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gener al forrrulw oqm&)bﬂsﬁﬂ\bélubg used as the starting 30 material for.
acyl ation reactlon however it cqn, if necessary, be converted into highly
pure 7- (suhssizHs, eg)—ﬂ;n 3164 338.4PSIN-LOHLA 09 (2H, s, C;~~CH,), 4.91 (1H,d, J=5 cps, Co—H),

t hi omet hyl -[ err]-cephem 4-carhoxyfic acid in a h| gh yreld in a
5.06(1H, d, J._5 cps, C,—H).

40 boron trifluoride and its conplex conpounds used may be at |east one @




oRvent i onal The fol |l owi ng Exanpl es ill ustrate this invention,

manner . but
{ iy shoul d be understood that the Exanples are 35 rrerely by vvay of
(T™M/ustration and not by way of limtation. 35

PLE 1 (1) In 27 m of acetic acid were suspended 2 72 pzq hss s

H-tetrazol e,

and 5.76 ¢

of met hanesul fonl C.

aci d was added to t he -

suspens|Elnmehtarvfamalmslafos©1h*dhtzme@ﬂsz This solution was subjected.to reaction at

500C f orCadd%hr €, 36:59: &l 3.6%N, 866pl et i on of the 40 reaction,

“the reaction

mxtureW‘?ﬁboPe%ﬁ‘%ﬂ Hrad.apey added to 27 m of water with ice-cooling.
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and thereaf-t-el——d-ﬁ—ed—t-ﬁ-e-b(—ar[ ,{i e%d 82—396-of—rre—anrrrg- 3- [ 5- (1
-met hyl - 1, 4,3, 4- tetrazol yDIt hi omet h pastion copditipnsm 4-car boxyi i c acid
having a ndlting point of 224 % 6_, do
45 IR (KBr)l cm1: [err]1792, 1%,“%5‘1&%5 ﬂ%ﬁggfqr P%;%eeornr]) yapin vl ues: 3.58
(2H, s, [errPrid3.84- (3H, s, N-GHB) 1. OQ‘C()ZH s,tperr]]), 491 (|1 H d, J=5
cps, [err])p—F+5-65—Ftt+H—dtI=5—cpsi—C—+H) 8- - ' . :
GB 2 027 4739Bone. sulfuric@clll engnt aﬁWanaI ys#0s fqr [@b6r] dal 84ls . 9% C, 36.59;
H 3.69; N, ?rﬁﬂu FQun % CJ 36.47; H, 3.72; IN, 25.21{(2) The {sane
procedure ds gl néﬁh 1) wds: r gpeat ed cegt that otiheg Aacids were
substituted for the 5 met har]-sul foni £ acid tq obtain tlhe foIIcvm ng results:
5 React i on {cerfgluereswéonmmount} Reacfi.on Reaction ysed tenp.
time . |YP®Fd Acid | ey (d) 18 (789 (hr)
(% Cone. Hulchidros@ituciabid - 63%7 s0 501 1. 1 5.2 1 84.5
Trifl uoromgt hane- sul fonic gcid d.0 50 1
87. 7 p- Tol eFbewpyityic@cidci d 3.0 Room 8.3 4 843 30 | 1.5
78.5 Chlordqsul furi.c_acid 3.5 temp.5. ). 11 76.2
~ Fl uor osul fur| c acid 3.0 Room 4°3 tenp. (3)
an agueous ammnl um so utlon 0 77 f anmpni um
acelBRAEATY A e et *'°¢25§£§§ng& ki ﬁé Tefhaed 1o
the gk, 'aﬁd"thm' el mﬁ Jﬂ frich fécipidt Ejd

T €5 Wrjistal0néTs ¥dIdéted wafmraibh Maenhdaﬁ.th[tna s}rﬁl%mznwfscetafet &Hd thédN dibd {ohﬁtainh Ufo
pr ec2.¢4 ¢ tyleB71M6)of Y-atririos3-{5ein ematiofi-11 203, 4 cbtiazohyiiitHidmeabyillent; cepiaiedarbiylic t wo 5- il
por tﬂctﬁn‘ydrmh“a@ehmafaﬂt!i"gtm@nofcllme@b 186°6degpmp.).- 10- 2. 44 g (yiel d 67.0% of

-am no 3 ?
-net hy! ! ceg } hemd- car boxy! d
et TS o 00 st ) cophems-carbonyt 0 acia

14910 Wanéﬁﬁﬁ)malylsﬂ%}bmmah (Wlstdj] standard sanpl e. 15 El ementary anaI y%l S
f.or [ercailed. (%) C,32.91;H,3.59;N, 23.03 ' 15 Cal cd.

32.91; - Foun@{9%9;C.M2.5834,BAHENRX7I %) C, 32.55; H,3.48; N, 22.73 EXANPLE 2 In
80 -m of 0.1 N perchloric acid solution in acetic acid were dlssolved054
g of 7- 20 am nocephal osporanic acid and 0. 25 g of 5-nercapto-1 -methyl-

Qut_ ZOsb on at 50[err]for
?Q asce&'f'o f L‘fe':c% 4%9‘"% f‘t & §§ S/a t.\e@&;emv by
d IR BbE! 5@&% the pe§§d Sifo sz ‘lv of
wat &émO\;EG bl bi@ulfaﬁ&ﬂnuerneuuamm&em HsidOWHES n&nmem conc. -agueous

" anmoni aTeuhe kesultitg apedus Bgjutionivehs divpwiza bdded corichaupdis@mniohia with ||dttdoOllhgwaS
ad] uandéhpreafie3thg pH af the solution evas adiesterith 3t5i after whish theispintiah Wasistintdsi for 15
25 min. The thus precipitated crystals were collected by filtration, washed with 2 ml of water and
3 mi of methanol in this order, and then dried to obtain 0.53 g (yield 80.8%) of 7-amino-3-[5-{ 1-methyl-
12,3 4—tetrazolyl)th|omethyl]-A"-cephem—4-carboxvl|c acid having a melting point of 224° to 226°C
N (decomp ) The 1R and NMR of the product were identical with those of standard sample

25

EXAMPLE 3. B '

- In 13.5 mi of acetlc ac:d were dlssolved 1.36g of 7—am|nocephalosporamc acld and 0.58 g of 5-
mercapto- 1-methyl-1H-tetrazole, and 3.9 gof anhydrous stannic chloride was added to the suspension
~ to form a solution. This solution was subjected to reaction at 50°C for 1.5 hrs, after which the solvent

was removed by distillation urider reduced pressure. To the residiie was added 10 mi of water, and 28%
by weight aqueous ammonia was further added with ice~cooling to adjust the pH of the solution to 7. 5.
The thus precipitated crystals wefe collected by filtration, washed with 5 mi of water and 5 ml of
acetone in this order, and then dried to obtain 1.28 g (yield 78. 0%) of 7-ammo—3 [5 (1 -methyl-1 2 3. 4-
tetrazolyl)th|omethyl]—A"—cephem-4-carboxyl|c acid.

30 30

35 35



25 mA. "The thus precipitated crystals Were col | ected by f||trat|on washed
with 2 m of water and 25 3 m of nethanol in this order, ~and then dr-i-e‘d*N--’-._--"
to obtain 0.53 g (yield 80 8% of 7-ami no-3- 5-(1 -nethyl- '
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acet one i nhY \dpnea HH)"P ‘i 3 &r 5'T

acl
st e e S,
carboxyl i c 1@ drochlonc acid were added to the reaction mrxture and the resulting mlxture was stirred at -
20 The IR rodviecaiparatis fo 2 Brs M Hius Plecibiteedunystilsveressliected ey fitratia, weshed withose 40
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“and then dnerm#rattwefofzmrsoﬁteah%mcm?te ?' YV ‘*Y‘?"GQ ’ '° ﬁ;‘gw ‘ée’ld'
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ITRONWR ana %l gﬁ rQq)Hﬁ re dé osé‘\b stankl Q'Qsﬁn 1
" standard §arrp| e g _ acetlc aci'd were suspen ded -
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r, and then dried to obtain 0.503 g (yield 69.0% of 7-am no-3-[5-1

hyl -1,2,3,4-tetrazolyl)thiomethyl|-[err]-cephem4- carboxylic acid
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by wei ght aqueous net hanol solution by addition of 28% by wei ght aqueous
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7-am no- 3-[ 5- '(-knfﬂbt-ilw tslcaa)pﬁﬁl-4-2 3-triazolyl)thiomethyl]-A®-cephem-4-carboxylic acid.
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perchl ori aeaci d, chl orosul furic acid, pyr ‘osul furic acid l'uororsul furi.c

acid, rmagic ariAthindBE- eHrz}q.eﬂpmqthmrze?smqtr@mwtm@vlI-A°-°eph°m-4*°afb°"vl'° 35
tri fI uos®reidhanesul fonic aci d t ol uenesul f.oni ¢ .aci snc .chl zin
broni de, st an?ﬁ -Amingt s Mathoxyzh(g- (E't%??"'c! r‘Jstf‘r 'E‘I?F'G@'V%H'r'f’d"eg"yé ﬁ Ve n’ten'-g Arg‘?%d: from
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7- Ami n0-3- [ 5- (TlAmio-3-[8-(1 Bi3ak weiramiyl)loyetiy bR caphpin-dacarhouyinasis.4- car b b
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7- Am no- 3-[ 4: (5-et hoxycarbonyl - -
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2 3 tr| azol yI )th| omet hyI I -A3 cephem4 car boxyl [ c aCI d
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di nmet hyl ani no)ethyl- 1 . ' ' T
t hi onet hyl | - A3- cephem 4- car boxyl i ¢ acid. 7 Am no- 3-{ 5- [1
thyl- 1 .
thi onet hyI] [err]- cephem4 car boxyl |G% §50ﬁc gg B 12 ' =

Am no-3-{-[1 -(
3, 4-tetrazol yl
_ Z2- di et hyl am no)
S ,_3124 tetrazol yl
- 35.. FethReXx _ -
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7- Am no3-[ 2- (5-ethyl -1, 3, 4- t hifa jaz, t]tg,grret_hyl ]- A3-cephem 4-(llar boxyl iC
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7 Ami no- 3-[ 2- (benzi mi dazg@l yl ) t hi omet hyl]-[err]-cephem 4-carboxylic acid.

7- Ami no- 3- propyl.t hi onet hyl - [ err] Rtephem 4- car boxyl i c acid.

7- Ami no- 3- phenyl t hi omet hyl « A3- cephdm 4- car boxyl i ¢ acid. 50

7- Ami no-3-[5-(1-ethyl-1; 2, 3,4-tetrah ?fl‘]“{"hT'orret hyl ]-[err] - cephem 4- carboxy
- lic acid. - 50 7+ Am no-.

1- car banoyl met hyl -1, 2, 3, 4-tet'razol yl )t'hr onet hyl ] - A3- cephem 4-car boxylic

aci d; inAvkidn RIR*Jand R, Juh(cﬁmay dé laytizhilvy bifferbnt?ars hidrdgeh emloyb:htrln reﬂmebyl

}- A3cw|bhbr:le dotpantibipaty ini the @aétidn, or by the formula, :
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A{ﬁ no- 3- (car boxynet hyl t hl onet hyl 5"[\err] caphem 4- car boxylic acr d. 55
AM no-3-[5-[1'-(2-am noet hyl )-1 , 15

o, 2 3,4-tetrazol yl ]t hi onet hyl ] [err] 7Kephem4 carboxyl icacid. '
- T- Ami no-3-[5-(1 , 2,3, 4-tetrazol yl Ya&hi onet hyl ] - [err] cephem4 carboxylrc
~acid. 7-Am no- 3- [5 (1 - met hoxycar bonyl net hyl -

2, 3, whidhiRiand. B’Mfﬁdhlnmwbhlt“dﬁhﬁca[@Hﬁkfbﬁﬂb@%&o@eﬁh%ﬂrb@aﬁ@hﬁdues whlch do '

7 Ani pe-partipipatg B thetehstion;jang Rlis & thicl dorapaving reskite, onadeniyative tithe caetRi @roug - car boxy
lic a‘%‘effof BsO salt thereof, which comprises reacting a cephalosporanic acid represented by the general
- 7- Am 'S'a' 2= (5 et hyl -'1; 3 4- th| adr azol yl.).t hi omet hyI] A3- cephem4 car boxyl i c
. acid. . 60 '

-.GB18 027 429 B .12 CLAI I\/B 1. 3 for producr ng a .

orrrul

2-
]
e
]

~ 7-(substi tut ed) am no- 3- siibst i tut ciyl -[err]-cephem 4- cq,r boxy?r o
-aci d represented by the general ulerr] [err] COOH 5 V\/nerern Rlerr]

. is a hydrogen atomor a [err]alkoxy group R2 is an am no group ora group
1 epr esteeia®! bryd R*hatethe $anrenudaaings asrdelinedaboviei Xis ah ensubstindtedodr snbesyitubesel | dent i cal
or di Pevigxeprncarbgmeyledy@raygen at ons or organi c residues which do not
participate in the reacti.on, or by the S(;rrrula ‘RS 10 & N,
15 / [err] in which [err] and \ |odent|cal ‘or dlfferent are

~ hydrogen atons or organic resid O)olm ch,do "hot participate in the
reaction; and [err]is a thiol Ccompdund . esrdue or a derivative in the

car bOiSnVJ deEll}é?HPmtthI@Ja%fayl erou@tthelﬂtorE AP Hrbor, Wi &tﬁno‘FEHmfohﬁﬁ%prE@eﬂféB b Ghea -
cep abaﬁgmfoamrs acid represent ed by the gener al tormula, 1 2
R

. .20 COO—I wher ei n [err]
‘have the sarre meani ngs as defi ned alﬁSv-@,H X is an unsubstr t ut ed (@}

- Substi tuted. | ox car bamyl ox :
: wherein has he sa emeanmg as def' ed above, ora salt thereofm an organic solvent inth

presence of a protonic acid, or a Lewis acid or complex compound of Lewis aold other than boron
trifluoride and its complex compounds. :
25 2. A process accordmg to Claim 1, wherein the protomc ac:d is pyrophosphonc acid, a sulfuric 30
acid, a sulfonic acid or a super acid. -
L 3. A process according to Claim 1, wherein the Lewrs ac:d orits complex compound other than
b:ron trifluoride and its complex compounds is a zinc halide, a trn halrde or a compiex ‘compound.
thereof.:
30 4. A process accordmg to clalm 1 or 2 wherem the protomc acrd or Lewis acid other than boron - 35
‘trifluoride is pyrophosphonc acid, sylfuric acid, chlorosulfuric acid, fluorosulfuric acid, methanesulfonic
- .acid, trifluoromethanesuifonic acid, p-toluenesulfonic acid, magic acid (FSOSH—SbFS) perchloric acid,
* zine chloride, zinc bromide, stannic chloride, or stannic bromide.
5. A process according to any one of Claims 1 to 4, wherein the organic solvent is an organic
35 _carboxylic acid, a nitrile, a nrtroalkane ora sulfolane 40



“thereof, with a thiol conpound represented by the 25 20 general for
Rlerr]- SH : - (11I') wherein [err] has the
aeani ng 185 defl ned above or a sal t thereof
presence=s 3 S ~ ,
Cld ot her than boron trlfluorlde and |ts conplex conpounds 25 2. A
process accor |1’9°°Fi§a€$°a‘i'"i’ﬂffa"mwéiilﬁmtSHeog.rvmewnB?lm@lmcsgrpgpr ophosphori c
acid, a sy, f\é’ ocess ageording tg aay gneghElaimsdite) oyhegeinsfiies oraun raprespntedbpthgces s
accor di ng to &I aiml, wherein the Lewis acid or its conplex eonpound ot her
than boron trifluori de and its conmex conpoundseis.a zinc halide, atin

'Yis- Sor SO or a derivative in the car boxyl group thereof- or-a @
S

in an or ganl C éé)lzvg

hal i de or a conpl ex conpound t hereof\ 30 4. A process according to
“claim1 or 2, wherein the protonic a0|@=§1—N_"bw°s ﬁ:’dNﬁ't her than boron
35 trifluoride is pyrophosphoric acﬂ:d/ s | furic chl orosul furic acid,
fluorosul furic acid, nethanesul foni't aci trif IFhoromet hanesul fonic acid,

o

oy .

* p-tol uegesyl fonicnag ﬂegﬂg &ﬂ%'sgmg esJ.nngaee.annbﬁﬁ? zinc chioride, g

zinc bromi de, g 5t @siakdac ot of Blafatd A pr ocess according
to any one of Clains ere| n the organic solvent is an organic 35

- carboxylic acid, a n|tr| I e, a ni troal kane or a sul f ol ane. -
40 13
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1to 5 wh whdign fOr mil a, R3
Rs C= G Ni r3%’”*%ekfaf‘r&“ﬁ“gmrﬁﬁmm o "R have the same

meani ngs as defined in Caim1. N 5 8. A process according
to any one of Clains 1 to 7, wherein Y|Y51s $—»0’ / 9. A process according to
any one of Clainms 1 to 7, V\/nereln Yig s/0 1/ 10 : 10. A process
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net hoxy groupyy. QrdivgtodhFéie mg.mtsq 18 MY, wharircHe i nahmfnstituﬁaworll
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15 14. A Qr chg pé EZ%aafgganq Ia-l ims 1 i IJ4 whe[em thT reactlog |s(efected ata

15
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