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CYANOACRYLATE.CtNPCSITICNS COVPRI SI NG AN

ANTI M CROBLAL AGENT BACKGROUND OF THE I'I\I\/El\ﬂ}@mlfg S A
af the Invention This invention is directed to cyanoacryl ate

prepol yner conpositions conprising a conpatible antim crobial agent and, in
particular, an iodine containing antim crobial agent. These conpositions
provide for in situ formation of antimi¢radbical pol yneric cyanoacryl ate
fi-l ms on mammal i an skin which filns are useful as wound dressings, wound
bandages, surgical incise drapes, wound closure materials which replace or
are an adjunct to sutures, and the |iKke. This invention is al so
directed to kits of parts conprising such prepol ynmer conpositions and an
applicator neans for applying the conposition to mamal i an skin.

Ref er ences The follow ng publications, patent applications and
patents are cited in this application as superscript nunbérs:

Hawki ns, et al., Surgical Adhesive Conpositions, U 'S. Patent No.

3,591, 676, issued July 6, 1971
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PYRAZOLOPYRIDINE COMPOUND AND
PROCESSES FOR PREPARATION THEREOF

The present invention relates to novel
pyrazolopyridine compound and a pharmaceutically
acceptable salt thereof.

| ~ More particularly, it relates to novel

}E pyrazolopyridine compound and a pharmaceutically )
: acceptable salt thereof, which are adenosine antagonists
and possess various pharmaceutical actions such as
cognitive énhancing action, analgesic action, lo¢omotor
action, antidepressant action, cerebral vasodilating
action, diuretic action, cardiotonic action, vasodilating
action, the action of increasing the renal blood flow,
renal prophylactic effect, improvemental effect of reﬁal
function, enhanced lipolysis action, inhibited
anaphylactié bronchoconstrictive action, accelerating’
action of the release of insulin, or the like, and so are
useful as pSyChostimulant, analgesic, antidepressant,
ameliorants of cerebral circulation, drug for heart
failure, cardioctonic agent; antihyvpertensive agent, drug

~




2 Hal pern, et al., Adhesive for Living Tissue, U S. Patent No.

3,667,472, | ssued June 6, 1972 3 Mcintire, et al., Process for
the Preparation of Poly([err]-Cyanoacryl ates), U.S. Patent No.
3,654, 239, issued April 4, 1972 Barley, et al., Methods
for Treating Non-Suturable Wunds by Use Df- Cyanoacryl are Adhesi ves,
I nternational Patent Application Publication No. WD 93/25196,
publ i shed Decenber 23, 1993 - 'Barley, et al., Methods for Treating
Sut ur abl e Wunds by Use of Sutures and Cyanoacryl ate Adhesives, U. S
Patent No. 5,254,132, issued October 19, 1993 6 Barley,_ et al.
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which are inhibitors of platelet agg*egation, SO are
useful as drug for thrombosis, drug for myvocardi
infarction, drug for obstruction, drug for
arteriosclerosis obliterans, drug for thrombophlebitis,
drug for cerekral infa*ction, drug for transient ischemic
attack, drug for angi na pectoris, or the like; to a
process for pr eparatlon thereof, to a pharmaceutical
composition comprising the same, and to a method for using
the same therapeut-cally in human being and animals for
the prevention and/or treatment of melancheclia, heart
failure, hypertension (e.g. essential hypertension,
nephrogenous hypertension, etc), renal insufficiency
(renal failure) {e.g. acute renal failure, etc), renal
toxicity [e.g. renal toxicity induced by a drug such as.
cisplatin, gentamicin, FR-900506 (disclosed in
EP-0184162), Cyclosporins (e.g. cyclosporin A) or the
like; glvcerol; etc], nephrosis, nephritis, edema (e.g.
cardiac edema, nephrotic edema, hepatic edema, idiopathic
edema, drug edema, acute angioneurotic edema, hereditary
angioneurotic edema, carcinomatous ascites, gestational
edema, etc), obesity, bronchial asthma, gout,
hyperuricemia, sudcen infant death syndrome,
immunosupprésion, diabetes, mvocardiac infarction,
thrombosis (e.g.'arterial thrombosis, cerebral thrombbsis,
etc), obstruction, arteriosclerosis obliterans,
thrombophlebitis, cerebral infarction, transient ischemic

attack, angina pectoris or the like

Accordingly, one object of the present invention is




March 17, 1987 Askill, et al., "Methods for Draping Surgical

Incision Sites" U S. Patent Application Serial No. 08/781, 279 filed
January 10, 1997 . 12 Geff, et al., Cyanoacryl ate Adhesi ve Conpositions,
U. S. Patent No. 5,480, 935, issued January 2, 1996 13 Hagen, et
al., "A Conparison of Two Skin Preps Used in Cardiac Sur gi cal
Procedures”", AORN Journal, 62(3):393-402°(1995) 14 Ritter, et al.,
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August 18, A888ide a pharmaceutical composition comprising, as an

active ingredient, 'said pyrazolopyridine compound or a
pharmaceutically acceptable salt thereof.

Still further object of the present invention is to
provide a method for using said pyvrazolopyridine compound
as aforesaid therapeutic use, which comprises
administering said pyrazolopyridine compound to human

being or animals.

The novel pyrazolopyridine compound of the present
invention can be shown by the following formula (I).

| R
A-CON3
. R .
X N\~/f
N : '

. 1.
wherein R~ is aryl,

R2 is acyl(lower)alkyl, and

2

A 1s lower alkenylene.

The cbject compound (I) or a salt thereof of the
present invention can be preparec¢ by the following

reaction schemes.
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Application Publication No. WO 96/ 23532 publ i shed August 8 §§96

25 Ti ghe, et al.;qaaﬁ of Cyanoacryl ate Adhesives For Pro
Protective BarrierAF' or The Skin", U S. Patent No. 5, %8ﬂ5

i ssued on Decenber |3, 1996. 26 Cardarel li, et al. ilm m ng

Ant i m crobi Matedj al ", U. S. Patent rZ No. 4 74,1 issued February
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derivative at the derlvatlve at the
carboxy group or amino group or
a salt thereof a salt thereof

Process 2
2

Ra elimination Rb
A-CON ; reaction of ' A-CON i ;

l the carboxy

Z ‘/, . - protective A~ .
R ro '
SN Y group XN /R
— — S
N . . N
(Ta) . ~ (Ib) |
or a salt thereof _ or a salt thereof
Process 3 ' ' '
A—CON@ oxidation A~-CON ;
* reaction ,_
_ )R R
> N Z > N /
N N
(Iv) - : o (Ic)

or a salt thereof or a salt thereof




-4- 31 Blum et al., In vitro Determ nation of the Antim crobi al
Properties of Two Cyanoacryl ate Preparations, J. Dent. Res.
'54(3):500-503 (1975) Al'l of the above publications, patent
applications and patents are herein incorporated by reference in their
entirety to the sane extent as if each |§d|V|duaI publication, patent
application or patent was speC|f|caIIy and individually indicated to be
i ncorporated by reference in its entirety. State of the Art
Cyanoacryl ate esters have been disclosed for a variety of topical uses on
manmal i an skin including use as a replacenent or adjunct for sutures or
staples inglosigy 4 he dermal |ayer of an incision after surgery.[err]
Q her di scl'osed topical uses include use as a henostat[err], use in

covering small non- suturable mo nds on skin surfaces[err], use in

I nhi biting surface skln on arising fromfriction bet % skin
surface and artifi -s %uch as tapes, prosthetic d@ghce st s,
etc.[err] and use i'n il I ng acute radi.ation-induced skln angge. [err]
Still another topichl us&of cyancamidatienesters is its{use imthe in situ
formati on of (cal incise dr apgafeibh | n each~caseAwhen topically
applied to am\skiyn, the cyanoacryl ate raplﬁTy pﬁTy rizes, typically

r%ngly.adheres
such uses i nclude

within a m orfn a coherent—porymeric fi

to the skin. Cyanoacrylate esters sugge
the foll ow ng strd%tur
(Ib) | | S (1d)
or its reactive derivative or a salt thereof
at the carboxy group '
or a salt thereof

R2 and A are each as defined above,

is protected carboxy(lower)alkyl,
is carboxy(lower)alkyl,
R” is formyl(lower}alkyl or carboxy(lower)alkyl
is amidated carboxy(lower)alkyl, and
R™ is hydroxy(lower)alkyl.

wherein R
R

N WN!—‘
o

o?"

wn
o

It is to be noted that the object compound (I) may
include the geometrical isomer(s) due to the double
bond(s) and/or the stereo isomer(s) due to the asymmetric
carbon atoms(s). In this regard, one isomer can be
converted to another according to a conventional manner in
this field of the art.

Suitable pharmaceutically acceptable salts of the
object compound (I) are conventional ones and inbludeﬁa
metal salt such as an alkali metal salt (e.g. sodium salt,
potassium salt, etc) and an alkaline earth metal salt
(e.g. calcium salt, magnesium salt, etc), an ammonium
salt, an organic base salt (e.g. trimgthylamine salt,

triethylamine salt, pyridine éalt; picoline salt,




[err] wherein Ris an alkyl or other suitable substituent. Such
cyanoacryl ate esters are disclosed in, for exanple, U S. Patent Nos.
3,527,224, 3,591,676, 3,667,472; 3,995,641; 4,035,334; and 4,650,826.[err]

- 5- Cyanoacryl ate ester conpositions for topical skin application
typically are fornulated to contain bothga_plasticizer to enhance
flexibility of the resulting polyneric f'Imand a pol yneri zati on i nhi bitor
to avoid premature. polynerization of the conposition. Wen enpl oyed
topically on manmalian skin, Geff et al.[err] disclose that the
cyanoacryl ate conposition preferably enpl oys from about 50 to about 500 ppm
sul fur di oxgdeyasohbrypahyner 2zt oN, Nhhdbhbeoryaedhizienedbenin28sagityei ght

percent of a_Dbi o§%§p§%ﬁg#fcpg & ggfgr(gugh QEeQEQEtyl pht hal at e.

Not wi t hst andFh |C|a properti eésassoci ated with such
cyanoacrylatsletueronﬁpQSet|mﬂheahd,thert éﬁﬁbabkmaﬂ§tﬁmr t opi cal

appl i cat | OnfechbASE EPORREL! BQr%zQHeQQi:BHéES?SférﬁHEEI ciently broad
spectrum of anti m crobi al act|V|t I ncl ud |ngpact|V|t agai nst m crobi al

spores[err]tﬁ%ﬂenﬁéE%FE‘ﬂg?y,eE%hno?na§§9F8 eduefiBn§ath ffcFobial
popul at i onshpdrsBRTBLLA8, Sky@rshfémseeelhh&rwuddae osuafeaeent a polyneric

cyanoacryl ate fi nlfor n_sjt ny of the uses
of cyanoacr??%f@ %E?erngghpoilf? swéﬁﬂn% a?Hd ab%Séd ergh however,
S|gn|f|cantaygbnnnébtaSQaatbcoaclépegluUaMDc antdni ecobi akn@rbperty in the
pol ymer f||¥% I nstance, covering small non-suturable wounds on skin
surfaces w a polynerlc cyanoacryl ate filmhaving a broad spectrum of
antimcrobial activity would mtigate agai nst possible wound infection.

Li kewi se, when usgdcRe a@bsvéghsdl £fdlinewsry despeipsiéhsf bEnghwoul d reduce

m cr obi al poPgéSQLOQBeEEPLca lgn?déufggéléhg?gﬁ% gs'Q%£Udifgs£P2E§ogg the
of the various definitions which the present invention
includes within the scope thereoi are explained in detail

as follows.

The term "lower" is intended to mean 1 to & carbon
atom(s) unless otherwise indicated.

Suitable "aryl" may include phenyl, naphthyl,
indenyl, anthryl and the like, in which the preferred one
may be phenyl. '

Suitable "lower alkyl" may include straight or
branched ones such as methyl, ethyl, propyl, isopropyl,
butyl, t-butyl, pentyl, hexyl or thé like, in which the
preferred one may be (Cl—c4)alkyl and the more preferred
one may be methyl and ethyl.. '

Suitable "acyl" in the term "acyl(lower)alkyl" may
include lower alkanoyl (e.g. formvl, acc‘vl propibnyl
butyrvl, isobutyryl, pivaloyl, hexanovl, etc), carboxy;
protected carboxy;'and the like.

Suitable "protected carboxv" mav be an esterified
carboxy, amidated carbcx?, or the like, in which concrete
examples of esterified carboxy may be the ones such as

ww -

lower alkoxycarbonyl (e.qg. méthocharbonyl,

ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,




incision site and, accordingly, would reduce the risk of post-operative

I nfection. Such is the basic prem se of commercial surgical drapes
containing an antimcrobial agent inpregnated directly into the drape or an
*adhesive | ayer attached thereto where it was hoped that this agent would be
rel eased onto the skin surface to inhibit mcrobial growth.[err] -Gsuna, et
al.[err] report, however, that when the-antim crobial agent is incorporated
into the adhesive |ayer, the adhesive does not rel ease sufficient anmounts
of the inpregnated agent to be, by itself, antim crobial. Wthout being
limted to any theory, it is believed that the

-6- antimcrobial agent is too strongly bound onto/into the adhesive to be
rel eased ont®“EREYSRFRCRNY/ o SPhutoxYieaeberyY L nstif bhtpsrcaskonydur f ace

cont act betW@@@tyh@xfggggbﬂglgnﬁei@fbﬁyégr$gneifect rel ease of a sufficient
anount of a in10£ob|al @gent. N As not ed above, cyanoacryl ate
esters do not” PESSRRECRY DA FYFATRORNT al SBEL i YRiGhaRaY Baveranabrhle

i ncor por at i sundtbrwart bl | nfor cdxahp ps ppEswvé£s i nto the cyanoacryl ate

pol ynmeric fi L .~ rse,, th n antimcrobially effective
anount of a ?%éﬁ?ﬁ%é%%f%ﬁ?%hf%%§§#¥§ﬁ€ﬁ° @%nf;b%'incorporated into the. -
prepol ymeri ;ReSerane yrexcaheris! i propiehy harysethioxyeatbamplnt s of this
agent be T eliaepel 150 Ro R AN CYADAC, bR LA O God PP, SKIN L0
achieve an antinmjcrobial effect. The Incorporation of such ‘an @antim crobial
agent into1ﬂﬁ¥%%&%&ﬁﬁ¥%@éh?ﬁXﬁﬁﬁRﬁﬁX%(nﬂT%F%ﬁ?ﬁﬂ%ﬁﬁﬂ*ﬁ?%ﬁbQEEl,because
several di spaimtapoonyBoxye thitydersongl | AOREd Yl dffme théfcatbényl,

antim crobi a_ i oluble or dispersible in the cyangacryl ate
CoNposi t i onaéa e %%%%S:exrﬁb? 2 ?’%%a%eoc@éﬁ'ar ’f%n‘%?f]fe%’@fm%‘gh? G L,
properties. eSexbndiovere akkdns sl Egerer ik asech rboiyhote cpuse

premat ure pol ey ZatH SR A r iR, 1Y QAL WS SStEF Fenposition. Third, the
antinicrobialjg eqt eqylo ed must” not prevent 1n Situ pol ynerization of the
cyanoacryl at®& gﬁ%ﬁ%ﬁ% %ﬁ#%ﬁ%ﬁ?&ﬁﬁﬁqhﬂﬁﬁk)&ﬂngfﬂ@1iOdQﬁﬁhQKYQanbOnyl,

antim crobi @, 3genir ivislio due iR A M  letc]; lower

- alkenyloxvcarbonyl [e.g. vinyloxwvcarbonyl,

allyloxycarbonvl, etc}; lower alkynyloxycarbonyl [e.g.
ethynyloxycarbonyl, propynyloxycarbonyl, etc];
ar(lower)alkoxycarbonyl which may have suitable
substituent(s) [e.g. benzyloxycarbonyl,
4-methobeenzyloxycarbonyl, 4-nitrobenzvioxycarbonyl,

' phenethyloxycarbonyl, trityloxycafbonyl, .
benzhydryloxycarbonyl, bis(methoxyphenyl)methoxycarbonyl}
3,4-dimethoxybenzyloxycarbonyl, 4-hydroxy-3,5-di-t-
butylbenzyloxycarbonyl, etc]; arvloxycarbonvl which may
have suitable substituent(s) [e.g. phenoxycarbonyl,
4-chlorophenoxycarbonyl, tolylexycarbonyl,
4jt—buty1phenoxycarbonyl, xylvloxycarbényvl,
mesityloxycarbonyl, cumenyloxvcarbonyl, etc]; or the like,

wherein the preferred one mav be lower alkoxycarbonyl:
(e.g. methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,

- butoxycarbonyl, t—butoxycarbonyl,'pentyloxycarbonyl,
hexyloxycarbonyl,'etc), the more preferred one may be
(Cl-C4)alkozycarbonyI and the most preferred one may be
methoxycarbhonyl; and concrete examples of amidated carboxy

may be the ones such as carbamoyl; N-(lower)alkylcarbamoyl




the intended use of the polyneric filmby not inhibiting formation of a
flexible, durable film Fifth, the inpregnated antim crobial agent nust be
released fromthe polymerized filmin situ on the patiént's skin in
sufficient anmounts to be antimcrobial. - Because of these

di sparate properties, many conventional antimcrobial agents are

unsui table for use in the prepolyneric‘cénﬁositions-of this invention and
~typically the prior art has incorporated an antim crobial agent into a
solution or emnulsion of the formed polyner or by direct mxing in the
polymer nelt (Mxon, U S. Patent No. 5,069, 907). When

t he ant|n1C(8b aI aﬂSEE{isa£§88699raﬁegthOEQaEB§m§9hUt'On emul si on, after

pl acenent on 't sequent evaporati on of the solvent
a pol ymer fmrhspﬁrpﬁyh@arm%lf|Nnhu§Yb§aﬁéa¥lealw NhrepevarerpraeyBi-al

agent . [err]hShgﬁelkgebaﬁbymﬁreté)preforned prior to application to the
skin, these sol uf.i s/enug %Eng duce #h? ef fegt ve ther nce of the
At Y atth €

pol ymer filmto Fﬁ RPRE Y ¢8al EderSap BRe¥are lifting
or renoval n#(EhmethihhépbﬂilherbtmuylubNenuavlcahbamSETof wat er and ot her

e o i AEC a1 ShOBaby O ML AN o1 29 1 aolm adExLpg_tines for the

filmwth e concurrent [ cul en or-if the sol vent
has evapora@%ﬁb%n©Yle|En@n@e¢én¥#@ﬁihém@Ybol§néblFYFh96A Bhélpatient's

skin.[err] undecanyl)a¥bemoel, tedsheasnPeastbhfiopsSORLaLedeNbhP Lhe
I ncor poration of an | al ent dlreﬁtly into the nononeric

an
cyanoacrylaf%rhﬁmﬁ%%rt$oh“tf?é§%9?% CHEB#YBYhg need to formulate a
cyanoacr yl afepentpdscinphcaxingamowl nNehéxaddcapettanbaaatylm crobi al agent.

N-heptadecanylcarbamoyl, N-octadecanylcarbamoyl,
N-nonadecanylcarbamoyl, N-icosanylcarbamoyl, etc);

N,N-di(lower)alkyvlcarbamovl [e.g.
N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl,
N-methyl—N-ethyicarbamoyl, N,N-dipropylcarbamovl,
N,N-di(t-butyl)carbamoyl, N-pentyl-N-hexylcarbamoyl,
etcl;

N-lower alkyl-N-ar{lower}alkylcarbamoyl (e.g.
N-methyl-N-benzylcarbamoyl, etc); or the like,

wherein the preferred one may be carbamoyl,
N-(lower)alkylcarbamoyl and N,N-di(lower)alk?lcarbamoyl,
the more preferred one may be carbamoyl,
N-(c,-C,)alkylcarbamoyl and N,N-di(Cl-c4)alkYIcarbamoyl

~ and the most preferred one may be carbamoyl,
N-ethylcarbamovl and N,N-diethylcarbamoyl.

In "acyl(lower)alkyl", the preferred one may be lower
alkanovl(lower)alkyl (e.g. Lormylméthyl, l-formylethyl,
2-acetyvlethvl, 2-formylpropyl, 3-propionylpropvil,
4-formvlbutyl, Z-Jutyrylbutyl;'1—(formylmethyl)ethy1,
3-formylpentyl, l-isobutyrylpentvl, 4-pivalovlpentyl,
2-formvlhexyl, 6-hexanoylhexyl, etc), carboxv(lower)aTkyl

'(e.g. carboxymethyl, l-carboxyethvl, 2-~-carboxypropyl,
1-(carboxymethyl)ethyl, 4-carboxybutyl, 3-carboxypentyl,
2-carborxvhexyl, etc) or protected carboxy(lower)alkyl,

in which the more preferred "lower alkanoyl{lower) -




~SUMVARY OF THE | NVENTI ON This invention is directed to
cyanoacryl ate ester conpositions conprising an antinicrobially effective
amount of a conplex of iodine nolecules with a bioconpatible polyner.
‘These conpositions provide for in situ formation of an antim crobi al

pol yneric cyanoacrylate filmon mammalian skin. The specific antim crobi al
I odi ne conpl ex enpl oyed is conpatible wi Pht he cyanoacrylate conposition

i nsofar as the antim crobial conpl ex neither causes premature

pol ynmeri zati on nor prevents polynerization of the nononer, rather a
flexible and durable polyneric filmis fornmed in situ on manmmal i an skin by

this conmpogit)pn. Q@rﬁQV?F’-En)X?kéﬁo@s?éySCeVEQ§9§eahaaEhEhﬁost_ ,
anti m crobia agenT fs™ reldaséd fromthe polgneric filmin antinicrobially
effective appehesredepepymaynpar EPRGYaMEFAYerobi al properties to the

polymeric film: the preferred "cAeB8k¢i Nel¥r)kenkone fhyi be conposition
aspects, this jnvention i§%g§ ect ngo an_antinm.crobi.al _cyangagryl ate
Bs:

conposi t i orCHWRPeRY Eonpri an $ MaSKoPYREFF 256l 8Py RRSatFyl at e

ester, and carboxf{®éthab;antimcrobially effective amount of a conpl ex .of

| odi ne nol ecules with 2 9%8989?é&iPLEOQQE%HErcarbBFX(108£952iﬁbhy’mEQE
pol yneri zabl e cy%ﬂ acrylate ester iS"a polynerizablg nononer of reactive
ol i gomer ofba eghevitiefacarbexeflovashapsmdnanrd amddpeaéti ve oligoners are

Someti mes r@iPE6§9f18wQ§§§kﬁy§L”Eh¥ ASrePpepekyFBASONaNMayi BeMRBRERY i C

form are péfﬂfé?@a béﬁ?i?fSQLE?aEKYROEQ?Q? %éthoxycarbonylmethyl,
2-methoxycarbonylethyl, l-ethoxyqarbonylethyl,
2-propoxycarbonylpropyl, l-(methoxycarbonylmethyl)ethyl,
4-t-butoxycarbonylbutyl, 3-pentyloxycarbonylpentyl,
2-hexvloxycarbonylhexyl, etc), carbamoyl(lower)alkyl (e.qg.
carbamoylmethyl, l-carbamoylethyvl, 2—carbamoylethyl,
2-carbamovlpropyl, l-(carbamoylmethyvl)ethyl,
4-carbamoylbutyl, 3-carbamoylpentyl, 2-carbamoylhexyl,
etc), N-(lower)alkvlcarbamoyl{lower)alkyl [e.g.
N-methylcarbamoylmethyl, N-ethylcarbamoylmethyl,
1-(N-~ethylcarbamoyl)ethyl, 2-(N-ethylcarbamoyl)ethyl,
2-{N-isopropylcarbamoyl)propyl, 1-[(N-ethylcarbamoyl)-
methvl]ethyvl, 4-(N-butylcarbamoyl)butyl, ,
3-(N-pentylcarbamoyl)pentyl, 2-(N-hexylcarbamoyl)hexyl,
etc], N,N-di(lower)alkylcarbamovl(lower}alkyl [e.g.
N,N-dimethylcarbamoylmethyl, N,N-diethylcarbamoylmethyl,
1-(N,N-dimethylcarbamoyl)ethyl, 2-(N,N-diethylcarbamoyl)-
ethyl, 2—(N?methyl-N—ethylcarbamoyl)propyl,
2-(N,N-dipropylcarbamoyl)propyl, 1-[(N,N-diethyl-
carbamovl)methyllethyl, 4-(N,N-dibutyvlcarbamovl)butyl,
3-(N,N-dipentylcarbamoyl)pentyl, 2-(N-pentyl-N-
hexylcarbamoyl)hexyl, étc];
the much more preferred one may be
(Cl—c )alkoxycarbonyl(Cl—C4)alkyl,carbamoyl(cl—c4)alkyl,_

)

4
N—(Cl—c4)alkylcarbamoyl(c1—C4)a1ky and
N,N—di(cl-c4)alkylcarbamoyl(Cl-C4)alky1, and the most
preferred one may be methoxycarbonvlmethvl,




[-err] wherein Ris selected fromthe group consisting of : al kyl of 1

to 10 carbon atons, - alkenyl of 2 to 10 carbon atons, cycl oal kyl
groups of fromb5 to 8 carbon atons, phenyl , 2- et hoxyet hyl ,

3- met hoxybut yl , and a substituent of the fornula: [err]

wherein each R is independently selecgegofgon1the group consi sting
of : " hydrogen and nethyl, and ' Rlerr] is selected fromthe
group consi sting of: -9

al kyl of from1l to 6 carbon atons, al kenyl of from2 to 6
carbon atons, ~allcynyl of from2 to 6 carbon atons,

cycl oal kyl of +£EABY3mbenS1GaNbEENFL 8B bamoy Imethyl, adgal cyl selected from
the group consisting of benzyl nethilbenzyl and phenyl et hyl ,

phenyl , andN¥.N-diethylcarbgRag{Peti¥itituted with 1 to 3 substituents
sel ected fromthguitable “hyvdroxy(lower)alkyl" may be the ones having

2 to 7 carbon atom(s) and having hydroxy at the terminal
carbon atom such as 2-hydroxyethyl, '
l?(hydroxymethyl)ethyl, 2-{hydroxyvmethyl)propvyl, 1-(2-
hydroxyethyl)ethyl, S5-hydroxypentyl,
3-(hvdroxymethyl)pentyl, 2-carboxymethyl)hexyl, or the
like, in which the preferred one may be
hydroxy(cz—cs)alkyl and the most preferrgg one may be
2-hvdroxyethyl. _

Suitable "formyl(lower)alkyl" may include
formvlmethvl, l-formylgthyl, 2-formylpropyl,
4-formylbutyl, 3-formvlpentyl, l-(formylmethyl)ethyl,
2-formylhexyl, and the like, in which the preferred one
may be formyl(cl-c4)alkyl and the most preferred one may

- be formylmethyl.

Suitable "lower alkenylene" may include vinylene,
propenylene, 2-butenylene, 3-methyl-l-propenylene,
3-pentenylene, l-hexenylene, and the like, in which the

" preferred one may be.(cz-c4)alkenylene and the most
preferred one may be vinylene.

The processes for preparing the object compound (I)
of the present invention are explained in detail in the .

following.

Process 1
' The object compound (I) or a salt thereof can be
prepared by reacting the compound (II) or its reactive
derivative at the carboxy group or a2 salt thereof with the
compound (III) or its reactive derivative at the amino
group or a salt thereof.
Suitable salts of the compounds (II) and-(III) can be

referred to the ones as exemplified for the compound (I).




group consi sting of hydroxy, chloro, bronmo, nitro, alkyl of 1 to 4 carbon
atons, and al koxy of from1 to 4 carbon atons. : More preferably, in
the cyanoacryl ate esters of formula I, Ris alkyl of from2 to 10 carbon
atons and still nore preferably alkyl of from4 to 8 carbon atons. Even
nore.preferably, R is butyl, pentyl or.octyl and nost preferably, Ris

n- but yl . Antim crobi al conpl exe3lof iodine nolecules with a

bi oconpati bl e pol yner preferably include polyvinyl pyrrol done pol yners which
are also referred to under the common nane of Povidone or PVP (commercially
avai |l abl e from BASF, M. dive, NEM/Jersey, USA), copolyners of .

vi nyl pyrrol i done_and vinyl acetate ners. of V|nylgérrolidone and

0
vinyl acetate cr%BétFPﬁEeHeﬁFFﬁVﬁo§?F§§E§ W&t 85, TREpGRyRRXE gFoup of
VInyIpyrroItﬂ@neoﬁpduuanytlﬁumavlDﬂaluaeean aoh&nhas dé pxhr atiidone[ err]

and the |ike, abl, n p Ls_Povidgne, | odi ne
which is cd%“%w%fﬁ?% §a| g %$§8% QQF g%ﬁ Scel, Lfiane BRe
antln1crob|hik@yanﬁattgbéEeenemprStoDnShpreéecabV§ ﬂarnhetxveapmaye an
effective %@u,ﬂa ofs eﬂwﬁa!ﬁza&hogc#@hébm@r Q”EI 2l QE@@J g?hei

pl asticizer e preferred merjzation inhibitor s sul |0X|8e whi ch
i s preferabfitendtoyeddafuf oﬂ?aﬁ%ﬁ?“SB“FBdaBBHFDBBBlEDﬁF gnéiepfef erabl y

200 to 500 ppankyeskedsphotbe &eid| prégPlphbsphercenpesstion absent the
The. br of or rtPRTBELRRRETBPELGI 35HE ¢i SHPoTEY IPRRTSRORAENAFSRe which s
pref er abl y ahbosmated phosphovic a@idp e@tclwi ghelkeipbosphased on the
total weighi.of toe) £QPPRS| 4608, 2PRENLuT PEr 2Rt 581 &7 OB 8k 298Nkcig,
sulfonic acid [e.g. methanesulfonic acid, etc], aliphatic
carboxylic acid [e.g. acetic acid, propionic acid, butyric
acid, isobutyric acid, pivalic acid, pentanocic acid,
isopentanoic acid, 2-ethylbutyric acid, trichloroacetic
acid, etcl or arématic carboxylic acid [e.g. benzoic
acid, etcl; a symmetrical acid anhydride; an activated
amide with imidazole, 4-substituted imidazole,
dimethylpvrazole, triazole( tetrazole or l-hydroxy-lH-
benzotriazole; or an activated ester [e.g. cvanomethyl
ester, methoxymethyl ester, dimethyliminomethyl
[(CH3)2§=CH-] ester, vinyl ester, propargyl ester,
p-nitrophenyl ester, 2,4-dinitrophenyl ester,
trichlorophenyl ester, pentachlorophenyl ester,
mesylphenyl ester, phenylazophenyl ester, phenyl
thioester, p-nitrophenyl thiocester, p¥cresyl thiocester,
carboxymethyl thioester,; pyranyl ester, pvridyl ester,
piperidyl ester, 8-guinolyl thioester, etc] or an ester
ith a N-hydroxy compound [e.g. N,N—dimethylhydroxylaminé,
l—hydroxy—z-(lH)?pyridone, N-hvdroxysuccinimide,-
N—hYdr0xy§hthalimide, 1-hydroxy-1H-benzotriazole, etc],
and the like. These reactive derivatives can cﬁtionally
be selected Zrom them according to the kind of the
compound (If) to be used.
Suitable *eactive derivative at the aminoc gr oup of

the compound (ITI) may include Schiff's base tvpe imino or




This invention is also directed to kits useful for applying the
antim crobial cyanoacryl ate conpositions described herein onto nmammal i an
skin. In particular, such a kit of parts conprises (a) a container
“conprising therein an anti mi crobi al prepolynerlc conposition as described
above and (b) an applicator neans for applying the conmposition onto
mamal i an ski n. DETAI LED DESCRI PTI OF THE PREFERRED EMBODI MENTS
This invention is directed, in part, to cyanoacryl ate conpositions
conprising an antimcrobially effective amount of a conpatible iodine
contai ning antimcrobial agent. However, prior to discussing this invention

0 TUrher el oy d et ol |NGS SR Wddndd "Aly O8] 166! oo BELLAI U ons

As used herein ernB oW hg neanln St
The term" cyDancYéiﬁ YIRROWSE e(r—IcIdrrp@-sﬁh ST anyle yeanraind aste:l'cmq)oy ti ons"
refers to p%w@w@@bl@&&m&@wwqﬂ@mu %HQ(IPQié&”iWéLZ_@E & SHANPaGy vl ate
ester mononers and/ or oligo eir mononeric form are -~
preferably (Fd’t’?pdiﬁ‘?tfs“r%roésé:n %EO&P%FJQ) & deseSided fsmround
More pref er augh ds Hﬁ(mﬁméthyﬁsﬂmwéq&nm@up of from2 to 10 carbon
o 0me 10 Uy BB AT S | LRI ST o, DU
2- et hyl hexylthenlﬁéﬂpit;yla aﬁlven(flw-‘lmedalhy d@@,dt’dvbroe: prhef evamipoundR i s
butyl, pentylrzor weq;wlpmﬁmsdts Rrglcddhiite Br Hrsiend, Méteﬂees of such
conpounds Sgn al so be enployed
The reaction is usually carried out in a conventional
solvent sﬁch as water, alcohol [e.g.'methanol, ethanol,
etc], acetone, dioxane, acetonitrile, chloroform,
methvlene chloride, ethylene chloride, tetrahydrofuran,
ethyl acetate, N,N-dimethylformamide, pyridine or anyv |
other organic solvent which does not adversely influence
the reaction. These conventional solvent may also be used
in a mixture with water.
In this reaction, when the compound. (II) is used in a
free acid form or its salt form, the reaction is
preferably carried out in the presence of a conventional:
condensing agent such as N,N'-dicyclohexylcarbodiimide;
or the like. ' _
The reaction may also be carried out in the presence
of an inorganic or organic base such as an alkali metal
carbonate, alkali metal bicarbonate, tri(lower)alkylamine
(e.g. triethylamine, etc), pyridine,
N-(lower)alkylmorpholine, N,N-di(lower)alkylbenzylamine,
-or the like. '
The reaction temperature is not critical, and the
reaction is usually carried out under cooling to warming.

Process 2
The object compound (Ib) or a salt thereof can be
prepared by subjecting the compound (Ia) or a“salt thereof

to elimination reaction of the carboxy protective group.




-Pol ymreri zabl e cyanoacryl ate esters are known in the art and are described
in, for exanple, U S. Patent Nos. 3,527,224; 3,591,676; 3,667,472,
3,995, 641; 4,035,334; and 4, 650, 826[err] the disclosures of each are

"incorporated herein by reference in their entirety. A particularly
preferred cyanoacrylate ester for use in the invention is n-
butyl - 2- cyanoacryl at e. The -polymeri zabl e cyanoacryl ate ester

conposi tions described herein rapidly polynerize in the presence of water
vapor or tissue protein, and the n-butyl-cyanoacrylate bonds human skin
ti ssue without causing histotoxicity or cytotoxicity. Such

pol yneri zabl e cyanoagpykakg1esber snar eoﬁaaﬁharr@ianet:shr gd tarlereln s
prepol yners and conposi.tions coggr|5|n such . esters are sonetines referred

to herein a%h%réﬁﬁﬁyﬂéﬁ Ebﬁﬁo§P §nds exemplifiedsIpZ, fhe,CAMBedAfat i bl e
polynmer" refeys to polyners which, as iodine conplexes (adducts), are

tibl i th ' f ,a t it
corpati b e M1 40 ¥LKe 2Pk OBkl o0 BlpBUnERgi)oLeneaLor CaIpas LS
pol yvi nyl pythel oueseascepehphibftedofipri shagcpopgundy(pyrrol i done which is
optionally cros ﬁfgeg éﬂﬂo%hgo'béfr éﬁ'5&9'§n08885¥52hée'09EHd§

copol yners of polyviny rro ne an vi nyl _acetate or other vinyl
conpounds w%¢%ﬁe%eh%P9%eP§tﬁ?€ §B?Hoﬁﬁlh¥d€P$¥§FPnkEH thenlake.

pol yi socyanate. The H?ﬁﬁﬁmbﬁismﬂsgﬁieﬁér&h@§ecaﬁk¥€§f§ut31ﬂ0Eh§r|tiCa' with
nunber average nol ecular me%%] out .10, 000 ta about
ed

tsrmgtg c?%m 9
1, 000, 000 FTRIEr3bI § PFEM 30, BB02THL 308086 BE| HG¥prefEr
The term " &Swivradb b b&seOMaﬂelnuledeles mnohganbcobaspaanélenpotgaaic

Ef{g;f]gotgﬂﬁfgné@Eﬁrog gh SPRP PXmipLiefleby . t D540l 15802051 LD Ne
etc], an alkaline earth metal [e.g. magnesium, calc1um,
etc], the hydroxide or carbonate or bicarbonate thereof,
trialkylamine [e.g. trimethylamine, triethylamine, etc],

picoline, 1,5-diazabicyclo[4.3.0]non~5-ene,
1l,4-diazabicyclo[2.2.2]octane, 1,8-diazabicyclo[5.4.0]-
undéc-?-ene, or the like.

Suitable acid may include an organic acid [e.g.
formic acid, acetic acid, propionic acid, trichloroacetic
acid, trifluoroacetic acid, etc] and an inorganic acid. '
[e.g. hydrochloric acid, hydrobromic acid, sulfuric acid,
hydrogen chloride, hydrogen bromide, etc].

The elimination using Lewis acid such as trihaloacetic
acid [e.g. trichloroacetic acid, trifluoroacetic acid,
etc] or the like is ?referablylcarried out in the
presence of cation trapping agents [e.g. anisole, phenol,
etc].

The reaction is usually carried out in a solvent such
as water, an alcohol [e.g. methanol, ethanol, etc],
'methylene chloride, tetrahydrofuran, a mixture thereof or
any other solvent which does not adversely influence the
reaction. 2 liquid base or acid can be also used as the
solvent. o

The reac ion temperature is not critical -and the

reaction is usuzlly carried out under cooling to heating.




bi oconpati bl e pol yner. Such conpl exes are well known in the art and the
-12- resulting conplex typically conprises both avail abl e i odi ne and
iodine anions. These conpl exes, on contact with mammalian skin, are
antim crobial apparently by providing for a source of antim crobial iodine.
I n any event, such conpl exes are enployedjgnLy as starting materials herein
and, by thenselves, do not forma part of this invention. ° These
conpl exes are sonetinmes referred to herein sinply by the term

"i odi ne/ pol yner conpl exes". Such i odi nel pol ymer conpl exes are distingui shed
-fron1antibiotics which are naturally derived materials fromeither bacteria
or fungi andPwhoessndde of action is to interfere with bacterial processes

resulting in bactgﬁéagbggaghcogpgﬁﬁarkkgo Ebeacggﬁkeéﬁérgéed %Q Hhi s

i nvention are indiscrimnate in. destroying any m crobes inclu f ungi ,
viruses and BEEP8FPE BBpaHBABFYLiBY FEPeSQ@PBPnﬁo&FHé PRt® FAdtnt ?§§@§ and,

accordingly, ter expaepgbhyreateiond to as ant|n1crob|al agents Sur pri si ng,
it has been found_that of . tge ant|n1 agents tested, only the
y

i odi ne/ pol ymer coRpPrEx8&&r 88n53?? +8n|ﬁa8 RoSEF§+aLteCtbnPB8siti ons. In

fact, el enmente&ctingi thei odinpeund {Eédbnpat abselwi thergaficattlyl at e
CO”POS't'O”ScQSGQH§ ohle. éﬂg§ik99g0£ éh Negts é hQQ ”§o£9995r§x$&9ﬁ%ngatlon

conposi ti ons non- po ymeri zabl e on- ma |an S cordrngl v,
of the iodi neEWhYRTPRE 8Fe¥Bnbat Fhis 5b¢§ﬁe@f|§hﬁp§§tently essential for

conpati bility “ﬂtbuiﬂ&b@&aéﬁaﬁp1é§t6fC§ﬂE@Sbki@ﬂ21ng agent méyPegferred
I odi ne/ pol y oSiti nvention is a

ne% % yse.ln t he conmp $ %
pol yvi nyl pyr? ??ﬂb ean F nERRONPReS DRTEREFS ﬂ%@%??%%% Hox} exanpl e,
U S. Patent disetRyY086uY0dxide 826t 582taddb?, 800ySDohexylcasbudiimade,at pp.

1106-1107 of jt{ig JRALE-FALT [ QNgOTaL OB MBLAKEPHSK, EUO)ISPeL-PY NEEFKe
(e.g. acetyl chloride, oxalyl dichloride, etc); or the
like. ' |

The reaction is usually carried out in a suitable
solvent such as acetone, chloroform, methylene chloride,
pyridine or any other solvent which does not adversely
influence the reaction. 'The solvent is selected according
to the reaction condition to be used.

The reaction temperature is not critical and the
reaction is usually carried out under éooling, at room
temperature or under warming.

Process 4

The object compound (Id) or a salt thereof can be
prepared by subjecting the compound {Ib) or its reactive
derivative at the carboxy group or a salt thereof to
amidation reaction. |

This amidation reaction can be carried out by
reacting the compound (Ib) or its reactive derivative at
the carboxy group or a salt thereof with the amine
compound to be introduced or its reactive derivative at
the amino group or a salt thereof. _

Suitable example of said amine compound may be a
compound ‘of the formula : o




& Co., Rahway, N.J., USA (1983) the disclosures of which are incorporated
herein by reference in their entirety. This conplex is comrercially
avai l abl e under the nanme "povidone-iodine" fromBASF, M. Qdive, New
Jersey, USA : - -13- The
term "bi oconpati bl e plasticizer" refers_tgsany naterlal whi ch is sol uble or
di spersible in the cyanoacryl ate conposition, which increases the
flexibility of the resulting.polymer filmcoating on the skin surface, and
whi ch, in the anounts enployed, is conpatible with the skin as neasured by
the lack of noderate to severe skin irritation. Suitable plasticizers are
wel | known in the art and include tho di 8closed in U S Patent Nos.
2,784,127 and 4, 444,93321 the disclosures of both of which are incorporated
herein by reference in their entiret Speci fic plasticizers include, by
way of exan‘p{@%’?ﬁly“ Bget§| AR n- %ui-/?‘i’e’élﬂ‘&l"éa@bﬂéfreNabPQ’mZO wei ght
per cent or I&&E&laﬁ&ﬁﬁylNIN+@£Ky$w§rIiﬁkﬁli@iﬁ&ebﬂbh¥low39 g@kgmLNpercent
or |ess) tnng'%ngz 1 ralate dlbut% halate di octyl pht hal at e,
n- but yryl t - -%é?% & %pohfé?ﬂyY fe™ $ctol dibenzoate (preferably -20
wei ght percent cwmhesseaG¢mbmrmpmdke&oﬂbeopathlsupaDCEBQCOGDGtibhgt
pl asti ci zer ti ers ipclude
RIPLONRE der PPk Lod | £@4v%§'§y%§£8£ 164 eLastigLact rsrsb

di octyl pht ha rrzatronn Ftor~ s to
convent i onalCathh®iTekerid c%n‘éh%r%%ﬁ estxplainedubnngfauesridl s such as
sul fur di oxiggeycgdacl al acetic acid, and the |ike. The pol ynerization
inhibitor is typically enployed in amounts effective to inhibit

pol yneri zation until application onto the manmalian skin. Because of its

conpatibility\MtTha(qhiﬂntsddmpaunﬂi«mﬂimﬁnxhéFpréﬁéuﬁ?ihiﬁﬁfﬂ@niﬂgibitor
i's preferably, én%#géggyégkl 0, at _from about 50
to 500 ppm pre%&err}!ﬁy 20 panP asedeaé) % %%g %fght of the -
conposi ti onP hETMAC PG eﬁF?ﬂﬂ%ﬁnﬁﬁ:ﬁﬁaﬁﬂdlbﬂﬁQﬂ¢ors i ncl ude gl aci al
acetic acid, freegd afidsy 4t AE d Qb HulhEk O NORE S oRdGutde( 1)

of the present invention, the pharmacological test result

of the representative compound of the present invention is

shown in the following. '

Test 1. Diuretic Activity
[I] Test Method o

Male JCL:SD strain rats aged 9 weeks and weighing
170-220 g were used after starving for 18 hours.
Immediately after oral dosing with the test drug suspended
in 0.5% methylcellulose (0.5% MC), the animals were given
20 ml/kg physiological saline orally. 'The.rats were
housed by threes in a metabolism cage. The urine was
collected for 6 hours. Urine volume was measured with a
volumetric cvlinder.

[II] Test Compound
(2R)—lf[3—(2-Phenylpyrazolo[l,S—a]pyridin-B—yl)-
-yloyl]—2—(carboxymethyl)piperidine (trans isomer)

[ITII] Test Result
Excretion of Urine (control_= 100)




l-i ke which can be used alone or in conbination with SJerr]. The
term"antimcrobial agent" refers to agents which destroy mcrobes (i.e

Jbacteria, fungi, viruses and m crobial spores) thereby preventing their

- devel opnment and pat hogeni ¢ acti on. Conposi tions

-14- This invention is based on the novel and unexpected di scovery

that the iodine/pol ymer conpl exes descrfbéf herein are conpatible wth

cyanoacryl ate esters fornming a prepol yner conposition which, upon

pol ymeri zation, provides for an antim crobial cyanoacrylate polyneric film
Conmpatibility is assessed by the fact that these conpl exes are dispersible
I n the cyanoacryl ate ester conposition at antimcrobially effective
concentrations and wheh sg,egp R%?ﬂ ydo not cggégegiggatgge pol ymeri zati on
of the cyanoacrylate egter conpo |t?on and do not prevent effective

pol ymeri zation of the ,yanoacrylate ester conp05|t19@ when applied to
mammal i an skin. Moreover—the polynerizable cyanoacrylate estér conposition
conpri sing such conplexes forms a fl exible, dur abl e polynerlc film having

_the compl ex incorporated therein which conplex is released fromthe filmin
suf ficient anDunt%heopmmxnmmhuah¢ah1compbaitponpeftth$stimVémtiéhntan

As shown in e ny e d ro

agent s, uherb et T o T oo o O Y PheEhe COREERLL B RERILINET ORbE
polynerlzal|%ﬁﬁmﬁl%h|%nc%@%k%tt$%ﬁ#%@ ieentbduby FRIMf ofeehion within 24

hO:Jrs of sgcctb@@wiﬁsoeh@rpywzéi@oy@ﬁ&l@é ebhpeat@l (1 pdipes prevent in situ
po ynerlzal

S%aﬁgaceutlcally acceptable salt thereof, as an active
ingredient in admixture with an organic or inorganic
carrier or excipient suitable for rectal, pulmonary (nasal
or buccal inhalation), nasal, ocular, external (topical),
oral or parenteral (including subcutaneous, intravenous
and intramuscular) administrations or insufflation. The
active ingredient may be compounded, for example, with the
usual non-toxic, pharmaceutically acceptable carriers for
‘tablets, pellets, troches, capsules, suppositories,
creams, ointments, aerosols, powders for insufflation,
solutions, emulsions, suspensions, and any other form
suitable for use. And, if necessary, in addition,
auxiliary, stabilizing, thickening and coloring agents and
perfumes may be used. The pyrazolopyridine compound (I)
or a pharmaceutically acceptable salt thereof is/are
included in the pharmaceutical composition in an amount
sufficient to produce the desired aforesaid'pharmaceutical
effect upon the process or condition of diseases.

For applying the composition to human being or
animals, . it is preferable to apply it by intravenous,
intramuscular, pulmonary,'or oral administration, or
insufflation. While the dosage of. therapeutically

effective amount of the pyvrazolopvridine compound (I)
varies from and also depends upon the age and condition of
each individual patient to be treated, in the case of

intravenous administration, a daily dose of 0.01 - 100 mg




the cyanoacryl ate ester conposition on manmalian skin. Accordingly, such
agents are not conpatible with the cyanoacryl ate ester conpositions.

The conpositions of this invention are prepared by addi ng t he

i odi ne/ pol yner conplex to the cyanoacryl ate ester conposition. The

i odi ne/ pol ynmer conplex is preferably added,as the comercially available
solid conposition rather than as t.he co rcially avail abl e agueous or
et hanolic solution insofar as the solution can cause prenature

pol ynmeri zati on of the cyanoacrylate ester which is apparently due to
solvent's effects. Accordingly, t he conpositions described herein are

preferably foeeripd E@b?’?ﬂéﬁnéecgmpotﬂﬁ&e(l)Ofaeiinké welypat s£such as
chl orof orm nethaqﬁ et ha gluene th% ace;age hexane, etc.)
Upon addi t i JHUB3R tPRiRd) ¢H ?%hmﬁ 7 potYnERe coABFeRTt P EREMEFSHOALr yI at e

prepol yner codmisistoatiohme zedailyngosgsvéndid thbﬁﬁugglygnthed to obtain

a honogeneo e I !/ peol

added to thgﬁ%yanoaCTy#{?%P%osomgo%%%n(?gnggsug%l%gg qgaﬁnuﬁ sucﬁgghgt t he
resul ti ng po?ynatineas | mznscmmﬁ cPoBl apdmPRésEEABLYN, f 2 0RR &bBuUEOSet O
about 40 \A/elcgbtop?rcef@oqﬂ the trdi pet Q%ygp{»rseznﬂéeéoﬂﬁéuﬁarfaprﬁé@rably

f rom about to 25 we ercent 1s adde t he cyanoacryl ate

conposi ti on Qh ‘ﬁgq?ﬂﬁ %@&@ﬁtOBfa?ﬁ@agﬁnp%sggP%ﬁa 1y given fpg
speci fi c anothd pﬁevenhxmﬂpnnqumm tpeptmant egfii afdrésaid f@Lscasés i crobi al

properties in the resulting polymeric filmcan be readily measured by

conventional in vitro assays neasuring zones of mcrobial growth inhibition
The following Examples are given for the purpose of

illustrating the present invention in more detail.

Example 1
Thionyl chloride (145 mg) was added dropwise to a
stirred mixture of 3-(2-phenylpyrazololl,5-alpyridin-3-
vl)acrylic acid (trans isomer) (270 mg) and
N,N-dimethyvlformamide (1 dron) in methylene chloride (1.5
ml) under ice-cooling. ter being stirred at room
temperature for 2 hours and 50 minutes, the solvent was
evaporated in vacuo to give acid chloride derivative.
~The above acid chloride derivative was added by portions
to a stirred mixture of (R)-2-(methoxycarbonylmethyl)- .
piperidine hydrochloride (237 mg) and-triethylamine (340
ul)_in methylene chloride (1.5 ml) at -10°C.
The reaction mixture was stirred at room temperature
overnight and then poured intoc ice-water (10 ml). The
 mixture was extracted with methvlene chloride (20 ml x 2).
The combined extracts were washed with 0.1N HC1l (10 ml),
10% ag K,CO

2773
sulfate and evaporated in wvacuo to give crude material,

(10 ml) and brine (10 ml), éried over sodium

which was purified by column chromatography on silica gel
(10 g) with a mixture of ethyl acetate and methylene
chloricde (1:10) as an eluent to give

_ (2R)-1-[3~-(2-phenylpyrazolo[l,5-a]pyridin-3-yl)acryloyl]-

2-(methoxycarbonylmethyl)piperidine (trans isomer) (320




around the film Zones of inhibition of at least 1 mllinmeter and
preferably 3 miIlinmeters fromthe edge of the filmwhen tested in the
manner of Exanple 2 bel ow evidence that the polyneric filmis
‘antimcrobial. Assessing the anount of i odine/polyner conpl ex required in
the polyneric filmto effect such a zone of inhibition is well within the
skill of the art. The conpositildn-of the antinicrobial conplex
and the cyanoacryl ate ester can be fornmulated to a specific viscosity to
neet di sparate demands for the intended application of the conposition. For
exanple, relatively low viscosities are often preferred where application
Is to be nade,tqQ_a 198 . surface area (e.g., abdom nal surfaces). This

pr ef erence nguﬁfs tron1the fact that these forns are |ess viscous and,
accordingly, wlllaeg Pt @& 1P adicFa - Bar Y€OIr f ace area appllcatlon of a

thin film Cbntrgﬁy (riiwher.e applbi cakien 1390 herage o a specific
position on the s |n %@Fﬁ elbom/surface% z ee s%rf%ce ?nd the like),
hi gher V|sc05|ty Boné) |ncﬂu39né Ho At ai i & ﬂﬂko@ﬁoplc
material s, are preferpgedstg pmeyenuH%nunalng"(QH t BbedcenRoSi.t6icoNIH,0

uni nt ended | ocat i ons x (13 - 16-

Accordi ngly, these co§863|t gné‘havgrg 5|§c05|ty 0 ’ngﬁ1gﬁgu€ anO 50, 000
centi poi se -at 20[err] C.2Ean ,| dw3vi $38si ty dFgl-id&adi.ods 43vi’7sS&3si(B¥,r anges of

fromabout 2 to 1,500 qenblpqlquatdQO[gLﬁ]g ahg grqhgqreq ggbqu
preferably, the cyanoacrﬁlate ester 23 oyed i_n _the conp05|t|on I'$ al’nost

entirely in nononericIFéPmPEAd -t Be ddohpBsi firod= ﬁaéqé viscosity of from
about 5 to about M80Q ceyki poBsemal 20[err]C. A thickening agent is
optionally enployed to increase the viscosity of the conposition which-

t hi ckeni ng agent is any bioconpatible material which increases the

vi scosity oExampleo@dposition. Suitable thickening agents include, by way of

exanpl e, pol ymet hyksHelhagLyhabhehP¥ita26181165-R1 8121 /8 M -3-v1) -
acryloyl]-2-(methoxycarbonylmethyl)piperidine (trans
isomer) was obtained according to a similar manner'to
that of Example 1. _
IR (Film) : 1730, 1635, 1590, 1510 cm -
NMR spectrum was the same as that of the compound of
Example 1. .

Example 3

A mixture of (2R)-1-[3j(Z-phenylpyrazolo[l,s-a]-
pyridin~-3-yl)acryloyl]-2-(methoxycarbonylmethyl)piperidine
(trahs isomer) (210 mg).and 1N sodium hydroxide soluticen
(0.573 ml) in methanol (2.0 ml) was heated to reflux for 2
hours. Methanol was evaporated in vacuo and water (20 ml)
was added to the residue. The solution was acidified with
1N hydrochloric acid and extracted with methylene chloride
(10 ml x 2). The combined extracts were washed with brine
(10 ml), dried over sodium sulfate and evaporated in
vacuo. The crude crystals were recrystallized from a
mixture of ethyl acetate and diethyl ether to give

colorless crystals of (2R)-1-[3-(2-phenylpyrazolo([l,5-al-
pyridin-3-yl)acryloyl]-2-(carboxymethyl)piperidine (trans
isomer) (152.7 mg).




.pol yners sol uble or dispersible in the conposition, a suspending agent such
as funed silica and the like, with PMVA being preferred. Funed silica is
particularly useful in producing a gel for topical application having a
“viscosity of fromabout 1500 to 50,000. Suitable thickening agents for the
cyanoacryl ate conpositions descri bed here%g al so include a polyner of the
al kyl cyanoacrylate as disclosed in U S’ tent Nos. 3, 654,239[err] and
4,038, 345[err] both of which are incorporated herein by reference in their
entirety. Thi ckeni ng agents are deenmed to be bioconpatible if they
are soluble or dispersible in the conposition and are conpatible with the
skin as nmeasured oy the dfickg@icnoderate to severe skin irritation

The cyanoacryl ate congosi.tion preferabl inclg?es a bi oconpati bl e

pl asti ci zer and sU%thI%sTY%ikgrs(%ﬁ%@% ef®3B!y i ncl uded_ from about 10 to
30 wei ght per centrRNNURSE) pr ef ETED) y162HM BSDO; 18100cRDIwei ght per cent

based on the wei o] coppositjo sgnt e antig grobial ent. A
particularly pre%ﬁh e{jc%%'on%ngti blje' g?ggt ?ﬁcll g}egf?’ f’gr' u?‘eg?npt’ﬂe 88,
conposi tions descri bedd+ky el ¢ @i 482y} phthar2e2S (2H, m), 4.69 (1H,
-17- Addi tionally,sf he cyprpass ytﬁ,e ®PMPPSEyLONS, deggrifed herein
preferably include a polynmerization inhibitor 1h an_effective amouht to
inhi bit premature pol yhet3zat? onl - thkr conpost tEond - | F=85 peiEi euBafty
preferred enbodi ment, (i s Hrdid) j oxoi 40 syl progd og) de which is enpl oyed at
from.about 50 to 50 m based. on_t he,taqtal ight of the conposition
absent the anti m@%ﬂ? S aﬁ%ﬁ?‘?' ﬁ&%ﬁ hcég%iﬁ;a&I ed inhibitor is glacial
acetic acid which is enployed in ah Bmiht Bf3e2d) Vi@ 10.7Rhibit premature
pol ynmerization. - Found : C 70.81, H 5.97, N 10.66

Example 4 _ _
(2RS)~-1-[3~-(2-Phenylpyrazolo[l,5-alpyridin-3-yl)-
acryloyl]l-2-(carboxymethyl)piperidine (trans isomer) was
obtained according to a similar manner to that of Example
3.
mp : 132-134°C
IR (Nujol) : 1705, 1625, 1560, 1505 cm
NMR spectrum was the same as that of the compound of

l .
Example 3.

Example 5 _

A solution of diﬁethyl sulfoxide (202 mg) in
methylene chloride (1.0 ml) was added dropwise to a
solution of oxalyl dichloride (247 mg) in methyiene
chloride (10 ml) over 5 minutes at -78°C. After 10
minutes, a solution of (ZR)—l—[3—(2—phenylpyrazolo-
[1,5-alpyridin~-3-yl)acryloyl]-2-(2-hydroxyethyl)piperidine
(trans isomer) (364 mg) in methylene chloride (3.4 mg) was
added dropwisg over 10 minutes at -78°C. The solution was
stirred at -78°C for 20 minutes and at ~45°C for 1 hour.
Triethylamine (986 ul) was added to the solution and the
mixture was stirred at -20° ~ 0°C for 20 minutes.

Saturated ammonium chloride solution (20 ml) was added to




The cyanoacryl ate ester conpositions rmay additionally contain one or nore
optional additives such as colorants, perfunes, anti-diffusion agents,
rubber nodifiers, nodifying agents, etc. In practice, each of these
optional additives should be both miscible and conpatible with the
cyanoacryl ate conposition and the resulting polynmer. Conpatible additives
are those that do not prevent the use of (pe cyanoacryl ates in the manner
descri bed herein. In general, cdlorants are added so that the
pol yner layer formed on the skin will contain a discrete and di scernabl e
color. Perfunes are added to provide a pleasant snell to the formnul ation.
Rubber nodifiers are added to further enhance the flexibility of the
resul ting pehgnieactyiemn mike ua uHd theembctﬁfret mﬁse Ofiriaptdd addid i ves

enpl oyed in th qonpOS| iQn ds unt nec Q _achi eye thp desired
ef f ect . ethyl LERS ISR E}‘t% ﬁ‘ar?c)acr omﬁ

optionally wempr washad fwdirtalna [bote Imed & J:ﬂcméngein(ﬁdmﬁ:d nmgﬂesaium hose
described by,he m%’ atla Avald, %r e eldI*l‘i—‘x Usewy, SYH %‘6%“?:%%* &3

suggest ed as en anC|n i nt <A vo—appl i'cations o yanoacry ates
Still. furth@urlwﬂe@sbaom%mva@aqu@mymﬁkn%t g%rﬁi@suq)u on can

olot ional |y GemRrizSaigtuae Wi Qle%%@%rehfdﬂﬁtor\fﬂdé 8 ei?t?nvq RRIeERI C
Prast D (gBTT) s SRR SR 50 el i nd a e P e B s ng 1
situ a broadlspeet] pymigini-Bi-grld bicaty Logilyire- (€ drimtyimet hiyllg pdlpier iddmleace of a
manmmal i an p?EkEBE lggﬁgrqaqq%bl@nmgqtlgngslQ;qferably i ncl ude hunans as
wel ! as, [alf’ = + 35.41° (C=1.44, MeOH)
IR (Fllm) : 1720, 1640, 1590, 1520 cm
NMR (CDC13, §) : 1.05-2.10 (8H, m), 2.22-3.12 (23H
m), 6.50-6.23 (2H, m), 7.05-7.54 (4H, m),
7.67-7.81 (3#, m), 7.93 (1H, d, J=15. 4Fz),
8.45-8.53 . (14, m), 9.68-9.75 (1E, m)
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Example 6 _

Thionyl chloride (0.2 ml) was added dropwise to a
solution of methylene chloride (dry, 40 ml) and _
N,N-dimethylformamide (0.2 ml) at 0°C and stirred for 30

" minutes. To this cooled solution was added (2R)-1-[3-(2—
phenylpyrazolo[l,5-a]pyridin-3-yl)acryloyl]-z-(carboxy—
methyl)piperidine (trans isomer) (1.0 g) and the mixture
was stirred for 1.5 hours. To this solution was added a
solution of 28% aqueous ammonia solution (20 ml) and |
stirring was continued for further 2 hours. The aqueous
and organic phases were separated and the'ofganic léyer
was evaporated. The oily residue was subjected to column
chromatography (silica gel, 60 mesh) using ethyl acetate
as eluent. Evaporation of the solvent afforded
(2R)-1-[3-(2-phenylpyrazolo[l,5-alpyridin-3-yl)acryloyl]-
2-(carbamoylmethyl)piperidine (trans isomer) (405 mg) as a

white granular solid.
mp : 195-197°C .
IR (Nujol) : 3440, 3260, 1675, 1645

0
-




exanple, donestic animals such as horses, cows, dogs, sheep, cats, etc.

The polyneric filmfinds particular utility in inhibiting m crobial

contam nation thereunder and in the areas i nmedi ately adjacent thereto.
"Accordingly, such polyneric filns can be used to topically cover small non-
suturabl e wounds on skin surfaces which mounds do not penetrate through the
dermal layer of the skin as in the nmannér 24e3cribed in Barl ey, et al.[err]
“When so enployed, the antim crobial cyanoacrylate conposition is applied -
over the small non-suturable wound. Upon pol ynerization, an antim crobial
polyneric filmis formed over the wound which provides for broad spectrum
antim crobial propgit (epcat. t@ wouRdgsyrhagegwhishe al gg Kggve@h;ng
exogenous cont am nants rom enfering the moung i'tionally, the
pol yneric filns fornedJF50ﬁ1FH€ ﬁnigﬂ?Ebel5F7c§aﬁ@a§F9I§ﬁe doAPosi ti ons

descri-bed herein can akeozbs uped tn,tBe7pNn(61 8Y, fafaaboonsobla(aﬂrglcal

i ncise drape in the r.des Aski | en so

enpl oyed, the in Slt n%g g h? ?Po%ﬁrygadhe}gs4f525he mRAMAFEan Sski n
surface to provide forJaasﬁB@ztal7Lﬁc(§H dnape?wbBchiHoeddnot=0Li.B7 dwma ng
surgery and has broad §Q¢cg%5y1aﬁt9g1@igblgl nggeggh?§ 11 @hen
used as either a snmall wound coveri "as’a surgi ca fnC|se Fape,” ‘the
antimcrobial polymeri€=6:PRehi || onIy adhere to the skin for a period of

about 14 days aftﬁs whigpetz 98 (M sl owghs oif, Thos pegursibecayse the
cyanoacryl ate pol yner adhere to the fion of the

epi dermal | ayer w%?%%y§ éﬁf?ﬁ %g¥y 3 ) 4%2225%383 bei ng sl oughed of f
and repl aced by the underlying cells.CAttordiRgby2,t¥elanti m crobi al

cyanoacryl ate filmneed not pguﬁgnpveg @6tgr ﬁnsshtufogngtlon Fbmever, i f
removal of the polyneric

The following compounds (Examples 7 and 8) were.

obtained according to a similar manner to that of Example
5. |
Example 7
(2R)-1-[3-(2-Phenylpyrazololl,5-alpyridin-3-yl)-
~acryloyl]-2-(N-ethylcarbamoylmethyl)piperidine (trans
isomer)
mp : l1l42-143°C
IR (Nujol) : 3500, 3450, 3300, 1655, 1640 cm
NMR (CDCl,, &) = 1.09 (3H, t, J=7.27Hz), 1.5 (iH,
brd s), 1.64 (1H, s), 1.7 (6H, m), 2.45 (1H, 44,
'J=5.0 and J=15.17Hz), 2.75 (0.6H, brd s), 3.25
(2H, m), 4.76 (0.25H, brd 4), 5.15 (0.25H, brd
d), 6.66 (0.3H, 4, J=15.3Hz), 6.%1 (1H, t,
J=6.25Hz), 7.28-7.68 (8H, m), 7.8 (1H, 4,
J=15.308z), 8.52 (1H, &, J=6.91Hz)
MS : m/e 416 (M'), 329, 245, 219, 169
Analysis Calcd. for C,:H 1/2H20

25828N402
C 70.56, H 6.87, N 13.16

-1

Found : C 70.23, H 6.99, N 13.03




-19- filmis required, such can be acconplished with a material such as
acetone (nail polish renover). . QO her utilities for the
conpositions of this invention include their use to form polyneric
*henostatic filns[err], use to formpolynmeric filnms in inhibiting surface
skin irritation arising fromfriction betyeen the skin surface and
artificial devices such as tapes, prosth c devices, casts, etc.[err], use
in formng polyneric filnms in inhibiting acute radiation-induced skin
damage[err], and use in treating incontinence and areas adjacent to

stomas. [err] In view of the many different uses for topical

application yengrel i an skin, this invention also enconpasses a kit of
parts useful%i ng. the antini crobi al anoacryl ate conpositions
descri bed herein b‘%ﬁ%ﬁaﬁ3'&??‘%rkY1rPY?4F?)]a9f¥c€T%f?—‘¥%ﬂn'é3'Egrp:{)'bf parts
conprises ( &ciy Xl p NerN Q0N ¢ Sy d fisdme yilmet layl ) pd meobd frhe pt €y meri c

conposition .,as described above and (b) an applicator nmeans for applying the
conposi ti on W ammal i an ski n. The contai ner cpnpri'ses any

conmpatible materiZR (HE, Btor e¥7Qhe T3&hoaks43 ate6Conposi tion wit hout

degradati on of tlﬁﬁgoﬁﬁffer & Preneidirely, pol yreyizng, the gyedfpact yl ate

prepol yner. Such nmateri al s31 ncl ude b(y Wway of exanple, 1norganic naterials
such as Type 1 glass (J7Ei Y8 hg anberl Giade), %e@g&%s,mhet 133 (&8,

al um nurr} tin and Iti g_lgp,atgplld :J(O:?Q ,bI(Q-I Gs) ,aralﬁ._gleg(gm,c_wtﬁs ES&HZS)lJ,Ch ?s

i nert polymers including, po efin g [ NS ol yet ene),
fluorinated pol yol efi n—g',‘mgngé?hé“h ?ese%x% e%bf‘legi'izf%b réé‘ C-F(;'n a%)n’ers

i nclude those recited 7/0BolXHic,d U.BS1PaREn, Nb.2 5(AKB2G0Rrdws ch § 52

i ncor porated herein by( ]fI-f",f ed'enf;%.igbﬁg) entirety.

MS : m/e 444 (MT), 325, 247, 219, 197

Examglé 9 ,

A solution of (2R)41-[3-(2—phenylpyrazolo[l,5-a]—
pyridin-3-yl)acrvloyl]-2-(carboxymethyl)piperidine (trans
isomer) (5.73 g) in methanol (287 ml) was irradiated with
sunlight for 32 hours. The yellow crystals were separated
by filtration, washed with methanol, and dried -under
vacuum to give 4.97 g of its cis isomer. A suspension of
this cis isomer (4.88 g) in methanol (350 ml) was heated
to reflux and cooled to room temperature.  The
precipitates were collected by filtration, washed with
methanol, and dried under vacuum to give vellow prisms of
(2R)-1-[3-(2-phenylpyrazolo(l,5-alpvridin-3-yl)acryloyl]-
2-({carboxymethyl)piperidine (cis isomer) (4.20 g).

mp : 195-196°C

IR (Nujol) : 1715, 1625, 1570, 1525 cm -

NMR (DMSO—dG, §) : 0.40-1.60 (6H, m), 2.07 (0.5H,

dd, J=15.1 and J=5.1Hz), 2.90 (0.5H, t,

- J=12.5Bz), 3.34 (1H, brd s), 3.74 (0.5E, brd 4,
J=13.3Hz), 4.23 (0.5E, brd 4, J=13.3Hz),
4.42-4.59 (0.5H, m), 4.70-4.90 (0.5H, m), 6.20
(6.5H, 4, J=12.0Hz), 6.22 (0.5H, d4,-J=12.0Hz),

6.75 (0.5Hz, 4, J=12.0Hz), 6.81 (0.5H, d,




-20- Sui tabl e applicator nmeans include brushes, rollers, aerosols,
swabs, foans (e.g., polyethylene foam and the like. A particularly
preferred applicator is described in U S. Patent No. 4,183, 684. In
one enbodi ment, the container and applicator neans are conbined into a
single article such as a brush affixed to the term nal portion of the
contai ner wherein neans are enpl oyed to-pR8vent premature rel ease of the
cyanoacryl ate prepol yneric conposition. For exanple, the brush may be
overlayed with a renovabl e i nperable barrier. Wen application of the
cyanoacryl ate prepol yner conposition is intended, the barrier is sinply

renoved. | n apof her_enbodi gent ., .t he cqntaipger apd_appli.cator nmeans
are separate articles géé?gé@ﬁy?ogng?e%ﬁffhgea§ﬁ°okﬂ59! EO??egihpléf t he
cyanoacryl ate prepol yn&¥7 c®tipbsi 7i éh-2obbd( BB, smoér,ed.7A-An7antheH,vimdl,
sealed with a screw cap_ apd e appkLga MeaRsS »gN des,. rew mechani sm
which mates with the 2§rem/h%%ha%fs%1§h§§%%'tgg'%? ?%g'v?éﬁ.gghen _
appl i cation of thnal¥metcfylete PPEpG)yHpsNgBapoOsition is intended, the
cap is removed fromthe vial and the @pphleaton 5S9gttgchgdygThe particul ar
contai ner/applicator nmeans are-not critical and other such ans are wel |l

wi thin the scope of the skil %ﬁngrtis%n%gnéﬁud n 'Bﬁosg i@t7 orth by

Bol duc, U.S. Patent No. 5, 154, 320. - The foll ow ng exanples -
illustrate certai b oH : EDV j t.are noL.neant to limt
the scope of the_%%i‘nﬁ%%@ c\?\éﬂtxﬁ&?nﬁg F&éﬂglgg 18" €o fo) were

EXAVPLES  obtained t3rCesGind ¢t bk 9nidbar manperatartbanrefi Exdmpilees

cel sius (unlgess otherw se indicated) and all percents are wei ght percent
(al so unl ess otherwi se indicated) except for percent inhibition which is
true mat hematical percentage. Additionally, the follow ng abbreviations
have the folBxampie Mehni ngs. If an abbreviation is not defined, it has its

general l'y acceptq%ﬂ?ﬁﬁufgL(2-Phenylpyrazolo[1,S-a]pyridin—B-yl)—
acryloyll-2-(carboxymethyl)piperidine (trans isomer)
mp : 165-166°C _
[a]és = +72.75° (C=1.09, MeOH) |
IR (Nujol) : 1715, 1625, 1570, 1510 cm *

Example 11 .
(2RS)}-1-[3~-(2-Phenylpyrazolo[l,5-alpvridin-3-yl)-
acryloyl]-2-(carboxymethyl)piperidine (trans isomer)
mp : 132-134°C |
IR (Nujol) : 1705, 1625, 1560, 1505 cm

1

Example 12

(2R)-1-[3-(2-Phenylpyrazolo[l,5-alpyridin-3-yl)-
acryloyl]-2-(formylmethyl)piperidine (trans isbmer)

[a]}’ = +35.41° (C=1.44, MeOH)

IR (Film) : 1720, 1640, 1590, 1520 cm *

Example 13

(2R)-1-[3-(2-Phenylpyrazolo[l,5-a)pyridin-3-yl)~-

acryloyl]-ZF(carbamoylmethyl)piperidine (trans isomer)
mp : 195-197°C -
IR (Nujol) : 3440, 3160, 1675, 1645 cm~

1




CFU = colony formng units conc. =

concentration flex. = flexibility - dur. =
durability mL = milliliters nm =
mllinmeters ppm = parts per mllion PVP-1[err]
= pol yvi nyl pyrrol i done i odi ne conpl ex SAB- DEX = Sabour aud
Dextrose TSA = trypt+cage-soy agar :

EXAVPLE 1 The foll owi ng exanpl e exam nes the conpatibility of

different antimcrobial agents in cyanoacryl ate conpositions. In
particul ar, the conposition enployed nononeric n-butyl cyanoacryl ate
contai ning 100 anlsulfur di oxi de and 20 wei ght percent of dioctyl
pht hal ate a L4nti mi orobi al agent. In each case, either 5 weight
Eercgnt, 1g meighfzmﬁfrﬁh3-gz-ﬁﬁeMFlgﬁigpﬁlcemtSgé]gEEiamﬁLﬂL9&Qbig' ﬁgent,
ased on the tot i ght,. 0 osition s.added.thereto _and the
properties cﬁc{¥éb¥g€u?t{%geE%%§%§$$$%§Y%%§§B¥gﬁPlEﬁElgnPFn#gF&BFaI agent s
tested were @ment al i odi ne, solid polyvinylpyrrolidone iodine, a 30%
aqueous sol ution pf polyysykpysrolidone iodine, silver nitrate,
hexachl or ophene, merbromn, tetracyclineHO , tetracycline hydrate, and
erythronycin (eack ofN4IRLL ant330Cr obt2? - adefP s hégérobﬁépném rom
comer ci al sources). The eval uation included assessing whet her the
anti m crobi agent s soluble or suspendable in the conposition; whether
t he resultiﬂ%ﬁgg ion cured upon contact with skin; whether curing
provided for a pol3gkeri<l3i+{2nPhenylpyrazolofl,5-alpyridin-3-y1)-~

acryloyl]-2-(N,N-diethylcarbamoylmethyl)piperidine (trans
isomer) -
IR (CHCl,) : 3700, 3500, 1643, 1600 cm !

Example 16

(2R)-1~[3-(2-Phenylpyrazolo[l,5-alpyridin-3-vl)-
acryloyl]-2-(carboxymethyl)piperidine (cis isomer)

mp : 195-196°C :

IR (Nujol) : 1715, 1625, 1570, 1525 cm *




Ssitu on the skin; whether the polynmeric filmwas flexible and durable.
Solubility and suspendability were determ ned by conventional standards.
The ability of the resulting conposition to cure in situ upon application
“to skin was neasured by applying the . cyanoacryl ate conposition onto the
upper arm of a male human subj ect and- &3 ef mi nifng whet her pol yneri zation
proceeded (up to 5 minutes) and, if so, the tine required for

pol ymeri zation. Filmformng .
. -22- capabilities on the skin were assessed by visual eval uation. '
Durability was assessed, by, determ ning whether the filmwas retained on the
skin surface"Rat “e Fi%%? %3 hours and flexibility was measured by the
ability .of the filmto be retained on the skin w thout cracking or peeling

for at Ieasty 24 hpugs, . The LESYAT §eOLohlbing BEBRE0RCRRE SuMar i z€d i

Tabl e | “Ant i m crobi al
Conc. Sol ubl e Cur abl e Film Fl ex. Dur. Agent

For med el enent al -20% partial | g2 No _ i odi ne
(I[err]) ' (when -

t est ed - A-CON for 5

m nut es) PVP-1[err] 10% o] Yes Yes

Yes Yes - solid suspensi on[ err] (30

seconds) PVP-1[err] ¢ =10 no, gelled[err] -
sol ution Silver // R%, gel l ed[err] : -
nitrate N\N o

wherein R1 is aryl,
R2 is acyl(lower)alkyl, and
A is lower alkenylene,
and a pharmaceutically acceptable salt thereof.

2. A compound of claim 1, wherein
R1 is phenyl, and
Rz is lower alkanoyl{lower)alkyl,
| carboxy(lower)alkyl or
protected carboxy(lower)alkyl. .

3. A compound of claim 2, wherein
R2 is lower zlkanoyl{lower)alkyl,
carboxy(lower)alkyl, esterified
| carboxy(lower)alkvl or amidated

carboxyv(lower)alkyl.

4. A compound of claim 3, wherein

R2 is lower alkanoyl{lower)alkyl,
carboxy(lowerfalkyl, 1owér alkox?carbonyl-
(lqwer)alkyl,'carbamoyl(lower)alkyl,'
N-lower alkylcarbamoyl(lower)alkyl or -

N,N-di(lower)alkylcarbamoyl(lower)alkyl.

O - |




Hexachl or o- 5% no, gelled [err] - - -

phene Mer brom n 5% no, gelled[err] - - -
tetracycl i neHC 5% no, gelled[err] - - -
“tetracycline 5% no, gelled[err] - -

hydr at e Eryt hromyci n 5% &b gelled[err] gel

formation within 24 hours of addition of the antim crobial

agent evidences premature polynerization of the cyanoacryl ate.

In such cases, the antimcrobial agent initiates polymnerization. 2
the m xture is readily resuspended wth mld agitation. No gel

formed over Bn 8 MNRRNDPLINERALR of edWRET¢HOM t enper at ur e.

-23- The ;@ﬁ)oy@ st soaemuwd ¥ pd Bsy1 hat of the antim crobial agents
tested, only polyvinylpyrrolidone iodine conplex was conpatible with the

cyanoacryl ate conposition and, of the polyvinylpyrrolidone iodine conplexes
tested, only.the psddmpdmdnw@s:laﬁama&j bzlrlel.c‘*Evisient ly, the solvent in the

sol ution form of P #gggaé ifit{ ated

pol ymeri zati on of t he cy&noaéi%ﬁi E% §%?h€ %ugben3|on f or med
by the addition GFCEOIINL oA YAGERRQTHTRT Ykﬁﬁ%?%%ﬁ¢kﬁ%onplex was curable in
situ on human skin resulting in a flexible and durable polyneric film

I n addition to t he above in Y, roI| ne,is a well known
bloconpatlble pollﬁﬁmﬁqﬁﬂiﬁvy %%ﬁ:é Stch pol ymers, when conpl exed -

with iodine, are (san)t-alb-}[e;-f(cn plmy]rp}tmmmbﬁ-ta'lmsrﬂh’awjﬂeﬁ)her ei n.
acryloyl]-2-(carboxymethyl)piperidine (trans isomer).

8. A process fof the preparation of a pyrazolopyridine
compound ©of the formula :

' R
A-CON ;

/ — 1
R
X N\.//
N

2

wherein Rl is aryl,

R2 is acyl{lower)alkyl, and
A 1is lower alkenylene,
or a salt thereof, which comprises

i) reacting a compound of the formula :

A-COOH
|

%\@1

<§>/ / ,
N

. 1- . s ]
wherein R™ and A are each as defined above,

A




EXAMPLE 2 The foll ow ng exanpl e was conducted to determ ne whet her
sufficient polyvinylpyrrolidone iodine conplex was incorporated into the
pol ymeric cyanoacrylate filmformed in situ to render this film

“antim crobial . A Preparati on of the Inoculum Specifically, the
surfaces of two TSA plates, 100 x 15 mmp7were inoculated wth stock
cultures (maintained on TSA slants) with the follow ng m croorgani sns using
a sterile inoculating | oop: Staphylococcus aureus (ATCC No. 6538) and

St aphyl ococcus epidermdis (ATCC No. 12228). The plates were incubated at
30[err] to 35[errb€ Las Pdaboive. ddhevavitacas ehet varbARyDEXocagar pl ates
were streaked wt ndi bicaps inc t 20-25[err] C.for 48
hours. aﬁggcg%?gr§§QV%$é'h§$€%s eggﬁﬁgﬂngtgﬁiF esgPth;aEach
.culture suspension was collected in a sterile container and sufficient

sterile saline was added to reduce t i cp8bi al count to obtain a working
suspensi on of approximately 1 x 12%1?I r] Us per nL.

- 24- The specific mcroorg sns fecited above were sel ected for

i ncl usi on herein because they are co human ski n pat hogens (bacteria and
fungus) . B. I i 9B ates. - Fach of the three test

m cr oor gani sns magﬂégégﬁt% i%%c%%d%§§+%%?v?%ﬁ% "TSA pl ates by streaking

themw th steril ectoitsnreaptiypldenivzsivatatathd amihot geomppropri at e
suspension. The phatgssyefergbioyed &p dry.

ii) subjecting a compound of the formula :

wherein R1 and A are each as defined above, and

Ri is protected carboxy(lower)alkyl}
or a salt thereof, to elimination reaction of the
carboxy protective group, to give a compound of the

formula :
2
Ry
A-CON

e = 1
/ R
>~ N

~

wherein Rl_and A are each as defined above, and
Ré is carboxy(lower)alkyl,
or a salt thereof, or

’ * c L n s *




C. I nhi bition Study Filnms of polynerized n-butyl cyanoacrylate
conprising 0% 10% 15% 20% or 30% i odi ne pol yvi nyl pyrrolidone conpl ex
were formed on 25 mmfilter disks and then cut into approxinmately 11 to 13
‘mm pi eces. The pieces were placed in the center of the appropriate

i nocul ated TSA plates. An untreated fdldger-di sk was cut into half, and
one-half was placed in the center of the appropriate inoculated TSA plate
and the other one-half was place in the center of non-inocul ated TSA

pl ates, to serve as a negative control. Two inocul ated pl ates of each

m cr oor gani spLwgr eubheetingdaasom ?&hhHV%fCQ'ﬁU ¢ozmifrlshaqut the test article.
These plates were then incubated for 3 days at 30 to 35[err]C. After

i ncubation, the plates were renoved and exam ned for any signs of m crobial

growt h i nhibition. "The result is analysis are set forth in
Tables 11-1V below. The sanple S|geéoﬁepo ed are the portion of the
sanple actually in contact with the r. Ahe sizes of the zone of

i nhibiti'on include the dianmeters o the ire zone including the test
article size. - 25-

TABLE || : r Staphyl ococcus aureus SAMPLE
SAMPLE Sl ZE[ err] Z b yR cyanoacryl ate . (in mm

| NHI BI TTI O\ err] conpr i 'nﬁ~.N : (in
mm 0% PVP-1[err] 12 12

wherein R1 and A are each as defined above, and
' R3 is hydroxy(lower)alkyl,
or a salt thereof, to oxidation reaction, to give a
compound of the formula :

' 2
Re
A-CON
= e
Rl
XN/
N

wherein Rl and A are each as defined above, and

2 .
Rc is formyl(lower)alkyl or carboxy(lower) -
alkyl,
or a salt thereof, or

iv) subjecting a compound of the formula :




10% PVP-1[err] 12 15 % PVP-I[err]

12.5 14 20% PVP-1[err] This Shek Hds Been Replaced
15.5 30% PVP-1[err] 12.5 ed
Filter Disk 13[err] 13[err]

13[err] 13[err] Posi t4 \29 Gont r ol

0 TABLE 111 Results for

St aphyl ococcus epiderm s SAMPLE: SAMPLE Sl ZE[ err]

ZONE OF n- butylwﬁé@@@ﬁCR}IaR§ and A arki Bagh) as defined laNdRlell ON[ err]

conprisin 9
PVgPI[err? or its reactiye derivative at the %?rﬂm@§ gﬁﬁﬁpbgg)ﬁ[err]
12.5 salt thet®of, to &mdgPYRon[ gesfktion, to give a 12

155 20% BYRpbLGE b the formula : 125 205

30% PVP- 1 [err] P fgrmute 27.5 Untreated Filter
D sk 13[err] 13[err] Negative Contro

13[err] 13[err] Posi t ] nt r ol n/ a

0 - 26- '

A-CON

TABLE |V

wherein Rl and A are each as defined above, and
Ré is-amidated'carboxy(lower)alkyl,
or a salt thereof.

9. A pharmaceutical composition which comprises, as an
active ingredient, a compound of claim 1 or a
pharmaceutically acceptable salt thereof in admixture
with pharmaceutically acceptable carriers or
excipients.

10. Use of a compound of claim 1 or a pharmaceutically
acceptable salt thereof for the manufacture of a

medicament.

11. A compound of claim 1 or a pharmaceutically
acceptable salt thereof for use as a medicament.

12. A method for the treatment of melancholia, heart
failure, hypertension, renal insufficiency, renal
toxicity, nephrosis, nephritis,édema, obesity,
bronchial asthma, gout, hvperuricemia, sudden infant
death syndrome,.immunosuppresion, diabetes,
myocardiac'infarction, thrombosis, obstructioh,

RO




Results for Candida al bi cans SAMPLE: SAMPLE

Sl ZE[ err] ZONE OF ~ n-butyl cyanoacryl ate (in m)

| NHI BI TI ON[ err] conpri si ng

-(in mm 0% PVP-1[err] 12 : 12
10% PVP-1[err] 12.5 - 30 - 18.5 15%
PVP-1[err] 12.5 23 20% PVP-1[err]
12.5 20.5 30% PVP-I[err] 13

29.5 Untreated Filter Disk 13[err] 13[err]
Negati ve Control 13[err] 13[err]

Positive Contral

aver age of tmaﬁﬁ%rlosclerozsz.s Jgs ng i th‘TonmoPhltetJTﬁé above data
denonstrat es t kerebme X daplast et iorn, dtrimﬁsemﬁvmh@nlﬁpr@ﬁﬁ%@kaopol ymeric
cyanoacrylate f Ad‘ﬂﬁw'ﬁb{@eﬁ% brackys REShs f'i&é’é adthif SeoOBiAk activity.

Based on these resul ts is expected t t hese co sitions ggfl d be
anti ni crobi al \Hr@}?q“ﬁ?q'ré?)f Tkt U FF R ’r"%c%‘ﬁhc% ¥ aREcePt

the foregoi ng desal ifHdns e inusanisk ing abk omsimals changes in the
conposition and nmethod will occur to those skilled in the art. Al such
nmodi fications comng wthin the scope of the appended clains are intended
to be included therein.

From

T tiu

e

A O




-.27- VWHAT IS CLAI MED | S: 1. An anti m crobi al cyanoacryl ate

conposi tion which conpri ses: (a) .a polynerizabl e cyanoacryl ate
ester; and (b) an ant|n1crob|ally effectlve anount of a conpl ex of
lodine with a bioconpatible polyner. . The anti m crobia

cyanoacryl at e conposition accordi ng Pé?éiﬁﬁ#&a 1 wherein the polynerizable
cyanoacryl ate ester is a polynerizabl r ol i goner of a

cyanoacryl ate ester which, in nmononeric form |s represented by formul a
l: [err] wherein Ris selected fromthe group consisting of:
al kyl of 1 to 10 carbon at BWHRAZOLOPYRIDANEe GYMPOIUND ®IDIO car bon at ons,

S et haxyet ot 0P " 1S heBch8 s eBR; BAReARATON mrEReqE TP of (e

f or mul a: [err]

A pyrazolopyridine compound of the formula :

1

is aryl,
R2 is acyl(loﬂer)alkyl and
A is lower alkenylene,
and a pharmaceutically acceptable salt therecf, processes

wherein R

for their preparation and pharmaceutical compositions comprising them.
as an active ingredient in admixture with pharmaceutically acceptable

_carriers or excipients.

Sheet Has Been Rerlaced

Tl
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. -28- : wherein each R is i ndepehdent ly sel ected frorﬂ’f’ﬂ’e”ﬁf‘oup_

consi sting of - hydrogen and et hyl, and Rlerr] is

sel écted fromthe group consisting of: al kyl . of from1l to

6car bon at omns, al kenyl .of fromSuhstitete sheet- BoAegust 1999

al kynyl of from2 to 6 carbon at ons, cycloal kyl of from3 to 8
car bon at ons, ; ar al kyl sel_eq@ fromthe group consisting of
benzyl, nmethyl benzyl and phenyl et hyl, phenyl, and -

phenyl substi tutﬂmrwghoﬂttot&subfﬂddiEIE§t§@hecé:@ ftq-ggn Ul%:ﬁfé)ularhlch

consisting @iy ro itr al kyl of car.bon at oms

and al koxy of from 1 )%% 0 car §€gﬁ§g require ¥ othqml%%“ & oead

E:yaggacr yLa @WI t |%Véé'éirtdlon%1‘sucmas mdbmmez"csasm" R Scallnb;[th.sﬁ.hgf"r om 4
o car bafiJ &8 .understood n0ager §

conposi tj on according to da m3 Whe S(e II;n?la % 5;‘@a1ar 8&1%3? 18tegf%on

atons. ° ©OF 9¥gup e 1@fEgsTs: dntl n@ytanblaeryd:a:t.ms:mrposft iamy aothedi ng

to Caim4 inwdgdn &l@ré@&,egfegnéxéugtéhe group consisting of butyl, pentyl
or octyl. .. The antimc al cyanoacryl ate conposition

according to daim

2
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5 wherein Ris - n-butyl. 7. The antim crobi al cyanoacryl ate

" conposition according to  Caim1 wherein saird conpl ex of iodine nolecul es
with a bioconpatible polynmer is polyvihylpyrrolidone iodine.

- 29- 8. The antim crobial cyanoacr ySulpstitutersbeet + 43 Agggstﬂﬁg_gt 0
Claiml which further conprises a bi ocorpat- bl e pl asti ci zer.

The anti m crobi al cyanoacryl ate conposition according to Caim38 mhereln
sai d bioconpatible plast|C|zer i s dioctyl phthalate. 10. The
anti m crobi al cyapoact. e dhpOSJtlon accordln t.0.Clai,m.1 whi ch further
conptises a polyﬁg?l éﬁl%ﬁ %hlﬁqﬁa eaChli d?ﬁénsﬁt #PVdeﬁf
cyanoacryl at e comgesittiiven dex:nvaitnget @tCl ahe 1€axbexyi gaipd pol yaersadat i on
inhibitor is SO e obi oac

conposition which %%ﬁﬁfust° aé{aat%é§lggg&gkﬁﬁﬁefgg§%¥§Qc§aﬁég%%y gtgf
ester whbch, in &bgoderMelBerm is represented by formula I1:

: 2
d
A-CON

" —_—
Rl
N7

N

10

wherein Rl and A are each as defined abbve,'and
Ré is amidated carboxy(lower)alkyl,
15 or a salt thereof.

9. A pharmaceutical composition which Comprises, as an

active ingredient, a compound of any one of claims 1 to

7 or a pharmaceutically acceptable salt thereof in

20 admlxture with pharmaceutlcally acceptable carriers or
excipients.

10. Use of a compound of any one of claims 1 to 7 or a
pharmaceutically acceptable salt thereof for the
25 manufacture of a medicament. |

11. A method for the treatment of melancholia, heart
failu;e,' hypertension, renal insufficiency, renal
..to;%;ity, nephrosis, nephritis, edema, obesity,

30 bronchial asthma, gout, hyperuriéemia, sudden infant
death syndrome, 1mmunosuppreSSLOn, diabetes, myocardiac
infarction, thrombosis, obstruction, arteriosclerosis
obliterans, thrombqphlebitis, cerebral infarction,

transient ischemic attack or angina pectoris, which

(9]
wh

comprises administering a compound of any one of claims
1 to 7 or a pharmaceutically acceptable salt thereof to
human being or animals.

This is the replacement sheet
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[err] (b) +an antinicrobially effective amount of

" pol yvi nyl pyrrolidone iodine conplex. - 13. The antim crobi al
cyanoacryl ate conposition according to:d aim 12 which further conprises a
bi 6conpati bl e plastici zer. 14. The Substitute sbeet - dy¥aAugust/ 1§08
conposi tion according to Claim 13 V\/nereso -sai d bioconpatible plasticizer is
di octyl phthal ate. : - 15. The antim crobial cyanoacryl ate conposition
according 1, Gmmoaadghb@h £ sherhlIed QQWrdzseéhé190|s3éfI%rsJ ZahéCRodBis g.&l t

ng to

- 30- The antim cr obi al %ﬁnoacr ate corrp05| tion accor

Cl ai m 15 wher eﬁ?‘P%’a?d S YR &F i positions or = A
kit of parts comgpthsdsgof treatmntd £1Q1ﬂ¢b]iv1i]ﬁg Q:Qiﬁ&fl Sstﬁlgsﬁi'ﬁtﬂanlﬁnas _
i

bi al '
ol yner 1 zabl PEPEIAEEGferdBERLbed b et 0IRACR o e mgpples.

antimcyobially effective anount of a conplex of iodine
mol-ecul es with a bi oconpatible polyner, and (b) an applicator neans
for applying the conposition onto manmalian skin.

-

U |

This is the replacement sheet
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18, A kit of 'part's according to Claim17 wherein the cont ai ner and

' appl icator neans are conbined into,a si-ngle article. 19. A kit
of parts according to Claim 17 vvherel n* t he contai ner and a%l i cat or neans
dre.separate articles. : Substitute sheet August 1999

ABSTRACT

PYRAZOLOPYRIDINE COMPOUND AND
- PROCESS FOR PREPARATION THEREOF

A pyrazolopyridine compound of the formula :

wherein R is aryl,
' r? is acyl{lower)alkyl, and
A is lower alkenylene, _
and a pharmaceutlcally acceptable salt thereof , processes
for their preparatwn andﬁfharmaceutmal compositions~ comprising them.
as an active ingredient in admixture with pharmaceuticaLLy'acceptabLe
carriers e-r—e*e-w-p-'rents

This is the replacement sheet

‘Date: i 3 AUG 1999



