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COMPLETE SPECIFICATION
Cephalosporin Betaines

g . We, GLAX0 LABORATORIES LIMITED, a British Company of Greenford, Middlesex,
o - do hereby declare the invention, for which we pray that a patent may be granted .

to us, and the method by which it is to be performed, to be particularly described.
o - inand by the following statement : — .
4 5 This invention is concerned with improvements in or relating to compounds hav- - -
-% ing antibacterial activity. . '
- L The antibiotic cephalosporin C has recently come into prominence. A number of .
R analogues of cephalosporin C have now been developed, wherein the substitution at . - -
the 7-amino group and/or the 3-position side-chain is varied, and several of such -
10 analogues have shown conspicuous advantages over the parent antibiotic. -
It has previously been found that the acetoxy group of the 3-position acetoxy-. =
. methyl group can advantageously be-replaced by a quaternary amino group, for - " .~
- cxample an N-pyridyl group, and some compounds of this type have shown par- _
5o ticularly marked activity. The presence of the quaternary ammonium group together *. "
43 15 - with the carboxylate anion at the 4-position results in a betaine or zwitterion structure * ., 15
;! " . for the molecule. Such compounds have hitherto been prepared by reacting a tertiary .
CH amine with a 7-acyl-aminocephalosporanic acid whereby the betaine is formed directly. ..~
e . without the quaternary ammonium group being associated with any anion other than that g
~of the 4-position carboxylate anion. - . , el
: 20 Such betaines react with acids, particularly acids having a pKa at room tempera- . . 20
ture of 4.0 or less, to form quaternary ammonium salts wherein the 4-position carb- - -~
oxylate anion is protonated and the positive charge on the quaternary nitrogen atom, -
is satisfied by the anion of the strong acid. Such salts may be made in crystalline, =
. stable forms that are in general less likely than the parent betaines to suffer decomposi- . .
25 - tion on storage. o . B
: This process may be used with advantage to purify crude solutions or suspen- ..
sions of the betaine. The betaine may thus be recovered from a crude solution or .-
~ suspension thereof in the form of a sait as defined above, from which salt the betaine .-~ - .
0 may be regenerated by reaction with a base, for example in the form of an ion-exchange . @
_ 7 resim, - : : o : s T 300

- According to-the invention, therefore, there is pro'vidéd' prooessforthe preparation.'.,:_"'?’-‘?:
.. - of abetaine of the general formula:— =, R S R
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[err]- and fofr ’;ﬁﬁg;%g{ it HCIH‘Etf@W%?Ia“&&’i hetpacr EpRROTL P | o ly
sol'vent -free &m IEO— where 2 isldAQntéged ré¥\k Re)7. TR laRRen§@Wp rhdpe Pri Nci p

usi ng the SaABR or an alkyl groupAdlekdniple)sf fickPd groulisienoRya or the X-ray
measuramnent s (v) R’SCRR’’.CO— where R’, R and R"’ are as defined under (iv). - 30
Examples of such thio groups include S-phenylthioacetyl, S-chlorophenylthicacetyl -
and S-bromophenylthioacetyl. - ‘ . T
: (vi) R(CH.),S(CH;).CR’’R’"’.CO— where R’, R”” and R’”’ are as defined
under (iv), m is.an integer from 1—4 and » i$ O or an integer from 1—4. Examples

thioacetyl. . i
(vi)) R"CO— where R’ has the meaning defined under (i). Examples of such
groups include benzoyl, substituted benzoyl and cyclopentanoyl. Where the benzoyl
group is substituted the substituents may be alkyl or alkoxy and the substituents may
.40 - be in the 2- or 2- and 6~ positions. ' o 40
" The group X preferably represents an N-pyridyl group or an N-pyridyl group . :
substituted, e.g. with one or more alkyl, carboxy or carbamoyl groups such as an - .
N-picolinyl group, N-isonicotinyl group or N-nicotinamido group. o
It is to be noted that in the preparation of the salts the groups R and R* will -

unimportant. If R! and/or R? contain a basic group this may also form a salt group -~ . =~
and it will be appreciated that the amount of acid used may have to be adjusted -
accordingly. The group X although entering into the reaction is also relatively un-
important from this point of view. - e _ S
50 The salts may be prepared from an aqueous solution or suspension of the parent - - 50
betaine by reaction with the desired acid. Formation of salts can be demonstrated by -
electrophoresis: until they are protonated the betaines behave as uncharged molecules, _
‘so that they migrate little in neutral buffers; in acid buffers, for instance an aqueous - - -~ -
: - mixture of acetic and formic acids at pH 2, the betaines are protonated and move, - _
55 as positively charged ions, 1o the cathode. The stability of such salts depends on their -~ 55
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TABLE |11 Princi pl e absorption bands

([err] and cm[err]) in the infrared spectra of
"25'1‘7“ -'-e'r'na-yr CNYT ) - pyri dr ni um 4-car boxyl at e "[err]-forn :
[ier rhgf or m [err]-fornt "[err]-fornt [err]-form (e
DVA) :; (ex DVF) (ex net hanol) (ex water) o
] tbemt moim 3izom | &idm  aoaom [err] cm1"
21m m -21m 3120m 3. 1lm 3220m 3. 08m 32560 '
—3010 : #3.32 3010 3 40x ?QAOI.’PO}’%} 20. 2950 Ty
3. 5% - 28561§ociation(tHad &, reversdB&Ohe salt-farmiig re@Bah)$y dil@ios Mith watep8rl0s. -
17748 5. 63y evapomiighg and onstheig eolubility] Agss strong Org; i acids puch ag trichloro-
6. 00s 166 tic, pnsfeg , miner. suchSas %Hmric, e ic, nifric,, Rydrochlorj ﬁ
6. 24s! 160 drobromic, apd hydriogig, give salts th not s issociati porati 98m
: | 5 their 2quéds solutio someDyiel® Snsolublol Galt§;Ssalts @itH. Emic acilip22s 5 -
6. 34s] ' 15788hich is Gedkédrthan _th&éﬁﬁs-mmecs niddhhe solubleSind dissocifle BOemeporatioig6m ( b) -
65465; 15489 t}lhel'llt Quegypolutions, 56, thst the Getsjmesis recovered and the agid is s¥aporated oo S' B
P the wateg. _ p - N
L e e pavk Tt it e witdafilcids /e ot § BbSurion B85 | (D)
. 728t 19 14888N or Bre 0 as IBF the Cbetéihd but it SHEMISbe undérstBeliSthat thd 46590
6. 84 1462¢encentratidibsf the ackB#8asch is reuti@Bsunimpofitap® 56 long as7th@ desired s3ii10m” - %
6. 93 144 2 formpd. FWigh strong 3 @ysthis wily ngrmally occur -t 3<pH of722>4§ess in 8355 h 5
7. 15s 1398§actlon Xt state: %r . ; gﬁ . As . oA
© 7 57 13 A nfymi the 10 watér- s8Rible and Jﬂ%§:8§lay bd isolded by, feo4S _ 2y
- {15137 6&ample, © jon an Wisatiof. of Gfeeze drylngZkS Thus/ fof 8xample, ©838m 15 %
7. 349 1362@mpound in/Griah X foir@3@N-pyridylgSonp, R* isllydRgen and/REiy Ap-thienylz3oom .
7.42 134 8asetyl grqupgforms a hydrobromide whicly i35, beenq osysta ised on-gv ion w 90fﬁ ﬁ
A0 4 1332mohyd g osphat ?@ﬁ cen lsolg.e. freeze%gi . The dggmnde_ DI &%
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8.20m 251220m  1t8s Padsible to éxtikip the aitloris Gusociated 1WiGBhe salOby) Toy examplg 10w 25
8.36  1196weatmenowidGyyanion-cxdigmmsr. 9. 64w . 1038w 9 2 083w . . K
48nh 1180m Theg)etsrewform 0 biotig,ca csiredih: regi 'e?‘%ﬂby slufy= = "'- " £
3062 1160y the saltIn an aq edium Wit ion in the of a RGOW . K
0.5z ‘ th a wedk atld e.g. ¢dtite forM. Iting weakhgidWalt is fdstébferand = 1038w - B
8. 77m 301148 0ses tHOwddB\acid ionO@ processibf .e.g5Meeze drybiigoy yielOthg dempine. HO12m 3b) B
9.87w 11 2 Beppine]Mayskp recoveredofremy, the aggeou wefium by ducese dryi rﬂﬁinct 995w .
93w 1120 tallisation. A lternati %\gﬂaj}z rz\z}; regene conm:g% €0 " S
35 o6 1080 edi b %.an the E ith a_ fatérs isciblﬁ contafrtihg 02> Vigquid iodo OW
- OV 080Wichanget ¢.& 2Abnberlited. AW or AhBerft8W.A.2 (“AhB&ilive ” k. registered TraBO5wW. . 3
. 9..38W 351066WMark),1tBe B8aine being G&pnerateliZin 9naqueous phiagnand the psjdyal ions g5ovy 35 - Ed
©9.80rh  1020#he saly sombinjpg withybe o 63@%6%% be“‘.‘?gzyg‘? A ,ﬁos\/v‘ o b
: 00 ing an aq ediul ith.an_organic ba T (Cp— g ¥
' ggw _ 99 ne g ng th:f l?égﬁmt e.g'.iléryl ddf drying or d adgzstalﬁs&i('ﬁg .__788W C i
Y W 942W W W7 - 2 - dhizhyMcetamidoceph - 3 - em - 3 - ylmefhyl) O@yridinium-775m - S
11. 16w4o: 89@w carbdxFlat IsegencratetDinvan aqueous medium from a salt and 3s thengecovered7 4400~ k.S
by direct crystallisation the resulting crystalline form is a non-hygroscopic hydrate. o
- * However on subsequent drying the material loses its water of crystalline and becomes . _ s
35 hygroscopic although it is relatively stable to heat. : S L B
_ However, the recognition of the fact that said acid addition salts have in general © .- R 5
45 different solubility characteristics in organic media to said betaines has led to an o4 o
. improved process for the recovery of said betaine from acid addition salts. By virtue ... - &
" _of this we can dissolve the salt in an organic solvent, convert the salt to the betaine -~ o8
40 in situ, and recover the betaine from the rcaction mixture. Although the yield of
' . .the betaine may not be any higher than from other methods, the colour and hence - _ i
- 50 the purity of the betaine is in general improved if it is obtained by this process. - ' 59 g -
- Moreover the process is relatively simple and inexpensive. : R 3
According to a feature of the invention, therefore, there is provided a process 5
5 for the recovery of betaines of general formula II from acid addition salts containing - %
cations of general formula I which comprises effecting reaction in solution in an - - )
55 - organic solvent between said acid addition salt and a base, preferably a strong organic - . &5 il
base, i.e. a base having a pKb of less than 6, to form a_soluble. acid addition salt -~ %
of said base and recovering said betaine from the reaction mixture. The salts preferably -
50 derived from an acid having a pKa of 4 or less. In general we prefer to use the = bl
. hydronitrate salt but this is not essential, S _ o A 3
60 This process may be effected at a temperature in the range of 5—60°C. - N 3
 After the reaction between the base and the acid addition salt has taken place, - . -
s . recovery of the betaine may be facilitated by addition of an anti-solvent e.g. substan- . ¥
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Trade Marks "Anberlite LA[err]"” and "Anberlite LAl err]". Organi c
bases may be used as such or as a solution in an inert organic solvent.

30 -As an alternative to usi ng organi c bases one nmay use inorganic .ba
provi ded 30 -~ that these are otherwise inert to t he
oﬁbhaﬂbsporln derivative. Inorganlc bases which -~ = 25
may belused include alkali nmetal and al kaline earth netal car bonat es and e
bicarbdnates o N TQeg y be-used i n aqueous sol ution or [
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o2 - 21.05| 422 |vs (b) | 20.75].3.00 [w (b) | 38.30[ 453N w(?b)-- - :

Thi y[acetanl - éem-_3 F yloeth - pyridiniym -_ 4 rb--.
ox?/fate hydr onuclfr’%\ 4?“1(6 d®) [A&é'@t:szpéﬁndléd in i3§{2‘P | %s2f v[/at’e?"(eso m )
and shaken - 2285 339 20 () | et h AeBPhid ggn ab.18Eed i wemlbgiui d ani on
excharjger No. - 2 100 m .) in petrol (b, p.. 40 }

1n
160, 500 m.) @A ? «’a?% #he sol i3a-39|i1dllﬁ4wl vedh'ﬂ'ﬁé a%qlPedrers | ayer. was
|

42(231902 -

separ qred and vaspch Ml (A 7| GEla by el

~each) .} The. organlc layers were backmashed : e succe53|vely

mgkh water (150 m.). The aqueous | ayer-. and backmesh mere stirred under -
reduced pressure to renove solvent flltered and cooled to 0, for 16
hrs. FThe N-(7- 2' -f 60 ..l o R
1,101;561 o SEPACR '~'Jgu”' P T L “
t 'en3lacetan1doceph 3 cm 3- ylnethyl) pyrrdlnrunr4 carboxylate was
ol le¢ted by filtration, washed.wth-ice-cold water - (60 m.); fol | owed by

acetompe (300 m ) - and j_f:-. dri-ed i n-vacuo-at- roonrtenperature for 64
hrs. Yield 50.0 g., -57. 8@6theory, [alTerr]+ 48 4[err] (c, Lin mater)
549(cy 1in mater), [err] [err] 240 [err] [err] 255 [err]

361, t|o_-]_—1 09:




of

pur pose of

l[imted to the use of

~hydronitrate salts.

t here could equally have been used

bydraoghl ori de,
‘hydr obr om de,
" tetrafguoro-

hydr ogen . sul phat e,
hydr ogen perchIOrate
- 10 -

any of. the fol | ow ng:

hydr ogen ort hophosphat e,
hydrogen trichl oroacetate,
1,101,551 borate or hydr oi odi de.”

10 4

‘r'

In Exanples 3-9 the hydronitrate salt enployed is used only for the
illustration and the invention as illustrated therein is not
I'n place of the hydronitrate

hydrogen o

EXAMPEE™3"

added to a stirred sol ution

t hinehyl acet ami doceph -

3 -

em -

Trethytanrme \40 9.,

b

7-2' -

nmet hyl )' pyridinium- 4 -

wat er),

i}rsyretweﬁ e liFakell 5

gi \o-forghsCdn@ Figue®l bikd DéESh :inxma&

fiig th Brofidiondl%0pk@hicz0% i N viat er

Triet hyI amtln130( Mplxcambn No128B57 /¢ $how5nfmddlspwmi efSNujoloRegistrdeddIade a St iried

sol ut iPon ofMﬂﬁl‘

pyrr di ni ummla '

szof

S

Tr

el

two f

spectra o

el

i

rtiyely (Fg
{orm crysta se

r by freeze drying respectively. It should be noted that the spectra

rfompagson,

methanol an

of the - and 8-forms refer to material dried to the substantially solvent-free condition.

10

arbitrary basis gwen above for the X-ray measurements.

- The following Table shows the principal absorption bands in both x and cm™* for the
e~ and 8- forms as compared with those of the y-form (crystallised from methanol) .
and the 3-form (isolated from water). Intensities are also shown usmg the same

-S
HE

. t

10 |

07202 ; erI-es) _'

car boxyl ate

30'

" hydr®o- 15 nitrate (78 g., Og-b&B nol es) in NN-di met hyl acet ami:de (195
m.). Two minutes after 15 ‘the additi-on of §..
triethyl am gg, ”&1&?3”0'1 (78088 [) g¥ny aqded|t ggd fegigegct ijon mi. xturie
and the stdttiy } :-ued_g.or_.a.. ' } The '
pr eci pi tateM&j 1648 -| viect el Bys2li 3.09 Jtv-on, a3l rret@‘r’lpgnol (350 i . )
di et hyl rea( 399, Mg ) by | disg: y . IYace€ent. and dried in
vacuo at 4 e6r2r g’?z constaﬂ?d't\?\?ezi g?ftm Ol ve I\?—S(IL?- -G8 i enyl acet--20.
am doceph -1130; Ba3 - nd -yl raatdoyl 3.6pyrf d_| ni §im4.204. 2.62arfboxyl at e (6b 7 Q.
?2”7]@ at20 3oz h&?éy?ﬂwzzg L{z%gsrzi S it |n t5ds| B u?-mfg”]l '327‘1"“3” |
i nflection Bt70256.46 qrval [ € rds.85344.58 Hal 0 - {-35.00.109362 '
E at 255 ’ N Oq%lwn clear $ol utijon in water- from %to 20%
concentrat i ¥ ERNPLE 4 A BAWt 3SR |01 tri¢tyBan?AB(w.63 g., 6:25
m | |inoles)sif|{nmpyhangd - (24 4 4) 3\@5 #5- addest {20 3 4500yt i) of -
N—(72-thlenyIacetam’doceph-S-em -yl methyl}) - pyrli di nijum4-" i
car boxyl at el5k7qr 69 tivat e (£.26.09.1; 342 98v m || il n3gh48d) 2i46 NN—db)met hyI fpr mani de
(6 m. ) ang thesr.j@aq;i on mxtunesvwast alto d36t stgpd gt roomter erature
for 1 hour WtHh ~ocdasi onal sw ling.| The.cystalll ine precipitate was
col | ect ed blﬁﬂb'rls.rsati‘eu Was2ea2 (WB3H [w - 37.62| 2.3pgftsmanol (10 nf. )
di et hyl 1 by di gc nt_and . dr i uo at 40[err] to
const ant We gﬁt ?8£ﬁ |‘%/e N 1 %#0 grﬁe ‘[’hl_eny %\f%t a%s%o ‘Eph - 3. em -3 -
ylmethyl)- 17.92| 4.94 |vs (b) -| 27.55| Pyti|diwni umi 43scariboxsy! jave (1. 818 9. 87 5%.
~.of theory) wth &err] + 48, 4%[err (l 1 inwater)l, pdH| 4.8 (c i _water)
Ferr] - at 2WefOn &5 ]| Brdledd 38.82) 2.32 | ww ()max ~lcm _was
E at 240 250 dogril2 |£ 341| saioi|os.o7 [f . | $.89 and ¢ ving clear |
solutions in wdter -from 25 err] rr] atf 255 |35 1%to 20%
EXAVPLE 5. §5r7et4. mne (1.40950. 5 040[ @ | | | OLE / added to a sclut.i_on
of N-(7-2'-t h‘% gn -a#a@e(va)nrdoceph-zis-err‘{w&yl rrejtkflyl )2\-1\?3) Wi nipum 4- cantboxyl at e |
hydroni t r at29.§23.4430g. | 4. 98 | n31l.10|nB82s)) w-mn (Wi} &L M) xWIphoxi de (6 m.H). -~
Met hanol s| added |t t i I S hormgeneous reaction
m xture . A%l'?&ezr ?L%?nﬁnﬁsut es, ﬁurthg'rsg Phanol ?01777 mz%‘ NAS added. 40 . - - .
porti onwi se2lt? jt hM9 Sty r(B) | r E2AK0Li QIT9S ti 05 4l047i 2as8a| £l ear sol utiion from
whi ch. t-he pr P [ i t The reaction m"xture
was stir r eV dadi?Bnat yOUbr $3nif oﬁ&9 (5"5 B4 5% [ (o) -The
_Eregl pi tatega\(r@s 'g,rsen wal | eg¢t ed Py filfrati grrlm ed. 1 I net han'o'_l_. (*20 n1 )
y dis- pHeacerept—and-—eg--ed—+nA—vaeto—+0 gi ve
N (7-2 -t hi enyl acet ani doceph 3-em 3-yl methyl)- pyridini um 4-car: boxyl ate '
1.823 g.; .88. @xﬁeregées thb %t@a élf[ fid Eflaremmﬁ'oréd Q- and_ 45 (C

in

ﬁrﬂsﬂ- yl ﬁethyl) :Q |




oxyl ate hydronitrate (4.8 g.; 9.96 mllinoles in NNdinethylacetam de (48
m.) and 50 seeded with N- (7 - 2' - threnylacetamdoceph- 3 - em- 3 -
,y| FFEt—h-\Ll \ - nvrr diniyung. . ), SOl i 0n.. \Was

stlrred at roomterrperature for tvvo ho-urs | I 10
K 101“561 _ : - during which tinme the product crystall.i sed out _
‘The precipitate was col |l ect ed by, + filtration and Washed.vmth :

N, N-di et hacctainide (6 m.) and then witb acetone (20 U
ol ) by, displacenent and died in vackdledl 400 for 2 hours and then? for 16

houy s; | at 30[err] to give N-(? -2" threnylacctam doc:0ph
- 3% 'gm--3 - ylhnet hyI ) - pyridi rmuna III _ 4- car boxyl at e(3 16
9. 75. 6% of theory) J rr 47. 4, in water) ¥
givingjcl ear solutio &gj‘k’ﬂ“ t‘)r PP%t"@r - '
—EXANPLEf 7. amldoceph- etlfyl m}ﬁﬁ%m doceph - 3 - em -
'3 - ylnecthyl) - pyrr d| um - - carboxyl ate o e
hydr oni Sefoim’ed V\Athssfbmfrlng innam- " [

trate(lg mII| %vvasd
(vb) 10 ture of pyrl(‘iﬁl X5 rri & Methapohhp| es) euFerhet hanol (5.
mM.) at 40[err]C. After emt. u  emt 15 W nut gt he preci giphate was
col l ected by fi I+rhat-rﬁﬁ——wa-s4°red—w+h-—a—-1—+-m—x-t-u-r-e—e-f———— : S
pyri di ne and rreth nﬁl ( lé? ol . é d ied in va_cuo at
e G "y el é 2o ot B N
2840s o

t hi enylacet am docsl:fh 3850s gNB:51s3 3 52s

pyri di hi um 4-car béx%? at 87749 45. w% of5168$eor 25\ t.’nG serr 762& 45 err]

4.6°(cf 1. in o 24: 15, 166 ser) Cg)’t%s%.l n I egs% 932'% of the .

hydronftrate by p@iant | qerey | 6.3 L1 gdzbon. 63495 157w 6 30m 1586m - -
()} EXAMPLE 8. © 6.46s 15485  6/aBdy d1550i8 SE@sUM. [36DONGIER (O5588. 9. ; 5. 025 m

I1inol Bs) was addg % o ;}49% ge?h . 1494s - 6.64m 1506 mg7shydmﬂq|trate (4.8

(b) : 1462 83s :
g; 10.p5 millinol b s 2 138Th|§fr§ IacEE%i _ :
3 - cnj- 3 - ylnishg Jn 144D$rld139:m-1 o CoRROXY e"ﬂjﬂ]'\'mzs S

di'met hyl acet ani de 7(13% 1398s ZGAm 1344&15 7.a6sd t 1B88ssuspe®msi ai3s4as stirred at

400 for 45 minute 27’I’he ct s 7.48m  1338m cI arifi ed
byfiltratlon Thqﬁltrlﬁ B th :%ma;g" uaﬁﬁé&g
9 thyl).

N-(7-2f - : 751m 133IzmenyJomet mmloc om €M, 82 -12
pyri dijum. - 4 - Wy |g@ogwang|2m| r 1236 839m 1192m 8 ws raazesterrperature
@ for 30 mnutes butg ﬁ p2eEpi g%{‘é f{)}r”’gﬂéd
_then ded to theglgwrr ‘sol ytn,gn Aash, a ﬁle Pi ﬁe §§ y‘ 5&,rmed After 1k
hour the =~ - 258 20m 8193We Waew Cod BGEt enbszby fg It“ratmma, washed’ vvrth 4
met harfol (40 .n . ) ‘éd 903 1108w 964w- 103§w gwo d083800 for 24 4
hours jto give N—( -t ﬁyl §J e&?yl&?’h ylipesw -
pyri difni um4 car bamyinat e14,2 a ogw vpfl ry)95w hy. ]mﬂn{r? 80 H 3. 6
) (c 1 iln o 9.8Tw  1128w[ dPsShw mw 2407 verr]85({vrerlq 05w366 995 i nfl .. at 25
[err]-{ -336 “Polei¥i o ‘i"c 11.17w 89w 12, 2 818w MH%3W 950w

o 30 P e e e g% o Selire ABvanoroxi el y §
-3."5% of N(? 2' -t Bisomy| a@ek- 12.58w . 795w ‘13.66m  732m  12.42w 805w - 30 4
EXAMPLE 9. - 10.04w" 99w 1N85m(7 18" 14.7I0hi e 16§0mmC 2. 60w doaﬁ - 3-¢em- E

5 3 - ylimethyl) - ot nrgﬁﬁ o P carboxﬁ%ﬂb hg nitrate (9. 6

g) was {di ssol ved 1,650 - dgsewet hybg,get agogke (50 m ). Tig @gn{'ryl e (3.1 nl.)
__ was added- W|th coit¥Pmueds3émirri ng. The. N-( 7= 2"t hi eny.mwet - 708w -~ 35

ani dog¢eph - e}@rgg“:B 8gg‘l"mat hyl) - pyridinium - 4.4 Uarboﬁgmate was

coIIe:ted"-by . 12.85m 778mf||trat|on Viashed with 1: 1 _

nd acetone/ di met hyl ageiar niBewm xture (25 nl.), f_ollowed by - .
a- acetohe (100 ni.)i3dAd dr'14éid at 30[err] 'in vacuo for 16 -hours. Vi eI_d_.-7.54'

de 0 13.55w

w05 90 6% theory 3058 TR
m ) © 4.45m . 692m
ra _ o 15.38w _ 650w

- |

10




~a i e i,

[err] [c, 1.0 in water]; pH 4.75. [c, 1.0 in water]. I'n
Appl i cation No. 39172/ 66 (Serial No. 1,101,552), we have described and
40 cl ai ned salts contai ning cations of the general fornula: -

- CH2CONH where X is an N-pyridyl or substituted N-pyrldyl
: ,;group A specific salt of this type which is claimed therein:
11s N- (7 - 2" - thienylacetanidoceph - 3 - em- 3 - ylnethyl)- !

pyr| di ni-ygm 4- car boxyl ate hydr orli t rl%les 1 45 V\HAT V\E CLAI M | S: - 4
_Apr 6 b6 SH—0 i : a: -
s [err 1(¥he 7 and S-forms lsolated from methanol and water respectxveljg afg(]ﬂggrﬁ@qpnc o dur| ng -
17 whigh t| me: t‘gce;‘gie a lsau%*fa ’%‘b mc“f‘ﬁ’é‘ aﬂ“ is ol | ected by
1. filtration algl d; ﬁ%& évmth tacet one
(20 . 5 1taws:dhssmnaaeuﬁem&a:amﬁoﬂrme ub!stituth’di@‘ﬂﬂe Enﬁf n f OT 52 hour S

1" and tHen f orcﬂ!@nh@mhsr crystallisationn by 3@ aéqun e griantity Bf a 1 ?r ketddk, e.g.

t hi enyl acet afff s‘"‘g %W fals oge { & .
4- car boxyl at@fmggr tals 3etﬁ,ﬁcgne dd f{’,ﬁ él 5 (c‘ 1in-

wat er) 105  ascertaingi byi pagli afyahaxsnHﬁbe@:ﬂﬁbsabedkﬁﬁmaz&%&qnﬁsem iRtiong i n
wat-er . dlmethylacetamlde, the betaine is sometimes obtained as a miEiAd\IP|nBn-Ifygroscopic =‘ N -

(7 - 2" - I Per,. sigpificangly, affecy the. Bandlingngad) formulabing gi ym - 4-
car boxyl aterq}%%‘,? n%%;%gp o il B ke Rty Yimlocp N wWith!

stirring In&ﬁmeﬂlpl’cyaniﬂlde . ture of pyridine * 62 mIIxErmIe‘é’)
and net hanol (S&h#mt)hefeﬁoun%Olvﬂﬁtaetrtetraalkylureas Qfshergemﬂ @smtlﬁhe precipitate was.
collected by filtration, washedg: )I%,t]{b rl m xt ure of ' pyrldlne and
met hanol (10 nmi.), methanol (20 an d’rled i n vacuo at 40[err] t‘o 0941

st ant WEI ghtwltca leaﬂe Rihave (hé meanigs deﬁhddlab |E§ﬁxﬁpl&r&' slek aphtituteddurea®m - -
yl met hy| )- include, N Nl’l‘éf Famethyluren thﬂu 2% Of theory Wi th
[err] 20 45[ e!rmtr%Solv i ererlxg‘typ ermcall Whl yed

employ:
i \ﬁgl 2} a,l ni ng
‘;s'bl ’|e o 3 Ve[t)%tnéeﬁ ; Ode ned abov{e na;@ng ﬁ é |

| ess than 2%

CEXANPLE 8, . Where the bascvalayl e mpduamnheammatoesams Bhiblg thered, 025 LR
] millimgles) Wpks areueamft@n 88 e saltepoty the reaction. Ryridinh dorrraterdn may &¢ e 4 8 g,
| 10.05 P11 BT 6lerSbrplic babek ae Bed thebe € PEBHS Akl Reriory BRI e

. - tri(lower alkyl) amines or liquid secondary amines e.g. the products sold under the

Trade Marks “Amberlite LA,” and “Amberlite LA,”. :
Organic bases may be used as such or as a solution in an inert orgamc solvent. . :
30 : As an alternative to using organic bases one may use inorganic bases provided ~~ - 30 § .
that these are otherwise inert to the cephalosporin derivative. Inorganic bases which ;
may be used include alkali metal and alkaline earth metal carbonates and bicarbonates. :
These may be used in aqueous solution or in solid form, T
In order that the invention may be well understood the followmg Examples are -~ - §

35 ' ig&vexl: by way of illustration only. The word “Dowex” used is a registered Trade . 35 | -
. ar :

25

EXAMPLE 1. o :
Regeneranon of N-(7-2'-thxenylacetamndoceph—3-em-3-ylmethyl)pynd1mum—4— o ¢
. carboxylate, - i
40 To a suspension of the hydrochloride of the above betaine (see Example 1 of . " 4o |
" Application No. 39172/66 (Serial No. 1,101,552) (3 g.) in water (20 mlL), was . !
' added 1.5N-ammonium hydroxide dropwise until the salt dissolved (pH 4.5). The ;

- resulting solution was passed down a Dowex-1 ion-exchange column (2.5 cm. x 20 -
. cm.) in the acetate-form, which was eluted with water, The eluant was freeze-dried . . L
45 - and the pale yellow product was triturated with methanol to give N-(7-2’-thienylacet- 45 |
amndoccph-?a-em-3-ay1methyl)pyndm1um—4-carboxylate as a ﬁne white powder (2.55 g;

91%), A max. 240 myx (B |7 367), A max. 255 my, (E 172 335), v max. 1758 . |
(B-lactam), 1628 (COO-), and 1675 and 1540 cm.™* (—-CONH—-), [alo®+47° - 0
- ¢y 0.098; water). o
. 50 The betaine was produced likewise, in 1009, yield, from the hydtomtmte (see 50
. " Example § of Application No. 39172/66 (Serial No: 1 101,552) o

. EXAMPLE 2.
N - (7 - 2/ - Thienylacetamido - 3 - em ~ 3 - ylmethyl) - pyridinium - 4 - carb- _
. oxylate hydronitrate (100 g.) was suspended in distilled water (650 ml) and shaken ;
55 with a solution of Amberlite liquid anion exchanger No. 2 (LA 2, 100 ml) in petrol = 55 :
. (bp. 40—60°, 500 ml) until all the solid had dissolved. The aqueous layer was. . - g
separated and ‘washed with LA 2 (20 ml.) in petrol (200 mL), LA 2 (20 ml) in petrol - i _
(400 ml) and twice with petrol (250 ml. each). The organic layers were backwashed - . - N
successively with water (150 ml.). The aqueous layer and backwash were stirred under -~ - = : -
60 __ reduced pressure to remove solvent, filtered and cooled to 0, for 16 hrs The N-(7-2’ 60 v

35

45

e pen gL TR T e
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3-em- 3 - ylnmethyl) - pyridium- 4 - carboxylate in N, N -

di nmet hyl acet am de (25 20 m s) and the suspension was stirred at 40[err]
for 45 mnutes. The reaction m xture was clarified by filtration.
The filitrate was "seeded"” with a small quantity of N-(7-2'-

téhi enwliacet ami doceph - 3 - em- 3 - ylnethyl) - pyridium- 4 - carboxyl ate

and stiirred, at roomtenperat»ure for 30 mnutes but no precipitate §

formed.: Methanol (70 m) was lllgps,ﬁdded to the stirred sol utg on and -
;;a—p'r-e-c“pi t ate_sl owly forpad—— “fl" 11..w. t+he—prect p. tate TS wu -&Tt ed by

was Co.
ot | | EratiFon, \Nasmenjnawtaxmdomeb-ﬁaagila*d ﬁ?n(‘ga‘l mgae;"gy B ctone (300 mﬁ rgm’i(/acuo at
oduc O[qur]ifor @waah :
: te peratu for 4 bysy Yield 500 8, 57.8% e, [els +

*cth\l-(72-thlen| 5%’"'?1'3 m E 04, A
thelpyrl f ni um 4- ca‘r%%&l‘a‘f‘é”‘(@’eﬁsd’ c6hé 8‘?“" )“&n“t"h [le,cmﬁ o il 8[err] pH
es3.6 (cil in 36) l{erﬁ}”é@ 240 [err] 366, [err] infl. at 265 -
non err] 336. 5 Pot e?ftﬁ%‘rrﬁtllcﬁ 1, Ratio FH¥%n showed t he possible presence of

ay bappr oxijmately 3.5% of N-(7-2' '-tIEII enyI acet- 30
withhm d a0 ceph 3-em 3- mlmmslwmediymmdsanmxgdl :atusd ropilgt rfomthe purpese

copi O . of illustration and the invention as illustrated lxrmted to the use of ,, ( 7' _

l

at - Thi enyl acehurp 'QE - I Blf,cfir ndl; MI%%QH hy%q,:c‘f‘11 rdrv Sm““ﬁ“ﬁfg 4- :

N,N-car boxyl at g hydz’tﬁ%;o; ;Zi l’ia,c 10,\9@ ’h fo‘g iiftétoscdtatd), hidirogdh netia i-uaceta‘m de’
(50 M.}, bomc‘l'arlhgdrh :dim ne (3. .) was added with conti nued '

stirring. The N (7-2 | ac MPU’ oceRh Sution SIN7-

yi methyll) - pyri dl acc 1’5‘;2 ?%‘?ga’r By Ld%;ﬁ,ﬁ“ e e h(ydro- |

filtratii 0“15 was die3 tn 'Hnmr)eTm wiiruree afte@ 5 m- 5) :
ureast o] | owgd b _ thc addmmtoﬁ nﬂeﬂ(ylhaﬁhemheﬂ)andr(ﬂodnh)eﬁs a*i % cqon "V’&E‘fio for 16

her nin utes. wis col-
£ thehoUr g 1Yi eI d 7. 8§ y%%?‘ﬁ %l"”*]fl‘;gl 3sof‘!§l|"}‘3 d,s_l odn - .
le ofvial e.ﬂ “pH 4. 75]ccﬁ il:n:ptd?‘éa 3 400 tcocogstant wei ht &b 39172/ 66
(Seri aI Nogg 1, 1m.d£ 3\Athaye Haaipn)i gyeidiniand Ocarboxyleﬂeeﬁwbgl, Sﬂi'l%s 20

Teinyc ot ai i ng cat| %Hﬂ; M}le £nejzafe £,01 T witer), pH 4.8 (c, 1 in water), A HO o 40
Yooy L4 D2 qu an N—pyr| dyl or SUbSt(Ic’t utgqt%py?”l tyl group. A

eg.SpectTi c salt OEA)t 1°/S(p§77 inflection atV\B'S ESI6| sdsmratiot 1005, Md- (7 - 2"
“the- t hi enyl acet-am o@"e%h‘ 2em- 3 - yﬂ‘ I ) - Eat 255 :
« Pyridinium4- cazivmssléaatobmhyldwm fmat% to 2% concentrations\\HAT W\E CLAIM | S: - -}
ided 1 0pr locess for the preparation of Mﬁ{,&lpe of the general fornula: -
hich[ err] lution of trlethylamme (0.63 g., 6.25 mmxmoles)lmlﬁézha'éal(z:t ml) was 25
ates.where [lerrfis aada&@ 0 Gatitio tod IN- 2 tHieaylad tamﬂocaph-aa mlp)-pgﬂdx w4 and
arel €7T] dre both aw xylgp dydpenitrate (2.4 g, laqiidn imolgs)gin our “vﬂl group, °
: a n wa
rade e whi @ qompr I.Ses ogcaslonal W lm%n t \Q?i bé?t:fa Qﬁﬂéﬁr\oﬁ n for mJ' a.
[err] 30 methanol (10 ml.), dlethyl ether (10 ml.} \ by dlsplacement and dﬂed in vacuo at 40° to’
' constant weight to give N - (7 - 2’ ~ rhxenylacetamldoceph -3 - em - 3 - ylmethyl)-
o - pyndmmm—4-carboxylate (1.818 g., 87.5% of theory) with [a]n’°+48 4° (1 m .
1 of 0 | water), pH 4.8 (¢, 1 in water), A m:g at 240 mp B / _ 372, inflection at B
The ¢ - | - 1/ E at 240 . L
20 S 255 my E ° 341 Ratio — 1.09 and gwmg'clear solutions in° water from o
tied .. 35 1%, to 20% concentrations. 35
o s - EXAMPLE 5. ,
> 8 I Triethylamine (1.01 g.; 10 millimoles) was added to a solution of N+(7-2'-thienyl-
758 acctam1doceph—3-em-3-ylmcthyl)-pyndmlum-4-carboxy1atc hydronitrate (2.4 g.; 4.98
470 : * millimoles) in dimethylsulphoxide (6 ml.). Methanol (3 ml) was added to obtain a 40
40 . homogencous reaction mixture . After 10 minutes, further methanol (17 ml.) was added _
' portionwisc to the stirred reaction solution to give a clear solution from which the . .
(see 50 . product prccxpltatcd The reaction mixture was stirred occasionally during one hour.
The precipitate was then collected by filtration washed ‘with methanol (20 ml.) by dis-
. placement and dried in vacuo to give N-(7-2'-thlenylacetamxdooeph-S-em-3-ylmethyl)- _ .
b 45 pyndmlum-4-carboxylate 1.823 g.; 88.6% of theory) with [@]p*°+464° pH 49 45
11:“-' - (L m water), giving clear solutions for concentratmns of 19 to 20% in water. : :
trol 5 | - : EXAMPLE 6.
was " . Tnethylamme (2.1 ml; 1.52 g;; 15 millimoles) was added to a stirred solution
trol - . of N = (7 - 2’ - thienylacetamidoceph - 3 - em - 3 - ylmethyl) - pyridinium - 4 - carb- _ .
hed . 50 oxylate hydronitrate (4.8 g.; 9.96 millimoles in N,N-dimethylacetamide (48 ml) and - 50
der ' ' seeded with N - (7 - 2/ - thxenylacetamxdoceph .3 - emi - 3 - ylmethyl) - pyridinium- _

2" 60 _ - 4 - carboxylate. The reaction so! lunon was. stxrred at room temperamre for two hours "

CR




wher e [errj [err] and X have the above defined

meani ngsﬂ w th a base. 2. A process for the prepar ation;of

: i he general fornula;- . [err] s ;

ahgretea'[ grerﬁa}/lﬁng Lygr agen atom. RD LI acyl group and X i ft a qﬁ?;?:}?ﬁg
. CHE = s = 3 ." o A 9 . _' . : ..; S? ! H -

anfoni um » durifig) which gmupc’_ pYHﬂTth hgrﬁ@lﬁ&ﬁ' RESTASLPledipill s o lccfeé%‘yll Clerrl :

catiofs of the %‘ﬂé’? d?%‘igf"ﬁhjﬁmlm N,N-difigthacetamide [(€ fril.} and then W%tﬁ aé‘et&ntl d& ke

a' () -

an'}d X have the gg‘n@régﬂﬂmy&%&ﬁ%ﬁﬁ?é@%ﬁ%§?&%§%§n:g; d bet ai nes

i ani on éxchargamotylitet .6161§'§1$§6<}§rof 745 in :
or! a weak o clearagutiinsall % t BEY R8Hcentrations in water. . Alg‘f’ffﬁ’ez s Por
t He preparation of a betaine having the general fornula:- .

W1
cdnt ai ni nY cat itgasf piridinkés mbne. 620k ofts)"and m ks ml) at 40°C. After 10
) i) ediiented bycfilirnion] wasted iwitEl'S, 1:11 nigdiredd UEO
ere Lert] L epbBuMily K Imhic s dons eflinied ,

. . ) 1 £2 ind dried in vacuo at 40° to con- , !
medi um wi t h an stageUreighe to give N « (7 - ??f@hémy aggtraan}‘?i oceph - 3 - em - 3 - ylmethyl)- - o
[ ' " pyridinium-4-carboxylate (0.45 g.; 52% of theory) with [«]o™ + 45°, pH 4.6 (c, L. in :

:1 - 15 water) and containing less than 2%, of the hydronitrate by potentiometric titration. - 15 ;

: d Xis a _-
‘lerr] is a kydppgen. akg legé%fx M@Llia_?} a_c_yl group and X A P
\cmg'[ gr [nar.go ammﬁbétmhtgz hydronitraéer ;%ag' Jrcngx é?&ﬁﬁrs' ﬁ?fé%}?séﬂ{.ﬂ;?: ‘? ‘E.'iﬁ.zo_ P

-EXAMPLE 8.
Anhydrous sodium carbonate (0.53 g.; 5.025 millimoles) was added to a solution
of the hydronitrate (4.8 g; 10.05 millimoles) of N - (7 - 2/ - thienylacetamido - ceph-
3 - em - 3 - ylmethyl; - pyridium - 4 - carboxylate in N,N - dimethylacetamide (25
20 mls) and the suspension was stirred at 40° for 45 minutes. The reaction mixture was - 20
o clarified by filtration. The filtrate was * seeded * with a small quantity of N-(7-2’- '
thienylacetamidoceph - 3 - em - 3 - ylmethyl).- pyridium - 4 - carboxylate and stirred
at room temperature for 30 minutes but no precipitate formed. Methanol (70 ml) was
then added to the stirred solution and a precipitate slowly formed. After 1 hour the B
25 - precipitate was collected by filtration, washed with methanol (40 ml), and dried =~ 25
. in vacuo at 30° for 24 hours to give N-(7-2’-thienylac_etamido-ceph-3-cm—3-ylmetﬁyl)- : P10
pyridinium-4-carboxylate (2.88 8, 69% of theory) with [e]p2° +47.8° pH36(clin

wate)) A 2O gt 240 my E1% 366, X infl, at 255 mu E % 336. Potentiometic

- r——

e awhen -

max

titration, showed the possible presence of approximately 3.59 of N-(7-2’-thienylacet- :

30 amido-cepl_x-3-em-3:-ylmethyl)pyridinium'—4-carboxylate hydronitrate, 30 .
- EXAMPLE 9. ] . S ‘
N-(@7-2- Thienylacetamidoceph - 3 - em - 3 - ylmethyl) - pyridinium - 4- ' !

carboxylate hydronitrate (9.6 g.) was dissolved in N,N’-dimethylacetamide (50 ml). .

. Triethylamine (3.1 ml) was added with continued stirring. The N-(7-2’-thienylacet- .
35 amidoceph - 3 - em -3 - yimethyl) - pyridinium - 4 - carboxylate was collected by 35

filtration, washed with 1:1 acetone/dimethylacetarmide mixture (25 ml.), followed by
acetone (100 ml.) and dried at 30° i vacuo for 16 hours. Yield 7.54 8 90.69 theory,
[e]5 +46.7° [¢, 1.0 in water], pH 4.75. [c, 1.0 in water]. ' ; 15
In Application No. "39172/66 (Serial No. 1,101,552), we have described and :
@ claimed salts containing cations of .the general formula: — ' o 40
[—3— CH2CONH - :
LS8 N A—cHy—x"
OH _
where X is an N-pyridyl or substituted N-pyridyl group. A specific salt of this type
which is claimed therein is N - (7-2- thienylacetamidoceph - 3 ~ em - 3 - ylmethyl)-
pyridinium-4-carboxylate hydronitrate. :
45 WHAT WE CLAIM IS: — : 45 v
1. A process for the preparation of a betaine of the general formula:—
' N_.._Q'/S _
Rz./ o o,;r-—'? A x*
00 20




4. A process as clainmed in clains 2 or 3 in which the betaine is recovered

fromthe aqueous nedium by crystallisation or freeze drying.
5. A process for the purification of a crude aqueous sol ution of a betaine
as defined in claim1 which conprises reacting said solution with an
pm d paving a pKa 5 of 4 or less, recovering the resultant salt fand
regeneratl ng the betaine fromsaid saIt ' as defined in claim2:ior

: ,"Cl aim 34 6. A proceshgl%lthe regeneratlon of a betaine as

ddefi ne a8 sat—
- {as defisned |ﬁ“r@§ alrhrphlﬂmmtharpf@ Xg I@d gpe fﬁqkp‘% was C°“° e to fdrma wh
(s

~ {solubl e acid W&T@a i%’%@;;‘ 2 i?'o ta| ne _f rom 10”']
~jthe reactiong wN-(7- 2'-tlucny!ace lmd -@QQ:&SJ %mﬁktﬂil " wh

. iwhich said bQ—Sﬂbonﬂatﬁ(B nsrgams% Jsfamar)haa?thr[g]na'ﬂu, pH 4.9 dri whte$s than 6
18. A processzlasg@qaasOM@spchtwvh@nmuae¢naiwa¢ru n_ which said base is a

liquid ter- tiary am ne or lEf secondary am ne. .
100 9. A procgssyasyc dieiBreaidlddiph! B gem Wiyl Jylidisth d 4Ler 1 i ary 8n ne
“Jis atri- - carboxylat hyavdahmieKYy lg); 2000 mellimoles) was dissolved nplirocedxs as cl ag med |
iin clailh 6 i trefi mridinhe migstd g5 62 millimeles) andrypgt |(€;n’¢§a °C. Af“’-f 10 171, A
. {process as c%@ngge ﬁﬂ‘&‘z@ggﬂf ,B% m }f’ﬁgg ﬁo'i?"’@; the betaine
tis facilitat i |;1, mxture( 20

" 112. A proces pyrﬂmmi-tacmdylam(oals &l; mz /oloI tlnen-y)/\ﬁﬂc h]ﬁ*heﬂ&npﬂ 4scﬂ: \ddnt is _acetone. wh
420 15 water) nd opptigpingless dhan 3t HierhpdronitpteyypotsntiopiF figatgo-10 i n Wifi ch t he
#ybetaine is recovered =~ . by di zGgrystallisation fromthe reaction

“4mi xture. 14. Anhpdsois 85Sund Sarliohaid gl; rsmxmmoxssj WFhs'Bldd@-1d @ sblitiowhi ch t he
- qorgani ¢ sol veirthe hgignitrate (4.8 g, IOkﬂé g Higolgs; )ofN (7 - 2’ - thienylacetdmido/y ‘M’PBCESS as

“cl ai medyyj n - cP ageh - PRl ce of peiersniy ; fimebylagagidn@? al.

; and’ the suspension was stirred at 45 minutes, action mii -
b formula: clarified by ﬁltragy The filtrate was “ seeded ” with a lfr uantity of N-(7-2§z’her € [ ert r]i S

ia hydroqen ‘athiyleRéamidocebhkydl - @ O31P yiselFIp! pirid@ml 4 Ocafbotyiiclad sdtedns and 30
[ err] and [ eptsoomiamperatme\forid mlmesdvanm mcxpatatﬁfm@nme&ml @a@m)w al kyl gr oup

jor, alt rnat |P| Cdt °§2’§f§3 s°1“"‘1¥a‘%£4 ti t’{wf" &ﬁﬁ?"f dl Vgl ent ;vl
tal i phat Ic gr. 0} % eph__:,_em_g_ 1 .atom forlq,rs a

_-{heterocycli prddn@;un-4-carboxylate (2 88 g169% fle@g)eEith m,,fumm 361( i m 15 i n
" iwhi ch ~the. sekruxgam 105 2 N\eabbugli BER N kS, AT at 255 mp B LRMBLEC Potentiometic ~

“ANN-di et hyl fo e
130 &6 di Eﬁh ﬁg@zﬁg yhgﬁ ‘ifiga"?@ fqm:rl?{:% ﬁ iiﬁ%’H@F@\%al er 8301 de,

PR

NN- di ner. hyI : : prop| onam de N-for rryl pi per| di ne or '
ijornyl norphol i ne. ss S 1.0 cI 14 in |ch
“Jthe solvent g, i(l cet"’m‘d N,%*T' ‘im:%f:ﬁ;e py“d‘ 'ﬁprocess as
4clained. in cmetmxahﬂnel(al saﬁf«)@d \éaﬂhue @ﬁm nS'!E
135 40 35 ~amidocep - em - 3 ylmethyl/) pyridinium| €4 ¢ boxy(la;e nza)s qf:oi}eqzt}%gh [ ¥ !,and'- w
a i ne /di e mixture (2 , follow ¥ at
Jlerr] have tﬁgmliﬁa};ﬁm§”§gﬁ, ?zﬁﬂfrhgrﬁﬁ ours. Yield 7.54 g., 90.6% theory, L ac
‘  lelo+46.7° [c,10mwater],pH475 [c, 1.0 in water]. o i 15 '

I S : In Application No. 39172/66 (Serial No, 1 101,552), we have described and o
y o 49 - claimed salts contammgcmons of the general formula: L 40

D | . | ( &— CH,CONH j{:—(\&«z

where X is an N-pyrxdyl or subsucuted N-pyridyl group. A specxﬂc salt of thls type .
which is claimed thereinis N - (7 - 2 - dnenylacetamxdoceph 3. 3 ylmethyl)— ' B S
pyridinium-4-carboxylate hydronitrate, _ ' S W
45 WHATWECLAIMIS —_ Y I g
. l A process for the preparatxon of a betaine of the genetal formula —-— C C

R‘

3 c'Hz__xi- :

| ﬁ 20. v
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19. A process as clained in any of clainms 6-13 in which the organic sol vent

has the general fornula:-
[err] . 45 in WhICh [err] and [err] have the neanings_defined in claim
15. 45 20. A process as clained ings
-aFny of‘the preceding clainms in which Xis a quat ernary am no gr oup
~deri ve|d from a nononucl ear heterocycl e. o
45 - 21. A process as cI q;lm;f.}ll n any of t he precedl ng 1q| ains i n
—_\-I\h__Ch tuc Tt UII U] LIIU sart—Ts ucllvcu Fromram—eact—d ||aV||Tga pKa 0

% 4 or less. wher R Is A gogen rﬁ%l‘*&l‘ﬁ%’bﬁ‘?‘&ﬁ any of the preceding clains in
s Whi the gréﬁu& ﬁ afzmomul,’,pé;g,p where: appropriate, [err] islare the.
D groupsi [err] wmcoﬁmee—ra[:mgrasanaonarn;ag,cammmmgemaxformulacl-kyl subst i t ut.ed 3
9 arfl, fsubstltut ed cycl oal kyl, or heterocyclic group and [err] is an integer [
from1t08 ' 23“’ A process as claimed in claim 22 i.n which r
[err] iIS an integer from1 t s 50 55 24, A :

- processs as claimed in clai m"’fZW&zm;p t he het erocycl icrimg is a
. _ 5- or 6-nenbered ring cont@ining one or nore of O, S, -and N, or
o sucoh g ring fused to 24. A p°r°8'tess-as clainmed in claim22 in, whic e
- the grjoup [err] is a phenyl acetyl, nitrophenylacetyl, pienyl propi onyI or = g
; t hi enyl acetyl grou process as clained in any of the. preceding. §
cl in wrﬂ’ F’F@ BS; S¢or subpstituted N-pyri dyI 23

| gr%up prﬁ?%‘”ﬂ" }n 9" el fomA BT the preceding fid
claing in which the anions g of the salt are Qerlved fromtrichloroacetic,gs

o sul phyric, perchloric, nitrid\ hydrocl;g ori-c, hydrobronic, hydriodic, aceti

s or fofmc acid. 27. A. processz/ S qraigned in any of the precedl ng clalms

s utwliging salts containing R 4""""/ & of the formula @ 28. A

- procegs as claimed in claim27 i n%whicipo-he anion of said salt is bromde,

: hydr ogen phosphate, chloride, perchlorate, hydrogen sul phat e,

. tetrafiluoroborate, iodide : or () chloroacetate. 2C:
1. 29% Aiproces N .of clal in which the,salt is B
- N-(7-2'10 thu“ﬁ’“%SR f ’ﬁaﬁ?g&q&é‘ﬁ%“ ta;&rig“ésm- 'ﬂf‘ﬁrﬂl’ﬁg‘ﬁ““g‘arbow ate

! hydromtrate ; 0. A process for

regengration and recovery @J the betaine, N-(7-2'-thienylacet-

am do"eph 3-emyl met hyl) - py ™l n| um arboxyl ate, from. an - aci d. addi t| ong
st : Rz/ of vm hrzr gn acid haV| ng a pKa of 4 or )
org 3

| ess Nhl ch conprises reacting a sol-ution of

said salt with a base thereby form ng=°%th organic solution of an acid

additfon . salt of said base and recovering said betaine fromth
ganf ¢ nmedi um 20 31. Aprocess as claimed in cIa|m30|n

i ch} sai d. bdtmiRieR] mdriédameheedmferdeﬂmi hifeanings, in an aqueous medium with
{ ~an ;m?n ;xcha?ger in the base or weak acid salt form to vield said betaine or a weak
acid salt thereo!

- 15 3.4 Pprocess for the preparauon of a betame havmg the general formula - 15
' Neeeoo S .
o /r—-N\!)-cuz-x*
4
]
00~ .
' an .
where Riisa hydrogen atom, R® is an acyl group and X is a quatemary ammonium ..
S ., sroup, which compnses reacting a salt contammg cations of the general formula —-_—
L ]
. 2/ N'_ >
‘RS A CHy—X" -

COOH-

;20 ' where R1 R2 e_md X have the above deﬁned meamngs, m an aqueous mednng)wnth an o 20 -
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organi ¢ nmedium by direct crystallisation. 32.
A process as clained in claim30 in which said betaine is recovered by

addi ng an anti-solvent for the betaine to the
or gani c medi um and recovering the precipitated _ 25 Lo
bet

25 33 A process for the regeneratron and recovery of the bet ai ne ,
CON(7- 2'-th|enyl acet am doceph - 3 - em- 3-._ '
L oylnmethy 32 - pyridinium- 4 - carbbWiSQte froman acid___ o
‘addi tison sal t fhepress dichihed it difihs® di3¥d WBchAndYéRine fs rébovered krBifi Shehi ch N

c@oprises roqmtus mgdxum by crystallisation or freeze drying. . a solution of said- sa1 t-in a pl
'so -vent of t h mam‘es foxl‘1 punﬁcatmn of a cn:lde iaqueous solution of a betaine as = .

ne W compnses reactmg said sojution P
[ err 1 of 4 or l recov rt the resultant salt and r%exreratm m%@%ni gilgfm& §A tsel egt ed f I OmN
the gr oup C Q\&ehifcl lih\@a ﬁfﬁg_gen and al groups contal ni ng

1-5 carbon atoﬂsAamdes{ &Jrrrd}e regaubration p. abntaetceadéﬁnahmadaiuyll whichg -cont ar ning 1- i

‘car bon prises reacting a solution of a salt as ‘rﬁgf ah avi ng a pKb
of Iesgythafe Jt%“mfﬂf’é" 6 i gk p “Qd’ﬁt"ﬁ“’oﬁ”"m“%&‘ “d%Pd bage and
recovering sai d. Rkt claioieis Akifl 650 WHRR baid base is an organic base havinga 35 34.
A process as:KbIofilreasrmdnﬁn claim33 in which said acid is nitric acid. :

35 . Cary Aproce;su as claimed in claimagior chim 7 jp which sid Rapeqp pdiguid #7c| ai m 33 ar 34
i n whi g&- sai a §8M§}1£ fﬁ&@ﬂ%ﬁn 8 m wluch the liquid tertiary amine is & tei-f OT ”?Sm de?

36. A procegpwaskbhminded I n claim3 34 in which said solvent 1§ :

di nethyl - 10 Iaoetmsdblmcd in claim 6 in whxch tlté?ﬁaseﬁs Jrigeeigwgaais beeai ned : | n any

d r (V) of the betame '
of clains 33 ﬁon o,;ﬂs antx-sg?ventt IP".SGTL%%B m1x EEFC %

Ill by a o th
by diregt. cry ‘E t?xdp%@cg i claimed in claim lltme\xa.vel?mh the anu-solvent is acetore8- A Pr Q(f;ess as °
claimed in any mfA(sio&bsrﬁclBiamBﬁ an{ ofVdhiirfs"6—L- 10€in lvRikiBthe Berdide if Rewscer ed 5 - 4
45 . . bydir¢sycrystatlisation fremythe teectiomixtres Wi th _a | ower ket one and recoverr ng -
t he  preci pi tal A, proggssps claimed in any of claims 6‘393 in svhich the organi¢ fﬂ“’"’t‘ﬂ’é’ regener ation
‘and recovery he betaine, N-(7-2'4thienyl- i
‘acet amigsloceph- 3- em 3- yl et hyl ) - pprN-dCsioum 4- car boxyl at e, from an g¢id 90
addition salt ciS t her eof ym h an acid havjng a pKa of 4 or | ess whi ch

e en QO

. conprises rg prpcess s claimgd, iny@aim 14 in which the organic solvent has the gengtal <54 ina ¢
. - solvent of t ormula [err]. rs.cO.NR¢.R® where [err] and

[err] are each an al kyI group cont aining 1-5 carbon atons, with an 2-' 25 {
3& ga ‘f'ﬁ ‘%j‘a' aikyllgeoyp CQ'*R!:WS@ toos fadtomammév%djbl eégcr d
: addrtr sal %’F\Fé oms&d ¢
: sol vent 40. mt&; R Sgether Q{eﬂqaeh?%ﬂ ;:;Q%t °"%Wi"ghé°gr &%o"\%r’gpg’ra ?{te bet al ne, N
N-(7-2'-thieny I%é A process as clauned in claim 15 in which the solvent is N,N-dimethylform- ' '
i acet ami doce Mﬂ'renymfmmde,d‘éNMglled@M an acid ‘30
addi ti & salS meg‘mm;f“ lgcsf'fqﬁg’ s IVW"T’W nNabdigetEy i ng 3% pKa of
not greater "t inS&a#m IQ hﬁﬂ tlﬁ-. solvent is anSﬁ'NlEhthﬁ- of sajd sal t-
¢ 1Rn a sol ventcyanﬁmﬂhe forrrula : [err] '
. where R3 i's sellécéétfcqssr%ﬁiamﬂgqlmé“ inovhichghe solyent has the genseab formauied kyl group
i .cont ai %ng 5 1-5 carbon akorﬁsNaegNkerﬂ;] and [err] are each al yI 35
“groups ‘containing 1-5 carbon atons, with an organic terti arytbase .
. having a prnWﬁ%‘%dﬁmm@em@nmyMMnMSaddr tion salt of sai d
- base and r ectQe ﬁ ey clgised jityny fof gFimE 38 Morhich e organic solvent has .
genera : 40
R*.R*SO - :
45 - inwhich R* and R® have the meanings defined in claim 15 ' 45 i
20. A process as claimed in any of the preceding claims in which X is a quatcrnary R .
~ amino group derived from a mononuclear heterocycle. L P45
21. A process as claimed in any of the preceding claims in which the anion of the '
salt is-derived from an acid having a pKa of 4 or less. o
50 22. A process as claimed in any of the preceding claims in which the group R? 50 :
and, where appropriate, R* is/are the groups R*(CH,), CO— where R? i is aryl, cyclo- e
?g?g ls::ssmuted aryl, substituted cycloalkyl or heterocychc group and # is an integer X _
: 23. A process as claimed in claim 22.in which 7 is an integer from 1 w4 i .50
55 24. A process as claimed in claih 22 or 23 in which the heterocyclic ring isa - 55 | :
5-or 6-membered rmg contatmng one or more of O S, and N or such a ring fused o

. & benzeni ring. . - O | SR

mmmmmm §




41. A process as defined in claim40 in which said base is a

tri([err]al kyl)-
1 substantially as herein described. . .10

anm ne. 10
43. A,

claimed Th claim 1 Stbstantial Ty as herein described 1n ény of

Exanm es.

by a pracess as clained in

42. A process as clained in claim

t he

44. Betaines as defined in claim2l whenever prepared

any of the preceding clains. 15

45 The icrystalline form of N—(7 2' -t hi enyl acet am doceph- 3- em 3- ylnethyl)

T aL,T:I on_data. -
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pyri di ni um 4- carboxylate char?ﬁnsrized by the follow ng X-
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Qnam ng- A

b8y

A v, e ¢ auan et e e 7
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24. A process as claimed in claim 22 in which tﬂégt@up R‘(OHz),.CO-— is a

phenylagdyl Offitrophenylacetyl, phenylpropionyl or thienylacetyl group. "6. 82
25. A process as claimed in any of the prgceding claims in which X represents an

' N-pyndjyﬁgm or substituted N-pyridyl group.

ess as claimed in any of the preceding claims in which Rhe>dnions
of the salt are derived from trichloroacric,2Rlphuric, perchloric, nitric, hﬂcﬁocﬂl&lc,

'hydrob::pglcﬂﬁrdrmdxc, acetic or formic acid.

27. A process as claimed in any of Z[.hczwecedmg clauns utilising saltslgynwng

cations fohbfgm“h

_ 4. 08
! 5 3 89 22.85°

23 27 CHzCONH 3. 74
Q l—CHz-Q 24.07

24. 27 3.55

25.62 -
28. A process as claimed in claim 27 m whxch the anion of said salt is bromide,

- hydrogen phosphate, chloride, pcrchlorate, hydrogen sulphate, tetraﬂuoroborate, iodide

or trichloroacetate.

29. A process as claimed in any of claims 1—27 in which the salt is N—(7-2'
thnenylacetamxdoceph-3-em-3-ylmethyl)-pynd1mum—4-carboxylate hydronitrate.
. 30. A process for regeneration and recovery of the betame, N-(7-2’-thienylacet-
amidoceph-3-em-ylmethyl)-pyridinium-4-carboxylate, from - an " acid addition salt
thereof with an acid having a pKa of 4 or less which comprises reacting an organic
solution of said salt with a base thereby forming an organic solution, of an acid addition
salt of said base and recovering said betaine from the organic medium..

31. A process as claimed in claim 30 in whlch saxd betaine is recovered from the

organic medium by direct crystallisation.

32. A process as claimed in claim 30 in which said betaine is recovered by addmg
an anti-solvent for the betaine to the organic medium and recovering the precipitated
betaine.

33. A process for the regeneranon and recovery of the betaine, N-(7-2’-thienyl-

- acetamidoceph - 3 - em - 3 - ylmethyl) - pyridinium - 4 - carboxylate, from an acid

addition salt thereof with an acid having a pKa of 4 or less which comprises reacting
a solution of said salt in a solvent of the formula

R*.CO.NR*. R’

where R? is sclected from the group consisting of hydrogcn and alkyl groups containing
1—>5 carbon atoms and R* and R® are each an alkyl group containing 1—5 carbon
atoms, with an organic base having a pKb of less than 6 to form a soluble acid addition
salt of said base and recovering said betaine from said solvent.

34. A process as claimed in claim 33 in which said acid is nitric acid.

35. A process as claimed in claim 33 or 34 in which said solvent is dimethyl-
formamide.

36. A process as claimed in claim 33 or 34 in which sald solvent is dimethy}-

. . acetamide,

37. A process as claimed in any of claims 33-—36 in which the betaine is recovered
by direct crystallisation.

38. A process as claimed i in any of claims 33—36 in which the betaine is recovered
by contacting the solvent with. a lower ketone and recovering the precipitated betaine.

39. A process for the regeneration and recovery of the betaine, N~(7-2’-thienyl~
acetamidoceph- =3-em-3-ylmethyl)-pyridinium-4-carboxylate, from an acid addition salt
thereof with an acid having a pKa of 4 or less which compnses reacting a solution of
said saltin a solvent of the formula .

R*. RSO

where R* and R® are each an alkyl group containing 1--5 carbon atoms, thh an

organic base having a pKb of less than 6 to form a ‘soluble acid addition salt of said

base and recovering said betaine from said solvent.
40. A process for the regeneration and recovery of the betaine, N-(7-2'-thienyl-

.aoetamxdoceph-S-em-3-yknethyl)—pyndmxum—4—carboxylate, from an acxd addition salt
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pyndxmum-4-carboxylate characterized by the following X-ray dxﬁracuon data;—

Interplanar Spacing A | 26 (CuKa), degrees
14.6 6.05
738 11.97
682 1297 .
6.39 1385
. 5.68 1551
557 D 1500
. 5.29. 1675
492 18.02
4.80 18.47
4.4 19.77
4.22 2105
. - 4.08 Cam '
L 389 L2285
3.82 B
374 23.77
3.60 . 0T
3.6 o mar
355 <17 2500
347 25.62
338 2630
83

26,57

3.38 26. 30 3.35 26. 57
I nt er pl anar Spacing A 20 (CuKa), degrees
3.29 27.05 3.20 27.82 di - ,
3.14 28. 40 3.08 28.97 3.00
29.75 2. 96 30.20 2.82 31. 67
""2 " 32.30 2.73 32.80
¢ 2.67 : 33. 50 . .2.65 . . 33.77
2. 5_8 14 34.70 1,101,561 : 2.55
25 51:2 * thfreof w;th a:in :l dﬁl;,evx? a prg off not greater alan 4 which comprises rencting Zﬁéb
N sounono'sa t solvent of t ula
36735 st ol thelombia 5 43 36..90
T 2.41 - - 37. 27 R*.CO.NR*.R* 2.37.
L 37.90 where R® i is selected from the group consisting of hydrogex{ and alkyl group containing :
5 -1—>5 carbon atoms and R* and R® are each alkyl groups containing 1—5 carbon . s
atoms, with an organic tertiary base having a pKb of less than 6 to form an acid addi-
tion salt of said base and recovering said betaine from said solvent.
41. A process as defined in claim 40 in which said base is a tri(Cl—C6alkyl)- .-
: amine, e
10 42. A process as claimed in claim 1 substantially as herein described. 10
43, A process as claimed in claim 1 .substantially as herein described in any of .
the Examples..
44. Betaines as defined in claim 1 whenever prepared by a process as claimed in -
: any of the preceding claims,
15 - 45, The crystalline form of N-(7-2’-thienylacetamidoceph-3-em-3-ylmethyl)- 15
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2.35 38. 30 2. 32 38. 80

2.24 40. 15 2.18
41.35 . 2.14 42. 25
46. The crystalline form of N (7-2'-thienylacetani doceph- 3-em 3-yl met hyl ) - E
/ri-digni um 4- car boxyl ate characterized by the followihg X-ray diffraction E-
dat a: ! : I nt er pl anar Spacing A 20 (CuKa), degrees :
14.48 ¢ o 6.10 o 8.32 o
_10.62 7.43 -1;101,-551 11.90 ST
g—m CF 13702 ' : 6. 46 ——-+ 18.70
6. 0% © 14.17 - : .77 - - 7535
5 65 | : 15 ggw;plmgr Spacing A | 20 (CuKa), degrees £i56 - BRI e
5.35 | © 16.]55 : .. §5.29 .. .16.75
ing 494 |- 17.92 32 -+ 27.05 4. 82 o
on 18. 40 3,49 62 . 18 19.20 o
dl- 4.51 19.[67 b 4.33° .. . 20.47
'1)-' 4.30 ! : - 20.162 - 3.4 N 28.40 4.22 .. 21.02
4.09 . i 21.{70 - o ' $. 79 : - 22. 37
: _ 08 .28, )
3. 80 ' ' 23.105 30 R B 2 97_ 8.79 : ' 23.42
of 370 | 24,102 - 3.00 . .| . 2075 3. 65 . 24.40
. 3.63 . - - 24,152 A R 3.58 oo 24. 85
M 353 250 %% . . 020 . g5 25. 42
D~ 3.48 | - . 26.00 - 282 | 3167 h :
| 271 | 3230
273 32,80
267 | . 3350
265 .| 3371
288 | s
255 | - 3502
25 |- 3525
| | Y U U X - I
S 2 | 3635
| 24 | 3690
241 3127
237 | 319
235 . -38.30
232 - 38.80
N 2.4 B '40,-'15‘ . A
| 208 a3 | " B
| 24 |42 |
f
| .
, | AR
'3 ay—— e e v .




1, 101, 561 17
3.41 26. 15 3.35 26. 62
3.31 26. 90 3.24 __27.55
03,17 28.10 - | 3.07 ©29.10 -
Bdle 29.67 | | .98 -+ 29.95
| %*37 ® | 31.10 2.82 31. 67 I o
2,79 . 32.10 x . 2. 77 132.32 .
1.2:70 216 - 33.10 _ . 1,101,561 2.68 £ 33.40
oA ) . crystalline form of N-(7-2’-thienylacetamidocegh- -3-ylmethyl)- . 35 05 .
B pyridis 1221%rboxy1ate characterized by the following X-ray, Siffctidn data:— 92

i | Interplanar Spacing A | 20 (CuKa), degrees
| | 14.48 6.10
8.32 10.62
7.43 11.90°
'6.79. - 13,02

y 6.46 1370
: 6.01 um
_ 57 . B3s
; 565 . 15.67
_E 556 - "15.92
| 535 | 16,55

520 T 1685
e | 1
482 - | 1840
462 1920
‘451",- - 19.67
‘w33 | 04
430 20.62 -
a2 | 210
a0 | 2um
.9 | 237
3.8 23.05
s |z
3.7 | 2402
3.65 | - 2440
36 | s
358 - © 24,85
| 353 | 2520
: — 3s0 25.42
| | 3.42 - 26.00.

T

B T T T T T T L T TIC IS AP I -




2.43 36. 97 2. 39 37.62

2. 37 37.97 2.35 38. 30

2. 32 38. 82 2. 30 39. 27
2.26 39. 92 2. 24 40.30 |
3#3¢ [ . 40.42 | .

I nt er pl :émar Spacing A 20 (.CuKa), degr ees

2.21 ! 140..77 . | o Ok
2.18 . 41. 47 1,101,561 ' 17 2.15
g;‘:‘;ﬁ@:;?ﬁ __ . . S - 2'12For the  }
é%p' I cants, o I-nlter;'alanar Spacing A | 26 (CuKa), degrees anrtgrRQEKpgi eEtEHN &
Agents,¢ . 3.4 %:perial House, 15-19, -
Ki ngsway, Londpn’, .WC. 2. 3.35 - 5.62 Prnt ed for Her. Majesty's F
Stationery Ofice by thg Courier Press, Leam ngton ppa, 1968. - : :
Publ i shed by the Patent |Of fice:3125 Souf hanpt26:90 Bui | i ngs, -London, W C2, ]
(rom wn s | oms copies my be |
‘ 3.7 28.10 't
307 | 20.10° ﬁ
s | e
28 | 2.
r 287 | 3L10
282 | 361
.!- 279 - | 3210
'-' am Co2.32 | |
20 | mao | I ’
C 26 | 3340 | |
262 | om0
2.59 3465 }
356 | mo0 o 4
2 | . 305 o
248 | 3612 o |
246 - | - 36.45 e f
2.8 | 3607 o
2.3 ome | f
231 . 37.97 o
235 | 3830
232 38.82
230 3921
226 | w2
224 | 4030
23 . we : %
S i -
BT




. JPag€ 12, line 35, for "diethyl aceani de" read
- 1Col um, for "75.35" read.

tary" Page 7, Table I1l, colum 5, 2nd entry, for
"3.40 x " read "3.40-"

Page 8, line
49, for "cc, 0,098; water)." read ‘
,Pc, 0.098; water)" ' Page 8, |ine-6q,
: for "0,"'read Q" - : Page 9, line 10,
ﬂ‘ﬁr’ trichl oroacetate" read o . . = Page'p,
-%Ilne 23, for "solution" read "sol u- ' : . SR

:Page 10, Iigne 2, for "di net hacet ani dpl rg@lad
iread " Pyl’i oot
'after (c"-insert comm Page 11, I|ne 1, for

D -V IR
rage—ro—Tt1he 27

“[err]” read "[err]™

-} di.met hyI acet am de" . Intu'planar SpacmgA 20 (CuKa), degrees ’ Page 16 2nd

a 1~3 .LU e Ll, alLCrll\u'_insert-Com "i5: 35"
-{Page 17, 1st Colum, for "P. 56" 22Lg "2 Hgo" - 40.77 i
1 THE PATENT OFFI CE

S

2.18 - 41.47 . ' 25_t h-Mar ch 19ﬁ8 .
2.15 . 42.00 co]
2.12 42.67 ‘
- !
For the Applicants, i
. FRANK B. DEHN & CO., .
Chartered Patent Agents, ;
Imperial House, 15—19, Kingsway, London, W. C.2.
Printed for Her Majesty’s Stationery Office by the Coune: Press, Leammgton Spa, 1968. . :
Published by the Patent Office, 25 Southampton Buildings, Inndon, WC.Z, from which e
_ copm may be obtamed. _ Cb )
e ERRATA
SPECIFICATION No. 1,101,561
- Page, 3, line 3, fter “ichloroncetic” inser |
’I H
Page 6 line 12, for “arbitrary” read “arbi- B
L
Page (A Table 11, column 5, 2nd enury, for _ . ;
“340x* read “3.40— o S b
Page 8, line 49, for “cc, 0,098; water).” read - ST N
“c, 0.098; water)” ' S S {
Page 8, line 60, for “0,” read “0°” {
Page 9, line 10, for “trichloroacetate” read i
S “trichloracetate” i
3 L  Page 9, line 23, for “solution” read “solu- |
! : A - L :
- o ' . Page 10, line 2, for “dimetbacetamide” read i
T T “d1methylacetamnde” '

Page 10, line 5, for “47.4.;" read “47.4°.;"

Page 10 lines 8, 19 and 22, for * pyndlum o .
read “pyridinium” R
Page 10, line 27, after “(c” insert comma o b
- Page 11 line 1, for “R,” read “R*” :
Page 12 line 35, for “dlethylaceamzde” read
“dxethylacetamxde”

Page 16, 2nd Column, for s, 35" read
“]15.35%

Page 17, 1st Column, for “2.56” read “2.562"
THE PATENT OFFICE -
 25th March 1968
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