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m croscopi ¢ observati on. These product also fall within the scope of this
i nvention. In terns of stability and purity, nis preferably in the range
of _ cially preferably in the range of [ERR], in which case
t he conpound (1) is in 15 crystalline form Froma conmercial point of
vi ew, such products are desirable as 15 having an n value of about | or
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conpound (I) may be used as it is if the included organic solvent does not
harmits 5 stability in storage and its usage.

5 The following are preferred nodes or enbodinments of this inventjion (A)
The conpound- (11) is dissolved in st¢h aSoBuent: assnent i oned above,

foll owed by the addition of a cal cul ated anount. of HX (wherein X is as
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dried, the hex hydr in ghe qrder g;@th $si tf@le@fmrate
monohydr at e an anh ?%1? ?j;%g‘saﬁ ﬂé% M %ﬁs/ess 45
t han one nol e of wabEm herem dCXm mgmgﬁ,;ea;‘;ed) in_
t hese hydrates and buol l,afothowed by4£he 1ti5heoch dlwnd:o nig f the sohsxos.athb S

di ssol ved in water (Bb &5“ . $hug o um,
pot assi um and T'i t hi d§'§< %}ﬁﬁ%w &ﬁé@é; Q"f“"bﬁ % ) r{géxt; £ ththe
addi tion of HX. By momdhlymgte dhﬁﬁ/d att iobtained [hethe ofdeLAipitivhad) withigo thad
begins to precipita eefr\xﬂsqféwlsg ccnhaeneér(a,bswrh'pct;ommwoe@ed) in thebxdailtweeidar e
recovered by agpr oc@&i IQ‘h.g fi el

crystal s are oFi ed, . ‘mmq‘ﬁ dsf.;fles?;h‘ét (ﬁp ¥ ?%gﬁﬁble%%ag? A dﬁk % rat
nonohydr at e and anhVigr @éudtingr meiximint mﬁltemdd; m nedessanyr ahelr thenBilvtateois edixedwithithe es s
than one nol e of wa%fegelgperomile pigi b‘s ifihhe enntqn rge?ra l;eaz (Prist he
hydrates and %hydrgﬁ centnfu1 ar nz Q}ﬁx itépr@sul% Elbe gE 'tsso
salt and the af or engshy drﬁm@ agRhtJauthCas & 1V&Nphdsphoyiel

conpound (1) is sol amrphous pewtide df &gﬁ%‘mowmpﬂr@ (l)elsgbtmn rhpxtsuhlegl S

e 1 e S s Rl

sol uble. The resulting preC|p|tates recovered by a procegmre such as 60
filtration or centrifuging are' dried under reduced pressure and in the
presence of a 60 dehydrating agent such as silica gel or phosphoric
anhydri de, whereby an anor phous powder of the anhydrate' of conpound (I) is
obt ai ned. The resulting
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crystals of the contenplated conmpound (lI) contain 2 noles of HX per nole of
starting conpound (I11) as confirned by elenental analysis and titration or
ot her 65 quantitative analysis, The crystallinity of the conpound (1)
may be established by 65 4 1,589, 841
4 mcroscopi c observation, polarizing mcroscopy or X-ray diffraction -
.ui ysis. The infrared absorption spectrum of the product shows naLyow
arp peaks unlike those associated with the non-crystalline powders. There
af e. cases in which the evidence of -crystallinity disappear$ fromthe
paudler. X.ray diffraction patthi®dthen 5 the water content of the-
cont errphﬂdrasdopirr memhtmnhmﬂarhe@mwreﬁumeﬁ X-myIdE&Sctibhamlymeme 5 nmol e by; dr y| ng,
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a pol ar sm" ati P 1 % ‘°§ e nodes (A) -and
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so o) ARt SO G TR IR i of sodium
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terl?nmeu (gggepgn urinary; “£’c eEacl:‘:mn%i; gb zawgarfat:zlr ;’t edd vul garis,

1‘_. -

Pr Ot eusm&iE, ol is used as a'

| ocal diositerip Eﬂaﬁaatm Qﬁd sll)lr_' t &idgrarh rlmﬂy wmmt ma ‘oA d aausly sol uti-on

c nt ai xs_med ease“ d?ft tha”hel 6% und (L) per
||||r§E Jfgg‘ opmue 4 f tgﬁ ﬁr “hJPPIRts. Pdr 30 the

managenent o an url ary. tract |n ectlon caused by Escherl chia coli in man

or nouse, the:' sol ut i okeferenvie fixainplg ab éon an anhydrate

basis) of érﬁv eﬂg‘g %‘%{dlgdﬁfﬁﬁ@&mlc)(%’ Ta’@wmaf Fltsgpaﬁwe'a'& wei ght may be

i nt r aveRBREYA DO i WEFEG 88 |y in three divided doses. It will be .

umierst@p%ﬁtmteﬁﬂ@pdcﬁu@q@apalhﬁﬁn) covers conpounds of forggla (1) as
defi ned above tSopbWdeexuswiutens FDAR0P ®xi c,. 0.39 Bég/mihar naceuti cal ly acceptabl e

carriers or d| 40 Ref erence ‘The antibacterial potency
(interns of e’%ﬁ% "V of the col ahied compound (1) on an
aghydr at e basi Eschélﬂ'htacoh -1) Ant i bact eri al. IWmlum (agar dil ugs on)

40 St aphyl ococ&?éﬂd'arﬂwst w@ DP9 P - 0. @Qmﬂ&’ m St aphyl ococcus aur eus

- 1840 /Fgé)”%cherr chi a c(b 3‘“@? JC-2 0.2.

ncg/ m. Eschi err e 5. m:cg/ m 45

ESCher I(thz&:lmd)loklcify (Enouse, mtrapentoneal) 1 56 mcg/ m . 45,
§b5| ella pneum)nl ae DI CD >20g/kg 0.1 nctg/ M- Proteus vul gasis | FO 3988

6 m:g/ r? he a 8t ?o'ﬁlrﬁ:t)ggatg ?eﬂtige to ﬁ &ggr?ole) mlxture of the coQte%glagE g/ m ( 2) Acute

toxr Cityp

[ ERR] It should be noted that the contemplated c&fipolihd (Incfithie itventioaintay data rel ate to a
1: 1 ( byassusiced tapjoerie formfon; tadtomeriretionpisshewn bdepound (1) and-sodi um
carbonate. It shoul d lb_'e not ed that_the C(R,__grrpl ated conpound (1) of this

i nvention na . -
y )\ l Hj,__N - CH s—J\ _N. 2HX. nH0!
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assune a tautomeric formon tautorreri zation as shown below [ERR] 55 7
1,589,841 buffer, pH 6.5 0.2 nvVmn.; pressure 4.3 kg/cnR; recorder
sensitivity 10 nj.[ recording paper qneed 2o mpmn  (4) 1n the presence of

phosphoric anhydride and at [ERR]g ot the- cryst alrs ‘bt ai ned at (3) above
were dried in vacuo (2 mmHg) for 3 hours to obtain 9.8 g of 5 powder
of said carLbefxyI ic acid di'hydrochl ori de 0.:64- hydrate. Water Content: 1.9%
5 Content: 1.9% Based on its powder X-ray diffraction pattern, this
product was found to be a non-c¢rystalline E)owder Chservation with a

pol arizing mc shawed that rotationle8%8he: dHidct stage caused the 7.

product to gpreduce iguffes, gH @3¢ 6.2CHIMM!; pkéksure 4.3 ké)&&ug&ofdepséﬁﬂww ® mv;
prisns, attesting taeupdlnza#peamesmﬂﬁmnmd therefore toa. 10 crystal 1ine

wd 5) In 200 Bl
B(r)odﬁ::t gb% ai ged i nr%b)@gi %ﬁg(" °§%‘;S,%° fﬁ(’sp 3’9“’ ehg'eﬁ%tn tq’%ﬁ%ﬁ&] g@?‘gﬁl on

was passed thréugh. apmlewmmd) arfox maihyénas‘aﬁédudetoem irdrﬂdGth&f
(OHfornm over a- per¢ and the col umm vvas was

with 300 M of water,, ‘isgﬁﬁ"’ : rvpmm %Enf"n’”ﬁ? oc%pe%ﬁ%eﬁm [2 -

[ERR] - [2 - (2 - infofal orro elaused4he rh Qnterfe

(N, N - di net hyl0am nct)lrougl'etlhgsb Nicol ptisms} sttestingat optr&l an:;dtl]obimmm‘e re to @- 10

cephem - 4 -.car boxyrystallingipgwderhe wat er content of this product was 3.20%
with its purity as qsf qf %mfiohyat&'“@tt SRE6E: 30 Lotick: GINATRHRHAPi G R

99. 2% on an 20 (3)uRyY theabltidnasas Sooled to 10°C. The solution was passed through a column
20 Exanple 2 I{g 30 rﬂfllﬁfml/vzitA@rbevlm@rademsnk (OH- mTOVE dof:@(Emmu(eQ -
imno - 4 - thla

di met hyl am no) et hyl ]i2 difiiho)- - yl] iomet lgn -4 -
carboxylic acid obt a:eptedl +41 Ex icetcfﬂ-'tliéjwaeaadorﬁémt of this pmﬂﬁhuva§3 2091, witB it
[ERR], 5.5 nl gf 121w termiged By high-speedHiguideghingmateasanhm deing 198.2%,26n ardded.
The mixture wa$ sti*P rﬂ‘% 3% hours and then allowed to stand at [ERR]
overni ght. The resultl ng crystal S were cobkm@@l by filtration, washed 4
tines with 20 ni port l‘ofrmteh)vleree;tl Vedldetgmﬁéa atﬁd-(dr-umdlo -By thMoltnbove

procedure there vver | i @P];(Zep g g 6N ‘;{Fﬂyl ‘“@%ﬁ‘
di hydrochl ori dzs di h da Greing & 5°C, 5.5 ml of lé‘fg
at 5"

30 Cal cd. C, 34. @aded Th mikttﬁ‘& was stied b9 38furs and@hen
33.94; . H 4.80; OV?QH‘E'EOT@Z"S““'“S yst F]&VG!.QSCOMMF b}Cﬁiﬂﬂt&m waslied 4 times with 68% :
35 Fou ml p gﬂ met yl ethyl ketone and dried. By the above procedure there -

35 Exanple 3 In 1.5 r’rt.e °b wat er e o cr?'sealsm(/z)afssm f’%ﬂs’%ﬁyhc Yif ldodl%y:gmcmof'd?%hydrft?

- imno - 4 - fhiazoli - [2 - (N, -

di met hyl ani no)%’t hyl ] ﬁi‘ﬁ&'ﬁﬂ;a“%ﬂ?%z;gm-%%éﬁ 2?’5‘?‘ Nyl e 317 cephem - 4 ¥
carboxylic acid as obtai nBeundn 40, 33.94 2 ozrnd CRI1. [SERR] 0.7 m-
of 5N-aqueous sol uti on"‘@f"vt te dded 40 FoI | owi ng the addi tion of
11 M of acetoge, the mx ‘% Sgtlrred at 100C for 2 hours.. Then, 5 ni
of acetone-were further a -and”t he mi'xture was stirred-at [ERR] for 1
hour. the resulting cr. stal S were col |l ectEcmple ¥iltrati on vvashed 5 tinmes

with 2 m portions é’f&’ﬁ FeoWas ¢isspiyed OF $°fl' 9 C 4t hen
dried in 45 vacau.,%,az P im ? éﬁe g E (ég '
t.10n30f

di hydr obr om det0di hyﬁxanpﬂae 1(25, n&Jl\dR oMrin of|5l\t- dquédd bdlZ ol.i e
5-H), 4.26 (d, 7-H) mbofRcstogs, the lﬁu{uERW}S)stlrer aaote for 2

Suftiel) The oyt SR M A rf:tr“@@gt:t“ e P e o

diffraction and pol @ith Z ni) @orftioss T26AMeCand@AHEd ahd AR The Broduct was then dried in
Exanpl e 4 45 vacuo to yield 0.56 g crystals of said carboxylic 4e@ dhh ydrdbrorhide Eﬂhydrﬁtewat er 45
were dissolved 5.26 g of.-a |yophilate of 7[ERR] - [2 - (2 - imino - 4 -
thiazolin - 4 - yl aceltIMiRr Hz, ig D0} 4 322 (sthiaz SER), Aci616d 17 zam 400 h -
yh Wm,SXC 2),-6.88 (s, 2xCH, N; I(rd%h’!’)l -y, y
The crystalllmty of this product was confirmed by powder X-ray dxffractlon
and polanzmg microscopic observation.

35

50 g Exam e 4 - 50
(1) In 50 ml of water were dissolved 5. 26 gofa lyophllate of 7ﬂ [2 (2 imino - -
4 - -thiazolin - 4 yDacetamido] - 3 - [1 - [2 - (NN - dimethylamino)ethyl] -
1H -- tetrazol - 5 - yl] - thiomethyl - 3 - cephem -4 - carboxylic acid prepared in -
: a similar manner to Example 1-(2), using 15 g for 5 g of activated charcoal (the ~
35 water. content of which was 3.2%, with its zwitter ion component as determined by - 55
' high-speed liquid chromatography being 95.5% ). The solution was cooled to 5°C

zol Iaﬂcov T glg vayl?e%%h% 5 lof azolm ‘ﬁ %l) : ll‘jir_gphlhz:g t0 15 ..
-y



| H- tetrazol - 5 - yl] - thionethyl - 3 - cephem- 4 - carboxylic acid
prepared in a simlar manner to Exanple 1-(2), using 15 g for 5 g of
~activated charcoal (the 55 water content of which was 3.2% wth its
“zwitter ion corrponent as determined by 55 high-speed |iquid chromat ogr aphy
eing 95.5% . The solution was cooled to 5C 1, 589, 841

d 18.7 m of 1IN-HO were added. Upon |yophilization, there weke/

i ned 6 2 g of said carboxyllc acid [ERR] in powdery. form Water-

ent: 4.2% (calcd. for [ERR]: 4.3% Elenental analysis, for [ERR] 5

d C 34 56 Ho4 19. 15898480 15 . 11. 33 8 5
‘Found  and 8.7 xﬁbeZﬂLHCl wirdaddéd. Upon Noptﬁl%a&% thereGere Jblalm F’Igl ty as -' hydr ate
(determOflmtl m s Odn(pbwdnmfm raphy): - 95. 3% Powder X-Tay ;

di ffracti oWat%a’PQté?t KI(‘?P—"@F &‘l!.tcadﬂuNa@qu r1.2HaQ: 43%r oscopy (crossed Nicol
prisnms): n ! ) observed when the slide was
r of-at ed, atﬁ?gﬁ%l%lg éé;a gﬁqﬂli(%%s%%]h(:%sgigt@;ﬁy . 10. (2) Two 5grams of the
product obt aiFeestl-i n @ﬁi@lx (IH 4@b:oveNA/é98§Z drl@dllLiO vacuo in a silica gel

dessi ccat ot to 5 qrcar c acird.  2HCI. . 0.17 [ERR] in
‘powdery fotbﬁ, \ § ﬁ %ﬁg %ﬁ P"[aﬁﬁﬁjp Y)09553°/9 Purity 15
as anhydraPaal&ﬁffg Nttbg sﬁﬁﬁ‘a :ﬂtéﬂiéd&efé%@magraphy) 95. 3%
Pd@der ob@rvd Md!yn dlefﬂldamﬂ mntqdaatttmhnx tonhmnmrgrmaﬁidmstm ‘Pol ar i Zlidng

M crosc of. pure water was
di 550l viild ;3 ﬁr cé‘ati 93%15 EHay ? 'ﬁaé: %ﬁf&e 'gd § o - 4 -
th| azol pawde ; acet am o - .- - 20 -
get hﬁléé? '“?‘% iS5 gqc:qs)%gf%ggr/mw‘%}%l 3- 1gephem - 4 -
car n a4 ' uti'dn was
a| | owed c&f%ullxg féng' : oﬁn??ng)m%: s{:?{ié/n 0 mte

died 'y a phosphorle

anhydri de deS|ccator fo |eId crystals of sald carboxyllc acid :

di hydr o(fﬂl Eﬂ? 8 °f ﬁmeat‘gs dj °€’ﬁéﬁtga?f a m?hyg? “‘F -

Caped. - )ethyl] ietrazolN 5 Ylithfometh phem 4 - 11 16 25
Found carﬁ‘oxy obt ed 1(1above, arig, th vfiOn was aﬁl)wedl 29 Water

Cont ent to @%°Fc,f 1é 0“15— theﬂIdIRe Bp aﬂh ROdesiomiey -l act an), with

narr ow %{? 193 Zicayst 4 et é’l"‘ gpylig agj gﬁm a‘)ﬁ‘n’ﬂéﬁt’ng in evidence at 1670,

1190 and . 1fiéfhentaanalysis, for C;H,;N,O,S, - 2HCl 7H,0 . - 'Exanple 5

3@5In 25 m -@hledat o€, Wlle dHSEEL vell, B.8: g -8f15.46;1 v hiLizate of?57[ERR] - |2

- (2 - iminoFound . €p1384p) i H.463 . WF%Hcet §n\5681 CRIL2[ | = [2 -

(N, N-di matm e tetrazol - 5 - yl]thionethyl - 3 - cephem

- 4 - car bm%%ﬁ!%cﬁ}gr%tu&b&?ﬁgg{?ﬂgﬂ%ﬁoﬁaﬁbﬁmrﬂp&k(aw)ara(ctwstiotafﬂ&B% on an anhydrate

basi s), ciysall byingdn byidenke atalbdd,t lil¥handf1126 i 35 -~  of acetone and, then 4 ni

0f3pl2N-HCl .. After an additio Jp(% m of -acetone had 35 beengadded, 't he
o]

mXxture Wah 28 b b Gillererd Gibve hilize% &9 -Yhi @M ikingR 50 nl° of acetone
wer e fu4t-|dﬁazonldded l)a'de&nﬂdolt-ar-dlm eimdimdhj‘lmmct)e yiluclHnd filtered. The

solid p "Y cetone. Upon
irg ng. of o G ;g ok { daipmoidspliy asacid
di hydro Qﬂdddﬁthé(ﬁuxturewamn )admt:ﬁfor 8h Gific 50 @1 gTUr € product

basi s) . acetone were further added The mixture Wgs sEtredr&m lé;pulaamm}tgqeg Theor [ ERR] Cal cd.

C, 35, ofplid P“Fl“af -wash ith 10'm] “g ‘F und C, 34.48:
" Hag. 48; Eﬁ;ﬂﬂd %%21% 6385 o ﬁf;’rﬁ . g “"‘ &F %‘ray dighf r act i on

pattern of |s _ roduct shovve that it was a 45 crystal I i ne povvder
With its phlene lasal élftﬁmﬁa s0 ee ui d '

chr omat ogr ap in ZM)O ’an %ag Iﬁ'a Oe 6 To 6.2 g of
7[ERR] - [2-‘( - -4- a20|n-4- )ace’tamdo- I [2-

- (N, N - di.riBtehpowelen: Ka )edll’f;dc]mn pa‘udm oft this rpaedukct shoﬁed that jttwas @net h :
é‘éhem crystgfline D?lwder, *&g PRt 3’ j g’ ?‘ﬁy‘ﬁ‘? obsh | ighrspgeds I!9“‘Flydr at“é obt ained in
the santTHRAARIPPEYbeing wer e added 19 m of 2N-HO and the

resultl ng sol ution was sti rred at
. Example 6 '

To6.2gof 18 -[2 -(2 -imino -4 -thiazolin -4 - yl)acetamido -3 -[1 -2 -

(N,N - dimethylamino)ethyl] -.1H - tetrazol - 5 - ylithiomethyl - 3 - cephem -

50- 4 - carboxylic acid dihydrochloride 1.5 hydrate obtained in thie same manner asin - 50

Example 4-(I) were added 19 ml of 2N-HC] and the resulting solution was stirred at

5°C together with 250 ml of ethanol for 2 hours. The mixture was further stirred at

10°C for 2 hours, after which the precipitate was collected by filtration, washed 4 -

times with-15 ml portions: of ethanol, dried in air and thien dried under reduced



5C together with 250 ml of ethanol for 2 hours. The m xture was further
stirred at 10C for 2 hours, after which the precipitate was col |l ected by
filtration, washed 4 tinmes with 15 m portlons nf ethannl dried in air and
t hen dried under reduced 5 1, 589, 841
5 Many investigations have been made as to the nDdes of existance of this .
type of cswpound, the existing literature referring to the thiazoline form o
of the .conpound under certain circunstances [Acta:&rystallographica 27, 3261 \
(1971)] and the thi azol e form.in other ci rcunst anggs: [ Chemi stry and

P

Industry, 1966 &d.. P 16341, 5 Hom@&?s”‘llhe‘resmts of various .5

det er m.naty ens sugggih ﬁ:bé%hga%ﬁs K00 b&H L Gélto tRe Qﬁ@%vgﬂstar{c Lf% HagsLng to
this invention is sé@igoend thetekietirg hxhﬁﬂ(ﬂelr g tdth t;hna\mlfnteﬂﬁm empound
contribution of hydunsgeretaimdir satscgﬂmm 6y stallmrﬂfpbﬂctdw 9¢1371Muiuai th

; 1 [
thus predom nayt 'y g glf (ﬁﬁeﬁ' ills glg‘ ?’{termx a}:}%ﬁs su at’ theq nl’:s‘ep I b} e
that this 10 € 0&HroGRd: (1Y Bobbrlling & this invbition id dedble i LRLAhRACHAL rmq,y
ci rcunst ances i n whefcthe t:cimnbuinﬁn obhgdedgan béd ngars(shmmbyfme ftﬂboezmglfemtlﬂne pH and
polarity of the solvent, the tegper ature and ot her parameters. Therefore,

t he contenpl at ed corrpound ) |s>ferred to gherel n on the basis of its

thiazoline form althgygh |t may t herw §€ ﬁe5|gnated
according to the thiaz ‘h&* /L—— Gz ,\I,Hvéh’ttndzpl S.
illustrated in further i | beIowv@th ref renceto 15 various specific -
exanpl es, but it is to be understood that thecatanpl. es e s,p( e,l for:the
pur pose of I 11 ust rat I on- ¢and anglg not t?h be c?rgstrue}c} asve L s|pfuz;tﬂ;'lo Stt(l)lf the
nventlon In BhIS Qngd S“m 8 this'ifigolne T, itig possible that this,
: M |

e T e S
"gr am Iemsaﬁﬁte and @ramefers. TliBréfEﬂel thé edsntemp‘l&ted &dmpound (1) 1s
"centi met er partg d?tgf%%ﬁg t;lebiﬁsc'ifﬁr;\at %ﬂn. althdughi it mamoﬁc@gsedpm
"Cal cul ated", ;stenp { rg:ﬁy gﬁq NS
“Anber| i te" (t{Tade pao J@'ﬁécaavé KCh a.ﬂﬁtﬁﬁ Bbderstdod iﬁ ERa H%@o
the U S A Al the themuesosd of Bmstmuen und are eat mdbeacrdxsmkea elhm&tibﬁsgefsmar e aI I

on a weight basis \e&ﬂﬁgﬂ; ethis peqiiqationd g§ “ I“{tcﬁi’I f‘i”né‘(&m” ppm”, The

NMR spectra giyen weli: U lfﬂ:g@ e x%%g w25
or T60 (60 MHz) spethdge MREE]“Mld’ “rﬁle.toéaéaet laIeane‘ta@etd&ee’r fiokl te’Qr
external reference ﬂ&cﬁg Res%ahmgd Ambeﬂm” tsmamtfaawc&hc;lﬂ:fyor a
singlet, d a doubl °“Et aedqlltﬁ g“’f{ Bﬁ)ﬁ F?;zg}]qg'l the| et

and sh a shoubger . %I&*?éa“%"ciaafﬁa @‘fvsn Wibe bliSsut TSl Noridnviba QooMiy 25
determ ned by Karl dri'Eh ebdd with tetramethylsxlane as the mtemal or external :
Exanpl e reference and all-rvalues are m ppm Thes , dff doublet,

2-(N, N d| met hyl ani rf %gﬁtg)‘?‘g:%@% m d @?. ;""'eff’t“é't“s
cooling, a mxture ?her was

added dropwi sé0at [ERR over a eri od of Ekadmwn The mxture was stirred 30

e o . ?ﬁpﬁr%‘x’:ﬁ ttﬁ?@&ﬁ%ﬁtﬂﬁtﬁ%%ﬁﬁ%ﬁ?@ £ were

recovered by fil tr atmpdtatairdn b 8 the resiltayt a@lydal geNmel ting
point:[ERR]. # t hdlim b)demm lglmae e cul wpre] respveared by ﬁtimion amtler. 33
stirring at [ERR], % Y%ld ? ‘gt ??“QT'?% £ A Pefdpd of 30
to 40 m nutes. Them32atof ddde g MM‘E}"“ aphd 6; 68
1 of acetone was addesdCAB mlxturecb’f 8v| Sdfml 1me4{adra68utoe$petbal Mvaed)y 30
mnutes' stirf?ng dronviseangsd thewten, fomeﬂ egat?henm%tlre was40

distilled off under, j';gﬂfe?& ‘faxﬁ?sﬂ }%ﬁ# ﬂ,ﬁéﬁn th;)‘m%’% fhEt ed

with 3 1 and 2 1 post yl@deﬁtel ers RE,Sbastied -wi ate€ BduadiS solmioRloP VEI €
pool ed, washe WI t rsodiug cd)fonae sditea rqxt::eehha e sliugp bulfateormdodongenthiatery Egﬂ oride

dri ed over an drod’ s

(éys ﬂﬁ] f n-hexane. By the 45
crystal line resi dudegie mcedummﬁ i ﬁkﬁe% éﬁﬁilhp%?&f%m on

n- hexane. By the %ox&hejsﬁlsmemdw K05t etbanaenm satiuneabkide Add 0.1 1 6ffpure

S-net hyl - [ 2- (I\{,)N- dMﬁto?lﬂfa

mel ting point: [ER

4 5 ‘l%g aTeth- E%ﬁe@ #75. 5%,
PR PSR 1 o
et hanol, 190 g of ed i) 2090 &I dili‘o lam@l dir e was

heat ed under r ef I uxﬂhp 23 Wnﬂlwpmenffaled lmdeocwaec aidliod nan&en streams’bﬁq,ﬁtha@nl of 52

g of S-nmet hy| w & Pe) Waspas o¥sty St al
in 100 nl of e hanq ldm,;llt ZJO‘?? Q?ﬁ?efre‘gﬁn%em%‘#: xﬁ%ﬁvgs urew;l?edr% i 55

ue
cooled to [ ERR] and folovmngthe addi tion of 2. g? pure water, it was
adj usted to

CCI‘YSB.SWC e




pH 2 to 2.5 with concentrated hydrochloric acid in a nitrogen stream The
et hanol was distilled off under under reduced pressure and the residue was

passed over 55 Anberlite IR-120 (Hform, the resin being therafter
- wasttedwWith pure water until 55 acidity had di sappeared. -The fractions
eluted with 5% aqueous amoni a were 6

-\, 589, 841 ' ‘ : 6 pooled and concentrat“e/d ‘As
rystal s, 350 g of 1-12-(N, N-di net hyl am no) et hyl ]-5- nercapt o- 1H-tet_razo| e

- re obtained. %yield 69.3% melting point: [ERR] NMWR (|n [ERR], wth a
“st'gi chionetric amount. of [ERRLIAMRRI .5 33 (2K 1 ] S Tal 2. 61 of

—adge of 1- N-dhﬂibmswlammé)ethyﬂm azolin - -

yl )acet%%ﬂ('f 115:1(.1n e:gg?gg&}?{s rt%s%gfl‘réidg 691(32%de9 trlls—zlﬁiﬁboxyl ic acid and
under s RGin 130, with actoi¢himetric amount of NaH( O) .

1-[ 2- (N, N-di B3 . dunic no)ethyl |'+5-"mer capt o- 1H-tetrazo| e obtal ned in (I)
above were-added. toget her:' W t h 42 g of sodi um'’bi carlq;q.pate The 10 :
mxture #hred at [ERR] for 75 nmnut es,’ after/Whlch ti me $t was .c-_ool ed

a [ ERR] . e_cngxt_t)lrsgo\(\ms, tadjamsNed, IZD(pH,Q—eN.Q ‘the additfon of 250 ni

of 5N- HCL and #fie resul ting insol ubl e\ vere col | ectd by filtration and
washed vmf"h—\Tvater The filtrate and washi ngs-were pooled, adjusted.to pH

52wt @quorfw ROL(® -amiad)- urmmiouﬁeﬂ of Anber |l ite
b (ot

obﬂmmiL54 ﬁ:aéb gl ?ﬁ- of water, and
el ut i onstirEisg, B8I5I ¢ of tlwtl-[MN,N- %?zﬁ@ "3l 'fé h W t h 40% net hanol
11 1i teplsamd mr(b)cﬁbp er rg %w @q bl le@[@md(?t ar ddconcent r at ed
td05 1 _2_' mlfoféNtﬁlQlamé@\eal umi ni-um oxi de

[ Activ a%? éb[ﬁblbﬁwel(e&bllmtedwmtm _
Industrm‘sw indswernps)d &:@ toopid 2:
120 __(Hfo ﬁ@g‘b Smem
nxﬂeﬂimeﬂt Iit%tsecf frﬁ:tnaﬂs cmﬂms),. Fﬂ.@ﬂ’éﬂ s cooled to. [ERR]
RESSEL tarpds :ﬁﬂmff 263 -ﬁf%ﬁko and the char coal
100 mesh) m C
_ ; §mﬁy i b berfty IRhe above procedure
re A ' meefﬂ(xeznandwasmngwefethl a¥blin - 4 -
acet PPSIEkPdrd cdric ehthited th24: -[Qlupmerggatewascgql Pﬂﬁ ﬁ%‘{.‘ﬁ@/ - IH.- tetrazol
- 5 - yI5 toh haiveted arcanfOISEl A ct“ffﬂ% A haey |gq,m;nd NMVR (60 Mz,
[ERR])[ °W%1m 1{*%?“ {gl Egeé’é tamioB o A d,117%- ﬁzl MN88 (d, 6-H);
1 o)gthl E ?tetfm] jlm)mlhcthﬂ 031 espt mte"r ver e 2y ssol ved

90 y}i@ﬁdlateof7 thlazolln-4-
yI ) dcet ari NMR(GOMHZ’[ 03 3245 (s‘g gﬁ“iﬂ?hgjt s n)(i)‘tg%yl] e 30 IH - '

'fﬁépi 1;.'-"

and sti bedﬂdct\&t-d &bnEengateﬂ teg ) dnd pa
was the!alufrmimlep - (SAgctivate

S, <t

tetrazol -5 °_F1 (m, aehayylic aci d obt ai ned

by r pea(B) lsm)of wilg geqeﬁgs 6 ?f 1 ?Nﬁginéﬁ ?leamglbﬁthm]ll’-l ty @0 which .
 ded®r ni H‘ﬁ_g mtogw-p U h mgggrbmnhydrat e basis,

f ol | owed égﬂbcﬂfure @(Z)ab veatheipmo Ll id ! m of  12N-HCJ .

35 by au f‘(/lﬁtved % P&rcoal to this

mmsoadmthaf)rf fon %
sol uti onedditiwe °f381 g Qte@lfch rEsaRto figsg sdﬂlolm thet:es, 38nd then the
ché? coal mtx ufm"fé (}nor‘l int i&ﬁaﬁdﬂh&ﬂmeehambwa !%%,f; i'iffi“of acet one and

the m xt ffceichaswers Mdéd?iil aiacei %}1“%? B‘r“";l‘%sl l?gt"g‘"'gac et one were
t

further md:edla”mietomf ﬁ;ﬁ%fa&dtm crystal S were

col | ect eery, Lan e é‘ﬂeﬁﬁmiwm&mlﬁ %0@ arystaioefisaidns of40acet one 40
and®dri e %el dgflﬁﬁcmlz%{éeﬂwahydrmr(meldeﬂﬁ(ﬂﬂtl&ﬁ PHIE p%’?-‘g crystals of

said 401,55@; oxyI i C. aC| d di hydr ochlori-de nonohydrate (yield: 94%on ‘i ts
pure. |G>roductRﬁ*fsl!ﬂ’)sm1 X fgﬁﬁf’gmg,@r@ mé,?;,oo([ERR] -1 act'am. El-ement al

anal yS| s, 2045;°C, 35606, CLIND. 47, 45N, 20 45
S. 45, 60: ad 1E 45H,F4cﬁand m;zogt; 87S 5334 49124\ 20.01. s,
15. 33; 11 24 V\at er CoJ t: Calcd. ' 2.92% Found 3. 15% NWVR (60
MHz, D20) rWa@rﬂsm'egt dazof & 5-H), 4. 25 (d,. 7-H), 4.75(d, 6-H), 50

4.9-6.5 (i ”NNﬁ%E&E‘i‘ﬂﬂ Dz ) 853, mqs, tﬁm{om ;1),425 (d 7H),475 (d 6-H), Ve
50 50 . 4965 (m, 5xCH,), 6.85 (s, 2xC :

by
t-as determmed by hlgh-speed hquld chromatograp ,
was ;9h g ; u;:;t };:f;r?llggiggeugasls, :and the’ powder X-ray diffraction. pattern of the.. 3

roduct showed that it was .crystalline.
P Conditions of liquid. chromatography
55 Partition.column: Hitachi Ion Exchange. Re

sin 2614 (manufactured by Hltachl, e 55
Ltd:, Tokyo, Japan), 2.1 mmx50 cm; column temp _

50°C; eluant-0:3M -citrate.



The purity of this product as determ ned by high-speed liquid

chromat ography was 99. 6% on an anhydrate basis, and the powder X-ray
diffraction pattern of the product showed that_ 11 was crystalline.

Condi tions of |iquid chromatography: 55  “***Partition colum: Htachi

| on Exchange Resin 2614 (nmanufactured by HltaChI, 55 Ltd. Tokyo, Japan),
2.1 nmmx50 colum tenp. [ERR]; elwuant- ‘0.3Mcitrate pressure and at - X
[ERR]. By the above procedure there were obt ai ned 5.6 g of said carboxylic {
acid di hydrochl oride di hydrate By powder X-ray df ffraction and pol ari zi ng

m croscop| . deLs9r minations ‘this product wh984kakliighed to he crystalling

5 . pressure and at 30°C. By th%@bﬁc&iure there were obtamed 5.6 g of said

5 (1) 5.01 of an aqewbuxylic atid dihgdroctdoritiefditeydratey 12N- HC - o.pH 2.0 and -

contai ning 510 g of O%R °Wd1f %lmy g;fffactlplmi polariging “M‘PS&QM ﬁﬁeﬂmwtwns, this

yl )acetam dol - 3 - [' u ta to ke govsialing, no)ethyl] - 1H: ‘tetrazol -

5 - yl]thionethyl - 3.- cephem- 4 - -car ng@y.{mem aci d obtained by repeatings
ten times the sane }ﬁlr)oé@dgfiel seonwoma ubﬁelil(by 12N-HI11 Oﬂimr@ comainmdﬁ(b

[ERR] and, after th jmigo ndqt ° eetamidol o}a - 2o (N
solution was sti rrg bodyH yamn% b lplrep font &hﬁﬁé‘qul !ﬂzﬁ Eﬁﬁﬁm '
filtrati on andlOnas heletzww&rh c&ﬂ&l am!i'fa&ér thd addition! dfrl gaof\mﬁvatmndhhfted Wi t h1o
t he washi ngs and co lua?edwm ?@m ruéd Bhg @“%f;ge fg;um amoaﬁa

i nternal tenperatur. ? ﬁ}} r @g CAREd . ;%ﬂii er ed
again 15 and wag ﬁth thdoloras o m.%a&aeweau itered aﬂi nin

478 g of said 1515 candb(wa edchcﬁhltatedet bmhfngd tweutm&/\hs:oatdmwd 498 2 df sid 15 :

2ectone o iﬁﬁﬁdb’ai ﬁ@*ﬁﬁf&?" nitﬁo%%% Hpm el

to [ERR] for_ 2 houbaone vadieladded BvezI30 tésl foléw ed]:yitlﬁ ing fsrah@dditivel Rordded

over 30 m nut €2 f olTheweigtuteywas altavied do f thel resylting. crygals wereThe 20
e v s o SRR R A 2o
recovered by filtralgh® u&é "l‘ﬁ&dr‘l!dtc hiained £0°/ ERAtENE. A

portion of the crystwithIM}eo aathnetbe smctoaiwnedar(dal atemlwamr aoxdemlbawtmr at’

room t enper at ut W%Laﬁz:‘lﬁ ‘ﬁ—r?lf zoigeé‘gggﬁgh l‘)’“ﬁ‘hé'ﬁ rtrveefee &Fem’g#:t_l on 25

cont ai ned 8. 9% of } % ﬁ ﬂg“g .

(Cal cul ated water cetitb&hith 20 aflowr{t BéMours]’ hﬁeﬁdtb‘?gg et Were

transferred, tg a s@ bwasw% lsdfwaltetreontanb dowCisH.NiQ,8.08 Hﬁl @HQQI ousl%_
nity

rTDI st ened by Ssag l[{d(’{ s%ll Plne S sw%?gg T ggwqeggir dl asa 0 t
wat er tenperature hg § 8,,3;&,; jﬁ ter
crystals at a flow K:Qttaltofof 8a| Adinple fvasr 162 UItl& c'Ehelamat eontemntbasid ain

sanpl e was 19. 5% cﬁlhsblebN ere f herdneggndp};%e T
product contaiTied n ggg rc teé}ygj &,,, zfaf%ﬂai(gf nte 35

attested to crystal ho (aYter éh’ﬁﬁﬁ? a&eﬂ/@%@ms eiads,, Bt . daRlate d@érck as

about 3 cmand dri edomnt 2HOIa 6HOrbeihg E@ﬁ%—)lgﬁ@cryssalsmaurs
(The wat er con&)ent fyrthg o E, oncsl m Cs'aﬁ‘}f? Wéefog’m giedd
[ERR] was 17.41 /a inie ﬂé’r %“ﬁﬁa,ms’?o ﬁmsgkefs b héiaéﬁas Howin same 0
conditions for 1.5 propértiest Meatevat ateaONts bontenitll Gadedit

content 35 based ofsHEN IR0 A)Mdﬂt)&wdll{f@ﬂtm tallin¢iour s
(after V\/mcht rretgé F%‘g %?% E g%‘% t‘# Qs 3§?Cu| n%d %t er 45
content based on [ ERR] ™ é Yy e crystals were further dri-ed for -
1.5 hours (the wat ef2)c6mgfmalmmnlﬁag§%) ahmerwetehmedaﬂwtﬂ:m@mmHgm wat er

content based on [Em]prﬁ e ure, re were g %@30{ cry"m () rocnlct %@ater

condi tions for anot kgcest: > :tzxgaexcwxﬁx@ &l n&‘sf b 2o
properties. Wier consaempowaer phbeery crystallin TRDESE cra: ‘ERTR& 50
8.28%: Powder- X-r aycm.fw@c&limmepbt@eqaﬁen@p i errsthls pe167¢) 1%k pand 117
(determined by titrati % o L@L 0.8%.
45 (2) The crystal s%ﬁ%ﬁéﬁlﬁ?ﬁkmm i]n & (Q)C?Jogéjwegeodrn ﬁm %f?g d]e %nd at
2 mHg in the resenceBsoﬁus oS grth unh tamlé49.‘oz 05a brygtalline ducltu S

procedure,. 7%@;?%%1;3{%& 4@‘3@@«3@ @@wﬁ"%ﬁ T;gﬁ:;m%

X-ra dlffractlon @i, HEN[O, SCRHEL-#,0f ne. E
Y pt.gm.,ca 06z H441 N2045 81560 (Clllo

60 ."Found C 34 78; H 4, 51 N 20. 62 S, 15.31; . Cl, .77 . 60
[al3® (C=1%, H20)=+67 0°; : . .-



|l actam), with sharp peaks characteristic of crystals at 1670, 1190 (sh.)
and 1170. (3) The crystals obtained in stage' (2) above were dried at [ERR]
and under a vacuumof 2 nmmHg in the presence of phosphoric anhydride for 8
hours By this procedure there were obtained 495 g of a crystalline

ct. 55 Vater Content: 3.12% (calcd. for [ERR: 2.92%; Purity
5 anhydrate (determ ned by high- speed: l'iquid chr omat ogr aphy) : \99.5%
mer X- ray diffraction pattern: crystalline; Elenmental analysis,

<[ ERR] : Cal cd. C,35.06; . H 4.41, N, 20.45; . S 15. 60; - d,
11.¥ .60 . Found - C 3418841 41 4 51 N 20.62; 18 15.31;

A, 11.77 Residual BRehttRBdn=k% bR 30 Gl content et db
) mau::':f Ao 17 . 50%, 3 ,fﬂ*‘?ms;’"az&%;aﬁs;w{vem (acitney -

not mor Bie @ on (feternminedby tifraf of [ERR]): 11. 4%
.cabcd Hmﬁ ”E%Jhﬁ?(’? et g&‘f’ﬂ ]?“ Eﬁﬂ?j (,5%0 'Bi gassay*: 865

ncg/ nﬁh‘)&ﬁﬁ]y- iby- ttéiﬁazay- 51 i@t hi bR ad out usi ng 7[ ERR]
- [2 - Qrboxyhsacrd 2H1thﬂbas-thd,standat¢prg_¢lm agamst Ba41!lus sugttll): @d‘él(hm doI - - [1-

: asthe assay mx n et 7 :

yllbthl OIaa poteney &b ﬁmpieétxtﬁgge&%}f'm (é"""d “ﬁ‘é&&"ﬁ? "gb cllfas the standar d
pr oduct umgamaedndaadnbﬂeus‘nenﬂohdn g By nSGéidi wages, efiduabsbayt M cr oor ganl sm
The pot ehetpercimpuriy infthymesdmls zwi tter i on conpound was 1000 mcg/ m . The: 10
- cal cul ated potency of ‘a sanpl gxag,ﬁgg@l ning 2 notes of ‘HCO - per nole of the
zwitter 1ﬂ120Qﬁlof%fEBWFij&Sd]sMESQGgldﬂﬂbeﬁlﬂlhﬁg;fhyd[pcmﬂrlC acid, water,
r €8i duafmigol-yeht @hlamhher 4-ﬁpui)a¢e!amld018783r¥cg/lm IZExam)Ne- 8 | 520 n1 of

wat er ths:Eé"#iace}* Jandls J tatr "? [2 - (2 : 15
carhoxyh d ed in” x i€ -( ater ntent:. it n '
i mi no Y s Al bd by igithoved HAG ChiomaIoib: “?93 i’ﬁ (N 15
di et hylggiuggnas addecim ‘ml biedcemiqlfonowsd gy gﬂ % - cephem - 4 -
" caﬁoboxyll H&»‘élT elbﬂﬁa\i?f@eetpw-. S QOVmeelﬁdof 3 1%) the. zwitter
on conpit r%&f: s "%& J’Jii kg b ambiaphy: 93.5% .. To
t he sol u{el[ﬂﬂu f ‘&e dr; ultﬁ@%h@ﬁﬁ,we eDdoi by t he addltlon of

4 m of fil@tion andlmm tlmﬁhmhh 15981 mﬂleﬁs o eestonre Tbepestdddfer,t with stirring at

for | ﬁﬂl’é"rd ip EEF?J lng‘“'( mms@ es§§/ )5?%?5‘? e(ﬂg,éﬂ" %'36 -.l%rehad Héén stirred

7.8ofPeri'od. of 20
‘m nut eScrydbils esmdtchnbogdidlamdaﬁ tVeder d:&maenmm,vur € was stirred for

e eanged o i'gwtﬂs'ge}}y yﬁ"ﬁ? ?P“%?imb e ST b & Lo",2n
gane

Cdried i ()M the wesedcadﬁshosﬂmﬁé £1hParicees PUNthelbrysalbeinddah sidgdiour s.. By t hl s
pr ocedufld ab§ wetealried inoy vacwini ofi SmpolH S at(BOLLC fof 2 hoirsand §0SCAdrsS, - t he Wt er

- tent}ggh{'awlvs%edmysek}ﬁic?emwom Pfrﬁat%@rbwlrce%fm HE}- or‘educg’g pressure
for 2 ho Wate\(*/@sﬁteﬁtp@?/éalld%{é }Pfﬁ@tsﬂlﬁ{éﬁ@lﬁ 9opwier aci d°[ERR] ) -wer e
obt ai neX-ray\diffedctici pateead: nod-Cry&tad Z blafizi n icrd; sEBR thad wasPurity as

anhydr afretate .dmtqsfemnn@qw@grs were rmr; aﬁctm dnlt!lcelhpmw graphy): 99.6%

s R RO i B FmE 1 (e prosence

o |

of phosp grl Cc .an . e-cr él ned.in:stage. (1) above
were dried’ |n a vacuum of 5‘-@*&?1 ERR for 2 hourhs and. at [ERR] for 5

ue C -l no. -
hogri 3;? yl)gc esﬁ?ra% OW s@&u&% dlme yﬁmxnoﬁthyl]BFlH%q Efaz%?hgoxyl ic acid 2Ha
oV Ithiome a 3 ..cephem - 4 - carboxylic ‘acid obtajned in Example 1-(

. 45 .  deterdfin Q[gh@ﬁé&iﬁaixd chromdtofraptiyC this sblation dokRined 0. Oé%f Powger X-ray
di ffracﬂie@ho bem%c agénmt oflll 1[3e (N;po +<amptilvlngmnietiwﬂsé(#py: . as the slide

pr 1 s, ag em,sty%ara th 39 i %M%G»Em}%ﬂs Fystal li ne

amus ﬁlﬁpym iatel aascrystal line

pdder s colléuued tby filteatiéh) washedahtim @btions ofcatefoye hmgﬂriedpeed biquid -
chr omat o2 ed pegysusey yﬂ?e abOVe Pf°° 4 59@?@??6093@&;1 48052l of an aqueous
" solutio : '

Ridkal 33‘”'2, . @5‘40348)%()“”-4- .
yI } acet asitest] (determnhad by .2 titrafidh Nl rxﬁst’q forlH - tetrazol - 5
3l | t hCalipNeQS, - 2HC1 - 1.XH ellh%,) zbuntmrabhwdyatt (ﬂesm,'mmed)b! biglved | rSSExarrpI e
| - 2) (égetd“hqmd chromatograp ) 96. 2/ Powder X-ray dlffractlon pattem non-_
stalline:
(2) 03 g of the powder- obtamed in- stage { l) above were spread in a dlsh and.;. _
allowed overnight to. absorb ‘moisture in a sealed vessel-containing a saturated
60 aqueous solution of NaBr at 25°C. The powders: were moistened, then became oily =~ 60
and finally solidified. This solid was dried under reduced pressure toyield 0.3 g of L
said carboxylic acid ' 2HCI- 2.3 H,O in’ crystalline form. -

" Water Content: 6.6% (calcd. for C,.Hz,N O.S, 2HCl 2.3 H,0: 6. 5‘7), purity: -



45 determ ned by high-speed |iquid chromatography, this solution

contained 1.05 g of 45 the above carboxylic acid and 15 ng of | - [2 -

(N, N - dinethylam no)ethyl] - 5 - nercapto - 1H - tetrazole as well as

traces of other inpurities) there was added=40"m of 4N-HA and the

resulting solution was gradually added dropwise to 300 ml of acetone iy

preV|oust\tboIed to [ERR], with stikning..The.powdery precipitate was 50 '”(:::
[ o

collected by filtration, washeéd 4 tinmes with 5 ‘m.ipgrtions of acetone and

dried 50 under reduced pressure. By the above pr ‘océdure there were
obtained 1.2 A% powdery form \Ater 11

Cont ent :- 3.45% ( Cal g5%; falr cdnfeRR{detodm#H88 by eﬁim@wntaﬁﬂysns)(d@/ﬁdncaedl 1%y -
titration of [ERR])Powier ¥%sy diffeaction pattersr c5Balline. [ ERR] . 11. 40/%], purity as

anhydrate (determ ned by high-¥ 55 speed ll"ﬂ’aﬁgﬁ) cheeﬁat ogfaphy): 96.2%

Powder X-ray diffragjipgipabt Gtkloromeihanchire 1428-g dfF)- amifb 339 (PL (3 be
powder obt ai ned in (N.I’&gdu(n&)ylaiﬁm)ethym eHs-pueemil + V] -ayl]mmiietl@md 3al deplm:d

over ni ght to absor b pearbexylicaci ?"S‘é%ﬂst!ﬂl a’fﬁlﬁ ‘HRTEd 60
aqueous sol ution of d%ﬁo—%— el M@c e gcarre
oily 60 and final | grespiriad bf Fhindt &ftslqén g\fass .

pressure to yi®ld Oﬂﬁggﬂbéraddnddﬁ)ﬂwdd(bx rrmgfacmim[lﬁ othnssolu th\mréaddedformo

Wat er Content:. 6. 60/;0? &f? erfﬁtw %ﬁfggp%y mixture I@s stirred at 25°C
1,589, 841 washings watsesv’vash:a wxﬁiﬁdl‘zgfo::met gﬁﬁ&xﬁi{l la;é? Q\ﬂ%r m ned

by el enental anal ysax trhctedlwitlbWaté n:'ada d corhBinéd a}ter Weraédﬂalylzdlgfofﬂﬁﬁirwpn

pattern: crystal I| t Fgﬂ ﬂ'edl&St Jsgqh_ d4 aﬁwem addeij
42- 4 g Of 7 _ am n tos at r erature 0 V .1“ 1 '

dat Cov dthenad bic
- tetrazol - 5 - y 'hﬁ soitidh w4 passe l@ﬁﬁ lﬂberhtG FraM FX%@!’ and
under stirri 29 005@5182 Ibﬂuchw dsfenmraﬁdeldﬂédmh\narofa
period of 5 91ute lrsaémnsente g Olﬁﬂi on of0 -
4- chl or o- 3- oxo- buty-f ﬂ}g#? vﬁﬁ cf’?megtr added
over a period of 3 l)m: 1er[2s N,Nldilﬂ:e 91E1m ) DetByd] ESH :ﬂol
sane sol uti on yllth A Ehyﬂur%h@pthaécd caftokyligwed. by stirri ng for 20 2
mnutes. To th ssolut - th 2025 -
m of S5N-HCI, and the. ms rﬁﬁ/\gﬁc ‘g(? ﬁfft%ir ii%&f%%?él!%% 831?% 6\% :

filtered and washed @lcdntam(eeamcnfﬁhmaiyskt natmoremlldmmleﬁ with the vvashl ngs was

washed with di chl or omBYifantent{atgmicabserpiion speetraseomydaot] ragrerthmd90 oRmy act ed '
with water. Tggthe @gpnpiy Riatebers | BY.]S S imfb € 4addBsh ujea, 1l
and the resulting mg)gt[ur-%gm?s fnﬂgﬁ )étéylleﬁ Otetthzo lé f’ﬂﬁﬁgﬁ%nm e :ﬁ) ;

and 15 allowed to @p@nd plzwundenﬁtese ® dbcmr@s treated i agindilae was

further allowed to J¥ #&x‘d@emp P‘FHéﬁ Yéf‘éf}ﬁi’é‘i&ﬂb‘t"éih"pﬁl% 2

wi th sodi um bigar bon Sth'ﬁ%i.ﬁ@ﬂﬂ),mzsl{amﬂ),ﬁ%mmf
Anberlite (trade rrark) XAMS(ihOGx 1) wh was rinsed W|th
7.5 1 of water and eluted with4 1 of 20 1 %rrethanol and, then, with 6

1 of 40% et hanol in T dW|th
40% et hanol were qofm%aggcﬁ’é&ﬁ%fﬁ 7‘?2‘{2&% lﬂ? 3;%;?‘1%9"% Q'Q“’S tﬂewﬂ? _

procedure vyi eIWJed 32’ 1(F{;N0fdl eERR ino); thzvll- =-t¢tmzolo- -4ychiome&xb+|3n- - 44

yl)acet ami dol - epher 'tE garbe gfl‘ 5"' i3 Aple 104Dy i:’ﬁ hen,
tetrazol - 5 - | | t]% ﬁﬁ ofn- opan p em ?tfr rew lévFed aigc
IR (KBr) [ERR]: 1 7 Gﬁer@fght- iheektear)ed crystals were collected by filtration, dried in air and finally

25 NVR (60 M5 D2 s %}}gm!eelw 50 ; of tspid eathioxylie aedwhydwcmsmtedlhydratmn' 4. 88
(d, 6-H), 5.0-6.7 : renPt 9 ¥ ggﬁgl-ﬁ), pRtent (el enent.al
anal ysis): not nore than 0. )10% %&&? T G(atom C absorption -

spect roscopy): not rmrF&ntehahanEU&s,rfptrﬂuBRNsQS zﬁgil BHLQ’ophllate of . 7[ERR] -

[2 - (2 - imno - 4 - thi 9I|n y leta 0[1-[2- |
(N, N - di met hyg ani no).et hfohnd 33 let zgﬁ ]t (% hyl - 3--- 50
cephem- 4 - car boxyllc acid as obt ained’in stage i above was treated in

a simlar manner to at of sta 3 qT¢stt) of FExa : |eId sai d
carboxylic acid di rw Sh‘{f%“a‘lgew}“ﬂmﬁ'(‘j%ﬂ%’r r‘i"’o‘f‘t"rr"‘"";‘!."“Sl vial at
NVR (60 MHz, [ERR]) [EE’R]s di ?sQIt(ﬁwttérhioﬁ,Z @id BRnéhylfochidriRSof( %8 - T2 )@ 4. 75
(d, 6-H), 35554 9- Gmiso( m 4 Sx[tERRlije -6485 yImeet@wifliRR] ). - [1 - [2 - (NN - 55
. 1methylammo)ethyl] -1H - tetrazol - 5 - yllthiomethyl .- 3 - cephem - 4 - a
carboxylic_acid, as well ‘as- the lyophilized powders of said .dihydrochloride -

(amorphous powdets, Example 4-(2)), the crystals of said acid dihydrochloride
(Example. 1-(3)) and the non-crystalline powders obtained by drying said



Exanple 11 Wiile a m xture of 3 mM of 1.5 NNHCI and 3 m of n-propanol was
stirred at [ERR], 0.53 g of 7/[ERR] - [2 - (2 - imno - 4 - thiazoline - 4 -
yl)acetamido] - 3 - [] -. 40 [2 - (NN - dinethylam no)ethyl] - 1H -
tetrazol - 5 - yl]thionethyl - 3 - 40 cephem - 4 - carboxylic acid
obtaj ned in Exanple 10-(1) was added. Then, followng the addition of 9 m
0 propanol, the mixture was stirred at [ERR} for 5 hours, and 9~ of
opanol were added. The nmixture was allowed to stand-at 5C overni ght .
the extracted crystals were collected by filtration, dried in air and _
findly a5 debydrated to yviki®888l 50 g of said carboxylic azid '
di hydr OCohlhﬁli-dydﬂﬁmdb hwaﬁt@x le 42 ) laY %Tbélideh Nk at&ﬁ-ﬁgnc% %nﬁ%ﬁ” [ ERR] 1770
(fi-I actmw)n iol670, 1190, 1 I 'emental anal ysis I§2R Cal cd™ - G,
34. 07: eeviater comentlagldgvercentagg res:c_qup f'gpreg@/ere as follows. Found C, 33:81;
H, 4. 50; N 20.11; .d, 10.98 . . .50 Test One sanpl e of each
of ihe fol | ow ngsmlﬂaounds was stored m@nﬁmal ed: cykgg.duat [ERR] sfor 4
weeks. The so plscf Examplel-@) er i-on; and- ﬁﬂ&(ohydrocfﬂb%rlde of 7[ERR] --[2 -
(2 - 55 i °-f€’f:;1“lﬁ-20llne - 4 - ¥y acetam @Bl - 3°- [1 - [2-- (NN
__= 55”,3@&1&‘,@ gethyll - IH . éérazm - %% - ylTthionethyl - 3-
ce[b‘hem - 4 -. Tswithep ophilateyi; - as wel | - as- ofste-" "yophlshl zéd powdegs of -said
di hydrochl or i &@“Ph;%‘? loside (lysphibaea)s, ExanpPé84- (2)), 78he crystals of said
aci d di hydrochtori de (ExarrpTi'eE;m(p}Q )2 and the non:cr ystall, 3 né powders
obt ai ned by2.491gys M- R84 @ - imind2 4 - thiazolin - 4 - ybacetarnidol- - 3 < (102 - | 1,589, 841
12 di hycﬁhhﬁihga;ﬁtuﬂammybthals E)datm!b 5 —(vilyhionasshyd bt3ad mﬂemln accordance Wth
th| S in M; e ‘T’H}dl fs‘?gf ?&%ﬁ”ﬁ'@ﬁﬁ%ﬁgm Plguréé wer e« _as

ol | ows.te &fofuRan. After. standm overmght lo€C, the re ultmg cry tals wer
Cont ent filtered zﬁvidR&sh u&th tetra ydrofumﬁlﬁig@b & chtalaipioSor 2§3) 3.1% -

Powdou g’ e ceyytals of said carboxylic acid2HGI- 6H9®: Pr oduct of Exar’rpl e
{? %Vater onte tk f’ z'der X-ray dé’gaqgaa Pﬁtltﬁrg'aqqs“él}"flophl | at e) _
0 48 : 76 10. e iExample i3 -ion"(lyophil ate) o e
0. 50" 20@4‘7 -[2 (2 - imino:< 40 thibdotily dr-ob)adecanidia (3| y[cb 11 -at e) - -~ 0.58
73 Ex a thydaming)pthyll &t q teg_rgzol zﬂltqlqmqihyl: cep zoI in-4-
g e S b e B T ol - s
]thlt of 73nlof

fon
'e ib‘n was lrred ot

) 'atqoﬁprrﬁe obt a| ned by .t he
sane prcresnumge:rmmmsme ezo.lle dbjﬁlﬁaa Yl w@shed Fithascad 4861 ved in 10 m of

2N- HCI , - B8 awét!l B gszssormelequi@gw griparaAiie an. After

st agali AN e,f%’f E e I AT Soravied o 1 | teged and.

washed Wrs ntnetfdsmhydro aran.: y| ng- of ‘the crystals in.vacuo for 2.5 hours

af f orded 2.Watgr Sﬂntsm@?eﬂ’/g‘shoa'ﬁsr Jéfayshfflactmmw%w ¢rystallined [ ERR] 20 -

Water Content: 15.1% Powder- ﬁ;' Affractlon pattern: crystalline. — 20

Exanpl e 13%&119 @fctuté ERRl12S amidd NG = 41 -- ma(mm n-4- .

yl 3acet adnndﬂl}'lammB)ethyl]ll 1H[-2tetraZoN- N - ytlihivstethyl ardi noy m@% - 1H 35tetrazo| -
ffi-ned by the sane

- id .and hlor, mpth dded 4L
Er gceduraﬁﬁrﬁ%&&m:figi@@%'f:ﬁpof % ’?ﬁmﬁ@ bl 1S S

oacuiﬂmtsma L(msr- M,rml a sgl wt-l-zorcaihn &zefnm.&B the addition of
f Afigr H@rrm 3 1-4(4hﬂ19ht9roat ERR] . 40The
- raz
oo ) ol z@#’&%ﬁ?&%@“ R S geched vith o co
10% aquekizeas fniik'fﬂr@ ‘itﬁ);ucd@sm aaz ai.o ave in a
desi ccatThe, extiaged @ abus/ay ombined\vdni hﬁstwm:nwmol B(Edn at 58% by an

ag#feous Qfﬁhl%"aaﬂd“ .8 g*of the
. car boxy} be] lﬁ&’f m ou g orm Wat er
Cont ent : déi"gmm - sroaq ?é}ﬁtl‘bﬂ‘g‘g&ﬂm 4 C%ézb

‘4 - yDazetamido] -3 -[1 -[2 - (N,N dxmethylammo)ethyl] -1H - tetrazol -5 -
50 yilthiomethyl - 3 - cephem 4 - carboxylic acid-2HCl-4H,0. The acetone 50 -
content of these crystals was shown by the NMR spectrum to be 0.25 mole per g BRI
mole of the carboxylic acid.
NMR (60.MHz, D,Q) =: 3. 20 (s, thiazolin- S-H), 4.25 (4,7-H), 4.75 (d, 6-H),
- 49—6.5 (m, SxCHz), 6.85 (s, 2xCH,), 7.70 (s; CH, of acetone).

55 Water content: lO 5/,,, Powder X-ray dlffractlon pattem crystallme S ' 55
- ' “Example 15 -
To 10 g of 7[5 -[2- (2 - 1mmoth1azolm ; yl)acetamldo] - 3 -1 - [2 wiF
(N,N - dimethylamino)ethyll - 1H - tetrazol - yl]thlomethyl - 3 - cephem -

4 - carboxylic acid obtained by the sanie: procedure as.in stage (1) of Example 10
60 were added 46 ml of water and 4 mi of IN-HCL. After the addition of 500 ml of 60-



Exanpl-e 14 To the mi xture of '12.5 g of 7[ERR]- amino - 3- [| - [2- (N/ N -
35~ di met hyl am no) ethyl] - .1H - tetrazol - 5 - yl]thiomethyl - 3
cephem - 4 - 35 carboxylic acid and 180 m of di chl or onet hane were @
11.6 g of di-n- butyI am ne under stirring at- -10 to [ERR]. After 15 m

g i on were ‘added 39.0 nl of

cl ear solgtlon was obt ai ned To this
4-chlgr =3 UXU but chiorr

[ ER uring ﬁl‘m@ T%Y;:E‘J“Fﬁﬁf“ t°:{55§'g@|§e@ ;S:e O; i, of Aget B WeTE5 nin. at

s RN T'Ee,& i pliced Mol werto) ™1 ¢
1

1 - [2 - (NNis—goe hgﬁca.mrh‘iﬂw)ﬂfd’tﬂédo4gldﬁcfystabtrazol - S - yllthionethyl -3

- cephem - 4 - c box | C a.C| racted fromthe re C|on
mi xturengvm th suc LJ g@%‘%ﬁﬁ’pjﬁﬁ ﬁ‘gﬁ Q§ups 45 N\ HCL .
extract ed aqueous Iay@fds vvernemmbl nedHAASE: vvashedmw ce \s,ltsbs 30 m 45
portions of dichl oronethane. 7 g of thiogurea and 455 of acetone were
added to 45 the"‘(ﬁﬁ'é’f’“‘l‘ﬁ'y@?%n@‘ﬂféxrﬁaXthT’é"‘W&sf’a&‘Emr F'é'EfaF'BF 7 hours at 20
to 220C and | eft standi ng overn| ght gxfzhpit 1@t i on and washing with 4 portions

(0]

of 60 nil0of acet mae 7a1d ng2i- rimumc-u«b aﬁizotimled -JynaEe idb] eBys[l al s OflO
JERR - [2 r% w@m;%gnu; ol %" (2 -
(NN - di net hyﬁ xﬂ% Afterst S‘C pltatedc tﬁﬁltgmﬂ hyl - 3
-. cephem - 4colleerRd rhtfonasid dﬁEB nThemaeaiopnmch g off these
crystal d3was stysals. etlheoll‘dmes thsum;tdswes@owgb (@rMHB.Ilé.Q)f t hds
carhoxyl i c acPFRFSY §&E%}| ]s t(g%%%i}.oﬁ H, 4.25
(4,4-H, 4. 75768 rX t:Hl rgl:t Hipa tdilind) 7.70 (s,

[ ERR] of acetone). 55 Wat er content 10. 5% Povvder X-ray

diffr actzbon patt

Examvl a 15 To..1.0,9 f7[E]-
[2 - (2- 'm EN% ethykmmoﬂt & If‘i(:ol Yl)rgl ! g [ %

di met hyl ani no)qihb‘m 14 -cdrbbxyhé adid aBiained b the sgink ipFocedn {mlofﬂx ple(lephem - 4 -

e B
f

of 500 Of f’ ed, washed w1th anhydrous diethyl ether and dried in vacuo to a.ff
13 acet one, powdenof saidaart®kylicragi -RHCL. 2 _hour s and anot her 700 of.

acet one were add‘gﬂm "ggﬁ%%%%i% éthi 4R (daf-HeRAS (dﬁ'@

preci pi tygt ed nee@u,,e‘&,t [at i on, washed with acetong0 and

dried in a desiccat@aledf or d,&’sshzrurSHa N, 2nogracuo which afforded 0.4 g

of crystals. S Found E|GR3630:al Hnéﬂ SI sN ?%%0 [ ERR] acet one Cal cd. C
35. 39; H  4p4d x_gl £ tﬁ& h Found C, 34.78; H,
153" N 10 P AERSRERNRC,, S100 pouaer’ X ray

di ffraction patt £n: stalllne Exarrple 16 10 ‘ To 1.7 g of 7ERR]

- [2- €2 - inin |;3-|-10[

(NN - di et hyl am n‘?Tid cef’# OSp‘I)rI—P derfvafwe Xav?n%%%%%dﬁ] )hi onet hyl - 3 - cephem
- 4 - carboxylic aen 8—F|1/ 2N- HCiv—ftol | owed by the addition
of 73 m of ethanol Af[t er standJ,ag_ veL g-lnﬁ,e-é!; - nHiPe preC| pitated
crystals were col®ct@d by filtg“ation §nd dried or 30 mn. “3cuo, which
afforded 1.0 g of 15 crystals. TheC@@hanoI c pt@m\, af )t hese crystals

was* shown by 15 s | e per nole of
the carboxyli %Mm A;? iﬁ[‘&‘l eb@&an‘L erlv tﬂ%&é clat @dro%lze ofct%rcxﬁt*‘q{‘m 7 92%

Powder %Bray dxldrfrreact ion pattern: crystalline.
1.64 g of 7 |-\f’ %%e gczth cephilpgporin glerivatiyg a&elalmﬁd-mzﬁlamyﬂ)abgslam #o4 - 3 - 11
(

- 202 - I t et | 1 hi onet hyl
- 3 - cephem nun{ber f;@ﬁﬂ‘ w(y%l?%: gé%hyﬁvguas cgl ef ftﬁh{:eﬁfgrglrznew||c1)éri-(':%'(':le%tkjsrée (1) of

Exanpl e430 were iaddsxlid b@phﬂosmmadﬂl ahlvccm claghédaindllaism2l veheZeimhr iod. 45
| N- et hanol i ¢ H roc 0 tﬂ% 2::1ga oh aglrc%%erwaﬁv havu?e? E}Btl%}lap a clear
sol ution, which wasp 5(?5 10 Poor anhydrous ?W}'ﬁ et her under

stirring. The resuL.n 25 NH—-ENEI’ed washed with
anhydrous di et hyI er and dr| e Nyag fchdsz m4pog of the powder
of said car boxyl,{, 2HA . 4

COOH CH2CH2N (CH3),




NVR (60 MHz, [ERR]) [ERR]: 3.20 (s, thiazolin 5-H), 4.25 (d, 7-H), 4.75 (d,
6-H), 4.9-6.5 (m 5x[ERR]), 6.85 (s, 2x[ERR] ) 30 El enent al
anal ysis, for [ERR| 30 Calcd. C._36.12:

H, 4.21, N, 21.06 Fotnd C, 36.20: H, -4.25: N, 20.80 Powder X-ray
di ffracg‘\ﬁ pattern: anor.phous Pol ari zi ng m cr oscopt—c-“crbsarvat‘rvn‘—

h 35 VWHAT WE CLAI M.I S: -
S2 1. A0 1 ceptal osporn dor vat e havt o <he o IHUIDHIVPN,

solid cephal OSL!@I’I n_derivative as clai med.58%84t aji m J. Mrel nXxX_is 40 13_

chlorine. : P acetone, the mixture was stirred for 2 hom;s and another 700 ml of acetone were
40 3. A sorfd c ephaidded) Followed &y stz inga)v&ﬁxgﬁd sAEX) The précipitdted nevdl&r wérd N i S
a nunber. from 0. tcpllqctedéby filtratiesl, wash mldrdnetbinli\/@tlwa@r&)s IZhawrsmtd in

Claim?2, V\/nerelnnt 5—20°G, frgese. Yhighafford %385“5'““ - 5. A solid

cephal ospori nsderi vat i piémehtal GahadsEdr OLHENGO 8] anonmbeona Bedtdnel.- 45 6. A 5
solid cephal osporin derivalddve a<, a5.3%;med | H,439%i m 2N, 208@r ei 5, 15.38s 2. 7. A

process or producing a sdfoped ceptfa%lsporl n He‘r-’?-”vat i B 88T ng St'ﬁésf or mul a:
[ ERR] - 13 Water content: 2.91° ? wde &ﬂ&a&% dr?éétter cryst?gxge

13 acetone, the mxture was stirred rs and anot
acetone were added, followed by standin Emnmlenl@ht at [ERR]

precipitated feedl g8f ] 2e‘0(2 | thp etthne anlfP-
B e et coni i R t%“,@@tdga,&a%ﬂﬂ Sl mﬁdiaﬁ%no 7o

of crystals. of 73 ml tf «tlvamoll Aft erasm iytg bﬁ-.m ighoat §°E ptbeﬁitﬂé’tﬁcrystals were 5
Cal cd. _ C 5 39collect; filgratjen and dl’l m va

34.78; 53, g’gi‘;':ﬁ ‘7'=°““’“t W%@D@mer 15
X-ray di ffractlon DAt tvedter c&ﬁaﬁtﬁoi}.f s,t QHCI: 31,0 0 hend: o Of
7[ERR] - .12 - (2 - 19%Wh®owdet X—rawdlf&'a@ion mattertl cry l) nacet am dol [1- 10

[ 2- (NN"-' di met hyl am no)ethyl | - 1H - tetgraz?l ‘5 - yl]thi orrethyl - 3 -
cephem - 4 -_ggr boxyl it ARIghHRL f A0S o Bizabt HEL yndsahb@gpdshys the o

addition of 73 m qb -emnsmo 1meﬁfylaﬁﬁno&)étﬁ§md4 g O\»teti'diblg-hts -atyllihﬁﬂﬁ hyl t h®-

preci pitated cryst aﬂeeh @ellbr ddlg blr |(chff50amg© 10n n. in
vacuo, which affor fm an ydm
t hese crystal gswas t mg Qat 65 25

nol e per nole of ttfétewdr\bm( wnthahyd:lous‘dkthytetli‘ﬁrahedmdd u?va aﬁ.‘akicl 4go£>r

[ERR] ethanol : 7. 92bg Peignaf sa By t{%ﬂpﬁtm(ﬁg W358 azol i

Exanpl e 17 20 _ 4

-4 - yl)acetapsdol - Zleme| tlal am(xl ysib) %ﬁi,.H Nﬁm 2] Crret hyl ami no)ethyl] - 1H 3g
tetrazol- 5 - yl]thionet@gkd.- L.,-36ddphekh 428 - Nal®éxyl i c aci d obtai ned by
the sanme procedure (1) 0F°‘E§anrﬁ:e36@@= \Neﬁe“%deoNl@sﬂt of anhydrous net hanol

and 6.2 m of | N et hagelidrx-Fy!difracion d&g@&g)mg}:ﬂﬁmm xture was stirred to
obtain a cl ear sol uti dolarivihg micmsa@ma emtatdh: amorphaws. 150 ni . of anhydr ous

di et hyl et her%% nder stwaﬁ t gsultl ng precipitates were 25-filtere
washed with anhydrous é% %B @ggv%}qg b éaeMRud @:.af ford 1.74 g o
t he powder of said car boxyl I C ac p. R\ l%t fE@R]) [ERR]: 3.20

(s, thiazolin 5-H), -dTWzCOW*Oj , -H) 'Q—ﬁ 5 (m 5x[ERR]),

6.85 (s, 2x[ERR]). 50 )\ El errent,. > wpsly fERg o

30 Calcd. C 36.12; N7H, 4. 21; 21, 06 Found df 36. 20; A} 25:

N. 20.80 Powder X-ray diffraction pattern %f-?ﬁﬂphous d?gtﬁzm(g,t.pg m croscopl C

observation: anor p%‘éﬁem X is chlorine or bromine and » is a number from zero to 6.
‘ _ 2. A solid -cephalosporin derivative as claimed in ‘Claim 1, wherein X is
40 chlorine,
3. A solid cephalosporm derivative as claimed in Claim 2, wherein » is a
number from 0.1 to 4.
4. A solid cephalosporm derivative as claimed in Claim 2, wherein 7 is a
number from 1 to 2,
45 5. A solid cephalosporin derivative as claimed in Claim 2, wherein n 1s 1 45
6. A solid cephalosporin derivative as claimed in Claim 2 wherein n is 2. -
7. A process or producmg a solid cephalosporin derivative havmg the formula:

@«%

S _
CH,CONH———" N—N
AT T L e e
NS S
COOH

- CHaCHpN(C H3)z



. whi ch conprlse

35 VWHAT WE CLAIM I S: -

35 1. A solid cephalosporin derivative having the formula (I): [ERR|
wherein X is chlorine or bronmine and n is a nunber fromzero to 6. 2. A
solid cephal osporln derlvatlve as clai rred i'n Clalml whereln X is {/__
chlorine. = .

O\N3. A solid cephal osporln derivative as 2, V\/nereln nis
gomunber fromO0.1 to'4, 4. A solid cephal Jmﬂllmlm"ﬂ‘ﬂlm as cIa| ned in
Cl/aim 2, wherein nis a number from| to 2.* 45
ce}mﬁl osporin derivative as clajsasghlin Claim2, wherein n is 14 45 6 A

- solid ¢ r r. a|m2, eelnnls’Z‘ 7. A
P gcé]esse‘g'{rfiéﬁrgﬁsﬂa}b@egc%g g\égéﬁ%aﬁcf%%%af 5”% ’°"l| \égﬁg\f\éa ng the ft;?‘nul a:

14 wherein -X # é', andNﬁ—-rNs a nunmber from zero to 6,
ofrshdl fdrmula. (11)¢zhERR] or a salt
t her eof , wi t.Jm _ “fequi vaI e ts of an aC| d having the 5
fornmula: =~ ' x :COOH
.5 HX wher ei-n X is chl ori ne or. br om ne, |n tﬁ'é'aCHFegcé'ﬁ)ée of wat er: |f
. necessary, and collecting“the réesulti ng 'solid material. 8. A process

acqor di* Ir}lg ?Jtdlm’-?ﬁ With o H mojesulpy m&enisyftaheaceﬁohﬂgyw%e 10 wherein X
i s°chlo l'ﬁ‘?é‘ndnlsanurrberfrom 0.1: to. 4. b9 A
process accordl ng to claim7, .whexein the product |s the .conpound wherein X
is chlorine and n.is a nunber from|: to 2. 10, A process “according to Caim
7 subst. I‘&H‘ nc%ﬁo‘ﬂ’é{e h‘gﬂés'?crl bed- wi th “g re:ut\%\nnce o %lr_} -of the specific
Exanpl es" “§3," process acco L{ﬂé 3 {lb? (f If‘-isﬁé é defined in.Caim
1, 1vhen vmeﬂ:duxe | cHWyrine and: nlxﬁamﬂmbesfﬁmﬁe.l qmed i n-any of 'Claim07 to 10.
12.. A col Quﬂdprggﬁfii MOTEV& “ésre ¢ peafiuftnis @mmnous@bst antially- as
her ei n @? el aér b all od A REGHELEWRRAD! €5 13 A
phar mac eteieh .|;n as-clarnmed in any 20
of 1X0 ai ns 1. mcoﬁmound oflthafbrma(llasgeﬁdwéun Ml srheroproduzxd by a phar daceutical |y
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