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oxa - clent 85 Seeaz 0 - -
carboxylic zol e =3 soiu oo u FALiSR, sodium bicarbonared ISOE‘M 4 - car boxyl ic "
p- B aci d. he nddh b NG S s Mt Ygpheny |
s ronophenyl - 510 :Vashed with Cth\_r, and e“%as ara hyl - 4- yl - 5 -
) oxazole - 4 - car boxdfied kegrlre and prassure. ‘el-hc%fd ¥l peni ci HethmEXA“P“: v 4 %
- p - Fluoro én gasyogjover phos F})lom > "'Fmenyl - e 'ph°"51'4 -isoxazoly} -
4- phenY' pa‘élne Ithw FOdlum psg ; fpemo*“ ;@az 5 ln - 4 70
I SOX yi-3- o f |3
i soxazol yl peni ci |l | ?f,;m@ o oh AN $ whl J%' uoigiﬁgggf}loml f“fﬂ’” -phenylisoxazole-
p - Methylsul phonyl amine _against a3benqﬂ o GriOlybroxyl- of 6-am ed gra uaH) Bt (20
aci d. met hyI y4 H Fed_a Blﬂty of 36°p “*Cl"NETStbl}dlaﬂm @h@m;réggﬁlgmﬂmc acid (4.32 ".) S‘:lmmn 5
et hoxyphenyl 5 - e bt i oep GOk S g e et bt o
i soxazole - 4 - - TES; 2at 25 h Bf\é Q o pl“ ixtu éds S”ééﬂ"b’e b jcpm-
8 Car%?oxyﬂhc.c acsd:d- Ir‘:p/ht?pl Nt OXyp crature g,’; s Houss an tl:h d at I'o m tem-
i v [
poi ¢ AT S '@bmzom;ép%mﬁ&? i i B
> a
:Vg'éhoxyphenw . 5 Chh : atclgrrzspc’zxgmnf acid “" Cmursd with ecther }Z?O arg\llgogsdcolgmnp “zt;
xazole - 4 . Y%l rea , P:vr&%s by the ad nd adjusted
- gent i ¢ (r additio v to
3 - p - Eth Carﬁo)@ﬁhduc f:amu'ht oadcud and talﬂﬁmiy cid.  After separatin nh f \Oh‘droghlonc
oxyphe B! petrole niyl se 31 layers, t
: S e ISR D
lSovaOI yl oxazol e - - p - Etha . Whicombined eth ml.
en h ned ether solu-
soxazol e ci 11 e ¢~ BRI 20 RN P, e
Bar boxylic acid X%pheny”‘)'epamﬁ)n-of mwk}i - Dinet mg‘%fgﬂghgg )b} sh m‘“ ik water and
met hyl am nophényl Tmth & Xy-3- phase mswgz’g; (20 mi)et ﬂ’* jgfc‘gm 90
met hyl i soxazole - 4 " sthired stisa ls %‘3 enl cil | |Q’1’ipomted at low te‘rashc._ﬂ“ﬂh ether, ar‘;lc;
i soxazol yl - 3(2{@}1-, on f 24 Etﬁ ¢ cru cmpgat lln,pm_-!_ ross
et hyl i Sy penicillin. (32 &bt CECp(453@|g in dry ch ino L— Wleoxazo ISOdlum salt of 3- mrith)lu;L
oxazol e- 3 o give a cBar ! h . ptmullm -
rethy ) ool e 3 g e b mpniny e S b E
. 3 e ~
-[err] - Naphthyl Chk)ndc ImmCS \wltgha solu anStrcathket‘ Iesumwc:imgc The product (7. 35 Os)
met hyl - 4- y ) m])n'ﬂ‘ &]Mixtmlg in dr t‘%rbgf qggl d’% aquulh zan:;:?unnjttng asqhy “lgth
i soxazol yl pe at_-40°. carb o@t for. 0 e ‘i 665 p benzylpegicillin
Phenyl P nicill |1q The resulting OXyI I C aCI s lnhlbl @hzf; 2 purqé 100
peni yl - 5 - ethyl 4-dimet yeBow s Pb Fontain tion of 0.25 mcg./ml YOxford 3t & concentra-
cillin. as ad ?%ﬁ?ﬂq*gz p-car chlongl;' resis iy £ Staix 7ol 382“‘6 benzylpenicillin-
suspension of 6-ami mlmlc. Io a stirred C%L 9§qubrcﬁ n Smé:ﬁm an@ thd™“ 7"
45 g) in dry ChIOrofo;gpulmmamc acid (4 33 cyu 56"1 H fap,l, > at 1.25 i
tricthylamine (2.9 ml). (100 ml.) containing ExaMpPLE V 105
stirred for 3 hours, tt The mixture was 3: 5-Diphenyl-4-isos
was evaporated A hen filtered. The solutio A solution of 3: 5“‘01)1ptmullm
pressure to give :: gow temperature ang carbonyl chloride (750 ~diphenylisoxazole-4-
which was shak rown gummy resid ml.) was added dr mg) in_ acetone (16
50 ether (150 ml). en with water (40 ml. )Sla:é of 6-1mmopc.mcnll:£‘:lzec éoé;nmd solutlon 110
The ethe aqucous sodium b ! 5 mg.) in
A\ s B S ¥ 12 seuone (7ml) Tt e 23 i)
¥, yellow solid to leave ours at ixture was stirred
g  ami residue of the a p"]‘ worked room temperature e
o B TR R
Colorimetric " 150“’2°lﬂpnmcxnm salt of 3:5- dlphen 1-4- 15
against a benzylalssay with hydroxylami (890 mg.). Coloumﬁa a cream-coloured )s()hd
it to be about 39PCnlc1llln standard mdxcatng amine against a tfe"‘c assay with hydroxyl-
0 t It inhibited S taI; hpuor«:v fond ed indicated a purity of ;‘fZ}Pcmcﬂlm standayrd
o e 125 o/l e s ocentra- ” 120
i 1nt Staph. 1 at 25 mccenzylpenncxllm_ Pr EXAMPLE VI
ng)}x}x)ﬂcnm"m-fcsmam Staph/ mlz and. the eparation of 3-methyl-S-phenyl-4
_phenyl-4-
.. The  24-di at 50 A soluti isoxazolylpenicillin
PR 4-dimethoxyquinoli 4- ion of 3-methyl-5-
L éﬂ xyquinoline-3-carboxylic (l%rb;;;sl ;Zlongg 9.9 ;lgS)p;gngg;so:azole-
' s a cetone 5
e ed during 15 minutes to 125
a* A i"'\
[aiaa i SR { 6,(
' e SR %
S e et e e m .




3 - p - Chlorophenyl - 5 - ethylisoxazole- 3 - p - Chlorphenyl - 5 - ethyl
- 4- ) 4 - carboxylic acid.

i soxazol yl penicillin. 3 - Phenyl - 5 - i1sopropyl - isSoxazole—=
4- 3 - Phenyl - 5 - isopropyl - 4 - isoxazolyl- car boxylic
aci d. peni ci | 1 i%9%780 3 - Phenyl - 5 - 5

met hyl mer, capt ol %%ﬂ'g@koﬁmon of36-alnRG RN dillanic Acid  NRAAY | gerﬁ@ﬂthgbxazol 4 - carbonyl 65
4 - car b6xy| i C Q&)'}’Sdg) in 6% aqueous sodmm bicarbonate  chisfideaBpl yd+panseccl deiNmm.

3 - Methyl - (18@ ml)Ginl @¢ Th@mix-Met hyl - 5 - o - chl orophenyl -

4- ?Q rcctih (3 S)%dﬁyam d. ExaMmprLE IX
acte with ether (3 x1 3- \iethxl— -styryl-4-isoxazolyl-

| soxazol yl pen? 3 et phase being retained. cl SB\ hﬂph P 3 -
Methyl - 5 - p mvbnwrmqnh&my (100 ML) 2fd adjusted 11&01@2@& ctwedh 6a:ﬁa¢sﬂaﬂmydnicc 70
aci d. ) 0. plgg%(bszd]h I.i yéqn of | ¥.| iydrochloric  acid \7 15 3) -and\l/ét-rycghy-ls}? - st@r)('jl-

ter-gepara jayers, the aqugous ony oride g. crude
i odophenyl i sqxaiﬁasc B ﬁlﬁ‘x ¥ 945 ? ( 4

hlo

was e\ctract wo further 75, mi, 0s 9> C. from treatment
carboxylic aci dporuons of ether. The combmcd cther $oROX %ﬁgﬁwLﬁ&mhcn Ir!:hlondg) undgi_l the

Met hyl - 5 - (2;iéns; cofftaigiing €hc @R BAIIDr acid, Fere  WRIdRWAs desciibed 0 Exanplit! OF g any | 75‘
4- I“Bflb%hmh ewater 4(2x T7@(;@@0)(!3;1 itgn a(sd’:.hhm salt of 3 - methyl ~ 5 - styryl - 4-

i soxazol y| perlLCEm"f e S on gll\\.‘e%agfutra o Soggpleeniedini} Savazol e o 3
- Met hyl -9 haseo[(ﬂ-E 9 ézf ur“as against a bgn7}lpg aﬂirllﬂxdxy ﬁ‘é&&q d
penicillin. separated, \ﬁbhtd MEE y r, and @vapordied - an;bu tijoghmnyl - hyl 805

- m- nitr ophenytl low Wmperature and pressure jtg (b.)qa:zg)l e it m)ixbncd(;%_‘rpbd)ly&ul @t @_t; mtjg /ml,
i soxazol yl peggc B pgpidve. of the crude godium, gl [é}? Stagh. | Q‘ 25 gy BhEryYirdox 2ol e-

3 - Methyl -4 pc; Tﬁh p‘hh'“"ﬁl P - 40N ml. sakhgxyl i ¢ acid.
i soxazol yl peni ci doloﬂmam sm; with 3 hydrdWplediyit - 5 5-tcR-BuiBpRaxahenyll- 85 -
Methyl - 5 - p agaimst hosoy mxnlwn stand«nc indicated | soxazopeicilind - car boxylic
aci d. u,t%é%%@é‘l b d t The ac_n)mwifthsgx ﬁbarg;;c_;;ub.lllmiu

n & ¥ at a COﬂCC g.) an ert ulys - wnyl-
et hoxyphenyl tlong ;S/ﬁnr bcpz_\l'purgu ?ﬁﬁéﬁﬂl arbonyl chloride \4 95 g, b)p

| soxazol e - ugafxiaczxysbi'patams Omcg./ml., and the Imp.xlaz'qu BN fdnl brbabment 40the 90

3 - Methyl - 5 bmés?pﬂﬁiuﬂmdqsmemhéwyfphénéyl }25  a&d -mdb’btthhyyll c-hloﬁdf.; uf®r Bhe- con-

di et hoxyphegyl )nsg - EXAMPLE azole - 4 -dlfj r SdI & ,;; tIL YL R HIL 4 -
I soxazol yl penrcil| |3r3 Dimethyl-4- xsoxi/o?lg anicMit hy! :Sl?i:, 3:?6:11 p(:lmu i hX* égjll phor? e 3
- Methyl - 5 - px sdi®iohyF SUtabamiloxazole-4-car- ccxdnsx&x;azom wid hyGaihany| b

aci d. b l;'ieqhgphdn,- ﬁl!l-g)usggca)zto{l)’l& pém ggalnlsq n bgnzylmmullm standard indicated
905. 778 35 was added during 10 minutes to a surnd a purity @f 44,
gy solution of 6-aminopenicillanic acid (4.98 g %Iz tuph Oxford at 5 ny /ml
Aci d n 39 aqueous sodium bicarbonate (193 ml) P nf ﬁﬂlr Thh 5 mcﬂ /ml and Stuph. M&t hyl

- 5-p- fl uormaheda;yshc (57 mB). - Mt Rigure vas - 195 'rncf:]/rHDI’Op ényl - 4-
i soxazole - 4 -stzad tiqxxylhmus arsii then worked up as | soxazol %H\pemﬁo\ll l'in.

3 - Methyl dt.s 1bed yARBIA glé(b 2%1; -y S} mcth; B4—xso$7ol\'l-
hen | 4salt methy. moxazo i Lmu " penicillin
cyanop y {6, 23 afﬂe reaction berween 6-aminopenicillanic

i soxazol yl penl C| |dolnﬂmntru. assay  with 8)d10\Miiﬁlh(}’| acid 503 g and NERNLYLKRE gapledyl- 1053
- Methyl - 5 - geainstpetiny lbmrllgaqy(n@:d mduatcd a  isoxazolpharbphsil SblkAkol%S £ 4rude

purity of C catment of the acidqwith
car boxyl i ¢ agé df IHFIHEWEQ'Y: g)ruhat 0% xaz gwg‘r E:I‘i rlctlﬁ: under co 1%&1119
Methyl - 5 - eny ib&y in 'F\ ple M1 Oad; I (B ln@M no-
i soxazol e - 4 - car boxyl EoMaGi LI -4 furgl) - 3 - methyl - 4- 110
i soxazol yl peni ci | -Bezyl-3-meghyl-4- -isoxazol3lpeniqijin hy| lsoxagylylpgmcdhm 196 I8y i SOX zol e-

3 - Methyl - 5 - d[h‘éfif:;;[mn hfémrt @%mmop icillanic Colorimetric  assay  wit h\dro‘c amine
50

enzyl-3-methyl-  against benzylpenicillin standard mduatcd a
1soxazole-4 carbonyl chloride (4.75 g.) under purity of 69.
the conditions described in Example VI, gave It inhibited Staph Oxford at 0.1 mcg./ml, 115
the sodium salt of S5- bcnzy!-3-methyl—4- Stuph. 1 at 2.5 mcg./ml. and Staph. 2 at
isoxazolylpenicillin (7.85 g.). 2.5 mcg./ml.
_ Colorimetric assay with hydroxylamine The 5 - (2 - furyl) - 3 - methylisoxazole-
55 against a benzylpenicillin standard indicated  4-carboxylic acid, m.p. 222—224° C. from

a purity of 68%. which the acid chloride was prepared, resulted 120
It inhibited Staph Oxford at 0.5 mcv /ml.  from the reaction between ethyl 2-(2-furoyl)-
S - Benzyl - 3 - methylisoxazole - 4 - car- acetoacetate and hydroxylamine hydrochloride

boxylic acid, m.p. 139—140° C,, was obtamcd in aqueous ethanol, followed by hydrolysis of
60 from the reaction between czh)l x-(phenyl-  the ester product.

acetyl)acetoacetate and hydroxylamine hydro- Examrre XII 125
chloride in aqueous ethanol followed by 3-Methyl-5-(3%,5'-dimethyl-4-isoxazolyl)-
hydrolysis of the ester product. Reaction 4-isoxazolyl penicillin.

of the acid with thionyl chloride gave 5- The reaction between 6-aminopenicillanic




4 - carboxylic acid. | soxazol yl penicillin.

3- Methyl - 5 - [err__] - napht hyl i soxazol e- 3 - Methyl - 5 - Jerr] -
napht hyl - 4- 4 - ‘carboxylic acid. :
i soxazol yl penicillin. - 3 - Ethyl - 5 - phenylisoxazole - 4 - -.car-
3 - Ethyl - 5 - phenyl - 4 - isoxazolyl- 15 boxylic acid.
penicillin. 6 3 - Ethyl - 5 - p - chl #dphenyl i soxazol e-
Ethyl - 5 p - chl OrOPJBeM'(Msg")an 3 - methyl - 5 - (3%s COf QR ﬂd'ﬁ«pﬁ‘% §: 002 meg./uml,
i soxazol yl peni ci I LI n. dimertyl = 41 - isoxdzalyl) S QB0 L 4= Fumph.P eml I ROHAE na Stuph> 2 at
3 - Isopropyl - ptrgtm lchlotide—(10$b)ga2@l p2—124°  0.25 mcg./micar box i c acid.
penicillin. at30 {f rg;ept of IBL acn t‘lh | |’y@ :iiZ(ﬁ eulorqphm)l g, 5. - methyl-
tert. Butyl - 5 ) n§et ondc) un the yI - carboxylic acid, m.p. 212—
1bed 1 Example u. th tfxch the audlj chloride was
i soxazol yl peni cillin. s of 3 - methyl - pﬁygl eeq; 1iR@5328h8lysis 6 the
3 - Methyl - 5 - CyC| pbxezolyl) -4 4-150\azoly1pcmcsllm (18 i:a.lf bestwyl px@dnﬁl(:loﬂ the rgacuon between p-
| soxazol yl pem cill Iln Be J.oarlxtl:n)cfnow S mth g)dr )]XxX; ) L}gomb'c.*;mhlyﬁ qﬂ;;rg ic's T&?ﬁﬁhoﬁ?l
i ¢
. Cycl ohexyl - D - ﬁES St a be zyl;??gtllm stand d ndE §ll’ BERYYS e AVPLE \V
i soxazol yl peni ci | I'i n. a purity of 60%. Fl uryl -3 iéxem,um d;ﬁﬁpﬁ@?—gb\%zdﬂ-
4- 3 - [err] - Furgﬁt inhibited Snigh I@i}‘oral at41 25 nigsy/mt.az ol penicillin.
carboxylic acid. taph. 1 at 2.5 mcg./ml and Stuplpe.?“ab| | |‘%lﬁolut10n of 3 - 1mth)13- 5 1 eethyl-

, Tenyl -6 - ottyl g o et TEETSS it

4 - carboxylic acid. isoxazolyl) - isoxazole - 4 - carbox;hd ‘s@xa R@R1IGNT dhldride) M dry chloro-
FURAN SERI ES used to prepare the acid chloride v 'm obt.nmcaq e uss 4da3deimmwa19 ng@{0a fad icked
washed with as white necdles, m.p. G| fyom  suspension of 6-aminopenicillangtapid (6.5 g.)
egn I - (35 dxmcrh hlorofo USO ml.) containing tri-
and evapor at ed at PQ)V\! gﬁﬁé‘}n@?i{;% - ac to"CL[ﬂtC ﬁf ﬁﬁﬂ%ﬂB The misture was

2,4,5-trinethyl -3- furxv, roxylanfi € SifHfo 1&& 8AVRu&usSt L4 €204 me&“hrnqsuslu@u . The

penicillin. ethanol and ht;(l‘ra)sdsr efcide s:0dli urtugal thiodfors,s ,dxpzﬁamavtqhametxilﬂyw hydro-
3- A gpion of 2 HASEEXIiet hyl - 3- fure_lm Figr 3| peniseid 1qpq<w emses:af
% h hydr oyl o }de éis 5 39 i):th? r? ggg&:ﬁﬁ é—f%ﬁém)(l-lzo ‘t’ “C)d Ol h {Q[ﬁi\“\ ‘3 g’l wi \u&‘
wi th hydroxyl arti.ne W551hc redWR [ A dopgicilithidT RULIBS hiO, Aresbd Fi@d charcoal, and

agai nst a benzyl pem cicldl i(eiSstegndat B i ndihglat ed (2- filselut i on of
6- am nopeni ci | | ani ¢ a‘élF’Hl)(‘Qb'@B @4 CﬂrthlﬂtC’éiorb’*e (Za(b?out 142%'lqaﬁ°@ solution |“r4< @%m with

cqieons”soorum o ihtell B oy o v g S ol e
concentr a- and accﬁ&dan% xampld 8 B Thlr €7 YRS Thet TR gr R0 b he
40 stirred for 3[errs ddlm)mthf 3 -| Ihctl\MiS 56)(12I‘ alﬁctn@k)i- Wihtokpform s'ﬂh&m 2\‘.4c\. ‘ted mth water.
trimethyl - 3 - fugSO Ilt)@m?g%’p%@”m 610-97 g-) et hepale( 2The og@mpﬁ anv.lxuq?ﬂk ra@qqeuen. Snp-
aqueous phase b.p: 3’%51330 a)OZV gﬂ“ m%:zrrprgcepgj? [fb t:olpL rnsgu p:hicsu :m;‘:
retained. The latter aas: GOdRSyRehidMid tand'a ingRhJde SR@REI N oS | Mmer-
chl ori de. et her (a5ﬂm[}1 of)70¢ind adj usted to pH @ptby- 4- xsoxazohlpcmullm (3 32 g).

EXAMPLE XX addl n N‘nhw&% I@Tfi”é 2eldSdoce. /Mhe §ylemf3ttm assay  wily e(ﬁéglaﬁarmﬂ

of 4, 5-dimet hyl - MR e 2 Arak e‘datan"é’Lf "ﬁb“f-“*‘f”éi?éi““ indicated
washed “Thdl 3yt REyEi-l KiN.2 - thienyl)- It mhnbu@ Staph. (WMﬁka?é ﬂgg/{rg
x 25 m.). The ether madzultl on; carboxﬁlcsmduﬁn;omo 4,5 - di matxhydie-XV

pheny! - cont ai r;sl i mm f‘Pline‘éh jbe'gg [ lﬁdlrff]"h“@c“@ WA -Sticatpbenyl-3- @ctﬁx}ﬂﬂ%aml}l—
chloride (3 0 g. ) ? Eryprgmcz)gpf cnon} bc\;gi ﬁ;ﬁ ff I ﬁl %ﬂtmn ﬁﬁ’ﬁ = c%loroghcnlll - 3-
bi carbonate (16 (E\Qﬁno@ Qacdidte | {gm 1 esm&?@ll@\amlc -t4Q ¥l axlondc (13.5

neutral aqueous phas etce(tq@d-l sédium, Thrd 2-stenayl @ orkusiperzsn i0dryGketone (320 ml) was added during
6- ami nopeni ci | | am C Deqzgpe) and hydroxylaming (hydrochloride in 10 minutes to a stirred solution of 6-amino-

queous ethano enigill g.) in 39 aquecous

905, 778 61 'ﬁ L) eilﬁ (ﬁ{YMPE Xq{IOf orm (60 di m%%ﬁggxibonafﬁ Eigo )ml) and a%e:om
benzyl penicillin- r esi SB3MhloRpRail-5-etdl-4- Ballyl. (130 ml). The misture was stirred for 2
penicillin. hrs. and then extracted with ether (2x200

The reaction between 6-aminopenicillanic ml.), only the aquecus phase being retained.

55 acid (6.5 g) and 3 - p - chlorophenyl - 5- The latter was covered with ether (1060 ml.)
methylisoxazole-4-carbonyl chloride (7.66 g., and adjusted to pH 2 by the addition of N.
m.p. 70—71°C,, from treatment of the acid hydrochloric acid. After separating the layers,
with thionyl chlorxde) under the conditions the aqueous phase was extracted with two
described in Example VI gave the sodium further 100 ml. portions of ether. The com-

60 salt of 3 - p - chlorophenyl - 5 - methyl -~ 4- bined ether solutions, containing the free
isoxazolylpenicillin (9.98 g.) as a pale yellow penicillin acid, were washed with water (2x50
solid. ml) and then shaken with sufficient N.
Colorimetric assay with hydroxylamine aqucous sodium bicarbonate solution to give
agamst a benzylpenicillin standard indicated 2 neutral aqueous phase (pH 7). The aqueous

65 a purity of 689%. phase was separated, washed with ether and
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triethylamne (5.1 m.) The m xture was ntg./m.

6 stirred for 4 hours, then filtered. The chl oro- The 4 - brom)
- 2,5 - dinethylthiophene- - form solution was shakem wth—N
3-carbonyl chloride, b.p. 75-76[err]/0.05 mm, chloric acrd to ive

an aqueous phase of was prepared by warm PRf"tﬂhe correspondi ng

only the chlorof ormphhas G Re! Bbpdfiare kB HRA¥Y! Is@paaﬁtadmwhgt}s,ttm Lolus 9ttL@rtsde
tained. The | att es leidsa whs Reiducdftihe wade€bdium  extrdcdd XvithOewdl fugther 75 ml. portions
PYRRCLE SERI ES salt of 5 - p Thidorephénpl -0F omnthﬂol‘%ut IObnthwas'lhshak‘emtd\mhtﬁﬂ’lwlu“ons were

MPLE XXl | i %‘Eaﬁgiﬂ%trrlr Bt 164[% al c%o me &n %’g suﬁm aquc) andodtt}:;: 30
Preparation of 2-g %@Myrpf% BndLmah A b 0 bmbom bk BORAL £nco0l Ubieal
(12 m.) to give & ttoh:ba ut 69 pure. pyrry perphsé l(pH 7).  The mm Vel kdpivated,
emul si on whi ch was Ewgpmu;ﬁtnsdbnat ;‘;o/w %Cs{;krd I:-Ims em‘srtl@netbtr )@lusgf;carab%tttgax%/ with
3, 5- rUSgnERrien P avay ; ¢ combing aqueous

I met rro 4-¢arBon i g, € i
di hyl py | el I 3 le%C{m)l/’l an aS 0 éu&g/# Oatt'ar.ts vrer s\ammi&ta}: ether z&d eva 3I§n

salt of 4,5- mp. 202- 204[5amr>r1ﬁCXvnrepar ed by 1daaaata|yago“2<ohd rcath'nc ah metdagde -
2 - phenyl - 3 - fuByMgkhdeinittopirnylddokettioxy $0<(Bm5511t ‘d|3rretﬂt¥§hb1p r5rpt>e nitre4 -
car- (4.63 g.). A solut penieln o - nitro- phr.;pn)‘l r_rmc 96‘Qsca) cmt ﬁox Em nc 40
reflux with an gxceds" 880 RSt O ? adiRy ity Vb iRy died !
chloride) in dry chleogrpmmrm&tmmrmi ml)) was added nasaaayboagaz,@q)tma

benzyl penicillin dtrngddr ging.ridia- snnwasohadderd Selur i tig pl@ium inhitied Sttrz;h apd«w rr ed

8

minpnepjeills 1d ) 1n 390 o conceniration plz 1 at
cat ﬁj If’%;(g;gfﬁ ,éb fb4§tr_/6§ ml) lﬁa tr)m én(gjl d}?]g apr a dm t/ml 45
6-am nopenr Ci 2@”':1 toﬁcc l 5 “he mt\t e’ was stﬂr d n T %I OI’

concentra- g.) i for I}hrﬁmnﬂ)rtﬁcanE\maLt cﬂ.&@h Mdthe} COI'H;&IJII’MA]’I\Q pcmullms \\cretlbré)iarcﬂfb)

1.25 ncg./m ., th@b@ﬁ Pp er’:n drlahrxnbﬁihtﬁrﬁm Irrarrtolrrreof(@01 ?;gnmi a)uc's “‘Fh? ﬂnuxt ure

was resi S t W w LOB.TL 1/ Lr, ant I \r'! 6?} &1

Ren 111 teree. ngUE T A b 1 i i s

at 5 form solution was shaken with N. hydro-

chloric acid to give an aqueousddahase of 25 The 4£é5wdlmd| rret hyI - 2 -

phenyl - 3- pH 2, gnly t ch] oroform hase bein

chloride, b.p. 98- 108[1%@]_,/}} l“ﬁ’f}“ﬁm i Vﬁ ’P’et a|3ne %Ihﬁg ;ﬁglt e? \A%é”\/\faéhed

with water prepared by war , 5 x 50 m.).

phenyl - 3 - fdboic aci ek V\/I(Ihﬂ'tlrdph:lnﬂn?lﬂ crmtedn;i-de.s - m -T@eora_;rgab_r@r ot’sorrmtsbl #tion

was shaken with N isoxazole THe @edpwlic paidy.  145- 14F¢erchlpeoidiis |t sel f obt ai ned

aqueous sodi um bi car hongj e 4l (39 s, sidg toin
RANSk € pi@lohbhefd ( 39 gfﬂéqueowéq ﬂ%rf (ﬂlﬁ %} 5” m?tﬁﬁ

with ethyl benzoyl ace-isovdz6lc 0l \ arfos el hasayl
tate in the presence of an%drous zinc chlorirde, emulsion for rred whi ch

did not separate (3,4 ~ fighlo by5 a’pé‘ﬂt’rfr G (3drr’d chlerpriienyBo i t mpigyl-
readily and it %’Nas evdt‘ib“r%{t ed &t X Qpfyipenicilin.

perature and pressurg-t0. Taauve amtzh)dht\a,:brtown 3- p-Tol)l-S-mcth - 4 - isoxazolyl-
solid residue of the carbadelismidi um salt of penifitinOPHENE SERI ES

2 - carbethoxy - O3 A 5\ ﬁ%r 5- mahyIPX\azo}f:- EX'&'\@&E P}?}Sfphm)l - 5 - methyl - 4-
0

penicillin (2.98 g ) 4 - carb h.. acid. nicillin

Colorimetric assay wth hydroxylam ne :
4- Brono- 2, 5- di et hyl 33~ trhi-eNipbphenyl - 5 agwibpist @ benz)iteeieidi-19  medylanttar d

i ndi cated | isoxazole - 4 - carboxylic acxﬁem ci | | i nisoxazolylpenicillin. it to be
about 48% pure. » - Nitrophehfi L BY b2} R6akoR- 81 39&1}:( ted o Onfihyr - At

i nhi bited Staph. 0<for4d @t:o@h&daiacent ra- hzbnytp mvspensr on of

6- am nopenicillanic acrrrg trm%r(r)pig;)ll 25 )““%‘I* g L%“‘t‘ Og d“c‘thb‘ 4

al cohol -free chj or of dr] - he ool e 'O'and a
PYRAZOLE SERI E 's"“‘g ut i éaﬁb""fl'“?‘d %ﬁgﬁ%@"a et hy!

EXAMPLE XXI I 3 4 pi -oFlvernphedd cas bomy.'dhylehl Or4 gle Kiusrophing. -)5 } fethyl - 4-
Preparation of 1,3, 5- fise¥aptirentt cabhopic adid| y| - isoxazoky k¢ nistlbyt. orm (21 m.) was
added dropw se over icillin 4 nut es.
The cool i ng bath was’® meapisaiot] Bb o i r?a.cé - trmﬁ;e °"’a’5“9 oA a%ﬁ? .
renoved and the m xture was strrred for 2[err] carbonyl chI oride (4.75 g.
of the crude pfdduct3 - ¢ - Methoggphgngl a5 1 seflt endertat %#'éoxnﬂq@’h Bi-Imcthybd4- The
fromthe correspondi n§° ‘i‘,‘éﬁlﬁ’po&yfﬁ'l@"%{‘éraﬂd and | Soxazolylpyalin 5¢ o yas washed

with 1IN and then with thionyl chloride) in dry chloroform (100 m.)
0. 1N hydrochloric acid (13.8 ml. of each), was added during 15 nminutes to

a stirred 50 the washings being discarded. The chloro- suspension of
6-am nopenicillanic acid (2.81 formlayer was shaken vigorously
with IN. g.) in dry chloroform (65 m.) containi ng aqueous sodi um

bi carbonat e ( A y—andthe—trietrhytramme {575 nt" THe W Xture was
| ayer s wer e sepatatet-by--ecent+i-Fugi-ag-——Fre-—=stir+-e d~f~er—«3{’~‘err} houyrs, ~then

f| I ter ed. The b| car bonate extract was eva or at ed at Iow

- T M T



It inhibited Staph. Oxford at a concentra- bicarbonate solution to give a

t hi ck emul si on tion of 0.6 ncg./m ., the benzylpenicillin- which
was evaporated at |low tenperature resi stant Staph—tand-62-5 -
ncg./m ., and the -and pressure to' | eave a solid residue of the

905, 778 ) ) 11 crude sodiumsalt of
1,3,5 - triphenyl -.4- 8 The 1,5 - dinethyl - 3 sosphenyl pyrazole- 65
pyrazolylpenicillin (7775~g7" A=carbonyt—chtorirdewas

prepared from the Col orinetrdad assay Wi th hydroxyl Bemicillen
correspondi ng acid and thi o_nyl_ ﬁh{ho_ri de ) ainsf a_ %)yl pe i '_Illnétp 4
standard ndicated 5 1t iauin OB R J 5 BRIENRRIS b
PYRI DI NE SERI ES inhibited Staph. Oxford at a concentra- tion
of 12.5 ntg./m ., thg ben3yi penikdiokiphanyl - 5 - methyl- 3 EXANfPhoEyPIOOW - 5 - methyl - 4-
resistant Staph. 1-at 50 no@§*¥plf - 4 arserbexpis acid. isoxazolylpenicillin.

2, 4-Di chl oro-6-net hyl - 3- pyrify! p; biGptledgh) 5 ;- - (3,4 - Dimethoxyphenyl) - § - methyl-
benzyl penicillin-resist ant"g i %f&a%l?%g&:%ﬁiy&).agﬁd.mmﬂ ? 4(? ?soxazlo(mﬁl&gi)mmy%alst) Y
10 nctg./m. ) Dimesbgfuinophens! - S To3 a iti rrig]cg zl(q)l ggpl gnl of p
6- am nopenicillanic EmVPL'i (13 .o T - Poact SIS iTn 2T
3% aqueous sodium bicar- TeWisORRG L qpibexyligacd. 5 il ls-aTrgB)ﬁecﬁﬁ'-
bonate (100 m .) andoacet @ne: ( N&phiikl. .) 5 Warkethylisoxazofty ' a0l @- A Naglak#pany |- methyl - 4-
chloride (4.69 g.) in dry 4addédyic=sdl uti on of 2,4 - sixedlylpericillin6 - et hyl -
75 acetone (120 m.) dded during .. 10 . pyridi ne-3s;carbonyl
chioride (3.38 g.) in ace’ V:\f‘}? iﬁ{%}%ﬁmdgs “Fg"lﬁmﬁofcfre ,@%@g};ﬁﬁfz{ %-’a’r’?‘fﬂﬁ%-' +
tone (100 m.) over 15 m nutes. The m xture penicillanic acid (4.33
g.) in 3% aqueous \as aBl-oRewylt05st athyisoumleni ght &t~ Prowin- tSenathyl - 4 - Ssoxdiealyh
bi carbonate (168 nm 1} and &¥B¥¥kecidperature and was tHBfitashed with et her.
(50 m.). Sone oil separgtgd Cmdxtoprkl%'ﬁsr-,%m TisokBR1cAqUS0US | @MiBiond@ds- GNeRnyt - 4-
shaken with a 80 di S0l ekylic atiae m Xt ure was Stibokiz68lipéaaiticd further
100 m . of ether and sufficient 1 N. 20 hours. The solution was extracted
with ether hydrochloric AcPeio3nirriepst neexpprier 8- abdufhenyl - 5 isopiepy} o h - fepxagelyl-
. carboxylic acig. . cnicilli
only the aqueous phase being ?1 fter separating, the“efner eal | ayer was
retained. The | atter0was zopen@dswnthyledrapoisox@¥icr acBedPmnfin suf hiibiitdtapd N4-
sodi um bi car - (50 M . ¢ -omadexytlj a8kt ed to pH 2 by isddpiplgenicBlgmate to
bring the pHto 7. The aqueo 485 hydr qchl qri cid. The_ layers
were | ayel vas then evaporabals b e el Phom 35 SSBRE fih SRR
aqueous phase was tenperature in vacuo. The penicillin sodium
extracted with two furthe? -5¥leyn]. - Sor tpi orbsomoglzhyl- wad -o¥Wtthil neid- as tmongpkeaph - 4-
col oured powder of et f&yazole - 4 - carboxylic acid. isoxazolylpeniciliin, (92% .
The assay by the hydroxyl a0y&vi-5- o - iod Qbiped gth xt gacys ; 1. 4.
washed procedure indicat gd -icﬁ{dxéicbadfa-ggﬁ?ﬁ%l%lgur e.g iso%g;gpeniilmét H%*?gyrl !
and then shaken with suffjcient The product inhibited Staph. Oxford at a
30 N. aqueous sodium bitaMB¥at }:‘%ﬂlUglF‘B‘?ichhﬁ‘Y‘)'conéerh‘?‘b{‘t} - @f- dlorophenyl - 4-
ncg./m ., the benzyl - BERTE &' nEIPAF *AGueous phdTERPRAND The ‘
peni ci | 1'in-resistand® St aph. Medgt- 125 noRlishvibale - -  AQMREHYS- § Ay Ekolphag -isoxazolyl-
separ at ed, washed with andcarbosylisasikyl penicillin-resipstidhs. St aph. 2

ether, and evaporated at }owtenperatue and .at 125, ncg. : .

95 pressure to | eave; go,\rﬁfé,%ﬁpw_eiag;;',};ﬁipé‘;?ﬁ?hﬁ‘&é 353 {sggﬁgg@n%ﬁm - Bjtroghegy! - 4-
dimethyl - 1 - phenyl - EXAVMPLE XXVI |

4-pyrazol yl penicill {, (1. M?(_ i - 5 - p - nitrophenylisoxazole- 3 - Methyl - 5 - p - nitrophenyl - 4-
2, 4- Di met hoxy- 6- net %y| -3-pyr ad%}l’i"a‘éﬁ‘i“l:i I'lin - ColBF7eidecpicdlin. assay  wi th
hydr oxyl ami ne 3 - Med{yBOGi U Sakthdxyphenyl- 2081 AftnyE. PEPZYheBEMfdnbil M-
standard indicated To a Sis&xhz‘o!gd-mxa‘?my&icaﬁg. Lf - di mawpeffcigm%ﬂﬁypgghb?
about 25% pure. 6- met hyl pyri di ne- 3-carboxylic acid (2.95

. s - il -~ 5\~ £ - ethexyphenyl- 3 ethyl + 5i- 1- 4-
1) G190 37 o Oy AR QIR e L e
mM.) at - 30[err] wis addedMtdy ofiy(2.6chiimetiogphenyl)- 3 - Methyl - 5 - (2,6 EXMRbEpREOY-

(1.15 m.). The sol ution wi¥agelpt? asarboxyli¢ acid | 4 - isoxazolylpenicillin.
1, 5- Di et hyl - 3- phenyl - 4- pyr azgly! pen cilliQmhodvRr 1% er,l, ow s  and S, t he
added to a stirred isoxazolge -4- cfrbox isggsl.pU?éygal t) o MJthYP-Ly’- ol meﬁx‘ﬁﬁﬁg}%\w{é}

. et . . phenyl - 4 - isoxazolylpe:
of 6-am nopenicillanic acid (3.25 g.) 105 A sol ution of 1,§

dimethyl - 3 - phenyl- and triethylamne (2.15 m.) in chloroform 45
pyrazol e- 4-carbonyl chloride (4.7 g.) in (75 m.), which was then

all owed to reach nmet hyl ene chloride (30 m.) was added drop- room
tenperature and was | eft overnight. wise to a stirred sol ution of
6-am nopenicill- The reaction mxture was filtered and the ani c acid

(4.3 g.) and triethylamne (8.3 g.) filtrate évaporatéd under reduced - %

o A A N



in nethylene chloride (100 m.) at O[err], and Ether (50 m.) and water

(100 M.) were 50 was then allowed tao_stand overnight. then added to
di ssol ve the fesidual gum and Nor mal hydrochloric acid—was—added——— -
with the penicillin was then extracted as descri bed shaking until a pH

of 2 was attained (35 m.), under 2,4 - gigggloro - 6 - nmethyl - 3 - o

pyri dyl and. f R

desired penicillin was obtai netkd 115 separ at ed. Thl"eszcmas shaken W th
sufficient as a cream,co|oured powder ight yield 55 sodi um

bi carbonate to bfi ng ;lo@éozlbl"‘; §g£{9 \adm%%‘y’was es iz?i‘h'['gn e P‘I‘Pé“"Pf;‘/‘dr oky! -

to 7 (15 m.) and the aqueous ext ryact was rocedure to be about 27%
pure. The separ at dthaind -g@v Nph&n@lﬂoﬂaaledrymsﬂetﬂgﬂ -rDOP - cypiiopktagt- 4-

i nhi bited Staph. Oxf drdc“éi(”‘%icﬁﬁ t enpeisatzglyipenigiliyacuo. The

penicillin sodi-tm 3St at 2 nd h 2, at sal t
was obtained as a Ilg,hg% 5,@%& li)|| @3&5{%}9 /?Tjtphésl _(4’5 %&zo{ péﬁ%mpf‘h
purity by hydroxyl am ne - Dimethoxy - 6 - rethyl pyridine - 3-

assay was 66% 3 - Methyl - 5 -p- dlme‘hYlammOPheﬂyl- carbho )l € Sacipd- (ilmeqbslanlxscﬂ[ err])
was prepared by soxagele,- & SHPREYICiaFf bi t ed StRIFHT - et iEprapolglpenigiling pe
reaction of 2)d - dachiar®--5 3. = nghihPidazole-  BONQGRET at4 0N OfpadhedP . 4-
ncg./m ., Staph. 1 at4- (admhdmydxd- 6 - methyl pyrisatidglpwiicilin. sodi um™ 125 5

B0 o o] B gl A8 R
4-c¢ rbox ylic acid. isoxazolylpenicillin. '

lithiumfoll owed by carbonation with carbon EXAVPLE
XXVI 1 ] 3 - Edhgll -0} phenylisbkeold- 4 - losronmD 3-- Hhf --5 dplisl hyl - isoxazolyl-

2-Di et hyl ani né? 4, 6- dle?é'{lq'lﬂdaS pyri m dyl 2- meehiofigpyri mi di ne  (m p.

61-62) was 3 - Ethvl - § HRE: ﬁxl&k% (sodi u alt) , . tai ned by -
the reaction of 5 -  RrQ xv],P i Ora\bf : E q mhgﬁl cEn fﬂ cmdmphfla%ge m.)
was added to chloro - 46- dlnethylpyrlmdlne with sodium 70 a

solution of 2 - di e%h 5r1105 pheglisovagplpretthy| 3 - Iipropsbx§ cighenyl - 4 - isoxazolyl-
pyri ni di ne- 5- car boxyIf* o A9 (2.75 g.) in pemalln EXAMPLE XXX

net hyl ene chl gyi de {2%rButh - - Behfi@kdzble 20D WaS_ (4, Bald B NOYYmA- PYLi mi dyl
penicillin adrbagyliechcito st and for 40 m risskedylpchlaitinm X-

(sodium salt) was eva or ted to dryness at. 0 in vacua, 4,6
- Di net hoxypyr i mi di %eﬁ%‘ﬁ'ﬁl‘c‘ e SrERY T 70 o Moty qu; heSFEs e 4ias
redi ssol ved in methylene’ acid was converted tolits acid chloride by

chloride (20 md.). 3hiGychpkylti 6n werbylisctakek- sBancE)nlghcﬁﬁr one heabyl at4-room

tenperature % 40\F€P°“1’G ‘ﬁdnut es to a stirriegzdyrpelizi on of with
excess of thionyl cfl erFq psro SaNCE. 3 .. Fu £- eg,? epllgbk&{,l)@m c
acid in triethyl andmgxyl ac,gil or mam de. 2SS 0 i onyl

15 (7.36 m.) and net hyl ene chl orlde (80 m.) chI ori de was rem)ved in
vacuo and the crude - 180 Thle;‘yl - 5 - methydisoxppler r] 3 - Af t die 1'-rP|ng1°'[hélrr]4'hour
at this residue was?*ai¥E3Ifdd% n net hyl ene chiigFyygpenicithn terrper ature

the m xture V\?Os %%g reach and condensed vm th 6-am no en| | ani c
ha

acid exiwhen a clearl} A‘? i‘{@ p“ Igg J‘ﬁ‘ d50
1E'XI ra

under 2 - diet hyl ampaanon ,5-trimethyl-3- fur)Pr odqﬁedne to {L £h saa“ 16:3d kdsiBue of

solution was di rret h - 5pe-nIC' im d peni cthd ¢ruch semmh umof245261m®hl&k3en

with sufficiept JinS ﬁy‘?f o gt q%‘f“@g' Bl by GRadsnanL 38
was carried S was added duri é)l r&%é @ 8 T E‘s $( ;t ml@tyg d‘. gmdlel]t{‘
room t enper at ur Qolution of 6-aminop @mar&e&@f@ﬁ@)aﬂ 1ot dbaﬁ 1 equiva-
The penicillin Va3 éodqbcaumdurasbxcabqnab g168 ml.) It 1hlalmted Gfapr'ﬂ. CNforaSada comentra-

bi carbonate apd #hec (I5Q)VV‘1§ | Tge Ehetiog ehtorid
aqueous extratt Mﬁg( & i n,p ﬁgﬁ) °frr’0§; 625

vacuo at room t eispg E@diﬂéﬂe The tb\@i‘eh with  the H’éﬂ:@spﬁr t aﬂi)r

Oxford at 90: ether (50 s’bbllamdlwldt tonpig blwal ned as_ a iewl?ﬂbwn 2.5
ncg./m ., Staph.2dfinggdN. G"YQ‘BC Tandayers Preparagigp g 4 hﬂ'ZFPF@“%rés ay 69y

the hydroxyl am ﬁ i raf;f' an was “asz)ctm A solution of 4 ) < § -

4,6 - Dinmet hOXy&yﬁtdlmodlhﬂﬁer;gmHm@ad VHakef  3-furoyl chloride (B gpnno thloiro b| t ed

st aph. Oxford atwit sufgcdEndN( mupus 260m marp@ane] (tfe ed)rpas) add@isduolbg A9 mdraites to a30
concentration oft® Bv&& geu;rthaqueous phase (pH 7). The™ sfigredsuspensiop, pbprémmopgmgllamc acid

di met hoxypyrim dine 95 : 2 - Diethylamne - 4,6 - dinethylpyrim
by reaction with butyl lithium followed by i di ne-5- carboxylic
acid (mp. 146[err] deconp.) carbonation. 5 - Brono - 4,6 - dinethoxy-
was obtained by treating 5 - bronmo - 4,6- pyrimdine (mp. 149-150[err])

was prepared di et hyI - 2 - hydroxypyrimdine, first wth by theé
reaction of 5 - brono - 4,6 - .dichloro:----85-:phosphor us--exychlori de to
give 5 - bronp- pyrimdine with sodi um nethoxide. - 100

s /7AR BANE I XZ/Z\Z\Z1



82-83[err]) then with diethylamne to give 5-

4- Chl or o- 6- et hoxy- 5- pyri m dyl - bromp - 2 - diethylamno - 4,6[err]
penicillin. amne to give 5= brorp - 2 - di et hyl am no —CtChtoro—6—m
met hoxypyrimdine - 5= - 40 4,6-dimethyl pyrinidine (b.p.

120-1[err]C/ 0.6 carboxylic acid was converted to its acid 105 mm,.
nferr]-1.5492).  The latter conpound chloride by standing for one hr. at
room was treated with butyl lithium followed by tenperature with
an excess of thionyl cigoride CQerr] t ®0g77e t he deS| red

pyri m di ne acid. Intne rean zé?]neg‘ilrorrm de. Exce

peniciflif-ré Rtant Staph, 2 at 62.5
EXAVPLE XXI X ethgg ﬁ °’@§ Roigs: §§gg B Sepho
45 4, 6- D net hyl - 2 matl‘gg Yburd) hkmd Theehlereude 'II'heSI-dMand/\IaSSdIcBlSﬁhy\kBldphene-
in methylene 110~ form solutxon was shakeewithi NI Ihmdf("fs oéi-lcubnnstaﬁhlpyxde, b.p. 75—769/0.05 n&m,
chloride and con,el'em«éd ahjotity aed i ?Z} jaqueous phase of was c f &Pﬁcﬁﬁ%‘m& Iggf;gSpon ing

prepared from 4, 6- cﬁﬁ hél@t ﬁfgﬁﬁ&% N tﬁare 2S “descri

di methyl - 2 - Prathé'xy m ° - car- under nyﬁReLElsmEJsoxy - 5 -
pyrimdlypenicillip The crb@wyﬂm @ohﬂm daabyhakdnewxriet hod enp PldeEXIIsodl um
sal t. 50 2 - di ls,ﬂt hehd %ﬁqrn@all-amm@ ofng dmg 5Pf€Pafat%é’ 08 eml Yr?hS dimethyl-4-
obtai ned as a white 11gpicarbonate s°“Bv¥‘ to é%a S i n sqgl m,@" exa ek,

N 1 oxy - 3,5-
that solid (65%. Thelmasays iyt ("R 2 solid  dimethil ot sibaly] chiorie (625 5
tenperature durihg+fhe & tdf Othe Qf de amhme et dodliwas. p50%———204°C prepatrttﬁ bnyzhatmg 2-
chl ori de was -35[ er 51,5 t@gﬂﬂ)[—e} r]phenytrhé - furylyegisiliigy o gcm’fy %{ r@gux P 'excésfaf,i
Oxford at o] SII’ § nicillin salt, was ohial Ay a1

i it ri dry chforoform (100 ml.

ncg./m ., Staph.’ 1 %t 2alésa rmt]:tr b:;;;y wxxllu5 andagd imf> zfsoyﬂﬂecp ) rl()(ann%ées o hﬁ)rreg
assay by the Staph. 2 @ifd kdo e alidge 437 pure.. suspensxon of 6-anfi®Penicillanic acid (4.75

hydr oxyl ami ne met hod?8wags It3ggbited Staph. Oxford at a concemtra- é:g}l }%Qform (150 ml) _containing
PR

met hoxypyri mi di ne - 5- tion of 1.25 m"g“P' 915’ pe’Ljﬁljﬂ'bl m,@{ﬂ%ﬁ TH chioro

St
carboxylic acid (mp. G5Bl Ret | re&"stan b s o R R et ] hydro-
12.5 ntg./m ., the benzd,(da/ml obt ai ned from 5 - br onbchiorid acxdch»l @IvO an fmeous phase of

penicillin resistant25St aphe 44 tdm!l?ﬂﬁl -/Phlﬁnyl - Fret PX %{) :?:;r gf;‘h‘?%’ “?‘%‘iﬁ;;h biltng
rb S water

reaction with butyl fre ;r:;‘k’g‘%‘gfr e _édl ‘yl"gfen SErS

2 at lithiumfollowed gﬂ Bﬁmg‘ céﬁwnh thxonyl ridle. Th° chlofof@mI¥6IGtich Has shaken with N.
5 - Bromb - 4 - chloro Fhe c1d nﬂﬁtl X479, was itself obtainell, Gaqueoldl sowdituh \icarboridte-solution (19 ml)
met hoxypyri mi di ne- -’f?yrbwrm@meg (aeetain wipty ythylebsn lépar@cﬁl"sy! Wéﬂ aqueous phase (pH 7). An
5-carboxylic acid (m p ‘atﬁ.wg:"‘%%?t"é “}HQ’(‘J“ z @!g

rid not jseparate
di chl or o tmxb of th ea‘éﬁgdg &E was ﬁlfucr)irﬁd @ﬁow tem-
- - réssurd t brown
wi th one nol e of SOdI um rret hOXI de 65 65 2- rretigmd(ymdna msrdhmeruhry sodxum salt of
reaction with butyl i WHIREHEYEPERIES - carbethoxy - 3,5 - Hifpgpthyl - 4 - pyrryl-
905, 778 13
’ 35
EXAVPLE 3000 v 5T T e, afﬁf:'? LI i
3- Et hoxy- 2- met hyl - 4- qui nol yI penicillin; 2- Et hyI 3- beinzobeiabydt B8R piird. |
penicillin. Tnethylamérggo@qsll'lrg)saﬁst 9dded to a It inhibited Stapﬂ'hﬁ){fmy Iat a concentra-

chloride (0.95 ni.) W% tpension of l’?}gg&‘i}ﬂ%@’i‘ ‘dcr%éfézétWI/B’énzofuran 3-

slowly at room tenper atuihe e aiusaibh TR a oPriodtchlaEsde (5 g.)

in acetone (57 m.) 3solu:ﬁ:hhﬁfxy = bbmo AEALNYI dieth@l | Ne - 4 - Exadprs XXUHS
added, with stirring, tthjorkensgioatbpnyh @Prldeng% B¢ aci drepgradongof) 1,3,htrlpheny1-4-pyrazolyl-

triethyl am ne (2.5 forofg %&ﬁ‘iﬁt lseag;‘jfd (Ir{ 192Gy ST2HF nicill .
met hyl ene chl oride” ( 0 rEI%owéd an Hokdrd 8, sun@d) ] i Bmm é (4’%' %ﬁﬁ’ ?’ﬁr‘c‘iﬂﬁ? roduct
m.), water was stirr éeurf grrodn hmparaturt h&n ﬁﬁu&pdﬂat efdmi «ihe)co résPontling )carBiMdlic acid and

acetone (143 m.). Affilt Fe wadr sm@tl éCh!Mde)rmrde)ddd@dormmoo ml.)
stirring for three u(rg@l g,i’ydg‘ig A r l%’fch e ghdded g stirred
distilled off under e,gwa 7Y Y mpa;‘u'éry f‘éﬁf?%g%@i C‘dtaglgé
pressure. The renmini ngeas suiiunohcmat 1|4-m1)|aﬂd et h:)i By Mehire SGF ¢ was

and added, with teredV evacsmrattqdehy teambeinz v'\ll"hleh stirrgd lﬂtyde-hourst iherr ififvered. at The
room-t enmper ature t o3 E%‘ prg Fg £ ro onwsglqtlgxg wasshdkem ‘? .thpidro-
sl kgt - 30

us phase of

6- am nopeni cill anic ac og4)brbxﬂo

phase being

Oﬂ ﬁ E
| ayer was washed with ahienslrgenieillio s @ y&ﬂm‘b soammmvegbylramedc 1m-r laﬁiﬁwg:}é ashed with water |

little water, then ext cHiEeEdbyns e fayiwithhydrenyl-) . ¥h@mi. xt ure was al | owed

to stand over- 1 Nps Eﬁw‘(ﬁ?ﬁ R ilin fﬁndﬁﬁdltﬁ@etg‘f&g@ % qgoforgy sphition, ryes m&eﬂd‘mﬂ‘
then filtered. The filtrg StaptB Ol il e doncelihie SETME §@ quegis spdium
washed with sufficient tign Nf MOE frhiQr the baeplfenjcillav a At @,,@pc,&tégr%gtsso kemperature
room tenperature to wm vk Iand 6.5 atsp/rol, 20d Hhe andipleyshrene lea@ba solldndédue of the
reduced pressure._The residual peni- chloride |ayer was then extracted

with suffi- cillin sodiumsalt was dried in vacuo to give cient 1-N

sodi um bi carbonate to bring the a pale yellowsolid (4.7 g.5 48%.
Colorinetric pH to about 8 (8 m ) and the agueous - assay W|th

o, T Y, 1 B



penicillin standard indicated a purity of about vacuo at roomtenperature

to give the peni- 90 38 % cillin
as a pale soI?| d, yield 2.2 g. (33% The product inhibited Staph.
Oxford at a estr mat. ed by the hydroxyl amine procedure to concentration of
0.1 ncg./m. s be about 56% pure. - The 2 - ethyl benzof uran
- 3 - car bonyl The product inhibited ghaph. Oxford at chloride wqp

obt ai ned by t

and 95  chl or icode andéhnDsabt df ll,l;feﬂzmﬂmhﬁ 4n c'éﬁhdobﬁr —ddlmethySt-a?ph Phézylmtra@c- &

ncg. /m . sul pergeliniia (heg nGe,of al umi4ngaepaayl, CEIH‘P PfeP‘“Ed from the
droxylamine corres urnyl chloride.

EXAMPLE XXXV: tNEy % standard mdxcated

2- Ethyl - 3- net ho ro4:eqwuﬂ y lpure. Pr epar at IRMRIDINI?S&RIESChl or 0- 3- qui nol yl
penicillin. : mhlblted Stap:z Oxfopém ac¢ohdeqntrn- Thi onyl

chloride (0.72 #1 eemcﬂlm- A XXVI
di chl or qui nof i ng‘s emau%g star“sr ggy bufT%eHs of épbm@f’rﬁ%ﬂmmy proidel ppigffin - 70
car bonyl chl opi y 2ot ont oy 1 B@ckrkcﬁ%olénoﬁ%fabzaiﬁiﬁb;beﬁxcﬂﬁﬁcd
(2.3 g.) in ¢hlor o- wmlmls XWas added dumdr@zﬂs)m a%tapeouosodmmrlmar-( 15
m.) and tri et hylﬁﬁfl A - Tg' 1 acetone (50 ml) was

G- am nopen cf || SRS -éf SR B ol
bi carbonate 15 ﬁnd’se@Ci is dnkan&xu;re)fvraas:uﬁilrt&e mtnm)eer-ms rd and
acetone (10 M . penidllant heeid G%3 geipérahqeasf ovs ledwwrosstaamdvemasxt mhe»n:nfteda~

aqueous sodi um s disegheree. (9% mhy 2pd ngt e r@nga%m;;ﬁﬁes |¥ith) gher.
material. The Glaflitbd “AFT &1 48T rf rrff%%o‘?? ttﬁ? and 'shiff %nﬁf‘ﬁu“wa*‘é’
evapor at ed t @odh¥HESFhe PlulAGHS extra wROLhE | ARdr¥@RriS btid e BrifeOthe PHN LS ut

and the resi due(morzer)r szﬁpmaduqom ﬂtaiaehemg Zwasfttrhepnrzemg,rtacmdeal\nl:wnr washer

(2 x 100 m .), BPFcCoker rthesoleﬁtﬁceﬁ “(}\Ehts den 1 N gdiumohy
aqueous phase b T); ‘]2 t°.1‘3he g ﬁorﬁfy ti@jg Nt 1; @r a et cf#um
The aqueous 98l ¥4 x@@d caecnt ﬂlbnh §0 Giall Meempd laGidd 1 Leme i scdBm
descri bed under egfactcd sxa’thtmdffuxt S@emn pwrtldns n salwazs oenaa atcmdmablmhreﬂ/\powde't hoxy

- 2 - nethyl. - &f ﬂh‘qur enlc r &8 Sty 3(5‘"I‘°e e

resi due of they :rr }-,m S R e ‘a s
pro ct m 1

salt of 2,4 sodig R Sodiam bx&bﬂoﬂh@d Ydtutidk b crcb cén&amsop &cp) aﬁm iﬂ:ﬂzy!i-o ium

115 qui nOI yl p(gm: @i deltrah aquéous pliasy (PH 7). The penicillin-resigat tStdpR. 14atg1

5 5By ml.
estimated by theqqqgndr gms separateésowhrdrre't i @nd gﬂ@wﬂ vierisillipryasistan y ¥ (gt r?e

AP

am ne procedure tue and, o 2t | “enhzyl penicillin

standard i ndlsgaf& m saltldE 35 hr}xﬁ Bt %ﬁKyl- Oxford at gafelROgRvmi . it to
be about 39% p @pgrazolylpenicillin (1 82 g) St aph2,44D1atﬂ1(ﬁ5-6+mgly¥3?i>yrr,dylaqndxll$t aph.

2 at i nhufbrlorlegng g E mme5 (sodjum s?lt g
n stan G stirre le ethox -
120 St aph m ul ét[so}' gﬁrlpyrxdx -3 " acid (2'95 g) 100
th

net hoxyqui n0|4b Ne It irfhibited 15:3 -af 0F - mca /ml. methylammc (4.6 ml), and chloroform (15
carboxylic acid (mp. 214] err] deco was ml) at ZFM? #Fa¢} added thionyl chlonde

di chl or oqui nél i n Theefto’r‘r‘y n Was?:vt Hy gt Bxy-

ed £
chloride, mp. 8§5 gﬂfeé}}y}'?w 6’% péﬂd@i}d ﬁ?‘ ‘ir%é;g‘]ﬁo fcjiaﬁaéltérrg h¥s

treatment with A edidoxi bfﬂgs 2,dﬂnethy1cu hydﬁ@ﬁyquhcn idtHyRmine 245 GAl-in chloroform
di azonet hane 46 n pptelerd cafbolyl odu@dddo (4§aradnmi| {75128), whbbxvydsrtbenadlodedr w reach

phosphor us oxyc FE@ylengehlpr ﬁdeéfdf‘]ﬁhe ;?°é§m“tPF’ fené*t r

hour s. wise to a stirre solutnon [§) 6—ammopemc r(e:a t X| ﬂﬁ
- anic acid (4.3 g.) and triethylamine (8.3 ﬁlt 1k~

14 in methylene chloride (100 ml) at 0° a ?hz 50 ml) and water (100 ml.) were

EXAMPLE XXXVkp was theanllewddc;b ktandi avgrnighti nol y ph;maddeldlto dissolxi @ resxlualdg\mhhmdr i de

or other suitabl é‘TOFfH‘il éﬂd 5’35 adde illip svgs thie H’“Yﬂfte CF‘F& d
acids in accordm g) ﬁggn 4 E me‘h py“
m as The pemcxllrn was obtamed 115

6- am nopeni Ci | | gepirtrediCI asvmakexo Qr créanr coloured powder (weight yield
Aci d 55 1 N sodium bicarbonate to brmg the ;PémZE%D | Which was estimated b@ the hydroxyl-

benzyl qui nol i net® 7 413 aIgeoug rpact was 3 aming, ﬁltem be about 27% pure. The

arated evapor%l?ed o dryness 4t Toom rod taph. Q. ml,
qui nol yl peni ci | EEHEES T, umie: it peoriih O 'ﬁ%t %5 et TRVIDE e o
met hoxy - 4 - qubli@hsy bRR&EACAs! b1 lighe brown sohd
60 (5.8 g, 65%). The purity by hydroxylamine 24 Dxmethoxy 6 - methylpyridine - 3-
. assay was 66%. catboxyhc acid (m.p. 182°) was prepared by
The product inhibited Staph. Oxford at a  the reaction of 2,4 - dichloro - 3 - ethoxy-
concentration of 1.25 mcg./ml, Staph. 1 at carbonyl - 6 - methylpyridine with sodium 125
5 mcg./ml., and Staph. 2 at 5 mcg./ml. methoxide followed by hydrolysis.




3 - ethoxylquinoline - 4 - carboxylic

3 - ethoxy - 4 -

quinolylpenicillin. .. ___acid 2 - methyl - 3 - o
met hoxyqui nol i ne - 4- .2 - methyl - 3 - met hpx_yI I f]f - qui nolyl -213 ot hyl
carboxylic acid. * ' penicillin. 2 -
- 3 - n - propoxyquinoline- 2 - methyl - 3_ - N - propoxy - 4-
4 - carboxylic acid. ~quinolyl peniciliin. 2
- methyl - 3 - n - butgxyquinoline- 2 - methyjszg3 - n - butoxy - 4 -
qui nol yl - ' olfowed ponatiog with carbon
Z?h i ) gf“h%l)' yl - BYRII\@DWS&&PRI%I ' ne " A Cagﬁ;ﬁ e 5§Ybr o - %?; -élglcthyl.
et hoxy - - -5-pyri ld 2-m etho midine p- — was
penicillin. szethe%;én nLllm ( gilelmyéa{t')pyﬁ? O)boxygufuﬂ: myr?ﬁe‘ reacuon%-] of. 5 €tiidho = 2-
3 - n - propoxy - 4 - quiolcybride (0.90 ml) was adlled 1 acHxaxy4,6 ¢ dimeihglpyrimidine with sodium
penicillin, a Plutionedf Ry Idlethylgnmodﬂ‘*,gﬁbm thyly o methexidene - 4- X}gx_ et hyl
- 3 - n - butoxy - 4 p’é‘@iﬂnﬁ&dg la)aat ‘ 5° agg%‘vluboxyh 6Di I}IOXY- -PY dyl %emcxllm
peni ci | lin. wed 10 stand £ DB mizured, - THIBAROXY GUI NOT | NGgodiam s
propyl - 3 - methoxy turedwas evaporated to dryneds at oeaf &hamyl [ G6a-CID1dmthoxypyr1mndme -5- clzrbémy{’xc
qui nol yl penicillin. and the resxdue@vas rq:ixssolv pydthylene3  acid o gpgpchm iitheacid chloride by
pras added standing f rogm | tgmperature
2 -.n - propyl - 3 - ov ut to a st:rr}c}gj % cnsion of _ with excess ’igﬁlo nhﬁonde if {he’ presence
penicillin. 30 6 mo J?l)ﬁcfuc add ™ i Bﬁﬁﬁlﬂfﬂh@ Qfmethylformanti@ - Excess” of thionyl
ethyl - 3 - nethyl 15 @36 hjyiaad|nethylene chlor:de (80 ml pxw dride @&yl r€lmoved in vacro and the crude
enicillin. at25-~10‘i - Afspropipting- 3 Shour et fyd qufﬁlﬂnsl ‘medlssomd in nRthyleqy chloride
P t&mpcr ¢ Fhe [miyture was allowed to reaghy CL ity 6-aminopenicillanic acid
propyl o 3 - ethyl - t@"x‘a ratur::yFf hen clear s was ri égcr ed T%-r 2 - lethi,g?ﬁléﬁ? 4,6~
penicillin. ' pr uced] o 3 ho (iuLh qu @iLn'et'ﬂﬁ 5 pyrimidyl Yddicim
3 - nethyl - 4 - qpo nebhked w:tBEufﬁcxent 1 N hf(ﬁ&cbl@@ky cidC ﬁﬁledcept that the condemauon was carried
penicillin. togive ppldref|2. - TH solvedthl eqwamobqtneroomékempemane 2 -
hy| - then sepax jextracted with T equiv W in was obtained as a pale
pher]y! - 3 - et y E‘g&i}%um bicarbonate and LEJ-O }/e low’ solid (79%). ’Ehésa?smgy Mgpxyl-
penicillin. evaporated to dryness iz _amine method jias 69%
| eft under high Vaﬁa.llmﬂ:uof@rrocﬁh temperature. The penicilllaXAl [ hhibited Staph. Oxford at

few m nutes and then saqbgscshlve‘ds iobraiggdy asah el direwnd 02.5 mcg. 3,/ml, Staph. I at 6.25 meg./ml. and

3, 7- Di net hoxy- 4- counasPIfdr!.(g?

sol uti on was

10 minutes to a sty rettemandnlsrs mco/ml A m'xture ofronssL

4- of 6-aninopenicil I Ani Diethglargfing 1 ddﬂgshywramh
(1.15 g.), dry al cohdfing- t%‘ég? P‘é%f“{: r oflesemR)1
5" chl orof orm  ( 1fashy rngdf drf é’ﬁffrg r e
stirring for a j,u.riﬁephospmﬁus ychlotlde SWABroh&! |
sol ution hour ffk\s‘bﬁ utdgmmyl/vas -walblmeghmmmh(mat er
hours). The sé)l up rﬁfgrvg ) :ﬁﬂl?ﬂee who-1
evapor at ed und‘&r“r.e d U Uk %\4
phase of pH 2. 4(re§6dhi&hyx 0

chl orof orm phase
agai n.
905, 778

bi car bonat e (13 n’f45) to4g+Diﬁechs}lm&ySEﬁrE$1

The bi car bonat e

The vm t hﬁtg ‘&f&'@d

55

%) 'Is‘he assay by thg hydroxylappips

The pz'vgéu"t ;;hlblteﬂ%lzp(l\ﬂ bL‘]JmQ at a

smm) @pt™-ek: ﬁ?ag;t §'die 1 er compgmﬂs
t 11 3¢
r‘gl Aesx e‘d ll{)%]nml ine %ﬁd ?5)6
XAMPLE XXIX
yi

penicil EXApARIDEsa}OXXI X

This compound was prepared from 4,6-
dimethyl - 2 - methoxypyrimidine - 5 - car-
boxylic acid by the method employed for
2 - diethylamino - 4,6 - dimethyl - 5-
pyrimidyl penicillin sodium salt except that
the initial temperature during the addition of
thionyl chloride was .—35° to —~40°. The
desired penicillin salt was obtained as a pale
brown powder (37%). The assay by the
hydroxylamine method was 379.

The product inhibited Staph. Oxford at a
concentration of 12.5 mcg./ml., the benzyl-
penicillin resistant Staph. I at 125 mcg./ml.,
and the benzylpenicillin-resistant Staph. 2 at
125 mcg./ml.

4,6 - Dimethyl - 2 - methoxypyrimidine-
S-mrboxyhc acid (m.p. 152—153° dec.) was
obtained from 5 - bromo - 4,6 - dimethyl-
2-methoxypyrimidine by reaction with butyl

give

i@ziﬂnc / m1Th|

methoxvp g ﬂég)‘aqmbd% hz

200——201°
IImhmna(faUd“cd by
;1 {6anilipethoxy-

3} Was prepared

O'F’Qﬁ’

acid (m.p.

ol>3L reacuon c«athl:im

5ca on%,o a ?
4
Elo 46 dichloro-

lﬂﬁhldén 1ﬂh socﬁ efhbs
wa Exobra e ( 2[err]

N. Hy@!ﬂm:ﬁrmmvdamlmldyl-

Cﬁlor M ;wq, a'ngnug ine - 5-
Oéaﬁfo@hm 0y zmm c3mert Qo its acid
ctbeidd ba nsehndihgs tforl b dhrOfaf room

{Rjaperature with an excess of thiony! chloride

in the p 1de Excess
of thxoréﬁgég?ﬁ as remox in o and
ahe BUECRYe ARTEoRId i elhylone
chloride and condensedd%ith 6-aminopeni-
cillanic acid at room temperature as described
under 4,6~ dimethoxy - 5 ~ pyrimidlypenicillin
sodium sa!t

The penicillin was obtained as a white
solid (65%5). The assay by the hydroxyl-
amine method was 509%.

The product inhibited Stuph. Oxford at
0.5 mcg./ml, Stapk. 1 at 25 mcg./ml., and
Staph. 2 at 12.5 mcg./ml.

4 - Chloro - 6 - methoxypyrimidine - 5-
carboxylic acid (m.p. 145.5° C decomp.) was
obtained from 5 - bromo - 4 -~ chloro - 6-
methoxypyrimidine by reacuon with butyl
lithium followed by carbonation.

5 - Bromo - 4 - chloro - 6 - methoxy-
pyrimidine (m.p. 77°) was prepared by the
reaction of 5 - bromo - 4,6 - dichloro-
pyrimidine with one mole of sodium methoxide
in the cold.

2
85

90

N T




phase was separated, washed wth ether 1:

2-Di et hyl -3-i ndol yl penicillin (Ix 25 ) and evaporated at 30[err]/2
mm A soliution of 1:2 - dinethylindole - 3- 5 The residue was dried in
vacuum over 'phos- -‘carboxylic acid (3.78 g.) in dry benzene (50 phor us
pentoxide to give the penicillin as a 57)78W8.S treated with thi onyI
chloride (3 ;

pyridine (3 dm@plzpFURAEfSEJ&E\%I for 4 hours Iﬁxemx]ﬁ B85V - 43%

and evaporated undet, Fg cﬁ‘ @ure The 3-Ethre 2 et aiielthi bi t ed
Staph. Oxford at &% TFt °’“& B 2. di nq;,lwlmgg’e Yo an oy ! 1k

concentration of sQlut@)nnH’gv:r(xdE z-emﬁseamraan-atsxowgmt%mdeemw:stueil ®S0ouath bn Ty

chl or of or m ( 33arbonylclldidpr§y.gh)nin. acetord SF apll). - athoxy2. 5 - meethylaniheline Ai4. ) caand

added dur ing s gt wish serrigg giion of boxylic acid (2.1 g.) in triethylamine (2.5 ml.)
mixture

Suspension of SRS oo %ﬂﬁtw:ggm AR

g.) in dry ohl#y o 43 A& ss at room temperature under reduced 75

am ne (8.4 ml siiring fdnehred kdutsra rwas testpcramed pressure. EXAMPLE XXXVI | |

at room terrperﬂ&t prtenetrv?qs distiffest 1 The pale colourcd residue wzg rc%igolveg

9- Acri dyl peni ig:f TR acid ﬁ’mammgz” “f?ﬁﬁ“é B ot Eh% é‘f\@)fg ‘i 1B as

shaken 15 36 ‘30 m'f gax lslﬁkxﬁ&}“ﬁ'th( 2@5511 &hp nicVASiC |tﬁétﬁ¥%-t

hydr ochl ori c athbtd ﬂ‘he gﬂhn‘elayeﬁ@'as washm xreld aWj drdinet (hl{)omw and hhmleugecmeli@e 1§30) and

an aqueous phe\l ey e"F‘H@e hﬁﬂ ﬂlﬂl)1 Tihe mixy faéj“e h fgver- The
sol uti on was 8s o et DPgEar ﬁ@’ldlﬁg\ q e
evaporated at ¢ Tto R ag a Wado te‘x&’@é‘rhkﬁtm to w\atze Tx{ezncmyté& nds. )
and t hen andbr Ttehl&ccﬂ gadsstitga| Tigotesidhal pdni-erlridu raimr t\»he than dxtrastdh el sufiit h

0/ci @i al vacygf 10 ic p@a SQ‘S‘ ke
e e e%‘éfégf’*éaﬁ“ @ﬁgﬁﬁ%‘f bl ST Sl
efp

chl orof orm (2@, lh stan dJa purith atsﬁot(tp yacub )at 100 a8 OP&i- 90
sol ution B88@n was then added dropw se dilix ian ﬁﬁe soligls yiglé paz af €88 ,a)nd

evapor at ed at ﬁ#ggglé}ﬁgﬁ ﬁlézb‘%g r‘qa{’ -eQxferd 3aast$tr"g) ‘kgufﬂdé’kﬂﬁfm%"— Bipcfie to
perature and Jl f Clid 18 9-),
dry al cohol -If [Qride SGEbHRed ByInt rc uorlefiﬁalg &g / ﬁ yi@%ﬁm %’ and 95
chl orof orm ( 3Rloride.ahd andxylbfnlzmrhyinambne df-2. 8aphcizlat Enncgsma yel | ow- br own

sol i d, which wgphide7dn the pfescpce of t @ymigipprring for a further one hour,

W

finally dried“d¢ phosphorus pentoxide in t heg éﬁ: t*\ﬁ‘ ywas washed wi th
water (10 mi. uvetude s¥resd, 4.47 g. pl us enou iié hydr ochl ori c
acid (7.5 m.) Col oEksmret KXXIIIassay W th hy’.eli’tmyhambxye& -quinolyt O g| ve an
aqueous phase ofPr@Hau% of 2r'h Chl‘é‘g&ﬂﬁé‘#y‘a ben n| 1P F\lms angla gdat ed
30 chloroform,laver . Hlo%kﬁl%teg vgl m:‘Eg ?‘Q’Zéhf‘ 7 t?m

75 wat ar cﬁr%tol hlt)ndp (B‘§3 &hoMJ étotﬁqltﬁﬂblﬁxe—4 -ca e’)rlﬁ\é\hlom-

peni ci | | i ns ofiioohal)pws Sadtdd during 150ﬁimum tobi fodt honal.p a cQ@rmnﬂ)la)mxt:o(zgl mE) an
i nvention pogsény §°h1efbmsfe$-emm§? Cm‘ofat ~20° aq uequs phase gf pH
(

7
26 t room 105
Et her (200 mi £§7 ml %fnﬁlce:z%‘i /0 t?m (EE?J wn aq Sienm?il— Wg

used to clear z;aRo nlé:hﬁz'noﬁca icorxmdwas Ukrk &Jc Q. blcaﬂE&ﬁMStT&tlon
As a neasure 38ded aftertdliingnusds eam@ua %II ditrod whh evabirgal pod@tess inofacmuch

stability, thdhepapgon yas %me ffor nd the 1 %ewaatre@qgl%?ﬂ J"#’{"ﬁmud eft
a residue whi &% "5t eﬁﬁg ygx%éjltm (icxh Ffo%gd/ m;nN l[zsodmm
dried over phosi‘iima Ioﬁ%b Bzfodluﬁql.tfi‘@tb‘énai'kt buitiod adldeqtibed lunderaBd

35[err] were salt of Ma(pemnﬂiut owag) |evaeorathda arclowdee thpgnt Ci-l eyl a g -aqdmoghpcmcdlm

S: he desire . S
por 1y (b Qo G2 oP RN T i %g%@ﬁeﬁ:gﬁr T

hydro
assaY) 36% ; Colorimetric  assay  with hydroxylamm-Ethﬁ Q; Jeﬂvfré’ td Be @Bdu Q‘f/ pha&
penicillins tabunst a Qenzylpenicillin Fthrelagdriodicaet | Nk liﬁu!txedjssplaphforﬂcfzdrmtgdmla

| at ed bel ow c %@P ;Pge PE'& tf,t fg&i ‘“P"‘PC géééﬁ?éc'éﬁt/ﬂ‘at PehSErh-Z 8
mcg./m ., Sta d%/ hat’50] L hétho¥yquitdifle 1.04-
12.5 ntg. /. , B f 2 }@' aspoxyh ava? Qi€ Adeeimehas t hat

of Penicillin G‘he 24 dlchloroqumohne -3- carbonyl obtained ffogn |2(;+ |eth1yln- 3 - hydroxy-
Hal f-1ife at h#)nde, mp. 83—84° was prepared by quinoline-4-carboxylic acid by treatment with

1.3 and 35[ er gfiopee 240 ‘,’,‘é‘if;ﬁé‘fu“s“%i’;‘c%ﬁo;% o g @fﬁf&%&‘&%@“c%&éﬁm ®

160 m ns. ' hours ¢ potaski®R X%

160 mi ns. 3-p- ChI orophenyl 5- et hyl 4-i soxazol yl
150 m ns. 2: 4-Di chl oro- 6- et hyl - 3- pyri dyl -

>10 hrs. 3- Et hoxy- 2- et hyl - 4- qui nol yl

>10 hrs. ' 3: 7- D met hoxy4- counar i nyl

>10 hrs. Penicillin V.

160 m ns. e



Penicillin G 3[err] mns. 16

905, 778 "The conmpounds of the present jnvention penicillin of the
general formula (1) or a non- . may be enployed in adm xture wwth —
suitable toxic salt thereof. phar maceutical carriers. The present

i nven- Qur Specitication No. 876,662 clains lion therefore

includes a conposition com acids of the general fornula: 5 prising a

phar maceutical carrierl4and a new 905,778

[err] 10 and non-toxic salts thengisriasaiin Rlerr] and group

whi ch may be substi t ut g0 fofbwild! Qi i Shkd 2 enlérld8 oF MMRr Qiitable intermediate
different and each i s praR by rgcmn g ufeem pemed acids in accordancOith the praceiyrelob Jierhod

atom or a | ower alkyl ,withy6amixgpenicillanig. acilichy wayeadithd | Aj Bor &ad non-toxic salts
chl oro, brono, phenyl or thienyl group and thereof as clainmed in Claim?2
wherein in the 15 we nake no cl ai mdaer ein to anything clai nedalligener al

f or mul f th R ficat
Rierr] S a substi ot od of - AU gl pRay 1oL - 3> by B2 g

for ‘?’g\?\iE I’I%L 2: i/ld ?iSm?'io gr,gmx?qmoﬁnbe pt_h%fbo@kl}é O\r/]vslr a&gw g'L Ot]tﬁxlmlylpeiiallm
_V\HA . |- acid. . - thyl - - p enyl - -
Sonazol Yl e salts i oSk O LGAI5RE" s TR . quBSRbEkhk! "

5. 3 - Methyl - 5 - phenyl a'3"14 - isoxazol yl -

penicillin and non-toxic Zalsethyt hdremthoxyquinoline - 4- 2 - methyl - 3 - methoxy 4 | guindlyl-
6. 5 - (2 - Furyl) 153 - mearbppylicacid- 50 penicillin.

i soxazol yl penicillin and, Q0r L 9Xi e o8 J»% olm,__ 2 LREHRPL- 3 7. 2 3 profdxy - 4-
Chl or ophenyl - 5 - net hyI n%ﬂ?ok,a@gaaolp ? %‘m Tin @nﬁlyrgexﬁmmtom c salts

t her eof . 8. 5

Chl orophenyl - 3 - nethyl2 - ngethyl - 3.-n- butoxyqumolme— 2-methyl-3-2- butoxy-4-quinolyl—_
i soxazol yl penicillin -and *-fewlsgeid  sal ts penicillin. _

(1) thereof. 20 2 - ethyl - 3 - ethoxyquinoline - 4 - car- 2 - ethyl - 3 -Sethody = 4p- -quix_uolyl—
Chl orophenyl - 5 - nmethyl box4hc acid. an& non- tOXI c sal tgnitilier eof where IS

the isoxazolylpenicillin non-t oxi c ? due of 42 guinolvl-
substituted or unsubsti tﬁge‘&g)& @r got p’°P°xyq‘1‘ﬂ§ @r oc g‘gehéu;gll ng %f‘% afd™™?
Rlerr] and Rl err] are Chl or ophenyl t he
sanme or different and are2 eamjt -an- aI kytoxyquingiox aZel yIMytf Bl-mn buand- 4 - quinolyl-
non-toxic salts 2525 aryl , cabogylic agidal kyl , cycl oal kyl , pepigilliar ocyclic,

t her eof . al koxy, aryl 9x Kk 9, yl.t hi _ 4
Et hoxy - 2 - nethyl - ? ¥' S%?’J (},);ymet%éiléomy tﬁ@éry@ﬁ%uﬁm Ch lrgrg?/oxg !
substituted onIpen|C|II|n and non-toxic salts thereof. or a hal ogen
atom or Rlerr] or Rerr]2 PFOpYIm 3 - ethoxyquinolme ydnceds: 'fnthm&yhé prear At depely-
of the part of a furt hé‘l‘&é‘ﬂﬁs“f'fit uted or unsubsti t X" new penicillins
and non-toxic saltsagherept 8 - 30y kdtiyfqundtint em.featsed £ Oethfle 3 i-NGeagODLAL Qhifdyl-
Z. clained in daim 1, wbeiykd aid- am nopeni - 2peniksiﬂw ~penicillins and

non-toxic salts C|Ilan|c acid i or conta|n|n96
as claimed in daim1 of ng&ﬁfgfcﬁs eb}g ioehinf 5 ¢ c¢ i Pyr] egcteg’&l fﬂmﬁ‘ﬁy'

aci d fornmul a: chl brom de,
anhydride or mxed - 2 - phenyl - 3 - methylquinoline - 4- 2 - phenyl -3- methyla-nlhyqtlmwj}é-
derived from a carb@kylic &tbaylisfacid. penicillin. [err]
the general formla: 2 - phenyl -~ 3 - ethylquinoline - 4 - car- 2 - phenyl - 3 - ethyl - 4 - quinolyl-
boxylic acid. penicillin. :
COUMARIN SERIES residue was left under high vacuum for a
ExampLE XXXVII few minutes and then dissolved in dry alcohol-
40 3,7-Dimethoxy-4-coumarinyl- free chloroform (10 ml). This solution was
penicillin, added during 10 minutes to a stirred mixture

A mixture of 3,7 - dimethoxycoumarin 4- of 6-aminopenicillanic acid (1 g.) dry alcohol-
carboxylic acid (1.15 g), dry alcohol-free free chloroform (15 ml) and triethylamine
chloroform (10 ml) and thionyl chloride (1.3 ml). After stirring for a further one

45 (0.7 ml) was refluxed until complete solution hour, the solution was washed with water
was obtained (23 hours). The solution was (5 ml) plus enough 1 N. hydrochloric acid
evaporated under reduced pressure and to the (4.6 ml) to give an aqueous phase of pH 2.
residue, dry alcohol-free chloroform (10 ml) The chloroform phase was then extracted
was added and distilled off again. The with water (10 ml) plus enough 3% w/v

5

5




(1) 35 where Rerr] and Rlerr] are the sane or different and are

each an al kyl, aryl, acyl, aralkyl, (rnn)
cycl oal kyl, ‘heterocyclie, alkoxy, aryloxy, ar al koxy, al kylthio, -
irylthlo or aralkyltggo where Z- Rlerr] and .Rerr] are as defined in O aim
The conpoundd of thé present invention PMP%illin of the SSE;ZZ? f 0Bl a
(1) or a nony o eiPiaidfa HARLAKEHS inﬂ.)@diaetmomtsmmdtabl'e toxic salt

t her eof . -phﬁ%@&:ﬁyﬁﬂa& pHaT. I TRY Bicarbbhute pr esent i Bsagpee XXXTXr 45

Speci fication pese 346, 68RwedcIvaihad with ethenn t het SFlymehyiridpdsl nigillin
composi i on %0 1x cmbsmdenpacd dhdlz mir my fsoiten, b8P EE VTG S
phar maceuticgl G 1T :3;%@38&“ %iv@% penicillinld a ml) was treated with thionyl Jietide] 3 mlL)
and non-toxi ¢ Sgi¢ SewdeE(EDE)WRRIEIUy Ridekyl amidpyrigine (P duwps) gtflugedyfohd hours 50

substituted ¢r a-hass 3%. axylgqy?) d qpdo sspre. :
atom 1 The product in{xibited t(z;hr. ]Ox?ogde atgaheresi Oﬁg% g;%ﬁnéﬁﬁgc%fe- -ca?j%ggl: I'S
al kyl h dro%/ con tratjg@ ?{S fg§/ 1.r Staph. I 3t _chlor e@s i i% m}@d’rofﬁ' r

Ny 1. 25 pice./ml }&rd Eﬁ. o} 3 $1%nc ﬂﬁ NNy hrfdakided YadidzS10 minuts bd HEtired
bromo, phenyli of enyl group and t her eof s@fengdnaéfneeminepei@illenin RidW4Sp eiSh
in the 15 MAKRIDEN SEBRIES herein to anyt higddp ély form (198 7ep gpd f"{':?f}ﬁﬁ;ll a
one Of t he g'éoups' R[ ery, al.’rll.d V. | P SpeCi f I QI{; IOéﬁte .:'«1 ’?}6 r,gjggigir;va:n;u:}rxen
Rerr] is a §Ubst | tut edg @l fggfrﬁmﬁh tuted phepdid. The orangglbh;vﬁ(ﬁttrafeﬁvaﬁ ktaken
f oregoi ng di 9¢! ai A@itine 9-ca@b:Glip a@A22hg) Glaberwith shbdier Nalhidrbchigrioagd to 48 60
VWHAT WE CLAI M Infxed with thionyl chloride (10 ml) and 4n agequs lggqs | PH 2.3 The mghgyt:rc_ 4 -

ﬁB{l ution - was
T

i soxazol yl - 1  refluxed . i The; spluti ag s roform s .
and non- %loxi C sie ,gr 1‘%&% %°C1{n£3rIW'a er%cu‘:fng]e wﬁg‘tﬁgixﬂﬁ ?>(%50 ml. P&k Ql'lgnl I'n
5 3 3 e u lid filtered with the aid shaken with sufficient 8% aquecous sodium
: - Met hylag- of anhy hzene 4nd- diks6l@daia0dry | -bicarbonate solution to give a neutral aqueous 65
y

E)(Zani c::I | i In and _lawholt-fmeicblosd@zhg $§0t higr bifis solu- PhaSEé?H g7)- 'ghis final agueousl 801§(§0ﬂ5 -
- Fur 4 3tion rpm n a rappyis : paraged and eva ed at low fem-.
salts yh) i ~minutes Etm sti(% P“:E’GY e ?o?ddgz%lzuéfylmg Tc&ﬁ: j s ssurcgfigleavehgl@'&@él c
Chi h penicillaf‘if| cid 21f g%? dry alcohol-free  sodium salt of 1: 8-dintethyl-B-indolylpeni-
or ophenyl ?55 chlofdBE Y30 mlftand tricthymxaz qR.y| @ik 64 lal yotlow-braw solidp orhich owdsc 70
$a| ts {  mlb). After stirri}, fof a-furgher o@ﬂogr,omqgh'yqir’{ed qier_ p}??é&hﬂtw pentggide in
i soxazol yl peni citel soltion v .ashe(hgﬁl_} tw&segxi 0 n% | tvgcuo. _‘neld_, AT g o
(1) thereof i plus enough . hydrochloric acid (7.5 mil. Colorimetric assay with hydroxylamine
4 to gjve an aqueous phase of pH 2. The against a (benzylpenicillin standard indicated
9. 3 - p - ClBoolcRbiRRAY | layer ras et Bitlacted 4vith it tabdabeanzpypive. sal ts t her edp
where Z is the wasoxawohlyl penewidh Bpb 2querd . Meay-of ghe rew pepjfillins of the present .
: sodium bicarbonate (20 ml) to give an invenuon possess the use ul property of [:’1” .,
:  aqueous phase of pH 7. Ether (200 ml) being relatively stable to acids, and thus are | -
Ti was used to clear an emulsion which formed suitable for oral administration. As a measure  °°,
35 at this stage. Evaporation of the bicarbonate of such stability, the ‘half-lives’ of several 80 roe®
; hase at 30°/2 . left id hich of the new penicillins dissolved in 50% |
\Ii)vassedr?ed ove/r ptl?:s]phoius E;)eflisgx;:if: E’ndi_r agueous ethangf at pI—i 1.3 and 35%ich?:: L
vacuum to give the crude penicillin as a light ~determined and compared with corresponding
green powder (0.8 g): purity (by hydroxyl- figures for Penicillin G. and Penicillin V.
amine assay)}—36%. The stability to acid of the penicillins tabu- 85
The product inhibited Staph. Oxford at a lated below can readily be seen to compare
concentration of 2.5 mcg./ml., Staph. 1 at favourably with that of Penicillin V. and to
12.5 mcg./ml., and Staph. 2 at 12.5 mcg./ml  be vastly greater than that of Penicillin G.

i
. fe

B
[~

TR date

i Penicillin Half-life at pH

; ' 1.3 and 35° C.

.: 5-Methyl-3-phenyl-4-isoxazolyl 160 mins.
3-Methyl-5-phenyl-4-isoxazolyl 160 ‘mins.
3-p-Chlorophenyl-5-methyl-4-isoxazoly] 150 mins.
2:4-Dichloro-6-methyl-3-pyridyl >10 hrs.
3-Ethoxy-2-methyl-4-quinoly! >10 hrs.
3:7-Dimethoxy-4-coumarinyl >10 hrs.
Penicillin V. 160 mins.
Penicillin G. 31 mins.
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residue of a substituted or unsubstituted thereof. het erocyclic ring
systemand Rerr] and R err] are ._.10. .5 - _p - Chlorophenyl - 3 - nethyl -
4- the sane or different and are each an al kyl, isoxazolylpeniciritin-
and non_toxrca_salts 25 aryl, acyl, aralkyl, cycloalkyr, het er ocycl i c,

t hereof . - al koxy, aryl oxy, aralkoxy, aIkyIthio arylthio 11. 3 -

Et hoxy - 2 - ‘methyl - 4 - quin- 65 or- aralkylthro group which may be

substituted olylpdficillin and non-toxic sal®<?§ hereof. or_a hal ogen
atom or Rlerr] or R efhk]cofBindsOftMhe present Jent®n PIpREQES of Y ghf1R tRERRITL) AL b Qbh-

of the © part of amhybd hﬂﬂoysd,lhsddhﬁmﬁredmh)rsmmblsub&id dalutekegeof. New

penicillins and non- Pmae pa;nqrheﬂéerpreeet mc?;cl i cOwy §P@Sfﬁ‘-‘#ﬂ98e§°t #7662 rclaimg
containing Z. claj L‘@’e m ch R am@ aﬂﬁfp‘éﬁﬁ’e general formyla: Ny
penicillins and non thoXI anr ¢"adi cfw or a li quor cont ai ni ng

6- am no- t hereof as clal rred |n CI m 1 of the geneg ¢E)enrcrllanrc
acid is reacted with an acid , X /sa ,CH

chloride, bromde, anhydrid®; = CO. NH. CH—CH c

anhydri de derived1rom a car boxy d of \cn

[err] the general forl ' 3

\R2 35 where Rl err] and R[err] are the sane or @~ Neremt CH.COOHNd are each
an al kyl, aryl, acyl,

cycloal kyl, ~heter ocg’é °8“°"¥° a g\’%’é’;’f and groug whigy ey beaﬁukvfufeﬁ ioF 2 halooen

h
arylthio or aral kylt ¥ é?ﬁ kyﬁrh Riyer P any asmihi Nad bl
W@m @Benﬂ| di thiegjl Igﬂ:ulﬂam Mheskdt as Glafaddd inMTiald 2 REyreibén the

subst i t ut ed or a iml nke DQSIalm bﬂh‘ﬁetrel anythihg clemedhi pasgreinfoonild amd of &hei gloups R' rand
the atom  form ofi® 311 6662 R? is a substituted or An 6‘}5‘%@“3"*3&3"
Cl/

bing discl
claimed in any one of WHAT rf Om décsaémeas cl arg?%%pdanrdﬁ’eg,the'ﬁnm D Iyl-

12 to 14 wherein the Il.em\'irlpaﬂ:rlhr&l@eﬂle genbhu® Forriila :6 - amcnmpﬁﬂrrﬁh.ltdxanm tﬂ&éoﬂ or a
liquor place in the presence of an anhydrous organidc Meth)d)nﬁalpmnrig4-180%101)1-

6-am nopenicillanic agid is reacted golvent andl"al illg @lts thereof.
methyl - 4-

20 with an acid ckloride, brom de, saghydjdnde of Q ,ﬁnﬁ ge3§ A )
clainmed in any oné of\c ! _y_(_j Ae ?/'gd fr??aj%ifﬁcrg?boxy l'1c O(I:] arlcm; salti
to 15 wherein thé penLt | |n '- S tam d \f t he gener-as - Colorplieayl - 5 - methyl - 4-

subsequent |y convérfegeto a nof-tokic sa ieoxazolylpenicillin —and  non-toxic salt

17. A process for the preparategn_gf ne H%OOH 3. s-o-Chlorophmyl-s11%5:133]1-4-
penicillins and non-toxic salts thereof su 25,soxazoly1pemc1um and Shoalidzical kats

as described with reference to any one of t he(TEx tempéfes.

when ot ehered by th d“°no°glctsg£s Gie3@ biere Z is the  isommzyiienicilin ond” PIeTEnt
when prepared by t he, %é or unsubstituted thcmof_) )
in any one of C ai Mbhetkrbcche #idg system and R* and RO are 10. 5 - p - Chlorophenyl - 3 - methyl - 4-

19. A conposition catrpsarrrsmngxfare pthaud rege- each an alkyl isoxazolylpenicillin and  non-toxic  salts

ceutical carrier #hd¥ # jﬁ "iCYCPP’??% E}e‘%f“yd“’ thereof.
a lthio
non-oxi ¢ salt her LTt s ke nanrz;maraggﬂera 1L
the same or differend a ab:msorlnt or Bi mapdorkS. 13, m ldoYdf, the
aryl, acyl, aral kXol ,part of a funheRWL@CSM ﬁﬁHERimted cxya@i pallic Neis | andhmemmb i tbsreof
cychc &ﬁ‘t fuy e in £ cla1m nopem-
al koxy, aryl oxy, % Ag? I%‘%y
| t hl o or ar al k | t‘m W anlCl a t él'ﬁ aCld or I’iquor [a4) tammc -ammo-
ary y r&df as claimed @5‘1 nic acid is reacte méh an acid
PROVI S| ONAL SPECI FI Géviiafah Eoride.bromideNOamiAd 2 or Peabled
1960 - Inprovements_in or rel atinhgirilodéfized froch lal dagboxylic acid of
' S the general formula:

1 / \ Pk
R CO. NH. CH—CH C 1
/R
(.‘.l'l3 -
Rz ." \
CO——N CH.COOH 1 .

1 /c COOH
an \c:\a2
35 where R! and R? are the same or different
and are each an alkyl, aryl, acyl, aralkyl, (I11)

cycloalkyl, heterocyclic, alkoxy, aryloxy,
aralkoxy, alkylthio, arylthio or aralkylthic where Z, R! and R? are as defined in Claim 1.
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Ve, BEECHAM RESEARCH LABORATORI ES and non-toxic salts thereof, where Z is
the LIMTED of G eat West Ro » Brentford, residue of a substituted or
unsubsti t ut ed M ddl esex reby decl are this invention heterocyclic

mg—-syst—em—a-nel——REeF-r— err are 0 be described in the follow ng
st at enent : t he sarre I ll “H!H"’Lare each an al kyl, This
i nvention relates to n ryl, acyl, aral kyl, cycl oal kyl,

het erocyclic, 60 and | s concer ned wi'th an i nprovenent in hydroxy,
aI koxy, ﬁsryl oxy, aral koxy, nmer Capt Qe ymg OF nodi fication of the invention of
Specl=__allkylt h| o,-arylthio ar Q?q(\” t-hio—acyl oxy—acyl-——Fication

No 24607/ Phe éoﬁ@bmﬂk oNghe &ié&pgh%)nuént tpmqllhaog/dhagenml fomuleolywariveny|

al kyl sul pﬁhﬁ)ﬂ’ylemployedll{\ alipistusg v et f it 7/ ni tro group

or a hal ceyLsah gg presen %jgl al @@Of 5? Sﬁ %%’6?25 GEBr i bed and
ar

a
. f
tivelys th . Of ,'ﬁl BRRoer cl ai ned a¥process
for the prepara |on of substltut ed or unsubstltut ed cycl ic system

derivatives of 6-aminopenicgllanic acid i fusg to the ring containing
Z whi ch. 6- am nope ic_acid or a It\ Aer¥eof The salts are
non-toxic salts in& lg on- ©O- NHs 'éd Wi %a carboxylic acid §hloride
or toWic netallic s ch as sod um pot asi brom de, a suliphonic

acid.chloride, an ester calcium andl al uim ni u ammoni um and sub- 70 of
chl orocarbonic acid, an acid anhydrlﬂ% oM —sT7 B8 ammoni um  sal t s8serg

salts of b r ! d $5ifch & anidLd 84S naey t oXi
am nes ai‘i %ﬁfﬁiﬁ%ﬁ%ﬁgﬁiﬁ%m chﬁgs 263[12#' vgh ? % gem a cardboxylal ¢ aC40d
tri et hyl ankyd@genpat@f at Relpwdli dikg hz:ydram ne,3.NNew penkliinsnend pemniogit | daitns of the
pr ese[}lltﬁ |dﬂv1enbr0mble%ﬁ§ 1-°bteb;en3tf @wsrti I dmcn%? Clal?l"-de Wé?ﬁz’aerhgfefem m&i{on are
conpouAds g‘f‘ At 57%'1 °f28¥ %E’é‘ia o o 'gl_llt"g% N edlam ne,
ae Rl)[/d ] ect to the foreooxncbdlsc%alnrer groul; :ndlihznother a lou; ailk}i géi}': l lﬁaaﬁ‘ ne,
err] - ehgiviomsbi-et yl - 4. 5 - Methyl - 3 - pheny isoxazolyl- :
et hyl enedi hnﬁlwepengﬁldls of thergengrel fpemulavhi pénicillin and n)on-toxlc salts thereof g
have been used to formsalts with ben%yﬁ 3 - Methyl - 5 - phenyl - 4 - soxazolyl- -}

Co . nicillin a d non-toxic salts th
penicilli gt AL Tz - Furyl) - 3 - ;ﬁiﬁylmesesnﬁ

i nvent J“#,\g-l so provides IOT\O @9 [elisbiazolylpemmlhn and non-toxic salts
cess €. RbEpAr @il of tdﬁl{ new pewrieof. cillins_of the gene
formu 7. 3 - o - Chlorophenyl - 5 - methyl - Xi C

.a and non \ _
sal ts thexgof, WnerIei n L ani nlopé?m ci | EFREPerlig 81 a” Tu6r contsaﬁ ni ng

6- am nopeni - co—N cH.codHt ani . aci @l - |cslxo&@aﬁt,1ed3 Wintethyn4-aci éj
chloride, 85 o Eélpxm?lxl@mcamhydmd deon-mmmwesd n‘%
anhydri de ereo Mx?ld jronta

9. 3 Chlorophenyl - 5 = 'me o
car boxyl lafiy 36d-WxiPfsallsNBerBBNGERL Z is the 1so'<azol)lppcn1cxllm pzmd non—toxic salts 6( ()
formul a: residue of a substifited or unsubstituted thereof. 905, 778 -

t enper at beterogyslicarig] wysem tapdnFeraad & eere Si ni@e S - p - Chlorophenyl - 3 - methsl - 4- ;r r]

€ n Iylpe in and non-toxic salts

the usg % %%‘? phg’lﬁ\iﬁ;l"a‘c‘ic O;gr, a%gtfrg Iie sonaiirpr! 1in the
process o:Iy g2t lfoy& l;}; 11. 3 - Ethoxy - 2 - methyRY QY OG- |d§zhas :
been foumdarplkfl Ergidﬂllpeshicﬁ rrmtbe substituted olylpenicillin andfyrﬁﬁ-lfﬁ\tchﬂtsphmess at pH of
from 6 terQ, halogen atom, or R! or R® may form 12. A process for the preparanon 2hdbhet hi. -(? can

3 unsubstituted new penicillin o the
conven %y%éur%hiuév%ﬁ 3;12 comalnmg Z. cl mgdc i Clasl'{é:?d?g ere &fsﬁlﬁlno if'gfr exarrpl e
a solu ew penicillins and non-toxic salts S@HntHTCM! 624 lﬂezﬂ)? Shairfifg Qamsli LHT
phOSphat ghereof as claimed in Claim 1 of the géaextf € penicillanic "acid is reacted with an acid Agqueous
acet one famyaten a conveni ent chloride, bromide, anhydride or mixed (1)

sol vent for the reaction, gbut anhydr Oﬁglrﬁi‘t‘ig‘ﬁql ved from a carboxylic acid of

sol vents toget her wthﬁﬁ rga@j,,ag base rxn\‘/l\Ah‘uere Z, Rerr] and '%Q[err]
are a.gl def | nes \gb al s npl oyed. Both solvent and base 3} The
foll ow | } re exa Ie of cgroxylic should be cpésen S0 as not th,émsel ves
to s, of tqggneraljfoﬁfyla(ll) react preferent| jly with
t he reag htR bei Ng c@—n2:4 -eqligdut hyl furan - 3. - %8“ ic acid | oyed.
Acetone~and triethyl am ne or 2:4 - Di net%ylt % ene - 3 - da{ boxylic
chlorof orm and triethyl ani ne haYe been acid
found to be particularly useful. ) 2: 4 - \ﬁe yIpyrroIe- 3-;?

car bosy| where R*lahd iR 430 RL afiB %r RiRfAT red to prepare the aci df

new peni e!ld laeneach roralkyh 4rely meyiht @elkydn | i quor, am
cycloalkyl, heterocyclic, alkoxy, aryloxy, - g
aralkoxy, alkylthio, arylthio or aralkylt}uo where Z, R* and R? are as defined in Claim 1.



10 4. 6 - Dinmethyl - - pyrone - 5 - carboxylic containing
6- am nopenicillanic acid, or one of__ acid

its internediate concentrates. 2:4 - Dinmethylpyridine - 3 - —

car boxylic The following Exanples illustrate the ~acid
invention: 4:- Chloro - 2 - hydrogypgridine - 3 - carb- 17
EXAMPLE 1 15 - —oxyticacid l

6- Di net hyl - [ er fxiel p(%ﬁem%:g Jmc‘ﬂ%iﬂé lg: imy 12 group which gyqy be Eybstm%edfsor a halogen 15

s n the atom

di met hyl pyri ?dkd?tﬁ of aSfeutral salt. Ms53A tpkocess as claime® 3 BRX el & aci d
A solution , 0f141 SP0pedeyssl rao aobeinied | mCOllamr |1zie claims 12 . bt whddtimrefichihofipr kel e - 4

- carboxyl i ¢ whexis érgigpeniciianic ﬂ'q'davr a dijom plageDif ghe pF@enc@@4ip anhydrous orgagisi d

(7.5 g.) in dﬁ,‘tz:ﬂgg%”éﬁ‘ °"£f,:§ T syreaad e and r?,%e;’:ggﬁtﬁﬁttwt L§ogxagol® - 4

U et
- carboxylig fr@n% afHo Qﬁmﬁ WeRin the pemcxllﬁ clsd
of 6-am nopgnkdd | EM|genM|falr 4 g. ) tr Isﬂakd‘c]ydntly convened % = nohly@dcoxty. - 2 -

met hyl qui nolii ne - 3-- anine (11 m.) and dry dhiptocasst for mhe(tstpawmn)of new
carboxylic dcid R COOH t he Re¥: ﬁ“snf 0 é"@ﬁahé‘:z ik “’1’?"%6“% t 2 oom

tem 2 - Methyli ndﬂl ;l 3 - car boxylf,tféct:,afa;% gxamp Ufc Tor 3 hours.

).

After concentration 25 - Dichl or oqui 130l N&we pem&lms exdlr baneydi¢ Galtsi n
vacuo at room tenperat ur eg’tR2 i xt ure thereof whgg jprgpared by the process Clalmed

was shaken with water (120 m.) and tgﬁé in 107 "éé?r; Sslfton Cog‘grtzﬁ;él e ui 18l i ne
- 4 - carb- layers were separated. @R€a new penicill y LC acid
was brought to pH 7 by the addition of non-toxxé\@dtu dleren? as 4laimed &t BGXynki ¢ aci d

sodi um bi car whasaRE a%ul}‘ \netsthe@anw thd!@ftﬂhler of3Qlaims thllEtnﬁxllii;benIz{of uran - 3 -
lafky

car boxyl i ¢ acfif; 2« acfo lBWed by

bu m.) .,
Toaltkyl 1can
Some of the n ia éld nasytaf’ ’3@@?’ gaent It R\/éamtialehemﬁfgi‘é &d wih
but anol (30 m . |nvent| on have shown a partieul ar advantage and
acidified to pH 3 with N hydr ®8OVISIONAL SPECQIFIA#GUONhey are less readily
destroyed by acid. The |ayers weXe 1sdpanat agkoand t he peni cillinase

t han t he conventi onaI Pefﬂnﬁ%btérﬂﬁntsaﬂi’gpi’aaﬁﬁa’sﬁ)i’@ﬁlcﬁ’f act ed with two
further 35 G ortlon of

but anol . ITE yp@gm RESEARO%EQ f:::ﬁd@? ogm éltetrc g"ﬁlﬁi?su Smute
but anol ext raﬁétcﬁileﬁe .y tf?\i txgrpn}let rpcych 1n %\eﬂt ‘H fESS of

this inventiofn bardescnﬁeahma idnbengd frR@ncpEDL Chle shrﬂe acCdi aren& Qhd ].remma n<y1
rel atively unstthbl igves mlandso mhv cphmcnlé@dl kayl, agylt haraliat eqycl¢alisl, nlietejocsha then
neutral i sed bipd is copgs % f‘t“ésﬂlﬂ 3 ﬁqk’f‘lh agaffaxy, %H?H‘ﬁg 8%

o i bce TR R 3@;’; éﬁ}‘*‘“’tns e <

desirable to mh.ge Wid tspwxfgaroeuxso Shala/sy. ol hi Lgay;eaﬁa Wadjzen atom.
reaction condtStem%n@ \&miﬁﬁ) there is Wfsfribed agdep aw&t @d oaﬁd ntahéoraquemﬁg fphﬁseawas

evap- ci eﬁ%“l“ ves Biors & fopgf %ﬂaﬂgé‘i“héf rs E‘B o e “ ’(’i;mtifl‘;“‘ed%r‘%ﬁhédsyﬁfml ow
tenperature el cid mm dedbt onnﬁlceﬁe%endmg hde Of
course, |eave rtabted witR Wl @rbSfd boiA Sildride ©F &xtc%edlﬂa'@il Yikch as sodiugl Speilind, ar geI y
upon t he reacbromidt,ya exﬂphbdneamc{ dﬂcrn]de,%nr@m 5<ajd IUIZDGWI atunhltuuml, woammyagfl egeopo

ocqr N t pLute oni S UC
br own .45 Chezﬁcgg)ﬂc;hc%g rgx?:eg dnde nonlitmﬂtrc.:3 amxtneslgleg ttla minges. 1% PI nal ly
dried in a va§hidd from a lcklbdx rifhyB@in e,rrétﬁenzyﬂa

Yi el d, 3.55 Q. The nebalitii ctfhee uﬁemotwcuer yemayubda-mn hylaiminas fleaphenamﬂ'dge
pr oduct i nhi bfineset Qmpgyhds Ot gengralfornyla: aT,Ne gtbwyl bylqnegipmigs t‘h@'dEPsemf

nore vigorous concentration of 5 ntg./m 2 ietyla 2T t er
time with tne possi - : EXAMPLE g“’v%‘ti;m‘%:tg gnd Eid m Q,E,E%Q sone
of the antibiotjc 2:4: 5-Triphenyl - 3-f génydipeni ci I I | n substance

(sodi um sal t)(:'R The terrper ure ghosen ’lfhemrqsfhempqﬂw’e%l@ Pf°V1dA5 g otout BON of
2:4: 5 - trﬁph‘e.n 3 - fur /of’thé“g%? 'htP’? t"{‘é@‘trmp eE!"in
general not : %r%@m( 775, ) NIy ac gk 3 he)em ;a?m a mc
30[err] C and:\lkﬂ many c ses|a sui{a wadd addedqumtr kddGinidy Haflabi@si-t 0 a
stirred 3 cxl!amc acid is reacted \gggaquQ chloride, 85

19 solution of 6-ani nopem 8TTantt ca 'i'd g) y‘g‘feoxfc a'gg‘eo dfe KAMPLE 3
35 in ferr] aqueous sodi um bi carb at&mzjg.g y {

2-Di met hyl - 3-i ndol yl penicillin and acetone (40 m ). The m xture was
A solution af 1:2 - dinethylindole - 3- stirred for 4 hours and then
filtered. The carboxylic acid (3.78 g.) in dry benzene (50 filtrate was
extracted with ether (2 x 150 .) was treated with thionyl chloride
(3 mL) The aqueous phase was t % /t and pyridine (3 drops),
refluxed for 4 hours 40 et’here a{”lj brought to pH 2 by adding

and evaporated under reduced pressure. The di lute hydrochloric acid.
The | ayers were residual crude 1:2 - dinmethylindole - 3 - car- separated

and t he aqueduS phasé was extracted —bonyl chroride was di ssolved in dry
chl oro- -



with two further 50 m. portions of ether. form (33 m.) and added during
10 minutes The conbined ether extracts (which at this to a stirred
suspensi on of 6-am nopenicillanic 45 stage contained the free
penicillan acid) were .acid (4 33 g.) indry chloroform (100 m.) and
washed wi th water (3x25n1 ) and then triethylamne (8.4 m.). The

m xture was Shaken th sufficient 8% sodi um Q;zc/gr bonate stirred at
roomtenperature fqr 4 urs_and 15 solution to”gP a-neutral agueous

phase then filtered. The orange-brown filtrate was temperafufzHis afjbient Eiwgerature.  Since
neutral aqueous |ayer was shaken wigh sufficient Nthe ?fcﬁermgtyrqc@ ‘ﬁé’*’d‘"e ‘E“}gwgs
separated, washed with ether, and. €yaporated to gi \Z@o’g @m%éﬁ H%ﬂe, ec’fo pc:
pH 2. The at | ow tenperat u!e d pressure. Thgyhe §,’é procésayﬁsq, fom 6 to 9,
separated and the cthl orof orm 1 du%ié*foo ried in vasdghiovsar coivaipthobo ghieved by

sol ution was washed with water (2 X ) 20 pentuewe debufies, [fesggramplpyea solution of

crude sodiumsalt of and then shaﬁer} with sufficie ﬁEf’éB‘&s“ a sodijim phosphate
5 - triphenyl - 3 - furyl - penicil 1fn as a sodium Acﬁ,@({ubq{a@&,@ RObfethi @Neoh@nicnt
give a neutral 55 . white powder (7.42 g. ) (OIp| ealvehEfdr the reasism Put aalyd@oUSZanc
phase (pH 7). This final a eous wi t h hydr oxyl agtiene tmg thernwigh an organic base may

benzyl penicillin  solut %meo \am(#es gﬁjmq%o:ﬂﬁc é}{\ﬂéfg éfncli‘ozs)z\gl eoB;:hﬁtﬁmﬂ sba::

i ndicated a purity of "3@% of the eene eRrehiQll) GAMEmE hx@awent being
crude 25 The produst |nhi-tpi&ey ﬁlph Qalh adéd eﬁnﬁldyetilm Sadtbne 0fnd] rricthylamine or
dimethyl - 3 - indolyl- 2:Ae lhndhyltth!taq)h 3 -| capboxylig Ntigofbm and n@thylammc have been

foun art ful,
penicillin as a yell ow bro ol id T\{\@ aboxy?lf_l lg, %%nm prepare the
Fied over 0% ﬁ’ﬂélh dnthtion liquor,

meg. /m . HRCAVRY
The 2:4: 5-triphenyb- 3-4; UE @;ﬂxcthyf-m -nyi'ode- 5 Vﬁﬂid;@hc ch@xlt ingd6-ding@enicillanic & dr one of

in this Exanple was prepar&ill by wa ri met riits intmyegipie copgeptpptes. "
hydr oxyl ami ne ing the &ﬂr‘egﬁﬁﬂ‘d’i’ﬁ{j’mca@?d CanEYHC thT nj‘f""“‘&%aF’f‘i‘g‘é’l‘h llustrate  the

benzyl penicillin standar &85 efl el QEdigle. Andrpd tFace of perivbing,
removing it to be aheut & doAdlde. 65: 6-Dime@N G5 o5 Ghg@Rillin

in vacuo, and crystalli smgCthhxe 2:6 - le@M&)ﬂdw PHER, r es@efiver fatbm

1sodehydroacety1 chloride

i ght petroleumto give 0 31“@ gent jojutd
needl es, mp. 97-98 err] E} acxd 1mct ylp)razofg\ - Q- car \:)Iilc mk,&?‘z c?é@r him, 1(96%9 nZlS) 352

Agent . 3:5 - Dlmcthylzmm:“?m/ l4SI Qﬂé&yhspéﬁll snrred ice-cold mixture
No. 25049. A D. 1960 acid | mpr. overrenméﬁ-amlnmenlclliﬁlnatar-‘lg?f% 6%0g.), tricthyl-
Penicillins W, BEECHAM ﬁEi’éEA'I{e@H ZABERATEIES - Ro aQ%ﬂQlﬁ/'S n%téélry orqlpym (60 ml),

mixture was surred af ‘room tem-

870, 395) and is LIM TZEB\‘@;?‘ 3V\€§£oxﬁgggd Br ergt & dfor 3 . After concentration
particularly concerned wiz:h -ADUEMGL@BLne /5 - carboddlicl 2 $@%0 af rdBl deinfdiature, the mixture

Conpany, do hereby nent odcid he i nvention of our Spewas fhakeat wdn wmr (120 ml)) and the

declare the invention to %8 - f‘m@@q‘?‘ﬁ’ht‘%e‘* -111 2 /a3 Wty s o, Tﬁg aqueous phase
st at enent © - oxylic  aci n said co- @v(% éﬁlﬁ& dition o
Acridine - carb!)?hcp&rd ar th ether

This invention rel at e tcnnmmbep@mzﬁl 3l caBoxyllclAili2/ 602 momayﬁ,usl&a@p bhaﬁh 28\30 ml.).
penicillins and is cdismemhdd oo fpéricilimsiofrphe gveaarentlt iwas_den cofred heth ereplg(30 ml)
formul a: inventiorg pave showp @| ‘ﬁcp\lgg Qd(ganfa@% | ﬁc{{epﬁ% Eeé ot 3 N hydrochloric
S fi at they arc less rea stroyed act ayers were separatcd and the
peci fication [ icillinase tban the convennonal Pemcﬂlms aqueous phasc was extracted with two further
(1) and non- tOX|36 &indsv.t hereof , where Z I's theo ofll Ybsiena6y butandll alThy |combined

het erocyclic, hydroxy, Sincr cotnel L0 the aanbmnbsmbstancteed butarrol (grrsagly s@whichutag dhis stage con-
al koxy, aryl oxy, aral koksg,‘l for prgcess pf H“ pion are  t3ined gheqfirss Prepicillip jag W“as}md

& cbm 1 wat«..r JIml and thed, neytralised by
1

vely uns dil
system and Rlerr] and Rifdef d’ﬂgﬁncal %Qﬁ%ﬁ }e&ltm 541 Jﬁgﬂ i} 82 Mmcax%%é luflon (20
acyl - 85 the same or0didks & itibionstdlye iteR Casiable ad k)ﬂl) wntﬁﬁﬂgdﬁ'&;s shaking. The layers were
al koxycar bonyl, al kyl sulkhshsonspictiongponditions which are 2@ffi- separated and the aquecous phase was evap-
905. 778 ciently moderate to avoid their decomposition. orated at low temperature and pressure to
’ The reaction conditions chosen will, of course, leave the impure sodium salt of 4: 6-dimethyl-
depend largely upon the reactivity of the =-pyron-5-yl penicillin as a hygroscopic brown
45 chemical reagent being used. In most solid which was finally dried in a vacuum
instances a compromise has to be made desiccator. Yield, 3.55 g.

between the use of very mild conditions for The product inhibited Staph. Oxford at a

a lengthy period and the use of more vigorous concentration of 5 mcg./ml.

conditions for a shorter time with the possi- EXAMPLE 2
50 bility of decomposing some of the antibiotic 2:4: 5-Triphenyl-3-furylpenicillin
substance. {sodium salt)

The temperature chosen for the process A solution of 2:4:5 - triphenyl - 3 - furoyl
of the present invention should in general not chloride (5.77 g.) in dry acetone (95 ml)
exceed 30°C. and in many cases a suitable was added during 15 minutes to a stirred

s 4 B
/ . .\\ horlora Lehang
1 !




nitro group or a halogen atom Alternatively, acetone (120 nml.) was added

gradually to Rlerr] or Rlerr] may formpart of a further sub- a
stirred sol utiion of 6-am nopenicillanic acid stituted or unsubstituted
cyclic system:fused (4.32 g.) in 3% aqueous sodi um bi carbonate to the
ring containifg Z. . (1l6dsphys ) and acetone (50 m.).gnhen

addi- 5 V‘é have*now-f'ovnd—thar—certam—mrrpmmds—ﬁ—on—vmr‘ete t he

m xture was ‘st |5‘|"1‘|“§$E| °é§‘aﬂ’m°l’em°‘f”ﬁ‘t #Hin th o EXAMALE 3 1) posdess
dium b “f{ 9 Dyl 3-inddlylbenicn p
room terrper a_t Fm aEc‘&f %4% MRS qf mixt r]wali Ragoﬂxh&xurgfa Zy-m ?mu:n:zéw -
properties. . stirred Bxurmaxts &dd \theh IMilerded1 € THe 2 chb&Q@c seid 03 78 cgr)lxy &nzene (50

Accor di ngl y 5t tﬁd;rapr\slsemactcdrmémtheo@ OI50 Wil e sml.) ags Ben’él ned.

; The a S cr i Ti s),_ reﬂuxc
This aqueouh ggem ig or;qht b,f%'céﬁég ang g’ap?rﬁemrc’lﬁ reduced precsure 'Hﬁ \;683
covered wt et he layers were residual crude 1:2 - dimethylindole - 3 - car-
adjusted to QH s&aﬁyd hidah ddoﬁsl phise @hs dxtractty dranyl chloride was dissolved in dry chloro-
chloric acid Avﬁtheqwo Semtur ét)lmlg pomelslcéye@res foime(33 ml) and added during 10 minutes

a stirred suspension of 6-ammopemallamc 45
aqueous phade vi& s e meédc':fe@ Phep.

o] g S e ﬁ}%f BRI (e

=l

sol utions (wWhi gkikehtwithhsufficiént ag,esoﬂiﬁﬂﬁaﬁhrﬂ herred at room tempiritGre f&en héuksl dnd N
acid) were was héutww tOhgtwataeneutrS agueous phase ahed filtbredy ﬂ"bubmme1bm'd fibyateswa ki ng
with N v (pH B Ea r:ﬁ‘é?ﬁ‘%t layeg o¥ agt sbﬂ‘iﬂ’( ish P 'zenth dro;?loznc g}c}:‘d 50
Sucovs phase (RSB BUF ST ey R Ml el B RS
evaporated at |dGéN'.¢a€mH&f a Hﬁc@o phosphorous solunon was washed with water (Zx 50 ml)
pressure to be@meoxidqeo dqazpdé!c sondé satiums sglttof ofand @un shaken with sufficient §9 aqueous

( I ) 5 - rrEt h ._5 -Smphe fu%loﬁfenr‘ncx llgcﬁ(a c%;;g%) ;::eon(ate solution to gl;zlaanizézrﬁsl 55
cillin as a m ey ,ayg 4 Setlendtily sep:;%za&maﬁc&mﬁ fokdl s

t her eof , v\/nereS Rk iy Jof 369. vacuo t@i{lﬂfatu 9 hQfuttSopent eidele The
are as def| msd a'ﬂmvpmduct inhibited Staph. Oxford at pediguett of 1; 34 dgleyhslwai; ets!plwhat ed
by colouri-¢& 3 mcg/ﬂ*resé’é Qha§ msg-/lheandy ‘Ei in B é‘i‘l‘f"f’hB'i"?‘;]“ fRligly ¥ wd - 28 o 0
with hydroxyl afRk B¥afaie/Al 65 Cm)aebg‘ £ °f%°’““'rr£‘*"° e

described in bQBZry{hBeﬂ'khxﬁﬂ)l& Whsnpré&phdd 8 kvknd O b&h&hﬁuk 6@ Weth ApgrbiyRaint on No.
11412/ 60. 3Bx dngplues cofespopdinge . acid thh:aﬂwbwtylag:cmaelmymmlin srengard dndiqayst oyed
to It i nhi b@elerdieanaph*r%ﬁfowad'a% TemeviR c dihie (g about 707 £%U§RﬁrrﬁE he new

f

. . Ao bs) d N R
penicillins ar é‘;ff“fi,,f,“gm ‘éfi,fo@ g,gn ZEE g./m ., AbHER disci 11 n-
5 - nmethyl -{ 3needi)) 19 - car- resiCiadd ﬁteap.hgeml gts 1. 25

ncg./m., and t he boxyllc aci d
benzyl peni ci‘l I i n- re5| st ant St aiROVISIONAL 3BECIFICATION5 - di phenyl i soxazol e -
4 - carboxylic ntg./m. aNp.@5049. A.D. 1960 _ _
EXAVPLE 2 3:5 - di iiﬁ@?ﬁ SMENEFH 6r reldting*R Poxtidillins 3
5- Di phenyl - 4t soxazoIEy Apen| gcl
CH RES H LABORAT IES 0. 2

u We, 7 0. 870,395) and is
(AB. 1413) Livitep of Gr at Wes Ro d, ., Brentford, E-h_ée §179$a§%ﬂed wit a develop— 75

met hyl i soxazol @iddlesex? =5 Bitth pahy, 3o nereb§ll HeSA%RBR bour Sgkeifidlion No. 4 -
car boxyl i ¢ aci declare the invention to bc describediroomy | 11€2)6or i de (750 m%‘ ) | n acetone
(oot 5 to%h 5 Tt SRORY i toopew rmvclukpéoxg@é\g %“%ﬁ%ﬁ,&d LR
ropw se 0! )

6- anm nopeni ci I Iram,,cct gfﬁhr é’g‘é’?‘c it butyl - 3 - %
phenyl i soxazol e - 4 - car- aqueous SOdI um bi car bonate solution (23 m .

80 boxylic acid and acetone (7 m.). The
m xture vvaslstlrred 30 5 -ce'[‘koxy - 3 - ne/gﬁ\sowole - 4 - car- for
3 hours at room tenperatures and\t hen 4ci d

worked up as described in &arrp -1€0-tNy- EE‘"’I" 3 F{et hyl - 5 -

"':a

nmet hyl t hi oi soxazole - 4- g v»é‘ pe SOdI upn saft of B: - di phenyl - 4-

car boxylic &cid. i shxaz IyI ' gg%rplllln as a cream -
col oured 85 The follow ng Exa Pes I TI u%*? the solid (890
ng.). Colourinmetric assay with 35 invention. 6 ,

hydr oxyl am ne against a benzylpenicillin EXAMPLE |

standard i ndi cal gonq :Eygalltg Qt)f%x% the aralkyl, heterocyclic, hydrox
5- Met hyl - 3- pherg ‘ﬁ ¢:4'ol‘p S 6abs héJl p&neh/ﬁsh s stluiad :fkycl)x),acy',loxy, arilkoxy, mtt’:crsc’a . liyllh{vgo)
RONALD SM THERheterocyclic rind syssed ardi R'nandoR? 4re - afﬁihlb;y?ralkylt&o, agplrayn thm, acyl-
Agent for tH8 Mspring amdifereng@nd pre gach 20| atkyld - @minbo rajoxysirbagyly d@kylselahoas %.) in
Chartered Patent Agent. Leam ngton Spa: Printed for Her

Mpj esty's Stationery Ofice, by the Courier Press (Leam ngt.on)
Ltd. -1962. Péblished by The Patent O fice, 25 Southanpton Buil dings,
London, WC. 2 from whi ch copi es may be obtai ned.
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NOTI CE OF AMENDVENT
905, 778
Conmptroller-

foll ow ng cl ause:

General ,
Application to be amended so as to convert
Addition to Patent No. 870,395 into one for
headi ng of the Speci-fi@ation has therefore been WkET8ded by deleting the

: Al
h aloIl
At t ent i“on ﬁ%’“gﬁ% o b

1958)
Page 2, |ine 40, fovr
m)" read "(60 m.),
"di et hoxy" Pe? e w thapyertain gempoyRds t
Page 6, |ine 30, afterfa,gc,ing,iwar'fn% g Ehﬁal °r£;e mess
"m.)" insert full st op Accordmglyl?ﬂ@@)r
"(12.m . )" Page & pehicitlios @8he géadral famtild: 6 - drs
line 39, delete whole |ine Page 15, |ine 82,
"35[err] C Page 18, |ine 100, for_" portron"
Page 18, |line 102, for "where" read " J'HE PA
_ 3
R €O. NH. CH—cfi c/
\cu
R? 3
CO—-N CH.COCH
an

15

25

35

40

The Decision of the Superintending Exam ner,

SPECI FI CATI ON NO.
acting for the

dated the 28th day of Novenber 1962 al | owed—the——

it fromone for:
a substantive Patent..

a Patent of

i by d

th?o%? %t BFB Jv§st t.;'dd‘!d"lgyadual.ly to

QWhiFtEH QJ[u'thH 6 6-Smifidperidilnic acid

" gtitdted' orf ﬁﬁﬂ:sntﬁled gychc system fudeh Q4R g.) Inn3s} Bdyeofs gpditing Gigarbonate

to the rng e'nmg Z ine 54, for

and non-toxic salts thereof, where R! and R*
are as defined above.

The compounds of the present invention
may be prepared in the manner described in
Application No. 11412/60. Examples of
carboxylic acids which may be employed to
prepare the new penicillins are:—

5 - methyl - 3 - phenylisoxazole -~ 4 - car-

boxylic acid

3:5 - diphenylisoxazole - 4 - carboxylic

acid

3:5 - dxmethyhsoxazole - 4 - carboxylic

acid

3 - p - chlorophenyl - 5 - methylisoxazole-

4 - carboxylic acid

5 - methyl - 3 - styrylisoxazole - 4 ~ car-

boxylic acid

5 - t - butyl - 3 - phenylisoxazole - 4 - car-

boxylic acid

5 - ethoxy - 3 - methylisoxazole - 4 - car-

boxylic acid

3 - methyl - 5 - methylthioisoxazole - 4-

carboxylic acid.

The following Examples “illustrate  the
invention.

EXAMPLE 1
5-Methyl—3-phegyl-‘%-1soxazolylpen1c111m
(AB

A solution of 5 - methyl - 3 - phenyl-

isoxazole-4-carbonyl chloride (4.43 §g) in

" (tﬁs nﬁr)

& ml). When addi-
mixture was stirred at

ours and then
nﬂl), only the

acetoq:e

fwu |cﬂr@r

t invénkiGh Prividel Ol‘aqueéul 'thise péingr eanled Thls aqueous

covered w1 mlh) dand
ed it he a ydro-
3t ac%glfé f e ag OQhe layers, the
ra%@&i Qlﬁa%ted with two further
5okl I:EEFdsGEgzther The combined ether
solutions (which at this stage contained the
free penicillin acid) were washed with water
and then neutralised by shaking with N.
sodium bicarbonate solution (20 ml.). The
aqueous phase was separated, washed with
ether, and evaporated at low temperature and
pressure to leave the crude sodium salt of
5 - methyl - 3 - phenyl - 4 - isoxazolylpeni-
cillin as a white solid, “thh was finally dried
in vacuo over phosphorus pentoxide. The
product (7.34 g.) was estimated by colouri-
metric assay with hydroxylamine against a
benzylpenicillin standard to be about 66%
pure.
It inhibited Staph. Oxford at a concentra-
tion of 0.25 mcg./ml, the benzylpenicillin-
resistant Staph. 7at12s mcg./ml., and the

benzylpenicillin-resistant Staplz 2 at 125
mcg./ml
- ExaMrLE 2
3: 5-Diphenyl-4-isoxazolylpenicillin
(AB. 1413)

A solution of 3:5 - diphenylisoxazole - 4-
carbonyl chloride (750 mg.) in acetone (16 ml.)
was added dropwise to a stirred solution of
6-aminopenicillanic acid (575 mg.) in 39
aqueous sodium bicarbonate solution (23 ml.)
and acetone (7 ml.). The mixture was stirred
for 3 hours at room temperature and then
worked up as described in Example 1, to
give the sodium salt of 3:5 - diphenyl - 4-
isoxazolyl - penicillin as a cream - coloured
solid (890 mg.). Colourimetric assay with
hydroxylamine against a benzylpemcxllm
standard indicated a purity of 519

RONALD SMITHER,
Agent for the Apphmnts,
Chartered Patent Agent.
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