WO 03/ 043621 PCT/ US02/ 21844 PHARMACEUTI CAL AND COSMETI C COVPCSI TI ONS

CONTAI NI NG OXY GROUP- BEARI NG AROVATI C  ALDEHYDES BACKGROUND OF THE

| NVENTI O\wie @slod3aait t he |1 nvention [0001] This invention relmimssozaisaxy
group-bearing aromati c al dehydes and their use as active ingredients in
cosnetics and pharmaceuticals. Mdre particularly it concerns such 5

al dehydes and their use in cosnetics and as topical, transdermal or

system ¢ pharnaceuticals. State of the Art [0002] This invention involves
the use of aromatic al dehydes. Many aromatic al dehydes are known material s

t hat  e@EMRBEYrroh) S €o i@ T €0 BB I TE B L CORHIRE RS .oxPoeRUP-IEkAR E SETRIRDEATIC

al dehygiasuas®: conponents of natural products as well. [0003] As defined
herein, an "oxy group-bearing aromatic al dehyde" is an aromatic al dehyde
bearing at | east one R3-O R2- oxy substituent on its aromatic ring, wherein

R2 is a carbon-oxygen single bond or a strai (h or branched chain
al kyl ene and R3 is hydr KGRQUNR QﬁtTéﬁm%gégched chain al kyl, a
cycl oal kyl, an al kcycl oal kyl, an 15 al kenyl or aryl or an aral kyl. [0004]

The present invention uses these al dehydes as active ingredients in

phar macepfel Lot e MMEnEes™ti cs. VWi le the invention contenplates that these
al dehyde nmaterials can find application as systenic agents agai nst

i nf | ammaf0®0¥] coriis investionwelatesde oy greup-beasing Asematic aldeydey and faeig usegs
injection, at this time their eferred uses.are as.?2 S

t opi cal RGWAARGIEdiGHT 1 ﬁ%’&%ﬁﬁ Bélarm@B‘ﬂW& til\g?% Rfitéc&?%rgpﬁgglgﬁ%% Svl\]/l8 e
rapge of ' 110 BGnte @b, i ARERANEL dysiemiand U. V. -
inguced allﬂn @%ﬁ%@lﬂfgﬂsﬁﬁgggﬁ@égggrﬁ?%g?sband (fcne. WO 0 /04§621 -2

PCT/ USO2pRakfithdeitio®le5] Ther api es used in the past to deal with conditions

such as eczenma and psoriasis have included the use of sinple enollients.
Topi cal steroids ranging fromm|ld agents such as hydrocortisone (1 %

t hr ough g@re @Btgnt material s such as cl obetasol propionate (0.05 % have
been ind f t he common inflamuatory dermatoses. In addition,

[0002]  This invention involves the use of aromatic aldehydes. Many aromatic
aldehydes are known materials that commonly find use as chemical intermediates. Some

10 aromatic aldehydes are components of natural products as well.

* [0003] As defined herein, an "oxy group-bearing aromatic aldehyde" is an aromatic
aldehyde bearing at least one R3-O-R?- oxy substituent on its aromatic ring, wherein R? is
a carbon-oxygen single bond or a straight chain or branched chain alkylene and R?is
hydrogen, a straight chain or branched chain alkyl, a cycloalkyl, an alkcycloalkyl, an

15 alkenyl or aryl or an aralkyl.

[0004] The present invention uses these aldehydes as active ingredients in
pharmaceuticals and cosmetics. While the invention contemplates that these aldehyde
materials can find application as systemic agents against inflammatory conditions when
delivered transdermally or orally or by injection, at this time their preferred uses are as

20 components of topical cosmetic and pharmaceutical compositions used to treat a wide
range of dermatological conditions ranging from dermatitis and U.V. - induced

inflammation through psoriasis and acne.



5 corticosteroids and i nmunosuppressants have been used to treat skin
conditions. Vitamn D and its derivatives such as calcipotrial and

tacol ci t owoansdh4sd2t amin A and other retinoids have been used/tse2prs3at
dermat ol ogi cal problens. The vitamin D materials are used to treat acne.
[0006] In addition to those directly topical therapies, it is well known
that many 10 materials pass through th@ skin and enter the systenic

circul ati on when placed on the skin. The |line between "topical" and this
so cal | ef@005F andtherapids usediin the pastao idoal with dondifgonssueh as eczema @né pPeTeRsivany

t her api es heret of ore have had bot topiTcaJ nd t ansderEI g@lects. [ 0007]
These t heavgandudes,the yes ol iRl gmQlHents. TORICALTISTONIS Tangipg og, PUld Asen o

t enpor ar r i i I+Sni ci ated
w th 15 T AR RS AT BN e R o RRER qiPh 38 CLDHSH pranBRAES

si de ef f @coF7susR tRen idByRORIR fic @fmBus hfgisaGyndirmamsed. OBORIditidne vi t ami n
D materials often pass transdermally and can have unexpected effects on

t h user tartiegstareidh @né ANEIUNASUPBTESERGLS RAYE beerbusedtp iisabakin pendigonsy Bl cause

acne in sone.cases and t roduce ter ni f i f .

t ransder ﬁaﬁrﬁﬁ%&oqsfr’ivﬁ Vesfﬁgtbgse %{B%W?FTI%%%?C?@ alﬁé V@%SI} At%lgtb&%%grggn?lgs a need
for addifi,Qnakn Lo Bateat eéﬂﬁ%&bgi@ﬂg)rmeﬁ@. @R vigffie Dt inuetiylstak@aded to

dermat ol ogi cal conditions. It would be highly desirable if these

conposi tiremtacnnul d al so treat optionally transdermally or otherw se
systemcally treatable inflammatory conditions and avoid sone or all of
the probl ens associated with therapies 25 now in use. WO 03/043621 -3

SUMVARY @50&' E IIME&HIE% RGEL %Q%@l%gll t&é‘%@%g’]sit Ld WQ@;‘? Wﬂpﬁ%ng,ound t hat

a group y group-béaring aro are effective tOpical
aggnts agpieffals pass thasapt the Bkineindteattr dey systealio girodhtiarowhiéd placesl on heekm.

al dehydes al so appear to be deljvered to a neasurabl e extent transdermally
and 5 t hiie tioe peween | t@piopl "and; this so ppled rransderanad adpigistratan of drugs is a

Fur ther Sgpuane o Beny fieduts g M€ nediodl il o8l hfRlnet Bfhde™ '

i nflammatory conditions when adm ni stered by other systemc routes. [0011]
In one of its conposition aspects, this invention is directed to topical
phar mace[0007h! aFitse tenati¢scare aopeihoutahsr Homaaénsi Ngmellients are very
pharmaceutical | y-accept abl e . . . . .
temporary and must be repeatedly renewed. Topical steroid use is associated with
15 thinning skin, bruising, and rashes as well as serious systemic side effects such as

development of Cushing's Syndrome.

[0008]  The vitamin D materials often pass transdermally and can have unexpected
effects on the user's systemic calcium metabolism. The retinoids are reported to cause
acne in some cases and to produce teratogenic effects if absorbed transdermally during

20 pregnancy.

[0009] It is clear that there is a need for additional topical compositions which can
effectively treat dermatological conditions. It would be highly desirable if these
compositions could also treat optionally transdermally or otherwise systemically treatable
inflammatory conditions and avoid some or all of the problems associated with therapies

25 now in use.



10 topical carrier and one or nore aromatic al dehyde conpounds. These
aromati ¢ al dehydes include materials of Fornula I, as well as protected
ver si ons, wohato43@) acetals as in Forrmula |1, and hem acetrsUs0g/21834 For nul a
I11: (RA)4 "~ 0- OR R- CCOH (R4)4 ~OTORS Rl- CHR3 O R2 "ORS 15
(R4 ~O0OOH RBR2RL- CHOROXB I 111 I wherein WO 03/043621

PCT/ US02/ 21844 -4 R is a carbon-carbof-single bond or a straight chain or
branched chain al kylene; R2 is a carbon-oxygen single bond, or a straight
chain or branched chain 5 SUMMARYQF TRE INVENEIMNgen, a straight chain
or branched chain al kyl, a cycloal kyl, an al kcycl oal kyl, an al kenyl, an
aryl or an aral kyl; and each R4 is independently selected fromthe group

consi st | epmgl Eg%ég R ]8362’{ ﬂégﬁ(ﬂﬁ'ﬂ9%}6%%2%55@-&&11%@%8&9@& kidkhydes

cycl oal k oxy, “cy y acyl” acyl oxy and hal ogen;

and eachaBeficstivedpieansienisl agambiintlamaration-r¢lbed desratologichbcadéicmss of
Formula Il, the two Ros together with the atons to which the

. are

at t achedThese mldehydselsscappearaop delivergg jie @ mnaasiraple sl F%%ieffﬂ%léf e
¢ ng ou ndth?lg toFggtgr%a?lyl achiéve g}'lsttgrr?irc anc21/ oAr' 'lgc'aﬁ%&) Mpﬁ%m(?&¥%?fec@%ithin the
body. Inview of these findings, it further appears that these aldehydes can be effective

against other inflammatory conditions when administered by other systemic routes.

[0011] In one of its composition aspects, this invention is directed to topical
pharmaceutical and cosmetic compositions containing a pharmaceutically-acceptable

10 topical carrier and one or more aromatic aldehyde compounds. These aromatic
aldehydes include materials of Formula I, as well as protected versions, that is, acetals

as in Fbrmula 11, and hemiacetals as in Formula III:

®RY— O :
ri_o_re” > OR'-COH
(R4)4_‘@\ /OR5 I
5 2/ R'-CH
R-0O-R “ORS
15 (R4)4——@\ /OH =
. / R'-CH
R=0-R \ORS

wherein



2, 4, 5-triethoxybenzal dehyde . 15 [0012] In one of its conpositions, the
oXy group-bearing al dehydes are hydroxy or hydroxyal kyl al dehydes, in

whi ch caswORB/msd2i be hydrogen and t he al dehydes will be paEapresemded by
Formula 1A 11A and 1A as follows: (R)4i QR- C(OH HOR (R4)4 _~O
OR5 R—- CHHO- R2 "OR5 20 (R4)4 ~OOH HO-RR/ W CH\OR5 IAILA MA VWO
03/ 043621 -5 wherein RL, R2, R4 and R54re as previ ously defined.

PCT/ US02/ 21844 0013] [0014] I n another of its conposition aspects, this
invention is dir ctwcarbon-pwb@mmélﬁthwdlormtg@t ehaym or brancheshehaa |
transderlr’iqaliy or, ot her systemic admnistration 5 containing a

phar nace é I’y acceptabl e carrier and one or nore of the aromatic

al dehyde conpoungs;qof cd: Béﬂerf’geh silgle B6nd, bk a sE¥Eht/Haldof BfaMBARLdHANRS Wher e
the compound of Formula i's 4- met hoxybenzal déhyde for use systemic

adm ni st ralityileme; [ 0015] In one of its nethod aspects, this invention is

directed to a 0 treatin patl nt wt rmat ol o di sease
whith net hod con%gr]iss@eéyc{r%‘?fbéllsltrﬁ b chdimpy xaélfsl&dl%gmﬂ aPEYpk a(@]’k&ﬁ@n
phar rracel,cﬁ oal shltkbﬂger mg@,g()?wgrwhﬁ{ maceutl cally acceptabl e topical

carrier an an e ctive Ogl ca i Sease- treati ng anount of a
conpound of For n&doh R*, is lildepéndehily sdlested frbMOhé prdup coneistugy ofin@lreden, t s net hod

aspects, a%kryl Ssdb?t\lltleltr;:tclla(ljlgyll zflk((:jjlzcrloeaclzlgyeldc;c(l)oa?kyrlmsllrclozsgz, alkcycloalkoxy, cycloalkoxy,
acyl acyloxy and halogen; and
10 each R’ is independently alkyl, or in the case of the acetals of Formula II, the
two R’s together with the atoms to which they are attached form a heterocycloalkyl;
subject to the provisos that the compound of Formula I is neither
2,4-diethoxybenzaldehyde, nor

2,4,5-triethoxybenzaldehyde.

15 [0012] In one of its compositions, the oxy group-bearing aldehydes are hydroxy or
hydroxyalkyl aldehydes, in which case R® will be hydrogen and the aldehydes will be
represented by Formula IA, ITA and IITA as follows:

®)— O 1A
o R2/ R'- C(OH
(R4)4—(@\ OR A
/" R
H-O-R “OR?
20
sl g ™
/O R-cH
H-O-R OR®



for treating a dermatol ogi cal condition, which nethod conprises topically
applying to a 15 human a cosnetic conposition conprising a pharmaceutically
accept abl wampuaal carrier and an effective anmount of a campsendisa
Formula I, Il or Il above. [0017] In still another of its method aspects,
this invention is directed to a nethod for treating a patient with an

i nfl ammat ory di sease whi ch met hod conpdrses systenically adnministering to
said patient a pharnmaceutical conposition conprising a 20 pharmaceutically
accept abl e carr ivdreran®' aR* R actR\are ian preamvslyotefingd sease-t reat i ng  anmount
of a compound of Formula I, Il or Ill above, excluding the conpound

4- met hoxybenzal dehyde. WD 03/ 043621 -6 DETAI LED DESCRI PTI ON OF THE

| NVENTI DE) / US02/ 21844 Brief Description of the Drawing [0018] Figure 1:
A schematic diagramillustrating inflammtory processes in the skin and
show ng [t(m‘g el ahihpcmbi of @ confidsRionakpeets, tds idventiel Balircet wari ous

pr ot ei ns. [0019] Figure 2: A repeat of Figure 1 illustrating those

i nf | ammeplarpageusicelseompositiont fordpricalf frarsdpipeglyr Ofhes SEHE; adgnipliiaifte s ent

i nvention. [.0020] .Fi gure .3A and and Fi 4 - .Bar graphs
whPch sh‘ERHtJ?Wé‘g a&m&@%@m@r%&@%@% Cymst g};ilﬁegﬁff ?\%gg?:%ggg&??t@ns of this
| nvent | ofjq&fyde gbﬁ%gﬁhﬁs! dt Horfta 1L 1f o N l&@ﬂdﬁféﬁﬁiﬁﬂhﬁdﬁlﬁb whdre hdPGE2"
expression i'n dermal fibroblasts. 10 [0021] Figure 5: A bar_ graph which
shows t heompduadtef Foimaladeis idesthexyhienzaddthiyde firaise spsigroisi adiunistraiion: hi s
invention on tetradecanoyl phorbol acetate "TPA'"-induced PGE2 expression
in keratinocytes. [0022] Figure 6: A table which shows the effects of

al dehyde | o LNnet e’ 2 Rk Sqil i her rel ated
compound@URT exi ukOg i s RERGRL BRI AN e 13 0 &

chal | enggéatiiethpatiendwith aldérinb@idgical AiR3de Whigh meetiod orhpises tophicatly shows t he
ef fects of afgde ydes enployed in the conpositions of this invention and
other r eadminibterngrosaidspadianiek PrasBIgrIHCAOPRIPOSIHPN CORPTIFHE §r ot ei ns i n

Kk i hal d wth .TPA or UV.lIi .10 i , 8B, 9A
ot o S AN T B S OB P . 50,
[ 0025] Fggéltﬂr%%sarﬂcﬁﬁt ot 2Bompdthd dSEormid, andr fi#Bhove. Bar graphs of data

t abul at e

[0016] In another one of its method aspects, this invention is directed to a method
for treating a dermatological condition, which method comprises topically applying to a
15 human a cosmetic composition comprising a pharmaceutically acceptable topical carrier

and an effective amount of a compound of Formula I, IT or III above.

[0017] In still another of its method aspects, this invention is directed to a method
for treating a patient with an inflammatory disease which method comprises systemically
administering to said patient a pharmaceutical composition comprising a

20 pharmaceutically acceptable carrier and an effective inflammatory disease-treating
amount of a compound of Formula I, II or III above, excluding the compound

4-methoxybenzaldehyde.



Fig. 7. [0026] Figures 15A and 15B: Bar graphs of data obtained in an in
vivo test of the lotion formulation of Exanple 8. 25 Definitions [0027]
When descwidoi3rng3d2ine ar omati ¢ oxy group-bearing al dehyde c@aqiousedgis4enpl oyed
in the cosnetic and pharmaceutical conpositions and nethods of this
invention as well as the conpositions and nethods thenselves, the follow ng
terms have the followi ng neanings: W003/043621 -7 PCT/ US02/ 21844 [0028]
"Aromati c al dehyde" refers to conpounds that contain an aryl ring and an

al dehyde group or aDETAHNDOESCRPPTIONQF JHEINYENEKIN| or hemni acet al
pendent from the ring. [0029] "Acyl" refers to the group -C(OR where Ris
hydr ogen, al kyl or aryl. 5 Wien Ris hydrogen this is a "fornyl", when R

is CH3 ] LS ] "Acyloxy" refers to the group -O Acyl.

[0031] " st b the D al ent saturated aliphatic hydrocarbon groups
pr ef er abjog181avi Figdredm A scherdiivudiag@mcilindiraing tinfienmatore ppocesses abthy from 1
to 12, even nore preferably 1 to 8 carbon atons, This termis exenplified

by gr oupkinssrshshesving thesrelwjipnshin Al inflapuaiiop §o the; telgaseoph Yariows BERIGPS. i sobut yi

tert-but n- h I 1- Qct vl [t- A ke "l owner

al ?yl " r@bé?]s tgﬁ%‘fflfﬁ érr(gé%% Ohg\lﬁaﬁ%?iﬁ%@gagﬂg g{r Q@ hﬂﬂaﬁ%ﬂné-ﬂﬁa%rg%es%eci ally 1
to 4 Cary@ﬁi@h%é)éﬁectikf 3Pdated st the pr@entahvettionr ef ers to an al kyl group,
preferably of from1 fo about 20 carbon atons, having from1l to 5

substit u@o28] aftigypredinnd3P dnd Bighresdsi4B anddS: Bar grpbs whithishew thhe
roup consisting. of al koxy, cycloal kyl,..cycl.oal koxy,. acyl. m.noagyl ,

gn‘i ng, a@ffﬁ?@ﬁc‘?frag‘éﬁ]iyfl‘?s @9&%&?%&*%5%5%%%&}@? 1’&"%881}(# ,mtﬁlg?‘g(,m ? hﬁb’ket 0,

al koxycay 'Qﬁfaﬁ{:qd yﬁﬂabﬁ lanéiﬁ'ﬁkfg(ggf%”éexﬁeﬂion?ﬂ&érﬁﬁ fibfitids®. - OSOBH and

phar maceut i1 ca actept able ereo - SO al kyl, -SO substituted
abkyl, -P@Zﬁ] y! Fig§@Z:alAklydr, graphO®hick shows thetefdcmlof wldehydsd 2ngpgyed inlte nono-
and di -al kyl am no, nono- and di-arylam no, and 20 unsymmetrjc

di - subst ¢anpasitioasiof s Heenien o fietsddepanoy]pharpel aegtate Sﬁq»rfg‘&@cﬂ BGEal kyl |
substituted al kyl anag. aryl. [0033] "Alkenyl" refers to nonoval ent

unsat ur BB PEESSIORIRAET mﬂ%‘%car bon groups

[0022] Figure 6: A table which shows the effects of aldehydes employed in the

compositions of this invention and other related compounds on expression levels of
15 varius prot eins in fibroblasts challenged with 11-1 or UV light.

[0023]  Figure 7: A table which shows the effects of aldehydes employed in the

compositions of this invention and other related compounds on expression levels of

varius proteins in keratinocytes challenged with TPA or UV light.

[0024] Figures 8A, 8B, 9A, 9B, 10A, 10B, 11A and 11B: Bar graphs of data

20 tabulated in Fig. 6.
[0025] Figures 12A, 12B, 13A, 13B, 14A and 14B:- Bar graphs of data tabulated in
Fig. 7.

[0026] Figures 15A and 15B: Bar graphs of data obtained in an in vivo test of the

lotion formulation of Example 8.

25 Definitions
[0027]  When describing the aromatic oxy group-bearing aldehyde compounds
employed in the cosmetic and pharmaceutical compositions and methods of this

invention as well as the compositions and methods themselves, the following terms have

the following meanings:



having from1 to 20 carbon atons and preferably 1 to 6 carbon atons and 1
to 2 and especially 1 olefinic unsaturation. WO 03/043621 PCT/ US02/ 21844
-8 [0034] woMskwsemne" refers to dival ent saturated ali phat irCTySbzQcsas bon
groups preferably having from1l to 20 carbon atons and nore preferably 1
to 6 carbon atons which can be straight chain or branched. This termis
exenplified by groups such as nethyl erfe (-CHz), ethylene (-CH2CH2-), the
propyl ene |sorrers (e.g., -CH2CH2CHZ 5 and -CH(CH3) CH2-) and the |ike.

[ 0035] W)%ﬂycl Sarempatic aldelside” refers4dp l@9m@ﬂ‘éﬂ4§}l§4td§ algﬁlaf& FE2 3R By abl y

o el AT S O g

exenpl i fi - CHz- cycl opropyl, -CH2-cyclopentyl, -CH2CH2-cycl ohexyl, and
the Ii ke. 0036] "Al kcycl oal koxy" refers to -0-al kyl ene-cycl oal kyl
groups preferably having from 1l to 20 carbon atoms in the al kyl ene noiety

and from3 to 8 carhbon ato | n th cl.oal | et ch al kcycl oal koxy
groups k0828 e np ey} er@fq;§,t ?@%WW Hga

- 2 CH2;, I " " 7 X ef ers to t he group

" %:l;yl - wﬁgeﬁ@ﬁoﬁﬁgﬁﬁgg§ %dr’%‘ %)é%?lg[éqgﬁ dH3 %éq\%/agliceo 1 exanpl e, net hoxy,

et hoxy, n-propoxy, isopropoxy n- but oxy, tert but oxy, sec-but oxy,

n- pentyl oxy, n-hexy ony 2- dlnethylbutoxy, and the |ike. [0038]

" Al koxchﬂ%@hyl " Acglogiy's l‘@féfstthéhfggl@ﬂﬁ G‘(*@)IO? where R is al kyl. [0039]

" Am nocar bonyl" refers to the group - C(O)NRR where each Ris 20

i ndependently hydrogen or al kyl. [0040] "Am noacyl" refers to the gr oup

-NRC(O) P% £f © eaghyIRrkfRrd RARRRIARAL aturatedl ALPHAIR Bdrd@alon gib@f1] " Aryl "
refers to an unsaturated aromatic carbocyclic group of from6 to 14 carbon
at ons  hapiefigalsly Sianigk efrom rigo @bowt. 20 qalizon/Atyms, mate pﬁefﬂr@méfmﬂaé@dzr ¢Vels
(e.qg., 25 naphthyl or anthryl). erred .ar | ude napht hyl
and t he MoReDrefgpRiyd togt sRIPOR %@n’éoﬁrsl}l? ‘%?FIHéﬂe%eﬂn llfge%otgf grlq %%{lfaﬁr t he

i vidu t S URS, / 2 4 -9-
czﬁ optlglﬁgﬂ?'r %lyl ”E“E{%% tétgérgﬁ&ny rﬂﬁ{tﬂb Ré&? Q%/t éﬁi ’}thggrllif g%gélllle%’tﬁgd from
the grougctyl and the like. The term "lower alkyl" refers to alkyl groups having 1 to 6 carbon

atoms and especially 1 to 4 carbon atoms.

[0032] "Substituted alkyl" refers to an alkyl group, preferably of from 1 to about 20
carbon atoms, having from 1 to 5 substituents, and preferably 1 to 3 substituents,

15 selected from the group consisting of alkoxy, cycloalkyl, cycloalkoxy, acyl, aminoacyl,
amino, aminocarbonyl, cyano, halogen, hydroxyl, carboxyl, keto, thioketo,
alkoxycarbonyl, thiol, thioalkoxy, aryl, aryloxy, nitro, -OSO,H and pharmaceutically
acceptable salts thereof, -SO-alkyl, -SO-substituted alkyl, -SO-aryl, -S0,-alkyl, -SO,-
substituted alkyl, -SO,-aryl, and mono- and di-alkylamino, mono- and di-arylamino, and

20 unsymmetric di-substituted amines having different substituents selected from alkyl,

substituted alkyl and aryl.

[0033] "Alkenyl" refers to monovalent unsaturated aliphatic hydrocarbon groups
having from 1 to 20 carbon atoms and preferably 1 to 6 carbon atoms and 1 to 2 and

especially 1 olefinic unsaturation.



consi sting of alkyl, alkoxy, alkaryloxy, alkenyl, alkynyl, am no,

am noacyl, am nocarbonyl, al koxycarbonyl, aryl, carboxyl, cycl oal koxy,
cyano, hae o3gsiizoxy, nitro, trihal omethyl, thioal koxy, aad/tdve2is4ke. 5
[0042] "Aral kyl"™ refers to the group "al kylene- aryl™ and is nost typically
benzyl. [0043] "Aryloxy" refers to -0-aryl groups wherein "aryl" is as
defi ned above. [0044] "Carboxyl" refers-to the group - C(O) CH. [ 0045]
"Cyano" refers to the group -CN. [0046] "Cycloal kyl" refers to cyclic alkyl
groups of [608dn 3 "tAdkylene arefars tadivatenti@turaied atjphatisihydtasahpnl groupsi ng or

Can be opbRaRDy Aximedtiin b B abRS I Bose Bk bty i corign pomss " "
cycl oal kY{Vh&hQ!éH%eisﬁﬁi(%lE'@laﬂiﬁ%r wglgafgh S%;I?Er&lrﬁr Jls%k&ﬂé]?ﬁédllfikg n%l?):l]lg%’l GidarRS such

as cycl opropyl, cycl obuty C , cyclooct cycl opropyl,
2- met hy| methlybgme (G, -), tingerey(- CHeCHoY e prapyitent heonherk ¢e.¢ or-CACH,QHg 1 ng
structures such as 15 adanmantanyl, and the |ike. [0047] "Cycl oal koxy"
refers t o3l gﬂ@ﬁﬁﬁyﬂa§¢gﬁﬂgﬁ-8uch cycl oal koxy groups include, by way of
exanpl e, cycl opentyl oxy, cycl ohexyloxy and the |ike. [0048]

"Het erocycl oal kyl" refers to cyclic groups of from2 to 10 carbon atons and

1, 2 or 3[085Er oatk® ciRlige!t fderk i@ AIKY1EAOSRIbalSH ok aih feRIBRSIRIL ;
[ r k%,(% et gy i e psp@éefh'l}”y su%fsitgrintuted

especially ox&gen, for exanglue. he ring can be optiona

wi th fronl 1o 2¢ carban kiamymgbe slkysue mdiely and fxom 840 Rychr s imthbude, by way
of exanple,  single.ring,sfiructur uch as tetr rofuran, 1,4

di oxacycl %é‘%ﬁ“&ﬁ%‘?letéh %&hé&%@lwﬁf&yfwmﬁ arF@f‘?‘HH@E&ﬂl%i ophene, and the

i ke. WO Q&3 8k [&49Q E C oG N 74 di ation" refers
to any rag?%ti on tﬂlg}t@:ri%% gfe%é%ﬁél’att g@ﬁsd}g%%%lf)égh%@s&gfmémtter. It may

consist of particles (such as electrons) or it may be electromagnetic
(ultraviolet radiation; X-rays; ganma radiation), lonizing radiation

W YsS .
octtrs natd93al |y, "Alkeycloalkasy e refersdo cOrdeAens-cysioaliyh erayms preferablyshaving t ed by
radi oact i t. i rtificial by i -
machi nes, ff|¢8)I<’511r ?O(L;%{ZE%@@IE?@%A astlgrﬂze, ﬁkﬂg%?’[é@?e% glgdcﬁf;l&‘sé %Oeé ??rlb%éﬂég’(ﬁs mﬁﬁ%l ated",
when  usedcyicfoatigfl iniety heSush ati@yelbalRexy Edoupé afeReMpRTEd by -6LHERYEBpropgIPOUNS
used in the practice of this invention, neans that the aromatic al dehyde
has beenQuliistemencarily-QCEgHpéyclohexyl, and keddte. about 90 % and especial |y
at | east about 95 %
15 [0037] "Alkoxy" refers to the group "alkyl-O-". Preferred alkoxy groups include,
by way of example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, tert-butoxy,
sec-butoxy, n-pentyloxy, n-hexyloxy, 1,2-dimethylbutoxy, and the like.

[0038] "Alkoxycarbonyl" refers to the group -C(O)OR where R is alkyl.

[0039] "Aminocarbonyl" refers to the group -C(O)NRR where each R is
20 independently hydrogen or alkyl.

[0040] "Aminoacyl" refers to the group -NRC(O)R where each R is independently
hydrogen or alkyl.

[0041] "Aryl" refers to an unsaturated aromatic carbocyclic group of from 6 to 14
carbon atoms having a single ring (e.g., phenyl) or multiple condensed rings (e.g.,
25 naphthyl or anthryl). Preferred aryls include phenyl, naphthyl and the like. Unless

otherwise constrained by the definition for the individual substituent, such aryl groups



10 freed of) or separated fromrel ated feedstocks, co-products, or in the
case of naturally- occurring mxtures, related materials wth which the

al dehyde wgpsanss2in nature. [0051] "Pharmaceuti cal | y- accemcabise2noyi cal
carrier” and equivalent terns refer to an inactive liquid or creamvehicle
capabl e of suspending or dissolving the aromatic al dehyde and havi ng the
properties of being nontoxic and nonianannatory when applied 15 to the

skin. This termis specifically intended to enconpass carrier materials
appr oved Caflé)rpuﬂ%aég’i B¢ St“@ﬁi“&@ﬂ %‘é‘sﬁ@’tni ki 3 plistivenistsalerted fioam tieegroup ncl ude

wat er, oOi : e 1.n eam bases, lotiqgn bases,

oi nt nent dggglgt?fgaﬂfﬂgﬂéﬁﬁc?k}g,'ﬂ%glé)gy b%lfggrgf L, Eliclﬁ%rfyg}dfémg]ﬁs AEHReRY: agent s,

t hi ckenerasyinpeandnyd! 4ok yeaondle by, @bostylecylcldaoxy N&fno, ﬁél&!*h!x}cﬁ&}fﬂ“ |s well
known to those_in the art of cosnetics and topical pharnmaceutical’s. 20

Addi t i ondltronirbplemeation, diostoxyi and tedikeer s can be found in Part 8 of Renin
tg on's Pharmaceutical Sciences, 17th edition, 1985, Muck Publishing
Conmpany, Easton, Pennsylvania, which is incorporated herein by reference.
[0Gp2] ™ peut} y ' se S, 18 : LLion of
his i noeaton vy ot SACE Mol Bl LRI s Rl JpIGRTRRDEN: on
afflicted wwth a 25 dermatol ogic or other cosnetic or nedical condition, or
when admi biﬁere by another route, results in an observabl e inprovenent
in the pe[B t's é@ﬁ%}t i1§Frs o Qayyd gn8ps whereipCayUss s Ziefined atjoyes3]
"Topical", when used to define a node of adm nistration, neans that a
material is adm nistered by being applied to the skin. [0054] "Topically
effectivQO&ﬁﬁans“Cm@bxﬁ?q&ka;mahegﬂﬁ@n(g@pjﬁed to the skin, 5 produces a
desiréd pharnacol ogical result either locally at the place of application
or systemcally as a result of transdermal passage of an active ingredient
in the Lal . . The Ox~Group: bearin romati ¢ Al dehydes [ 0055] The oxy
group-bg§§¢ﬁ% ardﬁﬁFPbfseﬁyﬁjhﬁgﬂrﬁbﬁE@é the conmpounds of Fornula | and I A
as well as their acetal and hem acetal equivalents shown in Formulas 10
1, I'lA 11l and Il A. [0056] When R3 is hydrogen, the al dehydes have the
st r uct ur ¢804Ghown" Cycleatkytlrefers! td cy¢licalyicsroupsiof ffdm t3hio20t dafBon 4tb@s base

al dehyde% of For,mfl al and I A are preferred. [0.057!1. Preferably, in the
art@mat i c NAYIHE RSl eYRYG U HEsorgnultiplerondensed biags ingluding fused) asd theidgéd ting t he

group CO@?étéfhé,rWhieﬂ céh 8@5&9&5ﬁ?@9&ﬁm§é&1 x%tﬁ fpo%]? 'to %Eaﬁﬁ‘%' g(;"c?uepsfal rB%ch

cycloalkyl groups include, by way of example, single ring structures such as

cyclopropyl, cyclobutyl, cyclopentyl, cyclooctyl, 1-methylcyclopropyl, 2-

methylcyclopentyl, 2-methylcyclooctyl, and the like, or multiple ring structures such as
15 adamantanyl, and the like.

[0047] "Cycloalkoxy" refers to -O-cycloalkyl groups. Such cycloalkoxy groups

include, by way of example, cyclopentyloxy, cyclohexyloxy and the like.

[0048] "Heterocycloalkyl" refers to cyclic groups of from 2 to 10 carbon atoms and

1, 2 or 3 heteroatoms selected from nitrogen, sulfur, or phosphorous, especially oxygen,
20 for example. The ring can be optionally substituted with from 1 to 3 alkyl groups.

Such heterocycloalkyl groups include, by way of example, single ring structures such as

tetrahydrofuran, 1,4 dioxacyclopentanyl, dioxane, pyrrolidine, tetrahydrothiophene, and
the like.



15 ethylene. More preferably, R is a carbon-carbon single bond. [0058]
Preferably, R2 is selected fromthe group consisting of a carbon-oxygen

si ngl e bowd) 03mesd2yl ene and et hyl ene. Mdre preferably, R2 irCTaUSDarIBam- oxygen
single bond. [0059] Preferably, R3 is hydrogen or alkyl. Mre preferably,
R3 is hydrogen, 20 nethyl, ethyl or a propyl. [0060] Wien R3 is other than
hydr ogen the four R4s are nost conmmonl y*nydrogen, al kyl or alkoxy. In this

case, geqséﬂglély at | east about two of the R4s are hydrogen. Wwen R3 is
hydr ogen, n t honiziRg radisdionr gefersde apy mdiaiiop thyldeaigenthejomony | | al kyl

oC Usoo/ st oahaEa i, RiRisDRt DAOKTIER: LR o RARR 62 oot or i
the case eMctibingaart @liavidlet fabiatibh;aX Irhys; eh@iniavadiztiony. JGELNE radihiidh t he atons

to which they are attached forma heterocycloal kyl. Mre preferably each
of the R®scysgetmaly, bt pxane as » gemponenh ptsunlighly and ixemitted byeddivactive

1, 4- di oxacycl opent anyl or .a substituted,l, 4-di oxacycl gpentanyl. 5 [0062] An
especi al |S§)gsg?f5£%ﬁ ésoe}iw Brpgus %ﬁhﬂéﬂ%&éxﬁylﬂbﬁc 8 Qarﬂﬁ&agce%agogs,ot her

than hydrnperRar Ahtold)@ge in which R is a carbon-carbon single bond;, R2 is a
carbon- oxygen single bond located in the 4 position on the aromatic ring
relative to the al dehyde functionality, R3 is nethyl or ethyl and at |east

two Ws air ach hydrogen, When R3 _is hydrogen, an especially preferred
group of 9&930und’§°]6¥edFoWH€ﬂ used 20 defing thestate af purityof dhe aomatic gldehyde

bon- i . i - i t R4
s hydr ogontaui e ub Bt brackep,of o ERHRNH. RAKHE Bl WA B0 0B dsTRY) |

anot her Gken bisbsRAMMIOS frebdf AR tdaSt aidut 90 foratNish@ialiysatdédseaboed 95% cosmeti ¢
and pharmaceuti cal conpositions conprising a suitable carrier and

cdrt ai ni Aecednd) or sepasated drom redated feedsipeky, expragiusisp obathe ggsesoforatutralty-

al dehyde conmpounds wherein R3 is . 15 other th hydr ogen: .

2- met hoxySEHZIE Jepiiges, fef}{éét%%%m% %@%H@ aﬁe}yﬁ? aﬁmmraehyde,

2-i sopropoxybenzal dehyde, 20 3-net hoxybenzal dehyde, 3-ethoxybenzal dehyde,

[0051] "Pharmaceutically-acceptable topical carrier" and equivalent terms refer to an
inactive liquid or cream vehicle capable of suspending or dissolving the aromatic
aldehyde and having the properties of being nontoxic and noninflammatory when applied
15 to the skin. This term is specifically intended to encompass carrier materials approved
for use in topical cosmetics. Representative carriers include water, oils, both vegetable
and mineral, cream bases, lotion bases, ointment bases and the like. These bases
include suspending agents, thickeners, penetration enhancers, and the like. Their
formulation is well known to those in the art of cosmetics and topical pharmaceuticals.
20 Additional information concerning carriers can be found in Part 8 of Remington's
Pharmaceutical Sciences, 17th edition, 1985, Mack Publishing Company, Easton,

Pennsylvania, which is incorporated herein by reference.

[0052] "Therapeutically effective dose" means a dose of a composition of this
invention which, when applied topically to the skin of a patient afflicted with a
25 dermatologic or other cosmetic or medical condition, or when administered by another

route, results in an observable improvement in the patient's condition.



3- propoxybenzal dehyde, 3-isopropoxybenzal dehyde,

4- ( 2- propenyl oxy) - benzal dehyde, 25 4-et hoxybenzal dehyde,

4- pr opoxywenmausteinyde, 4-i sopropoxybenzal dehyde, PCT/US02/21844

2- met hoxy- 3- net hyl benzal dehyde,  2- et hoxy- 3- net hyl benzal dehyde, 30

2- propoxy- 3- net hyl benzal dehyde, 2-i sopropoxy- 3-net hyl benzal dehyde,

3- net hoxy- 4- net hyl benzal dehyde, 3- ethbky 4- met hyl benzal dehyde,

3- propoxy- 4- net hyl benzal dehyde, 35 3-isopropoxy-4-net hyl benzal dehyde,

2- but oxy[8683kl déﬁ\ppxeal"V\@h@ﬁb@aﬂstﬁztbﬁﬁeﬁlmmmfzaﬂmstr&&% megns hap® 25 30 35

40 4-but oxybenzal dehyde, ent ybenzal dehyde, 4-hexyl oxybenzal dehyde,
4- hept yl ’@ﬂéﬁé s atenipiyigred by3begrt; l-ea-t?r&er%%benzal dehyde, Y

4- et hoxy- 3- met hoxybenzal dehyde, 3 , 4-di et hoxybenzal dehyde,
3- et hoxy- 4- hexyl oxybenzal dehyde,

[0054] "Topically effective” means that a material, when applied to the skin,
5 produces a desired pharmacological result either locally at the place of application or

systemically as a result of transdermal passage of an active ingredient in the material.

The Oxy Group-bearing Aromatic Aldehydes
[0055] The oxy group-bearing aromatic aldehydes include the compounds of

Formula I and IA as well as their acetal and hemiacetal equivalents shown in Formulas

10 11, IA, IIT and IIIA.

[0056] When R? is hydrogen, the aldehydes have the structures shown in Formula
IA, TIA and ITTA. At this time, the base aldehydes of Formula I and IA are preferred.

[0057]  Preferably, in the aromatic aldehyde compounds of Formula I above, R'is
selected from the group consisting of a carbon-carbon single bond, methylene and

15 ethylene. More preferably, R' is a carbon-carbon single bond.

[0058] Preferably, R? is selected from the group consisting of a carbon-oxygen
single bond, methylene and ethylene. More preferably, R? is a carbon-oxygen single

bond.

[0059]  Preferably, R® is hydrogen or alkyl. More preferably, R® is hydrogen,
20 methyl, ethyl or a propyl.

[0060] When R® is other than hydrogen the four R's are most commonly hydrogen,
alkyl or alkoxy. In this case, generally at least about two of the R’s are hydrogen.
When R® is hydrogen, then the four R%s are most commonly hydrogen, hydroxyl, alkyl

and alkoxy, with at least 2 R*s being hydrogen in most cases.



2-f 1 uoro- 4- net hoxybenzal dehyde, 2-fl uoro-4-ethoxybenzal dehyde,

2-fl uoro-4-heptyl oxybenzal dehyde, 2-fluoro-4-octyl oxybenzal dehyde,

4- ( met hoxwoed3rgbopd benzal dehyde, 4- (et hoxynet hyl ) - benzal dalodeso2/21844

3- (dodecyl oxy) - benzal dehyde, 3,5 di net hoxyl - 4- acet oxybenzal dehyde,

3- benzyl oxy-4, 5di met hoxy-benzal dehyde, 4-benzyl oxy-benzal dehyde,

4-al l yl oxy- benzal dehyde, 3 , 4-dineth5&ybenzaldehyde,

2- car boxyl - 3- 4- met hoxybenzal dehyde, 3 , 4-diethoxybenzal dehyde, 2,4, 5
-t ri met hi0gblenz Arcfehabiie, eaclB RE i indepeadenstyralkylb eninaihd shsedef, the acetals of

A o L T T
- et _di s
2 Y s Bl o e hpude b wTROBRY Wnankiy o

2- acet yl ape\ntt3chedtfonn \i;6-dixacsrbeenahylainadsabstituted 1,4-dioxacyclopentanyl.

2- met hoxy- 6- ( 8- pent adecenyl ) - benzal dehyde, 2-net hoxy-5-acetyl benzal dehyde,

2, 3 -di net hoxybenzal dehyde, 2, 5 -di net hoxy-4-fornyl benzal dehyde,

4-pct yl | . - - O- | 3
2~ Burt oy NOZLY bl DR Salty BT AR Bup of BEOOERE M TLBI uhere R other
2- hexoxy ttfan hgRR¥Y ARMBRNYEIEh R! is a carbon-carbon single bond; R? is a carbon-

oxygen single bond located in the 4 position on the aromatic ring relative to the aldehyde

functionality, R® is methyl or ethyl and at least two R*s are each hydrogen. When R?
is hydrogen, an especially preferred group of compounds of Formula IA are those in
10 which R is a carbon-carbon single bond. R?is a carbon-oxygen single bond at least R*

is hydrogen and at least one R* is alkyl, hydrogen or alkoxyl.

[0063] In another of its composition aspects, this invention is directed to cosmetic

and pharmaceutical compositions comprising a suitable carrier and containing one or

more of the following oxy group-bearing aromatic aldehyde compounds wherein R? is
15 other than hydrogen:

2-methoxybenzaldehyde,
2-ethoxybenzaldehyde,
2-propoxybenzaldehyde,
2-isopropoxybenzaldehyde,

20 3-methoxybenzaldehyde,
3-ethoxybenzaldehyde,
3-propoxybenzaldehyde,
3-isopropoxybenzaldehyde,
4-(2-propenyloxy)-benzaldehyde,

25 4-ethoxybenzaldehyde,
4-propoxybenzaldehyde,
4-isopropoxybenzaldehyde,
2-methoxy-3-methylbenzaldehyde,
2-ethoxy-3-methylbenzaldehyde,

30 2-propoxy-3-methylbenzaldehyde,
2-isopropoxy-3-methylbenzaldehyde,
3-methoxy-4-methylbenzaldehyde,
3-ethoxy-4-methylbenzaldehyde,
3-propoxy-4-methylbenzaldehyde,

35 3-isopropoxy-4-methylbenzaldehyde,
2-butoxybenzaldehyde,



3- (4- met hoxyphenoxy) - benzal dehyde, 3-(4-tertbutyl phenoxy)-benzal dehyde,
and as active ingredients. WO 03/043621 PCT/ US02/ 21844 -14 [0064]

Pr ef er r edwal @d@asyades of this group include: 2-ethoxybenzal dehyak®2/2884acet oxy-
3- et hoxybenzal dehyde, 4-allyl oxy-benzal dehyde, 4-ethoxybenzal dehyde, 4-
pr opoxybenzal dehyde, 4-butoxybenzal dehyde, 4-pentyl oxybenzal dehyde, and

4- hexyl oxybenzal dehyde. 5 [0065] In a her of its conposition aspects,
this invention is directed to cosnetic and pharnmaceutical conpositions
conpri sing a su#ibabixyberraldebydeand cont ai ning one or nore of the follow ng
OXy group- bear i ageatytomybenzaidetipdeyde conpounds wherein R3 is hydrogen: 10
15 20 25 30 35 4qwgymx fgﬁmggﬂ@gldehyde 3- et hyl - 2- hydr oxybenzal dehyde,
3-ethyl - 2- hydrogﬁg E de3- - propyl - 2- hydr oxybenzal dehyde,

3-1sopropyl -2-h g en- but yl - 2- hydr oxybenzal dehyde,
3-%ec-bu?¥l-2-h 3@&%2 ﬁde tert %utyl g hyd¥oxybenzaléehyde,
3-any|-2-hydroxgﬁ } -2- hydroxybenzaldehyde
4- et hyl - 2-hydro y%@ﬁ@@KH@ﬂv@édeﬁrn propyl 2- hydr oxybenzal dehyde,
4-i sopropyl - 2- hjaetlmzybehexliakhyaraldehyde,

2-fluoro-4-methoxybenzaldehyde,

10 2-fluoro-4-ethoxybenzaldehyde,
2-fluoro-4-heptyloxybenzaldehyde,
2-fluoro-4-octyloxybenzaldehyde,
4-(methoxymethyl)-benzaldehyde,
4-(ethoxymethyl)-benzaldehyde,

15 3-(dodecyloxy)-benzaldehyde,

3,5 dimethoxyl-4-acetoxybenzaldehyde,
3-benzyloxy-4,5dimethoxy-benzaldehyde,
4-benzyloxy-benzaldehyde,
4-allyloxy-benzaldehyde,

20 3,4-dimethoxybenzaldehyde,
2-carboxyl-3-4-methoxybenzaldehyde,
3,4-diethoxybenzaldehyde,
2,4,5-trimethoxybenzaldehyde,
3-chloro-4-methoxybenzaldehyde,

25 3-butyloxy-4-methoxybenzaldehyde,
3,5-dimethoxy-4-benzoxybenzaldehyde,
2-acetoxy-3-methoxybenzaldehyde,
3,5-dichloro-4-methoxybenzaldehyde,
2-methyl-3,5-dimethoxybenzaldehyde,

30 2,3,4,5-tetramethoxybenzaldehyde,
2-formyl-3,6-dimethoxy-4,5-dimethylbenzaldehyde,
2-acetyloxy-3-methoxy-6-bromobenzaldehyde,
2-methoxy-6-(8-pentadecenyl)-benzaldehyde,
2-methoxy-5-acetylbenzaldehyde,

35 2,3-dimethoxybenzaldehyde,
2,5-dimethoxy-4-formylbenzaldehyde,
4-octyloxybenzaldehyde,
2-propoxy-5-carboxybenzaldehyde,
2-butoxy-5-carboxybenzaldehyde,

40 2-pentoxy-5-carboxybenzaldehyde,
2-hexoxy-5-carboxybenzaldehyde,
3-(4-methoxyphenoxy)-benzaldehyde,
3-(4-tertbutylphenoxy)-benzaldehyde, and
as active ingredients.



4-n- butyl - 2- hydr oxybenzal dehyde,
4-tert-butyl - 2- hydroxybenzal dehyde,
5- et hyl - 3«dnansybenzal dehyde,

5-n- propyl - 2- hydr oxybenzal dehyde,
5-n- butyl - 2- hydr oxybenzal dehyde,
5-tert-butyl -2- hydroxybenzal dehyde,
6- met hyl - 2- hydr oxybenzal dehyde,

4-sec- butyl - 2- hydr oxybenzal dehyde,

4- anyl - 2- hydr oxybenzal dehyde,

5- et hyl - 2- hydr oxybenzal deloides02/21844
5-i sopropyl - 2- hydr oxybenzal dehyde,
5-sec- butyl - 2- hydr oxybenzal dehyde,

5l4anyl - 2- hydr oxybenzal dehyde,

6- et hyl - 2- hydr oxybenzal dehyde,

6- n- pr ofPD64l- hy Brefexrbd aldahyileh pl s g@upIogudsy y-ethoxypanzaidahaae.o-aetsrde,

TGOS e Gr i Gy AU 08 RO B AR 7 Tpaa 15 5 10
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4-hexyloxybenzaldehyde.

[0065]

cgehgg%:%gﬁ%@eﬁéﬂ&é@_éé‘l delyboxybenzal®hyde, and

di fl'uoro- Z- hydr oxybenzal dehyde,

In another of its composition aspects, this invention is directed to cosmetic

and pharmaceutical compositions comprising a suitable carrier and containing one or

more of the following oxy group-bearing aromatic aldehyde compounds wherein R?is

hydrogen:

2-hydroxybenzaldehyde,
3-methyl-2-hydroxybenzaldehyde,
3-ethyl-2-hydroxybenzaldehyde,
3-n-propyl-2-hydroxybenzaldehyde,
3-isopropyl-2-hydroxybenzaldehyde,
3-n-butyl-2-hydroxybenzaldehyde,
3-sec-butyl-2-hydroxybenzaldehyde,
3-tert-butyl-2-hydroxybenzaldehyde,
3-amyl-2-hydroxybenzaldehyde,
4-methyl-2-hydroxybenzaldehyde,
4-ethyl-2-hydroxybenzaldehyde,
4-n-propyl-2-hydroxybenzaldehyde,
4-isopropyl-2-hydroxybenzaldehyde,
4-n-butyl-2-hydroxybenzaldehyde,
4-sec-butyl-2-hydroxybenzaldehyde,
4-tert-butyl-2-hydroxybenzaldehyde,
4-amyl-2-hydroxybenzaldehyde,
5-methyl-2-hydroxybenzaldehyde,
5-ethyl-2-hydroxybenzaldehyde,
5-n-propyl-2-hydroxybenzaldehyde,
5-isopropyl-2-hydroxybenzaldehyde,
5-n-butyl-2-hydroxybenzaldehyde,
5-sec-butyl-2-hydroxybenzaldehyde,
5-tert-butyl-2-hydroxybenzaldehyde,
5-amyl-2-hydroxybenzaldehyde,
6-methyl-2-hydroxybenzaldehyde,
6-ethyl-2-hydroxybenzaldehyde,
6-n-propyl-2-hydroxybenzaldehyde,
6-isopropyl-2-hydroxybenzaldehyde,
6-n-butyl-2-hydroxybenzaldehyde,
6-sec-butyl-2-hydroxybenzaldehyde,
6-tert-butyl-2-hydroxybenzaldehyde,

15
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4-di i sobutyl - 2- hydr oxybenzal dehyde, 3 ,

-tent - butyl - 2- hydr oxybenzal dehyde, 3,

- t ent Wauisy43a21 hydr oxybenzal dehyde, 3- hydr oxybenzal delpadejs02/21844
met hyl - 3- hydr oxybenzal dehyde, 2-ethyl - 3- hydroxybenzal dehyde,

- propyl - 3- hydr oxybenzal dehyde, 2-isopropyl - 3-hydr oxybenzal dehyde,
- butyl - 3- hydr oxybenzal dehyde, 2-set3-butyl - 3-hydroxybenzal dehyde,
rt-butyl - 3- hydr oxybenzal dehyde, 2-anyl - 3-hydroxybenzal dehyde,

t hyl - 3- hydr &xamh@dr2hy dtekylbnzaldehydehyl - 3- hydr oxybenzal dehyde,

- propyl - 3- hygrsluﬁi@@@@aﬁ ald@hy@egpr opy!l - 3- hydr oxybenzal dehyde,
- butyl - 3- hydr benz/h@ﬁ gut yl - 3- hydr oxybenzal dehyde,
ert-butyl - Y gl)y}q)g 'h? | - 3- hydr oxybenzal dehyde,

nmet hyl - 3- hydrgk% eng@ﬁy beat hydr oxybenzal dehyde,
propy! - 3- hydr Xy gp 8py| 3- hydr oxybenzal dehyde,
but yi - 3- hydPeky béﬁ’i&%ﬁ%’e Xy‘?)e@%]@e - 3- hydr oxybenzal dehyde,

rt-butyl - 3- Hﬁuﬂbﬁyﬁﬁnﬁﬂﬁﬁﬁﬂ%de 5- anyI-S hydr oxybenzal dehyde,
t hyl - 3- hydr @anbthykaihydtoxgbenzakiekydey| - 3- hydr oxybenzal dehyde,
propyl - 3- hy gramylb®hgdios gldehydej sopr opyl - 3- hydr oxybenzal dehyde,
butyl - 3- hyd@Q%%ﬂﬁﬂ%@hﬂ% enzaldehyde,
2-isopropyl-3-hydroxybenzaldehyde,
2-n-butyl-3-hydroxybenzaldehyde,
2-sec-butyl-3-hydroxybenzaldehyde,
2-tert-butyl-3-hydroxybenzaldehyde,
2-amyl-3-hydroxybenzaldehyde,
4-methyl-3-hydroxybenzaldehyde,
4-ethyl-3-hydroxybenzaldehyde,
4-n-propyl-3-hydroxybenzaldehyde,
4-isopropyl-3-hydroxybenzaldehyde,
4-n-butyl-3-hydroxybenzaldehyde,
4-sec-butyl-3-hydroxybenzaldehyde,
4-tert-butyl-3-hydroxybenzaldehyde,
4-amyl-3-hydroxybenzaldehyde,
5-methyl-3-hydroxybenzaldehyde,
5-ethyl-3-hydroxybenzaldehyde,
5-n-propyl-3-hydroxybenzaldehyde,
5-isopropyl-3-hydroxybenzaldehyde,
5-n-butyl-3-hydroxybenzaldehyde,
5-sec-butyl-3-hydroxybenzaldehyde,
5-tert-butyl-3-hydroxybenzaldehyde,
5-amyl-3-hydroxybenzaldehyde,
6-methyl-3-hydroxybenzaldehyde,
6-ethyl-3-hydroxybenzaldehyde,
6-n-propyl-3-hydroxybenzaldehyde,
6-isopropyl-3-hydroxybenzaldehyde,
6-n-butyl-3-hydroxybenzaldehyde,
6-sec-butyl-3-hydroxybenzaldehyde,
6-tert-butyl-3-hydroxybenzaldehyde,
6-amyl-3-hydroxybenzaldehyde,
2,4-difluoro-3-hydroxybenzaldehyde,
2,4-dicyano-3-hydroxybenzaldehyde,
2,4-di-tert-butyl-3-hydroxybenzaldehyde,
2,4-diisopropyl-3-hydroxybenzaldehyde,
2,5-di-fert-butyl-3-hydroxybenzaldehyde,
4-hydroxybenzaldehyde,
2-methyl-4-hydroxybenzaldehyde,
2-ethyl-4-hydroxybenzaldehyde,



6- sec- butyl - 3- hydr oxybenzal dehyde, 6-tert-butyl-3-hydroxybenzal dehyde,

6- anyl - 3- hydr oxybenzal dehyde, 2, 4-difl uoro-3-hydroxybenzal dehyde,

2, 4- di cyanwo B/a3tt oxybenzal dehyde, PCT/US02/21844
2,4-di-tert-butyl - 3- hydroxybenzal dehyde, 2, 4-diisopropyl-3 -hydroxyb
enzal dehyde, 2, 5-di-tert-butyl-3-hydroxybenzal dehyde,

4- hydr oxybenzal dehyde, 2-net hyl - 4- hydt@xybenzal dehyde,

2- et hyl - 4- hydr oxybenzal dehyde, WD 03/043621 PCT/ US02/21844 -16 5 10 15 20
25 30 35 40 45 2-mppopybyhydrowytienzaidebpds| dehyde,

2-|sopropyl-4-hxﬂﬁgmm gp@@kd@ﬂy@@mﬂdanmgputyl-4-hydroxybenzaldehyde,

2- sec- butyl - 4- hydy exypansa-S8b¥saidengdd, er t - but yl - 4- hydroxybenzal dehyde,

2- anyl - 4- hydr oxyb efi - = 4- hydr oxybenzal dehyde,
3- et hyl - 4- hydr o% enzal d E (e)xyﬁég%%%lyhegyl - 4- hydr oxybenzal dehyde,

3- Psopr opyl - 4- h OpyREL2 t 4
ProRY 2 —4-hydroxyben2ald’ehyde, butyl - 4- hydroxybenzal dehyde,

3-methyl-4-hydroxybenzaldehyde,
3-ethyl-4-hydroxybenzaldehyde,
3-n-propyl-4-hydroxybenzaldehyde,

10 3-isopropyl-4-hydroxybenzaldehyde,
3-n-butyl-4-hydroxybenzaldehyde,
3-sec-butyl-4-hydroxybenzaldehyde,
3-tert-butyl-4-hydroxybenzaldehyde,
3-amyl-4-hydroxybenzaldehyde,

15 3,5 diisopropyl-4-hydroxybenzaldehyde,
2,6-difluoro-4-hydroxybenzaldehyde,
3,5-difluoro-4-hydroxybenzaldehyde,
3,5-di-tert-butyl-4-hydroxybenzaldehyde,
3-ethoxy-4-hydroxybenzaldehyde,

20 4-hydroxy-3,5-dimethoxybenzaldehyde,
3,5-dihydroxybenzaldehyde,
2-hydroxy-3,5-dichlorobenzaldehyde,
2,6-dihydroxybenzaldehyde,
2,4-dihydroxy-6-methylbenzaldehyde,

25 2,4,6-trihydroxybenzaldehyde,
5-chloro-2-hydroxybenzaldehyde,
2-hydroxy-5-bromobenzaldehyde,
3-chloro-4-hydroxybenzaldehyde,
2-hydroxy-3,5-diiodobenzaldehyde,

30 3-bromo-4-hydroxy-5-methoxybenzaldehyde,
2,4-dihydroxy-3-methylbenzaldehyde,
2-hydroxy-3-methoxy-6-bromobenzaldehyde,
2,4-dihydroxy-5-propylbenzaldehyde,
2,4-dihydroxy-5-hexylbenzaldehyde,

35 3-hydroxy-4-carboxybenzaldehyde,
2-formyl-3,6-dihydroxy-4,5-dimethylbenzaldehyde,
chloro-4-hydroxy-3-methoxybenzaldehyde,
2,3,6-trihydroxybenzaldehyde,
2,4-dihydroxy-5-acetylbenzaldehyde,

40 2-formyl-3,6-dihydroxy-4,5-dipropylbenzaldehyde,
2-formyl-3-methoxy-4,5-dimethyl-6-hydroxybenzaldehyde,
2,3,5-trihydroxybenzaldehyde,
2-hydroxy-6-(oxy-4-methylpentanoic acid)-benzaldehyde,
3-formyl-4,5-dihydroxybenzaldehyde,

45 2-ethyl-6-hydroxybenzaldehyde,
3-chloro-5-(3,7-dimethyl-2,6-octadienyl)-4,6-dihydroxy-2-

methylbenzaldehyde,




3-sec-butyl - 4- hydr oxybenzal dehyde, 3-tert-butyl-4-hydroxybenzal dehyde,
3-anyl - 4- hydr oxybenzal dehyde, 3,5 diisopropyl-4-hydroxybenzal dehyde,

6- di f| uorweodesiwsizoxybenzal dehyde, 3, 5-di fl uor o- 4- hydr oxy lrrzesodeissde,
5-di-tert-butyl -4-hydroxybenzal dehyde, 3-ethoxy-4-hydroxybenzal dehyde,

4- hydr oxy-3, 5-di net hoxybenzal dehyde, 3, 5-di hydroxybenzal dehyde,

2- hydr oxy- 3, 5-di chl or obenzal dehyde, 217-6- di hydr oxybenzal dehyde,

2, 4- di hydr oxy- 6- net hyl benzal dehyde, 2 , 4, 6-trihydroxybenzal dehyde,
5- chl or o- 2- hydr Gxiydeorsabd&pyntedeceryrhenzekiyhBiesr ompbenzal dehyde,

3- chl or o- 4- hydr @@rbitydedxgedyiiel-6-( Pnivididpenyyl Bberralfichydtobenzal dehyde,
3- br ono- 4- hydr 0>3¥ch50r'@395 R rapaeE - slekydes-octadienyl)-4,6-dihydroxy-2-

2, 4-di hygdr, benzaldehyde

2- hydroxy bro n

2,2 di hydroxy 547 %‘Eﬁg& %E? g‘?&l z?r%i‘yhbe&“aldehygehexw benzal dehyde,
3- hydr oxy- 4- car BIXQ %Pﬂ ﬂ??ﬁ% r OXy- 4,

5- dlnethylbenzaﬂd%ﬁ%ﬂbﬁhnéﬁﬁdﬂghﬁ' M?Qﬂ@ﬁmﬁhﬁgﬁ fgal dehyde, 2,3,

3,

6- t ri hydr oxyben2adiydiebysé-metRoxybendaldthydey - 5- acet yl benzal dehyde, 2-fornyl -3

6 di hydr oxy- 4, Qlﬁidﬁbgpylcbﬂmxplbeiﬁhiﬁelwde
21pornyl - 3- rret hgxdﬁrgo alamgrd@xybenzal dehyde, 2,3,

S-tri hydroxybenzlai g(E%’ al ‘gzg%& - 4- met hyl pent anoi ¢
aci d) - benzal deh ydroxy- oy xybe oxybenzal dehyde,

2,5-dihydroxybenzaldehyde,
2,3,4-trihydroxy-6-hydroxymethylbenzaldehyde,

15 3,5-dimethyl-4-hydroxybenzaldehyde,
3,4,5-trihydroxybenzaldehyde,
2,3-dihydroxybenzaldehyde,
2-hydroxy-5-acetylbenzaldehyde,
2-hydroxy-5-carboxyethylbenzaldehyde,

20 2-hydroxy-5-carboxypropylbenzaldehyde,
2-hydroxy-5-carboxybutylbenzaldehyde,
3-carboxy-4-hydroxybenzaldehyde,
2-carboxymethyl-3-hydroxybenzaldehyde,
2-carboxyethyl-3-hydroxybenzaldehyde,

25 2-hydroxy-3-iodo-5-carboxymethylbenzaldehyde,
2-formyl-3,4,5-trihydroxybenzaldehyde,
benzaldehyde dimethyl acetal,
benzaldehyde glyceryl acetal,
benzaldehyde propylene glycol acetal,

30 and the like.

[0066] Preferred aldehydes include: 3,5-dihydroxybenzaldehyde, 3,5-di-terz-butyl-4-
hydroxybenzaldehyde, 3-ethoxy-4-hydroxybenzaldehyde and 4-hydroxy-3,5-
dimethoxybenzaldehyde.

[0067] The aromatic aldehydes are generally employed as isolated compounds mixed

35 with a suitable carrier.

[0068] Benzaldehyde dimethyl acetal, benzaldehyde glyceryl acetal, l’)enzaldehyde

propylene glycol acetal, and cuminaldehyde are synthetic flavoring substances approved



2- et hyl - 6- hydr oxybenzal dehyde, 3-chloro-5-(3 , 7-dinethyl-2,

6- oct adi enyl ) -4, 6-di hydroxy-2- nethyl benzal dehyde, WO 03/043621 -17 5 10
15 20 25 8@ B@I3d2B02/ 21844 2- hydr oxy- 6- ( 8- pent adecenyl ) - haczalishehysde,
2, 4- di hydr oxy- 3- et hyl - 6- (1- net hyl pentyl ) -benzal dehyde, 3-chloro-5-(3 ,
7-di met hyl - 5- oxo- 2, 6-octadi enyl)-4, 6-dihydroxy-2- nethyl benzal dehyde,
2- pent anoi ¢ aci d- 3-for nyl - 4, 5- di hydr ox}8-benzal dehyde, 2- propanoic

aci d- 3-fornyl -4, 5-di hydroxy benzal dehyde, 2,3 ,

4-tri hydbyothyg -Foodent Drug-Adminstgation (D Ak frraisddhfapd, for humans. The details

2- hydr oxy- 4- et hoxybenzal deh - 2-hydr oxy-5-car boxybenzal dehyde,

3- car box Iﬁl%’éﬁec%@gésﬁ’iséﬁgghiﬂ&ﬁ'kz,%fﬁi'%d@ggz : 4- et hoxybenza%/dehyde,
2- hydr oxy- 6- nmet hoxybenzal dehyde, 2, 5-di hydroxybenzal dehyde, 2,3 ,
4-tri hydroxy- 6- hydr oxynet hyl benzal dehyde, 3 ,

5- di met hgénefallyaitiexi¢iFeocaduttghyde, 3,4, 5-trihydroxybenzal dehyde,

2, 3-di hydr oxybenzal dehyde, 2-hydroxy-5-acetyl benzal dehyde, )
2- hydr ox@ﬂ@]cﬁhq)@pygﬁmal@byé@m%@é,m the compositions and methods of this

g: %ﬁg; 8i%&%it]g)gaggéﬁﬁ%ﬁ%@%ﬁc@éﬁgﬁﬁ@%@?&re compounds that can be prepared from
readily available starting materials using the following general methods and procedures.
It will be appreciated that where typical or preferred process conditions (i.e., reaction
temperatures, times, mole ratios of reactants, solvents, pressures, etc.) are given, other
process conditions can also be used unless otherwise stated. Optimum reaction
10 conditions may vary with the particular reactants or solvent used, but such conditions

can be determined by one skilled in the art by routine optimization procedures.

[0070] For example, such compounds are readily prepared by acylation of the
corresponding aryl compound with the appropriate acyl halide under Friedel-Crafts
acylation reaction conditions. Additionally, the formyl compounds, i.e. those

15 compounds where R* is hydrogen, can be prepared by formulation of the corresponding
aryl compound using, for example, a disubstituted formamide, such as N-methyl-N-
phenylformamide, and phosphorous oxychloride (the Vilsmeier-Haack reaction), or
using Zn(CN), followed by water (the Gatterman reaction). Numerous other methods
are known in the art for preparing such aryl carbonyl compounds. Such methods are

20 described, for example, in I. T. Harrison and S. Harrison, Compendium of Organic

Synthetic Methods, Wiley, New York, 1971, and references cited therein.

[0071] Certain aromatic aldehyde compounds of Formula I and IA can also be prepared
by alkylation of the corresponding aryl hydroxy compound (e.g., 4-
hydroxybenzaldehyde and the like). This reaction is typically conducted by contacting
25 the aryl hydroxy compound with a suitable base, such as an alkali or alkaline earth metal
hydroxide, fluoride or carbonate, in a inert solvent, such as ethanol, DMF and the like,
to deprotonate the hydroxyl group. This reaction is generally conducted at about 0°C to

about 50°C for about 0.25 to 2 hours. The resulting intermediate is then reacted in situ



3- car boxy- 4- hydr oxybenzal dehyde, 2-carboxynet hyl - 3- hydr oxybenzal dehyde,

2- car boxyet hyl - 3- hydr oxybenzal dehyde,

2- hydr oxyw® a30d8ss25- car boxynet hyl benzal dehyde, 2-fornyl - 3,PCI/US02/21844

5-tri hydroxybenzal dehyde, benzal dehyde di met hyl acetal, benzal dehyde

gl yceryl acetal, benzal dehyde propyl ene glycol acetal, and the |iKke.
[0066] Preferred al dehydes include: 3,-89di hydr oxybenzal dehyde,
3,5-di-tert-butyl -4- hydroxybenzal dehyde, 3-ethoxy-4-hydroxybenzal dehyde
and 4- hydithxapod, 50 talnbatt RoX pipsvadentsi ehgnielky] dige] preferably omedliyt beoraidRy des are

o065]  BirPaNiSo Ny TaRerRIA! ERAB AR Bos ooty -Gl ok dhi i PpBuls 1 €

benzal de e propylene glycol acetal, and cum nal dehyde are synthetic
flavori ng’subst ances approved WO 03/ 043621 -18 PCT/ US02/ 21844 by the Food
and Drug Adm nistration (FDA) for use in food for humans. The details for
their use are discussed in 21 CF. R 172.515 (2000). General Synthetic
Pr ocedur B972badditiompdy, siasigns romatia aklghides obgiospela | difAecandieyedasdbns and

mefhods of this 5 invention ar 4 her kn noy . Hqg,unds
t hat Cangjbéed&;é%pé@lefcpgggpopggﬁi éﬁ}l @@g#aﬁ\% rs%égg ﬁ:f% H‘:;gl{l%??rgqugféum ng the
fol I ow ngyfig@bahe A81 BRAR Wil aBSIR ATty B3 equivhlewts! df al8/daiap reducRigesgeht)at
where typical or préeferred process conditions (i.e., reaction )

t enper at suchas LiANSQEp iran ftertoeolvent sushos slinty] ethsiryatrt €MpErasys gARSNgE et c. )
are given, other i

dit I d I t her w
St at oo B B BB AORID LoREAPM RSO P e SRR, VB PRy
t ant S . It det ined b
i1 oa (i pARRHE AL ¥Rt profides BTSRRI A4ABIET (0070 For oxanpl e.

such conmpounds are readily prepared by acylation of the corresponding aryl
conpound with the appropriate aﬁgl hal i de under Friedel-Crafts  acylation
%

réct i on[WFAHThe arpmatiscpddahyderaet Formufelliapd Hljand dHp auch HEA employedyip ghe

compositions and methods are either known compounds or compounds that can be
prepared from known compounds by conventional procedures. The hemiacetals can be
formed by either acid or base catalyzed reaction of the corresponding aldehyde with and
alcohol. If a single equivalent of the alcohol is added to the carbonyl, the hemiacetal is
15 formed. Addition of 2 equivalents of an alcohol to the carbonyl produces the acetal.
Acetal formation is acid catalyzed and is typically conducted by adding 1 mol of
aldehyde and a 0.1 mol of CaCl, to 1.9 mol of ethanol. The reaction mixture is held at
room temperature for 1 to 2 days. Standard work up conditions provide the acetal

protected aromatic aldehyde.

20 Pharmaceutical and Cosmetic Compositions and Their Use

[0074] The oxy group-bearing aromatic aldehydes are administered in the form of a
pharmaceutical or cosmetic composition. Such compositions can be prepared in
manners well known in the pharmaceutical and cosmetic arts and comprise at least one

active compound.

25 [0075] Generally, the compositions of this invention are administered in a cosmetic
amount or a therapeutically effective dose. The amount of the compound actually

administered in therapeutic settings may typically be determined by a physician, in the



15 conpounds where R4 is hydrogen, can be prepared by fornulation of the
correspondi ng aryl conpound using, for exanple, a disubstituted fornmam de,
such as Nwoeislwse2N- phenyl f or mam de, and phosphorous oxyclHavusie2(s4he

Vi | snei er- Haack reaction), or wusing Zn(CN)2 foll owed by water (the
Gatterman reaction). Nunerous other nethods are known in the art for
preparing such aryl carbonyl conpounds20-Such nethods are 20 described, for
exanple, in . T. Harrison and S. Harrison, Conpendi um of Organic

Synt het i ighviif leedeeleviint eycunmséancas itcludiog the canditioafte be treated cihe eloseher ei n.
[0071] Certai romati.c al dehyde conpounds. of Fornula | a | A can al so be
pr epar edm“lB%/OQ‘f {IABeR: e??féﬁc‘:@mpggﬂgﬂ‘g‘l‘wteﬁ‘gltg%?&?’o‘%‘i}gﬂtoﬁ%bund (e.g.,
4- hydro dehvdsi |4 Lhi i i i aconduct ed
by cont aﬁﬁgp‘ﬁfg@? thegglrlﬁagﬁét ?%xt%gg%vﬁg u%%m\%??ﬁéﬂégs%zfﬂ?g% Sga glg{ee?lmgéach as an
al kal i oIn edsketit seitiegy the anmiual to beyapptizd teseletledao iackder a desidledrrasmetid N a

i nert solvent, such as ethanol, DM and the like, to deprotonate the

hy8r oxyl efd@dup. This reaction is generally conducted at about OC to about

50C for about 0.25 to 2 hours. The resulting internediate is then reacted
in situ WO 03/043621 -19 PCT/US02/ 21844 with about 1.0 to about 2.0

equi val e[ijoy6PrhéBosthdtit! cofiokidibns &f Bissndttivnare &) be/AdrlinRareE opially odi de,  at
a tenperature of from about 25C to about 100C for about 0.25 to about 3

days. [ OUHE@phaduictitimabédmposittns of hisinyestidncara ltolbépdminisiéreddopiedlly, | and | A

can be prepared 5 by reduction of the corresponding aryl nitriles. This
react i ontrﬁgsdﬂ}ﬁlb’a‘i’rl %’S@Bﬂﬁﬂilé’tsél BY/© ﬁtoég’WWS&E% aryl nitrile with about

1.0 to 1.5 equivalents of a hydride reducing agent, such as Li A H(Cet) 31
in an inert solvent such as diethyl ether, at a tenperature ranging from

about - 7f077p Iakath cabpdsiticns, tbaudmatid aidéhyde vompoidais damallyveomiaorp
conditions usi n% aqueous acid then_ provides the correspondi ng aro;&ll
alL@ehy decomporegdsim Theutd}- @ato; about Heh hyereight qrarpigrably froghapont 0-0348 11 A

and 111 A _enpl in.the ..conpasiti.ons .an h r |t nown
conmpound §b(g$ 1@%%6 i H%‘%t‘ﬁﬁl? ﬁ?&ﬁ%@dgﬁﬁ%g%ggrﬁsr\%ﬂf%%oo\%ﬁ g%:réér}f% %Itlj nds by
convent| Bf&kssﬁfg%@éjh'élﬁﬁll fdiRriiRig (A 8ésiled dosifg Berm.f or med by either acid or
base catal yzed reaction of the correspondi ng al dehyde with and al cohol. If

a single equivalent of the al cohol is added to the carbonyl, the hem acet al
of an.al cohol .to the.carbonyl

is 15 for . Addi tion of 2 equival.ent .
produces [Qraﬁg] BB‘_Péll cosmgHg fofjmsy ﬁ%l?li”’gr??‘?‘gn%‘f@w&cai a?%wg/%alséﬁa QUGS pi cal |y
conduct eﬂ)tf@)}ﬂs,asqllgfnﬂgosl, SMS, %Els, creams, ointments and pastes. Lotions commonly
15 employ a water or alcohol base. Gels are semi-solid emulsions or suspensions. Creams
generally contain a significant proportion of water in their base while ointments and

creams are commonly more oily.

[0079] Liquid forms, such as lotions suitable for topical administration or suitable for
cosmetic application, may include a suitable aqueous or nonaqueous vehicle with

20 buffers, suspending and dispensing agents, thickeners, penetration enhancers, and the
like. Solid forms such as creams or pastes or the like may include, for example, any of
the following ingredients, water, oil, alcohol or grease as a substrate with surfactant,
polymers such as polyethylene glycol, thickeners, solids and the like. Liquid or solid
formulations may include enhanced delivery technologies such as liposomes,

25 microsomes, microsponges and the like.



al dehyde and a 0.1 nol of CaCl2 to 1.9 nol of ethanol. The reaction m xture
is held at roomtenperature for 1 to 2 days. Standard work up conditions
provi de tW® @oest@al protected aromati c al dehyde. 20 Phar nexausoeais4and
Cosmetic Conpositions and Their Use [0074] The oxy group-bearing aromatic
al dehydes are administered in the formof a pharnaceutical or cosnetic
conposi tion. Such conpositions can be-pkepared in manners well known in

t he pharnaceutical and cosnetic arts and conprise at |east one active
conpound00268] T} e@eseribat cpmpohtc fomigeid, isemisobd alﬂlsglldm&mmll on are
admnistered in a cosnetic anount or a thera euti effective dose. The
anount o‘fomﬁ?éltl@ﬁﬁﬂﬁmﬁreb}’c?ﬂé‘?s?vamé?d nPHIeE F&t"éﬂi 91 ?‘F Wﬁg FiS8set t i ngs may

typical | ¥ R8aflSYaE B BY B RfNSh Pafb of Rethfh H3aR R RETE02/ 21844

-20 ligh e re evan C|rcuns ances | g e condrtiron

treat ed, 1thediBas €985, mmmlsmﬂmmanﬁ,t Emon, tHeansgytvanid, vadetpzund

adm ni stered t he age, weight, and response of the individual patient, the
severi tylnoﬁrporaéemrbmrhyrﬂ@?mtons and the like. In cosnetic settings the
anount to be applied is selected to achieve a desired cosnetic 5 effect.
[0076] The cosnetic conpositions of this invention are to be adm nistered
topi cal |l os1 TWaieR ?ﬁfxﬂ%@ﬁﬁdap eémﬁ&ﬁmgﬁla% e Afminficted RuMAHRAIAMEy to be

adm ni st t opl transdernmally or systemically such as orally or by
injecti Oilyplchll)ﬁ)iﬁ:] employmbch; loopuigh salirtiormsrog, astglaks dncih@te |sctt1ag$jéie3meceammmmm is
usually a mnor_ 10 conponent (from

pr ef er abphactive Aldghyle rapees ire abalﬁdl:? bEL(l?Jf; @PQ}S} ‘%%’Eaﬁ);/%%%r%ﬁﬁ Eée?r
bei ng Vﬁ'jégé"?ig\sé %fsopﬂl ?ﬁﬁ%p?v@tglth@fé?ﬁaq @ér%?g%r@ﬁe&glxﬁfx% 0;or form ng

t he des orm cosne t opi cal

phar mac ehﬁﬂaqaéouﬁl%mam fsﬁdhrﬁ% d&hoisnaldubelike, subpendingdyenpogelling agdass, gel s,
creans, ointnents and pastes. Lotions commonly 15 enploy a water or al cohol
base. Gefwsfagtast, saditheike.dEsamples ofisniwblesueh anaerals aravlesaribed bRl al | y
contain a significant proportion of water in their base while ointnents and
creans are commonly nore oily. [0079] Liquid forms, such as lotions

sui t abl ehdggﬁ] Tﬂ@hﬁ@l%y&d&h&'uﬁh% %mﬁ&lt%ns%f'tﬁ1§%@nf1@ﬂ carC£156"BE h@maiXregat i on,
may i nclude a sultable aqueou nonaqueous vehicle with 20 buffers,
suspendi ingsustathed |rel|amsestrangde&gmhfcxmstdmfmm tansierpalrsestaiied seleasehibmger s, and

t he

delivery systems. A description of representative sustained release materials can be

15 found in the incorporated materials in Remington's Pharmaceutical Sciences.

[0083] The compositions for systemic administration include compositions for oral

administration, that is liquids and solids, and compositions for injection.

[0084] Compositions for oral administration can take the form of bulk liquid solutions or
suspensions, or bulk powders. More commonly, however, the compositions are

20 presented in unit dosage forms to facilitate accurate dosing. The term "unit dosage
forms" refers to physically discrete units suitable as unitary dosages for human subjects
and other mammals, each unit containing a predetermined quantity of active material
calculated to produce the desired therapeutic effect, in association with a suitable
pharmaceutical occupant. Typical unit dosage forms include profiled, premeasured

25 ampules or syringes of the liquid compositions or pills, tablets, capsules or the like in
the case of solid compositions. In such compositions, the aromatic aldehyde is usually a

minor component (from about 0.01 to about 20% by weight or preferably from about



like. Solid fornms such as creans or pastes or the |like may include, for
exanple, any of the following ingredients, water, oil, alcohol or grease
as a subswoaise4sdzt h surfactant, polynmers such as pol yet hydcanesoghysaol ,

t hi ckeners, solids and the like. Liquid or solid fornulations may include
enhanced delivery technol ogi es such as |iposones, 25 m crosones,

m crosponges and the |ike. WO 03/ 0436222~ 21 PCT/ US02/21844 [0080] The
above-descri bed conmponents for liquid, sem solid and solid topical

conposi t 0 ans abver 15% dlyyweight) edthnhatrémendepiteary varioas vellislessr vartiersamd
processing techniques and the |ike are set forth in Part 8 of Rem ngton's
Phar mac eptocesingsidehelpiyl forfopming;the desired gosing fei@k Publ i shi ng Conpany,

East on, Pennsylvania, which is 5 incorporated herein by reference. [0081]
When pharmaceutical conpositions are to be admi nistered transdermally they
typi cal | ppo85PL&FR ft8H sBRable @t staPAimihisGBtorPmaf$ndilesa suifablehR@eosedrt i ngs
the concéntration of active aldehyde ranges fromabout 0.1 %to about 20%
and pr ef sormighgousrvehickbwith buffers, sespendibg and Gispgnsing aghatscentprasist flayordi t h t he
remai nder bei aquequs m xed.or 10 .nonagueous vehic such as. al cohol s
and the P?‘k@,qu‘&s m&&ﬂﬂn%ﬁ’éﬁﬂ%‘im‘ée iP5 ﬁ‘@ﬁ?gee A ,0? ﬁﬁ#ﬁﬁ%’%ﬁ‘g”ﬁ?‘?&%ﬁt ME 1ike.
Exanpl es i + S er| i (1%%] The '

al dehydegco%%d%??g%g%ﬂn%&aiﬂtﬁ%b%g&g?r %ﬁg@?ﬁ\%dﬁ?ﬁ%%lﬂ?a%%}dég e adm ni stered
i n sust airagdatithl e aetating ansdampand suthasstamh drrlactode; anbisistcgmting agdna isaechd

rel ease drug  delivery systens. A description of representative sustained
rel ease Awdlgimicrad.cRHMPEEl] or corRArEly & MBIICHK SREIoRSNeEPCSFLFFHRS: An

Rem ngt on'.s Pharmaceut i 1:5C1 e . . 0s) & or systemc
i i st PAgbA R o BEHSE] FO5RE: ¢ sPoHrnd WEea SR SbREE of 7Y TV

| hgui ds apehaalids. ﬂ%ﬁng%g&ﬁ%h&ﬁ 'Seppefmintl] xﬁ@thj/m_li?hﬁh@?éﬂ ofa@pposi tions for
oral admnistration can tTake the formof bulk I1quid solutions or

suspensi flassgring. bul k powders. Mre conmmonly, however, the conpositions are

20 presented in unit dosage forns to facilitate accurate dosing. The term
"unit dosage forns" refers to physically discrete units suitable as

uni tary Wﬁgge&%lela 853@@;%?@1%29%3%@% b st&fi€ BaliRdidr cont ai ni ng

a predet guanti erital ~ calculated to produce the

desired phespametuferel dating or bthenigatibid caariewsitnowa iauhd af) s hefiaeteeut i cal
occupant. Typical unit dosage fornms jinclude profiled, premeasured 25

anpul es aronsjiciakighydein sueh coMpRsitoRoITRIFALYGHEIRNE compraenty efrehedng capsul es
OrlSt he | %r%?n ABbut 0.005 to 5% by weight with the remainder being the injectable carrier and

the like.

[0087] The above-described components for orally administrable or injectable
compositions are merely representative. Other materials as well as processing
techniques and the like are set forth in the part of Remington's Pharmaceutical Sciences

20 noted above.

[0088] The following formulation examples illustrate representative cosmetic and
pharmaceutical compositions of this invention. The present invention, however, is not

limited to the following pharmaceutical compositions.

Formulation 1 - Liguid
25 [0089] A compound of Formula I, TI, III, IA, IIA or IIIA (125 mg), and xanthan gum (4

mg) are blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a



the case of solid conpositions. In such conpositions, the aromatic al dehyde
is usually a mnor conponent (from about 0.01 to about 20 % by wei ght or
pr ef er abl wa a3sas@about WO 03/ 043621 PCT/ US02/ 21844 -22 0. 1 rax/eswonis4d5 % by
wei ght) with the remai nder being various vehicles or carriers and
processing aids hel pful for formng the desired dosing form [0085] Liquid
forms suitable for oral admnistration2day include a suitable agueous or
nonaqueous vehicle with buffers, suspending and di spensi ng agents,

col or ant previduslyanaleSsohutibnt dfemicrdeeystafiihe ckliutrserandregdinmaiarwbaxymetiyl exanpl e,

any of the follow ng ingredients, or conPoun s of a glﬁl lLar nature: a

bi nder s¢lIess (F:8P 0dl {18 & piWHETARDI AP T St h MIKF U Gra SHHIGETSr gel atin; an
occupant . r I S i ent such' as

al ginic ggﬁ%&”ﬁ?@%@eﬁ? ﬂgérn Acdgiﬁé(%?o: lza?rd g%éjé gdtélb@fg{l@éagfggﬁg h as magnesi um
stearate; a glidant such as colloidal silicon dioxide;, a sweetening agent
such as sucrose or 10 saccharin; or a flavoring agent such as pepperm nt,
met hyl salicylate, or orange fHoupulation?2 {QE8E] | nj ectabl e conpositions are

typicall d upon injectaple steri]e saline .or hgsphat & buf f er.ed

saPi ne Ofﬂogﬁﬁgrcqnﬁpg&ai 1gergﬁ91ﬁpvé¢e§ RifoERYT :t?a§%§ ng?qe%%pﬁ%i@)og@fnst%e
aromatic y [ id 4 igRl I TIPA a§ @ARenent ,

of ten be}lﬁggg%g’ Q.?gr%f%@ggﬁag%&ggﬁ%@mmg? %ll)’glﬁl?ﬂ\;“my%l% J'?i'he remai nder bei ng

t he i nj eptwidreordiuid Bradded withrventindoss nfifing ahd Thigimpbosespiaddhé pewiderdnponent s
for orally adm nistrable or,  injectable, conpositions are nerely

r epr esenthigthage andyigkl a ﬁ%@tmr@ha%n%vmcaﬁgor}apmi ng techniques and the
like are set forth in the part of Rem ngton's Pharmaceutical Sciences 20

not ed above. [0088] The follow ng fornulation exanples illustrate
r epr esenfgyily Thizeeiosition ietluddh ahdRiBWingG adeicEpbwhter (5756 Bfbyt Weighf)nvent i on.
The present i1nvention, however, is not limted to the follow

n
phar mac eviacinamideo@pgd%);t glpeesin @d i pkenanp (1.0%)| piopilens gb@@h@}o%&conpound of

Formula |, 11, .1 | A, |l ) A 2 xant han m are
bl ended, TBBCEOY d'hf@h&ﬂo}? Qﬂ%f(%’)né?ﬁétﬂfé%ﬂ é@@%ﬁﬁacﬁeﬁ%‘%gjﬁ )h a WO
03/ 04362 T HE0RY R4 ycR B ML 1. 0%F Bosehi beiale (9.6%9PRGIRI | | ne
cel l ul ose and sodi um car boxynet hyl

glyceryl cocoate (2.0%); Glycereth-7 (2.0%); POLYSORBATE-20™ (0.2%); cetyl

ricinoleate (1.0%); glyceryl stearate/PEG-100 stearate (4.0%); and SEPIGEL™ (2.0%).

15 Formulation 3 - Tablets
[0092] A compound of Formula I, II, I, A, ITA or IIIA is mixed with dry gelatin
binder and starch diluent in a 0.1: 1:1 weight ratio. A lubricating amount of magnesium
stearate is added and the mixture is tabletted into 210 mg tablets containing 10 mg of

active aromatic aldehyde.

20 Formulation 4 - Injection
[0093] A compound of Formula I, II, III, IA, IIA or IIIA is dissolved in injectable

aqueous saline medium at a concentration of 1 mg/ml.

Utility and Dosin

[0094] The composition and methods of this invention can be used topically to treat
25 dermatological conditions such as

actinic keratosis,
acne,



cellulose (11:89, 50 ng) in a water/isopropanol (75:25) m xture. Sufficient
wat er /i sopropanol are then added to produce a total volunme of 5 nmi.

For mul at | w0 /04361 eam 5 [ 0090] A conmerci al mneral oil-wacrusmekiB4er eam
base is obtained. To 100 grans of this base, 0.75 granms of a conpound of
Formula I, I, 111, IA IlAor IIlAas a fine powder or liquid is added
with continuous mxing and stirring to24uspend the powder in the base and
yield a cosnetic or pharmaceutical conposition. [0091] This conposition

i ncl udes the foll owllérgic aataonhderadhtivit er (57.6 % by weight); 10 ni aci nam de
(2.0%; glycerin (étogf@eczahgnom p (1.0%; propylene glycol (5.0%;

transcutol (3.2%; .48hQ it §3 59 ; isocetyl alcohol (2.0%; isocetyl
€0 n{%FlS 0% ; 4-ethoxybenzal dehyde (1.0%;

stearate (3.5%; g&
i sostearyl palmta eﬁ%ﬂo% PEG 7 glyceryl cocoate (2.0%; dycereth-7
(2 0% ; POLYSORBATEL. ’(0.2% ; cetyl ricinoleate (1.0%; glyceryl

st ear at e/ PEG 100 shai eaZemp4. 09 : and SEPI GELTM (2.0%. 15 20 Fornmul ation 3
- Tablets ' [0092] itth,conmpound of Formula I, IIl, IIl, IA I1IAor IlIlAis

m xed with dry gel afitant contactatermaikisst arch diluent in a 0.1: 1:1 weight
ratio. A lubricatipgragunt of magnesium stearate is added and the m xture
iﬁ tabletted into rfl%rk%@hﬁﬁas containing 10 ng of active aronmatic

a 8ehyde. For rmul at?: -I'njection [0093] A conpound of Formula I, II,

11, 1A IT1A or rs’di ssolved in injectable aqueous saline rredlumat a
concentration of 12 ?‘Hﬁ‘are@f ity and Dosing [Q094] The conposjtion and

met hods of this i n@é‘ﬁﬂg%ﬁo@dﬁdlﬁgo%rs@@ugﬁg|[E§Ir¥(§}atﬂ®’ tIRga@mtl% r mat ol ogi cal
condi t i oasy siehioaizisg radidtionker at osi s, acne, WO 03/ 043621 PCT/ US02/ 21844
-24 5 10 15 and the like.

[0095] The compositions, both cosmetic and pharmaceutical, can also be used to treat
and prevent sunburn and to treat and prevent other forms of UV-induced inflammation

and damage, and damage from other forms of ionizing radiation.

[0096] In these applications the cosmetic and pharmaceutical compositions are

20 administered topically to achieve a desired cosmetic effect or a topical therapeutic effect.

[0097] In these uses the dose levels or application levels can be expressed in terms of the
amount of active aromatic aldehyde delivered to the skin. For example, 1 to about 5
doses or applications per day, each containing from about 0.001 g to about 1 gram of

active aldehyde can be used.

25 [0098] Alternatively, dose levels can be expressed in terms of the volume of formulated
composition administered. For example, 1 to about 5 doses or applications per day,
each containing from about 1 to about 30 grams of composition containing from about
0.01% to about 10% by weight of active aldehyde and especially from 0.02% to about
8% by weight.



allergic contact dermatitis, atopic eczema, contact dermatitis, eczenm,
erythema, hand eczema, itch, irritant contact dermatitis, psoriasis,
seborrhorwo ®Boasire, rosacea, al opecia areata, danmage fromaTakoarisam,
including UV radiation, IR radiation and any other ionizing radiation, and
the Iike. [0095] The conpositions, both cosnetic and pharnmaceutical, can

al so be used to treat and prevent sumrBPisrn and to treat and prevent ot her
forms of UV-induced inflammtion and damage, and danage from ot her forns
of i oni zj00g9]r Whieatus@hin 4 §G0&ke produbis sechapBuncate lotisn,t the comemahiian afnd
pharmaceuti cal conpositions are 20 adm nistered topically to achieve a

desi r ed ddehwdeican be peset forth gbewpmndahe pWatp@@the@p@ﬁ%éﬁ negdodhdaed|oR t hese
uses the,dose l.evel.s. or.application |evels can be expressed in terns of the
amount ofc AUERI aggm?to&lcgllsggﬁ%%su ¢livered to the Eki n. For exanple, 1 to
about 5 doses or applications per day, each containing fromabout 0.001 g
to about 1 gramof active al dehyde can be used. 25 [0098] Alternatively,
dose | evii030@jan beAdditionaltys dirica theeanomati¢ aldekydes haveebesh dignoieitedtted

e day. CHRCHEHY ABHBkITHA Feps BhEADTES, sudtes Dsd i Sish tgrBuney e R TE on
cont ai ni ﬁ‘&at{n%?/ﬁ%eﬁ&? L&%l?%gteg%ecf/ (0 gn %pél‘ﬂ{éodg} i0f 8Ya ﬁﬁ%r@ﬁﬁvl%@% g?&iuici{@n gf dehyde

and especl a rom ot 0 about o by wel g /043621

PCT/ US02¢y24184¢ks, pafiichBOSAL- Whe Elevatd lévelsofsliial and ethpr optokines steclssarfatain car e
| otion, the concentration of aldehyde can be as set forth above and the
product with apeide ypriewdf daflaremaieny priklitipnsnincluding theumatoid arthritis, septic

shock, erythema nodosum leprosy, septicemia, adult respiratory distress syndrome

10 (ARDS), inflammatory bowel disease (IBD), uveitis, damage from ionizing radiation
and the like.
[00101] The relationships between these cytokines and related materials and the

inflammatory processes are described in more detail below at "Biology and Testing".

[00102] In the case of transdermal administration to treat such inflammatory
15 conditions, one can administer a quantity of composition to a surface area of skin
suitable to achieve an active aldehyde concentration in the systemic bloodstream of from

about 0.5 to about 1000 micromolar and especially from about 1 to about 500

micromolar.
[00103] Injection dose levels for treating inflammatory conditions range from
20 about 0.01 mg/kg/hour to at least 1 mg/kg/hour, all for from about 1 to about 120 hours

and especially 24 to 96 hours. A preloading bolus of from about 0.01 mg/kg to about 1

mg/kg or more may also be administered to achieve adequate steady state levels.

[00104] With oral dosing, one to five and especially two to four and typically
three oral doses per day are representative regimens. Using these dosing patterns, each
25 dose provides from about 0.01 to about 10 mg/kg of the aromatic aldehyde, with

preferred doses each providing from about 0.01 to about 5 mg/kg.



the intensity and duration of sun exposure. [00100] Additionally, since the
aromati ¢ al dehydes have been discovered to 5 effectively inhibit the

rel ease oWwaooostoakdzmes, such a IL-1a, such conmpounds are usafaa/usoonis4tsreati ng
di seases characterized by an overproduction or a dysregul ated production of
cytokines, particularly IL-la. Elevated levels of IL-1 and other cytokines
are associated wth a wide variety of -2@afl ammatory conditions, including
rheumatoid arthritis, septic shock, erythema nodosum | eprosy, septicem a,
adul t redporesjory ditstaresatis yiddhyire cidbé ARDRjstered b drnsalosctivbapelt odi sease
(IBD), uveitis, damage fromionizing radiation and the |Iike. [00101] The
rel at i ondheypeandes wdeipisiaied i coprbiratioasvighethepfganisd nateri al s and t he

i nfl ammat ory processes are described in nore detail below at "Biol ogy and
Testing”. [00102] In the case of transdernmal administration to treat such

i nfl amratmbmquaﬁdqt@gm;%i ons, one can adm nister a quantity of conposition
to a surface area of skin suitable to achieve an active al dehyde

concent r 400H}6]i n t hEhesgrampidsandIhdsoa sumbemeion Vifrostudies tn ingesigas thoout 1000

m cronol ar . and _.especjally fr bout 1 to about 500 m.cr.onpl ar 00103
ot orbigLar eSS flaBhyls o Bk RatpusinliRmaRGEY pRGRser e SRl dior K 20
about 0. ] o) . to
about 12 &tdg%ﬂsi%%ﬁg{ ué%agle%}ug}m?/}s%sﬂf&?(gmggﬂﬁgﬁ#{{sb.iasg\b%lr %tf’%g%l}ia‘r?g‘b%%?tiiedo from
about 0. Gilelhgy RFPtlomahoceitteslandniyé kgkar T-oelt derived clldineb&hadwvivost ered to

achi eve adequate steady state |levels. [00104] Wth oral dosing, one to five
and especrpgpeRtGysedtorassass tepntiyinflammaipry agfidtespihe gkishydesaverelay ar e
representat| i i i N o] rovi des
£ om apoutiepel it FEATor AR KhOFRAe ALl el SRR ol bl AL0L, Po
doges eacRpRtoné diéds fifveeaif dhtafodds idfinalsidn. 5 no/ kg. WO 03/ 043621

PCT/ US02/ 25844 -26 [00105] The aronmatic al dehydes can be adm ni stered as

the sole active agent or they can be admi nistered in conbination with

ot her ag Bi ol and .Testin 00106] The exanpl.es include a nunber of
" v e 100 e 1 JT DG 3 HeCkin 5 CHIRHFRGEER EREGE BATIGRPUSS (o b ock
various i 0 e [ “{[Ptﬂﬁﬁ ry
human kersg{elhn cyp’egﬁégﬁ%’e?ﬂ%ﬁ #’iatﬁao Isgiisﬁf ﬁ‘gg{el%"ys ral ﬁgesﬁf;\?lgi ngghea%%{ags@d as
wel | as THodlflownoe et g drinfliduaation, kadreaked ehdcuthe pesmeehbilél ) the infigratibhefi n
vitro

cells from the circulation into the tissue, and the release of soluble mediators including
15 cytokines, prostaglandins and chemokines. Skin inflammation can be triggered by: 1)
infection caused by bacteria, parasites, fungi, or viruses, 2) injury resulting from
physical trauma including burns, UV and ionizing radiation, 3) contact with chemical
irritants, and 4) exposure to a foreign body such as an allergen which triggers an

immune response.

20 [00108] Inflammation can be characterized as acute or chronic. Acute skin
inflammation can result from exposure to UV radiation (UVR), ionizing radiation or
contact with chemical irritants and allergens. In contrast, chronic inflammation results
from a sustained immune cell mediated inflammatory response. Acute inflammatory
responses are typically resolved within 1 to 2 weeks with little accompanying tissue

25 destruction. Chronic inflammatory responses, however, are long-lasting because the
antigen that triggered the response persists in the skin. This leads to continued

recruitment of immune cells into the tissue, particularly T lymphocytes, which then



experinments used to assess the anti-inflammtory activities of the

al dehydes were selected on the basis of current know edge about the skin

i nfl ammat woyspaseess. Fig. 1 10 depicts the events invol vetT/usoentisameous

i nflammation. [00107] Inflammation in the skin is characterized by itching,
pai n, redness, swelling and, frequently, rough and flaky skin. These
synptons result fromchanges in bl ood2¥1 owto the site of inflammtion,

i ncreased vascul ar perneability, the mgration of <cells fromthe

ci r cul at poxluceaml $cdoecte hipghueyelnofimhmeinflaineseryohediatbrsh Garomd inftapmsationc | udi ng
15 cytoki nes, pr q%t aggl andi n and chenoki pnes. Skin inflanmation can be

tri gger elfadyto significa aud isepous TS desFuEi® er i a, parasites, fungi, or
viruses, 2) injury resulting from physical trauma including burns, UV and
ionizing radiation, 3) contact with chemcal irritants, and 4) exposure to
a forei grog109y sucRepsrdisis of thersgamlustihathripgdrg el aarncuierorheoniesponse. 20
[00108] Inflammati on can be characterized as acute or chronic. Acute skin

i nf | ammatencops inflasematory raspensepde dnitiak gyewyy apesilar apd pIg\sRPWN| B Aligliregy

radi ati on or. ntact w.th.chemc L1t ant n .1 ergen | . contrast,
cheont o Rt Zmiaeearing St SNETRE v Koo By Rl R e &

i nf | ammehRsdncE OMMARTG tokhddtificthdihy MERL hNlammaRRP BFPRIne! Buéitdkaal (1y.-r esol ved
within 1"to 2 weeks with little acconpanying tissue 25 destruction. Chronic

i nf | ammat hrihese sgisrdssproduoceeTenor Neaosio FgetbaSXNFar) bad puestaglindin EAt i gen t hat
triggered the response persists, in _the skin, This |eads .t.o continued

recr ui t mefeESD- P gausey yasogilatign of bloodwessels near thestfe gt igiugy #ddlfbeyt es,
which th 033/ L - : j evel s
of many :ﬁ%{%/ﬁg?gnég gé&% |§2—%@Q§é§$§%§gm§%#ﬁgﬁgﬁﬁ g?lénl &Pgagfc(\f?%:fgmg? ﬁlnél cant

ang seri pain, The pri@ciPaISictiv lof MNF-§ QO 0@t reReode pratstion of fdhesion mdletsildshat
triggers either an acute or chronic cutaneous inflammtory response, the
initial endhmsurfce ofendatheliahpadllsdiningebtoddnvessel ridwseadhesing molecplasgger i ng
stimuli, such as LN radiati.on, induce keratin tes. in th Ki n . produce
var! ous' & fotereuPRdRt ey el ALiRe s FORmETre dnhieh el
(1L- 1) . (JTheRS 15 tld SnBhRfuR, afeG&t TkiRhn NaE kO HeSdifRAL R (mbY&frer?) ofheke
prostagl andin E2 (PGE-2). PGE-2 causes vasodilation of blood vessels near
t he sit ecdls froiuhy ciandatidsand intocthe gissre. Inéd prediwed by ikeyatinbcgenisinds/toner ve
endings resulting in the sensation Qf jtching and 10 .pain. The princi pal
adfi on ofPeEMEe recemorsn Hbroblasts vyifhdn B’Fc?{%‘@ S B aGHVaehY ?%‘ngﬂﬂ&é’@&fs et on the

surface ?Jadg{} It Ddhdifn &%ﬂxﬁz ﬂﬂo[lhﬂgnﬁlg&)r}b LORd, uRASKiRose FOEEB RS NESE ON

nol ecul es™a
and IL-6. IL-1 also binds to specific receptors on mast cells resulting in the production

and secretion of histamine (which also increases nerve ending sensitivity), cytokines and
other inflammatory mediators. In addition to responding to keratinocyte-derived IL-1,
20 fibroblasts can also be directly activated by the triggering stimulus (e.g. UVR) and this
further stimulates the expression of pro-inflammatory genes resulting in the production
of PGE-2, the chemokine IL-8, as well as collagenase-1 (MMP-1). IL-8 stimulates
diapedsis (chemotaxis, movement) of neutrophils, monocytes and ultimately
lymphocytes from the endothelial cells where they have attached as a result of the TNF-
25 o induced increase in adhesion molecules. Once in the tissue, neutrophils and monocytes
produce additional cytokines (IL-1, IL-12), and chemokines including monocyte
chemotactic protein (MCP-1), a potent chemokine that accelerates the movement of
monocytes into the tissue and helps transform them into macrophages. Mature

macrophages in turn produce a variety of matrix metalloproteinases (MMPs) that



as anchors within the bl ood vessel allow ng i mune cells noving through the
circulation to attach to the endothelium an event that can lead to the

di apedsi swonwaesent ) of these cells fromthe circul ati on rPOT@USORR KB4 he
tissue. IL-1 produced by keratinocytes binds to 15 specific receptors on
fibroblasts within the derm s and activates signaling pathways that |ead
to the induction of many pro-inflammat-88y genes, such as those for COX-2,
IL-8 and IL-6. IL-1 also binds to specific receptors on mast cells

resul ti ndedgradd émrapeibidaccmiimix pratethssmdris edue thhisgergth nelastiedty ahd al so

i ncreases nerve ending sensitivity), cytokines and other inflammatory

medi at or tickngssofdhe Sl§H- t o responding to keratinocyte-derived IL-1, 20
fibroblasts can also be directly activated by the triggering stinmulus (e.g.
UVR) and this further stinulates the expression of pro-inflammatory genes
resul ti ngo1mQt he prowy sifladiinatofy fReonde is Meinelvgsdntyi e cbhtithedpsesentd ofas

col | agenase-1 (MW-1). IL-8 stinulates diapedsis (chenmotaxis, novenent) of
neut r ophih gntigenrindhe gdn anis the casgayidh ghronip wpd destructive colaneays disaass egh al

cell s where they have attached a result the TNE 25 induced i ncrease
5adhes RoRERS i SOPREAT i Dereoats of b ePfash tould AT ald
produce ghid) freQfigle GMLAIHREGNE htivhied! FhikZktivaith EARTEKhSDIEHIUE N9
nonocyte chenotactic protern (MCP-1), a potent chenokine that accel erates
t he noveowokines suchras AVE-@s manboyte kkerhotasticepratedn-h MIsP- y,dhsd , diLAi 2, adh i nt o
macr ophages. Mature macrophag?s iin turn produce a vari et ﬁeOf mat ri x

met al | opPée&TARYedNE IPsReleass saysss e Y- Tpehagstss to proliferategragidly 5 de
t | i i : ticit d
Ehi cknes St plida  wRlerfha 3t Afhahel Bréyifl o M Sl M mtoR? [ 11 BY 00

by ot he cafeliafdtedTivse s€84ed produer farthérartivat nideeopiliges, ascruis nidnecyrese with
chronic and destructive cutaneous di seases such 5 as psoriasis and atopic

der mat i t insreast sspe destsacsing and taush acephrpigd and goewyroiled rprdafskia aells, ent er
the tissue sit nd becone . activated. This tivation. leads tq the

pr oduct | BiFtGIany FEONPREOSS Aok raeiirerapougadoiyn Il edpte's: n- 1
(MCP- 1), bhhih- Renihd-add scafifl of tHARE £ 88 Kératihbytes movelpREF b e sheadetiyes t he
T-Iynphogytes to proflfe ate rapidly and to produce a w de range of

cyt oki nesflakgrafiit. fFufrthet,cthes rapidi stedtimg dfrkketaimeytes 3t theé sunfatic apopsomisescthe

rel eased products further activate macrgphages, ectﬁ%it nocyt es,
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of skin cells, particularly keratinocytes. The result is pronounced skin
i nflammation with redness, pain, itching and scaling of the skin as the

ker ati nogo(i1¢$] Move A @hiby fin@ing e isiihirAa®nai ¢hat cells in the skin respond to

inflammatory stimuli by activating either one of two intracellular signaling pathways (or
in some cases both pathways). These pathways are commonly referred to as the Stress
Activated Kinase (SAK) pathway and the NF-kB pathway. The SAK pathway leads to

20 the activation of the AP-1 transcription factor, which then binds to and activates several
inflammatory genes including COX-2, IL-6 and MCP-1. Activation of the NF-kB
pathway results in NF-kB protein translocation to the nucleus and activation of NF-kB
driven inflammatory genes such as IL-8, MMP-1, TNF-« and the adhesion molecule,
VCAM-1. Interestingly, many inflammatory genes including IL-1 have promoter

25 elements that bind both AP-1 and NF-kB transcription factors and are thus regulated to
some extent by both signaling pathways. The Cutanix screening assays are designed to
determine which pathway is blocked by the compound under investigation, or if both
pathways are effectively inhibited. A compound with the capacity to block the

transcription of inflammatory genes regulated by each of these pathways will likely



"flake off". Further, the rapid shedding of keratinocytes at the surface
conprom ses the 15 barrier function of the stratumcorneumresulting in

wat er | oswoansdh4stzy skin. [00111] A conmon finding in infl aamadoonisss t hat
cells in the skin respond to inflamuatory stinuli by activating either one
of two intracellular signaling pathways (or in sonme cases both pathways).
These pat hways are commonly referred t@8%9as the Stress Activated Kinase
(SAK) pathway and the NF-kB pat hway. The SAK pathway | eads to 20 the

act i vat i provafe digréfiddi inti-isfeswmatptyi efifectsawhen appliad ¢dpitdiyn For math pudatived
activates several inflamuatory genes incl udi,n%, COX-2,. IL-6 and MCP-1.

Act i vat i el-Brlapyeatagy. qompoyad Gogsideraton ghenpitiaBSCIEGRiRg RIAgFdRs| ocati on to
t he nucl v.at iion: of - K ' .nf.l ammat ory genes such as

I L-8, M\/%H-%e Ea(glﬁ glr?gtgpﬁ‘gmgc}ﬂgg} éé%sr% iéﬁéegp%r%tﬁBVCAM 1. Interestingly, many
inflammatory genes including IL-1 have pronoter 25 elenments that bind both
AP-1 and NF-kB transcription factors and are thus regulated to sone extent
by both signalling pzibitiag se Whéum@n&filk-ls@ﬁegﬁﬁi’gmaléggy@ Eeteadeeadipned t o
determn i ch pat hway is bl ocked by the conpound under investigation, or
i f Sbot h 5‘6‘3@8&&?@‘1‘@#&%@1@6%91&985/@31 nhibited. A conpound with the capacity
to block the prans i&%ih%ﬂ)egéroﬂﬁﬁtioﬁm-z HENER tregid|dRbRS fibtoBiasl, of these
pat hways wi |l Tikely WO 03/ 043621 PCI/US02/21844 -29 provide significant
anti-infl ammaBory &ililkithg thehinduciopl af RGE-Bin db} tyeatdebfibmblktsput at i ve
anti-inflammatory conpound under consideration the initial screening
program concentrates on the followng target sites for intervention: 1.

| nhi biti pr o i - - 2l . yl
sphor bol [URHLEE: o ¢ BEGREE Bpebe el Pauisy ol sbin EMEBAREARCY
PGE- 2 i ngi¥ight, spadifich HUVR! rafliaBo®the de@rminalitdbPa tomodndes atityabibistkof
PGE-2 in IL-1 treated fibroblasts. [00112] Because one of the nobst common

atbi vat othe infuction wfipné-inflammatory PGEsUbY UYR in by kerativaeyios andefibrabiagisi on,
the determ natiorl of gfcon%({)/un 'S abi“?f to glo g 10, t he induction of
r o- 1 nif | SRRGEBIy ipeseabliss) SRS e Se5ERng afaserh dn pidiiomn beer s B8 ast o

repr esent QPG lofibh fridge édhtécli‘,%viﬁlcéh%gﬁ'égﬁ‘i}ri?irﬁé:@lsﬁlcr chsafdidsk OF.

because skin inflanmationis often triggere y contact with chem cal

i rritant $Par, vlitleisdeosn tb hegges eandhflaniimdtorywnéspbnsesin kinosiin t providegger an
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inflammation and is rapidly induced by an inflammatory stimulus, such as UVR,

determining the ability of a potential anti-inflammatory compound to block either the
production or action of IL-1 is a critically important initial screening study. As shown in
Figs. 1 and 2, by blocking IL-1 production from keratinocytes, not only is the activation
20 of fibroblasts suppressed but the activation of mast cells is also blocked thus preventing
the release of histamine and other inflammatory mediators. Furthermore, inhibition of
IL-1 production in the skin would prevent the activation of a large number of
inflammatory genes that are stimulated solely by IL-1. These include COX-2, MMP-1,

and a variety of cytokine and chemokine genes.

25 [00113] For all of the initial screening studies described herein, cells in culture are
exposed to the appropriate agonist, (i.e. UVR, TPA or IL-1) and then incubated in

medium for 24 or 48 hours in the presence or absence of the compound under



inflammtion and is rapidly induced by an inflammtory stinulus, such as
WR, determning the ability of a potential anti-inflammtory conpound to
bl ock ei t Werostoass21 pr oducti on or action of IL-1 is a criti cadi/ySoenpaut ant
initial screening study. As shown in Figs. 1 and 2, by blocking IL-1
production from keratinocytes, not only is the activation 20 of fibroblasts
suppressed but the activation of mast 8841s is al so blocked thus preventing
the rel ease of histam ne and other inflammatory nediators. Furthernore,

i nhi bi ti tvestigatibh- At P4 anklid8-hour fime pbintss knediwn dicn freccelints tehwvadtnd/at i on of
a large nunber of inflammatory genes_ that are stinulated solely by IL-1.
These i nétsayrsl foog mmberp! [nilangpaory pedipters bHELEA oki ne and chenoki ne genes.
25 [00113] For all of the initial screening studies described herein, cells
in culture are exposed to the appropriate agonist, (i.e. U/R TPA or IL-1)

and t hen[gg1a4pat edOnly e\%ﬁﬁgwmrﬁ@moc&fbairdfﬂﬁotl@wc&uisftambevepé gsednaet or absence
of the conpound under 03/ 043621 PCT/ US02/ 21844 -30 investigation. At 24

and 48- htoomortalzedelldings, fior thewnerdening stuthese dhe 415¢ of nenmin) eellsafiem the skifed f or

a nunber ., of infla t or,) diators by. EL] S 001 Onl.y.pri

kePat i noBTESeH e%ﬂ@ﬂf%gﬁt E%SPﬁS g“l‘)P%/ﬁ”nvé’r A?lg[eﬁ%ﬁﬂer%‘?dl&?mﬁfszoéd cel |

i nes, for,: i i : use of normal cells fromthe skin 5
2ig{icRRRD Ay sty

i ncreases “the pr ity s fromin vitro studies will be
predictive of effects of a given conpound when applied topically. [00115]

Al dehydes that are found to conpletely (100% suppress PGE-2 induction at
a concent®MdSbn of Aldehydescthahae dpungl to] cogpleiely (ng'%) mfﬁétpég'? cﬁ,\gpgn

expor | moft L Lot G1at B L it Bl HAUW TR HHERGE dffe, |\
variety ?éspoﬁ%@md-féﬁﬁnclﬁﬂinhHhéfdll&d)iﬂg?%qhaﬁdembﬁﬁMemdi ators in

keratinocytes and fibroblasts including IL-6, TNF-a, IL-8, and MW-1. 2.
AsSessnent by 1ELI SAssfssmentdrypblLlbdt ef abompeund!soattilitydR blaek aprasigticef on  and

e oL PR ST S e o) AR R i TR "2 2,
RPa (1 baR e TR A o Get ermine i1 &  compound s
acting at the2gene AsesssientchysSERISAcsBa ttrapawntd svattilityab bégeéahé producidrammat or y
?E? is :sr}D:mrr(liJ l@e?ctre(:at?onbo% irel%(lgrgrsng{o?y ?I{ed(i:a(tacl)rls %ytrgo%%gltieg l(J'IS‘HIF%— Orrrlliorsl(gcsyté lri]r(1:<=,|)Udi ng UK,
15 stimulated by lipopolysaccharide (LPS) and by T lymphocytes (Jurkat cells) stimulated
with an antibody ligand that activates the cells.
3. The use of RPA (ribonuclease protection analysis) to determine if a
compound is acting at the gene level to suppress the activity of specific inflammatory
genes stimulated by exposure of cells to various agonists including UVR, IL-1, TPA, or
20 LPS (lipopolysaccharide). Cutanix has developed a customized RPA "cocktail" for
keratinocytes, fibroblasts, T-cells, and monocytes to simultaneously measure the
expression of cell-type specific inflammatory genes in cells stimulated with UVR, IL-1,
TPA or LPS in the presence or absence of the compound under investigation.
4. The use of microarray gene analysis to simultaneously examine the effect
25 of any compound on the expression of more than 5,500 genes specific for cells present

in the skin. The gene arrays used were purchased from Research Genetics and provide

read-outs on genes known to be expressed in the skin.



20 LPS (i popol ysaccharide). Cutanix has devel oped a custom zed RPA
"cocktail" for keratinocytes, fibroblasts, T-cells, and nonocytes to

si mul t aneowsd3y4smasure the expression of cell-type speci fRa/usvehassswat ory
genes in cells stinulated with UV/R, IL-1, TPA or LPS in the presence or
absence of the conpound under investigation. 4. The use of mcroarray gene
anal ysis to sinultaneously exam ne the3éffect 25 of any conpound on the
expression of nore than 5,500 genes specific for cells present in the
skin. Th¢0aIdee arr dhs aldehgdessrar spppredsesmanier @fpRe sfanoiatGeonatdie®ran

provi de _read-outs on genes known to be_expressed in the skin. W 03/043621

PCT/ US02/F3g.gaidentifies some1ad|thergenty thatare dikely dphibitedhbw the aldehydesein vayo

pro-infl i s and Fig. 2 identifies sone of the events that
ar e |ikew3%ﬁhggg"%§%he al dehydes in vivo (shown by the circled X).
EXAMPLES 5 [00117] The foll ow ng exanples are provided to further describe

the invention and are not intended as |imtations on the scope of the
i nvention which is defined by the EXMBEES cl ai ns. EXAMPLE | [00118] An

initial i Ltro experipment was conducted. to d nstrat.e the activity of
105 ho attie] ¢ ar GBRy oS ne SRRBRGH aif-aiD gy b orfion apeibe 1ok g ¥iuypn ant
adm ni st : i t St : skin

i br obi agr e AL aRE AHhAhs o Pbe O e P R B et B e 60, 000
cel | s/ welappended claine cul ture nedium and | eft overnight to attach to the

di sh. The next day, nediumwas renoved and replaced wth 15 fresh nmedi um
containing either 1 %ethanol as a diluent control, IL-1 at a concentration
of 500 picograns/m, or IL-1 plus 4-EB at either 250M or 500M Cells were

i ncubated for an additional 24 houEXAMPLEt1 this tine, the nmedi um was
removed and assayed by. ELI SA for the presence of PGE-2 in the culture

medi um THI8ksul t Sshiial 2 Waio qxperimgnt asoadyctedtor dampnshaiedhs ectivity SEe- 2
(gontrol = / el s; -1 T 12y P£Bn : L§)s s ver, cells
(et oo W HOBRAL ARG ot bahalpies O AFROPY LRRIGRY biniBARIE O
t he | L-1phaemebut@al of PGE-2. EXAMPLE 2 [00120] In vitro experiments were
conduct eg to denonstrate the activity of 3,5 di-

[00119] For this experiment, human skin fibroblasts were seeded into 12 well
culture dishes at a density of 80,000 cells/well in tissue culture medium and left
overnight to attach to the dish. The next day, medium was removed and replaced with

15 fresh medium containing either 1% ethanol as a diluent control, IL-1 at a concentration
of 500 picograms/ml, or IL-1 plus 4-EB at either 250uM or 500puM. Cells were
incubated for an additional 24 hours and at this time, the medium was removed and
assayed by ELISA for the presence of PGE-2 in the culture medium. The results show
that IL-1 caused a 17.8 fold increase in PGE-2 (control = 727 pg/10° cells: IL-1 =

20 12,976 pg/10° cells). However, cells treated with either concentration of 4-EB showed a
complete inhibition of the IL-1 induction of PGE-2.

EXAMPLE 2

[00120] In vitro experiments were conducted to demonstrate the activity of 3,5 di-

tert-butyl, 4-hydroxybenzaldehyde, ("DTHB") as a topically administered

25 pharmaceuticals.



tert-butyl, 4-hydroxybenzal dehyde, ("DTHB") as a topically adm nistered 25
phar maceuti cals. WD 03/043621 PCT/ US02/ 21844 -32 [00121] For this

experi menwo ¢siasaz1 ski n fi brobl asts were seeded into 12 welHCT/wsoki4e di shes
at a density of 80,000 cells/well in tissue culture nmediumand |eft
overnight to attach to the dish. The next day, nmedium was renoved and

repl aced with fresh nmedi um containing-3rther 1 % et hanol as a dil uent
control, IL-1 at a concentratioh 5 of 500 picograns/m, or IL-1 plus one of
t he corrpcli(lﬂldﬂ] underFor mMeskpeJanemnhmnamskmcﬁbuﬁﬂr&tstsammrseaied]intolm wBld or 100

M Cells were jncubated for an additional, 24 hours I3|qc}lqﬁ}at H}F‘%Et t he
medi um wEbltwig fithes abh densdty A4F 89,400 cells/grlliip fissug culipresppdamynd 2in the

culture h L- rease
T b 2 vt od B dhe Bt Bl wh R e kg RS rénS o rebBedh WRECER0R,
of DTHB tfresH medithRXdienas! deky de étfléndi_:B h.dilaes cohevl) 1L & gcondEntvdtionei n t he
percent inhibitions are as follows : 4-EB, 100% 6% and 10% at 501tM 10M
and | M oDFPBpicogeamsiml, 490 [Lahglug oge of éhe ®omound\Inded iMUBti@iOVRLE 3 15

o hunm RO bi s Holdh. a8 Gellarilh istbiE Jorihedipmeh 2t pplsf°P oo
I nducti ony, fa%@%‘:fl%e ik Mﬁﬂlv@s%&g%cﬁﬁldo/ﬁsgiyeﬁ lﬂgﬁAzfo'r MRSk @Re 3F 50 M

and bl ocke % at a concentration as low'as 10M The results of the

st udy ar @GE-2\n dedcudtuaghiedain. yThereil. shdw. th#JLEXéduBbdEa 4 th @A MW inSreasd ar i n
vitro studies as those described in Exanple 2 were run using human skin
kerati noé‘}ipéﬂg.'z-‘l'he experinental set up was the sane as descri bed for
Exanple 2, but replacing IL-1 with tetradecanoyl phorbol acetate (TPA) at a
concentration of 32 nMas the agonist. Sanples of 3,5-Di-tert-butyl, 4 25

hyidy oxy bgogegehy derHeldbled irbsute BE emareabbmpﬁrn%‘ thelabhﬁl‘:y 3ODTHB t00f- 100 M
were tested. The results show that TPA cause fold increase in

PGE- 2. Hethoxgbenzaldeksaten@AERMW) 1 4re Sie1n i bigk S8 M@Erezn ﬁmmnt gmilyjiong areeast
50% The detfae s B3 Yob%, 0, O34 628550 10nRe4aad Bk, TPRHB 100%, 44.4%

and 3.3% at 50pM, 10uM and 1uM.

EXAMPLE 3
15 [00123] Subsequent studies were carried out to determine the dose-response of
human skin fibroblasts to 4-EB. 4-EB completely blocked the IL-1 induction of PGE-2
at 100pM, blocked 82% of the PGE-2 induction ét 50 pM, and blocked 35% at a
concentration as low as 10uM. The results of the study are provided graphically in Fig.
3A.

20 EXAMPLE 4
[00124] Similar in vitro studies as those described in Example 2 were run using
human skin keratinocytes. The experimental set up was the same as described for
Example 2, but replacing IL-1 with tetradecanoyl phorbol acetate (TPA) at a
concentration of 32 nM as the agonist. Samples of 3,5-Di-terz-butyl, 4-

25 hydroxybenzaldehyde (DTHB) in concentrations of either 10, 50, or 100 uM were
tested. The results show that TPA caused a 3.5 fold increase in PGE-2. However,
treatment with DTHB blocked PGE-2 production by at least 50%. The detailed results



of studies conparing DIHB to 4-EB are shown in Fig. 4C. The percent
inhibitions are as follows: DITHB, 87.9% at 10M 4-EB, 94.9% and 79. 9% at
100M and 9@losMu3EKAMPLE 5 [ 00125] Subsequent in vitro expadmesiwlisser e
conducted to denonstrate the 5 activity of other aromatic al dehydes
conpared to the 4-ethoxybenzal dehyde, ("4-EB") as a topically adm nistered
phar maceuti cals. The conpounds tested re 2- ethoxybenzal dehyde (2-EB),

3- et hoxybenzal dehyde (3-EB), and 4-net hoxybenzal dehyde (4MB). [00126] For
thi s expef studies companimg DAIHB td BrIob laxstho winein d¥ig e4(d e d be iperceninpudlitfions e

and 1'ef t SoUTSGRIES. B0t O8NEHEEH: SO ARl A% abliUMEantaieE emoved
and repl aced vvlth fresh nedi um containing either 1 % et hanol as a di | uent
control, IL-1 at a concentration of 500 picogranms/m, or IL-1 plus one of

t he conpounds under investigation entration of 1, 10, 50 or 100
M Cells were incubated for an addﬁkﬁgﬁgﬁﬁgﬁ hours 15 and at this tinme, the

medi um ve p@hh§ﬁf -2 in the
cul tur eW@P gﬂ? eS;El ?%gg?[ﬁsﬁ%oév)vé{x hat -Vgérgtgglgd]%i&stg oglgtrz%tg i ncrease
I N5PGE- 2 activafyladthdredromatic aldehylet comparas ts ﬂxevmemoxyﬁeﬂzaieélgzﬂé SU4EBBNlat s of

Fig. 4A) are as follows: 2-EB, 82.9 % and 58.9 % at 100M and 50M 3-EB,
41.2 % aAdopically adnaipistered plyamasgusials 5 Thappmpopgls te%tecsww 2400M [00128]

Caduced BoSlSmRtR Rty b ARt A bR RRAE e, dpl Bih el dehdas,

shown in¢Ng). detailed results of Fig. 4B) are as follows: 4-MB, 13.6% and
16. 2% at 50M and 10M WD 03/ 043621 PCT/ US02/ 21844 -34 EXAMPLE 6 [00129] In
vitro experinents can be conducted to denonstrate the acti vity of the

T R i B R B R e S B e
g%gul tur ey iisishe gwd&% CE%O%O%@HQ%%?&%%‘@%M ediliBSHA 16! ture nmedium

| eft overnl o att to the dis renove the nedi um
and repl a¢ernight Ino atiach b theedishunToe neai day Dghedivih s ﬂerﬁ(oxeﬂraadabpla@davm | uent

control, fr|e|§h Ilnezcilzunii cgr(ljtgl(rzlfnrzgt erltzlilte; (1)% ethanol as a diluent control, IL-1 at a concentration
of 500 picograms/ml, or IL-1 plus one of the compounds under investigation at a
concentration of 1, 10, 50 or 100 uM. Cells were incubated for an additional 24 hours
15 and at this time, the medium was removed and assayed by ELISA for the presence of
PGE-2 in the culture medium. The results show that IL-1 caused a 4 to 22 fold increase

in PGE-2.

[00127] Percent inhibitions as shown in the detailed results of Fig. 4A) are as
follows: 2-EB, 82.9% and 58.9% at 100uM and 50uM; 3-EB, 41.2% and 42.6% at
20 100uM and 50uM; 4-EB, 81.5% at 100puM.

[00128] Concentrations of 10 or 50 uM 4MB did not appear to inhibit the IL-1
induced production of PGE-2 in the fibroblasts. Percent inhibitions as shown in the
detailed results of Fig. 4B) are as follows: 4-MB, 13.6% and 16.2% at 50uM and
10uM.



of 500 picogranms/m, or IL-1 plus DTHB at either 250 Mor 500 M Incubate
cells for an additional 24 hours then, renove the nedium and assay by

ELI SA f or wiohws/0d8s2pr esence of PGE-2 in the cul ture medi um HEGANORE1SA4 [ 00131]
Simlar in vitro studies as those described in Exanple 5 were run using
human skin keratinocytes. The experinental set up was the sanme as descri bed
for Exanple 5 but replacing IL-1 with3#etradecanoyl phorbol acetate (TPA)
at a 15 concentration of 32 nMas the agonist. The compounds tested were 2-
et hoxybenzal dehyde (2-EB), and 3- cEKAMBERAnl dehyde (3-EB) and 4-

et hoxybenzal dehyde (4-EB) in concentrations of either 10, 50, 00 M The
results [QH3M t hat —’T—W@c%l%@ﬁleat@agW@P%dqcﬂﬁrteﬁ@opwqi@e?wm\é@

treat men oducti on by at | east
505 20 T A C DITEERE « FATRRl A b e B 000 T ed”r sl £ o
in Fi g 5 are as follows: 2-EB, 83% 76.6% and 55.2% inhibition at 100M

50M and 10 /LM 3-EB, 76.7 %and 57.7 %at 100M and 50M 4-EB, 94.9 % and
79.9 % a[001160]\/l and Fos@Ns empenivmnk lgnza skiofibablass shewldrbeisaedadrato 12 well

dose-res onse human skin f sts, to.DTHB X i ment s detail ed
above _ca Bt ens’l‘ﬁé’fghglgﬁtce ?/Wﬁq’l-%uﬁ]fﬁtcu tgrea{ﬁ%(t taéldﬁ? e cells
fol | ow ”%véﬂ%f? kg &t LA5H ek GRPUITHe RExi\BY | Rehdveqne ARRaMm 2RPrdMdce wiaM VO
03/ 04362 USOZ 21844 - 35 EXAMPLE [00134] In vitro experinments were

conduct efretlonedivonsontainegt dithen ¢ %i athanpl a$ a dlluem rcomsolo fL-drasmetoncerditatiemy des as
a topical lf%@,adm ni stered pharnmaceutical s. onpounds tested and t he

measur ed of 880 picogeams/ M| The kBlup P at gtheg,@éO ﬁ%ﬂh 580 yMeJRrebats Selisn Fi gs.

8-11. Th da I

i ude 1ot Rtjoge 3¥ Ayt b R B L 4o ek B IS AR B8, 02 e
hygan Skbfbséﬁ&r&mmqnwgﬂﬁﬁ@ﬁﬁﬁmnﬂto 12 well culture dishes at a
density of 80,000 cells/well in tissue culture nediumand |eft overnight

to attach to the dish. The medi umwas then replaced with PBS for a
chal lenge 10 with either UV-light or with IL-1. After irradiation or
introduction of IL-1, the PBS was EXaMmPEH And cul ture medi um cont ai ni ng
the appropriate conpound (or DVSO for

[00131] Similar in vitro studies as those described in Example 5 were run using

human skin keratinocytes. The experimental set up was the same as described for
Example 5 but replacing IL-1 with tetradecanoyl phorbol acetate (TPA) at a

15 concentration of 32 nM as the agonist. The compounds tested were 2-
ethoxybenzaldehyde (2-EB), and 3-ethoxybenzaldehyde (3-EB) and 4-
ethoxybenzaldehyde (4-EB) in concentrations of either 10, 50, or 100 M. The results
show that TPA caused a 3.5 fold increase in PGE-2. However, treatment with any of
these compounds blocked PGE-2 production by at least 50%.

20 [00132] The percent inhibitions as shown in the detailed results in Fig. 5 are as
follows: 2-EB, 83%, 76.6%, and 55.2% inhibition at 100uM, 50puM, and 10 uM;
3-EB, 76.7% and 57.7% at 100uM and 50uM; 4-EB, 94.9% and 79.9% at 100uM and
50uM.

EXAMPLE 8
25 [00133] To determine the dose-response of human skin fibroblasts to DTHB,
experiments as detailed above can be performed. The amount of DTHB that is added to

the cells following the IL-1 dosing should be varied from about 250 uM to 1 uM.



controls) was then added and the cells cultured for an additional 24 hours.
At that time, the nmediumwas renpbved and assayed by ELISA for the presence
of PGE- 2, WioLe3bg3d2i-6, 1L-8, or MW-1 in the cul ture nedi war/d3ve2isavel s of
protein in the conditioned nedium 15 were neasured and reported as percent
inhibition relative to diluent controls. IL-1 Challenge [00136] On the
second day, the medium was renoved and3feplaced with fresh nedium
containing either 1 % ethanol as a diluent control, IL-1 at a concentration
of 500 picograns/m, or IL-1 plusEKAMBEEt9he conpounds under investigation

t trati 20 of 100, 10, 1 M UWV-light Chall 0137] On
? heasgggﬁﬁﬁééﬁ, ! ? Rén Wmowmnﬁsmgé@ldgﬁ@dﬁggpéggﬁrm ﬁw aﬁﬁ%@h&o $BS % or
i di at | i . i El-adi i . f UVB. UVB 25
T o b TR BB F LB Bahi B pRGMe BB Tl LB, U 2

t hr ough té&@pourdd sestdd dddetheulehsured rdsuld aeasbulatedirdBig. 6pahd kicvn out the UVC
radi ation. After irradiation the PBS solution was renoved and repl aced

wi Bh a saraphiceHy soHigsi 8illg Hieshdata indgdetngsiisl for aldelydgs pfiEarmeadandl | or one
of the al geg%ied conlm)upds at a}tc&gcentr tion of 100, 10, or 1 WD 03/043621
PCT/ US02/99 d3eAudezigsyiis 1of Qer related SPmPOUidSy ot ed for anot her 24 hours and t he
medi um was then renoved for the ELISA assays and the cells were counted.

EXAMPLE 10 [00138] Simlar in vitro studies as those described in Exanple 9

were run[@HBSy 5 Komhis skpenintemt,diunmmcskirefibroblustsexqre seaded tiwb 12aevelup was t he

sanme as described for  Exanpl . The products assayed, by ELI for the
pr esence C@urpdgshos at 3 depsity g? &8, OBQ celis/weRm fissug FU}FWP-I%eq“H%/’taHé léﬁl ture

medi um el. i ' ' -1 was
epl acedCVcipiit (Cfach 36 dREdE THEGRAE ot RIS ThE BSIER L Blente O 55
nlo Whenwlitif-dithghtUUViGgas: wisell -1 o Agalrteigiontdrénesddcton bhEy-1\eePBXpased to
75 m of UVB, obtained by illumnating the sanples with an FS-20 sunl anp

t hr ough témeoveddad epltureampdipm copeaining thetapgroprigteoragepound (o5 PMYO &t t he UVC

radi ation, 140],, The ds .t est ed re in.con rati o of ..either
100, 10, CotoIS)H e AR B Btk Blfiea JBY B G RE B ols, J8F Bt
percent  yhBihiinOfas’ Rhidfved §nd SssaRUAlBCELISA fdraRd prbsGRelot PGS, MeasHr-ed
percent inhibitions are tabulated in Fig. 7 and shown

IL-8, or MMP-1 in the culture medium. The levels of protein in the conditioned medium

15 were measured and reported as percent inhibition relative to diluent controls.

IL-1 Challenge
[00136] On the second day, the medium was removed and replaced with fresh

medium containing either 1% ethanol as a diluent control, IL-1 at a concentration of 500
picograms/ml, or IL-1 plus one of the compounds under investigation at a concentration

20 of 100, 10, or 1 uM.

UV-light Challenge
[00137] On the second day, the medium was removed and replaced with fresh

PBS for irradiation. The fibroblasts were then irradiated with 50 mJ of UVB. UVB

25 irradiation was obtained by illuminating the samples with an FS-20 sunlamp through the
lids of the multi-well plates in order to filter out the UVC radiation. After irradiation the
PBS solution was removed and replaced with a solution containing either 1% ethanol as

a diluent control, or one of the aldehyde compounds at a concentration of 100, 10, or 1



graphically in Figs. 12-14. EXAMPLE 11 [00141] Because of the marked
anti-inflanmatory effects seen when 4-EB was used in human fibroblast cell
cul ture mowelsdde3dzn vi vo studies were carried out to 20 detrermuseve/2ids4
topically applied 4-EB could block an inflammtory response i n hunmans.
While the details provided herein are for a specific conpound, the sane
tests can be wused on any of the aronefbc al dehydes of the present

i nvention. [00142] A topical lotion was devel oped for 4-EB which consists
of the faM.oWhagellsWeki@3heihatedfor nbiita Pechomirphasithe Desdnh zed theh erenorved % ( by
weight) N acinamde 2.0% Gycerin 4.0%5 Phenonip 1.0% G| phase

Propy| enéorghe ESISA asspys mdihecgtiswere gontedoj oba O | 3.5% 10 | socetyl al cohol
2.0% lsocetyl Stearate 3.5% Mneral G| 3.0% 4-ethoxybenzal dehyde 1.0%
| sostearyl Palmtate 3.0% 15 PEG 7 dyceryl Cocoate 2.0% dycereth-7 2.0%
POLYSORBATE- 20TM 0. 2% Cetyl Ricingleate 1.0% dyceryl Stearate/ 20

PEG 100 Stearate 4.0% Thi ckener EEAMBLRIY 096 PCT/ US02/ 21844 '

[00138] Similar in vitro studies as those described in Example 9 were run using

5 human skin keratinocytes. The experimental set up was the same as described for
Example 9. The products assayed by ELISA for the presence of PGE-2, IL-1, IL-6, IL-
8, MMP-1, or TNF-« in the culture medium.

[00139] For the cells challenged by a biochemical agonist, IL-1 was replaced

with tetradecanoyl phorbol acetate (TPA) at a concentration of 32 nM. When UV-light
10 was used to challenge the cells, they were exposed to 75 mj of UVB, obtained by

illuminating the samples with an FS-20 sunlamp through the lids of the multi-well plates

in order to filter out the UVC radiation.

[00140] The compounds tested were in concentrations of either 100, 10, or 1 uM,
and the protein expression levels are reported in percent inhibition relative to control
15 treated cells. The measured percent inhibitions are tabulated in Fig. 7 and shown

graphically in Figs. 12-14.

EXAMPLE 11
[00141] Because of the marked anti-inflammatory effects seen when 4-EB was
used in human fibroblast cell culture models, ir vivo studies were carried out to
20 determine if topically applied 4-EB could block an inflammatory response in humans.
While the details provided herein are for a specific compound, the same tests can be

used on any of the aromatic aldehydes of the present invention.

[00142] A topical lotion was developed for 4-EB which consists of the following:



[00143] This lotion was then tested by Franz cell percutaneous absorption
anal ysis to determ ne how nuch 4-EB coul d penetrate human skin over a 24
hour 25 pwa @d436Bine | otion formul ati on above provi ded a flnca/vsaveisafi 4- EB

t hrough human skin of 30-50 m crograns/ hour. [00144] This | otion was then
tested to determine if it could prevent an inflammuatory response when
applied topically to human skin. For tfVs study a lab volunteer was
irradiated on a quarter sized spot on the inner forearmw th 60-80 ml of 30
UVB | i ghAgleous\pllaserp) . This dose was sufficient to cause a highly visible
red erytDeisnizetd @&paNSeE. Imred?@t%ekby Wweighowi ng irradiation on both arns, one

armwas NiRalgdgwi th the abovygp4-EB lotion while the other armwas treated
W|ththe Iotionforrmlal but with no 4-EB. Wthin 2-6 hours after
i rradi ati) e vehicle-trea %armdevel oped a . pronounced red erythena
response’ JHe site of irradi'dfion while the 4-EB I otion treated 35 spot

did not. Even the next day, 14 hours post-irradiation, the spot treated -

with 4- EQiAmhase/ 043621 PCT/ US02/ 21844 -38 showed no redness. This study

denonst r Btapylenkalycobpi cal |y a@i¥bi ed 4- EB has narked anti-inflanmmatory

activityTrdrd6ldp] In addition. 2% its anti-inflammtory activity, conpounds

of the pjﬁg@‘p@ﬂ invention, eitger alone or in combination with other

cclﬁ) ound &5y et hyl van Id n, 5 may have anti-aging properties. One of
e clas fons of sk #di ng is an increase in collagenase

act i vi tyfsloﬁa%]eﬁwefl br obl as?’g%\hl ch destroys collagen thereby |eading to

saggi ng MinerabQd wr i nkl es. cations of the Results in terns of

Pot ent i af-etpagberizaldgbydo scovérq% 10 Anti-aging [00146] The finding that

ar omat i cIsabtdatyy Relsnitie t he pr8dE¥at i nvention inhibit the activity of

i nEl amMaPBGY7 Giyesyli Cocodiet ur @b %kin cell's and that they can block an
i nfl ammgq)};dérétﬁgponse in vive gwen applied topically suggests wide utility

for thes 21 mt he BOsHE tic, dermatol ogy and oral drug markets. In
t he cosmﬁ {}’ mar e thesq rrpounds when formnul ated for topical use can
be expec P chronic - induced inflammati on, which causes the

activati @W@?Ylg%‘??é%tq n skin ceI I s that destroy the skl n matrix. By

i ARi bi t i REGS100 $taarateed genes4feh as MWP-1 (col | agenase), gel atinase, and
cytokines IL-1, I1L-12, etc. 2-EB, 3-EB and 4-EB will prevent the further

br eakdow},mkeh&)e skin and t hus Iessen the production of lines and winkles,

saggi ng SEPIGEL™ 2.0%

[00143] This lotion was then tested by Franz cell pefcutaneous absorption
analysis to determine how much 4-EB could penetrate human skin over a 24 hour
25 period. The lotion formulation above provided a flux rate of 4-EB through human skin

of 30-50 micrograms/ hour.

[00144] This lotion was then tested to determine if it could prevent an
inflammatory response when applied topically to human skin. For this study a lab
volunteer was irradiated on a quarter sized spot on the inner forearm with 60-80 mJ of
30 UVB light (a sunlamp). This dose was sufficient to cause a highly visible red erythema
response. Immediately following irradiation on both arms, one arm was treated with the
above 4-EB lotion while the other arm was treated with the same lotion formulation but
with no 4-EB. Within 2-6 hours after irradiation the vehicle-treated arm developed a
pronounced red erythema response at the site of irradiation while the 4-EB lotion treated

35 spot did not. Even the next day, 14 hours post-irradiation, the spot treated with 4-EB



20 skin, and thinning of skin. It is likely that these aromatic al dehydes
wll stimulate genes that support the skin matrix such as coll agen
(studi es wogwioaspel Thus, this product can be used as a " SdmUSeRisasati ve"
product for sun-damaged skin. It has its utility in treating actinic

kerat oses by both preventing their formati on and actually reducing the

si ze and nunber of existing keratoses.-385 Sun Care Products [00147] The
finding that topically applied 4-EB, or any other conpound of this

i nvent i oshowaimacmdpesst dhis sprdyvdemonsirateotiigbtopishlly applitdid-EBbhasuBrkest posur e
suggests the _use of aropatic al dehydes in sun care products including

pr e- sun, 2REHAHAMIGEY YWY and after-sun products. It is not suggested that
t he nol ecul es have sun-screen properties WO 03/043621 PCT/ US02/ 21844 - 39
(which they probably do to sone extent) but that they can actually arrest
the prog{eHE"EPn ofin additiobty its AktFmRatineatcdyi activing, @hippands dfeke pesgased to
the W rays of the sun. Although it has been shown that topical .

appl i cat ibgneen, teithenalose ex iy Gasunation) witthether compmnds.pysk ag ey yanillidyent t he
onset of _sunburn,.it.is als si bl h | i on, .of t.he product
ovEn aft BPYOHLE Buristink TGt b SRl i it B B o e e 1

pr ogr essifieRt iPedlRidemhse %ﬂﬁjvig/) in'RYBAISErbhEstS Qdﬁ@ﬁ&esﬁb%@@eﬂm o1 @sfidly. EXAVPLE
12 Rosacea Cinical Study [00148] The 30 subjects w't ﬁl|§ to noderate
rosacea Wwadmngttosaggiog ekinled wuirkkesl oti on 10 containing 1 % w 4-EB (20
subjects) or with a control lotion with the active material renoved. The
study was random zed and doubl e blinded. During their first visit,

pat | ent s fieiBlabHH N AdetnBAPULRIP TS, Of mlisieanery 1) erythem, 2)
desquamafTon (peerrtng), 3) uneven skin tone, and 4) rmatitis. The

chioni ci anslapingor ovided an  "Overall Severity" score which ranged from 1-6
with 6 being the nost severe |level of 15 overall disease. Patients were

phot ogr apd6l o r eddedinding thaiaspmatic aldelyles af ieggeseniyentiongiphibifdhe on

ti t . h ith eith t.he t | i trol loti
Pra St or a0 G- B hhiks thshilrsh AR ER s s fhelicat BRRERR, hor 1 ot urned
to the Cﬁﬂﬂ&nﬁnﬁt@fg re3pd ¥R MVeRl vaitalappliddopRANy Rlgdeftavidd AMlity g6Lihv@d nore

product for an additional 2 weeks. ~ At four weeks, both the clinician and
t he subj ecmpowndalimsheecbsmietic sdevmniologycafndtdrali druginsekee. Inabe Dbspietialmarket,

phot ographs of the treated areas were, al so taken. [00149] O the 30
P S0 oo tisat CURPAIC Athea R URCH 16 OPisal o0 540 C6 T SPetecion M Slipi St

induced inflammation, which causes the activation of genes in skin cells that destroy the

D

skin matrix. By inhibiting sun-induced genes such as MMP-1 (collagenase), gelatinase,
and cytokines IL-1, IL-12, etc. 2-EB, 3-EB and 4-EB will prevent the further
breakdown of the skin and thus lessen the production of lines and wrinkles, sagging

20 skin, and thinning of skin. It is likely that these aromatic aldehydes will stimulate genes
that support the skin matrix such as collagen (studies ongoing). Thus, this product can
be used as a “skin restorative” product for sun-damaged skin. It has its utility in
treating actinic keratoses by both preventing their formation and actually reducing the

size and number of existing keratoses.

25 Sun Care Products

[00147] The finding that topically applied 4-EB, or any other compound of this
invention, can completely prevent the onset of a sunburn by UVB exposure suggests the
use of aromatic aldehydes in sun care products including pre-sun, sun-tan lotions, and

after-sun products. It is not suggested that the molecules have sun-screen properties



period. None of the subjects, including those who dropped out, experienced
any irritation or other adverse effect fromthe product. The bar graph of
Fi g. 15A wouwsrmasdzzes the percentage inprovenent in "OveralHCT13e80enisuy” f or
the test lotion treated 25 group at 4 weeks. As can be seen, the severity
of rosacea decreased in 13/18 subjects (72% . Average inprovenent anong

t hose respondi ng was 68% (49% for all -éau ents). This is a statistically
significant result. WO 03/043621 -40 PCT/US02/21844 [00150] The bar graph
of Fig. (8iEcktheymrobably doéo pune exieniybul that e aamactually ar@sehgiprogessen t y"
for the control 1qt] reate ou t 4 weeks. n be.seen, the
sever ity obf syitum B Tk einifns Higidio lsndetes o gy VoS PhEESRBed | n 3/ 10
(30% . : | chlh R, 519 j hS L, gpif i cantly
Si g 1 cAOREEILREDEn S TRIOHIFREN bPigebion Ul Fioab iheatudl ANk

i mpor t anUV& atpostiecwdl]l preveas iiod ehsenoft dnabumo #es elo possilyle that appléegtier obHf

i nprovenent in the test |otion treated group was significantly better than
th& degr &1 rspdycisyesafiss the sunbubhasappeard mayad bareye e coimgeds) using bot h

W | coxon | VS] ] tisti sults are of 10
sufficieR q%g i t"\yf% @ﬁé’eﬁ%&ﬁ%ﬁ%% ﬂ%@%ﬁ%glrre ;ﬁgﬁgfgseg?ug efficacy and
clearly establish the ability of 4-ethoxybenzal dehyde to suppress skin

i nflanmation in humans. [00152] Rosacea is a difficult disease to treat
because of the severity of skin IEB{) kon and vasodi | ati on. Consi dering
that a 2 % formul ati on of 4-EB haS been shiown to be nore effective in

bl ocki ng RNk dumae] 8hyyhema than the 1 % formulation 15 used in this

clinical study, a higher strength version of the test |otion may provide
even gr €¥X148] eTh¢ 3@eybjeets widamilthép moderatsarosasen OBtOUeBed cileT MioiRLion 844

B0 chtchRLIE e (o SERGRY o ST L LR BB Y &
I WO- RpiovedOrkk E%udy was randomized and double blinded. During their first visit,
patients were evaluated using 4 measurements of disease: 1) erythema, 2) desquamation
(peeling), 3) uneven skin tone, and 4) dermatitis. The clinician also provided an
"Overall Severity" score which ranged from 1-6 with 6 being the most severe level of
15 overall disease. Patients were photographed to record the severity of the disease. After
evaluation patients were sent home with either the test lotion or the control lotion and
told to apply it morning and evening for two weeks. They then returned to the clinic for
a two-week evaluation and at that time received more product for an additional 2 weeks.
At four weeks, both the clinician and the subjects evaluated the severity of their disease.

20 Digital photographs of the treated areas were also taken.

[00149] Of the 30 rosaceae patients that started the study, 28 completed the four-week
period. None of the subjects, including those who dropped out, experienced any
irritation or other adverse effect from the product. The bar graph of Fig. 15A
summarizes the percentage improvement in "Overall Severity" for the test lotion treated
25 group at 4 weeks. As can be seen, the severity of rosacea decreased in 13/18 subjects
(72%). Average improvement among those responding was 68% (49% for all patients).

This is a statistically significant result.



5(RA4i OORB Il RI- CHR- O R '"\ORS (R4)4 E( OOHR -CH Rs 0- RW
"\OR5 wherein R is a carbon-carbon single bond or a straight chain or
branched woaism4zd2kyl ene; 10 R2 is a carbon-oxygen singl e Huamsoor1s4
straight chain or branched chain alkylene; R3 is hydrogen, a straight
chain or branched chain alkyl, a cycloalkyl, an alkenyl, an al kcycloal kyl,
an aryl or an aral kyl; and each R4 is 4Q'rdependently sel ected fromthe group
consi sting of hydrogen 15 al kyl, substituted al kyl, alkcycl oal kyl,

ﬁyfl oal k[ﬁ[)l%ﬂa]l Kﬁlr?ybar@rk[dycﬂdﬁlgl Ikﬁﬂyummﬁulzcsathk@wentaa@ynproacmemxy and
5
o Por milGharal SENeaty s s the contin aimartogieck o 85 sffeks b ehbyBar e o
ttach :
at t achecLon & BELES 88K Y )10 syBHR 2603 ﬁl(l)l;lggree%eg\ﬁg%ﬁ g )the

conpoun I's nel die nzal nor WO

03/ 043624 véadd b2 %ﬂlﬁMemeﬂtZW% Y5 % witic Btdoox sipaifiahte bigdificast refide
conposition of Claiml1, wherein R3 is other than H 3. The conposition

acgording to Caim1l wherein Rl |s a carbon-carbon single bond. 5 4. The

conpositj rdin n R3 1s bon car bon
single bﬂ?ﬁESﬁ Qﬁ’ﬁn@ @Bh%gs?l e‘é? %]IQ Ch Py gﬁaﬁﬂ% m’é‘!ﬁ%"f\d é
Isgr a‘ 22 dro%ﬁlf?:h @tu%&r Kyh€8Bgreb of ot QIBRSH heORBstAEESH Hedied bfoupl wdsm 1 V\/ner ein R3
s1gmﬁcant1y better than the degree of improvement in the control treated group
(p=0.05) using both Wilcoxon and Analysis of Variance statistics. These results are of
10 sufficient quality to meet regulatory standards for drug efficacy and clearly establish the

ability of 4-ethoxybenzaldehyde to suppress skin inflammation in humans.

[00152] Rosacea is a difficult disease to treat because of the severity of skin

inflammation and vasodilation. Considering that a 2% formulation of 4-EB has been

shown to be more effective in blocking UV-induced erythema than the 1% formulation
15 used in this clinical study, a higher strength version of the test lotion may provide even

greater efficacy in treating rosacea.



10 straight chain al kylene. 7. The conposition according to Caim1l wherein
R2 is a carbon-oxygen single bond. 8. The conposition according to Caiml
wherei n RVa®/@a3@tirai ght chain al kyl ene. 15 9. The conposirdtavsoaeosasdi ng to
Claim1 wherein R3is Hand R2 is a carbon-oxygen single bond. 10. The
conposition according to Claiml wherein R3is Hand R2 is a straight
chain al kyl ene. 11. The conposition acébrding to Claim3 wherein RR is a
carbon-oxygen 20 single bond. WO 03/043621 PCT/ US02/ 21844 -43 12. The
conposi t Wiiat sdClaintidag to Claim 3 wherein R2 is a straight chain al kyl ene.
13. The conposition according to Claim4 wherein R2 is a carbon-oxygen
single bond. 5 14. The conposition according to Caim4 wherein R is a

strai ght chain ;alky 8. . ! . i il wher ei n
R3 is a strai gh%' cﬁa‘%oﬁl%gpﬁﬁ/lc.o y%ngﬁ.@h}e)( c%@r%%@f‘t@aﬁ%&g‘!é@%?%??@a?g gli m 1l
wher ei n &3 4 Sor@p&indadfOFdromial, Ml odOl:al kyl . 17. The conposition according to
Claim1l2 wherein R3 is a straight chain alkyl. 15 20 25 30 18. A
pharmaceutical conposition conprising a pharnaceutically acceptable

carrier and a conpound selected fromthe group consisting of
2- met hoxybenzal dehyde, 2-propoxypénzgl dehyde,

®)— O :
5 2/ R'-C(OH
R=-0- R
5
(R4)4"—@\ /OR5 1
5 2/ R'-CH
R-0O-R “OR®
(R4)4'@\ /OH m
. OR-cH
R=0O-R “OR®
wherein
R! is a carbon-carbon single bond or a straight chain or branched chain
alkylene;
10 R? is a carbon-oxygen single bond or a straight chain or branched chain
alkylene;

R? is hydrogen, a straight chain or branched chain alkyl, a cycloalkyl, an
alkenyl, an alkcycloalkyl, an aryl or an aralkyl; and

each R* is independently selected from the group consisting of hydrogen,

15 alkyl, substituted alkyl, alkcycloalkyl, cycloalkyl, alkoxy, alkcycloalkoxy, cycloalkoxy,

acyl, acyloxy and halogen; and

each R’ is independently alkyl, or in the case of the acetals of Formula II, the
two R’s together with the atoms to which they are attached form a heterocycloalkyl;

subject to the provisos that the compound of Formula I is neither

20 2-4-diethoxybenzaldehyde, nor



2-1 sopropoxybenzal dehyde, 3-net hoxybenzal dehyde, 3-ethoxybenzal dehyde,
3- propoxybenzal dehyde, 3-isopropoxybenzal dehyde,

4- ( 2- pr opwyd3amseeibenzal dehyde, 4-i sopropoxybenzal dehyde, PCT/US02/21844

2- met hoxy- 3- net hyl benzal dehyde, 2-et hoxy- 3-net hyl benzal dehyde,

2- propoxy- 3- net hyl benzal dehyde, 2-i sopropoxy- 3-net hyl benzal dehyde,

3- nmet hoxy- 4- met hyl benzal dehyde, 3- et hé%y- 4- net hyl benzal dehyde,

3- propoxy- 4- net hyl benzal dehyde, 3-isopropoxy-4-net hyl benzal dehyde, WO
03/ 043621 PCT/ Ud@23-pi@Hakyberzuldehyde.15 20 25 30 35 40 45

2- but oxybenzal dehyde, 4-heptyl oxybenzal dehyde,

3- et hoxy- 4- nethoxybenzaldehyde 4- et hoxy- 3- net hoxybenzal dehyde, 3 ,

4-di et hoxybenzahd pgSiBh/aP et N XLIBEBLr BkE.

2-f | uor o- 4- met hoxybe nzéﬂ

3. The composition according to Claim 1 wherein R' is a carbon-carbon

single bond.

5 4. The composition according to Claim 1 wherein R® is H and R' is a

carbon-carbon single bond.

5. The composition according to Claim 1 wherein R' is a straight chain

alkylene.

6. The composition according to Claim 1 wherein R® is H and R is a

10 straight chain alkylene.

7. The composition according to Claim 1 wherein R? is a carbon-oxygen

single bond.

8. The composition according to Claim 1 wherein R? is a straight chain

alkylene.

15 9. The composition according to Claim 1 wherein R® is H and R* is a

carbon-oxygen single bond.

10. The composition according to Claim 1 wherein R? is H and R* is a

straight chain alkylene.

11. The composition according to Claim 3 wherein R? is a carbon-oxygen

20 single bond.



2
2
2
2
4
2
2
3
3

-fl uoro- 4- et hoxybenzal dehyde, 2-fl uoro-4-heptyl oxybenzal dehyde,
-fluoro-4-octyl oxybenzal dehyde, 4-(nethoxynethyl)-benzal dehyde,

- (et hoxywel d3y362benzal dehyde, 3-(dodecyl oxy) benzal dehydeCT/US02/21844

- benzyl oxy- benzal dehyde, 4-acetoxy-3, 5-dinethoxybenzal dehyde 3 ,

- di met hoxybenzal dehyde, 2-carboxyl - 3- 4- met hoxybenzal dehyde, 3 ,

- di et hoxybenzal dehyde, 2,4 , 5-trinerﬁ%xybenzaldehyde,

- chl or o- 4- net hoxybenzal dehyde, 3-butyl oxy-4- net hoxybenzal dehyde, 3 ,

- di met hoxy- 4- bbhz bke bempesigahicgerdig to Glagn SrwlareinAR rie arsoxighe oz dehyde,
-nethyljgyl5-dinethoxybenzaldehyde, 2,3, 4, 5-tetranet hoxybenzal dehyde,
-f or myl ¥8Y®BC-di et hoxy- 4, 5-di net hyl benzal dehyde,

-acet yl oxy- 3- met hoxy- 6- br onobenzal dehyde,

- met hoxy- 6- ( 8- pent adecenyl ) - benzal dehyde, 2-net hoxy-5-acetyl benzal dehyde,
, 3-di met hoxybhzEheletwyipesitich, acserdfiimetohClajm 4-viloereinl Rfein aackehyaky gen

-octyl oxybenzal dehyde, 2-propoxy-5-carboxybenzal dehyde,

- but oxysiBele HEBéxybenzal dehyde, 2- pent oxy- 5- car boxybenzal dehyde,

- hexoxy- 5- car boxybenzal dehyde, 2-hydroxybenzal dehyde,

- met hyl - 2- hydr oxybenzal dehyde, 3-ethyl -2- hydr oxybenzal dehyde,
- B- propyl - 2- hygf oxkd esapbsiedtyseording to Claim 4 wherein R? is a straight chain
alkylene.
15. The composition according to Claim 1 wherein R? is a straight chain
alkyl.
16. The composition according to Claim 11 wherein R® is a straight chain
10 alkyl.
17. The composition according to Claim 12 wherein R® is a straight chain
alkyl.

18. A pharmaceutical composition coﬁprising a pharmaceutically acceptable

carrier and a compound selected from the group consisting of

15 2-methoxybenzaldehyde,

2-propoxybenzaldehyde,
2-isopropoxybenzaldehyde,
3-methoxybenzaldehyde,
3-ethoxybenzaldehyde,

20 3-propoxybenzaldehyde,

3-isopropoxybenzaldehyde,
4-(2-propenyloxy)benzaldehyde,
4-isopropoxybenzaldehyde,
2-methoxy-3-methylbenzaldehyde,

25 2-ethoxy-3-methylbenzaldehyde,

2-propoxy-3-methylbenzaldehyde,
2-isopropoxy-3-methylbenzaldehyde,
3-methoxy-4-methylbenzaldehyde,
3-ethoxy-4-methylbenzaldehyde,

30 3-propoxy-4-methylbenzaldehyde,

3-isopropoxy-4-methylbenzaldehyde,



3-isopropyl - 2- hydr oxybenzal dehyde, 3-n-butyl -2-hydroxybenzal dehyde,
3-sec- butyl - 2- hydr oxybenzal dehyde, 3-tert-butyl-2-hydroxybenzal dehyde,

3- anyl - 2- wodisamsdeenzal dehyde,  4- et hyl - 2- hydr oxybenzal demnadi#yso2/21844

4- et hyl - 2- hydr oxybenzal dehyde, WO 03/043621 PCT/ US02/21844 -45 5 10 15 20
25 30 35 40 45 4-n-propyl - 2- hydr oxybenzal dehyde,

4-i sopropyl - 2- hydr oxybenzal dehyde, = 4-r4dbut yl - 2- hydr oxybenzal dehyde,
4-sec- butyl - 2- hydr oxybenzal dehyde, 4-tert-butyl-2-hydroxybenzal dehyde,

4- anyl - 2- hydr ox gHenagibdatajdbhyde,5- net hyl - 2- hydr oxybenzal dehyde,
5-ethy|-2-hydronmh@qa@haeﬂymﬁmyd@ n- propyl - 2- hydr oxybenzal dehyde,

5-i sopropyl - $a&ﬁ&ﬁ§h&ﬁﬁmeﬁ§?n but yl - 2- hydr oxybenzal dehyde,

5-sec-butyl - &%???@ Ezﬁldeh tert-butyl-2-hydroxybenzal dehyde,
5-qyl - 2- hydrox%bél_ealze 35 i Gtdehyde, ©

yI-2 hydr oxybenzal dehyde,
3-ethoxy-4-hexyloxybenzaldehyde,
2-fluoro-4-methoxybenzaldehyde,
2-fluoro-4-ethoxybenzaldehyde,
2-fluoro-4-heptyloxybenzaldehyde,

10 2-fluoro-4-octyloxybenzaldehyde,
4-(methoxymethyl)-benzaldehyde,
4-(ethoxymethyl)-benzaldehyde,
3-(dodecyloxy)benzaldehyde,
4-benzyloxy-benzaldehyde,

15 4-acetoxy-3,5-dimethoxybenzaldehyde
3,4-dimethoxybenzaldehyde,
2-carboxyl-3-4-methoxybenzaldehyde,
3,4-diethoxybenzaldehyde,
2,4,5-trimethoxybenzaldehyde,

20 3-chloro-4-methoxybenzaldehyde,
3-butyloxy-4-methoxybenzaldehyde,
3,5-dimethoxy-4-benzoxybenzaldehyde
3,5-dichloro-4-methoxybenzaldehyde,
2-methyl-3,5-dimethoxybenzaldehyde,

25 2,3,4,5-tetramethoxybenzaldehyde,
2-formyl-3,6-dimethoxy-4,5-dimethylbenzaldehyde,
2-acetyloxy-3-methoxy-6-bromobenzaldehyde,
2-methoxy-6-(8-pentadecenyl)-benzaldehyde,
2-methoxy-5-acetylbenzaldehyde,

30 2,3-dimethoxybenzaldehyde,
2,5-dimethoxy-4-formylbenzaldehyde,
4-octyloxybenzaldehyde,
2-propoxy-5-carboxybenzaldehyde,
2-butoxy-5-carboxybenzaldehyde,

35 2-pentoxy-5-carboxybenzaldehyde,
2-hexoxy-5-carboxybenzaldehyde,
2-hydroxybenzaldehyde,
3-methyl-2-hydroxybenzaldehyde,
3-ethyl-2-hydroxybenzaldehyde,

40 3-n-propyl-2-hydroxybenzaldehyde,
3-isopropyl-2-hydroxybenzaldehyde,
3-n-butyl-2-hydroxybenzaldehyde,
3-sec-butyl-2-hydroxybenzaldehyde,
3-tert-butyl-2-hydroxybenzaldehyde,

45 3-amyl-2-hydroxybenzaldehyde,
4-methyl-2-hydroxybenzaldehyde,
4-ethyl-2-hydroxybenzaldehyde,




6- et hyl - 2- hydr oxybenzal dehyde, 6-n-propyl - 2- hydr oxybenzal dehyde,

6-1 sopropyl - 2- hydr oxybenzal dehyde, 6-n-butyl -2-hydroxybenzal dehyde,

6- sec- but wo @/a3ctt oxybenzal dehyde, 6-tert-butyl-2-hydr oxywanzabkdedayde,
6- anmyl - 2- hydr oxybenzal dehyde, 3,5 dinitro-2-hydroxybenzal dehyde, 3,5
di fl uoro- 2- hydr oxybenzal dehyde, 3,4 diisobutyl-2-hydroxybenzal dehyde,
di -tert-butyl - 2- hydr oxybenzal dehyde, 356

di -tert-butyl - 2- hydroxybenzal dehyde, 3-hydroxybenzal dehyde,

2- et hyl - 3- hydr dxey-pepyb2 dgtisodebenzaldebydel, - 3- hydr oxybenzal dehyde,

2- n- propyl - 3- hy drigoptbpylzahgbyyienzaldeliydepr opyl - 3- hydr oxybenzal dehyde,

2-n- but yl - 3- hydyoxykenz X B&nzaldéh - but yl - 3- hydr oxybenzal dehyde,
2-tert-butyl-3- % iHyQ %@)&a ﬁ%g%nyl - 3- hydr oxybenzal dehyde,

4- et hyl - 3- hydr %&%%%g? % g%?degl
4-ﬁ-propyl-3-hy%ﬂ%g§%‘ --'H%R§H§nmﬂﬁmw Bpr opyl - 3- hydr oxybenzal dehyde,
4-n- but yi - 3- hy dAPEHehs IHéﬂ%ﬁ&éﬁdehﬁ-’-g’ec-butyl-3-hydroxybenzaldehyde,
4-tert-butyl - 3- Bymetxl bydenyeenzaldehyde, anyl - 3- hydr oxybenzal dehyde,
5- met hyl - 3- hydr Gxethdrzhy dtekytbazaldéydehyl - 3- hydr oxybenzal dehyde,
5- n- propyl - 3- hy dupyidpsnh2 dlydedxytenzalhp, 043621 PCT/ US02/ 21844
10 5-isopropyl-2-hydroxybenzaldehyde,
5-n-butyl-2-hydroxybenzaldehyde,
5-sec-butyl-2-hydroxybenzaldehyde,
5-tert-butyl-2-hydroxybenzaldehyde,
5-amyl-2-hydroxybenzaldehyde,
15 6-methyl-2-hydroxybenzaldehyde,
6-ethyl-2-hydroxybenzaldehyde,
6-n-propyl-2-hydroxybenzaldehyde,
6-isopropyl-2-hydroxybenzaldehyde,
6-n-butyl-2-hydroxybenzaldehyde,
20 6-sec-butyl-2-hydroxybenzaldehyde,
6-tert-butyl-2-hydroxybenzaldehyde,
6-amyl-2-hydroxybenzaldehyde,
3,5 dinitro-2-hydroxybenzaldehyde,
3,5 difluoro-2-hydroxybenzaldehyde,
25 3,4 diisobutyl-2-hydroxybenzaldehyde,
3,4 di-tert-butyl-2-hydroxybenzaldehyde,
3,6 di-tert-butyl-2-hydroxybenzaldehyde,
3-hydroxybenzaldehyde,
2-methyl-3-hydroxybenzaldehyde,
30 2-ethyl-3-hydroxybenzaldehyde, )
2-n-propyl-3-hydroxybenzaldehyde,
2-isopropyl-3-hydroxybenzaldehyde,
2-n-butyl-3-hydroxybenzaldehyde,
2-sec-butyl-3-hydroxybenzaldehyde,
35 2-tert-butyl-3-hydroxybenzaldehyde,
2-amyl-3-hydroxybenzaldehyde,
4-methyl-3-hydroxybenzaldehyde,
4-ethyl-3-hydroxybenzaldehyde,
4-n-propyl-3-hydroxybenzaldehyde,
40 4-isopropyl-3-hydroxybenzaldehyde,
4-n-butyl-3-hydroxybenzaldehyde,
4-sec-butyl-3-hydroxybenzaldehyde,
4-tert-butyl-3-hydroxybenzaldehyde,
4-amyl-3-hydroxybenzaldehyde,
45 5-methyl-3-hydroxybenzaldehyde,
5-ethyl-3-hydroxybenzaldehyde,
5-n-propyl-3-hydroxybenzaldehyde,

’- 3- hydr oxybenzal dehyde,

3,4



-46 5 10 15 20 25 30 35 40 45 5-isopropyl - 3-hydroxybenzal dehyde,

5-n- butyl - 3- hydr oxybenzal dehyde, 5-sec-butyl

- 3- hydr oxybenzal dehyde,

5-t ent - butwd 0384b52dr oxybenzal dehyde, 5-anyl - 3- hydr oxybenz alaigigode 1844
6- met hyl - 3 - hydr oxybenzal dehyde, 6- et hyl - 3- hydr oxybenzal dehyde,

6- n- propyl - 3- hydr oxybenzal dehyde, 6-i sopropyl -

3- hydr oxybenzal dehyde,

6- n- but yl - 3- hydr oxybenzal dehyde, 6-sed6butyl - 3- hydr oxybenzal dehyde,
67tert-butyl-3-hydroxybenzaldehyde 6- anyl - 3- hydr oxybenzal dehyde,
di f1 uoro- 3- hydr6nynﬂumﬂhﬁhﬁkdgﬂwnzndﬂdd@yano-3-hydroxybenzaldehyde,

di -tent-butyl - 35’-”#51!1@Kﬁh@ﬂﬁﬁtbfﬁ@ﬁyﬂehyde2

di i sopropyl -3-h
di -tent-butyl - )5(%"e9rb?l _gg ¢ @ﬁzald
2- et hyl - 4- hydr I

2-7- propyl - 4-h S P@éﬁ de g’ | -
Propy y -me yl-3-hydroxy enzaldehydlesopr opy

6-ethyl-3-hydroxybenzaldehyde,
6-n-propyl-3-hydroxybenzaldehyde,
6-isopropyl-3-hydroxybenzaldehyde,

10 6-n-butyl-3-hydroxybenzaldehyde,
6-sec-butyl-3-hydroxybenzaldehyde,
6-tert-butyl-3-hydroxybenzaldehyde,
6-amyl-3-hydroxybenzaldehyde,

2,4 difluoro-3-hydroxybenzaldehyde,

15 2,4 dicyano-3-hydroxybenzaldehyde,
2,4 di-tert-butyl-3-hydroxybenzaldehyde,
2,4 diisopropyl-3-hydroxybenzaldehyde,
2,5 di-tert-butyl-3-hydroxybenzaldehyde,
4-hydroxybenzaldehyde,

20 2-methyl-4-hydroxybenzaldehyde,
2-ethyl-4-hydroxybenzaldehyde,
2-n-propyl-4-hydroxybenzaldehyde,
2-isopropyl-4-hydroxybenzaldehyde,
2-n-butyl-4-hydroxybenzaldehyde,

25 2-sec-butyl-4-hydroxybenzaldehyde,
2-tert-butyl-4-hydroxybenzaldehyde,
2-amyl-4-hydroxybenzaldehyde,
3-methyl-4-hydroxybenzaldehyde,
3-ethyl-4-hydroxybenzaldehyde,

30 3-n-propyl-4-hydroxybenzaldehyde,
3-isopropyl-4-hydroxybenzaldehyde,
3-n-butyl-4-hydroxybenzaldehyde,
3-sec-butyl-4-hydroxybenzaldehyde,
3-tert-butyl-4-hydroxybenzaldehyde,

35 3-amyl-4-hydroxybenzaldehyde,

3,5 diisopropyl-4-hydroxybenzaldehyde,
2,6-difluoro-4-hydroxybenzaldehyde,
3,5-difluoro-4-hydroxybenzaldehyde,
2-hydroxy-3,5-dichlorobenzaldehyde,

40 2,6-dihydroxybenzaldehyde,
2,4-dihydroxy-6-methylbenzaldehyde,
2,4,6-trihydroxybenzaldehyde,
5-chloro-2-hydroxybenzaldehyde,
2-hydroxy-5-bromobenzaldehyde,

45 3-chloro-4-hydroxybenzaldehyde,

: 2-hydroxy-3,5-diiodobenzaldehyde,

3-bromo-4-hydroxy-5-methoxybenzaldehyde,

hydr oxybenzal dehyde,
ethﬁé? 4- hydr oxybenzal dehyde,

2,4
2,4

4- hydr oxybenzal dehyde,



2-n-butyl - 4- hydr oxybenzal dehyde, 2-sec-butyl -4-hydroxybenzal dehyde,
2-tert-butyl -4-hydroxybenzal dehyde, 2-anyl -4-hydroxybenzal dehyde,

3- et hyl - wadnsdnaybenzal dehyde, 3-et hyl - 4- hydr oxybenzal deloideso2/21844
3-n-propyl - 4- hydr oxybenzal dehyde, 3-isopropyl - 4- hydr oxybenzal dehyde,
3-n-butyl - 4- hydr oxybenzal dehyde, 3-sec-butyl -4-hydroxybenzal dehyde,
3-tert-butyl -4-hydroxybenzal dehyde, 3¥Hnyl-4-hydroxybenzaldehyde, 3,5
di i sopropyl - 4- hydr oxybenzal dehyde, 2, 6-difl uoro-4-hydroxybenzal dehyde,
3, 5-di f | uor o- 4- RByddibydtxyzaindtiylagazaldehydgdr oxy- 3, 5- di chl or obenzal dehyde,
2, 6- di hydr oxybenzalddetyyslenethokyde-tidmysbeaxalddhrydst hyl benzal dehyde, 2, 4,

6- tr|hydroxybenq&igﬂgﬁgﬁq,5gnﬁ@u@ﬁgﬂ&j@ﬁgroxybenzaldehyde

2 hydroxy 5- br oy, I_yﬂﬁq a8 4- hydr oxybenzal dehyde,
}?’ r.OMD- 4- hydr oxy- 5- met hoxybenzal dehyde,

dr oxy- 3, 5- di,l ég%ﬁ'i
3/043621 PCY/ orm ; dlhydroxy 4 ylgenza%laeﬁ)’y%eSS

chloro-4-hydroxy-3- methoxybenzaldehyde,
2,3,6-trihydroxybenzaldehyde,
2,4-dihydroxy-5-acetylbenzaldehyde,

10 2-formyl-3,6-dihydroxy-4,5-dipropylbenzaldehyde,
2-formyl-3-methoxy-4,5-dimethyl-6-hydroxybenzaldehyde,
2,3,5-trihydroxybenzaldehyde,
2-hydroxy-6-(oxy-4-methylpentanoic acid)-benzaldehyde,
3-formyl-4,5-dihydroxybenzaldehyde,

15 2-ethyl-6-hydroxybenzaldehyde,
3-chloro-5-(3,7-dimethyl-2,6-octadienyl)-4,6-dihydroxy-2-

methylbenzaldehyde,
2-hydroxy-6-(8-pentadecenyl)-benzaldehyde,
2-4-dihydroxy-3-ethyl-6-(1-methylpentyl)-benzaldehyde,

20 3-chloro-5-(3,7-dimethyl-5-0x0-2,6-octadienyl)-4,6-dihydroxy-2-

methylbenzaldehyde,
2-pentanoic acid-3-formyl-4,5-dihydroxy benzaldehyde,
2-propanoic acid-3-formyl-4,5-dihydroxy benzaldehyde,
2,3 ,4-trihydroxy-5-methyl-6-hydroxymethylbenzaldehyde,

25 2-hydroxy-4-methoxybenzaldehyde,
2-hydroxy-5-carboxybenzaldehyde,
3-carboxy-4-hydroxybenzaldehyde,
2,3-dihydroxy-4-methoxybenzaldehyde,
2-hydroxy-6-methoxybenzaldehyde,

30 2,5-dihydroxybenzaldehyde,
2,3,4-trihydroxy-6-hydroxymethylbenzaldehyde,
3,5-dimethyl-4-hydroxybenzaldehyde,
3,4,5-trihydroxybenzaldehyde,
2,3-dihydroxybenzaldehyde,

35 2-hydroxy-5-acetylbenzaldehyde,
2-hydroxy-5-carboxyethylbenzaldehyde,
2-hydroxy-5-carboxypropylbenzaldehyde,
2-hydroxy-5-carboxybutylbenzaldehyde,
3-carboxy-4-hydroxybenzaldehyde,

40 2-carboxymethyl-3-hydroxybenzaldehyde,
2-carboxyethyl-3-hydroxybenzaldehyde,
2-hydroxy-3-iodo-5-carboxymethylbenzaldehyde,
2-formyl-3,4,5-trihydroxybenzaldehyde,
benzaldehyde dimethyl acetal,

45 benzaldehyde glyceryl acetal, and
benzaldehyde propylene glycol acetal.



40 45 2, 4-di hydroxy-3 -nethyl b enzal dehyde,

2- hydr oxy- 3- net hoxy- 6- br onobenzal dehyde,

2, 4- di hydwuoxos/83q21 opy| benzal dehyde, 2, 4-di hydr oxy- 5- hexy|rmanzsabkdedayde,

3- hydr oxy- 4- car boxybenzal dehyde, 2-fornyl-3, 6-dihydroxy-4, 5-dinethylb
enzal dehyde, chIoro-4-hydroxy-3-nethox¥£enzaldehyde 2,3, 6-trihydroxyb
enzal dehyde, 2,4 dihydroxy 5-acetyl benzal dehyde, 2-fornyl-3

6- di hydr oxy- 4, ropyl benzal dehyde, 2-fornyl-3 -nethoxy-4

5- di net hyl - 6- hyd1r9@ lnﬁsemawé .claim, Bwhe@mﬂlcrwmp@ugda@ﬁlimrméh;lk@e

5~ hyar SRR %53%%”"'0%?ﬁba%y&§§%i%iﬂaﬁ€,§mo Pehl o7 0!5 (3 .

7- di et hyﬁet%opgﬁyeﬁfé@éﬂyaey& hnﬂox%&km&fyﬁéﬁ%ﬂaoﬂ%émm&%@| gehyde,
2- hydr oxy- 6- ( 8- pent adécenyl ) - benhzal deh

2-4-di hy@ropqx;&en&alt@dhyﬁe (4]:blnIBKj7helnpaidﬂwkl¢ H@mﬁpﬂ@t@d@n@ldeh&d«akﬂndr 0-5-(3,

7-di net h)é{ 5-0x0-2, 6-octadienyl)-4, 6-dihydroxy-2- methyl benzal dehyde,
p'%nt andt-Bexloxyb QHW¢Q4 5-di hydroxy benzal dehyde, 2-propanoic

aC| d- 3-fornyl -4, 5-di hydr oxy benzal dehyde, 2,3 ,

4-tri hydroxy-5-net hyl - 6- hydroxynethylbenzaldehyde

2- hydr oxy- 4- net Ipoxybiengsthstsiiioheof clzamhwzhax:m e CafpouNbeNEainalgh Y dke,

3- car boxy- 4- hydr oxybenzal dehyde, 2, - di hydr oxy- 4- et hoxybenzal dehyde,
2- hydr oxy2-ethasyhessaléedydal dehyde, 2, 5- dlhydroxybenzaldehyde 2,3,

4-tri hydroxy- 6-hydroxynet hyl b enzal dehyde,

21. The composition of claim 1 wherein the compound of Formula I is

10 2-acetoxy-3-methoxybenzaldehyde.

22. The composition of claim 1 wherein the compound of Formula I is

4-allyloxybenzaldehyde.

23. The composition of claim 1 wherein the compound of Formula I is

15 4-ethoxybenzaldehyde.

24. The composition of claim 1 wherein the compound of Formula I is

4-propoxybenzaldehyde.

25. The composition of claim 1 wherein the compound of Formula I is

4-butoxybenzaldehyde.

20 26. The composition of claim 1 wherein the compound of Formula I is

4-pentyloxybenzaldehyde.



3 , 5-dinethyl-4-hydroxybenzal dehyde, 3,4 , 5-trihydroxybenzal dehyde,
2, 3-di hydr oxybenzal dehyde, 2-hydroxy-5-acetyl benzal dehyde,

2- hydr oxyw® @ambaxyet hyl benzal dehyde, PCT/US02/21844

2- hydr oxy- 5- car boxypr opyl benzal dehyde,

2- hydr oxy- 5- car boxybut yl benzal dehyde, g-carboxy-4-hydroxybenzaldehyde,
2- car boxynet hyl - 3- hydr oxybenzal dehyde, - 9-

2- car boxyet hyl - 3- hydr oxybenzal dehyde, ) )

2- hydr oxy- 3- i odo?’5- &8¢ Bempestioneidsianl sdwieie the cpiperng pf Bormula I is

5-trihydr g benzal dehyde di met hyl acetal, benzal dehyde
gl yceryl g@é@pﬁgnﬁé{éﬁlﬁgal dehyde propyl ene glycol acetal. WO 03/043621

PCT/ US02/ 21844 -48 19. The conposition of claim 1 wherein the conpound of
Formula | is selected fromthe group consisting of 2-ethoxybenzal dehyde,

2- acet oxy- 3- net Xbx¥beaempokitigies claimal Whkershy Bercoaipdehd df Eprmula I is

4- et hoxybenzal dehyde, 4- propoxybe | dehyde, 4- oxyhepzal dehyde,

4- pentyl o@%&i&?‘%‘éﬁ?aﬁweﬁ%gﬁtﬂé ‘P&%M@W@Sﬁ'@%ﬁg %gﬁdl‘ﬁ’f@g&ﬁﬁbsi tion
of glaim dﬁ’G}%{ il | 4C %,Byélz% ' ] Iy enzal dehyde .
21. The C%yﬁp@ﬂ{%}r%hﬂ&%@d%f%?%%%ﬁﬁgg g(IB{ t eldcelc}%%oﬁﬁ%@g?&lgﬁgﬂ al is 10

2- acet oxydidetdwixiybenshrleipdedehyde. 22. The conposition of claim 1l wherein the

conmpound of Forrmula | is 4-allyloxybenzal dehyde. 23. The conposition of
claim1l wherein the conpound of Formula | is 15 4-ethoxybenzal dehyde. 24.

2 or opoxybenzal oty i bBostEH & laisF rREEL ko el hEPma IAds dypound
of For nul @ih}drosybenzaldehyde.

30. The composition of claim 1 wherein the compound of Formula IA is 3,5-

10 di-tert-butyl-4-hydroxy-benzaldehyde.

31. The composition of claim 1 wherein the compound of Formula IA is 3-

ethoxy-4-hydroxybenzaldehyde.

32. The composition of claim 1 wherein the compound of Formula IA is 4-

hydroxy-3,5-dimethoxybenzaldehyde.

15 33. The composition of claim 1 wherein the composition is a cosmetic

composition.

34. The composition of claim 2 wherein the composition is a cosmetic

composition.

35. The cosmetic composition of claim 33 or claim 34 wherein the carrier is a

20 liquid carrier.

36. The cosmetic composition of claim 33 or claim 34 wherein the carrier is a

cream carrier.



4- but oxybenzal dehyde. 20 26. The conposition of claim 1l wherein the
conpound of Fornmula | is 4-pentyl oxybenzal dehyde. WO 03/ 043621

PCT/ USO2/ e1BusM4329 27. The conposition of claim1l wherein rdreusvonysaund of
Formula | is 4-hexyl oxybenzal dehyde. 28. The conposition of claim1
wherein the conpound of Fornmula | is selected fromthe group consisting of
3, 5-di hydr oxybenzal dehyde, 3,5-di-tert:ﬁhtyl-4 5 hydr oxybenzal dehyde,

3- et hoxy- 4- hydr oxybenzal dehyde and 4-hydroxy-3, 5- di net hoxybenzal dehyde.
29. The conposition of claim-1 wherein the conpound of Formula A is 3,5-

s T D b R g s
conposi t i @npsitohaindtHe ¥ABHSING i§ PRs&R TR 2 PAGrncomially leffet Ve sincimt,

et hoxy- 4- hydr oxybenzal dehyde. 32. The conposition of claim1 wherein the
conpound of Forrmula 1A is 4- hydroxy-3, 5-dinethoxybenzal dehyde. 15 33.

The conposition gf ¢laim1 wherein the_c Qsition.is a _cosnetic

conposi ti on. 34.3%Th’ghec&95’89§1f1?rbﬁ%afm%sai epei i @ier g @ i essiea®n is a
cosnetic .,eQeposition. 35. The cosnetic conposition of claim33 or claim34
wherein t%e carrier is a 20 liquid carrier. 36. The cosnetic conposition
of claim33 or claim34 wherein the carrier is a creamcarrier. WO

03/ 043621 PCT/ US02/ 21844 -50 37. The conposition of claim1 wherein the
conposition i s 2%hhrengesipositien of elaimpdsyherein thmeprappsitionrip gurrasdesmgl esent i n

%2?2{ nmf;ﬁjé%égfé:utlé}l %:;)fgl%igi%i¥1§aﬁ T pctog}pgﬁm ghp%es?e% noaS -rtalilscc)igrrgglllyctlef?éc?vg !

amount.

40. The composition of claim 2 wherein the composition is a transdermal
pharmaceutical composition and the compound is present in a transdermally effective

10 amount.

41. The transdermal composition of claim 39 or claim 40 wherein the carrier

is a liquid carrier.

42. The transdermal composition of claim 39 or claim 40 wherein the carrier

is a cream carrier.

15 43. The transdermal composition of claim 39 or claim 40 in a sustained

release dosage form.

44. A systemic pharmaceutical composition comprising a systemically suitable

carrier and a pharmaceutically effective amount of a compound of Formula I, II or III:

R O :
.. R/ R'- c(OH



carrier. 39. The conposition of claim1l wherein the conposition is a
transdernmal pharnaceutical conposition and the conpound is present in a

t ransder mald og/oasd2ect i ve anount. 40. The conposition of clrimusd2eisasei n the
conposition is a transdernal pharmaceutical conposition and the conpound
Is present in a transdermally effective_ 10 amount. 41. The transder nmal
conposi tion of claim39 or claim40 whedkin the carrier is a liquid
carrier. 42. The transder nal corrp05| tion of claim39 or claim40 wherein
the carrier is a creamcarrier. . The transdermal conposition of
claim39 or claim40 in a sug;& | ﬁ | ease do§ageIIform 44. A systemc
phar maceuti cal conposition c rﬁ‘} syst eRfRcal | y suitable carrier and
a pharmaceutically effective anou und of Formula I, Il or II1:
(R4)4 R- C(OH WO- R W 03//H43621 PCT/U 21844 -51 (R4)4 ~ O OR5

RI- CHR3O R2 "OR5 Il 4 O(RMH)4 -~ R - R3 O R2 ORS
(R4)4@\ /OH T
5 2/ R'-CH
R=0O-R “OR®
wherein

R! is a carbon-carbon single bond or a straight chain or branched chain
5 alkylene;
R? is a carbon-oxygen single bond or a straight chain or branched chain
alkylene;
R? is hydrogen, a straight chain or branched chain alkyl, a cycloalkyl, an
alkenyl, an alkcycloalkyl, an aryl or an aralkyl; and
10 each R* is independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, alkcycloalkyl, cycloalkyl, alkoxy, alkcycloalkoxy, cycloalkoxy,
acyl, acyloxy and halogen; and
each R’ is independently alkyl, or in the case of the acetals of Formula II, the
two R’s together with the atoms to which they are attached form a heterocycloalkyl;
15 subject to the provisos that the compound of Formula I is neither
2-4-diethoxybenzaldehyde
2,4,5-triethoxybenzaldehyde, nor
4-methoxybenzaldehyde.

45. The composition of Claim 44 wherein R? is other than H.

20 46. The composition of claim 44 wherein the carrier an injectable carrier.

47. The composition of claim 44 wherein the carrier is an oral carrier.

48. The composition of claim 44 wherein the carrier is a oral solid carrier.



wherein R is a carbon-carbon single bond or a straight chain or branched
chain 5 alkylene; R2 is a carbon-oxygen single bond or a straight chain or
branched wioaism4zd2kyl ene; R3 is hydrogen, a strai ght chai n raT/isvancdaed chai n
al kyl, a cycloal kyl, an al kenyl, an al kcycl oal kyl, an aryl or an aral kyl;
and each R is independently selected fromthe group consisting of hydrogen,
al kyl, sub stituted al kyl, al kcycl oal kyﬁz,' cycl oal kyl , al koxy,

al kcycl oal koxy, cycl oal koxy, 10acyl, acyl oxy and hal ogen; and two R s
teach R5 is i ndeffenBemeompesition of cdgimi 48 mreeuibdesage fathie acetal s of Fornul a
1, the ogether wwth the atons to which they are attached forma

het erocycl oal kyl ; subject to the provisos that the compound of Formula I is
nei ther 152-4-disy hpyy iR dRaisy 49 whirelrthb ey RBSAR HRAYIE caRBle.
4- met hoxybenzal dehyde. 45. The conposition of Caim44 wherein is other

than H. 20 46. The conposition of claim44 wherein the carrier an

injectable carriger.  47. The, conposition of claim44 wherein the carrier is
an oral carri er.2lagThereRmMpQsingaiilam 4% whergintha aniydesageformds ¢alkier is a

oral solid carrier. WO 03/043621 PCT/US02/ 21844 -52 5 49. The conposition
of claim48 in a unit dosage form 50. The conposition of claim49 wherein

thes unit dosage 3520r Am&héd fpfaatiy a dedmatdldgiccomaiidntvwideh fletioldatsmp@senher ei n
the unit dosage formis a pill. 52. A method for treating a dermatol ogic
condi t i orfopisrlEhapmyingdo e dwpransastiecidys yaouns of sl gasmgtic compositiamofariaim
effecti v;dgarrmin.t ?471 the cosnetic conposition of claim33 or claim 34 53.
The met hot BFC8h7 M 52 wherein the disease is an i nfl ammatory di sease. 54.
A nmethod for treating a patient with a dermatol ogi ¢ di sease whi ch net hod

{

53. The method of claim 52 wherein the disease is an inflammatory disease.

54. A method for treating a patient with a dermatologic disease which method
10 comprises topically administering to said patient a therapeutically effective amount of the

topical pharmaceutical composition of claim 1 or claim 2.
55. The method of claim 54 wherein the disease is an inflammatory disease.

56. A method for treating a patient with an inflammatory disease which
method comprises transdermally administering to said patient a therapeutically effective

15 amount of the transdermal pharmaceutical composition of claim 39 or claim 40.

57. A method for treating a patient with an inflammatory disease which
method comprises administering by injection to said patient a therapeutically effective

amount of the injectable pharmaceutical composition of claim 46.

58. A method for treating a patient with an inflammatory disease which
20 method comprises orally administering to said patient a therapeutically effective amount

of an oral liquid pharmaceutical composition of claim 47.



10 conprises topically admnistering to said patient a therapeutically
effective anount of the topical pharmaceutical conposition of claim1 or
claim 2. 9% o03bass2ret hod of claim54 wherein the disease i Gamsoakisammmat ory
di sease. 56. A nethod for treating a patient with an inflammtory di sease
whi ch nethod conprises transdernmally adm nistering to said patient a

t herapeutically effective 15 anmpunt of53-he transdermal pharmaceuti cal
conposition of claim39 or claim40. 57. A nethod for treating a patient
with an infl anmift. oAymethed fsrdreating l patiettivaith avinfleinsetorydiseaseswhichng by
injection to said patient a ther ar?euti ,calalé% effective _a

t of th
i nj ect abMethed sPPREEeH Grally admmisienng 19rsaik patieny ihsgpewicall} CEF S ARGt

treati ng%tamoara{ g\difdr%qa%ﬁa@eﬂﬁ& %g?ﬁgﬁp&gxf ﬂiﬁﬁ:ggp whi ch 20 net hod conpri ses

orally admnisteri 0 sal erapeutically effective anount of
an oral liquid pharnmaceutical conposition of claim47. WO 03/043621 -53
PCT/ US02/ 21844 59. A nethod for treating a patient wth an_infl anmatory

di sease whi ch 6fbt Aoaethodinr iswsoGna fheyskibmpspranes ohypatisnt whichgasthedt a

th ticall f.fecti . f . l i
corenr)gg |e$ ?(IH’(F:}%&SFX f:qepé‘?@g' Aflgfﬂlel%‘gtg})lﬁg &%?%8%66}]? 8& %ﬁﬁ%ﬁgvﬁkﬁgﬁl@éﬁg ele#ﬁﬂéggiéér ance of
2 fgtc 't ?Cﬁem&{u;ﬂt%l? ﬂfeefog% pleeRREdusiest dofiploSieibh f edifhni stering to a patient an

I n appearance inproving “anmount of the topical pharnaceuti cal
conposition of claim1. 61. A nmethod for inproving the skin appearance of a

human whi ch nethod conprises topically .applying t aid h n an effective
skin appear anceﬂ-nﬁrlﬁwlﬂ% foéh‘BEl‘iﬁ’tQ’lr@fél? %ISHPBB‘%IE‘E%{‘%e@géﬁ%‘P?@ nﬁb&ﬁﬁ} on of
claim 3308f1p§§e§ltc$ighﬁy applying to said human an effective skin appearance improving

amount of the topical cosmetic composition of claim 33 or claim 34.



