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ticularly, th| S i nveft? 48 7r5él7§?§%° EErITW at®ves of cerin

[err]-am ndé®@ @ﬁﬁ Wﬁmg pr epar ed by reaction
of the a-am nocephal oSpori th certal n al de- hydes and ketones. The .

starting materials 5%) ujmmmstop MJmmmosrmumhal osporins
haV|ng t he general’ fornula

15 wherei'n R §7I)n
ni'tro, amno : %
thet a

(1 ower) al kyl tedmus,andthcmethodbywbxchltxsmbeper- :
o 5 foumed,tobepamclﬂarlydwmbedman by the following statement:— -
This invention relates to new synthetic compounds of value as antibacterial agents,
as nutritional supplements in animal feeds, as agents for the treatment of mastitis in -
_ cattle and as therapeutic agents in poultry and animals, including mdn, in the treatment
of infectious diseases caused by Gram-positive and Gram-negative bacteria. Mor par- :
.10 ticularly, this invention relates to derivatives of certain a-ammocephalosponns, said 10
. derivatives being prepared by reaction of the a-anunocephalosponn with certain alde-
hydes and ketones.
i The starting materials in the present invention are a—ammocephalosponns havmg
: _'. the general formula _

15 o R—CH—C — ' - 15
o | ™ F ay S

> - 5
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in which R?, R? and ‘R*® are. hydragen, halo, hydroxy, (lower)alkyl, mtro,

_ (lowa)alkanoyl, trifluoromethyl, (lawer)alkoxy or (lower)alkylmercapto. These start- - -
20 ing material cephalosponns are described for example in U. K Patents 1,174,335 and 2
' 1,240,687 and 'in U.S. Patent 3,352,858. .

: It was an object of the present invention to pravxde novel cephalosporm dcnvanves
which would - possess potent antibacterial activity against a wide spectrum of Gram-
) " positive and Gram-negative bacteria. It was an additional object of this invention to-. -
25 _ provide novel derivatives of the above-described a-aminocephalosporins which would 25
: -be substantially superior in aqueous stability to the cephalosporins per se. o
The objects of the present invention have been achieved by prowdmg a process
-for the preparation of oompounds of the general formula

. [Pﬂce 33p]




20 ing materi al cephal osporins arc described for exanple in U K
Patents 1,174,335 and 20 1,240,687 and in U. S. Patent 3,352,858. It was an
obj ect of the present invention tg provide novel cephal osporin derivatives
wheh—wottd—posSsess pot ent anti bacteri al activity against a wi de spectrum
of Gram positive and Gramnegative bacteria. It was an additional object
of this invention to 25 provi de novel derivatives of the
abovesdescri bed a- anrnocephalosporlns mhlch would 25 be substantlalk N
r in. aqueous stability.to the mp,msl osporins_per_se. The obigfts of

supe

t he.prese provi di ng a process for the .
preparation of conpounds of . the genem _ la [Price 33p] . 2"kj
1401285 N wherein Ris [err] R3 in .

which [err] are hydrogen hal o hydroxp (1 ryalkyl, nitro ,am no (| ower)
al kanoyl, trifiueromethyl, (lower) alkomy or (Iower) alkylnercapto ~and X
is [err] in which either (a) [err] i's hydrogen and [err] is [err] alkyl or
[err] wherein [emmirnpue-:sents an aronmatic radical of the formula [err] 10
in which [err] are .hydrogen, nitro, di(lower) alkywamno, (lower)- - 10

al'kanoyl am no; “(1'ower)al kanoyl oxy , (1 ower) alkyl, Lomer)alkoxy, sul fanyl ,
hal o, tri- fluoronethyl, (-I@—) al kyI theO, (I ovve Kyl sul fonyl ,
car bo(l ower) al koxy, benzyl henethyl cyclopaﬁ cyclohenxyl or
cycl oheptyl; or (b) [err] and: [err]mhen take to-. eter with the carbon
atomto mhlch they are attached represent c cloa 15 4 to 7
cabon at ons i nclpughidER?, A3 chnﬂckﬂoo(]h é‘!m#ﬁ & salts 5 .
thereof; 5. 15(MhmnhmpWDG@B saﬁwﬁﬁﬂ ng ‘a cephalosporln of the
formula O [err] wherein Ris as deflned aboveh q? a salt thereof, with a
carbonyl conpound having the f rnul ' \tﬁ——c\
. . | H—
H"-N\C'/N— o 'i ' ™
| A
. R( 5 . R* \RBI .
ummanamnnncmdwﬂofﬂwﬂummh : _;_
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7 ower)- 10
¥ + Re. R and R are hydrogen, nitro, dl(lowet)alkylammo, (lower)-
0 mmﬁo? (lol:vetl){alkanoyloxy, (lower)alkyl, (lower)alkoz:y ) ’halo, ml,
ﬂuoromethyl, (lwa)agycllm (gw:;)x:’lkylsulf orl’(b‘)xk‘ (fos R’Mwhgn' myto- |
. vgxlt’hct}l,!cslm atom to wluch they are attached ren%all cycloaltyl:!et:e havmg; 15
4 to 7 carbon atoms’ mclusxve, and nontoxic pharnmcﬂ;':i y acceptab thereof
3 wluch process comprises reacung a cephalosponn ormula

R—gi- c—Nn—J:—(J%

. N
wherein R is as defined above ora salt thereof, wnh a carbonyl conIpound havmg

- mmmh _ : '
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herem eﬁned bove
o Th:{ :;‘n: ‘l“(slca:ega(llky > as usedfhereulx :x;eznsml:g:h;‘ sat:ao:ng:‘t sand brr;cme chaﬂ:; |
ahpha;:(ciolg“)” mb&mmhavmg dg?npnon of another group, .8 (lowet)alkoxy,

20



O [err] 20

20 wherein [err] are as defined above. The term " (lower)al kyl" as used
herei n_neans both strai ght and branched chain aliphatic hydrocarbon
radicals having from1 to 6carbon atons. Simlarly, where the term(lower)"
is used as part of the description of another group, e-g (Iomer)alk XY,

3 1,401, 285

3.it refers to the al kyl portjon of such group which is therefore ag
désér|q§d above in con- nectlon m&,,gg omer)alkyl The nontOX|c .
phar macetrt —areeeptab . iEacaz FF acl ude,
for exarrplelt plg *'ﬁﬁéﬁwhsﬁmavb@M$?ﬂdbnep#abhdahatmgmof the acidic
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al um num andncniatmﬁleimpl 51)
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N- benzyl - betsd® i as “ilgrqﬂ;@wer)alkylanunes,
benzyl et hyl ,,.v (g enamine, N,N’-di-
o Sk I naadi nes, such as

[err]- b| S- deh)'(ldoea)ahlk '

N- et hylPpi pe lpﬂnelllvmm)humﬁ.ﬂmnnacmempused 1@ form
salts of be 'ﬁ% EI gﬁ&% 'ﬂ'ﬁ?dh nf80 b migenlagidaccept - 10
able acid a Y E(b ik b L BEE R SUCh as (a) the
m neral aci doemk;llctmn an ( ) : Pinz 3 eﬁzr omi de,

y_zsﬂ Pt ey oG aye dnd ( bys t he
?W‘e@t"ﬂ wapkeconvertedy 5t o
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& whereifl ROis inShbstitiked pehyd pliy@roxydl SO i ncl uded
 aldehydasisel dfmabemaldcme,aar box@bi ¢ group
n‘ht ic
a ko FAFRREHY a%ar&'.%%enecl ude the
reaction prmhdeéeolkaltxhealaalm(m’ alsodinpoandrxﬁmsfumf)mfﬂidlawvé-mWer ein Ris
unsubs®i t ut &igaef ran glo, on prgglucts, 'Phe% or . 3-ch] or o- 4- hydm)xyphenyl
with al dehy ! e, fxme aming
0- met hoxybe v

‘hydr 0i18di dea
-organi c aC|
‘tartrate,

ascorbate,
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: and potasswlm? MBelis preferred, however, in order to.obuain maximum
ds, to use a molar excess of the carbonyl compound. The pH of the reaction mix- '
35 turedemmblyshmﬂdbefromabthtoabwt9and_prefmblyonﬂxealkahneade. 35
The temperature during the reaction is not critical. The reaction -will proceed _
satisfactorily at room temperature and may be hastened by heating.
After the cephalosporin has reacted with the carbonyl compound, the resultant
compound may be recovered by the methods conventionally used with similar com-
40 - pounds, e.g. precnpnmuon, lyophilization, flash evaporation, etc. 40
The cephalosporin derivatives of the present invention have been found to be sub-
stantially more stable in aqueous solution: than the cephalosporins from which they are
derived. The compounds prepared by this invention have also been found to possess
potent antibacterial activity against a wide variety of both Gram-positive and Gram-

45 negative bacteria. 45
The cephalosporin-carbonyl adducts of the present invention have been found to
have cither the Schiff base structure ~ -
R—ﬁ:ﬂ—@—m - .
R S ()

| /c\ oot -

)
or the cyclic structure

50 _ H-N_ N : 50
. ' . ' /c\ _ N Z v . . :
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25 tioned a-am nocephal osporin reaction products.
25 The a-carbon atom of the cephal osporin starting material bearing the
free amino group is an asymetric carbon atom and therefore, the conpounds

of the present in- vention can exist in tw optically active isomeric forns

(the D and L-diastereo- isoners), as well as in a mxture of the two
opticall@%? tive forns. The nost preferred 30 conpounds are thaose of
the D coR /qur ation. 30 In preparing
t he conpoundg.of fornula I, the prOpOFtiaﬁéﬁpf fhe cephalosporln and 4
car bony conpotiTd—e g ot ~SotTe A v - e
of the proportlongmBPnﬂb to.\
obtai n maxi mum yi ¢Lge. L Q. nd."Jhe
pH of the reactlomm' a,, : , k abotl 5 to-
about- 9 and pref evedsbny on t he alkallne 5|de re during t e

reaction is not crig
t enperature and
reacted with the car.

inventitmalsp. propires Pharmage ' theickphalost
- ggg@nwmtwdﬁwm m@ma%%mman has
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by the met hd@s conmenmuanally used with S|n1lar com - 40 - pounds, e.g4g-
preci pitation, |yophilization, flash ev ration, etc. ' ' 40
The cephal osporin.derivatives of the pr f i nventi on have been found to

be sub- stantially nore stable in aqueOU§ sol ution than the cephal osporins’
from which they-are derived. -The conpo % prepared by this invention_ have
al so been found to possess potent rla'S ctivity against ‘a mnde
variety of both G am positive and a [.3 . N\éﬁgﬂgtlve bacteri a. :
45 The cephal ospori n-car bonyl -adduct s Hf t fe pr§sent. i nvention have been
found to have either the Schiff. base"s ructure ™ r] or the cyclic
structure [err] 4 : © 1,401, 285

4 wherein [err] are all as defined ab The particul ar structure of any

gi ven conpound is believed to depend .-the structure of the starlng
naterlals and/or the’ reactlon condltlon% eq solvens et c. used in

| to mﬁent ' qg_'.

Ure. ang onkof0.386 mil. Bénzaldehyi .20l water, the systenl was
5 o LA "f:'_'*'r °C for.-i30—--45--minums. Pon_;Ssium ethyl _liexangatc_ (0.._5§ ,g.) was added ‘and

morphous.'l‘heongmal crysmls slowly d:ssolvedandthesysm was. sub;ectedtoan . -
iceswater :bath for 45 minutes after which the product crystallised and was recovered 20
by Ailtration, washed ‘with 20 ml. of methylene chlonde and dried under vacuum. The
~ -+ .udried-product the Schiff bas¢ benzaldehyde adduct of potassium cephalexin, weighed

. "0.675 g. and appeared as white crystalline granules; m.p. 157°C. (dec.). The IR and
NMRspectrawereoonsxstentfortheSchlﬂbasesmmeshownabove.

- 25 Elemental- Analysis Calculated for Monohydratc C, S6. oo, H, 4.66; N, g5l 25
_ Found: C, 55.36; 2 H, 4.69, N, 8.52,. | !
Moisture (Karl Fischer) = 5.61%

“This eompound was found to irihibit D. pneumamae ata ooncentranon of 0 8 micg. /ml.
- Str. pyogenes at 0.8 mcg./ml., Sal. ententzdn at 4 mcg, /ml and E. coli Juhl at 8,

30 meg/ml | | | kI
' | Example 2. . ' o

A mixture of 0.388.g. potassium cephalexm, 0.13 ml p-mlualdehyde and 15.0 mL
. methylene chloride was slurried in a closed-50 ml. erlenmeyer flask. After stirring for
- 35 ~ about6 hours, complete dxssoluuon had not taken place smce potassium cephalum is 35



The invention al so provides pharnmaceutical conpositions containing the

cephal os- porin-carbonyl adducts prepared as descri bed above together with
an inert pharma- ceutically acceptable carrier. The follow ng exanples wll
serve to illustrate the present invention without limt- 10 ing it

thereto. ;
10 Exanple 1. [err] The di methyl formam de solvate of cephal exin [cf
(DMF)[err]] (1.8 g.) was sluried in 40 m. n- butanol and di ssolved\s
adding.. L. 6 m . triethyl ani.ne. Aftqr,,oﬁf@- 15 . - tion of 0.386 nl.

benzal- ; - % '“
i e

[err] f-or

went - i hto so

tre SySSE at \3/338&9% k id;%’Ctg(geadﬂT;f%e;W&R e Qﬁobalb Sdn@ba I 5ow

preci pixtate gappea’r a @m n 5L s sbow y

di ssol ved anif® plgheg olugldshydeaddugygf porstigm geghalexinso. -~ jce-water bath for 45
minutes af t eunis Saciigs fof MOhAarGE: XS sRb) liseed; RNdagias recovered 20 by

f| l-'tration, Ramtat Said;n, 2683;N, 8.8Df thyI ene chloride and dried under
yacuum. The Moisterrt (&@H@@F)H\&‘E&h ff base benzal dehyde adduct of potassium

[ R e

nas added and
C|p|tated and

- Schiff base smtg.wﬂméKsjsmmnaba\Smchxﬁl El ement al Anal ysis Cal cul at ed
for anohydrate C, 56.00; H, 4. 63‘ . 25 Found: C, 55.36; H,
4.69;, N, 8.52. Mbi st ur e (Karl Fis ‘je 5 61% Thi s conpound was found to

“i‘nhibit D pnéunoni-ae at a concentration of 0.8 ntg./nL, Str. pyogenes at.
0.8 ntg./im, Sal. enteritidis at 4°m:g /M and E. coli Juhl at 8 30

ncg./m : :
.30 Example 2. [err] A m xt ur aSSI um cephal exin, 0.13 n.
ptolualdehyde and 15.0 ni me sslurrledlnaclosed 50
“moerl enmeyer flask. After st| ;,1: ng for - about 6 hours, conplete

1,401, 285 - S only partially soluble in

di.ssol ution had not taken pl ace s| nce pot aSS|_um cephalexin is. 35 5
the reaction. mxture ~The syste LS kept at roomtenpera-

15 . A mixture of 0.406 g. potassmn oephalexm monohydrate, 0.15 ml o-methoxy- 15
' benzaldehyde and 15 ml. methylene. chloride was slurried for about 4 hours. Dissolution :
. did not occur after this time (see Example 2) but the system became more viscous. The
product was recovered by filtration, washed with methylene chloride and dried under
: vacuum. The dried product, the Schiff base o-methoxybenzaldehyde adduct of potas-
20 sium cephalexin appeared very pale yellow and crystalline and weighed 300 mg.; m.p. 20
: : si13()°C (dec.). The mfrared spectrum was consistent for the Schiff base structure
own above,

" Analysis Calculated for Monohydvate: C, 55.28; H,43; N, 8.05.
| Found: C, 53.42; H, 472; N, 8.48. - o |
25 ° Moisture (Rarl Fischer) = 353% - 1

~ "This compound was found to m!ublt D pneumomae at a concentration of 0.16 mcg./
. ml, Str. pyogenes at 0.16 mcg./ml,, 8. auréus Smith at 0.6 mcg. /ml S. aureus
BX1633—2 at 2 mcg./ml., and Sal. enteritidis at 2 mcg./ml.

Example_ 4.

" To a mixture of 0.406 g pomssnum cephalexm monochydrate and 15 ml. methy-
‘lene chloride was added with agitation 0.170 g. 3 »4-dimethoxybenzaldehyde. Stirring
was continued for an additional 3 hours during which the reaction mixture thzckened



ture for another 15 hours to enable all of the potassium cephalexin to
react. On reaction the latter goes into solution whereas the product

simul taneously precipitates out The |atter was recovered by fi ltration and
dried under vacuum The dried product weighed 5 380 ng.; mp.

>165[ errC (dec.). The IR and NVR are consistent for the Schiff base 5 !
form of - '53 p-t ol ual dehyde adduct of pot assi um cephal exi n. Anal ysi s :
Cal cul atéd faor I\/bnohydrate C, 57.0; H 3 g N 8 30. Found C, 52.14, \Jo
4.53; N, 8.88—Moisture—(k o) 2H0LP8Y 1 of Saas
found to inhibit um:mmdaw@foemum,mmmmmmmgmmm 10 Str.

pyogenes at 0.3 d?éé{!g’%ﬂk{%ﬁg Z#L"g:’/“rﬂ“““m% @h‘i er| Lidi s
at 4 ncy. /. andg, h:bélée ed Bpdht ¢ 13 ﬁ% ;
15 i o rret hcp(y-

A mi xture ofg 0. 4OBstﬁtfopfhEde§H MlaﬁovErDHOhy rat
15 benzal dehyde and 15 m rret L\%’I ene, chI oride _was slurried for about: 4

hours. Dissolutio e: G p460; Hnh 76 M Sticanpl e 2) but t he

aX¥alaaa¥alWia¥a A- )

syst.em becane norﬁ,,,;gw% ict was recovered by filtration, washed

wi th nmethyl ene chloride and dri ed under vacuum The dried product, the

Schi ff. base o-net hoxybenzal dehyde addudixamsie pot as- 20 - o osi um cephal exin
appeared very pole yellow and crystalline and weighed 300 ng.; np. 20
>130[err]C (dec.). The infrared _spectru?n was consi stent for the Schiff base
structure shown above. Analysis. I"‘ #d for,Mnohydrate: C, 55.28;, H,

4.8 N, 8. oga Found: C, 53.42: H C N84y 25 Mbi sture (Karl
Fi scher) 63% 1.-' N A-Chg 25 ThiG
conpound was found to inhibit D. pneurg}ni ae at oo concentratlon of 0.16
ncg./ m., Str. pyogenes at 0. 16 ntg. ., S. aureus Smith at 0.6 ntg./m.
S. aureus BX1633-2 at 2 ncg./m ., an . enteritidis at 2 ncg. /m.

Exanple 4. [err] To a mxture of 0.40§7Q9. potassi um cephal exi n nonohydr at e
and 15 m nethy- |lene chloride was ad with agitation 0.170 g. .
3, 4- di met hoxybenzal dehyde. Stirring was continued for an additional 3 hours-
during which the redTieidnmediylforhamide folvate kfoeptallexin [cephalexin (DMF),;] (1.8 g:) was - '
slurried in 40 ml. n-butanol and dissolved by addition of 1.6 ml. triethylamine and
0.4 ml. water. To this solution was.added 0.495 g. p-anisaldehyde and the system was
. reacted for one hour. Potassium ethyl hexanoate (0.58 g.) was added and crystalliza- .
15 tion occurred. The crystals were allowed to form over a span of two hours and were .15
collected by suction filtration. The product was dried for 15: hours under vacuum and
the dried product welghed 250 -mg. and appeared as off-white crystals. The IR and
NMR spectra were consistent for the Sclnff base form’ of the p-amsaldehyde adduct
of potassium cephalexin.

20 Analysis Calculated for Monokydrate: C, 543 H, 5.33; N, 799; | 20
Found: C, $3.98; H, 4.93; N, 7.75.
. Mo:sture (Karl chher) = 435%

T!ns compound was found to inhibit D. pneumomae at a concentration of 0.16 mcg /
, Str. pyogenes at 0.16 mcg./ml, S. aureus Smith at 0.6 mcg./ml, S. aurcus
25 BX1633—2 at 4 mcg./ml, E. coli Juhl at 8 mcg./ml., K. pneumonide at 8 mcg. /ml " 25
: Pr. mirabilis at 8 mcg. /ml. and Sal enteritidis at 4 mcg./mi.

Example 6.

\T

fp=oR

(nl o]
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o The dimethylformamide solvate of cephalexin [cephalexm (DMF),] (1.8 g.) .
30 was slurried- in 40 ml. n-butanol and dissolved by addition of 1.6 ml. triethylamine. To 30
this -solution was added 0.568 ml of 1-naphthaldehyde and 0.4 mlL water and the -
system was allowed to stand for 15 minutes. Upon addition of 0.58 g. potassium ‘ethyl
hexanoate, a glassy waxlike precipitate starting forming and the system was allowed -
to stand for 63 hours at 25°C. Thc product, the Schiff base 1-naphthaldehyde adduct



After being allowed to stand at 25[err]C for 16 hours, the system was
filtered with suction to recover the product which was dried for 68 hours
at 25[err]Cin a vacuum oven. The product, the Schiff base

3, 4- di met hoxybenzal dehyde adduct of potassium cephal exin, weighed 67440 g.
and darkened upon heating at 130[err]C The infrared spectrum IS 05
sistent for the Schiff base structure shown above.

5 Anal ysrs Cal cul ated for Mnohydrate: C, 54.60; H, 4 76; N, 7. 64 Found:
C_51.32; H ; i [ £ 'gga'rl ' Fi scher) = 4.76% Exarrpl,e 5.
[err] Fhe—dh e—ot—eept ' Piv-[ err] ]

(1.8.g.) vvas°fsﬂ° Vs Wﬁﬂmﬂwﬁétbé{ pqtio washed it mbaf i on of 1.6
m.. triet hyI E‘ﬁ-&é‘? et R s %‘E“,’.g;%‘gﬁé 'f&ednbgpmsj aded 0. 495 g.
p- ani al dehydm, rghawasr,or,eact for one hour Pot assi um et hyl
hexanoate (0.5 ). was added and crysal | i za- tion occurred. The
crystals vver LE) X%‘p’aﬁ{ G*PG’tW%ours and were 15.
_.col |l ected by Al 3653 The product was dried for 15: hours under
vacuum and t he dr| ed product wel ghed 250 rrg and appeared as off-white
crystal s. Théhis Rmpeupd @lemegf f base form

-, of the,p-ani AP ﬁﬁ’ S suress nnal ysi s
" cal cul Med fﬁaﬁ@%%@?gé‘ gﬁﬁa?@%ﬁ%&j% % 'g@dé' t4mcg/ 1 20
~Found: C, 53.98; H 4.93; N, 7.75. Misture (Karl Fi scher) = 4.35% Thi s

conpound was found to inhibit D. Famuplohi ae at a concentratr on of 0.16
ncg:/ m., Str. pyogenes at 0.16 nctg./m ., S. aureus Smith at 0.6 ncg./m .,

S. aureus 25 BX1633-2 at 4 nffg./m:, E. coli Juhl at 8 ntg./m., K
pneunoni ae at 8 ntg./nl. 7 Pr“/qr rabrlr 8 ntcg./m . and Sal
enteritidis at 4m:g/n1 _ ¥ Hhe di net hyl f or mani de sol vate of
cephal exi n [cephal exi n ( DVF) RIR} 8 \;iﬁg was slurried in 40 m .

n-butanol and di ssol ved by additi g f 1.6¢dk. triethylamne. To 30 this
sol ution was added 0 568 m . of 1-naphthal dehyde and 0.4 m. water and the

syst em was aII f’egﬂ Aogh(} Byt on add n of 0.58 g.
pot asshgm ot b R Gl o A0
and t he systamupa& it i@ réattion Grdd ufaﬂedaﬂle%[ezﬁ wad flash The product,

the Schiff. b poraged g g@d@l&d@%@ﬂg of glassy product; m.p. >165°C.
?? h ﬁ and pectra were consistent for the cychc form of the cyclo-
hexanone adduct of potassxmn ccphalexm.

20 Analysis Calc’d on basis of monohydrate: C, 54.70; H, 5.59; N, 8.69. o 20
" Found: C, 53.14; H, 5.28; N, 8.75.
Moisture (Karl Fischer) = 5.98%.

This compound was found to inhibit D. pneumaniae at a concentration of 0.8 mcg./ml.,
Sir. pyogenes at 0.8 mcg./ml., Sal. enteritidis at 4 mcg. /ml S. gureus Smith at 1.6
25 mcg./ml. and Pr.mirabilis at 8 mcg. /ml 25

Example 8.

O ' . : -

\éj:(\)%

The dunethylfonnamnde solvate of oephalcxm [cephalexm (DMF):] (1.8 g.) was
dissolved in 40 mi. water by adding 0.5 ml. triethylamine. Cyclochexanone (0.45 ml.) '
30 was added and the solution was stirred for 2 hours. A total.of 39 ml. 0.1N HCl was .- 30
. addéd to bring the solution to pH 3.0 whereupon a white, amorphous precipitate
formed. The product, the cyclic form of the cyclohexanone adduct of cephalexin, was
recovered by filtration and dried under vacuum to yield 100 mg.; m.p. >165°C.
' (dec.). The absence of a 1500-—1550 cm™" peak and the presence of strong 2950 and
35 2870 cm™ peaks on the IR spectrum are consistent for the cyclic structure shown above. 35



7 1,401, 285

7 of potassium cephal exin, was recovered by suction filtration, washed with
60 m . of fresh butanol and dried in a vacuum oven for 16 hours at
25[err] C. The dried product weighed 1.15 g. The infrared and nucl ear
magneti@sonance spectra were consistent with the Schiff base structure

shown a -5 Anal ysis Cal cul ated for Mnohydrate: C, 60.00; H, 4.66;
N, 7.77 . 5 Found: C, 58.56; H, 4.44; N, 7.56. Moisture .
(Karl Fi scher) = 3. 52% Th| S corrpound Waf’“flgw’ld to i nhl b|t D. pneurmnl ae at\/
a concentr at+ 8 e ~3-E- ~BY-EeRE6—3 GG e TITa=Ty iy
Smith at 0.6 m:g /n1 , S aureus 10 Exafple 9633- 2 at 2 mcg./m ., Sal. ..
enteritidis at 4 ncg./m ., K pneum)nl ae at 4 ncg./ -10 n. and Pr-. N
mrabilis.at 4 ncg./nl. Exanple .7. M, COOK Pot assi um cephal exin P
nonohydrat . (0.812 g.) and cycl opexal e (0.2 nd:.’)) were 15 “reacted in -
5 m. methanol for 4 hours. Isoohﬂ‘[%j() was then added in an 15 -
attenpt to precipitate-out thereact"rfbﬁ pr uf_' this failed, the '
system was fl.ash evaporated and dried @gger vac to yield.0.81 g. of -
gl assy product; mp. > 165[err}C (dec. The IR and N MR spectra were
consi stent for the cycl ic formof the é?cl 0- hexanone adduct of potassium
cephal exi n. 20 Anal'ysis Calc'd on ba‘si s of nonohydrate: C, - 54 70; H,

5.59; N, 8.69. 20. Fou Lsture

o Bt — g e g il & el Sl

a concentrats on oimew%daifa OfllowddSto dfand)atGmibleg) 5 .
ter

enteritidis at 4 I’(%QOW gmm§oﬁiﬁ3 5 mg. of gned produ%?l O°Cg ggd

Pr.mirabilis at 8 _
Exanpl e 8. [err] }E%,ygy am}ﬁwwl{ s@%ﬁolc\‘}%‘[wﬁ f))ﬁhﬁ exl n ["‘Eepﬁal exin

(DVF)[err]] (1.8 vvas dlssolvedln 40 m . water by adding O

triethylam He. Q/ , §0.890H, 5.49; Ny##7. added and the soI utloon :
was stirred for sg:g% ﬁ 9n1 O 1IN HC1 was 30 added to brlng
the solution to pH 3.0 ereupon a anorphous precipitate

This compound was found to mlnblt D pneumoniae at a concentration of 1.3 mcg./
ml., Str. pyogenes at 1.3 mcg./ml., -S. -aureus Bx 1633—2 at 8 mcg./ml -and- Sal.
- 15 - cntenud:s at 8 meg./ml. _ _ 15

'Examplc 10.

L

—Cy

O;I/E

::'f-n—“r# —0{2 /

K

To a slurry of potassmm cephalaun monohydrate (0 406'g.) and 15 ml methylene .
' _-chlonde wias added 0.10 ml, isovaleraldehyde. The feaction: flask was covered with foil - o
20 and stirring continued for 4 hours. After being allowed to stand overnight at 25°C., a 20
: mostly clear solution had formed which was filtered and then dried by flash evaporanon.
Drying was completed in a’ vacuum oven at 25°C. for 63 hours. The dried product, the
cyclic isovaleraldehyde adduct of potassium cephalexin, was found to weigh 0.415 g.; _
_ m.p. 100°C, .(dec.). The IR and NMR spectra were consistent for the cyclic structure :
25 shown above. - _ _ . 25

Analysis: Calc’d: C, 51.60; H, 537; N, 8.63. :
Found: C, 53.75; H 5.60; N, 8.88,
Mazature (Karl Fxscher) = 6.00%.

'_Thls compound was found w0 mhlblt D. pneumomae at a concentration of 0.3 meg./ = -
30 ml.,, Str. pyogenes at 0.3 mcg./ml, S. aureus Smith at 1.3 mcg./ml, S. aureus 30
. Bx 1633—2 at 4 meg./ml, K. pneumomae at 8 mcg. /ml. and Pr. mirabilis at 8 mcg./

ml.



formed. The product, the cyclic formof the cycl ohexanone adduct of
cephal exin, was recovered by filtration and dried under vacuumto yield 100
ng.; mp. > 165C. (dec.). The absence of a 1500-1550 [err] peak and the

presence of strong 2950 and 35 2870 [err] peaks on the IR spectrunrare
consistent for the cyclic structure shown above; 35 8

1,401, 285 8 Exanple 9. [err] H§ Assi um
cephal exin (0.388 g.) was slurrled in 15 m . methylene chloride 0.1 nm.

ncval er.al dehyde. After stirring ”0&8?' osed cont ai ner for about 94- hours,
di ssoPu- 5 tion was conpl eéﬁx}_a.ad_t-he—s*s&-em%s—a-u—eued—t—e stand at
anbi ent tenperature for- 5 12 h@wamsple Hiter filtering, the filtrate was
flash, evaporat ed to dryness. Corrpl ete dryi ng was acconplished under vacuum

to yr‘e‘fd 390 ng. .of dried produ t; mp. 110[err]C (dec.). The IR and NMVR
spectra were consi stent f eCchI I.c fogmaof the val er- al dehyde adduct

-of pot assi-um cephal exi n. I's [err] for monohydrate: C, 50.80;
H, 5.49; N, 8.87. ' .05162H526N822
Moi sture (Karl Fischer) = 5. 40% is co nd was found to i.nhibit D.
pneunonae at a concentratlon of 1. 3 nmcg./ m., Str. pyogenes at 1.3

ey, /M., Sodiad ceiiflexBXmdbiddrae (316 §) WEXidsdNed inPg kel Methanolkad 0.3 mL ent er | t idis at
"8 ntg./m. cyclopentanone was added. After bemg allowed to stand for 15 to 20 hours at ambxent

-~ ExanpPe 10.t S%lute '5% >€? dr at e5(o 406
.g7) and 15 ,5’“1%5‘%& 11%%11 ral dehyde. The
- -reacti on BasMR vr@&ueméer IS\M“Ihl‘ 1Rl dyclid Gorm of marafuogs&nkaammgd@omtl nued for 4

.“hours. Aft epdilmercspbplexinl oned to stand overnight at 25[err]C, a 20 nostly

cl ear  sol ut),g:%xhélariimjorggl oan _myufaes f§3|8t?f§93 %%gﬁshe” dried by ff1§8h63

evapolrpatlorp N’ a vacuum-dven at 25[ ERR] C.
- hours. The M&zttﬂd(ﬂrhﬂtth&)-—t ‘V&ycl | c | soval eraI dehyde adduct of potassium

. cephal exi n,_was found t 00 ERRJ! dec.). The IR and
NVR spectr%ﬂg’?‘ﬁ o ?’Eg Iﬁe”" . %3 W/ shown above.
25 AngJ ysi Sgx - enbaritidts /mB £ mm n$’3 755H 5. 60;
N, 8.88. K pneumomae at8mcg /ml. andPr mirabilis at8mcg /ml :

"~ Example 12.

" HO CH—C
N
Fﬁ"‘s

: “The procedure of Example 9 is repeated except that the potassium cephalexm :
- 20 and n-valeraldehyde used therein are replaced by sodium 3-chloro-4-hydroxycephalexin. 20
and cyclopentanone, respectively. There is produced the cyclic form of the cyclo-
pentancne adduct of ‘the sodium: salt of 3- chloro-4-hydroxycephalexm, m.p. 90—
100°C. (decomp.); purity: 85——90%, specific rotation [a]p®*® = +142°
_ - (c,1 in water) :
25 The IR and NMR spectra were consistent with the cychc structure shown above. 25

Example 13.

o
|
HO CH—C

T l!l '
H@ W/)'C”B

The procedure of Example 12 was repeated except that the cyclopenmnone was
" replaced by cyclohexanone and the sodium.3-chloro-4-hydroxycephalexin by sodium '
30 hyde adduct of the sodium salt of 3-chloro-4-hydroxy-cephaléxin; m.p. 170—175°C 30
(decomp.); purity: 90—95%; specific rotation [a]p®** = +138°.
(c,1 in water)
The IR and NMR spectra were consistent for the cyclic structure shown above.



Moi sture (Karl Fischer) = 6.00% This conpound was found to inhibit D
pneunoni ae at a concentration of 0.3 ntg./ 30 m., Str. pyogenes at
0.3 ncg./m., S aureus Smith at 1.3 ncg./m ., S. aureus 30 Bx 1633-2 at

4 ncg./m ., pneunoni ae at 8 ncty./m. and Pr. mrabitisat 8 g/
9 1, 401, 285
9 Exanpl e [err] Sodi um cephal exi n nonohydrate (1.16 g.) was dissolved in

6 M. nethawol and 0.3 m cycl opent anone was added. After being allowed to

stand for 15 to 20 hours at anbient 5 terrperature the solution was \_/

filtered-and®the filtrate flash-evapor 828, gy ynesS. Com 5 plete diying
was acconplished under vacuumto vyi el dEihmple. 14. of a yeI | ow sh powder V\/m ch
appears to be about 50% crystal l.ine chunks mp. 160[err]C (dec.)). The QR
and NMVR spectra were consistent 'f theocycl ic form of the cycl opent anonhe
adduct of sodi um cephal exi n. Agal. Py, on basis of .
m)nohydrate: C 53.8; H 5.33; N ~N_ Found:..C, 51. 36 H
5.27;" N, 9.12. Misture (Karl Fi scheN) % Th conpound was found to
i nhibit D. pneunoni ae at. a concentr.agon _of 0.3 ncg./ m., Str. pyogenes at
0.3 ncg./m ., S. aureus Smith at 1. g./m., S aureus 15 ‘Bx 1633-2
at 4 ncg./m, Sal. enteritidis at 4 g./m., E coli Juhl at 8 ncg./nm,
15 K. pneunoni ae at 8 ncg./m _and Pr m rabl I | s at 8 e@‘é':%ﬁ . Exanpl e 12.

[err] The procedyre ced ) c}%g ﬁ"é‘ t;;‘ﬁc 2P i@ | UM
cephal exi n 20 S &muﬁ& @m € the Plcbeghokry sodsum .
3-chl or o- 4- hydroxgaa&phﬂlmexmmum&ﬂtah o-hedroxly hxlanmme235r-e@9‘&;t(idmy), There is

produced the cyclnuotﬁ%-ﬁf%fspﬁql@fwwbﬂn ant"é%ne adduct of the sodium salt
of 3-chl oro-4- hy Xﬁ@aﬁ?%{lﬁé’éﬁa vm'el:l:oncgltg: @e@cﬁ&@am@ﬂﬁﬁ%ﬁabﬂ“ ty:
n

85-90% specific rotatio (c,1in water) The IR and
NMR spectraowere consistent with the c?mnpls 8¢ ructure: shown abave.: 15
Exanpl e 13. The procedure of Example 12 was r=peated except that the cyclopentanone was

replaced by p-nitrobenzaldehyde and the sodium 3-chloro-4-hydroxycephalexm by
sodium p-hydroxycephalexin. There was obtained in quantitative yield the p-nitro-
benzaldehyde adduct of the sodium salt of p-hydroxycephalexm, m.p. 164—166°C.

15 (decomp.); purity: 85—90%; specnﬁc rotation [e]p* = +70°. 15
(c,1 in water)

_The IR and NMR spectra were consistent with the structure of the sodium salt of the
acid having the cyclic structure shown in claim 21.

WHAT WE CLAIM IS:—

- 20 1. A process for the prepamnon of compounds of the gmml formula _ 20
I - |
—X - N -
jr%ms
o .
: _ I T o
~wherein R is | | S
in which R}, R and R® are hydrogen, halo, hydroxy, (lower)alkyl nitro, ammo, ' :
25 (lower)alkanoyl mﬂuoromethyl, (lower )alkoxy or (lower)alkylmereapto, and Xis - 25
“~__ 7 \(I_./i__ 1
H-N. N— or N NH—
N / g
£ N5 :e*' %5

in whxch elther (a) R*’is hydrogen and RS is Cg—Cs alkyl or Rwhercm Rreprc—
~ sentsan arornatic radical of the formula



[err] The procedure of Exanple 12 was repeated—except that the

cycl opentghpone was replaced by cycl ohexanone and the sodi um
3-ch|-or_-o,ydroxycepha| exin by sodi um 30 (ﬂﬂﬂmmmm ,mum[te sodi um !
salt of--3cghl or o- 4- hydr oxy- cephal exin; mp. 17 [ deconp.); i
purity: 90-95% specific rotation [err] = +138. (cI ih wAtet) *The IRand(‘
NMR spectrg were consistent for the cyghjgsStructure shown above. &a

| 401, 285 45

14. [err] The procedure of Exanple 12E’6\ﬁ§‘°r1épeat ed except that the

cycl opent anone was repl aced by’ cycl ohe anone and the. sodium
3-chl or-o- 4- hydr oxycephal exi n by, d| u p-d&iydr oxycephal exi n. There

rrple

was obtained in quantitativd®y nope 5 adduct of the

sodi um salt of p-hydroxycephal eX| n ‘N m p. 2 - . (deconp.) purity
90-95% specific rotation [err] + 158. (cl in ry The IR and NWVR
spectra were consistent with the hff base structure shown above. 10- . .
Exanpl e 15. 10 The procedure of Exanple

12 was repeated except that the cycl opentanone was repl aced by

p- ni t r obenzal dehy deheagitkedure of SBENPIEN1S wak) kePéatid 4xdaptCthANCEHRAbRhEOhwhY SOdi um
p- hydr oxycephal rRlaged birtmqicéezmse ozt thie sedium 13- fit-hyﬂxamc«péalymeb}dswm - ni t ro-

b | deh d ag, oprin |
e e Sy e,

+70. (c 1 |r(c,ttva:tﬁte)-) The IR and NIVR spectra wer e
consi stent w t hThhR ytdrliMBGPeeﬂbWﬂf Frasissent withthe Shiff base sovturgshawnisbareng t he' ﬁ

cyclic stgpucture shown in claim2l. \&?J CLAI M I S - 20 1. '
br ocess FOr the preRafrkddlofoh RO UA B pQted leR@ptafi Ahelycibythitiibh@was 20
wherein Ris i nreplacedtby[pnin}abeazakle eht sohua:lno 3-cHboy d#-th ydyoxydeplmlegin )yl Kyl |

nitro, am no, lum p- Wﬂst g q koxy or
(1 over) al &yl mer gﬁmﬂ;hﬁ%ﬁ? 590/” f*;;of p-hy: roxyc:pfga“lwgs l%?gg

tation [a]p” = +70°,
(c,1 in water)
The IR and NMR spectra were consistent with the structure of the sodium salt of the
acid having the cyclic structure shown in claim 21.

WHAT WE CLAIM IS:—~ _
20 _ 1. A process for the preparanm of compounds of the general formula 20
—— XI(\)— .
N, 2~
S Cig
QOoH
_ I
wherein R is _
. _ B |
D— or - : Q
2

" in which RY R? and R’ are hydrogen, halo, hydroxy, (lower)alkyl, nitro, amino,

25 (lower)alkanoyl trifluoromethyl, (lower)alkoxy or (lower)alkylmcrcapto, and X is 25
N\ ﬁ \cl:/H ?
H-N - or N NH~—
N / i _
( \ -R{ \es

in which either (a) R* is hydrogen and R*® is C,—C, alkyl or AR wherein /R repre-
sents an aromatic radical of the formula




in which either (a) [err]is hydrogen and [err] is [err] alkyl or [err]
wherein [err] repre- sents an aromatic radical of the fornula 10

1, 401, 285 10 Exanple 14. [err] The
procedure of Exanple 12 was repeated except that the cycl opentanope_was
repl aced by cycl ohexanone and the sodi um 3- chI or o- 4- hydroxycephal by

ST et chermen P e e MY

\pxhydr oxycephal eX| n, mp. 235 2148; r] C (dEC(frrp L) "puti t’y 90- 9&% speC| fic
r ot-at} . : ; VRS Aher e

?'_.conS| stent W th the Schhif base structure shown above 10 -
; Exanple 15. : 0 The procedure of Exanpl e
; 12 was repeated except t he c$rcl 'ope £ 33 r epl aced by

p- ni tr obenzal dehyde & he sodi um 3-chl or dr_oxyce'phal exi n by:sodium

D op- hydr oxycephal exi n. ThePe was obtained in quantitative yield the p-nitro-
benzal dehyde adduct of the sodium salt of p-hydroxycephal exin;, mp.

- 164- 166[ enlvien 36, R, R*, R*{ RGO Ere hydréde, inftb; dl&gwgﬂ%laﬁﬂ@&{wh@ rotation [err] =

+70.. alkanoylammo, (lower)aﬂxﬁmﬂmgy,l(lmﬂa&?le (l)we‘ﬂ%lkoﬂy&uﬁﬁﬁbyl}l apectra were

consg1 st enfiuoggmethyly (loyer) IH@“ S “tefelﬂml?h ¥ d hagl ng the

cyclic st&’]ﬁ'@‘,ﬁgg qf Cﬁ‘% M’;ﬁ;“ 1. A
A Groft RBAV] dnB R | a 20

process fy)am;o _
[err] whepredess céhprises feacting a apmmonmof[tkrfodnulaydrogen haI o hyd_r oXY,
(loweryal kyl ,- nitro, amno, 25 ° (1 owner) al kanoyl trifluoronethyl,

(1 ower)al koxy or- (1 ower)al kyl mercapto and X is 25 [err] in which either

(a). R is hydrogen and [ @ — s dHerr kyl or [err]wherein[err] repre-
ﬁ?; .

sents an aromatlc radi cal q‘t,zthe f ot
‘O S
. . r oo
- 10 | wherein R is as defined above, or a salt thereof; with a carbonvl compound having the 10
—CO—-R5

wherein R‘ and Rs are as defined above.
2. The process of Claim 1 wherein substituent R in the cephalosporiin smrtmg
15 material is unsubstituted phenyl, p-hydroxyphenyl or 3-chloro-4—hydroxyphmyl . 15
- - 3. The process -of ‘Claim 2 wherein the carbonyl compound is benzaldehyde, p-
tolualdehyde, o-methoxybenzaldehyde, 3,4-dimethoxybenizaldehyde, p-anisaldehyde, l-
naphthaldehyde, cyclohexanone, ni-valeraldehyde, 1so-valenildehydc, cyclopmtanone or.
' p-nitrobenzaldehyde.
- 20 4. Compounds of the formula : : ' 20

.

~wherein R is N o .
| - e
: _ in which R?, R? and R® are hydrogen, halo, hydroxy, (lower)alkyl, nitro, ammo,
25 (lower)alkanoyl, tnﬂuoromethyl (lower)alkoxy or (lower)alkyhnermpto, and X'is 25
1 . 7
‘H-N N— or N
N 1 .

C

s .‘_R+R5



11 1 401 285 11 [err] in
which [err] and [err] are hydrogen, nitro, di(lower)alkylam no, (|lower)-
alkanoylanino (Iower)alkanoyloxy, (Iomer)alkyl (1 ower) al koxy, . sul fanmoyl ,
hal 0, t++=—fvoromethyt—(tower)yat Kyl thro, rlomer)alkylsulfonyl

car bo(| owe aI koxy, Met hyl , cycl opentyl, cycl ohexyl , or
cycl ohept (b) [err get her 5 with the carbon atomto
whi ch the re attac mu%‘a‘g oaI kyl i dene having 4 to 7 carbon :
atons incl usr ve and ceut.d Y accept abl e salts thereof / _
whi ch proce ses r - ' R
wherein Ris as dqglv;aggle,aiap(@e RtQ,rhyamgeala"hdRher(e;g-fc. myltdaﬁwh&mhqﬁ\&preorrpound

having the 10 forsﬂ;@amucmdmlommfmm _ [err] wherein [err] arg -
as defined above. 2. The process.of Caim1l wher ei n substituent ‘R in the -

cephal osporin starting 15 makerial is unsubstituted phenyl,
p- hydr oxyphenyl or 3-c¢hl oro- 4- hydroxyphenyl . - 15 -3._Jha process of Clalm
2 wherein the carbonyl conpound benzal dehyde, p-@+pl up FPde,
o- met hoxybenzal dehyde, 3, 4-di @ff{oxybenzal dehyde, p-a W dehyde, 1-
napht hal dehyde, cycl ohexanone, n-&al eral dehyde, iso- valeraldehyde '
cycl opent anone or p- ni t robenzal dehy 20 o 4. Conpounds of the fornula

20 [err] wherein Rin whifheRS R7%IRY, mmrm{a'em]; nh@ ?)aﬂ&%mo,,(lower)-
SR

hydr oxy, (| ower ) al k oyrhntmoo lower ylogys, (lower)al yl, halo, tri-
trifluoronethyl, ._ &g jﬂ"z%

L

’%ﬂt’i[err_]

12 ether wnth the carbon atom to which represent cycloalkylldme having .
12. [err] in whi ch4e¢ Vlaﬁbm(aaanggxelum}e, iargl xtuydxnogannmdcallchthabls sqle ehefeof. g kyI
or [err] whet@in [errqrcelpp%mds arorratlc radical of the formula

wherem R, R* and R® are as deﬁned in Clalm 4, or nontoxxc pharmaceuucally accept—
able salts thereof.
6 Compounds of. the formula S

— NH- - '

wherem R, R* and R® are as defined in Claim 4, or nonnoxlc pharmaceuncally acoept-
able salts thereof.
" 7. The compounds of any of Clauns 4—6 wherein R is unsubstituted phenyl, p-
. hydroxyphenyl or 3-chloro-4-hydroxyphenyl, or nontoxic: phannaccuncally acceptable o
20 -salts thereof. - 20
' 8. The compound of the formula - . . ' .

: ~and npntoxtc pharmaceutically acceptable salts thereof. .~



- 10

[err] in which [err] are hydrogen, nitro ,di(lower) alkylamno, (lower)-
al kanoyl am no, (I ower) al kanoyl oxy, (Ilower)al kyl, (lower) al koxy, sulfanyl,
hal o tri- fluoronethyl, (lower)alkylthio, (Iomer)alkylsulfonyl,

carbo(l ower)al koxy, benzyl, phenethyl, cyctepentyt—cTyctoheyl, or

‘cycl oheptyl or (b) [err] mhen taken to- gether w on atom t
- which they are attached represent. cycl oal kyl | m Mﬂ! o7 car
~atons inclusive; and nontOX|c phar maceuti cali} alts the . 10

_SvCorrppunds of the fornula 1,401,285 - _
10 [ert ' - a|n14 or nontOX|c '

. phar maceuti cal I" p 6. Cbnpounds of the formula
[err] yherein [err] are as deflnedq n C|a|n14 or nontoxic pharnaceutically
accept- able salts thereof. 7. Thi npounds of "any of dains 4-6 wherein R
i s unsubstituted phenyl, p- hy 53 or. 3-chl or o- 4- hydroxyphenyl or

nont oxi c pharnaceutlcally accep a Ieo cr'ssalts t her eof .
. 20.8.. The conpound of "t he fornuhac[err] hontOX|c pharnaceutlcally
'acceptable salts thereof. - 13 ‘ 1, 401, 285
'13°9. The conpound of the fornul err] and nont oxi c. pharnaceutlcally

acceptabl e salts thereof. 10:. Theegonpound of -the fornula [err] and
s-nont oxi c - phanaceutlcally acceptable salts t-hereof. 11: The conpound of the

fornul a [ersmfn éggggmp&@dvﬂvaﬁly acceptable salts thereof. 10
'12. The conpourd F“? _

7 S
5 Q—/\II:TT]_CH .. 5

CH30

B and nontozic pharmaceutically acceptablé salts thereof.
. ¥ B Thecompoundofthefonnula :

I\ |
' c
O‘* Ao,
c COOH

and nontoxic pharmaceuucally acceptable salts thereof

10 - 12 The compound of the formula G ”
| ] |

T/}\Q?-

S B
< >—c SN _

L oy

1 COOH

CH -

"ot:Ha'

and nontoxic pharmaoeuucally acceptable salts thereof
S & A Thecompoundoftheformula _

. H/c\ |
Qé T:_. '9—

15 _'axidnonm;icpmmaeeuﬁcauyaocepnmesammmo_f.a B SRR T



[err] and nontoxic pharmaceutically acceptable salts thereof. 13. The

conpound of the fornmula [err] 15 and nont oxi ¢ pharnmaceutically
acceptabl e salts thereof 15 14.
1 40T 285 i —_—=—=" 14 14 The conpound of the fornmula [err]

or nont OXI c phamaceutlcal |y acceptable salts thereof. 15. The conpound of
the fo 8 [‘err] Humﬂ umuﬁuﬂmlnmceut ically acceptsble salts thereof. 16.
The co nd of t nont oxi ¢ pharmaceutically acceptable |

salts. ther eqj. 1 17." A" conporass of ‘the foula _ M~
10 [err] or—TomCoOxXI ar aceu al accept able salts thereof. 18. The '
conpound of the forn’t?r‘ghﬁ ‘{ﬁgﬁ"fm\é or nont oxi C pharnaceutically -
accept abl e salts thereof. _ . 15 15 (s
1,401,285 ., ? " 15 19. The conpound of the
forrrul a [err] or nontoxic phar mace(tb_ \(Iaccept ble salts thereof. 20.
The conpound of the fornula [err] ngnt oBh %ew cally acceptabl e
salts thereof. 21. The conpound of the, ornmefla [, -

: H—C o ' -

or nontoxic pharmaceutically accepuble salts thereof.
- 15. The compound of the formula o
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CHy

or nontoxic pharmaoumcnll accepmblesaltsﬂlmof
16. Theounpwndoftheformula :

1
_3}‘7::;]_

[ —(::—Cl‘l3
H

- or nontoxic pharmaceutically acceptable salts theteof. . S :
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or nontoxic pharmacenncnlly acceptable salts tbu'eof
18. The compound of the formula
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15 or nontoxic pharmaceutically acceptable salts thereof. - : : 15



[err] or nontoxic pharnmaceutically acceptable salts thereof. 10

22. The sodiumor potassiumsalts of the conpounds of any of Cains 8-21.
10 23. The conpounds of any of Cains 8-22 having the D-configuration. 24,
A process according to any of Cains 1 to 3 wherein the cephal osporjn of

fornmula (1) is in the Dform 25, Aproces of Gfai.m
3 and 24 wherein R is unsubstituted 15 ﬂﬂ@m"m m mr it B
15X is [err] in which (a)[err] i s hydrogerr an

wien tgken together with,the ‘car HotLa8%m t o which they are attatihed
.represent cyclga-}@e[,d,m having 4'to 7 carbon atons incl usi ve.

20 '26. A process accordi nga?éo%ular m 25 subtantially as herein described in
“any ok _fExanples 7 to 11. 27. A ppocess according to any of Clains 1 to 3
and 24 wherein R is unsulstd @rd—p enyl [err] 5 - in which [err] is
hydrogen.and [err] 5 28. A process
according to C aim 27 subs't ant a asjmp)_dﬁﬁscrr bed .in any of Exanples
12 to 15.. 10 30. A cephal éhn-ca conpound - adduct  when
prepared by the process of 10 C-ai 25 or 6 31 A cephal ospori n-car bonyl
- conpound adduct when prepared by the. pr cess of Claim27 or 28. 32. A
cephal osporin-carbonyl conpound adduct when prepared by the process of 15
Cl ai ms 1t 0 8rnonwyic phatinagéitically acceptable salts thereof. -

15 33. A conpothdbeempund sfgheformglaai m 5 wherein R i s unsubstituted phenyl,
and (a) [err] is hydrogen and [err] alkyl or (b) [err] when taken toget her

with the carbon atomto ich they are attached represent cycloal kyI i.dene
having 4 to 7 carbon ate cﬂ-u-s M-eNH 34. A
cephal ospori n-car bonyl . corrpound adduct Kt;l'&f'd y as herein descrr bed

20 - , . COOH

or nontoxic phmnaoetmally acceptable salts thereof.
: 21. The compolmd of the formula :
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o

. or nontoxic phannacctmcally acceptable salts thereof
10 22, Thesodmmorpotassxmnsahsofﬂxeoompoundsofanyofdaunss—n . 10
34 Aok aceding to any of Clems 1 10 3 where the cephalospoin of
process to any .o ims 1 to 3 w e cep ospormo
formula &I)xsmtheD-fozm
proceasacoordmgtoanyofClamxslto3and24whuunRssunsubsﬂtuﬁed EUURT
15 Phen)!r% 15
’ is - . ' o

n-’-N\ CN—
o’

g5

in which (a) R* is hydrogen and R? is C,—C, alkyl or (b) R* and R* when taken
. with the carbon atom to which they.are attached represent cycloalkylidene
20 having 4 to 7 carbon atoms inclusive. 20
26. AprooessaccordmnglaunZS substanuallyashaemdesmbedmanyof'
Examples 7 to 11. _



in any of Exanples7 to 11. 35. An adduct according to Claim 33 or 34 when
in the Dform 36. A conpound according to Claim6 wherein Ris

unsubsti tuted phenyl, [err] IS hydrogen and [err] 25 37. A
cepharosporln ca han poard duct substantially as herein described

25 in any nples 1 to 6. 38. An adduct according to Claim36 or 37
when in D Dforrulm”"nu! H" MHI)O” n- car bonyl conpound adduct

subst ant l'y as h n any of Exanples 12 to 15. 30 . \_} o
40. An addu% accor d| ng to any of C ai 1%0128$:0 7 and.39 when in the warm

30 41. A pl‘”rcn recettT L,dl COMposT Tl OI’] C, ”IBM&Q“E' ai ITEd I n.
any. of O ains 30, afid AP %d‘l‘%'@é?‘h r&w‘i © éféw X8

phar maceui-cal | y- gh%’ﬁm abl e carrier. 42. A phar rraceut i cal conpositi on \Md1 ch
conpri-ses the conpound clainmed in any of CI aims 31 and 36 to 38 together
with an inert pharnmaceutically-acceptable Qarrier. 35 . 43. A

phar maceutical composition which conpr. &he conpound claimed in any 35
of Cainms 32, 39 and 40 together with z%’n |ne'\“t- pharmaceutical | y-accept abl e-
carrier. For the Applicants, CARPMAELS ¢& RANSFORD, - Chartered Patent Agents.
24 Sout hanpt on Buil di ngs, Chancery Lag®, gsLondon WC2A 1AZ. Printed for Her. -
Maj esty s Stationery Ofice by the Courier Press, Leam ngton Spa, 1975.

Publ i shed by the P f.ice .Sgsit hanpt on BUI | di ngs, London, V\CZA sLAY,
from which. §op| e?%@'&% C%'F'é’%‘ﬂg%dzﬁ M

accordmgtoClamﬂsubsmnuallyashemndescn’bedmanyof
Bxamplcsltos

29, Aprocessaooordmnglaxm l,substannallyashemndescnbedmanyof '
Examples 12 to 15. ' ; 10
10 30. A oephalosponn—carbonyl compound adduct when. prepared by the process of -
' - Claim 25 or 26.
31. A cephalospopn-oarbonyl compound adduct when prepared by. the process
of Claim 27 or 28. .
. 32. A oephalosporm-earbonyl compound adduct when prepamd by the process O 5
: 3, 24,and 29. .
» Clam;g lﬁo <:otnpoundan aocordlng to Claim'S wherein R is unsubstituted phenyl, and (a) :
‘ R* is hydrogen and R® is C;—C, alkyl or (b) R® and R® when taken together with the
carbon atom to which they are attached represent cycloalkyhdene having 4 to 7 carbon
. cl '
20 atom;4m Auﬂmhahspmn-arbmyl compound adduct substantially as hotan descnbed .20
: manycfExamplesholl -
35. An adduct according to Claim 33 or 34 when in the D-form.
36. AoompmmdaooordmgtoClaun6wheremesunsubsumoedphenyl,R‘

" hydrogen, and R® is A{

| 25 . .37.A halosponn-oubonyl compound adduct substantially as hereln described 25
- manyofExamplesle .
38. An adduct according to Claim:36 or 37 when in the D-form.
39. A cephalosporin-carbonyl compound adduct substanually as herein described _
f Examples.12 to 15.
30 manzooAnadSuctaooordmgtoanyofClanns4w7and39whenm-theD-fozm 30
41. A pharmaceutical composition which comprises the compound claimeéd in any. .
" of Clauns 30 and 33 to 35 together with an inert pharmaoeuucany—acceptable carrier.
- 42. A pharmaceutical composition. which comprises the compound claimed in any
- of Claims 31 and 36 to.38 together with an inert pharmaceuncally-aooepmble carrier. 25
35 " 43. A pharmaceutical composition which comprises the compound claimed in any -
N of Clmms SL 39 and 40 togetger with an inert phannaoeunoaﬂy—acceptable oama'

: For the Applicanis, -
CARPMAELS & RANSFORD,
Chartered Patent Agents.

24 Southampton ‘Buildings,
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London, WC2A 1AZ.
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