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BACKGROUND OF THE | NVENTI ON The present invention relates to a genus of
subst it utveoloyaebo ¢ ureas and derivatives thereof useful peT/@RéEZes Sts of
tachykinin receptors, in particular as antagonists of the neuropeptides
neur oki nin-1 receptor (NK1). Neurokinin receptors are found in the nervous
systemand the circulatory 15 system and peri pheral tissues of manmals, and
therefore are involved in a variety of biological processes. Neurokinin
receptor antagoni sts are consequently expected to be useful in the
treatnment or prevention of various mamual i an di sease states, for exanple
respiratory di seases such as chronic |lung di sease, bronchitis, pneunonia,
asthma, allergy, cough, bronchospasm inflammtory di seases such as
arthrigis and 20 psoriasis; skin disorders such as atopic dermatitis and
contact dermatitis; ophthal mal ogi cal disorders such as retinitis, ocular
hypertensi on and cataracts; addictions such as al cohol dependence and
psychoactive substance abuse; stress related disorders such as post

tramautic stress disor derSEl?@é?WEWUR@mWIﬁ'%@BA@@N@;@S; eating
di sorders such as bul rng 25 disorders;

mani a; prenenstrual syndrone; central nervous system conditions such as
anxi ey, BRATKGRGUNDRYY THEANUENTIOAN ¢ di sorder, phobi as, bipolar

di sorder s_—_—arﬁ"_lr——ﬁo"c—l_eptl [ pressi on, psychosis,
schi zophr eni a, q’g‘ﬁlpiﬁ%‘?’?ﬁ'i’v%’ﬁlﬂyr%@é%tg %a&er}qgl msﬁmﬁt‘:y& %qua?o%ﬁj\é' s
di sease; g@efvatheatthstdofialsefuliasaragsnistscdf tashﬁmhnéseﬂhos&aaewaanmmms tis;

nausea; b%ﬂ%@nfﬁéﬁp r%eﬁéuroggpaaé@peagddk%geai ceptdi(RK 10 di sor der s.

obesi ty; di abet es n relat I sor suc as neur opat hi c
pai n, post - opei\@tumienlpaenepmae&:ﬁwr‘@nld tbhmm@%o%ﬁs’ﬂems%mmﬂﬁécu ey

geni t rg énféﬁ@ggﬁ{)ﬁer%'i‘ﬁ&% bithahhals! 8hd %Ye?bfdrbsaré'?ﬁvdﬂ/éd‘ﬁff ¥ vanety of

|ncon I nen cul ar recep tOI’S have been reported
i nvol ved bwlwl@amfa@@%ﬁeér N%qugama@@péﬂaa%ea§'8§e6%@? q‘%%.‘ﬂb’ﬁdpﬁktfd to

receptor gataganiistife #eaRREM drpresentidn bﬂvaricfu% magahakent deedseseatestfoon of
ek
present i agthmba calletgyg ooeghebamobdspgsmheanflammateryldis@ssaRlskh & anthitiand
I~ 6(1 A%rlaélg', skin disorders such as atopic dermatitis and contact dermatitis;
ophthalmalogical disorders such as retinitis, ocular hypertension and cataracts;
addictions such as alcoho! dependence and psychoactive substance abuse; stress
related disorders such as post tramautic stress disorder; obsessive/ compulsive
disorders; eating disorders such as bulemia, anorexia nervosa and binge eating
25 disorders; mania; premenstrual syndrome; central nervous system conditions such
as anxiety, general anxiety disorder, panic disorder, phobias, bipolar disorders,
migraine, epilepsy, nociception, emesis, depression, psychosis, schizophrenia,
Alzheimer’s disease, AlDs related dementia and Towne’s disease; gastrointestinal
disorders such as Crohn's disease and colitis; nausea; bladder disorders;
30 atherosclerosis; fibrosing disorders; obesity; Type Il diabetes; pain related disorders
such as neuropathic pain, post-operative pain, headache and chronic pain
syndromes; and genitourinary disorders such as interstitial cystitis and urinary

incontinence.
In particular, NK4 receptors have been reported to be involved in microvascular

35 leakage and mucus secretion, making NK1 receptor antagonists especially useful in
the treatment and prevention of asthma, emesis, nausea, depression, anxiety, cough,
pain and migraine.



Q1 or a pharmaceutically acceptable salt thereof, wherein 5 Ar' and Ar2
are independently selected fromthe group consisting of Rl' heteroaryl and
s 9 CRLIWOoM#4206 -0-, -S-, -SO, -SO2-, -NR12-, -N CORLZ2PeT/@RO0/IHT[O2R1LS) -
R1, R2, R3 and R7 are each independently selected fromthe group consisting
of 10 H, Cl1-C6 al kyl, hydroxy(Cl-C3al kyl, C3-C8 cycloal kyl, -CH2F, -CHF2
and -CF3; or RI and R2, together with the carbon to which they are

at t ached, s IARYQSF FHRINYENTBON i ng; or, when X is -0-, -S- or -NR12-,

Rl and RZtTogether are = R6 is nde ndently sel e

alkyl, -OR13 or -S QmpﬁupgsP?Ebe pﬁes,qn E‘Vﬁgﬁa?@fe{%%rﬁsfn%tde@ {%@'ﬁw% can

be the same or different on 18° eac%bon Q) is selected fromthe group
C

consisting of XC~N. RARNBCAN, R4 X~ R5-NS/N. R4 11 11 11 \\ Y YL Y
and OO X2 is -0-,Rr% XY |s-£\)[,2 =S or =NR'; 20 Y is H Cl1-C6
al kyl, -NR17R13, -SCH3\(/R19yaryl (CH2)n6 R 9- het eroaryl (CH2) n6-,

-(CHZ) n6- het er ocycl oal ky/| (C1-C3) al kyl - NH-C(O)O(Cl Co6) al kyl or

-NHC(O R15; R5 is H or -(%HZ)an wherein n? is 0-5, Gis H, -CF3, -CHF2,

-CH2F, - OH, - Qyr 4 PhafRadddtichlly ac Bﬂ;ﬁa saIQ?'t(eﬁfBofCﬂlh@)‘@lho61I kyl), - NR13R14,
- S02NR13R14

, -NR 13SO2R15, - NRt3 12(
-cooR®2, 3’ cACREIEAT AJ¢ indeRende) Ysﬂ%é’te ﬁi& 8P§’|°°)’\ﬁﬁ“§?\$§ﬁ
PCT/ USOO/rigédlaryl-ahd23 R 24 )12 1171,4 P-OHn4d xNR N) n3 a Res OHn3
R12 n5 R25 O N, NHR12 R12 NHR13 1 or HN NR ~~NR11 N~NR11

5 \\Rm

X' is -O-, -S-, -SO-, -S0,-, -NR'%, -N(COR™)- or -N(SO,R*)-;
R'. R? R®and R’ are each independently selected from the group consisting of
10  H, C,-Cq alkyl, hydroxy(C,-C;)alkyl, C,-C, cycloalkyl, -CH,F, -CHF, and -CF;; or R
and R?, together with the carbon to which they are attached, form a C,-C; alkylene
ring; or, when X' is —O-, -S- or -NR'-, R" and R? together are =0;
each R® is independently selected from H, C,-C; alkyl, -OR™ or -SR™,
" nis 1-4, if n is greater than 1, then R®and R’ can be the same or different on

15 each carbon;

& Ve
~q” is selected from the group consisting of
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X2 N, 2 N

N / ‘R* N\C/ R X\C/ Rs'N\S/N‘R“
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X?is -O-, -S- or -NR®-;
Y is =0, =S or =NR'';
20 Y'is H, C,-C, alkyl, -NR'R™, -SCH,, R"-aryl(CH,)s-, R'"*-heteroaryl-(CH,) -
-(CH,),,-heterocycloalkyl, —(C,-C,)alkyl-NH-C(O)O(C,-Cg)alkyl or -NHC(O)R"™;
R%is H or -(CH,),,-G, wherein n, is 0-5, G is H, —-CF;, -CHF,, -CH,F, -OH, -O-
(C,-C, alkyl), -SO,R"™, -O-(C,-C, cycloalkyl), -NR™R™, -SO,NR™R", -NR"*SO,R’, -
NR™COR", -NR™2(CONR"R"), -CONR"R™, -COOR", C,-C, cycloalkyl, R™-aryl, R**-
25 heteroaryl,



O' or when n1 is 0, R5 can also be -C(OR13 or -C(S)R13; provided that G
is not Hwhen nl=0; X is -NR20-, -N(CONRL3R14)-, -N(CO02R13)-, -N(SO02R15)-
- N( COR12WOQ 01/B420 SO2NHR13) -, -0-, -S-, -SO, -S2-, - CF2-RCT/CBIRY33831
-CR12F-; R8, RO and R10 are independently selected fromthe group
consisting of H Cl1-C6 alkyl, C3 CBscycl oal kyI CR12 hal ogen, -CN, -NO2,
-CF3, -CHF2, -CH2F, -OCF3, -OCHF2, -OCH2F, - - CONR21R22,
-NR21COR12, -NR21CO2R15, -NR2ICC]\IR21Fg23 NR21802R15 -NR - SO2NR21R22,

-S(On5R15, Rt6-aryl and R be RI1 is H ‘G Cs alkyl, C3 C8
2, ( al kyl - C( O) NHRL2,
; each

cycloal kyl, -2, -CN, OH,
ns stl ng of C13C6 al kyl and C3

R19- aryI(CH)riI6 or
nt | yR¥el’ect e fromthe gr oup

i ndependent Py PeQlct ede fr
C8 cycl oal kyl o|-IR13 and R1 re im
'lﬁy%l oaI kyl, R19-aryl (CH2)n6- or
her are C3 C6 al kyl ene and

consi sting of H, Cl-C6 15 dlkyl ,

R19- het eroaryl (CH2) n6-; or R13 nd R

with the Bitro Nntqavvhlch NHEy are aRt orma4 7 menbered ring, or
one of thgéﬁ/c% the edrk ha| n fornmed by R13 and R14 is
repl aced by g eroat m s Rét ed f omt Rdr oup consisting of -0-, -S- and
- NR12 1 20 R15 i@ Cl-C6 al kyl, C3-Ca cycloalkyl or -CF3; Rl16 is 1 to 3

substitue epeqaen t fom,t 9 itpht GUisafot HHwheh- C6
al kyl , CS(SP(gh%RgF oa E@I &é%’f%&%l(’g@q hrBJI ggggﬂza;@ovggg R17 I|Ss 0H Cl- C6

al kyI C33‘(§330ycloal kyl, - COORL2, CO\IR21R22 -NR21IR22, - NR21COR12, -NR
21002R72, - NR RICNRELRRACONRER 2&1150 RIH( QU(ERFS?)- 20/(ROR 5, H, Cl- C6

al kyl o P 19 s to t|t nt ependent |y selected from

t he gﬁoupN(.éqg&("gﬁ?ﬁ 5 %1 cBCar k? 2 ’C%ﬁ gcy@ﬁogfkyl -OH, hal ogen,

- 8\|( C?,Ngg C::RB lR"C}ﬂr_dZR10 ﬁéﬂﬁdepé]@&'@)tly SESHED frorhe groupo:@r@_st@m gf Kyl ),

- c a : @pﬁj: .

21C02R12, C iy %@ , zy\@ E%RlSZ,I éﬁ ﬁzﬁ chizpe

al kyl , CB—(I!BHEy,c—IOﬁiH@I C@ORKZG@QWZH%% er% P 01t B

PCT/ USOO/ 2102 %P N nFteSnRI Yase bagtmdhbtm e group
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conS|st|ng of

togetter are OB ds "bl%y‘i'-:eﬁ@)/hl%(an %F'g%llﬁ)léloa\‘b 834:%%%@% (?{1%62’&5@51(1 e
attached ferim §>a|ﬂy|7cqmmﬁ1{‘édR‘rgLa’rgl,(CH Hrer RF- Hehmoaqd(r@tbpnsat ons in the
rom the 3?2LBRE%F?§‘?& Ate, Saen Tfersrgenty sERGEE o 1 Sl ARBIRE 158"
are H, CIEGE alkyllandrCi-Canytiealkplyet her as =0; when n5 =0, and R25 and R26
=H Xis not OpdN,nPR™ are independently selected from the group consisting of H, C,-Cs
15  alkyl, C,-C, cycloalkyl, R"-aryl(CH,),s- or R'™-heteroaryl(CH,)¢-; or R"™ and R"
together are C,-C, alkylene and with the nitrogen to which they are attached form a 4-
7 membered ring, or one of the carbon atoms in the alklyene chain formed by R* and
R™ is replaced by a heteroatom selected from the group consisting of —O-, -S-and —
NR12-;
20 R is C,-C, alkyl, C,-C, cycloalkyl or —CF;
~ R™is 1 to 3 substituents independently selected from the group consisting of
H, C,-C, alkyl, C,-C, cycloalkyl, C,-C, alkoxy, halogen and -CF;
R" is H, C,-C; alkyl, C,-C, cycloalkyl, -COOR™, -CONR?*'R?*, -NR*'R%, -
NRZ'COR', -NR?'CO,R", -NR*CONR?'R%, -NR*'SO,R" or -5(0),sR™;
25 R"is H, C,-C; alkyl or -P(O)(OH),;
R is 1 to 3 substituents independently selected from the group consisting of
H, C,-C, alkyl, C,-C, cycloalkyl, -OH, halogen, -CN, -NO,, -CF;, -CHF,, -CH,F, -OCF,,
-OCHF,, -OCH,F, -O-(C,-C; alkyl), -O-(C,-C, cycloalkyl), -COOR?™", -CONR?'R%,
‘NR?'R%, -NR?'COR", -NR?'CO,R"?, -NR*CONR*R?%, -NR*'SO,R" and -S(0),sR";
30 R? is H, C,-C, alkyl, C,-C, cycloalkyl or —(CH,)..-heterocycloalky! ;

R



n3 and n4 are independently 1-5, provided that the sumof n3 and n4 is 2-6;
N5 i s independently 0-2; 10 n6 is independently 0-3; and g and r are

i ndependevo by44oor 2. Preferred are conpounds of formula pCwused3ssiR4 and
R are each HH Also preferred are conpounds of fornmula | wherein R1 and R3
are each H Also preferred are conpgunds of fornula |I wherein Rl, R3, R4
and R are each H R6 is preferably H 15 or -OH Preferably, X1 is -0- or

awdele 5 Q:e ?%z'ﬁferﬁidﬁﬁear@%&\?ﬁé’rﬁfe@m ¢ ¥eYe dt8d fr|89n tH%l rou@ltﬁmdlstmgf‘@fﬂélﬁ -B3, RO
ecte )
pr ef er abl Kyl &e- Y\‘T\ﬁ’@ﬁ?‘%af‘g begizyl 0 %i ;ﬂ’ﬁé 899 %Nﬂéé @%%kﬂ@?earnrde M e
C?WDOEJndsth@fnm‘rog@mt@whndﬂene?lane @ttashedKZer@ﬁ a¥)-7NREmbereckring t dveori¢ pfthe
structure_ s 21 h H R6
is Hor Bo%_at(?@s 'Bﬁ%gﬁ()}ﬁ&ffr%n % Ar #Aﬁdﬁlsﬁgh ég %ig phenyl ;
Yis 50 amatexmtosm selpsted fromshe._gmumcomssmrsg of —Or. -St@rg)™R™6, G is not H
when nl1=0; R19zar pe ‘NZ-" %81&*?95% Aapylc, Mﬂtarw&irebéeegéther a§ TP ANRES noEO,

formul a | vvherelh his i hvention also relates to the use of a
conpound @1d Ror@mg? ant'ﬁé‘Otpré\thmnt of, for example, respiratory

di seases such ﬁSaﬁ@hparénnH@pandeﬁw,am prafidbd anatitheistim pheuandinajs 24 hira,
al ' ergy, cough, = bronch OSCEE@M(%&M | ammat ory di seases such as arthritis and

psoriasis; skiMs i§iQOFRRY as atopic dernmatitis and contact dermatitis;
opht H@l mal 0gi cry isdndeperatently (8 asndr eti nitis, ocular hypertension and

cataracts; addj q,n%. odependence and psychoactive substance
abuse; stress %Ihgt ejH&%beﬂfdﬁtlg as post tramaptic stress disorder;

obsessi ve/ 30 EEﬂf@UBdl&V@CQnWJ(ﬂléﬁsﬁff@@ﬁlﬂﬁd Vth%f@ﬂi@ and i¥ ara£ash ndso
anor exi a &%?éﬁ?é@a?é‘éomp%ﬁds RftdrimI4ll We‘i'@nhﬂ?* WRa,ar@teganmst Al preferdedme;

central nervous system condjt 7 ,

di sor der, arﬁa@ﬁrepau¥%§ gk rmHi?oLY"ﬁgre"E)%oo ark é@ acﬁnr"g %anhs)ébreeé%ﬁb@ba/
SQCI clgpt i @fnTD(S)EIYBFSﬁe?erd D€3§I-Qn,orpmﬁosAr§ arﬂ:bhﬁmpieraehlpieferablyr%ﬁ rIR?r RS-

i sease, relate i, a:an

di sordersA'%‘?fM waeEn g& QZ% gpeawgl\gggpa?gﬂ?g%%gtseggﬁﬁ' gf(;été @l sor d @?Q
at her oscl erprefesabllyi boo2i WMghel ¥os &€ 9 lemsfetryblyﬁw% - |M@reatr@f@@d BEd n

rel ated dé&ﬂggﬁﬁés o?fbgnm@aglsﬂlﬁ éjﬁ@ [ oxnelLy)-Reet (l%oelh@tﬂfyteSt%tﬂfe Seada e

and chronficC eni tour| nary dis

i nt er sti tthe defindtion P%Qérﬁi i Ra?? \ﬂ)%ff/QﬁPi'b'd Ifﬁ'l*ﬁ 96T§§§3§ 'S"SO or -NR™-
i ncontg nen¢@1 andart é?@éﬁ@rﬂRs RreusrBhgl; Yoigt=+0 maex? lanRﬁqmllsu'rranz iR’ is H

t | at Fur h
The. of T ecP" BICHubGh S \‘f“tr'n? 0. K58 73r R Brtiontof iRt BraRaa e
neur oki ni cerhpoenepbbfamuta hwbeneimRilis Hconpri si ng admi ni steri ng an anount of
a conmpound of ‘rﬂfsﬁﬁbéntkorﬁélfsﬁ‘}él'a\’é‘s foothe%('}[éagpé‘béﬁﬁo@ﬁde&ff@ﬁﬁulﬁfl iPghRst ance P

at its receptor si
treatment of, for example, respiratory diseases such as chronic lung disease,

25  bronchitis, pneumonia, asthma, allergy, cough, bronchospasm; mﬂammatory
diseases such as arthritis and psoriasis; skin disorders such as atopic dermatitis and
contact dermatitis; ophthalmalogical disorders such as retinitis, ocular hypertension
and cataracts; addictions such as alcohol dependence and psychoactive substance
abuse; stress related disorders such as post tramautic stress disorder; obsessive/

30 compulsive disorders; eating disorders such as bulemia, anorexia nervosa and binge
eating disorders; mania; premenstrual syndrome; central nervous system conditions
such as anxiety, general anxiety disorder, panic disorder, phobias, bipolar disorders,
migraine, epilepsy, nociception, emesis, depression, psychosis, schizophrenia,
Alzheimer’s disease, AlDs related dementia and Towne’s disease; gastrointestinal

35 disorders such as Crohn's disease and colitis; nausea; bladder disorders;
atherosclerosis; fibrosing disorders; obesity; Type |l diabetes; pain related disorders
such as neuropathic pain, post-operative pain, headache and chronic pain
syndromes; and genitourinary disorders such as interstitial cystitis and urinary



treatnment. In another aspect, the invention relates to a pharnmaceuti cal
conposition conprising a conpound of fornmula I in a pharmaceutically
accept abivwoonsa2oer. The 10 invention also relates to therOp®S@i338ai d

phar maceuti cal conposition in the treatnent of the mammalian di sease states
| i sted above. The conpounds of this_govention can be conbined with a

sel ective serotonin reuptake inhibitor (SSRI) (i.e., the conpounds of this

I nvent i onn&stineMceo My edatthdrit of afarbifdls,ibbth HuhtanTaAE Wondimaoniposi tion, or
t he corrpoung %tthl s invention can be 15 administered with an SSRI.

Numer ous €dypst ances are known to alter the synaptic availability
of ser ot oni n Rurtrergthe ingentiomkelbiesitora wiethod: fyrraapageniziegdbeaeffieat obn of

neur onal l% ﬂsﬁ%ﬁgisdatl errefgkgfgr%ne%?%leﬁ\%rgla&%/ fe o an@'o'km qq@ceﬁﬂ‘ﬂo’i@g\ué

[imtati etine , ar oxe sertaline
phar méceunamanaly compapingtadministesng aeraémunt@fraeeomeouaﬂﬁémmwl%éﬁffeéﬁ‘tﬁ fg,

be eval ug rﬁg &lﬂzg?ﬁ@bﬁéeﬁoft@@bs&aﬁ@é pi étMtsﬁ‘écéS{cﬁ‘féithmaYm'aﬁmwﬂl ih nesRY Gt UHhN

reupt ake. n anot her aspect, the invention relates to a nethod of treating
t he abovdreaig$dhses and di sorders conprising adninistering an effective

grmunt bol‘j ag NKJanomﬁvéra@tpucﬁtth@fm\fmmml r@ldtes fo equirnaiceaticaV dompositEsR Yo

escri bed above. ano e ein :

treating GHRPENAYE CWB%%%QF{% gﬁ B‘r%BEerﬁﬁﬁ%& caﬂﬂ&cgé;?ﬁaﬁ %%rrr 'ugh'gﬁ?r%o °

ef f edf)i vaneention aled ralatédto th@rusaagofnsaad pbarmaceutical compasdian indbée diealinent an

SSRI sel ecffttﬁg rﬁérﬂmahgwb‘?%f‘éée“&fa ed “ﬁé{@égmg par oxetine and sertaline, and
er eo

phar maceutically acce I n anot her aspect t he |nvent|on
relates to a r@m@mpumé@s‘ tmgweé%'pg capcbeiepmbingdhwith Aseeetive $a1atRgh

conpri si %ua%rlhﬁ?bﬂbl' (SSRD (eéf erd bMﬁ\p@(ﬁﬂﬁQbf‘ﬂﬁlsaﬁkledﬂéh @H@@@Ghﬁﬁné& W|th
formul a | g %ﬂ m@}lon W h‘fﬁan SSRI... descrj bed above. 8

this i nvett PSRk MaceyHERtMRAS AN, Q5 thig £O H?ﬂoé@gﬁlosftth'ﬁfquﬁﬁog can be
i nversi onadrhipimetsaowith aha®®Rl.a 1) is administered with an SSRI descri bed

gfoomjvlei anégﬁsfﬁqB%%P%%ﬁggﬁ%'ﬁ c%%ﬁtg/éteﬁggs gﬁ% tg %lt%pmenéﬁa%rtl‘édavalI?blllty of

short persevdtomin throegh their inhérjtiemof ptesynaptie SQaQﬂN@WldﬂtﬂOm REnetneaaly Iﬁ%'ﬁaéeér
a period é?JrPfdan‘) Reg%&?ﬂ%@ sSHIShde, wiHHGRE ARittiS n o fo,biNE NI Sifline,

(oo Y rerand SeTialise AN PhTRRGRY R L BoLaieBl SPlobeel Qb 33831
-6 Pref erésfpairdsSeam eattlly by efaluatedac! detamainelth&B aBRityfb Slectvel SHIbIEF3
R6 NH NH sler{)to‘?urll tr)euptake.

In another aspect, the invention relates to a method of treating the above
diseases and disorders comprising administering an effective amount of an NK1
antagonist of formula | in combination with an SSRI described above.

25 In another aspect, the invention relates to a method of treating the above
diseases and disorders comprising administering an effective amount of an NK1
antagonist of formula | in combination with an SSR! selected from: fluoxetine,
fluvoxamine, paroxetine and sertaline, and pharmaceutically acceptable salts thereof.

In another aspect, the invention relates to a method of treating emesis,

30 depression, anxiety, and cough comprising administering an effective amount of an
NK1 antagonist of formula | in combination with an SSRI described above.

In the methods of this invention wherein a combination of an NK1 antagonist of
this invention (compound of formula 1) is administered with an SSRI described above,
the compound of formula | and SSRI can be administered simultaneously,

35 consecutively (one after the other within a relatively short period of time), or
sequentially (first one and then the other over a period of time). In general, when the
antagonists are administered consecutively or sequentially, the NK1 antagonist of this

invention (compound of formula 1) is administered first.



R6 N~OlaRN~0CF3' s CF3 R wherein R8 is Hor halogen; R2 is H -CH3
or-CH2OH, R6 is Hor -OH, and R5 is selected fromthe group consisting of
hydr ogenwand/4gzooups of the formula -(CH2)",-G 5 as fol | ®e3/Us00/3831 (CH2) nl
-(CH2) n1- R19- heteroaryl -(CH2)n1 n4 X 0 n3 R 23 R24 1l 21 22 and
-(CH2)n1-CNR R NR4 R6 R12 n5 Rgs_or -(CH2)",-G, whereinn, is 2-4 and
G is H -OH -0CH3-, -CEt, -Q(i-Pr), -0- cyclopropyl, or -CONRL3R14,
wherein R13 arFﬂreFéWecﬁél% d:cﬂﬂgéﬁﬁd@fiffdmﬁﬂﬁ @é@dlﬁromthe 10 group

consi sting of H, Et, 1-Pr, or cycloppopyl (Et is ethyl and i-Pr is

i sopropyl). Also pr red areR%orrpounds g{ formulgg Ic and 1d R$ R2 R

s RBRZ Rs Xl X 2_and H@RlZI ~OR 6IN Q I dsgRs wherein
X1 is -0-, -NH, .-Ng:HS (O-N )-5 R8s iy @al of

or -CH2ZOH, RO is - (tr| romethyl)-1 Hetrazi

-OH, R12 15 is -CH3 org ropylC and RS igfseNé

consi sting of hydrogen and Qroups F8f t he forrrul,‘qls-(CI—|2)n F& as shown above

for structures b, Pref f e nve e.the
corrpoundé”réﬁ'eék%n’;ﬂﬂgg@a]@f” PEY% W?égppoégfwzyg f% "h% B}EBan 'S 165a,
165b, 16@%Iémdd frobb thefrotibLddn SREBGR lidEbg Xt and guewls b the ﬁmrmutaa—(t(ﬁ-ﬂm1
"al ky meang grai ght or branched al kyl chains. "Lower alkyl" refers to
al kyI chdSn'§"3¥>1- 6 carbon atons and, simlarly, |ower alko refers to

al koxy chai ns of 6 cagBon atoms WO 01/ 44200 PCT/ US00/ 33
"Cycl oal kyl/ a y&lic al I 3—+(CH n &&Egms. "Aryl”
Cl-ll‘ﬁ h\ ”’t et rz}]é}gr ongp 2

nmeans pheny , I.nde ht hyl , indan _
or fluorenyl. R16 aryl and R19 aryI retﬁr to such groups whemein

R® R

]
>L_\< and —(CH,),;~C-NR*'R%
K,
4 R26
R n5 R25

r —(CH,),,-G', wherein n, is 2-4 and G’ is H, -OH, -OCH,-, -OEt, -O(i-Pr), —-O-
cyclopropyl, or -CONR™R", wherein R'® and R™ are independently selected from the
10  group consisting of H, -CH,, Et, i-Pr, or cyclopropyl (Et is ethyl and i-Pr is isopropyl).
Also preferred are compounds of the formula lc and Id
R8|\\ R2 R®

Z x1
R® NH

Ic R5N /‘k

wherein X' is —O-, =NH-, -N(CH,)- or -N(COCH,)-; R®is H or halogen; R?is H, -CH,
or -CH,OH; R®is —OCF, or 5-(trifluoromethyl)-1H-tetrazol-1-yl; R®is H or—-OH; R™
15 is —CH, or cyclopropyl; and R’ is selected from the group consisting of hydrogen and
groups of the formula —(CH,),,,-G as shown above for structures la and Ib.
Preferred compounds of the invention are the compounds of examples 2, 61,
79a, 79b, 92, 93, 126, 127, 128, 129, 165a, 165b, 166a and 166b.
DETAILED DESCRIPTION
20 As used herein, the term "alkyl" means straight or branched alkyl chains.
"Lower alky!" refers to alkyl chains of 1-6 carbon atoms and, similarly, lower alkoxy
refers to alkoxy chains of 1-6 carbon atoms.
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substitutable ring carbon atons have an R16 or an R19 substituent. 5
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sai o be in nden sel ected froma uent,s
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|ndependentl¥ S t hose skilled he art will. reco at the
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size and %wr@atqmsmepms@m selected *ram ﬁheaﬁrpeetwpﬁ@tlﬁa 018
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s o cbe . Sibte St o on St OO i o v
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the cay bogy il & hefbroatdins 2EXERMHES of heterocyclic rings are tetrahydrofuranyl,
pyrrolidinyl, tetrahydropyranyl, piperidinyl, morpholinyl, thiomorpholinyl and
piperazinyl.
In the above definitions, wherein variables R to R26 are said to be
independently selected from a group of substituents, we mean that R1, R2, R3, etc.,
30 are independently selected, but also that where an R®, for example, occurs more than
once in a molecule, those occurrences are independently selected (e.g., if X' is
—~NR'2- wherein R'? is hydrogen, G can be -COOR' wherein R' is methyl). Similarly,
R®, R® and R' can be independently selected from a group of substituents, and where
more than one R?, R® or R" is other than hydrogen, the substituents are
35 independently selected; those skilled in the art will recognize that the size and nature
of the substituent(s) will affect the number of substituents which can be present.
The “Q” groups are always joined to the rest of the molecule as shown, i.e.,
they are attached left-to-right, where -X?- or —-NR®- is attached to the carbon to which



Compounds of fornula | can have at | east one asymetrical carbon atom and
all isonmers, including diastereoners, enantioners and rotational isoners
are 5 cowenphkaved as being part of this invention. The i peEUSIE3Is3IINC| udes
d and | isomers in both pure formand in adm xture, including racemc

m xtures. |sonmers can be prepared ugi_.ng conventional techniques, either by
reacting optically pure or optically enriched starting materials or by
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(1) (3) (gglt is otherwise equivalent to its respective free base forms for purposes of the
invention.
Certain compounds of the invention which are acidic (e.g., those compounds
which possess a carboxyl group) form pharmaceutically acceptable salts with
25 inorganic and organic bases. Examples of such salts are the sodium, potassium,
calcium, aluminum, gold and silver salts. Also included are salts formed with
pharmaceutically acceptable amines such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylglucamine and the like.
Compounds of formula | can be prepared using methods known to those
30 skilled in the art. Typical procedures are described below, although the skilled artisan
will recognize that other procedures may be applicable, and that the procedure may
be suitably modified to prepare other compounds within the scope of formula |.
Method 1:
Compounds of formula | wherein X' is —O- or —=S- and n is 1 can be prepared by the
35 following method.



An al cohol (3), in which Ar' and R3 are as defined above is converted to
the ketone (2), by reaction with an activated derivative (1) of the

al cohol Wé)o1/44rowhi ch Ar2, Rl and R2 are as defined aboweT/iRDR238R1LR2
Ar2__ L' OH+ Tf20 Base Are L (4) (3a) L = OIf This reaction is nost
favorable when R, R2 and R3 are eac$h-H but, depending on the |eaving
group L, it may work effectively if either R, R2Z or R3 is Cl-C6 alkyl. A
| eavi ng group L, of choigge i s CF3SC2- (trlfd1aFJ\;ze) ut others al so suffice,
such as Br . The bage usgd dary but \iys pr erably one of the

hi ndered ﬁvilcl eophi Li§ | eAf's

2, 6- di-t t buty - 4- et hyl yr|d| ne. The Alkyl atlng alent (3a) in which L
fromthe al cohol -@pe st@Arting material (4)
using triflic anhrdrlde and the sane hindered, non- nucleophilic base as is

used for the @Akgleghpbi@), miehikbrAshandB® areyaseefinadabeyeiscivertediBdifds in
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synthe5|s R'ER2 R3 (2) KON (e.g.) ARRR?' |V _10 Ar' (NH4)20B O NH (5)
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may be agmmmls She ustTg~a mdktur e Lbof 1ithium al umi num hydri de
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produces The ketone (2) may be used to prepare compounds in which nis 1, X*is

15 =NR®%- and Y is =0 (5). Reaction of (2) with a metallic cyanide (e. g. KCN) and
(NH,),CO, results in the formation of the hydantoin, a process well known to those
skilled in the art of organic synthesis:

R
(2) KON(eg) _ Ag)go

(NH,)2CO4 o NH

(5) HN"“&O

Selective reduction of the amide carbonyl and not the urea carbonyl may be
20 accomplished by using a mixture of lithium aluminum hydride (LAH) and AICI; as a
preferred method although other methods are also available, such as the use of LAH
in ether or THF at or above room temperature, up to the boiling point of the solution.
The reaction produces compounds of the invention in which R* and R® are both
H. Introduction of a substituent, R*, may be performed relatively selectively although
25 in some cases a second substituent R* (where R*= R® in this case) may be
introduced at the same time. Such substitution reaction at the nitrogen atoms of (5)
may be accomplished using one of many sets of conditions used for such
transformations, for example, use of an organic base, such as triethylamine or
Hunig’s Base (di-isopropy! ethylamine) and the appropriate alkylating agent, L-R®.




the derivative (5A) which can be readily reduced to a m xture of al cohols
(5B) by use of mld reducing conditions. Suitable reagents are LAH in THF
at 0-30CwWon1/44260 hrs. R R2Z RB R R2 R3 Ar' Arz~-O Ar'  (BOT/Bs@/338310 H NH
NH HCOO3 Nr H3CO\ I HO NKIO (5B) 5 (5A) Subsequent renoval of the
PMB protecting group may be carried oyt using Ce(NH4)2 (NGB)6 (CAN) in a
neutral solvent, preferably a CH3CN/ water m xture. The m xture of chiral

al cohol s can f Regus }]e HeEh RO Qmﬂ{hdp%thék)%é&yl @Hﬂbﬁéé uHBl;Qcone in the

preferably on one o car bohydr at e suc 0,
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silyl)am de or the |i ke}é ol  pwed by reaction,  iN an i ert sol vent, such
as THF, wsh _the,N, Q\g oI t he i 088~ aci éP produce (8)
which is Kknown as B& RIR2 R R2 Stron (—‘g Ar 2~OH +
e.g., LIN(TMS)2 ' (1 N OR RB:,GRB
Addltlon of an organ(@ ta I| erlv%tlve of Ar' ts i P fogséatlon of

the ketone E) Swta e or norretalllc reagents i nclude the Gign (R{éé%ls
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chlral alc s can frequently be separated and purified by chiral HPLC, preferably on
one of the carbohydrate-based columns, such as one of the Daicel Chiralcel® or

10  Chiralpak® series of columns.
Method 2:
Compounds of formula | wherein X' is ~O- or —=S- and Y is =0 or =S can be prepared
by the following method.
The ketone (2) may also be made by the following sequence of reactions. The
15  alcohol (1) may be converted to its alkoxide anion using a strong base, such as
lithium bis(trimethyl silyl)amide or the like, followed by reaction, in an inert solvent,
such as THF, with the N,O-dimethyl amide of the iodo-acid (7) to produce (8) which is

known as a “Weinreb amide”.

R R? Strong b ' R R
rong base,
(1) R |
| l/\r“\o/
O
R' R2
20 Addition of an organometallic derivative of Ar' (9) results in formation of the

ketone (2). Suitable organometallic reagents include the Grignard (M is Mg) or lithium
reagent. Suitable media for this reaction include neutral, non-reactive solvents such
as ether or THF.
@ + A'M — (2

(9)



The ketone (2) may next be reacted wth trinethylsilylcyanide in the
presence of a Lewis acid catalyst, such as Znl 2, and subsequently treated
wi th satwoatigd20bH3- CH3OH at anbient tenperature to yiel ecavusonsssmedi at e
which may be reduced directly to diamne (10) using a powerful hydride
reduci ng agent such as LAH in a 5 ngytral solvent such as THE 1.
(CH3)3SIi-CN R1L R2 R3 (2) Lewis acid cat. A~~ Ar 2. NH3-CH3CH (10) NH2 3.
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appr opri A2 y e;qrz As thi ocarbonyl diinidazol e) may
be wused to pgemq;(;q;.gmwunds I n V\/mc N8, =S. A further use of conpounds

such as 1 OA BsHo |ntroduce tﬂéobuaan ne functlons I nto conpounds of the
i nvention. Reacting (1 OA |n a neuy so ve such, as ,CH3CN,
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nitrogen atom al so cannot
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be used. B tgvar?rtpﬁa?qéorgﬁgggﬁ%g%?@w”sa neutral sol vent, such as 1, 2-

di chl or oef a sultable reducing a ent (sodi um
triacet oxy WO AfurHdaOserafTearsoonddssich as 10A is to introduce the guanidine

functions into compounds of the invention. Reacting (10A) with CH; | in a neutral
solvent, such as CH,CN, THF, or a mixture of the two, produces the S-methyl

20 derivative (10B) which may then be reacted with an amine, R"'-NH,, to produce
guanidines (10C) or a tautomer.

R'R? R? R'R? R R2
Arz)\ )?<NH — Arzy\ A?< . Ar2 r1
(108)  HN—Kg (108) (10C) HN%NRu

The diamine (10) is also a useful intermediate for preparation of products of
~ the invention in which X2 is -NR®-. The group R® is introduced by use of an aldehyde
25 or ketone precursor of R® by a process of reductive amination (otherwise known as
reductive alkylation of the amine (10)). A proviso of this method is that the R® group
may not contain a quaternary carbon atom next to the nitrogen atom. It also cannot
be H, nor certain other of the definitions of R®, for example, when G is —-OH, —-SO,R"
or -NR™R™ etc., then n, cannot be 0. To describe the process, the starting material
30 (10D) will be used. By reacting (10) with (10D) in a neutral solvent, such as 1,2-
dichloroethane, in the presence of a suitable reducing agent (sodium triacetoxy-



-12 borohydride is particularly suitable for this reaction), and
conventional work-up, a product (10E) is formed (R5is -(CH2)n,-Gin which
n, is O andofa4280 N4 n3 in which n3=n4=2 andX=0: R R2 R3PAI/RL0IRABSHA3 Rl R2
R3 Art Arz-O + Arz~-O Ar' or Are OAr' NH2 ONH2 _ ~<NH-R (10) NH2 (10D
(1CE) RS (1 OF) NH2 5 A variable amoyint of the isonmeric structure (1 OF)
(see above) may also formin this reaction, depending upon the reactants.
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reacted, as a np e inve i.n ic is e
mtroduceBrogHSEf%{E) {grm%c?ggﬂs ?‘59%3”1 ée'&d’f’h'SHQ \}\ﬁ’p %{ﬁe‘? precursors of
the R5 graqup al so possible, as will be 10 evident to one skilled in
the arts t¢ and nedicinal chem stry. Ring closing of (1 CE) may be
carried out b i ect cyclization to make many of the Q groups of the
invention in M}?ﬁcﬂ]ou% I=So %Egs,@nto and where Y is —0 or =S, or
conpounds  whey e|n the sequence gof ;reactions

descri bed e 'RlerR?or 1t he s nt he5|s of |:lOC)R 15 A furt hét R’use Ffor the

di ani ne (10 & pr e iqn_Qf » o&pqym'f; I;;:*F"\rth Wwhi ch
Y is as def| ned ovEHz ex t hat |t i s not %ﬁé—B or - H—The

di am ne (10 Hieat ed h a carboxylic aqd, Y CO2H,

boi I i ng, ne t so vzent sudmO@s t ol uené1@k) prladuce t he am(:]Bﬁis (1OG) of
t he |nvent|on R'R2R30N(106) (10) + Y1- H 00 Are Ar' 2 or tautoner
20 HNS Y Met hdgagiabmamosshef thespomeyicistructiner(d8F Wsae abevs) Suds alsedeem in

hydr oxyl affidRe44@bhVaéperding Mp%hechébéyctaﬁtshqmmél@ebgrate@If:dmt tn&)E)myre

derivative (11 ver si.on 0X erf
using a sP?’E)\f’ﬁj?t'BQggc "QUWOS@W‘?WPA&S %‘Fﬁ%tﬂ@dﬁ?@w%%m %jgr?f) Ed
THE. ReactHeoinvehtidrhinswhithdR® isithé irithe ioelkistubistitueht andtgad of&°i de (12) in

whi ch Hal 1S PREGELSR Yith RhebrecBisdit 6Pid REgRiIg B4R pdsiible, a8QuHeH4200

10 evident to one skilled in the arts of organic and medicinal chemistry. Ring closing of
(10E) may be carried out by direct cyclization to make many of the Q groups of the
invention in which an R® group is present and where Y is =0 or =S, or compounds
wherein Y is =N-R°® can be made by the sequence of reactions described earlier for
the synthesis of (10C).

15 A further use for the diamine (10) is in the preparation of compounds of the
invention in which Y' is as defined above, except that it is not -NH,, -NHCH, or —
SCH,. The diamine (10) may be heated with a carboxylic acid, Y'-CO,H, in a high
boiling, neutral solvent, such as toluene to produce the amidines (10G) of the

invention:
R'R2
+ Ar2>k (10G)
(10) Y' -CO2H J?< or tautomer
20
Method 3:

An alcohol (3) may be reacted with an O-substituted hydroxylamine derivative,
preferably methoxylamine to yield the oxime derivative (11). Conversion of the oxime
to the alkoxide may be performed using a strong base, such as NaH, in a non-

25 hydroxylic solvent, such as THF. Reaction of this anion with the substituted alky!
halide (12), in which Hal is préferably | or Br, produces the oxime-ether (13).



R3 (3) + ZNNO Are ,, OH(11) NOQO i. Strong base Rl R2 ii. Hal xAr2 (12)
R3RLRR Ari OAr2 N ,OL--, (13) deavage of the oxine-ether (13) under
aci dic comolot/eane, for instance, using 6N HCl at el evat eBcT/@smesssiure for
5 to 50 hours results in isolation of the ketone (2). Further processing
of (2) may be perforned as describedjgbove in Method 1. 5 Method 4:
Conmpounds of fornmula I wherein X1 is -0- and n is 2-4 can be prepared by
the follow ng nmethod (only R6 is shgwn in the fornul ae, but both R6 and R7
can be present). A diprotected aryl glyci ne ester, such as (14), in which
"Prot" is(3) ptotgatiog -do—grouy, 5gbly benzyl and "E" is an ester
group, preferably nethyl or ethyl, |may be(1q<)nverted to its anion using a
strong base, such as lithiumdii sotﬁﬁgpyl am de, in an ether solvent, such
as THE, at a tenperature of about - chg gn of the anion with a

hal o-nitrite (15), in which "Hal" i pre%er y at tenperatures between
-78 C and 0 C results in the prote tc?d |’?|§§rmeddﬁ%e (16). Or -N Arl\ ~O_
Ei. Base Prot, iN ~ Nii. R6 Prot]s |- (CHCN OENnN 1 (16)
15 (14) Ha n-1 Reduction of the estér and nitrite simnultaneously using a
power ful hydride reducing agent, muclk'ag2LAH, in an inert solvent, such as
THE, at a tenperature between'.ab -)S’\C and 0 C, produces am noal cohol
(17). Art NH2 Prot, (16) HN AP 13

N\O/

Cleavage of the oxime-ether (13) under acidic conditions, for instance, using
6N HCI at elevated temperature for 5 to 50 hours results in isolation of the ketone (2).

Further processing of (2) may be performed as described above in Method 1.

5 Method 4:

Compounds of formula | wherein X' is —~O- and n is 2-4 can be prepared by the
following method (only R® is shown in the formulae, but both R® and R’ can be
present).

A diprotected aryl glycine ester, such as (14), in which “Prot” is a protecting

10  group, preferably benzyl, and “E” is an ester group, preferably methyl or ethyl, may
be converted to its anion using a strong base, such as lithium diisopropylamide, in an
ether solvent, such as THF, at a temperature of about —78 °C. Reaction of the anion
with a halo-nitrile (15), in which “Hal” is preferably |, at temperatures between —78 °C
and 0 °C results in the protected intermediate (16).

o)
1 . Aty =
Ar \HJ\O/E i Base Prot\N N
.. 6 - 4 6
/N\ i. ||Q Prot o o R n-1
ProtProt Hal~{CH}~CN / (16)
15 (14) n-1 E

Reduction of the ester and nitrile simultaneously using a powerful hydride
reducing agent, such as LAH, in an inert solvent, such as THF, at a temperature
between about —78 °C and 0 °C, produces aminoalcohol (17).

NH
Prot. Ar' 2
H N
16) _— » Prot” R8
n-1 (17)
OH
20 Removal of the protecting groups under standard conditions (e.g. 20%

Pd(OH), on active carbon in methanol if “Prot” is benzyl) yields the di-amine alcohol
(18) which may be cyclized using one of the reagents known to introduce a C=0, C=S



Prot/ R6 n-1 (17) OH 20 Renoval of the protecting groups under standard
conditions (e.g. 20% Pd(OH)2 on active carbon in nethanol if "Prot" is
benzyl ) wioalids20ohe di - ami ne al cohol (18) which may be cy«dvused3:ssi ng one
of the reagents known to introduce a C=O, C=S WD 01/44200 PCT/ US00/ 33831
-14 or -SO2- group between two appraprdi ately placed nitrogen atons (e.g.
COCl 2; carbonyl diimdazole; thiocarbonyl diim dazole, etc.) to yield

Eigg (ig;bfl-SCO Hrolis peaiesr tvlrﬁblpﬁ}cbp‘kratélywﬁ?]ed mzregbﬁ)a%rﬁg (Brge CHI&CN? n- 1
rein = e prepared in a
simlar r@ﬁ?\%ﬁ]m@mﬁ%m&?’ tbf?&aﬂz%%l aﬁrg‘ &%&léo‘%\t\%q{)&% colrorpognd of the

I nvention (20), by reactiop,of nono- ani on p &par a3 Py' usi ng a strong
base, sug@ gs Ddiotedtt h a hal i de Gysligge of Ag20. "Hal" is
as defin hig2"s is preferably a r) non- hydr oxyl i c
solvent such as DMF. Rl R2AA\RYO R6 n-1 Are ~tl éPH ~ 'NH19) A920 R 2 ArHN
NH DMF/ NaH Y (20) Y 10 Subs l!l‘eht ggdlfication by i rodgﬁél on of R4 and
R5 groups may be perforned as described in Method 1 4a The
internedi ate (17 above, al so be converted t ounds: of the

i nvent i orWRgrgin £ larﬁaeﬁ-ﬁré%%&'@wfaewam pEenEsa 'ni anngt t he

ﬁr 119' gal Ipr ot eprd Qfﬁ:ﬁﬁbpw@? may bé P@Mv@ﬂ‘t@d l&ﬁBZlemJgimet ! dtﬁé isvemticar (20) blyy

r ogeno S i e presence o ie e di vat.ive
(355 O%r retghameftng roB i praba B (Sl Py cho Sy spaty s da Atk
i nt er nedibsney! hal;debm therpresermé 0DAgIR &tbBris ag 2efinkd abesetanshthai sdivent is ar y|
hal i de(33LterB'haEInch-RYAHEH: QonbALS adliup! silver oxide (A920) as

R' R2 AP g\ n-1
9] R
Ar2>LBr R1%/ )’QJ*‘
(19) _ Ar'

R2
Agzo HN NH

DMF/NaH \Tf (20)
Y

10 Subsequent modification by introduction of R* and R® groups may be
performed as described in Method 1.
Method 4a:
The intermediate (17), above, may also be converted to compounds of the
invention via its di-BOC protected derivative (21).
15 Removal of the original protecting groups (if they are benzyl groups or similar)
by hydrogenolysis in the presence of (BOC),0 yields the di-BOC derivative (21).

y Ar' NH-BOC
(17) ——— > BOC-N .
H,/(BOC),0 R
OH (21)
Such intermediates may be converted to the ethers (22) by reaction with an
aryl halide (23), preferably a bromide or iodide. Use of silver oxide (Ag,0) as a

20 catalyst and base is desirable.

. ’ Ar’ NH-BOC
ROR Ag,0 _ Boc-N
+ —— 6
(217) Arz)LHal o \7/ n-1
AT @)
R

Removal of the BOC protecting groups under standard conditions (e.g.
HCl/ether) produces the diamine which may be cyclized to compounds of the

n-1



20 catal yst and base is desirable. Art NHHBOC (21) + RR2 A920 . BOC-N 4
R6 Arz Hal On /~A~ (22) R 2 Renoval of the BOC protecting groups under
st andar d wondi£2bons (e.g. HCI/ether) produces the di am necwosaiB3say be
cyclized to conpounds of the WO 01/44200 PCT/US00/33831 -15 invention

usi ng the sane reagents as describedygarlier in Method 2, e.g. COCl 21
carbonyl diim dazole, sulfonyl diimdazole, etc. Method 5: Conpounds of the

i nveﬂti Qﬁng@?t\h’m Qﬁiﬂélhé _%aﬁféerééi‘gefnlnﬁaglidbsagﬁéd' e?nigg;mMaaghﬁd @][ eﬁﬁﬂaﬁy, be )
synt hesi ze rom.t am no ket one rjyvatiyves (1 , Some o ic may be
comer i cat3Hoq Q”I”Hgf’%ﬂﬁh?‘l‘lgory?ﬁ@?"é&a(:za?xe’béé&synt hesi zed by wel | - known

| iteraturMetresthbi ques. Protection of the amno group in (10G, for instance

as its BOC denj [ : MO N f ] i i ur to
oroduce 1 nt er ndl BELLp £ B e iEnRLARRIPKCIS e b BReHLRcnereL
prot e i ngrogpsupay be gyniresizedofrpmahe aminpketong éeflvweﬁd@é)mmf which
NH- Pr ot ﬁ% IR HSIicANY aP5Habld WHTR dtA& cdrepls eyhtiesiredasewell-knbercar bony!
groups pre grentl ally, as descri beq revi.ously, us &he |ALH4/A{C[§6C
mi xed readjeratyre teshnighes. oIRGISRA the a{"HBOIQIr%LH%H’[{%g;)g QJLIBIS_WC&?S s
?;1)8[ ;)p(r) i a@j@rimiv%pillldve? q}ech%%i}ﬁﬁﬁﬁdbmirb@edcﬁiohtto ioscB0) prmxdudadretsrmbgiaaeﬁi ne

I Al, -"Prot - : educti ve
al kyl at i o{‘ﬂjowvfrh%’eaﬁ}ﬂ "QgL%%Br%'?%stlghntmgﬁégfce%g)er("t'@&(gﬁlél_g’(e’lggj éécgnder

condi ti ons diﬁﬁ\:ébed for this transformation et-H¢#er (using sodium

triacet oxybordhydiNHie) pestedibhg one&KG@M t he p i shed procedures known
to carry Aut t g’s r eacttTom (e Q: T orop i N'T,_ppﬂp al cohol sol vent)
results |?d e Rmine (10K) whi chl 2pe’3f urAer ified by reactions well
known in he art to produce 20 ot her conpounds of jgshe i(ﬁ@jﬂl}lti on, (1 QL) and

(1 OMOQ

Reduction of one of the carbonyl groups preferentially, as described previously, using
the LIALH,/AICI, mixed reagents, followed by removal of the protecting group by an
appropriate method (e.g., CF,CO,H or HCI if it is BOC) produces the amine (10I)

5N
LiAIH4/AICI, "Prot" HN NH (o
(10H) g g 1)? NH
Ar 2
R3
15 Reductive alkylation of the amine group with an aldehyde or ketone (10J)

under conditions described for this transformation earlier (using sodium
triacetoxyborohydride) or using one of the many published procedures known to carry
out this reaction (e.g. sodium borohydride in an alcohol solvent) resuits in the amine
(10K) which may be further modified by reactions well known in the art to produce

20 other compounds of the invention, (10L) and (10M).
o}

0 XN

o + A< > N NH )
A
(10J) Ar' NH\'/
Lo oK)
O
e.g., + R?CoClI HN)\\NH c,:OR12

Ar1)¢N\FL/Ar2

I, .oy



0 (101) + Ar2--/ OHN >_ | NH (10J) Art NHAr2 3 RL (10K) Oe.g., +
R12COCI HNxk NH COR12 (10K) W I N Are Art R3 R (10L) WO 01/44200

PCT/ USOOW®38841200- 16 O\~ e.g., + R15S02C1 HN "k NH S020 PpChOi§oo/is31 N Arz
Are (10M R3 R Reactive groups not involved in the above processes can be
protected during the reactions w tRhgconventional protecting groups which
can be renoved by standard procedures after the reaction. The follow ng
Table 1 shows sonme typical protectimg 5 groups: Table 1 G oup to be G oup
t(():olgg Proltected and F;\]%tsected Protm Gro]usp - COOH - CCCal kyl

- enzyl , - COOpleqyk BOG! kyl N &mRI°, ) NCOphenyl ,

: N_CHZOCHKG:HEQSi ( CH3) I N- Renzyl, /Néi (CH3) 3,
NSi-C(CH3 OCH3 -NH2 -N O CHj'~ = ~~< OCH20CH3, - OSi ( CH3) 3,
-Chia-C(CH)3 CH3 or - OCH2phenyl For [preparing pk&dMuceutical conpositions
fromthe conpounds described by 10 tRi's invention, inert, pharmaceutically

accept abl e cargd£ligeG8upS nBt in¥8ivedGhitde @bolé Prbesses can be protected during

the reactions with conventional protecting groups which can be removed by standard
procedures after the reaction. The following Table 1 shows some typical protecting

5 groups:
Table 1
Group to be Group to be Protected and
Protected Protecting Group
—COOH —COOalkyl, —COObenzyl, —COOpheny!
\ b
SNH NCOalkyl, ,NCObenzyl, =NCOpheny
AN
\
/NCHZOCHZCHZSi(CHg,)g, /NC(O)OC(CH3)3v
H
\ N N “I's
/N-benzy|, /NS|(CH3)3, /NSi-C(CH)3
@) CHs
—NH, -N::]
0 |CH3
—OH —OCHjz, “OCH,0CH3,~0Si(CHj3)3, —0Si-C(CH)3
H3

or —OCHyphenyl

For preparing pharmaceutical compositions from the compounds described by

10 this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from
about 5 to about 95 pércent active ingredient. Suitable solid carriers are known in the
art, e.g. magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets,

15 powders, cachets and capsules can be used as solid dosage forms suitable for oral
administration. Examples of pharmaceutically acceptable carriers and methods of
manufacture for various compositions may be found in A. Gennaro (ed.), Remington's
Pharmaceutical Sciences, 18th Edition, (1990), Mack Publishing Co., Easton,
Pennsylvania. '



Solid form preparations include powders, tablets, dispersible granules,
capsul es, cachets and suppositories. The powders and tablets may be

conpri sedoaf/4izoom about 5 to about 95 percent active i ngadisens3s3Bui t abl e
solid carriers are known in the art, e.g. magnesium carbonate, nmagnesi um
stearate, talc, sugar or lactose. Taplets, 15 powders, cachets and capsul es
can be used as solid dosage forns suitable for oral adm nistration.
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may be rre I'one -propyl ene glycol solutions for parenteral
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conpound e I nvention al so.be delive
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and/ or  @EMsaEANS! EtfpSSifloRe can takeip@ formaftoreamsdelotivhs padrobolsfartidier mat ri x
or reservoir

t 15 | t h
O oo he rbeestof P Fob B Ehe AL S il  feRRsPrype
phar r.cewsi arel copventiodliiothe artifor thisiputpasesage form In such form the

preparation i fﬂ%ﬁt}gb&'tﬂgg w&rﬂ"ibtﬂ%}ﬁﬁé%@%rﬁﬂyt doses contai ni ng

appropriate q active co g.,. an effective a unt
to achieve 2?ref&radbfsth@ﬂhwmmélcamépatﬁlﬂﬁ @yn@fU’abgPW%@ﬁ%dﬁéq

uni t dosg,0f @égﬂ@g%tgﬂ i§ %Ubaﬁlﬂﬁimﬁm s@{abl grz@ldrmpadseb cenaietig

|nflammtor ki n di sorders r
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Frbrosing. i dApanRg by BBty baNpHahFin LGS bE BBl ForPionHeabRefl o6 o
and geni trespiratarydisdases; dﬁlamm@rﬂodus&aseﬁdsbm éa?r@ﬁ%dopmmraﬁleetcai ng to
about 15Qf ersorﬁécﬁéﬁ&‘\sy strfegg%lﬁ%‘alséﬁjéfg oD sabsve/coripulive ARoRders;

preferably om about about %
eatlng disorders; manla premenstrua syndrome; central nervous system

25 conditions; gastrointestinal disorders; bladder disorders; atherosclerosis; fibrosing
disorders; obesity; Type |l diabetes; pain related disorders; and genitourinary
disorders; may be varied or adjusted from about 1 mg to about 1500 mg, preferably
from about 50 mg to about 500 mg, more preferably from about 20 mg to about 200
mg, according to the particular application.

30 The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
convenience, the total daily dosage may be divided and administered in portions
during the day as required.

35 The amount and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to
the judgment of the attending clinician considering such factors as age, condition and
size of the patient as well as severity of the symptoms being treated. A typical




ng, according to the particular application. 30 The actual dosage enpl oyed
may be varied dependi ng upon the requirenents of the patient and the
severi t ywofoidamocondi ti on being treated. Determ nati on ofPdIngsoopssaper
dosage reginmen for a particular situation is within the skill of the art.
For convenience, the total daily dagage nmay be divided and adm nistered in
portions during the day as required. 35 The anobunt and frequency of

adni ni st ratdmmerdddngailyodouzgedeg oﬁem If@r oraV admirdstratiordtan rarge from about 1
phar maceut i gcal I cC gul ated according to

t he judngBQ/l‘:j ta%)é)ug%gﬁdﬁwég& I 'nici ﬁ%%ﬁ%’l‘ éﬁ‘?%%eessuch factors as age,
condition and size of the patient as well as severlty of the synptons

bei ng tr eat ed.Followjmg ase examnolesiof eramTg osomozsds f formauladc Amisricle@n | v

dosa r t baut oy
abzutgglsg;gr f?%é)fn?'ierﬂﬁé at@rTvg & rh@ny@rB@?é“bu@Pgﬁ i§ beofnabagtis écetiw F_Ci y to

ur I'lo of
prepari n@thﬂnﬁbdﬁtﬂ’é‘eﬁw fr(*)'f'}rrﬁltﬁtfPhY‘g(§’¥W§8dEFF§‘rg‘§|'§1€thy ait%gﬁtg@ I"S‘ﬂ
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ethyl, P hen TH trahy et 20
s ot her ,dipRERREPL i B AU o) P2fiolBet TPA s chcct
diim dazdoad BERBITisi teetHyjaimimey bEitois i-batyl methiether; IDAS :etdirglt%ml@rmoéwimr

chl orbdetnﬂ'&des trifluoroacetic acid; Et3Nis triethylamne, MBE is

t - but WI9%t her; DAST is diethylam nosulfur 10 trifluoride. Exanmple 1
F3CONH HNO CF3 Method 1: Step iExample hcetone NI ~ NGO + Nal .1 O
O 1511 1 2 To a solution of 2-chloro- N-rrethy et am de 98% (10.4 g, 74

nmmol) in acetone (120 m), NaI 12 g, 814 ml was added. The fl ask
was filled with N2 and covere umPnupxd gl | . After stirring at RT
for 30 h, the reaction m xture was | tered, & filtrate was concentrated
under vacuumto give a dark brown oil. The El e product was directly
used without further purification iffhe next step

Method 1:

Step 1:

0 A O
cetone
:N/U\/CI + Nal —m8 \NJ\/l

To a solution of 2-chloro-N-methylacetamide 98% (10.4 g, 74 mmol) in acetone
(120 ml), Nal (12.2 g, 81.4 mmol) was added. The flask was filled with N, and
covered with aluminum foil. After stirring at RT for 30 h, the reaction mixture was
fitered. The filtrate was concentrated under vacuum to give a dark brown oil. The
20 crude product was directly used without further purification in the next step.

Step 2:
FiC
U\OH + ~ /U\/l THF \Q/\O/\n/ ~
CF;

To a cooled solution of 3,5-bis(trifluoromethyt) benzyl alcohol
(18.06 g, 74 mmol) in anhydrous THF (140 ml) at 0 °C, solid KN(TMS), (16.24 g, 81.4
25 mmol) was added slowly. The reaction was kept at 0 °C for 1 h. A solution of 2/in
anhydrous THF (60 ml) was then added dropwise into the cooled solution. The
reaction was allowed to gradually warm to RT over night under a N, atmosphere.
After quenching with saturated NH,Cl, the reaction was made slightly acidic with 1N
HCI and extracted with EtOAc (200 ml x 4). The combined organic layer was washed



Step 22 o F3C1 OH+ NI THEFSCOYN \ O1 2 0CCF3CF33 To a

cool ed solution of 3,5-bis(trifluoronethyl)benzyl alcohol (18.06 g, 74
mrol ) i nvaobydnroeous THE (140 m) at 0 C, solid KN(TMS)2 (1BCcPdsqy338i. 4 25
mmol ) was added slowy. The reaction was kept at 0 Cfor 1 h. A solution of
2 in anhydrous THE (60 m) was them@dded dropw se into the cool ed
solution. The reaction was allowed to gradually warmto RT over night
under a NzitlabliméqlzeoenlxEy‘tdeledqimnd&n@m4,vﬁltelne$andrmnednmh{eﬁl Thergsudeact i on

was nade sl i aC| C, Wi t héh - X
4). The Dt ﬂjeé‘ %b%?“lﬁﬁis‘?”kméggﬁ%%‘&?‘@4@@6%&?&%?%%99”&%9
wth bri n@vem@sahod 2239;3@6 rovel, #4e@eld).i | t ered and concentrated. The
crude maﬁf\er;g §.I was purified by flash chromat ography, eluting with 20%
EtOAc in e to give 3 as an oil (12.3=g, 35.6 nmol, 48%yield). Step
3: 3 PhLi F3C pi@;\ THE 78 C 0 _CF3 2 a cool ed sol ution of 3 (12.2
g, 35.34 ol )_l_n_an-h*dro:hs Py ( T%0 3 75C, phenyl lithium (22.58
m, 40.64 mol THRI8&aGded drgpwi se. The reaction mxture was kept at |ow
tenperature for 1.5 h, then the cold bath s renoved and the reaction was
allowsd to warmup to RT unde®Fa\2 protection. The reaction was 10 cooled in

an ice-water babh ehsleddBNRBADLIG (1 %hz Bat asmmm&mﬁlawmww@oﬁmﬂn}) at -

S W CTSRE Ry ERREIm (22 sPITRE 4Die4 TENER W At GRS Ing R HbIRL 1 P
Et CAc ( 20fhixtlrexwé} kepT htiokt fémpmtureo‘oshﬁelnetheoﬁbe |¢9hﬂ bathomasi renpred gnde
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~Si N HCI. After stlrrlngc(\Nr 1§'r:n|n the mixture was extracted with EtOAc (200 ml x 4).
The EtOAc extracts were combined, washed with brine (200 ml x 2), dried over
MgSO,, filtered and concentrated to give a brown oil. The crude material was purified
15 by flash grade silica gel chromatography, eluting with 15% EtOAc in hexane to give
compound 4 (10.7 g, 28.44 mmol) with ~80% yield. FAB MS [M+1]" 263.1.

Step 4:
gi—en O’S'\

/ | —
anz/CH2C]2 \Q/\

Trimethyl silyl cyanide (0. 92 ml, 6.9 mmol) was added to a flask containing a
20 solution of 4 (2.0 g, 5.52 mmol) in CH,Cl, (11 ml), cooled with a water bath, followed
by addition of Znl, (88 mg, 0.276 mmol). The reaction was finished in 1 h. The
insoluble Znl, was filtered off and rinsed with CH,Cl,. Evaporation of the solvent
yielded a light yellow oil as crude product which was used in the next step.

NH2 NHz
5 NHyCHOH \Q/\ \Q/\
45°C
25 The crude material 5 was treated with saturated NH,-CH,OH (10 ml) and

heated in an oil bath under N, at 45 °C. After 2 h of heating, solid was filtered off and
the filtrate was concentrated to give 5a. )

To a suspension of LAH (0.84 g, 22 mmol) in anhydrous Et,0 (40 ml) at -78 °C,
a suspension of 5a in anhydrous Et,0 (40 ml) was added through an addition funnel



Trimethyl silyl cyanide (0.92 ml, 6.9 mvol) was added to a flask containing
a 20 solution of 4 (2.0 g, 5.52 mol) in CHRC 2 (11 mM), cooled with a

wat er batwoQ of/el2bowed by addition of Znl2 (88 ny, 0.276 npol/USoolisesir eacti on
was finished in 1 h. The insoluble Znl2 was filtered off and rinsed with
CH2Cl 2. Evaporation of the solvent -3pelded a light yellow oil as crude
product which was used in the next step. NH2 FSC NH2 NH2 F3C O I;r 0 5
NH3/ CH30H,Ader ted drétdcfib ofRE. ITHeR@ackian 6n|xﬂEeWEs stircetbanBT eniea nightwetster
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reaction uenche e 2 | ut d st d f 2 h.
The solld%gﬂftPlgﬂ‘@r @smo&nﬁi\kﬁn@% WNﬂ 3?3 \?\gsudlrfjgdagvef Ivéé& ?lrltered
agfu [1 ?nd tal@at ed with 4M HCl in dioxane (3 5 m). Evaporation of all the
vol atil e sol ve
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was stirr ERRCONRIXBIEMAGWAS R apth I\i?"”ebf Q?}@bg%‘)t%%%@% #Qqcat?rﬁmgﬁ[ e
reaction ghpéaHtrate@s TWasdrede WatBriarvas p(Jihﬂ@d ibly flasB)chromaeshrapky, avg&my with

filtered d ncen VT t

chr omat ogb AN LOBEGFLRE it in 9895 RisEia B Slthe S8 M B 7B o
the t15 | e9zpielthdFAB MSIMH1J" 419.1. a 15 97% yield. FAB M5 [I\/H] + 419. 1.
Met hod 2:F!i§ g:L: OOHF3C OH A-NCF, (S2)?0_ 4 O1l I +CHCL, CF3 A
m xture o i s(trifluoronethyl)benzyl alcohol (39.9 g, 0.163 nol) and

2 6-
CFi(50,),0_ 4
©/K’ CH,Cl,

A mixture of 3,5- bls(trlfluoromethyl )benzyl alcohol (39.9 g, 0.163 mol) and 2,6-
20  di-t-butyl-4-methyl-pyridine (68.56g, 0.33 mol) was placed in a 2 liter, 3-neck flask and
vacuum dried overnight. To this green mixture was added dry CH,Cl, (600 ml)
(cooled with a water bath), followed by slow addition of trifluoromethyimethane
sulfonic anhydride (50 g, 0.177 mol) through a dropping funnel under a N,
atmosphere. After stirring at RT for 4 h, a solution of 2-hydroxy-acetophone (20.36 g,
25  0.149 mol) in dry CH,CI, (120 ml) was added slowing through a dropping funnel under
N,. The reaction mixture was stirred at RT for 5 days, then solid was filtered off. The
filtrate was washed with brine (200 ml, 3x), dried (MgSO,), filtered and concentrated
to give a dark brown oil which was purified with flash grade silica gel (1 Kg), eluting
with 10 % EtOAc/hexane. Compound 4 was obtained as a solid (39.63 g, 0.11 mol,
30 74 % yield).



20 di-t-butyl-4-nmethyl-pyridine (68.56g, 0.33 nol) was placed in a 2 liter,
3-neck flask and vacuumdried overnight. To this green m xture was added
dry CH2OW® (1&@o ) (cooled with a water bath), foll owed Poy/sdoodssaddi tion
of trifluoronethylmethane sulfonic anhydride (50 g, 0.177 nol) through a
droppi ng funnel under a N2 atnosphere. After stirring at RT for 4 h, a

sol ution of 2-hydroxy-acetophone (20.36 g, 25 0.149 nol) in dry CH2Cl 2 (120
m) was agidg®:.sl owi ng through a dropping funnel under N2. The reaction

m xture wa_s'l Stirred at RT for 5 days, n solid was filtered off. The
filtrate was washed WIFté‘l brine (200 m x),7dried (MgS™M), filtered and

concentrat ede ¥8 r ich was purified with flash grade
CN/

silica ge4 Mﬁjﬂi i 0o}t QActg@xane. Conpound 4 was obt ai ned

as a solid (39@ggh 0. 11 |, 30 oyield). WO 01/44200 PCT/ US00/ 33831

-21- Step 2: I, F3C/ O KCR4(NH4)26083°4 O NH >80% N 50% Et OH CF3 O 3 LAH

- AlC13 ether F3C Ol NH >70%LAsF3IE;;0 A mi xture containing conpound 4
(39.5 g, 109 mmol), KCN (10.64q, €68 ) and (NH4)2CO3 (37.47 g, 380
mmol) in 50% Et OH / H2 sheatedln il 5 bath at 60 C under the N2
at nosphere for 22 h. Af e-Water (780 ml) was added and the
m xture was stirred for he V\/m e Ndlid7oms filtered and rinsed with
wat er. The solid was crysta ized fr ot dichl oroet hane. Pure conpound 7
was obtained as a white soliGF;(39g, 90 ol , 83%. To a one-liter round

bottom 11 ask (& AgkEfe thhifoldehprer 4 PS8 B)g. Gl@gtrﬂ yPKCNQ186aE31624. 60

186 mmol) was 's

under an mmodi)taﬁdsfﬂﬂér COAIBA7 42,1380 mgolt N8 % &OHY/ éi‘n@ was E%‘?@fjl'ﬁﬁ”o?'?
conpo’nd yath 2040 °é;6ur?déﬂmle)N I étnﬂf@ph&iEfc(ﬂz?zOh Wewsom@adewmw W&Otmt)hﬂas

AR LA AN, S £ ST s £ SV SR R
and excesmtrwehévasmésd@weismaum@ freat hobdietlokaBamearilira danizoid The
mxture ‘“v"’&‘Ss% arlrﬁgc?as a w}%lte solid ( 39g, 90 mmol, 83%).
To a one-liter round bottom flask (cooled with an ice-water bath) containing
10  AICI, (24.6g, 186 mmol) was slowly added 1 M LAH solution in Et,O (140 ml, 140
mmol) under an N, atmosphere. After stirring at 0°C for 10 min, a solution of
compound 7 (20g, 46.2 mmol) in dry THF (170 ml) was added slowly to the LAH-AICI,
mixture. It was gradually warmed to RT and stirred at RT for 3 days. After
completion, the reaction mixture was diluted with THF (200 ml) and excess LAH was
15 decomposed with saturated Na,SO,and 3 N NaOH. The mixture was stirred for 1 h
at RT and solid was filtered off through a celite pad. The filtrate was dried over
MgSO,, filtered and concentrated to give the title compound as a foam which was
purified on flash silica gel, eluting with 3.5 % (1:9) NH,OH/CH,OH in 96.5 % CH,Cl, to
give pure title compound (16g, 40 mmol, 87% yield) as a solid.
20 The racemic title compound was separated on a chiral column by using either
a ChiralPak AS (Hexane / IPA (80:20)) or a Chiralcel OD (CH,CN) column to give
enantiomer A and enantiomer B (mp 138-140 °C). Enantiomer B: HRMS calculated
for [M+1]: C,H,,FsN,0, 419.1194, Found: 419.1190; C, H, N analysis : calculated C,
54.57: H, 3.71; N, 6.55; F 27.25 Found: C 54.55; H, 3.89; N, 6.59;F, 27.22; rotation in
25 CH,OH [0]*y=-67.0°

Example 2



at RT and solid was filtered off through a celite pad. The filtrate was
dried over MSO4, filtered and concentrated to give the title conpound as
a foam wweahimaso purified on flash silica gel, eluting w¢huSe3s38s1( 1: 9)
NHAOH CH3OH in 96.5 % CH2ClI2 to give pure title conmpound (16g, 40 mmol,
87%yield) as a solid. 20 The racenigptitle conpound was separated on a
chiral colum by using either a Chiral Pak AS (Hexane / I PA (80:20)) or a
Chiral cel pgR ACH3CN) columm to give enantionmer A and enantioner B (np

138- 140 C! nanti omer B: HRMS cal culated for [M+l]: C19H'F6N202 419. 1194,
Found: 418t 0; C, H Nanalysis : cal cuI ated C, 54.57; H 3.71; N, 6.55;

F 27.25 Féupg C 54.55; H, 3.809; lg 22; rotation in 25 CH3OH

[ a] 20p= -6I e 2 }_liﬁ \@%%MD 01/ 44200

PCT/ US00/ 338 225fParP]FQd:(§? ep 1: FF 85%Et BPH+ NaOOCH 10 OH 8 0 9

g ﬁsuspe?zigg)n & 2-brono-4'-fluoroacet ophengne, 8, (30 g, 0.1368 nol) and
ICOONa 2 n 85%,Et OH 0] e r 5h.

After cooling® #%Rﬁ&?oﬁ?fk b&orgp ﬁu&'/%% g?;aﬁr?our%ag hﬁ;b ﬂﬁé&%@ﬁﬁgﬁa&ﬁ was

Et opp&?SgHCQQWZ gg 0 &7 mbhen BEAHEL@HN360em) avdsdbeated$or88HiG sl She dAfter

rine 0 N organic
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was obt ai seap@ratingiafiithet tand heu@sidus Wﬁ§é¢¢'§$°|Mﬁ3@W"éF‘IQ@I 500 mliapd and

ge_égr\‘lﬁzt aESllirHt@tg% \@%\Hﬁtéﬂb' (go6 +4 xg%\? It Bﬁmbmeﬁﬁ&( rgariclafers Weapdaed fMgSOy),
mol ) in fiewdand E@r@g@r(t%e% T%\ejwrl %] productawgéJ %BF ined tLj)yqnturatgng t% (irug2 44
10  material with CH,Cl,, EtOAc and hexane to give 9 as a solid (18 g, 116 mmol, 85%
yield).

Step 2:

F
E;N
9 + CH;ONH,HCl — >
EtOH | OH
10 N\ 7~

: To a suspension of 9 (5.0 g, 32.44 mmol) in absolute EtOH (50 ml), 3A

15  molecular sieves (0.8 g), CH,NH,.HCI (4.146 g, 48.67 mmol) and Et;N (6.77 ml, 48.67
mmol) were added. The mixture was heated to 85 °C under N, for 2.5 h. The mixture
was cooled to RT, the solvent was evaporated under reduced pressure, and the
crude product was redissolved in EtOAc (350 ml). This organic layer was washed
with brine (150 ml x 3), dried (MgSO,), filtered and evaporated to dryness to give 10

20 asasolid (13.5 g, 7.36 mmol) in 97% yield.

Step 3:
CF, F
NaH/THF CF3
10 + Q — \Q\(\O
F3C Br 11 N~

0 CFs
To a cooled solution of 10 (12.0 g, 65.5 mmol) in anhydrous THF (60 ml)

(cooled in an ice-water bath) was added 60% NaH in mineral oil (3.14g, 78.61 mmol).
25  After stirring at RT for 15 min, the yellow suspension was treated with a solution of

3,5-bis(trifluoromethyl)benzyl bromide (13.62 ml, 72.05 mmol) in THF (13.62 ml).

TLC indicated that the reaction was complete after 1.5 h at RT. Solvent was

evaporated and the residue was redissolved in EtOAc (200 ml). This solution was

washed with brine (50 ml x 2), dried (MgS0Q,), filtered and concentrated to give 11 as
30 an oil (26.5g, 64.77 mmol, 98% yield) FAB MS [M+1]" 410.1.



15 nol ecul ar sieves (0.8 g), CH3NH2. HCl (4.146 g, 48.67 mmol) and Et 3N
(6.77 M, 48.67 mmol) were added. The m xture was heated to 85 C under N2
for 2.5 iwodhenn xture was cooled to RT, the sol vent waspevapavasad under
reduced pressure, and the crude product was redissolved in EtOAc (350 m).
This organic |ayer was washed wthfyine (150 m x 3), dried (MgSH),
filtered and evaporated to dryness to give 10 20 as a solid (13.5 g, 7.36
mol) in Geppyield. Step 3: CF3 NaHTHF Fi CF3 10 + OF3C Br 11 N _,' O
CF3 To a cooled solutdon_of 10 (12.0 g, 65.5 mml) in anhydrous THE (60
m) (cool ed i H@AN i ce- r bath) was added 60% NaH in m neral oil (3.14q,
78.61 nmoi). 25—ARter stReTy L Aw-9B nin, the yellow suspension was

treated with die¥ngtion of , 5- bi s(1 | uor onet hyl ) benzyl brom de (13.62
m, 72.05 mol) in THE (13.62 m). i ndi cated that the reaction was
conplete after 1 5 h at 1. Sol vent w&)§3 evaporated and the residue was
redi ssolved in hi§ 530 WhE gaba%m P
X 2), dried ( &?82?1526ﬁdegoncemélg?‘ea(‘j@%nwﬁmqﬂ) a i1
(26. 5g, 6(437‘B7m 8 ow).y1 B¢ @)ixturewas heated jat 1@90%”\%@%’@/ Afé%'ocoolmg to
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t he r eact salotion xdrigdx(MaSOppanefiltenetio Saeents|wienc@yaporateddo givea aqgude 2. 142
T R TR R 10 1 <
evapor at echromajpgeaphyc elutiog witho tid¥t E€2Aainhexaneta giveri as asoligldaddiIwas

furthgy p 5'2f7'rﬁﬁuol?y gk elghr onat ography, eluting with 10% Et OAc in hexane
to give 1§ sol5| ?{iglﬁ g, 10 35.27 mmol, 55.5%vyield). Part B: Step
1:

Steg 1:

13 KON (NH),CO;  © Q
),— NH

To the mixture of 12 (3.23 g, 8.5 mmol ) in 1:1 EtOH/H,O (20 ml), KCN (0.83 g,

15  12.8 mmol) and (NH,),CO, (2.86 g, 29.8 mmol) were added. The mixture was heated
to 56 °C overnight, then cooled to RT. Iced water (60 ml) was added to the complete
reaction. After 30 min, the solid was filtered off and rinsed with CH,ClI, to give 13 as a
white powdery product (3.12 g, 82%). FAB MS [M+1]" 451.1.

Step 2:

20 To a cooled 3-neck flask containing AICI, (1.4 g, 10.7 mmol) at 0 °C, 1M LAH
in Et,0 (8 ml, 8 mmol) was added dropwise via a syringe. A solution of 13 (1.2 g, 2.67
mmol) in-anhydrous THF (10 ml) was added slowly and the reaction mixture was
allowed to stir at RT overnight. After the reaction was complete, THF (100 ml) was
added and excess LAH was decomposed with saturated Na,SO, and 4N NaOH.

25  After stirring for 1 h, the organic layer was separated, dried (MgSO,), filtered and
concentrated. The crude material was purified by flash silica gel eluting with 3.5%
NH.-CH,OH (1:9) / 96.5% CH,ClI, to give the title compound as a white foam (0.95 g,
0.22 mmol, 82% yield). FAB MS [M+1]" 437 .1.

The racemic compound was separated with a Chiralcel OD column, eluting

30 with CH,CN to give enantiomers A and B. The enantiomers A and B were reduced

separately with LAH-AICI, to give chiral compounds A and B. Pure chiral B was




F HN 12 KCN, (NH4)7CB_ FSC OO NH CF3 O 13 To the mixture of 12 (3.23
g, 85 mol) in 1:1 EtOH/ H20 (20 m ), KCN (0.83 g, 15 12.8 mml) and

(NH4) 2CC3v@Q 21/8@0@, 29.8 mmol ) were added. The m xt ure wasporased3siio 56 C
overnight, then cooled to RT. Iced water (60 m) was added to the conplete
reaction. After 30 mn, the solid wagqfiltered off and rinsed with CH2Cl 2
to give 13 as a white powdery product (3.12 g, 82%. FAB M5 [ Mt1] + 451. 1.
Step 2: 26bfhined bpehrdalBzatirkirdiasdt Cid G Niandrigex@n€l 3Eqandomer BOHRM®oI ) at

0C 1 MLAH 2 m, .8 . i Al j A
sol ution S?A'CE!??‘%‘?"’ZW* qé%?H‘ﬁ%Q‘}%\P%%gﬁ%ﬁ@d%ﬁgZ%Onrg)ﬁ\/\g)sgdal e%,'
sl owl y andalchiated & 152030;H x3.46 eNwa#2; louoded 32381 Hr 342, N Gy Brratajien inAf t er

the react oonplsete.mdHRd-189 °cd) was added and excess LAH was
decorrpose%o?ﬁ@a{’ur at ed I\g2804 and 4N Na%. 25 After stirring for 1 h,

the oryanic |ayer was separated, drie&X ), filtered and concentrated.
The crude material was purified by flas il Feluting with 3.5%

NH3- CH3OH (1:9) / 96.5% CH2CI 2 t g onpound as a white foam
(0.95 g, 0.22 mol, 82%yield)? 7.1. The racenic conpound
was separated with a Chiralcel OD eh%mie 30 with CH3CN to give
enantioners A and B. The enantioners A and B P‘g reduced separately with
LAH AICI3 to give chiral conpounds AFand B. Bure chiral B was WO 01/ 44200
PCT/ US00/ g@aﬁ -24 obtained by crystallization fromhot CH3CN and hexane.
Enanti oner Bg HRMS calculated for [M-lln CIQ§16F7N202437. 1103, Found:

437.1100; C, © N anal ysis : gld;ul at ed 52.30; H, 3.46; N, 6.42; Found:
C 52.38; H, ; N, 6H3WgBro in [a] 20p = -55.7, np: 130-132
'C. 5 Exanpl F _F3C O HN NHOW3 O St .. 0 HHO CH3 + CH3mgBr Et' O
F3C CF3 F3¢ CFy Pl s ©F

14

To the cooled solution of 3,5-bis(trifluoromethyl)benzaldehyde 14 (15 g, 62
10  mmol) in anhydrous Et,0 (100 ml) at 0 °C, 3 M CH,MgBr (25 mi, 75 mmol) was added
dropwise. The reaction was kept at 0 °C for another 2 h, then stirred at RT for 2 h.
The reaction was quenched by pouring into ice cold saturated NH,CI. Routine work-
up gave 15 as an off-white solid product (15.4 g).

Step 2.
. O
KN(TMS), A N
1% — 2 o<
THF -0 £ 16

To the cooled solution of 15 (18.8 g, 72.9 mmol) in anhydrous THF (100 ml) at

0 °C was added solid KN(TMS), (17.4 g, 87 mmol) portionwise. After stirring at 0 °C
for 1h, the potassium salt solution of 15 was added dropwise to a solution of 2 (17.5
g, 76.4 mmol) in anhydrous THF (20 ml). The reaction was kept at 0 °C overnight and

20 quenched with saturated NH,CI (300 ml). The aqueous layer was extracted with
CH,CI, (300 ml x 3). The combined organic layer was washed with brine (300 ml),
dried (MgSQ,), filtered and concentrated to a yellow oil (22 g). The crude product
was further purified on silica gel (1:4 EtOAc/hexane) to give 16 as a pale yellow
material (11 g, 31 mmol, 43% yield).

25 Step 3

F O
O
16 + Mg »
Et,0 F
17 Br FaC CF; 18



14 15 To the cool ed solution of 3,5-bis(trifluoronethyl)benzal dehyde 14
(15 g, 62 10 nmmol ) in anhydrous Et20 (100 m) at 0 C, 3 M CH3MgBr (25 m,
75 mol )weed/4azided dropw se. The reacti on was kept at O PCTiws00/a3831 her 2 h,
then stirred at RT for 2 h. The reaction was quenched by pouring into ice
cold saturated NHAClI. Routine work- oo gave 15 as an off-white solid
product (15.4 g). Step 22 0 OOKNTMS5)2 N 15 N2 THE 15 o F3C | CF3
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dropwi se mmad), $ailowtedoly afcafalyﬂﬂaﬁ'nowi ot 6 24d||brmh)>ethanenwmbmmmldﬁo(1mtnﬂ)

Th t t NHAC
(560" o 'AdHtIE G FEctEh ol hEAFId LS - %%@ﬂ“*‘%ﬁ@%%%%&ﬁ%%a%
conbi hed caaljngi e sphujien Qﬁ/a1§ /=S ged2wnmigbn ianbyd3es &BE,Q, (40dnl) aayg w&m;lowly
filtered té'lﬁ'? m& sBfgientf r@rr Yﬁlft'eP‘fééBtﬂonE]vags %mp-lmé srsaqﬁafgmpp@l was

further puri silica exane as a %
yel | ow raidiqravag slowly aéﬂe%mder@s% maspperes T ?é’dogwtrw@s exacteg A o a
Et20 F Iaq d%rouE%GIL%%l with OB, 1), 442 Hin &L Tdrida0M a3 SSI%;L filte?sd bAd @vepeldd td ask

(ice water. con n r ni dro
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t he addl( 2 3hb@ reaction was heated at 80 C overnight under a N2

at nosphere. After 5 cooling, a solution of 16 (7.9 g, 22 muol) in anhydrous
Et 20 (40 $#EP 4ias added slowly to the Grignard solution at RT. After

reacti on was conplete, a saturated NH4C ¢l uti on was sl owy added under a
om aqueous solution with

N2 at rmspher Iodﬁgﬂ .
CH2Cl 2, efMg@ﬁ/ ), 1| pe and evaporated to give 18 as an

oi l . The crudIQHm@HaoHal vvas rifimgs | ash grade silica gel (400 g) 10
el uting with 15% Et'OAc/ 85% hgxane totgNve 18 (7 g, 1.78 mmol, 87%yield).
FAB M5 CDUTHF
F
F,C o
HN
)—NH
CF3 O

Compound 19 was prepared by an analogous method to that of Example 1
15  (step 4) using compound 18 in place of compound 4.
The title compound was prepared by a method analogous to that described for
Example 1 (step 5) using compound 19 in place of compound 6. Two sets of
diastereomers A and B were isolated by flash silica chromatography at compound 19
stage and these were cyclized separately to the title compounds with CDI reagent.
20 Diastereomer A of the title compound, FAB MS [M+1]" 451.1265, calculated [M+1]"
451.1257; Diastereomer B of the title compound, FAB MS [M+1]" 451.1261,
calculated [M+1]" 451.1257.

Example 4

FiC
3 O/§§©
HN

25 CF; o)



(Mt1)+ 395.0. Step 4: F 18 TMSCN Znl- F3C | O NH3/CH3OH \ H2ZN H N 19 CF3
z CDI/THF F , I F3C OHN NH CF3 O Conmpound 19 was prepared by an
anal ogouswomei/mado t o that of Exanple 1 15 (step 4) using pOpsews3ss8 in
pl ace of conmpound 4. The title conpound was prepared by a nethod anal ogous
to that described for Exanple 1 (siz®p-5) using conpound 19 in place of
compound 6. Two sets of diastereomers A and B were isolated by flash
silica chromat ography at conpound 19 stage and these were clized
separately to theotitle ounds with CDL reagenp. ] eoner A of
the titlergo 0, FAB M- TMS@$/Zn1265C % 451. 1257;

1] + . 451. 12

D ast ereon%r orpeure—PAB AN 61, calcul ated
Exanpl® 4 F3CNHE@CH;OHN >-NH 25 CF3 A,ND

[MH1]" 451.1 (():#3)44200
PCT/ US00/ 33831! _-26 F3C TMSCN Znl, F3C 0 H2NCHY NH3/ CH30H HNz 21

CF3 20 CDI/ THFSFEx. £0The title compound was pregar ed by an anal ogous

met hod to that described for Exanples 1 and 3 usiGiy/BHRet hyl -
-bis(trifluoronethyl)-benzyl alcohol in place o
3,5-bis(trifluoromethyl)benzyl alcohol. Two setpx.of diastereoners were
' solated by The title compound was prepared by an analogous method to that described
for Examples 1 and 3 using a-methyl-3,5 -bis(trifluoromethyl)-benzyl alcohol in place
of 3,5-bis(trifluoromethyl)benzyl alcohol. Two sets of diastereomers were isolated by
5 flash silica chromatography at compound 21 stage and cyclized separately to the title
compound with CDI reagent. Diastereomer A of the title compound, FAB MS [M+1]*
433.1358, calculated [M+1]" 433.1351; diastereomer B of the title compound, FAB

MS [M+1]" 433.1358, calculated [M+1]+ 433.1351.
Example 5

F.C
® 0
HN
S—NH
CF3 O/ N
10 O

To a solution of compound 19 (0.22 g, 0.52 mmol) (prepared from compound
18 in Example 3) in pyridine (2 ml), sulfamide (50 mg, 0.52 mmol) was added. The
mixture was refluxed for 24 h. After cooling, the reaction was diluted with EtOAc (200
ml), washed with 0.5 N HCI, brine, dried (MgSO4), filtered and concentrated to give a
15 gum which was further purified on silica gel (1:4 EtOAc/hexane) to give the title
compound as an off-white solid (40 mg, 16% yield). FAB MS [M+1]" 487 .3.

Example 6
F
F.C
’ 0
HN
N
CFs O>/’ OCHjs

A mixture of the product of Example 2 (0.42 g, 0.96 mmol), toluene (5 ml),

20 CH,ONa (0.13 g, 2.3 mmol) and Bu,NHSO, (3.3 mg, 0.01 mmol) was heated to 90 °C
for 1h. Methyl bromoacetate (0.35 g, 2.3 mmol) was added later. After stirring at 80
°C for 48 h, the reaction was cooled to RT and product was extracted from the
aqueous layer with CH,CI, (50 ml, 3x), washed with brine, and the organic layer was
dried (MgSO,), filtered and concentrated to give a cloudy gum (0.4 g) which was



5 flash silica chromat ography at conpound 21 stage and cyclized separately
to the title conpound with CDI reagent. D astereoner A of the title
conmpound Wo-AB449® [ M-1] + 433. 1358, cal cul ated [ Mrl] + 433. e@BHUSOAI38Ht er eoner
B of the title conmpound, FAB M5 [ M+1l] + 433. 1358, cal culated [ Mrl] +
433.1351. Exanple 5 F FBCONS ,-N¥_CF3 O-\ O 10 To a solution of
compound 19 (0.22 g, 0.52 mmol) (prepared from conpound 18 in Exanple 3)

in pyridi ﬂ‘Jﬂhé?Cﬁﬁo)mat@QH iwith 3% MH,-OHXAHNT))/ 96 Crdigdto Jike puné fitler e

was refluxed for f r _co W tOAC
(200 m )CO'RB%%%%%O'@@ cﬁwﬂﬁlﬂ?@%{? &) (%ﬁ,'%%%w# P‘tseﬁ"d ]aﬁgg'1QA
concentrated to give a 15 gum whi ch wasample her purified on silica gel (1:4
Et OAc/ hexane) to give the title conpound as a Fwhite solid (40 ng, 16%
yield). FAB M5 [ Mt1] + 487. 3. anple 6 F F3C l;r HNO N CF3 0
11-~OCH3 A mi xture of the prodd S .42 g, 0.96 mmol), toluene
(5 mM), 20 CH3ONa (0.13 g, 2.3 SO4 (3.3 ng, 0.01 mmol) was
heated to 90 C for 1 h. Methyl brdnoacet at ND.35 g, 2.3 mmol) was added
|ater. After stirring at 80 C for C48 h, t r ion was cooled to RT and
product was extracted fromthe aqueous |ayer b CH2Cl 2 (50 m, 3x),
washed with brine, and the organic |layer was drred (MgSO™4), filtered and
concerfi r aBte 1.0 gi ve a cloudy gum (0.4 g) which was WO 01/ 44200

PCT/ US00/ 33831 -27 furthepsshifone®ographed with 3% NH3- GH3OH (1:9) / 97%
CHZCIZto ve pure title pou as %éolld 35

yield). @- V>4 509 anp
HoN HaN' L

—_——
¢k HzN 2 Na(OAc);BH CF, 0 23
o)

To the mixture of 22 (0.205 g, 0.5 mmol) (prepared analogously to the
procedures described for 6 in Example 1) in dichloroethane (4 ml) were added
tetrahydro-4H-pyranone (50 mg, 0.5 mmol) and sodium triacetoxy-borohydride (0.21

10 mg, 1 mmol). After stirring overnight at RT, the reaction mixture was worked-up. The
crude product was further purified on silica gel, eluting with 3.5% [1:9] NH;-CH,OH in
96.5% CH,Cl,. Compound 23 was obtained as an oil (0.21g, 0.43 mmol, 84% yield).
FAB MS [M+1]" 495 .45,

Step 2:

15 A mixture of 23 (0.15 g, 0.303 mmol) and CDI (120 mg, 0.74 mmol) in THF (5
ml) was stirred under a N, atmosphere at RT overnight. After work-up, a gummy
material was obtained as a crude product which was then purified by
chromatography, eluting with 2% NH,-CH,OH (1:9) / 98% CH,CI, to give the title
compound as a white foam (0.11 g, 0.22 mmol, 73%). FAB MS [M+1]" 521.2.




HN- CF3 O~ O 5 Step 1: FOF F3Cl;r 0 F3C 0 0 11 H2N H2N HN H2N
Na(OAc)3BH 23 CF3 22 CF3 0 O To the m xture of 22 (0.205 g, 0.5 nmol)
(prepar edoamnadmgously to the procedures described for 6 PoT/Eeng3e 1) in

di chl oroethane (4 m) were added tetrahydro-4H pyranone (50 ng, 0.5 mmol)
and sodium triacetoxy-borohydride (@g21 10 ng, 1 mmol ). After stirring
overnight at RT, the reaction m xture was worked-up. The crude product was
further purified on silica gel, elutifampliel8 3.5%[1:9] NH3 CH3CH in 96.5%
CH2Cl 2. Compound 23 was obtained as an oil (.21, 0.43 nmmol, 84%yield).
FAB M5 [ M+l ]+ 495. 45, Steg 2: 15 A m xtur 23 (0.15 g, 0.303 nmol) and

CDl (120 nmg, 0.74 mmol ) in L Was rred under a N2 atnosphere at
RT overnight. After work-up, rmy HITE was obtai ned as a crude
product whi ch was then purifi e by chrommggography, eluting with 2%

NH3- CH3OH (1:9) / 98% CH2Cl 2 t oCRyi ve t he t| conpound as a white foam
(0.11 g, 0.22 mmol, 73%. FAB M5 [ M1 ]+ 5 : V\D 01/ 44200 PCT/ US0O0/ 33831
-28 Exanmple 8 F F3C H2N l;r OHN CFSC]\I hetltle conpound 24
was prepared by an anal ogous nethod to that escr d for conpound 23 in
Exanpl e 7 using 1-t-butoxyl carbonyl -4-pi peridone in ace of

t et rahydr o- 4Hyd MO BEMPoORdEE WhY brep&84 bl an Bxamglo@sInethod to that
described for compound 23 in Example 7 using 1-t-butoxylcarbonyl-4-piperidone in
5 place of tetrahydro-4H-pyranone. FAB MS [M+1]* 594.1.

Example 9

F
FaC
’ 0
HN

CF3 3 O
“ro—<

0

The title compound was prepared from compound 24 by an analogous method

to that described for the title compound of Example 7. FAB MS [M+1]" 620.2.

10 Example 10
F

F4C

HN/>’N “HCl
CF; 3 O
NH
A solution of the product of Example 9 (95 mg, 0.153 mmol) in CH,CI, (1 mi)
was treated with 4M HCI in dioxane (2 ml) for 2 h. The reaction was worked-up by
evaporating solvents and excess HCI. The title compound was obtained as an off-

15  white salt.
FAB MS [M+1]+ 520.3.

Example 11

Step 1:



F FSCOHN ~ CF3 ONQ( O The title conmpound was prepared from conpound
24 by an anal ogous nethod to that described for the title conpound of
Exanpl e WobsB2Ms [ MF1] + 620. 2. 10 Exanple 10 F F3C O HN\NeqMr/ESH0/33831CF3 O ON
H A solution of the product of Exanple 9 (95 ng, 0.153 mmol) in CH2CI 2 (1
m) was treated with 4MHCl in diaxane (2 m) for 2 h. The reaction was
wor ked-up by evaporating solvents and excess HCI'. The title conpound was
obtained as an off- 15 white sal FARB M5 [ M+1] + 520. 3. Exanple 11 F3C\ |

ONH N 1@§f3 HPhGHeBr 1: 1/ 44200 PCT/ US00/ 33831 -29- PhCH2Br O-°

Et 3N NH2 r D 2y ays Pnh TO a suspensi on of
(R -(-)-2-phenyl alyci Ejgggb&;rﬁyl est rlegdrochl oride salt 25 (10 g, 49.6
mrol ) in anhy®Heus THE (3 ) and anhydrous DMF (10 m) at RT were added
£ f,sr ( gz.hlgfz héaﬁss;. 9 t her eang_ behzyl t’br @6 de (14. 74drr1 , 123.9 mol). 5
equi val ent of TQ@%}%P%&W Qfg(%)lf(gg%rgﬁépy{ﬂg{%‘a%&ﬁeﬁ%@r&%%@gg‘q%s?”ﬁ. 6
mol ) . Thesgl 49 5IAMEASN anhydrous THF (30 ml) and anhydrous DMF (10 ml) at RT were
added Et,N (22.13 ml, 158.9 mmol) and benzyl bromide (14.74 ml, 123.9 mmol).
5  After 5 h of heating, the reaction mixture was treated with another equivalent of
benzy! bromide (5.89 ml, 49.6 mmol) and Et;N (6.9 ml, 49.6 mmol). The solution was
heated at 80 °C under a N, atmosphere overnight. Additional benzyl bromide (6.9 mli,
49.6 mmol) was added next day and heating continued at 80 °C overnight to
complete the reaction. After completion, the reaction mixture was cooled to RT, and
10  poured into a separatory funnel containing NaHCO, solution and EtOAc. The
aqueous layer was extracted with EtOAc (200 ml x 3). The combined organic layer
was washed with brine (300 ml), dried over MgSO,, filtered and concentrated. Crude
product was purified by chromatography (3% EtOAc in hexane) to give 26 as an oil
(.8.36 g, 22.62 mmol, 46 % of yield). Electrospray MS [M+1]" 346.1.

15 Step 2:
O
LDA LAH-THF
—
26 iCH,CN —n O™ 78°CRT — OH
THF-78°C  pn ) CN Ph ) CH,NH,
Ph Ph
220°C 27 28

To a cooled solution of 26 (18 g, 52.11 mmol) in anhydrous THF (125 ml) at -
78 °C, a 2M LDA (32.6 ml, 65.2 mmol) solution in THF/n-heptane was added slowly.
The reaction mixture was kept at this low temperature for another 2h under a N,

20 atmosphere, then treated with 95% ICH,CN (4.97 ml, 65.2 mmol) dropwise through a
syringe. The reaction was stirred at —78 °C for 4h and —20 °C overnight. A mixture of
chilled saturated aqueous NH,Cl solution was added to quench the reaction. The
separated aqueous layer was extracted with EtOAc (200 mi x 3). The combined
organic layers were washed with brine (300 ml), dried over MgSO,, filtered and

25 concentrated. The residue was purified by flash chromatography (15% EtOAc in
hexane) to afford 27 as an oil (10.24 g, 51.2%). Electrospray MS [M+1]" 385.1.

To a solution of 27 (6.0 g, 15.6 mmol) in anhydrous THF (100 ml) was added 1
M LAH in THF (100ml, 100 mmol) slowly at =78 °C under a N, atmosphere. The
reaction mixture was let to stir from =78 °C to RT overnight. After completion, the

30 reaction was diluted with THF (100 ml) and quenched (cooled in an ice-bath) with a



heated at 80 C under a N2 atnosphere overnight. Additional benzyl brom de
(6.9 M, 49.6 mvol) was added next day and heating continued at 80 C

over ni ghtwool/e2opl ete the reaction. After conpletion, therPcrastl3B31IM Xt ure
was cooled to RT, and 10 poured into a separatory funnel containing NaHCO3
solution and Et CAc. The aqueous |ayxy-was extracted with EtOA¢ (200 m X
3). The conbi ned organic |ayer was washed with brine (300 m), dried over

MSH4, fi I\\Ié (Bgis@tncbtedraqe@buatsewtuo@rsldwly throuhch dragpipg fuhined TEne mixture

chr omato % he am Qi | 2.62
gfy fsé ?10@” %@ﬁg 91‘%& ex’Z e%grz?gédl g Cé‘f'dé pg"&%ﬁ)&'a LAH- T
F 26 IC|—|t@uurateNi With-CH3OHRaN4- Et@AD—anCrlﬂEen cTimselld:@Mgiveszmﬁzdemdﬂ Ph
-20C S r h
(125 of) By odbmy 3@?““[3%*%Wa@f@n‘@gg'”f@%*'a@?‘éﬁ??%H@??é" Aot ane
was a@deoﬁ"él Nk QH- Ch"b\@Hr(éa%tl%n(’/%@kbG 2O \GiMe R%TBPOHFd t2§ 38)/\??@&94‘%‘@’&}5)
for anot %[al%lé'&ﬂ@ﬁ% N2 20 atnosphere, then treated with 95% | CH2CN (4. 97
dropwi se through a syringe. The reaction was stirred at -78
C for 4h ggég’—-Zo C overnight. A mxture of chilled saturated aqueous NH4Cl
sol ution was added to quench reaction. The separated aqueous |ayer was
extracted w t%&%@pﬁ é{Z . The conbjned organic |ayers were washed
with bring Y r‘ee.d over NBQOAOH i | t€ted and 25 concentrated. The
resi due was Py d?a(@)(l‘%cflash chhtdmar ogr aphy (15% Et CAc in  hexane) to
afford 27 as an °0i 24 gtBG&Y. 209CHHAHeBO®spray M5 [ M+1] + 385.1. To a

SO on of 2Trbd Qyioror 88 T1B7)q 91528 yfloR4S CHEBH HE Awieadaddapac M

LAH i n THE (10?5 er
reactlion anhydride (1e8 9l 824tmel) and 58% PdgOl) 1 on raTbondOni 2fhg) Ape énixture

conpl et i Ofas hBrodfert 'étr50’\6§ iflial s @G HAKeln oVbEml%HtO%ﬁér)c@ﬁﬂeﬂéﬁn@

(cooled in an I ce-

bat 0
sat ur at edcafglysbwasdt ?#P[f%q 8hd §'P§9\¥\§V)"'8}ﬁ35‘u§% av GBbWﬁa CPUﬁ?l%tlrateﬁ?é‘q’rQ% %
was stirreédatprBauéiozg, Which Wasrfufthet pusdfiediod fleshaeade af sifica Get, ejmumgawnh

oroduct ves, [T IUiSt oo e EEHRRIGRLORE a8 Aid LKEH 14 112 bl 2 24

f1 asH 5gr awith =i 85 &aofpield. eElectragpraytMSIMs9BINBADH. CH3OH (1:9) / 94 % CHZCI 2
to give cg ynd 28 (1.3 g) as a solid with a total yield of 64 % Step 3:
t - BOC- anhy@—de OH 29 28 NH

F
F3C

F3C t- BOC CH,NH- t-BOC

To a solution of 29 (2.4 g, 6.306 mmol) (from another batch) in anhydrous DMF

(20 ml) was added 4 A molecular sieves (1 g), 3,5-bis(trifluoromethyl)benzyl bromide
20 (1.736 ml, 9.459 mmol) and Ag,O (2.998 g, 12.61 mmol) under a N, atmosphere.

The reaction was stirred at RT in the dark overnight. EtOAc (300 ml) was added, and

the mixture was washed with brine (100 ml x 2), dried over MgSO,, filtered and

evaporated to give 30 as a yellow oil. It was purified by chromatography, eluting with

0.75% NH,-CH,OH (1:9) / 99.5 % CH,CI, to give 30 as a solid (2.4 g, 3.95 mmol, 63%
25 vyield). Electrospray MS [M+1]° 607.1.

Step 5.
CF3
/ < 2 2 HCl
HCI/Et,0 o oF
30 » 3

NH, 31

CH,NH,



20% Pd/ (OH) 2-C t-BOC CH2NH-t-BOC To a solution of 28 (1.27 g, 3.523 mol)
in CH3COH (150 m) was added t-BOC 10 anhydride (1.8 g, 8.24 mmol) and 20%
Pd( OH) 2 wo wmantmon (0. 254 g). The m xture was hydrogenol yZzed/e00B83psi in a
Parr Shaker overnight. After conpletion, excess catalyst was filtered and
rinsed with CH3OH Sol vent was concejtrated and gave the crude product 29,
whi ch was further purified on flash grade of silica gel, eluting wwth 5%

NH3 CH3CH (1: 9o tarso‘hi%rﬂsm msgg ve2 2thrasl) in O, Ce (88 irfl) Was Bdded 2N 9@1/

?JDEA)QZ(%/SE%E&@\ m, (V Of (LEg§ Ct ros§§gx?ys§w@£ﬂﬂ&%é@ef?'g§sgl utii on

of 29dfj Zdaltng)spﬁe&%!\ftmhk réiactmn waecoepléte; all solvenimived: euapoiaked (RQive )

was adde v Jo)re = brifl thyl)b I

brom de %%“@%?:#Saé 38% @Rnﬁ%lj%'&ghgi%gsggz é 9|98 ;?rgg?mym)mle;]zﬁnder a

N2 at Pospbtepel: The reaction was stirred at RT in the dark overnight. EtOAc

g??gdmozle\rlvas aﬁ&'%%us ?ﬂsm‘h*’tﬂ‘ﬂ 1t€7p m%ﬁi‘tﬂ}jzn\\/[&ﬁ d%u@ﬂ’i—(lfl il v‘&a@)

was puri facédfdo wpmf%ig%m Bt FhY ' Bt e 4 Sornne sl ?dv é§4/9 '99. 5

(I)EAI)G-ltZCI 2 2679ln‘ﬂh‘ﬁo@Qat€€)3°Cs51 5’!73éllrdaést$>r4rrﬁxtu& W3s rstitred éci:&%bléﬁt geneﬂ)ef)aturgF 2 N
ectrospr e

ok SR ! 41986 Mt GigsBEss safter Syl il thackn %}‘QEE?%

2. 27 1ol dvaporaiddGrd {He residue was paddienedvat@een EtRARDani® wated (3097m

The sol md\){\@%n}’éﬁﬁ ?rt\%\IEE%@Pﬂ;mggaﬂ&%éﬂf@?ﬂtwmﬁﬁﬁe%y%l )@Qﬁ‘?ﬁﬂéﬁed\%r Mé;‘i@r the

reaction vents were evapor at ed ound

a solid. f@‘rﬂﬁ@@ aydeqqmcemtrgtet?bto give guglear aif @f)th@ m'?oc%fnﬁgg%nghﬁrprﬁ e@iOQlictm
g, 2.233 §H® rtﬂé“r h'néarchﬁasT a(déosméa éﬁélut@@dﬁﬂ\ 5°/o°~Nlm|Cﬁ61M@(DHS(I1€9f)E¥SQS

gl'ﬁéorg;ct%’oaunélxlt%%/e\r&? tg'? (fCFBBO d ggr%li%ﬁ)lp g‘?@é&f %\‘%ergmo Qr%%cﬂﬂﬁ@r a

N2 at1ps phRicBospalyaviSqvl]e48®r, the reaction m xture was

Example 12
FaC
Q 0
F3C NH
NAO
&
Step 1:
o)
3+ NaBH;CN o 2HC
HOAC/CH,OH CFs
O NH, ~NH
20 O

To a cooled solution of 31 (0.5 g, 1.044 mmol) in CH,OH (14.65 ml) was added

Et,N (0.29 ml, 2.088 mmol), Na,SO, (200 mg) and tetrahydro-4H-pyran-4-one (98 pl,
1.044 mmol) at 0 °C under N, atmosphere. After
1 h, NaBH,CN (103.5 mg, 1.566 mmol) and HOAc (125.6 pl, 2.088 mmol) were

25 added. The reaction was stirred at 0 °C for 3 h and 1N NaOH was added until
solution reached pH=10. The volatile solvent was evaporated in vacuo. The residue
was redissolved in CH,CI, (300 ml) and washed with aqueous mixture of saturated
NaHCO,-NaCl-H,0O. The combined organic layer was dried over MgSO,, filtered and
evaporated to give 32 as an oil. The crude product was passed through 50 g of flash



10 evaporated and the residue was partitioned between Et QAc and water (300
m). The organic |ayer was conbi ned and washed with brine (50 M x 3),
dried ovavOoMy&@d) filtered and concentrated to give a clpar/used33edl t he
title conpound. The crude product was further purified on flash grade
silica gel, eluting with 5N OHM£OH (1:9) / 95 % CH2A 2 to give the
title conpound as a solid (0.46 g, 1.06 mmol) in a 48%of yield. 15

El ectr Oa\r(;%)de'\@ld dl] sididg-with EYaNB &:H;)H If$@) F36 WHCHICIDto givé 3Baepnlsil CF3
0 NaBH3

sol ution (92%9 P%’ 4 OIB%@J_‘EA%_{?%W I@gge(g_ql Nli@) Eg)?rﬁﬁs 6%%50@9%%@ g—gﬁlpzl( 8d29

m, 2. 088aminbwd eqbinakddts O GIC Iragheasalutien mlswﬁMhAtbgrr stirring dore1Q odn| |

bt Tk s 3 A M San B ik PPEES LB Tyt 560

stirred aMS)[M:"ﬂoﬂ% 'h and 1 N NaOH was added until sol ution reached
pH=10. Thgtabatile sol vent was evaporated in vacuo. The residue was

di | CH2Cl 2 (30 d d wi t t ed
rNSH'OSZ"Néé 'HSzao eriausrnat 3818 B3 Liurola Sy gaus it (f.Beh WaS {or e
g(r)ld eﬁffﬂ@%@%rggﬁg@r%?e@&/ 3g881/11;) ar'?tdne:mr(mdet mlgodmzfmm ).pa&eeckaictioough

(0] a | n
with 2o RGeS Sifief Bt REM B GO, A sypefEadigtE of Nekfo S5 ungh Wéso%?
mol ,1(65%ddédta qeénchite nreacton aIThelcﬂ@udwgmleaee wadidilotecewith rEt@Hz:c(Q rahd
two equi V?h&'&'}r afé Ié’)‘@r v@é‘\%sﬁé’éw h%lﬁ@?')oatﬁﬁ d’rﬁé&bvértmg@o*gﬂi&gd%dﬂ n,

sol vents were vapora e |l ve oun a sol
El ect rosp?%’}cefﬁfw [ WPQ]CFUQ@Prqu%tV@? purified @p §9I€U‘?ﬁ fashograge silioaoelyeluynges7
mmol) in wnms%m CFHEoH7(109 95 veEH,edde GivetHeDhtRcedrapoah@wes §aRD(0TY)8 and

g([))l h(Yi\ gqﬁn&m {g@@ Iﬁzﬁ*@:&éi@ l]lo%r?{’nxture was stirred at RT for over

15 Example 13
F4C

e

NH

A

N™ "0
\Fo
0O
To a cooled solution of the product of Example 11 (0.36 g, 0.832 mmol) in
anhydrous DMF (2 ml) at 0 °C was added 60% NaH (40 mg, 0.998 mmol) in mineral
oil. After stirring 30 min, methylbromo acetate (88 pl, 0.915 mmol) was added. The
20 reaction was stirred at 0 °C to RT overnight under a N, atmosphere. EtOAc (300 ml)
was added and the mixture was washed with brine (100 ml x 3), dried over MgSQO,,
filtered and concentrated to give a crude material. It was separated on flash grade
silica gel (50 g), eluting with 5% NH,-CH,OH (1:9) in 95% CH,CI, to give the title
compound as a gummy oil (15 mg, 0.029 mmol, 3.5%). Electrospray MS [M+1]*
25 505.1.

FiC



1Q added to quench the reaction. The cloudy m xture was diluted with Et OAc
(200 mM). The organic |ayer was washed with brine (50 mMl x 3), dried over
MySH, fiwoeredomnd concentrated. The crude product was por/iokecesiszin 30 g
of flash grade silica gel, eluting wth 5% NH3-CH3COH (1:9) / 95 % CH2Cl Z
to give the title conpound as a solig3(0.118 g, 0.23 mmol, 63% . FAB M5
[ MF1] + 517.1. 15 Exanple 13 F3C 0---- / F3C NHN~O O To a cooled
solution of the product of Exanple llExdmple m4 0.832 mmmol) in anhydrous DMVF
(2 n) at 0 C wasggdded 60%NaH0 ng, 0.998 mol) in mneral oil. After
stirring 30 min, net br ono ace (88 pl, 0.9%16 ) was gaied. The 20
R¥/over ni ght under &

reacti on was sti rre 0@ 6m)sp Et CAc
(300 M) was added,elind the ny'xthie d wit i ne x 3),
dried over MpSM4, filtered @ oncentrate thFg?ve a crugde paterial. It

was separated on flash grade )silica gel (50 g), eluting WNT %% NH3- CH3OH
(1:9) in 95% CH2ClI Z to give eytitle conpound as Ctjumry (15 ny,

0.029 mmol, 3.5%. Elgctrospkay M5 [M+1]+ 25 505.1. WO 01f 44300
PCT/ US00/ 33831 -33 anple 1 F3€ P---- 0 -C < [ExF3€ O HC1/ CH, C
FBCNH OHCL NO 33 NEx. g4 A /-'O-~- H Conpound 33Hwas prepared by

an anal ogous nethod to that described in Exanples 8 and 9 using conpound
31 as startingCoatpoural 33 wasl mrepaced by ap@anatog@is metiEidtet that geagribasl pvie1] +

616.1. To I

added 2N EREITDIASH Hg Y ushin'Eafdliha 3y SR mbbre S bad o Rbrtibdutiez,
at RT § or Eleitrogpeay MSa[Mi1labitbsloher e. Crude title conpound was obtai ned by
evapor ati ng of froteoiBfbN @PB3 (329%91333939Inﬁm©t)hu GHLOINE. .66 MipWas Gideee2N FAB

VB [ Mel] HCI%tZO (%%6 m?rgp!’:f mmol). The reaction mixture was stirred at RT for 18h under
a N, atmosphere. Crude title compound was obtained by evaporating off the solvents
and used directly in the following step. FAB MS [M+1]" 516.1.
10 Example 15
St
N/gO
N
0~

To a solution of the product of Example 14 (110 mg, 0.199 mmol) in anhydrous
CH,CI, (2.2 ml) was added Et;N (61 pl, 0.438 mmol), followed by the addition of
HOAc (12 ul, 0.2 mmol), HOBT (27 mg, 0.2 mmol) and DEC (46 mg, 0.24 mmol).

15  The reaction mixture was stirred at RT for 3 h under a N, atmosphere. After
completion, CH,CI, (200 ml) was added and the reaction mixture was washed with
brine (50 ml x 2), dried over MgSO,, filtered and evaporated to give the title
compound as a foam. The crude material was purified on flash grade silica gel,
eluting with 5 % NH,OH / CH,OH (1:9) / 95 % CH,ClI, to afford the title compound as a

20  white solid (90 mg, 0.16 mmol, 81%). Electrospray MS [M+1]" 558.1. ‘



F3C OF3CNH Nill O nN O'LlI To a solution of the product of Exanple
14 (110 ng, 0.199 nmol) in anhydrous CH2ClI 2 (2.2 m) was added Et3N (61 I,
0. 438 nmw p1/442bd owed by the addition of HOAc (12 |, 0. 2pamwk)o/338KBT (27
ng, 0.2 mmol) and DEC (46 ng, 0.24 nmol). 15 The reaction m xture was
stirred at RT for 3 h under a N2 atmggphere. After conpletion, CH2Cl 2 (200
m ) was added and the reaction m xture was washed with brine (50 M x 2),
dried over MgSH4, filtered and evapo%@gﬁi ve the title conmpound as a
foam The crude material was purified on ash _geade silica gel, eluting
with 5 %NH40OH/ CH3OH (1:9) / 9% CH2Cl12t o/aiNford the title conpound as a
20 white solid (90 ng, 0.16 nmol, @l echrgspray M5 [ Mtl] + 558.1. WO
01/ 44200 PCT/ USO0/ 33831 -34 Exanpte 88 3 - CFCRHl CF3 N ~O The title
conpound was prepared by an anal ogsys~pethod to that described in Exanple
13 using 4-chloronethyl -3, 5-dineth Soxazole in place of nethylbronmo 5
acetate and 60% NaH in mneral oil ( equi val ent). Electrospray M

[ MF1] +542. 1. Exanmple 17 CF3 Q NH LAONcJ N or O\ / NH2 CF3 THF NH +
IMIMEx. 17 34 N 10 The title corrchJnd and conpound 34 were prepared by
a net hod anal o§beditle compound was prepared by an analogous method to that described in

Example 13 using 4-chloromethyl-3, 5-dimethyl-isoxazole in place of methylbromo
5 acetate and 60% NaH in mineral oil (1.5 equivalent). Electrospray MS [M+1]'542.1.

Example 17
% ” Q
N'go

P

CF,4
O :
NH2 CF3 O
/U\ ﬂi’ Ex. 17

NH + m” im
() s
N
I
10 The title compound and compound 34 were prepared by a method analogous

to that described in Examples 12 using 1-methyl-4-piperidone in place of tetrahydro-
4H-pyran-4-one. Electrospray MS [M+1]" 530.1.

Example 18
H,CO
H . HCI
NH
(@]

15 Step 1:

0]
NH, NH-BOC
@/U\/ (BOC),0O/Et;N Q)K/
HCI >

oy

35 CH,Cl, 36




to that described in Exanples 12 using 1-nethyl-4-piperidone in place of
tetrahydro- 4H pyran-4-one. Electrospray Ms [M1l ]' 530.1. Exanple 18 ~
H3C0 N MWwobiZka2biH OCF3 HN4 O 15 Step 1: 0 0 NH2 NH BOCrCOUSd33831

(BOC) ZzO' Et 3N HO 35 CH2C12 36 WD 01/44200 PCT/US00/33831 -35 To a
solution of 35 (14.8 g, 86.23 mml ).sd Et3N (36 nml, 258.69 mmol) in
CH2Cl 2 (200 m), (BOC)20 (20.70 g, 94.85 mml) was added at RT. Stirred for

tlfag,sf eﬁ ?e r_ea1t:<b ia0gb| Wesh atfspw?@{ aﬁ.zwmhmcl)\dnﬁrethﬁ 2ni( 268.689 hneoidin o
r n e ani

water (1000w bx208 miFABEICE0 ba i as W) Ik Sadhd SR ST BRI o M Ve

a light yiblelreacton inas3Boi@ad by débtimgrolith ClEg0L Y100rhilsand trdesiereduioto aas used

N Boc FoReEy fitthel” aisCorbBhictihetierb 8 washe it i £100 Hhel 2%l

( NH4) 2cosoveadNaS @y, fikeredsgnd ronsapiratesnle geena(@hh yekipw sobd 36 (@R, )83menol,

added a (dgdh)). Mhd eHuBeYroflictvad dsé@ithout paHficatlon ifhBe RIKWIRG st&S heat ed

to 56 C upder, N2 atnosphere for 48 h. The reaction was cooled with an ice

bat h and the precipitate was filtered off. The residue was rinsed
with water, then hexane, an jr dried to give 37 as a white solid (20 Qg).
The filtrate was diluted w Og gi) and the organic |ayer was 15
separ at edgg dr_iKdNENER)NERSO4 1 gy ed- A4 concentrated. The solid was
triturated with Et20 then CH g\( and diied in air to give additional 37
(4.8 g) as a solid (total 24. , Y081. 2 |, 94% . Step 3: 37 LAH A1C13

g
ooy ok ?%93?{43%5 38nthihifg 361136'2d § 286 188 1hRRET W) 8, %8 58! 13068
10  mmol) and KCN (8.42 g, 129.29 mmol) was added a (1:1) mixture of EtOH and water
(180 ml). The mixture was heated to 56 °C under N, atmosphere for 48 h. The
reaction was cooled with an ice bath and then the precipitate was filtered off. The
residue was rinsed with water, then hexane, and air dried to give 37 as a white solid
(20 g). The filtrate was diluted with EtOAc (500 ml ) and the organic layer was
15 separated, dried over Na,SO,, filtered and concentrated. The solid was triturated with
Et,O then CH,CI,, and dried in air to give additional 37 (4.8 g) as a solid (total 24.8 g,

81.2 mmol, 94%).

Step 3:
37 LAH-AICL; NH-BOC
NH
20 To a 3-neck flask equipped with a N, inlet was added AICI, (10.48 g, 78.60

mmol). An ice-bath was placed under the flask. A solution of 1M LAH in Et,0 (59 ml,
59 mmol) was added dropwise to the cooled flask. After 10 min, a solution of
hydantoin 37 (6 g, 19.65 mmol) in anhydrous THF (100 ml) was added to the reaction
mixture slowly. The reaction was kept at 0 °C for additional 15 min then gradually

25 warmed up to RT overnight. In a cooling bath, the reaction was carefully quenched
with water (3 ml), followed by 15% NaOH (3 ml) and water (9 ml) under an
atmosphere of N,. Stirred for 15 min, the reaction mixture was filtered and rinsed with
EtOAc, the THF. The filtrate was transferred to a separatory funnel containing water
(50 ml). The organic layer was separated, dried over Na,SO,, filtered, and

30 concentrated to give 38 as a white solid (4.5 g, 15.44 mmol, 79%). The crude
product was used without further purification. FAB MS [M+1]"292.1.



mmol ). An ice-bath was placed under the flask. A solution of 1 MLAH in
Et20 (59 M, 59 mmol) was added dropwi se to the cooled flask. After 10
mn, a sovovi/enoof hydantoin 37 (6 g, 19.65 mmol) in anhpdrosey3ssiE (100
m) was added to the reaction mxture slowy. The reaction was kept at 0 C
for additional 15 mn then gradually3@5 warned up to RT overnight. In a
cooling bath, the reaction was carefully quenched wth water (3 nl),
followed Byep8% NaCH (3 m) and water (9 m) under an atnosphere of N2.
Stirred for 15 mn, t eaction mxture was filtered and rinsed with

Et OAc, the THE. The fi ate was transferred to a separatory funnel

cont ai ni n% wat eHCl1( 50 ) . e rmmganié{:qll ayer was separated, dried over
Na2SO4, f 38t ered—mnd 30 Conkkntrate 0 give 38 as a white solid (4.5 g,
15.44 mol, 79% . The crie product wagoused wi thout further purification.
FAB M5 [ M+l ]' 292.1. WO 01/ #4200 PCT/ US00/ 33831 -36- Step 4: HC NH2 HC
38 NH HN40 39Tom solatibmibf 38 (619 §83.00.ramy)) i8.C1,GhidR) nilp aCHIOHGIZE mil B a 4

N HCl (8 mnl: i on. LAqdi . {15 RT
for 2 h Piol SgffBR RBiaHe' 2k aBagh DAIRE MRMPEE ford rpin® lqdctioda
sol verfi s. stoEped hysevappiaiing aff dee wotaiile a@lyéqée

@Hé?gpm&ﬁndﬁd ticgtwitle f oam
0.65 g, %rsinel ' Wi b
( 9 éuﬁs;eqnnsﬁtt ﬁgggorénbh? AwhieSoskt @ 6%, 2385 rﬁhﬂ&?gﬂ)p/@?ﬁd&vy%%l’oﬁw

used direct ol | owm ng step.. Step 5! O. YCHO CH

OCF3 40 OBEsTude Rrpdist WG WaSowsed dﬁ?@@ﬁ'&lthﬁﬁtw@g&}e& 43 mmol) in

di oxane (8tépBl), water (0.15 m) was added, followed by Cs2CO3 (3.96 g,
12. 15 nmmol )p@and CH31 (0.45 m, 7.22- mmol). The m xture was heated to 72 C
&tion mxture was then cooled to RT and

in a sealedltu Ofor 3 h. The rea
concentra he reGHd(Gs-GR3 f| a@heeChi®rough silica gel, eluting with 40

% Et OAc/ x&ne. Conpound 41 was jai ned as an oil 15 (0.52 g, 2.36 nmol,
97 %yield)noote406: To a sol utiolf of (0.28 g, 1.23 mml) in (9:1) of
trifluoroetharol / Et3N (10 nl), C&Fdefyde 41 (0.27 g, 1.23 nmml) was

fri 2 oxybor ol ?@ggﬁ%%&%?‘%?{%nﬁs&%@?ﬁﬁ“%”fﬁ?&%“?é%&'% TR YD e
clear by subiveg agded tollowedaneCeBOn(3.96 & fer1amnol) aad Gd 0 Asimhi’x€%r e
was filtersdoBndhelAkafte WddhEAIBOGo(Z0T M a searkdGuBEHof 300 The reddien
((:gggl Pne? Q%{gtlutrer evta% tﬂgr? cgg{é%etgté?ta%%'co-lr-lrg:een{rg%dq L"‘?1e\’\rlaessi ueed\'/vgg(ﬁla\s/ﬁgd 'thnroEE;QA‘C
silica gel, eluting with 40 % EtOAc/ hexane. Compound 41 was obtained as an oil
15 (0.52 g, 2.36 mmol, 97 % yield).
Step 6:
To a solution of 39 (0.28 g, 1.23 mmol) in (9:1) of trifluoroethanol / Et;N (10
mi), aldehyde 41 (0.27 g, 1.23 mmol) was added, followed by 3 A molecular sieves
(1.5 g) and sodium triacetoxyborohydride (0.91 g, 4.31 mmol). This turbid reaction
20 was made clear by adding dichloroethane (15 ml). After 18 h, the reaction mixture
was filtered and rinsed with EtOAc (200 ml) and CH,OH (200 ml). The combined
filtrate was concentrated. The residue was redissolved in EtOAc (250 ml) and
washed with saturated NaHCO, (100 ml). The organic layer was dried over Na,SO,,
filtered and concentrated. The crude material was purified on flash silica gel, eluting
25  with EtOAc /Et;N (9:1) to give the title compound as an oil (0.3 g, 0.76 mmol, 62 %
yield), FAB MS [M+1]" 396.1. The compound was treated with one equivalent of 1 N

HCI-Et,O solution and isolated as a HCI salt.



washed with saturated NaHCO3 (100 m ). The organic |ayer was dried over
Na2SO4, filtered and concentrated. The crude material was purified on
flash siweavgeby eluting 25 with EtOAc /Et3N (9:1) to gipeTB®/13831 €
compound as an oil (0.3 g, 0.76 nmmol, 62 % yield), FAB M5 [ M+1l] + 396. 1.
The conpound was treated with one eqvalent of 1 N HCl -Et20 solution and
isolated as a HCl salt. WO 01/44200 PCT/US00/ 33831 -37 Exanple 19 OCH3
NHH HC HNAO NCF3 N, 7 NN SteExEmpge@@H3 OCH3 CCl4/PPh3 0 "Ik F3C
OH+ \ \ CF3 42 NH2 43 N===< 5 To a @@,_%ti on of triphenyl phosphine
(99.5 g, 379.43 mol) in CC 4 6.98 m, 121.80 nmol) and
trifluoro acetic acid, 42, (7. & 08 1) e added. After
stirring at 0 Cfor 10 nmin, a so ut iINen Hof ani si’ e 43 (15 g, 121.80
mmol) in CC4 (51 mM) was addedHNFhé reacti Qg'xture was refluxed for 3
h. Cool ed down to RT, the reaction rﬁ’xturevaaF Pltered and rinsed 10 with
hexane until there was no yellow color filtiesed off. The filtrate was
concentra&gd @nd the brown residue was distilled at 110 C to give the

desired p 44 (17 y. 71.55 mmol , 59 %yiogji_g) as a yellowoil. Step 2:
OCH3 44 AcOHDNaN3 N § 45 N' 11 NN 15 To ol ution of conpound 44 (7
g, 29.46 mmol)_in Ag 0 m) “eb/Tdded (6.13 g, 94.27 mmol). The

reacti on mXtur®Hvas h d at 70 C overnigh After cooling to RT, the
reaction mxtyte was fi ereg and the filtrateg wa LJ&ted with CH2Cl 2
(200 M) and shed with $at ?ated NaHCO3 (10 Csolu |on water (100 m)

e 45 0o TR SO PPN SoE e RIBRA Eckg8 m
pur i ficat EbN (16 98 ml, 121.80 mmol) and tnfluoro acetic acid, 42, (7.8 mi, 101. 08 mmol)
were added. After stirring at 0 °C for 10 min, a solution of
p- anisidine 43 (15 g, 121.80 mmol) in CCl, (51 ml) was added. The reaction mixture
was refluxed for 3 h. Cooled down to RT, the reaction mixture was filtered and rinsed
10  with hexane until there was no yellow color filtered off. The filtrate was concentrated
and the brown residue was distilled at 110 °C to give the desired product 44 (17 g,
71.55 mmol, 59 % yield) as a yellow oil.

Step 2:
OCH,4
44 ACOH/N3N3
NoCFy, 45
NGO
N-N
15 To a solution of compound 44 (7 g, 29.46 mmol) in AcOH (110 ml) was added

NaN, (6.13 g, 94.27 mmol). The reaction mixture was heated at 70 °C overnight.

After cooling to RT, the reaction mixture was filtered and the filtrate was diluted with

CH,CI, (200 ml) and washed with saturated NaHCO, (100 ml) solution, water (100 ml)

and dried over Na,SO,, filtered and concentrated. Compound 45 (7 g, 28.67 mmol, 98
20 % yield) was obtained and used directly without further purification.

Step 3:
OH

N CF
NP 48
N-N
To the flask containing compound 45 (15 g, 61.43 mmol) and AcOH (100 ml)
was added 48% aqueous HBr (100 ml). The reaction mixture was heated to 100 °C




Step 3: OH 45 HBr/AcOH _ N N " r 46 NN To the flask containing conpound
45 (15 g, 61.43 mol) and AcCH (100 mM) was added 48% aqueous HBr (100
m ). Theweantf2om m xture was heated to 100 C WO 01/ 44200r@CTAMEG3133831
-38 for 48 h. After cooling to RT, the reaction mxture was concentrated to
half of its volume on the rotary evgporator and extracted with Et OAc (200
m x 2). The conbined organic |ayer was washed with water (150 mM x 3),

?n% |ed Qv etor Negﬁgﬂﬁ%ééﬂtn@rt@dwmgnquacmm ﬁﬁite]tc:é WngidneeAﬁ?’(dBi © fplf GHits7 6

, 0 YI | was use W t hout I, hii { O Step 4:
OHO0 OO0 vqug,ﬁg{mr@ﬁ@rqupoa%w{ af Bxdrafte ‘ﬁﬂ%ﬁ@ﬁ?@g ks %}:JR‘? ON

- C::;: _ N,éoriﬂingdbtgamcl‘ﬂaygr wadwsshao withewatdr (i 5@ mlof 3pldeiedioves NasS§.. 17. 39
nmo in . y ' iGih whiBh .

ol ). Trbtered dndong el (v A GYS£78 LT AEyickh hith wE (ed,
for 48 h.withautddrther parifiaationr eacti on mi xture was poured into 2 N H2SO4 (100
m ). Thisgygxjure was then extracted with EtOAc (200 m, 2x), dried over
Na2SO41 f ed and concentrated to give corrp(y,lnd 47 (3.4 g, 13.17 mol,
76 %yield) as a crude prodggt ®hich was used gn Bhe next step directly.
Conmpound 47 (ﬁ.4na%{ 113. 17 | Y\was di ssol ved _in _aqhydrous DVF (20 m). 15
To this sol ut PE¥NEEY SIed H3.6 Ig{ 26. 3 pl ¥ and CH3I (1.7 m,

26.34 nmoly. YREMMBACLI on WXt ure wasHst ir at RT for 3 h and then
poured into acrgpasrtory fwnnel contgrw,ng waNercg£,125 nml) and Et OAc (250
m). The organic |ayer wasN he wi th wat eN: (71'00 M x 2), brine (100 m)
and concentrated. The crudéyp¥oddgt was puriinFdd 48 flash silica gel,

"ty & CSHEHAE bl Sy sy Sy iy s 55,
mmol ), a liexamethylenertetraotine (11.2ur’$e8% 1ol ETHR reaction Mixye Wag gd 28
(0.3 @ 17088 yndelh NEstniHire for 48 h. Cooled to RT, the reaction mixture was
poured into 2 N H,SO, (100 ml). This mixture was then extracted with EtOAc (200 ml,
2x), dried over Na,SO,, filtered and concentrated to give compound 47 (3.4 g, 13.17
mmol, 76 % yield) as a crude product which was used in the next step directly.
Compound 47 (3.4 g, 13.17 mmol) was dissolved in anhydrous DMF (20 ml).

15  To this solution was added K,CO, (3.6 g, 26.34 mmol) and CH,l (1.7 ml, 26.34 mmol).
The reaction mixture was stirred at RT for 3 h and then poured into a separatory
funnel containing water (125 ml) and EtOAc (250 ml). The organic layer was washed
with water (100 ml x 2), brine (100 ml) and concentrated. The crude product was
purified by flash silica gel, eluting with hexane/EtOAc (9:1) to give 48 as a white solid

20 (349, 1.02 mmol, 84%)

Step 5:

To a solution of hydrochloride salt of 39 (0.25 g, 1.098 mmol), a (9:1) mixture
of trifluoroethanol/Et,N (20 ml) and aldehyde 48 (0.3 g, 1.098 mmol) was added
followed by 3A molecular sieves (1.5 g). The reaction mixture was stirred under N,

25 protection for 0.5 h before sodium triacetoxy borohydride (0.81 g, 3.83 mmol) was
added. After 18 h of stirring, the reaction was filtered and rinsed with a (1:1) mixture
of CH,OH/EtOAc (200 ml). The filtrate was concentrated and purified with flash grade
silica gel, eluting with EtOAC/Et,N (9:1) to give the title compound (0.3g, 0.67 mmol,
61% yield) FAB MS [M+1]" 448.1. The compound was treated with one equivalent of

30 1N HCI-Et,0O solution and isolated as a HCI salt.




foll owed by 3A nol ecul ar sieves (1.5 g). The reaction m xture was stirred
under N2 25 protection for 0.5 h before sodiumtriacetoxy borohydride (0.81
g, 3.83 wobj)442es added. After 18 h of stirring, the reartimroneas3ifiltered
and rinsed with a (1:1) mxture of CH3O4/ EtOAc (200 m). The filtrate was
concentrated and purified with flaslggyrade silica gel, eluting with

Et CAc/Et3N (9:1) to give the title conmpound (0.3g, 0.67 mmol, 61%yield)
FAB M5 [ Mr1]' 448.1. The conpound wagxahgsé@d wi th one equival ent of 30 1IN
HCl - Et 20 sol ution and i sol ated a HC sal t. WO 01/44200 PCT/ US00/ 33831
-39 Example 20 CF3 O NH MNO . CFglNHqQCFSO K2CO3
/NAO CF3 49 5 To the solution o und?(O g, 0.23 mol)
(Exanmple 1, nmethod 2) in anhydrous DVE (1 . K2CO3 (45 ngy, 0.322 mol)
was added. After stirring at RT)6r~425 mn, gH3l (29 pl, 0.46 muol) was
added. After stirring at RT overni ghlo the reattion mxture was guenched
by pouri ngtepnt:o Et OAc (100m ). The organic |ayer was washed with a
saturated K2CO3 (100 m 2) soluti on, dried over 10 Na2sO4, filtered and

concentr at ed. Cﬁhle cr ud oduc g W i fdFgd by flash chronat ography
(Et QAc/ hekane—t4)—be gi ve rrpdDmd as a solid (67 ng, 0.17 nmmol, 74 %

yi el d). FAB ME,[O®k1] + 44 9 Niep 0 a 2-neck flask containing Al C13
(0.37 g, 2.77 rrm)l) 1M,LD$ 07rr1 07 4% mol) in Et20 was added
slowy. Stirred for a few m nutes, ution of hydantoin 49 (0.31 g,

0.69 Bl ) in 'Emlﬂyejsohns?momy(ianmr) cmsg)addgd%gt g@mwmm The
reaction rﬁlaﬁ{ol&’ ud /i), 48CD, 388 iy em8hetni))asl BEdEE! Phtet 1
e el L B ) o S e ed AT o

filtered %{Hﬂng iaﬁBérdf%zﬁH“Et &l (A9l
m), dri e&/é?M@'ht NA$44tidr hiaurfwas quenBred byassdingTihe EfQlle m@dl)CtThms

0,
Dobound Sdabic 2ypeye s a PSR E0, it Z%doaﬁt&%tda PIRES v
[ M-1]10433N4a,SO Ffiterdceadd conber®@dd. The crude product was purified by flash
chromatography (EtOAc/hexane 1:4) to give compound 49 as a solid (67 mg, 0.17
mmol, 74 % yield). FAB MS [M+1]" 447 1.
Step 2:
To a 2-neck flask containing AICI, (0.37 g, 2.77 mmol), 1M LAH(2.07 ml, 2.07
15 mmol) in Et,0 was added slowly. Stirred for a few minutes, a solution of hydantoin 49
(0.31 g, 0.69 mmol) in anhydrous Et,0 (5 ml) was added to the white suspension.
The reaction mixture was left at RT for :
48 h and quenched by adding water (1 ml), dropwise, followed by 15% NaOH (1 ml).
The white precipitate was filtered and rinsed with EtOAc. The filtrate was washed
20  with brine (50 ml), dried over Na,SO,, filtered and concentrated. The crude product
was purified by flash chromatography (2% CH,OH in CH,Cl,) and the title compound
was isolated as a solid (0.22 g, 0.51 mmol, 74 % yield). FAB MS [M+1]"433.1.

Example 21

\(o OCHs
NH OCF,

HN
{O
25 To the mixture of the compound of Example 18 (0.05 g, 0.126 mmol) in CH,Cl,
(2 ml), Et;N (35 pl, 0.252 mmol) and CH,COCI (18 pul, 0.252 mmol) were added. The

reaction mixture was left at RT overnight and flashed through silica gel, eluting with
EtOAC/Et,N (9:1), to give the title compound as a foam (35 mg, 0.075 mmol, 60 %



N NH OCF3 HN4 O 25 To the m xture of the conpound of Exanple 18 (0.05 g,
0.126 mmol) in CH2A2 (2 m), Et3N (351, 0.252 mml) and CH3000l (18 pl,
0. 252 nmmw@ oweneo added. The reaction mxture was |eft atpP&usswessight and
flashed through silica gel, eluting with EtQAc/Et3N (9:1), to give the
title conpound as a foam (35 ng, 0.04&-nmol, 60 % WO 01/ 44200

PCT/ USO0/ 33831 -40- yield). FAB M5 [M1]'438.1. Exanmple 22 OCH3 0~ N HC
NH H OCF3 ieNJ_‘I)Q / 0 5 Step 1. 37 NHHBOC I"° NHBOC 90~ KZCO3 NH NH /N40
50 N/ O )\?119! tfﬂﬁﬁo‘gglgon of 37 (2 g, 6.55 mml) in anhydrous DWF (12
m), K2 MS; g, 919 mmol ) was added. After stirring at RT for 0.5 h,
CH3I (0.82 m, 13.17 mmol) was addedexamhpker2%tirring at RT overnight, the
reaction was diluted with Et Q4s (150 10 nl ) Oghd washed with water (100 m x
2), dried over Na2SO4, filter and_conceqt ed tg give a white solid as
the crude 50. The crude material G TNt her rifi'ég' on the flash grade
silica gel, eluting with 20 % Et OAc NHhHhexane tecli ve pure 50 as a solid
(1.88g, 5.89 mmol, 90 %yi el d)./ﬂrél cool ed fl ask ‘contai ning Al Cl3 (3.14 g,
23.55 mol) at 0 C, 1 Msolutiof of ©15 LAH i n anhydrous THE (18 m 18
mrol ) svas Sagisled slowy. The resulting white slurry was treated with a

sol ution of hydantoin 1.88 g, 5.89 mmol) i nhydrous THE (40 nl). The
reaction m xtur s sf ed at RT for zsgﬁys. m ) was added
careful Iy 370 he x{'ni INH-BOACt —f ol | d bYHESE NaOH (2 )
and water (6 RLTO,The At urdHwas then poured in clréﬁ“"separatory funnel
cont ai ni ng Et OAc (%00 20/ angot he organic Ig&'e s gjashed with water
(100 M x 2), dried over 25, Trltered and concenttated. The crude

Na
product 51 (1.7 the sblutdmoiod? (278, 865pi rehd)) meanhydseds BMREI2 pl) K-k (Aeddt

step. g, 9.19 mmol) was added. After stirring at RT for 0.5 h, CH;l (0.82 ml, 13.17 mmol)
was added. After stirring at RT overnight, the reaction was diluted with EtOAc (150
10 ml) and washed with water (100 ml x 2), dried over Na,SO,, filtered, and concentrated
to give a white solid as the crude 50. The crude material was further purified on the
flash grade silica gel, eluting with 20 % EtOAc in hexane to give pure 50 as a solid
(1.88g, 5.89 mmol, 90 % yield).
To a cooled flask containing AICI, (3.14 g, 23.55 mmol) at 0 °C, 1M solution of
15  LAH in anhydrous THF (18 mi 18 mmol) was added slowly. The resulting white slurry
was treated with a solution of hydantoin 50 (1.88 g, 5.89 mmol) in anhydrous THF (40
ml). The reaction mixture was stirred at RT for 3 days. Water (2 ml) was added
carefully to quench the remaining reactants, followed by 15% NaOH (2 ml) and water
(6 ml). The mixture was then poured into a separatory funnel containing EtOAc (200
20 ml), and the organic layer was washed with water (100 ml x 2), dried over Na,SO,,
filtered and concentrated. The crude product 51 (1.28 g, 4.19 mmol, 72 % yield) was
used directly in the next step.

Step 2:
NH
51 Eg—» NH Hél . » Ex.22
N
© 52
25 The mixture of BOC compound 51 (1.28 g, 4.19 mmol) in 4 M HCI solution of

dioxane (25 ml, 100 mmol) was stirred at RT for 18 h. After completion, all solvents
were evaporated off and the residue was dried by azotropical distillation with CH,OH
twice. The foamy crude product 52 (0.1 g, 0.487 mmol) was dissolved in a solution of
CF,CH,OH/Et;N 9:1 (10 ml). To this clear solution, aldehyde 41 (0.107g, 0.487



Step 2: 51 HC1 ; NHZ 41 NH HC1 Ex. 22 N~/ 0 52 25 The m xture of BCC
conpound 51 (1.28 g, 4.19 mol) in 4 MHCI solution of dioxane (25 m, 100
nmol ) wasv@bvi/sned at RT for 18 h. After conpletion, all sPCVEREE33S3¥Er €
evaporated off and the residue was dried by azotropical distillation with
CH3OH tw ce. The foany crude produf152 (0.1 g, 0.487 mmol) was dissol ved
in a solution of CF3CH2ZOH/ Et3N 9:1 (10 m ). To this clear solution,

al dehyde rﬁilndlpwé%@dee WA 13 A4A6IRCHIGT 51d586/(BFBP)L Aftdrstirnmylal Riafor 45

dded, foll 45
e, EABIOAR, B85 ) B Pigho)rnd Yeekiof viad Lok buefhid
over ni ghtat RT. leer vifaicton wmcd:omplatw.sthempttéeefvastﬁt@rﬁdﬁ@r\@a&%@d withti L3Hand
washed V"'%ﬁ{h E"{‘)&ﬁ ?t@ﬁc fa\ﬁ%@&% ehedttle c'ﬂ?ﬁﬁ&m&ag%V@uH@%rédtﬁdte

conmpound crud urt her ur| é&{?é 3 9

chr om&t ogwhishywag fum@wmclf ﬁ@%rﬁé‘lqalgql)cfﬁgmaéqgjﬁp lj\'%‘l hFZSa'Qﬁ ()

title Conaagﬁ%a(aﬁ/@n{mto Gvéd 95e @ lconfbUid (88 rag, GBS MBI, AB%) I‘éslérréilOFAB
The conpoun S]I% eated with one equivalent of 1 N HC - Et 20 sol ution and
i sol at ed M BMielli430-8alt. 19 Exanple 23 NOCF3 N O | CF3 CCN Step 1: CF3
OHCF3 i i + Brhé chN@IdnG)v\/asNtréZE&d \'&BhMe@%ﬁli\fﬂ‘{Bﬁﬁof WNstd Clit-i EtsO solutionm and

al cohol I n anhydrous DMF (50 mM) was 15 cooled to 0 C
and treat éﬁ%\?q %Sé'b%@ggﬁs 6 g, 89.3 rrm)l) in mneral oil portionw se. The
cool iMfig bath was renoved after 30 ni EX8mWPIEEZS reaction was stirred at RT

for 2 h. The reaction m xture was cg_f?j agaiGfsto O C and then treated with
brom de 54. After stirring for 4 h,,'t rea n was quenched by pouring

into EtOAc (250 m). The organic shed with water (200 m, x
4), brine (50 m), CF3

Step 1:

CF,
CF;
2 OH + Br NaH \/@\
~N e © CF3
53 54 CFs LN 55

A solution of the alcohol 53 (10 g, 81.2 mmol) in anhydrous DMF (50 ml) was

15  cooled to 0 °C and treated with 60% NaH (3.6 g, 89.3 mmol) in mineral oil
portionwise. The cooling bath was removed after 30 min and the reaction was stirred
at RT for 2 h. The reaction mixture was cooled again to 0 °C and then treated with
bromide 54. After stirring for 4 h, the reaction was quenched by pouring into EtOAc
(250 ml). The organic mixture was washed with water (200 mi, x 4), brine (50 ml),

20 dried over Na,SO,, filtered and concentrated. The crude product was purified on a
Biotage 75S column, eluting with hexane/EtOAc (5:1) to give 55 ( 22.2 g, 63.6 mmol,
78 % vyield). Electrospray MS [M+1]" 350.1.

Step 2:
' CF; _
| N'~o ,
25 A solution of 55 (10 g, 28.6 mmol) in CH,Cl, (50 ml) was treated with MCPBA

(6.2 g, 28.6 mmol). After 2 h, additional 2 g of MCPBA was added abd the mixture
was stirred for 6 h. The mixture was poured into EtOAc (250 ml) and washed with
saturated aqueous Na,S,0, (200 ml), saturated aqueous NaHCO, (200 ml), and



20 dried over Na2SO4, filtered and concentrated. The crude product was

purified on a Biotage 75S columm, eluting with hexane/ EtQAc (5:1) to give
55 ( 22. v@p1/6206 nmol, 78 %yield). Electrospray M5 [ MHRdT/US&MB3431 Step 2:
CF3 55 MCPBA Ol CF3 ~ 56 25 A solution of 55 (10 g, 28.6 mmol) in CH2Cl 2
(50 M) was treated with MCPBA (6..240, 28.6 mmol ). After 2 h, additional 2
g of MCPBA was added abd the m xture was stirred for 6 h. The m xture was

poured i nbhe&EtdPRe dved ™ ﬁ aﬂl@er‘éﬁsdmﬁcdndémtram ngedhaquemde 5&as20)htig00
S

o e e o Sk SR B M I TE RS e 56

as a |ighstep 3:.col ored solid (10 18 g, 27.9 mmol, 97.5% vyield). Electrospray
M5 [ MH1l] " 366.1. Step 3: CF3 56 TR OH O CF3 57 &N 5 A mi xture of
N-oxide 56 (6.0 g, 16.43 ) and fI uoroacetic anhydride (17.3 g, 82.

2 mmol ) i peCHZIHARA(ZS ) id eat nder reflux for 4 h and then stirred
at RTovg?nl ght. er I %

e Ws cotcentrated in vacuo. The

resi due was dissol ved|i nNTHE (40 rd) and sat urated agueous NaHCO3 was
added until gas no |lon r evolved. EtOAc (200 m) and brine (200 m) were
added 5and the Arrglature of (N-pRidecs 6160 se P 6r4 eanolTaed ddfllisrasceticarhydiigde (17.3

extract ed I

washed ng tr%ﬁg%éép?m é?@ﬁ%@&eﬁﬁg%@??&l@tgfg 3'191?@%?3%‘?3% ed
to give aR&"rQMnlchtan"@be seaActiaRMbfiuiRwas GPPeRMrHadiR vaauen IhRdesBusWaR

col um, {jg) W\ iy Fhepcem®/ ded ¥stutated )ag h@o@l'thfWO%w‘bslédcﬂad dAtiIZfasme|

55 Crob 3omeoen&?te&;%‘@%ﬁpanwgl%mr\e om0 e i teag S2°

mml 10 N phasewabsepaidied] )TheTétﬁJestsmrnase was e«xbatted with Et@Aar(d59ml5xQ6 39
g, 22.5 hen adde e f ol ition
ot EtaN (bhgcambined atsa'«mf’ SRt BRShEE TG 20T, Bricdyer Ne €0 08
h, then qﬁleereuahmamemamatoegnveaqcredes:raagm@ wiried \aaeéwsenmy dedgsthe
extract edBYdté&e 'c::BQrA'?‘Fn,(e:f&%dﬂwuh)ﬁegQane@@Ac 4:1) to give 57 (4.11 g, 11.26 mmol,
68.5% yield). Electrospray MS [M+1]"366.9.

15 Step 4:

CF;
2o L.
57 P‘)O‘ MO CF3
=N

CH,Cl, (100 ml) was added to a solution of alcohol 57 (4.11 g, 11.25 mmol) in

warm DMSO (11 ml). The solution was cooled to 0 °C and P,0; (6.39 g, 22.5 mmol)
was then added portionwise over 30 min, followed by addition of Et;N (6.3 ml, 45

20 mmol). The reaction mixture was stirred at RT for 18 h, then quenched with saturated
aqueous NaHCO,. The aqueous layer was extracted with EtOAc (200 ml, x 3). The
combined organic phases were washed with brine (200 ml), dried over Na,SO,,
filtered and concentrated. The crude product was triturated with hexane to give a light
tan powder as desired product. The filtrate was further purified on the Biotage

25  column, eluting with hexane/EtOAc (4:1) to give 58 as tan solid (2.46 g, 6.74 mmol,
60.25%). Electrospray MS [M+1]"364.1.

Step 5:
O CF
N—( 3
P 0 CF
(NH4),CO4 ‘ 3
59



conbi ned organi c phases were washed with brine (200 m), dried over Na2SO4,
filtered and concentrated. The crude product was triturated with hexane to
gi ve a | ivpdp1/4492en powder as desired product. The filtrat er@msséonassiler
purified on the Biotage 25 colum, eluting with hexane/Et CAc (4:1) to give
58 as tan solid (2.46 g, 6.74 mmol ,_4%0.25% . Electrospray M [ M+1l] +364. 1.
Step 5: N~O CF3 KCN 58 NO (NH4)2CO3 CF3 ' N 59 WO 01/44200

PCT/ US00/ 338314 sufep eﬁswsmomsef(zm@r@saanmj)aa agmixuzOofnitol)) |n a

?zxi“ﬁmf’%aﬁedré@m“’?%@%"% egiriyi WRAEIET T S22 PRV B Ed ol

60 C and KON(062 gv@snngtul). Thid selutuoowasn@eatedmGQ%ban@abtredmvermgme was
taken up hReFt&bihd AORT e :%%%n&‘ﬁ‘?ﬁl%rémmzss%d@ﬁwm(éiw (P00%hi) aéPwashed

separ at ed oF gani c tered, and co rat d

i n vacuo. withavateu (F0gsnbxidbt Thaseparated @(ﬂgifﬁcéaﬁrdf%@”%%PMﬁhNazqu ‘in th
hexineg Et c%céﬂtr%/t@dgh%cbbe Thesdruad ppd @%tqﬁaéluﬁﬁescﬁom BS'?t t:dufnn? 03
g, no 0 ro + e

cool ed fISEH?'”ScYHthh %@F’kféﬁ éifi Hﬁ%t%%é\%ﬁ%wprbpuﬁt i,&aﬁalwﬁ}lt%apﬁ(? én of
LAH in Et 304 63.fantdl,. 73.5%6ieit). Bestadpmy MSoj £843410. nin later, a sol ution
of hydan in659 (500 ng, 1.15 mmol) in anhydrous THE (10 m) was added

slowy. A 25 mn at 0 C, the reaction was conpl ete as_determ ned by
TLC. ¥@ter (3 itb)a vasleddiskdontaining Alalst(ﬁé4rr@gc4i6dﬁmﬁlmme0 adM §%&10wf

15% NaCOH &éﬂ‘)‘:r 20 g\é@hﬁrs 6ol wés‘iaé‘aé@rdrégsw.rsél RO rdih |£iErf9§om%omd1 the

emul si on rlnse The filtrate was

washed wi hydawptosy 59 £9004mg. 1ui o EH“BI\)@? anﬁz@ewsnﬂ'”fwférw WARY addsASIAVYaraiter

Eh(e_ﬁ C ; ‘édgﬁlBrrﬁﬂ@ctO W@Sthetréaém@dwaje cbhﬁ;l@de@%@éte@@iméﬁmy aLat |\12\@m @ml) was

t OAc/ Et ive the tit coppound ,as S

mol , 47, é‘déﬁd ﬁ?oéﬂ"bj)tg tie (24 '89&‘%@” @R/m’fﬁ 5585% A QW’FE@% hdlyatectfiny ) |

i\ 16O AfteFstiffing 4ati RT dorctirponinttievesulpioepaas filtbredearsd nnsed witbtE&Ae and hat

describedft The fitrate was washed with water (50 ml), dried over Na,SQO,, filtered and
concentrated. The crude product was purified on the Biotage column, eluting with
EtOAC/Et,N (9:1) to give the title compound as a solid (0.229 g, 0.546 mmol, 47.5 %
yield). Electrospray MS [M+1]°420.1.

20 Exampie 24
CF4

CF;

The title compound was prepared by a similar method to that described in
Example 23, Step 2, using the cyclic urea, 56, of Example 23 in place of ether §5.
Yield was 67.1%. Electrospray MS [M+1]" 436.1.

25 Example 25
F CF3
HO © g
NH CF
N 3
o)
(‘N



Exanpl e 23, Step 2, using the cyclic urea, 56, of Exanple 23 in place of
ether 55. Yield was 67.1 % Electrospray M5 [ Mtl |+ 436.1. 25 Exanple 25 F
CF3 HO MOCH®1200 N4 O N of WD 01/44200 PCT/ USO0/ 33831 - Bd¥/UuShoepsss: F |
CF3 13 + ON-/Cl KI/KCO3 ONH CF3 u HCl Acetone 10. /N 60 N 61 of To
the flask containing conmpound 13 (1L g&p.9, 3 mmol) in acetone (45.m ), 4-(2
chl or oet hyl ) nor phol i ne hydrochl oride salt, 60, (0.614 g, 3.3 nmmol) was
added, 5 &gid pwed by KI (0.1 g, 0.6 mmol) and K2CO33 (1.24 g, 9 mmol ). The
reaction mxture was heated to refl uxgf 44 h. After cogr,ng to RT, EtOAc

(60 mM) was added and the organic m xt was wash ' water (20 m),
dried over MgSA4, Liltergd and concentratetht© Ve an oil. The
crude prod@ct wad f wrt her pﬁll/inz n a @) caNHgel col umgg.eluting with

20% Et QAc/ CH2CI 2t'o~gi vB(81 (AceBgne 2. 3 ol ,N7&% of yi el d). 10 st ep 2: To a

cool ed flask cont a?@i ng ALICI3 (0.35 g, 2.@% m®& ) atgp C under a N2
at nosphere, 1 Msolution of LAHin Et20782.0 mi, 2.0 nmml) was added
dropwise. Stirred for 5 mn, a sol ution’of 61 (0.37 g, 0.66 nmol) in

anhydr ous THE ' ' '

to stir from Oﬁ'é%%iﬂé?wgégﬁﬁﬂg%fﬁkﬁﬁé%e%%bg%g%ﬁ%h@ﬂbé?ﬁﬁ@% Yo N?g%%(ﬂ?d
m). The sbibrathyimerphdlinerugiregtiloridesaly 6GPI64 93 8ol wias afdedi r ri ng
for 15 m fblloWlé% Eg}nkt (@? % 406 g ARHNELTS. @l BUSirhingl. dhe fcla@Ebn ahirtfe

2 W e uameRh T Aor I iAo podpdyT. PR IStk RSARR SRS
measur ed bffanlSAxtutsivas! wastbdbrh 1386r (200mBxdript @v@bMgIa3,, fikktedrand ~N4 O
concentrated to give 61 as an oil. The crude product was further purified on a silica
gel column, eluting with 20% EtOAc/CH,Cl,to give 61 (1.3g, 2.3 mmol, 76% of yield).
10 Step 2:
To a cooled flask containing AICI, (0.35 g, 2.63 mmol) at 0 °C under a N,
atmosphere, 1 M solution of LAH in Et,0 (2.0 ml, 2.0 mmol) was added dropwise.
Stirred for 5 min, a solution of 61 (0.37 g, 0.66 mmol) in anhydrous THF (10 ml) was
added slowly. The reaction mixture was allowed to stir from 0 °C to RT over the
15 weekend and quenched with 20% NaOH (1 ml). The solids were filtered and rinsed
well with CH,CI, after stirring for 15 min. The filtrate was concentrated and purified on
flash grade silica gel, eluting with 5% CH,OH in CH,CI, to give the title compound as
a white foam (70 mg, 0.13 mmol, 20% of yield). High Resolution MS: [M+1]"
measured 566.1899, calculated 566.1890. '

20 Example 26

To a cooled flask containing AICI, (1.23 g, 9.24 mmol) at 0 °C under N,
atmosphere, 1 M solution of LAH in Et,0 (7.0 ml, 7.0 mmol) was added dropwise.
Stirred for 5 min, a solution of 61 (1.3 g, 2.3 mmol) in anhydrous THF (25 ml) was

25 added slowly. The reaction mixture was allowed to stir at 0 °C for 15 min then heated
at 70 °C for 64 h. The reaction was quenched with 20% NaOH (2 ml) and stirred at
RT for 15 min. The solids were filtered and rinsed well with CH,Cl,. The filtrate was
concentrated and purified on flash grade silica gel, eluting with 5% CH,OH in CH,Cl,



N of To a cooled flask containing AICI3 (1.23 g, 9.24 mol) at 0 C under
N2 atnosphere, 1 Msolution of LAHin Et20 (7.0 m, 7.0 nmol) was added
dropwi sewoBt/i2oed for 5 min, a solution of 61 (1.3 g, 2.BCTeby33831
anhydrous THE (25 ml) was 25 added slowy. The reaction mxture was all owed
to stir at 0 Cfor 15 mn then heategs _at 70 C for 64 h. The reaction was
quenched with 20% NaOH (2 m) and stirred at RT for 15 mn. The solids

were filtgy %ﬁe&ﬁé tifle %%d@bla%mn&?@bﬂd (@Regf 018 maisl, 36% yier)c ehgh at ed
and purifre

e silic 5‘V OHin CH2C 2 WO
01/ 44200 B@W[’J@@O/MéB@g ﬁ H!?atsb"%‘?é t*r?"'%t |H%6%%§§8 as a gumy solid
(0.46g, 0.8 mml, 36%yield). H gh Hesrhplkizih M5 [ Mtl] + nmeasur ed
550. 1948, cal cul ated 550. 1941. ple 27 F F3 OGFYy NH CF3 NO O F CF3

F F3 O\/f26NONNHCF3LA Cl; G f ~O62 O Ex. 27A. R6 =
OH 5 G Ex. 27B. R6 = H Conpound 62 &S poépar na simlar nmethod as
described in Exanple 25 using 2-ch{or8thyl - 1-pi pagr,di ne in place of

4- (2-chl oroet hyl)-norpholine. A m Nw{e of Ex. 27A and Ex. 27B was
separated by flash col um chromat ograpi, eluting with 2-5% CH3COH in
CH2Cl 2 to afford 10 Ex. 27A (38%Yyield) (FAB M5 [ M+l] + 564) and Ex. 27B
(43% yield) FAB M5 [ MH1]+ 549! anple 28 CF3 O\ / NHCF3 NO O ~70 N

The title ound was prep@ged by an ank us nethod to Chat described in
o NH o/\Q R NH
N— CF; LAH/AICL
[ o & Ex.27A. R®=OH

N N
@ Q Ex.27B. R®=H
5

Compound 62 was prepared in a similar method as described in Example 25
using 2-chlorethyl-1-piperidine in place of 4-(2-chloroethyl)-morpholine. A mixture of
Ex. 27A and Ex. 27B was separated by flash column chromatography, eluting with
2~5% CH,OH in CH,CI, to afford
10  Ex. 27A (33% yield) (FAB MS [M+1]" 564) and Ex. 27B (43% yield) FAB MS [M+1T
549.
Example 28

The title compound was prepared by an analogous method to that described in
15  Example 16 using the compound of Example 1 in place of the compound of Example
11 to give the title compound in a 22 % vyield.
FAB MS [M+1]"546.3.

Example 29
Cl CFj
o/\Q
NH CF
HN— ’



15 Exanpl e 16 using the conpound of Exanple 1 in place of the conmpound of
Exanple 11 to give the title conmpound in a 22 %yield. FAB M5 [ Mt1l] +546. 3.
Exanple 30oCi€8 \I O\ / NH CF3 HN4A O WO 01/ 44200 PCTPUB084033881 - 46
a Cad | 85%EtOHBr + NaNOH-~OH 630640 F3CCR31 G O CF3 64 + O
65 OH CF, (SO, 02 66 OCF3 CH Cl, Cl44 _CF3 KCN (NH4)2CO3 A1Cl13-LAH 66 O
Ex. 29 50% EtOH/ H O OHN NH 67 CF3 T 40 The title conmpound was prepared
by anal ogous net hods as descri bed for 5 Exanples 1 gnd 2, except for the

preparation of ketone i rmedi ate 66.0 Co 66 prepared by
treatnent of conpound 6 # WTM dpHtyl - 4- et hyl
pyridine (42 g, 206 mol Iry 12 (400 m) at 0 C th sl ow addltlon
of trifluoronethyl-net I6§ne %ulfonl ¢ anhydride (30 g, I) under a N2

at nosphere. After stirring at RT for h, a solution of corrpound 64 (14 g,
82.3 mmol) 10 in CH2C 2,d nCF; was ed dr apwi After stirring at RT
for 6 days, the solid vvas | tered ' washed wi tadFsbri ne,
dried (MgSH4), filbdeted a gi vera m 86 4s a brown

oi | . Conmpound 66 was obt ednby pur@pf (g@,to on thgou fl a¥ Fgr ade silica
gel, eluting with 8% Et / hexane tocglgle 6 as an oil (19 5 ¢Fs50 mmol
61 % of yield). Conmpound 67 was ~ ynt hedi zed from conpound 66 with a 60% 15

of yield and title_c ared from 67 by 3sel ective reduction
with AICI3 L%in@%@r}vé

N30 _AICLLAH gy 99
50% EtOH/H,0 THF
CF
HN“< 67 3

The title compound was prepared by analogous methods as described for
5 Examples 1 and 2, except for the preparation of ketone intermediate 66. Compound
66 was prepared by treatment of compound 64 (24.1 g, 98.8 mmol) and 2, 6-di-t-
butyl-4-methyl pyridine (42 g, 206 mmol) in dry CH,Cl, (400 ml) at 0 °C with slow
addition of trifluoromethyl-methane sulfonic anhydride (30 g, 107 mmol) under a N,
atmosphere. After stirring at RT for 1 h, a solution of compound 64 (14 g, 82.3 mmol)
10  in CH,CI, (200 ml) was added dropwise. After stirring at RT for 6 days, the solid was
filtered and filtrate was washed with brine, dried (MgSQO,), filtered and concentrated to
give a crude 66 as a brown oil. Compound 66 was obtained by purification through a
flash grade silica gel, eluting with 8% EtOAc/hexane to give 66 as an oil (19.5 g, 50
mmol, 61 % of yield). Compound 67 was synthesized from compound 66 with a 60%
15  of yield and title compound was prepared from 67 by selective reduction with AICI,-
LAH in a 52 % yield. FAB MS [M+1]" 467.

Example 30
F CF,4
o/\Q
NH
CF4
N
ﬁéo

"
The title compound was prepared by a method analogous to that described in

20 Example 7 by using compound 22 and replacing tetrahydro-4H-pyranone with 1-
methyl-4-piperidone. HRMS [M+1]" calculated, 534.1992; found, 534.1987.



Exanple 30 F' CF3 O NH CF3 NO O N The title conmpound was prepared by
a net hod anal ogous to that described in 20 Exanple 7 by using conpound 22
and replwo mg4208t r ahydr o- 4H pyranone with 1- nethyl -4- pi paTcRonae3s3HRMS

[ Mt1] ° cal cul ated, 534.1992; found, 534.1987. WD 01/44200 PCT/ US00/ 33831
-47 Exanple 31 Fi | CF3 O\ / NH4F3 N~ N J-, To a solution of the
product of Exanple 10 (0.2g, 0.36 nmmol) in dichloroethane (3 nl) and
acetone (21 ng, 0.36 nmmole) at RT wagyg 3hla( OAc) 3BH (0.15g, 0.72 5
mol ). The m xture was stirred @t RT Tor two days_under a N2 at nosphere.
After conpletion, to the reacti® 2t (50 M) and saturated
NaHCO3 solution, foll owed by rou NOTNS give a crude product.
Product was purified on flash grade styjca getX eluting with 3%

NHAOH CH3COH (1:9) / 97 % CH2A 2 to afjfgrd pure £ftle compound as a solid
(0.12g, 0.22 mmol) in a 62% of Vi eI' O FAB M5 [ Mt1 |+ 562.4. Exanple 32

F3 ONHOINS CF3 N O The title pound was prepared by a nethod
anal ogous to that described in Exarmgpte 25 for conpound 61 in step 1, using
compound 7 in place of compound 13 _15 and N, N-di methyani noethyl chloride

(1t] o conpoundlGASwERA HEledodusTHt AT YEEESyR-2Pa e B oL AR
[ Mkl ]+ 5@4nb.arix&c@bee $3116530.36 mmole) at RT was added Na(OAc),BH (0.15g, 0.72
5 mmol). The mixture was stirred at RT for two days under a N, atmosphere. After
completion, to the reaction was added CH,Cl, (50 ml) and saturated NaHCO,
solution, followed by routine work-up to give a crude product. Product was purified on
flash grade silica ge!, eluting with 3% NH,OH-CH,OH (1:9) / 97 % CH,ClI, to afford
pure title compound as a solid (0.12g, 0.22 mmol) in a 62% of yield.
10 FAB MS [M+1]" 562 .4.

Example 32
%(\ CF;
0 NH O/\Q

N& CF;
NI O

The title compound was prepared by a method analogous to that described in
Example 25 for compound 61 in step 1, using compound 7 in place of compound 13
15 and N, N-dimethyaminoethyl chloride hydrochloride in place of 1-(2-chloro-ethyl)-
morpholine hydrochloride. The title compound was obtained as a solid in a 96 %
yield. Electrospray MS [M+1]" 504.1.

Example 33

H
N CFy
20 Reduction of the compound from Example 32 with LAH-ALCI, complex,
analogous to the method described in Example 26, gave the title compound in a 32 %

yield. Electrospray MS [M+1]* 490.1.



NH OINS CF3 0 N11 20 Reduction of the conmpound from Exanple 32 with

LAH ALCI 3 conpl ex, anal ogous to the nethod described in Exanple 26, gave
the titlwoonnpmond in a 32 % yield. Electrospray M5 [ MtPCa/esa033831 WO

01/ 44200 PCT/ USO0/ 33831 -48 Exanple 34 F _CF3 ONH O\ / 1 N CF3 N The
title conmpound was prepared by an anpal ogous nmethod to that described in
Exanple 25, Step 1, using 1-(2-chloroethyl)pyrrolidine HCI salt in place of
1-(2 5 chloroethyl)-norpholine hydroghbgipislggsalt. The title conpound was
obtained as a solid in a 77 %gi el d. ectrospray M5 [ Mt1l] + 548. 1. Exanple
35 F-CF3 O\ / HONHI N CF3 Reduct i on .af “cdnpound t he product of
Exanple 34 wth LAH ALC13 conpl e ) d in Exanple 26, heating
at 70 C for 1 day, gave the titleCss d inYal_36%yield. Electrospray M5
[ M+1] + 550.1 Exanple 36 F F3 O\ / NN CF3 f O“Reduction of the pr oduct
of Exanple 34 with LAH ALC13 conpl gx at0O70 C for 1 15 day, anal ogous to
the nmethod as described in Exa & 26, gave the title conpound in a 11%
yield. Electrospray Ms [(M1]+ 5 . Exanmple 37 _F CF3 OO\ / NHCF3

The title compound was prepared by an analogous method to that described in
Example 25, Step 1, using 1-(2-chloroethyl)pyrrolidine HCI salt in place of 1-(2-
5 chloroethyl)-morpholine hydrochloride salt. The title compound was obtained as a
solid in a 77 % yield. Electrospray MS [M+1]" 548.1.

Example 35
F CF,
NH
CF,
N
J

Reduction of compound the product of Example 34 with LAH-ALCI, complex as
10 described in Example 26, heating at 70 °C for 1 day, gave the title compound in a
36% yield. Electrospray MS [M+1]" 550.1

Example 36
F CF4
o~
NH
CF,4
N
J

Reduction of the product of Example 34 with LAH-ALCI, complex at 70 °C for 1
15 day, analogous to the method as described in Example 26, gave the title compound
in a 11% yield. Electrospray MS [M+1]" 534.1.

Example 37 _
F CFs
oG
NH
CFs
N
%

The title compound was prepared by an analogous method to that described in
20 Example 25, Step 1, using 2-dimethylamine ethyl chloride hydrochloride salt in place



INA O The title conpound was prepared by an anal ogous nethod to that
described in 20 Exanple 25, Step 1, using 2-dinethylam ne ethyl chloride
hydrochl ovode4edt in place WO 01/ 44200 PCT/ USO0/ 33831 - HOT/©K00/33831

1- (2-chl oroet hyl ) - nor phol i ne hydrochloride salt. The title conpound was
obtained as a solid in a 83 %of yigjd El ectrospray M5 [Ml]+ 522 1.
Exanple 38 F i | CF3 O\ / HONHTf N4 CF3 5 Reduction of the product

of Exanpl & ﬁ?%—\ﬁ?ﬁ?oéﬁ\'?%%&%oﬁﬁ%'y@?boﬂiﬂoﬂdé &alf. OThé titidapmpuaidogas sbtainetie
‘<ot

net hod descri in e 26,.gave the tit 0 nd in a 26%yield.
Bl ect 1 ospA%g ["k/@l‘% ggﬁ!'ﬁ@x%‘%ﬁhs%@ylm"[ Be2d\ ) N O G N 10

Reduction of the product of Exanple Hxamgle 38AH- ALCI 3 conplex at 70 C for 1
day, anal ogous to the nmethod descpibed in Exanpl 26, gave the title
conpound in a 15%yield. El ectr ay M5 [ M+l 508. 1. Exanple 40 F \ |
F3 ONHO\/ (N~CF3 J OCN O S ™ conpound was prepared by
an anal ogous nethod to that descHYed iNH Exanp 25, Step 1, usi ng

3-chl oropropyl - morphol i ne in place Iﬂ~:$—(2-ch| oroethyl ) - norpholine
hydrochl ori de. The title conpound wgs oBtained as a solid in a 57 % vyield.
FAB M5 [ M+l ]+ 578.1. WO 01/ 4420UNQCT/ US00/ 33831 -50

5 Reduction of the product of Example 37 with LAH-ALCI, complex at 70 °C for 1
day, analogous to the method described in Example 26, gave the title compound in a
26% yield. Electrospray MS [M+1]" 524.1

Example 39
F CF,
\©>(\O/\Q
NH
CF3
N
%
—N
N\

10 Reduction of the product of Example 38 with LAH-ALCI, complex at 70 °C for 1
day, analogous to the method described in Example 26, gave the titte compound in a
15% yield. Electrospray MS [M+1]" 508.1.
Example 40

F
CF;
0=t "NH O/\Q
N CF3
"%
8
0]
15 The title compound was prepared by an analogous method to that described in
Example 25, Step 1, using 3-chloropropyl-morpholine in piace of 1-(2-chloroethyl)-

morpholine hydrochloride. The title compound was obtained as a solid in a 57 %
yield. FAB MS [M+1]" 578.1.




Example 41 F CF3 NH ON~\ CF3 O N O Reduction of the conpound from
Exanple 40 with LAH ALCI 3 conpl ex, anal ogous to the nethod as described in
Exanpl e 360 oganeothe title conpound in a 9 '5 %yield Erperwsaspsay M
[ MH1] + 564.1. Exanple 42 FF3 ONHO\ / rN~CF3 ON- The title
conpound was prepared by an anal ogoug nethod to that described in Exanple
25, Step 1, using N, N-dinethylam nopropyl chloride HCl in place of 1-(2 10
chl or oet hyl ) - nor phol i ne hydr ochl ori dgxa%euﬁt | e conpound was obtai ned as a
solidin a 69 %yield. FAB Mg] . 1. Exanple 43 F F3 NH O (N~
CF3 J O ~N.  Reduction of the pound from Examarg 42 with LAH ALCI 3
conpl ex, 15 anal ogous to the net\H descry (n Exanpl e 26, gave the
title conpound in a 1.5%vyield. E cmps%rpgﬁﬁwl ]+ 522.3. Exanple 44
F\ CF3 ONHON~ CF3 O The tlﬁa#{\orrpound was gH,epared by an anal ogous
met hod to that described in

)

Reduction of the compound from Example 40 with LAH-ALCI, complex,
analogous to the method as described in Example 26, gave the title compound in a 9
5 % yield. Electrospray MS [M+1]" 564.1.

Example 42
F
\%(\ CF,
N—{ CFs
"%
/N\

The title compound was prepared by an analogous method to that described in
Example 25, Step 1, using N, N-dimethylaminopropy! chloride HCl in place of 1-(2-
10  chloroethyl)-morpholine hydrochloride. The title compound was obtained as a solid in
a 69 % yield. FAB MS [M+1]" 536.1.
Example 43

F
NH O/\Q

N—{ CF3
%
/N\
Reduction of the compound from Example 42 with LAH-ALCI; complex,
15 analogous to the method as described in Example 26, gave the title compound in a
1.5 % yield. Electrospray MS [M+1]" 522.3.

Example 44

F
\%(\ CF,
I—N—ﬁ CFa
O

The title compound was prepared by an analogous method to that described in
20 Example 25, Step 1, using bromomethy! cyclopropane replacing 1-(2-chloroethyl)-



20 Exanple 25, Step 1, using brononethyl cycl opropane replacing

1- (2-chl oroethyl) WD 01/44200 PCT/ US00/ 33831 -51 norpholine

hydr ochl woidd&4200he titl e conmpound was obtained as a sol i edVUsa0/3383% of
yield. FAB M5 [Mtl ]+ 505.1. Exanple 45 F CF3 NH O N~ CF3 O 5 Reduction
of the conpound from Exanple 44 w tB4LAH ALC13 conpl ex, anal ogous to the
nmet hod as described in Exanple 26, gave the title conpound in a 57%vyield.
El ectr 05%&%h§§né Mydiothftbel . TReamR! ol wasNtéinkdGis3a soND)n 4 @4THeof
title conpoun \A@i\ﬂgr&oa £ an anal ogous nethod to that described in
Exanpl e Z/FEld-St%/ﬁ) 4 d +é; B¥dound 7 in pl ace of conpound 13. The title
conmpound was obtained as a solid in BEx80mp¥ gbel d. FAB M5 [ M+1] + 546. 1.
Example 47 F3 INHON / fN\ CF3 N O o0) 15 Reduction of the conpound
from Exanple 46 with @ ALC13 conpl ex,CFsanal ogous to the nethod as
described in Exanpl e 28, ~gave j conpound in a 67 %yield.

ampNe /48 CF3 ONH OfNCF3 N O U W

01/ 44200 PCT/ US00/ 33831 N~52 CF,4
j 0]
5 Reduction of the compound from Example 44 with LAH-ALCI, complex,

analogous to the method as described in Example 26, gave the title compound in a
57 % yield. Electrospray MS [M+1]" 491.1.

Example 46

CF,

o NH O/\Q
N—{ CFs

77 % |

)
O
10 The title compound was prepared by an analogous method to that described in

Example 25, Step 1, using compound 7 in place of compound 13. The title
compound was obtained as a solid in a 90 % yield. FAB MS [M+1]" 546.1.

Example 47

J‘N‘(\ CF3
"y
0
15 Reduction of the compound from Example 46 with LAH-ALCI; complex,

analogous to the method as described in Example 26, gave the title compound in a
67 % yield. Electrospray MS [M+1]" 532.1.

Example 48
CF,
o NH ©
N CFs
0



The title conpound was prepared by an anal ogous nethod to that described in
Exanpl e 25, Step 1, using conpound 7 in place of conpound 13 and

1- (2-chl ovoe1/e2biyl ) - pi peri di ne hydrochloride in place of PCT/US00/33831

1- (2-chl oroet hyl ) - nor phol i ne hydrochl oride. The title conmpound was
obtained as a solid in a 90 %yi el d_-5fAB M5 [ M+l] + 544.3. 5 Exanple 49 CF3
NH O f CF3 U Reduction of the conpound from Exanple 48 wth LAH ALCI 3
conpl ex, anal Qe i EX3RbE t8 thatdddseribBe in
title conEound?ﬁ%lﬁge %@@y@%ggéﬁ@r@o pérggﬁal\/ggbk/wlp 30.%. éo rExarrpl e
50 F3 O Rxample R64Step3l, ysing ppmweunﬂm@re!aﬁ%e&ﬁaﬁmg Bfép%ﬁ d-(gyehipro-
anal Fgouseﬂﬁi)mgemgé f{@«ar&gﬁ@rﬁdééﬁpkmaae oﬁqtar]&mrbéth@-la@rphmm m@roommqu 7
in place onpoun an < (.2~ Qr 0. £ - i r4 de
n bl ace ohe i EoaTERERS PP iAE GRS SeicHal BERFSleiGe FAERTR P Haats
compound was obtained as a solid in &x&npevd®l d. El ectrospray MS [ MH1] +
530.1. Exanple 51 CF3 NH O f ACF3 rNlL O u Reduction of the conpound

from Exanple 50 with LAH ALCI 3 Iex, 20 analogtds to the nethod as

described in Exanple 26, gave theé t e ou@ na 65 %yield.

El ectrospray M5 [ M+l] + 516.1. WD 01/ 4 Hoo PCT/ ((:)[433831 -53 Exanple 52 i
3

| CF3 NHO\ / NCF3 O /['

Reduction of the compound from Example 48 with LAH-ALCI, complex,
analogous to the method as described for Example 26, gave the title compound in a
52 % yield. Electrospray MS [M+1]" 530.1.

10 Example 50
CF,
O NH O/\Q
IN CF4
0

N

(]

The title compound was prepared by an analogous method to that described in
Example 25, Step 1, using compound 7 in place of compound 13 and 1-(2-chloro-
ethyl)-pyrrolidine hydrochloride in place of 1-(2-chloroethyl)-morpholine hydrochloride.
15  The title compound was obtained as a solid in a 76 % yield. Electrospray MS [M+1]"

530.1.
Example 51
J’N CF3
O

N

(]

Reduction of the compound from Example 50 with LAH-ALCI, complex,
20 analogous to the method as described in Example 26, gave the title compound ina
65 % yield. Electrospray MS [M+1]" 516.1.



NIl--, The title conmpound was prepared by a nethod anal ogous to Exanple 42,
using 7 in place of 13. Reduction of the resulting hydantoin with LAH AIClI 3
conpl ex, wéommabogous to the nethod described in Exanpl e PE1/Ugewssiithe title
conpound in 8 % yield. FAB M5 [ MW1] 504.1. Exanple 53 Fi F3 \ NH O\ /
~N~ CF3 N O The title conpound was %gpar ed by a nethod anal ogous to that
described in 10 Exanple 7, using N-Tethyl pi peridone in place of

t et rahydr o-4H pyranone. The title s obt ai ned as a solid in a 28
%yield. FAB M5 [Mrl] 534. Exanpleg S%MNH EF N\ CF3 NOCN A
" @ tmol) in CH2CI2 (3 nl),

solution of the product of Exanp
15 N, N-diisopropyl ethylam ne (0. and

1- (2-chl oroet hyl ) pyrrolidine hydrochl pride (92, 0.54 mml) was stirred
under an atnosphere of N2 at RT f ¥ days. Af t &F 3 wor k- up, a cloudy gum
was obtai ned as a crude product ich Wwas purified by chromatography,
eluting with 4.5% NH3- CH3OH (1,9}“\[ 95.5 % CH2C1 2 to give the title

d £f-wh L %
Exanpl 6. 55 CFaTRKHD ARG EIswaR Rgeareg B (19583 G aId 000 PARE #2:54 The

title comeingd MﬁslacéelbaBed?éducalonmfhlwlreermﬂlmmbudamtonEwamuﬁd'i/MI cagipiex,

{111 e coRfaiatinde 1R fatfeh uRsBIREFr tpdmble 25 G OPRRfeRh by s +0 "

633. 3. Exalebj eFBB WS [M+41]&E3.1.

Example 53

The title compound was prepared by a method analogous to that described in
10 Example 7, using N-methylpiperidone in place of tetrahydro-4H-pyranone. The title
compound was obtained as a solid in a 28 % yield. FAB MS [M+1] 534.
Example 54

Fa

A solution of the product of Example 10 (0.3 g, 0.54 mmol) in CH,CI, (3 ml),

15 N, N-diisopropylethylamine (0.24 g, 1.9 mmol), and 1-(2-chloroethyl)pyrrolidine
hydrochloride (92 mg, 0.54 mmol) was stirred under an atmosphere of N, at RT for 14
days. After work-up, a cloudy gum was obtained as a crude product which was
purified by chromatography, eluting with 4.5% NH,-CH,OH (1:9) / 95.5 % CH,CI, to
give the title compound as an off-white solid (20 mg, 7 % ). FAB MS [M+1] 617.1.

20 Example 55

f'OHO ’

N
O



\| NHO~N~ CF3 N O5 A solution of the product of Exanple 10 (0.2 g, 0.36
mmol) in 1, 2- dichloroethane (3 nm), acetone (21 ng, 0.36 mol), and

Na( OAc) 3BVD 0044280 g, 0.72 nmol) was stirred under N2 at noBphese/a831RT for 2
days. After work-up, a solid was obtained as a crude product which was
then purified by chromat ography, eI_usjtr_lg with 10 3 % NH3-CH3OH (1:9) / 97 %
CH2CI 2 to give the title conmpound as a white solid (120 ng, 60 %9. FAB M5

[M1] 562.4. BxpEniig cﬁbz'gﬂ)ou.lmf asrefared by Aiethbd andidyddsHBeE tdrhple smpound
b B e cuhlets TR
Exanpl e 58ofpduntl Wit &b@ined\a&aXolibl il as3B 9 yie. oF ABIASIMe) &338. Exanpl e 57

(0.3 g, 0.56 nmol) in CH2CI2 (3 m), N,__2 di i sopropyl et hyl am ne (0. 14
g, 1.12 mmol ), and CH3I (71 ng, 0.5 rﬁ@—r?ﬂ%agstirred under N2 at nosphere

at 0OC for 2 h. After work-up, aF was obt ai negCas a crude product
whi ch was then purified by chroma 50 ' with 3.5% NH3 CH3CH
(1:9) / 96.5 % CH2CI2 to give the tiftl eN‘onpoun s a white solid (90 ng,
36 %9. FAB Ms [M+1l] 516.1. WO O s PCT/ USO0/ 33831 -55 Exanple 59 i |
F3 NHO\ / N\\ CF3 VN O The nNtle c8npound was prepared by a nethod
anal 0gous to Exanpl e 56, using|the product of Exanple 57 in place of
Exanple 10. Theg LiLh& SPIRCSALL8St Example 10 (0.2 g, 0.36 mmol) in 1, 2-
dichloroethane (3 ml), acetone (21 mg, 0.36 mmol), and Na(OAc),BH (0.15 g, 0.72
mmol) was stirred under N, atmosphere at RT for 2 days. After work-up, a solid was
obtained as a crude product which was then purified by chromatography, eluting with
10 3 % NH,-CH,OH (1:9) / 97 % CH,ClI, to give the title compound as a white solid (120
mg, 60 % ). FAB MS [M+1] 562 4.

Example 57

Q CF;
NH O/\Q

N CF3
HO o

The title compound was prepared by a method analogous to Example 10,
15  using 6 in place of 22. The title compound was obtained as a HClI salt, FAB MS [M+1]
502.1.

Example 58

@?(\ o
/\jN CF3
0
/N

A solution of the product of Example 57 (0.3 g, 0.56 mmol) in CH,CI, (3 mi), N,
20 N-diisopropylethylamine (0.14 g, 1.12 mmol), and CH;l (71 mg, 0.5 mmol) was stirred
under N, atmosphere at 0°C for 2 h. After work-up, a solid was obtained as a crude
product which was then purified by chromatography, eluting with 3.5% NH,-CH,OH
(1:9) / 96.5 % CH,CI, to give the title compound as a white solid (30 mg, 36 %). FAB
MS [M+1] 516.1. |



5 obtained as a solid in a 52 %yield. FAB M5 [ M+l] 544.2. Exanple 60 F3
NHO\ / Nj CF3 NCT O The title conmpound was prepared by a nethod

anal ogouswoor/iEeenpl e 15, using Exanple 57 in place of Expapisool3ss3iThe
title conpound was obtained as a 10 solid in a 80 %yield. FAB M5 [ M+l]
544.1. Exanple 61 O NH HN ?" OCR} _F CF3 76 Step 1: OH HN - DEC/ HOBT
- F~H OO +CH3NH2 Et3N HN HN H 68 T-BOC CH2Cl 2 t-BOC 69 15 To a cool ed

sol ution of (S)-N-tBoc-4-fluoro-phengd,ghyeigee i n anhydrous CH2CI2 at 0C,
HOBT (3.66 g, 22.4 mml), ELIN (3 —%a—mzz—zr mol %, DEC (4.29 g, 22.4

mol ) and 2M CH3NH2 in THE (10. 2 , 20.46 n Wt e added. After
stirring at OC for 30 min, ther ' 's gradual ly warned up to
RT under N2 protection over night. ,\?_‘QH[ ed witf gCI 2 (300 m), the
reaction m xture was washed 20vm 6CItI‘IC aci & £2X100 m ), saturated
NaHCO3- NaCl sol ution (2X100 (1X100 m ). The conbi ned organic

| ayer was dried over MgSH4, fil tered and concentrated in vacuo to give

crude 69 ,(4 88‘893: Hﬂ%@ﬂ%@%%%a?géﬁgglw%thoé@na%b%ﬂsQo Elimpielsedi oxane

69 F\ /
usung the product of Example 57 in place of Exampie 10. The title compound was
5 obtained as a solid in a 52 % yield. FAB MS [M+1] 544.2.

Example 60

N—{ CFs
(J o

The title compound was prepared by a method analogous to Example 15,
using Example 57 in place of Example 14. The title compound was obtained as a
10  solid in a 80 % yield. FAB MS [M+1] 544.1.

Example 61
8]
S
un’ NH
F )\Q
CF3 76
Step 1:
s
OH HN
C A DEC/HOBT . C A
F “. O + CH3NH2 gl e
HI?I //H EtsNCI ij “H
68  tBOC CHoCl tgoc 69
15 To a cooled solution of (S)-N-tBoc-4-fluoro-phenyl glycine in anhydrous CH,Cl,

at 0°C, HOBT (3.66 g, 22.4 mmol), Et;N (3.12 ml, 22.4 mmol), DEC (4.29 g, 22.4
mmol) and 2M CH,NH, in THF (10.23 ml, 20.46 mmol) were added. After stirring at
0°C for 30 min, the reaction mixture was gradually warmed up to RT under N,
protection over night. Diluted with CH,Cl, (300 ml), the reaction mixture was washed

20  with 10% citric acid (2X100 ml), saturated NaHCO,-NaCl solution (2X100 ml), brine
(1X100 ml). The combined organic layer was dried over MgSO,, filtered and
concentrated in vacuo to give crude 69 (4.88 g).



To a cool ed solution of 69 (24.3 g, 86 mmol) in CHCI 2 (58.8 nml) and CH3COH
(30 M) at 0 C was added 4M HCl - di oxane solution (200 m, 800 mmol). The
cl ear 5wobutizon was kept at 0 C for 2.5 hours. Sol vent mapuUswegsssiat ed and
the solid material was taken up with distilled water (200 m), neutralized
with NaOH (3.4 g) in water (100 n1) Fi nal pH was adjusted to 9.5 with
K2C3B. This aqueous solution was ex ract ed with CH2Cl 2 (4X250 m ). The
conbi ned gf%agj c layer was dried over MSH, filtered and concentrated in
vacuo to give a white solid which furt)ner turned 10 into a pale yellow

solid 70. (14.9 g, 96% . Step 3: 7OHN 0 1) pentane NN ' H 2) HC/CH3CH
.~~0 / 71 F AHCkdioxenef co (14.84 g, 81.5 mmol ), pentane (85 m)
and pi vaB8ehyte—tTr T3 ,F h;rDD) was heated to 65 Cwith a

Dean-Stark trap for 15 2.5 hour ndler N20 The reaction mixture was then
concentrated and the crude oil wa$ taken up with CH3OH (22.5 m), cool ed
down to O C a'rﬁdaheoledw@&tmn(mflﬁﬁ (Ma%g BBenmed) iniGH,Gad8 G riiantCH@RH

(52.5 rﬂ) @{éy)@q& I;Mrm Fb‘k‘éhe?sQ)Iurﬂd?? (20041, %bb%%l)atmérble%mt

terrper atu e O er ven was agal n ev%or ate

resi due m@@lugg@wﬁd@ptm OaCnfC)EtZtJ@ QOHfS bephyent W@@ q¥iaporaigd 2 Kﬁ‘@(ﬁ? 'gol ut| on

rZﬂO) ( 158 t aterTéllvﬁaéJ?aﬁdeﬁd whldlﬁmméaldv&eaz(y@ml)ex\buaenm Wthhslla:mHQBZA gRX200
an i ned _or c |ayer

concent r avaer ( HBBa{E 0 Fma?rpé-‘ o{a! J‘ﬂﬁ‘%ﬁi‘&g %2’%“3{%%?@9“88“%&%@“?“3?’%%

gel col unaxtrettetliwith GH,G1L,2@%2500AH. Tihe texbined(ergahic 13986 Waodcdedrovieexane (4

1) t i i . .

LT/ Usoo! WSS Thgeec{fnd bonSdytyted bl 870 g sphiBufen Wil BAEEP

F ~ ~10CF3irka@ pale yelloosiold 7ol i Bh %71 (11.5 g, 46.08 mmwol) in freshly

distilled assed THF (62 ml) and anhydrous degassed toluene (192 m) at

-78 C, 0. MDS (97 m, 48.5 mmol) in toluene was added slowy over 10
m n through an addition funnel. 5 The sol uti was stirred at -78 C for 40
mn before 72 (17 g, 49 nmmol) was added -
0 1) pentane N
n o+ 5L = N
H 2) HCI/CH,;0H X0
71

: F
A mixture of compound 70 (14.84 g, 81.5 mmol), pentane (85 ml) and
pivaldehyde (11.13 mi, 101.88 mmol) was heated to 65 °C with a Dean-Stark trap for
15 2.5 hours under N,. The reaction mixture was then concentrated and the crude oil
was taken up with CH,OH (22.5 ml), cooled down to 0 °C, and the crude product was
treated with saturated HCI-CH,OH (52.5 ml) through a dropping funnel over 20 min.
and stirred at ambient temperature over night. Volatile solvent was again evaporated
and the residue was suspended in a mixture of brine (100 ml) and 2% K,CO, solution
20 (150 ml). This basic solution (pH=9.5) was extracted with CH,Cl, (4X200 ml) and the
combined organic layer was dried over MgSQ,, filtered and concentrated in vacuo .
The crude product (20 g) was purified on a silica gel column, eluting with 25% EtOAc
in hexane (4 1), 30% EtOAc in hexane (4 1) to give compound 71 (11.67 g, 58%) as an
oil.
25 Step 4:



via a syringe. Kept stirring at this |ow tenperature for another 2.5 hours,
the reaction was quenched with saturated NH4Cl solution (350 m). The
separ at eovaquenos | ayer was extracted with CH2Cl 2 (3X200pat/usoorizesiconbi ned
organic |l ayer was dried over MSO, filtered and concentrated. The crude
product was further purified by flash,10 chromatography, eluting with 15%
Et CAc in hexane (6 |), 20% EtQAc in hexane (4 1). 73 was obtained as an
oil (13.06 g, 56% . Step 5: NH H2N ~ O 1) HCQ/ 100C - / ;0 74 73 2) NaOH
F O/- CF3 F3C A mxture of 73 (12.55 g, 24-d/mmol) and 6N HC (132 m)
was heated to 15 100C under N2 for 4 h. After Yooling to RT, volatile

sol vent was evaporate§. The urrr%:nateri al s Nedissolved in 2.5% K2CC3
sol ution (300 mp f c(I?OOT ) toluenge aq > sol uti on was extracted
with CH2A'Z (4X250 m). conbi i layer was i ed over MySO4,
filtered and concarated in vacuo {9 WYive material (10.9 g) which
was purified on a silica%el colum, eluti L E=OQAC i n 20 hexane
then 1.5% NH3 CH3OH in CH2Cl 2. 74 was obtal ned as oi | 3(8.45 g, 78%.
Step 6: O \~-NH 1) AS2NCOHNO 741 /i,,0 CF3_ PO HCO F ~-O75 CF3 WO
01/ 44200 PCT/ US00/ 33831 -58 To a cool ed sol utionfFdt 74 (7.5 g, 16.6 mml)

i n_anhydrous C'ﬂ%%lAfé?&léé st%!otioﬁ\i oQQvgg g2d8a8 Mt Nﬁﬁ?$ﬁly4ﬁtm‘ed dkgasseal 31
using a syringe. er stirring for m n reac n
t he sol veﬁ'ﬁF\/\&@ B %@@dmﬁ%ggaaie%ql%erf ﬁ*%%%n’e’%%@fg’w %ﬁyﬁﬁlﬁﬁ !
(70 M), hile4s Sankiodintokieneavagadtiee sidvepbedr 4p mio thEoughamadditiontunoel. 4. 5
hours._ TLC showed conpl eaGtd-on.. 4BV | st d
e R L R e i A N
(300 nl) aizaCHI@e KepOstiring atibisdowdempesaiuie fasmnakesdrhgiradhgireaction
0202 ($%20%dHohed Uhth SATPABECNAICIARRid B0 HHS THe Ssbaturid Ma¥abs layer
filtered an concentr at ed. e _crude product was 8ur| fi Fd b}//v f Idash
chr omat ogmasrextrasted with GG, (3X200 ml). The combined organic layer was ried over
MgSO,, filtered and concentrated. The crude product was further purified by flash
10  chromatography, eluting with 15% EtOAc in hexane (6 1), 20% EtOAc in hexane (41).
73 was obtained as an oil (13.06 g, 56%).

Step 5:

T

\
NH

1) HCI/ 100°C
2) NaOH

Y

A mixture of 73 (12.55 g, 24.2 mmol) and 6N HCI (132 ml) was heated to
15  100°C under N, for 4 h. After cooling to RT, volatile solvent was evaporated. The
gummy material was redissolved in 2.5% K,CO, solution (300 ml) and brine (100 ml).
The aqueous solution was extracted with CH,CI, (4X250 ml). The combined organic
layer was dried over MgSO,, filtered and concentrated in vacuo to give a gummy
material (10.9 g) which was purified on a silica gel column, eluting with 20% EtOAc in
20 hexane then 1.5% NH,-CH,OH in CH,Cl,. 74 was obtained as an oil (8.45 g, 78%).

Step 6:
o}

HN ')
1) CISO,NCO .
74 > %.Q CF3
20 HCI . )\Q 75




10 3.5% (1:9) NH4OH-CH3OH in CH2C 2 to give 75 as a solid (6.88 g, 90%.
Step 7. To a cooled flask containing AIC13 (4.3 g, 32.16 mvol) was added
LAH (24.w® 011#420024. 12 nmol ) at 0 C under N2. After 15 m rCTAI®OBIBI on of 75
(3.73 g, 8.04 mol) in anhydrous THE (126 m ) was added through a syri nge.
The reaction mxture was 15 stirredggat 0 C for 10 min before warmng up to
RT. After 4 h, the reaction was quenched W th saturated Na2SO4 sol ution (10

{”h)e 'rgag?l ' ﬁe B2k éi%kgllg{;i'oﬂ\/b? '74?'7*% (#98 rmnbl an%gﬁgg;c{@(t: |, 185} atRT, .
a

76 (3.5 @€ MW%CﬁﬁzNQgg( iégaﬂmeﬁa%q AFPNog| ¢ eﬁg“?wﬁigﬁ%ﬁ“ ©

[\IZISO:/ gﬁﬁlﬂ tHe R%agigbnﬁbf@ﬂrﬂeh@@ ahaahé&ghent WABNE pidrdfied4 Stlaken uR with4Re- C

L9 8 C e Bk M 4Ry, iiealiey thikhfe SPRAAASK BB, bY

conpoénd uter RBBovg. 5 hndrk: mSmowez&ommmﬂdereagtlm gﬁpowtmnmf@lvptlle CF3

To a sol Uédlgélggg elfd@d'g L@fGﬁ#é 'Egenzﬂ \ﬂ |cﬁ‘ms)ta'k@nqm)%ﬂH62 5% I'(dC)G)t solutlon

sul f am de add e fter eatln 1

t he react(®@ mla\gnv@*dﬂ@(@@@dnbcﬁem‘/e@%e@'ut@@g”%ﬁé@ﬁ Qt"éi Elr esi due
was puri fiagdobymi)! ahe rnsIRBY B aRYaye whd Bﬂet\!\fotlér WS OI-4ifredHB6aH( 1: 9) in

FAB B [ MeTcentaied Ths BiHeIeb s Ueh WAk e vy et Bridtelizoh el Bl i
sol utipon HHYNa-OY RAH,08-CHOLOH imDH)CI, ho gnfley'bE asis JoNE ( 6588rg) 90%as
Step 7: '
To a cooled flask containing AICI, (4.3 g, 32.16 mmol) was added LAH (24.12
mi, 24.12 mmol) at 0 °C under N,. After 15 min, a solution of 75 (3.73 g, 8.04 mmol)
in anhydrous THF (126 ml) was added through a syringe. The reaction mixture was
15  stirred at 0 °C for 10 min before warming up to RT. After 4 h, the reaction was
quenched with saturated Na,SO, solution (10 ml) in an ice-bath. Diluted with THF
(200 ml) and stirred for 1 h at RT, the reaction was dried over MgSQO,, filtered and
concentrated to give crude 76 (3.5 g), which was purified by flash chromatography
eluting with 1% NH,OH/CH,OH (1:9) in CH,Cl,. mp 136-137 °C, FABMS [M+1]"451.1;
20 [a]p20°C —49.4 °C. ‘

Example 62

The title compound was prepared by a method analogous to step 7 of Example
61, using compound 74 in place of compound 75. FAB MS [M+1]" 439.1.

25 Example 63
O
O\\ D)

IS\N/

HN
o> i

CF;
To a solution of Example 62 (180 mg, 0.41 mmol) in dioxane (4 ml), sulfamide
(48.5 mg, 0.51 mmol) was added. After heating to 110 °C for 5 h, the reaction was

F



added conpound 76 from Exanple 61 (0.25 g, 0.56 mmol) at 0 C. After 15 mn,
the cold bath was renoved. The reaction was warned to RT for 45 mn before
p- met hoxywo beweyd - chl oride (0.08 m, 0.59 nmol) was addedpCTveow3ssmt i on was
then stirred at RT 10 for another 2 h. Water was used to quench the
reaction and the aqueous solution _vss_extracted with Et OAc. The conbi ned
organic | ayer was dried over Na2SO4, filtered and concentrated. Crude

{ﬂgt E{ IO%\L Q{!%%:ef?n\‘t/‘rrea\'t%c?] thé s was ?)'u'nf €d Masﬁﬁmmato@bphyr@gmg kit 4%hexane
s a so
[ Mr1] + 57AHIOHIGH EQE‘*%#’& "B@ng mf? tiie “H”M?%}"G ﬁ?ﬂf—@d ¥ {ffﬁ”eﬁgé%{‘ﬁ%%

title conpgundwyarAB RISMeN DG 18.1et hod anal ogous to Exanpl e 64, using

brono acetam de in place of p-nmethox lachl oride. FAB M5 [ M+1] + 508. 1.
Exanple 66 00 O " HNI1 ~i~O CF3)‘E |}é 4020 CF3 To a cool ed sol ution

of 76 (0.2 g, 0.44 mmol) in anhydrous CH2( 4.2 M) at 0 C

di ethyl i sopropyl amne (0.12 m, 0.69y If\@méﬂ dropwi se foll owed by
CH3S2C (0.04 m, 0.52 mol). The re ion was warned to RT and stirred
overnight. The volatile sol vent v'a5p,0®at edcapnd the crude product was
purified on WO 01/ 44200 PCT/ US - ol@ lica gel columm, eluting

wth 4% CH3OH (saturated wi th NH3) |n 0 Cl FABI\/IS [ MF1] + 529. 1. Exanpl e
67 F 4 F3C, I ~ NH CFR3 H3CG1 N O

To a cooled solution of NaH (27 mg, 0.67 mmol) in anhydrous DMF (& ml), was
added compound 76 from Example 61 (0.25 g, 0.56 mmol) at 0 °C. After 15 min, the
cold bath was removed. The reaction was warmed to RT for 45 min before p-methoxy
benzyl-chloride (0.08 ml, 0.59 mmol) was added. The reaction was then stirred at RT

10 for another 2 h. Water was used to quench the reaction and the aqueous solution
was extracted with EtOAc. The combined organic layer was dried over Na,SO,,
filtered and concentrated. Crude material was purified through a silica gel column,
eluting with 2:1 hexane to EtOAc to give the title compound as a solid (86.8 mg,
27%). FAB MS [M+1]" 571.1.

15 Example 65

O

The title compound was prepared by a method analogous to Example 64,
using bromo acetamide in place of p-methoxy benzyl chloride. FAB MS [M+1]" 508.1.

Example 66

20 CF3
To a cooled solution of 76 (0.2 g, 0.44 mmol) in anhydrous CH,Cl, (4.2 ml) at
0 °C, diethylisopropylamine (0.12 ml, 0.69 mmol) was added dropwise followed by
CH,S0,CI (0.04 ml, 0.52 mmol). The reaction was warmed to RT and stirred
overnight. The volatile solvent was evaporated and the crude product was purified on



5 The title conpound was prepared by nethods anal ogous to Exanple 1,

method 1, step 5, using the conpound of Exanple 62 in place of 6. The title
conmpound wast/efab@i ned as a solid in a 51%yield. El ectrospcaysM33pitl |+
465.1. Exanple 68 F3C I i o NH CF3 O -+N~ | 10 To a solution of conpound
of Exanple 67 (0.31g, 0.64 mmol) in@nhydrous THE (12.8 m) at RT, CH3I
(0.09 M, 1.28 mol) was added. The reaction m xture was stirred under N2
for 5 h. Byapargdlicelursh, éheng lithesve TEHdsateirdted wiaNH wini CH,GRs FARIMSer
purifi edcﬁé {L%ag chr omat ography eluting with 7.5% CH3OH (saturated with
NH3) in OBHIDS2Bi et rospray MS [Me1] + 504. 15 Exanple 69 0 OCH3 ~N HN , O
O ~CF3 CF3 The title conpound was [Exapledsby a net hod anal ogous to
Exanpl e 25, step 1, using 75 in placeof 13 and 2-brdhoet hyl net hyl ether
in place of 4-(2- chloroethyl)- norphpline hydroshtoride salt. The title
conmpound was obtained in a 61B4Cy] ’ xpray M5 [ Mrl] + 505.1. WO
01/ 44200 PCT/ USO0/ 33831 -61 Exa QAACH3 )L OCH3 HN N HN NOH O
CF3 ¢l 0 OCF3 ~1-0 ~- 78 CF3 79 3 Redutti MW of the product of Exanple
69 with LAH AICI 3 conplex at RT OCEg ng_g N | ogous to the nethod
described in Exanple 26, gave the title™5 conpound 78 as a clear oil and
conpoulid 79 asTheditesdamhpoured wakiptepdredrbysmethads analogous taiBsampigilct usi ng

3% CHROH( M08 1, 93%%20&:% G ESRBbaYd YPEXGREIC ¥2qn Hhacd'Bt 6. The title

compound was obtained as a solid in a 51% yield. Electrospray MS [M+1]" 465.1.
Example 68

F,C
@)
O,
N~

CF3 g 0

_*N
/ T

10 To a solution of compound of Example 67 (0.31g, 0.64 mmol) in anhydrous
THF (12.8 ml) at RT, CH,l (0.09 ml, 1.28 mmol) was added. The reaction mixture was
stirred under N, for 5 h. Evaporation of the solvent gave a yellow foam, which was
further purified by flash chromatography eluting with 7.5% CH,OH (saturated with
NH,) in CH,Cl,. Electrospray MS [M+1]" 504.

15 Example 69

C))\\N/\/OCH:,

HN. -0
S <

CF;
The title compound was prepared by a method analogous to Example 25, step
1, using 75 in place of 13 and 2-bromoethyl methy! ether in place of 4-(2- chloroethyl)-
morpholine hydrochloride salt. The title compound was obtained in a 61% yield.
20 Electrospray MS [M+1]" 505.1.



[ MF1] + 491.1 and conpound 79, M5 [ Mtl] + 507.4. Exanple 71 11~-1~~\~O CF3
NH2 I'I1 NH CF3 10 The title conpound was prepared by anal ogous nethods to
t hat desavobedibn Exanpl es 61, Step 7 and 62, using the poEngéo/maal og in
pl ace of 74 in Exanple 62. The title compound was obtained as an oil. M

[ MF1] + 407.1. Exanmple 72 o, / HNN&CF3 ~1-0 - CF3 15 The title
conpound was prepared in a nethod anal ogous to Exanple 63, using Exanple 71
in place of the conpound of Exanple 62xaniple #0tl e conpound was obtained as
an oil in 44%yield. NWR ( 13) 1.4 ) 238(s 3H), 3.87 (d, 1 H),
3.27 (d, 1 H, 3.45 (d, 1 W@CHl H) 4. 558 oend aromatic
protons (7.3-.7.4, 7.58,H 3). 20 Exarrple 73 @\/N ( CF3 NH2 82
WO 01/ 44200 PCT/ US00/ 3383 -2 Step 1. ¥ ImImEt3N/ THE
HN-,,\/,\S CF3 80 To aut?,orpof @'ﬁ:pound B,'S/ 3. 8¢, mol ) in dry
THE (30 ml) was added Et3N (0 4 A ular sieve (3 g)
and t hi ocarbonyl diim dazole 79 g 5. 95 mml m xt ure was
stirred at 0 C under N2 f28 20 h AT er conpl et7®n, ol ecthar sieve was

1) Cwashed w Rechomr R Fid Pl prEsSTRIGHS it Al gsé’#ﬁ‘?'?é'r%ﬁﬁé‘c (300
evaporat edveﬂglﬁ 80alogous o henawkthed deswibiatl inlExample 20, 2mventbe)titien 829%

yield @?@Fﬁh|f§%%8r;ﬁwgﬁ@ga%gﬁgﬂd9b a@%‘@r&ﬁgllﬂ’{bt%lié a¥ter SeBaration of

[ NH4
crude product using 3% CH,OH(NH,) in CH,Cl,. Electrospray MS: compound 78, MS
[M+1]* 491.1 and compound 79, MS [M+1]" 507.4.

Example 71 le 71
@\\\\\\ . CF3
10 The title compound was prepared by analogous methods to that described in

Examples 61, Step 7 and 62, using the phenyl analog in place of 74 in Example 62.
The title compound was obtained as an oil. MS [M+1]" 407.1.
Example 72

15 The titie compound was prepared in a method analogous to Example 63, using
Example 71 in place of the compound of Example 62. The title compound was
obtained as an oil in 44% yield. NMR (CDCl;) 1.45 (d, 3H), 2.38 (s, 3H), 3.87 (d, 1H),
3.27 (d, 1H), 3.45 (d, 1H), 3.55(d, 1H), 4.55 (q, 3H), and aromatic protons (7.3-.7.4,
7.58,7.78).

20 Example 73

g

/)
HN— CF3
NH,

82



O</pCF3 CH3I H 80 CH3CN / THE HN-{ SCH3 CF3 81 To a solution of 80 (0.75
g, 1.73 mmol) in CH3CN and THE (6 m ) was added CH3I (0.13 m, 2.1 nmol).
The sol uwoni/waso stirred at RT overnight under an 15 at noB@oh®s®/13831N2.
After conpletion, solvent was evaporated and the product used in the next
step w thout further purification. %ﬁp 3 81 (150 ny, 0.334 mol) was
treated with 2 M NH3- CH3OH sol ution The solution was stirred in a
vial wt aI ed cap for 5 days. After corrpl etion, 20 solvent was
evapor at e gnd product was purjfied by flash silica gel (50 g), eluting
with 5 % (1:9) NH4gH CH3IOH LCVB [A+1] + 418.1. Exanple 74 o
I CF3 N HNA" NH CF3 The trY : prépared in a nmethod

anal ogous6t o Exahpl €IM73, step 25 3, NHLISI ng R¥ NH2CH3 in place of 2M NH3.

Product was purEf NeOTBR Tl ash siHN gel (5Q¢ g) gouting with 5 % (1:9)
NHAOH CH3OH 95 % CH2Cl 2. LCMS [ MiTE+ 432. 17 WD 01/ 44200 PCT/ US00/ 33831

NI O G 5318 W eoppalde (1,95, SE7 mmot)ip AT Qﬁﬁf‘}
DVF (2 made&w&ﬁnﬂ $8unreH, @ ruolﬁgulamsmer(gﬂ))ansinf@éqc Onyi Igydaep

mn, TPAG té'@sdr%n(o#)ﬁ%?e rrmaturévﬁa@, émfé& at'@eC amdefIN, Tdalezco @acAftarn was
stopped b@ evagoratl ng off The r%S-FE vvas r d| ssol ved

in Et OAc ¢Zplstiop, ﬁ}?é?‘?}v&%rh%%"w Bttelr?l‘i %fz%@d gldFrﬁv)apo oY8ani c
| ayer Wasré@!fss%ﬂk/éu/meWOO‘mh)t Wasdeanmtmomanﬂcat(éd mi, ax\)aatmn MQSG)Q)

(1: o) neviiereBsnd einsadies; rlets a2 gIaRER L P (1, heh e irhh) *"*’%é"é ;"
yield. El petdbysﬂaatysﬂ!ﬁa [chkdrhatography (50 g). elutmg wnth 5% (1 9) [NH,OH/CH,OH]/
10 95 % CH,CI,.
Step 2.

CFs
CHal O <HI
80 >

CHCN / THF HN-( 81
SCH5

To a solution of 80 (0.75 g, 1.73 mmol) in CH,CN and THF (6 ml) was added
CH,! (0.13 ml, 2.1 mmol). The solution was stirred at RT overnight under an
15  atmosphere of N,. After completion, solvent was evaporated and the product used in
the next step without further purification.
Step 3
81 (150 mg, 0.334 mmol) was treated with 2 M NH,-CH,OH solution (1 ml).
The solution was stirred in a vial with a sealed cap for 5 days. After completion,
20 solvent was evaporated and product was purified by flash silica gel (50 g), eluting
with 5 % (1:9) NH,OH- CH,OH/ 95 % CH,Cl,. LCMS [M+1]" 418.1.
Example 74

NHCH;

The title compound was prepared in a method analogous to Example 73, step

25 3, using 2M NH,CH, in place of 2M NH,. Product was purified on flash silica gel (50
g), eluting with 5 % (1:9) NH,OH- CH;0H/ 95 % CH,Cl,. LCMS [M+1]" 432.1.



Example 76 O ,.~\\\l CF3 N N--4~ CF3 85 To a flask containing Exanple 71
(0.2 g, 0.48 mmol ) and nol ecul ar sieves 15 (0.18 g) in anhydrous tol uene
(4.5 m) wobaeized acetic acid (0.3 m, 5.24 nmol) was adeemUsdmssssieacti on
m xture was heated to 100 C for 48 h. Cooled down to RT, the reaction was
worked up by pouring into a separatogy_funnel containing Et OAc and
saturated NaHCO3. The aqueous | ayer was extracted with EtOQAc (2X 50 nl).

The conbined organic |ayer was washetkaphple gine (50 nl), dried over
Na2SO4, filtered 20 and concentr gted. e titTe conpound 85 was obtai ned by
purifying through flash chroma wet.h 20% Et OAc i n hexane.
Yield: 43% Electrospray M5 [ Mt NTe 77 OCF3 N N -IN CF3
WO 01/ 44200 PCT/ US00/ 33831 -640The( tinke conpgtind was prepared in a nethod
anal ogous to Exanple 76,. usin p noi ¢ aci FI n place of glacial acetic
acid. The title conpound was2B8btarned on a 25%%yi el d.84El ectrospray NS

[ MF1] " 459. Exanple 78 F ~~\\\l CF3 O NH N OCF3 5 The title conpound
was prepa g met hod ana(l;pgous to Exanple 1, Method 1, Step 5, using
Exanpl e 62 a8 Cey 0f uritication bes flash silica chromatography,
using 5% (1: 97 [ N 195 9% crHder?Diie t e tgyle conmpound as a
solid with aHy+&l d of 5 pLCMS[IVHb/%Em-ﬂZ 10 Exanple 79 F F F3C\ |
F3C 0~.~% NH 0-© M NH F¢’ ~08B83C >=

i

aphy, el
o

To a solution of 83 (0.4 g, 0.96 mmol) in anhydrous DMF (2 ml) was added
5 60% NaH (46.4 mg, 1.16 mmol) under N,. After 20 min, 2-bromoacetamide (163.3
mg, 1.16 mmol) was added. The reaction was stopped by evaporating off the DMF
after 20 h. The residue was redissolved in EtOAc (200 ml) and washed with brine (2X
50 ml). The separated organic layer was dried over MgSO,, filtered and concentrated
in vacuo. Crude material was purified by flash silica chromatography, eluting with
10  4.5% (1:9) NH,OH-CH,OH in 96.5% CH,CI, to give the title compound 84 in a 25%
yield. Electrospray MS [M+1]" 476.1.
Example 76

.\\\\\\O CF3
N
/N‘K CFsy 85

To a flask containing Example 71 (0.2 g, 0.48 mmol) and molecular sieves
15  (0.18 g) in anhydrous toluene (4.5 ml), glacial acetic acid (0.3 ml, 5.24 mmol) was
added. The reaction mixture was heated to 100 °C for 48 h. Cooled down to RT, the
reaction was worked up by pouring into a separatory funnel containing EtOAc and
saturated NaHCOQ,. The aqueous layer was extracted with EtOAc (2X 50 ml). The
combined organic layer was washed with brine (50 ml), dried over Na,SO,, filtered
20 and concentrated. The title compound 85 was obtained by purifying through flash
chromatography, eluting with 20% EtOAc in hexane. Yield: 43%. Electrospray MS
[M+1]" 445.1.
Example 77

RN O/\Q/CFs
N
/
CF,



3HHH HHOHO Ex. 79a Ex. 79b 88 Step 1: F 1) pnmb-N=C=0 F3C 74

di oxane 0-~_ .0\ NH 86 2) 10% HCI/ F3Cb ~O0 dioxane HON _\ / OCH3 A

sol uti onwod oi/4420l. 8 g, 4 nmol ) in 1.4-dioxane (17 m) andrd¥mstdnssybenzyl -
15 isocyanate (98 ng, 6 nmml) was stirred under N2 at RT for 4 h. The

m xture was mxed with 10% aqueous. gicL in di oxane (17 m ), then heated to
90 C for 5.5 h. After work-up, a solid was obtained as a crude product

whi ch was thenTaértmEIcstﬁn@duncch/@@rmmteanhxametruid agalogbbs 16 GxatrPAe 78586ing

2700 01/ BPRRORS BB g Soibaséitidil, Hhe'fe, ool Watignighegil 2

F3C N >=028% yilid-EI¢€rdspi8y MS iMxt]irde%t. 86 (1. 7 g, 2.91 mvl) in THE (10
m) and LiAlH4A (1 Min ether, 3.3 nMg,3Q7® ) was stirred under N2 at
: Af 1 él

OC for 30 min., then RT for 3@ , a solid was obtained as a
crude product which was then pured by chgo tog&gghy, eluting with 2 %
NH3 CH3OH (1:9) / 98 % CH2C 2 t 0 g ™g 87~ rté solid (1.54g, 91 %.
FAB M5 [ M+1l] 587.4. Step 3: A mxture Qf gsj?@grg, 2.53 mmol) in CH3CN

(33 M)/ HO (10 m) and Ce(NH4)2 \-to (5.54 g 10.1 mml ) was stirred
under A2 at RT for 50 min. After -10 work-up, an oil was obtained as a

i ve the titl e DETHS RIRPOTY Bs by dhidthod Tafogdd W*’%*‘%%“ 5. 16
% . FAB MBidthved]!, 56 5. usingdmsrerlg®2 ingdage of 6: Ryrifigation by flash silica
chromatography, using 5% (1:9)[NH,OH/ CH,OH]/95 % CH,CI, gave the title

compound as a solid with a yield of 51%. LCMS [M+1]" 465.1.

10 Example 79
F F
F3C F3C
O\.\\\ NH O\.\\\ NH
F3C/©>{,/ N)=O F,C //// N>=O
H™ 2 HO { H § H
HO
Ex. 79a Ex. 79b 88
Step 1:
F

1) pmb-N=C=0 FaC ?
dioxane 0 NH 86
74 » ~o o\t
2) 10% HCV Fac/©>{ =0
dioxane

A solution of 74 (1.8 g, 4 mmol) in 1.4-dioxane (17 ml) and 4-methoxybenzyl-
15 isocyanate (98 mg, 6 mmol) was stirred under N, at RT for 4 h. The mixture was
mixed with 10% aqueous HC! in dioxane (17 ml), then heated to 90 °C for 5.5 h. After
work-up, a solid was obtained as a crude product which was then purified by
chromatography, eluting with 15% EtOAc/85% hexane to give 86 as a white solid
(1.8g, 82 %). FAB MS [M+1] 584.
20 Step 2:



F3BCS N90 F3C | SNH2 ImImF3C 90 15 89 NH THE 89 was prepared by a
met hod anal ogous to Exanples 61 and 62, using s-(+)- 2-phenylglycine nethyl
ester hyavoohkani de in place of (s)-N BOC 4-fl uorophenyl - POT/ysoms83in
Exanple 61. A mixture of 89 (2.03 g, 5 mol) in THE (6 mM) and 1,1'-

t hi ocar bonyl dii m dazole(1.34 g, 7.5 égpl ) was stirred under N2 at RT for 18
h. After 20 work-up, a yellow paste Was obtained as a crude product which
was then purified by chronmatography, eluti ng wi th 25% Et OAc/ 75% hexanes,
to give the title conpound 90 as a solid (1.35 g, 62 %9. FAB M5 [ Mtl]
449.1. WD 01/44200 PCT/ US00/ 33831F;C- 66 Exa 81 F3C\ | F3C}-SCH3 N A
solution of the g{r uct of Exanples80 (1.2 gy 2.68 mmol) in THE (10 m ) and

CH3I (0.33 g, 3. ) _wgs stirrnd\Ng HRT for 5_h. After work-up,
a solid wi8 |

5 oppg ned as a gradeSproduct whi che@as thBh purified by
trituation with ether to give the tiHtl& d&mpofnd &s\ a 8ale yell ow salt (1.
59, 94 %. FAB M5 [ M+1l] 463.1. Exanple 82 F3 @ OGNls NH F3C N>=NH A
sol ution of the product of aml e 81 (0. 51 ). N (RAmM ,
10 14 mmol ) | nA@We\/ﬁssss(ﬂF?lggg-q.?n@@?d}\@&g'g&@of@) %d‘é@@ml\g’l @r%ﬁg?éap,
a solid was, 3.0hhmions dadsstiareer wribierN catl®C foni30hmimasthehdRT forr3 hi édtepywork-up,
chromat ogr a eluting with 9 9% - : e, | I t he
i1 o conpaniy e St d crdog bRIliHifioh bbgython il SV bt
2)."/ 5 élufing,vith Ri% REG-GHNOH (1:9)158MeCH,El,do @ive8liag awbitesepdl&ddgy 94
met hod angl)opRSMSINRABY 24 82,

Step 3:

A mixture of 87 (1.48 g, 2.53 mmol) in CH,CN (33 ml)/ H,0 (10 ml) and
Ce(NH,),(NO,), (5.54 g, 10.1 mmol) was stirred under N, at RT for 50 min. After
10  work-up, an oil was obtained as a crude product which was then purified by chiral
HPLC (Chiralpak® AD), to give the title compounds, examples 79a and 79b,as a white
solid (0.19g, 16 %). FAB MS [M+1] 467.1.
Example 8

0
F3C
/@\/O\"‘\ N
FaC N>=S
N 90
FaC s
/@\/O\.‘\\ NH2 lm)l\lm
F4C —= 90
3 NH H
89 AN

THF

15
89 was prepared by a method analogous to Examples 61 and 62, using s-(+)-

2-phenylglycine methyl ester hydrochloride in place of (s)-N-BOC-4-fluorophenyl-
glycine in Example 61. A mixture of 89 (2.03 g, 5 mmol) in THF (6 ml) and 1,1'-
thiocarbonyldiimidazole(1.34 g, 7.5 mmol) was stirred under N, at RT for 18 h. After

20 work-up, a yellow paste was obtained as a crude product which was then purified by
chromatography, eluting with 25% EtOAc/75% hexanes, to give the title compound 90
as a solid (1.35 g, 62 %). FAB MS [M+1] 449.1.



using 2 MCH3NH2 in CH3OH in place of 7 MNH3 in CH3OH The title conmpound
was obtained as a solid in a 95 %yield. FAB M5 [ M+l] 446.1. Exanple 84
F3C 1 i woOt4vo NH F3C N-- N 20 The title conpound waBCpuUs@essesd by a
met hod anal ogous to Exanple 82, using 2 Methylamne in CH3OH in place of
7 MNH3 in CH3OH The title corrpound% was obtained as a solid in a 17 %
yield. FAB M5 [ M+1l] 460.1. WO 01/ 442 % PCT/ USO0/ 33831 -67 Exanple 85 F
F3C ~1 ONH F3C N A mxture of 22 ( le 84 73 mmol ) and N,

N- di et hyl f or mam de di met hyl acetal T87 mg, Q.73 mmol) was heated to 60 C
for 18 h. The reaction nmixture wasC 5 purif by chromat ography, eluting
wth 3.5 % NH3-CH3OH (1:9)/96.5 % Cl2 to 1} ve the title conpound as an
off-white solid (180 ng, 60 %9. F Rl .  Exanple 86 F3C ~ 1 O
NH F3C N~ A nmixture of 6 (0.4,g7 I mmdl) i ,9 u§§é’3(3 m) and acetic acid
(0.24 g, 4 10 nmmol) was heated to reflux for 6'days. After work- up, an oil

bt d d duct which fied
ohut g i th SAGSQIERTREOR 20gst of EBPEEDH-2 & & 6F Tumehe § 4 Cbatiasha
gs NaHHCI @N F( dZ@t gB.2 ﬂrﬁnc%) \N%fstswrefdflﬁ'&lérmlz AtRT f@lUiT) CY CME&TOM@& -, tehsdlld?w'asof
ol ut’i on.
AR a"l%a as @ SThde é’f%ci‘ucééﬂ’\%% MES thﬁns%ﬁl%ﬁcﬂ tluations ‘ﬁ%’h&”{%‘ tRF%"’%nol
acetic acth fitte 58mgound a3 patel yellvassditét. &dg.t &4 %)OFSBf S [A0+1].46% 1 er

wor k-up, an oil was obtained as a cr ct which was purified by
chromat ography, eluting with 3.5 %N%@r&ﬂj

F3C

0 NH
FiC ~.\\ ):NH
N
AN
A solution of the product of Example 81 (0.3 g, 0.51 mmol) and 7 N NH, (2 ml,
10 14 mmol) in CH,OH was stirred under N, at RT for 4 days. After work-up, a solid was
obtained as a crude product which was then purified by chromatography, eluting with
9 % NH,-CH,0H (1:9) / 91 % CH,CI, to give the title compound as a solid (0.19 g,
86 %). FAB MS [M+1] 432.1.
Example 83

15 N
The title compound was prepared by a method analogous to Example 82,

using 2 M CH,NH, in CH,OH in place of 7 M NH, in CH,OH. The title compound was
obtained as a solid in a 95 % yield. FAB MS [M+1] 446.1.

Example 84
Fs;C

/@\/O\"\\ Ay
FsC N>=N\/

20 \
The title compound was prepared by a method analogous to Example 82,

using 2 M ethylamine in CH,OH in place of 7 M NH, in CH,OH. The title compound
was obtained as a solid in a 17 % yield. FAB MS [M+1] 460.1.



(2:9) / 96.5 %CH2C12 to give the title conmpound as a HCl salt (0.32 g, 76
% after 20 treating the pure conpound with 1 eq. of 2 N HCl-Et20 sol ution.
FAB M5 [ MAp1/4200 1. Exanple 88 F3SC 1 O'.,a N F3C N Therwstdssonpound
was prepared by a nethod anal ogous to Exanple 87, using propionic acid in
pl ace of acetic acid. The title conpound was obtained as a 25 HCl salt in

a 59 %yield. FAB M5 [ Mt1l] 445.1. 01/ 44200 PCT/ US00/ 33831 -68 Exanpl e
89 F3C1 O~ aNFSCNThetltlem urgk was prepared by a nethod

anal ogous to Exarrpl e 87, using n-but in place of acetic acid. The
title conpound was obtained as a 5 HO salt |n a 88 %yield. FAB M5 [ Mt1]
459. 1. Exanple 90 F3C I 0---.,\\ I\F19 F3C NTNJ"R O The title conpound was
prepared by a nethod anal ogous to 7 uz\l'_ﬂg N-t-BOC glycine in

pl ace of acetic acid. The title co - ed as a 10 HC salt in
a 63 %yield. FAB M5 [ Mtl] 546. F;C arrple 91 3 N~-N CF3 The title
conmpound was prepared by a nethod anal ogous to nple 76 usin Exanpl e

62 in place of ABrityeef22 (0F3igi Dicamnel) and hbﬂréénﬁ@wgﬁfrﬁﬁ"’t'ﬂﬁ 8|”é%tHY|S| lica
15 chr 0“58%??‘”mg”6'7’;ﬂn%|? wa HHHE O @b@@'ﬁbf 98 h%ﬁ#@%é’ct%wﬂnx‘hh}% wagl e

conpound as of 75% 1+ 4 92 _ HN
2573 Crauritadby shramesonrasmsiingovih B 5 T ICHaHHg ek ¥ T o
give the title compound as an off-white solid (180 mg, 60 %). FAB MS [(M+1] 421.1.
Exam le 86

A mixture of 6 (0.4 g, 1 mmol) in toluene (3 ml and acetic acid (0.24 g, 4
10  mmol) was heated to reflux for 6 days. After work-up, an oil was obtained as a crude
product which was purified by chromatography, eluting with 5 % NH,-CH,OH (1:9) /
95 % CH,CI, to give the title compound as a HCl salt (75 mg, 18 %) after treating the
pure compound with 1 eq. of 2 N HCI-Et,0 solution. FAB MS [M+1] 417 1.

Example 87
FsC
Q\/O\.\\\ N
F,C N>\
15 N

A mixture of 89 (0.4 g, 0.985 mmol) in toluene (3 ml) and acetic acid (0.59 g,
9.85 mmol) was heated to 100 °C for 40 h. After work-up, an oil was obtained as a
crude product which was purified by chromatography, eluting with 3.5 % NH;-CH,OH
(1:9) / 96.5 % CH,CI, to give the title compound as a HCl salt (0.32 g, 76 %) after
20 treating the pure compound with 1 eq. of 2 N HCI-Et,O solution. FAB MS [M+1] 431.1.

Example 88

The title compound was prepared by a method analogous to Example 87,
using propionic acid in place of acetic acid. The title compound was obtained as a
25 HClsaltin a 59 % yield. FAB MS [M+1] 445.1.



A flame-dried flask was charged with conpound 91 (50 g, 204.8 muol, 1

equi v.) and paraf ormal dehyde (6.76 g, 225.3 mmol, 1.1 equiv.). The solid

m xt ur e woel/4d2®sol ved under N2 with a heat gun until thecIaiseoBsa1was
honobgeneous, approximately 20 m n. The solution was allowed to cool to RT.
HBr gas was bubbl ed WO 01/44200 PCT/LYSO0/33831 -69 into the solution at a
fast ‘rate at RT. The reaction was (;§ tinued for 2.5 h. The |ayers were
separated, the upper |ayer was dilutgd mfbhsgexane (150 ml) and any
aqueous remmants were renoved. The h er was dried over MgSH
overnight, then filtered and comgentrated hort path distillation (high
vac, 75C) gave 5 pure 92 (67.86 98% asWa clear oil. 1H NWR (CDC13) S
4.85 (s, 2H), 5.79 (s, 2H), 7.8 , -87 (s, 1 H. Step 2. o u0 HCd
H3N A0 CH3NH2 / H20 H2N N H-, 0 nd (100g, 496 mmol, 1
equiv.) was added to CH3NH2 (160 m, 40% 10MN\n H20, 4 equiv.) in a cool
wat er bath at 10-16C over a period of 15 mn. After conplete additign, the
sol ution was \ihentitte compouaddvas prepased by aimethorhanalegews ¥ ExagP!8hi t or ed
by TLC i ) B- 1 tB& oS PWavasbhtainee ehed

Wi th bri &é%éﬁ%é@ﬁ%ba%%iﬁgmﬁ :F_ng’% was extracted with 1:1

THE/ EBOAHCUsalt ingn881% Yigle FAB M8 +nﬁ,&5§r{gani c phases were dried (Na2SO4)
and 15 concentrated. The residue wasEgaigte 80 hi gh vacuumto give 94 (79.47
g, 98% . Electrospray Ms [ M+l]+ 165.0 tep 3: Pival dehyde HN N 94

HCl /CH3OH 0 95 A m xture of (79. 44 483.8 mmol, 1 equiv.), pentane

(550 m), and 20 trinethyl aceral dehyde $65.7 m, ©04. |, 1.25 equiv.)
was heated to 65C in a systam equj ped\vm'ih coltde r, Dean-Stark trap
and N2 inlet. The m xture&;6as heated f h awd t®e suspension dissol ved.

The solution was cooled to RT and sti rreH\over night (16 h). The sol ution

was concentrated, . .redissolved in CH30OH (140- 150 I kCce bath

for 30 nmin, an %H%C@@PGPQ?&@%@@&%%&Y&WS%H% gé%lbg/égggov)\(k&pgedg& via a

dr oppi ng dgimg 8l-t-BOG gBBing in.plateobatetid acid wdhestitier cardpaund@as eainedas@d

to RYundge) 02 OveRaAYiednEABNMEIRIFASR8 pn high vac to yield a crude,
Example 91

The title compound was prepared by a method analogous to Example 76 using
Example 62 in place of Example 71. Purification the crude material by flash silica
15  chromatography, using 5% (1:9)[NH,OH/CH,OH]/95 % CH,CI, gave the title
compound as a solid with a yield of 75%. LCMS [M+1]" 463.1.

Example 92
CF;
_\\\\\
oA X o
H CF3
Step 1:
F3C F3C o~
e) Br
©/\OH HBr O/\
_
20 91 CF; H2C=O CFj 92

A flame-dried flask was charged with compound 91 (50 g, 204.8 mmol, 1
equiv.) and paraformaldehyde (6.76 g, 225.3 mmol, 1.1 equiv.). The solid mixture
was dissolved under N, with a heat gun until the solution was homogeneous,
approximately 20 min. The solution was allowed to cool to RT. HBr gas was bubbled



yellow oil (109.1 g). The oil was redissolved in CHC 2 (800 m) and washed
with 25% K2CO3 (ww, 400 m ). The aqueous portion was washed again with
CH2Cl 2 (3vaiod®200 m ). The conbi ned organi cs were dried (Ne@eBO3)0/BBH
concentrated to give a yellow 30 solid (98.7 g). The crude solid was
recrystallized out of hot MIBE (300 ), then cooled to OCto give 95 as a
white solid (54 88 g, 49% . Mot her quor still contained WO 01/44200

PCT/ US00/ 33 o 8%'389'?@3%%%% ?rgg% %PRGrOUhﬁ’e P%dt%ﬂ'v@é@éohm?ébo{ofﬂgrs h. The

recrystal M t 1]+ 45
4: CF3 Nlayurs)ueraseaara&ed\ltheﬂ@@@éiﬁ@rWlﬁg@&%@ﬁ%@d‘ﬂhé@r’lﬂj\@”&}?%’r P

use. 95 (
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;(E))ATHFS in 593@92*@@7(86&3 (g824) 3s micledrasl. 5 HINMR (CDG)3 e4:86vs) 2hxD. dddeddver

mn r range/ brown solution was 10 allowed to stir at
-78C for @ﬁfsnlé%azh%@ 559(64 0 g, 190 mol, 1.05 equiv.) was slowy
added vi aSteg 2nge over 20 min. The solution was stirred at -78C and
rmnltored by TLC i R él 1 Hex/&t OAc. The reaction was conplete after 2 h. The
reacti on was quenchgg,. Wr@h sat . aq. NHACI (300 m) a 7 and then war ned
to RT while stirring vi g ou§1y P%&Hméﬁeosepara"fe andi’t he organic

phase washed with 15 H20 £ x 150 mH—TFre—agueous | aysy wds washed with
Et OAc (300 ml). The co d organics were dried (Na ) and%‘goncentrat ed
r

E)at gi :‘/ehat crude, |i 1g:ght ow(9§0I id (32. 63 g) whi ch rec tallized
o] ot pentane_ to g el S( A0 0
concentrated to ARPRTY 851@@? dgga%n'g’%oelcr \W/QEEJ%deH tgl@q %?t a1ne 2548 /?ri )

to gi V@ ain biddi dieman.) ma&oogwatermedmabﬂg(@/@r%\{qr 3/paried Of damp. A, 509 .
The not her, H(P%’tgf Vé(}ﬁt@%r? tHe sgﬂgl'bﬂ)ﬂhé@%h%eé(??/@ﬂéﬂd Ryird¥Rbr $th. | Thes esdctioned
starting pro uct I ch’coul e 1S Cdﬂ%ls ospr ay %v St ep
5. H N Cras mentaedry 9kC 'fffc98a2§6 &P %@g’@g eé'°”6£!‘e7r€']a '|§ a]f’
eq;uh v. % @@Héﬁbh mooma (25% 5n EQ0G 600 mal eTheHé‘:blu@Bﬁ@vaé Sxtvatedsddd! dr opwi se
\M stire Fg/EtC-g (3 X(Sd mrf) 364 the combined organic phases were dried (Na,SO,) and

15 concentrated. The residue was dried on high vacuum to give 94 (79.47 g, 98%).

Electrospray MS [M+1]" 165.0.

Step 3:
X

i HN N
94 Pivaldehyde . \
HCI/CH;OH @ o 95

A mixture of 94 (79.44 g, 483.8 mmol, 1 equiv.), pentane (550 ml), and

20 trimethylacetaldehyde (65.7 ml, 604.8 mmol, 1.25 equiv.) was heated to 65°C in a
system equipped with a condenser, Dean-Stark trap and N, inlet. The mixture was
heated for 3 h and the suspension dissolved. The solution was cooled to RT and
stirred overnight (16 h). The solution was concentrated, redissolved in CH,OH (140-
150 ml), cooled in an ice bath for 30 min, and then saturated HCI-CH,OH (300 ml)

25 was slowly added via a dropping funnel over 30 min. The solution was stirred at 0°C,
then warmed to RT under N, overnight and concentrated on high vac to yield a crude,
yellow oil (109.1 g). The oil was redissolved in CH,Cl, (800 ml) and washed with 25%
K,COs (w/w, 400 ml). The aqueous portion was washed again with CH,Cl, (2 x 400
ml). The combined organics were dried (Na,SO,) and concentrated to give a yellow

30 solid (98.7 g). The crude solid was recrystallized out of hot MTBE (300 ml), then
cooled to 0°C to give 95 as a white solid (54.88 g, 49%). Mother liquor still contained



heated to 95C and stirred vigorously, and was stirred and heated overnight.
The reaction was nonitored by TLC. Upon conpl etion, solvent was evaporated
and the wesi/dizeo was taken up in CH2CI 2 (750 ml). The sol BCT/OROMES3I I eat ed
with 25%aq. K2COB (approximately 350 m) until pH 12. The mi xture was
filtered and the | ayers 30 separat e_d70'_l'he organi c | ayer was washed with 25%
aq'7552%? (500 ni). Conbined aqueous”|ayers were extracted with CH2CQ 2 (2
X . C: - e

i od (Bt Whfich EGRERersRIEH By Mot a Gy R R ey

(29.20 g, Elanegspray-MVM+dDad3)18 2.04 (s, 2H), 2.80 (d, J = 4.8 Hz, 3H),

3.67 (d, &5,48 8 Hz, 1 H, 4.53 (d, J =88 Hz, 1 H, 467 (d, J=12.5

Hz, 1 H), p7_47 (d, J =12.5 Hz, 1 H, 7.26-7.36 (m 3H), 7.51 (d, J =8.1
Hz, 2H), 5 (0, J =4 &k, 1L H, 7.75 (s, 2H), 5 7.79 (s, 1 H. Step 6:
The title co

und was prlgpared from 97 using procedures simlar to Exanple
61, steps d 2. JExany 93 HNF3 H CF3 10 Step 1. ~4P h Ph B, 0 C + |
| toluene (aghyy“N " N PIfFsH O B BOO 98 OH 99 / 100 B-Me-4(S) A
flame-drie ask was charged with 98 (5.10 g, 20.1 mmol, 1.0 eq) and

anhydrous t ene (56 m ). Thi s96l oudy sol ution was heated up to 140-150 C.

g I o ARSI B ke e ainecPIpt e

trap V\?th an a enser. uene was a

azeot r opi dadquiv.3 wass| dissalvedvnsdryr Bk diose arsilldaSPimb ovitls agiatipg W das
total Iy deyscrAhici shifter.t Thé dofARhwal 680ledits HppratimaRelyas odane dranot her 36

TORT. 66 {oe/aesians ang sauien ob 1oy VEbpALEr 49 PV rgERxaRe (AF St BB et
m;f: te scr)]I i19t3(:¥\§?ui/grvg@éi?@ae@boat 26 mﬁ?n Tavet ress utantpd arki avangé/brdven adtlitionomas The
i ot 1 176 Aiewes aSBE Al A o Rln Fogiite 82040 §uids ritha 0T pitFLT Wes
agai n. Thelallgiddedtiiasyrings ovepated. dhe setution was stiged 267§ CANdL. 0 M of
100 (OBS qalélorsh pi-HR ifh 3 HELIEIORR. IThe RlatfBRIwdEoRpRASERE: 2 TheTiRé most
colorless solution’can be used i
reaction was quenched with sat. agq. NH,C! (300 ml) at —78°C and then warmed to RT
while stirring vigorously. Phases were separated and the organic phase washed with
15 H,O (2 x 150 ml). The aqueous layer was washed with EtOAc (300 ml). The
combined organics were dried (Na,SO,) and concentrated to give a crude, light
yellow solid (32.63 g), which was recrystallized out of hot pentane to give 96 (33.66
g). The mother liquor was again concentrated to an orange solid and recrystallized
out of pentane (150 ml) to give an additional 10.50 g of product (Overall yield = 44 16
20 g, 50%). The mother liquor (46.7 g, approximately 50% pure by NMR) still contained
starting product which could be isolated. Electrospray MS [M+1]" 489.1
Step 5:
4 CF3

HN
H,N_ =0
.'l”///o CF3

97
To a solution of 96 (33.58 g, 68.76 mmol, 1 equiv.) in CH,OH (300 ml),

25 concentrated HCI (300 ml) was added dropwise with stirring. The solution was
heated to 95°C and stirred vigorously, and was stirred and heated overnight. The
reaction was monitored by TLC. Upon completion, solvent was evaporated and the
residue was taken up in CH,CI, (750 ml). The solution was treated with 25% aq.
K,CO- (approximately 350 ml) until pH 12. The mixture was filtered and the layers

30 separated. The organic layer was washed with 25% aq. K,CO3 (500 ml). Combined
aqueous layers were extracted with CH,Cl, (2 x 750 mi). Combined organic layers



25 CBS reduction directly. Step 2. CF3 CF3 + BH3Me2S + 100 CHod 2 F3C\ ~
F3C -20 C 102 OH 101 0 99% (94. 6% ee) WO 01/44200 PCT/ US00/ 33831 -72 101
(102. 14 go @@i42001 , 1.0 eq) was dissolved in anhydrous CHZ@Z0(/Z&31mM ) and
the resulting solution was transferred into a dry dropping funnel. An
oven-dried 3L flask was cooled to 740G, and 20 ml of 102 tol uene sol ution
was syringed in, followed by 40 mi ‘of 10.0-10.3 M bor ane- met hyl sul fide

Funnel " owAtexses N cand Fecenten g o 11w Ghmd! NIR s RuFrEE nod o

-20C. Onqegtdteg avtctn%p dm MMR {CDCsHSR.04t(be2ip 280 (ah Jvast. Bnbta, Bot)ed. GBy(dTIJC in

4:1 hexa 1 0 0 f §as
added sl 5" rcm %\y,yﬁ]@ég §%§H gﬁgré E%X(a ‘?Tﬁ?gfgac b%r?goqa i on vvas then
concent r atte)d 7t 26-gi36(miBli e 7so1 (dl.J Figel $ta, 2tH)wa$5dds d &1 4éd‘|2 10H). 72 0 2HH00
[Bhenlﬁ gd“q; 2.0 Mof HC in Et20 was added slowy at -20C. Wite

preC| I tate formed. The reaction m xture was warnmed to RT and stirred
for 30- zﬁlemfh The m xture was filtered and the filtrate concentrated to
give 101.5 g Ofhe Wk E8mpRLNE Wdpleparbd i 87usirdipfotiedtR<sifilar & Example
OD( Chiral cel) columm %_Hexane/lPA = 98/ 2) showed 94. 6%e. 15 Step 3: 102
HBr F3c &t v-ﬁ(ﬁp%ﬁ and3(c=0 103 CF3 103 was prepared in a nethod anal ogous to
Exanpl e 92, Step 1 using 102 in pl a&xaoipl®B3 Step 4: 0 HN 7- NH H2N 0 1)
O=C=NS2CI HN 0 1,4-dioxane C?"~ I\ - 0 Z 1:1 choxane/25% HCl 104 20
F3C CF3 F3C CF3 105 HN :

KA\ NN
AN
H CF;
10
Step 1:
é Ph
Ph .B<
o Q toluene (anhy.) (NH‘Ph
Ph o+ 1 N
N BB - B’O
98 H by o / 100
99
B-Me-4(S)

A flame-dried flask was charged with 98 (5.10 g, 20.1 mmol, 1.0 eq) and
anhydrous toluene (56 ml). This cloudy solution was heated up to 140~150 °C. 36
15 ml of dry toluene was azeotropically distilled through a Dean-Stark trap with an air
condenser. Another 36 mi of toluene was added. This azeotropical distillation was
repeated three times to ensure 98 was totally dry. After the third azotropical
distillation was done, another 36 ml of anhydrous toluene was added. The solution
was allowed to cool down toRT. 99 (1.90 ml, 13.5 mmol, 0.67 eq) was syringed in
20 within 5 min. White solid was formed at about 6 min after completion of the addition.
The reaction mixture was stirred at RT for 30 min, then 36 ml of toluene was distilled
off. Another 36 ml of dry toluene was added and distilled off again. The distillation
was repeated one more time, and 20 ml of 1.0 M of 100 (CBS catalyst B-Me-
4(S)solution in toluene) was prepared. The almost colorless solution can be used in
25 CBS reduction directly.
Step 2:
CF, CF,

CH,Cl,
+ BH;Me,S + 100 > EC
FaC -20°C 3 102

101 ©O 99% (94.6% ee)

OH



Ami no am de 104 (14.14 g, 32.55 mmol, 1 equiv.) (prepared in a simlar
procedure to that described in Exanple 92, substituting 103 in place of 92
in step AvQowmasotaken up in dry CH2CI 2 (120 m ). The sol pcT/@R00E831C00l ed
to -78C and chlorosul fonyl isocyanate (2.84 m, 32.55 mml, 1 equiv.) was
added. The reaction 25 was stirred & OC for 3 h and then concentrated to a
white solid. The solid was dissol v'eozi'n 1, 4-di oxane (120 m) and 3 N
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RT and st feaatignfselution was then concantiatedto give WHLE solkdol 88 SPB s Aigseler 20
m) vgs aﬁl\dejO_ (500" M Stentss MK, NY 8¢ HEZ0IMED,Of whs adedd oWl @t(B0°Cl ) . The

bi phasic so dtion was stirred for. 30 min. Al enmulsion f :
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purified byO8/p) slpowed Sdei%geaphy on a 2L fritted funnel, eluting with 1:1
Hex/ E‘}@A‘CS\%}?%I owed by 98:2 EtOAc to give 8.0 g of material, which still

cont ai ned f a less polar inpurity The solid was recrystallized from
hot MIBE (30 ml) t%%rovi de pure Exanple 93 (6.5 g, 79%. FAB M5 [ M+l |+

433.1 20 I%)é%rrpleQ OH = CF& Steep 1: o0~-- N HNO r~ rl
H3C=O
CF, 103
103 was prepared in a method analogous to Example 92, Step 1 using 102 in
place of 91.
Step 4:
0
7 NH
1) 0=C=NSO.CI "N ~o
1,4-dioxane ’/l
> O™
2) 1:1 dioxane/25% HCI
104 105
20 F3C CF3 F3C CF3

Amino amide 104 (14.14 g, 32.55 mmol, 1 equiv.) (prepared in a similar
procedure to that described in Example 92, substituting 103 in place of 92 in step 4 )
was taken up in dry CH,Cl, (120 ml). The solution was cooled to —78°C and
chlorosulfonyl isocyanate (2.84 ml, 32.55 mmol, 1 equiv.) was added. The reaction

25  was stirred at 0°C for 3 h and then concentrated to a white solid. The solid was
dissolved in 1,4-dioxane (120 ml) and 3 N aqueous HCI (120 ml), then stirred at 90°C
for 5 h, then at RT overnight. The solution was diluted with H,O (250 ml) and
extracted with EtOAc (3 x 400 ml). The combined organics were dried (Na,SO,), and
concentrated to a crude, white foam (15.80 g). the foam was purified by plug



O FI , 106 F3C CF3 104 (3.0 g, 6.63 mvl, 1 equiv.) (prepared

anal ogously to the procedure 25 described in a Exanple 92) was dissolved in
CH2Cl 2 (woirddooand cooled to OC. Et3N (2.78 m, 19.89 mealyso@3sgui v. )
fol l oned by triphosgene (787 ng, 2.65 mml, 0.4 equiv.) was added and the
solution was allowed to stir and marglto RT. Reaction was conplete after 2
h as determ ned by TLC. The react i o “Was quenched with sat. ag. NaHCO3

(100 M) and t I Thes: igal !
b1/ 44200 PemassEraieen o 868 Reditel Gy pRR L i*ﬁé’ﬁa@%%oﬂ%”;"%éms
concent r &3-8averluollectedeanst concentigded tpgiveinuse 195 Ei0citige &Worﬁé’%%t{l%ﬂﬂy,
el uting vg,lth 53?1 Cl2 to give 2.024 g (64% of 106. FAB M5 [M+1l]+ 479. 1.
Step 2: 5 ]].Og 919 ng, 1.92 mmol, 1 equiv.) was dissolved in dry THE (10
m) and $epled to 0OC. A 1 Msolution of LAHin Et20 (1.92 m, 1.92 mol, 1
$ﬂ3' \r/ gzic;/v?g i SAIg\M o 2@@592 angmdies eqhbvt)i was gdsfedttd) larzfmtkaeqmmaéd)witmm M, n.
. rne conpl e t . '

cool d 1 a6t Jia Taskarax woies jo JoC ARERPGIRRZ. T VoA din iy 1BE R nEBAES,
l(_| % m )a ?ﬂdm}l,fmaqmor)euamslewl;( 26déadl Mhe.reShikkardmihita slornyasasistised ab8° Gifeh1a M

an e r S I i hi h
2o (2 BB 3 SRIRT G Eotn W o2eE e Be AR, TERU LRI Mg o1
(50 ni), THMF exas addEsOap, camndn.c dhe selutionadas wagned todr L@edptiseeder f91n s .
218G L ogsan couon B SRR B e e e

% . Pr .
using a dM/wag@al) 0&%&%?‘29{1@@’%6- Wi 'ngi'g SQEQ'/OI% K ggvggtﬂ%@s@ﬁﬁﬁgm
f(l\)/Hrml)fE ng é[“ %ggéﬁogdﬁﬁéld wgs\lsill'él\sltdh/e;gilwﬂﬁg:r@ }Ki)\:7(ampro>5m(51e|98%dﬁ)0 miHRMBthe
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was prepaPée S ﬁa@dnéq%gqﬂ?%%%@gpgwgfs %E%Fr(r;g‘?de&{'té%t%ez&éﬁgqglﬁpggnd
mg of matEné abmbinechonganiosl wee washemhwitbl Q@ (RO dgisdidla-Bek). %8 gave the
UL S5°OMaIybld fo diyé 12 Bludt (P86 47 2Th8Idrudd fcefiBh wdd Wit diffled by RVE

[ M1] arnp . o
plug chromatography on a 2L fritted funnel, eluting with 1:1 Hex/EtOAc, followed by
98:2 EtOAc to give 8.0 g of material, which still contained 3% of a less polar impurity.
The solid was recrystallized from hot MTBE (30 ml) to provide pure Example 93 (6.5

g, 79%). FAB MS [M+1]" 433.1

20 Example 94
\N OH\ ? CF3
_.\\\ N
A XN
H CF;

Step 1:

106
F3C CF;

104 (3.0 g, 6.63 mmol, 1 equiv.) (prepared analogously to the procedure
25 described in a Example 92) was dissolved in CH,Cl, (100 ml) and cooled to 0°C. Et;N
(2.78 ml, 19.89 mmol, 3 equiv.) followed by triphosgene (787 mg, 2.65 mmol, 0.4
equiv.) was added and the solution was allowed to stir and warm to RT. Reaction
was complete after 2 h as determined by TLC. The reaction was quenched with sat.
aq. NaHCO; (100 ml) and the layers were separated. The organic layer was washed



NS- CF3 HCF3 25 F A 2:3 diastereoneric mxture of Exanples 94 and 95
(100 ng, 0.208 mmol, 1 equiv.) was dissolved in CH2C 2 (2 m) and treated
with NaS®¥3o(/2@02 ng, 0.416 mol, 2 equiv.). The suspensPOnUs@Es3sIleat ed
with concentrated HCl (4-5 drops) and stirred at RT. The reaction was
conplete after 30 mn as determ ned TLC. The 30 reaction m xture was
diluted with CH2CI 2 (40 ml), washed Wih sat. ag. NaHCG3 (30 WO 01/ 44200

PCT/ US00/ 33 .- - | ' NaSP4
concentr a?’ﬁﬁ?bj“Fﬁe@P trchg %Ir?%hdméz vva‘é?)grﬁ%lb? Fedtlr %gd(Bi ot agebgtﬁgﬁ%%tow?% th
el uting wputified by Hitage ahcometagraghy.Hiuting with Q%zﬁb'eémew@gép% @g(ﬁ@v)ﬁ ﬁ%ﬁa

1:1 m xtugg npsfieuogners. Electrospray MS [Mrl ]+ 511.1 5 Exanple 97 N
O=CF3 - ﬁo@ég[l F]A Z:B'di astereoneric m xture of Exanples 94 and 95 (100

my, 0.208StamP, 1 equiv.) was dissolved in CH30H (3 m), cooled to OC and
treategl with cepegoloaigd 9diGhmbn 1@1&%)@\@5 d@isopIodd i HhsTHMES 10aniatidt o RT

apaz ( 1660k Rsrad softbl o chr iREREE 9pdnl g2 I R s Res(5o”
g )E dri edloWiaasa¥d andrttie cohdiomt was stired la¢ 0E€fde 16ininurThe wwastipuwas ed by
| ot age chr. I : : t L 9 |
roduct abelBHI8EREHty PrbLRa Merd i e gl SFtat choltdtd g Bt Suder 3
chi ral cel mtpvesisiowly asidedi faflowledby $5% 2-MaPH Gaivd, and then meregyBuMtP (t R
= 6. 74gn ”)nll)_. 1@1_%%%6@%%@% dis5EEVEd Wiihl1 W HEI -kl el pemlvee8depdraled. e H
s

CF3 Ste : PHAL) 2 CF3  CF3 -
107 83% E@qqggu ayer w)as extracted witﬁ%’tg%c éz f%o“ﬁ) ggdﬁ:%’?gar% ay'g?ge ec%l) 63

combined, washed with water (50 ml), dried (Na,S0O,), and concentrated to give
crude product (914 mg). Biotage chromatography, eluting with 98:2
CH,CI,/CH,OH(NH,) gave a 3:2 mixture of diastereomers (798 mg) (87%). Prep

15  HPLC on 50 mg of product using a chiralcel OD column, eluting with 85:15 Hex/IPA
gave the title compound (fr = 6.4 min), a white powder (12.7 mg, 51%, 98% de).
HRMS [M+1]" 481.1362.

Example 95
OH

~ CF;

N \
SN
OAN o
H CF4

)

F
20 The title compound was prepared from 106 using the procedure of Example
94. Prep HPLC on 50 mg of material on chiralcel OD column, eluting with 85:15
Hex/IPA gave the title compound (fz = 8.2 min) as a clear oil (17.5 mg, 70%, 78% de).

HRMS [M+1]" 481.1362

Example 96
N _
~ S = CF;
,\\\\\
A X o
H CFs
25 F

A 2:3 diastereomeric mixture of Examples 94 and 95 (100 mg, 0.208 mmol, 1
equiv.) was dissolved in CH,Cl, (2 ml) and treated with NaSCH, (29.2 mg, 0.416
mmol, 2 equiv.). The suspension was treated with concentrated HCI (4-5 drops) and
stirred at RT. The reaction was complete after 30 min as determined by TLC. The
30 reaction mixture was diluted with CH,Cl, (40 mi), washed with sat. ag. NaHCO3 (30



20 A solution of K2CO8 (31.0 g, 187.5 nmol, 3 equiv.), K3Fe(CN6 (61.75 g,
187.5 mmol, 3 equiv.), (DHQ 2PHAL (2.44 g, 3.13 mml, 0.05 equiv.), and
K20s04. 2kR0 01/§42006 g, 3.13 mmol, 0.05 equiv.) in ~ BuOH H2BCT/U%00(38880 m ) was
stirred and cooled to OC. The suspension was treated with 107 (11.25 m,
62.5 mmol, 1 equiv.) and stirred at,0C for 3.5 h. The reaction m xture was
treated with Na2SG3 (95 g, 750 25 n"n% 12 equiv.) and warned to RT. The
bi phasi c a Y Wt h
D, B0t ) 4Hd BAUE RPAHBLTNAR00,) i GABRNSICAY Phe Wi sionet adsiy
m), dri eplur(ﬂmjzlss}iﬂ)qtagendhmamgtralam)ewllﬂwgawgﬁbI1Ibweg(éﬁticb% tthaivedhe titia4200
PCT/ US00/ I r I ORlebirBs MS
1, 2-di chlgo:?ﬁééﬂ @‘%ﬁg fgggqll@n&&? w'%tgge?ﬁﬂaﬁ te sol |mm H NVR
(cp3oD) dM+E75(1d1 0 = 56Hz, 2H), 4.85 (t, J =56 Hz, 1 H, 7.8 (s, 1
H, 7.9 (s, 2H). Step 2: Bu2SnO OBn EXmpieB7 F3C OH 108 CsF _ 78% 109 5
F3C A m xture of 108 (4.0 g, 14.6 mmpl, 1 equiv.) and dibutyltin oxide
(3.64 g, 14.6 nmol, 1 equiv.) in tojoene ($0 nm)cmas refluxed for 2 h
under a Dean Stark trap The soIN ifon was &o trated to obtain a white
solid. To this solid, CsF (4. 304\ “‘\’3‘20 nmo .94 equiv.) was added and
the m xture was drled in vacuo%ve’ﬂHnl Benzy él;E) bromde (3.0 M, 25.11
added and the reaction nixture

mmol, 1.72 equiv.) in dry DMF (60 m)
was stirred vigorously for 6 h. The solUthon was concentrat ed, taken up |n

water (4 x 10070y 5‘%@%%'&*%\%5@%@?%%&3@8#@6%‘? P8R CLoHang, G083k
was puri f ggdivt Maﬁdesalgedcmmmmm aghcoelad iondf Gaiartd @eateldeo(lﬂECQM@erltraIed

563, 0. O“Cr'fgﬁ %b\%??bo 0 k)1 2 R HariB et Sl SRl @ comagRodts é% '

mol ,10L. 1quueact)omm@<tu@o\@as diutedswith CdeCdol 100 Bh. washed W'tfbsajoaa

mol, 1 egdh M) and'thBrbrirdO(30 Miyades (N3,SORe afitdontentatedst The eclideomixture
was purified by Biotage chromatography, eluting with 3:2 EtOAc/Hex (2% NEt;) to
give a product as a 3:2 mixture of diastereomers. Isolation by prep HPLC on an
chiralcel OD column, eluting with 95:5 Hex/IPA gave the title compound ({r = 6.7 min)

15 (29 mg, 28%). HRMS [M+1]" 495.1419

Example 98
OH
g CFs4
‘\\\\ ~
oAy 0
H CF;
Step 1:
DHQ(PHAL), CF3
CFs K,0sO,
\/@\ K2CO3 HO 9 cF
. CFs KsFe(CN)g _ 3
107 83% HO 108
20 A solution of K,CO3 (31.0 g, 187.5 mmol, 3 equiv.), KsFe(CN)s (61.75 g, 187.5

mmol, 3 equiv.), (DHQ),PHAL (2.44 g, 3.13 mmol, 0.05 equiv.), and K;0s0,4*2H,;0
(1.16 g, 3.13 mmol, 0.05 equiv.) in '‘BUOH/H,0 1:1 (750 ml) was stirred and cooled to
0°C. The suspension was treated with 107 (11.25 ml, 62.5 mmol, 1 equiv.) and
stirred at 0°C for 3.5 h. The reaction mixture was treated with Na,SO; (95 g, 750

25 mmol, 12 equiv.) and warmed to RT. The biphasic solution was separated and the

aqueous layer was extracted with EtOAc (500 ml). Combined organic fractions were
washed with brine (200 ml), dried (Na,S0O,), and concentrated to a yellow solid. The



20 h, then cooled to OC. MOMBr (2.63 g, 21.06 nmmol, 1 equiv.) was added
dropwi se. The solution was warmed to RT and stirred for 1 h. The white
m xt ure wegof/ud20@red through a plug of celite and the fipPCT/@b@/3888

concentrated to give 110 (7.90 g, >95% as a pure, yellowoil. "H NWR
(CDCI3)6336(s 3H) 4.55 (s, 2H 7461(d 7.0 Hz 1 H, 4.75 (d, 6.6
Hz, H, 4.92 (t, J =4.8 Hz, 1 H), 6721731(m5|—|) 7.82 (s, 1 H, 25

7.83 (s, le D4 (RAPARIGIRG, 2.didfodtharid & givé 1083042
o 33”42%@2*%2@%9%%&09&?2% e A O

in CH2C 2 ﬁfm% & f4), 789 (s, brpquiv. ). The solution was warmed to RT
and sti rre "The reactlon m Xture was concentrated to a crude

br own 0|I§t;§21,2_(6.1 g, 93% which was used in the next step. 5 Step 5: The
title conpound was prepareBubSn@ net hod anal ogoug gé”Exarrpl e 92 using 111
in place of 92 for step 4. pﬁ&ep.%glre 99 N 0 F CF3 10 The product of

Exanpl e 92 (0.25g, 0.59 nmpkf 0 equi vFCwue %e@Hup in 4 nm dry DMF and
cooled to 0 Cin a M08 bath—aH-#60% di spesibn in mneral oil) (0.0179g,
0.59 mml, 1.0 equiv.) was atiféd to the reacllion rjggure, the solution was
warmed-to RT and stirred for 45 mn. CH31 (RC053 m, 0.66 mmol, 1.1 equiv.)

%
dded and t
ﬁz me)‘m teor 23 ﬁ\rg%a? % {H#@quEmci‘Hex;ﬁ%qu’ )@_rrwde)\ﬁﬁutwlﬂ%&c?e-r@%‘{ ga%leon
conpl eti Ommdsiemceaw\a}sm tpluanen@® m) was-EBuges fen? ), undes #PeanrStattetap. The

t t d
n on vaco ok RRSt e gl ol oo g g
2

t1on using Blotae r omat
Hexane/ Et maeolgA\R4 www).waSea@dﬁﬁbanﬁéh? U“’itﬂ"?%W@é(Jé)r Peda%SYa[qyplo\ﬁeLnlg
Exanp{@ 10Rmibk®@3.0\Nmi, 25:91 mmol, 1.72 equiv.) in dry DMF (60 ml) was added and the
reaction mixture was stirred vigorously for 6 h. The solution was concentrated, taken
up in EtOAc (200 ml) and the solid filtered off. The organics were extracted with water
(4 x 100 ml), dried (Na,SO,), and concentrated. The crude product was purified by
Biotage chromatography eluting with 9:1 Hex/EtOAc — 4:1 Hex/EtOAc to give 109
15 (4.15 g, 78%) as a pale yellow oil. FAB MS [M+1]" 363.0.

Step 3:

BnO

1) NaH P
FiC
108 MOMBr _ Fs o~ Yo
110
F3C

NaH (834 mg, 20.85 mmol, 1.1 equiv.) was added to a stirred solution of 109
(6.90 g, 18.95 mmol, 1 equiv.) in THF (20 ml) under N». The mixture was stirred for 1
20 h, then cooled to 0°C. MOMBr (2.63 g, 21.06 mmol, 1 equiv.) was added dropwise.
The solution was warmed to RT and stirred for 1 h. The white mixture was filtered
through a plug of celite and the filtrate was concentrated to give 110 (7.90 g, >95%)
as a pure, yellow oil. '"H NMR (CDCl,) & 3.36 (s, 3H), 4.55 (s, 2H), 4.61 (d, 7.0 Hz,
1H), 4.75 (d, 6.6 Hz, 1H), 4.92 (t, J = 4.8 Hz, 1H), 7.21-7.31 (m, 5H), 7.82 (s, 1H),
25 7.83 (s, 2H).
Step 4:

1) 1 M BBr, BnO
in CH,Cl, FsC o e

110

111
FaC



F F3C CF3 The title conpound was prepared using a procedure simlar to
Exanpl e 99 using the product of Exanple 2B in place of Exanple 92. M

[ MH1] +45Wao1/48@npl e 101 O N-/< -~O 25 F3C CF3 WO 01/ BdP@800/33831

PCT/ US00/ 33831 -78 The title corrpound was prepared using a procedure
simlar to Exanple 99 using ethyl le de in place of CH3l to give the
title conpound. M5 [ M+l]+of crude 447.1. Exanple 102 HN 5 F F3C CF3 Step

oo 0528\%%@3?%% H%q?sgl%ﬁ%gfljo 545, F@E%‘Fn 376%&@ Qn@H;%ﬂ , 015
wer e conbnﬂ)sﬂasmddeﬂlagaolptl@@%gé\ﬂlﬂﬁfb"’é@fh\z @ﬁm*. bﬁétmmroi beﬁ'é' ﬂj'e) 10
was_heat ed fﬂl‘ilog!Qtﬁa Cvaaﬁ‘E?glf’o BT Msﬁﬁ‘ég f&h@ht SIS bR MigtureWdgased to 180

C. The boid and Ih
pr oduct W&QnCQI’Ft@i?@do\ﬁl QfHdQ:IhSQW‘(‘N t9r gﬁﬁé@’“'?hé"%ﬁf'@n Er’lﬁi‘g step
solutimn. g 5mass gradual Iy di ssol ved using 10 (40-50 n1) portions with

soni cati on eac . The resultin id solutio I .
concent r at ed. Ehi' Q\%lémfﬂ@ﬁ pdgggr(ﬂcfl%aigeﬁhﬁ eﬁ'{%ﬁ&oﬁ"fsq t%)?érﬁg'ea%@ using
concent r ayed ih @latevef 9for syep how solid 112 (6.2 g, >95% . Step 2: HO

Li BH4, TMsCl H2N 112 THE 113 Example 99 _

\N/<

\\\ JE:L

10 The product of Example 92 (0.259, 0.59 mmol, 1.0 equiv.) was taken up in 4
m! dry DMF and cooled to 0 °C in a ice bath. NaH (60% dispersion in mineral oil)
(0.0179g, 0.59 mmol, 1.0 equiv.) was added to the reaction mixture, the solution was
warmed to RT and stirred for 45 min. CH,l (0.053 ml, 0.66 mmol, 1.1 equiv.) was
added and reaction mixture was stirred at RT over night. The reaction was monitored

15 by TLC in 4/1 EtOAc/Hexane. The reaction did not go to completion, hence was
quenched with H,O (3x15ml). The mixture was extracted with EtOAc (2x15 ml) dried

(Na,S0,), concentrated and dried on high vacuum. Purification using Biotage
chromatography with 60/40 Hexane/EtOAc gave the title compound (0.127g, 50%).
MS [M+1]"433.1.

20 Example 100
O

~ QH/
S o)
oA

FsC CFy
The title compound was prepared using a procedure similar to Example 99
using the product of Example 2B in place of Example 92. MS [M+1]"451.1.

Example 101
O

/\N/<

\\\ JE:L

F

25



F F3C CF3 A solution of LiBH4 (0.01 g, 0.46 nmmol, 2.0 eqiv) was treated
with TMsCl (0.115 m, 0.91 mmol, 4.0 eqgiv). After 5 mn, 112 (0.1 g, 0.227
mrol , 1.Wosquiwo) was 20 added as a powder and the m xt woa/usas/3ssBirred for
18 h. It was nonitored by TLC .70:10: 20 (Et QAc: Et3N: CH3OH). Upon

conpl etion, the reaction was quench with 5m CH3OH and stirred for
another 1 h. Purification by Biotage~in 97:3 CH2Cl2 / CH3OH (NH3) gave the

duct 113 65,. 67 9 ’ sl Ut i : ob48
ol 1.0 equi UF 19 epprElot i atpete (G Abi@Rals phjads Bislp O o0y
ani ne (0.u¥iy ethyl Ldddelimplece of GH-ttupive)the ditle spsrpasnpdndiGMrzHoef crude
PCT/ USOO/%B%l -79 triphosgene (0.0176 g, 0.059 mol, 0.4 equiv.). The

reaction mxture was stirred at RT Eor 10 m p Monitoring by TLC 2/1
Hexane/ Et OAc showed reaction conpl et npl crude product was purified
usi ng Bi otage chromatography, el utQsgaith 98/2 CH2CI2 / CH3OH to give the
title conpound as a white foam (0.5 L 86 %9. M5 5 [M1 ]+ 452. Exanple
103 _ H3CS O-NCF3 HN O CF3 Ste 0 b\ 40\SCH3 H3CS N 104 OCN O O
25% HCl CF3 di oxane 114 F3C 10 T, s4tltipn of 104 (0.225 g, 0.518 nmol)
in CH2CI2 (3 m) was added 2- net hi oph i socyanate and the resulting
solution was stirred for 12 h. Th sol ven renoved and the residue
treatgd with di oxane/25% HCl (4 m, 2:1.FCv/v) Chand heated at 90C

over ni ghté.sgéf{.er cooling to RT, the solution was diluted with EtOAc and
wat er an | ayers separated. The aquegus |ayer was extracted with 15

Et OAc three tinmes. The conbi ned organic | s were washed with hal f
saturated NaHCOB sol ut BafOlhg brine, Hil¥igd over MySO4, filtered and

concentrated. Flashf4c oga oTe phy dée 1TV"'(0. 265 g, 95%.
El ectrospray M5 [ Mtl] + 5% ) 1 112
F FsC CF,
74 (6.0 g, 13.7 mmol, 1.0 eqv), Ba(OH), (20.8 g, 65.9 mmol, 4.8 equiv.) and
H,O (50 ml) were combined in a high pressure bomb equipped with a stirring bar. It

10 was heated at 165 °C for 64 h, and then the temperature was increased to 180 °C.

The bomb was heated for another 3 days, then cooled, and the crude product was
treated with CH,OH (NHs) to transfer the hardened crude to solution. The mass

gradually dissolved using 10 (40-50 ml) portions with sonication each time. The
resulting turbid solution was filtered and concentrated. The crude was then dissolved
15 in ether, filtered and concentrated to give pale yellow solid 112 (6.2 g, >95%).

Step 2:

HO
H,N

LiBH4, TMSCI

1 12 O ‘\\\\

JE:L 113
FsC CF,4
A solution of LiBH, (0.01 g, 0.46 mmol, 2.0 eqiv) was treated with TMSCI

(0.115 mi, 0.861 mmol, 4.0 eqiv). After 5 min, 112 (0.1g, 0.227 mmol, 1.0 equiv.) was

20 added as a powder and the mixture was stirred for 18 h. It was monitored by TLC
170:10:20 (EtOAc: Et;N:CH3;OH). Upon completion, the reaction was quenched with
5ml CH;OH and stirred for another 1 h. Purification by Biotage in 97:3 CH,Cl, /
CH,OH (NHs) gave the product 113 (0.65 g, 67 %).
Step 3:

25 A solution of 113 (0.63 g, 0.148 mmol, 1.0 equiv) in dry CH,Cl, (4ml) was
treated with diisopropyl ethyl amine (0.077 mi, 0.444 mmol, 3.0 equiv.) followed by

-
THF

F



Step 2: To solid AICI3 (346.7 ng, 2.6 nmml) at 0 C under N2 was added
LiAlH4 (2.03 20 m, 1 Min Et20, 2.03 nmmol). The resulting suspension was
stirred fwooot@200n, then a solution of 114 (320 ny ) in FeEUSA®B3R) was
cannul ated into the hydride suspension dropwi se. After 5 min, the solution
was allowed to warmto 23 C and sti_r?gql for 2 h. The reaction m xture was
cool eddto 0C, quenched with 10 ml saturated sodi um potassiumtartrate,
stirred atg; r bi tWeshe : WPss stirddd ahe
or gani c Ilg%' er s@/&é%&@?&%@%gﬁﬁag"@crikfigggﬁi}\'/er N}éggc?il?n?ﬁﬁ%ed a?uliir .
concent r aRddfor 30epire Menieriag byd Lecz/ 1UdexaneyEAQAC SowedisaGiPd GOBIP IeRN.
crude hydnagy8a ptédubt WaPprifidd GiRgHotagerdhroratodraphy esluting With 98/2

: . d

triethylsi 5 f.oll.0 0 dit.ion_ of .TFEA_ (O 0 h&red
over ni ght d'%?ﬁ?({ ﬁE‘POH%’aQ'gﬁ tw\’\'ﬁﬂe ?é@%&"‘ég’% ?dv\{hltgnf’é‘aé} ﬁor;g%g%or/")ztl\hlé The

m xturge wig+epraicant rated, then re-dissolved in CH2CI2 and stirred with
solid K2CO8 for 2 h. The solution Wa%xg |Jet1%r3ed and concentrated. Flash
chromat ography afforded the title urea. i€ ospray Ms [ M+1]+ 555. 1.
Exanpl es 104- 111 The fol |l ow ng exanpl ed’ epared in a simlar fashion
to Exanple 103 wusing the appropriate igocyearrate: // RS O--- NCF3 HNO
CF3 10 Example RS M5 [ M+l]+ 104 #--~- 539.1 Cfe5 545.1 ~ F 106 F/ \
527.1 107 Owve 539.1 108 E/ 537.1 10H 589. 10 Owe. 569.1 Ow 111
528.1 N Exanples 112-113

CF;,
Step 1
0 SC
HN Hj
HsCS ‘ J(N@
104 OCN‘@ No 0
25% HCI
CF
dioxane —b * 114
FsC
10 To a solution of 104 (0.225 g, 0.518 mmol) in CH,CI, (3 ml) was added 2-

methylthiophenylisocyanate and the resulting solution was stirred for 12 h. The
solvent was removed and the residue treated with dioxane/25% HCI (4 ml, 2:1, v/v)
and heated at 90°C overnight. After cooling to RT, the solution was diluted with
EtOAc and water and the layers separated. The aqueous layer was extracted with
15 EtOAc three times. The combined organic layers were washed with half saturated
NaHCO, solution and brine, dried over MgSQy,, filtered and concentrated. Flash
chromatography afforded 114 (0.265 g, 95%). Electrospray MS [M+1]" 569.1

Step 2:
To solid AICI; (346.7 mg, 2.6 mmol) at 0° C under N, was added LiAlH, (2.03

20 ml, 1Min Et,0, 2.03 mmol). The resulting suspension was stirred for 10 min, then a
solution of 114 (320 mg ) in THF (19 ml) was cannulated into the hydride suspension
dropwise. After 5 min, the solution was allowed to warm to 23 °C and stirred for 2 h.
The reaction mixture was cooled to 0°C, quenched with 10 m! saturated sodium
potassium tartrate, stirred at 23 °C for 2 h, then patitioned between water and EtOAc.

25 The organic layer was washed with brine, dried over MgSOs,, filtered and
concentrated.

Step 3



~~ N CH CF3 Or
PCT/ US00/ 33831

,\OHCF3 HN OHN.
-81 Step 1: O- NO CF3 HN O 104 10- / \

,~ CF3 CF3 Ex.

112 Ex.

113 WO 01/ 44200
CF3 115

104 (1. 26v@o1/24280 ol ) was dissolved in CH2CI 2 (58 m) atPOT/Gso0i33B3towed by

addition of Et3N (1.2 ml,
added in 5 one portion.
stirred for 2 h. The
HCl (aq.), half

Na2SM4,

8.7 mmol ).
The sol uti
reacti on was t

i1t or 230l Fne SRR

Tri phosgene ( 0. 35g,
was allowed to warmto 23 C and
en diluted with EtQAc,
(A GRsRE D CH

er reduce

Press

e (@rrhgfdvékvt%ated

1.13 mml) was
washed with 5%

resi due was

puri fi ed with thictbilsianal (5 o) fotomest apa;idttlong:fxir&A (L0157§ misjiregbogernight.st ep
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Exanplses ﬁiﬂé}eé Bhdi®nERatrhRld. oMaBs cexawBtRFapey affprdepaheditieruraasitietwospray
fashlonto nﬁéﬁﬁj steps 1-2, omtting step 3 and using the
approprlaM§ MHHy e R5 1 Oz~- NOH CF3 HN O CF3 Exanple R5 MBS

[Mr1] + 114 --( rOwve 555.1 115 561.1 Hezambes 104691117 20 The fol | owi ng

o apar o Exapl LS TAH0 BeAnpieS YRte (F2BpR0LNG BHRE iy to ERaRfpie 485 ©

hydr oxyuresisg the apprapriste isogycamateds: WO 01/ 44200 PCT/ US00/ 33831

R5
HN
’////
10
Example - MS [M+1]"
104 :g——<:j>—oMe 539.1
105 | 545.1
i
f £ ’
106 ¢ 527 .1
! g -
107 O%i 539.1 '
108 Ei: ' 5371 |
g . ——— —— —
109 | ove 539.1
§—C> - .
110 e 569.1
?—@—OMe
M1 Sy 528.1
l b _N i

Examples 112-113
| |

O-NWoH  CF:
HN—/ O HN—/ O
l/// CF3 "l/// CF
3

Ex. 112 Ex. 113




-82- -51 Oz~_ NSCH3 CF3 HN ,~~i// \ | CF3 Exanple R5 M5 [Mtll 116 Me
493.1 117 591.1 | ~ | F Exanples 118-119 _ N OCH3 CF3 Or N A\HOCH3 CF3
HN O | HNO®1/44200~ CF3 CF Ex. 118 Ex. 119 To the al cohol pamaiswo/a3sai
Exanpl es 112 and 113 was added saturated dry HCI 5 in CH3OH (5 ml,
precooled to -20 C). The solution s stirred at 23 Cfor 2 h, then
poured into 10% Na2CO3 (25 ml). The~aqueous | ayer was extracted with Et OAc
(3 X 30#31%..The conbi ned organic |ayer was washed with brine, dried over
Na2SO4, #Pdred and concentrated under reduced pressure. Flash

chromat ography afforded an
m xture was then separat <
(95:5) Hexane/i PA. Electrp
O~ NCE3,HNO "/Li/ \ |
mml ) in 2Cl 2 was adde
suspension was stirred vi

nseparabl e m xture of two nethyl ethers. The
010 HRERZ using Chiral pak QD eluted with

ray &b (+1]+ 477.1 Exanple 120 _ ¢, H3COS
g/ tion of Exanple 103 (170 ng, 0.306
lid 45 Oxofié (1.14g, 17.4 nmol), the resulting
: ously f 20 h, then quenched with saturated
NaHCO3 sol ution and extracted with ?

oo s St civeoiet Gt ChBR ) BN B

SU 22388 ag'gﬁt_}dni & & Ngww,cbjﬁw%l r o hgMBe(9d5g; H73.MmbRavas added in WO
US007 33831 -'83- H3 .

5 one portion. The solution'was allowéd to warm to 23 °C and stirred for 2 h. The

reaction was then diluted with EtOAc, washed with 5% HCl(aq.), half saturated

NaHCO, solution and brine, then dried over Na,SOy, filtered, and concentrated under

reduced pressure. The residue was purified by flash column chromatography to give

115 (1.31g, 98%).

10 Step 2:

Using a procedure similar to Example 94, step 2, a mixture of Examples 112
and 113 was prepared. Separation by silica gel chromatography using gradient'of
hexane to EtOAc/NEt; 9:1:provided the title compounds.

Examples 114-115
15 The following examples were prepared in a similar fashion to Example 103,

steps 1-2, omitting step 3 and using the appropriate isocycanate:

561.1
§

Examples 116-117
20 The following examples were prepared in a similar fashion to Example 96,
using 116 to prepare Example 116 and Example 115 to prepare Example 117 in
place of hydroxyureas from Examples 94 and 95:

Example | R® MS [M+1]*
14 | 4 Home | 5551
F
115 |

|
|




P O NCF3 HN OCF3 To a solution of Exanple 120 in CH2Cl 2 was added

m CPBA and the resulting solution was stirred for 30 h, then quenched with
NaHCO3 sovovi/enoand extracted with EtOAc. The organi c | aper/gseasesmashed
with brine, dried over Na2SO4 and 5 concentrated. Flash chronat ography
afforded the title conmpound. Electr ray M5 [M+l]+ 587.1. Exanple 122 _
FCN O To NCF3 Oy //~/ | CF3 Exatfple 92 (0.150 g, 0.36 nml), CsF
(0.109 g, 0.72 mmol) in DWMF (3.5 10 pi) at OC and NaH 0.018 g (60%in
mneral oil) was added. After stirriRg for 10 mn

2,5-di fl uorobenzonitrile (0.0587 [\ 03‘57@8‘_| was added in small
portions. The solution was all owed tg~war 3 C and was stirred
overnight. The reaction- was que d,\QP h urated NH4Cl sol uti on,
extracted with Et OAc, and the conhifed ” oggalii cCFayer was washed with water
and brine, dried over Na2SO™4 and € entr ted. 15 Fl ash chronat ogr aphy
afforded the title conmpeund—<{0-051G —26%—FHrectros d1y+|\/5 [ MF1] + 538. 1.
Exanple 123 = S2CH3 |[1Exa NCF3 | RN O/ J A procedure sinilar
to Exanple 122, 4- F-phenylﬂr@t hyI sulfonmé/vas used igp3.20 |pl ace of

2, 5-di fl uorobenzonitrif c LU obtarnthefgTtie conp El ectrospray MS

[ Mt1] + 573. 1. Exanpl € V\zD 01/ 4420p—RCT/ USOO/%%S}A -84- ~N N CF3

I's

i £
Examples 118-119 _
l |

N
O™\ 40CH;  CF3 O-MwocH,  CFs
HN—/ /0 HN o)
I/ "l
7/ CF3 //// CF3
Ex. 118 Ex. 119

To the alcohol mixture of Examples 112 and 113 was added saturated dry HCI

5 in CH,OH (5 ml, precooled to —20 ° C). The solution was stirred at 23 °C for 2 h, then
poured into 10% Na,CO, (25 ml). The aqueous layer was extracted with EtOAc (3 X
30 ml). The combined organic layer was washed with brine, dried over Na,SO,,
filtered and concentrated under reduced pressure. Flash chromatography afforded
an inseparable mixture of two methyl ethers. The mixture was then separated.on

10  HPLC using Chiralpak OD eluted with (95:5) Hexane/iPA. Electrospray MS [M+1]"
477 1
Example 120 _

H3cos’(:f
o™ oFy
HN—/ O
K2 CF5

To a solution of Example 103 (170 mg, 0.306 mmol) in CH,Cl, was added solid

15  Oxone (1.14g, 17.4 mmol), the resulting suspension was stirred vigorously for 20 h,
then quenched with saturated NaHCO; solution and extracted with EtOAc. The
organic layers were washed with brine, dried over Na,SO, and concentrated. Flash
chromatography afforded the title compound. Electrospray MS [M+1]" 571.1

Example 121



HN O / CF3 In a procedure simlar to Exanple 122, 2-F-pyridi ne was used
in place of 2,5- difluorobenzonitrile and Exanple 1 was used in place of
Exanpl e @@ tig4mbt ain the title conmpound. El ectrospray MpdTNBshp/338496.1 5
Exanple 125  N+,0- Oz r NCF3 HNOi CF3 In a procedure simlar to

Exanpl e 122, 2-F-pyridine was used iga place of 2,5- difluorobenzonitrile in
step 1, followed by a procedure sinltar to that used in Exanple 121 for
the oxidation to the N-oxide to obtaipn the title conmpound. El ectrospray M
10 [ M+1]" 512.1. Exanples 126-127 _ i 3i CF3 HO~~ H NH OH NH HN CF3
HN CF3 \ 0 Ex. 126 0 Ex. 127 HC&ST1] O ®a\\\ iCF3 O OCNH2C & OCH3 N NH
CF3 97 O 116 OCH3 15 A m xture of antoin
procedures simlar to Exanple 61, step 6) (5.
and p- net hoxybenzyl i socyanate (2.5 . 7/
di oxane (20 m) was stirred at RT f 31, 8R;aqueous HC (20 m) was
added and the m xture stirred at 9 for T4 h. The m xture was poured

into 250 m Et OAc and washed with HZO (2 x 125 m ). Th ani.c | ayer, .was
20 dried over EmBy@iwien oismpler12Q @réh’z%hd"’%ﬂ@@?ﬁ ﬂ?x%é’?éﬁg@”eitl)%f sylting of

the crudeggisieihs slifBd O30 H, eV uEldHedSHih IR O, sBhutioBt & xtracted with
EtOAc. The organic layers were washed with brine, dried over Na,SO, and
5 concentrated. Flash chromatography afforded the title compound. Electrospray MS
[M+1]" 587.1.

repared from 97 using
&, 11.6 mml, 1 equiv.),
|, 1.5 equiv.) in dry

Example 122 _

o™ OF
HN/ O
K CF

To Example 92 (0.150 g, 0.36 mmol), CsF (0.109 g, 0.72 mmol) in DMF (3.5
10 ml) at 0°C and NaH 0.018 g (60% in mineral oil) was added. After stirring for 10 min,
2.5-difluorobenzonitrile (0.0587 g, 0.0378 mmol) was added in small portions. The
solution was allowed to warm to 23 °C and was stirred overnight. The reaction was
quenched with saturated NH,CI solution, extracted with EtOAc, and the combined
organic layer was washed with water and brine, dried over Na,SO, and concentrated.
15  Flash chromatography afforded the title compound (0.051g, 26%). Electrospray MS
[M+1]" 538.1.

3

Example 123 _
SO,CH,4

o™ OFy
HN—~/ O
! CF

In a procedure similar to Example 122, 4-F-phenylmethyisulfone was used in
20 place of 2,5-difluorobenzonitrile to obtain the title compound. Electrospray MS M+1]"
573.1.

3

Example 124 _



~i CFCFR3 HO,,"\\\\ i | 3 HOB/ LIAIH4/AICI3 \\ H116 H~ NHO~ NH OO
C 225hNOCFR3 + NOCF3 117a - 117b OCH3 OCH3 LIiAIH4 (35 m of 1 M
soluti onwaortdrzesr, 35 nmmol, 3 equiv.) was added sl ow y torPCRUSHR3EEH. 3 g,
47.06 mmol, 4 equiv.) at 0C, and stirred for 10 mn, then a solution of 5
116 (6.5 g, 11.76 mol, 1 equiv.) in Elry THE (70 m) was carefully added.
After stirring at 23 Cfor 2.5 h, t’h% m xture was cool ed to 0C, quenched
slowy with 30 mM saturated aqueous _sodi um potassiumtartarate and stirred
for 14 h at 23 C. The mxture was cl\li/hmlted with water (100 m), and
extracted with EtOQAc (2 x 200 m). The organic |ayers were dried over
anhydrous Na2SO4, filtered and copgem rat ed. (1393 Purification using 400 mi
silica and eluting with 2/1 hexane/lEt QAc proy{ded 4.62 g of the product as
white solid. Step 3: To a suspensi'Qh PL7q7h] (4.62 g, 8.33 mmol, 1
equiv.) in CH3CNwater (150 m, 253 ‘asCagded ceric amoni um
nitrate (18.27 g, 33.33 nmmol, 4 eq¥A.). 15 After stirring at 23 Cfor 1

h, dt P'el {“ xt gr ?hﬂ‘@%rﬁ@éﬂtﬁ@_éir‘%lg}%@@x%p@ Q"Z}Q-Eﬁﬂlriﬂiﬂéﬁ?@{@b@d?ﬁ%cd\bﬂm
an iltere rough a fri e, organi c er, was_.i_sol ate

| ayer was diﬂé‘@ﬁ%’%ﬁ%%”ﬁ”ﬁ@&i!zﬁ”w%égf"?ﬁ )’s%(%‘ Plﬁge@ér%meg’?gtgnq%éaﬁgﬁgﬁgé
were dri edompgunanmebtr@spréyaﬂlm#ﬂf KUB6ried and concentrated. Purification

using the Biotage silica gel system el ug’ gg ﬂ% t1r}51/ 1 hexane/ Et OAc, 1 L,

foll owed by 5% 20 CH3OH Et QAc, 1 L,{izi t he product as a
[T

m xture of two isomers. HPLC separdfrpn on chiral pak AD columm, eluting
with (90/10) hexane/l PA m xture gave xa8npl e 127 FAB, (Mrl) = 435.0, and
Exanpl e 126, FAB, (M) = 435.0. E&» es 128- £29 _ i CF3 \ i - CF3 HOB/
H NHOHO\ HNCF3 HN NH CF3 0 28 0 Ex. 129 25 Step 1: A mixture
of 105 (0.976 g, 2.19 mol, 1 equifN W, KB4 (. 453 g, 3.28 mmol, 1.5
equiv.) in dry DMF (10 mM) was sti d 4t RTfOEF30 nin. p- Met hoxy- benzyl
chloride (0.34 m, 2.5 muol, 1.15 uiv.) was added at once and the

resul ting nixtysg WasedSlel diffilr & EXaRpleo124D-F-pyilingrivgsWisediapladeeof pGur ed
into Et OAc f150 m’) and

diffuorobenzonitrile in step 1, followed by a procedure similar to that used in Example
121 for the oxidation to the N-oxide to obtain the title compound. Electrospray MS

10 [M+1]" 512.1.

Examples 126-127

HO "“\\\\\ CF3 HO// ‘.\\\\\\\ /\QCFS
8\. 'S \ o)
H\W NH o H NH
HN \< CF,
@]

HN - CF3
© Ex. 126 Ex. 127
Step 1:
o) i ‘\\\\\\ CF3
6]
NH
OCNH20—®—OCH3 N oF,
97 > ')
116
OCH,4
15 A mixture of hydantoin (prepared from 97 using procedures similar to Example

61, step 6) (5.0 g, 11.6 mmol, 1 equiv.), and p-methoxybenzylisocyanate (2.5 ml, 17.4

mmol, 1.5 equiv.) in dry dioxane (20 ml) was stirred at RT for 3 h, then 3N aqueous

HCI (20 ml) was added and the mixture stirred at 90 °C for 14 h. The mixture was

poured into 250 ml EtOAc and washed with H,O (2 x 125 ml). The organic layer was
20 dried over anhydrous Na,SQ,, filtered and concentrated to give 6.5 g of the crude

racemic 116.



30 washed with H2O (3 x 100 m) and saturated aq. Nad (100 ml). The

organi c layer WO 01/44200 PCT/US00/33831 -86 was dried over Na2SO4,
filteredveodveancentrated to give 1.27 g of the crude proBOTAUSO0/I3BIMAs used
in the next step without further purification. Step 2: The product of step
1 was converted to Exanples 128 and 9 using 5 procedures simlar to
Exanpl es 126 and 127, steps 2-3, using LAH in place of LAHAICI3 in step 2
to providg, 0.14 g of the products, obtained as m xture of two isoners.

HPLC sep n on chiral pak colum using (85/1 hexane/ | PA m xture
gave 80 ng (29%yield) of Exafpbe 129, FAB, F%XIVH ) 2 .and 30 my.(11%

yi el d) of Exarrpl e 128 FABHOQF )m\mg Hpr.e 30‘ u NH FY N CF3
F O Step Pét#u%@m Dy’ Hl 0C H 68% O - O

118 H To a soFb 0 'Exa
DVF (0.5 m) 1 %’oglﬁl to O

was added slowly. The mxtu was warned to RT, 8§ red for 30 mn, and
poured into 5 g ice. The res

_ ant, mMfaire was potreg.into WEkr (100 )
and extracted with Et OAc (100 n“)~"“The organic |ayer Wes separ at ed, washed
wi th sat ur at edLixH, k&&ml o1 1XM 500utidn) in etherdSovatol, &ehyitrouas Redsdsiamy to

hox! Ef QAR (P-£25 11706 RS ef av, LBt 9*"(%% ik ““?3 %&*2‘;‘9@&

M5 (M$l) 468 .(8.5 GtEp7€ mmawamnvoerag@mi HEF(7 mB vas ¢arqftt|ky| Ber NH o

81% SY N gzﬁmg;]a% 23 °C for 2.5 h, the mixture was cooled to 0°C, quenched slowly wnth 30 mi
saturated aqueous sodium potassium tartarate and stirred for 14 h at 23 °C. The
mixture was diluted with water (100 ml), and extracted with EtOAc (2 x 200 ml). The
organic layers were dried over anhydrous Na,SO,, filtered and concentrated.

10  Purification using 400 ml silica and eluting with 2/1 hexane/EtOAc provided 4.62 g of
the product as white solid.

Step 3:
To a suspension of 117alb (4.62 g, 8.33 mmol, 1 equiv.) in CH,CN/water (150
ml, 2:1) at RT was added ceric ammonium nitrate (18.27 g, 33.33 mmol, 4 equiv.).

15  After stirring at 23 °C for 1 h, the mixture was poured into 300 mi EtOAc/ 150 mi
saturated aq. NaHCO; and filtered through a frit. The organic layer was isolated, the
aqueous layer was washed with EtOAc (1 x 300 ml) and the combined organic layers
were dried over anhydrous Na,SO,, filtered and concentrated. Purification using the

INe @3 (0.1 @F40.23

Ol 1OeqU|G,F3) in dr
OCl 3 (0.024 \\< y

5@ mmol, 1.1 equiv.)

Biotage silica gel system, eluting with 1/1 hexane/EtOAc, 1 L, followed by 5%

20 CH,OH/EtOAc, 1L, provided 2.0 g of the product as a mixture of two isomers. HPLC
separation on chiralpak AD column, eluting with (90/10) hexane/IPA mixture gave
Example 127 FAB, (M*") = 435.0, and Example 126, FAB, (M*"y = 435.0.

Examples 128-129 _

HO, UL /\Q’CF3 HO,, i‘.n\\\\\ /?\Q/CF3

H\l\-;N' NH © H NH
~ CF4 HN\< CF4

0 Ex 128 0 Ex. 129

25 Step 1:
A mixture of 105 (0.976 g, 2.19 mmol, 1 equiv.), K,CO3 (0.453 g, 3.28 mmol, 1.5
equiv.) in dry DMF (10 ml) was stirred at RT for 30 min. p-Methoxy-benzyl! chloride
(0.34 ml, 2.5 mmol, 1.15 equiv.) was added at once and the resulting mixture was
stirred at 23°C for 14 h. The mixture was then poured into EtOAc (150 ml) and

30 washed with H,0 (3 x 100 ml) and saturated aq. NaCl (100 ml). The organic layer



H 118 (0.1 g, 0.22 mmol, 1.0 equiv.) and Lawesson's reagent (0.044 g, 0.108
25 mmol, 0.5 equiv.) in toluene (1 mM) were heated at 80 C for 0.5 h. The
sol vent wasi14euepor ated and the residue purified by Bi ot @aga/usenossat ogr aphy
using 15% Et OAc/ hexane to obtain 119 as a yellow foam 0.085g (81 %
yield). Step 3: WO 01/44200 PCT/ USO(%633831 -87 119 (0.3 g, 0.626 mmol, 1.0
equiv.) was taken up in CH2CI2 (3 m%”at RT. DAST (0.17 m, 1.25 muol, 2.0

equiv.) was added sl ow th ' j L '
Faact on e daPE e Beiohetaird e o tafeotd GF A 27 STt cRidy Bitducl 12
was pour gewiastuzeslah ihanesit sigp Wakit@durtheopunificatind. CH2Cl 2 (100 m) 5 added.

The organ:i?\t% If_lyer was separated, dried over anhydrous Na2SO4, filtered and
concent r at&8.< The resi due was purified by Bi otage chraomat Egph}/ using 4/1
hex/ Et OAc t o cbheaproduet of stepeT Wmerted.tewagnq@wo?&i%](ﬁ? <IBNAM ) =

e EEAS T P i 3 s 20, e et
! or .
was pr eparRid/AIE et $18R g I PREIGEM: 1 -0 9 e Progy ”Bé?ai@%d E{Egﬁx{yréﬁgtﬁﬁlgpognd
l7JZI Iﬂg 2[5 qg?ﬁfé?ﬁstiLm é@{)&l\r’eﬂohfmsmiialpewamptcﬂummsiwmyd5)5héxam¢/lf'g°\ amixfuse
e . b C I ;

434, 1. eoampd meERhyyieil) SEERGHRE 55, INBDRN 245 28 BORNEI N I LY
1. 465 moExarhpR €281FAB), (MLdwkeEE2dn' s reagent (0.81 g, 2.04 mmol, 1.37

and toluene (12 m) were heaggghale $30C for 1.5 h, then 20 cool ed

equi \,
to R‘f] and concentrated. The residueyas purified by silica gel
chromat ogr aphy usi ng 15% Et OAc/ hex, eu\\l@/o t QAe/ CH2CI 2 to give 0.61 ¢

(93%
O
F N\\<NH CF
3
T %
Step 1:
Ex g3 _POCl DMF g“\\\\\ S ~CFs
0°C, to RT [ NH O Q
O CF
68% T % 118

H
To a solution of Example 93 (0.1 g, 0.23 mmol, 1.0 equiv.) in dry DMF (0.5 mi)

15  cooled to 0 °C, POClI; (0.024 mi, 0.254 mmol, 1.1 equiv.) was added slowly. The

mixture was warmed to RT, stirred for 30 min, and poured into 5 g ice. The resultant

mixture was poured into water (100 ml) and extracted with EtOAc (100 mi). The

organic layer was separated, washed with saturated aq. NaCl (1 x 100 ml), dried over

anhydrous Na,SO, and concentrated. Flash chromatography over 200 ml silica using
20 (1) 4/1 hex/EtOAc, and (2) 1/1 hex/EtOAc gave 0.070 g (66% yield) of 118 as solid.

MS (M*") 461.1.

Step 2:
Lawesson reagent -
118 > <N /\Q
toluene, 80°C N NH S
S CF
81% AR

H
118 (0.1 g, 0.22 mmol, 1.0 equiv.) and Lawesson’s reagent (0.044 g, 0.108
25 mmol, 0.5 equiv.) in toluene (1 ml) were heated at 80 °C for 0.5 h. The solvent was
evaporated and the residue purified by Biotage chromatography using 15%
EtOAc/hexane to obtain 119 as a yellow foam, 0.085g (81% yield).
Step 3:

CF;
119



Yield) of the title compound. M5 (M+') = 449.1. Exanple 134 CF3 NH O HN
CF3 S 25 A procedure simlar to that used in Exanple 133, using Exanple 92
i n pl ace woob o1/Exampl e 93, provided the title conmpound. NS P& URR33485. 1 WO
01/ 44200 PCT/ US00/ 33831 -88- Exanples 135-139 The conpounds were prepared

using procedures simlar to those usgﬂp Exanpl e 99, using Exanple 92 and
the appropriate al kyliodide . For |l e 139, Exanple 76 was used as t he

starting cycli

[M+ ]+ 135 b 18P, 8 626 phegog, 10, et W8 keh, g, EEHRIGNR R 1B

H 475.1. DB B.17 rh, B.256niol, 2 ExequV ¢ svasiadded slewdy and gms midure wasNtireedcr3

O (NNH CEgpht ggfnlg(ﬁt E’fhe]régclﬁ]brﬁ%asjs%lyhﬁetrﬂchbﬁ \Mﬂ’(@é’d&F&iéd%r NIHEOasd

usi ng procedures sIrm|l ose In ’e“?b’: rbg tqlﬁ 58 {fl t

pl ace of ALipe m'é%?&?ét@“’ﬁﬁﬁ“t\oﬁ?éwaéﬁgﬁﬂa a QIP(SJ@ r@ﬁ 9'51' 5@ 3

léil ngI 198/1 élb%aé/ 'WN\%%@Bﬂmb)/eméy Isépdrdfé@nd!ﬁléd ddér th){des} Nagstb,,lf.lamdd and

ampt e concentrateg] The reséue was punfeedlby Blotage cﬁroma(ograghy usung 4/1

hex/EtOAc to obtain the title compound, 0.080 g (27% yield). MS (M) =483.1.1.

Example 131
g\n\\\\ /\Q
F

10 Using procedures similar to Example 130, substituting Example 92 for
Example 93, the title compound was prepared. Electrospray MS [M+1]" 469.1
Example 132

g

Using procedures similar to those in Example 102, and substituting 97 for 74 in
15 step 1, the title compound was prepared. Electrospray MS [M+1]" 434.1.
Example 133

e

Example 93 (0.633 g, 1.465 mmol, 1.0 equiv.), Lawesson's reagent (0.81 g,
2.04 mmol, 1.37 equiv.) and toluene (12 ml) were heated at 85 °C for 1.5 h, then
20 cooled to RT and concentrated. The residue was purified by silica gel
chromatography using 15% EtOAc/hex, then 10% EtOAc/CH,CI; to give 0.61 g (93%

Yield) of the title compound. MS (M'") = 449.1.
Example 134

,,\\\\\\\ CF3
NH ©
HN\< CF,4

25 A procedure similar to that used in Example 133, using Example 92 in place of
Example 93, provided the title compound. MS (M*") = 435.1



Exanple 133 (0.61 g, 1.36 mml, 1.0 equiv.) in THE (20 mM) was treated with
15 CH31 (0.10 m, 1.63 mol, 1.2 equiv.), stirred for 14 h, then

concent reioad/44%e crude was dissolved in CH3COH (20 m ), PoTassoedssait h NH2CN
(0.37 g, 8.84 mmol, 6.7 equiv.) and heated to 60 C for 14 h. The m xture
was concentrated and purified by si Ioésca gel chromatography, using 1/1

Et OAc/ hex to give the title conmpound;" 0.1 g (17%yvyield) as a white solid.

MS (Mrl) = 457.1. 20 Exanple 143 1. 44200 T/ US00/ 33831 -89 O NO N CF3
HN CF3 To Exanple 92 (2.0 g, 4.7 L (15 m% at 0 C was, added
NaNO2 (0. 39 gThécdmponhiisiwerez@eparesl using procadupsomilardadhosg 4sed 1 was

I vas 1P A o e e TP oan &

It was thén r and extrac t OAc. The organic

| ayers weExamalenéd waistusexlascthe staging $lc Wedne, dried over Na2SO4 and
concentrated to give the title compoun®® Electrospray M5 [ M+l ]+ 448.1.
Exanple 144 ONH2 , -- NCF3 HN CF3 To Exanple 143 (0.95 g, 2.1 mmol)
in Et20 (10 m) at 0 C was added drop WA HA {4ce;m, 1 Min Et20).
The solution was allowed to warmto 23C_arnd % infred for 2 hr. It was
guenched with saturated K, Na tartrateRs | uNRbn and(t hen partitioned

bet ween wat er and Et OAc. The aqueous la X was extfFheted with EtOAc. The
conbi Med organic |layers were washed with HPine_dried over Na2SO4 and 15
concentrated to giive tHgafpld e conpduUndR* El ecR? os PMS/ [NVBI ] Mr1] +434. 1
Exanple 145 ON +--N (,fl—ié HN CF3 0 arrpI';| 114(037q, D. 69 mml ) in
acetic acid (3 m) d-2 M,e et-hoxy—3—tetrehydrofuran (3 nl) and
the mixture was heated at3670 C for Et.|5 h. It PO was c#®1.dd to 23C and
diluted with Et OAG. The 1%r7gani C

ayer|s re shed w NaHCQO3, bri ne,
dried over Na2SM4 Land-—ecoRcentr :d?ﬁﬂﬁ si‘?fe’n“\r,\@f N2 vmié'?'l1il duced
138 iPr H H 475.1.
139 Et| H | F 4791,

Examples 140-141

HO/,;},.\\\\\\\ : CFs HO4 S,.m\\\\ ;\QCFa
7, o)
NH © N NH

<%

N CF
r \\<O 3 Ex. 140 Ex. 141
The title compounds were prepared using procedures similar to those in
Example 94, using ethyl isocyanate in place of methyl isocyanate. Purification via
10  HPLC (Chiralpak AD column using 98/2 hex/isopropanol) provided Example 140 MS
[M+1]" 477.1 and Example 141 MS [M+1]" 477 1.

Example 142

2,.\\\\\\\ ; CFs
@)
NH

HN\<\ CF,4

—+

Example 133 (0.61 g, 1.36 mmol, 1.0 equiv.) in THF (20 ml) was treated with
15  CH,l (0.10 ml, 1.63 mmol, 1.2 equiv.), stirred for 14 h, then concentrated. The crude
was dissolved in CH,OH (20 ml), treated with NH,CN (0.37 g, 8.84 mmol, 6.7 equiv.)
and heated to 60 °C for 14 h. The mixture was concentrated and purified by silica gel
chromatography, using 1/1 EtOAc/hex to give the title compound, 0.1 g (17% yield)
as a white solid. MS (M*") = 457 1.
20 Example 143



into the residue to renove excess 2, 5-di net hoxy-3-tetra-hydrofuran. The
crude product was purified by silica gel chromatography to give the title
conmpound wo Bl/ebo ospray MS [ Mkl |+ 484. 1. WD 01/ 44200 PCTPUBOS40EB881 - 90
Exanple 146 1~ NNp ~-N CR3 HN"//Z0 1 CF3 Exanple 144 (0.65 g, 1.5
mml) in pyridine (15 nl) was concen éat ed under . reduced pressure at 500 C
using a water bath. The procedure was repeated twice. 5 The residue was
treated with 1, 2-difornyl hydrozi ne (0 ﬁg)g 3.6 mol), followed by the
addition of pyridine (7.5 m), Et8 rr1) and TMSCl (3 m). The thick

paste was heated at 80 C under N2 ’N 65 hen concentrated under
reduced pressure to give a yell owN e dlq;a resi due was partitioned
between water and Et OAc. The aqu "’Yéye gxtract ed with Et OAc. The
combi ned organic |ayers were wash 10 with brine? dried over Na2SO4 and

con trated t
o ot by o BokNamBlega (R qR, ACHE ol I TEF (1%,)@@3%8?%@ R
] + 486. 1. (E2QrgpISe’ MIMOIBH N (U5 TiB thwﬂzﬁ@dﬁ@mﬁ {1 B"bWﬁﬁ(ﬁﬁ’ﬁ&dv%%Wldr% &r ed
in a methog, ﬂeﬁltvg%géf@)vyé’d gc}af Eip?%C“aﬂd“Qhrr&?fer Rl acRadthén dillredtvitH e

conpound wWas 0 El ectros M1 A32. I
148 CF3 wWater@rokextracted vgth E é%J@PéHQ@B!Cde%% ‘%?fee&aﬁ‘@b?@vfﬁ?‘?i%c§’sganp ©
0. 70 mol kelutbk, bAnd dribd @ve?ra\lamj énd WoRderfttatéddo giverthentitte Jorapdud.SO4

(0.59 g) in anhydro 2 gl acial acetic acid (0.05 m, O0.87
mol ) was F&fd @?WWM @I;%'ég?j\l (0. 1 m, 0.72

Examgle 144
NH,

O}—— N CFj4

HN
.,////O\/@
CF;

10 To Example 143 (0.95 g, 2.1 mmol) in Et,0 (10 ml) at 0° C was added
dropwise LiAlH,4 (4.2 ml, 1M in Et,0). The solution was allowed to warm to 23°C and
stirred for 2 hr. It was quenched with saturated K,Na tartrate solution and then
partitioned between water and EtOAc. The aqueous layer was extracted with EtOAc.
The combined organic layers were washed with brine, dried over Na,SO, and

15  concentrated to give the title compound. Electrospray MS [M+1]" 434.1

Example 145

7
o S
NN o

HN
.IIII/O@
CF,

To Example 144 (0.3 g, 0.69 mmol) in acetic acid (3 ml) was added 2,5-
dimethoxy-3-tetrohydrofuran (3 ml) and the mixture was heated at 70° C for 1.5 h. It
20 was cooled to 23°C and diluted with EtOAc. The organic layers were washed with
NaHCO,, brine, dried over Na,SO, and concentrated. A stream of N, was introduced
into the residue to remove excess 2,5-dimethoxy-3-tetra-hydrofuran. The crude
product was purified by silica gel chromatography to give the title compound.
Electrospray MS [M+1]" 484 1.



mmol ). The reaction was allowed to react for 18 h at RT, then quenched with
brine. The aqueous solution was extracted with CH2A 2 (50 ni X 3). The
combi ned voo gawi2e0 25 | ayer was dried, filtered and concentpal/@doo/3BBa pure
title conpound was obtained through flash chromatography, eluting with 2%
(1:9) NHAOHCH3COH in CH2CI 2 to give s%She final product in 39%yield.

El ectrospray MS [ M+1]+ 474.1. WO 01/7%44200 PCT/ US00/ 33831 -91 Exanple 149

CF3 NNOCF3 NAICFHS3To a cookggn,i(p% q%gon of Exanple 147 (0.2 g,

0.46 mol ) in anhydrous CH2CI2 (5 . trifluoroacetic anhydride
(0.09 nl, 0.64 mmol) neat was added 5¢f oNlowed by Et 3N (0.08 nl, 0.57
mol ). The reaction was allowed tg_reas—“for 18 h at RT. Volatile solvents
wer e evaporated. The pure title coMnd was ©Bf ai ned t hrough fl ash

chromat ography, eluting with 50% BNOAP iy h e to give the final product
in 33%yield. Electrospray MS [ M+ “GRE. le 150 F3C ~ I F3CN 10
A mxture of 89 (0.38 g, 0.93 and N, N-di ﬁgi hyl f or mam de di net hyl

acetal (0.11 g_ 0.93 I heat ed  t.o 60 C f 18 h. Th |

Xt ur e vas pERATARITE (S Rdk v aBhy Rndie g SD e Solseaqaies Sheer

él: g%/ 9/6) ,'s};o%c@UFAB %ﬁbglsvl{i:? at?(ﬁec Ugmgté tlatercoatholihd pra¢cexturasvas @ieaded twice0. 2
, % . . J I i

Tet hod® aniNBdeece _@%ﬁ% 1 BBz 0 adg, SE Rl bR ane

CH3OH, t hadditibhef pyngoend.me), cﬁ@:hzhi(hgdna@rﬁ! EMSG By 3hedhigkpaste was vs

[ M-1] 502he§t%dEé(taéU)l’@ u?wé%r NE?& 85 hNﬂen concentrated under reduced pressure to give

a yellow residue. The residue was partitioned between water and EtOAc. The

aqueous layer was extracted with EtOAc. The combined organic layers were washed
10  with brine, dried over Na,SO, and concentrated to give a crude product. Further

purification using biotage followed by a prep TLC afforded the title compound.
Electrospray MS [M+1]" 486.1.
Example 147

N
/N
/N\< CFj
NH,

CFj3

15 The title compound was prepared in a method analogous to Example 73, using
89 in place of 6. The title compound was obtained in 95% yield. Electrospray MS
[M+1]" 432.1.

Example 148

F
N ¢ 3

N 0]

N
N9 CF
/\Qu)\ 3

20 To a cooled solution of Example 147 (0.3 g, 0.70 mmol), DEC (0.14 g, 0.73
mmol), HOBT (0.1 g, 0.74 mmol) and NaSO, (0.59 g) in anhydrous CH,Cl, (4.5 ml),
glacial acetic acid (0.05 ml, 0.87 mmol) was added followed by Et;N (0.1 ml, 0.72
mmol). The reaction was allowed to react for 18 h at RT, then quenched with brine.
The aqueous solution was extracted with CH,CI, (50 mi X 3). The combined organic

25 layer was dried, filtered and concentrated. The pure title compound was obtained
through flash chromatography, eluting with 2% (1:9) NH,OH-CH;OH in CH,CI, to give
the final product in 39% yield. Electrospray MS [M+1]" 474.1.



- N F3C N~ OCH3 Using a nethod anal ogous to that Exanple 82, using

2-met hoxyethyl -amine in place of 7 MNH3 in CH3COH, the title conpound was
obt ai nedwastia4mol id in a 80 % yield. FAB M5 [ Mrl] 490. 1.pCvw00/5383200

PCT/ US00/ 33831 -92 Exanple 153 F3C|l ~~ NH F3C NiN N Using a nethod
anal ogous to Example 82, using 4- (a@ nonet hyl ) pyridine in place of 7 M NH3
in CH3OH, the title corrpound was obt z}uned as asolidina 26 % 5 yield.
FAB MS [ Mr1] 523.4. Exanple 154 F3Cd, hp@149 MH O F3C NN-fl, NH2 Using
a nmet hod anal ogous to Exanple 8 url—n'g—%wgyvl‘nam de in place of 7 M NH3 in
CH3OH, the title conmpound was c@- ned as _a solidr,n a 14 %yield. FAB M5
10 [ M+1] 489.2. Exanple 155 1~= Co CH3 3 N T O A solution of
Exanple 82 (0.2 g, 0.464 mml) in@CH3C 2 (2 and i socyanate (53 ny,
0.93 nmmol was stirred under N2 at Zfob 18 he After wor k-up, a solid was
15 obtai ned as a crude product Wi |m§\ en gurified by chromatography,
eluting with 2 % NH3 CH3CH (1:9) / 98H>/o CIZ to give the title conpound

as a solid (55 ny, P¢q cbol&i%luﬁolb MrEkaﬂrﬁ% 3473 G I@4$5ﬁrr53)c:nlanr@drous\ N
Et haﬁe/ SLgl::ﬁz%lly SO@H}:Q;rq de tphugroach IC anﬂyg1 e &98@' It 8. 6@( mﬁ?ol?négtSWa"s'%dﬂgd
5 followed by Et;N (0.08 ml, 0.57 mmol). The reaction was allowed to react for 18 h at
RT. Volatile solvents were evaporated. The pure title compound was obtained
through flash chromatography, eluting with 50% EtOAc in hexane to give the final
product in 33% yield. Electrospray MS [M+1]" 528.1.

Example 150
FsC
/@\/O\.\\\ N
FiC »
N\
10

A mixture of 89 (0.38 g, 0.93 mmol) and N; N-dimethylformamide dimethyl
acetal (0.11g, 0.93 mmol) was heated to 60 °C for 18 h. The reaction mixture was
purified by chromatography, eluting with 3.5 % NH,-CH,OH (1:9)/96.5 % CH,Cl to
give the title compound later as a HCl salt ( 0.2 g, 50 % ). FAB MS [M+1] 417.

15 Example 151
FaC
/@\/O\'\\\ /\
F4C N»‘N 0
AN

Using a method analogous to Example 82, using morpholine in place of 7 M
NH, in CH,OH, the title compound was obtained as a solid in a 36 % yield. FAB MS
[M+1] 502.
20 Example 152

/@\/ \ W

Using a method analogous to that Example 82, using 2-methoxyethyl-amine in
place of 7 M NH, in CH,OH, the title compound was obtained as a solid in a 80 %
yield. FAB MS [M+1] 490.1.

)/N\/\OCH:;



pl ace of isocyanate, the title conmpound was obtained later as a HCl salt in
a 25 % yield. FAB M5 [ M+t1l] 524.3. WD 01/44200 PCT/ US00/ 33831 -93 Exanpl e
157 p NHwa@pi/a4203C CF3 N Using a method anal ogous to Erempbe/BE31 using 6
in place of 89 and TFA in place of acetic acid, the title conpound was

| ater obtained as a HCl salt in a 34,% 5 yield. FAB M5 [ Mtl] 471. Exanple
158 F3C | F3C N S Using a nethod analogous to Exanple 89, using

2-t hi ophene acetic acid in place of 'g1g§i d, the title conmpound was

| ater obtained as a HCl salt in a 24%—@ d. FAB M5 [ M+1] 512.09.
Example 159 F3C F3C N\ ---"0 Usi ngG@ net hod @ ogous to Exanple 89,

usi ng phenyl acetic acid in place of ~~acetic acid, the title conpound was

| ater obtained as a HCl salt in a 18 i eJal_ RABNH15 VB '\}] 507.1. WO
01/ 44200 PCT/ US00/ 33831 -94 Example 1600/ O dE%NGFG’@ NH K2CC3,
Acetone,reflux NN(H (BOCO)20 HN~ O CF3 _ OO CFS‘\THF, DVAP(cat) C , TBAI

78% 93% 120 7 O _ . e
Using a method analogous to Example 82, using 4-(aminomethyl)pyridine in

place of 7 M NH, in CH,OH, the title compound was obtained as a solidina 26 %
5 yield. FAB MS [M+1] 523 .4.

Example 154
F,C
O
O A\ NH
N~
F3C éN)’N\)j\NHZ
N

Using a method analogous to Example 82, using glycinamide in place of 7 M
NH, in CH,OH, the title compound was obtained as a solid in a 14 % yield. FAB MS

10  [M+1]489.2.

Example 155
F,;C
O W—N H
N
AN O

A solution of Example 82 (0.2 g, 0.464 mmol) in CH,CI, (2 ml) and isocyanate
(53 mg, 0.93 mmol was stirred under N, at RT for 18 h. After work-up, a solid was
15  obtained as a crude product which was then purified by chromatography, eluting with
2 % NH,-CH,OH (1:9) / 98 % CH,Cl, to give the title compound as a solid ( 55 mg, 24
% ). FAB MS [M+1] 489.3.

Example 156
Fs;C

N
/@\/O\-“\ »/H‘SJ

N 7N
AN

20 Using a method analogous to Example 155, using ethane sulfonyl chloride in
place of isocyanate, the title compound was obtained later as a HCl saltin a 25 %
yield. FAB MS [M+1] 524 3.

FsC



CF3 O/ OOCF3 HOOp CF3 HONH N/ NN~ Np O7( CF3 CH3N Br N O CF3
HC _ 0 CF3 j /' THE CH2Cl12 52% 57% O O~ 121 O 122 123 CF3

(NH4) 2CeW08)/642@ i CF3 NaBH4A NH i NH i -- CH3CWH20O N ( CFBCDOshor¥8tD CF3
93% O 124 Ex.160 5 Step 1 A m xture of hydantoin 7 (9.2 g, 21.3 nol, 1
equiv.), K2CO3 (8.8g, 63.9 mml, 3.8€,equiv.) and tetrabutyl ammoni um i odi de
(0.79 g, 2.13 mol, 0.1 equiv.) in 0 nL acetone was stirred at room

tenperature for 30 mnutes, treat edﬂ? ﬁ@ngﬁt hoxybenzyl chloride (3.25
0

m., 23.9 mmol, 1.12 equiv.) at refluX ho , then cooled to room

tenperature and filtered through si nt ef ¥d gl ass f el. The filtrate was

concentrated to give pale yellow solid, i ch was shed wth smal |  anmount
of ice-cold Et20 (2 X5 nL) to give 11 emc -

met hoxybenzyl (pnb)-hydantoin 120. A€ was used in ngxt"’ step WlthOUt

further purification. 15 Step 2 A mxture of pnb-hydantoin 120

10.9 ol , 1 birigra metdod dinalngoyisatoi Exampylei &7, msin place. @zﬁagan@Tfé\ ol |
1. 5% equi éta)ce'd} a%%tuc@c odrtHe ﬂl@c r\&&é’laﬁ‘ér SXAMRILIPArACHEAt 04 34 -%

hour s. or at er vacuum The residue was taken up
in CHAC 2y(e1<5(FAﬁM%H\d+1lAé§ ed W|th satur ated sodi um bi carbonate (50 mlL).
The organic |ayer was dried WO 01/ 4429@nfifid 16800/ 33831 -95 over anhydrous
Na2SO4, then concentrated. The crudeF as purifie i th Biotage

(Et OAc/ Hexane=l1 0% to give 5.5 g (77. 7% vyi el d) OC- pnmb- hydant oi n 121 as

white solid. Step 3 A solution of BO hydant 121 (540 ng, 5 0.83
nmmol, 1 equiv.) in 10 nL dry THE was cat_od wi.t 0_M net hyl mragnesi um
F3C N 74
\ S

Using a method analogous to Example 89, using 2-thiophene acetic acid in
place of acetic acid, the title compound was later obtained as a HCl saltina 24 %
10 vyield. FAB MS [M+1] 512.9.

Example 159
F4C

/@\/O\“\\ "{
FsC )/\©
N
AN

Using a method analogous to Example 89, using phenyl acetic acid in place of
acetic acid, the title compound was later obtained as a HCl salt in a 15 % yield. FAB
15 MS [M+1] 507.1.



brom de Et20 solution (0.42 nL, 1.25 mmol, 1.5 equiv.) at 0 C. After
addition, the reaction was warnmed up to roomtenperature gradually and
stirred wWoroiaambher hour. THE was evaporated under vacuwp@r/0loe3ssssi due was
taken up with 100 mL CH2Cl 2, then washed with 10 nL of saturated ag.
NaHCO3 sol ution. The resultl ng V\/nlt@4$ol id 10 was filtered off. The
filtrate was concentrated and purified by Biotage (EtOAc/Hexane=20% to
give 290 ng(52.3% yield) of Methyl-hydroxy-BOC-pnb-urea 122 as white

solid. Step 4 A solution of nethyl-hydroxy-BOC pnb-urea 122(310 ny, 0.46
s

mml, 1 equiv.) in 5 nL of dry CH2CIEX ted with 1.16 nmL of 15 4.0 M
HCl in 1,4-dioxane at 0 C. The reaction was allowed to warmup to room
tenperaturesand stirred overnight. The cr product was taken up with

Et 20, the shed WItEFB m. of saturate HCO3. The ueous | ayer was
further exyr e %ther. The conbin @nl ayer was dried over
Na2S0O4, thew_gﬁ'h at er;COosardtoperefidd ed W ( Et OROLCKHExane=15% to
gi ve 150 ng' g 5% kel dr—g@ggmmr—’hydr § nmb- ggga ﬁ.&SDﬁgp(m%te soI id.
Step 5 A white suspensa& tmeal hy dr ox ) -urea 123 ( o 1
equiv.) in 22.5 nL of bl\lwn.d 6.75 nL o ter was treated “wth cerlc
ammoniumnitrate (7.72 g, 14.0 mmol, 8 eq ). Birred at room

tenperature for 8 hours, then partitioned Petween 300 nL of Et QAc and 100
m. of 25 saturated aq. NaHCO3. The yell ow solid was flltered of f and
aqueous | a

er was further extracted wwth 2 x 100 nL Combi ned
organic | g s were dried over @ . filter CFﬁted
Fl ashed over\g B OAc/ HexXak L CE9) t o HP 3% yi el d)
of 124 as Wk @%@/ Step 6 AH@gr i) @ 124 (312 mfuj&
equiv.) in 8 eact aB 600 65 9 @ﬁnl 17
equi v.) at jroofh t%@rrp ?%m 8 ng\@ys Tofe o artitioned between
2 X 100 CH2Cl 2 and ™0 m_ turated ag.© hen washed with 80
m. of Bri The conbi ned?6r gani | ayer was dr$%®@d ovdr anhy. Na2SO4,
filtered, Qpncentratedto gi ve SOé)ngof liquid as cPude. 1t was purified

wi th Bi ot age” gft OAc/ Hexane=30% to gijye two diastereoners 323 (100ng and 70
ng each), which were separated on HPL with a ChiralCel OD colum to give

the 4 stereoi soners of exanple 160. Ms: (M+l)= 433. anple 161 WO
01/ 44200 PCT/ US00/ 33 -96 .-OCF3 01 CF3 HN." ~HZ B} 0 HCR3

0 G ExaEmL)%CeJ(ﬁass ) 0}6*@/0':3 NaBHs NI-? /\©/
CH3CN/H EtOH
SCNH20 N CF3 42% o s
93%
124 Ex. 160
5
Step 1 A mixture of hydantoin 7 (9.2 g, 21.3 mmol, 1 equiv.),

K,CO; (8.8g, 63.9 mmol, 3.0 equiv.) and tetrabutylammonium iodide (0.79 g, 2.13
mmol, 0.1 equiv.) in 180 mL acetone was stirred at room temperature for 30 minutes,
treated with p-methoxybenzyl chloride (3.25 mL, 23.9 mmol, 1.12 equiv.) at reflux for

10 2 hours, then cooled to room temperature and filtered through sintered glass funnel.
The filtrate was concentrated to give pale yellow solid, which was washed with small
amount of ice-cold Et,0 (2 X 5 mL) to give 11 g of the crude racemic p-
methoxybenzy! (pmb)-hydantoin 120. It was used in the next step without further
purification. '

15 Step 2 A mixture of pmb-hydantoin 120 (6.0 g, 10.9 mmol, 1
equiv.), 4-(dimethylamino)pyridine (DMAP) (0.02 g, 0.16 mmol, 1.5% equiv.) in 60
mL dry THF was stirred at room temperature for 1.5 hours. The solvent was
evaporated under vacuum. The residue was taken up in CH,Cl; (150 mL) and
washed with saturated sodium bicarbonate (50 mL). The organic layer was dried



Exanpl es 161a and 161b were synthesized using procedure simlar to exanple
160 starting fromoptical pure hydantoin 105. Ms: (M+l)=447. 5 Exanpl es
162-164 wooitM4®®® H NH HNO I,,{ r 2 R O2 VM5 [M1]+PrdxasmBs3R R 162 F
CF3 382.1. 163 A O 364.1. 164 CF3 CF3 432.1 The title conpounds were
prepared using the acylation procedtére simlar to 10 those used in exanple
21 using amie 39 and the appropri été'substitut ed benzoyl chloride to

provide the titl 1 de ih/Ri N HNI
2 01192 U S H BAARO A AAER The ST QT bl o
Exanpl e IE5@AEHeRane=165b) toSiep 515 @ (867t yetd)adf @me-m@gmn 1), 2%. 536
nmmol, 1 ngl' n THE (12 m-) at OC was treated with 2.5 M n-BuLi (215
L, 0.536 %, ‘equiv.). The resulting mxture was stirred coJ for 5
mn. Tetrabutyl pyr phat e (405A@@!ut@.ﬂ?@lBQ@-WBrhydﬁ”AO'eqlﬁ1v.5()10\/@91 added
to the repssingRoMXé4uie)ds 19 hbldrg THF WAS tieatdd ith TDev RtAHR R ium

BT e i sSEoh 8 42, 15, FRTAES Al B ol oAt e o
formed. TeactiGrmebsawamssd gpeochbend teirperature gradually and stirred for another hour.
THF was evaporated under vacuum. The residue was taken up with 100 mL CH,Cl,,
then washed with 10 mL of saturated aq. NaHCO; solution. The resulting white solid
10  was filtered off. The filtrate was concentrated and purified by Biotage
(EtOAc/Hexane=20%) to give 290 mg(52.3% yield) of Methyl-hydroxy-BOC-pmb-urea
122 as white solid.
Step 4 A solution of methyl-hydroxy-BOC-pmb-urea
122(310 mg, 0.46 mmol, 1 equiv.) in 5 mL of dry CH,Cl, was treated with 1.16 mL of
15 4.0 M HClin 1,4-dioxane at 0 C. The reaction was allowed to warm up to room
temperature and stirred overnight. The crude product was taken up with Et,0, then
washed with 3 mL of saturated NaHCO;. The aqueous layer was further extracted |
with ether. The combined organic layer was dried over Na,SO,, then concentrated,
and purified with Biotage (EtOAc/Hexane=15%) to give 150 mg (56.5% vyield) of
20 Methyl-hydroxy-pmb-urea 123 as white solid.
Step 5 A white suspension of Methyl-hydroxy-pmb-urea
123 (1g, 1.76 mmol, 1 equiv.) in 22:5 mL of CH;CN and 6.75 mL of water was treated
with ceric ammonium nitrate (7.72 g, 14.0 mmol, 8 equiv.). Stirred at room
temperature for 8 hours, then partitioned between 300 mL of EtOAc and 100 mL of
25 saturated agq. NaHCO;. The yellow solid was filtered off and aqueous layer was
further extracted with 2 x 100 mL EtOAc. Combined organic layers were dried over
anhy. Na,SO,, filtered and concentrated. Flashed over Biotage
(EtOAc/Hexane/EtsN=1:1:2%) to give 703 mg (93% yield) of 124 as white solid.
Step 6 A solution of 124 (312 mg, .93 mmol, 1 equiv.) in 8 mL
30 FtOH was reacted with NaBH, (600 mg, 15.9 mmol, 17 equiv.) at room temperature
for 2 days. The crude was partitioned between 2 X 100 mL of CH,Cl, and 100 mL
saturated aq. NaHCO3, then washed with 80 mL of Brine. The combined organic
layer was dried over anhy. Na,SO,, filtered, concentrated to give 300 mg of liquid as
crude. It was purified with Biotage (EtOAc/Hexane=30%) to give two diastereomers
35 (100mg and 70 mg each), which were separated on HPLC with a ChiralCel oD
column to give the 4 sterecisomers of example 160. MS: (M+1)= 433.

Example 161



sat. agq. NaHCO3 (20 m-) and extracted with EtQAc (2 x 30 nlL). The sol ution
was dried (Na2SO4), filtered, and concentrated to give crude product (461
ng). Thiwomasmonot purified and used crude in the next $CapsSoo/ss8p 2 A
solution of the product of step 1 (364 ng, 0.536 mmol, 1 equiv.) in MOH
(10 nL), a solution of N Me-D-glucargne (206 ng, 1.072 mmol, 2 equiv.) in
10 H2O (2 nm.), and 10% Pd/ C (29 ng) “Were conbi ned and the m xture was
hydrogenated at 40 psi for 2 h. The reaction mxture was filtered through a
pad of Celite and ed wgith MeOH (80 nL). T ol utipn was concentrat ed
under reduced pres and g ccugde product raengsopved- g ®MBOH (5 ) _
"PrOH (25 m-) was ‘@adas Qo sol ution and t heyT a¢ i m xt ure was
aged at room tenper at _g\ror § 15 min to formaHwhte pretCipitate. The
precipitate was filteredp washed,with 'PrOH (15 m -9 and #0Ac (15 nl),
and dried. The solid was partitioned between EtOAc (30 nml-) and H20 (30
m-) and an emul sion formed. The emul sion was transfergg pilen161g' 12 nmL
portions to centrifuge tub&%mMe1¥antrifuged at 3000 rpm for mn
Decanted away the organic |ayer. The aqueous |ayers were conbi ned,

filtered, and |yophiliz 0 [ % 1:1
m xture of regioiso ?@S%é%%n%% ?égg?&éx%ﬁ%&%gg &gc%&%%é{%ﬁ%%f NH
O- N-' HNxaPapilel 160 startibgdremmpioaHourezhydanteiny 186 uddai dd+1)7447.

N-met Byl gl ucam ne Exanpl e 166a Examplfpk86is2-264 Usi ng procedures simlar to
those i n exanpl e 165 d substituting Exanple 93 for Exanple 92, the title
conpounds were prepa Comp&unds of fornula |I have been found to be

ant agoni sts of the Nk : aQd _8f the effect of Substance P at its
receptor site, and arertR ful in treating conditions caused or
aggravated by the actini tYHof sarnd-A eceptor. 30 The in vitro and in vivo
activity of the conpoun of formlba | can be determ ned by various
procedures known in the Qrt, such™as a test for their ability to inhibit
the activity of the NK1 agoni st Substance P. % I nhi bition of neurokinin

agoni st activity isftpe_ditierente betwep the perce %M!ﬁki mum specific
bi ndi ng (MSB) and ﬂ%‘ﬂ%ﬁﬁ\ !Pv./USRO/ 33&1 98—160% cent of NSB
i s defined by the foll owbRg equaffi on, whér'edn "dpnt i s382.1.

163 cl | Cl 364.1.

164 CF3 CF3 432.1

The title compounds were prepared using the acylation procedure similar to
10  those used in example 21 using amnie 39 and the appropriate substituted benzoyl
chloride to provide the title benzamides.

Example 165
CF3
Q¢ »
o oFs 3 o o
N_ !/
NH
O3 N~ HN~( ~P-OH
P._ "o CF; o HO
HO OH
« 2 N-methylglucamine + 2 N-methylglucamine
15 Example 165a Example 165b

Step 1
A solution of Example 92 (224 mg, 0.536 mmol, 1 equiv.) in THF
(12 mL) at 0°C was treated with 2.5 M n-BuLi (215 pL, 0.536 mmol, 1 equiv.). The
resulting mixture was stirred cold for 5 min. Tetrabutyl pyrophosphate (405 mg, 0.751
20 mmol, 1.4 equiv.) was added to the reaction mixture as a solid in one portion. The



di sintegrations per mnute. MSB - (dpm of unknown) - (dpm of nonspecific

bi nding) X 100 (dpmof total binding) - (dpm of nonspecific binding) The
concent r av® on442b0 whi ch t he conpound produces 50% i nhi bi ti poT/@lodm3sxli ng 5
is then used to determ ne the inhibition constant (ki) using the

Chang- Prusoff equation. In additi an-_7 functi onal antagoni sm of cal ci um
channel activity is neasured using FLIPR technol ogy known to those skilled
inthe art. In vivo activity is measured by inhibition of agonist- (1 ced

f oot t appiangingrbathavasiempyesi and the wastippavas stird ahem GQ_@BEY’““ 5
1640- 1695mirldtedvat Whith pﬁcﬁﬁpgwrﬁtecbaép@hsmnfpmads Tote feaictiah avas @uemmetd

ant agoni sty gtNXHbq V@[Xéﬂ@ Qﬁ% fe%ﬁmtﬁE@OAcQQ&@@%I_C)O"IH%J@éﬂﬁtlbﬂWés

t N t.h

S (RS SoUsren A LoBie et b Sivs e 15BATE Pt 00 RRBIFAS,
15 ralge fhotpurdfiediandused QFUL@OO theinext §'1$PK| val ues of about 0.1 to 100

being preferred and Ki values of 0.1 to 25 nM being nore preferred. Most
preferreds%?e?conpounds having a Ki <_10nM for the NKL receptor. For

prepari ng maceuti c Siti ns fr o) r this
i nvention, inert, BEIHW ‘a\‘&tcg I12(§§§|Ipn$’ ¢J§g§£ﬁﬁﬁ% 1 ?ﬁﬁ% sol id
or liqui dMeCHﬂ)(’ER)de asomtlpandwl-a/ﬂ&:-&islucﬁm'mﬁjé? Gomger'072 gpnel ¢ equiv.)

di Speje! bligoqpant), and mw/@ngc‘rﬁgm@se gombirieband tivs nR;Gturél'h/aspOV\ders and

tablets $ drgg?ﬁgt%rét p%ffc (le Tﬁ@?é‘éct@ tl’ﬂl)&’tﬁ’g% sgﬁlté’r%ﬁctﬁ%ugﬂfp& 'p‘é@ of,

di
D e Thenc el GO ) L3 T8 kbl Sonebia B TndLT 0GRl

cachet s apdassamsah@ﬂwe:arrmdleq)mdadt mhsamll\r&ﬂ inddagE (omis_ smﬁ@a‘tbl(@f‘ﬁ{ ) v@sal 25
admi ni str dié’d“to {ﬁ%ﬂ?bﬁ&w 8hd I@t'i@"ré@ﬂﬁr‘»@ hfiatute was cridedt reonarem.emtmoror 30

rreth uf act L.\ bg  ERY ,{hnppgkmtgnaro
i bitrcs Whie g elfle. offe e e e i e
e B R
suspensi ofs. ) and @30 oy .andsamemuisianformedy The emulsiopruas \Waﬂéfertﬂd in 10-

\(I)Vfat g\rNe 2: glﬁ:g L@[‘%ogldﬁ‘égb c%f\ﬁhb@ﬁ‘ﬁbé@én@%éﬂﬂ%f@g@dls at 3000 rr‘ﬂ%mqbf a8 min. diecdrited
grg%} ?Aa‘yreé j’lhgti%l%o s Ig%rlé Wé’l% cqrﬁb‘nﬁ@@ ﬁl't%}@a Qﬁg lyophilized

enmul si ons@WeY ¢

i nt r @fhsato pehvide exampieottd (306 Hgo P4 p/‘l" é'ﬁéﬁ a1t? 5‘H§ Ué%iolf g'eIsPgiee ﬂﬁéﬁaﬁqdon
may i ncl udesspl utions and solids in powder form which may be in

conbi nation with a pharnmaceutically g&g@%é@bg 35 carrier, such as an inert
conpressed gas, e.g. nitrogen. WO 01 / US00/ 33831 -99 Atsp

included are solid form preparations which are intended toyg_'nverted

shortly before use, to li d form preparations for
par ent er al Q-‘“\ol CF, o CF s

o\ N~§ HNT( P OH
CF;3
HO OH
+ 2 N-methylglucamine * 2 N-methylglucamine
Example 166a Example 166b
25 Using procedures similar to those in example 165 and

substituting Example 93 for Example 92, the title compounds were prepared.
Compounds of formula | have been found to be antagonists of the NK1
receptor and of the effect of Substance P at its receptor site, and are therefore useful
in treating conditions caused or aggravated by the activity of said receptor.
30 The in vitro and in vivo activity of the compounds of formula | can be
determined by various procedures known in the art, such as a test for their ability to
inhibit the activity of the NK{ agonist Substance P. % Inhibition of neurokinin agonist

activity is the difference between the percent of maximum specific binding (MSB) and



adm ni stration. Such liquid fornms include solutions, suspensions and
emul si ons. The conpounds of the invention may al so be deliverable
transder vab by4420he 5 transdermal conpositions can take ther/fesomsedt creamns,
| oti ons, aerosols and/or enulsions and can be included in a transdernal
patch of the matrix or reservoir ty as are conventional in the art for
this purpose. Preferably the conpodn is administered orally. Preferably,

t he phar ti orm
the bropald fort TPEliBar oSS s defircroh i 1A REF oA 04y, WheTERTdpHYi 0
appropriaﬂmn#uaaﬂoﬂ$9§r0ﬂmﬂﬁe active conponent, e.g., an effective anount

to achieve the degbhfst PHAGAHE. (dFMeof paasiecifi biridingl rec tor antagonists
i n conbi naeiMTB i ﬁ@uﬂpac ‘ﬁ}s in a unit dose

of preparation m&d%obtgﬁlgwd&g? [&‘J?LO“ ﬁonrs%é $§Eﬁd|n§8ut 10 ng to about 300
mg of NK1 rece?ﬁ@%}pﬁ@éﬁ’t%’tmrﬁét%mchhhé%% ékﬂwo’f’f;'ﬁl'obgc@@@g% &{Pﬁblﬂﬁn@ff bl A

further quantity receptor antagoni sts. in ca el ective
ser ot Oni n'Srtaﬁ‘mUéf?@ tp ﬁﬁf‘?fﬁ’@‘?g @"Uﬂ cogstant g B?'ESA’P%E vari ed
or adj ustggudtionn about 50 ng to about 300 ng of NK1 receptor ant agoni sts

i th about 10 thO of SSRI NK1
\rMecep?o?uzo an[%%‘ﬁ '?;‘E' Pﬁt'm ?rﬁﬁﬁﬁ ‘%Ics'e'?ﬁ a{n\% sg\gg)g%?b]é%%uﬁ?ak

i nhi bi t orgsing FLIBRI techioslegy ahopndpahase skilledyn ﬁte 9dried or adjusted from
about 50 ng tOIrPXDQUtacﬁ?ﬁ/ ng su'%gﬂ Jﬁ\ﬁfb‘?ﬁﬁl Caﬁé’%&ﬁ@t”uhahéea\ﬂfé& taBpitg iAGneY

of SSRI, accor di h The actual dosage
enpl ded %‘Sb"basdéﬁclbédd@ G-d88%ts 25 of the patient
and the severi tt)WMbetrbCog:mﬂddi thalrcdwpdsmdsr@féfbadulaﬂeﬂ)énm Nitqi antagbnishe

d h ' f th

Bt For aelivdnanuts Batib e B GbHNdEnadk Wbt Rk Enfzonlst o 1 he
?dm' ni st eaet?/Ianmdeto:hmts arduveaker Nt da@Q@sﬂSﬁﬁeqw red. The anmount and /

requency of agdnminis or
the phar raceut COAHGIraS e Bresel FEMRHEE a e BY SERYER Kmides o
to tte | mngeeﬁnmmoabaun@ hta 2000 niy, wntm&veﬂnewﬁgba@wﬁgtOSIQ,wa%stmﬁef&d
age, cond @E{és c?f'OZ?té’fZStm b%‘ﬁ% ﬁiﬁre%‘ieféﬂleh Mostprefdried afe b&(ﬁf)&ldﬁﬁi ons

%

bei ng treg@waﬂ goﬂhgﬁlﬁgm ?eri dal I y dosage reginmen for ora

adm ni str ut 300 d
preferably 1 PHBW%’@QQHD hagmassy ??n' ‘i P‘%}ﬁ}? @%F&@&np% @%%Cnbﬁql BY%
the presetHis hﬂfénlﬂeﬁnméﬁsphalbmbeutlcedwanneptlable vartibre tan bpeaither solid or liquid.
enbo t fort S '
var; i onsota o Prerbrate e lRBA S T BE® isEBE E'E%t;ﬁfé%p%‘ﬁ?%“n'?st o

t hose of oametamdssunnosntnrlemeTbetpowdqrsméﬁablet%madtbe/@@mp“ﬁ%uoff TR i ons
and vari abj, 90553 @bblt §5Pfedr dcfilé ivdreBight ! BRitaBler ddlidatfriekome KoM the

art, e.g. magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets,
powders, cachets and capsules can be used as solid dosage forms suitable for oral
25 administration. Examples of pharmaceutically acceptable carriers and methods of
manufacture for various compositions may be found in A. Gennaro (ed.), Remington's
Pharmaceutical Sciences, 18th Edition, (1990), Mack Publishing Co., Easton, PA.
Liquid form preparations include solutions, suspensions and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for parenteral
30 injection or addition of sweeteners and opacifiers for oral solutions, suspensions and
emulsions. Liquid form preparations may also include solutions for intranasal
administration.
Aerosol preparations suitable for inhalation may include solutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable
35 carrier, such as an inert compressed gas, e.g. nitrogen.



present invention. WO 01/44200 PCT/US00/33831 - 101 W claim 1. A
conpound represented by the structural formula R3 RL R2 R6 Ar1l R X1 Ar2
n Q 5 owaophkanmaceutically acceptable salt thereof, whepertwsdwasand Ar2
are independently selected fromthe group consisting of Rl7- het eroaryl and
Rs RO CRlO XXis -0-, -S, -SO, -9 2-, -NR12-, -N(COR12) -

-N(SO02R15)-; 10 R1, R2, R3 and R are each |ndependently sel ect ed fromthe

aroup consi sti A el HeqGha GRyaih ordpalE RN hiGFEAR idnoeo e GusamdyT

-CH2F, -CHF2 an g er wt he carbon to which t hey
are at t acstattly bheforeauses tobauidkomemeepanatigns éer, eifirspraton rarepteral s of

HNRg %Ré?ﬁﬂ'ﬁst%tlérpgswﬁ'h%@lﬁqonﬁ% irfihgde %Iu‘tléns néiﬁb@h@ﬁih@&hcﬁ@mwl@lﬁb from

R6 and R7 can EBetCFP@‘%Pé’SOQ té?]"?"&“é'ﬁf‘ By ae??ctﬂe 58 %Hseat@ ie@&”éct e'%en
from tsne @éﬁsdlerﬁr@%loﬁi JoHitiorfs carciaie Rde fordh Nf cran® dofRsS/aerdsdRand/on | 11

11 and Y Gk Rt i Ve R et Y erF e
R19- het er asiaye cONtictal in tr(mmehtsewpcagcl oal kyl ,

Cl- C3) al kyl
\/\/§1ere| n) ‘;‘1 Iys Ek@@@ﬁ% &Q@ghdlus Qamlr%@'@i '3?5" RS '5 H or (CHZ) Ir;)l G
-S02R13, -O( c@rez%r%@lw t@mmwmacemaémpara@@zmrsﬁwt dq(ﬁﬂ;%? gx uchs

2?3(3@?12forrﬂ$"ﬁmééfwaﬁéﬁﬁéubdlﬁ@RWB%ltabm un@HosS8s eyataiaingy |
S-aryl a;‘?&ropna é 8{18% |t¥es ofV\ﬁe actlf}é1 %%Pnp%%-gnlfjsom 3:"hag'f}’ectlve amount to achieve
the desired purpose.
The quantity of NK receptor antagonists in combination with selective
serotonin reuptake inhibitors in a unit dose of preparation may be varied or adjusted
15  from about 10 mg to about 300 mg of NK1 receptor antagonists with about 10 mg to
about 100 mg of SSRI. A further quantity of NK4 receptor antagonists in combination
with selective serotonin reuptake inhibitors in a unit dose of preparation may be
varied or adjusted from about 50 mg to about 300 mg-of NK4 receptor antagonists
with about 10 mg to about 100 mg of SSRI. An even further quantity of NK4 receptor
20 antagonists in combination with selective serotonin reuptake inhibitors in a unit dose
of preparation may be varied or adjusted from about 50 mg to about 300 mg of NK4
receptor antagonists with about 20 mg of SSRI, according to the particular
application.
The actual dosage employed may be varied depending upon the requirements
25 of the patient and the severity of the condition being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
convenience, the total daily dosage may be divided and administered in portions
during the day as required.
The amount and frequency of administration of the compounds of the invention
30 and/or the pharmaceutically acceptable salts thereof will be regulated according to
the judgment of the attending clinician considering such factors as age, condition and
size of the patient as well as severity of the symptoms being treated. A typical
recommended daily dosage regimen for oral administration can range from about 1
mg/day to about 300 mg/day, preferably 1 mg/day to 75 mg/day, in two to four divided
35 doses.
While the present has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and variations thereof



-102 R23 RR4 11 12 P-OHnd XNRNnNn3 OHRRes ng R2 n5 RRe 0O N NHR12
R12 NHR13 'NR18~ or N--< H\M NR11 NR11 O' or when n, is 0, R5 can also
be - C(O RIGoow4200C( S) R13; provided that Gis not H when npeDUsS)/i3g3l- NR20-,
-N(CONR13R14) -, -N(CQO2R13)-, -N(SO2R15)-, -N(COR12)-, 5 N(SO2NHR13)-, -0-,
-S-, -SO, -S™2-, -CF2-, -CH2- or iﬁ%ZF- R8, RO and R10 are independently
selected fronlthe group consisting Cl-C6 al kyl, C3 C8 cycloalkyl,

2 "R e 4 neina T SRk (. pinquabRs 20

-NR 21R23nod$caums_mQ varigliays srLBtenchesl tor fall within thespist éP@éPS)PeOi R1L1 is
H Cl1-C6 ;?ljegf_‘ht afigh cycloal kyl, -NOG2, -CN, OH, -OR12, -Q(CH2)n6R12,

-(C, -C3)al ky -CPO) NHR12, R19- aryI (CH2) n6- or R19- heteroaryl -(CH2)n6-; R4
and R12 are each |ndependently selected fromthe group consisting of H,
Cl-C6 al kyl and C3-C8 cycl oal kyl; R13 and R14 are independently sel ected
fromthe group consisting of H Cl1-C6 15 alkyl, C3 C8 cycl oal kyl,

R19-aryl (CH2) n6- or R19-heteroaryl-(CH2)ns , ; or R13 and R14 together are
C3 C6 al kylene and with the nitrogen to which they are attached forma 4- 7
menbered ring, or one of the carbon atons in the al kl yene chain fornmed by
R13 and R4 is replaced by a heteroatom selected fromthe group consisting
of -0-, -S and - NR 12 -; 20 R15 is Cl1-C6 al kyl, C3-C8 cycl oal kyl or
-CF3; R16 is 1 to 3 substituents independently selected fromthe group
consisting of H, Cl1-C6 alkyl, C3 C8 cycloal kyl, Cl1-C6 al koxy, hal ogen and
-CF3; R17 is H Cl1-C6 al kyl, C3-C5 cycloal kyl, -COOR12, -CONR21R22,
-NR21R22, - NR21COR12, -NR21CO2R12, -NR 21CONR21R22, -NR21S02R15 or

-S(O n5R15; 25 R18 is H, Cl1-C6 alkyl or -P(O(OH)2; RI9 is 1to 3
substituents independently selected fromthe group consisting of H, Cl-C6
al kyl, C3 C8 cycloal kyl, -OH, halogen, -CN, -NO2, -CF3, -CHF2, -CH2F,
-OCF3, -OCHF2, -OCH2F, -O(C1-C6 alkyl), -O(C3-C8 cycloal kyl), -COCR12,
-CONR21R22, -NR 21R22, -NR21COR12, -NR 21C02R12, -NR 21CONR21R22,
-NR21S02R15 and - S(O) n5R15;




30 R20 is H, C1-C6 al kyl, C3 C8 cycl oal kyl or -(CH2)n6-heterocycl oal kyl

WO 01/ 44200 PCT/ US00/ 33831 -103 R 21 and R22 are independently sel ected
from t hewgraaup20ooonsi sting of H Cl1-C6 alkyl, C3 C8 cycl caltkydoo/assdi benzyl ;
or R21 and R22 together are C3 C6 al kylene and with the nitrogen to which
they are attached forma 4-7 nmenber ring, or one of the carbon atons in
the al kl yene chain formed by R21 and R22 is replaced by a 5 heteroatom

sel ect edV{lé%Eirjhhe group consisting of -0-, -S and -NR 12 ; R23, R24, R25

and R26 aré H, Cl-C6 al kyl and can be together as =0; when n5 =0, and R25
and R26 =H, X is not 0, N, S; n3 and n4 are independently 1-5, provided

t hat the lsum &f coraparad raprreseptes: bYH@?EthHE?ég%Wﬁgﬂtly 0-2; 10 n6 is

i ndependently 0-3; and q and rR%re R'ndpendently 1 or 2. 2. The conpound of
claim1l wherein R, RR® R4adnd| R ar¥/each hydrogen. 15 3. The conpound of
claim1l wherein R6 g g N 4[] ound of claim1 wherein X1 is -0-
or -NR12-. 5. The co f claaim1l rein Ar' and Ar2 are each

R8, R9, R10- phenyl . 20 The conpound of claim1 wherein Qis X C /N4 11

Y 7. The conpound of cl&m6 wherein nis 1lor 2. 25 8. The conpound of

cl ai %7 wher eigh aiﬁhérﬁqad&%%cawﬁgcaédtﬁblé%an&he%tﬂ, wABRayNd of claim 1 wherein
R, , R4 and R7 are,each Ar' and Ar2 are

hydrogen; X1 js,_ -0-.,0or -NR 12-. .
each R8, R9, RLAVpABAW afe I”é’ePeBath,'Y éeP@d-fm-tPeaﬂﬁaup%”ﬂé“?%Oﬁ > -OH, Y
is =0 1Getdibargamgound of claim 1 selected fromthe group of conpounds
represented. by the fornmula WO 01/44200 PCJ# US00/ 33831 -104- R8 g R2Z R

R2 OCF3 1 i OCF3 Nzz~ Rs NH q agd‘@?/\/Rg
\,\//Rm,

X' is -O-, -S-, -8O-, -SO,-, -NR"-, -N(COR™)- or -N(SO,R%)-;

10 R' R? R®and R’ are each independently selected from the group consisting of
H, C,-C, alkyl, hydroxy(C,-C;)alkyl, C;-C, cycloalkyl, -CH,F, -CHF, and -CF;; or R
and R?, together with the carbon to which they are attached, form a C,-C; alkylene
ring; or, when X' is —=O-, -S- or -NR'*-, R" and R? together are =0;

each R® is independently selected from H, C,-C, alkyl, -OR™ or —-SR'?;
15 n is 1-4, if n is greater than 1, then R®and R’ can be the same or different on

each carbon;

5 e
~Q” is selected from the group consisting of

a2Vl YA [a¥a ¥ A laVaVa [a¥aVa [V Vs [a¥aVa

N, X2 N N N.
\ 4 / . 4
\C/ R N 2 Rs ~ / R

\
L‘( , v . v and o// o

X?is -O-, -S- or -NR®-;
20 Y is =0, =S or =NR™;
Y'is H, C,-C, alkyl, -NR'"R™, -SCH,, R"-aryl(CH,)s-, R'*-heteroaryl-(CH,) -,
-(CH,),-heterocycloalkyl, —(C,-C,)alkyl-NH-C(0)O(C,-C,)alkyl or -NHC(O)R™;
R®is H or -(CH,),,-G, wherein n, is 0-5, G is H, —CF;, -CHF,, -CH,F, -OH, -O-
(C,-C, alkyl), -SO,R™, -O-(C,-C, cycloalkyl), -NR"R™, -SO,NR"R™, -NR™SO,R", -
25 NR™COR™, -NR'2(CONR™R™), -CONR"R", -COOR", C,-C, cycloalkyl, R"-aryl, R"-
heteroaryl,

X2 N. rlq



RSN s k" OCFS RRE OCF3 Rs R RARRBR2R ~~~ X1 X1 R6 NH OR12 and
NH 12 R5 NRs NOORR; wherein RB is Hor halogen; R2 is H, -CH3 or
-CH2OH ; WRBoi/sa2bb or -OH, and R5 is selected fromthe gropQrT/@eesi3sili ng of
hydrogen and groups of the formula -(CH2)nl1-G 5 11. The conpound of claim
10 wherein X1 is -0-, -NH, -N(CH3)- 09 -N(COCH3) ;  R8 is H or halogen; R2.
iIs H -CH3 or -CHZO—| R6 |s Hor - RO is -OCF3 or 5- (trifluoromethyl)-1
Htetrazol-1-yl; R12 is -CH3 or cyclo £3opyl and R5 is selected from the
group consi sting of hydrogen and groug 2the formila : CH2) n1-G wherein

10 (CH2)n1-G i selected fr |st|ngzcy4// (CH2) n1
- (CH2) n1- R19- hiet er oar y| 2122 and
)n- \Aherelnn1|324

g 1 n%_x_

- (CH2) n1- G- R ROH- N RORZ\R26+ -5 L2

and G is H -&H -OCH3- oxy, ' kS ylloxye = 0- clopropyl or

- CONR13R14, wherein R13 an Ri4 are in epgﬁﬁl“"ently sel@ct ed fromthe gr oup
consisting of H -CH3, ethyl, isoprop§l, 1)écl opropyl. 15 12. A conpound
of any of _exanpNes 1 to 166N|-{R312 The ¢:p"?prH-IRi of claim1 selected fromthe
conpounds &f “EXa %o 31NS5g, 61, 65 67, 76, 77, 78, 79a,
79b, 92, 93, N(%M 110 111°\RE3, 20 120, 121, 126, 127, 128,
129, 130, 13 14 165 165a 165b 166a, 166b dr conpound 118. WO 01/ 44200

F Ez/ (L:J(?(r)rg{)aﬁg' En rE)!%ﬁpﬁe cangso b& 0&?6515@ o?f-Cfé)Eﬁ’a,] ﬁro%@ﬂ%gt &3k ot HRAMAC s

n,=0;
X is -NR?-, -N(CONR™R™)-, -N(CO,R™)-, -N(SO,R*)-, -N(COR™)-,
5 N(SO,NHR™®)-, -O-, -S-, -SO-, -SO,-, -CF,-, -CH,- or -CR"F-;
R® R° and R are independently selected from the group consisting of H,
C,-C; alkyl, C,-C, cycloalkyl, -OR™, halogen, -CN, -NO,, -CF;, -CHF,, -CH,F, -OCF;,
-OCHF,, -OCH,F, -COOR", -CONR*'R%, -NR*'COR", -NR?*CO,R", -NR*’CONR*'R?%,
‘NR¥'SO,R", -NR*'R%, -SO,NR?'R?%, -S(0),;R"®, R*-aryl and R'*-heteroaryl;
10 R' is H, C,-C alkyl, C,-C, cycloalkyl, -NO,, -CN, OH, -OR™, -O(CH,),:R",
-(C,-C)alkyl-C(O)NHR™, R'"-aryl(CH,),- or R™-heteroaryl-(CH,)s-;
R* and R'? are each independently selected from the group consisting of H,
C,-C; alkyl and C,-C, cycloalkyl;
R and R" are independently selected from the group consisting of H, C,-Cs
15  alkyl, C,-C, cycloalkyl, R*-aryl(CH,),e- or R"-heteroaryl-(CH,),-, ; or R™ and R
together are C,-C, alkylene and with the nitrogen to which they are attached form a 4-
7 membered ring, or one of the carbon atoms in the alklyene chain formed by R™ and
R™ is replaced by a heteroatom selected from the group consisting of —O-, -S- and —
NR12-;
20 R" is C,-C, alkyl, C,-C, cycloalkyl or —CF;;
R is 1 to 3 substituents independently selected from the group consisting of
H, C,-C, alkyl, C,-C, cycloalkyl, C,-C; alkoxy, halogen and -CF;;
R" is H, C,-C, alkyl, C,-C, cycloalkyl, -COOR™, -CONR?'R%, -NR*'R%, -
NR?'COR™, -NR?'CO,R"?, -NR**CONR?*'R?, -NR?'SO,R" or -S(0),sR";
25 R"is H, C,-C, alkyl or —=P(O)(OH),;
R"is 1 to 3 substituents independently selected from the group consisting of
H, C,-C, alkyl, C,-C, cycloalkyl, -OH, halogen, -CN, -NO,, -CF,, -CHF,, -CH,F, -OCF,,
-OCHF,, -OCH,F, -O-(C,-C; alkyl), -O-(C,-C, cycloalkyl), -COOR™, -CONR*'R?%,
‘NR?'R%, -NR¥'COR'?, -NR?'CO,R", -NR*CONR?R%, -NR?'SO,R"® and -S(0),;R";
30 - R®js H, C,-C, alkyl, C,-C, cycloalkyl or —-(CH,).,-heterocycloalkyl ;




5 15. The conpound of claim 1 wherein said conpound is the conpound of
Exanple 93. 16. The conpound of claim 1l wherein said conmpound is the
conpound vob oEZxe2opl e 2. 10 17. The conpound of claim 1l whpeBRUREEBI
conmpound is the conpound of Exanple 92. 18. The conpound of claim1l
wherein said conpound is the corrpou%i of Exanple 15 127. 19. The conpound
of claim1 wherein said corrpound IS %e conpound of Exanple 126. 20 20.
The conpound 21ClJ
125. 21 The doupira i dfafhsheRAn seme ""ﬁ*é R e oot
Exanpl e am;a Cg-EazgcldHHejleodmmZM' o Ri'and R vtﬁe erﬁaé%licd CAlhYERR and wﬁ%
conpound @é@r# F°E§’<"?‘%b1 they-ard BRacREP feris acf-7Ghainbeted e ecbrrbrseaoﬂtr@rrpound
oun

is the co 30 79a 24. The ¢ ¢. of aijm1 wherein
sai d corrmﬁﬁhgnlaéomﬁé”&ﬁrﬁmeoq 3t forpied b5156 nﬁgg{iﬂ? re?%é: gcr)[#p Bund of
cl ai msl Rjatomaséie@t@aﬁmmdm grdupecomsigtngdf €0- ESampde-NRB6b. WO 01/ 44200

the 8?2823‘2’33 @ 2 3Rq LRSS RTE TG SR AR pe G REDaSRCh FRERRLES. 1 <
conpound arsd RFfearo R3baHdXds nek&yN.&5; 5 165b. 28. A phar maceuti cal

and & phar macdl A 1 Sr R g e e = O 2
conmposi tion CWSI'@WWW]‘%%II ve amount of a conpound of clains 1-27,
in cqgbi nati onnvygt,,lqa rﬂj‘é‘r@ tg-ye ap@ount of a selective serotonin reuptake
inhibitor and a Rasrrmace tlc‘hﬁé cceptabl e carrier. 30. The use of the
compounds of c% &NAY A€IRAeRENAGIY A\ fact ure of a 15 nmedi canent for
treating respiratory diseases; inflammtory diseases; skin disorders;

opht hamal pgi ¢ h%'c?;ﬁlr g)%i' rcgacﬁlﬁhcji ?emj&“?'\s’s#“aaln@tﬁdar@ SHH c'ﬁo en.

obsessi vef-conpul sorders; mania; pre rual
syndr one;
15 3. The compound of claim 1 wherein R®is H or OH.
4. The compound of claim 1 wherein X' is —O- or -NR"-.
5. The compound of claim 1 wherein Ar' and Ar® are each R®,R°,R"*-phenyl.
20
. S o
6. The compound of claim 1 wherein Q is
[aVaVal [aVAV
L
BN /
l\
Y
7. The compound of claim 6 wherein nis 1 or 2.
25
8. The compound of claim 7 wherein X? is -NR®*- and Y is =O.
9. The compound of claim 1 wherein R', R®, R* and R” are each hydrogen; X'is

—O- or =NR™-: Ar' and Ar? are each R%,R®,R"-phenyl; nis 1 or2; X*is -NR®; and
30 R®isHor-OH, Yis=0.

10.  The compound of claim 1 selected from the group of compounds represented
by the formula



central nervous system conditions; gastrointestinal disorders; bl adder

di sorders; atherosclerosis; fibrosing disorders; obesity; Type |

di abet es;w@ai/m2oel at ed di sorders; 20 and genitourinary dpeDuderss3i3l. The
use of the conmpounds of clains 1-27 in conbination with a selective
serotonin reuptake inhibitor for th nuf acture of a medi canent for
treating respiratory diseases; |nflggﬁatory di seases; skin disorders;

opht hal nmal glcal 25 di sorders; addictions; stress related disorders;
obsessive’?cqm sive digerders; eatR | sorders;z2mani a; prenenstrual
syndr one; ral nervg s sys&§£1 cond iLpns; gas roi ntestinal disorders;
bl adder di sor fib or o §f3obesity; Type |
di abetes; p&® @ sorders. 30 32. The
use of the co cNRi s 1- 27 fope uf actyre of a nedi canent
for treating enesis, Odepréﬁéion anX|er anq cough. GB The use of the
conpounds of clainms 1-27 in gonbination wi th a sel ective 35 serotonin
reupt ake h@hl itor for tdfe nufactmf a medic nemf for treating
treating i §, depres [ anxi ety cou h

NH
R12
R®

wherein R® is H or halogen; R*is H, -CH; or —CHZOH ‘R%is Hor-OH; and R®is
selected from the group consisting of hydrogen and groups of the formula —(CH,),,-G

11.  The compound of claim 10 wherein X' is =O-, -NH-, -N(CH,)- or -N(COCH,);
R® is H or halogen; R?is H, -CH, or -CH,0OH; R®is H or -OH; R®is -OCF; or 5-
(trifluoromethyl)-1H-tetrazol-1-yl; R'? is ~CH, or cyclopropyl; and R® is selected from
the group consisting of hydrogen and groups of the formula —-(CH,),,-G, wherein —
10  (CH,),,-G is selected from the group consisting of
19

=R ‘o —(CH m
i (CHz)m‘@ —(CHy)n1—R “-heteroaryl (CHa)n1 X ’

0 N3
J
h and —(CHp)a~ C-NR*'R*
S—N

or —(CH,),,-G’, wherein n1 is 2-4 and G’ is H, -OH, -OCH,-, ethoxy, isopropyloxy, ~O-
cyclopropyl, or -CONR™R™, wherein R" and R™ are independently selected from the
group consisting of H, -CH,, ethyl, isopropyl, or cyclopropyl.

15
12. A compound of any of examples 1 to 166.

13.  The compound of claim 1 selected from the compounds of Examples: 2, 17,
19, 31, 59, 61, 65, 67, 76, 77, 78, 79a, 79b, 92, 93, 99, 100, 103, 104, 110, 111, 113,

20 120, 121, 126, 127, 128, 129, 130, 135, 142,165, 165a, 165b 166a, 166b or
compound 118.
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The compound of claim 1 wherein said compound is the compound of Example

The compound of claim 1 wherein said compound is the compound of Example

The compound of claim 1 wherein said compound is the compound of Example

The compound of claim 1 wherein said compound is the compound of Example

The compound of claim 1 wherein said compound is the compound of Example

The compound of claim 1 wherein said compound is the compound of Example

The compound of claim 1 wherein said compound is the compound of Example--

The compound of claim 1 wherein said compound is the compound of Example

The compound of claim 1 wherein said compound is the compound of Example

The compound of claim 1 wherein said compound is the compound of Example

The compound of claim 1 wherein said compound is the compound of Example

The compound of claim 1 wherein said compound is the compound of Example
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26. The compound of claim 1 wherein said compound is the compound of Example
165a.

27.  The compound of claim 1 wherein said compound is the compound of Example
165b.

28. A pharmaceutical composition comprising an effective amount of a compound
of claims 1-27 and a pharmaceutically acceptable carrier.

29. A pharmaceutical composition comprising an effective amount of a compound
of claims 1-27, in combination with an effective amount of a selective serotonin
reuptake inhibitor and a pharmaceutically acceptable carrier.

30. The use of the compounds of claims 1-27 for the manufacture of a
medicament for treating respiratory diseases; inflammatory diseases; skin disorders;
ophthamalogical disorders; addictions; stress related disorders;
obsessive/compulsive disorders; eating disorders; mania; premenstrual syndrome;
central nervous system conditions; gastrointestinal disorders; bladder disorders;
atherosclerosis; fibrosing disorders; obesity; Type |l diabetes; pain related disorders;
and genitourinary disorders.

31.  The use of the compounds of claims 1-27 in combination with a selective
serotonin reuptake inhibitor for the manufacture of a medicament for treating
respiratory diseases; inflammatory diseases; skin disorders; ophthalmalogical
disorders: addictions; stress related disorders; obsessive/compulsive disorders;
eating disorders; mania; premenstrual syndrome; central nervous system
conditions; gastrointestinal disorders; bladder disorders; atherosclerosis; fibrosing
disorders; obesity; Type Il diabetes; pain related disorders; and genitourinary
disorders.

32.  The use of the compounds of claims 1-27 for the manufacture of a
medicament for treating emesis, depression, anxiety and cough.

33. The use of the compounds of claims 1-27 in combination with a selective
serotonin reuptake inhibitor for the manufacture of a medicament for treating treating
emesis, depression, anxiety and cough.



