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/ V- ALKYLCARBONYL- AM NO ACI D ESTER AND

W ALKYLCARBONYL- AW | NO LACTONE COVPOUNDS AND THEI R USE
WREWATEDROAPPLI CATI ONS This application is rel ap€dGBR006/001093

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

gpr\ILK?meme:(LlimA&% ESTERIAND NlnLkY Q:Q%?ghﬁ-mmo
n | C
2802 aﬁgpu Si rovi &9@4’8%'& gg{) &ﬁﬂ 0/ 772,374

filed 09 February 2006; the contents of each of which

are incorporated heRELATED ARPIGCATIING N t hei r

entirety. TECHNICAL FI ELD The present invention _
to refreshing, soothing, and cooling

aII %?t £3
Th'%@ﬁﬂ 'Strﬁ Pfect sensory processes. More
u. %)arowgmamppucatuhe Nor 68/667, 166 Viled t20dviarple 20@%;ns t 0

U.S: Fréasional /Applidatibs Nod 803 28k AR 29 Mayesd (gy and

5””“%%?« MW&?%@%@%& 2BoRNGRS, ot hods. of

and net hods of
Sanréwplicatign N@xéﬁ‘ﬁp% 2%filer daAugEst:A008yard i ng t he

U SilPsmmtml tApplidatibn Not 80/792,374 fileh 0oaeBruzay Poda? t he skin
the@3fltehts drdaich bWAER a?ar lnt:g\'g nT?cJ he(fglyn b&g?%ged?%gtﬁ) fHeir entirety.

respiratory tract,
treat ment of cough and/ or asthrra BACKGROUND A nunber

of patents and publi cafEQHNICHLeFIELDed herein in order
to nore fully describe and disclose the invention and

o i e e, UG S B g5
Q6 BPNEOTY ProressegnMoare pgrticulady, theepresery émentiors pértaing to, certain
N—aﬂkyldal't&ar@lamlnemMSt@‘Saﬂdi-@mgr;aﬂbBﬁwléndh@IaCf&IEQfoﬁfb%@nd’@S

corﬁﬁfsgirows SRk Iaglc q:ohﬂ)?l nﬂﬁﬁgﬁé %‘[jrme@ogs of treatment, for
exaphice ARads oY IAUTA P RisopErsIcAiTHigtiomiich, s paiiin the skin and
in tiglirdegs ofike ormh Cavity andcqnppereresmtdhﬁy\MaSEfortdxamW th methods of

treatmBATSTIcBagh an?d)gré/s'%ﬁMQt' ons such as "conprises” and
conprising,” will be understood to inply the

inclusion of a stated integer or step or group
BACKGROUND

A number of patents and publications are cited herein in order to more fully describe and
disclose the invention and the state of the art to which the invention pertains. Each 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 inclusion 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
otherwuse Thus, for example, reference to “a pharmaceutical carrier” includes mixtures
of two or more such carriers, and the like.
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of integers or steps but not the exclusion of any
ot her integer or step or group of integers or steps.

WO pooe40be noted that, as used in the specifiRE/GBR06/001093
and the appended cl ains, the singular fornms "a," "an,"
and "the" include plural reRerents unless the context
clearly dictates ot herwi se. Thus, for exanple,
reference to "a pharnaceutical carrier” includes

Raniﬁs?ﬁré loREN @f(pl’é%édmeré‘ﬁ 'R f%*éb@@t’ bh@ bértlcéiatdvélth@ and/or to “about”

st SRR Syl SRS R SLE] Bt bR s
fromdag Pn% Baraﬁul%t\ra}@ angierodhrpther pastiedarivaluex (Fidarbye when values
are exprasbed as appdkimetibns, byl thél ase bftheahteeedant “‘ghiut, 1 & ilicde
unde&ﬁbb@tk@?ﬁ{eoﬂarﬁ&lérI@%Iu%tfwcf Qﬂ)ﬁﬁér%mb%nﬁ’éﬂtue Simlarly,

val ues are expresse roxirmations, by the
use of the ant ecedent about |t will be underst ood
Menthbband menthakfkecohwounds are dsed mstodetuei; eonfectimiryyeomestibles,

and mltﬁ@bom& rﬁEdﬂEé’t%'ns ok KiyreEme Hﬂ%?reéﬁ ol 88vdrNcounter-irritate,

Ct oner

and AOREL B A L R EREREE o it AP vper airvays
Mentheks willify ingelisif of senseor diseamfart i hpwever direiteddnydts short duration of

actloarmalblyettslrﬂlﬂtIMB@al&Ktldhsad”tdseﬁﬁlsi&f? odERE&Y ANRRIdMg ddee, HERéHRss of
tasteS qud Hr?t@ﬁép g’fﬁéﬁ@(ﬁ?aslgﬁpé%% S gf nH‘érttMl thn 'bg egglw ?%Igeﬂ%nced for

exa"aﬂﬁ é{th%w%ttha'cqqntﬂﬁm% 8'”596’Pt§ §rwpvghmeat thﬁ@tyﬁ §Heagm The
mentheheapors urbthesye sind cansdsitdaniry. Blmilaryh atesthod san afiieve nasal

congb@tﬁneano@élfﬂ)ptés%'c%%ﬁ Q'But thB@feaPL %g{r ffth % Qér\wlaqent and the

rta e SN E AP TS T8 519F BOBRE SRR 1 ho oy

surface. The nmenthol vapors hurt the eye and causes
Curréret arebtt@entStotitheadibdom RS bhijurébékin RElgY @oldavér rinses or

com&@égé%sgﬁf&n?\%té H&Rélﬁﬁ\% l&%vgnesthétl#g (éd&ﬁ a?{%\ﬂé@) pr hon-
Sfefomsagﬁ%tt -Piiadmabory araliesise RIS AIRGs GarTANt meslisatiens for CoHdiHRsP
dextrdgagecodeine; end ntenthet. nEimse niethodsenddécsiqmiuhds havedfoderate

effectiviiiés§ dnd ke bigdelde col d water rinses or conpresses,
and oi ntnments containing |ocal anesthetics (such as

EMLA(r)), or non steroidal anti-inflammtory
Therg %A geeyl o5 conusurds ike Manthohthaheafiestatdooh @ndl spotbe thghbarlyés

surfades huowithan thecdigaivantages o savt ll‘f@éncyT&QﬁﬁtoBﬁHE@ﬂént@ng short
durat%ﬁ\r@%léﬁgnc' Iiﬂao\f&aeﬂ? ﬂ'@g%gdlgél&gﬁb{ﬂ%g %‘F‘ﬁéﬂr‘%ﬂo&‘ o?me( ﬁqn such as
Pfu“‘fce?qzégﬁ orcthgsustzingd i anEWheRRNGsOf AR dds inpartant to
havewotmpoundg that alit sadhdorigegdwnafierdslr , irritancy, and nost
importantly, a short
Menthol has three chiral centres, and all eight optical isomers are known. The most
common optical isomer, denoted (-)-menthol (also: 1R-(1a-28-50)-5-methy!-2-(1-
methylethyl)cyclohexanol) is shown below.

1 (-)-menthol
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duration of action. In order to treat nmedically

i nportant disconforts of the skin, such as pruritic
we@ewere340nr t he sustai ned coughi ng and wheezi nBCDEGB2006/001093

asthma, it is inportant to have conpounds that act

much | onger than nmenthol. Megthol has three chiral

centres, and all eight optical isonmers are known. The

Ab&R 3ire€ A8BEIEsRYol 630 dpsd?@&é é?se%r?éilz%d)ovgﬁf‘i ontpd |n an

o By R A AL Rt e or
surgmgigeddn asQﬁP@h{WQISQn &yl ey zempowsls mﬂbemmmmq@mg reffect,”
J. @at. EbseepChiem. f201d85200, 199 8pJaBisthishtasediét] aprRRYLdyeRalkyl-

and&4 F\Félk}l E &H?B&@%d? W§'3@r{d%§|2t3sw@? ﬁ'oﬁgmgﬂezr%grkepand are

S SR SrreRrech e, compStings, ©.gq SHY. Cesing qupp,and
toilatges.200, 1978). Fromthis research, an
L/ -al kyl - cycl oal kyl and an L/-al kyl -al kyl car boxam de,

’ h K d
in S, BaBRFndiE £7o 48616 Oiibat 150 BRI SL aBTdh Booling
properligs of sapI(- a"@qwmrhgmd%lw-suaﬂ@te@ ptreenthans-carboxangdes. An

alafag etiy! dter dordpdiind Fehdwnlbeldpas MakkatetOr e tab! HpRafg in
col@?w %ﬁ& sl Bk &%@Hr‘aﬂgn R'S r?trmtn herF ergéct P dtEreoisomerism, both on the

car a I-su

ﬁ%?]m?éﬁv%ae %l?‘r?%l@@'e%n aI ani ne ethyl ester
conpound (shomn below) is indicated in the table
appearing in colums 5 and 6. This designation is
silent with respe 0 stereoisonerism both on the
nment hane noi ety he al ani ne noiety. O her
ment hol -1i ke coo ¥ 60 rcial use for
applications to skin aﬁggﬁgﬁgigkﬂgﬁﬁ are, for
exanpl e, nenthyl l&actate (Frescolat(r) M) and

ment hoxypr opanedi ol TCooling Agent 10). The recent
i nformati on on cooling agents used for topical

b B.  Er
orRPRehge, "k%“@%“ﬁégérﬁé%%%% ool F5CRE abpieadons ® sin and
S|na¢rpprages i@forf@smm menkyl lagiats: (Frescolgi® Mi) and
merpthwporbmedlal (Coobihg Agertgent s, " Per funer & Fl avori st,
29: 34-50, 2004) and by P. Jacobs and W Johncock
Par f umerl e und Ksonetik, 80

Th%C%’lr{e”fﬁE@@ o oR G0l ALENE Y5RH TecioBicalaleATions (e aeviewed by
M. B@@rr@w)x (“Q@ptwmamt&/@qdﬁkm sare lapplicationd;i Qosreeties & 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

" “CONHCH,COOEt
/—\
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on page 42 of the review article by Erman, nentioned

above. This conpound | acks an a- nethyl group or
w@2@bhyi4ogr oup. Thi s conpound (W5-5) and it's opCT/G&R006/001093

isoners are also the subject of U S. Patent

Publ i cation No. 2005/0222256,A 1 (06 Cctober 2005).

None of the conmpounds currently known to the art have

Thil B PRI VS 8] aftf:8ohAt Rlonfid LRMIdNE Yibjeb¥or 18P &SNt
poOSsS € prescription nedli cation Oor UusS€ In severe
Pullfigatipndie é@gzgﬁiqf‘é&o%ﬁbﬁﬁop?ﬁ %Ooghema or in upper
respiratory ailnents such as asthnma. SUMVARY OF THE
Nor#%Bﬁhgtkg?iNﬁgﬁL}ﬁs%‘iﬁ%l P lﬁﬂ% ﬁoﬂﬁ‘t{é tlgé sﬁgﬁﬁe I:hé\&%ric? dr B&fatieh BBaction
to qupl thsyh o3 pEssIBP PEFRR e R S AT 5 Bt 388 disopsisgs suen
as prarritic eczemeRrtie LppTJesRiratdry eieents seeh 20aSth@Rt ai ns to a
conmposition conprising such a conpound and a delivery

vehicle (e.g., fogg@ﬂhAﬁ@thﬂHqunﬁﬂﬁRﬂ@nd to a

human). In one e , vehicle is a

phar maceutically acceptable carrier or diluent. In one
One ribpetit oktthie, prédent thebnticer pertadisite certais Naalkyitartonyb-addnd acid ester

e\nae %IW%&%JIQ&Q%E&MS&WH@ e W RAbed Herline

nbo the delivery vehicle is a towelette. In
one enbodi ment, the delivery vehicle is adapted to
Anclbbi aspect ¢féhe wpaliandoeriginsite agorIpogition egmairingsughrecompound

and/BRBlveneeticIa (&g Y foridafiverih thé\eorpbig to hhuaizm). o
enbodi ment, the conpound I's present in the conposition
in an anmount of 1 to 10 ng, for exanple, in a Iozenge.

In gne enkodinpofdthedalivery weh'e@nﬁa@ﬁarm%cegg@é'\é AEcentakie garrier or

dileatposition in an anmount of-0.01 to 2% wt/vol. In one
enbodi nent, the conposition further conprises a

ol yhydric al.cohal. In opne e di . the compositi.pn_, .
in §is SRR eV ey YRR BRI SR E sy the sRBPRAT fo' thE skin o
thedgpeart. of the present invention pertains to nethods of
treatnment of the skin, oral cavity, or upper airways

i Gl PR R MR RO AN, V2T Ve cl e wi th

In one embodiment, the delivery vehicle is adapted to deliver the compound to the oral
cavity and/or the upper respiratory tract of the human.

In one embodiment, the compound is present in the composition in an amount of 1 to 10
mg, for example, in a lozenge.

In one embodiment, the compound is present in the composition in an amount of 0.01 to
2% wt/vol.

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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the skin, oral cavity, or upper airways of the human,
t hereby delivering an effective anount of the conpound
W 000bhe348ki n or nmucous nenbranes of the human. PEDGBR606/001093
aspect of the present invention pertains to methods of
treatnment of a condition, cgwprising: contacting a
conposition conprising a conmpound according to any one
of clains 1 to 24 and a delivery vehicle with, e.qg.,
Anottt@ez a§§écﬁ geﬁ{eaié%&%\“rél%ntéo?\r egﬁﬂ'\% ?L S f?ﬁeaﬁ#&t I&"Q@Bndition,
°°“'tpf‘i§¥n§peut| cally effectlve for treat ment of (e g.
al | eomtaating a cofmpositien cmnphndinmcorﬁpmiﬁd@rccam'@:tb amily onkef claims

1to°i4ea°1§in$ d%lﬂ/% A féh% REh L2 nﬁﬂ]e SHr%hcé’wt?O&m.gﬁBFjal éysLb?@he

treat men e human” or
”"Eﬂf‘ t herapy. Anot her aspect of the present i nvent| on
pertheiiehy delivenipg abfamauohofihe comppeund theraphetioaiin affeative fas

treahet dméigcamuuomf) tH§ ohditigh, et hod of treatnent. In
one enbodi nent, the treatnent is treatnent of (e.g.,

alleviation of) skinirritation, itch, and/or pain
Anqthergspetiod ths presans INVERTILRS RISt SHER R §°'&‘ﬁ°'a'i‘ﬁ)i9ﬁt~'3%1“ a method
of tichtmerm wpthertdindmedr antmalivetppetieraml |y ef fective for
alleviation of skinirritation, itch, and/or pain). In
enmbadi the treatnmept is tre 0 . g.
Ancli aspatich egirpset TyRr TSt LB Rbaiagre porppddiiiythe
maaufdétore dlssnedicarnent fofusetie aumgibed ofitraghipent( e. g., wherein
the contacting delivers an anmount of the conpound that

ogﬁ &p{)b d{rﬁ%nqttéﬁ?ga%?e%tisetf a'é%Snt ot | & l laﬁé()ldﬁltob E)%fm ‘ﬁ‘ﬂ% itch,

and/Hailp(sed- Wherginibg contactingeelyass an ﬁmﬂupt ¢fite compeyRdthat is
thetapetticatly efetive for(atiedationadflskiniigitdtion, itch) andier saimpt ons
and signs of asthma, chronic obstructive pul nonary

In RS BB NEAEtTT G GratPouct (2. BiRon o Gtk andlor the
sensewhiitatiort &vact/on abstrheionmd the wpler ginedfseetd. weherein the contacting
delidbis ﬁé@ﬁ?%e%ﬁ]m;ﬁ@mw tRétbp&iitiaany éHecvd R Blieviation of
cougtaBdlef 1Byt B B a IR o oRASR e BiosBRERE) ¢ e
treatnment is treatnment of cough (e.g., wherein the
In ove rndidinnent ik itreatnsera s teardmsit obf{e.y ) all@mtipawfcthe Batpiosns and
signd @RIMMY, IRt Yot 8R! pifmbitry bis8ATBPbtheF diSQ4H BF the upper
airways (e.g., wherein the contacting delivers an amount of the compound that is
therapeutically effective for alleviation of the symptoms and signs of asthma, chronic
obstructive pulmonary disease, or other disease of the upper airways).

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

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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In one enbodi ment, the treatnent is treatnment of

asthma (e.g., wherein the contacting delivers an
wa@ewdnos4of the conpound that is therapeutical | pCT/GB2006/001093

effective for treatnent of asthma). In one enbodi nent,

the treatnent is snoking cesgation therapy (e.g.,

wherein the contacting delivers an anount of the

conmpound that is effective in snoking cessation

Ino %%Ergog;\é érﬂoﬂg ?rgg{mecm I‘Eg{attmﬁﬁtqg réc[u%@%%@@nsée%mﬁétﬁ)ﬂtdﬁﬂt

, . FSSEI N

infegfiQUsdBICEROFIAIRT £2-8. Wheel Birfopiaetinddnliversianaraeunt eEihe

congpouadthatis effective tocredpaingt tilsaeéminati@f dfent infeetidus miethocganism).
host di ssem nation of an infectious m croorgani sn) In

one enbodi e treat is tre t to vent
N R L A S S e P
transimissiar ¢f ami ifectieusgnicroghganisnm (e dhrewbersindbe icagtadiind detivers an
am@&iht %Fﬂiérﬂonﬁfouhﬂ et & @ﬁé'ét ik folprévens c@fdfhﬁfgt ér\deafntlfétrrﬂzr eRMission

Q ne transm ssion of an infectious
ofaiplrglgg u% géan:?S%)One enbodi nent, the treatnent is

t r eat nent to i ncrease al ertness, or to decrease
In oheussidiragnicthistteatrhert iigiueatmbatatt ,mcméasfeear@‘tne$e @.to decrease

nadﬁ@Sr%J Htteh ?E?éltr%%; I %VQFE Q’ ShRerBi REBYRhctg ddifers an amount

0, I Ncreas ertn or
of the Coraonsit s SHdhe 1 bitehes A aEre Jold dRespessdiuses. appetie,
fatifusy beat, orfeven)l | be appreci ated by one of skill in the
art, features and preferred enbodi nents of one aspect

o BB i e BECAL I S OB ARG o

onq sRpeAt ofdhe iventiorenili alserrertaibdo Biher asrfchgfl PAEVEBIPHBW ng
detai |l ed description and the acconpanying cl ai ns.

otneRbla q@%?@n@gsﬁél:tgéf thEfnVaritiol b FanIQFs)? o byPredaib AR

follgiipg FEIP AU ax%%%gfmeanwm%am [led circles),

(-)-menthol (open circles), W5s-5 (filled triangles),

D-Hsl (open t Brame DESCRIPTIINOEMHE DRAVENIGEIUar es) ,
and D-Al a- CEt (open squares). Figure 2 is a bar gr aph

showi ng duration of cooling (hours) for eig
Figeieribis @araph pheasiiag fnfensity perguetime (@%ﬂ@fﬁ@pp@am for
six Sap&lirids: WS-3 (fillB-ckdes)\\B)-thentivtl(open cirglas)nwIS-5 Difiedlidangles),

D-I-BE(%GB#\ I?r-ilélna\és), D-Ala-OMe (filled squares), and D-Ala-OEt (open squares).

Figure 2 is a bar graph showing duration of cooling (hours) for eight compounds (in
order): D-Ala-OEt, D-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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A class of conpounds that is suitable to be used as an
active ingredient in (e.g., pharmaceutical)
w@e@paoadi ons for use on skin, |ips, and nmucouBCT/GB2006/001093
menbranes of the oral cavity and upper respiratory
tract has been found. Theser conpounds are suitable,
for exanple, for use as therapeutic agents, to reduce
ThesdicofRalRdd hlecdheast mdré bf adolRwiny prapetties addi tives for

COQEaSFeIfrE' l’iﬁq, s%%ﬁﬁ@g‘ahé? @&gh‘«g SRHTEH Sriace@Bflthe s nn oral cavity,

R AR Al A2 LA SR R
anti- tﬁdmiepﬂ@ @fegcdt.on on surfaces of the skin, oral cavity,
@f Qmibi H{a@ﬁ‘ﬁtan@éﬁon lbA tm@éﬁ%m tﬁé'coﬁmb@&ﬂﬁs aplied to facial skin

neargﬁg ,a_rc%{gl: E%g%éﬁ,go &xgtj w ?n ?p@leﬂqt(ﬁ P%Hlﬁélgganfgg/ dtbital skin
(indiating afsoangadtesaisti putis), fonexagtnip othed arpliehpn theskinat a

concbAGARIN oF KD MR lesaNshunianbth 4 h% veyues mitare fexanmpleeule of 250
when applied to the malar and periorbital skin

Daltctr‘ ndi cat i ng al so a good saf etg profijile for ex&gql e
whéii) pidi angeloef ackien eldepss than Do SdBRHIES (P G figm
5 mifites)epreferaioly llesaltlemt abiout @ nfifates (eva| fromd Bitee3 finutes), preferably

less n%?g?" mt.ﬁ(g(g ﬁ’ﬂ?% bot(1e inuté, fo@@k&nﬂ@sﬁhemép;ﬁﬁﬂ loffthe
skin B} A GPRSPI2{ATLS @%WFT%?SGN S AR ol B g molece

of 250Daitcdsp to 3 minutes), preferably less than about 1
Waﬁd&rﬁﬂ&w of dotioNtfdt exdedd 1 rnonutf@)exafr@re whanpbplied/drethe

m g
. I t
skin 208 e nfiRyl B bl &' SRS R P uBlo IR PEa mojecute
of 2%¥DakmsDal t ons; (iv) a duration of action that exceeds

1 MWh.erélm fewaaammatnoﬂsm rioppEsult th alterechsersitivity ot subsequent

atlon of 40 mMMor less, equivalent to a 1%
stim{{gftrf Bh ol

e 0
uh R AOPBHEA, saBbiGC AR GHESIB0 FBraPatane ™ ARPIs B e ore
cavityéiaticoLinietacty iritatiMesstiqudinn thetmhouth and spperaiways that gauses cough
and RAE&SHg cool , soothing, and refreshing sensation when
appl i ed into the oral cavi ty that counteracts

irritative stimuli in the pouth and upper. airways tP t
ThegsepierROUNds g]ayagqum@g% b@g'eferred to as N-alk;}O [carbonyl- and N-alkyl-N-

alkylcarbonyl- D-, L-, or DL- amino acid esters or lactones, or “NACE compounds”.

In one embodiment, the compound is selected from compounds of Formula (1):

Formula (1)

wherein:

R is independently hydrogen or methyl;
R; is independently C4 to C, alkyl; and
R; is independently C4 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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These conpounds may conveniently be referred to as

L/ -al kyl carbonyl - and L/-al kyl -L/- al kyl carbonyl - D,
w®20060034DL- ami no acid esters or |actones, or PE¥GB2006/001093

conmpounds”. In one enbodi nent, the conpound is

sel ect ed fron1conpounds of Fgrnula (1): wherein: Rl is

i ndependent |y hydrogen or hyl; R2 is independently

Thgﬁkéaf’ooqﬁﬁéﬂvd&éh fth@% rdufb nﬁqﬁ@ e(?(dé%hy gr%{]p, hasthe same
prd

Steée FHRTY B ?}1%“ é f‘?ryl ')"é gﬁcqﬂ%@a&\m% thgrRx-aerfigheation,
ac@dﬁéns meﬁaimd ngdldiArelbg pomenélaurdsyistent. - Exm forglyciheeall a-
amindCadi the@é%ﬁébnr%&gat ’éﬂ% gﬁl%BH uthﬁ’Jl@ht fing %39)%
o- A RiotEie Yol Eomp gt anear P%'émw@m%sgh PHgrpefganisms,
theareipp @rig of protairs @aHAmasyexdusively ofthedrtens|catiiguzation).
system Except for glycine, all a- am no acids have a

in &8 SibodifipheeR, & '“&ﬂ&“aeﬁf?f IR Come anti bi ot | o5 and.
In ¢ne %BP?do'ﬁﬁﬂtb%aﬁég Frendeetydoetg¥ni sns, the amino acids

of proteins are (al nost) exc! u5|vely of the L (or S
In mml%d“rﬂéhtom is lhcﬁb;ﬁa‘ﬂ@eﬁ‘t ch ent, Rl is independently

[.n_one i s independently
%‘?"&mﬁ”toﬁé'séﬂ’i%“ﬁ% Ve“ﬁ’& i s i ndependent|y nethyl .
In one enbodi nent, R2 is independently ethyl. In one
In @rdambadimént, R?lslxﬁdép@ﬂa&ﬁl?dﬁéthill)’eﬂ’f?t H—)S'ropy?tljtﬁydpyl n-butyl, i-butyl,

. I / -propyl, n-butyl,
sbeyBoPP}Shtyll n aone enbodi nent, R3 is |ndependently met hyl

In Qg eép%;:{lment Roisdndapspdentlympethytor ethyl. ndependent | y
In anetdmtvadirentpReiséndependently, mdtByli s i ndependently et hyl .

In mmﬂ&megy,sthagtfgve SHQrbi nation of the

enbodi nents descri bed i's explicitly disclosed
herein, as if each and every conbi nati on was

Eaghnand svenaserypativte eomphinasionlof theeamasiimerTth eleswitied abbieis explicitly

disdbsddnersifl, 4i€ebteaitf e\ é’dmlﬂﬁatm%éﬁﬁdﬁﬂ‘dﬁ&lﬁ; arQifex licitly recited.
i ncreasi ng potency and duration of action, fD

roducing a sel ective refreshing cool ness w t h t he
Th gruRbjpatiogrof Rz 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
2 OH . .
(R)-2-amino-propionic acid
0]
H,N _ D-alanine methyl ester
O . . . .
(R)-2-amino-propionic acid methyl ester

0
H,N o A .D-alanine e.thyl ester
(R)-2-amino-propionic acid methy! ester



tissue irritation.
hydr ogen, R2 is nethyl,

W@ giosilogy0t he correspondi ng D al anyl

D-al anyl nethyl ethyl

(R) - 2-am no- propi oni c aci d I3 al ani ne net hyl

(R)-2-am no-propionic acid
et hyl ester (R)-2-am no-pro
Exa?rgptl PR
OWI ng: &é
5- et hyl - C\LC| ohexanecar bony

hbd E%?’ﬁ @Rogéﬁ@gg@@%

In a preferred enbodi nent, Rlis
and R3 is nethyl or ethyl
nmet hyl estRE€T/GB2006/001093
ester derivatives). D al anine
ester
nmet hyl ester D-al ani ne

pi onic acid nethyl

QRN s i ncl ude the
i'sopr

| )- am noj - pr Opl oni c acid

et hyl ester (R -2-[((1 R 2
5- met hyl - cycl ohexanecar bony

e=t hyR)-BS{ER, 26 BR)2-idrdpyR 25,

”@HB(M%X@L}? é GGHypo Y
n-

Sl e S0
ester (R-2-[((1 R
5- net hyl - cycl ohexanecar bony

— €

)_

- pr opyl
)

-5

S, 5R) - 241 sopr opy! -

| )- am rjo] - propi oni c acid
5R) -
| )- a
R, 2S, 5R
Vi) -

bpy!
am noj - poplo iC and
2S, 5

R) =2-i sgpropyl -
l) - am‘&-propl onic acid

7-butyl ester(R-Z-[((I R
5- et hyl - cycl ohexanecar bony

PecRU Y1855 8R).LRsahyil 1
5-methyl-cyclohexanecarbonyl)-
amino]-propionic acid ethyl ester

oA

Z2S, 5Rj 3 271 Soprupyl =

|')- am|no] - propionic acid

R, 2S, - 2-1 sg{or opesl -
|

(R)-2-[((1R,2S,5R)-2-isopropy!-
5-methyl-cyclohexanecarbonyl)-
amino]-propionic acid n-propyl ester

(R)-2-[((1R,2S,5R)-2-isopropyl-
5-methyl-cyclohexanecarbonyl)-
amino]-propionic acid i-propy! ester

(R)-2-[((1R,28,5R)-2-isopropyl-
5-methyl-cyclohexanecarbonyi)-
amino]-propionic acid n-buty! ester




5- net hyl - cycl ohexanecar bonyl ) - am no] - propionic acid
[ -butyl ester (R-2-[((1 R 2S,5R)-2-isopropyl -

WG 2008t10840t cycl ohexanecar bonyl ) - amni no] - pr opi onPCT/&BR2@6/001093
f-butyl ester Additional exanples of preferred
conpounds include the folloypng: Addi ti onal exanples of
preferred conpounds include the follow ng:1n one

moodi ent, T he conpound T SpSsetegted from conmpounds of
ormula (2): Formula (2) whereiny n is independently

o 2R R rﬂ?ﬂdepSPS hydﬁ?ge” g

n@ﬂﬁﬁh\w@y%@h%ﬁ%‘@@w») cycl @ -yl hak_th
,anﬁnqtpedsmmhamdgeb-)bumeétaund iny(-)- nt I. Ch on
enbodi ment, n i s independently 1Z In %ne odi rent, n

iis i ndependently 2. In one enbedinent, n is
lndao nadont v 2 1A ~Ann }

IIUL;PL;IIML;II’L T y J. 1 UTTCo erm d
iindependent|y hydrogen. In pn
ifndependently nethyl. In ong
i|s (R-2HEIR., 5&31’%"'%'2[98!‘1 on|
Q- chunihylicgclbhestdnecdrbpnyd)onf | gu

d
)
|
|
|
|
%ggggﬁa b6 ABBEARLGNSGL he ehbo N7
]

. R is
the a- car bon

explicrtly 'oskd hekei n,
*very conbi nati on was |nd|v duakfy\ada explicitly
ecited. Conpounds of Formula (2) are simlar ta

¢onpound of Formula (1), except that the groups R2 and
53 of Formula (1) together [

1( CkR)-2{((1R,28,5R)ehisbpropylwi t
8 i’:” es-%étﬁ;ﬂfé‘;siohéﬁngb&béh e-,

a- @HP'B@&’%@“'Fﬁ&'SdZ’HgEﬁ%{FR/ be in t~he 5 ani np aci
¢onfiguration (i.e., (R -conhfi gWon(D or the L-am no
acid configuration(i.e., (D) -

Additional examples of preferred compounds include the following:

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

5 (R)-2-[((1R,2S,5R)-2-isopropyi-5-methyl-cyclohexanecarbonyl)-methyl-
amino]-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,28,5R)-2-isopropyl-5-methyl-cyciohexanecarbonyl)-methyl-
amino]-propionic acid i-propyl ester

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

5 (R)-2-[((1R,2S,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

5 (R)-2-[((1R,25,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino]-propionic acid f-butyl ester




configuration. Both enantioners, and (e.g., racemc)
m xtures thereof, are approximately equi potent in

wher@bogisenl terns (see below). The chiral centP€T/6B2006M01093

| actone is such that there may be no significant
energy barriers in assum ngqgither of the active
confi guratl ons. Thus, a racem c mxture of the | actone
Adc{ﬁﬁ% o n% ftredrROMB SR SndidRathe PSR CYCl i zed to
?npi]/)éesne% actgnerlng (a g -lactone ring)
referred to_as horroserl ne |lactone (Hsl). Consequently

r;[orrpo(rﬁhdbl((dR 7% BR)R-dsapRypyl-Bimestiey-ey ¢lohexanecatbenyledrainple d
e5lﬁy,rb§(§d ReWestEr Hsl, and DL-Hsl anal ogs.

pol |

W”O@%u R BRI S S B el S Snd AR E S B oty hoaminal
(1R, P8ty acd pthylesdgly| - 5- met hyl cycl ohexanecar boxyl i c

acrd )@- @F@Z@BR} E&édp%p?r-ﬂm)étﬁ\ﬂ—cﬁclNhéxa&m:éiﬁonyl) -amino]-
B1R P P dnfp?%f?ggt - 5- et hyl cycl ohexanecar boxyl i c

acid ydro-furan-3-yl})- am de

(1R 2@54%5((1512%55) aﬁqpr@yhﬁm@ﬁhﬂw@er@s@aﬁ%BPWWrnel
acid 5l2cymx@c|d eproppwita-furan 3-yl)-am de Additional

addi | F‘é? R e T R SR S D
follb rgc a?rd n-butyl ester P

IR, 2 S(FSFQ HeR, 2@5R§}2y$0p50pybﬁrmyéthijblohmoeaaearbDIhMb)@mino]-

§_ng g,Lgt%CgC,@%g&g&@péy&r 0- pyran-3 yI) am' del n one

frorrvﬂ TR 28 B an APy BTy G Ohexaepar bR -aminc

cont ahutpanasd i-butybesterenbodi ment, the substantially

pPUT T 1 R f(OIR2S SRID-i& |-8IathY-cEbBétaneBarBony!
Bons| oo prruas BRA-ISREdy-3 A e B SloneBaron) [Ramincl

e. g. b'étymf Ségﬁgﬁﬁ%%’ V\@J E]ht e.g at least 90% by

wei ght, e.g., at | east 95% by wei ght, e.g., at | east

AdQTSAbExaMebIeN b prefefred compbemBlinQ@de iy folngly:, e.g., at
| east 99% by wei ght. Unless specified, the

substantiallv purified formrefers tnejhn Pnnhnnnd in

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

5 (R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino]-butyric acid ethyl ester

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

4 (R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino]-butyric acid i-propyl ester

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

6 (R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino]-butyric acid sec-butyl ester

- (R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
amino]-butyric acid i-butyl ester

8 (R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-methyl-
aminol-butyric acid t-butyl ester
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stereoi sonmeric or enantioneric form For exanple, in
one enbodi nent, the substantially purified formrefers

WO e00a/10d48t ur e of stereoi soners, i.e., purifiedP@®i/GB2006/001093
respect to other conpounds. In one enbodi nent, the
substantially purified formmpefers to one
stereoi soner, e.g., optically pure stereoi soner.

In oS empatiatbntens combmr@lubsélaabu fohycoppouhde of Ferfime ﬁﬁ ers
to a mxture of enantionmers. In one enbodi nment,
substantial |y purified formrefers to a equinDIar

m xture of emagtioners (i.e., a racemc mxture,
.ne e?*ﬁbodi ment, the substantially

aracenat e)
purified fa fergyto nti one g
optically pure end tq\llo r. 11mane enbgmrﬁﬁ%t(?)t he
cont am nant s I epr &sent @ore t han 50% by wei ght,
e.g., ho moré thal? 40% wei ght, e.g., no nore than
30% by wei ght, e.g., ndnore than 20% by weight, e.g.,
Whepgnrmre than 10% by weight, e.g., no nore than 5% by

nore than 3% by weight, e.g., no nore
msgr}#gﬂe@@erﬁvqm&cﬁ% and "9, no nore than 1% by wei ght .

R4 nwmdeggn@péwhwreden empetbgiht ani nants refer to other
conmpounds, that is, other than stereoisoners or

Agaﬁgﬂ'ﬂ{ llngﬂ?ﬂgls ro%&&%n ?heeg?\?egwrks tné%tg g@ﬁ%@?qtﬁ HFO%IE?F\aS the
Sa"‘@rﬁﬁ%@Pﬁ@W'StW aefoupAiim-wenthe!- refer to ot her conpounds
and the other enantioner. In one enbodi ment, the

In oﬁé‘@%iﬂfrﬁéi‘m‘t'%s%e?&hﬁéﬂmgqr mis at |east 60% optically

npound, on a nolar basis, is

ure
In OF?IE"@ Qﬁ"}eé‘a ' 8?@%}' or enantioner, and 40%is the
In Ooﬁée@pdwnétresmegamﬂﬂmﬁ enantionmer), e.g., at |east
70% optically pure, at |l east 80% optically pure,

In oﬁe mbo?{mén‘?%tls %(&%gr‘ge'ngﬂ\)é&fof Lf,b?% e.g., at [east 95%

optically pure,
In 069 Smb°ﬁ‘f“q &tis vgepeisientamelvpure, e.g., at |east 99%
optically pure. Preferred anpbng these NACE conmpounds

moﬁé@mbbemn@%éa%rd%%n%ggg & fibn. When applied to
I

In obg S ek B GagThRge CUAS jodace refreshing

irritation, with mninmal eye irritation, and with a
EacHuhalevery d@f‘np%ﬁblb @BnBihatikh Bf the @hﬂoaﬂeﬁwtm&nbéﬁiﬁb&@% Explicitly

dlSCFDS?g lﬂ%re‘fw eatghtgé‘:é‘%ﬂ r??iﬁ g v Qg%%énaggriﬁlag i}l\?ﬁi\{l&ai %ﬁ Séggp:?ly recited.

respiratory tract that last for nore than about 30
Conmmpouatie sf Férituta () acesiilat to compburDoffidrealar (25 RRosks tha thdo

grouifs’R.%nd 1Y of Fdrmuta (1) together form alkylene chain (e.g., ~(CHs),-) 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 b-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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ng/ 100m , for a conpound with a nol ecul ar wei ght of

250 Daltons.) The |l ong-acting NACE conpounds are
waoele@bitogyoi shed from ot her L/-al kyl car bonyl - an pOT/&@B2@6/001093

esters (e.g., Ws-5 and W5-31; see Table 2) and

L/ -al kyl substituted carboxggides (e.g., W53, V\S 12,

WE- 23; see Table 5) (Ws-23 is L/-2, 3- trlmethyl

Homégbwnermhé)%eﬁmﬁﬁied w?v@b e % gqlaaeﬂe fing)
ertles and t §
refelissila A MAMOSSEUECP IS (s G onsPaLenty PSﬁ@?’fﬂm&\‘ﬁj@)
whereinireisrlj, eee reMred HoWereimas brlsk xighl an, DLVigS| B3paldgs 5,

Ws- 12, MB 23 and W5-31 , have a short duration of

e doiiele 8 Bl B vRteuidd D0L,00S "o ot

achi eve SI gnl ficant cooling but rather produce skin

densations of tingling, burnilng, and yrritation,
gffects that are sim'lar to tthose obskrved with

a co mul ti actigns of
gené%&&%%&%?%@ t'ﬂ]at (-)- I : |s||gne of
1 e|cghlphsxa@ee@ﬂbgmwddfs)r%mdadl it opfgest

gool i RerahGlioFraArBlyll-amidee OnNg used I n:co
gontrast, the preferred |ong-acting CE

deliver a perfect cooling sensatio wth rapid
ong duration of action, and|m ni rral skin or eyg

rritation that has not been |previousjy recognized.
Rurt hernore, addition of a nmgthyl group to

L/ - g1Re&® $Rnisapioowyd-methyki ne et hyl er (W§-5) on
€i t hercytibRexBinkEABERY i@ bEM g}r tﬂe g- carbbn
ncr A e dura
ur t' %ﬁxO-@{r 2dr%er@% yﬁ durjati on, and sé
absence of |§‘VP'P'?at| on) of agtion gr/g\n‘incgaased jor
he al ani ne derivative with the a-carbon in the

> configuration. Additionally, cyclization of tﬁe

O~ —~T=

-carbon of the amno acid tg the al kyl noiety of the
ster in order to forma 5-mgnbered gl -1actone ring
os) t he desired bioactyvity. Due
o iz SR PRBBRAE e " he cgrpoude, I
on‘posﬁy?Pg neaafaow.“@ ?E'fjes my be U N
heRapetttiraialdrofurdres-ydreamipe e, to reduce di
issoci ated with pat hophysi ol ¢gi cal ifegtatio of
njury and inflammtion on cytaneous and upper
limentary and respiratory surfaces of the body

—'mf-'-nf-'-ﬁmm

Additional examples of preferred compounds include the foliowing:

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

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

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

Additional examples of preferred compounds include the following:

(1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarboxylic acid ((S)-2-oxo-
tetrahydro-pyran-3-yl)-amide
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These conpounds may be used on skin and in the ora
cavity to counteract irritation, itch and pain in

WO b@eapiot i ¢ situati ons where prol onged rel i ef POf/GB2006/001093
sensory disconfort is desired such as for intense
pruritic eczema and for sevgye, sustained, coughing
and mhee2|ng These conpoun s inhibit the perception

of
gucop
resp

'1 nl% ?%'5'!’%% qugqrg?)ﬁ ‘Gqﬂéfﬁpll %f'cl‘oﬂgkérféﬁ &ﬂlcad&&l (W{‘)ez-oxo-
rat ory tract, antft r@BW@ﬁMf?@%ﬁ‘é&W% t he
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and
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have pot ent matyi-@H)- -20K0-tatabydreepysait- Buh-amide e di ng
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ut
gﬁd/
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conpound to skin. In one enbadi nent, the conpound is
Additignal exprepiesof RigierTed {CeMRaUMiSdacings the(jqallomng

suff|C|entconstruct|on for, the delivery of a

der
tthe
t he

l?ﬁﬁg%'zﬁs T§MSchF'éi}élbhe%?é’cHt%o‘k?E%W@S)‘é’oxo-

“kln mts use

onq act |eng1r KIACE %tl Og'lr%%?ﬁpén Wq\%g{dﬁpeutl C

%tu

At (BR2S\iRy+2eisdipropyifi methyledyclohisxarecarmosgissacid ((R)-2-oxo-
nbr anes |s present tgtpghygpo J,@,%gh Wa,q@)é for

FalV4
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Baci a
aftefr severe insecf2 m&@ﬁahmvpﬁmanﬁ yh-aenide are no
topl fal  anaReS!|gR)PEEbIapy-BIRetAPRdyeMBExdn2chiboRylic acid

dat e
alth

gt bt 2okl aRl p Rt FURERRECT, |
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ote
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nt D AR BRERIS-sersppyr-Rmetayl-cyalebpypnecardexylicvcidn
ctive cool maghﬂm((ﬁz)xzafmasinarry@rcaekepan& ymem&mse t he

STOpPE
énd
i nto

:pB;H? 33 réﬂ)—(‘;érf s ;{;}fé‘ ‘?Yrﬂ?tﬁ&/l na/'dlogéﬁn%bg‘r’bo%ﬂ% a‘cPCf'i
t her apeut i dBetBYR Oég't%ffﬂhﬂ/d'iocfé’@i’9%‘3%0a’ﬁ'ﬁ?l

asthmatic formul ati ons. The specific structural
In d‘n@%trﬁﬁo%ﬁnéﬁt hBoPbESYS &S stRintaMNb Gl fénP&l/88H a form

subg{anPaITy freee fré)m contaminants.

In one embodiment, the substantially purified form is at least 50% by weight, e.g., at least
60% by weight, e.g., at least 70% by weight, e.g., at least 80% by weight, e.g., at least
90% by weight, e.g., at least 95% by weight, e.g., at least 97% by weight, e.g., at least
98% by weight, e.g., at least 99% by weight.

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. In 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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i ncreased potency and the presence of refreshing

cooling without irritation were unexpected and
w@ropnordng and not known in the prior art. TheCT/6BR006/001093

“"treatnment,” as used herein in the context of treating

a condition, pertains generatly to treatnent and

therapy in which sone desired therapeutic effect is

racélﬁ&lbﬁVlﬁ%efeﬂ{bo@??ﬁéW tBe shibGahtiail Bhﬁﬂe@ﬁo@rﬁ rdf&8 10 bRYERSiomer,
condi tion d i ncludes reduction in the rate

€9, ?ptlf?@@?"g??naﬁt'%?t inthe rate of progr ess,

al l'eviation of synptoms of the condition, amelioration
in 0Bk etﬂb@dmithé ematamn&nwépre@énttrmnmrtﬁart 5O%.-by Miegtitn&g}, no

mor%sth ‘? %E}&ve?éﬂt &ﬁ}?ﬁ@%ﬁ tI”Qn %%I‘q’/b bg{n@%z aq;\hﬁc) wo?‘e tﬂgﬁ?O% by

welgfeett e. ae@e|%95§a1%@ Ghd\{etqh&r? d-pq "\Rfﬁ) Pé 7, by WegRt, §59., no more
thanﬂ B8%dyopeigiat, &lae rmcmmetthamz%ltﬂ veahghteas sedndrg thidmel % &y meight.
"treatnent." The term ‘effective anount," as used ’
herein s nt of an a und
Unigss Spentieling Pon Bl fes 1 Biot et heS tis PR,
stergnisameisa eveniwoerd, Imeneembedinehieths qp@tamnamis @@farctower
confsHiMd$I8sd 61Ber $tBRIORRAE. CIannfe%‘ﬁibodﬁ@éﬁfEtﬁé ¢bAtmindntdrefer to

othérec%%g)gﬁpésearpo?{ﬂﬁfdtﬁérre'nghtlo:jn?({ when adni ni stered in

rre f eat ment regi nen.
Phar macol ogy and Mechani sms of Action of
In oNeAnbpdineerd dhy substadially plrifield-fddnaisley leaat ®ORa pticaliyipne (i.e., 60%

of tl‘iér: g&ln SHECTY 9%1%;&2 %Sthé\leéé I%H%téébl%ér & é?ﬁhfl&]’ﬁers 5hc§‘40%
s 158 e erar e oL oL Rl Ee? g o RECTdoR 2PV piscg'o” at
leasti8es @ptaalé' pUrece.gapt leelst@@r’/g/mi@ally ruTe, eray atleastd5% ppfically

puréNEg JEOLRSt 9% GitRAl C}‘ slee, S4¢ bt 18ast @RI HBtRAINPEENE ., at least 99%
optucgl\ {gd peptide an substance P, or in another group
co

t'al h phosphat ases and binding sites for isolectin
B4. These sensory fibers also contain various
Prefezize@noorg, theseciNAGErgnipbends ara Sloagraciirat’ NG E Eompaes drat, when

app@%@@th@%&ﬁ%hﬂlcoﬁ@ eh")bréﬁeslrﬁr‘éﬁﬂéé)rre?regﬁ] éb@ﬁfﬁ'ugf hd coollng

e RS R3Sl 3 Grbiiof) TR s D8 i S ofoon

on skir thatlastsfmare dledreabasihd hodr yinen vaed 2446 noiMandasist arsbia duration of
acnbh Onlttad BHRAN thy 8RCEaVRY ahd apy@gaéaonram&act/iﬂatﬂaét%rﬁn&é@han
abehl TITHEE e CE R i, D013 SRR 1835 G o
mglgpgwh fqr g Gonpay 3 awtéwmelﬁﬁld%\@@gm o4 260 ﬂyaﬁem%) by

protons, i an anmat i on, and vanilloid receptor TRPV1
Thc—ﬂggﬁ‘ \bSfrgy NACE céﬁnpsaﬂh%aérs lastindihddtRnP bt REalRtR53-amino
acnda esters (e.g., WS-5 and WS-31; see Table 2) and N-alkyl substituted carboxamides
(e.g., WS-3, WS-12, WS-23; see Table 5) (WS-23 is N-2,3-trimethyl-2-
isopropylbutanamide), which are known to have cooling properties and the two (WS-3
and WS-23) that are commercially used in comestibles, confectionery, and toiletries.

As shown in the 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 slow onset (more than 5 minutes). Also,
some of these compounds do not achieve significant cooling but rather produce skin
sensations of tingling, burning, 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 sterecisomers of menthol; it has the strongest cooling action
and is the one used in commerce.
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transducer circuitry of the C-fibers has not been

el uci dated (see, e.g., Canning et al. J. Physiol. 557:
wWG4ad65d4801 2004) . There are many conditi ons thaPCPpGBAwW6H©01093

sensory disconforts on the skin and in the nucous

menbranes of the nouth and.ygper airways, disconforts

which are aneliorated by cooling (vide infra). Cooling

of the facial skin and nucous nenbranes is detected by

' ff hat h .
o BMEC T LR TRy RACE alLELAL BB AL soina
sengationpvith eapichoRsRhileNg SHalbne astian 1RRd gainigtal pldoior gye irritation that

hashetpesrapraviessly fewbgnined.eases in response to skin
tenperature cooling (step reductions from33 to 23C)

nd are pressed, by warm ng. The dynam c i nfornatio
Furiigr R 3O Lo M paeiepaitey AN o
(WS-b) arpeithep thesiisdganrtomer dent-aniinaearbemiscrelases]iby gt least 50%, the
durdtidA®nactign. cool i ng sensations. This type of sensation

Is mmcked by facial exposure to air or water

tenperatures of 15 to 22C. The primary afferents from
Furthgienele, tripataney. furtioa, amd selectiyith@bsendenf imitajien) offactiorpare
increaasdcbr the iagmimerddrivativel itistheledgbdrhiathe BEbatRMEtiony er

95% of the thernoceptive input (see, e.g., Hutchinson

t ., Jd. Neurophysiaql., 77:3252-3266, 1997).  The
AdeigaRivny Jiaien & He Snihion of L AP AR iy IR Moty ofthe ester
in owleo tehfarm mé-memberesingiaictone ding iresulth & cinssnpgs avith Mupedésired
biodeg¥itye. Tenperature detection inputs fromthe face and

lips are especially inportant for nodul ati ng behavi or

as this surface is densely innervated, as can be seen
Dus; tg thpingiolongedactivily the aempgundsnenierasifions Andetigevrgy oe used
therppauticallyo & exdinple, foaretiucesdisemfotty assaeritedeWitie fathspiwsiological

p } I:
marﬁ%&t‘aﬁg%st &gﬂtﬁ&a&nﬂ il ASEERSo ﬁgéﬂééug %ﬂ%?ﬁ%ﬁaﬁﬁhﬁg@ Qﬁl?]e

S SO romo r arts o
resHiga, Sifanve Fbedod P

Yhe trigem nal nerve - ophthal mc,
maxi |l ary, and mandi bul ar - send afferent

Theb& 86APSEHHBInk AWV ISHAIBTEIN SRy tRETbiaN Bavity kA BERSract irritation, itch

ar 0P BB e o) Pl el Bisgouiggesies
sucthag fasiintemse uritigregzageand farieyers; Restaiped Porgking and wheezing.
the trigem nal nerve respond dynamcally to drops in

TR EIAER BT ER S £ P BRI g

the gypoLs raemRtases of (iRaral cayly andhiPngs feseiraign tract And so can be used
in thedmhikitibn pf sensoyelisorders in these tissues.

These compounds (for example, when formulated in a lozenge or a liquid at unit doses of
up to 10 mg) have rapid onset of less than 1 minute, soothe the throat, 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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Cool ness signals detected fromthe oral cavity are
nore conpl ex, because the precise identification of
wo b@eaolnal may be confounded by vari abl es suchCHEBRIV6/001093
secretion of saliva and gustatory signals nedi ated by
the facial and gl ossopharyngﬁal nerves that are
distinct fromthe trigennal ‘input. Sensory signals

iy, trachea, andl nx originate
corhiRchdf, Huav dbashnabheRaw MRl el G foround o
thegskingeni nal nerve, the Iingual nerve, the hypogl ossal
nerve, and the superior |aryngeal nerves of the vagus.

Thd PRIdNEESSEF JEREH BBinSERIsHRF Bl M;(H]qlg%ﬂr{qu/?@@ gﬁgfogigféms in

refreshyng cool i hg, on sensor omfort [
thefaReuis SRR raE A oAb ol A FAgUR 1R & s present fo at
leasiomnesiayefop exaraple cafteBphstatlyrensic oalasersurgan biitherigtialvskian

derphafitie 61 tha Facil Rib! 6r dVRH @ftE PSR RsSEBREYY nodality.
This is especi ally true for (-)-nenthol (also known as

L-ment hol, (IR)-nmenthol, and (1R, 2S,5R)-nenthol).
Currentlypihgrendyie nodtopicaleanglogsis dnesicationsapnravedigdiis caiggorytfor
therepeutiiteiehafdhin dsdonbort, @iths@yisthe ePane esisRor steh substances.
Thfg& [F—Ala' dhd 18 d‘éﬁpﬁﬂ/eé'arn’{@ﬁsbtﬁé}g, \Mkk?éelz—?cﬂi% thoIin@'a)h'd refreshing

nt hol can elicit sondtosensation (coollng, .
actiOp? (NEERATE® 99013 AGFTIS H1AK I B se i g joralséyity and upper
respiraioryttiasharidbingy de)incoAmrated intatherapautics sundh, as(anti-tossitenartd anti-
astRiRBtid REHGatiédy | tation of oral and pharyngeal nenbranes

(e.g., strong mnts or toothpastes) and have anal gesic

actions on nuscle (e.g., BenGy(r) ointnent). The
Thegpacifiesrariurg! &atyray of firtrmaleculgsihaicagfer dhe diesired groperties of
increasqd poteper arefthe prsente off refrésiingPodiibg With&\d irrikdtion klerd g,

un%'&gagﬁ%su ﬁleiﬁgiaﬁhhxt GO i igicP s, of L het mal

ects (co , warm ng of tactile effects

(buzzing, tingling, tickling, numbing). In the nose
Theatetm Gireatmeat/i asyysedherein édtheicnatext ofteating a dendiibdri, pgrtains

rerally 18 feh@lent Bn@tHeRGiyGh Which@8meRidlired NG cRii is achi
SorE Psychol 31 2101°10 mfof%f“‘d PERRIcRUE fé 1o achioved,
for Sdttgle, thENIor ondls pbgrest o7 o coption. jAndlifiis epegtction in the
rateipfirseqregs. mdltdn &g rgte Peorogines: alleviationof ayreptomsat thescondition,
ameimit}maffmescomrtiohnﬁid Qagé bythlﬁﬂtdhcﬁti@rd Trie@tn@éit b¥ Algréhyictic

: s - end] o)

et (1 HobHrEE 5 ﬁ%@@fﬁgwﬁ%@ ol 156 DR palihgs [ pove not
yet dgyglopgag-the copgition, bubwhagreral kisk akdeysleringrthe gendjtion, is
encoimgassesl byTthe teror itrebtneatt.” (- ) - ment hol cool ness recept or

is thought to be a protein called TRP-MB. However, it

ot en

b found that th cy .of . c ound hat
e i PSRl AR 2 508 BRI BEYE® (oG PERST ohee reive
compogd, @& gynatepalk compesititnsw|desags fosncampHsingian metivenebmpound,
whiéh i.efeictivelfor plolintingsbrax desice tﬁ‘.@@Eélﬁtﬂ: e cdmmensurate with a
:z%g(zg}& l%érngﬁt/r%:k dr% nr\)vuh%ﬁ%d%iétgrew it BeddMR N8 o KB4 treatment

Pharmacology and Mechanisms of Action of N-Alkylcarbonyl- and
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 AS 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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Wor kshop on the Study of Itch, Septenber 25 to 27,
2005 in Hei del berg, Germany. Acta

woergaomeVener eol ogi cal 85: pg. 468, 2005). Furp¢EGBR06/001093
TRP-MB is activated by nustard oil, an agent that
produces the pungent sensat|%ns of wasabi. Thus, the
conpounds of the present |nvent|on shoul d not be

Thérgﬁfst\&,ﬁgo %.Péfglﬁﬁéovc&?{m g .aus%@??ryﬁng&&ﬁg&@rtgansm?Potent.au

recepin §lsfé§‘"éPfe'eﬁ?lPtPTSztB%F GoRe {3 HfRTEIceeRRRIoR apd pain. The
affefremt@grcatsfbemﬁlabmofycoubh aniginate frinedetectopuon theispeacetfdrachea

ancﬁﬁ@n&%h@raréﬂgr%ﬁﬁltt@& ] tﬁé fa?fﬁ@e@l%raﬂlc@\ dfie VRSN rhese As-fibers

evera

aregfpiT R PR % o cafo o Ao s fBIdy actaptipa receptors.
Sensitivily treequabrstinnd i sepasataly eRagNasy st Griigersfyrprotons, inflammation,

and)vailloR recestbr TRPVY ag6hisistith 85 8apsaitth, #8t the precise detector and
traﬁé&ﬂ@%recﬂrchﬁrg o? ﬁ'l%tC ff|9érs§1|a% ?\%511@% c%a?&oo{yegré.g., anﬁi'ﬁ? Bt al. J.
y and’throat .

nes o e or cavil
Phwahf‘eﬂgﬁ“%éﬁ%r%ﬂ brepar ations, such as confectionery,
have alerting effects on the central nervous system

Thér8 "é?é"ﬁl'an CORARrs RS rEARBYenSSty @EE!}M%S%‘H tﬁé‘gklﬁ'ané ki e
centﬁat ons to ar

mukShsnePRIAEE of PEGTosh 308 EPReyiainy RV e i Wagh premelorated
by eariing Avidg iminalisCogling ref ﬂfa faeial skin ytd muceugerembranes goistected by
a shisdet bf pmrh@’fy%eh eiferepty thatdRse rédebtord b heﬁél’énbhzrjgs These

se BRJ b%qséféhl l?*g hn‘% 5]1 A %&%g e‘%%%' rgl éPé ést¥|at
(A oo Uihiafe" S Befhd Rifipdtel

mcr@ag@mg r??’ﬁé’”é? &S'f'@)tqr@ﬁfété‘f? %P@ﬂng @tﬂé"@@lb‘@t'oﬁ‘ﬁ frem 33 to 23°C) and
arei suppitedsedby wainting alMbe Aphamic GocrRItibe ispropdyited alkBg axons in

splﬁé’ﬁ’%llhggat %gﬁ@o%ﬁggzlo'lﬂpg@gy?écc tden 't’r?lenélfr’&nst %%Idﬁnlglm pumans to
coc@lgg 88RsA 139? r IM_y)oe ﬁ@smtjg% lsdpvggﬁdrpya{@%gaxposure to air or water
ten(pleragres|oitl § t9 2MGA) Thegprinane afférertsfroopfaciatisloh teriralte inghe
p%gfﬁ;rﬂl a8} of thB %ﬁ@da?@rﬂé‘hﬁné%‘ QuE]Q&s @ﬁére‘?lﬁ‘eyfarté rdsBfif Rler gdé;nrbf the
I $9 uﬁ"aﬁﬁlnﬁoresfrﬁ'eatwew% Endlip g%ﬁﬁ oo7),
Thexeepling sloaelsifeom theoasbpkasyresanddhe eropbhryne ateotransnytted via the

glo%@ﬁ’ﬁ@ﬂgeald@a@orants t oot hpastes). The recent
|nforrmt| on on cooling agents used for skin

pplications was reviewed by MB. Erman (Cooling
Tefa@%fﬁ%e datgction 'np@afr@nhtbsrfa‘?@amddlﬁg areespesiliinpgriant for

moddatiret behewiok 26 thid Sirfabei8derdely iRt patedrazdapd® de@n in diagrams of
the%'%%%r?|h99'§uﬁ§ulu§ﬂqgkt9%olé9f?§)§ho% gf ‘T‘H@jatﬁ‘ i e@él éé%%ngr%ed as
we PG terReEire Pangsh emo%%jwa% PR oBDACE BUiyeSS 56 from other
partsogour bbmheThﬁthtdedoragmeB@f the ttigersingirmeme sephtisfipic, maxillary, and
mafdibllgF | SerldQdfickdHe HRPRABEISItNE thiGkhdtiBR okl the BEGAESSs surfaces of
the face, head, scalp, lips, oral membranes, and dorsal surface of the tongue to surface
nuclei of the brainstem. These thermoceptive units on the trigeminal nerve respond
dynamically to drops in surface temperatures and are inhibited by warmth.
Thermosensation from the face is dominated by these cold receptor signals, as heat
detection is not tonically active.

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, trachéa, and
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(a) pharmaceutical formnulations generally require a

single active ingredient and (b) none of the current
weowmbiioigongent s has sufficient duration of actPENGBR006H01093

therapeutically valuable. In order to treat skin

di sconfort, a conmpound nust_gct for at |east one hour

and preferably |onger, otherW se the patient V\/|O.u|?

oo Ly, the. dr t g elie

R i ud AR Rt BeY el A 18R e it nere, e
lingal Rarye: the RuPqdiessel neyue andilr puperar Bringgalesyrscaf th vagus.

action, soothing effects, and the ability to relieve

Thé ipfechyEf rﬁééhaﬁ%hsﬂ!hd%ﬁ&iﬁ% AR AR oF Rifreshif cgélﬁﬁﬁérﬁsenggﬂg

T T oW e b
Sepsajiens sarhe eganfisingh whin ai aheinabaffeatsmoresthan ene abnsory modality.
Thiei isiesmmlmrumrq-)cﬁém?cmt(ﬁ% kiSovir 84 Eln{ieinﬂfrbgkgR)-f]ﬁléﬁthlog, and
(R S538, MGT T SI0RA01E A 05 R b A
AU ANLSANPYTY REPGEFEC L FOrcamplenisetha Lape. aimuays Red o eaYityg(-)-
mehithol earaeljsit pmaidsknsation ¢eodting)drritation giHgling)abIfddien (minty), and
QUARAPLI, P S orlif AR Aok S8R TR 3 BT g
phaiingeR el fit 5 gr. Rena mite cbONBRSGRLENbayecnalggsic actions on
mugglgi(¢-8s BenBrE® oidmentdail he mydimasihlitiesmeaysiurtber mixrto igiveaise to
compiak peeplichsiof irfitSioh Ktﬁlrﬁhé,rbrkﬁﬂﬁgétﬁ{gmgg,né'é%%&i?lﬁs%é%d trhe eyes,
n | ] . ,
I R e e
““'Bb'ﬁs)n. Infhganesia anskarakgayity, dhg prefomisngnt made nbdetedingdngnenthol is
olfantary fsesakigt, Neagatecetfdl.c J bptinsycact,itat @n 109, Joogssur e or
touch. It is believed that the |ong-acting NACE |
i A B B G Ociinva B & bR 7R abik mediated on
PerRbetalisifedunen sueimgs Baticantorp.earandirestiyamediatrgt vid SctivatidrB6f@ool/cold
recéptors/eni icool” AbrveRaamgBe i 1B fattep badeL stipPr8ddish ShoRick £ via

« i thi oA hot. t.. This sensor
o b lth 8 RS S0 B oo
coqingspLeeRPiyY s tirHokide be amiptsin aalled TRPrM@ Howresreit hasibeen found
that the pofracy et conspmind tHt actaes BRRMS HobeoAiBd €6 B3¥IHG dstions
(seé,”f!g t h\?(.ggétgﬁgge,g@.gﬁurﬁ% P, pakhghe %gﬁ\‘g\}eli. z\?g\@%lﬁéﬁﬁg%mnlgp Cooling
podih i B 57 ol Yl AT e et it Al
Wogigghop on the $taidy of ket Sepiembiet RS tca?it) 2005 in Heislelber) Gefrhant Acta
Deinsate-8ehencebgithal $5: o is8 PLads). CFeRebte, Tﬁ?’leMB ri‘é’gafvgfed hgs
mugtgﬁfl]éi aftab %ﬁe@?h%&ﬁ&c@%ﬁy&e{] p&%‘ér?tnsteﬂggtgong ro? W%ge%ei. 'Thu.s, the
compounds of the present invention should not be viewed as solely acting via TRP-M8
receptors.

The multimodal action of (-)-menthol and related agents on Sensory processes are
utilized in compositions for food, confectionery, flavors, chewing gum, lipsticks, and other
comestibles (items put in the mouth), beverages, tobacco products, toiletries, over-the-
counter pharmaceutical compositions for treatment of nasal and airway symptoms, for
gastrointestinal tract distress, and as a counter-irritant for alleviating discomforts of skin,
muscle, and membranes of the oral cavity and throat. Although menthol preparations,
such as confectionery, have alerting effects on the central nervous system, menthol
compositions cannot be applied to facial skin in effective concentrations to arouse
because it causes eye irritation (stinging, smarting, tearing, and pain).
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cool . These nolecules are qualitatively and
quantitatively unlike (-)-menthol and WS-3 which act
wo orocl1emsl t han 20 minutes. I n certain cases of PCT/GB2@aa01093
cough, it was al so observed that the NACE conpounds
exerts prolonged anti-nocicepfive activity when the
sensations of the perfect cool no longer reach
consci ous perception, and that repeaged appllpahlons
. ) can si]ence and extinguis .
T“ﬁ%é‘?%ﬂ%.ﬂﬂ@gg&?@%‘ °FS NoLjfTiRing fir SuriaeSpeiik which can be
apRlisd|to fgjal siin e afous® woulst hevandiitas Farihermerd, lsectphasbenticay be
applfeditb ekin@eour@ithé epesoaeRSsh anthts rédlra:g-sﬂfhtihmohlﬁg#. and pain.
conmpounds are active at S|?gl e dolses o:‘Nhl to 1| _ ng an
t concentrations of 10 ng/nL or |ess en applied
C°?'85?"‘cQPPVO['@‘%%QE%?‘MW%W eqrempistn) usesipr tapidat applications to
skin areverinvipali atenthyklacias (Freddofait® ML) onesthenk §iaesim ddktdl he
(FresbyatO'MC R bAg }néNtHd}K&'o ané‘ﬁ?&l?ﬁoélfﬁglﬁgﬂﬁﬂ@. Pnd A fhts do not
sKiR th X|IdS ;edn&s,tzru(? and’ I ower WS-23
act; estpﬂ%qazrs@ ??ra{%'fqer til) RSy dMeOtaFRAsRls: V\G3-3@and WS-23,
aregadinlydisae éx eonetioperycehewingrgling, artdeileiried (nuartiwashes tafter-shave
lotibines shavapesd, dsbddFhsts) 1Bpasts)n QIM%%eﬁﬁHﬂaﬁg&fSB%tcgJ (gc?g%% agents
o : [ om apout. 0.
s oty SEREHR s liBbeg b A ed rk i car
apﬁi*ﬁaﬁ'ﬂf@s PSyplips 2 beilptriseaA0r 4Q5-118Hdayo?05t Peagessfin pbysialégical
coddiog iagentef Petemer & Figvoristdx: m];sof :izogo_am ah@bgglld Qékgdb}é and W.
Joirﬁggke%gﬁ] '|'k§?h§‘§/°f°gp€|%‘fr%'btuﬂgr§°§'ﬁt {(')lgﬁ]‘;%or al1bc§w ty.

Bi oassays of N Al kyl carbonyl -,
Nong af the lpgrntalinkipiscarpbm agtisfy atenefonttiedapestieuse amthe skin because

(a) bmmati@mrhw@tiWr%rﬂy@?ﬂ% d iﬁﬁ@lsggﬁ%{lﬁ rgé%ﬂf @) none
| . .
o 592l ol 8 e AV T SR oy
Valle%l% , "ouch™, or that "it itches"). Hence, the
sensory effects of chemcals in animls nust be

In drélétith @ebd Skid MEEIHBH: a E@ﬁﬁwr@rmﬁsﬁ%g{er at18589n2 mo[irg%ﬁcls

o 8 e PR e o B o i
religfp§"opan @aiiritast er antictussivf action srothy gimags sseRiealldyent should have
rapidesrept sfracfisrs aysthingediécBUan thbadbiik odaiicie dﬁk&\ﬁﬁffcﬁi %or an
extérib%ﬁ%u?asc%ﬂyf%r gkaﬁqlﬁ,q‘onl' ggvl%hr@t ,@n on onset and of fset

0 on the qua

action,’ or °YFf human sensations

evoked by the chem cals. Furthernore, potency as
NomEectuwaad Dbycriptien aidiventivefdoeeéptve concentrations (EC50)

in the receptor assays may not be correlated to
Usir?gnFelch |anI &S&Fdd‘ég, coorol and hot signals entering the brain (see Hutchinson et al.,
vide supra) were converted to audio signals. The “cool’ neurons generate a “pitter-patter”
sound, like raindrops falling on a rooftop. These neurons are tonically active at room
temperature. Further cooling, for example, with an ice-cube brought near the receptive
surface, increases the sound and frequency of the “pit-pat” to that of a strong shower, but
never that of a downpour or a torrent of discharges. By contrast, the “heat/pain” neurons
are silent until a heat source brings the skin temperature near 43.3°C. Then these
neurons discharge in synchrony with a roar, like the sound of high surf or tide coming
onto a beach. The 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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cooling actions. Thus, the best information on the
phar macol ogi cal properties of chemcals is derived
wo p@aiiaidpect tests on humans. Watson et al . (USP@HGBRG06/001093
No. 4,178,459) tested the properties of L/-substituted
p- ment hane car boxani des on \pl unteers by putting
filter paper (1x1 cm, inpregnated with a known anount

Iikﬁrrﬁ?’ﬁ@% rr‘ﬁobusPQiE-%orﬁAé?tfog‘réP ﬁ'ilsq gzﬁgir't] §§\ﬁr%tn§:feng BEhiEe g?ﬂé\/@é Bind in
noi oyl el 20 pdaahesting, oateanlc dhises Herges (prein as the
pesieelaaol.” The peesgaca oltbe dlAGH corpalinds ahd Hreedriacticoatmt
patabi@dgicelfl ehditions, RRtdshhe phsdagde ?Fﬁé&(’ﬂéus@lgieﬁb‘ﬁnicﬂﬁé spinal cord and/or
S e e R

appl I cat ]
IS QPEE‘M%‘? with dheraprutigbepefile t hr eshol d of (-)-menthol for 6

subj ects was O 2_5 ng, but t h_er e was a 100-f ol d

i i ’ \, 0

b iy BnirR i 6ifts TR Sl orolORadd IR e pertect
coqly dneSiBaECHES am i vn aBv TNl ue bR CompRthebaRg Ws-3
whigh @_beph@ﬁs thani 2onisstesadn vetdin easebyf de and coughr bmas also
obserldaviRat the NATE Bcﬁﬁ;?btfnlﬁg S?eié"ﬁ\ﬂog%%tii gﬁﬁn?ﬁ@éprti\é raEtﬂ/itlil nW?‘u@n the
sorRalidtbtie hHect 80l By 1R cofiscian Hrcebiat ang TRpcebeated
apRlisatirng i the NAGE sompeyndscan; silgacegndsertipawiah nociception. These
resditssggesintyattht petfect tbsitrazCarthér rAbd At Ritte i Bld Masticity of

theOdRB e(d'r?)q:es‘éhi ch is 41% petrolatum and the rest
m ner al ol ceresin and lanolin alcohol) and singly

applying the ointment (40 to 70 ng) onto the skin
The longctindINAGE conmpoands arestctivdkat singleHoses! of 1pab d0aend and at

coricepiratns PP h%:.l%ﬂ lr$IS§ \gﬁrwgg raﬁﬂél}e@l tﬁ;g@éid@ té S %{ﬁﬁtﬁﬁs bt e body. By
onk B ANE bR 5L bR 5Ll RS b, s i
whigl ingdudes Hop fgaiat stdn, itemeyelidedhe livss thesupneasad wer Tespiratory tract,
ancpthetentrindéenend exdieofitise fastromtdstinigrade maglely, tHY@aVaVRf and the
andfedthmeol d receptors, second only to the surfaces of

the eyeball and anogenitalia. A second |ocation is on

or below the mal ar em nence (cheekbone). The skin
Thealopgacting=NAGEaobpoendsalst haveca rapithonsab ofvactioh €from pdout 0.5 to

St AP L Rt B0 08 0L Ih e b sl
i UnehPbils b o s s G880t L ot o & ot on tre
facigh%dn of:stdpiackn ankthely subseguenttydypplyingfthemdntoding ol candty.

skin sensation is rated as 0, 1, 2 or 3 with: 0 as no

Bio85&HIBF N ca?béffgﬁé; N ll—%ﬁ%y/c%@%;@f/— A /K‘ncgz{/ Fg%rs %{ggfaftones

cl ear-cut signa 00l ness’ or ti
as robust cooling or cold. The intervals for recording
Psyshissaentsssichne réfrasbme6t, soothing, cooling, irritation, itch, and pain cannot be

verbalized by animals (animals cannot say “it feels cold*, “ouch”, or that “it itches”).
Hence, the sensory effects of chemicals in animals must be indirectly inferred. Receptor
assays, based on cells transfected with the genes for proteins associated with
thermosensation (e.g., TRP-M8, TRP-A1, TRP-V1) may be used as a model of sensory
processes. The receptor assays yield quantitative data. However, these assays give no
information 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 (ECso) 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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m nutes, until two successive zeroes are obtained. The
results (shown in Figures 1 and 2) are averaged val ues
wWo@R004/103306 separate trials in the sanme indivi deel/GBIiv6/001093
data are plotted using SigmaPlot(r) (Systat Software,

Poi nt Richnond CA) and a snwet.hing function with a
negative exponential was used for analysis and
statistical fit of the results. Confi rrratory trials of

' f
welsfich 3095 peih Ro, 1 78uER e d64 WsthroRStes SRR PR AR o1
p- "wﬁf@n&?e&l%emtﬂesmelomtw by titing fﬂfer@ﬁ@en (da1 smj, Himpregnated
witine keowerv amoahissf coffipeund) Deto mé defsdDsurface ONtheIomdleadT tiastest

sutﬁéb? AftéFBBOt oRAE s ijedt ﬁ/ag c{ifﬂ'gh E@@oh%‘%&%& ¥r af¥flce of a

t1o
codjihg Bty Jrehahid L sHesholfl. §asa9H i o thegshold
amqwﬂttoéthe'nhs stibstan¢atnabprodocdsi coglirmrddnsatiors wbehiapplitation onto the
tongleored ;ﬁéﬁl of htm?arm/d]&ﬁeé@e TRE %@éragé mi"esl"ﬁrl:l bfr(f?)%é ?ol for 6

sutf AR 26 Yo B DR B ol ariaBi iy S As noted
abqyaaCFqOWSéﬁlgnﬁlé detaeder from thesdareal @drfacfemf tee tomple mayde
confuunded f yastatang ofactbreand ofber Vdriablee, 40REIRAd B diltiion from saliva.

acconpani ed by irritation (stinging or burning). The
ensation is not rated for intensity

It h%'gl I tfﬁt"hcseﬂ{agﬁfﬁﬁse i findeadrug usefyl feétqptﬁab@rtmipatm fhe
refréshingeeoding ahd wensogy pioperieaiofla tomgsdcting BACECaMpdund takebest
tesﬂe@‘ﬁ%’c al sﬁ@d&nﬁﬂ@)orfd%rsoﬁl taste&:csru';alétt%g%?fgl% difdfent Q.Eugl S,
B SRS ot oy S i
alcghe) @ad sinedy aahdng thei aitavenbidd ¢o 7@ mge ohlodtie skioserface wsitg a
plastibtsticio ab ketiable MadesforipRal fpheation E@measktncubovékh@w& np (above

the \/Qr‘?n m‘?ﬁor&@r‘ dffl’lli% Epszeo%uthé %hﬁfu?n tlg%grraﬂo%ug pchF {mﬁ 6llje &% olabial

from |re

foldfs A 9fhhe oWl DoBRISiSHeRasaleh, ThiE Partaf hedass | i§ kapwn thee densely
innerpgted with caldyreceptarst sedohd eslidd the sarfacet 6ffthe eydball @nd

anogem@tiaf 1 &Boﬁ&?ﬁgﬂggg ®n ?gg?tHﬁQhé;EaHﬂ %nﬂ?’é@@@é&we@k?‘ér@) The
s B O ok oS REEL VAl P g o
threghold fier acyaiiea. Athethdecil tinghing, tepoltapideolst sensatidnsdmtie sikin may be

expatdncad @nd ehtdd feiipey eltdnsesaridh@engfye not acceptabl e on

t he skin. For exanple, hot beverages (such ats] cof f ee)

are tol erated. at te eratures in the nouth that are
TheduRasiy ﬂgwerﬂtw Sl genvaiPRIisgtatasrD, JpRior Bavitbih0 eRgo change;
1 assdtight cqmlrsa@g Gatek-oc tihglindr 2 aksleaawutl%tgneeéfroﬁslmeég coldl, bhhgling;
and'@éﬂrﬁbu&%o% ér%ToCUﬁfelﬁfér\fa ons cBro‘ﬂty Qﬁg?é %?é@?om

S ect

mintlG0 7R} s cpesshRcrero o a ABPeFor NP dsawn i Sigures 1 and

2) are averaged values of 4 to 6 separate trials in the same individual. The data are
plotted using SigmaPIlot® (Systat Software, Point Richmond CA) and a smoothing
function with a negative exponential was used for analysis and statistical fit of the results.
Confirmatory trials of cooling action of the long-acting NACE compounds were obtained in
2 to 4 individuals but not quantified for some because of the large number of chemicals
that were evaluated.

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 coolness intensity drops below 2, after previously
surpassing 2 units. The duration of cooling action is defined as the offset time minus the
onsettime. An inactive compound is defined as one that does not exceed 2 units of
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oral cavity is to take a 1 to 5 ng sanple and place it

on the dorsal surface of the tongue, 2/3 posterior
wo e@aitodaertip and in the mdline. The subject PGI/GB2006/001093

instructed to close and hold the substance in the

mouth for at |east 10 secongls.and not to swallow. The

description of sensations is then recorded at 5 mnute
cooilir@;:iﬁf 5y ﬁiimte%rldpéﬁédﬁ@n.? g@abﬁi_tspéf th® Qéns%{ﬂdn @Q%cﬂ?d,tf%r example,

n . at | n nami r.es .o he .

as ps FeRRbAo C0BnStss of iR NnSHILAT e ol BRI Y iletRlp (b aing or
burngt fh%étq.uaht}’]@fW@rﬁ?ﬁﬁam@i'ﬁ“@téﬁﬁéﬁ%{t'ﬂﬁﬁés‘% 32 to 34C and

when water is applied to the skin, it is called: tepid
s Lo R g o R
adjqcgife g 11sa qapthushior instsof FREpNEY Near tae syes; gnd dhesiiect is
askéwif irdtationpisepresent edabreent. yThenidiensitiuefithe dyesarsation ghiok yated.

will frequently want to turn up the thernostat when
o AR A 0T g S8
topiead pgentathermaast seliableaesiisrage HeyefRigirstateriyed framadingct tasts on the
skinorTtherneixbtadyed E desting 43 e ecaptds irathe @ral 2adtyedrid thaupper airways.
TaslH pels'hglgg CI iﬁi’cfilg‘us%uajnﬂffytdﬁecng W08 becaude ety &W'aaﬁ@dé’huid

al.r at t _ IS refreshing,” rnvigorating, an
condifiens in 438 otaherith &ne i PraRRlce ol st ans AAPUYE iR ey affect
theranodensajibolon tig toaghe.eTite onal cavity &derateisiextremep of mttandscotdf
tempeBfaréSPal ardnob 8ENtablOYR KR  skirl Hr eQhpRERSAIdviages (such as

co ajnful and aversive and . is acco nied b
cofi g g oAt e ABYEUR L mB R0 g S COREeq Bt and
scaldingghencsapdled ontilee siipl Alsoaine-coldalsinks may dsdafeshingsin the mouth,
but enidercubs®Atthe skin quRily becsmies afgeasantiostil e, or

irritable if escape is not possible. The | ong-acting

NACE co ound% descri bed herein are useful as a .
It hqsdiﬁe@efP‘T@g‘Eﬁttt £ §rost pifeqtive methadifortesting sxrBRpwIdfor effpgts in the
oralrda_nitycisltdn'akefaf ‘e’@ot&mgfsamw_ierﬁn@la@ ilomtiteadorsai surigaeer afdhe tongue,
2/3 Flfétér‘rri-iorafr?ﬁ'n fhtgﬁfﬁléhégr'é fl@r']iﬁidﬁrﬁlié nfﬂ@: sréhbfé& {sagﬁrrdgféage rcfﬂisu rsaﬁgl hold
the 5Sherian Blerinfin it iy REEoriS o ndi S SWAIRE, Bie dSscrBtion o
sensgigap isdben vfaorfegeat Srmiavteripigidalsenper at ure onto t he

face. The coolness of a wet towel wll rapidly

i SS] f -adapt ati on, even when the
Quagl%)a?)/?% %gb%t? %ﬁc&aﬁ@bgfcﬂn’e%?ﬁ&e_ On the other hand,
for a chem cal agent applied to the facial skin, the

Thesttatimdndsiynsmivdempeabseant thy shingdentse td kensatians that are
quaBivElPiSEHE aThS RESRN 51aR tdrifhdraRld i8 ??% ‘ﬁ@‘td‘ ahd®hen water is

apol ot n RSN ol 3P BLc T B0 1 590 Mgt 1510
18°@r argtvaﬁ\ggoldhalowr@%. A critical range of room temperatures for coolness and
cold is at 18 to 22°C. For example, a sedentary individual, dressed lightly, will frequently
want to turn up the thermostat when the room temperature drops one or two degrees
below 20°C (68°F). In gaming establishments, air temperatures are deliberately kept at
18 to 20°C in order to arouse, increase vigilance, and activate gambling activities. In the
outdoors, breathing cool air at 15 to 21°C is refreshing, invigorating, and alerting, and the
emotional response may be positive and joyful. At ambient or surface skin temperatures
of 15°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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absence of excessive cold. As shown in the Exanpl es,

the preferred | ong-acting NACE conpounds, tested at 40
workosppezauce cool i ng sensations on the facial BKI/GB2006/001093

have a rapid onset of action (less than 5 m nutes) and

slow of fset (nore than 1 hoygg). By contrast, various

structurally simlar conpounds were either inactive or

had a short duration of action, as shown by

Thediiarig NAgE Lhlpnhls e ha fy et A calagent or e

religfoé skin disqomiRtEand Mivigibe effects ofrorped celd water on injured skin. The
“noMINaP EntHidHl skifGiFacs tehipRrdiiicko ﬁﬂm&%cocﬂiﬁg%@%eﬁﬂ ib }h the range
of 13199210 PHLAIPE 36b Y8 HhyAeaR) BRES b8 Ry water toom
temperaliyrg [oniede $acea i heRoglmess phaywatiawal il Frrighe dissipatss an effect
call&@hadidigation) guen wiemihieroablirgudiineddssis stilhtherd, f@ie tie atherchand, for a

che%a%%?ﬁﬁ% B8¥e Blciaf bitin aRe Sfthtil&ls r'g&je%h@t'é @ prestt. Fhe
seconds, .,then the onset of robpust a refreshin

exag VPRI aial pensghon Bt e kGt Wi R inyentive compriings it that of,
refreshing, sbothingagBinessiydinmdiningal ohnasensatons & iitation agsting, and the

absBhéd erSlbssaaddigls, the cooling sensations |asted for
about 30 minutes. Surprisingly, in subjects with cough

or irritative stimuli originating fromthe throat
As gheundn e Exarppias, (g preferred Iangrasting NAGR Rerppifisptested at 40 mM,
pro&ﬁjésam_blir_lgﬂé?mefﬁrw dn thedadidlekinehaata @pidadnsepofgiution (legd than 5
. u . .
mingiEPaNT B Ho BRI RERCEHAER oy ctfiagh 2??"3%33?2&“*4%‘§ sier

compqingit Ware eithelneRier s TG 108 LERIonY BRISMES Shot b
companativeldaje iddtigures d and 2 and imtHe EXBmpless oot hi ng ef f ect on
the oropharynx and throat was especially beneficial to

{ ti i t . ,
o 85 BT bbb MR BB R e an
surpgsing: | TaH Phibe NAGE pRyopRIds!s Fespaciaivngraimine ¢ ferdvative ef alanine
andfihe Hsllaaleds, avecdfonnd & hangasoblingdidtiens for saveralciours) an astonishing

and URbBLAEH ofiSh! eshing, soothing, and cool ing effect
wth mniml irritation or sting, inplies a special

rel ati onship of the nolecule with the receptor on the
On thertoagenafinogwal Rbjests; theeeftbctsalf adAGE cympéurshisay elidit an initial
“ticlle BT S @c?ﬁ@é,? aRndhe pﬁé? obAsblst é?ﬂ%ﬁégrﬁngpéodﬂitﬁgl Bould be

o st,ro C Ldate fo e _Cc0oo e L, |

e ipd ondhcorel0e P PR L AL GRERRY SHER o8 g frasa-Owe
or O-gladfdmicrnalegs; thesepling sergalinerasted for aout $0dvipHierg Surprisingly, in
subgenith sl crdrritativé stimalnerigiting érlom thie trual, there was rapid (within
1 m'h(u’céé’%‘ﬁ‘eh&é‘tm*b? Q#Jﬁgrﬁ'gﬁ@ﬂ% 'dgﬁé BRxaR 6 oRing) Alsd

nor, otent at - t han - . .
surpnsmgl;‘O and unexpectedly, the duration of the anti-tussive effect lasted for at least
several hours and occurred when the cooling sensations were only minimally detected, if
at all. This soothing effect on the oropharynx and throat was especially beneficial to two
asthmatic subjects who had frequent cough, chest tightness, and wheezing.

Structure-Activity Relationships of Compounds Producing the Perfect Cool.

The idea of a chemical agent, able to maintain a sustained refreshing, soothing, and
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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(Ay Et Ester), yet W5-12 has |l ess cooling action than
WE-5 and a nmuch sl ower onset of action. This

wob®envadi on shows that potency at the TRP- MB PEL/6BR@6/001093
is not a key determ nant of the perfect cool (see also
Vogt-Eisele et al., vide supka). Surprisingly, as
shown in Table 5, there is also no correlation, for

decRérA¥ifts ah@ MPEsUNAg aghft \éﬁét’ﬂa@féﬂnﬁ %ﬁu n‘fé’hlhdF OHHNEGeraRItﬂ on

e U 2 ) D v
(Glykt E%iﬁr)mtﬁtéN ﬁamaéri@Sr@@lm Qﬂ“ot‘ {hpe Wo-& @i @ muchelower onset of
actipar fTaistobsewhtion’showsltrat poltericg &€ fHeOrRP- Mmbeébtbﬂls MOKh ReNB

detéﬁﬁlﬂéﬂt'ofpi epe?fre‘é‘lsc?d?)'i s%@ a%%r\f’ogtﬁ—)é dé%f‘euétoa\ns gﬁ@%& hSurgrlsmgly, as

i e M N

for pealiop tagtion oming tekgustandribe diirati®ookgodliog or kenad skinTRP- V1
, have binding sites of activation (on intracellular

tis SRR Bt RRNACE EBmintin 45t Ba GHE el dns eftp i e to
confgydiae E@rfezﬁt cppled wb@rﬁ@wﬁsge@rsdmkemo PRYQUSLRIMLE @ep Piesent on
sensbdtnetivarsg TRRANT TRPHvaailloid iréddptar$,i paptidé feeBptoddslighaisithose for

sub%fé‘?lcgll"eaﬂd @Q?\&f&ﬁ %télﬁﬁﬁ@%&l—%tér@l a?@ K"Vd.h'éXPé’%) Some, for example

ound nnot e reso

TR e nave indiog st attialon demiagaloien bangBAnBtanAdTRe.d o 3 of
the agcepkar) that anetsimilagito $® ddtivabinding site ahTRP448.oin the abskneg of

predisé k%|eﬁ%&%2ﬁ?@itﬂ@§@ééﬂ@?s‘tﬁat‘i%h@é Waktant hé’it #Hit4€bn, itch, and
paf 58 b B8R0 S ohy it dfoesind pT Sfpound canro be

resolyerhl thisdimst the octanol /water partition coefficient
(log P) in the range of 2.0 to 4.0 is considered ideal

Thd é’Jce%&E\g ?ésﬁq%ﬂc@gf l‘ﬁ\@ %boﬁn@t&ﬁ&%&@é a tetr%%p%?' Jhes HOWHortant
facthF?@ ?qﬁ'a ﬁﬁ'&ﬁﬁ% finetic.detaaniaant! daicidieipionanee
deligerslongbe skin aﬁhthasactmollwater partiitoutoedigpicnt alleus, tHeplegdritiam of the
oct&RMviafy' paHMoN\goéfﬂélent% Ayfin ﬁ‘étrﬁﬁgé‘ﬁsz Gt bHH chH?slo%fred ideal for
cctfion copBtoorhit Pl 1oL I rieBAoeit off o o s
Esfﬁo?écmg a¢ting campayidaisdhe sange g8 thenron-NACE analogs, such as
WSst T, withouteeqaitvaient tperfeétl cabling dhives-1fi I 940 EtrrestéH 18 & duration of

actioh tlit ?ssfl\)er{ﬁ‘. adoﬁéteF #ah tl#? of Wse?f %ﬁfor‘? f}eatoﬁéﬁgh?es‘ﬁg dtlst, it is

r ou
27% §LFE§§tH §eﬁthane carboxam des, confers
desirabl e blologlcal activity, but by |tself i s not

An ahHiydic bRk sfr@étuﬂ%[éﬂtlﬁﬁ&%@n@%lﬂsﬁ%ng e Hg%r)t stu-ﬁhfs indicates that
the BFe%%ﬁcec &t 4 smgle es%er group, gre!ferably a methy":l‘ or e{Pwy} es?er on N-substituted-
p-menthane-carboxamides, confers desirable biological activity, but by itself is not
sufficient for prolonged cooling (>1 hour). The presence of additional polar entities on the
amino acid ester, for example, hydroxyl, alkoxy, and/or diesters groups, such as in Ser or
Glu(OMe) derivatives, decreases potency. Substitution of a methyl group for the
hydrogen on the amino function, to give N-methyl-giycine (Sar Et Ester) prolongs duration
of activity. An N-alkyl substitution has an effect on the cis-trans ratio of the amide bond,
lowers the relative energy of the cis isomer, and may also interfere with enzymes

(e.g., amidases) that break down the amide bond. In addition, the data show that activity
is prolonged if the a-carbon of the 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 alanyl ester
derivative. Furthermore, if the steric orientation at the a-carbon atom is in the
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am no acid ester, for exanple, hydroxyl, alkoxy,

and/ or diesters groups, such as in Ser or d u(QOw)
walesooued4dves, decreases potency. Substitution PET/&B2006/001093

met hyl group for the hydrogen on the am no function,

to give L/-nethyl-glycine (9Sgr. Et Ester) prolongs

duration of activity. An L/-alkyl substitution has an

D- c@rfffg@ﬁé&loﬁ ThetdtR &Fithe LJbamgureafbh @orcaiarﬁﬁeeora%é@-&m&q atom is

cycljjﬁ%wn% tk‘n k&Fés%nJ tfaﬁorgwﬂg q%éag\e(ngggt?\eﬁ gétehég rHgv"atPHaianclrsaf-;fec’uvny
of prpfared ﬂ%ﬂmﬂt ﬂfiﬁc'&?@r@@rlbéﬂ@ In addition, the data show

that activity is prolonged if the a- carbon of the

Th&&éﬁém%eof *aﬁ@a’réorﬁam{lsw?{ nntu‘ﬂé’o %Qﬁﬁb%‘?bti%h Kyd ) B k&z&lz%ﬁ&%f the

-N oni c
cHEPR]b e GIKRATD T /21008, 3HimEPARYCSETIANIS for frofonged

refrelsmmg/mqlmg (withuthetebsengesof irifatiph)ears thewi absewationsat i on at

the a-carbon atomis in thel}confi guration instead of

the nfl r AanLne if car
It |saa{lson;iec§ qgl]H?P %I{l'wugip]ﬁl rrﬁg/f;yci%ﬂlléy {O(S'pf'%P;W%{‘ hane where
the jcyelealiid i 24RgpPrapbprnsdindeysiphexitiratitersings stidctures seeh as alikyl-
subsfitufaiielyelopestyis eytS@Teptyeéﬁcﬂieﬁdooafye o Bkgrasdtituldaebicycloheptyl and

blc;%%%ﬁ/ b eﬂéo @ﬁﬁé’&&%n ﬁ{gthéé n?Jr e 'cx?bkﬂ?@# n'{onety mag be reﬁlaced by

ILon, an
a bragch c%'m%rpé@f'%srque ?‘&Prﬂséﬂ ?%r?é‘d tB%aif‘PerWg?ﬁcw ing
actides errefaimedt s f or prol onged refreshing cooling (with
the absence of irritation) are new observations. It is
aI tilf%&r%ca%gw rﬁflaﬂ t'lp a;lﬁg%sp @suggtﬁéh%&gg\&ﬁgﬁ sg%gggmpound ¥N|th the
i @@brspsylflcqityn@qm@nwé selReiry fromoramound eEosula 1) Langssalts
anosswlmt@stha}éoyl substituted cycl opentyl, cycl oheptyl and

cycl ooctyl, orpal ky -supstituted bicycloheptyl and
bi cycl ooct W are al|So efffi caci ous. Furthernore, the

cycl oal kyl _n repgRaced by a&dmmame(®d chain
al i phatic Eroup, such¥as G W6-23, and the affi nity
for the cooling @ctions is retained. This
structure-activity relationship gives rise to the
whergin] owi ng cl ass of conpounds with the perfect cool,
specifically, conmpounds sel ected from conpound of

For%%@amd RN n%%kaérgje%ﬂ R}U(‘;‘aélﬁﬁdée fer eof - Formul a

(3) erein pendently Cl1 to
RIRVA depg%erﬁly hﬁ’@”’ﬂﬁ'&l@b ni@ Eﬁ'&‘" ‘hydrogen or Cl to C5
witraﬂhayaquwsos that:

(1) R, R, and R” together provide a total of at least 5 carbon atoms, and
preferably a total of 7 to 13 carbon atoms; and

(2) if R" is hydrogen, then: R must contain at least 2 carbon atoms and R’ must
contain at least 3 carbon atoms, and at least one of R and R’ must be a branched alkyl
group (preferably with branching at the a- or B-position relative to the C-CO-N group); and

(3) if R” is hydrogen, then: it is preferred that at least one of R and R” is isopropyl
or sec-butyl;

or:
R and R’, taken together with the carbon to which they are attached, form an alkyl-

substituted cycloalkyl group selected from: cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, [3.1.1]bicyloheptane, [2.2.1]bicyloheptane, and [2.2.2]bicyclooctane, and
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with the provisos that: (1) R R, and R' together

provide a total of at |east 5 carbon atons, and .
w@e@baorbl y a total of 7 to 13 carbon atons; apdI/GBR006H001093

R* is hydrogen, then: R nust contain at |east 2 carbon

atonms and R nust contain 874 east 3 carbon atons, and

at least one of Rand R nust be a branched al kyl
optigradiyipag pthigtesicalnlsgturtioh (jrefenatity the raentbyi@raup found in (-)-menthol);
andb-position relative to the GCO- N group); and (3) if

" st h d that at | t

on & T Ve e B opriened € Cakihu v o R and
W'th#"e progisenthebget her with the carbon to which they are

at (iptheetkyl-Sarstitiasy adiodl umgt ¢dnigdingla eotal 9T th Ml GFsdatoms
(andsﬁrle%?étﬁf ;tharséswq%%g%% %mééygrhaohexy' cycloheptyl,

[ 2! CY fiej Y gy fP%ﬁEW?QﬁéC'O%%@ ring has bem; tipcd it aneranched Cito Cs
alkysvipstittientnadridy has et hyl eni ¢ unsaturation (preferably

t hgiiyTert ilg)hlydl%b@h' Rhé@%ﬁeb%(br%nd’ﬂ%ﬂtd‘% 5 aﬁ(gpﬁﬁstlwént is
PfeSFﬁpatB'?%? % PpRZRS of ﬁ“z % SRS 2 bt 104 2omton
(preﬁ?yaﬂlmal%9lkylrsUhgtltugﬁtl& iesched afithe o-ofr BEpesitiadretative trthe ring)

refat B sdia alty UBSRUE i isaprlopyIdr s8é-blyho 12 carbon _
P atagjr?;); angl (ii) the ali Fysubst it ut ed cycl oal kyl ring

has from1l to 3 linear or branched G to C5 al kyl
a”dg’gﬁ’ﬁ’?:t uents; and (H) if R is hydrogen, then: a
| i Reérhyrodenamoetiol!Ci to Cs al kyl substituent is

Pr §5&8ldivalent BR #ien@ rmc;’?ety BoeLth #BmcH (Fg- -?)Llcgﬁ %k%d

r'e sai d

SI
'CH%‘?Q}? @ﬁ%’erﬁu%mda?%erb‘?racséﬁg:@ !hy?tahg - or b-position
reRatsi linear o hraechediiy)to Corliler abl y sai d al kyl _
withméqsrbvltsmgamtat is isopropyl or sec- butyl) and V\herel n:

(dé%%?;gﬁ&g’?ﬁﬂg#d ﬁﬁ%%%ltﬁh%ﬁ@ entchaihay are aet{z]ached,

may 1 QEPF& -, OF IyR@MBPIedreGtaneing; 8aén or CL to C2 al kyl:
an¢b) additionally, Ry and Rs, together with the atoms to which they are attached,

may form a saturated 5-, 6-, or 7-membered 3'-oxo-1',4'-azoxa ring; and

(c) additionally, Ry and R, together with the atoms to 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 particular, 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.
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R3 is Iinear or branched Cl to C4 alkyl; with the

provisos that: (a) additionally, R2 and R3, together
wowdok/1033e1 at ons to which they are attached, nmapCT/GBR008/001093

5-, 6-, or 7-nmenbered | actone ring; and (b)

additionally, Rl and R3, to her wwth the atons to

whi ch they are attached, may“torma saturated 5-, 6-,

or 7-nmenbered 3'-o0x0-1"',4'-azoxa ri ng;] aﬂd (c) t

additionally, Rl and R2, together with the atoms to
C°m?r‘lﬂsﬁt?% @9“-§reéa%ﬁuf'aeﬁ%€dinclﬁa$ upreas ingregientinfcomestibles (e.g.
chéving gumy mostitwasttesdanti-gingigies proauéts aoythbastes)N godhastics Jipsticks,

flavdis %Mu%aaih%yboﬁe&%g%sgm{o{-.ﬁheg,he 2' or 3' position

and optionally substitut one or nore Cl1 to C2
al kyl groups. These conpounds (i.e., selected from
By clorisalhn itds orearbanplicationdntmsidfases vithahddysiol coataeswith air, which

includes eef ki tiee @jessurfasefthé :iﬂﬁ,‘ itlfqé‘@p%@?trfb%g%?rﬁmr%gét %%piﬁatory tracts,
a“@ﬁ‘[?e“ﬁ‘ﬁ*ﬁfé;%%* DaPghs B iniesiellg] 1ot ind riel By g the
anQfPeliBlo ripRiitUWsY favried fitefeafippalication predthe suidadedissues of the face
andihsakbinheratiedrbycthe tigemirat néive whidh indlORIsIAS SRR sddfPsndthe linings
of th8 Bebit \idd, MBs QAR MR WAL Favols SRGE tl‘%qur\% Qli%nqs of the

ne or nore long-acting

I ef d y
9'0%%@5%@&?3‘?0'@@%%%@aﬁégnﬂagbﬁﬁy% to therapeutically

relieve the irritation, itch, and/or pain of inflamed

By Sdﬂal/naoﬁmdk@ati&f' itiiyﬁabam"&étr? %ﬁﬁ% d&“ﬁi ib&rcegh'f‘lgﬁ% ?%/tl{ote gquid, or
aelﬁggsiﬂfontt{?@g% C%g%b {ezérﬁélyg}?gglhvﬁgn\{eh ©the facial skin

and to increase alertness and vigilance. Contenpl at ed
FontopictlhmsespelohgactieNACECoeund B prefeiabyl fofh@8led sofas to have

fasCoHERPANDPLIBRH difed: Chewi ng gum mouth-washes,
anti-gingivitis products, toothpastes), cosnetics,

| i psticks, flavors, tobacco additives, confectionery,
Prefarably, the cpmgeundgoest b istirag onjitritate wihen applitd apipk ifat iean the

orbRNdrd srofdeatorefreftdipingdsl thanegat act with air, which
i ncl udes the skin, the eye surface, the |lips, the

upper (nose) and | ower respiratory tracts, and the
S°'B§Pf'tz§ﬁd@e§ﬁt?yé3@| furtlegr qekRgogerst #%i nt esti nal tract, that
i s, Therapautial Acleng-bstingMIACIH eompourRChEyfosiahipld! Indrls¥d as a

it ' i Qn: 1 sues .

oo RSy S el 200 241 8l K RSl
as PLPEURAYE AT ?'{’}Hm a@ﬁg‘oms tggiment eta3tmand the 1 ni ngs

Anti-irritant: A long-acting NACE compound may be incorporated into a skin care
product that contains irritating substances, such as retinoids or a-, or w- fatty acids.

Arousal: In normal, healthy individuals, 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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of the orbit, Iips, nose and nouth. A second favored

site is the nerve endings of the gl ossopharyngeal
wW@erosa034n1l t he naso- and oro- pharynx. By "oral PCT/GB2006/001093

adm nistration"” it is nmeant delivery of the active

ingredient as solid, |iquidpgor aerosol, into the oral

cavity, preferably in a delivery vehicle. For topical

Thekhﬁfé%tic dsdsaoptopRhi f@@nlﬁi&ﬁgas?g gﬁ@gnﬁ\or@on@%&m@hme compounds

e v
are GpHPHpBAEIn So1chR ARG it SR, BT o o elsifymustions,
andmweawtyféa on the face near the orbit, and produces

no r(a) aliehiatism ohigritatis, itéH) @and/ee pain fisenea riolis fdresus dsrnhatlyis (atopic,

contdfs at'"h{%rn cat egori zed as Therapeutic : Al ong acti ng
as_ a
an

for exanpl e, be
a%rﬂ# iR oAk TR Ta AHBe). and from
proqml}drﬁlrsbitdybtommlnhweaddﬁmmx ered as an anti-tussive or

ant(brltdhrdrhaﬁécof'r%rt B8 SkirBAfetBdHs, fh%eéiﬁtbg%unbum photodynamlc
-actin un may be

weafibls of SR acofl kSBBRS bl S ek BRI o or o
Hr(F‘lﬁW’W@dé‘GB@t@@é'és such as retinoids or a- , or w
f at(eymacoditis andy stordalitis:fran) fovasxaRiple, Aptols yilcersdrbadts! S,

chant&g'@r%ﬂg e?&ﬁtlsrkg |ljéﬁf'\r§oﬁﬂ% é‘ﬂgﬁ'n Jgﬂy scpgs Hﬁc?gmgﬁ’/m@l ert

thed |H’i‘éﬁ' Yt awaﬁem%*aﬁ gtscgaamgemérﬁm anal psuley p@grbor Yteh from
anal fistilag tpagmirora meénoirbbidactbmg, erebhinitgmuatay mhogenital gkin

mfla‘iﬁﬂﬂa’tﬂﬁ‘n Hﬁ@@lsﬁ&nﬁﬂr}:ﬁﬁqs varidUs' 166l c8yRd s.@@l’ii a@krﬁzbﬁtlﬂe‘ﬁ@é‘ diaper

ef reshing properties. I't may be

rasr\'ﬁ&l’ B%rmeépﬁ"ﬂ?mglaﬁ%t es training in a hot environment,
f or(gewvap Peuritysanchpain (6. afjem sandidiasis o5 isiorathic.rryck g8 vrya
vestibiuditis aing valvodi edysphreMeib SaridyeSifd infe @onSAIBdiAgREIHS and

sexlsan@gragg@g% di#tétaggggﬂ‘élt|h@&|d}%%?tﬂ$§knp§sb@&8 hQr at ed

renpv esp C|aInyo

IMNYRSEAPRI T HARPUIEAE) eyes. Food and personal care
pr diucesiril:and nlasalgpr aipperrajrweAGEcomipbitord breathibe obstruction, e.g.,
rhlnItIB C%tlﬁ’rﬁé A rBACHIfY, @nﬁﬁ?@%‘ﬁﬁd Moe&r&ﬁc BbstrUchfVb Mo diseases,

I psticks, flavors,

dys@éﬁ% 8%??838% an@%%oaé’goaﬁdoeverages or toiletries, to
pr di |C§@U§@W§k§r geuirfsuEaemigtiationn éalaﬁ@m ferne@l@brasians, and pain
from ey e@bedyor nul ati ons of one or nore | ong-acting NACE
conmpounds are contenplated in a towelette, |otion,
cream ointnent, or in oral or inhaled formnulations

As scﬁqlaoryrp(gpqﬁgsée%arq alﬂ,m}p@ﬁant in hollow viscus, the long-acting NACE

compounds may be delivered orally, or inhaled, or encapsulated for systemic and topical
delivery to the gastrointestinal tract, the urinary bladder, and the airways. For the
gastrointestinal tract, the long-acting NACE compound may be used to relieve heartburn,
peptic pain, and the discomforts of irritable bowel and inflammatory bowel diseases. The
preferred method of delivery for the lower gastrointestinal tract would be enteric-coated
capsules. Alternatively, a long-acting NACE compound, such as the Sar Et Ester 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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(a) alleviation of irritation, itch, and/or pain from
various forns of dermatitis (atopic, contact, and

WO eeostiessv) , (b) pain from burned, traumatized, PGT/GB2006/001093
irritated skin (e.g., laser surgery), and from
procedures related to woundsgebridenment, (c) itch and
di sconfort fromskin infectrons, insect bites,

s i C LT L Ki _g.. actini
Usdf PG ot RRERM A EPATTIBAIRS S0 D L% 0 e o

xerosis, (e) nmucositis and stomatitis from for
As lifsspaplincreageshindvidubisesesk dreraenitie proshdures Heat ajigy them to cope
witﬁ%’q‘?ir{ldvélldtirf.s\ﬂfith; 6,%%|ﬁ gfsgﬂoﬂaﬁﬁﬁ ahtl :@:ﬁhﬁé&sdnfﬂﬁﬁ §oWeNghd

LDy . L Or

ot o 5 SIS AT b iR e O i BB
retifdic acit ats topisahirgatoaniseithesn skinsendiigns. pdiesn agents achieve their
effdciaf HyodBBing QRelirdy\SFARe LipFdr skinilayerd) f Aruthetrethod ahjuvenating
age9®8%95 Fes%HSgé fhe Rin MHﬁmE&%Hcaﬁ @Héﬁi%aﬁ Pﬁ@toa amic or laser

I Ycont i nence, di aper rashes, perineal Inflanmation .
(theregpl) enerel Resuragingsth, fiingasu{ts ima germal mayng it agpaesigd skin
dissomfodi Thaldmgeactisg SIACEScompouads sy ibbwised tealiaviste the d iscomforts
ass?é%ﬁ%?égimm Hn dSHSRBERIKBY By aﬁﬂﬂﬁ?fiﬁ‘é bRJceliltes Ghél GtFapies.

_ I'ng warts and sexually ansm tted di seases,
viral infections of the skin (especially in

Withrageribe skiprioiess edlearstaintpsgper piojsturesopient. ahtis Aerdiionpknown as
xerdO9 8f thaiciawaly, id inferiraéted bs iteiynahy aad hésuged$idh witlh staling and
slo@rﬁ% i I@ hs'gﬁ{et }gérb{i@gl{irb @Tke RELRES EJ')rJchlain‘.3 R fﬁ%li&ﬂ%cause of
DSt Ucti ve pul nonary di seasés, dys ea, dsl eep

watgpless anmdf derpy AisEPt serillaries apd ﬁ?‘dﬁ?éth'%ﬁdtflgs,“cgm gras o
scratehihg @ad irubbinga atcthvitiesthatrexbearhate dhenpatholaby asd presiucaadeather-
likeP@hnBitibh e&ne%w%némp&m; ARRORRBRRY PActBF RF REDSE iSESId 2dr§ Weather,

impaortant 1 n. hollow viscu togelon-acu,{n %@% q
suq@(n;;hpsda winger ) gpad ngplpg.e%e%udgr |npg;}ng%}orﬁl%sn gﬁ% XSTO5IS and eczema
waediagpeseddn @8% and 3R76 ptinedatients treprestively el herapy inclydes, equent
apiIRShdroM@stutizERs ahd 8koid bitements, At willedslded by wng-actieg NACE

air For e t : t , .
o liod Rt Bl AL, Sy, s o
therrkiavthatposur pagihycosisaiulgans Apd PRTagISSBERNPHFE Heaied

irritable bowel and inflammatory bowel diseases. The
Use of Long-Acting NACE in Cough, and Airway Irritation and Obstruction

The sensations of stimuli that initiate cough and the physical act of coughing represent
the body’s response to airway irritation and obstruction. The causes of airway irritation
and obstruction are multifactorial and include for acute coughing such conditions as viral
or bacterial upper airway infections, post-nasal drip, allergies, inflammation of the airways
from air pollutants, pharyngitis, laryngitis, and for chronic coughing such conditions as
asthma, chronic obstructive lung disease, gastroesophageal reflux disease, lung cancer,
pneumonia, sleep apnea, snoring, pulmonary edema, congestive heart failure, and
dyspnea. It has been found that the NACE compounds gate and 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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preferred nmethod of delivery for the | ower
gastrointestinal tract would be enteric-coated

weapsnbdasl Alternatively, a |ong-acting NACE ceapoeBa@s/001093
such as the Sar Et Ester anal og, which exists as a
liquid oil at body tenperatgﬁ , may be extruded onto
the gut surface using a con ol | ed rel ease device such
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UppEp (PR an gt o STEy S HRL et Lo e

airveeyehypsr-eeshiivy or hijgsriregidnsivesessyto ddlasinmajoryaesdiaigrsof  t he
upper skin layers. Another nethod of rejuvenating
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assocl a skin use

procedures and therapies. Wth age, the skinis Iess
Usen loonigeAdtiog AATEptodgmit irel Bransmissionireatu-Bpidemic

condi tion, knomn as xerosis of the elderly, is

est ed c . an
o2 85885 s B M s
lsolev%rtkfeafegfeﬂm\aduals mwéra@!dne) anl thedispeb aawemldmlembltors
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comhommrsusﬁof&m@eksfor xerosis is cold, dry weat her,
such as in winter or air conditioning. A study of

in 4 isk it 858 Cr alRG A8k B FRC T Reaian( FaMRRE] picas et
al. {(Jn@rodrationsl sad Evireppentaldiyoisned: 1A3i15fLhonedshatiibe potentnal for
infegtien Pof arboingRatiogehsifs diietlly Etrepdte®th dugh dreguésdyl Michas been

foumt a single individual, in an enclosed space for 4.5 hours, can infect 72% of
neighbours with flu (M.B. Gregg. The epidemiology of influenza in humans, Ann. N.Y.
Acad. Sciences, 353; 45-53, 1980). This sick individual was described as having a “dry,
brassy cough.”

Use of a potent NACE compound as a cough suppressant to reduce virus dissemination
and transmission in an influenza epidemic is a new concept. It may be especially useful
to help protect health workers who treat infected individuals. Cough inhibition may be a
general method to limit viral 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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conpositions delivered in an ointnment to relieve skin

disconfort. Simlarly, disorders of the skin that
W@e@dnod4n i ct hycosi s vulgaris and psori asi s naRCheBs@6/001093

treated. Use of Long-Acting NACE in Cough, and Airway

Irritation and Oostruction_ifhe sensations of stimuli

that initiate cough and the physical act of coughing
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ceng S b ad el O 32"%?%8’&5?1@%?% pESIAE 1 i effects o
tar anoecaspt %GEW' InANe cigarsitgsaIoke s CompoYRds ¢fifais dpveptipn may
substitutg-facthe mertiaCEensatpo ohitentholatadglig arettdschyoprowiding a prolonged

refréé}fﬂ'\%eﬁﬂ&hiﬂ bl caith dnd Obp&airvay € OFGEheTMBRY, BfSifintive
because the abilit 't%f .t rtle | nFI vl.dual %o cough i s not

compgRe s e cPrbirisd i nicetiia aEIoREing or a1 NEgHIH iR Phe
agopists;, tforv @ redid dpgigred ladoth ieduscethe harsiupsigtad e nicotine, and to
mimi©thghiodling diethacehpdl StimlilaNtEifecty’ 6f amahthbatddvagarettdr The

delN./ fodsH éé‘i&i&ﬂ e,.rcﬂgﬁv uﬂ‘g p da&BQc.l;li ﬁ,lb% le,
g i e ek

mowh aNAGE pharys@nd ferdiuceal absomtian oflth&eicptimn sensory
nerve endi ngs of the gl ossopharyngeal nerve in the

use BRGNP L NG pPIRREr b Welioer < or - cougi

comng in fromthe afferents of the | aryngeal branch
It haaf bednekneag Usr. sohfeetime thae Ebriiments withabetibieiavotsgiill sd@nerast

nouBEE %R SToBNGTS U R 1t Biml ) o
ginggf fl JERiSAT BRI FRD SRYPEST theRgyispa cbmptien sickness dn sgme
indidduast Tie NACixcdmmmots ean siso be ltilined dbresichrgplimations, and as a
meth&8 BE&ppetite suppression.

Use in Long-Acting NACE for Heat Stress and Fever

Heat stress is defined as any combination of work, airflow, humidity, air temperature,
thermal radiation, or internal body condition that strains the body as it tries to 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 aleriness, increase the risk of accidents, and lead to
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airway hyper-reactivity or hyper-responsiveness to
i nflammatory nedi ators. Wien used in the treatnent of
w@giokires4or chroni c obstructive pul nonary di seaBeFGBR(16/001093
| ong-acti ng NACE conmpound may be used in conbination
wi th a b-adrenoreceptor agogést such as fornoterol, an
anti-inflannatory glucocorf' Osteroid such as
- bet t hasone, nic rece oni s
neal ST UMBRRRR 1t e B paksral fooem o NP CR RS, ysually
morraAw B ond. Wi progugeatooiing pensiatignson thenupperichestpilhess effects may
difRtIRen tédpe@@ite sehddre B tha Lipplimeptandeadtc S’haé &lelivery of NACE

conlidofm‘na‘f ﬁlu d‘g %e?od?%ﬁg 'oﬁﬁ) tﬁé‘r?rtbr@zfsep\{cﬁ'i %rr&%ghr}dﬁngﬂ gL 'a(hﬁbtﬂéd for

aaran
CopgL AR %@elﬁﬁq’hl?m?@? gvenand eaEStRSs- shed from t he
i nfected host via expectoration of |arge particles,

De:ﬂ/eﬁpzb%z get 3R Ut um%fﬂ}omy/é%gﬁyrml% heliEstepaeezing is

aracteristic sign o but coughi ng occurs
frequently. A sore throat and cough usuallg begins 3
In fomydatingttepicalrand oral samansitionsutile largragingNAGE fcompgund may be

mcd\@sﬂssed ihtd Avahias trdk BY itydf MBEBS ineftior @%dy dbtdimgthet sdtivef
mgr getion fromrespirabl e pathogens, N cas et al. (J.

atl onal and Environnental Hygiene 2: 143-154)
shovved that the potential for infection from airborne
Suifzdlefogaulatiors, thiregamplg, boude carmpokitianscoaly bs fig@de eemsols,

povHer]QgJ% %eBtlswpﬂn{eh%t c@aﬁfs%b%ﬁtﬁ@ht}é' Qﬁ@bosn‘\é’ilfc%?eparatxons A

can |1

wudﬁé@aﬁt% i P’%ﬁaﬁf Hnll?beusu(ltﬁplgoc!ll@egalgg UpRR ti'éepp%cﬁ.l{%ﬂ %%rgpc&nvolved
suahnfehigtesiaclidingsofida sliquiisnemilsivns Aoamis agd igelsc dypicaib@hicles

incifi@e oifs adPRR suc_ﬁfasﬂnyafdélérboﬂ il | phuRAbridaR oBels Cdal defl oPfagnesium
ste%r%xepgﬁwoacgge&ergof&%%Malﬁ%H:%nols abjg %lh&gne oﬁoﬁﬁé& dlbﬁggsohds such

ressan educe
as gprdaiitaig lP¥rboling @r@ﬁgr @%|gyms|aﬁ1dmtqralfqr§éﬁtbstlc resins.

epidemic is a new concept. It may be especially useful

Suﬁ Cé‘@krﬁu@ |8jise%oth|3%?éltc|3vﬂ§pz§ﬂlﬁgtﬁ§>ﬁg‘?& é%aﬁﬁ‘)‘ie rl]ﬁB‘ILgleet&%posmons
sughgs {aHIcE: wwdaarsﬂ%fr el (BRSO PROIPS cheRpss thIucHaiarea ik cough
drops, tashes| o pabidiep) aralpbharneacesticad domg@efgnm usﬂddmrieﬁgtlssues
contaih&d WRkiRAKE efal émp lah@ tirbst. RORpias |@zén§eqls SdthSeEédIpRétiominantly

of %g'?‘?%g%ﬁ?'gt 1:%%? 8r & FE.{%RP %H‘te&crn%?’gg#nﬁl F\?érs\sﬂel}é’é%gﬁthmt% carrier.
The loeengs will gisselve M&@mmaogéﬁg RN @V'M@%ﬂﬁﬂﬁng the medicinal
agdrr S6 #dt tmayhesmein ddatichwitiathedistudzasftioe broathdend thpraksAmytpical
dilARP Qe B SMicrin@yPhe b RSonfHyEAE Sichbis StlsHuédad BEscribing the
following substances: xylitol, mannitol, sorbitol, maltitol, isomaltitol, maltotriitol, lactitol,
and B-linked-glucopyranasido-sorbitol. Flavoring agents such as the sweeteners,
aspartame, sucralose, or alitame, may be added to mask any tastes. The mix is
granulated to a uniformly dispersed blend; dispersing agents, anti-caking agents, and
lubricants may be added; and the mixture is then compressed to form 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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United States. In sone countries, such as the

Philippines, it may be as high as 60% Wthin the
wQiobaB48t at es, 69% of African- Ameri cans and 2P%%/682006/001093

Wi t es snoke nenthol ated cigarettes. The ethnic

di sparity in nmenthol preferefce is attributed to

deli berate marketing of the cigarettes to

bicaHRedhPA At | Sfich MuESLdhRS heBods FRN? escribed in
gty %qug;&u@ﬁ;%fé ik N A
Patgnt No. &,A6R,Boh (J. Mantqlid)et et hBioadhesjvesgeriositions bnd methods for
topdanadvaRetblieRbf 4688 Qgérlmt_é)() grryﬁit?fﬁi‘éozﬁsigé ﬁﬁédgﬂ%&f&r? bR¥rs of
sullie, SBE W ool neRel e ineiod S “hiRloch ensglig gotve
ingﬁfgefitm the aFal gayity raqy seimetimrs kedripededrby ehevwdiag onswaliowing of the
lozengm roeby thesdagkee ofGomipution dsthefmduth.SAiliguig iéifUlatidRYor delivery may
thePstBRt i M’E\%riﬂé. The NARR. &%poﬁﬁﬁé k! rggd i&fsom:ﬁ%t G%@L@% ﬁger
clg ettes rovi di ng_ a pro or;ge rr]olfresl | %ﬂ? 4 and
walThNGHB a5SpuS sliaps SRRISnEIgeRoNARGAr e ol S/ E RPN Sugare
thei lixg e Theseeliqtisep efierddentiagtidnebydfittrdtion emayb e leombineti iwie or
préseRativdsNflavofihg ‘ég@ﬁc&., é’HI\i(;e‘PnH, aﬁd Eb%ﬁ%g%@s&tgﬁ% %;rrég ﬂ/?ir typs of
e e fhe e i o
doges¢Rntainers sHeh paAte repdiyaveilable eommardially.aFetexsnye, dinieap
Cofffoeatidalin Sengpon kiads, WSy, Hae uaitideg@e&ﬂnac@m?iag GEthods for
volamE&¥%f 0 3%4 B L.f A Pztohrﬂ@f)rg_: clx%ﬁe%g#tt\{%hvegé ?T%rg%ﬁ%nrcrll w&lid Be an ideal
forgaRehn dESi AN %H@E%,?s&qgemeagrﬂ;ey%givgwdthpqu%gggpound may
be dpliverqst witna oebulizer, miroaith-sprayéls er 4 hahdpgmpdypensf bcRo-inhaler

sudhds i RAoWRISPS kRN AiRthdAt ai se |t has been known
for sone tine that condinents with special flavors

Wil | counteract nausea, dysphagia, hyperphagia, anpl '
In prasticesbedengnacling iINAGE eempaumdsnayraso b applled,ontp thgeskin using a
towklettedhatds off 4 edristrattionificienadr SRR delirer i/ RRBEMompound to
the8Rinl Gihug! hE HS&%Q‘ IQA%B %ﬁppﬁlﬁc}’ ié%ﬂ%&e%deg haelgl\olﬁf%% apq/gy dispersed
coppounds can al so be utrlrze rsuach (e ns;
s0 35,19 i gopigetih e tappets. SUibiseweihteninode aped that may be of
woVeIref-neowveN INAEHaf asuakieata it disrenaard TrewpingefthestbWelsge or
pad &cré&f dkierbsars i?;&éli\g?gmuﬂflgtsk@rbé r@érn’fﬁ?{)lg%‘llcglb{ {)ért]i%"i&gredient(s),

r. . , i
me?ﬁﬁ%?*ﬁ%?“%%hﬁé&ﬁ%ﬁ?tf%% eisetedh oo cpRagoasdicals, herbal
medligings, tiaglitiopglunedieings, and @etinercosmetic ingeadignt suitable fahtepical
hurharatisgrnayl eisb iberinedx R aed inte e towerttand oral or rectal

It is contemplated that long-acting NACE compound may be incorporated into towelettes
for treating the ageing skin; to treat the skin discomforts of acne, sunburn, fever,
hyperthermia, fungal infections, yeast infections, rosacea, photodamaged skin; to reduce
the discomforts of treatments for hyperpigmented skin, eczema, allergic or contact
dermatitis, seborrheic dermatitis, mucositis, erythema, or psoriasis; and to be included
with other dermatologic 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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and ear tenperatures rises beyond 37.8C and 38. 3C,
respectively. When the strain to regul ate body

W@ 209pReRILUr e exceeds the body's ability to adjRSI/GBR@®an01093
stress can inpair work performance, norale, nental
al ertness, increase the ri skz f accidents, and | ead
toheat-rel ated ill nesses. as been found t hat oral

A S R )l
t°"g5f'?tte‘i:‘ﬁ’§h%§t"19r \yinrPadretation tesperiplbr tett ? BYes) s @nadvanaeryer
cunigntdechabloge b @pglingragents. Knosun toweiettes fyeqpfentiipentain SD Alcohol
(s#"e@ﬁﬂ@ﬂ&%‘%uﬂeﬂtaﬁzohaeu&%y e?‘fé%lo@b rosfl‘leaﬁ%% ?rergéﬁﬁ'éﬁoli Yhich is

presPl 4 st AfoRr Tehamacaein (AR fgv

P@QPF%?%P g “%sn febstracts
heaffepnuits Envirpns Hunpgagvaporationo e dravback Atusingshart-shdimcarbon-
alcbhoIsiH Qlichrfermuldionsls tﬁaﬂth@ %ﬁiohél%?&ﬁaiés(l@§ue§ 5}% causes irritation.

t or a

WA et O eep SIRAAE TR e PR Sl e Bre

SURGRe IR Yy @eﬂﬁer &amhtv@; eugﬁym@lbar& ?tbern'ng@dlaatﬁsadded ito
tovestettegsite praduce frdgrancarpad cooling alssucitat@ the skitbattbeyes.

aerosols, powders, pastes, lotions, |ininents, creans

nents, and,co iCc pre ratlon A wi de )

n %%?'abgﬁnaﬁ%amn@rae%m N EorBiindiis eamed b adPwgletip ofich, or
examiglepuhen anppliad tpthedaest, wilhheobspedialls vaibable i cduter-acting fatigue
and REpradiidtgale@idse aind indiedsda vi HM’seS FReRambRABcoisht 8RldRess from

|on§yc§|r @?are&glgp%&qn aq’%k %rogl and fats such as

on orls cohol s, cal cium or
magnesi um st ear at e, fatty acid esters, long chain
Susimewi of Bxmenithentdl Reswlts from Sjoaksaysl y di vi ded sol i ds such
as starch or talc; |owboiling hydrocarbons; guns and
Thnatural Ol Eﬁv{gt hetl c.resins. Suitable forrrul ations for
t RENGpal findlings Yom SBerimea Perfergied apdhp skin e gympnerized in Table
1. dbepenefica ﬁﬁe@mﬂtha@ngr@phnglmq&mwnds ate thiedond duration of

activh i85 sfsentBRISMcahbjeGHitaioh, al so cal | ed cough
drops, troches, or pastilles) are pharnmaceuti cal

dosage forns used ta treat tissues contained within

the oral cavity and throdt@bleal typi cal |ozenge is
Sunamzry e yatieclo o LaRfukb\Properids bMEdrig-XetgN/ACE CohigoBhds with

or diluent. A medl CI n@{hepggmb blidg nterspersed within

thi-s carrier zenge W-| I ssol ve when placed in

the oral CRWhLyaL ) . asi neerfast nbdi al hghets for
Chemicdh &asist %B% od?rrﬁ G&%“ﬁ tbgct wedoling he tlsq,—jues $1 hbgr at
th %‘9&'6 {;

mout h and Bi chd : af r frdiancyy
vehtele—ray—bea | "E\'Hr' c—al &Sﬁﬁqnc& cbhstrued &40 mM
LRIGALEY ngl t hget ol i ovm n substancgss xy|itoh, yes

mMeEol , sorbitol, itol,|isomaltitol,

ﬂ@{NAUEItOI, ract

) es varlable no es
carboxamides y y ho

(-)-menthol yes yes no yes no

SD alcohol no yes yes yes no
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and b-11inked-gl ucopyranasi do-sorbitol. Flavoring
agents such as the sweeteners, aspartane, sucral ose,
wo@erotalioane, may be added to mask any tastes. AEEGBR006/001093
is granulated to a uniformy dispersed bl end;
di spersing agents, anti -calg%'gg agents, and lubricants
may be added; and the m xture is then conpressed to
Chefnﬁiﬁéy‘é Bleglss for oral adm nistration. Alternatively,
the active ingredient may be put in a chewing gum
fornmul ati on. These nethods are famliar to those
Synéhasid efdNiAlkydearbenylAsiire Aed Estdoed, for exanple, in US
Patent No. 5, 322,694 (David Sixsmth, Pharnmaceuti cal

ozen US Pat ent . 5,846,557 i S t adt et .
SyrlE R NACE Fresbdr e g asniHoL B Pt fi e afine wi
the FpRrogiiataacEichidridactsuahy fthe neesaaes ofe prtaplerascertar feapydrogen
chidvieief whith ebule beamexdesy ¢t thofed k@ dtanbther badeS 8.0 ftriethylamine.

action (for exanple, the oropharynx) by the
i ncor paration of miucoadhesive orbi padhesi ve agent .

Thedgasiom g SRR PIEed rt IR acaiiRkIe plaagicolvent, but, depprsling on the
reactiyy of the cicidrehldBidBamey bishibe darrE8gub ila ibéd ddobowszenganic solvent

sysfehfllin WhigH icdsdTH CoAfnRHk BEs<SiRMBaRM isInA8d US Pat ent
No. 6,562,363 (J. Mantelle et al., Bioadhesive

conposi tions and net hods for topical adm nistration of
Theaﬁynnpheéisagmmg)ces Wthitheateagiiinesfiacarbariybehivride wittethe appropriate
amipe byidRister @brigatiiar The atid@hrrige, oficaonplohid?ide dinBE be obtained by
marﬁﬁlnlaﬂ”nl s En&ﬂgtottpg alt! iﬁ%'an%x%ﬁ‘@'le‘f&%@ quﬁgigﬁgﬂo@ﬁ-%-ve

|ngre8| ents in e oral’ cavity y sonet nes be )
methyigudeitexgye eHEAN §higFdR Freraips foBr (-Rentheh vingbe fellowing
routehfirst] egaatien eiith lzjrdrchtdride in nydréehlorisuechl toArépane Rdsopropyl-5-
methPEyRbHExYEhIdrRE; ASk bMPaYatiBRbf IRERIRFPrdagem Hlitamination to

ielq DesdBrenyi-50 ﬁ“l”dc? Bsnd E4800e SO and rtally Fo KO With thiony/

Vielg FrisqProRH i RG Y IPHC flfaRt SR exYie PG Hs At ialy Fas y
chigsige yodieldctha lcadiepyishlogigel odext rins, sugars and the

|i ke. These liquids, after sterilization by

. . . I I o

I ofder 48 8418 Bron e iy B8 PRk Aol f RN RCEENABRIES s o o
advaRtagequs i engiye that tae tionybchigitieisad forthe grepagatign gk thecacid
chlccida isdmnerde-distiledebefiore piser Atsppaepehdingepon e RACErcmponnd, it
ma@@?r%%\%ﬁr ciga I U@fo;rou?lﬂg@gé%%iicg’f ﬁibﬁ?%%l‘ltéé?éé%'rdf tﬁfé'()é;ciclj %hloride, or at
elevatiefpsfatues i groeUS Rvolitacgniol e amiredn el product

packagi ng nmet hods for volumes of 0.3 to 0.5 nL. A2 to
SucRUnétaodE-of ERfRLAY the RIASHonGe BREBURSYe\BHVErsk AHa/drde aloid certain

mpl DAL WilicholiRPARBAkaldISR TR s 0L S0 verY,

ernative compou may be delivered with
a nebulizer, a nouth-sprayer, or a hand-punp type of
Marlyr substitatadremaihe acid esters may be obtained from commercial sources such

Sigma-Aldrich Corp., St. Louis, MO, USA. For example, sarcosine ethyl ester, B-alanine
ethyl ester, R- or S- amino butyrolactone, and L- or D-alanine methy! ester, are listed in
the 2003-2004 Aldrich Catalog. The precursor, D-alanine ethyl ester is available from
Indofine Chemicals, Co., Hillsborough, NJ. The acid chloride is reacted with the
appropriate amino acid ester to form the NACE compound.
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such as is well-known to those skilled in the art. In

practice, the |Iong-acting NACE conpound may al so be
wa@ppbiledoont o the skin using a towel ette that PGI/GB2@6/001093

construction sufficient or adapted to deliver the NACE

conpound to the skin. Thus,_ 4he desired NACE conpound

i s suspended, dissolved, and/or dispersed so as to be

Syhthe§i9BF Q%op%é’g!‘;g%%%‘{)ﬁéﬁ%%ﬂs\%a\?yéﬁﬁpll-ﬁ;/t ovel et t es
1

(el naiinegs” (L 3o 2P raRE- g Bloh X rRBAP Bt sk (S)-(2-0x0-

tetrafidrodinened-ylramrdepad across skin results in delivery
to the skin of dermatol ogically active ingredient(s),

TR, Wb R BEEin .
mg wagcRigsabved in 18 imledigtyethanandit fimledeubierdistiltedi wajer o pintis of the
catalyst dithinoppimitippive addletin 0.6856L BBY-nRIngdybéhloride was then added
f r A . e
i AL S o B
roojm (S REFRIEIL  HESTPIPIate WP irgolveriwily elPyaCaiRterwashsowitiedouble-
distilled vsatérrarw_ drisoidver sadiarh saffate, The obiganit, pHass @ras then evaporated
undBtREJIdRE présdurd t8EEN tHeHrarhrb@ng, wlﬁﬁﬁét‘ytsfﬁg&@& bt '%Efﬁ]btem erature.

[ gsacea ot odamaged skin; tor C di sco r
T BRRE mBleBs BRRRas M halifst T spestipspony and the
abggrptiangipeciym by muglear megneiiciresananesborr hei ¢ dermatiti s,

mucositis, erythema, or psoriasis; and to be included

i S

Syiftocls BF Ao RIS A cholBE R Sech i PG e et | ons
(alfstomimras: (IR-gH (. 28 SRACHs PRV SNy elaheeaneearbordloaminol-
propivsid apidymettyl edefNACE conpound nmay al so be conbi ned

with icilin, a cooling agent that acts at a nol ecul ar

it { t, | ' ' t f .th ite.
o-#ip bR R o s Sttty Ao, eiaa) ok @ was
disglygsbin 789Nk Higthyather and [ galsdoubke-distiledowatenrandumpoteddn € dA
pineimaf teicatllyst &i%hmdpﬁlriﬂhmﬁﬁégﬁé&édobédTh%za’ﬁUo? b¥ndHthoy!-chloride was
thelp%'fargeg’%w %e{,\'ﬁ@fg \[/{Z?Le@'t %Ft@\?tbﬁgﬁﬁgesf(ﬁﬁ@og gfj \rﬁﬁigeo?recipitates
am?%art?‘f nithe MigtgrepwRich way stigeq pyeraightat roerg temperatisecEhe
preoipéate(wasrﬁsﬁolmdwhhfncdtmgyceiate_cwahrhammﬁg@wutﬁie-dib’m@_mwmer, and dried
ove BRI S Bl T 90N phS oI ofArchi8y ubaBEyRebrossure to
viefREL ERRE R, Wit Ssialiees AORRmteuRtAE, dhaeshocied
moleselar Mgsayen thendopfitmagd i masrcsrectiosdopy @ndtfenalisorption spectrum

by alnséaratdghehiepdsohag® i ts environs during evaporati on.
The drawback of using short-chain carbonal cohols in

such formulations is that the al cohol dehydrates
Sy’itﬁ%%@fg-?'éﬁ?ef apRoaeth-cydefiexarccaknmri-Biénmathyborieret t e
(aldosknesacasn e 2-f((1R, 2§, 6BRpLlisoptdpy/l-8ntaigcy slepedaecdrobiydt &minoj-
proploRiceERI ethyl ester):

D-Ala ethyl ester hydrochloride was custom ordered from Indofine Chemical Co. To a
stirred suspension of HCI.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 (NayS0,).
The solvent was removed and the residue was crystallized in Et,O — hexane mixture.

The purity of this initial product, by HPLC, was about 93%. For additional purification, the
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surface. Simlarly, nenthol, canphor, eucal yptol, and
ot her ingredients added to towelettes to produce

w0 e@gnesdce and cooling also irritate the ski n BOGBY®S/001093
In one enbodi nent, a | ong-acting NACE conpound is
carried by a towel ette, vvhi , for exanple, when
applied to the face, wll especially valuable in

T e
addqdg IﬁOP@ﬁanqléNaSJ ygperalesl and pieeiritatewas Fikgred aifiand wiied in vacuum.

Theéfimatprogduot puriypey HREGtvads B9 Yieldf 140y Breses Sagend péint 99-103°C.
pri nci pal findings from experinments perfornmed on the

Hg %qs;{ummrl zed in Table 1. The beneficial effects
B’OSFSEEV dOFE%ct i ng NACE conpounds are the |ong
duration of action in the absence of significant eye

Thé [oht Ia@ilrthNA@QfB un&y Bl R&dtH whrBchatdihedolids at room

Y g 52%6%&%@5% B repiad iy dgid

rooghieAweldt¢ns. t he appropriate acid chloride, usually in
the presence of a suitable acceptor for hydrogen

fomég\%gi P/%%m aﬁ‘o }ngnézl?l a9 rﬁij?}/gsc‘ §t|rPt=,fd éﬁ%ledlggoﬁl\%ﬂ%rbl of warm
o AR ea?m?rgdo BUIE'd 748 Tl 96 VEh giRiments Jihg @pect amount
wa$ adjustdé pe titht e milar keuivaenttwasi 2bpub35 tove mbi. dAftdnicoolinge40 to 70
mg'BiYheaéo‘EQ offtmEAY Wéseﬂa&l& ori fRedip B ¥ prhshE El?&%{doefp%ﬁéﬁ R) the skin

ab @ e Mbna 15, Ghis! it ce %G@ﬁfeﬁ%??@ bR cun b{iRE pagiepial folos,
of tegluibiests anmd the easad Gy dutibo of epsling sensatiensapgiedpr i at e
am no acid ester derivative. The acid chloride, or

Thi ﬁ‘\'ié?‘\%ﬁ‘%’l)f tﬁ%lsgfgb?tﬁfe gﬁ%’seﬁﬁgat%tﬁdsﬂ% 426 gAY FBIIRIS as no
changepbas gjahs colpgsso p9f- %- tmﬁ@tan?,@éy ap RigRas cealpptsngpld, or
tinglihg;cariddias bpsteqpalirgdorf golin The) interraishfol recording $ensations were 5 to
10 FrfUtESMUREl tWe 'éh@ces&n'vé $broek QRFL bIRBInK t Phe | Pé%%th An8ivh ¢ Figlres 1

n 8 lb S 5SS et RURS B v e it are
pIO@d gﬁ@a igmaiieB (Susiat SefvmadidinRiehimgnde O, USA) and a smoothing

funetidrewip ® pedative BRPENENENICI RN @eanisr HalBRXANI statRbE4] fit 8MHe results.
finally reaction with thionyl chloride to yield the

car bon chloride. In order to avoid problens with t
Fordgsts of %%f?ﬁ’%’n”e&r the @vernibe HEMBBIMRP ann"eqi to fé‘é@&ﬁ?%é‘cﬁ!@ (upper
and lowensyelids ahdion skia adfzicentytb thehiateral danthas)d ahdthet dubject asked if

irritBiiHA8 bAdseRNorfbsbAe TBfeliftensity of the eye sensation is not rated, but just
noted as being present or absent.

The onset of drug action was taken as the time to reach 2 units of coolness intensity, and
offset of drug action was the time when coolness intensity drops below 2, after previously
surpassing 2 units. The duration of cooling action was defined as the offset time minus
the onset time. An inactive compound is defined as one that did not exceed 2 units of
cooling after application. The quality of the sensation was also noted: 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.



10

15

20

chloride is double-distilled before use. Also,
dependi ng upon the NACE conpound, it nay be
w@edwanoRgeous to run the reaction with a sli gheCE&82®5/001093
of the acid chloride, or at elevated tenperatures in
order to avoid traces of fregamne in the final
product. Such nethods of adjusting the reaction to
Stuglpciour age conversi on and/or to avoid certain
inmpurities are well known to those skilled in the art.
Many substituted am no acid esters nmay be obtained
A nRUMRT BLERMALINES WetR diesizedransitested withithiecles@tsr are sh&in in
Figuesi sand\D, TésbAompoundwadilsthglysadphies td e &kiebo§s 1R upper lips at
a | tda%l4o i S- ami no butyrol actoneP,
4gg§b€%d3€°%ﬁ¥gn/?%ﬁ§rle%"ﬁweﬂ{éster, are listed in the
2003- 2004 Al drich Catal og. The precursor, D-alanine
In Fgure|1, thetduration af cadlingbdfiectsraf sompekabivhagéiitené.§ a(-5-mehthol, WS-3

andiNS-5 by @803, M4 0.5R8uAteheERleR) (dBIativel SRGE & L8o the

NA%E%)%B%&R@%) %?%cj@q%,ﬂ%{%ﬁ bﬁlg- A artxdoD}A?ar-)FOnErtf?j\%aﬁggAs&with 1.3, 1.9,

and2.fdgprso grolingntasrestivelyc| ohexanecar bonyl - L- Hsl  (al so
known as:

e S A 8
pOt?'i-oﬁ' MoMP-TRERRIPTASSEY D ienehyendrediing ondee ks, Fhe aresence of a

mﬁ’@;@ %g(?} lf@l;lVB-@ﬁmgb;e@gigﬂﬂ%Et ﬁlgﬂeaa% M‘gjénc?’!. ﬁﬁl&éﬂ‘w é}ﬂﬁé’laé;%ne ring
in DAMsl, the@xtka @arBBh oflfe &-cardBn:and VB rfig@afidn of S A BME and B-Ala-
f the catal yst d P IeRMg and'B-Ala
OEB AR ndi s iR AlnkBon oL AR e was t hon added

dropw se, followed by 1.02 nL of triethylam ne. The
Addiﬁronbpdaﬁa eSSHWN ih TAbRVEAR gam?] 8¢ tLERg;méﬂr@?@@diétdg i\gaéiv@ﬁat
TV@-E‘;%*@%%@# S B e el PE RGeS by it ble 2 and
ab!‘% 4 %P'%@”‘iﬁ@'a‘%ﬂa@%t?é%éfﬁm'a! Wéity. evapor at ed under

reduced pressure to yield the final product, which

crystallized at rtoomt enpqanFeLQ e ——The—expected
mol ecul ar nmass was then confirned

by mass spectroscopy
and the abdorpti on spectrum by nucl ear magnetic

resonance. nt hesi s of

2-1 sopr off netﬁ&l-cyclohexanecarbonyl-D-Ala nmet hyl
ester (al ownas: ( -[((IRSR -isopéﬁﬁmb14)

- met hyl - : Tayh arfgn@Jpropi oni ¢ acid

met hyl esteér): Al a ne?ﬂ%ﬁbeg?e?%hydrochloride was

obt ai ned _from APdrich Chenmical Co., 1.0 g was
dissolved in 28 di et hyether and 1 ni

d%ﬂ%hﬁasdi stilled w%er awg cool ed &3 Q0Q Dération of Action
On-Off (minutes)

Gly Me Ester (WS-31) H -CH,- Me 5t025=20

Gly Et Ester (WS-5) (*) H -CH,- Et 410 37 =33

Sar Et Ester (*) Me -CH,- Et 21065 =63

L-Ala Et Ester H -CH(CHg)- Et 8to52=44

L-Ala Me Ester H -CH(CH3)- Me 1t080=79
D-Ala Me Ester (¥) H -CH(CHg)- Me 1t0 115 =114
D-Ala Et Ester (*) H ~CH(CH3)- Et 110143 =142
B-Ala Et Ester H -CHy-CHp- Et 3t090 =87
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pi nch of the catal yst di am nopyrim di ne was added.
1.62 nL of p-nenthoyl chloride was then added
waole@pmbzel followed by 2 nL of triethylam ne. ELT/GB2006/001093
white precipitates appeared in the mxture, which was
stirred overnight at roomtepperature. The precipitate
was di ssolved with ethyl acetate, washed with
doubl e-distilled water, and dried over sodium sul fate.
The organi c phase was then evaporated under reduced
pressure to yield the final product (2 g), which
crystallized at room tenpergdigie. The expected
nol ecul ar mass was then confirmed by nmass spectroscopy
and the absorpti on spectrum by nucl ear magnetic

resonance. Symthesis_of

2-1 sopropyl t hyl R@ycl ohexanecar bonyl - D- Al a net hyl
ester (also M asN( > SdR-l 0

- et hyl - cycl okéxamMecar y ho] prr_s ﬁﬁﬁ$¥é)aC| d

ethyl ester)::zD-Ala ethy ter hydr ochl ori de was
custom order/e’a\tro | ndo/i ne Chenmical Co. To a stirred
suspensi on of HC . H D AGh- Ot (11 6 g; 71.6 mml) in
I00 mtof dry ErOAT, 21 14 mt— (1432 mmoty)

Gempoantiked and rea¢Rion m xtur ¢ nwas cool edpd%bt'%)g»d'on
13.2 g (65.14 mmol) of p-nenthayl chloride @H%ﬁs)
aitrtl €91 uti on was stHrred at OC|flor 1 hour| 2edBdtE Tom

[LeRpeyature for adgprional 2 NOUrs. The T[EAldAE g5
s—ei--ut-ed-wth—EtOAct0—300—m - washed wth
?cﬁ'ﬂ'l—{_ﬁ(i (8% Natcos] Hand water . |dnd dri ed |(NSFEHHB4

The sol vent was renpved and the resi due was

(*) BENiESEdrhBRthds Withtrefe shildcedlify Bhdabsefice dNgkiivithtioh &feye

ni I V. was, t._93% For
wrut%Ech'ﬁ ?&eéﬁéﬁ'g‘ sﬁﬁ ‘%?d'f’@d{’r’%ﬁ ap?ﬁc 'Pﬂ%ﬁcf’e'g%i Caﬁ%SSol ved in
(Gly 5@lyaine; Sar r§em0§mfﬁiﬁ =alaning (HiskE hemogering Ipstere (@lseknown as
a-aniso-Bdigiesy-ldctme)opanol  was evaporated and precipitate
was filtered off and dried in vacuum The final
r oduc HPLC was >96% Yield 14.2 7699 .
ERREs Rboareinde et werndae e opps pa i 6 §ibe tober i at
40 mivh gressitoivngn NABE cantobahiel§. (Ser nassine)yGlu gletamic acid; Lys =
lysifEYFyra tidameS Ohil Hgalifb: rQCMduenegr ature, with the
exception of the Sar Et Ester dérivative, which was an
oily liquid at roomtenperature. For bioassay on the
skin, approximtely 30 ng was stirred and dissolved in
3 g of warm i quid Aquaphor(r) ointnment to a yield a
40 MM (~1% wt/vol) ointnent. The exact anount




was adj usted so that the nolar equival ent was about 35
to 40 M After cooling, 40 to 70 ng of the solid
wWoRmwbirelad1 was pl aced on the tip of a plastic spCTkBawd/001093
applied to the skin above the upper lip, on the
philtrum and lateral to thesphiltrum up to the
nasol abi al folds, of test subjects and the onset and
ttr-att+en—of—cootng—sensat Joted. The Ttensity of
the subjective skin sensation was rated as 0, 1, 2 or
3 wth: O hs no change; 1 as slight cool ness, cold, or
tingling; 2 as clear signal of coolness, cold, or
tingling d 3 aR,robust cooling or col d. The
i nterval dlng sensations were 5 Form@a (6)
m nut es, “Hg 0 “SUEGRSSI ergeR were obtai ned.
The results (sh%mn in @ﬁ (ﬂ?C? é2d$2 are aver aged
val ues of to @ separate trials in the same
i ndividual. The data are plotted using Sig Lot (r)

(Systat Sof t war e| _Po I?t Ri chnond, CA| _USA) |&wgatipn of Action
<SPIBPPHNS functi pR1w B a negati ve e(BE)nent lm{-ommmutes)

palvsi AanHd ctatictioal £1 of—+tH

used for-ana A Fsteal—H- th
o' BLESIY of |rr|t"'gnb'\}?’ﬁ?{;@lfr1 the eves| Ehe 6%8 adive was

aPp(OMe) Me Bsher perhl of HCHaL-CEk@ROMeppeMeand mmwve

gyetTds and on sKin AgcH -E@Ed)ie- 1aterall canthus),
dne(D)HBwsgpect adke gBF %jﬂﬂ tation | &Bpreqdnt agive

absent. The intemnsit Iﬂ% eye sensationlis not

).

rRtrdds Estet | ust hotl eH-Gib-Glarr Qi esenMeor  gtiokativeThe

q_nquMQEngrug act L|9n xm&.((g}ag;;n as theM:e' me |tnet aetkeh 2

VAT HE Bt whoh bl D e Ly ] Woape [0Sk Be8 "

plfewelle fistari ousl y | sr 38(§§'I2)IZ'§HZ(QJT|H)I s. | ¥Wee dLr"ti’f pefiveor

cooling action was defined as the offset tine mnus
the onset time. An inactive conpound is defined as one
hat did not exceed 2 units of cooling after

bppl i cation. The quality of 13¥5sensation was al so

noted: such as pure refreshing cool ness, or| Ddratidneof Action
SEABALYHh was aceoWyaEMRd by irritation (stliciiofdtiutes)

urning)  The guality of the sensation-was {not—rated

for intensity. Stuydy A nunber of conpounds were

synt hesi zed and testeéd with the results arg shown in
Figures 1 and 2. |T dsxwere singly applied to
I bR 1Ak igRterbove the [ a 40 to 70 noyadiee of
A 1% wt / vol oi nt rents, 1, the durdtion of

cool ing effects of sgnme kipown a . 0.,
(-)-nenthol, W53 and\\ .3, 0.3, and 0.5 hour,
respectively, is|relatively short conpared|to the

Examples of N-alkyl- or aryi-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.



NACE conpounds, specifically, D Hsl, D Al a-Ow and

D-Ala-OEt analogs with 1.3, 1.9, and 2.4 hours of
W@ owbilodyp1 r espectively. In Figure 2, the cheni BPel/GB2006/001093

features that influence duration of action are shown.

WE-12, potent on TRP-MB recepjor assays, is not

| ong- actl ng on the skin. The presence of a nethyl
grotp—on—the t/=nrtrogen of CEt I'Ncreases potency.
Simlarly, the |actone ringln Hsl, the extra carbon
on the a-carbon anli D-configuration of D Ala-Ow and
D-Ala- OEt markedlY increase the duration of action.
Addi ti onal data hovvnHl n Table 2 and Tabl e 3.
Long-acti ng NA vatlves t hat freshi ng
cool, w thout skin ) |tancegyr§$’@ (il%gent ified by
(*) in Table 2 and: TabI e he D-Ala and Hsl anal ogs
are of speci al ut/le\l\ty OTabIe 2 Formula (4) - C(=0 -
O- R3 Ao Duration of Action Conpounds R Y R3 On-Of

(m nutes) Gy Me|Ester (V\S 31) H-CH 2- M |DurgiopmfAction
2oBPIUNg:  Est er -5) (¥) H-CH2- Et 4 t0GHOH (@hutes)
Sar—Et—Ester—{(* )} Mp—CH2—Ft—2t+665 63H—AtaEt
H-CH(CH 3) ST 8 to 52 = 44 L-Ala Me sHelar i
-CH(CH 3)- Me 1 {eCld®Hs 79 D-Ala Me Ester (*) H -CH(CH
- Mg 1 to I15 :,Sl,yb rAla Bt Ester (*) H CH(ZCé:I[ﬂ %3
E(V811Qo 143:14‘8@@ Et Ester H -CH 2-CH®0 28~ Bt o
87(*) denaotes 'g }ﬁmdg with refreshing cooling
a\z}&%)sence of sksecPuvl tation or eye |rr|tzj\r§écg? af t er
skin or =Lq:|a(mﬂ31)(ail-izc&|l)3pl ications; a|"perfec
oot——"_Gy—-ygfl 47 ~Sar—=—sarcosi e, Al g =al anT ne;
Hals-14 honoseri ne I acglone (al so known as 15t023=8
a- am no- buLyro- bne)) Exanpl es of conpounds th_at
Q/\?\;Se-ﬂl nactive V\,hen , Vedlinetthyle2i-hyexgdthyl of the8tlép1%e=|r 16| p
. -C(CHa3),CH,0OH
4'-methoxyphenyl
- 13t038=25
Ws-12 -CgHs-4'-OMe
2' 4’-dimethoxyphenyl
- ' 13 to 50 = 37
CPS-309 -CsH4-2',4'-di-OMe
4’-ethoxyphenyl N
- inactive
CPS-306 -CgHs-4'-OEt
4'-n-propoxyphenyl . .
- inactive
CPS-310 CeHe-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 cooling 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.



40 mM are shown in Table 4 and Table 5. (Ser seri ne;

Au glutamc acid; Lys | ysine; Tyr = tyrosine; Val
wGe2malioer Leu | euci ne.) Table 5 Duration of PBCT/GBR006/001093
Compound Structure On-Of (mnutes) Pro Me Ester not
active Exanples of /V-alkyl - & aryl - cycl oal kyl

car boxam de conpounds that have™ brief cooling action

hown in Table 6. Study 2 Phv@P'®dl Properties and

?g g)P;ll'Qéeshol ds fd
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wel ettes

MBICE U3

b 0% fdur

PSef EFE%tEPE- PHreas

L ast ed

><2?5 b

UUI I I
ahout

Jo) sersati
10 _mi nut €

)I1% Wet

» for

figt #ptiys,

dtdes f
YFex Vel

2.2
4.3
3.3
5.9
3.7
5.8
6.3
6.9

opt agiiwe
i not active
not active
not active
not active
not active
not active
not active
not active
not active

kV8hMe&Si®n t owel ¢2Pé4and abhout 60 mif
B%al Mecstért e. No epo7Mrritation was ol

Glu(OMe) Me Ester 341.4
L-Leu Me Ester 311.5
L-Pro Me Ester 295.4
L-Lys(Z) t-Bu Ester 502.7
L-Tyr Me Ester 364.2
CPS-306 303.4
CPS-310 317.5
CPS-308 331.5

el le]

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

Again, the b-Ala Me ester and Hsl analogs are of special note because of the absence of
significant skin or ocular irritation.
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with either concentration. Study 4 A 1% preparation of
2-1sopropyl -5-net hyl -cycl ohexanecar bonyl D-al ani ne

woreaohistb34est er i n Aquaphor (r) oi ntnent was appl PEHGB2006/001093

bilaterally to the periorbital area of four

i ndi vi dual s. Onset of cool ne g.on t he skin was noted

wth 1 mnutes and | asting F%r'an aver age of 30
Sm'n tes. No irritation of the eye surfaces was noted.
—§9¥-§risi ngly, all four individuals noted an al erting

effect and an ability to focus and see nore clearly.
2-T8tpfopy|-8nidtng-cetiblesdanteabaty| batanieauéthpinestdrauds. digduived in warm

1(ﬁ%%?5dﬁ%£ql%%flﬁ6%%tiﬂg@%g{e? gghlﬂfnet‘é @écér@%ﬁ{raﬁc{ﬁ dfldRher 0.1 or
eveni mg . w e sane. 1 ndividyal s whose ocgupati o .
0.5V By MOtk 1 1evER Mg 0! s rpUEHS Were s applied
willg aipipettapptd @ papeymapkin tihcheor Nepkinsa Kirkland Bégnature brand from

CB&ES IhE) TRk rRpRIA WRSI-PIF gﬁgtaf%bl 2288l dne¥ndndlond Wich napkin was

enhance. visual acuity,.. i Cr t

R deraciraly sehied i A stsr v abPe LIRS o THET, bOduS R8frate
ogeasiona involvingt gadfingjpsciorios dsgeles daaliforiiay HSA where air temperatures
eﬁc_%@_@.@% Qﬁi"@ﬁ@p:ﬁ/_ Abthdse %ﬁre?éibes\ﬁgréuéed taipd\helfdce. UPid@sant cooling
sim.lar condit.l O I ;
s§iglioft wi oot ot BRY ) O 1 RUSIEPIETE i conceniation

t tecandsabiont 6@ Binvéassfopthe - Foitensiatia. | N gy Biitation was observed
wite Brieslooreéntrabridy 5 A twenty-year-ol d femal e was

treated with Tazorac(r) (tazarotene topical gel) for

acnei formdermatitis on her cheeks. After using these

S =cations for several days, she noted redness,

i tching, and unconfortable burning sensations on the

ASISL Bréﬂét?ét@ntotﬁ?S%W—S%étﬁﬂfcyﬂaﬁ’e@ﬁ%rﬁéw ehianfnelmaiyl ester in

reparation o -1 SOpL - B- » han
BB siRethyes wafie) Bhforall Rhe e bl SR BiER R Lals
Oneelrof sppinpesion thetskin was rafedwith  mipgtes aRd lasting fr ap pvergge of 30
Ak ENG irftatibm ef lkiepe \se:ﬁ}&es ez chotedt Sunprisimgly) #tlldésuramdividuals

t . ors i IS C .

PSSR 0Ol 1 BB el el B e
la%ird PhAPAUBNEBEUT difYS BIRETEPTaYRRI PR repsind tise AP JAtgin the
evarting with tgr exentividvalsyhose pheipptieisendedcdaengrritivties before a
c5iRpiel 8crbdn. ABYin DEpprERORGE B diditleRtalidit BR SRBENMALAES was
ol G0 R ool EPhaRee vistiaTBAARY! et AR arRtB9 B anc
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.

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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and an al kyl ester. The first conponent is found in
WE- 3, a cooling agent generally recognized as safe

W@ 3RéGY34and permtted for use in cosnetics, toPCEGBR@S/001093

and confectionery. W5-3 is comercially available from
Qaroma, Baytown, Texas, USA aj 99.5+% purity and from
M Il ennium Specialty Chenicals" at 99-1 00% purity. The
S r and Ext ract Manufacturer Association (FEMA),

for W-3 is 3455 and its safety profile is
Sty 9r°<§'lf‘c‘2frf’é3|tﬁ’%ﬂ19"qq@t§econd conponent, D-alanine, is

part of the artificial sweeteners aspartane and

N%ln&/bﬁ{ﬁne r@f@ﬁe@%t‘h o@ﬁd‘:'o riuf\(d M% Sg eWed %fheaR/ g three
| nt o(

ani ne | ora
C?JHB?'EN% AR 4%5’9 ﬂ?&’ﬁgopytimqffafﬁfdﬂoaaaneaqamrwbmp@ty, D-alanine;
apkeablyiestel. t o carbon di oxi de and water i n rats. The
al kyl esters may be hydrolyzed fromthe amno acid to

ThERER Rl I AT RS UL APGRASE PR oot
ehnchpermitiaekfor usmrigecopmpliasutodetrinaand gonfectibnernt aivg-3 is
camokidialy aShlladye fiorﬁcmmamasmyt@wn Frexasl 34 SO9RSHAGRrit Hhd from

Mﬂrehﬁlﬁﬁ‘ﬁgﬁ pt 99-100% pprity, The Flavar and Exiract Manufacturer
e Pt Ll e T e
degvmentef conpounds of Fornula (2)), bears some

resenmbl ance to the L/-acyl honoserine |actone famly of

TH@ggcColﬁm se%?ﬁ%@" 8 a@ﬁm IS?R%}ﬁnO?%‘Elgeé @%%am 2 gr%%?)%ggme and
alt ﬂ@ef%w hRster&as $aen Byaluated for safetye ri-Alanine is incotporated &nto the cell

walist ¢ baatelnawmhadst huferigo lﬂlj‘]tllalaéﬂedflj -blahiRg is Méta‘%ﬁ%@d totcarbon dioxide
s fequirenments for quorumsensing activity,
an?&\ﬁlé't‘“eFiH Kel y that the L-honoserine |actone analog wll

face severe toxicology scrutiny for pharmaceuti cal
Thepplkylestaromay beHydRiyreddmer thaamimcadd e daashaalkohol and then

fuﬁﬁér&%‘g’ﬁadlaldCtb WEHRRBANEE Sl watbt WM@ &R ér!fhoﬁ%a% %@9

r Ilkel 0 be ex acture o
pt{fﬁrﬁ %# i naLI' pr og&qlggui PHIAYR aqf?z?ﬁtﬁa{q?%gmm?hus t he
D- honoserine | act one conpound,
StudR72S, 5R) - 2-i sopropyl - 5- et hyl cycl ohexane

Comparison of D- and L-Compounds

The L-homoserine lactone, (1 R,2S,5R)-2-isopropyl-5-methyl-cyclohexane carboxylic acid
(S)-(2-oxo-tetrahydro-furan-3-yl)-amide (an analog of compounds of Formula (2)), bears
some resemblance to the N-acylhomoserine lactone family of molecules secreted by
Gram-negative bacteria. These “quorum-sensing” signal molecules constitute one of the
few mechanisms by which bacteria can communicate with each other. Although not
fitting the exact structural requirements for quorum-sensing activity, it is likely that the
L-homoserine lactone analog will face severe toxicology scrutiny for pharmaceutical
applications.

The D-homoserine lactone does not possess quorum-sensing activity but the p-Hsl|
starting material is likely to be expensive for manufacture of the final product in bulk
quantities. Thus, the D-homoserine lactone compound, (1R,28,5R)-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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(R) - (2-oxo-tetrahydro-furan-3-yl)-am de (an anal og of
w@orpoeds of Fornmula (2)) may be used as a coe@iGB2006/001093

inhibitor, but it is nore expensive than the conpounds

of Formul a (1).The conpounds of Formula (1) and (2)

are white crystalline sollds4§f roomtenperatures.

These conpounds were tested as such, or mxed 1:1 with

powdered or granul ated sugar. The test substances were
Theppinpatings ofiFerowa () and (2) laee white grystatiing solidseat geprg igmperatures.
Tl%é@fc@ﬁ‘@oe?rﬁdst Wérettes1edas HGéH or mixaatiad withh powdiereator granulated sugar.

T@%%%téu%géﬂ%é \?/%[ o:{pgh@é L ttodoerﬂg%btthélﬂu &‘gfnf &ﬁf-.e dorsal Surface of

€ on nst [ uc
thr éenguehsingsUN R %FQ@@E °éﬁcﬂ’|af§F“F Bip! *’ﬁ@r PBF‘UE‘Q] 2 ESt
substiinbe ba thentoagueyitie wildjdct Wae irtstratted tbkeamibe naguth tlosed and allow

th% £k 'o'P‘cHe%bdth wm&%.am tﬁ’é te"sf’&ub@%‘ﬁbé‘ ah@EPBBALYRA to the back

Senc rati on

ot FeHOTRATEN i ISRSHIGE RS LR LR SONE SERTops fom the
mefithecassher noted. D- Al a net hyl and et hyl ester conpounds
falling within Forrmula (1)

Ri2S |
In(ri%an-l E Uﬁ)fe& éf%R?S &(g[t!]elsc aCI é h%?f{?%tﬂ% es@f %B{%Best erqun
T PrapYI-- gy L6 ighnecarbo
apl-poplon acikemethykaniting dsteniweenpaniukd oltaes dosdsaaf 1, 2 and 4

mgq%f a?ﬁhc&% e r%l e@(aﬂﬁﬁ ndQ,ro &f to%?& c%o%\g)o‘f td L(-Alla nhethyl or
PR U gﬁ-ﬁ@ ?O%M-?- A AP Rgapopy-gmincl
progiodisszeid mblhybwrrq@mdu nsl@r)pr/estdh@ 8dr plrechdess, alh gempewisstproduced
pl@QQin't BAd FHUSBEIARS sé’r“sahb@s 6r9ﬂh§lﬂéhguéxé>€l€ﬁdiﬁ@ d6@MIL the back of

thé?]ag ﬁp k%tggl fc}f% 30 %W\% Afsaa‘%td(? e?r ﬁset %ﬂ?ﬁ' L%'ﬁally within

set ety ulla
3Q seennds Ob#lplﬂﬁi*ﬂqncatl on. The D-anal ogs were clearly
nmore active than the L-equivalent. At the higher

TH@B%FIOSQWe?e E‘,Y@érlf%%% é’cﬁ’i% tHAY tﬁ@[‘%&&nbé’l@ﬁt ot tﬁ@ﬁﬁher doses, there

WES 85R SEBTARES TR LB b7 L s oA a a5 Spigys in the

esdphagimarthe Tadistiqresftsuchi sensatienssiatoi the thesgx. bEniapaitisilgesensation

ma bd ag@ﬂsﬂ/{aefﬁ“éltoﬁm%nméﬁn Honcs YIRPBOANING tHdBctias irigrédient with
edi ent, W e

ob AR b BB b BLERE o AP S Mo

on an analysis of the coolness duration response (area

Bagstesn 4 endlysiy of the theinEssadabtonsresgomse dhrehemsér thbrcare), the

}ég%ﬁs WéFeeatHQ dﬁ é‘ﬂ%e@%cfr@rﬁmaﬂeﬂga fetiif {‘h rlﬁé E%ﬁalogs

Megte Wateﬂ?qsnﬁgﬁhpfams ngtlﬂ%@ﬁﬁon L Png pP imari y |nt e nasopharynx

and less in the oral cavity. Also, the effects of menthol were short-lived, on the order 8 to
12 minutes. All analogs were accompanied by a slightly bitter taste similar to that of (-)-
menthol.

D-, L-, and racemic Hsl analogs falling within Formula (2) ((1R,2S,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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and less in the oral cavity. Al so, the effects of

ment hol were short-lived, on the order 8 to 12
worRevatierol Al |l anal ogs were acconpani ed by a sl PgiGBR006/001093

bitter taste simlar to that of (-)- nenthol. D, L-,

and racem ¢ Hsl anal ogs fal[iyg within Formula (2)

((1R, 2S,5R) - 2- isopropyl

Ur@} ggél Y g%% ﬁé‘g@g@gﬂdctﬂg%r%ﬁme ethal ster n@lqgeg?tgawthout
the,p-Aja ﬁgﬂﬁ é?“f@eﬁ?é'on T‘H@% Ba¢ 6PRYng ﬁweﬁl%obtﬁrt Q@r@aom eirstien was
lesmrttiam 1 © imdeslandiberavgasitorh& eedokirrthtidrneith theeatomphierie.
compounds had an ester-like taste that was pl easant
Standsaromati c. Under the same test conditions, W5-5 and
sarcosi ne ethyl ester analog, both w thout the
D-Ala steric configuration, also had cooling

TWY ma@et S agéi60 Eé@s dﬂé@tm\i&brﬁfe o%'s%ké@%oh@&ﬁm 3B 5 cigars

pe%ﬁ ?Hég%c‘ogﬁﬁ%d Fr e“?’t&%@ts % mg&héﬁﬁpér%rdéct vrﬁ fg% Z(ipg qu‘ls At night,
th %é{v%e eR;é?%eﬁ Fnsostnia @hafa@amzeﬁhhyw&fﬂ@ulwg breatljng anpoppressive
pressyes sn {herchdstyand Tthegt, 2ot lsubsedjubnteguskehin auithseasatidhg of choking.

DUHAG the Qévj%tffe\dﬁent% é?ﬂst@%%atlcﬁt ék;é'ytggtt?f t*cﬁ m‘ﬁ@{l\fénfeehngs

in g‘%l Soﬁiwet%fﬁagﬁg‘n?% §‘?9%“ :‘:rt@ggluf: on the chest and

throat, and subsequent awakeni ng with sensations of

in 2D ki1 G0 thdIS bBBsuUbiEt, ddd mPorf IF8EMISIHE p@W@eP@F asbﬁ\"l@&hyl compound
BTN Pt 0 AL AR A R R A Lo

anipolarapionip agidie#)vk egier) V‘éﬁﬁkﬂl%‘@ﬁ ontthe midypedtion Hisheomngue of these
twpsubjects 0Both sﬁ)bﬁict’s rebbiyed eisffoonm thefdisire fgcorghhiithin 1 minute after
apBﬁ’cfé@iHJw asé&éﬁué s of obl & c§ol§5§ ﬁﬁﬂ@ﬁ yéf"che throat was noted and lasted

ne ar

for oyt S0 TisS \aRPhBrtaRe a’?a IaF MBS BOPQWIRHEY PUgasvere not
effectivgu butdhe plaesho caudd beibleariyt distirBuished frojrethe sictiepumteadnd

bet&lideadf the MBhbBE ofl@sdlihG séisafiggh Within 1 minute after
application. Sensations of robust cool ness in the back

of the throat was noted and | asted for about 30
After aerlisationsgfiestsubstance. dre ahseneeef infigiontanddichipe el reduack of the
threeig@oughesignaleitiastéd e tabuet 4 ol hdureaid treahdviegal lvthsibserved not to
coﬁtﬁaﬁ% Mo @'h?hltég %{l:rﬁps‘?r‘?q $ ra‘ﬂg}s{le Egplﬁlﬁfé%n\sé% &ﬁ?maq) Sh@HRS 6
app lplasallnl é YAl Withinea pep%o Faysc thedpdividuals noted that
the desinedo |Cglngfa\mds remmaed doraet ledstS5 Hays irospitehof contiraet! smoking of
cigaf) UtHls Siidtjeatetinatand Rt E&ﬁp&h‘\@%aﬁhé\@ RuwhrehSiafadnd BSugh
reééa%r\ﬁhéjc%g isie 2 %Se%f\:\/r?entlg} (I%ISECP the threshold for cough stimuli. This
therapeutic effect occurred when the test substance no longer elicited cooling sensations
in the oropharynx.

Study 9

A 61-year old female with a documented 31-year history of asthma attacks volunteered to
test one of the compounds falling within Formula (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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cough for 6 to 8 hours. Surprisingly, after 4
applications in one individual and after 6

wap@bileavdi ons in the second individual, w thinPEI/g8ei06601093
of 2 days, the individuals noted that the desire to
cough was renoved for at Ieaié_ 5 days, in spite of
conti nued snoki ng of cigars? "his suggested that the

b GO B SAMURRO 0 AR P sl e U B () (-2
[((1 R28sFRHtisPropyidugiethyi-cyaldhexarisasronEarmor epietie agid ethyl
esBSFD WntRE midportibief ﬁ@&bn?@%@ﬂ@@om d soulieing ahd ebdl&ensation with
r u :

« G853 S ERCA 0 I SRR o By oo e
to §fmiagier AHd RAEHERG 1B NaFTEle SBA JJNa! SERSRY RHid R mucus or
otleerngiaerttsts. dh thrag trisld When fercomipauid jvas Spiliedees night, she slept
o SR SABRL o, Mo RUSH B 1D RrbkPvat, oo
30tyeaih el MgrTignedtlc s e st il hat f1adan SeRL AR ETeqive medication for
her eopg. aShe eoted that theditativesignals\df ebeght werewabisenign theuirggence of
th% aﬁblt%fﬁi &%?ica#lﬁﬁéﬁd‘ﬁillf%h@é’d Athecharilca haid wssse%fetions in her

.br eat h. " i - :
ey s BEnlaL s P Dok o oton S WS figooniinues o
usal the sk compoundifar eRggenent af henasthana wih i kagwiedge andqconsent
of het phyican. dSurprigingly, deu glihnatis powghingsdttackd havednaimecurred with any

. 1y .

sefcvgflw%ﬂ%ﬁ%%rﬁﬁ ig?%g‘ﬁg@&; Ra:t gq %gtfgtgi patHaBhyS8b&Eal signs of
agifing @%ga_y JWPEFERAGHY - B2 ﬁé nﬁﬁﬁa" G8%Y%ony! ) - ani

noj - propi onic acid ethyl ester)) on the m d-portion of

Stng¥1gongue. She reported a soothing and cool sensation
W a slight taste simlar to Eucal yptus oil in her

nout h and throat. Coughi n% st%r;fed after 3 to 5
A ffrveaeeld snale bad adwi-enpehastnmaford0 Yoske Hidgerbior aitqrks were
tobascoam dk@, dyst odndnehange®in aittampeside-téd fissxt Boradif® (fomederol

AP OO S 1 ey s,
mBBHRY DEITERabA HECT a4k e gotRls doYic By BIeasyaLagak sypratory
flovar He hgd daiyhepisades of hethfrireductive and ndmaprodectivagosgieningnirials,
wBEH RS tdiMAroFBRiteRIN A 4 B&sifeab coQuHD PlacSMmennsttied 3 hghbf (R)e-
e_signals C . S
(R BT P UL Rk Gar B B riioni acid
efennpedvidedaapid selief andyas desabedap sacthing andrempysshyightapss” in the
chistl| Bealobipirbiary flow haurghedipors 620 Lawinte8T@bsnin.f In 3 episodes where
RSl ORL e G  LEasuaamugel
SIGONGINETERs HEfe Shspeiect S0 thetiodt SA NS e ebbiedcrpReted had
besrugtpenprated. athe stiiedtive ogsporsatortbel longastishMACE compound was
definitely favourable. The subject remarked that the best time to use the NACE
compuound was after inhaling the crystalline Foradil® because this inhaled drug irritated
his throat. Menthol lozenges were not effective for his airway discomfort because they
only had mild anti-irritant actions and the sugar content of the lozenges interfered 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



severity for one nonth. This effect suggests that one

of the pat hophysi ol ogi cal signs of asthma, airway
whywenexencti vity, may be attenuated by the trRet/GBRG06/001093

Study 10 A 74-year old mal e had adult-onset asthma for

20 years. Triggers for attacks were tobacco snoke,

dust, and changes in air tenperature. He used

appRG AL PIUIDES be mads Ty SPRCUBRARGY ipkers siled in the

artagihariedepantingrfiam therssdpé iobthpwresenbinyertignet i on with a
portabl e device for neasuring peak expiratory flow. He
had daily epi sodes of both productive and
non- producti ve cough. In 5 trials, when he felt throat
irritation and a desire to cough, placenent of 1 to 3
nmg of (R)-2-
[ ((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 soot hing and renoved
"tightness” in the chest. Peak expiratory fl ow
i mproved from320 L/mn to 370 L/mn. In 3 episodes
where the test substance was admi nistered in the m dst
of a productive cough spell, no significant effects
wer e observed and the subject said that the applied
conmpound had been expectorated. The subjective
response to the | ong-acting NACE conpound was
definitely favourable. The subject remarked that the
best tine 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 airway disconfort because they only
had mld anti-irritant actions and the sugar content
of the | ozenges interfered with his appetite for food.
The foregoi ng has described the principles, preferred
enbodi nents, and nodes of operation of the present
i nvention. However, the invention should not be
construed as limted to the particul ar enbodi nents
di scussed. Instead, the above-described enbodi nents
shoul d be regarded as illustrative rather than
restrictive, and it shoul d beappreci ated that
vari ations may be made in those enbodi ments by workers
skilled in the art wi thout departing fromthe scope of
t he present invention. CLAIM5 1. A conpound sel ected
from conpounds of Fornula (1): Formula (1)
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wherein: Rl is independently hydrogen or nethyl; R2 is
i ndependently ClL to C2 alkyl; and R3 is independently
and salts and sol vat es t her eocPCT/&B2046/001093
compound according to claim1, wherein RL is
i ndependent|y hydrogen. 3. A conmpound according to
claiml1l, wherein Rl is indeﬁghﬁently methyl. 4. A
compound accordi ng to any Ee f clalns 1to 3
wherein R2 is independentl 5. A compound
according to any one of clains 1 to 3, wherein R2 is
1.|ndﬁﬂﬁﬂﬁﬁﬁhb%e@kﬁmHumﬁcmnﬁbﬁ@gﬁﬂpﬁﬁum£99fdlng to any
one of clains to 5, wherein R3 is independently
methyl. 7. A ‘onpound according to any one of clains 1

to 5, wherei I! I's independently ethyl. 8. A conpound

according c 1, s&qectgd fromthe follow ng
conpound, a ts gnd sl vatgs theregbimula

(R -2-[((1R 28 SR}, Nln
bonyl ) - am no] = pr oRi oni

prowyT -5- net hyl - cycl oggxanecar
acid nethyl ester. 9. A
corrpound acoo/\di\ngcl ai'm 1, selected fromthe
foll compound, and salts and sol vates thereof:
(R)? e[‘5(' ‘1R, 2S, 5R) - 2-i sopr opyl - 5- met hyl - cycl ohexanecar
bonyl ) - afioindeparsientynihysiregsncorendtpyl; est er. 10. A
conpound R@%mﬂgbaﬁieﬁ{lﬁcmolc aﬂ@l@ﬁded fromthe
foll owi n co ound, an qnd sol vates thereof:
(R-2-[( , BRI b%’ ?j'f Y'5- met hyl - cycl ohexanecar
bonyny sa S°'¥ﬁ*@ﬁbﬂ@fﬁ - acid -propyl ester. 11. A
conpound according claim1l, selected fromthe

2. fol lec\,’gnﬂ%uﬂe%e&H“g té‘@lginr? ’?,l Witerein R, is independently hydrogen.

3. A compound according to claim 1, wherein R, is independently methyl.

4, A compound according to any one of claims 1 to 3, wherein R; is independently
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 claim 1, selected from the following compound, and salts

and solvates thereof:
(R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-amino}-
propionic acid methyl ester.

A compound according claim 1, selected from the following compound, and salts
and solvates thereof:

(R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbony!)-amino]-
propionic acid ethyl ester.
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(R -2-[((1R 2S, 5R) - 2-i sopropyl - 5- net hyl - cycl ohexanecar
wdorvgl1d34arri no] - propionic acid /-propyl ester.PAQRGB2006/001093

conmpound according claim1l, selected fromthe

follow ng compound, and sal_tgg .and sol vates thereof:

(R -2-[((1R 2S, 5R) - 2-i sopropyl - 5- net hyl - cycl ohexanecar

10. bonp( |cbm§%ﬁ@$ccomlﬁ@blﬁﬂﬁ ¢, S%Téc@ec{‘r rd e foﬂ‘o%lﬁg corhpourfdy, and salts

alm1 ected from

n cC g C
In%)'gt\f % Sthd d, and salts and sol vat es thereof
(R) 2-1( (3 Re29, SR)-2 smpranylb-nistingcliglohexpoeesreonryeanainol-

bonyﬂobmammn-pmpgpégﬁpé}{c acid sec-butyl ester. 14. A
conmpound according claim1, selected fromthe

fol|l owi ng conpound, and salts and sol vates thereof
1.(RAsomppynd @@O!#@g daims helsiad fmiiafpllawipg F@'ﬁé&%éﬁ‘i‘ salts
bongnd savatesihergmf:opi on| c acid /-butyl ester. 15. A

con‘pound R’}Qg:@(ﬂ# 558 gl,gsg;lcrptyﬁg' ﬁﬁ@ élSMaEBﬁarbon )-amino]-

Iovmn c{ Vates there
(R)PFQP'["(‘%ﬁﬁ' S?rg'f-’ij e§t ['sopropy! - 5- met hyl - cycl ohexanecar
bonyl ) -am no] - propionic acid f-butyl ester.16. A

12. corm@um@oﬁ@d @@doﬁﬂné Elai ¢ EREForh thefelldWih@ compound, and salts

For gin. nis i ndependently 1, 2, or 3;
%&I\%l hde nmet hyl ; and salts

%e}nde ntly hydrogen

and sol v esl((1RetS8R)- 2~1sx>prqpyb‘gmﬁ§wr@y%l@r¢%qaa¢%bwl) -amino}-

cl apropibic acken-butyl estérs | ndependently 1. 18. A conpound

according to claim 16, wherein n is independently 2.

¥ nd%|88??agﬁ'?cr gcdog%: rggo E:lgljmng se?ec‘f:edaflrom %he fo \A%ge ICQmBOl!Ind and salts
and solvates thereof:

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

propionic acid sec-butyl ester.

14. A compound according claim 1, selected from the following compound, and salts
and solvates thereof:
(R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-amino]-
propionic acid i-butyl ester.

15. A compound according claim 1, selected from the following compound, and salts
and solvates thereof:
(R)-2-[((1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarbonyl)-amino]-
propionic acid t-butyl ester.
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20. A conpound according to any one of clains 16 to
19, wherein Rl is independently hydrogen. 2 1. A
W@ ovpaedzol according to any one of clains 16 t oPARGB2006/001093
wherein Rl is independently nethyl. 22. A conpound
according to any one of claj#s.16 to 21, wherein the
a-carbon is in the (R -configuration. 23. A conpound
16aCC o ctinfighung saR¥tedTRRPEorRpaRInds oﬁ-ﬁoﬁrﬁlle?&z}:, wherein the
a-carbon is in the (S)-configuration. 24. A conpound
accordi ng cl aijm 16, selected fromthe foll ow ng

conpound, ang-salts and sol vates thereof: (
1R, 2S, 5R) - 2 opyIR15- nmet hyl - cycl ohexanecar boxyl i c
oxot

acid ((S)-2 et r aljydr g n-3-yl)-am de. 25. A
conpound accordi nQXCl are 16 ég?r‘ect ed FoEMIRKR)
foll ow ng comaound!! and ©®s and sol vates thereof: (

1R 2S, 5R) - 2-+5opr oyl - 5- Het hyl - cycl ohexanecar boxyl i ¢
aci d ((R)-2-oxotetrahyd®- furan-3-yl)-am de.26. A
conpedpgh.according claim 16, selected fromthe

foll om ng .conpound, . and_ salts and sol vates thereof:
(1R, 2S, 5R)"® [égg B 1145 Oh8t 3 - cycl ohexanecar boxyl i ¢

aci d (2- s indeperidpatiyoryidrogen-aB mathyl;ani de. 27. A

CONAAG shikPihLCHNRteSHBZoR conmpound according to any one
of clains 1 to 26, and a delivery vehicle for

delivering the conpound to a human. 28. A conposition
17.ac c BrgmreUnd agsaiding sorclaifntd, evheraime isliodependentheti cl e is
a pharmaceutically acceptable carrier or diluent. 29.
18A CAMRAHuh?BcarERE H ' ' :
wher el ﬁﬁit he ggﬁv@ésd @%H’.t @? ghﬁgé%ﬁisp@éﬁg %ngfeg@f ?\/er t he
conpound to the skin of the human. 30. A conposition
19.ac cHragimpgund acsoydiog ko déimc Guiwnered ntiind&pendleatied.n t he
delivery vehicle is a towelette.
20. A compound according to any one of claims 16 to 19, wherein R, is independently
hydrogen.

21. A compound according to any one of claims 16 to 19, wherein R, is independently
methyl.

22. A compound according to any one of claims 16 to 21, wherein the a-carbon is in
the (R)-configuration.

23 A compound according to any one of claims 16 to 21, wherein the a-carbon is in
the (S)-configuration.

24, A compound according claim 18, selected from the following compound, and salts
and solvates thereof:
(1 R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarboxylic acid ((S)-2-oxo-
tetrahydro-furan-3-yl)-amide.

25. A compound according claim 16, selected from the following compound, and salts
and solvates thereof:
(1R,28,5R)-2-isopropyl-5-methyl-cyclohexanecarboxylic acid ((R)-2-oxo-
tetrahydro-furan-3-yl)-amide.
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3 1. A conposition according to claim27 or claim 28,
wherein the delivery vehicle is adapted to deliver the
w@ompoodadi t o the oral cavity and/ or the upper PCT/GB2006/001093
respiratory tract of the human. 32. A conposition
according to any one of claigp_ 27 to 3 1, wherein the
conpound is present in the conposition in an anount of

261 t A\ dddngBiind 33cording RQERASIe éﬂ&té&ﬁ%%é‘ﬂ)IIB@inggb}c’Sren%t%ﬁpé’ifand salts

cl ai wherei n the conmpound iIs p

ng I7 tot3 1 ;.

t he %€ ﬁﬁggﬁe?ifbeﬁe?n. an anmount of 0.01 to 2% w/vol. 34.
A conposi(tR.88 S doisernagyltieometinyl-cystohexandcaiborylR Acid 33,
whe(Bbxo-teh@hgdroFasnt3-gnafitet her conprises a pol yhydric
al cohol . 35. A conposition according to any one of
clainms 27 to 33, wherein the conposition further

27 ¢ oY FOEMROSHORGRHRESIBS P\reMpaHyhascording toanyRnssistRims 1 to 26,
accandanigliveyy selyiclerier defiveringi th® cdmpourdtofadiunae in a
met hod of treatnent of the human or ani mal body by

t her,apy. 37. Use qf cOo nd according to any one of
28, "o APhpcfionacce o En SETE S msheicin the (olMerUeRIk b g o

of &hasthcettiinally aceaptabdecariermorduénid of al | evi ati on of

skinirritation, itch, and/or pain.38. Use of a

: i NG f i 1 . Of Co
20 o RURibARABA R66ink R0 Bl F St FeipEo G MRrcim i Aoty vegiere s
use af@pted f:d¢{Nar e campevndio the skin of thedrwmand/ or t he
sense of irritation and/or obstruction of the upper
03] Pehnpcifon ey abo , SATBRILIARE 1) 28 U ER PR

cl ai .to
of g%ai'%%wgtgeor use in a nethod of alleviation of

the synptons and signs of asthma, chronic obstructive
31pul m&’(p}bsigbﬁ Qé&ﬁdiPQ to 8hiAEL7 Stj é@iﬁﬁ%,gxfhewf tHePRGVery vehigle is

air : accordin any one o

ol e {aclliBnE eoRpBANEHAS o RIS ed chdhecibe (reafator

of Yokt Nfor use in a method of treatnent of
cough. 4 1. Use of a conpound according to any one of

32cl ah%nfho%iﬁo@éc&{rdiﬁb‘ EJ‘al‘?y, &{Hzprreti s 2'? (t)c# Qf,rv{lﬂaé?é’iF\ #d %’cgn?pound is

of a rrgdtl.cghrrent or, use I N eat nent

ast RIFES"YB NULMRASTN Ry an gmadntRddP dPME t o any one of
claims 1 to 26 of such a conpound in

33. A composition according to any one of claims 27 to 31, wherein the compound is

present in the composition in an amount of 0.01 to 2% wt/vol.

34. A composition according to any one of claims 27 to 33, wherein the composition
further comprises a polyhydric alcohol.

35. A composition according to any one of claims 27 to 33, wherein the composition
further comprises a mucoadhesive polymer.

36. A compound according to any one of claims 1 to 26 for use in a method of
treatment of the human or animal body by therapy.

37. Use of a compound according to any one of claims 1 to 26 of such a compound in
the manufacture of a medicament for use in a method of alleviation of skin
irritation, itch, and/or pain.
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t he manufacture of a nedi canment for use in a nethod of

snoki ng cessation therapy. 43. Use of a conpound
wa@ewoenaei4ng to any one of clains 1 to 26 of SucPCEHGB2006/001093

conmpound in the manufacture of a medi canment for use in

a method of treatment to redyce host dissem nation of

an infectious mcroorganism 44. Use of a conpound

38. 38 agselbmPcdipauing a@gﬂggrctﬁ'a gx:je f diaiméa t@fZGSdf%t]ctﬂﬁ compound in
o rBE Ml S M Aot e o P LBEERTT Al L ol
t r cATSHRrdhe senssrof Hitation aad/poekstipianodtipHpRahargaytse of
a corrpound according to any one of clainms 1 to 26 of

39. @Wd'a’&c&gﬁmg@ﬁw @ﬁé Ulr &Gaiftk ﬁo%ddf%ﬁgf'?gtcoﬂ‘ugfmnd in

ert ne
to tawaéwi% S G 8 mecleamant 1 uss ind GatEo g alcvizson R sy
46. syrpitens edd signs phasthmeathmenic oledtructive mkinanaryrdidease, or other

cavdisaase®f tHeNRMer aini¥y@ys of a human, conpri sing:
contacting a conposition conprising a conpound

according to any one of clains 1 to 26 and a delivery
40.vehi3g @f AFAMPQURE asrReringde any ers P glaimsr! tapeeaf sueh agpapound in

of thbendnuferture bhe waddicadint foR Uba B dmethoti@f trestenemiBiiddugh.
of the conpound to the skin or rrucous rrenbranes of the
od for the treat

1.7 TSP SCaIaInGHO BaY ARG ELRAMSditRGE d SHEh@ ePgound i
a dbepusiufachue obamedman@nafoc osp inumcethod of teatnend obasthma.
one of cl airrs 1 to 26 and a delivery vehicle with the

cavit

2.3 o SarTi o Hing B Bhy Big S 515l 20BN 2 compound in
t heth@ pranufastire yf affedicemgpat fopsgyin) Qemﬁﬁloﬁ(ﬂﬁ s@pkisg icassation
I r rthembyon, itch, and/or pain. 48. A nmethod for the
treat ment of cough and/ or the sense of irritati on
nd/ o obstructlonl the up ai rway risin

S,
43, O SR o A P Fae B NG S 2B Be f Hima b 7B ek & Sompound i
ac dbe diangfacturanfa oredicament for ose ib & mebed a treatrmbek toredyce host

vehiigdemiMation dr BR iE&ous AiérbyrgBhistPPer ai rways of the

44, Use of a compound according to any one of claims 1 to 26 of such a compound in
the manufacture of a medicament for use in a method of treatment to prevent
coughing and airborne transmission of an infectious microorganism

45, Use of a compound according to any one of claims 1 to 26 of such a compound 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.

46. A method for the treatment of the skin, oral cavity, or upper airways of a human,
comprising:
contacting a composition comprising a compound according to any one of
claims 1 to 26 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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human, thereby delivering an anmount of the conpound
therapeutically effective for alleviation of cough

W@ pabno340he sense of irritati on and/ or obstr uckCDGBRIV6/001093

47.

t he upper airways. 49. A nethod for the treatnent of
the symptons and signs of asghma, chronic obstructive
pul nonary di sease, or other disease of the upper

al I Meethod-foRTHe! tRdaflentCo? Bkif GriitafiEn, atch OIS ddi Romprising:

[ d dir f cl
Co 26 angpridesB RARHSRRH Bhithlfhd & eRafi aciqrfngtofhy bre of
uppdaimg; tiRafsanska defiverinphicle wiethersiing erdl Gavityner wiper airways of
anothsthuafant he conpound t herapeutically effective for

o o o i8Rty achAing YR Bf\le BoABEUR] thaRipRFoaly effective for
i <AREtiEH of S (rirHar A ARl P et hod for - t he

treatment of asthnmma, conprising: contacting a

48.CONNQsthdPidr GHITBEMDS @o@gfm%mdhé@@r%eddf Ygitatien anRd/oPNe

49.

50.

51.

of i an deljvery vehicle with the oral
cav%@"‘gﬁ”llfﬂgﬁ? a@?ﬁr\ﬁgﬁ'@y% °{"R§S_' man, thereby

del i ver i ¢RMRAING FAPAIPOSHION Fempdsifba FaMPRAIharegidirgio gy one of
ef f asitrisvietof 28 aral 4 dslivatyl vahiod witisthieraral davily oruppet binglaysadsf the

t hepfhgat ment of coughing, conprising: contacting a

conposi t'j.on, conprising a co nd according to.a ne,

of o1 i riStEbY Bt B T Bane ComRP e g aPR LY ggtve for
cavélteyiation apgmighaindion e ssinse btinitativmand/drexbetsyction in the upper
del 4iM@gysng an anount of the conpound therapeutically
effective for alleviation of coughing.52. A nethod of

snoki ng cessation therapy, conprising: contacting a
conpargthodier therfaatrepnipf thecwimrieme aad signs pﬁ@sthmaaaxvoraiﬁe
of ehstiudtivelpultodry aisdase, e bihee digessvfthe uppdrirvags, Womlprising:
cavity OLoRRRE aohR¥fioR EofhPfsit ' 48Bmpound according to any one of
claims 1 to 26 and a delivery vehicle with the oral cavity or upper airways of the
human,
thereby delivering an amount of the compound therapeutically effective for
alleviation of the symptoms and signs of asthma, chronic obstructive pulmonary
disease, or other disease of the upper airways.

A method for the treatment of asthma, comprising:

contacting a composition comprising a compound according to any one of
claims 1 to 26 and a delivery vehicle with the oral cavity or upper airways of the
human,

thereby delivering an amount of the compound therapeutically effective for
alleviation of asthma.

A method for the treatment of coughing, comprising:

contacting a composition comprising a compound according to any one of
claims 1 to 26 and a delivery vehicle with the oral cavity or upper airways of the
human,

thereby delivering an amount of the compound therapeutically effective for
alleviation of coughing.
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t hereby delivering an anmount of the conpound
therapeutically effective for snoking cessation

wo b@camaol 53. A net hod of reduci ng host di ssemP@EGBRIV6/001093

of an infectious mcroorgani sm conprising: contacting
a conposition conprising a cgpound according to any
one of clains 1 to 26 and a delivery vehicle with the

5201 alA Bathbl b SrhokliPBssatisMrap) cdriftistignan, thereby

del i veri ; of.. t he canpound therapeuticall

et tecti veorBou R e diion FoaBRA A CIPoRd Fhcording to dny one of
i nf Mo 4 and 8 dglivary vehiga with theserabervsy op upnasmirivags of the
coupbimag, and ai rborne transnission of an infectious

m croorg > : C , ,

T e ) A0SR 5 BRI AP gt o
to ?B‘Og'ﬂg SS?@PB‘@@T%Wehi cle with the oral cavity or

upper airways of the human, thereby delivering an

532D Wthetbd bhRJGEIRY AU HidRRTIRBBH bt Sinkaetshid ﬁn“;ocgbaa(lrgaﬁ@m,

54

55.

56.

57.

58.

pre , ghing and ai rborne transm ssion
i nf \ég'tq’b‘aﬁé)&m croorganism 55. A nethod according to

any one 6&PntaptiigrascABPasiiopLomprsing arcontreund apesding émany one of
conphimse$ td 26 an®8 detivedf véHide aaRERIGIE caAltg of BiSher airways of the
conpgsihhion is in the formof a | ozenge. 56. A method
according to any one of clains 46 to 54, wherein the
conposi t el%yd%yc?rg@§r0grgquqt8f e cpPeYnd Hergngatically effective to
conyesiucd hostrlissamimsttion @f ac sdedibugmicoapgnisme of cl ai ns

46 to 54, wherein the conpound is adm nistered as a

S, PAHEDR Bl licROeTe Shd AR ahieith Ak Blegtious

whe FUGTRCIORBISH AYBRIFING: s admi ni stered as a conposition
further contpetingiangneposition2dmpasiNG aReBEBRd BEordii§ tPanydone of
compapndy tdad Bk gﬁ@lwe@g%égﬁ?e flin ﬁwﬁ'@gf {)ag?‘)ﬁgrt ugp%rlf airways of the

treﬁt ment to preven hg and air
tral¥fP%si on of an infectious microorgani sm wherein
t he conpthenebyideligaringcneindund of the mpmpodisd thierdpeutiedllq effective to

(3) preabst coughing and airborne transmission of an infectious microorganism.

A method according to any one of claims 46 to 54, wherein the composition
comprises 1 to 20 mg of the compound, and the composition is in the form of a
lozenge.

A method according to any one of claims 46 to 54, wherein the composition
comprises 0.01 to 2% wt/vol of the compound.

A method according to any one of claims 46 to 54, wherein the compound is
administered as a composition further comprising a polyhydric alcohol.

A method according to any one of claims 46 to 54, wherein the compound is
administered as a composition further comprising a mucoadhesive polymer.
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salts and sol vates thereof: Fornula (3) wherein: each
of Rand R is independently Cl to C7 alkyl; and R' is

w0 pabeperadent | y hydrogen or Cl1 to C al kyl; w t hr€T/6B2006/001093

59.

provisos that: (1) R R, and R' together provide a
total of at |least 5 carbon.gfons, and preferably a
total of 7 to 13 carbon atons; and (2) if R' is

hy d§2a% 13, confp@ind R e Shark @@k Bf @mddkastenfc aebiprent taoprevent

and R .nust ' | t at

" csetoyi 3y SO Feftyls 6B by o UL Al gl "

( pr ef er aejeinthecarrairgiin gelasted flamLompoupds,eidh Qr?"b‘% ), and
r elgalts wRd bolvatbe ter&® N group); and (3) if R' is

hydr ogen, therp{' itris pyeferred that at |east one of R
and R' is Rsopropyli'or gec-butyl; or: R and R, taken
toget her wit e bar bpﬁr\t a-Rhi ch t heyoamalaafI)ached,
forman al Byl - sulpst i tut edQ:ycI oal kyl group sel ected
from cyclopentyd, cyclohexyl, cycloheptyl,

cyclooctyl, [3.1 .1]bicyl oheptane,

[ 2.v¢her®ibi cyl ohept ane, and [ 2. 2. 2] bi cycl ooct ane, and
optionally has ethylenic unsaturation (preferably the

ment hy! QAP R B it hepdndBrily %9&9 G, AR, &R IS

hydr n CW
the oF ovRSB4deRgRderty ARG PIG TSR it ot
cy clvittethleydrovisasghatont ai ns a total of 7 to 14 carbon
g: 82’: ( a@ﬁgng?{aﬁH@ﬁ'tdgeﬁhér?fr@}idéf _tcﬁaltdﬂ S{ll%aﬂléﬂ cbalvgor? atoms, and
haserfeS?RqYLatt‘éta's‘)f|7ittﬂgg’%a@/mbaﬁéﬂ%hée”gu ,ci (o 5 alkyl
subst i t u@hif&’ imhyeregen, shans Rpnust sonfaia b lpast 21!'-"15\'&‘?.X apms and R’
| i npast whtdi arnelistd dattian 41bma) dnd atdedss bne oRand R’ must be a
branched alky! group (preferably with branching at the a- or B-position relative to
the C-CO-N group); and
(3) if R" is hydrogen, then: it is preferred that at least one of R and R" is

isopropyl or sec-butyl,
or:

R and R’, taken together with the carbon to which they are attached, form
an alkyl-substituted cycloalkyl group selected from: cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, [3.1.1]bicyloheptane, [2.2.1]bicyloheptane, and
[2.2.2]bicyclooctane, and optionally has ethylenic unsaturation (preferably the
menthy! group found in (-)-menthol); and
R” is hydrogen or linear or branched C to Cs alkyl;

with the provisos that:

(i) the alkyl-substituted cycloalkyl ring contains a total of 7 to 14 carbon
atoms (and preferably a total of 8 to 12 carbon atoms); and

(i) the alkyl-substituted cycloalkyl ring has from 1 to 3 linear or branched
C,to Cs alkyl substituents; and

(iii) if R” is hydrogen, then: a linear or branched C, to Cs alkyl substituent is
present at the 2- or 3- position of the cycloalkyl ring (preferably at the 2-position)
(preferably said alkyl substituent is branched at the a- or B-position relative to the
ring) (preferably said alkyl substituent is isopropy! or sec-butyl);
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present at the 2- or 3- position of the cycl oal kyl
ring (preferably at the 2-position) (preferably said

w@bkdoghomoabsti tuent is branched at the a- or b-pOFGBR@®E/001093

60.

61

62.

63.

64.

relative to the ring) (preferably said al kyl

substituent is isopropyl orggec-butyl);and wherein: Rl
is hydrogen or nethyl; Y is a divalent alkylidene

moi dwissbmet ed from -CHR2- , -CH2CHR2- , and

- CHR2 - . Wherein R2.is hydrogen or G to C2 al kyl;
and R3 i3 'Fihﬁ_‘é’&PgBPrB‘PHWihed G to C4 alkyl; with the

pr ovi sosY istagivalen) aligdidene oolety seleqted &g -RBIR2t, g GdRz-, and
Wi tICHFLEHpt, aumerdid RyAY 1 fiirddemor @; 6o 6} bingihasd may form a

5-, 6-, @li(z kg; and (b)

addi ti ong? ;F)?né%l'mgaﬁéj%@%{, gtggf %‘g)ﬂ’ with the atonms to
whi W thedjousas et ached, nmay form a saturated 5-, 6-,
or 7- mentagedditi®iallp xR, drid B;, tayetheawith iy atamd t¢ edhich they are

AR o LT TG b eyt o L

o oY oy Ry Hocer wiB e iR g Raare

an attachbey.gaayienyia satistedidudt orat-menwered $roxg+1’,foedoxp oing; and
alng opt i @nadditiorRUP R dridt Rt jtriérwnﬁtrlcyatam‘seowhidﬂh@are

a C, n o) :
s O ARCFE RIS, Ol ec S e

e ne conpfr i

6 1havingearya! S@W&Prﬁﬁ"i"cﬁuéﬁtﬁi‘?ﬂt gbthe\gh ek 2inesiine aRd artenaint
f ur substitutsainyitn sressoramoned®ad iz sikyegrpopsyrer . 62. A et hod
of preventing coughing and airborne transm ssion of an
i nfectious,.m crqgar i sm copprisi.ng of .oral .

2drD 77 SEGPEITR, P RITESH, et TR e rmeicRgpent s samarises @
deskalyltyddc algoladlai m 59. 63. A nethod according to claim
62, wherein the conpound is adm nistered as a

CETBEE AR AR PRI BRI HhGALR

conpeeRIneEV AR MEEt ered as a conposition further
conpri sing a nucoadhesi ve pol yner.

A method of preventing coughing and airborne transmission of an infectious
microorganism comprising of oral administration to a human patient of a
compound as described in claim 59.

A method according to claim 62, wherein the compound is administered as a
composition further comprising a polyhydric alcohol.

A method according to claim 62, wherein the compound is administered as a
composition further comprising a mucoadhesive polymer.



