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35 hydr ocar byl i dhal osi | anes in fact useable for preparing sol vent
sol ubl e organosilane 35 derivatives of 6-APA which can be acyl ated and the
acyl at ed products subj ected to hydrebysis—etr—atcohol-ysis—to~girve — =
icr | I@ns but, noreover, they result in excellent yields and purity of
4FrRal; pegnicillin products. The well-known "silylated" derivatives of
'nopéﬁFcilIaniC acid are by 40 ~definition tri-organo substituted . - .
. trijmethyl silyl-) derivatives of 6-APA as to 40 avoi d conf usi ' :
desi gjate t hé products’ of 6-APA or_a sal b266H& eof and a tr-ihalo-"silaxrw]%-2
i di hgl osilane as "silenated derivatives". The present invention _
' {a process for the preparatiﬁp of novel organo- silane penicillins

tthe gdneral” formula: - = 2 (7] R D :

- 4 a IM*%; :ﬁ\j%[qﬂ$%mM[aﬂis
Jalkyl,. aryl or aralkyl; Mdrr) ?Ejra445€ﬁ? alkyll, aryl or aralkyl;
i sjan acyl residue (e.g. an aIkanig%:F&FuyL-em—apaLHﬂnoyl residue .
$ car] be substituted) of an orggnic gcarboxylig aciygl; |Wis hydrogen or a
ifal 4f the forrmula: [err] [err] | rr] a [¢rr] have the
idefined above and X is halggen) mis$ 0 or 1; n ifd an integer. from
ip is 0 or 1; and Y is halogen or a group of the formula: [err]
keini[err] has theheremaRi Bchydiegennakll, albyd \boe haralkiyli IR? i Baldgén) Wik P syl dradralkyl;n
ngal (1) 10 - R* {i%?n sobleresidue (c.g0amplanpyli grof) or rardlkanqyb residpehwhichl caarkt t he
“§ree lval encies - ar ¥bstititediyof, ag;opgapic cashoxylicapidy ¥ is E’(S‘H"ﬁf"e‘{’é raflial of the formula:
gund;; (2) when n is nore than 1, the noietges A of the additional
grou@s Birecur in random head-toward-head, hephd-toward-tail  and

)

tail 4t owdrd-tail5disposi- tion; 15 ®3ySi] i s not hydrogen when n is3
1, afd Yijis of formula (111); I _ 5 (4) mand p are al ways
equalf angd (5) when [err] and [err] are'both selected from al kyl, ggryl and
aral gyl , {Ra contains an am no group on the a-carbon atomto the carbonyl

grouif of {the acyl, e.(ghereit Rhaed/ RS haye dhe| megpings deff and & s dglegen)ap is 0 or Mihj ch
conpr§ seq acyl ating & &8 PEEgJIEH b Brg# déﬁFﬂﬁsygﬁg%$ﬂ8b%ﬁ?ﬂﬁﬁl fPEie o

de- #0 divative of general formula (1), in_which [err W mn, p, and Y
have § he jmean- ings defined above and prggiigg (-4)-. ( %, (3) and (4) apply
but i widich [err] is a hydrogen atom V“tjk h 3 AC kL deri vative.of an
orgarg c garboxylic acid [err] (where [eréf”} s ag¢yl group e.g.. [err] is
an alXxyl-j aryl or arlkyl radical WhLQ&—ﬂﬁA-me—jiLl-ze suq ituted, it being
undem;todd that [err] contains an-am no roup on tiHke [er@? 25 carbon atom
to thg cdrboxyl group when the organosil‘ane 6-anin8penicilranjc acid ,
deri vative being acyl d both of [err nddL r % selected fr %ggkyl,
aryl fna [ar a kyhoar iR tars, By s EAEL BIE Ay BB ER AR
The agyl at ed conpounds of t joireddogeder geosplad a fyclicRothgum;e novel conpounds 30
whi chijcad be hydrol ysed @& o lipmgrs apntle iw@eﬁfﬁehiott!lblaﬁdi@%im@um_ recur in
i nven§i o also pro- 30 tria:,:lxl lom ead-toward-head, head-toward-tail and tail-toward-tail disposi- _

L 15 (3) W is not hydrogen when n is 1, and Y is of formula (IIT); 15

(4) m and p are always equal; and
(5) when R! and R? are both selected from alkyl, aryl and aralkyl, R* contains-
an amino group on the o-carbon atom to the carbonyl group of the acyl,
- e.g. alkanoyl, aroyl or aralkanoyl residue, '
20 = which comprises acylating a corresponding organosilane 6-aminopenicillanic- acid de- 20
: givative of general formula (I), in which R!, R%, W, m, n, p, and Y have the mean-
ings defined above and provisos (1), (2), (3) and (4) apply but in which R* is a
. hydrogen atom, with a reactive derivative of an organic carboxylic acid R®~—CO—OH
(where R*—CO~ is an acyl group e.g. R® is an alkyl, aryl or arslkyl radical which
25 ° can be substituted, it being understood that R® contains an amino group on the a- 25
carbon atom to the carboxyl group when the organosilane 6-aminopenicillanic acid
derivative being acylated has both of R* and R? selected from alkyl, aryl and aralkyl
groups) preferably in a non-hydroxylic organic solvent. .
2 .. The acylated compounds of the above general formula are novel compounds
30 w(hlch can be hydrolysed or alcoholysed to give penicillins and the invention also pro- 30
vides the novel acylated compounds per se. ~ r .
Preferably, R* is hydrogen, lower alkyl (e.g. methyl), phenyl, lower alkylphenyl
_or benzyl and R? is halogen (e.g. chlorine), lower alkyl (e.g. methyl or propyl), phenyl,
lower alkylphenyl or benzyl. The term “lower” alkyl or “lower” alkoxy as used herein
35 meaning that the radical contzias 1 t 6 carbon atoms. Radicals containing 1—4 35
carbon atoms are preferred. , : '
The starting materials which are to be acylated in accordance with the invention
are therefore compounds of the above general formula (I) in which R* is a hydrogen

L.
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Although the silenated compounds” have been prepared successfully using _onc-
half to two moles of halosilane per mole of 6-APA, it is preferred for maximum
eﬂic:ency to usc appro*nmately equimolar proportions. Suitable acid acceptors include
ammonia, organic amines, alkali meta! carbonates and alkalin¢ earth metal carbonates.
In general, it is preferred to use about two moles of an acid acceptor such as an-
hydrous ammonia or an amine, sach as tricthylamine or diethylamine, per mole of
halosilane.

A wide range of anhydrous non-hydroxylic oroamc solvents are suitable as
solvents for the silenation of 6-APA, including hydrocarbons (such as benzene and
toluene) chlorinated solvents (such as methylene chloride, chloroform, ethylene di-
chloride and  chlorobenzene) ethers (such as diethyl ether, dioxane and tetrahydro-
furan) and other conventional solvents (such as methylisobutylketone, dimethylform-
.amide, ethyl acetate and acetonitrile).

R Among these sclvents, methylene chloride, chloroform, acetonitrile and  ethyl
acetate are particularly useful. Since the halosilanes and the silenated products are
- decomposed by moisture ‘and other hydroxylic agents; solvents employed as reaction
media must be substantially anhydrous and free from alcoholic impuritics, Although
more than 30 ml. of solvent per g. of APA has been used successfully for the solena- -
tion reaction, the use of 10'ml. per g. is usually sufficient, In some instances;, however,
the use of hmh dilution will favour intramolccular reaction and silenated - derivatives
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can be acylated directly without filtration or concentration.
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an aci-d accept ¢r. Sui t el: réaag watisul! ﬁrahdih értl;é&:ex HAO XY biknaAdl ddrivatives
hal i des, carb-| 39 oxy¥ lsmmcardreadﬂlsi clatildia s, wids sxlecnhoxaﬁfruyxhhdrodestomhyﬁhxy)t la@dvents 15
carboxylic or i norgamsechaemélyler@s:b’em@, @}%R&qior 58 > acctam é“‘rﬁé‘iﬁfﬁ: )
esters, | aCt.p;m:S and I it??ﬂzﬁ gc %@nﬁv kgtég‘ {; t gre largely insoluble
N, N - car bonyl“d{ i mi daz Gl RexancFiad cjdbespicE PR Rlsk@n i BRRAG detivakived S, shéWH 19O -
acid chloride hydo ochlbermtd:&s:yamhramml@sxasl whlledurtb@ erfn yofl thighl qrigtr @APA on 20
suitable 35 for tal@nt ated products obtained using the reac-
35 Preferred o ganosy% %}‘l’fj:‘mﬂ@éﬂﬁf §§§£O§§S%L ° d'CB},Ef s"g‘;ﬁ’ lear '
where [érr] hap one ofa Quce xﬁvub&gce Evwhi ﬂrﬁn]h the mtaﬁfeelsm,wn
[err] and [err| @ase hyertgeniuas oﬂthmeneacactrkoxy and [ s 0 or i) 10 25
Lerr] ne and 15 (aWh v‘%gv aqq;ggm myi are prep‘z? rea ¢ levg::y
above and pref brably éi%fﬁ @gﬁs 'Iib fﬁa&ie desiva &@f&i&éﬁg el &ln
[err] is hydrofen, | ovigdrida) anON- hydride) of 4d ofg@iiié arhoxyhc acid in the presence :
5 (wherein q ik @0 intof eracxf(li rzmwt!tr thltaﬁleanﬂatpg eﬁ@tsamhwelcstb@:)'lhc {cid) halides, carb- 30
T an : L Y r ac
10 [er I’] (_""f‘er d n [er r:g{t}ér aé’s§1cht as tth esters anm lic"es actfm@":%d\%gbo:(a ?Zg l% d
[erf] .and [ .e.r rp are carbodnmxdes or N N’-carbonyldummazoles For the preparation of aminopenicillins,
: amino acid chloride hydrochlorides and amino acid N-mrboxyanhydndes are suitable
35 for acylating the APA derivatives. 35
) Preferred organosilane penicillins of gcneral formula (I) are those where R* has
one of the following formulae
@ | g |
‘he fore- ‘ R3O
er poly- )
ndomly Q—(Cﬂz)j—ﬁ— (@
m com- 5 : )
nbefore. ' : ® L :
I one- (wherein R¥ and R* are hydrogen or lower alkoxy and j is 0 or 1);
iIXunum . o .
include . (ii) e
onates. 10 o .
asl, an- ' . . 3
nole of —_—
nole o 40 - f : (m) 40
ble as I B
ne and 15
me di- (wherein R?® has the same meaning as in formula V above and preferably is an ethoxy
hydro- radical)
Iform- .
ethyl 20 o G . R
:ts are D
taction < >-_o_.cu___c._-.
‘hough ! : L - (m)
olena- o - RS o
wever, 25 S
ratives (wherein R° is hydrogen, lower alkyl or phenyl);



5 hydrogen or hal ogen, [err] in this fornmula preferably being nethyl
and [err] and [err] preferably being chIorlne in the 2- and 6- pOS|t|ons)

al koxg, phenyl .or phenoxy; r is 0 or 1 “and s is an |nteger froml to 3, ==

w4 he- provi sos that when r is 0, sis . 30 10 greater than 1 and
enrt is 1, sis less'than 3. Preferably, [err] and [err] are botq&
ﬁ?dro en-and r and s dre both equal to"1); [err] and (viii) [err] { 1) 15
| ustrative o6 some of the specific preféﬂh@ﬁMacylatlng agents which nay 6 7
b 15 : 45 used are the tollow ng: phenoxyacetyl chlori-de, , -—

{ 6- difmet hoxybenzoyl" cﬁWorlde ben zenesul phonyl chlori de
pherdoxypr opi onyl chloride, 2-phen g%yrylﬁ ,chloride, D(-)- phenylglycyl
Plotyde HCl, 1- anlnocyclopentanecaq -

c N-a-CJCd._Cth)I de HCG , -
2-an1}ocyclohexanecarboxyllc acid cﬁmfﬁ¢ﬁﬁg HCl I 2- ani no- 2- carboxylndane .. 5
a¢id 20 chloride HO, 2- et hoxynapht hoyl bPontde and
3 - di chl or ophenydnerely- qr’;p;nhy ePRSRT 1o Afld preferably & 280! €- 4--car bonyl cht ori de.
T ylation reaction preferably is carried ouf inh the presence of an acid
ag- ce¢ptor which nay b&the.sane .as or -different fromthe one enployed in. 10
p_epa'lng the silenated internedi at¢. For exanple, although a tertiary
afi nejsuch as triethyl- 25 Al S SU|tabIe for both reactions, the
u i a weaker base such as N, N-di —antd-+ne, myridine, -or. )
q line, for the acylation.reaction oftdn afg ord& hi gher ylelds ‘55 In
t feparation of a-amino penicillins acyTa{TBhgmﬁth [err]-am'no acid : 15
h&l i d& hydro- halides is best carried out in the absence of any strong base
S 4s the al kyl agwheRm. Ri Basl @€ kame feanig RE &f kel VID 2bNgGhi MBI Ad F0Yar€XCESS
S 4 amine, Bf pr élsieqxsn ob yraloaduli Ry nthBOformula_ prgferably reing methylwiddR'S aldt Rbf a5

bk qm ne. For exaﬁﬁﬁ@bYG?WH&“BH@“Hﬁ@e“ﬂﬁ1ﬁﬂﬂ§9hyl 30 7 20
. 661544 . 7 dichlorosilane and an excess

- n1 open|C|IIan|c aC|d t he addlgl n og 8 qﬁylvalent of - di met hyl - N ”

glige . 2HC prior, to acylatio A ot chloride HO increased. -

oyeral 1 yield of anhydrous- anpi-c in frénk7 to $% of theory. 5 -
eral, the same type of. sol ventsvare us ?or the acyl ation of the

ated 5 6-APA &@ ducts as for their orlglnal pre aratlon The

&ted penicilli dR°eare dpdqpsen, Ikﬂ ¥/>ZEd or 3
S2eh byie | celbdlt MR BT f‘%gr‘?gﬁ a@i‘g o Gmidlind, 10

.. an al cohol suc dagamaahmmsahﬂﬁmhmhtﬁlgoho to orntt e correspond|ng
&icillins, many of whjch are useful pharnaceutlcal conmpounds. :

Th;'tnllomnng non- Ilnt@th exanpl es” |1Iustrate the invention, it belng
unger$tood 10 that exanples-1 to 6 rel t Qy th > _preparation of. silenated 3
cogpodinds whi ch can be acylated i'n acco cCe W R the i nvention: EXAMPLE 1
ga ] liter, 3-neck flask fitted with stirrer, @hernometer, and drying
e, ;40.5 15 g. (@d4dihol e) of tr|ethylan1ne was added to a mixture of
4342 §. (0.20 nole of 15 - " =
1 .9 ( ) o ' <:;>h—ak—c__
3 . o _ . S | y
(X1)
15 Hlustrative of some of the specific preferred acylating agents which may be 15 ‘

used are the following: phenoxyacetyl chloride, 2,6-dimethoxybenzoyl chloride, ben
E S zencsulphonyl chloride 2-phenoxypropionyl chloride, 2-phenoxybutyryl chloride,
- D(—)-phenylglycyl chloride HCl, 1-aminocyclopentanecarboxylic acid chloride HC,
2 | 2-aminocyclohexanecarboxylic acid chloride HCl, 2-amino-2-carboxyindane acxd
20 chloride HCI, 2-ethoxynaphthoy! bromide and 3- (2 6-d1chloropheny1)-5-meth;hsoxa- 20
zole-4-carbonyl chloride. '
The acylation reaction preferably is carried out in th~ presence of an acid ac-
ceptor which may be the same as or different irom the one employed in preparing .
the sxlenated intermediate. For example, although a tertiary amine such as triethyl-. =
: 25 amine is suitable for both reactions, the use of a weaker base such as N,N-dimethyl- -~ = 25
= 2 ' aniline, pyridine, or quinoline, for the acylation reaction often affords higher ylelds
In the preparation of o-aminc: penicillins acylation with a-amine acid halide hydro-
halides is best carried out in the absence of any strong base such as the alkyl amines.
" In fact, it is preferred to inactivate any excess strong amine, if present, by addition
30 of a mineral acid salt of 2 weak amine. For example, using one mole of d:methyl- - 30




6- APA and 425 nl. of dry acetonitrile under a nitrogen atnosphere. At

[err], 25.8 g. (0.20 m)l e) of di rret hyI di chl orosi | ane was added dropvm se,
[err] the - |nso ule rraterral 5 was rem)ved by f||trat|on
washed with acetonitrile, and dried; werght 48.3 g. or 20 88% 7 _
theory for tifiethylam ne hydrochloride. Conplete water-solubility shovved

20 absence off unreacted 6-APA. To prove that the 6-APA could be :
r e- obt ai ned,g! tlae clear pale yellow filtratk26aé poured into 500 ni of 7

I‘(TE—WHT'ET—EI'I'(?ﬂ’d]UbLEG TO0 HdQWIthlm N HCL. Aft ng :
for one-hal f lhour l‘:s{’eea“déf’nﬁl‘f ac{fes I%@}A(ﬁ&g} Jaminc in ﬁi%ﬁmg’;l’ Sn}ca_ 25,
tion.,and washed wit s tg,lg faf wﬂ{ Qﬁc@ln@lonﬂk HCN\iatrg:ba‘d the46)ve5ug or
94%.0Ls 25 that use w&ﬁof%ﬁl@ ﬁsﬁﬁlpmmﬁfohﬁﬂ(}to si%immtomc assa¥ 998 nrg. per
mg.. EXAMPLE 2 Wen thel rgcm::eddmesarocf Bl Rots arg ety for. gﬁ’ tion. of 86 Al g
other anhydr qus or geihRA st Jﬂ 3 @1 ]aﬂﬁ"gﬁfl@se lfng “gféat),e her
derivatives ¢f 6- APATHARE" Amf,% omyouﬁd | aAQ hohoRSuis QWEhy G oot o Of
APA fromthejysol uti qﬁ’esc@ﬁspo dingSesicilli nbeﬂ ofwhich3ge 1@fuRebarinicoyical compounds
Recovery of $oligent Usékhe following non-limiting examples; ifjgstrate the invention, ‘it bmng?u ood 10
Met hyl ene chlfori de ‘that examples 1 to6 fjate to the preparation of sxlenag%&on&ﬂ_lfor Jput <

—.-V

(al cohol -fre¢) afylﬁth in accoxrdance with the mvenn%r}s% 35 Et hyl acetate -

2 hrs. - - 82% ExABELEDr' ohxartr)g]'eter ying tube, 40.5
thr. . 6@% Nmeh e er’  misture of B2 (030 mole) of 15
77% Li kewi se, u‘§| ng rryre;p ’8 Lrérinf anBH& erb 21008 5T,
reaction’ nedia, 1026 8 rcl jorosilane was added dropwxse, and then the mix-
EXQVRLE 3 ture was stlrred at 4S°C for one hour. After cool 1A\ 157Gt the @s te21a of

G- AR/’ 42587} - of episyicaed ot Grye kepd athoacey t°mrs & @ %t tvjj%r t@ %

treated with|2508 g. b of Ten X‘ﬁﬂ?ﬁ“& Xé‘ﬁ ey an ice was
refluxed gently for TROrhg §that G-BﬁACe&Ild)be ﬁ:kwmeh &Haaleamlefytmm lilmte was

et hyl . ani rie r ¢mai ned po%f-etiﬁﬁtoss'()ﬂ)lt\ﬂldﬁ eeztatef emdréldrlfs@d tconfé3 trh hadrof 25 ﬁflICI
i nsol ubl e. by{ 15 After/sgrring for d Jx‘!h feﬁoérfre 94<yr'\'/%}5hed25
wi th methyl epe #hl or Fofke wm arenial: ioddet gﬁg Bial ned Bm .

g.was unreacfed 6- APA. CRe precipltati ng add| ti ona tr| et hyl ami ne

hydrochl ori d¢ by adding 250 m . of et her a d filt erlt%(i &éy?mu

filtrate was concentratg’dﬂt @edﬁf ?i’éées°f }ﬁb}e% %E,
tﬁer@oﬂlﬁ )]

r gﬁ*m ge, S7. ? ‘?ggg:tl - @oﬁéﬁeﬁos Elﬂﬂstra%@ below:

L t*ﬁde by d| sgool vin dry ethyl acetate, filtering and
re- concentrati ng 50 to constant vver ght, 54. 193 jon o 100%31%’@53&“ The total
307 OF

amount of . trtethylam ne hhlorrde recov} d was 53.9 98% of
theory. The product was k% TNy @lﬁpf\pée) f ri abliepssol id with asml orine

content of 0j08% 25 - Ethylacetate Qahrgul ated for P2%r] C, 44.0935
H 5.92; N, 10.29 55  Diozane 1 hr. - Foul§é® = C, 42.93;

H 6.29; N, $.60 | M“hy"s°b“‘5’15‘f§t°*?‘f1| s sileralfed 6- APA was 't8nmpletely

soluble at [grr] in anhygeQus S8 VBRILSISHERIR SetfRYdifhe) Cang Hetehedes reaction
chloroform §arbon t ededia,ChAPA iwakerecodrdily | ene dichloride, 30

et hyl acet-atef tetrahydrofuran, dioxane, be zene];i 3‘tol uene, ' ' 0

di met hyl sul f pxi d&, di et Xllxmre of 432 g. of 6-APA, 425 ml. of methylene chloride and 40.5 g. of
tnethylamme, was treated with 25.8 g. of dimethyldichlorosilane at 10—15°C. and
the mixture was refluxed gently for two hours. An indicator showed that no free tri-
ethylamine remained. After stirring at 5—10°C. for one-half hour, the insoluble by- .

12y be 15 45  products were removed by filtration, washed with methylene chloride and dried. Of .45
3, bens , . the 44.0 g. obtained only 0.4 g.,was unreacted 6-APA. -
doride,” . After precipitating additional triethylamine hydrochlorxde by adding 250 ml. of
: HCl, ether anhydrous and filtering, the filtrate was concentrated to dryness under reduced

acid pressure at 25°C. The residue, 57.3 g., was freed of remaining triethylamine hydro- .
lisoxa- 20 50 chloride by dissolving in 290 ml. of dry ethyl acetate, filtering-and re-concentrating 50

" to constant weight, 54.5 g. or 100% theory. The total amount of triethylamine hydro- :

id ac- c chloride recovered was 53.9 g. or 98% of theory. The product was a pale yellow,
paring : fuabl’ solid with a chlorine content of 0.08%. _ -
tethyl- H
ethgl- 23 . - Calculated for C,H,N:0,88i: C, 44.09; H, 592; N, 1029
yields, - ¢ 55 Found: C, 42 93 H 629 N, 960 55
1ydro- : .
’.{ines. i © - This sﬂenated 6-APA was completely soluble at 20°C. in anhydrous solvents
dition i . such as methylene chloride, chloroform, carbon tetrachloride, ethylene dichloride,

ethyl- - 30 ethylacetate, tetrahydrofuran, dxoxane, benzene, toluene, dimethylsulfoxide, dimethyl-

-
b

o



1, 266, 544 23 acetam de, dinethylformm de and

acetonitrile, but largely insoluble in hexane and cycl ohexane. On treating

a solution of 5.0 g. of this di methytsi+arme derivative in 50 m. of dry %
et hyl_.acetate at [err] with 2.5 nl. of ethyl alcohol, 6-APA crystallized, g
rgcovery 5- 3.5 g. representl ng. 88% of the 6- APA used as starti ng i
.:;t.eri’ | ; iodometric assay, 5 884 ntg. per ngy. EXAWPLE 4 - 23 . By a §
§ ocedur e simlar to Exanplel a mxture 6 g. (0.10 m)le) of 6 APA_ '
13 mi of:
treated with aléan?:dsg duﬁe@ryﬁ&mﬁiﬁih@)m@fxceﬁﬁ&ﬁﬁ/ o RERl dhselabio fixDﬁéxhxﬁﬂﬁdWl th -
goling. After re- cyOokbdanexi ng gently for two hours and cool i ng t err]

k! b o 2 T e hisa; lgelnﬁss

eft 0.4 7. ofggyh; enera |on romthe ¢l ear

nal e yial | ow nmet hyl ene chl ori-de sol ution 15 ‘by pouring into water,

fifltrati on and washing the Whl te r[oduc \EX L1‘<‘:1(!e‘tone ffor&j] 5 1
| o s or "G oot e ket g et g Uple S e
% prpcedure g aﬁé&wﬂh\m" 1b iRl &Tc,&oﬁmlm c@élm@fmtéﬁi'es of 10

8! @

otrer hal osil anes i rﬂuphag@tly)for mﬁuyts nd lu@ltch.‘mx olssi ibsaloble meetial lvkeremoved

defivatives of 6- 2(py filtratigp ﬁﬂ%{? tha"P ng, ghlay ﬁbv?f?l“g_*}‘ oy efribe Ffethylamine om
at

: j- sojution as ill ?rﬁ’éﬁ ?FAPX? G éélge'agg %gﬁ:a;teelfogm etlxlvenBaﬁ'J?‘\ég stk

Ha osid ane Usetis by pouring into water/ fil#tion and washmg the white ith acetone, afforded 13
§ hyl. HI chl or osi | anel8.8 g. of 6-APA or 87%bIrecovery; iodometric assay, 993 nbgOper mg. '

Phenyl et hyl di chl orosilane - 2 hrs. BXAMPLE 5 - 88% 25

Me hyl richlorosiiane When the mcédurer Exa was followed subig't{?in equimolar amounts
25§ 2 Di phenyl di Cl'kaﬂﬂltlSetlldl es in p!;)cfe of t%ﬁﬁx':;yldlchlorosﬂane, solulgaleqd E%MPLE 6.
Di_-éhenyl di chl or20si | 2ARA w@b oBaiged s Ghobd hsmégx)e;anwasomd@esdunhnopuumtedtbe{om r] -20
toja mxt.ure of 21.6 g. of 6-APA, 213-n. mat hyI ene chj oride, and 20.3 g.
of 130 1 triethyl ani negy, Q‘ﬁm mxturewa Towed to PERTEKCFor three
1o@rs.j After cooling toMegnd, résilane t e i nsol vl e by- productg4ggas renoved by
fi#tration and washed \/\/Pllelnylm ithtrilagh| OF | dk.hrSRem)vaI of t8B%et hyl am ne s

{ hl ori de R#Pom t he 'ﬁ‘@gl‘c Pﬁﬂ ehy sol ub| Eﬁa- tion in gfkd water |eft 2 .

9.1 of unreacted 6- ABRHRAEEPRUEF". et hyl eh®chiori de solt#i on was

enfrated to dryness under reduced 35- Exapiegsure at [err]. The residue,
g, was freed of trDllétrkySdl@mﬂBndn élB(&:lfﬂ’@r d@ wghbadded @melanl 15‘1? 200

4 of dry ethyl acefdr ’ﬁ f’lﬁg ’6“ %{ vﬁél ghtgy
. triet a&n d or, thte 1

1700 T &' pPhanc opiim E‘J“’e Yifita L o e, i

gent of 0.33% Ca|cﬁld1hc&t Relmfvﬁlrof tﬁftﬁy]lamme lﬁ}dro&ﬂo@i%e frbin theOdkied solid by solubxhza-

: tion in cold water left 1.6 g. of unrea@ied)rdPA. C, - 59 77: H, N 6.10

el prae e guErEHEIE R b i

1 hydrofu Jpes) t@ &
i pn of 10.0 g. v&fghu‘, Ian gSThie @ﬁ:ﬂﬁtdwﬁs— Pile Qlﬂibw,\/fﬁib]e\/@hd witlh@ chibrineabntent
ene chloride WwOB3%0 nm . of cold water, 6-APA crystallized; recovery

gi 45 correspond|dmm%f§d é%‘lm%tsgﬁ Q:'%B@B us@cg &S R, :%@rtl ng

ial ;. lodoqstrlc assay, MCQ. Fied: rm;5977 H, 541; N, 6.10 40

The product was soluble at 20°C. in anhydrous solvents including CH.Cl., tetra-
hydrofuran, acetone, benzene and dimethylformamide.
On weating a solution of 10.0 g. of this silenated 6-APA denvanve in 50 ml. of
. methylene chloride with 50 ml. of cold water, 6-APA crystallized; recovery 3.75 g.
45 ~ corresponding to 72% from the 6-APA used as a starting material; xodometnc assay, - 45
: 976 mcg. per mg. o ) , -

ExaMPLE 7
- Ampicillin
- A methylene chloride solution of silenated 6-APA was prepared from 0.20 mole
50 = of 6-APA as described in Example 3, Without removing triethylamine hydrochloride =~ 50
by filtration, the mixture was treated with 26.7 g. of N,N-dimethylaniline, and then *
41.9 g. (0.203 mole) of D(—)phenylglycyl chloride hydrochloride was added portion-
wise over 20 minutes at 0°C. and then allowed to warm to 20°C, and to stir at that
_ temperature for 15 minutes. After pouring the reaction mixture into 1200 ml. of cold
55  water with stirring, the resulting two-phase solution (pH 1.8) was clarmed by filtra- 55
_ tion and 150 ml. of ethyiacetate was added to the filtrate,
: To this mixture at 5—10°C.,, a solution of S-naphthalenesulfonic acxd containing
52 g. (0.25 mole) of active agent was added dropwise while adding dilute sodium




EXAMPLE 7 Ampicillin A nethylene chloride solution of silenated 6-APA was
prepared fromO 20 nol e 50 of 6- APA as described in Exanple 3. Wthout

ot e - el B AN St 5 L

tTeated Wi th ‘2 =y of NN- dlrret hyI ( ne, and thﬂen 41.9 g. (0.203 nol e)
of D(-)phenyl gl ycyl chloride hydrochl oride was added portion--wi se over 20
m nut es at .[eEr] and then'allowed to warmto [err] and to stir at 'that.

tenperature fHr 15 . minates. After pouring the reaction mixture into 1200

m. of cold 3b “water with stirring, the_r | ting two-phase sol ut Rdn
(-p-H——i—S)—wasiclgarlfled byflltra- 55t|on%ﬂ’?ceﬁ‘€'%nm of \ e 2
adsmel akdd the FITTTal e m xXL.u t? Alm g bikla o of QlsUi1l70As@f stirring over-
Lerrl> napht ha enesul ¥1§ Mt heibrBltdC %olﬂtcte By flrattonasd washedaborpagblyagent
V‘l@:ig;rg%d d dropw se R rrhgd @hdllyitwith 2661 acomte. A Qample of the wet ﬁlter cake dned

e LY

5 -in a vacuum oven at 50—60°C. shcgveﬁél)ﬁ | on s
concurfently {o5mai rﬁ-aﬁP theje ]@Plclasvg t7"f 2 orS tof or,ﬁlgog adal gﬂtl,g 4t he
white crystal fine pr fédff Elm- 5 rnr,ﬁg,lﬁn&eca dw&s ed:hctt ha;hetdughl y

i | d wat pr and Visoplo J},oletlinylylemcoaft dried ampicilinngrhpdroys ampgnt B0 t er
cé,)k‘g %ﬁl ed 5 ,«I;O;r ISE%ag?\%hEDEMJ froo APt iodometrie asstib AR Pffe PEHTE PPYRY cakg
t oAft@né-ai n 106 1§. of C§ Per mg. t lagiliRCivad a8l prig§
ampamoped| i n or | 95% of  t %oﬁ%ées .&s i m&%ﬁﬁm a g N A mﬂuﬁcmseedgaqsl |
h&HBP n a nixture @fong r . | sopr opanol and 19. 4 trrgg%}.h. i ne
afe shiggon] for 15 m nut eskn cfthelr taaaiqzelus xpRAmEf
i sefrdrdanol 13 ThiS yi edisretyldiehlqrost m@Fﬁiﬂi QOW?% i?mex‘iﬂémsﬂlxg g. 0?5
83% of theor from%(g\ foo e)o%f r| ¢ fas O ncg. per ny.; bioassay,

10 1015 jrcg. per :
1Pakdmmgar abl ejresults were obt ai ned when tws éﬂl net hyl ani | i ne was added
pivesuf & tot he n t Sh.0B8NBola el abiyroteaat i on
t drhsloRt r ef0uk V2B rgl qorp ngA egh{% )6 he,n% ahybgiivs wex é?cgr rfellvwved 20
anpi ¢i | 1in was pr epas,e xiehﬁdﬁibhﬁlof 28.§ g;)fof ﬂsnethyldlchlorosﬂane at 12°C. After ;If&
di net hyl di chl prosi | aﬂennaasntltebre 3 'g dﬂ_b;mﬂacq)‘ TL f,rfg g,liogaésed

: ; i
to 51.7 15 g (0 40 ‘3?:1 actlvat‘gice(g&kﬁi);ﬁa F l n% ne was replaced
2,2' -diethy, &l yl chiiy to m £D(—)phenylglycy! chloride hydrochloride was added portlon- 25
EXAMPLE 8. ﬁp ﬁ(| in W%Q over 20 mmutes After stirringaut 88D forl an a@i‘“"(‘\‘@tlﬁ ?JCPPer

cont ai ni ng 0. D43 1ol enixshre awanyravred) oty k20 eﬂ of llc %{/ blg by f‘m c“ q,eand

2 0 . of NNdi met hyy msrarﬁiecvas?én FHRF FolfihE e c’lropvm Se

n of 25.8 g. “di met hyl di chl orosi | ane at [err] After re- fluxing 30
gea{n yofor sgne Bour, the ni xture was cool eBxAMBLE 8y r der cﬂ' trogen, and -
1%thylene of 3. 1; N sol ution of ﬁnélrh in 'th 0?‘;‘; nj‘é‘ﬂé“ ,@lgrédrhogp@tw}ngge '
chiiizzde was added to.i g‘ by ?béd gﬁ u rem@¥ing me me hydrochlor#lié by
[ felideeq 41- 9 gi of I Ei QY whs rgoohbsmudmdemdvalsn #6.d el (0. 20(51 25
PGhloti@N- 35 W 38 ovamlezoofm amm'eﬁ-cycmdxetrecad:toxyﬂlpr rogh s fgfﬂe
acdistanonal 15} ni nut eportiopeseraues 20 ‘Wa“g“ 6@} wg’ﬁ: o trau '
i CEMiEAk er andj convertrgg‘a&‘:% a@g&‘;”‘.“‘“ “’as °“r l@yﬁymld aagibibed | h
7, yield, 80%of. t heory,Af aaﬁ@amm@l&?at mlcg: tpepro w3 @ollected Boﬁltfa‘})m’ WaShed 40
EXAMPLE 9° | 40 and dried; yield as dxhydrate was 59.0 g. or 789 of theory; purity 95% by mdo-

40 _ metric assay. _
» tetra- - ' ExaMPLE 10
o _ 6-(2-Ammo-2-Indancarboxaxmdo)Pemcnllamc Acid
V ml of ‘ . _ A methylene chloride solution of silenated 6-APA was prepared from 0.10 mcﬁe 5
375 g - 45 of APA as described in Example 3. After removing triethylamine hydrocl:lgr;)de hz
C assay, 45 filtration, 13.4 g. of N,N-dimethylaniline was added to the filtrate followed by 1t ¢
' addition of 24.2 g. (0.104 mole) of 2-amino-2-carboxyindane - acid chloride hydro
chloride in small portions ov;.r 20 :gg:ﬁ:i aaltlgor(n:m?:‘gei mixture was allowed to warm

: 50 o m‘}’\n;t;:mg:;?f:éef;ed :uxrfbe(;'r 2glutxon into 200 ml. of ice-water and filtering the 50

0 mole mixture, the filtrate was adjusted to pH 5.8 with dilute sodium hydroxlde solutmnci

hloride 50 - ~ After stirring for 16 hours, the white product was collected by filtration, washe

d then : with water and acetone, and then dried; yield, 18.6 g. or 50% of theory. The purity..-

ortion- ' * _ was 969 as determined by iodometric assay.

at that : _ ) e .

)fﬁl?;;c-l 55 : 55 g ' " ExampLE 11 . . - _ _55_

‘ainin, E - Substituting 23.0 g.- (0.20 moleﬁ?lc:gélt?!yld1chlom51hne (CH,SiHCl.) for di-

odnmg1 . ' _ methyldichlorosilane in the procedure. of Example 7, 48. 0 g. of ampicillin anhydrous,

.
R A——
i

corresponding to 695 of theory, was obtained, jodometric assay, 1004 mcg per mg.
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t hed ambér sol uti¥¥n into nqﬂ';lszﬁ’bfetriﬂwémmt er afvP-dmidot k2,3, H@ribpdro- 50 M xture, 1o
thejfilfrate was adj ustedgidi B, aghthiia #¢idyi | ut e SgRsgfiownd-mapbithonidaieenis ol ut i on.
i | After stirring Tor 16 hours, t/E*™h?*9% product was
gected by filtration,2-asshk2j3 Metdihyddat er  ands-@Catinte 3 ARGl agn dri ed;
yie}d, 18.6 g. qg 50% of @égg—cr}am:cpm ty was Z%@ﬁ@n@ﬁhﬁ?%ﬁﬁd by -
i odpnetiic assay’ 55 ort cillanic acid EXAVPLE 15
| . A ~ 2-amino-4-phenyl-2-indan- 99 AP Eildad-h 3§t ituting 23.0 g o
£0 npl e) of net hyl di chiathoxybic hdhehldrige HI f or d@boﬂﬁggf(gji LifidatcOdcasi | ane in
: r

cedure of Exanpl «g_ 7 8'h0 ., of anpicillin anhydrous, corresponding
bf. theory, was o tﬂlﬁﬁb é’ Zg' WY c asshbpdandemingd-ghengryr2-ny. 10
4 o e d Qﬁﬁgez%’dc giwx%%gﬁ%n@f %l lowi ng the
ire .of Ex&%pl e 9, Zsminodihoyl-dndts-ng for le@Ebmpaisd-pbayane carboxylic ,
¥.ori de hydrochl or iH&ox3lc acidyghleride@iClagent | caggeamide)reritillaivoiidt s of ot heé
ing agents, a ser i@8inek. AR ididd N d?”\(’f?gi YERimiand L heref rom the -
jondi ng. 5 penicabbaylidwid dlofiacontii ned oy ; idoip 'gﬁtgilgéilab' e B
' - B 5 Table B Acyl ating Agents Use

feni ci | |.igs obtained 1-aninocycl ope xémlga{? .
i nocycl opent anec MelMicud e .05 62 %IW%G AL dronwi 150
Henicillanic aeinixtil of 43.2g. of 3—-%{ BE5 thl. %f e ylﬁ:‘%&h}%ﬁg’?zﬁtft}f—{so?trti? .
fino-1,2, 3 4-t oyl : rapd the mixturc was heated Cht Gefli®t fln0 ¥ije- ﬁ’ouﬂam}l'shgﬁliﬁg aid
xy- 2- napj hani T ov%tggtpyﬁqu@dmchlonde by filtration, the solutioncwds|t@fted:
) - . .&fh,-xmety i . T solyti of 3 le) of 30
=am no-1, 2, 33 4 pRefRixyREYIOUhRtide in 100 Gl @'ﬁy € %ﬂ was ac%%dgz%(%gg%er 20
y--2- napht.hoi cmingieg The mixture was ellowecktg ste-a0 200} ﬁf-}]lﬂ&g.p.em - '
1 i fter pouring the clear red solution into 800 ml. of ice-water containing 80 g. ..
25 of sodium bicarbonate, the layers were separated, and the methylene chloride layer
re-extracted with water. Acidification of .the aqueous phase with acetic acid and. 35
finally to pH 1.8 with dilute hydrochloric acid afforded nearly colourless - crystals;

2%

yield 49.0 g. or 70% of theory; purity by iodometric assay, 95%.

_ . EXAMPLE 14 - :

40 A methﬂeng-gl-l}:qgnocylcl;).hexanfec?-boxandl’ido)penicil]anic acid
: ‘ ride solution of the methyl hydrogen silan ivati -

APA was prepared as described in Example 13.yWit¥loutgﬁltratiox§ :{}: “xﬁit;:‘t,ﬁr: fwgs o

treated with 174 g. of pyridine and acylated with 40.7 8. of 1-amino-1-cyclohexane-

carboxylic acid chloride hydrochloride as described in Example 9. Crystallisation of

the product from a mixture of 200 ml. of water and 200 ml. of'isopropyl alcohol

45 afforded 39.2 g. as the dihydrate; bioassay, 888 mcg. per mg. - .

. ExaMprE 15
A methylene chloride sof _Dio]?xa}clzillin Acid
y:cne chloride solution of the methyl hydrogen silane derivativ, -
50 APA was prepared as described in Exaniple 13. After filtration, the 'solutif)nOfwgs
~ treated with 26.7 g. of N,N-dimcthylaniline, and then a solution of 58.2 g. (0.20 50
mole) of 3-(2,6_-dlchlorophenyl)—5-methylisoxazole-4-carbonyl chloride in 80 'ml -of
methylene chloride was added at 0°C. over 15 minutes, \
0 warm to room temperature and stir for an additional hour.

The mixture was allowed
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ith water. Acidification of the aqueous phase vvrth acetic
inally to pH 1.8 wth dilute hydrochloric acid afforded
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ay9 95%R* iEXAMYLfesidukpf an organic carboxylic acid; W is hydrogen or a radical of the
ohexande@l#ox ani do) peni ci | I ani ¢ aci d
A net hyl ene chloride solution of:the nethyl hydrogen si |l ane
6- 40 APA was prepared as descrijbed in Exanple 13. Wt hout
§i—bf pyridine and acyl ated.
pf  1- ami no- 1- cycl ohexane-. car boxykgc acid chloride
as described in Exanple 9. Crystallisation of the pro gt
e of 200 ml. of water and 200 m. of isopro al cohol
or ded 39w Ré,gmi R& haventhe| meanings tﬁe@i% 3‘%57 BE ogeplom i
Diggl oxggi 3 Reger fRmnh °h idh& TA brd BB HEThE
er| vative of 6- _ 30 APA was prepare d as
Exanpl e 13. After filtration, the solutien was 50 treated
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a%)unt ed t(ﬁ q?e is nforg m t&%o?en s’ A of the additional groups B recur in

random head—toward-head head-toward-tail and tail-toward-tail disposition;
.(3) W is not hydrogen when n is 1, and Y is of formula (III);
" (4) m and p are always equal; and
(5) when R! and R* are both selected from alkyl, aryl and aralkyl, R* contains
_ an amino group on the a-carbon atom to the carbonyl group of the acyl
residue.
which comprises acylating a corresponding. organusilane 6-amino-penicillanic acid de-
rivative of general formula (I), in which R*, R?, W, m, n, p and Y have the meanings

?7er and separanng the

Cl
5

ofl

0

-

6-
was
220

of
ved

50

13
.
- D AT A ek e it 1 e s

defined above and provisos (13, (2), (3} and (4) apply but in which R* is a_hydro-

gen atom, with a reactive denvanve of an organic carboxylic acid R*—CO-—OH
- {where R®—~CO— is an acy! grour it being understood that R® contains an amino
. group on the a-carbon atom to the mrboxyl group when the organosilane 6-amino-

penicillanic acid derivative being acylated has both of R! and R2 selected from alkyl,

aryl and aralky! groups).

35 2. A process as claimed in Claim 1, wherein R! is hydrogen, lower ‘alkyl, phenyl,

\ -

hloride in 100

chloride in 80
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acyl at ed organo sil ane

-| aIkyI ' aryI:
gani c car boxyl ic acid; W

rrrula 20 [err] (11) (wherein [&ég]

ove and X is halogen) mis 0 or

ogen [er r]

1; nis an_jfteger fromi1 to 25; pis O or nd Y is hal ogen or a group
ofthe 15 10 “Yorpula: =2‘565421 ' _ 11
15 30.
After pouring the reactio ture into ml, of ice-water and s aratagp
t adibear (Wher eiin [ er r fyekiaShel fveed o) cﬁfé'ix Qﬁr ajap&e}edel mhm & that,
i ref TO’QP-\TﬁJI a (I i £): (1)crysdlise mhei grodiictaTiie pesilsng) Didtoxacillinradidy aftbradryibg,aambutthie tot WO
f PROBAIRE, | ench s are §78 retl % efgrerfer to conplete a cyclic conpound 20
(2) when n-i gmr e thaggir wBerAR | es A of the additional groups B, recurg
in 20 40 1. A process koalt Piedtidn of Wkl adiR@d orgh@aslade Pomititing o | and
tail-toward-tail dlwpgewmlbnmmmes (3) Wis not
hydrogen wheg n is 1, and Y is of farnula (I]I) (4) m and p are al ways
equal ; "and” (%) when [err] and [err] frlom al kyl, aryl and
aral kyl, [er§] contains 25 an a IN)QHOUp‘o «He a-carbon at om
to the carpbofyl group of the adls 2EcH4bch ¢ —cny R resi due.
whi ch conp® $es acyl ating- a corresppndi p_gamo i larle i no- penicillanic
acid de- rivhtive -of general fornulfp (I 15r] m n, pand Y
have-the meapi ngs defined above andf pr i s0s (1) (2)% (3) and (4) apply
but in whichj[err] is a hydro- 6- B _ an atom w'th a
reactive qgr vative of an organi c carboxylic acrd [err] 30 (where
[err] is an pcyl group it being understood that [err] contains an am no 50
group on thefa-carbon atomto the carboxyl group when the organosil ane
6- am no- penj ci | | anwlereic R ischeydiogeat alidy dvdion rs&yylmnehhldsas alsyli Bryloér irelkyrl] and
[err]. selectled%ro a!s%?/Pcyl Eefidye of AR orgrnig ‘FEWXYQ]F #rigs S is hydrogen or a
process as Iarned aim1, wherein [err] is hydrogen, |ower al kyl ,
phenyl , 35 ' R -« 1,266, 544
11 After Fouring the reaction mixture inte 500 m. of ice-water and .°
separ.ating tihe layers, the dried nethyledg: rdrlde | ayer was treated wth
700 m . of Hexane .to crystallise the productgs The resulting D cloxacillin
acid, after: dry|n97 anDunted to 67 g. or 71%of theory. 5 (H)V%MT WE
CLAIMIS: -
€. S
A rocessaldr the (TR rgwmrpr%;ﬂ,%wferf IR fins
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ing to ; .
reated . Cllg
le) of AN
rcr) 20 30 CH3 l/s CH——TH—NH
80 g. o) ome Lo Ol e e—C. (m)
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1 and 35 0 o
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' (wherein R* has the meaning defined above) with the provisos that, in formula (I):
(1) when m is 0 and p is 0, n is more than 1 and the two free va]enc1es are
_ ' _ joined together to complete a cyclic compound o
f6 20 (2) when n is more than 1, the moieties A of the additional groups Brecurin = 20
f" o 40 random head~toward—head head-toward-tail and tail-toward-tail disposition;
> was .(3) W is not hydrogen when n is 1, and Y is of formula (III), -
hane;. {4) m and p are always equal; and :
mhol (5) when R! and R? are both selected from alkyl, aryl and aralkyl, R* contains S
:°.° 5 25 _an gmmo group on the e-carbon atom to the carbonyl group of ‘the acyl 25
TES!) ue
' which comprises acylating a corresponding.. qrganosﬂane 6-amino-penicillanic acid de-
rivative of general formula (I), in which R, R?, W, m, n, p and Y have the meanings
£ defined above and provisos (1), (2), (3) and (4) apply but in which R* is a hydro-
it 6- 30 - gen atom, with a reactive derivative of an organic carboxylic acid R*—CO—OH 30
szas : * - (where R>—CO— is an acy! grous it being understood that R® contains an amino
o(t? 50 ." group on the e-carbon atom to the carboxyl group when the organosilane 6-amino-
;'w d penicillanic acid derivative being acylated has both of R* and R2 selected from alkyl,
¢ ary! and aralkyl groups).
B 35 2. A process as clau'ned in Claim 1, wherem R is hydrogen, lower alkyl, phenyi, 35
]
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i s hydrogen, alkyl, aryl or aralkyl, [err] is
al kyl, aryl or aralkyl 10 [err] is an acyl residue of an
aTadrcal of the 10 formula: s

haligen) nrls 0 or |nteger fron11 to 25; pis 0 or
1 fr " P el ogen o mrrnrrrrimr Thin
15 -80 = [e r] (mhereln [err] 1
hasfthe.yeanlng daf i ned above) mnth the provﬂ3ﬁ§M4hat in fornula4£j§7 (1) 12~
whep mig$ O and™p 1S U’wgiég qg;g#tnan 1 and tnekkxgﬂhﬁﬁe valencres ggeﬂb o
j oi ged tpgether to co ’*ﬁ re
. {he noieties Awﬁiy 16 |Io°ﬁ%§l aﬁf“\ upes g‘at e fpdiga, né%@%‘f t0g§ carbon "
‘orrwead t owar d- head, jneapiocte@\aaudmiemﬂ craiﬂdl bACkhint Z)WakErein (Rliahd R &B(ﬁ&lﬂothon,
- i (3) Waelsctwdto mdmacw nis 1, and Y. is of formula 5
: (A) ‘mand p are, xyl a1 CE )"?\A‘f'@ﬁelf‘éﬁ‘r‘facﬁ’ﬁde‘[@?‘ie]°fa*?%'8%h
ctedfromalkyl, aPyls asbcat alchbled i aearr, c1£i{ﬂ£‘it’3'4%cx2ékb—co—xs an
~gréup on the a- carbon atomto the carbonyl group of the acyl 25 45
Je. jwhi-ch conprises acylating a correspgndlng prganosi | ane '
no-)en|C|IIan|c acid de- rivative of eral fornula (1), in which
W m n, p and Y have the neanin {ondpd—above and. provi sos (1),
(3)i{and (4) apply but in which [err] a hydﬂo- 30 gen atom wth
pictive derivative of an organic- carboxylic acid [err] 30 was
(whete [err] is acy Jo) i.n nderstood hat r ontains an .
ami nf 50 A0 "ol al:siQI}lc Al ”°‘é'i’§'rzrﬁemi’$§“ haxyl group 10
mhén-the:organosrlane 6 anlno- of penicillanic acid
iyatiye being acylated has both of [err] [err] selected fromal kyl,
and'aralkyl groups). 35 Z.EEEgFggg§§ as claimed in Clainrl,
W ferr] is hydrogen, lower alkyl, p l., 1 35 12 ~ .
1, 26§, 544 012 I ower al kyl phenyl or
err] i s hal ogﬁﬁrﬂ,{mwth@,hmngd&h@qyuajﬂpy\er al kyl phenyl or benzyl

tocess ad3clainmed in Caim3,

th is hydroge

erm "lower" al Ky A preans chingd itdnpofrGlanc bibo 4cbertiaRrsCO—i® 6 car bon
A process as clained in daiml or daim2, wherein [err] and
not both- 5 selected fro kyl, aryl and aral kyl .
10— freCreactive derivative of an 15
,arboxyllc acid is the N-carboxy anhyd dé. 5.. A process as cl ai ned
Gmnsltoéép%mn eH mr gm%ngmw %m

n m| nglg caroon a $S Or pheny 10
bess as claimed | nAa]?{"ces(.’)fas&égﬁ;ré" 3" °5(§ i/\g We’f’érl}]'qo_\ﬂwer ei n

~the neaning defined in Cla|n15 7. A process .as clainmed in any of
to 4 mhereln [err] is 15 cm—-mk\ //Mt lerr]

Cb—-@ﬁy/ g

)

-

wherein q is an integer of frem 1 to 5.

20 9. A process as.claimed in aty of Claims 1 to 3, wherem R —CO— is 20
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wherein R® has the meaning defined in Claim 7 and R® and R’ are.flydrogen or halo-
10. A process as claimed in any of Claims 1 to 4, wherein R*—~CO— is
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"whenem R® and R® are hydrogen, lower alkyl contammg l to 6 carbon atoms, lower
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wherein [err] is hydrogen, |ower alkyl containing 1 to 6 carbon atons or
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preferably in an anhydrous non-hydroxylic orgamc solvent and preferably in the pre-
: . sence of an acid acceptor.
30 23. A process as. claimed in Claim 22, wherein the molar propomons of the 6- 30
_ aminopenicillanic acid or salt thereof to the di- or tri-halosilane to the said acid accep~ .
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wherem R! is hydrogen, alkyl, aryl or aralkyl; R2’ is halogen, alkyl, aryl or aralkyl

and X is halogen and the organosilane derivative of 6-aminopenicillanit acid pro-

-duced is acylated by a reactive derivative of an organic carboxylic acid R*. COOH
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40. A process for preparing organosxlane G-ammopemcxllamc acid derivatives
substantially as described herein and shown with reference to any one of Examples .
30 1109, 11 and 12. 30
41, An organosxlane 6-ammopemcxllamc acid denvauve when prepared by the
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42, A process for the preparation of organosilane pcmcxllms substantially as de-
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