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WO 03/0436 U 5 10 15 20 Field of the Invention [0001] This invention

r el at eswb@3oxyszQr oup- bearing aronati c al dehydes and thei,rcﬂﬁg,ﬁ%“aét& M&Y 2006
ingredients in cosnetics and pharnaceuticals. Mdire particularly It concerns
such al dehydes and their use in cosnetics and as topical, transdernmal or
system ¢ pharnmaceuticals. State of the Art [0002] This invention involves
the use of aronatic al dehydes. Many aromatic al dehydes are known materials
that cormmonly find use as chem cal internediates. Sone aromatic al dehydes
ar roducts as well. [0003] As defined herein, an

"oR O, Rin EhHER EOHUER SRR PPl Sht et atten g B hg

| east one E?-ORZ- oXy substituent on its aromatic ring, wherein RZis a

car bon-oxygen single bond or a straight chain or branched chain al kyl ene and
R is hydrogen, a straight chain or branched chain al kyl, a cycloal kyl, an
al keycloal kyl, an al keRIKGROUND OF BIEINYHNYIONL 0004] The present

i nvention uses these al dehydes as active ingredients in pharnaceuticals and
cosnetics. Wiile the invention contenplates that these al dehyde materials
can find application as system c agents against inflanmatory conditions when
del i vé&ilald of therugentiionl |y or orally or by injection, at this time their

pref er uses are as C onents of topi.cal cosneti nd r.maceut i cal
onpodtfiflans “Tuliedion ElFRE b etiunriRric bR Gyl eatldBHaTST She
rangi gg; it g . Had dagd O I soriasis
s dgaé':l%tgfer iggfleg%i@%l Octoglgle@%ql&g L Etggadfﬁﬂ&ﬂ? MdrP PhATEREOR bR AN R

aldehydes and their use in cosmetics and as topical, transdermal or systemic

pharmaceuticals.

State of the Art

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

aromatic aldehydes are components of natral products as well.

- [0003] As defined herein, an "oxy group-bearing aromatic aldehyde" is an aromatic
aldehyde bearing at least one R*-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

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
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.



PCT/ US02/ 21844 15 MAY 2006 [0005] Therapies used in the past to deal ﬂgth
conditig h,as eczema and psoriasis have included the use of si MAY 2006
enol | i eﬁ?ﬁlfjﬁ#g(bilcal steroids ranging frommld agents SUEHU;%Z“'S“
hydrocortisone (1 % through nore potent materials such as cl obetasol
propionate (0.05% have been indicated with the common inflaimatory
dermatoses. In addition, corticosteroids and i nmunosuppressants have been

used t eat .skin, conditigns. Vitamn D apd its derivatives such as

cal ci ORI AREPisared thincane i Eanh BORRHOB Reh 35 &4 UL PREVS  been
used t 5 . Falel! 2 I LEam.n Do rial S, used to
{roat RskARRRTIEELOIER dRbMEhE CropkaP b AR I BpAE TS,
wel | kaeas hdbedridyne (6L i@l Ras&Spdidift ouedridld eudkdsicldthseNpRipidiaee syst en ¢
circulation when placed on the skin. The line between "topical” and this so
cal | ed003% ainyd deomindicaeihivith she entdumon eiflapogtory desmatdsgs z yo odditiand many
therapi es heretofore have had both topical and transdermal. aspgcts.. [0007]
“These TRETOSISTILS 3G THBPNOIIPRBGIAHAYE DEPRies: D JFrat SERGPAFIEADS S’fﬂénv%ry_

L emporgya 30de Yty S IPREGHAHbY Al AAPHEACiTI ARl Hnh A BhdloMSE rdiRoffSOCt at ed
W th hi nning skin, brursing; and rashes as well as serious system c side

ef f ectipive bedh @d t6lerat AnTRIAGloSLaIG8hicAg. STIRWIGHATT {1800 arkhgedtd am n D
materials often pass transdermally and can have unexpected effects on the

user' drgyatem ¢ cal ci um metabolism The retinoids are reported to cause
acne in sone cases and to produce teratogenic effects if absorbed
transdermally during pregnancy. [0009] It is clear that there is a need for

ddi ti t opi kil ol - ef VEE] t t ol ogi cal
conai (100 PP RGP ARRG ROSHERpER, RS, |EEH HEnbna iR mi® (774" <6

1d reat pbiignphdsythidughsde simlany cater did@iswise cBysheon 6abh placedah ald kin.
i nflammatory conditions and avoid sone or all of the problens associ ated

wi t h tTHerlags sweamoViopisalised e so3abeBtranstemal's admnigegon Bf BEs29@6 SUMVARY
OF THE. | NVENTI 5 10 15.[0010] .1t has now been found that a group of oxy
O oup THEAL THGEHRR TSRy RO BE Tk Bhek Eieq! Goi dram et E502e8: et

i ntlanunation -rel ated dermatol ogi cal conditions. These al dehydes al so
appear to be delivered to a neasurable extent transdernally and

[0007]  These therapies are not without their limitations. Emollients are very
temporary and must be repeatedly renewed. Topical steroid use is associated with
15 thinning skin, bruising, and rashes as well as serious systeniic 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 1OW In use.



thus to potentially achieve system c and/or |ocalized anti-inflanmatory

ef fect swaiwshitn2the body. In view of these findings, it periken: i 8ppeld MAW
t hese al dehydes can be effective against other inflamatory conditions

adm ni stered by other system c routes. [0011] In one of its conposition
aspects, this invention is directed 30 topical pharnmaceutical and cosnetic
conpositions containing a pharmaceutically-acceptable topical carrier and

one or nore aromatic al debyEgAGOY RN NYR: INvERerRyQMati c  al dehydes incl ude

materials of Formula I, as well as protected versions, that is, acetals as
in Formula H, and hem acetals as in Formula I11: (R4)4 " RBOR~ R-C(OH
(R4) 4 OR5 (R4)a wher ei n
oo odP 1Itpléwle§’dm*%w§2 that mw%@xmreun@Wywmﬂau& ahﬁﬁhﬁ%@ﬁ car bon

si ngl %r@gﬂgctﬁé £ 1§#Irﬂig§l§éﬂﬂ§ﬂ ﬂll? uﬁ[@xﬂfﬁ%‘ég%@ﬁg&%&'ﬂﬁgﬁggﬁn 1§2n' s a

car bon-oxygen “si rFan al kyl ene;

R3 i s Fheby ﬁ'lﬂél%%s aBo ?{)@d&tbtbc(aiéﬁ{féle@rto @h&'ﬂﬁﬂ%‘le%‘%@éu’ﬂ u@:hé@é&malg/ qye! oal kyl, an
al kcycloal ky I', an al kenyl, an aryl or an aral kyl; and each

g ndepeandentioyemsiallgatladvd syemntibeandioo tlxpnahmdsamt-mmlgnm&amtyohr[f@sw1t111a| thy | ,
substituted al kyl, ali ccycl oal k cycl oal kyl, al kox &/ al kcycl oal kaxy,
cycl od1ofBxyln v1gyyyqf thesg | fHidpnasnd waﬂlgjg@ﬁeng,ﬁlépt these aldehydes can be effective

against other inflammatory conditions when administered by other systemic routes.

[0011]  Im 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 Formuia II, and hemiacetals as in Formula II1:

®RY— O I
(R4)4—@\ /ORE’ I
.Y OR-cH
R=0-R “OR®
15 (R4)4_"@\ /OH o
3 2 / R'- C
R=0-R OR3

wherein



each R5 is independently alkyl, or in the case of the acetals of For rE;”EY |1,
the twapRestQoether with the atonms to which they are a,térﬁgggglggrr]n MAY 2006
het er ocycl oal kyl; subject to the provisos that the conmpound of Formula | is
nei ther 2, 4-di et hoxybenzal dehyde, nor 2,4, 5-triethoxybenzal dehyde. [0012]
In one of its conpositions, the oxy gfoup-bearing al dehydes are hydroxy or

hydr oxyal kyl al dehydes, in which case R3 will be hydrogen and the al dehydes

wi Il be represqntedr-dadbdidiagit Aonll bfadndisht J:lﬁiﬁ‘R%r belcRuBenai (R4)4 nP a0
H-O R RR- COH (R4)4 ~ W xazo RI- CH H™-0O - O (R4)4 UOHS R-- CH
H O RalkydR®:;| LA WO DJ/ 043&R21 -5 wherein R, R?, R and R5 are as previously
defined. 5 10_15 20 [0013] [0014] In another of its conposition aspects,
this inventiof ilsagprostaageen singl§dimge eup seaichcdimpbor bragaked @ir opi cal |
transdﬁ{&ﬂ‘al .or other system c adm nistration containing a

phar me ti%al | y-acceptabl e carrier and one or nore of the aromatic

g eyt SeERICS SRR ¥Rk ARUPT: b SR, STl e here the
adm nisBkayatdatkyl, an alkenyl, an aryl or an aralkyl; and
each R* is independently selected from the group consisting of hydrogen,

alkyl, substituted alkyl, alkeycloalkyl, cycloalkyl, alkoxy, alkcycloalkoxy, cycloalkoxy,

acy! acyloxy and halogen; and
10 each R’ is independently alkyl, or in the case of the acetals of Formula II, the
two Rs 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, IIA and IIIA as follows:

R O A
o Rz/ R'- C(OH
(Rﬂr*t@\ /ORS A
2/ R'-CH
H-O-R “OR®
20
(R4)4"|\@\ OH A
TR
H-O0—R2 “ORP



[0015] In one of its method aspects, this invention is directed to a nethod
for treati;ng;a; patient with a dermatol ogi cal disease which nethod cloirMAY 2066
topically adjm' nistering to said patient a pharmaceuti cal* 8 14 on
conprising a pharmaceutically acceptable topical carrier and an effective
der mat ol ogi cal disease- treating anmount of a conpound of Formula I, Il or
lii above. [0016] In another one of its nmethod aspects, this invention is
directed to a“ﬁrigﬁmg{l f{mR“t-lrn‘aeﬁjiﬂQag f@ﬁdﬁ@fy%e?ﬂfe al condition, which nethod
conprises topically appl’ying to ‘a Ban 3 cosnsti c conposition conprising a
pharmaceutically acceptable topical carrier and an effective anmount of a
conpound of Forrmula I, Il or |1l above. [0017] In still another of its

met hod0@k}jects, this invention is directed to a nethod for treating a

pat i ené wi.th an inflammatory disease whi ch nethod conprises systemically
admi nil8PkH; ngin enalbgrpighsicoamesiHop Rarsee dus VAR Fpd&ctsddf conprising a

phar Wt . . al I er. ) ff.ecti I TRt

i scasnarpusficl RERHARBr tEl e B A PG e

£XCl UQbRgilifea pamPRMeticAy mREDRIPentRl dahyaeor mo¥OoPd hidn#ié 2 1

NCT/ US02/ 2784415 MAY 2006 -6 DETAI LED DESCRI PTI ON OF TI TLE I NVENTION 5 10
15 20 akishpdd edmPesgdsiod thoomulafl, the IV, axcindingdoasilafoguwkert:thed schemati c
diagramillustrating inflammtory esses in the . skin and show ng the

rel at iCBHBJHP'ﬁfF of Pormila s IRha bEw el e b s SysiePB Al THRISHaHs . [ 0019]
Figure 2: Arepeat of Figure 1 illustrating those inflammuatory processes
which are effectively treated using the present invention. [0020] Figure 3A

and 3Bogry] Fi gibesotits ndBoansptts, tB8in@hanDE dhictdd ®Novethbe foef f ect's of
al dehydes "enpl oyed in the conpositions of this invention on interleukin

1" 1L- tikating agated yitlos daghdoldpicaEAiseREELlicke nptleskemnprises depicadlly fi br obl ast s.
0021] Figure 5. A bar .graph which shows the effects of al dehydes enpl oyed
19 n t hednURHpHEs (9 S PAFCH @i RLAARASHYSD (OBROSIEPR SHIBBENGY R pl i or bol acetate

" TPA" 'pillﬁﬂﬂ&gfiitiglﬁ';’ accépthf€ ?oﬁaii&'i' chiftiek Ghahh @ﬂﬁé’ﬁ\%sdermatological disease-

treating amount of a compound of Formula 1, I or IIT above.

10016] In another one of its method aspects, this invention is directed to a method
for treating a dermatological coudition, 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 I above.

[0017]  Instill 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, IT or III above, excluding the compound

4-methoxybenzaldehyde.



[0022] Figure 6: A table which shows the effects of al dehydes enpl oyeﬁi in

the co@pRppsiti@ps of this invention and other rel ated COFP?H%?/ A, 3 MAY 2006
expression levels of varius prot eins in fibroblasts challen 8% th 1L-1

or W light. [0023] Figure 7: A table which shows the effects of al dehydes
enpl oyed in the conpositions of thig.invention and other rel ated conpounds
on expression levels of varies proteins in keratinocytes challenged with

TPA or WV |ight. &ﬁg{? ' ﬁﬁz‘ , S , 11A and 11B: Bar
graphs of data ta u‘g#é]gblq%ﬁg—léé IéFO(agg‘Hﬁl gur@sﬁrqé&g 12B, 13A, 138, 1l4A
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

forw|mmmmmmm| nitions [0027] Wien describing the aromatic
oxy gr, bearin dehyde conpounds npl oyed in the cosnetic and
phar md s caF!neﬁﬁgo .ﬁ B‘Ff%ﬂtéﬂ@aﬁéﬁh’é‘élétr%ﬂlgtlﬁﬂénm"ﬁ‘?}ﬁrﬁlP%S%sm\ﬂé‘?I as the
conpo i t h h the follow ng
roani gt 8BS ek 28R bARRBE LRl B B30 o T VR 620 0ooe)
; Ar omapgmial defide: r gfiepét bPT%@P‘PHH&QIﬁllflgtﬂl&s@riﬁﬂ'hﬂmﬁi&l? er cekde9 and an
al dehyde gr oup or an al dehyde group protected as an acetal or hem acet al
pendemhuﬁh mmeffdaevmlyn@nte[d(mﬁ@lﬂlé@cqsbﬁt inedrgion. t 0 t he group C(O) R where Ris
hydro& a7 al k 3 When. R is hydrogen this is a_ "fo ", when Ris
6012 ~Klawpi tndggod Riyresda, FEraddco Btah@x@lamlcleslmwe [0031]
"Alkyl % 1 ef aturated aliphat.ic droca
or ef oS Rabichd oy B b nBo ot b bt BBl BREAE D om 1 10
12, evennqgea r@gtsétlgﬁcﬁlszlﬁy’ i @"%xg?ersaeﬁl iR RARaL fmmt@rm i's exenplified by
groups such a , ethy ropyl, isopropyl, n-butyl, |sobutyl
1d ent - jo@34], nEFhaxyls: A -lac teydph Wweich shows the effects of aldehydes employed in the

compositions of this invention on tetradecanoyl phorbol acetate "TPA"-induced PGE,

L

expression in keratinocytes.
{00221  Tigure 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 chaltlenged 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, 138, 14A and 148:- Bar graphs of data tabulated in
Tig. 7.
[0026]  Figures 15A and 15B: Bar graphs of data obtained in an in vivo test of the

lotion formulation of Example &.

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:



octyl and die like. The term"lower alkyl" refers to al kyl groups ha [}? 3}0{]5
to 6 camipmiaions and especially 1 to 4 carbon atons. [Q'Q\?i?l]sn  SHRSL ts Al

al kyl" refers to an al kyl group, preferably of from1l to about 20 carbon
atons, having from1l to 5 substituents, and preferably 1 to 3 substituents,
selected fromthe group consisting of7-al | coxy, cycloal kyl, cycl oal koxy,

acyl, am noacyl, am no, aniinocarbonyl, cyano, hal ogen, hydroxyl, carboxyl,
keto, Oh2gket dAmmhKodeeaydmwen tol"tlcﬁlﬁpouﬁlbs oAt kentyin = MY ring yh@my, nitro,

- OSBH and pharmaceuti cal | acceptabl e salts thereof, -SO alkyl

- SO suBéeliydnesenmel 31 aldelydearonp progapedaasiayacetal gopemsastd peadestifiait cyl , - SO2

aryl, and. nono- and di-al kyl am no, nono- and di-arylam no, and unsymmetric
di - subS¥ %t ed ami nes having different substituents selected from al kyl,
substituted al kyl and aryl. [0033] "Ai kenyl" refers to nonoval ent
unsaturated aliphatic hydrocarbon groups having from1 to 20 carbon atons
and pr@bagjabl y Alcyt"orebers as berzrafp AS(CRAwHt R R addogens pigl ak hyyll oiefinic
unsaturation. WO 0310 0621 v(T/usn2/2154 | 15 MAY 2006 -8 5 10 15 20 25

% 0034] Whan Ryiséyydrogearthisds o farinyal, evlensBitit- By dleis a9 {9s8HT.c hydr ocar bon groups
preferably having from1 to 20 carbon atons and nore preferably 1 to 6
carbon atons which can be straight chain or branched. This termis

exenpl by 8 h -), ethylene (-CJ.1,CH ), the
or opylﬂgggﬂ?sorreAr%&%g 1%&[1( oific ol 10-880. CH( CH3) CHI-) and the i ke. %00351

"Al kcycloal I cyl " ref ers to -al kyl ene- cycloal kyl groups preferably having
from 1 to 20 car on atons in the al kylene noiety and from3 to 8 carbon

at oms 0A3the "é&ykrloaeiig tormqn@vylengﬁgwmgqm ﬂW%‘l‘%’éﬁ'q{S’?ﬂlb@? 69@5‘§Sare exerrpl ified

Chosebeltang Brelt i T b aPUi TR0 aipiy: el pyabbiaitat 6IRE PE o1 abi y

havi ngpofel Iﬂgfe;aﬁlg’ 140 F&dr 9(91{‘211%}1%”31‘111@térﬁleis%k&ﬁbﬁ‘ﬁ&i g% s8f¢h 4fom 3 to 8
car bon at

cycl oal kyl noiety. Such al kcycl oal Koxy groups are

1exenplmétheld cwi; m-maydynsbpmpppyd-butyl- Qo eyt yelapeyit yrl—hexyD@bcﬂjﬂZ taycl ohexyl ,
and the |ike.
octyl and the like. The term "lower alkyl” refers to alkyl groups having 1 to 6 catbon

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, haviog from 1 to 5 substituents, and preferably 1 to 3 substituents,

15 selected from the group consisting of alkkoxy, cycloalkyl, cycloalkosy, 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 alkyi, -SO-aryl, -S0O,-alkyl, -SO,-
substituted alkyl, -SQ,-aryl, and mono- and di-alkylamino, mono- and di-arylamino, and

20 unsymunetric 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.



[ 0037] "Akkoxy" refers to the group "alkyl-O". Preferred al koxy groups
include, by way of exanple, nethoxy, ethoxy, n-propoxy, isopropoxy,j§ MAY 2005
n- but oxyo sberf2but oxy, sec-butoxy, n-pentyl oxy, n-hexylexyisez/2t344

1, 2-di met hyl but oxy, and the like. [00381 "Al koxycarbonyl" refers to the
group -C(OOR where Ris allcyl. [0039] "Am nocarbonyl” refers to the group
-C(O NRR where each R is independentti hydrogen or al kyl. [0040]
"Arninoacyl" refers to the group -NRC(OR where each R is independently

hydr ogdfitdd] al Kylkyld@04¢fers Ar dibilenehensct alipimticnsatotaai@doaupimat i ¢
carbocyclic group of from6 to 14 carbon atons having a single ring (e.qg.,
phenyl| )Preteraply hiing Doohddas¢ariongdore agl morqppetally bio @attheylajomer ef erred

I's include phenyl. ht hy| like. Unl her wi i ned
byt he ‘War ik PORr eht REY phtheoRida) Tatist s cEen Sot Y AR ROUES wo
113/ x13f&hky BT (@@?2)/ 24 1%1&(%%‘@’[{%3353 R?Dﬁé%’lg iéo‘in%@f(g.gf‘, opi cenaliy be

substituted with from 0 3 subs ecte m t he grlou

c¢onsi standgCol(Cal, JGHL,-) ahd dexXike. al karyl oxy, allcenyl, al kynyl, am no,

am noacyl, am nocarbonyl, al koxycarbonyl, aryl, carboxyl, cycl oal koxy,
cyano, hal o, hydroxy, nitro, trihalonethyl, thioal koxy, and the like.

[0042] ./ | kyl," ..refer O the group "allylene-aryl" and. is nmost typically
benzy! (003 0a2 AucBakyl e i€ i fen tydna i ey viye moft oo

defi ne : bom § lin 4G nd : i [ 0045]

" Q/anoSII %éfbmé(?dslb?%%ﬁé %rtg%%lw%ﬁlé nt%%gé{ﬁi@étﬁgglg% rg er%lptmg cyclic al kyl
groups ogtlohlkgmididrp. Z0ck alideclodiphBoupeyicngedpliisBgbe cyclic ring or multiple
condensed rings, including fused and bridged ring systens, which can be

opt i onaldts-cyaleprapybt ddmksclerenin -TH.EIR-allojexyls enpdie l8gch cycl oal kyl

groups include, by way of exanple, single ring structures such as

cycl opropyl, cyclobutyl, cyclopentyl, cyclooctyl, 1-nethylcyclopropyl, 2-

et hy! qyedapent XlicyroiRbRY! Fels Q8 COMIcy18RAcycltRlky1R oA pritkduip h&vihk NY
struct fj{r es(qsuch asfJy adamant anyIS, and t(yhe I (i:)Ikce. lj[c%d’ﬁlfﬁﬁéycl oajfallcolx%" refers
to - 0- dymhdabkyl cagbaugemsSudle dirglenahiotety agd Gps 3 to 8 carbon atoms in the

cycloalkyl moiety. Such alkcycloalkoxy groups are exemplified by -OCH,-cyclopropyl,

-OCH,-cyclopentyl, ~-OCH,CH,-cyclohexy!, and the like.

15 [0037] "Alkoxy" refers to the group "alkyl-O-". Preferred alkoxy groups include,
by way of example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, rert-butoxy,
sec-butoxy, n-pentyloxy, n-hexyloxy, 1,2-dimethylbutoxy, and the like.

10038} "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 singie ring (e.g., phenyl) or multiple condensed rings (e.g.,
25 paphthyl or anthryl). Preferred aryls include phenyl, naphthyl and the like. Unless

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



i nclude, by way of exanple, cyclopentyl oxy, cycl ohexyl oxy and the Irk@

[ 0048] el enegaycl oal kyl" refers to cyclic groups of fromnﬂﬁmwzmﬂ4 %mw%
atons and 1, 2 or 3 heteroatons selected fromnitrogen, sulfur, or
phosphorous, especially oxygen, for exanple. The ring can be optionally
substituted with from1 to 3 al kyl grdups. Such heterocycl oal kyl groups

i nclude, by way of exanple, single ring structures such as tetrahydrofuran,
1, 4 di comaaptivnalhe bt auystifutet axd@reont dytordodubgiitnents telecah yanotiei wpfigne, and the
like. \vO 03/143621 1 5 MAY 2006 PCT/LI SI12/21344 -10 5 10 15 20 25

[ 0049] cmswﬁpgphgllrvéroﬁllaﬁy@ﬁlkdnéﬂw s'lllmyhrrgﬂﬂrrahu #mingnamb@rcyloni zes the atons
or no] ecu % 1 ﬁﬁﬁ coqsrs{ rtrcles (g el ectrons) or
it rray‘uﬂgmc:é‘ gty 8 é%‘é‘f‘?%w% Cr"’gl]d}l‘1 P HnCYaRo ‘;jg h@f{ﬂ%ﬁh radi ation).
Ionrzrﬁﬂor%qh@&hgmqugg ké\ aﬁﬁﬂﬂkhke for exanple as a conponent of
sunlight, and is em't radi oactive substances. It is also produced
artificially in X-ray nachrnes particle accelerators, nuclear reactors,
etc. [0050{ "I sol ated”, when used to define the state of purity of the

5r ot [W43] denywelkyE orefese el hewgretp ' Hlkylee-prat end is wosttppisaliynbesayion, neans
that the aromati c al dehyde has been substantially freed of (i.e at |east
about 90% and especially at | east about 95% freed of) or separated from
rel at egyfsgedstag u 0 =..0CCUrring
nixturgghgfelategﬁhgte??%ﬂg gfiwlﬁrn@ﬁu%%ﬁn ﬁgﬁygéﬂg%gggég%Wﬁ'nature.

[ 0051] "Pharnmaceutical | y-acceptabl e topi cal carrier" and equival ent terns
refer to an |nact|ve i quid or cream vehicle capable of suspending or

di ssol M04d] t he*Garbotl] cefersl tdehy geovanb(GHvilng t he properties of being

nont oxi ¢ and noni nfl anm atory when applied to the skin. This termis
specifically intended to enconpass carrier materials approved for use in
topicagOqgfnebmggnoR@QE%qﬁqh@Bhﬂ eqrriers include water, oils, both

veget abl and m neral, cream’bases, |lotion bases, ointnent bases and the

| i ke. These bases |nclude suspendrng agents, thickeners, penetration
enhancers, and t heir formuation is well known to those in the

ot o TU0 ot - I eIt SHae HER pee) &f rom 3 to 20'carbon storms

10 having a single cyclic ring or multiple condensed rings, including fused and bridged ring
systems, which can be optionally substituted with from 1 to 3 alkyl groups. Such
cycloalkyl groups include, by way of example, single ring structures such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclooctyl, 1-methylcyclopropyl, 2-
methyicyclopentyl, 2-methylcyclooctyl, and the like, or multiple ring structures such as

15 adamantanyl, and the tike.

[0047] "Cycloalkoxy" refers to -O-cycloallcyl 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 heteroatows 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
ze like.



Addi tional information concerning carriers can be found in Part 8 of«, BW'?GUG

to on' sywoRRaLsmeeutical Sciences, 17th edition, 1985, Magkriupl4ghi ng
Conmpany, Easton, Pennsylvania, which is incorporated herein by reference.

[ 0052] "Therapeutically effective dose" neans a dose of a conposition of
this invention which, when applied topically to the skin of a patient
afflicted wwth a dermatol ogic or other cosnetic or nmedical condition, or

when agpi4u st erfediAyy fHaakiog" reﬂe&uﬂiﬁm;rr@&iﬁﬁ&ﬁIliaﬂicﬁﬁ‘ze@@l%?ﬁ%ﬁ@'o@ i mprovement in
the patient's condition. WO 03/043(, 21 PCT/USu2/ 21344 15 MAY 2006 -11 5 10
15 20 poos3jes dfopatesal It magheonsiss of panicie (sush 2a chottensforadmiapibet r at i on, neans
that a material, is admnistered by being appljed to the skin. [0054]

" Topi c&I9CHORRERRLC; Gl adiHar: £ wat drra LAl il 7k Rg1ARE skin,

pr oduc I Hphar 0gi : i ther d oy Jhe ce of
appli Cg)? ?‘%ﬁﬂgﬁlﬁlgggg%arggﬁ?bgggsgpp éés?;ﬁjl%if ts%lﬁ iEEI}LlrE|’az[r%1s(i gr%rar{ﬁ L%g}gls%c%gﬂcg @an active
isngr edis@bdarices.tIng 4184 prddated drfi€icialy iXOHR- AeaihRy pAvtRIBAdceleAsighydes [ 0055]
The oxy group-bearing aromatic al dehydes include the conmpounds of Fornmula I
and | Angglegiefeactgss, i r acetal and hemi acetal equival ents shown in Fornul as
1, I'lA 11l and I11A. [0056] When R3 is hydrogen, the al dehydes have the
structures shown in Fornmula I|A IIAand IIlA At this tinme, the base

2l dehy g, oRlea- | whadidh @i aREALankedr plARSE B UFOBRAN Mony® the

aromatic a e conpounds rmul a selected fromthe

group composidsngedin teqandiize-ofahiddnveating) Begniat drethyh&ivealdsigde eéuby| ene.
Mre preferably, R is a carbon-carbon single bond. [0058] Preferably, RZ is
sel ect daert pdwianHallyg freeh o EGresatdedshgbaitt 98 % andbetpeoiriiyahleast abghiedBond,

LTS Y B2 3R L SR ML R SR ol ® GALDRNBPER, NS o Dond
L T LR e T S
| east about two of the R s are hydrogen.

[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, creant 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 these in the art of cosmetics and topical pharmaceuticals.
20 Additional information concerning carriers can be found in Part 8 of Remington's
Pharmaceutical Scignces, 17th edition, 1985, Mack Publishing Company, Easton,

Pernmsylvania, 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, resulis in an observable improvemient in the patient's condition.



When R3 is hydrogen, then the four R s are nost comonly hydrogen, )(gr
al kyl aelimlkony, wth at |east 2 Ras being hydrogen i pdDsd)6a88s: r\‘M!Q”UE}
34 15 MAY 2006 -12 5 10 15 20 25 30 35 [0061] Preferably, each R5 is

i ndependently alkyl, or in the case of the acetals of Fornula Il, the two
R s together with the atons to whi ch-itjhey are attached forma
| i eterocycl oal kyl . More preferably each of the R5s together with the atons

to whi gasshey “Tapheapt tachaded 8F Miineds MogX @@x@rhﬁﬁﬁmu%ﬂyhle%s @aSqibsti tut ed
1, 4-di oxacycl opentanyl. [00621 An especially preferred group of conpounds of

For mul materinhisragniBisiesedbh being appitedhipdheogeim. are those 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 aldehyde functionality, R3

Ihf/d?gtg l- r eltsrgélca I%;t/l% %w ?‘%aélé\{gmél Hp?trﬁq S\ﬂggﬁﬁ@@@@@%g%ra I A Iare t hose

&N &ﬂu&sa'diasﬁu@%'h?ﬁﬁ‘"rcﬁﬁfﬂlﬂﬁﬂLeihllg:lltﬁelbl%ﬂﬁly 0t Blade %Pﬁ AR=g¥yYEen single
bond at | east i hydrogén and at |east one R is al kyl, hydr ogen or

al koxy*yste[nﬁfxﬂ@] asl nreanitoff ermnsfermhispaacageardia wtiva ggeatisnt mMIsnmtmaht ion is
directed to cosnetic and pharmaceutical conpositions conprising a suitable
carrier and containing one or nore of the follow ng oxy group-bearing
is other than hydrogen:
gernzal dehyde,  2- propoxybenzal dehyde,

2- '5ODKQBQYYbeﬂﬁﬁﬂ{¥%ﬁbQ§¢maﬁhg&ﬁﬁﬂH%éhhﬁﬂ?é&ﬂﬁﬂmg@ﬂwc%mﬁkﬁﬁéygﬁnza|dEhyde
3- propoxybenzal dehyde, ~ 3-i sopropoxybenzal dehyde,

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

10 I, IIA, 1II and JIIA.

[6056] When R? is hydrogen, the aldehydes have the structures shown in Formula

IA, A and ITTA. At this time, the base aldehydes of Formuia 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 bydrogen 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.



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

4- pr opoxwhenzakdehyde, 4-i sopropoxybenzal dehyde, / :y7144
2- met hoxy- 3- et hyl benzal dehyde, 2-ethoxy-3 -metlry IbenzéTHe\

2- propoxy- 3- net hyl benzal dehyde, 2-i sopropoxy- 3- nethylbenzaldelryde
3- et hoxy-4-nretlryl benzal dehyde, 3i®t hoxy-4-net hyl benzal del t yde,

3- propoxy- 4-nt et hyl benzal dehyde, 3-i sopropoxy-4-net hyl benzal dehyde,

15 MAY 2006

2- but qyyEgnzabaab Lyde e WORYR/ ik 2ot

4- but gxy enzaF haégﬁ‘ ea4 pent@f}%%ééem%lg%hgé%ﬂ%% ﬁé @@géy elglzoal dehyde,
4- hepthdroxicdoindal td@ﬂyﬂeouctl&rahlﬂoﬁm ﬁemldﬂwx;chehfz;awéeitthylﬁﬂ form a
4- et hoxy- 3- nethoxybenzaldebyde 3, 4- dlgthOXégenzaldeh

3 et | Ihslayocrcinalipn o Mewsryafcaahy gech ofthf: Ripiage
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30

35

FEtRdRY Béazsdp detEk deey
; : 3%15%3&1{:@18{1; iggﬁéﬂ@gﬁ%ﬁ%a@?w{ ora su%stltuf‘édhfe&tﬂéx%)é%ﬁggezn any?hyde

[0062]  An especially preferred group of compounds of Formula I where R? is other
than hydrogen are those in which 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 1n
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 conposition 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
other than hydrogen:

2-methoxybenzaldehyde,
2-ethoxybenzaldehyde,
2-propoxybenzaldehyde,
2-isopropoxybenzaldehyde,
3-methoxybenzaldehyde,
3-ethoxybenzaldehyde,
3-propoxybenzaldehyde,
3-isopropoxybenzaldehyde,
4-(2-propenyloxy)-benzaldehyde,
4-ethoxybenzaldehyde,
4-propoxybenzaldehyde,
4-isopropoxybenzaldehyde,
2-methoxy-3-methylbenzaldehyde,
2-ethoxy-3-methylbenzaldehyde,
2-propoxy-3-methylbenzaldehyde,
2-1sopropoxy-3-methylbenzaldehyde,
3-methoxy-4-methylbenzaldehyde,
3-ethoxy-4-methylbenzaldehyde,
3-propoxy-4-methylbenzaldehyde,
3-isopropoxy-4-methylbenzaldehyde,
2-butoxybenzaldehyde,



4-
3-
3- benzyl oxy- 4, 5di met hoxy- benzal del yde, 4-benzyl oxy-benz

(et hoxynet hyl ) - benzal dehyde, 4-(ethoxynetllyl)-benzal del yde,

(d. odeoyhexy}r benzal del I yde, 3,5 di met hoxyl - 4- acet oxypﬁbﬁ‘@&quydéli MAY 2006
al dehyde

4-al | yl oxy-benzal del yde, 3, 4-di netli oxybenzal dehyde,

2- car boxyl - 3- 4- nef | i oxybenzal dehyde,13-3, 4- di et hoxybenzal dehyde,

2,4,5-trimet hoxybenzal del | yde, 3-chloro-4-netll oxybenzal dell yde,

3- but yl oxy- 4.ﬂ§ﬁbk9%ﬂﬁ§kkﬁ (ﬁehyde 3, 5-di ret hoxy- 4- benzoxybenzal dehyde,

2- acet oxy- 3- nppk
2- met hyl - 3, 54
2-fornyl -3, 6- t?TX«E}t
2- acet yl oxy- 3-{¢HfE

e, 3,5-dichloro-4-1nethoxybenzal dehyde,
%Y n% gg al.dehyde, 2,3, 4, 5-tetranmet hoxybenzal dehyde,
spegldshy

ethylbenzaldehyde,
bet | zal dehyde,

52- met hoxy- 6- (%efb@ﬁréd@@@ﬁwl)ﬂnb@ﬂﬂw&lﬁdehyde 2- met hoxy- 5- acet yl benzal dehyde,
2,3-d net hoxybamzayéahymez\ylib,nzeﬂddlymet hoxy- 4- f or myl benzal dehyde,

4- oct yl oxybenzalgahyeenzad é@@oxy - car boxybenzal del ryde,

2- but oxy- 5- caf Bpxy gﬂ

nt oxy- 5- car boxybenzal dehyde,

d
2- hexoxy- 5-cay xl;\; ) 5 gl 161 %(4 met hoxyphenoxy) - benzal dehyde,
3 (4- tertbuty he uﬁﬁn} €, and as active ingredients. WO

1003/ 4143621 "4 Pﬁ‘ébﬁ E’S‘X gl
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€006 - 14
2-fluoro-4-heptyloxybenzaldehyde,

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

3,5 dimethoxyl-4-acetoxybenzaldehyde,
3-benzyloxy-4,5dimethoxy-bepzaldehyde,
4-benzyloxy-benzaldehyde,
d-allyloxy-benzaldehyde,
3,4-dimethoxybenzaldehyde,
2-carboxyl-3-4-methoxybenzaldehyde,
3,4-diethoxybenzaldehyde,

2,4, 5-trimethoxybenzaldehyde,
3-chloro4-methoxybenzaldehyde,
3-butyloxy-4-methoxybenzaldehyde,
3,5-dimethoxy-4-benzoxybenzaldehyde,
2-acetoxy-3-methoxybenzaldehyde,
3,5-dichloro-4-methoxybenzaldehyde,
2-methyl-3,5-dimethoxybenzaldehyde,
2,3,4,5-tetramethoxybenzaidehyde,
2-formyl-3,6-dimethoxy-4,5-dimethyibenzaldehyde,
2-acetyloxy-3-methoxy-6-bromobenzaldehyde,
2-methoxy-6-(8-pentadecenyl)-benzaldehyde,
2-methoxy-5-acetylbenzaldehyde,
2,3-dimethoxybenzaldehyde,
2,5-dimethoxy-4-formylbenzaldehyde,
4-octyloxybenzaldehyde,
2-propoxy-5-carboxybenzaldehyde,
2-butoxy-5-carboxybenzaldehyde,
2-pentoxy-3-carboxybenzaldehyde,
2-hexoxy-5-carboxybenzaldehyde,
3-(4-methoxyphenoxy)-benzaldehyde,
3-(d-tertbutyipienoxy)-benzaldehyde, and
as active ingredients.



5 10 15 20 25 30 35 40 [0064] Preferred al dehydes of this group incl%Fﬁ

2- et hoxybenzaiarhyde, 2-acetoxy- 3-net hoxybenzal dehyde , perusozzigss AY 2006
4- al | yl oxy-benzal dehyde, 4-etlioxybenzal dehyde, 4- propoxybenzal dehvde,

4- but oxybenzal dehyde, 4-pentyl oxybenzal dehyde, and 4-hexyl oxybenzal dehyde.

[ 0065]

In another of its conpositionldspects, this invention is directed to

cosnetic and pharmaceutical conpositions conprising a suitable carrier and
cont ai )64 0n@x@ﬂureﬂ‘h‘[&h?ﬂest(B‘IthsOélbg[ ﬁld@XE &aﬁ@@ee@&mﬁ@e, “givediyc al dehyde
hy

conpounds wherein R3 is dr ogen

dr oxybenzal dehyde;

3- et h@rimegmyuecmybémud@mw@ begakichyde, A-diairteyhdddatidehy de,

3-n-p
3-77-
3-tenty
hydr oxybe

BB RN Behpal-g Ry aldehisics ok DB Yy Sy B R al dehyd,

enzaldehyde 3-anyl - 2- hydroxybenzaldehyde, 4- et hyl
@H{Rg ‘r’?i) ﬂxﬁamﬂg etliyt 2-hydroxybenzal deliyde,

4- n- propyl - 2- hydroxybenzaldehyde, 4-i sopropyl - 2- hydr oxybenzal dehyde,
4-nn- butyl 2-hydroxybenzal dehyde, 4-sec-butyl-2-hydroxybenzal dehyde,
-t entf0Bas)Yy| - In hudihexybeneahpediyaieaspeats aingl inPervicdrio xyloend &b detnyde,

5- et hyl - 2- hydr oxybenzal dehyde, 5-ethyl-2-1rydroxyhenzal dehyde,

10

20

25

30

35

40

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-terr-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,
3-isopropyl-2-hydroxybenzaldehyde,
5-n-butyl-2-hydroxybenzaldehyde,
5-sec-butyl-2-hydroxybenzaldehyde,
5-tert-butyl-2-hydroxybenzaldehyde,
S-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,
o-tert-butyl-2-hydroxybenzaldehyde,



5-n-propyl - 2- hydr oxybenzal dehyde, 5-isopropyl -2-hydroxybenzal dehyde,1 5 MaY 2006
5-77-butyh 2. roxybenzal dehyde, 5-sec-butyl -2-hydroxy | ryde,
5-tent-Eﬁ%;ﬁquﬂydroxybenzaldehyde, 5-any|-2-hydroxybenzl§ﬁgéﬂ§g§!ﬁl4 6- et hyl
2- hydr oxybenzal deh yde, 6-edryl-2-hydroxybenzal dehyde,

6- n- propyl - 2- hydr oxybenzal dehyde,  6-js0propyl - 2- hydr oxybenzal dehyde,

6- n- but yl - 2- hydr oxybenzal dehyde, 6-sec-butyl - 2- hydr oxybenzal dehyde,
6-tert-butyl-2- oxyhe dehyde, NV O 03/0-13621 -15 5 10 15 20 25 3c 35
40 45 6-any|-%é?ég?6§§§§%%§kﬁg%§ @%(F,S-dinitr - 2- hydr oxybenzal dehyde,
3,5-ditluoro -22t\HHOxyBEIIORY iakideydes - 4 dii sobuty

| - 2- hydr oxyberfaidddpygel-hgdroxghegizalgeideput yI - 2- hydr oxybenzal dehyde,

3, 6-di-tert- Butylisgbiiyd?-tixgdtvembaizdeaiyle, 3- hydr oxybenzal dehyde,

2- met hyl - 3- hy dy, oxirhendatydehydioxyiRneddetlydd- hydr oxybenzal dehyde,

2-17. - propyl - 35 Byslra¥pRgA2akwrBYHRnzaldgyli8 oPr opyl - 3- hydr oxybenzal dehyde,

10

15
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40
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3-hydroxybenzaldehyde,
2-methyl-3-hydroxybenzaldehyde,
2-gthyl-3-hydroxybeunzaldehyde,
2-n-propyl-3-hydroxybenzaldehyde,
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,
S-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,
0-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-hydroxybenzaldelyde,
4-hydroxybenzaldehyde,
2-methyl-4-hydroxybenzaldehyde,
2-ethyl-4-hydroxybenzaldehyde,



2-n butyl -3 hydroxybenzal dehyde, 2-sec-butyl-3-hydroxybenzal dehyde,
2-tent-bmymmmhmﬁ-hydroxybenzaldehyde 2- anyl - 3- hydroxybgp;ﬁkgghyg@ 1.5 MAY 2006
4- et hyl - 3- hydr oxybenzal dehyde, 4- et hyl - 3- hydr oxybenzal dehyde,
4-n-propyl - 3-1rydroxybenzal dehyde, 4-i sopropyl - 3- hydr oxybenzal dehyde,
4-11i -butyl - 3-hydroxybenzal dehyde, 4-isec-butyl - 3-hydroxybenzal del ryde,
4-tent - butyl - 3- hydroxybenzaldehyde 4- anyl - 3- hydr oxybenzal dehyde,

5- net hyl - 3- hydw Qﬁnmﬂéﬂ@H@y| 3- hydr oxybenzal dehyde,
5-ii-propyl - Bﬁh ﬁ Y qkm ﬁi sopropyl - 3- hydr oxybenzal dehyde,
5-ii.butyl - ﬁgé' éé % Sec- but yl - 3- hydr oxybenzal dehyde,
5-tent- butyl ) ;E{H%P ©5- anyl - 3- hydr oxybenzal dehyde,

6- met hyl - 3- hy ‘8% Za Hgmzﬂédg@ﬁ | - 3- hydr oxybenzal dehyde,

%-n. - propyl - BHﬁeyfdbtdxly‘béMdmhM@W]élehY@ﬂ sopr opyl - 3- hydr oxybenzal dehyde,
6- n- but yl - 3- hi‘dﬁlﬁyybﬂm@kgbdmdﬁchycﬁr sec- but yl - 3- hydr oxybenzal dehyde,
6-tent-butyl - HMQ(P#M ar gﬁgkgﬁ _6-anyl - 3- hydr oxybenzal dehyde,

2,4-ditluoro-3 "2, 4- di cyano- 3- hydr oxybenzal dehyde,
2,4-di-test- btﬁtaﬁg%?ﬁég‘yﬁ &%Ia %

hyde
2, 4-di i sopropyl™8 é 2, 5-di-tent-butyl-3 -hydro
l<9<ybenzal del hy@elSOPWP W@Te 2- net hyl - 4- hydr oxybenzal dehyde,
3-n-butyl-4 —hydro‘(ybenzaldehyde

3-sec-butyl-4-hydroxybenzaldehyde,
3-tert-butyl-4-hydroxybenzaldehyde,
3-amy!l-4-hydroxybenzaldehyde,

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

20 4-hydroxy-3,5-dimethoxybenzaldehyde,
3,5-dihydroxybenzaldehyde,
2-hydroxy-3,3-dichlorobenzaldechyde,
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,

3C 3-bromo-4-hydroxy-3-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-carboxybenzaldelyde,
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-hiydroxy-6-(oxy-4-methylpentanoic acid)-benzaldehyde,
3-formyl-4,5-dihydroxybenzaldehyde,

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

methylbenzaldehyde,




2- et hyl - 4- hydr oxybenzal dehyde, 5 10 15 20 25 3C 35 40 45 WO 03/114362{ -16
2- n- pr opyd vAuf3yar oxybenzal dehyde, 2-i sopropyl - 4- hydroxyq%qﬁﬁ%dghMge MAY 2006
2-n.-butyl -4-hydroxybenzal dehyde, 2-sec-butyl -4-hydroxybenzal
2-tert-butyl - 4- hydroxybenzal dehyde, 2 anyl - 4-hydroxybenzal dehyde,
3-nethy|-4-hydroxybenzaldehyde, 3- etlfyl - 4- hydr oxybenzal dehyde,

3-ii-propyl -4-hydroxybenzal dehyde, 3-isopropyl - 4- hydr oxybenzal dehyde,

3-n. -butyl - 4- ydydeoyp qk@@ﬂy&gwg}ﬁg@ﬂgdgym I-4 hydroxybenzaldehyde

3-tent-butyl-4h benzal dehyde, 3,5
dii sopropy?/ 4??1;35%%?5%6@% Qﬁeﬂzﬁyeﬂt%%ﬁb _y% @éyd ¥dgoxyb)énzal dehyde,
3, 5-di f | yor,o- Eng cladicnyl) y103
5- di - t BEfYERROg ‘f deydr oxybei i zaI deh de - et boxy- 4- hydr oxybenzal dehyde,
4- hydroxy-3,5 -dnmmmw@é&mxmthed 1Y®”05ydbﬁh§&1ﬂ®bysl¢zenzal dehyde,
2- hydr oxy- 3, 5-Hpeiphosioherizblfaatw-des-dihddrdydenkilyeltydsybenzal dehyde,
2,3 4-trihydroxy-5-methyl-6-hydroxymethylbenzaldehyde,
2-hydroxy-4-methoxybenzaldehyde,
2-hydroxy-5-carboxybenzaldehyde,
10 3-carboxy-4-hydroxybenzaldehyde,
2,3-dihydroxy-4-methoxybenzaldehyde,
2-hydroxy-6-methoxybenzaldehyde,
2,5-dihydroxybenzaldehyde,
2,3, 4-trihydroxy-6-hydroxymethylbenzaldehyde,
15 3,5-dimethyl-4-hydroxybenzaldebyde,
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-hiydroxy-3-iodo-5-carboxymethylbenzaldehyde,
2-formyl-3,4,5-trihydroxybenzaldehyde,
benzaldehyde dimethyl acetal,
benzaldehyde glyceryl acetal,
benzaldehyde propylene glycol acetal,
3c and the like.

{0066}  Preferred aldehydes include: 3,5-dihydroxybenzaldehyde, 3,5-di-tert-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, benzaidehyde giyceryl acetal, ’::aenzaldehyde

propylene glycol acetal, and cuminaldehyde are synthetic flavoring substances approved



2, 4-di hydr oxy-6-netlryl benzal dehyde, 2,4, 6-trihydroxybenzal dehyde,

5-chl orgu2phystpxybenzal dehyde,  2- hydr oxy- 5- br onobenzal dehyde, .
3-cliloro-4-hydroxybenzal dehyde, 2-hydroxy-3, 5- d||odobe||zal %‘éﬁ,
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3- br ono- 4- hydr oxy- 5- met hoxybenzal del ryde,

2, 4-di.l rydroxy- 3-net hyl benzal dehyde,_;

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

2, ﬁ g'dg tﬁgg%d aga 9 ﬂl&%@\ﬁ%ﬂ@&ﬁﬁ’ﬁé) & § ch rfécﬂjcf ga%glq%m%@ 3@%@@% j;dehyde,

car nza or nr

5- dl nﬁblhuieharséalk@laﬁy@k@ed uchi t:qnq& ﬁgrhwﬁp«mﬂnﬁdr OXybenzal dehyde
2,3, 6- trlhydroxybenzaldehyde 2, 4-di hydr oxy- 5- acet yl benzal dehyde,

2-fornryl-3,6-dilrydroxy-4,5- dlpropylbenzaldehyde 2-fornyl - 3- met hoxy- 4,
5-di h I- -h dro be zal dehyde, 2, 3 , 5-trihydroxybenzal dehyde,
2-1ry pent anoi ¢ aci d) - benzal dehyde, 3-fornryl-4, 5-d
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readily available starting materuls usmg 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
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 componnd with the appropriate acyl halide under Friedel-Crafts
acylation reaction conditions. Additionally, the formyl compounds, i.c. those
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 phosphiorous 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
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
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 eihanol, 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



2- hydr oxy- 6- ( 8- pent adecenyl ) - benzal dehyde,

2, 4- di hndpoexm+id2et hyl - 6- (1- net hyl pentyl ) - benzal dehyde, PCT/USH2/21844 15 MAY 2006
3-chl oro-5- (3, 7-di net hyl - 5- oxo- 2, 6- oct adi enyl ) - 4, 6- ddl ydr oxy- 2-

nmet hyl benzal dehyde, 2-pentanoi c acid-3-fornyl-4,5-di hydroxy benzal dehyde,

2- propanoi ¢ aci d-3-forrnyl -4, 5-di hydroxy benzal dehyde, 2,3

, 4-tri hydroxy-5-net hyl - 6- hydr oxynet hyl benzal dehyde,

2- hydr iy dsdt NovypRREZE! g 1R C ARy RONZ e
3-carbgi%{ﬂwﬁﬁéroxyﬁgﬂgaﬁﬁgﬁgﬁgsns%r?y%%g?%ﬁgfbg§?ﬁﬁﬁgt%%ﬁgsggﬁggIdehyde,

2- hydr exyed&idnett haxybennat dé isome pbou2 25° Gith wowxyOé Ozfal dediy @25 to2aldur 34-tr i hy
dr oxy- 6- hydroxynet hyl b enzal dehyde, 3, 5-di net hyl - 4- hydr oxybenzal dehyde,

3, 4, 54%@¥§-hydr oxybenzal dehyde, 2, 3-di hydr oxybeuzal dehyde,

2- hydr oxy-5-acet yl beuzal del | yde, 2-hydroxy-5-carboxyet hyl benzal del t yde,

2- hydr oxy- 5- car boxvpr opvl benzai dehyde,

2- hydr qyyr R '&(ﬁﬁ@&%ﬁ_ﬂﬁ? U ARNG S 8N 1EEhydesd v FoRAUM FdYIdr xReREsdEghy de,

2-car hoxynetltyl -

ydr oxybenzal dehyde,

2 car bawyretidtioh-oE thy domaspbeding lacd hywies. This reaction is typically conducted by
2- hydr oxy- 3-i odo- 5- car boxynet hyl benzal del ryde, 2-fornyl-3, 4,
5-tri hyaresyieheardenyde Wilbewaal debyide cawnalenip of adudalde redeing agengde

I I | deh I I I d the.like.
Cobee] “wrEFck P QRTon pamcrrcpliaBt el 5F abd B emasgiis rveint

3, 5-di ¢ tybe 4- haX - edj =14 hy.C | dehyde and
4- hydr (II(dsﬁ %?@de%ﬁ%ﬂ%égzgﬁggﬁ%g?n? gglé)ﬁS'TﬁIazlﬂg%g%@%g@?%gﬁ%lgs are
gener ahkingemptayedicttich pobdtedhe ospespoddingi acgicaldstivids. a suitable carrier.
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[0073] The aromatic aldehydes of Formula I and I and IIA and IIIA employed in the
compositions and methods are either known compounds or compounds that can be
prepared from known compounds by conventionai 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
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.

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.

[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
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[ 0065] benzal dehyde di nredryl acetai, ilelrzaidehyde glyceryl acet ab 5 MAY 2006
benzal debydessopr opyl ene gl ycol acetal, and cum nal dehydep@g,@s@yrikheti cM
flavoring substances approved WD 0310-13621 1 5 MAY 2006 As 5 10 15 20 25
by the Food and Drug Adm nistration (FDA) for use in food for humans. The
details for their use are discussedin 21 CF. R 172.515 (2000). Ceneral
Synthetic Procedures [0069] The aromatic al dehydes enpl oyed in the

conposight 8Nhe aer@vmtctt@dﬁtseﬁcéshhﬁ:tuduweetdoﬁ@meﬁ% Bk kR8fedk ARWHoSAPOUNdS or
are conpounds that can be prepared from readily available starting

mat er irahts of simgnistveiono theoaimng cgpenml admetisodtsd ahd ape oeeighr, asd | t will be

appreci ate ere t pi cal or preferred process conditions .e.,
react |1%fr90ntﬁe%@€m viyal Fiedls thergsveriyal e pétrerréaﬁdﬂwmres ig| theH e

o o= Sk B T S BSERE R T BT Reli, o5

farti gelegr reactants or sol vent used, but such conditions can be determ ned
by one skilled in the art by routine optimzation procedures. [0070] For
exanpl e, such conpounds are readily prepared by acylation of the
corres&ondlng aryl .compound with the appropriate acyl halide under

Friedd 7éﬂé‘?f11‘3§03%i169¢ SPHBESiEQIE af i thia TRYSIEPR R, Denprbmingserigy rqplcaﬂlwe f or ny!

conmpo i oun mher droge repared by
For A raaaeni S e BRI Bis PO tich B A SRR PR o
d'SUbﬁﬁMMﬂﬁﬁﬁﬂﬁgl@ﬁﬁbﬁ%aﬂfHﬁﬂ;ﬁﬁnﬁhﬁﬁiB{b njPktigaheny! f or mam de, end
phosphorous oxychloride (the Vil sneler ack reaction), or wusing Zn(CN)2
fol | oned by wat er (the Gatternman reactlon) Nunerous ot her nmethods are

known | n r for preparjng such ar car bonyl ounds.. Such net hods
are é@%ﬁ B 1f08rnpé>§ ,dhe rwnramﬁ?dq)ﬁarir PRTBROKLES Ui § Pieny Conpendi um

of O h N %ﬁéﬁ rences cited
t her e%ﬁﬁbmﬁgﬁ}g%erdtogf Wgr gﬁgP?%N"g%gﬁ né’éb%? {ﬁao?]&nﬁ 9 (ﬁ g’nd | A can
al so hbowr BPALGdveilyt) &lilhclié aélhﬂﬁd@fbdiﬂﬂ__ﬂievﬁﬂﬁtse@ﬁﬁmild‘t@aﬁﬁéﬁfb aherdr oxy conpound
(e.g., 4- hydr oxybénzal dehyde and the ike). This reaction is typically
conduprexsiye sidataiplilnigr farheng el dosirad desing émpound with a suitabl e base,
such as an al kali or alkaline earth netal

{0078] Topical cosmetic forms and topical pharmaceutical dosing forms can include
lotions, shampoos, soaks, gels, creams, ointments and pastes. Lotions commonly

5 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.

00791 Liquid forms, such as lotions suitable for topical administration or suitable for
cosmetic application, may inclnde a suitable aqueous or nonaqueous vehicle with

0 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,

microsomes, microspenges and the like.

Ul



hydr oxi de, fluoride or carbonate, in a inert solvent, such as ethanol, DW
and die like, to deprotonate the hydroxyl group. This reaction is ggqﬁvazmqy
conduct v @tn+abrout OC to about 50C for about 0.25 to 2 hownSsyTiRes resul'tTig
intermediate is then reacted in situ WO 03ro043621 PCT/ USQ2/ 21844 15 NMAY 2006
-19 5 10 15 20 25 with about 1.0 to about 2.0 equival ents of an al kyl

hal i de, preferably an al kyl brom de -20r iodide, at a tenperature of from
about 25C to about 100C for about 0.25 to about 3 days. [0072]

Addi t i [0D80] Dhe MRvEQScre@ Bhiponatts edyidpsd, abrdtiiubad bolan@plcAl can be prepared
by reduction of the corresponding aryl nitrites. This reaction is typically
conductogtpobyiong argtaetehntgprdsentariyd. pitharivhacigls bs sibus pro@ssing 1. 5 equi val ent s

of a hydride reducing agent. such_ || Al H( QFt, in an.inert solvent such
o6 ai b Es hET R R AESH rut P bk A et Pt ShendBor D5 T or

about dllitﬁte iRoi LS Nﬁc&i}?ﬂ%ﬁﬂhi‘f‘@@% o ggg&%g@%ﬁmﬁﬁfgﬂ& @AlFgys acid then

provi des e corréspondi ng aryf aromati ¢ al dehydes of
g-or muljgcdrpo@aid Herdin@ycetdréncand 11 A enpl oyed in the conpositions and

nmet hods are either known conpounds or conpounds that can be prepared from
known compounds by conventional procedures. The hem acetals can be forned

by eit , id or base catal yzed.reaction of the correspondjng al dehyde with
and Aﬂﬁ%ﬂ&%w P{“&“&Cﬁ\&@[ %‘Ef)ép%“i“éﬁtaf%w 1?%3151%% tagscegdady {83t he

car bonyl. . pacet.als: g foti equi of ..an al cohol
to thy élgzrdbgﬁi; I@ﬁg]rl Elc%si 14@%5%@%@?@ £ Lst' alﬁﬂpgsier?égﬁlgglﬂlyegéoglg%lgr@%tual yzed and

i's tyijqleme/alagﬂmqﬁlﬁgbsthmﬁtiﬂbng.1 B9 adut 2@'%%Mﬂﬁe@ﬁﬂ)l)aﬁ%nﬂalﬁ'ﬂﬂt of Cad,

to 1.9 nol of ethanol. The reaction mxture is hel'd at Toomtenperature for

1 to D.8& ¢ algnuidar el ko cmppsigon wiithi the seprinddr deinghagugees mixedpmot ect ed

aromati ¢ al dehyde.. Pharmaceuti cal apd Cosnetic, Conpositions and Their Use
Ve el e

19 0074)0RAEGRS/ pIE i tte IEE- FURRAINZASE IR SF S AEFEY in the form
of a ] ceut hicak oreg ot hE«f bt : i § can be
o cpar SIS SHREPUCLREARIELLP A APRISLA. M Bl SPARRS b, o2n 0
conprise at | east one active conpound. [00751 Generally, the conpositions

of this invention are adm nistered in a cosnetic o
[0082] The aldehyde-containing compositions of this invention can also be adminstered

in sustained release transdermal forms or from transdermal sustained release drug
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 commoanly, 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



anount or a therapeutically effective dose, The anpunt of the conpoun?gI

act ual Iyo vadwmsni stered in therapeutic settings may typi cattysoe: del e deﬁ
by a physician, in the WD 03/1143621 PCIY U 502/2 1844 15 MAY 2006 -20 5 10
15 20 25 light of the relevant circunstances, including the condition to be
treated, the chosen route of adm nigpration, the actual conpound

adm ni stered, the age, weight, and response of the individual patient, the
severig, Y t&ﬂb&ﬁ'@‘i %%Ulﬁ) %Yﬁm}@@nmﬁﬂ]ﬂ gt ‘!/zhgﬁs vehidles B Whids ?lﬁélt ings the
anount be applie selected to achieve a desired cosnetic fect.
[0076kw@hsqa@snbﬂwmﬁhbﬁmdsnnn@nﬂbdémﬁhuﬁmumwennjon are to be administered
topically. The pharnaceutical conpositions of this invention are to be
adm nistered topically, transdermally or system' cally such as orally or by

Lo oy hBgs ]r#lﬂg‘lﬂ%‘é}ﬁﬁﬁﬁ’r\? et R A R A 2 A A el
prefern%lﬂh% e f’%lﬁ@ﬁ%u@b@ﬁeﬁqu‘gpﬁ%ﬂﬁ » 1P RY eV o9 1ts""'c§1|6rzﬁ > f,9%Rd nder bei ng

various vehicles or carriers’ an Blessi g airds hefp or formng the

glesi r emddbsiikg KotidforlnOmhay nifmma;adn ©aiphd, iy fod rines follekit® pigealients, or
phar maceuti cal dosi ng forns can include |otions, shanpoos, soaks, gels,
cr eanssONFIoHNERERh & SiaH lpﬂa@tr@sa bigdes 818 a@@wﬁm@wtalbmmim @em&m@r or aI cohol

base. Cels id emul si ons or ensi on ener
ot nittreatat i BEBURS b Gyt SHEGF s Re05, St pBe e R el Rt s and
CT €aMEy A i AN Bk R Cor0Ld ek stch O T AHtisHol] &Y Mionc i s@8l@ld ons sui table

for topica nistration or suita CoSBt P e application, may

|ncIudﬁmmnsmmhabbeH@ﬂMeQM&mahomﬂeamH@Gﬁ&uﬂghg@h%uﬂdﬁ$&whu&kﬁrs suspendlng

and di spensing agents, thickeners, penetration enhancers, and the I[ike.
1050l i d sheelwEns Otk THEoRS Agat GHCIpaspeppeBRing Heetykealigaytc, AE UGS for exanpl e,

any of, the followi ng ingredients, water, oil, alcohol or grease as a

subst VG R h surfactant, polyners such as polyethylene gl ycol ,

t hi ckeners, solids and the like. Liquid or solid formnulations may include

enhanced delivery technol ogi es such as |iposones, mcrosones, nicrosponges

and t He08s]K@jectable compositions are typically based upon injectable sterile saline or

phosphate-buffered saline or other injectable carriers known in the art. As before, the
aromatic aldehyde in such compositions is typically a minor component, often being

15 from about 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
comipositious 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 [ - Liquid

25 [0089] A compound of Formula I, II, ITL, 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



WD 03104362 1 PCTIUSO2/218-14 15 MAY 2006 -21 5 10 15 20 25 [0080] 'l]'hae .
above- desgniibgekiconponents for liquid, sem solid and sol ipgrii3bGais MAY 2006
conpositions are nerely representative. her materials as well as
processing tecluriques and the like are set forth in Part 8 of Remi ngton's
Phar maceuti cal Sciences, 17th editiom3.1985, Mack Publi shing Conpany,

East on, Pennsylvania, which is incorporated herein by reference. [0081]
When p h&alar It c Yoty oY rmal |y they
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concentglhlloser(11:G0, a0 nigidan al waby tdepropagds 7§ .Lomumbord. Suffiticte t o about 20% and
preferably fromabout 0.1 %to about 5 % of the conposition with the

r emai ndaicTBwpRPaaglasubemidded taprodisadadoebuelupeiic L. such as al cohol s and
the |i ke, suspending agents, gelling agents, surfactant, and the |iKke.
Exanpl es of suitable such materials are described bel ow. [0082] The

al dehyde- cont ai ni ng conposi tipRsmPhiddm S drdgnt i on can al so be admi nistered
in sustained release transdermal forns Or fromtransdermal sustained rel ease
grug 99DV ar sonsystcérisnindratl edovaitgt dodd chny lepe ésebthiatd v oslidt @mamedir el ease
materials can be found in the incorporated materials in Rem ngton's
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i ncl ude_conposi tions for oral .admnistration, that is |iquids and solids,
and coRpUaraiaute BradeRf afbrian BTt bE i hET stdend A S o0t at o
can tajg gaheafPy 1k chihdtic droptashnaQuHtA s peSitoguspensi ons, or bul k powders.
More comonly, however, the conpositions are presented in unit dosage forns
to facilitate accurate dosing. The term"unit dosage forns" refers to
physical |l y discrete units suitable as unitary dosages_for human subjects

and ot ﬁ)&ﬁhﬁhﬁr@r@,osweﬁnﬁﬁﬂqs BeHRlA gy dalomz'é@é‘t%ﬁr#ﬁé&i BUARERY: of active

t i : 1 i fi f o
1 soci BaeinEME YL HAOOGR) AEOERIA L EORIGE BE T O I ni ¢ dosage
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conpositions or pills, tablets, capsules or the ke i'n the case of solid
conposimineraisail (30 Hoch-ectmxpbeizaidehyde ¢LHER xriovsiearyd mineity (2.0%); fEaT7 y a
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ricinoleate (1.0%); glyceryl stearate/PEG-100 stearate (4.0%); and SEPIGEL™ (2.0%).

15 Formulation 3 - Tableis

[0092] A compound of Formula I, I, III, IA, IIA or IITA 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 aldehvde.

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 Dosing

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

actinic keratosis,
acne,
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by weig t he remai nder being various vehicles or r nd
process?ﬁ%"%\ﬂ%g hel pful for form ng the desired dosing fg?ﬁ{d%oﬁ‘gt Li quid
forms suitable for oral adm nistration may include a suitable aqueous or
nonaqueous vehicle with buffers, suspgnding and di spensing agents,

colorants, flavors and the lilce. Sdlid forns may include, for exanple, any
of the follow ng, ftl %r edi eniﬁ conmpounds of a simlar nature: a binder
such as mi crocry8tSElS fRaas FW%QE‘ gum tragacanth or gelatin; an occupant
such as starch oflOPEC§6884: a disintegrating agent such as al ginic acid,

Pri nogel, or corﬂﬁlytt%trd@t'ma&tlﬂ,ubrl cant such as nmagnesium stearate; a glidant
such as col | oi dakczeida, con di oxi de; a sweetening agent such as sucrose or
gaccharin; or a gk @m ng agent such as peppermnt, nmethyl salicylate, or

or ange £l avori n ‘%@&]ﬂ I nj ectabl e conpositions are typically based upon

i njectable steri elﬂsa ne’ or phosphate-buffered saline or other injectable
carriers known i H%he art. As before, the aromatic aldehyde in such
conpositions is tfﬂﬁﬁlﬁépl“ﬂc‘adwmlsscorrponent often being from about 0.005
to 5% by wei ght wsarkusishe remai nder being the injectable carrier and the

1bi ke. [0087] Thesai@q)ﬂ-@igegs;@@hdped conponents for orally adm nistrable or

i njectable conp &épns are merel y representative. O her materials as well
as processi ng t{eegjfand the like are set forth in the part of

Rem ngton' s Phan_a@ [t ci.ences teﬁXabaa ﬁg The follow ng
formul ati on exa ?Igggq 1Pﬁ]s‘t 5&*@%8‘&@&% tFdEtogs e fidatiflindohar maceut i cal
conpost other gpizing BdiRipBat i on. The present invention, however, is not

1fimted to the fohd8wildyg. phar maceuti cal conpositions. Fornulation | - Liquid
[0089] A corrpound of Formula I, I, 1II, IA ITlAor IIlA (125 ng), and
xant han % are bl ended passed through a No. 10 nesh U. S. sieve,
and t hEW9A] X @cwlpnslaombp)13¢®1m@gnd 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.
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are then added to produce a total volune of 5 nL. Fornulation 2 - Cream

[ 0090] A commercial mneral oil-wat ek s ¢ cold cream base is obt a| ned. To 100
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(3.59%; isocetyl alcohol (2.09 i socetyl stearate (3.5%; mneral oil

(3.09%; 4-ethoxybenzal dehyde (1 0% ; isostearyl palrnitate (3.0%; PEG7
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| A or S m xe atin el and st ITuent Thn a

1:1 waig@tihg ddkhwes cﬁaﬂaudanmaby ag ofetotductifn bRgdgsicplatedtpradationiof added and
the mxture is tabletted into 210 ng tablets containing 10 nig of active
ar omatdytokanede hytieulaFy ikl oat Bbavaied-levely efchli-bangd o0esymkasspoussdodatefor mul a 1,

at a cBREBARSFIRDY of ey BRIy, Moo g e B posi (1 on
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condi tions s as actin atosrs acne
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.



1 5 MAY 2006 PCT/US02/21844 -24 10 15 20 25 allergic contact dermat5| t!ifr?ﬁ[]ﬁ
atopi ¢ ontact dermatitis, eczema, erythema, h i

irri tan?%:'o’rnrt%éc dermatitis, psori asis, seborrhoric eczgﬁgﬂ%%&@4 ea,

al opeci a areata, damage from radi at i on including UV radiation, IR radiation
and any other ionizing radiation, the Iike. [0095] The corrposi tions,
both cosnetic and pharnaceuti cal, can 6d| so be used to treat and prevent

b to t t d th forms o uced i nfl ammation and
darmge OGN damnddieraaRGE AETs Fan G IBHISFRG 348 SIF GOV BISSBPT I n ¢ hese
appli Ca{elv%ﬁ bfefbﬁnﬁﬁﬁ{’é?ud > ?diﬂ)dﬁnﬁ{n”@ﬁﬁ%ﬁi ?? effi@mposi tions are adm nistered

topically to achieve a desired cosnetic e ct or a topical therapeutic
effect. [0097] In these uses the dose levels or application |evels can be
expressed in ternms of the anount of active aromatic al dehyde delivered to

t he skBiploghand¥astice, 1 to about 5 doses or applications per day, each
cont ai Irom out 0 abo& 'glnal n of.. active al dehyde can be
used. [tsd9e) At Wef‘t‘?i}’@%ﬁm 22 PRYRPSOL &niise seudifsde JRYPSHEE Bers of the

ol une | out 5
oL e lic O ML PL B ST RBLEN AU S SRS ap . Fof Quabont
grans  efude fpnsl Imagdriaiicngs hﬁ@ﬂb@mmmtﬂa@k&ﬂ k@a@abatite &&E’mmﬁd\ael ght of
active al dehyde and especially from0.02%to about
well as THP-1 monocytes and the Jurkat T-cell derived cell line. The in vitro
experiments used to assess the anti-inflammatory activities of the aldehydes were
selected on the basis of current knowledge about the skin inflammatory process. Fig. 1

10 depicts the events involved in cutaneous inflammation.

100107] Inflammation in the skin is characterized by itching, pain, redness,
swelling and, trequently, rough and flaky skin. These symptoms result from changes in
blood flow to the site of inflammation, increased vascular permeability, the migration of
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, pavasites, 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 inflamunatory
responses are typically resolved within 1 to 2 weeks with little accompanying tissue

25 destruction. Chronic inflamsmatory 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
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25 [ 00990 WMhemused in a sun care product, such as sun ceceukot/rian the :
concentration of aldehyde can be as set forth above and the product can be
appl i ed as needed based on the intensity and duration of sun exposure.
[00100] Additionally, since the aronmgf/i c al dehydes have been di scovered to
effectively inhibit the rel ease of cytoknes , such a IL-la, such conpounds

are usgfdducd @id scer@ahighdctiéls epaRsy ahRnasier) edialits a0OMRI ipfl@duttivan or a
dysregul at ed production of cytokines, particularly IL-la. Elevated |evels

of | L-lcadn dgiibeadyndlkeness tissec dessoetiated with a wide variety of
i nflammatory conditions, including rheumatoid arthritis, septic shock,
eryt hema nodosuni | eprosy, .septicem a, adult respiratory distress syndrone

( ARDS) agi i1 amma ol t i 1 L S %ﬁg{@g framionizing

radi at [Oc?‘%%]and tﬁgé%ﬁid%g% 8%158@ iht(egjnrq @t‘zgff‘lllg\c%gtg%% |c“?)nsrl e mgﬁgﬁﬁese_ cyt oki nes
and r et@hgduiaifRibBlSrAREpbie, therifiiiandeatsalry shidaendese dicvidesEizulkgd in nore
detail below at "Biology and Testing". [00102] In the case of transdernnal
admi ni $tndi dniggering eanulusichian i anidtony indioa detationsytesoinghe skinddni ni ster a

gquantity of copposition to a surface area of skin_  suitahle.tq hi eve an
act i vepﬁfﬂda%w@ué&ﬁ&éﬁwaml&wng Ahe K igyamamiery iy EbdRg, J@sﬁﬁﬁwﬂr@ﬁs about 0.5

to abo i ial | . bou] 1 0

m cr onbl ey Beaau it PanOaREG Ry pplt RINER ine b AR B0,

condi t {yamE-25 aPGE-X ¢Aiks AReufiatdnbk VEHKesf98 hedrth@bitd 688jur} ai@/akd/ hour , al |

for fromabout 1 to about 120 hours and especially 24 1o 96 hours. A

pr el oauicngsdsahe seusitiviityorti sebsury norve endopgk gesudiingbinuthe sensmipikef icthimpaued may al so

be adm ni stered t.0o achi eve_adequat e, steadﬁ state Jevels. [00104] Wth oral
1@osi ngPaiBndhe Bripgipal acHan @& JoUi-g11f {0 Wgrsasohequpdugiigntof gillesionymolegplsd or al

dose prbgieabrft B ARAERRE Y WinL BEISRE s ko Par PR LSRR R My e
W th  ag anchors within the blood vessel allowing immune cells moving through the circulation
to attach to the endotheliuin, an eveni ihat can lead to the diapedsis (movement) of these
cells from the circulation and into the tissue. IL-1 produced by keratinocytes binds to
15 specific receptors on fibroblasts within the dermis and activates signaling pathways that
lead to the induction of many pro-inflammatory genes, such as those for COX-2, 1L.-8
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 b)'/ 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 TNE-
25 o induced increase in adhesion molecules. Once in the tissue, neutrophils and monocytes
produce additional cytokines (IL-1, I.-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
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aromati ¢ al dehydes can be adm nistered as the sole active agent or they can
be adm nistered in conbination with other agents. Biology and Testing

[ 00106] The exanples include a nunbergof in vitro studies to investigate the
ability of these al dehydes to bl ock various inflanmatory processes in the

sKin. &Qhade&BGcelfi 1Mdﬁﬁﬁixp@iomﬁsvmmﬁa@réﬁﬁﬁéme@&ﬁgtﬁ? eaa%iﬁqﬂaal fibroblast
cell strains have been used as well as THP-1 nonocytes and the Jurkat

T- cel | thitdnessed toekltinl i ne. The in vitro experinents used to assess the
anti-inflanmatory activities of the al dehydes were selected on the basis of
current know edge about the skin inflanmmtory process. Fig. 1 depicts the

event s | ved in, cutaneous inflamation. .[0010 | nf.l a ti in the skin
s chal B8 e alidyE HRRRYS BpOF R L SRR b b B b s 1 v T ough
and fla%kyntgtéh i thENGSE 2 $KTRE OAR i8S hlonfc! 210 £RANERE dufhinebhO@GedsboWwdho the
site of inflammtion, increased vascular perneability, the mgration of

el | s dsrmeoribdicand noplcaddromtiiinttbe phwistdnss o€ theamdigein eaused Falymphbcged bl e

medi ators including cytokines, prostaglandins and chenokines. Skin
i nf | anfiey e Uews BE andibgeeine actiipied Yhis aptivation leadyivsiBa Pegduster &t a,

par asi < fungi viruse I L L MEY T esul ti S hysi.cal _trauma

her ud g e aeyd NG MR € e Baieds Byt BabLd R (e aRaard A

P rrit apfcierand @NFONPORMERCH 1.8 2f Qh&isGRe MOphHEleP® RDliRIAE LsIAIMNI ch

triggers an inmune response. [001081 Inflamyati'on can be characterized as

acut e and tohprodice. a Wirlet mngk oheytolnhés mrew ihoflacwanamdestitt inflaomagogyosure to UV

radi ation (UVR), ionizing radiation or, contact with chemcal irritants and
L@l | er gBadiatory Tisse Faigased PEBISISAUrthen niivalei IBACIPRRAGES, SECRIIGNPROCYESt ai ned

| mmune; Geb L ARl 8LaG B0 LATIRLR e SRANSR  AFHE AL AR BBLGE e esponses

are typrcally resolver wee tTe acconpanyimg tissue
dest r ugdrii@ilarl CRERANECT Y. [THFBEAN ¥ PrOSRABEE Skin hONEMAAHoR WAL redess ast i ng _
because the antigen that triggered the response persists in die skin. This
| eads pancitdhingnamtscaling of the skin as the keratinocytes move rapidly to the surface and

“flake off". Further, the rapid shedding of keratinocytes at the surface compromises the

15 barrier function of the stratum corneum resulting in water loss and dry skin.

[00111] A common finding in inflammation is that 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 adbesion 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 patbway 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



recruitment of inurme cells into the tissue, particularly T IyrrphogyﬁtﬁﬁY
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produce and secrete high | evels of many inflammtory nmedi ators. Chronic
inflamation |eads to significant and serious tissue destruction. [00109]
Regardl ess of die stinmulus that triggers either an acute or chronic

cut aneous inflammatory response, the initial events are simlar and are

shown j n Fj e ] T J, ' i radi.at.i.on, induce
cor at i ROREERyd PR o RoBP SR8 Db e PR FEOT b BN T e ey

i nf | ang@-idantydeK dtupdul nieukdmRidbrdtoh thd lnitial RefRnke!Jrg@hso produce Tunor
Necrosis Factor (TNF-(x) and prostaglandin E2 (PGE-2)." PGE-2 causes

vasodi tatcenmatef ob tiwddllvegsetscehedes bhetsiveatioof i njury and al so increases
the sensitivity of sensory nerve endings resulting in the sensation of
itching and pain. The principal action of TNF-a is to increase the

ﬂlgdgfggg”vg;ng‘g@ﬁﬁiﬁggg@a@%\ih&%n &*Ig}-l‘%llc?%‘iﬁ@% PfvieRrgLhtidcanoe! | s i ning

esion nol ecul es "act as anchors w in the bl ood

yvessel prbihehB&afeiriangl JeehdifcRYi Nng through the circulation to attach to
the endothelium an event that can lead to the diapedsis (novenent) of these

cells from 2he ciulchitiag itlenpaddctiont af RGE-2t ind$VR. tréaied dgymad fibedldsys.
keratinocytes binds to specific receptors on fibroblasts within the derms
and activat ds si HaPifiRg Geatndielian ofeE-2iadh-t yead HbseliRYS-on of many
pro-inflammtory genes, such as those for COX-2, IL-8 and IL-6. IL-1 also
binds to specific receptors on nmast cells resulting in the production and

secretjopni1gf hi sBamivee ohBT aft b QomgineRSOHOALHVEiL NHlantnaRASEt i Vity),
cytokines and other inflammtory nediators. In addition to resgondl ng to

ker at i siwdigh -sgevifivadly UVBiradiatiohy bbldeterminasinn af e cobwound'eabilyy tcbioekt ed by
the triggering stimulys (e.q. ), @n IS rther stimulates the
1%xpres§x%(§ﬂ W%Méﬁmfm %‘«E@F&%ﬁne@y i@@gm@ Pﬁé\tk%ate%wﬁ SR EbTaASTSf paE. 2,
t he ch ' 4L - _ L =L ( - 1) . P i mul at es

di apedgeﬁggégj{:@ﬁé‘r%ég%% @1,%‘ %é%ﬁ%ts)%%gmgﬁﬁ%gﬁh%nl %ml né’%ﬁ“&gsgﬁd ultimately

| yphop¥agfindtioam diten afseideby adntsd it vleatienl inexnBay alledbas ieduasop result
of the TNF- a induced increase in adhesi on nolecules. Once in the tissue,

neut r opRA, svhaeidisionwoyt éegggradofanaddiry irespahsecit thi iskies pdvides anl L- 12), and
Chemkzilc?cﬁtsloﬂali]%{o%gi e e Qr?a?ystlse of anti-inflammatory activities of test compounds.

15 Finally, because IL-1 is one of the most important mediators and propagators of
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 I1.-1 production from keratinocytes, not only is the activation
20 of fibroblasts suppressed but the activation of mast cells is also blaocked 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 2 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



chenptactic protein (MCP-1), a potent chenpkine that accelerates the MAY 2006
novenmenkoabn.dgpnocytes into the tissue and hel ps transfopmy,iaemknto

macr ophages. Mature macrophages in turn produce a variety of matrix

nmet al | opr ot ei nases (MWs) that WD 03/013621 1 5 MAY 2006 PCT/US02/21844 -28
5 10 15 20 25 degrade extracelular maprix proteins and thus reduce the
strength, elasticity and thickness of the skin. [00110] I'f the inflammatory

respo j aj, | ued an_ant in the skin
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psori agkfyeatdr AhQRiber SefMRhinidiSry hBGaReY 5y g1 enge of the antigen causes

T-1 ynphocytes to enter the tissSue site and becone activated. This

activation |l eads to the production of cyt oki nes such as TNF-a, nobnocyte
chermotactic protein-1 (MCP-1), IL-8, I1L-12, and mterferony(tINF y) .
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uncontrolled growh of” skin cells, particularly keratinocytes. The result
i s prangiverecdmpiuml wheh apphizd topicuilt.h redness, pain, itching and scaling of
the skin as the keratinocytes nove rapidly to the surface and "flake of f".
Further, the rapid sheddi ng of kerati nocytes at the surface conprom ses the

barri ction t he strat rneumr u in wat nd dry
ok n. T8 A e Bl PR IOhE ERAER O Y st R e e il
respong it &llcélﬁf'llu%ﬁ"@tl@bﬁnﬁdlﬂﬂﬂlaf oP¥sPsrel M biltfeddd ﬁ')el of?:rtﬁ:npjnd&%‘;d se-
intracellular signaling pathways (or in sonme cases both path (3 These
pat hwayspase smdivehmilyding fties fc&k:bwﬂm ssjubive Gtaxpsdmedst i vat ed Ki nase ( SAK)

at hway and t he NF-kB pat hwa The SAK pathway |eads to the activation of
he AP-1 trhnscrﬁ&bﬁﬁiﬁemdﬂt ISI’\/\M%:H"-’Q%@W%’E ARIEL © Wekk aratisELés sever al

pat hoay *Fed PettL- \EEREL AR b bR RS st by act i Ve fon
of NF-itBludfi me@ TN{:L@nmag Oinl 9@IRY . such as IL-8, MW-1, TNF-a and the
adhesi on nolecul’e,
2. Assessment by ELISA of a compound's ability to block the production
and secretion of inflamnmatory mediators by monocytes (THP-1 monocyte line)
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
0 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 inflammnatory 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 simultancously 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.
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regul at Qg one extent by both signaling pathways. ? X "screeni ng
assays are designed to determ ne which pathway is blocked by the conpound
under investigation, or if both patQmays are effectively inhibited. A
conpound with the capacity to block t'he transcription of inflammtory genes
regulated by each of these pathways will I|ikely WO 03/043621 -29 PCT/05112/2
1844 180k 2006 The akvlﬁwelcglhﬁtme%td Iaﬁt‘?enq#ﬁn%rmt%woef pedintorsAae appl i ed
L OPT CoklY o (BRI RIS IR Al Xens Al HLOTHRLALY v IR bR GonsT der at i on
the in screen ram concentrates on e folTow ng target sites
for |n@§5w§9 qﬂmcnaedh@hlbltlng t he production of IL-1 and PGE-2 in UVR or
Tetradecanoyl 5Phorbol Acetate-treated keratinocytes. 2. Inhibiting the
production of PG-2 in UVR treated dermal fibroblasts. 3. Inhibiting the

i nduction of PGE-2 inIL -1 treaﬁgﬂgﬁhgh%blasts. [ 00112] Because one of the
nost common activators of skin i “Pon is 10 15 20 25 sunl i ght,

peci f 1% )Y/ dy to
%I ock l‘)ﬁﬁy i nduBElfl%lgdlg)?&lﬂg Bxélﬁﬁfjgmﬁ&ﬁ%@ﬂu%]bye%@ggwgn%ﬁﬁﬁier ati nocytes
and fihfeabl ﬁ}‘éétﬁledra@ﬂhhﬁ&tﬂﬁi@m@ﬂ{eosﬁb?@bf fhkeligfensib® WHich fshRfined 6eANY process.

I'n addition, because skin inflammtion is often triggered by contact wth
chem cglpendedi dlaintss or al | ergens, the use of TPA, which is known to trigger
an inflammtory response in the skin, provides an additional nodel for the
analysis of anti-inflamatory activities of test conpounds. Finally,
because IL-1 is one of the nobst inportant nedi ators and propagators of

i nf | ammation and is rapidly i nddESAMPELEM i nfl anmatory stimulus, such as

Sterm’ ni ng the ability of a potential anti-inflammtory corrpound to
bI ock WPLREr  t neAnpridigl e g e&ﬁ?er&ti‘tﬂild’}‘ﬁsd%ﬂ“ﬂt_‘l‘-ﬁd fosdesneastraeciye Wﬂt%efi t ant

niti i d i " Y, IL-1
Ll|t)r odu?{l]Fgg& ﬁ%mﬂgelﬁh? i noc{%?(eﬁa{%\gfa {)hr?r ngBt ‘Iesaﬂe:g) ?C\leat? |dgemlﬁgtf‘§&?lgbr obl ast s
suppr egsegadduticilhe activation of mast cells is also blocked thus preventing
the rel ease of histam ne and other inflamuatory nedi ators. Furthennore,
inhibition of 1L-1 production in the skin would prevent the activation of a

| ar ge r of . . . .
9 ]_Wdﬁ)‘ﬁ For this experiment, human skin fibroblasts were seeded into 12 well

culture dishes at a density of 80,000 cells/well in tissue culture mediun 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 500uM. 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 resulis 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

1001201 [n vitro experiments were conducted to demonstrate the activity of 3,5 di-

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

25 pharmaceuticals.



i nflammatory genes that are stinulated solely by IL-1. These include COX- 2,

MVP- 1, .\\fﬂ'?:?/n?s(ﬂfari ety of cytokine and chenokine genes. [QO1131 For, A6 IMAT2005
the initral screening studies described herein, cells in ¢culture are

exposed to the appropriate agonist, (i.e. UVR, TPA or IL-1) and then
incubated in mediumfor 24 or 48 houys in the presence or absence of the
conmpound under WO 03/0-431,21 1 5 2006 PCT/ U502/ 21844 - 30-

i nvest| i.on. At 24 and 48-hour tine paints, nediumfromthe cells is

F emoveltl assii%ﬁmf BFPEAIR IR Slilﬁﬁ%@ﬁ%wrwaﬂ%f B lgwﬁu SA. 5 10

15 20 29ad08%H4 at@?éléhsg{/ 'o@‘%b}qdﬁecreﬁé/kd%ﬁq}{ttﬁs&rt%ufu'ré?ﬁfému%?B%;Pf%'fﬂ strains were

used, not 1mortalized cell lines, for the screening studies. The use of

nor mal owaghleht for anchite tiskdigh. Mhe neas®s, hivdiim adalkebied dleteplesdivtith fromin

vitro studies will be predictive of effects of a given conpound when

appl i elfeshopedian sontgiomg esfienl Feethowd as haliluentecontiohd Lt batdaplesbBRijor{ 100%)
ntration of 10Q m cronpolar or |ess are

suppres -2 inductio at. a conge
Shon St ChreeenBSHEh o dErbhy? 2GS 86 B couspBRSend darsSER Gk ng ¢ ho

fol |l owing.s f r4i S: . : ound' s
abi 1§ Ty ERELEIR. oo, BORETIOBTING, Cels iR ERBRRD B ool 2 IERRED

nedi at g{Bat RiskBh@thO8EhES wak GeinbPsPRlPRES ed BCEUH A or! the Bresde-¢t |L-8, and
MWP-1. 2. Assessnent by ELI SA of a conpound's ability to block the

pr oducP;8R2 imthd csbereanedinmo fThentidsshoortatfed]l atwzed abytorinfodd iieseasgk| P- 1
nonocyte |line) stimulated by |ipopolysaccharide (LPS) and by T | ynphocytes
(Jurka%lggﬁﬁ%) stinulated wth an antibody |ligand that activates the cells.
3. The use of RPA (ribonucl ease protection analysis) to determne if a
conpound is acting at the gene level to suppress the activity of specific

1onfl amoaiez)y gemns dsfailtd k&URS obYEKPeSHperitS ﬂféQ!cU?idljl of YATHR ¥ 4agoni st s
i ncl udi ng R, IL-1, TPA or LPS (lipopolysaccharide). Cutanix has
devel oghdxycormdayidz ¢4t-BBA),"aockewi it Fim 3B kdreatinitirytresnt iflibitionk ast s,
T-cells, ﬁnd nonQcyt es to(ysi n&:l anequs!|ly neasure the

as follows: 4-EB; 100%, 6% and 10% at 50uM, 10uM and 1uM; DTHB 100%, 44.4%

and 3.3% at 50puM, 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 at 50 uM, and blocked 35% at a
concentration as low as 10pM. The results of the study are provided graphically in Fig.
3A.

20 EXAMPLE 4
[00124] Similar in vitre 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 tetradecanoy! phorbol acetate (TPA) at a
concentration of 32 oM as the agonist. Samples of 3,5-Di-fert-butyl, 4-

25 hydroxybenzaldelyde (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



expr ession of cell-type specific inflanmatory genes in cells stimnul ﬁggﬁy%dﬁh

I ko dn;08PA or LPS in the presence or absence of theg Gonpngung u
|nvest| gation. 4. The use of microarray gene analysis to si rmltaneous y

exam ne the effect of any corrpound on the expression of nore than 5,500
genes specific for cells present injthe skin. The gene arrays used were
purchased from Research CGenetics and provi de read-outs on genes known to be

oxpr g%[srggﬂ%léoﬁ}ﬁ ot Lgaﬁfgetgs é%@ﬁé%&@é&ﬁéﬁgﬁgfpi%ﬂwlﬁ r§1 5 10 15

medi ata@resiiang DEHA®B, 52. 99@emuoﬁmea B 0f; tMiE7RVentSIGHAM aad 6O]LLM<6| y
inhibited by the aldehydes in vivo (shown by the circled X). EXAVMPLES

[001171 The foll owi ng exanples are provided to further describe the
invention and are not intended as limtations on the scope of the invention
which is defined by the appendqixghmg.s EXAMPLE | [00118] An initial in
vitro experinment was conducted to denonstrate the activity of the aromatic

al dehyde125- et i oSylisequeat detvdexpéridedBWerasomivea 1o alehynsitare niest er ed
pharmaceutical . [00119] For this experinent, human skin fibroblasts were
5 eededClkitn Of othge pTomatis Aldabydes emenarag thlhuéhﬁhwbsnz Beehyde. CAERBMISI | i n

tissue cultuyre medlumadleft e ht to to the dish. The next
day, &@Pﬁﬁﬁmém#f&ﬂﬁ%‘ 1§H8ac're85?z§scejip ?MQ?IHP‘W ' ?fE Uin?cont aining either 1
%0 et 1 o

oi cogr mayapeRldy ¢ PRGNy bepbade ﬁ“eq%ﬁ%& %?‘“ %%%%hﬁ%m@@?f

i ncubdtkiB) or an additi onal 24 hours and at this tine, the nmedi um was

renoved 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

{roat AV S PR B APsteat MofpeB OB Bt S sC&si e VR  Fon o
1 he | leufuidisicdsi 90 @hsiBEE 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

fresh medium containing either 1% ethanol as a diluent control, IL-1 at a concentration

of 500 picograms/ml, or [L-1 plus one of the compounds under investigation at a

concentration of 1, 10, 50 or 100 pM. 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, §2.9% and 58.9% at 100uM and 50uM; 3-EB, 41.2% and 42.6% at
20 100uM and 50pM; 4-EB, 81.5% at 100uM.

[00128] Concentrations of 10 or 50 pM 4MB did not appear to inhibit the JL-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.



EXAMPLE 2 [00120] In vitro experinents were conducted to dermnstratistb?ﬁ 0
acti vi ty~of 9, di- tert-butyl, 4-hydroxybenzal dehyde, (,,

t opi cal\}/(;qwd%(nll stered pharnaceuticals. WO 03/043621 1l i(%/gg 172@%1844 15
MAY 2006 -32 5 10 15 20 25 [001211 For this experiment, human skin
fibroblasts were seeded into 12 well q,culture dishes at a density of 80, 000
cells/well in tissue culture nediumand |eft overnight to attach to the

di sh. The next day, nedi um was rgwﬂ ﬂ:{](g replaced with fresh nedium
contai ning either 1% ethanol %‘ control, IL-1 at a concentration

of 50Gopigwar ansf Ny, ocﬁ'x}_)bhm%ntﬁlddﬁ b@%n&fetédh@ &ﬁ%@ﬂﬂgﬂléJMﬁrﬁty'ME@t igation
at a concentration of or 100 pM Cells were incubated for an

addi t i onalati@ 4ldabydsDTaRIant tapiialyt ddmepistchel predimaceuas!. r enoved 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. [0012] The detail ed

result st udi ] dehyde
("4- EI@?E‘%% e shgﬁﬁlquﬁ%%qmﬁ l‘Yﬁ mb‘%"ér ceﬁpfdot?%%eﬁ 4@#{%96‘%&1

£ ol | owgilrufle &ﬁlebm%eﬁm@pgo meﬁc@ns/a@mn LOMeath oMb TR BAQE% 44.4% and
3.3% at 50M | EXAMPLE 3 [00123] Subsequent studies were carried
out tooxdaemghmnommthdao des@slr. e%‘b@nsmcbny rdnoorenhs kiadidim hnd bdEsteswith 4- EB. 4- EB
conpl etely blocked the I'L-1 induction of PGE-2 at _100M bl ocked, 82% of the
PGE 2 lrpdiiaedivm cantdping cithag | B ghaed 2gsohlaentgontigh dbnk gt ¢EIREBEIBW as 10M

o012 ok Pl i, L 8 Guf EEMAR P B2 aRr o 0 Bliee Sy ¢ 7
usi ng foh YABAdSIGhAY i&ﬁﬁ@;\lﬂs RRGY r&fovel IR ifetR@h a8 @E@k BEELIA Y@aShéhe sane as

described for Exanple 2, but replacing IL- t'et radecanoyl phor bol
l@cet atmefeliPApl A2 in the culture medium.

EXAMPLE 7

[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 I1L-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-
etlioxybenzaldehyde (4~EB) in concentrations of either 10, 50, or 100 uM. 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, 50uM, and 10 pM;
3-EB, 76.7% and 57.7% at 100uM and 50uM; 4-EB, 94.9% and 79.9% at 100uM and

50pM.
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 pM to 1 puM.



concentration of 32 nMas the agonist. Sanples of 3,5-D -tert-butyl 4-
hydr oxybenzal dehyde (DTHB) in concentrations of either 10, 50, or 5I\/bl4wa{
t est ed. WThg/irtégtlil t s show t hat TPA caused a 3.5 fold |ncr§§§/élgl’ﬁ2iPGE- 0
However, treatnment with DTHB bl ocked PGE 2 production by at |east 50% The
detailed results M/O 03/043621 1 5 MAY 2006 PCT/ 11511221344 -33 5 10 15
20 of studies conparing DTHB to 4-EB-Bre shown in Fig. 4C. The percent
inhibitions are as follows: DTHB, 87.9% at | OpM 4-EB, 94.9% and 79. 9% at
1001M and 50/.tM EXAVPLE 5 [001EXniGirbdeduent in vitro experinments were
conducted to demgnstrate the activi t){ of other aromatic al deq‘ydes conpar ed
to thelWidthoxybdh?EIcemgagent S"‘HQIEB‘O)K yrged i qegpnstipteythe geH iy ey ed

h h d 2- EB

B et nosg e a0 TR T SR B G S  E ARERR T a8 001267 For
this eécﬁlﬁfybﬂfﬁ@ﬁestéﬂlﬂﬁﬂﬂ@ 'ﬁ'ld‘zmﬁﬂebrx@éﬁhtﬁﬁiestamh@d%ﬁ@@% 'z[HdC’sh@a%nV\m | culture
di shes at a density of 80,000 cells/well in tissué culture medium and |eft

Bver ni gtaphicallpiit Heds. el 1t HBLedk slhta intlednecstltdfy aldebgilesoidsmuéabest and
replaced with fresh nmediumcontaining either 1 % ethanol as a dil uent

cont r oflso ppcludegesyltsion o8 relgted comppuRdso pi cograns/nil, or IL-1 plus one of

t he conpounds under investigation at a concentration of 1, 10, 50 or 100 t
M Cells were incubated for an additional 24 hours and at this tine, the
medi Um[('lm%df emov g, RN eRRFANEH, f?MnﬁHl%fﬁ)%bl’islﬂsewgfees%ﬁﬂ&?nﬁﬁ 1262 in the
culture nedium The results show that IL-1 caused a 4 to 22 fold increase

i n PCEedturk A3hay ht Pdesémtof iB0MU0NI dellowellds tishevwuliure tediutetal le&d resul ts of
Fig. 4A) are as follows: 2-EB, 82.9% and 58.9% at 100M and 50 3-EB, 41.2%

and 4206emight o yiaehda dbsdish- MTMJE@UIB pvas th%ﬂaltepk@eqk/m{how& & CIRHEnES at i ons
gf 10 Wlth,?(‘}(il’lhg/llf 6'\4811%]1111 01r'\91tth er C etr ?11%1]&%1(?1 tg P@dué‘lhonv\%f ];i ﬁfg P%gewtg'l('sc tion of

I br oBl'ast s. ailed

r esul t SerRdvelti dtd chBiremediat édﬂtdxﬁaﬂg ‘thetapyBopride 64mpoend fordIMBD HPYM and
controls) was then added and the cells cultured for an additional 24 hours. At that time,
ilie medium was removed and assayed by ELISA for the presence of PGE-2, IL-1, IL-6,
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 _Challence

[00136] On the second day, the medium was removed and replaced with fresh
medinm containing either 1% ethanol as a diluent control, IL-1 at a concentration of 500

picograms/mi, or 1L-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 mediuvm 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 selution 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



10M WO 03/043621 110P/ US02/21844 1 5 MAY 1006 -34 5 10 15 20 25 EXAMPLE 6
[00129] In vitro experinents can be conducted to denonstrate the acth\siMM 2@66
t he arwomaivgi@ak dehyde DTHB as a topically adm ni stered phansageistical .

[ 00130] For this experinent, human skin fibroblasts should be seeded into 12
well culture dishes at a density of 80,000 cells/well in tissue culture
medi um and | eft overnight to attach-#o the dish. The next day, renopve the
medi um and replace with fresh nediumcontaining either 1 % ethanol as a

di I uentnconfs Blijs bbrel in@ibafCOPGRANERS] BBurs %Fld O REGAIGATELM reRovéd-1 Pl us
250 500 M 1 bat I1s f

DTHB at either M or ncubate ce or an additional 24 hours

t hen, foenwELI3Ye apsagi uml dredcells saye byurfikd SA for the presence of PGE-2 in the
culture nmedium EXAMPLE 7 [00131] Simlar in vitro studies as those
described in Exanple 5 were run using human skin keratinocytes. The
experinmental set up was the sane as described for Exanple 5 but replacing
IL-1 with tetradecanoyl phorbol EXAMPEEGDPA) at a concentration.-of 32 nM
as the agonist. The conmpounds tested were 2- ethoxybenzal dehyde (2-EB), and
3- et hobOP3dizal dehyigar(i3- ¥Ry sadigs 4s thetsh oeydyibad a Fehygle § MeEBun Wwsing
concentratigns of either i? 50,.0or 100'.cM The results ._sepl]o that TPA

¢ aus edHNA FIR KPERUNACYES s & IF FPSEEIONAl S5HRR S the suR esghibed IRy of  these
compou k i ! 200 0438 1 The. cent
o oy P RnRle 3¢ 0fle PlAmEsDLORNEDY M IRX B 61:16'?@%%L’rllﬁgi63.l a1 e oo

2- E13, 8 88IMP-170r B E-anid thd c@lnde indiindint i on at 100M 50M and 10 M 3-EB,
76.7 %and 57.7 %at 100M and 50M 4-EB, 94.9 %and 79.9 % at 100M and 50M
EXAMPLE 8 [00133] To determ ne the dose-response of human skin fibroblasts

EL(I; P Egﬁﬁ}gﬁ;gg;hﬁgg&% s %ﬁ%iﬁ’jnlgg bj? l?l \{gch%%lqca %ggnelrsg, OfLr—r?C\jﬁas-ll—'Qp ager‘(rlount of DTl
with tetradecanoy! phorbol acetate (TPA) at a concentration of 32 «M. When UV-light
10 was used to challenge the cells, they were exposed to 75 mj of UVB, obtained by
ifluminating 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, in vivo studies were carried out to
20 determine if topically applied 4-EB could block an inflanimatory 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.

100142} A topical lotion was developed for 4-EB which consists of the following:



the cells following the IL-1 dosing should be varied from about 250 I'Vi MAo)idh
M 1110w@350-433621 PCT/ USQ21 21 $44 ] 5 MAY 20( -35 5 10 1%c2Qs2b2EXAMPLE 9
[00134] In vitro experinments were conducted to denonstrate the activity of a
series of aromatic al dehydes as a_topically adm nistered pharmaceuti cal s.
The conpounds tested and the neasur€d-results are tabulated in Fig. 6, and
shown graphically in Figs. 8-11. These data include results for al dehydes
of Forgyh@mkpﬁnﬁ; al so include results for other related conpounds. [00135]
For th &R nt, human llasts were seeded into 12 well

DeichtRe i 5%‘%1@@ 8{%?1 o

cul tur o8 hes at a densit cells/well in tissue culture medi um
and Ieg‘ B'J]é %

ight to att c to the dish. The medium was then replaced with
PBS f or'%Ccchal  enge with i4%er UV-1ight or with IL-1. After irradiation or
$nt r odbiearosip of 1L-1, the PBSfwas renoved and cul ture nedi um containing the
appropriate conpound (or DMSO for controls) was then added and the cells
cul turest [ﬂmﬁ'g an additional 24 hours. At that tine, the nmedium was renpved

and asp anﬁlﬁbl SA for tfgeoggresence of PGE-2, IL-1, IL-6, I1L-8, or Mw-1
inth medi um The els of protein in the condltloned medi um were
rreasur reported as p inhibition relative to diluent controls.

I L-| ‘PIP'b [ 0013(] hi’osecond day, the nedium was renoved and

1oepl acbdcwltfﬂcﬁhoésh rredl uri](th%nt aining either 1% ethanol as a diluent
cont r olspcdtyl-Stedttca concent Baif%on of 500 picograms/m, or IL-1 plus one of
di e cogppatpdejunder investizgpgi on at a concentration of 100, 10, or, | M

UV-1igh {z&‘lﬁgﬁvc[ 00137] t he second day, the nedium was renoved and
repl ac BSL@ Mradl ation. The fibroblasts were then

i rradi BO" irradiation was obtained by illumnating
1¥he safip GFW&QPQQSWZO ”arrp through the lids of the nuiti-well plates

in ordelycewth] t er out the~Lﬁft radi ation. After irradiation the PBS
sol ut i BOLMSORRNBESH ¥nd r &2 %ced with a solution containing either 1 %

et hanoCe@$ Ricinoleate 1.0%
Glyceryl Stearate/

20 PEG-100 Stearate 4.0%
Thickener
SEPIGEL™ 2.0%
[00143] | This lotion was then tested by Franz cell pefcutaneous absorption

analysis to determine how much 4-EB could peneirate 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 irvadiation 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 erytherna 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



a diluent control, or one of the al dehyde conpounds at a concentrati gjn &f ;
100, 10“:(;1”/“13(\7\/0 03/ 043621 PCT/ US02/ 21344 15 MAY 2006 3@1}iqag711;54£ M ?\[}p
The cells were incubated for another 24 hours and the nmedi umwas then
removed for the ELI SA assays and the cells were counted. EXAMPLE 10 [00135]
Simlar in vitro studies as those desygi bed in Exanple 9 were tun using
human skin keratinocytes. The experinental set tip was the sane as descri bed
for E&Wdeno% ed'ﬁéﬁ I%W@dﬁd@iﬁ&%ﬁés Byt Eéﬂl@ﬁiyf ﬂfplﬂe@@, 8 epRngakel PGE-2
IL-1, IL-6 I, "or TNF-a in the culture nedium [00139] For the
cells ciﬂahxﬂhmgmtotw«au@yochem cal agonist, IL-1 was replaced wth
t et radecanoyl phorbol acetate (TPA) at a concentration of 32 rim Wen
UV-light was used to challenge the cells, they Were exposed to 75 nj of
UVB, o i,aed by, ill.um nati unla t hrough the
s PR ' o g0 ks B8 g BRB B e e s R ot o
[ 00140}nvERGor: AEREHNESe bEAT ESh¥RAG @mﬁ%ﬁfe@% bhﬁ’dls sfdn %étﬂ)ﬂrva%ﬁﬁm 10, or 1
pM and the protein expression |evels are reported in percent |nhibition
sel at i waytinve ami-aging grogaties] ©ed d)fstlutheswm®mpedns)ef dentiginphs i tions are
tabul ated in Flg{ 7 and shown graphically in Figs. 12-14. EXAVPLE 11
[00141]110%6%5@0 bﬂfgenm aptayiRedn darmial fibroblnsteewlaicl déﬂf@@tcﬁ)llé@élrﬂlmbﬁ 4-EB was
used |[| a rrz Ub{ ast .cel.l,.culture nodels, in vivo studies were carried
out toHRE ?ﬁﬁ‘grén PRI SRNICS 01 i ed 4- EB could bl ock an i nfl anmat ory
response in humans. While the details provided herein are for a specific
conpound, the sane tests can be wused on any of the aronmatic al dehydes of
t he pr gaplidationy efthiedtesulls irorr@abf Potentil Vs of éweDogederfor 4- EB whi ch
consists of the following: 1 5 MAY 2ti 06 WD 03/1)43621 -37 5

10 Anti-aging

[00140] The finding that aromatic aldehiydes of the present invention inhibit the

activity of inflammatory genes in cultured skin cells and that they can block an
inflammatory response in vive when applied topically suggests wide utility for these
compounds in the cosmetic, dermatology and oral drag markets. In the cosmetic market,

15 these compounds when formulated for topical use can be expected to lower chronic sun-
induced inflammation, which causes the activation of genes in skin cells that destroy the
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 compietely 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



10 15 20 25 30 35 Aqueous phase Deionized water 57.6% (by wei ght)

Ni acinam de 2.0% dycerin 4.0% Phenonip 1.0% O 1| phase Propyl ene 95 ?|2006
5.0% Twanseutal 3.2% Jojoba G| 3.5 % Isocetyl al cohol)(??f.tﬂu%lxlt-socéﬁll
Stearate 3.5% Mmneral G| 3.0% 4-ethoxybenzal dehyde 1.0% | sostearyl
Palmtate 3.0% PEG 7 dyceryl Cocoate 2.0% dycereth-7 2.0%

POLYSORBATE- 20TM 0. 2% Cetyl Ricinoled@te 1.0% dyceryl Stearate/ PEG 100
Stearate 4.0% Thi ckener SEPI GELTM 2.0 % PCT/ US02/ 21844 [00143] This lotion
was t héevhitledtcgroly:bify dnZo seht cpeng biadeodeyabs acipbilp arrestria pigsessmndet er mi ne

how much 4- EB cqul. enetrate human_skin over a 24 _hour eriod. The lotion
f or mul QF%H‘P%&B% *f%fgweow "W"’HEB@“Y&F@ BiPogeER LAY GH SIHBHSEki n of 30-50

m cr ognhans/ 8 0 hi L 2\ hen e rag.ne if it
oul a° pREEGl s vocHERh B Sole Bl SNRE ph RELERBBIIEIREC®
skin. EoB tfjosustwilypr@vém@hhe onset of sunburm, it is also possible that application of

5 the product even after the sunburn has appeared may: 1) prevent the continued

progression of sunburn, and 2) reverse the redness already present.

EXAMPLE 12
Rosacea Clinical Study
[00148] The 30 subjects with mild to moderate rosacea were treated either with lotion
10 containing 1% w 4-EB (20 subjects) or with a control lotion with the active material
removed. The study 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 io 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.

100149] 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
sumimarizes 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.



vol unteer was irradiated on a quarter sized spot on the inner forearmvvith
60-80 nil of UVB light (a sunlanp). This dose was sufficient to caug 2006
hi ghl y W 8¥bl3e2ired erythema response. |Immedi ately fol | awiimgsdazrnadi atl on 0?10
both arms, one armwas treated with the above 4-EB |otion while the other
armwas treated with the same lotion formulation but wth no 4-EB. Wthin
2-6 hours after irradiation the vehidle-treated arm devel oped a pronounced
red erythema response at the site of irradiation while the 4-EB |otion

t r eat ®#158poThalbak gmph oEVEn ISitesumextriztayhe Adchougsimpastementadi at i on, the
spot }reat ?%?Wlth -EB WO 03/043621 rcr/us02/ 21844 15 MAY 2006 -3%- showed
no redi¥dal Fﬁlétystl‘ﬂl‘d@“*&8%%191;‘89é@a'teﬁéﬂmﬂbﬁl‘hﬁ’lc‘?l)ﬁ APy #eEBRas mar ked

ant1 T PHETRgic Bebiaticiiin ikt PP T Rbseli o 3P Boon” el Ther
al oneaQ¢rabp o‘?&ﬂﬁ'xﬂl@lév‘%ﬂle‘m s 98 %e{vllﬁzﬂqpﬁb‘t”g& 11§iéﬁﬁba§ tgﬁfff&{bt Naapl lin,  may
have anti-aging properties. One of the c Passical synptons of skin aging is

S5an increase in collagenase acti VI ty in dermal fibroblasts which destroys
colla enthereb | eading to sa skin and wrinkles. Inplications of the

Resul t915H] ¢ Eheriesblotipp pisgrichiev é§0 gr lmp@lq@ms%%wl thpgshplddgithy [ 00146] The

ot viestamdl iRt TSR i B RS P BT Y B et they can
bl ockmaﬁmhmw l?éﬂ@@ﬂﬁﬁ]ydlé %@@Q@%@ itnProved@nivAahe @ammet@leawpg&abl y suggests wide
ut|I|ty for these conpounds in the cosnetic, dermatol ogy and oral drug

mar kefps=0.00) tdire bodhntiicoxoraxddeAnalysihes & amanmlmmmcmh'ﬁlmsé el atedf f or
topi cal__use can be expected to | ower chronic _sun- induced htfl] anunation,

10 whi choEHEERSIUHE KopRidepdaiosy sahuds for &g sifaeey §n@1 kieprlyesiepish e skin

gol e Gt PE g St RS i B a2 ("I 1
prevent the further breakdown of the skin and thus |essen the production of

lines and wrinkles, sagging skin, and thinning of skin. It is likely that
t hesel08462Hht Rosmbdérwdﬁéﬁcw dliseamitcmmeait@cganeé the beverigupbskie the skin matrix

such as col |l age studjes o 0| hus, t r.oduct
1T lammatiou. and '13(chj fanon A 1151 mg that'a 2% 01 .nu atton ¢ 4—ﬁ§qlas 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 tfeating rosacea.



be used as a "skin restorative" product for sun-damaged skin. It has its
utility in treating actinic keratoses by both preventing their formp IN@E 6
and actually reducing the size and nunber of existing keratoses. Sun. 20&
Products [00147] The finding that topically applied 4-EB, or any other
conpound of this invention, can comlygtely prevent tine onset of a sunburn
by UVB exposure suggests the wuse of aronatic al dehydes in sun care products
i ncludi ng pre-sun, sun-tan lotions, and after-sun products. It is not
suggest ed t¥hatis plaimesiiscul es have sun-screen properties wO 03/043 }J/i)43621
PCT/ US112/ 21844 15 MAY 2006 -39 S (which they probably do to sone extent)
but that they can actually arrest the progression of a sunburn AFTER the
ski n has all.eady bempostigm semiptising laepﬂalttn:rcaytscaﬁj oﬂwsmetmally Abtdpaibteh it has

been shown t hat ttaﬁg%cal Q@:LI cation of roduch di atel¥ affter UVB
exposure wll pf garrit A & ppargiaceylisy r‘?f Oi“Pe B PEEF Y6 QBOBNPL A o ¢
application of chhgordidstEdmaken after the sunburn has appeared-nay: 1)
prevent the continued progression of sunburn, and 2) reverse the redness

al ready present. EXAWMPLE 12 10 15 20 25 Rosacea Cinical Study [00148] The
30 subjects with mld to noderatesro>acea were treated either with |otion
containing 1 %w 4-EB (20 sg:b‘i Oo with-a contkol lotion with the active
material renoved. The study vvasLF z1ed and doubl e blinded. During their
first visit, patients wereg eval yat ed uR 'r(@)ideasur ement s of di sease: 1)
erythema, 2) desquamation®¥BeeRng), 3) uneven skin tone, and 4) .
dermatitis. The clinician also provided an "Overall Severity" score which
ranged from1-6 with 6 being the nost severe |evel of overall disease.
Patients wepgshot ographed to record the severity of the disease. After

eval uation patients were sent hone with either the test lotion or the
control lotion %@acgbqnﬂrbapgmglmbm@mr ning and evening for two weeks. They
then returned tg: week evaluation and at that tinme
recei ved nore p?‘o%ima &i)%?bg#egédi?ﬁ%dﬁgl 2 weeks. At four weeks, both the
clinician and t Réisubjagitschenalr bainetied thainsaidr 2 tycladlioihed an di sease.

alkeycloatkyl; and

each R* is indcpehdently selected from the group consisting of hydrogen

and alkyl.

2. The compositx’bn of claim 1 wherein R? is a straight chain alkyl.

3.  The composition of claim 1 wherein R® is a branched chain.alkyl.

4.  The composition of claims 1-3 wherein R’.‘is a lower alkyl of 1 tolﬁ carbon
atoms. '

5. The composition of claims 1-4 wherein each R* is hydrogen..

6. The comﬁosition of claim 5 wherein the R*-0-R*- group is present in the 2
position.

7. The composition of claim 5 wherein the R*0-R%- group is present in the 4

position.



Di gital photographs of the treated areas were al so taken. [00149] O the 30
rosaceae patients that started the study, 28 conpleted the four-week

period. None of the subjects, including those who dropped out, exper'liiaMéEZﬂﬂﬁ
any irritation or other adverse effect fromthe product. The bar graph of
Fig. 15A summarizes the percentage Lgprovenent in "Overall Severity" for
the test lotion treated group at 4 weeks. As can be seen, the severity of
rosacea decreased in 13/18 subjects (72% . Average inprovenent anong those
respondi nggwas G88xéSSha ofadldimPPivhe@ih e comddusd isSa GorgfcrinbioEi cal Iy
significant result. 03/04362-1 1) Cr/US02/218-11 15 MAY 2006 -40-
[00150] The bar Fgrmapnlapd i glected drom tagrqupeontitmgdcent age i nprovenent in
"Overall Severity' i P e ' eks. As can
e seen, the. seygPiEbrA iRy a0 I Ke0 b ah AR e AL it B @B B e 'B005 " but

i ncreased in 3/ btoxBeafaldehpiesr dgentplosylmhialdehpdagwadent was 15 % which is not
a significantly ?i ificantI re&ult. 5 10 15 [00151] The test lotion also
achi eved anot hef*"‘f“ﬁ’g‘&'ﬂbﬁma%ﬁp& Sstical threshold in the rosacea study. The
degree of inprovenent in the test lotion treated group was significantly .
better thah. t heThegrmeosuioni afpiaiudrmeierein thetdompoumt oDFortmidal &s-gr oup  (p=0. 05)
using both Wl co onband c@p%&/si s of Variance statistics. These results are
of sufficient i PV“& et regul atory standards for drug efficacy and
clearly establish the ability .of 4-ethoxybenzal dehyde to suppress skin

i nflammat i & i nThueampesitioo®f 5Rjim Roxkesein tiecompditd iTidnmudd Eéade to treat
because of the L in inflanmati on and vasodil ati on. Consi dering
that a 2% for nu‘rﬁtg%/‘%ﬁﬁ%l%&h@é has been shown to be nore-effective in .

bl ocki ng UV-induced erythema than the 1 % formulation wused in this clinical
study, a hlgherThg ¢asprpsitiop e slagm lovherdie thecemppund ofFerEplptisdr de even
greater efficac mb&%g&@ideﬁg@r_macea. 1 5 MAY 2006 -41 What i's claimed is:
1. A conpositioh conprising a pharnmaceutically or cosnetically acceptable
oP cal R P 2 PRRATTRASHY iRkl R o BEF bR ot ve amount of

4——butoxybenzaldchyde.

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

pentyloxybenzaldehyde.

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

" hexyloxybenzaldehyde.

- 15.  The composition of claim 1, 8 or 10 wherein the composition is a
cosmetic composition and wherein the compound is present in a

cosmetically effective amount.

16.  The cosmetic composition of claim 15 wherein the carrier is a liquid

carrier.

“17.  The cosmetic compasition of claim 15 wherein the carrier is a cream

carrier.



(W4 -a R3- O RRL- C(OH ~ wherein R is a.carbon-carbon single bond;
RZ is a carbon-oxygen single bond; R3 is a straight chain or branched chain
al kyl, a cycloallcyl, or an alkcycloal kyl; and each R is i ndependqrgt,{,m 2006
sel ected fromthe group consisting of hydrogen and alkyl. .2. The
conposition of claim1l wherein R is aggtraight chain alkyl. 3. The

4
conposition,gf claim1 wherei: N ranched. chain _al kyl .. 4. The
conposi tion lgf cl 'Friﬁgmgg‘%n%'%fe:?f?nﬁsl’gsoréﬁll B rematgwpmg?sn{othg 3 carbon .
atoms. 5. The cesppasphiraicalticel @nipssilioftathWhiaER RASSmFbUNE iy@Eegen. . 6. The
conposition of claim?5 wherein the R-OR2- group is present in the 2
position. 7. Thelt®bRPYEIREFHITSY eectivarBotterein the R -O-R2- group is
present in the 4 position. 1 5 MAY 2006 -42 8. The conposition of claim5
wher ei n t he 18onpThe ghirsmaaeicapamdsitbn ofdaiml fwherithi Sasier écd Bghidlr om t he
group consisting of 2- ethqoxybenzal dehyde, 4-ethoxybenzal dehyde,
4- pr opoxybenzal d%98§3m4‘§ar"86¥oxybenzal dehyde, 4-pentyl oxybenzal dehyde, and
4- hexyl oxybenzal dehyde. 9. The conposition of claim1l wherein the conpound
of Formul a 20. i sT8e euhwnkyhephahnebytibal cohiposilibe of Olape$p twhereivthecl ai m |-
wherein the conpound of Fornmula |. is 4- e 'hoxklbenzal dehyde. 11:. The
conposi tion of cPBATAseUHREOmPosifan &oﬁw‘ﬁ@éé&i“'& Pliagmagauiical compgsition
propoxybeuzal dehygle kdmpdti®l BYIBeS ihlaQRnfermhlf) kWb &nBidt. t he conpound of
Formula | is 4-butoxybenzal dehyde. 13. The conposition of claim 1 wherein
t he conpounglo ' '

f roula | 1,s,47 . -~ . .
lf‘ﬁe fransdermal pharmaceutical composition of claim 20 wherein the

carrier is a liquid carrier,

22.  The transdermal pharmaceutical composition of élgim 20 wherein the

carrier is a cream carrier.

23.  The transdermal pharmaceutical composition of claim 20 in a sustained

release dosage form.

24. A systemic pharmaceutical composition comprising a systemically suitable

carrier and a pharmaceutically effective amount of a compound of Formula

IN
(R4)4—-'@\ - I

-
0 o2 R- C(O)H

Y

wherein
R! is a carbon-carbon single bond;
‘R? is a carbon-oxygen single bond;

R? is a straight chiain or branched chain alkyl, a cycloalkyl or an

alkeycloallyl; and



pent yl oxybenzal dehyde. 14. The conposition of claim1l wherein the conmpound
of Formula | is 4- hexyl oxybenzal dehyde. 15. The conposition of claiml, 8
or 10 wherein the conposition is a cosmetic conposition and wherei gnstbgs
compound is.present in a cosnetically effective amount. 16. The co Y2006
conposi tion of claim15 wherein the caggier is aliquid carrier. 17. The

cosnetic conpositi 4 4 818 arrier. 1
SOy boog has ¢ gL Igg%%%esﬂ EnipTIer Bk fgé’?fnme%wulpecronm"%mg@?fr?gf fe

conmposi tion i apdaalkydpi cal phar maceutical conposition and wherein the conpound
is present in a phat ticall ffective The pharmaceuti cal
conposi tion of cl a ”g&)v\sﬁgpéciv#oﬁzg t%e ?Oﬂpé’?m?gpgorﬂ“&‘gﬁ a creamcarrier.
20. The transdﬁfelﬂfbkybé}&ﬁlﬂazmtl cal conposition of claim 19 wherein the

phar maceuti cal conposition is a transdermal pharmaceutical conposition and
the conpound is present in a transdermally effective anount. 21. The

transdermal phgr ”@Iﬁ%dn‘iﬁﬂsﬂi@ﬁ%@@ﬁlnﬁ M’Wh@fauﬁh@'eﬂi‘nﬁ&xdﬂ*’l%%ﬂl bl ofcarrier is a
liquid carrier. 22. The transdermal pharnmaceutical conposi t| on of claim20

wherein the carriBormuda harsk isapleeed frparthe RwupTh@ﬂtuﬂa@ﬁ ermal pharmaceuti cal
conposi tion of cl aj,m 2 gexﬁqud%h f?glﬂ‘@benﬁzﬁﬁ aﬁx%§9§r {?{ag‘}ehgél 4 systemic

phar maceuti cal conposirtion C carrier ‘and a
phar maceutical | y elﬁn‘t@cyﬂabmlchhyﬂmtct pa‘nt;ﬂoqmamw&tiydrtf, albrmula 1: (RA)4 IR .

CCOH R3O R2I WE g ﬁd car bon- carbon smgle bond; R2 is a
car bon- oxygen si ngt8¢ %bemalde yae.

26. The composition of claim 25 wherein the cornpound of Formula I is 2-
ethoxybenzaldehyde. '

27.  The composition of claim 25 wherein the compound of Formula I is 4-

ethoxybenzaldehyde.

28.  The composition of claim 25 wherein the compound of Formula Iis 4-
propoxybenzaldehyde, |

29.  The composition of claim 25 wherein the cdmpound of Formula I is

4-butoxybenzaldehyde.

30.  The composition of claim 25 wherein the compound of Formula Lis 4- -

pentyloxybénzaldehyde.

31.  The composition of claim 25 wherein the compound of Formula Iis 4-

hexyloxybenzaldehyde.

32, The composition of claim 24, 25 or 27 wherein the carrier is an
injectable carrier.

33.  The composition of claim 24, 25 or 27 wherein the carrier is an oral
liquid carrier.



R is a straight chain or branched chain al kyl, a cycloal kyl or an

al kcycl oal kyl ; and 1 5 MAY 2006 -44- each R is independently selected from

t he group consisting of hydrogen and allcyl; subject to the proviso that the
conpound of Formula | is not 4-net hoxybenzal dehyde. 25. The conposi tli oMAo200s
claim 24 wherein the conmpound is a conmpound of Formula | and is selected
fromthe group consisting of 2-. -45.

et hoxybenzajdeh = o : Ve 4s enZa ' e, 4-
but oxybenz?l dehg;%ge:&4%51511%?62%3%2Eg’gsdcg%;?e}%&gﬁgw% hex§/ g‘% enzal dehyde.

26. The conposition of QLaiW%§5 erein.the cgmﬁfund of Formula | is 2-
et hoxybenzaPdehy@a Compositigfp0 ?\“E‘\gg & PGSO EE AP 25 wherei n the compound of

Formula | is 4- ethoxybenzal dehyde. 23. The conposition of claim 25 wherein
t he conpound. of Thekoempesitior sf elaimpiSopheryiberezaditidtsygtefonnds a Thpsulonposi ti on. of
claim25 wherein the conpound of Formula I is .4-butoxybenzal dehyde. 30. The

conposi ti on-of gé%%g%ﬁ%é{%%&h%ewﬁ%ﬁ%%ip&os&g f3has h pile 4-

pent yl oxybénzal e conposition of claim?25 wherein the conmpound
of Fornmula | is 4- hexyl oxybenzal dehyde. 32. The--conpositi-on of claim 24, 25
or 27 wherein the carrier is an injectable carrier. 33. The conposition of
cl ai m 24,382Fheuseof cobraétd conipogitioalof cfm il § irfithe Giadlifacture|uf & nedichinesit.forl 5 MAY
2006 -45- 34. The co osition gf claim?24, 25 or 27 wherein the carrier is a
solid. 3§he?ﬁ@”@BH§8gEFP6HQﬁ°a?QQQH%M-in a unit dosage form 36. The
conposition of claim35 wherein the unit dosage formis a capsule. 37. The

conposition of claim 35 wherein the unit dosage formis a pill.
39. The use of claim 38 wherein the condition is an inflammatory condition.

40. The use of topical pharmaceutical composition of claim 18 in the manufacture of a

medicament for the treatment of a de’i"matological disease.
41. The use of claim 40 wherein the disease i1s an inflammatory disease.

42. The use of transdermal pharmaceutical composition of claim 20 in the manufacture of

a medicament for the treatment of an inflammatory disease.

43. The use of injectable pharmaceutical composition of claim 32 in the manufacture of a

medicament for the treatment of an inflammatory disease.

44. The use of oral liquid pharmaceutical composition of claim 33 in the manufacture of a

medicament for the treatment of an inflammatory disease.



38. The use of cosnetic conposition of claim15 in the manufacture of a

medi canent for the treatnment of a dermatol ogi cal condition. 39. The use of
claim38 wherein the condition is an inflamatory condition. 40. The SURA 2%5
topi cal pharmaceutical conmposition of claim18 in the manufacture of "a

medi cament for the treatnent of a dermatol ogi cal disease. 41. The use of
claim40 wherein the disease is an infdganmat ory di sease. 42. The use of
transdermal pharmaceutical conposition of claim?20 in the manufacture of a
medi canment . f.Qr the.treatnment of an infl ammatory, di sease. 43. _The uge of

' ect abl &5 g TR BERE] S TOTEASE L FPBROCI O dheEam A 6 e AMIFICRT 8 of a
nedi camenineliRimbhiSot the dehBidnt of artinflbMiafyeisedsy. di sease. 44. The use of oral
| i qui d pharnmaceutical conposition of claim33 in the manufacture of a

medi canment for the treatnent of an inflammatory disease. 1 5 MAY 2006 -46
45. The u f | ' s it j 4 4n the
manuf act u% e ]gjfe ugé ﬁn@%ﬁgg&;@g@g&gﬁ &? lééfnﬁ %é%@ﬁ@ﬁﬁﬁé# ig;lﬁ tﬁénﬂ%légn#grga%"gercﬂ/fladi sease.
46. The ugrdeimtmEbek inpavemeawliskialappeaipareei tion of claim 18 in the

manuf acture of a nedicanment for the 1 nprovenent of skin appearance. 47. The
use of cosnetic pharmaceutical conposition of claim15 in the manufacture of
a nedica trif i Wope -4 redness
B event | g catmes Pt TosmeRt PARERC R SR ERLRNTTs ifhe rifLieRFe B

medi canenmefigamettdor the anpmonement of skewappéapancef redness of human skin caused
by exposure to UV-radiation. 49. The use of conposition of claiml1, 8 or 10
in the manufacture of a nedicanent for the prevention of continued

progr essi 98 T usé8PtebResd Prdveiteip claipdsigiod SEElally 1 EXPORMNAh® mansAtflresdfian to
UV-radi ation, 50. The use of conposition of claim1, 8 or 10 in the

manuf act umedigamantfatihe freiment efrpreyantion efredness obhumar)flds sausad S8 §xBRFUSUNbuUr n
on human gikir} Saus&d by exposure of said skin to WV-radiation.

49. The use of composition of claim 1, 8 or 10 in the manufacture of 2 medicament for
the prevention of continued progression of sunburn on human skin caused by exposure of

said skin to UV-radiation.

50. The use of composition of claim 1, 8 or 10 in the manufacture of a medicament for
the reversal of redness caused by sunbum on human skin caused by exposure of said skin

to UV-radiation.



