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0; S, 13.09. Found: C 45"‘:—?55" ; 48 984 N | 16.61,
13.01, 13.01. * 25 T | top‘I of b
|- 3 ?eph m.4- 25 carboxylic acid

7-am n03 [(1, 2, 3- triazol - 5- yl') t hi onethyl
' Al to BL- 8640 has been carried out I T8ehy é

I+ noj-a
T

. 0-8% ¢




Al FIRAY e TR DAL RS ST Rk,

S e e g -

- chloridel with D-(-)-p-hydroxyphenyl gl ycyl chlori-de hydrochl oride. The yiel gx, .
tQ_BL- S640 net hanol solvate was about 45% on a bi opotency basis. There was [r
abqut 15% activity in the mother |iquor and about 25%i nsol-ubl e solids _

whi ch is} 30 unreacted 7- TACA and 7- TACA deconposition product with

___deggaded; [err]g _ 30 lactam The pidb4HEs essentially entails 9
— siTylatijon wTh AVDS of 7-TA:€_ I'n get hyl ene chloride and then acyl ation

N, > : : . .
Cwith acid chloride HCG at c-higHOned by /,th_ag,gl.,aquench. The
N, reactionis then stripped of - en Ocbes- _ and t he nethanol

solutionis "Darco KB" ‘treated. The filtr i s v#cuum concentr at ed: and

y- thens adjusted to pH2458-5.0 with concentrated [err],: seeded and

id crystalljzed. EQUALJ ONS HEN [err]- 40 .313.3 = T

be 40 7-TAGA (U S. 3,759, 904) [err] 1, 483, 416 o :

©99 [er_._L- 462. 45 : IMATERIALS: (Based on 1.0kg.of 7—TACA)  MATERIALS: (Based on - ~

as 1. 0yfg. “Pf 7-TQCA) s 0 ur ... 5 - Reagent S

ur g - . Mol es 5 9. 7TACA o 5

£ 1000. 0 577 Reagont T 0 in . 15 DB o hydr oxyphenyl oo ”

d 797.0 . : 3.60 of : A ' L

in gl ygyl ch) ori de-Ha HHVAEA B 10000 965.0° ~320 1545 ¢

» 59510 | ' (Hy@mpivdgimhhazane) o970 k0, 20

;E DVA. HC ' gycg'lchlogf,de-}%'Cl o : - 320.0 (30%in MeCl[err})
DVA

Ceieqn 480, 3.7
9650 0 s As r.é\qsqﬁ ed 4

(Di net hyj ani | j pMDS i C
(D et hyp ani lbne) L3 (Hexa%%%g@%eghl oride

.. 15.3 | . 1% KF) te Met hanol "is N
(Dry0.01p6 KF)- 3- DMAOICI _ "~ Amoni um hydr8QPde n :

.20 "Darco KB' (aBPrwimMellkharcoal) 35 - .. - I ni dazol e

218 | T pma  0.32 d PROCEDURE 1. 1000 g. (42080 nol.esis of
7- TACA ib added- t o 25(Dimkethylnitihe)dr y net hyl ene 25 .chloride . - '

(K. F[errj<0. 331_% . (5;"’?6 snlgu
. 25 LVDS | s added t ‘é@"\% 2.
!

e nit?g(\)/gen gas i s -bubbl dryt<t§'roﬂgF)th ] _
0 until cojpl et e sol Matlemoland no -setft | eabl e sol i,ds

The slu _ d to reflux and dry
slurry. The refluxing is. continued -

P};‘( is st rred a d§gq%§§q/\/;ﬂr (about 5.95 nol es) of

;: ~ (Dry001% KF)  {
3 - Ammonium hydroxide | _ .
e | 20 “Darco KB” - DR T R B o - 20-
«e (activated charcoal) o VR .
A 3 -0 Imidazole - T B : - 0.32
' - : ~ PROCEDURE -~ -
1. 1000 g. (3.20 moles) of 7—TACA is added to 25 liters of dry methylene -
25 . chloride (K.F. H,0<0.01%). The slurry isstirred and 1245 ml. (about 5.95 moles) of - 25

HMDS is added to the slurry. .
' 2. The slurry is warmed to reflux and dry nitrogen gas is bubbled through the
slurry. The refluxing is continued until complete solution and no settleable solids
are noted. Batches of 7—TACA were refluxed for 12—22 hours to obtain a
30 solution that was turbid. ) : 30
‘ 3, After the silylation step is completed, the solution is cooled to about :
40 : 15-—20°C. and 320 ml. of DMA-HCI (30% in MeCl,) is added followed by 480 ml.
: of DMA (dimethylaniline) and 21.8 g. of imidazole. The reaction mix is chilled to
' 0—5°C. and 797 g. (3.60 moles) of D-(-)-p-hydroxyphenylglycyl chioride-HCI is
35 added in 5 increments over a period of one hour. The slurry is stirred at 0—5°C. 35
for 10—12 hours or until all the acid chloride goes into solution. ;
4. The reaction mixture is warmed slowly over 3 hours to 20°C. and held for 2
hours at 20°C. Complete solution of the acid chloride should be noted.
. : 5..8.3 Liters of dry methanol (KF <0.01%) is added to the solution within one
40 minute with good stirring. The mixture is stirred for 10—15 minutes and then 40
- immediately filtered very rapidly to remove insolubles. (In the laboratory, the” = -
filtration was carried out on a Buchner funnel and the cake was washed with a
wash made up of two parts-dxi_y MeCl, and one part dry methanol.) This filtration
must be done rapidly and the filtration setup prepared before hand so the filtration S
45 can be carried out.as stated. The filtrate and wash had solids coming out after 45
- filtration. It is not known if these solids were product (possible -HCl sait). It may -
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) that nwas | tUI’bId _-
iter.the S|Iyl ation step .is corrpl eted ‘the solution is cool ed to @
: 15-20[err]..and 320 M : of DMA-HCI (30%in
s added foI | owed by 480 nl. of DVA&* ( di met hyl ani | i-ne) and 21.8 g.
e. ‘rll'hg rqgction mx i's chllled to 0 5[;@ ]; and 797 g. (3 60 m)l es) 10
p- hyadr oprery+—gryey O g :
eriod of one a‘ at KFHE:SB’ lth SIC@EIW takep %ce % ke Upgsmpiefrurelle 12

until all thel'8GA ¢ “’ és‘f‘ N
r'ﬁhe Qa v?rhéﬂfe eax@rggﬁ{{gil %‘ﬁ%& lﬂﬁ

1 s var med. sl owﬁagraev qso 10ONTES oat |
npl et e sol uMeG!}-—MeQPh@—am d chloride shoul d be noted. 5. 8.. S

ff dry met h_anol was °P AN ‘EMeﬁli
(B Yone oo b A Wﬁ%"'ﬁt e %M@
1 medi at el y fﬂhért Qﬂé@ﬁrfj@d’ﬁdteﬁ'a’ﬁﬂh i Oiafo@iAtR68s emq ‘Dihiee — stE e
jry, the It raTnamMm@pgaw pedith ﬁmkewaahﬁutdﬂneth S0 Jiterepf raqthhwhé*hEake 10

ed wi th a wsﬁ“‘ﬁ%ﬂ%‘r‘hﬁtﬁt f AR @géo@r OPEs RRY sy
i) This: flltraaer&rhew ri @d&et&hem i8¢ frithd 3.41 8 9 Fang&tTH
t before- hand .Ssolutihe if niratedatsiowly ¢k5r 30 mmraes Hat&—r-mi “mhtconmtrated

i The filtha a;}d“ ¢ wpuld urﬂ%{;—a 15
bt knovvn 'f the mhﬁa ie@ 41% ﬁ%‘ wh1 z@ sst1 ed :

.- one hour at 20°C. and then c Hill Gor 16 hours Tn the laboratory, after 3
t as -t h r eachougsstiying fin aneceatioth cmenme addjh;ld o theakizigenatoo

ir V, . '20 .

Int he abor ag g ghb@%ﬁ %];11 eétg gh ter:fl gﬁ m@tsﬁd%d ‘%@a

tarts to comegglver, aﬂ da 91'r ﬁs@ ﬁLl Qb&w‘a{b ated

one pr oduct ;i{-edb%m callmhed adaedn fvashEAGAth MEQH (absin fibtnaté Iwﬂume)laed : '
to abo r;e[:i §§°g'fhe 750-—770g of methanol solvate of 7-[D-a-amino-a-

filtrat and ,f’g’ ééh‘t’t' il ¢ 3 Yhigwehyld l\9§@f°["err] s |

met hanol is adde mrmam&aﬁynhvﬁhﬁs 55Y ddll bIDpretitiSRAEARES PG aleld -
1-18 liters andwzﬁeﬂ:o ammatlerarrswaththart souid]chaick hyﬁnéysslomhreyll)rl sster and

g ogr
for: 20 m P v%nwﬁ-.xam €5 asrle:l'lr in iﬁustr b nulgmta?ion f 30
ous ear (" DnEs Jn@mventioﬁ% are glven @£ gr 4 d -
i s-washed We|80”V\ht neBichllyl krtcthasO‘f‘Pdhysb 86 080" ahdiis a axﬁnplex mixture of s

usual |y g| vemlmx yieoo-ath eath thp 1%! olgic emes of Isqrbx leanhwir\si uum

eniflated to 42. 0- ‘g ‘Pf i 2 3@52.? %&éﬁ" ddad
ofdti on. The pH vasikliyesive mg’f eﬂfégeqrract of BlpU00889G dodidtinl ed
-@ver 30 m nut esestentigght of. rﬂhﬁaﬂ: \Examplesomaedrﬁrm ddeclﬁi to.the mepupationrof

9c. A scal eup oterting®atsiigy results woul d require 420-440 ni.. 15
#ni um hydr oxide. The solution is- seegegnmten the pH has- been _ '
to 4.0.40The pHARPHe itmnrttfc tztﬂﬂii:ﬂl-[mtx-@mmo&t- Qdrexyphenybicemmidoh3<h 40

y is.stirred forl(?-ﬂe! g%t BﬁrC_ :ﬁw hgzgald d’atl@a*f%?rr]

ors. T the. g il S R fhedrne

packed in ggf,ﬁc, r(sef ﬂ-{a ygogﬁ» 5o over o

rowt h ofb-t he Si daeS:oocEentrkted bmk@ﬂorhamdailsmd \bl&erapidoatmdigatbtaepH o0 45
hol ding. It }&— iﬁ ke “et t'gfe§e° "fmeé‘horter hold - time is. -

atd However, 3. hou S IRALY r’fbﬁeﬁacytﬁmh SRS 055

reg pitated produﬁiursts CO ect ed by f tratlon washed w

i | trate %l unme) Padh arb@ iareragyed ‘mé}t de hed with 7755'0’- fZGCQanoéf 50

sol vate of -7- T}D‘ ‘%ﬁ @/hlﬁé;xhit sn oe »ompletcdwnunuuurs :

tra gpSrs idi stm‘ed}| ylamine is -
yphenyl)acetaemd loves- pEﬂ‘ddaE’oO
- 25 car bontipbies 'Ianemixtuﬂéhsslu red(fedrmeehous an anh drous one.an

t 3 Js The cayssals @ ll dehy filsation | e hat 59
-gel ﬁ;zr ol SSlneCi[ss ﬁ é%n £t“l%“@ % Kblc-assa{&g%gg% a ,

10N |IIustrat|on of ut not in |mtat|on o ' the present

Crst bout

. AL terrperaturesBlatrepa nvenfrC S@ §é§5%‘§h_ : rqmleneG ot lgg R
al I'y kn&yvn as[ 913&3? er(n?a ‘ h&g % epared 60
-hyl ene ethers b@ ¢ if51%@Rd '50-1— S"/;QN BI- ro@ lerfng'[ bltv@ter solutionat -
(" Tween™ i20—R5%.eqgi stered Trade Mark.) The 1, 2-propyl.ene .gl ycol
Iso 35 known as Propyl ene d ycol U.S. P. Tetrahydrofuran s

br.e ed as THF. - - . 35 Skellysol ve B 'is a. petrol eum - et her
fracti of b.p. 60-68[err].. consrstrng _ o ST
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----- s B R

essentlﬁ‘r‘y”‘oT fFRexane. Exarrpl es 4 and 6 are d| rect ed to the preparatlon

;o startiing materials. Exanple 1 40 . - A Preparatlon of Crystalllne ' .

7-[ D a- anf no- a-.(p- hydroxyphenyl ) acet ami do] - 3- 40.[ (1 4

, 2,3-triagol-5-yl)thionethyl]-3-cephem 4- car boxyl ic acjd- Met hanol ate 1

Fifty gr 7-[D-[err]-am no-[err]-(p- hydroxyphenyl)acetam do] - 3 - .

10 3 -itriaddl-5-yl)thionethyl]-3-cephddfAdisar-boxylic acid is sl urri edt

2inin 250 ni of 95% V/V [ Q%0 DRt ) soI tipn T zzb 15
mez Concent r at ed hyds&m?ﬂiéﬁrggggﬁﬁgﬁso agdce/dm\?\n dggé? rir)l hé? ?8°8H of
f45 1.3-1.B. _A'sol ut| n3 dﬁleﬂHMIMTEM Grslowy aaﬂdetawinleehpld?snrrmijtusbtatnfhepmbt‘to

17V\5th rletgylam =l f |va ed charco :
dryG 60") anfd sl urry f ggud m@%ﬁlﬁiﬁ?ﬁaﬁﬁuﬁ filt R‘Ef g in 13,3 o m s J‘%” bon
efsl s renoved by fi | t r pageos fuggkstad)s IThel cudb Iﬂfxﬁ& ke i aﬁlq ml Qf

dadded t

h156 The cx
Tri et hyI

“he

4t he filtraP®pryis lgm watgr sghetion). Elirowdshl iadded hpihe tfidtehteni t hi n hours

ne is adﬂﬁﬂn@ﬁiﬁ‘ﬁtea— asHInikth R oP Eﬂ)@‘t s@al bouﬁ?£§

bi ngg wash 3?&‘-’%%}:{:%}?, lsb§§e ?Pglglgfﬁ? er&ﬁ ‘hyl oo e‘gémtiagﬁe' on 10

fstarts i il about 1- 3mmmuusesurrﬁd1&>rmxhwre is slurried or one

wq/- The crlystals are %zcﬁl_lTﬁ ftf‘ H 15‘;1’1“%%;“ ot y es;}‘i)asg%nggﬁ 123
ml.met hasiol | 55 agd va@dmg& o g? assay
lto='850- 900} ntg. / ny. ; sanch—m vadted asmlcaelg WSRO lot Q HE
£3= 2-4.0. Bl Prepar gloﬁﬂervfsl §Q al. IOfmthBLGLSiQLw df, a@ﬂ@nqmydlvemn@r;pdcat Sn°e 1.
tor TNt y=f i bre gr ans o ours. Biological yield: 80—95/
ter7- [ Dag err] - am,o-[er rlei(o SQFYADEMhiNGG .
te.,2,3-tri - @ yl )thltmzet-iﬁl)%)t}loﬁethﬂ mmmgaﬁﬁﬁgﬁ%@ &am'dc’x}f E((,%,s 20
ndprepared _60 ‘above is %P 7|59&- gnl . of 75% V[V 1 pr (PLyI ene
ol veol - er sol uti %g ons1stent or a structure - co?stqnmg 3’-—-1
Z gy : ﬂ'@ ﬁéne 19/, propylene giycol). No loss of the 3-tr1azole side chﬂm :
4-1483%41 evi ent '
;g Concent r & ed &3 dr ochl v Wats dK4Fs alddh(d PH of 1-1.2°f0 obtain a ne 25
ndsol ution jor near sol U(g st q‘xotlihology 100/ot cxt'ysta) line mlcrocrystals, tnangulgr shaped. . .
Tri et hyl dni ne (TEA) g@gﬂf_;&dﬁf e d stirring to obtain a pH of -
‘;f of- 30 g Water soluﬂu]@-:l A&prdilmately 10 mg./ml. I water at 23°C. 4. Five
“tgrams of |'Dar@® G 60 réosaaamawy %q;%ormw evat¢dtemparntuiesd 09T, 29 hburdey -+ 39
es.hour .. Thd carbon i s<¥erfBE™5y <143 &Pt 1% on is-slow, an 18.5 cm.
150 SS No. 576 ers .- ERaRRE 2] S suggested) The. car bon
F-£i113 cqke is washed_with 40 m . of 75% V/V nd
0%-propyl end gl ycol wMAAERWMLR i on. The wash i s Ydé@ed to Y‘I’lemll ItrMP@s red -
- ~'Stepd 2, 3 -and 4 above .shoul d be corrpl eted within 5 hours.: Thrs.” . 10
10 ' Tr‘ll-[a- #Alndmd-afp- | S added to pH,e05 -over a 10 mi.ngiea peri od

; formin.
o/‘S|UI‘I‘Ied

3 to the rdpidl ;’}/5 hﬁg")ﬁ?qﬁtf?‘éﬂe - wash mixture of Step 4. Crystals 35
bout 1- 3 :

H-3- e{?i4- o .mxture|s

or one thdfboxyl @cid methanolate ' - "B, “The cryst-alts of

o the 7-[DJerr]-ani r(Uot[eelor] (p- hydroxyphenyl)acetam doI 3- [(1 2,3 ted.

oftr|a4z_-,ol

ar.e
15 sl ow (a
™ suggest ed
ol for 5o
3. of aceton
_3 hours.. Bi
Propertie
ol [ te.ss
?0' triazol -85

" glycol at §.

. ncg. /.ng.
i struycturg
o gly®8l) .

evient. 25
25

-yl)t«hl On%Wél] cephem4 carboxylic acid 1, yI ene gl ycol ate -
- . collected by filtrat |Itrat|on|s4°.
2. 5- 15 0 élmetlﬁﬁnm 576 paper is 15 1to - ~33o e

). The cryétal s are washed consecu*tlv%y with 50 m-. of 75%. 1, 2-

. propyl ene glycol Y50 m . of net hanol 50 m. o
e and vacmudspywmgglcoat 56 :r 3 S 5650 for 24 :
ol ogi cal yi eKld2-prepangaivh) tor "ter 20 - ' d

s of 45/- [Ddtﬂié%ta@én no-[err] - (p hydroxyphenyl)agg&am do] 3- [(1 2, 3-

-yl ) thi omMétyjle]ne:ehloaMem4 car boxyl i'c8@dci d 1 2- propyl ene :
20" :ed ‘a: Bio-assay = 750- 790

PROCEDU
.nd . 1. Ch itable legq nﬂ) §R ’én
cont ai ni lbgpi’o.p : rg“wa \{eg’eneefk?dgﬁiﬂogﬁ&l @Ltyﬂorﬂcggﬂfgé}? gtrsé!%% ene .

No I ss of tﬁe dtlloﬁ)(aﬁq 7dDebearginerirtip-hytiroxyphenylPigetamidol-3-I(1,2,3- 50 ..
5 © triazol- 5,— I€Ft ph clgrb@xyhc acid methanolate mto the above .
pr yle mixiu

er good agtta.:on, a\.xdlfy thc slur’y with about 425 ml of 6 N HCl to.

LI ’




||1;;

I L 1 Sy
‘ysta rmrpaﬂ'rogy fne crocrystal S ,
_ 2 nd e.
82- 184[grr] . (D. hot stage). f. [err] (c = 1% IN-HJ) = +53. of, ’
- g. Water solubility = Approximtely 10mg/n1 in
23[err] . - 30 h. Loss of bioactivity
ge at el el\?at ed tenperatures: 100[err'|4834§§1 hours = 30 of 12
hours = <12% BRL13 oved 19 BHulks 7t 7526%A dRE; cléaS SolutidmsASIM Be Sbtaifd.
4, Immediatelyladin thlkl_sﬁlmon to pH 1.4—1 .7 with triethylamine (TEA). W .
Vol ., m o Rply dakey _20_53%_“;& £§ g é%i‘whnte solid is precipitated out. The

R % X%&frﬂ@‘ﬁ@#ﬁf’éii%’ffm s

Yocrysta

triangul ar

40 : 15 ‘minutes. 3-triazol -5-

yl]1-3-cep em 4- . 6YRemove the carbon by filtering throu a posgpdierk Jipfomacepigiearth
ate (Note 1) O\( Ijlcahte” glter The filtration alg isl.3cm Nﬂq.ab filtrations used vacuum,
ca

2 were slow and required frequent sct: pmg of the urface. Press iop is
o Triet hyl a0l Ne expected to help this slow rate of filtration. The carbon cake is waégd-v\ﬁﬂ &!On 10
. 50 -s. - ml. of 7 3 V/V propylene glycol:wakér oligik ¢lrie washysepirate. |

g% filtrate f Step 6 through a ‘%gab e sterile @tﬁﬁ,]ﬁt%e é@&i‘;e

1, 2-pro aned| oI
( p p . Itration area is 1.3 cm® per g. Wash the filter,

15 (Step 62& d agalh wash AR 000 £F sted Fmgyleanesglljl tabl e vgrgggrle 15

f or stirring and8 pAddcioTi I of] stm’lq propyléne| gly[cglrxgto the sterile solution of Step 7.

one piyeol ang S PR A

2 Add 1006" ntmuouslj stir the slurry at 25°C for4t05 hours The slurry 1s stable to

r]-am no-2a- ( p- bydimght agey| ) acet am doI : 20
‘45-yl )t hi onet hy |p 4;3%? t e the‘fﬂ With d ]{%atqégsteﬁ@ .
opyl ene gl ycol r '
vt he slurry vmtkh }fég e ﬁ Ste y% ° move _

' 25 13. Collect the solid by filtration abgd ﬁpﬁheﬁw&hlhe?,ca(kvemh 18 litdrneft es 25

r]. Adark, cléssilestile thj?a '?egfec 5t 0'53’ g &4 Vebout

e’ S01Ut1 {0 SRR SIS I T g o

~ A smal |.. armulsu Qf-triagul-tseyl)iﬁi mdthyB-3f:H’eﬁh:dnpl4-tcaltbedylmut acld' 2-propylene

ate is pr3qumed ycq}atbe 0 &Q? “Egﬁe” vagll Vv 3
5. Treat the §8ln tI g ﬁ Q, amfg%‘?‘ 3 3t 11‘5’%5&;%, f,ﬁ@h,[ﬁ:ﬁr ry:
r] for .5.15 \-,l.fnasear BRidiae esd Yhan 004 by VPOt Bious@l: & -
d di.at omceoussmhdcglﬁcal | te") f| I ter. The filtration area is '
er g. Lab filtrations used vacuum. V\gf ow and required frequent 15
of the cHKe SU”EGﬂxe ﬂ?{nﬁﬁsﬂb—s&d&l& OB éohtal 0.4 to 0.69X BREdiRd O

sl'ow rate of - fi pt Tt white. prééigitatanbSiep aadoeldi i pradin endd\nﬁ hl 4 @arsel 0

3 V/V propyl enletéggygltsm filbert veith drﬂemelcepm earthe{ SPicalitgar Beclollowingeaskon: he

of St °P t hr SR 2R 90& fd ng-a-alnﬂng (&}iy’dglx )a%ét%fdl:ﬁ (123 40
. The fiTtrat iy@Bols-thibfet ylP3-6dpheRBcadbox d»lllt'&ﬁkr us@iid highth -

of Step 6 andgagannavnslnrem rﬂa@(l:@refduxrechcst@fﬁctlltylpﬁlopyﬂpeﬂedlglﬂwcol
xture 15

11951 5 steqik AMORASRATS Tt som e st sk

. .. Under vi gorauﬂdaglaaaﬁumb théSn eyoe thetwasiisg e raltondmdcmfs Ste
to pH Alll - 4. 3 with ab e enl gﬂygl em%grsteadl?gqégaq dm
m

m nut es 10. Cont i nuou§ Iﬁﬁ'f 3{ éﬁ{, feéﬁﬂeta ]/3'{{1@' e
slurr. y i st abl e spo 20thlomcthﬂ}131 -cS iy‘ﬁﬁeacld solution. Alternatively, the sterxle 50
20 11. I ter the st er |pkapybneysly omue othh redaver efghe Step t7HsterirOfitration. of
st erl | ¢ e .

Example 3.

' Preparatlon of Sterile Crystallme Parenteral Grade 7- [D—a-ammo-a-(p
hydroxyphenyl)acetamido]-3-[1,2,3-triazol-5-yl)thiomethyl]-3- .
55 cephem-4-carboxyhc acid 1 2-Propylene Glycolate : I 1
1. Twenty-five grams of 7-{D-a-amino-a-(p- hydroxyphenyl)acetamldo] -3- :
{(1,2,3-triazol- S-yl)thnomethyl] -3-cephem-4-carboxylic acid  methanolate or
_ recrys'a"'zsd 7-[D-a-amino-a-{p-hydroxyphenyllacetamidol-3-[(1,2 3-triazol-5-
: ylithiomethyl}- a-cephem-4-carboxy11c acid 1,2-propylene glycolate is slurried in
60 - 150—200 ml. of 75% V/V pronlene glycol-water solution at 20—25°. . 60
2. Concentrated hydrochloric acid is added to a pH of 1—1.2 to obtain a :
" solution or near solution. .




.__.Q,.C.l..d_ ,mi_,ef (7 3)..and then 1000 m...of sterile. et hvlm;la;_gﬂr;i

"frry the sterile crystals in 2000 m. of sterile ethyl acetate to ;
renove the excess propylene glycol. 25 - 13 Collect-the solid by
filtrati n and further wash the cake with 1.2 liters of 25 sterile ethyl
acetate § nethylene.chlori-de nmixture-(1:2). 14. Dry the product. in 50[err]

15 hours.

~vac umoﬁnen fog The yield is a ‘u;t4 0-910 gm of crystalllne13
__Z_L.E»_a- - afi no-
,d 5-yl )t hi pnet hyl] 3 ceéh'&mthvlmmﬁﬁﬂ) iscslaxdy atided zntburmwstm tg@btain a pH of
ItgI ycol at ¢.
ve f ¢ G—60 dded and the mixture is slurried fo -
fhe30" 15. Ahal yses of hB’ﬁxowthis:éa b ﬁﬁ@hﬁ%écra%y@hmq’esf(ﬁnﬁtﬂni o 18 SHESs RBIsds Of
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sre 40 . I f a dar k Q.OT h!rsaﬂﬂe crystals are collccted by St?f;lle filtratlnon Fxltr:;.luzn is }flgav (la 15
7- [[}Sa lwgg ezcrgj,a S a4g)was ed wit m

Jytriazol - yI )t hi onﬁt%%ﬁig?m lé? ;} ks ?E)i E}'}ﬁbﬁ&%ﬁ-{?ﬁs&“& 1¢l%ed, a
hi gher pth cent ‘car bog The exaiileefystaldbidy tdsrﬂqylmtcwlpul z&d 192 m&!ilofgterilélyt hen_

:to expected}in the fi imigranizegn. 4 Step 6 and Step 7 should be corrpl eted as

sooreoas | mss'i&' e. Thﬁo Gl Jf% (22-aimino-a !th E}Aisnyg§egm“io;¢35§¢ chng| :’l'? (r;-gt. é
e elp .

et han 5 hpurs.”If neces grymmmﬁyu ceph
wefiltratefbefore the wa.sBio- M6Mcgmgdone 5 The sterl pro | ene-

glycol of Step 8 is sb 'g‘ & ohut es
of f ol 1Bwed] by. steri Eﬁ’jﬁt?"c §lxgof ﬁ—%gr@g’{ﬁrﬁgy‘:@ F‘F‘%pgf’?{g?éf&a?'ﬁ@‘r‘gfﬁ %“ 25
at Sterile c. % Water, K.F, = 1—3.0. )
-3-7-[D-[er ] - am no- [er r}i @prsthlyrd qujhl]icrm%(!ils, pri@gulen shapad. 5- yl)-:
ne50 . thi onet hyl |- ‘ﬂﬁ % }1°&“5§%"é| d solution. Alternativel y
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irred in 300 M. of water. 2. Ei ghty grans of levulinic-acid is .

Concg;trat ed hydrochloric acid jggshewW y added with rapid 15 -
to p H‘t‘ﬁ"'@‘b‘t"&‘l‘ﬁ"‘&“‘S‘O’l“U‘t‘fﬂﬁ—
10 redpicingd®) 4. Forty pe&bmem:cm

is cooled to. 5‘0"25|f .

i s added .ovér-a five minute period to.the very"rap‘r’d‘l"y—S'rTrrlng

of step (3) toga pH of 4.5 (a psecipitate nmay cone d at pH;,

nd then go int solutlon at pH445) Donot aIIo_Wte15 ’

re to rise above 27. : 82

near  sol-ution |smol ed t074:10 ‘and add§6d Wi th’ very

to 500 m. -of 4-10 water. A preci pltate fornms™ 6. The-

red at 5210 for five nirfdles:. The precipitatesX) . which .5

nost of the co or and inpuriti i ncl udi ng de-triazolge BL- 8640 is-

enoved by filtration. The precipitate i's washed with¥s0 ni.
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(do not add t net hanol to tggssflltrate of "solid- X) and vacuum

50 for 25 heurs. Yield 15 grant of tan brown ‘solids. 2(0 500

)- 7. Flfteen yrans of Darco Gagor KB i's added to thg filtrate of
' {Zep 6.. The mixture is stirred at anbient t enperature

our s. o 25 8. The carbd% s renoved by filtra® on and . 0

th 40 m . of ater. The water gygsh is added to the f4sl trate. 9.

ate is sterllely filtered through a 0.22 mcron Ml 1Tpore filter.

shoul d be. colrfpl eted within f@l?? hours.. ' o 990 - An equal

30 .. 7
‘h rmderate

s sti-

of

is added to the pH 4.5 solution of step.9- W

pstlrrlng Crystal s forlrﬁln -about -one .ni3®dte.. Maintain pHat -475."11. The
m xture-ifs stisrred at 48-23 for. one’ hog 12. The bril i ant ite crystalfIS
2-ar e genoyed by flltratl on, washed. .with 1275 m . of sterll 50% pr opyl ehe
ng-gl ycol ter,” 450 m . 18f ster| | e net haags and vacuum 35 - . 13dried-at 56"
for 24 heurs. 13. Yi eIl 70-80 grans (bég yield 75- 85 percent of BL-S640 .
ml.noONo- 1, 21 propyl ene glycol ate. A sanpl (o1 t he nono- 1, 2- propy‘l ene gl ycol ate '
mmprodasct ¢bt ai ned. according to 40 Bshe net hod of Exanpl e 54vvas- S
5. subjected to analysis Xnth ‘the follow n resul ts: a  Bio-assa 865. -
ncg. / ny. leb "I R-NWR = (,2 nsistent for -a ucture contal n| ng od rmle of .
topropyl en¢ gl y&ol per rml e of cephal ospggsn zwitterion. c. %vuater, K F. = -
¥ 0.3.4045 ' Xstal mor phol ogy = wel | - defi ned r.0d-1i Ke crystal S. !
45 e . [err] (c = 1(V INHCO)  +55. 9. 2.85 % propyl ene -glycol 2By cheni cal - _
anal ysi s{= 15. 6 g fer solvents. = 02.;8% h. wv absorptlon E%ectrum(l n
0.1 NHCE) [err] -,227 nm (a= 28.4) and 272 50 -~ nm(a-= - o
50 Assanpl e of m)no 122- propyl ene gl ycl;TZate vvas- exam ned by2¥ay powder
di ffractfon techni queoyysi ng the proce e descri bed bel ow. E ults The
sanpl e was highly crystalline, yielding-35 measurable diffraCtion Iines. ' 55.
72 The gatalin the form@? d- spaci ngs and.53el atlve intensities zpe as foll ows:
er 95 Line SpaC| ng d (A) " ' Rel ative Intensity. |
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15
15 , 2for all caiGulagpns. The accuracy in the resulting d-spacing was ¢ B;.

_ which contains most of the color and impurities including

The details for this determination of ra diffraction properties are as follows:

A @maiBamount of sample was sealed in a 0.2 mm. Aamptdr low scattering .

glass capillary tube high]was mounted for exposure in a 114.6 mm. dipmeter
Debye-Scherrer po%de% diffraction camera. The exposure time was 4 hor%ts
Norelco X-ray Genegdto standard.

r operated at 35 KV—20 mA :lgngﬁ |
copper target X-ray tibe (weighted CuK, wavelength A—l.

- 143 3). Kodak No--
Screen X-Ray Fllth was used and developed for 3 migutg8at 20°C. in Kodak

Liquid X-ray Developer. (“Novelco” and “Kodak™ are regisﬁgi}qﬁd‘ymgrks.) _
ixed’1 e .

‘A very small amoun} of grystelline sodium fluoride was
samples to provide intern&i calibration. In addition, a sample of pure NaF wasrun
through the complete procedure for the shie purpose.
The film@wert read on a Norelco Debye-Scherrer film readeg(regogding the
pos'?iog f the diffraction rings to the nearest 0.05 mg} éhe rﬁléa \g_l ¢ cerrected
for Tilm shrink ai%cthe interplanar s&af:ings {(d-spa 9 ) were calculated from
the corrected data. omputer program/(X—RAY, by P. Zugenmaier) was u

An intensityjrgcord of all films was obtained using a Joyceyloeble Mark IIIC

Recording Micaﬁensxtometer- {scan - ratio 5:1,1 0.1 c%0_ wedge). Relative -
recogn

intensities on a §cale 1—100 were assigned to al le diffraction rings
usélbg peak intensities dokrected for the background readin@. 02 :

22 2.95

o on S Example
20 40.23 aration Of Purified BL%% Mono-Methanglate

P .
| Oneam? ed grams of _fpyruvic acid is dissolved in 25 ok f water.

'22.7@ne hundred grams of BL—S640 1,2-propyl@is ghfolate or BL—S640
methanolate is sprinkieg in with rapid stirring over a figegminute interval. 5pH 2.0
solution or near-gglution is obtained. 25 50 g

- '3.&?. soluffon is cooled to 10. .4 [er - _

24, rty percent sodium hydroxide is added over a fove minute p&ibd to the

" very rapidly stirriig $ofution of step (3) to a pH. of 4.5 (a precipitate maypcome

down at pH 2. .Orand then go into solution at pH (4—4.5). t allow the
temperature. too?i?e abov %". ' 2002170 )
5. The solution or nefr sdlution is cooled to 8—12°C. water. A precipithfé

forms.2. 19 : 10 34

6. The mixture gFtirred at 8—12° for three minute? The) precipitate (6X)
_ e-triazole BL—S640 is

removed by vacuum filtration. Filtration is slow. Suck the filter cake as dry as
ossible. Place the filter paper and filter cake in 300 ml. of methanol and hold for

our hours. Air dry the filter paper and filtercake, scrape off the solids and vacuum .
dry at 50° for 24 hours. Yield 5—25 grams of tan solids (potency 200—700

units/mg.) Save for reprocessing. K
7. Fifteen grams of Darco G60 or KB is added to the filtrate of precipitate
(6X) in Step 6. The mixture is stirred at ambient temperature for 0.5 hours. -
8. The carbon is removed by filtration and washed with 40 ml. of water. The
water wash is added to the filtrate. ' '

4.13 "

a4/

9. The filtrate is sterilely filtered through a 0.22 micron Milipore filter. Steps -

4—9 should be comgpleted within four hours. The temperature should be below
24°C. for Steps 7—9. S : :

10. An equal volume. (appi'oximately one liter) of sterile, pyrogen-free

methanol is added to the pH 4.5 solution of Step 9 with moderate stirring. Crystals .

form in about one minute. Maintain pH at 4.5. -
11. The mixture.is stirred at 10—20° for one hour.

_ 12. The brilliant, white crystals are removed by filtration, washed'wit_h' 175 ml.
of sterile 50% methanoi water, 450 ml. of sierile methanol and vacuum-dsied at 56°

for 24 hours.

13. Yield 5560 grams (bio yield 60—75 percent of crystalline BL—S640 '

mono-methanolate (Bio-assay 930—960 units/mg. -

' : _ Examplé 7. o ﬁ
‘ Preparation of BL—S640 Mono-1,2-Propylene Giycolate
1. One hundrcd grams.of pyruvic acid is dissclved in 250—300 ml. of water,

2. One hundred grams of BL—S640 1,2-propylene glycolate or BL—S640

methanolate is sprinkled in with rapid stirring over a five minute interval. A pH 20

solution or near solution is obtained.
3. The solution is cooled to 10°.

10
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including de-triazole BL-S640 i's renmoved by vacuum fil tration.
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dry the filter paper and filtercake, scrape off the. solids and
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dtolMc%}. 16 48 -
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55 540 60 2.0 .-"'.-. 1, 483, 416 . : ' :
) Ca to 0 cnsz- 'O ct : ' : ' _ L
8 - 19 ' ' : 1,483,416 -
scular BL-S640 1, 2-Propyl ene G ycolate (Mcronized) (Label claim

moy m . _BL-S640. activi ty as. BL- S6401,48321®r opyl ene d ycol ate 1. The 19 -
BL- S640 1} 2- propy| efRragu¥@fl 31 deRo 2 , en Jree
and handiled aseptical | 95 hgmgbn%s?d%%?gn%mag @‘;ﬁ;ﬂ;f,i’,z ‘G?}; B il - S640
ene gl yco at‘eTb%B 640 1e2- omlcmecglymlad tdtheﬂse&hﬁﬁtl Sterils gsyrsgeanl zer.
rllesmcr E‘ gg}‘cpm ate plus the sterile
oride is ,tﬁaﬁ,m.z oade P chaﬁ‘}a ts F‘Ee rfn‘Rfﬂ“?d\PBFtéWﬁer 5
“equi pped wi-th an int eﬂsil"fw staxulemﬁcrbﬁzedasiB-pSﬂd 1 208ropyldhe g calddigiisQhe stdfie
bl ender gas been 1(fodium ch Eﬁéb?ﬂgt’%iedhr@b ee loPay iﬂr quw?l;h' gdéﬁ&tl;t[@edm

ith an in

and exposire 10 et yhelh at E:éﬁ, ‘8?“ t"Ble endeChgscbenmst
t aken, bafore bl end&f]Gllﬁust(bﬁ usés Cate ﬁccg)cac‘d uﬁﬁ %55 has 0

occurred fiinside th omleemien Ofﬁheasadmiemrfb mgdmy bhﬁdq@rmée:a n ai ni ng
pLoper atjmospher i c & PTOPrcatifpsp ﬁ@rmplst perature. The blenderis .

r%n 30 nifnut et Wi t h ||at q:ﬁ@ %ﬁ’@:s"?céﬁ%q;ﬁ y‘f lﬁ%gg?‘ gkﬁ’g‘f’ 3“5? #ﬂﬁ“ﬂg of -
the materfial. 15 dlSSOlVCdlIﬂ-aVéﬂIlﬁe Bﬁdth nla,chlﬁﬁ 15
Tween- 80 jand Povi d(S'i‘FeW ﬂl"f Biﬁcst%é% 1?’1'@r:p?hﬁnq glycplatotﬂqmdof n&t’ hél ene chl oride
equal to appr oxi ma gggﬁ h &0 passed.Qunder. gositivopy| ene
gl ycol at 4 ORI I‘Edtgméaméﬂbo lérﬂe erat{(\:r i rgre gé PR ERREPPTHS %‘b 4 i »
passed, nder posi tivé ﬂ@@ur‘&qoxhrad bn a phtaeuisr’lcﬂ the Blénder,CddanthdVrdquirBPr €

filter ifto an appﬁﬁ,l}'i"ﬁsﬁ RTINS 2@methﬂ%ﬁ}t:larrwmngcats;w5mme sl i | e

mon of solution t t1hz|e

area. maximum of t t t ds et
addi t'i on jappa>at usblemdmg ﬂsumogﬁé‘;iingsf,oursm é aacﬁﬁffféq f?&ﬁ%l the ? telj €,
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;?e n a I
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Z&he blen |ng proceg;acemﬁ e BR dﬁ aﬂt gdlgﬁ&g ) trQ movena Lgf'"%llsender)
e e

.o.@nd vacu | i edhduns. ﬂ‘eemmpeia Qi Shdul :thb

Z&epeated to assur eﬁ?‘% lﬁ% t*@%trleh‘med Ofé'ﬂndlalp@ns.llata'd)omdhd ﬁay‘sha- HVRquey &l | 0N 35
oand rempyal of vap i ied to the shell -
: §)y circufating hot fol&&hﬁg?‘fhe éad’ rﬁitfrilarlmmlzmg the procedure ggéte,pr@z.t}m | the
E%ol uti-onfhas been added and bI end pr operly vacat ed of vapors - d
- | he matefial is dropped from the Rataipetopn aﬁQD MesiySsechor drying. The
4 ___terlal I's placed in covered trays . an@ r}fn a hot air atnospheric
§z3)§en andfdried for six-hours. The terrper&ture of heated air shoul d not :
SE¥ceed 1p0[erT]F. Af t%rC@Ieszt MrS@rﬂﬁf contanﬁs as' a finished bulk product feafinalg t h
= Q0
EHat is furned of f4! %;L @t}n?%fc é‘g) . JO hours to 35
5 eABsure cpnpl et e dr.ysidgg,s qu é/%tb%ﬁic —E éﬁ?ﬁiﬁ @qc):g ﬁﬁs 1 ﬁ‘b the
g-—mocedur p of Step 2 so that t he
3'-5§ _ . Example 9.
> > : A
:\9\ E _ 45 Formula of BL—SG40 | 2-Propylene Glycolate Capsules 45
e | . (250__"18- BL—S640 Activity per Capsule) Per Capsule . '
= BL—S640 1,2-Propylene Glycolate *0.3148 Gm.
Lactose U.S.P. o  0.0087 Gm.
. ‘Magnesium Stearate US.P. - . .0.0015 Gm. |
30 ~ . Net fill wcrvht per capsx.'ﬂ ) . 0.3250 Gm. § 50

*These combmed weights represent 262.5 mg. of activity which is 5°
over label claim of 250 mg. act:vgy, based on a gotency of g34 mcg./mg/o f?)f'cte}?:
composite BL—S640 1,2-Propylene Giycolate blend. To calculate the amount of
-BL—S8640 1.2- Pronylene Glycolate to use apply the "ollowmg formula: .




£rs as a finished

I usi ng aseptic t echni que,
i al s. Exawople 9.

40 : 9 CoIIect

bqu product for final* 40 >

|nto sterlle

yion: 10. The proper anount of coated BL- S640. propyl ene glycolate S
into officially designated size silicone

45 Fdiassit of BL- S640 1, 2- Propylene 20

d e Capsul €S

: 6

8640 1,2

9040 activity per
e 11. BL-S640 1,
nmul a Per Vial 25

Leci t hi

_hylpyrrolldone 2

25

35

Bul e BL-S640 1, 2- Progg%%%s gl
Magnesi um Stearate U. S
ule- = 0 3250 Gm

45 17250 ng.” BL-5S640 Activity per Capsul e)

PHTan 15

'pyrrol i done (POVI done)Tween 80 0. 0060 Gm. _
da-fill; Total- Wi ght p 3710 Gm 10 ni: ‘Vialg
ght is equival ent to 3‘56‘“"9

m .

Iene a yi:ol ate to use apply the folExamplado.f or nul a:

262
‘use per capsul e Bﬁmlﬁewl'f‘ﬁt&&&é R 24{%

Be is passed through No. 60 *

th remai ni ng i ngredi ents and fill |ng—|—n't'0' No.
' Exampl e 10.

1 2- Pr opq:/)l ene d ycol atm_,ismoll 2Mr
r-opyl ene. @ ycol atesle, micfo

ed SOdI um Chl ori de, Ll e,

i cropul veri zed Tvveg dlgﬁcChlonde, sterile,

%ﬁ@@lﬁbﬁ&, 300%)1380

000 .
us%enmﬁ

SIZ% capsules

. Per Via

20

5 o S g ON AL

50 *These conbi ned wei ghts

it - 262.5 ny. wwow’f li,lh-$6§05%lb tens Glyrelatd s pessedcthegugh b}p
vity, based on feﬁg E’"ﬁé‘@dﬂlﬁﬁ“g Vit rerRinine R EET A Rang %40
iyl.ene G ycol at end. o ca cul ate the anmpunt of BL-S640. -

48 Gn of
M&he

mesh sHopilapri or to blending and

5.

GaRr mul a Per
10 sterlle

10.0024 G"b 0012 Gm.

00012 Gm.

15-

. of B L-S640 act|V|ty 4I'ﬁe addltlon of
of water?or injection Robvsmylpmohdomc @osipersi on . ha00syGRO 20

2- br o SEL GBrare sy w SRS on 10

BS640 1,2 Propyl ene Gycol ate,
ThixBveighbis pquivalem t@ﬁmmz@ﬂBSe@lS@mmoru de, sterile,

0..008 Cm -
0. Olfﬂam 11 POVI done)

BL-—-SG40 l 2-Propylene Glycolate for 1. M Suspension, 1.0 Gram

. Formula

BL—S640 1,2 Propylene Glycolate, '
stenle, mxcromzed

- Sodium Chloride, sterile,
micropulverized

Tween 80
Lecithin

Polyvinyl yrrolldone
' (Povx%one)

| Blend the above to give

' More of the above blend added for
VNS holdup**

Total weight per 5 ml vial

' **VNS refers to the vial, needle and syringe.

- Per Vial

T f 9.7 ml. of water for 1n_|ect10n results in a suspensi vi
“micr op%verl 7508 mgjg ity per mi, i b @ﬂ 30

*1.196 Gm.

0.008 Gm.

0.004 Gm. -

0.008 Cm.
0.020 Gm.

1.236 Gm.

0.349 Gm.

1585 Gm.
*This weight is eqmvalcnt to 1.0 Gram of BL-—S640 actmty
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15

Jmi . of activityBBiS&nronyteapgiyeaiate §M; suspensions prégaredias desohed aBovedthar 6d as
ggSCf i befd aboVe vm%ﬁggmg %Eﬁg followi ng results:’ - S
St %Lops of Bioactivity [at 23[err] 59 Lossof Bioactivity at 23° Tinme
in Days f .. Yor tot—273—7 —— : 2.0
2144 <5 - | Time in Qgys 1]1. 18oph Lot 2 L*8.1
*6.3 30 L 1 . 1.0 3.3 42 ' - '

0.0 1.1 60 = ] . 5:14.2 16 S o
90 - b ' - 1.1.03 9.5 o Loss of Bioactivity at 4[err]’
Time in Pays | .. ot 1} . Lot 2 2@t SR R
30 . 0™ 1.1 45 2 A x100
1. 140 Lo _ :1460 o 1 20 13 ¢ 2,190 .
1.0 } 5.3 120 25 g1 | e , 180 The dry KR
powder s jare stable for at Ieaé% 4 npnt hs at | 56. §4 -53 The suspensions - °
- exenpl i fji ed above are inpfovedoby the additjon of.og smallszafount of a’' .
nont oxi ¢, pharnmaceutical |y accgptabl € pol ycarboxylijc acid,. ¢g. citric 10
acid.- THe armount of “acid bsed %which is, of|cour®® | addedlip dry formto _
‘the blerd of the other solid: igogredj ents) ip thagjvhich iz pufficient to =~
provide ja pHin the rangefof 2. 8-3.55 upon reconstitjuti on; wthout the added - -
aci 8 thd fornulations 30 L. 99 . pave pMis in ®¥ef{range of - 4. 4-5,
The. i'nprjoverrent s' consi st gf—better—color, that js 15 | ess devel oprent’
of undegi red color on stardi ng, and|al ¥¥LossdfBiREtivitRe4e0f 1 04s in 15 -~
bi oacti ity on standi ng. Qral Broava tabrtty—+rBeagte—begd. Three beagle
dogs (mdan wei ght of.8,20.A§E§ff%méfe'adhiniste#@ﬂl2001dé&ﬁ-' = A .
7-[®[edr]-am no-[err]-(p-{hydrexyphenyl)acdtam dql-[3-[ (1,4, $-triazol-5-ylL)t - -
hi oret hyl | - 3- .20 cephem 4-jcar boxylfi ¢ acid i, 2-propylene -
gl'ycol ate (bi oassay 820 njg/nmgfi) ofally 40 at *#€ses of 130{ny. of o
“activity/kg. in hard gel afin cgpsulges,- All doses3ﬁﬁd concgntrations -

25 yl)t

Bl end t
0349

1, 483, 41
water fo

L 3 e A e A A A 3

S e ity * g

e s

h¢ above
t-he abové¢ bl end added f or _

-Total weight per 5 nm.
|[valept to 1.0 Gram of BL-S640 activity.
e ahd sy2i nge. '

‘to.give

1.236 Gm

35

vi al .
**VUNS refers to the vial
|' 20" 2483416 o

o '35 'UNS hol dup**
1.585:Gn This weight is

reporte
for dif
concent
orally

7-[43-[e

30

35

herein are.in tefms of the
-erences i n-bi opot gncy. 9sun
ations in plasna
5 - S B
r]-anino-[err]-(pfhydi®8kyphenyl)ace
)i onet hyl | - 3-

m-.

of
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addi t1on

St abSthbilitice on stioragt oem@(

and
1 bel 63
d-30 ny.

anphot dric. materi al
\ri zed. ijn Tabl@
ogs ‘adrfi ni st.er €

the .

tam dol -{3[ [ (1. 2,
cephem 4-carboxylic acid I.2-pro
The dry powders are stable for at least 4 months at 56°. . _
The suspensions exemplified above are improved by the addition of a small
amount of a nontoxic, pharmaceutically acceptable polycarboxylic acid, eg. citric
acid. The amount of acid used (which is, of course, added in dry form to the blend
of the other solid ingredients) is that which is sufficient to provide a pH in the

" range of 2.8-—3.5 upon reconstitution; without the added acid the formulations

‘have pH’s in the range of 4.4—S5. The improvements consist of better color, that is,

less development of undesired color on standin
bioactivity on standing.

" Oral Bioavailability In Beagle Dogs. - |

g, and also a lower rate of loss in

Three beagle dogs (mean weight of 8.2+0.4 kg.) were administered 260 mesh

- 71-ID-a-amino-a-(p-hydroxyphenyljacetamidol-3-I(1,2,3-triazol-5-yl)thiomethyl]-3-

cephem-4-carboxylic acid 1,2-propylene glycolate (bioassay 820 mcg./mgm.) orally
at doses qf 30 mg. of activity/kg. in hard gelatin capsules. All doses and
concentrations reported herein are in terms of the amphoteric material and were
corrected for differences in biotpotency.. Summarized in Table 1| below are the
mean concentrations in plasma of beagle dogs administered 30 mg./kg. doses orally
of - the 7-[D-a-amino-a-(p-hydroxyphenyl)acetamidol-3-{(1.2,3-triazol-5-

_yl)thiomethyll-—3-¢cphem-4-carbox-yli.c acid 1.2-propylene - glycolate.

10

: 21
_ : o ' .. 21 Th T 3. . of -
L .- Theaddit £3.7 ml. :
| nj ect | Ofgr BBLSAD aivid, b apEns o5 i O s sipensiohaviag 4%

asuedfofRasiitttd 260 mp AMOSTSkiidityt ed 250

were corrected -
ire the nean
Jkg. -doses

B-triazol -5- . o
pyteme . gl ycolate. -
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oxi mately 40% of the dose was excreted in the urine within 8 hour s
@ adnministration. The plasma half-life vvas about 1.36." Table |.
Concentration (ug/m + S.E) -
rr]-mno-[arr]-(p-hydroxypl henyl) - 3- (u&aatgrlazol 5-y|)th| o- Tine x

et t = = e cotate:

- ) . A proximatel o{ _the g?%r vlvl?s cxcretgd mithg urine within 8)ﬂours of drug
.0 1 0 50 mlmslratlon pﬁnao %wasa out 1.2 ) .
.8 [err] 3215 '-'~-"Table1177+2020

0930 T 137 1.2.4.0-
6.0 . o ';'j"i‘ 3.2 +ﬂas4n&3¢0:centrauon (ng/ml+SE)

2V\HATV\ECLAII\/IIS--5 l;eﬂar ?ﬁ- l--t
J - ani no- [ err] - (p-hydro yphe '“'i“‘.“°‘“‘§ d&nz- opyl ]ﬁ?
p 5 - yl)thi OI'TE ¥ﬁi ephe y('l“]ﬂar%eg)(\ o
Mt c which process Coromsl ses ral Si- ng- the pHm.an_am d| C soI utlon
apH bel ow 2.0 of . .
r.] -anmm no-[err]- (deroxyphenyl)acetamcﬂﬁ 911(1 2 3 - trlazol
th| omet hyl | - 3- cephemsﬁ carboxytic acid or gy hydpate or 10 -
thereof i n-aqueous 2- propyl ene gl.ycol by the addition: of a base
| east 4.0. thus |9r7éC| pitating the I,2-pk %pyr-ene gl ycol ate -pr oduct
s then recovered: 24pA procéss- as ¢l ai ned h 3l m | -wherein
ent base is added to_ adj ust 't he- pH t:0. vmthln'f e range of . 4.0, to
- 3. A proceddas clained in ¢l-ai M7 ak 28 ai m 2 vvherel nthe
a-m no-a-( - 15 hydc @<yphenyl ) acet ani-do). is P i ob(1.2,3 - "tri azol - 5
.onet hyl ] -'3- cephem& carboxylic acid 1, 2- pro‘py1 ene gI ycolate has
‘to 1.6 nol es of 13® propyl ene glycol pet37mj:e20f cephal.asporin
4. A process. aé claimed in any one Ofﬂcﬂc |§B 1 t-o-3 -wherein the"
sol ution has“a pH in the iange of il 1.
process as claimedeéion any one of ‘t.hc’ prcq;pll.ng.zcl a| ms wherci n thc
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-'.'7f[|_}-._[" ]-am n.o a- (p.h'ydroxyphenyl.) 3 (1 2‘73 trlazol 5- yI)thlio- T| rre
{. net hyl] 3- cephem4 car boxyI | c aci d 1, 2-propyl ene gI ycoI ate. 0.08

5 _ 0.3 +0.10.50 -

10 0.75 o 8.4 - .- 1.0

' proxxmately _%: af the do %v?s g(creted in tl'ie urine within 8 hours of drug

mmxsirauon plasma ha el_wes ﬂ)ogt W'%T VE CLAIMIS - 5

s for the. preparation of 7-[D a- -ngneo a- (p hydr oxyphenyl?)

. acetamdol - 3 - [(1,2,3 - triazo %

et hyl | - 3- .cephem 4- car boxyl'i ¢ ‘aci d 1, Baspfaocpqnlcammnq{ ytgxnﬁ&t 8.EDhi- ch

conprises raising the pH of an acidijc soI utlon hayi, §f‘§5€]"&w‘
y

- | D- a- ani no- a- (p hydr oxyphen % ydrexyph s
g onet hyl | - 3- cephelirg-GaHoxy| i B %%1“8 © ca% ::Pa qnc?/a

‘i n aqueous 1; 2- prqp‘)gl ene glycol by the Q,qgl_glon of a base to
ast 4.0, thus precipitating the 1,2-propylene glycol ate product
t hen recovered. 2.0.2% process as- cl ai med 83 «0Ai m | wher ei n _
nt base_ls added ths'bdj ust the pH to: vmtl'slgn Lhg range of 4.0 to . .
\ -~ 3. Aprocess as clained in claim’l “or claim?2 wherein the
®nino-a-(p- 15 hydr@isyphenyl ) acet am do) 848 +—f(1,2,3 - triazol - 5.
: orret hyI | - 3- cephen¥- lz(par boxylic acid 1, 2- &rsﬁg%/égne gI ycol ate has .
to 1.6 moles of 1,2-propylene. egcoI pe of- cephal osporin
#lon. 4. A process asi.&lained in.any one. mf7claons | to 3 wherein
¢ 20. solutlonﬁasalenthe range of 0.9 to 1.5:
process as claimed 4 any one of thc pre@gdlﬂ& cl ai s V\,herm n t_he )
@porin is in the forgp.of the rrethanol ate. 1% Aiprocess for the
onof 7- [D - a- amno -.a- (p - hydrox henyl)acetamdo] -3
3 - 'triazol - 5-3A9th|omathy|| -3 - e&‘n? 4 -
c acid nono - 1,2 ¢gq propyl ene gl ycoI ateﬁwhprocess corrprlses _
I’OVIdI ng an aqueous solution of° 7 - [D- a -"amno - a- (p -
phenyl) acetami dol8¢ 3 - [ (1,2,3 - tridfl*925 - yl)thiomethyt] -
hem - 4 - carboxylic acid or hydrate or -sol vate thereof, and-a
ubl e organi'c conmpound contalnlng a ketonic functlonal groups; ~ .

sting the pH of tRASAVE D 18.-about 4.5;. 3
luting the sol uty 08 &éas 35?41Etﬁ&|pfﬁpﬁraw f 1- 2Rl @mm%aiyl)on 5

ubl e inpuriti esqeta(rﬂc)olsépd(lam n atdrle Saquixiiersetbyd]l-31tapbem-H1c acid
e i rrpurl ties; l.2-pmpylene glycolate w % process comprises raising the pH of an acidic
6' soluuon having a pH below 2.0 of 7-[D- -ammo-a-(p -hydroxyphenyl)acetamido]-

3-[(1,2,3 - triazol - 5 - yl hmmethyl] 3-€cbhbMG-carboxylic acid or a hydrate or :
ng to t hﬂanuerWiteSﬁa 1tbf, o:m aGuelohs €29 gyﬂ:néglpécﬂ) |ther@ddilirCof a tbase to - 39

rystal |l i zati onatdéast 48 thiessrecapitatingthed pRYesD lely prlatg padi Ptahich i shen( 6)
ng t he cr ySt al Iep?gsl?;prggeggis clalmZd '%lal% qg"ﬁﬁ&l fiﬁkeﬂ{ gls a@d&il t@'amJQ

he organi c coge er}hm 40t05 ton| c unctlona group

is a er - sol ublt® keto ai“.lAcbro&ss A cfui -agpin@prd-m 7 15
) -4-
he organic co c ac :{"I’g? ropd)que gr}colatgthg rem g?o g :_pgﬁh%?
pyruvi cor or | evulini (I: phalosporm ‘Zzwitterion. _
as cl ai:ged in any_one o¥ ;alpmaceﬁ dsocl8medh &r anynorecafctliion IStoe:psrh(ral)x th@laa,tle _
and (3) Hare carriBd ou!oll&pndla%e atmraegwf%tgﬁge eratpre ar bel ow 10 20
110, A.pfocess as clai ”&%11 o eo;;‘,‘@om,xgnghgnglagp \Rhé? é'fgn° i s "‘”"(3‘) _
10' . X process for the preparanon of 7 - - @ - amino - @ - (p -
S o hydro phenyl)acetamido] - 3 - [(1,2,3 - triazol - yl)thlomethyl] -3 - cephem -
- 25 cargoxyhc acid mono - 1 2 propylene glycolate which process comprises 25
(1) providing an aqueous solution of 7 - [D - a - amino - a (p - hydroxy -
phenyl)acetamidol - 3 - {(1,2,3 - triazol - 5 - ‘yl)thiomethyl] - 3 - cephem - 4 -

carhoxylic acid or hydrate or solvate thereof, and a water-soluble organic
compound containing a ketonic functional groups; .
30 - (2) adjusting the pH of the solution to about 4.5;" ' a0
. (3) diluting the solution with sufficient water to effect precxp:tatlon of
~ insoluble impurities; '
4 separatmg the aqueous solution from the insoluble lmpunnes,

I




ey S R Sonl 384 G 3 A TS i s o 30 O S et T O T T T SR B i ek A e

suff|C|e t water S added to effect about a 1 1 vlv d|Iut|on 11 A proces's'
claimgd in any one of clainms 6 to .10 wherei.n the aqueous sol utlon afte_r‘
3/

'Step (4) tis treated'vvlth activated carbon and then filtered prior to use i
Step(5)t 12. . A process as clainmed i'n any one of clainms 6 to T
V\,heran n tihe stzartl ng 15 rraterlal i's they4p8Rf- et hanol ate -of . = . . 5.
-afi’no—=& || a°13 Ul\ llml

tugacet am dq] - 3- [(1 2 Q5 B reﬂtosthyjag'teml lﬁylstlff gentdgherapylens giiselxipl affsctaci d.
13. 7 - [ID- a - é*“‘“ ecrig R &t %{ d%% - [(1,2,3 -
triazol + -yl )thl orret roces Sasclaf iﬂﬂflalméwhe&ﬁirtwgim&ccﬁ@bﬁhd]ooatammg -
propyl enq. gl y col at dte l@(bmc functional gj:ahp ﬂa-wa ei')solgble kfdmapid. - a -. -
hydroxyp enyl)acet proc sascg;:l ndtlo al 2% glrim 7 whey exgthecxg?nt omqqqu” - 3

ontal the ou 1s Tuvic

sig- Cephem]- 4 car BOXY/TA Erobdss 46 o mmqfrﬁ/' erBH AL adtiad S0l O tO

‘olele. 6 N0l gs jof 1 2 -arprp))y ecatried a,acmdapefpe reo ocomapi pdra1gR0dribdlos tt eri on.
;|5. 7 - - suftn 0. A aroccsg s cla H:@t 2& gﬂ ﬁ gm%vgl}eremgl Step(@) 2,310 -
25 t 'a20| = ‘mttvﬁjo gﬂ&%& ed in any g%% é s 6 0’10%&1384)@ Ltﬁxe@{s' d nono
-1,2 - p Opyl ene z?dfﬁutﬁ»hkméﬂ P4 ated with activated carbon and then filtered prior touse -
7- [Da no- -(p- cm@phenyl)acet am do] -3-[(1, 2, 3- tr| azol - 5- :

yl ) t hi ot hylI'P- 3- cephbimPpressshis wnedmaewne leigs St 1d e frine
Qe @Ty%ihfﬁ%fimy iﬁgigﬁg %‘% PW& 3.

whenever prepar ed Béétﬁmddh g?ﬁﬁm cdtbo

17. 7- {D- a- Ami no- a- (3p7 Qsad:am: 1d,o21 tlrz,aamdzoﬁ-

- 30 yl)ythifonethyl] -3 dﬁfﬁ) gr—bm mc I&?OXYLLIC cigrl@ nplgiyeda
whenever fpr efdr ed m 15‘8%% E.? i‘g%‘% eg#';;f d 180
7-{ D- a- Al no- a- (p- Qo 0&)’15% am ei’gl 0 losponn :
yl)thio thyI] 3- ce:pttmnn4 carboxylic aC| 2- prop Lqe&e choI
whenever- repar d b B
descri bedﬁ vm tzﬁ I?ef g‘am 5#‘2} io E‘ﬁ n%/ BR e"b'f é?r r?f:}%lé &g “t°8° R?%’mpy ene. 2_5
19. ' 7-[D—a-Ammo-a—(p-hydroxyphenyl)acetam1do] 3-[(1,2,3-triazol-5-

It ]
|7d[ Q [erd] - Ani nq aﬁ;&?ﬁ?}%"‘;’%’fﬁe nﬁ%ﬁ@eﬂa dé% la-p llevze :slytcvlmazwhe@vgrl )thio
18

| 888 85100 fiasors. 30 -
1, 2- nonoy pr0py| eneymhmaedhm-ecmemvatb r yl %1 whirvere
any one ¢f clains ﬁ'epa;yedl_m a Hfbcess subsRptial y as herembe ore descnbed :

7-[D-a- Am no-a- (p methyl)-3-¢ m-4-car 1C, ac .hf v TP e t;: e :vi-r 40 O
t hi omet hy Sascephgégﬂe&% B% y-%‘%uh&h %ﬂﬁﬂ?@%ﬁf Bixt&&i%‘mf a‘g 3

whenever any. one of Exarﬁp’l&pﬁf a process substanti al

1) her eisnbef or e descri b Dy Aeﬁ@*cefﬂde!dt%menyl)acetamldol 3-1(1,2,3- trlazol 5 yl)thlo-' |
id Ex anple § or Ex arrp d?phem-#carboxyhc acid lZ-mono-propylene glycolate whenever .
i Té

i T as claimed in an -

¥ 7-[ D-a- Afii no- w(p B e LA R S ec o iS4 oh i3 0 40

w 45 - , thmate l]t3—c3pm;34}mrbe¢ty adnbxy-lmomo-pmpy ne fly@lat®wbenpvarpy| ene

0 gl yqel at ¢ havi ng Pr;ggrele 2 proces J;lntanwm a5 fiercipbefate depqribed it se{erspeedtera as

" hereinbefore descrIBEE BE.,] x@mmﬁeutghe@m&%malsmm < AdABLAiof O .

st oral or bar erfSer al m&tﬁyl] 3-cephem-4-carboxylic dm, Rimshd-plopyiénel Nglycalaten | Baving .~ 45
.cont ai ni hg as actllﬂé' @ldtx-fﬂ}f’ 2etignrspeotra "Q% elebefore described. -

- : rma mpogifi for oral - or parenteral

¢ hydnexyppenyl ) ac_et 1on s co‘l;ﬁmgx Z%‘z?c ¢, ingfedient 71 D-a-ar!r)nno -a~(p

e yl)thionpthyl]-3- c nyl Oetamidol-23 qu,stl Griddol J5 - t)txroﬁfeﬂﬁu IRaphepipicol at e
"t oget her{wi t #0a smatlai;ﬂe: gﬂﬂtquiemaglygolatéﬁagptber with a su1table phys1ologxcallv 50.

i¢ acgept i r exeipjent.
acceptabje carrier &f %ﬁ?‘!‘nga‘ggu 1ca com osition sc.lzumgbtl claim 22 whesf%xlréth'z [1 1 e
&t -

e Pharfracepti cal conpgmbt wilp A lp Ahyde I bABAM)AcEtamIde] 113 2K 1 SBLRAbILE-
amno - p- (P - hgﬁdhm-y-phlﬁuwl@ addat ,2proggl ne—gl)@ol-ate has from 1.0to 1.6 moles of 1,2-

- [(1,2,3-Fri a8l - 5-§rPpylen le-g]f Pt M Dyl ends
gl yégl atp has froml, )a ethRIdBP- ST (123 - trgol - 5 - W:‘ﬁ §3@e¥9 f4per
cephal os pOJak'lfbxilW ic [ S3 I-Wpylene glycolate is the mono-propylene glycSim

conposi tfon as cl a| meld. Arcombealtmnzz clahmeddn anyt one OTc[atms[@rtpw aImCh@maJl(ﬂD- 2560 _
¢ hydroxyp henyl®Pacet 4 Eé comg? thLl(ﬁ hl%lm%d in éli thereu" cach h unit dosage contains | )

yl) BI ongt hyl | - 3- cephi g4 he Getvelingredis DY e glycotate is the -
£ nmono- pr oayl ene gl ycomt a c‘ﬂﬁpos:Aon:casrmmméd onclaism @2 aubmdnally @nlerdnieefat cl ai ns

292 tO 24 g s eﬁcr d pvith reference to Example 9.
con%

si ti on s A FaPlRetfUFors ﬁ“%ﬁeﬂi‘_‘ﬁb_fﬂ_ﬁ&‘gf % ééﬁ‘"lfﬂt t°P ??8%‘5@%

60 26. A

-cont ai ns _ : from 125 250 or 500 ngy. of the active = - .
i'ng_redient f : : llt as clai ned |n
clai m 22} substantial ly as her ei gbef are desﬁ"l“ﬂuﬂﬂmﬁﬂ Euflmence t'o- Exanpl e

9. 65 - | ' 28 A st abI e. aqueous suspens’l’ orf usLede for* the treat rrent of '

bacteri a 65

'_.........___......_. ..__'..: s .:.'_. "_ y S _' S . T _' . - ik




g _"g\ Yy e -:;:-"'"L

I T

+tions in mammal s conprising as active ingredient at |east 30
of -7- Da am no-a- -hydroxyphenyl acetam do]-34( 1 ,2,3-triazol - 23
onet hyl ] - 3- cephem 4- carboxylic acid 1 2- pr opyl ene egcoI ate and

pH in th§4range of 2.8 to 5.
q0n as cl-
; ngr edi ent . . 30. infectibasbib enaaopatscwsp suwfsrastmnn m;mtanmsm mgml/xal of 28 .

5.

9. A stable aqueous 2%

3 29 Wher ei n t héD-a-amino-a-(p- hyaroxypneryl)acetamldo] 3°{(1,2,3-triazol - S-yi)thiomethyi}-3- :
i no- [ err] - ( p- BRI B PEAY peidd dammenylspe §'VT°€*’1° spdayipg apid in the tAnes 9f; o
4 3- cephem 8- car box3d. AGtadlziaquebnPsupgeasivt ﬁra&ugddy@ahmmrcmﬂmsﬁlgai least 125 5
y 10 spori mgméﬁn! toélthe(mtlve mgredlent rein -
10- 3Ly St abl € aqueoug,es ﬁpﬁeﬁylg’ ﬂﬁmgﬁﬁf ?{%ﬁs%thm.
' V\h ! he ' methyl]-3-cephem-4-..arboxyhc acid 1,2-propylene glycol per mole of cephalo- _
7- [ D8 T am noiferr sl(opnhydteomyphenyl ) acet am doI 3-[1, 2 -tri-azol - 10
thIO A1 ]-3-cephem 4- Ca 3blsaqu uspg_nsrgn eéﬁéc ai 29rv
ol yl ene glycol at i hyl]a:;aclg a‘%«
28 subst anti aldoyon6pylend iyl ﬁte.l nbe or e esc ] ref er ence to

10 or Exasple  1.3B3A smblmhemis fsespertsion asrcd,vamrbm bem ﬁ&mmtldtymsr s

enbei.ngs havi M YT LS mﬁmﬁxﬂgﬂ@e. GRS
lering to the i e G s e e g vneg |
gof . Clainms 13 teff@ihye amémn of a comp sustcﬂairﬁedam :mlyamamﬂ Clatmsa b3/ to2le aof -

2 to 27-@0 a sf {gemmﬁﬂaz@ 2&#8/27&565161’5'@]0&%%3'@8‘1 o 20
he Applicants? Cﬂﬁ §s§4 FRRDne Sikdafied Patent Agents, 43

ry Square, London WCLA 2RA. BaRPMAEIS % plirected in

e of “section 9, subsectlon (1) 6hartdn¢si Ritnemgsnmct 1949, to patent

3,833. Printed for Her Majesty's g%‘:‘g}% fice by the Courier
eani ngt on Spa, ' 19&drereRstMak ShCHiRYicd Ed%zt cflbx?@,sul%&;tﬁgg&mm@t on
8§s, London, WC2PatehyAct r%mm/matéht Nmp1136383ﬁay be obt ai ned. ERRATUM -
&ATI ON NO.1483416 Page 1, lon to delete

ne THE PATENT pekied foFHa IsiptionefyOt e by the Courier Press Leamington Spa, 1977.
5/ 2 " Published by m@gg? Office, 25 Southampton Buildings, London, WC24 1AY, trom
. : which coples may be obtained.

-

_ -ERRATUM '
) _ SPECIFICATION NO 1483416
Page 1, Headmg (61) Patent of Addmon to delete whole lme _ |

THE PATENT OFFICE B T
22 November 1978 . S oL Bag52435)2

A



