬁﬁm# b

18 Hz, 2-CH ), & 3% (fl-l&‘b'l-_" )
(2H, ABg, *J=13 Hz,

1 el amid ) 2 ;
6%%% 18 zauw mda,ﬁgg p 452 FHRI 0
& 3.69 (2H, g; benzoyloxy)iet . :
Hz, 6-H), 5. 689(1H Hy_dlzd;s a2 08, tirs g, T2% 4 Boahic acid (2.10 8. &
7.80.(4H, 0 8 1 (1Hzd, J=8 Hz, -CONH) 8- 8A
(3H, oy 65 Exanpl ¢ 15 7 3 - (Rmeitl gﬁﬁgéﬁg@%‘@g)( 3 55
(3 - car- : boxyacryl oyI oxy) MeiqeN,),), 31.53 C&ph ezmsmas
carboxylic acid was ﬁsm&rsqsl zled 1B | e 8. —8CHL—)133 & 3.70 {231, |ABq, =
| RGKBr): 1780, 1725,5.0638H, d,r} s%%fs.n é@% Divsty Hz, % 437 §1Hc (2H, ABq,
J=18 Hz, 2-CH2) 3. 75dd(2=|=|5&s,8Hz,7-H),764(4H - -CH2Qg) ., 4.79 & 5. 14
(2H,ABq,J13Hz 3CH)5HdJ:.5 : 884| lHdJSHz
35 (

-CONH). Hz, ol 1H - del. 3= & 8 Hz, 2 7-
CONH-) 6%,568( 5 &8 54%&54@)(& e

- CH=CH 6.90 & 7.29 (311,
Exanpl e) 20 ( : Gsﬁ)i(‘éhls:ororret hane" (;@HMW rgtfét d’séﬁflm}%?

(0.42 m) were added to a mixturesof 7,B - (D -&580(15H;thallmdo -.5 -
car boxyval er- amido) - 3 - @& mjret hyI 3 -+ cephem - (1 1d, J-8
Hz, -CONH). 4 - carboxyl I"s [ d”ditri et hyl am ne salt- @ 75 g) and
3 - nitrophthalic anhydride (1.160g). Exanpie 19. = _ The

solution yas stirred &8L(Bbd ﬂeﬁﬂ@s atQONH-3D Di chl or onmzBh&dg3K,1 an - 6s

triethylamne for -1:hour gt f, after which-time it was (0.42 rl)

were added to B m Xigur@ - arfhie mmdg)rgat(gd @S i n Exanple }@T«e .procedure
pro- D- § - (p - boxyaciyloylbdypweriait 3&) cepbem car - vided 7P. = -X5.-

pht hal ani do - fﬂmwcs%&yvmwcmrﬂm@h hydroxyrret hy L

car boxyval er am dof -.3-.(2 - carboxy - 6 (or eph%rghl c}g%boxyl ic acid
ditriethyl ani ne 3)ma<m) twsleTEsOMEONY) MEt hy| - 4 (I 4y =8 (2) if):

i and 3 mbtd Xic (d+DM80): A 343carITex¢H; . acr d (2. O&IQ-)-NH(-I;, 16. g). The
"resulting solution J_lisr g’ qgierat ure for N hour and. a half.
After the reaction hpdisdgensef] i chl Qr Br

(shoi l der) 1718 16I-‘Iz2 ﬁem);rsssne auae?g;’s& ): Wl 8‘?1(11'}1 id'gﬁzrl(d(uced pres-
NMR (8 in d, - DRB OZ;'-H§9 % QH’lg—f@FFCH&‘E) 4.90 sure and 3%0 sous '
phosphori'c acid (12 ¢ - 40 & 3. 68 H2hroARel: ?%% ml)mﬁ}gmg,ghy’io
acetate (160 m).were added tQ &g 408 (nleveretadd =6, - imixedrd10f 78

resi due. The et hyl acet ate la S washed wr(Dh- \ﬁ/a-teh laﬁﬁom)‘é 2 b@waleusl |
(over 9.10 (I, )d, JUBHR | phgf!

reduced pre’ssure The additi aﬂafbg llf,a msfit ejdeﬁ
a pOV\der vvhr ch H;lunéB assﬂm’&cBatr

filtration, ‘Yr\ﬂs ﬂ‘ wﬁ&hrgg ‘liz‘é“ f'ggﬁ*ﬂm 3 vdnchalmsmmas

6-H), 90 under reﬂuded(ppreswﬂ&namma)p osﬁho @
& 8 Hz, 7-H), 7. 7b°xa)%1=t§@1d°1rhé hplcegnetiyl pr30w éﬁ am..d )D 3 = carbox?yA
cepl 4 - carboxylic acid ditriethylamine; ) ethyl - 3 - cephem -
14 . 35 T C A TP e ) 10@robenzoyoxy)m y cep! em
141 -~ cl - l;&g - Rirombilc il 3o 1 B0 Bt on -
a/ . 7 ) room temperature fandh&uhaxdraelﬁmlAfteng m xture-was stirred at nrom
tenperature for 2t Wnﬁ% Mheglichlorec - LREKBr): 1775 (shoulder), 1718, 1642 crar*
Al tﬂ*me was distilled off under reduced pres- NMR @@ in d,-DMSO): 1.54 & 2.19 (6H, 85
40 siwe and 39, aqueous phosphoric acid" (120- —(CH;)s—), 3.40 & 3.68 (2H, ABq, J=18
- mil) and ethyl acetate (160 mI) were added to Hz, 2-CH,), 4.73 (1H, t, J=7 Hz,
the ‘residue. *The ethyl "acetate layer was '
washed with water (80 m]X2), dried (over -—CH—.—.), .
magnesium sulphiate) dand concentrated’ under . | '
45  reduced. pressure, The addition of diethyl- ' '
cther, yielded a. powder which was recovered 4.98 . & 542 (2H ABq, J 13 Hz,
by filtration, washed with ether and dried _ 3—CH2), 506 (1H, d, J=5 Hz, 6-H), 90

*under reduced pressure over phosphorus pent- 5.66 (1H, dd, J=5 & 8 Hz, 7-H), 7.7—
oxide. The procedure provided 78 - (D_ 5- . 84 3H, o S



7 86 t4 - - tidon, the mxture was diluted with' 3% aqueous
(4* , S, phosphorl c acid (150 m) and extracted wth ethyl
acet ate (%G—Haeza—'Fhe—e%hw—aeet—a%e—FayeHwas—ma&hed—mth—waMQ m),
and a saturated aqueous solution of sodiumchloride -50 (200 m), dried
ver - magnesium sul phate) o: = ' " > and concentrated u'.ndi
educed pressure. Then, upon the 'addition, of diethylether, there 8.81

, d, J=8 Hz, CC]\IH-) was obtai ned a powder. This powder was re-

ovef ed by fil tratlon vvashed Vylsmljﬁt her and 55 5 14 Exanpl e
21« —drtet-unter—reatted “rcsau'. ——— phcsphe{_ys '

Di chl or onet hane (S .) and trjet hgias nee W&éﬂt“?. wemocedure
provided 7,8 - '(0.84.-m) werej N llow1  hts (e hs- - (2 -
carboxy - 6 (orﬁ( nsstrobenzam dﬁ&h ehutuyd\heﬂilﬂamude {,—'aqusSus— ‘

car boxyval er am d¢ car boxyvato?#;g{? glz(15-0 ;(812))3!1\% ctedawiboxy - 6 3 -
hydr oxynet hyl -~ ",___-;:_°cephem : 8] oxy) nmetehyl - 3
~ - cephemi- . 60 Daxy 1 c. aC|d dlg%aeeﬁ&e d Wit wal gﬁ% 4

~ -cairboiykic-ac X 77 g). trinel (Zm_lnﬂ),aiﬁhydﬁveldmaélasmilﬁm@hateﬁnd the resuI t-
i ng sol ution was’ stl‘?red at roomt el eqﬂ&élﬁlﬂi preismo (shoul der),
1729, 1638g3{ QI ld, et HALLONHLDE Ladel: ggjgg;a “ masq;gm 1348 car'
pleted, tie mxture was treated |nc&,&@|s,amaauon, v& dtidr DO : 1.67 &
2.28 15 manner mmplazExarrpI e 19. dihé e)over phofpbéds - (CH2)s-),

3. 60 ( 2Dichiroggethyne (1 egh ngggyﬂ _amdo) - 4.39
(1H 5“’84 ? gg? gudo] : %:éix‘ﬁ?én‘@r (3)’- Al ""rﬁ""’%?%n

car b_OX -rml*ﬂobcnzoyloxy)methyl 3 - cephem 4 60
a dar byl kb it aﬁ:.m‘élkal 2.20 g2@nd|R(kérbn)meac7d7(377§)724 1636 cnf 4.97 &

?: éi’g; %ﬁtt“% HREE i

qNMR ¢ in dI0MSO): “1s18& HE23 2 CH2) .o 4 38

’(1|-rs m@ﬁer&str@xampmm hegroc?,gu @H’S_@H%_&gm T CoeRomats oL 15 b,
%ﬂ’f" Busylgenta °3n.dd 34598 6-Hy, 5.70 (1H dd, J=5 & B8 hz,
lé?yb&zoylox methyl-3 cephem - 4 Exanpl e 23 =), 75 7.82 4H,

carboxylic acid/ (284 gf.2 - th| enyI acet am do) - 3t hydroxy 7.82 (4H,

met hyl - - car boxyl i aeac&d 540 i @H3Bg, J=13 Hz, ' :

. 28 hyﬁ‘%p gﬁf&?ﬁ s (di ssdﬂ-%hi .98 @6—571;1” 76-;21), -

i )ch 4&, et )z.zs pred(?ﬁ hheidy ?&SH”')’ - 0Ty

. . tion -efCH):—)Cc3Pb @& \ZTAn@Hl iABganhy (de (2.38. 80 7.7- t3 {3K o

= g). The rﬁv@tst}fzezﬁgs) L FWed at room tenpera- wf or.- 1Thour, after which
time the dichloro - met hane™ di*étilled oft 3% aqueous

phd&- phoric aci d-(%H..OLQ n1) was added - to the resi due fol'] owed by extraction

8 (IH, d.}58 The et hyl

with ethyl acet ate (150" 85 8.43 (I

acetate. I l%%f 5%” sat ur at edD aqEJeous solution of sodium!]
chl ori de @3/@{ rragnesr ummmthﬂhai e) and concentrat ed
under - pressure Then upon t7ﬂe ¥- 90 35

8.84 (1H,_' d',._ J=8 -CONH-) .- methy t‘ﬁl ned a powder.
Thi¥® powder .was - ned - by fil tr

with ether and dri over phosphorm é)ttcarmﬂmaxyhrwcpml(b@pomn C.(2.16
g) was sus- oxidémdddfBr educed ' A ropm T ded in

di et hyl f or mami de (10 r_p,j") and, -pr as dls 35/‘:’ ‘ﬁcet am do) - 3
95 under cool i ng‘@(lc)e- concentﬂﬁﬁ ))wasaﬂk&wdfdxy}eﬁdiy,rreth | -, 3-
cephem - 4 - car- chloric aci do c@mBBV ntr)tctmamﬂaethbédceta&(m h§3 - boxyl ic

acid (4.00 g). S43r(tid, Pe8EZ0 M) t

‘ﬁ(f?"‘ W%?Ftargétahwsa?ﬁ‘ﬂ@ (4.20 ml) and

3 - nitrophthalig¢ anhydride - | R( &Rk (1 mz‘)”i ,,\0&16 sﬁ'ﬁ 15.
1 544,103 - .H-—NH—), - sulphate) and concendlrffted~ o 8 in d4- DMSO) :
& 3. ﬁﬁﬁ&%'ﬁ J_gr 2R redul’}'ef"et1 r'légsep@vté? diethd- 965 - ABq,

. pe wﬂf Y‘@'Eﬁ\nded?B- [D
- - CHSCC]\IH- , Lnxzxﬁpx&ﬁ 06 (2H Aﬁzﬁé %dovf (é?g "
car boxyDea&mEeMmlt;@m@t 1(61 53 ;1%8 Fbmcddgd];;&dt(xzce&@fesnlxg.rmddgowd;& 95
yifor. e i - thienylacetamido) - 3 -
rmndel mu xm ice,” concentrated hydro- mdcl loxgmethyl -3 - cephem (:I. - car-
- chloric acid (0.83 ml) was added. Dimethyl- boxyhc acid (400 g)
formamide (10 ml) together with triethylamine ' :
(420 ml) and 3 - nitrophthalic anhydride IR(KBr) 1778, 1742, 1666 cm'1

- 5 -



5 Hz, 6-H),. 5.16 (I H, sa, cephern - 4 - carboxylic
acid (6.30 g). * -

| R(CKBr):—1778 1736, 1642 cm' 60-% —+—)+ —  NWMR
(8ind, -DMSO: 1.29 (9H, s, -C(CH)j), 1.73 & 2.23 (6H 5.68 (1H,
dd, J 5 & 8 Hz, 7-H), 6.90 -<CHZ)3)—.~ 3.2-3.6 (2H, 2-CH2), .& 7.34
(8H, - - . 4.38°(1, -CHNH), 4.75 & 5.04 (2H, ABq,
J=13 Hz, 3-CH2), 5.02 (1, 65 FA. & A d, J=5
Hz, 6-H)i 5.16.(1H s, 10 9.09 (1H, s
G ) 13x 24 : :
Sodi um 7/ 3 - nENdeNAR @dn d,-BMSO)y AS (2H, 7dri2d ef Phssph‘m's 55
cephem - & - car box_&éa% =), §o| Eﬁ@' ém 40
( ) 13 Hz x eth
carboxy- mandd ic amla,)&m sles ( Iﬁ e m Xctephem 4-carboxy11c ac1d 630 g).7. 43 &

7.81 (4H, 4 wWas stlrr_ed at . roor terrpe..rature for er which 2%
HSPO4 (150 m) was . . cn->), o adde&ag?‘%qﬁ"&?gﬁal 2@)((§ﬁagt e(go
with ethyl 20 acet at e (250 and the et hyl | aymr waszzs nS(

w th water- (150 MX&é%gi(w,r@dJ 5&8H287~&B,Q9DH|, d—(CHsB—Hz 32-@1;6,

magnesi um sul phat e) @3ncentrated 8. SO (

under reduced pressure. UPOR the addl- t| Q ?ﬂ ﬁt-%ﬁ ere
was obtained a 25 - powd: Th&s dowpters was recovered b f|| ra-

Exanpl e 26 n d with ether’ acr..e);l under’ re-.
7- (1) - 5 - b(ht hal i n??fo(m %JS %gf &%ﬁdﬁted pressufe ov phosphor us.
pentoxi de. val eram do- 3 -gxhwglé gkynmethyl -3 - cgﬁﬁ%r&iﬂ ddad=3r & dlar é-H), :
provi ded 7, B - man8eliwd/lgle mande!hxmdoeai bbydpixic aci Foi-t fHet hyl ani ne salt

(705 3 orande (‘“@%gg ?ﬁﬁfﬁgﬁ%ﬂ%@& B R G S

fol l oned by the hodi\hmldé)(zemgy bméymlx rrandel ic aphygdhig }£2 38 g)
The nixture was |R§ Wgn strrred at room
tenperature for 1%3%5&‘#&5{: N'#io ) as DIVBO) 3, 2_@2,41 which
time it was tngat @zmmﬂﬁgm , 4.7-5.2 (5H™=3-CH2, 6-H & -
The procedure pr Owds ed7bv3h-wa(eD(150 E:le),the(Z) 5863)(1@'11 J=B H&—QH%NH—@,
phthalimido - 5 -(Otea 5 ngn cytrated g5 80 (1H, —CONH—.
mandel yI oxy - boxylic aci d (6.25 g). *
dieth e'f'e” %ﬁra) 1773, - Iiddgle 3647 (shoul den3

. . \glas. der. This powder was recovered
.8.67 (IR - CONH- tjan, washed mtheﬂwranddnedWMNR? S (n- 4 -- ido i55¢a@01ﬁ' 22
(6H, go Exanple’

M@)
ed
S s B et e
- 7io- [7 - -mhxym:&ﬁﬁt@' 0 wasl?d;:%%l]_gchl
(1H t, J=7 HBO 4&rbo£yhcacrda(sbs>gyval er me] gn I e Valdiitiddy bf O 3earbe@ph

- 4 - carboxylic acid ditrie g ) mandelmanhydqideazﬁs@.'gmnp
was di ssolved in d%ﬁgﬂ 777, 174 1669 cm-

k . ) stirmed, “’F’gﬁ‘ 1'owed
by the addition 3CHY) 47°52 GH 3 31{2,53’* %gg“‘tgm“ s e ‘%g% y 3
(2.67 g). 45 The mM-xCH+~a2WSS9SHUH] I7¢H) 6at51r-®arboxy¢ueﬁﬁxd&3 -3.0385
(211, ABq, J 313 HzCI%r 30 m nut es;- after x@ﬁyﬁyﬁlﬂ %qe@em - ),
4.98 (1H, d, J=5 Hz, 6-H), 9hex§phor| ¢ aci wesagd GA5Bas added,

followed ,5.16. (M s, by ext. ti'on with et hylm(mgtalﬁs,(ﬁm Ni6d7 (Ibﬂdse)t hyl
acetate Iayer was  ri ns&m r\lHIh-Omme-F) 50 (250 maﬁ-12 dr| ed ((l)ver magnesi um

sul phate) and concent rat ed educed. press D n & 22445 op0
of diethylether, rep\as %‘f‘é ﬁ W : Tri:% %@%ﬁ g‘f ( 1H,
dd, J=5 & 8 Hz40 75 bo&m&meiae]d.jayhf washed wrth ether and 7.2-7.5
(SE 16 - cephem - 4 - carboxyhc aad dlm y- . 1,544,103 / -

A6 allowed to pro “%gg?’ 8 (t$ ), —_CIIH—N\)’ for
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crystals were recovered by filtration, washed with water, 50% aqueous
nmet hanol and acetone; and finaly dried. The procedure pro- 65 8.77 (1W d,

- .J=8-Hz; -CONH)+—Vvided7/8-—am-no -3 - - 3
- cephem- 4 - carboxylic acid 5 .BExarrpI e 27
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g) was sue- 75 ﬁéqﬁ%’ hy! d| chI or osi i as pended in

0.
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for 30 ninutes. "wphLlrlc aCId(é?’S %fémﬁﬂme‘ﬁggﬁm) m xture
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5 m nu ?ﬂ% )31'11 rure N 508 é‘nﬁ? f"E’EP‘q‘q‘itGO B dPld saturated 25
m XtSUr%aéfﬁﬁ'ecBﬁFZ&Lai £ B0 mirs. aquegmﬁs,c uq“ nﬁ mﬁaﬁ mgn of sodjum
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ext ract!@dex{f&h rﬁ@"& atftﬁelmdaaflumm ume\namhnd Wwith
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cephemvaleraknldo}caroxgﬂl i~ coxalmtyulyl¢x) I 'tok QD afMbwiadogheM ), it was

fither mghy B & o gborriic Ca‘i‘ {8 @r @dtbﬁdnanﬁene(hiﬁbl I063  ml); 1stwnsrﬁxehler for 30

' gyt y A hot bao . fopy B0 i Acdlic eedl ng
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ragihoh P -{3 { cabertypropienylfhe above
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30 IR( KBr) : 1802 1735, 1720 (shoulder) cm" mnutes, after which tine
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added. D nethyldichlorosilane (3.87 g) was was added in small instal nents,
care being added to the resulting solution, foll owed by used not to allow
t he pH Lo_exseed—8—5——Ihen———¥0—s%+r++ﬂg—a%——8&5@6%—#9%—%—heu%——¢heﬁ——at
foll owing the addition of- sodi um bi carbonate -309C., dinethylanitine (1.26
m ) and phos- (3.65 g), a solution of Di- a.- sulfophenylacetyl 10

phorus pentachloride (4.17 g) were added. The <chloride (5.0 g) in ethyl
acetate (8.8 m)- was nrxture was stirred at from-300 to -200C. added..
dropwi se at 0-50C over a perlod of for 2 hoyrs . Then, at -450C. , nethanol
(30 1. hour. &fte M-S a n a

dropwi se over a p&Pi-du- 6f- ﬂbu nidelerS - e react i qn. I&r3? ec ou :
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2 L $ul-
trisodium sal t { 1% IutR(K jgsoo 1740, 18 mymml%gs_gé?@o =g 5

| R(KBr): 3350, 17 iy ol = 3 - thoaylic-acid | 90
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ABq, J=13 Hz), .06 95 box va niodo] - 3 - [IR(KBri:ap38xy768, 873501670, 161()11

d, =5 Hz), 5. 88 (Ipludhimend o Bl 107 DGR y
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triet hyI ani ne (4. ‘;&é‘;’;%xy j:)r ?&{ d, J= 5Hz},73—|‘:‘$<%1(ml9§) 33
dlchlorosHanle( ﬁ:‘ﬁ;ﬁ; ult- 7/3 - amno- 3 - :
oxobut yryl oxy) net rmydmyramtnagrmaﬁmmme&mxﬁmd st rr| g@m &}ax%)s] -3
cephem - 4 - carbd gragd .éf,q, y,ryl,c"k% e; seloo
was cool ed to. (> DI Vi r_3 )mxdairid,waﬁi (49 B

di met hyl ani | i ne ( émgdl land) L pH&ph jurp hryddexisiz i( 11®’aﬂadr4¢d)mwas

added i n pechi ori gpentdcHloride (¢)7 Maﬂe&ed‘he"ﬁme 'ﬁx@i are

bei ng taken not t 113 é"d"zﬁ‘fc f thh 2 ofIsiinm? bicabohd\(3l65 @), B H105
to exceed,8.5. 5:2%@0;% t;l‘?‘r"' yr %?edmmlmontofbem-tsmmhm&ﬂdlﬂb@e
the addition of S(afhpkrisa Bue€ apkrind .gﬁe; 420 Byan gyl 2 s @R ) was added
met hanol (30 m') weesdrepitiedaddition l!ll@d d;ml Deted, o mﬁm a\oﬂﬁlbeﬁbtﬂl de

dropwi se qver a p f“’ai 0 ABLRfOr (o, Ghe Ir&cﬁinh)ﬁ)as aaiedil @t (4. 810
M) was added soeiﬁm aud v y é’hgigﬁ“ 0.8 ntbeﬁ‘?ﬁl@réﬂ minugoy T, the rGBaC.
over a period of fhd) rto pH. 3atdweh Wwhodittared aWSSt%%E% wastg(;l'

After. the dropw | Whe aéi %@@n“-"@bl 40, ioR e WR bRl wa ,,qﬁ',‘;i
was then added pi % P I i ienthe of omal.5 1dl 6.55&hanelr (G@Wmbe 115
over 10- m nuatses.cow Wa Qr 2 eﬁgt@@aqﬂméﬁd“@héabwso
reacti on adj usted ntetha aﬁlethwmhhecqrmmn@tced at ,ggqs %t ed
to oH 5.5. and seﬂ dlfﬁ“ ¥ ta’elnyt delligg 59

wat er |ayer was c fﬁfﬁfu &’%gegségoggﬁcgmm%)ur n'yhes@;ﬂanmssd(swﬂktrEoveﬂby filra- 120
smnutes’  wdi 6§ ninebdusylongikth I-QEphErhaN t hetiopwhshed lt"ﬁ‘éeflﬂﬂjé)ragg

i ce-cool ing, the ‘cpbaxglicpicit 42:93 gh/as re- range of-d Tyl 3. Sk ace g
(800 m) 115 55 comexmst bys7f ¥y 24101538, thspas® e bzadhudHi y1-3W&€phaﬁJdad to
this aqueous . sol utimh (‘about .80 -net hanol anobaébﬂmcraad disodiom ekt &8 g). - 125
mentioned. nl). Thereafter, the mixture was stirred for It was then dried
under reduced pressure over 30 miutes, at the end of which tine it wa
phosphorus. pentoxide. The procedure pro- coded to a tenperature not
exceedi ng 50C. vided 7/ - amno - 3 - [2 - carboxy - 6 (or 3) - . The
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propi onyl oxy) methyl - 3 - cephem- 4 - car- O

boxylic acid trisodiumsalt. 55 CCHI, ), -
: , ; ; VR——(S—in—D0)-2.62 (411 < G
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an o) S ot gt IO PRI DXl Bl b oméeaaem v 4
car boxyi,,);}pugg ethydformamie Ve dis- 4aﬁa0ﬂtcbwlthecsom&t d'ad’dlﬁill di sodi um
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chloro - 3 - oxobutylamdo) - 3 - (3 - oxo- 15 mnutes. The m xture was
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sure. A powder? vva'!rleébtl'bn ph;;gmm n4of - Mseatmﬂgw pvevvasenodof
17~
0.4

recovereds by filtfi®® The 2@fdohe Birade axei u
washed with ether a

pd > dr PR - o%buﬁrﬁeﬂﬁﬁﬂﬂﬁ %%ﬁ

reaction under reduced pressure-over. phosphotwed pritre (@heNpeSiduyel 943 adtil
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chl o onBt hane (2 irhe WiorSHieishicabluiod bt 4 Ahd e 10, 2t dried

- COoCH2CO- ), * 3 - Dpobuty 3D Gl urﬁéﬁ)ﬁtlﬁne lslre&ﬂ mﬂa& erphosphoruspeni—
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b mgwwg o, @% .
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sol vent was dismst |tm etagpq!hee Qﬁa}eane (10 m), Eﬂﬁl pledpder cool i ng
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butyryl oxy) methyl -3 -'cephem - 4: - car- 3 CHA) :5.05 (1H, d, J=-5S Hz,
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5 H Pz, CONH). - - - cm-' - " ~NAMR (8 in'D0):.
2.31 (3H, s), 3.47 ,(2H, -'Exanpe- 41 .::ABq, J= 18,Hz), 3.85 (2H, s), 4.8
2H—70 -2 - (2 -'"imnpno -4 - thiazolin - 4 - ABq, J= 13 Hz), 5.08
(I'H, d, J=S5 Hz), yl)acetam do] - 3 -- hydroxynxethyl- - 3 - 5.60 (1K d,
J=5 Hz), 6.9-7.5 (31, m. 65 cephern.- 4' - carboxylic acid" sodium salt
(1 37 g) was dissolved in dinethylf&ram de Exanpl e 43
@ fol | onedeby the addition of 0 - 7B - phenyl acet ani do - 3K-

r@xy thyI - car boxyrrandel ic' EE &irl c (0..90 g). The -m x- - cephein
hnvul LC a_(-JJ'i tr ure was stirred. at. Loom t-epperature f*
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cazboxy#yélm_! p‘b%r@tﬂwﬂlmﬁed mmtwﬁw g‘: }gﬁ m Xturé was
: >'“§ndé?}‘-;e¢ & et e AR a
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t action g
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aqueou tlon nd 2H, 2-CR, . 4.90
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a 0-Chj, 4606L: d, J5Hz,
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proc ‘”E)rbﬁiéﬁ H’égfd Wlth(a fenyI acet aim d@ (3 - OXo-

25%(41‘%plhxhzed ﬁsia£~ ?dt, ““e vided % . 1,544,103
21 chr ofgat @F aifdaylad |-i e &(ADZ (t rade = 76@|(4;Em - : mar k) ,
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met hanol . The eluate was |yophilized.' The 9.07 (1H, d, J=8 Hz, ONE-).
- above procedure provided 7/3 - (3 - osobutyl- amdo) - 3 - (3 -

oxobuty

(375 - - Exanpl e 45 -ng). Dichloronethane (20 m) was
addedtoa5 m xture of 7/3 - am+yio - 3 - (3 - oxobutyryl- | RCKBr) : -
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met hyl acet ani de (0.7 ni). -Then, under ice-- (5H, HOG@HO"P“‘("_’L’HNHQ J=8 Hz).
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nderl cecpnehngizl L) 6. HTaprsedme(e dpérO wrihgkizohs SAnkdr I i ng, a :
sol’ut i onsto 13.52 {@Ho b NCH, treated with * &) N oelytion hrsrﬂ na- a-
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adds m susmdeﬁlmndldﬂ#omesm (1B gnln Fomn hy i 3400,

e pr

col -ch 1
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6.92 & % , i 2 09—3- — —3=
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9.04 (1H, d, 1=8 Hz, -CONI!-). 60:.5. 73,(111 d, J==4.8 Hz, 7-11), 5.10
Eape5 (11H, s, (AH, S. - . s Exanpl e 54 _
7/3 - (2 - thienylacetanido) - 3 - [2 - car-: boxy - 6 (or 3) - %)
ni trobenzoyl oxgl methyl - 3 - '- s0503n0 - 1544903 CEPhem - 4 - carboxyli c 23 -

d (2.65 . _ . :
:gheofjs ace?éné" (4 Iﬁﬁ‘? (765 168, d@ﬁshéﬁlswl?ﬁ acetd§‘4 T ?33‘3’(!})’5?2&)73&{

sodi um 10e . NMR (smlgo)(.amlﬁ,-sqgn ABg, - bgnate (1.22 g).
The mixture was sti U&eai H£,32-CHQ)2 5401 hssanym;cet am do) dhdel ylI'- "at
600C. for 1 hdur, a8 ﬁdlﬁatti, %Hz,v\ﬁH),oxyrretéml(m,asp-scgghﬂmmué_ St 60
carboxylie acid tr dJFI@ ssrlfh | ar-t-o that des-_ (0.49 g). was
di ssol ved in '50% aguedus’ acetone cribed in. Ex ﬁrp 3 Exampple o%ed&re pro-
70 *(8 m) together with ac zet gne (.0 50,5;31 ﬁodg‘ﬁ“ﬁ:?obm ]methyl 3_ .
t hi enyl acetam do) - 3 - (2 - so,and sodi um tneﬂﬂ:bban&heox@ﬁb s,g)aaaddfg_

re- acetyl - 3 - 0x0){Usit! my, 331 9@qmpm 4 sﬁaIiVle %;0@0 musracms(@tmbrted 6t

tdt 19

600C. for 1 carboxyllc aC|d I'n I

cB)rapdy
m xture was bi®ught t S ctatm ggg?ﬁg?ﬁmm%m
t enper ature and @% % i&%ﬁ @ﬂﬁ peaedl b ta pro@aure simfart © tEatadaal e
53. 75 was di stp; aOdifsol 0% ofer €%ibedy in Example 53. Theygreeadus pro-. 70

phosphoric acid s(&lmll |mzeth 1vilth Gtyla@ene (0.50 g) LIS YBS’“‘H’&’G d3t-d2t-he
resi due toget her apd sediv llﬁgmaﬂg)ﬂ} 5 caﬁxyﬁcgfud qlYg)l %ﬁﬁﬁ%‘ﬁ’&r
acetate (20 m) M cﬁﬁewgsa*g{gmvgs spéstra, tmalpbdutywad I good dgrbement3 -
[2 - carboxy - firedand ahedt af @ srephi2o S stb‘?awlﬁhawﬂﬂit%&mal)eﬂ 75
ni t robenzgyt ox&] rvees Idylhlled 03 us@dlr@meémreﬁﬁmedé/o( 20 m ) dr| a mag- -
cephem - 4 - &%r gy pboghorie 2 ‘b%@ﬁé&ﬁl s- 7680255 ’é,l yggtﬁ&m)e and
concentr at ed undea(,ed't@(zo RT3 Oola afe;ous &ﬁﬁc[lx Emﬁgf [20- catboged
pressure. , Then, Witk ad@ltitated Giqueods solgﬁﬂnhﬂr & (oh 3 cem m@rlw 1503

and sodi um - tSPFb‘Fn ddol'fﬁe ml)wé@d ﬁ’ﬁ}‘}‘ upﬂ‘? "Yﬂ;s ﬁﬁe 8
g). The mixtuf® ’i}n
at 600C for 1 hm&m S powtat ﬁcahyumesa@ﬂmhemixmé wsscnd

bi carbonat e The. edo:edame@snlmdadlssol@d t #0°C

Vd

fog &ty
sol ution was ?rgbj S bi T “?38.“‘“ a"pﬁvtgﬁ'gbﬂlad
LH-20 (trade a‘;,‘;g,“ 0‘;’:‘5 %M m{gde oE Srecdie viclied g [D.B4pLpn
being carried outelulibd wd aihemh b;uhyﬁlﬁn amlhinz)imxdoS- 5 - carboxyvaleramido] -
carboxyval ram d%? SRR T
- a y - - -
t hi enyl acet - : 3(/3 et m& :  IR(KBr)9176735721,2085%) Q§35- cn> (2-

acetyl - 3 - oxo)(dnzagpl Tl'us ﬁ’mducﬂﬁ#ihﬁsﬁﬂved nAwa-:ercar | @ cinad,-PMSOM i 139 (QHJ
| R(KBr): 1767, 17301miy éuljswed iy géﬂm o Msg).
o0 Teafhas. (

d N SS

oo 1
in water YR Sfeos P eRr s Hﬁ?%x&% y13t o, 95
addi tion of 10% rinsed w%m rig oy‘l,ermagn . suls g-en(cocfﬂsmmsaqueous .
phosphorig acid (pﬁam‘nr)d concenteittddyinder reduced prescH, ) ), 2. - 3; m 3-CH2),
40 acetate (20 My Thew P@t .Xd“aeéf F'gger was 3. 2'3C%'—|)_|(2H 2CH, ),
4.13 (1H, 954%ir a4 =’- M%ﬂﬂ; gr magnesiumsulp- --. M COCHS) 2),

437 (1H, phate aradar;@ﬂa-&amf ed ippeshuts b6k phdsptdbis €d  Précs- (IH,ud,eI—SH'Iarﬁ-HLlﬁdm (1Be
addi ti on-of et hempentoxider Ehe Proceduﬂe provided 78 -@-) , weld-Litnt & Biklea”- B JGRGHS3 (ki <
powder was re- ““‘“y'a‘m‘m'd") “"I‘Ygg ‘Z;‘Qﬁered by filtr washed wi L(B
et her and dri 601 ' _reded’ced pressu over phosphorus @.. X111, d, 5
Hz, 6-H), 5.57 entOX|de The procedure provided . 718 - (2 - . dd J=5

& 8Hz, 7 H) 7. 431( rle" 718w eny do) -840 AH( & J=8chiz -'-Ng—->,
ox0)- butyl - 3 - é% 6 ?‘%T‘am d 8.77 (1, d, J=8 Hz, —CONH—).

10050 (D123 o) .\ —SACURR: aﬁfA g et pasg LI, 840
(1H, d, J=8 Hs5 O(]:‘!I'll\lb-L%Hm?\‘-)({sl‘i(rlHd,, DVBO) 76 203 5& (& & Sbubstichzamido) - 5 -
8.77 (1H, d, J=8 Hz, CO\IH—) Sy (OOCH ), ), zm@oxavaime?@ thgl -31058,
3.56 (21, ABg, 2-CH2), 3.75 | —’)_" ﬁ;“‘ﬂrg’ g{)wgf

- CH2CO-), 4.14 (1H, : 73 -, [D - @thﬂ(ﬁth-acétylace L. %

5 - carboxyval er ani 8] (1H, 3, —ﬁﬁhdé%v,l B3/ (18, hyticarbo@50.2Ck) The mixture was suned

3 - cephem- 4 - carboxylic acid (0.67 g) was dissolved in 50% aqueous
acetone (8 m) to- gether with acetylacetone (0.50 g) and sodium5.01 (1H,
d, J=5 Hz, 6-H), 5.58 (1H, bicarbonate (0.25 g). The m xture, was stirred



at 600C. for 1.5 hours, after; which it was gen carbonate (0.25 g). The
m xture: was o treated by a procedurc simlar tothat described stirred at

—60C_—for—21-hour . ’

tion had. been corrpleted, the mxture was [D- 5- (p-1t -

| benzanmido) - 5 - car- treated '.in the sane nianner, as i n-Exanple 5

| - ido( - 3- (2 - acetyl -.3.--0x0)- .57. The procedure provided

- [1) - 5 - butyl - 3cephem- 4 - carboxylic acid (0.33 (p:- t -

A benzam do) - 5 - carboxyva{.-,03 65 g) In IR and NI\/R spegjra, this

’ R :_ : agecoment with
t he prud@@@ @btlélm piter fhich iprpegygen. A}mlxt“?,eaﬁvbsoxyq ic acid di-

aﬁple 5” : resxmnlalr“teothatdescnbed surred.at 0° éﬁﬂ %‘: 10 =
%nag%@ mp{oﬂdedg_ Za g‘;& y.f%gw@m e | RCKBr) :

]53 (Zahdatykyaalom’)anikl ftwelhre -prgvRied 78 ar Box\p -~ NAMR (S in

_ D20) mm --Cpeylicjacid ?éﬁ 6 tylhe Eg},nv%m@hyl -+ 3 -
1.87 F}{m!] ?ﬂg}‘“ RNl 1& dci d (0.73 g),
py" ”' Snpl q, UB)AH% 'ﬁz &ﬂ)sﬂt@%g)LS (0. )éé g)fd and sodi um

5
b|¢&rbonate (0 ZBragle 57  ( 31,.. de)n %B 3. 51 & .87 (2H, ABg, were

di ssol yd8 0% Py B ( n: Sl AN, nf).
mémw%ﬂ R M A e O )
a Q.73 Pyirsist of3Q7h(éHaABq,dnﬂ8\msz-&Hs),346

c|-115) (o.zo 8 and sodmm bmarbmtezsom g)tl | IE%L %C ) qu@id@ﬂ Adiqessu're Then,

5% aqu als 694’54 cho f#ton ( '(1H, -d, J=5 Hz, 6-H),

5.58 ( &ml) wer e . added ~The ethyl- J=5 Hz, 7-H),

5 86 (&Hperm&eraﬁd ﬁost oBthe aamﬁetThg’sgjx.; ayer - was, vvashelﬂ-va,th a satur afed H,
tiligd of (1H od| um chl ori de

(20 n1 e 5, éfnlm (;El ‘,‘5‘0@# (%ﬁh? oé fdi‘ magnesi um

sul phakthean Elﬁﬂﬁ}redtvﬁiﬁ e r re tm,@ﬁﬁoukr-et nwleg was

-aqueous solution of sodmm chlori@)(20 tha i nedpmbn 5t-HD, Bdfok fﬁ@)(ﬂbf ether. 'This

erd\‘)@%eﬂ ﬂa‘t"é""ﬁ%"nt) ‘and dlssz/:édbythe addi ti on of
SOdI um, -the addmm of et e 59 30 at 7-9). Thesoft i on, was
subj ectpadiei @as suspéiied (DwateH3 ﬂbtahﬁl imdo -5 -car oxy-- col urml chr omat ogr aphy
on epﬂwwmwﬁﬁmb%m bigyrbon- 3- - and '- 3 - (trade mark)
(250 1 bRl P St L 5@%@1};-@ cid (0.64 g)
was di gmdp_kym 5 M teRiion beingCeakr d in 50% .
aqueousutagitht wdue. tﬂerrwhénst __thele _vedadr msodqm:svuaén@e m)ing Angs _
| yogh prodyct; wers ) Iyephl 2egher withtiindola (0351 g)tppd sodiugbhydroThe above

proced@?é?%’?’;g.'_-.?g E\g fgfq 5@“‘“‘7%5 m xture was'
(p - t amidopit-y3 DI @z Jmeth§l = M2t 1@ktioh, B0 b WaL. - for 1 hour .
Fol | owicephent het amarbasjlic- acld disoflipm- salnyrrﬁaldyawpleteh;tésmﬂa:ﬂmthnaaalbail goof the
react i E)-he m xture was cephem - &ph [Proeedave ipepvideds tum sal t

tread ed plr-,.gpngérg-xm mlar to [,,Iﬁ' 5 i 1@ :
-in Exar ZD, hazar(meducmmrapvuiedyhz cid difodium sﬁtcoz J.hal i ni i do- 5-

car boxyvaléﬁ s— R(*i&?!) 1760 16000m : (3
- i ndol yl 3§ @@é@?g) 9@((:145)3)
car hopxyl i gspg dl S | um sa t 24 g 43 %é& ,)s-), 2 86 &
3.25 (2H, ABq IRE 18} Hz, 2-CR,), 3.42 ]__1d s 1600 cm'

95 & 3.73 (2H, ABGCH=A5 Hz, 3-CH), ABYR= 1@3{4&-{11219)46—14968}1& 2.26 (61, 45

4.51 (1H, 496 (10, 4 'JES, mé)m,zsmsu-& 2.82 (21 ABg? .1 =18 Hz, - 2-CHR), 3,61 &

3.86 (21, z, 7-H), 593 (IH, pymole - " pp: J_g,[ He, 3 CHR) Ho§-4.9 (21,

b Yot %ﬂﬁzw%ueg i 8 S
pyr : 0&6(-11115 HokieJ 5_£Hz, 7|'ﬂ), 6..77

10| (1H, 6 - 5- H, 7.5 8@ (411, &6 & 6-H), 5.46

(1H, d J --5 Hz,. 7078(10H 7. 80 H -pyrrole °I-- H) .
( 7&(11‘11)3’1‘1'01e 14‘}) Exanpl e 58 7§ -J[¥ - 5:- -}

but yl benzam do) ;'- 0 53

car boxyveg. er[gmsi E ‘t3 bmy(b?nza:ma@r-boxy - 6 L Exa?rpl e 60 (or 3) -

ni t 156 benzasboxyxaterams (23 mrqu Iﬁem - le. 605 htbhal i 'fﬂ do - 5 -
car boxyter 3@ i . leéBZ Sg\/a? f gl (or %‘7 V8 erami do) -
3 - (274~ %%ylﬁ ss‘”’ iy, ;ma), eget-her with

§li$ and @dmmcl@(hh-erfﬁrbexylﬂc acdeD 70 g)‘sttahylbsqudrlmﬁ‘b/ (0.24 g) and
sodilum hydro- car boxyl ic acid (0.70 g) was dissolved in 50%
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25 v aqueous acetone (14 nil) toget her vmth I ndol e carbonate (336 ng). The
solutio 1 > for
1 hour, after which tlrre Sit was (0.25 g). The mixture was stirred at 60(C
for concentrat ed under reduced. pressure to about 60 45 ninutes and,

after the itaction had been, 20 ml. The concentrate thus obtai ned was 5
conpl eted, the m xture was treated by. .a pro- . subjected to

col um- chr omatggr aphy - on cedure sim | ar tg44,108t descri bed in Exanpl e : 25

Amberlite XADTAS ECGOtdole. carbonate (336 mg). The soluti stirred
pr ocedur e- provi de%ll &%Mmﬁ%& h:oﬁgé eit 60€G§/eof§:et %aﬁmsmgg% was

et haom , phrhal i ysﬁﬁ)g)a m%nxu;gm ‘Bted “;ﬁﬁﬁ d Xas:‘ %
fractions contai anged .
car- sired prddu T A t??y 2 anjc beinga ‘out

di sodi um salt (02§, Ohe pl-daedtdaeprbvﬂed apt-afDn - (So-rrpwi:tnd:atmdrfr etpoh dind J0¥.octlmnel, of
spectrum this prnldublmdvvaSS f erbry amélol hé - tY?W&?‘X Wﬁ%mwwiﬁﬁggggﬁ 65

yield figure was ®a ’“"“1 4t ds
det er ni ned by'Ti qj%ﬁ ""P;R athe fw |'I.1\Mxﬁ@u ﬁemeiam wan:
70 Exanple 61- same as the product obtame(l_’ix) Efample29- 2 valup rﬂengmned4b§t ligkid schrpmatg- - 2 4

-7, -[D-5-(p-t - 11%6 a 8 ani do) -yl W@pfeﬂ@m@ﬁ?&m 0
car boxynet hyl - -. gar Tﬂ,
thi ad?gzo' E/515 yl sfﬁagmmamdol 5 .g‘@%gﬂs nt ,nabm] ; %%)ﬂhhquthyl g -

cephem - cephem (orBD—mtmamm Jinethyl ¢ B d cophapdi +t4 @fboxy ‘aﬁ%ﬂmq’}‘ gl das
(0.73 g) was di ss’bI'\F xlis 7 g)8 pdissolved in - yield 85% © 775 vat er |
(7 m) together é? andlﬁm rpmy(gpogen ‘car bonat e
(0.25 g). . IB()K he. mixfed vaETstirredOat 6@ EfdﬂMUreJMRﬁ wtD.0) e85k 3B0Q0I, ARy 40

SO Ts o o Pt
J=18 Hz, «2- OHR) and ught t dgo
fol lowing . - CHCS SPbR o A adrond "adylctiyoB 20118, %nﬁﬂw$m,

POSPhOT T ¢ acisd s Sy tacete (e (ol , wadkl] w3 H279 GEL, D=riEe, 780 6.6h0tIH

with ethyl acet at sphatjon of 3 0“8 @ng)slH ofs; thjazefin g, 5. éi)l-f) 25 "The
ethyl acetate |ayffel,Q¥e mempiun 9 Eﬁ“ . 79 AH2 2 Ao Hd,- dfiadklln - 6. 65
(1H, saturated so P8 nédeSOHE | obEnl 'glp&ai Qhaddtgmido] S, 3 4 (3i -ctgGlokyimethyl>- 4 - 85
H .. dried oveo rmgnawendm mmraphas enl)amd dtsm-lvalenmﬂtwlatw t1 erideal . ﬁedxl)%gﬁnethyl -

pressure. Upon ad% %&% 51 { -4- “‘P?ﬁy'éfzﬁdr “mff'h’ of-
et her a powder wa 3 ) cetnido] -.3 .- (3 - '
hydr oxynet hyl - 4(250m§5blﬁeub:1%gﬁ&n%pmdﬁderj N R(KB:): (1360’ﬂn)' and di ssol ved
hrnetjhyl -1, 2b435- m&mtm-c ok N?R{é[ség?’ e 792;.790
ydr ogen car bon- |c ac o 4.

g). This soluti on %ﬂfv@ - 2% cqjuan, gﬁ@qaﬁ L, , 982

Sephadex LH 20 (2 dd]1-)3 dlddhem 3ei deghemara i ed O@H, mQIhOHhtS@B \IH 4 RIIrBr)

1760 cMe 35 40Therbr>xyaemubn@dwm!amﬁm t he desrﬁ%spfg E{Eﬁ& —5W 5653, 95
DO : 3.40 & 3.82 (2 BQ1 pol ed and t gﬁ ‘?ze().l

J= 18 Hz, 2- CHI) N ,132€9H, ye procedure Pranpkded 7.3 - [D
5 - MCHCO, 3.74 (132, &§,48 (GR) —~(CHI2)K30D & t 5.61tpefyi bﬁhzém@@x}amldn)

car boxyvaker - 4 34 2( AB ?%Hgg%? ]823" a)m‘ﬂ‘yl'3'
azi doret hyl - é £y A3, J’i‘;i%

car boxyl i c- add d| SOdI um sal t )%6 -5mﬁh$r1 ]ll-l', ctprazélEEand-iz
7-H), 6.53 95(1H s, thraz‘o‘,lern 5. H. "%kﬁiqﬁ G&Affs@e

NVR (8 in DO): -1.32 (911 s, -O(CH ).), o e gﬁﬁj% z,/ag
(611 - (CH2) x- ) 3, GP8LIH, d, = 51“76,16- , 568 VH'Ld ~of abgamd@ g—dmtian of

13.53 (2H, ABqg, J= 18"F?sz’fI'@t-ﬁ§6§i i do sodii‘nn-cbz.o&de was added and the oH was
oxobut yryl oxy) i met hyl - -3".-. L &-4.20. (21‘1’"“%? pHJLs-LS" ﬁtm, solid

cephem - 4 -~ c&boxylic acd. ( |%sol ved- plfpteoigas rochvered by aqueous Yon, Tihsed.
- 50 mM of water toget her vmth L 50 godﬁinadmdm&ﬁfi&l&d in'1100 n:mi;fhy

- 1H tetrazole an i 'c sthi} -W‘Wétoﬁt‘*re@ and RO -
~~~~~~~ was_adj ustﬁi&!ﬁo 2 <‘§“hsxor,§é‘i§‘g rt)'a

Snﬁgé layerwa ta.n%
600C. for.50 m nusesephaﬁtercawa it g ieo W n%zm ¥ 8115

H d, 100 nl ¢&§%. élssslattdlmaihwh eud0 s@l thnl'bn emil al:é-tate Hi{d, tll- resultant

7.86% (41, rnf@%-c amqovpxheb Bl trppics
15 Wi 'Eh AN- HC! . Tﬁ’é’“ m%‘?‘ﬂ W then dried. The procedure provxded

precipitate was recovered by f||trat|on%r|nsed with 20 M of a saturated

aqueous solution of 110 sodium chloride and dissolved in 100 m of Exanple
62- - ethyl acetate -* etrahydfurn (2: 1) and 20 7 - [2.- (2
- imno - 4 - thiazolin- 4 - yl)- m'of water. The organic |ayer was dried
and aketam do] - 3 - (3 - oxobutyryl oxy) net hyl - the sol vent was d| stllled

o B o~ N A I T o LN o




S ~~~ 1544,130a? : (yieid- 94.8 %9 oi-[D-5. - b~enzanido - etal

k'5-1y)thwtor | - 3 -; ctiemb5..- carboxyvaleramdo] - .3 - (1 -
methyt———4—carboxyticadd—iH—=tetrazo—~=—S—ythiromrethyt—8~=—=cephem
- R 3 1 12 1 1332, 4 - carboxylic add. -I(KBr) ' 350
1780 .25 1613 rs32 1504crl - ) ' 60 I R(1CBr):
334Q 83, 1730, 1645, 1535 NVR (8 ti d6-DVBO): 1.30 (9H, s, cm?2
-C\&¢Ha¥z), 1.5'-2.45" (6HL, m NWVR (8 in d,-DMBO): 1.50-2.0 (41, i),

), 3.64 (2H broad, 2- CRR3l4463. 05- 2. 45'(2H in), 3 70 5‘2-1 br ood),
él, T .‘D. 2; 'b" 1—-;b+god i FE B4 55 (311,
L -! -
_Sy d.948 mmdo]_s enzamul» b ca& -ngm ns_:ce@iuage (1H, d J=5
S 0% R . 7,32
(s xyl ac1d L _ d, IR’(KE:)Haasoﬁié’dd) 1725, ﬁﬂs(ilsish dd, 1 —5 0 &
. 4-H), 35. (2H, -d, 8.43 ( 1H1 _ CO\I 60 J=8.0
WﬁrtH%"&s l?ﬁ38 1739 1648, 3-'!?58 4§ ,_m.oe.-llzg%g;g,l 3‘(’6 0SHz, - CONle- )
: HT ﬂ‘ R 5 in 4, DMSOY: L3¢k 2 Sladzp -~ 1), 364 (3H, broad, 2CHA L1, d, J8.-0
245 (2ED m)/ 3.76 1, Broad)]=5. &BL93 Gi hsawzh,&,r& g of 7 -
ED?'S- (p- 393 t(3iLu%rN3§HL)r 4.15-4.55 (3H, 3-CH,), 486 (lH, 266’ fonam do)edi pi nami do]
- 3 - (3‘“)’_% 9’&9 iy 7_&3“5326_6 of "7 [ D -_Bap(caprylamido) - 5 -
oxy) met hy_ ’- m ce car boxylic ad car)boxyval eramdo] - 3 - (3 -
oxobutyryoxy) - 20 was di ssol ved in 50 m of water together with  nethyl

- 3- cephem -4 - cy)Llc aci-d was H),5 (@hddo - 1 - methyl
- 1H - dl ssol ved |_r150n1 of water]E ; 3%andZZOgof
o) | um b ?%‘Elﬁ z rcapt(m, ’ei76t Y@ sol ution

was adj us Hgg{ Te razol e anftda, Besgm;r—couuum bi'car bonate. the

reactloﬁr; was cog;hxpteafg at 600C for 50 After t‘?g ol ution was adjusted to
pH 5.0 MA@ g L8RgLIPD %ﬁ)@ﬁ 35.-0 g of
sodi uﬁiﬁﬁ%ﬁggé 'rbﬁ%g yigrﬂaﬁ'?:ﬁu”{)@ Bas ldxﬁ%ﬁ%&xjgn the sane

MBbd Weyas @Solveld in 50 mI\G¥Swate@ t r@@@l $ epepli@ 4 ncartegylic. Eg(caqul g563. The

procedidoe qﬁrSO-vmdeaﬂto -51 9&‘ne yl - Hbl:o gl of water fog %e reac- (yield
95. 1%%?01‘*7“1‘1 ad d qmazﬁlé gm ﬁm@mw W £d in tha same
manne%{ a g%f ’“ % 01-.(3 3 Y Véettes tha molwlion was adjusted ﬁS)HSI)E&arT'pl e 63. The
prese ra&tohyl359 ﬂsodl bmziegvasadaed, theiry-t 1800- 4.78. g
(yi el dmee H@kdhﬂmfamen@nw o * PHEn - 4 -

,. saui g Bt hyl - 1H -

b ' Py Y8 d ,'. vad
car 0@% %‘ 1D - ﬁmﬁge%du 78 Wﬁrmﬂa% 1535 3 -

. tetra y_]‘);{;] eryd R(aKB;
= cephiem - 'meﬂlyl' dﬂbmﬂﬁdl@ saguy@mem'* . ,el(iz?ﬁ?%)ei -J(cml-l 888 (41
) - 3 b ‘ﬁm y_ (2H m), 2.41

| R( KBmyemﬂ&:a)Oocplmwai - cptbpgylic slb 5
hem - 4 carboxl.lcacxd ), 3.71 (211

(3 5 g ka5 3.
br ood, 55 : i3 %ﬁ{/}? 133 & DMSO o 80-2.40 (2111, (3H s -NGB).
4.28 (zsmz (Brm)ad.))MSO) 145—17§§:{,3 TR é%?é 172503455, 1640, 95 o(31 5.06

U'-._.

e %, i Fm’m g ey I
He, -_1)5 (6 UH?’ 1%561)( 80%|—12~TCH( > .

54) s:@“’m ] S d, J-8.0
'Hz, 40 dd, J=50 & 90 Hz, 7-H), 747 4H, m, | s = 8 76
(1H d, J=8.0 H, Qfo H) . 7.91 (1K 5?’36597('6{(1%') 30&,0( ch?

.40=9, 0 Hz). —CONH—), 876 (lH, d, J_soEuarrpI e 67 4 329

of 7 - ph : 100—CONH~) Exanple. 65
30xobutyf§?%§§§$b?%g%)’§%s (gi*r?hem 4 - ca e g of 7 :[D - 5 .1-(p -
tert - butlben- boxylic acid was #3sgety ag -9f ¢ yvatﬁp

: _?rﬁ&m do]_ - 3-.( 3-omcbgtyrylogOmehshes: -vuenhhn]: 45Ccagy

mer Ef7 - P _ baxylic acifwa, dissolued in- 50 mbefrwatef met hyI - 1H -
tetﬂ%%d' b8 L. Upha ‘.,mtﬁbp’fmg% Eﬂ%ﬁﬁf LB' n- 50 m - of
wat er mecardbmaismvedTMorﬂa&tWa&ﬂ Witarbéhaa, 0 Thd efosWth 1.74 ¢
: tb74-g !L'f 5'- wFOeMo -flor. $0°Gri forit50's minAtes, e&fteu:oaobling.g;het he net hyl -

%i%%gg%%ﬁw% IS@G?_- -_w&smddj usted to pH

shed with
pg& th}il satjatet} aet!ehylsothmn tSO m nut es.
e

s %_ 2%2 :%%ﬁﬁ Yh-utkons were 110
ture o emsme neon f tolt eﬂ:e"\@ﬁr Ce% sat utated

aqueous sol ution of anpe 63 to' obtain 6.02.9 .(yiel d 95. 3%D) of sodium
chloride, treated with magnesiumsul- 55 7 - [D- 5 - (p - tert-
butyl benzam do):- 5 - phate, filtered. and distilled under reduced




carboxyval eramdo - 3 - (1 - methyl - 1H - pressure to renove the solvent.

The residue 27- 1, 544, 103

27 was r-eerystatzes oA : - - ~ i - +er

cooling, the reaction m x-<. The above procedure provrded 4, 29 g (y|eId

ture was treated in the sane manner.as in 55 96.2% of 7 - phenylacetantd?ii:;
)

- 3 - (1" - Exanple 68. The procedure provided 642 ng nethyl - 1H - tetrzol

- 5 - yl) thionethyl - "of 7 -, [D- 5 - benzanmdo -5 - car boxyval er- 5

- cephem - 4 - carboxylic acrd D - 3- (2 - __

et hoxycar bonyI--zukt"-lct-y-l—-ah'-l : — ?Eﬂﬂﬂ; &—8—4—-{-H-a-z-e-l—é-7—
ras 'v.‘ T on X- .

yl )t hi onet hyl . _ 429gglhﬂ 1@@@5&6 @?Bﬁer o®lE; the geagtion i

car boxyli @ acid . )‘%rﬂ’%lﬁ 1) o 1174§é'§§ Thﬁ%ﬁﬁwgﬁoﬁ

3.55 (2H, s; . -1 R
broad, 2-CHR,)5 3-cephéth6@3 caridz@foaddy 2- 10 ~ - amidk] ((BFEthexycaiiiziyhmethgl - 28 { 2H,

LR R R e o PSR L e

154
D) H)é 80- 4 mzr)l(@—& b )iggé(’oﬁbisa%%ﬁ%l 603r)65ﬁ50 z:'g@gzlmﬁmh 1643 45
Y, 9’)’ H)( 78 cpg%zi% hé_oad, _ %‘ 1.20‘33 5Jt:§l-{_—§.9Hz,

3-C 9,500 Hz, 8.H), —CH, " 230 - (6H, ~’'m,
ONH-) . Exaﬂpl e 68 5.60 (1H, dd J=5.0 & 8.0 Hz 7-H), r-%% J=19 Hz, 65
70 561 ny of 7 - [D7235sH, spenzarm o - b5 - car- zlc 50[(55{ m% 495(QH; .
- butyl benz- boxyvaeram do] &3 - oxobutyryd Hz,eﬁrﬁl)db (1HGd,.J=4.5
car boxyval eramidol] - 3 - (3 vl - 3 - cept@n™Du7 204V P aci d

car boxypr opi oyl oxy) t GRgm. 20 was disso in 10 nm of

wat er toget he?ywrth rg@ c%r'boxyzflc aci d rTSwas di ssol ved T@Q m of 252 ny

of sodi um bi carbonat e ‘and Eiin o o e 700fved m

1 752 - nethylt Hlgeois. iDgé nerdn- a4 - Yoarlng a7 O gtz | T
.2 teraoke an (m

‘ﬁﬁy?‘%@ctmm)mis cobapelsaidat - 800G, - |
- methyl- _ 99 utaeai&satbaxammnama:em 5 %fﬂé&ﬁﬁé@”‘s?%% HEI ﬁo} ng,s ,

the reaction s@a: unmoh Ghizarbonareand 212 ngg of 25

ethyl acetate ano2 f'ér“t?ﬁ%!’t neé4 - | N UT Betigt: and 068 g of -
freeze-dri ed. The?z"rlsg Fﬂrd Syl %@e I vwdlum hyéregsttl |cmmstelfgl! )wets-

al l oned t0 COQk todxti®Gills lvﬂstadsarm yqu@atelw ofingfor g a‘ﬁﬁ ?g m Jhe
t enperature and memﬁr@fT@mﬁmaqméw dodlved q,pgao solu_. 80

cryt hal snor mend \Metﬂ ne The dﬁ;}?@‘ﬂ;@%ﬁ‘@c fidy o ph&phdnhaad addﬁheh; addédylfol-.
with acetone. Thqecgay gf,

W &he. °““'§
60 ~ni | of et-hyl3at @Imcédhi ﬂrﬁmdmbyrgfo{ Vt-r[am or-r aﬁ‘ﬂlﬁ ﬁgus %{
ate. The ethyl adeweamido I- yvalees 2 5‘,@, Bla@hedi d5145_,

t -w
mgol 7 - -D - 5-0[%%‘?'@3‘ 3’1% fbos E-pmmaﬂ Zmrncdﬂensatﬁnunderre-
car boxyval er ani d odiumssasat ar at ed -agueous. sol gaopdo prey ﬁgg%@ﬁ@ gther

er was

(2-methylthie -1,3.4 - thi adl azoI -5 -yl) (A L&) erand
n‘agnes| um SUl 3 8 l') 3400 1766, 1640 1600 1530 dned over phosphorus pen 9
.. -hate, follove &opdﬁ%ati&r_l_ztggd@ - ddmt give B&gdéphdm-5-4 -
carboxylic aci equgr—eﬁuree GHhe erssat@ 'h%}d _ _u‘g; hr
added t her eto4§nd t (281, ABaskrt ¥8chin, 2168k d14 (5% - 33%1,0 )3"- -4 240,
1600 153Q covefBd I 4rHa (FGHDOR0 (kMg add h et her and i R(KLr): 340095
1766, 1640, 1600, 1530 . er_@ﬁijver phosphorusllp MB pactr, ghis prodyctc VR1
(3 n 20*14255(6 m ~duced pres gm ;gb ity the .
[D- 5- NWNRH in D 25 s( ‘611, 333, uty enzam do) -
.5 - catboxyval er- d’? ?‘1‘55 %%39558( 333 aiBxahple 3 < { | rreth
- 111- terazo - 5 - 2@;5 7134@5115 744 butyibens- -
yl)tluocmeffyl — - 3- cepheg')- car boxyl i cb e ret%x}gv %ﬁgm <@ ml)
4.30 (1, M : G boxyhcamengorfS mexgﬁ:tdn b-Oth'
IR and NMR spectra th| s ‘product was" found tomtrbylr-riH decrnd 9168 gtof padiuin rae
product - obt ai rféd 61 Exq pie 6% 01 (11H ~dhvdyes esélu on thmdfi‘lﬂnégﬂ-f’f 10>
71 di, J=4.5 Hiz, i;-i“&%’“‘i&ﬁl , ,mst by,mmm,
- t - butyl benz- m&rQD - 3 +  cephemnaRi 4/0) carbdxylic CAInO myneaaema e 70.3T ra -
car- boxyacryl oxyrl whpy | dissolved - inc &) hmalnrof - water- pmldeﬂ §gof7£-[D 5- T
boxylic acid, ﬁﬁw?"ﬂ’s 222 1@, Loty -carbgnate 3 _b“ta"lbe “f‘%’gdﬁllgzol 2
g0 merc -
and 0.68 g Of SO thyl - 1H - 134 tnazole %gé - cep hem 4 carboxyllc acid, of :

hydr ogen car bonatreactivar el icadi@itede ek i60°Cl 2foi] 50- ocfrlnchlﬂﬂx BG]IRrrglddﬁMR speCE‘.erereS
-benzam do- 5 - car- water and the solutionwas then stirred for 2

boxyval eramidoJ - 5:- (3 - oxobutyryloxy)- hours at 600C.; foll owed by:
treatnment in the: nmethyl - 3 - cephem - 4 - carboxylic same nmanner as in
Exanpl e 70. The pro- acid was :dissolved in 10 m of water cedure
provrded 0. 88 g of 7 8 - [D- 5 - (p - 50 together wrth 252 gy of sodlum

[T o . R . A A N o



carbonyl nethyl - 1H - 1,3,4 - triazole. The. methyl - 3 - cephem- 4 -
car boxyI | c aci d of reactlon was conducted at 600C. for 50 V\/nl ch both t he

Exarrple 76 : . the product obtar ned .in Exarrple 65 . [D) -5
(2 - carbxy-6(or 3) -i - ., ~~~~~~~ni t eobeneam do)
: -. carboxyval erai ni do] -: Exarrpteo 72 - ' 3 - (2 -
0

X.- 6 (or 3) s nitrrbenzoYl oxy)- 65 The reaction of Exanpl e 71 wasp
- repggat ed. rret hyI - 3 - mephq - carboxyl icmacid but ggploying 1.36
...r,,u . I'g'k‘;’u 78 er (6”')

g "o v&s—d-r-ss-o-l-vex—r-‘fe—way
wvgm with Sme o bpx §ng’ﬂ’éﬁ hd
Eﬁgftc%‘uﬁ] 1obtain x’mz’liﬁr“ tetar,aﬁob 0§2 3 -_- ] é%'dogfzyrl oxy) met hyl -

3 - zole (0 12 n;d sodi um. hydra;g(encaxe&pbma-tae ﬁiﬁlﬁlh:ﬁzoyloxy 65
car bxyl Tieaes 7hgvaa: opsated ( Onetin .stirred at

.6. OC. % '£‘ ‘ﬁéﬁg %‘gsg‘"ﬂf tes af teer .

-Whl o} € . y)me yl‘ i e(g,baﬁ{el n Ex~anpl e 70.
chgr- ce;bmnbacraas@mm 42 2 -solulbhhb'as d at\goeled Mje- [D.- 5

( r- pc'audbd% ded Q_@tb f- f!l’H3° 'Ple Whlsh uzztmsorret hyl

ni I(Oroﬂé eﬂﬂx ] _§"“‘Y1 . Y I erm‘bﬁj_ g "boxyl i ¢ aci d,

of Whl rre%l' forhbs teﬁ&ea&ﬂim -NAI R were found

| n goad' ceplgih cmnﬁt‘hyeh IR - (beFdwm - IH waolboﬁ yiIg athd 15 with

f 0.cejerpyy 4 MIKB'F 1782, 1731,
Ex"g %yf%%aﬁﬁ%‘w PIP% 8- "ol cmll(l 52 g of 7,B - [D

-5-Ip-1t - butyI bene- NVR (Ik(Kﬂ):B@)SZ wsl 164331&7,21356 (6H, 80
arrido) - 5 - ca 7é|eramd 369 211, 2-CH2),

3.94 (3 5%2@?' Pd;:a" Qféh@n - N-CH,),
o) ) . 6Xy) s), @’ﬁs)-: %- - ( | H,

4. %2
" boxpkdpie 54-— qaercapnﬂl - neth y - tetrazol e and 0.68

| )-
g of é’%‘ﬂm d 0-25 }bonat e were di gsol ved |n 12 ml of 25
water% iﬁg %,gn frred for one—05‘—€)6 1H d=5 H 6- H)
852:n h melmﬂuusﬂ o GORL. for brl | 8.
e

7.6 8a4d(14111f-ﬂ10umn160‘103 follpereds bnweapraii neadq 5'&18 procedure
'G &F"“Fg - .eta 5 -

-82%3 T @o%;,,ﬁ,‘:y_ .30 r'%rmdo] > 3 (1 i |ethyI i
~ 1I—I30etv£1&mho D- (1 Yingthyd - QEabthydl ~ 3 cephem 4 - car- -boxylic acid, - of
- whi cthoYlDthlorh@hyl R-’andﬂem- he 1._ wer e found to be in good. a@greement

wi t §ow e (R an tned | n ExanptB-NE8-79(1H d,-J  Hz,

CO\Hm ﬁ%b IQO%ne rgﬁt(ﬁ'bni’ érsé%aﬁfff’@“?a’ was repeated

| Exanples 77

provi
but yl |

7, - [D~ 5 ~-" Rigamdie 74 DUt YI benzanmi do) - 5 -Exmmeenpl oying 1.2dp g of 7B 3-
(D- 5 n@ﬁhéﬂﬁi of Efnﬁii)é%)/d/aﬁh&i’eﬁm dofg-[B-5- (12 bmrltbmxyldo) -6-(or imdo - 5 -
car bocmym;ihsyﬁ:gmwe)o&?ﬁ?:@ qsphthal-s)catbowaé 4 |lor- 3 - cephern -

ciadg j rjej. i'_m _ -(0 g)-igzafs lJ ¢ acid (0.73
0waaa-l(dm@&o§marvhﬂxrsg- sagpeund. Jhe water (6

0'6 t-o— thethyl 5 tsragnire (i2eg)oemgy sadivah 1. 00 g of 7,0
1 1

( WF?” dO - 5«
cazra?go v&!’%}"ﬁz&_{{r’fﬁi % %%%E%ﬂ% t%e-rﬁg xture was (1
- - net the = h;)dedz,e mrSe(ddgtblﬁﬂ)OGI)Ofor 30.
M NUt ese, indgobd igrabinent hnﬂ&lmto%theprep : deict 4,- of whigh tine
it wasduer éhpined] imBrainple Bx(@hpl e 70. T‘H - %4 To!ﬁg‘r‘r--’ ﬁ‘da‘&yﬁ @ ictra :

.were. found-to %e provrde 0.53 - (p - t7- butyl- 100 be in
gog(d agﬁg@%\&%@ rkgested™r OIn ﬁl‘ille(KEr]:Ie:)d NMR (d, mmyymal eram do] -
3 du&iemﬂbﬁtgrlesdgmﬁnfx@rpﬁephmal-( the com 10btam ex' E' | - tetrazol -
5 -yl C_hH-o_i-- %ﬂm ) - 3cdh-car ;‘1";“ é”r‘tﬁd i Exanpl e 75 .
o y'“’i‘ i 51 ]‘,e EXanp %oeat ed .. In both I R(KBr)
ands NVproded o am@lsoyl nqr.amsamgop pﬁmwmﬁmdphumal
spectr&thabfaﬂiwcrﬁ‘rpo@mw@maw sbutnmgmoﬂﬁrgdbm - 5cé£rb'oxyval eramni do) -
3 - (2= <1
boxybe 7 pec-tm_ °r5> %’ icacid as
st gjot i gegm(gm Mnt ﬂikhahatoftheproduct commedt&(éﬂ%OSZE - [D p§ocpedun53 provi ded.
94gof \btfided in Example 1 ). The reactron—hntylb@mmpo)eﬁsarmahelp@ak-ed 110

phthalimdo - 5, - catboxyval eram do). - but enploying 0.73 g of 7, [D
- 5- (p-t- (1 - nethyl' - - tetrazol - 5 - yl)thionet hyl -
butyl benzam do) - 5 - carboxyval eram do3.'. 3 - cephem- 4 - icar boxyI iC

acid, of which 3 - (2,4 (or 5) - dicarboxybenzoyl oxy)rnethyl - both the IR
and NIVR spetrA wer e found tO 3- cephem- 4- carboxyl [ c acr d as startr ng_ 60

o T Y " o ~ o, o o ~ ™ -



obtained in Exanple 1 (2). t - butyl benzaniido) - 5 -
car boxyval eram do] - 29-

1, 544, 103 293 (T —Tethyt——1+—=
tetrazol - 5 - yl)thio- '5.05 (1H, d, J=5 Hz, 6-H), 5.65 (IH, 50 nethyl -

3 - cephem-. 4 - carboxylic acid. sIn di, J=5 & 8 Hz, 7- 6), 7.44 & 7.80
(4H, both IR(KBr) and NWR (d4-DWSO spectra, this conpound was in good -
agreenent. with 'D ) 5 t.he product obtained in Exanple 65. Exanpl e -X&
8.42 (1H, d, 398 Hz, 7,B-. (D - 5 - plhthabigrosio - 5 - carboxy- val eram'zdoj

-103 ;:aﬁ tz)o;yfla.sbg%Y yl(@% V\ﬁsuﬁé @I@Eﬂdyl m% __ g‘; g’h &

- nercapt® - 2 - both IR(KBr) dMﬂdzﬂD 0). pe%utﬁlz met hyl
- 1,3,4 - thiadi &ivFapead v@s mg!hnum ydrogen car bo ( g) The .
solu ' % G‘E %gd’é"dggf stirred at 60C. @_rﬁtlt after

7,B- (D™ mandel am do) gx,m J9- “carboxy- 15 whi cg %lﬁd, ]t_,yﬁ%et_r_eat ed’

as in Exanpl e 65. 78pf (Ipl-(S helipidet [5y4 carbody--  cephem - .
procedure pr OVI dé e'%m@ Eafbox ﬁhé?r3) boxyl ic acid]|(0.46 Q) was.-
di ssolved in 1ca og)?xsdwﬁ}‘ I er am do) —-@H—I‘{HZ—),

t oget her vmth5 5\u,1p z- 60

3 3% gl azogs
- 5 - yl)thi onet imethyl- - 1,34 --thmcbazplaz(allb gfnd2 g) an odl ydrogen

cephem - 4 - car *PY )The bonat e - (0. 25Exghple Fhe sol uti on
was stirred ajs 2Qpan o ‘1;,1 % 1647 :;:ég@?ﬁ'ﬁ‘o@ - Farherdt a

hal f hours. Aft erThe gRaak gma@ed 7,,3 -I(ﬁ( PSBrﬁhthaIU

iterato nitr. dmide et cirbp - Bead HithES. tgche {1191.1\"\/50
(d,-DVBO): 8 1. 532'%:% P %T ol - égyggaq";gw OrraIH) ot 20 byiRe@,

65 GH,)r-), 2.67 licgad hdt | 2% g The %t“ﬁ\f"c"f‘id\%ater
and, & 3.72 (2%, r)]: 1728 (g 17 Q4R Yeh) cari € ke el %er
and met hanoL 4 19 BMSD ﬁfﬁi &J}s% mﬁhaﬁm@mmﬂﬁﬂ@mmt £
desired coin- ;5 jLas H) elution bemg Cp!@lnti out w@h@g}atqyomﬂsed
concent r at ed and 450 (2H, ABq, J=13 H22: W‘F‘VQ dl"@"’ feethinalo
provi ded «7,, 25(D - 3-CH;I) 4112—(-19(1,!:,]—7(11:12,] rlgcmm co £ Edi “and
methyl - 1H - tetrazol"’ yl,) thi onet hyl- -ly@hﬂxzeaenhqmceduﬁpﬁhaxdédm;l (Dd- 70.
J=5 H, 6-H), 5.61 (iR, 4_ﬁ§r‘8bxy||c aci d st -530(11 slg-tH =5
& 8 Hz, 7-H), 7.87 (4H, s, IR(KBr) 1761 g0 - 5;{,803"“'?"“"
NVR (DO): S 3.25 & 30B8H, ) =Bei, 679 18, 1("3-?H s
NCH), 4.02 & 4. 29"°(Tﬁ & Hz HH >=17387MQH 3- CH R(KBr)QT'ﬁ(l,llGJS clﬁo;knsl 502 75
-6: -H), 5.18 (IH, - s, 30 -;ol.- 874(1W d, 1§E’Hz,%ﬁ‘ 68 (2H, Bq,

- CH), S s ) Exanpl e 80 N—CH 402&429(%1{@@1(&
J=5. Hz, 7- H, 7.37.(511, feaction of ExapmL Sgﬁlmﬂ(me@t

enploying .73'g of 7- [D -5- t- but yl benzani @b, 5185(1H, sar boxyval eram do]
- 3 3- (2 ar box l = nr nzo ony) -nmethyl - 3 - cephem- 4 -
car boxylic aci d as s%ég?ﬂ(}ﬂdi "g él ve 0.55 g of. 7“? -)’-[-D -5 - (p—so-‘

- butyl benzam do) - 5- car OXY = : Exanpl e 82 val eranmi do].-- 3
- (2 - methyl 7 1, B P'es"%%m '- t hi 6 X136 di bt Ho)7-H), 337 GHzs,- 40
di azol - S- yI)thlbhy ploymg073g0f < [EEP mt- 4- carboxynzoyl oxy)-net hyl -
3 - cephem- 4 mﬂbm&m&ﬁmgll-lc@rbamawamxdo] - - — ). ‘carboxylic
acid (0.50 g) §vas3 _d?sMiédﬁl(?ﬁ)wa‘Fé?eﬂ?ﬂ"‘rﬁ) toget her . ﬂ ssodi um
hydrogen car - |-R(REEY 317 3:‘“[‘1:)??; o -'.bonate (0 17 . 9),
pot assi um i odi des O blatyl} =4 g .7"81 (228 th(gg d2)3

pyridi ne (0.2 g)valerihﬁo]selsut(zemeu@s 1,54 Glthi-, © ~1\<77

adj ust ed to p 6 Mnd" omethy} r 8d cephens 6@G. aﬁ?ﬁygﬁgh&g&smedﬁé ,ze1.6685
(311, s, - or one. and a-hal f hqssnn)kéghﬂ& WifOkodiag hydrofdnl car-&
3.75 (211 A- ﬁitltﬁr)HmoZiﬁEHm c1t,,he reactbome mlﬁtsbr @otagsivm . igdidy OA0eg} t o
colum 4.20 & 4 MR @H)Ma am, scrﬁnusqgggalgf élgdgﬁ'h%s 1 @% %
XAD- 2, el ut|0353 CR—)C Z?;%H’ _%31)- (36% auset o

with water an the@a ABq Hz, 3.GH,), -the mmo:ﬁm&ﬁk&/%twbjﬂc%ﬂw&hmﬁ

wat er and net hanol . 43bhes 4 JCAB), J=13 Hz, chromatography on Anbeslite AD-2, elution .
cont ai ni ng the desi ﬁ@lzpﬂéldw, wer e - ' m“g;m“;’:;g‘g‘ag:? a“dmmd}‘ d: 95"‘-.::_;:,:.‘.-.
concentrated and Iyophl i ze Ho), Afi . -fractions confaining the desire Srddhi@ ure
p~rovi ded 7, e8. (2 - th| eny]’C T pooled; concentrated and lyophilized. '

The_ procedure provided 78 - (2 - thienyl



30 1544,103 acetamdo) - 3 *( -
pyridylaethyl) - 3 ABga J=218 Hz, 2CHO, 3.73 (211, s; cephem- 4 -

carboxyi¢ ac:uutai"ﬁe( —23-79), )y, 3.92 (3, s, ) N ), 4.21
& 4.37 (211, Alq J13''Hz' IR(KBr): 1763, 1698, 1617 cn¥n
Cd,), 5.05 (1H,' d, J=5 Hz, 641), -55 NMR, (D20): 8 3.17 *& 3.67 (2H,
AR 5. 66 (111 dd, J-'55& 8 Hz, 7-H),*6.90" S J=17 Hz,
'), 3.38 (2H, s, & 7.29 (3H, _ClCOA), 5.19 (1H, d, J=5 Hz,
' 41 7 (211, - AB 3 k4
37. 11— §45=L6 7(1\ - n91.-of]:;’.%§% 3 - '
* ' acetamidoy - 3 < (1’ - pyfidylmethyly - 3 - ABq, J=18 H:
60 7Reephefnp 4- ‘Ber"Yt“'p“‘d betaine 022 8} benz agigity®; i :
S - ca;? N akgd 389sd M1l 13 - mandel . ; J=8-H%(
car box (ggo) 5, #517 &) 3.67 (2H, ABgs 566(111,33,-I=§9 &VEHz,dZH)sémed in water (12
nl P to- B+17 - 2.CH,), 338 QH, syethed WAPBH5 .- ntrcapto- 1 - nmethyl = 1H
65 ED —Cﬁzcﬁ'g’sﬂg (IHABd’ irﬁizol e (0.25:g) ?;Odl um hydrogen car -
bonat e (gi 59)5(1%%;& B),Web stirred at- E'%
600C. fog739@H,Nnutes, after Whi ch ti magmtu,wgg_mﬁ L@:IOMIM-)ng corrpounds wer e
synthesi zed brought to roomtenperature. FoI I ovm nsg t he 15, b§ procedur es
f3s

siBlar to that ribed in Ex- addltl ngf & phori c

- -b
-acid  70. gk eh% 9.04 (SH, % m,ﬁ.,dot]t %ﬁ%’ﬁ& (30 m), the
reaction mxture was ex- -tracted Wmt, %y atec(rﬁﬁylid a)cxd The ethyl (1)

7$8 - (D - 5 - Pht al)m o- S-_’catssgamidlsselwbda e:ra d65vmtha
saturated boxyval.e ‘do) -.3 - [2 b % us-“sol uti on of
sodi um chl ori de (4(9m X thi e) - % (31 re wﬁ stirngd pt hi onmet hyl -
2), dried (over ﬂqgggggum sul phate m);amutegﬁteﬂﬁhnch tige it weephem - 4-
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hhvi ng up to 3 lcak hompamdrd), represeated chyy kthe9
hivi ng up % BBh atoms, or an 0
afyl group or hydroxyy-ar_psr. COON
ophe of the aforenmen- ti d_Qroups -and, V\/n
[ CHoCcOW
COOH (1')
wheremR‘rshdr en or
and W is an Zcetognyl Zro?;;a a:;yla g;ro:&;
SR = o
or a salt thereof. orgamc residue),

the car bon

2 A conpound

o KA Rt T Se——

urs at 200C.“*°tXI11): '&nd the
renﬁmamxawe%msnla& grarba% 65

chl oxGaamt
Itghereof.

Asapaguad Ergrsen, by the formul
an (@ wherein R
combi red

r magnesi um suf phat e.(xm) 5. A
Xt
Si
aahilteth&&fform a 35

dan—2X_1ss@n organic residue,
or |y thereof. 20 (2.96
(

4. A €onpolindcHst 5€8Nt ed by t he
'04No

B0
waghed whhh a
?’E ueous sélutiadn, 0 °§% I um chl ori de,

I Go centrated under re-
¥ ﬁ [k 3 SRR et her

concentrate.

x ﬁ \MlannedY jgany[dD - 5 -
i agg?m@%nZQ)yl )
aﬁdedorsu_m with '
780, 1735, 1725 1715, 1640
GO 0
in), 5.09 (§' 26l 5ABg, 3213 Hz),
dorOI’ hetero 45 d, J=5 Hz),

carbon ch& n aOsuitable Hz),

t or subst '"gf:_r@__p-r_ay be atta
A corrpoﬂﬁd as clai'med in cl g‘?

1285 émiggﬁj I3 das G twiigemao nciuca WAKE M G Bickh |S: -

s;mtumt or subs!:|tu‘:teetl‘it?\s‘aigaslaléma aytable ai med

A com as cla1med in

rmﬁha:hé htéro atom is oxygen, nitrogen or 85

pb“!PBQ.rELf

Owrl
the substituent on the carbon

or nitro, an alky yl

havmg up to 3 aamcnz@:upsﬁlankuﬁyedwy

pt]’baams rupnigr £ carbamhatoms, or an
or aryl group or hydroxy or mer-
capto substituted by one of the aforemen-
tioned groups and, when two or more such
substituents are present, they may form a
cyclic structure with the carbon chain.

8. A compound as claimed in any of claims
1 to 7, wherein the symbol R! represents
hydrogen

95

uernthe

A compound as claimed in claim 5 or 6, group

or

L3

L



wherein Rl is hydrogen or an acyl group; substituents are present, they may
forma 95 and Wis an acetonyl group or a group cyclic structure with the
carb _ = 8. A conpound as clainmed in
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:OM - b *0r Gm L hereof vmth a nd of t -
formula (1V) wh r .Wz;\ ....... Ch"gr;m:p,% F"gf"ﬁ g af’e"fi’r'esents
hydrogen: or. an acyl SO 5 or a salt thereof, U cofourd &adnt fer eof .
- - 10 - .36 SaA procé%"é‘ as ‘t‘?al rred ifonmglk @VIn 35 where. . - g-i in
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