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-1- N ALKYLCARBONYL- AM NO ACI D ESTER AND

N- ALKYLCARBONYL- AM NO LACTONE COVPOUNDS AND THEI R USE
RELATED APPLI CATIONS 5 This application is related to:
U S. Provisional Application No. 60/667,166 filed 29
March 2005; U.S. Provisional Application No.

60/ 683,384 filed 20 May 2005%- U.S. Provisional

Appl i cat' 6 w205 filed 26 July 2005: 10
PHEALEPLGARBDRNANE A2 s5ER AT MAl ARG oI Aslino
2005; and U. -AGCFQNE SQMBOUNPSIANRTHEIR MSE 60/ 772,374
filed 09 February 2006; the contents of each of which

are incorporated hergd gn their

entirety. TECHN CAC Kfidhe ent invention

general ly relates to refreshing, soothing, and cooling
This apriiatipn is relted i f ect sensory processes. Mre

USaPtdvisidnal Application Ny, @9B6Y, 166 Hled 2D Maréte2008, NS t 0
u%ePFd%iéibnal\h nk?{tio?m@% 83%@11 'ﬂ@d%' §§b g/ and

USR] Bephafis b RolrC2 bR s B30 A28 et nods ot

S:and net hods of
US: Batenbpfepiicatin T‘EO 144203718 fileddBuigust @005(Idndvi at i ng t he
USi. Provislamat AppiitationrNd. 80/702,374 fileb 09 #eBruaai 2006n t he skin

th888ntehtd of BScH df Wh%%r@fncgn%grﬂag@er&ﬁ‘ﬁkeé‘fﬁ%ﬁge HRR&F entirety.

respiratory tract
treatment of cough and/ or asthna. BACKGRQJND 25 A

nunber of patents and PEGHNIGAL FEEDare cited herein in

order to nore fully describe and disclose the

THPIEERrt Vet deBrafy é? é’{o refh hﬂ{ { H\Q'a‘ﬁa cwlﬁlg compounds

ertalns. ences

tnp BERH Sero praepast, erps%&“eﬁ% SOREE, InvRRYanAefaing q,certain
N-ajkyicgibegdramingiacid Batgua@ Nalkylcaibosytmminadactone agnpﬁunéac h
cammpibsitibokiand dréiéies esmsrisimssusi eempounas; andansthads of treatment, for

eﬂaﬁ‘ﬁ!)lé/ ikt ds Yor LAiEAG B di %&onﬁods% lﬁ%r?‘tlteﬁl 4nd é:am  jn the skin and

renc Thr ou out t

in e HIGR <F the, gl v and wpeumsﬁéowr@?tc Biagohley B qshes o
t’?ﬁ“’ﬁ%‘?"\)ﬂ@@@"t"ﬁ’élqmﬁﬁbmaconprl se,” and variations such as
‘conprises” and "conprising,” wll be understood to

inply the inclusion of gagkaiRRNDteger or step or
group 35 of int egers or—steps but not the exclusion of
any ot her inte or step or dqroup of integers or

A 5%"85%' of patepisan kPé'bhF@B'%F amp&ited bareipdreerdentotrpere fully describe and
disgioseithé maention aad thd steteard frermied whichi the invértionertgins aEach of

these references is incorporated herein by reference in its entirety into the present
disclosure, to the same extent as if each individual reference was specifically and
individually indicated to be incorporated by reference.

Throughout this specification, including the claims which follow, unless the context
requires otherwise, the word “comprise,” and variations such as “comprises” and
“‘comprising,” will be understood to imply the inciusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers
or steps.

It must be noted that, as used in the specification and the appended claims, the singular
forms “a,” “an,” and “the” include plural referents unless the context clearly dictates
otherwise. Thus, for example, reference to “a pharmaceutical carrier” includes mixtures
of two or more such carriers, and the like.
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forms "a," "an," and "the" include plural referents
unl ess the context clearly dictates 40 ot herw se.
‘Thus, for exanple, reference to "a pharnmaceutica
carrier" includes m xtures of tw or nore such
carriers, and the like. -2.,Ranges are often expressed
herein as from "about" one particul ar value, and/or to
"about" another particular value. Wen such a range

| s expressed, another enbodjnent incl S o « »
Rafigos B8 bR SiPiestd helain saifcan b0t pbd Bt yahiel fcidhto about
anafher particeianyalug.| Whenmesh & eange is expepsteds apptheiarpbagiment includes
fromtins one paaticutarvalub yantlfoetothe othbr pdrticulamivelned Similatip when, values

orel Sxpliesd A5 sopkXRARIREY tha e b B o e s
oot lbat iR PRUETIRL ot e ap i BRI et | bi oo

and over-the-counter nedications as ingredients to
Menthbl @shmentbaltiike Lorapaunds acaunded in folletriés tenfectibbegyndomestibles,
an@%&ﬁ@&é%&rmicﬁbﬁﬁb ﬁ\ﬁ%rlaa.gma B FEREbH, 28615 fidor, lddanteRivithte,
and e RREE ] St myBlE Rismeberds of nbdpouthn s iflr S
Megthebs vithly inrelichefsepsery discerpfortis hawever inited by dtsishar dytion of
activerand by itp nudtescsdatactions oh sehsory wocassedrainshiding ©doff, harshness of
taste2 ah@irritdtich. | THe driplelaBéht effB&s BIYRERRS 28R bS%EﬁﬁteiE&fenced, for

C i enc r

il e AR B ing RS S B oy 5 80 Sfirectl The
megtho} vapars heridhe syeaid saiises iggang  Similany, Menthpbcanfglisve fese
congeaiidrmy.d sBppissa cough —+ieut theodffech aspeeialiy foe coughalis transient, and the
irritB AN H8Sricd ofMlibobs RRBFEneS Al fhe useldf highBeddabgect .

especially for cough, is transient, and the irritant

roperties of mucous nenbranes limt the use of higher
Cu sidpatments fos the discomfortsif inyred skin inclyde coRMsterdinges or
compressesdandkointnentd eonéaiting khcal@nesthetics ¢mrhas EMIA®), or non-
stefdiiEp bﬁﬁﬁ\ﬂémm%?g BhdlySSRIBYRSARDIY). 2CHHirdH mMedidatior T85¢dU-h iafes
a n- r -

deitDiithncSodelie et ool Toss Bl &R et haTiab
effepliveness gRd AaseYd€fne, and nenthol . These nethods and

conpounds have noderate effectiveness and ease of
Thére s a Adedlfor ESmpdunds MEEAehtAb! i METRISAISoOl, iake sBBRE bRl body's

C S ; ' . S
s"fta'*?é'vg"?%ﬁ?“{meeﬁ%dgaﬁ%stﬁgéé‘f ey A it g o
durgien of aiien- In.erdey o et micalieimpaitart disspmigsisias f1e ki, such as
prugticieczema, orthe susteided abtighingrand mtheetingl ofsasthrhiay littis ingortahigo
hawdompoahi@dthaSact Rudh Idngér G RIBAthoPT the sust ai ned
coughi ng and wheezing of asthma, it is inportant to
ounds that act much Iong?er t han nment hol . 30

have co ( ] nge
MeRiBAk s higs ohiral ceairesy Achell eighiqpucal Isamersire kepyymt The most
coramoh oplical isomer, desated (¢)rmantholalsontis(1a-2Hsujeimetityl-2-1-

metHyREBA)cydbheRARSY ié showresdide! (al so:
1R- (1a- 2( 3- Sa@S- met hyl - 2- ( 1-
nmet hyl et hyl ) cycl ohexanol) is shown below. 5

5

4 6

1 (-)-menthol

8 OH

:2
/-\
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4 6 3 (-)-nenthol 2 OH 35 -3- About three decades

ago, a group of scientists synthesized over 1200

conmpounds in an attenpt to find cooling agents that

had properties better than nmenthol. Their results were

summari zed in a paper (Watson et al., "New conpounds

with the menthol cooling efféct,"” J. Soc. Cosnet.

Ch 9: 185-200, 1978). Fromthis research, an .
Aol ires Scsnut 89 poraidiscianlist sinkpezad Ry 1289 BeREpHRaE i an
altemps tofing asplinpagents thabhasipgbperties better than ienthalh drheir eesuits were
su(gl;d'im imdngbpér\(gtédhret &R "TNeW tbMpPéLinds with iRSinkhthBicooling effect,”
J. - ! cog u ' €3n Nedikyk -

(ecomtalChory: b G e, Wi el o el
2Rt Rl b iamie, WR SR WE 22 oere fuaht o the marke and are
usdasiagddifives fobesnfeativnery seomestihles, éig., candy, chewing gum), and
topetriesnt hane- car boxam des. An al ani ne ethyl ester

conmpound (shown below) is indicated in the table

eglr,l i o/ 5 and 1S, desjgnatiqn js

3P BRI A B Re TP pSeefiies dozel Wit lcfosctied haiing
PREeftiempfoms elkosrarhongaliylsbstituted panenthane-carboxamides. An
al@une-aHy i@ «CCanpbind (Shovat betow)y e ditatedlin the taisie kppehring in
cORSHAmOS! 31%36.'3 Thig G@?Sl?]zgigﬁgsr Qﬁﬁf\%ig’\rrg% 10&?&rﬁ§ﬁ§fn§r?§n§ i6bfh on the
m?@g?%%g%ﬁ/ra@?éﬁ?aﬁpm "'I\ﬂlﬁ Vand ment hoxi/pr opanedi ol

(Cooling Agent 10).] 20 The recent information on

cool i ng agents used _for topical applications was

reviewed by MB mn (" Cooling agents and skin care
applications,"” Cp cs & Toiletries, 120: 105-118,

May 2005; "Pro rn ' ' ling agents,"
! vor 141, 28N aB0% ana by

Perfumer & Flavori dt, 4- &nd by P.
Jacobs and W Jobn k ("Sone like it cool,"
Parfunmerie and Ksonetik, 80: 26-31, 1999). 25 A

%\Lﬁyci ne ethyl ester conmpound (shown bel ow), known as
Other menthgl-likk caslingrcoRipgumds ifredrimerinl pswfer dpliohtidnsdo skin and

MOEIUS PYEnTrhhed e Tur &tafile, mBRIHy] 1I908% (RRRYSat® ML Sand

m%”@&ti%h@éz@{@ﬁ@gﬁ{ml group or a-ethyl ‘group.

The recent information on cooling agents used for topical applications was reviewed by
M.B. Erman (“Cooling agents and skin care applications,” Cosmetics & Toiletries, 120:
105-118, May 2005; “Progress in physiological cooling agents,” Perfumer & Flavorist, 29:
34-50, 2004) and by P. Jacobs and W. Johncock (“Some like it cool,” Parfumerie und
Ksometik, 80: 26-31, 1999).

A glycine ethyl ester compound (shown below), known as WS-5, is shown in Figure F-11
on page 42 of the review article by Erman, mentioned above. This compound lacks an a-
methyl group or a-ethyl group.

WS-5

" Y CONHCH,COOEt
PN
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-4- This conpound (W5-5) and It's optical isonmers are
al so the subject of U S Patent Publication No.
2005/ 0222256 Al (06 Cctober 2005). None of the
conpounds currently known to the art have the potency
or duration of action 5 to qualify them as possible
prescription medications ford4dse in severe skin
di sorders such as pruritic eczema or in upper
Thie spnpeund (WSsF) angrit sonfigallisamera steralep. thesiirehef BS. Ratent
PlbiEROR NI 2005/0P22258 P06 Qlctobbe2q@Sesent | nvent i on
pertains to certain N-al kyl carbonyl-am no acid ester

and al kyl carbaonyl - ami no to ; .
NGBS of e e RGP AU Rnfipn ek Bt g R Bty ofduration of action
toreualifyithem as Passitiepeserintion medieatiansforgise i seVere g disprgers such
agpAritic eezemaair jn uEpder cdspirdtorycailmehisisudieds agthinag t he

conmpound to a human). 15 In one enbodi nent, the

delivery vehicle i ot cceptabl e

carrier or di|ueé§¥@¥§E§#§Ei ) QEN* J@the del i very

vehicle is adapted to deliver the conpound to the skin
Onk aspéxt bhthe Iprasent inventiom pertaitxotd icadain N-allkydcatborivi-amino acid ester
aN§ Néilkﬁcai‘b%ngl_-érﬁ‘m@ heRIrR-compoGitR, S \dediitai Hereihhe

delivery vehicle is adapted to deliver the conmpound to

the oral 25 cavity and/or the upper respiratory tract
AppiheresPech# ine IVENYRE PERAIGRAC ASAMPoBiEn ERIRIAINRFHCL a compound
apd aslelivery vehidie (ecopnfoodélivering the campeundia e human).t o 10

ng, for exanple, in a lozenge. 30 In one enbodi nment,

the co ng J 1 . t Il ' ;

135 BN S e Ry o W RERaRL ) Aecefeefioarer o

d osition further conprises a polyhydric al cohol. 35

I n one enbodi ment, the conposition further conprises a
INBROSHBSHhER, PRldsiRy venfiidisRbptas REESIiver thé Bempo@icta the skin of
i nl)(tﬁ_ngrl on pertains to methods of treatnent of the

& , oral cavity, or upper airways of a human,
conprising: contacting a conposition conprising such a

I omgpernbatiment, thedieliverevshickeisiadbweleite.n 40 t he skin,

oral cavity, or upper airways of the human, thereby

' e ngeffective.
R 408 i Yo B et BTGB R0
ca¥pyend/ap the, yppepresRIEPTY tRgRithe PR t ai ns t o met hods of
treatment of a condition, conprising: contacting a
1§ R RbdiABNtC PPl i@ pFaeRIdN Bifé cORTpREbN th droaraoynt ohieto 10
n?J, fé}le%rqﬁle, in a lozenge.

~ In one embodiment, the compound is present in the composition in an amount of 0.01 to

2% wtivol.
In one embodiment, the composition further comprises a polyhydric alcohol.
In one embodiment, the composition further comprises a mucoadhesive polymer.

Another aspect of the present invention pertains to methods of treatment of the skin, oral
cavity, or upper airways of a human, comprising:

contacting a composition comprising such a compound and a delivery vehicle with
the skin, oral cavity, or upper airways of the human, thereby delivering an effective
amount of the compound to the skin or mucous membranes of the human.
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51to 24 and a delivery vehicle with, e.g., the skin,
oral cavity, or upper airways of the hunman, thereby
delivering an anmount of the conpound therapeutically
effective for treatnent of (e.g., alleviation of) the
condition. 10 Another aspect_of the present invention
pertains to such a conpound'?br use in a nmethod of
treatment of the human or animal body by therapy.
Anot her aspect of the %resent invention pertains to ..
Anpiher gspagh e&ha PEaSApIJOYRMtion pertains tamainodsaf Ffeafmenhﬁ a condition,
comgtisingnent for use in a nethod of treatnent. 15 In one

e lnb%\ila:nf%’i[i“gna E&?Pﬁp&sﬁt{%ﬂtoiﬁﬁ?fisih?a EhRpSUTRIYcchidingQo @ny one of claims
1 A ey yorRE ik © r I S ol by, orEBBeCAIGRE Brthe

hyman, conpound that is therapeutically effective for
al | ethéraby delivefingsarn amount iof theicompoimdctherapewdticelly ¢ffsictive fopo

trédimBRDF 1Y 0SIdVRA6R of) iR dohalément is treatment of
(e.g., alTeviation of) cough and/or the sense of

irritation_and/or obstruction of the u I%er %V\ﬁ%/s. thod
Apihey aspey of berpreseat IBYRtige PRTRINS I9SUPY 8 COMBRUNGYB( YRS B A metho
ofttreatroentpbibadiutmiantor agimahkodybydherapy.| y ef f ective for

all eviation of cough and/or the sense of irritation
ARl HepBi Bt tio B Blorslf oA o 2 Cangind e
manyfactpee gt amweam%f%yﬁ%mmefgﬁg LehMEMof ast hna,

chronic obstructive pul nonary di sease, or other
Irﬁﬁﬁ%’ﬁ&ﬁdmer‘&%ﬁg Hof@ent i8 'trémflt 6f$e?£lémroﬁid;6i<g$ﬁggaﬁon, itch,
aﬁrﬁ @a&?%e ) Viferdint ﬂiefsco"?lgkcﬂli@#gl erd'an'anfounPoiAY that is

therapeuti'cally erfectiv or,aﬁew tion of .the
thegARHUALY SfiRrts TR aleyiatiar BT A imbragyteD. aBST PRt | ve

pul nonary di sease, or other disease of the upper
Irfdricemtolimett, thétréatmentTd adatint of (Blag aliewationri cough and/or the

sé 5 %Eg?rﬁgﬁogg;ng‘i&&%t&r@o?ﬁ% th%"g oiua%f (gfd?{\kﬁé?&ih"ﬂﬁé contacting
aeliYers 29Tt P ige pmbrund fhatis erpedticallsfiestive fop layiation gf

coughand/oe trissenseeitirritation and/ionehatictiansof theunnes Arways).
asthma (e.g., wherein the contacting delivers an

I%ﬂbo&&néﬂ?h%?ga&%ﬁts Ev@?ﬁnégg?ﬁ(g&é %ﬂ%&ti&ﬁ@d the symptoms and
S\E.SRSHERR, CPADRI OBULTNE FYImoBa ciReRre, o BUBE fisase ol e yRper
aifways.(e-gumbesimthe isentagiingcislivere an agodsy of the eompoundthabis
thefapelicatip sfpsbtiveifor Bisvidtion ef the symptersrantsigns of asthma attiranic
obdhRCRR) mcl)r{hrfgigeﬁsrépﬁxgdstg@r iseabd 6f the ﬁﬁ%&?\’&vg&ﬁé‘).

treatnent to uce I'ssem nati o

i nfectious m croorganism (e.g., wherein the contactin
Ingasie; epehodineant. dhe treatment is treatmephplsionah (516 whereliy the gentgeting
déliversehlemsoud 6t thél corapoandahatasthefapanticaly eftddtioeifor treatment of
cg[]gq:lf.oor gani sn).

In one embodiment, the treatment is treatment of asthma (e.g., wherein the contacting
delivers an amount of the compound that is therapeutically effective for treatment of
asthma).

In one embodiment, the treatment is smoking cessation therapy (e.g., wherein the
contacting delivers an amount of the compound that is effective in smoking cessation
therapy).
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5 In one enbodinent, the treatnent is treatnent to

prevent coughing and airborne transm ssion of an

i nfectious mcroorganism(e.g., wherein the contacting

delivers an anount of the conpound that is effective

to prevent coughing and airbgorne transm ssion of an

i nfectious m croorgani sm. 18-1n one enbodi ment, the

treatment is treatnment to increase alertness, or to

decrease nausea, appetite, fatigue, heat, or fever
Inope gmbodiment itie trerimentis treatment taseduse hastalisseminatien ofAn
|nfebﬁbt@0ﬂmldfﬁnishﬂb d. Swisdréie fid comtdcting deliverasn aaonnt ofdises,

co?ﬁepv ?%i&%&n@ﬁ?ﬁ&ce AB&&hdsbfin tl{) f'&Ql?fecﬁb%l@ﬁnlcrﬁérganlsm).

appreci ate y one of skill in
the art, features and preferred enbodi nents of one
Ingng embodimenk dhe nv@tmenbﬁ traatmentiofseveat soxghing @nd gifegme
trarppiesionadt ah ivdfedtivue Microsrgaribm ¢¢.g A ahieneincthe sortacting sipliversan

arﬁf) Bﬁhb%\ﬂglgbh h‘éh lefiO&Give Wﬁ%\%rﬁ’egu#-\hgraﬁﬁ(ﬂirBGmb%nsrﬁﬁsion
e

escription and t acconpanyi ng
°fa“di‘f€f-lr§6°“%ﬁ?‘gﬁ°'§é ‘PTI ON OF THE DRAW NGS Figure 1 is

a graph of cooling intensity versus tine (hours) after
Inagmelenttidineent,fthe trédtmehiis treatrwnb thncré@edaldrtniess, e to decrease

ndusks, a‘b&t e(faia GE REQOLr 6 R78 o C WhElefSthe cM&a&m fdelivepslan amount
R A L b A R

fabigiye of fo¥efhi ng duration of cooling (hours) for
ei ght conpounds (| n order): DA a-Cet, D A a-Ow,

30 te ap o &f skiifh the. art,V\%aﬁ:resaélﬂ dreforrs® Btnbt@étments of
is
o ek O i g L,
pharmaceutical) preparations for use on skin, Ilps
Ottred advantages @ad aspettsofidhe inkentiod Swlbbamlmcbeatdmd/oyanadiu@ ther

follSWiRG afafiéy déécﬁﬁﬁoﬁﬁﬁl the B&ohipdhfing diligee conpounds are
suitable, for exanple, for use as therapeutic agents,

to reduce di scom‘ ort such as |tch and and as
additives for BBI& BCRIPTION QR . NG
and toiletries. 40 -7- These conpounds have one or

F@Bfee1 Rfa grhsh bddofyy ﬂﬂenﬁfﬂfé@ﬂs'tﬁ% (hbdrk) aftef @fﬂﬁ:&mmr

sié %B'g%@ﬁ \@&QS m%# 'Sfcq?ﬁic(a rﬁghtgﬂ é@p%fcﬂ'&gg)h S Bf’fﬁeﬁ h’laﬂgles)
Db{shfapen tisndles) D-AprONe filed sdHereshapdirNa-Ok) (Ppen suares)

and/ or
Figure 2 is a bar graph showing duration of cooling (hours) for eight compounds (in
order): D-Ala-OEt, b-Ala-OMe, D-Hsl, Sar-OEt, WS-5, WS-12, WS-3, and (-)-menthol.

DETAILED DESCRIPTION

A class of compounds that is suitable to be used as an active ingredient in
(e.g., pharmaceutical) preparations for use on skin, lips, and mucous membranes of the
oral cavity and upper respiratory tract has been found.

These compounds are suitable, for example, for use as therapeutic agents, to reduce
discomfort such as itch and pain, and as additives for comestibles, confectionery,
cosmetics, and toiletries.
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anti-nociceptive effect; 5 (ii) a minimal irritant
action on the eye when the conpound is applied to
facial skin near and around the eyes, for exanple,
when applied to the malar and periorbital skin
(indicating al so a good saf;ty profile), for exanple,
when applied on the skin at concentration of 40 nM

ess, ui valent to 19% re for a
Tocggrcata e 90 Bno dme i oB e © o o
act (@refseshing soething, an859eling aefion e §“’ia&e§ @Hn%"s“’%"i)’
an&orrthmt, @fd, in patablegiadilsyatés an ahthvitantbanti-praritia, nutt-&sswe, and/or
ant‘- o‘?cel éﬁgcpStOSmnutes) preferably |ess than

ex am)? gnmwﬁéﬁ'ﬁ‘%{g Yﬂﬁgo&aon tho £Ye wée tR %oﬁbgﬁﬂd% apﬁlféﬁ to facial skin

nt.r
neasfand @rayur dfhe eyessTor eXAMRlR WHRE aPE}'eQ ‘o Bpavpsicioaneregp e’ in
(indiexting armlaegmldeSafdbf prafie), Rakkange, Mﬁn(awyedaomﬁékﬁﬁﬁ aof
corﬁ‘,éHr ﬁmtotf'ﬁﬁ i 6PRES eduiliAht to b A% WindITheureférermalppiie ofi250

Dagn skin at a concentration of 40 nM or | ess,

rval ent to a l%w/vol mxture for, a rmlgrculf
%‘i

250 repid onsetof adios ol jass hap @kput3spinties(¢-g9n o
5 miRates)| preferably se thapabeuttd raintrigs (&g.s b &:fitort minutes), preferably

leéﬁrtdnﬁb%u PRinAS'E.2 Grdny 05 t8 1 RARAS), for @Rample oohén apliechonithe

ok 3, b E5ie et 4D o BEH. cFAPAL '?3%“‘?(?#3?’? bt for a molecule
Of%.QJPﬂOQﬁd upper ai rways that causes cou and

whe ¢w) adurafidresfactamtpat axdeedseyhato foraxa ylhﬁ'é aprlied opdhe
skin@t Q%O%eﬁ{rgﬁ(drpﬁﬁbw lor 1686) Gqivalkiititb aN% Wbvol mixture for a molecule

rbonyl - , L-, or DL- amino acid esters or
of éc%%'gg‘? or NACE co nds'

n
conﬁvjmrq% repeplanplicatio % E@ﬁﬁ%ﬁﬂag@%?“e ﬁ‘y‘tya o(sllioggﬁent
stillilafibila®®3 Fornmula (1) R2 wherein: 30 R is
| ndepes &Eﬁt' dboh!@dtﬁiﬂ@ nan@reffadhinyg lsensaisn nbien apgiiedrinte thdl oral

cagfyl}b% g :% |{rﬁﬁﬂg stuﬁﬁh fn?hé QA& %ﬁg eBbérairvays thatbauses cough

and WheeFpg-- 2- ( 1- net hyI et hyI ) cycl ohex- 1-yl group) has the
same 35 stereochemstry as found in (-)-nenthol. -8-

ThES& cainscting® ﬂaaylbebwmt b& refd¥dd-to @& Mualkylcatbdrye and N-alkyl-N-
all?ygai]b%ﬁ 0 QUB,- AAas o hIE oS8Ry la%{o%é%hﬁﬂbétcbﬁ,paﬁnds

D-al ant ne. |s 'S al SO known as
R-configuration,
in one embodiment, the compound is selected from compounds of Formula (1):

Formula (1)

wherein:

Ry is independently hydrogen or methyl;
R is independently C4 to C, alkyl; and
Rs is independently C, to C, alkyl.

The menthyl group (i.e., the 5-methyl-2-(1-methylethyl)cyclohex-1-yl group) has the same
stereochemistry as found in (-)-menthol.
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according to the Cahn-1ngol d-Prel og nonencl ature
system Except for glycine, all a- am no acids have a
chiral center at the a-carbon. Al though am no acids of
the 5 D-configuration are found in some antibiotics
and in cell nenbranes of m croorganisnms, the am no
acids of proteins are (al nost8)- exclusively of the L
%or S configuration In one enbodinent, R 1is

T betweemipg roup ancthe -GFOYIRneALP, fas thessame
stempenntétm Bb joméump-lalanmbO T’hls |§)§Ieo RmdvChsthE (R-cdrfiguration,

acESIGRE W@Etda}‘m br I QritdiE nEx oi' glycine, all a-

aH"go %é‘# nt | Yeh ﬁ% fer a&pﬁ ]-caﬁw % g% qmub? 6?(5]%7 of the
Drcopfig Lyptlonpigg gmd in gqgn%alﬂ;@goypsa lntce mp;rq raneg opmicroorganisms,
thendroido iaeid$ of RBteirs dre (empestpextiusivelywf thelL (or S ebiifiguratio)n

one enbodi nent, R3 is independently nethyl. In one

| gpeog,l,,gga},;,emr% ilS?’Edeﬁ%g‘Eegﬂ}’ﬁi{#Q# ethyl. 20 Each and

ever ®% he” enbodi nent s
Iy erg: mmnﬁ‘ﬂfoﬁ‘e's indepengdently methyl. di scl osed herein, as if

each and every conbi nati on was individually and

Iﬁ%lﬁ&érﬁb&dlMeﬁteRik%epeﬂa@tﬂfﬁ‘%mt Fa]tc' on of R2 and :he
[ ¢t of increasing potency
h% %b%%hﬁﬁ?'acf)g%ﬁenﬁ%ﬁ lef produci ng a sel ective

refreshl ng cool ness with the absence of 25 tissue
In ong erabodiment| R; ia inplepérdentlyl methiyh eéthye niprogyl, iHpeoplgly dbatye buty!,
syl orettply! . and R3 is methyl or ethyl (giving the

w%ggﬁ mgaga? PPty (el BR gl O Oty methy!

bediment Rois |'Qﬂ‘FP€"QﬁE‘F'¥jm3§‘VH2N D- al ani ne net hyl

lremaaemEDC(lmntZRalmmwppmdgnﬂpeﬁw acid methyl ester 0 H2N
D-al ani ne ethyl ester (R)-2-am no-propionic acid

| P e\%t?%g&?pﬁ?'f:ﬂe%maﬁﬁs gffzth% %E\Eo&) Fn%ﬂt%rureg%bgg %8\%%9 explicitly

dkcn:lg reip, §%|g3q Fﬂnd evgfy(gomplna ion was individually and explicitly recited.
5- met hyl - cycl ohexanecar bonyl )

The combination of R; and the D-configuration has the effect of increasing potency and

duration of action, and of producing a selective refreshing coolness with the absence of

tissue irritation.

In a preferred embodiment, Ry is hydrogen, R; is methyl, and R; is methyl or ethyl (giving
the corresponding D-alanyl methyl ester or D-alanyl methyl ethyl ester derivatives).

0
H,N D-alanine
OH (R)-2-amino-propionic acid
0
H,N _ D-alanine methyl ester
o (R)-2-amino-propionic acid methyl ester

O
H,N A D-alanine ethyl ester
o (R)-2-amino-propionic acid methy! ester



am no] - propi oni ¢ aci d net hyl

R, 2S, 5R) - 2-i sopr opyl -
5- met hyl - cycl ohexanecar bonyl ) -

H 2

ester NO- O (R-2-[((1

I N am no] -propionic

acid ethyl ester O (R-2-[((1R 2S,5R)-2-isopropyl- H
3 5-net hyl - cycl ohexanecar bonél ) am no]-propionic acid
n-propyl ester (R-2-[((1 R 2S,5R) -2-isopropyl- H 4
5- met hyl - cycl ohexanecar bonyl )- | am no] - propi oni c
acid i-propyl ester O (R-2-[((1
Exemplessof)soms; prefgiresh Gempqynds include the following:
5- net hyl - cycl ohexanecar bonyl )- | N am no]-propionic
aqi d n-puryt—ester 0 - 10— (R~=2=1{(1
R|2S, 5R) - 2-i sopropyl- HO 6
5-{me g (30 onyl) - anjatel- propi oni ¢ acid
ée Céﬁ%ﬁ%%g{gﬁg@?ﬁ f-)[ ({1 R 2% joprofpyl - HO
5- RS I-C¥sIexR a¥Y-bomy! ) - ¥ r opHqni ¢
adi @mindaropionissacisk methylesterR) - 2- [ ( (X o
R|2S, 5R) - 2-i sopropyl- Hi 8 z
5-imet hyl - cycl ohexanecar bonyi ) - N/a%no?- propi oni ¢
agi d t-putyl ester O, I= O fduirtTgmat—exanptes—of
pEeferred conmpounds includejthe fdllow ng: 1
(R - 1 2-i !
ZE’ 285% f( Rl’%%f;’ﬁ 2 lﬁo_pgo_p%t hyl -c xan&‘:ar bgnyl ) - met
Jl - -methyl-cyclohexa: rbonyl)- N A~
amino]-propionic acid ethyl ester 9

(R)-2-((1R,28,5R)-2-isopropyl-
5-methyl-cyclohexanecarbonyl)-
amino]-propionic acid n-propyl ester

(R)-2-[((1R,28,5R)-2-isopropy!-
5-methyl-cyclohexanecarbonyl)-
amino}-propionic acid i-propy! ester

(R)-2-{((1R,28,5R)-2-isopropyl-
5-methyl-cyclohexanecarbonyl)-
amino]-propionic acid n-butyl ester




am no] -propionic acid nmethyl ester 2

(R -2-[((1R 2S,5R) - 2-i sopropyl - 5- net hyl - cycl ohexanecar
bonyl ) - net hyl - am no] -propionic acid ethyl ester 3
(R-2-1((1

R, 2S, 5R) - 2-i sopr opy| - 5- et hyI cycl ohexanecar bonyl ) - et

hyl - am no] - propi oni ¢ aci d *#%sr opyl ester 4
(D\-? ru1p 2S, '—'\D\ 2.1 sopr n'\\/l 5. not hx]q Lru]/r\l ohex

TSt T

bar nyl) - met hyI am noj - pr opi bnic Acid i - propyl ester

(F

R, 28,('?3)%‘ (1R 23 pRbBacprmpMet hyl - hexaHecar onyly)

éhy! - 5-anstindbyqishemamstarboag)-d n- b J&%
R, %%}uﬁoﬁi)prc?mam;@%.b 'lféﬁfgh | -cye ane rb oyl)

hyl - am no] - propi oni ¢ acid sec-bgtyl ester

(R -2-[((1R 2S,5R)-2-i sopropyl -5-met hyl - cycl ohexanecar
banyl ) - pet hyl - am-nol-propi ond i

(Hé) 2 [((1 |

R12 )E?Z 2-1sop ro | -cye ohexanecar bonyl) nmet
hyjl - (B {{b‘qR§$éBD- Tﬁqpr%'rd {-b -119

_ZU;"

7Aqdi Ginstiai-cpolahrexbreradionpl)-ef erré S i th
| |oWihd)epro ﬂorﬁ&cn@!—fnﬁ I%ster }Y
2S, 5R)- 2-i sopropyl - hyl - cycl oheXanecgr bonyl )

ng]- butyric acid net hyI esg er 4R2-

) 2Q, ER) Q__Lcnpr nn\/l St CyCI ohexanecat Cﬁylj\ i
nd]- 2 butyrlc aC|d ethyl ester 3 R-2-[((1

R -2- |soprog -5-net hyl - cyc hexanecar bonyl) am
n (B)J W1%2%@Réf ﬂﬂﬂ?ﬂ!&l ¢st e

R, ZSSBEchﬂ-cvdoimxapgdartﬁmmH hyl - c xan ar b n

nq] anlnhtt}éﬂréﬁorﬂ&éad r-b.mg%@wr ester (R '

R/{2S, 5R) - 2-i sopr opyl met hyl -cycl;ohexneca bonyl ) am
n]- butyric acid n-butyl ester &R -2-[((1

2 RD\ 2 |cnnr nn\/l 5 rmfh\J J\\Lcthe\/g eC

=y T T AP A ANRSARA=TAN- N

butyrlc aC|d sec butyl ester
AG@(;O@I exampies el prgterred ¢0£m00¢§/h0|5d$r’éleﬁ9‘lwmﬂc | ohexanecar

bonyl) amno] butyric aC|d |-butyI ester (R) 2- [((1

R~2S, ): (RIS ERY3 s
nd] - 3aum}r/u:i(-proplolnlc atcld n?e ;
5 (R)-2-{((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyi-
aminoj-propionic acid ethyl ester
3 (R)-2-{((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyi-
amino]-propionic acid n-propyl ester
4 (R)-2-{((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino}-propionic acid i~propyl ester
5 (R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino}-propionic acid n-butyl ester
6 (R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino]-propionic acid sec-butyl ester
- (R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino}-propionic acid i-butyl ester
8 (R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino}-propionic acid t-butyl ester




Addi t

fol |l ow ng:
(R-2-[((1R 28, 5R) - 2-i sopropyl -

. bonyl

i onal exanpl es of preferred conpounds incl ude the
51
5- et hyl

am no] -butyric acid nethyl

- cycl ohexanecar

) - met hyl - ester 2

(R -2-1((1

R, 2S,

e

hyl -

BaleppMp

5R) - 2-i sopropyl - 5- et hyft-cycl ohexanecar bonyl) nmet

but d et hyl t
Sroobs o nsad Srweneploa g GhEINBRS oy - o
ester 4 (R-2-(((1

am no] - butyric acid n-propyl

|y P isBpro B helfe] K anEuaORgI A
%ﬁgﬁ%@%&hﬂ Nas A b S S T

net hvl - cycl ahex

JEGENE B@}Sﬁﬁ‘)@-ra@nramrlrﬁmtw-cé@?faxaeeqareonxb% lﬁ%@-
. Bﬁa)yrﬁ ackmjhyjpyﬂer 5-net hyl -

cycl ohexanecar bonyl ) - met

1@‘2‘SY§R)52-1 ci6ex@hecariionlyh-amind]-|

TR

i

}
LT

&4 i - but vi

ohexanecar bonyl ) - net
ester 8 (R -2-(((1

o PO it

| BR-24((1B 25 2ya-iseprami-iymethy-eyelphaxanesashasyh

Wninaket

est er

atmtyﬂm]aohumrbpyteeter dt - butyl

-12

In one

Eoup

de p‘e‘r‘id'@r[((ﬂ R zﬁwi)cag@nprgpyl#enetpyl-cyﬂgb@rﬁne%ﬁ%owﬁmw-

lﬁmyr&: acid $e-butyl ester

S5=net
sdne
one_e

A zg%@ﬁgs?sﬁsyﬂsbmpyr ‘Syrgétﬂﬂ‘i?clbﬁé%rr{tgié? i%m&rﬂe
°rﬁ§?f’(" yiy! gt [ ndependently 1. In ane

enbod
nee

R12E[((1R, 255R )rdtisppropieStrhgthyi-cycliphexanecashenyhiaming)-
Mﬁ—nﬁéﬁiﬁpﬁdfm edter| N one enbodinent, R is

HE= |
I IIUCIJ

i ndep

Additional examples’ of prefe

freert Y ‘lly(,u UUCII F5—t+rome—enboth et R, S

endent |
y r¥ed compounds include the following:

(R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino]-butyric acid methyl ester

(R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyi-

2 amino]-butyric acid ethyl ester

3 (R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyciohexanecarbonyl)-methyl-
amino]-butyric acid n-propyl ester

4 (R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
aminoj-butyric acid i-propy! ester

5 (R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyi-
amino]-butyric acid n-butyl ester

6 (R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino]-butyric acid sec-butyl ester

2 (R)-2-]((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino]-butyric acid i-buty! ester

8 (R)-2-{((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-

amino]-butyric acid t-butyl ester
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In one enbodi ment, the a-carbon is in the

(R -configuration. |In one enbodinent, the a-carbon is
in the (S)-configuration. 20 Each and every conpati bl e
conbi nati on of the enbodi nents descri bed above is
explicitly disclosed herein, as if each and every
conbi nati on was individualr92and explicitly recited

i B3 REPAS et e i o o o sleoliSa RFORAG B

Formula (1) t&gether form aI kyI ene chai n (e.g., - (CH2)
-) and, 25 tag i ' y

attached, f fivBy, six- seven- nenber | actone
ring. For cpQ nds F E "E (2) the a- car bon may
i ndependentl oD b aci d Femalade) at i on

(i.e., (R- cor:’qflgu atio the L-am no acid

configurati o .. €, (9)//30 configuration. Both
enantioners, and (e.g., Qracemic) mxtures thereof, are
ﬁOXIﬁHte|y equipotent in biological ternms (see

be TeC|rJ nter of the lactone is such that
Néﬁ%ﬁh&u é% g’l ficant energy barriers in

Rids ndppengentivt sirogen or methybt i ve configurati ons. Thus, a
racem c m xture of the |lactone may al so be useful.

airﬁthémgmﬁﬁ rg;ra@ d.EB5mk mxmﬁez-amémsﬁyzs&dt) ém»@; group) has the
'Vszzreﬂ%i%ag NS el CL;’Q:qL'eﬂt?y,

conmpounds of Fornula (2), whereinnis 1, are
inoaé embedintent, nds indepersientiytdsi , L- Hsl, and DL- Hsi

ln%ﬂébﬁ&édum@nﬁ%%b rﬂEn:g:F‘? preferred conpounds
in S B3, o rERAEOYt ny - 1

cycl ohexanecar boxylic acid ((S)-2-o0xo
In bt eadbydiment, ®; &Eindepandierstiyingérogen.O O (1

In Bne?@r@&lm%n{ ﬁ?ﬁéﬁﬁﬂéﬂehééﬂfﬁ%ll\w H 2

cycl ohexanecar boxyl'i ¢ aci d
((R) - 2-o0xo0-tetrahy drofuran f) amde O O 0 (1
In ghe gmbggiment, F@d{rﬁi‘fbw isdo H’@t(ﬁgrpon ipuration.
in ope eobedienest; thebwrarbomr isde the (8)-configuration.
(2-oxo-tetrahydro-furan-3-yl)-amde DC O
Each and every compatible combination of the embodiments described above is explicitly
disclosed herein, as if each and every combination was individually and explicitly recited.

Compounds of Formula (2) are similar to compound of Formula (1), except that the
groups R, and Rs of Formula (1) together form alkylene chain (e.g., -(CH,),-) and,
together with the atoms to which they are attached, form a five-, six-, or seven-member
lactone ring.

For compounds of Formula (2), the a-carbon may independently be in the p-amino acid
configuration (i.e., (R)-configuration) or the L-amino acid configuration (i.e., (S)-
configuration. Both enantiomers, and (e.g., racemic) mixtures thereof, are approximately
equipotent in biological terms (see below). The chiral center of the lactone is such that
there may be no significant energy barriers in assuming either of the active
configurations. Thus, a racemic mixture of the lactone may also be useful.
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O Additional exanples of preferred conpounds include

the following: 1

(1R, 2S, 5R) - 2-i sopr opyl - 5- et hyl - cycl ohexanecar boxyl i c

acid nethyl-((S)-2-oxo-tetrahydro-pyran-3-yi)-amde

2 (1 R 2S,

5R) - 2-i sopr opyl - 5- et hyl - cydBohexanecar boxyl i ¢ aci d

nmet hyl - ((R 20xotetra dr o- pyr anmi d
oSS o Sam) i B G o Ve SRE ctoBe n Gy facton ing)
refegied to axhdwibsefide mctDnBéHsl)a hoahsequentiprcompplindsafifgemula (2),
wK‘é?Q:hH @ﬁaéref(?éraﬁm Rhedin BS Bl a4k, eRaRLHM SndIsgY. ude t he

[ ow ng

R 28 5R) - 2-i sopr opyl - 5- net hyl| - g.ﬁl exarjecar boxylic
Examries qfSpme msglere %Q"?%Hﬁ'?ﬁ? BClyge We-fallowing: ani de - 14- 2

(1 R 2S,5R)-2-isopropyl -5-nmet hyl -cycl ohexanecar boxyl i c

aqrd ((R-2-0X0 tetranydro-pyfan-3-ylg-amde 3 (1
R|2S, 5R)-2-isopropyl -5-net hyll - cycl ohfexanecar boxylic
adi d 2-0x0-tetrah ran- 3-yl)
R S, (RSB 2IBRB Sen 1 | oyl 4
‘acli ayclohexangtarb@xglic acid ((S)-Z-@w-a hydr o-
5 (1 tetrahydro-furan-3-yl)-amide :

R |2S, 5R) - 2-i sopr opyl - 5- et hyl |- cycl ohgxane@ar box
acli d nmet hyl - ((R)-2-oxo-tetrahydro-pyran-3-yl)-ayide 6
(I} R 2S 5R)-2-isopropyl -5-nethyl -cycl ohexanecarboxylic

“acl d nethyl -(2-oxo-tetrahydrio- pyran-B-yi)-am de

%A(d)'dl &:Mg% P%—Z-lggpropy m&mferred conplunds |'_rllcl ude t he

élR 2 S, ayetphexanecasbaxylid adsl net hyl - cy
ci d «R)Si)-ofmmhydr@—fumhwbo- oxepan- il
R 12S, 5R) - ? - 5-met hyl } cycl ohexanedhar box | +©
aC| d ((R)- 2 oxo et r ahydr o- oxfepan- 3/y1\)\a|9 de

(1R 2S, 5R) 2- |sopropyl 5- et hyl - cycl ohexanecar b@xyl iC

acic \/_ OX0~ l"el‘l'dTIYUI O="0OXTpPa ASH
5R) - 2-i sopr opyl - 5- net hyI cycl ;
met hyl - ((S) - 2- oxo-t et rahydro- 5 (1
R, 2S, (BR)2S5R)sbisprrppyl- 5Emerérlhyl -

ac) d nejybighexahBarBoxghioadiet r ah

(2-oxo-tetrahydro-furan-3-yl)-amide

Additional examples of preferred compounds inciude the following:

(1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarboxylic acid
methyl-((S)-2-oxo-tetrahydro-pyran-3-yl)-amide

(1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarboxylic acid
methyl-((R)-2-oxo-tetrahydro-pyran-3-yl)-amide

(1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarboxylic acid
methyl-(2-oxo-tetrahydro-pyran-3-yl)-amide

Additional examples of preferred compounds inciude the following:

(1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarboxylic acid ((S)-2-oxo-
tetrahydro-pyran-3-yl)-amide
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6 (1

R, 2S, 5R) - 2-i sopropyl - 5- net hyl - cycl ohexanecar boxyl i c
‘acid methyl-(2-oxo-tetrahydro-oxepan-3-yl)-amde 5 In
one enbodi nent, the conpound is in substantially
purified formand/or in a form substantially free
from contam nants. In one eModi nent, the

substantially purified formis at o) j
eg. .| aff R T e A e T
ight, e.g., at | eastetBhydrioypyvam-Zyl)-amisieg. , at | east

h

Opo 0y WBIRDBE 5RE2-ihopropyi-5-methyl-ojeiohexaneBarBbiylic 8ci@- .
epst 97/?3\/\& t, £.0.,,.4a % by wei ght,
at_ Leac;t y9Q%Agj'oﬁﬂeg%fydrmré@gﬁgﬁgﬁ‘?# ,334 t h_g

a.. J { n H
ybst hnt i al (YR.P%PRI-2-sepropyirk-mefrykayclobetanecarbppbitAtd i n
ny Bt ereoi sonenéthylq(S)@Rmxoitéteatydioepyran-3ryl)-Bmideexanpl e,

TarorL § o ORI BR) S SpIpIES AR R clbhexEe BB IIG Hcil O M
e Fesnent 1o mstmu Ry bty Syrark s Gnanfid | ¢

the sfibst an(iFaP$.$Rperisoprap-5-methyi-afclohsxangcaspexylic acid
ster ebi soner, €. gmethPPRioxakétyahpdioyrines-gipamiteer . | n

ore—enbodiments—the—substanttatty—purifTed form
refers to m xture of enantioners, I.n one enbodi nent,
A’E‘%@'@E \ai mr%err FoPRQYRCs pPiide gFJB‘?“f'Q?‘a equi nol ar

m xture of enantioners (i.e., a racemc mxture, a

~I5- aSmﬁsgsR)-zTiaopaml-smw-awﬁhexark&amhﬁbmtdi (€8)-2roxo0-
pdrified formrefers teRraRifo-SREkN. LiAREmide® J- -

opticallyv nure enan oner: a : .
c'c;nt afri §HRES SRErIsRALPRY-Prpelipf-ev e BgigackR)-2-0x0-

e.d.,{no 5 nore than fdhydrowsensn:3-yiragide no more t han

30% DY Wel g1(|1ngg,.5a)g-;§5prdﬂypﬁmcm%ecmgﬁk acid
£ e Sy e (1

594 hy weiqght e

ng note t haf! &@§@ﬁ)-&é$@mav'-%mthvl-ﬁ¥9'%?@ét°h§%Xﬂ%asg' ,
wel ght.  Unl ess metiet((5)-2-axo-tetrahydyoioxepanshyip-amiseer t o

Ots‘ﬁer ] T ?,”DU'('ﬁ@ffis15Rﬂélisdp&pypswhﬂwm%ﬁcamgyﬁ§@tmar S
or5 enanti omer s. C ant s
referi{ta other %eﬂ?&ﬂﬁhg'@g'géﬁ%‘%‘e g @L%@'g% s 1In

one embodi méHR.2SRk-2deaprenyl-Pranethyl-pedichexanecathordic acid
conpolinds anpl t henelhyi-fe:g-pmqlmhymmnxedan-aeyl)eamidbodi nment ,

the—substantTatty purifiedformTsatr feast 60%

opticall r i.e., 60% 15 of the. conpound., on
Bt e SoimBound? sybaiBiay PleTon) araiorh aform
subrigntiatnisee frem gotentinants. t he undesi red st ereoi somer or
enantioner), e.g., at least 70%optically pure, e.g.,

ma&ﬁ %rg 'méﬁ;@@ Qgi)éi&lltlagy{ ﬂlﬂ'fﬂgg tfcﬁrgg%/ato@és_t |59|%|95y ﬁ&%ﬁt, e.g., at least
ofte py vieight; S Bt 585Dt NG g 8¢ 6351 8% by il 3.0, gt foast
98pthyousioht, 9o+ et least@5% bytwaightse.g.9abipasi BY Yoy WejgiB 8 8. abigast
oBVcyansight, g1 atlebdt@sss ByMdgtonpounds are "l ong- acti ng"”
NACE conpounds that, when
Unless specified, the substantially purified form refers to the compound in any
stereoisomeric or enantiomeric form. For example, in one embodiment, the substantially
purified form refers to a mixture of stereoisomers, i.e., purified with respect to other
compounds. [n one embodiment, the substantially purified form refers to one
stereoisomer, e.g., optically pure stereoisomer. In one embodiment, the substantially
purified form refers to a mixture of enantiomers. In one embodiment, the substantially
purified form refers to a equimolar mixture of enantiomers (i.e., a racemic mixture, a
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applied to the skin or nucous nenbranes, produce
refreshing, soothing, and cooling sensations w thout
skinirritation, with minimal eye irritation, and with
a duration of action on skin that |lasts nore than
about 1 hour when used at 40 mMor less, and a
duration of 25 action on thé5rinings of the ora

cavity and upper, respiratory,tract t st . fo
repAaE). i Ge SBBoHTRGh 6 Supastalt Ruist i 575 o i dfghfiomer,
e.goppieajhopute epantiomes.wt / vol , or 10 ng/ 100m, for a
conpound with a nol ecul ar wei ght of 250 Daltons.) The

n cﬁ%%nﬂ:%fﬁ[é&t, %%\%“P&HQ réxaft il mbreltat 56%% Gy Welit, e.g., no

| - : _ .
oo G P P S e s g S S o o 20% o
weightye:gamb trsse thap 1§% bywesight, &g, no mopgsthag 5% Rreweight, .95 o more

tHaH\B9RBy wéightt g.3nb Friorethay 292by weigitty ey Inb mare thandid) by weight.
whi ch are known to have cooling properties and the two

W6- 3 WS- 23) t hat i al | '

Ublse ShaclipR.4ne eaiarmbts rrtjo SHieh corip i, HEEE. iy than
sisraoigeniers Qrienartjomens. el onpsmibodipignt; the gontaminggts seferdn gther
cOifipciihds BAY ether stéredisomelst &t ornemibodientothe (Coptamirtantaefer to
o%@ﬁ%&mﬁuné@amgﬁthﬂ' eMartigmel. (more than 5 nminutes).

sone of these conpounds do not achieve
significant cooling but rather produce skin

Iseneserbagiens the suhgiantialy mified fegm isatdeast BP% gpticaly pure (i.e., 60%

ofthb @6inpolndatn & ki ibasis ds teaiesiebsiembmomeedr enantiomer, and 40%

isgtgé UH&%&QfEtgrggigg@@P&Uét%nﬁérﬁ%h,?.ﬁé_t 'E_Hi@’ﬂt)‘g‘ortim& pfe, ?&fg at

e h Bpplcnies o oolipest BB iy pliel B, B8 leaprost bty

PUt0PRJn gt l8astiogHh ontinallyirsire, et ieagk ¥iFe PRty RWIECR - By lgast 99%

opcatippireast, the preferred | ong-acti ng NACE conpounds
deliver a perfect cooling sensation, with rapid

onset . | ong, durafion of [ Mg g\, ' ¥
raeq amoRngst WAE Sooa b aRE 1oy AR o5ibAurft tha, when
apalisd i heeskin 05 MriGpY IPTRBFABES.FURHUCP RTTesIng: SRANIRG. 2g¢ Gaging
stusahions withouhskireicritatipnnwith oinjroalreye értitagion, esdayith 8 BN of Action
oRiskiiQhat 138 rEérE tRfedboat P Rb@ wHell 1s8d BMATWNCET lz&lﬂ and a duration of

Lncreases.. 500 ' |
syt gt e rBPBlyer i upif oAl ks Bt B bl than
abay0eiautes. (The cergenBalongy 48l erregpands mém@ #rdo
mghto0mil, o axeonakmund avith aancledutar weighh ot260J0altona.) t he

D-configuration. Additionally, cyclization of the

-carbon o e.am no aci d Y, i e
TRl e e o Sl
afid esfers (e WarBRnd WS- s9p Takle Yatid Ngikyisupptiuted caropyamides
(BysWD3IWeiR, Pisetdsgeliable 5) WS23 it N&, 2-timetavtds,
iétbgl"ﬂiﬁfﬁhltah&ﬁﬁe , WREhad kﬁdvﬁ‘ﬁtﬁ Have Q&Iiﬁ% Bfbperties amriT;the t\évo (WS-3

[,C . .

e P ther oy tormbiUE R oblies boe NG R bt

injury and inflammtion on cutaneous and upper
As|shownindthy examples, WS-3, WS-5, WS-12, WS-23 and WS-31, have a short
duration of action (less than 1 hour) at 40 mM or siow onset (more than 5 minutes). Also,
some of these compounds do not achieve significant cooling but rather produce skin
sensations of tingling, buming, and irritation, effects that are similar to those observed
with (-)-menthol, a compound with multimodal actions of sensory processes. Note that
(-)-menthol is one of eight stereocisomers of menthol; it has the strongest cooling action
and is the one used in commerce.
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20 respiratory surfaces of the body. These conpounds

may be used on skin and in the oral cavity to

counteract irritation, itch and pain in therapeutic

situati ons where prolonged relief of sensory

di sconfort is desired such as for intense pruritic

eczema and for severe, sustdfned, coughi ng and

wheezi ng. 25 These conpounds inhibit the perception

of itch, pain, and disconfort fromthe skin and the
Byraootrast, the preferrrsdong-acting NAGE caranadungs deliverapesfect cooling
seh&Aiph,/ vithorapidlohest] long ddration 6P4ttOE, and @sinimanskimer eye irritation that

a#%{ﬁgetn é\,,&fsyg ;Z)éddl sorders in these tissues. 30

hese ¢ npoun or exanple, when fornulated in a

| ozenge or a liquid at unit doses of up to 10 np)
Futheranare,siddition 9%4 methy} areup tchikp-menthangcarbosyl glysiae efiwl ester
(WSh5)ami eithanitie itrogem atoamdr th@ alantiio earbon ihreasaess by et least 50%, the
du%ﬁﬁ%géa@nseveral hours, with no irritation to the

nmouth or airways. 35 These conpounds are w t hout

odor, smarting, or burning sensations on the. facial
Fusthermase, the poteny, fwation, and seietivily (absenmesof ifitation)of getiopyare
indressss dbninrs alanidé derivative aith ¢ d-tarbsn hhithé beonfigungiionsi ng a

delivery vehicle, such as a delivery vehicle for

A AR o BRRCd R &t are affinelsfiedR fue 4 moisty o the ester
in geglgptadarm éﬁ‘m@'ﬂb%'ﬁd ydagtons ringtresults in eqsppaunds with fherdesired

biddetivityel i very of a dermatol ogically effective anount of
the conpound to the skin. The prol ongation of action

NACE .enbod
o e o] sl RSB R T ol o vnos
th%E%E@a'Webe pxaaRje.tg regduss discomfgrts aﬁsoqaé%%w'ﬂbh@h%\ysw‘%'ﬁa'
manifastatiens aiirjwry apd ofleniyation on outahessrand upparajimehtatyhand

reéﬁ@tﬂsﬁ{gcgsoﬂﬂgbmltls of the facial skin, or even
a ter severe insect bites. Currently, there are no

glcal anal gesi c nedi cations approved in this
§¢ E9/BpPgHNds f“al detused gpeliniand insthe oral gavity ke rounterag iitatien, itch
ard |painGa dfferapesticl situatichsowhere prdianged vallef sfidensamy dissomfortiieedesired

suBRhEfYr lrﬁbf@e%r@rﬂlg eElBdmal8hd 1RLEVRS suRBRBE, RLERRS anchﬁébzmg

sel ective cooling and refreshing actions iIncrease
scope of agents that may be used in the oral cavit

Theae) C‘Uﬁb%qnds F%‘&H&W%\P?I P?ptPPé’éttc'h ﬁ’a'“nﬁf}f’ ‘ﬂi%“"l"ﬁ%f’% the ﬂ%f‘ and
theé mucousireerapranes afdthe arahcavity and upparssespiratopntdachrend-so can be used

in ﬁ"étnﬁmﬁind)rpoﬁs‘éh%w aisbRidFs in iestii€sigeci fic structural
features of the nol ecul es that confer the desired

properties of increased potency and the presence of

Thege FIEPRURGS H80PIaRpIsnWIEB u?m!“}art‘l’ i3 legenae pba lighid aibntideges of
updn dO sg) pavesiapyl ensdt of desskinarwh miinute, Iseothe ither theoat, .and have potent

action anti-tussive action exceeding several hours, with no irritation to the mouth or
airways.

These compounds are without odor, smarting, or burning sensations on the facial skin or
in the mouth and

The compounds are useful by themselves and/or in compositions further comprising a
delivery vehicle, such as a delivery vehicle for delivering the compound to skin. In one
embodiment, the compound is carried on a towelette adapted for, or of sufficient
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20 The term "treatnent,"” as used herein in the context

of treating a condition, pertains generally to

treatment and therapy in which sone desired

therapeutic effect is achieved, for exanple, the

i nhibition of the progress of the condition, and

i ncludes a reduction in the-1-ate of progress, a halt

in the rate of progress, alleviation of synptons of
constructiondon therdeliveayrel a dereatalogicatly effestivaaniount ohtheanopound to
thewkin, of the condition. Treatnent as a prophylactic 25

nmeasure (i.e., prophylaxis) is also included. For

TR GO AN & Al IRl f i ong- SREngTRARE, BPLAIRTE N,

theeapetiia sityations whene diagonefort of $ign ortraucous membranesrispresent for at
ledbteoneeiay) foréiapipla, \efteriiidtuthynamic r lASEbuRRINE bifthe Rfial 8kimys
dérﬁmaii{i?ﬁfl tRERIL s, RBvétC el Bovals fﬁ?ém gitad, or a

material, conmposition or dosage form conprising an

active conpound, which is effective for producing
Cumentlydthsfer arg npftenicab analyesicnedications apprevesiin thiscatpgday for
theespeotierelief of ekie tistémfortkalthdlglothe \Wemana enibi8ifGistitie Substances.

TRE FREREIAR adHYI aerﬂlgﬁ\}ersegmbﬁge?%@ Nhith §eg%jti0§900lil?ié and refreshing

Phar macol ogy and ani of Action
ayORp {Faass i SFPe SFRBET tARETAY. b UaeRyT (05 oFR) SOV 3R uRBer
respiratonydiast andanay be cermerataddintodsrapautinssuchfas@mtitussiveland anti-
asthmatidformylilatione. be transmtted by unnyelinated C fibers
and thinly nmyelinated A6 fibers. Functionally, these

i bers. are al al | ol da nd 40 cont ai.n

The S5 '.°qhsﬂHfﬂi%ﬁﬁl&%%?ﬂ?%@&@@%ﬁ*“ﬁ&%@% GGHTRO pispartes of

increpgedpPtpRGytanddheprgsenss of eafieshipg cenling withotd irrtationweigp

upéected apd sarphsihgaminat Rovn indhaprictiaites for i sol ectin

B4. -18- These sensory fibers also contain various

ential ..receptor

Tﬁ%

genwER

L i ncluding th i ent : "

Eﬂﬂ%%%@ﬁ%&”%s“@sﬂﬂ?wﬁp e BBl RBHG = seltiqnperiine

IbrdQ Epatmenbandtherapiinwhighromedesired theraneytiaeféedt israchieved,
for mxampie te inbibition of thequrogyestadf ¢hef comitior tmaitinglizies a reduction in the
raﬁéléffﬁégiié’sf, atrlraﬁ%h?% é?]t@g&gprltogfe\és,gallé\ﬂﬁio?r\rog g{:ﬁ\aAt’B_ﬁﬁoE gfré%ﬁaiﬁon,
e gt MR Honfio et Bhret ot fre amiiBin. Ao as A drophytacti
MERFHa (ire-. PiRRyIayishig Alsciingiudedc Eot example, 9sp ith patigngs wio have not
yeat devgopsd thes bonditions byt avhatazé wt riskivh devalbpirigth€condinsisby

eritoRipABsed dy'thé Bimtretent’and vanilloid receptor TRPV1
agoni sts such as capsaicin, but the precise detector

and transducer circuitry of the C-fibers has not been
The tgem (effestive ameunt.¢ ag useddhareinRerigins 49 thaamoyni pEamactive
captpouUNnd AB -ctmateri@ DéMpositibn thevsagafoemmamprising dh acivescoipating,
wﬁ&@ﬁ%cﬁ%ﬁ?pﬁrﬁdﬁé o :Odgfﬁecﬁfhédgﬁﬂfﬂ‘éefibcg:&g%h@géﬁ}&e with a
rol R HERR R Rl per SopP el B oot gy g sroatmen
'®pMM&"a) . Cooling of the facial skin and nucous

menbranes is detected by a subset of primary sensory

PRdrin@E&IBg)sand WbcHamisms'of ABISSr N-ARyIBS b RSy ngs. These
N-Alkyl-N-alkylcarbonyl- Amino Acid Esters and Lactones

Noxious stimuli from the skin are thought to be transmitted by unmyelinated C fibers and
thinly myelinated AG fibers. Functionally, these fibers are also called polymodal and may
contain in one group neuropeptides such as calcitonin-gene related peptide and
substance P, or in another group contain phosphatases and binding sites for isolectin B4.
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15 sensory fibers exhibit a rhythm c, ongoing

di scharge at neutral tenperatures that increases in
response to skin tenperature cooling (step reductions
from33 to 23C) and are suppressed by warm ng. The
dynam c information is propagated along axons in

spi ke trains, at about 20 t-0!840 i npul ses/sec, to

central neurons, |eading in humans to coolin
Thesesensasy fbery Alsg coRtain Vgrousaresnters ingluding ﬂhﬁ@ﬁ@ﬁewﬂe"ﬁa'
réceptoa(TREY potentia fémilyaif receptorethal cod far dgpmosansation arid pfh. The

affé?e@t%%nal-gl?&' ﬂﬁétl@ﬂ lof c&jjhed Mafe 1 [Jn‘? Btk @6rsdn th& siitface of trachea

sb Bt e 558 1o g tors
aferfeom PHERHOVIENR 1h?é'°ﬁP&ﬁﬂa"Q§<§\ea"dé>°§fa'" ARl RdARHNG regeptors.
Sanhsitjvity to ¢daigh siivnyisis Geparatély. RaReed AE6C-fibes By protdmes inflammation,
aﬁ@@‘édﬂﬁ?ﬁ reb&pie! TRAV 104 onldes sﬁﬁﬁ apleas hééﬂﬂh Blcthé Prcise detector and
R i g%%@ by By oL OB B R .
PhyRIcl $575043-84% 2B al |y i nportant for nodul ating
behaV|or as thls surface is densely innervated, as can
ThEre BREMahy coHaRBRS Hat Bloduéd $enE6r) FRICYMTLAE 16N Gk $kdn & in the
n*u%éﬁsbﬁgljﬁﬁraﬁgs Brké n%m'?%d uTaPEIS dl§b0 ?&Hl' wWhfch are. e ameliorated

ure

nge
by peling &YidexTTren Cagling,ohthe facial S amcb@'gc% mﬁ'@?fmsrf% fletbgted by
apsabses obyfrinary sensyy. affenents thatbhavereseptaes onhenvaendings. These

sbrig TBel xhiitlaVByth nﬁtpbhb‘&hg"ltiﬁcha@(ét'nbaﬁé{ terapetatures that

| DUl ar -
Pkl Blncined Bt AL Bl bARRITET Rubdtig kTR an
arg §ippregpef bywarpting: cEhe dynamisdnfompation is %rereaa#edt éﬂ%nq %ﬁggw
spike train$,aat about 20te40 mipuides/sbe,d0 nariteimeuroms &ading in humans to
cﬁﬁﬁg @Btg%;%hé’ efﬂﬂygé opfér?gélgarntlé ?gﬁtakéﬁedy fE&él\é&péﬁfé@M or water
AR er {5 ka2t e pman ARt T RS PSR Rd e
surertiiatiayar efdhe paudabisigemiatnucisye p/heie tbexgwar@enta@feh%-’a& of the
tisbeoecdptivainpet (sed, elgorHiutehihsonat bi.,\le Ne@ophysit. 574 825223266, 1997).
v@sb&aﬁs dig hse RohitRe ﬂaéaphsﬁxk ¥d %%r{?ﬂ’aﬁmﬁ ‘él’@drﬁ'?émlﬁed via the

se recise 1de Icati " the signal may
3s@g'ﬁfygﬁ?éé’g ™Gy variabl es such as the secretion of
saliva 40 and gustatory signals nediated by the
Tempematura detegliondmmhhom tigefate amt Nssaré badechlieingiostantfot

rﬁadem.ﬁ@seﬁawogsmgaéurﬂae& 4t enéiqm Eatel gé?éa% He' d28h umagrams of

§ Saors
i et ooty A insRR LoVl T 96 el erbidosd as

V\{erTlOQ@ﬁﬁeﬁmerqﬁl@‘p@@angeﬁ @asify| frp@ygﬁnsgm@n quhgacqq yBHggq)gosfggm other
pars ofeur body. tThe threp drarches efthieigaminabneres- aphtidimicy mgxiliary, and

m-gi‘n&bﬂlra?%e?ﬁ d?ﬁféﬁ?fﬂeﬁﬂ@séﬁg R thiv %jotnt}ﬁ)npﬁ'\@%ﬁfahéo&g surfaces of

e TaSe” 1=, dgapdPstral HPT RS 208 R sBLaMRRY & B fngos to surface
ne@wmﬁ weé@tyeistiewn Jiese thermeneptivesinia an the trigeinakiens resprad
dgnantieatly tabropé fresurfacertentperdianas ane aeantsibited byvesaintt. y .

Tmrn%séﬁsaﬁa.ﬁ) ﬁe.ln d ﬁéc% fyhagﬁrﬁ.ﬁi{%%b% T@gg &g&’ geﬁ)(ear?é %?ﬁggyag Hast

d?te?le%ﬁf’ﬂt’(}f’ ipad y\ﬁl"% y used as a cooling agent but it
has nul ti nodal
Coolness signals detected from the oral cavity are more complex, because the precise

identification of the signal may be confounded by variables such as the secretion of saliva
and gustatory signals mediated by the facial and glossopharyngeal nerves that are
distinct from the trigeminal input. Sensory signals from the oral cavity, trachea, and
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action on sensory processes. For exanple, in the upper
airways and oral cavity, (-) 10 nenthol can elicit

somat osensation (cooling, irritation, tingling),

ol faction (mnty), and gustation (bitter). As a
counter-irritant, (-)-nmenthol can reduce irritation of
oral and pharyngeal menbr ant®- (e.g., strong mnts or

t oot hpast es) and have anal gesic actions on ruscle
lsngnxprigingte fremy detectersamesive endings imbraneheseh thettrigeminalynerve, the
lihgual heve, ithexhypoglpssatl nefveparidithe egpEpibelaryngeal epivies BSthevagus.
irritation (burning, prickling, stlnglng) espeC|aIIy

18 ?’ﬁk *’%ﬁ%“’%@s pAdorping 15 bl o f&ﬁ?ﬁﬁ*ﬂé Sl B sappory
discenfori-ase not-Haasly ypgerstopd taritéomse@cbhm SAre @ppnon experience.
%nmnons narribe ‘frootiesiog” wisdne thentice] affecteembiecthan sne sensory modality.

mlsf@ééﬁ&iélly(ﬁ&efor )-ﬁwent Rb&n&in 84 L-mefth E’(‘Fﬁ)Lmenthol and

It 1s t cl e
(RS . Bmentibh, { FMGhRLR I pest'an.rsobiits S4eiF By nab fgutimodal
oft SIS Pmemsf (196 pxAMRle, r!m wpper aiways gad oral cawty )
nmichod: et elicit sornatoserdiatierc{cbylingpictitationdtingling)acifactiar {ntinty)p&and

gustelidre@ltier). e GedduRtehirfitant, & g RlenthBEdahGeditdiimttion bilorkNéhd

p'l’\Q!M\?éa‘I &%ﬁm%{an%g Qg é %%n@%ﬁ i& Cq?gf?sgﬂgd liq¥v a%algesic actions on

myseiele i \5@"@? gintment), JThg é'i“i' ffies(may fyghen ik to give rise to
complex perceptions of imitafion (bhmu'ghpnd(ﬂndp stirpiny), cdspediallyadroied the eyes,
of {REr&l eﬁé&&‘@é@l‘ng Warhing) RN tdchild _ffects '('lﬁlzznh& ehn@ﬁﬂge ﬂéﬁﬁng

ngﬁnbf\:\?gﬁﬂ Olr?oste %ég?%tcﬁ\m?'t @eTlRe%omlqg ?t E{ (g cg"lng B?-men&ol is
offertory %e R NoogAt elv). et qunokwcagba%raoe@ ool i ng
Agents Activities on Skin and Cells with TRPMB and .
IETRRAIcld3e E e atisnociRe |vé@%H6Hs of {HePar8dirb&ty nwbdisl¥d Bf

pkﬁ&l%ral %&’&&r@p g{lfhzés ﬁo%r@%é Bro‘ l"&l mfggke%ez\%%% l@g‘llon ow:oollcold

enereo
f?f@PPﬁ‘e?'?r&P "wewﬁng% e 'v%ﬂr@aswupwegq'%fer nep'pept'an is via
cenfeah tgatingitof ﬂ’:eodmag téndoysLand dmitatisesigaals. oTise periphambi)-menthol

cddibss rbteptor @ hOHFH H‘ﬂﬁ@a Protdif BallRk Q‘R‘PWIB | Pis@BYdraPhad ¥ishdound

tl'%ﬁ’{he téﬂc W%gn?p%uﬁ@é fn:ﬁ o?"%?ét% ‘]’?g"r{nﬁ jn oig%@g?ﬁ? goo?ng actions
(s85eBs Adh Bz o Hidtla 384 st Vel Aslkylgarboxamide Cooling
Agentpdidtivitiesen Sbn aﬁd) Gélls witnTREMB ané TRPAf IRezoptsrs. BiigAtinag!

Vesikahob ioR Hid Sty ofiftHl, Séftemberd® 16 2MERI05 M ASidEbERTBeRMdny. Acta

D'eﬂ'nziﬁtg Q/eﬂaléhﬁémal%v E% 488 50956)? %ﬁﬁgm% W @P is activated by

cdun arna

"@8{?5@%'[ £ ghent dhat Pfqdea%%r@ﬁtpueﬂenﬁ mt@m&f wasafy Thus, the
cepppingdaref the presegtdaventiom stesid mod lbe tvieset! adisslelyaxting eia TRPSMS
redeptorgnt er-irritant for alleviating disconforts of

skin, nuscle, and nenbranes of the oral cavity and
T hr g. A] thougp nment hol é)repar ations, such as

& Mulipioda) ackion ci{gmenthel apd rejated agerts o RenseEy RIasRsses are
utiliged incomppsitions forend roonfe¢tionegn fiawirs, ichewing gomolipstieks, and other
camgstibled (itethsl gLkt irfthe Piduth)| Bbvelages, tbbaRcs Efb@ﬁ&‘é t@ildtfaS ove-the-

c&fn?éfﬁ?ﬁam%%%@tﬁﬁcdnﬁpo%ﬂlgﬁ&%r Sgﬁmeé ftn%é] %ﬂd ﬁ\tmlayp %'mqums for
09SS! PP HIStERS A0t aserRoUTierinTapdar slisviafing disanmaforsef skin,
mygele, andimeamtsandsuaf thehorehcavignariskcthroap pAithedgh mehthol preparksdions,
stoh a3lcRHREtioMRH, HaveralsrtiHg biiddid/on fhd lcbhed] RBABus S)ifdn, FRenthol
cAH5IItiohi&Barit be applied to facial skin in effective concentrations to arouse
because it causes eye irritation (stinging, smarting, tearing, and pain).
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applied to skin around the eyes to refresh and to

reduce skin irritation, itch and pain. 5 Cosnetic
nment hol -1i ke cool i ng conpounds in comrercial use for
topical applications to skin are principally nenthyl

| actate (Frescolat(r) M), nenthone glycerin acetal
(Frescolat(r) MzA), and rment&xypropanedi ol (Cooling
Agent 10). These agents do not act on the facial skin
for longer than 30 m nutes. Two ot her agents, W53 and
Tings, ddentification ef aneagent thatdaesinot ivitat dis eyermerfaces; betwhich can be
appiied te fetial skih ot drowse WoURMhAVeasiNg S FulhdrMoreS Badtan agent can be

apPiledddB Skin ?Fb%ﬁﬁ’ﬂ'% Qi‘&.%%g%ﬁ‘d totr%g.[cg RR% i gallpgrﬂﬁ and pain.

recent 1 nformat |o on cool'i ng ag use
applications was reviewed by MB. Erman (Cooling
Q&g@ﬁt'%manfboisuke oeling eomppyidsdm coramerciabusenfet fopivakapplications to

skiniare priricipaliyldnthyll Gicteté $rreblorat® ML), mEHtAENEGgeeri acetal

(ﬁ’@bﬁédlél@%&)ahnd e;%b cﬁ% @él (C arngzgebv 190£ +@e‘é§ a('gétlit do not
4-50, 20 5 R
oo 0 T4, o Yot lpnBe" oy A6, WeLS g WE-23

aleymeinly uger i eonfectieneny shewing lumha@l lgilettes (snouthwaghes, aﬁer~shave
lations, shampbas; déduiersmis; tdatifpasies). OMhé Rehtihforrdtion wheoolind)agents

uB&ﬁfoFEl@ﬁ bel?éé&fogg t%@lﬂéﬁé«:ﬁ E&ﬁ&& gb éﬁe&tsaarﬂ Sare
e, S Rl 1 s Pears e
@9 é’ﬁé’ﬂiﬂ Banfunger BoFlaygrishB9: 84-5002004) @nd by Pt Jacebs akd W.
Jdhreocki{Smnte, like itcoapBarfiumeriesindadsmietik sat26lZasbagne hour
and preferably |onger, otherw se the patient woul d

t appl.y. t he to ohtain el i ef.
NBAL 8 SR bl BBl LS it o ok e
@) ufiqatforrpdations generaliyyeavice mamele aptiveringredientandt(b) none
obthe zotrént [epoling @pénmts Hae bdfficibr durition bhactiohtd bé thefapeutically
valghwieve di sconfort for an extended duration, for
exanpl e, for several hours. Non-Technical Description

I nventive Concept 30 Using recording el ectrodes,
"b?f&?f 19 fgatRiin qsﬁcgmré aeqvmopwgmuﬁeacbfoa aHleast @ne hour and
praderably longer, ethemtise, the patiknt swopid dpaveVey repsaﬁédige aipisigl tHeQdrug to obtain

réligfli For @h Qﬁﬁlirgtanﬂa?%ntl @d?sgive a@ﬁ’dﬁlﬁﬂ% A cf% al agent should have
#"“; i’is%f FHE Sootnif Sfets, Aod ot bl fo Bl elsomfort b

extg gtiop. forexample. for gveraliouror exanpl e, with an
i ce-cube brought near the receptive surface,

No~RGeeRmic DbSRipHeFinintvd E65Le gpcy of the "pit-pat” to
that of a strong shower, but 35 never that of a

éé) or a torrent of di scharges. By contrast, the
U""'H% {5{9{1&@'6%@8?% 1§90l apd dot sigrals em}ﬁ'mg the braimfsee diutahinson et al.,

vide isurey8) wére cohverted enquetiasignats. ntrer “c4d” Béurork gonetdie s epitter-patter”
souPld| ke FaifldippE1rallies oh 3 r§UﬁUH‘ FhBYe H\édransaaré Wﬁéb 'aEtﬁl fﬁ foom

teﬁ‘fb‘émurgf FD@&JF cg&{n F % m z% dvuﬁ] &19??—&?)83{{0 "Fﬁfd%? ;ep?ptlve
siftase  Roreases the-found pq froqueney B ihe Ricasti e tis of  gizong shower, bu

negver that dfea/dovnphurtor alterrénd ofdiactarges. By Contrastythe Mekat/féin® neurons
ar@%ﬂéﬂtluhﬁi@ Heaf é’du?cest?rﬁ'l £ ﬁt%ﬁl'beﬁfllré ﬁéa#i@%‘?@ njaﬂ%ﬁ?
o8l IES R SR i o o s o Fon o o D e
orﬁga,bgﬁ@ i Khe pit-pat and roar of cool and hot neurons are modality specific and not
activated by pressure or touch. It is believed that the long-acting NACE compounds
described herein set the pitter-patter transmission of cool neurons so that the brain
perceives the ambient temperature at about 15 to 18°C. Activation of these neurons is
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-21- like turning on a robust air-conditioner within a
hot environnment. This sensory band in nornal
individuals is felt as alerting, refreshing, and cool.
This is referred to herein as the "perfect cool."” The
presence of the NACE conpounds and the perfect cool,
in pathol ogi cal conditions;2igates the passage of

noxi ous signals into the spinal cord and/or 5 brain.

likgIHEring op asiopstairoaditionar withinahot eavioament. | This sensery band in
nermal individuals iicfeli mdl alerting; tefreshing: land téal.c This iissrefarteidao berein as the

“pefeét dobIeT PR prebsnda @ fel NACE BéimpdiiraS bAd thederbeteiabl, inl ed

pﬂblﬁ?&%l %ﬁncmufrg Qﬁgﬂ% @%P%cgglog gmg&.l%ds({@%fs !%(tg:t*%gﬁl?;l g&@ and/or
SULETER y"&hﬂ'l’fl'w'C(eps“tefféh*é-ﬁ@iﬁmaﬁ‘at‘-mﬂ@ anganjfrpssive) effect
lsmhlef/@‘wme%\sraphaﬂc BEDefiti nutes. I n certain cases of itch

and cough, it was al so observed that the NACE

SSA6the REARLABO G PO A SBHINE A U ¥ poroct

wﬁa@ﬂe“*@dﬂgﬁ? F QP%'&WPU @nd Qhantiafiyel Y vpje-fr)agen ol and WS-3
whish lacidat lesmitban 20 nhwtmctﬁ cenaip oases ©f ttemarsi covigh,dt wasialso
observedghatdie NACEGRRIpbGits ekBRS Proldng&d! htEnSHIEPEVS adtivif when the

sé %tl&ﬁr Jf ﬁfet pé?\‘%@! ?ngrquf‘oF r*?&éch'&ﬂétlt.&}sj;e%guéﬁ taﬁg f#za(l ?epeated

€ naoci ce

% hﬁ 4@%&&&% g g‘egcedgqci ?P@'"g‘t“s‘% P?ﬁj‘?e@t'% sEhese
T@ﬂ"‘ﬂ sugges_tohat@eamfeat cootmay furtheampduiate @hd aGenuptertheplasticity of

theamsiceftvd prgyeks.ed topically to the surfaces of the
body. By topical, it |s meant that the application is

S of the in contact with air, 20
i loBe 2l VA Sombcinds i adte &Y Shdls deshsal 430 10 A andRt
caneenigatioas otHimpisvesr lessyyiencapolisd topisally,to therstiriabes of the body. By
topiehl, & ceartdha e applicdtion is0sid 5@fatbe 6f the dbdy inavhtact with air,
wﬂﬁmﬂdbdeé e fQ&%Ekﬁla%ﬁbtéﬁe dthFhEs tﬁé‘ p%? EHmogl-Ep %s%rato? tract,

anE P SR R 53 6 35 St s g i areheavty and the

apgse{iMye to ot her conpounds (see, e.g., Figures 1
and-2 and Exanpl es). The onset and of fset of action

Tﬁ’é iohg %%g%&'@ H&qﬁf%‘ﬁé a %Lht%tle EQXdﬁ@hﬁ&t BYadiiBh 1ii*rcfhg &g 0.5to
%%‘SP ifieshaRiive o Sther Gompaiinds Jehe; 5.0 il 22 L ERmples)
slu'sr@& prdeffset 9f actiomofAhese compaukgs was firshrevealedibyitesitug ah the

faliat skirsofasnibljebscing titsh suBSede@ytbCapiiiitl themURto tiSoral cavity.
‘refreshnment, soothing, cooling, irritation, itch, and

' anno e ve iz ani an| cannot

o8 3P B TR SR, A AR S5 Lacones

Hence, the sensory effects of chemicals in aninals
Psyehic dvents sdeir aciefrgshinmdrtrsoethingRessing Afritatidd Sitdhs andp&if 8annot be
verbalizéd b aﬁlFrf'é@(faﬁ ?sd%aWhStrk ghi?fegfsrb%ﬁi f“Bﬁchr% ltches .

0 a nsation

HERE! e Sofsan) plguis g e@y PGETEn SRl gl M%E% pd. Recoplor
assays é@%&on qalle trapsfegied with fieegpney fasiptptejns Associatadwmath
themiasensition(ey., TRRAMS, TRISAY STRP-VE) .li\e¥1 bé Rb&Y 884 hivdeld? sensory
pr@éb%%&s aﬁ% r%t:épctErt by<ibil QlantR4tive dats! HAWEREE, ies astiiiBRe no
lnfso?rpngtlon on onset and offset of action, or on the quality of human sensations evoked
by the chemicals. Furthermore, potency as measured by the median effective
concentrations (ECg) in the receptor assays may not be correlated to anti-nociceptive or
cooling actions. Thus, the best information on the pharmacological properties of

chemicals is derived from direct tests on humans.
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by the chem cals. Furthernore, potency as neasured by
the nmedi an effective concentrations (EC50) in the
receptor assays may not be correlated to
anti-nociceptive or 40 cooling actions. Thus, the
best information on the pharmacol ogi cal properties of
chemicals is derived from di%féct tests on humans. it
i1l .22 Watson et at. (US Patent No. 4, 178 459)
roperties of N-substituted - ment hane

{ t d t
Wiz 852 (USBHEN Neb FA T8 ABPIoBi90 s roegicsi o Acsubgites
p-(nertbanerparboxgmidemart walunteers by puttinpfitier papen (tx1ain), impregnated
WIGOSTRUWICam U Bf ddhfbdtiAl Setko E GB@.Sﬁsu%cé bnd fm U ofthe idif

st %f léte? 4 Jsgcr%endg,r Exg g[ﬂaé& Hf(?g ugrg%go %gorf' g&gnce o 8??%{\ of a
C a ‘%me@ﬂﬁé o theeshald, ueriand sefer i@ thwg;"eshold
armwt pfdhe test subistance ithat prodlices caplinggensdtionk apdreagplication onto the
toﬁgUéSdf arptéaeltdmhnﬂh QEMARSrSC TRb ialcrage thieshbbF (ALREAthol for 6
S

PR it 26 Q%Pm%%ﬁgaiﬁ’?ﬁ*@q‘i%ﬁ@'&ﬁ“&* E Et Bl Acgpoted
ah:?u% J Dplness,pignals als defecigd rpmithe frisal syEace.of Hsdongyiegnay be
copfounded birgustatpnydolscthn land ethet variabley, asAgeliresthydiiidiion from saliva.

above, cool ness signals detected fromthe dorsal

It ﬁ+§r tfe%ﬁ%lﬂfd tf\&elf {r{éﬁﬂéﬂs Wnc%e%rgﬁ %Qéﬁ%fﬁgncﬁyﬁggh%h%t e

’eg?%‘n'ﬂgs%ﬂ°?{%a" §ensepy Propaiesohy #Rﬂ'gtaﬁﬁ'?g NAPEFHE'PQM arg pest
tegted firshiy suspendjngiorxdissohving a tesisubstianeepiplanirtinent, (usually
Adquabhar®hivhigh e0p1% aetr@a@bnﬁ BRPME Yed? hiialtdil ESerédin and lanolin

altdhBg aﬂ& 5Bl o qu Ty @l'b“?o ?8 ﬁ{% g}ﬁiottﬁesélgrgsjﬁarcg ‘JS]R& a

PSR A jable Plep B?F("F?t'°"\}éfﬁh6ﬁk'i"§bﬂ‘ie Y upper lip (above
the wermifioathgrder Qﬁ@eﬂlh@ prthe philtrum, dateral to, the philrsimmundihtite nasolabial
folds,ramidian théloweh Abstrile (libhbsiid) y TAIB phitoNBhelfide i8 kRdwiEitbe(déhsely

mr‘ié?vazéh \Wm c5| &:qef;f&?s §5&Jhdsbw ft??r% éfﬁﬁ@@s dt the’ E}%ﬁgﬂ Snd

angffitlia, 15 5S¢4ra oratbn & 9np°r?>§!8w & las SSRGS (DROKSRele, The

skipraboye the; qbgykboan ig thisketthan ahove thedipsr arid therefdne hadha higherm
threstald for laetivatism| Atbo 102D tighhgl coold A dehSatioR¥ the skin may be
&%n&é& and :%Ir@H‘i%?t%&Lf orldat %ﬂﬁ{?hs@ the face is known
ely [d

o be dens I nnervated w receptors, second

only to the surfaces of the eyeball and anogenitali a.
The '@6@% @f theswiblegtive skingsensation dd ratedidsed, ta2 ar 3 with:ribamcm change;
1 4scdtighatidooiness, cdldeor thigiing; Qbﬁ\déat-btﬁ sidhéﬁck%&ﬁeéss ciB) ¢t KiBgling:

anki 343 r@@@t’ e?éljlﬂﬁ of | b&ﬁ Tﬁé‘ ﬁ’\t cS oﬂ@sseﬂ? ioﬂ Slte 510 10

'"'éﬁas U3t g iCossin 2Sipes ewb resuits éshogp éﬁ‘ nespds FigHiead and
2) areceveraced values of st Gasepamsetnamu therﬁamesndlyndua‘h &he data are
pldtted esing SjgndPIstBSgsth] Setiware; Polfit RichRIBRATIAPBnd & shidbifhgads

furQ:tloﬁLWIﬂ?aﬂ gt negmé'l 368 QEalﬁlé aﬁr?stg{létlggtfn of the Fesults
oofft] iﬂa* e gi a&ﬁw 2 oot
ey Sc% Roing Pﬂ A g agfinn NAGE cppaundsdtse phigined in

2 tp @ indivigpalsriput nichguantifiadsfor same besatish ofghe largsenuinaves obchenticals
that wefeDeviauapgdaut es, unti|l two successive zeroes are

obtai ned. The results (shown in Figures 1 and
The onset of drug action is taken as the time to reach 2 units of coolness intensity, and
offset of drug action is the time when cooiness intensity drops below 2, after previously
surpassing 2 units. The duration of cooling action is defined as the offset time minus the
onset time. An inactive compound is defined as one that does not exceed 2 units of
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2) are averaged values of 4 to 6 separate trials in
the sane individual. The data are plotted using
SigmaPl ot (r) (-Systat Software, Point Richnond CA) and
a smoothing function with a negative exponential was
used for analysis and st ati%i cal fit of the results.
Confirmatory trials of coolfM§ action of the

| pno- actin CE C oun were o ' .in. 35
ool e RERICR AN he cay §nd sBR0Tls hoied, bP oot
as purgy eefigshipg poaliiess s i the sensationds agrompapipd | by dritagion (stinging or
bummisg)t Toé qdaliygofibé sensation is aberatedSortintensityne t o reach 2
units of coolness intensity, and offset of drug

ot b bl VSR BARNISHT A 5 i 48 oo b
adjarent to &e Iateral ethug) ferdests af imkangk npardhe g¥es, ard thesublpct is
askedrif irrifatiorsis preseninratbséntnFhe ierisitaafithe eyecsansetionds net rated.
def : _ned as one t hat does not exc_eed _2 units of - 2_3;
ORI el ThONE8, BT ARULGRILEGFa BB Yoro

topigalagent; thg masblelialie resyjts are therglorfietAerived fram direct tests on the
skirc clhepent tacgebfpr testing isttherecéptonsinythegral icavityuanditheyippeT Bisways.
Tabthtdsyiolaé afetirMaM e Jubktiy brSthe dbnguabBadselof tHal dyfigmicyfiuidd
coglaﬂoﬁ)é YO debinPhiPnBRRLoERdh 4dadd SnPSddrRitdcbls m%gect
upper ‘and ower” eyel 'ds”and on Skin “a aceP 0 g
therpiaspasatien Ap igdpngusy Theoral ce\f'tv.t?'enategr?e‘ye}ﬁéap hatandgeld
tepaperatures thatgre oot acceptableod thd skin. r Faraxamplej otbeveragas (such as
coe8Lath toldrifedialteRiperitired in thB thoRifthataits abhsidbré® paiaful and
sc'é@iérgq”h ngéﬁleé SRR okir, 1Y, ri@t-doﬁpdrgﬁé fiay ?)gq?ﬁ'&@%g ih heHduth,
0 inapl e tn a_receptor 'assay. For a op! cal
bul ga ie-c @"ﬁ'%%?k"‘r%?‘?@b‘?@m@§b‘%?'§as%“& therefore first
derived fromdirect tests on the skin. The next
It h% @fhm foHd thathé Mast é’ffebﬂi‘lié_ lﬁ?ﬁ&ig@fe%tlggla (ﬂ;&rﬁp@rﬁf??f&fzn the
ordl Yy Et&'@ﬂgﬁ 1at¥> %W%mpl %ﬁ E!a it 5 ségtéﬁrf e *rfeL{ ue,
0 ant on the 1ongué betause of  the nam ¢
213 BRElPR9TSRET PR Op B sy te TIGlne+ §hesPPITCH s IBTiBCIag dg oigpe and fold
the substancedn the apruttvior atleasir® se¢nnds and petito swallow. The description of

senB&tioN® *EtheRFdcoried At b Rfndi®MBfeals. The oral cavity
tol erates extrenes of hot and cold 15 tenperatures

that. are not acceptable on the skin. For exanple, hot
Q @%’l"ﬁé‘é@ec&‘ﬁf&?"é d Colfftenstyre tol erated at

tenperatures in the nouth that are considered pai nful
Trelaticsehal dfhatiic Wéiperatards! of theQskin diee 1idél tB serdaions ihagarsol d
oSl e il Udio falrs B0 ool e w5
anplied 585 o e ook Pt FALq 3256 Rt PoRR I RGULS Gy cold at 13 o
18 esandnenacaldbelowrid°e.oh cafidabrange biropmdemperaturesior caolness and
cdicDis taf @ t0mR2ECI FobeEihpie) B¥le@era intliadifl, idresaBd lifitly Wil Sr@buently
o SR bR o PO S S M ol
gt ¢0°C G e oA e AiHORaPralires wisdisiizgtely kept a
1&le@9fdlin erder tagtouse insradseolgilantes ankadtivaistdapbling activities. In the
OUtdRIbEE birediitiing ool et 1516 e 1 rafreshinyl, MVipErating,eindaligiing? Bnd the
eridtidhhitr@ldolEe MaP S bosifie SARGbyr@N At gﬁ)‘agn! SHseatd ¥kin temperatures
of 16°C (55°F) or below, however, the cold sensation become painful and aversive and is
accompanied by affect; that is, the person considers these cold sensations to be
unpleasant, seeks to escape the environment, and may become angry, hostile, or irritable
if escape is not possible.
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The static and dynam c tenperatures of the skin give
rise to sensations that are qualitatively distinct.
The normal skin tenperature Is 32 to 34C and when
water is 30 applied to the skin, it is called: tepid
at 27 to 32C, cool between 18 to 27C, cold at 13 to
18C, and very col d bel ow 13@4-A critical range of room

. tenperatures for coolness and cold is at 18 to 22C

For exanple, a sedentary individual, dressed lightly
Thei Iphg-aeting INAGE gomppinds desonbedwhe;rgntarﬁauaem efsdopica \aae'ﬁ for the
reliéf@f EIAR HisteriioRS &iduiticlthelHeets of @.lhnihgvaold ter @ injlrel akin. The

“ndffraf ent gﬂn CQQerﬁgérQ@gé t;q 381 @b&ohﬁ? St & il HiSrange
o Bin2ec. %@sécav.%q 53 ipUlated Py R ﬁnsgtt%:i it ater at room
teppetajure petp the face.ndhe conlrrssioa wet ewehwil i ﬂlsepateaan effpct
cemed a&ébtatibnr elenastenitige codlivg gthalus B atill thers. adretheiotier hamd) for a
asaa@d t &%qegéekme@ﬁmef& id @ o@ﬁé’(ahlggﬁré%ent Afhe

rat.ure tOgd

I en n teé
s WAl a5 s HE 1 'awr'ﬁs%w
reffpehing, seothing cpeiness; WhpHnimakpring sangations °ft' iop gr stingeand the
alenc®of exoessiveaiolkl. t hese col d sensations to be 40
unpl easant, seeks to escape the envi ronnent, and may

becone i tabl f _esc
Ap ST B Emeles e et SoRRACE poBRRARE, 1ol 8t a0 mu,
praducerGagling spnsatians pndhe fasialskim haye 2 E?fpidc%seta@féstiorf (gssithan 5
mirtitasi bndélow kffsetdmerechém 1 houRnBy tontiast, vd!rmusfsfremmallsoﬂmnar
06 UnB9we éith@(% va'ar had HERéH &Khﬁbn of 3&tion, BOSAGWH by
ent ue aci}gngigééx mmc wWth a
%’?W& §ﬁ ? IR APPRS (522G, The
ef fect can aI so be sinulated by putting a towel wet
The bhg uanaﬂunsaﬁf actiornof somepeefatred NACE tcompunds aas. unékpected and
BihdRIACEQWRIpotthdd, eSpatiall) ¥-afifcadidligrivative of alamne

TR AR il AT RS A g s
anchenaxeeftehgféant applied to the facial skin, the

stimulus is nore constantly present. The exact

OR f@B/éﬂoﬁb&é%ﬁ'@hnﬁ%ﬁ J@Eté Ofle bRedt€ 8 4 RACE cdmbburidRay elicit an initial

" POh S RPRR e slebonsels iluef and f%‘r%ﬁ@ Sibing B0
defecteq. Heuallyral adese ohhinhig ohp NACEcomRraund ugh a%hesfh
ol rAtah@Efaraiggls cthe codiing sesdationseidsted fuy-abowti 3dgniNKES Surpnsnngly, in

SHEBROWRTSough % irftdtive s(.:tﬁ‘rﬂm inatgGrbns he @104t tHere wa? rapld (within
1%@% ‘%F@%‘ R ot SenesRidistonich fg ‘“%‘é%ss%f'&?&’ %ygﬁﬁge A

syrpEsingly asLnexpegiediy the durationof ,thq)qrgl— ussiveieet or r at least
sajerdl haurs aod opcunredsvheartiee eadiihg: sensatiarisiwete only hanimall;sﬂejectted if

attil FhisWooingtdHetOsh thé%ro‘HHQWHx Bd th%Hmaé abpastaligl BbReficial to two

= Sl oo Bl SPER U Pnee o WRerig,

was unexpected and 20 surprl sing. Sone of the NACE
Strustyevivliely Relatisniships yf Corapounds Buddcidg theeriectCodl.
al anine and the Hsi anal ogs, were found to have

Tﬁeou‘ala% 89? g'betn'év {‘ &ge&r abi§ ¥s rg'lg{ntar}%'g&stalﬁ& t%ﬁé%gs Igb&ﬂmg, %

cooling effect with minimal irritation or sting, implies a special relationship of the molecule
with the receptor on the nerve endings. Potency and selectivity of chemical agonists at
receptors are basic concepts of drug action. A strong candidate for the cool receptor is
TRP-M8 because it is present in sensory neurons and responds to temperature
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On the tongue of normal subjects, the effects of a
NACE conmpound may elicit an initial 25 "tickle" of I
to 3 seconds, then the onset of robust and refreshing
cooling could be detected. Usually, at a dose of | to
2 mg of a NACE conpound, such as the D-Ala-Owe or

o- Al a- CEt anal ogs, the coohqﬁg sensations | asted for

dé'c%’“éné ool gt oF %h%.g e itD) obsef B

B¥pheny 'rPe‘P@“’%lle-?% boxamidg (¥S-A2) ia "\%mte')t o TREMS thapvs-5
(in EtEsten)s yet WSttZ)hésnlesacmblmmectmaﬂthSfﬁ arfd xmuginsinger onset of
adlloRO TRI@ obué4tiohi shewY triw tEES e BHel TRID-KI8 rbbeptatus Adtl okeyof

d%tgﬁmﬁ% o {hgi%l‘fgcﬁ é‘%& \Xﬁ ge al?cﬁi qi%éﬁe?e etaaé E{/@@?{lpr?): eé’tﬁﬁr?s'ingly, as

rr WET €

sfaﬁwrvnma thege i8lsocsaeiation. ar elaven Campaunds Reiwer potency
fos cbalipg ackion dnethe tanghe apdtheatacativh obedolingien teiabskial | y
beneficial to two asthmatic subjects who had frequent

u%%&@;m&ﬂ&i&.}qf e Fgﬂg\?}'%a S@t %h?\%éo e Han n one receptor type to
oReldie PRRPCt FRot A EEET s Bt s Aok gresent o
sensem neuxdsisd TRBAaRR-wanilloid recepters,eptide faceptoisaych as those for
stsedrice Plandrgty ki histghid ifeesatorén arftl K ghiaARéis). 'Soniedfdr @Rample

Tﬁf’ \ﬁt 'h?\% blhdm & o?aétf\)/g&%nadron Bt ?ﬁlu@?%h&w%g&n@ ioops 2 to 3 of

YRIpER) E!?ﬁbargér fadhe gotye bindingi st of TGBIME 1 the abggncs of
pregise nowiedger of thmsixious serspiorsthef calise watrothi beat, imitationoital, and
paiA/tHe daéstioh of tht liecepop belb@VRPEMONG-Sctind RACHBcdMsiing @anriot be

ég, B4 sensory neurons and responds to
en e?gtﬁﬁtuéﬂen% decrenents and to cooling agents such

as | cilin and nenthol. However, N-p
Theatrsgy pmére;ldepcm@frthmegms& moleoilarmt tl@ ressptarsjtes in angmeportant
fofotor ﬁﬂtdnﬁ achitie- Mikey pdmd€okineti¢ Sbtérrhiihamtor fug, distebutidband

dbRen/ cﬁﬁﬁe SRR H tﬂgo o adr et Peo e% m of the
i e e o oo A s

agtivatigneeficeelreeapinrs {nsthe skin.sHowexgr -iFthecxamplesp the log Pbé Sar Et
Estep addng-aiting NADEEmMpouns, is thB@ameias tﬁ'éibérﬁNﬂCEtdﬁﬁrogs istich as

WH-$P mﬁlﬂo&%ﬁﬁgéﬁ ‘PQrf oct B8qlif Sclqn'gg ,1}% ation of
%HPE??%%“"S&'"@S&’? B# quw it oF 174 G ﬂgr%ﬁe'd test, s

2.7 Kigmes|lensgpotant thag . conmpound act on rmre t han one
receptor type to 10 confer the perfect cool. A nunber
ARBRAIGSSBLRE §trudt\5}§ \kg ﬁs f:ﬂpr{llfé bre@érﬂ sﬂfd%%qmlcéws that

BB LRSS pRtoLboNs oo b T L TS S Npetited
P-HeathARpsRPoXaMides ronfers desisghle bislogisatiaativitys hufbydtsel is not
sufiicient fdr prolengedRbeling (RPhdlk). Trevsresunied ion@ddiidn@bpdidr entities on the

arﬁﬁB'a\Sﬂtéser‘ 608kl qég Jq}l‘la"ﬁ{ox{f rﬁﬁﬁ?ﬁ@{eﬂ‘ obﬂé) Qﬁcr?aé A ser or

ol Gle b aiaS Piorageet Adtond” SyBbicE! of apoii g e

hydreganendee aminetfunationito give Newetbylgiycinen(Bar EhEster) weolonds, duration
offeetivity. iANTN-bikylisubstititiohihas aneéffeqt@n fthe &israfs!RAibioPthe@imiddBond,

loWBfsqhd Féﬁatﬁ@ %ﬁ&g}l bt ¥ c%fts%~I rﬁﬁlé\f‘%ﬁde %&QWHQH mes
1§90

cannhot

(i ftitaneS) et BrRaK fgmfhstawéﬁ b 4n aqict, Heclata, g that activty
©

is pralenged jif theaicathon whthe glycine bears a one or two carbon alkyl substituent (2-
amino-n-proprionic acid or 2-amino-n-butyric acid), for example, to give an alanyi ester
derivative. Furthermore, if the steric orientation at the a-carbon atom is in the
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20 factor for drug action. A key pharnmacokinetic
determ nant of drug distribution and delivery on the
.skin is the octanol/water partition coefficient. Thus,
the logarithmof the octanol/water partition
coefficient (log P) in the range of 2.0 to 4.0 is
consr dered ideal for activadon of cool receptors in

he | .es P_of .Sar.
orepngitStfl nsfE4e o e - Porgmfistor s i e Sohariatl's
m@dmﬁttmgtvleﬁ%r@@rm e«orsenrmthmmtency Wuratientand selectivity
oiqmeferred serisolypaffekiscire enitdncad)” by W5-1 1. Sar Et Ester
has a duration of action that is five times greater

h of. - . but .o t anqu [ es t
Thi Biheh 3 o ertifaiodation 1 8 el B S o 30l &
agarboR & the alkylestes ta.form @ilacjonee pa imroRan; dete mwfﬁeproionged
rgineshing codding (witrsthe atiserat ef intthtitn) a®hewhabsprvatiensce of a
single ester group, preferably a nmethyl or ethyl

KA ecSihiadeiVa i*“é#%ﬁﬁ{af%ﬁ%ﬁ?e%r@ 3‘%&‘?83""&?% where
thecyeigalkyd i 3-jsoporyl-5-met M'?ﬂ?@%'@@é’dl"lgﬁgu?‘it!' eﬁ&H?’) as gl
syhstisitadanyclopentyldiyciobepty! gnol cxcloeaty!; driatiyl-substituted lmvrctq:beptyl and
biefdisbcBF AR alsd éfficaRIoABP FartheimereOthsl oyciBhlik WbietR by ®e replaced by
ger : v chall 8 Btic %r gﬁ] sich %Qm%%-zgu%mﬁwg for #heacooling

TVes; ecr ds pot ency
CHORS {f re Q?Gp for the 35 hydrogen on the am no
functr on, to give N-nethyl-glycine (Sar Et Ester)

THiE @{r@d!@‘é-ééﬂ%@tré@ﬁonsﬁfp g’#‘és' riéb td/the AlloVind! didss of compounds with the

éfe?am %@’b@ﬁ%}?%ﬁ@oﬁ e%he T effJ?f?%goeJRé ?’S §°'('@‘%‘ f?& nd salts

es ﬁ'iﬂmfnay also interfere with enzynes (e.g.,
am dases) that RoreaR,do the am de bond. In addition,
the data sh hat ctl ty R'S prolo ;é)
a- car bon of gtiie begrs3a one o S bon
al kyl substituent (2 40 am no-n- propri on| c acid or
2-am no-n- butyri Daci d), for exanple, to give an
whéreimy! ester derivative. Furthernore, if the steric
orientation at the a-carbon atomis in the -26-
D-con [ ea the L- onfr uration for
al an???b%gk '\dq%]%'“aeﬁ‘g%&%tta&? lized with the
al kyR" isindependentiy hyrdrogersertGarie Cs alky, then pot ency,
wilhuthetprevisosakdat; sel ectivity of preferred sensory

ef f R, ﬂr E%F(h?db‘éﬁrgr Rr%vﬁg %[& E leds carbon atorns, and

t
prgfféaql&%th% f1° #gar ban atomsedng o tlhgu;?kg/logster to form

a | 42) HReis hydragepdhenirit muetcontaimatrieast 2 carbon atasmeyangl R’ must
corfidin asiBast QP cafsdni diemé, Vindlat I0ast dhe o RGMd®' niust bé atbratithed alkyl

A I {
Qigr-lﬂ?? a%i}f]\f({ l?}érfméne @e the &S0 r}lr%% 'Bgfé]&;’veﬁg%iéﬁﬁ roup); and
wher i g WB'I Bgn fs%regerred at at least one of R an is |sopropyl
OFZBEH?QMopyI 5- et hyl cycl ohexyl, other rings structures
such as al kyl - substituted cycl opentyl, cycl oheptyl
orand cycl ooctyl, or alkyl-substituted bicycl oheptyl and
bi cycl ooctyl are also efficacious. Furthernore, the
cycl oal kyl noi ety may be replaced by a branched chain
al i ghand B, takenogether withdhe earyuh t23vhicivtbiey are attatihed, form an alkyl-
substitutell @y E1641kyl BtbupelecidFron® cyedpdintyt Gyciohexyl, cycloheptyl,

cyclooctyl, [3.1.1]bicyloheptane, {2.2.1)bicyloheptane, and [2.2.2]bicyclooctane, and
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15 This structure-activity relationship gives rise to

the followi ng class of conmpounds with the perfect

cool, specifically, conmpounds sel ected from conmpound

of Formula (3), and salts and sol vates thereof:

. ILYJLOR3 ' R RO " >1Y Forgwla (3) O 20 wherein:

each of Rand R is independently C, to C7 alkyl; and
opt el hes NGRAR Rl BH AR e Monk frouB o in (-htho

rovide a total of at |east 5 carbon atons, and

pr eR'elp fydrpgen erdingar gsibranched EatocGaa¥hi at ons; and (2) i f
witiRtheipgovised titaen, then: R nust contain at | east 2 carbon

at Off§h& By Bubsititbd cfRdId! ﬁhﬁon&aﬁﬁ tofhl 687 014 &hrisYFBatoms

nd.at .| east R alﬁd nmust be a branched al kyl
(anglpsqjgafﬁlglag?tg}é}b q%?FP%P&%% at the a- or
R- pldktheialigy-substifiiedcyelpaliod @ngchasdrom 1t 3 finear or granghgds§q to Cs
alkylsubstituentspgnt ogen, then: it is preferred that at |east
on e(ii?_’{f RRighydrdgen ﬁ;tehzsfﬁ{v?ﬁﬁf’w br?]rg:‘heg r@‘?t&@{ Ak s&’cfs'titueﬁﬁ§ R
orep e 2 AE & bopliBF b bt g%gpﬁf?%pg@%@ég-gggnﬁag |
(P’%TF'@G\M sakh aley substitugpt is brapp {tha a- ar porasitien yelative to the ring)
(prefemablyrsajiit ality] substituenids idoprop@.ot sdd-butgly,| ohept ane,
[2.2.1] bi cyl oheptane, and [2.2. 2] bicycl ooctane, and
.optionally has ethyl enic unsaturation
anc{\élgeer _'é"r ably the nmenthyl group found in (-)-nenthol);
andRee hydrogenpiggetiYlor " | i near or branched C, to C5
al kYls a divalent afkyédgmecncisty selebtad frof -CHR.+, FEH,CHR;-, and
-CHRCH, -, WHBRir R Bdreyén et ksic, BlkgPak@nt ai ns a total of
7 tR iﬁ‘in&a@ro?&% fors og@'lﬂ(y{?r eferably a total of 8 to
.12 chrbon ators): an’olt 4 he al kyl - substituted
IR52N18951that ng” has from 1 to 3 linear or branched C,
t o @baddilidoplly, Rilasd R tegatber withdhe dtiomps td fvhieh they are attached,
maiilfﬁgih%@-%-, biEenibetdd8abnfind?eAdched C, to Cr, al kyl
su r -
¢ helehhalfitonl R i o8 858K iy he' o 18 i SRS el
may Fﬂ"@f%?%‘ﬂ?&? ai % AIRPPMBeNSd B-PXpehd -A2OXB RGN at t he
a- (o) acditfomeliy, Roand B, dogeatieertvithttiveatoime dg which they are attached,
may be linked to form a 5-, 6-, or 7- saturated nitrogen heterocycle ring having an
alkoxycarbonyl substituent at the 2' or 3' position and optionally substituted with one or

more C, to C, alkyl groups.

These compounds (i.e., selected from compounds of Formula (3) and salts and solvates
thereof) are also useful in the methods described herein, and in particutar, in methods of
preventing coughing and airborne transmission of an infectious microorganism, and in
methods of reducing host dissemination of an infectious microorganism.

Uses of Long-Acting NACE Compounds on the Face and Other Surfaces
In a preferred use, one or more long-acting NACE compounds is topically applied to
therapeutically relieve the irritation, itch, and/or pain of inflamed skin and/or of inflamed

tissues in the oral cavity and/or upper respiratory tract.

Other contemplated uses include long-term refreshment of the facial skin and to increase
alertness and vigilance.



10

15

20

25

30

35

40

(preferably said al kyl substituent is isopropyl or
sec-butyl); and wherein: 15 R, is hydrogen or nethyl;
Y is a divalent alkylidene noiety selected from
-CHR2-, -CH2CHR2-, and -CHR2CH2-, wherein R2 is
hydrogen or C, to C2 alkyl; and R3 is |linear or
branched C, to C4 alkyl; w-28-the provisos that: 20
(a) additionally, R2 and R3, together with the atons
to which they are attached, my forma 5-, 6-, or
Contarnpiated don-trerapestic usty;indut Usk ks #deidientsiinl dophestibles@d.
ch8wink @afY RUtHMWAShes rh?\tl%‘iml é}/l‘?sc{%oh%&e@r &smrsolcs Jigsticks,
ri

B Hhtkoo B OL BB Rl A GGty O O TeDer €t

R2, toget her W|th the atons to which they are
Byt "tapidaliy it is Aeantapplieatibn ohte dutfaces of t'maaaoﬂy in d@ntacOWith’air, which

lﬁcﬁﬁdé& Meeskin) ithe QRASUrEE, BNPECHhE u béi n )/é lo@8r resFlratory tracts,
S 0 Vet
”%g '%HB ryavoed sites ofiarplication @re the sudacedisseesefithe face
3@6 ﬂi'peﬂil mgrvefedeyrtllmlnger(lm)al reank whith Inclades tho lskiaf mlp aha the linings
of hférd?lsif lip&mesé@bs®muataf il se'c@ncf @%rﬁ@ Eﬁ@igi? ishs of the
gwg nﬁ@gi eg,eq mel '%%Pa%ﬂ%’ tho s 0 prevent| ng
cou Sl

g an alr orne 8?1" of an i nfectious

m croorgani sm and in nmethods of reducing host
Byi“grabadminisirationd it isameant delivenyoof theraative ingeatiivng os selkiciquid, or

abmosgl, ived the @ralldGity Coretepabdin dbiildip vEiige, and O her
Surfaces 35 In a preferred use, one or nore

act i onpounds is topically applied
"JPh{é]’gb? %‘&FFC%PA 9.'%‘\\/%Et=wepwnﬂu'~°z rrefesably ﬁ%wateaﬁa/aérto have
f?@&pnsesﬁnﬂ ﬁlpWanifed skin and/or of inflamed ti ssues | n
the oral cavity and/or upper respiratory tract.

P%fBr%B c Etcﬁgﬂa@lf( &’oeﬁ%gf'?tina%# H’ﬁ’tgtel e 2olidl At & % grR%QF the

Nncr ease

81 ?" pe ”cesi%c"eé}ﬁsg'ﬁ%%? oKL t her apeuti ¢ uses

|nclude use as ingredients in conestibles (e.g.
Soimewf thg Lweamaymétfmhw&aegernzéafas~ gingivitis products,

t oot vVOrs gbac
|qc?,d' *:@ F f{; Ql’gg{;i%lhé ﬂg\déofoﬁdgﬂﬁ {nray flgl"jl n'g)lle QR3S as a
2FiF P infiamed skio.gn 25 2p ant-eryitic it By glse hefoselyadgyinistered
ag pg aB'bH‘y‘BSWﬁ opanfi-irtant fértthe tiéatmeniidf asthmianc! udes t he
ski nAnfl-indtasty & BHG-batHQ NACE corhPsund Ikl HeNR@IrpdraRs ‘t“f)to Q'%ﬂln care
Puloﬁl’}&rtgét%éﬁt'aingltuﬁga}‘ n E@&fa%ces %p& %%%{lﬁcﬁér nce ndfF adids.
cavi R| %Q g% ]i cgma??wealnwy mc}lvnduals the long-acting NACE compounds may be
used to alert and to refresh, to counteract fatigue, and to relieve the individual from heat
exhaustion, nasal and eye irritation, and obstructed breathing discomfort. It may be used
to enhance a bright-eyed and alert look because of its refreshing properties. It may be
valuable for athletes training in a hot environment, for example, baseball players in
Arizona during spring training or soccer players in Spain or South America.
Cleansing: A long-acting NACE may be incorporated into a towelette for removing
make-up, especially for mascara around the eyes.
Food and personal care products: A long-acting NACE compound may be
incorporated into comestibles (e.g., chewing gum, toothpastes), cosmetics, lipsticks,
flavors, confectionery, tobacco, beverages, or toiletries, to provide sensory refreshment.
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anorectum Particularly favored sites of application

are the surface tissues of the face 10 and head

i nnervated by the trigem nal nerve which Includes the
skin, scalp and the linings of the orbit, |lips, nose
and nouth. A second favored site |Is the nerve endings
of the glossopharyngeal neftde |n the naso- and oro-

nx. admi ni stration" | i
TEAbedls et 1oy R GRLToBRIRNS o€ ads, Tore GrscAdinG NpCE P Laks
aresgantesaplated jr t tier lation; argamy onnmngt & gbq:ryl eriinhaled formulations,
anaimduuewmyfam cle. For topi cal uses, a long-acting NACE

st SHSHAL i AR N st
°°"c‘f @s ’?F@("t 'ng or |rr|tate when applied on the face

neafb)piain framm bumed,afmlrrptmglu ewityitated skin 9.9 . BRPTRYTARRY) and from
prdobalm'eﬁeélﬁted Enwmmfdébheerueﬁs may be further categorized

{E,? %ﬂg ht@lr\ Qﬁ@ Hisbmioft fljom bﬁ%s”ﬁgﬁt S Q&H’H@l%ﬁotoaﬁfamlc
treg

anal c on inflamed

8&%83691 przi ﬁﬂsf*f |b@sa ICP“ Fr%f?'ng'%é be oral ly

adni(d)ipsyrsusedue tagemISanu -tussive or anti-irritant for

t he (é)madositis and Stoamtifienfeom, At éxaimplel, apthous uicérs ngearncel ng
ch%e ﬂiﬁs gm/cgt?ﬁ of Iﬂfeﬁl gﬁ?ﬁ]&ﬁ éo?éssoarﬁl gﬁt'fglﬂtéé? alE]e

bk, S8R e Bl AR 3y iTo o
anglfistiias, pﬁ@énqmwemwmwﬂeemmsperme' infiamyoation; fmfgm@ts in
infreaiiation denddigcondorB Bua toadridus ladat causas duthoas inéondinéncet diaper
raﬁ.@ nﬁ&fn@ﬁltmffa%mﬁléﬁ and to relieve the individual from

ob St(Q)L}IéITVggHSt gtam:l ﬁ lnz? ggg %ﬁd: |F%|1s %atdtqggthlcagl%)h 3s) vulva

veglihylitiscandavulyoryial. éxﬁ@area-n@, anagenitg! m@% m"lsqufissa"
sexidlly ¢ahsmigied tispages| vl infeictionsyof ke skire(espsgiadly fror
‘mﬁfum)@g,ﬁp%“sga Bb{gﬂé n a hot environnent, for exanple,

ggi @ no frig g}{ gasahors%ager aurgfay%lbs%?h'ﬂ%ﬁ%osm He@gnérgd %sﬂ'h&%noé g.,
rhlmt'(s,,aasg?m@ brqnch@ﬁger@fz!wﬁga ApeCeheRis obRiruchteRYIBPRANL iSRS,
dyeprteav\elben apneacandrsaoning, agd make- up, especially for

ﬁ&@h}@"(ﬂ%ﬂg del@r S)HRRe irfitatish, PAM fIRAT SHAGHI abrRERNS, and pain
A ong-acting NACE conpound may be

fr or?xs ‘ed into conestibles (e.g., chewi ng gum

t oot hpastes), cosnetics, |ipsti cks, flavors,
AscsenSeary pravesses, aré alsa dropgrtantin dwolinye wiscusy thedorigeaating NACEo
coﬁprMh&QnﬁﬂéQélwefe%fdrﬁﬁmTﬂma!ed #PencéBsulatéd fir dp&terhic@nd topical
R e A R e e N
gaﬁtsweﬁeémaétracrtow ing-acHamifCE icRMRRYA May be Hses tyrel e heartbum,
peptihpdin,carkldherdisedmforts of iritabie boves! adeinflainiviatoyy bowel diseses. The
pré¥eiréy | m@moe bf BélivieFy fof tRE IdWer ghdtftihtestingl thict Wauld bk 'eff8ric-coated
ca}ﬂgﬁléﬁo u.ﬁ ,%’Jt.Uély,"J Iogg gtﬁﬁtg ﬁAéE &%&mnﬁ sucﬁ ag(?ﬁg 85tet E?,{Eq analog,
which exists as a liquid oil at body temperature, may be extruded onto the gut surface
using a controlled release device such as an osmotic minipump. For the urinary bladder
surface, an oral formulation of a long-acting NACE may be used to suppress the
discomforts of interstitial cystitis and relieve the symptoms of overactive bladder. For the
upper airways, long-acting NACE compound, inhaled or delivered as a mist or spray, may
mimic (-)-menthol and relieve congestion, relax bronchial smooth muscles, and
symptomatically relieve the choking sensations of dyspnea.
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(b) pain fromburned, traumati zed, or irritated skin
(e.g., laser surgery), and from procedures related to
wound debridenent, (c) itch and disconfort from skin

i nfections, insect bites, sunburn, photodynanic
"treatnent of skin (e.g., actinic keratoses, basal cell
carcinoma), 10 (d) pruritus3®ue to xerosis, (e)
mucositis and stomatitis from for exanple, apthous

Uge etliangdfictivg NOEE in Atigeing ABRAPateMTei 1 i tis or itching

of the lips fromcold sores and gingivitis, (f)
A?'iufé&béd%ﬁcr@?ées GIR0ES Skélcthedp&siie protietiurep Biat aflisvothenrtalcope

|

wit AgDg,Stiny it g *@?Fﬁé@@@ﬂ arld chtddtin tREyBulty i
texke o0 S BRRAR VBROUS GO SEHF bt ATIPIS: BYSRRYasHE and
rétinoia lacid s pical treatrasnts ntthess skimesaditions pB]ese pggmtg §°h'eVe their
eff6did ByPedusing' fittRnuppeBkiny Iy &ras ARsthen hethod btrejimbmating
égxn?slﬁ)n [srt? 'Fés%ﬁg tﬂb%ﬁl ntﬂr ﬂé@&?tégrb@bcr?f %ﬁ&o@%dgﬁll: %'Sﬁaser
bt AL g e e ot
discerafaste J] hewmedctlmmNéeaoomowfdstnm helgsed te glﬁﬁytat%me;ﬂ'ﬁfv‘ﬁmfms

adsbciHEBNNBESNITPE A feeshubéd byedritisageing Iprodedaries iahd dretiapies al
or upper ai rway disconfort from breathing obstruction,

b h
i 3 b 55 B B, o

xstosispf theralderlynid mmdeste;gas o, dry,)and Giagured skin with §calmg and
sRughiAg. MUWohRG Rerblid $Kirtls iliké) cragi@idIpofdafin. CTHengkdr splits because of
VAL SRR if aF’ @rluBt c ﬁla éé)gﬂaeéé% Q&ﬁrYQ Rhing 8RIa Y

Processes

W VI SC
Tl TR ity e
lise conditish sdlleddichenificatio| épmoq%awe tagtor Eafixerogieds PP drg eather,
steh vy RwintePort dkecoBaisibming. A eIty bBtursingitémed foand xenosis pnd eczema

v{y ao@%%ﬁ?jqﬂﬂ %9%%d6§ﬁﬂ\@%§§é%tst REpSLIVEIRS Therapy MelubBddrequent

a,pginqag%o %{?tyg%r%an pgp &gr‘@l Iﬁ%ld%f 2@ ﬁvﬁg- tc{?ng NACE
cofnppsitiorsaisfierembinein mtmenﬁp |r@lmslm disesofert. @ingilasly cdisorders of

tid16kin aBbcUF Rdcthiobie Julghrigiand pseriasid may bso treated.
gastr0| nt esti nal tract woul d be enteric-coated

(R Lo pefrodThCLRln il oAU Pl Bpd iP5

I|qU| d oil at body tenperature, may be extruded onto
ThaseBsHtions! of ifrrili 8%t intiatgcaugh and thel dhgsical ekbefseugling wpresent

tﬁé‘ B'iﬁﬁ 9&) & 'f@t tBH 'ARd oEéf"lrrugﬁc%?\g r;Itl‘\re' dafkes & aﬁdﬂ? frritation
'?'ba'éedﬂﬁ f@%@""lr’xuﬁ@g ’&f‘@% g 8\"*1%“%?*3%1% er s'{gA @s viral
Q:yosctemalslpmrcmmvev inseatiops, @ostynaselsiie, Allergigse fnflammation of the airways
fiongiel poliutdn®d, phdrgngitish R@yngitis svafer cHranig eaughinggsuisihGBhditions as
&m§ﬂ nic' dggﬁu:fﬁge fr?]JE] @%'ehé’ee b§§ro@§o;ﬁ1a5béitreﬂ1fx didtiasy, lurifBdancer,

iSetRCnFeahAER, SHades. umatag g tordmetelf gure,and
dyspneay dt hasdeen fnind ghat HeMACE ﬁgmgqung§ gpiecand over-ride signals of

airway irritation and obstruction and thus attenuate the sensations of stimuli that initiate
discomfort in the throat, for example, from pharyngitis (sore throat) and laryngitis
(hoarseness and loss of voice). The desire to cough is blunted and the frequency of
coughing is reduced. The sense of airway obstruction, however, is not affected and
voluntary coughing can be readily initiated to clear the obstruction.
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-30- Use of Long-Acting NACE in Anti-Ageing

Applications As |lifespan increases, individuals seek

t herapeutic procedures that allow themto cope wth

agei ng skin. Wth age, winkles, discoloration, and

changes in the growh and 5 texture of the skin

appear Various carboxylic -&di-ds, for exanpl e,

droxyacids and retinoic acid are topical treatnents

@ésmm of thriagtions efi thei lengsacting NACEepspRosINg inequgh woyldibe as a

“whjieattagdnjst’camdsionas p éeugh guspredsant” bpgaese td abilitpofthe individual

drAéebggn o??ﬁdb?é&s@é l"ngleﬂé( QREN & co?r%bﬁcﬂlssdébfhldg&hé firitative

s e S 0 o ARG gilatysy mor
Immesnﬁnﬁtrat@su'lef@snm and spoliap tham reyoAtoRs that gentaindg mg of (-)-
niekthol, #He radnominormbally Firesenbin @ RC pieperatithGE Thersite ohNACEay

=&£ m(éc{.& .eHo%wkatyeoﬁJéﬁs PEREBTeAGISs ofthe BlsSspREnhE4 nerve
n

8Pyt i ot Yk imﬁ%%r%%tééé PR, o flapuns e
indiatiesioneals fot eaugh comingrin fromithe affeseris of th laryngeRHoach of the

vaguso Jihe nef effebts iatithel gough signals afeast Ienbasper@iybsi as dfritating or
s@fﬂéierflt'té Pitiafhe kbuhhefidk. SotRbd ftdsiBlRUndcnahise GANACE defion on the

ug%?r r?%olrsggamgé to dmé?t{g (&%groﬁgﬁ%dsn%?){h Jﬂh?&l& dan-mﬁ' tcf‘ ha'dﬂce
alpupy YPST-reastivity ar BypesEesPaneinieRyto 'nfé%mm#@fw rRgdia °Eso
scratching and rubbing, activities that exacerbate the

Vllillfgghﬁb&’ Wthé‘figatﬁfeﬁijéf%trﬁlod sahhfic obstrlitive oM driapdisstisks, the
Ioegrag? %&a&p\&ﬁgﬂﬁ% rﬁéﬁﬁ% Sged' i %o&énﬁ%ﬁ)c{n v(nﬁ\r a F%d%ﬁo?éobﬁtor

agenistisueivas fegnotarol tau@ﬂmﬂammaéwg %?%%corsma SUh i s
batathetiasems) 0P mearmlmnemmdamagoﬁﬁ%maswmlum tog tiotropium.
patients, respectively. Therapy includes frequent

PR LR B E 5 T R e =

delivered in an ointnent to relieve skin disconfort.
Meithidis dorl opntraliirgdnfillenza epidertics askinsited hastrategies suaqh as vaccines,

idofdltiblY 6PRfeStel ifdiAduafs (Qﬂﬁaﬁtﬁ@) | Zhite (38/of MRUMIkit S iflibitors.
V?rgselésa% g%n Tot dtl'%oﬁflfe Dtgd host vi gggtﬁpel?io? Qﬂg ﬁ O#a‘f‘@oYes droPIets and

uctiton sensa

inhaigplersizad; matarialy, l@pﬁeawa ig Pt a;ﬂhesacae&\sﬂfa%sn ek chHtg‘}ﬂ”ﬂ@"g
ocaps frequently. t A eoreditipatsandempgnesuallp beginsd viays after irdédion and
caiish Ry pérsistfoPPwedide causes of airway irritation and
obstruction are nultifactorial and include for acute
coughi ng% such conditions as viral 30 or baﬂ

lmseamt%ﬁ vaapdelferastimating risksf infection frogy reppirable %%99@5?- Nicas et
al. 4. ICooupetional and Enbieonaieniah ygiehe Brm 43 t54) shdwadthatsthe potential for
wi?&ﬁabbi RSintdibornbPpatogérnd édlrééiﬁ cbREiafddt® BbighTrad@Bh¢ld Ishiibesn

'aqﬂxét aosr}%le ﬁg%@g& |ﬁ%h eegnf:log&# %:pu Q ZAr 4@“0@ AaH ect 72% of

sease as | sease

nasewwg s (N, B, e 20 SPIRRTIRISSY GLIPTHSE Jn BB, A, N.Y
Acet foiances; 362a5:5F, 4080)r Fhisainlt individyahwas describad apbaving a “dry,
bfzaddolghat t he NACE conpounds gate and over-ride

sighals of 35 airway irritation and obstructi on and

thus attenuate the sensations of stinuli that initiate
Use of 8 peisht NAGE crrapeyiidAsta cqugh suRRIRpRaBt tofrediige virus dissemination
apth mpsngissiorsin (@aonfliente epidgmiaish hew gorgiept. St mah baespeoially useful

t@Rélp }nﬂﬁéct RéalthQdFRdrs whb SreBiSRfebRd liriividUal) Coughliniibitsh magbe a
ggng'a Stﬂgae %‘iﬁ(mtq;lral infections, for example, as might occur in schools, hospitals,
or other areas of crowding. This method of restricting contagion and spread may also be
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coughing is reduced. The sense of airway obstruction,

however, is not affected and voluntary coughi ng can

be readily initiated to clear the obstruction. 40 -31-

A descriptor of the actions of the Iong-acting NACE -

compound in cough woul d be as a "cough antagonist"

and not as a "cough suppreséﬁnt because the ability

of the |nd|V|dual to _cough is not, suppressed., L
apPlid 19 AANOBREC (GSBIOBWURSRIUCE 28 SRRPITFRY DRERL Yirupofhingirus,
andenopmaviowsest hat initiate involuntary coughing. The

actions of NACE are qualitatively nore 5 intense,

el [ S%ﬁﬂkﬂ g than cough drops

v g?_to}é %tcf;rfbnNéng %3 §gﬁr%’é’nt t he maxi num

normal ly present in OIC preparatlons The site of NACE
Menshejater dokeccd brantisreprasent anpedximately 26¥<af the Gigarettes sold in the
Ursited iStgtes.Ofn dofife cuntias sk 48 gRPhilippies, it hay bdgs high as 60%.

WihiR H{&JM{B& StataE, 6%‘3/ Sfr ﬁﬁ&an%%ﬁéaﬁs bRd 8% o?’fl\ﬁﬁt?&rﬁ&i&é hen

or atten
madRP g et stoe e S sy o eriicl e sl SpALE
dqbberateenamewmihe digrrettes to stib-populations with th&me%s@ag fhat
méntholalel ciyafetie areN@Ehedithy and medicial, (1) R:bblanﬁ(llemhﬂ crigp, fresh, and
i8R [ er

roR BN Voubu, fl ehd i, (S BtpRal ool oper

respiratory tract are to di rectle/ rel ax bronchi al )
Inphemeacericat methods ior smokipg cesnatien therapyegne objective is to deliver the
sengattns lof thetdigarétio bra horpinhalaimronte] hetise asoitiing the toxic effects of

tat aﬁd MbMoxi h%‘i&& &ésM%\eﬂ db‘rﬁ?%uh@s &msﬁﬁveaﬁdmﬂéy
e

e e e SR et B BRAR s
refreshingfzelingrin e wa'aiaeﬁsamdelmﬁéeie'myér Fugbgsmioss, thajayentive
cdngpommdemal be @ambinkd with hicatimedrashelink ueratiaer hicothrss receptor

gZ:mélib ?osfonjﬁ%t dss rattc?gotﬂ réﬂb%@ﬂ{é KHréh faSe Rt nicotine, and to
i B R i E Rgate i srorts af & oSl ostele, e
detivery mstrdsireay\eg  lpgengep Fhawing 9idn| SOFRY. PEIOBRleSyrp, gargle,
meythetash, €in, ar @ dandy desthnid fortbiott aglirsofthe muesuswaerobranss of the
mbétﬁ'aﬁ& 'oFH'thFynk Qh@ﬁr%gcdaf‘%é&ﬂiéﬁloﬂhe%&hﬁé‘t ine), and

t he use neuram ni dase 1nhibitors. Viruses are shed

fromt he | nfected host via expectoration of |arge
UspipiLiopg-éstingiNG GE derVausael DysohagidieadMaldse ed materi al s.

Sneezing is not a characteristic sign of flu, but

It REHSEENGhowR ?&%&eﬁfn%%%nﬁméﬁtsé@?ﬁs{)ﬁ:ﬁfgﬁ@vo%%" ESUHK act
a8yt Bntaldle aft inelme iy voris it FaroxaRbe,
ginger flayaresh grinkse camndy; sap seuntenthe nguseacs piqtign sigkness in some
indivitbaig e ke NANCEanmpbundi(canl also( bk utizetfpasuchrapplicatiohs, and as a
mé&RY4 bPapPRMeduppiédsiene 2: 143-154) showed that the

potentlal for infection from airborne pathogens is
rectly correlated to _cough frequency It has been

UWGH-&”@‘W&(’"M@?ﬁéWé"Q%&@?ﬁM eBh an encl osed space

for 4.5 hours, can infect 72% of nei ghbours with flu
Hédvgﬁess% Q8hed HR%rf RbABFRAS PSR, dirfib, Ridy I r {ammrh'iure
| ra'ﬁiag lon,; & d’iF"\;gé dee! g§§§‘$‘%’e‘§§f sgrdé%gsg‘% 1@ es {o regulate its
temperature Fever occurs when heat production exceeds heat loss and oral or rectal
and ear temperatures rises beyond 37.8°C and 38.3°C, respectively. When the strain to
regulate body temperature exceeds the body’s ability to adjust, heat stress can impair
work performance, morale, mental alertness, increase the risk of accidents, and lead to
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35 brassy cough.” Use of a potent NACE conpound as a
cough suppressant to reduce virus dissem nation and
transm ssion in an influenza epidemc is a new

concept. It may be especially useful to help protect
heal th workers who treat infected individuals. Cough
inhibition my be a 40 genes38- nethod to limt viral
infections, for exanple, as m ght occur in schools,
heatygiatediiinesses: Ibhascieen faund that oral doasisiof NATE; compsundsg ugially
MdPé thiah Glrhd) vilk BrotiaeH cUBliRY sbnationa th thie wippérhedte Thask effects may

@R&tb%‘a{no mB@Fa"t\ﬂS §Qﬁﬁ%r§ if fri ﬁp?:%ﬁéﬁfnéﬂtér&'%ﬁét Sr‘rhgé‘ défivery of NACE

viru
PR3 nte hesBocand Bpto taRTEROlRCe PR TRIF3g BRY R @ method for
copieg and telieving:thepyoblanspifevesand b@?ttsb' B8cco brands
represent approximately 25% of the cigarettes sold in

%hﬁﬁvy H“TJ é’ta%%tﬁ of bﬁA@ﬂé%b&%P oS5 B4&R as the

|pp|n as 60% Wthin the
United Stat es 69% of African-Anmericans and 22% of
Infemuletingrtoriealrandore icampesitiong dhe fongactinhNAGE gampound may be

istoRdoadted into & verielé krak by tsff@niaranérs oahby cdntdie dtteoacti®
,,Qﬁ%&igﬁgat e marketing of the cigarettes to

popul ations with the nessage that nent hoI ated
cigarettes are: (a) healthy and nedi ci nal cool
Suitablp foreplatipns, far examplgJacludegampositiaes Sl{CB)aswew@hf%?rOSO'S
powders, pasted, otionsy inimeeds, eredimé and bintnsgnts; iahd cosrhetic preparations. A

vﬁ&@%ﬁ‘% tvbﬁnél'es Rt ﬂéoss.ﬁf.\l{)lg r&eﬁ@ﬁﬁ?h@ﬂp&ﬁﬁﬁ phitieiart &S&lﬁi’h‘wolved
PP T NESng SoleS; e o, fnalre . B vehies
inghadieralln mpd &ty suchasdwdrocarbon ails, salyirsic AiRohelti eRciym °f ﬁ'égneswm
stacpate cfatheadidresters, loagpbain disoludls afd silidone eils; finely divided solids such
aSWREH bUbe; mtboﬁuhs hV&’BEJ}%nsSStﬁ}ﬁélkhd)ﬂatGFal sEsyhielictetms.

cigarettes by providing a prolonged refreshing
feeling in the oral cavity and upggr ai rways

Suitablp formylations feetherpral ﬁﬁW@nd H¥aplooR @%amRlS, iREude,FamAostions
such bs liquids, poeders, thisibts) filing er pasteso tUoaengsis¢which arer alscegaiied cough

d@Qp@&Q&He%t or pa%@le&%@pﬁaﬂé&@b‘tfcfal GR8hERRMs USedRithat BidUEE

SoU ISR R R Sl P Pt b 1o b s Ty Madominanty
ofaninest vgh@[ga garggrr, ef Ql@enq—mne@@pal\pgpgt isinterspars \yltlwéthg carrier.

Thedezegge willdissiolvg whemplaepd iythe arml cavitly thessbyupleasgiag thiegnedicinal
dﬁBHlt dOMR&t I mby Edthe B coRtaRARENthE 884128 @flthbMouBvhid et Adypical

g5y AR s 6 A e
foliomingrgubsiageasarrital granpitals serbitghyragititaly isemalitel, maltokiitoh iactitol,
andp-ikedrgluaopyrarfasidosarbitol iFavotipagentsstichimsttise swésteners,
% E&érﬁ% sLE:%}bgéSo ‘%ﬁuﬂa}n C R bE haddd tom%y 1450 R Indix is

L5 diffogy g‘é’%e%%i%p@ RRETNELAG3r %, AFlygKtig posnts, and
l@tzmﬁote maythe mgd@ddhe mixture is ther korapresseq tg fim tablets for oral
administration. Alternatively, the active ingredient may be put in a chewing gum

formulation. These methods are familiar to those skilled in art and are described, for
example, in US Patent No. 5,322,694 (David Sixsmith, Pharmaceutical Lozenges) and
US Patent No. 5,846,557 (Eisenstadt et al. Chewing gum containing cough suppressing
agent).

The duration of action of the active preparation may be further enhanced and localized at
its sites of action (for example, the oropharynx) by the incorporation of mucoadhesive or
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i ndi vi dual s. The NACE conpounds can al so be utilized
for such applications, and as a nethod of appetite
suppression. Use in Long-Acting NACE for Heat Stress
and Fever 35 Heat stress is defined as any

conbi nation of work, airflow, humdity, air

t enperat ure, therrml r adi at'|36n or internal body

onltlonthaé rains the body as it tries to
‘? pelYeagant véwae?%ﬁn?%vespéb@?df&ﬁys? are, fas @xgfagle, described in
aleot No 838524 dB. Ja BabrokzsisQrahlitpliicomutoadhesivectampositionk) and US
rezténtma S62,863 £S5 Manfelé ebaly Hsadhésivé canpbsitons Gnd methods for
st minieats fiopd il Yl 4t ggﬁ%%ew%&g% 8By
B, ool VY olen o efsplipctive
ingredients isthe ioral pe\ayenawmmetmes bé lmm;ied @Mtcbemag dr $walldwing of the
loZbhige her dY thiecdatir€siof HydRAISS fithe outha A IRRRIFomfladntférdelivery may
tFlér%foré’I pe gl%fé?gblm m&%ﬂ%ﬁunc}é‘wgwaﬁg $BltRe ¢ slaﬁ\@tu%eggﬂer

ro uce

ka0 SRNong poTiRIRRe 2o hiske Bleahals; Gleladeitnn sigars and
the: liken eThepe liquids, pfiensteriiiyation dy filtration, snaydel dowdingd oithNACE
presepeaiinets; flaviring agentb, cswveams:lamhaw Gibsanzed a6 ResrvbiPtype of
&aegaf %téﬁ%f ?g 3 ;Il'%*s‘u tEﬂér \rﬁthCaO&PoB&?%fH% df% éﬁ% é)[}‘? frb e‘umt
58 CoRAPPRFUEH SRETR RS AVBIsh I CORTHHANC 1 EGTRg, Unice
Gaperation in SgndrgintcidehaAiBAs has unibeqeesioniranh packaping methods for
Volungesast ity O¥ARE. AP ROMMY/MB okeof alNACE@8mpeind Wwélid Bé an ideal
f@mY 8 linfkt R sddeadt thdse! vgﬁlﬁ{egs u?‘? Qﬂgﬁ'l%ﬂ\%i N&@@ E%Eound may

tlve
S i 86 Witk B nehll35E R bl ek tlchans U s o bronchoinhaler
sél‘éh agtﬂvse"-knpwmmse plalﬁdesthela.fatl ons, |ini rrent s, creams
and oi ntnents, and cosnetic prepar ations. A 15 wide

y§|‘dcﬁ$é’ tl‘%floﬂdigétﬁp CUNe J:A tyael@o %@E@J‘?ﬂt@ the'SkiN Using a

tl.cular O UCt VO ve

%?"8 AibaS ote RS §Pt8H o deliyerfbe NAGE campound to

ﬁ'f"éaTthﬁeth‘ieaeé!sed M@E gampoiridds surpendads disseivech and/or dispersed
slo;asno) bairbaontant With theabwélettd. CSuiable isWesietiesandiided pdd that may be of
WEVER SﬁhéHWovér‘i ﬁﬁféfa?usufaﬁ? :gé li?'n?tl Fl%e‘?r 3[{1 3 Oc?? fawelefle or
RS8R SR ol deiYegy B B g P bologicalinaciVg inasedanice)
reaninghatdhe skimisisubstantialiy rrwd-catg@ Stfer dnigs, sasmegeuticalerferbal
niegiicindsetraditidnacmeditiies; add abive dbsmétity ingreaisnts Suitabis fod thpical

HRTEAQSS e Ao BRURLbIASH mh]? 691%@9 ugler s, tablets, films

or pastes. Lozenges ( are a so cal l ed cough

drops, troches, or pastilles) are pharnmaceutical
"d%gwﬁmpléﬁeﬁﬁhajm acing NAGE compaunssmay be ingpiothted intei towelettes
ferireatingathe @geing gkiand trielr thakkin Aistomiofte bf Aameca@®uirs fever,

hySSHHRARE, fﬂﬁ@eﬂ MBS, 'yléaﬁ%h OltioRd) rbdiRkA, pY‘Sfb'clSJng%ed skin; to reduce

WS b Ll for RN O aep o AU At
dpimatils sehorhiric deraatitisamucysitis) efvilisma; of psesiasie; anddo be included
with athesr derimatologic agents such as carboxylic acids, antibiotics, keratolytic agents or

combinations thereof. In order to achieve a prolonged perfect cool, the long-acting NACE
compound may also be combined with icilin, a cooling agent that acts at a molecular site
that is distinct from the menthol site. Preferably, formulations are prepared with synthetic
compounds that are at least 95 to 99% pure by standard analytical tests of homogeneity.
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agent so that it may cone in contact with the tissues

of the nouth and throat. A typical diluent, carrier,

or vehicle may be a "pol yhydric al cohol" construed as
describing the follow ng substances: xylitol,

mannitol, sorbitol, maltitol, isomaltitol,

maltotriitol, lactitol, 30 add-

_IR- l?hnke q%guco r anasi do- sor bi tol . Flavorin agent s

g @hiliyof § Al cempoynstia imparkcooling-ang refreshragnt in a
tewalettermethoubstinb cousnl deiditationriespecaliytotthe eyes), iF A advance sver
cOfrémtebdtneBgy on aoduﬁg bgerd. ym%vﬁnswaedeﬁé%mnﬂ%w §b™Mcohol

(ﬂ%&ﬁi derft r{a%g o'i‘%sﬁgl@rlagﬁaﬁgg %%Brohg%éoﬁggor%eqﬁ%r}o& which is
FTSHEILAS.A palYenbanElor achaling agan; AlSpHol RIopusaRRolis hon ihabstracts
hgat frapeits enyironls duiing resgpdationu tThe rawbable of usinggshortdain carbon-

dlooho ireduch formllagemns lﬂﬁdﬁ Qﬂfel@hﬁl denPirates tiséestdmha@cuses irritation.

\@ﬁ%ﬂeé#%ﬁ 't&n@étge %@ Sééf EQF the {I%hoﬁ%@@ rﬁat? T8 ?L\E
S{i3on @ iy 7T, SRR QugalvEIol e elber pdlerts aded
t%\dlelettaséwpwgugﬁﬁmgcmand|cnghngcalag>hrn$alpﬂle@m angl eyagent ) .

40 The duration of action of the active preparation

Ma?%(el %ﬁbé%%ﬁeé i0 n%'%@ﬂ%ﬁ@Aégggrln &md' 15 Q’B&] ?%E'io?we?ét{eeﬁhgﬂ for
SXeglP ‘B*S%{WRRﬁ %@sadwgm sially aluatle i mowater-aging fatigue
ang &wrodl&mﬁ\emem!Mlesneaw \dgilabée Mreaampbstoauombat tiredness from

lshgavapjoameds 61okork Bt hét enviforii@gnent No. 6, 638, 521 (D. J.
Dobrozsi: Oral |iquid nmucoadhesive conpositions) and

US Patent No. 6, 562, 3 Mantel l e et al.
Sﬁﬂ’%@%@"@%@’(éﬁ”ﬁ%ﬁ@”;ﬁﬁ?ﬁsﬁ%ods for topical

adm ni stration of active agents). Typical adhesive

T Ipeiscibt findings from Wumeﬂfs perforsl 6h the sKiA R Summkriiét in Table

1P3ﬁ1é ‘Blahéﬂcfé?e é‘cf%l dr Wu tﬁé’tﬂ\gtmﬁ# b&ﬁpcfu%é ﬁl%l HE 50919 dfation of

t
agtb%'é? r}af;aﬁs\égcﬁqfrﬁgag fy%ﬁ'étﬂ"?{beo?rgwalcﬁ\éw ng of the

| ozenge, or by the degree of hydration in the nouth. A

I|qU| d formulation for defapigfy nay therefore be

e oRhEy et Mﬁ‘”@%‘*gg of Eé%r@éﬁ«%giﬁﬁ‘(qé BoHiBbhds with

containing polvhdric | odextrins, sugars

and 10 the |l j Thesg | 1 ui d¢, “pérfest” st eril i zat|i dhetdfpr
Chehti¢ah Cla®s, %@m%@c ﬁﬁ g W t heodRh@sef vagyees, >1 hour at
flavoring agelngue sql skimefdacean de)é)gﬁghcg 5 pleitaeey fr04‘8I am

raservolr tiyne of dtorage coptarner g.——a pl as.

demozackeg Wit h gsdrcppeyegype of pgeni ng q.fofrcm U};gst

dodNAG@onNt aijners such as’are readify ava Iab e

CAGRIRACEAI Ty, FOr exfanpl e, Unfcep Corppration Imn
SapdRRiify || dares  USA, vatiableun| t - dooe coht r yes no
aging nethods fqor 15 voluhes of 0.3/to 0.5 M. A2

t 6)-p6nthal m| do¥es of [a NMEE cofpoum®@ wou| d BeSan |i dedp

f 8bmwholunijt domsage |at yéese Vol upas of delyeyery. no

Arternati very,theNACE—Ttonmpound—Tay—bedetTvered
with a nebulizer, a nouth-sprayer, or a hand-punp type
of broncho-inhaler such as is well-known to those
skilled in the art. 20 In practice, the |long-acting
NACE conmpound may al so be applied onto the skin using
a
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towel ette that is of a construction sufficient or
adapted to deliver the NACE conpound to the skin.
Thus, the desired NACE conpound is suspended,
di ssol ved, and/or dispersed so as to be in contact
with the towel ette. Suitable towelettes include a pad
that may be of woven or nom¥oven material usually in
uni i spenser. The w ping of the towelette or 25
C%@U”ﬁé?dggp§kln results in delivery to the skin of
dermat ol ogi cally active ingredient(s), meaning that
SymthesikbM N-AlkyscsnsorPAmmol AcidEslegat ed. Ot her drugs,
cosmeceuticals, herbal nedicines, tradltlona

i Gin active, cosnet abl e
SRR o FaBS e BST eblbs o S i wir
theraprraprieteccidechiogide,| usuilly io thet rraggnge eﬂa swtablq fmgptat:fpr hygirogen

chiéride, anitheodd bery: eReessf tHelfsedintine bndrdtHep base:; kit driethylamine.
treating the agei ng skin; to treat the skin

Th o R eBical, TSy a0 2 Flibia TraRE soiYRtE Bl YbEdihg on the
repmtb\m@éﬂ@g@w chiaride, m@v aleelbe cammietheutdn 8 mixsdAqueoe/organic solvent
systemnlinmihich chss a bymeniehtiseseticsodilth bicadoAster, al | ergic

or contact dermatitis, seborrhei c dermatitis,

|th the orl s: and, to, be.l

THS S{ithesis domupengss Hled R 53 earoti ghiBo it B AppiEriate
apinocReid egtaridsrivative sTh¢<e¢l cllpdsi, or eajenychieride, may be obtained by
maayrettalds RNGwh toathe aft. Ab anexafplef (ARBIBRVEBIsapropyisenged

ni%ﬂyfc?&l&hé& caﬁoBﬁyl ) ﬁdéﬁg% fﬁ% W%m féllowihg
a(p

f°ﬁ%%f%3&?§'.°ng%ﬂ¥‘ém°t°hgrdw Eﬂﬁr?n%re%emwﬁ%
mefhyleyclphexybehigridg; nexdpreparatiepithe Gegpard frRacedt aiid garbonation to
yiekirB-isepropyl-sarnethyloyvibhekdrad carisoxylid adid2 a8t fifdlly reéactiefrwith tidony!

chdnﬁﬁ@@dﬂe%ﬁ%x*[lcﬁ@hdg ests of honogeneity. 40 |1
35 Thé ability of long-acting NACE conpound to inpart

cooling and refreshnent in a towelette wthout sting,
InRIAerge aveid prableremwith-thp putifigation efdhe NACEaegpound itds)
adwuimtagesustosnsuredthat ¢ird thioagihohidridg ysedfoc thelprepratiparf the acid
cmr‘iﬁ’é'ls Heéﬁﬁé-@fsﬁlfe% Hefd?& Ué‘é‘t)\M bR rAhQ Nh@E compound, it

il 5
v BE o R A e B A i 4 U oSk R bt nprit, o =
elgvaigg tﬁ@mer%thr@ﬁ@‘r orgerctg @veid graageeeftfree/anv@mwth?) R prasiyct.
cooling when it abstracts heat fromits environs

SU&H inBho8Y éfpélf L%‘ah f?\e rédtfiod E@Mﬁ’%tggfcoh\ﬁe‘rﬁ&w §rm76rtto %Oé\él Rertain

lons 1s that th
mﬁq%'é@% ?red‘éaﬁ?(ﬂ?‘ﬁ? 538 tp'??esé{]@g "hﬁ% uses irritati on
When such a towelette is used near the eyeball, the
Mahy siesititutetioamiso acid iebtetsemay be eptained frofmasommestial domrdeg such
S@ﬁﬁtﬂehch C&BPRRLouR u,q@l VJ@P\O IFor @ﬁﬂnﬂé h&fcoking "eﬁ'@l &&Sp-alanine

t owel et
e‘ag'dﬁgu i aﬁg'% amm '?‘53{’8%{"886 p‘m%Sr 8%4?\7@'& m“ﬁﬁy' ﬁ‘&’ are listed in
the ROBRi2H Aldrsh CatalegaThe MECOWEOR D-alaRie Rk asterds avaiiablejrom
Indofire@hamitals, ) Hillsbofough, KX aTie acid vhieriedy paactsd with théne
aé;ﬂ&&naté"b“no%udee%%?% folrh the/ RABERbRpbiinct OUNt €1 - acti ng
fat i gue and to produce al ertness an i ncr eased
vigilance; for exanple, to conbat tiredness from
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15 long car journeys or work in a hot environnent.
Summary of Experinental Results from Bi oassays The
princi pal findings fromexperinments perforned on the
skin are sunmarized in Table 20 1. The benefici al
effects of the |ong-acting NACE conpounds are the |ong
duration of action in the aBéence of significant eye

%P@'E%?P [ 82eopfotyit: Rg’eﬂay?%ﬁqu%r AR wi th et her
2asapsepybotathylcxsiohesaneacatporylic @cio| (B (g-oxo-

tét@;yﬂmdufanatﬁ)-ﬁam)for tongue skin of face Irritancy
experience 40 m  Long- acting NACE yes yes yes no yes

SRttt by froeaddeiuss e BB MdiEh poemipalco. 500

n}ga\gaﬁq;ssqg\@d nq;ﬂg mLchethygt rrendils sl doulle-distibed water. A pinch of the

&ta%ktyhmmobyﬂmiﬂmemrwdéml ole&aiLaf p-nrenfiydyl Esride vafs théreadded

et RBALE 1@%@& tﬁ&ﬂ*l&%ﬁg We yya sﬂéﬁ& Bertigfit

r ;Egvﬂ%étwcee 0 PRRGHRRLER Sisdfef il siyeCetats; Basoc Wi double-
distifiest water ang-dried oveisagliume sulfates xhesgartic pha@ema@éhmvaporated

underaaduded préssa, to giell the finalprdtubawhith crystilized abobnAémpérature.

The Bkﬁé&téd’m@l%&ulbﬁﬁaé&waé tﬂeﬁc&”nhﬁ@&’ﬁﬁmg%é’?r{?cﬁo&%hy &5 the

a@#r tr'olq" e% |ngge%rén§g£ef$€e%t%%{c € n a m xed

aqueousi organi ¢ solvent system in which case a
Syotiresis ioE 24 sdpaupgl-5-metinicytiohekarcbdoayd-Ald ntotBy BstBesi s
J A A
;@W&g@tﬁgﬁm SREL e Bl R ol e
d ¢ 6‘? car bonyl chlori de may be obt ai ned
15 many net hods known to the art. As an exanple,
D(AlRH%ﬁ@teﬂhydmmpg waS obtainky froprcAidlictx@ienicalCRQMy0 g was
dﬁabbméd HesifL Bi’eﬁ\?éthﬁﬂarfcf PmL(doh?lgﬁan \ﬁatgt &nd clfb%fed to $°c A
or o ol s Rl 86t ol i ves
pdd Eﬂpm&exﬁﬁ owad by 2 mé -of frigfhylamies o lympé @f whltec precipitates
ampaagerhmdhe eagen; whichiwas stirediavemight at ropmetéxdperature The
precipR e vRiRYdissaivaE With |e9')913£é&'5?§ FRhEGWRR UYLBIS- dRfilled waRdtYand dried
o(lér%%lijl.% éu?fg{ét 3 o\%atnpc phlgse w\éls then evaporated under reduced pressure to
yield the final product (2 g), which crystallized at room temperature. The expected
molecular mass was then confirmed by mass spectroscopy and the absorption spectrum
by nuciear magnetic resonance.

Synthesis of 2-Isopropyl-5-methyl-cyclohexanecarbonyi-p-Ala methy! ester
(also known as: (R)-2-[((1R,2S, 5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-aminoj-
propionic acid ethyl ester):

D-Ala ethyl ester hydrochloride was custom ordered from Indofine Chemical Co. To a
stirred suspension of HCIL.H-D-Ala-OEt (11.6 g; 71.6 mmol) in 100 mL of dry EtOAc, 21.14
mL (143.2 mmol) of Et;N were added and reaction mixture was cooled to 0°C. 13.2 g
(65.14 mmol) of p-menthoyl chloride was added and solution was stirred at 0°C for 1 hour
and at room temperature for additional 2 hours. The reaction mixture was diluted with
EtOAc to 300 mL, washed with 1 N HCI, 5% NaHCO,, and water, and dried (NazS0,).
The solvent was removed and the residue was crystaliized in Et,0 — hexane mixture.

The purity of this initial product, by HPLC, was about 93%. For additional purification, the
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20 chloride to yield the carbonyl chloride. In order

to avoid problens with the purification of the NACE
.compound, it is advantageous to ensure that the

thi onyl chloride used for the preparation of the acid
chloride is double-distilled before use. Also,

dependi ng upon the NACE conp3tund, it 25 nmay be

advant ageous to run the reaction with a slight excess
pesdugtpasissgived inotQrel. ob isopropardl end i QML e gistilled water was
addeik isopmpanal wekslevaparated ind pReipR4ate Ras filtertd off bhd dfied in vacuum.

TRE ARl producisiliity B/ OIS wak >86% USrield 4.3 § 976962 ity pdint 99-103°C.

encour age conversion and/or to avold certain

inmpurities are well known to those skilled in the art.
RS tuted amno acid esters may be obtai ned

fromcomercial sources such Sigma-Aldrich Corp., St.

Th@!!iin&a_cﬁ@-NN@ﬁ-cloﬁf%uWhﬁsﬂ ife 's'i‘éﬂilﬁtéaf&s ?%@rﬁ'
iy, i e or LS S, S e st
roqpntemperAUrg) dri ch Catal og. The p;recursor, D- al ani ne

ethyl ester is available from 35 Indofine Chem cal s,

FEPbioasday bl B ki) BpprdkimaldE3Aah as Rlirdd & ai?%oi\f%@‘ﬁlﬁ g of warm

li %Eq%%ﬁ}grﬁﬁlg{n?&{é kf{% %ﬁﬁ{%@?p@ﬁ(‘a o%}vgls OIInE)menQ.r [ﬂ'né egact amount

was adiypled 59 that theemelpr equivaleshwasahash 3D AANNM-LAfter gpalipg, 40 to 70

mE?’mi\ﬂg§Md oiném_ent was pla;jed gn the ?}ﬁ{ a Q@ic stick and appged ;&J‘ the skin

abdVR t %g%ni ,-drﬁtﬁa?ﬁﬂ n1, ahdRketarto APlohe Rsbldbtal folds,
- (2-.0X0- trahydr o-furan- 3- -amgde): 5

AR M S

fromAl drich Chem cal Co., 500 ng was dissolved in 18
Thg interethhgfthd subjestisle kib semsatiouwaeratidsds 0, 1162 onatth: 0 4s no
charigeh1 aé sidiﬁ_:odﬁ%s@,' 66|‘H, gﬂ{lirgyﬁh% é%%érvadlé'ﬂr %igﬂgl gf’gicgﬁ&@.?gold, or
e e 2 BoIE bl o §9 he g s fof ol Sepsatig were s o
T8 minyiess ung dwa pycceativeaseen ware obtained o dhe fasHiteishewn in Figures 1
anthe) gre euérpgeddivaluesasf 4do Sseparaid trals In thé byrae etddddual. VEretath are
plbté{é@ usley Sigmabibi® '(§)Ifsltét|sﬁbﬂw§/%§ Péinﬁﬁghrﬂdért/oz @g?\ﬂ%h()j 59635 Q@})othing
i 00 B A A b R A st

crystallized at roomtenperature. The expected
Fortests of initannyseantis eybs; thedntirientwaks ipplisd tsthe periérbital skin Yupper
aRdRwbhéyelidds &1 él@rﬂ aﬁ?&ﬁﬁ ¥o‘»tﬁé R¥erAtah®as), IROMe subject asked if
BRGNS PBencol abkth, i pichsiest i eun sampionds rotiseg o
neled ap being BresrpfRRADEAN.

(R -2-[((1R 2S,5R) - 2-isopropyl - 5-net hyl - cydohexanecar b
TSt SNHri@ Actioh WRR tHnCasAkd SmE® fa¥ibh £8hi& of cobihélsAintensity, and
o B RO RS B0 o580 S sy
sufpaseinges ks, Thelcrafion croning. astion Was definggliee hexpitset e ainus
theonedt time. Api inadiive tomheurdds définet adionerthaogivmotrextiead 2waits of
cotifg diter bppiitatién. Of hedquatyLdf thel sensdtioR Wwad @lsd@Rdted: such as pure
refreshing coolness, or if the sensation was accompanied by irritation (stinging or
burning). The quality of the sensation was not rated for intensity.
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t hen added dropwi se, followed by 2 nL of
triethylamne. Cunps of white precipitates appeared
in the mxture, which was stirred overni ght at room
tenperature. The precipitate was dissolved with ethyl
acetate, washed with double-distilled water, and dried
25 over sodium sul fate. The &anni c phase was then
prated under reduced pressure to yield the final
'rfr%g‘uct (2 g), which crystallized at room tenperature.
The expected nol ecular mass was then confirmed by
ArBgrsberoé compaundp weensyntiesized and fisied lWltﬁﬂﬁé?Fé’sUIiB ar8%hown in

é .
gt L
oM ((1 R 2S, '

ester
2-1sopropyl - 5- net hyI cyc/ ohexanecar bonyl ) - am no) -

5
In H&yr%hlihe duratibnadf Iepblingsifiects 'of §dnké l@nc@HﬁdenﬁSé 8!, (--menthol, WS-3
Mg WS SrHre 0j3rle 3V @sﬁbm&béﬁﬁa ik FaVEH URbk BSmpared to the

N
L
&@ Mﬁ@s,i cnfzrﬂ?l é-%%a pn?o-/gfa applogs with §.3, 1.9,
°L§sl°1°2 'VE'VmTDI) of Et3N were added and
reactlon m xture vvas cooled to OC 13 2 g (65 14

ImFiglde ) thepchamiidanfRaturédihal ihfilfonde Sudisle | b Ws- 12,
poRsht S TRP RS t%te;g& gs%gsl srllhog 'iqu égff {l}fe;{(n Ur rgaste#éeeof a

addr t
"Pﬁq%%’am W‘?’i‘? Bitigaen PBSQC@EHECTGMMHW tﬁlmualﬂy @ lactbsé ring
il\BriHtsbthe extra carbor o thnd-cabior énd Diadfigtratioft OF B4da-oMe\atp-Ala-
Offt snaricstiMactegsecthé Barali® biitGoyas crystallized in Et 20 -
hexane m xt ure The purity of this initial product, by
A'El' @oh :ga% 93% For additional purification, the
qigonal dg IniTablgi2.a09 Table1d o ang-asting NAGE sledvasives that

hayra nefeshing mol.dmtbpui skirtoneye diritaneys aresideistified b§ QYOS and
Table 3e\Thp 0rAlh @fd RIBChrialods iafd bfpBcistiidyi | tered of f and

dried in vacuum The final product purity by HPLC was
96%—Yield-14.2 g (7RO/A Melting DOI nt 99-103C. )

JU7Y

Bi oassay Procedures The |oﬁgbla€t| ng- NACE conpounds are
nostly whiteg crystalline solids at room tenperature,
M th the excleption of the Sar Et Ester derivative,
vhi ch was @n oy ly Iwad at roomtenperature 10 For
bi oassay ¢ b skil approxi mately 30 "ﬁﬁ ( §| rred
and di ssol . id Aquaphor (r

Hl d a%@% b1'(()}-!:éawt/vol) oi nt ment .

pi nt ment to ia yi
The exact ameyntO was adjusted so that the nolar
jui val ent was_about 35 to 40 mM After cooling, 40 to

6, gf the solid_ointment was pllaced pDutdten bf Aetigh
a prp%l ¢ stick anJIRéppI :1&1 to the|§kin Lénﬁfﬁmn&t%

upper i P, on tHre—phit-tr HA and—|atleral
i o the nasollabial folds, of test
ser{F-3he opbet ardCHer ati of Msf cpblta 2H= 20

S
LInELEsten@VS8) €. THe 1 nt euﬂg.ty of [Epe SO k@gj;gg sk

sensati on was ratef—as o1+ —2o+—3—wth as—ho

Sar Et Ester (*) Me -CH,- Et 2t065=63
L-Ala Et Ester H -CH(CH;)- Et 8to52=44
L-Ala Me Ester H -CH(CH3)- | Me 1t080=79
D-Ala Me Ester (%) H -CH(CHs)- | Me 1t0115=114
D-Ala Et Ester (%) H -CH(CHj)- | Et 1t0 143 =142
B-Ala Et Ester H ~CH,-CH,- | Et 3t090 =87
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change; 1 as slight coolness, cold, or tingling; 2 as
cl ear signal of cool ness, cold, or 20 tingling; and 3
as robust cooling or cold. The intervals for recording
sensations were 5 to 10 mnutes, until two successive
zeroes were obtained. The results (shown in Figures 1
and 2) are averaged val ues e#04 to 6 separate trials
in the sane individual. The data are plotted using
SigmaPl ot (r) (Systat Software, Point R chnond, CA,

USA) and a snoothing function with a negative
XponentTarwas—used—or—arsg s—and—statTsticat—fit
of the results. 25 For tests of irritancy near the
yes, the ointgent was applied to the periorbital skin

upper and IlE’r eyelids and on skin adjacent to the

fan)

ateral cant anth he subject asked if irritation

S present o gent . Th ity of .the . e

ensation is Mgt raye éugf not eFo° Hg"%gg)ng
resent or absént. et of drug action was
aken as theAThe t0 rea 2 units of cool ness
ntensity, and offset of drug action was the tine
\nen cool ness 1 nt engl Ty drops Dl ow Z, al [ ®hration of Action

ComeuRds;  surpass|{RBg 2 units.{Mhe duratf .
it on vas hiod | SR minyte)

_Q_Q,I_L_ng, action was Hefined as the offset

eHelfdet time. An |Hactive conpbund is de%ioR% =28 one
heds! () d not exceed|B units of 3B cool I ng 2afot8y* =85
lPﬂ'}e‘nﬁ@thQ“) e quaRity of the[Fensat i o IEgehi=

anuech A BHE-e rQF raehl nm cool pess—L-of i f +t hao
UL Cu SUCTI Lo T pot COUTTTOOS T T LA™

sensati on was accorrpanl ed by [ r ritation sti ngl ng or
(B Glenetag pompeundg withirefresbing cpeling and absanee whekimivitation esceye
ifitation atterfasialyskin-o8 Peridbital wpplicdtionsdperfadt cooifpounds wer e

(S ﬁ]?é’n'lez &ar a@grcbgﬁé e Wigidirdeh ﬁslr%&énﬁ% EctBRQX\Qsd IEhown as
% gﬂ% Test compounts were singly app

C{: UW %6 "Fne upper lips at 5 a 40 to 70 ngy dose

of al %w/vol ointment. In Figure 1, the duration of

Exembien @f edrhismings tifat werednidtiogwherg @sfed ondha@skin of the upper lip at

46n)r¥| 'E?e?éeﬂwn, in \f‘gblg 4 a@)lﬁg'a}gg §t(i%\%§- gerﬁﬁo%us-z olﬁpﬁgnrlggécti ;oLys =
g TM(%%c?g‘FrpX% ataling feli Aeuen&), "D Hsl | Ala. OMe and
D-Al a-Oet analogs with 1.3, 1.9, 10 and 2.4 hours of
cooling, respectively. In Figure 2, the chem cal
features that influence duration of action are shown.
W5-12, potent on TRP-MB receptor assays, is not

| ong-acting on the skin. The presence of a nethyl
group on the N-nitrogen of Sar-OEt increases potency.
Simlarly, the lactone ring 15 in D-Hsl, the extra
carbon on the a-carbon and D-configuration of
D-Ala-Owe and D-Ala- Ot markedly increase the
duration of action. Additional data are shown in Table
2 and Table 3. Long-acting NACE derivatives that

-~_0 = F OO - (N — —




have a refreshing cool, without skin or eye irritancy,
are identified by (*) in Table 2 and 20 Table 3. The
D-Ala and Hsi anal ogs are of special utility. Table 2
IRS Formula (4) '-Y-C(=0 -0 R3 Conmpounds R Y Duration
of Action R3 On-Of (mnutes) dy M Ester (Ws-31) H
-CH2- Me 5to 25 = 20 Ay Etd4Etster (Ws-5) (*) H -CHz-
t 4 to 37 =33 Sar Ft Ester (*) M -CHZ- Et 2 to 65
63 L-Ala E Ester H-CH(@@Ble4Et 8 to 52 = 44 L-Aa
Ne Ester Hg CH(CH3)- M 1 to 80 =79 D-Ala Me Ester
*) H - CH( )- Me 1.to 115 = 114 D-Ala Et Ester ( *
H - CH( Et Rto 13 = 142 a-Ala Et Ester

CH2- CH2- tolJo = 87 -40- Table 3 R c?%ﬁ’%n
ormul a ("S), II—QF'R CO(CHi 3.) gon'poun

- OFf (m nutes <)V \H 380* = 78 L-Hsl
* H1 2 19 870 =85 racemc Hsi (*) H1 2 to 86* =

bsence of skin ilrritation or eye 5 irritpburatioméfAdation
AeQaRousgs n or P Mot Betal appl i catipns; al Hpsoff @ehutes)

ool " (N = Meoln Sar . — . Al

(

)

H

C

( . . !

84 (*) denotes conpounds'with refreshing cooling and
2

f

c

l_

T E RN or 1 oe | o] S5 0l s Koo Ga_ - [ O 0N

-GIHQOMe) e §$th y-I-Hc{ deth)-CEQnPMes pieconpBeliretiva hat

Q

were I nactive wngn. te s(cexg)-um-che)){b@i h of t pe_upper i p
tLYs@) +BY B#@rar e |sHo N@HZ@; abI e blt'q‘_é\bl ‘JOC?'

S | I Pl A | ! jl_ t L S+ r\ FaY
t ﬁryééﬂer%tewal = \Jafi pect iv@% = 1§%C| npMe novacive
L-Val Me Ester -H -CH -(CHa)2 Me not active
D-Val Me Ester -H | -CH-(CH;3). Me not active
Leu Me Ester -H | -(CH)2-CH-(CHs)2 Me not active
Table 5

Duration of Action

Compound Structure On-Off (minutes)

Pro Me Ester not active

Examples of N-alkyl- or aryl-cycloalkyl carboxamide compounds that have brief cooling
5 action on the skin of the upper lip when tested at 40 mM are shown in Table 6.



10

-41- Table 4 R Formula (6) CHR2 -C(=O-OR3 O

Conmpounds R, R2 R3 Duration of Action On-Of

(mnutes) Ser Et Ester -H -CH2-OH Et not active

G u(Ow) Me Ester -H -(CH2)2-C(=0O -Owve Me not active
Lys(Z) t -Bu Ester -H -(CH2)4-NHC(=0 -0 t-Bu not

active CH2-C8H5 Tyr Me Esterd2-H - CH2- C8H4-4' - OH Me

not active 1-Val M Fster -H -CH(CH3)}2 M npot—active—

- val Me Ester -H -CH (CH3)P2®8not active Leu Me
Bster -H -(CH2)2-CH (CH3)2 Me not active Table 5
Conpound Structure PDuration of Action On-Of
(Jmi nutes) Pro Mg er Nppot active O O 0 Exanpl es
of N-al kyl- or ar cl odl kyl carhoxanj dg. conpounds
that have brief coqlime, A 95tion H"f‘%ép(in of the
upper lip when tested at| 40 are shown in Table 6.
-f2- Table 6 HN/Q\F\ormJIaU) "';~ O Duration of

Ction  Conpound Q On"Off (minutes) Ws-3 ethyl 5 to
2B = 18 -CH2CH3 & 10 isopropyl 6 to 25 = Duyiration of Action

Compound On-Off (minutes)
ethyl =
- 5t023=18
WS-3 ~-CH,CHjs
isopropyl 61025 = 19
ws-10 -CH(CH,).
sec-butyl . .
% inactive
Ws-34 -CH(CH3)CH,CH3
t-butyl =
WSs-14 15t023=8
-C(CHs)s
WS-11 1’,1'-dimethyi-2'-hydroxyethyi 810 18 = 10
. -C(CHj3),CH,OH
4’-methoxyphenyl _
- 13t038=25
ws-12 -CsH5-4'-OMe
2' 4'-dimethoxyphenyl _
- 13 to 50 = 37
CcPS-309 -CsH4-2',4'-di-OMe
4'-ethoxyphenyl . .
- inactive
CPS-306 CaHs-d'-OFt
4'-p-propoxyphenyl s
- inactive
CPS-310 -CgHs-4'-n-OPr
4’-n-butoxyphenyl . .
- inactive

CPS-308 -CgHs-4'-n-OBu

Study 2

Physical Properties and Tongue Thresholds for Cooling of Various Compounds

The octanol/water partition coefficients (given in log P units) for a number of compounds
were determined and are shown in Table 7, together with the threshold for cocling on the
tongue tested at 40 mM. As can be seen from this data, there is no correlation between
tongue cooling and the duration of cooling. A longer duration of action was not precisely

- matched with log P values.



-CH(CH3) 2 W5- 34 sec-butyl inactive -CH(CH3)CH2CH3
W5-14 t-butyl 15 to 23 = 8 -C(CH3)3 W5 11

, 1' -di net hyl -2' - hydroxyethyl 8 to 18 = 10
C(CH3) 2CH2OH Ws-12 4' - net hoxyphenyl 13 to 38 = 25
-C6H5-4"' -Owve 2', 4' -di net hoxyphenyl CPS-309 13 to 50 =
37 -CoH4-2',4'-di -Ove CPS-30434' - et hoxyphenyl
inactive -C6H5-4'-CEt CPS-310 4'-n-propoxyphenyl

i nactive -C6H5-4'-n-0OPr CPJaBRT 4' - n- but oxyphenyl
I NACTTVE - CoHb- 47 - Nf MBl&cuiat UaAYinfesnaldsS| PrPPoribsof |
et s o <shol o ol g e S
| oGty MpEster WE31) n|A8Ret of ddWounds |Ret e | 0.3 hour
de{ GiyEtrEsferdWMS-8) e shPe®14i n T2 7, togetshLer i5tHout he
| SEEIESGDT TOO T THasa | e TS ot A T Ao
betm&v’? Hgue cool %%ménd thec %Iuratl ot 3o1f c 381‘7?]?&(
| ongéva MaEstaron of arReHh was M8 preci s&8 pABdoadt
W { B-AlomerEst@! ues. 1 239445 I‘ al emf (;orrpc‘zlmd o foubar
o BAEEPEhEr, DO ey hpgot Ve Rt ongs Tt
G yPARELEEET (Ws 5) p8334 0.2 [219 0.5 hgd Saﬂ 4ghour
Est efH€283. 4 0.8 2.9 [1267.4our* |-L- Al a Et |2 er | 28holr*
0. # s 07 touT 267.4 - 25 | 1.4 hour
racemic Hsl 267.4 - 2.5 1.4 hour*
WS-3 211.3 0.2 3.7 0.3 hour
WS-10 225.4 0.4 4.1 0.3 hour
WS-34 239.4 0.7 4.6 not active
WS-14 239.4 0.4 45 0.1 hour
WS-11 255.4 0.3 2.9 0.2 hour
WS-12 289.4 0.2 5.3 0.4 hour
CPS-309 319.4 - 5.0 0.6 hour
L-Ser Et Ester 285.4 - 1.8 not active
L-Val Me Ester 297.4 - 42 not active
D-Val Me Ester 297.4 - 4.2 not active
Glu(OMe) Me Ester 341.4 - 2.2 not active
L-Leu Me Ester 311.5 - 4.3 not active
L-Pro Me Ester 295.4 - 3.3 not active
L-Lys(Z) t-Bu Ester 502.7 - 5.9 not active
L-Tyr Me Ester 364.2 - 3.7 not active
CPS-306 303.4 - 5.8 not active
CPS-310 317.5 - 6.3 not active
CPS-308 331.5 - 6.9 not active

(*) denotes compounds that fulfill the criteria of being a long-acting NACE compound
(i.e., > 1 hour duration of action).

Again, the D-Ala Me ester and Hsl analogs are of special note because of the absence of
significant skin or ocular irritation.
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L-Ala Me Ester 269.4 0.6 2.8 1.3 hour* D-Ala Me Ester
269.4 - 2.8 1.9 hour* D Ala Et Ester 283.4 - 3.1 2.4
hour* f3-Ala Bt Ester 283.4 1.5 3.1 1.4 hour* D Hsl
267.4 - 2:5 1.3 hour* L-Hsl 267.4 2.5 1.4 hour*
racemc Hsi 267.4 - 2.5 1.4 hour* W5-3 211.3 0.2 3.7
0.3 hour W5-10 225.4 0.4 4.444- 3 hour W5-34 239.4
0.7 4.6 not active W5-14 239.4 0.4 4.5 0.1 hour
BfidyB 255.4 0.3 2.9 0.2 hour Ws-12 289.4 0.2 5.3 0.4
hour CPS-309 319.4 - 5.0 0.6 hour L-Ser Et Ester

%Ei Op"‘o 18-Sty RN yl'\fpal ﬁ@he@@?eﬁeﬂvé’s disolved in warm
il %’ﬁ?‘ Yy E‘fﬁ iy Ealn

water sé"LWBT %aé,]% 3 ggﬁcf}‘ﬁatbonl\% f either 0.1 or
Bsi% wtm 11 or 5 mg/ral)n §ix taceveremilliiters f thasessjulipnsiere then applied
Witk aSpetento/£ paper ngpkid jLunchedn Napkies, 6knd Sigriature brand from

%ﬂ%emcg na n %eqplf’@@ég 30.4% 20.8'6h dithdrisith. EaBPnapiin was

y oo e gpyaipe (e dy TIRS, oAt dfpar
tdeeasidng|imvolving: gelfing tiinscdp iLas Angeles, Rglifamia Hi Aamhg%galwzeerawres

GREFEAI @32'(0 (90°F), thede foagleticsiweareiusad tf wipe thediape. Bleasant cooling
’/égﬁéaﬂuo e%t@iiﬁed\ﬁaﬁﬁétg oRB6oUSb Rﬁﬁh@d ¢%Qoncentration

§ egiletgaﬁ. ar&%pogf lerfufeaﬁ Pr eS Sgﬂtowg{ég geye gnl’fatloﬁ:\%g& observed
withsitpergopcersratien.ny| - cycl ohexanecar bonyl D- al ani ne

met hyl ester was dissolved in warm 10%

pg.g jene-glycol 90% distilled water solution to give a
tration of either 0.1 or 5 0.5%w/vol (1 or 5

/rrL) Six to seven milliliters of these solutio
vkﬂ% prerstationsif 2deppropyl- -5-methyl-cyclohexanecarbonyl D-alamne methyl esterin

Aguaphor® ointment was applied bilaterally to the periorbital area of four individuals.
Onset of coolness on the skin was noted with 1 minutes and lasting for an average of 30
minutes. No irritation of the eye surfaces was noted. Surprisingly, all four individuals
noted an alerting effect and an ability to focus and see more clearly. This alerting effect
lasted for about one hour. This experiment was then repeated three days later in the
evening with the same individuals whose occupations required daylong activities before a
computer screen. Again, application of the ointment about the periorbital area was
reported to relieve fatigue, enhance visual acuity, and to increase attention span and
focus. Sensations of refreshment and improved mood were also noted. By contrast,
tests with other carboxamides, WS-3, WS-23, WS-11, and WS-14, under similar
conditions, showed that they produced significant skin and eye irritation and did not
enhance skin coolness or provide satisfactory refreshment.

v-'-

Study 5

A twenty-year-old female was treated with Tazorac® (tazarotene topical gel) for
acneiform dermatitis on her cheeks. After using these medications for several days, she
noted redness, itching, and uncomfortable burning sensations on the skin where these
medications had been placed. A 1.5% preparation of 2-isopropyl-5-methyl-
cyclohexanecarbonyl D-alanine methyl ester in Aquaphor® ointment was then applied to
the sites of irritation. Sensations of coolness on the skin were noted within 5 minutes and
lasting for an average of 30 minutes. The discomfort of the irritated skin was abated
within five minutes and the subject felt better.
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with a pipette onto a paper napkin (Luncheon Napki ns,
Ki rkl and Signature brand from Costco, Inc.) The
napkin was 1-ply with a 30.4 x 29.5 cm di nensi on. Each
napkin was then hernetically sealed in a plastic
envel ope (Foodsaver by Tilia). On two separate
occasions involving golfing tdbps to Los Angel es,
California, USA, where air tenperatures 10 exceeded
Bludy § O0F), these towel ettes were used to w pe the

fSutety PRIfacfAttive gledieits sensations were obtai ned t hat
| asted for about 10 m nute for the 0.1% concentrati on
he 0. 5% towel ette.

5 bout 60 nut es for

BRI e BBize Behpydne L Euula 1) ey s iviog, o naving fhres
COMPengntsita (6R.231@)52 -isapropylA-rethycysinhesanexsartsinyl moiety; D-alanine;
and 2oalkypgdters- met hyl - cycl ohexanecar bonyl D-al ani ne

met hyl ester in Aquaphor(r) ointnent was applied

al rbital area.o
b"rﬁ‘aﬂﬁq Gempiner? s 1eind W EE s fSund Bt Rendralirereanized s sate
S) apd permittediatuseds cosmpticartoilatries\and sgefectionsty. MIS-3 is
rmmmmalnyravailam frarh iQenomd, demmyeenurms/s esgmas%rmh@@nd from

Pilldhnturd 8PN altyBHendiGd atl Qéddob% g ?kﬁr{t MaBufacturer

%%Lg&étlc’???'ﬁﬂ'é) G Pot e bt g Smﬁﬂts ik ey

E@P? t was then repeated three days later in the
evening with the same individuals whose occupati ons

"I‘h@lébécﬁﬂ d&%ﬂoﬁ@& @%Ia'n}ﬁ'et |§ Part Qﬁh@ ﬂlf dial &@&%’eﬂ aspahtaing and

i c
per | or‘ B&{)Q ncg gﬁ%%e\?gua?eéfp)f& ?ag%yt 8- %]"?%‘98‘@5&%@8%'"“ the cell
ciaria byt netdymans. Gridaheded Ralaninsds metabetizasiio sprban dioxide
andwatauamlsats Sensations of refreshment and i nproved
nood were al so noted. By contrast, tests with other

R4 5t B B 8

ST fegraged @@WO&N&PX@;@N# wateraThe alkrastess do netthave toxic
@nteatial o Thils, these oholasiesdiave a guodieafsiftiprafileact or y
refreshrrent 30 Study 5 A twenty-year-old fenal e was
Shgpted with Tazorac(r) (tazarotene topical gel) for

ormdermatitis on her cheeks. After using these

EﬂpE%ﬁq“d?@ god L-&o0wPHMdsdays, she 35 noted redness,

i tching, and unconfortabl e burning sensations on the

Fké D-hohos&rinehasiendTerit, QQ%R?Q%O'B% b? RidtR-BfcRfhexdhe canibxyiic acid

&é?‘z"’%@iﬁﬁ% (8 G G AR omepyes o Formut 2, bears
C%qu%é\h?cv%&@owm !a%ma family of melgeules seoseted by
Gram-tnagattva baBeriz aTheses qudruresehsing signal imbleciiés constiu one of the

fo gchainistisd %mm&’éc@éla%ﬂ corlnﬁﬁlhicgﬁ v&t@nrea@ﬂ ﬁl\é?rﬁﬂﬁ)u b not
Tl e e s e

Ptp8§enne qptonegr@ vgll face severe toxicology scrutiny for pharmaceutical
applications.

The D-homoserine lactone does not possess quorum-sensing activity but the p-Hs|
starting material is likely to be expensive for manufacture of the final product in bulk
quantities. Thus, the b-homoserine lactone compound, (1R,2S,5R)-2~isopropyl-5-methyl-
cyclohexane carboxylic acid (R)-(2-oxo-tetrahydro-furan-3-yl)-amide (an analog of
compounds of Formula (2)) may be used as a cough inhibitor, but it is more expensive
than the compounds of Formula (1).
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Safety Profile of Active Ingredients Many of the
preferred conpound of Fornula (1) may be viewed as
having three 5 conmponents: a (1 R, 2S,

5R) - 2-i sopr opyl - 5- net hyl cycl ohexane car bonyl noi ety;
D-al ani ne; and an al kyl ester. The first conponent is
found in W5-3, a cooling agedb-generally recogni zed as
safe (GRAS) and permtted for use in cosnetics,
toiletries and confectionery. W5-3 is 10 conmercially

?H@b&n%uﬁdé Bmﬁbq%nﬁ@)\’érgmue a?ﬁtéﬂ‘me h&@s&t rddth fenfiferatures.

ri
Btep RmPRns e e %VSWA’?‘@%EN A p8ePqhuated sugar.
R G AU RN e g %m% spifgce 0
thefterigue using ial metalssphtuld gr a plastio mpplicetyr- Aﬁerﬁﬁmgmg:)ﬁé test
SQHERNRE B th@oﬁé@th@%ub}e&t Wi ihstibteti Re kéep thé intuth closed and allow

g{%‘jﬂﬁ ng&mgg fx@@P m%&*m tgmiéﬁgéﬁbsta@lﬁg ah@%&sthﬁéte A6 the back
ot be gneuih (oreBhaRe); THABISESS B UIRION A Atlective Sensabdrk from the
@bath vedscthérenotél.al ani ne 1 s netabolized to carbon

di oxide and water in rats. 20 The al kyl esters may be

Y Rrey 4 Bkl kg éggqhe% -RE h%trhﬂ)?cpétﬂi' te@?er %ﬁ.e&mdsmg

WG oiia 48 (EDZUAR A TR BORTBR-E- eIy e PSR RonyD-
maméprmloemc@snﬁaw@r athybester) aveea gxaptinad. | Eressipres of 152and 4
Ry abaiREticH wéte eRérflinbd GAdBSMEIed tbhesililinaduss ef thea.-Ala methyl or

c Ste Lo iog @é—ﬁ(@ﬁ SEBRI2-1s0B bR hefhy & cloKbx4nEeABBR 4t Rinol-

pEopiqnis_asidgmetdy! s et esten Ahthe 241y Mg fase. g&ﬁ”&ﬂ%‘f’b p’?‘*”“e"
pleapant ads rapiistrooling sengatjons oh dertongusy ReRdiBg ARWRA H-Be pack of
tkrEatNartCH$tBO FoP BB61t3© rhifvibeard bAger] Thebnealeffectivess usually within

%6%@5"%(; opgﬁgatﬁ,am negative bacteria. These

FUITY S signal nol ecul es constitute one of
the few mschanl sns by which bacteria can comruni cat e
Viihe Ip-aralos werecsiearly| raore @gliverthan the iLiegpivglent Atdhe bigher doses, there
Wak b WbolinglsefisationsBdHRst, Mostdikely e seactivatipraaftreasptors in the

.ets?élﬁ]glxé K& e Hlﬁétsok ke suc#-h SAASHRAL Inﬂ'?thla %%r@f‘ eTIR¥ Bhr@iBular sensation

ace SEVEr e

PIRRRVETVE NP CO‘Q Y'f‘E‘&'ﬁ“g enc§50c'aﬁ1%ou5_8ﬂ8 the.active ingredient with
lan @dberiveguelscuie to lpws%@@ Clqm)aqjlﬁp ictheithrgatipay be ga;yamﬁgeous

the DDHsl starting material is likely to be expensive

fB%EeJTFﬁ‘ L gk seof%e E&%Jshoﬁ}aﬂ@ﬁ REPGHse (Qre*éLUn'Ger the curve), the

l{‘%]% °|§t§l“§s ?S @0%3? it gﬁ%l 3rc ﬁing ghagqu ! rgﬁalogs
gﬁsteg L@derdhe same conditions produced coohng primarily in the nasopharynx

(el 1elsB irpthe of f ity dise; thereffacts of inprtholi vikere Ehort-tivesl, ogytheforder 8 to
49 n%ﬁt'ﬁ@? uﬂﬂ%na@cfgs%r@’é}:&n(p%med 9% sﬁl&ht@&ﬂfér%@sﬁmu% that of (-)-

i nhi bl tor I'S nore expensive ‘than t

t
C5Minds of Formula (1).

D-, L-, and racemic Hsl analogs falling within Formula (2) ((1R,28,5R)-2-isopropyl-5-
methyl-cyclohexanecarboxylic acid (R/S)-(2-oxo-tetrahydro-furan-3-yl)-amide) were
tested at 2 mg per dose. These compounds also produced robust and prolonged cooling
at the back of the throat. These compounds had an ester-like taste that was pleasant and
aromatic.
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-46- The conmpounds of Fornula (1) and (2) are white
crystalline solids at roomtenperatures. These
conmpounds were tested as such, or nmxed 1:1 with
powdered or granul ated sugar. The test substances
were applied at | to 5 ng on the md-point of the
dorsal surface of 5 the tong4&-using a netal spatula
or a plastic applicator. After depo§itin? t he test
dndes therramedasticnditiensg WS-5 ahe theisaressine wihyl esteranatogebpth without
the epAla Biericroorifiguralion, ko cablirgVpropeniiesf butithe dartiérief action was
R HO IR arl thordveh doite seibony FHATOTRAT1ASH cofhounds
The presence and duration of subjective sensations

the nouth was then noted. 10 In normal subjects,
the effects of the o-Ala nethyl and ethyl ester

ea‘?%%ré‘in&&éf%ﬂé ggérjs}nokers consurnigg( 3 to 5 cigars

W@é@ﬁ%@%(ﬂg%édsé% - 2-1S0pr.0 - 52 et hyl - Q nec
{55y 1 Tho s 50 SRR R, el B Soahi 4o,

- heteavase spisedas. of Nspmaiaphamstesized by diffiguitiesin brgathjag, an oppressive

prpgdure on therchastrand ¢hroat, andisubsdquemtrpvaleningawith sengatioas of choking.
DGR thé day)8 fleulerm aliB BIsistéMt senbaBSH Whs MABIARKIng, irritative feelings

. - 23 1 :

'&q'%’%ﬁ%‘ é‘-eit%rgﬁ}tgﬁVFq E’-??@PWW-- cycl ohexanecar bonyl ) - am

noj- propionic acid nethyl or ethyl ester). At the 2
lor204riatg) 10dsals perl dubjectbeumd ©f pS%ed partbowdee efsan{Alasttlyl compound
faig! ¥ithif FBIhlIE (B ‘?Rﬁﬁt[«ﬂil§Sa,‘5R)-QEﬂbp}‘%ﬂiﬁﬂ?e}%ﬁ?&éﬂiﬁ%e&amanﬂ)—
A n B0 B e ostep Bag e B gt oo HEPous o hess
tWersHbigets 3 Gothsuibiegts reportggselist omdhe desiretp soyghaMiinly inute after
applicatioh.c 8ehsations af raloust ceolndsarin thedatk efthe thabativias natedtand lasted
for stivek 30 ﬁﬁrﬁﬁels_. tAtbei&tioiﬂe‘iéiﬁf s%h‘ﬂ;é?aﬁ%htgrlﬂ p?ﬁ&’&g& %9&01# viéife not
RGN, RIS plabels Soufd i i el foon BB Goipelin
becapse ‘Pféﬁet Pr5ense ofmoplingsansatialfar sensation nay be

aversive in a cold environment. Hence, conpounding the
R¥edr laiﬁiclaﬁtﬁf &TdéstBlibsthrida, e aBBertelt? Mitdfor BHFIERIN gt he back of the

tg%%g ctBE éi%?lésj rl%gesugfy‘ .El%ht i4[90 Elpw?ug;iga @ie igﬁi\gidgg was observed not to

age on an anal'ysi s o]

ueR fas £0 8 oies SHIRiSign gf&er@aapgicqﬁ'ﬁa%m angdndividuabpnd aies 6
applicativog)is theesacond indadal, withinea period of Adays, tet individeaisinoted that
the tiesieltb Beughnads rehfdvbd fon dca{ 1ee&t-5 ddly_E,ﬂﬁ Bptte éredhfitliet RARKIng of

: S [

nﬁ;%;g@ﬂg’%‘%@%ﬁgﬁ%ﬁ%% SHERHEE ok P o realuging Rl
"epIRi RS HANIER ARY PeRAnenihiGised the Bresheld ferirough siimulis This
therapputigtefiect osturresinuhendgbe vest sutstancepatinger dicited sdalingsénsations
ibtHe GbpHamixe similar to that of (-)- nenthol. D-, L-,

and racem c Hsi analogs falling within Formula (2) ((1

S, 5R) - 2-i sopropyl -5- 35
| - cycl ohexanecar boxylic acid

(RI'S)-(2-oxo-tetrahydro-furan-3-yi)-amde) were
A esy€dl ort ferhalEwiled dSpfontet BSeaf ARTIPY BICStFhS Bttdbke UslGiRtEered to
t5Q13HS of BB LoRbBLIRAIRnG ikt Fdrmula (1). She was extremely sensitive to
agents such as tobacco smoke, dust, pollen, odors, down/woolen materials, house
cleansing products, pets, and sudden change of air temperature, and reacted with violent
coughing, mucus secretions, wheezing, choking, and shortness of breath. At the time of
this trial, she was taking these medications for her condition: theophylline, Allegra®,
Advair®, Intal®, and Singulair®. In 5 trials, during a coughing spree, she placed one to
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at the back of the throat. These conpounds had an
ester-like taste that was pleasant and aromatic. -47-
Under the same test conditions, W5-5 and the sarcosine
ethyl ester analog, both without the DAl a steric
configuration, also had cooling properties, but the
duration of action was |ess4BkRan 10 m nutes and there

was sone sensory irritation with these conpounds. 5

8oty ofB5%mopure pewdertsd aib-lg ethybestsrdalling witin Eonmulet1a (i)
HRSS, %6p‘ropwssmewg:yaohé;<aﬁeéarmﬂyﬁ-amﬁl-pdmonicTMethyl
Qérb hafle ﬁtﬂ'ﬁ ?ﬁ%ﬁcﬁﬁgﬂé %ﬁé’ repBRsl PESUMIAG Hc?cool sensation with

R e Ak R UC T 8 (e tqppod eter 3
tar mipptes svi beeatiingiwas sermal. o3he did netsesse %nvobw‘ﬂ g B MUgHFROF
aweﬁ&ctsamm tﬂﬁls\/wﬁeh the smiound was appiied|dt night, she slept

dgﬁ%% ﬂg?t‘é\?% ibeli ed%lﬂco% ﬁSHélt UsbaRfrahfdrkedthat, in over

ritat f
3§ Vaarm ok meviage. I %wag g s FishSS 8 phébupd relton for
bericabigh. p3he sate thet thettmtmgsmma Defrpughwererhaaatin fie presence of
fheAlppliedtt dhghicaf mpwfedstm $Bnded|d edhanicalibiuid Gpofsecestipds in her
éﬁv), ‘g% hi %Bd | 0 n?t’?ﬁ’ﬁ seéreﬂ&fshﬁ’ﬁe‘c@é’é‘dryﬂ hepedRbimies to

ies,trpam ?}}agﬁmgn G{J%s% tvﬁ%ﬁég kr}{%eéyeaa%ﬁ%onsem
ofiheyr ebymarso%mprwuqhe desagtypalicrcaughieg attacks havp Ak gecurred with any

Ssvetitydort sheafiordh., Nue laffect bugestsithatahb ef thegafiopbysidlegical signs of

§ﬂﬂl§§t éx&%? hﬁﬁerr gy o8 Héeéﬁpb&e& Bftreafekatnintt he

roat | ast ed or about 30 m nutes.
Appl i cations of S|n1lar anounts of powdered sugar were
effective, but the placebo could be clearly
di stingui shed fromthe active conpound because of the

ﬂ%»%‘é?glﬂ mdi@RAd &ﬁ: F&E&ﬁéﬂﬂﬂf‘for 56 Y&4rs 2PRdgerSHot Q!faakfs were
t
R
BmaratelancAsmansa®dmemetaseae q%ﬁt tica B 46 ol e asth 6‘@ a"d
ronitéted bizigimdnaty funttiondnithcapastabiBudepice $ormugagyringf pesk expiratory
ﬂ&Wl HQ@\EH Qay éﬁbo%@@ of Bisth Wdi'Méﬂve 3Rd n8h-pRidubtive cough. In 5 t(rials
AR L MR SRR SCCRIL A
HO\RyBS z-ZﬂWUS-rrmthqul@&éenesa@ayﬂ)-aW‘W°lsib'PP'8"'8Pc'd ethyl
eetat)lpmmiadsramk raligf arid was desceibedTds soothingoareitrentovethitighthess” in the
hsd. PQ&P RPdow o \Fé@%h{ %‘Uﬁkﬁg 37h E/nﬁiﬁ‘ U3 episodes where
5 Bl il PR 458, S v
éEﬂ@@Qﬂt sHes wete aseryet mad thessubleghsaidthakthg GPP‘@HngF‘PW”d had
bbére btpadtorated.i Tige subjextive msponse o thedongragiihgt NAGE. caBipednd was
%eﬁﬁte@ fédouvmé 'Fﬂéjs bfé@#e@nafkédhhﬁ tREBSLTBRE €6l ustltni NACE

B0 %Lﬁlgﬁ 2@6; {ETF?I rtyﬁ'ﬁaﬁn}e: oér%ﬁ &6 éf?lse gﬁsslﬁhéﬂ&?dr% irritated
éi&tth'@ﬁél Nerfhol équng%s we nepeffacivesigr e agwewa%'m betause they
dnlythad pild| ei-irritoioactions anth thecopancontentofitbe bzeﬂwasrﬁerfered with his

appetite for food.

The foregoing has described the principles, preferred embodiments, and modes of
operation of the present invention. However, the invention should not be construed as
limited to the particular embodiments discussed. Instead, the above-described
embodiments should be regarded as illustrative rather than restrictive, and it should be



cl eansi ng products, pets, and sudden change of air
tenperature, and reacted with violent coughing, nucus
secretions, wheezing, choking, and shortness of

breath. At the time of 40 this trial, she was taking

t hese nedi cations for her condition: theophylline,

Al legra(r), Advair(r), Inta4br), and Singulair(r). In
5 trials, during a coughing spree, she placed one to
appeeciatechthayvasatiasysayhe mageinderse embedimentssbyeworiers ekilled in the
drbwvithoufdepattinigirontihelebapd dfthd fr@%erzinv[aﬁt(oh.

R, 2S, 5R) - 2-i sopropyl - 5- net hyl - cycl ohexanecar bonyl ) - am
no] - propionic acid ethyl ester)) on the md-portion
of her tongue. She reported a soothing and coo
sensation with a slight taste simlar to Eucal yptus
oil in her nouth and throat. Coughi ng stopped after 3
5to 5 mnutes and breathing was nornal. She did not
sense any build up of nmucus or other side-effects. In
three trials when the conpound was applied at night,
she slept through the night w thout being awakened by
cough. Her husband remarked that, in over 30 years of
marriage, this was the first tinme that he had seen an
effective nedication for her cough. She noted that
the irritative signals of cough were absent in the
presence of 10 the applied chem cal, but she stil
sensed a nmechanical build up of secretions in her

ai rways and could voluntarily cough up such secretions
i f necessary. She continues to wuse the test conpound
for managenent of her asthma, with the know edge and
consent of her physician. Surprisingly, her asthmatic
coughi ng attacks have not recurred wth any severity
for one nonth. This effect suggests that one of the
pat hophysi ol ogi cal signs of 15 asthnmm, airway
hyper-reactivity, may be attenuated by the treatnent.
Study 10 A 74-year old mal e had adul t-onset asthma for
20 years. Triggers for attacks were 20 tobacco snoke,
dust, and changes in air tenperature. He used
Foradil (r) (fornoterol fumarate) and Asmanex(r)
(rmonet asone fuorate) twice a day to control his
asthma, and nonitored his pulnonary function with a
portabl e device for neasuring peak expiratory flow
He had daily episodes of both productive and

non- productive cough. In 5 trials, when he felt
throat irritation and a desire to cough, placenent of

| to 3 ng of (R -2 25

[ ((1R, 2S, 5R) - 2-i sopropyl - 5- net hyl - cycl ohexanecar bonyl )
-am no] -propionic acid ethyl ester) provided rapid
relief and was descri bed as soothing and renoved
"tightness" in the chest. Peak expiratory flow

i mproved from 320 Unmin to 370 Urin. In 3 episodes
where the test substance was adm nistered in the

m dst of a productive cough spell, no significant
"effects were observed and the subject said that the
appl i ed conpound had 30 been expectorated. The

subj ective response to the | ong-acting NACE conpound
was definitely favourable. The subject remarked that
the best time to use the NACE



conpuound was after inhaling the crystalline
Foradil (r) because this inhaled drug irritated his
throat. Menthol |ozenges were not effective for his
ai rway di sconfort because tBgy only had mld
anti-irritant actions and the sugar content of the

| ozenges interfered with his 35 appetite for food.
The foregoi ng has descri bEUAIME® principles, preferred
enbodi nents, and nodes of operation of the present

i nveption. the inventiopn.shoul d.not be

condh phBRoud $§iscied thrteorahauings B FRA tamboa ment s

di scussed. | ngstead, the above-descri bed 40 enbodi nents
shoul d be redarded as illustrative rather than
restrictive W it ghoulyl be -49- appreciated that
vari ations be ndde i f} t hose enbodi nents by workers
skilled in d8sarting E@QﬁH@Ki)scope
of the present |n'ent| éB CLAIM5 1. A compound

sel ected frqa con@punda?of Formula (1): R ONO- R3
Forrmula (1 O™R2 where R, is independently
hydrggsiner nethyl; R2 is |ndependently C to

al kyl; a ent | to C4 al kyl; and
salts and'Si gﬁ%ﬁp@gdelﬂg}ggf %R"%t ound according to
claim 1, Rhisiedeperdently (Pn@é%mai%bé-rﬁﬂdy hydrogen. 3. A
compound Rg:rgqmgp@gdémy:d:morcgdkMer ein R is

|nde t A conmpound according to an
Gt R et 22 Sent1 2

one ai ns rein i's independently

met hyl . 5. A conpound accordi ng to any one of clains 1
210 3A cohpoandatddrding to cidinp ¢ wissreinyR £k indepefidertly hydrogen.

conmpound according to any one of claims 1 to 5,

vvherel n R3is independently nethyl. 7. A conpound

3acc of FPRpoLRA aeRPrding to elaim A Y‘@e'f'nt% ig lndem@qi%rﬁw npgfhyls

[ ndependent I y ethyl. 8. A conpound according to claim

sgl her ’aﬁ\gf %! AW %eceﬁpé?él&@ 1208 3,5@hbin R, is

and SO v
lndependently methyl

5. A compound according to any one of claims 1 to 3, wherein R, is
independently ethyl.

6. A compound according to any one of claims 1 to 5, wherein R; is
independently methyl.

7. A compound according to any one of claims 1 to 5, wherein R; is
independently ethyl.

8. A compound according to claim 1, selected from the following compound, and
‘salts and solvates thereof:
(R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyciohexanecarbonyl)-
amino}-propionic acid methyl ester.

9. A compound according to claim 1, selected from the following compound, and
salts and solvates thereof:
(R)-2-{((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-
amino]-propionic acid ethyl ester.



(R-2-[((1

R, 2S, 5R) - 2-i sopropyl - 5- et hyl - cycl ohexanecar bonyl ) -
am no] -propionic acid nmethyl ester. 9. A conpound
according to claim1, selected fromthe foll ow ng
conpound, and salts and solvates thereof: (R -2-[((1
R, 2S, 5R) - 2-i sopr opy| - 5- et hé’L cycl ohexanecar bonyl ) -
am no] -propionic acid ethyl¥ester. 51 10. A conpound
according to claim1, selected fromthe follow ng

co ol v
105 ”%Pét&ﬁpﬁ%da&sﬁ%@o?‘wﬁh;ﬁ%@ﬁiﬂ?@i@ﬁ@@@ﬁépé&‘ﬁd and
am Rgits pna selyates thereef: n- propyl ester. 11. A conpound
accor di nqRr)-2-[("RI28, 5R)-$-%|oﬁ§&pw?fm&mldydo?@td(rggmrgaﬁl)(-1
co vat es ereo
R, g%ﬁ&'ﬂépg'&'ﬁf“%f?p%gﬂeﬁyr - cycl ohexanecar bonyl ) -
am no] -propionic acid i-propyl ester. 12. A conpound
11ac Ccok dbmgoumi adcaidinglio clainey; iseldcfeddron the fbMWingv'cumpound, and
3B ates Mdr of:émd sol vates thereof: (R-2-[((1
(o] met hyl - cycl ohexanecar bonyl
am no] pr%@ 26‘2‘5%%5%) ~2riS9REQRY!- é‘é’?"épg""’l'§° %Wﬁﬁ%ﬁh@'
ac c aniinojpropiooicaicid Apropytlestered from t he fol | owi ng
conpound, and salts and solvates thereof: (R -2-[((1

2S5, 5R) - I h b ) - .
12 A BP PR, SRR o P SelerleasERra e BIOWIRS SompatRs and
aCC(‘ﬂaitSIagdlSOIVeteaIﬂmTQQf sel ected fromthe follow ng
comoound %aarzd[«meés 5Rﬁﬁ¢so§%pyasﬂﬁethgeéye@he£ﬁecardohwb

I b I
T BRPRARA DRI Clier. 15, A conpound
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14. A compound according to claim 1, selected from the following compound, and
salts and solvates thereof:
(R)-2-[((1R,28,5R)-2-isopropyl-5-methyi-cyclohexanecarbonyl)-
amino]-propionic acid i-butyl ester.

15. A compound according to claim 1, selected from the following compound, and -
salts and solvates thereof:
| (R)-2-[((1R,2S,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-
amino]-propionic acid {-butyl ester.



17. A conposition according to claim 16, wherein the
delivery vehicle is a pharmaceutically acceptable
carrier or diluent. 18. A conposition according to
claim16 or claim 17, wherein the delivery vehicle is
adapted to deliver the conpound to the skin of the
human. 19. A conposition ac§&rding to any one of
claims 16 to 17, wherein th&“delivery vehicle is a
towel ette. 20. A conposition according to claim 16 or
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for use in a method of treatment of asthma. 31. A
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24. A composition according to any one of claims 16 to 22, wherein the
composition further comprises a mucoadhesive polymer.

25. A compound according to any one of claims 1 to 15 for use in a method of
treatment of the human or animal body by therapy.

26. A compound according to any one of claims 1 to 15 for use in a method of
alleviation of skin irritation, itch, and/or pain.

27. A compound according to any one of claims 1 to 15 for use in a method of
alleviation of cough and/or the sense of irritation and/or obstruction of the
upper airways.



32. A conpound according to any one of clains 1 to 15
for use in a nethod of treatnent to reduce host

di ssenmi nation of an infectious mcroorganism 33. A
compound according to any one of clainms 1 to 15 for
use in a nethod of treatneg; to prevent coughing and
ai rborne transnission of arPd nfectious m cr oor gani sm
34. A conpound according to any one of claims 1 to 15
for use in a nmethod of treatnent to increase
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manufacture of a medicament for use in a method of alleviation of skin
irritation, itch, and/or pain.



36.

37.

38.

39.

40.

41.

42.

43.
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Use of a compound according to any one of claims 1 to 15 in the manufacture of a
medicament for use in a method of alleviation of cough and/or the sense of irritation
and/or obstruction of the upper airways.

Use of a compound according to any one of claims 1 to 15 in the manufacture of
a medicament for use in a method of alleviation of the symptoms and signs of
asthma, chronic obstructive pulmonary disease, or other disease of the upper
airways.

Use of a compound according to any one of claims 1 to 15 in the manufacture of
a medicament for use in a method of treatment of cough.

Use of a compound according to any one of claims 1 to 15 in the manufacture of
a medicament for use in a method of treatment of asthma.

Use of a compound according to any one of claims 1 to 15 in the manufacture
of a medicament for use in a method of smoking cessation therapy.

Use of a compound according to any one of claims 1 to 15 in the manufacture
of a medicament for use in a method of treatment to reduce host dissemination
of an infectious microorganism.

Use of a compound according to any one of claims 1 to 15 in the manufacture of a
medicament for use in a method of treatment to prevent coughing and airborne
transmission of an infectious microorganism.

Use of a compound according to any one of claims 1 to 15 in the manufacture of a
medicament for use in a method of treatment to increase alertness, or to decrease
nausea, appetite, fatigue, heat, or fever.



