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2- ani Q¥ e4Rrvopistedpediictignpublished I SemaliZ t he fornul a =\

10 i n™hi@h Itempipnal Clgsrification (TP WéHar at el y are both el e¥ dr awi ng

groups, df2)vindemataseepancei t h t he nitrogen atomto whi ch t hey 22 at t ached,
conpl ete a cye¥ cl@Ce¥Glr on wit hdrawi ng group. The conpounds of this fornula
are descr@bédveanﬁRéCﬁAhﬁéoﬁrASHundme ica- 15 tion No. 45514/69
(Serial No. 1291053) : 15 As known
to those skilled in (lsﬂ PENIGHE kEgﬁﬂ!}TI $ AR THER hose groups which are

el ectron wi thdrawi ng when X and Y are taken separately are, for exanple:
cyano, nitro, (fyi fbuapnmtd:w swmtlam@bu'cﬁ'sélccmnonmorlyh bepzoyl| ,

2,3,5, 6- tetﬂplaﬁré%ﬂggi s undsaﬂb% '%ﬁhmi elamre,ltbwe#gfakﬂ(yl car banyl ,

York tates

I ovveral Kyl aten be
di (| ower)a% ’amo RO BYHe. ﬁfea}tféaf orhely Bs0. 5

tert. - butymyﬂedm aﬂd)bﬁtycfou(v&n@mte)mltkano , ar .g. naphthoyl and furoyl;
substi t ut ed Invena? 1elgie 19 Para‘@‘mg’f 5ﬂa‘pﬁﬁ1'§il|“§‘éﬁ gsid iy drolyssr | dy| sul phonyl
furyl sul ph8 ?Eﬂf’éﬁiﬁﬁa cw&sm ek 7] Wherein [err] and [err]
are hydrogen, omer ogen, tr| Iuoronethyl | ower al koxy, 25
phenyl , phenoxy, nitro, |oweralkyl s I ph,g)nyl di (I ovver)al kyl sul phanyl ; [err]
and 25 [err] can be hydrog#}r'l Jagl ogen, trifluoromethyl, |ower -
al kyl 4o | ower al koxy, |ower alk nylx | ower alkylthio, 10

di (I ovver)al kyl sul phanyl , di (I ower) al ky Ty banyl, cyano and
carb(l ower)al koxy; and the integer d i from0 to 6. As is also known to

those skil kedninxt g £H6 &?eh g;al:atelyj 46 bl @flcrtol Widl@Shing Youps Cor30 el ectron
W t hdr awi Ngh@r QksaSwikh®e nifrogddCatom ad ehick KRR aEe.OﬁﬁEHBd’,l’coﬁﬂ&e af @tticexanpl e; 30
[Price 25pl}actron withdrawing group.
The compounds of this formula are described and claimed in our patent applica- -
15 tion No. 45514/69 (Serial No. 1291053). 15
As known to those skilled in the chemical art, included in those groups which are
electron -withdrawing when X and Y are taken separately are, for example: cyano,
. nitro,  trifluoromethylsulphonyl, 2.,4,6-trimethylbenzoyl, 2,3,5,6-tetramethylbenzoyl;
carb(lower)alkoxy; dl(lower)alkylcarbamyl loweralkylsulphonyl di(lower)alkylsulph-
20 amyl, di(lower)alkylamino(lower)alkylsulphonyl; lower alkanoyl, e.g. tert.-butyryl; 20
' cyclo(lower)alkanoyl, aryl, e.g. naphthoyl and furoyl; substituted aroyl; arylsulphonyl,
e.g. naphthylsulphohyl, pyridylsulphonyl, furylsulphonyl; substituted arylsulphonyl;
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wherein R!' and R** are hydrogen, lower alkyl, halogen, trifluoromethyl, lower alkoxy,

25 phenyl, phenoxy, nitro, loweralkylsulphonyl, di(lower)alkylsulphamyl; R!?, R and 25
R** can be hydrogen, nitro, halogen, trifluoromethyl, lower alkyl, lower alkoxy, lower :
alkylsulphonyl, lower alkylthio, di(lower)alkylsulphamyl, di(lower)alkylcarbamyl, cyano
and carb(lower)alkoxy; and the integer d is from 0 to 6.

As is also known to those skilled in the chemical art, included in those cyclic
30 electron withdrawing groups when X and Y are taken together are, for example; 30
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2 1, 291, 052
2, [err] [err] wherein [err] and [err] when taken separately can be

Iomeralkoxyphenyl aryl, heterocyclyl e.g. 2-pyridyl, 4-pyridyl,
trihal omethyl, e.g. trifluoromethyl, nitro, di(lower)alkylam no,
sul pham do, .5 carb(lomer)alkoxy, cyano, loweralkylthio or_
| ower al kyl sul phonyl, and when [err] and 5 rr] are joined; they conplete
a benzene rihy | existing ' ' 2
naphthalene rrng, Z'i s sul phonyl or carbonyl;
met hyl ene; V is oxygen, sul phyr or nethHIene
met hyl ene; and.the broken Ii# Tat s’ Les ga] a srngle or double
bond bet ween .t hese to posi- # wt't o8~ 'w&n A7 LL -
10 The preferred starting conpounds for ‘'t he process arenthose conpounds
wherein X and Y are concatenated to form a saccharyl or substrtuted
saccharyl group ‘These conpounds are desi gnat ed- by t he follomnng for rul a:

T Wis sul phonyl., car.bonyl or™*

[errlJ_ I s car bonyl or

[err] 15 .and the acid-addition salts thereof ; Mygerein [err] and [err]
are defined as -above. 15 The xm " | onets arfy S errpI oyed heéerein, -
alone or in conJ unction with the fh’b‘r id8%i gnat d gr}B‘Ups means strai ght

chain or branched chain al kyl grou cont ai % M one t-6. Si x car bon
atonms, e.g. methyl; ethyl, propyl, isopropyl, btlyl, isobutyl, pentyl,

2- et hyl propyl, NeXyfereZRPLAPKY R Bl d'%ﬁ:@ 2 10ed. At Yawed {ixf, 6" M
"l owner al koxy" andhaler;élw\lﬁlien Qar alkﬂSloHéirﬂI%B ; eﬂt& e dwa-pyndirl
conjunction with of—hmdyl mhaldegh n@g edft rooap 5 mtm,adi(kmter)dkyg:hﬁn thimides,
branched chai R gr offff§o¥elionro 10D Jperesaliylsdphony. r\VhE‘t Bh‘;dehe 5

com letﬁ a@enzen !E;ﬁ E)F ;ﬁﬁ,% SR AF B

term "hal ogen" as m&gﬁ,’ 1GirRihken e 7
groups, nmay be i | methfldnet ¥ds Wg@h umhhm mdﬂ{y!bﬂa f]r.els cilr&dl!yln@ xﬁ&hyf djQhd BR. As
will also be i.bnderbt’ks@dllmt hélcmsrtgﬁegte%ncbsvf atsmelnms double dpichetvear thee yeposiz, €. g.

phenyl, 25 betZs G I rjdyl 10
Bnd The [ike my akspbdraass Sausf ohBGs sheioe %ﬁéﬁ&’m%’ °°$°§%@'%@%ual
substituents as th@meomdstara‘daﬂgihtedb}fth{iénd’vr]mg& u[aerr] above. 'SimTlarly, the
napht hal ene ring resulting when [err] ﬁn err] are joined as referred to
above nmmy also carry one or nie Rame S@hs |t jénts as nentioned
above. By the phrase "el ectron wm ) a/r/o/ﬂp npant an el ectrophilic
group which 30 will inductivel y Wt hdrb ons fromthe carbonyl -
portion of the 2-am do groups 30 of "‘the starti ng products thereby maki ng

these groups pore lnald id Qafhe WARBY waerzruqierfhkiv lafe %?r? 9 wat er
al kal i metal, hydr oxiTheSermt“Ghved Ay} a8 Bipl@Ed hedldid, ABhS A G B b om&o
afford a car boxyl éﬁ&@teél SEAUDNI pread raeraight\abeit jop trapched) clthins alky! pseebstamfng

e e T

35- [err] whizeh c
pen| cillanic acid. deggnafed) groupsamean stkaighd branched chain groups -also containing from
3 [err] wherein X 9%5(10 szﬁ’é“fdetf’mhélale ‘éla e!l’hamteherem,rﬂlqnher ptrtaebértce of a

hydr ol Yt i ¢ cat al ysyy i be Bt o ABht sh e a T e mings lodla %?E""E'i n the
term "hydrol i c cahal, ¥&l or li d2pdlic, (e}, 2 9&? Efihe 'E‘im@’%ﬁi bf' thezs
hydr ol ysi s of 't he sPtuged) by @neroi mory oH$uch lwal substltuents as. those set forth for R*®.and RY
_ above. Similarly, the naphthalene ring resulting when R*¢ and RY are joined as referred
to ‘above may also carry one or more of the same substituents as mentioned above.
By the phrase “electron withdrawing group” is meant an electrophilic group which
30 will inductively withdraw electrons from the carbonyl portion of the 2-amido- groups 30
of the starting products thereby making these groups-more liable to cleavage by a
nucleophilic agent, ¢.g. water, alkali metal, hydroxrdes, tertiary amines, quinoline and
the like, to afford a carboxyhc acid group.
The invention provides a process of preparatlon of 6-ammopemcﬂlamc acid whose
35 formula is 35.
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5 2-am do am ne starting conpounds of this invention. Many such

subst-ances wil | . 5S:readil'y suggest thenselves to those skilled in
the art of chem stry, *for* exanpl e, quino- line, pyridine, imdazole and

al kal i e Acetates, such as, sodium achi¥O& The hydrol ysis is
preferably“carried out with treatment of the.2-am do derivative at a pH of
from about 1.5 to about 9, in'water gr a m t of water and a

wat €F- m sci bl e 10 sol vent until "hyd s conplete to afford

6- am nopeni cil |l ani ¢ aci d. 010 6-A u@penl cillanic acid may be
acylated to prepare synthetic penicillins. For beanrrpI e, 6-am nopenicillanic

aci d may be acyl at et aﬁ&‘YaQﬂeCheﬁJ@Jl Qbdvel Guith Yovatel € inP - p&?eﬁde!ro?sa f';ﬁtﬁfdcbed in
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penicillins have po@ﬁﬁl&slsaiﬁlbte&rabtyl (ﬁrrﬁ@btt\hlnfhytrdamemad‘fﬁl ed-gmide dermativerat spH -
Enpl.oyi ng the§§ r?g 5e§’ *ﬂmﬁ mt# r|9c @f‘lvlt#rﬁd repghleed
ch possess. val udbrg lsg'gg ’r‘gjﬁ?ﬁ' ‘;1“ e D icillins. For
‘negati ve bact @kdniple, $3Rin Wi brbee ElldRide By @Rtpran i N
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e S ] a}x st Ko L
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ydrof urgg (60Q_ '2”5; afg’h m@ﬁ’f&ma%@rlmt? 815 ientiep dt MHFIbFEERFRUITRIEST 30136 g
“mole) in wat er ( M) Ts added all at once: The mixture is stlrred
err] hours at roomtenperature gi VIE&gn;ﬂe $0I ution. Then the _
tetrahydrofuran S strl of f at 36 cuum nd t he resultlng
‘nmixture is washed wi aﬂé}%ﬂ“{gé%] SN q ?% aoql §§g %ﬂﬁ en 30
pl aced on a ros aFYoﬁ\GEhBﬂfopeh!aﬂlaxﬂé ack (264 k., B0 1§§1

chloride is m13@n¢ e rsolveind . of'Ebc&msbicarbonm (336 g; Doemtd) amhterr(eo

adj tisted to 3.8 wi tapde gce.gEhet f‘1°§1 mperatye| 34 |ace
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6- ani nopeni ci B ani Cpla&ﬁl 6h a EXafpbvapotatetdar 30°C and the dxsso{h céme dWQMOndéheg
dimet hyl - 7 - o0xo remoged. Tbhﬁqutwn js filterzd ald thy PHO{dBistd O] he pith gla@B acetic acid.
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acid hydrobrom de (0.02 nole) is di ssol vastamgle et rahydrofuran (60 ni.) and
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met hyl end® chl % ;%}W%i [g'eze Grityg g tm@‘%uum g”%&dtmnetahydo%ar
ator at 30[e f R jﬁhﬁg‘i tion
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6- am nopeni cillanic acid. VWHAT VE CLAI M I S - 1. A process of prepar ation

of 6-am nopeni cil | ani ¥EF WE ¢Igﬁgmscnh- af% am do- (]51 amdnopelrllllﬁ:l lzl ancll Cs aci d
CSS 0 paration o -ammopemc:l anic acu m wnich a s-amido-6-
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3 1,291, 052

3 [err] wherein X and Y are defined above mnth water, in the presence of a
hydroLytlc catal yst, unti '

term "hydrolytic catalyst” refers to substances mhich will assist in the
hydrol ysis of the 2-am do noiety of the 5 2-am do am ne starting
conpounds of this invention. Many such substances will 5 readily
suggest t hemsel ves to those skilled in the art of chemistry, for exanple,
qui ng--_Pine. pyridine, inidazole an¥9f¥ali netal acetates. such as’® sodium
acetale. The hydrolysis is preferably carried.out with treatnent of the
2-am do derivative at a pH of i{0n1a' thy 5 to about 9, in water or a

m xture of water and - a water-m scjhlp.10s sol vent until hydronS|s S
conplete to afford 6-am nopenicildl ani ¢ atk y - 10

6- Ami nopeni ci | 'ani'c acid may be acylatedﬁte prepare synthetlc pen|C|II|ns

For exanpl e, el ROBEY Gl defiidl GbRE wilh WRKr, PR 8 YpraskRE ofVh L iyadli@ci d chl ori de
by the pro- ocediystamid ﬁShidh‘dMﬁlSl(ﬂmﬂﬂb.tB chseBthérkin sheRerinhydrdltftivenly’ 248, 386 t o

afford 2;ethdg ﬁaﬁﬁ’ft i viill [agsistin hdfoéﬂsl!i of the chrmdarmq!srsc r‘h%xy hydri de
as descri bed ehg, °°m ({E’ ;% A ’ﬁ{,‘ 12 S obfg;u n
D(-)[err]- amm.@ , AR fadole Inu alféh &tedrds) fuch a

penicillins harmly.ﬁa)is eprﬁferalyt dabied)b‘ht()mﬁh(lteameﬂtwf n:ha chm d;hmcleai aepH rral S.

e ool R T, 1

gram negat i vexhafd, @ ahﬂm pﬂonvent ion in
whi ch tenper at:dmasdcmmdemnﬁmteacstates Pamdll‘ﬁatberd3,a48é8$ o | aﬁqrdjz-ethoxy

20 Exa e 1 1P N carboxy ﬂehyﬂn rdsscribed ig United npt hy| - 7 -
oo %iélfm@m, ;:3 :::;ﬂsﬁym%‘twmﬂ‘ 5o
benzi sot hi azo_&mploy esameqs}&ed any R &n mdmpdﬁess?S of

6- anmi nopeni civalughld ectivity] agying Poth Lrag-posiiveOshd rapdmel egatse dacszml ved in
tetrahydyof ura g;’éhr‘?:gg Framplen figae deerertioh “b?’h‘%"dﬁ“Eﬁﬁ“B’Fsc‘gF’fidﬁbt e (3. 36 g ,
0.04 nole) in" WAt er C m.) is added all -at once. The mixture is stirred
for 3[err] hour's- at roomterrperatutEeangﬂevl ng a soluti.on.. Then-the
tetrahydrofuran is stri.pped ofﬁAGtmOB@C{%lpmq Agrlder vacuum and the resulting

7
mxture is vvalshzlccfar%nl ‘;E?'t m;ﬂ%m&lgl Q{?_me -u"s 5 sac%?};‘nle h is then 30
placed @§ a rgpt i@h&d) ‘ﬁn i b@ olef RChidkdMed G eRrAtEdY| ene

f tblc.ﬁminht‘é |(3)36 £.50.04 mbleyrie varn (0the ipH adj ust ed

[=rd1)

chloride is mL) andQ@ solatianveE Gods
to 3.8 with gﬂdéﬁ‘}l*’éi ata t The ‘@éw s ja msltllt?ﬂrpeﬁmrergﬂrl water for 20
S

m nutes and t) Teledi 'ﬁ?‘j\%&j ress it e %‘){ cillanic -
acid. Bganpl a%e a rotary elep tor tn gg;‘ ﬁtlﬁH:)%ﬂssol S ‘gg brdB R eﬁlls7 - 30x0 - 4
- thia - 1 - marbd CBhe sadjtidn 3. Dieted pid the 0 aayzktgd:aﬁbiomu lacial dce@® acid.

benzi sot hi azolhe-miz ? g’Z s“"‘iﬁ ige water fgy &k pénesten gt den Slrede giviag dittiescr i bed as
the sacchari 68" BeReHAIRISi8H | ani ¢ aci d hydrobroni de (0.02 nole) is

di ssolved in tetrahyd,r of uran- (60 nmExmpingl a sol ution of sodi um bi carbonate
(3.36 g3% 0.04 noll Ammwaﬁér- yh+7 oxr-e4 -aldded -azdbicpdo[DROeptThe AP xt ure
is stirred fdghagen] - {4 denzs (fl hag L1 &d" rWﬁ[ el e giving a
Sol Uti on. Theil chidfed Gl ey braiun 4,0?,‘3“&‘;5,“‘“ i 3t DD phbordt (38 err] . under

vacuum and tgyen. 04em1é)tm rvgtem(m wil)eart addamsmad ottt Thenmiktaye iel‘éﬁrdah[’oﬂl’ i de. The

(=]

"5"'

aqueous 4Pr actthremaqua tlﬂﬁfehp aeoh tsnmatmreigam acsolatingy Abcyrtheater@Pflrer r] . 44nd t he
met hyl ene chl EIT r1d ?é: lbggelac d"lgfl r:fng% vaﬁgi 1t]}té PH adj ust ed
to 3.8 with tl%Cxﬂ Gl[}lta:de z%mmeif Ut sélt§:10§t1 m% ah%‘tﬂgr g wat er for
twenty 45 adjmtﬂl,l!b S8 Wit lacfaEaceticl dckie'rmmx?t ib@wmry&ttahﬁy of

6- an no- é 4 giying white s of 6-amino- 3,3 dimethyl-7-0xo-4-thia- 45

) —azabmyHIX?S 2.0} heptane-2-carboxylic acid, also known as 6-aminopenicillanic acid.

‘WHAT WE CLAIM IS: —
1. A process of preparation of 6-aminopenicillanic acid, in which a 2-amido-6-
aminopenicillanic acid of general formula

? | | ""-?T:(g:.:d ”
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-azabi cycl o[ 3. 2. 0] hept ane- 2-car boxylic acid, also known as

6-am nopenicillanic acid. WHAT WE CLAIMIS: - 1. A process of preparation
of G-am nopenicillanic acid, in which a 2-ani do-6-_aminopenicillanic acid
of general fornula 50 [err]

50 4 : : 1,291, 052 wherein X and Y,
when taken separately, are both el ectron withdraw ng groups o, when taken
together with the nitrogen atomto which they are attached, X and ¥
compl et e a*cyclic el ectron mnthdramnndﬁﬁbﬁﬂgl |s hydrolvsed with mateﬁ‘\J

t he presence of et ol Cnal Ixetm 1t|| YSi hs conpl et e.

2. A process as“g f ;g p qhgﬁ gfﬁﬁg%ﬁpqh|C|llanlc
acid 5 is treatafplé i by cmaa@fmrpmaramgtgtm@ lsﬂydmﬁieanmawteﬁnw;wsenm sci bl e
organic solvent(imhmhﬁka#ﬂwvmndhﬂ@mwtm nmEm process as clalned in daim
1 or 2 V\Ih EI n, tgé 'gv?tgﬁs ror IXIfI::tltalOnfll Bﬁ;ﬁg gigt 1€ ox CSO n‘t aiéalsl dues or a -
substltuted sacg jue of" gener or mu 0 T w%ereln [err]

and [err] taken sepaxﬁba&sysﬂﬂmmyd:ramgeaz hmwmeérwpl Iovver al koxy, hal o,

1C

phenyl, benzyl, |oweral koxyphenyl, 2-pyridyl, -4- pyrldyl tri hal onet hyl ,
nitro, dllomer- al kyl am no, sulphanldo Nd,a#bolomeralkoxy, cyano, = .
Iomeralkylthlo or |oweralkylsul- 15 honyl or when joi ned together

conpl ete a' benzene ri'ng fused to the existing benzene ring to forma
napht hal ene ring. 4. A process as claimed ¥n Claim 1 or 2, wherein the
group [errkosta ﬁ?%p f' A
process ash%Ialﬁe u$é¥ Iugﬁuggﬁiéﬁéﬁgra, yQas Jé%%%?%géggergpﬁﬂmﬁt %0
reference 20 to elther of t he Exaanes.hereiF. 6. 6- Ami nopenicillanic dcid
whenever prepared according to a procStg _ag 8Tained in any one of Clains 1
to 5. G R PORTER Chartered PatentiAge John Weth & Brother Limted,
Hunt er conbe Lane Sout h, Tapl ow, . Mai dendas \gerkshire. Printed for Her

Mpj esty's Stationery Cfflce by the Couri er- br ess, Leam ngton Spa, 1972..

Fubllaﬂedhby Thegpat (¥é” pumayggqpam%& l“'ﬁhf%mkrbﬁﬂ%Qm! WE2A 1AY
rom Ic COpI e;ﬁﬁ enyl, 2-pyridyl, 4-pyridyl, trihalomethyl, nitro, dllower-
alkylanuno, sulphaxmdo, carboloweralkoxy, cyano, loweralkyltluo or loweralkylsul—
15 phonyl or when joined together complete ‘a’ benzene rmg fused to the existing benzene 15
nng to forma naphthalene ring.
4. A process as c]almed in Claim 1 or 2, wherein’ the group -

. X
s
—N

stands for an unsubstltuted saccharyl group.
20 5. A process as claimed in Claim 1, substantially as descnbed herein with reference 20
to either of the Examples herein.
6. 6-Aminopenicillanic acid whenever prepared according to a process as claimed
in any one of Claims 1 to 5.

G. R. PORTER,
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