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agreerge;;,r, M th the pattern and spectrum 60 of the conpound obt aiFned in.
Exanpl an ig m¢ of water there is suspended 0.50 g of 7-[2- (2-ammoth|azol-4-y|) (Z)-Z-methoxyrmmoacetam|do]-60
Exanplag1-dheByi10-1@ragdi-5dyBiomenticepreBen-4-edrboxylic acid, and, while the suspension is stirred at
[err] -2§°zr0(42na¢fraH@bmuamlsoldtmyllo)H%E)ad@dmrﬁwx Tt ofdracigble miatedd! rszhe{rédloffrret hyI
H- t1§taf"é'féf"tr935$|5t}’qulab?$ﬁf ? heS'e%‘ﬁch%‘H‘F'ﬁﬁ’jk?’?t?'%ﬁéFQﬂe¢§’ by filrstesiny ed i ri510
e of '"Wff"F 8"65'(9}’?{ € updpr e ‘fcf/‘i'ﬁ’ sa' mHg) fog abput 7 “%i 48%
% 05ba
1

| aQueOL? sa"g %‘y ol s 8'°°ﬂ?8' S&dhY '"5%? VARCRONRRR Y s been. 65
Ca, N @fg,e 24N a small. armunt_ i s separated off and the

: rerrmnnmagmsojsaras@nasrstmrsorBedaat [err] for 2 hours, whereby col ourlessg
cryst alls paeiseX-a diffcaation ptten S1dyR; this odaictds ideptidabaithaik doynpbunk bbtaiheddm, washed
vvith sareteand dried over P205 at [err] under reduced pressure (about 1

or 2 out 10 hours.0.27 g of the said carboxylic acid-1/2 HBr[water

| Contzs f‘ﬁ Ln.r RerO b BlsBG e 5L RPrEAR RN RERGE AN - 2omet b GIRRL A

“anal ysténﬁd H tetrazol-5-yl) thiomethyllceph-3-em-4-carboxylic acid, and, under cooling at 5°C and

.5 Cal eﬂlmné:vz :34 ter ble added Ohe MutidthBelabtditied is filterdd tFKaUg’Ntelth{Tra?dé Mérk) ankd, - 3. 28;
: N 22. SidsheBmwijth SmBdlrd (Ra¢eKiBe &b e | dnd whizBI0 m¢¢|. Thrarfijtratecant waghing$ere owthed and, ray -
dl f f r a’@@qr EFW" §°§PPF’ Qﬂf""ﬂ*ﬁsg‘f ft?(ﬂ'lﬁg'( argiaddedThe (n@tqrq 'SSttf"P @f 2t IFq”fFIa[' aften ()

: Vél t po ;el:)a]en't1 rg:lrfu éfpé Igougs i 4 lsarecollencted 35 '
o B R

Htet rzmp aterrebrﬂerqa alssfeaer KPfWdrg the
sus permaemenss.czsgel rlbrue)dn aaes.za&‘.r u.meﬂreadce diresSuré.BYah3 Gbte pidcedl H;Hel’eQPe of HBr is
add &8 .obtaingdeslolg oamesmncambxyunm mbrboeydmcmrrldal is filtered off 15 and thes’

filt ratEée"?estabalﬂF'IV#'%(&stivN% f?ﬂ'r*zo’lG hours. The resulting col ourl ess
ras%@f

crystal g} fg%ﬁé 15 washed with water and dried over -
'P205 tTh A WoohBFtdbnd OF about - 7 “hours. 0. 40
g ofaot NeMHb s B @>&¥3L1§57a§é1 Ble ﬁiﬁs@d@ﬁ eﬁare@ﬁ%é&efhm is g
obt ai rareabr&m—hfﬂer ahnmeaamae&trzesﬂar-em =509Hz}, §.80(TH, £|ﬁ!jlé’t)], H, &aab eg: C -

- 34. 81 J=Ftz). RiDBIemit 17208 8dtamBr , 7. 24 20 Found: C, 34.46; H, 3.31; N, 22. 60
: 7. 3igre powder X-ray dlffractlon pattern ofthls product atteststo its crystallinity. - 20 | n powder

r
: E gjf"@HaF'a ggofzpesot bondaeReme nohydseshloridebtajy dptihe
I or urs
corbrn bR E,ay L R
uaaeereaaaasra ,gmn )f % ﬁaxe’f |
-rret hO)éydtéﬁtﬁl%ﬂﬁ'-")lrsg aihetiby €3 eurre hyl - Htetrazo ---y :
thi onetMe}wta&rmhly&@r;HANgﬁg&MW@lztncrd and, under cooling at [err]. and
‘st i 'cdm @r'r' N, @259 €¢, 382 added The sol ution t hus obtained is 50
filter “'T"nF "%l’rb‘ 34 CAFD8\ and washed with a mxture of acetone
(65 [ rPf?‘”%?ﬁ’é’ Kqetionaan &“F]”es' ‘f‘ﬁé" uetfs idantical it ‘Wa%‘?mpﬂﬂ‘é’ obtpled /B FIAMAR] and,
under coolrng at-[err] and stirring, 23 [err] of 12N.[err] are added. The
: mxtsurcemms stirred for 1.5 hours and after 30 renoval of the coolrng 55 _
" equi pment, stirred further for 1.5 hours. - The resulting col ourl-ess crystals
- are colt eﬁtrcs!all"@@ewatcidseltcgmawgfonemelrect@mdmﬂ@rﬁmnqmmzhl-«emezlfzerr] of acetone.
g A hunimethexyimey @ﬁta a’el -3- Rr\hmehvlﬂ§-tqyﬁebavlea'°whﬁ&e§wr3rﬂr gﬁweaw’ andeddh t hr ough

M e

rreasura aﬂrmoaecaasﬂﬁc@o rsar cra%%@zl@amﬁ.bihramwﬂzr- -
desi C&&tlﬁﬁylmmd&étaﬁvﬁﬂls@m“&ﬁmmrﬁml ByiGiRetRICape-3RMmacRbok/lc AdiLsra sat & 35
‘obt ai reestd hetgf, oith Hitver8&i.d. car boxyl i ¢ aci d- nonohydr o- chl ori de."

35 EPer?en@erpceamgrensmFem} waare'euC€or®Br'seseaiz'ampsmeeoffmrn 0510 Bmolegperl 6 6-'73
Cf, 6. 17 ,




Found : C 33.59; 'H 3.56; N 22.16; s,_;a_zg Jerrt—5-94 Thi's product

contains 4.6% of water (K F., calcd. 4.79 acetone. 40 NMR- |}
(90 MHz, [err] : 3.57,3.81 (each 1 H, do m 93(6H si ngl et {kP :
4.19, 4. 38(each 1 H 40 doublet, J= 13Hz) ' N J=5Hz),5.73

Quartet, 9HZH%66 90(1H; singl et) 9. 78(1H doubl et, J 5Hz) | RCKBr)[err]:

1770 [é‘rr]la@?ﬁ e powder X-ray diffraction pattern of this product

attests to its crystallinity. (2) In 2 [err ] of water there is suspended

0.20 g ObbthiRgy if @ERAPSkduft i9sebélaBB IRARAIREMbIRRG SiRutBRis lirRadt Atc thldhoth3, vleRYF

and the SaIGIRESHGAIsisBpatdté Sut THe Erystd|€drs follbddd by Bitiation, wahed with Wale afddties bvep |

st i rri ngpP-Ogatefrengder reglu@ld pessuexiabaut iImmKig) férlasout 10t®uG! 0.27Qrofthe saldmrborgdiciadid- 112

crystal sHar{eaterc;bme-moém»(lbwlfqomamdP\omeams#re@dweth wat er and dri.ed over '

[err] uﬁdéfe"reéﬁtﬂf‘é'ds'f)‘rc9§sﬂ ag&\%gie 1 nmHg) for about 5 hours.0.17g of theS
tal

sal d car b@?y? Cg%‘gipl” gaé% er content 0.9% (K. F.)] is obtained by

1980 ( nal ysi[err] 50 .Calcd: C, 35.97; H,3.40; N,
23 59 [erTh pov?de PX-ray diffraction pattern of this product attests to its crystallinity. _ 30
Found: 1€, 35.95; H, 3.11; N, 23.49; [err], 3.08 In powder X-ray diffracti as

and IR vé*aanthl S product is identical with the compound obtained in
Exanpl e .1.In20ndqf satethere is suspendedOSOgof?B—[Z-(Z ammothrazol-4-yl) -2- methoxvrmmoacetamtdo]

55 To A g%‘é ftgy 1|-|ﬁ raz%ﬁ]vl)tgemthgléqe h-E 8 Eépﬁ; %a "?“ﬂr nsion is stirred at
h

| is filtered off
[ er r] [g @ﬂﬂ 519 géso bso_: small amoun t{ .
- et hyl - ! Jvaéﬁeaﬁizﬁ W) ah5dny e BBUR Wﬁr%h&i n»%’ﬁ.d a 18

hal f - rTDbmglbf&hdkfald[cﬁbé)]yllﬁcldHE’HBrﬁ@ateraontcﬁqtmﬁ%(lelsmsﬁﬁﬁmﬁtﬂdm@bﬂ@ pBocedure.
cryst aI | i ridenfeetal analysisiCssHi N.Os%a112HBdi ng one nol ecul e of
[err], (":‘zlcieﬁﬁ‘rﬁit H|3e?,9d1' 22. 8"6§f 7.24

4-yl) - zuq?e ﬁgaz di Ira(;l;tlon(lpa em arH:q:L Ea %&ucp?‘sde tlc%lwlj]ftg AREErAY) l‘l-’j 3 hl Ormt hyP

] ceph- 3- 1 ecu err
conpri segmreaegqt%l ng [err] 12-(2-am noth| azol -4-yl) - (Z) 2-

met hoxyi &kdappreceet am dol - 3-1 11 - met hyl -
H-t et r @8 ol(h5 72D in¢ lof etobérpbrp erephsp@ndsdﬂﬂs @@fﬂb&dy-lammomam—&vm-a- rs@hdxyiginogge- 25
ester t héﬁ"é'éﬁl-3 “\M"teHW ar-:e Jrazgl-5- rll‘Br;wrr;etsvllcsph ?s@ G@:‘?@‘S’"%@(ﬁ“gﬂ:ﬁ ’FQP"UH aﬁﬁrazd
1 rare u
Wher ei n té'f ?% 2 ﬁ g Gg@ﬂ (Esﬁn( r@n 63?3 ;ngghaﬁllt:ﬁ:a wasé:ngss%re com per

ash
under coo 3.m¢ of 12N HC¢ are The mj xtu is stirred forlShoursa dafter
4 obt lsﬁ"%‘efﬂ:dv!i\ oahémt hg éamal-rﬁtt ittreS ARG G hoL 1 cHIEUTRES tRBisaftlcbilecied 36
stirred @ithh gadsliltérahd wadhedwith som/ﬂeroe&ytoﬁamumlde;&&gargastvmcs ispedparedbypasditg The
cryst al s gasesushistdgercthedgloybdtielcbntaining watenisphsed aviet the atmierystaischt te ragdf b9 er
) R S S AT ST
“F)]is
obt ai nég %a'g g ﬁ}%’s& ,ﬁ"'dgz ﬁlygrr?ec {:%{anal ysis [err]Br) -
5 Cal c ; 55 ,21 ¢¢,Bh7 7.24 Found: C, 34.71; H 3.28; N,
82; Br Fofndd@, dsl?,s(rKBJsb [Nopa.16; §,4899;[cersds- | act am) The powder X-ray

d| ffracti dhuspa:tdmwntahisﬂd%cﬁwpueddtﬂ‘ctal@tt:t Boitasd t10pprhefagetyst al | inity. 10
10 Exadpl &MR (P%MEOD )°o$ 53\3BUeach Hddeubies, Js gzl f BRiGH. gndie). ?1%1“33(8“'1 1H, 40

2d 5273%{%15 d ST%HC%QOQM et), 9.78{1H, doublet,
L0, g e T ;;j'* L e

P G Jgﬁ(v e g,,, @r boxylic acid, and,
whi | e the (awnsrﬁ?uth%ra ;ut,see, °@oﬂ§ ged?{i i N T TR
sol ut i @as aBve bR thd fuspA6iBSlis sifived BBd6PC faMWRutéafiin l%&ﬁ]rt&ﬂf&nrﬂ&t #£dhaite is dbsdrvddlirer eds

of f 15 anra ctylw@l férim)iThatesultig ce;tstarsrami:ometctep ey filjratfoa waiidlvdt water aid@riedawern Pdsng

col our | eysdegreguded bressyredatimgé 1 momHgfotapoftiSihpyra0j19 of the spidl cophaylicpcigi 2HCfdwater and
dried ovENtgode He.F.) 'éP'i’ "‘Eﬂﬂ!é’r‘eqb m%&?éd‘ﬁ?essure (about | mHg) for about 7
hour s. 159 @f;g(é?;s'zﬁ @ﬁ%%z kid-1/2 HBr [wat er content 0.5%

(K F. ) a3g gl,_'pgnt vz pg ocedure. Elemental analysis [err] HBr)

Cal cd: C, r XHay da‘frgcgon Nxd lﬁ?al% s thiSprodutt Bﬂ'!emal withtompoutd ob@ined in Exa%ple
N, 22. 60 1Br 7 39

I n powder X-ray diffraction pattern and IR, this product is identical vmth
t he cofPp&EMMSoDbt ai ned in Exarrpl e 4 Exarrpl e 6 25 (1) In 720 [err] of

acet one thler staqln er}:‘e ltc on ?ec i ammo raz L @mQht-yl)-{2) - 2-
met hOXy| §\§ inga %ffg&;{lpfﬁr a-( tgl ) ;nl%h Gof Sza\)hcamdandahalf
t hi ometh e@@p% -car oxylic ac , er coo |ng at [err] and.
stirrimsg, 272ABIQEers}f09$roWiﬂn@|’a cr&ﬁtﬁlhﬁ&iﬁﬁdacn&?i&c@ﬁirﬁhgGﬁhrﬁd’lewleetﬁﬁaz-ﬂedunomuazol 60
fi | t er ed syHDaghetGayimireadetaradhd-3iManieihyatttitetnzsFadithanedthyt ceph itemr"ecatbbxsaeeﬂ)ne
(65 [ er r prcansifupataspie 8f HGd ror HBr. Whieh doripies rescting db- Rd%‘ﬁﬂ’ﬁ%'é'%ﬂ"éﬂ'@:lﬁrﬁt ned and
under Cog]eﬂgiﬂ?tm csta °étﬁ% gethy HigtrazolS-yigiqmethyticephy Remedcagboxyligacifofa alt o o
m xt ur r f i 65
sl s ) r§e§d DA R Bl BIRBUr S o (07 00N Rl _
are collected 30

35



with a glass filter and \Nash_e_d__v_\n,_tJj__SDD_'-Per—H—'—of_ acetone. A humd nitro
gas, which is prepared by passi ng gaseouy I kgogen through a bottle o
contai’ning water,‘'is passed’ o!“‘“\l“ﬂ“”iﬂ!ﬁ&“stals at the rate of .1.9. _
(/mn.. t033I/mn for 10 h s (water content 8.9% as
measured for a sanple by K F.) wer‘e dried over silica gel (blue) in a
desi céa.tfor under reduced pr essure By t he above pr ocedure tIGerzessa‘rae BS5 5.
obt ar het—65-6 18] of—the—sard Cal UUAyrrt, acT o= HUIIUIIyUl u ctortde: '

35 El enental analys[err] Calcd. H, 3.68; N, 21 92; :
S, 16. 73, ng‘m B RSP0 e st S mygy- T rgeop; [err].,5.94

Thi s prodtfee™ %H{Ca?’r%e'?r“' ﬁ 'é r C of
acet one. SOQem{H&ii '"gm ﬁﬁﬁerg %Kgga""?%%' acelgcsﬁ“{ﬁ'e%& ﬂ‘ meHz) _
3. 93(6Hs s nghit sél:cdlrangéCﬁ%?%&erAHeaqté@uﬂ@N&hﬁbvateﬂ— 13Hz) , 5. 12(1 H, 5
doubl et, . S&H#)ibibtic3thaosilon Ghig dotprised a erstdliiria hemiG@cid x(ths tbfinad inghiet1)an®a 78( 1 H,
doubl et r@mmylkalirﬂ(t#(mqrfmem]'alka:hml{aBrr]-Iact anm) The powder X-r%y

di ffraction ’F‘B’PW‘@F‘PH‘H%" ‘S‘!ese"t'de 1“{"5‘0’&‘?%{' 5.‘?‘I"isr*1\"@9o L("2)‘*'I n 2
me. of V\‘%tc%rrbo aFFe g E@:ﬁ %lg rein com Xr nrsstoredlnasealed 10
aci d-rmnggﬁ( ?é‘H'i’S‘r“&EP"& ’P&f°ﬁ%’8’"%{° ngeﬁb \?e a'?ld Phé peAsion is =
stirred alg 2 trkf.rrgtfccérrquatr'ahlgc%&d('rb{%dmsQ\ﬂ%ﬁn%a@éaleﬁtcbﬁtélhéﬁgavéi:u@rh-@émvlaﬁ
observed 19, A ghecetddbeofdingdb ay of QiR 2 to BlaGostantidil bs ha@inRlesttbeaiveth eafeergotolagodfed by -
filtrati anespeviiisbathpwst h water and dried over [err] under reduced pressure .
(above 1 mHg) for about 5 hours. 0.17 g of the said carboxylic acid-1/2

HCt [weater content O. 9% (K. F.)] is obtained by t he above procedure. .

El emental anal ysrs err] - 50 Galed—C—35-97—H-—3.40; N, 23.59: [err],

3 32 . Publlshe:n;y 'frireHP’a'lema,(e)sftﬁvc.: sz?tg::gagﬂi; grnﬁ::;:,m Lo::'o'::,mwccg’:p‘l':; ?:mhghmem mm C 35 95

H 3.11; N, 23.49; [err], 3.08 In powder X-ray diffraction and IR val ues,

this product is identi Cal wrth t he: corrpound obt ar ned in Exanple 1.: 55

CLAI V5

55 1. A crystal li ne” heni - aci d salt conpri si-ng one. nol ecul e of -
[err]-[2-(2-am nothiazol-4-yl)-(2Z)-2- nethoxyi m noacetamni do] -3- ((1- rrethyl
Htetrazol -5-yl) thiomethyl]ceph-3-em4-carboxylic acid and a hal f--

ol ecul e of [err] or HBr. 60 - 2. A process for producing a crystalline

‘hemi -acid salt conprising one nolecule of [err]- [2 (2-am not hi azol 60
4-yl) - (Z) - 2- met hoxyi mi noacet am do) - 3-[ (1 - met hyl - : ' '
Htetrazol -5-yl)thionet hyl ] ceph- 3-em 4-car boxylic acr d and a hal f- m)l ecul e
of [err] or HBr, which conprises reacting.

[err]-[2-(2- amnothrazol 4-yl)-(2) - 2- rrethoxyrmnoacetamdol 3-1 (I _ _
-methyl-1 Htetrazol -5-yl)thi orrethyl]ceph 3-em 4-carboxylic acid, or a salt
or an ester thereof, with [err] or HBr.. 65 3. A process according to d ai'm
2, wherein HC or. HBr is used.in a proportion of from0.5 to 10 nol es .per

65 GB 2 036746 B s 5 nol e of

[err]-12-(2-am not hi azol -4-yl)- (.Z) 2- met hoxyi m noacet am do] -3-[ (1 -nethyl -
Htetrazol -5- yl)thiomethyl]ceph-3-em4-carboxylic acid. 4. A process
.according to Claim?2, wherein the crystalline hem-acid salt is collect ed
from an aqueous sol vent sol ution thereof. 5 5. A pr ocess accor di ng to o
Claim4, wherein the aqueous. sol vent is water.

5 6. An antibiotic conposition which conprises a crystalline heni-acid salt
as defined in daim1l and a non-toxic al kali metal hydroxide or alkali . .
metal salt. 7. An antibiotic conposition according to Claim6, wherein the
non-toxic alkali metal salt is sodiumte, carbonate, sodium hydrogen
carbonate or trisodi um phosphate. 10 .8. An anti bi otic conposi tion

according to Caim#6, wherein the conposition is stored.in a sealed :

10 container. 9. An. antibiotic conposition according to Claim8, wherein’
‘the seal ed container is a vacuumseal ed vial. 10. A process according to
any of Claims 2 to 5 substantially as herein described with reference to

any of the specific exanples. Printed for Her Majesty's Stationery. O fice,

" by Croydon Printing Conpany .Limited, Croydon Surrey. 1983. Published by
~The Patent Ofice, 25 Southanpton Bul di ngs London WC2A 1AY, from which
copr es may be obtained. o o




