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| NHI Bl TORS FOR THE TREATMENT OF ANDROGEN DEPENDENT DI SEASES 5

CROSS- REREBEBICE2830 RELATED APPLI CATI ON Thi s application clrairmsopesierity to
U.S. Provisional Application nunber 60/317,715, filed 6 Septenber 2001. 10
BACKGROUND 1. Field O The Invention The present invention relates to
novel inhibitors of Type 3 17(3- Hydroxysteroid 15 Dehydrogenase,
pharmaceuti cal conpositions containing the conpounds and the use of the
conpounds forg HYHKREH 5@&5 f A Bsie8t- 9 es.

2. Descriptié% of R@E%&?%ﬁ%ﬁ@ﬂé?%gﬁ hgé%%“%?%?g ,Sgﬁ%ﬁ%§§$§§f3gﬁ i Seases
whose onset or progress is aided n % e i 5, wel | known.
These di seases include but are not limted to prostate cancer, benign
prostatic hyperplasia, acne, seborrhea, hirsutism androgenic al opecia,

D eC0C OUS (Puber LY ARON HIASRERR 2 THIREPATEY o IBATORY syndrote.
Estrogen dependent di seases, 1.e. diseases ose onset "or progress is aided
by 25 estrogeni c ackhiyiapplieationatiains\ptibritgriownS. PhedsiohacApplizatioh nahebdrot
limted .cancer,, endonetriosis, |eiomonma and precoci ous puberty.
Androgenk@vgﬁﬁ?iétW@éZ%gﬁp%ﬂﬁbQﬂ Q0%ay be suppressed by adnministering
androgen receptor antagonists or estrogen receptor antagonists
respectively. See e.g. WO 94/2676 6201. Androgeni c and
estrogenic activity may al so be 30%?§g88¥§5§§kfuppressing andr ogen or
estrogen .bi osyn is, using.nhibitors of enzynmes that catal yze one or

nor e steas of¥§§§§§Ef®2§Y nQQPs, Type 3 1713- Hydroxysteroi d Dehydrogenase

(17P-HSD3) is _the primary enzyme that converts androstenedione to
t est ost er one ilhepreseskinyentionh mlalgsitpnayetiniitoss oh Typadt 1ZA-tHydrasystataid be

et g, Dol BPRRSRRET Bt Rhed i ilruTibb s o Ebohs somhal b and e e

of the compounds for the treatment or prevention of androgen dependent diseases.

2. Description of Related Art

20 Androgen dependent diseases, i.e. diseases whose onset or progress is aided
by androgenic activity, are well known. These diseases include but are not limited to
prostate cancer, benign prostatic hyperplasia, acne, seborrhea, hirsutism, androgenic
alopecia, precocious puberty, adrenal hyperlasia and polycystic ovarian syndrome.
Estrogen dependenf diseases, i.e. diseases whose onset or progress is aided by

25 estrogenié activity are also well known. These include but are not limited to breast
cancer, endometriosis, leiomyoma and precocious puberty.

Androgenic and estrogenic activity may be suppressed by administering
androgen receptor antagonists or estrogen receptor antagonists respectively. See
e.g. WO 94/26767 and WO 96/26201. Androgenic and estrogenic activity may also be

30 reduced by suppressing androgen or estrogen biosynthesis using inhibitors of
enzymes that'catalyze one or more steps of such biosynthesis. Type 3 17pB-
Hydroxysteroid Dehydrogenase (17B-HSD3) is the primary enzyme that converts
androstenedione to testosterone in the testes. Androgenic and estrogenic activity
may also be reduced by suppressing ovarian or testicular secretions by known

35 methods. See e.g. WO 90/10462, WO 91/00731, WO 91/00733, and WO 86/01105.
Type 5 17B-Hydroxysteroid Dehydrogenase is described in WO 97/11162. Novel



Type 5 17B- Hydr oxysteroi d Dehydrogenase is described in WO 97/11162.

WO 03/022835 PCT/ US02/28181 2 inhibitors of both Type 3 and Type 5

17B- Hyr oxwsi @roa2s3s Dehydr ogenase are described in WO 99/ 462U 283a1 .

Novel

No.

5, 665, 735 di scl oses conpounds useful in the treatnment of asthma, allergy
and inflammati on, which are of the formula: 5 ARC AR2Z OH R5 R NR7 Z ~

01~ RO R8 or a phar maceutical |y acceptabbe salt or solvate thereof,

vvhereln ARC (or Arl) represents WR2 10 \a' AR2 (or Are) represents R3

From t ne "Bl ety ThRE TRRE R PR LSRR Sior i RO ogeR PR oREG

(re) (riiin Wo(99416279.

etyed

US Pat. No. 5,665,735 discloses eompounds useful in the treatment of asthma,

allergy and inflammation, which are of the formula:

or a pharmaceutically acceptable salt or solvate thereof, wherein:

AR (or Ar?) represents

10

ARZ2 (or Ar2) represents

15 or a five-membered heterocyclic aromatic group selected from the group consisting

of Formulas I to XII:
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WD 03/ 022835 PCT/US02/28181 3 X-N NX X XN N X (M) , (M1) , (Vm ,

(IrxX)y , (XY IFNN XNV M 5 (XI) , and, (XIl) wherein X represents 0, S.
US 5, 432' wh/B/od2sss| oses conpounds whi ch posess anti - al | er gicx/esvd/2gust i -

inflanmatory activity and are of the fornula: 10 ARCAR | TR5 1' NJRG6
LI, Rt z~ RI/,--AL RO R8 wherein: ARC represents cd~, e 1t b a 15
AR2 represents k~i~~ h 3

X—N N—X X \ Z"\‘ E_X
N N
vh vip , (v , (IX) X)

2 >

s oN
N\N)\ X ¢
5 Xn ,and (X1

wherein X represents O, S.

US 5,432.175 discloses compounds which posess anti-allergic and anti-
inflammatory activity and are of the formula:

10
AR1YAR2 - -
T
N
N
Nn
Z G
l/ ~ "L
RS \/\8
wherein:
AR represents
0t
b\a)l\
15  AR?Z represents
S

or a five-membered heterocyclic aromatic group containing at least one
R10
I
-O-, -8-, =N- or —N—



~sf~ g or a five-nenbered heterocyclic aromatic group containing at |east
one RIO | -0-, -5-, =N- or -N WD 03/022835 PCT/ US02/28181 4 in the ring
st ruct ur ewOl3rem3esents CH, C or N. Current therapi es for rRdwUSoeesisment of
androgeni ¢ and' estrogeni c dependent diseases include the use of
gl ucocorticoids to block adrenal secretions, and luteinizing 5 hornone
rel easi ng hornmone (LHRH) agoni sts which gause nedical castration. Both
t herapi es are associated with undesirable side effects. An inproved therapy
woul d i Qﬁltﬁgﬁngmgﬂﬂgs that specifically inhibit type 3
17(3- Hydr oxyst eroi d dehydrogenase, while avoiding inhibition of other
17( 3- Hydr oxyst ereprdseerisyCiiogarddes. Such an inprovenent is provided by
this inventio 10", .SUMVARY. OF, THE | NVENT] ON, The present, i nvention provides
novel corrpoung:éurrr%rﬂ)trtg%"?ﬁ'%%f%ﬁh%wngn ?g gndrﬁgeﬂpc @@? eﬁrggqnlg(dgpgngq;\ptR 0
R10 s Rgigdseshinclude the use of glucocorticoids to block adrenal secretions, and luteinizing
5  hormone releasing hormone (LHRH) agonists which cause medical castration. Both
therapies are associated with undesirable side effects. An improved therapy would
include compounds that specifically inhibit type 3 17B-Hydroxysteroid dehydrogenase,
while avoiding inhibition of other 17p-Hydroxysteroid dehydrogenases. Such an

improvement is provided by this invention.

10
SUMMARY OF THE INVENTION
The present invention provides novel compounds represented by Formula (1):
R4
15 F|<6
()
a prodrug thereof, or a pharmaceutically acceptable salt or solvate of the
compound or of said prodrug wherein,

20 R" and R? are the same or different and are independently selected from the

group consisting of aryl, heteroaryl, arylalkyl, and heteroarylalkyl; optionally
substituted with one to six groups selected from the following:

a) halogen; 4 |

b) -OCF;3 or -OCHF;



1516 (1) a prod rug thereof, or a pharnaceutically acceptable salt or
sol vate of the conpound or of said prodrug wherein, 20 RlL and R2 are the
sanme or dwd®rerssand are i ndependently sel ected from the pavisop2gBnsi st i ng
of aryl, heteroaryl, arylalkyl, and heteroarylal kyl; optionally

substituted with one to six groups selected fromthe foll ow ng: a) hal ogen;
b) -OCF3 or -OCHF2; WO 03/022835 PCT/US0g8/28181 5 «¢) -CF3; d) -CN, e)

al kyl or R18-al kyl; f) heteroal kyl or R18-heteroalkyl; 5 g) aryl or

R18-aryl; h) I&Ft er Qér:g] or R18-heteroaryl; i) arylalkyl' or R18-aryl al kyl;
j) heteroarylal kyl or“R18-heteroarylalkyl; k) hydroxy; 10 I)' alkoxy; m
aryloxy; n), dS02-@Ngyl; o0)' -NR11R12; ... P) -N(RLr)C(OR13, 15 q)

met hyl enedi oxy; r) ﬂ(l fl u&npr’rﬁ(t Pyl enedi oxy; s) trifluoroal koxy; t)' -SCH3
or -SCF3; and®) ~ alkylor R™-alkyl;

f) heteroalkyl or R'®-heteroalkyl;
5 g)  arylor R"™aryl;
h)  heteroarylor R'®-heteroaryl;
i) arylalkyl or R'8-arylalkyi;
)i heteroarylalkyl or R heteroarylalkyl;

k) hydroxy;

10 Iy alkoxy;
m)  aryloxy;
n) -SOz-alkyl;
o) -NR"R";

, p)  -NR')C(OR",

15 q) methylenedioxy;

r) difluoromethylenedioxy;

s) trifluoroalkoxy;

t) -SCHj; or -SCF3; and

u)  -SO,CF; or -NHSO,CFs;

20 R%is H, -OH, alkoxy or alkyt, provided that when X is N, R® is not -OH or

alkoxy;

R*, R% R’ and R® are the same or different and are independently selected
from the group consisting of: H, -OH, -OR™, -NR''R™?, -N(R")C(O)R"3, alkyl, aryl,
cycloalkyl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl,

RMO g R12R11N‘>‘§ R13(O)C(R11)N>f§
25 , and , provided that when

Z and/or X is N, then R*, R®, R” and R® are each not -OH, -OR™, -NR"'R"? or
-N(R™MC(O)R™;
R® is selected from the group consisting of C(O)R" and SO,R';
R® and R are the same or different and are independently selected from the
30 group consisting of: H, F, -CF3, alkyl, cycloalkyl, arylalkyl, heteroalkyl, heteroarylalkyl,



u) -S2CF3 or -NHSQ2CF3; 20 R3' is H -0OH, alkoxy or alkyl, provided that
when X is N, R3'" is not -OH or alkoxy, R4, R5, R7 and R8' are the sane or
di f f er ent wanad/oazsssi ndependently selected fromthe group cuawistisigiof: H ,
-OH, -OR14, -NR11R12, -N(R11)C(O R13, al kyl, aryl, cycloal kyl, aryl al kyl,
het er oal kyl , heteroaryl, heteroarylal kyl, heterocycloal kyl, 14 R O Ra2R'N
RIB(OC(R')N 25, , and , provided that ghen Z and/or X is N, then R4, R5,
R7 and R8 are each not -OH, -OR14, -NR11R12 or -N(R11)C(OR13; R6 is

| ect ed an 02R15; RO and R10 are
fﬁeegaﬁe Iﬂ];eit&?c&?l gﬁwﬁ’dﬁgﬁ’?ﬂ‘% ép g%&ﬁjﬁlgqel égtogd fromthe 30 group
ﬁO?SI sti nltgl(llak )CHD) FFs pl@?ﬁiedgﬂgbylrvhen@lsd&l ﬂfg? Rgga%gfgggge (e:{aglyai)t;iﬁ] Kydroxy,
hsdfggs{ % ”?%ﬁyé‘&)g}o% 8'/%5%& OFNE% "ijg% \dh - N(RL1) C( O) Rl% provi ded t hat
when Z is N, thiens BglecﬁéEﬂfrB%Oth%rq?oﬁﬁ%BnE%r&é: pf Ply‘éflﬁfg i é’r{&%’é‘ﬂémé”r&vl oy

-NR11R12 or -N(Rll)C(O)Rl s selecte rom-t oup consistrng of H,
al kyl5 aryl arRifieselestad/rom theRraup sossisting ofiH; atkyl, tshml agTd)hletemryi sting of

; 3 | t
T AR o T B L BB S
H alkyl', ar RM%‘QeI@@’ééﬁ@@ﬁMhe gﬁ"é@p 'c§n§|§h bed, fafk?lln earSH ﬁ’ét@ IS' sting

of : -NRL6R17, -ORI6, a@% iflc oal kyl , eroc ary ryI al kyl
and het er oary|Rau$<9elec fromp ecgf@wszossnssmg ofit- vR h ORE‘) ahg/, cyritaligmd

Fol 1 o g eoeaprgfk aryraR A, P 8rmal BRBE ke sy RaREs Byt BT
opt it@nal IR'®; substituted with RL8 provided that when R15 is -OR16, R16 is
not H R'® and R'” are the same or different and are independently selected from the
following: H, alkyl, aryl, arylalkyl, heteroalkyl and heteroaryl, each optionally
substituted with R'®, provided that when R" is -OR'®, R is not H;

R is one to four substituents each independently selected from the group

15 consisting of: lower alkyl, halo, cyano, nitro, haloalkyl, hydroxy, alkoxy, alkoxy
carbonyl, carboxy, carboxyalkyl, carboxamide, mercapto, amino, alkylamino,
dialkylamino, sulfonyl, sulfonamido, cycloalkyl, heterocycloalkyl, heterocycloalkylalkys,
aryl and heteroaryl; and

X and Z are independently selected from the group consisting of C and N.

20 One aspect of the present invention relates to a pharmaceutical composition
comprising a compound of formula (I) in combination or association with a
pharmaceutically acceptable carrier or diluent.

Another aspect of the present invention relates to the use of the compound of
formula (I),or a pharmaceutically acceptable salt or solvate thereof in the manufacture

25  of a medicine for the use comprising the inhibition of 17B-hydroxysteroid
dehydrogenase in a mammal, e.g. a human.

In another aspect, the present invention provides the use of the compound of
formula (1), or a pharmaceutically acceptable salt or solvate thereof in the manufacture
of a medicine for the use comprising the treatment or prevention of an androgen- or

30  estrogen-dependent disease.

In yet another aspect, the present invention provides the use of a compound of

formula (1) in the manufacture of a medicine for the use comprising the treatment or



R18 is one to four substituents each independently selected fromthe group
15 consisting of: |ower alkyl, halo, cyano, nitro, haloal kyl, hydroxy,

al koxy, awooogy2283ar bonyl , carboxy, carboxyal kyl, car boxamma/USeRREREDt O,

am no, al kylam no, dial kyl am no, sul fonyl, sulfonam do, cycl oal kyl,

het er ocycl oal kyl , heterocycl oal kyl al kyl, aryl and heteroaryl; and X and Z
are independently selected fromthe group consisting of Cand N. 20- One
aspect of the present invention relates to a pharmaceutical conposition

. h
Shar mmoents RSPl ARG, BnldtnbPaiHB N4 Mhdt; REGRELES, Bonih' " °
present ipnostatic dmlypeqjlamaspmwttimanttaepm‘ieli‘ahﬁeoplﬂiﬁtw R dedgerfi®blpesial(ip. or a

har naceutlcal ccept bl e |t or. solvate thereof in the manufacture 25
gf a mediPats % ”teﬁé' 8“1:6\@% 8 rﬁ%m?i?ep@‘?ﬁﬂtﬁ ). tirsHtism, polysystiecRvey st er oi d

dehydr ogenaggymé ﬁdr’%r,%q , . Rugr nahot her aspect, the present
|nvent|on9prow dgs t he usea @fa g’co ounﬁ%of formula (1), or a

phar @aceut i calAlgo, etbeeqmea@iten\wittomprwhﬂe&ethe uskeesfehé domptdl.el_drmfrfu]l:rambl(ﬂ)ﬁn‘ of
dicine for the use, conpr. the tre t or vention of an .

?m(rzlnr3 olgeln L P’a“é% @g{g 8he ﬁ”n‘g‘@ﬁ'gﬁdg’mcqﬂ'lr‘s‘@é@a}é'na{]ﬂ” yath %ﬁ%@ﬂé?”ea%'ﬁééﬂdrqgﬁfé“c

present Ia@\éﬂﬂguI@@g@h@/ﬂh@eaeb@%s@%o@a &%9%%&(’0ﬁctlvtffe AR tihd hsé“ the

manuf acture of a medicine for the use conprising at ment or
03/ 0228350PwrisiusptheXsa@ment op peeertionrof@En prdroganedepandent disedset her

"t acpt el a1 iyBfEh BV rabElisiNe BraBr sormER R Bk bR e i n
bot HOmal mmﬁaé@r@bﬁapﬁédlemes)mhléh Ins¢trhBiMation Wity At [eBstANf ¥geMUNE@NR th8d
acne in a manma .g. a human 5 Al so, the present |nvent|on provides the

use of t H@aéaﬁ%%@redﬁn#w Rfibanign) prpatatic Ky Pk asiac isuios the uae seaipgising, thehi ch
I n combi gay an’\brt;t}re@[aﬂ iGAof b8H fﬂéﬁa@?q{yﬁgwé&a agent (i.e. agents that

decr ease andﬂogen synthesi s or or the use conpr|5|ng t he
treatment or gihévienention Girteer prodideg ¢he dep@fidentodippeadef-formula (1) in the -
manufacture of a medicine, which in combination with at least one agent useful in the
15 treatment or prevention of alopecia (e.g., potassium channel agonists or 5a-reductase
inhibitors), is for the use comprising the treatment or prevention of hair loss.

The present invention also provides the use of the compound of formula (1) in
the manufacture of a medicine, which in combination with an effective amount of one
or more of a chemotherapeutic agent, biological agent, surgery, (e.g., prostatectomy)

20 or radiation therapy, is for the use comprising the treatment or prevention of
proliferative diseases, especially cancers (tumors).

For each of the above-mentioned uses of the inventive compounds, a mammal
in need of treatment or prevention of one or more of the diseases/disorders described
above would be administered a therapeutically effective amount of medicine

25  comprising a compound of formula (1), or a pharmaceutically acceptable salt or solvate
thereof, alone or in combination with therapeutically effective amounts of other agents
or therapies described above.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
30

Unless where indicated otherwise, the following definitions apply throughout the

present specification and claims. These definitions apply regardless of whether a



This invention also provides the use of the conpound of formula (1) in the.
10 manufacture of a nedicine, which in conmbination with at feast one agent
useful inwaes/o2tgeat nent or prevention of benign prostati edypssepsmsi a, is
for the use conprising, the, treatment or prevention of benign prostatic
hyperplasia. This invention further provides -the use of the conpound of
-formula (1) in the manufacture of a neg cine, which in conbination with
at | east one agent useful in the 15 treatnment or prevention of al opecia

' , | ' 5ar, tase iphibitors),..is fqr the
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manuf act ur e of medi ci ne, which in conbination with an effective anount of
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phar maceutical |y acceptabl e salt or solVate _ _'or in
conbi nati on ww}éeﬂmrya\raﬂabil@éﬂ.gy aeylf BéY) oceursmare thaoforw tee iagegt s or

[ [ .. DETAI LED DESCRI PTI CF ,THE PREFERRED
EnpoD NeRa byl B EASh ERetlibeR e acBSNERa 1S GHNETBH PYATYi ons
o ” at’sd “grnet iy w
ikt et oy e U 3 L D s s
by it sel Nt ifisHCR srpItinatians fesul instedle cempountience the definition of

"al kyl " [ Y y I t e "al kvl," portions of
el Koxy e Tier? steedionontr ot Siner e Gilile B e o oA BRI « ne
cont r ar y jllustratgbimeherhicabfdratitaefur cooaleat Buhiponhds thosBe SRS AIURMncies.

' h conbj ned to identif
(mul tipl q'htu%f E@drtog%% aa}[(r)r%s, double bonds, triple bon%s and ring structures need not be

15 expressly depicted in a general chemical formula.
.Double bonds, where appropriate, may be represented by the presence of
parentheses around an atom in a chemical formula. For example, a carbonyi
- functionality, -CO-, may also be represented in a chemical formula by -C(O)- or
~C(=0)-. Similarly, a double bond between a sulfur atom and an oxygen atom may be
20  represented in a chemical formula by -SO-, -S(0)- or -S(=0)-. One skilled in the art
will be able to determine the presence or absence of double (and triple bonds) in a
covalently-bonded molecule. For instance, it is readily recognized that a carboxyl
functionality may be represented by -COOH, -C(O)OH, -C(=0)OH or -CO,H.
The term “substituted,” as used herein, means the replacement of one or more
25  atoms or radicals, usually hydrogen atoms, in a given structure with an atom or radical
selected from a specified group. In the situations where more than one atom or
radical may be replaced with a substituent selected from the same specified group,
the substituents may be, unless otherwise specified, either the same or different at
every position. Radicals of specified groups, such as alkyl, cycloalkyl,
30  heterocycloalkyl, aryl and heteroaryl groups, independently of or together with one

another, may be substituents on any of the specified groups, unless otherwise
indicated.



5 a single noiety) to a subject structure is through the |Iast named term of
the multiple term For exanple, a; cycloal kyl al kyl substituent attaches to
a targetedadsrooesggh the latter "alkyl" portion of the substdmwusenesige. g. ,
Structure-al kyl -cycl oal kyl). Wen any variable (e.g., aryl, R2) occurs nore
than one time in any constituent, its definition on each occurrence is

i ndependent of its definition at every &0 other occurrence. Al so,

conbi nati ons of substituents and/or variables are perm ssible only if such

conbi nations rg ”trebes%tn?sb%%tr%?ﬁﬂ‘?%‘r”W ncHdd &8, E&thg/ﬂroc%rf' R:Smcﬁé]v@{gwo

known to be the cContrary, at™ons Iustrate em ca Form
coval ent tk®dpsignatedousibss of narbonl atomseﬁ’cefesrablyﬂhmﬂwrhydn’ofgwrbah @temsdoubl e

oS el 20T rRRR e ey, Dt 10, s Bl g Rt o ieer ) sashon A1 IR (0. -
r epr esenyeleRythichfurib&s6NEAHBA at&ﬁ%%‘hbﬁﬁécuﬁéc?“ﬁ%%‘ céthHﬂs ef}e%%haahca'

formul a. For exanple, a carbonyl functionalit

r epr 8sentleawenaliyl” cepigisents 4 stfalghtaobprarmbe)i-hyulrocarﬁ()n@:haln IBaving drtbyg  a
doubl e b cfhe%% a sul fur atomand an oxygen atom nmay be 20 represented
|nachemca la by. -SO, -S(O- or -S(=0)-. One skilled in the art

will be able tThedetarehsmiddng- f@é@iﬁ%"‘%u@ualﬂbéﬂﬂ% #fa ﬂﬁg‘%trﬁcﬁﬁégré§érﬁllﬁa

bonds) in a covalently bonded nol ecul e. For instance isre

recogni z EAMPAPAN aar@bvr@@k\wthaﬁrfhﬁdmgoﬁmtusp wl%éer@@egmtod@ mﬁbleﬂbwu
-C(O OH, ¢ Rméag%&&% Pr -CRH The term"substituted,” as used herein, neans

the replacement o ‘one or nore 25 atons or radicals, usual l'y hydrogen

atotd, in a gl"r\herteanr“uycl:lualkylfl\/bt' Heyaloaikare, b as LdEH ¢trein Maisash HRQUBsAituted

specified 0 |tu |ons where nore than one atom or radical may
be repl aeég W%Htegnﬁggﬁ '%é?%%ﬁﬂ%%rﬁh@ﬁacglhfnf@a%&pmb@@yglmmg t he

i 71 er ent o anor BB TS 2%'%”% SR B06h olifc: mbte PRITelAMR TR ety
cycl oal kgight gartrat @houwcﬂ'balckglbalkaf garbandlﬁgalendrm“a/‘satgrawﬁsandl mdgz}berfde@ﬂl y
spect 11 B gPounLE! GatadusSlietipee B fuarudball. wmahecraer el 0502/ 28181
15 heteroaromatlc rings. The cycloalkyl may be attached at any endocyclic carbon atom
that results in a stable structure. Preferred carbocyclic rings have from five to six
carbons. Examples of cycloalkyl radicals include cyclopropyl, eyclobutyl, cyelopentyl,
cyclohéxyi, cycloheptyl, and the like.
The term “heterocycloalky!” refers to a cycloalkyl group which has at least one
20 heteroatom.
The term “halogen” or “Halo” (halogen) is intended to inélude fluorine, chlorine,
bromine or iodine.
The term “alkoxy,” as used herein, means an oxygen atom bonded to a
hydrocarbon chain, such as an alkyl group (-O-alkyl). Representative alkoxy groups
25  include methoxy, ethoxy and isopropoxy groups.
The term “aryloxy” as used herein, means an oxygen atom bonded to an aryl
group (-O-aryl).
The term “fluoroalkyl” represents a straight or branched saturated hydrocarbon
chain having the designated number of carbon atoms, substituted with one or more
30 fluorine atoms. Where the number of carbon atoms is not specified, 1 to 20 carbons
are intended.



91 "Alkyl" represents a straight or branched saturated hydrocarbon chain
havin' the designated nunber of carbon atons. Preferrably the nunber of
carbon atwoso3ie2885 to 20, nore preferrably 1 to 10, nost mpEfesoeakisy t he
nunber of carbon atons is | to 6. Were the nunber of carbon atons is not
specified, 1 to 20 carbons are intended. 5 "Lower al kyl" represents a
strai ght or branched hydrocarbon chain hgving 1 to 6 carbon atons. The
term"chem cally-feasible” is usually applied to a ring structure present

in a conmpound t the ri [ ure woul d be expected..to. be
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radi cal shg{g;bélﬁ/ﬁ cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl, and the like. The term "heterocycloal kyl" refers to a

cycl oal kyl gr dbp teih ¢anfalyl”aefdreds tnargl gra0p hendedatictly The dubjeot shakchgen”
or "Hal o éh | o eq%}ri s intended to include fluorine, chlorine, bromne or
i odi ne. 1 U%%F‘ﬁ\a Ll ghQUP “as used herein, means an oxygen atom bonded to a

hydngcar bon clrabnerrf URSteRGat8, 2h& Vise@ heriin meank khilrog B PERRR NG AbyYRnal koxy
groups 25 include nethoxy, ethoxy and isopropoxy groups. The term

"aryl oxyatoms. dsiplrdredeivatorsans thinsarggsaupnmay be tiedame errditiengnt. gr oup
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“The term “heterocycle” or “heterocyclic ring” is defined by all non-aromatic,

15 - heterocyelic rings of 3-7 atoms containing 1-3 heteroatoms selected from N, O and S,
such as oxirane, oxetane, tetrahydrofuran, tetrahydropyran, pyrrolidine, piperidine,
piperazine, tetrahydropyridine, tetrahydropyrimidine, tetrahydrothiophene,
tetrahydrothiopyran, morpholine, hydantoin, valerolactam, pyrrolidinone, and the like.

The term “heterocyclic acidic functional group” is intended to include groups

20 such as, pyrrole, imidazole, triazole, tetrazole, and the like.

“Heteroaryl” refers to 5- or 10-membered single or benzofused aromatic rings
consisting of 1 to 3 heteroatoms independently selected from the group consisting of -
O-, -S, and -N=, provided that the rings do not possess adjacent oxygen and/or sulfur
atoms. The heteroaryl group can be unsubstituted or substituted with one, two, or

25  three substituents independently selected from lower alkyl, halo, cyano, nitro,
haloalkyl, hydroxy, alkoxy, carboxy, carboxyalkyl, carboxamide, sulfhydryl, amino,
alkylamino and dialkylamino. Representative heteroaryl groups include thiazoyl,
thienyl, pyridyl, benzothienyl and quinolyl.

The term “heteroarylalkyl” refers to a heteroaryl group bonded directly to a

30  subject structure through an alkyl group.

N-oxides can form on a tertiary nitrogen present in an R substituent, or on =N-

in a heteroaryl ring substituent and are included in the compounds of formula I.



chain having the designated nunber of carbon atoms, substituted with one or
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The phrase “effective amount,” as used herein, means an amount of a

15 . compound or composition which is sufficient enough to significantly and positively
modify the symptoms and/or conditions to be treated (e.g., provide a positive clinical
response). The effective amount of an active ingredient for use in a pharmaceutical
composition will vary with the particular condition being treated, the severity of the
condition, the duration of the treatment, the nature of concurrent therapy, the

20 particular active ingredient(s) being employed, the particular pharmaceutically-
acceptable excipient(s) / earrier(s) utilized, and like factors within the knowledge and
expertise of the attending physician.

As used herein the term “disease” is intended to include any abnormal physical
or mental condition, including disorders, as well as any symptoms which are subject

25  evidence of a disease or disorder.

The term “compound having the formula I”, and the like as used herein,
represents a compound having a chemical structure encompassed by formula I, and
includes any and all isomers (e.g., enantiomers, sterecisomers, diastereomers,
rotomers, tautomers) and prodrugs of the compound. These compounds can be

30  neutral, acidic or alkaline, and further include their corresponding pharmaceutically-

acceptable salts, solvates, esters, and the like.
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phar mceut | cor ™ orcer1eh BRI ol SN oA of boing
treated, A®@HYestbyi aqetafe (FHOACyMNMN-timethylibengtwicd (DMFRftritisrobEsRt 85t . the
nat ure Of(ﬁrjcffﬁlugroacetlgra%¥ldrlde ?TFAA) 1-hydroxybenzotriazole (HOBT); m-

15 chloroperbenzoic acid (MCPBA); triethylamine (EtaN); diethyi ether (Et20); ethyl
chloroformate (CICO2E); 1~(3-dimethylaminopropyl)-3-ethyl carbodiimide
hydrochloride (DEC) ; t-butoxycarbonyl (BOC); phenyl group (Ph); trimethylsilyl
isocyanate (TMSNCO) acetyl chloride (AcCl); acetonitrile (CH3CN); n- butyllithium (n-
BuLi); triethylamine (TEA); methyl iodine (Mel); dimethyl sulfoxide (DMSO);

20  diethylamine (DEA); isopropanol (IPA); N-methylmorpholine (NMM); acetic acid
(AcOHR); lithium aluminum hydride (LAHY); di-tert-butyl dicarbonate (BOC),0; diisubutyl
aluminum hydride (DIBAL-H); methy! magnesium bromide (MeMgBr); and acetic
anhydride (Ac20).

As used herein the following terms have the following meanings unless

25 indicated otherwise:

“At least one” means “one or more” preferrably 1 to 12, more preferrably 1 to 6
most preferrably 1, 2 or 3.

Antineoplastic agent — means a chemotherapeutic agent effective against
cancer;

30

Concurrently — means (1) simultaneously in time; and
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15 Alkylating agents (including nitrogen mustards, ethylenimine derivatives, alky!

- sulfonates, nitrosoureas and triazenes): Uracil mustard, Chlormethine,
Cyclophosphamide (Cytoxan®), [fosfamide, Melphalan, Chlorambucil, Pipobroman,
Triethylenemelamine, Triethylenethiophosphoramine, Busulfan, Carmustine,
Lomustine, Streptozocin, Dacarbazine, and Temozolomide.

20 Antimetabolites (including folic acid antagonists, pyrimidine analogs, purine
analogs and adenosine deaminase inhibitors): Methotrexate, 5- Fluorouracil,
Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate,
Pentostatine, and Gemcitabine.

Natural products and their derivatives (including vinea alkaloids, antitumor

25  antibiotics, enzymes, lymphokines and epipodophyllotoxins): Vinblastine, Vincristine,
Vindesine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin,
Idarubicin, paclitaxel (paclitaxel is commercially available as Taxol® and is described
in more detail below in the subsection entitied “Microtubule Affecting Agents”),
Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, Interferons-o and p

30  (especially IFN-a), Etoposide, and Teniposide.

Hormonal agents and steroids (including synthetic analogs): 17a-

Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone,
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seMmRthsrapeytic agents are known to those skilled in the art. In addition, their
administration is described in the standard literature. For example, the administration
of many of the chemotherapeutic agents is described in the “Physicians’ Desk
Reference” (PDR), e.g., 1996 edition (Medical Economics Company, Montvale, NJ
07645-1742, USA); the disclosure of which is incorporated herein by reference
thereto.

Examples of biological agents useful in the methods of this invention include,

but are not limited to, interferon-a, interferon-p and gene therapy.

MICROTUBULE AFFECTING AGENTS

As used herein, a microtubule affecting agent is a compound that interferes
with cellular mitosis, i.e., having an anti-mitotic effect, by affecting microtubule
formation and/or action. Such agents can be, for instance, microtubule stabilizing
agents, or agents which disrupt microtubule formation.

Microtubule affecting agents useful in the invention are well known to those of
skill in the art and include, but are not limited to allocolchicine (NSC 406042),
Halichondrin B (NSC 609395), colchicine (NSC 757), colchicine derivatives (e.g., NSC
33410), dolastatin 10 (NSC 376128), maytansine (NSC 153858), rhizoxin (NSC
332598), paclitaxel (Taxol®, NSC 125973), Taxol® derivatives (e.g., derivatives (e.g.,
NSC 608832), thiocolchicine (NSC 361792), trityl cysteine (NSC 83265), vinblastine
sulfate (NSC 49842), vincristine sulfate (NSC 67574), epothilone A, epothilone, and

discodermolide (see Service, (1996) Science, 274:2009) estramustine, nocodazole,
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Procar bazi ne, Mtotan
ore speCIﬁcaIIy, the term “paclitaxel’ as used herein refers to the drug

15 commercially available as Taxol® (NSC number: 125973). Taxol® inhibits eukaryotic

cell replication by enhancing polymerization of tubulin moieties into stabilized

micerotubule bundles that are unable to reorganize into the proper structures for
mitosis. Of the many available chemotherapeutic drugs, paclitaxel has generated
interest because of its efficacy in clinical trials against drug-refractory tumors,
20 including ovarian and mammary gland tumors (Hawkins (1992) Oncology, 6: 17-23,
Horwitz (1992) Trends Pharmacol. Sci. 13: 134-146, Rowinsky (1 990) J. Natl. Canc.
Inst. 82: 1247-1259).
Additional microtubule affecting agents can be assessed using one of many
such assays known in the art, e.g., a semiautomated assay which measures the
25  tubulin-polymerizing activity of paclitaxel analogs in combination with a cellular assay
to measure the potential of these compounds to block cells in mitosis (see Lopes
(1997) Cancer Chemother. Pharmacol. 41:37-47).
Generally, activity of a test compound is determined by contacting a cell with
that compound and determining whether or not the cell cycle is disrupted, in partic‘ular,
30  through the inhibition of a mitotic event. Such inhibition may be mediated by

disruption of the mitotic apparatus, e.g., disruption of normal spindle formation. Cells
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8" (NSC B08308] "0 ShPeR e ESthe Boitbahth SAbihER b Verapi (o pifly micRisc
33410), dlﬂaet&lgath'erwm1(&!8|(br3:‘éﬁié28)gt?iz@1\§déggj)1§¢d§lrgf%qﬁ(lﬁfé&éﬁggﬁegﬁéﬂgga%bg (NSC
332598)_, eaqcli'é )f)elP ax DS 1259173) :x NS t I
RN e Ml o oo it o IR
(NSC 67574), epothilone A epot hﬁg(jne, anﬁ I scoder m)qti % fs §8PYNd8,
(1996) Sdhesr el skiltin theoet. dypicaliysthiese invudeodsgmlsefor WRIBIAOR 22 BR&rotubule

i ke. f such ts are al
descr i bedr TN AL Sas et~ ASSF T TGP UP@SSSBl BraiesiiedntN
(1997) Jexaeiple I8y Gabkd: &%gg@@ﬁg PRI BidPH0: 73 P88, - Mg patdhifly, S&1 - USA

: 10560-.10564; Mihl radt (1997 ncer Res. 57:3344- .
94: 10 5,8659,720 also provide(s in vil)'ro and in vivo assays for compounds with paclitaxel-like

15 activity.

Methods for the safe and effective administration of the above-mentioned
microtubule affecting agents are known to those skilled in the art. In addition, their
administration is described in the standard literature. For example, the administration
of many of the chemotherapeutic agents is described in the “Physicians’ Desk

20 Reference” (PDR), e.g., 1996 edition (Medical Economics Company, Montvale, NJ
07645-1742, USA.

The present invention provides the use of a compouond of the invention in the
manufacture of a medicine, which in combination with at least one anti-androgenic
agent (i.e. agents that decrease androgen synthesis or activity), is for the use

25  comprising the treatment or prevention of an androgen-dependent disease.

Examples of such anti-androgenic agents include but are not limited to:
inhibitors of 5a-reductase type 1 and/or type 2, e.g. finasteride, SKF 105,657,
LY191,704 , LY320,236, dutasteride, Flutamide, nicalutamide, bicalutamide, LHRH
agonists e.g. leuprolide and zoladex, LHRH antagonists, e.g. abarelix and cetrorelix

30 inhibitors of 17a-hydroxylase/C17-20 lyase, e.g. YM116, CB7630 and liarozole;
inhibitors of 17p-Hydroxysteroid dehydrogenase type 5 and/or other 17p-

Hyroxysteroid dehydrogenase/17p-oxidoreductase isoenzymes, e.g. EM-1404.



3346; N colaou (1997) Nature 387:268-272; Vasquez (1997) Ml . Biol. Cell.
8:973 5 985; Panda (1996) J. Biol. Chem 271:29807-29812. Particularly

pr ef er r edwa @roatssbul e af fecti ng agents are conpounds w t h pqracdoztsesel -1 i ke
activity. These include, but are not limted to, paclitaxel and paclitaxel
derivatives (paclitaxel-like conmpounds) and anal ogues. Paclitaxel and its

derivatives are available comercially. 4bn addition, nethods of naking
pacl i taxel and paclitaxel 10 derivatives and' anal ogues are well known to

5. 565, 478, 5, 5340830) 2HUlogseSeStisleptentnienCiZRases ficluds bubate ot mited
5, 484, 809%0, présiBbdncd, BefighIoshatid Hpdiflsis: @%%ta}@%’ggge@%ﬁ%pﬁ%?%asia,

5,440,057, 5,422,364, 5:41119864;- 5-,4 972;
speci fi caffye. s9horthaas hisawlisr sardrogenicsdepenia,diracoeibes puberty,hedrdnalg 15

cukaryot | /PRI R R A ol e i R et casiaromndametisbiand

noi et Pes lemraysmabi | i zed microtubul e bundles that are unable to reorganize
into the properl_ structures for mtosis. O the nany avail able

chenot her apeut I BiSdPYgtionalspinraviges ki use Abasospound efrthetinwationde thd i t s
efficacy manekid | s LAt - r ry, tumors, 20 includi

ovari an and rram’rat‘r\e?)fg gﬁn l‘?ﬂﬁbg\rﬁgf&m%\%kﬁﬂ)éﬁ%%gg%tﬁame 3?8)9? agent s Q,P'” thd
Hor wi t z (i19@R)ertrasmisvatitmaicsnigSprostath: hyidplkat, iReH the Kise (CbAHsink tHiat | -
Canc. | %atﬁfgéi; 1247-%@5%} . Addi tional mcrotubule affecting agents can be
assessed US] 8 PEVERHQY OfhRition bxRGplasiaxampleref sueh agegts inglude, but
sem Bt ongreatbtapstad W) afha1$3g ’ : tuuli n=pol yner zi , j.vity of
paclitaxel analogs in _cgﬁrpbi nat T%rﬂé%%%&%@%ukﬁhgﬁ‘%@ﬂ %Mrlgea{ggﬁséént he
potential of thei§dnvaniiesalss providesthe use dfaicompiouosi of the deventipasn tHel997)

Ca P .. 41:37-47). Generally,. actjvity of a test
conpound N R T AR Rine it i hmblaton i 2t et Guspetase iananannel
det er mi niayprildteas. .emirwximpénd~k@-s¢b,l~om&#@du&aﬁﬁ{hﬁmﬁf?;igk“ﬁrl%%{érlgfe‘e“%[gc{j* 30

through the inhibition of a mtotic event. Su on may i at ed
by di sruptytastesfet isdontheotse campaisingube teatmentospravention of hapise). spi ndl e

formpgion. Celig, WA BRARE3N B ryr%(\)/i?c{ezs%%g tse of a compound of the invention in
the manufacture of a medicine, which when administered to a mammal in combination
with one or more of a chemotherapeutic agent, biclogical agent, surgery, or radiation
therapy, is for the use comprising the treatment of prevention of proliferative diseases,
especially cancers (tumors).

20 The anti-cancer agent, and/or surgery and/or radiation therapy may be
administered concurrently or sequentially with a compound of the invention.

Examples of cancers (i.e. tumors) which may be inhibited or treated include,
but are not limited to, lung cancer (e.g., lung adenocarcinoma), pancreatic cancers
(e.g., pancreatic carcinoma such as, for example, exocrine pancreatic carcinoma),

25  colon cancers (e.g., colorectal carcinomas, such as, for example, colon
adenocarcinoma and colon adenoma), renal cancers, myeloid leukemias (for
example, acute myelogenous leukemia (AML), thyroid follicular cancer,
myelodysplastic syndrome (MDS), bladder carcinoma, epidermal carcinoma,
melanoma, breast cancer and prostate cancer.

30 Preferrably for compounds of the Formula ",



16 in which mtosis is interrupted nmay be characterized by altered

nor phol ogy (e.g., mcrotubule conpaction, increased chronobsone nunber,
etc.). | nwo @retssred enbodi ment, conpounds w th possi bl e rRQIUS2NA8181

pol yneri zation activity are screened in vitro. The conpounds are screened
against cultured WR21 5 cells (derived fromline 69-2 wap-ras mce) for
inhibition of proliferation and/or for aL,éer ed cel lul ar norphol ogy, in
particular for mcrotubule conpaction. In"vivo screening of

itive- i d hen. f d’ [ d i b i
Phe W21t amor ReaITa 48 B S5 ALtoeEt 416f afingependaningelneingmomriae
descr i bedgroypRsrisfsting1sir)1 ditPhet®ibaRyl, ¥aich optehally \%gﬁfﬁté%ﬁo\;xﬁh %Qefé ﬁﬂ?t hods

of screeni ng, conpounds for desired, "activity are ose of
ski |l in 9REPgSelectopifoa the grawpseonisistinigvad: assays for inhibition of

m cr ot ubul e agfenbh%ogg,/or di sassenbly. Assays for mcrotubul e assenbly
are described, Tor 'ex le, by Gaskin et al. (1974) J. Mdlec. Biol., 89:
737-7%8. U. S. Pat entOBPs; 5, 569, 720 al so provides in vitro and in vivo
assays for conpounds with paclitaxel-like 15 activity. .Methods for the
safe and effecth ve &diini stration of the above-nentioned nicrotubule

af fecting; age@ys aregyknown to those skilled in the art. In addition, their
admini stration,” is described in the standard literature. For exanple, the
adni ni stratiore) of (@hg20jalkyieordiénothera@psKylic agents is described in the
"Physi ci ans’ sk 20 R%%ﬁxgnc %8%235), e.g., 1996 edition (Medical
Economi cs Conpany, MHRIQEL o iy~ Balkyh 742 USA. The present invention
provigdes the uge ofg® GoRPoyQnd of the invention in the nmanufacture of a
medi ci ne, which in conbination with at | east one anti-androgenic agent
(i.e. agents thhat dwtemmsd emiPdusearamyylt hesis or activity); is for the use

25 conprisingthe tre nt Qs pr ntion of an androgen-dependent di sease.
Exanpl es of suth an%Wf%‘MPBE\eﬁPEV@E@ms i nclude but are not limted to:

i nhi bitors of jpa-rdtlie alky/P8r @waﬁléve%arwén?k& e.g. finasteride,... . .. _
SKF105, 657, LY191, 704, LY320, 236, dutasteride, Flutam de, nical utam de,
bi cal ut ani de, KHRH hydroxy; :

15 H . glkoxy;
m)  aryloxy;
n) -SOz-alkyl;
0) N R11R12;
p)  -NR™)COR™;
20 q) methylenedioxy;
r) difluoromethylenedioxy;

s) trifluoroalkoxy;
t) -SCHs; and
u) -SO,CF3;
25 R* R® R’ and R®are the same or different and are independently selected
from the group consisting of H, alkyl, heteroalkyl, aryl, cycloalkyl, arylalkyl, heteroaryl,

R14O‘>-§ RZR'IN > §
heteroarylalkyl, heterocycloalkyl, -OR™, -NR"'R'2 | ,

RWO)C(R”)N%‘?
and

b



agonists e.g. leuprolide and zol adex, LHRH antagonists, e.g. abarelix and
cetrorelix, 30 inhibitors of 17a-hydroxylase/ Cl7-20 |Iyase, e.g. YML16,
CB7630 anwdo3anesssl e; inhibitors of 17(3-Hydroxysteroid dehydsoogeisase type
5 and/or other 17(3- Hyroxysteroid dehydrogenase/ 17( 3- oxi dor educt ase

i soenzynes, e.g. EM 1404. WD 03/022835 PCT/ US02/ 28181 17 Types of androgen
or estrogen dependent diseases include, byt are not limted to, prostate
cancer, benign prostatic hyperplasia, prostatic intraepithelial neoplasia,

acne, seb ] ihsut bsm,, andr o ic . al ppecka, precoci ous puberty,
adr enal E%@?ﬁ%ﬁny I'?eg.hg %ng?f?gé% R@HSUE ] % éy ﬁﬂg%r etﬁ@&‘s'%o'fc%%apr
endonet ri @8R&'RIA¢ 5 | ei omyoma. This invention al so provides the use of a

conpound of the nvention in the manufacture of a nedicine, which in

conbi nati on wi %h st Selecied feare thg ereupisensistingot Heand alkgit ment or preventi on
of beni gn pros ! i 1§ for the use copprising the .treatnent
or prevention W%@ﬁ?ﬁéﬁ%@p@?&%@@n%@ﬁﬁ?gé)”@f"?%ﬂgh agents include, but
10, abe not |i R ed Roareihehsarhe ad i eai @n@@?é‘ﬁﬂé‘?@haen@y gele&%MIﬂ%hQ and
terazosin, This i.%nt# on al so Provi des the use of a, conpound” of the

i nvent i ondiNPROSISHAGATRVIARC Betesoarvhiascheptianaly substiutes with bbe tovsbh at

| east onegrepy J N aNa) ?ﬂﬁp 8. 9. _dn noxidil and KC-516, or
5a-reducte%serpigflsﬁl%t§f%gr, e.fﬂge.g I a%cﬁ{esrlsﬁg%%ﬁr?d dutasteride, is for the use
conpri si ng thea}reahalegenpr prevention of hair loss. 15 The present

i nvention al SO, rovicéig‘g the use of a conmpound of the invention in the
manuf act ure of ‘a nec fre, which when administered to a manmal in

conbi®mati on wth omgrFer nore of a chenot herapeutic agent, biological

agent, surgery, or radiation therapy, is for the use conprising the

treat ment of pleventiflgaragikaiyol i ferative di seases, especially cancers
(tunmors). 20 The antA r _ages /[or surgery and/or radiation therapy
may be admi ni tere@%@%gygﬁ?ﬁy}(w%ﬁ@hti ally with a conpound of the

i nvention. Bx@npl esetefoalian e R Hetdroalkyiror s) whi ch may be inhibited or

treated include, but are not limted to, lung cancer (e.g., lung
adenocar ci nomdd), -paA¥t@aRi cahincer s 4
15 h) arylalkyl or R'®-arylalkyl;
i) heteroarylalky! or R"-heteroarylalkyl;
i) alkoxy;
k) -SOz-alkyl; and
)  -SO.CFs:
20 R*, R® R’ and R®are the same or different and are independently selected from

the group consisting of H, alkyl, heteroalkyl, aryl, cycloalkyl, arylalkyl, heteroaryl,

RMO § R12R11 §
heteroarylalkyl, heterocycloalkyl, -OR™, -NR''R2 | ; | :

k) 7

R13(O)3(R11)N>—
and , provided that when Z and/or X is N then R*, R®, R” and R® are
each not -OR™ or -NR'"'R"2

25 R" is selected from the group consisting of H and alkyl; and
Zis C.

Even more preferrably for compounds of the Formula n,



(e.g., pancreatic carcinoma such as, for exanple, exocrine pancreatic
carcinoma), 25 colon cancers (e.g., colorectal carcinomas, such as, for
exanpl e, wal @mw2zs3enocar ci nona and col on adenoma), renal cawruS228m8¢l oi d
| eukemi as (for exanple, acute nyel ogenous |eukenma (AM.), thyroid
follicular cancer, nyelodysplastic syndrone (I\/Dg), bl ?d?grcgﬁgglr nogg,

i dermal carcinoma, nelanoma, breast capcer and prosta .
I?’Ple?:rrabl y for conpounds of the Fornul a{2 ), WO 03/022835 PCT/ US02/ 28181

" and R2 2 0, 1 ffer nd are.independ ntlylsel ected from
éL ﬁengr oup conggﬁdﬁ %?é@re y%arﬂ%grﬁiﬁ%%ag?w ,ar%gd%pﬁp?ﬁﬁﬁﬁ?lﬁc?ﬁ’tfﬁmttb?ed |
Wi th one @goupi consistmgpsf a?la@dﬁdté‘rdi@m,td&h%&mlaw%§b§ttith?ﬂj wfg}@é t{;%{)gen%,
5b) -OCF3; c¢) -CE3; &(‘% -CN, e) (Ci1-C20) gl kyl' or R18-(Cl- al kyT ; )
het er oal K§IOUPS SeI2CtRE frone fiagroupiepngisting 4t or R18-aryl; h) heteroaryl or
R18-heteroaryl gy i haRkghal kyl or R18-arylalkyl; j) heteroarylal kyl or
R18- het er oar yl a? kyl ; E) hydroxy; -15 1) al koxy; m aryl oxy; . n)_

-S02-al kyl ; ~ ob) NRIABEP3; p) -N(R11) C(O R13; 20 q) met hyl enedi oxy;

c)  -CFs
d) alkoxy;
e) trifluoralkoxy;
f) (C1-CB)alkyl;
10 o)) -SOp-alkyl; and
h) -SO.CF3;
R%is H or -OH, provided that when X is N, R® is not -OH:

R*and R® are the same or different and are each independently selected from

o
the group consisting of H, (C1-C8)alkyl, heteroalkyl and ;

15 R’ is selected from the group consisting of H, alkyl, -OR"and -NR"'R"? ,
provided that when Xis N, R” is not -OR™ or -NR"R'2 ;

R®is selected from the group consisting of H, alkyl, aryl and heteroaryl;

R is selected from the group consisting of H and alkyl; and

Zis C.

20 Yet even more preferrably for compounds of the Formula ),

R' and R? are the same or different and are independently selected from the
group consisting of aryl and heteroaryl, each optionally substituted with one to six
groups selected from the group consisting of:

a) halogen;

25 b) -OCFj3,

c) alkoxy;

d) trifluoroalkoxy;

e) -CF3;

) -SOz-alkyl; and
30 g) -SO,CF3;



r) difluoronethyl enedi oxy; s) trifluoroal koxy; t) -SCH3; and wu) -SQO2CF3;
25 R4, R5, R7 and R8 are the sane or different and are independently

sel ect ed wior@ymedse group consi sting of H, al kyl, heteroal kndryusiepesist

cycl oal kyl, arylal kyl, heteroaryl, R140 R12R11N heteroaryl al kyl,
het er ocycl oal kyl , -OR14, -NR11R12 R13(O C(R11)N and , WD 03/022835

PCT/ US02/ 28181 19 provi ded that when Z d/or Xis Nthen R4, R5, R7 and
R8' are each not -OR14 or -NRL1R12 ; R11 is selected fromthe group

consi sting of ,blsR%nlq al kyl. Mre preferrably for conmpounds of the Fornul a
(1), 5 R.. and are the sanme or different and' are independently sel ected

fromthe grouR*andRodrende s@h@bb’ﬁiﬁ@%t%r%aihME?%lZ@égﬂle%lé&Q@!ﬁ'o\‘n the

substituted with one to six groups selected from consi sting of:

a) halogen; b) -OCF3; 10 c). -CF3; d). trifluoroalhkoxy; e) (Cl-C6)al ky or
R18- (C1-C6)al kyl; f) heteroal kyl or R18-heteroalkyl} .aryl or Rl18-aryl;
yl/ or

R het eroap §icar &5 & XCreol netsrshil and™
R®is selected from the group consisting of -C(O)R"® and -SO,R'™:;
5 R’ is selected from the group consisting of H, alkyl, -OR™ and NR'R™?,
provided that when Xis N, R’ is not -OR™ or -NR''R"2 :
R%is selected from the group consisting of H, alkyl, aryl and heteroaryi;
R"is H or alkyl; and .
Zis C.
10 Still even more preferrably for compounds of the Formula 1,
R'and R? are the same or different and are independently selected from the
group consisting of phenyl and pyridyl, each optionally substituted with one to six
groups selected from the group consisting of:

a) Br, F or Ci;
15 b) -OCFg;

c) -CF3;

d) methoxy;

e) ethoxy;

f) cyclopropylmethoxy;
20 g) -OCH.CFs3

h) -SOs-alkyl; and

i) -SO,CF3;

R3is H;

R*and R® are the same or different and are independently selected from the
25  group consisting of H, methyl, ethyl, isopropyl, t-butyl and heteroalkyl;
R’ is selected from the group consisting of H, -OR" and alkyl;
R, R%R', R", R and R™ are each independently selected from the group
consisting of H and alkyl;
R s alkyl;
30 R™ s selected from the group consisting of -NR'R"”. -OR™ and alkyl;



k) -S02-al kyl; and 1) -S02CF3;. 20' R4, R5, R7 and R8are the sane or
different and are independently selected from the group consisting of H,

al kyl, hewerwakksgs, aryl, cycloal kyl, aryl al kyl, heteroar WcT/HRb4G81IRL R1

het eroaryl al kyl , heterocycl oal kyl, -OR14, -NR11R12 , R13(0);(R11" and ,
provi ded that when Z and/or Xis Nthen R4, R5, R7 and R8 are each not
-OR14 or -NR11R12 ; 25 R11 is selected f gmthe group consisting of H and
alkyl; and Z is C. Even nore preferrabl y=for conpounds of the Forrmula (1),
WD 03/ 022835 P JUS(%{;%BEH 20 R1 apd R2 are the same or different and are
i ndependent |y Sel 8¢ ProMe pRMegr sifferenhand ere ndsireadent!y salestadsfroar e,
each opt i gralpl sorsiiFll df i1k ; L BS. S§hectsd . f the group
consi sti n%’ OP: a) ha oggﬁl?ﬁd\gl%” %Cr%ii:d??% tﬁ(b:‘g(Wh%é%g §%j)s(,leal’tli-\§x>'ls; 58@5" and
trifluoral koxy2iS£) (Cl,-06)alkyl; 10 g) -SO 2-alkyl; and h), -SCRCF3; R3

is Hor -OH, i when is N is not -OH R4 and R5 are the

same or diff ef@ﬁ#ﬁ%ﬁn‘\% é%bgﬂﬁﬁs Pﬁﬁ@ﬁ@#@éﬁ?ﬁ"ﬁ shovabelgw inokableid wheee gr oup

consist i ngompothd (Giner3 S1k W2, dhetps dRldpdnd@ifof the numbering used in the
Example section.




15 R7 is selected fromthe group consisting of H alkyl, -ORl4 and -NR11R12
, provided that when Xis N, R7 is not -OR14 or -NR'""R12 ; R8 is selected
from t he wwoosm2essesi sting of H, al kyl, aryl and heteroarylpCcT/iRD2/2818%
selected fromthe group consisting of Hand alkyl; and Zis C. 20" Yet even
nore preferrably for conpounds of the Formula (1), Rl and R2 are the sane
or different and are independently selectggd fromthe group consisting of
aryl and heteroaryl each optionally substituted with one to six groups

sel ect ed fronrthegrotup—consisting—of—a) | ogen;, 25 h\ -

al koxy; d) trifl uorog ; 3; f) - 502- aI ky 20 ‘ SOZCFB; WO
03/ 022835 PCT/ US02/ 2& @ is H R4 and RS a @ or diffefent
and are independently Sel d fromthe HO J group o |s ng of H,

-C(OR15 and|}-S02R15; 5|R7 |s selected fromthe group co SIStI ngr of- H
al kyl, -ORl4jand -N N~ provi ded that gwhen X | is not -OR14| or

-NR11R12 ; R8 is sel écted]fromthe group consi st al kyl, aryl @and
heteroaryl; |R11 is H oP7alkyl-; and' Z is| C. 10 St| %en nor e 1

(Cl1- 06) al kyl ,| heteroal ky Njand R6 is selecfed fromthe group consisting of

preferrably ffor conpounds ok_t he Fornul a (),

SU<EEN I <Ves
oy oy

S9 S1




Rl and R2 are the sane or different and are independently selected from
the. group consisting of phenyl and pyridyl, each optionally substituted

wi th one W ®ime283gr oups sel ected fromthe group consistingarfuseapsBi, F or
Cl; 15 b-) -OCF3; <c¢) -CF3; d) nethoxy; e) ethoxy; f)

cycl opropyl net hoxy; 20 g) -OCH2CF3; h) -S02-alkyl; and i) -SO2CF3 R3 is
H R4 and R5 are the sane or different an 4 are independently selected from
the 25 group consisting of H, methyl, ethyl, isopropyl, t-butyl and

het eroal kyl ; R7 TS belbb et—from-the—groupconsisting of H_-COR' and al kyl ;
R8, R9, R10, R11, R12 % R14 & gyeach i ndeépendent LF~s pad-fromthe
group consistlng of H S ; R13 is alkyl; 30 ‘ected fromthe
group consistfing of -NR 16RI7 -OR16 and al kyl; WO T% 5 PCT/ US02/ 28181
22 R16 and Rl7 are the sa different apd are indeperndently sel ected
fromthe grgup consistin H and al kyl , { provided tHat jwshen R15 is -0OR 16
R16 i s not H‘ and Z is ustratlve connounds o] a (l) are shpwn
bel ow i n Tablje A where C npound nunbers| S1, S2,“dqtc.|are independeni of
t he nunmbering used in the O Exanpl e section| C, o)

A

O
S11

peVey

)

¥,

e ve

S15 | S16




N NR Op N ONH2 S1 S2 OCF3 CdA! OY(:JjI1 NN NN OON O ONH2 s3
S4 WD 03/022835 PCT/ US02/28181 23 oyc~cF3 \ / CI NN J), NN Op O
NHZ S5 Sewod3R3235Cl. NV I V' I NN NN OO PCT/US02/28181
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S21 S22
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03/ 022835 PCT/ US02/28181 24 C/ | C
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I NNN NN OON ONH OK S15 S16 WO 03/022835 PCT/ US02/ 28181 25 C,
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ON NOJ-INH2 S25 S26 BC, N ONN ONH2 O. S27 S28 WO 03/022835
PCT/US02/28181 27 CI NN NN ON ONH2 S29 S30 (N\V '\ NNO N
OjINH2 OweBBB2832 Cl C C ~! \ \ \ PCT/US02/28181

2. | ©
,J | e

O 0O

!
2

S45 S46




NN OO0 ONH2 O S33 S34 WO 03/022835 PCT/US02/28181 28 CCl F F \I \I

\l /1, NN 4 IN OO O-j-INH2 O S35 S36 | I NN N OON ONH2 O-
S37 538" wo®Bnk28351 FN/ N \W~1 1 JN OO PCT/US02/28181
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O-l--- NH2 d~ S39 S40 WO 03/022835 PCT/US02/28181 29 \ I \ | y2C C)'
ly(= NN NN Op ONH2 p~ $S41 S42 ci AONNN OONJIN ONH S43 S44
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Preferred are compounds represented by the following numbers from Table A
above: 81-3, S5, S7-9, $11, S16, S18, S22, S26, S28, S30, S35, S37, S46, S48,
S50, S52, S54-55, 857, 859, S61, S63, S65, S70, S85, S90, S92, S100-101, S105,

5  S107-143, S145, S147-149, S156-164, S166, S168, S170, S172-175, S184, S186,
and S204-240.

More preferred are compounds represented by the following numbers from
Table A above: S1, S8, S11, S26, S30, S37, S44, S46, S48, S50, S52, $54-55, S57,
859, S61, S63, 865, S70, S85, S90, S92, S101, S107-108, S116-118, S122, S126-
10 131, 8139, S141, S145, S147, S157-160, S168, S170, S172-175, and S219-229.

Even more preferred, is a compound represented by the following numbes from-
Table A above: 81, S8, S11, S26, S30, S37, S48, S50, S54, S61, S65, S70, S85,
5101, S107-108, S117, S126-128, $131, S157-160, S174-175, S219-220, and S225-
228.

15 Yet even more preferred compounds are represented by the following numbers
in Table A above: S8, S48, S50, S54, S108, S160, S174, and S220.

For compounds of the invention having at least one asymmetrical carbon atom,
all isomers, including diastereomers, enantiomers and rotational isomers are
contemplated as being part of this invention. The invention includes d and / isomers

20 in both pure form and in admixture, including racemic mixtures. Isomers can be
prepared using conventional techniques, or by separating isomers of a compound of
formula I

Compounds of formula | can exist in unsolvated and solvated forms, including

hydrated forms. In general, the solvated forms, with pharmaceutically acceptable
25 solvents such as water, ethanol and the like, are equivalent to the unsolvated forms
for purposes of this invention.

A compound of formula | may form pharmaceutically acceptable salts with
organic and inorganic acids or bases. Examples of suitable bases for salt formation
include, but are not limited to, sodium hydroxide, lithium hydroxide, potassium

30  hydroxide, and calcium hydroxide. Also contemplated are salts formed with
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pharmaceutically acceptable amines such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylglucamine and the like. Certain compounds will be
acidic in nature, e.g. those compounds which possess a carboxyl or phenolic hydroxyl
group. Salts of phenols can be made by heating acidic compounds with any of the
5 above mentioned bases according to procedures well known to those skilled in the art.
For purposes of the invention aluminum, gold and silver salts of the compounds are
also contemplated. Examples of suitable acids for salt formation are hydrochloric,
sulfuric, phosphoric, acetic, citric, malonic, salicylic, malic, fumaric, succinic, ascorbie,
maleic, methanesulfonic and other mineral and carboxylic acids well known to those
10 skilled in the art. The salts are prepared by contacting the free base forms with a
sufficient amount of the desired acid to produce a salt in the conventional manner.
The free base forms may be regenerated by treating the salt with a suitable dilute
aqueous base solution, such as-dilute aqueous sodium hydroxide; lithiunr hydroxide,
potassium hydroxide, calcium hydroxide, potassium carbonate, ammonia or sodium
15 bicarbonate.
As described above, the invention provides the use of a compound of formula
(1) in the manufacture of a medicine for treating proliferative diseases (cancer),
includihg Jtreating (inhibiting) the abnormal growth of cells, including transformed cells,
in a patient in need of such treatment (e.g., a mammal such as a human), by
20  administering, concurrently or sequentially, an effective amount of a compound of this
invention and an effective amount of a chemotherapeutic agent, biological agent,
surgery (e.g. prostatectomy) and/or radiation (preferably y-radiation). Abnormal
growth of cells means cell growth independent of normal regulatory mechanisms
(e.g., contact inhibition or apoptosis), including the abnormal growth of: (1) tumor cells
25  (tumors) expressing an activated ras oncogene; (2) tumor cells in which the ras
protein is activated as a result of oncogenic mutation in another gene; and (3) benign
and malignant cells of other proliferative diseases.
In preferred embodiments, the uses of the present invention include uses for
treating or inhibiting tumor growth in a patient in need of such treatment (e.g., a
30  mammal such as a human) by administering, concurrently or sequentially, (1)an
effective amount of a compound of this invention and (2) an effective amount of an

antineoplastic/microtubule agent; biological agent, and/or surgery (e.g. prostatectomy)
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and/or radiation therapy. Examples of tumors which may be treated include, but are
not limited to, epithelial cancers, e.g., prostate cancer, lung cancer (e.g., lung
adenocarcinoma), pancreatic cancers (e.g., pancreatic carcinoma such as, for
example, exocrine pancreatic carcinoma), breast cancers, renal cancers, colon

9  cancers (e.g., colorectal carcinomas, such as, for example, colon adenocarcinoma
and colon adenomay), ovarian cancer, and bladder carcinoma. Other cancers that can
be treated include melanoma, myeloid leukemias (for example, acute myelogenous

leukemia), sarcomas, thyroid follicular cancer, and myelodysplastic syndrome.

10 BIOLOGICAL DATA
17B-hydroxysteroid dehydrogenase inhibition data
Methods:
To prepare human recombinant type 3 17[3-hydroxyster0|‘d‘ dehydrogenase
enzyme (178-HSD3), HEK-293 cells stably transfected with human 17B-HSD type 3
15 were cultured to confluency and harvested for enzyme. The celis were suspended in
isolation buffer (20 mM KH2POy4, 1 mM EDTA, 0.25 M Sucrose, 1 mM PMSF, 5 ng/mi

pepstatin A, 5 pg/ml antipain and 5 pg/ml leupeptin) to a concentration between 5.0 x

10® and 1.0 x 107 cells/m. The cells were sonicated on ice'using a micro-ultrasonic
cell disrupter at an output setting of No. 40 for four 10 second bursts. The broken
20 cells were then centrifuged at 100,000 x g for 60 min at 4°C, and the resulting pellet
was resuspended, aliquoted into microfuge tubes, and stored at -80°C.
To measure conversion of "*C-androstenedione to "C-testosterone, which
occurs primarily through the enzymatic action of 178-HSD3, reaction buffer (12.5 mM
KHzPO4, 1 mM EDTA), NADPH cofactor (1 mM final), test compound, 17p-HSD3
25  enzyme (30ug protein) and "C-androstenedione substrate (100 nM; 2.7 nCiftube)
‘were added to 13 x 100 borosilicate glass tubes to a total volume of 0.5 mL/tube. The
tubes were placed in a prewarmed 37°C water bath for 30 minutes. The reaction was
then stopped by adding 1 ml of ethyl ether. The tubes were centrifuged for 20 minutes
at 3000 rpm at 4°C in a table top centrifuge and then snap frozen in a dry ice-
30  methanol bath. The ether layer was decanted into another glass tube, and then
evaporated to dryness using compressed nitrogen gas. The samples were
resuspended in chloroform (20 mL) and spotted onto silica G60 thin layer
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10
The concentration at which a compound having formula | produces 50%
inhibition of binding is then used to determine an inhibition constant (*Ki”) using the
-Chang-Prusoff equation.
It will be recognized that the compounds having formula | can inhibit 178-HSD3

15 to varying degrees.' The compounds useful for practice of the invention exhibit potent
affinities to bind 17p-HSD3 as measured by Ki values (in nM). The activities
(potencies) for these compounds are determined by measuring their Ki values. The
smaller the Ki value, the more active is a compound for inhibiting a particular NK
enzyme.

20 Compounds of this invention have a range of 17B-Hydroxysteroid
dehydrogenase Type 3 binding activity from about 0.005 nM to about > 100 nM.
Preferably, compounds of this invention have a binding activity in the range of about
0.005 nM to 100 nM, more preferably about 0.005 to 50 nM, and even more preferably
about 0.005 nM to 10 nM. Yet even more preferred compounds have a binding

25  activity in the range of about 0.005 nM to 0.050 nM.

For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible granules, capsuiles,
cachets and suppositories. The powders and tablets may be comprised of from about

30 5 to about 95 percent active ingredient. Suitable solid carriers are known in the art,

€.g., magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets,
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15 shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The
t'ransdrermal composition can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type

20  as are conventional in the art for this purpose.

Preferably, the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve

25  the desired purpose.

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 0.01 mg to about 1000 mg, preferably from about 0.01 mg to
about 750 mg, more preferably from about 0.01 mg to about 500 mg, and most
preferably from about 0.01 mg to about 250 mg, according to the particular

30  application.

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



including /treating (inhibiting) the abnormal growth of cells, including
transforned cells, in a patient in need of such treatnent (e.g., a namal
such as awwowsen)g3sby 20 admi ni stering, concurrently or seqaasoal2gyg] an
effective anmount of a conpound of this invention and an effective anount
of a chenot herapeutic agent, biological agent, surgery (e.g.
prostatectony) and/or radiation (prefera?by 7-radiation). Abnormal growth
of cells means cell growth independent of nornmal regul atory nechani snms

(5 % uror DT goBabe rhiBiRutor ARPREGRAE fnyA O Uty SR RBRE S FE OFpE) |
tunor cel ¢onvehigtes ithé fitar dssagerpbgibe disidedtdnded@dingered Rpdrtiond domeParNi €

mutati on i n another gene; and (3) benign and malignant cells of other
prol i f er 8aY,8s dpQeasbs. In preferred embodi nents, the uses of the present

patent i neest 5P TPIUERFY R ffminbshoh cfthy Uifbpshd el o),
1 o s gt i g o o
ant i neopl %ﬂq'@?rﬁﬁ%$‘&m{ﬁﬂt@3£@e@ﬁ% BNYItegi ‘siga@%ﬁ?e AP aswelhas yeyeiity of

t at ; P : i & i
o eo DR ikells Berdikitoy Tk dose hiin o hifbompounddr fifla (FEaARe
epi t hel i abrat adoemisiratiorgof fropr t3 treg t© 2@0{ceg/day poefeaatdy O(te. 1900 rmgkigy, more
for xR i OB Bl v 4 Bo e R B e SR ittt
cancegs, perapy f.§2opeNoediCot of tRRIOWBELS b tHBE QU QR RSUr WakKR) Afay 4196 be

exanpl e, col on adenocarci nona and col on adenoma), ovarian cancer, and
bl adder césed.-noma. Qther cancers that can be treated include nmel anona,

thyroi d 1ol | clnaerediesfs Py aBett Sbr PRIt em BHESTLR ar BB
DATA.  174ssdujatiopyisih eietempebnds ofgrasesenbindiehiion adasrdingviet thedivisage and
prepare h elijdnr%ir}lisrtﬁe(l:tict))r;lb:isc?hae%tulé Xsptgd :i)’n %hiaoérr(])%%rc? i)|(1¥grtmeartict))indsr?eeeq>6? Et?eggggrﬁsed agents,
15  -in the Physicians Desk Reference (PDR) as well as therapeutic protocols well known
in the art. Table 1.0 below gives ranges of dosage and dosage regimens of some
exemplary chemotherapeutic agents useful in the methods of the present invention. It
will be apparent to those skilled in the art that the administration of the
chemotherapeutic agent and/or radiation therapy can be varied depending on the
20  disease being treated and the known effects of the chemotherapeutic agent and/or
radiation therapy on that disease. Also, in accordance with the knowledge of the
skilled clinician, the therapeutic protocols (e.g., dosage amounts and times of
administration) can be varied in view of the observed effects of the administered
chemotherapeutic agents (i.e., antineoplastic agent or radiation) on the patient, and in

25  view of the observed responses of the disease to the administered therapeutic agents.

TABLE 1.0

Exemplary Chemotherapeutic Agents Dosage and Dosage Regimens

30  Cisplatin: 50 - 100 mg/m? every 4 weeks (IV)*
Carboplatin: 300 - 360 mg/m? every 4 weeks (IV)

Taxotere: 60 - 100 mg/m? every 3 weeks (IV)



enzyme (17(3-HSD3), HEK-293 cells stably transfected with human 173-HSD
type 3 15 were cultured to confluency and harvested for enzyne. The cells
wer e suspwadesd22935i sol ati on buffer (20 MM KH2PO4, 1 nM EDPET/@R0258181
Sucrose, 1 mMMPMSF, 5 g/m pepstatin A, 5 g/m antipain and 5 g/m

| eupeptin) to a concentration between 5.0 x 106 and 1.0 x 107 cells/nl.
The cells were sonicated on ice using a nggro-ultrasonic cell disrupter at
an out put setting of No. 40 for four 10 second bursts. The broken 20, cells
were then centrifuged at 100,000 x g for 60 mn at 4C, and the resulting

pellet wasefRg4sRENded, aliquoted into rof e bes stored at
C800C. To measure conversion of 14C andrg%(f H'f' eYﬁ@"gé@P&l('é/r)one,

whi ch occ%lprl marily through the enzy i C actl on of 17J3-HSD3, reaction
buf fery (12.5 MV KH2PO4, 1 nM EDTA), ﬁrc 195m06n2 @vermB weeks YIV)t est
corrpound, . )3 HSD3 25 enzyne (30g-protein) and 14C and rostenedi one
substrate é‘\i BU9YRIUSY7 nGi /tube) were added to 13 x 100 borosilicate gl ass
tubes to a total volune of 0.5 nlL/tube. The tubes were placed in a

d 37C Th t th t db
g1 o ot EhndRBnleashls, SbbERian miCuERe Rypagiar @gemesnmsnta%gggn at
3000 r pm ahadfel aigcmlSt@tdrfd iel gt bgEhtédePps aghﬁﬁ‘ls&ﬂé@ Il'i %Q@&nz?ﬂdﬁ \ﬁ ol ce

m31bhanol bat h. e ether |ayer was decanted Into ano ass ; and
the

Lhen 2xzﬁgm°é“‘d“’%*’?W“W“@W@W““"Li%@%@@m Gs“mwm
u 111 |
03/ 022835%%%%3'5%2%{{'%1‘@%@“% ?'?%aﬁﬁsh&eﬁ? L8 2PPIaYedhAderist iarfbai O%e

subst r at e Padiciate Desk Befacnoe (PDRYUSS weWs&hé%u%%‘i‘ot%ol%‘ \ﬁé’ll ﬂg?\fvrq'ﬁw the
pl at es Inaﬁhi:iﬂ form etﬁ%/m tﬁcet ate 1). The plates were e
t

over ni ght 88 2R 65 sbile) e g t!mme@@mlpmbhonf fegigents The
percent i ohhBietvapizdodedehiti t Ce pet L
percint of maxi mum spe‘%ﬁ7 %Sgan@?ﬁ%\gﬁ%éé’@}d Qﬁ%{é&%@ \Aﬁﬂ‘%}s&??%B i's
def | 8d b§genis qlbtha@\mmseqwdsw dn acebefarice Withpthe krﬁcﬂﬁl@é@@bﬁhe skilled
"disinte S
gél%blgﬂ t}'%e‘trherapeulflc protocols (e.g., dosage amounts and times of administration)
can be varied in view of the observed effects of the administered agents on the
patient, and in view of the observed responses of the disease to the administered
therapeutic agents.
20 Compounds of formula (1) may be produced by processes known to those
skilled in the art in the following reaction schemes and in the preparations and
examples below.
The compounds of this invention can be prepared as illustrated by the

representative examples below.

25 Scheme 1



% o (dpm of unknown) - (dpm of nonspecific binding) MSB X 100 (dpm of

total binding) - (dpm of nonspecific binding) 10 The concentration at which
a conpounwcheweeszsformul a | produces 50% inhibition of birwdivsy2i2818t hen
used to determine an inhibition constant ("Ki") using the Chang-Prusoff
equation. It will be recognized that the conpounds having fornmula | can
inhibit 1713-HSD3 15 to varying degrees.golhe conpounds useful for practice
of the invention exhibit potent affinities to bind 17(3-HSD3 as neasured
by Ki values (in nM. The activities (potenci es) for 4 hese conpounds are
det erm ned by neasurl ng thgl r Ki values. The sraN, the Ki value, the
nore active is oun i nhi bi tingkgoparti cug NK enzyne. 20
Conmpounds of thi sCI| nvén,; nJhay @Bb@nge—ef—}?B- Noxyst eroi d _1.4MHCI
dehydr ogenase Typé 3 bR ndlfﬁg éCtINII ity fr m bouyt 0, 205 Rl BocabobtaciafA0
nM  Preferably, conpoung S inven have @ biindithg activity in the
range of about 0.005 nMto 100 nM nore pref er ab 0.005 to 50 nM
and even nore pre feﬁgbly about 0.005 nMto 10 nM Yet even nore preferred
compounds have B ing 25 activity in the range of about 0.005 nMto

0. 050 nM For pre ring pharmaceutical conpositions fromthe conpounds
descri bed by 2[1 d]nventl on, inert, pharmaceutically acceptable carriers
can be either Solid form preparations include powdlers,
tablets, di sng Si gr a uI es capsul es, cachets and suppositories. The
powders and tabl e conprised of fromabout 30 5 to about 95 percent
active ingredient. Suitable solid carriers are known in the art, e.g.
magnesi um car bonat e, magnesi um stearate, talc, sugar or |actose. Tabl et S,

WO 03/ 022835 P@Sﬁb&@@/ll@kﬁbméﬁ@ Meemzlmpmtlalr@%b@%ﬁﬁ@%sao%@ tgea,ysed
as SOIId%QEﬁ teoggs $ bab e for oral admnistration
phar maceutt carl§ Quide PePEaiertin and aeyiationgivesdthe desired product

Scheme 2

. | R'\_R?
H
R1\l/ R2 /[Nj K2CO3 \'/
§ + H02C !
“BOC

H CH3CN R*

R1 R2

\rR
N
/E ] _1.4MHCI
R* j\/@fBOC 2 acylation /E j
© | )'\/O
O

Alternatively, for those more sterically encumbered piperazines, direct coupling

is successful in giving the regiochemically desired product, as shown in Scheme 2
10  above.

Scheme 3



manuf acture for various conpositions may be found in A Gennaro (ed.),

Rem ngton's Pharmaceutical Sciences, 18th Edition, (1990), Mack

Publ i shi ngo @Bm2283East on, 5 Pennsyl vani a. Liquid form prepa@rissnasismcl ude
sol utions, suspensions and emnul sions. As an exanple may be nenti oned”

wat er or water-propyl ene glycol solutions for parenteral injection or

addi tion of sweeteners and opacifiers forggral solutions, suspensions and:
enul sions. Liquid form preparations nay al so include solutions for
intranasal 10 adm nistration,. Aerosol preparaibens suitable for inhalation
may i nclude sol utions and' sol i ds in, owder form which may be in
conbinationHG%Qh harnachilzrllfﬁéébepta jcarrler sychp s, an, inert
conpressed gas, angro so yncl ude solid h@rnrp%ega%a%Fens

whi ch are |ntended to Be convented (n%@NshortIZ bﬁforI use, 2@ | guid form
preparations for either oral of® Barenteral & ation. Such’l'iquid
forms include solutlons suspensi ons and enul si ons. The conpoun of the

i nvention may Ra 2be del i verabl e transdermally. The transder nal
conposition n take the formof creans, |otions, aerosols and/or

emul si ons a ™Nbe included in a tr ansder nal patch of the matrix or
reservoir typel20Jas _aregeonventional in the art for this purpose.

Pref erably, thgétegggﬁﬁh is adm nistered orally. Preferably, the

phar maceut i cal ion is in a unit dosage form In such form the

preparation is subdivided into suitably sized unit doses contai ning
appropriate qu e active conponent, e.g., an effective anount

ies, of .t
to achi eve %B%é‘gg'é’gf‘?%c Gk C%Ee@u%‘?ﬁrﬁﬂﬁhiﬂugﬁdhﬁmwenmmnd ina
uni t dosemfd:ﬂm@aroa rORcERY ghsuYRhs SHoR about 0.01 ng to
about _1000 ng, prefe&gblyﬂﬁggn1£%out Oooélnﬁﬂ%ﬁﬁ&;g 995%0 ng, nore
prefe?ably fromabout 0.01 ng to about 500 ng, and nost preferably from
about 0.01 ng to about 250 ng, according to the particular 30 application.
The actual dosage enpl oyed nmay be vari ed dependi ng upon the requirenents




of the patient and the severity of the condition being treated.

Determ nation of the WD 03/022835 PCT/ US02/ 28181 60 proper dosage regi nen
for a parwiocaslazsssi tuation is within the skill of the art.PdAwsS02/28181
conveni ence, the total dosage may be divided and admi nistered in portions
during the day as required. The anount and frequency of adm nistration of
the conpounds of formula (1) 5 will be rggulated according, to the
judgment of the attending clinician (physician) considering such factors
as age, condition and size of the paliewnﬁﬁs meHJ as severity of the

di sease being treated. A dosage reginen npound of fornula (1) can
be oral admnistration of from10 ng to 2000 ny/day, preferably 10 to 1000
ng/ day, nore prefergily 50,to0 &0 ny/day, gith to four (,pref.erably two)
di vi ded doses. Interﬁ??%%@t 1®f?%eraﬁ7‘te.S#Trﬁﬁﬁe—meek’od{ R hree weeks
or three out of four weeks) may al.so be usedH The chenot hergpeutic agent
and/ or_radiation therapy can be admnistered in association with

t he- cchpounds- ofhe bgnthesisarftdesitee RhidiRicaEor 15h Qg?%rﬁ%g%o%ﬁﬂ%gﬁuadgtfoq fkan

adm ni strat| %n scthedul e listed in the product I tiron’s

appr oved Zaé)é) PRIGLELTIRNPMEtali 16t 21 anprapsike RisiodydacEeerSaRenas 4 wWblove RSThe

t her apeut iresifiag & Iy w.Jahle 1.0 bel ow gives ranges
of dosage and d%gg{gie%rl E%‘%h%@@ﬂgg”ggET%WGEKFM?%&%%%F%W%Faeq@ndccqgwm@
useful in the nethods of the present invention. It wll be apparent to
those skilled in the art that the adm ni Schaitiec® of the chenotherapeutic
agent and/or radiation therapy can be varied depending on the 20 disgease
bei ng treated af@Mhe Epoyn effegdg of the chenotherapeutic agent (and/ or
radi ati on the&;aa—éy on that—disease.” Al so, i'n°@cordance with tH ®dge
of the skilled cli*nician, thB"thsHapeutig protgcols (e.g., dosage janounts
and tinmes of admnistration) can be vari e'dPti.\n/M'ijg et he obR'r effects
of the adm nistered chenotherapeutic agents (i.é€l, antineopl astift agent or
radi ati on) on the pati en[%, and in 25 view of the fbserved responses of the
di sease to the admi niste d t her apeutic agents. TABLE 1.0

LAH /ENJ/RS H,/Pd-C N RS
e Lry
H

R* N
H

1. BOC,0
2. Ho/Pd-C

N RS
LT
o0 BOG

The substituted piperazines can be prepared through the reduction of

commercially available diketopiperazines, or alternatively from the desired amino
acids, as shown in Scheme 5 above.

15 Scheme 6

. OzC/\Ol Ho/Pd-C Hozc/\o,
=N N
BOC

BOC,0

The N-BOC or N-acyl piperidine acetic acid can be prepared as described

20, previously through the reduction of 4-pyridine acetic acid (see Scheme 6 above).



Exenpl ary Chenot her apeuti c Agents Dosage and Dosage Regi nens 30 Cisplatin:
50 - 100 ng/nR2 every 4 weeks (1V)* Carboplatin: 300 - 360 ng/n2 every 4
weeks (| Vo oBanesere: 60 - 100 ng/ nR2 every 3 weeks (1V) WpA3WH22835

PCT/ US02/ 28181 61. GCentitabine: 750- 1350 ng/n2 every 3 weeks (1V) 5
Taxol: 65 - 175 ng/n2 every 3 weeks (1V) *(1V)-intravenously
Anti-androgeni c agents, anti-benign progstic hyperplasia agents, potassium
channel agoni sts and bi ol ogi cal agents can be admi nistered in association

ith the 10 cﬁ? nd f,: & resent. i nvent.. r.din he and
\gldm nistration Cﬁ&gnﬁgﬁmsg[]ogggil}&?ms%ﬁ‘égﬂlﬁl%ﬁ?ﬁﬁ%&?%ﬁnéﬁg ar@ﬁ&tﬁﬁgﬁd
appr oved ex@eiples, whichR@ouldhyst 5d edvestiRRKtoREhiE fRNSCoddBRhe disclvlre. as
t herapeutic protocols well known in the art. It will be apparent to those

ski | | ed iMtarnativer mechatistia @ativays ad analegous striupkiras siysbe apparpat iathose
dependi ng I'édtinghgiaﬁease being treated and the, known effects of the 15
agents on that disease.. Also, in accordance wth the know edge of the
skilled clinician, the therapeutic protocols (e.g., dosage anounts and
times of adm nistration) can be varied in view of the observed effects of
the adm nistered agents on the_ patient, and in view of the observed
responses of the disease to tHEREBARAENVE EAAMBE dpeutic agents. 20
Compounds of fornula (1) nmay be produced by processes_known ,to those
skilled in the art in the follow ng reaction schene il in the

preparations and exanples be ow, The conpounds of
prepared as illustrated by theY representgti veoex\

WO 03/ 022835 PCT/ US02/ 2818 NHBOG )\I L
N"So
Hx

10 To a solution of DCC (43.2 mL, 1.0 M in CHxCl, 1.0 eq.) in CH2Cl, (200 mL) at
0 °C was added N-t-BOC-L-leucine (10 g, 43.2 mmol). To the resulting slurry was
added ethyl N-benzylglycinate (8.1 mL, 1.0 eq.) over 15 minutes. The resulting
solution was stirred at 0 °C for 2 hours and room temperature 1 hour, filtered and the
concentrated to give an oil (20.7g, LCMS: MH" = 407). The intermediate was.

15  dissolved in CH,CI, (150 mL) through which HCI (g) was bubbled for 4 hours. The
solution was purged with N2 and concentrated under reduced pressure. The residue
was neutralized with saturated NaHCO3 and extracted with EfOAc (3 x 200 mL). The
combined organics were washed with water, dried over Na,SOy, filtered and
concentrated to give a solid which was used without further purification (11.3 g, 100 %

20 yield). LCMS: MH" = 261.

PREPARATIVE EXAMPLE 2-5.10
By essentially the same procedure set forth in Preparative Example 1, using

the appropriate amino acids listed in Column 2 of Table 1 below, the compounds listed
25  in Column 3 of Table 1 (CMPD), were prepared.



HF2Z RR NRLI' R2 K2ZCOB NCL R4, N.BOC 1.4MHCI INKI; 4 -BOC 2.
acylation CH3SCN RNO O RL. /R N R4 NJ NR 6 As shown in Schene 1, the
pi per azi nexpo3peessdne core may be added to an appropri at e rdn/oso2deist
Deprotection and acyl ation gives the desired product. 5 Schene 2 R\ /R2 H
1 RLR NKRZCGB N, Y+'~+H®2C _ C RN K, 4~)" ~~~ HCH3CNRH
NBOC R1\/R2" R 4R2 N 1. 4MHC N R4 Nj@N, 60C 2. acylation 11 R4'~ 6 N
N.R O Alternatively, for those nore sterically encunbered piperazines,
direct coupling, is successful in giving the regiochem cally desired
product, as shown in Schene 2

TABLE 1
 Prep. Ex. | Column 2 Column 3 CMPD

2 | | Lows:
| \Oj:OH‘ (@  MH* =233
| NHBOC | \:fj:N | |

3 |  Lows:
i | O CH | % MH" = 261

\\/A\:j:NHBOC
Os__OH
:>Ej:;HBOC
| LCMS:
\OJV\OH‘ , MH"* = 249
A NHBOG S |

H
5.10 Os _OH ‘ ' LCMS:
‘ K© MH*=281
NHBOC [

LCMS:
MH" = 261




10 above. Scheme 3 WD 03/022835 PCT/US02/28181 63. H BOC 4 HOX2C :—:\I\T KZRZCCI%
RN1. 4MHCO, +1 N~R6 R4 NKI; NJ WCH3CNRI R2 BOG O R h-th

N. 11 J' R&/0(3hkd® The regi ochem cal anal ogs can be preparm:d‘/USOIzAszsg ) Vg
sequential' nodification of protecting groups as shown in ScheRzmaR gzo -
5 WO 03/022835 PCT/US02/28181 64 Scheme 4 R ECHO + M R2 R 2 5 yt 2.

O C'I 5 The synthesis of desired chlorigles can be acconpli shg ) 5 oo
addi tion of an appropriate organonetallic to an appropriate al dehyde (s

Scheme 4 above). The resulti ngagg %%‘r@ﬂﬁ.{eéu ngfg\éerted to the requisite

chl ori de under standard conditi - y
Os_N. N
‘ H H

To a solution of (8)-3-isopropyl-2,5-piperazinedione (5.0 g, 32 mmol) in THF
5 (100 mL) at 0 °C was added LAH (137 mL, 1.0 M'in THF, 4.3 eq.) dropwise. After the

addition was complete, the resulting solution was heated to reflux overnight. The

reaction mixture was cooled to room temperature and quenched by the slow,
sequential addition of water (5.23 mL), 1N NaOH (5.23 mL), and water (5.23 mL).
The resulting slurry was diluted with EtOAc and filtered through a plug of Celite. The

10 residue was washed with EtOAc (4 X100 mL) and the combined organics
concentrated under reduced pressure. The crude product was purified by flash
chromatography using a gradient of 5% MeOH, 10% MeOH, 5% (10% NH4OH) in
MeOH, 10% (10% NH,OH) in MeOH, and 20% (10% NH,OH) in MeGH in CH,Cl, to
give a solid (3.03 g, 74% yield). LCMS: MH* = 129.

15
PREPARATIVE EXAMPLE 7-13.1
By essentially the same procedure set forth in Preparative Example 6, using

the appropriate piperazinediones listed in Column 2 of Table 2 below, the compounds

listed in Column 3 of Table 2 (CMPD) were prepared.
20

TABLE 2
' Prep. Ex. Column 2 | Column 3 CMPD

7 O N(@ (@ LCMS: MH* = 233
PoeiBVe

T




rPh CO2H BOC20 CO2H I. DCC --~ 0 NR NH2 R4 NHBOC 2. H R 4X Ph~N
/CO2Me HOO R5 ~Ph LAH N R H2/Pd-C NR5 RNJ 4~ HR HH 1. BOC20 2. H2/Pd-C
5 H NYR WoNM3b22885 BOC 10 The substituted pi perazi nes carrdraupeepaled

t hrough the reduction of conmmercially avail abl e di ket opi perazi nes, or
alternatively fromthe desired amino acids, as shown in Schene 5 above. 15
Schenme 6 HQ2C H2/ Pd-C HO2C N BOC20 BOC Thg N-BOC or N-acyl piperidine
acetic acid can be prepared as described 20. previously through the

reducti on {

ﬁ-é‘:y"r'r’u'ruc acett+e i“;rd ( ch Schere 6|T:rbUVtr TCMS: ME* = 205
Sell e :
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WO 03/ 022835 PCT/ US02/ 28181 65 The invention disclosed herein is
exenplified by the foll ow ng preparations and exanples, which should not
be const rwedstoa2d3sm t the scope of the disclosure. Alter mati/venesihani stic
pat hways and anal ogous structures may be apparent to those skilled in the
art. 5 PREPARATIVE EXAMPLE 1 jOH ON, NHBOC -" NO H 10 To a solution
of DCC (43.2 m,, 1.0 Min CHC 2, 1.0 eq.ggin CH2CI2 (200 m-) at 0O C was
added N-t-BOC-L-leucine (10 g, 43.2 nmol ). To the resulting slurry was
added et hyl N-benzylglycinate (8.1 nL, 1.0 eq.) over 15 m nutes. The
resulting solution was stirred at O C for 2 hours and roomtenperature 1
hour, filtered and the concePREPARATI/EIEMARPLE 44 (20.7g, LCVB: M + =
407). The internediate was. 15 dissolved in CHZCIZ (150 nL) through which
HCl (g) was bubbled for 4 hours. Th ol ution was purgg
concentrat ed under reduced pressur e residue was
saturated NaHCO3 and extracted w fh QAc (3 x 200 nig Nfhe conbined
Itered and

organi cs were washed with water, i ed over Na2SO4,
concentrated to give a s%h was—used W t hout| fu ther purification
(11.3 g, 100 % 20 yield) : = 261. EXAMPLE 2-5.10 By

essentially the same procedure sél forth in Prepar atl ve anple 1, using
the appropriate am no acids listed in Colum 2 of © bel ow, the
conmpounds listed 25 in Colum 3 of Table 1 (CWPD), were prepared. WO
03/ 022835 PCT/ US02/ 28181

9] To a solution of the product from Preparative Example 9 (8.2g, 31.5 mmol) in

CH2Cl> (300 mL) was added (BOC),0 (7.5 g, 1.02 eq.). The resulting solution was

stirred at room temperature overnight. The reaction was quenched by the addition of

kalized with

saturated NaHCOj3 and separated. The organic layer was washed with brine,dried
over NaxSOy, filtered, and concentrated under reduced pressure. The crude product
10 was purified by flash chromatography using a 10% EtOAc in hexanes solution as
~ eluent (10.6 g, 99% yield). LCMS: MH* = 333,

PREPARATIVE EXAMPLES 15 AND 16
By essentially the same procedure set forth in Preparative Example 14, using
15 the appropriate compound from Preparative Example 8 and Preparative Example 12

listed in Column 2 of Table 3 below, the compounds listed in Column 3 of Table 3
were prepared:

TABLE 3
20
Prep. Ex. | Column 2 Column 3 ' CMPD
15 LCMS:
(@ | (© MH"* = 305

~N ] :
s V.itok




: OOH MH =233 "\
66 TABLE 1, Prep. Ex. Colum 2 Colum 3 CVWPD 2 LCME: : .
NHBOC O N Hi p3 LCVMs: O off M+ = 261, ONNHBOC NI, H'4 LCMs: O gf 1;-0
M ++ 261, woONHBREB3SN N O H 5 LCMS: O OH M+ = 249 NHB@CTONM2/2818H O 5.

0 OH LCVMS: MH=231 NHBOC ON, HO
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PREPARATIVE EXAMPLE 17

O/\CO‘ZH COLEL
HCH - HCI

5
To a solution of piperidine-4-acetic acid (10 0 g, 70.0 mmol) in EtOH (100 mL)
was added concentrated HCI (2.68 mL, 2.2 eq.). The resulting solution was heated at
reflux for 12 hours. The reaction mixture was concentrated under reduced pressure
and used without further purification (10 9, 84% vyield).
10

Step B:

O/\COZEt e r\IO/\COzEt
HN. N
o
To a solution of the product from Preparative Example 17, Step A (2.0 g, 9.6
mmol) in CHCl; (30 mL) at 0 °C was added TMSNCO (6.3 mL, 5.0 eq.) followed by
15 TEA(Q.0mL, 1.5eq.). The resulting solution was stirred at 0°C for 3 hours and
quenched by the addition water and diluted with saturated NaHCOj;. The mixture was
extracted with CH,Cl, and the combined organics dried over Na,SQy, filtered, and
concentrated. The crude product was purified by flash chromatography using an 8:92
(10%)NH4OH in MeOH:CH,Cl, solution as eluent (1.2 g, 60% vyield). FABMS: MH* =
20 215,



WD 03/ 022835 PCT/ US02/ 28181 67 PREPARATIVE EXAMPLE 6 ONH N N~ HN To
a solution of (S)-3-isopropyl-2,5-piperazinedione (5.0 g, 32 nmol) in THE 5
(100 mL) wio@/e2ss8s added LAH (137 nmi, 1.0 M in THF, 4.3 rEgUisocdessw se.
After the addition was conplete, the resulting solution was heated to
reflux overnight. The reaction m xture was cooled to roomtenperature and
guenched by the slow, sequential additiopof water (5.23 nL), 1 N NaCH
(5.23 nmL), and water (5.23 nlL). The resulting slurry was diluted with Et QAc
and filter&OEPRC:ough a plug of Celite. The 10' residue was washed with

Et OAc (4 X 100 nL) and the combi ned or gani cs concentrat ed under reduced

pressure. The crude product gd by flash raphy using a
gradi ent of 5% MeOH, 10 5 o(10A) NH4C]—?_| Nn (10% NHACH) in
MeOH, and 20% (10% NH4 in ctbar? 18 a solld (3.03 g, 74%

yield). LCVMs: M+ = 129. 15) PREPARATI VE EXAMPLE 13 1, By essentially the
sane procedure set forth in Preparative Exanple 6, using the appropriate
pi perazinediones listed in Colum 2 of Table 2 below, the conpounds |isted

in Colum 3 of N’axhihﬁoﬁoffﬁ‘t‘? odM%fﬁo pm 2
ol umg 3 mmol) and ngvs H (0. 33992 4 eq ) lnﬁ({?:ﬁatfgvjixi‘tﬁfﬁ; gte%% (Fﬁs 7u
. mL) and water (14 mL)
was heated at reflux 3 hours. The resulting solution was cooled to room temperature,
neutralized by the addition of 1N HCI (16.1 mL, 2.98 eq.) and concentrated under
reduced pressure. The reaction product was further dried by the azeotropic removal

of water with toluene to yield a gum (1.1 g, quantitative yield). FABMS: MH* = 187.
10



: =205 NNHOH?9
N/~N HHW 03/022835 PCT/ US02/ 28181 68 8 LCMS: M+ .
LCMS: M+ =233 ONNNN HHI10 LCMS: MHO 233 ONNN HH 11 LQVW:

' : O2hBMst O N O
= 221Wa3/02283® N, N NON) HH 12 FABMS: M+ _ | Zﬁi/U B!
IIlI/H+H H 13 OQH' H LCVMS: M+ = 143 N:LONHH13.1 i | LCVS: MH =253
72
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20
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PREPARATIVE EXAMPLE 18

Step A:

To a solution of the product from Preparative Example 17, Step A (2.5 g, 12.0
mmol) and 5-chlorodibenzosuberane (3.4 g, 1.2 eq.) in CH,Cl, (50 mL) was added
TEA (8.4 mL, 5.0 eq.) and the resulting solution stirred overnight. The reaction
mixture was quenched by the addition of 1N NaOH and extracted with CH,Clo. The -
combined organics were dried over Na S04, filtered and concentrated. The crude
product was purified by flash chromatography using a 50 : 50 EtOAc : hexanes mix as
eluent (3.45 g, 79% yield).

A solution of the product from Preparative Example 18, Step A (3.45 g, 9.5 mL)
was heated to reflux in MeOH (100 mL) and 1N NaOH (30 mL, 3 eq.) for 4 hours. The
reaction mixture was cooled to room temperature, concentrated under reduced
pressure and extracted with Et,O. The aqueous layer was cooled at ~4 °C to effect
crystallization. The resulting slurry was filtered and dried in vacuo to yield colorless
crystals (1.9 g, 59% vyield). FABMS: MH* = 336.



P-- ONNHH W 03/022835 PCT/ US02/ 28181 69 PREPARATI VE EXAI\/:DLE9148 ? N
HNO-O 5 To a solution of the product from Preparative Exanp g/ (). 'glg"he
31.5 mol wa es/028832C ' 2 (300 ) ,dvvas addedé (Bgrcéfgr(e%\?e?;lpi’c;ﬁ@ 'f'ﬁlgl :
ing, solution was stirred at roomtenp :
;gzgltitongwas guenched by the apldiht ibo_n ofd;jsaéurgtlgcrj xgggi a][\;jl t:(raggr a;(ra]g.
The organic | ayer was washed wt rine, é#e , ified J
der reduced pressure. The ude product 10, was pur y
?Fggﬁn%?grergt ggr aphy using g 10% Et CAc i n hexanes sol ution as El uent (10.6
g, 99%yield). LCMB: M+ = 333. PREPARATI VE EXAMPLES 15 AND 1|6 {4 i
e,ssentially the sane procedure set forth in Preparative Exgmlg e r:ative g
15 the appropriate conpound from Preparative E-xanple 8 an dreIp?sted e
Exanple 12 listed in Col um EF&EfP/‘TIa,ATFB/I’:"»E’()GM‘(ZHM_Et’ﬂ“r’.1GOWDOUHI s Sted in
Colum 3 of Table 3 were prepared: TABLE 3 20 Prep. Ex. Col umm
CwD 15i / LCvMs: MH =305 NN HNN OO

CO,Et
N ,
5 BOC BOC

EtOAc (5.68 mmol, 1.0 eq) was added to LDA (3.97mL, 1.4 eq, 20 M in
THF/heptane) at —78°C. The resulting solution was stirred 20 minutes before adding
N-BOC-4-piperidone (1.13 g 1.0 eq.) in THF (10 mL). The reaction mixture was

10 warmed slowly to room temperature, stirred 2 hours and quenched by the addition of
saturated NH4Cl. The resulting solution was diluted with H20 and extracted with
EtOAC. The combined organics were washed with H>0 and saturated NaCl, dried
over NapSQy, filtered, and concentrated under reduced pressure. The crude product

was purified by flash chromatography using a 50 : 50 EtOAc mix as eluent (1.0g,61%
15 yield). LCMS: MH*=288.

20 PREPARATIVE EXAMPLE 18.11
CO,Et CO,H
Hof% Hofg
N N
BOC BOC

The compound prepared in Preparative Example 18.10 (0.24 g, 0.84 mmol)
25  was stirred at room temperature in MeOH (3 mL) and NaOH (3 mL) overnight. The
reaction mixture was concentrated under reduced pressure, diliuted with H»>0, and
extracted with EtOAc. The aqueous layer was neutralized with 5% citric acid and
extracted with EtOAc. The combined organics were washed with H,0, saturated
NaCl, dried over Na S04, filtered and concentrated. The crude compound was used
30 without further purification (0.17 g, 77% yield).



WO 03/ 022835 PCT/ US02/ 28181 70 16 LICMS: M+ = 335 “; HCN:I . H, SOTE g)J~o, Kk

PREPARATI VE EXAMPLE 17 Step A1 CO2H CO2Et HN HC H TR 00 ML)

sol uti on wo (@ipes3sdi ne- 4- acetic acid (21(2) 0 gj 7%12 ?Te'rgtl)tzﬂriljg {SDel241500 1ML)

dded concentrated HCl (2.68 nL, 2.2 eq.).

\rllngt 2d at reflux for 12 hours. The reaction m_]>c<_tur;a_ was((lzgn;entszoa/i gsjerggjer
re and used w thout further purification , .

rlgdgf:g E:regngt r\ CO2Et H2N N HN O ToJ/:4a sol u';l on (():}‘_IZtCIhS E)ggdlrjnci; ;{ogn c

ive Exanple 17, Step A (2.0 g, 9.6 mmol) in

%gpgag;hy TIVBN(r;% (6.3 n., 5.0 eq.) followed by 15 TEA (2.0 nmi, 1.5beq£¥].

The resulting solution was stirred at OC for 3 hours and quenched by e

addition water and diluted with saturated NaHCO3. The m xture was

i ' ' i Na2SO4
cted with CHCI 2 and the BREPARATWEHXAWFIE ¢g over :
f6iXIt{2r ed, and concentrated. The crude product was purified by flash

chromat ography using an 8:92

Nj N
) — | j
i H : ‘ ] :
O‘

To a solution of N-Boc-4-piperidine acetic acid (described in US Pat. No.
5,874,442) (10.0 g, 41.1 mmol) and TEA (5.7 mL, 1.0 eq.) in toluene (50 mL) at 0 °C
was added trimethylacety! chloride (5.1 mL, 1.0 eq.). The resulting slurry was stirred
at 0 °C for 1.5 hours before adding the product from Preparative Example 10 (10.0 g,
10" 43 mmol, 1.05 eq.) in toluene (20 mL) and the resulting solution was warmed to room
' témperature and stirred overnight. The reaction mixture was neutralized by the
addition of 1N NaOH and extracted with EtOAG. The combined organics were dried
over NaSOy, filtered, and concentrated. The crude product was purified by flash
chromatography using a 50 : 50 EtOAc : hexanes solution as eluent (11. 1g, 59%
15 yield). LCMS: MH* = 458,
PREPARATIVE EXAMPLE 19.1

20 By essentially the same procedure set forth in Preparative Example 19, the
above compound was prepared.



(109 NHAOH in MeOH: CH2CI 2 solution as eluent (1.2 g, 60%yvyield). FABMS: Mt
_ 20 215. WD 03/022835 PCT/ US02/28181 71, STEP C. C02Et CO2H H2N N~ .
H2N N. ) wo®d3/eesssl uti on of the product from Preparative Ecammsoe2d4i81 Step B
(1.23 g, 5.7 5 mol) and" LiOH (0.33g, 2.4 eqg.) in CH2C2 (29 n.), EtOH
(29 nm) and water (14 nm) was heated, at reflux 3 hours. The resulting,

sol ution was cooled to roomtenperature, eutralized by the addition of 1
N HCO (16.1 nL, 2.98 eq..) and concentra?%d under reduced' pressure. The
reacti on product was further dried by the azeotropic renmoval of water with
toluene to yield a, gum(1.1 g,, quantitative yield). FABMS: M+ = 187. 10
WO 03/ 022835 PCT/ US02/ 28181 7 rRRERARATVIE XMB\eEo48 Step A- 02Et  CO2Et
HN 5 To a solution of the product from Preparative eExanple 17,- Step A (2.5
g, 12.0, nmol) and 5-chl orodi benzosuberane (3.4 g, 1.2 eq.) in CH2Cl 2 (50
m.) was added TEA (8.4 mL, 5.0 eqg.) and the resulting solution stirred
overni ght. The reaction 10 m xtur s quenched b addition of 1 N NaOH
and extracted-with CH2Cl 2. ' The “‘eQp¥i ned organi ¢ re dried over Na2SO4,
filtered and concentrated. The trude product s purified by flash

chromat ography using a 50 : 5C \‘:ﬁOAc . hexanes, ( as
_o — o A BOC
m Q)N\/O\r

5 By essentially the same procedure set forth in Preparative Example 19, using
the product from Preparative Example 11 (0.49 g, 2.0 mmol), the above compound
was prepared (0.85 g, 46% vyield). LCMS: MH" = 446.

1)

PREPARATIVE EXAMPLE 21

10

To a solution of 2(S)-methyl-4-t-butoxycarbonylpiperazine (0.22 g, 1.1 mmel)
and the product from Preparative Example 18, Step B (0.44 g, 1.2 eq.) in CH,Cl, (10
15 mL)was added HOBt (0.19 g, 1.3 eq.), NMM (0.30 mL, 2.5 eq.) and DEC (0.27 g, 1.3
eq.) and the resulting solution stirred at room temperature overnight. The reaction
mixture was quenched by the addition of saturated NaHCOj3; and extracted with
CHaCls, dried over Na SOy, filtered, and concentrated under reduced pressure. The
crude product was purified by flash chromatography using a 2% MeOH in CH,Cl,
20 solution as eluent (0.54 g, 95% yield). FABMS: MH* = 518.



eluent (3.45 g, 79%vyield). 15 Step B: O2H (02 Et %\ 20, A solution of
the product from Preparative Exanple 18, Step A (3.45 g, 9.5 nL) was

heat ed t owoedsloaxs3sn MeOH (100 m -) and 1 N NaOH (30 mL, 3 mxpysokesis4d hours.
The reaction mxture was cooled to roomtenperature, concentrated under
reduced, pressure and extracted with Et20. The aqueous | ayer was cool ed at
-4 Cto effect 25 crystallization. The re?BIti ng slurry was filtered and
dried in vacuo to yield colorless crystals (1.9 g, 59%yvyield). FABVS: M+
= 336. WD 03/022835 PCT/ US02/ 28181 73 PREPARATI VE EXAVPLE 18.10 O CO2Et
HONN 5 BOC BOC EtOAc (5.68 mmol, 1.0 eq) was added to LDA (3.97 ni,

1.4 eq, 2.0 Min THF/ heptane) aPREPARATINVE gg@“ﬁ,i@@zsol ution was stirred
20 m nutes before addi ng N-BOCT—plpWW(‘ITl‘%‘gT 1.0 eq.) in THE (10

m.). The reaction m xture was 10 wé&rwed slowy to tenperature, stirred
2 hours and quenched by the additJ of saturate Cl. The resulting
solution was diluted with H 20 gnd éxtracted w t} QAC. The conbi ned

organi cs were washed with H20 alNd saturated NaCN_dried over Na2SO4,
filtered, and concentr at ed!,ungfer educed prless re}_ The crude product was

purified by flash chromat “using a : At 1BCas eluent (1.0
g, 61 % 15 yield). LCVS: MH=28B8. 20 PREPARATI LE 18.11

O
5 By essentially the same procedure set forth in Preparative Example 21, using
the product from Preparative Example 7 and N-Boc-piperidine acetic acid, the above
compound was prepared. LCMS: MH* = 458,
PREPARATIVE EXAMPLE 23
10

’/©‘

N

\/\/[Nj - QH:
Lk “&jk

A solution of the product from Preparative Example 14 (10.4 g, 31.3 mmol) and
10% Pd/C (1.95 g) in EtOH (130 mL) was hydrogenated on a Parr apparatus at 50 psi
15 overnight. The reaction mixture was filtered through Celite and the filirate

0

concentrated in vacuo to give the product as an oil (6.939, 91% vyield) which was used
without further purification. LCMS: MH* = 243.

PREPARATIVE EXAMPLES 24-28.10
By essentially the same procedure set forth in Preparative Example 23 using
the appropriate compounds from Preparative Examples 15, 16, 19, 19.1, 20, and 22

listed in Column 2 of Table 4, the compounds listed in Column 3 of Table 4 (CMPD)
were prepared. ' |

20



CO2Et CO2H HO HO N N,
Exanpl e 18.10 (0.24 g, 0.84 mol)

MeOH (3 mwv0o3anzB3blaOH (3 L) overni ght.

concentrated under reduced pressure,

Et OAc.

dri ed over

The ¢

Na2SO4,
30. without further purification (0.17 g
PCT/ US02/ 28181 74 PREPARATI VE EXAMPLE 1
sol ution of N-Boc-4-piperidine acetic acid (described in US Pat.

onbi ned organi cs were
filtered and concent

room t
The

The aqueous | ayer was neutralized with 5%citric acid and
w th Et OAc.

Wg?hed with H20 sat
r

77%__} yield). WO 03

JABLE &

BOC BOC The conpound prepared in Preparative
25 was stirred at

enperature in

reacti on m XtROTRUSK28181
diliuted with H2O and

extracted with

extrac
urated Nad ,

/022835

N, N~NBOC O 5 To a

No.

ted

ed. The crude conpound was used

re

on

5,874,442) (10.0 g, 41.1mmol) and TEA (5.7 ni, 1.0 eq.) in toluene (50 ni)
at 0 C was fdgbed|tri met I3dlamety/| chl'orid e Caldmm3 1.0 ef.). CMieD
resulting sl Exy Wwas stirred, at 0O C flor 1.5 hours before pdding the
product friom®jeparative ExanplLs .0 g, 10" 43 mol, I} 05 ggpsin
toluene (20 nlL) apd the result ion was warned to ropm t enper at u
and stirred overhight. The it ure was eutral i zed BYHE Fe305
addition of I N I\haO—l and’ e racted witth Et OA TIB conbi ned’ organics were
dried over Na2sSO4, filter .and concentr at crude p‘roduct was ‘
purified by flash chr iphy using a 50 Et/% hexanes sol uti
as eluent ((11. 1 g, 59% 15 /Q LCI\/E; EPARATI VE EXAMPLE |
19.1 ‘ | |
B , | — LCMS:
| NS | MH* =245
| Y «,E J
26 O LCMS:
. + o
‘ “ MH"™ = 368
; " | j BOC
‘ @)
27 LCMS:
| H MH* = 356
| Nj /o\/[ j BOC
J N N
o
28 ﬂ LCMS:
: : .
\ /k/[ j Boc | MHT=368
)\/[ j _BOC °




N g O 20 By essentially the sanme procedure set forth in Preparative
Exanpl e 19, the above conpound was prepared. WO 03/022835 PCT/ US02/ 28181
75. PREPARSIINME2BXAMPLE 20 i i N N 11 H N 'BOC 5 By essenmvussbhgisi he same
procedure set forth in Preparative Exanple 19, using the product from
Preparative Exanple 11 (0.49 g, 2.0 mmvol ), the above conpound was prepared
(0.85 g, 46%yield). LCVs: MH = 446. PRE%ARATI VE EXAMPLE 21 10 .. BCC
@2H, BOC N NN ~N, NTo a solutlon of

2(S) - net hylI#g=y5bytoxycarbonylpi-perazi-ne{(06-22 1.1 mol) and the
product from Prepdrative Exa e 18, Step B (0 4 g, 1.2 eq/|)>GMSOMRBI=2
(10, 15 nl) was gdded HOB 9¢g, 1. | 2.5 eq.) ang
DEC (0.27 g, 13€q) andthe resul ting room ;
tenperature overnijght. The eact| on m y the addition
of saturated NaHC(3 : bEh | CH Na2SO4, |
filtered, and cong ft edd"under N educeld pressure. The crude product wag
purified by flashj Hrat g Q using j|a 2% MeOH in CH2CI 2 20 solution ag
el uent (0. 54——95%yield)—FABMS. M-+ = 518 WD 03/ 022835 PCT/ US02/ 281811

76 PREPARATI VE EXAMPLE 22
PREPARATIVE EXAMPLE 29

5 To a solution of the product from Preparative Example 25 (0.25 g, 1.0 mmol)
and 3, 4-dichlorobenzaldehyde (0.23 g, 1.3 eq.) in CHxCl, (5 mL) was added
NaHB(OAe); (0.32 g, 1.5 eq.) and AcOH (0.14 mL, 2.4 eq.) and the resulting solution
was stirred at room temperature 96 hours. The reaction mixture was quenched by the
addition of saturated NaHCO; and extracted with CHClo. The combined organics

10 were dried over Na,SO,, filtered and concentrated under reduced pressure. The
crude product was purified by flash chromatography using a 10% EtOAc in CHxCl,
solution as eluent (0.27 g, 66% yield). FABMS: MH*=403.

PREPARATIVE EXAMPLE 30
Cl

. TRoT o




.1 /. BOC H 5 By essentially the sane procedure set forth in
grlegarative Exanpl e 21,yusi ng the product from Preparative Exanple 7 and _
N- Boc- pi peid @imes3aceti c acid, the above conpound was prepaTegso2Last: M+ =
458' . PREPARATI VE EXAMPLE 23 10 1. H N O-O QJ-0!\ A solution of the
product from Preparative Exanple 14 (10.4 g, 31.3 mmol) and 10% Pd/ C (1.95
g) in EtOH (130 nmL) was hydrogenated on angarr apparatus at 50 psi 15
overnight. The reaction mxture was filtered through Celite and the o1 0

' N i h d} an oil (6.93g, ¢
i el d) i on va Ssgatally FREme drfredurh it Rty Greparin Expmple 283/smg
PREPARATI Y pohieL BESn2Préfardfl @ B xBinphS 96 hedtoeld¥us %Qgﬁ%@gi@:ﬁs g,

forth in arative Exanple 23, using the appropriate conp
Preparatigég/p '&ﬂ‘;bl b@N@,'\r/ITEIGF 926. 19.1, 20, and 22 listed in Colum 2 of

. . d.
Table 4, the conpounds listed in Colum 3 of Table 4 (CWD) were prepare
WD 03/ 022835 PCT/ US02/ 28181 77 TABLE 4 Prep. Colum 2 Columm 3 CWPD Ex.

24 LCRB: | H MHO = 305 PREPARATIVE EXAMPLE 31
Br N B N
I /l _—> l X
N~ “Br N~ >Cco,Me

A solution of 2, 5-dibromopyridine (10 g, 42.2 mmol), TEA (11.6 mL, 2.0 eq.), 1,

10 1-bis(diphenylphosphino)ferrocene (1.4 g, 6 mol%), and Pd(OAc), (0.28 g, 3 mol%) in
MeOH (40 mL) and DMF (40 mL) was stirred under CO (40 psi) at 50 °C for 6 hours.
The reaction mixture was cooled to room temperature, diluted with 'Wé-te'r',‘ and
extracted with EtOAc. The combined organics were dried over NaxSOy, filtered, and
‘concentrated under reduced pressure. The crude product 'was purified by flash

15 chromatography using a 50 : 50 EtOAc : hexanes mix as eluent to give the desired

| product (5.6 g, 61% yield) and the bis-carbonylated product (1.0g). LCMS: MH* = 216.

PREPARATIVE EXAMPLE 32

BRLA BR_
» — |

N~ “COzMe N™ “CHO

20
To a solution of the product from Preparative Example 31 (1.0 g, 4.6 mmol) in
CH2Cl> (15 mL) was added DIBAL-H (10.2 mL, 1M in toluene, 2.2 eq.) at -5 °C. The
resulting solution was stirred 15 minutes before quenching with saturated Na,SOj.
The residue was extracted with CH,Cl, and the combined organics dried over Na,SOy4,
25 filtered, and concentrated under reduced pressure. The crude product was purified by
flash chromatography using a 50 : 50 EtOAc : hexanes solution as eluent (0.55 g,
64% vyield). LCMS: MH" = 186.



: = ~ 26 LCMS: H M+ =
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0O H0RBEYE:. M+ = 368 X1,01, NO "J~N) .BOC O WTMB00241B22835
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PREPARATIVE EXAMPLE 33

To a solution of 1-chloro-4-iodobenzene (1.07 g, 1.4 eq.) in THF (10 mL) at —40
°C was added isopropylmagnesium chloride (2.3 mL, 2.0 M in THF, 1.4 eq.) dropwise.
The resulting solution was stirred at —40 °C for 2 hours before adding the product from
Preparative Example 32 (0.56 g, 3.2 mmol) in THF (10 mL). The reaction mixture was
warmed to room temperature and stirred 3 hours. The resulting solution was

quenched by the addition of.saturated NH,Cl an. extracted. with EtOAc.- The combined- -

organics were washed with water, brine, dried over Na2804, filtered, and concentrated
under reduced pressure. The crude product was pur.f ed by flash chromatography
usmg a 20% EtOAc in hexanes solution as eluent to' give an oil (0.3 g, 34% yield).
LCMS MH" = 299.

PREPARATIVE EXAMPLE 33.1 and 33.2

By essentially thie same procedure set forth in Preparative Example 33, using

the aryl halides in Column 3 and the arylaldehydes in Column 2, the products given in
Column 4 of Table 4.1 below were prepared:

TABLE 4.1
Prep. Column 2 Column3 | Column 4
:E:)%( 1 O _fr | FC F5C
L | QL T
CHO | OH O_FZQF




78 [2 8.10i | H LCvs: MH#= N N N XJ2JNBoc BOC 0 N N Cro PREPARATI VE
EXAMPLE 29 CI H , C: MOl k, ) 00~QIlO 5 To a solution of the
product fwano3Reessarati ve Exanple 25 (0.25 g, 1.0 mmol)  armt13ys02/28181

4-di chl or obenzal dehyde (0.23 g, 1.3 eq.) in CHCI2 (5 m-) was added
NaHB(OAc)3 (0.32 g, 1.5 eq.) and AcOH (0.14 nlL, 2.4 eq.) and the resulting,
solution, was stirred at roomtenperaturg) 96 hours. The reaction m xture
was quenched by the addition of saturated NaHCO3 and extracted with

CH2Cl 2. The cofffagned of ganmiLs t0—wet c_FdCi ed_over—MNa2So4—+iltered _and
;:@ e

concentrated under reducefl pjessure| TA € prodye GFed b
flash chromat ography usi nona~09% Et QAC in Cl2 | sol I uent (p. 27
g, 66%yield). |[FABMS: MHO=403. PREPARATI VE EXAMPLE 30 CI BOC

~BOC 15 0 WD 3/ 022835 PCT/ US02/ 28181 OH CI

PREPARATIVE EXAMPLE 34-40
By essentially the same procedure set forth in Preparative Example 33, using
the aryl halides in Table 4.1, Column 2 and the arylaldehydes in Table 4.2, Column 3,
5  the produets in Table 4.1, Column 4 were prepared:

TABLE 4.2

Prep ' Column 2 ~ Column 3
Ex. |

»
‘ N~ CHO B .
L L
| L | 1 1] |
‘ OH
o C
) g
, N
7T Ck |
| [ CHO NZ
| | OH
CHO | C N ]
sealhsUleeVe
N/ r I . )/ ’
39 | CHO | ¢
NZ !

; Column 4

36
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aQ
I
o
@

OH

Z—
;\ /;

38

o
T




By essentially the same procedure set forth in Preparative Exanple 29,
Zgi né t he produ%:/t from Preparative Exanple 26, the above conpound Wa:s%1
prepared W@ @322835 92%yield). LOMS: Mt = 526. 5 PREPARAHCIHISEXASMBLE 3L
Br B~ NBr N CO2Me A solution of 2, 5-dibronopyridine (10 g, 42.2 mmol), 6
TEA (11.6 nL, 2.0 eq.),. 1, 10 1-bis(diphenyl phosphino)ferrocene (1.4 g,
ol %, and Pd(QAc)2 (0.28 g, 3 mol% in RKbOH (40 nL) and DWMF (40 L) was
stirred under CO (40 psi) at 50 C for 6 hours. The reaction m xture was

cool ed to room fepperateyee, _difuted vm,f\ia wat-ef-—anRd ——extracted w th ;tosg.
The conbi ned organi cs| mere ed over filite i :

under reduced pfessurle. Th Oduﬁt ne‘s'lrjrir‘. ‘the
chromat ogr aphy pusing ja 50 : : hexa _ ] L
desired gprgdﬁct (5.6 g, 61 %y| eI d)] and: the bi - car bonyI@H;edergdmu,t
(1.0g). LCMS: MHO = 216. PREPARATI VE EXANPLE—32, B V“—g+—aN Ve N

i i le 31 (1.0 g,
CHO 20 To a solution of the product from Preparative Exanp .
4.6 mmol) in CHC 2 (15 m-) was added DIBAL-H (10.2 nL, 1 Min tol uene,
2.2 eq.) at -5 C. The resultligEls_,l s, Stlél‘d‘15 m nutes before ;
guenching with saturated Na2SG4: 5 ttacted wwth CH2Cl 2 an

t he conbi ned org;r;i;[;d\;i ed over Na2SO4, 25 f| | tered, and concentrated

under reduced pressyfel The crude producy Was purified | ed by mn 0 55
chr omgg ogr aphy uRs BooH50 Et OACE.c Iutlon EH& g,
64% Tigel g) : IoL)C/:MS: -MH+ = 186. WO 03/ 0%283? PCT/ZUSOZI 2818

S-trifluoromethyl-2-furanecarboxylic acid ((500 mg, 2.78 mmol) was dissolved in
anhydrous Et,0 (3 mL) and LiAiH; (1.0 M in Et;0, 2.2 mL, 2.2 mmol) was added
slowly. The mixture was refluxed for 2 hr, then stirred at rt 20 hr. 5 % aqueous KOH

10 (0.15 mL) was added, the mixture was filtered, and the solvent was evaporated. 340
mg (74 %) of colorless oil was obtained. o

The oil (330 mg, 1.99 mmol) was dissolved in anhydrous 1,2-dichloroethane
(10 mL), BaMnQ, (2.05 g, 8.0 mmol) was added, and the mixture was stirred and
refluxed under N2 3 hr. CH,CI; (20 mL) was added, the mixture was filtered through
18 Celite, and the solvent was evaporated. Crude product (110 mg) was directly used for
the preparation of Preparative Example 41.6 below.

PREPARATIVE EXAMPLE 40 2

Q- ©

4-nitrobenzonitrile (2.96 g, 20 mmol) was mixed with (CH3)3CSNa (3.36 g, 30
mmol), anhydrous DMSO (40 mL) was added, and the mixture was stirred at rt for 20
hr. The mixture was poured into H,O (1 L) and extracted with Etp_O (2x200 mL). The
combined extracts were washed with H20 (3 x 300 mL),dried over Na,SOy4, and
25  filtered. The solvent was evaporated and the residue was purified by column

chromatography on silicagel with CH,Cl,:hexane (1:1). White solid (2.38g, 62%) was
obtained.

20



PREPARATI VE EXAMPLE 33 B g N, CHON OR 5 To a solution of

1-chl or o- 4-i odobenzene (1.07 g, 1.4 eq.) in THE (10 nL) at -40 C was
added' i sworwpgissagnesi um chloride (2.3 ni, 2.‘ 0 Min THF, PI:MU@Q/2$181b f
dropwi se. The resulting solution was stirred Iat -40 Cfor 2 houris e o[raE
addi ng the product from Preparative Exanple 32' (0.56 g, 3.2 rnno 2:1 I n

(10 m). The reaction mxture was 10 wargmd to roomtenperature an

stirred 3 hours. The resulting solution was quenched by the addition

of -saturated. NHAG an extracted-with Et OAc. The conbined organics were
washed with water, brine, dried over Na2SO4, filtered, and concentrated
under reduced' pressure. The CPREPARATVE EXAMBLE ibizd by flash .
chromat ography using a 20% Et OAc i n hexanes solution as eluent to gi vedan
oil (0.3 g, 34%yield). 15 LCVMS: Mt = 299. PREPARATI VE EXAMPLE 33.1 an
33.2 By essentially the sane procegtre set forftg Preparative Exarrgl et ﬁS,
using the aryl halides in Colum B and the ary] al dehydes in Co! yrmABi_E 4e1
products given in 20 Colum 4 o Al i W were prepared' : T0 e
25 Prep. Colum 2 Columm 3 Col unm Ex. 33. jIcoF F3C F3C CHO OH

WD 03/ 022835 PCT/ US02/ 28181 81 CN Sho

5 4-tert-butylthiobenzonitrile (960 mg, 5.0 mmol) was dissolved in anhydrous
toluene (10 mL), the solution was cooled to 0°C, and DIBAL-H (20 % in toluene, 7.1
mL., 10 mmol) was added under N,. The mixture was stirred at 0°C for 2 hr, washed
with 1 M HCI (2 x 100mL), brine (100 mL), and dried over Na,SO,. After the solvent
had been evaporated, 850 mg of crude aldehyde (which was used directly for the
10 preparation of Preparative Example 41 .7) was obtained.

PREPARATIVE EXAMPLE 41

OCF; OCF5
O — O 0
QOHC ‘

OH -

15 To a solution of 4-trifluoromethoxybenzaldehyde (0.3 g, 1.6 mmol) in THF (3.0
mL) at —78 °C was added phenylmagnesium bromide (3.16 mL, 1M in THF,2.0eq.)
dropwise. The resulting solution was stirred at —78 °C for 1 hour and stored at —4 °C
overnight. The reaction was quenched by the addition of saturated NH,Cl and
extracted with CH,Cl,. The combined organics were dried over Na,SOy,, filtered, and

20  concentrated under reduced pressure. The crude product was purified by flash

chromatography using a 10% EtOAc in hexanes solution as eluent (0.39 g, 93%
yield).

PREPARATIVE EXAMPLES 41.1 - 41.8
25 By essentially the same procedure set forth in Preparative Example 41, using
the arylaldehydes in Column 2 of Table 4.3 and phenylmagnesium bromide, the
products given in Column 3 of Table 4.3 were prepared: |




33.2 F3C Cl

t he aryl

4.2, Colum 3,
4.2 Prep. Colum 2 Colum 3 Colum 4 Ex. 34 B\

CF3 CHO ~~/\ \ \

OH Cl

PREPARATI VE EXAMPLE 34-40 By

essentially the sane procedure set forth in Preparative Exanple 33,
Wal 03dbess3sn Table 4.1, Columm 2 and the aryl al dehyasuson/2818abl e

usi ng

5 the products in Table 4.1, Colum 4 were prepared: TABLE

OH 35 BCFR3 BCF3 -; | i

Br |

N CHO B N OH 836 Cl

. CF3 B OCF3
N CHO % Br

CHONOH 33 CHOCNMNz~ NI \ OH
Prep. Ex. Column 2 Column 3
411 O><F
| | QL Q
A O 0
CHO OH 074
41.2 SCHS
| chs | |
’ | CHO OH
'41.3 CF3 CF3, *
, f f ; ;
F3C/‘\ ‘CHO |
414 | B ) Q
F ‘ :
F><Oj©\ uo
CHO OH
415 | | SCF |
‘ F,CS : ii.n‘ ~ | ’ i
IS e
CHO OH
41.6 | - CF3 5
| BN 2 |
FsC” o~ “CHO X
OH
A7 | XS\Q O SC(CHa)s
| “CHo | | )
OH
41.8 Br
Br\@
CHO OH

N CHO B N

(Nby OH 37 ¢’



39 CHOCN/ I N OH W 03/022835 PCT/US02/28181 82 40 F3 F3 F3 F 3 CHO
H, PREPARATIVE EXAMPLE 40.1 5 F3C O COOK FBC O CH OH -f3~ 2 F3C 0 CHO
5-trifl uowanmstoydss 2- f ur anecar boxylic acid ((500 ng, 2.78 maalysoasisi

di ssolved in anhydrous Et20 (3 m-) and LiAIH4 (1.0 Min Et20, 2.2 nL, 2.2
mmol ) was added’ slowly. The m xture was refluxed for 2 hr, then stirred
at rt 20 hr. 5 % aqueous KOH 10 (0.15 nl)gsvas added, the m xture was
filtered, and the solvent was evaporated. 340 ng (74 % of colorless oil
was obtai ned. The oil (330 ng, 1.99 mol) was di ssol ved i n anhydrous

1, 2-dichl oroethane (10 nL), BaMhO4 (2.05 g, 8.0 mml) was added, and the
mxture was stirred and rf EE%éﬂNUN@kE&&WMBL@$44CH2Ch21@20 nm) was added,

h i i h h | d
O ude. product B TeTlEl L BHEE Arpocdius sy S @P%@S@ﬁé‘ Examofe 41 only
PreparatlsabEMangehéépﬁnﬁ#bﬁ%boﬁ@%ﬁﬁgﬁqbgﬁnﬁ%ﬁ%? Z%g@%?§§é§ﬁ %mhﬁﬁmb

20 4 trobenzonifril 96 g, nmol ) was nlxe

30 )"199 @@Geﬁlpﬁﬂﬁmeédded and the mxture was stirred at
rt for 20
TABLE 4.4
Prep. | Column 2 , Column 3
Ex. ; |
41.10 3 | =
FaC O« ‘g - F3C O A
“cHo | g '
| OH
412 TOCH.CH; | OCHLCH,
FYO F\ror ‘
L 24y9
CHO | F
OH
41.13

41.14

41.15

41.16

10



hr. The m xture was poured into H20 (1 L) and extracted with Et20 (2 x 200
m.). The conbined extracts were washed with H20 (3 x 300 nmiL),dried over
Na2SO4, awa) @H22435t ered. The sol vent was evaporated and trETe®RdKB1 Was
purified by colum chromat ography on silicagel with CH2Cl 2: hexane (1:1).
Wiite solid (2.38g, 62% was obtained. WO 03/022835 PCT/ US02/ 28181 83
PREPARATI VE EXAMPLE 40.3 S k s/\ CN CH@& 4-tert-butylthiobenzonitrile
(960 ng, 5.0 mmol ), was dissolved in anhydrous toluene (10 nlL), the
solution was cooled to 0C, and" DI BAL-H (20 %in toluene, 7.1 nL, 10 mol)
was added under N2. The m xture was stirred at OC for 2 hr, washed wth 1'
MHC' (2 x 100nm.), brine (100PRBPARAdNG: iEXAMPEE AB2S0O4. After the

sol vent had been evaporatgd, 850 ng of cr
directly for the 10 preparat Npnpf Preparati Vg
PREPARATI VE EXAMPLE 41 OCF3 PLAQOCF3 ~OHC OH , jol uti on of
4-trifluoronet hoxybenzal dehydeN(O.%*%, 1.6 molN i (3.0. nL) at -78 C
was added phenyl magnesi um bromide (3.16 nm., 1 MinORHF, 2.0 eq.) dropw se.
The resulting solution was stirred" at -78 C for 1 hour and stored at -4 C
over njéght. The reaction was quenched by the addition of saturated NH4Cl and
extraeted w t hByigseentialihinecsarme peaCasiyaset orikeine @paestiveVEXarisid ¥ ysing

filtered, | » rat ed under reduced pressure. The crude product” was
purified g@nﬁbﬁgfﬂgBQﬁf‘ﬁﬁ%ﬁg@r Qﬁﬂ@%@yﬂﬁ@r@%@r@éw Etreparative fsaamie 32othe i on as
el uent (0aBYvecodBYNY vRisPrepBREPARBTIY/REXAYBLES 41.1 - 41.8

PREPARATIVE EXAMPLE 43

3L. 7) was obtained.

10
n-BuLi (4.25 mL, 2.5 M in hexanes, 1,2 eg.) was added dropwise to 1-bromo-3,

4-dichlorobenzene (2.0 g, 8.9 mmol) in THF (20 mL) at -78 °C. The resulting orange
solution was stirred 40 minutes before adding pyridine-2-carboxaldehyde (1.1. mL, 1.3
eq.) dropwise. The reaction mixture was stirred 2 hours at —78 °C and quenched by

15 the addition of water. The resulting solution was extracted with CH,Cl,, dried over
NazSOy, filtered , and concentrated. The crude product was purified by flash
chromatography using a 40% EtOAc solution in hexanes as eluent. This partially
purified residue was repurified using a 3% MeOH in CH2Cl; solution as eluent to give
an oil (0.37g, 16% yield).

20
PREPARATIVE EXAMPLE 44-54.14
By essentially the same procedure set forth in Preparative Example 43, using
the aryl halides in Table 5, Column 2 and the arylaldehydes in Table 5, Column 3, the
compounds in Table 5, Column 4 were prepared:
25

TABLE 5



25 By essentially the same procedure set forth in Preparative Exanple 41,

usi ng

the aryl al dehydes in Colum 2 of Table 4.3 and phenyl nagnesi um

brom de, Wwwoeos/pessducts given in Colum 3 of Table 4.3 wer equwepaned: WO

\
"\

03/ 022835 PCT/ US02/28181 84 Prep. Ex. Colum 2 Colum 3 41.1, O XF F \I
0O CHOOHO F F 41.2 SCH3 H3CS Oy-0 CHO OH 41.3 CF3 CF3, F3C CHO
a-'"DACF3 H 41.4 0~rao F F O OxF OCH@70?41.5, SCF3 F3Cs/ ' ~\ | ~

CHO OH 41.6 CF3 O F3C O CHO OH
Prep. Ex. Column 2 Column 3 Column 4
| RR'CHOH
44 7\ @\C y;
{ \ : A\
s’ "Br S CHO S \ % I S
| OH
s s L
| S S OH
46
7\ C ‘ | A
* s” “Br i 4 1\ ‘
| OH ;
47
7\ | Y Cl
S Br !
CHO STy
.48 ' Br
AN Cl
SO\
CHO
49 , .
a | Q.
“CHO
B HN Cl
50 / '\ c NG
N‘ \
CHO OH
51 Br
X c
AL
CHO
52 N
P
N

Br

HO

£




41.7 SC(CH 3)3 CHOOR 41.8 O, Br Br ~\I: CHO OH WD 03/ 022835

PCT/ US02/ 28181 85 PREPARATI VE EXAMPLES 41.10 - 41.16 By essentially the
same proceduws@sss forth in Preparative Exanple 41 only digwsorasisng t he
appropriate conpound in colum 2 of Table 4.4, the conmpounds found 5, in

colum 3 of Table 4.4 were prepared: TABLE 4.4 Prep. Colum 2 Colum 3 Ex.

41.10 F F F3CAI-110 F3CIN-'"10b o CHO, 41.12 OCH2CH3 OCH2CH3 F "Ir
R/O FCHOF OH 41.13 F F o CHO OH 4.%14Fb/| CHO

53
L
CHO

CF30\©\
541 F3CO\©\ F3CO
SBr

541 2 F3CO i
| . Br CHO‘
HsC |

54.13 F300\©\ @\
54 14 ‘ ‘ FSCO\©\ ,
Br CHO |

HsC” CH;

54

Step A:

T — U
/ .
ZNCo,H

Oxalyl chloride (0.27 mL, 1.2 eq.) was added dropwise to a solution of 2-
trifluoromethyl-5-pyridinecarboxylic acid (0.50g, 2.62 mmol) and DMF (2 drops) in
CHoCl; (20mL) and the resulting solution was heated to reflux. The reaction mixture

was cooled and concentrated under reduced pressure. The residue was redissolved

O



OH 41.15 5 S CHO 4116 OCF3 OCF3 OH: CHO OR 10 WD 03/022835

PCT/ US02/ 28181 86 PREPARATI VE EXAMPLE 42 B Br L NCHON OH 5 By
essent i al W a3he2ssane procedure set forth in Preparative Brmpi®244i81usi ng;
t he 3-bronopyri di ne-2-carboxal dehyde prepared in Preparative Exanple 32,
the above conpound was prepared. LCMS: M= 264. PREPARATI VE EXAMPLE 43
Cl I ~CLNCHO (N- YO OH 10" n- BuL|8 (4.25 mL, 2.5 Min hexanes, 1,2
eq.) was added dropw se to 1-brono-3, 8| chl orobenzene (2.0 g, 8.9 mmuol)

n THE (20 t -78 C. The resulting oran solution was stirred 40
Im nut es( bE¥ %CEC(&PHBL}@W Heab%dzwsamaqawa%méamnq (0.fimL, 2.3 edgegnd N, O-

dr opwi se. dﬂ%'?@thrﬁ]/ﬁngf?l?dﬁé'mmex%’fe@g esuF%\t rﬂ?é’ §o|aﬁon w%s%tfﬁ%ﬁ A58 ed by

15 the additi wat er ng so ut| was extracte 2Cl 2,
dri ed ovetemp@n28m¢,3 Hays,apmmchedriny ttnermhjxﬁmaofedateTméS anl)dndoexirhoied wth
bl . o I r
pur 1 ed. Ry bl asfl,e chroIRL PSRN Wehd'§ids 8000 506, 3Rk Yhd (hrigkBnes,
5 under reduced pressure. The crude reaction was purified by flash chromatography

using a 70 : 30 EtOAc : hexanes mix as eluent to give an oil (0.29 g, 70% yield).
LCMS: MH" = 235,

Step B:
10

Z2—0
=
®

Phenylmagnesium chloride (2.91 mL, 1.0 M in THF, 3.0 eq.) was added to the

product from Preparative Example 55, Step A (0.23 g, 0.97 mmol) in THF (10 mL) at 0
15 °C. The resulting solution was warmed slowly to room temperature and stirred 6

hours. The reaction was quenched by the addition of water and extracted with

CH.Cl,. The combined organics were dried over Na;SO,, filtered, and concentrated

under reduced pressure. The crude product was purified by flash chromatography

using a 50% EtOAc in hexanes solution as eluent (0.24 g, quantitative yield). LCMS;
20 MH" =252,

Step C:
Fa B PN
N A —_— No =
o) OH

25 The product from Preparative Example 55, Step B (0.23 g, 0.93 mmol) in EtOH
(3.0 mL) and toluene (3.0 mL) was stirred at room temperature with NaBH, (0.053 g,
1.5 eq.) 5 hours. The resulting solution was quenched by the addition of water and
extracted with EtOAc. The combined organics were dried over Na,SOy, filtered, and



purified residue was repurified using a 3% MeOH in CH2Cl 2 sol ution as
eluent to give an oil (0.37g, 16%yield). 20, PREPARATI VE EXAVMPLE 44-54. 14
By essentwal d3y22438 sane procedure set forth in Preparativedxesiphsisd3,
using the aryl halides in Table 5, Colum 2 and the aryl al dehydes in Tabl e
5, Colum 3, the conpounds in Table 5, Columm 4 were prepared: 25 TABLE 5
WO 03/ 022835 PCT/ US02/28181 87 Prep. Ex.,,Colum 2 Columm 3 Col umm 4
RRCHOH 44 S Br HOSD - , PIS OH 45 IgrQHO/l SOYO S S OH 46, cBr c
HOS C O cBr °

e N I ~ |
conée7ntrated' ucr:ld%r reé‘uc%d pressure. S'I'he Erude product was purified by flash
chromatography using a 30% EtOAc in hexanes solution as eluent (0.15 g, 66%

yield). LCMS: MH* = 254.

5
PREPARATIVE EXAMPLE 55.1
. e
0 0
10 To a solution of 4-hydroxybenzophenone (0.50g, 2.52 mmol) and K,CO3

(0.52g, 1.5 eq.) in DMF (6 mL) was added trifluromethansulfonic acid 2,2,2-
trifluoroethyl ester and the resuiting solution was heated to 50 °C for 2 hours. The
reaction mixture was cooled to room temperature, diluted with EtOAc and water and
extracted. The combined organics were dried over NaySOy, filtered, and concentrated
15 under reduced pressure. The crude product was purified by flash chromatography
 using an 80 : 20 hexanes : EtOAc mix as eluent (0.67g, 94% yield). LCMS: MH'=281.

PREPARATIVE EXAMPLE 55.10

F3C cl

| ) QMe [
N L N. —_— N
& g Me / ]

20 o)

By essentially the same procedure set forth in Preparative Example 55, Step B
only substituting 4-chlorophenylmagesium chloride, the above compound was
prepared (% yield). LCMS: MH+=.

25
PREPARATIVE EXAMPLE 55.11

OH ov\,?/




CHOOH 48 Br CI cacHOO4 49C \ | CHOOHBHNC 50 ONCH\ CHO OH
50 Br G \ ~N CHO OH 52 cx3c ~~ \I Br HO N OH WO 03/ 022835 PCT/ US02/ 28181
88 53 r CWwoGisjo22835 CHO OR 54 OCF3 CF30 / \ I \ \ / | CHOHCIOF$025%181 F3CO
F3CO 1::~Br 1:::~CHO F3C OCF3 OH 54.12 1 \ F3CO CCF3 Br ~aCHO OH'Y

91

A solution of 4-hydroxybenzophenone (1.0 g, 5.04 mmol), dimethylaminoethy!
chloride hydrochloride (1.09 g, 1.5 eq.), and K2CO3 (3.48 g, 5.0 eq.) was heated at
reflux 24 hours in acetone (50 mL). The resulting solution was cooled to room
temperature and stirred an additional 32 hours. The reaction mixture was diluted with

5 H20 and extracted with EtOAc. The combined organics were washed with 1N HCI (3
X 25 mL) and the combined aqueous washings neutralized with 1N NaOH and
extracted with CH,Cl,. The combined organics were drie over Na,SOy, filtered and
concentrated and used without further purification (1.36 g, 100% yield): LCMS MH" =

270.
10
PREPARATIVE EXAMPLES 55.12-55.14
By essentially the same procedure set forth in Preparative Example 55.11, only
substituting the appropriate chloride in column-4-of Table-5:11;-the titte compounds in- -
. column 2 of Table 5.11 were prepared.
TABLE 5.11
Prep. Ex. Column 1 _ Column 2
IO 0 O
| . 1 I y
55.13 0 , o
| o]
55.14 B \/A o \/A
0

PREPARATIVE EXAMPLE 55.15

oI — QY
0O

O.

20



H3C H3C 54.13 F3CO Cct CHO H3C, -~10 FbC O OH, 54.14 F3CO OCF3 Br CHO 9Y
H3C CH3 H3C CHOH PREPARATI VE EXAMPLE 55 Step A° F3 \ F3 O\ CO2H O M 5.
Oxal yl chivaro3pe2938. 27 nL, 1.2 eq.) was added dropwi se to acoisseigms1of 2-
trifluoronethyl-5-pyridinecarboxylic acid (0.50g, 2.62 mmol) and DWF (2
drops) in CH2Cl 2 (20nL) and the resulting solution was heated to refl ux.
The reaction m xture was cool ed and conggntrat ed under reduced pressure.
The resi due was redissol ved WO 03/ 022835 “PCT/ US02/ 28181 89 in CH2CI 2 (10

m - dt ted with diisopropylethylamne (0.7 ni, 2.3 eq.) and N, O

di rrzet ﬁ3| hy(rjregx%a?ﬁvﬂ‘\é‘)? of fé@%@%’e@&?%eﬁ@ﬁe teQ @ Bi0fgmerie ﬁ@%iUWas st rredd
t om ; ; , 14 f ] : an

ot T act ed o RSB0 7T o0 e, A QAT G B TEONEARF)

filtered, andd2£d(cd mukpwead heatatiter 12@d26E0 for @5 hoers. Thee maction meiatire vagNas

bl Lient "t 0C8p 68 o8 BepardhiB. Supd e Nausndedrasen Wi &%, Tosrs )
OVe FB \, coOmbined organics were washed with H,O, saturated NaCl, and dried over Na,SO,
and concentrated in vacuo. The crude product was purified by flash chromatography
using a 15% EtOAc in hexanes solution as eluent (0.39 g, 31% yield): LCMS
MH*=249.

10 PREPARATIVE EXAMPLES 55.16-55.17

By essentially the same procedure set forth in Preparative Example 15 only

substituting the appropriate compounds in column 1 of Table 5.12, the compounds in
column 2 of Table 5.12 were prepared.

15 TABLE 5.12

Prep. Ex. Column 1 , Column 2 CMPD
. 55.16 | OCH,CH; | OCH,CH; | —

j HO A - O |
el ae

i ; N"cHo | CHO | \
5517 | O O ‘ I F | LCMS: MH"=249
OH | | O)\F |

o 0

PREPARATIVE EXAMPLE 55.18

o G

o) O

20

A solution of 4-hydroxybenzophenone (2.0 g, 10.9 mmol), neopentyl bromide
(3.05 9, 2 eq.), KoCO3 (2.79 g, 2.0 eq.), Kl (2.85 g, 1.7 eq.), and Cul (38 mg, 2 mol %)
25  in DMF (10 mL) was heated to 95°C for 48 hours. The reaction mixture was cooled to



F NMe (c) p.. Phenylmgnesiumchloride (2.91 nL, 1.0 Min THF, 3.0 eq.)
was added to the product from Preparative Exanple 55, Step A (0.23 g, 0.97
mrol ) i n Wdo3(eg3al) at O 15 C. The resulting sol uti on wacTvesoeesiss! ow y
to roomtenperature and stirred 6 hours. The reaction was quenched by the
addition of water and extracted with CH2Cl 2. The conbi ned organi cs were
dried over Na2SO4, filtered, and concent:ﬁed under reduced pressure. The
crude product was purified by flash chro ography wusing a 50% Et OAc in
hexanes sql uti,on as gl uen .24 g, quant] Y ield). LCVM5;, 20 M H+ =
255 St ep comgmperafiraeihutd i A EINGHRE el i) A axiiind Wit GHOAS
Prepar at i y& xBE00WILS. I\ )it t P d
t ol uene (g. 0 m-) L\?/a?&‘%ﬁ@ﬂgg@?%@%gwgqn%g‘%iﬁgﬁe‘)’w F‘ﬁél\ﬁg—éﬁ%%g)%@ 1.5
eq.) 5 holNaeSOphilteresubniegneentiaiedrundes rediecachprbgsyre. hthaddide produkt waser

i1t or oa. PATCHEYIt3RGeaboaBRE 3FRG1a 095! GAn it heraasiollih oo Fbinmteg

pressire. (They,cr@deelgy.oduct was purified by flash chromatography using a
30% Et OAc in hexanes solution as eluent (0.15 g, 66% vyield). LCVMS MFF =
254. 5, PREPARATIVE EXAMPLE 55.1/ | , OHI1I \ OvCF3 0 O

PREPARATIVE EXAMPLE 55.19

10 Trimethylacetyl chloride (0.75 mL, 1.2 eq.) was added to a solution of 4-
aminobenzophenone (1.0 g, 5.07-mmol) and TEA-(1.06 mL, 1.5 eq.) in CHCl (30 - — - -
mL) at 0°C. The resulting solution was stirred 1.5 hours, warmed to room temperature

and quenched by the addition of saturated NaHCO3;. The resulting solution was
extracted with CHxCl,, the combined organics dried over Na,SQy, filtered and

15 concentrated. The crude product was purified by flash chromatography using a 30%
EtOAC in hexane solution as eluent (1.28 g, 90% vield). LCMS: MH*=282.

PREPARATIVE EXAMPLE 55191 ~ R

NH2 NHSOQCF3

e) O

20
By essentially the same procedure set forth in Preparative Example 55.19, only

substituting trifluorosulfonic anhydride, the above compound was prepared.

PREPARATIVE EXAMPLE 55.192




10 To a solution of 4-hydroxybenzophenone (0.50g, 2.52 nmmopl) and K2CGO3
(0.52g, 1.5 eq.) in DM (6 nL) was added trifluronethansul fonic acid 2, 2, 2-
trifl uorowetdnslozessser and the resulting solution was heat eddroudd2€isi or 2
hours. The reaction m xture was cooled to roomtenperature, diluted with
Et OAc and water and extracted. The conbi ned organics were dried over
Na2SO4, filtered, and concentrated 15 unggr reduced pressure. The crude
product was purified by flash chromatography wusing an 80 : 20 hexanes :

Et OAc mi x as eluent (0.67g, 94%@5b§0d LOVE: M#4=281. PREP?RATI VE EXAVPLE
55.10 F3C Owe F3C C &~} e X 0 0 By es ¢ al I ame procedure
set forth in Prepara %' 55, Step B o subg uting

4- chl or ophenyl magesi um chforide, the above conpotundfwas™ prepared (%

yield). LCMS: MH=. 25 P ARATI VE EXAMPLE 55. 11 | HCai 00 W
91 A solution of 4-hydrokybgnzophenone (1.0 g,

03/ 022835 PCT/USOZ/2818\
hyl  chloride hydroc e (1.09 g, 1.5 eq.),

5.04 mol ), dinethyl
and K2C03 (3.48 g, 5° was heated at  refl u 2 hogﬁs in acetone (50
m.). The resulting solubron was cooled to room tu3re and stirred an
additional 32 hours. The reaction m xture was dllute ith 5 H20 and
extracted with Et OAc. The i ned organics were washedjwith I N HC (3 x
25 nlL) and the conbi ned agygous washi ngs neutralize Fth 1 N NaCH and
extracted with CH2Cl 2. The / i ned. organics were drl3§ over Na2SO4,

ari

filtered and concentrated and used w thout further Cf i cation (1.36 g,
100% yi el d): L‘F’S’% sWJti‘o:n oizt%%’ Con%gound from Preparative Example 177 (0.25 g, 0.405
mmol) in THF (5 mL) at —78°C was added lithium hexamethyldisilazane (0.89 mL,
5 2.0Min hexanes, 2.2 eq.) dropwise. The resulting solution was stirred 5 minutes and

Mel (0.2 mL, 8.0 eq.) was added. The resulting solution was warmed to room
‘ temperature and stirred overnight. The ‘reactioh mixture was diluted with H,O and
extracted with CHQCIg. The combined organics were dried over Na,SQy, filtered, and
concetrated under reduced préssUre. The crude product was purified by flash
10 chro'matography using a 75 : 25 hexanes : EtOAc solution as eluent (0.030 g,.12%
yield). LCMS: MH*=632.

PREPARATIVE EXAMPLE 55.2

F F

CHO CHO

15
By essentially the same procedure set forth in Preparative Example 55.1, only
substituting 3-fluoro-4-hydroxybenzaldehyde, the above compound was prepared
(0.70 g, 89% yield): LCMS MH"=223.
20 PREPARATIVE EXAMPLE 56




PREPARATI VE EXAMPLES 55. 12-55. 14 By essentially the sane procedure set
forth in Preparative Exanple 55.11, only substituting the appropriate
chlori de wo wokesss 1 of Table 5.11, the title conpounds i rrcrsoansis? of
Tabl e 5.11 were prepared. -15 TABLE 5.11 Prep. Ex. Colum 1 Colum 2 55.12
Nv LD 55.13 ~O~0 Ov \OCH2CH3 Ck v "OCH2CH3 OYCl O 55.14 Br~ Oya
PREPARATI VE EXAMPLE 55.15 CYC OH Ovyd FF 20 0 O WD 03/022835

PCT/ US02/ 28181 92 A solution of 4-hydroxybenzophenone (1.0 g,, 5.04 mmol),

di hi difl t at 0.77 g, 1.0 " d Od.(0. 2 0 :
T DVE (10 L) By anEhEDy (he e prosedUisaRda g F30eamev g 8% iR €
Th ti 1 ; okl ' OH

3 oxtr i Ty o Eoph oA SRS B o L o i D

and extract I ne nics were washed wth H20,

sat ur at edQNeiCy, 34%nyleld)i ed over Na2SO4 and' concentrated in vacuo. The
crude product was purified by flash chromat ography wusing a 15% EtQAc in
hexanes solution as eluent (0.39 g, 31 %yield): LCVMS M H+=249. 10

PREPARATI VE EXAVPLES 55. 16- 55pREPARATIVE EXAMPLE 56.1

‘N‘Ovca OVCF3

e} OH

By essentially the same procedure set forth in Preparative Example 55, Step C,
using the product from Preparative Example 55.1, the above compound was prepared
(0.63g, 97% yield) and used without further purification.

10



By essentially the same procedure set forth in Preparative Exanple 15 only
substituting the appropriate conpounds in colum 1 of Table 5.12, the
conpoundswiows/ezdssnm 2 of Table 5.12 were prepared. 15 TABIdA/Gs02281B1ep. Ex.
Colum | Colum 2 CWD 55.16 OCH2CH3 OCH2CH3 --- HOF\ /O/~ ~ CHO F ~ CHO
F LCVMS: MH=249 55,17 000F OH O 0 PREPARATI VE EXAMPLE 55.18 20\ / OH\ /
0 0O Asolution of 4- hydroxybenzopher\g@e (2.0 g, 10.9 nmmol ), neopentyl
bromi de (3.05 g, 2 eq.), K2C03 (2.79 g, 2.0 eq.), K (2.85¢g, 1.7 eq.), and
Cul (38 ng, 2 mol %9 25 in DWF (10 m-) was heated to 95C for 48 hours.
The reaction m xture was cooled to WO 03/022835 PCT/ US02/28181 93 room
tenperature, diluted with satpraibaRAMNERXEMPINE56.2nd extracted wth
EtOAc (3 x 100 niL). The conbi gani cs were washed with H2O and bri ne,
dried over Na2SsO4, filtered, and centrated under regmged pressure. The

(r:]rude prod:Jct_vvas pulrif bas chromat sing a 30% Et OAc in
exanes solution as el ud 5 'l g, 4%vyi ARATI VE EXAMPLE 55. 1
H Oa- N2\/ N 0O 10

OH éH
5,
4-methylthiobenzhydrol (1.15 g, 5.0 mmol) was dissolved in acetic acid (25 mL)

and Hy05 (35% in H20, 5.0 mL) was added. The mixture was stirred at 40°C for 3
days and poured onto NaHCO3 (100 g). Water (800 mL) was added and the mixture
was extracted with EtOAc (3 x 100 mL). The combined extracts were dried over

10 Na,SOy, filtered, and the solvent was evaporated. The residue was purified by
column chromatography on silica with CH2Clo:EtOAc (5:1). White solid (1.21g, 92%)

was 'th‘aingdz

PREPARATIVE EXAMPLE 56.3 and 56.4
15 4-Trifluoromethylsulfonyl benzhydrol and 4-t-butylsulfonylbenzhydrol were
prepared using a similar method to that described in Preparative Example 56.2.

PREPARATIVE EXAMPLES 56.10 -56.25
By essentially the same procedure set forth in Preparative Example 56, only

20  substituting the appropriate compounds in Column 2 of Table 5.14, the compounds in

Column 2 of Table 5.14 were prepared:

Table 5.14

Prep. Ex. Column 1 Column 2

56.10 O\/CFs O\/CFa
H
F
H

o)

56.11 | Oj:/F O\Fr

O O




10 Trimethyl acetyl chloride (0.75 nL, 1.2 eq.) was added to a solution of
4- am nobenzophenone (1.0 g, 5.07mmol) and- TEA-(1.06 nm., 1.5 eq.) in
CH2d 2 (3woo03mk2)s3at OC. The resulting solution was stirredciyésobosiss,
warmed to roomtenperature and quenched by the addition of saturated
NaHCO3. The resulting solution was extracted with CH2Cl 2, the conbi ned

organics dried over Na2SO4, filtered and concentrated. The crude product
was purified by flash chronmat ography using a 30% EtOAC i n hexane sol ution
%yiebt)—HEE—MH=282—1TPREPARATVE_EXAMPLE- 55191

as el uent (1.L —90% VAR
N2 \ / NHSCRCPS Tl a | 20 By ess

set forth in Preparative Examal <85 cz)‘\%nly
trifluorosullfonic anhydride, the above conpound was prepared. OPREPARATI VE

me fpr oceddyr e

EXAVPLE 55. 1 03/-022835 PC]/ US02/ 28181 V1 a
. ,~, yl a N5§13\r Iw OBy O OANNOBOS\BOC )ound
from Preparative Exa ::@ (j g, 0.405 m 3C
was added lijthi um hexamethyl g sitYazane (0.89 1 ‘
[ ' 0 ,
O
56.15

o) ;
O d
QO

56.17 ‘ ; : OJ<
56.18 f ’ OH

56.19

| 0
56.20 | NHSOZCF3
o]
. 0
56.22 NCCN
0




5 2.0Min hexanes, 2.2 eq.) dropwise. The resulting, solution was stirred 5
mnutes and Mel (0.2 nm., 8.0 eq.) was added. The resulting solution was
war ned t owoom2g3enper ature and stirred overnight. The readdn/wsvnsmiure was
diluted with H20 and extracted with CH2Cl 2. The conbi ned organics were
dried over Na2SO4, filtered, and concetrated under reduced pressure. The
crude product was purified by flash 10 c%gonat ography using a 75 : 25
hexanes : Et QAc solution as eluent (0.030 g, 12% yield). LCM5: MH=632.
PREPARATI VE-EXAMPLE-B5- 2 —F F HO-F3Ev0- “5 o-€Ho—By—essentiatty the sane
procedure set hijin Pregparatiye Exa 1, [ 8\ ,

3-fl uoro-4- hydr oxybgnzal ] £ above conpou‘ (0.70 g,
89% yield): | LCMS MHH=22 ARATI VE EXANPLE 56 0OOH W |

03/ 022835 PLT/ US02/ 28181 95 By essentially t r ocedure set forth in
Preparative| Exanple 155 StepQC  using 4-chlg xybenzophenrene (2.0
g, 8.6 nmol) d#/4the abbs 177 o PREIARATI \VE
EXAMPLE 56. 1 O CF3 (1)1---ICFI | 0 OH e sane |
procedure set forth jin Preparati Xanpl e 55| g the product
from Preparative Exanple 55.1,, tme above conpound was prephred (0. 630,

97% vyield) and used, wthout further purification.

PREPARATIVE EXAMPLE 57

B

5 To a solution of 4,4’-dichlorobenzhydrol (1.0 g, 3.95 mmol) in toluene (10 mL)
“at 0 °C was added SOCIz (0.52 mL, 1.7 eq. ) dropwise. The resulting solution was
stirred at 0 °C 1 hour and warmed to room temperature a‘nd stirred overnight. . The
crude reac;cion mixture was concentrated under reduced pressure to give the above
compound which was used without furthAer purification (1.02 g, 95% yield).
10
PREPARATIVE EXAMPLES 58-82.43
By essentially the same procedure as set forth in Preparative Example 57, the
compounds in Table 6, Column 3 were prepared from the corresponding alcohols in
Table 6, Column 2:
15
TABLE 6
Prep. Ex. Column 2 Column 3
58 B N | B N I
| P | N
OH Cl
59 B S B B
N .N/
OH Cl




10, WO 03/022835 PCT/ US02/ 28181 96 PREPARATI VE EXAMPLE 56.2 OYCl OP.

OH 5 4-nethyl t hi obenzhydr ol

(1.15 g, 5.0 nmmol ) was dissolved in acetic

acid (25 wog3/02ze3d H202 (35% in H2O, 5.0 nlL) was added. TheEmUSIRA8E1WaS

stirred" at 40C for 3.
m-) was added and the m xture was extracted with EtOAc (3 x 100 ni).
conbi ned extracts were dried over 10 Na2 , filtered,
evaporated. The residue was purified by
wi th CH2Cl 2: Et OAcy

PREPARATI VE EXAMP
and 4-t-butylsulf
t hat described in
-56. 25 By essenti

days and '

pour ed’

onto NaHCO3 (100 g)..

Wat er (800

The

and the sol vent was

col um chr omat ogr aphy on silica

56, only 20 subs
5.14, the conpoun
Prep. Ex. Colum
ooYF O¢c FF

S5-H—Waite—soH-d{1-218—92% —was obtai-ned.

LE 5873 af ] “TBehzhydr ol
bnyl benzhj thod to

Pr epar at | 56. 10

al |y the Exanpl e
1t ugq ng f Tabl e

d's in ble 5.14
1 Col um 0 F Oya
OH O '

62

Cl

63

65

66

67

68

69




WD 03/ 022835 PCT/ US02/ 28181 97 56.12 cya Faya F OF @Q,- F O OH 56. 13,
cya/ OOH 56..14\ / o"" oya OOH56.15 O0 \ / Ov OCH2CH3 \ / OCH2CH3

0 OH 56. 1&@03/22350H 56. 17 01-,k O OH 56.18 OH OH O OH 5&T1IGS0RI28481N N
Y-~ CYC O1I/ \l 0O OOH 56.201 \ / I NHSO2CF3 | \ / NHSQ2CF3 OH 56.21

Ora CNOY/ CN 0 OH56.22 NC/ / CNNC/ [/ CN
100

70

71

72

73

74

75

76

77

78

79




0 OH WD 03/022835 PCT/US02/28181 98 56.23 OH 56.24 F3C C4 F3C 1 p OH
PREPARATI VE EXAMPLE 57 Ca Cl CC €4, OR5 To a solution of

4, 4' - di chivar lvezesbydrol (1.0 g, 3.95 mmol) in tol uene (10 rdw™yso2asisd C was
added SOCI2 (0.52 m., 1.7 eq. ) dropwi se. The resulting solution was
stirred at 0 C 1 hour and warnmed to roomtenperature and stirred
overnight.. The crude reaction m xtureqyas concentrated under reduced

pressure to' give the above conpound which was used without further
purification (1. 02-g-—95% XAMPLES—58-82-1%3 By

IO~ ‘lé .
essentially the ;ane89r00< ; i g i Exanp| e 57, the
conpounds in Table 6, Col j e | 2 gpond| ng
al cohols in Table 6, Colt Y15 . Colum 3 58
B.. / I BININ OHCO j F ‘

81
82

82.1 . ( \ F30000F3 :
82.2 " T O O\}CF3 k

82.3

82.4

82.5

82.6

82.7




ININ OH C WO 03/022835 PCT/ US02/ 28181 99 60 CF3 B CF3 N, N, H d 61
B F3 B aN F3N OR C 62 Cl C ~. , C \ d (NN 1P LN\ I, ORC6 63 N
OH Ct 64AWOFB/BB8 OH Cl 65, F3 F3 OR Cd | 66 N OH C @PCT(0S022818YO N N
H d 68 F3 F3' oHd, 69 CHC\ , OH
102
82.8 802CH3 802CH3
| OH | ¢l :
S ot O
OH |
82.10 SOZCF3
L OH |
82.11 | CF3 '
i 0~
f OH
82.12 O O SO,C(CH4|
| OH |
82.30 o 1
sUeae
OH |
82.31 | F
| OH |
82.32 | \)<
°
OH |
OH ,
82.34 Hw)<
N‘
DYYR!
OH




OH Cl
N, |
Iy

WD 03/ 022835 PCT/ US02/ 28181 100 70" |

OH cl 72 N N~/ cl

jii)~, wodd2e83s 75, N,
Cl 78 HN, HN C

OH cl

PCT/ US02/ 28181 101 80 C

79

/1L N" \ N/" \ ORcl 71,
OHC' 73 F3, F3F3 F3 ORC 74 cl cl s
Cl Nvcl SH cl 76, , ch écrigsoeksigsi”C OH
1 a /| OHLJ / cl WD 03/022835
i iNOHC
103

82.35 NHSOZCF NHSQE
OH
82.36 CN CN’
O‘H : Cl
82.37 NCCN ’ NCCN
| OH : Cl l
82.38 | oA AN
. OH : C!
s eV
Ci
HsC OH HsC
82.40 | oca ocF
82.41
' CH%"
82 40 OCF, OCF,
OH Cl
8243 | FaCoi Cl | FsC N Al
NI = N2
OH Ci

PREPARATIVE EXAMPLE 83




81 OH/ C CF3 6110CF3 82 OR 0 F3CO OCF3 F3CO- OCF3 82.1 OHcl 82.2
cyocF3 CYC 0111-1cF3 OHcl 82.3 00 O~-CF QO OOHF FF 82.4 F3C F3C
0 OH O-F ®lo @3ro28835sF F 82.5 SCH3 SCH3 OH CI  82. 6 CF3 CF3 pCdABweESi1sOH Cl
82.7i1 /i OXFoy/ | ~F O F OF OHC W 03/022835 PCT/US02/ 28181 102

104
OH OAc

Ac0 (102 mg, 1.0 mmol) and TEA (303 mg, 3.0 mmol) were added under N, to
a stirred solution of bis(3-thienyl)methanol in anhydrous CH.Cl, (5 mL). The mixture
5 was stirred for 16 hrs, poured into saturated aqueous NaHCOs, and extracted with
CH2Clz (3 x 10 mL). The extracts were dried over Na,SOy, filtered, and the solvent
was evaporated. The residue was purified by flash chromatography using CH,Cl; to
give 70 mg (58 %) of a solid.

10 PREPARATIVE EXAMPLE 84
arauss 7\ I
STNS -—>
OH OAc

By essentially the same procedure set forth in Preparative Example 83, using

the bis(2-thienyl)methanol, the above compound was prepared.

A solution of the product from Preparative Example 26 (0.35 g, 0.95 mmol), 4-
20 ch!orobenzhydryl chloride (0.27 mL, 1.2 eq.), K2€0O3 (0.33 g, 2.5 eq.), and Kl (0.063 g,
40 mol %) in CH3CN (25 mL) was heated to reflux for 22 hours. The reaction mixture

was cooled, diluted with water, and extracted with CH,Cl,. The combined organics

15
PREPARATIVE EXAMPLE 85

were dried over Na;SQy, filtered, and concentrated. The crude product was purified



82.8 0(0SO2CH3 S2CH 3 OH Cf 82.9 SCF3 O(SCF3 OH C' S02CF3 82.10 S02CF3
OY-01 OHCv 82.11 CF3 CF3 OH C 82.12 / [/ SOG2' (CK OHC4 82.30 0 0 k

cyla lamwalos@ekss€l 82.31 1 v/ I F1 vi I, F OH C 8T13@500/2818k

O-,l~, oyaoyaOH G 82.33\ / OH\ cI]l OH OHC 82.34 HH oya O CYC

O OH C WD 03/022835 PCT/US02/28181 103 82.35 1 / | NHSO02CF oya NHSP5
105

by flash chromatography using a 60 : 40 hexanes : EtOAc mix as eluent (0.32 g, 59%
yield). LCMS: MH* = 568.

PREPARATIVE EXAMPLES 86-106.28L
5 By essentially the same procedure set forth in Preparative Example 85, using
the amines listed in Column 2 and the chlorides listed in Column 3, of Table 7 below,
the compounds in Table 7, Column 4 (CMPD) were prepared:

TABLE 7
Prep. | Column 2 | Column 3 Column 4 'CMPD |
Ex. | : ‘
86 | | = p LCMS:
L QD AT e
oSN | SN Yy MH" =
¢V e T
~o N J<
| P07
87 | K Cl




OHCl 82.36 CNCN OYO, 0O--ra OH &4 82.37 NCCNNC/ /| CNOH C4 82.38
cy, CY, al ; OHd 82.39 9ya OCF3 9yo' OCF3 H3C CH H3C CI 82.40 / OCF
OCF'  H3COW063/022830H H3C. ---10 A 82.41 / OCF3 OCF3 H3C Crod/#028893 82. 42
OCF3 OCF3 OH Cl 82.43 F3C Cl F3C C N N CH Cl, PREPARATIVE EXAVPLE 83
WD 03/ 022835 PCT/ US02/28181 104 S 0--- OYO OH CQAc Ac20 (102 ng, 1.0
nmmol ) and: TEA (303 ng, 3.0 mmol) were aﬁgﬁd under N2 to a, stirred

sol ution of bis(3-thienyl)nmethanol in anhydrous CH2CI2 (5 nlL). The m xture

5 was stirreg—fer—16-hrs;—pouyred-into-saturated agueous NaHCO3,_and
. [ 8" ] TP 1
extracted wg% | Nj o O ( P R O F FAB
: \/\/[N | 1 N - : - . MS:
i | O):Tg' Ch : Nj MH" = |

o~ "0

1
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\O/\/E:] 479
o |

92

: e O eS|
e
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N - 569

jsVey
eV e IacVenny«
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CH2Cl 2 (3 x 10 nL). The extracts were dried over Na2SO4, filtered, and the
sol vent was evaporated' . The residue was purified by flash chromatography
usi ng CH2®Id3t0283gi ve 70 ng (53 % of a solid. 10° PREPARATUTVESIEXSWSPLE 84
P'S, OH OAc By essentially the sane procedure set forth in Preparative
Exanpl e 83, using the bis(2-thienyl)nmethanol, the above conmpound' was

prepared. 15 PREPARATI VE EXAMPLE 85 H | / V1 + BOCNJ "BOC Cl NN
O O A solution of the product from Preparative Exanple 26 (0.35 g, 0.95
mTD| ) y 4' 26 Dh.\Jli)brCn ||_yd| _'I hhl nL' dn %D 07A m_, l 1 nq \ J(\gf‘vfc)g A\ = 33 i‘s,
2.5 eq.), |a KI (0.0 g, f{ N (25 m-) ma heated [ o Tef | bx
for 22 hoyrs. The r act jon ed, dify ed ter, and
extracted{w th he bk , mere\d{ied!ga- Na2S4,

Th@ crade pr oduc

filtered, fand cpr€entrjat ed. was pur I WD 03/ 0p2835
PCT/ US02/ 28181 | 105 lash chror@tography psing a 6 40 hexaneps : Et GAc
mx as elyent (0.32 g, 9% |yield). LCM5: ME = 568. PésPARATIVE EXAMPLES
86- 106. 28I. 5 By| essentfially|the sane procedufe se in Preparptive
Exanpl e 8%, usipg the nes listed in Colum 2 @and the chlorides|!listed
in Colum|3, of|Table 7rbel pw, : o)

94
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MH*
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t he conpound's in Table 7, Colum 4 (CWPD) were prepared: TABLE 7 Prep.

Colum 2 Colum 3' Colum 4 CWPD Ex. 86' N LCME:

o-~-0 Cl

O-jlO0O 92 NC\ [ |

CON- N\ =N\ MHO
WRBR28Es\ / O C --- NN O NOOBS88 NC | C @cresermsiko O N
J-0 0) WD 03/022835 PCT/US02/28181 106 89 NF F F loyo, F FAB M. O Cl
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03/ 022835 PCT/ US02/ 28181 108 96 Nc | C-- LCMS yO N 602 0 BOC BOC 97
NHFF Fwow@y®ss MH += N, GV N 570- O N OB OC N BORCTAES0bI2#4SE LCNE:
MHO _ ¢l N 570

110

102 H Br~

N ( |
‘ ‘ \ >~

Y |

- Cl
o j X

103 "LCMS: |

697

104 LCMS:
MH"

681




N

N

O
N~
O

I BOC N BOC WD 03/022835 PCT/US02/28181 109 99 NC LCvMs: "OMH + _
C N 590 ON O BOC B OC 100 N C | LaQvs: MH- LXNC: N 602 ON
BOC NwoB3022¢881 HB ,1 : Br LCVM5: J N N PCT/US02/28181

111
105 ) F3' RN ——
, | i
' cl
105 | [ |0 oo LCMS: |
1 ' | - 702
Cl j
" 4
BOC
- 105. H ‘ O._CH x O _CF3 LCMS:
B <
N ; \ i 632
' ‘ Cl | N
o >([ j"
N
o7y
r?!,
BOC
II\I:
BOG .
106 m C O C OH LCMS:
NieVsilhovealirs
N i
Cl N 584
0 )
N
N 0
BOC
N
BOC




Cl' N 647 OO ci
~yo B LCVE:
Br OCF3 LWidB13/022435 |

Br / N/ Br Fs S

J 1~

BOC N BOC WO 03/022835 PCT/ US02/ 28181 110 102 N B/

M
I

J NN
\N M H,

Cl N 613
Nc CC 697 O N,

112

IN, O BOCis
OIN

BOC 103 N Br CF
BOT /00286181 104 H,

106.

H
1] N]
| o

N

Boc
H
L)
: ' N '
| | o~ |

106.

Cl
o
Boc
106. H CF3
4 >([Nj \O g
N CFs
‘ 9] ‘ o] ]
j\/O\IBOC
N , ‘
‘ Boe :
1‘06. “ O O o><F
o F




| ~ M# NOC N681 OJ N NO BOC BOC WO 03/022835 PCT/US02/ 28181 111
- - 105HF3 7N NCI N O0) N O IN BOCN BOC 105. HF3C L I OC F3CO
OCF3, LCM®Oo @/oetgss N 702 N C ON O N BCC N PCT/US02/28181

113

1 06. H ‘ SOch;; SOZCH:«;
e
| : N | |

106.

106.
10




BOC 105. H OTC cya OCF3 LCMs: 2 cya MH+_ 632 CPNON O NBOCCN BCC
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5 PREPARATIVE EXAMPLE 106.28M

OCF,

5

OCF3
2

By essentially the same procedure set forth in Preparative Example 21, only

N

.BOC
N

<
gu

O

10 substituting the product from Preparative Example 106.28K, the above compound was
prepared (54% yield). LCMS: MH"=604.

PREPARATIVE EXAMPLES 106.29 AND 106.30
By essentially the same procedure set forth in Preparative Example 55.11, only

15 substituﬁng\ compound prepared in Preparative Example 106.28 and the iodide in
_‘Column 2 of Table 7.1, the compounds in Column 3 of Table 7.1 (CMPD) were
prepared:
TABLE 7.1

Prep. | Column 2 Column 3 CMPD
EXx

106.20 | Ethyl iodide | o~ |LCMS:
‘\”O MH*=578
| N]
>([N
O i

BOC
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N BOC 106. H/ O4 OY-01 OH LCvs: 28 \1 MH#= 550 NC, N ON NO11
BOC N BOC WO 03/022835 PCT/ US02/28181 119 106. HH H LCMS: N 28A N Y-~ i

i N
LCVS:

MH+=w@o32833 N CI N N~ N O BOC N BOC 106. H NHe@/WVSoak$i18NHSO02CF3
28B M= 681.
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106.30 | Isopropyl , O’\( LCMS:MH" |
| jodide ' :=592

Boc BOC
The above compounds were prepared by the separation of the diastereomers
of the product from Preparative Example 92:
Preparative Example 107 (first eluting isomer-1). LCMS: MH" = 569.
10 Preparative Example 108 (second eluting isomer-2): LCMS: MH" = 560.
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N O BOC NwaB3022835 PCT/US02/28181
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PREPARATIVE EXAMPLE 109 and

5 B
The above compounds were prepared by the separation of the diastereomers
of the product from Preparative Example 93 by flash Chromatography usmg a10%
hexanes in EtOAc solution as eluent:
10

Preparative Example 109 (first eluting isomer-1): LCMS: MH* = 603.
Preparative Example 110 (second eluting isomer-2): LCMS: MH* = 603.

PREPARATIVE EXAMPLE 111 and 112

i .
% BOC BOC

15



WD 03/ 022835 PCT/ US02/28181 120 106. H LCMs: 28E NMH= NJ i \ 604 OCl
klj- mg BOC N BOC 106. H OCF3 OCF3 LCMs: 28F N M= 646 N cl o H3 H3C
N

BOBAN3/B@35 106. H, E3CO a LCVB: 28G\ | Mi+= N aga/usddesisi-, O C
Ol-~CH3 0 > N N O BOC N BOC o
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The above compounds were prepared through the separation of diastereomers
of the product from Preparative Example 101 using preparative HPLC with a
5  CHIRALPAK AD column using a 95 : 5 hexanes : IPA with 0.2% DEA as eluent:
Preparative Example 111 (first eluting isomer-1): LCMS: MH" = 647.
Preparative Example 112 (second eluting isomer-2): LCMS: MH" = 647.

PREPARATIVE EXAMPLE 113 and 114

|
10 BOC BOC BOC

The above compounds were prepared through the separation of diastereomers
of the product from Preparative Example 102 by preparative HPLC with a
CHIRALPAK AD column using a 95 : 5 hexanes : IPA with 0.2% DEA as eluent:
15 Preparative Example 113 (first eluting isomer-1): LCMS: MH" = 613.
Preparative Example 114 (second eluting isomer-2): LCMS: MH" = 613.
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PREPARATIVE EXAMPLE 115 and 116

B = CF3 B = CFs B bz } CF3

x> l > l 1 >~ l 2
N N '

5 5 5

>g \ —_— >([ , and >rE
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I

BOC
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BOC BOC
5 The above compounds were prepared through the separation of diastereomers

of the product from Preparative Example 103 by preparative HPLC with a ~

CHIRALPAK AD column using a 95 : 5 hexanes : IPA with 0.2% DEA as eluent:
Preparative Example 115 (first eluting isomer-1): LCMS: MH* = 697.
Preparative Example 116 (second eluting isomer-2): LCMS: MH" = 697.

10
PREPARATIVE EXAMPLE 117 and 118
" BR_ | - | Fs BR_ | Fs
\N \N 1l O \N 2
) b b
>r[N —_— >([N and >([N
O O O
y y )
BOC BOC BOC

The above compounds were prepared through the separation of diastereomers
15 of the product from Preparative Example 104 by preparative HPLC with a
CHIRALPAK AD column using a 95 : 5 hexanes : IPA with 0.2% DEA as eluent:
Preparative Example 117 (first eluting isomer-1): LCMS: MH* = 681.
Preparative Example 118 (second eluting isomer-2): LCMS: MH" = 681.



106. H OCF3 OCF3 LCMs: 28K Noc MH#= N 379 HC 4NN 106. HF3 a d F3C
/ C LCMs: 28L Ni Nom) ~~. M= 637 C NON ON BOC N BOC W 03/022835
PCT/ USO2/ @@l@b228822 5 PREPARATI VE EXAMPLE 106. 28M F3 OCFP@@sdpas®ya N
JBOC O By essentially the sane procedure set forth in Preparative Exanple
21, only 10 substituting the product from Preparative Exanple 106. 28K, the
above conpound' was prepared (54%vyield 7LCI\/IS: MH+=604. PREPARATI VE
EXAMPLES 106.29 AND 106. 30 By essentiall y"the sanme procedure set forth in
Preparative Exanple 55.11, only 15 substituting, compound prepared in
Preparative Exanple 106.28 and the iodide in Colum 2 of Table 7.1, the

conpounds in Colum, 3 of FREPARARHVENRBMMEES 19 AND 120

F3 = Fa Z F3 Z
N\I‘ N\l 1 N
) b
Y Y
N A
BOC BOC
5 The above compounds were prepared through the separation of diastereomers

of the product from Preparative Example 105 by preparative HPLC withra- - -
CHIRALPAK AD column using a 95 : 5 hexanes : IPA with 0.2% DEA as eluent:
Preparative Example 119 (first eluting isomer-1): LCMS: MH" = 603.
Preparative Example 120 (second eluting isomer-2): LCMS: MH* = 603.
10
PREPARATIVE EXAMPLE 124

2
Y T (Y e
A T

The product from Preparative Example 91 (0.28 g, 0.58 mmol) was stirred at

15 room temperature in 4M HCI in dioxane for 1 hour. The resulting solution was

concentrated under reduced pressure and used without further purification.

PREPARATIVE EXAMPLES 125-130
By essentially the same procedure set forth in Preparative Example 124, using

20 the compounds shown in Table 9, Column 2, the compounds in Table 9, Column 3

were prepared:



prepared: TABLE 7.1 Prep . Colum 2 Columm 3 CWPD Ex. 106.29 Ethyl i odide
O LCMS: a MH=578 N N ON BOC WO 03/022835 PCT/ US02/28181 123 106. 30
| sopropyl wO w@eB3bH iodide | =592 N N ON BOC 5 PREAARWNILE1EXAMPLE
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128
TABLE 9
Prep. Ex. | Column 2 Column 3
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The above conpounds were prepared by the separation of the diastereoners
of the product from Preparative Exanple 92: Preparative Exanple 107 (first
el uting i sanwro24ges LCMS: M+ = 569. 10 Preparative Exanpl ecid@&ogresond
eluting isoner-2): LCMS: M+ = 569. WO 03/022835 PCT/ US02/ 28181 124
PREPARATI VE EXAMPLE 109 and CI C C nN, CI C1L VI V' I 2 NNN N N
"Y-1 and, OOO NN IN 5 110 BOC BOC B The above conpounds were
prepared by the separation of the diastereoners of the product from
Preparative Exanple 93 by flash chromatography using a 10% hexanes in

Et OAc solution as eluent: 1G Preparative Exanple 109 (first eluting

I soner-1): LCVS: M+ = 603. Preparative Exanple 110 (second el uting

i somer-2): LCMVS: -MHQ-=-603.  PREPARATIVE EXAMPILE 111 and 112 B-Cl B Cl Br,

/" NN NNand N 429 FF F\l I\F
L)

O)\O "

T ‘ CC. Cc,

L) e |

N
H

S PREPARATIVE EXAMPLE 134

A solution of the product from Preparative Example 57 (2.13 g, 3.52 mmoal), the
product from Preparative Example 6 (1.0 g, 3.52 mmol) and Nal (0.23 g, 20 mol%) in
10 CH3CN (50 mL) was heated to reflux overnight. The reaction mixture was cooled to
room temperature, quenched by the addition of saturated NaHCO; , and extracted
with CH2Cl, . The combined organics were dried over Na,SQy, filtered, and
concentrated. The crude product was purified by flash chromatography using a 5%

(10% NH4OH) in MeOH in CHClI, solution as eluent to afford a solid (1.8 g, 64%
15 vyield). LCMS: MH* = 363. ’




N, B OC BOC BOC 15 WO 03/022835 PCT/ US02/28181 125 The above conpounds

were prepared through the separation of diastereoners

of the product from

Prepar at i wo &oapgsbe 101 using preparative HPLC with a 5 CHICRAISOAKSID col umm

using a 95: 5 h
111 (first elut
(second! elutin
114 Br / | [/ 1

exanes :
ing isoner-1):
g isoner-2):

B\ 1 1, B\

|PA with 0.2% DEA as el uent:
LCMS: M+ =

647.

Preparative Exanpl e
Preparative Exanple 112
LCVS: M+ 3 7. PREPARATI VE EXAMPLE 113 and
~NNN NN NNand N O NI,!

N 10

BOC BOC BOC The above conpounds were prepared through the separation of
of the product from Preparative Exanple 102 by preparative

di ast er eoners

HPLC with a CH RALPAK AD col umm using a 95, :
15 Preparative_Exanpl e
Preparative Exanpl
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as eluent:
613.
WO 03/ 022835
CF3 B rN CF3

E |rl§t

5 hexanes : IPA with 0.2% DEA
gl tin 4i oner-1): LCVS: M+ =
} 2y, LCMS: M+ = 613.

5 the chlorides as shown in Column 2 of Table 10, and the amines as shown in column
3 of Table 10, the products in Column 4 of Table 10 (CMPD), were prepared:

TABLE 10
 Prep. Column 2 Column 3 Column 4 | CMPD
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T 0 S
- ' Nel
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s
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and O0 0 BOC BOC BOC 5 The above conpounds were prepared through the
separation of diastereoners of the product from Preparative Exanple 103 by
preparati w® i@Re33ni th a CH RALPAK AD col umm using a 95: Pdmusnesisi | PA
with 0.2% DEA as eluent: Preparative Exanple 115 (first eluting
isomer-1):. LCMS: M+ = 697. Preparative Exanple 116 (second el uting
isomer-2): LCVMB: M+ = 697. 10 PREPARATBME EXAMPLE 117 and 118 B ~ F3 B F3
BF3 NNN2NNN 'Y NNand N OO N N N BOC BOC BOC The above
conpounds were prepared through the separation of diastereoners 15 of the
product from Preparative Exanple 104 by preparative HPLC with a CH RALPAK

AD colum using a 95: 5 hexanes : IPAwith 0.2% DEA as el uent: Preparative
Exanpl e 117 (first eluting IsorT'EL- ) LCMS M+ = 681. Preparative Exanple
118 (second el 39| rgB 06: 6§18 3/0 ‘ FCTLOMHJ 28181
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NN N N > Nand N

prepared through the separation of diastereoners of the product from
Pr epar at i w® &wamgbe- 105- by preparative HPLC-wi t h-a CHI RAIHeAKUSAR 2818l um

using a 95: 5 hexanes :
119 (first eluting isomer7l):
(second eluting isoner-2):

|PA with 0.2% DEA as el uent:
LCVMS: M+
LCMVS: M+

RE

603.

10 PREPARATI VE EXAMPLE 124

0 OONNN BOC BOC BOC- 5 The above conpounds were

Preparative Exanpl e
Preparative Exanple 120

NIl N ) 2HC N H O O The product fro eparative Exanple 91 (0.28 g,
0.58 nmol ) was—stitre aturein AM HCL in dioxane for 1
hour. The fdé@itq | ~-Cleoncenty at d LiM8: M F3ééd pressure ahd
used without furty : PREP RATI VE EXAMPLES 125- 130 By
essentially the sg Preparative Exanp| e 124, us|ng
20 the corrpounds shown i n Glabl e 9, mﬂZ 't he conmpounds in| Table 9,
Colum 3 were prepared: WO 03/ 022335 PCT/ USJZ/ 28181 128 TABLE 9 Prep. | EX.
Col um 2 Colummn3L125- ¢cicl
PREPARATIVE EXAMPLES 145 AND 146
_ |
N
N ——
. H
5 The products were prepared by separation of the mixture of diastereomers of |

the product from Prepara’uve Example 138 by flash chromatography using a 5% (10%
NH;OH in MeOH) in CH,Cl, as eluent:
Preparative Example 145 (first eluting isomer—1): LCMS: MH™ = 330.
Preparative Example 146 (second eluting isomer-2): LCMS: MH" = 330.
10 E
PREPARATIVE EXAMPLE 149

o

To a solution of anhydride (1.5 g, 5.85 mmol) in THF (10 mL) at —10 °C was
added MeMgBr (5.85 mL, 1.0 M in THF, 3.0 eq.). The resulting solution was stirred
one hour at —10 °C, warmed to room temperature and stirred one hour. The reaction

STEP A:
I|BOC
N

&

Z—L'IJ

O

15

mixture was quenched by the addition of saturated NH,Cl and extracted with CH.Cla.
The combined organics were dried over Na,SQy, filtered, and concentrated under
reduced pressure. The crude product was purified by flash chromatography using a

20 10% MeOH in CHyCI, solution as eluent (0.20 g, 14% vyield). LCMS: MH" = 245,
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2 HCl N w~@op2dds 5 WD 03/ 022835 PCT/ US02/ 28181 129 129 Wewudo2Bsis1

133

STEP B:

el
oA T 0

The product from Preparative Example 149, Step A was stirred at room

Iz

temperature in 4 M HCl in dioxane (4.0 mL) for 10 minutes and the reaction mixture
was concentrated under reduced pressure. The residue was dissolved in CHzCN (10
mL) and the product from-Preparative Example 30 (0.24 g, 1.2 eq.), K2CO3 (091 ¢g; 8 -
10  eq.), and Ki (0.054 g, 40 mol%) added. The resulting solution was heated to reflux
overnight. The reaction mixture was cooled to room temperature, dilute with water
and extracted with CH-Cl,. The combined organics were dried over Na,SOy, filtered,
and cbncéffated under reduced pressure. The crude product was purified by flash
chromatography uing a 10% (10% NH4OH in MeOH) in CHxCl2 as eluent (0.20 g, 65%
15 yield). LCMS: MH" = 379.

PREPARATIVE EXAMPLE 150

T o

20 The product from Preparative Example 134 (0.5 g, 1.2 eq.), N-Boc-4-
piperadineacetic acid (0.28 g, 1.14 mmol), DEC (0.28 g, 1.3 eq.), HOBt (0.20 g, 1.3
eq.), and NMM (90.31 mL, 2.5 eq.) were stirred at room temperature in CH,Cl, for 3

days. The reaction mixture was poured into saturated NaHCO; and extracted with
CHoCl,. The combined organics were dried over NaxSOs, filtered, and concetrated.
25



NN .2 HJ Ol-kOH 130 C/ Cl1 C/ / A N Nj (J2HJd NN H O -0
5 PREPARATI VE EXAMPLE 134 CCl HCk~ol + N N 4C HN) H A solution of
t he produwo d3roaza3Pr epar ati ve Exanple 57 (2.13 g, 3.52 muolPGT/tsee/28y81 oduct
from Preparative Exanple 6 (1.0 g, 3.52 mmol) and Nal (0.23 g, 20 nol% in
10 CH3CN (50 m -) was heated to reflux overnight. The reaction m xture was
cooled to roomtenperature, quenched bys4he addition of saturated NaHCC3 ,
and extracted wth CH2Cl 2. The conbi ned organics were dried over Na2SO4,
filtered, and concentrated. The crude product was purified by flash

chr omat ography using a 5% (10% NH4OH) in MeOH in CHZCI 2 solution as el uent
to afford a solid (1.8 g, 64% 15 yield). LCMS: M+ = 363. WO 03/022835

PCT/ US02/ 28181 _ 130 PREPARATI VE EXAVPLES 135- 144. 10 By essentially the sane
procedure set flbPtaUde prodysimeas pifiscibyflash giromatpgpphy using 8% 1(10%s as

shown i n (| 10 irPMIOHPR! GG, R WUl RISt RNSMY, 8555 ML ems: My

5 =588.
PREPARATIVE EXAMPLES 151-172
By essentially the same procedure set forth in Preparative Example 150, using

the compounds as shown in Column 2 of Table 11, the products in Column 3 of Table
11, were prepared:

10 TABLE 11

Prep. Ex. Column 2 : Column 3 : CMPD

. «/[;\] 2Hel )

152 | — LoMms: |

| (jYQ | MH*=537
Jm e
N g
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3 of Table 10,

the products in Colum 4 of Table 10,

(CWPD) ,

TABLE 10, Prep. Colum 2 Colum 3 Colum 4 CWD Ex 135 1| H
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e
H
O
i
BOC




4N) H WD 03/022835 PCT/ US02/28181 132 144.10 Cf G H LCVMs: MHE377 C 1 N
H PREPARATI VE EXAMPLES 145 AND 146 i nd i C i \I 1\R,12 NN N and N,
N--~ 4 Wodvo2dss HH H5 The products were prepared by mAapesiakgen of the
m xture of diastereoners of the product from Preparative Exanple 138 by
flash chromat ography using a 5% (10% NH4OH in MeOH) in CH2Cl 2 as el uent:
Preparative Exanple 145 (first eluting islﬁzer-l): LCMS: M+ = 330.
Preparative Exanple 146 (second' eluting oner-2): LCMs: M+ 330. 10,
PREPARATI VE—EXAMPLE149 - STEP-A-— BOC. BOC N -- r" \\ HOH OOQ To a

sol ution of anmydride (1 g

l )| i FiNEAR (10t {10 EGMS:
- MH" =556

g

O.

- 160 LCMS:
MH" = 633
; 161 LCMS:

MH" = 588




15 added MeMgBr (5.85 nL, 1.0 Min THF, 3.0 eq.). The resulting solution
was stirred one hour at -10 C, warnmed to roomtenperature and stirred one
hour. Thewoedok2s3s mi xture was quenched by the additi on dicTsesoonsised NHACI
and' extracted with CH2Cl 2. The conbi ned organics were dried over Na2SO4,
filtered, and concentrated under reduced pressure. The crude product was
purified by flash chronmat ography usi ng a % 10% MeOH in CH2ClI 2 sol ution as
el uent (0.20 g, 14% vyield). LCVE: M 2 WO 03/ 022835 PCT/ US02/ 28181
133 STEP aoctmo——F—I N> N__HOH>C HOH 5 The praoduct from

Preparativ - Exg?%l e |149, rrpercht urABMS M HCI

in dioxane|(4.0 mL) {for ‘-'l and the r i & it ur e V\ml j
concentrat ed under rneduced S . The residue s di ssol yved"i _Cﬁ%%l\l 10
m) and the product {from Preparative- Exanple 30 (824 g, 1.2 eq.), K2CO8|

(0.91 g, 10 eq.), and KI {(0.P54 g, 40 mol % 3 d. The resulting
solution was heated|to refl uxN“overni ght. The reagtion m xture was cool ed
to roomtenperature, dilute wth water |and extrakbted with CH2Cl 2. The
conmbi ned ofganics were dried over Na2SO4, filtePed)y and coneetrated under
reduced' pressure. The crude product was purified flash {chromat ography

uing a 10%(10%NH40—|' in MOH) in CH 2012 as elupnt [(0.20 g, 65% 15
yield). LCM5: M+ =|379,. PREPARATI VE EXAMPLE 150 y :

, BOC
163 FABMS:
| MH" = 546
BOC
164 2 ~C | Lcms:
St O MH" = 555
, Nj
N
A




AN N )
eq.),
eq.),

HOBWQ( 3/02883g,
roomtenperature in CH2Cl 2 for 3 days.

1.3 eq.),

N- Boc- 4- pi peradi neacetic acid (0.28 g, 1.14 nmol),
and NW (90.31 niL, 2.5 eq.)pomeum228i8ured at
The reaction m xture was poured

DEC (0.28 g, 1.

into saturated NaHCO3 and extracted with CH2ClI 2. The conbi ned organics
25 WO 03/ 022835

were dried

using a 5%
g, 85%yielld

essential ly the sand pr @
t he compounds as shgwn i N Colfunm;

of Table

over

0/

Na2SO4,

filtered,

ANLAOYL N

and cory trated.
PCT/ US02/ 28181 134 The crude product vvas%§

PO —i-n r‘l_l’)CI’);ac el uent t

ovield a salid (0

XN, BOC O 20 The product from Preparative Exanple 134 (0.5 g, 1.2

3

urified by flash chromat ography

( J.U,{%

11, were prepared: N
151 CCL Cl--- NN |J Zlflf[ |

N ANG. by I I | IVL/\JIT

ed e

forth m{’rgr
2 of Table N1'7
TABLE 11 Prep.
ON H

Col um 2
LCMVE: +

172 LgyMS:

e Exarfpl JOPRTIIN
€ produgts |I_ﬁsch§

Col um 3 CVPD

171 C O _Cl C i LCMS:
‘ O MH' =604 |
Nj Nj ’
[
BOC |
172 , ‘ - LCMS: |
| | O O MH+ = 520

1g:

PREPARATIVE EXAMPLE 172.10

HO

Y[ j N
N
N BOC

CO,H

—_—

)

\(S\'\J/\)\I/BOC
O
OH



MAN- 537 NN\ r ~. 2HJO \ ~1 ONM BOC W 03/022835 PCT/ US02/ 28181

135 153 d , , - L.Cvs: N MHB71 NN 2 HO N ON H BOC 1,54 C , F
C , , - WhB¥B2283M H+ = 602 N "~/ ~~l'"e ~; .2 HO H N @diyusoeexisi155 F F
F~ FFABMS MH+ =570 NN2 HO -,,~~ HN

140

By essentially the same procedure set forth in Preparative Example 150, only
substituting the compounds prepared in Preparative Example 144 (0.16 g, 0.55 mmol)
and Preparative Example 18.11 (0.17 g, 1.2 eq.), the above compound was prepared

5 (0.1 g, 31% yield). LCMS: MH"=536.

PREPARATIVE EXAMPLES 173 and 174
By essentially the same procedure set forth in Preparative Example 19, using

the compounds shown in Table 12, Column 2, the products shown in Table 12,
10 Column 3 (CMPD) were prepared.
TABLE 12
' Prep. Ex. Column 2 Column 3 CMPD

" i

174 - C Cl C L LCMS:
‘ ‘ O MH* = 574

1
BOC

PREPARATIVE EXAMPLE 175 AND 176




BOC WO 03/ 022835 PCT/ US02/28181 136 156 C (~, | d' LCMs: MO = 574 N
2 HO X NHBOC 157 LCMS: MH+ =554 NI 4N); N HON BOC 158 CN O,

N LCVE: MmMor3m022835 4N N H 4. Ol BOG PCT/US02/28181
141
| |
Q" QL0
N] Nj Nj
%N —_ >([N and >g
5 |

N N N
BOC BOC BOC

The product from Preparative Example 85 was separated into individual

diastereomers by preparative HPLC with a ChiralPak AD column using a 95 : 5
9  hexanes: IPA mix with 0.2% DEA as eluent. Following elution of isomer 1, the eluent

was adjusted to a 90 : 10 hexanes : IPA mix with 0.2% DEA for the elution of isomer
2.

Preparative Example 175 (first eluting isomer-1): LCMS: MH" = 568.

Preparative Example 176 (second eluting isomer-2): LCMS: MH™ = 568.

10
PREPARATIVE EXAMPLE 177 AND 178

oc;x:3 O | O OCFs O 2 O OCF;
% N] >((N]

|
BOC

A

3
3

The product from Preparative Example 94 was separated into individual
15 diastereomers using a ChiralPak AD column using a 95 : 5 hexanes : IPA mix with
0.2% DEA as eluent. Following elution of isomer 1, the eluent was adjusted to a 90 :
10 IPA mix with 0.2% DEA for the elution of isomer 2. .
Preparative Example 177 (first eluting isomer-1): LCMS: MH* = 618.



WO 03/ 022835 PCT/US02/28181 137 159 FF F/~ F LCMS: MH + =556 N N 4H
0. BOC 160, BI BLCMS: NN MH =633 NNN H. N BOC 161 d C
LCVS:  MHa@Bo3/obkdss H O BOC WO 03/ 022835 PCT/ US02/ 28181 13®ThGsd20818H |

H,

FARMS: M+ = 493 NN
142

Preparative Example 178 (second eluting isomer-2): LCMS: MH" = 618.

PREPARATIVE EXAMPLE 179 AND 180

QUSRS

N

N
O
4
w

Z

1 213 )
0]
) ) y
BOC BOC BOC
5 The product from Preparative Example 95 was separated into individual

diastereomers using a ChiralPak AD column using a 95 : 5 hexanes : IPA mix with
0.2% DEA as eluent: .
Preparative Example 179 (first eluting isomer): LCMS: MH*=603, mp=69-74°C.
Preparative Example 180 (second eluting isomer):LCMS:MH"=603; mp=74-
10  79°C.

- PREPARATIVE EXAMPLES 180.1 and 180.2

8020H3 O O 8020H3 O O SOZCH3
O ‘ 1 2

N

B —————

Ao o Ao

15 Isomer 1 Isomer 2 -

The product from Preparative Example 106.6 was separated into the two
individual diastereomers shown here. Chromatography on a Chiralpak AD column
20  using a 95:5 hexanes:IPA mix with 0.2% DEA as eluent afforded Preparative Example
180.1 (first eluting isomer) as a white solid and Preparatlve Example 180.2 (second
eluting isomer) as a white solid.

I
C
I



HOBOG 163 G, , 4 G 4d FABMs: 10, ~~~~~ MH+=546 N NN N H O BOG

164 LCMS: | | MHO = 555 N H O BOC WO 03/022835 PCT/ US02/28181 139 165 LC
, , M5 woBHgdss 21 MHONN N N N, O N BOC 171" CH@GMS02R818L f | M
= 604
143

PREPARATIVE EXAMPLE 180.3 and 180.4

4 0!74 ' ’  and ' ’
D A % e w

o)

Isomer 1 Isomer 2

5 The product from Preparative Example 106.1 was separated into the two
individual diastereomers shown above. Chromatography on a Chiralpak AD column
using a 98:2 hexanes:|PA mix with 0.2% DEA as eluent afforded Preparative Example
180.3 (first eluting isomer) = Isomer 1 and Preparative Example 180.4 (second eluting

isomer) = Isomer 2.

10
PREPARATIVE EXAMPLES 180.5 and 180.6
' CFs CF3 CF,
Qo” 0" Q.0
Nj Nj and /Nj
\(S\/O\]Boc \(S\/O\]Boc wBOC
0] . O 0
Isomer 1 Isomer 2
15

The product from Preparative Example 106.9 was separated into the two
individual diastereomers shown above. Chromatography on a Chiralpak AD column
using a 95:5 hexanes:IPA mix with 0.2% DEA as eluent afforded Preparative Example
180.5 (first eluting isomer) = Isomer 1 and Preparative Example 180.6 (second eluting

20  isomer) = Isomer 2.

PREPARATIVE EXAMPLE 180.7 and 180.8




NN, N HOHHO. NO"' I. BOC 172 LCMs: OYOMH=520 N N 4N)' N H O BCC
PREPARATI VE EXAMPLE 172.10 CYO CO2H HO CYO 4N~ + N11 N .BOC N H BOC N
O OH WO 08/0032833s5 PCT/ US02/ 28181 140 By essentially the sameuprogBdure set
forth in Preparative Exanple 150, only substituting the conpounds. .. .. ..
prepared’ in Preparative Exanple 144 (0.16 g, 0.55 nmol) and Preparative
Exanpl e 18.11 (0.17 g, 1.2 eq.), the abowyggonpound was prepared 5 (0.11
g, 31 %yield). LCVS: MH=536.

. ' _SO,CF; SOzCF3 SOZCFa
7(0513/@5_* 7{;}/@5 7(051\]/@3

Isomer 1 Isomer 2

The'product from Preparative Example 106.8 was separated into the two
5  individual diastereomers shown above. Chromotography on a Chiralpak AD column
using a 90:10 hexanes:IPA mix with 0.2% DEA as eluent afforded Preparative
Example 180.7 (first eluting isomer) = Isomer 1 and Preparative Example 180.8

(second eluting isomer) = Isomer 2.

10 PREPARATIVE EXAMPLES 180.9 and 180.10

‘\’J,‘/SOzc(CHg ‘\’/‘/302C(CH3)3 ‘\’/‘/8020(CH3;3
7([ NBoc XB\/O\IBOC 7(5\/0\18%

isomer 1 Isomer 2

15 The product from Preparative Example 106.12 was separated into the two
individual diastereomers shown above. Chromatography on a Chiralpak AD column
using a 85:15 hexanes:IPA mix with 0.2% DEA as eluent afforded Preparative
Example 180.9 (first eluting isomer) = Isomer 1, and Preparative Example 180.10
(second eluting isomer) = Isomer 2.

20

PREPARATIVE EXAMPLES 180.10A-180.39

By essentially the same procedure set forth in Preparative Example 180, only
substituting the diastereomeric mixture from the Preparative Example indicated in
25  Column 2 of Table 12.1 and substituting the eluting solvent in Column 3 of Table
12.1, the compounds in Column 4 of Table 12.1 (CMPD) were prepared:



PREPARATI VE EXAMPLES 173 and 174 By essentially the sane procedure set
forth in Preparative Exanple 19, using the conpounds shown in Table 12,

Col um 2, wiahes/opzssduct s shown in Table 12, 10 Colum 3 ( CVROT/vSResisl epar ed.
TABLE 12 Prep. Ex. Colum 2 Colum 3 CVMWD 173 C, CIl C, LCVMs: MH=574 N
NH OON OBOC 174 CC4 C1 LCGvs: MK =574 ""CNN H OBCC

PREPARATI VE EXAMPLE 175 AND 176 WO 03/ 033835 PCT/ US02/28181 141 1 z~-"

Qz~Sly2 OYlL::)""CO/G NNN N>4N~and N ON NN BOC BOC BOC

TABLE 12.1
Prep. | Column 2 | Column 3 Column 4 CMPD
EX.
180.10| 106.16 [95:5 hex: E LCMS:
A IPA with O-_-CF3 MH"=650
tileUe
DEA
b
>([~
o
N
BOC
(first eluting isomer)
180.11| 106.16 F LCMS:
Z O._-CF3 MH*=650
X 2
b
>([N
o
\
BOC
_(second eluting isomer)
180.12| 106.17 |97 : 3 hex OCH,CH3 LCMS:
- IPA with o _F MH*=644
i QLY
DEA
)
Y[“
O
N
BOC
(first eluting isomer)




The product from Preparative Exanple 85 was separated into individual
di astereoners by preparative HPLC with a Chiral Pak AD column using a 95 : 5

5 hexaneswd @3A2e838 with 0. 2% DEA as el uent.

Fol | owi ng el utraaMuseb/28BONEY

1,

the eluent was adjusted to a 90 : 10 hexanes : IPA mx with 0.2% DEA for
t he el ution of isonmer 2. Preparative Exanple 175 (first eluting isomer-1):
LCMS: M+ = 568. Preparative Exanple 17@&6(second el uting isoner-2): LCVS:
Mt = 568. 10 PREPARATI VE EXAMPLE 177 AND 178 OCF3 CF3 OCFS \ I \ U A
V120 N N 86 14 108, i BOC BOC Rm gHgduct eparative
Exanpl e 94 wap separated intjo individual 15 diasfergo s u | _@%:h r al Pak
AD colum usipng a 9% : 5 hexlanes : | PA D)&A ‘rl‘n
Fol | owi ng el ufion of isomer {1, the elue sterdtoa90: | PA
mx with 0.2%DEA for the eljution of |[isomer ¥. . Preparatile Exarrple 177
(first eluting isongr-1): LAVS: M+ £ 618. 03/ 022835 PCT/ US02/ 28181 142
Preparative Exanple|178 (seciond eluting isdnert2): LCMS: M+ = 618.
PREPARATI VE EXAMPLE|179 AND {180 OYODO, ¢ RS F3 \ 1\ | I 22 NNN N
and ; N)
O
N
BOC
(second eluting isomer)
180.14| 106.18 |97 : 3 hex F LCMS:
: IPA with O MH*=610
0.1% O 1 T
DEA
N
N
0]
N
BOC
(first eluting isomer)
180.15| 106.18 F LCMS:
0\[/ MH"=610
A
N
N
0)
N
BOC
(second eluting isomer)




OO NNN BOC BOC BOC 5 The product from Preparative Exanple 95 was

di astereoners using a Chiral Pak AD col um usi ng

Pr eparatrusoe2808anpl e
Preparative Exanpl e

separated into individual
5 Wexaness3s | PA mx with 0.2% DEA as el uent:
LCVS: MH#=603, np=69- 74C.

a 95 :

179 (first eluting isomer):

180 (second eluting isoner):LCMS: MH#=603; np=74 10 79C. PREPARATI VE
EXAMPLES 180.1 and 180.2 SQ2CH3 OY10, SO3@iH3 OY201 SO2CH3 N N and N N

JNBoc N NBoc /N NBoc O OO 15 Isonmer 1 Isonmer 2 The product from
Preparative Expign.e6] 06091\@38@6@5@ dTTto thgetwo iuui v"‘ 5
di ast ereoners shown here. rg aphy on a Chi r@ pa ;\%-1 usi ng
a 95:5 hexanes| | PA mix w t h G ?&%{ as Pre 'é’tTQ/%? Exarrpl e
180.1 (first elutingjisoner) te A Preparatlve Exanp 180. 2
(second elutijng isomer) as e splid. WD 037022835 PCI/ US02/ 28181 143
PREPARATI VE EXAMPLE 180. 3 and 180 4 QypP- 110 P(O. (OFF|NO~F Np F
and 4 N OF N[NBoc NBoc N NBac O O (Q ;PE 1 | somer 2
N
BOC
(first eluting isomer)
180.17 | 106.19 LCMS:
0\/A MH*=622
e
)
Y
0]
N
BOC
(second eluting isomer)
180.18| 106.20 |97:3 he;x: LCMS:
IPA with MH*=673
0.2% f\ll N\
e Ueh
1
b
l
O
N
BOC
(first eluting isomer)




5 The product from Preparative Exanple 106.1 was separated into the two
Chr omat ogr aphy on a Chiral pak AD

i ndi vi dual
col um
Preparative Exanpl e

Preparative Exanple 180.4 (second el uting
PREPARATI VE EXAMPLES 180.5 and 180.6 / Cgzg/ / CF3 CF3 OY, y2 NN and , N

di ast ereoners shown above.
usionip/a2838: 2 hexanes: I PA mx with 0.2% DEA as el uantr/esokosded
180.3 (first eluting isoner)

| somer
| soner

i soner)

1 and
2. 10

N NBoc NNBoc 4N) NBoO O O Isomer 1 Isomer 2 15 The product from

Preparative EX ] separatet—into—the—two—ipdiv-eyal——
di ast ereoners 9ab 9 '.2 Chr omat ogr aphy on a Chiral p AD 031% using a
95:5 hexanes:IPA mxi{with 0.2% DEA as|eluent afford repard\ﬂHvTaB@(arrpl e
180.5 (first elutingjisoner) |[= Isomer|{1 and Preparat Exanpl e 180. 6
(second elutin 20 ifsomer) 3 lsoner P. B \RAANVE"EXAMPLE 180. 7 and 180. 8
WD 03/ 022835 PCT/ US02/ 28181 (144 S02CF3 ‘ SQ2CF3 S U I W I A W
\' I 2\ NNand NN NBoc N\v/[INBoc N NBoc ~>p @ O soner | lisoner 2 The
product from Preparative Exanple 106.B was sgﬁarat ed into the two
>([N
6]
N
BOC
(second eluting isomer)
180.20 | 106.23 | 93.5:6.5 O LCMS:
hex : IPA O 1 O \L MH*=621
with 0.2% N7
DEA Nj l
>r[N
07\
()
BOC
(first eluting isomer)
180.21| 106.23 O LCMS:
N
Nj |
Y
0]
N
BOC
(second eluting isomer)




5 i ndi vi dual
col um

Pr epar at i we o3m2283pl e 180.7 (first eluting isoner)
(second el uting isomer)

Preparative Exanp

| e 180. 8

di ast ereoners shown above.

PREPARATI VE EXAMPLES 180.9 and 180. 10 SQ2C(CH3) 3 -

SRC(CH3)3 Oy'a v,

N N and N N NBoc NyygNBoc N NBoc

Chr onot ogr aphy on a Chiral pak AD
using a 90: 10 hexanes:IPA mx with 0.2% DEA as el uent afforded

| somerpCir/esvd/28181

| soner 2. 10

Il / | SQ2C(CH3)3 Ov2, |
OO0 Isonmer 1

| somer 2 15 The product from Preparatlve Exanpl e 106. 12 was separat ed into

the two indiv i 5] W above—Chtprat ogra Ry
Chi r al pak AD col urm Uglﬁ§]?4a P . .: ). | P O th 0. 2% M%ENSS el uent
af forded Preparative| Exanplg- o fi S L 1, and
Preparative -Exjanpl e 180. 10 (jse e e ut| ng |sorrer) —Nso r 2. 20
PREPARATI VE EXAMPLES| 180. 10A-|188E% By ess aI ly the procedur g set
forth in Preparative|Exanpl e |180, onI s bstjtuting the dijastereoneric
m xture fromtlhe Preparative (Exanple | d in 25 Colum 2 of Tahle
12.1 and subst|ituting the eluting sol ven i Colum 3 of Tgble 12.1,| the
conpounds in Gol um # of Tablle 12.1 (ICMPDP weye prepared; WO 03/022835
PCT/ US02/ 28181 145 TABLE 12.|1 Prep. |Colum lum 3 Colym 4 CWPD| Ex.
180.10 106.16 |95:5 hex : F LCMS: A I|PA wit ----1CF3 MH=650
N
BOC
(first eluting isomer)
180.23 | 106.24 LCMS:
N
BOC
(second eluting isomer)
180.24 | 106.26 |97 : 3 hex F LCMS:
: IPA with O 1 O MH*=552
0.1%
DEA Nj
>(EN
o]
N
BOC
(first eluting isomer)




0.2% Oy(: DEAN NI ON BCC

first eluting isoner

Ol ZOCF3 MH+=650 N N ON BOC second eluting isoner

97: 3 hex WOHB@RE3ECVSE:

| PAwith OyF MH#=644 0.1% 1

180.11 106.16 F LQWVE:

180. 12 106. 17

| DE2d/UM28181 O N

BOC (first eluting isonmer) WO 03/022835 PCT/US02/28181 146

150
180.25| 106.26 F LCMS:
O 5 O MH*=552
)
>([N
N
BOC
(second eluting isomer)
180.26 | 106.27 |98 :2 hex LCMS:
: IPA with o MH*=620
o Y, )
DEA
)
A
N
BOC
(first eluting isomer)
180.27 | 106.27 LCMS:
ok MH*=620
3Q
)
N
o)
X
BOC
(second eluting isomer)




180. 13 106. 17 OCH2CH3 LCMSs:

i soner

N O N Be©osimss3sel uting i somer

OT F MH"=644 N N ON BOC second eluting

180. 14 106.18 97:3 hex F LCMS:
180. 15 106.18 F LCWVE:

|PAwith O, 101 M+#+=610
o HIrgH108182 Y, . |

| DEA N

N ON BOC (second eluting isomer) WO 03/022835 PCT/ US02/ 28181 147
180.16 106.19 97:3 hex F LCMS:

151

180.28

106.29

95 : 5 hex
: IPA with
0.1%
DEA

S
ot

N
BOC
(first eluting isomer)

LCMS:
MH*=578

180.29

106.29

e
ot

o
N
BOC
(second eluting isomer)

LCMS:
MH*=578

180.30

106.28E

BOC
(first eluting isomer)

, 4

N



|PAwth o~ MH+=622 0.1% OY& DEA N NJI
O,,-AMH=622 Y2 N NJI

180. 17 106.19 F LQWVS:
i somer

18Wol@B/02883520 97: 3 hex

LCME:

O LN BOC

first eluting isoner
O N BOC second eluting
|PAwWth MH=673 HT2080bI281BEA s NJI

ON BOC (first eluting isoner WO 03/022835 PCT/ US02/ 28181 148

152
180.31{ 106.28E | 95:5 hex LCMS:
: IPA with OVA MH*=604
0.1% 2
DEA
)
N
o
N
BOC
‘ (second eluting isomer)
180.32 | 106.28F |98 : 2 hex OCF; LCMS:
: IPA with O 1 O MH*=646
0.1%
DEA HaC Nj
N
o)
.
BOC
' (first eluting isomer)
180.33 | 106.28F OCF3 LCMS:
HyC N]
N
o
N
BOC
(second eluting isomer)




180. 19 106.20 LCM5: MH#=673 N s N O0~~ NJI
180. 20 106. 23 93.5:6.5 O LQWE:
DEA N N wa Ghp23sN BOC

i soner

first eluting isoner

hex : TPA I |

MH=621 N N1 N ON BOC second eluting isomner)

O N BOC second eluting
MH+=621 with 0.2% N
180. 21 106.FL3/yS00/288WVE:

153
180.34 | 106.28G {99 : 1 hex| FsCO LCMS:
: IPA with O 1 O MH*=662
0.1%
DEA Nj O._-CHj3
%N
e
N
BOC
‘ (first eluting isomer)
180.35| 106.28G F3CO LCMS:
O 9 O MH*=662
N] O._CHjs
%N
0]
N
BOC
(second eluting isomer)
180.36 | 106.28L | 93:7 hex FsC ~ Ci LCMS:
: IPA with v Mg MH*=637
0.2% S
DEA Nj
XEN
o)
N
BOC
(first eluting isomer)

2 a



WD 03/ 022835 PCT/ US02/ 28181 149 180.22 106.24 95:5 hex O LCMVE:

I MH+=661 0.1

O LCMS:  woMskzze361 N N NJI

%NDEAN N ON BCC

first eluting isoner

IPAwth
180. 23 106. 24

O N BOC (second eluting | SuTery022868124

106.26 97:3 hex F LCVMs: |IPAwith MH#=552 0.1%0 yla DEAN N ON i BCC
154
180.37 | 106.28L FsC_~ Cl LCiMS:
w MH*=637
, Nj
A
0
N
BOC
(second eluting isomer)
180.38 | 106.28M |95 : 5 hex OCF,4 LCMS:
: IPA with O 1 O MH*=604
0.2%
DEA Nj
\([N
o
N
BOC
(first eluting isomer)
180.39 | 106.28M OCF4 LCMS:
O 2 O MH"=604
)
\([N
o
N
BOC
(second eluting isomer)

PREPARATIVE EXAMPLE 181




first eluting isonmer WO 03/022835 PCT/US02/28181 150 180.25 106. 26 F LCMS:
Oy2C MH=552 N ,4 NJI O N BOC (second eluting isomer 180.26 106.27 98
: 2 hex LOW® 03/02243PA with M H+=620 0.1% IDEA N ~Y( NJI  @dY/udeesisiir st
elutin isoner 180.27 106.27 LCVMs: OY d MH+=620 2 N NJI ON BCC

155

A, Q
=

To the product from Preparative Example 10 (1.64g, 7.06 mmol) and NaHCO;
5 (1.19¢, 2 eq.) in CH2CI, (30 mL) at 0 °C was added bromoacetyl bromide (0.68 mL,
1.1 eq.) dropwise. The resulting solution was warmed slowly to room temperature and
stirred overnight. The reaction mixture was quenched by the addition of water and
extracted with CH>Cl,. The combined organics were dried over Na,;SOy, filtered, and
concentrated under reduced pressure. The crude product (2.2 g, 92% yield) was used
10 without further purification. LCMS: MH™ = 353.

5
S Br—-’ XOENJ o

15 To the product from Preparative Example 181, Step A (2.2 g, 6.23 mmol) and
K2COs3 (1.72 g, 2.0 eq.) in CH3CN (50 mL) was added N-BOC-piperazine (1.35 g, 1.2
eq.). The resulting solution was heated to reflux 2 hours, cooled, and diluted with

Step B:

water. The resulting solution was extracted with EtOAc and the combined organics
dried over Na;SO,, filtered, and concentrated. The crude product was purified by

20  flash chromatography using a 50 : 50 EtOAc : hexanes solution as eluent (0.77 g,
27% yield). LCMS: MH" = 459.



second eluting isomer) WO 03/022835 PCT/ US02/28181 151 180.28 106.29 95 :
5 hex O LCMs: |IPAwith MH+=578 0.1 DEAN N ON BOC first eluting
i somer) 18@ @3924038. 29 LCVS: M H=578 N NJI ON BOCC (seawamgkoehssing

isomer) 180.30 106.28E O oy, \ N NJI ON BOC first eluting isoner

N
*f“j o *U S

The product from Preparative Example 181, Step B (0.77 g, 1.68 mmol),
5  ammonium formate (2.12 g, 20 eq.) and 10% Pd/C (1.48 g, 50% wet) in EtOH (20 mL)
was heated to reflux 4 hours. The resulting solution was cooled, filtered through a plug

156

Step C:

of Celite and concentrated. The residue was taken up in CH.Cl; and washed with
water. The crude product was purified by flash chromatography using a 7% (10%
NH4OH in MeOH in CH,Cl, solution as eluent (0.57 g, 92% yield). LCMS: MH" = 369.

xﬂﬂr =

O

10
Step D:

By essentially the same procedure set forth in Preparative Example 85, using
15  the product from Preparative Example 181, Step C, the above compound was
prepared (0.14 g, 16% yield). LCMS: MH" = 603.



WO 03/ 022835 PCT/ US02/ 28181 152 180.31 106. 28E 95:5 hex LCVMs: |IPAwith M
H+=604 0.1%2 DEA N ON BOC second eluting isonmer 180.32 106.28F 98 : 2
hex OCF3 waMvB/02243PA with M H+=646 0.1% DEA HCN 3/ OBNT/USBOes1siirst

eluting isomer 180.33 106.28F OCF3 LCM5: 2 M H+=646 N 9Y 1-13C NJ1 ON
BOC

157

PREPARATIVE EXAMPLE 181.11
Ny b
>r[N >([N
H )\/Br

0

5 By essentially the same procedure set forth in Preparative Example 181, Step

A, only substituting the compound prepared in Preparative Example 144.10, the above
compound was prepared. LCMS: MH*=497.



(second eluting isomer WD 03/022835 PCT/US02/28181 153 180. 34 106. 28G 99:
1 hex F300 LCMs: |IPAwith MH+=662 0.1%<::~ 1 DEANOL--.~-CH3 N ON
BOC firswoedsweessg i somer 180. 35 106. 28G F3CO LCMS: 2 M Hreatdsd2/28481
OL11-~CH3 N O N BOC second eluting isoner) 180.36 106.28L 93:7 hex F3C
ad LCvs: [PAwth MH=637 N-O.2%II,'I)E§\N N ON BCC

PREPARATIVE EXAMPLE 181.12 and 181.13
By essentially the same procedure set forth in Preparative Example 181,Step
B, only substituting the compounds in Column 2 of Table 12.1, the compounds in
Column 3 of Table 12.1 (CMPD) were prepared:

Table 12.1

Prep. Column 2 Column 3 CMPD
EX

181.12 H3C\[Hj C'CI LCMS: MA™= 531
N ot : Nj

N

AR

N
H

Cl : g Cl LCMS: MH"= 531
Hst: lCH3 |

N

b

181.13

ZT

Iz




first eluting isonmer WO 03/022835 PCT/US02/28181 154 180.37 106.28L F3C C
LCMS: N2 MH+=637 N NJI ON BOC second eluting isonmer 180.38 106.28M
95 : 5 hewodBRA2BEMS: |PAwith MH+=604 0.2 DEA 4 N N POTNUSOBGGS1(first
eluting isoner) 180.39 106.28M OCF3 LCMS: oy2 d MH+#=604 N NJI ON BCC
(second eluting isonmer) PREPARATI VE EXAIVE E 181 WD 03/022835 PCT/ US02/ 28181

PREPARATIVE EXAMPLE 182

5 G
—’1
w

The product from Preparative Example 21 (0.53 g, 1.0 mmol) was stirred in 4M

HCl/dioxane (8.0 mL) at room temperature 30 minutes and concentrated under

reduced pressure. The crude product was diluted with CH3CN (10 mL) and by

essentially the same procedure set forth in Preparative Example 134 the product was
10  prepared (0.05 g, 25% yield). FaBMS: MH" = 652.

Step B:
Cl CI
Nj O. —_ :j
Yod Ko
o)
15 The product from Preparative Example 182, Step A (0.03 g, 0.05 mmol)in 1: 1

CH2Clz : HCO2H was stirred at room temperature 5 hours then at reflux overnight.

The reéction ‘mixture was cooled to room temperature and concentrated under

reduced pressure. The crude product was purified by flash chromatography using a

gradient column from 1% (10% NH4OH in MeOH) in CH,Cl, to 20% (10 % NH4OH in
20  MeOH)in CH.Cl, (0.01 g, 48% yield). LCMS: MH" = 460.



155 0.11 N 00'(~ NN OBr Step A To the product from Preparative
Exanple 10 (1.64g, 7.06 nmol) and NaHCO3 5 (1.19g, 2 eq.) in CH2Cl 2 (30
m.) at 0 womsm2zsdsded bronpacetyl bromde-(0.68 ni, 1.1 e@dr/uloepsisse. The
resulting solution was warnmed slowy to roomtenperature and stirred
overnight. The reaction m xture was queg@ed by the addition of water and
extracted with CH2Cl 2. The conbi ned org cs were dried over Na2SO4,
filtered, and concentrated under reduced pressure. The crude product (2.2
g, 92%yield) was used 10 without further purification. LCVS: M# = 353.
Step B: JN N rN BOC Br NJ 15 W&é@ﬁ;—parative Exanpl e 181,
Step A (2.2 g, 6.23 mml) and ; 2 —) 1in CH3CN (50 ml-)
was added N-BOC- pi per@izj pe_( 1. g, Cll.2 eq.)Ch_Th i o sol ution was
heated to reflux 2 hourg ool ¢ @ The resulting
294Cs  dried over

solution was extracted
Na2SO4, filtered, and concentrated. The crude produ was purified by 20

fl ash chronmat ography using : 50 EtOAc_:  hexan ol ut'idHChas el uent
(0.77 g, 27%yield). L ; VB = 4%950(&/\0 03/ 0228 i//isj%'/' 28181 156
o)

Step C H N
o)

5 A solution of the product from Preparative Example 150 (0.35 g, 0.59 mmol)
was stirred at room temperature in 4 M HCI in dioxane (4 mL) for 30 minutes. The
resulting solution was concentrated under reduced pressure. The residue was
dissolved in CH2Cl, and neutralized by the addition of 1N NaOH, separated, and the
organics dried over Na,SO;, filtered and concentrated to give a solid (0.31g, 94%

10  yield) which was used without further purification. LCMS: MH" = 488.

PREPARATIVE EXAMPLE 239

N

AP o

A solution of the product from Example 611 (1.00 g, 2.20 mmol) below, and
HCOONHj, (2.77 g, 44.0 mmol) in anhydrous MeOH (30 mL) was added under Nj to a
suspension of 10 % Pd/C (1.17 g) in anhydrous MeOH (20 mL). The mixture was
stirred for 16 hrs under N, poured into 250 CH,Cl, (250 mL.), and filtered through
20  Celite. The solvent was evaporated and the residue was purified by flash
chromatography using 11 % MeOH (10% NH4OH) in CHxCl, to give 555 mg (87 %) of
a solid.

15



N N )BOC NNBOC NOJ o NJ The product from Preparative Exanple 181, Step
B (0.77 g, 1.68 mmol), 5 amonium formate (2.12 g, 20 eq.) and 10% Pd/ C
(1.48 g, 9@o3wersssin EtOH (20 mM-) was heated to refl ux 4drousos/2s8iBhne
resulting solution was cooled, filtered through a plug of Celite and
concentrated. The residue was taken up in CH2Cl 2 and washed with water.
The crude product was purified by f1 asi@hr omat ography using a 7% (10%
NHAOH in MeOH in CH2Cl 2 solution as eluent (0.57 g, 92%yield). LCVMS: WMH =
369. 10 Step D0 CI~,I ci > (N) ,BOC NIN O~/ By essentially the sane
procedure set forth in Preparative Exanple 85, using 15 the product from
Preparative Exanple 181, Step C, the above conpound was prepared (0.14 g,
16% vyield). LCVE: M+ = 603. \WROBABAGIE PLAMEBG2028181 157 PREPARATI VE
EXAMPLE 181.11 C / / € G , a0 N NN HOBr 5 By essentially the sane
procedure set forth i 3 I ve Exanple 181, Step A, only substituting
t he conpound prepar e ati ve Exanple 144.10, the above conpound

was prepared. LCMVE: 3 ) ‘ H
N 0 Nj 0
YL
O 0]
5 Using essentially the same procedure as described in Preparative Example 239

, 1.00 g (2.20 mmol) of the product from Example 612 below, was converted into 520
mg (81 %) of a solid.

PREPARATIVE EXAMPLE 241

H .
O~ _-N Kli
>
SCW.- » N O HSC\I"‘\ N
H H
CHa

(-)-3(R)-Isopropyl-2,5-piperazinedione (5g) (32mmoles) was dissolved in dry

THF (167.5mL) and the solution was cooled to 0°C. A 1M solution of LiAlH4 in THF
(115.25mL) (115.25 mmoles) was added dropwise over 20 minutes. The mixture was

15 heated under reflux at 65°C for 5h and then stirred at 25°C for 16h. Distilled water
(37.5mL) was added dropwise to the stirred reaction mixture, followed by 1N NaOH
(21.25mL) and additional distilled water (37.5mL). The mixture was extracted with
ethyl acetate (1.75L) and the latter was dried (MgSO,), filtered and evaporated to
dryness. The residue was chromatographed on a silica gel column (40X6.5cm) using

20  gradient elution with 3%, 4%, 6% and 9% (10% NHsOH in methanol)-dichloromethane
as the eluant to give the product (2.4g; 58%): [o]p>° ¢ +3.7° (c=5.7mg/2mL MeOH).

PREPARATIVE EXAMPLE 242




WO 03/ 022835 PCT/ US02/ 28181 158 PREPARATI VE EXAMPLE 181. 12 and 181.13 By
essentially the sane procedure set forth in Preparative Exanple 181, Step

B, only swsdasioeesssng t he conpounds in Columm 2 of Tabl e 1Z2ciyusokeswonpounds
in Colum 3 of Table 12.1 (CWD) were prepared: 5 Table 12.1 Prep. Col umm
2 Colum 3 CWD Ex. 181.12 H3C N C ? LCVMS: MH#= 531 HCH3 NN o~ N
H 181.13 HCO C LCMs: MH 531 H3C N H N N o~ N H3CHCH W

03/ 022835 PCT/ US02/ 28181 159 PRE%ARATI VE EXAMPLE 182 Step A: BOC C

OH CH,

©H
[Nj\wkCHs 9
N O
OJ\CH;:, o

The product from Preparative Example 241 (555.2mg) (4.33mmoles) above,
was dissolved in anhydrous DMF (16.7mL). 4-methylmorpholine (0.476mL)
(4.33mmoles), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (830mg)

Y

H
N
L
ch\l',\\\ H
CHs

5  (4.33mmoles), 1-hydroxybenzotriazole (585.2mg) (4.33mmoles) and N-
acetylpiperidine-4-acetic acid (802.3mg) (4.33mmoles) was added and the mixture
was stirred under argon at 25°C for 41h. The mixture was evaporated to dryness and
the residue was taken up in dichloromethane and washed with saturated aqueous
NaHCOs. |

10 The dichloromethane layer was dried(MgSOs), filtered and evaporated to
dryness and the residue was chromatographed on a silica gel column (20X5cm) using-
3% (10% NH4OH in methanol)-dichioromethane as the eluant to give the product
(1.25g; 98%): [a]p>®C +16.6° (c=5.6mg/2mL MeOH).

15 EXAMPLE 500

YL T A o

o)

To a solution of the product from Preparative Example 183 (0.15 g, 0.31 mmol)
in CHxClz (5 mL) at 0°C was added TEA (0.21 mL, 5 eq.) and TMSNCO (0.41 mL, 10
20  eq.). The reaction mixture was stirred until TLC showed consumption of starting
material (30 minutes). The reaction was quenched by the addition of saturated
NaHCOs3; and extracted with CH,Cl,. The combined organics were dried over NaxSOy,

filtered and concentrated. The crude product was purified by flash chromatography



N1~ NJ5 The product from Preparative Exanple 21 (0.53 g, 1.0 mml) was
stirred in 4M HClI/di oxane (8.0 nL) at roomtenperature 30 m nutes and
concent r awedosunezss reduced pressure. The crude product wacTdisontediw t h
CH3CN (10 nmL) and by essentially the sane procedure set forth in
Preparative Exanple 134 the pr oduct was %0 pr epar ed (0.05 g, 25%yield).
FaBMs: M+ = 652. Step B: Q | I NH ~~INO 15 The

product from Preparative Exarrple 182 Stgcg fO 03 g, 0.05 mmol
CH2Cl 2:  Hasingl ad% (0% NEBQH in Me@H singehizLlase LEloh(ﬂﬁr%JU@ﬂfeﬁQ )é@ldraawlm((mo

concontr apeit e el B LY ERIRD SHe 8%, orotuct was puri{1ed by

fl ash chronmat ography using a gradl ent colum from1l % (10% NHACOH i n MeOH)
in CH2Cl2 to 20% (10 % NH4AOH in 20 Me in CH2CI2 (0.01 g, 48%yield).
LCMB: M+ = 460. WO 03/ 022835 P 1-53%82PREPARATI VE EXAMPLE 183 C

a c gl NN ZBVCélss%I'xtieTIIy %Qs%?r?e p%éngFL: set forth in Example 500, using the
compounds shown in column 2 of Table 14, which were prepared in a similar manner

to Preparative Example 183 or Example 611 from the corresponding N-BOC-protected

amine, the products shown in column 3 of Table 14 (CMPD), were prepared:

TABLE 14
Ex. Column 2 Column 3 CMPD
501 Cl Cl LCMS:
c cl MH* = 469;
Mp = 80-85°C.
-2 HCI ]
o NH
502 c C Cl LCMS:
O C] O O MH* = 503;
j Nj mp =103-109°C.
/[N ):N
% o)
OJ\NHz




O OS5 A solution of the product from Preparative Exanple 150 (0.35 g,
roomtenperature in 4 M HC
m nut es. Woeos/ezsssl ti ng sol uti on was concentrated under
di ssolved in CH2Cl 2 and neutralized by the addition of 1 N
filtered and

nmol )

The resi due was

NaOH, separated, and the e%) over
concentrated to give a solid (0. 31g, 9l

further purification.

was stirred at

organi cs dri

= 488.

Na2SO4,

0

.59
in dioxane (4 nm.) for 30
I eICESD2 P8BS S UT €.

10 yield) which was used wi t hout

PREPARAT] VE EXANP

E 239 QYO H

O

NO N) "4 NO3N
2.20 mmol ) |bel ow,
m -) was added undg
MeOH (20 ni). The
CH2Cl 2 (250 mL), 4

LOVG:  NH+

ilon o

t he prQduc i Ex3

D
for 16

20

n anhydr .\ (3
d/ C (1.17 Wi "nl\'/%gghyd
N2 mppeuredl 4 7A@

inpl eLGMB: (1. 00 g,

D
ous
250

at ed

10%

%

Cel i e;The sol vént was evapor
and the regi due wd ch aphy using 11 % MeOH (
NHAOH) in CH2CI 2 t of s¢glid. WO 03/022835
PCT/ US02/ 28181 14 E 240 YONIAIl NJO XNH N
NH2 O O

{
@) NH2
504 OCF3 LCMS:
MH* = 561;
Nj mp = 101-105°C
e
0]
O)\NHQ
505 CF3 LCMS:
O - MH* = 545;

Iz

mp = 106-111°C




5 Using essentially the sane procedure as described in Preparative Exanple
239 1.00 g (2.20 mol ) of the product from Exanple 612 bel ow, was

convertedwionizm23® ng (81 % of a solid. PREPARATI VE EXAMeIAISD428@®1 H H
H3C ..N1 O H3C ,\\~ J
(-)-3(R) -1sopropyl -2, 5-pi perazi nedi one %
THE (1 67.5nL) and the sol ution was cod
mm| es) wa

in THE (1152500

N 10 CH3 H CH3 H

added dropwi se over 20 m nutes

g) (32mmol es) was dissolved in dry
dto 0OC. A1 Msolution of LiA H4
The

m xture was Kdbhe:
for 16h. Distill eq
reacti on m|xture,
wat er (37.5nL). T
the latter |was dri
resi due was chrong
gradi ent elfution
met hanol ) - di chl or ¢
MD 25'c +3|7 (c=b5,
PCT/ US02/ 28181 14
3

ne m xture
ed (MyS )Nﬁf.izlq(gr e(

asilig
6% and ¢
t he el ug

At ogr
Mt h
bnet hane
7mg/ 2mL Me
52 0 OH |

4%,

vins

S extrad

N HsC

L 3
tted with nethyl acet
] and ev pogt ed to
a ge (40X6. "
D% (1 NHFOH i n
ant to gi he prody
PARATI VE EXAWVPLE 242
ce, e~ + N CH

54

N

P

N

stirk@MSt 25
he irred.

ti I'g’?gti |
e =(1417960°

dryness. The
bcn) using 20

WD 03/ 022835
H~N3 CH3

ict (2.4g; 58%:

~
N

ed
hd

CH O

507

Iz

LCMS:
MH* = 513;
mp = 95-101°C

508

Iz

LCMS:
MH* = 513;
mp = 122-127°C




The product from Preparative Exanple 241 (555.2nmg) (4.33mvl es) above,

di ssol ved i n anhydrous DMF (16.7nl).

4- met hyl nor phol i ne (0.476nL)

was

(4. 33mmol w®)03/022833- di et hyl am nopr opyl ) - 3- et hyl car bodi i m deThysbeegish or i de

(830mg) 5 (4.33mmol es),

1- hydr oxybenzotri azol e (585.2ng) (4. 33mmol es) and

N acetyl pi peridine-4-acetic acid (802.3ng) (4.33mmol es) was added and the

m xt ure

evaporated to dryness and the residue was taken up_in dichloronethane and
washed with s309r ate® ‘ 10 i %t hane L&MS: was
dried(MgS™4), filtlered to t he reg\h ue >

chr omat ogr aphed on a sil col umm (20 . 3%|(10%'N in

met hanol ) - di chl or onet hane the eluant to givepnhe produgtmpEloZag1 98 :
MD 25T +16./6 (c=5.6ng/ 2 2HEP EXAMPLE 50 / 1 CC RI NO 2 HC O
O To a sol ytion off thes from Priepar&t| anple 183 (0.15 g, 0.31
mmol) in CHC 2 (5 nL) at dC was addgd TEA (0. m., 5 eq.) and TMSNCO
(0.41 m, 10 20 e€q.). ThePTedction nilxture irred until TLC showed
consunption of starting mat e (30 minutes). reacti gn was quenched by
t he addition of saturated and |extracted CH2Cll2. The conbi ned
organi cs were dried over Na2 , filtlered and ntrated. The crude

product wag

163 using & 5% (10% NHAOH in MeOH) in |[CH2CI 2 sol as eluent to yield
solid (0.10 g, 61 %yield). LCVs: MH = 531; np -128C. EXAMPLES
501-558. 22 [5 By egsent Ls = e proce e seiJgoCth ijn Expagpds 500,
using the | N
SN 1 MH"™ =512;
N N mp = 90-117°C
j x HCI j
N N
D?j O
0” “NH,
511 Z | | = | Cl LCMS:
Sy 2 Sy 2 MH™ = 512;
N N mp = 82-93°C
. j x HCI j
N N
O o]
N
H X
o) NHa2

was stirred under argon at 253606or 41 h. The mixture was

purifi

ed by flash chronat g

graphy WO 03/ 022835

d‘%@%

PCT/ US02/ 2818




conmpounds shown in colum 2 of Table 14, which were prepared in a simlar
Exanpl e 611 fromthe correspondi ng

manner

to Preparative Exanple 183 or
N- BOC- pr owexdasad283am ne,

t he products shown in colum 3 of Plabiw22818{ CVPD) ,
wer e prepared: TABLE 14 Ex. Columm 2 Ool um 3 CWwD 501 C

a LCvs: C

Cl MH+ = 469; M = 80-85C. N 2HC 9 LHONH2 502 C, C CC LOVS
M H+ = 503; N N np =103-109C. N O N H'® NH2 WO 03/022835 PCT/ US02/ 28181
164 503 cl a1 [ i 1 i 1 N h12; N np = 112-117C 2 HClI N
512 cl l LCMS:
ol cl .
& “ ] MH* = 546;
X, I 1 x 1
N N mp = 113-117°C
N N
j -x HCI j
N N
N AL
H 0 “NH2
513 cl cl LCMS:
Cl Cl
“ “J MH" = 546;
2
SN SN mp = 107-111°C
N N
7 j x HCI j
N N
o
0~ “NH,
514 BR_~ I l BR_~ | l LCMS:
NP\ NP MH* = 590;
N mp = 92-97°C
- x HCI j '
N
0” "NH,




O HN O-NH2 504 oyl:::roCF3 OyCrCF3 LCVMs: MH + = 561; N N np = 101-105C
J2HCIL N OO NHONH 505 OOC F3 oyf::)IcF3 LCM5: M H+ = 545; N1 N1
np = 106-whl03022852HCI N) O ON H O NH2 WO 03/022835 PCUTUZN2,28181 165

506 cl I C Cloyol C LQVE: M+ = 545; N N np = 141-160C 2HCI ) N N
' 168
515 | Br__ T B~ l LCMS:
Sy e \NI 2 MH" = 590;
N mp = 81-87°C
j x HCI : j
N
N N
H
0O” 'NH2

516 BR I Br_~ l LCMS:
S += .
\N 1 N 1 MH 556;
N N mp = 115-120°C
] -x HCI j
N N
o]

=
Oy—
pd
xI

7\

518 B LCMS:
w I MH"* = 556;
N mp = 110-115°C
>r[ ] x HCI

@}2\}




ane
N oO NHNH 508 F,

HCI
ci

HN ONH2

507 FFo

, F LCMS: M+ = 513;
F/ F F LCVS:

NNMm =

MH+ = 513; NN

95-101 C J 2 HC
nmp = 122-127C J 2

J N Nwod3@22435 OXNH2 WO 03/ 022835 PCT/ US02/ 28181 166 @9 wso2ksisil a c\'
LCVMS: M = 533; Nnmp = 97-101 C ";N 2 HJ Ol ON HN
169
519 OCF3 OCFs LCMS:

>([ -x HCI

=

%]

N

mp = 116-121°C

520

>Hi -x HCI

I=z

\EIK@/OCFS
% )

Z

NH2

LCMS:
MH* = 640;
mp = 119-125°C

521

m
7\

F3

>fENj xHl

Iz

W

]

LCMS:
MH* = 624;
mp = 126-132°C




0 NH2 510 Cl cl LCMB: N ( ~N | M = 512; Nnp = 90-117C x HO NO H N
0 NH2 511 i C LCMB: (N~ 2 ~N 12 MH+ = 512, Nnp = 32-93C xHG NN 0 O
H O NH2 \W0B/a23835 PCT/ US02/ 28181 167 512 Cl | LCVS:  QGICTAN0CRSIsH+ =
546; (N1 1 1 np = 113-117C N1 ) xHCl N O N

| 170
522 B 2 CF3 B Z CF3 LCMS:
N | 2 N | 2 MH™ = 624;
N N mp = 121-130°C
j -x HCI j
N N
O O
N
H
OZ\NHZ
523 | FsC ~ FaC( = LCMS:
N i MH* = 546;
N | N mp =102-106°C.
] . x HCI ]
N N
o1d O
N
O)\NHZ
524 FaC~ FsC~ LCMS:
Na ! 2 N I 2 MH" = 546;
N N mp =123-127°C.
>('[ j - x HCI >([ j
N N
O O
N
H
O)\NHz




H ONH2 513 C C

107-111 C N
H+ = 590; w9 i3228392- 97C x HCl
PCT/ USO2/ 28181 168 515 B B |

x HC

N J xHCl

alr d d
NN O HONH2

LCVE:

L' CVS:

NJ NN OHN

M+ = 546; |

#1-11 |
514 BI B/ , i
N2 ~N 12 M+ = 590;

171

LCVS:
) N OHN O--NH2 WO 03/ 022835502/28181

1 CN~N2nmp =

N11-~N11 M
N nmp = 81-87C

525 Z | Z | LCMS:
¥ SN MH" = 480;
N N mp = 87-119°C.
| )
o N ~o N
N N
H
O NH2
526 = l 2 Cl LCMS:
| - b man
\N N MH™ = 514;
N N mp = 75-79°C
Ly e | O
~o N ~No
N
H
O)\NHz
K27 C I C Cl LCMS:
. IS | we-sen
N N mp = 105-109°C
NeE e
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EXAMPLES 558.23 AND 558.24

By essentially the same procedure set forth in Example 500, using the

compounds shown in Column 2 of Table 14.1, the products shown in Column 3 of
Table 14.1 (CMPD) were prepared.
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5 To a solution of the product from Preparative Example 183 (0.15 g, 0.31 mmol)

in CHoCl, (5 mL) at 0 °C was added TEA (0.21 mL, 5 eq.) and AcCl (0.03 mL, 1.2 eq.).
The reaction mixture was warmed to room temperature and stirred until TLC showed
consumption of starting material (20 minutes). The reaction was quenched by the
addition of saturated NaHCO; and extracted with CH>Cl.. The combined organics

10  were dried over Na,SOy, filtered and concentrated. The crude product was purified by
flash chromatography using a 5% (10% NH4OH in MeOH) in CH2Cl> solution as eluent
to yield a solid (0.12 g, 75% yield). LCMS: MH" = 530; mp = 75-101°C.

EXAMPLES 560-609.68
15 By essentially the same procedure set forth in Example 558, using the

compounds shown in column 2 of Table 15, which were prepared in a similar manner
to Preparative Example 183 or Example 611 from the corresponding N-BOC-protected
amine, the products shown in column 3 of Table 15 (CMPD) were prepared:

20 TABLE 15
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5 conmpounds shown in Columm 2 of Table 14.1,
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EXAMPLES 609.69 AND 609.70

By essentially the same procedure set forth in Example 559, using the

TABLE 15.1

compounds shown in Column 2 of Table 15.1, the products shown in Column 3of
Table 15.1 (CMPD) were prepared.
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The produet from Preparative Example 238 (0.20 g, 0.41 mmol) in CH,Cl, (4.0
mL) was treated with Ac,0 (0.038 mL, 1.0 eq) and TEA (0.057 mL, 1.0 eq.) and the
5 resulting solution stirred at room temperature 5 hours. The reaction was quenched by
the addition of saturated NaHCOj3; and extracted with CH2Clz. The combine organics
were purified by flash chromatography using a 2.5% to 5% (10% NH4OH in MeOH) in
CH2Cl, solution as eluent to give the diacetate (0.12 g, 50% yield). This product was
dissolved in MeOH (5.0 mL) and treated with 1N NaOH. The resulting solution was
10 stirred at room temperature 5 hours. The. reaction mixture was concentrated under

reduced pressure and the crude residue puﬁﬁed by preparative thin layer
chromatography (TLC) using a 5% (10% NH4OH in CH2Cl; solution as eluent (0.053

g, 53% yield). LCMS: MH" = 526; mp = 132-137°C.

15 EXAMPLE 609.71 and 609.72




609. 67 OCF3 OCF3 LCVs: MH=546; 2 2 np=65-69C N N 2HC( 4N) N 0 O H
CH)0609. 68 LOMS: MH+=478; np=63-68C N2 TFANO NOWHN OO0 OHOH
EXAMPLES @@003622838D 609. 70 By essentially the same procedwaa/sse28sith in
Exanpl e 559, using the 5 conpounds shown in Columm 2 of Table 15.1, the
products shown in Colum 3 of Table (1:% (CWD) were prepared. TABLE 15.1
WO 03/ 022835 PCT/ US02/ 28181 218 Ex. m 2 Colum 3 CWPD 609.69 Cl C

a -d, LAk ) 'a%%z/g;compounds were prepared through the separation of diastereomers
of the compound from Example 609.60 using preparative HPLC with a CHIRALPAK
AD column using a 95 : 5 hexanes : IPA mix with 0.1% DEA as eluent: -
Example 609.61 (first eluting isomer-1): LCMS: MH+=602.
5 Example 609.62 (second eluting isomer-2): LCMS: MH+=602.

EXAMPLES 609.73 and 609.74

PN

NH, O

. NH,
10
| The above compounds were prepared through the separation of diastereomers
of the compound from Example 609.60 using preparative HPLC with a CHIRALPAK
AD column using a 95 : 5 hexanes :.IPA mix with 0.1% DEA as eluent: . .
Example 609.63 (first eluting isomer-1): LCMS: MH+=603.
15 Example 609.64 (second eluting isomer-2): LCMS: MH+=603.
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A solution of the compound from Example 608.21 (0.053 g, 0.09 mmol) was
stirred in MeOH (1.0 mL) and 1N NaOH (0.1 mL) at room temperature overnight. The
reaction mixture was concentrated under reduced pressure. The crude product was - - -
dissolved in CH,Cl, (1 mL) and HOBt (0.010 g), dimethylamine hydrochloride (0.015
g), DEC (0.015 g) and TEA (0.06 mL) were added and the resulting mixture stirred at
room temperature overnight. The reaction mixture was quenched by the addition.of
saturated NaHCO; and the resulting mixture was extracted with CH.Cl,. The
combined ofgéhics were dired over Na,SOy, filtered, and concentrated uhder reduced
pressure. The crude product was purified by flash chromatography using a 10%
(10%NH4OH in MeOH solution) in CH.Cl, as eluent (0.019 g, 54% yield): LCMS:
MH*=577; mp=64-68°C.

EXAMPLE 610 ,
The product from Example 609 (0.05 g, 0.10 mmol) in acetone (2.0 mL) was treated
with MeI (0.01 mL, 1.1 eq.) and KCOj3 (0.066 g, 5 eg.) and the resulting solution

stirred at room temperature overnight. The reaction mixture was concentrated under

reduced pressure and the crude product purified by flash chromatography using a 5%
(10% NH4OH in MeOH) in CH,Cl, solution as eluent (0.051 g, 94% vyield).LCMS: MH*
= 541;

mp = 64-66°C.

EXAMPLE 611




m-) was treated with Ac20 (0.038 nL, 1.0 eq) and TEA (0.057 nL, 1.0 eq.)
and the 5 resulting solution stirred at roomtenperature 5 hours. The
reacti on wasogazaished by the addition of saturated NaHCOPcamdsoersrsact ed
with CH2Cl' 2. The conbine organics were purified by flash chromatography
using a 2.5%to 5% (10% NHAOH in MeOH) | CH2Cl 2 solution as eluent to
give the diacetate (0.12 g, 50%vyield).. I s product was dissolved in
MeOH (5.0 m-) and treated with 1 N NaOH The resulting solution was 10

stirred at roomtenper atdr & The reactFon m xrwe was concentrated
under reduced pressure gngdk [ 'y preparative thin

| ayer chromat ography (TLC) (sing a 5% (10% N YN rn ©A2CI 2 sol ution as
el uent (0.053 g, 53%yiel dN 132-137C. 15 EXAMPLE

CVs: M+ = 526;
609. 71 and 609.72 F3CO F3 3 CH3 ) CH3

O F$CO 1:1C, __N CH3 Nl{iﬁ N CH §
NNN OOONNN O 0 BBoPCT/ US Ahe above
conpounds were prepared th[@?{i}/@separ ation Mj@eomrs of the
conmpound from Exanpl e 609. Usl N preparative HF a CH RALPAK AD
columm using a 95: 5 hexanes : IPA mx with 0.1% DEA as el uent: Exanple

609.61 (first eluting isomer-1): LCOMS: Mt+=602. 5 Exanple 609.62 (second
el uting isomer-BfA (ROMBL) Masftibd to a solution of the product from Preparative Example

172 (2.00 g, 3.86 mmol) in anhydrous CHCl2 (40 mL) at 0°C under N,. The mixture
5 was stirred at 0°C for 15 min, then 16 mL of TFA was added and the stirring was

continued for another 30 min at 0°C. The mixture was poured onto selid Ko,COj3 (50
g), H20 (200 mL) was added, and the mixture was extracted with CH2Cl, (4 x 30 mL).
The extracts were dried over NaxSO,, filtered, and the solvent was evaporated. The
sticky solid was dissolved in anhydrous CHCI, (30 mL),_anq,Aczo_ (0.79.9,.7.7 mmol) .

.10 and TEA(1.95¢g, 19.3 mmol) were added. The mixture was stirred under N, for 24
hrs, poured into sat. NaHCO, (50 mL), and extracted with CH,Cl, (2x30 mL). The
combined extracts were dried over Na>SO4 and filtered. The residue was purified by
flash chromatography using 7 % MeOH (10% NH4OH) in CH.Cl, to give 1.63 g(92 %)
of a solid. LCMS: MH* = 462; mp = 65-71°C.

15

PREPARATIVE EXAMPLES 611.1-611.24
By essentially the same procedure set forth in Preparative Example 611, using

the starting materials in column 2, the products given in column 3 were prepared:

’?rep. Ex.
Column 2 Column 3 CMPD
611.1 |
O LCMS: MH* =
: 1 O 0 556
Nj O;#F N O%FO .
j\/@BOC 7([ j F Mp = 78-85°C.
N N
o)
o)




EXAMPLES 609. 73 and 609. 74 F3CO F3CO F3C0 Cz~_, NCH3 N CH3 NCH3 CH3
CH3 CH3 NNNI OO0 O NINN ONH2 O-NH2 0----,-NH 2 10 The above
conmpoundswwems@2psepar ed t hrough the separation of di aster aoTeu®2/28i81t he
conmpound from Exanpl e 609. 60 using preparative HPLC with a CH RALPAK AD
colum using a 95 : 5 hexanes :.IPAmx wth 0.1 % DEA as eluent: Exanple
609.63 (first eluting isoner-1): LCVS: #4$=603. 15 Exanpl e 609. 64 (second
eluting isoner-2): LCVS: NH+ 603. WO 03/022835 PCT/ US02/ 28181 221 EXAMPLE
609. 75 0| 611000y &:D k N O O N e conpound fragm
Exanpl e 605.21, (0.05 0. DI ) 1.10CMS); Mt =1 |N
NaCH (0.1, nlL) at )roomYenpergtuoe over he At m Xt urga4qnas
concentrated undef reduce :j éb#hﬁe The crude pnodu di ssol ved in
0

CHz2Cl 2 (; m.) and{HOBt ( 0 gy, dinet hydr ochT®@i de
5 g) and|{TEA uigiiziﬁﬁme added: _anet ULkn Nﬁ?xgﬁf%9%3

DEC (0. 01 & r
i ni ght .| The aigigg[ﬁigture was quenched
by the addition. of o) |

stirred

6113 | _SCHj SCH;

‘ | ‘ ' , 522

\ ‘ ‘ N o

R j 1 | mp=7885°C
N N

611.4

| LCMS: MH* =
Coe12
Mp = 70-76°C

' | 0] : |
611.5 O><F ‘ O >< ;
' . ‘ ‘ n - LCMS: MH" =
| ‘ o F o F 556
N | |

) | ] Mp = 76-83°C
O . O |
611.6 —S0,CH; | 0,0,
g g o i
‘ 554
N N o
] ‘ j ) Mp = 90-104°C




10 saturated NaHCO3 and the resulting m xture was extracted with CH2C 2.

The conbi ned' organics were dired over Na2SO4, filtered, and concentrated
under, redwclsm222sessure. The crude product was purified mciisshsist
chr omat ogr aphy using a 10% (10%MNH4OH in MeOH solution) in CH2Cl 2 as
el 'uent (0.019 g, 54%yield): LCVS: =577; np=64-65C. 15 EXAMPLE 610 The
product from Exanple 609 (0.05 g, O. nmmol) in acetone (2.0 mM-) was
treated with (0 01m_ 1.1 eq.) and K2C3 (0. 066 g, eq.) and the
resul t|iGig.gol ut)i Pé ~e. 096Fni ght | The reaction
m xturle was co re and the ceMB: MHiduct
purifiled by fl3 %NH4C]—|i1I\/EO-576n CH2(l 2
sol utijon as el { ; 541 np° = 64-66C. R5
EXAMPLE 611 WO| 18 222 ﬁk N Rrips et P
TFA (4.0 nm) w Cﬁ rom Preparative
Exanplle 172 (2. ai ro 2 (40 n{) at OC under
N 2. The ni xt uf 0C f o , then 16 nL of TFA was
added jand the $ d for another 30 min at OC. The m xture
was pawgedg ont ‘ soyexs, added, and the
m xt urle was ex The extract gyenaHdr ef
over Na2SO4, fi por at ed. Th sti soIi:i
was dijssol ved i Ne and _Ac20_ (.Q 79 g. md )
10 and TEA (1. @ e mxtcmre was Lr, er N2
for 24 : Mé ﬁng%ﬂ
o
' 611.9 CFS
~ o)
IS h
611.10 CF3
O LCMS: MH" =
A 534
0 Mp = 58-61°C
Igoh
611.11 CF3
2\ LCMS: MH" =
N
Mp = 69-75°C
(@]
O




hrs, poured into sat. NaHCO3 (50 nlL), and extracted with CH2ClI 2 (2 x 30
m.). The conbined extracts were dried over Na2SO4 and filtered. The
resi due wa® @uedssed by flash chronmat ography using 7 % MeOH/(SDO2BISHACH) i n
CH2Cl2 to give 1.63 g (92 %9 of a solid. LCVS: M# = 462; nmp = 65-71 C. 15
PREPARATI VE EXAMPLES 611. 1-611.24 By essentially the sane procedure set
forth in Preparative Exanple 611, us?%% the starting materials in colum
2', the products given in colum 3 were prepared: Prep Fx Colum 2
Col unm &t 1CWVPD LCMS: M#+ _ rv o~ 556 F F N O-FO N
NBoc B Mp = 78- 35 PEPLGISHL PSLEMS MBI 511 2
F3C F3C LCVs: N , .Boc F F M = &B®B5C 6{11.3
oy" SCH 3. O 11 = " NN O Mp = 78-85C

N o Mp = 108-
] 117°C
N O ‘
611.13 Br
' O LCMS: MH* =
\ 556
N] 0
| : Mp = 69-76°C
m*
A
611.14 Br . L
| O K LCMS: MH* =
542
Nj | (@) 0
. Mp = 82-88°C
m/”\
O.
611.15 | _CF3
O % LCMS: MH" =
» . . 564 - -
Nj Ci o o
Mp = 71-77°C
Y[JN\/O\]JJ\
‘ 0
611.16

SOchg
1 LCMS: MH* =
554

g
"] 9 Mp = 95-98°C
s deal




MBoc NN O 611.4 CF3 CF3 LCMS: M+

N N

Mp=7 0-76C /1,NBoc O O 611.5 OyOGoF Q(CoXF LCMVH_
76-83C NwjoNBae2dssN' O O SO 2CH3 / SO2CH3 611.6 011/fcr I\CT/USOZ/,ZS]ISCIVB VH+

\

556 N N ~I.

612CFSCFSNNO
I\m_

554 N N Mp = 90-104C N GNBoc N N 0 0 WO 03/022835 PCT/ US02/ 28181 224
611.7 oya SCF3 CJYC3 SCF3 LCMS. MH+ _ 576
27%
611.17 $0,CH; ~S0:CHy
; O 4 , O LCMS: MH" =
N 3 554
N N
\ ) ~ j JOK Mp = 93-96°C
ol o
511.18 A
| O 1 A O 1 , LCMS: MH" =
0 X o 556
N 9] N O
3ot C ) f Mp = 65-67°C
\ j‘\/O\IBoc w
o\ ' | o
611.18
‘ L) QLA owsiws
2 o ‘ N o 556
N O N O
SN () ¢ Fj\ Mp = 70-72°C
O O
RRE CFs —CF )
\ d I 1 A ; ‘ LCMS: MH™ =
N 530
N . . _N : .
| j j j\ Mp = 73-76°C
o | o
51120 CFa CFy .
‘ O ; O ) O LCMS: MH" =
530
N N
j ] j\ Mp = 74-77°C
O O




64-70C N
0 M

NNO M =
608 N N). ~.

NBoc N N woei3/026335611"
58-61 C LOIBOG ZG Nk OO 611.11 CF3 CF3 _

69-75C NBoc NN O

NBoc N CJN O O 611.8 oya SQ2CF3 / SO2CF3 LCMS: M+ _

.10 CF3 CF3 /

= 84-89C 4 611.9/ / TCF3 / /| CF3 Y Y-
_ PAIBS02B1810 Mo =
oly~~\ 0 LCMs: MH N N M =

| O OYO LCMS: M+

NN O 9%

227
611.21 SO,CF3 SO,CF3
‘ ‘ 608
N N o
| j j )§ Mp = 84-87°C
o7 o7 "
611.22 —SO,CF, _SO,CF; |
[ ' 608
N N .
: j j ' Mp = 91-94°C
‘ O O | |
61123 | | SO,C(CHy)s | SO.C(CHa)s
Sl SV Saa [sW o
| S 506
N N o
- j j )Y Mp = 92-96°C
; o” O
611.24 | : SO,C{(CH3)3 SO2C(CH3)s
SV il W g s
| 1 596
N N 0 : -
| j | j 1 Mp = 107-
O @]
EXAMPLE 612
Y[io ] Y[fv@j\““z
o? o




WO 03/ 022835 PCT/ US02/ 28181 225 611.12 SO2C(CH3)3 SO2C(CH3) 3 LCVs: M+

oya OY-01 596 N N O Mp = 108- N NBoc 117C NN O 611.13 Br OYQ, Br \ (
LCMVS: MH webB/0234%5N J J O Mo = 69-76C N NBoc N, O 611. c1ArSoBrsisb42 N N

0 M

a W =

10

15

= 82-88C NJ NBoc NN 611.15 CF3 CF3 \ \ LCMs: MH _ 564 N) d NJ
71-77C NJ INBoc N O 611.16 a E%CHS OY, a SO2CH3 \ LCMS: MW _

TFA (4.0 mL) was added to a solution of the product from Preparative Example
172 (2.00 g, 3.86 mmol) in anhydrous CH,Cl, (40 mL) at 0°C under Np. The mixture
was stirred at 0°C for 15 min, then 16 mL of TFA was added and the stirring was
continued for another 30 min at 0°C. The mixture was poured onto solid K,CO3 (50
g), H20 (200 mL) was added and the mixture was extracted with CH,Cl> (4 x 30 mL).
The extracts were dried over Na,SQy, filtered, and the solvent was evaporated. The
sticky solid was dissolved in anhydrous CH»Cl, (30 mL), and TEA (1.95 g, 19.3 mmol)
and TMSNCO (4.44 g, 38. 6 mmol) were added. The mixture was stirred under N for
3 hrs, poured into sat. NaHCO3; (200 mL), and extracted with CH2Cl; (2 x 30 mL). The
combined extracts were dried over Na>SQy, filtered, and the solvent was evaporated.
The residue was purified by flash chromatography using 11 % MeOH‘ (10% NH4OH) in
CHCl, to give 1.51 g (85 %) of a solid. LCMS: MH™ = 463; mp = 100-107°C.

PREPARATIVE EXAMPLES 612.1 - 612.8
By essentially the same procedure set forth in Preparative Example 612, using

the starting materials in column 2, the products given in column 3 were prepared:

Prep. ‘,
EX. Column 2 Column 3 CMPD
6121 | ,
Ve L | s
B o O = 557
N_ O o
F ol F
] ] F Mp = 108-
3 O O
612.2 FsC FsC
O O LCMS: MH®
0 o) =625
N O 5
Fr F
» Mp = 114-
N NBoc )\/O 1200C
@




554 N N)I

611.17 SO02 H3 r

93-96C NwOO3@2#883. 18 r r LCMS: MH''

2 ~' LCVS: MH}

554 N N,

0 Mp = 95-98C Nf JNBoc N, N O WO 03/022835 PCT/US02/28181 226

SCRCH3 oy2 a \ {. LOBOC Mp =

O ~10 556 N Q-F md¢T1USe2Esishp =

65-67C OO 611.18 r ,~ ~ ~C23 121 LCMS: M Q '/ 556 N OF r-
O7 FQ Mp = 70-72C N8oc N- O 611'.19 GE3 CF3 LOVS: MH 530
612.3 _SCH, SCH,
Vil
| = 523
: N
| ) ) Mp = 105-
w NH, 112°C
0
612.4 o |
| LCMS: MH*
CF3
| N . Mp = 104-
e )il 109°C
| j\/@ NH,
X O (
612.5 , O o><F :
| | | LCMS: MH*
‘\[f";O F =557
B o= 107
J 9 0=107- |
‘ )N\/OJLNHZ 113°C
‘ O
612.6 S0,CH;8 .
y . O LCMS: MH*
l = 555
N [ PP - .| .
j j\ Mp = 132-
w NH, 141°C
O
612.7 SCF,
‘ O LCMS: MH*
- =577
N
j JOL Mp = 98-
w NH, 105°C
O




NN) O M =73-76C N NBoc N N'. QO 611.20 cLclli CF3 oy2 clJ.CF3 LCVE:
MH{ 530 NNDM = 74-77C N G\NBoc N O O WD 03/022835 PCT/ US02/ 28181 227
611. 21 SOROHB/SERBREF3 LCVS: MH+ ~ 608 N N O M = 84-87C Hea/usdBegisSN. ~ | N
O 611.22 / SORCF3 SQ2CF3 LCMS: M+ _ 1 608 NNO M = 91-94C ~~NBoc N O
611.23 / / SO2C(CH3)3 SO2C(CH3)3 LCQVE: 2M6|+ _ 596

612.8 ‘ SO,CF, SO,CF,

IO O™ o

, \ - =609
| N | N o | )
: /“\ Mp = 110-
j\/@aoc ‘ w NH; 115°C
o 0 |
EXAMPLE 613
heVe
H )
SN 3
: 1 i - : j ,‘
Y[N)v@ Y[” T
o |
.5 A mixture of the product from Preparative Example 239 (30 mg, 0.10 mmol),

the product from Preparative Example 76 (30 mg, 0.11 mmol), Nal (15 mg, 0.10
mmol), and K2CO3 (60 mg, 0.45 mmol) in anhydrous CH3CN (1 mL) was stirred and
refluxed under N for 24 hrs. The mixture was poured into 5 % K,CO3 (30 mL) and
extracted with CH,Cl, (3 x 10 mL). The combined extracts were dried over Na,SOs,

10 the solvent was evaporated, and the residue -was purified by flash chromatography -
using 3 % MeOH (10% NH4OH) in CH,CI, to give 36 mg (66 %) of a solid. LCMS: MH*
= 546; mp = 113-120°C.

EXAMPLES 614-628
15 By essentially the same procedure set forth in Example 613, using the
chilorides in Column 2 of Table 16, the products in Column 3, Table 16 (CMPD) were
prepared.

20



NNO M =92-96C N, NBoc N NA, OO0 611.24 SQ2C(CH3)3 OY2 SQ2C(CH 3)3 2 .
LCVMS: M+ = 596 N N O Mp=107- N NBoc N N 110C O EXAMPLE 612 OYOO NN
N NBoc N~wldgri2283s WO 03/ 022835 PCT/ US02/ 28181 228 TFA (4.rFeTisop/28@s added
to a solution of the product from Preparative Exanple 172 (2.00 g~, 3.86
mmol ) in anhydrous CH2CI2 (40 m-) at OC under N2. The mixture was stirred
at 0OC for 15 min, then 16 nL of TFA wa23ddded and the stirring was
continued for another 30 min at OC. The m xture was poured onto solid K2CO3
(50 5 g), H20 (200 nmL) was added and t Lrﬁi@ure was extract ed with CH2Cl 2

(4 X 30 D:'_L_l g The an f ';‘Ct% were d’l T \.,u oV IWL y 11 1 Tl C ?@'d—ﬁ’l'é

sol vent wa%xevaporat Q@T‘unm@ sticky sol |G Wé’% gl ssolved in %h droug CHzCl 2
(30 nm), oglf.'h TEA T . (4. 44 amsS8. 6 mMmol|) were
added. The m xt ur @ w ed unde hrs, poured into sat.} NaHCO3

(200 nL)} and |extNa . , The 1MHo7HORed extlracts
were dried over N a2SO4, fi I tered} and t sol vent was$ evaporated. |The

residue was purified b A1 ash chr(bmat og y usi 11{% MeOH (10% NHAOH) in
CH2CI 2 tp give 1.51 g (85 % of alsqli : Mi

= 463; np = 100- 07C.

615 Ny L N | O | LCMS:
| | l/‘ ' \ S MH* = 546; |
‘ Cl ' \//[Nj i 'mp = 110-115°C. |

LCMS:
MH* = 552;
mp = 95-100°C.

616

617 | Fs _CFs | Fs Fs. | LCMS:
O O MH"* = 598;

Cl | N'j o | mp=95-100°C.
T
O
6518 Cl Cl ‘ LCMS:
4 g \ MH" = 502.

Cl




PREPARATI VE EXAMPLES 612.1 -
forth in Preparative Exanple 612,

2,

3 CGwWD 612.1 i

Mp

Mo

usi ng

t he produstR2s3sven in colum 3 were prepared:

I ~ LCMB: M+

o Ovl:

., FF /'

612.8 15 By essentially the sane procedure set
the starting materials in colum

Prep. Bectdnoonsis?2 Col umm
O=557 CNO1N, O-

F FA

108- -~"~/ rNBoc N N NH2 114C 612.2 FSCF3C 4 1 i i |I' | LCM5s M+ o
625 NL OF' F N--F NNBoc F Mp 2324- ~ N N NH2 1200C O WD 03/ 022835
PCT/ US02/ 28181 229 612.3 / SCH3 SCH3 I' , | | | LCVS: M+ = 523 N.4N O ~
105—N"G-NBoc N N NHZ I1ZC ' :
619 N Ci N ai "LCMS:
(’j\‘/@ </m MH" = 503;
S S o
cl ; Nj o | mp=82-87°C.
A o
A
5501 o] | LCMS:
| | MH* = 546;
& | YEND j\ 'mp = 105-109°C. |
621 cl LCMS:
| O O MH" = 547;
N P mp = 115-121°C. |
O O MH* = 547;
L4 & mp = 103-109°C.
623 ! LCMS:
O O MH" = 547;
o Gl

mp = 111-117°C.




O 0612.4 CF3 CF3 LOMS: M+ \ I! | | {. =613 CF3 CF3, NN Mp = 104-
109C N-NBoc N N NH2 p 612.5 oyaF O F ci c1OXF 0 LCMS: MH= 557 N N Mp =
107- N/ GBom238 NH2 113C O O 612.6 SO2CH3 cit S02CH3 \PdT/UBYBSISMH+ 555
N N OO Mp = 132- ~NBoc N \y/IN NH2 141C O O 612.7 c:iioi | ,\ | LCMS: M
~JNBoc SCF3 / SCF3 = 577 NN O Mp=08- N LN NH2 105C

| 624 g ! OCF3 ; 5O TGS
| O O | ! MH" = 596;
; N mp = 95-101°C.

| 625

LCMS:
MH" =547,
mp = 116-122°C.
626 N7 I | ‘ / ‘ . T
N A l . MH+ = 497,

Cl

- 627 | e _ —
| i} | " 0 mp = 77-85°C.
Yot

S S S IS MH* = 474-

YSN}/O\I i mp = 50-56°C.




0 WO 03/022835 PCT/ US02/ 28181 230 612.8 S2CF3 Oya SQ2CF3 LCMs: M+ = 609
NNOM = 110- NBoc N N NHZ 115C O EXAMPLE 613 C. I~ HNO, NO N,

N)' O .5wlosizes3se of the product from Preparative Exanplre128920861ny,
0.10 mml). the product from Preparative Exanple 76 (30 ng, 0.11 mol),
Nat (15 ng, 0.10 mml), and K2CO3 (60 , 0.45 mmol) in anhydrous CH3CN (1
m.) was stirred and refluxed under N2 24 hrs. The m xture was poured
into 5 % K2CO3 (30 nL) and extracted with CH2Cl2 (3 x 10 nL). The conbi ned
extracts were dried over Na2SO4, 10 the solvent was evaporated, and the

resi due was purified by flash chro%%ng 3 % MeOH (10% NHACH) in
CH2CI 2 to give 36 ng (66 % of a sol¥4+k: > = 546; np = 113-120C

EXAMPLES 614-628 15 By essentially the samegekpracedur et forth in Exanple
613, using the <chlorides in Colum 2 of Tabl @ t br oducts in Col um

3, Table 16 (CWD) were I_prepared,. ‘
:|. 9 ‘ ] 0
YSVOJL ﬁf)*

5 A mixture of the product from Preparative Example 240 (30 mg, 0.10 mmol),

the product from Preparative Example 76 (30 mg, 0.11 mmol), Nal (15 mg, 0.10
mmol), and KCO3 (60 mg, 0.45 mmol) in anhydrous CH3CN (1 mL) was stirred and
refluxed under N, for 24 hrs. The mixture was poured into 5% K2CO3 (30 mL) and
extracted with CHzCl, (3.x-10.mL). . The .combined. extracts were-dried-over NaxSOy, - -~

10  the solvent was evaporated, and the residue was purified by flash chromatography
using 11 % MeOH (10% NH4OH) in CH.Cl; to give 27 mg.(42 %) of a solid. LCMS:
MH* = 547; mp = 128-138°C.

EXAMPLES 630-635
15 By essentially the same procedure set forth in Example 629, using the
chlorides in column 2'of Table 17, the products in column 3, Tablé 17 (CMPD) were -

prepared.
TABLE 17
Ex. Column 2 ‘ Column 3 CMPD
630 N | O N | O l LCMS:
LT | X

mp = 141-

Cl ' Nj 0
Q
%N . JLNHZ 145°C.

O




20 WO 03/022835 PCT/ US02/ 28181 231 TABLE 16 Ex. Columm 2 Colum 3 CMPD

614 i' LCVMs: MK =497 CI N NN O 615 LCMs: | ~ MH = 546; cl No np =
110- 115C. woNi3NM2£888 cl Q p LCMS: M H+ = 552; Q@S Cl N np PCa%EshoQ€isi N N~
617 F3 CGa F3 F3 F3. LCMs: MH = 598; cI N O np = 95-100C. ~ NK

618LCMS: CS IY-O-c s, MH+=502. C O""r g WD 03/ 022835 PCT/ US02/ 28181 232
619 N ,~ G N O LCMVE: 23

631 '1 ~ Cl
’ >
(7

LCMS:
MH" = 548;
mp'= 127-
135°C.

LCMS:
MH™ = 548;

mp = 143-
147°C.

632 | v

- 633 LCMS:
MH™ = 548;
mp = 136-

140°C.

LCMS:
MH* = 548;
mp = 135-
142°C.

634

635 LCMS:
MH" = 597;
mp = 122-

128°C.




{ s M =503, C Nnp = 82-87C. 0.- ,~ C ¢l LCMS: 620 ,~ ~, .. ~~. '
MHO = 546; C N np. = 105-109C. N C 2-1 C LCvs: ,,, f 1 Mt = 547
O ~} N npouskisss2iC. 622 ., | i. LCMS. M# = 547; C N RQI/Eso08s109C.
CYN\.~ 0 623 LCM5: MO = 547; Cl np = 111-1 17' C. WD 03/ 022835

PCT/ US02/ 28181 233 624 OCF3 OCF3 LCMS_ L. | Mi+ = 596; CI' Nff~ Onp =

95-101C. e~N) rN, 625 N, N LQWVE: M—|+236547 cl Nnp = 116-122C.

EXAMPLE 636

SN C‘”C'
E] CHiCH3'+ Cl

Y

RoUeH
CH3

(>,
O

The product from Preparative Example 242 (1g) (3.39 mmoles) was dissolved
5 .m anhydrous acetonitrile (30 mL). To the s’urred solution under argon, was added bis-
(4- chiorophenyi)methyl chloride (1.04 g (3.39 mmoles), anhydrous potassiun iodide
(562mg) (3.39mmoles) and anhydrous potassium carbonate (468 mg) (3.39 mmoles)
and the mixture was stirred at 25°C for 235h. The mixture was poured into
dichloromethane (800 mL) and extracted with saturated aqueous NaHCOs. The

10  aqueous phase was re-extracted with dichloromethane (300 mL) and the combined

dichloromethane layers were dried (MgSOs), filtered and evaporated to dryness..The--. ..

residue was chromatographed on a silica gel column (25X5cm) using 1.5% increasing
to 6% (10% NH4OH in methanol)-dichloromethane as the eluant to give the product
(271.8mg; 15%): HRFABMS: m/z 530.2329 (MH"), calcd for CagH3sClaN3O2 m/z

15 530.2341; [a]p®>C +33.0° (c=2.600mg/mL MeOH); 84 (CDCl3) 0.89 (3H.d, CHa), 1.07
(3H, d, CH3), 2.08 (3H, s, CH3CON-), 5.22 (1H, s, AroCH-) and 7.23-7.35ppm (8H, m,
ArH); 8¢ (CDCls) CHa: 19.2/19.5, 20.1, 21.7; CHa: 32.2/33.0, 32.2/33.0, 39.2/39.4,
30.2/39.4, 37.8, 41.9/42.2, 43.1/43.7; CH: 26.6/27.0, 33.2, 46.8, 60.0, 66.1,
129.1/129.4, 129.1/129.4, 129.1/129.4, 129.1/129.4, 129.4/129.8, 129.4/129.8,

20  129.4/129.8, 129.4/129.8; C: 133.2/133.4, 133.2/133.4, 139.4/140.6, 139.4/140.6,
169.0, 170.3/170.6.



NO 626 N, LCMS: | (DO , '~ MHO = 497. «cl N'? xoolcj 627 1Cl LQWVE:
WMH = 502; C NOnm = 77-85C 0628 LCMS: s s s M = 474; 1T-f OAc N O
np = 50- 56@ 03/0kk¥%3/° 0 WO 03/ 022835 PCT/ US02/ 28181 234 BEP&NAL26281 C N O
CANH2 NNH2 O 5 A mxture of the product from Preparative Exanple 240 (30
ng, 0.10 nmmol), the product from Preparatlve Exanple 76 (30 ng, 0.11 nmmol),
Nal (15 ng, 0.10 nmol), and K2CO3 (60 ﬁ@ 0.45 mmol ) in anhydrous CH3CN (1
m.) was stirred and

PREPARATIVE EXAMPLE 637

0
TMSO |
\< CHzPh N
CH,Ph
5 Benzylimine of pivalaldehyde (5.08 g, 29 mmol) was dissolved in anhydrous

THF (10 mL), Danishefsky’s diene (5.00 g, 29 mmol), then ZnCl, (0.5 M in THF, 58
mL, 29 mmol) were added under N,. The mixture was stirred at rt for 4 hrs, poured
into HoO (500 mL), and extracted with EtOAc (4 x 50 mL). The combined extracts
were washed with brine (100 mL), dried over Na;SOy, filtered, and the solvent was

10  evaporated. Chromatography on silicagel with hexane: EtOAc (1:3) afforded pale
yellow oil (2.68g, 38%).

PREPARATIVE EXAMPLE 638

Enypn CHaPh
15
Solution of the product from Preparative Example 637 (2.50g, 10.3 mmol) in

anhydrous THF (50 mL) was stirred under N at -78°C. L-Selectride (Aldrich), (1.0 M
in THF, 10.3 mL, 10.3 mmol) was added slowly, the mixture was stirred at -78°C for 1
hr, then at room temperature (rt) for 1 hr after which it was poured into HO (500mL.)

20  and extracted with CH.Cl» (4 x 50 mL). The combined extracts were washed with
brine (100 mL), dried over Na,SOy, filtered, and the solvent was evaporated.
Chromatography on silicagel with hexane: EtOAc (4:1) afforded a pale yellow solid

(1.31g, 52%).

25
PREPARATIVE EXAMPLE 639




refluxed under N2 for 24 hrs. The m xture was poured into 5% K2CG3 (30 ni)
and extracted with CH2Cl 2 43.-x-"'10. nlL). -The-conbi ned. extracts.
wer e- dr i edrooosan2838a2S0O4-, 10 the sol vent was evapor at ed, aud/tsve28wsi due
was purified by flash chromat ography wusing 11 % MeOH (10% NHAOH) in CH2CI 2
to give 27 ng. (49 %9 of a solid. LCME: = 547; np = 128-138C. EXAMPLES
630-635 15 By essentially the sanme pro re set forth in Exanple 629,
using the <chlorides in colum 2 of Table 17, the products in columm 3,

Table 17 (CWD)"were prepared. ®ABLE 17 Ex. Col P'Col utm 3 CMPD 630 N
/1 LCMs: ~ , MH=548; C N O = %H&ﬁ;@ﬁ 145CJl 0 WD 03/ 022835
PCT/ US02/ 28181 235 631 , C , =2549 - NOnp = 127 135C.

NNNH O 632 i c-/ C L
NHS

'O np=143- 147C. ,N
CH,Ph

Diethyl (dibromomethyl)phosphonate (1.27 g, 4.10 mol) was dissolved under
N in anhydrous THF (10 mL) and the solution was cooled to -78°C. Lithium
5  diisopropylamide (2.0 M in THF/heptane 1.70 mL, 3.4 mmol) was added and the
solution was stirred at -78°C for 30 min. Solution of the product from Preparative
Example 638 was in dry THF (6 mL) was added and the mixture was stirred at -78°C
for 1hr, then at rt for 6 days. The mixture was poured into H»O (250 mL) and
extracted with CH2Cl, (3 x 50 mL). The combined extracts were dried over NaxSQOy,
10  filtered and the solvent was evaporated. Chromatography on silicagel with hexane:
 EtOAc (30:1) afforded a colorless oil (388mg, 47%).

PREPARATIVE EXAMPLE 640
Br. Br Ph Ph

N
CH,Ph CHoPh - -
15
Dimethoxyethane (15 mL) and HzO (3 mL) were added to a mixture of the
product from Preparative Example 639 (388 mg, 0.97 mmol), phenylboronic acid (366
mg, 3.00 mmol), PdCly(PPhs), (140 mg, 0.20 mmol), and NaxCOs (1.06 g, 10.0 mmol)
and the mixture was stirred and refluxed under N for 24 hr. The mixture was poured
20  into HyO (300 mL) plus brine (30 mL) and extracted with CH2Cl> (5 x40 mL). The
combined extracts were dried over Na,SQy, filtered and the solvent was evaporated.
Chromatography on silicagel with hexane: EtOAc (30:1) afforded a pale yellow oil

(208mg, 54%).

25
PREPARATIVE EXAMPLE 641 and 642




O 6331 0-~,N, LCVM5: '~ 1 | MB48, iNC ,NOnp = 136 140C. NN NN2
634 C , , cl LCVM5: N~ | MH+ =548.; C (i No np = 135 142C. 'N NHS O
635 | | O®eB3@ER3ECVS: M+ = 597; cl N nmp=122- 128C. N edrm/usédi28ds? 0 WO
03/ 022835 PCT/ US02/ 28181 236 EXAMPLE 636 HCHs CI' / C NCHS O)~ N

| & CH3 N<CH O
NCH3 I OodC |/ c 239

Ph Ph Ph.__Ph Ph._-Ph

SN

CH,Ph

N
isomer 1 isomer 2
A solution of the product from Preparative Example 640 (208 mg, 0.52 mmol) in
anhydrous EtOH (8 mL) and a solution of ammonium formate (756 mg, 12.0 mmol) in
anhydrous MeOH (8 mL) were added under Nz to 10% Pd/C (250 mg). The mixture
5  was stirred at rt for 24 hr, then CH2Cl, (100 mL) was added, the mixture was filtered
through Celite, and the solvent was evaporated. Chromatography on silicagel with
20:1 CH2Cly: MeOH/NH4OH (10/1) afforded 73 mg of a white solid (isomer
1=Preparative Example 641, fast eluting) and 20 mg of a colorless wax (isomer 2=
Preparative Example 642, slow eluting). Both diastereomers are racemic.
10 '
PREPARATIVE EXAMPLE 643

COOH

isomer 1 isomer1. .. .
The product shown in the reaction above was prepared using the isomer 1
product of Preparative Example 641 by the procedure that is essentially identical to
15 that described in Preparative Example 19 and afforded a colorless wax.

EXAMPLE 644
Ph._Ph Ph
0
o) o]
isomer 1 isomer 1

The product shown in the reaction above was prepared using the isomer 1

20  product from Preparative Example 643 by a procedure that is essentially identical to



~ CINA3 O= The product from Preparative Exanple 242 (1 g) (3.39 mmol es)
was di ssolved 5 in anhydrous acetonitrile (30 nmL). To the stirred solution
under ar go owasssadded bi s- (4-chl orophenyl) net hyl chl ori de1Us®4sig1 (3. 39
mol es) -, anhydrous potassiun iodide (562ng) (3.39mmol es) and anhydrous
pot assi um carbonate (468 ng) (3.39 mraljﬁg(z) and the m xture was stirred at
25C for 235h. The m xture was poured i di chl oronet hane (800 ni) and
extracted with saturated agueous NaHCO3. The 10 aqueous phase was .

r e- ext r athaidetcribediic Mrepamtva ani@e G 1tgndationded & ealorigsg solid. LCMS: MH

di chl oronefhane |l ayersowere dried (MgSA), filtered and evaporated to
dryness. ﬁggmp '?é&b%ug‘awas chromat ographed on a silica gel colum
(25X5cm using 1.5%increasing to 6% (10% NHAOH i n )

met hanol ) - di chl oronet hane as the eluant to give the product (271.8ny;
159 : HRFABMS: m z 530.2329 (MH), calcd for C29H38CL2N3O2 nmfz 15 530. 2341,
[ a] gg C +33.0 (c=2.600ng/ m. MeOH); 8H (CDCI3) 0.89 (3H,d, CH3), 1.07 (3H,
d, ), 2.08 (3H, s, CH3CON-), 5.22 (1 H s, Ar2CH) and 7.23-7.35ppm (8H,
m ArH); Sc (CDCl3) CH3: 19.2/19.5, 20.1, 21.7; CH2: 32.2/33.0, 32.2/33.0,
39.2/39.4, 39.2/39.4, 37.8, 41.9/ 4§: 2 43i ]6% 3.7, CH 26.6/27.0, 33.2,
46.8, 60.0, 66. 1, 129.1/129.4, 12% 242 129.1/129. 4, 129.1/129. 4,
129.4/129.8, 129.4/ 12gh8, . 0 129. 4/5%&18’ 129. 4/ 129, 8pnC. 133. 2/ 133. 4,

133. 2/ 133. 4, 139. 4/ 140. . 169.0, 170.3/170.6. WD 03/022835

~"139. 4/ 140:
PCT/ US02/ 28181 237 PREPARATI VE MPLE 637 0 TMS N \CH2Ph N QOwe
pnval.al dehyHe (5. 08,9, 29 I]) was @i ssolved in

CH2Ph 5 Benzylimne o

anhydr ous N N N
N S
isomer 2 isomer 2
10 Acetylpiperidine écetic acid (85 mg, 0.50 mmol) was dissolved in anhydrous

PhCHs (1 mL) and TEA (0.06 mL). To the solution was added pivaloyl chioride (0.05
mL) under Nz at 0°C and the mixture was stirred at 0°C for 1 hr. A solution of the
isomer 2 product from Preparative Example 642 (18 mg, 0.058 mmol) in anhydrous
PhCHjs (0.5 mL) was added, followed by TEA (0.10 ml) and the mixture was stirred at

15  rtfor 4 days. The mixture was poured into saturated aqueous NaHCO; (40 mL) and
extracted with CH,Cly (4 x 15 mL). The combined extracts-were dried over Na>SOy,
filtered and the solvent was evaporated. Chromatography on silicagel with 50:1
CH,Clp: MeOH/NH,OH (10/1) afforded 22 mg (79 %) of a colorless solid. LCMS: MH*
= 475; mp = 49-54°C.

20
PREPARATIVE EXAMPLE 646 and 647
o Ph Ph Ph Ph
‘ OH OH
—— e - +
CH,Ph CH,Ph 2Ph
isomer 1 isomer 2

BuLi (2.5 M in hexanes, 3.5 mL, 8.75 mmol) was added under N; to a solution
5. of diphenylmethane (1.68 g, 10.0 mmol) in anhydrous Et,O (25 mL). The solution was



THF (10 nlL), Danishefsky's diene (5.00 g, 29 mmol), then zZnd2 (0.5 Min
THF, 58 nl, 29 mmol) were added under N2. The m xture was stirred at rt
for 4 hrswopouessds into H20 (500 nL), and extracted wi th Bc@Acso¢4se150 ni) .
The conbi ned extracts were washed' with brine (100 nlL), dried over Na2SO4,
filtered, and the solvent was 10, evapgr;f\t ed. Chromat ography on silicagel
with hexane: EtOAc (1:3) afforded pale 4yeI |l ow oil (2.68g, 38%.

PREPARATI VE EXAMPLE 638 O O CH2Ph CH2Ph 15 Sol ution of the product from
Pr epar at i refluRsafign 6 BB Topledoyl, thena setelign phthesprrddebiieMmTRIEPEsIVMeL) was

0.5 ol el S B -0 RGO It £ReL A 0 B85 addlpeard fmpllre b ™

then at rapmd SNME6E6 HF. Thetmixiure washpowrbt énto@ biust briveess apd extrdctedtwitii2 O
(500nmL) 20 and extracted with CH2C 2(&4 x 50 mL). The comnbi ﬁ"% ngﬁtr cts

ver e washetlzGlzt hhesombined exiracts wergidigdamar Nas filtgred; an Yentygas

(4. 1) Sar 1 el B Foman i PAT pAGARARL oty 8 Wl AR A0St (Rl
?:I?-)lg P\r/]\D %3?1 fﬁ’i‘l@&a}gﬂg&/ﬂﬁﬂﬂ{lﬁ 6%1811h772n&§, 21 %Breh]ltéd vB’mZtEH G i) ClEF20RcNse@hrbh
inder N2 (OTEAR G BRparRiNG BRAEIP G J0m Y0P 010 S R B e oo BB
Lithiumb5 diisopropylamde (2.0 Min THF/ heptane 1.70 nL, 3.4 mmol) was

added and the
PREPARATIVE EXAMPLE 648

Ph._Ph Ph.__Ph
OH OH
R
N N
CH,Ph H

10 isomer 1 isomer 1 .
Anhydrous EtOH (3 mL) was added under N to a mixture of the isomer 1

product from Preparative Example 646 (90 mg, 0.22 mmol), 10 % Pd/C (40 mg) and
ammonium formate (200 mg, 3.2 mmol). The mixture was stirred and refluxed for 6
hr, then CH2Cl, (30 mL) was added and the mixture was filtered thfough Celite. The

15  solvent was evaporated and the residue was purified by chromatography on silicagel
with 20:1 CH,Cl,: MeOH/NH4OH (10/1). A white solid was obtained in an amount of
48 mg (69%).

PREPARATIVE EXAMPLE 649

Ph._ Ph Ph._-Ph
OH OH
—
N N
CH,Ph H
20 isomer 2 isomer 2

The product shown in the reaction above was prepared using the isomer 2
product of Preparative Example 647 by a procedure that is essentially identical to that

described in Preparative Example 648 and afforded a coloriess wax.

25



solution was stirred at -78C for 30 min. Solution of the product from
Preparative Exanple 638 was in dry THE (6 m -) was added and the m xture
was stirred @022838C for | hr, then at rt for 6 days. The PUTXUS02RSI8AS
poured into H20 (250 nmL.) and extracted with CH2CI2 (3 x 50 nlL). The

conmbi ned extracts were dried over Na2 > 10 filtered and the sol vent was
evapor at ed. Chronmat ography on silicagel Wth hexane: EtOAc (30:1) afforded
a colorless oil (388nmy, 47%'. PREPARATI VE EXAMPLE 640 Br Br Ph Phh N N
CHzPh CH2Ph 15 Di net hoxyethane (15 nlL) and H20O (3 nL) were added to a

m xture of the product from Preparative Exanple 639 (388 ng, 0.97 mol),
phenyl boronic acid (366 ngy, 3.00 nol), PdC12(PPh3)2 (140 ng, 0.20 mmol),
and Na2CO3 (1.06 g, 10.0 nmol) and the m xture was stirred and refl uxed
under N2 for 24 hr. The m xture was poured 20 into H20 (300 m -) plus brine
(30 mL) and extracted with CH2CI 2 (5 x 40 nL). The conbined extracts were
driedsover Na2SO4, filtered and the sol vent was evaporated. Chromatography
on silicagel with hexane: EtOAc (30:1) afforded a pale yellow oil (208ng,
54%) . 25 PREPARATI VE EXAMPLE 641 and 642 WO 03/ 022835 PCT/ US02/ 28181 239
Ph Ph Ph Ph Ph Phh N, NN CH2Ph H |sorrer 2 A solution of the
product from Preparative Exanple 64 .52 mmol ) in anhydrous EtCOH
(8 m-) and a sol utiop,of pgmMmoni umd@esgat e (756 nfeh EhO mmol ) in

OH
N
isomer 1 isomer 1

10 Acetylpiperidine acetic acid (85 mg, 0.50 mmol) was dissolved in anhydrous
PhCHs (1 mL) and TEA (0.10 mL). To the solution was added pivaloyi chloride (0.05
mL) under N at 0°C and the mixture was stirred at 0°C for 1 hr. A solution of the
product from Preparative Example 648 (40 mg, 0.124 mmol) in anhydrous PhCH; (1.0
mL) was added, followed by TEA (0.30 mL) and the mixture was stirred at rt for 3

15  days. The mixture was poured into saturated aqueous NaHCO3 (40 mL) and
extracted with CH.Cl; (4 x 15 mL). The combined extracts were dried over Na;SOs,
filtered and the solvent was evaporated. The residue was dissolved in MeOH (5 mL),
H20 (0.5 mL) was added, then KOH (250 mg) and the mixture was stirred at rt for 4 hr.
The mixture was poured into saturated aqueous NaHCO3; (40 mL) and extracted with

20  CHCl> (4 x 15 mL). The combined extracts were dried over Na;SQy, filtered and the
solvent was evaporated. Chromatography on silicagel with 30:1 CH,Cls:
MeOH/NH,OH (10/1) afforded 31 mg (51 %) of white solid. LCMS: MH* = 491; mp =
100-106°C.

25 EXAMPLE 651




anhydrous MeOH (8 nmL) were added under N2 to 10% Pd/ C (250 ng). The m xture
5 was stirred at rt for 24 hr, then CH2CI2 (100 m -) was added, the m xture
was filtewsadhs/essugh Celite, and the sol vent was evapor atrad/us02/28181

Chr omat ogr aphy on silicagel with 20:1 CH2Cl2: M eOH NHAOH (10/1) afforded
73 mg of a white solid (isomer | =Prepayative Exanple 641, fast eluting)
and 20 ng of a colorless wax (isoner 2= reparati ve Exanple 642, slow
eluting). Both diastereoners are racem c. 10 PREPARATI VE EXAMPLE 643 Ph Ph
COOH Ph Ph  + H NBoc PlBoc O i§6%t 4 isoner e product shown in
the reaction above was pileplred using the isoner | uct of Preparative
Exanpl e 641 by the pro e that" I's essentially igentcal t@ 15 that

described in Preparati arﬁ)l ell19QJand arford ollor | ss/lk@x. EXAMPLE
644 Ph Ph Ph Ph O NBoﬁ N NU'' NO Oisomer 1 #9o 1 [Thél product shown
in the reaction above was prepar, using the isoreg duct from
Preparative Exanple 643mBy>a procedure that is essentially identical to WO
03/ 022835 PCT/ US02/ 28181 240 that described in Prepmeffve Exanple 611 and
af forded a col ohé esedundishdwnli€tre rédttion above was prepared using the isomer 2
product of Preparative Example 649 by the procedure that is essentially identical to

that described in Example 650 above and afforded a white solid. LCMS: MH* = 491;
9 mp=108-115°C.




= 475; np = 61-65C. 5 EXAMPLE 645 Ph Ph COOH Ph Ph O 6 + N, MN N \ KO
i somer 2 isonmer 2 10 Acetyl pi peridine acetic acid (85 ng, 0.50 mmol) was
di ssol vedwiowsantsgdr ous PhCH3 (1 nL) and TEA (0.06 nlL). Tedimesozesusti on was
added pival oyl chloride (0.05 nlL) under N2 at OC and the m xture was
stirred at OC for 1 hr. A solution of tﬂ? i somer 2 product from
Preparative Exanple 642 (18 ng, 0.058 n’mﬁ) i n anhydrous PhCH3 (0.5 nl)
was addedmﬁmw. 10 m.) and the m xture was stirred at 15 rt
for 4 days- poured into saturated aqueous NaHCO3 (40 mi)
and extracted with CH2Cl 2-(4 x 15 rnL). The conbi ned extracts-were dried
over Na2s4, flil t ereBORPQUBEOf g {asmulavlly evapor at ed. Chr onat ogr aphy on
silicagel with 50:1 CH2Cl2: MeOH/ NH4COH (10/1) afforded 22 nmg (79 %9 of a
colorless solid. LCMS: M+ = 475; np = @9-54C. 20 PREPARATI VE EXAMPLE 646
and 647 O Ph Ph Ph Ph OHOH N N N 2Ph H2Ph CH2Ph isonmer 1 isoner 2
BuLi (2.5 Min hexanes, 3.5 nm, 8.75 Mo was added under N2 to a solution
5, of diphenyl nethane (1.68 g, 10.0 nmol) in anhydrous Et20 (25 nlL). The
solution was WO 03/022835 PCT/ US02/ 28}91XH

[a3e]

R* \N/“

RQ

o) R

SO,
N
5 ,Le

(1)

a prodrug thereof, or a pharmaceutically acceptable salt or solvate of said
10  compound or of said prodrug wherein,

R' and R? are the same or different and are independently selected from ‘the
group consisting of aryl, heteroaryl, arylalkyl and heteroarylalkyl, each optionally
substituted with one to six groups selected from the group consisting of:

a) halogen;

15 ~b)  -OCF;or -OCHFy;
c) -CFs3;
d)  -ON;

e) alkyl or R"alkyl;
| f) heteroalkyl or R'®-heteroalkyt;
20 g)  arylor R®aryl;
h)  heteroaryl or R"®-heteroaryl;
i) arylalkyl or R"®-arylakyl;
) heteroarylalkyl or R18-heteroarylalkyl;
k) hydroxy;



241 refluxed for 16 hr, cooled to rt, then a solution of the product from
Preparative Exanple 638 (490 ng, 2.0 mmol) in Et20 (5 m-) was added and

t he m xt unw® osae283stirred at rt for 6 hr. The m xture was paaresbv2i2giso H20
plus brine and extracted with CH2Cl 2. The conbi ned extracts were dried
over Na2SO4, filtered and the sol vent \?‘5\%5 evapor at ed. Chr omat ogr aphy on
silicagel afforded two colorless solids:™irst (isomer 1= Preparative
Exanpl e 646 177 ng, 21% eluted with 15:1 CH2Cl 2: Et OAc, second (isoner 2 =
Preparative Ex8Bnple@®KY; 250 ny, 30% eluted with 3:1 CH2CI 2: Et OAc.
PREPARATI VE LEaﬁ)ﬁg); >h Ph Ph Phh OH OH N N CH2Ph H 10 isoner 1 isoner
1 Anhydrous Et (3 -)"’was added under N2 to a mi xture of the isonmer 1
product from Pngpar aOyallgtanpl e 646 (90 ng, 0.22 mmol), 10 % Pd/ C (40 ng)
and amoni um f rmatﬁ ngOIQ_ ng, 3.2 mmol ). The m xture was stirred and
refluxed for 69hr, "NRem'GH2CI 2 (30 m -) was added and the mixture was
filtemed throu Celjjieit 5 sol vent was evaporated and the residue was
puri f i5:d by ch%@m&t olgggp%g@rllﬂs’i licagel with 20:1 CH2Cl 2: MeOH NH4CH
(10/1). A whit g)sol imkthglenetdicayned in an anpbunt of 48 ng (69%.

PREPARATI VE LE §49 Ph _Ph Ph.Ph OH OH NN CH2Ph H 20 isoner 2

i somer 2 The pFbduc@MUREIMENIENRIIOYacti on above was prepared using the

i somer 2 prodggt otrifftipealkeky;ve Exanple 647 by a procedure that is

essentially identical to that
t) -SCHj3 or -SCF3; and

10 u) -S0,CF3 or -NHSO.CF3;
R is H, -OH, alkoxy or alkyl, provided that when X is N, R® is not -OH or
alkoxy;
R* R% R’ and R® are the same or different and are independently selected
from the group consisting of H, -OH, -OR™, -NR"'R", -N(R"")C(O)R", alkyl,
15 hetefoalkyl, aryl, cycloalkyl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl,

, and , provided that when

Z and/or X is N, then R*, R®, R” and R® are each not -OH, -OR™, -NR"'R" or
-NR™MC(O)R™;
R® is selected from the group consisting of -C(O)R'® and -SO,R'®;

20 R® and R are the same or different and are independently selected from the
group consisting of H, F, -CF3, alkyl, cycloalkyl, arylalkyl, heteroalkyl, heteroarylalkyl,
heterocycloalkyl, hydroxy, alkoxy, aryloxy, -NR"'R™ and -N(R")C(0)R"™, provided
that when Z is N, then R® and R are each not F, hydroxy, alkoxy, aryloxy, -NR''R"?
or -N(R™C(O)R™; |

25 R is selected from the group consisting of H, alkyl, aryl and heteroaryl;

R'2is selected from the group consisting of H, alkyl, aryl and heteroary!;

R is selected from the group consisting of alkyl, alkoxy and aryloxy;

R' is selected from the group consisting of H, alkyl, aryl and heteroaryl;

R™ is selected from the group consisting of -NR°R"7, -OR™, alkyl, cycloalkyl,

30 heterocycloalkyl, aryl, arylalkyl and heteroarylalkyl, each optionally substituted with
R18;



described in Preparative Exanple 648 and afforded a col orl ess wax. 25 WO
03/ 022835 PCT/ US02/ 28181 242 5 EXAMPLE 650 Ph Ph COOH Ph Phh HOH O + 6
111 N N ~wm 370248350 i soner | isomer 1 10 Acetyl pi peri di ne raaetsoe/2su8id (85
ng, 0.50 mmol) was di ssolved in anhydrous PhCH3 (1 m-) and TEA (0.10 ni).
To the solution was added pival oyl chl qﬂ&de (0.05 mnm-) under N2 at 0OC and
the m xture was stirred at OCfor 1 hr solution of the product from
Preparative Exanple 648 (40 0.124 mmol ) in anhydrous PhCH3 (1.0 m-)
was added, fol IFowaadiy mtm@semerm)dlﬁﬁ@mﬁ@drﬁrﬁﬂn epensiendly iselestechfrom theor

and oxtr BRUedRE DRI o ol hete Ry RN B Seleh Pdhaly

over NaZS@absntijtddwme(R‘&nd t he soI vent vvas evapor ated. The residue was
di ssol ved in MeCH Hg H20 ( was added, then KOH (250 ng) and
The” i xtur o vak'Lis 616 Ecturrsybﬁtbtpemwelect?ﬁé‘rqmih@.g@%@orﬁaﬁtmoﬁ i alkyl,

The conbi na ca oy alcdfTiybnofly sRESICIGR Paibonsh chiFioatbolyahyla

evapor at edarli@xaoridée pgeagapio,camiid, iatkatprhing tﬂall@larihlrﬁ-lg(nfdnyl MdfdeaiNhldﬁj-l

100. 106¢. c3oakMPeBTBBICIogkahalRB e SR ks b A heteroary and

X and Z are the same or different and are independently selected from the

group consisting of C and N.

10

2. The compound of claim 1 wherein:

R and R? are the same or different and are independently selected from the

group consisting of aryl and heteroaryl, each optionally substituted with one to six
groups selected from the group consisting of:

15 a) halogen;

b) -OCF3;

c) -CF3;

d) -CN;

e)  (C1-C20)alkyl or R™-(C1-C20) alkyl;
20 ) heteroalky! or R'®-heteroalkyl;

g)  arylor R"™aryl;

h)  heteroaryl or R"®-heteroaryl;

i) arylalkyl or R*®-arylalkyl;

) heteroarylalkyl or R'%-heteroarylalkyl;
25 k) hydroxy;

) alkoxy;

m)  aryloxy;

n) -SO,-alkyl;

0) -NR11R12;
30 P -NR™COR®,

q) methylenedioxy;
r) difluoromethylenedioxy;
s) trifluoroalkoxy;



243 Ph Ph COOH Ph Ph OHOH + OH 6N O :,rj isoner 2 isoner 2 The
product shown in the reaction above was prepared using the isomer 2

product oWdRisapza3ati ve Exanple 649 by the procedure that iCTes®ensisal |y
identical to that described in Exanple 650 above and afforded a white
solid. LOMS: MH+ = 491; 5 np = 108-115{- WO 03/022835 PCT/US02/ 28181 244
WHAT IS CLAIMED IS: 1. A conmpound of the fornmula (I): RR RLRB5 R4 xR

K/ NRR ORIL ZR§ 8 §N> 51s (1) a prodrug thereof, or a
phar maceut i cal Iy acce 6‘%;130@5' salt or solvate of said

U) 'SO2CF3;
R*, R® R and R®are the same or different and are independently selected
from the group consisting of H, alkyl, heteroalkyl, aryl, cycloalkyl, arylalkyl, heteroaryl,

. R140>‘§ R12R”\)—>—§
5  heteroarylalkyl, heterocycloalkyl, -OR™, -NR''R2 | , ,
R13(O)C(R11)N g
and E ,

provided that when Z and/or X is N then R*, R%, R” and R® are each not -OR™ or
NR'R™2 -

R" is selected from the group consisting of H and alkyl;

10

3. The compound of claim 1 wherein:

R' and R? are the same or different and are independently selected from the
group consisting of aryl and heteroaryl, each optionally substituted with one to six
groups selected from the group consisting of:

15 a) halogen;

b) -OCF3;

c) -CF3;

d).  trifluoroalkoxy;
e)  (C1-C6)alky or R"®-(C1-C6)alkyl:
20 f) heteroalkyl or R'®-heteroalkyl;
g)  arylor R®aryl;
hy ~ arylalkyl or R"®-arylalkyi;
i) heteroarylalkyl or R'"-heteroarylalky;

i) alkoxy;
25 k) -SO,-alkyl; and
)  -SOyCFs: -

R*, R%, R” and R®are the same or different and are independently selected from
the group consisting of H, alkyl, heteroalkyl, aryl, cycloalkyl, arylalkyl, heteroaryl,



10 conpound or of said prodrug wherein, RL and R2 are the sane or different
and are independently selected fromthe group consisting of aryl,

het er oar ywo @rogtsabkyl and het eroaryl al kyl, each opti onal | yCTgussL8t8ut ed
with one to six groups selected fromthe group consisting of: a) hal ogen;
15 b) -OCF3 or -OCHF2; «c) -CF3; d) -CNyge) alkyl or R18-alkyl; f)

het eroal kyl or R18-heteroal kyl; 20 g) aryl or Rl18-aryl; h) heteroaryl or
R18- heteroaryl; i) arylalkyl or R18-arylakyl; j) heteroarylal kyl o
R18- het eroaryl al kyl ; k) hydroxy; WO 03/022835 PCT/ U802/ 28181 245
al koxy; m aryloxy; n) -S02-alkyl; 0) -NRL1IRIR*O —R]( R11)

TS gt b he RS ERE VINR R, T Koy ot al byt

provi ded that when X iNs N R3 is not -OH or al koxy;
R13(OX3(R") .

and , provided that when Z and/or X is N then R*, R%, R” and R® are
not -OR™ or -NR'"R"?;
R" is selected from the group consisting of H and alkyl; and
5 Zis C.

4, The compound of claim 1 wherein,
R' and R? are the same or different and are independently selected from the
group consisting of aryl and heteroaryl; optionally substituted with one to six groups
10  selected from the group consisting of:

a) halogen;

b) -OCF3;
c) -CFs;
d) alkoxy;
15 e) trifluoralkoxy;

f)  (C1-Ce)alkyl:
a) -SOz-alkyl; and
h)  -SOCFs:
R¥is H or -OH, provided that when X is N, R® is not -OH:
20 R*and R® are the same or different and are each independently selected from

_}g
the group consisting of H, (C1-C6)alkyl, heteroalkyl and ;

R” is selected from the group consisting of H, alkyl, -OR™ and -NR''R"2 ,
provided that when X is N, R is not -OR™ or -NR''R"?;
R® is selected from the group consisting of H, alkyl, aryl and heteroaryt;
25 R" is selected from the group consisting of H and alkyl; and
Zis C.



R4, R5, R7 and R8 are the sanme or different and are independently sel ected
fromthe group consisting of H -OH -0OR14, -NR11R12, -N(R11l)C(O R13,

al kyl, 15wweiseezabkyl , aryl, cycloal kyl, arylal kyl, het er aaormyls02/28181

het eroaryl al kyl , heterocycl oal kyl, R140 R12R11N R13(O C(R11)N and ,

provi ded that when Z and/or X is N, t R R4, RS, R7 and R8 are each not
-OH, -OR14, -NR'R 12 or -N(R11)C(OR13; 'R6 is selected fromthe group

i sti f ~C(O 5 d -S0 P, 2 d R10 th di ff t
o e 1o donehtem NP8 DN Rl & daint  PerBhE o conal ot i ne of 11 OF. g
| kyl | | |
al kyl, cycl oal RflandaRY AR thel sarlé o GiFfdréMd and‘ﬁ?&%@%é&%h%@&ﬁlﬁ?ﬁ&o&&%’

het erocycl oal kyl , hydroxy, al koxy, aryloxy, -

provi ded gtQw cansdsiing ofsary, andbateRoarnyh @phooaliy subsiitited avittFond yalsiogroups

al koxy, aryi E r -N(RI1)C(O R13; 25 R11 is selected fromthe
gr oup coné%'?fgf%@gfr%%%é%%‘ﬁm%fmﬁw '98hd heter oary |I; Rl12 is selected from
the gboup consapti npalgeh al kyl, aryl and heteroaryl; R13 is selected
fromthe group consisting of alkyl, alkoxy and aryloxy; Rl4 is selected
fromthe groupPtonsi@EFmg of H, alkyl, aryl and heteroaryl; RI5 is selected
fromthe gr oupcfonsgﬁ(bk{}g of -NR 16R17, -OR 16, al kyl, cycloal kyl, 30

het erocycl oal kyl, aryl,”’aryl al kyl and heteroaryl al kyl, each optionally
substituted w th REifldproMkéed/, 022835 PCT/ US02/ 28181 246 R16 and Rl17 are
the sane or differe and are independently selected fromthe group

consi sting of FI) al 3 aryl, arylalkyl, heteroal kyl and heteroaryl, each
optigpally supstit A 8; R18 is one to four substituents sel ected
fromq'?he groupﬁcons-i"gé(tggﬁ}ggéyzi?d ower al kyl, 5 halo, cyano, nitro, haloal kyl,
hydroxy, al koxg) al+&Ckarbonyl, carboxy, carboxyal kyl, carboxani de,

mer capt o, am n@a . allékyl am no, dial kyl am no, sul fonyl, sulfonam do,

cycl oal kyl ,; he ef% ycl oal kyl, heterocycl oal kyl al kyl , aryl and heteroaryl;

and R* and R® are the same or different and are independently selected from the

Ho>—§'
group consisting of H, (C1-C6)alkyl, heteroalkyl, and ,

15 R®is selected from the group consisting of -C(O)R" and -SO,R:
R is selected from the group consisting of H, alkyl, -OR™ and -NR''R2 |
provided that when X is N, R is not -OR™ or -NR''R'2 :
R®is selected from the group consisting of H, alkyl, aryl and heteroaryl;
| R" is H or alkyl; and
20 Zis C.

6. The compound of claim 1 wherein,
R" and R? are the same or different and are independently selected from the
group consisting of phenyl and pyridyl; optionally substituted with one to six groups
25  selected from the grdup consisting of:

a) Br, F or Cl;

b) -OCF3;

c) -CF3;

d) methoxy;
30 e) ethoxy;

f) cyclopropylmethoxy;



X and Z are the same or different and are i ndependently selected fromthe
group consisting of Cand N. 10 2. The conpound of claim1 wherein: Rl and
R2 are thwosame235 di fferent and are independently sel ect edTivsoonsise gr oup
consisting of aryl and heteroaryl, each optionally substituted with one to
si x groups sel ect ed fromthe group congisting of: 15 a) hal ogen; b)
-OCF3; «c¢) -CF3; -CN, e) (C1-C20) alr‘%-liqS or R18-(Cl1-C20) alkyl; 20 f)
het er oal kyl or 5218 h tero kyI g) aryl or Rl18-aryl; h) heteroaryl or

R18- heteroaryl 9 or R18-arylal kyl; j) heteroaryl al kyl or

R18- het er oaryl @‘ kyI B%%k%’ roxy; 1) alkoxy; m aryloxy; n)
-S02- al kyl ; ?L 0 -N(R11) C(O R13, q) nethyl enedi oxy; r)

di f1 uor onet hyI e)nedl e30,CFs) tr| fl uor oal koxy; WO 03/022835 PCT/ US02/ 28181
247 t) - SCHS; R% S
5 R* and R® are the same or different and are independently selected from the
group consisting of H, methyl, ethyl, isopropyl, t-butyl and heteroalkyl;
R is selected from the group consisting of H, OR"! and alkyl;
R%, R% R, R", R" and R™ are each independently selected from the group
consisting of H and alkyi;
10 R® is alkyl;
R" is selected from the group consisting of -NR'®R"”,-OR® and alkyl;
R and R are the same or different and are independently selected from the
group consisting of H and alkyl, provided that when R is -OR'®, R'® is not H; and
Zis C.
15
7. The compound of claim 1, a prodrug thereof, or a pharmaceutically

acceptable salt or solvate of the compound or of said prodrug selected from the group

Se e

O)\NHZ 0)

consisting of:

>—z




u) -S2CF3; R4, R5, R7 and R8 are the sane or different and are

i ndependently selected fromthe group consisting of H alkyl, heteroal kyl,
aryl, cycwoaislogbgssaryl al kyl, heteroaryl, 8140 R12R' 5 hetrermoesoghsisky! ,

het erocycl oal kyl , -OR14, -NR11R12 R13(OC(R11)NI. and , provided that
when Z and/or Xis Nthen R4, R5, R7 agg R8 are each not -OR14 or -NR11R12
; RL1 is selected fromthe group consi ﬂng of Hand alkyl; 10 3. The
conpound of claim1 wherein: Rl and R? are the sane or different and are

i ndependent |y sel gct ed ¢ i sSthpe AN afd heteroaryl,
each optionally sybsti ¢ one to siix grg ed fromthe group
consisting of: 15 |a) hakdge -OCF3; | ¢c) -CF> . fl uor dal koxy; e)
(C1l-C6)al ky or R1§-(Cil-C6) yl; 20 f) Heteroal kyl qr R18-heterfoal kyl; Q)
aryl or R18-aryl; |h) aryl & kyy or R18-aryl al kyl; i)[ he}eroarylalkyl or

R18- het eroaryl al kyfl ; % Xy; 25 1c) -|S02-al kyLs ) ) -SO2CF3; R4,

R5, R7 and R8are tlhe s of different and are i ndepgndently sellected from
t he group consistijng of Hy kyl, heterodl kyl, arylg cl oal kyl ,{ aryl al kyl,
het er oaryl ,

o)\ OJ\NHZ

“N
o)\ O)\NHZ

Ay ot

O)\NHZ o)\

=z




WO 03/ 022835 PCT/ US02/ 28181 248 R140 R12R11 heteroaryl al kyl,

het erocycl oal kyl, -OR14, -NR11R12 , R13(O C(R11) and , provided that when
Z and/ or Was/obkg3ken R4, R5, R7 and R8 are not -OR14 or -AMRIUNA2281R11 i S
selected fromthe group consisting of Hand alkyl; and 5 Zis C 4. The
conmpound of claim1l wherein, Rl and R223eethe sane or different and are

i ndependently selected fromthe group 8%sisting of -aryl and heteroaryl;
optionally substituted with one to six groups 10 selected fromthe group
consisting of: a) hal ogef 38 ¢) PRy £
trifluoral koxy; f) (C 4 g) -S-al kyl; @ 3; R3is H
or -OH, provided that < ) i OH, £ re the sane
or different and afe each imlependently sglected frao HO the group

consisting of H, ([C1-C6)al het eroal ky] and R7 ifs sglected fromthe
-OR 14 and  NR11 ovi ded t hat when X

group consisting of H,

is N R7 is not -CR14 NH11R12 ; R8 is| sel ecteéfd ffomthe group
consisting of H, alkyl, ar nd heteroarlyl; 25 RpF™s selected| fromthe
group consisting of H and al kyl; and




Zi sC. WD 03/022835 PCT/US02/ 28181 249 5. The conpound of claim 1l wherein
Rl and R2 are the sane or different and are i ndependently selected fromthe
optional | y substinraaress228ish one to

group conwicsdsineg3ef aryl

Si X groups

c) alkoxy; d) trif

R3is H R4 and R5 are the sane or

fromthe HO group

and heteroaryl;

selected fromthe
fromthe group cor
when X is N, R7 i8S
consisting of H,
is C. 6. The conpg
different and are
phenyl and pyridyl
selected fromthe

selected fromthe group consisting of: 5 a) halogen; b) -QOCF3,
| uor oal koxy; e) -CF%' 10 f) -S02-alkyl; and g) -SO2CF3;
dif é?ent and are independently sel ected
consisting of H (Cl-C6)alkyl heteroalkyl and 15 R6 is
gr oup #ogst sping-bf - c(|o RL5 CI'R ils selected
sistif kyI, -0R 14 2 , prijovided that
not -SRLAYOr¥NR11R12 |; R8 | ceed fromtihe group
gl kyl , aryl Nand het eroarjyl ; H or al kyl ;[ and 20 Z
und of cIaiELl wherei n,| RL. and are the sang or
i ndep sel ected {from group consi stji ng of
; opt¥gnal Iy substitutgd wthkjone|to six groups 25
group co ing of: a){ Br, F op”CN
X )
0% NH;, 041\
Cc O Cl Z | |
N 2

N N
0% “NHq oJ\
= Cl Ci
™ I 1 ~ Cl
N N l 1
N N
j N
N )
5 N
o)
N
o)\NH N
2
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b) -OCF3; c) -CF3

03/ 022835 PCT/ US02/ 28181 250 g)

, d)

met hoxy;

30 e) ethoxy;
- OCH2CF3; h)

f) cycl opropyl net hoxy;

-S02- al kyl ; and

)

WO
- SO2CF3

R3 is H Wwous/amisR5 are the sane or different and are i ndepersbensisy

selected fromthe
and heteroal kyl ;

group consisting of H nethyl,
R7 is selected fromt

et hyl ,

i sopropyl,
&§4group consisting of H ORll and

t - butyl

al kyl; R8, R9, R10, R11l, R12 and Rl14 a each independently selected from
the group consisting-of Hand alkyl: 10 RI3 js alkyl: RIS is ected from
t he group consistijng of 16 @R16 and al kyl; R16 \and R17 ajye the sane
or different and gre infgepénde sel ectled fr Bl cons|sting of H
and al kyl, providgd that Nhe is -ORl6, R1 and Z s C. 15
7. The conpound off claim 1, R_prodrug thereof, ceutically
acceptabl e salt or[ sol vate [of }he conpound or of safd prodrug sej ected from
the group consi stli ng Otﬁ’J:N ~ i~ =~ rga/lf):w
N
O
o)
N
OJ\NH N
2
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Cl o B = Cl
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x I 1 N
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to Claim1, a prodrug thereof, or a pharnaceutically acceptable salt or
sol vate of said conmpound or of said pr%%r,lug, the 5 conpound which is
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8. The compound according to Claim 1, a prodrug thereof, or a
pharmaceutically acceptable salt or solvate of said compound or of said prodrug, the

5  compound which is selected from the group consisting of:
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9. The compound according to claim 8, which is:
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10. The compound according to claim 8, which is:



N (N O 5 10. The conpound according to claim$8, which is: W 03/022835
PCT/ US02/ 28181 283 CF3 2\ ,4,,N O 11. The conpound according to claim
8, which waxo3@¥3s \ | ~\ I O 5 12. The conmpound accor dirtg/ts»2e8@im 8,
which is: CF3 2 0O 10 13. The conpound according to claim8, which is: WO
03/022835 PCT/US02/28181 284 F3 | \ / hLg&F3 TsPx:yj. 14. The conpound
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11.  The compound according to claim 8, which is:
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12.  The compound according to claim 8, which is:
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13.  The compound according to claim 8, which is:
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NNt 5 O15. The conpound according to claim8, whichis: F ON O N
Nk O 10 16. The conmpound according to claim8, whichis: SQ®R2CF3\ 2\ NO
N N 15 17woQM3phza3saceut i cal comnposition conprising the comuauws2e818Cl ai m 1,
and a pharnmaceutically acceptable carrier therefor. W 03/022835

PCT/ US02/ 28181 285 18. The use of the(ﬁctgrrpound of claiml1, or a

phar maceutically acceptable salt or s ate thereof, in the manufacture of
a nedicine for the treatnent or prevention of an androgen dependent

di sease. 5 19. The use of cl ai? vvhe e Fhe andr ogen dependent. di sease

is selected fromthe group consi pr ost at e cancer, benign prostatic
hyperpl asia, prostatic intraepitheftal” ngopl asia, hirsutism acne,
androgeni c al opeci a, polycystic ovaryNsyndrone and conbi nati ons thereof.
10 20. The use of claim 19, wherein th% andr ogen dependent disease is

selected fromthe group consisti w cancer, benign prostatic
0] ) ’ :

14. The compound according to claim 8, which is:
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16.  The compound according to claim 8, which is:

O 2 O SO,CF;
roen

15 17. A pharmaceutical composition comprising the compound

10

of Claim 1, and a pharmaceutically acceptable carrier therefor.



hyperpl asia and prostatic intraepithelial neoplasia. 15 21. The use of the
conpound of claim1, or a pharnmaceutically acceptable salt or solvate

t her eof , Wo dsle2ssanuf acture of a nedicine for the inhibitiroT/USHR/28181

170- hydr oxysteroi d dehydrogenase. 22. The use of the conpound of claim1l in
conbination with at | east one 20 anti - ogeni ¢ agent in the manufacture
of a nedicine for the treatnment or pr tion of an androgen-dependent

di sease. 23. The use_of claim 22, wherein the anti-androgenic agent is

sel ected from the ghhrudse ehtheseermpownd phelpiintle 0§ agthasmacedticallysacceptable

and/or type 2, 25 Kk ' ' t. A ' ] L ni sts,
LHRH ant agoni sts, | nér?l c?f{ggﬁkgatggh%éyH@@%&yﬁn@ﬁﬁ%%ﬂf@a@@%ﬁ%gm tors of
170- Hydr oxyst er oi d dedatahent enprs/ehiion of adareiivgémaependaitzlisesse. and

conbi nations thereof. 30 24. A use of the conmpound of claim1l in
conmbination wth at | east one agent wuseful in the treatnment or prevention
of berg gn prostgjic he L8y | ﬁ@@{ : t he
manuf g:ture of 1§'madi mﬁéeé)#)g@b?ﬂeﬁf %ae?%ég&ggﬁébdr:%\ﬁen |org%§%ﬁf)seer?l gﬁs
prostatic hyperpl asisele?&d frohe thesgrotpasansiiing wi prestate tanagebenigs prodtatio
the treatment or 5 prevention of benign prostatic hyperplasia is an al pha-1
adrenergi ¢ ant agoni'YPerplasiarpeosiatc 'Bgraﬁﬁ'g‘ej@ﬂﬂﬁﬂﬂ@g%ﬁ Ii‘@fs'éﬁ'?ﬂ"la‘m?’

conbi nation with at JriRASgembaloputid, pRhRYSe 8 drdmb hd@pHbiasticns of a
medi cine for the treatnent or p}% |d;p§ e tionvo air loss. 27. lTﬁelélr:ijésee of
clai m 26, wherein tHbewmof.i -al opecia agent is a potassium channel agoni st

or a ﬁ?-reduct ase inhibitor. 15 28. The use of the conponent of claim1l in
conbi hation with an effective anount of one or nore of the group

consi sting of cloenotthry @t tlaim 19, wherein the androgen dependent disease is
selected from the group consisting of prostate cancer, benign prostatic -

hyperplasia and prostatic intraepithelial neoplasia.

15 21.  The use of the compound of claim 1, or a pharmaceutically acceptable
salt or solvate thereof, in the manufacture of a medicine for the inhibition

of 17p-hydroxysteroid dehydrogenase.

22. The use of the compound of claim 1 in combination with at least one
20 anti-androgenic agent in the manufacture of a medicine for the treatment
or prevention of an androgen-dependent disease.

23. The use of claim 22, wherein the anti-androgenic agent is selected from
the group consisting of inhibitors of So-reductase type 1 and/or type 2,
25 ‘ Flutamide, nicalutamide, bicalutamide, LHRH agonists, LHRH
antagonists, inhibitors of 17a-hydroxylase/C17-20 lyase, inhibitors of
17B-Hydroxysteroid dehydrogenase/17p-oxidoreductase isoenzymes,

and combinations thereof.

30 24. A use of the compound of claim 1 in combination with at least one agent

useful in the treatment or prevention of benign prostatic hyperplasia in



agent, biological agent, surgery and radiation therapy in the manufacture
of a nedicine for the treatnent or prevention of a proliferative disease.
20 29. Thwous@zd3scl ai m 28, wherein the chenot herapeuti c agamrsozgsisfa) an
anti neopl astic agent selected fromthe group consisting of Uracil nustard,
Chl or net hi ne, Cycl ophospham de, |fosfamgde, Melphalan, Chloranbucil,

Pi pobroman, Triethyl enenel am ne, Tri e% enet hi ophosphor am ne, Busul f an,
Carnustine, 25 Lomnustine, Streptozocin, Dacarbazi ne, Tenpzol om de,

Met hot rexat e, 5- FI udi@mansifacturs ofamagisiae faythertraatment os Pravesiion & benign
6- Thi oguani ne, Fl ud e, Pentostatine, Gentitabine,

Vi nbl astine, Vincri E(?SESP@WS%@E‘%E% Bl eonyci n, Dacti nonyci n,

Daunor ubi ci n, Doxorubi cin, 30 Ep| rub| ci n I darubi cin, Paclitaxel (Taxol),

Mthramycin, Deoxycofornycin, par agi nase, |Interferons,
Et oposi de, TenPBosi d8SLAL Ea Rﬁl WQ?F%@IF'E# agw@a&gfulslﬂ.th@éwﬁraen or

PCTI US00) 26181 287 pratonst SCHERERTERE neRSEAR AP AR sl o,

Met hyl pr edni sol one, ahtdadoylistest ost erone, Predni sol one, Tri anci nol one,

Chl orotri ani sene, Hydroxyprogesterone, Am noglutethi mde, Estranustine, 5
Medr oxypr ogest er oneacet ate, Leuprolide, Flutam de, Torem fene, goserelin,
Gisplatin, Carbgpl atg, Lféé’é'ﬁﬁé%h?p"bund%m&ihﬁ 19n cBRRARMIATIAE ot Malspbrge:

M t oxantrone, Levam sole, Navel bene, CPT-11, Anastrazole, Letrazole,

Capeci t abi ne, Ral oxiahfiralopeniaBagent inrtbe reamnbifacture oé senedicine fanthaatreathrni)ora

m crqtoubul e affectl ecr"n%on o%%la‘lar togsd from al |l ocol Chl ci ne,

27. The use of claim 26, wherein the anti-alopecia agent is a potassium

channel agonist or a 5a-reductase inhibitor.

15 28. The use of the component of claim 1 in combination with an effective -
amount of one or more of the group consisting of chemotherapeutic
.agent, biological agent, surgery and radiation therapy in the manufacture
" of a medicine for the treatment or prevention of a proliferative disease.

20 29. The use of claim 28, wherein the chemotherapeutic agent is:

(@) an antineoplastic agent selected from the group consisting of -
Uracil mustard, Chlormethine, Cyclophosphamide, Ifosfamide,
Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine,
Triethylenethiophosphoramine, Busulfan, Carmustine,

25 - Lomustine, Streptozocin, Dacarbazine, Temozolomide,
Methotrexate, 5-Fluorouracil, Floxuridine, Cytarabine,
6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate,
Pentostatine, Gemcitabine, Vinblastine, Vincristine, Vindesine,
Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin,

30 Epirubicin, Idarubicin, Paclitaxel (Taxol), Mithramycin,
Deoxycoformycin, Mitomycin-C, L-Asparaginase, Interferons,
Etoposide, Teniposide 17a-Ethinylestradiol, Diethylstilbestrol,

Testosterone, Prednisone, Fluoxymesterone, Dromostanolone



Hal i chondrin B, coichicine, colchicine derivatives, dolastatin 10,
maytansi ne, rhizoxin, paclitaxel, paclitaxel derivatives, thiocolchicine,
trityl cywoeidme?s3si nbl astine sulfate, vincristine 15 sul frdreysoepsishi | one
A, epothilone, discodernolide estramustine, nocodazole and MAP4; and
wherein the biological agent is selecé ? fromthe group consisting of
interferon-a, interferon-a and gene t é apy; and wherein the proliferative
di sease is selected fromthe group con5|st|n 20 of lung cancer
pancreatic cancer, col on peopenater Easiolasiorasrlv 9%@'@?@3?%J@ém>ﬁfe”t hyr oi d

follicular cancer, nyel od%@steﬁ}ésgzgﬁga,ﬂgglﬁtmterghgdﬁgdn@&ﬁé\oma

epl dernmal carci nong, ovarl an cancer prostate

cancer and conbinations tRgrRMoloRS Gllordthanisere Oflydioxiypratféstesbeeci n t he
proliferative disease treated is selected fromthe group consisting of

prostate cancer, pancr eat Amipaaletathinydeasstrargte®, and ovarian cancer; the
chen%t herapeutic agent is,ge|6e )?r?rg%éf?ﬂméé?:l%t&bolﬂ@u ab Stiufmige

Cyclophosphanm de, 5-Fl uor oufaci om de crl stine, C splatin,
Car bopl atin, Gentitabine, Tofemiféne,goseaelin, t&x;dbtlarﬁamOpdaatrmMMdtr%élrea

derivative; and the biol O%rr?s?elcrin%? roca{r alzmtee |to{anne_,%/|itoxantrone,
Levamisole, Navelbene, CPT-11, Anastrazole, Letrazole,
Capecitabine, Raloxifine, Droloxifine, and
10 Hexamethylmelamine; or
(b) a microtubule affecting agent selected from allocolchicine,
Halichondrin B, colchicine, colchicine derivatives, dolastatin
10, maytansine, rhizoxin, paclitaxel, paclitaxel derivatives,
thiocolchicine, trityl cysteine, vinblastine sulfate, vincristine
15 sulfate, epothilone A, epothilone, discodermolide
estramustine, nocodazole and MAP4; and wherein
the biological agent is selected from the group consisting of
interferon-a,, interferon-p and gene therapy; and wherein
the proliferative disease is selected from the group consisting
20 of lung cancer, pancreatic cancer, colon cancer, renal cancer,
myeloid leukemia, thyroid follicular cancer, myelodysplastic
syndrome (MDS), bladder carcinoma, epidermal carcinoma,
melanoma, breast cancer, ovarian cancer, prostate cancer

and combinations thereof.

25
30. The use of claim 28, wherein the proliferative disease treated is selected
from the group consisting of prostate cancer, pancreatic cancer, breast
cancer, and ovarian cancer; the chemotherapeutic agent is selected
from the group consisting of Cyclophosphamide, 3-Fluorouracil,
30 Temozolomide, Vincristine, Cisplatin, Carboplatin, Gemcitabine,

Taxotere, paclitaxel and/or a paclitaxel derivative; and the biological

agent is interferon-c.



