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LI GANDS OF MELANOCORTI N RECEPTORS BACKGROUND OF THE

| NVENTI ON The present invention is directed to
woeptviodgr4whi ch are |igands of one or nore of POEUS2006/026621

mel anocortin receptors (MC-R), the

pharmaceutical |l y-acceptabl e salts thereof, to nethods

of using such peptides to treat manmal s and to usef ul

phar maceuti cal conpositions conprising said peptides.

Mel anocortins are a famly of regul atory peptides

whi ch are fornmed by posttranslational processing of

pr o- hor none proopi onel anocortin (POMC, 131 am no acids

in length). POMC is processed into three cl asses of

hor nones; the nel anocortins, adrenocorticotropin

hor rone, and vari ous endorphins (e.g. |ipotropin)

(Cone, et al., Recent Prog. Horm Res., 51:287-317,

(1996); Cone et al., Ann. N. Y. Acad. Sci., 31:342-363,

(1993)) N%Ianocortins have been found in a w de

i . .
adrenal ér sp:eeﬁ I dney, ovargﬁkfgﬁgﬁtjg

roid, I|ver colon smal|l intestine and pancreas
&%Provmnu Pagent Applisationunde37 (0aR: §3753(0)
(1987) Mountjoy, K. G et al., Science 257:1248-1251
(1992); Chhajlani V. et gy, FEBS Lett. 309:417-420
(1992); Gantz, . et al. J. Biol. Chem 268:8246-8250

b i&ﬁﬁ"fﬁ@ﬁmﬁ\ﬁm g A, EXBER gaappNT

been shown to exhibit a wide variety of physiologica
activities including the control of behavior and
menory, affecting neurotrophic and antipyretic
properties, as well as affecting the nodul ation of the
i mmune system Aside fromtheir well known effects on

cros SRR P g G CRRER oLt o<
%L(\%A/Egtsen? L 'Trfltca?dolnNFaI;I;lQm %non apo% %rf' 0V151on31\¢%tenk Zipphcatlon

Eeen sho Y Ovascl

seat SR80 %) OSHIRE S4B *ﬂgp%awafﬁqlgm%%ﬁ@m
. hornone and blogenlc amnes (De Wed, D. et al.
hefem‘i&)é’ieﬁg%f? ®Achi ev. Exp. Pathol. 15:167-199 (1991): De

Wed, D. et al., Physiol. Rev.62:977-1059 (1982);
BACK%&ID%@WWEW@N ol St ence 210: 1247 1249

(o) BBl ok o B o TR e DG i pgem
havmg%%‘ g‘%ﬁgnd‘ %/ers N I P hgs g sgt bglen shlof/w? tS(r:llat

es for nelanocortl s are distributed in
E‘E‘Wi drqfa%é‘mﬁl% t, preadegresiypulshightesitn S EP &Y S thern grept promise
submandi bul ar _ gl ands, pancreas adlpose bl adder,
to thosgyintaesHRsHp rephcing ronynkiprel Bnastebfilassnt lishtsouecss. aNevgehplosssa
mal i gnant _nel anona tunors. Five nelanocortin receptors
problem mﬂlﬁ)wlhhﬁlés etbat therpypidableatisible golpbspgairen istiveisnd biyrld finite
mel anocyt e-specific receptor (MJ-R),
corticoadrenal -spedfic ACTH receptor (M22-R)
nmel acortin-3 (MZ3-R), nelanocortin-4 (M4-R) and
nmel anocortin-5 receptor (Mgh-R). AU of the
mel anocortin receptors respond to the peptide hornone
cl ass of nel anocyte stinulating hornones (MSH) (Cone,
R D et al., Ann. N Y. Acad. Sci., 680:342-363:
(1993); Cone, R D. et al., Recent Prog. Horm Res.,
51:287-318 (1996)). MJd-R, known in the art as
Mel anocyte Stinul ating Hornone Receptor (MSH R),
Mel anot ropi n Receptor or Mel anocortin-1 Receptor, is a
315 anmino acid transnenbrane protein belonging to the
famly of G Protein coupled receptors. MJ-Ris a
receptor for both NBH and ACTH The act|V|ty of MJ-R

I L e . e . . N Y T
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Adis H's, 2-Pal, 3-Pal, 4-Pal, Taz, 2-Thi, 3-Thi or
(X , X2, X3, X4, X5) Phe; A5 is D-Phe, D-1-Nal, D 2-Nal,
woRdwes™4Bal, D- X X Phe, D (Et)Tyr, D D p, DrBrsene026621
D-Bpa ; A6 is Arg, hArg, Dab, Dap, Lys, On or
availabiliy GHLEDtdo}oms. N(HRART},)in Cirnpnifassigned KpS. PhteNaNp. 201Nd2]1, and in
Bal, Bip, Dip, Bpa, DTrp, D I-Nal, D 2-Nal, D Bal,
commddiBy @sighedind corpebHiBYH);S. AGtentsApplivation-Setial, NAd /028089, which are
j S-Ala, Gaba, Apn, Ahx, Aha, HN-(CH ) -C(O or
also in€l@pahied in AGir edtir&y hereld U)his réfeace, DuhBysion BericesRrdMBeribed that
Dab, Dap, On or Lys; Al0 is Ace, HN-(CHz) -C(O, Pro,

uses flifPés@ent IndibspKorkdépnt dJ&Y thudilldwin@for BnitEion @f AgHtGn &lors that
del eted; All is Pro, hPro, 3-Hyp, 4-Hyp or del eted;

cannotlﬁilcgndrﬁd' Bé’&ohw@@@by R LADY aloRAMVELAT sBAIRIRGncrékSid st or

u or deleted; B2 is a peptide npiety containing

complelmty &f th% illfminRonAeded. "o R&eH 3t 19 furfiet (fefsﬁ:g)l@% éa§1 e able to adjust
peptide noiety which contains 5 6, 7, 8,

o gL R ST 1 7 S i
g&?b%@ Skdﬁ]%fﬁgly‘ﬂ%gmex@'dﬁhgwﬂl 1@@?1% %ﬁeg&gﬁﬁ[&lmﬁ{mdﬁn field.

The nonrh%ﬁgl%{] H 111 Lon %eldf%ﬁllgal?sgﬁgﬁ e%%?s dtoa ellugﬁer%%ergsgtg% \91 rate and

roup cons

becomé% \?he & %gééﬂé g'eﬁ yq m a}%g P‘?@‘ %%Ggg %gref ¥nténs1(t}%a% on.

Asthe %gsn%gaﬁee?}@rrg%h@g 02 lﬁ%éefl P% #gjdw&yéss&tgrewﬂl change. Thus, it is

suhstjtuted (C2- al kenyl . subst ted
further desyr yaefdwmﬂ elmglﬂﬁ)a ey ra:? dY395%aMRy|  and

substituted aryl (G - C30) acyl ; R4 and R5 each is,
BRIEY W@%ﬁrﬁ%ﬁ%ﬁ&%ii?cez o Lo alln,
S0, She AR i b (© 1) 2!
(Gisr) %ﬁ%&l?f@X P E&éﬁt&%iﬂ&ﬁt@é SRR ctuding a first helical
2B TGS SRl o

C&l H) - ; .n_i.s, independently for_ each occurrence,
Waveleggt gon\g:rtlryg rg:ptelgpl aﬂq ﬂegineq zh}épélﬁ@lﬁa@n"ﬂpeyLE]a hasgplight-emitting portion
occurrence, 1, 2, 3, 4, 5 6 or 7, s is, independentl
for emittine light of ebﬁl'@(ﬁql@n"@@a LE;D 1szll1g133d amagy v&gthdhe ﬁrst hehicgl fiber such that
i ndependently for each occurrence, 1, 2, 3, 4, 5, 6 or
a portigh of)any lighX enp@ed tyathe hBD XE]l pass hhr'psgh thmdlmesp@k@ﬁxetvyeeﬁ the turns of

each occurrence, H F, d, Br, I, (Gio)alkyl,
the firss biddstli fihet el 4 Girtiorod fank Yight ef@fedi by)thd KED W]l bs udasivied by the first
(Gio)al kenyl, (Qio)alkynyl, substituted
helical (i62r dnd cahkeytey kg light gt 3 sesadsblorut ed aryl, OH, NH2, NO2
or CN; provided that: (I) when R4 is (G C4o)acyl,
g0007§ CAcEsniingd an Spbs bf theirBent(dal thefiey helicUhBdridefiiesd
aryl (G -Qo)acyl, (G -Qo)al kylsulfonyl or -C(NH)-NH 2,
cylindridaBtdnor k}ﬁcé’hncﬁt& LEBAO dlikuhittidoGXp Q&Eht%noeﬂ Wﬂhkﬂé light-emitting
(C2- Go) al kenyl , (Q G I kynyl, aryl (G Cdo)al k
substituted (G— Qo) al kyl , subst ituted
(G - Go) het er oal kyl , subst ituted (C2- Qo) al kenyl ,
substituted (C2-Qo)al kynyl sor substituted
aryl (G -Qo)alkyl; (1) when R2 is (G C30)acyl,
aryl (G -C30)acyl, substituted (G -C30)acyl or
substituted aryl (G -C30)acyl, then R3 is H,
(G ~C30) al kyl, (G Go)heteroal kyl, (QC30) al kenyl,
(G o) al kynyl, aryl (G C30)al kyl, substituted
(G -C30)al kyl, substituted(C -C30)heteroal kyl,
substituted (C2-C30)al kenyl, substituted
(C2- C30) al kynyl or substituted aryl (G -C30)al kyl ;
(1'1'1) neither Bl nor B2 contains one or nore of the
foll owi ng am no aci d sequences:
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Ac-c(Cys-Gd u-Hi s-D 2-Nal - Arg- 2- Nal - Al a- Cys) - (Pro) 2-Lys
-Asp-j ?-Ala-Ad y-(Arg)2-Lys- (Arg)2-dn-(Arg)3-NH 2;
woeew(0dyR4 A u- Hi s- D- 2- Nal - Ar g- 2- Nal - Al a- Cys) - ( PCo)UR210$926621
-Asp-*-Ala-Ady Arg) 3-d n- (Arg) 3- NH2;
Portlomz@méi ohige @suhqlncgu%e;zmmma #oage. Bhk systan Qyibyr {aProyR-shapsd Aght-
sp-/-Ala- (Arg) -Lys- (Arg) -dn-(Arg) 3- NH2;
collecting-apd (gy)gngyalgmpmilamg alskle WAl e Baded Ahdy -aﬁ)ps@n— ¢nlly a)d2mlintsridh area.
sp-/-A a-Arg-Lys-(Arg) 3-
The light-cqllcOjree 2B uriking <Br2niNa bl gired aBally Within @ysfirst i3] ZibkySicithat
sp-j?-Ala-Tyr-dy-(Arg) 2- Lys-(Arg)2-dn-(Arg) 3-NH2;
the lighienti i@y perGbui of he LBD2ankahe fxsiheBedl fibkiar 58 divéd Wi Brelligh- A
sp-"-Ala-Tyr-dy-Arg-Lys- (Arg) 3-d n-(Arg) 3- NH2;
collectihg-and Bysngtlembiit SntEict-aNal THY 1gzhBablteMlin: e@dsﬂlx{ngre&}&nmké%s and
sp/-Ala-dy-(Arg)2-Lys- (Arg)2-d@n-(Arg)3-N
mixes ¥ath HeQght dHalfirklicsloPamt Naligiyd@a B&Jon&ﬁo% dlféD fsQﬁeZmbéﬁ 1iéht out
sp-/-Ala-dy-Arg-Lys- (Arg)3-dn- (Arg)
the opefGené (1R Sysa filtihsr ch%d&ad méifng off; £d?usﬁh§‘thgé§1)npl(e€§1&) of the first
2-Lys-Asp-/-Ala-Tyr-Qy

helical (bYSthRadMistin AR -abduAD) ot b
ca Jront> st?!'i 4 %;c oS ob"ﬁlgs&ace etween thet )of ?15 first éle]Lcal fiber,

thereb}scﬂlanglﬁé ﬁieB&rcer@l'\%l '_8‘f A?la -h%h%/og}%l %t&w the ll\ilghtzdf ?he sodord color

IUJI’]IS u

that are]é'n?l}t QQ}?A{E%- %Lrﬂ“'_'-zryr -G y-Arg-

i?;ﬂ({ﬁf; %rg\plémlﬁlléw njx\g.gﬁ cﬁr a?L ufgztﬁ‘el(‘ %an%/ %Q c(?t)lc?es Ié)f’rst
separat@% ei:ﬁ{m%san%I ;ﬁ;ﬂh% %?%?sls\%klg}y _selglratlng e%&ez‘lt 1$1ay bg a light-

fmnsnuﬁ@%&l%iﬁ'é’%wﬁf b ‘}&‘Elﬁdeﬁtﬂiﬁﬂ\ﬂe& By pitgpded 56
receivifg, n%éié«;@% %Xﬁ%veé@gq%ﬂr&@%) ) 4q§7§;]c)f%@t—transmlttmg
tube. T ﬁ%tlﬁee(ﬂé@?ﬂwpdbﬁlg%eq%é t@rw?tae%%s%nha Man@grtgvgﬂt%whﬂﬁm
helical Fperds W&O@%mﬁlémgngr aihe fightrmpssaiting tdyes T Prcayia shayisA

/?-Ala-(Arg)s
rotatlormﬁy &qcelyed @ﬂa@ thregde{drau Neith omegnd phthaklzfiQdsrertPne pit dfitle frst
j?-Ala-Tyr-@y-(Arg) 5- @n-(Arg) 3-NH 2;

helical ji ercs(u@br thaZotatiph of e Fardigled Aragi- Wﬂlpdﬁhﬂh@@préd@[o&)o’f ﬂAerstA
sp :/?-Ala-Tyr-dy-(Arg)s-

helical ﬂberca(x@s@msplabasbebvaanl‘thé tuAts@f edirAlhali&y Sher( Pr o) 2- Lys- A
sp-/-Al a-(Arg)s-d n-
F0008) CYise lightingbysteb: RaiNalbo v 2 Tight-fr8miSg clbiER)pdsidbid A
sp-/-Ala-(Arg) 5-dn- (Arg)4-NH 2;

around AG oﬁé@bﬁuﬁi of thd 1sehPtrdndNattmAhde, l6rR- H%Ihﬁre%&)n'g(eﬁn%gp&sﬁﬁ)n&l
sp :/?-Ala-Tyr-Ay-(Arg)s-

around A@oﬁl@ﬁ%ﬁﬁl@tﬂeﬂ‘dr Sarikcd 'oﬁ’\lﬁleiéﬁtgcoﬁ%&r@l afld Shs gl@fh@ﬁtzBéﬁgheAlght-
sp-/-Ala-Tyr-dy-(Arg)s
Ac-c(Cys-A@ u-His-D2-Nal -Arg-1-Nal - Al a- Cys) - (Pro) 2-Lys
-Asp-"-Ala-(Arg)s-d n- (ATg) 3-NH 2;
Ac-c(Cys-@ u-Hi s-D-2-Nal -Arg-1-Nal -Al a-Cys)-(Pro)2-Arg
_Asp
/1 ?-Ala-(Arg)5-A nAc-c(Cys-A u-Hi s-D-2-Nal -Arg-1-Nal -A
| a- Cys) - (Pro) 2-Lys- Asp-~-Ala-(Arg)s-d n-
Ac-c(Cys-@ u-Hi s-D-2-Nal -Arg-1-Nal -Al a-Cys)-(Pro)2-Arg
-Asp :/?-Ala-(Arg)5-dn-
Ac-c(Cys-A u-Hi s-D2-Nal - Arg-1-Nal - Al a- Cys) - (Pro)
2-Lys-Asp :/?-Ala-(Arg)6-d n- (Arg)3~NH2;
Ac-c(Cys-@ u-Hi s-D-2-Nal -Arg-I-Nal -Al a-Cys)-(Pro)2-Arg
-Asp-/-Ala-(Arg)6-G n- (Alg)3-NH;
Ac-c(Cys-A u-His-D-2-Nal - Arg-1-Nal - Al a- Cys)-(Pro) 2-Lys
-Asp :/?-Ala-Tyr-Ay-(Arg)5- A@n-(Arg) 3-NH2;
Ac- C(Q/s G u-H s-D-2-Nal -Arg-1-Nal -Al a-Cys)-(Pro)2-Arg

Asp AI a- Tyr GI y- (Arg)S-GI n- (Arg) 3- NH2;
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NH2;
Ac- hCha- c( Asp- H s- D- Phe- Ar g- Tr p- Gaba- Lys) - 0?- Al a) 2- (Ar
wQ Ro@E/0EM4 ( Ar g) 4- NH2; PCT/US2006/026621

Ac- h?wa- C(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - Doc- Tyr - G y-
transm{tg\p%ci gmeyt ﬁl_l(t &P plt-rrflecping element would contain a second wavelength

Ac- hCha- c%Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - Doc- (Arg) 5-G
converfipg [rAfeg3lq torpprYerting a portion of the light emitted by the LED to a third color.

Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - (Doc) 2- Tyr-G

|[90](0Ar @)ccagd@ te nathgy aspedie? the invention, the lighting system further has a

Ac- hCha- c( Asp- H s- D- Phe- Ar g- Tr p- Gaba- Lys) - ( Doc) 2- (Ar g)
seconddhelipal .ﬁ()ﬁa;rhgying Ald2meter larger than the diameter of the first helical fiber positioned

Ac- D- Chg- c(Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) -j ?- Al a- Tyr -
around@n¢ axigk3lign@ witlf tedir@-helid4? fiber. The second helical fiber is doped with a

Ac- D- Chg- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) - - Al a- (Arg)
secondsva@blengti\cqyvartiNginRterial. The lighting system may further have a means of

Ac- hPhe- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba-Lys)-/-Ala-Tyr-@d
adjusting thAeghmression-of Ategpcodd Welsal fiber that includes a second light-transmi ting

Ac- hPhe- c( Asp- H s- D- Phe- Arg- Tr p- Gaba- Lys) - *- Al a- (Ar gs
tube anB-a@bur Al@ge-shiftingly received within the second light-transmitting tube.

Ac- Ne-c( Oys- Hi s- D: Phe- Ar g- D- Tr p- Apn- sy TBURELNE, . o

[0014 1\ AbGordeh@to(ahbbBaspS¥ieF the invention, the lishting system has a taroidal

Ac- Nm- c( Q/s%]Hi s-D Phg- Ar g- D- Tr p- Apn- &gst)l s -yifa-h(a%r g‘} S

light-hﬁ%ﬁig%?%g:h%g gtli:c):ﬁle YvaAvregyiS? _?,n% li t-)ﬁc_:a&elngr)lg prgpefies, R a light-
direcﬁnlﬁgl?(ﬁlﬂggﬁg(? &Qgﬁlﬁﬁlgﬁ%oﬁﬁ ted%ﬂéb 5t fit helie) fibeniniq the foupigs! light-
transmi%;ngl\lr{ﬂ%éxgﬁ. %)/ﬂg ﬁgly%;%@ﬁiag 2 gvert diglsshapad tor refjegtonpember
coveﬁngg}{%f é&r@%@sﬁﬁf}%&% %@ﬁ%ﬁ;ﬁm@g@y lighj-fgansypitfing member. The top
reﬂectogénjéﬂﬁéﬁé{yéﬁjgﬁ%b%ﬂggwﬁg’@%%m_cqmﬁr_em of the first helical fiber.
I0T3{ Reopi oS o sope b ity oniay. e phingyaonimaytave
5i ght-trafgg)gm?@qeg gé,.@rm%)ei,slgﬂzpﬁl% atiepsh a pojtign 7F e Pakttransmtiing 1 g inside

5.0 n-(Ar g) 3- N . — -
of the figgt heyical iheryIhe HEN) i§ atprsemitingl PP gudris posdéemied (¢ Gmiblightantby
. r-d -gArg)s-GI n- (Arg) 3- NH2; ‘
proximajg, @rrqy -ty lgpbtrmspitingFost. BrefiestotrcgesrdistBteny of e rd. Th2rdd
y-(Arg) 5-@n-(Arg) 3-NH 2; Ac-Ne-c(Cys-D-Ala-H s-D
Couldeébﬂi?@ﬁqTr p-Pen) - ( - Al a)2-(Arg)5-d n- (Arg) 3- NH2;
Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - Doc- Tyr-Qd y-
A1) sAachbndi rEreNkdp2ct of the invention, the lighting system may have a
[ﬁcﬁll) e-c( q/r(onD_gLu a- H s- D- Phe- Arg- Tr p- Pen) - Doc- G y- (Arg
light-trapsriitt@griut{eAvogi}idaddtach that at least a portion of the light-transmitting tube is
Ac- Nl e-c(Cys- D Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - Doc- ( Ar g)
inside oftheifimst Gdlog) fitdr. Migflector may be formed inside of the light-transmittine tube to
Ac- NI e?c(ogq])/s- D- Al a- Hi s- II;Phe- Arg-Tr p- Pen)g( Docgrg- ﬂn)%r l&f
direct light o(1tAh€3i8esOf fre(tded X Be ing system may further have a me s, such as a
%%(ltll e?%:( Cys-D- Al a- Hi EE% éh}é- Ar g- ]fr p- Pena) (1[3655] s
2-Ady-(Arg)s-dn-(Arg) 3-NH 2;
Ac- Nl e-c(Cys- D Al a- H s- D- Phe- Ar g- Tr p- Pen) - ( Doc)
2-(Arg)s-d n-(Arg) 3- NH2;
D- Phe-c(Cys-Hi s-D- (Et) Tyr-4Arg-Trp
:/?-Ala-D-Cys)-j?-Ala-Tyr-Ay-(Arg)5-d n- (Arg) 3- NHZ;
D- Phe-c(Cys-Hi s-D- (Et) Tyr- Arg-Trp-~- Al a-D- Cys) :
-Ala-(Arg)5-d n-(Arg) 3-NH2
D- Phe-c(Cys-Hi s-D- (Et) Tyr-Arg-Trp-/-Ala-D-Cys)-/-Ala-G
ly- (Arg)5-G n-(Arg) 3- NH2;
D- Phe-c(Cys-His-D- (Et) Tyr-Arg-Trp-/-A a-D- Cys)-/-Al a-(
Arg)s-A n-(Arg) 4- NH2 ;
D- Phe-c(Cys-Hi s-D- (Et) Tyr-Arg-Trp
/1 ?-Ala-D-Cys)-(/?-Ala)2-Tyr-dy-(Arg) 5-d n-
D- Phe-c(Cys-Hi s-D- (Et) Tyr-Arg-Trp-~-Ala-D-Cys)-(/?-Ala
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Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Bal - Al a- Cys) - (Pro) 2-Lys-A
sp-j?-Ala-(Arg)s-dn-
wéeew(0dyR4 A u- Hi s- D- 2- Nal - Ar g- Bal - Al a- Cys) - ( Pr e 2AISY®6/026621
sp-j?-Ala-dy-(Arg) 5-dn- (Arg)3-NH 2;
solenoidoofa(lDyting3he edtgredSion-oRtie-fidst dreBal fildraStllBythérPthe kystem may have
2-Lys-Asp-*-Ala-Tyr-dy-(Arg)s- A n-(Arg) 3-NH 2;
multiplddibers QypedGlith diffsreid-wavbiahgtAgavertngAhaeri¥syounRii®parallel or in
2-Lys-Asp-~-Al a-Tyr-A y- Arg-
section§ hnp8)PthAlighiGransiAving) tdbdNH2 ;
Ac-c(Cys-A u-Hi s-D-2-Nal - Arg-Trp-Al a-Cys)-(Pro) 2-Lys-A

$00121 Ahdothyf asfdcy oA Ah@mvédion uditizdsan ( ADIR mllddbatwing radiation
Ac-c(Cys-d u-Hi s-D 2- Nal - Arg- Tr p- Al a- Cys) - (Pro)

pattern and-¥ Sib&SBrinedAh 8 substanfRIN dOhR=sh: e%lh@n@h 1§% ﬁﬁ)pNH 2;
Ac-c(Cys-Ad u- Hi s-D 2- Nal - Ar g-

correspgn&lﬂ td%zlﬁlgogﬁ‘lﬁlﬁgr-glgadﬁlb/n é%gm o Hé I(AIEEZEQ (ﬁ/&?)sgz(p% rg%l;’;’t iNoBeed over

the 0P6§E(§}§S/<§f2ﬂ?%£or1{é3 %l_ %dﬁ%é{l(;&?é }S%- NH2;

ot gttt Aol s
fiber. Tﬁ& Iigﬂ%&'sﬁtﬁ'ﬁgg gz%t%é E‘S'Lhéf gn?%'rr asfé'aﬁza%ésc%)é‘ ap%ﬁgxs A
emitting %?g)(l%ﬁﬂéw(eﬂo e)‘mlgf é’c }[}l%o ew;lg%og t%ﬁ]giwtrans%/&l)n QFH 0)2-Arg

Ac-c(Cys-d u-H s-D2-Nal - Arg-1-Nal - Al a-Cys) - (Pro) 2-Lys

BRIEFﬁg?&Pﬂ@V@{’FﬁBSEg%ES -Nal - Al a- Cys) - (Pro) 2-Lys
8?’6‘\' Gis APl fp%%éﬁewe%%" REF i srpmplpy pRpogjimeniogen

LED h%&ﬁ%% Pl ity @B@@bﬁaﬁlﬂ}mzaﬁﬁafd% g YR o) 2 Lys
IO A &t R P st ey enposimsp g LS gt
SYStem’_A‘%A@g% é?}?lo‘?fffmg@%ﬁg%ﬁ%ﬁ%%@g e.n;%q;ng%gsgyx-( Pro) 2- Arg- A

- [ ?-A a- (Ar - - L .
i@“ﬂ( 01}19%3 l(is ﬂg%Pb%inmpewg VERY 0 spceidereplagy) pubsdiguont of
J(?-Ala-(Arg)s-A@n- (Arg)3-NH 2;
anLEDAleghél(l@ﬁési@ accmdsngaomewenmrg Bal - Al a- Cys) - (Pro) 2- Lys- A

/-Al a-(Arg)6-d n-

H016Y GG e Hae i ot N oy of PG lighing
2-Lys-Asp-j(?-Ala-Tyr-dy-Arg

system @¢oprdips {oAheyingendion, Wifly zg])cg’uNHzf a light-collecting and mixing element cut
Ac-c(Cys-d u-Hi s-D 2-Nal - Arg- Trp- Al a- Cys) - (Pro) 2- Lys-A

away. sp- j?-Ala-Tyr-Ay-Arg- A n-(Lys)2-(Arg)5-NH 2;
Ac-c(Cys-QA u-Hi s-D 2-Nal - Arg-Trp-Al a-Cys) - (Pro)
P29 - BEp-5/is & exploded farypedtig-vidv g3 ufthegdntpldsy Bmbbtiifient of an
Ac-c(Cys-G@ u-Hi s-D 2-Nal - Arg-1-Nal - Al a-Cys)-(Pro)2-Lys

LED lightisip sstédh accbydingdbo YheAngentifhys) 2- (Ar g) 2- G n- (Ar g) 3- NH2;
Ac- c(C,ys G u-Hi s-D-2-Nal - Arg-Bal - Al g; Cys)-(Pro)2-Lys-A
sp 1/ ?2-Ala-Tyr-Avy-Arg- (Lys)2- CARgrS d n- (Ar g) 3- NH2;
AC-C(QIS-GI u- Hi s-D-2-Nal - Arg-1-Nal - Al a- Cys) - (Pro) 2-Lys
-Asp-~- Al a-(Arg) 2-Lys- (Arg)2-d n-(Arg) 3- NH2;
Ac-c(Cys-A u-Hi s-D 2-Nal - Arg-1 -Nal - Al a- Cys) - (Pro)
-Lys-Asp :/?-Ala-Arg-Lys- §Arg)3-dn-(Arg)3-NH 2;
Ac-c(Cys-d u-Hi s-D 2-Nal - Arg- 2- Nal - Al a- Cys) - (Pro) 2-Lys
-Asp- _/?-Ala-(Arg)2-Lys- (Arg)2-d n-(Arg) 3- NH2;
Ac-c(Cys-Ad u-Hi s-D 2-Nal - Arg-2- Nal - Al a- Cys) - (Pro)
2-Lys-Asp-~-Ala-Tyr-3y- (Arg) 2-

Lys- (Arg) 2-d n- (Arg) 3- NH2;

Ac-c(QIs G u-Hi s-D-2- Nal - Arg-2- Nal - Al a-Cys) - (Pro) 2-Lys
-Asp :/?-Ala-Ay-(Arg)2-Lys- (Arg)2-d n-(Arg) 3- NH2;
AC-C(Q/S A u- Hi s-D-2-Nal - Arg-2- Nal - Al a- Cys) - (Pro) 2-Lys
-Asp- _/?-Ala-dy-Arg-Lys- (Arg)3-dn-(Arg) 3- NH2;
Ac-c(QIs Glu Hi s-D-2- Nal - Arg-1-Nal - Al a- Cys) - (Pro) 2-Lys
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Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Arg- Tr p- Cys) - Doc- (Arg) 5- G
| n-(Arg)4-NH 2;
wéeeies§ Cys- D- Al a- Hi s- D- Phe- Ar g- Tr p- Cys) - Doc PGIrrs¢ods/g26621
)s-A n-(Arg)4-NH 2;
A002| e FiG.@yis aPekpevtivt sie®-oPh diftAlegerlpyCyitbpdideat FHWT-ED lighting
(Arg)s-A n-(Arg)4-NH 2;
systemAGcdliag 6 1B smionidma- Hi s- D- Phe- Ar g- Tr p- Cys) - ( Doc)
2-(Arg)5-Gd n-(Arg)4-NH ;
Ago2d| e Fug. %aﬁﬁtﬁ?ﬂa&sﬂe@@&mﬁﬁl@néﬁM@Eﬁ Begiing system of
2-Ay-(Arg)s-dn-(Arg) 4- NH2;
FIG. 6Ac- Nl e- c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Cys) - ( Doc)
2-Tyr-Ad y-(Arg)5-d n- (Arg) 4- NH2;
ﬁggigh e Fgé ASR aﬁ"ey?plgheatgﬁre'%{egv e SeimgiRy BBt Gy 1D

Arg Trp-Lys)- /?-Ala-dy-(Arg)5
hghtm Mﬁa&&@%#ﬂ%l&gn ‘e- c(Asp- Hi s- D~ Phe- Ar g- Tr p- Lys)

Ab(?ﬁfle %(I:(é gg )aaoge&léﬁérd%klg v%??o tEe Ll)-ED (ll}gh%gaiystem of FIG. 8. |

10% e (% W%?d%lg_ g]nB( :ﬁ’r&rgi}ie x‘uew_s Ef a ievg}tt} eﬁr%slary embodiment of a
LED hé\‘&tl |Sé’§t8‘tl%&‘%°f %%@%ﬁ%’?‘}i}"& Trp-Lys) - (/ 2- Al a)

70070 250 Ak 0 L hsige views of) gt exgmiey gmbstigya of a

~Adn-(Arg) 3- NH2; . .
LED hﬁ@"’lﬂIS&StE‘(‘,&%‘fPr‘ﬁ%tﬁh@lﬁ’é’e’KWQ Trp-Lys) -Doc-Qd y-(Arg)s-Gdn

A0 » PG A a6 aRopide views efs pinthespbg) antodimepreta

) g 3-NH 2; Ac-N e-c(Asp-H s-D Phe-Arg-Trp-Lys)-(Doc)
LED lightingrsyetpyp 26oRrging lothpiny sptigna- NH2:

Ac- Nl e-c(Asp- Hi s- D- Phe- Arg- Tr p- Lys) - ( Doc)

10Q8y - FIe.gipss epide vimwyf adentiHemplary embodiment of a LED lighting

Ac- Nl e- c(Asp-Hi s- D Phe- Arg- Tr p-Lys) - ( Doc)
system2c¢otdiny &0 e mveliiqy) 3- NH 2 ;

Ac- Nl e-c(Asp-Hi s- D Phe- Arg-Trp-Lys)-*-Ala-Tyr-d y-(Arg

)[8029] nF{Arig)ida pkdpR pf a radiation pattern produced by an exemplary LED.

Ac- Nl e-c(Asp-Hi s-D Phe-Arg-Trp-Lys)-j?-Ala-G@ y-(Arg)

030D - FAG.J)54s MNElde sectional view of an eleventh exemplary embodiment of an

Ac- Nl e-c(Asp-Hi s- D Phe- Arg- Trp-Lys)-_"-Ala-(Arg)5-d n-
LED ligif\n@)s4st®hidccording to the invention.

Ac- Nl e-c(Asp-Hi s- D Phe- Arg- Trp-Lys) - (- Al a)

ZIBGZ_MF G- 1645 8 }ide Aol dfAh 8y diiNElmplary embodiment of an LED hghtlng

Ac- Nl e- c(Asp- Hi s- D- Phe- Arg- Tr p- Lys) (/7 Ala)2-dy-(Arg
system)a%écgilﬁg (eI e,

Ac- Nl e- C(Asp H s- D- Phe- Arg- Tr p-Lys) - (*- Al a)

ig(gﬁ’;';] o R% Eggs I£—| ;girgg )[/;}:\gﬁug_% vanatl_l(_)P o_f tLh)?Seg(eIE%Iary_rembogjmen% cl)d’&an LED

e B - NH2;
hgh““g\?%ﬁ?jeéﬁlﬁ)sgf‘ H s- D- Phe- Arg- Tr p-Lys) - Doc-d y- (Arg)
5-d n- (Arg) 4- NH2Ac- Nl e- c( Asp- Hi s- D- Phe- Arg- Trp- Lys) - Do

c-(Arg)s-dn-(Arg) -NH2;
Ac- Nl e-c(Asp-Hi s- D Phe- Arg- Trp-Lys) - (Doc) 2- Tyr-G3 y- (Ar
g) s-d n- (Arg) 4- NH2;

Ac- Nl e- c(Asp- Hi s- D- Phe- Ar g- Trp Lys)-(Doc)2-dy-(Arg)
5-d n-(Arg)4-NH 2;

Ac- Nl e- c(Asp- Hi s- D- Phe- Ar g- Trp Lys) - (Doc) 2- (Arg)

5-d n- (Arg) 4- NH2;

Ac- hCha- c( Asp- H s- D- Phe- Ar g- Tr p- Gaba- Lys) -*- Al a- Tyr-d
y-(Arg)s-An-(Arg) 3- NH2;

Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- Tr p- Gaba- Lys) -j ?- Al a- (ArQ)
5-d n- (Arg) 3- NH2;

Ac- hCha- c( Asp- H s- D- Phe- Ar g- Tr p- Gaba- Lys) - (/ ?- Al a) 2- Ty
r-@y-(Arg) 5-dn-(Arg)3- NH2;

Ac- hCha- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - (/ ?- Al a) 2- (A
rg) 5-An-(Arg) 3-NH2;

AN e ~ 1 " N ~ — —~
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Nl e-c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - ( Doc)
2-(Arg)s-dA n-(Arg) 3-NHZ;
wol2es700€2s - Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - Doc- Tyr PGrArs¢ods/g26621
)s-A n-(Arg)4-NH 2;
DETANLED QESCRIATION OREXENMPLARYEMBUNEVENTS-OATHE NYVBNTION
Arg) 4-NH 2;
WA33L ( Tyrsprekent Dvation Ay gp IED ligktlng-s@yeh hivbag) Relibgl ft@r y - (
Arg)s-A@n-( ATg) -NH2; or
“filamdst.&- c( Cys- H s- D- Phe- Ar g- Tr p- Gaba- Cys) - ( Doc)
2-(Arg)s-A@n-(Arg)4-NH2; or a pharnmaceutically
acceptable salt thereof. In a seventh aspect, the
A. First ixemplaonEndodimadt SidgledHadicgrRibar r ed group of
conmpounds of the fourth aspect of the invention,
UPSAEI As Blownsin TG - Ginyd kg2, (&&s@@e@ﬁ@@b@ﬂmm@ym LED
Tyr-dy-Arg-(Lys) 2-(Arg)2-d@n- (Arg)3-Doc; or
lightingigsistetndus a BQliq'ag fibeh|13,; dn IAFIA 1 G aymdang\l ﬁefl'gdj"us@g/t;he compression of the
(/J-Ala)2; (/J-Ala)2-Gy; (/?-Ala)2-Tyr-Gy; Doc;
helical Bber-1Q 3nd Dighi-Tyltecthy and(rhiaing;eldnisac)R- G v;
(Doc)2-Tyr-dy; or deleted; and B3 is
A0035] Yy Shéhatichlyfibef AT fff thd firsAe:gnipYdy (b @imédt is 4 Kt r3nsmitting
Arg-(Lys) 2-dn- (Arg)s; Arg-(Lys) 2-Arg-dn-(Arg)4;
fiber fotgd inltiSshage ¢ @liddkdalcdiR\s@ial orelix (Thehblichd 6H6rd23s doped with a
A@n-(Arg) 2; Arg-(Lys) 2-(Arg)4-dn-Arg; Arg-(Lys)
waveleBgth 6ehertip Ghdlerial ALEh b d Mfordsdn@sr h@sﬂh‘ofe@é&) dy® or pigment. The
Arg-dn-(Lys) 2-(Arg)5; (Arg)>5- (En (Arg)3
helical 6436 87 Se 10l A% 4 defifds d)cBatfal Bxis ﬁ@%ﬁflg’LEB r1 f6hLetdm @ The
a pharmaceutically acceptable salt ther eofg I'n "an
helical Eb&hib rﬁ%ﬂﬁ%adeto@ Gitthdd ‘A%ﬂztaf & ot ?ﬁt%ﬁgmk@ngm%ﬁgl%u%ﬁ ds
group of conpounds of the inmediately foregoing group
ounds, wherein: B2 is/-Ala; j?-Ala-Ay;
acryllcghAhl%?@}yr Ay; Doc-Tyr-dy; (Doc)2-Tyr-Ay; or
‘iﬁds%L ?he Dei4%|f' qﬁ&%%ﬂl@%lyteélbg&’ &%Ri’f ?Q sides egutgmg %]élpéghe

nventron Is

LED 1% i ae erdec;)ae){urrlllgy Wil\l/ gxﬁ?ﬁelgf C onggtg? ﬁq 10% btelgﬁ e%n% t en (t:err]ltral axis 20 of
Ar ), . . .S, .
the LEﬁ{hgj}tS:-{gfiételﬁ._ A _e@r’glijé ﬁ%ﬁ}é);s-p’(os&o%g\gv?f Ehi;c(%é(égcgl) ifterior space
deﬁne%yg.th% h?gyl%)tteﬂﬁﬁrh% Léﬁ;f&&xa@ a lﬁﬁgeneigylg)poglopgl él)l@ a éps,q: portion 22.
Arg) 2-Lys-(Arg)2-d n-(Arg an-( Ar%)
The LE%DQ?;)@? gm@plh 212 pyog)dgs fo(r megl}aguc@ W_d(e}gcgacgl connec 1on of the LED 14. Not

A n-(Arg)3; or deleted; or a pharmaceuticall
shown g}@égw@bn éhesu, frechmpershts fprongratiag the L@%@b including electrical
invention is directed to a preferred group of
wiring g sprplyigg porer i thed &b i, indigpyesteserdry hént sink glements fior dissipating
wherein: Al= N e or deleted; A2 = Cys; A3 = GJu or
heat frqpa lMed;EDA.= His; A5 = D-Phe or D-2-Nal; A6= Arg;, A7 =
Trp, 1-Nal, 2-Nal or Bal; A8= Gy or Ala; N >= Cys; Al0
F0MB7p The dedmtlédf adjii@ing theyomphasgiomof tHehaticeldibep 2 af the first
phar maceutically acceptable salt thereof. In an
exempllyesntotinaas pehides 4 tparafiviedlérh@ib 24,% phidgeC4sedinBlP 26, and the LED
preferred group of conmpounds of the immedi ately
foregoi ng group of conpounds, wherein: A3 = Gu; A5=
D-2-Nal ; or a pharnaceutically acceptable salt
thereof. In a twelfth aspegt, the invention is
directed to a preferred group of conmpounds of the
tenth aspect of the invention, wherein said conpound
is: Ac-c(Cys-AQu-Hi s-D-2-Nal-Arg-Trp-dy-Cys)-(Pro)
2-Lys- Asp-Doc- Tyr-d y- Arg-
(Lys) 2- (Arg) 2-d n- (Arg) 3- NH2;
Ac-c(Cys-@ u-Hi s-D-2-Nal -Arg-Trp-Ad y-Cys)-(Pro)2-Lys-A
sp-Doc-Tyr-Ad y-Arg- (Lys)2-(Arg)2-d n-(Arg) 3- NH2;
Ac-c(Cys-d u-Hi s-D2-Nal - Arg-Trp-Al a-Cys)-(Pro) 2-Lys-A
sp-"-Ala-Tyr-dy-Arg- (Lys)2-(Arg)2-Adn-(Arg )3-NH2;
Ac c(Cys- Glu HIS DZ NaI-Arg Trp Ala q/s) (Pro)2 Lys A

~ —
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(Arg)5-d n- (Arg) 3- NH2;
Ac-c(Cys-Ad u-Hi s-D 2-Nal - Arg-2- Nal - Al a- Cys) - (Pro) 2-Lys
woAmmo’OmAha Tyr-Ady-(Arg)6- A@n-(Arg) 3-NH2; PCT/US2006/026621

u- H.s- D- 2- Nal - -2-Nal - Al a- Cys Pro
base p 1%1 520@5 hel;oal {ipey 1i}-§,srp0@t5¢ne<%lmt\g9eg.ﬂ@ piur(g%/ @;;@I(IINHZ% and the LED
Ac- c& Cys-Q3 u-Hi s-D- 2-Nal - Arg-2- Nal - Al a- Cys)-(Pro) 2-Lys
base porggrb 2 wAghathergppargugg qlm@t 34 separating the plunger assembly 26 from the
c(Cys-d u-Hi s-D 2-Nal - Arg-2- Nal - Al a- Cys)-(Pro) 2-Arg
LED bagqsﬂgrtmn AL aMupsprspegifjeally shg pepa@hing ¢lamet 24 NFe first exemplary
Ac-c(Cys-Q u-Hi s-D- 2-Nal - Arg-Bal - Al a-Cys) -(Pro) 2-Lys-A
embodigpent 1s4] lgght-angindtti@s tube 28, and the plunger assembly 26 includes a threaded
Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Bal - Al a- Cys) - (Pro) 2- Arg-A
shaft 3@ pud a iread¢drehglt-sec@lving nut 32. The LED base portion 22 is connected at one end
Ac-c(Cys-A u-Hi s-D 2-Nal - Arg-Bal - Al a-Cys)-(Pro) 2-Lys-A
of the light-trasmattip Aty 28, f&sitioning the LED light-emitting portion 21 i 1n the 1nter10r of
Ac-c(Cys-d u-His-D 2-Nal - Arg-Bal - Al a-Cys)-(Pro) 2 g-A
the liglg{trandrivittgant{eA8YTBe tideaded shaft-receiving nut 32 is connected at the other end
Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Bal - Al a-Cys) - (Pro) 2-Lys-A
of the Isght-trirdmi¥tiag (wBE 93 6FHelBtical fiber 12 is positioned in the 1nter10 of the hglkt—
Ac-c(Cys-d u-Hi s-D 2- Nal - Arg- Bal - Al a- Cys) - 5

transmifting tht% 28, BositRingd Brofdhdithe LED light-emitting portion 2
Ac-c(Cys- %Iou H s-D- 2- Ngl -Arégl Beml mgpo /S 1(35“1 a)dlfw?_ntthe&‘ED

base pﬁ?%%@%@%ﬁjﬁﬁ sgllé%)_.%g _ISQCQG_IVCd in the thrﬁded Eglafs rez;ngwn? Buii_32 sugh that

one en(f’&"tﬁé( ﬁc{/ag _36315 adﬁcént([t}lﬁfz 1991,\161?1 fiper 1%, Addifionally the meaps 160fadiustine
the con%?eslsmn oF fe Gﬂéﬁfc&‘ﬁi%ﬁ@&%aﬁ_hﬂe 2 disk msipber 34 ppsifisnegypstiyege the
threadel Raft 30 and the hefical fRet A2 Ac- c(Cys- @ u- Hi s- D- 2- Nal - Ar g- Ba
k&c- Cf(}/s-%ﬁ %I{Dﬁlné}}eﬂ%‘gﬁgﬁ]ﬁ@gﬁtP%’é\mwﬂ’@ﬁn@) 2-Lys-A
electrorigch:%téié; ?'dj%it&%{qi}gag ;ﬁ‘%&%&@&%@?@@?& pepytifized for adjusting
the COH}R&"*SNg%Aﬁ‘FEbélcg%eéo s e%rénﬁ\%g)ﬁfﬁéodrmsn@w@@)hﬁrﬂwahw

(Arg)s-dn-( 3-
depam%f“?% @eéz’]@} eLthe Noae PI? %Le Dwmfemmegzrrbprbarg aaidpd hereir- Al a- (
gé} gRe 3-NH2; or a pharnaceutically
HO pt%| 1@ Gefllectingeand aixing glementHiSris ewprtiapaisid pbsitiorvd
invention is directed to a preferred group of
coaxmlléldﬁg)db@]@pgtr@k ax{styd of [the IR Hgltsgeysternfl 0 tirbarbmadethé LED, light-
wherei n said conpound is:
emittingyporG¢rCyls @i heli¢dl §bE-12-ald la-pArtign BF the Glolyt-tdnShit(y t@})é’-ZS—%e Bght-
sp-Doc-Tyr-A3 y-Arg- (Lys)2-(Arg)2-dn-(Arg) 3-NH2
collectifgand(nGying Glemehi 18- 12s -oNabd didgh6 B aChyen @8 38, (A Mbwn in FIG. 1
2-Lys- Asp-Doc- Tyr-Q3d y- Arg-
and FIG, Rythy hrdadedghdftdeividy @)t 32 Mde be attached to the out31de of the closed end

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Trp-Al a-Cys)-(Pro) 2-Lys-A
36, and $e-closél @ndBermdz BaveutlopentngSl2a )
= Ac- CO(SQ/S d Jn ﬁ SVD- 2Op tﬂ\g @dﬁ%@%@m@tﬁé gmé% %%?'A

sp- Doc-Tyr-Qd y- Arg- (Ly8)2 (Arg)2 d n- (Arg) 3- NH2;
Ac-c(Cys-d u-Hi s-D 2- Nal - Arg-2-Nal - Al a- Cys) - (Pro)
2-Lys-Asp-j?-Ala-Tyr-d y-Arg-

(Lys) 2- (Arg) 2-d n- (Arg) 3- NH2;

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Bal - Al a- Cys) - (Pro)
2-Lys-Asp-~-Ala- (Arg)s-dn- (Arg) 3- NHZ;

Ac-c(Cys-Qd u-Hi s-D 2-Nal - Arg-Bal - Al a- Cys) - (Pro)
2-Lys-Asp-/-Ala-dy-(Arg)s-dn-

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg- Bal - Al a- Cys) - (Pro) 2-Lys-A
sp-/-Ala-Tyr-Ay-(Arg)s- dn-(Arg) 3- NH2;

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Tr p- Al a- Cys) - (Pro)
2-Lys-Asp-/-Ala-Tyr-dy-Arg-

(Lys) 2- Arg-d n- (Arg) 4- NH2;

Ac C(Q/s G u-Hi s-D 2- NaI-Arg Trp Ala q/s) (Pro)

. Al —
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Ac- Nl e-c(Cys-D- Al a-H s-D Phe-Arg-Trp-Cys)-/-A a-(Arg)
5-d n- (Arg) 4- NH2;
W(Acze(NVoesnéq/s D- Al a- Hi s- D- Phe- Ar g- Tr p- Cys) PCT/US2006/026621
).s- G n- (Ar g) 4- NH2;
Pmtm‘%&éhfm}l%h @E e%e@ﬁ%ﬁéaw wvhpﬁéermr gf the figlycs)ledtingland Hyxingd
§ 5-d n- (Arg) 4- NH2;

elemen%\é NIe c(Cys-D- Al a- Hi s- D- Phe- Arg- Trp-Cys) - (/ ?- Al a)
2-(Arg)5-dn-(Arg) 4- NH2;
ARU4 e In¢reyation the BER) lgh&rﬁ%ﬁalgt}:rogio'ﬁm )18 Jight oT-aMlrét)wavelength
2-Ay-(Arg)s-dn-(Arg) 4- NH2;

or colop p@rtiow ¢1s eriittad HightipsssEs Blerghtig-opepspayShettéed-thé Rtns of the
2-Tyr-dy-(Arg) s-An-(Arg)4- NH2,

helical fiberNi2e ar{ Qycstidh ol the drhistedDligMi és nébdjve'ﬁfb@'ﬂ%’lﬁe)lc@%eﬁ B &4
5-A@ n- (Arg) 4- NH2;

convertad td\nlg}(t of &eﬂ Whalehpih-odebbe TAE GghklcBHéiRg atdGiiAgYe1éhed 18

5-G n- (Ar g) 4- NH2;

couects)oemdmueesa(oﬁyme ngmoaa i cEloPRRHAE Boht bPa S48dd LR A di'Sh Y the
(Arg)s-A n-(Arg)4-NH 2;

mixed ],Pgh-(t %’c&?ésl 6%%n(?3N8\|P@efﬁlaEBth DDA Grdils gt ik l2Q;9z)veleng’th in the
2 g n g)4

blue regdén (¥eiBti ih Eh sRolPwaigs of fnl CS%IS g et(, )and the
%69% (‘E‘f‘%‘é G#}?%HM N o2 et

Wavelerfﬁh N Rrefin %’cé&aﬂnqgﬂe%f%;fﬁ)gle I%végs a p%l&n o(fl%)e e)mltted lightto a

2-Tyr-dy-
second @&oﬂ\lgﬁzglctﬁ@fnl'_fe IHX%% ggl 0 1%a;lés Blecé%}%r an%llngensny of% conentmnal

nmgstetgﬁrah“eﬁflgéh% | S- D- Phe- Ar g- Tr p- Gaba- Cys) -/ - Al a- (Arg) 5-
Ay
%gl) eA%j(an 4 %,uslirgtgngmger agsemliﬁpy a?lowg tl?e open space ertween the

- - /?-Ala-(Ar
turns otA% he h(e:%rc%’)AS% bf ac[l} ustet? by cc%nl;rrgssmélo?deLcorsn)pressmg the %ehcal gger 12,

Arg-Trp-/-Ala-Lys)-/-Ala-Tyr-d
therebyAﬁa(n&}n&)tﬁép%qq%%r cbeitlgshl%]}éo the ﬁIpSt color and tﬁ/e lgght of the second color
As D- Phe-Arg-T -Al a-Lys)-/-Ala-(Arg)s
that are pl@Sﬂ’lt (%%é gqql_lllgét and the percelved color of the mixed light. Rotation of the

Ar g- Tr p- Ahx S ?-Ala-Tyr-dy
threadedo\ %Aftéﬁ 5)v1% rﬁgp@g:,t% 511? tl;lgg@d sf?aft—recelvmg m%/?)Z)w1J11 cause com%)/ressmn or
c(Cys- Hi s- D- Phe- Ar g- Tr p- Ahx- Cys)
decomprelssmIApféh? b@lg)ilgil:@r h2. (The g)sgnNnger 34 will prevent the helical fiber 12 from
D- Phe-c(Cys- Hi s-D-Phe-Arg-Trp
getting capghtand tyystey by thetiredded Ahat 30yr - G y- (Ar g) 5- A n- (Ar g) 3-
NH2; D- Phe-c(Cys-Hi s-D Phe-Arg-Trp-/-Al a-D Cys)-Thr
[0p42] Alfdsq Alven)tbgeGhsiy, (e g)aBvellizmall cross—sectional area of the fiber of the
Ac- Nl e-c(Cys-Hi s-D Phe- Arg-Trp-Apn-Cys)-/-Ala-Tyr-d y-
helical fibar tf) ser@isite [edseg pBeldine any non-uniformity of the 1llum1nat10n ﬁeld at any
Ac- Nl e-c(Cys-Hi s- D Phe- Ar g- Tr p- Apn- Cys) - a-(Arg)s-G
one poirt alogAttg)fBef\lthPthereby lessens or eliminates and d{ mlgratlon that may occéu- as
Ac- Cha- c(Asp- Hi s- D Phe- Arg- Tr p- Gaba- Lys) -] ?
the resuly of thé @dn-bni@rinity OF Gk FrMiRation field.
1%\0{ Chg(?c(Asp- I—t||95- D- Phdgll-l-%r g- Trp- Gaba- Lys)-/- Al a- (ArQg)
5-d n- (Arg) 3- NH2;
Ac- Nl e-c(Asp-Hi s- D Phe- Arg- Tr p- Gaba- Lys)-/-Ala-Tyr-Ady
-(Arg)5-d n-(Arg) 3-NH 2;
" Ac- Nl e- c(Asp- Hi s- D- Phe- Ar @- Tr p- Gaba- Lys)
1/ ?-Ala-(Arg)5-d3 n- (Arg) 3- NH2; _
Ac- Chg- c(Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) -j ?-Ala-Tyr-@&
y-(Arg) 5-dn-(Arg)3-Ni 2;
Ac- Chg- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba- Lys) - - Al a- (Ar Q)
5-d n- (Arg) 3- NH2; _
Ac- hCha- c( Asp- Hi s- D- Phe- Arg- Tr p- Gaba-Lys) -] ?-Al a-Tyr-G
ly-(Arg)s-A n-(Arg) 3- NHZ;
A%:/- §1Chg\2 c( Asp- I(—|i s- D- Phe- Arg- Tr p- Gaba- Lys)-/-Ala- (Arg) 5
-An-(Arg) 3-NH 2;
Ac- hCha- c( Asp- Hi s- D- Phe- Ar g- T[P;Gaba- Lys)-(/7?-Al a)
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Nl e-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Cys) -*-Ala-Tyr-A y- (A
rg)s-d n-(Arg)4- NH2
wol2e700€p2s - Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) -/ - Al a- ( ACO)US2086/026621

: -(Arg)4-NH 2;
B. SecOh EE grajylary i foblod it ALigh T emeaitin ¥ iomdpt Aréina) Righyr - G
Transhit¢ig Pube A N- (Arg) 4- NH 2;

Nl e- c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - (~- Al a) 2- (Ar Q)

qoad3h- FAGY) ¢holltsia;second exemplary embodiment 40 similar to the system

Nl e-c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - Doc- Tyr-Ad y- (Arg
previoys$y dastrifefll Bt fdrthdBaving a small light-transmitting element 42, such as

Nl e- c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Cys) - Doc- (Arg) s-d n-(
transtuéé Yape,H#&cond fiber, or a light-transmitting toroidal shaped element (as shown)

Nl e-c(Cys-His- D- Phe- Ar g- Tr p- Gaba- Cys) - ?Doc)Z Tyr-d y-(
doped 1Q"i’cﬁ % 8Bt (v&ﬁfvgl)en%h Nhlgfertm material posmoned around an outer portion of the

Nl e-c(Cys- H s- D-Phe- Ar g- rpGa - Cys) - (Doc)

llﬁt-ﬁ%néﬁﬁ%u@ a%; frﬁfsg tﬁe %-’transmntm element 42 adds another degree of

N e H s- D Trp-Ga % Tyr-dy-(Arg
adjusﬁ)’{l%g%?x&:é{og%ﬁhyﬁl h&ll’ltg dlr_F?tFe)x_i outboaf tl& é)en end 38 of tht3 light-collecting

O - 4- NH2;
andmlgﬂng-e%(@g- i s- D- Phe-Arg- Tr p- Gaba- Cys) - (Doc) 2- Tyr-Qd y- (
Arg) 5-d n- (Arg)4 NH2; or

A S e A AL B harince o

vventy second aspect, the invention

I ﬁoﬂic]ir %‘ﬁhﬁ&ﬁ 1@ 4%8&?5 i eQ&?MEry%ﬁnb%@l QS mAL: b ke system

iately foregoing group of conpounds, whereln sai
descnb%ﬁ q%?&ieﬂg'l(c@n WB? Xi[G. 1 FE)C_iIgh but ,{Pﬁhe‘]f hav12§/ S% glztﬂoﬂecgn%_elem&nt 52,
such ag y nﬁ & r(at'lé/l)vg B{p%r %)oéflrg (%_pla_;ﬁlté o the 1L e, co am}ng/ (}&ffere];li anélength
comfpé gl Ry G oompio R Syl o
mivingghagng 8 e el ectnesiranent 12 Ao et dpspeagSpdippment

r -Adn- (Ar - NH2;
of the ﬁgrﬂé‘éh%d?@%g ligj?xt%irgcte_ﬁ it of by @p%edld-ﬁﬁ ﬁf aegi)ght-eo}lem%apg\lx@xing
)5-d n- (Arg) 3- NH2;
eleme‘%&égNl e-c(Cys-D-Al a- Hi s-D- Phe- Arg-Trp-Cys) - _/?-Al a-Tyr-
Gly (Arg)5 Gln (Arg)3 NH2; or
Al a- Hi s- DPhe Trp-Cys)- _/?-Ala-dy-
D. F""(rﬂ} E}‘%‘“@aﬁy FW)’H“WOW“ l§1‘”B’H‘?3H%rmceut ically

?’lﬁ@‘gﬁt 13415 s bl Flife s+ el Paodimeny i 2P ED nanting

npounds, aof the seventh spect of the |nvent|
syste ,sléqup Sumilar E‘bﬁ‘ﬁtﬁ sqribed ' conjunction with FIG. 1 and FIG 2, the

Ac- Nl e-c(Cys- D Al a- Hi s- D Phe- Ar r NL"AIaT -d
exempM@DA&géﬁg&gzsﬁrghwéﬁst@lwa}aﬁ@r%@ Afli%/ ameans 16 of adjusting
Ac- NIeCﬁIs D- Al a- H s- D- Phe- Arg- Tr p- CysJ-JJ- Al a- Tyr-d
the coyppragsipn afshenfirgt hgligal Aibgr 12ckmd qah@.t Apldpciingjandriixing element 18.
Ac- Nl e-c(Cys-D- Al a-Hi s-D Phe- Arg-Trp-Cys)-/-Ala-d y- Ar
g- Arg-Lys-Arg-Arg-d n- Arg-Arg-Arg-NH ;
Ac-N e-c(Cys-D- Al a-Hi s-D Phe-Arg-Trp-Cys)-j!?-Ala-d y-
Arg-Lys-Arg-Arg-Arg-@n- Arg-Arg-Arg-NH ;
Ac- N e-c(Cys-D- Al a- Hi s-D- Plpg- Arg- Tr p- Cys) - _/ ?- Al a- Ar g-
Arg-Lys-Arg- Arg-d n- Arg-
Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg-Trp-Cys) -j ! ?- Al a- Ar g-
Lys-Arg-Arg-Arg-d n-Arg- Arg-Arg-NHz; or a
pharmaceutically acceptable salt thereof. In a
twenty-fourth aspect, the invention provides conpounds
according to the seventh aspect of the invention,
wherein: A =Nle; A2=Asp; A3= del eted; As =D Phe or
D-2-Nal; A6=Arg; A7=Trp; A8= deleted; A9=Lys; AlQ0 =
del eted; All = deleted; Al2 = deleted; Al13 = del eted;
or a phar maceutl cal y accept abI e salt thereof In a

r r . g, Y o
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In anot her aspect, the present invention provides a
phar maceuti cal conposition conprising an effective
wanourrosaié a conpound of forrmula (1) or fornmul aCEUS2006/026621
or a pharmaceutically acceptable salt thereof, and a
Howeveh shreresemplaicahodiraent e pFlah b elso heg d scomirheticdl dibat 62, ased mkans
for treating a netabolic disease or nedical condition
66 of adstongpbacaabrbssionaif letsegail heltvatfibeas2.0besi ty, feedi ng
di sorders andPrader-WIIli Syndrone. In a further
d6@wtt The fist élkebfter 02 awioheidcomihditddbedsd fe bl ighty -
In yet a further aspect, the disease or condition
transmittigafitets fofmeal inekekdhage sHas9listiical dofl, el diekliaIRRever, tHi®econd
present invention provides a pharnaceutica

helical GBBIB2SHak b ARn@EI B & 1geraRanahd GehbiEoRAPEAL héMcal¥iber 12. The
conpound of formula (I) or formula (11), or a

second HEBEABEGWRIIE poitionss &R ANl §s Sahtd écﬁf@iraﬂ?(wth A3t helical fiber
pharmaceutically acceptable carrier or diluent, useful

12. Thd Bfst lgiz@i‘éilmf isfaepsh Wit /K& Wﬁ@[eﬂ%%%%ﬁﬂ%ﬁggﬁiﬂ and the second
wei ght, or a conbination thereof. In another as

helical 'iB6r 2'i€ 8GR wm&&&&mmm@ £ Rl ARG i cal

.conposition conprising an effectiv anDunt of a

gﬁtgﬂ?ﬁa*?ge E]%Dflquwls@a glhé tt1 gq{gﬁlh% eéf g‘?ght %ﬁu n%portlon 2l and a

ceutrcally accepta e sa

e ESPLLETS oSSR B ey 0

o8 L e85 g 7 Sh BT R
s S5 G o FASATEA B0 (LS
o B B RS BB R s

i ncreasi ng body_ wei I n _anot her aspect, the present

68 for ﬁuﬁvléwglpsweb%m HER 1 a@ﬁ&rbﬁ%wlaté ap tf@baﬁsw 4 hiegpsink for

r|S|n% an effective anount of a conpound of

dlSSlPa'f“EﬁlPﬁ?J fomthe EDfidr nula (11), or a pharnaceutically
acceptabl e salt thereof, and a pharmaceutically '
10048t Eht meanarlbiod pdibyting theurempressigredfithe fist h¢liceldfitien2 mcludes a
met abol i ¢ di sease or medical condition acconpani ed by

first ligheirgismitiing ibs 38 Andig cdmdriek plangdn 12| TheanncAlBSetwa of thadirst light-
cachexi a, cancer cachexia and wasting in frai

transm'le(ir@Gulbq/ZS ik targer thantthediaraspadihe firkicheticd Gbael 20 andcthe dutkd difmeter
treated is anorexia. In a further aspect, the disease

of the fost lipghndadsiniting ouba e t snmllithanthédiandteRof tHE tdtend BER&Mber 62.
the di sease or condition treated is Al DS wasting or

The firsight-tRghsinfitifg @bé 281sqdRkitivned bbtwited the i heRGP864r 121H& the second
di sease or condition treated is cachexia or cancer

helical GB&IRXTRb dikBetBNOthes hﬁélﬁk%%lungeb 82 RIsBSRNRY sphMEMEA B8 inner
provi des a pharnaceutlca conposi ti oA conmprising an

dlametcﬁrfoff ﬁﬁtﬂr?s’t%gﬁﬂﬁéﬁﬁmtﬁﬁg fibE P8R @911&5051% bay A E%hcﬁﬁ%?/ received

formul a , or a pharmaceutically accCepta
v R RO UL SBIPUYEDBRS£1 o

i ncreasi ng body weight, or a conbination thereof. In a
preferred enbodi nent, the present inventionprovides a
phar maceuti cal conposition conprising an effective
anmount of a conpound of fagnnula (1), or a
pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent, useful
for increasing food intake, for increasing body

wei ght, or a conbination thereof, where the conpound
in the conposition is

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg- Tr p- Al a- Cys) - Pro- Pro- Lys-
Asp- NH2;

Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Tr p- Al a- Cys) - Pro- Pro- Lys-
Asp- _/?-Ala-Tyr-dy-Arg-

Lys Lys Arg Arg Gln Arg Arg Arg NHz

o ~
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I n another, the present invention provides a nethod of
decreasi ng food i ntake w thout conprom sing body
woebglwsty eliciting an agoni st or antagoni st eCTaIS2006/026621
froma nelanocortin receptor by adm nistering an
end of gherfustieljcal Hhesddt Tt figt kebiegd Giberdl 20§ pdsitioned i the Intetor of the first
formula (11), or a pharmaceutically acceptable salt
light-trapsenitiigg tubp A8 yesund ot light pdttingportitve2 F aidagoidtg the LED base
met hod, the present invention provides a nmethod of
portionand sl qy§ndroebplimgeak2 whi |l e i ncreasi ng body wei ght by
eliciting an agoni st or antagonist effect froma
1048h 0 Ebe mieansi66 ©f pdjosting yheadripris b6 thgsaBn EhdIRS AibkEso
amount of a conmpound of formula (1) or formula (I1),
includes a secopd Hphretcmpthititey thye ACadptaHL pidbtr 16NehERber difhneter of the
anot her aspect, the present invention provides a

second ttighttehsmfttihdinbe asisRBghtBa ﬁbﬂhﬁi‘tﬁ@ dllaﬂgﬂ'ele@ﬁhg Qecgf?djﬂehcal fiber
wei ght or a conbination thereof, by eliciting

62. TheageotidighPlraR i g Ribs 4 &f Joeﬁbné‘dfamﬁné sé@%h@ﬂafcgf ﬁﬁe? 62. The
receptor by administering an effective anount

diamet&t QFEHR Wikh12 fplufn ?élméil 1§‘st£b|si)ant@i'llyfﬂ%' %gftﬁle ?%ghle ldla};me?{r of the second helical

pharmaceutically acceptablé s ereo

fiber 620MRE RILLAEL] @H%é?dB EEE‘éi‘ingfy bveli %Eﬂﬁggx{ 9 JBLA ﬁgl?tgransmlttmg tube

conpound of Tormula or ap armaceut !

74 and ﬁfé%ﬁﬁ@ﬁt‘ Eansltling Q6L S@(vath gﬁeegnldlof l}%rtubél? ] ?@%%Fb%@chﬂ one

OI' I NCreasli ng

end of th@ ?crcgﬁ’(f hel @ it A?é Cl’é/ sigoln_.;l Héhﬁ?lgbﬁg,@z IAQﬁSIWd between the first

hght-tr%?mﬁé%sﬁf)%%mg tﬁe :f_econ trg%ﬂltél_gg-%bg led 9110)5&1@ th_e}@_]?_y&ht Ar

emlttm %&E%@ D&Ar gﬁeg %‘B%?se Rpléior}-gz) and the abgsa: pluggew 76- Lys-
@%}%J@t—%éctﬂg&n@rﬂxw @leﬂe@t ll&rlbcquﬁlaped and receives at least

d u~Hi s- D- 2- Na -1 - Nal -
the LEIQF@% %%tyn@q;n@} PAR L]Vsﬁrﬁts}k?hﬁll ber 12, and the second helical fiber 62 in its
(Cys-A u-Hi s-D 2-Nal - g-BaI - Al a- Cys) - Pro-
cup- shap;?docamy)é Ths g}glmr.@llectmg and mixing element 18 is for collecting and mixing light
Ac-cC S- G u-Hi s-D 2-Nal - Arg-2-Nal - Al a-Cys) - Pro-Pro-Ly
from th%LﬁQ t-emitting portion 21, the first helical fiber 12 and the second helical fiber 62.
Al a- Tyr-d y- Arg- Arg- Lys- Arg- Arg- @ n- Ar g- Ar g- Ar g- NHb,
The llglwol#cpham“m cdemhdny 1 hibasepiahd endssl and tab ep@0dnd 38NThe closed
anot her aspect, the present invention provides a
end mayiet faryaedofony aeﬁieptm@g @ate e hatinga gils@as tntéior¥Bdideathe closed end
condi ti on acconpani ed by wei ght | oss such as anorexi a,

36 may Buthenhaae albRBingesstet g, alloREREH ReondAREEkaRAGREX ke 306
wasting in frail elderly by eliciting an agonist or

protrudeaihtongio thie Slos&f drAG6 ahfl @b the ARERIIQE B Uight-EREERIQq QY ing
adm ni stering an effective anmount o? a conpouna of

element 1@ bAdIFoR h61ding@he éce@éﬂ?ibﬁg%t-fr!iﬂs)mmﬁé tuBe PRE e{"ﬁy‘(‘e%g)tolsﬁ %;ll y
acceptabl e salt thereof. In a further aspect
foregoing nmethod is used to treat anorexia. In a
further aspect, the foregoing nethod is used to treat
bulima. In a further aspect, the foregoing nethod is
used to treat AIDS wasting or wasting in frai
elderly. In a further aspect, the foregoing nethod is
used to treat cachexia orjxrancer cachexia. |In another
aspect, the present invention provides a nethod of
treating a neopl astic disease or nedical condition
such as skin cancer and cancer cachexia by eliciting
an agoni st or antagoni st effect froma nelanocortin
receptor by administering an effective anmount of a
conpound of forrmula (1) or formula (I1), or a
phar maceutically acceptable salt thereof. In another
aspect, the present invention provides a nmethod of
treating a reproductive or sexual nedical condition
such as endonetr|03|s uterlne bleedlng, ~sexual

L, . .

o, . o o
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Synmbol Meani ng Abu a-am nobutyric acid Ac acyl group

Ace | -am no-1|-cycl o(C3-C9)al kyl carboxylic acid A3c
wa-2e07i0gR2k - cycl opr opanecar boxyl i ¢ acid Adc PCT/US2006/026621

1-am no-1-cycl obut anecar boxylic acid A5c

Jlmmg n@réferﬁmgl tﬁ@ﬁtﬁﬁlﬁnﬁ&?%P%?{llsé ﬁas%%%ﬁéﬁal slot 78, for allowing

ani no- | - cycl ohexanecarboxylic acid

suppor? stARhAORBPLARA) & eéféh@bé%é%rﬁggggﬁﬂﬁ’cf‘ﬁ%@ %m%‘ g%ﬁ%' R and the

a- am nol sobutytric acid

first lighf g :

o e R BB e o RSP IRRPAL 308 ?lﬁhtaf%k%ltﬁan&ma%ﬁ i fed
n or N asparagi ne Asp or D aspartic acid Bal

-benzot hi enyl al ani ne Bi p 4/4' - bi phenyl al ani ne,

(R0 S B G e g v
or colobnﬁ P %( 8#1@?( é{ @ itglﬁ é)a@%tggorugg:%wg{% %ﬁlggsﬁ)éégeen nel tﬂr%s of the
e ag%@t%taewast RS IR IEN: SO

d|o aoct anoi c Cld with the structure
the ﬁer%}c %12 & qoa‘(%ﬂea o % tﬁéa esspad wavglsnginicylor- A pertign of
glutam ne G u or lutamc acid Gy or G
the emléqe9 élg]hfés mcglvgﬂ,bmhw;eg@qqﬁqhéal F.;W; and converted to a light of a third
trans- 3- hydroxy-L-proline, i.e.,
wavelengih o coloy %ﬁﬁw’)ﬂm@dﬁf flee Iipht o @owil Wayelgogth nmytajo be received
4-hydroxyproline, i.e., (2S
by the mnmhmdrﬁbzy@%/md@bnwm@ topa leght bbx thiril ovazelenpzth. i The dight-collecting
i sol euci ne Leu or L |eucine hLeu honol euci ne Lys or K
and mikipg iclegenblS iledtd aetrhixesthe Bglis-off Mitst pélet dredight ¢f acsecare color,
1-Nal j?-(I-naphthyl)al ani ne: 2-Nal
and the] lih¢ @f mthpti chipt, pad dirdctsehdNinpxed lipktent ihe opei ahd B @f the light-
norl euci ne QG ¢ oct ahydroi ndol e-2-carboxylic acid On
collectingmhd hiixieg defadt 18.7- ( 2- pyri di yl ) al ani ne 3- Pal
j?-(3-pyridiyl)alanine 4-Pal *-(4-pyridiyl)alanine Pen
1053 i |AdRamitapRoldng tielcyfmdeerimlenrd A1 thé¥Bular plunger 76 allow the
honophenyl al ani ne Pro or P proline hPro honoproline

open spagés KtwRnIRY it bF Be it helleALGhd €2 d@Ethe second helical fiber 62,
b- (4-thi azol yl)al ani ne 2-Thi b~(2-thienyl)al ani ne

respectirelilto B ddRrstelivg @M&é@ésﬁ@ d}%eyﬁ%_r&rsm% tﬁel'}fr%(ﬂahébﬁ £ibE:P1 20 d We

trypt ophan Tyr  or tyrosine has a structure

second Qltahéé@ Eb& 62Vth¥1%i:d1 DenSRk iRl p@rcgltltggé's o@ﬁl@ rh%}{t FALESt 85 %me light

herein are definhed as f ol

of the s BFJ&{d cl'%ﬂ)tr,'\%ng Wquﬁﬁpmﬂ% B8 ko pﬁ‘lgtz%l: p 1ndthg Hﬁ)&ﬁ ‘f&ﬁt‘, QI?({] e

i 1 sopropy car bodi I i

mnne[hab 4- (N- (1
pmmewg%ﬁ$ﬁpdﬂggyﬁlpmﬁh6 di oxocycl ohexyl i dene) - 3- nethylbutyl
am no} benzyl DVAP: 4- (dlnethylantno)pyrldlne DVF

)
E. Fit W"EYM ity bbby g

nghmt% T FPT—?— enzotriazol e-I -yl L-I
i 1 E&W@w@té FA PR g v 15

ighing S5t €1t 2RI ot AieEL B SRt BBRGHGep e

Nht: 4- nethoxytrltyl NVP: N-net hyl pyrrol i done O tBu
oxy-tert-butyl Pbf:

212, 4/ 6/ 7- pent anet hyl di hydrobenzof ur an- 5- sul f onyl
PyBroP brono-tris-pyrrolidino-phosphoni um

hexaf | uor ophosphate tBu: tert-butyl TIS:
triisopropylsilane TOS: tosyl Trt trityl TFA
trifluoro acetic acid TFFH

tetranmetliyl fl uoroforam di ni um hexafl uor ophosphate Z:
benzyl oxycar bonyl Unl ess otherwi se indicated, with the
exception of the N-term nal am no add, al
abbreviations (e.g. Ala) of amno acids in this
dlsclosure stand for the structure of

1 7~ I\ [e— N~ N -

positiofy;
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Chem cal Co., 2d ed. 1984). The substituents R2 and R3
of the above generic fornula may be attached to the
wobnrew/asizme of the N-term nal am no acid by staadaisenoe/026621
... hethods known in the art. For exanple, alkyl groups,
Hlumingtign deviqs forgmyplating heon pnsimier lighting ettle Haipe §f 4 BHME suMEas
_al kylation. Hydroxyal kyl groups, e.g.,
describedin eoapandingrapst yertuiyily assigned bispdichtionaiubdeNEU U0 dhe entire
) reductive al kyl ati on wherein the free hydroxy group Is
disclospiesf sdiabds incoipomtetl hbisinHly refteace. Acyl groups, e.g.,
: COE1l, may be attached by coupling the free acid, e.g.,
FAQSSDHThe Gfth eeenfplae cabbdiRemf00Haea hbﬁtﬁfamrﬂﬁtkngqmrﬂ% 85 %(gmed
by mixing the conpleted resin with 3 nolar equi val ents
of a lightf tramsnittihhmedinmen aristapanda dirbi&pm&%lhﬁgﬂsﬂﬁ@iing Meﬂlg»eli & hasa
A met hyl ene chl oride for one hour. If the free aci :
light-ergititgaiurfacee0 4 re@e NHER Y Hide nfenth its Ti :
p- hydr oxyphenyl pr opi%ﬁi (?ﬂilngi %g then. ?%%m%%lfﬁ%)lt P%Sga substantially
unifornsinesunkity HebrRBmESIIER | - tﬁ“‘:?éjé ' ; | ar ..
equi vg}li entdsgﬁof HOB .tWII e%étﬂRll 15 -W’flﬁig AR PRES(T Sigiar
lightingtih%mglgg&eat&toﬁ{ts with an Frnoc-amino acid which is
coupled to the Rink Amide MBHA resin. If RL is -COH,
dJueep YRidhesal; TN starts wih a Fnpc-am no
e RS B S PPk RR ol Sl Frrdiion e peric

which 1s couple ng res
. j LS. ' I N .AG d/
O o R R b ot SMES e R orutdhE simiboeie. o
eli rasi ' iately foll ow ng. them The :
helical B 10,0 1089 1 ASn I B it P porBine i hschsiead iber 12, and

oW ng exanp es
il I ] ide of this invention, which nethods are
a light d}v\%ﬁl{%@\%ﬂg?é those skilled in the art. Oher nethods

al-sg .known to.those skilled in the art. The
@957 @s? lgﬁgtfwwl%ﬁemb?f 9 ie? Perkyd sevesnide) hayitgrbatt grtical

nd are not neant to limt the scope of the present
wavegufdd and light SChttering APGIRHE S Baisrdt, the light-transmitting member 92

.. 1. AC-C s-J u-Hi s-D 2-Nal - Ar
emits h%‘? ééﬂ(‘g%eél%j it suTbies Ot yethasmifppityTand brightness tipe i | de
h was sfynt hesi zed on _an Applied Biosystens(r) (Foster
charactepisiiq ot negly orgimiar lightsre. pept i de synt hesi zer.
4{)&' , 4" -di met hoxyphenyl - Fnoc- am nonet hyl ) -
[BPR8h 0rtNra EEDAM igltncaiod dlongtht covBidaxiest the (ORSidK 1ipht- esiNBHIY
resin, Novabiochem (r), San Diego, CA) was used with a
member@¢hstituti on of 0.66 nml/g. The foll owi ng Fnoc ami no
aci ds (AnaSpec(r), San Jose, CA) were used in the
[893% hdse belickhiiie: A2 3 EREfidneddoaxrIRETLRHS ﬁgi{tltr)aﬁgﬂtting member 92
Fnoc- D- 2- Nal - OH, Fnoc-Bal - OH, Fnoc- Pro- CH,
and the IFgR ¢6.Lys( Boc) - OH, Fnoc- Al a- OH, Fnoc-d u( Ot Bu) - OH,
Fnoc-Hi s(Trt)- OH, and Fnoc- Asp(O-tBu)-OH The
(6066 - Bad 1M dveink howsiieRt iR @l ; | VR Eh
synt hesi sg\t/\ﬂ/as cafrgri ed out g%}blgﬁgfaéeg%%@%seggﬁaéa tgﬂfgﬁe&or
member P8ragd Hb&UBSrNIBI 6 te W £ h 209 :
piperidine in N %?%?’S@br?gﬁé %ﬁé%@@g}@oﬁ to the light-
transmittfgibkp@iser 9. | the Fnoc.amno acid (1
e e R o i P 0 S0 vrop o of
HOBT (0.9 mmol ) in DMF and then added to the resin.
The ABI 433A peptide synthesizer was programmed to
performthe follow ng reaction cycle: (1) washing with
NMP, (2) renoving Fnoc pnqtecting group with 20%
piperidine in NMP for 30 min, (3) washing wth NW,
(4) coupling with pre-activated Fnoc ami no acid for
I'h. During the final cycle on the synthesizer, the
Frmoc was debl ocked, and the peptide was capped using
acetic anhydride and diisopropyl ethyl am ne. After
washi ng and drying, the peptide was cl eaved off from
the resin by using a mxture of TFA (38 nmL.), H20 (3.4
m.) and triisopropylsilane (TIS) (3.2 nL) for 3 hours.
The resin was filtered off and the filtrate was poured
into 70 nL of ether. The precipitate forned was

o o

—
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Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-Bal - Al a- Cys) - (Pro) 2-Lys-A
sp-/-Ala-(Arg) 2-Lys- (Arg)2-dn-(Arg) 3-NH2;
WA(ZO(U(O@BélG u- Hi s DZ Nal Ar g- Bal - Al a- Cys) - ( Pr e 2AISY®6/026621

-N- Al a- Ar

the OPW@I&Q@?@ oy &3 Wrgldal lghmansmntgn@aﬂembbmezcysa bdtRiDkAeddtSndber
/[-Ala-T y-(Arg)2- Lys-(Arg)2-4d n-(Arg)s-NH2;

100is neg-él(agy@ﬂl@y

VBiis ghemozem@bnm of Belopéline @ff)kd 6?’&@%&&@%11@
sp :/?-Ala-Tyr-dy-Arg-Lys- (Arg)3-d@n-(Arg)3
transmp;@ng;@@gaber@ZuTh{p EEDDM 2 is¥adeivdtd g B lopNigy dafmkd ﬁf fh@)n%g s} fredt
bottongﬂep/@d’;ygn% G-M})/lb (Q“ﬁrﬁ)g)ﬂlzel‘ié{lsdif(Arg)z o (Abrdgﬁa h% Lt
e t-difed 9
mmth(;g h{t@%a gyﬁéﬁgz &éfrzzlst]%a mé %ﬁ et S Fidnd ){éLﬁD 14
g BRiHng- thaMlightlik Bmied y'S

sp-~-Ala-Tyr-dy- ArgﬂS (Lys)%tAlrg Gn()% B{%igﬁt

transmifiingr( &yiber@U- Hi s- D- 2- NaI Arg Trp- Al a- Q/s) (Pr o)
S skavir il T 6] £9

Auoaat As; A 'tG p fEct Hﬁe é} § ?)g&rﬁe e)l]bow’\rﬁéttoalso

serve af\e Gl ea}$ 1D ftid Nsﬁn@hgc&?ﬂreﬁog &} [H%Z{i &}?ﬁ%rkrz gg %Eamg the

-Lys- Asp-/- Al a- Tyr -

compreeﬁn%é% %éﬁ/cﬂl‘ ﬁ'ﬂae? la e éﬁﬁhﬁ?‘{)ﬂhg fi éht '%lom t%\é i%D( ]F:l and the light from

the heh(zi-l)fﬁ))nin 1‘%5&&1%_'% ﬂét?[ E%nﬁtt%g'_@neﬁber % gre églélfte% Igpa)gmg the
percew(&f_é&i?rzd‘}? %If}t—%n}ftték ﬁr%ﬁ thﬁl_%hfoil;a%srmttmg member 92.

Ac- C(Q/s A u-Hi s-D-2-Nal - Arg-Trp-Al a-Cys) - (Pro) 2-Lys-A

n s Byl R G S

el 2 0 Bl ey o

~ having: %ﬁleﬁczﬂ\lﬁﬁel%@ Q}HEé lg_ gﬁgé/'\ra%rrﬁtt{#gﬁg% 12, @qﬂect@p} 1 & sybstentdally

clear oufd shé(agﬁ'@ &/{fe% b She D5 older baptsink LS. T LRI AiSy- A
posmon%\ﬁ’ i tp%eqfe rp‘l\g)g l%_ﬁrzl%r / mabsuﬁ &)18Ar|o§rr@§,lé5h1 (qtq dpRxgad eyl
120 of tﬁ%’r_o;c; (@.@rg”{?_%hr fhs 2@ e 2 fgperittive AER. @he helicet @ep 12isg- A
s s S hias yrstscrt ot

Tyr - GI
caps a d}&gﬂ E‘(“d?s%‘ f%ﬂ&F Iﬂfiél OEPCNéiP thrI@Dl'i‘B TheasubyistiallPee)bubir ghdhth
a-Tyr-d y-

1166“%83@(36‘3’151@@‘1@@6 aQ%hﬁll-’lArg | - Nal - Al a- Cys) - (Pro) 2-Lys
- ﬁ/’?Ala(Ar g)5-d n-
lﬂ@ﬁ ( @9@ Ghewsithe- 49scpnbial| sixtly geemplday erdbadifays)110 BF @: 258 9

A"-Ala-(Arg) 5-dn- (AXg)3-NH ;

lighting mcsiasr( @ydditianall it HzhPsohisk culd idchiNa lpotﬁhéc@ﬁﬁaunﬁ [ Shown)

. @Lﬁﬁsp’\Na(Ng)an

etween 4 afid theHght-idmamMadg 08 91 2. aher

A CEDY S 1 fheHight Bl A8 1B ghtifl Ystnf¥ia

Ac-c(Cys-d@ u-Hi s-D-2-Nal -Arg-1-Nal - Al a-Cys)-(Pro)2-Lys
-Asp- "-Ala-(Arg)6-An- (Arg) 3-NH 2;
Ac-c(Cys-d u-Hi s-D2-Nal -Arg-1-Nal - Al a- Cys) - (Pro)
2-Arg-As r-j?-Ala-(Arg)6-d n-
Ac-c(Cys-G@ u-Hi s-D-2-Nal - Arg-1-Nal - Al a-Cys)-(Pro)2-Lys
-Asp- /?-Ala-Tyr-Ady-(Arg)5-Ac-c(Cys-3 u-Hi s-D2-Nal -A
rg-1-Nal -Al a-Cys)-(Pro) 2-Arg-Asp-/-Ala-Tyr-dy-
(Arg) 5-d n- (Arg) 3- NHb;
Ac-c(Cys-d u-Hi s-D2-Nal - Arg-1-Nal - Al a-Cys) - (Pro)
2-Lys-Asp-/-Al a-Tyr-d y-(Arg) 5-
Ac-c(Cys-A u-Hi s-D-2-Nal -Arg-1-Nal - Al a-Cys)-(Pro)2-Arg
-Asp-/-Aa-Tyr-dy- (Arg)5-An-(Arg) 4-NH2;
Ac-c(Cys-d u-Hi s-D2-Nal - Arg-1-Nal - Al a-Cys) - (Pro)



Ac- D- Chg- c( Asp- Hi s- D- Phe- Ar ?A;I'r )p-SGaRIa-ZLys)
/?-Ala-Tyr-dy-(Arg)5-d n- g) 3- ;
wmemaxa@ﬁ;/( Aspy H s- D- Phe- Ar g- Tr p- Gaba- Lys) - - AC3AIS2006)26621
) 3-NH 2;
mclud%(éonﬁ'\gﬁlé(e p&eﬁnﬁ sROWn)HreEvesn e Ghbal thy wflecttvd-ridga TRYY holder
5-d n- (Ar 3- NH2;
/ heat sggg H%hég%v‘)@fdy }qlgplg%%m?é ek @O‘nfphe@acb &l 1may bd sidah (AbAghed up
3- NH2;
(lambeyj;@ané cq-‘r(f(g@ g‘he;-ﬁlgatb.lpﬁ olds ;pdEx hnfohiAp fluidy(8gt shown) for optically
/1 ?-Ala-Tyr-Ady-(Arg)5-d n-(Arg) 3- NH2;
couplingheod 142 ©ythe hh:lg;a[’ﬁ‘tﬁh &2 Alipriiively, if ApmodyIR)is made of a scattering
;1 ?-Ala-(Arg)5-d n- (Arg) 3- NH2;
matenab,csuﬂl &R ayslidiilen theiheati t6 Mﬁmﬂwtclﬁ’gsﬂm& iR ndded @Br
y- (Arg)s-d n- (Arg) 3- NH2;
couplingdhd\od-1¢Z Oythe hblivalFitRhe2. Ar g- D- Tr p- Ahx- Oys) -/ - Al a- (Ar g)
5-d n- (Arg) 3- NH2;
Fa06M) ehlcr(p@_;aﬁoﬂal 1@hi(:2sAr@&)&ra‘Nygm&tJd Rohg Mk 8zi%Bhe b1 ALY acts
r-dy-(Arg)5-dn g
asa waﬁ/ﬁg;lNAelegﬁ%%)Std/ﬂhg ﬂgrd??’-\r@aé{)é\gﬁ &Qeﬁ%oe bat)wgel?\l thH?? helical fiber 12 and the
rod ll%ﬁ?%aaid‘é ﬂ%’lﬁh?‘lArﬁb?" 8 I'Q'CIBQ S pO¥idn OF fie ?Eﬂt) emlttéé Rom ¥he rod 112.
y g)s n g
The Waﬁ@gt@é@@@%ﬁﬁg B‘at%h@l’dl"tﬁ’e 191154] S @ s Bl%rl passmg %Xugixphe
rg n

helical f6erNtb &5 Ez(v%%ogf éﬂfﬁréfﬁ ﬁaPhgpcﬁ' tffg IgE]I r}}eﬂ ctor 1?21 gfo‘g gzrects
-@n-(Arg) 3-NH 2;

light inﬁ(ihe[\ﬂeﬁg @Ffﬁﬁ?&é@nﬁ%%g? t&rﬂg@-{rrrgr( ot s)noxgm) couﬁli)be
posﬁmﬁ%? &Nh? gl%%%(aﬁ {31% ﬂ)Oa %9 1 F; to 1regt hglixp into th% h(glfcal ﬁbe)r 12 grl%{ls
the hehéaé?)ﬁ{}%eléagt%% I—u s- D- Phe- Arg-Trp-Pen) - (/?-Al a) 2- (A

Tr p- Pen) - Doc- Tyr - @
@ﬁ?ﬁ) h@g%f m?- &ﬁl@%ﬁge%m%tgl hght 1sgcont£olciled degendmg on)’ihe follglwmg

. .AG- N - H s- D- Phe- Arg- Tr p- Pen) - Doc-d y- (Ar g
six vanzjb?§' é? the Sv%glj:@t olor of the light emifted by the LED 14; (b) the density of
Ala H s- D- Phe- Ar g- Tr p- Pen) - Doc- (Arg) 5- G
the win Hgs(olgltlg)hghmﬁger 12; (c) the cross-sectional shape of the helical fiber 12; (d) the
Nl e- c(Cys- D Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - ( Doc)
thlcknesz oﬁ-g}qe h@cy%l;qré;,s(eﬁhn cglor g)d3lehditydf the dyes in the helical fiber 12; and
Ac- N e-c(Cys-D- Al a- H s- D- Phe- Ar g- Tr p- Pen) - ( Doc)
() the colorngd depyity)of a0y dyes Ar tp 8sd\NH2; or sheath 116. Although many of the
Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - (Docg,z (Arg)
variables m@ptrpe pre-gpf®lidlidd 2the BeriRtte o LthOyindities o Dthé BENCEY bV 1804k Be
/1 ?-Ala-D-Cys)-/-Ala-Tyr-Ay-(Arg)5-G n-(Arg) 3- NH2;
readily alierede- c(Cys-Hi s-D- (Et) Tyr-Arg-Trp-~-Ala-D-Cys)-/-A a-(
Arg)5-dn-(Arg) 3-NH2 ;
D- Phe-c(Cys-Hi s-D-(Et) Tyr-Arg-Trp-/-Ala-D-Cys)-/-Ala-G
ly-(Arg)5-G n-(Arg) 3-NH2;
D Phe-c(Cys-Hi s-D-(Et) Tyr-Arg-Trp-/-Ala-D- Cys)-/-Al a-(
Arg)s-An-(Arg)4-NH 2 ; _
D- Phe-c(Cys-Hi s-D- (Et) Tyr-Arg-Trp-j ?-Ala-D-Cys)-("*-Ala
) 2-Tyr-Ay-(Arg) 5-G n- (Arg) 3- NH2;
D Phe-c(Cys-Hi s-D-(Et) Tyr-Arg-Trp-/-Ala-D-Cys)-(/?-Al a
) 2-(Arg)5-d n-(Arg) 3- NH2t6
)I}Phe-c(QIs-Hi s-D-(Et) Tyr-Arg-Trp-~-Al a-D-Cys)-("-Al a)
2-dy-(Arg) 5-dn-(Arg) 3- NH2; )
D Phe-c(Cys-Hi s-D-(Et) Tyr-Arg-Trp-/-Ala-D-Cys)-(/?-Al a
2-(Arg)5-dn- (Arg) 4- NH2;
%}Phe-c(Q/s-Hi s-D- (Et) Tyr-Arg-Trp-"- Al a- D- Cys) - Doc- Tyr
-Ay-(Arg) 5-dAn-(Arg)3- NH2;
D Phe-c(Cys-Hi s-D-(Et) Tyr- Arg-Trp-/-Al a- D- Cys) - Doc- (Ar
)5-A n-(Arg) 3- NH2;
gI}Phe-c(Q/s-Hi s-D-(Et) Tyr-Arg-Trp-~-Al a-D-Cys)-Doc-G y
-(Arg)s-d n-(Arg?\ 3- NH2

[ Py — A e ri Al ~ O~ 0\ ~ /7 AN
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Ac-c(Cys-d u-Hi s-D 2-Nal - Arg-2-Nal -/- Al a- Cys) - Pro- Pro-
Lys- Asp- NH2; or
woeew(0dyR4 A u- Hi s- D- 2- Nal - Ar g- 2- Nal - Ai b- Cys) - PPoTRIS2006426621
s-Asp-NH2. Ot her peptides of the invention can be
G. SeyeneipBranplyy Bmpedifeit: Afiglr- TiaAmittif Tube Wit §Qe@idl Adjustment
usi ng synthetic procedures anal ogous to those
di0§6é]odad sgentreathylalyentiodatay €3 aGhewn InFIGROSEA and 10B, a
di scl osed specifically in the foregoi ng exanpl es, as
solenowkl 32 dohld be asgaau belEpréefihe héiidal fibel 8D IT8S sdvAdn@nGehBlary @& oBiment
| AVELANOCORTI N RECEPTOR LI GANDS BACKGROUND OF TH

130 hak WNighfTiriniHig: 16 & 58 Mavin\eebtn @efiid 158 6 B4 ?M%e to direct light
pepti des which are |igands of one or nore o

out thd BedeaROTR K 112! RGEﬁﬂ@B@n&te@hﬁ)meaﬂlQ 8f qompres ion, other th
pharmaceutical | y-acceptabl e salts ? ? aﬁ

solenofRf 1325404l SLaibIRRABI A #fiSorkfly, t&ﬁgem&égﬁ%tg 9ou;1‘c§§ employed

phar maceut i cal conp05|t|ons conpri sing

withouVBL ARG dnl e te%Elﬁn@s Jriid 1L1¥en(?ifo TR Hls%%x Yheegl%ed rgffecfor 134

mhlch are forned posttrans at1on process ng

could R B51A eng trsg)geeg%%gpbﬂﬁ@lo%ﬂ%% Al BGMcq LA M no aci ds

focesse asses of

i #IF BR8P R PRGN Bt O Ry mommer, e
87-317,
color (% C@%g?f tﬁ%%rﬁlge% ig I%EI{] {)e’:,_\z}.h[,eou%ﬁ ggsn* éage gné’a:antilysﬁxewug@g
h b f d
et o PSR LA #SBE AA l c

adr enal , testis, spleen, ovary,
10B, tfteﬁw Shigs ay X ‘?m *l?d‘lné’FFfe‘%?Pé?ﬂ Helst ?fw@e%ﬁamﬁh%EE 14 and
atro, , Endocrinol. 121:1900-1907
toward(ﬂi@‘é%Of ﬂh?dl&ﬁt ‘fl%l}ied 1P<>' thewagelength congeitiag gwtepigofihaisslizaigiber 12.
1992) Chhajlani, V. et al., FEBS Lett. 309:417-420
EI Qﬁ@i) };@gw@gresqent dystis wged, tbe h@cgll fibeCh2mill QB8En826 GBIt
1993) and Gantz, |. etal., J. Biol. Chem
even afpeg gheloHly 44 s3urped Qﬁgg@ )aftei\/gbwﬁ ocgOre pirojeqepifitlcbelsEID diglet source is
been shown to exhibit a w de variety of physiologica
placed aicth¢ {iceli pesnt phetefidétoprichBectansystah. of behavi or and
menory, affecting neurotrophic and antipyretic
H0QH9E r Aiddisipnad sdwaetapesasayalfef abtdineddytadeinpagkioahd ABe 051.t he
i mmune system Aside fromtheir well known effects on
adrenal cortical functions (adrenocorticotropic
H. EightrEremplarsEhithodimento highe! Tarnoayit s (el WaMhRiple Parallel
Woundg Hieliedl Fiieng hor none, MSH), nel anocortins have al so
been shown to control the cardi ovascul ar system
JHEO0L eEIGH. 1t AendrbiRgholwadt dghtiamnipiey eebatisentai40 Gavieg multiple
neur ohunoral agents including prolactin, |uteinizing
helical peitsni@né2, a4z ehihotpped withmidifesert Ravlgth cddvertihg Alaterial. The
Met hods Achi ev. Exp. Pathol. 15:167-199 (1991); De
multipl\helihal ddils @2, 62) 142 dthywsina in pReMel. 62: 977- 1059 (1982) ;
GQuber, KA et al., Am J. Physiol. 257: R681- R694
(1989); WalkerJ.M et al., Science 210:1247-1249
(1980); Murphy, M T. et al., Science 221:192-193
(1983); Ellerkmann, E. et al., Endocrinol. 130:133-138
(1992) and Versteeg, D. H G et al., Life Sci
38:835-840 (1986)). It has al so been shown t hat
bi nding sites for melanocqgrtins are distributed in
many different tissue types including |achrymal and
submandi bul ar gl ands, pancreas, adi pose, bl adder,
duodenum spleen, brain and gonadal tissues as well as
mal i gnant el anoma tunors. Five nel anocortin receptors
(MC-R) have been characterized to date. These i ncl ude
mel anocyt e- spedfic receptor (MJ-R),
corti coadrenal -specific ACTH receptor (M22-R)
nmel acortin-3 (MZ3-R), nelanocortin-4 (MA-R) and
nmel anocortin-5 receptor (MC5-R). Al of the
nelanocortln receptors respond to the peptlde hornDne

_____ . o, .
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Al is Ace, HN-(CH2) m C(O, L- or D-amno acid, or
deleted; A2 is Cys, D Cys, hCys, D hCys, Pen, D Pen,
wéem7/0087268 u; A3 is Gy, Ala, b-Aa, Gaba, A bpPCTUERI06026621
acid, or deleted Adis H's, 2-Pal, 3-Pal, 4-Pal, Taz,
L Nll]té EF‘I‘?W,P lgy 'ﬂiﬂbOd@ﬂel(tXLighXTﬁ’mmlﬁﬁlg 'Eulf}Whﬁ M 'lel\ﬁéhca] Fibers
W°“mb!ﬂzsmrate§eqtrq@s D-Bal, D X Phe, L-Phe or D-(Et)T
Dab, Dap, Lys, Om or HN-CH((CH
i&? 1 N( ﬁ!ﬁ?%)l)%@ed))l 2B gipw s niffhexetpNat emiddhadng 188havBigmultiple
D-I-Nal, D-2-Nal, D-Bal or D-Bip; A8 is Qy,
helical eplkr la? 62042, cagtadopsd with 2 diiirent wagelenghinsonvéiiag mdraCia)
-(O), or deleted; A9 is Cys, D-Cys, hCys, D hCys,
multiplpgelicarqils 2, 3ab2 Dappuhin serardty sectiddd i S Ace,
HN-(OHb) 1 -C(O), L- or D-amno acid, or deleted; Rl is
' -OH, or -NH2; each of R2 and R3 is |ndependently for
J. Tenth Feggmplary fsrabnsimentt ButbeShapedRadhe gr oup consi sting of
F &G—C3o)alky| (G Goj heteroal kyl, (G -C30)acyl,
Q@Z BiCalLR shapys a terc cxcaaplar lenbydiment 460 (o CBD) ladhl system.
(G - C30) acyl, substituted (G -C30)al kyl,
The fen%maektthrmné d6Q Igis 208ty shepadrod L &3 havirst thsrbrkitndl @@ 164 and a distal
C - C30)acyl, substituted (C2-C30)al kenyl, substituted
end 166@ apl m@qu&ﬁ&wmmﬁum thbdised erd Y46 GnC3D) @bk%bwn?@aﬁir
substituted aryl (G- R4 and R5 each is, I ndependent I y
positioneg fo @it Higltduta thegmesmaldnd (164 Oﬁ‘h@))ﬂﬂbl%}iﬁped (Sd5) 1o one variation,
b RE%%?&%Z¥;¥I (G%Cne&f§é£&n§;f C?)alkenyl
e bu s ikyandsle, A &elyda tio
- substituted (G -C4o0)al kyl, Igdét | thﬂdlér&gd tgég)l@%ﬂmdmd 162.
e helic @i fibQo) hiztdepainiky4 waﬁa\l&giﬂ Joﬁb&ﬁn )acyl,
substituted (C2-Cao)al kenyl / sub@t“f“?&?ed
(C2- Qo) al kynyl, substituted iryl (G -C40)al kyl
K. Eleventh dixietnplzast l«hﬁbddiliielﬁﬁbaﬁn\élsnab@ S]f%{ﬂ)l%é?y' sul fonyl, or
m(()27(3;lI—I)Szg{\ll—gQ drfn i's, independently for each occurrence,
ection dyﬁrmg’raﬂqn 1Bsistant getHaRendenidiald
occurrence, 1, 2, 3, 4 or 5; gg IS, |ndependeﬁFF§@§5ELED

lighting eﬁadnnsdraamgrreimcm or]shmihate'd dyé mirati&h. OﬂE a%yecttof Y% dye migration
i ndependently for each occurrence, 1, § gr

resistant@eomdetrydk sel¥@ion ¥Ban XAD tian ﬂa?@su@%‘iﬁa‘ll? um?(%% ?1? dqe:%trc}sg its

for each occur rence, H F ,

radiatiorsintegsiiyt patiesl. €47 1a/py t ut.ed
(C2- ilg% kenyl ,eX( %Mamkf/h%gﬂs o %@r‘%‘i@% ca ledabatwmg

pattern, %@gﬁl@ ))g E_ngéédgl t hagﬂt no( IE;@&\/WE al?a'i)}/e %ﬂ%&l&& |L1 ting,
U.S. LL(? Lzék()slss{llﬂml}tcﬂgg }ag%?ﬂuz 6&%@&70 iy falr%( \gﬁ?fo ghe wgqrt% Fqgéﬂ?y ﬁrom@,bout

-20 to +20qeglg):so )Rﬁﬁge\éerrgrg@ﬁﬁ% 1nfe&91§yc§rfu&<érﬁ§,ﬁat %o&kl_c&qg)dgp Wgﬂi(’)n exist

outsid @r 6 al kyl, substituted (G -Qo)al kyl,
e e sctllgtregtre G - Qo) heteroal kyl , substituted

enyl , bstjtuted (C2-C40
sub]st | e Utlgaﬁ%ﬁﬁ“(e vent 61%‘?{% arg’(emlb}’dl ) @g&R}ZQEMIghtmg system

. - C30) acyl,. ar G -C30)acyl, substituted
having a‘{ %P%o% g??haB?(%?iFB@t 5@%2%%% efrdicar oMy dpecifibaily, in
R3 is H (G -C30)al kyl, (G -C30)heteroal kyl,
(C2- C30) al kenyl, (C2- C30) al kynyl, aryl (G -C30) al kyl ,
substituted (G -C30)al kyl, substituted
(G -C30) heteroal kyl, subggituted (C2-C30)al kenyl
substituted (C2- C3o0)al kynyl, or substituted
aryl (G -C3o0)al kyl; (111), either A3 or A8 or both nust
be present jn said conpound; (IV). when A2 is Cys,
D- Cys, hCys, D hCys, Pen, or D-Pen, then A9 is Cys,
D- Cys, hCys, D-hCys, Pen, or D-Pen; (V). when A2 is
Asp or GQu, then A9 is Dab, Dap, Om or Lys; (V).
when A8 is Ala or Gy, then AL is not Nle; and (VII).
when Al is deleted, then R2 and R3 cannot both be H
or a pharmaceutically acceptable salt thereof. A
preferred group of conpounds of t he |nned|ate

= o o s AN~ ~ 1 n A A
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Ac- hPhe- c( Asp- Hi s- D- 2- Nal - Ar g- Tr p- Gaba- Lys) - NH 2;
Ac- Cha- c(Asp- Hi s- D- 2- Nal - Ar g- Tr p- Gaba- Lys) - NH2;
wéeeltoes§ Asp- Hi s- D- Phe- Arg- Tr p- b- Al a- Lys) - OCHPCT/US2006/026621
Ac- Nl e- c(Cys-Hi s- D Phe- Ar g- Tr p- Ahx- Cys) - OH;
this enfboRineent; (6 KEDI1 idkcRbRd AV IgrvE b Bubkadti B QS dorg MAdiddldn mten31ty
D- Phe- c(Cys- Hi s- D- Phe- Arg- Tr p- b- Al a- D- Cys) - Thr - OH

patterr3n Rhvente( @yorHbxgen@imBABodng dd; gF@es@&hﬁd laiecﬁi&)at‘ic;l;Mmsq}}the LED 14,
Ac- Nl e- c(Cys-Hi s- D- Phe- Ar g- Tr p- Apn- Cys) -

such a\he Wugriled BED- dds&ivled B ARkl B L
Ac- Cha- c( Asp- Hi s- D- Phe- ArgeTr papégggz; ¥§a)§eﬂqé—rlntheLED 14 and

ofied\biR
positi L?: ¥ Ié@lﬁﬂ?%ﬁ/’éd@g? 1n%rf£ﬁ§@%ﬁ%%ﬁi%@r%%§?m of the LED 14,

corresp%ﬁdﬁ:@% ﬁl(e'%ﬁtpreglloﬁ sﬁ%@%hﬁgg %p;ﬁ-;% t1!51¥ Sl)h_e gﬁ%c_?p 184 can be either

Ac-D-Cha-c(Asp-Hi s

a trans@%?tngp ﬂ'al_%ql{%%f?t rﬁ%ﬁ&aﬁ} 651%@ ﬁkrgd J&fﬁf’s %ély'%l n H—FHSIW pattern is

substaﬁ%}lgeﬂﬁo%&ﬁ eB_E)' 5%2&& mg%tﬂ% ?abag}ll‘% é}lm@qed The end cap
184 ca{iﬁfsﬂ)g gg t?v gte Fjﬂ]g cfﬁ‘rpg %pﬁlg I@ch j&fl%é:é% caqered on the
rad1at1§1 ax:ilil ?ﬂc{ ]%lé lgb%wg 9_#@ L@gl%d eg{d%Iag 1% 51'51 @qmeter of the fiber

N e-cC i s- D-2- Nal - Arg- 2- Nal - Cys) - OH;
s seledi %F%W{%fe s b D10 Phaaggin elgiye ijpsyityapany point in
Cys-D- Al a- Hi s- D 2- Nal - Arg--Bal - Cys) - OH;
thehelﬁél-tliltﬂeél “Pen- D- Al a- H s- D- Phe- Ar g- Tr p- Oys) - OH;
Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - OH;
s- D- Phe- Ar g- Tr p- Gaba- Pen) - OH  or
K. TW?&@“E"@“’@E% 33'\!9%&"39% Heliga) Filper Eneaseqin Lg%j'ﬂrmmttmg Red
t| cal t abl alts thereof. Mre
E Bl R srng Rl TRy & ﬁgﬁfmw@b@mg e invention,
ound of the faornmul

havmg AR E%ﬁgp C ¢ &ﬁléca& 2440d a@g]aihtéa.r%u% @d@gg ) Theelical fiber 12 is

‘QCRIW Cys-D- Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - NH2;
encasegy t smifjing rpgd %Lﬁh@emqttlgd &ﬂ@ 1@1)4 N}qgnﬁned by the light-
Ac-N e-c(Cys-D- Al a- Hi s- D-Phe- Arg- Tr p- Cys) - OH,
transmipfingnpd 1 é Qﬂsw@bm sympgeicplynfietripntgd Ferperdgm)ar @-he oxis. The light-
Ac- Nl e-c(Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Pen) - OH, or
transmiffiigrad & Bueandg clepr ercseaisring| Witk sdspest toHiGe b7, the dimaleend of the
preferred conpound of formula (1) is where said ‘
light-trensmgingiepdiis paifited hetapesirtomdfiect tAd light. Arg, D-Arg, Cha,
hCha, Chg / D-Chg, He, Leu, 2-Nal N e, Phe, D Phe,
[0976] Oa¢ oborditetyekidn (A ®illQY®, reddgnizO thaf\sdditioNd] dnfbodiments
D-Ala, D-Abu, D-Cha, Dlle, DLeu, DTle, DVal or
are possible etithdut ddfariting Fo the tedchBak of A8 te%er@ertéﬁaonE%r@hé\L%b &df the
D-(Et)Tyr; A6 is Arg or hArg; ];ls Trp, 2-Na Bp
claims Bhioh GsTlok¥. TTHs debliieti Yedehiption it paricl A1 t@sq)@
or deleted; A9 is Cys, i"D Cys, Pen or Lys; ﬁlﬁéﬁ&aﬂ )#rle

exemplaxdy eﬁ@b@ﬁ&ﬁt diSASHRd erdii? 1PNt PRinhARi1 ﬁ)q?ﬁﬁmhyrftanding, and no

selected fromthe group consisting o acy
unnecef3AGHBAEEH

p?gf err edﬁSloi‘a{%él%th/ee @%%‘Bf)g@g{%ﬁ%%bFoég%%%f?(:%onsw{l%]@ come obvious

conmpounds is a conmpound of the for mul a:

Ac- Arg-c(Cys-D- Al a- Hi s- D Phe- Arg- Tr p- Cys) - NH ;

Ac- D- Arg-c(Cys-D Al a- H s- DnPhe- Arg- Tr p- Cys) - NH ;

Ac- D- Arg-c(Cys- D Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - NH2;

Ac- D- Arg-c(Cys- Hi s- D- Phe- Arg- Tr p- Gaba- Pen) - NH ;

Ac- Ar g- c( Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- Pen) - NH 2;

Ac- Arg-c(Cys-D Al a- Hi s- D- Phe- Ar g- Tr p- Pen) - NH2;

Ac- D- Ar g- c(Asp- Hi s- D- Phe- Arg- Tr p- Al a- Lys) - NH2;

Ac- Ar g- c(Asp- Hi s- D- Phe- Arg- Tr p- Al a- Lys) - NHZ2;

Ac- Nl e-c(Cys- D Al a- Hi s- D- Phe- Arg- Tr p- Cys) - NH2;

D- Phe-c(Cys-Hi s-D- (Et) Tyr- Arg- Trp- b-Al a-D Cys)-Thr-NH

2; N e-c(Cys-His-D Phe-Arg-Trp-Apn-Cys)-NH. ;

Ac NIe C(QIS Hi s- DPhe Arg Trp Gaba Pen) NH 2;



A7 is Trp, 2-Nal or Bal; A8 is Ay, Ala, D Ala, b-Ala,
Gaba or Apn; A9 is Cys or Lys; each of RZ and R3 is
wondepesdent | y sel ected fromthe group consi st Pag/ustooklo26621

or provided that (1). when R2 is (G -Cd)acyl, then R3

to thosg skibd iarige 4t wjon rodvdéng tAR disslo&ys and he;nbeﬁlﬁadeSwﬁ&@t d&artihg from
phar maceutically acceptable salt thereof. Mre

the spipt @fsespeed tlefcldilmed invemibnat el y f or egoi ng group of
conmpounds is a conpound of the fornula:
Ac- Nl e-c(Cys-D- Al a- Hi s-D- Phe- Arg- Tr p- @ y- Cys) - NHz;
Ac-N e-c(Cys-D- Al a- Hi s- D- Phe- Arg-Trp- D- Al a- Cys) - NH 2;
Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe- Arg- Trp- b- Al a- Cys) - NH2;
Ac- Nl e-c(Cys-D Al a- H s- D- Phe- Ar g- Tr p- Gaba- Cys) - NH 2;
Ac- Nl e-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Apn- Cys) - NH ;
Ac-c(Cys-Qd u- Hi s- D Phe- Arg-Tr p- Al a- Cys) ~NH_;
Ac-c(Cys-d u-Hi s- D Phe- Arg- 2- Nal - Al a- Cys) - NH 2;
Ac-c(Cys-D- Al a- Hi s- D- Phe- Arg- Tr p- Al a- Cys) - NH 2;
Ac-c(Cys-D- Al a- Hi s- D- Phe- Arg- 2- Nal - Al a- Cys) - NH 2;
Ac-N e-c(Cys-D- Al a- Hi s- D- Phe~Arg- Tr p- Al a- Cys) - NH 2;
Ac- Nl e-c(Cys-D Al a-H s-D Phe- Arg-Trp- b-Al a-Cys)-NH 2;
Ac- Nl e-c(Cys-D Al a- Hi s- D- Phe~Ar g- Tr p- Gaba- Cys) - NH_; or
Ac- Nl e-c(Asp- D Al a- Hi s- D- Phe- Arg- Bal - Al a-Lys)-NH2; or
a pharmaceutically acceptable salt thereof. Another
nore preferred conmpound of forrmula (1) or formula (I1)
is each of the compounds that are specifically
enuner ated herein below in the Exanpl es section of t he
present disclosure, or a pharmaceutically acceptable
salt thereof.ln another aspect, the present invention
provi des a pharmaceutical conposition conprising an
effective anount of a conpound of formula (1) or
formula (I1) as defined herei nabove or a
pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier or diluent. In
anot her aspect, the present invention provides a
phar maceuti cal conposition conprising an effective
anmount of a conpound of fornmula (1) or formula (I1) as
defi ned herei nabove, or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically
acceptable carrier or diluent, wherein said conpound
is a selective nelanocortin-4 receptor agonist. In
anot her aspect, the present invention provides a
pharmaceuti cal conposition conprising an effective
anount of a conpound of formula (1) or formula (11) as
defi ned herei nabove, or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically
acceptable carrier or diluent, wherein said conpound
is a selective nelanocortin 4 receptor agonist with a
functional activity characterized by an ECso at | east
15- fold nore selective for the human nel anocortin 4
receptor than for the human nel anocortin 1 receptor
t he human nel anocortin 3 receptor and the hunman
nmel anocortin 5 receptor. In yet another aspect, the
present invention provides a pharnaceutica
conposition conprising an effective anmount of a
conpound of formula (1) or formula (11) as defined
her ei nabove, or a pharnmacegtically acceptable salt
thereof, together with a pharmaceutically acceptabl e
carrier or diluent, wherein said conmpound is a
sel ective nel anocortin 4 receptor agonist with a
functional activity characterized by an ECso at | east
17-fold nore selective for the human nel anocortin 4
receptor than for the human nel anocortin 3 receptor
an ECso at |l east 90-fold nore selective for the human
nmel anocortin 4 receptor than for the human
nmel anocortin 3 receptor, an ECso at |east 200-fold
nore selective for the hunan nelanocortln 4 receptor

I Y " . I - e o N



In anot her aspect, the present invention provides a
phar maceuti cal conposition conprising an effective
wanourosaié a conpound of forrmula (1) or fornul acius2o089826621
defi ned herei nabove, or a pharmaceutically acceptable
CLAIMS t thereof, together with a
phar maceutical | y-acceptabl e carrier or diluent, useful
What & @haima&@dstl at i ng bone net abolism bone fornmati on and
bone devel opnent. In another aspect, the present
| nventA pgntRk Ydiéle SoipMigy: Maceut i cal conposi tion
conprising an effective anount of a conpound of
f or mul gebenbi & 1ihRE e | ' Ve, . QI
o phar el R A inE R WIRELEE 6 PRBR: fig Bl
; ' q " carrier..or dilu
helicate Pt i e R LB N il i Aot Bber

(hﬁm4?§%&ﬂﬂgxﬁhﬁﬁh°| consunption, for treating al coholism
r for treating al cohol abuse. In a further aspect,

21 cona asAgifs i CRER Ry £Pe v tmertion R srpting ent of a
R R R R
it B RS e 9 S SUBEE B TP B i o

sel ecti ve . .mel anocortin 4 receptor agonist, or a
and a Pﬁﬁ%&%{lg’g grided by saidi A wilkba received by spid fijthplical fiber and
f ncgional activity characterized by an EC50 at | east
converieg to ehf ofppeoudeadet j ve for the human mel anocortin 4
receptor than for the human nel anocortin 1 receptor
the hihaHshtmesndenof plains 1rvdegin snid firsthaliealfibenfurther defines a
. .melanocortin 5 receptor. In yet another aspect, the
cylindiicahigtstintispate, tierebnmpbeFR iomsidsehittingfldD havingn Lightgmitting
_al cohol consunption is a selective nelanocortin 4
portion; adepheasein sy hESL ljighbemitipdportiocie podidalel withincaajl @l ielical fiber
salt thereof, with a functional activity characterized
cylindrippl iateriBCypecat | east 17-fold nore sel ective for the
human mnel anocortin 4 receptor than for the human
el an@holigliting 3ysten epéleim 2, HRCEN iR a bpamhp0idhabslitBiEand
sel ective for the human nel anocortin 4 receptor than

mixingfefamentiavingmpidd WAl ARLREd édd, &1 §RE 8RE £d andelEbrSReind being
| east 200-fold nore selective for the hunan

aligned il @G0 shidTird HeR6E Bb& sub@R SR BB IBBing portion and said first
mel anocortin 5 receptor, or an ECso %? Ieag p%dﬁ%??oﬁﬁ 8

helical WB&QrSREEEId Wighih id 1ibiR-d3M oA TR ﬁﬂé‘ﬁggosrlérhéht ﬁu{&&%Petao hereby
than for the hunan nelanocor§|n 5 receptor. I'n anot her
id lighBeRRtingt-8 nRki ' | | i f |
i QR 8 B SR 00 R L 35 By ns
. ' , farmula (1) or formula
light ofz alesié)ﬁﬂlggglgﬁ a4 ng‘écl}]sctﬂmy%g%gg% ouct): fheopetl eécf

ef1 ne erel na a‘pharfmaceutically
L@ f . f th f act .
R S S R IR R S
compreslin MR oF B p EFRHEE LecBion SoREEPes e cms

in need of such treatnent. In yet another aspect, the
present invention provides a nethod of eliciting an
agoni st or an antagoni st effect froma nel anocortin
receptor in a subject in ed thereof which conprises
adm nistering to said subj'ect an effective anount of a
compound of formula (I) or formula (I1) as defined
her ei nabove, or a pharmaceutically acceptable salt
“thereof. In another aspect, the present invention
provides a nethod of eliciting an agoni st or an
ant agoni st effect froma nel anocortin receptor in a
subj ect in need thereof which conprises adm nistering
to said subject an effective anount of a conpound of
formula (1) or forrmula (I1) as defined herei nabove, or
a pharmaceutically acceptable salt thereof, wherein

oy e
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pharmaceutically acceptable salt thereof. In another
aspect, the present invention provides a nethod of

waonadrlagizmg a normal i zi ng or honeostati c acti vPCY/US2®h/026621
as bone netabolism bone formati on and bone

of said Biést QLIRRNERr, Airel) diahdihg thePBreBRIAEHs BF tHR iR NI ARPESdolor and the
effect froma nel anocortin receptor by adm nistering

light of2fe &lcbRELIIFAnA TR 1t b h@ﬁgﬁﬁg@%t&ﬂ. formula (1) or
formula (11) as defined hereinabove, or a

ghar megetibiga! | thereof.. | ot he
aspect, the 5f%%%ﬁ?ﬁﬁﬁ%gﬂ??%ﬁﬁﬁ%%£$§£§9@“ﬁg?ﬂ§§né Fhas a base

o opect the firesen ovides 4 hrhod
porton R G T R ST ALTRC BBl 4 S P S e PR, ane

whereiff g6 iQhs PRl o ol B AIER Ric GBI 2000 Dl

ect roma ["anocortin recep

separ atl?g reﬁ%rFeglF z%\'*d]va;e ﬁl‘gtg)[fl(lljl%%ll‘ %g%rlqﬂg%gﬁ:ﬁ%%s&{ra%g re]?rﬂe%t éelpzuat%g said first
har naceuti cal.l ccept.able. salt thereof. In a further,
plunger 2SR Fpim 52 1) B56 PorgOResp ot beliet EopBHEPpefpreen seid
sel ecti nej a in 4 receptor agonist. In yet a
ﬁmtphwﬁ?ﬁﬁgwﬁg%ﬁgg?ﬂgﬁﬁﬁﬁﬁmPWWQBiately f or egoi ng met hod,
ghe cgﬂp@%nd of the_ caonposition useful for inhibiting
i coh hag aystamyef Glame, sberse saidscpaspiingsdesnant s adight-
receptor agonist, or a pharmaceutically acceptable
transmifing;tube, érrde‘égslpe,rewstlﬁ plinges esepbhsinclydesiavinegded shatbadenr threaded
by an ECso at |east 15- fold nore selective for the
shaft-rep¢iwing ni Faith bEBrbepapastioneeoapecind at hamerd@f saifh Hghtrtramsmitting tube,
.. melanocortin 1 receptor, the human nel anocortin 3
said threasle@d phadi-reggiving het churested mbiha otheoertd of s&id figitepmemittingtupe tsaid
anot her aspect of the foregoing nethod, the conmpound
first helisial fibes positipred iin the mterse ofitheflight-irmisinitiing e, ahidatvehded shaft
consunption is a selective nelanocortin 4 receptor .
rotationalffprecsived inrsaid thrbaieduleafiuteta aink yuiaonedpt abbad Salftadjacent one end
thereof, with a functional activity characterized by
of said Gust keGisal fiter Sueh stat dofationlod sdid tieeaded SRt afjast thd@nkp#EBRdn of
nel anocortin 4 receptor than for the human

said firsraélivabEier bhd1thd op@CspRdetetwan HeCGafhs AF sdieRst hPRaif el NOTr e
sel ective for the human nel anocortin 4 receptor than

for thg Hg%ﬂﬁ%] Cf@@hﬁff%%ht@, Rur@er 180 BRI oht- BhsFieifRe Bfement

S
| east 200-fo nmore sel ective for the hunan

positiondB bRRAE Bk biktdr ﬁﬂ!ﬁ@%&fgﬂ-ﬂ%ﬂi@i&é&mﬁ SJEM]@EFME%%IPE g}egxent

mel anocortin 5 receptor, or an o at

doped W‘Iﬁf@se@@ﬂdesﬁﬁxjeléﬁgtﬁgBm}epcﬁlgmLml anocortin 4 receptor

than for the human nel anocortin 5 receptor. In a

gurt e lﬁﬁﬁégystew f%ﬁf‘ﬁgg{fﬁhéﬂ;‘\é‘gg iaqighgx%‘eﬁ\g/ciztglegseletn?e%t use

of a therapeutica e un

pos LRI 4 SR R B0 B0 SILRETAS v SOTRHS
sic ST o S R SRR 0

treat a disease and/or nedical condition selected from
the group consisting of acute and chronic inflamatory
di seases such as general inflammation, inflammatory
bowel disease, brain inflammtion, sepsis and septic
shock; di seases with an autoi nmune conponent such as
rheumatoid arthritis, gou arthritis and nultiple
sclerosis; nmetabolic diseases and nedi cal disorders
acconmpani ed by wei ght gain such as obesity, feeding

di sorders and Prader-WIIi Syndrone; netabolic

di seases and nedi cal di sorders acconpani ed by wei ght

| oss such as anorexia, bulima, AlDSwasting, cachexia,
cancer cachexia and wasting in frail elderly;

di abetes, diabetal ogical related conditions and
conpl i cati ons of diabetes such as retinopathy;

neopl astic proliferation such as skin cancer and
prostate cancer; reproductive or sexual nedical

o s s o o o s . o




HOBt: 1-hy droxy-benzotriazol e MBHA

4- met hyl benzhydryl am ne Mrt: 4-nmet hoxytrityl NVP:
woknwetoagi2pyrrol i done Ot Bu oxy-tert-butyl Pbf: PCT/US2006/026621

2,2,4,6, 7- pent amet hyl di hydr obenzof ur an- 5-sul f onyl

By Br oPhe lighting system of claim 1, further having a second helical fiber havine a

bronmo-tris-pyrrolidino- phosphonlu&%exafluorophosp at§

diamet¢rBhiat i largder thah We dTdnterlof kdid BRE E’eﬂﬁéhlsfiﬂeﬁ @ﬁd 1Bnd hARY Ar:t
trityl TFA: trifluoro acetic acid T

positioticeitat @uimtany bfi¢rie0 aoby @ik Hid ﬁf&f'ﬁ@?&@lfﬁl}ép QQ Q%QH ﬁ%\lﬁﬁ:taﬁﬁl%er% being

benzyl oxycar bonyl Unl ess ot herw se |nd|cate

doped ®iXig & pdchad wateld dﬂn(r&ﬁﬂ% Iﬁ%nﬁ TdulR 1ffh gorn?ﬁ Jn; qny light emitted by

abbrevi ati ons anlno acl

said LH_JDNﬁi_H Mﬂ@o@h%&%p@%pg&%ﬁ)ﬁﬁ%e ﬂf%s gg said sleg?nd helical fiber, and a

e SRS 1S SO s
ﬁbaumﬂﬁxmggehg;m%go§gﬂ$ﬁr L@ ring system For the

N-t er m nal m no aci t he abbrevi ati on stands for the

%% r K“Cie*ﬁ‘é(': fg&{/ﬁgg B—TS%% %?alggéghge%s%g_h@@ %bcmp(fiﬂher defines a
cylindnl:ﬁql'g&?cgr &%a%&g\%kfrgllﬁg?l&ﬁ% S &S g—egl@%%igﬁglgtﬂ:ng %—p:ggt Wgt)ng

al.t er nat s-D- Al a- Hi s- D- Phe- Ar
portion, ag Vi Saﬂ%’éfi’lc’ilﬁ@ oG BOHOR & TSI HISitRS SH A Pelisal fber
-Cys)-" or "-cyclo(Cys-Cys)-" denotes the
Cﬂﬂwn?@?ﬂ@?ﬁﬁgg -C(CyS-Peli)-" or '-cyclo(Cys Pen) - "
EFnOtfﬁ}t|13 structure: "-c(Asp-Lys)-"
: cy A 5(lgkpng system of glaira l 8 b8 havingie cur @apedolcght—bollectmg and
.. %»to R'-C(O) -, where R'" is H, alkyl, substituted
mixing %}FIR t aﬁ‘@&érﬂ@ﬁl 2 claseh §pd. PR dndtand aninkeyior amh uehlyding
substltuted al keny I aryl, alkylaryl, or substituted
aligned gripliy witlhy paid frs h@@ah fibgt igh éhjlt bard LHB lxghhﬁmaingfmmnml, gaidfirst
a particular enbodiment as "Ac". "Alkyl" refers to a
helical fihr ead saithsgrond belisaldtat @e mcngedawﬁhmrsaﬂtbwgbt-@alé&lﬁig aall efi%ing
where nultiple carbon atons if present are joined by
element giterigrardapwtierebyTdael lighkyollchtsyy DdaniRg eBhRHCcoMBMs BRI mixes both
straight-chain or contain one or nore branches or
the lighteyf elfirg cgloguipslight bialseoondatolor) and kgf 185h6 of Dthaf oK %hd 85QWhe
wherein one or nore hydrogen atons of the hydrocarbon
mixed lightouptharperseddst i t uted with one or nore hydroxy
radi cal s, such as hydroxynethyl, hydroxyethyl,

1Ry dr Ghy mgmmg systBiQF epsbp Ut )ﬂlrth hysih ﬁ-ﬁﬁéei( }{'né/
hydr oxyhexyl and the li ke. §ubst|tute +ﬁ beuml ﬂm

compresion 8Nsaad st haMIgl tjef) aﬁ@@m@ﬁns@é&ﬁ&g%ﬁ%rtﬁegc%%g?ésgnﬁ oPlaid &1 secohd

hydr ocar bon group are repl ace

helical fﬁ;@xb %rlaﬁ}tﬁﬁﬁg.sthé %h?t?}l& Sfioﬂeﬁ gﬁgcﬁ FJ&w%!éﬁ’ He kt)t?rg%:?s Ihg% d1e ical fiber

hal ogen, ori ne

and the %F?@o\mré %;éce béaa»?%l t§gtu:rfd)'f‘>in§ y?cﬁgg'ﬁ%ﬁgﬁ% tﬁea%)yﬁgangng

substituted with one or nore substituents sel ected,

i ndependently for each occurrence, fromthe group
consi sting of hal ogens, -CF3, -OCH3, -OCF3, and -(CH)
OCOOH . In different enbodinents 1, 2, 3 or 4
substituents are present. The presence of

- (CH2) 0- 20- COOH resul ts igy the production of an alkyl
acid. Non-limting exanples of alkyl acids containing,
or consisting of, -(CH2)o-20-COCH include2-norbornane
acetic acid, tert-butyric acid, 3-cyclopentyl
propionic acid, and the Iike. The term "hal o"
enconpasses fluoro, chloro, bronmp and i odo.

"Heteroal kyl" refers to an al kyl wherein one of nore
of the carbon atons in the hydrocarbon group is
replaced with one or nore of the follow ng groups:

am no, amdo, -O, -S- or carbonyl. In different
enbodl nent s 1 or 2 heteroatorrs are present.

Y [T 1

e, .



The final capping step was done by shaking the resin
Wi th acetic anhydride (40 eq, 2.0 mml) and DI EA (20
weageo7ho®2zemol ) in DMF for 1 hour. After washi ngCwiusSm06/026621
DMF, the resin was treated twice with a solution of
the peiz@ftagre bf tp light dfalnofirktldd iy, Dhdipti B RYFecoB@6dlod, Eﬁtﬁﬁag%%ﬁt of the
| asting approxi mately 30 minutes, to renove P
third colopetpitiod b theldyg&bddi ne si de chain. The fornyl group on
the side chain of Tryptophan was renoved by shaking

vaist h afhgqghﬁﬂgcyg,s@ﬁlo]ggfgqﬁwanol am ne/ 15% water/ 70%
DMF twice for 30 m nutes per shaking. The

pept i dfrfisiad WAS MRS [E’flfrt? IE%MFE PQ&M
under reduced pr egsure T I na %IQQ vage n%ldgrmo'll ne by
ha&Eélraﬁ&@E #iB4 BER ! of HF contai ni ng
mee nmL of a(r;n solce an &gﬁs re&1%ggﬁ%go ng) at QOC for

7 5 m RS sa'fch of g(ﬁﬁSYlﬁ? hh@éoregress?% otf rFEgclil %ﬁt&gﬁcal fib er

resi due was was

incmdﬁ&;f{r&q%ﬁgn S“{‘Eﬁlggl ueous e%hﬁ%%‘ial Wi‘égeﬁ Hﬁﬁf‘?%gec(gwed within said

o AP B B s
€] hb . Th

e B A B e

of sal ut i. on. ver 40 mnutes) at a flowrate of 10
portmnrﬁf‘?irsr‘i“ﬂﬁylé“ Ilﬁ &haM = wat er contai ni ng 0. 1% TFA;
Sol ut| = acetonitrile containing 0.1% of TFA).
Fr act ﬁ‘?n\ﬁé’rdem%%'{s PE b esHnghg compissian ofsaidredopd helidal fiber
PLC. Those containing pure product were conbi ned and
mclud@ﬁ Epene higirangmiffigeiebsands. tubukyy phinger shidingly reodivad witsn said
obtained. Yield was 8.9% Purity was 94. 5% based on
second gﬂb?%“ﬁ@&ﬂ“&-ﬂb@ seidapspnil § ghtet apgnititngdpbepositasd around said second
. ectroneter (MS(ES))S anal ysis gave the nol ecul ar
helical ﬁgq:rg:mid secondizegics fibenpaaiiora@iietweenissitl [Febasapatibatgkaid tubular
nol ecul ar wei ght of 1148.3). O her peptides of the
plunged. nventi on can be prepared by a person of ordinary
skill in the art using synthetic procedures anal ogous
6. t hdbelighting spsen ofjciniar i3], Witerbiarsaid metudar @ LR 10k aléhgitudinal
t hose di scl osed specifically in the foregoing

slot for@Xawing @sppoRtstrueue tb beted AN dsid daphe tige- &aﬁsrﬁﬁﬂgecﬁbé d said
and 1 B. O her peptides of the invention can

first light-tepeméatndybaid@i&an halfl saa g ﬁ% tﬁﬁéﬁﬂmﬂg@uﬁaﬁ aixed position.
usi ng Synt heti c pr ocedures ana ogous to those

ds.scl Dﬁ@?}ﬁﬁ@@f@éﬁ ¥f d18hEl, AgeMeyaRd/ or to those
ose

di scl specifically in the foregoing exanpl es,

as
were § Reoigf 'Hgﬁ@@%m%}?é I%E]ﬁger QVII Q%t%gl WAVe %{3 ﬁan h&h-e

fol |l owi ng exanpl es can

e R S SRR AT e i g %%ﬁ?a} Sperypd
ﬁg m: %ﬁ@% @’g@tﬁﬂgéi"%i&h@f ﬂflgl_n% ghtﬁ%[l} ﬁ%é ;‘Eﬁ@d said first helical

o 3 1051 Yo BeBRE: At Bl B i B
D- Phe- c( Cys- Hi s- D- Phe- Ar g- Tr p- Gaba- D- Cys) - Thr - NH2;
Ac- Nl e-c(Cys- Hi s- D Phe- Arg- Tr p- Apn- Cys) - NH 2;

Ac- Nl e- c(Asp- Hi s- D- Phe- Arg- Tr p- Apn- Lys) - NH2;

Ac- A6C- c( Asp- Hi s- D- Phe- Ar gy Tr p- Gaba- Lys) - NH2;

Ac- D- 2- Nal - c(Asp-Hi s- D- Phée- Ar g- Tr p- Gaba- Lys) - NH 2;
Ac- Nl e-c(Asp- Hi s- D Phe- Arg- Tr p- Gaba- Lys) - NH 2;
Ac- Nl e-c(Cys-b- Al a- Hi s- D- Phe- Arg- Tr p- Cys) - NH2;
Ac- Nl e- c( Cys- Gaba- Hi s- D- Phe- Arg- Trp- Cys) - NH 2;
Ac- Nl e-c(Cys- Al b-Hi s-D- Phe- Arg- Tr p- Cys) - NH2;

Ac- N e-c(Cys-G y-Hi s-D Phe-Arg- Trp- Cys) - NH 2;
Ac-N e-c(D Cys-Al a- Hi s- D- Phe- Arg- Tr p- Cys) - NH 2;
Ac- Nl e-c(D- Cys-D Al a- Hi s- D- Phe- Arg- Tr p- Cys) - NH 2;
Ac- Nl e-c( D Cys- b- Al a- Hi s- D- Phe- Ar g- Tr p- Cys) - NH2;
Ac NIe C(DQIS Gaba HIS DPhe Arg Trp QIS) NH 2;




Table AN THE UNI TED STATES PATENT AND TRADEMARK
COFFI CE Non-Provi sional Patent Application under 37
wQ2607R08724. 53(b) for LED LI GHTI NG SYSTEM W TH PEL/US2106/026621
FI BER FI LAVENT CROSS- REFERENCE TO RELATED APPLI CATI ONS
emit lighoBo/lg ardwbstpntedle mhifarppintessityl @ brighta¢saorpiraatitgyncon lighthe in
Provi si onal Patent Application Serial No. 60/697, 781
the shapé dfedomid. Jul y 08, 2005, the entire disclosure of which
is incorporated herein by reference. BACKGROUND OF THE
|1 5IVENThe g Htin § Ok end bEclgimeISe Wherkin\sgid lighdifetiag BSusin@ has:
light-emtting diode (LED) |ighting system having a
hel i catisk-siped tdpirtRereitimembeERSling d 8P p¥ioH R an BRI Bned
resistant, high-intensity LEDs, have shown great
by the tofoadHl EghtitRméhRe hahwrastied i n repl aci ng conventi onal
tungsten filanment |ight sources. Nevertheless, a
pr obl gn¥itdped - ' ' Yhkok i
Bl or et o Pot R P Pl il Fopening
defined 3 SRRl gk Fap il whdb SO TRTED (A3 G et h gpegine
- [ L.cation Serial No.
damkﬁ%%f%@%?ﬁ%%?£%ﬁ%gﬁﬂg§§£§f§%h%%2orporated in their
tir . ' i.s reference,. illymnation . .
5001 c g E LY ol i o VBB SFi i e is exivte for
d

. g sphorescen s,. th all owi ng for enission of
a¢uﬂuﬁﬁgﬁcmﬂﬁ&%%?éﬁgmgﬁgqh%ﬁ%ﬁ%Fmordinarily be achi eved by

e o EDs. al one without .sjgnificant increase in cost
x' cdﬁﬁh@%ﬁp§s quﬁgh??ﬁhl OBRTEEEi ce. However, it
is further desirable to.easily be able to adjust the
col or? @H‘%lnﬁ‘gs%ﬁﬁ‘&miﬂ?smoé‘ WK 813E 7 lpastr porigr okspid lighi
[ 0004]. Addjtionally, fluorescent dyes will mgrate in
transmiljing 3ol is sty o RA ISR helige] terepilight-AREmifiing (e Hasinge proximate
illumnation field will cause dyes exposed to a higher
end and gdigiplgndyandy vi brate and become "hot,", which then
causes the dyes to migrate away fromthe higher
i nt ensfeflgctpirapping paid distat ¢nd of yaid lightraasmwittingwedr esul ti ng
color emtted by the LED / dye systemw || change.
Thus, whareip saifl lEDhie p tetegittingl [ED positmded ® it Blit mto stid
dye mgration in LED / dye systens. BRI EF SUMVARY COF
proximateiend MENTIgONT B30 Ehe Mdese needs, and others, are net
by the invention. [0006] Cenerally described, the ,
LV enThedighiisg systenpditclaig 18ywhetein s4id light-thgs@itfihg B4 is made of a
helical light-transmtting fiber and an LED. The first
light-schtedring &datdrialifol optically Bduplihdghid fildeHelical AbepLGali iight-Rarlsinitihe
wavel engt h converting material and defines a helica
rod. axis. The LED has a light-emtting portion for
emtting light of a first color. The LED is aligned
2ui al Te Wntifls §Y3Rnd b cBlimN8! fufifdr hiiRgr such that a
portion of any light emtted by the LED will pass
thro : : - [ 1St
ol | ooy PRl Sl S ARG S AL AR A ol ol df Shid v
: , Dwll be received by the first helical fiber
hehaﬂ%%%z%gnverted to light of a second color. [0007]
According to an aspect of the invention, the first
helical fiber defines a cylindrical interior space and
the LED is a side-emtting LED positioned with the
l'ight-emttingportion insihge of the first helica
fiber interior space. The systemfurther has a
cup-shaped lightcollecting and m xi ng el enent having a
side wall, a closed end, an open end, and an interior
area. The light-collecting and m xing elenent is
aligned axially within the first helical fiber such
that the light-emtting portion of the LED and the
first helical fiber are received with the
lightcollecting and m xing el ement interior area. The
light-collecting and m xing el ement collects and m xes
both the light of a first color and the light of a

S . " - o




previously described, but further having a small
light-transmtting el enent 42, such as transl ucent
woapw/oogr2second fiber, or a light-transmtti ngPComS2@at026621
shaped el enent (as shown), doped with a different
wavel enigt matbmgéhuid filfingtieanidtetwea isiil otesiRA0WAG sAd light-
outer portion of the light-transmtting tube 28. In
transmiieg, rotl lier optigpity couping Baitl tirdt GelkdaBARA to i RGRraARAIE od.
degree of adjustnent of the color of the mxed |ight
@ilr ec Thellighting 6Fstéo6f @Ea £ wilerdH 2id itt] is bulb-
Iight-collec?i%g and m xi ng eIenenskﬁg#mg?m%ﬁ%F§JSbe
shapedExenpl ary Enbodi nent: Light-Reflecting El ement Around
Interior Surface of Light-Collecting and M xing
Ebememhe {i@@i{nig];ys%n%miﬂm, Al chppipps @ third
exenpl ary enbodi nent 50 simlar to the system
descr b g thaR s QU AR tiond - 41U
further glgcavi ng alig h%o-g{ﬂlg?%%%tc ﬁhgt aéljreg ?rtrebgqo'%‘lé§ °f§6‘8 Elgété

transmi@t_hfgit@lﬂaig’fnsfd_@fof&@&ﬁl\éghe?i?ﬁqﬁbep coating of paint, or the
i Ke, containing a different wavel ength converting

e PG . B0 HOSDh s o

R L e A .
e o L 0 B Sl S0P O R 5 g
e B Tt oLy b iy e

Iihtinlsigthting system As shown, simlar to system descri bed
EDE S5 Bnj unction with FIG 1 and FIG 2, the exenplary
kED I qtipg system has a first helical fiber 12, an
=p 14° Iighiigsystempof slaig 2. whareip saith meeusrafedivstingthofonyression
. first helical fiber 12, and a |ight-collecting and
of said Hstheligaldiberis asolemidionever, the exenpl ary embodi ment of
FIG 5 also has a second helical fiber 62, and a neans
6 of Thedjchting sygtemind claimBR cvghamowprititea secahitlinallighal
fiber 62. JOQ46] The first helical fiber 12 and the
transmigiag Sher doped with 2 piched werelength doovérting ghittialans mittitd efical light-
fibers forned in the shape of a cylindrical coil
transmitgipg figgr dopedredth x thitdoveyviength teregimgantkriag lshid drst hb el 62,
has a dianeter that is larger than the di aneter of the
second lidlicgltfibler knd third helivat file? beihb evostd PIpArdiel dré@ld sﬁidb%ht—é%lshﬁtﬁng
posi tioned around and is aligned coaxially wth the
tube. first helical fiber 12. The first helical fiber 12 is
doped with a first wavel ength converting material, and
1%he seelpmiheliealortiahens G &9@%@. ' Oht-
maveleng?h converting nafg%FE%? [ 04f%h%ﬁgﬁf%%@§§g?§
transmitéthg b dsp&Bwiaa §dcb . | } | iifA%hetical 1i
po%;ti on g 1 and a ﬁ?ﬁg&%@ﬂ%@‘%ﬁ%ﬁaﬂ% %ﬁﬁﬁlagl clical light-
transmitBAS fibdrAB i . | e D dalded Etdpn. 2, 1 s
R tﬁ% ‘@3? Eihtrlmﬁclr t|ri ?Jégflg‘?%ﬂt’ lé‘?lﬁ’%?“gglﬁ‘é’%élag S B@Va{ e
first helical fiber 12. Since the second helical fiber
62 is positioned around the first helical fiber 12,
the LED 14 is, therefore, also positioned within the
cylindrical interior space defined by the second
helical fiber 62. Also shown are electrical |eads 68
for supplying power to thg LED 14, and a backing pl ate
70 that acts as a heat sink for dissipating heat from
the LED 14. [0048] The neans 16 of adjusting the
conpression of the first helical fiber 12 includes a
first light-transmtting tube 28 and a cylindrica
pl unger 72. The inner dianeter of the first
lighttransmtting tube 28 is larger than the dianeter
of the first helical fiber 12, and the outer dianeter
of the first light-transmtting tube 28 is smaller
than the dianeter of the second helical fiber 62. The
first light-transmtting tube 28 is positioned between
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-20 to +20 degrees. However, radiation intensity
gradients that could cause dye m gration exist outside
wohod7vesentral region. [0074] FIG 15 shows aRCT/US2006/026621
el eventh exenpl ary enbodi nent of an LED |ighting
second B¥/5da€ f[b&@éﬁdﬁﬂircﬁliblibﬁ@b@ﬂbeix%o\d&ﬁﬁ'iﬁ bépaett feddns @louhd L&A light-
182, and an end cap 184. re specifically, inthis :
transmi@fRadbdrent, the LED 14 is selected to have a
substantially uniformradiation intensity pattern in a

08Nt 1 ghe iGN RyLxh @ﬂzg‘iai Aekin 28 088 Bgsee?eb%%g F%dé&t{&%gattem

radi ati on axis” of the LED 14, such as th

having gg%ﬁsﬁxpé&u%h@gﬁn ar-gl?l‘ﬁi {HE gadﬁaﬁtgﬁ %}?ﬁé oi‘ Shid® ,evghefr if? g’ii& @ t helical

14 and positioned suc I'ts edges interse
. - L atd.on. it ' . .of th ED 14,
e S O L SR IR R R, 1

' i but .184 be. ei .
T I e e ——
.S th diati i_nt ity. ttern.i bst anti al |I.

o i) D55y S L P BBE S RO S PPl bon
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i.s mnimzed. The end cap 184 can al so be a
such thiga el ok cHrats i At AT o R ER of gad |-ED, S dlmeter
..centered_on the radiation axis of the LED 14 between
of said {%ﬁé L@EBF fber ﬂwtﬁd{fégéﬁat tg%fﬁ 151lg5p thapypdenyperpsat ghangs inyrplative
) fiber is selected such that there is there is | ess
Intensity ghany.poiniay fabivghelical ibftat i ve intensity at any point
in the helical fiber 182. K Twelfth Exenplary
Efrbodi hehghtingsysteame! qitel, fiEthenlaving atight-transmitting rod encasing
) Li ght-Transmitting Rod [0075] FIG 16 and FIG .17 show
said firgh heligal fiber, sidclight-frensmatiipe tidramd said ffirst elidahfileantaliged co-axially,
___having an LED 14, a helical fiber 12, and a
said light-tgpmsmitfingindibaving g proginaid end, FherelnehidddiD fsiadey-crbRtingLED
encased in the light-transmtting rod 112. Light
positioredite tmi light inteesaid B ximate sndafishidrietit-tynstrtting rod.
lighttransmtting rod 112 and will be symetrically
28.st r Theligdinp eyspeanel otaiine®7, whertineaid tight-trabls@itting rod further has a
lighttransmtting rod 112 can be clear or scattering.
distal eM havingeskghtirefleotiy doatinkfor iehectiigSighl ba€k tht®$aid Mght-transmitting
light-transmtting rod is painted or taped to reflect
rod. the light. [0076] One of ordinary skill in the art
will also recognize that additional enbodinments are
possi bl e without departing fromthe teachings of the
present invention or the scope of the clains which
follow. This detailed description, and particularly
the specific details of the exenplary enbodi nent
di scl osed therein, is given primarily for clarity of
under st andi ng, and no unnecessary limtations are to
be understood therefrom for nodifications wll becone
obvi ousto those skilled in the art upon reading this
di scl osure and may be made wi thout departing fromthe
spirit or scope of the clainmed invention. CLAI M5 Wat
is clainmed is: 1. Alighting systemconprising: a
first helical light-transmtting fiber formed in the
shape of a helix, said first helical fiber being doped
with a first wavel ength converting material, said
first helical fiber defining a helical axis; and a
light-emtting diode (LEDyshaving a light-emtting
portion for emtting light of a first color, said LED
aligned axially with said first helical fiber, such
that a portion of any light emtted by said LED w ||
pass through the open space between the turns of said
first helical fiber and a portion of any light enmtted
by said LED will be received by said first helica
fiber and converted to |ight of a second color. 2. The
lighting systemof claim1l, wherein said first helica
fiber further defines a cylindrical interior space,
wherein said LED is a side-emtting LED having a
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