MULTI CYCLI C AM NO ACI D DERI VATI VES AND METHODS OF
THEI R USE This application clains priority to U S
w@aioe0870appl i cati on no. 60/ 754, 955, fil ed DeceP@BEUSRD6/048261
2005. 1. FIELD OF THE I NVENTION This invention rel ates
to multicyclic conpounds, conpositions conprising
them and their use in the treatnent, prevention and
managenent of di seases and di sorders. 1. BACKGROUND
The neurotransmtter serotonin [5-hydroxytryptan ne
(5-HT)] is involved in multiple central nervous facets
of nood control and in regulating sleep, anxiety,
al coholism drug abuse, food intake, and sexua
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al. kyl -heterocycle, aryl, or heterocycle; I'S
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am no, cyano, hal ogen, hydroxyl, or optionally
substituted al kyl or aryl; edch R5 is i ndependent |y
hydrogen or optionally substituted al kyl or aryl; and
nis 0-3. The invention al so enconpassed conpounds of
formula Il: Il and pharnmaceutically acceptable salts
and sol vates thereof, wherein: Ais optionally
substituted cycl oal kyl, aryl, or heterocycle; Xis a
bond (i.e., Ais directly bound to D), -0-, -S-,
-C(O-, -C(R4)= C(R4)-, -C(R3R4)-, -C(RC=C(R4)-, -C
C, -N(R5)-, -N(R5)C(ON(R5)-, -C(R3R4)N(R5)-,

-N(R5) C(R3R4) -, -ONC(R3)-, -C(R3)NO, -C(R3R4) 0O,
-OC(R3R4) -, -S(R2)-, -S(R)N(R5)-, -N(R5)S(®) -,
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Exanpl es i nclude benzo[l, 3] di oxol yl,

2, 3-di hydr o- benzo[ |, 4] di oxi nyl, cinnolinyl, furanyl,
whywansoiuayl , norpholinyl, oxetanyl, oxiranyl, PCT/US2006/048261

pi perazinyl, piperidinyl, pyrrolidinonyl,pyrrolidinyl,

tetrahydrofuranyl, tetrahydropyranyl,

tetrahydropyridinyl, tetrahydropyrim dinyl,

t et rahydr ot hi ophenyl, tetrahydrothi opyranyl and

val erol actanyl. Unless otherw se indicated, the term

"heterocycl eal kyl" or "heterocycle-alkyl" refers to a

het erocycl e noi ety bound to an al kyl nniety Unl ess
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iy ltyolRTRUALAL ACBUALITRE SHbe GBe TS Ry Eboa withone
or ‘PWée &5? eadb elampnts. o tsee@cbbarmanmoyl is fignorled §W ke waveguide
Publ i shi ng, Easton PA: 1995). Unl ess ot herw se
i ndi cated, the term "potent 2PH inhibitor” is a
conmpound that has a TPH _I C 500f |ess than about 10
nmM Unl ess ot herwi se indicated, the terns "prevent,
"preventing” and "prevention" contenplate an action
that occurs before a patient begins to suffer fromthe
speci fied di sease or disorder, which inhibits or
reduces the severity of the disease or disorder, or of
one or nore of its synptons. The terns enconpass
prophylaxis. Unl ess otherw se indicated, the term
"prodrug" enconpasses pharmaceutically acceptabl e
esters, carbonates, t hi ocar bonates, N-acyl
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of compounds having one or nore chiral centers that do
not specify the stereochem stry of those centers
WE@nmoNgAMes pure stereoi somers and m xtures theP@DiIS2006/048261
Mor eover, any atom shown in a drawing with unsatisfied
val ences is assuned to be attached to enough hydrogen
atons to satisfy the valences. In addition, chem cal
bonds depicted with one solid line parallel to one
dashed |ine enconpass both single and double (e.g.,
aromatic) bonds, if valences permt. 5.2. Conpounds
This invention enconpasses, inter alia, corrpounds of
mg%élgg gﬂ\l} gitwee géc g:é)gg{b@rvﬁgﬁéﬂcbﬁt%g ry%t%C?FthaPrlel? ma?ena% along sidewalls
ofdhp st leasttang tegpehoal kyl , aryl, or heterocycl e; Xis a
bond, -G, -S-, -C(O- -C(R):, =C( t)-, -C(R3R)-

i = GG, N(R5)-. -N(RB)C(ON(RS)-,
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‘%8%%}‘9'“ fﬁ fouie 40 - _C(R )=, (R4)-, -C(R3R4)-
[0ATERO=C( Fﬂl}gure 66 eG*leW ON(HEB)ag,merﬁxleﬁglﬁé @)sleRE)ai a processing stage
subgéc%?‘n )A%B?Ar i RS) (R3R4) -, - ONC(R3) -, -C(R3) NG,
¢ RBR 4)-, -S(O2)-, -S(02)N(R5)-
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ete
°fﬁ9ﬂ¥5bq g? %fﬁggan1no cyano, hal ogen, hydroxyl or
[a920] onal I iggneistis tavievdofahk ylagnigdt oisfiguyela egewn ath b&)cy;ssing stage
suBSBdifent fa/tﬁgpoff,gg{eofgen hydroxyl, or optionally
substltuted al or aryl; R5 is hydrogen or
optionally substltuted aIkyI or aryl; and n is 0-3.
Particul ar conpounds are of formula HA): HA Wth
regard to the formul ae disclosed herein (e.g., 1,
1(A), Il and H(A)), particular conpounds include those
wherein Ais optionally substituted cycloal kyl (e.g.,
6- menber edand 5-nenbered). In sone, Ais optionally
substituted aryl (e.g., phen?l or naphthyl). In
others, Ais optionally substituted heterocycle (e.qg.,
6- mrenbered and 5-nenbered). Exanpl es of 6-nenbered
het erocycl es include pyridine, pyridazine, pyrimdine,
pyrazine, and triazine. Exanples of 5-nenbered
het er ocycl es include pyrrole, .-imdazole, triazole,
t hi azol e, thiophene, and furan. In some conpounds, A
is aromatic. In others, Ais not aromatic. In sonme, A
is an optionally substituted bicyclic noiety (e.qg.,
i ndol e, iso-indole, pyrrolo-pyridine, or napthylene).
Part| cuI ar conpounds are of the for rrul a: vvherel n: each



Sonme are of the fornmula: the substituents of which are
defined herein. Others are of the fornmula: the
waamsnstowent s of which are defined herein. O hRPCBUS2006/048261
of the formula: the substituents of which are defined
herein. O hers are of the fornula: the substituents of
whi ch are defined herein.Referring to the various
formul ae di scl osed herein, particular conpounds
i nclude those wherein both A and E are optionally
substituted phenyl and, for exanple, Xis -0, -C(RsR
)O, or -O(RsR)- , for exanple, Ris hydrogen and R
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nDre speC|f|c enbodlnent does not enconpass conpounds
di scl osed in international %tent appl i cati onWD
05/ 061466. 9) Wen E is optiOnally substituted phenyl
(i.e., Eis phenyl optionally substituted with
noieties in addition to D and the - [CH ]n- noiety), D
is optionally substituted phenylt (i.e., D is phenyl
optionally substituted with noieties in addition to X
and E), nis 1, and Xis -OCH 2- , Ais not phenyl. In
a specific enbodiment, when E is neta-(optionally
substituted phenyl) (i.e., Eis phenyl optionally
substituted with noieties in addition to D and the
-[CRy n- noieties, and Dis attached at the position
neta to the -[CH 2],,- noiety), Dis optionally
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noiety in addition to X). A nore specific enbodi nent
does not enconpass conpounds disclosed in U S. patent
WG 2®3/09708610. 22) E is not optionally substitutBCI/US2006/048261
qui nazolin-4(3H)-one. In a specific enbodi nent, when E
is optionally substituted qui nazolin-4(3H)-one, n is
1, and Dis phenyl, X is not -NH. In another
enbodi ment, when E is optionally substituted
qui nazolin-4(3H) -one, nis 1, Dis phenyl, and X
Is-NH, Ais not 4,5-dihydro-IHimdazole. A nore
speci fi c enbodi nent does not enconpass conpounds
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refeméditd wbsémidd)hﬁabtbrhﬁmﬁréte Td &d & inférp@t¥Bh 3f the claims that follow,

the SRS e SR BIR Y ki B Rafl; e el b sHbe et to mean
améﬁmﬁﬂrum CO’WW@WQES@TBWMWW@MFI&I iricbabiingd) dary hot, linmiteidsto, bulk
1, Dis nmeta-(substituted phenyl), Ris H Ris H and
Xis -0, Ais not optlonall§ substituted phenyl. A
nor e speC|f|c enbodi nent does not enconpass conpounds
di sclosed in international patent application WO
01/ 054486. 28) When E is para-phenyl, nis 1, and Dis
optionally substituted i m dazolidin-4- one (i.e
i m dazol i din-4-one optionally substituted with at
| east one nmoiety in addition to X and A), X is not -CH
-. In a specific enbodinent, E is paraphenyl, nis 1,
Dis optionally substituted i m dazolidin-4-one (i.e
i m dazol i din-4-one optionally substituted with at
Ieast one nnlety |n addltlon to X and A, and X |s - CH
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enconpass conpounds di sclosed in U S. patent

application 2005/ 059705. 44) \Wen E is optionally
wG@ai3nstows ed pyrimdin-2(1H-one, and n is 1, BCT/BS2904/048261

pi peridine or piperazine. In another enbodi ment, when

Dis piperidine, and nis 1, X is not -NH or-NHCH2-.

I n anot her enbodi nent, when D is piperazine, X is not

-CH2-. A nore specific enbodi nent does not enconpass

conpounds disclosed in U S. patent application

2004/ 077638 or 2004/063934. 45) \Wen E is optionally

substi tuted phenyl and nis 1, Dis not optlonally
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subloeste N6 TRBGITRAS Se66HIDBIHIG: 24 S¢d 96 85h %Md th ls8me composition

acpufd oo Ban SRR Grecisto ot PP oD df s, abuh th frs
anﬂﬁﬁmpwloﬂ&ﬁ‘hmﬂ AG precshyydi todret honidgepenas, itdpbe andéistood that at
Ieéisltl Bﬁé bf %%ﬂfoﬂ% rcamégfr@nwnﬁﬁ‘tf lﬁéﬁhgacozg;%fs'ltfo'ng a dranged as various

is triazole or 1sox

Seﬂmeﬁ)‘su m??%?fs %'F&Hﬁh P9 tiehbst i t ut ed
[0088} ahy dritediherynaiariall20 @ndieemskipa thibe taabﬁﬂhdrwat/eguide of the
H‘tb&fhdgct'irﬁ; Jd’nb@? b€ L@ﬁ\t h?&%l@é %rgu%lpt?ﬁ:cinrqér n‘?&g&g | Jhe particular

%%leonall trtufed te ran
waveiepgths oilighy whi @w&ratpéhr@mmenﬁmr ru@egalm@n h@rctmrparseﬁ by the
compppidom dsthd iirg ek asstial s @@ﬁ‘récogﬂlzedfbty p’é'rsonsgf Sfdkhdry skill in the

artLS% 7%{ t@% él%s%r?t?iﬂvq%lo is %I[%:ogmtlgn g'gé{l rrgﬂg,qrﬁ}of one or more rare

eagly B@"‘Qﬂ!ﬁ @rmowhewyrds pné or mote gtbeglements selsgied frbimcthe group
enbodi nent, when E is optionally substituted phenyl, n
is 1, Dis optionally subst i Put ed phenyl, and X is
-OCH2-, A is not phenyl. A nore specific enbodi nent
does not enconpass conpounds disclosed in Hutton, CA
and Skaff, O, Tetrahedron Let. 44(26):4895-4898
(2003), and Yoburn, LC. or Van Vranken, D.L., Oganic
Let. 5(1 6):28 17-2820 (2003).50) Wien E is phenyl, n
is 1l Dis optionally substituted phenyl, and X is -CH
-, Ais not pyrrolidine. A nore specific enbodi nent
does not enconpass conpounds di scl osed in Doherty,
G A, et al, Bioorg. Med. Chem Let. 13(1 1):1891-1895
(2003) 51) E |s not opt| onal | y substituted
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t et rahydro-2H pyran. A nore specific enbodi nent does
not enconpass conpounds di scl osed in Manabe, S. and

WO @;7/087046 Tennen Yuki Kagobutsu Toronkai Koen MOBOE®NE048261
41:139-143 (1999). 70) E is not isoxazole. In a
speci fic enbodi nent, when E is isoxazole, nis 1, and
Dis phenyl, Xis not -OCH - - A nore specific
enbodi mrent does not enconpass conpounds disclosed in
Wtyak, G et al, JMC 40(8):1292 (1997). 71) E, D and
A are not all optionally substituted indole. A nore
speci fic enbodi nent does not enconpass conpounds
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Dis not Ogtl onal substit azl ne
the Bepprissrhmplixs st m"htyets:aw '@3%@'3 At edptabcoriagntiation of the rare

easpetdrhérts efibigslies® tian dMeqallto kBo@eRY'® aforhsicrh?. R ekethplary

asbéctgﬁtotac! Qohéer@r%&no&gf t'hg E%iel é(/%tfﬁu %\ta?rgtg Wétﬁlﬁ‘sztf‘?frfﬂeé a1atenal matrix will
erﬂ?r“’rbﬂ Ftiex 19" atpmhesn’ toi abowirb s dioffeatemsisinén IEsorse aspects, a

pafizanRy l’are Rahth eiemélﬂ dilkod the cgli/ ra,re @\a:‘tﬁ eféﬁ#en?ﬂ?dv%@lv‘ln%m the inner

ted E,
e et e A bBe PRk B RER stenum papeesmhig it o
fat\mg’ftprEtepgmqmzsj dtalpesticnlar smaré eagh@éleers isopeiopliyakle/earth element
pré;'éhﬁ\kitlththﬁﬂs of fa@ﬁ@étfon té%ﬂmc’%z S suéNH'are ée%rﬁ%%%ﬁ{ {drCoe considered to

Isimd

be Sgg?‘BH’g‘}ﬁ'W%L}b@F oplyiraee ?fr‘fﬂh%'é'mém %rﬁélef)( within feHinnea magerial. In
sometasppéts.ahedr e adileditdgedls torpf@imyibr matiirial inBM&S s@Fstantially solely

coﬁ?ﬁgyp@ﬁﬁgg %ﬁhgonerlcally pure conpounds and

stereoneri calTy énriched conpositions of them

St ereoi soners may be asymmetrically synthesized or
resol ved usi ng standard techni ques such as chira
.columms, chiral resolving aggnts, or enzynmatic

resol ution. See, e.g., Jacques, J., et al.

Enanti oners, Racemates and Resol utions (Wl ey

I ntersci ence, New York, 1981); Wlen, S. H, et al
Tetrahedron 33: 2725 (1977); Eliel, E L.

St ereochem stry of. Carbon Conpounds (McGaw Hill, NY,
1962); and Wlen, S. H, Tables of Resolving Agents
and Optical Resolutions, p. 268 (E.L. Eliel, Ed.,
Univ. of Notre Dane Press, Notre Dane, IN, 1972).
Particul ar conmpounds of the invention are potent TPHI
|nh|b|tors SpeC|f|c conpounds have a TPH IC 50 of
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di seases and di sorders nedi ated by periphera

serotonin, which conprise inhibiting TPH activity in
w@2@ansmmé in need of such treatnent, preventiPCT/082006/048261

managenent. In a particular enbodi nent, the inhibition

is acconplished by adm nistering to the patient a

therapeutically or prophylactically effective anpunt

of a potent TPH inhibitor. Exanples of potent TPH

i nhi bitors are disclosed herein. Particul ar di seases

and di sorders include carcinoid syndrone and

gastroi ntestinal diseases and di sorders. Exanpl es of

ific di seases d, disord i ncl ude abdom nal pain
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for parenteral admnistration to a patient; and

sterile solids (e.qg., crysta$I|ne or anor phous sol i ds)

that can be reconstituted to provide liquid dosage

forms suitable for parenteral adm nistration to a

patient. The fornul ation should suit the node of

adm ni stration. For exanple, the oral adm nistration

of a conpound susceptible to degradation in the

stomach may be achi eved using an enteric coating.

Simlarly, a fornulation nmay contain ingredients that

facilitate delivery of the active ingredient(s) to the

site of action. For exanple, conpounds may be

adntnrstered |n Irposonal fornulatrons in order to
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TFA; Solvent B = 90% MeOH, 10% water, 0.1% TFA; B%
fromO to 100% over 4 mn.; flowrate 3 mM/mn;
wob®ensaté on wavel ength = 254 nm Method F. YMEPBEH06/048261
ODS- A 4. 6x33mm  Sol vent A = 90% water, 10% MeOH, 0. 1%
TFA; Solvent B = 90% MeOH, 10% water, 0.1% TFA; B%
fromO to 100% over 4 mn.; flowrate = 3 m/nmn.;
observation wavel ength = 220 nm Method G YMC PACK
ODS- A 4. 6x50mm Sol vent A = 90% water, 10% MeOH, 0. 1%
TFA; Solvent B = 90% MeOH, 10% water, O0.1% TFA; B%
fromO to 100% over 2 mn. flowrate:25rT1/m'n

AREhY ] B4y R18 'Zh%%}’%&gﬂ@&“ﬁ Bilutte Sz e
ameW'@fﬂ B = 90% MeOH, 10% water, 0.1% TFA, B% from O
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optical smgmgp@atuoyww Ohs upstazapx 56@Ment3El ofauth Assembly can be

cor%)&’emataﬁroptl&&%d\@%l%ﬂeh \Aﬂlcia%ea_é: V8s a$%b‘tﬁ:ﬁt s:&h%l fl%Q‘/thut 14 and

utll%%g_he ljag? |eW}ath erern}ﬁnis t_beéeuix#q ?Fp;hhf;lfg t%@r}n%’ gflp t[qlpassmg the signal
th rqmw@rfgmmmmm 48 5f themoniiit todtie PeceBlarmBack VP ODS
[0848K 50 ; iti
kel T SASAC HI AG pE AR pon
SYFE 1o 508K ISP O, AbPLR EPGErakias iy 9gHide 20, GSEPRslpal can comprise
dielgplris roalgik iImate 22 Baving cdb4r niore Meé badh @enﬁﬁtﬂdﬂﬁet@@therem n

spé’c’fﬁ?‘%eg@ aﬁ@é /%Ek'e&g% F‘g Elgmgrf%ocﬁpugtﬁ\%e?r%g{d\ég in [are-earth-
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ne(g%q?,u,gg%m ke ‘§0|“>rfrﬁ?[ﬁ1 uﬁleegl\/bdﬂ with 0.1% TFA;" B% from

wrate 2 m/mn.
observation wavel ength 220 and 254 nm Met hod S:
YMC- Pack ODS-A 3.0x50 mm  Sol vent A = 90% H20 , 10%
MeOH, 1% TFA; Sol vent B = 10% H2O, 90% MeCH, 1% FA; B%
from10 to 90% over 4 min.; flowrate =2 m/mn.
observation wavel ength = =220 and 254 nm 6. 4.
Synt hesi s of
(S)-2- Ami no- 3-(4-(4-am no-6-((RM f napht hal en- 2-
vl)ethvlamno)-1I, 3,5-triazin-2-v )phenvr)propanoie
acid A mxture of 2-am no-4,6-dichloro-[1,3,5]triazine
(200ny, 1.21mol), (R -(+)-1-(2- naphthyl)ethylam ne
(207mg, 1.21mol) and diisopropyl -ethyl am ne
(3.63mmol ) was dissolved in 150 m of 1, 4-di oxane. The
sol utlon was refl uxed at 900C for 3 hours After the
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pyrimdin-4-yl}-rhenyl)-rropionic acid. 1H NMR
(400MHz, CD30OD) d 7.96 (m 3H), 7.80 (d, =8.06 Hz,
wo pdo7/of7036t (t, J=7.91 Hz IH), 7.63(t, =8.06 HzPCT/H§2006/048261
7.41 (d, J=8.3Hz, 2 H 7.21 (m IH, 6.69 (s, IH,
3.87 (m 1 H, 3.34 (m 1 H, 3.08(m IH.6.9.
Synt hesi s of
f 25>2- Ami no- 3- (4-(2-am no-6-f2,2,2-trifluoro-I-ptolyle
t hoxy) pyrim din-4-vftphenvDpropan oic acid
Tetrabut yl ammoni um fluoride (0.1 m; 1.0 Msolution in
tetrahydrofuran) was added to a sol ution of

[(?Ol‘mgt h?/l 1g_|e nr%%r%{ rjtdse he#jsl @%el?%ﬁc g}at%igatefl% of;r%(@:m;g\t 44 will differ from
thei oftsggementid. Waeniestange, itcan e dveniageaitsutoaititireloss br el of indium tin
O)MH %Ad had Elﬁ oanQ %s & Qlte|e§ﬂlc'ﬂ1§thy Efatf\,(m of {?\grbp'i %,ﬁaatr&gmcatlon segment

stirred overn
44 Paaa%t‘"'wgsof%%ma&ewa agithendigleryic matex mager(agszmn)ent Fhe
Adogdinglg, ih 3y a&ﬁécts @p tHedh @shtian thedsdpebrR M wils 86thBiBe one or both of

mq Hé‘nftﬁ'} ?x ?J%]rid ﬁb%l&%gﬁrﬁglnefegmgnthqog{llﬁa?gortggﬂg%gplum tin oxide or
zing ) eX8804n ueh aBen1g, 16 OiFjecTiOmAIMataKal afidegment 45 can, for
@i, icomppbe bné 6? ARty SRR idxide, %Ioged silicon (%lmg(r:i]% and snhcon nitride.

|
0 oAb o, Gt e Aheesh S2iRcAhovs i eragnee (o
figRrem Aod 2, i6 sdowh lamng lprgrdl Btigkanef sehidns 44 amhg. RS exemplary

sh@gﬁ'nega ﬁé@mﬁ& r&@gné @?%Hi 9\8% ﬁéLIH{ ?ergwg\% C-pleZéd.éc% edﬁH)pPary sheath is

Sheme m%tf@t thzcﬁhe)atwwza% isthe somstructien of figure Ssdaclike the sheath
utilibe irth@ Bbestludy&T oﬂmlréﬂ 1 86d QV&fmp&%@ némidifietsegmERR, metallic

se§ %sfsg X‘@ﬁ fngt g&%ﬁ r?% va t%nd metaﬁlcgggmﬂnts Although the

metalic mpétedial @f %h@lﬂhé&ﬁ shoymi adj @hem meydegmenem pheitrabdG6 Yare earth

el&n?ﬂg? gl?}é’?g %e\bhéérsm iﬁgntg%cﬁ@ Ali 4neéatl'&a%acen’t the segment 46 can

al&*tcr be Mg "E’ pmﬁ]aépﬂgs e@@ﬁgnvegtlpnﬁﬁ@p)w be advantages to
prd,w@@rrteltml-ld_repioeaxbf tileashietith 413dgM@gidhs LB tREDEondan d2 1rdt cBiprise one or

bowgftlﬂgir}lmtﬁri’\ﬁld&ar?&%aé’gn‘A@ﬁjgr Aqueous sodi um car bonat e

05% to above solution followed by 5
[9046] per ceHie Breatl 4 pbiiaste 3ichp etinglydatesallyisvepung tid walieguide
cobl{rihg seghénts @aahian a\f\%&)‘g@bsly\%th‘équﬂaﬁﬂg sheahesd én:ﬁrely laterally

su;‘lrggrQ(%;é $a" wave m?é&%&\mgwgﬁg} yave. After CO_?_L'éng,

reactton m X to dryness
[Q04Z] due vRIsextimREalyveethped fq? igming ai er@hplanobpticabsigridi eanduit of the

préddnt fiveskidhis Bégd?fbeVG_l@wrrlgerﬁ"noc%g? ﬁH@r Qfy. 1?0 alw r@%rr:ﬁw o figures 4-10,
S"é ﬁﬁ%&%ﬁeﬂg}? }Nﬁh ‘%1 Usesl as is U"H?Srﬂh%? Hb‘i“%ﬁ?f'%'"aé'safesﬂ NKrRre

app@POddz, CD3OD) d 7.94 (d, J=8.20 Hz, 2H), 7.47 (d,

[01)#3]524 HZHefémF%'to ggl.frz 4( %' E‘Sls_tﬁ?géllHé’ls %4’%” 08 %q;prfSE @;%lbstrate 18.

Su E:Q §u§§jﬁat% cq_r@be 8@RIMEdIdycler substrate, and in some aspects can comprise,
cot i) esBertrdlin of, dr (:énénéi oﬂﬁhﬂ%@w&cbsfélﬁe@l%ﬁ' -2,2,2-

| uor anoi c._ac
ok | " SSAORLRNT Bt e RhERN LTS Codfide. mmnoun

onlypnegranchigghous, it |s4to tm manspocu thaiviuttiple2@@nipes touldbal )
sodi um borohydri de was added. The reaction was run
over ni ght at roon1tenperaturé) After conpletion of the
reaction, 5m 10% HC solution was added and the
product was extracted with ethyl acetate. The organic
| ayer was separated and dried over sodi um sul fate. The
organi ¢ solvent was evaporated to give 0.8g of
1-cycl ohexyl - 2,2,2-trifluoro-ethanol, yield 88% NaH
(80ng, 60% 3.0mmvl) was added to the sol ution of
| -cycl ohexyl -2,2,2- trifluoro-ethanol (182ng, | mol)
in 10 M of anhydrous THF, the mixture was stirred for
20 m nutes, 2-am no-4,6-dichloro-pyrimdine (164ng,
| ol ) was added and then t he reactlon n1xture was

I | o, —~ N~ AL + o - .



m xture was stirred overnight at room tenperature,

followed by addition of 15 ml of DCE. The organic
w@bagmeswas washed with water and dried over soORPETIIS2006/048261

sul fate. The sol vent was renoved by rotovap to give

656 ng of crude (4-brono-phenyl)-(3-cyclopentyl oxy-4-

nmet hoxy- benzyl )-arnine. It was used for next step

wi thout further purification. An Enrys process vi al

(2-5m) for mcrowave was charged with

(4- br ono- phenyl ) -

(3-cycl opentyl oxy 4 met hoxy- benzyl ) -am ne (84ny,

SR Lot LB, IR0 e DS AT ppy suitable

Pregessing) 'nﬂ}a@'“éd@é examplab@wsmlqjtau phetolithgidrapkichllp paBernet mask (not
shBﬂhF@éﬂmrﬂ{ thaiiGdHtioh ePine- trench an etch into the substrate to form the trench in
1q%nﬂipg%aalne-pa adi unm( H) . e reaction vessel

gafd Rl 45 LBOBRITS FerBoYal ALeSNaRK to leave the
strunmr@\mmm inAfgues 5cool i ng, the reaction m xture was

or at r ) s, di.ssolved in
[(ﬁ)‘é@? elﬁ'ef%?rwg #e??%%[ﬁ;u-@ug i ‘[e% h% naﬂ\gBhE afrier éna\}%naé 54, and
theh{y\qgftr@ch is then filled with waveguude material 56. In applications in which multiple

tre&ﬁhétﬂar% fbined SRy %I’d@:@gﬁﬁé ¥1a@X¥ Yot ﬂgJFEtSh ik %r méfi‘@vngﬁée %58‘) be lined with

ar]%%?\%léyeﬁll%l Lwt?udf(\) te %S%rﬁ)rc : ‘dqfn &/e@ée\(ﬁ% thgpball ogth(@ﬂem:hes can be
Img@Hyvuth Berigl §4 Bieljor fnueqwm@ sat8H) 56 4 Ba6(emmadtédal 56.iH64 birier relative

ts tra@eﬁ%&owr?—é’%vavggtﬁéé §om‘3{§|ng év %%?56 :[‘Ele bérr%l}‘n%y absolutely
b fre ?sce@og forthg eﬁvasewd«e dut giore DPIcEe ABlY Ipexialiv impedes light
frorreeé:aaapy&gefnmytrwmm)gp;cret m di n- 4- vl ) phenyl ) pr opanoi c

(®8hf_Sodicumit) haeLBYinRRIRARS B d23R HeoitsST TR ana

a sol Ut
aCE‘PTF’tB‘BU GRArqomRtisa e saraercampesitansgs dessBbembpieviansly for the sheathing

ma'iem“al@ bDﬂi?gﬁl’r\&é/ X yrHisNiRE fb@?‘r)éb%@r’uéi ehy, q‘Sr éﬁa%%g@ ’ ca)mprlsg silicon nitride

or Bk RPl b i el bl soByEqoHeS Ao oe e TS oEl by
[0882] t i on Wavexfide mateDEES6 @atelygianhs apgaseonsastimpeddit analogous
to Wetlﬁhw@&ﬁfuctu?@goédﬁﬁs Br g&%ﬁ \%% rdI a]:clcé%ilrw th%ncgompnse the same

1 ca ge
co gogﬁtpqﬁ%s ‘ﬁﬁﬁFF'ﬁ?‘a pwvnpy§ly)for(tge @9@|-Q§:péngty19(j;pyld4ﬂs of figures 1-3. Thus,
thenebVegiddoaayibl) catlior@xampr| Sorhgiée, ABndistT, éé§erﬁ}ra@9 88 9r consist of one

or Wéﬁé Rﬂs%.c%ﬁ‘d}oﬁé’é dg}wgd glyva n dlomae sqlco nqnde nrbdlum tin oxide, and zinc tin

| oro-pyrirni
oxigey| ) - ( 3- cycl opent yl oxy- 4- met hoxy- benzyl ) - anm ne (64ng,

[06511]9””0' )Refémh E@ﬁﬁrré‘? Rt ﬁllda@é 9R 4t %f&ged 1o Li:)lemanza'uon

(such % le eml q é_'et onjt rII @sueou
araﬁor?éF TRenthemigg-gdanirakerishingbis/ere BIRlAA5Red Upper surface
57 feme|ngm@cmss5ubsjllratpeB@mﬂtmﬁénaﬂs chlanti@slL SFhe plananzatlon can, in some

as;(éc'ié P&ﬁB\Yé BhRs Bhét'ﬂ:%} féaié Q@{h%[flh %%IPS s[ug&g % is Slevationally

was seal

belgpian ip; 'e'rwsvaostwe?e efowbssﬁgte 8 and Enethporsnecisiaanes ubstantially
stopapor vegudiraf @dupperabytRsRice 'thﬁJHsﬁ'ﬁtediEﬁ vvas di ssol ved

[0b§‘4\}2 > n{he?etrngf B)k@bre Bg\ﬁgvg guncJe mateng\f géw (flgure 7)L|'s$: e)t(posed to one or

m°{%ftﬁ[f ® Bﬁ th @gﬁmmm apnysty the metehishty +irenaariraeieme)t-gyredmaterial 60.
i n-4-yl]-phenyl}- propionic aC| d, yield 6% 1H NWR
(400 MHz, DVBOd 6) : d 1.461(m 2H) 1.62 (m 4H),
3.01(m 2H), 3.08(m 2H), 3.65(s, 3H), 4.20(m IH)),
4.46(d, 2H), 4.68(m IH), 6.82(t, 2H), 6.87(d, 2H),
7.40(d, 2H), 7.90(s, 2H), 8.25(s, 2H), 8.6(s, IH.

6. 18. Synthesis of

(SV2- Ai mo- 3- (4-(6-(3-fcvcl opentvloxy)-4- 5

met hoxybenzyl am no) pyr azi n- 2-yl ) phenyl ) pr opanoi ¢ aei d
Sodi um tri acet oxyl - bor ohydri de (1315ng, 6.2nmol) was
added to a solution of 6- chloro-pyrazin-2-yl- amne
(400nmg, 3.10mml) and

3 cyclopentyloxy 4- nethoxybenzaldehyde (81 8ng,

[ — 1 1~ N S o o



(70 mg, 0.185 mmol) in acetonitrile (10 mM) was added
formal dehyde (18.5 mmol) and sodi um cyanobor ohydri de

W@ 1007/087040. 278 mmol ). Then, concentrat ed aqueoRPST/HE1006/048261
was added dropwi se until the pH™"™ 2. The m xture was
stirred for about 6 hours at roomtenperature. It was
then diluted with ethyl acetate, washed with water (3
X5 mM), dried over MySO . The sol vent was renoved by
vacuumto give 70 ng of crude product
5- (brono- pyrazin-2-yl)-(3-
cycl opentyl oxy 4- met hoxy- benzyl ) -net hyl -am ne (95 %

Al?Hr gﬁ tl¥é 8%}9 | Ca r&nja \Qﬁfr\ eﬂa%%jnté E %nno%)éhrri?‘\'éeaptevqhe p?anarlzahon of

er
figgire Br'b'ﬁ’dg E’?r"é‘ijﬁﬁi@ﬂvh?“{ﬁlwml@p@lﬁ@ jrictudes Aspedts (ot shewmn) in which
SLZ:Wd)Opﬂ‘@td'tl:)tlJrsaﬁfdﬂﬁ tl(uégalaﬂgmzagoggdf mol ) was subjected to
Zzuki ction as descrlbed above to
[‘Z‘?‘?’ir d 6 B g‘f' atbﬁee %PPé?ae SRpYlFRE fovinep porating,desicpdviare earth
el¢gBaiS)todh8waeduide MmbderiaB. A ifssandetiopaht 88n bd,lmglﬁhed into the

mgteﬁgl f_ﬁan?ﬂ%@p%r@&%& ]cg‘o% %'594?{19 or mgr{g)n]ar%g%@ ?Igments are

m@@ntec{p,mtpgthegnatgmgl utltlzum)alq mpl@mtlomer&gg{ pf fré@rAllabolw-1 00KeV to about
30©7Wev @nd%bn iR 8666 offfom about 1 x 10 atoms/cm? to abfut 1x 10"

oYY R IO G2 AN et e srsement within

thewaveguwide alterBd di narh mpbut 1k peY armhsed?® anatak dehyd®atoms/cm®. The
lmb%gatﬂg cah blﬁéndw&‘ \)nth gn am ﬁt §ortgxgﬁgﬁé/ ta%éﬂnggragl%rggﬁ from about

borane tri net
5‘%33‘3 ‘ﬂawﬁ?&P)& i@ yraef fwem abet 19 AEUERS(te3Pok30 mineees to diffuse
thermpplanted rmiqaﬂmmlémmts Iwnnml thé Jalbguit@ fasdrial." %da éértlétﬂé’hrﬁspect the

react, ure
mpARE Bl b BB P DS HEHUBE RO eTespiedi orbium
chigige- gsoinapianted If@rér@dfh eflmeerftus entiely engismg treciopanawitdn the
wdveggiti ena386hl En @E solely erblum and if the tmplfinted rare earth 4elerpent is at least

- i meth
el PR AL 1 e o tne Ay sk smisbib oo Addas
substeptiatiy sotelyoerbivimt.nout further purification. Crude

isgt d: 93¢
[desﬁLr om?h%}wg@\?a a%oect th ‘Na\ée%n rtnﬁtﬁna, ?—inp?/ef g%poeid Qp/ Wﬁgmg the
waVRGYisie Maierial Atoafﬂrgmd@ SP iomieYing vars- euas@oplememh@n&mug material -
dissolvpt! ittRgeife Bich @Bldﬂféiﬁditloh%@n 24P ¥Rarh eaégr%rsgo%) td@fag’uon formed of

a Pfl Xélt](?n td |§_.L§n 8§§%P L(la)éwelpbr? l-%) nggakse(é, a%% ong %Ggnerg, of erbium oxide
(Elgﬂ;) cglqm ogide (Cef2), ar Briops ordairjc/rade 84rtH elemieh) corBp@idids dissolved
ther&in. 3k, doglnbjcfaa b%&oﬂcmredz\m}h the-abBvé-StesHBled dhbari8 Giuse the rare

ea%%\?%")ﬁ# '%%:‘ﬂie yavegHidRomateriglss| - f napht hal en- 2-
[00BTEt hyl eﬁﬁgao:lyéss&af?.he proazdurie uBiizddas i ehdadre RAAR 8RAMcHts within
theaﬁé\%g-mjeamgéqam;oélle %§5%ct50‘fﬁ)—: Avﬁnﬁo# ggrﬁ‘)né/e I)’IF?I‘Pél‘f’ﬁ?ﬂ% OF the rare

ea%'?, ?Wntszwilgg siligem Pa”%’ﬂ‘%$ eh@ervaafeapﬁﬁamase(ado Swiichy jncorporation
camoceuNddind Searmewl |etHaaMfllaW§gﬁﬁe(mai|telf'6l coﬁ}p?@é)s mﬂ?{é Elllc\f@{r ﬁAccordlngly,

oS8 0e 081 NEM oS Wil oo Bb P PRI e i e citectri
maﬁ%ﬁ'rﬁt"lzsﬁ agfwaveguide sngderidlt It sthmspdctst the (Waveyaide material can
observed that the longer the reaction, the nore
di substituted product is forﬁ%d) After 4 hours, the
reaction m xture was cool ed and the sol vent was
renmoved under reduced pressure. Water was added to the
resi due, and the solution was sonicated for 2-3
m nutes. The solvent was then filtered, washed with
water and dried to give 540 ng (83 % crude yield) of
t he nono-chl ori de,
6-chl oro- N- (I - napht hal en-2yl -ethyl )-[1I, 3,5] tri azi ne- 2,
2-di am ne, which was used for the next step reaction
wi t hout further purification. A m xture of
6-ch|oro-N—(I naphthalen 2y| ethyl)-[l,3,5]triazine-2,

N NN




The above-nade al cohol (660 ng, 2.481 mmol) was

di ssol ved i n anhydrous 1,4- dioxane (10 nl). Sodi um
whyariogw4€ 119 ng, 60%in mneral oil, 2.975 mmpC)/USRG6/048261

added all at once and the m xture was stirred at room

tenperature for 30 mnutes. The sol ution was

transferred into a flask contai ning a suspensi on of

2-am no-4, 6-dichloro-triazine (491 ng, 2.976 nmol) in

1,4-dioxane (70 m). The m xture was stirred at room

tenperature for 6hours. The sol vent was renoved, and

the residue was suspended in ethyl acetate, which was

r, dried over
o e PR oy s 8B S e st it iiron e,
indigmmt th fﬁ@t? abd gincsinexdsie; ehe caeBirthedcpnpiikecsuitiattishioed sé that silicon
najnbél%sraf%raldls%brsed wnhm the wavegwﬁle matgrlal in sufﬂmfmt cg;antng to

Iy %/ 2-trifluoro- oxy-6-chloro
IncRipeTRIRMe t@é@&'@ymedatﬁ:?arm wemsnfstnebfmtmaalymr@d@m Within the
\Nah@umeudﬁemﬂoduct was used w t hout further

hficaty0
(8} o2 ot ol deseribed i elRgAes 1 fiaue 5 canydape agsngety of the
waseRuide rmteral opranty # a@rtlne of 98 wayegbitkomaterialy Fob irk&ice, some of the
wadtdgliHe Wedtedikd @En be prré'thtteB @vntﬁ%a@? g & Hhe %Hnggso that the protected

reaction as descri above to a
P e PRHRB AN SvAN i 931005 CanachaROWRIOMSR BPOLEW of an
exgmplaryponsTruBlion af thé pHjqcedsib@ stake o fifjure B iRGvhicHidnd Partion of the

wa5/’é%§|dg naferfal ?s6dc(ﬂgd tg lfgnSn t%e%géi?%ahﬁ?al g§ 4z§nd65gr£géher@oﬁlon or

seggpﬁfln é)é}l@ veQUI|(_j|)e material is not doped (and accordingly remains as the material
56(cidisden atmova-ith .(eseréﬁceﬁkodagtr@tsfmmhe nyl car bamDy | >-

zin c acid To a m xture
[@%ﬁf‘ di m%hh‘é)%%ﬂgﬁ TR e%c%'sﬁs a5 %?‘)S'%propaganon
asgembly wa@awﬁew(tbe assembly discnsrsid)abione diitbhbizranettb sigere 3.
Speéfically) th%gM?éO at ﬁﬁl]r@ l@Q:aHWa@é bR ‘?de%'h&giré&ﬂ@()smon as dlscussed

chlori de
abgys A A4 3 TG0B ?@‘Frﬁ@r%ﬁgm%ﬂ FBI0T 50HE 5 &an hRe an identical

CompnsltmreaMscmhsIedta@dva\/fdrhhérﬁédmyérﬁ a6 ot fibeiel 3 eA&o%@dl 33 »in some

T G e N A
oxige apdare- %fﬁ"@"rnéﬂi'%%ﬂlzimtm @Hddh @wyllsegmeot 96 can correspond to one
or {ridrel otlsilioeh Ritosice) BBPYd biiedH dlexiadBhe Bilives nilideect |y used

[Ogg?]gh Z’?ﬁho %aﬁ%mgp mgeﬁlgr %AP Erﬁhg E%%lségc%éggéﬁ%gwposmon
alongpibe gqegm@nt Fheas\alanmsigmeent 66,146 imyenlon hchaties sometd3ptts in which
the( &rﬁeﬁﬂﬂteruﬁﬂ@d(f‘ﬁ%re’iﬂ Blohg thed&id \Q?Jgg?ruhc% m::!rte%gl tﬂgr‘? apong the undoped

Wa E am crovvave Vi a
¥%%Lf %ed ma d’la ep‘i’r lgﬁtaa%@@qy&e adyantagesys tq-Hfélzmnxqt@lh@bamer
majerials alpve theddaped veyrgeide nattethl cdierisiag ﬁrdmﬁn \fvﬁ%mde or zinc tin oxide,

s\ 0 s o 80 e

co Bn 19 glicpnAdioxice,foped s icon dioxide and/or sul:con mtnde
[opet] 5- ( B%fdiml‘@tdﬁ@(y@ henyé erssB@B¥ioT of figure 8 is shomin at a processing

stof SR B P Tl PIf S ePeBBetygs shown plsis saepnd barrer
majeyiy 62 ipHomR garoes quplar[am syrfabeH71 OFI8: Sftohthbarid) material
3. 72 (d, 6H), 4.05 (m IH), 7.42-7.62 (m 4H), 8.22
(m 3H), 9.30 (m 2H) . 6. 333 Synt hesi s of
(S)-2-Am no-3-f4-f2-amno-6-f4-(2-(trifluoronmet hvnDhen
yl)- pipericiin-I-vOpyrim din-4-vOphenvDpropanoi ¢ acid
2-Am no 4, 6-dichloro pyrimdine (0.164 g, 1 mmol),
4-(2- trifluoronethyl-phenyl)- piperidine
hydrochl oride (0.266 g, 1 nmol), and cesium carbonate
(0.684 g, 2.1mmol) were dissolved in a m xture of
1,4-dioxane (5 mM) and HO (5 mM) in a 20 M m crowave
vial. The m xture was stirred at 2 10C for 20 m nutes
in a mcrowave reactor. Solvent was renoved and the
reS|due was dlssolved |n 5 anethanol |n CHQCIZ (20

' ~ o~ o T e 1 . e



(S)-2- Ami no- 3- (4- (5- (napht hal en- 2-yl net hyl am no) pyr azi
n- 2-yl ) phenyl ) propanoic acid (0.15 g, 0.345 mml) was
wo e@avg4ni th triethylamne (87 ng, 0.S62 nmol PCT/ESIH06/048261
bocanhydride (84 ng, 0.379) in dioxane (3 nl) and H2O
(3 M) at 0OC. The mixture was warnmed to room
tenperature and stirred overnight. The m xture was
concentrated, and partitioned between Et OAc and H20O.
The aqueous phase was acidified to pH=1 with 1.0 N
HC and extracted wth Et OAc. The organics were
combi ned, washed with brine, dried over MySO , and

%?%g{hgfﬁ%tﬁogaéﬁeq rX%tS (n%)af'cﬂwré%oé)e%al ﬁ'lgq cﬂ%% (suc trenc ‘is described

a@vgmlme@rgme(tgilgn@pﬁr)t Haesecond bamer matenal can, like the first barrier

m&ieﬂ‘ﬁt BMJnBH%é]QE o%ltbéh) AR comp rise segments of differi

r opanoat e ert-but oxycar ony a S (ff

Pﬁal 188 32 q@qr%g,q RAIEHE) GA &qqmqaspects be composutlonally the
saynhé phwfirgtrreopamoaterialcitbré 42 s8gondb89r AAdnal contacts the first barrier
méfefrar hydroxyethyl )mo f holine (12 ng, 0.090 mmol),

riethylamne (18 ng, 0.180 ranol),
%\Qﬁﬁenzot i eppylliance yitioiyet $tatg(9dih%hh9ﬂtmhale)been described in language

m@f%ﬂé‘é@ Bﬁé@iﬂb %.Y;ch EHu&QJ&P§Wﬁ‘1teﬁ10(:l|%g3ﬁea&§e§Tglt isdo %deerstood

oromne were stirre

hdoweaﬁ{ t“%?ﬁa@? &Vﬁ?‘m% P°!3"fn'b€t9rt§ fh%t\amoefrcaﬁamsf showmanghAeseribed,
sifck8thagnezdis TRfeiniskipse doBRs o (r8famegd fOrnRO6F pmig) thu@fvention into
offt@fiethe RDEhHIASs, TherkiyrE, H‘Qﬁegqﬂ 553??( ifdY JSFrHé gp’t“bd'?f-?é\f’&s within the

m xture was concentr at ed

PrePS/ecoPR gt e %pﬁén%%ﬂp@'wmwpmtﬁmtererew mampmmeswnh the

dagfring28éauidaients: 3- (4- (2-ami no-6-f2,2. 2-trifhioro-1-(3"-
quorobiphenvI-4-viIethoxy)pyrinidin-4-y|)phenvaropan
oic acid To 4'-brono-2,2,2-trifl uoroacet ophenone (5.0
g, 19.76 mmol) in THF (50 m s) at 00C was added NaBH4
(1.5 g, 39.52 nmol ). The m xture was warned to room
tenperature and stirred for 1 hour. The reaction was
conplete by TLC (CH2CI 2). The m xture was guenched
with H2O, rotary evaporated to renove nost of the THF,
and extracted 2 tines with CH2Cl 2. The organics were
conbi ned, washed wth brine, concentrated to a snall
volume and filtered through a plug of silica gel. The
silica was washed with CH2C to elute the product, and
the resulting solution was concentrated to give 4.65 g
of |-(4-bronmophenyl)-2,2,2- trifluoroethanol. Yield 92
% To Pd(PPh )4 (2.1 g, 1.823 mmol) was added
3-fl uorophenyl nagnesi um bronm de (55 ms, 1.0 Min THF,
55 nmmol ) at 00C over 15 mnutes. The ice bath was
renoved and the m xture was stirred for 30 m nutes.
| - (4-Bronmophenyl)-2,2,2-trifluoroethanol (4.65 g,
18.23 mmol ) in THF (50 m s) was added over 10 m nutes.
The m xture was heated to reflux for 3 hours and was
shown conpl ete by LC (Sunure colum, TFA). The m xture
was cool ed, quenched with HO rotary evaporated to
renove nost of the THF, and extracted 3 tines with CH
G 2. The organics were conbi ned washed with brine,
dried over MgySO , andconcentrated. Chromatography
(Si2, CH2A 2) gave 4.64 g of 2,2,2-trifluoro-1-(3" -
f 1 uor obi phenyl - yI)ethanoI14Y|eId 94 % To
2,2,2-trif|uoro | - (3" -fluorobi phenyl -4-yl)ethanol (1.4
g, 5.18 mmol) in THF (50 ms) at 00C was added NaH (60
%in mneral oil, 0.31 g, 7.77 mmol). The ice bath was
renoved and the m xture was stirred for 30 m nutes.
2- Ami no-4, 6-di chloropyrimdine (1.0 g, 6.22 nmol) in
THF (25 m s) was added at once. The m xture was heated
to 500C for 5 hours. The reaction was conpl ete by LCMS
(Sunfire, TFA). The m xture was cool ed, quenched with
brine, and extracted 3 tinmes with CH2CO . The organics
wer e conbi ned, mashed with brine, dried over MgSHA,
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HPLC to give 105 ng of the title conpound. Mtl = 523;
1H NVR (CD3OD) d 7.85 (d, 2H) 7.70 (d, IH), 7.44 (m
wako7/08708L (t, IH), 7.21 (m 2H), 7.10 (m 2H)PCBUS2W06/048261
(g, IH, 6.84 (s, IH, 4.25 (t, IH, 3.30 (m IH),
3.18 (m IH). 6.43. Synthesis of
f SV2- Am no- 3- (4- (5-(3-(cvc. opent yl oxyV4-
nmet hoxybenzyl am no) pyri di n- 3-vOph envl) propanoi ¢ aci d
Sodi um tri acet oxyl - borohydri de (245ng, |.l dmol) was
added to the solution of 5-
brono pyri di ne- 3-anmme(100ny, 0.57mmol ) and
c @?Cl opent yl oxy- 4- met hoxy- benzal dehyde ( 127ng,
It{\ in 10m of 1,2-dicloroethtane (DCE), of HOAc
(66nthe @é@ptlorclaermeu% was added, the nmixture was
stirred overnight at roomtenperature, followed by
addi t.i on Afighidirdctiog cdXcoit, ddreprizirgani ¢ phase was washed
W th wat eérlr’l n}gegm% rgpth(l?dg; v%‘%“ héiﬂt%élfa e The solvent
ce S

was renoved ur g gi ve 200 ngy
of crude 5sb¢ajh@r¢uu'(d3he inner matenal and configured to substantially keep light

mb?é&ﬁmﬁ%@&r&yb%yaeﬁﬂearsy BrRxmheANENaipdhd di n- 3- ami ne,

was used nex ste w t hout further
U 11 cat VBFTeMARSEe) st e8blieeh & Ml ainagine or more rare earth
elementswispersesthelear, gadtahcdrivebtrdtiopnad-tie 63e or more rare earth elements

G r n 18 3
WL BB KR bt e R BURG AL P 0 B

mol ) and 2 m of acetonitrile. Aqueous sodi um

carbonate (2 M, IM was added to above sol ution

foll owed by 10 ol percent of dichlorobis

(t r i pheny T befpisireelngredndaidipLietaigl J whain theaerte @rmore rare earth’
e!&%%ﬁt%'md’t@&e SeAbedor cBﬁé\*neQrbMPn HRBAGmMIURK ad@yiaBiheS

a mcrowave. After cooling, the reaction mxture
vvas evaporat ed to dryness. The residue was di ssol ved
in 2.5 of methanol and purified with Prep-LC to

gi ve 20 of o . _ .

( S) -2- amn"ﬁbe hghtAliregling qanglit gpelain y Meryeia theseneoxyngreraip earth
eléﬁﬁhtﬁci’l)cﬂlydé Siben, IvitH At 16432 By oPE@PPEBILen BEihE prd¥R as erbium-doped
Sl1I<—)I-NI\/R OOII\/Hz CD3OD): d 1.59(m 2H), 1.7 (m 6H),

WCopFERPCVEIRIS- 3 '3 (m I H), 3.75 (s, 3H), 4.2 (dd, |H)

4.39 (s, 2H), 4.7 (m IH, 6.9(m 3H5 7.4(d, 2H),

7.6(d, 2H), 7.7(s, IH, 7.9 (s, IH, 8.15(s, IH;

Anal ytical HPLC. RT 2.69; Ml : 462(RT: 1.285). 6.44.

Sy ntéesi sTivé light-directing conduit of claim 1 wherein the one or more rare earth

el e sr?r"?(flédé grb{vﬁn a%'d%e@elgg%gw Bft‘wggnnr?eij)rrbat?r(l)al matnx contalnmg
thg@rtaum§og1p§|§p§,gﬁa§$, with theglasp lgpwlstmg of smcon oxide and one or more of
fludrind) pirepyoie bRy lbersy ani no) acetate (400 ng, 1.35mmol)

in THF (25mM ) was added a solution of LDA (1.8Min

THF, 2eq, 2. 7mol, fresh bottle from Al drich) over 5

m' nutes at -78C, and the resulting mxture was stirred

for 20 mputes. A solutian - (br ononet hyl ) . .

phenyl ) - 5{]%9 aenRURTAN ?f clam 42WB“F'8£(£‘atBér°PH%?T§r a('ﬂ% QLﬁCb'“m within said
atledt gomé.ob reinhgr ratefiaiim4tiiond fomasoarttie d otfranpmacs@ td about 1 x 10
athg/c@action nmixture over 5 minutes. The reaction was

conti nued at same (-780C) tenperature for 30 minutes,

and | eft for 3 hours at room{enperature. The reaction

was quenched with saturated a, followed by the

addition of water (30m ), and was extracted with Et OAc

(2x40mM ). The organic fractions were conbi ned and

dried over Na SO4. The sol vent was then concentrated

at reduced pressure and crude r -Butyl-3-(3-(5,

5-dinethyl -1, 3, 2-dioxaborinan-2-yl)phenyl)

2(di phenyl nmet hyl ene am no) propionate was purified by

col umm chromat ography to provide the product as a

sem -solid. An Enrys process vial (20m) for mcrowave

was charged with (R)-6-chloro-N 2-(1 -

(naphthal ene- 2 yI)ethyI)-I 3 5- tr|a2|ne 2 4 di am ne

. a ~ Y/ - - o,



4.35(m IH, 5.7(q, IH, 7.5(m 4H), 7.6(d, IH),
7.8-7.9(m 4H), 8.1(d, 2H), 8.3(d, IH). LCV5 MH =
WA 37089 Synt hesi s of PCT/US2006/048261
(St-2- Amo- 3- (4-(2-ammo-6-f4-ftrifluoromethylV
benzvl anmo”pvri m di n- 4- vDphenv propanoic acid A
m xture of trifluoronethyl benzylam ne (106.8ng, O
| Omol ), 2-am no-4,6- dichloropyrimdine (IQOmm,
O 1 Omol) and cesium carbonate (217ng, 1.2mol) was
di ssolved in 1, 4-di oxane (6m ) and H20 (6m ) in a 20
m mcrowave vial. The m xture was stirred in the
m crowave reactor at 2100C for 25 minutes. The sol vent
was then renoved. The residue was dissolved in CH2Cl 2
(50 M), washed with water (20 m), brine (20 nl),
dri ¥ ( NaD8Oightrdiredingevndait eiclaion Yehetdetheranger more rare earth
elérﬂéﬁt& r
° %cgeé t:erbi_@zf: %:ng r\ﬁﬁwﬁe% ifa Iéata%t'rs{l 3"503.3“2?% rr‘ﬁ%b m;a?é'}/al Kiatrix containing
gf s YlicrrAiptes: was then di ssolved in 3.0m of MCN
and 3m OH20in a 10 mMl mcrowave vial. To this
sol uti on were added L-p-boronophenyl al ani ne (104ng,
0.497mml ), sodium carbonate (150ng, 0.994nmol) and

cat at yti Ol'mhuetfon of claim 6, wh%reln tr? concenjration of erBtum within said
"85 gl oro 7—»}; r henéﬁghosp i r} adi u g{ ? ny, o
al P50y ﬁﬁk) 'FR t9gJHx i fegm ﬁB@Jtﬂh’éﬁo S @iresfcraite about 1 x 10

atghs/emdd in the nicrowave reactor at 1500C for 5
m nutes. The contents were filtered, and the filtrate
was concentrated and dissolved in MeOH and H O (1:1)
and purified by preparative HPLC using a MeOH H2O TFA

sol vent ure fracti pns wer e

evapagr at?fe'??%%’é%%”ﬁﬁ&“?‘ﬂf%ﬁiﬁ'm Wé‘afeah 8 AGSPRIQE £0p earth
elgraens fnpluygle erbium, and wherein at least some of the inner material matrix comprises
ond R BofHordndidmbiR Aberdnddnd shibd.uor omet hyl - benzyl ant no

)-pyrimdin-4-yl]-ph eny }- propitonic acid. NVR 1H NMWR

(300MHz, CD3OD) d 3.1-3.3(m 2H), 4.2(t, IH), 4.7(s,

2H) 6.3(s, IH), 7475(m 4H), 7.6(d, 2H), 7.7(d,

2H) .. LCVS:. M+l =432. 6.50. Synthesis of

2- Artho- 3-{hs-qopsisuctiop|of Blabip Bevhepeip|the condentiatiorBef erbium within said

at \RBT SR 61 tBe @triel material matrix is from about 1 x 10 atoms/cm?® to about 1 x 108

no- 3- (5-brono-1 Hindol -3-yl)-propionic acid
atoiggﬂégl g, 0.071 mmol) was added to a 5 m m crowave

vi al , which contai ned 5-phenyl -thi ophen-2-boronic acid
(0.016 g, 0.078mmol), Na2CG3 (0.015 g, 0.142 prnol).
acetonitrile (1.5 mM) / water (1.5 m) and

di chHbor o B'hs(lfght qﬂmmyg poaditof eEm nahﬁéidinliﬁé (rﬁleﬁﬁlaté}ra@@&npnses
nmol ) acffrg’%%p%e\ﬁ't %nt%ﬁ'ngcaalgpa?? %g‘strs iieldﬁé?}rﬁb%ltu‘], x10%

for 5. nin un m crowave ra I on.
at%?fécrﬁoﬁfl‘@aO”FPFF@f%fPr?ﬁﬁﬁ'mQ}?”wnéﬁuﬁhﬁge f| lter and then

separ at ech di¢oRd E€YRERRIOMNBEEarR o BRI AL éégzddP#gKHg tt)ﬁhg%eﬁcP of the

o Mo KK iR e o (e e PR DB R A E.s tokl concentation of
lesg &@mw 10R @tcpm@'qaﬁpf thesonet e maasae et dlemsénts]  of
wat er, frozen and |yophilized to give 5 ng of pure
pr oduct , 2-am no- 3-[ 5- (5-phenyl -t hi ophen-2-yl) -
| Hindol -3-yl]-propionic acid. I H NVR (300 Mz,
CD30D): 3.21-3.26 (m 2H), 4.25 (g, IH), 7.15-7.35 (m
8H), 7.58 (d, 2H), 7.82 (d, 1BH). 6.51. Synthesis of
(S)-2-Am no- 3-(4-(4-f4-phenoxyphenyl)-IH1.,2.3-triazo
| -1 vDphenvDpr opanoi ¢ acid A m xture of
| - et hynyl - 4- phenoxy- benzene (126ng, O 65mmol) and
(S)-3-(4-azidophenyl) -
2-tert-but oxycarbonyl am no- propionic acid (200ng,
0.65ng) in H2q :dioxane (5:1) was heated at 1000C in a
seal ed tube for overnight. After conpletion of
reaction, 3N HOJ (5 m) was added and the m xture was
stirred for 2hr at 500C. Renoval of solvent gave crude
pr oduct \Nhl ch was di ssol ved |n I\/b(]—| and pur| f| ed by

Nt A~ 1 o



ZOCOR(r). Methods for making it are described in U S

Patent Nos. 4,444,784; 4,916, 239; 4, 820, 850; anong
wo@rdenspad ent and literature publications. TheP@BUS2006/048261

receptor is one of the nost abundant neuronodul atory

receptors in the brain, and is expressed at high

| evel s in the hippocanpus, cortex, cerebellum and

basal ganglia (e.g., WIlson et al., Science, 2002,

vol . 296, 678-682). Selective CBi receptor

antagonists, for exanple pyrazole derivatives such as

ri monabant, can be used to treat various conditions,

o R B L e S —
of dipe fngggegmant alerid the patit ofahe lighinthe Eondit Heibly.coRB@Ibd so that an
odtf@hleg@nal QQAgrﬁés\]f%?'B/ ﬁ'le%ps rgQI%%e%?h ‘tcl: ?Pt%%lrst se(%nreEF %ﬁ&@ 6egment

ar@;@@gs\t}zﬂ OP@ShS'9@4@%&@"1@8%Pptmveilnalsh@umsxseaunto the second
sdge@nt. St ear ns Conf erence, New York, Septenber 14, 2004;

Ni col e Cranois and Jean- Marc Podvin,

Sanofi - Synt hel abo, press rel ease reporting results of

RI O LI PI DS AND STRATUS- US Study results, Anerican

Col | gge anb rdlologllg Annual Meeti ng, NEMIC}Ieans

Mar ¢ 9, -drReiio SoRFViAATRIRIBT 10 Whewinibesiiglecttic composition of
thz\gme@ﬂem comriﬁxe@bn% Gpbdth oThh?fum Fﬁgbe;ab%nd 20083in de: and wherein
t iLve, di so
h pspeé:é%g'gcl %OQNP%%%% Q} ﬁ‘% 3955&? %; Flét c{oeﬁ anoli 8‘?@8’?%?67'@6" indiumn tin oxide
orfgyd”’oﬁ_ dénge et aI J. Med. Chem 2004, vol. 47,

627-643) and cardi ovascul ar condi ti ons (e.g., Porter

et al., Pharmacol ogy and Therapeutics, 2001 vol. 90,

45-60). Recently, it has been shown that treatnent of

S UbJ 1@Ct S 'IWlet IynERirediRg @Bh it &r&é}%oﬁf‘ﬁgére‘netpg dielectric composition of

th a can increase serum

e §%c(9a NEERITRIISEs PHE of Aiore 95 sﬂu@peqhgmd@@@pggg@con dioxide, and
Sﬂmomghwﬁfrlde | evel s and decrease wai st circunference

in patients (Sanofi-Aventis Publication, Bear Stearns

Conf erence, New York, Septenber 14, 2004, pages

19- 24). Si butram ne has been shown to reduce food

I nt e British Journal of

Pha?nacgﬁ'%)}'ng@ﬁeC%Tg_ &‘onq;smdg clgip ) wiesginshe one or more rare earth
elegignte qampigessrgivad et al ., International Journal of

Qobesity 1995, 19: Suppl 2 (145)) and increase oxygen

consunption and body core tenperature (Connol ey et-

al., British Journal of Pharnacol ogy 1994, 114: Proc

Supie, (SHRENL NRILEETIAR &30 RS o PR SRR M carr

used for tre
elemenis affoﬁ?ferﬂa'wmoqrbmmoses descri bes conbi nation
therapies for the treatnent of hypertensi on conprising
t he conbi nati on of an anti-obesity agent and an
anti hypertensive agent. WO 2005/000217 descri bes
conbg.nat rag llélhledn%eilr?gscér% tioP 8 Frﬁ ?‘%Hg?&tl 4 sheath, comprises metallic

em a copprisin g ni'sttation
se%ﬁé&ﬁﬁ%?PSﬁ"U¥a' S%@W?%%be5|ty agent and an
anti-dyslipidem c agent. WD 2004/1 10375 descri bes
conmbi nation therapies for the treatnment of diabetes
conprising the admnistration of a conbination of an
anti-obesity agent and an ad?i-diabetic agent. US
2004/ 0122033 descri bes conbi nation therapies for the
treatnment of obesity conprising the adm nistration of
a conbi nation of an appetite suppressant and/or
net abol i ¢ rate enhancers and/or nutrient absorption
i nhi bitors. US 2004/0229844 descri bes conbi nation
therapies for treating atherosclerosis conprising the
adm ni stration of a conbination of nicotinic acid or
anot her nicotinic acid receptor agoni st and a DP
receptor antagoni st. However, none of the above
patents publlshed pat ent appllcatlons or artlcles

N 1 o T " Y L, o



al koxy, and -S(al kyt). Non-limting exanples of

sui tabl e al kenyl groups include ethenyl, propenyl
W@ poog/og70aé | yl ), n-butenyl, 3-nethyl but-2-enyl , PCT/US2006/048261

n- pentenyl, octenyl and decenyl. "Al kenyl ene" neans a

di functional group obtained by renoval of a hydrogen

froman al kenyl group that is defined above.

Non-limting exanples of al kenyl ene include -CH=CH,

-C(CH3)=CH, and -CH=CHCH 2-. "Al kynyl" neans a

hydr ocar bon group containing at | east one

carbon-carbon triple bond and which may be strai ght or

braneyed ?nd Cﬁ%? ising about 2 to about 15carbon

atons’in tHE™N CIORCRAHFIQY}, SOF®Ti8IE: have about 2 to

about 12 esaebisongtctossubstrafecasdai n, and i n anot her

enbodi nmen t. 4 [

chain. Br ér"{v aﬁ,@g&kﬁe %Ué&% ?D lf/c}rﬁ% sgk?gt%gr 8 (%89\'39”%”9(9"9 Or more rare
eqftotlpesise With dhenprehgl motet Al easth elempyls, beintepraséra thia dotal
cdreatrationediat Rlakdy N1 oChabRs/cme | ;

2 to about 6 carbon atonngn ?ﬂ@ﬁgﬁg%%@mhlCﬁﬁﬁ%@cﬁgﬂyﬁavegmde

strai ght or branched. Non-limting exanpl es of

suitable al kynyl groups include ethynyl, propynyl,

2- bu and 3-nmet hyl buty The term "substituted

al ky | F‘%%ﬁ%"%fwat'o'i ﬂfé'%imk&v Nyherginghe onaypr bere rare earth elements
inslubis bhé ut edrddyt cmi@ny lerdilh endodbSiir WaB L Bedhingh may be

the same or different, each substituent being

i ndependent |y selected fromthe group consisting of

al kyl , aryI and cycl oal kyl . 'Alkynylene" nmeans a

di f t| obt ai ned renoval of a hydrogen

fr oﬂb;n a %S%Q‘Etb?fb"ft%‘f‘ T’ ‘leeéﬁ“r?ééea&b%‘?fé‘? of the one or more rare
eaxiyrelemnentsi |an@ pesanplsesrobant-kemghetepédslidéftancsiGstarnd

-CH 2CC-. "Aryl" neans an aromatic nonocyclic or

mul ticyclic ring system conprising about 6 to about 14

carbon atons, an in another enbodi nent, about 6 to

abo Qs The aryl gr can be

opt .ngnm |y S&%{},{rﬁ{: g %’TH%%E %P%Péfoéa' cPNeRpt&jen ehihe one or
magane; %f@rﬁ'@ﬂemu@hommbobm kNe " saomes/om? tb @i and 10'a8®dms/cm?.

are as defined herein. Non-limting exanples of

suitable aryl groups include phenyl and naphthyl.

"Heteroaryl" means an aronatic nonocyclic or

mul tiCy Cly ddnBBuSER R MGR TP, h% dé‘ abv(\)/g\t/ R efgﬁ?e; compnses a

d rlng atons, and I n another e
ielgriils matprial Mgtz caRERining theranerpr oner eGﬁ" emﬁftiﬂ e¥émeite, arichgherein at

leeast soree s thardi ebetie I?dat@idl‘ &fatﬁikﬁﬁnp?r%&? ®Re of Rlor& ¥PIRIOR dioxide, doped

mbi nat
65 SRR A S o o

The "heteroaryl™ can be optionally substituted by one

or nore "ring system substituents” which may be the

same or different, and are as defined herein. The

pr eBBx adde coRatragtion v dainef o nbetdie tHealBegaide! has@bngitudinal
dmﬁb‘#ﬁﬁ)mnrggﬁ‘ﬂgaé%r?% n%fnsiloﬁé‘ﬁhhggeo%at {OQHS fbng%(éllgeei %glﬁslgrl fand further
CORPESIYB TR rﬁnafe'béswa@ﬂwartm 'ﬂi%[ﬁ' %@leoplph%)nal ly

oxi di zed to the corresponding N-oxide. Non-limting

exanpl es of suitable heteroaryls include pyridyl,

pyrazinyl, furanyl, thienyl, pyrimdinyl, pyridone

(i ncluding N-substituted pyriBdones), isoxazolyl,

i sot hi azol yl, oxazolyl, thiazolyl, pyrazolyl,

furazanyl, pyrrolyl, pyrazolyl, triazolyl,

1,2, 4-thiadiazolyl, pyrazinyl, pyridazinyl,

qui noxal i nyl, phthal azi nyl, oxindolyl, imdazo[l

, 2-a] pyridinyl, imdazo[2, 1-b]thiazolyl,

benzof urazanyl, indolyl, azaindolyl, benzim dazolyl,
benzot hi enyl, quinolinyl, imdazolyl,

t hi enopyri dyl, qui nazol i nyl, thienopyrimdinyi,
pyrrol opyridyl, imdazopyridyl, isoquinolinyl,
benzoazalndolyl 1 2 4- tr|a2|nyl benzothlazolyl and

—r 1 . o o



descri bed. Non-limting exanples of suitable aryl oxy

groups i nclude phenoxy and napht hoxy. The bond to the
w@asgfs7on®i ety i s through the ether oxygen. PCT/US2006/048261

"Aryl -al kyl oxy" (or aryl al koxy) neans an aryl -al kyl -O

group in which the arylal kyl group is as previously

described. Non-limting exanples of suitable

aryl - al kyl oxy groups include benzyl oxy and 1- or

2- napht hal enenet hoxy. The bond to the parent noiety is

t hrough the ether oxygen. "Al kylthio" nmeans an

al kyl -S- group in which the alkyl group is as

prevggusli descri bed. Non-limting exanpl es of

sui t P& GPRFIUSToR Bufiaim %R:Y"U%{é”}fé‘? [pPethiibatipast partially metallic.

ethylthio. The bond to the parent noiety is through

the sulfur. "Arylthio" neans an aryl-S group in which

the aryl group is as previously described.

I\Ion pa.m tTﬁ'eg c@%@fﬁéﬁﬁoﬂ{l}gﬁﬁ% \ﬁmtgr%;rgétyééﬁ %grg S‘PH%Sdi%lectric material

| ude
BRSPS DR B e HoReks g Flsmider APg haraky netangeth
SL(rmunglng [tz Iayérahﬂlm)enalem]sf sHid arlghstaboknd of he gieRdPicirRaterial matrix
Cdﬂysgnoftgqgoﬁm},@é kyI group is as previously descri bed.
limting exanple of a suitable aryl-alkylthio

group is benzylthio. The bond to the parent noiety is

through the sul fur. "Al koxycarbonyl" means an

al kyl - O - group. Non-limting exanples of suitable

al ko%‘(fycar gensiugiigrsofi aiinuidevnebindky eavbguigd cenprises:

et hoxycar@ﬂ&yge% Qrﬂ c%ﬂﬂﬁn r‘ig?thtenﬁeocﬁ' rﬁ(fﬂa IR &% diSiments; and

t hrough the car car bon neans an

- & o O e AR o SRR BE eroneyprraaspare earth
eleinghtexycar bonyl groups i ncl ude phenoxycar bonyl and

napht hoxycar bonyl. The bond to the parent noiety is

t hrough the carbonyl. "Aryl al koxycarbonyl"™ nmeans an

aryl-alkyl-O-C(O) - group. Non-limting exanple of a

sui tabl e an | oxycar bony

The Dond -fH(r) él}#%ﬁngro@n c}fm@%@w@e\gepﬁg %%npﬁggglgpblgr%gawnstream of
the jifsk §ea0e Tt @igga n%tanzt light aédrigythe S(a@e@)ide.gr oup.

Preferred groups are those in which the alkyl group is

| ower al kyl . The bond to the parent noiety is through

the sulfonyl. "Arylsul fonyl" nmeans an aryl-S(O 2) -

Ul iy el B 28wl ule b Seli i dotgpfees one o

sul fonyl. The term sub
b°ma?fémi’wurtug@w ¥l Fine linexpgirnceshersrthe serand seg@niilods not
coanpsiet eciiunofin bkidedr BRicitindix@t ed group, provided that

the designated atom s nornmal val ency under the

exi sting circunstances is not exceeded, and that the

substitution results in a stable conmpound.

Cbng%natughs of . s bst i.tuents and/or variables are

per i°ssi bl'E ERFYYT P”%Eﬁ'%&ﬁﬁﬁ'%l"@ﬁ‘é’”?'@@GPPPT"F?' §igap| eonduit
couiigysenlitedyovity ahsiptithl signahipputrtd theofirst sdgridret; S witdringhe first
segPehBa '

b Fﬁﬁvgh Ioggfa;t'wl onﬂ?roéoglﬁ%urjeé tc?yrfnéh& tﬁé‘éﬂgt}éstr ek pu(?ﬁp%feed the
an}pﬁé%c{ PRjiFal gl fndo thagpoopd ﬁﬁg'ﬁﬁﬂ’fen into an ef f| caci ous

t herapeutic agent. The term "optionally substituted"

nmeans optional substitution with the specified groups,

radicals or noieties. An optionally substituted noiety

may be unsubstituted or substdtuted with one or nore

substituents. The term"purified”, "in purified fornt

or "in isolated and purified fornf for a conpound

refers to the physical state of said conpound after

being isolated froma synthetic process or natura

source or conbination thereof. Thus, the term

"purified", "in purified form or "in isolated and

purified fornf for a conpound refers to the physica

state of said conpound after being obtained froma

purification process or processes described herein or

wel | knomn to the skllled artlsan in sufficient

- e .



di sorders and hi gh bl ood pressure. "Effective anmount”

or "therapeutically effective anount” is neant to
waele®eosioes an anount of conmpound or a conposi tiPCT/0820061¢48261

present invention effective in inhibitingthe di seases

or conditions noted bel ow, and thus producing the

desired therapeutic, anellbrativerinhibitory or

preventative effect. The appetite suppressant,

nmet abol i ¢ rate enhancer, or HMG CoA reduct ase

i nhi bitor of the present invention can formsalts

which are also within the scope of this invention.

Ref nce appetite suppressant or netabolic

ratgﬁgnhdﬁigP&%fsﬁﬁ ’%?%%%ﬁ?ggﬁ?ﬁﬂ@%éﬁ”ﬁ%@@ﬂh is

under st oo’h emiceheignal énpusf er ence to salts thereof, :

unl ess ot | Toalel ; rm... t(S) .. AS
- _enpl gyed i}géﬁcﬁ%l%@hﬂ 8@8@&%@“@%‘ secfii @I? r?éaa RiFgiyignal from the
n ‘HP&PG ARRUTYARE oBlicah sigaal theentiga! sigral aaiplifiersompsisingsmbtas more rare
eaftbreta@dents ilithinnOmgaixiriatandl or or gani ¢ bases. In

addi ti on, n_the appetite suppressant, netabolic

rate enhaann\(/:\@r tcat)sr'gﬁ/é%bvﬁr’ra&%ct ase inhibitor of the

present igventicRogignsd soaduitcdpbigired thdiséat timparapyfiedsdptibal signal to
théfaceldt. Nnot limted to a pyridine or imdazole, and an

acidic noiety, such as, but not limted to a

carboxylic acid, zwitterions ("inner salts") may be

formed and are included within the term"salt(s)" as

used herein. Pharmaceutically acceptable (i.e.,

non-Xoxi cTheAsFemBlyRSickaim 3P vilrareiptithd peg osmiotesraae earth elements
inqghudef @ter @dnoral of betgh, srblier, neabisiuaf SndEfoiugef ul . Salts
- of the appetite suppressant, netabolic rate enhancer,

or HMG CoA reductase inhibitor of the present

invention may be formed, for exanple, by reacting the
app§tite1%u%%resgant, nmet abol i ¢ rate enhancer, HMS CoA
r edct ase MEATEBTPYOf Sli RE vhieseia ke PRR eRMPETaR edrttaplements
incudieLaTbiuot, witbiatlleast sase of susblerbismAskiRspicsahteRlerBIIRUASped silicon
nahdbristd€di um such as one in which the salt precipitates

or 1n an aqueous mnedium foll owed by |yophilization.

Exenplary acid addition salts include acetates,

ascor bat es, benzoates, benzenesul fonates, bisulfates,

borates, butyrates, citrates, canphorates,

canpRor sUhe@asersbly of almim 81 eherdiy treoadticontratR®, of erbium within the
malfrcinatekiant gem | fle Ral €3 3

met hanesul f onaetltgisﬁqjﬁ %a%t %gﬁesﬁéggﬁp?%ﬁgﬁ 1egl,?b n iaﬁ?né%/gg', '

oxal ates, phosphates, propionates, salicylates,

succi nates, sulfates, tartarates, thiocyanates,

tol yenesul fonates (al so known as tosylates,) and the

| i k&3 AddNE ASFRAMPlY OF Glainy 32 wiietain theemacinenadéiial comprises one or both
of indinsi thesade and tiadlie okige. t he formation of

pharmaceutically useful salts from basic

phar maceuti cal conmpounds are di scussed, for exanple,

by P. Stahl et al, Camlle G (eds.) Handbook of
Phaggace*&ical al t ._Prg?erties, Sel ection and Use.
(2002) zuPF BRSCMAY elclgim 83 ghetsin gay wre garth glements present in the
optichksigneat eanduitadre Pedsentiesa {old Eohcditfaliod otBss fhanGoKh 65 atoms/cm?®,

International J. of Pharmaceutics (1986) 33 201-217;

Anderson et al, The Practice of Medicinal Chemstry

(1996), Acadenmic Press, New2fork; and inThe Orange

"Book (Food & Drug Administration, Washington, D.C. on

their website). These discl osures are incorporated

herein by reference thereto. Exenplary basic salts

i ncl ude ammonium salts, alkali nmetal salts such as

sodium lithium and potassiumsalts, alkaline earth

nmetal salts such as cal cium and magnesium salts, salts

W th organi c bases (for exanple, organic am nes) such

as di cycl ohexyl am nes, t-butyl am nes, and salts with

am no acids such as arginine, lysine and the |ike.

Basi ¢ nitrogen-containing groups may be quartem zed

a1 e o I ' - T T 1



The amount of the appetite suppressant or netabolic

rate enhancer of the present invention, or a
w@banrosmoeut i cal |y acceptable salt, sol vate, esPEr/USWN6/048261

tautomer thereof, adm nistered to a patient can be

determ ned by a physician based on the age, weight,

and response of the patient, as well as by the

severity of the condition treated. For exanple, the

anount of the appetite suppressant or netabolic rate

enhancer of the present invention, or a

phar maceutically acceptable salt, solvate, ester, or

taut omer thereof, administered to the patient can

range from about 0.1 ng/ kg body wei ght per day to

about 60 ng/kg/d, preferably about 0.5 ng/kg/d to

abou#>-40 e quecnnblmfmlalmﬁzt Wherebxthapipisal sfgnkMSnGoi consists
eds@ AN/ % Bné BRHRIE & silfcBARRHAS Sstllé%ﬁfdmmderbr%g?&l Qﬁ&’)tp&omde.

with the nicotinic acid receptor agonists the

present invention are |ovastatin (for exanple

MEVACOR(r) which is available from Merck & Co.),

sinmvastatin (for exanple ZOCOR(r) which is avail able

f r on3aver cknNR2EEMPIY pirdkaiasASiurther ¢amprisicanpsemiconductor substrate, and

wHRIRAM ATk é))o%hQ)lﬂtHesorﬁi\éél' digili @orﬁd’lﬁ’trﬁn%rdt%a%k M\%ﬁﬁﬁ\%f the optical

tat
m%%“af%?l)ﬁer orL\r’i‘?Rsﬁ‘"iaglgp) eﬁ?ralc\ciﬁgpcé?r%bs‘f'?tﬁvast atin (for

exanpl es LESCOL(r) which is available from Novartis),

cerivastatin, Cl-981 , rivastatin (sodi-um

7- (4-fl uorophenyl) -2, 6-diisopropyl - 5- net hoxynet hyl pyri

di n-3-yl )Tlﬁi‘ gssediblyalrotaiy-3 Wkt MNAA EEhicoh@oiY B bairhid comprises
buflénBh&HR; Qﬂﬁ% ) from AstraZeneca Pharnaceuti cal s),

pravastatin ‘as NK-104 of Negma Kowa of Japan).

H3 receptors have been inplicated in thernogenesis

regulation in rodents and in feeding behavior in

humans. Various H3 receptor antagonists/inverse

agorfidst s avethnskof fefiting a senhicndustef cdnsfrostionpderhpiiding

hi stam n%r&'n@m{:;‘é%%n%hdu%ﬁsﬁ@ﬁrr? y can be useful
inlreating qgbesit besity-rel'ated conditions. H3

recept or SAAYERT g"t @P'ierf@%}%‘és Hiofestubstialee been
di scl osedining dlléast 30037 th8 3308nesAV4 1kl BS%ier AR al:

2001/ ozl 348 M SEEEFaBBUEE Al v .

2003/ 1 53°RP9 2 (gRs! SO Obhe VEORILIHE 97a1& %l with one or more rare earth
elediidd; Gd8843, 2004/ 087573, 2004/ 092521, 2004/ 214856,

2004/ 248?%3“1,‘%004/?2(@;{9?23(% 2004/ 224952 2005/ 222151,

2005/ 222 BG57 Bér HgigHRlover hegavegyidg ypatgnal, the second

bagies mateyipg co@ag};@ the Orst BaBie6 maTdial Sloh6 6ideaals 6 tAd a1 R82t one

trefic)08, 240,
6, 437, 147,
6, 908, 929,
6, 878, 736,
6, 506, 756,

5, 652, 258,

6, 720, 328,
6, 908, 926,
6, 638, 967,
6, 489, 337,

6,417, 218,

5,869,479,
6, 906, 060,
6, 610, 721,
6, 436, 939,

6,673, 829,
6, 849, 621

6, 884, 809,
6, 528, 522,
6, 448, 282,

6. 756, 384,
' 6, 884, 803,
6. 518 287,
6. 407, 132

6, 355, 665, 6,248,765, 6,1 33,291 , 6, 103, 735,

6, 080, 871 , 5,932,596, 5,929,089, 5,837,718, 5,821

, 259, 5,807,872, 5,639,775, 5,708,171 , 5,578, 616,
5,990, 147, 6,906,081 , WD 95/14007, WO 99/ 24405 (each
of which is herein incorporated by reference). In one
enbodi nent, the present invé@ition is directed to
conpositions conprising one or nore netabolic rate
enhancer which is an H3 receptor antagonist/inverse
agoni st descri bed generically (i.e., a conpound
according to Fornmula (1)-(VIlI1) as described herein)
or specifically exenmplified in U S. 6,720, 328,

6, 849, 621, 2004/0019099, 2004/0097483, 2004/0048843,
or 2005/0113383 (each of which is herein incorporated
by reference); and one or nore appetite suppressant
selected fromthe group consisting of a CBi antagoni st
(e. g., rlnDnabant) phent er m ne, S|butran1ne and

= . T N T LT " -
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[ 0004] Yet another use of optical signals is for

transferring information in processors utilized in
wepnorogiosent s that can potentially have very hP@irus2006/048261

radi ation. Although such environnments can cause

numer ous problens for signal transfer utilizing

el ectrons, signal transfer utilizing photons can

remain rel atively robust under such conditions. Anbng

the applications for utilization of infornmation

transfer in high radiation environments are mlitary

applications, and outer space technol ogy applications.

[OOOS% Th above};isted exanpl es are but a few of the

nunme Etﬁ%‘&? Bfr%a't"l%wﬁg{@@ 3R ERPIRE FeMBHERE implanding the one or
miore tane epuﬂmebmzanm‘ frdnﬁlchgmdes/eﬁ thp@de ok ﬁ’for@ﬂirb‘ééhh elements, utilizing an

fa
ARG R spbld {oo Rl el ARB 4T an g gse of rom
a*wfdéstq BIO@W@ndfe\ﬁ@pgm W40 edeme/aah®net hods f or
i nprovi ng optical signal propagation and transfer.
SUVMARY OFTHE | NVENTI ON [ 0006] In one aspect, the
invention includes a light-directing conduit ~The

condyht i REL WSS Ieﬂr‘?’n%g fUEF\&I del rtsn\r 9 dmteﬁ f?eﬁﬁlgg Qoplng to

rates, and a s arrler sun
d'%?g thedmplanigg %r}‘?é%ftrﬁm’% a'@'cﬁﬁ'”thgﬁﬁféamﬁ d\"t@wﬂbe avaveabitly material.
keep the light migrating along a path defined by the
inner material. The inner material conprises a matrix
havi ng one or nore rare earth el enents dispersed

thergi.n, théhehdddraimCRORYEERLhE Bné)f)r Fnla?e APE e?ﬁh E@Fr?ents are

rth eI nents within at |east a portion o
m%ﬁ%?F?*ﬁ%tﬂ& UNeast about 1 x 1016 atons/cnB. As is
known to persons of ordinary skill in the art, rare
earth el enents are any of the el enents having atomc
nunbers 58-71 . [0007] In one aspect, the invention

i nclagles @he mstRNsteediar3scessin Wed b@é‘opl‘%m ia$d Q&’th"‘elements include

trate. and a wave e supported

oo SR AE v R B b opS cRein SHesS AP Bom pyibe Waveguide
matgrial te antaeidic egtelinrshaving derisoedpredisimg mmae.hmmisgopeemtam

to a total concentration of at |east about 1 x 1016

atons/.cm 3 within at | east one segnent of the

wavegui de. [0008] In one aspect, the invention

i nclpudes i . or at|

asscrpl y o pencE Bl A ARHE LG BRRST Sorkopaece

signal anplifier, an optical signal receiver, and an

optical signal conduit. The optical signal anplifier

is configured to receive an optical signal fromthe

i nput4- andThenpethogl of blairo gRivdereis trgnedriunanchtainiagopdtetall comprises
cefib@idideconduit is configured to direct the anplified

signal fromthe anplifier to the receiver. The optica

signal anplifier conprises one or nore rare earth

elements within a matrix material. In particular

aspe%t the rare earth el enents can include one or
mor é°of  cE18 ORNOd ohFiain 3R ubaiain the cieorypereralegarth elements include

erhiod08hd t/vhemreth@%mg cdgfi%nrséi‘gﬁfﬂsir@bﬂléb“ét HOR%tich TRt Rveguide
U S
e 4 B B8R b PG B BRBRIAN G el gsqpgpaerein

trenches are etched into the substrate At | east one
of the trenches is lined wit22 a first barrier
material, and then filled with a wavegui de materi al .
At | east sonme of the waveguide material is doped wth
one or nore rare earth elenments. A second barrier
material is then forned over the wavegui denateri al,
with the second barrier material contacting the first
barrier material along sidewalls of the at |east one
trench. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010]
Preferred enbodi nents of the invention are described
below with reference to the foll ow ng acconpanyi ng

dr awm ngs. [001 1] Flgure 1 |s a dlagrannatlc

______ o, R 1 N g, N 1 I T



substrate 18. The first and second portions 24 and 26

can conprise the sane conposition as one another, or
w@an7dsfoier from one another in conposition. FRCT/82006/048261

al t hough the first and second portions 24 and 26 are

shown to be honpbgeneous, it is be understood that at

| east one of the portions can conprise nultiple

di ffering conpositions arranged as vari ous segnments or

| ayers within such portion. [0033] The inner material

20 can be considered to be the optical wavegui de of

the light-conducting conduit 12. Light mgrates

through the inner material. The particul ar wavel engt hs

of light which mgrate through the inner material can

be determ ned by the conposition of the inner

mat e#6.al , Themathdd delainn@8griiereid ths agidic sohdion tompdsstan ).

skill in the art. One aspect of the present invention

is a recognition that inclusion of one or nore rare

earth el enments (in other wor ds, one or nore of the

el enpnt s M. tfae, gr oupcon lStIn of cerju

or ag%{; dymﬂsém %%Lhé% malljrpn rl}%l{'iﬁ &amflﬂg mateng} comprises
Erelds-opi um gadollnlun1 terbiun1 dyspr05|un1 hol m um

erbium thulium ytterbiumand lutetium within the

i nner material can enhance stability of an optica

signal mgrating through the inner material. In sone

aspesd s, FHemeterof TBES %IS%R}QEQH tl‘fé)giﬁ{ h&gm%epgém%nses an anneal

havi ng one or nore rare I spers
follqydn@ fN, expostrede tha agidie saltion.véth seid @mnetahé!ffgﬁeg dhre erbiven within the
wmgerdeahdtbnail ements within at |least a portion of the

matri x being at |east about 1 x 1016 atons/cm 3.

[0034] The matrix can conprise any suitable

conposi tion or combination of conpositions and in

SONE, ASp ts ? rise one or e of sili

o e B melies.ef QEm sBivarein fie Ginecane Bpnemgtianayeauide
maien@pdvee‘gﬂhm trerchl engfuether ¢BRSGEIng PhesRA06H bi Batvaveguide material
prih BBt ERA oAl oLt ALRS Ly 01 8 (FSG), ST i con

nitri |un1t|n oxl de and zinc tin oxide. The

silicon- OXIde cont ai ni ng gl asses can be considered to

be doped silicon dioxide, and in sone aspects can be

consi dered to consist of silicon dioxide and one or

mor &lf pHesphteds] clalinu8siwheraimdt leestame re6id8 of thENRSst barrier
mdtafi@ cBRfakld LIRBYIhE 88t LR R id %ﬁ@suﬁé’tefr@ghﬁhe same in

within the inner material matrix
Coranggfz?ni ar‘fgﬁhlﬁﬁ?trﬁ”ﬁdeg‘f’ﬁbl lity of an optical signal
m grating through the inner material matrix (or, if
desired, to anplify an optical signal mgrating
through the inner material matrix). The rare earth
el erfant s Twiel rhethyg bcabinysbamamwr@adtat @o@eﬁﬁaﬁ‘&mﬁaﬁé &ih

eleln?e?ﬁsr glp@ﬂ ecg)FzFﬁ géjeqaéns & tﬁe \?Va%sl%dﬁ ? Wg enﬁxng Ijro\ﬁlthgr@ﬂe&than 0 atoms/cm?

to gyt 1A RIemsgmT. typ| cally mean that a total
concentration of the rare earth elenents will be |ess
than or equal to about 1 x 1018 atons/cm 3. In
exenpl ary aspects, a total concentration of the rare
earth elements within the inner material matrix wl|
be fromabout 1 x 101d atons/cnB8 to about 1 x 1018
atonms/cm 3. In sone aspects,23q particular rare earth
element will be the only rare earth el enent provided
within the inner material matrix, or at least will be
the only rare earth elenent present within limts of
fabrication techniques. If a particular rare earth
element is the only rare earth elenent present within
limts of fabrication techniques, such rare earth
el ement can be considered to be substantially solely
the only rare earth elenment present within the inner
material. In some aspects, it can be advantageous for
the |nner naterlal natrlx to substantlally solely

o o ' N Y. Y Y- e o T '



from escaping fromthe wavegui de. [0051] Barrier

material 54 ultimately fornms the sheath di scussed
w@bwves7oad accordi ngly can conprise the same PCT/US2006/048261

conpositions as described previously for the sheathing

materials of figures 1-3. Thus, the barrier material

can, for exanple, conprise silicon nitride or other

non-nmetallic materials and/ or can conprise various

netallic materials. [0052] Wavegui de material 56

ultimately fornms a |ight-conducti ng conduit anal ogous

to the light-conducting conduits discussed above, and

acc in ca 0 ise_the sa conposi tions as

oot bod s EBsAST Bl Beutierin Jia SEU oty aEo vacs parn
elerherfits githissddped redihnss of thi evanagwdel indeeriahtsefranalbboea, x fi 0¥ atoms/cm?®
1o B8P £10CUMLL/S6? consist essentially of, or consist

of one or nore of silicon dioxide, doped silicon

di oxi de, silicon nitride, indiumtin oxide, and zinc

tin oxide. [0053] Referring to figure 7, materials 54

and 56 are subjected to planarization (such as, for

exarf® e, Tiempihab-ofieleivadBodlerpokt Bhsimpnd of themavaguide material is
seRlcARAFdA i i ate

18 and n§?2§?2?§°§ﬁ&£§§9§@Z°?ﬁ%§§?gﬁg;@?g??@ﬂ§ﬁ§§%d?h

sone aspects, renove sone of substrate 18 so that the

pl anari zed surface 57 is elevationally bel ow an

initial uppernost surface of substrate 18, and in

ot he¥* asplia gethan osoipisn dRmherairy asteas sopwnofteavhaieguidnmaterial is
silidppenmst surface of substrate 18. [0054] Referring to

figure 8, waveguide material 56 (figure 7) is exposed

to one or nore rare earth elenents to convert the

material to rare-earth-el enent-doped materi al

60. Al_t hough the doping with rare earth elenents is

show? occlIETHGOLPt 8™ AR Whershapl Ieastissmedt the yareguide material is
indigmitis dx@glebe under stood that the invention al so

i ncl udes aspects (not shown) in which such doping

occurs before the planarization. [0055] Any suitable

nmet hod can be utilized for-incorporating desired rare

ear el nts. intp the equi de material . For

i nst ghce%dﬂ%tﬂ?d 8@?43'6&3%\6%?%% gyeasisemert thaywayeaide material is
zingingxidexenpl ary aspect, chlorides of one or nore rare

earth elenments are inplanted into the nateri al

utilizing an inplantation energy of from about 100 KeV

to about 300 KeV, and an inplant dose of from about 1

x 1@%3 at 1015 at ons/ cn?. .Such

i rrplgi'nt atTi(P'gﬁA %gﬁd gﬁﬂ%&ﬁ% Wﬁ‘éé'd‘ e@%rv‘éad' ealg@% CBYPHETE

earth el &fsiiSe@inent sertpinggeErarieelameetk-dededafielpetdamaterial; and

about 1 % skRdhd 8édMidnteBsthntiAh) Mot contHinthd 8-l LIPAEMBNts.

The i nplantation can be followed with an anneal at,

for exanple, a tenperature of from about 5000C to

about 7000C for a tinme of fromabout 10 mnutes to

abo SOTﬂinutes to diffuse the inplanted rare earth

el ennt s WEITRICY ARl 3] i ereinthe aavaguide gomprises:

parti cul arfirstspgtient ddmeainifi leatsitirciapad @ictsutidmaleriat ahd

cr i um chIEr T BB Fef B ARG SOl RPrah

is entirely erbium the dopant within the wavegui de
material can be solely erbi@h and if the inplanted
rare earth elenent is at least nearly entirely erbium
t he dopant within the wavegui de material can be at

| east substantially solely erbium [0056] In another
aspect, the waveguide material can be doped by
exposi ng the wavegui de material to an acidic solution
havi ng rare-earth-el enent-contai ning materi al

di ssol ved therein. Such acidic solution can, for
exanpl e, correspond to a solution fornmed of a 1:1

vol une dilution of 36% (by weight) HCl in water,
havi ng one or nore of erbium oxide (Er203) , cerium

N T I N o~ \ o T o a



el ements conprise erbium 15. The light-directing
conduit of claim11 wherein the one or nore rare earth
wW@b@mesitogs ar e substantially solely erbium 16.PdES2006/048261
l'ight-directing conduit of claim1l wherein the sheath
conprises netallic segnments and non-netallic
segnments. 17. A sem conduct or construction, conprising:
a sem conductor substrate; and a wavegui de supported
by the substrate and conprising one or nore rare earth
elements, wth the one or nore rare earth el enents
being present to a total concentration of at least 1 X
1016 atonms/cnB within at | east one segnent of the
wavegui de. 18. The construction of claim 17 wherein

the one or nore rare earth elenments include one or

mor e5%f  cEre methaskdiiclaim %Wﬁh tire serdnglsegmshlimdod@stream of the
firStR ghRIMS hloHg bl fith 6f light alo fide. at | east sonme of

the one or nore rare eart elenents are present as

rare-earth-el enent -doped silicon nanocrystals. 20. The

construction of claim17 wherein the total

concentration of the one or nore rare earth el ements
i s fQm absrieincd of glegm SBorhsreinthe secapd gegment a@Rts of silicon

digtiode/ @cb’ﬂe'&i salﬂ:o?u dm}lri]t% GRMShE K trférér@itmﬁ&kﬁite@ Me&ﬁ]@ Fr?dt(FhaI of the
gui de_further el ectric nmateria
f'rét@te mencon SR I °§h‘r%}p%?'“’ﬁa'.“e°"+ rddzing ¥p exdfent s,

and wherein at |east sone of the dielectric materia
matri x conprises one or nore of silicon dioxide, doped
silicon dioxide, silicon nitride, indiumtin oxide and
zinc tin oxide. 22. The construction of claim2 1
wherei n the wavegui de has a | ongi tudi nal di nension,
and | ateral dinmensions orthogonal to the |ongitudina
di mensi on; and further conprising a sheath entirely
surroundi ng the Il ateral dinensions.23. The
construction of claim 22 wherein the sheath is at

| east partially netallic. 24. The construction of
claim 22 wherein at | east sonme of the dielectric
material matrix conprises silicon dioxide or doped
silicon dioxide; and wherein the sheath surrounding
the lateral dinensions of said at | east sone of the
dielectric material matrix consists of silicon
nitride. 25. The construction of claim17 wherein the
wavegui de conprises: a first segnent containing the
one or nore rare earth elenments; and a second segnent
substantially not containing the one or nore rare
earth el enents. 26. The construction of claim25
wherein the second segnent is downstream of the first
segnent along a path of |ight along the wavegui de. 27.
The construction of claim26 wherein the first segnent
conprises one or both of indiumtin oxide and zinc tin
oxi de; and wherein the second segnment does not
conprise indiumtin oxide or zinc tin oxide. 28. The
construction of claim26 further conprising an optica
signal conduit configured to provide an optical signa
input to the first segment; and wherein the first
segnent is an optical anplifier configured to anplify
the optical signal input and feed the anplified
optical signal into the secd segment.29. An optica
si gnal propagati on assenbly, conprising: an optica
signal input; an optical signal anplifier configured
to receive an optical signal fromthe input and
amplify the optical signal, the optical signa
anplifier conprising one or nore rare earth elenments
within a matrix material; an optical signal receiver
and an optical signal conduit configured to direct the
anplified optical signal to the receiver. 30. The
assenbly of claim29 wherein the one or nore rare
earth elenents i ncl ude one or nore of cerlun1 erblum
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