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~ The amphoteric cephalosporin starting material is slurried in. water to form an
aqueous suspension. An altemative to using an aqueous suspension in Step (1) would’
'be to suspend the cephalosporin starting material in an organic solvent which is (1) a.
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diluted with 240 ml. of ice water, hltered and extracted once with ethyl acetate. The
acidified (pH 2) aqueous phase was extracted 5 times with ethyl acetate. The com-
bined and dried (Na,;SO,) ethyl acetate extracts were concentrated free of solvent at
reduced pressure giving the product as a viscous oil; 6.3 g.
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_ Resomt.an of 2-\3 Ac.huxy—';-u,d;ozypheny.)glycme

( ) - 2 - (3 - Methoxy - 4 - hydroxyphenyl )glycine d - 10 - Camphorsul-
fonate A mixture of 5.0 g. of 3- (3—methoxy-4-hydroxypbenyl)glycme, 50 ml. of
glacial acetic acid and 2.5 ml. of H,O was heated giving a solution. The hot solution
was polish filtered and stored at room temperature for 18 hours to crystallize giving
1.78 g. of the sair. Recrystallxzauon from 15 ml. of aceric acid followed by drying at~
40°C. afforded 1.54 g. of (=) - 2 - (3 - methoxy - 4 - hydroxyphenyl)glycine" -
d - 10 - camphorsulfonate; partial decomp. 164—170°C. then decomp 175— ]

- 180°C,, [a]p’“— —35. 3° (CIHzO) S . . '
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removed at reduced presSuiselsh eHvrlng A, 518; VHSE A8
851 Mi %ot wHLD, 3.20.

recrystallized from 20 ml. acetic acid. The product was washed on the filter w:th methyl

- isobutyl ketone and anhydrous ether giving 3.0 g. white crystalline (- )-2- (3,4-

dihydroxyphenyl)giycine hydrobromide; m.p.. 106—109°C., {a]p%*°= -~85.0°
(C1 H,0). : S '

Anal. Calcd. for GH,NO, - HBr - H.0: - :
, | | C, 34.06; H, 4.29; N, 497; H,0, 637.
Found: C 43.07: H, 4.17; N, 499 H.0, 6.80.

The acetic ac:d filtrate was concentrated free of sohent “To the oxly residue was

" added 75 ml. methyl iscbutyl ketone and the product allowed to crystallize first at room
_temperature-and then in an ice bath. The product was filtered, washed with methyl iso- -~
butyl ketone and anh_ydrous ether giving an additional 1.5 g. of white crystalline -
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bri de “was i | ter d 3 (alh\‘é 0%3?5?%?'%3 t‘t ino - I(nB ydg:ly):
. it a fca rcurfﬂ)gt cola thgraeg

dryr ng. . A cool Yol @
web cad] usted .to Diekidls oNale z-ﬁbp&teagg@cocwﬁteaa hibe &5@ aéo
‘Ipe -base; 81.3 gxeféfheo I7R [ENela Nsiing pect (par hmbaphaoylmmm 3 3Q2 - methyl-
.gd. for [2rr]: %ﬁtggdlgel H- v ngetpyl) 63 6 3ephem - - carboxylic acid ‘which is
‘C., 56.46; H
3 Met hoxy4' - h Prddet fé’&%"a% ?ﬁ"?&e’g élve&qnm%])%%arﬁg ((’)ff blg(sl o h(nétatéogff the
methyl . 2: (3" - rret hoxy- 4" - hydp&&w&ﬁ&%épmﬂhaacmﬁﬁm@ rﬂ (0.333 -
acetic agjd and 1-liter of i-PrOH (i seRpeny! -al cohol ) -~ was
boi | i ng~gi ving a partial solutions# L?‘f benzoyl - d- tartarr c acid .
- 35 (89.2 g:, 0.237 m)le) w th good stlrrrng andthen
.re was refluxed. Soon t he salt sta we. The heat -
of f and the fldsk was all owed”t“o"?o r“ Ct'R‘JS tenperature. -
bl-i'ng in .an ice.bath the precipitat s coFeM ect ed by filtration.
ate was concentrated to about one-thrd of its initial volume 40

9,40 (oo A R R (1 S P

bxtract ed wi t h giDof 612—6.0fThe edlution whibiefofnsed fwas pb%eoo%ﬁ&nﬂmdrﬁﬁf ﬁﬁl hour
h:100 m . port mpwzﬂtﬁmvmiwwltémrmmmw% extracts

g entrated bri ef F@iﬂ [err] and refluxed for 1 hour.
bl uti on Wag conce ha 3€ 'Stgn?ﬁ)hgrp@' Vol ume causi ng the amino acid
to crystallize. ot -odinatt. was coIIected byfrltratron and -
lized from50 nl._of INH Aisou Exgmpleot. in 200
wms oo uetes g S i Pl B ey el

and al | owgel to ycﬁ-&yﬂ&@gh&tahﬂib}? 3 (ceph carboxylic acxd sesquihydrate.

.

L bXy-4' -hydr oxy reyi$ produyedisodbineslt fdenticdl with rheexditatned inlfsampie/ bt al s. After -

N @ver- 50 night, the product. was col Ilr;xct eid by filtration, washed

spa-r-r ng - W't h' wat er a“ﬂm{}fﬁm@r&f’ IBL---SlOSZ the Sodium Salt of the Rcactxon Product of 2-Furfur-
_ 3 : a‘dehyde and BL—-S640 _
. 50 Structure, BL—~S1052

PD-< >—C—' . )
HL m s N. - 1 H0
cH

smal | second cr opT ©f.34sral turfumathafhrfstalééhlﬂebﬁlsstgbthn 49 mb sraBrithdre gas deeﬁer |

20

A(

20

- 25

- 30

35

45



Uq.ﬁd at _Lférfl 8 7. g Th'e LR.and:. .

o BGK Jallerr]. :L:-Ierr] (Gl LN HCll o B
> NWVR spectra wer e . fuIIy conslstent Anal . Calcd for [err] [err] C, 50.23;
H\B.09; N,. 6.51; [err], 8.37. 55 ' Found:. C, 50.43; H, 6. 23 N,
6. 51; [err] 8. 95. 55 C L-( + Q’
)-2- (3" - ngt hoxy- 4' hydroxyphenyl)glycrne "Solid A above (54 1 g.) was ,)
suspended fin 300 M. of IN HCl.and 500 m . of 17 : 3
1,521,419 § 17 [err] with good
——ggTtatTon The2kalt did not break up rpahr’?lviu?n this system therefore 2]. he
[err] was |separated as well as possrble qggaﬁgp m . of MBK added with good
agi tation.j The M BK s Ewavast seveh tentsk el (313 prams) 1A0GuivilOBRbf 200fumidenyaé | N '
HC1 in 3 isH gﬁ%:é 1stil¢%$%@@a§¥9é—393@vr actl}s wer e concegtrat ed
brieflLy ¥ Thour t.o
hydr O:T yze QSI)Q@.ﬁéhtE}Eh egt,]o it} 1““0’“ 0 1?% B E noddli STTB.| | t5
vol ume. Affter cooling3) nPaamthn Gﬂuthﬂtt]i’roﬁgh&m&blf&ﬂt&k Im mlowpdaﬁuea, yebghiein&al t
~was col |l egted by fP#CECFIa “% CE? et shegdrisbe icenept VallhimZMSfrom 75 .m . of
L s veg o spoi PR st ygﬂrgrﬁr terga
_,and adj ust 0 p frem fszwy@ec ok bk | L4l & okl @phobarary. The
o ture s 10 - heated to borlln | tered, and stored in t e col d to
T peci pi tatle the ¢ryst | Li ne WPEUICS -of BL—$1052 '
i : ) 9
cid,Le:gf +) - 21§ 3 - net hox r TR0 giééf%&&ﬁﬁn The product was coIIected by
it tra- tif n 15 washed sparlnglls Wt bpbrodiiaedly m@/mtlnwtheéagpeﬂwegmahsl errlp
;b;g;h g., [a][err]=1+ [err] (c 14«1 cydﬁdaddu&rse%hﬂ: ARe.spectra were
con5|stent AnaI gial§odubzfor Frl ﬁ"ﬁ 3201016139“23 H, 6.09;.. N, 6.51;
wydpyFr |, Lr 7.46.
*-%8" Sodr um 20N - ?)2 dogpgﬁy pyycgttr’ C gle!jme@tﬁ&/‘]mﬁ_ﬁ%‘)‘@%con[: ht]r?id -.a 90
nmetht oxy - LthGbmmqtpﬂwhch)mmmmtﬂ mdfmk) stirred sol ution of -

o2 g.

(O}

w!udl}is )-228 3 - - met hoxy- 4' - hydr oxyph
ture isg heated at
acet 025 20 acetatein-80 m .1of net hanoI74LB added over . a-

hyl .

078 nole) of NaOH in s added 0. 08 nole of
esultlng 20 S

(0. 088 nol e) ot

t hapol
egmﬁ

ref l-ux \Ahrle_o’o'sol utio
25

thlrty m nute period. After an. addlzclonal 30 .m Mdt es refluxing, the _:,

met han05 i

keep approki mately‘th

) vol u t he
ture reach s [err] t he suspension is’ cokfﬁ @f&é‘“i{va

filtered,
‘[err] toc
met hoxycar
hydr oxyphe
uamgdroxyphe
: ap@rity and
azt%n“efs olags
one Bour Sl urrie
(phosgene)
[err] is p
obtarnedo
HCl gas is
is stirred

‘"'erz”“ stal s

m

lml;l te20 [QISI'
(3 nmet h

2-Furfur-

H.O

B e VR

distilg %ﬂg&m}’)ﬂde tol uene i s added at the sane rate so as to-

e Sane I nternal nternal tenpera- 25
or 4 hours,

ed 25 25 WeYIHa\QKﬁ toluehds air-dried ard vacuumdri ed over

mSO? N49 2 - 30

bony!| 1 - meth g‘unoﬁz@ ( 93 met hoxy - 4 .

nyl)acetate. D - (31034 met Ho®¥y - 414

hyl ) gl ycyl chl or|3de’i8hydrl‘bchl or2le is pfepared.din a hi gh state of

very efficiently by the foll ow ng procedure .30 About -

of D- (-)--2- (3 met hoxy - 4' --  hydroxyphenyl)glycine i's.

d in 100 m, of dioxane. The sIurry is stirred and [err]

is passed in while the slurry tenperature is held at 50-58C. .The -

hssed in for a total time of 3.5 hours. A yeIIow solution is

The solution is purged with nitrogen-to expel the excess [err].

bubbl ed .t hr ough t-he sol ution for 2.5 hours. The 35 sol ution

el d- sol | d4%
ysfvmnyl) -

on ant wei ght: t Qo

and a small anmpunt is diluted with sone ether to obtain sone

B5 whi ch are added to the batch as seed. The solution is strrred
for 16 hours.. The resultrng sIurry of crystallrne D- (- ) ‘2 -

)xy - 4" - hydroxy- _ _




5 VT ~ehior y Trered to col | ect the produc .
r-cake is washed with di oxane and net hyl ene chloride and then
'a .vacuum desi cator 40 over [err] to yi el d about 7 g. of D -

(3 - methoxy - 4' - hydroxy- - 40 phenyl)glycyl chioride (2%
pride.. D-( - : . : ' .
t oxycar bonyi) 2- (3' met hoxy 4' - hydroxl}spnelrgyl )glycine. A mxture 22

(0. 04' notey—of—D—=1) 3~——methoxy =2~

enyl)glycine, 3.2 g. (O. 08 nmté’}ot'efspmgmetsKﬁﬁfféﬁf‘db, 9.7 g. (0.068
45. . t - but oxycar bonyl azide and 240 m. of lige dicQyansg-water -
ed and heated at 45 45-[Terr] for 20 h }

'The ‘cool ed reacti ororganihalir € was di | ut ed mi-ts84240 m . oBLis1052 0
Itered and extracted once with ethyl i

)hase was extrgctnelgm§tat4 MeS 1 s b g&gl acet at gg6 The com bi.t@ﬁ)q and
rr]) et hyl acBtAf e Xt racts were concentrated free of solvent at
educed pressuse, @oyenéd the(wf)taelua%(ns a vi'scoms oil; 6.3 g0.03
tlon of 2-(3-Met hox 4hydrox ;/I)glycme A (- ) - 2 - ( -
4 - hydroxypﬁeﬂﬂﬂ“fé!“y‘tl ne“@i 169 Carrphorsﬂ11 fonde. A m*ure
of 3- (3-nmeth QX¥PH I cine, 50,n . of glaciak acetic
12.'5 ml .: of [ergﬁ{"%sb(ﬁeat ed g%| ?1‘8533 sol utlo% The hot sol'ution 55
h filtered an§. atas X168 r oddmx eAp@6at.ure fol.218 hours to 025
ze-giving 55_.1.78 of th _ aIt Recrystal lization from115 n .
acid fol | oned W“ﬂ%?/‘nl??a GO3F | P95%¢ T of ded: £ 54 g. of (- )]2 -
foxy - .4 - hydgogg,ydqpmmlﬂegl y@g—n)e (2{150910 .canpior sul f onat €; partl aI
64 [err] then deconp. 175- [err], [a][err] = -35 3 (C 1 [err]3)

. © Sal. enteritidis 10™) §9$21 419 0.25

nbi ned aceti c aci d | trate centratgd'to a smal.l ol ume
8d, pressure. The® c'r {al i nea%-wﬁa %15\1132 fllterg _and recryst\ail lized
i:of acetic¢ gcidli g| ving, afitey dogisng at [ear] a second er op’ of
80.48 g.; deconp. 164-170, [a&< err%—-S 2(C1[err]) 5 '
0 - (3 - Met hExpﬂeanl“aﬂ hydr‘é y)phé %77y gl ycine9SA 1.2 g, por®%n - of -
qst. -crop of ( hydr gxyphenyl ). gl.ycijne d -

g phor sul fonat)e{ {7vaegm°c'iu sol Vg@ﬁ %‘ylng .of vva?er and the sollutl on-
o_ pH 4.5 wi t Br.Glifabilie aqueo(ulef‘)[ ensdop The ni x0Bre was heat e®.5gi vi ng
~The solution was allowed to cqol  at flrst at. roomterrp ature

3 r'r] to cryst5¥ Imoseanit he ani 48 )acf‘&lﬂsio 32The product WAS
4 washed spari pgl,ye,,yg“;ogaa fem,—d)roms‘;gj\ wat es128nd et hanol >gi3d. 10
derr] glVII’lgO37 of (-) - (3 - methoxy - 4 -

nyI) gl yci né8sr. dswms 210(11_)'&r]‘i20(11&] [err}128 -137.6 (C 213N HCl)
|. for [err]., C,.54.82; H, . 10. und: C, 54.3
7 21; [err], Egp. glpacagy " ag+y A&%”( ) - >1:23 - Met hoxy ?22
ny|l )gI ycine. gnf\ci¥heskUr € of 1@0P0. @9657 15 ofs 2.- (3 - rretotsoxy -
yphenyl yglyci ne hydrate, 260 g. of d - 10 - cam phorsul fonic
of glacial BHeerloacascid andO1D0AMS® of wat & was heated t¥ give a
nd polish frftered—The Sorution was seeded and stored at room
e.for three elags%m 5% sdnid b 50%brothelised above76 9. The salt was .
atd i zed from400 i 20 cetic acid; 71.0 g. .

dtrate from t*ﬁé)‘*“i"f’%?f %F'BthtfmtgéPlt‘“'?Nas concentrated to about
f its (1) Adjusted for 79.5% content of BL—S640. In other words, the numerical values are
: lowered, i.e. improved. This adjustment was also made in the tests reported below
or in the alternative, a lafger weight was used to provide equivalent dosage.




SEHFRTE ol-tmem-and F RSB PB4 T

WRS - recryc
1

'carrphor suI
good ‘stirni

~1n 15Q.m .t
__u.e!..;c_gﬁl.ck

to pH 4.5.
with cold
" vacuum ove
105 y9r oxyphd

48 92: Anal .

[#23

m xt.ure of
hydr oxyphd
at reflux
preci pi -
1.8 9.,
[a][err]=
C,~ 35..18;
4.01;. 'N,
conpositidg
The filtrg
~ separ-. 45
The crude
pr.oduct wg
et her. givi
di hydroxyp
(C1ferr]
i H 4.29; N
6. 80. The

e

t

W

h

orIy resi due wasBba8®42 75 m . lmethvl

all owed t
i ce bat h:
ket one-"andk
19
19 (-)
106-[err],
[err]: C,-
N, 4.94; [

_concentr at

m - of wat

[err] caus

2

5

ilues are
‘ted below
age.

XL e

wecf 6 crystarlrze

tal- lized from500 m. of" acetrc aci d giving, after air drying,
of (-) - 2 - (3- nethoxy - -hydr oxyphenyl ) gl ycine d - 10 -
fonate. 25 o Concentrat ed [err] was added dropw se with
ing to a solution of 25 71.0 g. of the canphorsul fonate sal
of water plus 150 nl-. of methanol. The nixture which soon becane
wag3 %se addition of [err] contifed

After ice-cooling th uct tered, washed sparingly
1:1 MeOHwater and coﬁG‘P‘r‘rg?t QF{?‘M af ter drying in a 30
n at [err], 34.5 Agmin(stchtich of 1(o3rg-/kgmdasawyxgm 4 -
nyl ) glLyci ne: 20 deconp_ 204-[err] [allerr] = -132 4 ((‘1 | N
Calcd. for. [err]. [err] C, 50.2 51. Found C,-
6.12; N, 6.61.  ( )o@ - (3, 25 D%l"cgrgsol‘evblﬁg%"ﬁﬁS"SSycr ne. A
9.2 gCoﬁiI)ouﬁd) - 2- Rfice (3 - ne mo%tyer-adrﬂmrstranon
nyl)g H—4-8%-h 2¥s ; eat ed
for 4 The sol tron ‘was cooledr ice gi gacr aIIrne--
at e whi gﬁsflgﬁ col | ec% ed by fi tation 1g‘r’rd dri eﬁl gt [err]s y| eld
mip. 24813L[__gg4ro] dec. wisth pri orlgj—;ar keni ngsabove aps [err]68
-42. 1_(C 1 rprrl\ Anal Calcd -~for fnrr'l _HBr 1,2 I'nrr'l 40
H, 4.0 Ogf 26 H
b 53: Otk Moo ol 1k B s oot ot OnF Qi o 2,20
n of (-).and (+) |sorrers of 2-(3, 4-di hvdroxyphenyl)gl yci-ne. HBr

te was concentrated to a snall volune. The crystalline mass: which
“ated was col | ected BYeerf Plopddetils tw&% i | trate was retained):

product was 45 recrXghiakks Jdt&ﬁ@fﬁﬁm&% Bhay W ;{,}r c acid. The

s washed on the filter wth nethyl |sobutyl et one and anhydr-ous:
ng 3.0 g. white crystalline (- ) -2- (3, 4- _
henyl ) gl ycr ne -hydrqbr om de; 'm p. érem]ls (mtf&a/]n{lérr = ~85.0
). 50 o A*al caliet off or [ e-F] ?B &err ;2 Found: 3¢, 34.06;
4. 97 TR 6. 37 M¥%und: C, 43.0 “ﬁ" RN 4. 99: [err],
acetic acid filtrate was. concentrated free of solvent, To. the.

kesnne' andittthe - pr odagt

i set yl
0 Crys e first rature andthgg in an,
fyl

iThe prhg"%(i 6Was filt3 re;oo\rpﬂgﬁeﬁ vr,rt %?hyl i ¥t

anhydrous ether giving an additional g. of white crystalllne
©  The compounds were prepared in Tween-j_CM;IZ PL4-§§40 was used as standard for all

L (3, 5% %y dr oxyphenyl ) gl yci ne  hydr obroni de; - m p.

[a][err] =-84.5 (C 1 [err]). Anal. Calcd. .for [err] HBr .

34.06;. H, 4.29; N, -4 QNrInEQrRe}:qvef‘y a8@r M-ound: C,’ 33.79; 'H, 4:31;

Prr 7. 08. efrltratefromthe crude HBr salt was

ed free of sol verﬁdm'“m?t'&? 95 thtnd Y0me’ ke RatPe. was dissolved in 8

21 ant—the—setttor—aditst-et—to—pH—4-—S—mi-t-hconcentrated—acteous

ng the zwitterion to crystall i.ze

Th € PRlc¥Athigetof MRinis tered
Dose Recovered

_ . Dose No. of 0-6 624 0-24
Compound (mg./kg.) Rats Hr. after Administration -
BL—$1052 50. 4 40.3 2.1 42.4

_ 10 3 217 2.4 24.1
BL—S640 50 7 44.5 27 412
' 10 7 24.3 1.4 25.7

. The compounds were prepared in 0.01% phosphate buffer. BL—S640 was used as
standard for all compounds : .

bl 10




i

pr. ydroxyp eny
washed sparingly’ 10 mnth 11 N@C}+[err] and MeOH, and dried for
at [err]; yield, 0.536 g., indistinct deconp. 234-[err] wth 3
‘keni ng above ca. [err], [a][err] = -158.2 (C.1 IN Hd). Anal. /
cd. for [err]: G 52 46 -H 4.95/-N, 7.65. Found: C, 51.82;" H }{
7.75. : . 157 -D- a- amno - (3 -. .

- hydcddypheny! \aret amido]l - 3- (WI2AB triazol - 4 - 24

hyl) -"3 - cephenpg rbgewéréﬁnaﬂad i Slteetlo ha Ay beowen
nol-e) of 7 - amaﬂ@afe fm mfnfo%n B4 adrhihistesdi f—cm4_s1d52 RhdBELISY40) for tiee -
4 - car boxyl i cdetemordpf arﬁb:Sﬁhall yg active &:@xbites e ge escemlﬁng2®romatography with

, 3- hexa t hyl d da @G “n‘?““”‘ 1? TW°
at room terrpemusm mezo Twasldrca 1ea hyﬂx@ m?&(ihepﬂﬁﬁaﬁﬂé e» '
ue was .di ssol vﬂtlparmtleﬁﬁ)omd BlotS6H@inddis pesumbdmenbolitnd t he sol ution

.0 to [err] prior to use. N-nethyl ”%Eh line (3.06 m .., 0.0273 o
23,48 m 40 (O. 0273’1‘&%:?%0&%9&&%&&@%& b'utyl chl or of or mat e were 0

asolutlon of 8 )- - 25 N-- (t -

but @r bonyl ) - 2 - (3' o rreth oxy - 4" - hydroxyp I.?_g ycine in 300 m.
of . ghydr of.uran at. SL'%J hg m xture was stirr cferr] for 6 -
m-nu; o: formt he mixe he t Nahydr ofura,,!'.s" *gn of |
sily er at 0.to [err] was mtﬁbﬂ T Ixed?30 - Tles

e After 10 minutes the ¢ ngdat h wats removed an@bt he ot ur e " 30
St ..5 hours | onger. Wit (250.mM.) was added to.t e rreaction mixture
~and i'xture concentrated at reduced presgure to renmpve nost of the ,
“1ef aof uran. The .aqueous concentrate was dIHfled vmth 42% phosphor| C
aci ‘extracted 3 tinmes with ethyl acetat® Tixture was filtered
“dur e first extractionto rembvega small 35 % ‘c’ }:@_&E n‘i‘nsol ubl.e
“Jmat e 'The conbi ned et hyl acetate extracts were_[waghe e 185 with

‘wat i-ed . ([err]) and concentrated to dryness. e res e was .
“tri d-with anhydrous ether giving 2.8 g. of solid. A solution of the -
sol:i 8.g.) and 50 nhre podpa®d Yy fsastitudngami chuinmlar sveightr of the torrespomding amphoteric

re fofr 2-hour sSepialasporia foxihe cefesrigine ipthe grocederr piixarpple 3-at r educed
:The 40 ds resi due was azeotroped m@ e 50l uene to conpl etely.
Th

rmc aci e reﬂe(wﬁpoundmam&hetfsﬁuué ed with wet ethyl acetate
fter drying-fer 2 hours -1 n vacua at [err] over phosphor us -

) 1.42°g.. of 7 - - ‘amino - - oX _
enyl-) acet am do c-—o(l 2,3 - tri azoI - Z-t-lﬂl onet hyI) 3 -
4- carboxylic aci gﬁad_’@:tcys above ujulgir 3 :

15

and NI pectra were. 45 thoy
- 4 - droxphenyl)acet am d@:- 3-®ama 45 (1, 2 3 - tr|
yl-t hi ors& hyl) - 3 - cephem. - carboxylic aci d is als caI I ed BL- 8689
The con@unds of the present invention are prepared by reaction of "an
al dehyd# havi ng the structure [err]-CHO (wher ein [ § a,s defl ned
above) th a cephal ospo aiu ng the for rrul a’ c_c.
50 50 l L \/\/ner.te.t..nc.,3
A [errid and [err] have- the"W?:@§et f T"ﬁ”aab'tﬂ/e lige
enbodi ts the carbon beariQ Hm no” group has the conf ratl on.
The | ati@r conpounds. of forlpPla I are prepared by the Géneral, and of ten
“specifi procedures set forth in the 55 . fol |l ow ng- patents
55 _ are prepared by substituting an equimolar weight of the corresponding amphoteric
- 20 cephalosporin for the cefatrizine in the procedure of Example 3.
' Example 6. '
The compounds having the formulae - . _; _ _
HO H . .O - . .
1% HO ¢y &
O , Omt »‘7 r |
i C-H cn.z-s ,N ' o

v“-;
E}YL




VR~

Q/US 3-641021US 3899394US 3855213US 38673805 : :
South Af rifca 73//4055 . :
5 Bel gi umg776, 222 ( Far ndoc 38983T) Bel gi.um 810, 477 (Farndoc 57268V) West @ '
Germany 2,364, 192 (Farndoc 49048V) West Germany 2,500, 386 (Far ndoc 49692V\7
10 .. . Bel gi um 814, 727 -(Far ndoc 82562V)
. 10 Viés), GérmaQy 2,404,592 (Farndoc 57268\21A9 al t ernati ve nmethod of . 25
—pt-epatrirg hranpnmerl T cepnarosporins used as _starting materials herein
beeansi st s df substi't Mg §he appropriate p- hyd"FH ? Qhenyl gl yci ne (V\,hl ch

for cont aign ‘an add® subgtituent and in a-amno group i's

")Yi t- 15 ~ably pr'i%,_e'b 3_% yl alndon in a!" g{z@l_ aI| nner) .
o messl dechai n aci d enyl gl yci ne or axol - ace Ic acid,.

eaciBVi ous| yf used as in’ 3 388 “@hd 3, 759, 904 . 3, 88 916 o make

ativete her 3-tthi ol at ed" cephal OSpOI’I ns or to nake 7-sub- stituted -
cephal ospdrani ¢ . aCjrgd $repited'By Glbsthelfhz 3 G EmONY weikR P théc&ﬂa@&xdﬂig%mémaﬁ by .t he
desi red tHi ol . Forcoipfifir eeiitiine ifhd fréceli@of@iaagk 5/, 015. 2
Ref eren¥e |bel ow t o BL-S640 refers to 7 %&7‘ 48 - amno - a - (p = hydroxy-
20 phenyl (acet am - -
cephem - 4 - d@acuo 3Pr°dugt 8‘2 wg’_ Shswém al ngm(?'gfz ruy M}‘#nsa)c{r?‘% ltzl?éﬁaemmI'«’éi"ter'encse
'to thé prgpyt ene glycol ate t er eof rBdrmdls (Bn—ishmn 2- pr. opyiene ‘gl yol

r—ﬁ'ol vate dgscri bed-above. Reference to ?L--S643 refers to.7.-- [D- a - am no
H a-.(p.- hydroxyphenyl)acetarch@_l3 (2 - methyl- 5 1,3,4 - . o
thladlazol_- 5 -yl t hi omet h a4 | rboxyllc aci d WhICh o

is 25 al'g§o known as cef aparol e. The\d‘:’ %afphes dre given in.

iIIustratlon of, but-not in Ilmtat|'6 sosmhh@'presenl't |nvent|on
" Descriptidn -of . the Pref err ed Enbodi ment s -Exanpl e "1.-

30 ferr] Mo 0.34 nt. furfural (Z’Rb@ﬁb@R@JE@NM}’AE&‘SMved in 10 m " wat er
there was jadded with & )t|Slurrﬁg)gmgpofgIoreypta-imh@mn)cmﬁ-wﬁht hanol sol vatd®"

of 7 - [Dfa -amno -a - (p- hydroxyphen | ) acet ani do] - (1,2,3 ..
-triazol -} 5 - ylthionet hyl) cephefnq-@so@ﬁ) ' car boxyl ic acid."4 N .
sodi um hydr oxi de was added W|th rapid R ing to a maintained =~ - 35. pH ,

11’*“’(5‘9“"'6 2- 6. The so{ngghglgfm,gp@@r nmed was kept at roomtenperature for one
hour and tjyophilized 2)0 Tiedsy grinss (aoaikuiunanS)abftBIei-Stima,prrmm glpeol sddsadli§ d.
Propert iss| of mat espriakled in RithiviRid syririgpves IOfIEP‘:;PP%@lUt‘h coggpmitant adjusting of

S H to 6—7.0. A solution or near solution fo 15
[err]-lactpm®int abE Py e ired at $5—60°C, pH 6—7.0 for 10 minutes and then
40 Triazolle - intaghied oHAlEP zxallﬁi&nptffgﬁﬁﬁﬁtﬁﬁ anple 1 I's repeat ed
except thak the met hamlmaime stxkegd Téri 16 ghinutes at 4—8°C. and then filtered. .
: ' ' ' 5) The filtrate is added over a 5 minute interval to 1 liter of rapidly- snrrmg iso-
Ne—N-CHg 20 propanol. A heavy precipitate forms. The mixture js slurried for 5 minutes. 20

In 8 . _ 6) The solids are removed by filtration, washed with 200 ml. of 1sopropanol and
- ' vacuum dried at 56°C. for 24 hours.
7) The solids are dissolved in 60 ml. of 4—6°C. water (a small amount of
insolubles are removed by filtration). The filtrate is lyophlhzed for 24 hours. Yxeld :
25 23 grams; Bio yield = 89%,. , . .25

PROPERTIES OF BL——81027

: j 1) Bioassay as BL—S640= 724 mcg/mg. (Theory =750 mcg/mg )

" Ne—N-CHg ' 2) Solubility = >500 mg/ml

s -4 A : : 3) IR—NMR: Consistent for structure. At 70 mg/ml compound exists as

. B 30 80‘7° cyclic, 20%, non cyclic derivative. _ 30
.+ .4) Paper strip and liquid chromatograpny indicate proouct ar 0 2 and 1. 0
mg./ml. water solution exists as free BL—S640.

: 5) MIC bacterial spectrum is equal to that of BL—S8640.

rphoteric . : 6) Oral and intramuscular rat blood levels are equal to that of BL-—S640

20 35 7) A solution of this product in water at a concentration of 25,000 mcg./ml. was 35 .

stable ‘(retained full bio-activity) ‘for at least three days at foom temperature and for :
14 days at 6°C. (refrigerator) thus provxdmg a solution suitable for oral use. -
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i Spectrumln Nutrlent Broth M C (m:g /n1) Organlsm

BL- S640 BL- S1052 (1) S. pneunoni ae¥ ([err])** A9585 o
0. 06 0.06 Str. pyogenes* ([err])*_* A9604 . '
0. 03 0.03 S.- aureus Smith (Terr]) - A9537.

0.13 | 0.13 S. -aureus + 50% serum ([err]). A9537

2-.S. aggeu ;XEGVBSS ([(C.Ere‘r‘r] ) m’jﬂf“ 1,521 413 0. 25 ) Q0 22!;
aureus Met h-Res (] er r1) AlSOgAfmblotlc Activity m@lument Broth _ 4 Sal .
~enteritidi $ ([err]). A9531 - 0. 25 - MIC (mcg./ml.) 0.13 E. coli
Juhl f([err])  A15119 - O- 1. E _caoli
([enr]) AP675 . 2 " Sodium Sal 2 K. pneunoni ae"’ _
([err]) Ap977 . Orgamsﬁi 5 | cpd"i'?ai S ab. 5Bts_senmé1)rmrtt@ﬁa1oﬁm -

- ([err]) -AlL5130 = . SE— . Rr—murabilis ___ (err)
.A9900 - ' Pr.gniggbilis 1(\190") 0.5 Pr. m)rganl | . (err)

Ai5153 32 500 32 B3 Aerugi ndsh (err)l A9843A
>125 Pr. mddgdhii Ser .(1¢™r cescens. (err) A20019 . >125
>125 Ent. gl oacae - (err)A15159656_ 32 '_>125 63 - >125 >125 Ent.
¢l oacae, - (er 2 A965 - 0.5 s 0.5 Ent.

cl oacae (10 aﬂ@‘é’{%‘@“ (107) .32 * . 45% AAB +

i N
ENT1) " Adj ust
val ues-are
testss repo
provi de eq
1,521,419
”‘nmm ni st
25
“Phﬂ?‘h‘“af ter
~IT.5
9.5 -
0.8 - S640.-wa$
Admi ni st r af
0.3 5 '

0.13
'0.5.
0.132'. :
0;25;
1-16
0.35.

16

5% serum +{

50% broth |.isted a9%4\?é. *x %%lzatlon of oVérnl ght brb%% cul ture.
pd f or Sa,rﬁe&’odsmsemo-‘of BL- S640. In ot her wor ds, the nunerical
| onered, .i.e. | npA2ede. Thi o>1aslj ust ment>1@@s al so mas@sin the
ted b wor |nth Iternatlve alarger welght was used to -
i val ent™ 0BS4ge. gsg >12 >125 >l

23 I\/buse Bl ood Level s after

s used ud95%tAABIASY detun alsb%mmmpuwaalsabodvbuse Bl ood Level s after PO

I On OL* i)ﬂunon ofzverdlghBt%(rjgtlh l/l\gtlu%ht Bl .ood Level S (m:g fm . ) No- Of'

(D) These figures were recalculated on the basis that there was onl 65‘7 BL-S
the sample; in other words, the numerical values were lowered, ?e ucnprove:d6 40 "

. (2) BL—S640 = 7-[D-a-amino-a-(p-hydroxyphen l)acetamxdo 3-(1,2,3-triazol-5-
3-cephem-~4-carboxylic acid, - y 3 fazol-5. ylthmmethyl)-

Mouse Blood Levels After Oral :
Administration of 100 mg./kg. Body Weight

_ Blood Level (p.g/ml)
: - 0.5 1 3.5
Compound ' Hrs. after Admmxstratxon
Compound of Ex.7 ~ 45 6.6 204 10.4
- BL-ssa0 @ |oses 39 245 9.6
Compound of Ex.7 546 . 535 27.6 82
' BL—se40 | 514 & 29.5 10.9
- ' The compounds' were prepaxsd in T.Qeen — car-
boxymethylcellulose and 8 mice were used for
each compound

M) BL-S640 - 7-[D-a-ammo-a-(p-hydroxyphenyl)acetamldo]-3-(1 2,3-triazol- S-ylthxomethyl‘}--
3-cephem-4-carboxyhc acid was used as 2 standard o

ratlonE!chlf:.@aﬂg /klgf') Body V\éi ght Bl ood Level s (m:g / ng. ) No of =

0.5 1.5 Conpound L Mce '
adm ni sﬁ,{tag;lbagg BL 2 ' 16 15 . - 15.1.
- -S840° ﬁeﬁgf 32 % 7 158 T?ss

6 8 Hae Ccﬁpcur}do Wei-e nr nngr ad. i n. 0 019 nhﬂthaTP b“ffer



45. 2. 48. 1 31.9 ' 14.4 BL-S640
53. 4 45. 4. - 27. 2 . 10. 7 The conpounds wer e

#in Tween- CMC. BL- S640 was used as standard for all. conpounds. - . ,21(
ecovery after | M Adninistration of 50 and 10 ng./kg. to Rats
e of- Adni ni_stered Dose Recovered Dose, . No. of -  0-6

. 0 24 Cﬁ%mmd 1) /kn ) 1,521,415+ o : J—Ir affp'r_ 2&
. at i on BL- 81052 - BL--$1027 ﬁQhe water soluble d%r-vanve formed : 1~—S640 is reaged]wnh

) 3. furfurdllsodium sulfonate. T8e Kio potency is 724mch. /e oPBROS640 activity.

T . . 44_5 Aqueous soluths? contammg 250,7 29 aﬂ_dér 1%d mg. BL—S6%0 activity/ml. as

S 4 . ' HemEh Ed oF At Pom I%%B‘S‘pﬁhf‘e ,
L_'-_ S640 was®. used as s11°an§§$ sf% ca&f lf’sst':“o c%hds . 24 o

SIS Paper chr.omat ograns wer e
At ur i ne coI I ect ed bet Wawse BlogHevslsaafigr Iﬁ‘é‘%éﬂa‘z"dﬁ‘l‘ms‘iﬁ“ﬁ%urs '
;M admi nistration of BL-S1052f dRaeHks- SedpWeighdy t he detection of
B qal ly active meg; E‘S)“I ,tes using descEle ng chr, %rrat ogr aphy W t h15 _
. 9 (butyl acet but anol : gl aci al acetic :
% 1=80:15:-40:24). Two 5 spots identicall \Hoh Gt eAlinieis watiphser ved i n
-except that of ‘the’ standard (which . 5" ha:d—rro‘t—b'ea'r-adﬂ'l-m stered
bt ‘and gave a sihgle id t|c spot r each BL S640, and
2"Thi's i ndicat eéd’q‘g%“ﬁ%f"eg ydroI ySi gqof the ¥ r| vati ¥ lggt o the?
rrpound BL-S640 and its presumed rretmlaol ite. iswanpl e 1.7 10 8.3
Bunds ha\/| ng i hn f ormil o .
] are prepared by _substgduting an equ| nol ar wej “th
hdi ng anphoteri ®ice B‘H’aq ;osporl n for thd cefat r?% ne |n ‘ﬁe procédure
f c:3. Exanpl €57 15 I57The conpounds having the tornulae [err| are
: by subst i t ut @@NBL-BE4E GTHDG-aaTinoABipShdrogbhein{iPa -einidePA - 11g zol-5-yithiomethyl)-
¢ = cephal ospor i redpbem-¢-habaeliaeqid zamesednsahenbm)cedure of Exarrpl e 3
The conpounds haV|ng the fornul ae [err]

The compounds were dxssolved in 0.01%, phosphate buffer.

' Example 8. - -
: React:on Praduct of BL-S640 and o-Formylphenoxyacettc acid. (BL-—SIO48)

Procedure for Preparation
' 1) 375 mg. of o-formylphenoxy acetic acid

S&z@'

. is slurried in 10 ml. of water and 4N NaOH is added with rapid st:rnng to pH 70.A°
15 solution is obtained. 1!
: 2) 2 g. (1 equivalent) of BL—S640 methanol adduct is added with rap1d stir-
ring over a 10 minute interval with concomitant addition of 4 N NaOH to a pH of.
6—6.5. A solution or near solution is obtained.
3) The solution is filtered and held at ambient oom temperature for 0.5 hour.

20 o 4} The solutien is ‘yo"b lized for 24 hours 1o gwe the product as a solid. - 2
_Properties of Solid Product |
~ 1) IR—-NMR (70 mg./ml.) Cons:stent for structure, tnazole and B-lactam '
intact.
- 2) Paper strip and liquid cbro*nafography at 02 and 1 ‘mg. /ml. show- o
25 BL—S640 completely free of the aldchyde. _ o -2

TV
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- 1 521 419 o
re prepared by substituting an equi nol ar wei ght of the
i ng anphoteric: cephal osporin for the cefatrizine in the procedur
3. 10 Exanple 7. 5 Reaction Product of BL-S640 and . , '
& Fur ansul foni ¢ Aci d- Sodi um Sal t 5 (BL-S1027) Formula  ° .
[err] PROCEDURE FOR PREPARATI ON 10 1) Slurry 9.0 -
5-for#8/1 -2-furansul fonic acid- sbtildM sal ¢ 10 [err] i#f
Wat er at [err]. 2) TwentyAsutansl Diwequi val ent) of BL-S640
ene glycol adduct is sprinkled in wth rapid strrrrng over a 10
od with concomitant adP®éting of 15P® Basisthe pH t oTHOW. 0. A
T5 3) The
S Stirree WiteS5- [err] Rlok 6- 7.0 for 10_mi nutes and then cooled to
smal | amount of precipitate fornms. 4) The mixture is stirred for
at 4-[efr] and then f#ld&red. 5) The4??ltrate i's adBdd over a-5

mnute intlerval togl liter of rapi ;y stirring |§$ prgggnol A '
l[}ea-vy precj pitate Porms The m xtlUre is slurried Tor 5 mnutes . 20.6)
he solidsjare remsved-by filtrati.ga, washed w 4he200 m . . its.opr opanol
and vacuumy dried at [err] for 24 hours. 7) The solids-are dlssolved i-n 60
m. of 4-[krr] wat&r (a small ano®B? of insolubl®¥ are renoved®By
8f||trat|on The ka%,gsaﬁae is Iyopyggrzed for 24 heours. Yield: 23 23
. grams; Biojyield= 89%
85 PROPERT) ES OF BL- Bi 0 -S640= 724 ntg/ ng. (Theory= 750
—egny.) . Bol ubili ty%é%o&%h /“rl'dwgﬁ?rsa%}“ﬁ%[l Consi stent for structure. At
oD mg/.m ., t conpound exi sts as B&hbwuc SpEdifntNseencBiof0% non cyclic
03er| vat i ve MICSﬁcgd/)nl)Paper st rip .
~and | I|qU| di chr onmat ogr aphy |nd| cate product—at—o—2—amd 0 TBY
yitdoletyDon ekists as free BLOSSMM 5) M C baBlefi4fl] sp8b$1r°@|7m ?s Ehu%i‘l““%o t hat -
of BL-S640} 6) -Orat—amdtmrranuscurar rat blrood Tevels are equal to that
of BL-S640f 35 g ppeumoniac?) A(19©h4st ix@8g0f tlhiog produch.osn water oab a

concentrat

for at lea

ferr](refr
048) r et-ai ned

and for 14}
for oral u
26 ANALYTI
’ 10
' pH7.0.A :
' 15
. rapid stir-
to a pH of. -
0.5 hour.
clid, 20
d B-lactam
/ml show

25

on of 25,000 ntg./m. was stable
5t thr eétrdmgoserm* r ooROT ¥ peA%68ur e

ger at ors) adrll hu ovr gyong
t

iy
ul . bio- acfrvr

retained full big-activity)'.
M for 14943ys at

a S9Hti ony gui tabl eghor oral 'ng stabl e

I"'east threé days at roomterrperature

days ats Euﬁélfs]+56% ea‘rﬁmgm‘}it 0&9)537t hus 2pr ovi di ng2a solution suitable
5 €. : 1 521, 419 '
EAL DAT,& iseR§ X 1633 (10%) A9%06 0.5
: S. aurens BX1633  (107°) A9606 4 4 2

8. aureus Meth-Res  (107*)  A15097 ._l8 4 4

Sal. enteritidis (10°*)  A9531 0.25 0.25 0.13

E. _cbn Juhl 10  A15119 0.5 1 0.5

E. coli a0 Asrs 2 - 4 2

K. pneumoniae 10~) A9977 0.5 0.5 0.5

K. pneumoniae (10%)  A15130 1 1 1

Pr. mirabilis (10")'-"_A99oo - 0.5 0.5 - 0.5

Pr. morganii 0 Alsis3 32 32 32

Ps.acruginosa  (107)  A9843A >125 >125 >125

Ser. mﬁcescéns (1074).. A20019 >125 125 >125

Ent. cloacae. (10“_) ' A9656 >125 .>125._ >125

Ent. cloacae ao*) | A%ST 0.5 1 0.5

Ent. cloacae . (10*) A9659 - 32 32 32




- 5. 14 y basis

43.0 H - 3.10 2.
12. 39 13.05 - 3.1 S. 13.6
14.95 Ash as Na - 5. 86 , 6. _
"Na Antibiotic Activity in.Nutrient Broth MC (ncg./m.) Sodium
anlsn1 Cpd ‘of Ex. 7 (1) BL-S640 (2) - Cephalothin
unoni ae* ([38rr])** A9585 ' 0,52B419 0.13 '
pyogenes r A9604 C0.03 . ~0.06
aur.eus Sm t h %& tE}r)ablﬁ\9537 ' 0. 27 0.5
aureus - t 4% P‘\]A}3 +5%QYons & fifnbroth listsAQb&E. : -2
O 5 S rr BX1633 C 0 A9606 -
| v PGS or overbxslltsbgrgi? rghr% % (Lerr]) BX1'63_3

- ' 4 (1) Adjusted for 68% dontent of BL—8640 0.25 S. "aureus
I\/Eth Res A15097 - 4-8 - 8-16
enteritidi s Adiusiey foagB% gontent of BL-5640.0. 25 ° 0. 25

C01 i Juhl . tn(itgir“]o) §A%gnumer|cal values are 1 were]d i.e. improved. Thi d]ustment was
li: . ﬁ: sts reported below or 1 the alternatrve, a largbﬁ(-gxght was used

eu_r'_mni ae ( keeprovige eyBiFdlént dosage.
urh)ni ae ([err] ) A15130 . P 1

1,521.419 -
|ot|c Act|V|ty|n Nutrlent Ex é‘
a4t Organism - Sipd B;Mm Lw&?i emIMBl_ $640.(2)
hin Pr. mirabilis ﬂmﬂh&%%mmMMUMW%m. : 0.5
rganii ([err]) A15153 32 63 .
aeruginosa * ([err]) | * Blood Levels (mcg./ml.)
ER | No.of | 0.5 0.5 1 LS
Compound Mice o Hr. after Admlmsttatlon '
BL—51027 16 154, 151 . 118 - 82
" BL-S1048 16 | 148  14.d 103 7
© BL-S640 32 157 132 95 68

The compounds were prepared in 0.01% phosphate buffet BL-—8640 was used as
standard for all compounds. _ _ _

Mouse Blood Level-s' after PO
Administration of 100 mg./kg. Body Weight

. o _ : Blood Levels (mcg./ml.)
_ No. of 0.5 1 2 . 35

Cqmpound "~ Mice Hr. after Administration
BL-81027 | 16 498 = 451 24 93
BL-51048 16 465 446 281 12.8
BL-S640 32 - 534 45.4 212 107

The compounds were prepared in Tween—CMC BL-S640 was used as standard for all
compounds.




>125'f ' >125 o . >125 Ser. narcescens

([err]) A9656 e >125 1 >125 >125
Ent. cl oadae ([err]) o1 : 1 . 8 _
~A9657 Ent .y cl oacae = ([err]) : 32 63 ]
>125 * 45%)AAB + 5% serum + 50% broth |isted above. ** Dilution of _ '
over ni ght jbroth cul ture. (1) These figures were recal cul ated on the basis
that tLerg wag only 65@6BL-SG40 in the 3 he' i n other words, the
—RHR-ead |V {2} BL=-S640 _ 31
- 7-[D-a- amjno- a- ( p- hydr oxypheny! {aagt Rétoetad &te(rj;MZ 3-triazol -5-ylthiomethyl)-
3- cephem 4- car boxylic acid. .Mbuse Bl ood Levels After Oral Admi nistration of
100 -frg. / kg. . Body Wi ght Bl oodAd_nwetrat@[lef pq angi 10) mgy/g. to Rats 1 2
3 5 Con‘pound : . !_Ir S :'anr I\rlm n| cfrqflgm f‘n_nrr\nund :
of Ex. 7 } 45 36. 6 - 20.4 } p 4}%”%4;&1(1)
50.5 {39 245 9.6 Coffpou rfé°§5%9°° vl
53.5 27.6 . - B. 2 Bke S64D Kd.)of - 0-6 57.4,6-24 43-24
29.5 | 10. 9Camumonpojundzs-fdePe pr pas ed |i n Hineler Adminigtration
entb@sy et hylicel I.Lﬂ—ose—a'rrd—s mCTewere. psed—forfeach Ttompound (I BC=S640 - ‘
as ¥sfdD- a- anijno- a- (E ggpxy henykg-acet hni dg} - 34( 1386 3- trlaéql-S yl ghonet hyl) ..
- 3-cephenk-4-car oxy I c adid mas usefl as a sffandard. -
1,521,419 ¢ 4 381BL-S 1027 i s tBb8wat er
- sol ubl e ddrivati - L-S6H0 is redct with fyifural I um
sul fonate.f The b¥§ %@fenc is g mch. / ng.  of §9§640 act ﬁVlty %ﬁﬂeous
sol utions fcontaini ng 250, |25 apgl 10 hg. BL- 86402ﬂ¢t|V|tybn1 as B.9S1027-
may be stofed under refrigeration ([krr]) or}at roomtenperature for at 5
—t-east- 24 hours WBENSHA® signifiébnt | pss ¥n adti$by. 27 472 .
5 ‘Mouse Bljpod Level s after] I ntranuschpl ar, Adni}ni ation qf,.10 ny g. Body
Mgi ght Conpound L ey usa 2" T 1.2” '
1.5 Hours fpfter Admi-ni stration Conpound of Exanple 7 16. 1
118 11. 9The compounds Berd frepared in 0.01% phdsphate buffer. BL-—:SMU?was used as 8.3
Bla- S640 ('1 standard for all compg_ugd% _ 13.5 _ 9.4 _ 6.3
Sl) BLS640 '

T [Da anj no- a- ( dr acet am do gg,ﬁgé &)5 %b\ééwt h| omret hyI
s 3 cephemm 4 carp i i 5( it @wa.‘fﬁ £ 56 AERgu et vier e
ved n 0. 01, %@ar}& Ug4b,Hbr the detection of antibiotically active metabolites using
- . descendmg chromatography with system No. 9 (butyl acetate:n-butanol:glacial acetic 5
=4 as acid:H,0 =80:15:40:24). Two identical spots were observed in all cases other than the '

o standard (not from the animal) which showed a single identical spot. This mdlcate'
complete hydrolys:s of the two derivatives to the parent compound- (BL——8640)
' " Example 9. ' '
10 - Reacnon Product of BL—S640 and o-Benzaldehydesulfonic acid. .10
| 7-_? | o L
_“".O?_—? e
35 2 ;jj;fCst—E;ﬁN'
_(irgyu coana H
9.3 - - '
Procedure for Preparation
12.8 1) Eight hundred and seventy mg. of o-benza[dehydesu[fomc acid — sodxum salt :
was dissolved in 10 ml. of water. :
10.7 15 2) 2 g of BL—S640 methanol adduct (1 equivalent) was added with rapid 15
. stirring over a 10 minute interval with the concomitant addition of 4 N — NaOH to a -
. DH of 6.5, A solution was chtained.
iard for all . 3) The solution was filtered, kept at room temperature for 1 hr. and lyophilized

o e e e R

. for 24 hours to give the desued product as a sohd

20 _ Properties of Product . : 20
- -~ 1) IR—NMR == Well defined, consistent for structure. ' '
2) Solubility in water = 400 mg./ml.
3) - AnaIytzcaI Data '




(BLS1 err
O—pr dure for Preparation 1) 375 ng. of o-fornyl phenoxy acetic acid
ferr] slurried in 10 m. of water. and 4 N NaOH i s added with rapid

stirri f_‘ t__o pH 7.0. A 15 solution is.obtained.
: (1 equivalent) of BL-S640 net hanol adduct is added with rapid

Sti =i ng over a 10 minute interval wi'th.conconitant addition of 4 N NaOH
to a:pl of 6-6.5. A%olution or near solution %%3L#¥rained. 3) The solution = 32
i.s-fii4gred and held at” anbi ent room t enper atpgia for DQyﬁmpour _ '
- oI ution is Iyoph| l.ized for 24 hours da.give the prod u.c..t__a.s. a solid..
20 rt| es of Solid Pr oductAlWaterI RNVR (734%y./m . y-Consi stent for
Str .triazole and P-I act%m intact. 2) %eﬁﬁer st 'é and If"i] i d
chroffsgls gr aphy at” @, 2 and 1 mju/m_ show 25  3i53BL- S64@1conpl eyFlsy free of :
£ hyde. = 1374 2825 29 14.24 ' . B
1, . | ASh as Na | d#5Anal yt P64l Dat ab-Found
E Theory % Wat er ' - 4.06 C ' _
47,1 49.2 4) Bio-Assay = 700 m@JmgmH - : ' - 3.79,
3.5 3.86 N5) IR——NMR = a) Intact 8ldctafivland triazole moiety 11. 93
_ b) Compound doepfot appear to be a cyclic addu®. 91 Ash. i(
as’ : 5.55 6) Paper Strip Cnro%atofgtphy here appears to beg d&t}blgione at the R
:Sol : ty in water —>400 ny)/ mqmdﬁmrz,mdéyp/g Spectrum Nutrient Broth MC
(e ¥ -Organi sm 640 - BLS1027 (1) BL- S1048
“(2) ~Ss@bneunoni ae* ([err])** A958§"memfﬂ°mﬁ % Free BL—S¢4003 -
0,06 “pyogenes® . ([err])** A9604 ¢ 0.03 $9 0.03 gRt
§aureus Smith ([err]) A9537 2 0 3 88.0 0 25 _
B aureus +50% serum([err A9§?;7 ‘han 400 : 2
! in Wa ater n m
A ;1122%633( [ erE]err]) 9Aggg%§@8 Ihlspro?uctls called B ?0/‘? | 2 S? _25. S

dth-Res ([err]) .. A15097 4 Sal.

; di S ([err]) . A9531 0. 25 : _'0.'25' R 0.13"E. coli
o ([err]) A15119 0.5 | . 0.5 E. coli
- A9675 2 4 2 K pneurmnl ae - '
. A9977 . 0. 5 0.5 0.5 K. pneunpniae
__§A15130_ 1 1 C 1 Pr. mrabilis '
0.5 0.5 ° - .- 0.5 | )

¥ A9900
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Pr.morgani i ([err]) A15153 32 32 32-Ps.

- aer ugi nosa - ([err]) A9843A >125 . >125 . >125 Ser.
Fcescensy (['err}) = A20019 >125 - >125 . - >125 Ent.

cl oacae i ([err]) A9656 >125 >125 ~ '>125 Ent.

cl oacae ([err]) ~A9657. 0.5 T 1 -~ 0.5 Ent.

cloacae32 i Mlerr]) ~A9659 - 32 1,521,419 32 32 3033

1,521, 419 30 NOTES 1O rapre ~—a5% AAB~+

5% serum 4 50% broth I'i sted al@tiiotie SoepsryminiNyfricst Bther ni ght broth:cul ture..
(1) Adj ust ed for 68% content -of BL-S640. (2) Adj ustﬁdcf(&r ;;‘ﬁf% content of
BL- S640. Ih other words, the nuneri.cal "val ues are |ower cf .l nproved.
Thi s adj ust ment was al so gade in the tests repgrt %leowor he -
al t'e{;nat'ibs\sle, ‘a larger_ wei g%f‘ ""W8s used to provi g di val ent %§§§4& Mouse
Bl ood Level s after I M Adm ni-stration of 10 ng:/kg. Body Weight Bl ood Levels

ncg./m.) No. of . 8. pneum@niQﬂB‘ (107°)**0A%85 - 0.061 - - 10.83 Conpound
Mce . B Iter ni tion 1027 w160
5.4 .} 151 S "Y°ge'ﬁ DA Pebe L O3, I |
14. 8. 1(_) : 14.1 8. aireus SLch?’ 10™%) 1955’— S640 g.13 . 3213 '
”tlﬂ\’;“” 13.2 . 6. 8 The conpounds were.prepared |n

0. 01% phosjphat e bufS: GWCDSBEDEGWM ) udBTas stardard for all chnpounds.. .
Mouse Bl ogd Level s fa&g# Bfepgm ghs;rag%ap of 1q)05 rrg /kg Body0 y§e| ght Blood -

Level s ( g-./'m.~)- : 3.5
- Coipoundl3 " dVaaeus BX1_633 (10-%) _A9606_HI’ afzt er- Adm n| st ragion BL- 81027
16 - 49.8 .- 45,1 o 24T 9.3 B~ 81048
16 .} 46.5 S-eweuspetgRes (07) MSQ7 . 47128 BL-S6402 0 T .
32 10534 sl omeluf o aco Yesh - od0-7 THe - comewds wer e
prepar ed |kn Tween- CMC. -S640 was used .as stan ard for ~all corrpounds.‘- '
231 - E.coli Juhl (10) - AISE®1, 4191 S o
31 Ur.| nary_ Recover 1M Ad tr n of 50 and 10 rrg /k " to Rats
Per.cent agg of Adm)rﬁsf’ red Dosenk@-cg é%gjdsoDose = _ 0-6 -
6-.24 - 0-24 k. pnesmoniae (10°) . - A9977 105 - :._ - 0.5
' . K. pneumoniae (10 A15130 S j""';'_"': . 1
Pr. mirabilis (107*)  A9900 o5 - 05
Pr. morganii _(10")_' A15153 32 S '._1_5.
= Ps. aeruginosa (10“) A9843A >125 - J_ o >1'2$
" Ser. marcescens _'(10"‘)' A20019 125.' o ' 63 |
Ent. cloacae 10*)  A965€¢ 125 R T
Ent. cloacae 10+) A9657 05 s

Ent. cloacae (10)  A9659 63 -y

* 45% AAB + 5% serum + 50% broth listed above. .
*% l_)iluﬁon of o_v'eriiig-ht broth.lcultut'e..
.(1) Adj.usted for 65% content of BL—-640 '
In other words, the numerical values are low»ered i.e. improved. This adjustmen-t was

aiso made in the tests reported below or, in the alternative, a larger wexght was used -
to provide equivalent dosage.

P ol
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. 4 - - 30.1- . 1.7 31.8 BL-S1048
50 - 4 - 32.3 . 2.4 '34.7 10 ' .4 -659
21.7 L2 I 23.7 BL-S640 - - - 50 - - 7
44.:5 A 2.7 - 47.2-10 7 - 24.3 1.4 .
5 ] conpounds wgfe prepared in 0. 0196phosp 5 ouffer. BL- S640 was

| T

tandal‘d fO B CACARESASATNAR Rabe aVaa=u nnl NE o _run._on rat

8l ected between 0 and 2 and bet %ﬁg following IM

ation (at. 10 mgm/kg. and .at 5 &Q @1? vaspﬂgﬁswﬂ 1048 and

t he detection of -antibioti cad:ﬂ:yismton‘oe wrmg.aky)led;e%etglﬁr ng 5

B0 chromatography with system No. 9 (butyl

-butanol : gl aci al acetic-}5 acid: [err] =80: 15, 4 {4 d nti cal
observed | andiel ety R ne,

je .observed in-all- cases pthgisthan the

ghich showed a gbmwuf | dettrcaﬁ spot . '[.ﬁrgtergglh,gg&%nconpl ete
S of the two derivatives
B - Reagtion P(lpd ict of BL- S640 and o- Benzal dehydesul foni c
| 10 -[err BLP@é2dur p 113 Preparati 8t 1) Ei ghf*hundred ar?ds-
. of o benzal §ghy41@sul f bni pAci d - sogj ym salt wag dissol ved 4
viat-er. 15 21g..of Bl -S640 aethapol adduct (1

Bt): was. added with rap |d 15 stirring over a 10 mi-nute int erval
Jconconi tant addht ?‘Eﬁmﬁ‘f’s werg|ptepaqedia - %ophgrahate bpffes. Values i, the S Herasg o
| 3) The sol ut i 0F"RREE* ¥ tered, kept at- room tenperature for 1 hr.
i1ized for 24 Q9 WSSk vgg\ﬁeedtggegtgeﬁar ed pr oduct as ‘a soli d 20 .
§s of Product

NNR ‘Wl |- defi ned, consi. stent or “stru ture )P Soi ubr I i ty in
100, ng. / m_.--3) Anal ytrcal Dat a - Mougg Blood Levels after PO

S R : Admmlstratxon of l%arrFWQ(hody Weight' Y BaSI S
Water - 3.49 C 41.88

43,3 H T ' 341 33 37255
e . 11.53 é_rg 1 - _ BloogiL'LLeggs fgncg /ml) 35
14,25 14 24 Ash Na 5363
} Br 0= Assay . = 708°mr¥3und D) TR NWR = a)fm f‘d'?'ms?ﬁ’foer r]-| act am and
gnoi ety 10 . - W b) - Conpound does not appear
yclic adduct- BL-81055 6)38Faper Stri ?ﬁ'Chrorrat ogﬂéﬂhy .Ther 1.3

'o.-':b_-e:,.a doubl e gggﬁmgt_ the Rgaf BL 8645)24 S 0 o101

_ The compounds were prepared in Tween-CMC Values are the avetage of two
expenments - :

Y BL-S640 was used as standard.

Urinary Recovery after IM

Administration of 50 mg./kg. to Rats . -

- _ : Petcetitagc of Administered
' : Dose Recovered .
: No. of _ - 0-6 : 6-24 . 0-24
Compound Rats o Hr. after Administration
BL-sioss® | 3 3.6 . 24 39
BL-S640 4 402 3.3 a5

The compounds were prepared in 0. 01% phosphate buf; fer

| (1) BL—S640 was used as standard.



-am'm..,

qui-d: €ﬁr6mat ography e T Hours %- Free BL- S640 15

.0 I 64. 0 - 151 -

L2 88.0 8) Solubility in Water = greater than 400 ny. /rr1
Nunber -This pr oduct- is called BL-S1055. 33
1,521, 419¢ ' - 33 Antr bi otic Spectrumin
Nutrient Broth M C (ntg./m.) Organr " BL- S1055 (1) .
BL-S643*S! pndunoni ae* (ferr])** A9§§3”19 0.06 Q 03

Str. pyoggnes® ( per dhioinarof@Bdlere run on rat Brirld béilected between 0 and 2 anddbeRRenS. _
aureus Smjth- ( Band )hours ABGBNE IM adminis@htidBof BL—S1055 and 640, foOthd der&tioraur eus

0 _ g ally active metabolites using descending chroma hy
+50% serurp ([ err] )()bx?gg acﬁasgil n-butanol:glacial acetic acnd@i gn‘ % m ij@l Bxis33

_(lerr]) |A9p06 G/ ' all cases This ndicat el
. A969§ 32 f}fé’ p:::;: compgunlél (;&s&) salﬂ reus B er 97 L -
1_54 . .2 &al. enteritidis ([err]) A9531 _ 0 35 :

0. 13 E. cdli Juhl. ([err])COmpAm](ﬂa] PD,, Vathes of = .. ' 0.5 E
—coli . ¥t ([err]) A9675 - . - 2 K. pneunoni ae
([err]) "$A9977 .. 0.5 = BL-S640 Deﬂvat!@esml’(hcepneurronr ae ([err])
6.A15130 | 1 . 1 Pr. m L err])  A9900

5.9 5 : , 0.5 Pr. organiij lg[?:l’ %ﬁ /"eaﬂé& 32
16 Ps. aerfugi nosa ([err]) BLA9843ABL_5 >H5s - BL-S - >125 Ser. -
mar cesceny ([ ePrgpdism A20(19 640 137 1048 1055 63 Emhalesilnoaca-e
veragd &rr]) A9656— 25— : ﬂ')‘f‘TErnﬁ ctoacae tferr])
A9657 - | 0.5g oo 4 0.5 Ent. cloag 1|g[er 1) 13 A9659 .
- 63 A1511963 * 43% AAB +5% serum +-5 % broth | stefl above. **
Dilution df overni ght broth fcultiuré. (1)~ Adj usted for 6506 con ent 13f
BL-640. |nf ot her—wei-es—ihe-trtrer-eal—yal-tes—ar-e—t-ower cd, +—et—pr-eved.
Thi s .adj usg nent vrpsmlc;aalb1 R made |7r} t he tesis report.,ed bel I n gg're
al-ternative, a Iagmg ghty was used tG provi de ‘equi val ent stage
1,521, 419 9.6 2.7 343kbuse Blgmpd Lbvel s5 after_ I M
—Adm ni strafi on ef—38—g—tkgi—Body—Yei-ght—Bl-oad—tevels—{(Feg- ’ﬂr.‘T'T“n 25
l3.50'l5. _ ' _ leu'ablhs 1 24 1.5 1.8 i 24 . - 1T 50
. A9707 _ _ = .
3 ' K. pneumoniae .. 1.6 h — 01 16 |- .-'43
S - A9977 - . S .
10.1 : _ -
~ o 8. pyogenes 04 = - 02 04 11

* Mice were trea_ted at1and 3.5 hours post-challenge.

- Comparative IM PD,, Values of
— _ . . ©+  BL~8640 Derivatives in Mice

PD,, (mg./kg./treatment)*

0-24

] BL-S . BL-S BL-S BL-S
Organism 640. 1027 1048 1055 Cephalexin
39 .
_ P. mirabilis - - L e - -
415 A9990 . _ .
' 1.6 1.6 16 16 |. 50




EebRaitic W s 2GR I i SR A

Hr. after Adm ni stratlon BL- S1055 (1)
9.9 7.6 -+ 6.5 BL-S640

y 11.5 - - -8 ' . 5.7 The conpounds wer e
in 0.01% phosphate buffer VaI ués are the average of 3 : [{l
ts. (1) BL-S640 was used as standard: Mouse Bl ood Levels after PO
ratlon of 195) ng /kg. Body Wi ght Bl ooqlsj;eﬂgls (ncg./m.) 0.5 36
3" anpuurlu e 10, M
xa.m € 1
i m strat I1(in3Bl|§|_§%"25Ig°29 1ﬁe Reaction %éa%r?ct of BL——8640 and %}fmyl 2-furansulfon1c Acid
. 10.1 The conpounds were p?t&stéf edBP—SJf%ZJen CMC. Val ues are
age of two experinents. (1) BL-S used as standard. Uri. nary

after I M Adnministration of 50 jﬁ S Per,gent age of

fered Dose Recovered No. of - @%)- ongs-0 .
ound. : - 'Rats- o terH Adm ni stfation

(1) 3 36.6 . | 39

E | 4 . 442 P -33 T 47.5 |

unds wer e Sprepare 0.01% paration) of Bler-S1027) BL- S64 .
-r-;d _ 1, 5521 219 dl) rlhn» gramsoog')g| ?nﬁﬁ-z-furansulfomc acxd(godx)umsaggespgp\é\?s USEd. :

rams were run on rat- urine colleet 0 and 2 and between 2
gqur.s follow ng | M adm nistration of @-@mﬁe@nd 640, for the - -

30 of* ant i bi ot i caik tagidRGiitredan RIS Watet /50165 °CYMEkE SR BIdS Gissolve.

raphy wi t,g) sy)streamdmo'l‘wgnvel? Iofﬁﬁgﬂ%pmﬂﬁﬁl ﬁtatrsapn@éﬁétm "
f#r ] =80: 15: 40" 24 t :
ghi's - indi cates cqfp % ﬁ,ﬁg& %Ir/"o ys n?t ?1WP e°rr|1s\°ra’ ra?jto mu'
_rrpound (BL- S640) 36,‘0|Sﬁﬁmtpmes 5Qc7a0 sousion bt S4l-6096. Bk IBI.xmﬁﬁékOand cool to

es i.n M.cg [ er r—2RoSurkut-+8°Cefat Huminytes. BL - S -

1 4) ~ Filter to small amount o bles. 1
i BL-S d’sganl Sm 5) Add the %Iiga NOTE 2#1!:11 rapid snmn&QA'%ne lxtir of 1so- _

_¢Oephal exin.E ol. An amorphous prccx tafé forms. Stir for § tinutes.
' 13 A15119 4. 5) Remove the solids by filtration, ]wﬁl with 100 mll oﬁ isopropanol and
, a_b| lis . ?a@um—dryat 50—$6°Q. for 18 hours. 4.
' 2.7 7) Dissolve hﬁsohds in 60 m :@m water and cool to °C A very small -2
“- ‘amount of precipitate may form and is ed by coarse filtrati
8) 7Pass the filtrate at ambient temperature through suitable ﬁlters to remove
_ particles, pyrogens and bacteria.
: Steps 7 and 8 should be completed within 4 hours. '
25 0 - 9) ~ Lyophilize sterilely for 48 hours and then heat at 50—56°C. under vacuum -2
for 18—24 hours. Yield of BL—S1027 is approxunately 22—24 grams.

*Note 1, Step 5: If 18.7 grams of BL—S640 methanol adduct is substituted for the
- 20 grams of BL—S640 propylene glycol adduct, the filtrate may be cooled o 4—6°C.
* coarse filtered and lyophlhzed dxrectly as described in step 8—9 _

30 Propertles of BL—S1027 . - X
: lg Bio-assay = 724 mcg./mg. - _
2) Bio-yield = 85—=95%,
3) IR—NMR = a) Consistent for structure
) ) b) Approximately 80%, cyclic 20% noncychc in D,O at _
35 B S 70 mg./ml. . 3
c) Approximately 0.05 mole of isopropanol.
4) Paper strip chromatography (0.2 mg /mlL) = 100%, BL—S640, no ev1dence _
of derivative.
" 5) Liquid chromatography (1 mg. /ml in pH 7 phosphate buffer) =

40 7. Otme= 85%, iree BL—S640 4
: 0.5 hour= 94%, free BL—S640
-1.0 hour =100%, free BL—S640
6) Water solubility = >400 mg. /ml
7) Analytzcal Data : _
45 : Found Dry Basis Theory : . 4
% H,0 KF 514 — -
% C - 4015 - 421 43.0
% H 3.10 29 296
I % N 1239 - 1305 13.1 _
50 : % S 13.6 14.33 1495 5¢

%, ash as Na 5.86 616 6.5




. K. pneunorfae 1.6 S 0.7 1.6 43 .
A8977 S.  fyogenes 0.4 - 0.2 0.4 - J@
11 A9604 % Mce were treated at -1 and 3.5 hours post-chal |l enge. .Conpar at i
IM[err] Wal ues of BL-S640 Derivatives in Mce [err] (nmg./kg./treatnment)*

BL-S ~ § BL-S BL-S .- BL-S Organism 640"
1027 - 1048 1055 - Cephalexin -~ P. mrabilis - -
: 36 37A9900 A9900 153149 1.6 1.6 37

1.6 50 3 e blood levels = oral and intramusgular level roxi é

imic 3@idEx anpl g 10. BL-;ﬁJ;gésZ;gd o et B BDLLISEI0 fppeat oA wAilo e’iggflelﬁg
5-For nyl - 3- f ur ansuhe derivativedcl d Structure: BL-S1027 [err] 5° : :
‘Pr epar atidgn of BL- S10@27a) Stability ofSollids_ = less than 10%, loss for 1 month 3656?:. Ni ne grans OSf

: h - s ) :

" 5-forfyl - 4-f rans f%4F;cé%§ﬂ2§§g¥gh%%ﬁ%$& ﬁ_yﬁr%ﬁ?‘ slf_’_ln}grféﬂl_‘_’ﬁn 75
m . of watter at 60-Terr].” MOst O e 5ol a5 I seolve. 2) Twenty grans of.
BL- S640 priopyl ene gl ycol - adduct is sprigisngtd 1tn with 10- rapid-stirring -
over a 10fmnute interval. . with concem tant adjustnment of-the pHto 10- '
6.5-7.0 wifth 40% NaOH (do -noto'-@-cw\g-p i sewn 7 22:a A sol ution or :
near sol.y+t tion forns. 3) Stir t he PHAGNFE F'ETS tion at 55-[err] for 15 =
minutes add cool “to 4-[err]. Stir at 4-[ered for KO minutes. 15 4) -
Filter.topenove a snmall anount of.insolubles. 5) Add the filtrate* (SEE"

- NOTE 1) wijth rapid stirring ta on&el®¥%8¥zof “9?S3- pr.opanol.. -An anor phous

- preci pi ta.tr’e- forms. Stir for 5 mnutes. 6) Renove thegsolids by -filtration,

SWAsh Wi th (100 . of_iLsopropanol and vacuumdry @& 205 for ours.
IHvomend IOk sastb A Terr].
“reamved byHcoarse

1e ptDto 10{ 7) Desdglveeswhe” sOlids in.60 m-.
nearAolyery snyl | 20 anount of. prectpitate may form-and i
i cool }ot ratiorf. 8) Pass the-filtrate at. anbient tenperat &g through suitable.
Piters td remove particles, pyrogens and bacteria. Segps 7 .and 8 shoul d be-
conpleted wi thin 4 hours. 25 - - 9). Lyophiti ze_-st'e&zg.l.,.ﬂlﬁ%s%.\m_ 48 hour.s
r ofasser t hen k-ealé at 50-56C. " under 'vacuum 25 for '18-24 hours. Yield of
S

oo Pl S1027 pproﬂ%‘&ﬂéﬂ - 24 qra *Note 1, Step 5: If 18.7 grans -of 10
an°§ - $640 mdgt hanol add géﬁ%gﬁ%utaqg%&J}g“g%%@m of BL- 8640 o -

ery Baatpy| er® igl ycol addprzt mg.t wiBsheDE CO 0 4-[err]
. - - - 1.2 g. (0.0434 mole) potassium 2-ethylhexanoate (KEH) : '
o remove 15 Procedure: To a suspension of 1 g. of BL—S640 in 8 ml. of methanol was added = 13

217 mg. of triethylamine (TEA) and 429 mg. of S-furfural sulfonic acid. The mixture
was heated to reflux and soon all the solids dissolved. The solution was heated for 3

f vacuum 25 minutes and 1.2 g. of KEH was added. A yellow salt separated and was collected and
. - washed with methanol. The salt was dried over P,0, in a desiccator. Yield 800 mg. :
xd for the 20 Analysis Calculated for:  CysH,,N,0,S:NaK - 4H,0: ' ' -2
1 4—6°C. T . G, 3754; H, 341; N, 1142. -
: ' ' Found: C, 37.30; H, 3.31; N, 10.18.
20 mp >140°C. decomp. . o
e - * The same reaction was run as above with the exception that sodium 2-ethylhexa-
25 noate was used in place of KEH. The salt did not precipitate out of methano! so the - 25

solution was filtered and the filtrate was diluted with isopropyl alcohol. The solid
precipitate was collected and washed with isopropyl alcohol. The salt was hydroscopic

DO at 35 so it was dried in vacuo over P,O;. Yield: 800 mg., mp >140°C. decomp.
. Analysis Calculated for: CpHN,O,S;Na;: G, 42.65; H, 2.78; N, 13.65.
3 evidence 1 30 : . Found: C, 41.03; H, 3.94; N, 10.54." ‘30

0 . The sample was soluble in water. The solution showed a pH of 6.5. ' '
: The paper strip assay in buffer and human serum was run. The sample was found
T to exhibit only one spot corresponding to BL—S640. Both Samples exhibited a solu-
bility of >100 mg./ml. at pH 6.5. . '
Paper ‘strip chromatography showed that the above compound was completely = 35
hydrolyzed to BL~-S640 in pooled human serum at pH 7 and .1M phosphate buffer at
45 pH 7. Paper strip bioautegraphs were run in the following manner. Samples were dis-
solved at a concentration of 500 y/ml. in .IM pH 7 phosphate buffer and pH 7 pooled
0 buman serum at 500 y/ml A 10 gl sample of BL—S640 and the above product were
spotted on a 1/2 inch strip of What. No. 1-paper and developed at 27° for 16 hours in 40
a butyl acetate 80, n-butanol 15, acetic acid 40, and water 24 system. The strips were :
o air-dried, anq placed on an agar plate seeded with B. subtilis A.T.C.C. 6633. At inter-
500 ) avl?ls sa‘::fz 310 minutes, 1 hour, 3 hours and 6 hours a single zone of R, .3 was shown for-
: ples. ' . '
: S High pressure liquid chromatography at a concentration of 1 mg./ml. showed com- 45

35




: : Tlltered and Iyophlllzed dlrectly as descrlbed in step 8-9. 30 '
,'_.Pir'ope' 3 es of BL-S1027 - 30 1) Bio-assay = @
724 e my. 2) Bio-yield = 85- 95% 3) IR-NVR = a) Consistent for structure -

b) -Appgbxi mately 80%cyclic 20% noncyclic | n [err] at 35 : -

70 ngaEg.. ' _ 35 ¢) :
Appr.oxigratel y 0.05 3l e of | sopr opanol . 4) Pap@zlzﬂgrl p chr omat ography (0.2 38
ng/ A, = 100% BI= I fhouﬂ Sam les were chremate B
Chi ot s to = -
Chr 9 g}r ?phy I(Bi S6 40m§rmd6ﬂyj p%&?fﬁlﬁa&&w“ﬂs Assocxates column usul;g a 0. gbl:l cﬁfq\%vum
1l ofree etate pH cthanol 8/2 mobile hascataﬂowrateofOSZm min. as
‘hot ¥ o0 free BL-S640 f 1354:'1 plesTRe: dibbolvad 4l cOcendibiidarof § Migy/ial. lid theymobile
=>400 / m. 7) Angal yti cphdse,[}a.tz areltEin)ected and BL—S640 was eluted at 18 min. and the aldehydqt - 5
Ry TR - - Theory 6 min. The quantitation of BL4-§6% ang -fo:mylfuransulfon:c ac'%wafam e using '
L9 C p—toluene—sulfom&wdlqganmtemal sta&%irci 43.0 % H
- 2._9. 2.96 % N Exampld 32.39 . - 13.05 _
: % S Compounds of the fornkila 6 _ 14. 33 o 14.' 95 '
asNa -~ 5.86 6.16 .- 6.5 . 37
' 37 8) Mouse bl ood Ievels =
_| nt rarrusqul ar level s apprOX| maQ' {0 BL 40 propyl ene. 10
gidduct . BL- S640 appeared in urine v@hﬁgﬂ‘ of the Do
ve. 9) - a) Stablllty of Salids = | e§s thamod0% | Bss for 1rmnth at '

and_ 10 rg. /i %m’éﬁgﬂi%&%ﬁ%gglmui;hogﬁﬁi&ﬁ ggﬁiﬁéﬁﬁ%?ﬂf&w om

dure. Exanple 114-c£r66xf1ﬂhexilyﬂ 4—(2’-carb&i§/ﬁl’ﬂy@ eéayl, carboxyl, 2-carboxyphenyl, 3-carboxy-
4 (. 00217 npl e) Bphemmetmn@suwgm id, @Q methmd fomic aqid feggeg}ivelg @e fpepppred by

salt 217 n)& (Oreghg? HPlﬁ w- % the procedure o aﬁp 7 with an 15
X nol.e) pot assi umqéumoaﬁ exozgnh(ng e i '1 h’c')cé'émrge 'c% agfs{us%ganm on . .
qf,.BL S640 in 8 m . of net hanol was ®deee 13.15 217 ny. of
dmi;ne (TEA) and 42'9h¢mg1npq';ﬂ45$aﬁllzr¢fuﬁ°mulasul fonic acid. The .m xture.
ed to reflux and soon all the solids dissolved. The sol ution was
ar:*3 minutes and wh 2 g. Hf KEH was added. A# ||ﬁ)WoSa|t separated .
col-l ected -and ith met hanol . Thé salo cd-rq ed quer [err]

.ceator. Yield 800 ' 2&3;@_ Anal st s.*Cal cuI at Nf‘UI_‘r}_er rdi i

C3754H341NRI 18! ag/ C”zj*_
. . COONa.

cﬂi

wherein R? is

T
are prepared by subsntutmg an equimolar weight of the correspondmg amphoteric
cephalosponn for the cefamzme in the procedure of Example 7.
25 Example 14. . R 28
- ~ The compounds having the formulac o ' : _
g : SR SO -
-”O‘r‘ - 01
HN. N NI—'l“ HN N : N-—N-CH3’
~H £ C“z‘s N g:Nr/ Cl-‘z-s

”.s"(

HO

i3 S
e N C O? | | % CHa '
—N Ha . NN ~CHzg,
: H N . 1
T F cnz—s-l\/N and N\?@@;cne-s_l'\?u
. 2 O .
. R N _

—n--::

3 ol
l
H




Found C 377307 H, C3.31; N, 10,18 "np Slerr] T deconp. fhe Sane reaction was@

.run as aboye with the exception that sodi um 2-ethyl hexa- 25 noat e was
used in pl ce of KEH. The salt did not precipitate out of nethanol so the
25 solutioh was filtered and the filtrate was diluted with isopropyl .
al cohol . The solid precipitate was col |l ected and washed with isopropyl -

al cohol3g The |t was hydroscopic so it ied in vacuo over [err]
% Arnal \LK“}Q?§' ‘Hl r\u! at nd fnl" [ QL r'l {“ A? *l‘_\

P LA ULL= LI Al

""’ ato 13. 65. wWherein K* is : Found: C
"394 N, 10.54. : - '30The sanple was soluble in water. .

:hefﬂstﬂesol ut| bn showed a pH of 6.5. The paﬁr}[‘i‘b’f"‘r p assay in buffer and human

Idehpderam wasS jun. The sanple was found to exhibit only one spot correspondi ng

22dq 08| - S6407 BOt h STy bl iskliskii@bhgBanS Quittiolab inkedgheYor e ZgHR pH
| 6.5. 35 Peepmospt?m ?ogme &Tﬂﬂéﬁeﬁgﬁl&pﬂg;d& %Ntﬁo ﬁli’l‘ﬁt %ﬁré% b%;il gmea'g)crrpound

was conpl.etel 35 hydrol yzed to BL- S640 |n pool ed human serumat pH 7
p%ate buf E

and . 1M phes fp bi oaut ographs were run in-the
- foll owi.ng nner . Sarrp esr&%\]e h%iné?%%rfvlgg}pat a concentration of 500 S
[err]/mM . &n . 1M pH 7 nos,phate buffer. and pH 7 pool ed human. serum at 500
[efr]/m.go 10 [ernd ce of  BL- S640 and t he oVe @roduct were 40 . T
spotted onga 1/2 inch @\hat . 1 pa ﬁd’pev oped [err] for-
- 16 hours ig 40.a butyl M but ahol 15, a zNarld wat er
v system The strips were ai r=gti. ed "and .pl aced on 'ﬁn_ a pl atb.sseeded _
,_nzm h B. subtilis A T.C.C. 6633, At inter- 50 -~ . vals of 30 mnutes,
3-catbolyour , 3 our s and hpufls a single.zone of- [ce;;r] u 3oWas shown for. all

epﬂ@érlml es.. High pres®ane §1 hrorr%—qgraph @c,_on entration of 1.

TRy S . dhgued com '45'\%@“}@-&[5 Nf" d \ % Nel -
1,521,419 § AR doona. e 38 plmege oﬁ"’ilms'“’to t he
parent: ‘BL- $640 after ‘one hal f - hour: Sanpl-es, were chrorrato°°°§‘raph on a.
[err] Bondgapak Cl&ii@ty@ls Associ ates)- col um using a.O 01M sodi-um acet at e
“pH 4/rreth'anI 8/ 2 nobil e.phase at a flowyrate of 0.52 m../nmn. Detection
was by WV ati1B54 [err]. Sanples were dfﬁm
my./m. infthe nobile'5 phase, 2 [erlre_] wer.e injected and BL-S640 was
Eliuted at- §8 mn g 4p equiloler wiight of hi cperespenidingtamphotaic BLS640

o8 ;{1 d' 5-fornyl fur ang;'fa{gﬁ‘f?"ﬂ‘f&'c‘g@% ipebrePresedurrgf Framplefene- sul foni ¢ acid as
an-internaf standard. Exanple 12.- Conpogdagisie 3k, the fornula 10 . '

J24 at a concentration of 1

[err]: ' The compoundsiiavindwhe¢ fotnuldecr r| i s phenyl - 2-sul foni ¢ aci d
4- nethoxxyhenyl 3- sulfonlc acid, 4-hydroxy- phenyl-3-sulfonic acid, . -

. 2-car boxymgt hoxyph f 435 Jcar boxyrret hoxypheny'lI ; -*hygr oxy- 4-car boxyphenyl :
4-(2' - car bgxyg vi nW° c oxyI wcarpoXyy ? c rboxy- phenyl 15
met hanesul §oni c..aci d, an H% nic acid r % prepar ed .
by .15 epl aci ng the for 2- futansul f oni-c acszd pr ocedure of -

- Exanple 7 With an 15 equi nolar wei ght of the correspondl ng al dehyde havi ng-
t he fornmul [err] CHO. Exanpl e 13. Thogocorxpciunds havi ng - the fornul ae. 20

. . and '
amphotene Y:-**;:EJCHZ-S -E_N_J*
25 :
wherein Rz is phenyl-Z-sulfomc acxd 4-methoxyphenyl 3—sulfomc acid, 4-hydroxy-
phenyl-3-sulfonic acid, 2-carboxymethoxyphenyl 4-carboxymethoxyphenyl, 3-hydroxy-.
_ 4-carboxyphenyl, 4- (2’-carboxy)vmylphenvl carboxyl, 2-carboxyphenyl, 3-carboxy- -
20 - phenyl, methanesulfonic acid, and methanedisulfonic acid respectively are: prepared by 20

NN -CH3‘ ~ teplacing the 5-formyl-2- fu'ansulfomc acid in the procedure of Example 7 with an

L L B equimolar wexght of the corresponding aldehyde having the formula R’*‘-—-CHO

' . Example 17 '
The compounas having the formulae -

MmN —CH - : HO c—C B é - :
= | /N. 3 25 _ n!: ; N 'C”s +o 25

- HN N N——-N-CH3
] 2 . N p CHz-S
R CooNa '

C
L
;

("L_

e




erein [err] is are prepared by substituting an equinolar weight of
respondi ng anphoteric cephal osporin for the cefatr|2|ne in the

§re of Exanple 7. 25 . : - Exanpl e 14. lyé
éconpounds havrng t he fornulae [err] - 39 . -

19 39 wherein [err] is [err]
gpar ed by su%itltutlng an eqU|nDIar wei ht of t he correspondi ng 40
- 13 c cephal o arin for the cefatrizine $rg pracedire of Exanple 7 ;

? Exanpl e 15.
orrpounds havi ng,d f;nrcrrul ae [err V\,herer n Lo
prepared by subst MU

%%{2 i e gt espongimgs
@ric cephal osporin. forig rizhe in the prr&EGQEQf;k e 7.

16.. The conpounds havi ng tH%*f or mul ae..15 wher ei n&f er r Jcodns

7:?,2 sulfonic acid, 4- met hoxyphenyl - 3 sulfonrc -acid, 4-hydroxy-

3:'sul foni.c acid, wigremaRD dsx hr—'mtl-li id) 4nﬂ&tlrompban)dmtfmrx9qimew;yugoxy-
: h I, ~carboxypheny’ 4 -car 0. vm car R ’g enyl 3-carboxy-
_RXYP eny X cra 1, methanesulfcmc acxd and m dﬁlxsulfomc acid, tés are repared. b -8
sulf oni ¢ acl d, aa;dacng theL B edngIB-fufRsuBorRCAcill nCS® Probddiv cf)!? KA -

acing the 5- for reguimplad weight sfidhé coniesporsdingchldelryde Mmpnt@dexdmlaél’eicile(arrpl e
an equi nol ar wei ght of the correspondf g Elgehyde havi ng t he fornula'

$-0. Exarrpl e 17. Th%@?&ﬁb@%?ﬁwﬂ@\’ﬂe ‘rrul ae 25

19"' ' o 40[ re|n[err] |
2-'sul fonl c @CI d, " @?ﬁmx nyl - I fonl CHa C—AC hydr oxy- -
3=sulfonic acid; 2- car ,14-car o %ﬂﬁ hzeg_ﬁ'l"i' 10

Mxy- 4-carboxyphenyl , oxy)cu; nyI phenyl, x _

@xyphenyl , 3-carboxy- 5 '_ phenyl met hanesul fonl € -aci g*mand s - '

dr_s.ulfonl ¢ acid respectrvely are prepared by 5 replacing the
| &2-furansul f oni.c i ﬁ'n the procedure of Exanple ¢ with an

ar. - wei ght - of t heo ®3spondjspg al d ' /de havr,a@bk;l?orrrul a
O, Exarrpl e 18 The cé?qrﬂayigjhﬁg ] he dag@r nul ,AYN—I_—_Q_%_S_E—!‘

oo by - -

I

- wherein R? is phenyl-2-sulfonic acid, 4-methoxyphenyl-3-sulfonic acid, 4-hydroxy-
phenyl-3-sulfonic acid, 2-carboxymethoxyphenyl, 4—carboxymethoxyphenyl 3-hydroxy-
. 4-carboxyphenyl, 4- (2’-carboxy)vmylphenyl, carboxyl, 2-carboxyphenyl, 3-carboxy- . .
15  phenyl, methanesulfonic acid, and methanedisulfonic acid respectively are prepared by 15
' - - replacing the 5- formy1-2-furansulfomc acid in the procedure of Example 7 with an-
equimolar wexght of the corresponding aldehyde having the formula R*—CHO.

Example 19. _
Preparauon of BL—S1057; The Sodium Salt of the Reactxon Product of BL—~—S643 _
20 - and 2-Furaldehyde - 20
Formula, BL—S1057 '
o
A B - 2H,0
W N, _ks /“-a.rs . ?
| | {; Yoo |
o Procedure
' 5 Slurry 1 gram of BL—S8643 * 3H,0 in 10 ml. of water at 40—45°C S _
25 2. Add 0.25 gram (1.25 equivalents) of 2-furaldehyde. 25
3. Add IN sodium hydm:ude with rapid stirring to pH 7—7. S.A solutmn Or near
- 'solution is obtained in under five minutes.
4. Cool the solution to 22—24°C. and suitably filter to remove pamcles, bacteria
' : and pyrogens.
30 5. Lyophilize under sterile conditions for 48 hours to obtain BL—S$1057 powder 30

(BL~S1057 may also be obtained by precipitation of the sterile solution of Step
4 with 15 to 20 volumes of stenle 1sopropanol)




¥ > mnﬁwﬁw‘w.-;;. - o AR A R e e A i, e 6 e -3 R e Ak et 0 s R i,
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10 -° i _ . _ . Jerr]

- 10 wher ei n [err] is phenyl-2-sulfonic .acid, 4-nethoxyphenyl - 3- sulfonlc
acyd, 4- hygr oxy- phenyl - 3-sul fonic acid, 2- carboxynethoxyphenyl
4- car boxyngt hoxyphenyl , 3-hydroxy- 4- carboxyphenyl : o
4-(2' -carb xy)vinylphenyl car boxyl, 2- carboxyphenyl -3-carboxy7. 15 -
phenyl, 4¢ref haq sul fonic aci d, and net hanpgh%w fonic aci d respectively a'r4?

procedure pf Exanple SH7 ¢ h corresponding -
al dehyde hfving t fé‘i’@&j”ﬁq ,:E‘; e;"@fﬁﬁ‘ﬁ‘ 7§9mﬁgré’f:$ar ation of BL-S1057;
N—THE™Sodi u ’SaIt ofc)thm[ agt mend u;g,{s“@;i[ BL- S643 ‘20 . : and -
- Fur al dehjd : 2) Approxunately 75%, cyclic adduct . ;29 _
'Forr@a -81057 %ﬁ ';L mDa)hrry 1 gram of BL S643 [err] in 10
m . of wat

r at 4 hromatogr hy_gggar Y %‘Eig\rg d@w 86949 ai %ﬁkquﬁ) of .

_ and 1 hour (concentration = 0.2 Soar o hydr Ox1 W t h
|1|og to p)—l Tiquid Shromategpdplit + 10090 hydﬂtﬂﬁt’.d $0pH td 10bufles withih di ivaflat N 10

m nut es. geoucept pp/mb). 24C. and suitably filter to
ﬁ r@%‘n‘%ﬁw} Ot ggﬂ}lgr@mposes 5 ut y

i cl es, Qa Lyophi I i'ze under
d|t|ons ‘for 48 hours to obt anfyBh- kP57 powder . 30 (BL=S1057 may

-ai ned by precipitation ofqtm&ﬁmsoluﬂon of Step 4 with 15
4

s of ster|] 'ﬁ |s%propanol
1,521,419} 85 - 41 Prg rtles of BL- 8105175
a) Bi o- aspay (u5| ng ﬁeﬁatrlm ne as ﬁhé stand"rd) =7 g? g:/ ng. b) I'R=- -
_EJ_,ntact Jer¥] lactam 9%el| -defined C) 10.8IMR = 11)14 Vel | -de |ned -consistent 5
. Appr¥k rrately 75%%/&“ adduct 1492 1573 © . 1648 5
460 ng. /mi [err])
chronat ography = Primarily 1 zone-at [ eEsapplof20BL-S643 at [err] at 0 and 1
hour- (concentr at i &h=-S1033, thg Beadrion Pdoguct BLFS6H#3 epd %bdmhriaﬁmnmlg? Bagrimsuifb@io %0
hydrol yzed i n pH 6. 1A6f fer W|th| n 1 houlj;, ?é‘h'ﬁl%sﬁ '10 room tenperature .
)

_gy oX¥r al deh
';_czl{,éﬁi d stir
eparedibyer f i \sef
7 withembve par
- sterile co

- al so be ob

to 20 volu

goncentragion = 1 ng./m-.) g) - [err]. deconposes .

- ?i:l ytical Data Found a’% Theory 15 ; " % [err] KF

18 95 . . ' N 15 % Cc . - .

1591 = | T48.4 48 4 %,. C“z-f"'\si"“.s 4.05 - S L3785
3.37 % N¢ o ' 10. 81 /503 4 - 11. 8 %H®-

"’h‘g’, %592 15.73 16. 48 2(131 fBL--Sl?)/gs Ash as Na.

3- reparation o .

3-ca gé' 4. 031. Slurry 0.45 graimgf 5-fomy£2—furansulfomc acid sodium sa to Exanpl e 20

»reparet:by 1581 . -
7 with an. : : . :

i - in 10 ml. of water at 40—45°C. A solution or near solution is obtained. o
BL—S643 20 30 2. Sprinkle in 1 gram of BL—S643 * 3H,O over a 10 minute period with rapid stir- 30
ring and concomitant addition of IN sodium hydroxide to pH 7-—7.5. A solutxon :
or near solution is obtained within 5 minutes. '
. 3. Cool to 20—23°C. and pass the solution through suitable filters to remove particles,
: - bacteria and pyrogens.
35 4. Lyophilize for 48 hours. The resulting powder is BL—S1058 (sterile BL--S1058 35
S _ may also be obtained from the solution of step 3 by precipitation from 15—20
2H,0 f volumes of sterile isopropanol).

Properties of BL-—S1058
_ a) Bio-assay (using cefatrizine as s the standard) = 685 mcg .J/mg. _ —
R b) IR—NMR 1) Well-defined; consistent o ' .40
: : 2y p-lactam and 3-side chain intact T
3) 90% cyclic adduct (at approximately 60 mg./ml. in D,0).
¢) Paper strip chromatography Primarily 1 zone at R; of BL—S643 at 0 and 1 hour
25 at 37°C. (concentration is 0.2 mg. /ml.) There is evidence of a second zone.

ion or near i 45 d) Liquid chromatography (1 mg./ml. in pH 6 buffer) R o 45

)es, bactera - : Tune in Hours %, Hydrolyzed
057 powder = 30; ' ' '
tion of Step S | : o . - (1) . 22;

b - ' 2 59.0

W S ke

b i ty384400 ng4O¥ . in ¥Ber e) Paper stWp



BL- 81058 the Reactlon‘ Pr t Bl Lo SC - and rnyl s rar Ul i

Slurry 0.45 gram of 5- forrryl-2 furansulfonlc
um sal t [err] I n 10 m.. of water at- 40-[err]. A solution or near

i s obtained. 30 2. Sprinkle in 1 gram of BL-S643 [err].over
ute period with rapid stir-- 30 ring and concom tant addition of I'N
qydroxi de. to4pH 7-7.5. A solution or neqrszwjgutlon is obtained - 42
'm nutes. 3——Cout—to—20-terr—amtpassthe sotrutromr -t uugll -
filters to renmove particles, bact er i ki@t &fogens 35 4,

ze for 48 hours. The resul ting: powggi,d S Blgﬁg:g§8 ( Shiiebde! @ BL- S1058
so be obtained fromthe solution ofi_—siep recr.pr_t.lgtron from-

20" : umes of sterile |sopr? KF Propg ;1 es of --8105 .
y(usmgcfatrlzmea stfge standar djgg 685 !3 - b)

-Vl | -defined; consi sfeat - : 8.52 949 10.01
err]-I act am and 3-side %hSal n intact 1899 _90%%I i c addéct (at

atel y 60 .ng. /. in.Dfefrishasda  papt st'ri p romat oﬁr‘éphy—- |
y:1 zone at [err] of BL-S643 at 0 and hour d) errb
fration is-0.2 ng./n. ‘?“t'f’I‘Pé‘r"ép?cé'“‘é\?f d’é‘ﬁé@%ﬂer%{a‘é"ééﬁhﬁ‘t‘z% I°t'215
] d chrorrat ogr ty—¢CE gt Tt oufiter) ] MIC /ml
n Hours % Hydrol yzed 0 e 25.4 1 (m% i
S ' _Organism 1, 812351458 9D] BL-S1058 (2> BL--S643
lcal Data. Po Bas +h 1 AV ot e e 13 3G+
BT | 5S pne:umoma%lo (i@")** Aégﬁié g.”oidc J. 0.016 . O/Oﬁr
1 2.4 | St2.pgégenes* (10‘“)** A9604 00090 N 0.008 0.016
9,49 10.01 % S oo 17. 09 18. 98
has Na - | &.ageusSmith . {1Q%  A9537 [ 6083 Ant| bi &% c Spkct¥-8im
43 ‘Derivati ves 1L L@hts Bl @fghyM pdg. gm . ) (gapi sm 8
gl) BL- S1058 (2?' ‘Sﬁ%’éﬁ’%% S%edmﬁ?%e* ([err])**  A95B5
~0.016" S. aereesssmss pyotenesdsos | (Lerr])*} .0.49604 | . D.008
..~ 0.016 S.| aureus Sm 6_[ rrl\; A9537 0.5 ' 0. 25
- : S. aureus BX1633 ao*) 606 | 4 . 4 4 .
8. aureus Meth-Res  (10°) ~ A15097, 2 2 4
H | Sal.enteritidis  (10%)  A9s31| o025 | o013 | o025
5 E. coli Juhl ao=. A9l 1. - |t - |1
.~ E. coli a0t - A%Ts | 4 2 | a4
K.pnepmoniae  (10)  A9977 | 0.5 | 0.5 05
K. pneumoniee (10 A1s130f 4 | 2 4
Pr. mirabilis =~ (10) As900 | 05 | 05 - 0.5
Pr. morganii (10)  A15153} 16 16 16
' Ps.geruginosa . (10™)  A9843A/>125 - >125  |>125
 Ser.marcescens  (10™)  A20019| 125 125 125
" Ent.cloacae  (10)  A9656 [>125 p12s >125
" Ent. cloacae  (10%) ~ A9%57 | 0.5 0.5 s
Ent. cloacae  (10) - A9659 | 16 16 32
* 45% AAB + serum + 50% broth Jp— '
- listed above. R= | -@ i —Q—eoém

*+ Dilution of overnight broth cultut_e.




oo

_aureus BX%
BX1633 (]
Met h- Res( [
([err])
([err])
A9675 42 4

_05
0.5 Pr.. no

“aer ugi nos4g
‘mar cescens

cl oatae 5]

cl oacae.

-([aerr._])__
broth Iist

U ETUTT (TP RGBT = e g s s s

of overni
1,521, 419
 Adj ust gd f
~—BE—5643-
BL-$a13s aflj us

chr omaj ogr

633 ([err])  A9606 1 - 0.5 - 1':S. aureus
err]) A9606 4 - 4 . 4. S.aur eus _
err]) . A15097 . 2 2 . 4 Sal. enteritidis
- A9531 0.25 .. 0.13 . 0.25 E. coli Juhl '
A15119 1 1 1 E . coll' : ([erk])
43 2 4 K Liébhoni ae. (Lerrl) Y,
0. 5N ies to Table” 0.5 K pneunoni ae (Lerr])_ A15130 4
| B ‘mirabilis - ([err]) ~~ A9900 -.0.5 - 0.5
r ganl (1) Adjustefl f@r80% rontent Al BLSS643. 16 . 16 - o 16 Ps.
([err] 843. 5; .. >125 >125 Ser. . '
(I L-% nﬁd;‘)s‘ed. f%f@g fepent 9@@”3"43' 125 . 125 Ent.
([ ﬁ\rJtlle)c words, O BRErical vathdDare lowered, PJ«Z&proved This adﬁs’klaéntﬁﬁ.ts ' )
([ g¥sb lnpde in theAQﬁB?eported Haldw or in the alterBatbve, a larger weightdvalsnbed cl oacae
AQ6 BPprovide ej@ivalent dosage. 16 - 32 * 45% AAB + serum + 50%
ed above. R = o Jerr] [err] **-D tution
ht broth:culture. [err] 43 '
Paper chronfnaltograms were run on rat urine collqged[\{mwe@ O(qu Za J?(e%
r 80% ﬁm érhou uglot égc?x've '113 éf\e 0sin e en o
t her HEtehy gljol ] ét: @‘ﬂé'oﬁt 40124FA stn ved.g
nt v%an sdnrad txhﬂu U Bhid dieukds @6npled BaroBsis bikhé

.oﬁiternatlvg a Iangemwmmqwmmumsmmged(Bb—ﬁﬂ@%lde eqU|vaIent dosage Paper

08thd 4] hou
detect]on
‘chr omagy ogr
sacetic.acl
aII ages.
parent con
410 whetein
aci d, ﬁ hy

anMf{e run on rat urine cogleckié bet ween 0 and 2 and between .
s tollomamg at i L-
Df ant|b|0t|8&%$§§g%??®gﬁnetabol|tes usi ng descendlng :
aphy with 5 syst Mo.§9 (butyl acetate n- but anol : gl aci a

i: [ err]=80: 15: 40: 24?’%§§§|ﬁ§le 5 idgntical spot was obser vedygi n
T0i s indi cates conpl et € § -of_flha; two derivatives to the
pound (BL S643). Exanpl e 42.%°co unds "of the formula [err] - 10
[err] is phenyl-2-sulfonic aci-d, 4-methoxyphenyl-3-sulfonic

Or oxy- wieemyR? 3 sltehfldFsultonac:ccﬂ,, 42fn¢tmipbmyh33tlﬂfgx phddrhydroxy-

44- car bpxynkt hoxy -Sulfsmﬁ j ;}g% W)’ﬁ r% xyrg:tll’wxyphenyll 31?:1:2:;5'-

._ rbp> : it t :

o4 (2 -:arbaxy)vu Tespeci éii{tfg Sredieny!
§t}dm 1 20

t‘hang- su
1by 1541 r
Exanpl ¢ 20
4havi ng}t he

0.5
4
0.5

fygni c ﬁﬂidilg ) i & tHchtdceﬂlQS v
bpl aci neguitbler eigho pfm}nt: ccﬁreipunmsaddehxdn haying checkosmulat Rfe-GHbcedur e of

with an- 15 equi nol ar wei gh ftgyacorrespondlng aldehyde
formil a [ﬁé%ﬁﬂ%hﬁméﬁpt&mgz
noQ o |
O | e
A D CHz—s-N-"\—r g ) i Hm-cne-e—L Loy
O N # 9 o
TR §
20 | - and " HEI——E—T—/ - . 20
: o e A Gere L o
whereinR’iS
O .
[y o T

are prepared by subsntutmg an equimolar we:ght of the correspondmg amphoteric
cephalosporm for the cefaparole in the procedures of Examples 19 and 20. |

S1057, 1058 and 643, for the

véith€anPr epafsed o



ounds havr ng the forrrul ae 20

20 wherein [err] is [err] are
i by substituting an eqU| mol ar wei ght of 'the correspordi ng-

i ¢ cephal osporin for the cef apar ole i-n the pr ocedur es of Exarrpl es

. cephalosporin for the cefaparcle in the procedures of Examples 19 and 20.

. Example 25.
The compounds havmg the formulae

: | : 89 L : '
. Co—r=C CH : i
K_)—OI' 1 Ho@-c':-—c T

i
N> e s N e
e Ve b

0.- 44 1,521, 419
bl e 23. The gprrpounds havr ng the forrrullase2 Lt?”] 5 wherein i“
' ar e prepared by summ;:lbtmr ng an equi nol ar wei ght
orrespondr ng anphot¥&e Fampeundnbeving o farmulseor t he cefaparole in the _
es:of Exanples 19 and 20 Exarrpl e 24 0 . -The corrpounds ‘
he: formulae ’&[,erq] wherein .
b [err] 15 a‘i"°é®'epared y sub,s.t_r..t uti ng " ur‘m)I wei gbt Pf
espondl ng anphoteric r,Nn for the cé QL arzrb-léhell. ¥
esof Exanples 19- aﬁd e 25| The corrpoundsie2 t he .
b ferr] 45 ’ 1 521 419
wherei'n [err] i sCHLerr] are pr epar ed by subsg%g uting an equi nol ar _
f 1 he correspondl_gg}_alrmﬁot eric cephal osporl n theg cefaparole in
edures of Exarrpl"% Qﬁam S5 Exanmpl e 2gd. '?h&k@rrﬁound havi ng
ilae [err]. 10 ... whepe] S "”‘g; ]:l’icnz !
are prepared by. subst'i‘zt Ut-i- grean ecﬁgrml ar ‘wei ght he
bndi ng anphot eri ¢ cephal osporin for the cefaparole in themﬁ"r“ocedtsrms
Dl es 19 -and 20." Exanple 27. 15 = - The conpounds--having the
L, s wherein R?is - ' . . 15 [err] E
o ﬁw
are prepated by subsntutmg an equunolar wexght of the correspondmg amphoterxc
cephalosporm for the cefaparole in the procedures of Examples 19 and 20.
: anmple 24. '
10 Thecompounds having the formulae = o 10
: . r'- ?.
: *OC—? - -;3 P!
“-"\c,:f;thmrs_Lo,Lms | ;;QW I ios’
Cas ey o
e - Py SN 8 -
i HN_ N — . HO c—c¢C :
\1‘/-" Z CHZ_SJI\J_C"S ?md N, N N—N
< CooNa. _ o \?'”}: \J—CHZ-S-l zLCHs
- : - &2 Lona
wherein R2 is ' o T :
T o Ty
15 are prepared by substituting an equxmolar weight of the corresponding amphoteric 15
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of\-the corrfespondi ng".anphot eri c cephal osporin for the cefapafole in the
procedur es of Exanpl es 19 and 20. 5 WHAT VE CLAIM 1 S:- 1. A
conpound of the formula [err] ‘wherein A is hydrogen, hydroxy, nethyl or

- met hoxy, [err] is hydrogen, or potassium
10 [prr]‘“lg ca1'5boxvl or 2-furyl. or.an nlua’gbt’]‘{& aronetic or hm:arnp\mllﬁs

1 521 419 -
. 46 Wnerernieerr] IS [err] are. prepared by substrtutrng an equr nol.ar wei ght @

radi cal to bhich thetrg i,s gl so attached a stro y acidic group in the form

of its sodifjum or d.m'gsalt andgfeerr] - %"t rijazol 5- yl% .

tetrazol -5-yI, 124- hracgapiqPSWN N3 thhr*% zco'l'12y |

1, 3, 4- oxadifazol - 2-yl or 1i2 |‘ﬁ%8 each OfHNQﬂ ss.heNJJng

u’nsg\ésjtrtUt d or 15 substrtuté@!’%th one or two | owel roups of one
,-st&® Jholir carpon atons: 2.7 A conpound as claimed in Claim 1 V\,herer n [err] is_

2- ‘I'uryl 2-¥ uran-5-sul.f p.rc aci d,” phenyl - 2- sulfonrc aci d,

4% et hoxyp enyl - §'§?"f'"on| € acid, 4-hydroxyphenyl - 3- sulfonr c acid,

2- car boxy ehoxyphenyl 4- carboxynethoxyphenyl 3 hydroxy-4-carb-.20
oxyphenyl, A-(2'-carboXy)vrnyIphenyI r bowyl ,-yZyemeoxyphenyl -
3- car boxyphienyl , 20 met hanesul foni ¢ d or me nedi sul foni c acrd 3. A

S und asy cl ai meg.i NaCle@iph) shbsButife %0 [o2fohd of prrpound
%%g,@)ai med FO ai aapﬂg%g nﬂlf’g.f'tﬁd’sﬁfatéa e uﬁ)otﬁs}cteaurg e %O‘Lﬁﬂé%c%pl éﬁ As
C

compound as aimed in any one of Cains 1, 22 3 or 4 wherein [err] |s . -
sodi um - 25 . .e(éllggg‘§vm ‘F ¢n any one of Claims 1, "2, 3
or -4, wher¥n [err] is BRSOt §s’ A compound as cl ained in any one

of- Clainms 1§ 2, 3 or 4,. wherein [err] is hydrogen 8. ‘A conpound as cl ai ned
in any one Of the prece?h 29 cl ai ms "having the BR30m ? configuration.
30 9.~ A conpound as{Ta¢+ed in any one of .t hewp(epeding cl ai m; wher ei n
m% erk is [gEr] 10. A c@igﬁgu@s cLam ﬁ”f[n a ai m 'S gTEI A iﬁ('ﬁhogen
conmpoynd as clarrredz mty‘:'%ne% al ms- 1 t 0.8 d\he err?T
" [err] - ' - 35 12. Acorrpound as €™imed in daim

- 11 wherein.Ais hydrogen 13 A conpound as claimed in any one of Claims 1
to 8 wher P"I [err] i [e|rr 14. A conpound ac :?r ng 0 Claim 13 wherein A

i s hydrogen} 40 HO c— 5. corrpoundcﬂaccor any one-of Clains 1
1 . i N—C= —C ~CH
to.8_,.vxhere_n [err] iS5 ~?/H . QHz- | Hy“ﬁ?—%-su 3

N—N .,_ . gz ()
z--s—l'\oia's

. _ . o _
gm P Cor st
_"[,:"” ) b | are prepared by substituting an equimolar weight of the corresponding amphoteric
L-S J-Cﬂs

cephalosporin for the cefaparole in the procedures of Examples 19 and 20.

Example 27.
15 The compounds having the formulae o 15

13

- Ho-{, ¢—2¢ : S )D i 3 ' -
' WA " Nem=ft HO c— :
fe WN]:Q‘C Moy T m "-}:r =t _ 4
g amphoteric 15¢ |'2,H P CHe=S J\’" 3 '\? H L N J-crpms I p-crg 7

SR 2 Y5 S A o4 e
: “H - N-CH HN N N==N ’
?.[3 . . i . | -. . ,'22 }Q’% _s_k\N/N 3 .and _ {:}-Q*HZ-S-J\\N’&-O*E’ .

N—N 2 f

O R T T T T T T T T T T T I T
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1 S 46 ' ' . 1,521, 419 _ -
in [err] .is [err] are.prepared by substituting an equi molar wei ght (§§>
orrespondi ng anphoteric cephal osporin for the-cefapafole in the .
es of Exanples 19 and 20. 5 - WHAT VE CLAIMIS: - 1. A

of the fornul a [err]. wherein A is hydrogen, hydroxy, methyl or _
10 -~ %71orr] is hvdrogen, sodi umig2Li8t assi um 46
is carboxyl or Zpfiityd;cor ar. aliphatic, aromatic or heterocyclrc

to which there is also attached a strongly acidic group in the form.
dlun1or potassiumsalt, and [err s 1,2,3-triazol -5-yl;

-5-yl, 1,2 4-thi adi azol -5-yl, 1,304t hladFazo Psre 15

adlazol 2 yI or 1,2, 4- triazol - 5- yl, each of sucC groups being

tuted or substituted w Q eor tvvolo r al ky one to
bon atons. 2. A wﬁé fgﬁ Jetgt gig?m? é& lmg t of;ﬁ quhgtenc
2- furan-5-sul fonfc

yphenyl 3-sul fonic WHA&I'WEChg&MGSyphenyI - sul_f on_l c aci d,_

ymet hoxyphenyl , 4- dafisemapiishat g josheny | | 3 hydr oxy-4-carb- 20"

‘4- (2" ~car boxy)V| nyl pbenyl, car bozgyL, 2- car boxyphenyl , - :
yphenyl 20 met hanesul foni c aC| of _Iret hanedi sul foni c aC|d 3. A

- as. cl ai med in daim1lor 2 whér ITerr] s 2-furyl., 4. A corrpound'
ed.in . daim1 or 2 wherein [err] i$" -sulgoni c acid. 5 A
‘as: clained in any one of dains 1, °3 o wherein [err]

25 . - 6. A conpound as cl ai rred in any one of daims 1, 2 3

erein [err] is "’1‘25' und as clainmed in any one .
1, 2, 3@ 4, V\hQﬁPgrdi,gf;%rgfox oﬁﬁﬂgéﬁ% 8. A conpound as ciainmed

ne Of the pr ecedl NCR*d¢ artiaky! hﬁELEJ‘ﬂﬂ of lﬂna’ﬁ@, aromatic 6rQidfetoGydlicodadicdN to which )

corrpound as cl aithesel is| ko anschehe stohgly hadip groere i thyfooh af ivssodinsragipotassium

A err] 10. A corfbl Ll e e m(’,,?,_ ha
wous 35 oo s A AR L iy
subsntuted wuB&:eJatho DgtoiGhs GESndt iuFBeboh Mok, al M 1

A is hydr ogen. ZAAGG as d@mc,d niGlay 1 whexeiy Rd fre2-fufyl, G- faran§-<mfm@

n fere] is [err]® e 1ol g‘F PR :{‘ry ;3pliopis, acid,
-40 2 ﬁ%ﬁﬁ Z%'Oﬁpﬁwsg} ; .ﬁg G cdeBoxl T -cah Jpa{.cﬂl\mﬁ% hi.@’:

: v
[ n: [er r] is - methane@défomc acid/or methanechsulfomc acxd
o o 3. A compound as claimed in Clainfl ¥ of Zwhedein R? is 2-furyl :
4. A compound as claimed in Claim 1 or 2 wherein R? is 2- furan-S-sulfomc acid.
: 5. A compound as claimed in any one of Claims 1, 2, 3 or 4, wherein R is sodium.
25 - 6. A compound as claxmed in any one of Claims. 1, 2, 3 or 4, wherein R! is 2
- potassium.
7. A compound as claxmed in any one of Clalms 1, 2, 3 or 4, wherein R xs
hydrogen.
8 A compound as claimed in any one of the precedmg claims having the D
30 configuration. - - 30
- 9. A compound as cla1med in any one of the preceding claxms wherem R*is

H

09

A

10 A compound as clauned in Claim 9 wherein A is hydrogen.
11. A compound as claimed in any one of. Claxms 1 to 8 wherein R* is

35 | S ﬁ'% . -
12. A compound as claimed in Claim 11 wherem Ais hydrogen ) '
13.A compound as claimed in any one of Claims 1 to 8 wherein R* is

N——N

-LJ

C“s

14.A compound according to Claim 13 wherein A js hydrogen. B
40 - 15, A compound according to any one of Claims 1 to 8, wherein R? is _ 40
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16. A-gonmpound accord| ng to CI aim 15 wherein A |sJ34Ldr_ggen——H——7ﬂrmpound
accorng to any one of lains 1 to 8 whérein [err] is [err

18. A; 2onpound according to Claim17 wherein A.s hXﬂ“mmmi“\“‘\ Mll‘ 5 19.
A co aw according to any one of Clains 1 to 8 wh rr] 20.
A conpgpund according to Caim19 wherein Ais hydrogén. “21" A conpound

accor e{_ ng to any one of Clains 1 to 8 wherein {gnuleis 10 46
[err]-§ IO Z2Z—A"Tonpourd—accordirmg—to
O ai m@1 wherein A is h)‘/'a'r‘?i'gg‘n's 23. A conpound according to any one of
Claimg§l to 8 wherein [err] is [err] 24. A conpound according to C aim 23
wher et A is hydrogen. 15 25. Allc oundr accﬁ@isaghto any one of
Claing§l to 8 wherein [err] is . 15 26. A cohpound according to
d al I®5 wherein Ais hydrogen. 27. The sodiumor potassiumsalt of the
equi nifar condensati on plecuterated By substinuting: b odnjrondar owdight of ng v@%{geﬂmwrm
acet atflehyde with b) an“RiierRfprthgesfapprgle i wg pegedures of é’bﬂl‘:r%fl & n havi ng
at thed3~position ¢ he grougmaewklciaxiherstl wherein [err] is 1,2, 3- )
triazg§-5-yl which i s unsubsitdimpdundiofale ferakit i t uted with one or two Iovver )
al kyl'?roups of one to four carbon atong containing an
a- sub&gi t ut ed- a- am no-acetani do group a He §7- posi ti on and having in |ts
zwitt @i on forman aqueous solubility"® than, 125 rrgm/m 25
28. A";}odi um or potassi umsalt according t' ¢ 7 whergin the al dehyde
has 2% the fornmula [err]-CHO wherein [erri‘le Zofurtaral dehyde, carboxyl
or an;i;_'-l i phatic, aromatic or heterocyclic radi cal T0 which thcre is al so
attacled a strongl y aci wheeeigr oup | n the formof its sodium or potassium
salt. 9. A conpoynd of Oéﬂ‘s@’%B : sodu Eéﬂﬂ meHOXP-  ur an- 5- sul f oni ¢ aci d. 0
30 8 30. A“Sodi um og: L Ckwyr 413 Ss?f Rlali moaztlcvwﬁ&@b@cnkhfmiQ%J%ede
has t- formula 30 [er ﬂu}:re@l‘lﬂk 1ed R sfrétigly] acidi& g?oufal]ii kHarfadmderhivs Gediung af paassitm
or anzgli'phati c, aronat#ab,gl?ld hetero; _%ycltlac rad;lci(ellédho Nh%ﬁh t%e{) E%y’
attact@d a strongl Ci AT s innas T :
sal t, .::;' aid al de‘hyée bea?uih) %d%th%gé d §4-tn¢zo- ’ l each g:?ltpfou até?ms i :
furansgl fonic acid, o- benZZiL‘dah){:dﬁzdesﬂcfaMthn emnd 1, wherein R? is 2 furyl 2-furan-5-sulfonic
4- mehi yben zal dehyde 3- gqﬁ,f lemybz-ggfomc acxdadrrgethoxyphenyl- -sulfonic 4cxd 4- hydroxyphenyl -3-
4- hydi@xybenzal dehyde- BQ% 4‘?2‘%; lpcargmﬁgﬁ gg;’b rb- o
5- 358fornylsalitylic peh esuﬂonic%;qy, glyoxal' ¢ “dci
pht hall dehydi c acid, p- @mrmbp&ﬂmlcﬁm@ehxdcxa,a;qairalw@laamelsa%&pnl c acid
sodi urngsalt or acet al dehyde Adeosipbundas claimed i Gguli lugm2Swtietein Klis Z-Ax}f um(jiacgt

g m wherein R! is sodiu
SC?::i m.=0 wherein g? id al ﬁ%ﬂ?ﬁ%dﬁq;ﬁlmd ?hnyf m??ouﬁ?'ﬁab@'f‘ or 4, wherein R! is 25

b ’ 0
40 ‘38 P 7mX compound as claimed in an¥,on 3f €kins 1, 2, 3 or 4, wherein R! is
48 32.4A process for thhydpg aration of a conpound of the formul a [err]
wherei A is hydrggen, Momm%w clgjmedyin pryxape of the preceding claimg haying the D 30
gydr O,n’ sodi um pOt ompound as claimed in any one of the preceding claims wherein R* is

1
10. A compound as claimed in Claim 9 wherein A is hydrogen.
11. A compound as claimed in any one of Claims 1 to 8 wherein R* is
35 _U'C"B 35

12. A compound as claimed in Claim 11 wherein A is hydrogen.
13. A compound as claimed in any one of Claims 1 1o 8 wherein R? is

Wi
—L?,J
CH3
14. A compound according to Claim 13 wherein A is hydrogen.
40 15.A compound according to any one of Claims 1 to 8, wherein R* is




[ert] is carboxyl or 2-furyl or an aliphatic, aromatic
. radical tojwhich there is alsp attached. a strongk ' .
ofi_jts sodiumor potassiumsalt, and [err] is 1;2,3-triazol-5-yl,

tetrazol -54yl, 1,2, 4-thiadiazol:5-yl, 1,3, 4-thi adlﬂ ’m m :
1, 3, 4- oxadijazol -2-yl or 1,2,4-triazol-5-yl, each *' ﬂﬂ" ’“mﬂ”u,'ng
.unsubst isgutied 9r 10 substituted wltsgﬁgle\ or 'twh | bwet al kyl groupg
,___gi....‘g.ﬁ.e__t_e_f'our‘; carbopn-atons, which PLOCesSE L l-ri sSes. !\1) Lreati ng.an. 4
aqueous sugpensi on‘of an anphoteric cephaj-egporin of the formulai[err] 15
~wherein A }[err] and [err] are as define ’ or a solvate or a hydrate.
t hereof witth an” 15 al dehyde having the fornmula.[err]-CHO wherein [err] is .
‘as definedfabove and 1. & dniposid@Eordig kPt imOls Walein AQeHyHiEQ! POt assi um base to
“rai se the pH of the r¥astimpoundiagdording td @y betohChimsd 158 iBRand to formin
amgﬁieﬂfﬁon 2( - the desired salt of the formula I.; and R '_
20 (2) recqvering fromthe solution the d§& red salt of formula |I. 33. The
process acgqgording to Caim 32 wherein the "g— hoteri c cephal osporin starting
material of formula I1"is in the formof t met hanol or propyl ene gl ycol
sol vat e or {t he sesquil8yAlraipeundAbcording to Claim 134vherdib @ iptiyaRg@s according to 5§
d ai m-32 o 33 wher ei}§- 4 ppoupd @cording taking anef Claims 1 @&wipotireR'S um hydr oxi de.
- 35. The prdcess according to any one of Cains 32, 33 or 34 wherein the
desired corfpound is recovered fromthe soful i®h by lyophilization. 36. The
process acgording to any one of Cains 32,533 or 34 wherein in Step. (2) 30

~ ‘the desired conpound 'OsApgeci%Lt ated f o'm‘tgh sol.utjon by the addition of,
anorgani c | 30"sol vers A SIESHER LR S Rrh ey e ocess

according tto C aim 36 where the organic solvent is i1sopropanol. 38. The

A

., process a’@coWi ng to any one of Clainms 3@=t0 37 wherein [err] is 2-furyl 4
Al a—‘s'g an-5-dqulftoni ¢ aci d,: phenyl - 2-sul f onse™2@8d; 4- net hoxyphenyl - 3-sul foni ¢
“Yacrd, 4- 35 -hydroxxphenyl -3-sul foni ¢ acid, 2-carboxynethoxyphenyl,

- A com

diazbb 29k boxyrrethdxyphen;éi, compoup] agcording ya Claim23 whersi ﬁé%/rgw!‘- ..
ostiggted 21 car Baxy) - vi nyl ps'eﬁlfﬂnfpmgngra@g%?yfﬂ 8’51"@%‘7%&«5% herein R°d8r boxyphenyl ,

s 38fpanesul floni ¢ acid or methanedi sul f oni c_[a.'?l d. 39. The process accordi ng
zypheylday one jof Clains 32 to 38 wherein [eriN~is 2-furyl. 40. The process
oxyele@dr di ng_ tio any one of Cains .32 to 38 whirein [err] is 2-furan-5- 40
boxgbenshni ¢ 24 d. | - | - . | S
40 ‘41.- The jprocess aoz?gdk ' ﬁtﬂgeccalﬂygar@ai@m@hq#iwéimdlmsmg_Wnerei nflerr] s
1§fo€ic - tridgzh -5-yl. ‘2“%%%’[“ pswding Yank e offrlapat LliereBR'E conpound of fhe

it issedliuml| a [-%rr]_ 45 " wherein [err] is soncﬂ'ym or potassium which process -
rereipOlpisi ses 45 * C LW igM. S *49 . S
T N o =" 72t 49 (1)- forming a

suspensi on fof 7 - [Dz-'6.'a - amino - a- élp -Zsh\édr‘oxyphhenyl )acet-- am do] - 3 -
: - i _ A0 8 ng to m.. 18 rogen 1 1 )
in We2D3 - Ll az0l - 5 B o s ot Chblhr coensa PR bl § @01 @ or

R s aldehyde other than formaldehyde or acetaldehyde with b) an amphoteric 3-thiolated
20 cephalosporin having at the 3-position the group —CH,—S—R?* wherein R? is 1,2,3- 20

triazol-5-yl which is unsubstituted or substituted with one or two lower alkyl groups of
one to four carbon atoms containing an a-substituted-a-amino-acetamido group at the
7-position and having in its zwitterion form an aqueous solubility of less than
125 mgm./ml _ : .
- 25 28. A sodium or potassium salt according to Claim 27 wherein the aldchyde has 25
the formula R%—~CHO wherein R? is 2-furfuraldehyde, carboxyl or an aliphatic,
. aromatic or heterscyclic radics! to which there is also attached a strongly acidic group
in the form of its sodium or potassium salt, : o
35: 29. A compound of Claim 28 wherein R? is 2-furan-5-sulfonic acid.” : :
30 30. A sodium or potassium salt of Claim 27 wherein the aldehyde has the formula 30
R*—CHO wherein R? is 2-furfuraldehyde, carboxyl or an aliphatic, aromatic or hetero-
~ cyclic radical to which there is also attached a strongly acidic group in the form of its
sodium or potassium salt, said aldehyde bearing the acidic group being S-formyl-2-
furansulfonic acid, o-benzaldehyde sulfonic acid, 4-methexybenzaldehyde-3-sulfonic
35 acid, 4-hydroxybenzaldéhyde-3-sulfonic acid, o- and p-formylphenoxyacetic acid, 5- 35
formylsalicylic acid, p-formylcinnamic acid, glyoxalic acid, phthalaldehydic acid, p-
fogmy!benzoic acid, acetaldehyde sulfonic acid sodium salt or acetaldehyde disulfonic
acid sodium salt, _ . :
31. A compound of Claim 30 wherein said aldehyde is S-formyl-2-furansulfonic .

40 40 acid




I et

able inert organi.

@1,2,3 - triazol - 5 - ylthionethyl)- 5 3 .- .cephem- 4 - carboxylic
nd a non - solvent for the alkali netal sal ﬂrmt“ﬁmmlﬂmimf 2)
ng the suspension with furfural- and suffici eifsiEe |2 to form
ution the triethylamne salt of the furfural_.reaction product of 7 -
10 48 anmno - a - (p - hydroxysphanyl)acetamdo] - 3 - (1,2,3 48
-5 - ylthio yl) - 10 3. -~ Cepnem - - _carboxylric acid, and
reci pitating tggigé’é%cfséf?rg'fﬁPﬁra%?félcg'gwd%ﬁ‘effw la 1 fromthe
on by adding a sol vent-sol ubhe o um or .potassi umbase. 43. The

5s of 'Claim 42 wherein thew{sB§ - a - anino - .a - (p- 151

yphenyl )acetam do] - 3 - (1,2, 3 M- - O Yylthionethyl) - 3 -

- 4- _ 15 carboxytic acid st}f;‘[a ng Yaf&rial is in the formof the
ol. or propyl ene glycol solvate orR_the sesqui hydrate. 44. The process :
im42 or -43 -éihn Lthe .sol vent in Step (1) i s met hanol . . 45. The
s of ‘Osim 42, sﬁ;rf,r(%eﬂ;
P (3) is sodi unRPis eirbok)ifve 2dieior @n Qphftfe} @6iid 0 Reredcfit RANARO Fhith
A process fthereqds elpastiachgd a stengiyouidid godup tith ehe ffarmnaflim sqddwr $r potessived n
s sodi um or*bogHssj . which Bro 335 POEPlsRR ho s Badils ]
sion of0 7 - |B84oxAdiazol 2} BP1,2,4-FriszolsHi, ea sﬁ gtolps anag' ituted or .10

do] -- 3 - (substinded- with bri2Zdd |two lower allyl ighoups 18 oY o four carbon GERBERKich 4 -
ylic acid  pP®ee papess sol vate in nethanol; (2) treating the
sion with a noldy EX¥EEEn gpeons ppension of-ap dmphioteris esphalpsporip pighhiprmulay i ne
m in solution the triethylamne salt of the furfural reaction -

t of 7- [D+= a- amno - %ﬂg&_—é_ dr gsyphenyl ) acet ami do}y - 3 -

- triazol - 5- 30 . - ylt rmzthyil:' cr-s8phem -4 - carboxylic
and ' - : - cood0 (3) precipitating the
d alkali nmetal salt of formula I fromthe solution by adding a

Q,H

s of daim 4 having therfermal) yt | ongpbtgined in Step (2) is filtered
to precipitation Step (3). 35 - ' 48. The process of Caim47
n the. sol uti @rr@bRaisaeakihdd sbbve And 2 jufficRntiwakbohible sodium Gbpovksidih Basd | vat ed
prior ?(;t‘]o t hg thisd ﬂé&egfi%rlthesm il ﬁ%‘-“remﬂ’m%§§ dnd (8 anfheo forme frasolutioron O];%Oa
nd of e fo M ‘va’fE‘t“ ith@Cer L.s;sedim or; potassi um  whi chH™
. : alt of formula I :
s conpri ses 42@?%5 °§§£‘c’é§s prav ?J;%%ﬁf}gﬂd@?éﬁéuﬁp&_ Snphbeelt odphalodpbdin @ -
-ca = (p - hyehispaiRGRN fgrmula 11 is in the fornfl6F tReardiiand] dogropylet glycflboliZne3 -

| - 5 -_yltherchetetgyihjdrate.3 - cephem - 4 - carboxylic acid or a sal vaje
rate tRereof i n§i4a | Progess AcPijing o SRm m2cors) VRS the bayg '§6‘Id§)’§"hf.” bei g
sol vent for. . trceBek@ldinaath bnyOdne bOCHAs 32,133 of 32 whdrdif b dAfed he
sion W th fugdspoald isresdvered ¥Rm\tEa Koluticnl by lophilizadbnum or pot as- 45

ase, said base ¥eiThgprassdcdordingi$ f"iygiﬂe Clagp,% 3 ‘b“i e in fisp ﬁ@ of tfe
on ni x30 45 .‘Eﬁbhc. éhp C’%:é?ﬂ rog. the, splyitipn 0y the adGiNoR of A7, CRBp°

Yo vent in whic insgluble
d_product of T 3Tt elprddsslabring . _
49 wherei n the 38. Th¢ Process &cordiggmoragy enecof -Cldis 32 p BT indktyis 2-owt ami do]
(1,2,3 - tri &fusin-S-sulfonic pdid, hetheryigsuopic acid, -megli:’ yl-3gulfonic acid, 4-

35 hydroxyphenyl-3-sulfonic acid, 2-catbokymethoxyphenyl, 4-carboxymethoxyphenyl, 3- 35
bydroxy-4-carhoxyphenyl, 4-(2’-carboxy)-vinylphenyl, carboxyl, 2-carboxyphenyl, 3-
carboxyphenyl, methanesulfonic acid or methanedisulfonic acid. ) ] _

39. The process according to any one of Claims 32 to 38 wherein R? is 2-furyl.
40. The process according to any one of Claims 32 to 38 wherein R* is 2-furan-5-

 d

[4'D)

- 40 sulfonic acid. : ) o 40
. 41. The process according to any one of Claims 32 to 40 wherein R is 1,2,3-
triazol-5-yl. : , .
42. A process for the preparation of a compound of the formnla
Sl v
Ay — -
- xtn P N CHg-5—'[I N
od COOR H.

K - 45" whereinR'is sodmm or potassium; which process éompriscs _ . ' 45

a- ‘5‘ " amino - a - (p =—hydrexypheriHyacetam do] -/ -

§fﬂ%‘f t:ﬁ&’ﬁ%’l? *um.or pot assi um base used 2(% |

on of #odi urrwharefg' af RsandUR? e ast defihed ahevn one eolvate dr sdydrate alreesof wisiyan The 15

ChRAsd iR thE offabic Qlves isdpaépagtl.ocess of

Tt
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50 carboxylic acid starting material is inthe f
pr*Q%_l ene glycol solvate Or_'sesqui.hydr-ate. 51. The 49 or .
erein the inert organie¢ sol'vent is nethanol . Emmmm IF]"F‘ CI a| m
49, 50 or 51 wherein the base used in Step(2) IS o '
pot assi um 2- et hyl bexanoat e.
_..___5...&— A proces accordi ng.-to.any._ohne aof {lﬁs 4m: 49 .t.0...52 \Ahnrnln (j\ =

suspension is formed @f) onnnigDasuspas.on N7 AQD~ « --amfnp - & - byd]iyil!@yjqihaﬂwhc)&
acetam do] - 3 - ( kmRioB-3 t(i,Zéz@hazol mwymnmms hgephem. - B- carhy h%ml -or4 -

SR i T B s

@

' - ; anic solvent, sai
car boxyl ic acid mef h@ff’f‘: t?e tn[‘E y]ammelﬁs%tt o%mt)éq i OF rea 1on dr(szfs a-
suspensi on | Sgt reati%, ﬁ Wtioi’i g_.gtgng %y'qé g};{g yq:pt X0
amount “of - a sol.uti gn @bhemOH U Barkkyl assndumnzn e blight mxamoam inetall ﬁnpdfopanol '

to rarse the pH of fmil%lﬁtgectlon m xture toF ngéz_tlween 5.5 agtgl gnneatgd (3) the
desi +ed product of fok#)Uraling i~y ‘.,A Jund of
the formila. Ilosubs £ lnﬁtlfoop QJhF ggneth dﬁune %}?‘?é}f & ﬁ{,]el J:‘? \(\rde%c%]on El%xitoduc \:ﬂy'g- : 10
any éne. of Exanpl e -keghém 24 - carboxylic acxd and :

th 15 55. A conpound- accdmlmg:lmtem@ltbn desined abkalp wetabsalt of 10911%1 &%@FlSﬂe@nﬁmel n.

Mm56. A process faor taﬁ@';‘ sqjée pmcess of%'g“%qume Y- Qf -0 ﬁubsta ially
yi, as descri bed Rerei Qe . l;% Qﬁzop 5E>§, ee;g,l) .oce . Ags

or procwss according tcﬁxbﬁymd m aarﬁhgoﬁtcam usah thle a;andemrmdﬂedotherpmpﬁene col
ch 58. A praocess accorsclw?rtﬂwssnlai}'mmZ substanti al | y as’ de crihed here| n.

20°59. A.process acco Pf%:igﬁégﬂ’?‘{g g‘rgo &f"t"l”% GE%%&?P@Q" grein.

e 60. A prdcessy accorugs d"rerein. 6159
A corrpound as deflned45m gla&ir@&ﬁﬂe dne process of any one of
Clains 32'to 53 or 56 to 60. o 25 _ . 62. A phar maceuti cal conposition
suitabl e jupon reconstitution with t“er for use ‘25 as a - : '
parentergl|y-adm nist rabl e anti B} Tfﬁr mul gt i on, sa,] d conposi t ¥n -

. corrp{55| ng a conpound according to anyt @n f g,zag to 31, 54, 55 or 61,
Mand” a solli d pharma- ceutically accept 1- sol Ie organic acid, said .
organi ¢ dcid being present in an am)'u such t hat the pH of the fornul atlon :
upon recdnstituti on WI Az bet we

230 63. Alconposi ti Ot :g q% %ﬂ I%&Fféf" c acid

s pe@sent irpsan a dopt 34 (tms an-tS ﬂn&h}:) ﬁn am&ormdsa

|. 64. Alconpositi mhmlwlvaemthamlﬂ aim 62 or 63 V\herel n the solid organic

oringcid is citric. acid, . §% treatng th? S“SP“—HS'G’SW‘ C'@F %‘Gﬁg’? in
“hon- human' ani.mal s %‘B'r?ﬂjt? LR ?gé"f‘l amfl’;; s 5.
1 orphar 28ceuti calo CONMpHiGdntettHI) czoraphhﬁL gca dacc r In t’o any one of

Clains 1 to 31, 54, 55)orpr®ibxtatﬁgnthetdq$ed\pl lxunazltsﬂt of Gkl Hkdt: &eRAkBEGRD

‘;;‘;%?fhg:eﬂarngct fﬁ;ﬁ B el Eo ewéop”%’z%mﬁmétgz;

=nicl978.30 48. The process of Claim 47 wherein the solution obtained in Step (2) is treated 35
i with activated carbon prior to the filtration step. _
k1 . ; ;._ ' : 49. A process for the preparatxon of a compound of the formula
oy - -
3 3- 35 | TR 3 - v
: T : HO c—¢ : .
1N . 3" i o . ’ . H'IYk ) . - 'p'g :
L _ _ E - S . -HJ:{;—OQ-S ' N
B, HTETTY
123- | .
: wherein R? is sodmm or potassxu.m, which process compnses _
- 40 .. (1) forming a suspension of 7 - [D - & - amino - &« - (p hydroxyphenyl)- 40

j acetamido] - 3 - (1,2,3 - triazol - 5 - ylthiomethyl) - 3 - cephem - 4 - carboxylic aad

: or a solvate or hydrate theréof in a suitable inert organic solvent; said solvent being a
- non-solvent for the alkali metal salt of formula I;

o ~ (2) treating the suspension with furfural and a solvent—soluble sodium or potas- .
By 45 . sium base, said base being used in sufficient amount to raise the pH of the reaction mix- = 45
' ture to between 5.5 arid 8; and

"~ {3) recovering the desired product of formula IV from the reaction mixture.
N S : © 50. The process of Claim 49 wherein the. 7 - [D ~ &« - amino - « - (p-

45 i. hydroxyphenyl)acetamido] - 3 - (1,2,3 - triazol - 5 - ylthiomethyl) - 3 - cephem - 4-.

e
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carboxylic acid .é,tarting material is in the form of the methanol or propylene glycol
solvate or sesquihydrate. :
51. The process of Claim 49 or 50 wherein the inert organic solvent is methanol, -

* 52. The process of Claim 49, 50 or 51 wherein the base used in Step (2) is sodium

or potassium 2-ethylhexanoate. _

53. A process according to any one of Claims 49 to 52 wherein

(1) a suspension is formed of 7 - [D-a-amino-a-(p- hydroxyphenyl)-
acetamido] - 3 - (1,2,3 - triazol - § - ylthiomethyl) - 3 - cephem - 4 - carboxylic acid
methanol solvate in methanol;

(2) the suspension is treated with a molar excess of furfural and a sufficient

amount of -a solution of sodium or potassium 2-ethylhexanoate in isopropznol to raise

the pH of the reaction mixture to between 5.5 and 8 sand
(3) the desired product of formula IV is recovered by filtration.
54. A compound of the formula I substantially as described herein with reference to

- any one of Examples 1 to 27.

55. A compound according to Claim 27 substantially as described herein.

56. A process for the preparation of a compound of formula I substantially as
described herein with reference to any one of Examples 1 to 27.

57. A process according to Claim 52 substantially as described herein.

58. A process according to Claim 42 substantially as described herein.

59. A process according to Claim 46 substantiailly as described herein.

60. A process according to Claim 49 substantially as described herein.

61. A compound as defined in Claim 1 when prepared by the process of any one of

" Claims 32 to 53 or 56 to 60,

62. A pharmaceutical composition suitable upon reconstitution with water for use
as a parenterally-administrable antibjotic formulation, said composition comprising a
compound according to any one of Claims 1 to 31, 54, 55 or 61, and 2 solid pharma-

- ceutically acceptable water-soluble organic acid, said organic acid being present in an
- amount such that the pH of the formulation upon reconstitution with water is between

5 and 7.5.
- 63. A composition as claimed in Claim. 62 wherein the solid organic acid is present
in an amount of 4 to 6%, of the weight of the compound of formula I.
64. A composition as claimed in Claim 62 or 63 wherein the solid organic acid is

citric acid. : ' . .

© 65. A method of combating disease in non-human animals comprising treating the
animal with a pharmaceutical composition comprising a compound according to any one
of Claims 1 to 31, 54, 55 or 61.
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