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ch conpounds are those wherein Qis N3, Rlerr[ is Hof OH Y and Z.argr)
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of a substituentto the bicyclic nucleus indicates that the substituent can
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bol ar sol vents whi ch can be enpl oyed in tdigs reacti on are -
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.alkali metal salts, such’ as sodium:and potassium;_alkaline earth metal salts, such as calctum and -

—methylmorpholme and N-methylpvrrohdme, and tetraalkyl ammomum salts such as tetra- P
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i added40 ma.x o mlqhéaarrﬂed)dmemhﬁme dnandngsbra aneSthe Bolvent avapbratee in vacuo & vielded

under -ni t resigeah ofl whict mse:enmmvshrama\owmyt@ 'ég at"a?f gel, efPHee ‘f"é!a‘e't ﬁbb 9<’teﬁ‘r‘/b

was concemeﬁmda"r’ iy etlite lu ‘i ur e
i SO e Rl R S
1(by vol UrTE |d+ﬁ.aé aget @é—@broﬁbﬂ&ﬁcﬁll@ﬁ’ﬁe CCKiBrﬁtbrﬁetmg tdaamdham:emiumate, .
mat eri al masremetanbs eraichiarbogknizanaoy, adhtecbrﬂechyafefhmmb-srcmor en cm%e. chlotomethge §t red
product , mmo-smepeme ERR elqé "E ﬁ“.;l ﬁs g Wl 16-ff g;gh- -
3H) 6075 tldgpengrllalnate h : ht e:gl 6%6-4'(1 mo%g‘g:)l a l{)eab mro ﬁrorﬁe Bhove
Jprocedure” I"Seb‘?"é‘ e%foeame ce“"tlnec “Fhe. chl.or.ei: odonet hane used therel n |s o
qrepl aced by—~- NE Exarple 1B " o
Employmg the appropnate G-substltuted or 6, 6-d|subst|tuted pemclllamc acld m the procedures of

Example 1 and 1A the followmg esters are prepared m hke manner ! b ;

kxS

ALY AR
-~ T




an equi-nolar amount of bronoi odonmet hane, dii odonet hane,
di ('met hyl sul f onyl oxy) net hane, . 35 di (i sobutyl sul fonyl oxy) net hane,
di (n- hexyl sul f onyl oxy) met hane, di (benzenesul f onyl oxy) net hane or a conpound

of the fornula (R2C6HASO20) 2CH2 whey g is 4-A, 2-Br, _
4-1,3:NQ2, 4- CH3, 3- (CH3) 2CH, 4- CH3@, 3- C2ZH ERR] O or 4-n- C3H70, f fords,
respectively: brononethyl 6, 6-digbjonopeniscil Lenate, iodonethyl

6, 6- di bronopeni ci |l | anate, 40 su ﬁ% oxynet hyl

6, 6- di br onopeni ci |l | anate, i sobut y! sul g’ronyl ymedhyl .

6, 6- di Br onopeni ci | | anate, n-hex NyT OXy*Rphhyk. x

6, 6- di bronopeni ci | | anate, benze esquOnonxynEtﬁylz _

6, 6- di br onopeni ci | | anate, add R2- [ e£r] H4-sul f onyf oxymet hyl

6, 6- di br onopeni ci | | anat es where R[girr E‘ri S as defilned above for the 45

di (substituted phenyl sul fonyl oxy) rre?'-hane reagent. Exanple 1A | odonet hyl

6, 6-di bronopeni ci |l | anate ToH25 nl . aipda-@cet one eagozwided 4. 15 g (10.2 mmol e)
chl oronmet hyl 6, 6-di bronmopenicillanic acid and 50 7.5 g. (50 mmole) sodi um
i odi de. The mixture was stitred ovéPht-hht at r&Hi%8nperature and the
acetong was evaporated to afford a,dark resi ks mwas di-ssol ved in 150
m . ethyl acetate, washed mf%h matgggfg X ZéaﬁﬁPTaﬂggfLrated brine (25
m.), dried (MgSO4) and theHsol venbeteBapor.ated .i wivacuo to-yield a-residual —-=§
oil which was purified by chromatography on 100 g. silica gel, eluting with
1:1 (by vol ume) ethyl acetate/ h'exa%@.‘a"Thi rty nFd¥3Pter fractions were
col l ected. The product el ut in-fragtions 4, el were 55 conbi ned and
evaporated to afford 5.95 gggof colggless oifﬁtﬂ$ﬁﬁ6g%ystallized upon
stamding. MP. 67-68C. [errCH NVR (GBCI 3) ppm (d&lta):1.55 (s, 3H), 1.65
(s, 3, 4.54 (s, 1H, 5.8 (s 1. 5 98 (s, 2H. Enploying bromomet hy

6, 6-di bronopeni cil | anat e, Fonnnetﬂyl 6,6-dicthropeniciIIanate, -
chl oromet hyl 6, 6-di chl oropegjcillanaje, chiorggaiugo .

6- br ono- 6-chl oropeni ci | | anate, chl oronethyl 6- chiof o- 6-i odopeni ci |l | anat e,
chl or et hyl  6- br ono-6-i odo@enici' | | ahate or broméhet hyl . -6- br ono- 6- 60

i odopenicillanate in place gf chl oropet hyl 6, 6-di bronopenicillanate in the
above procedure provides thé correspbnding iod0n§fhyl ester, in each case.

- Exanpl e 1B Enpl oying thgrappropriate 6- $Ub'§ﬁ1'sbgt§ ed or 6,6-disubstituted §}
penicillarnic acid in the procedures of 65 Exanple 1 and 1A, the follow ng
esterare prepared in |ikeBmanner. Br - Br 0 061 274 5 -
[err] Y Z R X' H .- al Qpa-Br. S -+ l.to H
al pha-d CH3S20 H al pha-1 ~ Q2HS020 15 o
H ' beta-C (CH eFr]) 2CH@AR2SO20 Ha-cH,c,H 8O- Br a H
bet a- 2 - C6H err] S020 20 C - ad - +. 4-CH3(Jerr]HASC20 C
d : a 25 c R I 4-CICeH, 9.0 | a _
& | Br 1 4-CH,0C.H,S0,0
' 45 ' l ! S ! |
cl Cl  2:BrCeH,S0.0 -
o . Br . 41CeH,S0,0
50 . - . . '
O 3{CHg)CHCEH,SO0;0
55 . B . Br  3GH0CH,S0,0
1 4nCHOCHSO00 |
' ' . Example2 ... . . . -

so  Chloromethyl 6,6-dibromopenicillanate 1,1-Dioxide T
P A solution of 7.1 g. (17.4 mmole) chloromethyl 6,6-dibromopenicillanate in 756 ml. ethyl acetate was
. cooled to 0°C. and 7.3 g {36 mmole) of m-chloroperbenzoic acid was added. The mixture was stirredunder = " -

. - nitrogen at 0°C. overnight, diluted to 150 ml. with ethyl acetate, and 50 ml. water added at 0°C. Sufficient -

. sodium bisulfite was added to destroy the excess peracid, the mixture adjusted from pH 2 to pH 7.5 with. -
.65  sodium bicarbonate, the organic layer separated and washed w_ith 50 ml. saturated sodium bicarbonate,

,, :10_\' : v . -




n-C6H err] 35020 A | .30 Br

: CH3SO20 35 .
\ Br Br Br 0 061 47gH3C err] H4SQ20 40 C
4-Cl [ err] H4SQ20 Br 4- CHBGIGH48020 :
> po ml. water and 25 mI brme Th ashed extractsw dried (MgSQ,), ¢ @6 vacuo

andt rified hromato raphy op.300 g. silica gel, eluti oen hexane
ggggoﬁgg esuredgcho?(lge a c?vstallmg so% Wg%— — R (CDCIséppm
3-( 453 (s, 1H), 5.04 (s,1H),58(dd 2H).

'H[ er r [SOC6H4S020 a 4-n- C3H70C6HASCQR20 Exarrpl e 2 60
oronmet hyl 6, BatysibrGies @ﬁlf%lch1M$%'zq_ 1-Di oxide A solution of 7.1 g.

V.4 mol e) Cg"l or(gn%f‘z’ﬁ ?&@ gﬁ)m)penl cillanate in 75 m. ethyl acetate
of cool ed to OC™" Mol e) of mchl oroper benzoic acid was

added. Theo m XxtAls&oNd modd bdlirﬁﬂm\d&dﬁl’ wihl EAIREE for ltheDdhrontivakdphy Bdlumitliolay. ahlis tnas
190 m. wit hadetl t ag@dtraiktare cditig dfiradnd befatselfoxiidslefthipron@@y! &Eifiibfogioperticillzoate bvn
bikul fite wadat¥Bd to destroy the excess peraC| d, the m xture adjusted
frjom pH 2 to pH 7.5 with 65 sodi um bi cgy, 9 e, the organic |ayer

sgpar at ed 1&ngavAsthA G, eWidréneaniditianaal 1LBied SO | um bi car bonate, 10 0 061
244 50 m . wat eTo 4mol. dSachtone Wad sutled 028 g.1W0.S Fribled Xddomethgl 8/8dilerotlbpeidilléddisSEDd) the
cgncent r at ed nixsure ptjrred ystiljagolytipnnas abte‘nmyaqeeéq luera endptﬂ foévejNelsl ve¢fﬁm¢°o '
04300 g. -si-PIRSANE acidofo,adl tgxtﬂwge 1tocmli 29 a?ro %{gp

d he mlxture eratu

5.0 g. (653/9162an 3 Vs SO, Wor JAddA, TR reultns ,ﬁmﬂ N hydrochloris acid
94 90[ o1 1 1C. b NVt R el o e T oo ageat( ey ) orgahic Tayek uas
1H)i§5 04 (Ssepin‘d)ed tge Stqu.(edgkgphaesé%ext;&telﬁggg\%&ms  eti@hdcetateceing thefcombined organic layers were
@ witicpaturgted brinegd)x 2pjm -dryiing oy e riaphyus godiym suliate@nd evaporatioppf
e
W] 5an gp” e Pl P ke g R ol
. cifr omat 0gr apBiptaled i6ld 0. Sof fnw haést

aljpha- and bm-auma (dmsb kS (dalka)s (@Ismrﬂtelayé 316) ﬁMsthsrmemHo;lslsbwaail-B by .
rr] H NVR Exalﬂqslotaammla}edtodmfh lurﬁpemdmdanomelnumlpbﬂmnmetem placE)pfmptamum -
T¢ 40 ml . fP%[ ngemgea Reye f°ee °’d 'bthss ’8 uct
oo o B R o L i g .
olft ai ned, cﬁBmet ﬁ pha-bMsghap IJD¥NMH deﬁﬁﬁ%r& B! ﬁfb(s 3H),
osphorl c aomi(stU-I).aﬁ:iaMstH)tsl:m(dmNLa.nedd:m-i)pH 4. 0. Then 158 ng. (1 mol e)
pgwder ed: got assi um per manganat e was addggam%rlledathe m xture stirred at room

t gnper at uf’ fcQbmetRyt 6-bRM- Ecnidrbpbhicil ERAL Boxide

A solution of 7.6 g. {17.4 mmole) iodomethyl 6-bromo-6-chloropenicillanate in 75 mi. ethyl acetate was
cooled to 0°C and 7.3 g. (36 mmole) of m-chlorpperbenzoic acid was added. The mixture was stirred under

nitrogen at 0°C. overnight, diluted to 150 ml. with ethyl acetate, and 50 ml. water added at 0°C. Sufficient

sodium bicarbonate, the organic layer separated and washed with 50 ml. saturated sodium bicarbonate,
- 50 ml. water and 25 ml. brine. The washed extracts were dried (MgSO4), concentrated to dryness in vacuo
and the residue purified by chromatography on silica gel. . .

~ 45 Co " Example 4
lodomethyl 6,6-dichloropenicillanate 1,1-Dioxide :
To a solution of 4.09 g {0.01 mole) iodomethyl 66-d|chloropen|c|l|anate in 50 ml. acetone is added
2.5 mi. (0.24 mole) 30% hydrogen peroxide and 1 ml. of 0.5 M aqueous sodium tungstate. The mixture is
heated at reflux for one hour and allowed to stir overnight at room temperature. Evaporation of solvent
s0 affords the crude product which is purified by chromatography on silica gel. :
When aqueous potassium molybdate or zirconium tetrachloride is used in place of sodium tungstate in
the above procedure the result is substantially the same. _
- When methanol, ethanol, isopropanol, methylethyl ketone or thelr mixtures with water are employed
~ as solvent in place of acetone and the reaction is carned out at from 25 to 60°C., the title compound is
55 obtained in Ilke manner.. : oo . .

urs rghé‘r acasc ‘g: G

uaamséa SodMB PezaC.

40~ sodium bisulfite was added to destroy the excess peracid, the mixture adjusted from.pH 2 to pH.7.8 with,. ..



20 100.m . and water, 50 m ., were added. The resulting m xture adjusted
to'pH 2.0 with 6N hydrochloric acid and sodium bisulfite added to c
t he excess oxidi zing agent (pH 2.9). J%{)g@{llc | ayer was separ at
aqueous phase extracted with 50 m . ate and the conbine
| ayers were washed with saturated brinegbadpis25 m.). After drying
anhydr ous sodigmglogiHg ha tempbadsavaiied miExamplo1B @ataning matedal2B tip. pr@bdtceslocbﬁ*aew
oi | was obtaihragh 4 Ploeides the vamsponding fambobnd oftheoinemurrelgphy on 25 g. of silica
gel 25 eluting with 1:1 ethyl acetate/hegape taking 15 nl. fractions.
Fractions 4 and 5 were conbi ned andzevapor?t ed ég vacuo to yield 0.27 g.
(100% of colorless oil which crist 3anding, . MP. 71-73[err]C
H NVR (CDCI 3) ppm (delta): 1.5 (s, |3H), [L.62|(3¢EpH), 4.49 (s, 1H) 5.02 (s,
1H), 5. 98 (dd, 2H). Use of an equc;?ra'r'emx t of sodium pernanganate or
cal ci um perrranganate in place of @otassi um per xte in the above
procedure afforded the sane product in |Iike manner. “30 Attenpts to
prepar e i ocuwet¥gland XGrechsisletred pekxacple|1Bnat e 1, 1- di oxi de fromthe
chl oronet hyl ester prepared in Exanple 2, béétreat ment with sodi um i odi de

Ji n acet dfle by the gtgg%;n% of EXA0PL 8 ? e i odoret hyl

G- ai pha br SRR A gL E e cIRAET Bl b Bali L) il drtberkerdS
B (s, 3H) 1.(7dd nﬁls,un&lﬂ);troge %aﬂdﬁd atlth., 2.32.2(8(ninold) f)-p-bétyi#Dhydelde: Tid)resubing mixdate is -
R 2H) stirred overmght at room temperature, the solvent evaporated in \@xta)(ppcl the pesidueypluified tny:plumn :

6- brorm - c,ehr %1 ?"é‘ﬁa?' f°1'd §k forRouns) (17 4 mol e
le] romet -dibrofho lclllamc aci
odomet w1 "ng "slif’ﬁﬁﬁﬁ s me s A sladebetornhlad BRI
to 0C and f by &) of @ ;me,r benzoic acid was ad e
mxtdre was stlrred under nltrogen at 0C. overnight, diluted to 150 m .
with et 1acet ate, an m wat e{?l?ladﬁi‘e@r"aﬂ O[err] C.. Sufficient 40. ... ..
sodi um bi sd
rom h?é%g %r %ﬁatg *?‘?-di&?&k%c?ozs
§adj ust ed fr@@& .msﬁf ?i%%og& ond SO D s i (M BRES Theb&liting
separated aa pews. e\ﬂiboraﬁa'&dlﬂ@ﬁééﬁi arsdile wsid &Bd’nbﬁﬂﬁiseml b ethi .acotib,er

and 25 . \lmsheruesucéﬁhszveiuamh'eﬂ xentm awdter, {lomie satvriated Ihﬁg@@?fledmerc@hvdfmseddmm

eness | S B R R YR "’a’g@gg%?gh;&,gg;’m e

6 6- di chl oropen|C|IIanate 1,1-Dioxide To a solution of 4.09 g (0.01 nole)
i odonet iyl | 6, 6-di chl oropenicillanate |Exa56|em acetone S added 2 5 m .
1(0. 24 nol e)6-B@%% gjeitipnjseAciohdi cldiodded 1 M aqg ueous so

Bt ungst at e. 'Lnef fis¥ 'é"‘?“ée ‘Pf E\'j ‘l“ét”aﬁe mjé'%‘s'o uEg:’u F_:Eagg @ % \ggl' s ° P r
gover ni ght aﬂe Jc m?n rox %Q‘(n‘éitb@'@vag tlrﬁa‘d ﬁ f#? Eéﬂ ltC\X/ééd
product M'fﬁ%reﬂ ST hBllH'ybiE |v@ HarEt BYth® Bigamél Phaeél wad discatied erh &ﬂ; phadéQmishen

pot assi um rmhsed dapidly, edth zurrmmmtcuarn daitizrgohikiorel vehdchi fed hmcbrepareplaatoecvsf sodi um
t ungst at e | n. !"r?e3 sty Botk wap mixed B3.29-ofieotaseig | permangangiss EQQHN' f‘l" eftaﬁé“%‘hﬁrﬁfacW?en

for 1
met hanol H“ﬁ m'*&%’qﬁ‘t%rﬁﬁ’%ﬁh.&@ﬂéﬁ* %‘IL nf :25’%222“% Z%“ﬂ x bl S Sohed
lwat er arg VA Cagas AN il tRE i Hind Qo 18°C. and
carried outthed feﬁ EOSYC. Zdved ozﬁaineu"erp]e&d, At ine p‘olnt Ise oeomsedumd nieiabEBIflteGh\E atdeadvithn:
Ml i ke ma_nnerstlrr(i\@ over-a-10 minute period at about 10°C. A&gr a farthet 15 mmut@s,@@lm@?ﬁ mEg(@i deang the

Enpl oyi ng tMEe if | PE178 b % plppecital!
Ehe. o) b by r%;?%“ S i 0 e i i€ it vééir i

of the fOr MHeahldfsI salution afforded 10.0 g. (16% yle!d) of the title compound. The ethyi acetate sau
[err] - afforded 57 g. of an oil, which was triturated under hexane. A white solid appeared. it was filtered off
_giving 41.5 g. (66% yield) of the title compound, M.P. 134°C. (dec.}. - :

55 Analysis: Calculated for CgH,oBrNO;S: _ . _
' C, 30.78; H, 3.23; _ "Br;, 25.60; .. N, 4.49; ' S, 10.27%. -
—Found C, 31 05 ' H, 3 24; Br, 25, 54 N, 4.66; . S, 10. 21%

60

&alpha-:odopemclllamc acld 1 1-dxox1de, respect vely LI

65

Oxldatlon of 6-alpha-chloropemclllamc acad and 6-alpha-|odopemcxllamc acld W|th potassnum .
permanganate, according to the above procedure, affords 6-alpha-chloropenlclllamc acld 1, 1-dl0dee and o



whige Y, ZananreasdeflnedlnExarrpIelB 15
“x¥8¥pl e 6 Chl oronet hyl 6-beta-bronopenicillanate 1,1-Dioxide To a sol ution
of; 52-g. (8.mmmole) chloronethyl 6, 60 361 c@ppenicil l anate 1, 1-dio g\ n
--".?benzene (100 n.), under nitrogen, is added at O[err]C , 2.32g

Bl e) tri- nga{:%rtob& ydride.  The resuF’taP"i‘i't?gm xture is stirred overmi ght
_room t enpétg {BrioP Wi b paeyoam%@ 1 5 RS F05hah el CBbEYR, of 85%
i fied byprcbedmma nd 6 It QRSO THYDXHiZNG sBil dn@&sﬁdﬂed'ﬂn@p@n&@félad&uﬁdﬂ%f150tn|1§30f
cqipound.® Asadarmerbesé-ghioroiesiciensts ipSealucht wites ab p+-&iCn exdltillzhe purplk oylpmef the potassium
cifl or onet hy Pe’Ga:@?Gﬁ‘bPﬁfﬁ'ﬁ P ﬁ°P"as lly aHd’if el %wl'zm@ 98!5‘6‘?/13 G&‘é’tﬁ&?}t oint, ::e
ofi ol zing (RCURTIE ey SRR, SRR, A o
t be sul fone sdpafdted @hd tﬁ@atﬁl tra dQtith‘ethyFeetate. The combined ethyl
anpl e ?b I adafelh d w&ebﬁs&dmmmﬂldﬂéd hl&ﬂalaﬁoréted.-lﬂvamm e gide 30 rhid. | D RheDfitte
0§12 g. eWﬂmeetmet(h\ﬂm@%ksaomp}wn@ﬂ$2a(¢»at*b5 24 (@ ¢H). dﬁB&eﬂﬁnd
025 9. (16 oV gilct asd eq t rre

r oom temssra%?tg{esm Jf‘f Mﬁ%éﬁé’ 39&’%’#5?@&%&@ 2%5
df yness endydelis; ah& giethe Qodél%oluﬂo cezdliridal e affe@ldah @so title
successi vel sompotdd. 2 X 10 .- water, 10 m . saturated brine and dr| ed over
__nhydrous sodi um sul f ate. The resul ting solution was evaporated at reduced
“pFessure-t-o:; ?3@?' noggec” Ll kesgar ox“% amgleddlid, . 0.14..9. - [err[HNVR .
(JCDCI 3)  ppm Sition n(gsefs m 6 etﬁﬁro(n%peManatérng n(l%fw;tbp ato%o §§ \(/%M&éd)

.42 d 1"3 sollﬁlon(eﬁzd'ed 031@ ofpotassmm permanganate, 0.11 ml. of 85% phosphoric acid and 5 mi.

arrpl e 8 oGefataEhat Bodih PemHovas h\amtamembetdeell 610-abd 6.4 didting The additidn. Theeehcriandbivtues

5 0 . m;s et pH mumtesdq ti vge hyl acetate. The pH
s %’i:@mm‘ e SR s e T
ntil. a st rm ms@m&v rato ﬁaca&ws m& HSBund 25
ydr oxi de.  whie diyss. rree WBIS spédtrumelth BJO) Pdwed %bidaumowam mm,em and4 Hanesesid,” mas*“" -
0 filtered=4HaedRhigctHd 16w 3and i 48 scBHipeMmt he organi ¢ phase was :

di scardeg, The aqueous phase was then q_:ourq {apl dly, with stirring, into
n oxi di Zi ngpdi. %eﬁucm&kbud hasiohgen prepared’ as foilows. Ina 3 liter

| ask was m Xemtidatondf G betsHodBisdhigiiarid ik ith FEBGARAleAnanbard@addbrdinfo tNErSded@BEE
8.0 g. of E@etpled 0.xtfodis 6-bhadodnpetcliiergc suixs 1.3dloxided for 15 m nutes at

. and then it was cooled to O g r]‘ JHfter the

- al pha- %rom&&netﬁwlelaﬁ;ﬂa Sro%béﬂucﬁl@ﬁi@iﬂﬂuoi\@j been &tded to the oxidizing

I Xxture, a CO@almg-Btbﬁ'\opé}ﬁdilhma‘amd 1],5{16!&!64 iCestyviied BRthe bkt of Eidl 11t Brovide the
feaction mniWlegpmpoude | nternal. nperat.ure. rose to 15[ err] C. .and then fell

o 5[err \ B aboveposedylp jscens F‘i”?}{!lt“eA'E"’ "ﬁvsedm?rqm fepiggedp an eayimolar
t abi suf I;n?ou%?of FOMoio og:MTf ne l)ﬁf(’e?m \gg f{\l g %ﬁm{ﬁ _‘IO)M)-C_‘_“
fter a furd,lzesct b5 D &-na, M, KLGH:,\N?- JHL Str CH,%@Q :beﬁb 1 r€dpedti @y _

iltrate was Ib(wmwdwtQaaldhaaardmonbdne]llamw|1n+cﬁnmdef 170 m . of 6N hydrochl oric
acid. The aqu &%eg'gnﬁ "@wa’&@ﬂ%ﬂh‘mﬂvﬁd?}hl ar of orm and then with ethyl

setat.e. “5Both:'s't, %%‘Ea'}ag\’aé‘;? "':If'g‘%:e j‘f% G20 acetate extracts
1 |

re dried usigg 4 they were evapor at ed
n vacuo. The amdwmzom%mfomlmhﬁﬂwmmmﬁibafn&@ehnaﬁn&e o1 d(oi.é%wﬂeﬁlm)s a@ tiefinB@atiold.| €
onpound. The Tea m@smc‘éomeseefmﬂewmh&ml@rblﬁecmcdlemc & yl-digfiden A-alphd-iodaphniciteanivasid
riturat®d hljerd ehlogpgiiilieaic A5¥; i -ApfiReados-bataiodppgnisilianiceqcisld 1 bipxide are

I ving 41. 5pd’ (’6% oeym‘”é1 %f) of the title conpound, MP..- 134[err]C. (dec.).

5 Analysis: Calculated for Cerr]H emrkdddiPbsS: C,. 30.78; H_ 3. 23;

r, 25.60; Chlorogthyl 6-4Bha-ChioropeBicilldfat?7% - Found: ¢, 31.05; H, 3. 24;

. 25. 5% A | ure %359 (0 01 Ie) Ian_rEl;{p@Repthapgncl@qindSOml water |streatedw1th50ml

- al pha Chl%)% °§2ﬁj"€;g’ Izglgb%%mb F |ch§§?%'§'¢§@'§2§1%%§°gg‘?fﬁaa de and

bot assi um pag Pa%al@dﬁam"e il t<Rila, the lavers
- al pha- chl sspayatediToe brigartic ghaseCis driel, (ﬂla,donmj&aaaste rfhBs-tb G e ifle & nﬁ)Blu?d .
kcid 1, 160d| OX |’T b@follqwggq)mqoygjswre mgde m like manner from the appropriate G-substttuted pentctllamc

=

o chloromethyl G-alpha-bromopemclllanata,
;' e . chloromethyl 6-alpha-iodopeniciilanats,, _ -

._chioromethyl 6-beta- chloropemclllanate, L
55 chloromethyl 6- bata-bromopemclllanate, o

e e S a0 metm e el S EG AR el e LT




B0 061 274 Exanple 9 6-beta- Chl oropenicillanic Acid 1,1-Di oxi de An
oxi di zi ng solution was prepared from 185 ngy. of potassi um permanganat e,
0.063 m. of 85%phosphoric acid and ¢ gg1 2F#g Water. This oxidizing

sol ution was ‘added dropwi se to a solution of 150 ng. of 5 sodiup

6- beta- chl chpﬁﬁ?ﬁtmggaﬁbmmo pighanad . of water at 0-5[err]C., untj d
purple col q.rm R‘?e@%ﬂ&% grlyemar tfhanganate per si st ed. ApprOX| : hal f  of
t he oxi di ZIdﬂ@r Baanduaﬁenrcmﬁwtged At this point, the potassi

per rrangaﬁatcelocmmyl Swldoroi6daiopenipiidndsy; t he additi on of solid sodium
bisulfite, I?EP“‘Eel‘fe/hs'PWE‘Orse%ﬂs’P?W'amt%ture was filtered. Ethyl acetate was
added to t HAOFqetLe- groaE-rReerpiriladeadj usted to 1.8. The iayers were
separated and the aqueous |ayer was furgligle pxtracted with ethyl acetate.
The corrb'iOnmlluoedrhgtH:yl éQipha-antebpbicildratealrGxioser € washed with water, dried and
evapor ated | nTQ/acﬂmre# G0 thneofli@ Oﬂ%fmddhshlpromewvb cmbroﬁhnemm wp2otrlum

0 1 |
e e M -
t Et I’ ahydISOchﬁ'\adShnaBsia ﬁ&tma‘ph# QhdlbhEea Qlifokm% |cH\@e$| bd d, i ﬁre y‘éﬁr@m

jto 6.8 usingsiicd gdhe sodi um hydroxide, the tetrahydrofuran was rempved

evaporati ogﬂ | 2‘;‘%?%&5%2; m;%w%z ge?resﬂmtﬂci’%g éqefte‘t%alm'@icuproewgvtaelcﬁmrblafzcaada;:on

dried. Thi ‘g{{ e o By drpirag 2 'comﬁ?’(j% :EE?‘? “éa qgrding
o e of h !

6- bet a- Bo OngRidRpbridi ﬁr&'clﬁrtll ne is éﬁ;’esterﬁ"ﬁb the 6‘1: ¥y g pravic

6- bet a- br orchlpfetiyl dstnat e |n 5 . of water, err]C.,

solution pre ’ﬂreec#nfarrmm 8-substirgted oiempihanatesestms |aecl mmyamaermmaﬁatélesﬁis prﬁ!f'ldéi‘f)%

ll phosphori c Eéﬂ&f Bi’ﬁd‘ﬁ" arls‘fm“?%I ‘ithatm"t?sagnﬂdﬁ é1°¥' @b%,‘\-&\fa %Péhlwdatl'f&l r}it aélftned
betwéen 2. ap

at pH 6.3 f qS@‘ ls pr p 0 l\,lﬁ';% "{i%la I(tff te (l@l oéeigﬁq:évﬁﬂr?(m :ﬁ%u; )
et hyI acet aﬁ@the-ﬂ"ﬂg amscaaigeu\sﬁuedha fixdur |salllﬁlv oBIBNhlI@ BtirBiyHvermight. $he prédudt

was added. ishBelated & deseribecbabove-he | ayers were separated 25 -and-the ‘agueous
| ayer wgs further extracted with ethyl _acetate. The conbined ethyl acetate
sol utions [y %m@gpm&ﬂr&%hn nted’” |xmyé’% ) and evaporated in vacuo.

Thi s af f or dedre2d &iutn off.83lgh) @.0% ho thIGQ*ﬂ@ﬂH NElaigha-cadbniGilakath & 58 mi. 0F EidVMBrm i IS
S pect rum ( iadddoZA@R gslf025eabla) bsahiopdpietbaszor bcidbandlhe rdlixtudeh stu!red éndeiZa) nitrdger Sttrdsphétd

e st

J % for, ;3%? t%:g at 1po temgerap}gre('gxe sgm;; ?ﬁya‘?trﬂam;( iy rga;t@ m:e wtmo;\ed bet;veen
EXa | e 11/ psepge of peroxidesis- -~ - -
5 boresi oaggis %E‘Eataﬁ: LR e B "’a“' AP OV et e

g pr ocedur e. of Emim{z@/, ,tntla:fo'i@b @o aﬁeaw:aﬁieaan bﬁhé ar’#a Isartd§ hidteridiinméthahsl &€ ...
: ethanol containing a catalytic amount of sodium tungst&e(aidpﬂditldk&f Linblar ea;u'salényi of hydrogen

35
6- al pha“Br & %ﬁ?‘éfmﬂ’%ﬁaﬁdﬁ%ﬂﬁteﬁ'i"’ae B aI ha: Br gfrogeni ¢il | ani ¢ acid" SRRIRE

L L 0ox e & BT Mo Bty ol e oo

title conpounsgimidr tlfbb@)ﬁ@mﬂb dthyl @st@ﬁ@@& @sha086- dl&ﬁ&lt&b&)oﬁeﬂkﬂm{@q Basg -
J used' t her eiprovided reflampled 4have @nvez@d itdTDh-dloxidéd BN Biove brddsdaFEDérEIsAFRt dha HaIf the
. di i odonét hameunt@f prebloreperbenzpio meid.ox py ﬁulzlhsarlraeamhwmapampw ginefapeticlaciay ) -
nmethane, di (isoval eryl sul fonyl oxy) net h@ r a conpound of the formul a

(R2Cl er 1] H4SEREb ARt Rk Ao b i &
8- CIHLer 11 3ok e B o COAR gr°lr{ A eﬁsf,a el iy :3&45%5@%@4@&-
br ononethy IPEFGC"KF'I preaarsy Yrmopasetooe Mlaaﬂdliee 0.20 ﬁ.—(d.B'DmrrﬂE} |odmde3limBh-yﬂbromopemcallanate

6-'al pha- b @ mumeg‘{ éga% %-rrfderr@ﬂw  Beperawre for 30 mimtdsyAnagkitions) Sung nttetrauty-
C

6- al pha- br §FDREAEE L) i& dﬁ'"? fo) S ‘1’°§ ?H f 30 minutes.
6- al pha- br emepediteh | (ﬁﬂaétlﬂ/lo cotardHeRHle ?ﬁ?@a alfg% W%?‘ym" e '°ﬂ,g?;f,53vg,;

'6- al phasdr gembiesd and|evanoated id vdcud ito affcde 0,104 Jad%) Gb ﬁu eﬁqmw axaylamb Ryyellow oil.
6- al pha- br q‘n')o gﬁl 'a ) pATideltal: 124.(g)i30) 1.8 (553HM A0S, BD), 1.82 (m SHIIG4 (sl 4810 1id), 4.97 (s,
), 5.4-5.70 {m, 2H), 5.85 (s, 2H), 7.05 (d, 1H), 7.35 (s, 5H); Infrared (neat) cm™: 1810, 1775.

. *The tetrabutylammonium salt was prepared as follows:

.. One gram of sodium d-2-azido-2-phenylacetamido pemclllanate, 50 mi. ethyl acetate and 25 ml water,
were combined and adjusted to pH 2.0 (2/V HCl).'The organic layer was separated washed with brine
{10 mi.) and the solvent evaporated in vacuo. _The residual foam was dissolved in 30 ml. methylene
chloride, 15 ml. water was added and 40% tetrabutylammomum hydroxide solution was added until the
aqueous phase reached pH 8.0. The organic layer was separated, the aqueous layer extracted -again with
methylene chloride (2 X 20 ml.) and the combined extracts: were dried (Na,SO,) and concentrated to
dryness to afford a hard gum. This was tnturated with ethyl .acetate (2 x 10 ml) and- ethyl ‘ether’

60




correspondi ng esters of 6-al pha- chloropen|C|IIan|c acid 1, 1-di oxi
pha-i odopenicillanic acid 50 1, 6 8 i 22 6- bet a- chIoropen|C|I
1, 1- di oxi de ‘and 6- bet a-i odopeni 6 acid 1, 1-di oxide are pr
2ike ”Brl}a?ﬁo Ef(%ﬂplrgsulln?lg Gﬁlv@ﬁtgggllrhmas G it & SHr@112BENbLCInk | RBiRkae tyl-
xture Q@ £ m g (0. nol e) 6-al phachl oropenicillanic acid and 5.0 nl.
ris treated with 5 0 nl 2N potaSS|un1h dr oxi de. PotaSS|un1b|carbonate

g.), tetrabutyl anmoni um rogen 4
Ior ofret'Ha angééﬂ ?f?m)’peaﬁlla'vﬁw%m ?gifﬂrrg %erV6ﬂ9%°§3‘1°P§?"‘“"‘( ip%ele'“e hfoay

i s adde %ﬁﬂ&céﬂkﬂ%uﬁcﬁ§bﬂt51hé@%y @melBHlfkeﬁgbhfylaﬁ%o?llum%S(DIZCbe&Q[chEr}DQ\ylafﬁrﬁo -4-\Wo
pur s The phegtakétarnidalpedidiliafate B didck bEthe€ ehrrebgvading yzidosillie apitiin aliecatocedire otExgmnleC
Jrase is drnPed (Na2SO4) and evaporated to dryness to afford the title
'rrpound" 60 The fol |l owi ng conmpounds ar& made 'in |ike manner fromthe

gopropriatg 1%,%%,%%@;%85‘4} ﬁlh“yﬁ)Wrﬁethﬁi—fg-Z Qﬂlo@'(ﬂﬂ%rwbhen l)acetamldo]

- al pha- br gaRBfdNate! [ | anat e | oromet hyl™ 6- al pha-1 odopeni cil | anate,
ghl or onet hyI Bo batiged kdiwivo pe A28 igl (0 ababg). poﬁlssnurn [6H{D-2-iu- mhvdroxyphenylacetamado)-
d- bet a- UFOITBpe'Hﬁ"@lGI in a]ﬁmledrmggylsulfo@dg@la@pq ﬂ}) |odomethyl 6-bromo-6-chloro-
L bj reaction mixture
-beta-1od @Ho%‘a; td er ' ext Ef‘iﬂ‘?a Htf‘% ace ea @heﬁw:% hwa turated sodium
L&ratlgpb §oW$ﬁtt ds the crude product which can be

. hl oroneth loHd oﬁllnﬁ tpen dtfel |(1Gd
- @6-di i Odoﬂﬂﬂflﬁlj ealFb'ﬂlttQ,chromatography on silicagel. - - - T el
1 5 chi2er onetgh tre-acbhleonewlén lsmdorpenufon Idlrmtlv/lfermam'ﬂeollmmyllrohdone, ethyl acetate.
&;(brorm 6- i %ﬁ%f agethylphesp | trigymige °'Be"6l'ﬂ BRGh imethylsytigide at
xanpl e 14 ‘18P 8?8nté°t"h 1080y IR oSy sl% ?ﬂ?@tﬁ?ta SAAte 1-Oxide To a stirred
ol ution of 8.49 g. (0.03 nole) chloronmihpit 1$- al pha-chl oropenicillanate in
00~ . 2ehl Dr-DibxL6)B- diehicroisbadiliaoyldkyerety(5-(Dp2-srlot2tphenylapétarbidd)@erdrilla¢dle 03 nol e)
B-chl oroperbeﬁzromrimfl?epalm(ﬂ@@om tetralyitylgreypesyi 65???4*40 herylas ﬁ'f‘ldﬂg ifaggpte,

ogi 3%”%&?&@%@{;5&5@3@8 ghd:g’?g'"wg]e e lgei%sfig%g& ﬁ&\ nd thed Prefl :?gjh%,{'

ol vent N W@ latintddiuers icdb® 6 IritAevet 1by fﬂtrallEn Mﬂiﬂbﬂbﬁd)f&& ﬁtriﬂa >etfbrﬂ£ tef deslred
‘Bl pha- and dredwat. sul f oxi des whi ch can be purified, if desired, by

hr omat ography on silica gel. Alternat %ﬁ%t he title corrpound IS prepared

d
éu%al gtglt L B xo'?iﬁjop’ |§J§E%cg?§§yl& I'n tetrarﬁy'% E?gl?}“g'ﬁﬁ‘g‘tg 9(5) |%Ferr do)-for

pbout one hourSodua.acem:Iz Bléjlzyfl&véal’hbnﬂﬁrﬁiﬁ&dlpﬁ&ryﬂéetdﬂﬁﬂd’lp@&lﬂal&i@.|(4 05 gl 0001 nchdy-
50C  ( Londom)aluetfé@ulfonvlox\/éndemvl?%bfoggf? dop%r‘rmlanes m%dmge 6=f1ellt rér%?%etg{{ormam-de datfe
Ehl or openi E}Tlﬁ i ngB i Qe houts e %ﬁ Wbsifh il d A ator,
o o 3 (T R A :;a;me?ﬁ L v et

5- subst i t ut RooRAIN & @@agpeyasg.;eage;an hal openi Ci | ana‘te eSters
br ovi ded i n Exanpl es 1, 1B and 13 are converted to the correspondl ng

|- oxi des by the above procedu i s obt tion
bf 0.1 |ea-c LR aig’e“'“ épe'cglabw&xx'nfw&g% el L A
g0 ropanol 13 gMo.25 Hoid) 6-p>-Hb BrbdAPgRing 28, J}l?&zm} Ifaéetaiidol]-
5(%‘Pval ent ﬁémmaﬁ.c id, psuralsoﬂmau&?&lagbaﬂ éhelc ﬂl’?&éﬁfb %mbhoﬁg tholgx t&bo‘#ylali;td)hmo

ber oxi de ( 398d@ifatelee 51eisariiaic12b ol cdiusl fydioyide (whtlﬁe'alotah@l tllee'e! %tWC The
50[ err] G, P laygiiit peparsted And ey aaupaus ghpsspiragied v "%m ombined

dried {Na,S0,) an solvent evaporated In vacuo. he re e is |ssolvecl’el 1000 ml.

pver ni g9 h j:ﬁ%naieebmgorated in vacuo to about 300 ml. and refrigerated ovérnight. The precipitated tetrabutyl-

ammonium 6- [D-2-benzyloxycarbonylam|no-2-(p-hydroxyphenyllacetam|do]penlclllanate is collected by

filtration and dried /in vacuo.

. To 74.1g. (0.10 mole) tetrabutylammomum 6—[D-2-benzyloxycarbonylam:no-z (p-hydroxyphenyl)-

55 acetamldo]pemclllanate in 1000 mi. methylethyl ketone is added 48.8 g. (0.10 mole) methylsulfonyloxy-

methyi 6.6-dibromopenicillanate 1,1-dioxide and the resulting mixture stirred at 50°C. for one hour. The

" solvent is evaporated /n vacuo and the residue partitioned between ethyl acetate and water. The aqueous

layer is separated, washed with ethyl acetate and the combined organic layers washed with brlne and dried
{Na,SO,). Evaporatlon of ethyl acetate /in vacuo affords the title compound

' : - Example 22 - _
1,1-Dioxo-6-beta- bromopemcllIanoyloxymethyl 6—(D-2-aZ|do-2-phenylacetamldo)pemclllanate : _
.To a mixture of 0.152g. (0.25 mmole) tetrabutylammomum {D-2-azido-2- phenylacetam|do)- :
pemclllanate and 5.0 ml. acetone was added 0.14 g. (0.25 mmole) iodomethy! 6-beta-bromopenicillanate -
1, 1 ledee The resulting colorless mlxture was stlrred at room temperature for 30 mmutes the solvent_ o

"--:--'15_




is isolated as described above. 30 o
Exanpl e 15 Chl oronet hyl 6-al pha-chl oropenicillante 1,1-Dioxide T ;%;;
sol ution of.2.83:g., 0.01 nole chloronethyl 6-al pha-chl oropenicil ein
50 m. of chloroformis added 4. 32 61 @Z2L5 nvol e) mchl or oper benzoi ¢ acid
and the nlxggre IS stlrzed %nder % nltro en at”?ﬁ, ere for 36 hour s a}.room
Lot 2t seolibpe o ETC %;,?%3& b o iﬁfgnaiﬁ CRcfR Ea ‘f‘“bg o
0 siféd

until a ;ipaswelfam &(heupweeema eq 38R 65<ls,d‘:?$ 4i43 (sNAYALE (v aH), Ihe(dpiﬂ)lsswwljmst ed
to 8.6, adw. 1m;ﬁeqe§7§e'peaHat5@I(sabrdad,ﬂé B garH).o-35lta 8id):; Infrane se@Lcrvil' 11800 1775¢,
dried (Na2804) and evaporated to dry ess |n vacuo to provide the title

conpound, , 4j{§ gicym.& ol %’n@ X giar AlllGidolparib Ry | on of the
same st al o n-ﬂ%%ek' T 5mman.eﬁ f(é A DiHeAYISte BB 08)pbALifne] C

amount® od.219@dD.u8B rfuﬂﬁlg)ﬁlcbdbheth&m;hlﬂd{hdmdbamﬁlflanﬂteﬂﬂl-dm’xlde gt 0ahieqbBnedbashyyidéddgen
40" per ogi 3@ rahuwe efpavutee'seremref riden sofyento wad)| eeano atd in vpayo| dnidethenresidve t he

lu tl i et a d
" emai ni r‘i@ "fi wefe@c °%§%9 WLH%WES ot?é °<f 61?&%@ b the
correspo,g pQ&hd Erﬁ I‘P:;Y fTWs 6 (s ﬁvj
remai 1 ng),abagd, qnﬁshyts- m),%.lbehmta @) H)¢5 | & 2)re l(a unedhs REfH) Qhrdratnat e
1- oxi deslngatiocwi-Hades, w7&xanpl e 14 are converted to 1, 1-di oxi des by the above

procedur e..enpl oyi-ng. one hal f ..t he 45- anDunt -0f... n}chloroperben201c acid, or ..

by err_pl Oyla%?igéah th npgloa}t[;etl'?‘ glwlyj}gg;é) li%l Sr aCI!sulfonE?(ox&metﬁyl esters of 6,6-

1, 1- DroOXds fcoémpf)ﬂhlﬁh 6-halo compounds provided in Examples 2
6- (D 2- &Elod(jh &-1phsnyd s et saa"ﬂmjp)m&m Gre fbw g&omo@dahaétﬂpereaby the2wbthdds of 0. 37
mool e) tRemplbutbtheein?® um 6- ( D- 2- azi do- 2- phenyl acet ani do) - _
péhréillanate* and 10 m . acetone was added 0.20 g. (0.37 nnDIe) i odonet hyl
~ 6, 6- disbr onopeni cillanate 1, 1- d|0X|de and the mxture stirred at room
tenmperature for 30 minutes. An additional 50 ng. of tetrabutyl- ammoni um
D- (2- azi do- 2- phenyl acet am do) peni ci | | anat e was added and stirring continued
for 30 mnutes. The reaction m xture was concentrated to dryness and the
resi dge placed on a colum of silica gel (50 g.). Elution with 1:1 (v/v)
et hyl acetate/ hexane was carried out taking 7 m. fractions. Fractions
17-24 were 55 conbi-ned and evaporated in vacuo to afford 0.14 g. (49% of
t he deSired product as a light yellowoil. [err]H NVR (CDCl 3) ppm (delta):
1 4 (% 1.5 (s, 3H), 1.59 (s, 3H, 1.62 (s, 3H), 4.4 (s, 1H), 4.5 (s,
97 (s 1H), 5.04 (s, 1H, 5.4-5.70 (m 2H), 5.85 (s, 2H), 7.05 (d,
. 1FD 7.35 (s, . 5H); Infrared. (neat) cm':. 1810, 1775. *The
tetrabutylannnniun1sa|t was prepared as follows: One gram of sodi um
d-Z-Q%ido-Z-phenylacetanido penicillanate, 50 ml. ethyl acetate and 25 ni.
wat'er, 60 were conbined and adjusted to pH 2.0 (2N HCl). The organic | ayer
was separated, washed with brine (10 nl.) and the solvent evaporated in
vacuo. The residual foamwas dissolved in 30 m. nethylene chloride, 15 m.
ter was added and 40%tetrabutyl ammoni um hydroxi de sol ution was added
untT 1%t he aqueous phase reached pH 8.0. The organic | ayer was separated,
t he aqueous | ayer extracted again with nethylene chloride (2 x 20 m.) and
t he conbi ned extracts were dried (Na2SO4) and concentrated to 65 dryness
to afford a hard gum This was triturated wth ethyl acetate (2 x 10 nl.)
and éfhyl et her 0 061 274 (2 x 10 m.). The resulting off-white solid
was air dried to afford 1.25g. of the desi red tetr annonlun1salt Exanpl e
17 5 1,1 - D oxo- 6, 6- dlbronnpen|C|IIanoonxynethyI
6- (D 2- benzyloxycarbonylanlno 2- phenyl acet am do) - pen|C|IIanate The title
conpdfind i s obtained by enpl oyi:ng tetrabutylannnnlum
6- (D- 2- benzyl oxycar bonyl am no- 2- phenylacetanldo)pen|0|IIanate in place of
t he correspondi ng a2|dOC|II|n salt |n the procedure of Example =~

60
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10., 70 Exanple 18 1, 1-Di oxo- 6- br ono- 6- chloropen|C|IIanoonxynethyI
6- [D—2 azi do- 2- (p hydroxyphenyl)acetanldol penicillanate To a sti
solution of-4.29'g. (0.01 nole) potassium

6- (D-2- azi do- 2- p- hydroxyphenylaceﬂhﬁﬁdoﬂ?415 pen|C|IIanate |n 7
di methy IsquOX|de IS added i odone | or o-

pent 1| S e wez%;@:f%e:aﬁummw Pt g

for 18 Q bifed a .k@ﬁ:@d s@lfoant:

et hyl a@pindddtra): hh&s ment'rsa(exssn,ms&aeleb wsst(g 3Hmeﬂsa1mni 4544, UR)p4. Bld sadsnmspinf) or i de
sol utf 0/%3 (d.HEh 54r-538 (n. 2 SEX 5. bréadagyd 72t (d.dk). 3135 oSH) einfrared (heatitm~1:N800c 177Ble
product which can be purified if deglreg chronatography on S|I|ca gel .

20 Wisio ol ﬁ@%vowp@fﬁahaﬁo%e& A q!,z.eys pi, yidd ew.&wsemﬁsm -
N- et hy| PYA Infekeiid @R €.30 mAoR} ﬁr&)u &.-fhbnyitRetanib) éﬂ.dﬂhﬂ&@horl c
aci d fr io2m9 gl¢o.48s8 mmile) Mbmemylplaamebminodenmtahgté $ tHdfogide shel 1aim| leesrprervas stiresel  Of

f r om 25 faro3G (inytey @t roqnhéememmes The éolsrems\tvemtevaavma dt f1evaguqreand Bherpdidue19 25
1,1 -Di thr matograah WFGI‘: % mff 9{;& 1 1 (v/v) ethyl acetate/hexane. The product-
E iné d e solve

con fractions were / vacuatoafford012 g.{38%) of thetitie
6- (D- 2 d&iind abbEsh | R Vaita): 1AB L S 4l kTS (831 3 B ﬁ%

tetr abutzw aemzmmns 6&(@ DHZsazw d@n, 3—4[3155%‘1 mmm da} D08 (0 Vi ASEte Corh, e AV
acet at e (8t) pin': 4798, & hyl ene chloride 10 M. is stirred and a solutlon of

2.21 g. (5 mmol.e).-i-odonmet hyl- 6, 6- :di-¢ht-or:0 enicillanate 1; 1~di-oxi-de :i-n 20. . .«
m. ethyl e ng t”lds I‘@gq"l%ql TQ@ISL % 3 %u#o% rlfsth p e%{ersr %?I’rés
t enper algiaRpdritilaRib @cill QUL dlo @ o i, rﬁ%n& &b oﬁ)}! 8¢ BioSided Ih H@mpRs 2nd
t he pr eebrpighdd, €2, 08 ad15 dsatartinl uriagdrian e folloWing @oi piintisSark priparedibybyie fﬁe{rbas%ﬂ on.
Bvapor aEkamplesfitthreudhiZBi r at e af fords the desired: product. Exanple 20
1, T=Di ox0- 6- br ono- 6- i odopeni ci | | anoyl oxymet hyl
6- ( D22- benzyl oxycar bonyl am no- 2- phenyl acet am do) - 35 penicillanate Sodi um
6- ( D- 2- benzyl oxycar bonyl ani no- 2- phenyl acet ani do) peni ci fl anate (4.05 g.
0.01 nole), 4- toluenesul fonyl oxynethyl 6-bronp-6-iodopenicillanate
1, 1-di oxi de and 50m . dlnethylfornanlde are combi ned and stirred at 30C.
for 24 hours. The mixture is poured into water (125 m.), the pH adjusted
to 8.5 with sodi um hydroxi de solution and extracted with ethyl acetate. The-
extract is washed with water, 40 brine, dried (Na2SQ4) and the sol vent
evaporated in vacuo to afford the crude title conpound. It is purified by
col ugp chromat ography on silica gel. Exanple 21 '
1, 1- Di oxo- 6, 6-di br onopeni ci | | anoyl oxynet hyl
6- [ D- 2- benzyl oxycar bonyl am no- 2- ( p- hydr axyphenyl ) - 45 .
acetam dol penicillanate To a m xture of 101.3 g. (0.25 nole)
6- [ D-,2- benzyl oxycar bonyl am no- 2- (p- hydr oxyphenyl ) acet am do] - penicillanic
acid, 250 m. water, 500 m. nethylene chloride and 84.8 g. (0.25 nole)
t et rabut yl ammoni um bi sul fate at 5C. is added 125 m . 2N sodi um hydroxi de
while nmaintaining tbe mxture at 5-10C. The organic |ayer is separated and

LbQ\/aqueous phase extracted with nmethyl ene chloride. The conbi ned 50
orgaﬁfc layers are dried (Na2SO4) and sol vent evaporated in vacuo. The
residue is dissolved in 1000 m . ethyl acetate, evaporated in vacuo to
about 300 ml. and refrigerated overnight. The'precipitated tetrabutyl -
anmmoni um ) - :
6- [ D*2- benzyl oxycar bonyl ani no- 2- ( p- hydr oxyphenyl Y acet ani do] penici |l | anate is
collected by filtration and dried in vacuo. To 74,1 g. (0.10 nole)
t et rabutyl ammoni um 6-[ D- 2- benzyl oxycar bonyl ani no- 2- ( p- hydr oxyphenyl) -
acetam do] penicillanate in 1000 m . nethylethyl ketone is added 49.8 g
(0. 1# nol.e). net hyl sul fonyl oxy- -net hyl 6, 6-di bronmopenicillanate 1,1- di oxi dé
and the resulting mxture stirred at 50C. for one hour. The solvent is
evaporated in vacuo and the residue partltloned between et hyl. acetate and
water. The aqueous 'l ayer is separated;; washed with ethyl acetate and t.he
conbﬁhed organlc Iayers mashed MALh br pe. and drled , :

65

16




. Evaporation of ethyl acetate in vacuo affords the title corrpound

le 22 1,1-Di oxo- 6- bet a- br onopenDcOBH a2B4! oxynet hy|

azi do- 2- phenyl acet an do) peni ci | | anat 0 a mxture of 0.15

tetrabut yl ammoni um (D 2- azi dgf 2- pheﬁy}acet am do) - penicill
25

acetone was added 0.14 g. ' ( onet hyl
_ bronopenicillanate 65 1, 1-di ulting colorless m xt ure
was rred at room tenperature for solvent ' 15 0 061
274 porated in vacuo and the residue c Fomal g,aphed on a colum of
sili gel (25 g.), eluting with 1: T (v/v) ethyl ane. Fractions
of g m. were taken at about 30 second intervals. Fr actionsj13-17 were
comfrned amd concentrated in vacuo to afford 0.125 g. of the desired

proguct as a foam [err]H—NI\/R(CDSCIB) ppm (delta): 1.4 (s,I13H), 1.5 (s,

3H§ 1.6 (s, 3H, 1. 65 4.42 9s, 1H)g 4.dm (s, 1H), 9875 (d, 1H),
5.0'(s, 1H), 5.3 (d, 1 {f:g&a

1H) .35 ¢s, 5H); Infrare :

1

6

, s, broadjf 2H), 7.1 (d,
800, . Exanpl g 23
, 1 D| 0X0- 6- al pha- br onopeni cil | anoyl '
(P 2- azi do- 2- phenyl acet ami do) peni & lianate A 'f-xtoreof—00308 g. (0.5
nmoj| e) tet rabutyl ammnl um (D 2- a2| do- 2- phenyl acej am do) peni ci |  anate, 10
0..209 9. (@485 l.€), i odonethyl  6-al:pha-bronopeni-cillanate 1,1-dioxide ..
and| 10 n . ace"é"?fﬁ"eo Y @4 ¥R Je5PeoRGoM nut es at room tenperature. The
sol yent was evaporated in vacgo and the resigue chroratographed on a col um
of p0 g. silica gel, eluting With 1:1 (v/v) ®hyl acélate/hExane. The '
product - ceatai ni ng fract-ChLGHHCONHN ned Hnd t he $bl ventClevaporated in
to afford 0.125 g. the title orrpound S an |I [err] H NMR
Cf?%%{;@'t‘ . 1.5 (E' f?s (s, Bhyy 1 66 (s,
" 3H)} 4.4 (s, 5 7 2H), 4. 6§B@H4Cﬂlg@coN5|_05'[err]-|s 1H) gp. 1 (dar 1H) 5.4-5.7
(mg2H), 5,585 (s, 2H), 7.08 (d, 1H), 7.35 (s, 5H); Infrared (neat) cml1:
179p, 1775. Exanple 24 E#@I%H@'z@%ﬂ'ral omet h‘yl al kysul f ohyl oxynet hyl or
arygsul fonyl oxymet hyl este di h Iopen|C|IIan|c acid '
1, 1§ di oxi des or the corrés%@#@%‘cgogoﬁéro corrpounds pI’OVI dedl I n Exanples 2
thrpugh 8, .12, 13 and 154agHgicM,LHOgONBLer i aHp t he fdlil owi ngl conmpounds are
prepared by the nethods of Exanples 16 through 23. 25 30 35 40 45 50 55 60

117

65 L6 0 061 274 evapoCals€dOCANzcua and t HQ resi df® chrofft ographed on a
colpm of silica gel (2539-C)-l30(fl-l£;lld&3NW th 138 (v/Vv) g Br
o “© 2—CICsH4CHzocONH— HO B
CeHsCH,OCONH— HO H alpha-l
45 N ' HO H alpha-Br
\J\T/ CeH5CH,OCONH— ' H H alpha-Cl
4—NO,CeH,CH,O0CONH— HO H beta-| *
5 Nj o HO H beta-Br
Na H H beta-Cl
55 ' Example 25
1,1-Dioxopenicillanoyloxymethyl 6- (D-2-am|no-2-phenylacetamudo)pemclllanate
A mixture of 1.2°g. 5% palladnum-on-calc:um carbonate and 30 ml. 1:1 by volume |sopropanoll

- methylene chloride was hydrogenated at 50 psi {3.45 bar) for 30 minutes. To this was added 0.25 g. (0.32

mmole) 1,1-dioxo 6,6-dibromopenicillanoyloxymethyl 6-(D-2-azido-2-phenylacetamido)penicillanate dis-

60 solved in 3 ml. methylene chioride. The resulting mixture was hydrogenated at 50 psi for one hour. The.
: catalyst was removed by filtration, washing with 30 ml. 1:1 isopropanol/methylene chloride. The filtrate
was concentrated in vacuo to afford a tan solid. This was triturated with 15 ml. ethyl ether, filtered, washed ~ -
with 10 ml. ether and air dried to afford 0.195 g. of product. '"H—NMR (CDCl;) ppm (delta): 1.5(d, 6H), 1.6(d, .
--._--GH), 3. 55 (d 2H). 4, 45 (s, 1H), 4 55 (s, 1H), 4 6—475 { 2H), 5 5—-5 7 (m 2H). 5 9 (q, 2H), 7 4 (s, 4H), 8 1 (d .'




et hyl acetate/ hexane. Fractions of 6 m. were taken at about 30 second
interval's. Fractions 13-17 were conbi ned and concentrated in vacuo
afford O. 125 g of the desired product as a foam [err]H NVR ( CDS(
ppm (delta): 1.4 (s, 3H, 1.5 (s, 3H), 1.6 {s, 3H), 1.65 (s, 3H
1 Hw 4.5 (s, 1 H, 4.75 (d, 1 H), 5000615274 H) 5.3 (d, 1H), 5\445.75
2H), 5.85 (s broad 2H) 7.1 (d 1H), % 3% Infrared (nea

1800, 1775 a n” & x Q xiLiﬁm{gethyl
S S s

laketd, dsorﬂr- pdﬂetnwér&cehlantnedcﬁp nusoptot:mat e7o m;
0.219 ¢f (Bie@bmmenhd)g. 5%HestediptonGarkp aﬂvmlwe m-fathreq?aﬁ@ops'ﬂ

an h i t is tiog gng{! '“95
SOFVégt mm%’?ﬁé’?%ﬁ%@%? $ga%f %&ﬁ%&%g Iene Gﬁﬁ‘g{% 9.5%%,\ lcﬁ"a‘_:lq;agg%‘e‘a by M

of 50 g hw ofl| et y acet at e/ hexane
product® cont ai ni ng fractrons wer e conbi ned and the soI vent evaporated in
vacuo to afford 0.1 25 (389 of theBxemple@?co ‘oc?p as_an oil. [err]H NMVR

( CDC[ er r] ) ! E)-B Rfé!clﬂl ylo:iy i }F lno- —p o IISCEt met%cga&aé azd% he! Ia@gta
, 3H), 4 4 em § gt#yrl‘fﬁe;lt ) Ssodi icar te(éil %5@@'95 of/ 1&)
2H) ﬁladr -chb ld'ﬁydro er&&d (with &drptionl d3fsD psigels Q:é}eaht)l hydnofev wtake __
17 95 17 75ceaEaeaTﬂeloetaQ¢ Eepio@ﬁrtw iitratibre. thellaecraepdnated angitha/davedus Ohsse extyasied Mxh STTTEIRT
or arylsul zgg mt r?asrp b'e%ct Q,fsas" pyeE ee dm’ (Naasﬁdlaaﬁérﬂperarer’é'hrifuea Ryovide
1, 1- di oxi d M
thr oughad, ,,,rog‘gi 'ﬁP':’}derra ter| hﬁ% %Prgﬂm&%éb@o%gﬂﬁgf aor?re '
prepared by t erydrreg oo 1E%Wﬂb-ﬂiﬁrolrﬁspédm‘lﬂu@hoxﬂﬁethﬁ5-(ﬂ-@ -baizyldLycarboryB -5 5
16™~" 0 06 phengi@cktdmida)jenisillprate y thhahowe RoceRures affqrdsthgsamedpregdiictdef i ned bel ow.
25 . lerrl . 35 .Example. ggerr] 45 . lerr] .. ...
50 25 Hydrogen{tbh tof th550mpounds provided in Examples 16——24 by the procedures of Examples 25

Exarrpl e 25 throdgh[d7 afforge eamrokndsredhe dornaiatbeipiv in like manner
6- (D- 2- am no- 2- phenyl acet am do) peni ci | l anate A m xture of 1.2-g. 5%

pal | adi um on-cal ci um carbonate and 30 mM~=Q191 by vol une- i sopr opanol /

nmet hyl eng chl ori de was hydrogenated at 50 #si ég’,% 45 bar) for 30 mnutes. To
3t his was added 0.25 g. (0.32 mmol e) 3
Q6. 6-di bromopeni ci | | anoyl oxynet hyl
§6- (D 2-azi do- 2- phenyl acet ani do) pep) d sobved in 3 m.

met hyl eng chloride. The resulti n&® mi xt ure was ﬁydrogenat ed} at 50 psr forone
hour. The catal yst was renoved by filtration, Shl ng withf30 ni.

8 sopr opanol | met hyl ene chloride. The filtrate

o _
[
— nl-®-cxcn3\ CH,
45 | | CH, '

NEZ

\\]
o

€
© | Al
o
50 where R' is as defined in Examples 16 through 24.

' Preparatlon A
6-[D-2-azndo-2-(p-hydroxyphenyl)acetamrdo]pemclllamc Acid
The method is that of Japanese Kokai 78—37, 691; Chem. Abstr., 89, 109466v (1978).

55 " To a mixture of 10 g. 6-aminopenicillanic acid and 100 ml. acetone is added dropwise at 0°C. 10 g. D-2-
. azido-2-(p-hydroxyphenyl)acetic acid chloride while srmultaneously adding powdered potassium bi-
~ carbonate to maintain the mixture at pH 7—S8. After the addition is complete the mixture is stirred at room

. temperature and pH 7—8 for five hours. The reaction mixture is filtered and the filtrate evaporated in vacuo.
the resrdue is purlf' ed by chromatography on snhca gel to afford the trtle compound L o

60 . A TR T oo

6 6-D|bromopemclllan|c Acrd EC AN ES ooy : o
i r - To 500 mi. of dlchloromethane cooled to 5°C was added 119 9 g of bromme, 200 ml of 2. 5N sulfurrc .
acid and 34.5 g. of sodium nitrate. To this stirred mixture was then added 54.0 g. of G-ammopemclliamc
65 acid, portionwise over 30 mmutes, with the temperature maintained from 4to 10°C. Stlrrlng was contmued

T
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.cghcentrated in vacuo to afford a tan solid. This was triturated W|t =
15 mt#F et hyl ‘et her, f||tered washed with 10 m. ether and air dried t i
affo d 0.195 g. of product. 'H NMR (CDCQBPGppRV(ldeItaI 1.5 (d, 6H, 1.
‘GH) 3. :Joqma&%@ “g r%thév 413‘?& zjd;‘l é/ﬁ st(l§t| Iﬁl Hgadlu% tﬁsuﬁrtgﬁas(a%ed?nﬁ)pwse at5to
mln

5 7&/7 (m 2t ,ThJIa arated élnd(t Bévus layldr asextractedtwncewnh 150 mi.
' 0 061 of ZMIOEW&ﬂﬁhe Tﬁéor]glrihl Elblﬂmqnemam Ih\}eaweglétm‘)bywewltylthe two extracts to give a
6- [ G 2- ani np- zsogapovhyﬂﬁéﬁ rAmeongiigillenistagidi it selmtioni Wasaysad dirsxtly fn Reepgrationodf estprspor
g. 1, 1- di oxo-¥MABHLCEIERTES? BrYenine pyrER By Eky et hyl  6- (D- 2- azi do- 2- (p-
hydifoxyphenyl) acet am do] peni ci | | anate, 50pglaraigthy! ene chloride, 50 n.
i sogr opanol , E&ldrgeuadbbéatchyﬁuam.me and 1 g. 5% pal | adi um on-car bon
cat @l yst i s, shakén 104 ok ohgi hame c6@leqwi 3°¢ ANai ab@ﬂd YA.87 gr oftlvd)ndr@!mge wm of 2.5\

cat fl yst i 4% elh ' ' oPCH ind pl2|7P9 ? rm "'leh'é" fhi'sl% é"’%ﬁg M?gttw °fnt9ﬂs'§‘g'
wat gr. The' wa E R ﬁl ‘f‘fé%ng t ntinued
met hyl ene chl Gbi §6ina Qn@ &59 feked! aaeesqse&rsea i W égiaﬂi) bRgthane
sol bent evapor(aixed nil.nandeabel Oorhh)néiffcfn‘m rbdtiean€ Boldkons weteovs unniunulmrreh {M§S0,) and
purj fied by5cmvm pgpﬁytog;«yeghq title gomrdund $adid, n7.p. 148-—152°C The NMR spectrum of the
1 1’_ Di oxopem dArpqu orptlons atr%40 (s, 1H), 4.56 (s, 1H), 1.67 (s, 3H} and 1.50 (s, 3H) ppm. The IR

PZ am no- ZPpH ""“3 ace%é‘aj ‘efniio Fotalat ?"Islafah-ig?%"d”w,é?mm xture of 2.5 g.
4+ di oxo- 6, 6- dr ‘chl or-openi ekl I anoyl oxyrrethy&aramno

ﬂ

6 (
m .} 5% (wv) sod meobwcéribhiwatf'ethsm %PLOIeéFP Khcwar agdeg 10 py. 01@5/8 &‘ﬁu"c acid, 521 9 ofiodine

pall adi um on PHEH2 é: SWE N Eﬁi} "5”5
bar) .unti | %"”‘gs s g;!,g "e"mf.lt%m eée'é%y stb “i%ef*‘% §° (e ﬁaié‘é
ayers %epﬁérats@dra&adnd he aameguﬁerMaaSﬁraeeéa msheatomhkihan&t (bykl 50 @l etraé €ombined

~combined.. mg‘mraetﬂlayqu were washed witlf Na@Sﬁ)& u\m@uema paxatedin ivarug.Jbe @sitee was

L e TR

obtjai ned. B. Hydrogenation of 1, 1-dioxo-6, 6-di brormpenl ci'l | anoyl oxyrret hyl
6- (JD- 2- benzyl oxycar bonyl am no- 2- hen Iac%’Pmﬂeof-penl cillanate by the above -

prdcedures af e ro-p-Brom i icillanic ac ared fro ammo jcillanic vig diazotization followe
the conpounds W&%ﬁﬂiﬂ?ﬁo eﬁﬂ éﬁéor%%“ngﬁqﬁs R "a‘?a?l:'xg Gl & _ffg .

ugh 27 affords corrpounds of the ornula below in |ke manner: 30

Prgparation A 6- azi-do-2-( dr oxyphenyl ) acet am dol penici | | ani ¢ Acid
Thd net hod jos th tAﬁ‘impj’a'b"a?{é’éeefQ'RB%ai 78-37, 691: Chem Abstr., 89, 109466v
(1978). 55 To a m xture of 10.-g. 6-anpngpenicillianic acid and 100 ni-

tone is added dropwi se at 0C. 10yw. D2\/a2| dch_&z (p- hydroxyphenyl ) acetic
acijd chloride while simultaneouslg.dddin pot assi um bi - carbonate
~to 'maintaingthe mxture at pH 7-8. he Hjon is conplete the
\ '_x}ure Is stirred at room tenperat {-8 for five hours. The
4rq-:a\zictlon m xture is filtered and e filtrate eua.pe-r-a-t-ed—ml vacuo. the

residue is purified by chromatography on silica %el to affprd the title
conpound. 68 - . .- - Preparatioph B
6, 6- Di br onopeni ci | | ani ¢ Aci d : o ' —_— ()
. : CH
Rl-@?m':m- S H3 2
55 Q I CHy
N N
04- : ‘ﬁ o .
O

wherein R' is H or OH;
éo Y and Z are each Cl, Bror |, or Y is.H and Z is Ci, Br or l and

is Ny or NHCO,CH,CeH;.
. 3. A compound according to claim 2 wherem Y and Z are each Br orYis H and Z is Br, and QisNj. -
68 4. A process for preparmg a compound of the formula ' . -

e T

D 2- azi d8- Z-Phenpiaopdniiadopsid peni ci | | anate, 60 m . ot hyl acetate, 207 7

Q is Ny or NHCO,CH,CgH,R* where R*is H, CI, Br, NO,, CH; of OCH,. - o E

2. A compound according to claim 1 wherem Y and Z are each ClorBr,orYis H and Zis Cl or Br and Q o



"To 5(5’9 m . of dichloromethane cooled to 5[err]C. was added 119.9 g. of
brom pe, 200 m . of 2.5N sulfuric acid 36‘d0§f1§7 . of sodiumnitrate. T
this stirred mixture was then added 54.0 g. of 6amnopen|C|IIan|c 65 '
aci d,gypor t i onwfe 80 aniraites 305°Gi and ttheg 416k hfat1méﬂ% e paodive bistlifitetveas defdrcwmstl at5to

to 1 C Stirri ﬁ% dﬁ}q Q‘E'Pﬁﬁgﬂ‘e'axe'ﬁ pepa aF‘ e':E’Sﬁ}’eﬁﬁ‘ iYF ‘gf;ég:ﬁg "?15?\,2‘;
and_ghen 410 "E J,iiﬁhémc %“ég Tihah ShE ke et dl @ eStirs or
at bgto 10[err po ggalt@g,y s f0 i &.&he FRIRES Were separate

aquebus | ayer was extracted twice with 150 rri of di chl or onet hane The

orig§ nal dichl ororret hane | ayer was conbi né’depaﬁatiw(ﬁhe two extracts to give a
sol ufion of 6, \‘?ﬁ?ﬂg eg sol uti, Was usel directly . .oy
In epar at W“sm gg% §d E}rome ﬁ%tr% v:a?rgd1§ o i %g{a g; S-meo

desifred pr OdUCE:em lRieakidb br%h mn mua ESrfih a%m,bﬁ.n r 20Gni

5°C.,

of. qi chl or onet Iamme:cumlnecbfnu% 3c§di§mi picLifitaasiutiod ched adkde8 drogwise Bt da.orll. ISErriol hes tdillﬂr;lued
10 . of 2. 5Nf°I(§ m@utle$ and the dayprd weermlsezarmd The@ﬁU@@@llawmwnswmraced With di¢hiosomethane
stiffred m xtur &

por

tes at 0-5 {KBr 3 mmtimum lsu tite sof ut
added dropvm se at ca. 4[err]C Stirring was continued for 5 m nutes and

theil ayers re separ at ed. The aqueous & a?&ﬂam Bxtracted with

di chl or onet n@ B( ‘E"c 'a sorbic dichl of ersolutigns

oro wasa ed saifuric acid, 6.21 g, of iodine
wer ¢ washed wi gy Jelamsu '-m&aﬁﬁ?@’ ol m%te ﬂﬁfidopoux é 9e/eovems
the'title conmpaiiifespsazd. &f@ranﬁrwperchuamcramd bhing 5,2£aﬁ1ﬁ]u€d foTbanlei’o &mfétsamm and

t hq product _( Ceh3po shotvate shiior ipsulfoe gasiddded 4l©p Wisg behiven 04an8 60°C.SAt thisfpoint] the Tayers
(s, J3H) and®i. %fe(sspargliﬁ angy h?aqpheisllﬂes éﬁzwfm Wiy digfjlag d?etwe\msw r ¢°m1=§1ed

i e ek
3

due was

at~}780 - and -7 Jshemn cf ﬂ'a‘fe"sP’fe ”e Ngf?ﬁg TRy ,%I, N
e 'B' elaos ﬂzuéﬁgfpééf 256 ;, 55 (), S0 E 9 Lrdih 53 2] aH]

l

Aci @ To 100 ml g4
2.5N sul furic asrhdrhe spdctrgm (KBr dis@@hdveedla bébritid ﬁsa’i 5 8nd/ 7 1®m‘Qﬁ'h§:ﬁ 8Hs\gpBctrum showed a -
nitgite. To%k hpemiient ion et mas 4@6ded, with vigorous stirring, at 0-5[err]C.,
ovel 15 m nutes, 4. 32 g of 6-am nopeni ci IIan| ﬁ?{uéc'd' Stirring was

confi nued for Q-CEH:F ”Qq&;g% at 0- 50¢epara then 100.m . of 10%
sodfum bi sul fi t€ geg 'f'ieéfm@ 'iavxh%ec.@etpvuea@dﬂoaedm;lrfa[,afcfula.@caﬁwsmzauﬁ@msuowed
thell ayers 26 bvva;aauoae@:arbaineﬁb AAlbAdd, Becoafing@o U pratydite YPBeperstidnamit ed with

di cpl oronethane (3 x 50 m.). The conbi ned di chl oronet hane | ayers were =~ =7

washed with br Claims fay the Gontpgting States: 8E SHDFFRABIT L W WeSk10. The resi due was

drigd under high j tes to give 6.0 g. (72%yield) of the
titfe conpound m picc%%gwfg'? %Q‘H?"Dl MR spectrum ( CDCl 3) showed absorptions
at .50 (s, 1H), 4.53 (s, 1H), 1.7 (s, 3H) amd 1.53 (s, 3H) ppm The IR
spebtrum (KBr disc) showed absorptiols at 1755 apg 1710 cm'. The mass

spegtrum showed a 30 prom nent i &R Prepar ation E
;%6- Chl or o- 6- kg onopeni ci | anic Acid 6-Chl or¢-6-b oﬁ‘Eaenl cillanic acid is
“prepared from 6-am nopenicillanic ayrd—v-rm otization followed 35 by
reagtion with brom ne chloride, aco6rding to theCproeedureDf Preparation
D. Eains for the Contracting States: BE CH DE F@ GB-IT LI '|JLUN SE1. A
conpound of zshe formula 40 [err] 45 . [err] 50 55
[erf] O ? . _ ey, T (D
: RI-Q—?HlCNH' ' SW<CH3 2
CH . .
55 . . Q 3
O/ \\c-—_—-o .
- l’ . .
o]
. wherem R' is H or OH;
d 60 Y and Z are each Cl, Bror |, orYnsHandZ|s Cl, Brorland
2 Q is Ny or NHCO,CH,CgH,R* where R* is H, Cl, Br, NO,, CH, or OCH,.
2. A compound according ta claim 1 wherein Y and Z are each ClorBr, OI’YISHandZIS Cl or Br; andQ _

is N3 or NHCO,CH,CgHs.
. 3. A compound according to claim 2 wherem Y and Z are each Br orYis H and Z is Br, and QisNj. -
68 4. A process for preparmg a compound of the formula

R 0




"wherein.Rerr] is Hor OH 60 Y and Z are each d, Br or 1, or Yis H
and.Z is d,-Br'or I and Qis N3 or NHCO2CH2([ err] H4AR4 where R4 is H~(,
Br, NO2, CHerr].or OCH3. 2. A conpound according tq claim]l wher Y and
Z are each O or Br, or Yis Han®gfdgts 224 or Br; and Qis N3 or
NHCQRCH2CH5. 3. A conpound according to claim2 wherein Y and Z axe Br
or Yis Hand Zis Br; and Qis N3. o 4. A process for preparing a
conmpound of the fornula 19 0 061 4 6H,30 minutes at 5[err]C, and
then 410 mM. of a 1.0OM soluti sodi U Qgshlflte was added dropwl se at
5to 1@[err]C during 20 m nut/g__m{h-e rs re separated and the aqueous
| ayer was extracted twice w 150 M . of\g:w ne. The ori gi nal

di chl oronet hane | ayer was coflbined with the two extra¢ts to give a solution
of 6, 6-di bronopenicillanic acid. This solution was us¢d directly in
prepagation of esters or 5 evaporated to dryness tojprovide the desired

product. Preparatio 6- Gl or o- 6-i odopenici | l-ani ¢ Aggl To 100 nmi(zIbf
di chl or orret hane t_@fig{,@rr] C. wa® adgd€H34.87 g. pf2iodine chloride, 10
m . of 2.5N 10 sulXs#A claci o 6 g~atsodiumnftrite. To this
stirrgd mxture was then Haided 4. 32 g 6-am no- pephicillanic acid

portionw se during a 15 m ny per ifod. Stivgrd-hg-was—eontinued for 20
. m nut es .at OS[err]C .and. then 100- m of "10% sodi um bi suI fite solution - ~q.

was added dr opwi se : 9 W‘Ph\raeas and
the | a e?’ .ﬂ%f ’% a%%%\,bl '-%1‘& Qﬁ%é 11%&%3% H1%‘:5-\1 o ac{ﬁé: solvent, is ,
dogewvin B4l

di chl it ystl b bk RAd R, &amens HJ bt €36

wer e vvasdnﬁdnmrtebudmlentse;f aﬁlhmceﬁim(: and 15 evaporated in vacuo to gi ve

thefitle & epsslacaerding toglaing dvhetein ﬁhlﬁd‘la o1 HHCQ,SH{Celsr Y and Z'FFPeeaNIl\#'a%?fé’ést '
e PR A %s” DGR GRIOLBI Q15 o 2 B 456 (5, 10, |

1.67 {s, a%:ga 'gg.LJ ere dluﬂl @E&*bo‘ﬁgﬁv\ﬁﬂlum

absorpti &Flﬁ)n&ﬁ 1t t& mpotasﬁﬁrﬁpaf tE&d thefﬁy@ﬂnne, N,N-dimethylaniline, N-

6- Br ono- ﬁethv]ﬁbopelﬂlnejﬂl hxamvlempﬁodlde droN, 1 0@methyipipdrazitiechl or onet hane, cooled to
5[err]C., was added 10 m 2.5N sulfuric acid, 6.21 g. of iodine bromde
and 23076¢'§““s(5?'tg?)ﬁ‘l“ffﬁ'ftﬂf’tsﬁt“t @T To this mixture was added, with vigorous
stirring, ataQroedssdrlprepab® compouiddft8Jormia32 g. of 6-ani nopenicillanic
acid. Stirring was continued for a further 20 m nutes at O-5[err]C , and
then-100 m . of 10% sodium bisulfite gas added dropw se between O and
10[eras] C. At this point, the |ayers 23/ werg, separated and t he aqueous
| ayer was extracted wi th dichloronethe 50 m.). The conbined . S
. di chl oronet hane | ayers were i i
evaporated in vacuo. The resi @ - T
to giee 6.0g. (72%yield) ofo hetltle co .
‘spectrum (CDCl 3) showed absorptions at.5.50 (s, 1H), 4.53 (s, 1H), 1.70 (s,
3H) and 1.53 (s, 3H) ppm The IR spectrum (KBr disc) ghowed absorptions at
1485 and 1710 cm[err]. The mass spectrum showed a 30lprom nent i(@®)at nife

= 406 Preparati op f Chl gir 0- 6- br onopgni md,i ani ¢ Aci€fy

6- Chl or o- 6-brorn§p|’|c§ﬁP‘5 acid i &d from 6{am nopeni ci | | ani ¢
acid via diazotizati'o f&lﬂ OWA yrEa 3on with prom ne chlori de,
according to the procedure oo/ D. Cains for the Contracting
Statey: BE CH DE FR GB I T LI (U NL El Aﬁ:ﬁm‘tm'd— the formula 40

d unger high vacuumfor 30 m nut es
1 @4-147C. The NMR

or a pharmaceutically acceptable acid addition salt thereof; wherein R'is H or OH, characterlzed in that a
compound of the formula : . ;
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1 4b _ [err] 50 wherein Rerr] is H
or g, 60 - Y. and Z are each O, BrOo@61,224 Y is Hand Zis O, Br_or |
anggQ i s N3 or NHCO2CH2C6H4R4 wher e R[erré s H .C, Br, NO2, CH3 CHS.
2. A compound according to claim¥ whereiN/Y and Z are each O or Y
isfRand Z is d or Br; and Q iy N 5845. 3. A conpound Hi ng
tofclaim2 wherein Y and Z are ea r Y §sad.and Z is Br; and s~ N3

65; 4. A process for preparing ‘ f tg@ formula 1 9 0 061 274
0jO [err] to [err] or a pharnmacegfically accep =e—aRidi ti on salt

thereof; wherein R err] is Hor OH characterized in that |a 20 conpound of
the formula (1) wherein Rlerr], Y, Z and'Qare as defined}fin aiml, in a
rpaction °’nert solvent, is contacted with hydrogen in the Jpresence of a
n

bl e nmetal catal yst_ and t_Ié?last two, or when Y is H, at $®ast one nol ar

ui val ents of an agtd ghaurnaEgent . 5. r g&d%s accordijng to claim4
erein Qis N3 or NHCRZ2EHA2(HHS, Lg;ﬁ%@g C or Brfor Yis Hand Z
ils d or Br. 25 - 6. A process ' 0 clTaim5 wherein Qis N3, Y

nd Z are each Br. 7. A process afcording to ciGx n the acid
I ndi ng agent is sodi um bi carbonate, cal cium céj bonate, trisodium

hosphate, Wile@IB isdBUefingd dbodd, @ is N, bf IRIADLEIRELHIR  whePd RN i ETRIr NG, 30M, bl 084, Y Mai z

or the Contrresence plp rSblamstal aatplyst andatieagitiwa.or fvben Yo Bysbledsheneanatas apHinaledts of antdaid
ormula [er rbj"d;{'%a%“‘ ; . ?éefr Id.or a pharmaceutical |y acceptable
iIcid addition Sa ‘fr"‘feﬁse%%?'?a"\%ae?%"i‘pr?u ot ﬂr%l'ra OH, characterized in that a
onpound 28f the formula 55 0 061 274 [er}D] wherein R1L is as defined
bove, Qis N3 or NHOO2CH2CEHARA wHere R4 Ws Hqfl, Br, NO2, A3 or OCH3; Y
nd Z 20 are each O, Br or 1, df~Y-is HAn is3Cl, Br or I; in a

eaction inert solvent,is contacted vm'thj hyd og%‘?sin the presence of a -
obl e neal catal yst and at IeasWﬂ Yis H at |east one nolar

qui val ents of an acid binding agtnt. 2. A pr'o‘cﬁzm@pari ng a conpound
f the formul a S o -

35 (o]
. - Il CH
gl‘@.?gcm; . .S CH3 _ . 2
Q l CHy

AN S S 0L 0 O O\ —h —h =~ e~ )

-—= (D)

I—
w Y S :
Il
O
wherein R' is H or OH;
Y gnd Zareeach Cl,Brorl,orYis Hand Zis Cl, Br or | and .
45 Q is N3 or NHCO,CH,C¢H,R* where R* is H, Cl, Br, NO,, CH; or OCHg;
characterized in that a compound of the formula
T 3
Y
50 Z S CHB _
. .CH3 (v)
2B
le . COZCHzx '
55 ' ' s

where X is Cl, Br, | or OSO,R? where R? is alkyl haviﬁg from one to six carbon atoms or CsH,R?® and R* is

Cl, Br, I, NO; alkyl or alkoxy having from one to three carbon atoms: is contacted with an equimolar amount
of a compound of the formula : ' -

60 ' . B
= ~CHONE_
S.2n ol R TR UL * o

Soeml W i /--.'- S CH S D E e

65 Guves L
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-25- [err] 40 wherein Rerr] is Hor OH V and Z are each O, Br or | —or Y.

is'Hand Zis d, Br or I and 45 Qis N3 or NHCo2CH2C6HAR4 R4 is
H d, Br, N2, CH3 or OCH3; characterized in that a conpound of s .
formua 50 ° ' 0 061 274 lerr] 55 where X is <~ Br, |
or 0S02R2 where R2 |s havi n fromone to six carbon atons or C6HAR3
and R3 is a‘;; ’era y12lkgline 'k'g 306,913 of tesAalkylimoniumpetien: i bolar
atoms: 15 T s\eec ?@@oamma neHR Y NObr hceRaREyNd of the formula
65 4. A process according to claim 3 whereift Qi N;,, Y and Z are each Cl or Br, or Y is H and Z is Cl or Br.

.- °0 063 A pipdesphwpwinyite daimrt veliekadl Y amz sk eachlBcat Y R&H svarztidgr. t er t | ary
am ne or tet ﬁa%P saﬁwerrﬂnm ?!%lt"lwe'ﬁ'm‘/ a"qobﬁraleaqi)ﬂrﬁ%%mﬂﬁf isbl vent at a

t enper at urs%déh g’(ft%ﬁuchf{) clal ':nﬁf"t?c’ééssc'a%'cbfz e PHATFhEdBSEORN M is 2
wherein Q1s Y? [V &%He ng to claim3
wher ei n°Q i ssN[gror ]ss \?oan Z are eacFlrrlXPISA‘anﬁMﬁ%Qﬁ%@l &rug'lnd Zis d or
Br. 5 paﬁmaasqaaoaemaiemmg&taaenimmasmésvmu.ewnsh’ and Z are each Br or

Yis Hand Zis Br. 6. A process according to claim5 wherein Y and Z are
each Br and RV@mindupgsdanFormel A process according to claim2 wherein X is O,
Br, T€H3SO20 or 4-CH3([err] HASQ20 andgVpi s a sodi um potassi um or

tet rabutyl ammoni um cation. 8. A pgocess ‘gbcor&'kﬂng to claim7 wherein Xis |
and Mis tetrabutyl amoni um. Patgdnt ansE jg die Vertragsstaaten: BE CH.-
DE FR GBB IT Li LUNL SE 1. Verbindung Hder ¢ S CE sH CH3 7vCE~3 20
0 2 e 0 ++—6nN. Ce As3 | ZD....... CH wor i n~~
RIN H3drOHit CH3 35 ' Y und Z | ils O, Br ®derd-sind oder Y Hund Z O,
Br oder J ist, und Q Ns oder NHCO2CH2C6H4R 4|%t morin R4 H d, Br, NOv,

CH3—0der OCH3 ist- 2. Verbindung nachAnspruchll, worin YuhdZ jeweil sCl
oder' Bes-si nd oder YH und ZCl oder Brist; und. Q Ns oder \IHCIQ_&CH%@GHS I st.

Ver bi ndung nach Anspr y6Fx, wtﬂl ny und- je |'s Br si oder H und Z B.r
ist; und Q Ns ist RB‘ @ CHC Ver f rg V%B Hersteluﬂzng ei ner
Ver bi ndung der For nel 0g | :CH3 |
XS 30 CH 4 ' AN - )
. o *c o
il
o

~worin R' H oder OH ist; -
35 Y und Z jeweils Cl, Br oder J sind oder Y H und ZCl, Br oder J lst und
Q N; oder NHCO,CH,CgH,R* ist, worin R* H, Cl; Br, NO,, CH; oder OCH, ist.
2. Verbindung nach Anspruch 1, worin Y und Z jeweils Cl oder Brsind oder Y H und Z C! oder Br.ist; und
Q Ns oder NHCOchzcsHs ist.
3. Verbindung nach Anspruch 2, worin Y und Z jeweils Br sind oder Y H und Z Br ist; und Q Ngist. <. : -1 - -

40 4. Verfahren zur Herstellung einer Verbindung der Formel
/
. : \S CH3
e NPT _—r \|<CH3
: / NT v 2O
7 eEee—e—0

" 50

1 I
R~ —CHCNH
N SV ——r \ECH

. (XX
CHZ (II)

60 ' " i

_ odereines pharmazeutisch annehmbaren Saureaddmonssalzes hlervon, worm R' H oder OH ist, dadurch -
gekennzelchnet, daB eine Verbindung der Formel (1), worin R', Y Z und Q wie in Anspruch 1 definiert sind, .
in einem reaktionsinerten L&sungsmittel mit Wasserstoff in Gegenwart eines Edelmetallkatalysators und

wenigstens zwei, oder, wenn Y H ist, wemgstens einem Molaqunvalent eines saureblndenden Mittels
65 zusammengebracht wird. . _ . : :

mmMMmm




o -f.n‘.;-.

~

*

R e e I 0~~~~~ Wor m H oder OH 1CHt 2 60-
s erei nes pharrazeutisch annehnbarQerpséHWéaddl ti onssal zes hiervon W
“H_oder OH § SbriandddEadioREhe MaAR M) BEHr NHEB,CHEL BEH, e VRInB 2 giIsaroakt

(P . _Wor i n obér,Y Y udd 2I101Cbder BMist. 1 N Anspdu ch 1 derfniert sind, .in einem .
sakti onsi neré. Marf ma mS'ptueﬂ 5, iworin PeNade S ungifZ jeweils s 'ehwart Vi nes

] as bin Mi iu i
R %;‘Mﬁ TR R,

F( c3 C 0

1
~ ~~~~- zusanmmenge racht wrd. --

Patentanspruche f,uAdQn-Vertragsstaat AT . S 50
-r i~~~

'2~~~~lliﬂ_lllll Vgrfahyepzyr Hagstellung einer Verbindung der Formel o 0 061 274

Ver f ahren nach Anspruch 4, worin Q N3 qder NHCOZCHZ CGH ist, Y und Z
j eweils G oder oder Y Hund Z O oder @(ﬂ st. 6. Verfahren nach Anspruch

5, worin QN3 ist, Yund Z jeweils Br si CHyer f ahren nach Anspruch 4,
worin dd% saurebi ndende Mttel ' | car aatB Cal ci untarbonat, 5
Trinatriunphosphat, Kaliuntitrat B N-Di net hyl ani l'in,
N- Met hyl nmor pholin, N-Methyl- pigéridin oder NCP&_D_mel_h.;Llopl perazin ist.

.. Patentansprfuche. fur den Vertragsstaat:. AT 10 1. Veffahren zur :
Her st el Pfing ei ner Verbi ndung der Fornel 20~~~~~~~~ .S CH3 3 00 20
Olv~~~j . ~~~. i rCH3 20~~~~~~~~~~~ 30~~~~~~ oder eines phafmazeutisch

akczept abl en Saur eaddi tignssa 1zes hi ervon;, worin Rl H od:er OH ist, t&®Urch
gekennzei chnet daBR?eieeh mlung der r npfH53
o+ 2

H CH3 . O~~~~~~~~~= Q
|—C 45 _ _ 0~~~~2~~f~~ \ w~~~odrej n wes .
“lobaaenei net i scaket, be QSN od addi t“{ oNnssakres—i-si—w—awrin R4 . CBNI CH
oder OH Hist; Ylcuc I 2. V~e er ﬂ)am hren, zuHrselug eine r
\Ver bi ndlseing der Formel . ~ ~ -~ ~~ 1\ .C
H 35 oder eines pharmazeutisch akzeptablen Saureadditionssalzes hiervon, worin R! HRder-OH- ist, dadurch
 ——O/CHS Fgekennzeéchnet daB eine Verbindung der Formel_ _
- Ji- ~~~J~- CH30
. - Q0
35 Y \/
. . . C . CH3
- °
. . . N “‘ /o e o —
45 ﬁ CHZ
L rl- ~CHCNH
T T N cn
i Q
50 o/ \c T ———————— O
_ 0
worin R! wie oben definiert ist, Q N; oder NHC(52CH2C5H4R‘ ist, worin R* H, Cl, Br, NO,, CH; oder OCH ist; Y
und Z jeweils Cl, Br oder J sind oder Y H ist und Z Cl, Br oder J ist; in einem reaktionsinerten_ Ldsungsmittel
55  mit Wasserstoff in Gegenwart eines Edelmetalikatalysators und wenigstens zwei oder, wenn Y H ist,
wenigstens einem Molaquivalent eines sdurebindenden Mittels zusammengebracht wird.
: _ 2. Verfahren zur Herstellung einer Verbindung der Formel
£
65
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50 ) : 0 Il worin Rl we
oben definiert ist, Q N3 oder NHCO2CH2Cr H4R4i 1st, worin R4 H, CI !

CH3 oder OCH3 iSt; V und Z jeweikésq)ﬂ,-ﬁ oder J sind od3er Hj l Z
A, Br oder J ist; in einemreakli [ ten L6sungsmittel 55
Wasserstoff .in Gegenwart sines Edel t,QaI | kat al ysators und weni zweli ;
odéy’, wenn Y H ist, wenigsten¥ eine Mol egyi val ent ei nes si ur ebrrmdenden i
Mttels zusarmnengebracht i~ er R zur Her st el l ung ei ner I
Verpl ndung der For rrel 60 65 *|_ -- . -.
L .Lts z ~~Z N7

~~tr -ew. 0/- ; *r|c °._ ~ _; -- .e;e7
0 061 274 0 O( O C EOl 8 (I 20 ~~~~~ H
1Hz’{1SCHBRI CKo - CZO worin R H oder OH
ist; Yund Z jeweils O, Bg oder J sind oder Y Histegnd=Z &), Br oder J
ist und Q N3 odey N FHCOR CH2 R4 ist, swri |¢H§4 H d, , NO2 CH3 oder OCH3
i st; dadurch geRe @ ﬁé‘FN e igndung dery Formel 40

CCN. (jr ' ~~~~ yQ V~{~~~~{C z 3 \ 1 CH 3 CH 3
t(W /N C0~~c02CHZX WoRTn X&l, Br, J oder OSO2R 2 ist, worin

R2 Alkyl mit 1 bis 6 Kohl en® of f at onen od& C6HAR 3 ist und R3 O, Br, 35
J. NO2 oder Al kyl oder Alkoxy mit 1 bis. 3%ohl enstoffatonen ist, mlt einer =
aqui ol arenp Men e ei ner Verbi ndung der Fornel : ~a - ~-"~ .--- worin

ist;
da” &o%g m&: Br’odgfﬂsauju}‘ﬂelw |§!%MZCYA‘H] &Ler%%? TEt r aal kyl ammoni unkat i on
' St | @& Mglod L OH,ElM, 1P i aYrin RARICy L Bt dfduRtRgekbRRBRARE, Weg von O
bi s 803&2%5\&1}1@&@6&&:&& t wird. - 3. Verfahren nach den Anspruchen 1 oder 2,
worin Q N3 oder NHCOR2CH2CEHG ist. 4. Verfahren nach Anspruch 3, worin Q N3 '
ist2% Y und Z jeweils C odef Br si‘?{d’oqer YHist und Z d oder 50 Br - -]
ist. 5. Verfahren nach A ;}sp uch 4, rj €8y und Z jeweils Br sind oder Y H
ist und Z Br ist. 6. Ver ch Alrspiguch 5, worin Y und Z,j evvells Br
sind und RL Hist. 7. Verf nspPuch 2, worin X a, BF'J, cH3seo
odew 4- CH3C6H4ASQ20 i st un ei n lNatrl (§),3 gﬁ um oder
Tet rabut yl anmoni unkati on I'st. 2 2¥ahren nach Anspruch 7, worin
X J und M Tet rabutyi anmoni um i st 60 65 ..-.
worin X Cl, Br, J oder 0SO,R? ist, worin R? Alkyl mit 1 bis 6 Kohlenstoffatomen oder C¢H,R®istund R® Cl, Br,
a5 J, NO, oder Alkyl oder Alkoxy mit 1 bis 3 Kohlenstoffatomen ist, mit einer dquimolaren Menge einer
Verbindung der Formel

o ) . o
' | I . cm L R
40 gt ~CHCNEH o 3 |
i CH
Q 3

~\_~  worin M ein Alkalimetall-, Erdaikali-, tert.-Amin- oder Tetraalkylammoniumkation ist; in einem polaren
organischen Losungsmittel bei einer Temperatur von 0 bis 80°C zusammengebracht wird.-
3. Verfahren nach den Anspruchen 1 oder 2, worin Q N3 oder NHCO,CH,C4H; ist.
4, Verfahren nach Anspruch 3, worin Q N, ist, Y und Z jeweiis Cl oder Br sind oder Y H ist und Z Cl oder
50 Br ist.
5. Verfahren nach Anspruch 4 waorin Y und Z jeweils Br sind oder Y H ist und Z Br ist.
6. Verfahren nach Anspruch 5, worin Y und Z jeweils Br sind und R' H ist.
7. Verfahren nach Anspruch 2, worin X Cl, Br J, CH,S0,0 oder 4~—CH,CSH48020 istun M ein Natrium-, -
Kalium- oder Tetrabutylammoniumkation ist.
55 8. Verfahren nach Anspruch 7, worin X J und M Tetrabutylammonium ist.

T 60
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. m S 0 061 274 Revendications pour |es Etats contractants:
PE FRG IT Li LUN SE 33 1. Conpose de fornule 5
' .S CH3CH3 to 0 061 274
aoO0RI1_> FN2CE3 ca 0

Revendlcatlons pour les Etats contractants: BE CH DE FR GB IT LI LU NLéE

E’el le R repbhs&RlEdingy OH Y et Z representent chacun d, Br 1, ou
ifen Y represente 25 Het Z repr65ent , oul et Q repr65ente N3

i un grdupe NHCO2CH2C6HAR4, dons Lequel %I/ represente H d, Br, NO2, CH3
-OCIH3. - 2. Conpose suivant l,a fevendi *Eb,  dans quuel Y et z
representent chacun d ou Br, ou B e Het Z represente O ou
Br; et Qrepresente N3 ou le group H5.= 30 - 3. Conpose suivant
lla reverwi cation 2, dans |equel YAt Z eprestyent _chacuyp Br, ou bien Y
epresente Het Z repr6sente Br; et Q repr6sentle N3. 4. rocede de
reparation d' un conpose de fornule O O 35\ S © & 40 0

T AR aatadarad (1) 4s R1_t3 - CSCN S
Cl N24s50 n H 'Z 0 ou d' unssel™ @ §ddi tion

d' aci de pharmaceut i qgéng Rigigab| e deﬁ se; for 1% dans | aquel | e .
R1 reprosente H ou OH, ' ' qu' amynpose dej formule (1), dans

laquelle R, Y, Z et O son “tds gﬁ ni s “dans | aTevendi cation 1, -ee
- dans un gol vant inerte vis-a-vi sgft | a reacti Ogy—est—ni-s gn contact avec de
' hydrogene en pré6sence d' un catal yseur A baseld'un nftal noble et d'au

DI Ns deux eqw vaI ents nol ai res ou bien |OI’SC|I9€ Y represente H d'au noins

un equi val e‘?‘?f‘s ’eprés“‘qlﬁ %‘}:‘ Procede suivant |a
£ 0] :Ee

{

oulII ou fenq{Ingréseﬁ

Fevendi cgt ionY %e{e presen e groupe NHCO2CH2CGHs; Y
et Z repr esent @ ¥epréstafalN) on unq;uotBé NBIGOSTHERH K, rdaﬁer B&ﬁnﬁﬁeﬁeﬁhtell CE BF, Gmgrme ol
bu Br. :- 6051:!-!:3 6. Pr ocede Sui vaor;‘t | a reve tcg NS cl u# Ly Qenv

V
Fepr 6sent e rg%es o egrfgg d@? %"5}2 ozée r @:‘:&ﬁ% LCofd 5? K
revendi cat i ‘E H%f ;@aﬁ&?@ ieq I@Qi Eteh&hﬂhﬁﬂ&%ﬁeﬂ@seme ‘
sodi um Te ﬁ:é\ﬂ’ @ reprgdtntelNg. phosphat e tr| sodique, le citrate de ™™

bot assi um | a4IRrocﬁué1grd m-apam-pn H'an bgrivpodé gebfictmplle ani | i ne, | a

N- et hy! nor phol i ne, ie N-methyl pi p6ri di ne LU la N, N -di et hyl pi pérazi ne; 65
P5 | |1 13;' BC 111111 | 1111111

. o - ' CHZ (1II)
. 45 1 11
NN R ~THONE ca
NHZ
' ’ 7 Yo O
50 : __ g

ou d’un sel d’addition d‘acide pharmaceutiquement acceptable de ce composé; formule dans laquelle R’
représente H ou OH, caractérisé en ce qu’un composé de formule (1), dans laquelle R', Y, Z et Q sont tels que
. 85 définis dans la revendication 1, dans un solvant inerte vis-a-vis de la réaction, est mis en contact avec de
'hydrogéne en présence d’un catalyseur & base d’'un métal noble et d’au moins deux équivalents molaires,
ou bien lorsque Y représente H, d’au moins un équivalent molaire, d’un accepteur d'acide.
8. Procédé suivant la revendication 4, dans lequel Q représente N; ou le groupe NHCOchzcsHs, YetZ
représentent chacun Cl ou Br ou bien Y représente H et Z représente Cl ou Br.
6. Procédé suivant la revendication 5, dans lequel Q représente N,, Y et Z représentant chacun Br.
7. Procédé suivant la revendication 4, dans lequel 'accepteur d'acide est le bicarbonate de sodium, le
carbonate de calcium, le phosphate trisodique, le citrate de potassium, la triéthylamine, la N N-dxméthyl- '
- aniline, la N-méthylmorpholine, le N-méthylplpendme ou la N,N’-diméthyipipérazine:

O
SRR T




>

* - S | 0 061 274 Revendi cations pour |'Etat
centractant: AT 1. Procede de pr6paration d' un conpose de fornule 5
00 S CH3 10 0 0 061 274 ~~ " CcuU (rr ) 20
N O~~~~~ ; ~ou un sel d' addition d' acide

phar rracé\svenqlgvmpomd:@emoamqea"&éﬂce conpose; formul e dans | aquel | £
ggm‘esent € rocé emrepara;lg'c §rll’ tI:(:\Smey:ao%1 e ormqjllje un COWpoge4ge"]jE)l’N>mj| el
|l aqued | e R est tel quo defini - desgus, Q represente N3 ou un groupe
NHCO2CH2C6H4AR , dans | equel R4 repre‘sbénte hl Cl, Br, NO2, CH3 ou OCH3; Y et

Z representent chacun G, Br ou 1, @& ¥ represente H et Z represente
Cl, Br oul; dans un sol vant |nert*E Vi s C%s de la reaction, est ms en
cont agt avec de |' hydrogbne ' ugocat al yseur a base d' un net al

nobl e et d'au moins deux egff val ents nol ac 50 lorsque Y
represente H, d'au mains un equival ent nol ai re, d' unf{accepteur d'acide. 2.
Procede de preparation d' un conpose de fornule .5 60{4 6 dans | quelleRl

esttqt qu d~fii cl- dssus repr~ente N QU u group NHED2H2Cf H4, (g@apsl eque R
repr~sente Hd Br - 30 ,CS tZrersgetC@;g rol er sneHe 0 061
274 0 0 "I 5 gi- -cncun CH 3~~~~=~~~~ C 10

. -t20 dans | aqei glepra'é—fn € IFI ou - 3- - ’ }

0 o O30 00 20 dans laquelle RX
_represente Hou OH, Y et Z épr~sentent cl’ffalc'un a, H ou |, ou bienY

repr~sente Het Z repr~sente Cl, Br ou |l & Q repr65ente N2 ou un groupe
NHCI)ZCHZCGH4R4 dans | equel R4 reprrsente H C, Br, NO,

CH3 ou OCHx
ou d'un sel d'addition d‘acide pharmaceuthuement acceptable de ce composé; formule dans laquelle R
25 représente H ou OH, caractérisé en ce qu'un composé de formule :

Y 7
CH.’.
A

30 .

e,

N “\c//o — O
) 0

35
) ' CHZ .
' @-CHCNH . -
40

\1< CH, | |
45

'\«\_/-- dans laquelle R' est tel que défini ci-dessus, Q représente N; ou un groupe NHCO,CH,CsH,R*, dans lequel

R* représente H, Cl, Br, NO,, CH; ou OCH,; Y et Z représentent chacun Cl, Brou |, ou bien Y représente Het Z
représente Cl, Br ou |; dans un solvant inerte vis-a-vis de la réaction, est mis en contact avec de I'hydrogéne
en présence d’un catalyseur & base d'un métal noble et d’au moins deux équivalents molaires, ou bien
50 lorsque Y représente H, d’au moins un équivalent molaire, d'un accepteur d'acide.
2. Procédé de préparation d’un composé de formule
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C@gC dan3 l.aqueltle X reprlsente C a, Br, Ou un groupe 0S02R2, dans | equel

est N rc aegru e ayantC1 C6 35 s de carbon. ou un gro

R3 représente O, Br, I, hE?_ un ra@ncalcnﬁkyle Cu al kox. yyan
est -

CH. Ri O HN 3.45 Ve . 0C2M dans
quelle Meat un mtal alcalin® un mtal al cﬁl T not err egx, une ani ne
tertiaire ou un cation t6traal kyl - ammeni um @ens un sofvant organi que

pol aire 4 une tenperature de O r .80C. 3. Proced6 suivany |a revendications
1 Su 2, dans lequel Q pepteserye Nt cu |l e groupe NHCO2 Cr+is. (BD 4,
Procede sui vant Ial{.lg & 3, dangs|e 3 Qrepregeate Ns, Yet Z

repr Csentent chacun C ou ‘m’-enfre nte Het{Z représente Cl Cu
Br. 5. PypcMIs suivant Ta revendifcatidgn 4 dans® bequel et Z reprb6sentent
chacun Br ou bien Y reprnsente et ZMreor 63ente Br. 6.0Proc~d6 suivant |a
revendi cation 5, dans |equel Y 'et Z repr~sentjgnt chacun Br et Rl reprdsente

H * s 7. Proc6d6 suivant la revendicdion 2, dans |equel X

':r.épr-63e=n£oe s 1By |R£ CH3SO20 ou 4~ CHBC6HASORO et- M est un cation. aodi um . . ...

pot assi um ou hLb P fayPHB.  Proc6de suivant |a revendication 7,
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dans laquelle X représente Cl, Br, | ou un groupe OSO,R?, dans Ieduel R? est un radical alkyle ayant146

35 atomes de carbone ou un groupe C¢H,R? et R? représente Cl i
un & trois atomes de carbone; o TR ® Cl, Br, L NO; ou un radle 3l alkyle ou alkoxy ayant

est mis en contact avec une quantité équimolaire d'un composé de formule
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N\ dans Iaguelle M est un métal alcalin, un métal alcalinoterreux, une amine tertiaire ou un cation tétraalkyl-
ammonium; dans. un solvant organique polaire & une température de 0 3 80°C. .

3. Proc:_ed§ suivant la revendications 1 ou 2, dans lequel Q représente N, ou le groupe NHCbchZCGHs.

. - %0 4 Procédé suivant la revendication 3, dans lequel Q représente Ns, Y et Z représentent chacun Cl ou Br,

ou bien Y représente H et 2 représente Cl ou Br. ' '

5. Procédé suivant la revendication 4, dans lequel Y et Z- : i 8
-, - ot Z ropraente B ‘ que representent chac:t..m Br ou blgn Y représente H
¥ . 6. Procgdé su_ivant la revendication 5, dans lequel Y et Z représentent chacun Br et R! représente H.
Vo 55 7. Procédé _suwant_la revendication 2, dans leque! X représente C|, Br, |, CH,S0,0 ou 4—CH,CH,S0,0
i et M est un cation sodium, potassium ou tétrabutylammonium. :

8. Procédé suivant la revendication 7, dans lequel X repré : i .
‘ i . leq présente | et M g;t le catlor? tétrabutyl-




