; e3e $j & P6TB 04 February 2003 | M DAZOPYRI DI NE AND | M DAZOPYRI M DI NE
ANTI VI RAL AGENTS BACKGROUND OF THE INVENTION 5 1 Field ‘u \ﬂm' on The
present in ! concerns antiviral conpounds, their mam“m “\ mm

pr epar\“\\“\“@\%\“ﬁ r conpositions and use in the treatment Qf.iral

i nf ect re particularly, the invention provides imdazopyridine and
i m dazopyr ie'¥i ne derivatives (Fornmula 1) for the treat of respiratory
syncytial virus infection 2 Background Art 15 Respi ratogg s%brﬁ'é@/rt}’i 03y rus
(RSV) is the | eading cause of serious lower respiratory tract infection in
infants, children, elderly and i mmunoconprom sed persons Severe infection
of the virus may result ipgIBAFEHVRIDING AND MEYARO R IVIEMINEY require
hospitalization or resul t ) ) ; ntly only
Ribavirin is approved for the treat ANTIVERALAGENTSal infection 20

Ri bavirin is a nucl eosi de anal ogue which is adm nistered intranasally as an
aerosol The agent is quite toxic, and its efficacy has remai ned
controversial O her than R baBAUGKGRRASYD) CTHRINKENGIGNar e an

i mrunogl obul i.n and nonocl onal anti body, respectively, that neutralize RSV
They are the“only two biol ogics that have been approved for prophylactic
use in high risk pediFaid ofth2dnpaitioant s for RSV i nfection Both Respi Gam and
Synagi s are very expensive and require parental adm nistration Many agents
are known to inhibit respiratory syncytial virus (De Cercq, Int J
Antiviral Agents, 1998e present dkntionl@acdths altivERothpORfis1hbir Mkthol86) 30

di scl osed that Cetirizine, a known antihistam ne, exhibited anti-RSV
activity Tidwel |PreRarasion andtheis qompesisiong nd usesin theyireqtmentpiy sakintectimg 794,
1982), and DubowfoRipaficutarlfNtht _fHVGﬂtR)tﬁ'ﬁ&vidﬂ@ﬁi@z@d}ﬂd%%ﬂ@hﬁﬁ&ﬁ%ﬁrﬁm 19
649, reported a series of am dino conpounds with’the fornula shown bel ow as
i nhi bitors of RSlgrivatpygs KBermyda ) forghaueatmenof gspiyatpry|sypeyRalvinsiffpetigl R =
W(~NH2 NRR= M Hsu et al , US Patent 5 256,668 (1993) al so disclosed a

series of 6 5 am nopyrim dones that possess anti-viral activity against RSV
2 Background Art

15 Respiratory syncytial virus (RSV) is the leading cause of serious lower
respiratory tract infection in infants, children, elderly and immunocompromised
persons Severe infection of the virus may result in bronchiolitis or pneumonia
which may require hospitalization or result in death (JAMA, 1997, 277, 12)
Currently only Ribavirin is approved for the treatment of this viral infection

20  Ribavirin is a nucleoside analogue which is administered intranasally as an
aerosol The agent is quite toxic, and its efficacy has remained controversial
Other than Ribavirin, RespiGam and Synagis are an immunoglobulin and
monoclonal antibody, respectively, that neutralize RSV They are the only two
biologics that have been approved for prophylactic use in high risk pediatric

25  patients for RSV infection Both RespiGam and Synagis are very expensive and

require parental administration

Many agents are known to inhibit respiratory syncytial virus (De Clercq,
Int J Antiviral Agents, 1996, 7, 193) Y Taoetal (EP 0058 146 A1, 1998)
30 disclosed that Cetirizine, a known antihistamine, exhibited anti-RSV activity
Tidwell et al ,J Med Chem 1983, 26, 294 (US Patent 4,324,794, 1982), and
Dubovi et al , Antimicrobial Agents and Chemotherapy 1981, 19 649, reported a

series of amidino compounds with the formula shown below as inhibitors of RSV



0 R R~ HNHR~ In addition, Y Quzman, et al (AU Patent Au-A-14 704 1997)
and P R 10 Wde et al (Antiviral Res 1998, 38, 31 ) disclosed a series of
triazi ne containing conpounds that were useful for the treatnent and/or
prevention of RS Vinfection x x ~= NN=6 A 9--~~N-N 1~""~r~ B\ ~Y | ~
Anot her series of conpounds structurally related to this invention are
pyrido[1l 2-a] benzoazol es and pyrimdi o[ 1, 2a] benzi m dazol es _di scl osed by S
Shigeta et al in Antiviral Chem & Chenother 1992, 3, 171047hebwasyrBBands
have denonstrated inhibition of orthomyxovirus and paranyxovirus
replication in HeLa cells The structures of these conpounds are shown in
formulas Id and le, 20 in which F = NH, S or O Q= -NHCOPh, -COOH, COCEt,
or CN, T =COW, CN or COOEt, G=0Oor NH 04 February 2003 3\ FT NG
Formula Id HN-= NN G—~~//Q Formula le A his benzim dazole with an

et hyl enedi ol 1inker shown bel ow has al so béen reported as a potent

i nhi bitor of rhinoviruses (Roderick et al J :Lied Chem5 197? |.S 655) MO
H\ O ~I \\ N~ ~N~/ N HHHO Oher structurally related conpounds are

bas- benzi m dazol es whic es(%l_@wi f tivi kir, et al
Eczacilik Fak Derg | 988, 1954 NI~ ~~RH
N N
H H

t
R
NH

R= —X R = Me

NH,

Hsu et al , US Patent 5 256,668 (1993) also disclosed a series of 6-

5  aminopyrimidones that possess anti-viral activity against RSV

(o]

Ry N” " NHRy
In addition, Y Gluzman, etal (AU Patent Au-A-14 704 1997)and P R

10 Wydeetal (Antiviral Res 1998, 38, 31) disclosed a series of triazine containing

compounds that were useful for the treatment and/or prevention of RSV infection

X
=<

/N =
—<3’4;E}‘Y

15 Another series of compounds structurally related to this invention are

XF'&— <
/)—B—A—B
Y’@\ }\_N \N

pyrido[1 2-a]benzoazoles and pyrimidio[1,2a]benzimidazoles disclosed by S
Shigeta et al in Antiviral Chem & Chemother 1992, 3, 171 These compounds
have demonstrated inhibition of orthomyxovirus and paramyxovirus replication in
HeLa cells The structures of these compounds are shown in formulas Id and le,

20 inwhichF=NH, S or O, Q = -NHCOPh, -COOH, COOEt, or CN, T = COMe,
CN, or COOEt, G =0 or NH



R=H NO Most recently Yu et al have discovered a series of benzim dazol es
15 (Formula I'l) for the treatnent and prevention of RSV infection (WO

001 04900) In addition, Theodore Nitz has also found a series of conpounds
with Formula Il that inhibit RSV in Hep-2 cell tissue culture assay ( WO
99/ 38508) Al though many ot her agents are known to inhibit respiratory
syncytial virus (De Cercq, Int J .Antiviral.Agents, 1996, 7, 193) none of
t hem have been used in human clinical 20 trials Thus, t RdRebreary cal
need for a convenient and | ess expensive anti-viral agent for the treatnent
and prevention of RSV infection 04 February 2003 Re NR~- N\, ~~~~-- R7
R\ NN I R/ HR5 R6 Formula Il Formula Il SUWMMARY OF THE | NVENTI ON
This invention relates to conpounds having3the Fornula |I and
pharmaceutically acceptable salts thereof 10 Ra yy~/ RZ R4\ N N\~N-A/ N

"R ~p EBRs R-Fornula I er n15 Wis oHS R is -(CRR")"-X X
is H ClLi2 alkyl, CZ s2 al keny Ikyn z cycl oal kyl C47

cycl oal kenyl 20 each of said al pal—k' nyl , P._ ycI oal kyl and
cycl oal kenyl being optionally substl 4£d mnth one /si x of the same or

di fferent hal ogen atons hal ogen CN , gOCOR'" NR R COR" NR CONR'R"",
NR SO2R', NR COOR', COR CR''NNR R', CR NOR', COCR , R R', SO,

PO(OR )2, aryl, heteroaryl or nomo@{uanmtic hetertﬂﬁryxmla&, 25 mis 0-2, nis
2-6, Het ~XZ\ \~~ R R~ "R2 04 February 2003

A bis benzimidazole with an ethylenediol linker shown below has also
been reported as a potent inhibitor of rhinoviruses (Roderick et al J Med Chem
S 1972 15 655)

MeO N OH /NUOMe
\

H HO

Other structurally related compounds are bis-benzimidazoles which
10 possess antifungal activity (B Cakir, et al Eczacilik Fak Derg 1988.5,71)

e

Most recently Yu et al have discovered a series of benzimidazoles
15  (Formula II) for the treatment and prevention of RSV infection (WO 00/04900)

= ,z

R=H NQ

In addition, Theodore Nitz has also found a series of compounds with Formula III
that inhibit RSV in Hep-2 cell tissue culture assay ( WO 99/38508) Although
many other agents are known to inhibit respiratory syncytial virus (De Clercq, /nt
J Antiviral Agents, 1996, 7, 193) none of them have been used in human clinical
20 trials Thus, there is a medical need for a convenient and less expensive anti-viral

agent for the treatment and prevention of RSV infection



5 R is (i) HCL ,~12alkyl Cl1 12 al kenyl C2,~éjalkynyl C3 ~7cycl oal kyl C4~
7cycl oal kenyl (CH2)t C3 7 cycloal kyl -(CH2)~ ~ 7 cycl oal kenyl, each of
said al kyl al kenyl 5 al kynyl cycl oal kyl and cycl oal kenyl being optionally
substituted with one to six of the sanme or different hal ogen atons SO2R'
S2NR R' or CN whereint is 1-6 (ii) (CRR')n-Y wherein Yis CN OR,
OCONR R* NR R' NCOR, NR SO2R' 10 NR COOR' NR CONR'R"! éﬁ? CR%R
CR NOR', COOR, CONR R SOR SOzNR R' or PQ(OR )2 wher ebryry®0933nd n'
is 1-6, 15 (iii) -(CRR')" -C6Ha-Z wherein t4he Z group may be in the ortho
meta or para position relative to the -(CH2)n group, Zis CN, OR OCONR R'
NO2, NR R' NCOR NR SO2R' NR COOR' NR GNR'R'', CORe CR''NNR R' CR NOR!

COOR , CONR R' SOR , SOZI\B' R OrN'IN R')2, 20 mis 02 n" is 0-,6, or (1v)
-(CR R')n"'-heteroary#w wherein nt' ys 9-87 (v) -(CRR)N"'-pon-aromatic
het erocycl e wherein n"*™ -B@2§ﬂ"%g;9@, RS and R6 fre]each fﬁdependently
hydr ogen, hal ogen, C, 6 N/_C, 6 %I?kyms substi t ut ed/aa \to six of
the sane or different ®al dgennat ons , CN, COR CGER , R Rk, or NO2,

30 A, B, E, Dare each indapendently CGH CQ N or NO provided at |east
one of A, B, Eor Dis notg(: r CQ wherein Qis hal .1 3 al kyl or
C, 3 alkyl substituted w tﬁ&(r)drgltlaaoltlo three of the sane orl%g[l?lp?elgent hal ogen
at ons, and 04 February 2003 6 R R R' are each independently H C, 6 alkyl
C2~ 6 al kenyl, C2-6 al kynyl C, , cycloal kyl, C4~ 7 cycloal kenyl, each of
sai d al kyl al kenyl al kynyl cycl oal kyl and cycl oal kenyl being optionally
substituted wsth one to six of tSEMMARYWMF THE EN¥ENTANogen atons or R
and R' taken together forma cyclic alkyl group having 3 to 7 carbon atons
benzyl or aryl R'™ is C, 6 alkyl CZ 6 al kenyl 6 al kynyl C3 ~ 7cycl oal kyl

C4 ~7cycl oal kenyl , NRTRIs ifRniib Rlatesao dohpduatiORaving th®@Porafu®bid het erocycl e
and ry ry ~ Y 10 Non-aromati c heterocycle is a 3-7 nenbered non-aronatic

ring containing &farrgefticalhpacsepiable,sals thereedn- car bon at oms sel ected from the
group consisting of Ol S, Nand NR, Aryl is phenyl, naphthyl indenyl

azul enyl fluokenyl and anthracenyl 15 20 25 Heteroaryl is a 4-7 nenbered
aromatic ring which contains one to fiVvp het erwatorrs%i ndependently sel ected
fromthe group consisting of OS NRar

said aromatic ring is

Nv\/ner\é'r‘r’l‘
optionally fused to group B, B is ai MENQJ()UQ sel ected fromthe
group 'consisting of phenyl, 1 naphgty mapht hyl i fgdenyl, azul enyl,
fluorenyl and ant hracenyl, Rg | Dg
10 Ry
Formula I
wherein

15 WisOorS,

R, is -(CR'R")s-X,

Xis H, Cy 17 alkyl, C; (2 alkenyl, C; 2 alkynyl, C;3 7cycloalkyl C44 cycloalkenyl
20  each of said alkyl, alkenyl, alkynyl, cycloalky! and cycloalkenyl being optionally
substituted with one to six of the same or different halogen atoms halogen CN
OR', OCOR™ NR'R", NR'COR" NR'CONR"R™, NR'SO;R", NR'COOR", COR'
CR"NNR'R", CR'NOR", COOR', CONR'R", SOR’, PO(OR"),, aryl, heteroaryl or
non-aromatic heterocycle,
25

mis 0-2,n1is 2-6,



|
Aryl, B') said 4-7 nenbered aromatic ring, and aid 3-7 nenbered
non-aromatic ring nay each independently contain one to five substituents
whi ch are each independently selected fromR7, R8, R9, R10 or , Rl1l and R7,
R8, R9, R10 and Rl1l are each independently 04 February 2003 (~) HCi 6
al kyl. C2~ 6 al kenvl, C2~ 6 al kynyl C3 , cycloal kyl, 4~ 7cyc|oalkeny| each
of said al kyl alkenyl alkynyl cycloalkyl cycloal kenyl tio
substituted with one to six of the same or different haﬁ&&%ﬂ”ﬁ?@ﬁ&ﬁgh
(ii) halogen CN NO2, OR NR R' COR COOR R R* OCOR NR COR SOnR
S2NR R' POCOR ) A preferred enbodi ment includes conpounds of Formul a
wherein heteroaryl is selected fromthe group consisting of 2-furyl 3-furyl
2 thienyl 3 10 thienyl, 2 pyridyl 3 pyridyl 4-pyridyl, pyrrolyl oxazolyl
t hi azol yl i m da®gliyl pyrazolyl, isoxazolyl isothiazolyl 1, 2, 3 oxadi azol yl ,

1,2 4-oxadi azol i a triazoly 1

4.t hi adi azol yl , )(W’} Cdérz%“?v‘()faéj ?‘?ﬂ-‘@‘ﬁ d‘kwfég 7 RYAlod ‘é*s Ctv?‘P%{E?’P(w 1
3,5-trithianyl , am@glo;zmmybmuM@Hyl Ci S@cmdmk:y\ll éicllriofgamilwl)alkdwpl inyl,
benzo[b]fura be z)[ﬂ%¥h|o en IH-|ndazoI 15 benzi m dazoly

benzt hi azol y palklm | Syelqalkyt preevie Hﬁw a‘ﬂEHB‘l‘?f’ﬁW Strbéwefmdﬁvmmto i of

ci nnolinyl, pht Rgd @zeny bifftknd 8A05dnYdms GBLROXALNRR" of CR RABRIWE T di nyl,
pteri di nyl carbazolyl acri di nyl phenazi nyl phénothi azinyl, tetrazole and
phenoxazi nyl 20 Lghot her preferred enbodi nent includes conpounds of Fornmul a
| wherein RL is -(CH2)n-X, Xis H C1 6 alkyl, CZ 6 al kenyl, CZ 6 al kynyl
C3 6 cycloal kyl, C3 b cycloal kenyl, 25 each of said al kyl, alkenyl,

al kynyl, cycl oal(ky (CBRd)eY cWizatik hiy ICN IRIOOPNRGHaNRIR "'sNOOR.INR' 8Q:Rii t h one

to six of t S Al i

R R AR VREgR L R AR R T MR DOREGITRR s
aryl or heteroarSﬂm,R IONRR' @-PO(ORD: sviizrelny Rz i s 04 February 2003 (i) H
Cl~6al kyl C2b al kenyl C2 ~6al kynyl C3 6 cycl oal kyl C3 ~6cycl oal kenyl (CH2),
C3 ~7cycloal kyl -(CH2)t C4.~ 7cycl oal kenyl each of said al kyl al kenyl

al kynyl cycl oal kyls (ehéandiy¢d b8l kenyl being optionally substituted with one
to six of the sanme or different hal ogen atons, SO2R' SO02NR R' or CN wherein
t is 16 (ii) -(CHz)"-Y wherein Yis CNOR COR COOR CONR R' SO ANR

SC2NR R*, PQGOR (jiiy -(@reR 8] rcémlzs“me:%uaﬂsizrgroupsnay& iRkheldthb] bt of £4HR) N”

CBH4-Z wherein thé Z group be in the orthO netA or ‘Ara pos]tlon
relative to the PDE@HZW\&"W@%G'S -(GHa)rg 270Np- @RS COBIRR' HCE MOeNRRS n" s
0-3 NCOR' NR'SO,R" NR'COOR" NR'CONR"R™, COR' CR"NNR'R" CR'NOR"

COOR’, CONR'R" SOqR', SONR'R" or PO(OR"),,

20 mis0-2 n"is 0-6, or

(iv) -(CR'R ")n"'-heteroaryl, wherein n" is 0-6,

(v) -(CR'R")n"-non-aromatic heterocycle wherein n" is 0-6

25
R3, R4, Rs and Ry are each independently hydrogen, halogen, C, ¢ alkyl, C, ¢ alkyl
substituted with one to six of the same or different halogen atoms OR', CN, COR’
COOR', CONR'R", or NO,,

30 A, B,E, D are each independently C-H, C-Q- N, or N-O, provided at least one of
A, B, E or D is not C-H or C-Q, wherein Q is halogen, C, 3 alkyl or C, 3 alkyl

substituted with one to three of the same or different halogen atoms, and



15 R3, R4 RS and R6 are each i ndependently hydrogen hal ogen, C1 6 al kyl
optionally substituted with one to six of the sanme or different hal ogen
atons and A B, E, D are each independently C-Hjor N, provided at |east one
of ABEor Dis not CGH 20 Another preferred enbodi nent includes conpounds
of Formula | wherein R3, Rd, RS and R6 are each H, 25 A, B and D are each
C-H, and E is N Anot her preferred enbodi nent includes CGQEpgnds 0 ornul a
| wherein 30 R3, R4, RS and R6 are each H, A and E aYe &4 and

04 February 2003 9 Dish In another enbodi nent of the invention there is
provided a nethod for treating manmals infegted with RSV and in need

t hereof which conprises admnistering to said mmal a therapeutically

ef fective amountpok @€,k HRERp&det e ot Or. AR, i QRER 1 CON) %;adﬁ of having
Forrmul a | including pharnaceutical ly "acceptabl e salts thereof” 10 Anot her

enbodi nent i ncl Udesyeloplkak faceistdabanylconheobiad dhylwikaty! ebirpyli eetoakkyl
therapeutical |y %‘hfc@&%bné&ygﬂa%{th%“naﬁ?ﬁ%b&gm@@ e 16« ?tft% qffr?e”&' oned
S or a |l 1'nclu I

anti - RSV conpoun havi ng I Ng armaceutically acceptabl e
salts thereof andfferepHmtogasewtiseaRl ndR'dekEnaddethec frmiagryclialilardupr m

pharmaceutical | y_accept abl alt includes sol vates, hydrates, acid addition
salts and qu?rte%lrn)ﬁgtg?fcs&&fﬁglo%i genéﬂl%rtalrygn sgl ts are fornmed froma

conmpound of Forrmula | and a pharnaceutically acceptabl e inorganic or

organi c acid including t not limjed 1o rochl oric, hydrobromc,
sul furi c phosphoti ¢® QO" aﬁg‘flh Pt %a}llgyglgg%(ﬂdiycéqaﬁ)ﬁyil cC“ﬂ'éWH"iHE‘?“V urmari c,
mal efic oxalic aqr®k' SRINRERI"Car@l hétéoh@, in6n-dfnthiic Retalotydladnid sal ts i ncl ude

chl oride, brom de, iodide, sulfate phosphate, nethansul fonate, citrate)
acetate, malonate, fumarate, oxalate, sulfamate, and tartrate Hal ogen nmeans

brom ne, chl gyi nQen blonfkit AGe@BFt1d RAI3NBmembered non-aromatic ring containing at
least one and up to 4 non-carbon atoms selected|from the group consisting of O
S,N and NR’,

Aryl is phenyl, naphthyl indenyl azulenyl fluorenyl and anthracenyl
15

Heteroaryl is a 4-7 membered aromatic ring which contains one to five
heteroatoms independently selected from the group consisting of O S N or NR'

wherein said aromatic ring is optionally fused tg group B,

20  B'is an aromatic group selected from the group iconsisting of phenyl, 1 naphthyl

2-naphthyl indenyl, azulenyl, fluorenyl and anthracenyl,
Aryl, B', said 4-7 membered aromatic ring, and said 3-7 membered non-aromatic
ring may each independently contain one to five substituents which are each

25  independently selected from Ry, R, Rg, Rjgor Ry, and

Rs, Rg, Rg, Rigand R, are each independently




10 04 February 2003 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The fol | owi ng
definitions apply unless indicated otherwise 5 An "aryl group refers to an
all carbon nonocyclic or fused-ring polycyclic (i a rings which share

adj acent pairs of carbon atons) groups having a conpl etely conjugated

pi -el ectron system Exanples without limtation of aryl groups are phenyl
napt hal enyl and anthracenyl 10 As used herein a " heter ro efers
to a monocyclic or fused ring (i a rings whi’ch share adﬁgﬁﬁhegHY%@Q r of
atons) group having in the rings) one or nore atons selected fromthe group

conpl ot el'y con; ubabed pedr e P EYee ARG ot Ctie R PR famt o
het er oaryl gro.l"p%ffa@alf(ﬁré(lkem’i RISAY! o Red FHAQA QV@PMI«:JVFB&E@J);?{Ion&l% | m dazol yl,

oxazol yl, oxadi azo i adi azol yl; benzthiazo tri tetrazolyl

i soxazol yl, isot Bulﬁﬁ@ﬂteyﬂ wnrpo'rrert@kwo)ftwmew dxffEbéhﬁlZa(Ddg\éh atops! Audiyl

pyrimdinyl, quinolinyl, isoquinolinyl, purinyl, carbazolyl benzoxazolyl

benzinidazolyl i ndol yl, isoindolyl, and pyrazinyl 20 As used herein, a
"non-aromati c heterocycle roug)refers to a nDno%%H$|c or fused ring group

having in the3ri fipdplasae QY RathIRB " &Pfect @R R'Re Qfr@RpNREHR St i ng
of nitrogen, oxy a | fUE ~ - rings may al so have one or nore double
bonds However th an§§h§§J%o§O&§§E a conpl etely conjugated pielectron
system Exanpl es, without limtation, of non-aromatic heterocycle 25 groups
are azetidinyl) pi per it\qm:f,errai EEBARHMEN inclidas &ﬁﬂlsﬂuhﬂ%f,FohhhlamJHefﬂmW 3

pyrrolidin-1-yl, hollny t.hi onor phol i nyl , tetrahydropr anyl
oxazol i donyl oxaf‘B‘IeES’Pr?'ll is slegicd from e ﬁ@H?FO“SWB&Hf%f‘H% -fpry] @i thieay!l 3-and

oxazol i di nedijgny hnhi&y1,"s %}lﬂdyl 308yRidp! n%aag ﬁ@ro@vls@&%@t ﬁﬁiazaiw ARRal Sy |

hydr ocar bon |nclud|n strai ght chain and branched chai n“groups

Preferably, the avige YQFSQH#OWéS‘SOIhlﬂ%P“QOI edrayadiazaldnbk2 dvkadiazadyl B2 Auneri cal
range, a g, "1- %QadmioFS%}l@tleflE' kﬁ%@hﬁ] 1'5‘4 it Ca%%rl&%ﬁr%&ldlh@bt his case

the al kyl group may confain 1 car a;qnl A | ato carpbon atons,
etc up to and i novadingl | 305-teipph 1 3tSomighianythriedolizinyll lrﬁkblyIFeEmmaﬂxl 3003

preterably Tt 1 RSl Al MR R kB B, P

exanple the term rern o (unl ess
specified othérmﬂmmamnmaﬂybbaaﬂgbbbmthnﬂn¢ﬁemumhanﬂ qhmthgn@upmobmnh as

ks A Lyl oottt L i 20 iR Xt R Y onacycl 1 ¢ or

fused ring (i a pteridity$ catbagdlylsiridenyh ptiemding @hdnoftadzinydftetebleqiid at ons)
group wherein one, or rq rings does not have a conpletely conjugated

pi - el ectron systéﬁ?ﬁ% A 'es without linitation of cycloal kyl groups are
cycl opropane, 10 cycl obutane, cycl opent ane cyclohexane cycl ohept ane and
adanant ane A cycloalkenyl group refers to an all-carbon ppnocyctic or fused
ring (i a, rings whi éHiotapEiessd e@ap%asmmﬂa‘ilqs cgmpeudp ght hwhereinp
wherein one or nore rings contains one or nore carbon-carbon doubl e bonds
but does not have a 15 conpletely conjugated pi-electron system Exanpl es

wi t hout Iinitatidhlbﬂcé&bggalkenyl groups are cycl opentene, cycl ohexadi ene
and cycl oheptatriene

X is H, C, galkyl, C; galkenyl, C; salkynyl C;¢cycloalkyl, Cy ¢ cycloalkenyl,

25  each of said alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkeny! being optionally
substituted with one to six of the same or different halogen atoms, halogen CN
OR' OCOR™, NR'R", NR'COR" NR'COOR", COR' CR"NNR'R", CRNOR",
COOR’, CONR'R", SOyR!, aryl or heteroaryl,

30 misO0-2, nis2-4,

Rz is



An " “al kenyl" group refers to an al kyl group, as defined herein consisting
of at least two carbon atons and at | east one carbon-carbon doubl e bond 20
An "al kynyl" group refers to an al kyl group, as defined herein consisting
of at least two carbon atons and at | east one carbon-carbon triple bond A

" “hydroxy" group refers to an -OH group 25 An "al koxy" group refers to both
an -O al kyl and an -O cycl oal kyl group as defined herei n"Qc xy"
group refers to a RRC(O O group, with R as8defined 30 ‘ﬂ%ﬁspww%ﬁ no"
group refers to an -NHZ group 12 04 February 2003 A N am do group refers
to a RKC(=O)NR ~ group with Rx’ selected fromthe group consisting of alkyl

cycl oal kyl aryl eroarnyl, and,heteroal,icyclic and,R, sel ect from
hydr ogen or al kyp?g ”b%pé'r%o&g’ratl)kﬁﬁylr gf ar”évr%g dd"-c%ﬁ{?agl;kry(l)u% 6I°’??lpglﬁf3ﬁ¢vm in the
ﬁrt t hat In| t_roger(caité{p(fsE)cytldradityega?ﬁy,lCﬁrﬁﬁl@ﬂkinyatreadﬁeot‘spiaralll#ycbla;uaag?rlngbl nda _
eteroaryl ring ubl e bond" a i.s refers to the form of .double bonds in
the two tautomer?l y@f‘r‘i}f}@ﬂ&é%‘l ?’&lﬂalgﬂ’ﬁﬁ’?@%omlo\%ﬁv Bited MG o718 it 8f oar vy
groups This djct gle@amwbedifferenihdl 6 aidens¢ 80, 0eSONIBRI bt Wdwas e lid
understood by chenmists in the art The disclosure and clains of the present
i nvention are bas€d on the known general principles of chem cal bonding It

is understood that the clains do not enconpass structures known to be
unstabl e or not able to exist based on the literature 15 Conpounds of

Fornmula | can be(iprégded sihesarY CHWRI CAR MRt CONRERY- BEaRi i dazol es
(11) where X is 3ohakidepOoy\fiaRAL & iSHoMnaR FRSybpte or tosylate, with
2- 0x0-i m dazopyridines or 2-oXo-1mdazopyrimdines (Ill) in the presence of
base preferably phosphazene bases such as t-butylimno 20
tri(pyrrolidino)ph a TPP) .. GesiLum carbonate or,sodi.um hydride
(Schene 1-A) or E‘i}s)f(gg@{nl nr&eHﬁ'Z V\nﬁ%rﬁmgﬁ%-%f_odp%vagce%re é’t' ﬁ'&oirtgg,am vy % gr oup
preferably a hal posti@r rektivé anat ¢ Clmh gaspn® &yIMt@R'0CORDNSGIR hischene | - B)
Al ternatively, cong%ugds of Formula | can be synthesized according to the
procedure descri Bed Ih Schenme I-C Coupling of 2 substituted-benzim dazol es
25 (1V) containing protecting groups (P) such as p-nethoxybenzyl, nesyl or

2cyanoet hyl wiith _2-oxg-im dazopyridines or 2-qgxo-im dazopyrimdines in the
presence of 6§se_Ri3_s‘g“f§‘FIa(5‘9\gZﬂ “ﬁ)ﬁgflélﬁqeﬁﬂ“dwlyﬁ'ﬁgr%?’bf‘é’eg?% Lgr&Yb usi ng _
appropriate Cond!oEJii&ilﬂy e kROt IDSheQd Bix D tRGAMEBE digeRd: Rlodeh@BIniERid Wi th
ceric ammoniumnitrate (CAN), treatnent with hydrazine or

tetrabut yl anmoni um 30 fluoride (TBAF), or treatnent with potassium

tert-butoxide 1o 4 gSREeplhyElc &B@M@nt&’@ﬁ%@%&é@ at 1d060he of & B E or D
2-cyanoet hyl groups and give internediates V Conpounds of Formula I can

then be preparedipyotCeHcting V with RLI-LG 13 04 February 2003 where LG is
a leaving grayp preferably a halide or sulfonate such as nesylate or
tosylate Schénme |I: Preparation of Formula | 5 (A) Ra R3 0l N~-X + H\N~~N Rz
RDRs EEB R- 11 111 #AxotheQprefrrell embodi®entRn¢tgdadcoBpourds N FormulaN-KidreRn

R3, R4, Rs and Ry are each H,
25 A, BandD are each C-H, and
EisN
Another preferred embodiment includes compounds of Formula I wherein
30

Ri, R4, Rs and Rg are each H,

A, B and E are each C-H, and



R6 DR~ E-B la
RS ND, BR'E s
~~D-E B R~ For
TBAFor (CH3) ~COK X=CI Br | P = protecting group such as

la R3

(OO RAN\ \~XRR PIVRZEO.Rz Base R4 \ N~ NI ~ ~~
R Formulal RBO- , Rz Rz LGR<I \ NN/ ABase ~ N,, Rs
mula | 0 ~1 ) BaseN R2 + HN2) CANor E- BNHZNHz or

\ ~-SQZCH3 O

-(CHz)zCN R3 O-NRz R~ LGR ~ NNA NBase Rs Rs ~DER) Formula 1 R3 O~

~ Rz Ra~\ NN/ ANRs HD E B Rs V The synthesis of
2-substi tut ed- benzi mi dazoles (ll1a) is shown in Schenes

P"r‘ F&-bﬁ"afrlye%ﬂ%nt of

substituted or unsubstituted 2-hydroxynet hyl benzi m dazol e 04 February

2003 1=t (VI) with 1 OS equivalents of base preferably sodi um hydride or
cesium carbonate followed by the addition of R -LG where LGis a |eaving
group such as halide or sulfonate gives conmpound VII Treatnent of the

al cohol with thionyl chloride provides ? chlgor onet hyl - benzi mi dazole Ila

(Schenme 11-A) In a 5 separate synthetic route depicted

in Schene |I1-B

2-fluoro-nitrobenzene (VIIl) reacts with an amne to afford conpound | X
Reduction of the vitro group provides a phenyl enedi am ne derivative X which
is cyclized withDgkycolic acid in 4-6 N HCL to give al cohol VII

Al ternatively 2 am no-nitrobenzene (1X) is acylated with 2-benzyl oxyacetyl

chloride to provide Xl (Schene Il-0Q

In another embodiment of the invention there 1s provided a method for

th

treating mammals infected with RSV and in need thereof which comprises

administering to said mammal a therapeutically effective amount of one or more

of the aforementioned compounds of having Formula I including

pharmaceutically acceptable salts thereof

10 Another embodiment includes a pharmaceutical composition which

comprises a therapeutically effective amount of one or more of the

aforementioned anti-RSV compounds having Formula [ including

pharmaceutically acceptable salts thereof and a pharmaceutically acceptable

carrier
15

The term pharmaceutically acceptable salt includes solvates, hydrates, acid

addition salts and quarternary salts The acid addition salts are formed from a

compound of Formula I and a pharmaceutically acceptable inorganic or organic

acid including but not limited to hydrochloric hydrobromic, sulfuric phosphoric

20  methanesulfonic, acetic, citric malonic. fumaric, maleic oxalic acid, sulfamic or

tartaric acids Quatemary salts include chloride, bromide, iodide, sulfate

phosphate, methansulfonate, citrate, acetate, malonate, fumarate, oxalate,

sulfamate, and tartrate Halogen means bromine, chlorine, fluorine and iodine



10 Reduction of the vitro group followed by ring closure in ethanol in the
presence of catal ytic anmount of acetic acid provides Xl|I Renoval of the
benzyl group using boron tribrom de or palladi um hydroxi de on carbon and
cycl ohexene yields VII Preparation of conmpounds |IVa - IVd containing
protecting groups is 15 depicted in Schenes Il D-F In Schene |I1-D

2-chl ororret hyl benzi m dazol e reacts with nethane sulfonyl Iorlde

and triethylam ne to give conpound |Va The ghl oride can Ofdahsuany, th
potassium i odide in acetone to produce conpound |Vb A p-net hoxybenzyl
protecting group is instalpedaiinE BTEIERIPTIBNORCEHHLINYENTION hoxybenzyl
chloride with 2-hydroxynethyl 20 bBenzi m dazotre (Vi) tn the presence of
base, preferably sodi um hydride, gives conpound of Formula XIV Treatnment of

al cohol XIV with (brogmgghgwl ¥k iqgmgn' provides conpound
| Vc Conpound IVd can be prep§ gﬁlaggﬁﬁg%ri e PMH%@E&%%R@ F M chael

addi tion of 2-hydroxymethyl benzi m dazole (VI) wth acrylonltrlle yi el ds
conmpound XV 25 whi ch n, Sony rted LA the chlori A/ t r eat ment
with thionyl flghl ori de}\i$i %JS.F FEDTUEry” %Bé %rb%%ﬁlé)ﬁ%cyfﬁ OrFfF"%eSa tion of

Benzi m dazol es | aolEbchcURS riRgs MhNtharRadjad\énSﬁﬁlsy)f carbod\htbmsi'gram‘sexa{'mw |

~~Cl Rs. \ NRs N "~Hvl Ila VIl R~ R, NH

/ NO HplPdlCR °9mﬁ"e‘ﬁlﬁz°°%§ﬁ€fﬂ ghectrop systeryy X‘}mﬁles\ “’I‘tﬁﬁ‘t‘[ liﬂéiaﬂpf‘ Qe R\ |
>~OH Rs F Rs NH frosp Nﬂe@h&dﬂﬂna&hmeﬂﬂlkﬂd hﬁfthcéhlyl R~ R~ R-R / I NO~

Cl OCGHzOBNn R, /NOleeINH4C:I F~ ~- ~1]1 ~0Bn Re ~ HI(200~ R Rs ~
~OBn 2 HRR IX X XII R~ BBr~ ~/ Nv OH or Pd(O—DZICRe\ NI, VII Rz R~

R~ I N~ M Chg_ R /[ ks Nse@'he@mg héterloaxgl céroup refers aRﬁoﬁo Ij‘:l@o?%& rihg N Rs '\
NRe ~1 p= Rl O x111 R~ (E) ase ( NrOH 71 RCN
(F) ~ | NRS I K odgHWiichihar amdjmm mpfwoms) group havmg in the ring(s) one

or more atoms selected from the group consisting of nitrogen oxygen and sulfur
and in addition, having a completely conjugated pi-electron system Examples
without limitation of heteroaryl groups are furyl, thienyl benzothienyl thiazolyl
15 imidazolyl, oxazolyl, oxadiazolyl thiadiazolyl, benzthiazolyl, triazolyl, tetrazolyl
isoxazolyl, isothiazolyl, pyrrolyl, pyranyl, pyrazolyl, pyridyl, pyrimidinyl,
quinolinyl, isoquinolinyl, purinyl, carbazolyl benzoxazolyl benzimidazolyl

indolyl, isoindolyl, and pyrazinyl

20 As used herein, a “non-aromatic heterocycle’ group refers to a monocyclic
or fused ring group having in the ring(s) one or more atoms selected from the
group consisting of nitrogen, oxygen and sulfur The rings may also have one or
more double bonds However the rings do not have a completely conjugated pi-
electron system Examples, without limitation, of non-aromatic heterocycle

25  groups are azetidinyl, piperidyl, piperazinyl, imidazolinyl, thiazolidinyl, 3-
pyrrolidin-1-yl, morpholinyl, thiomorpholinyl, tetrahydropyranyl, oxazolidonyl

oxazolonyl, 2-pyrrolidinonyl, hydantoinyl, meleimidyl and oxazolidinedionyl

An “alkyl’ group refers to a saturated aliphatic hydrocarbon including
30  straight chain and branched chain groups Preferably, the alkyl group has 1 to 20
carbon atoms (whenever a numerical range, e g , “1-20°, is stated herein it means
that the group, in this case the alkyl group may contain 1 carbon atom, 2 carbon

atoms, 3 carbon atoms, etc up to and including 20 carbon atoms) More



IVb IVaBr R O, ~~BPI NNOHRs ~NRel \ XIVR~-Ra/ NI ~~Br Rs ~ N/ O
IVCI R SOCIlz R~ OH~/ | NO Rs Re ~ Rs Re CN CN XV | Vd 04 February
2003 16 2- Oxo-i m dazopyri di nes and 2 oxo-im dazopyri m di nes can be

synt hesi zed using the procedure depicted m Schene |11 Displacenent of Z
which is a halide preferably chlorine or an al koxy group preferably nethoxy
of nitropyridines XVI (2-chloro-3-vitro-pyridine 4-alko 3.nitr i di ne
and 3 al koxy 2-nitropyridine) with an am nejgives XVI| ‘%EﬁBH@ %Mﬁ)
Reduction of the vitro group and cyclization of the resulting diam ne

(XVI 1 :j ) using Eh@&g@ﬂﬂé poiswhemydrpéd&é dkﬂeuaglag s hanyd dzirbdiﬁ ;cblam@(eorcmamplea

provi des N3-substituted, 2-0x ridi [ 1.1 ustit te

2- 0x0- 5-i ni dazo- 3 FE Mes ﬂﬂ?af‘sé'ﬁeéj%fg%é?dela er%‘?ﬁ“ﬁt(} ?ﬁ?ﬁu PRV oy

N-al kyl ati on and r t ueous

sodi um hydr oxi de r%%}g%tggrr%ﬁ}o'f I9 B egwcnfﬁﬁ%lk%%{mﬁgnd% r}?é?ﬁw ﬁtatlﬁc}nﬁ\gf XX and
aci d hydrol ysis afoptdpgl bsigpiopeml t-bgybamylyheed akbthe liker dazo 6-pyridine Illb
(Schene |11 C% 2 Oxo-imdazopyrimdines (lllc) can be prepared directly by
reacting 2-oxo-imdazopyrimdine (XXI) with R2-LG where LG is a |eaving
group as descri bed ab@.v&y:tlml@jdVgrolub kefers &sa sdtbraed aic@tion moddcySihenfasdd! | - D

Al ternatively, 4,6-dichloro is treated wth an

t di
am ne to generat &"%¥9+ r"tgéméﬁl?éh?r[:?*g‘%djgﬁ?%%ﬁ &4 &’8‘%1%‘8?‘[5)05{06‘?“' IR Phe

vitro group and tbheofeife o hod hivia d@a@%taﬁdorgygakddmieleeﬁoro@stehe resulting
diamne (XIV) with phosgeneH{)r ovi des 1 ~ 04 February 2003 Schene

I'11: Preparation Efpmplesyitho lﬂaﬁﬁﬁ‘?r?fcﬁyﬁl@ékﬂrﬁﬂo%séﬂﬁyﬁﬁoa@féﬁyr| m di nes (A)

D NGz NHp Ry l()DY cmbMePQJchCIQM Mxﬁe'\@gﬂ:hgﬁt&le hnd‘hog'naﬁﬁﬁé\lwg 8" ~A~
I HRz Rz XVl XV||XV|| (B) RZ LG NaOH N N ~

~ ~ NHDCSZCO~ XIX IIIa COCl zXO | ~ RHAN N
A cycloalkenyl group refers to an all-carbon monocyclic or fused ring

(1 e, rings which share and adjacent pair of carbon atoms) group wherein one or
more rings contains one or more carbon-carbon double bonds but does not have a
15  completely conjugated pi-electron system Examples without limitation of

cycloalkenyl groups are cyclopentene, cyclohexadiene and cycloheptatriene

An “alkenyl” group refers to an alkyl group, as defined herein consisting

of at least two carbon atoms and at least one carbon-carbon double bond

20
An “alkynyl” group refers to an alkyl group, as defined herein consisting
of at least two carbon atoms and at least one carbon-carbon triple bond
A *hydroxy” group refers to an —OH group
25
An “alkoxy” group refers to both an —O-alky! and an —~O-cycloalkyl group
as defined herein
An *“O-carboxy” group refers to a R”C(O)O-group, with R’ as defined
30  herein

An “amino” group refers to an -NH; group



~Qor | xI nDE 9Aor urea Ill (€ 00 -~"~con HJO HN N NH R~-LG " ~ ~R CsZC03
MOH ~ ~z NXX IIlb (D) HA~O R2 LG HN~O ~NH ~N_R z NON B~ NvN XXI 111C O
(E) NNOz NOz NNHz COClp HN C~Cl NHy R2 CI~NHRz H ~NHRz pVvp NR z _ ( T z
NON ~ NON Pd/C NN N N XXI'l XXI'lI'l XIV Illd 5 Experinental Section Proton
nucl ear magnetic resonance ( 1 H NVR) spectra were recorded on a Bruker
Avance 500, AC- 300, Bruker DPX-e00 or a Varian Gem ni 38%1 18 sEecsz?meter
Al'l spectra were determ ned in CDCL3, CD30Dj2 or DMSO d6 ﬁﬁ g ' shifts
are reported in 8 units relative to tetranethylsilane (TM5) Splitting
patterns are designat adMNasmfdol bawp refers 36 a8 @EOERY dootyl efith R seltstePlretm, m
mul tiplet, b, broad peak, .dd, doyblet of doublets, dt doublet of triplets
Mass | 8 04 Fel'ﬁ’%gip Cé’(%‘%“‘bgﬁ)g:aﬂ?'l)%ﬁﬁ%}kﬁ/a@{)g?tFYBPWL&"gHetS\rO?'i‘Wﬁl‘b%ﬁfp SSQ
7000 quadrupol e Rassc&REGHHONBLEEN driall3Pt h positive and negative

el ectrospray ionization (ESI) nodes or on a LC M5 using Shinmadzu LC | 0AS
with mcromss platformLC single quadrupol e nass spectroneter in positive

el ectrospray koni zati @n cHigh g;&@q‘l_.fgltsitgg_@;\n%;g@ spectroscopy was recorded
using a Finnigan MAT 900 Infrared (I R) spectra were recorded on a

Per ki n- El mer system 2000 FT IR Elenental analysis was perforned with a
Perkin El mer series Il, nodel 2400 CHNV O S anal yzer Col umm chr onmat ogr aphy
was perfornmed on sili &as geiwrf indim AUR Brogentaidmson Reteparyh sy siensHh 6= was

performed using a ggi dzu L% 8A on a olum ;10 eluted with m xture of
VeOH | n wat er wi ¢ REOC R p e G RR B el a0 Srtth T elichel B e
experinmental sectdoalrie b&kdsth the two tautomeric structures which comprise five-member ring

t-butylimno-2-diethyl am no-1._3-di net hyl -perhydro-1,3 2 1.S ,

di azaphosphorli%ne hﬁlﬂﬁérﬁ-gb%ﬁpf/hw ﬁ‘(?!aﬁsi‘{l'}w% B‘I"%@I‘?"ﬁ(ﬁ?‘bﬁ%@"ﬁﬁlﬂ“gﬂés RN ceric
ammoni um ni trat e ubBHo8d By ezahitenah®i®d, Fhddistnshat-and el &AMk present

N-di i sopropyl et hyl am ne20 DVFdi net hyl f or mami deDMSO di net, h%l . .

sul f oxi deEt zOdi et!BYFAtieR e Pasedap the ko gepsralinsineiplgs ohghemiga §arsling Jt e o4

met hanol Prep HPL&IR5EEETHL thY 8lalth b Mﬁ%ﬁ&h@&%@mbﬁa%kﬂo&r‘ﬂfo@n%&@%?y Prep
TLC preparative thin |layer chromat ogir aphy TBAF tetrabutyl ammoni um fl uori de
r

TFA tri fl uor oacetiotabdg togxgo baspftor gherl igry@reof ur an
15

Compounds of Formula I can be prepared either by coupling 2-
substituted-benzimidazoles (II) where X is a halide or sulfonate such as mesylate
or tosylate, with 2-oxo-imidazopyridines or 2-oxo-imidazopyrimidines (III) in the
presence of base preferably phosphazene bases such as t-butylimino-

20  tri(pyrrolidino)phosphorane (BTPP), cesium carbonate or sodium hydride
(Scheme [-A) or by reacting Ia with a R;-LG, where LG is a leaving group
preferably a halide or sulfonate such as mesylate or tosylate (Scheme 1-B)
Alternatively, compounds of Formula I can be synthesized according to the
procedure described in Scheme I-C Coupling of 2 substituted-benzimidazoles

25  (IV) containing protecting groups (P) such as p-methoxybenzyl, mesyl or 2-
cyanoethyl with 2-oxo-imidazopyridines or 2-o0xo-imidazopyrimidines in the
presence of base is followed by removal of the protecting group using appropriate
conditions Deprotection can be accomplished by treatment with ceric
ammonium nitrate (CAN), treatment with hydrazine or tetrabutylammonium

30  fluoride (TBAF), or treatment with potassium tert-butoxide to respectively
remove p-methoxybenzyl, mesyl, or 2-cyanoethy! groups and give intermediates

V Compounds of Formula [ can then be prepared by reacting V with R\-LG



19 04 February 2003 | Preparation of Benzi m dazol es: Conmpounds 1-25) 59-111
and 138-1.t3 are benzi m dazol e internedi ates synthesi zed according to the
procedures described in Schenme Il 5 ~N~~CHN 11 N To a solution of

2- hydr oxynet hyl benzi m dazole (29 63 g 200 mmol) in a m xture of DVF/ THF (
150 nL, I 1 ) was added sodi um hydride (60%in mneral 10 oil, 8 4 g, 210
nmmol ) in several portions at roomtenperature After stirring for 1 hour)
4-bronobutyronitrile (29 6 g 200 mol) wasiadded and th@“@%ﬁ%’%@%l ution
was stirred at 80 C for 16 hours The sol vent was evaporated and the residue
diluted with wateranG exleivdgd gduppileberdt QMRal B @r a0fshB eahexniache Jaer e
dried over MgSO4 anpd evaporated The residue was purified by flash 15

chr omat ogr aphy (“@f'ﬁ’g'bq ent, EtOAc/hexane, 1 1to 21 , then | tQAc/MeCOH, 10 1
) to give 22 11 g (51 %yield) of 1 as a white solid ~H NV\R (CDC13) 8 2
27-2 32 (m 2 H, 241 (t J=60H 2H), 441 (t J=72H 2H, 7 26-7
38 (m 3 H), 7 Orhemgl Freparptiog of Bornydady ¢ 216 (MH+) General Procedure for
Converting 2sHydroxynet hyl - benzi m dazoles to 2 Chl oronet hyl - benzi m dazol es
2~ The procedure described bel ow was used for the synthesis of conpounds 2,
4, 9, 11A+11B, 1%, 19,723, 25, 70, P2, 76, 81, 88, 92, 94, 96, x98, 100)
102, 108, and 111 &dhd~143N 20 N zg Ny RHCI BAE 2 | &, 04NFe% dry 2003 To

al cohol 1 (22 g, 1G2 )xsu’spepuigd in CH2C 2 (I r’rt)/“t igryl chloride
( 1581 g, 132 9 mmol) s|slowy added with ice wal'er biith cgol eng The ice
bath was renmoved The sol uki on was §trred at roomtefperature For 1 hour
and t hen evaporated The rﬁsidue was triturated with Et?&rc Lo give a nearly
guantitative yiel ght grfi'y powder ~HNVR( CDC §5"§?32- 238(m 2H)
270(t J=73Hz 2H), 489°("% 'I2¥BRNO0 Hz, 2 H), 533 (s 2 H 7 69-7 74 (m2 H 7
85-7 87 (m1H 8 00-802 (m1H, MSme 234 (M#) Anal Calcd for
C12H12N3HC10 25 H20 C,RrbH2 48, H 4 95, N 15 30 FouFQd C, 52 5; H 4 88 N 15

B) 2
26 ® g, N NN
\\/\NJ\ NH Ry LG Ry N TN
/ ) —_— N
RS ! T D —_— A Base Rs N>/\ N\‘)\A‘\
6 NS | D=
R1 E B RS R1 E
la Formula |
(©) Ra /loL 1) Base R3 o Ra
\>/\ \>/\N A
R X = 2) CAN N ~ A
5 N D, A or Rs H Dag B
Re l E—-B NH,NH, or TBAF R E
P or
(CH3)sCOK
(Y n v
X=Cl Br |

P = protecting group
such as

LL‘/\©\ 2’302CH3
o/

3 (CHz)CN

R3 0 /Rz
R4 N §—N
R1 LG Y\N\R/\A
——————— N !
Rs | Dsg B
Base Rs

Ry

Formula |

The synthesis of 2-substituted-benzimidazoles (IIa) is shown in Schemes

I A-C Treatment of substituted or unsubstituted 2-hydroxymethylbenzimidazole



15 ~N ~~OH N 3 Compound 3 was prepared using the sane procedure descri bed
for conmpound 1, except that 4-bronobutyronitrile was replaced with 3 20
met hyl butyl brom de ~H NVMR (CDC13) 8 1 71-1 78 (m 3 H), 4 28 (t J =7 5 Hz,
2 H 502 (s, 2 H 733-741(m 3H), 775{d, J=79Hz, 2H), M5 mle 219 (MH) 25

-,1 04 February 2003 N ~~CI HCl N 4 Conpound 4 was prepared according to

the sanme procedure described for conpound 2 5 ~H NWR ( ). .81 (d J =
6 4 H, 6 H, 183189 (m 3H, 457460 (m'' H), %%e%@,awﬁﬁ?’ 7 68-7
73 (m2 H, 784-786 (m1H, 793-795 (m 1 H M me ?37 (MH) 10 N2
NH 5 N A solution of 2 5-difluoronitrobenzene ( 15 4 g, 96 8 mol ), 4

am nobutyronitrile (7 4 g 88 mmol ) and diisopropylethylamne (23 m, 132
mmol) in DMV (250 m) was stirred at roomtéhperature for 32 hours After 15
filtration, the solvent was evaporated and the orange solid was
recrystallized fr¥h wetOHO§ eBGvatdnys afdbasef prefadaty otdury hydBioyicediuih as or ange

oISt % (R 88 A 2 L i FalaBelooyT
H, 20 M5 nle 224shdfide)or BulfonateNDZes-dNmPo@dbVN - Trédmeére bf tharajcoBAIOETO a
Sushenston OF Lkl g et s R RRAET MR RRIRAI} 22
5  separate synthetic route depicted in Scheme [I-B 2-fluoro-nitrobenzene (VIII)
reacts with an amine to afford compound IX Reduction of the nitro group
provides a phenylenediamine derivative X which is cyclized with glycolic acid in
4-6 N HCl to give alcohol VII Alternatively 2 amino-nitrobenzene (IX) is
acylated with 2-benzyloxyacetyl chloride to provide X1 (Scheme [1-C)
10 Reduction of the nitro group followed by ring closure in ethanol in the presence of
catalytic amount of acetic acid provides XII Removal of the benzyl group using

boron tribromide or palladium hydroxide on carbon and cyclohexene yields VII

Preparation of compounds IVa — IVd containing protecting groups is

15  depicted in Schemes [[ D-F [n Scheme II-D, 2-chloromethylbenzimidazole
reacts with methane sulfonyl chloride (Ms-Cl) and triethylamine to give
compound IVa The chloride can be refluxed with potassium iodide in acetone to
produce compound [Vb A p-methoxybenzyl protecting group is installed in
Scheme II-E Reaction of 4-methoxybenzyl chloride with 2-hydroxymethyl

20  benzimidazole (VI) in the presence of base, preferably sodium hydride, gives
compound of Formula XIV Treatment of alcohol XIV with
(bromomethylene)dimethylammonium bromide provides compound IVe
Compound IVd can be prepared as described in Scheme [I-F  Michael addition of
2-hydroxymethylbenzimidazole (VI) with acrylonitrile yields compound XV

25  which is then converted to the chloride IVd by treatment with thionyl chloride



m 48 4 mmol ) dropwi se After stirring at roomtenperature for 12 hours the
m xture was diluted with EtOAc (~00 ml) and filtered The filtrate was
washed 5 with 1 N HC brine dried over MgySO. ~ and evaporated The resi due
was purified by flash chromat ography (gradient EtQAc/hexane 1 2 to |l 1) to
yield 6 (7 ~ g 42, %yield) as a viscous pale yellowoil ~ H NIVR(CDC13) 81
86198(m2|—|))238-251(m2|—|),334339(m1|—|) F@?FF%Z 821}9(3(m2|—|)
4 06-4 14 (m1 H), 4 40-4 48 (m 2 H), I1__[§719(m1

H, 7 72-7 74(m 1 H, MSme 394 (M) wWNTNISIn a flask equi pped
with a nmechanic stl SUSH ound 6 (6 40 g, 17 25 mol),
iron powder (2 i grérﬁ?‘o”f on ?ﬁ%cﬁ%’hﬁggﬁori de (4 61 g) 86 2 nmol) in
a mxture of MeCH and H20 (200 m 1 1) was stirred at reflux for 4 hours
The m xture was filtered through a pad of Celite gnd washed 20 with MeOH
The filtrate was) eyapbrated and the rasldueSOQ)asR‘t’en up in EtQAc (500 m),
washed with brine, rnemve—rg;wgg ahﬁo*evapor at T‘bAT he resi due was
added CH3CN ( 100 % )r ahd acetic ack.d |( I m), 3nd thle m xture was stirred
at rel 7ux for 4 hours®The sol vent was fevapor at ed and®t he resi due was
purified by flash chromatography (gradient, EtOAc/Hexane, 1 2 to 2 1) to
give 7 (4 42 g, 75% y| el d) as a viscous 0|I whi gh solidified uzpon st andi ng
~HNVR( CDdl 3) 821581220( 0 %i) ok &t N=iDHzpdH) | wr»%ﬁcddz Re2A Aé 62 (s,

2 H, 483 (s, 2H, (7071t  Hirrentio? % A 38 M o) 46 (dd,

| =24, 92 Hz, 1" " 23 04 u@ry2003|\/5Rme324(|vH)R1,:~4~~N~~0HN
8 NSTo a solutlon 01?‘7 (3 23 ¢ 1 fmol) in CH-Ch™(100 m) at 0“C was
added boron tribromdem(2 84 mM 30 mol) After stirring for 1 Wour the

m xture was quenched w th saturated NgHCO3 solution with ige bath cooling

and extracted wi gh A ol hebceodi Ne ta; acts wemecdri ég@ﬁy MyS04 and

evapor at ed The resi S "PRJchy 1 €0, l, LCheanat ogr a ngradi ent 10
CHzC12/ MeCOH, 40 1 to ll) to glve8(R1(B g, 72%yield) én off white
solid ~H NVR (CDC13) 8 2V25-2 30 (m 2 H', 2 43 (t, J—7]7(“H22H) 4 41 (t
J=71H, 2H, 48%(s2H, 704-7%81L (m L H, 729-734(m 2H, N
me 234 (MH#) 15 ~ N~~CI HCl N9 N

Ry
._.E.Bill_—. Re N\>/\OH
or Pd(OH),/C Ry T

A, Ry R
Ry N
(o) R Ny~ MsCl Re N\)/\C, L_ bl
Ry N EtsN  Rs T Ry T
Re Re sl,o, Re 50,
Xl IVa Vb

Ve

Vi Xiv |
fs as T SOCl, Rs
(F) R N Ry Ry N
\>/\OH \>/\OH \>/\CI
Rs N Michael Re N
Re Addition Rg Re

Vi XV {vd



Compound 9 was prepared according to the sanme procedure described for
conpound 2 20 ~HNMR( CD30D) s230-236(m 2H), 270(t, J=72Hz, 2H), 467(t, J=76 Hz,

H, 530 (s, 2 H, 7 49-754 (dt, J =24, 92 H, 1 H, 7 62-7 64 (dd, J
8 01-8 04 (dd, J =20, 92 H, 1 H, M5Sme 252 (MH)

25 F~~ NI ~~OH N 10A N 24 04 February 2003 N+ 1 ~ N~NOHF | 10B N A

m xture of 10A and 10B was prepared from 5-11 uoro-2-hyd

benzi m dazol e using the same procedure described for

(CDA3) 8 226-230(m 2H, 242-2 46 (m 2 H), 4 36 4 42 {m 2 H 4 87

2480 H, 1H),

(s 2H 703707 (m 15H, 730-732(ml H 760-763 (m 05 H
234 (M) 10 F ~ N ~~Cl  HO N 11A N N ~I ~~Cl HO + ~N F 11B N Conpounds

11A and 11B were prepared according to the sanme procedure described for
compound 2 15 20 ~H NMR (CDA3) S 2 24-2 304m 2 H), 2 44-2 47 (m 2 H),

32-4 39 (m 2 H

30-7 33 (dd, J = 4 4,>8.8. 1HZda9§J§J}1d%éQanW&Qﬂl,nA&£z%p%l% ed blin pe66- 768( dd

J=48, 88Hz, 05 H),

L

10

15

4829 (s, 1 H, 4831 (s, 1 H, 70L7 11 (m 15H)

M5 me 252
synthesized using the procedure depncted in Scheme [II Displacement of Z

which is a halide preferably chlorine or an alkoxy group preferably methoxy of
nitropyridines XVI (2-chloro-3-nitro-pyridine 4-alkoxy-3 nitropyridine and 3
alkoxy 2-nitropyridine) with an amine gives XVII (Scheme III-A) Reduction of
the nitro group and cyclization of the resulting diamine (XVIII) using
phosgene/polyvinylpyridine carbonyldiimidazole or urea provides N3-substituted
2-oxo-imidazopyridine III  N-substituted 2-oxo0-5-imidazo-pyridines I1la are
prepared from known compound XIX by N-alkylation and deprotection of the ¢-
butoxycarbonyl with aqueous sodium hydroxide (Scheme III-B) On the other
hand N-alkylation of XX and acid hydrolysis of the isopropenyl group gives 2-
oxo-imidazo-6-pyridine IIIb (Scheme III C) 2 Oxo-imidazopyrimidines (IIlc)
can be prepared directly by reacting 2-oxo-imidazopyrimidine (XXI) with R;-LG
where LG is a leaving group as described above to give Illc, as illustrated in
Scheme III-D Alternatively, 4,6-dichloro-S-nitropyrimidine (XXII) is treated
with an amine to generate XXIII (Scheme III-E) Catalytic reduction of both the
nitro group and the carbon-chlorine bond and cyclization of the resulting diamine
(XIV) with phosgene provides I11d

Y NEERRY 2008

2

MS me

7

4



12 &S O 04 February 2003 25 2-Fl uorontrobenzene (35 4 g 250 9 nmol ) 3
(met hyl t hi o) propylami ne (24 Oy, 7?28 1 mmol) and potassium carbonate (47 3 ¢
342 mmol) were stirred in CH3CN ( 100 nL) at room tenperature overnight
After stirring for an additional hour at reflux, the m xture was cooled to
roomtenperature and filtered The 5 filtrate was evaporated To the residue
in DVF ( 150 nlL) magnesi um nonoper oxypht hal at e hexahydrst e%ﬁMVPPg’Ig? g 340
nol ) was added in several portions with ice-mater cool f‘lg: dany; e was
stirred at roomtenperature for 3 hours and the solvent was evaporated The
resi due was di ssokutgghd NI: hratRch fRasbBamicibPyridibeNaldt-yed-er brine deed
over MySO ~ 10 and evaporated The residue was triturated wwth hot EtOAc to
give 12 (48 7 g 7HudpraYgimidinesn or ange solid ~H NMR (CDCL3) 8 2 25-2 35
(m 2 H, 297 (s, 3 H), 317(tJ=72H22H)359(tJ 6 9 Hz, 2 H)
6 68 -6 74 (m | H 6 89 (dJ = 81Hle)7457511520(m1H) 8 20
(dd, J = 15) 8 74, 1 o, NR, /Y e 25%,( Mk, Anal, Cal,cd fcmcn20 oH,, ~N204S
Found C, 46 50, H, 5 46,1 N, ﬂig—@"l 6153 H;SS&—-I\I F:’[0 Q,~ 13HNé~fS~ O To
a suspension of 12 (48% g, 1'§7 rBrTmI:ﬁ TP xt e lof  GHO3 and)=2,5 MeOH (
150 m, | 3) was added 10% pal | adi um on ‘car bon (6 9 uhder nltrogeEnBThe
reductl on was carried aut in a Parr xhaker w th hydwogen *pf'&suren

mai nt ai ned between 4Qqapg 60 psi for 25 m nutes The catal yst was renoved by
filtration through a pad of Celite and the filtrate was evaporated to give
crude 13 ~H NWR ( GBSOD)OB 2 11-2 21 (m 2R),0p2 98 (s, 3 H, 328-3 36 (m
4 H) 675(dt)J 0" % HZRzL:BH)N,aO!'685 wJd =75Hz, 1 H, 7 06-7 12
(m 2 H, , 6 04 F@Jaoy 2003:,88 me ' 29D NtEi~) ~N~-CHNO14 .. ~S~.
O N”

—’(N __(o P

(©)

R, LG con HCI HN-—<
~ NH SN N~g,
| Cs,C0O4 MeOH |
Z P
N N

b
(D)

o
NH,

COClI "‘N"<
(E) Cl\H\‘/CI NHz R; WNHRZ Hq KJ\(NHRz PP (&Ndﬂz
| —— =
N N Nos '

Pa/iC NN NN

XX xXXim Xiv Hid

Experimental Section

Proton nuclear magnetic resonance (1H NMR) spectra were recorded on a
Bruker Avance 500, AC-300, Bruker DPX-300 or a Varian Gemini 300
10 spectrometer All spectra were determined in CDC13, CD30D, or DMSO-dg and

chemical shifts are reported in 8 units relative to tetramethylsilane (TMS)

Splitting patterns are designated as follows s, singlet. d, doublet, t, triplet, m

multiplet, b, broad peak, dd, doublet of doublets, dt, doublet of triplets Mass



5 The crude di am ne 13 obtai ned above was stirred at reflux overnight with
glycolic acid ( 15 7 g 207 mol) in 6 N HC ( 150 nlL) The sol ution was
cooled in an ice bath and neutralized with concentrated NH, ~OH sol ution,
extracted with Et OAc dried over MySCa and evaporated The residue was
purified by chromatography (gradient, EtOAc/hexane, 1 1 to Et CAc/ NEC]—L 10 1
) to give a 10 product which crystallized from Et CAc/ Me @—1 to aff 25 7 ¢
(~ 1 %yield in two steps) of 14 'H NVR (CD3QD) 8 2 38- hgb mry , 2 97
(s 3 H, 324(t J =76 H 2 H 454(t,J=76Hz,2H),727(t,J=1 1 81 Hz, 1

H) , 733(dt, J=1 %gmm;m%smper? orfa ol e eyl S50 ldrdoiEfhaledd, J = 1.0 8
O Hz, 1 H, MSme q2 npound 15 was
prepared accor di rigeatmetas isbatep t@@e@ddmega@esclremm;drafmmza@ﬁpﬂiii{ﬁmzdesdﬂ NVR

(oo 02,45 Mg Bt Sl byt uf e oyl 0

(dd, J =1 7, 6 lustrupdeass speét?orﬁbﬂlerﬁmbmsmewlez&ﬁﬂarwﬁondzm%lﬂm(hlvﬂdt)tlokd 02 NH

16 ~S T lut . 95 06, gnol
Croc (150 ni) VAR SEFCaRbt AL e oy B etV o Rod MR ana 3
(et hyl t hi 0) pr opyspediianeeré rekOrded gn 9 Pel@thn- Bﬁﬁf&lr)sysTémeMU'OXH"IU[lE NRefmesthi dnaREis

vigorously with the aid of, a hani cal stlr er I room
tenperature The s%qslpﬁrf\%ﬂgedf‘”‘l&iféﬁg a}ﬁa‘ef RECY Ii ‘E‘P%\eﬁ 74&%@%&%&“3‘%3 The
residue was di| ut@sudf cilotatdztphe wabPRfdinkd anelivesd edmmW WR S&adkiticand bri ne
The organic Iayer was dried over anhydrous SO ~ and evapor ated to give

crude 16 as an orHmRpEates HIL-G vas @ffo?ﬂ%‘bﬁﬂge% madgyt ¢ EperHCB cploym 2 o1 (m

2 H, 211 (SbO 3 elTﬂted %ntﬁ%n((ﬁlreo}“MeCﬁ—I%l wgtelzwmo:k‘@tx%hf&goa@&xc al)ld_ 6 3 Hz 2 H),
6 87 (dd, J = 4 J=31 93

Hz, 1 H), 795(bslH) |v5mre245(|\/H+) N\ |~~~~O-|N17~S

Abbreviations used in the experimental section:

BEMP 2 r-butylimino-2-diethylamino-1,3-dimethyl-perhydro-1,3,2-
15 diazaphosphorine
BTPP t-butylimino-tri(pyrrolidino)phosphorane
CAN ceric ammonium nitrate
DBU 1 8-diazabicyclo[5,4 OJundec-7-ene
DIEA N N-diisopropylethylamine
20 DMF dimethylformamide
DMSO dimethy! sulfoxide
Et;O diethyl ether
EtOAc ethyl acetate
EtOH ethyl alcohol
25  MeOH methanol
Prep HPLC preparative high performance liquid chromatography
Prep TLC preparative thin layer chromatography
TBAF tetrabutylammonium fluoride
TFA trifluoroacetic acid
30 THF tetrahydrofuran



20 A solution of 16 (25 g) in MeOH (300 nL) was added to a m xture of iron
powder (12 0 g, 214 9 mmol) and ammoni um chloride (19 2 g, 358 2 mml) in
water ( 100 nmL) The reaction mxture was vigorously stirred with a

mechani cal stirrer and heated at 90 C for 16 hours The m xture was filtered
through a plug 25 of Celite which was rinsed with hot nethanol The sol vent
was evaporated to give the crude diamne LCM me 215 é‘]‘MI—:Hg 22292)3
February 2003 The di amine (500 ng crude 2 38 mmmol) and ¥t yE8IUay (266
ng 3 50 mol) were heated at reflux in 4 N hydrochloric acid ( 15 nL) for
16 hours The aqueous PyeparitiomofBenzimulaedesand neutral i zed wi th concentrat ed
NH.,OH ( 15 nL) The aqueous solution was then extracted wth Et OAc The
organi c extracts vver 5 dr| h S i red and. evapor at ed
The residue was purif ér&POBS} qui gélﬁb lﬁ? %gtlggiégﬁv%ﬁ? H*aé‘ﬁ EERdA e xanes, 2
1 to Et OAc/ MeCH sifithdsigedtadcdimg tolthe prokdbduréaeda ey ieSdchemeH NVR (CD30D) 8 2 08
(s 3H 212-220(m2H 253 (tJ =69 H 2H 10 4 43 (t, J =6 3 Hz, 2
H 485 (s 2-H) 707 (dt, J =249 2 Hz, 1 H 730 (ddJ =24 93 Hz 1
H, 753 (ddJ =46, 89 HZz1H, M phe 2p5 (MH) 15 To a sol ution of
sulfide 17 (150 ng, 0 59 mmol) ~n DIVF ) WagHadded magnesi um

nonoper oxypht hat e hexahydrate (MWPP 583N 1 18 nmmol ) The reaction m xture
was stirred at roomtenperature for 16 houg’s The sol vent was evapor at ed,
and the residue was diluted with water and extracted with 20 Et OAc The
conbi ned extracts were washed with satur| ed aqueous sodi um bi carbonat e
solution and dried over anhydrous MySO4y filtered and evaporated The
residue was purified by flash chromatography (gradient, straight EtQAc to
Et OAc/ MeOH, 10 1) to give 18 (129 ng, 76%vyield) as a white solid 25 ~H NWR
(CD80D) b 2 37-2 47 (g azsdTﬂnon%fQQlyGﬁ)ximk% BertAmidazole B934 HH0 Antd) in a

455{t, J=75Hz, 2H), 714(dt 24, 94Hz % (dd, J=24,92Hz," 1 H) 7 62 (dd J
=45 89 He, 1mpyure pRDMEEFHF ¢R0mLgly aSlaGQQF{ sogdm hydridg 660% ypineral 46,

416, 1308, ilO27 oil, %4 A:%’IO ?rflrl%odf) 1n%é\7er8%rtlo%§ e rogxggeméeggtureS Qher stirring for 1
hour, 4-bromobutyronitrile (29 6 g 200 mmol) was added and the resulting
solution was stirred at 80 °C for 16 hours The solvent was evaporated and the
residue diluted with water and extracted with EtOAc The combined extracts
were dried over MgSOy and evaporated The residue was purified by flash

15 chromatography (gradient, EtOAc/hexane, 1 1to 2 1, then EtOAc/MeOH, 10 1)
to give 22 11 g (51% yield) of 1 as a white solid

'HNMR (CDCl3) $227-232 (m,2H),241 (t J=60Hz 2H),441(t J=72
Hz 2 H), 726-7 38 (m, 3 H), 767-7 70 (m, 1 H),
20 MSm/e216 (MH")

General Procedure for Converting 2-Hydroxymethyl-benzimidazoles to 2-

Chloromethyl-benzimidazoles

25 The procedure described below was used for the synthesis of compounds
2,4,9, 11A+11B, 15, 19, 23, 25, 70, 72, 76, 81, 88, 92, 94, 96, 98, 100, 102, 108,
and 111 and 143



29 04 February 2003 Ms me ''87 (I ~4H) Anal Calcd for C, zH,; FN~03S C 50 33
H5 28 N9 78 Found C 50 17 H5 17 N9 57 N~~CI HC NO19 ~-S\ 50
Conmpound 19 was prepared according to the same procedure described for
conpound 2 10 ~H NMR (DMSO-db) b 2 15-2 20 (m 2 H), 3 00 (s, 3 H), 3 26
(t, J =7 2 H 2 H 447(t,J=78Hz, 2H) 511 (s, 2H), 727(dt J=24 94Hz 1 751
(de-2490—|le),776(de 48 90H1 éﬁ% }133429
2577 1635 1536, 1496 1290 1277, 1130 962, 927 784 I\/IS m @ & QWIEP 5

~NH 20 To a solution of 2,5- dlfluoronltrob ene (45 g, 282 86 mml) in
CH3CN (500 nL) was added pot assium caybonate (78 g, 565 72 mmmol) and

i soanyl am ne 20 (25 g, 282 86 mmol) N on g xture was stirred at
roomtenperature for I 8 hours with yd of a nmechanical stirrer The

pot assi um carbonate was filtered and the jfiltrate was evaporated to give an
orange oil The oil was diluted wth EtQAc, w&shed with water and brine,
dried over MyS04, and evaporated Purifjcation by flash col um

chromat ogr aphy (hexanes/Et OAc, 20 1 )ligave ~ 3 g 25 (83% yi el d) of conpound
20 04 February 2003 30 ~H NVR (cDA %) b 0 98 (d J 6 5H 6 H 161165
(m2H 174-1 78 (m1 H 3 30 (t J =7 3 Hz 2 H) 683(de 46 95H1

Ol Ut on of compount 30R8 ] (2ad 022 Hench isapesek st Brdie SXDmkRPTS nt) i

MeOH (200 i) WaShladdifEQJB@% pméadio%rwaarsloeaav Ba@fed (wttde dadr bmcmmgure was
agi tated under HZ at for 1 hours The catal yst was renmoved 10 by

filtration thPoudhe é‘r‘egé@ ko r%%‘i"iefieTﬁ?lﬁPl?tl‘fé‘ was|stifred & roRfe \weRiEEREerfat ed to

47 87% e 20
(g|d veJ ! g (2 l yg&h;i%\d‘ﬁ{en(yv%zﬁ&i 213}164551&113%4'@1tu?a@4dtw1"ﬂtm &M, §V6 50- 6

57 (m 1 H), 6 78uqniigativg yieldof2 as xgh!sgrmzpm&dqﬂ) 7 28 (dd J =551588 Hz, 1
H, M5 me 197 (MH#) N CH 22 20 A m xture of diamne 21 (47 g, 200 66 mml)
and glycolic aC|d ( 16 g,

HNMR(CDC13)8232238(m 2H) 270t J=73Hz 2H),469(t J=76

10 Hz,2H),533(s 2H) 769-774 (m 2 H) 785-787 (m 1 H) 800-802 (m 1
H),
MS m/e 234 (MH")
Anal Caled for Cj;H;2N3eHCle0 25 H,0  C, 5248, H,4 95, N 15 30
Found C,5252 H,488 N 1526

C[:\Y\OH
/i 3

Compound 3 was prepared using the same procedure described for

15

compound 1, except that 4-bromobutyronitrile was replaced with 3-

20 methylbutylbromide

'HNMR (CDCl3) 81 71-1 78 (m, 3 H), 428 (t J=75Hz,2H) 502(s,2 H)
733-741(m,3H),775(d,J =79 Hz, 2 H),
MS m/e 219 (MH")



210 70 mmol ) in 4 N HGA (SO0 nL) was stirred at reflux for 18 hours The
reaction mxture was cooled first to roomtenperature and then to 0 C The
reaction was diluted with concentrated amoni um hydroxi de (200 nL) until
the pH was adjusted to approxinately 8 The product was extracted with

Et OAc, 25 dried over MJSO-, and evaporated The crude product was
recrystallized with Et OAc/ hexanes to give 27 g (37% yvyield)_of co ound 22

as brown crystals ~ | 04 February 2003 ~RINVR (CDC13) U4 frebypiany2G03- ¢
Hz 6 H 168175 (m3H 3I9(bslH)422(tJ:77H22H) 4 93 (s2
H 706 (dt J =22 91H 1H) 88 7 37 (dd) J =2189Hz
1 H MSnme 237 (MH#) 5 N NCI HC @ und3|23 s prepared according to
t he sane procedure described for conpoungd 2 10 ~H NMR (CDCI 3) 8 1 08 (d, J
=6

4 H, 6 H, 179-19 (m 3 H, 444 (bt J=82H, 2H, 532(s, 2
H, 736 (dt J =2289, | H, 754759 (m 2 H, I\/Bn1e255(M-|+) 15 20
~N CH 24 O, Conpound 24 was prepared dsing the sanme procedure described for
conpound 1, except that 4-bronobutyronitrile was repl aced vvith 4- br onmobut yl
acetate ~H NWR ( CDC13 8168-172 (m 2 , 1 91-1 94 (m H)203(s,3
H, 4 07 (t J = m@upﬁt‘@s Qgperpd acrox u-ygtgtﬁ:zsamg gtﬁcedl,gegescpged @"H)

86 (bs, 1"'),7?0%&3@2”13"') 7 65 (dd, J =1 8, 67Hzl|—|),|\/5n1e
263 (MH) 25 I'—pebruary 2003 32 ~N Cl HCI 25 O //O Conpound 2~ was
prepar ed accor d| ng to the sanme procedure described for

'"H NMR (CDCl3) 8108 (d J =64 Hz, 6 H), 1 83-1 89 (m, 3 H). 457 4 60 (m 2
H), 5 30 (s, 2 H), 7 68-7 73 (m 2 H), 7 84-7 86 (m 1 H), 7 93-7 95 (m, 1H)
MS m/e 237 (MH")

NH

10

A solution of 2 5-difluoronitrobenzene (15 4 g, 96 8 mmol), 4-
aminobutyronitrile (7 4 g 88 mmol) and diisopropylethylamine (23 ml, 132
mmol) in DMF (250 ml) was stirred at room temperature for 32 hours Afier

15 filtration, the solvent was evaporated and the orange solid was recrystallized from

MeOH (250 ml) to afford § (14 g, 65% yield) as orange crystals

"H NMR (CDCl3) 82 06-2 12 (m, 2 H), 2 54 (t, J =70 Hz, 2 H), 3 48-3 53 (m 2
H), 6 85-6 88 (m, 1 H), 727-7 31 (m, 1 H), 7 89-7 92 (m, 1 H),
20 MS m/e 224 (MH")



compound 2 5 ~H NWR (CDC13) 8 1 80-186 (m2 H 203 (s. 3 H 206-2 12 (m
2H 414 (t J =6 1H 2H 455 (t. J =81Hz, 2 H, 542 (s, 2 H, 7 48
(t, 3 =7 3 H 1 H 755(t,J=73 Hz, | H), 764(d,J=85Hz, 1 H) 778(d,J=82Hz, 1
H Ms me 281 (M#) 10 N\ OH 59 10 Conpound 59 was prepared using the sane
procedure described for conpound 1 except that 4-brompbutyronitrile was
repl aced with 4 15 net hoxybenzyl chloride

~HNVR( CDOl 3) 8377(s, 3H) , 499( s, 2H) , 545( s, 2H) 6%4(d = 86H204quUl;'ar72_pP3(d, J =
86 Hz, 2 H, 7 28-734 (m 3 H, 775é aWMe269(M+)
20 04 February 2003 38 ajsygpensiqn of nigriles: <1|0|§rg 48/4 n@oola)a PRIGSEINER BEhqnate75 g,

17 7 mmol) was CO”’Q} pgdl-l\@'r{}lxjﬂi)lg#@%:‘( (“Jf)gqm es i{ﬂ?d%%ym&ég{ygcm@ﬁ?% r7$ﬁéed

wi th (brononet hyl ene i met hyl anmoni um’r omi
reacti on was stirmdd+&d mmpondroprpe redteustgriipat r@ﬁlnmmmra;srea’nul?tﬂmm fhiel t er ed

to isolate a whit d

di et hyl ether The?nsgtl éd\gz\i/vas E%Q’fllﬁh(rj%pgz (E(bd“,ﬁﬁ ané{mf ter(’ ﬁ%?ltﬁa%o aast“(’aaéﬁffod
filtration, ri fxsedwdm ltIH H@t eninet drémd onvet Mg8O ety aporated | Thd xleynd\m tvhs ;Etrﬂ‘@dThe
whit e powder was e, Al l ui d i ned and
10 concentrated i B ?r83t8$r\7%hya§ra§’fef‘t %i(:)‘tggh%@flfd g\ﬁ? lcf? [M’se qgﬂmgat ed
with a mxture of 4amtnaapas(aaﬁscahs)pa@mbllﬁw2&1 (300 nL) The liquid was decanted

and the solid was suspended in acetone and isolated by filtration to give
crop 2 Crops 1 and 2 were determ ned to be spectroscopically identical and

mbi ned to g A e) 9 tqppowd
\ﬁerCﬁll\/Rl ?gwsé’dggﬁgwg(@%@;)%%l%"?%@k )HPE 3@%%&0 }g’)o ?é 3339‘@6 1@{6)1082 ‘(5‘5

J=87H 2 Hp, ‘582)93§'él(mJ2E)80ﬁ4|—lz4(n21+$),44044481m42mn71&7I-H)9(m716H 7 63
(m 1 H 7 787 80 f ) 20 ~NOy NH O 61 Conpound 61
di@ng}?g& 15{557%37 @n

was prepared accor e safme proce fe described for conmpound 16
usi ng 3- met hoxypr MY hdeBde(MHSt ead of 3 25 (net hyl t hi o) propyl ami ne 04
February 2003 34 ~ HNWR (CDC13) 8 1 9~-2 00 (m? H 3 37 (s 3 H 3 39 3 43
(m2H 3~?2(tJ=~7H?2?H 661 (tJ=82H1H 6286 (dJ=2828H

1E) 741 (tJ = K@:}/\O/\@

7

15
In a flask equipped with a mechanical stirrer, a suspension of compound 6

(6 40 g, 17 25 mmol), iron powder (2 89 g 51 8 mmol) and ammonium chloride
(4 61 g, 86 2 mmol) in a mixture of MeOH and H,O (200 ml, 1 1) was stirred at
reflux for 4 hours The mixture was filtered through a pad of Celite and washed

20  with MeOH The filtrate was evaporated and the residue was taken up in EtOAc
(500 ml), washed with brine, dried over MgSQy, and evaporated To the residue
was added CH;CN (100 ml) and acetic acid (1 ml), and the mixture was stirred at
reflux for 4 hours The solvent was evaporated and the residue was purified by
flash chromatography (gradient, EtOAc/hexane, 1 2to 2 1) to give 7 (442 g, 75%

25 yield) as a viscous oil which solidified upon standing

'HNMR (CDCl3) 82 15-220 (m, 2 H), 231 (t, J=70Hz, 2 H), 4 35(t, ] =72
Hz, 2 H), 4 62 (s,2 H), 4 83 (5,2 H), 707-7 11 (m, 1 H), 7 29-7 38 (m, 6 H)
743-746(dd,J=24,92Hz, | H),



79 Hz, 1 H 814 (ddJ=1487H 1H 826 (bs1H MSme 211 (NH) 5
NHy NH 62 Conpound b2 was prepared from conpound 61 according to the sane
procedure described for conmpound 13 and was used i medi ately upon isol ation
10 M me 181 (MH#) N'OH N 63 O 15 Conpound 63 was prepared from conpound
62 according to the sane procedure described for conpound 14 ~ H NNi R
(CbC13) 8 2 09-2 14 (m 2 H, 330 (t, J 57 H 2 H) 3. (s 3 4 35 (t
J =609 H, 2H 489 (s 2H. 722726 (m32 H), 3&4 e?é”a(")‘nzla@kl) 20 7
69-7 70 (m 1 H), Ms me 221 (MH) 04 February 2003 HBr O64 ~~ N NA
sol ution of conmpowIm@&3304 (MB9 g 6 81 mmol) in CH3CN (20 nL) was treated

wi th (brononet hyl ene) di met hyl anmoni um brom de The reaction m xture was
stirred at roomtenperature for 18 hours The reactlon was quenched with HzO
(3 nL) and the solvent was evaporated nder vacuumto give
conmpound 64 whi ch was used i medi ately upo Iat n M5 me 283 285 (M)
10 aN ~~CH N O 65 Conpound 65 was prepared ac ordlng to the sanme procedure
descri bed for conmpound 1, except that 4-bro utygonitrile was replaced

wi th benzyl 4 15 bronnbutylether ~H NWVR ( 0D) 8 165-1 71 (m 2H, 1
94-1 99 (m 2 H, 3 52 (t, J 6 2 Hz, 2 , 436 (t, J =77 Hz, 2 H 4 47
(s, 2 H 484 (s, 2 H, 7 22- 7 27 (m 3 HN7 27

5 To a solution of 7 (3 23 g 10 mmol) in CH,Cl; (100 ml) at 0 °C was
added boron tribromide (2 84 ml 30 mmol) After stirring for 1 hour the mixture
was quenched with saturated NaHCOj solution with ice bath cooling and
extracted with EtOAc The combined extracts were dried over MgSQO4 and
evaporated The residue was purified by flash chromatography (gradient

10 CH,Cl;/MeOH, 40 1 to 20 1) to give 8 (1 68 g, 72% yield) as an off-white solid

'H NMR (CDCl3) $225-230 (m, 2 H),243 (, J=7 1 Hz 2H) 441 (¢t J=71
Hz, 2 H), 4 85 (s 2 H), 7 04-7 081 (m, 1 H), 7 29-7 34 (m, 2 H),

MS m/e 234 (MH")
15
F N
TS - we
N
9
|
N
Compound 9 was prepared according to the same procedure described for
compound 2
20

'"H NMR (CD30D) 82 30-236 (m, 2 H),270(t,J=72Hz, 2 H),467 (t,]=76
Hz, 2 H), 530 (s, 2 H), 749-7 54 (dt, ] =2 4,92 Hz, | H),762-764 (dd, J=24
80Hz, 1 H),801-804 (dd,J=20,92Hz, 1 H),
MS m/e 252 (MH")

25



731 (m 4H, 748 (d) J =74 H, 1 H, 761 (dd, J =14, 71Hz, 1H,
20 MS me 31 | (MH) 36 04 February 2003 ~~ Br HBr N 66 ~N Conpound 66
was prepared according to the same procedure described for conpound 64 5 M5
me 373, 37S (MH#) Ni N O~ \ 67 10 To a suspension of

1, 2- phenyl enedi am ne (50 g, 462 mol) in THF (150 nm.) cool ed at 0C was
slowy added a sol ution of benzyl oxyacetyl chloride ( 1 924 1) in
THF (100 nL) The reaction mixture was stirngd for 3 ho@%g&?ﬁ@wg@b& on

m xture was cooled to O Cwith an ice bath and 4N HCl (300 nL) was slowy
added to the reaction mxturg The i¢ce bath was remgved and the 15 m xture

was heated at reflux for 18 ho w- rRjority EL@%W evapor at ed
d W 10 N racted with Et OAc,

The aqueous material was neutr 7
dried over MySGa, and evaporated tof give a tan solid The solid was
recrystallized fromEtOAc to give([45 1%2(41 % yi el d) conpound 67 20 ~H
NVR (CD30D) 8 4 65 (s, 2 H), 4 72/(s, H, 7 22-7 42 (M H), 7 ~6 (dd, J
=32 61Hz, 2H, MSnie 239 M) 04 Februaryil 2003 37 N ~~0 N Cl 6%
To a solution of conpound 67 (600 g 25 18 mml) iMDWVF (50 nL) was added
sodi um hydri de (60% di spersion in mneral oil 1 46 g, 36 52 nmol) The 5
reaction m xture was cool.ed t C and stirred r 30 mnytes To the cool ed
m xt ure 1-brono- 3-chl (ﬁ‘H’b’ftBﬁé’ﬁé&t‘S“‘gsg%,Wa%Ere%e%&Bﬂ“)s'Q\bé)éo‘édﬁ'éﬁ’xéiﬁla‘hﬁ'he
reaction m xture wasinfldzble@dink e sdme phedire d8RriBAXfotEdnpiasd @i | uted with HBO
(7~ mL) and extracted with Et20 (3 x 300 nL) The conbi ned organic extracts
were dried over MyS04 and evaporated Purification by flash colum

chromat ography 10 i ld 1i 5 C 0, )» @gave 6 86
0 (7% yiord) of Lonsautd oot ARRRD U GO R RS B b de b fp 2 VS
J =60 Hz, 2 H 48346 2#)J7e3-700(hizl 2HH)7 30-632 (s, | H) H)60-46D0n,(GS B H), 7
28-7 44 (m 7 H), - 1H 157 79-782 (m 1 H, MSnme 31 ~ 317
(MH) NI , N-COH %lér@%Zé%?’(%Hgg} ution of conpound 68 (4 00 g 12 71 mml) in
CH-C12 (75 nlL) was cooled to O Cwith an ice bath To this solution was

added boron tribrom deF N N
e, (La-w
N + F N

11A 11B

10

Compounds 11A and 11B were prepared according to the same procedure

described for compound 2

15 'H NMR (CDCl3) 8 2 24-2 30 (m, 2 H), 2 44-2 47 (m, 2 H), 4 32-4 39 (m, 2 H)
4829 (s, 1 H), 4831 (s, L H), 701 711 (m, 1 5H),730-733(dd, J =44, 88 Hz
05H),740-742(dd,J=23,90Hz 05H),766-768(dd J=48,88Hz 05

H),
MS m/e 252 (MH")
20
c
NH
12
N
55

)



(0 99Min CHzCIZ 20 mL 19 76 nmmol) slowly via syringe The reaction m xture
was stirred at 0 C for 2 hours The reaction was quenched at 0 C with MeCH
(75 mL) The sol vent was evaporated with a roomtenperature rotary
evaporator 25 bath More MeOH was added and was agai n evaporated The
resulting solid was dried under high vacuumfor 48 hours to give 3 70 g

(95% vyield) of conmpound 69 04 February 2003 38 ~H N 39-2 44
(mM?H 372 (t J=60H 2H 461 (tJ=-7.~— %ﬂ”ﬁ@?ga%
62768(m2H)78078’>(m1H)793795%m1 | ~tS me 22~ 227(M—I)
desor i bed for compound 30" MR AEE TR 78S é‘ﬁ%"j R R L e
prepgr gd acgordl rKQ-‘%T‘QE)%I Isaln’é apd p@teﬁummcmim;el(&éd gf o%’orm%OBowp@um;éljn?gs; ng
1, 4- di br orobut ane~g ctignwas carried out, at 0 .C ~H NVR D
191-1 95 (m 2 H™ 2"[’@% (AT SR8 8vrye féﬁésﬁﬁ‘f’gﬂ’rﬁj’,a G (]

J=7 4 Hz, 2 H), 4nhd6a(reflu thd)mixiir@ aycodled(toroon tmperatiz®and BrddnTheH), 7 54
(d, J=8 0 Hz, J= 1 282, 284 (M) N ~~Cl
N72 C 04 Febmlérrag‘f %Gga@?tgrﬁoﬁﬁﬁsﬁwﬁé%ﬁﬁgﬂé WENEYHng to t he

sane procedure desehidpeatypiakal o APQHHEa (&mmwass dsBm rhivB tiagh@led inipon
isolation NW\OH N Br 73 5 Conp gﬁnd 73 was Eared according to the sane
procedure descri b¥EP ORI ree _“L’aiféF‘?Pém& BhejMBI RS SiEsTet 00 t he

reaction was carrjegfle@Htfre Bk 3Qolrs and the solvent was evaporated The residue was
dissolved in CH,Cl> and washed with 1| N NaOH water brine dried over MgSOy,
10 and evaporated The residue was triturated with hot EtOActo give 12 (48 7 g

75% yield) as an orange solid

'HNMR (CDCl) 82 25-2 35 (m, 2 H), 297 (s, 3H), 3 17(t, J =72 Hz 2 H)

359(t J=69Hz 2H) 668-674(m, | H) 689(d J=81Hz | H) 745-751
15 (m,1H),820(dd,J=15,87Hz 1 H),

MS m/e 259 (MH"),

Anal Calcd for CoH4N204S C,46 50,H,546,N, 1084
Found C,4653,H,554,N 1090
NH
13
Q
Ve [\

To a suspension of 12 (48 5 g, 187 8§ mmol) in a mixture of CHCl; and
MeOH ( 150 mL,1 3) was added 10% palladium on carbon (6 g) under nitrogen
The reduction was carried out in a Parr shaker with hydrogen pressure maintained
25  between 40 and 60 psi for 25 minutes The catalyst was removed by filtration

through a pad of Celite and the filtrate was evaporated to give crude 13

'HNMR (CD;0D) 82 11-2 21 (m, 2 H), 298 (s, 3 H), 3 28-3 36 (m, 4 H) 675
(dt,J=09,72Hz,1 H),685(d,J =75 Hz, 1 H),706-7 12 (m,2 H),



~H NVR (CDC13) S 2 42-2 47 (m 2 H 343 (t J=6 1 H 2 H 4 43 (t, J=7 0
Hz 10 2 H 4 94 (s, ? H 7257 32 (m 2 H) 7 42-7 44 (m1 H), 7 68-7 70
(mlH, M5Sme 268 270 (M) N ~~OH N T4 1 S 2-Propanethiol (30S ng, 4 00
mol ) and sodi um hydri de (60% di spersion in mneral oil, 240 ng, 6 00 mol)
were stirred together in DMF (20 nL) and then cooled to O C To this m xture

was added conpound 73 (542 ng, 2 00 nmol) and the react] m xt ur S
allowed to warmto roomtenperature over 2 Mours The regfgﬁe@ﬁuwﬁw was

guenched with water and extracted with Et OAc 20 The conbi ned organic
extracts were wadhedvemIdiMidtler and brine, dried over MySO. ~, and
evaporated Purification by columm chromat ography (gradi ent CHZCl z/ MeOH, 40
1 to 20 1) gave 310 ny (59% yield) of conpound 74 as an off white oil 40
04 February 2003 5 ~H NVR (CD30D) a | 22(dNJ =6 7 Hz 6 H 2 10-2 18 (m 2
H 258 (t J=7 0Hz 2 H 2 90-2 93 (m WhoHt J=7 3 Hz 2 H =i 87 (s
2 H 7 23-732 (m2H 7 ~5 (d J=8 0 H™ 7 62 (dJ=7 9 Hz, 1 H, MSme
265 (MHT) N ~~OH N , O 75 Conpound 75 was prepared from conpound 74
according to the same 10 procedure desgyilbed ft conpound 18 ~H NVR ( CD3Cl)
8 132-136 (m 6 H) 244-2 50 (m 2 I-/I)\s\\S 00-3 02 (m2 H 306-310(m 1
H, 4 48 (t, J=7 3 Hz, 2 H), 487 (s, 2 H, 7 23-730 (m 2 H, 7 42 15 (d,
3=7 7 H, 1 H, 76~ (dJ=78H, 1 H, M5Sme 297 (MH#) N~~CI N,S O76 O
Conpound 76 was prepared according to the same procedure described for 20
compound 2 and was uséHe fivaediaming 1y obpinediabeyearassrrpd-@ reflyx overmght wilg~-0 \  ~N

Br 77A 77B 04 BREEAENd AQC3 207 mmol) in 6 N HCI (150 mL) The solution was cooled

in an ice bath and neutralized with concentrated NH4OH solution, extracted with

EtOAc dried over MgSO4 and evaporated The residue was purified by
chromatography (gradient, EtOAc/hexane, 1 1 to EtOAc/MeOH, 10 1) to give a

10 product which crystallized from EtOAc/MeOH to afford 25 7 g (51% yield in two
steps) of 14

'H NMR (CD3;0D) 62 38-244 (m, 2 H),297 (s 3 H),324(,J=76 Hz 2 H)
454(,J=76Hz,2H),727(,J=11 81Hz 1H),733(dt,J=11 80Hz 1
15 H),762(d,J=81Hz 1H),764(dd,J=10 80Hz 1 H),

MS m/e 269 (MH")
N
@[ Y"cl o Hel
N
15
Q J)
el S\\
20 Compound 15 was prepared according to the same procedure described for
compound 2

'H NMR (CD3;0D) 82 46-2 52 (m,2 H),303 (s,3H) 337(t,J=71Hz 2 H)
477(t, J=78Hz,2H),531(s,2H),768-773(m,2H),786(dd,J=28,69
25 Hz 1H),803(dd,J=17,61Hz 1H),



41 To a solution of conmpound 67 ( I 8 25 g 76 ~9 mmol ) in DVF (85 nL) was
added sodi um hydride (60% di spersion in mneral oil 3 37 g 84 25 mmol) The
reaction mxture was stirred for 30 mnutes and then cooled to 0 C1 3

Di br omopr opane was slowly added to the cool ed solution The tenperature was
5 raised to roomtenperature after 20 mnutes as no starting materi al

remai ned The reaction m xture was diluted wi_th HBO and Sé\tfr ctede%)ﬂ' h Et OAc
The conbi ned organic extracts were dried over MyS04 and &%6‘1‘%\'15' | umm
chromat ography (hexanes/EtQAc, 2 1 ) gave ~ 2 g of a 60/40 m xture of the
desired broni de cHRpwan§’ MR )(8% yield) and an undesired elimnation
product 10 77B This m xture was used in the next step w thout further
purification Brom de 77A M5 mie 360,361 (MH), Elimnation product 77B M5
me 279 (MH) \/ S1 15 T8 To a sol uti onFefathspethiol (1 04 g, 16 77 nmol)
in DM (60 nL) was added sodi um hydri de i spersion in mneral oil, 670
my, 16 77 mml) The nixture was stirred for” 15N nutes at roomtenperature
and then cooled to 0 C 20 In a separate flas the m xture containing
conpounds 77A and 77B (~ 2 g m xture, 3 0 g, |8 3 mMmvl) was dissolved in
DMF (10 nmL) cooled to O C and added sl ow y.-80 the ethanethiol mxture The
reaction mxture was stirred for 1 hour while the tenperature was slowy
allowed to rise to roomtenperature The DVF was evapor at ed under reduced
pressure The residue Was, wlﬁmlo\f@cﬁ-diﬂue%m&bm@er@gqis 1B shegl Mh{o‘l‘?lﬂ@-[;[ﬂ\_@ _
organic | ayer was dried over MyS04 and evaporated Thi's material containing
compound 78 was udél mingpdded|pptasyumy casberai @6\ g H8AL | mmabhaad Jouri fi cati on
04 February 2003 ~ oIV gt f.r: crude 78
according to the @gﬂh lﬁohé%@lggyt}%gmgs(ggo ounﬁ%gwgﬁap\%a%g@%ﬁﬁsflﬁg by d ash
col um chr omat ogr dpérpusin withdld 4i¢ af { greddnisaltstiret 0ALS hewrantoso tdmpezatster ai ght

e} e CCORRSL bl i o e i B 2,7 40
E ;n 52H)H) 7 42 {(Wd itk E10Ac 00 ntl),and wWayhed with Water, and brind BheborBartitz layertdas10 8 00

dried over anhydrous MgSO4 and evaporated to give crude 16 as an orange solid
(25 g, 70% pure)

'H NMR (CDCl3) 81 97-2 01 (m, 2 H),2 11 (s, 3 H), 2 62 (t, ] = 6 9 Hz 2 H)

15 343(q,J=63Hz 2H),687(dd, J=46,93 Hz, 1 H), 722-724 (m, 1 H), 7 85
(dd, J=31,93 Hz, 1 H), 795 (bs 1 H),
MS m/e 245 (MH")

20
A solution of 16 (25 g) in MeOH (300 mL) was added to a mixture of iron
powder (12 0 g, 214 9 mmol) and ammonium chloride (19 2 g, 358 2 mmol) in
water (100 mL) The reaction mixture was vigorously stirred with a mechanical
stirrer and heated at 90 °C for 16 hours The mixture was filtered through a plug
25  of Celite which was rinsed with hot methanol The solvent was evaporated to
give the crude diamine LC-MS m/e 215 (MH")



M5 mMe 373 (M) ~N ~~oH N O o,s1 $o0 15 A solution of conpound 79 (1 95 g,
524 mol) in CHZC(2 (50 nL) was cooled to O Cwith an ice bath To this
sol uti on was added boron tribromde (0 99 Min CHCI 2, 9 0 nmL, 9 00 mMmol)
slowy via syringe The reaction m xture was stirred for 40 mnutes at 0 C
bef ore quenching at 0OC by cautious addition of anhydrous MeOH (50 nL) The
sol vent was evaporated with a roomtenperature 20 rotarg evaggrator bat h
More anhydrous MeOH was added and the sol veR$ was agaln Oﬁhe
resulting solid was dried under high vacuum for 48 hours to ve

(96% yi el d) of conpouﬁ@eéﬁml“mo@:élﬂr%‘aieyzZEWOMMSHCWW@“%Q%S 314)500 1 22

(t J =74H3 h%mgl)%%rezhegt%dﬁmeau{g @Nlhv&roéﬂodc zid (fs ; %?or"l% hogrSZQhét J =
77H22H)453 t, J =75 Hz 2 508 (s, 2 H , 80
(dd J =107 3 qu¢ous+)solgti®uw45¢,ooladﬂncrnwah&edjwwh)qonmmmeé \QB@P( (\YI5I-FI)L)~N c

descr bed for conBane s 10 RE TR duTornEE T elPs T dERPLERERIR: o
cong)og_nd 67 (51 ABiedové aﬁ?ycg:at}sll\){?@,ﬂwﬁedzﬁd ¢daporad gti?mdidse)driaumgiﬁedrl de
cool ed Lo 0 To DHEhiketF@ems e £ ERs R rt o R PaTI W ED ol
and the m xture wagival17ewsOmp @594 yieldat room tenperature for 18 hours The

reaction m xture was quenched with HzO and extracted with 20 Et QAc The
organi c extracts were washed with water and then brine, dried over MySO-,

and evaporated Fligshvmgo mfarzqma(;sognmhm im izem shexanesy HEtOA, 4 1
to 1 1) gave 580 ng (33%vyield ound as vi scous oil ~ NI\/R

(CDC13) 8 2 582 443 th; Q3+sz 2&1)3‘&8 fs, 73&77(57Gﬁltz,l"224+)‘9’P:Iz,519H(s7302(d<1H)J 4 88
25 (s, 2 H, 5 0L 0 104Hz 1 H, 5 71-5 80
(m 1 H. 7 26-7 qu( IHg WTP% §f okt 1 ”1” 44 04 February

2003 MS m/e 255 (MH")

15
To a solution of sulfide 17 (150 mg, 0 59 mmol) in DMF (5§ mL) was
added magnesium monoperoxyphthate hexahydrate (MMPP 583 mg, 1 18
mmol) The reaction mixture was stirred at room temperature for 16 hours The
solvent was evaporated, and the residue was diluted with water and extracted with
20 EtOAc The combined extracts were washed with saturated aqueous sodium
bicarbonate solution and dried over anhydrous MgSOy, filtered and evaporated
The residue was purified by flash chromatography (gradient, straight EtOAc to
EtOAc/MeOH, 10 1) to give 18 (129 mg, 76% yield) as a white solid

25 'HNMR (CD;0D)5237-247 (m 2H),300(s 3H) 326(t J=74Hz 2H)
455(t,J=75Hz,2H),714(dt,]J=24,94Hz, 1 H),734(dd,J=24,92Hz, |
H) 762 (dd,J=45,89Hz, | H),
IR (KBr, cm ') 3139, 1624, 1591, 1489, 1478, 1446, 1416, 1308, 1270, 1143, 1134
1047 951, 859, 802, 527, 500,



M me ?93 ("~tH) N~N~O I wBr 83 HO5 To a solution of conmpound 82 (468
nmg, 1 92 nmmol) and water (71 ng, 3 93 mmol) in DVSO (5 nlL) was added

N- br omosucci nimde (NBS 700 ng 3 93 mmol ) at roomtenperature and the

m xture was stirred for 1 hour The resulting solution was diluted with

Et OAc and washed with HzO The organic extracts were dried with MyS04 and

evaporated The residue was purified by 10 flash chromat i ent
hexane EtOAc 3 1 to 1 2) to give 214 ny (56@8y| el d) of @gr%%uﬁ%&%g%gs a off
white viscous 0|I ~H N gCD013)8190197(m1H) 2 12-2 18 (m 1 H), 3
22-3 30 (m 2 H M3m&-% @810m 1 H), 4 38-450 (m 2 H, 459-464 (m 2

H, 4 87-4 92 (mghaHCalchTorc %ﬁhi‘Ni’d (m Z Hbu37H452287\14@ m 1 H), 7 78-7 80
(m 1 H, MSnfe 389 391 |vH+ N0 HO 20 A nmixture of

conmpound 83 (214 ny, O 55 mml) faﬂ%odl tﬁmﬁﬂdfé YION g7 1 65 nmol ) in DWF
(5 m) was stirred at 50 C for 1 hour The resulting solution was dil uted
with Et OAc and washed with water The organic extracts were dried with MS04
and evaporated to give 190 ng (98% ¥ wf conpound 84 as a off white
viscous oil 25 04 February 2003 4~ NMCD:}; H® 1 84-1 91 (m1 H) 2
02209(m1H),308-314(m2H) 6(m1H)436-441(m1H)4

44 -1 ~0 (m1 H 4 60 4 67 (m2 H 4884'\’\%411; 7 26-7 38 (m7 H) 7 42
744 (m1 H 7 79-7 81 (ml H) I\/BrﬂeGS )5N~oNNHZHOgs Conpound

85 was prepared from conpound 84 accor/da ng to the sanme reduction procedure
descri bed for sconpound 13 10 ~H NMR (CDfﬂ)D) S186-1949 (m1H, 2 03-2 10
(m 1 H, 270-2 74 (m J=3 2, 12 8 Hz, 1 H) 2 84-2 88 (dd, J=3 2, 12 8
Hz, i H, 3 70-3 75 (m 1H),444-454(m 2 H, 460-465 (m 2H, 4
88-4 93 (m 2 H), 7 2Tompddnd I wak prppared dsBorfohg td the sBméiprocddurd desaritfed fod, J=8

0 Hz, 1 H, 15 My me 326 (M#) NON

10 'HNMR (DMSO-dg) 82 15-220 (m, 2 H), 300 (s, 3 H), 326 (t, =72 Hz 2 H)
447 (t,J=78Hz, 2H),511(s,2H),727(dt,J=24 94Hz 1H) 751(dd | =
24 90Hz 1H),776(dd,J=48,90Hz | H),
IR (KBr cm ') 3429 2577 1635 1536, 1496 1290 1277, 1130 962, 927 784
MS m/e 305 (MH")

s

NH
i 20

To a solution of 2,5-difluoronitrobenzene (45 g, 282 86 mmol) in CH;CN

(500 mL) was added potassium carbonate (78 g, 565 72 mmol) and isoamylamine
20 (25 g,282 86 mmol) The reaction mixture was stirred at room temperature for

18 hours with the aid of a mechanical stirrer The potassium carbonate was

filtered and the filtrate was evaporated to give an orange oil The oil was diluted

with EtOAc, washed with water and brine, dried over MgSQ,, and evaporated

Purification by flash column chromatography (hexanes/EtOAc, 20 1) gave 53 g
25  (83% yield) of compound 20



O N~O 86 H A solution of conpound 85 (162 ng, 0 50 nmol),

carbonyl dii m dazole 20 (89 ng, 0 55 mmvpl) and pyridine (198 ng 2 50 mmol)
in CHzZC12 (5 nmL) was stirred at roomtenperature for 2 hours The m xture
was diluted with CHZC12 and washed with water The organic extracts were
dried over MySO4 and evaporated The residue was purified by flash

chromat ography (gradient, CHZClz MeOH, 40 1 to 20 1) tg)é gL y€. 130 (74%
yi el d) of conpound 86 as a 2~ off white viscous oiI O%b QB’r 2003 ~
HNI\/R(CDBOD)82162'1(m2 3063020(m( 3 ~2-359 (m1H) 4
41-4 50 (m2 H 4 ~8 -t 65 (m3 H 4 80-4 84" (m2 H) 726738(m6H),7

~~-7 58 (ml|l H 7 S 5 )5N
~~OH N O ~O N 87 ﬁ%ﬁ‘)’ﬁ{ Sheiap ?gl@gj 3658’62%‘!{)”1‘ § 1@5 45 240 g#ﬂg’é({% de on
carbon (t'earl mantg 3C33t(abes7t} H2Q@ Hp X, 83Eﬂd]di=(426r9L5)Harld—I):beO7h:e7X(eme Hy 1 m)
were stirred 10 a&ﬂaflju o%]{_[hgbj_b The reaction mxture was filtered

t hrough a pad of The ?PRIH% was concentrated and purified by flash
col um chr omat ogr aphy (gradi ent CHzZC12/MeOH, 30 1 to 10 1 ) to give 20 ny
(21 %yield) of conpound 87 as a viscous white oil 15 ~H NVR (CD30D) S 2

26-2 33 (m 2 H, 321-324 (m1H), 3F -N3=8 8 Hz 1 H 4 50-4 54 (m 2
H, 4 67-4 70 (m 1 H, 489-492 (m 2 7 24-7 34 (m 2 H, 7 57 (d,
J=8 0 Hz, 1 H, 7 63 (d, J=7 9 Hz, 1 H, ré294(M—I+)N~~CINON~O88
20 H Corrpound 88 was prepared according to th sape pr ocedure described for
chloride 2 and was used i nmedi ately upon i sol atfi of 47 04 February 2003 ~N
~~Cl N O=S=0 89 To a solution of 2-(chl oromat ) benzi m dazole (80 g O 48
nol ) and net hanesul fonyl chloride (58 3 nL O 7~ nol) in CHZClz (0 5 L)
triethylamne 5 ( 136 nL, 0 97 nol) was added dropw se under nitrogen The
resulting m xture was Bd a sal@tbnadf compmnid 01§83 at236 d 4 ool Parddoionsentiaed IHO(t ur e

was filtered and e fil S _eva resi due was t at ed
with MeOH and fi |{gr“é‘d)‘{‘é4§ﬁ&2\r/‘5@"’ﬂ$‘!@"‘p ? 4@"@&%&%5“’%‘?“%%&3@51“&5%53 a
brown solid mixture was agitated under H; at 55 psi for 1 5 hours The catalyst was removed

10 by filtration through a pad of Celite and the filtrate was concentrated to give 47 g
(87% yield) of diamine 21 as the HCI salt

'HNMR (CDCl3) 5097 (d, J=6 2 Hz, 6 H), 1 65-1 77 (m, 3 H),3 36 (1, J =8 0

Hz, 2 H), 6 50-6 57 (m, 1 H), 6 71 (dd, J=27,105Hz, 1 H) 728(dd J=55
15 88Hz 1 H),

MS m/e 197 (MH")

20 A mixture of diamine 21 (47 g, 200 66 mmol) and glycolic acid (16 g,
210 70 mmol) in 4 N HCI (500 mL) was stirred at reflux for 18 hours The
reaction mixture was cooled first to room temperature and then to 0 °C  The
reaction was diluted with concentrated ammonium hydroxide (200 mL) until the
pH was adjusted to approximately 8 The product was extracted with EtOAc,

25  dried over MgSO,, and evaporated The crude product was recrystallized with

EtOAc/hexanes to give 27 g (37% yield) of compound 22 as brown crystals



10 ~H NWR (CDC13) 8 3 44 (s, 3 H) 511 (s, 2 H, 7 40-7 49 (m 2 H) 7
76-7 82 (m1 H), 7 85-791 (m 1 H, IR(KBr, cm~) 3027, 2920 1371) | 349
1177, 1144, 1059 M5 mle 245 (M+), Anal Calcd for COHIC N20ZS C, 44 18, H,
371, N, 11 45 15 Found C, 44 09 H3 57, N, 11 49 ~ N~ | O=S=090 A

sol ution of potassiumiodide (206 g, 1 24 nol) and conmpound 89 (74 8 20 g,
0 414 nol) in acetone ( 1 L) was stirred at reflux unde i troge 4
hours The solid was filtered and the filtragie was evapobﬁ?@%’rqﬁyme
product was triturated in MeOH and filtered to give 83 g (60%yi eI d) of
conpound 90 as a'HsanI r)bt b d(@@lﬁl){z%@) 4%8(1875 (x?n b")H) 51149? 2 H, 7

40-7 50 (m2 H), , m% | 6, 136 1173,
1055, 966, 763, 472,~t1v57ﬁ1&z 33@{ )’H) 7dlﬁ(ldélé 2@12603 HBmﬁeMSCal cd far

COHII NzOZS C 32 16 |HyR739 Gy32 OS H2 63 N8 22 ~N ~~ ~~OH N
[l 912 N 5 Conpo u( d 31)2 (&rgpéﬁeg@accor |ng to the M chael addition
procedure descrlMédn/b)'BPG\de) | 1 in Khim Geterotskl Soedin 1996, 6,

781-792 1HNMR( CDC13)8308(t J=68Hz, 2H), 463(t, J=68Hz, 2H), 477(d, J= 10

57Hz, 2H), 573(t, J=57Hz, 1H), 717- 728(rr,}2 , 764(d, J= | 2Hz, 1 H), 7 70 (d, J =1 2
Hz, 1 H, Ms me 202 (M—|+) Anal )g@ ~N30 C 65 66, H 5 51, N 20
88 Found C, 65 94, H 5 57, N21CBl ~CI"ON HCO) |11 92 N Conpound 92
was prepared according to the same procedu e described for compound 2 20 ~H
NVR (CDC13) s 3 02 (t, J =7 OHz, 2 H), 65 (3 J =7 0 Hz, 2 H), 4 99 (s
2 H, 7 34-7 44 (m 3 H), 7 79-7 82 (m H, MS me 220 (M+, Anal Cal cd
for CGGiHHoCON3 C, 60 09, H 4 65, N, 19 13 25 Found C, 60 09, H, 4 65, N,
19 11 49 ~~N ~~OH N

Compound 23 was prepared according to the same procedure described for
compound 2
10
'HNMR (CDCl3) 8 108 (d, J =6 4 Hz, 6 H), 1 79-1 90 (m, 3 H), 4 44 (bt J =82
Hz,2 H),532(s,2H),736(dt J=22 89,1H),754-7 59 (m, 2 H),
MS m/e 255 (MH")

(Lo

24

o)

>_

15 0

Compound 24 was prepared using the same procedure described for
compound 1, except that 4-bromobutyronitrile was replaced with 4-bromobutyl

acetate

'"H NMR (CDCLy) § 1 68-1 72 (m, 2 H), 1 91-1 94 (m, 2 H) 2 03 (s, 3 H), 4 07 (t
J=64Hz 2H),426(t,J=75Hz, 2 H), 486 (s, 2 H), 686 (bs, 1 H), 720-7 29
(m,3 H), 765 (dd, J=18,67Hz 1 H),
MS m/e 263 (MH")

25



O 93 0 04 February 2003 Compound 93 was prepared according to the sane
procedure described for 5 conpound 1 except that 4-bronobutyronitrile was
replaced with ethyl 4 bromobutyrate ~H NVR (CDCI3) b 1 24 (t, J =7 0 Hz, 3
H, 2 15-2 22 (m 2 H, 238242 (m 2 H, 412 (g, J =7 1 Hz, 2 H, 4
29-4 34 (m 2 H, 496 (s, 2 H, 722-730(m 2 10H, 7 38743 (m 1 H),
766-7 70 (m 1 H, MSnme 250 (MH) ~N ~~Cl HCI N O O- 94 15 Conpound 94
was prepared according to the sane procedure described fQFebiugry d803 and
was used i medi ately upon isolation ~N ~~OH N 95 F 50 04 February 2003
Conpound 95 was prepared according to the sade procedure described for
conpound 1 except that 4-bronobutyronitnle was replaced with 1-brono-4

fluorobutane 5 ~H NVR (DVMBO-db) 8 1 m2H, | 85 190 (m 2 H, 4
32 (t J =7 5 Hz, 2H), 441 (t,J=60Hz, %f;f[ngirtyJH@OFE, 1H), 471 (d J=58Hz 2
H, 562 (t, J =58 H 1H, 7 18 (t =N 0 Hz, 1 H 7 23 (t, J =63 Hz
1H 756-760(m 2H, MSme 222 (MH#)~10 ~N ~~Cl HCI N 96 F Conpound 96
was prepared according to the sane procedure d&cribed for chloride 2 and
was used i medi ately upon isolation 15 ~N ~~OH N 97 CF3 Conpound 97 was
prepared according to the same procedu descri bed for conpound 1 except

t hat 4-bronobutyronitrile was repl aced s 1- brono

Compound 25 was prepared according to the same procedure described for

compound 2

'"H NMR (CDCl;) 3 1 80-1 86 (m 2H) 203 (s.3H) 206-212(m 2H) 4 14 (t
J=61Hz 2H) 455(t.J=81Hz, 2 H),542(s,2 H), 748 (1, J=73 Hz 1 H)
755(t,J=73Hz 1 H),764(d,J=85Hz 1 H) 778(d, J=82Hz | H)
MS m/e 281 (MH")

10

59

Compound 59 was prepared using the same procedure described for
compound 1 except that 4-bromobutyronitrile was replaced with 4-

15 methoxybenzyl chloride

'H NMR (CDCl3) 83 77 (s, 3 H), 4 99 (s, 2 H), 545 (s, 2 H), 6 84 (d, J = 8 6 Hz,
2H),711(d,J=86Hz,2H),728-734(m,3H),775(d,J=68,1H),
MS m/e 269 (MH")



20 4,4,4-trifluorobutane ~H NVR (DVMBO-db) 8 1 99-2 S (m 2 H), 2 34-2 40
(m 2 H, 435-438(m 2H, 473 (s, 2H, 720 (t, J=72Hz, 1 H, 7
26 (t, J =7 4 H, 1 H, 760-763 (m 1H, 796 (s, 1H, 25 M5 nle 258

(MH~ 04 February 2003 51 ~N ~~~~ '"~'¢c| HOQ N CF3 98 Conpound 98 was
prepared according to the same procedure described for chloride 2 and was
used i medi ately upon isolation 5 N~Y~ OHNi ~ 99 Cbngg g gﬁg@
prepared according to the same procedure described for #% cept

t hat 4-bronobutyronitrife was replaced withs34 10 nethylsulfonylbenzyl

brom de ~H NVR (DMSO-db) 8 3 16 (s, 3 H), 4 75 (d, J 56 H, 2 H, 570
(s, 2 H, 573575 (m1H, 7 17-7 21 2 _N), 7 36- 7 38 (n1| H, 7 42 (d,
J=82H2H 764-765(m | H, 7 8%?25;3%——8 2 Hz, 1 H, 15 M5s me 31b
(MH#) ~N HCO N S~ C 100 Compound 100 was paremraccordlng to the sane
procedure described for 20 chloride 2 and was) used i nmedi ately upon

i sol ation 04 February 2003 ~~~ Ny~~ O d CofBbund 101 was prepared

according to the sane procedure descci bed\f conmpound 1 except that
4-bromobutyronitrile was replaced w th_4, 60

Compound 59 (4 75 g, 17 7 mmol) was combined with CH,Cl; (100 mL)
and the mixture was treated with (bromomethylene)dimethylammonium bromide
5 (525g,23 0mmol) The reaction was stirred at room temperature for 30 minutes
and then filtered to isolate a white solid The solid was rinsed with CH,Cl,. then
with diethyl ether The solid was triturated with water (50 mL) isolated by
filtration, rinsed with water then with acetone and finally with Et;0 The white
powder was labeled crop 1 and set aside All liquids were combined and
10 concentrated in vacuo to give an off-white solid which was triturated with a
mixture of acetone (50 mL) and Et;O (300 mL) The liquid was decanted and the
solid was suspended in acetone and isolated by filtration to give crop 2 Crops |
and 2 were determined to be spectroscopically identical and were combined to

give 6 65 g (91 % yield) of compound 60 as a white powder

15
'H NMR (DMSO-dg) 83 72 (s,3 H), 518 (s, 2 H), 568 (s,2 H), 692 (d J=87
Hz 2H),729(d,J=87Hz 2H),744-747 (m,2 H), 7 62-7 63 (m, 1 H) 7 78-
7 80 (m, 1 H),
MS m/e 332 (MH")

20

Cre
f

0 61
\

Compound 61 was prepared according to the same procedure described for
compound 16 using 3-methoxypropylamine instead of 3-

25  (methylthio)propylamine



5 fluorobenzyl brom de ~H NVR (DVSO-db) b 4 74 (s, 2 H, 5 (s, 2 H, 7
13-7 18 (m 3 H), 7 28-7 30 (m2 H), 7 38-740 (m 1 H 759-763 (m 1H
M5 me 256 (MH) 10 ~N ~~CI HCI N 102 Conpound 102 was prepared according
to the sane procedure described for chloride 2 and was used i mredi ately
upon isolation 15 ~N ~~OH N F3C i 103 Conpound 103 was prepared according
to the sanme procedure as conpound 1 except that 4-br o% tb_')gé ni tr was
replaced with 4 20 trifluoronethyl benzyl brom de ~H N % 5—'%) 4 74
(s, 2 H, 568 (s, 2 H, 711-720 (m 2 H, 7 35-739 (m 2 H, 7 62-7 64
(m 1 H, 764-7 72 (m 2 H, 04 February32003 53 M5 me 369 (i~tH-) N
"~Br HBr N 104 F3C 5 Conpound 104 was prepared according to the sane
procedure descri bedNiR (cpuTpEUINgs-540 and MRS Used mmdiﬂue(w 2upoRnsh gol ati on
NOZ NH O 103 N 10 Corrpound 105 was gre ared according to the_sanme procedure

descri bed for condodiddizé Hish dlgtal hoPrio$s/id) I 284k 2 dIHd7 tdie! Fnst ead
of 3(nethylthio)pseopyl DOA43) ¢ , 2 02-2 07 (m 2
H, 2 39 (t, J —w mﬁm%ﬁﬁhﬁw@gz- §1ﬁ)%7%?(b,m%36345(m 4 H, 6
64(tJ:70HzMSIn/P+)-16(1‘81§)(dJ 8 7Hz, 1 H, 742 (t, J =87Hz, 1
H, 8 07 (bs) L H), 8 16 (d, J =7 0 Hz, lH) M5 me 263 (M#), Anal Calcd
for C 3H ~N3030 24 H20 C, 58 34 H, 6 58, N, 15 70 Found C, 58 05, H 6 20,
N, 11 41 20 NHZ NH 106 'N ,4 04 Febru@ﬁﬁas

NH
)

;

o) 62
\

Compound 62 was prepared from compound 61 according to the same

procedure described for compound 13 and was used immediately upon isolation

10
MS m/e 181 (MH")
"
\>__/
N
5 63
0
\
15 Compound 63 was prepared from compound 62 according to the same

procedure described for compound 14

'H NMR (CDCl3) 82 09-2 14 (m, 2 H), 330 (t, J=57Hz 2 H) 333 (s 3H)

435(t J=69Hz 2 H) 489 (s, 2 H),722-726 (m, 2 H), 735-737 (m, | H)
20 769-7 70 (m, | H),

MS m/e 221 (MH")



Compound 106 was prepared according to the sanme reduct
descri bed for conpound 13 ~H NMR (CDCI3) 8 1 83 1 88 (
H, 241 (t, J =80H 2SH 316 (tJ =6~ Hz 2 H)
6 63-6 65 (m2 H 6 70 (dJ =7 1Hz) 1 H, 678 (t J

(s1H MSnme 233 (MH) ~N ~OH N ON 107 10 Conpound

according to the sane procedure described for conpound
8187-192 (m 2 H, 195-200 (m 2H, 2521 (t J =

25-3 34 (m 4H 426 (tJ=76H2H, 472(s 2H)
me 273 (MH#) ~N ~Cl HCI N O 108 N 20 qund 108 was
to the same procedure described for chloride—2-and was
upon isol ation 04 February 2003 55 OH N H 109
di ani not ol uene (10 21 g, 83 57 nmml) and gl ycol i ¢'®ci d
mmol) in 6 NHC ( 100 nL) were stirred at

reaction m xture was cool ed and nmade basi c )(

A dark brown solid was collected by filtra&tion, shed

i on procedure

m2 H 199-2 05 (m2
, 3 33-343 (m4 H),
=75 Hz, 1 H 7 26
107 was prepared

4_~H NVR O db)

ey 200"

5 65 (bs, 2 H, M
prepared according
used i medi ately

A mxture of 2 3

(9 53 g, 125 36

100 C for 14 hours 5 The
pH 7-8) wi th amoni um hydr oxi de

with HBO and dri ed

to give 12 47 g (92% yi el d) of conpound 109 ~H NVR (DMSO-db) b 2 50 (s 3 H)

470 (s, 2H, 693 (dJ =73H 1H, 70410 (t,J=7
(d,J=79Hz, 1 H) N \~OH N 110 Q- O Conpound 110 was pre
t he sanme procedure des%FWB@H“%%OFWnggﬁﬂégﬂé gﬁ“%?@@b?

6Hz, 1 H), 731

BRGR Efethaes’ '

enpl oyed was cesi {&aakiobadBomethylene)dimethylammonium bromide The reaction

5  mixture was stirred at room temperature for 18 hours The reaction was quenched

with H,O (3 mL) and the solvent was evaporated and dried under vacuum to give

compound 64 which was used immediately upon isolation

MS m/e 283 285 (MH")
10

65

Compound 65 was prepared according to the same procedure described for

compound 1, except that 4-bromobutyronitrile was replaced with benzyl 4-

15  bromobutylether

'H NMR (CD3;0D) 5 1 65-1 71 (m, 2 H), 1 94-1 99 (m, 2

H),352(t,J=62Hz2

H),436(t,J=77Hz 2H) 447 (s,2H) 484 (s,2H),722-727 (m,3 H) 727-

731 (m,4H),748(d,J=74Hz, 1H),761(dd,J=14,
20 MSm/e3ll (MH)

71Hz, 1 H),



~H N\R (CDC13) 8 1 67-1 73 (m 2 H, 189-1 96 (m 2 H, 202 (s 3 H 259
(s, 3H),405-410(m 2H), 427(t, J=75Hz, 2H), 489(s, 2H), 701-703(m 1 H), 7 12-7 15
(m 2 H, 20 Ms ne 277 (MH) 56 04 February 2003 N ~~CI HCl N 01 111
Compound 111 was prepared according to the sanme procedure described for
chloride 2 and was used inmedi ately upon isolation 5 M5 mfe 295 (M+) N

~ Si~ N 138 To a sol ution of 2-hydroxymathy|benzim'dazo@&:};%?rl%ég%0 00
mrol ) and 10 im dazole (6 81 g, 100 O mmol )36 n THF ( 10 ag ed

t-butyldinmethylsilyl chloride ( 12 65 g, 84 0 mml) in several portions The
resulting mxture was stirred at roo erature for 2 hours and filtered
The filtrate was diluted with Et OAc and [washeddw tHbr H20 and bri ne The
organi c |l ayer was dried over MyS04 antFev@porated The resi due was
recrystallized fromhexanes/ EtOAc to give, B 50 15 g (81% of conmpound 138
as white needles ~H NVR (CDC13) 8 0 15-0 %16 (m 6 H), 0 95-0 97 (m 9 H) 5
02-503 (m 2 H, 724-727 (m 2 H), 7 (bs, 2 H, MSnme 263 (MH) 20
139 m 04 February 2003 57 Conpound 139 was prepared according to the
sane procedure described for conpound 68%%xcepté& hat cesium carbonate was
used instead of sodium hydride as the basé 5 iHhIMR (CDC3) a 0 13 0 14 (m
6 H, 091092 (m9 H 2 35-237 (m2 358 (tJ=60H2H 450 (tJ
=70H2H, 50 (s 2H 7 26-7 32 {\m

Compound 66 was prepared according to the same procedure described for

compound 64

MS m/e 373, 375 (MH")

[::I:§V/\o//j(:i7 )

10 To a suspension of 1,2-phenylenediamine (50 g, 462 mmol) in THF (150
mL) cooled at 0°C was slowly added a solution of benzyloxyacetyl chloride (171
g, 924 mmol) in THF (100 mL) The reaction mixture was stirred for 3 hours
The reaction mixture was cooled to 0 °C with an ice bath and 4N HCI (300 mL)
was slowly added to the reaction mixture The ice bath was removed and the

15  mixture was heated at reflux for 18 hours The majority of the THF was
evaporated The aqueous material was neutralized with 10 N NaOH, extracted
with EtOAc, dried over MgSQy4, and evaporated to give a tan solid The solid was
recrystallized from EtOAc to give 45 g (41% yield) of compound 67

20 'HNMR (CD;OD) 84 65 (s, 2 H), 477 (5,2 H), 722-741 (m 7 H), 756 (dd,J =
32,61 Hz, 2 H),
MS m/e 239 (MH")



H), 744 (d J=80Hz 1 H) 777(d J=100Hz 1 H), MS mle 339 (MH#) NI ~~~. Si~ a-N
ds 10 140 Conpound 140 was prepared through the coupling of conpound 139
and cycl opropyl sul fide according to the same procedure described for
conpound 74 except using cesium carbonate instead of sodium hydride as the
base The 15 cycl opropyl sul fi de was prepared according to a literature
procedure by E Bl ock, A Schwan, and D Di xon in Journal fé__teg)e Aner i can
Chenmical Society, 1992, | 1 ~t, 3492-3499 ~H NMR (CDd 3@4 rYary (m 6
H, 054-056 (m 2 H, 084-086 (m 2 H, 20 0 90-091 (m 9 H, 1 87-1
92 (m 1 H), 220-225(m 2H, 262 (t, J =70H?2

H), 443(t, J=74Hz, 2H), 500(s, 2H), 726- 732¢(™:2t0 , 744(d J=80 Hz, 1 H), 7 77 (d, J
=10 0 Hz, 1 H, MS nme 377 (MH) rcuar 03 N~~OSi~ ~N O ~SO
141 Conpound 141 was prepared from conmpou 140 b e sanme procedure
described for conmpound 18 5 ~H NVR (CDC13)\ b 0 13-0 14 (m 6 H), 0 91-0 92
(m9H, 10-1 03(m2H 123t 24 (m H, 2 31-2 34 (m1 H 2 48-2 52
(m 2 H, 307 (t, J=72Hz, 2H 451 (id =7 154, 2 H, 500 (s. 2
H, 726-732 (m 2H, 744 (d, 3 =80Hz, 1 H, 777 (d, J =100 Hz, 1
H, 10 M5 me 409 (M¥) N ~~OH a--N o\ S~O 142 To sol ution of conpound 141
(27 my, 0 07 mmmol) in Tk splition of Jonvp@and 67 6adde ds TBAMJ lin WMEISGaLytvhon, O
13 nL 0 13 mmol ) at .0 C.and the m~cture.was stirred for i nut es_The

sol vent was evaporSt@FodRy l?’ﬁié‘g? ngi/gl%fép%%“ BRSO (i‘ﬂrlégéh}gsgn ) ?flhﬁg of
silica (CHZCQ z/5MeQictid®mixthretvidis 9boled rOFdEara QiR 38 Adnidyl Oy @sooused

i mredi ately upon isolation N cl a_-N HCl O ~S~b 143 20
mixture 1-bromo-3-chloropropane (5 35 g, 32 99 mmol) was added and the

reaction mixture was stirred for 4 5 hours The mixture was diluted with H,O (75

mL) and extracted with Et;O (3 x 300 mL) The combined organic extracts were

dried over MgSOy and evaporated Purification by flash column chromatography
10 onsilica (gradient, hexanes/EtOAc 2 1 to 1 1) gave 6 86 g (87% yield) of

compound 68

'H NMR (CDCl3) $222-2 36 (m, 2 H), 353 (1, J=6 0Hz, 2 H) 445(t J=70
Hz 2H) 462(s,2H),490(s 2 H),728-744 (m,7 H), 742-748 (m 1 H)

15 779-782(m, | H),
MS m/e 315 317 (MH")

20 A solution of compound 68 (4 00 g 12 71 mmol) in CH,Cl, (75 mL) was
cooled to 0 °C with an ice bath To this solution was added boron tribromide
(0 99M in CH,Cl; 20 mL 19 76 mmol) slowly via syringe The reaction mixture
was stirred at 0 °C for 2 hours The reaction was quenched at 0 °C with MeOH
(75 mL) The solvent was evaporated with a room temperature rotary evaporator
25 bath More MeOH was added and was again evaporated The resulting solid was

dried under high vacuum for 48 hours to give 3 70 g (95% yield) of compound 69



59 04 February 2003 Conmpound 143 was prepared according to the sane
procedure described for conmpound 2 and was used i nmedi ately upon isolation
Il Preparation of 2-Oxo-im dazopyridines and 2-Oxo5 i m dazopyri m di nes:
Compounds 26-58 and 112-126 are internedi ates prepared according to the
procedures depicted in Schene 11l O HN-N 26 10 N 3, 4- D am nopyri di ne (30 g,
274 9 mmol ), ethyl acetoacetate (53 66 g, 412 nmmol) and

stirred at reflux in xylene (300 nmL) under a Dean StarkOEB'%aéip(rH?W 0 |rr|ng
for 3 5 hours, the solvent was evaporated and the 15 residue was purified
by flash chromat ography (EtOCAc, EtOAc MeOH 5310 1 ) to give a solid which
was recrystallized fromCHZCl z/Et OAc to afford 26 (21 45 g 45% vyield) as
white crystals ~ (q D 2 (191 2 3 64(s, 1
e e S =H4|\M?R @@gb ﬁ%sbgazl&(ﬁﬁ k%ﬁ)/ 62 %o(ﬁz Jiﬂ)Hhmﬁﬂ St
M5 me 176 (M—|+) H? HHN 1297(SN22B 7@@@&(1@ 2216) (78ﬂ 70839(m5 L7 980195 (nnlt he
presence of 10 Ol-Bal | adi um on carbon (0 1 g) in MeOH ( 10 nL) was
hydrogenated in a 'Parr shaker at 40 psi for 60 04 February 2003 2 days
The catal yst was M®&mvz2b RY7 fMHOration and the filtrate was evaporated to
gi ve corrpound 27 as a white SO|Id ~H NWR (CDC13) b 157 (d, J =70 Hz 6 H
472-476 (m’l H 719 (d! =585 H, 1 H, 830 (d, J=58H 1H, 8
58 (s, 1 H), I\/Brﬂel78(M—I+) HN~N~+ N~ N28A N~/ 28B 10 The sane
procedure described for conmpound 26 @a\)ﬁ\@g Ol using 2

3-di am nopyridine to give 28A and 28 ch were separated by flash
chromat ogr aphy (gradi ent CHzZC 2/ acetone,5\1 to 4 1) Conpound 28A 15 ~H NMR
(CD30D) S 2 31 (s, 3H, 540 (s, 1 H, 5
77Hz, 1H), 738(dd, J=14, 77Hz, 1H), 809( dd, J=14,
Conmpot utd 28B

51 (30 1 H), 7 04 (dd, J = 5 2,
B2Hz 1H), MBS mie 176 (NMH+) 20

Compound 70 was prepared according to the same procedure described for
compound 2

10 MS m/e 244 (MH")

71

@[:\Y\OH
<

Compound 71 was prepared according to the same procedure described for

15  compound 1 using 1,4-dibromobutane and the reaction was carried out at 0 °C

'H NMR (CD;0D) § 1 91-1 95 (m, 2 H), 2 01-2 08 (m, 2 H) 3 48 (t, J=6 6 Hz, 2
H), 4 38 (t, J=7 4 Hz, 2 H), 4 86 (s, 2 H), 7 23-7 27 (m, 1 H), 7 29-7 32 (m 1H),
754 (d, J=8 0 Hz, 1 H), 7 62 (d, J=8 0 Hz, 1 H)

20 MS m/e 282, 284 (MH")

72
Cl



~H NVR (CD30D) S 2 26 (s, 3 H, 521 (s, 1 H, 538 (s, 1 H, 7 11 (dd, J =
S579Hz, 1 H, 740 (dd, J =13, 79 Hz, 1 H, 809 (dd, J =13, 55
Hz, 1 H, MSme 176 (M#) 25 OzN HN N 29 04 February 2003 61 2-Chloro-3
nitropyridme (7 0 g, 50 0 mmol ) cycl opropylamme (3 71g 65 mml) and

pot assi um carbonate ( 13 82 g, 100 mmol) were stirred in CH3CN ( 100 nlL) at
roomtenperature overnight and at reflux for an additioQ%I hour ‘%@ solid
was tiltered and the filtrate was evaporated Water was SAd&9MYY141035
residue and the m xture was extracted with Et OAc The conbi ned extracts were
dried over MJSO. ~ and filtered Evaporation of the solvent gave 29 (8 40 g
94% yield) as a dark brown solid ~H NVR (CD30D) b 0 63-0 69 (m 2 H, O
93-0 97 (m2 H, 3 01-3 06 (m 1 H 10 6 70-6 72 (dd, J =458 3 Hz 1 H,
8 24 (bs 1 H 842 (ddJ =17, 83 H 1 H),3852(dd,J=1 7 45Hz 1 H, Ms nle
| 80 (M+) HN~N ~N 30 15 Conpound 29 (8 29 g, 46 28 mml) was reduced with
iron using the proceduGenpeset 12es frafaredenioding to/thd Sanidygrocsduttadeddrivegli RE 1 N
THF (50 nL) was added 1 eﬁui val ent .of car t?on | di i m dazol e and the m xture
was stirred at rodHPPaMss e fras “aiﬁelﬂ??eame# 98 was evaporated and
the residue was diluted 20 with CHZC12, washed with water, dried over MySCa
and evaporated The residue was purified by flash chromat ography (gradient,
Et OAc / hexane, | 1 to EtQAc / MeOH, 1 ﬁﬁ/gll\q\ge 30 (1 93 g 24 %yield
over two steps) as a |ight orange soli NVR (CDC13) 8 1 19 (d, J =3
4 Hz, 2 H, 120 (s, 2H), 3 O1-3 04 (m ZHS\', 702 (dd, J =53, 77 Hz, 1
H, 732 (dd, J =14, 77 H,, 1 H), 812(@1, J=14Hz, 53 Hz, 1 H, 9
61 (bs, 1 H, MSme 176 (MH) 04 February-g8P03 B8 O ~N~N | ~ 31 SQzMme \
/

5
Compound 73 was prepared according to the same procedure described for

compound 1 using ! 3 dibromopropane and the reaction was carried out at 0 °C

'"H NMR (CDCl3) § 2 42-2 47 (m, 2 H) 343 (t J=6 1 Hz 2 H) 443 (t, J=7 0 Hz
10 2H) 494(s,2H) 725 732(m,2H),742-744 (m 1 H), 768-770 (m 1 H),
MS m/e 268 270 (MH")

Ly
.
>_‘

15 2-Propanethiol (305 mg, 4 00 mmol) and sodium hydride (60% dispersion
in mineral oil, 240 mg, 6 00 mmol) were stirred together in DMF (20 mL) and
then cooled to 0 °C  To this mixture was added compound 73 (542 mg, 2 00
mmol) and the reaction mixture was allowed to warm to room temperature over 2
hours The reaction mixture was quenched with water and extracted with EtOAc

20 The combined organic extracts were washed with water and brine, dried over
MgSO4, and evaporated Purification by column chromatography (gradient
CH;Cl1,/MeOH, 40 1 to 20 1) gave 310 mg (59% yield) of compound 74 as an off

white oil



N A mxture of 26 (2 0 g, 11 4 tnnol) Cs2C03 (5 58 g 17 1 mmol) and p

nmet hyl sul f onyl benzyl chloride (2 34 g, 11 4 nmmol) in acetone (~0 nL) was 5
stirred at reflux for 2 hours The solid was renoved by filtration and the
filtrate was evaporated The residue was purified by flash chromat ography
(gradient CHClz/MeOH 40 1 to 20 1) to afford 31 ( 3 24 g, 83%yiel d) as a
white solid ~HNVR (DMSO-db) 8 2 18 (s, 3 H), 3 20 (s, 5 23

536 (s 1H), 10545(d,J:12Hz,1H))40721(d Jo‘tngb 26§3

63 (d, J =84 H, 2 H, 792 (d, J =84 H, 2 H, 825 (d, J = 51Hzl
H, 8 41 (s, 1 H, M5 nme 344 (M-|+) Ol ~N~N ~ 32 O\ // Ni~ 15 Conpound
32 was prepared u urgey o W o 1LBX il

met hyl sul f onyl ben?;{/IL chlh(glrjl3 g;uegi acegg 3 gﬁwng?h%&%" H f?z?& K3

br ononet hyl benzoatie 2H) emvmx mVBCH)dby:& 2=T0BH¢ <2 HBH)87 (8 21D {83-73)(m 5 06

(s, 2H), 5 12 (s,, 3 1), 7 -7 09 (dd, J= 0 45, 514
H. 1 H), 7 37 (d’ H;)??(‘fé é‘gﬁf ) 3&%68’2%#2’5%3 8 11 (d J=5 3 Hz, 1
H, 8 23 (s, 15H M9Mn/erdss (MHF)(M—IO 04 February 2003 63 O H\-N | ~ 33
SO02Me HC A solution of 31 (3 24 g, 9 45 mmol) in concentrated HOJ (5 m)
and MeOH (50 ml) was stirred at reflux for 2 hours The sol vent was
evaporated and 5 the residue was trituratedgyin hot MeOH to yield 33 (2 80
g, 87%yield) as a white solid as the syt “oHNVR (DVSO-db) 8 3 18 (s 3
H 517 (s 2 H, 707 (dJ=52H1 8 (d, J=80Hz, 2H), 791 (d, J=82Hz
2H),817(d, J=SOHz, 1H),829 (s, 1 10 H, M ge 304 (MH#) OHN-NIT ~ 34 i ON
0

Z

S 75

&)

Compound 75 was prepared from compound 74 according to the same

10 procedure described for compound 18

'"H NMR (CDsCl) 8 1 32-1 36 (m, 6 H), 2 44-2 50 (m, 2 H), 3 00-3 02 (m 2 H)
306-3 10 (m, 1 H), 4 48 (t, J=7 3 Hz, 2 H), 4 87 (s, 2 H), 7 23-7 30 (m, 2 H), 7 42
(d, J=77Hz, 1 H), 765 (d J=7 8 Hz, 1 H),

15  MS m/e 297 (MH")

gss

Compound 76 was prepared according to the same procedure described for

20  compound 2 and was used immediately upon isolation

©:§>/\O/\© . ©::\>/\o’\@
)

Br 77A 778



15 A solution of 32 ( 1 30 g, 4 02 nmol) in concentrated HJ ( 10 m) and
MeOH ( 10 mM) was stirred at reflux for 1 hour The solution was neutralized
with KZC03 to pH 6, and extracted with Et OAc The organic | ayer was dried
and evaporated to dryness The crude product was triturated with hot CHzZC12
to yield 34 (0 85 g, 75%yield) as off white solid 20 'H NVR (DVSO-db) 8 3
90 (s, 3 H 520 (s, 2 H 713 (d, J =52 Hz, 1 H, 7

(d, J=82Hz, 2H) , 800( d, J=82Hz, 2H) , 822(d, J=52Hz 1H), 831 (s ?%e,brwvra%m
(MH) 04 February 2003 6-1 02N HN 35 N A sol ution of

4- met hoxy-3-nitro-pyridine (7 71 g, ~0 mml% and cycl opropyl am ne (7 14g,

| "*S mmol) in EEOH (20 nL) was stirred at r Flux under a dry-ice trap

condenser for 2 hours_.The sal vent was rated t ive 3~ a yel | ow
solid ~H NVR (CD30D) B°@ s9biign ?’5“%%“‘%% 298. % b‘gmwzni?ﬁ!@“@zb 68 (m
1 H 10 7 19 (d, whsadfeddoliam hlydibts (68%2fspelsonlin Minerd o303 6dg 4 =5 AmdHz, 1

H, 922 (s 1H, IR(KBr, cm~) 3369 1613 1560 | 515 1406 |254 1 195 1039
881, 846 769 ~4~ TSreAcHon BoxturRMey stigredNorsd) minites Fed ther egaled te 6F 135 ( 12 28

g, 68 6 mol) i”[ﬁQJ&XQ){g%Hébﬁné\@Qéléwl%Qdeﬁ%t‘é’%ﬁol@&igcﬁgn&xo%hg%nkg?e%&@é&@ carbon

(3 g in several porti under nitrogen e reduction was carried out
usi ng a bal | 0én cadaio mpary tempdragge aftgr 20 nanutgs dsoo stadtidponatsrialiemaatdal Khst was

renoved by filtrag] h . lite. an n it h OH The
filtrate was con?segr?t)l E%blé’é&t%g@é%gﬁtg?%%% aﬁfi féﬁ\?\‘g%ﬂé’g@gﬁ&f&o\/\g}eec(:ofl'v%i"fegt e the
di am ne product asgand éxghits wetel dvied 8 0driddgS0,1ddd tvgpor8@PoG6leha) To a slurry of

hosgens ool o1 or Aok hAES 1R s Pl 2GR el el ) 2%
After stirring atdesRQrBrémiieebmpoling 77Ar(8% yhady Sd ahhigddsRaLélimiRatidSoréignched

w th water Polyvinylpyridine was renoved by filtratjon and_nnse 65 04
February 200310y 77% pl){lis m:xture was useg in the next%tep without further purification

Bromide 77A MS m/e 360,361 (MH"),
Elimination product 77B MS m/e 279 (MH")

©:§>/\0/\©

S

15 j 78

To a solution of ethanethiol (1 04 g, 16 77 mmol) in DMF (60 mL) was
added sodium hydride (60% dispersion in mineral oil, 670 mg, 16 77 mmol) The
mixture was stirred for 15 minutes at room temperature and then cooled to 0 °C

20  Ina separate flask, the mixture containing compounds 77A and 77B (52 g
mixture, 3 0 g, 8 38 mmol) was dissolved in DMF (10 mL) cooled to 0 °C and
added slowly to the ethanethiol mixture The reaction mixture was stirred for 1
hour while the temperature was slowly allowed to rise to room temperature The
DMF was evaporated under reduced pressure The residue was dissolved in

25  EtOAc and washed with H;O The organic layer was dried over MgSO, and
evaporated This material containing compound 78 was used immediately as a

mixture without further purification



with MeOH The filtrate was concentrated and Et ~O was added to precipitate
product 36 ( 15 5g, 98%yield) as a light brown solid ~H NVR (CD30D) 8 0 95
098 (m2H) 107-1 14 (m2H ?29129%6 (m1H 5732(ddJ =05, ~3
Hz, 1 H 7 18 (s, 1 H 821 (dJ =53 Hz, 1 H Msnmel 76 (MH)

2- Oxo-i m dazopyri di ne 39 was prepared using the sane procedure described
for the preparation of 36, except that cycl opropyl am ne r epl 10
with 2 equivalents of trifluoroethylam ne hydrochl orideogﬁ'$ brugryaf(ﬁﬁ

di i sopropyl et hyl ami ne, and the reaction was carried out in a sealed tube at
120130 C for 2 days CF3 QZN HNJ 3T N 15 ~H NMR (CDC13) b 4 02 (q, J =729

Hz, 2 H, 683 (d, J =55 H, 8 43 (d over 9 28 (s, 1 H,
IR (KBr, cm~) 3287 3241, 1629, 1611 54 1 1047 870 MB me 222
(MH+), 20 Anal Calcd for C~HBF3N302 N, 19 00 Found C, 38
00, H 269, N 19 19 CF3 HZN HN H N / N 25 'NMR (CD~OD) 8 4 23

(g0 J=90H, 2 H, 708(d, J=
7 84 (d, J=11 66H, 1H,
1578, 1529, 1257, 1154, 949, 6

6 774 (dJ=11H, 1H)

| Br, rTb~) 3343 3202, 3062, 1625,

6 04 Febrlgy 2003 M5 me 197 (MH+) Anal
Calcd for C HGF3N3 HO C 36 94 H 3 99, OK 18 46 Found C 37 19, H 3 86 N
18 79 Ol HN-N ~CF3 39 \~ ] N~ H NVR {DVBO-db) 8 4 99 (q, J =9 2 Hz 2 H),
790 (d, I =63 H 1H 86l(d J=63H 1H, B63(s1H) IR (K
cm ~) 3423 2994 |744 1517 1347 254 126 f1173 me 218 (NH+)
2- Ox0- i mi dazopyri di ne T“‘R/%‘é preparPERay rr?a”i a%oréplgé% H§r° & Gescri bed

for conpound 36, exwefire hhﬁﬁnpoyﬁd IRodrdpyds it fied uyasashepllu&meiﬂrdmdtdsgrﬁmmoyll am ne
and the reactign a in a sealed t at 80 C Th| s 15 conpound
was used as a gr ud ‘C?E&%‘{ gﬁ@%‘é”‘fé&mi é‘@é%‘g‘:‘l‘ré &Action “NH NOZ 40

'"HNMR (CDCl3) 8 121 (t J=75Hz 3H),235-242(m 2H),273(q J=75

Hz,2H),284-288 (m,2H) 443(t,J=72Hz 2H),460(s,2 H),487(s 2H)

727-734(m 5H) 742(dd J=15 70Hz, 1 H) 777(dd,J=16 69 Hz 1 H)
10 800(s,2H),

MS m/e 373 (MH")

6
(K

04
3

15 A solution of compound 79 (1 95 g, 5 24 mmol) in CH,Cl, (50 mL) was
cooled to 0 °C with an ice bath To this solution was added boron tribromide
(099 M in CH,Cl,, 9 0 mL, 9 00 mmol) slowly via syringe The reaction mixture
was stirred for 40 minutes at 0 °C before quenching at 0°C by cautious addition of
anhydrous MeOH (50 mL) The solvent was evaporated with a room temperature

20  rotary evaporator bath More anhydrous MeOH was added and the solvent was
again evaporated The resulting solid was dried under high vacuum for 48 hours

to give 1 82 g (96% yield) of compound 80



~HNW {CDC13) 8 1 54 (s, 9H 721 (d, J =63 H, 1 H, 817 (d, J =6 3
Hz 1 20 H, 908 (s, 1 H, MSme 196 (MH#) OHN' N~ 411 N 67 04
February 2003 0 O ~N~N 42 SOZMe N A mi xture of 1 2-di hydro-?

ox0-3H i m dazol [ 4, 5-c] pyridine 3-carboxylic acid 1 1-dinmethyl ethyl ester
(470 ng, 2 0 mmol ) (prepared according to the 5 procedure described by N
Meanwel | et al in J Org Chem 1995 60, |565), CszZC03 (97@ %3 0 ) and
p- met hyl sul f onyl benzyl chloride (451 ng 2 24gmol) in ac f’ rklar(y was
stirred at reflux for 2 hours The m xture was filtered and the filtrate was
evapor ated The r esgj g uri{ied by_%l ~GhrosabLegraphy ( i epnt,
Goa 20 NeaH 40 1 1o g0 ISRt 3 (30 ) T T o A P <
solid ~H NVR (CDd 8)1z8 H),3R29(s,] =97 HHz BHD4 01, J& H HzR HE 5(8 R, ) 6 90 (m

1 7 54 2 4 1 ne 404
(M:D+) 15 Ol(lm H\~ ?8'163%%@ @(ﬂd%??ﬁﬁﬁw ‘Z%) gi}gﬁ?fﬁ&”@%g@ Hﬁ’lr\B{IB) and 1
N NaOH (3 22 m) MAnTHE8Y eMHI) and water ( 1 m) was stirred at the anbient

tenperature overni ght The 20 m xture was diluted with saturated NH4C and
extracted with CHzCl z The combined extracts were dried over MySO4 and

evaporated The residue was triturated«wiit Et OAc to produce 43 (180 nmg, 93%
yield) as a white solid ~H NI\/R(DIVIS 8}4\331 (SHcB H), 516 (s, 2 H), 7
19 (d, J =52 Hz, 1 H, 7 ~6 (d J=82aHZ,2M), 789(d, J=84Hz, 2H), 81 5(d J=52Hz,

1 H,822 (s 1H 2511 34 (s, 1 H, M m'e 304 (MH) 6g 04 February 2003
2- Oxo-i m dazopyr ~di ne 45 was prepared usifngothe same procedure for conpound
43 except that p nethyl sul fonyl benzyl chl 9gi de s replaced with

cycl opropyl met hyl brom de This conpound \ﬁasﬁf{se\éﬁas a crude internediate
for the coupling reaction O O ~O-N~N~ 44 N ~H NMR (CD30D) b 0 44-0 45 (m 2
H, 056-058 (m 2 H, 121-125 (m1 H) 169(s, 9H}, 379(d

J=71Hz, 2H), 735(d, J :54%20&&%1@ §f]'(‘gs r;r%éaArecil'QccH%in]g tgbthe s§m§%r<§c§du:g‘ d@ctibe’g%om €

290 (M)
compound 2

10
MS m/e 301 (MH")

82

15 To a solution of compound 67 (1 43 g, 6 00 mmol) in DMF (25 mL) was
added sodium hydride (60% dispersion in mineral oil, 260 mg 6 60 mmol) and
the mixture was cooled to 0 °C To the mixture was added 4-bromo-1 butene
(972 mg, 7 20 mmol) and the mixture was allowed to stir at room temperature for
18 hours The reaction mixture was quenched with H,O and extracted with

20  EtOAc The organic extracts were washed with water and then brine, dried over
MgS04, and evaporated Flash column chromatography (gradient, hexanes

/EtOAc, 4 1to 1 1) gave 580 mg (33% yield) of compound 82 as a viscous oil

'H NMR (CDCl3) 8 2 55-2 59 (m, 2 H), 4 31 (t, J=7 5 Hz, 2 H), 4 59 (s, 2 H), 4 88
25 (s,2H),501(d,J=78Hz, 1 H),504 (d, ]=104 Hz, | H), 5 71-5 80 (m, 1 H),
726-7 39 (m, 8 H), 779 (d, J=7 6 Hz, 1 H),



O HN-N~ 45 N 15 ~H NWR (CD30D) 8 754 (dJ =12 Hz, 1 H 819 (d, J =12
Hz 1 H) 823 (s 1H, 867 (s, 1 H, Msme |37 (NPH) OzN OCH3 N\ ~ 46 20
To a solution of 3-hydroxy-2-nitropyridine (100 g, 0 71 nol) in acetone
(800 nL) was added potassium carbonate (148 g, 1 07 nol) followed by

di met hyl sulfate (99 g, 0 79 nol) The reaction m xture was stirred

vi gorously using a nmechanical stirrer and heated to 60 for 4 5 s The
mxture was 25 filtered while still warm The4diltrate méglPtV égﬁﬂ%
solvent to give a crude 69 04 February 2003 brown solid The SO|Id was
diluted with wat eMande 8%t Mlded wi th Et OAc The organic extracts were dried
over anhydrous MySO. ~ filtered and evaporated The residue was purified by
flash chronmat ography (CH-Ch/EtOAc 1 1 ) to give 46 as a bright yellow solid

(81 g, 74 %yield) ~H NVR (CDC13) 8@{“ H) 1-7 ~7 (m2 H)) 8 10
(ddJ =1~7~H 1 H Mme 1 ~5 ( %@A®~~47Corrpound47
was obtained from 46 using the sane pr re for preparation of 35
except that the reaction was carried out th 1 5 equival ents of

cycl opropylamine in a sealed tube at |20 fof" 2 day§ 15 ~H NW\R (CDC13) 8 O
67-0 72 (m 2 H, 089-1 00 (m 2 H, 2 -2 65(me) 750(dd, J=40, 86Hz, 1
H), 782 (J=86Hz, 1 H), 783 (d,J=86Hz 1 H) 97 (dd, J =1440Hz, 1 H, M

me 155 (M) 20 O HN-N N ~ ~ 48 A solution of 47 (300 ng, 1 67 mmol) in
MeOH (25 nl) S agltat
pal | adi um on \(I:Vgr bon T%dd %H%%ﬁ O%x‘éoomdﬁ)f ?ng{laa/a%qrgaé%fo %g@

filtration through 993 Ipml)oﬂ DEEI0O fﬁemflibwasméidéd Ntbramesumama_dﬂ@iBSJﬂ@&n(gAlOZ ny,
6 70 mol ), and t %3%@ a?ro‘%ﬁte&)ﬂ?r% eaénﬁ(?hqbrF&t\ﬁ'Q uagbt[rge?fgr hc\)/vasl"};[ hen

heated at 170 C for esulting ruary 2003
solid was heat ed irmsutoig sohgioswasdidliedwith EiQAeareidvaihe With Hp@t @hmgamc

evaporated and the residue wa r|f flas romat odra h r adi ent
strai ght CHZCh to éf—fi Wbdﬁgf?wp % 4ta895?'§?8ra6 b6 At §BHX§W§IQ‘?YOW solid
(82 ng 28% yi ellod) flash chromatography (gradient hexane EtOAc 3 1to 1 2) to give 214 mg (56%

yield) of compound 83 as a off-white viscous oil

'HNMR (CDCl3) 8 1 90-1 97 (m 1 H), 2 12-2 18 (m, 1 H), 3 22-3 30 (m, 2 H),

3 61-3 66 (m, 1 H), 4 38-4 50 (m, 2 H), 4 59-4 64 (m, 2 H), 4 87-4 92 (m 2 H),
15 728-737(m, 7 H),7 42-7 46 (m, | H), 7 78-7 80 (m, | H),

MS m/e 389 391 (MH")

84
HO

20 A mixture of compound 83 (214 mg, 0 55 mmol) and sodium azide (107
mg, 1 65 mmol) in DMF (5 mL) was stirred at 50 °C for 1 hour The resulting
solution was diluted with EtOAc and washed with water The organic extracts
were dried with MgSO4 and evaporated to give 190 mg (98% yield) of compound
84 as a off-white viscous oil

25



~H NVR (CDC13) b 0 99-1 04 (m2 H), 1 12-1 15 (m2 H), 2 89-2 93 (m1 H)
705(dd, J=53 78Hz 1 H), 741 (dd,J=1 3 78Hz, 1 H) 80(d J=5 3 Hz 1 H MSme
176 (M+H) 10 A1 HN-NH 49 ~N N-J Conpound 49 was prepared from

4, 5-di am nopyri m di ne and urea using the sane procedure described for
conmpound 48 15 OHN- -N~50 "/ NSOM N-~ 2 To a slurry of 49 (136 ny,
1 0 mol) in THF (5 nL) was added BTPP (946 ng, 3 0O mmo nd

p- met hyl sul f onyl benzyl chloride (20~ ng, 1 0 mmol) at a i%?{u?ré(Wature
After stirring overnight, the solution was4diluted with 20 Et OAc, washed
with water, dri ed over MgSO4 and evaporated The resi due was puri fi ed by
flash chronat ogr apNYIR (@i )ent 34-COZChz) H&CHP 2100 m tioHRO 08-3) 14 @ &fH)or d

conmpond 50 (52 4% yi ) it i 08 (s, 3
H, 5 26 (s, E@S’? éfx‘ L‘S"*fé‘*ilﬁﬁ *%E) 7%91“2 '\@% ég??‘r??é%?‘)s 34 (s,
1 H, 874 (s 148349%@&)370&7% 7 HP4 Bebsauad Y 0039718 1@&N1HN 51 C
l-~N N--J To a sy 5{5@? gn,ﬂ f. 4 6-dichloro-5-nitropyrimdine (3 88 g, 20 0
nmol ) andtrietth% a2 ! g, 40 O nmmol) in THF (50 n) was added 5
cyclopropylamgne ( 1 14 g, 20 O nmol) dropwi se at O C After stirring at 0 C
for 2 hours, the slurry was filtered The f||trate was diluted with EtOAc,
washed with water, dried over MySO~ d e 3 The residue was
purified by Flash chronat ography (g * , 0@ pOH 100 1 to 40 1) to

afford compound 51 ( 2 75 g, 64%yyi el d) s a yelMo# solid 10 ~H NWR
(DMSO-db) a 0 61 0 64 (m 2 H), 0 74-0 (.2 H, 292 (bs, t H 8 43
(bs, 1 H, 851 (s, 1 H, MSnme 215 ( 2

HO 85

Compound 85 was prepared from compound 84 according to the same

reduction procedure described for compound 13

10
'H NMR (CD;0D) & 1 86-1 94 (m 1 H), 2 03-2 10 (m, 1 H), 2 70-2 74 (m, J=3 2,
12 8 Hz, 1 H), 2 84-2 88 (dd, J=3 2, 12 8 Hz, 1 H), 3 70-3 75 (m, 1 H), 4 44-4 54
(m, 2 H), 4 60-4 65 (m, 2 H), 4 88-4 93 (m, 2 H), 727-7 38 (m, 7 H), 7 59 (d,
J=8 0 Hz, 1 H), 7 65 (d, J=8 0 Hz, 1 H),

15  MS m/e 326 (MH")

0
ﬁ)=o 86
A solution of compound 85 (162 mg, 0 50 mmol), carbonyldiimidazole
20 (89 mg, 0 55 mmol) and pyridine (198 mg 2 50 mmol) in CHyCl; (5 mL) was
stirred at room temperature for 2 hours The mixture was diluted with CH,Cl,
and washed with water The organic extracts were dried over MgSQO,4 and
evaporated The residue was purified by flash chromatography (gradient,
CH,Cl; MeOH, 40 1 to 20 1) to give 130 mg (74% yield) of compound 86 as a

25  off-white viscous oil



15 HZN HN 52 ~N N--~ Pyrimdine 51 was reduced using catalytic

hydr ogenation with 10 pal |l adium on carbon in MeCH at 40 psi (Purr shaker)
for 1 hour to afford conpound 52 20 ~H NMR (DMSO-db) 8 0 74-0 76 (m 2 H),
0 79-083 (m 2 H, 306-311 (m 1 H, 617 (bs, 2 H, 747 (d, J =15
Hz, 1 H, 837 (d, J=10Hz, 1 H, 90 (d, J =38Hz, 1H, MSme 151
(MH) 25 72 04 February 2003 0 HN~-N 53 ~N N-J Conpoun was i ned by
cyclization of diamne 52 according to the gane procedugé?%’@él@ry%@b%for
conmpound 36 usi ng phosgene and 5 pol yvinyl pyridine ~H NVR (CD30D) 8 | 14-1
19 (m 2 H, 1 ZQH'N‘%Q@S‘ @Db'%z?ré]zlﬂ l 8}()”3665*)09%47;{60'597 r>9(rﬁ51 g 1 H,
9 0L (s, 1 H o-1i m dazopyri m di ne was prepared
usi ng the sane pr—lotieﬁiﬁ@nfhﬂ) éo&ﬁcﬁjr(m 53]) €xeaest (mhat) chag- ?)b% 6pyd Hivi ne was

For Che coupli ng TEdbtt Uh M RAGT TRt RED BarErr &8t BA°15 OpN H 54 C 15N

N~ ~ H NVR (CDCL3)S Gvel3®2MK) 9 H), 7 26 (bs, 1 H), 837 (s, 1 H) MSnle

231 (MH) 20 IngN HN 55 ~N N- -~

N

Suat
N

%‘L

Q
N
H

Compound 86 (130 mg, 0 37 mmol), palladium hydroxide on carbon

87

(Pearlman’s catalyst, 50 mg), EtOH (2 mL) and cyclohexene (1 mL) were stirred
10 atreflux for 1 hour The reaction mixture was filtered through a pad of Celite

The filtrate was concentrated and purified by flash column chromatography

(gradient CH,Cl;/MeOH, 30 1 to 10 1) to give 20 mg (21% yield) of compound

87 as a viscous white oil
15 'HNMR (CD3;0D)6226-233(m,2H),321-324(m 1 H),365(t,J=88 Hz
H) 4 50-4 54 (m, 2 H), 4 67-4 70 (m, 1 H), 4 89-4 92 (m, 2 H), 7 24-7 34 (m, 2

H), 757 (d, J=8 0 Hz, 1 H), 7 63 (d, J=7 9 Hz, 1 H),
MS m/e 294 (MH")

sva

88

Iz

20

Compound 88 was prepared according to the same procedure described for

chloride 2 and was used immediately upon isolation



~HNW (CD30D) 8 1 57 (s, 9H, 749 (d, J =13 Hz, 1 H, 827 (d, J =1
3 H 1H, 25 M6 me 167 (MH) 04 February 2003 0 HN-N 56 ~N N-J 2

Oxo-i m dazopyri m di ne 58 was prepared according to the same 5 procedure
descri bed for conpound 53, except that cycl opropylam ne was replaced with 2
2 2-trifluoroethylamne The crude internediate was used in the coupling

reaction wthout further purification HZN HN ~CF3 57 Cl-~N N-J 10 ~H NMWR
(CD30D) S 4 30-4 36 (m 2 H), 8 46 (s, 1 HF/ M5 mie 2260¢m8Pyuasy CF3 58
~N N~ 15 2- Oxo-i m dazopyridine 113 was prepared according to the sane
procedure for the preparation of 36, \?t/ha cycl opropyl am ne was
replaced with 2 equival ents of 3-am n soxazol e, and the reaction

was carried out in MeOH at 100 C for 8({_{%urs in a seal ed pressure tube 20
QZN HN ~N, O 112 N 04 February 2003 74 CD30D) a088(s3H 471
(s1H 679 (dJ=62H1H 695 ( dJ= 1H 769 (dl H IR

(KBr cmi) 3323 3125 3097 1604 1581 |521 1499 1228 1179 M5B me 221 (lvlH),

5 Anal Cal cd for COMANA0R iun'$P2 O boe Mo EUH0Y Fas 43 %M 3 63 N
methanesulfonyl chloride (58 3 mL 0 75 mol) in CH,Cl; (05 L) triethylamine
5 (136 mL, 0 97 mol) was added dropwise under nitrogen The resulting mixture
was stirred at room temperature for 6 hours The mixture was filtered and the
filtrate was evaporated The residue was triturated with MeOH and filtered to
afford 74 9 g (64% yield) of compound 89 as a brown solid

10 'HNMR (CDCl;) 83 44 (s, 3 H), 5 11 (s, 2 H), 7 40-7 49 (m, 2 H) 7 76-7 82 (m
1 H), 785-791 (m, | H),
IR (KBr, cm ') 3027, 2920 1371, 1349 1177, 1144, 1059
MS m/e 245 (MH"),

Anal Calcd for CoHyCIN,0,S C,44 18, H,371,N, 11 45
15 Found C,4409 H 357,N,1149
N
Cry
N
0=S=0
I 90

A solution of potassium iodide (206 g, 1 24 mol) and compound 89 (74 8
20 g, 0414 mol) in acetone (1 L) was stirred at reflux under nitrogen for 4 hours
The solid was filtered and the filtrate was evaporated The crude product was
triturated in MeOH and filtered to give 83 g (60% yield) of compound 90 as a
solid

25 'HNMR (CDCl3) & 3 48 (s, 3 H), 4 97 (s, 2 H), 7 40-7 50 (m 2 H), 7 75-7 85 (m
2H),
IR (KBr, cm ') 3022, 2916, 1366, 1173, 1055, 966, 763, 745,
MS m/e 336 (MH"),



O H\-N ~N, O\ ~ 113 N 10 ~H NWR (CD30D) 8 2 50 (s, 3 H, 6 94 (s, 1 H 7 95
(dd J =06, 6 55 H 1 H 831 (s, 1 H, 832(d, J =55Hz, 1 H, IR
(1CBr, cm ~) 3546, 3463, 2679, 1744, 1720, 1596, 1474, 1457, 1193 1129 809
633, Ms me 217 (MH) 15 O ~N~N"CF3 114 N A m xture of compound 26 (400 ng,
2 28 mol) and BTPP (1 57 g, 5 02 mmol) in THF ( 10 nmL) was stirred for 20
m nutes after which 2,2,2 20 trifluoroethyl p-toluenesul fonate (605 ng, 2
40 mmol ) was added to the mixture The react gon m xt ure wed Febryarg @088 45 C
for 18 hours and then at 60 C for an addltl nal 24 hours The sol vent was

evaporated and the, r l.ut ed H2 tracted with Et OAc
The conbi ned or lc(?%%ﬁéég\?,@mgézé dri e\é& (}\7@“6 ﬁ/g%géjl I\gﬁdnevapor at ed
Purification by flash col um chggimt ogr aphsg 035H(EsOAC/SNMRCOH, 20 |) gave 295
ng (50%yield) of 114 as a white solid 75 04 February 2003 ~H NMR ( CDd 3)
S224(s3H 451(qgJ=86H 2 H) 524(sl H ~~3(dJ=11H 1H)
710 (dJ =55Hz, 1 H, 839 (s!| H 40 (d, J =5 ~Hz | H I1Z (KBr cm
~) 3026 1727 1605 1503, 1 169 | |56 Iw me 258 (MH) S O H\N-N'CF3
115 HCl N Conpound 114 (272 nmg, 1 06 et yNand concentrated HCL ( 12 nl) in
MeOH (20 nL) were refluxed for 72 hours The solvent was evaporated and the
10 residue was dried under vacuumto give 263 1(99% yi el d) of conpound
115 as the HO salt ~H NVR (DMSO-db) 8 4 93/ (q, =92H 2H, 761 (d, J

6 3 Hz, 1 H 854 (dJ =6 3 Hz, 1H),8N89(s 1 H, 15 M5 me 218 (MH)
OF HN-N~F N/ 116 Corrpound 288(1 2 g, 6 86 mol) and BTPP (3 21 g, 10 28

nmml) in 20 CHZA 2 were t oget her seal ed flask, and cooled to -78
C Chl or odi f | uor onet hd §g1 EP PERFFAREPInE g edgichisT SR BRS iR ed
into the sol uti ofbstrbed g@«l,?d il reie Ger@odskiasdeawasrgeesl d-mnd t he
tenperature was raised to C for 10 mnutes and then to roomtenperature

for 3 mnutes The reaction m xture Was diIuted with H20 and extracted with

CH2A 2 The 25 copbined extracts were dri evapor at ed To the
resi due was added S"™NMRIHEPCEshO fd8s (’f618 H%%*é)ré“i@]méﬁ h*ﬁélﬁiféﬂar(é» Vs

stirred at refl uxhero 6o \TE 7REAFHOM Y830 1R HR GRA, 1448 90k 1 o

Na2C03 The sol venh
H),770(d,J=12Hz, 1 H),
MS m/e 202 (MH"),
Anal Caled for C{H ;N3O C6566,H,551,N 2088
Found C,6594, H,557,N 2108
15
N
Oy
N HCI
92

o
N

Compound 92 was prepared according to the same procedure described for
compound 2
20
'HNMR (CDCl3) 83 02 (t,J =7 OHz, 2 H), 465 (t, J=7 0 Hz,2 H), 4 99 (s 2
H), 7 34-7 44 (m, 3 H), 7 79-7 82 (m, 1 H),
MS m/e 220 (MH"),
Anal Calcd for C;H,¢CIN; C,6009,H,465N,1913
25 Found C,6009,H,465 N,1911



76 04 February 2003 concentrated and the resulting aqueous sol ution was
extracted wwth CH-Cl ~ T he conbi ned extracts were dried over NtgSO s and
evaporated Purification by flash colum chromat ography (gradient straight
EtOAc to Et OAc/ MeOH. ~ 1 ) gave 398 ng (31%yield) of 116 ~H NWVR (CDC13) 8
714 (dd J =57, 74 H, 1 H, 736 (t J=587H1H 762 (dJ=738H
| H, 821 (d, J =53 H 1H, 940 (bs, 1 H, MSme VH+

Compound 119 was prepared using the sane procedure descé‘?%@g"{%’; Zbﬁé
preparation of 36 except that cycl opropyl aff! ne was replaced with 2

equi val ents of cycl opentylam ne, and the reaction was carried out in a

seal ed pressure tube at 120 C for 2 hours OZN NH 15 ~ ~ 117 N ~H NWR
(CDC13) b 1 62-1 69 (mMm2 H), 1 70-17 ,179185(m2|—|)2102
16 (m 2 H, 39-40. (m 1H), 67&@63/\@}‘\‘\60 Hz, 1 H, 8 23 (bs 1 H) 8
27 (d, J =6 2 H, 1 H, 921 (s, 1 = I\/Bn1e28(M-|+) HZN NH 118 N ~H
NVR (CDC13) 8 1 48-153 (m 2 H), 161-164(m 2H, 169-174 (m 2 H),
25 2 00-2 06 (m 2 H, 312 (bs, 2 H, 3 7383(m 1H),422(bd,J:4
5Hz, 1 H, 6 47 (d, J =54 Hz, 1 H, 7 5( 7 92 (d, J 5 4 Hz,

1 )
1 H, 04 February 2003 77 Ms e 178° ) O H¢-N 119 N 5 ~H NVR
(DVMBO-db) 8 1 61-1 68 (m2 H 1 85-195 M4 H 1 97-2 02 (m2 H 4 11 (bs,
1 H, 467-474 (m1H 720 (dJ =53 , 1 H, 816 (d, J =54 H 1 H),
8 19 (s) I H M5 me 204 (MH) 10 Conpound 122 was prepared using the sane
procedure described for the preparation of 36, except that cyclopropyl am ne

was replaced with 2 UI val cl obutyl am.ne _and th was
carried out in a seal (ﬁn f’lg(gg%wgs? %% A?“‘i”ﬂ%‘ 80 Hik SR Ppes lﬁ%r}
(CDC13) 8 1 89- ko&ﬁ)o(uiﬂl&cbbt,thﬁ 4BveoBAyrofitril2 W replic&Dwizh E@y(m 2 H 4 06-4

13 (m 1 H), - 8 23 (s, 1 8 27 (d, J=56 Hz, 1 H),
9, 2(1 (s, If)l—l), 36%8"%&%‘%94 ( MH+) HN( NH2 NH)121 ( K

'HNMR (CDCl3) 8 1 24 (t, ] =7 0 Hz, 3 H), 2 15-2 22 (m, 2 H), 2 38-2 42 (m, 2
H),4 12 (q,J =71 Hz, 2 H), 4 29-4 34 (m, 2 H), 4 96 (s, 2 H), 7 22-7 30 (m, 2
10 H),738-743 (m, 1 H), 7 66-7 70 (m, 1 H),

MS m/e 250 (MH")
N
(L
N
0
O> 94
15 Compound 94 was prepared according to the same procedure described for

chloride 2 and was used immediately upon isolation

e

95



04 February 2003 ~8 ~H NV\R (DMBO-db) 8 1 70-1 79 (m? H) 1 83-1 91 (m2 H)
~32250(m2H 38391 (m1H 459 (s2H 549 (dJ=62 H 1 H 6 22
(d, J =53 Hz. 1 H 75 (dJ=52H 1H, 763 (s1H, MSmel64 (MH) 5
HN~N 122 N ~H NVR (CD30D) 8 1 92-2 04 (m2 H), 2 43-2 49 (m 2 H), 2 88-2
97 (m2 H, 4 93-498 (m 1 H, 783 (d, J=66 H, 1 H), 8 41-8 43 (m 2
H 10 M5S me 190 (MH#) 02N HN / \ ~ 1z3 N~ O To a solu
4-chloro-3-nitropyridine (4 9 g, 30 80 mmol 0and |-(3 1éh%bruary2003

am nopropyl)-2-pyrrolidinone (4 4 g, 30 80 mmol) in CH3CN (50 nL) was added
KZC03 (4 25 g, 30 8 nriinpand 9§ hes picrared accomsngst ithersenie porced@irbidescsbed for

Addi tional 1-(3- Vil s added
and the m xture M/%gg%gte{lc??élégepéhg46 ougg?% ﬁrrl%om ﬁg)lacera tire Qf'ﬁe\ﬁ?n xture
was filtered and fomemmincated to give 8 0 g (98% i eI d) of the conpound 123
as an orange oil 20 ~HNWR (CDC3) 8 1 89-1 99 (m 2 H), 202-2 15 (m 2
H, 23 (t, J =805 H, 2 H, 336-347 (m 6H, 670 (d, J =62 Hz, 1
H, 8 28 (d, J= Bmmmmobd)ﬁ)wssilﬁ(ﬁov(m,lés H)90(191 20n(s32¢ H75M5 nme
264 (MH) 25 79 04 Febr uarg 2003 0 HN~ \N "~~N~ |' N 124 A m xture of
123 (2 0 g, 7 6 nit®dIdHAAG! 189600 Hadl fd}n‘*érh (bértﬁo%H%Zléf@ ) (4 h=Etioe (B0 )
was hydrogenat ed I= I reS frid ne, a to give
16 g (90%yield) ﬁ%fsﬁéﬁqulgﬁlﬁrzleﬁgzqggg é{c ‘;@H? ﬁg@oz:é (Palas@glhgzs%)ﬁged in
CH-C12 (40 nlL), t7éet’éf (wi2hl)carbonyl diimidazole ( 1 22 ng, 7 5 nmol) and
stirred for 12 hOH{SS'B@ZZE??m* enperature The sol vent was evaporated and the
resi due was subjected to sh col um chromat ography (gradi ent 3%

MeOH CHzCl z t ©0 10% MeOH/ CHzCO 2) to give 1 09 g (62% yield ) of compound 10
124 as an orange gum'H NWVR (CDCl 3) b -2 05 (m4H, 239 (t, J =729
Hz, 2 H 3 37-3 43 (m4 FD,SQO(t,Jz?Zé:ﬂEﬂ*WE' (dyd=54Hz, 1
H),829(d,J=54Hz, | H) 8 37 (s, 1 H), N

96

Compound 96 was prepared according to the same procedure described for

chloride 2 and was used immediately upon isolation

e
.

CF,y

15

Compound 97 was prepared according to the same procedure described
for compound 1 except that 4-bromobutyronitrile was replaced with 1-bromo-
20 4,4 4-trifluorobutane

'"H NMR (DMSO-dg) & 1 99-2 05 (m, 2 H), 2 34-2 40 (m, 2 H), 4 35-4 38 (m, 2
H),4 73 (s,2 H), 720 (t, J=72 Hz, | H), 726 (t, J = 74 Hz, | H), 7 60-7 63 (m,
1 H), 796 (s, 1 H),

25  MS m/e 258 (MH")



15 Msme 260 (MH) O ~N-N\ | NO2 N~ ~ 125 A m xture of 28A ( 1 00 g, 5
71 mmol ), o-tluoronitrobenzene (0 88 g 6 28 20 mml) and CszZC03 (5 58 g, 17
1 nmol) in DMF was stirred at roomtenperature for 12 hours The reaction

m xture was diluted with Et CAc and washed with water and brine, dried over
MySCa, and concentrated Purification by flash chromat ography (gradient,
CHzC12/ hexane, 40 1 to 20 1) gave 1 10 g (65%yield) of JAZFgeaS a yell ow
foam25 '"H NWR (CDC13) S 2 28-2 32 (m3 H), 5 45-5 49 (19 ti“i}'?rw @37 o5
(m1H 7 11-7 15 (m 1 H, 7 62-7 68 (m ZXH, 7 80-7 84 (m 1H, 8 14-8
22 (m 2 H), 80 04 February 2003 Ms mle 297 (M) O~ .=vVv J~.N.:~~ ) HN
": ON\ %126 5 Conpound 12G was pr red from conpound 12S according to

t he sane procedure described for co@@‘%SC#H MWWVR (DVBSO-db) 8 7 06-7 09
(m1H, 733-734 (m 1 H, 7 757 (mMN¥1 H, 7 85-787 (m 1H, 7 94-7
98 (m 1 H, 804-8 S (m1 H, 8 21-8 23"(m 1 10 H, Ms me 257 (MH) 111
Preparation of R -LGs: 15 HO % Br 127 Conpound 127 was prepared accordi ng
to the procedure described by A _ Yebga et akrjn B&r J Med Chem, 1995, 30,
769-777 20 si-o Br 128 Conpound 128 was prepared according to the procedure
described by 1 C Heslin and CJ Mbody in J Chem Soc Perkins Trans |, 1988,

6, 1417-1423 25 HO BrC3#Bound®8 vid plephiet aEdordROB the same procedure described for

chloride 2 and was used immediately upon isolation

Crpe

o”s“o 99

Compound 99 was prepared according to the same procedure described for
compound 1 except that 4-bromobutyronitrile was replaced with 4-

10 methylsulfonylbenzy! bromide

'H NMR (DMSO-dg) 8 3 16 (5,3 H), 4 75 (d, J = 5 6 Hz, 2 H), 5 70 (s, 2 H), 5 73
575(m [ H),717-721 (m 2 H),736-738 (m | H),742(d, J =82 Hz 2 H)
764-7 65 (m, | H), 787 (d J=82 Hz, 1 H),

15 MS m/e 316 (MH")

Compound 100 was prepared according to the same procedure described for

20  chloride 2 and was used immediately upon isolation



Compound 129 was prepared according to the sanme procedure described for
conmpound 127 ~H NWR (CDC13) a | 22 (s 6 H 1 57-1 60 (m2 H), 1 92-1 98 (m
3 H 342 (t 5J=67Hz,2H) 0 130 /'~'~ Br To neat 2,6-lutidine (I 1 42 g,

| 06 60 mmol ) cooled with an ice bath to 0 1 0 C was added
t-butyldinmethylsilyltrifluoromethane sulfonate ( 16 91 g, 63 96 muvl ) After
30 mnutes, a solution of conpound 129 (7 72 g, 42 64 n’m)lll_ in CHzClZ ( 15
m.) was added The resulting brown reaction gp xture was M Fekrgant 200 for 2
5 hours The reaction m xture was poured onto ice (50 nL) and saturated
aqueous sodi um bi carbonate solution (50 snd extracted with CHzO 2 The
15 conbi ned organic extracts were dri ed@ \>|\7650|4 and evaporated The crude
cHro

brown oil was purified by flash col um t ography (pentane Et20) 15 1)

to give conpound 130 as a colorless oil MR (CDC13) b 0 07 (s, 6 H, O
85 (s 9H, 121 (s. 6H, 152155 (nf 2]H 20
1 93-199(m 2H), 342(t, J=67Hz, 2H) Br' ~~ 1 Conp@lind 131 was prepared

according to the procedure described by O 25 Kulinkovich et al in
Tetrahedron Letters, 1996, 3 7, 1095- | 096 To a solution of
et hyl - 4- br onobut yr at eCém€unda 0¢ wa8 BreBaredriabidinigro Bie2@mé pBdeddry dwasbaidded

titanium (1V) isqgpropoxide (2 3 8 39 mmol.). Et hyl magnesi.um bronmide (3 0
Min EtzO, 58 7 r,co'%?%"“%gl ‘?(?‘ﬁﬁqt%hi\%gsbr é‘&'r?%gr‘tl%ga eRlP?FIrBeW‘Q] Wy via

addi tion funngl auebbglyndromides mai ntaining the tenperature between 10-20 C
The 30 reaction m xture was stirred for 6 hours at roomtenperature and
t hen poured 04 February 2003 82 slowly nmto chilled 10% aqueous HZSO, (300

m) and stirred THRNMRYBMSOMHS 4SRRGIAHET 58Rd 2tine7 a99aQus, hayes 2yasof urt her
extracted with Et20 Th}e( corrbi{)leds.%gganig eax?r ac}tﬂg wer e(g'c.iri eg“ovegr,\@ﬁ/gSOa and

evapor at ed The cfmdeHoi?38xA40 purli H) 96X tmadi)col unm chr omat ogr aphy

(gradi ent, hexan ~ 011) to5give 10 3g (67% vyield) of
conmpound 131 as g/f%/@ﬁ%g6?(gﬁ%~H NVR (CDC13) 8 0 42 0 48 (m 2 H 0 69-0 76
(m 2H I 6301 70 (m2 H 0CS-2 14 (m2 H, 3 45-3 50 (m 2 H 10 -Si--~
Br~ O 132 Conpound 132 was prepared frIm chprrpound 131 according to the sane

procedure described for conmpound 130 @ sed | diately for coupling
upon isol ation 15 \A:?s/“ ed hLeme

102

Compound 102 was prepared according to the same procedure described for

chloride 2 and was used immediately upon isolation

N
Lo

N
F;,C/C(‘ 103

Compound 103 was prepared according to the same procedure as

15

compound 1 except that 4-bromobutyronitrile was replaced with 4-

20 trifluoromethylbenzy!l bromide

'H NMR (DMSO-ds) 5 4 74 (s, 2 H), 5 68 (s, 2 H), 7 11-7 20 (m, 2 H), 7 35-7 39
(m, 2 H), 7 62-7 64 (m, 1 H), 7 64-7 72 (m, 2 H),



Br ~ 133 OH Conpound 133 was prepared according to the sane procedure
descri bed 20 for conpound 131 using ethyl 3-bronopropionate

~HNVR( CDC13) 8051(t, J=6l Hz 2H), 076(t,J=62Hz 2H), 207 (t J=

73Hz, 2H), 357(t,J=73Hz,2H) Br 0 ~Si ~ 134 25 Conpound 134 was prepared from
conpound 133 according to the sane procedure described for conpound 130

83 04 February 2003 ~HNNR(CDCI3)8010(5,6%0,050(t,J:63FE0%EDb074§tqé:63kh 2
H 085(s 9H) 203(t J=80Hz 2H), 356 (t J=80Hz %H) " oH F~50458bRigey RODG) it i on
of 4-(trifluoronethylthio) benzoic acid (5 8 g, 22 50 mmol ) and
triethylamne (2 / ) in THF (50 nmL.) was cooled to O C and to
the solution masrggg%%géiﬁgvﬂgﬁlorofornate (2 53 g, 23 40 mmol) The m xture
10 was filtered and the added dropwi se to a cool ed sol ution of sodi um

borohydride (3 54 g, 93 38 nmol) in a mxtyre of HZO and THF (1 1 ratio, 50
m.) The reaction mxture was stirred f P hourg. kegpi ng the tenperature
below 15 C and then for 18 hours at roegteyperature ' The reacti on was

guenched with 1IN HC1 and the organic | ayer s separated The aqueous | ayer
was extracted with EtzO 15 and all org@ni¢ | ayers were conbined, dried over

Na2S04, and evaporated The resul ting. d was Y4ssol ved in Et OAc and was
washed with saturated agqueous NaHCO3 The organic | ayer was dried over
Na2S04 and evaporated to give 3 53 g (75%vyield) of conpound 135 as a white

solid 20 ~H NMR (DVSO-db) b / (d, J =5 7 Hz 538 (t, J.=.5 7 Hz,
%0 7728 (a Torsn. gl Bl sipesred adeshu vo g thps Rodubdaesiriga, £, F.
of conpound 135 (f3r &dmgpund 64 8dd wanlsgd iniyetingle nppeisotiske (30% 19 05 g, |68
10 mmol ) and glacial acetic acid (40 nL) was stirred at 80 C 04 February

2003
NH
O 5
<%:J 105
N

10 Compound 105 was prepared according to the same procedure described
for compound 16 using 1-(3-aminopropyl)-2-pyrrolidinone instead of 3-

(methylthio)propylamine

'"H NMR (CDCl3) 3 1 93 (m 2 H), 2 02-2 07 (m, 2 H), 239 (t, J =8 05 Hz 2 H)
15 332-336(m,2H),336-345(m,4H), 664 (t,J=70Hz, 1 H) 683(d,J=87
Hz, 1 H),742(t, J=8 7Hz, 1 H), 8 07 (bs, | H), 8 16 (d,J =7 0 Hz, 1 H)
MS m/e 263 (MH"),
Anal Calcd for C;3H;sN;0500 24 H20  C, 5834 H, 658, N, 1570
Found C,5805,H,620,N, 1141

NH

-

20



84 foe several mnutes and then at 50 C for 48 hours The sol ution was
poured into H20 and extracted with Et~O The conbi ned extracts were washed
wi t h aqueous 10% NaHCO03, dried over Na2S02, and evaporated to give 3 6 g
(89% vyield) of conmpound 136 as a white solid '"H NVR (DMSO-db) S 4 70 (d, J
=71Hz, 2H, 56l (bs, 1 H, 778 (dJ =7 2 Hz,2H),b810(d J=72Hz, 2H) Br
O-~S F~ ~O0 137 F F 10 A solution of alcohol 136 (2 0 g, ‘P 6 2b98|n EtzO
(50 m.) was cooled to -5 Cwith an ice/salt Q@th To th|% 58 s added
phosphorous tribronide and the resulting mxture was stirred at -5 C for 5
hours and then at roo r ur e was
poured into ice maternghﬁggﬁmq?g sh%gm%g gﬁgéé Jgﬁg% %gélgpo %ﬂﬁfzo The
conbi ned organic Hayebei&ecmnmmsmeﬁ wi th saturated aqueous NaHCO3,
saturated agqueous NaCl, dried over Na2S04, and evaporated to give 1 45 g
(56% vyield) of 137 as a clear oi

~HNVR( DVSO- d6) 84871(19@41\21#)(@5@136 8.1 83858 %(n? D)8 1504, 033/ i), 201 &, 1) 8 0Viz 2

Preparation of Exanples of Formula |: Unless a specific procedure is

descri bed, Exafpl é@ 11666 2f & Her & plr 233-343 ééc‘bﬁéilér@ @ 65 the GeAdPad Jooupl i ng
procedures descri badpglpwgs 78 441 Eebypan 2998 (Hpfseneral Coupl i ng Procedure
of 2-Chl oronet hyl - ben2|g?hazogés (1 #ﬁ J 2- %ﬁo fﬁ?dazopyrldlnes or

2- Oxo- i i dazopyri M¥ive33(VMEdhene |-A Exanpl es 1-3, 8-12, 14-i6, 23-46,

65, 69-70, 72, 90, 94, 102, 104, 111 5 113, 120, 122, 126, 128-131,

135-L36, 140-151, 156- 157, 154-155, 157 and 160 163, and 166 were prepared

according to the follow ng procedure To #ution of Il and
2- 0x0-i m dazopyri di ne or 2-0x0 inidazod{i@ifd?ﬁé\le equi val ent of each) in
THF or CHzZCIZ or DWF is added 3-4 10 equrval®nts of BTPP or Cs2C03 The

m xture is stirred at 0 C or roomtenperaturg for 1-16 hours The solvent is
evaporated, and the residue is diluted wth \water and extracted with Et OAc
The crude product is then purified by ch ogr ggpy on silica gel or by
reverse phase preparative HPLC 15 Cener ocedure of Reacting la with
RZ-LG in Schene |-B Exanples 5-7, 18, 100y and 138 were prepared accordi ng
to the foll owigg procedure

Compound 107 was prepared according to the same procedure described

for compound 14

'H NMR (DMSO-dg) & 1 87-1 92 (m, 2 H), 1 95-2 00 (m, 2 H), 221 (t J=80
15 Hz 2H),325-334(m,4H) 426(t J=76Hz 2H),472(s 2H) 565 (bs, 2

H),

MS m/e 273 (MH")

N
e
N

20
Compound 108 was prepared according to the same procedure described for

chloride 2 and was used immediately upon isolation



20 To a solution of la and 1 5-3 equivalents of BTPP, CszZC03, or BEMP on
pol ystyrene resin in THF or DMF is slowy added RZ-LG at room tenperature
When the reaction is conpleted, the solvent is evaporated or resin is
filtered and filtrate is evaporated The residue is purified by dissolving
in EtOAc or CHzClz and washing with water followed by flash chromat ography,
or by trituration of the solid 25 collected fromthe re@ﬂ:l Bn m@@bvents
such as MeOH or by reverse phase preparative HPLC Gener BPBLY

Reacting Vwith R -LGin Schene |-C 30 Exanp es 48, 67-68, 76) 78, 80, 82,
84, 88, 124, and 152-153 were prepared according to the foll ow ng procedure
04 February 2003 86 To a m xture of V a d 1 5-3 equival ents of sodium
hydri de or BEMP on 5 10 Exanple 1 O N~ N ~N N 15 pol ystryrene resin
in THF, DVF or CH3CN is added R -LG T e/:[;a%t/mg is stirred at tenperatures
ranging fromO Cto 80 C for 30 m nutes- rs In exanpl es where BEMP
on poylstyrene resin is utilized the resi nHl s fidoggered The filtrate is
evaporated and the residue is purified by flash colum chromat ography on
silica or reverse phase preperative HPLC In exanpl es where sodi um hydri de
is used as base, the P\exﬂﬁdtdré)ﬂfm mtauﬁﬁ)tblaerdi(ll@nzeg 88 I7'mivval) @nd glgxsdlicaeided Wit h
Et CAc or CHzd 2, and purified by Flash colum c romatoqraphy on silica or

reverse phase pré?)é? §t¥2\§é6WE@)lﬂ—PNW1((MQ) werestped 819§ “crfppl4poursy 29 (s,

3 H, 250 (tg ‘]The?ealn&“x'izmn@urmaélg&(lédm%d?xga@b%ﬁ'@@?ﬁﬁﬁé@xtﬂ-momum
H), 548(s, 3H), 706(dd J=52 H) (d, J =7 4

Hz, 1 H), 7 94 (Wddrogide @ darkbrown seljd wa c@Seqtemby fltratiqn, prastedwigthOl am) IR
(KBr, cm~) 3423, 2 1403, 1336, 1247 1152
20 790, 766, 743 drﬁ%gﬁ%ﬁ‘vg%?%%ﬁy‘&@ﬁgﬁ”@ oflf‘ﬂ"r5 Cz, HoN6O Found C, 6773,

H, 541, N, 2257 C, 6735 H, 535, N, 2241 ~HY~ b ale SY~ "(HI 9 88 8
bé,“L' B 2o B ol g ) s B, e 4153 2008, o

* ZHZL=f " a) OLo( H, TF%HZLI (57 39)80S { BEZHB=f ~)OSb "(HZ "ZHZ L = f "~
ogz (HZ ~) 1228127 (H6 'S) 8 1 g (400 ZIY~I1~l H S1 NNNON

N ~—~
N
N\>/\OH

110
0

YO

Compound 110 was prepared according to the same procedure described

15 for compound 24 except that the base employed was cesium carbonate

'H NMR (CDCl3) 8 1 67-1 73 (m, 2 H), | 89-1 96 (m, 2 H), 202 (s 3 H) 259 (s,
3 H), 4 05-4 10 (m, 2 H), 427 (t, J =7 5 Hz, 2 H), 4 89 (s, 2 H), 7 01-7 03 (m, |
H), 7 12-7 15 (m, 2 H),

20 MS m/e 277 (MH")



NOO a[dmx~ O (~HY-I) L alWSYvl “68L “b9ll 08zl “19bl “bLbl | ZzOLI

“bbzz “bzb (, ~~iff?2IMNI "(HI "ZH8 b=f "P) 01 8 (HZ ~) 98 L-1 S L (H
"~) Lb L-b L (HH ~)SOL-10L (HZ S)ZbS (HZ zZHSL=f ~)LSb (H "~)SO 10 (H Z ZH zZ
L=t 1)1 SZ (HzZ~) 2Z212Z90Z(Hb Wi Z21- 11 S (EI~Q) Z YvlII~I
H SNN/\, NNN~~~NOz a[dmx~ 00Z ~~naga~ ~0 L8 04 February 2003
88 Exanple 4 ON Il ~~N~NH ~N N N 5 The t-bugoxycarbonyl| ?__r up of anple 4
was renoved by treating with aqueous 1 N NaOH sol ution 04 iFeryany cedur e

described for the preparation of intermedi ate conpound 43 HNI\/R(CDBOD) b

2 05-2 11 (m 2 H, 263 (t, J =174 ,gH))441(tJ 7 510 Hz, 2 H),
539 (s, 2 H, 7 16-7 19 (m 1 H), 724\»'_;}(\ 2»-|E,D|’ (d

1H),761(d,J:80Hz 1 H, 81 =N = H),8

11 34 (s, 1 H, M5 me 333 (MH#) 15 ExarrpIH:S ON~N~NCN N W

2 4

(

N
&3

A”
(7))

(DMBO-db) 8 2 14-2 17 (m 2 H), 2 65 (t, J= 7 4 Hz, 2 H), 4
75Hz, 2H) 552(3,2I—|),718(t,J:80Hz, 1 H) 728( J =80Hz, 1 H), 751
H), 755(d, J=80Hz, 1 H), 764(d, J=82Hz, §47 (d J =5 3 H,

1 H, IR (KBr, cm~) 3436, 2987, 2263 01608 1384, 1125 748,

Compound 111 was prepared according to the same procedure described
for chloride 2 and was used immediately upon isolation
5 MSm/e295 (MH")

N

l -
O

To a solution of 2-hydroxymethylbenzimidazole (5 92 g, 40 0 mmol) and
10 imidazole (6 81 g, 100 0 mmol) in THF (100 mL) was added -butyldimethylsilyl

chloride (12 65 g, 84 0 mmol) in several portions The resulting mixture was

138

stirred at room temperature for 2 hours and filtered The filtrate was diluted with

EtOAc and washed with H,O and brine The organic layer was dried over MgSQO4

and evaporated The residue was recrystallized from hexanes/EtOAc to give 8 50
15 g (81%) of compound 138 as white needles

'H NMR (CDCl3) 8 0 15-0 16 (m, 6 H), 0 95-0 97 (m, 9 H), 5 02-5 03 (m. 2 H),
7 24-7 27 (m, 2 H), 7 59 (bs, 2 H),
MS m/e 263 (MH")

20

@;AN

Cl



M5 me 3 S8 (MH), 04 February 2003 ,g9 Anal Calcd for G ~, H, ;;~1~00
6EtO,ac C, 6? 65 H, -1 87 N ?3 90 Found C, 62 33, H4 76, N, 24 14 Exanpte
6 SOO~NII n~N~NO-v 'NWNN-~HNWR (CD30D) S153(d, J =638
Hz, 6 H), 2 27-2 32 (m 2 H, 265 (t J =7 2 Hz, 2H), 408- 412(mIH) 457(t
J=75Hz, 2H), 568(s 2H), 730 (t J= 10 73Hz, 1 H), 739(t, J=72Hz,

H), 756(d, J=80Hz 1 H), 767(d,J=82 Hz, | H), 7 88 (d, J = 8 6l
(d, J =63 Hz, | H, 894 (s, 1 H, IR (KBr, cm=~) 342@45@&%/22339?
2075, 2008, 1752, 1623, 1509, 1369, 1180, 738 HRMB mfe 439 1552 (I ~i H+) 15
Exanple 7 O N~\N-N | W~N CN\ N N ~H NVR (DMBO-d6) 8 2 11-2 12 (m 2 H), 2
63 (t, J =7 4 Hz, 2 H, 4472 (t, J =20

74Hz, 2H), 5 8(s 2H) , 556(0mpRrd 1B3P8as prepaBHRccotdipg othe famelpraerdrte, descriied 7 35

Eg: j f 8 2 HZ) ]tgrgzogip%(\j?g’gg exéz%t(tﬁzt ok carg% t?eox(/% rusdd ml_f)gadl?lg%)ziwé\ H)0m7~)86
3424, 2953, 2250>hv@12<2€965the711$¢ 1609, |503 825, 744, N5 me 448 (i4iHt),

90 04 February 2003 5 Anal Calcd for CZ6HZ~N~-Q0 25H20 Found C 69 09 H, 4 79
N21 69 C, 69 00,0, H4 81 N, 21 77 Exanple 8 O NNN-N | ~ O ~N

S 'HNMR(CDCl;)3013014(m 6H), 091 092 (m 9H) 235-237 (m 2 H)
358(tJ=60Hz 2H) 450(t J=70Hz 2H),501 (s 2H) 726-732(m 2
H),744(d J=80Hz 1 H) 777(d J=100Hz 1 H),

MS m/e 339 (MH")

@a;w

S

10 { 140

Compound 140 was prepared through the coupling of compound 139 and
cyclopropylsulfide according to the same procedure described for compound 74
except using cesium carbonate instead of sodium hydride as the base The

15  cyclopropylsulfide was prepared according to a literature procedure by E Block,
A Schwan, and D Dixon in Journal of the American Chemical Society, 1992,
114,3492-3499

'H NMR (CDCl3) 8 0 12-0 13 (m, 6 H), 0 54-0 56 (m, 2 H), 0 84-0 86 (m, 2 H),
20 090-091 (m, 9 H), 1 87-1 92 (m, 1 H),220-225(m, 2 H), 262 (t,J =70 Hz 2

H), 443 (t,J=74Hz, 2 H), 500 (s, 2 H), 726-732(m,2 H), 744 (d J=80

Hz, 1 H),777(d, =100 Hz, 1 H),

MS m/e 377 (MH")



OS~ NN 10 15 'H NVR (DMBO-d6) 8 2 10-2 13 (m 2 H), 2 64 (t, J =7 4 Hz, 2
H, 3 20 (s, 3 H 443(t J=74Hz, 2H), 530(s, 2H), 551 (s, 2H) 719(t,J=80Hz 1

H), 727 (t,J=72Hz, 1 H), 735(d, J=52Hz, 1 H), 755(d, J=80Hz, 1 H), 762-765 (m 3
H, 793 (d, J =83 Hz, 2 H, 824 (d, J =52Hz, 1 H, 843 (s, 1 H, IR
(KBr, cm) 3424, 2246 1707, 1614) 1501, 1407, 1306, 1148, M5 mle 501 (M),
Anal Cal cd for C26HzaNbOB8S Found C, 6238, H, 483, N, 1678 C 6231 H, 473 N,
1675 Example 9 OF Il | N-N~-N 1 O ~N OSw Nsil 20 ' H NVR (HEvEebrggyy 8003 11- 2
14 (m 2 H, 265 (t, J =7 4 Hz, 2 H, 321 (s, 3H),

444(t, J=T4Hz, 2H), 530(s, 2H), 551 (s,2H), 716(m| H),736 (d J=52 Hz, 1 H), 7 40
(q,J:24,97Hz,1H),763768 w_8?94(dJ 84 H 2 H), 8
25 (d, J 52 Hz, 1 H, 8 44 (s, 91 04 bruary 2003 IR (KBr, cm
~) 3423 2926 2248 1707 1613 1602 114 e 519 (MH), Anal Calcd for
C~bH~3FN~03S C) 60 22 H, 4 47 N 16 20 Fouid C 60 06, H, 4 69 N 16 21 5
Exanple 10 O F ~ N~N~N ~NON|0 N10 1‘5 o HNI\/R(DIVISOdb) b 2 09-2 13
(m 2H, 264 (t, J =74 H,

443(t, J=74Hz, 2H) , 526(s, 2H), 550(s 2H) 3 717(ml 1734-740 (m 2 H), 7 51
(d, J =83 H, 2 H, 764767 (m 1H, 796-797 (m2H, 823 (d, J =5
2 Hz, 1 H, 8 39 (s, 1 H, IR (KB cm ~) 3432, 2954, 2245, 1719, 1698,

1499, 1284, 1139, NB«anﬁfpoﬂﬁc?lﬂ\/wa‘s)prep%%'fr&%&ﬂpJ&B 156 b} ERRNACE Jzound

described for compound 18

=

'HNMR (CDCl3) 8 0 13-0 14 (m, 6 H), 091-0 92 (m 9 H), 1 01-1 03 (m 2 H)
123124 (m,2H),231-234(m 1 H) 248-252(m,2H),307(t,J=72Hz?2
H) 451(t J=71Hz 2H),500(s.2H),726-732(m,2H),744(d,J=80
Hz, 1 H), 777(d,J=100Hz, 1 H),

10 MS m/e 409 (MH")

Sa
« 0 142

To solution of compound 141 (27 mg, 0 07 mmol) in THF (0 5 ml) was
15 added TBAF (1 M THF solution, 0 13 mL 0 [3 mmol) at 0 °C and the mixture
was stirred for 10 minutes The solvent was evaporated and the residue was
passed through a short plug of silica (CH,Cl,/MeOH, 10 1) to give crude

compound 142 which was used immediately upon isolation

N
\7/\C|
N
HC!
O\\

N

Sa
@ ° a3
20



C, 65 06, H 465 N 16 85 C, 65 25 H, 4 65, N, 16 87 Exanple 11 OF |1 |
N-N-N ~N1 / .00 S~ N O~SO 1H NVR (DMSO-db) 8 2 17-2 23 (m 2 H), 3 02
(s, 3 H, 320 (s, 3H, 326 (t, J = 80Hz, 2H), 451
(t,J=77Hz, 2H), 529(s, 2H) , 550(’s, 2H), 716(dt,J= 5 10 92 04 February 2003 24
92Hz 1 H) 736(d J=49Hz 1 H) 740(dd J=24 95Hz 1 H) 763(d
J=82Hz, 2H), 768(dd, J=49, 89Hz, 1H), 793(d J=83Hz 2H), 825 (d_J =.5 2 H, 8
43 (s 1 H IR (KBr cm 0 3442 2925 2360 1712 %I 4 100 149% FPE@@W%P&& 530
M5 me 572 (M) Anal Calcd for Cz6Hz6FN5(O6Sz Found C, 54 62 H4 ~8, N, 12
25 C 54 48 H, 4 69 N 18ompoyndld3vas prepesed aqqardung tofhienams piqsedije fparripadpc13) 8
0 98 (s 3 H. 0 95 cbpytda ark ddedirid@udy fhon il 73 (M1 H), 2 25
(m 2 H, 520 (s, 1 H, 541 (

(s, 3 H, 4 28-4 33 (m s, 3H, 702(d, J =5
1hz, 1H, 727-731 (m 3H, 777-73%0 (m 1H, 831 (d, J =51 H, 1

873 (s, 1 VB : e~ 1712, 1603, |494,
:_?398, 133((),S 116|7_? "1138,ﬂ%’fg’?&%%%?'l@%ﬁypg%%gk 0 Found

C, 7038, H, 671, N; 18 bmidazepyyimidiges:

Compounds 26-58 and 112-126 are intermediates prepared according to

the procedures depicted in Scheme [II

o)
HNJLNL
=\ 26
\,_7

10 N
3,4-Diaminopyridine (30 g, 274 9 mmol), ethyl acetoacetate (53 66 g, 412
mmol) and DBU (1 mL) were stirred at reflux in xylene (300 mL) under a Dean-
Stark trap After stirring for 3 5 hours, the solvent was evaporated and the
15  residue was purified by flash chromatography (EtOAc, EtOAc MeOH =10 1) to
give a solid which was recrystallized from CH,Cl/EtOAc to afford 26 (2145 g
45% yield) as white crystals

'HNMR (CDCl3) §2 19 (s,3 H), 522 (s, 1 H), 546 (s, 1 H), 719(d, J = 5 4 Hz,
20 1H),820(d,J=54Hz 1H),823 (s, | H),
MS m/e 176 (MH")

- 27
\
\—7
25 Compound 26 (1 0 g, 5 71 mmol) in the presence of 10 % palladium on

carbon (0 | g) in MeOH (10 mL) was hydrogenated in a Parr shaker at 40 psi for



C, 70 24 H6 67, N, 18 71 0 N\N~Ni ~N CI N 25 04 February 2003 93 To a
solution of 4-chloro-1-nethyl-1 3-di hydro-im dazo[4,S c]pyridin-2 one
(Salor of Aldrich Chemical 100 ng O SS mol) in DVF (10 nL) was added
sodi um hydri de (26 ng, 60% di spersion in mneral oil) at roomtenperature
After stirring for 30 mn a neutral formof conmpound 4 ( 1 SS ng 0 654
nmmol) 5 was added The resulting m xture was stirred overnight and
evaporated The residue was diluted with wategyand extragaé%a%?w #%0 The
conbi ned extracts were dried over MySO04 and evaporated The resi due was
purified by flashvmwn‘ﬁ&quramhwammdemtmtrﬁm%dmemﬁ%%%ba bedd 020 1
to 10 1 ) to give the Exanple 13 (78 ny, 38%yield) 10 ~H (pCDCI3) 8 |
07 (d, J = 6 3 Hz,8"§ cenpoynds2i_ap agighife rﬁ)llé , 352 (s 3 H),
427(t,J=77Hz, 2H), S64(s, 2H), 698(d, J=53Hz, 1H) 718- 730(m2 H, 735(d, J =17
5 Hz, 1 H), 766(d J =7 4 Hz, 1H),813(dJ S3H 1H), IR(KBr,
cm ~) 3449, 2954, 'HA@SR (CHL3y) 6]18@6(;1 NS08, Hz1441), 4 72836 (M7BH) 6198 h+ é 8384

(M), Anal Cal_cd CINg 9 50, H 6 04 N 17 3S Found
C, S9 46, H, S°47, N‘W@iﬁﬁl%“ii@bwé?@#ﬂmv N ~ H NMR (CDC13) 8
107 (d, J =6 1 Hasnfe ths (MHT8-1 84 (m 3 H), 4 42 (bt, J =8 0 Hz, 2 H),

S21 (s, 2H S77 (s, 2 H, 7 14:(d, J =62 Hz, 1 H, 7 33-7 49 (m8 H
2S 794(d, J=80Hz, 1 H), 834(d, J=63 Hz, 1 H), 900 (s, 1 H), MS mfe 376 (M)

94 04 Febr uary 2003 Exanple 15 O Ndl ~ ~~N-N~ ~N N5 U 15 ~H NVR ( CD30D)

b 097 (d, J =6 3 Hz, 6H),144;1L4 (m 2 H, iggilm(ml

H), 225(s, 3H), 427- 433(m2|—|) 521 (&IN1 38 (+s 2HH s 1 H, 7 02-7 08 (m
2 H, 723 (dd, J =45, 90 Hz, , 7 45 (dd, J)=(2 93 H1H 833
(d, J =51 Hz, 1 H, 817 (s, 1 , N RodBr, cmN | 713, 1605. 1495,
1455, 1399, 1333, 1163, 1 140, 848, 8/3 Ms me 39 M—|+g Anal Cal cd for

C~ZH24FN50 Found C, 67 16, H, 6 15, , N, 17 80
10 The same procedure described for compound 26 was carried out using
2 3-diaminopyridine to give 28A and 28 B which were separated by flash
chromatography (gradient CH,Cl,/acetone,5 1 to 4 1)

Compound 28A

15
'H NMR (CD;0D) 82 31 (s, 3 H), 540 (s, 1 H), 551 (s, 1 H), 704 (dd, J =5 2,
77Hz,1H),738(dd,J=14,77Hz, 1 H),809(dd,J=14,52Hz 1 H),
MS m/e 176 (MH")

20  Compound 28B

'H NMR (CD;0D) 82 26 (s, 3 H), 521 (s, | H),538(s, L H), 711 (dd,J=55
79Hz, 1 H),740(dd,J=13,79Hz 1 H),809(dd,J=13,55Hz | H),
MS m/e 176 (MH")

25



C, 67 25, H 5 96, N, 17 88 Exanple 16 O N ~ ~~~N~N~ V "N\~ N 20 ~H NMR

(CDC13) 8 0 97 (d, J =6 9 Hz, 6 H), | 43-1SO(m 2 H, 155 (dJ =72

Hz, 6 H, 155175 (m 1H, 426-431L(m 2H), 470-480 (m | H, 5 37
(s, 2 H),701-708(m 2H), 722(dd, J=48, 89Hz, 1 H), 744(dd, J=27,93Hz, 1 H), 8 29
(d, J =S4 H, 1H, 868 (s, 1 H, IR(KBr, cm~) 2956, 1706, 1493, 1456,
1389, 1332, 1133, 1113, 847, Ms me 396 (MH), Anal Cal B%nggr Cz %FNSOO
33H20 C, 65 82, H, 6 69, N, 17 44 25 Found C, 65 83, H, ay °7°a3 04
February 2003 95 Exanple 17 OF ~ NIl ~~N~NH ~N N 5 A solution of Exanple
15 (4 0 g, 10 17 mol) in a mixture of MeO&!( 10 nL) and b N HO (20 ni)

was stirred at reflux_overnight The solution was cooled to roomtenperature
and neutralized w th &6hsee mifeyritaoH &8l v BrolasrglogiepyBrured 7the resi due

was taken up Wi tgs (e Ad pdlab &6 Q4BEnBPP87 g2 M rﬁM@lﬁ)QJe?éé%f#rem‘?cﬁgéﬁdue was
triturated with hot Et‘OAc 'and filtered to give 10 Exanple 17 (3 22 g, 90%
yi el d) as a whit @08l )dt raanNRRp¢raDG1 B)eraglto agdat(refluxiforaadgitignal l®uH) , 1 50- 1

55 (m 2 H, 17 - 1 H), 6 97 (d,
S5 Py Toesoff el et andug g g Daforiiba Wl wSmadeqB g 97 (0
Hz, 1 H), 7 43 (ddidudand Be MixiBre3vasizxtrdctdd)wittBE®Ac1 The¢ dpmBined Sxtdactdayerd H), 8
62 (s) 1 H, 9 89.(hs | R-( KBr,cm ~). 29 720, 1 49| . 1455)
1139, 1014, 958 g’é%’,b"‘@i&‘gsgﬁ?‘gﬁ‘gef%‘{ GE r,a?‘%h%{ﬁﬁ‘*c%ﬂ}%ecﬁp%ﬁé%@ﬁéél: b C 64
58 H 5 70 N, 19yi8R)koudatkGrovedsoli8, H, 5 58, N, 19 85 20 Exanple 18 O F
N-N-N N . NOZ N

'H NMR (CD;0D) 5 0 63-0 69 (m, 2 H), 0 93-0 97 (m 2 H), 3 01-3 06 (m, 1 H)

10 670-672(dd,J=45 83 Hz 1 H),824(bs 1 H) 842(dd J=17,83 Hz | H),
852(dd,J=17 45Hz 1 H),
MS m/e 180 (MH")

0

L P

HN" N
\—/N 30
15
Compound 29 (8 29 g, 46 28 mmol) was reduced with iron using the
procedure described for compound 7 To the crude diamine in THF (50 mL) was
added 1 equivalent of carbonyldiimidazole and the mixture was stirred at room
temperature overnight The solvent was evaporated and the residue was diluted
20  with CH,Cl,, washed with water, dried over MgSQO4 and evaporated The residue
was purified by flash chromatography (gradient, EtOAc / hexane,1 1 to EtOAc/
MeOH, 10 1) to give 30 (1 93 g 24 % yield over two steps) as a light orange
solid

25 'HNMR (CDCl) 8 119(d,J =34 Hz, 2 H), 120 (s, 2H), 3 01-3 04 (m, 2 H),
702(dd,J=53,77Hz, 1 H),732(dd,J=14,77 Hz, L H),8 12(dd, J =14
Hz, 53 Hz, 1 H), 9 61 (bs, 1 H),
MS m/e 176 (MH")



96 5 10 04 February 2003 ~H NVR (CDCl13) d 0 99 (dJ =6 7 Hz 6 H 1 54 1 59
(m2H, 169-173 (m1 H,429 (t J=92H

2H), 520(s, 2H), ~43(s, 2H), 686(d, J=~4Hz, 1 H 7 O~ (dt, J =2 4, 91 Hz, 1 H)
724 (dd, J =45 89 Hz, 1 H, 741 (ddJ =24, 93 Hz, 1 H), 7 49 (dJ
=87 Hz, 2H, 821 (dJ =87 Hz, 2 H, 829 (dJ =52H1H 876 (s1
H, IR (KBr cm~) 3424, 29S9, 1716 1611 1524 |492 | 346, éﬁ:@) 1 Iig 800, Ms
me 489 (M+) Anal Calcd for Cz6H-5FN303 Found C 63 92, 0 ryary 29037 20
C 63 95 H 5 13, N, 17 22 Exanple 19 OF \1 i N~-N~-N N NH2 N 15 20 A

m xture of Exanple 18 ( 1 52 g, 3 11 mmol) ?L‘,\d 10% pal | adi um on carbon ( 1
SO ng) in MeOH (50 nL) and concentrated hydrochloric acid ( 1 nL) was

aggi tated under hydrogen at 55 psi for 1 5 hours The reaction m xture was

filtered through a pad of Celite, gin ngthoroughly with MeOH The filtrate
was evaporated and dried under vac anpl e 31‘9 as an HCO salt (1
82 g, quantitative yield) ~H NWR B (d, J =6 0 Hz, 6 H, 1
84-1 90 (m 3 H, 464 (t, J =17 H& 4192(419 2 H, 594(s 2 H),
7 43-7 47 (m 3 H), 7 52 (dd, J = 770(dJ83

Hz, 2H), 787(d, J=65Hz, 1 H), 793(dd, J=42, 91 Hz, 25 1 , 859 (d, J =6 4 Hz,
1 H, 90 (s, 1 H), IR (KBr, cm1l) 3411 2869 1748 | 655, 1621, 1517,
1496, 1130, 810, M5 m e mdfre(dVRi6)2 0 ANkl 4 Ralot)dCE,a0; (2 68z | IFNGRERHGENE pSHZO C,

50 95, H 5 76, 13 64 4 February
2003 97 Exanpl e Z‘Be%slﬁmk‘lwls‘d%ﬁmllc 10@? (N%ﬂllgr ébisﬁm%’dl)r'(? aé‘\etﬂ‘i’%((lbﬁr”&%o”\’ SExanpl e 19
(350 nmg, O 66 yMDirkreddeetiuk &rMHoafsi Mhe §dA0va¥GemdvedBbyMPAtioniand HdA(ikae cool ed
to 0 C was added net hanesul fonyl chloride ( 35 gg 66 nmol ) g reaction
m xture was al | owddp avaPetaiedh T6F rseiR vesrysfisd by asgrfgrq%%%&wsr@ ieplor 16

hours The react i GEHITYMUCRE WO 182b Yl Rk 1 CHELR, §304.P0dThd a #AK Ywahed with
sat ur at ed aqueous sodi um bi carbonate sol ution
'HNMR (DMSO-de) 52 18 (s, 3 H), 3 20 (s, 3 H), 523 (5,2 H), 526 (s 1 H),
10 545(d,J=12Hz, 1 H)),721(d,J=53Hz,1H),763(d,J=84Hz 2H),
792(d,J=84Hz 2H),825(d,J=51Hz 1H), 841 (s, | H),
MS m/e 344 (MH")

15
Compound 32 was prepared using the same procedure for compound 31,
except that methylsulfonylbenzyl chloride was replaced with methyl p-

bromomethylbenzoate

20 'HNMR (DMSO-dg) 82 05 (s, 3H), 3 70 (s, 3H), 5 06 (s, 2H), 5 12 (s, 1H), 5 32
(d, J=1 4 Hz, 1H), 7 07-7 09 (dd, J= 0 45, 5 4 Hz, 1H), 7 37 (d, J=8 4 Hz, 2H),
7 80-7 82 (m, 2H), 8 11 (d, J=5 3 Hz, 1H), 8 23 (s, 1H),
MS m/e 324 (MH")



10 (10 nL) and brine solution (10 nL) The aqueous | ayer was back-extracted
with CHzCl z The conbi ned organic extracts were dried over anhydrous MySCa
and evaporated Trituration of the resulting pale yellow solid with EtzO
gave the title conmpound (quantitative yield) 1 S ~H NVR (CD30D) 8 1 06 (d,
J =63 H, 6H, 175181 (m 3 H), 293(s 3 H,

446(t, J=82Hz, 2H), 528( s, 2H), 564(s, 2H), 718(t, J=25,92Hz 1H), 7 23-7 29 (m 3
H, 7 46 (d, J =86 Hz, 2 H, 760 (dd J =44, 89 Oiﬁprumﬂﬁoéda
6 5H, 1 H, 848 (d, J =67 Hz,, 1 H, 8 78 (s, 1H) IR (KBr, cm ~)
3441, 2959, 1736, 1617, 1515, 1332, 1150, %040, 821, 20 M5 me 537 (MH,
Ana! Cal cd for Cz~H~9FN603S4 SHOO C, 52 50, H, 6 20, N, 13 61 Found C, 52
20, H 579, N 12 79 04 February @003 98 Example 21 OF 11 N°\N-N | W~N
~i NH ONS5 To a mixture of Exanplle 19 (400 ng, O 75 nmmol) and
triethylamne (229 ng, 2 26 mmol ) HNn ooled t¥ 0 C was added acetyl
chloride (74 mg, 0 94 mmol) follo y a Oylc anount of

di met hyl am nopyridine ( 10 ng) Thelyeaction was 2af 1 owed to warmto room
tenperature and a pale yellow preci piNat®@Cicame out of solution After 1
hour, the reaction m xture was diluted with CHZC12 10 and washed with
satur at ed aqueous sodi um bi carbonate solution and brine The aqueous | ayer

was back-extracted w4 poletpreaf311Ad4 ot mEWOR ganreatraisd HekSamhiend dri ed

over anhydrous MygBf (sadl) @X@@We@faﬁ@ﬂl{ fotrWh%hﬂs%h@ﬁol%?w%@%&ﬂa&g i te
SO|IdWIth Etzo‘%gve Exanp D 80

96 (d, J = 0 96 ressiuH)waslntgvateﬂ nsgot(woa twle%@sazxqgm%meid)mawzngo (s, 3
H, 4 36 (t, ,513(3 2 H, 551 (s, 2 H, 711 (dt, J =
259 2 H, 5&92"%?’?"’(}{& 4 Hz, 1 H), 730 (dd J =24,93H, 1H),
7 37 (d,J 86Hz 2H) 749(dd. 1=45, 90Hz | H), 754(d, J=86Hz, 2H), 819 (d, J = 5 4

et o Sl inplmbugb o B 3 e Bty R 2 e 1510

%g%%NbOZD 5H2Q), = sGBPHO® HY7 9% (83.= &2 HEG2 19, Fou@dy £5 065z, TH), 81296, 12, N,

10 H),
MS m/e 304 (MH")
)it
HN™ N 14
= @]
Y/

\ N O

15 A solution of 32 (1 30 g, 4 02 mmol) in concentrated HC1 (10 ml) and

MeOH (10 m]) was stirred at reflux for 1 hour The solution was neutralized
with K>COs to pH 6, and extracted with EtOAc The organic layer was dried and
evaporated to dryness The crude product was triturated with hot CH,Cl; to yield
34 (0 85 g, 75% yield) as off-white solid

20
'H NMR (DMSO-dg) 5390 (5,3 H) 520(s,2H) 713(d, J=52Hz 1 H), 753
(d,J=82Hz,2H),800(d,J=82Hz, 2H),822(d,J=52Hz 1H),831(s 1|
H),
MS m/e 284 (MH")



04 February 2003 99 Eranple 22 OF 1~ “\N-NI W~NNH-~ ONOJ5 To a
solution of the Exanple 20 (50 ng, O 10 mmol) in DVF (5 nL) was added
m chl or operbenzoic acid (34 ng, 0 20 mmol) The m xture was stirred at room
tenperature for 16 hours The sol vent was evaporated under reduced pressure
The resulting residue was triturated with water and filtered The aqueous
filtrate was extracted with Et OAc and the conbi ned extr@Ei:s vvere&% ed 10
over MyS04, and evaporated The residue conbigged with th SPNF"X zgl ned
fromtrituration were subjected to flash chromat ography (gradient,
CHzZC1215% anmmoni um hydroxide in MeOH, 40 1 to 20 1 ) to give Exanple 22 as
a white solid (21 ng, 41 %yield) 15 ~ HNW (DMSO-db) 8 0 95 (d, J =6 S
Hz, 6 H, 157-160(m 2 H, 166-174(m 1 , 202 (s, 3 H, 432 (t, J
77 Hz, 2H, 50 (s, 2H, 541 (s, &NHuN"7 13 (t,J=87Hz, 1
H), 724(d, J=67Hz, 11 ~),729(d,J=82Hz, 1 H), de J=86 Hz, 1 H, 7 54 (d, J
d
/
I

=82 H, 1H, 755759 (m 1H, 7 96 356 3 Hz 1 H), 8 37 (s, 1
H, 20 IR (KBr, cm ~) 3428, 2956, 1720, 1600, 1551, 1514, 1465 |407,
| 320) 1162 1146,802, M5 nmfe 517 (M#), Anal Calcd for CZSH29FN6030 SH20 C,
63 99, H 5 75, N, 15 99 Found C, 64 08, H, 5 57, N, 15 82 100 04
February 2003 Exanpl e £s!@idn df 4Nndthdky-3-hitlo-gyriline (FH1 RMR ffdoBQY 8 0 98 (d,

J =6 6 Hz, 6J—I) 59- 2 , 1 69- m 309(s
3H), 439(t, J=8~ HZCVE‘QPIOS’QIT(T%“EQ(%l,“S’S‘g)éWW }%@E@ﬁﬂjﬁfgwmﬁé atyreflux
H), 723(d, 3=54Hz, Lyddks o @(léwtrab:c%ﬂd%ﬁzfor A hébrs 7PHe solvent was evaporated to give

3% as a yellow solid

'H NMR (CD;0D) § 0 72-0 75 (m 2 H), 0 99-1 03 (m 2 H), 2 63-2 68 (m, | H)
10 719(d,J=62Hz, 1H),826(bs 1 H),835(d,J=62Hz, 1H),922(s 1H),

IR (KBr,cm ') 3369 1613 1560 1515, 1406 1254 1195 1039 881, 846 769 545

MS m/e 180 (MH")

0

HNJ\N/A
TN 36
}q /

To a solution of 35 (12 28 g, 68 6 mmol) in anhydrous MeOH (120 mL.)
was added 10% palladium on carbon (3 g) in several portions under nitrogen
The reduction was carried out using a balloon containing hydrogen (1 atm) for 16
hours The catalyst was removed by filtration through a pad of Celite and rinsed
20  with MeOH The filtrate was concentrated to a slurry and Et,0 was added to
precipitate the diamine product as a light yellow solid (10 1g, 99% yield)

To a slurry of the diamine and polyvinylpyridine (22 0 g) in acetonitrile
(70 mL) of a 20% phosgene solution in toluene was added dropwise (70 mL,
25 1354 mmol) After stirring at room temperature for 2 hours, the reaction was

quenched with water Polyvinylpyridine was removed by filtration and nnsed



(dd, J=45,89hz, 1 H) 766(d, J=84Hz, 2H), 794(d, J=84Hz, 2H), 822 (d, J = 1 7 Hz,
H, 8 39 (s, 1 H, 10 IR (KBr, cm~) 3423, 2959 1715, 1613, 1602, 1497,
1454, 1407, 1307 1148, 1090, 808, 520, MS mie 522 (MH) Exanple 24 15 0 -\
N~N-N V.N\~ NN ~H NVR (CD30D) 8 1 85-1 90 (m 2 H), 1 90 (s, 3 H), 2 27
(t, J =75 Hz, 2 H, 429-434(t,J=75Hz, 2H),503(s, 1 H),565 (s, 1

H), 686(d, J=55Hz, 1 20 H), 7 12-7 22 (m 3 H), 7 60-7 63 6 (d,
J=S5H, 1H, 865 (s, 1 H, IR(KBr, c~) 3396, 29%? b{h}{%ﬂ%é
1604, 1493, 1458, 1399, 1332, 1166, 1140, 824, 742, MBS nfe 373 (M), Anal
Cal cd for C22HZSI\IB'(H)NIEGHHZ®€ﬁltraﬁﬁw%qonbtnu‘éteéand Kl>02¢2s30d€d50 poagipital€, 66 58,
H - 56, N, 22 34 19#(1% Fe, @200 Exann! e1 50N~ ~—~N-N- ~NNN5
~H NMR (CDQl 3) a PI° 15 75 0Hgs gle 9708 (m 2 H), 2 4~ (t, J
= 7 2 Hz, 2H), 449(t, J=72Hz, 2H) 470 474(m1 H) 540(s,2H),706(d J=52 H, 1
H, 7 33-7 39 (m, 1H, 831 (d J=52H, 1H, 881
(s, 1 H, 10 IR (%é?rl_k’mc(r%[)ﬂ Dﬁi’z% %98(1“ wﬁ)élém’ll?wm 2dbs? 91 4986, (mlh?é 1391
1117 748 MBS fﬂse 377ﬁ> W:)OE»Xﬁmzel?-@ﬂglé rH NMR(&%?OH& 103-1 06 (m 2
H, 1 97-1 24 (m 2 H, 247(t, J=42Hz, 2H) 296-300(m 1
H), 451 (t,J=44Hz MS{W@H}Q@WE)

2-Oxo-imidazopyridine 39 was prepared using the same procedure
described for the preparation of 36, except that cyclopropylamine was replaced
10 with 2 equivalents of trifluoroethylamine hydrochloride and
diisopropylethylamine, and the reaction was carried out in a sealed tube at 120-
130 °C for 2 days

JCF:,-
O,N HN
- 37
N—7
15
'HNMR (CDCl3)54 02 (q,J=79Hz, 2 H),683(d, J=55Hz 1 H),843(d
over bs, 2 H), 9 28 (s, 1 H),
IR (KBr,cm ') 3287 3241, 1629, 1611 1363, 1254 1150 1047 870
MS m/e 222 (MH"),
20  Anal Calcd for C7HgF3N;0; C,3802,H,273,N, 1900
Found C,3800,H,269,N,1919
CF,
H,N HN
- e HCI 38
\N—7

25 'HNMR (CD;OD) 5423 (q, J=90Hz 2 H),705(d,J=66Hz, 1 H),7 74 (d
J=11Hz, 1 H),784(d,J=11,66Hz 1 H),
IR (KBr,cm ') 3343, 3202, 3062, 1625, 1578, 1529, 1257, 1154, 949,

1



H, 7 27-7 35 (m 4H, 738 (dd, J =08, 42H, LH, 777 (dd, J =0 9,
44 H, 1L20H, 837 (d, J =34H, 1LH, 856 (s, L H, IR(KBr, cm~)
3405, 2245, 1702, 1608, 1500, 1408, 1 |72) 1024, 820, 743, N5 me 373 (NHO
Anal Calcd for CZ, HZONSBOO 875H20 C, 64 98, H, 5 64, N, 21 65 Found C, 65
06, H 5 36, N, 21 51 04 February 2003 1U2 Exanple 27 ON Il ~I ~~N~-N
VNNNS5 ~H NVR (CD30D) b 0 53-0 54 (m 2 HggO 64-0 66 H) 1 37
(m 1 H 230-234(m 2H), 268(t, J=72Hz 2H),402(d,J:72Hz,ZFé‘,EnEz@@(‘fe}rX?—ZO%%

74kz, 2H) , 572(s, 2ms7,,3/g(1pn@mmﬁz 1 H) | 743(t J 7 1 Hz, 1 H),763 (d, J =79
Hz 1 H, 7 73 (d, J ---- i) H =65 H, 1H, 855 (d,
J 10 = 6 5 Hz, 1 fpal @als@LfO(EH 3N ¢ HCR (I@rJ69c*nHv~§ 93Mg8 46250, 1748, 1676,
1522, 1201, 1131, 720, MS nle 387 ) 2 N-N N NI N~ N ~H
NVR (CDC13) b 1 81 (s, 9 H), 2 05- b (?agp‘ Hggég‘IWSmJ =72 H, 2H),
448(t, J=76Hz, 2H) , 538(s, 2H) , 731- 736(m 4H), 778(m | H) , 824(d, 201 =58 H, 1
H, 884 (s, 1H, IR(KBr, cm~) 3406, 2937, 2246, t 706, 1493, | 458,
1387, 1 | 57, 1138, 746 MS me 389 (|vH~JL | 03 04 February 2003 Exanple 29 O
NI VY~N-N | w~NO O N5 10 N Ner, g9

N

wh

'"H NMR (DMSO-de) 8499 (q, J =92 Hz 2H),790(d,J =63 Hz 1 H) 861

(d,J=63Hz, 1 H),863 (s 1 H),

IR (KBr cm ') 3423 2994 1744 1517 1347 1254 1263 1173 1000 811,
10 MS m/e 218 (MH")

2-Oxo-imidazopyridine 41 was prepared using the same procedure
described for compound 36, except that cyclopropylamine was replaced with t-
butylamine and the reaction was carried out in a sealed tube at 80 °C  This

15 compound was used as a crude intermediate for the coupling reaction

A

\

»

N

No, 40

'"HNMR (CDCl3) 8154 (s,9H) 721(d,J=63Hz, 1 H),817(d,J=63Hz 1
20  H),908 (s, 1 H),
MS m/e 196 (MH")



15 ~H NVR (DMSO-db) 8 2 09-2 12(m 2 H), 2 E3 (t, J =7 4 Hz 2 H) 443 (t J
= 75Hz 2H), 528 (s 2H) 5~2(s,2H) 721(t,J=72Hz, 1H) 726(t J=72 Hz 1 H), 7 57
(dJ =80H1H, 760-763(m 4H, 792 (d. J=84H 2H, 823 (d]J
=53 Hz, 1 H, 850 (s, 1 H, IR(KBr cm~) 3426, 2246, 1716 14U7, 1150
760, M5 me 501 (MH#), Anal Calcd for Cz~H28FN503S Found C, 62 17 H, 5 17,
N 13 43 C, 62 03, H 5 45, N, 13 34 Exanple 30 OF I d N~N~N a_~H NVR
(CDC13) 8 1 54 (d, J =7 0 Hz, 6 H), 1 99-3705 (m 2 H) 0%Fabrugry 2003 7 2
Hz, 2H), 447(t, J=76Hz, 2H), 470(m 1H), 536(s, 2H), 706-710{m 2H), 20 7 27-7 30
(m 1 H, 745 (q, J=2 4, 9 1 Hz, Ho 8 31 (d, J =40 Hz, 1 H, 8 78 (s,
1 H, IR (KBr, cm~) 3432, 2953, 2 60,2245, 1718, 1698, 1284, 1139, MS me
393 (M), Anal Calcd For Cz ~ oNC, 6 H 539, M 2141 ~ 04 04
February 2003 Found C 64 23H544N 24 SEvel ONII ~ \~N-N~"~~ N
FNS5N-~HNW(CDC13) 8 1 53 {d, J 27/0 Hz 6 H;>1 96-2 03 (m 2 H), 2 45
(t J =72Hz, 2H, 441 (t J =176 2H),470(m1H),534(s,2
H, 6 99-7 06 (m 3 H), 7 67-7 70 (m 1 H), 29(d J=40H, 1H, 876

1 10 IR (KB 3 941, 2247, 1710 2 1390 808 ME m
gs3 (M:D+) Exarrplt(a 32 %T‘fﬁz'ﬁﬁtrs%%ﬁdwom‘?%’ TBdﬁZPﬂN ) RESEeycagboryhg. 1 06
( 21 17-1 22 efcm lab@lme%ygéhﬁ egtlr ((4'7©m% ﬁbmﬁol?ﬁzépﬁred%cé@rdlngtogﬁe3 oL (m 1
M, 310 (t, J = 2° H) =

procedure described by N Meanwell etal inJ Org Chem 1995 60, 1565),
Cs,C0O; (978 mg, 3 0 mmol) and p-methylsulfonylbenzyl chloride (451 mg 2 2
mmol) in acetone (10 mL) was stirred at reflux for 2 hours The mixture was
filtered and the filtrate was evaporated The residue was purified by flash
chromatography (gradient, CH,Cl,/MeOH 40 1 to 20 1) to afford 42 (500 mg,
10 62% yield) as a white solid

"HNMR (CDCl3) 81 71 (s, 9 H), 304 (s, 3 H),515(s 2H),690 (m 1 H) 7 54
(m, 2 H), 793 (m, 2 H), 8 40 (m, 1 H), 901 (m, 1 H),
MS m/e 404 (MH")

15

o)
HN/[LN/\©\
o SO,Me

A mixture of 42 (260 mg, 0 64 mmol) and 1 N NaOH (3 22 ml) in THF (5
ml) and water (1 ml) was stirred at the ambient temperature overnight The
20  mixture was diluted with saturated NH4Cl and extracted with CH,Cl, The
combined extracts were dried over MgSO, and evaporated The residue was
triturated with EtOAc to produce 43 (180 mg, 93% yield) as a white solid
'H NMR (DMSO-dg) 63 34 (s, 3 H), 516 (5,2 H),719(d,J=52Hz, 1 H), 756 (d
J=84Hz,2H),789(d,J=84Hz,2H),815(d J=52Hz 1H),822(s 1 H)
25 1134 (s, 1 H),
MS m/e 304 (MH")



542(s, 2H), 725-739(m 4H), 776(d, J=71 Hz, 1 H), 836(d, J=53Hz, 1 20 H), 8 79 (s,
1 H, IR (KBr, cm~) 3423, 2927, 1718, 1608, 1499, 1459, 1409, 1311, | 289,
1128 748, M5 mle 426(MH+), Anal Calcd for Cz, H23N503S C, 59 27, H, 5 44,

1
3
3

6 45 Found C, 59 03, H 5 52, N, 16 31 105 04 February 2003 Exarrpl e
0 N“N~N~CF3 ~N N O /So0 5 ~H NIVR(DIVBOd6) 8 2 13-2 20 (m2 H, 3

H 326 (t J =78 H 2 H 450(t,J=75Hz, 2H) . 491(q, J=9 55
2H), 720(t,J=73 Hz, 1 H), 728(t,J= 77Hz 1 H) ,6845(d, J SSW%?ZE—G%%QW(%@aﬂ 1 Hz
1 H 832 (d, J=53H, 1H, é 1 H), IR(KBr cm ~) 344], 1725,
1498, 1460, 1408. IZ%?@XQ‘ZYG@H@:[W‘“H saypspared mENgihe sapBBProsddue fopnal  Cal cd

L AP0 S 180 by ke (M 0 20 1 ¢

(d, J 6 9 Hz, &/cigpropylmethyl btomiden Tlds pmp@in@Bva¢ gsedBs kiprude intermediate for

324(t, J=78Hz, 2 . 1=75Hz 2H), 463-466(m 1 H), 544(s,2 20
H),(716(dt,J:25%3‘é§?‘(p§"“ﬁ0‘€“§%7%(m2H),7£37(dd,?:48,8gHz, 1 H, 823 (d, J

=54 Hz, 1 H, 847 (s, 1 H, IR (KBr, cm~) 3423, 2984, 2937, 1702, i 608,
1495, 1457, 1391, 1293, 1135, 1116, 963, 86)9 MS me 446 (MH+), 04

February 2003
%%N N/W 44

\!
N/
'"H NMR (CD;0D) 5 0 44-0 45 (m 2 H), 0 56-0 58 (m, 2 H), 1 21-1 25 (m 1 H)
169(s,9H),379(d J=71Hz,2H),735(d,J=54Hz 1 H),834(d,J=54
10 Hz 1 H),884 (s, 1H),
MS m/e 290 (MH")

15 'HNMR(CD;OD)8754(d J=12Hz 1 H) 819(d,J=12Hz 1 H),823(s
1 H), 867 (s, 1 H),
MS m/e 137 (MH")

O,N OCH,
N\ / 46
20
To a solution of 3-hydroxy-2-nitropyridine (100 g, 0 71 mol) in acetone
(800 mL) was added potassium carbonate (148 g, 1 07 mol) followed by
dimethyl sulfate (99 g, 0 79 mol) The reaction mixture was stirred vigorously

using a mechanical stirrer and heated to 60 °C for 4 5 hours The mixture was

25 filtered while still warm The filtrate was stripped of solvent to give a crude



Anal Calcd for Cz, HzaFN; 03S Found s 10 106 C 5661 H 543 N, 1571 C 56 46 H 5
55 N 15 62 Exanple 35 O/~ F NN-NNNoO; I:0 "HNW (CD30D) 8 0 91-0 93 (m
2 H, 106-107 (m2H, 299-3 01 (m1H

300(s, 3H), 323(t,J=77Hz, 2H), 449(t, J=75Hz, 2H), 541(s,J=2H), 7 15 (dt, J =, 1
H, 729 (dd, J =20, S3 Hz, 1 H), 743(dd J:25 9 8 Hz, 1 H, 7 67

(dd, J =47 89 H 1H, 826 (d, J =531, 1H), 8 44 f% ) !? | R (KBr
cm) 3423, 3014, 1708, 1609, 1498 1455 1415 1315, 1294 4 E‘fﬁx 9987 819
MB M e 444 (NH+) , brawaisolsh) B spbd wes dipairnitinggersdaragedonis By The 5 00,
N, 15 79 C, 56 76 rOan éxt;a'éts »Nréérlél%v@(ﬁmphr%us’gﬁ[g%? fﬁ@&\ﬂ%&@% B&{e@lng@l)éal ate

salt by adding 1 eqw val ent of oxalic acid sol Ut i of
evapor ating the stshahwas pyrifiorRby dpdodyomsatograghy(SH.GLBIOAR 12610 gB6 463 2 H),

264 (t, J =75 ty J.= 75 He, 529 (s, 1H, 5
45 (s§ 1H, 558 “gfa%ﬁ}% @%%’% % ykidg 4 8 1 HzH)l H) | 307 (m
21,7547 7 (m 2, 770 (d 381 H 8 0OL(dd, =009, 5 4
He, 1 H, IR (KB 476, 1456, 1400
1276, 20188 11(58 ;%ﬁ%@‘ggj%g% 37 W?%mﬁégﬁgdé)lé@ b5 75Hz 1

C2, HZON6OCzHzCr0 @§H20 C, 59 16, H, 4 86, N, 18 00 Found C, 58 90, H, 4 83,
N, 18 24 04 February 2003 107 Exanple 36 ON Il ~ ~~N~N~ ~N N ~° N 5 ~H
NVR (CDC13) 8 2 1M &E}DéﬁMHz)H) 2 45 (s, 3 H), 248 (t, J =7 1 Hz 2 H
461(t,J=74Hz, 2H) 519(s, 1 H), 534 (s, 1H),548(s, 2H),703(dd, J= 52, 79Hz, 1
H), 726- 733(m 3H), 780(d, J=80Hz, 1 H), 8 10(dd, J=14

O,N HN
o NG ) 4

Compound 47 was obtained from 46 using the same procedure for the
preparation of 35 except that the reaction was carried out with 1 5 equivalents of
cyclopropylamine in a sealed tube at 120 °C for 2 days

15
'H NMR (CDCl3) & 0 67-0 72 (m, 2 H), 0 89-1 00 (m, 2 H), 2 58-2 65 (m | H)
750(dd,J=40,86Hz, 1H),782(J=86Hz, 1H),783(d,J=86Hz 1 H)
797(dd,J=14 40Hz 1 H),

MS m/e 155 (MH")
20

N / 48

A solution of 47 (300 mg, 1 67 mmol) in MeOH (25 mL) was agitated

under H (10 psi) in the presence of 10% palladium on carbon (60 mg) for 15

25 min The catalyst was removed by filtration through a pad of Celite To the
filtrate was added urea (402 mg, 6 70 mmol), and the mixture was evaporated

The solid residue was then heated at 170 °C for 16 hours The resulting black



52 Hz, 1 H 10 Example 37 O ~ N\N-N V' N N~ O DSO ~H IVR(CDC13) b 2 28-2
2

34 (s over m5 H) 294 (s, 3H, 316 (t J =72 H 215 H), 4 59 (t, J =
79 H, 2H, 537 (s, L H, 547 (s, 1 H, 554 (s, 2 H, 7 08 (dd J
=53>78Hz, 1 H), 739-743(m 2H), 751 (d, J=77Hz, 1 H), 785(d, J=73 Hz, 1 H), 8 OS
(bs, 1 H, 809 (dd, J =10, 52 Hz, 1 H, IR (KBr, cm~) 3423, 1708,
1618, 1453, 1402, 1295, 1131, 750, M5 mie 426 (NH+) Cal cd for

( ,
Cz, 23N5BS C, 59 28, H, 5 44, N, 16 45 Foygd C, 59 11, Oﬁr'ya%’f 0316 35
04 February 2003 108 Exanple 38 NN~-Ni y NN o, J ~s,05 ~H NWR (CDCI 3) 8

106-1 11 (m4 |‘!b‘xgW‘!@’hé’at@‘hn(bmlmg efﬂ)ﬂ.ﬁol%nc@ﬁh&e@%’ﬁé‘ﬁﬂfa@was evaporated and
324(t,J=67Hz, 2H) 475(t J=71Hz 570(s 2H)>705(dd J=53 7 7 Hz, 1 H 7 37-7

44 (m 3 H) 7 54hq eesigluewgs Burrfzed by flaph clyorgatoprgply Ceragliqut Htralgmt ¢HClytag (d, J
= 4 8 Hz, A 35,
1131, 747, 10 Nsdlﬁcg%g%m?m@génﬁ"ﬁggdg% deﬁ%@ﬁf&@%m;ﬁ%&y%% 15 ~H
NVR (DVBO-d6) 8 1 02-1 07 (m 4 H), 2 08-2 14 (m 2 H), 2 64 (t, 1 =7 4 He
2 1. 3 02 3-03l 4 7 19
AR oo St lwea (s Eabes ) it Sueniin

705(dd,J=53 78Hz 1 H),741(dd,J=13 78 Hz L H) 805(d J =53 Hz

{H)

MS mve 176 (MH")

o)
X

HN" 'NH

A N
10 N—7

Compound 49 was prepared from 4,5-diaminopyrimidine and urea using

the same procedure described for compound 48

——b\

SOzMe

To a slurry of 49 (136 mg, 1 0 mmol) in THF (5 mL) was added BTPP
(946 mg, 3 0 mmol) and p-methylsulfonylbenzyl chloride (205 mg, 1 0 mmol) at
ambient temperature After stirring overnight, the solution was diluted with
20  EtOAc, washed with water, dried over MgSOs and evaporated The residue was
purified by flash chromatography (gradient, CH,Cl,/MeOH, 40 1 to 20 1) to
afford compond 50 (52 mg, 34% yield) as a white solid

'H NMR (CD;0D) §3 08 (s, 3 H), 5 26 (s,2 H), 767 (d J=84 Hz,2H) 791-
25 793 (m 2H),834(s, 1 H),874 (s, 1 H),
MS m/e 305 (MH")



H, 8 46 (s, 1 H, 8 66 (s, 1 H, 20 IR (KBr, cm~ ) 3452, 224461731, |
718, 1612, 1488, 1422, 1407, 1317, 746, M8 mie 374 (M), Anal Calcd for
CzoH, 9N-0 C, 64 33, H, 5 12, N, 26 25 Found C, 64 00, H, 5 20, N, 26 12

04 February 2003 109 Exanple 40 O\ ~ ~N~N~CF N ~N N~ N ~H NWMR (CDC13) 8 2
07-2 13 (M2 H) 248 (t, J =69 H, 2 H, 452 (dJ =765

Hz, 2H) , 459- 464(m 2H) 547(s, 2H), 733- 744(m 3H), 780(d, J=75 76, (s |
H, 888 (s, 1 H, MS me 416 (M#) Anal Calcd for ngﬁ%@'ﬂ%%&ogm 94
H 388, N, 2360 Found C, 54 87, H, 3 78, N) 23 66 10 Exanple 41 ON I \
~N-N\ N~NS. N-~~~\ N 15 ~H NVR (cDc13)f 8 2 12-2 15 (m 2 H), 2 43 (t,
J=70H, 2H, 302(s, 3H, 451
(t,J=74Hz, 2H), 522(s, 2H), 545(s, 2H) , 732- 74
77-7 79 (m 1 H), 7 91-7 93 (m 2 H),
502 (MH+) 110 Exanple .~2 F O N ~N=N
February 2003 cl

(m 34, 769(d,J =8 4 Hz, 2 H), 7
N, 1H, 883 (s, 1H, Mme
\-N¥'SONO\ 11 N5 04

]

To a suspension of 4 6-dichloro-5-nitropyrimidine (3 88 g, 20 0 mmol)
and triethylamine (4 05 g, 40 0 mmol) in THF (50 ml) was added
5  cyclopropylamine (1 14 g, 20 0 mmol) dropwise at 0 °C  After stirring at 0 °C for
2 hours, the slurry was filtered The filtrate was diluted with EtOAc, washed with
water, dried over MgSOy, and evaporated The residue was purified by flash
chromatography (gradient, CH,Cl,/MeOH 100 1 to 40 1) to afford compound 51
(275 g, 64% yield) as a yellow solid

10
'H NMR (DMSO-dg) 5 0 61 0 64 (m, 2 H), 0 74-0 78 (m, 2 H), 2 92 (bs, | H)
843 (bs, 1 H), 8 51 (s, 1 H),
MS m/e 215 (MH")
HoN HN/4
— 52
\ N
15 N—7
Pyrimidine 51 was reduced using catalytic hydrogenation with 10 %
palladium on carbon in MeOH at 40 psi (Parr shaker) for 1 hour to afford
compound 52
20

'H NMR (DMSO-dg) & 0 74-0 76 (m, 2 H), 0 79-0 83 (m, 2 H), 3 06-3 11 (m, 1
H),6 17 (bs,2H),747(d,J=15Hz, 1 H),837(d,J=10Hz, 1 H),909(d,J =
38Hz | H),
MS m/e 151 (MH")

25



~HNIVR(CDC13)8212215(m2H) 244 (t, J=70H 2H 302(s3H 4
49 (t, J =74 H, 2H, 523 (s, 2 H, 541 (s2H, 710-7 14 (m 1 H, 7
32-7 34 (m 1H) 743 (dd, J =24, 90Hz, 1 H, 769 (d J=283 Hz,
2H), 7 92 (d) J =83 10 15 Hz, 2 H), 8 74 (s, 1 H, 880 (s, | H, IR
(KBr, cm~) 3441, 2928, 2244, 1718, 1609, 1492, 1406, 1300, 1 150, MS nme
520 (MH+), Anal Calcd for C-SHZZFN303S Found. C, 57 79, H, 4 26, 8 87 C

57 49, H, 4 11, N, 18 55 Exanple 43 O N |1 Z\~N~ N ~N N24&ebguary NVR
(CDA3) b 117-118 (m 2 H), 231-237 (m 2 H), 297 (s, 3H, 30
306(m 1 H),3 15(t,J=72Hz, 2H), 458(t, J=75kz, 2H), 541 (s, 1 H), 20 7 30-7 36
(mzH),742(o|,J:74Hz,1H),7Hh7%k (dd, J =12, 72 Hz, 1 H),
8 73(s, 1 H, 874 (s, 1 H, IR(KBr, cm~y) 3424531721, 1615, 1493, 1407,
1313, 1126, 750, M5 mfe 427 (MH+), Anal(Cakcd for CZOHZZN6OSH20 C, 54 04,

H 5 44, N, 18 91 04 February 2003 Foynd C, 53 95 H 5 5=I N 18 75 Exanpl e
44 ON ~N-N~ N~N N--~ O.S 5 O ~H NVR (CDC13) 8 1 84 (s, 9 H), 2 30-2 35
(m 2 H, 313 (t, J =7 2 Hz, 2H)) 458(t,J=76Hz, 2H),538(s, 1

H) , 730-73~(m 2H) , 742(do, glﬂld%}@aslfpotmr?ed%§ c}cl?ﬁtn&rggquMmQSQa(?co?d o the . 8
66 (s 1 H, 8 73 (s, 1e§ Br cm ~ 31 2927 1718, 161% 1469
1444 1469, 1444, s@pOPOC ywdesqrxbrdmmo «wg)phomae agh| cd for

CZ~H26N6BS~H-O 8oly§l§\y%9rldl|ﬁ|e 6 03, N, 18 61

'HNMR (CD;0D) 8 1 14-1 19 (m, 2 H), 1 20-1 27 (m 2 H) 3 11-3 18 (m | H)
847(d J=045Hz 1H),901 (s, 1 H)
MS m/e 177 (MH")

10
2-Oxo-imidazopyrimidine 56 was prepared using the same procedure for
compound 53, except that cyclopropylamine was replaced with s-butylamine
The compound was used as a crude intermediate for the coupling reaction
without further purification
15
O,N HN7L
— 54
Ct }q _/ N
'HNMR (CDCl3) 8 1 52 (s, 9 H), 726 (bs, 1 H), 8 37 (s, 1 H),
MS m/e 231 (MH")
20

'HNMR (CD;0D) 8 157 (s,9H),749(d, J=13Hz, 1 H),827(d,J=13 Hz
1 H),
25  MS m/e 167 (MH")



Found C, SS 87, H, 5 88, N, 18 44 15 Exanple 45 Oi N/ N N~CF3 N ~N N~

OS-O~ HNW (CDC13) S 2 25-229 (m 2 H, 297 (s, 3H, 314 (t, J =70
Hz 2 H, 20 4 56-4 64 (m 4 H, 549 (s, 2 H) 7 32-739 (m 2 H, 7 44 (d,
J=74H 1H, 778780 (dd, J =14, 72 H, 1H, 876 (s, 1 H, 885
(s, 1 H, M5 nme 469 (MH) 04 February 2003 112 Exanple .t6 1~ ~ ~ N O
- NO5 ~HNW (CDA3) 8 0 71-0 74 (m2 H), -1 07 2 H,

e
~N N O
(ml H 366 (s, 3 H, ~39 (s, 23H), 547(5659'3ﬁ)bfui‘fy m4 H),
= 3H21H) 720 (d, J =80Hz, 1 H, 726 (m 1H, 731 (m

785(dJ 80H 1 H, 827 (d, J =50Hz, 1 H 853¢(s, 1 H, M
me 426 (M+) 10 Exanple 47 / N O ~- N H\N-N 15 A stirred suspension of
Exanmple 46 ( 11 75 g, 27 6 mmol) in CH-CN ( 150 nL) was treated with ceric
ammoniumnitrate (CAN, 60 60 g, 110 mml/ﬂ\a diluted with water (25 nL) to
gi ve a honogeneous sol ution which was 'étél F at5 roomtenperature for 24
hours The m xture was concentrated in v to a volunme of 50 nL then
diluted with H20 ( 100 nlL) and again co ce trated until 20 100 nmi renui ned
and a yellow solid had precipitated from sol ution The yel | ow solid was
isolated fromthe chilled suspension by filtration and was identified as
t he 4-nmet hoxybenzal d&%de bd@ér oduct. fil tra ﬁ 2 diluted with HzZO
to 400 nL and MeOH (OO GeESY Y ‘EF W?Sﬁgeqaé EHPELOMt PR was added a
113 04 Februay pO&3usalettride®bracmpostsi ﬂpéubptqna&f«cls@dpymmnﬁtma um
tartrate until the pH of the sq Iutlon reached 6 and a very finely 'd]IVI ded
powder preci pi tarteekaceﬁﬁ@t%a&trlﬂhorﬁ?% gnine,Jde cpide l“}t?rﬂﬁéﬁt"a‘ﬁﬁf LtSFﬁ%‘“It fui d was
decanted away fr g,thereg,&ohqw%g[ fggﬁ@rqmlﬁ@gt%q in vacuo The residue was
redi ssolved in wat er (250

i __H ey 57
Cl \N , N
10
'"H NMR (CD;0D) 5 4 30-4 36 (m, 2 H), 8 46 (s, 1 H),
MS m/e 226 (MH")
O
HN/U\N/\CFS
7
15
2-Oxo-imidazopyridine 113 was prepared according to the same
procedure for the preparation of 36, except that cyclopropylamine was replaced
with 2 equivalents of 3-amino-5-methylisoxazole, and the reaction was carried
out in MeOH at 100 °C for 18 hours in a sealed pressure tube
20

f<o
OzN HN \N’

\
\ // 112



5 resulting solution was extracted wwth CH-C12 (8 x 100 nmL) The organic

extracts were conbi ned and concentrated in vacuo to a brown glassy solid

whi ch was redissolved in mnimmCHzCl 2 After a few m nutes, a bei ge powder
precipitated fromsolution EtzO was added to the m xture and the solid was
isolated by filtration rinsed with Et~O and dried under high vacuumto give
6 62 10 g (79 %yield) of Exanple 47 as a bei ge powder ~H NI\/R DVEQ-db) 8 O
92-097(m 2 H, 106110 (m 2H, 297-3 0L (m 1 Hp4 Febs 'e)aro'3200§H) 7
14-7 17 (m 2 H, 7 30 (d, J =~ 4 Hz, 1 H, 750(bs 2 H, 825828(m2

H), 12 54 (bs) e 306 (M) / N o N O/ 20
~ H NMR (CDd 3) SH)GWE} %58%&08%%3!\% fi-‘ﬂ% ?ﬁ?“élﬁ‘)Q?i{Zosz 495 (m 2
H)y, 299- 303(mIH§d3826ka ﬁﬁ)-lz—; & 44R(t, I=79Hz, 2H), 536(s 2 H, 7 21-7 28
(m3H),732(é 69774% H, 7 81-7 8 (m 2
H, 8 35 (d, J =IB(§BHem M—*—@ 8” 7909% 1644 H)5812 ’NS49r?é°2,&a31(7‘R/|+ 114 04
February 2003 Exaf®lg. 49 ]q+)--~~l ~-N N~N N NHp Exanple 48 (2 58 g, 5 24
nmol ) was treated W th “hydra2| ne hydrate (2 62 g, 52 4 mmol) in MeOH ( 100
mL) and the nixt unel Wakdfea€dtNuO; r ef <ux G,@6 09 Hou66 NI2S d4desul ting m xture
was passed through a 50 nL bed_.of AG 50W trgn i exchange resin
(Bi o- Rad Laboratories), and thgo‘ﬂgg was r(?%gz)é ﬁn?ﬁfﬁé&%&soo m.) The

yel | ow el uent was di scarded, and the product was eluted 10 fromthe resin
with 2Mammnia in MeOH (SO0 nmL) The ammoni a el uent was concentrated in
vacuo to give 1 85 g (97 %yield) of Exa@ple 49 as an off white powder ~H

NMR (DMBO-d6) S 0 92 (s, 2 H), 1 07 (d, J = 2 H, 174 (t, J =628 H
2 15 H 2,57 (t, J =62 Hz, 2 H), 2 983 NT LH, 43 (t, J=71H
2H),543(52H),717(t,J:74Hz H, 724 (t, J=75H, 1H, 7
29 (d, J =51 Hz 1 H), 758(t,J=86Hz, 2H), 825(d, J#62Hz, 1 H), 839 (s, 1 H),
MS me 363 (M4~ 20 Exanple 50 / NO~ W~ NNH O 115 04 February 2003

10 'HNMR (CD;0D)3250(s,3H),694 (s, 1 H) 795 (dd J=06,655Hz 1 H)
831(s,1H),832(d,J=55Hz 1 H),
IR (KBr, cm ') 3546, 3463, 2679, 1744, 1720, 1596, 1474, 1457, 1193 1129 809
633,
MS m/e 217 (MH")

15

0
)‘1\1)kr~1/\cr=3

A mixture of compound 26 (400 mg, 2 28 mmol) and BTPP (1 57 g, 5 02
mmol) in THF (10 mL) was stirred for 20 minutes after which 2,2,2-

20  trifluoroethyl p-toluenesulfonate (605 mg, 2 40 mmol) was added to the mixture
The reaction mixture was stirred at 45 °C for 18 hours and then at 60 °C for an
additional 24 hours The solvent was evaporated and the residue was diluted
with H;0 and extracted with EtOAc The combined organic extracts were dried

over MgSO, and evaporated Purification by flash column chromatography
25  (EtOAc/MeOH, 20 1) gave 295 mg (50% yield) of 114 as a white solid



A mxture of Exanple 49 (0 050 g O 14 mmol ) and pol ystyrene

di i sopropyl ethylamne resin (PS-DI EA resin, Argonaut 0 075 g, 0 28 mmol) m
anhydrous CHzClI Z (1 nL) was treated with acetic anhydride (0 141 g, 1 38
mmol) and stirred at roomtenperature for 18 hours Solids which
precipitated fromS solution were redi ssolved by the addition of chloroform
( 1 nm) and the reaction mxture was filtered to renove illr}e r esi Bae
filtrate was concentrated in vacuo and the 7®si due was 9 epftéq{y%&
preparative HPLC (gradient 10% MeOH in HzO with 0 1% TFA to 90% MeCH i n HZO
with 0 1% TFA) thNMR(@D@TﬁSQ 2(4%3,@01% wisel(gl)s =o$6mevmis‘w@r pag et 43 daci d
salt of Exanple 50 as a assy colorless solid 10 ~H NVMR ( DMSO- db) 0 99-1
02 (m2 H), 1 13JF 117 n\g§ 10@ JngéSHz?,lﬁ)) 839651 H) 840(d.J=55Hz lH)
(t,J=73Hz, 2H), 31 Sl +425(t,J=74Hz

1H), 733(t, J= 74Hz[h} 9%8%&527 iﬂ? Hggﬁ?géqs%gél?—?z_g’g 7H) 783(d, J=64Hz, 1
H), 799(t, J=52Hz, MSHD"EBBZ(MHH)J- 156 2 Hz, 1 H, 883 (s, 1H, MSnle 40~
(MH+) Exanple51 NO~ N NNNNH O CF3 Exarrple 51 was prepared accordi ng
to the sane ptﬁocedure descri bed for Exanple 50 using trifluoroacetic
anhydride 25 ~H NV\R (DM5O-db) 8 0 98-1001 (m 2 H), 1 13-1 17 (m 2 H), 2
03-2 08 (m 2 H, 314-3 18 {m 1 H), }k33337(m 2 H, 4 42 (t, J =7 ~

Hz, 2 H, 554 (s, 2 H, 720723(Hm| 1NI$\C%29723(m 1H, 756 (d, J
=80Hz, 1 H, 765 (d, J =81 04 February!52003 Hz i H, 7 81 (dJ
:63Hz,1H)861(dJ:63Hzt 881 (¢'°'1 H) 954 956 (m 1 H, M
me 459 {MH+) 5 Exanple 52 / N O ~N~ N O\ NH O-S Exanpl e 52 was
prepared according to the same procedure described for 10 Exanple 50 using
met hanesul fonyl chloride "H NVR (DMSO-db) 8 1 04-1 07 (m 2 , 1 14-1 17
(m 2 H), 212 (t, J £ompgupd 1l ()2 mg, bB6 menolpndcongntrged HEY (12lBinH) | 4 58
(t J =76 Hz 2 T

H) , 754(t, J=77Hz, wfﬂﬁ(%?@ﬁ% %% %ﬁ%ﬂﬁs}&’qﬁ) @5%013?9:"%\51@’%?%%%? (d
J=83Hz 1 H), 866( desid@Swvas dried under vacuum to give 263 mg (99% yteld) of compound 115 as

the HCl salt

'H NMR (DMSO-d¢) 4 93 (q,J=92Hz 2H), 761 (d,J =63 Hz, | H) 8 54
(d J=63Hz, 1 H), 889 (s, 1 H),
15 MS m/e 218 (MH")

F
L

F

Ny 7 116

Compound 28B (1 2 g, 6 86 mmol) and BTPP (3 21 g, 10 28 mmol) in

20  CH,Cl; were mixed together in a sealed flask and cooled to —78 °C
Chlorodifluoromethane (gas, approximately 2 g, 23 26 mmol) was bubbled into
the solution in the sealed flask The flask was sealed and the temperature was
raised to 0 °C for 10 minutes and then to room temperature for 3 minutes The
reaction mixture was diluted with H,O and extracted with CH;Cl; The

25  combined extracts were dried over MgSO, and evaporated To the residue was
added 6 N HC! in MeOH (1 1 mixture, 10 mL) The mixture was stirred at reflux

for 6 hours The reaction was neutralized with solid Na,CO; The solvent was



Hz, 1 H, 8 90 (s, 1 H, MSme 441 (M+) Exanple 53 20/ NO~NNNNNH O
04 February 2003 117 Exanple 53 was prepared according to the sane
procedure described for Exanple 50 using cycl opropanecarbonyl chloride ~H
NVR (DMSO-db) S O 63-0 69 (m4 H, 098102 (m 2H 113-1 17 (m2 5 H),
153-158(m1H 194-2 00 (m2 H) 314-320(m 3 H 440 (t, J =74 H
2H) , 55~(s, 2H), 723(t,J=75Hz 1 H), 731(t,J=7~Hz 1 , 756 ((8 ‘]F 80Hz , 765
(d J=81 Hz, 1 H), 782(d,J=63 Hz, 1 H), 821 (ygJ=~ 1 Hz, 1UfFebsugy =6
2 Hz, | H, 882 (s, 1 H, MSne 431 (MH) 10 Exarrp|e541/ NO--NNNN

NH O/ O ~N 15 E¥aithir@edsndVas rddlIBRRQRo@CHA DI REs kRrdchel »elanEHpmoce@Lure
descri bed for Exanple 50 using isoxazol e-5- carbonyl chl ori.de, ~H N

(DMSO-d6) 8 0 9Fombmed pyyacts ygre dredjoven Mg§Ou apd gvaprate Erif camn(omﬂagh H) 3

13-3 17 1 HeoluddBe 0 56 (s, 2
0, 20 706(s, 1 g iyl ety Sy ProagiEDR MO AR 1

H), 767(d, J 81 Hﬁ98n1 1%@4ﬂéﬂﬁjﬂé3kh 1 H),860(d,J=62Hz, 1 H), 8 75 (s 1
H, 8 81 (s, 9 08 (t, J 55Hz, 1 H, MSme 4S8 (M+ 118 04
February 200§ Exanple 55

'"HNMR (CDC13) 87 14(dd J=57,74Hz, 1 H), 736(t J=58 7THz 1 H) 762

(d J=78Hz L H),821(d,J=53Hz 1 H), 940 (bs, 1 H),
MS m/e 186 (MH")

10 Compound 119 was prepared using the same procedure described for the
preparation of 36 except that cyclopropylamine was replaced with 2 equivalents
of cyclopentylamine, and the reaction was carried out in a sealed pressure tube at

120 °C for 2 hours

N/ 117
15 N

'HNMR (CDCl3) & 1 62-1 69 (m 2 H), 1 70-1 76 (m, 2 H), 1 79-1 85 (m 2 H)
210-216 (m,2 H),396-401 (m, 1 H),6 76 (d,J =62 Hz, 1 H), 823 (bs 1 H)
827(d,J=62Hz, 1 H),921 (s, 1 H),

20 MS m/e 208 (MH")

N/ 118

'H NMR (CDCl3) 5 1 48-1 53 (m, 2 H), 1 61-1 64 (m, 2 H), 1 69-1 74 (m, 2 H),
25 200-206 (m, 2 H), 3 12 (bs, 2 H), 3 77-3 83 (m, 1 H), 422 (bd, J =4 5 Hz, 1 H),
647(d,J=54Hz, | H),785(s, 1 H),792(d,J=54Hz, | H),



/[~y ~-Np N== ~~ N~N N NH O O S Exanple 55 was prepared according to the
sane procedure described for Exanple 50 using nethyl chlorofonmate ~H NVR
(DVBO-d6) 8 0 90-0 93 (m 2 H, 103-1 09 (m 2H, 180-18 (m 2 H, 2
98-3 02 (m 1 H, 305308 (m 2H, 353 (s, 3H, 435(t, J =75Hz, 2
H), 10 538(s,2H), 717(t,J=77Hz 1H), 723-729(m 3 H), 757(d, J=82Hz,2 H), 8 25

(d, J=50Hz, 1 H 840 (s, 1 H, Ms me 421 (M) ExappLe 56 1S./ N O ~N
N NN NH O O Exanpl e 56 was prepared according to the ng@'; PW@QH? é3
described for Exanple 50 using ethyl chlordformate 04 Febr uary 2003 119
"H N

NRDNBOdh 089-094 (m2 H 103-109(m 2H. 116 (tJ=71H
H)180I %V?%IB/CH)732WB)3O3(m1I—|)304308(m2H) 400 (qJ=71
2 H), 435 tJ:75H22H) ~39 (s 2H 723-729 (m3 H 729 (dJ =
2 Hz, 1 H 757 (dJ=88H2H, 825(d, J =~1 Hz, | H, 8 40 (s 1
5 M5 e 43S (M+) Exanple 57 NO ~- AN N NN ~NH O O HN O 10 A sol ution
of Exanple 49 (0 050 g, 0 14 mmol) in cﬂl\om(z m.) was treated with
et hyl isocyanatoacetate (0 018 g, 0 1#N and stirred for 15 mnutes at
roomtenperature The m xture was conce ted in vacuo The resi due was
purified by preparative HPLC (gradient\10% MeQHgin H20 with 15 0 1% TFA to
90% MeCH in HzO with 0 1% TFA) to give 080 g (96 %yield) of the
trifluoroacetic acid salt of Exanpl e 57 as a gl assy, colorless solid ~H NWR

(DVBO-db) 8 0 98- 1 02 2 H, 113-1 17 (m 5 1 91-1 97 (m 2
{1 NMR (DMSO-dg) 5’1 61-1 68 (m 2 H) 185-1 93 (m 4 H) 197-2 02 (m 2

H) 411 (bs,1 H),467-474(m | H) 720(d J=53Hz, 1 H),816(d,J=54
Hz 1 H),819(, | H)
MS m/e 204 (MH")

\j_;U'IEOO

10 Compound 122 was prepared using the same procedure described for the
preparation of 36, except that cyclopropylamine was replaced with 2 equivalents
of cyclobutylamine and the reaction was carried out in a sealed pressure tube at

100 °C

Ny

N

|
N

'"H NMR (CDCl3) & 1 89-1 97 (m, 2 H), 2 05-2 09 (m, 2 H), 2 50-2 56 (m 2 H)
406-4 13 (m, | H), 6 56-6 62 (m, | H) 823 (s, 1 H), 8 27 (d. J=5 6 Hz, 1 H),
9,21 (s, 1 H),

20 MS m/e 194 (MH")

X

120

LT

NH,

I
Zz

121



H, 310-3 12 (m 2 H, 3 15-3 18 (m 1 H, 376 (s, 2 H, 404 (q, J =71
Hz, 2 H, 20 4 39 (t, J =75 H, 2 H, 555 (s, 2 H, 6 31 (bs, 1 H, 6 43
(bs, 1 H, 723 (t, J =76 H, 1 H, 729-733(m 1H, 756 (d, J =80
Hz,1H),766(d,J=81Hz,1H),783(d)J=63Hz,1H),862(d,J
58 Hz, 1 H, 883 (s, 1 H) Msnme 492 (MH) I2004February2003

Exanple 58 ,, N~~~N, , NNJ. ONN- 0~ NH5ExarrpIe57 061 g, 0 14

mol ) was dissolved in glacial acetic acid (2 nL) and t hB4 QWr?@ 3
solution was heated to 120 Cin a sealed tube for several hours The m xture
was concentrated in vacuo and the residue was purified by preparative HPLC
(gradient, 10% MeOH in H20 with O 1% TFA to 90% MeOH in H20 with O 1% TFA)

to give 0 036 ¢ MM%(mmcdhé)@fMdaem (thfd MPrGACEY T Gn acifl 210 759(1 (fm@f Exanpl e
58 as a glassy, colorless solid ~H NVR (DMSO-d6) 8 0 98-1 01 (m 2 H), 1

13-1 17 (m 2 HfD 280192 (m71 Hn415%Hp, 2 H) P393d 15:6(nlz AHH)6 2B(d5P=3 3 Hzyl = 6 8
Hz, 2 H, 3 92 - 2 555(s 2 H), 724(tJ:76
Hz 1 H, 7 29-7 37%83)1%%4&@3%&% ﬁ)) 15 7 67 (d, J 8 0 Hz, 1
H) , 781783(MSt11/d-l)64(84I®9(s 1 H, 860 62(m1H) 880-8 82 (m 1
H) MSnme 4él6 (M+ Exanple 59 20/ NO~--NNNONO = 121 04 February
2003 Exanple”™49 (0 0~0 g 0 14 mmol ) was conbi ned vmth citraconi c anhydri de
(0 017 g 0 15 mmol ) and glacial acetic agd m.) ' The resulting m xture
was heated to 80 C for 18 hours and thenliconcentrated in vacuo Purification
by preparative HPLC (gradi ent 10% MeOHINNn N20 with O 1% TFA to 90% MeOH 5
in HZOwith O I % TFA) gave 0 02g (66 0// '\Id) of the trifluoroacetic acid
salt of Exanple 59 as a glassy, colorle s ol ifs

'H NMR (CD;0D) 6 1 92-2 04 (m 2 H), 243-249 (m, 2 H), 2 88-297 (m 2 H),
493-4 98 (m, 1 H), 783 (d, J= 6 6 Hz, 1 H), 8 41-8 43 (m, 2 H)
10  MS m/e 190 (MH")

To a solution of 4-chloro-3-nitropyridine (4 9 g, 30 80 mmol) and [-(3-
15  aminopropyl)-2-pyrrolidinone (4 4 g, 30 80 mmol) in CH3CN (50 mL) was added
K>CO3 (4 25 g, 30 8 mmol) and the mixture was stirred for 8 hours Additional
1-(3-aminopropyl)-2-pyrrolidinone (0 2 g, 1 41 mmol) was added and the
mixture was stirred for 24 hours at room temperature The mixture was filtered
and concentrated to give 8 0 g (98% yield) of the compound 123 as an orange oil
20
'H NMR (CDCl3) 8 1 89-1 99 (m, 2 H), 2 02-2 15 (m, 2 H), 235 (t, ] = 8 05 Hz,
2H),336-347(m,6H),670(d,J=62Hz 1H),828(d, J=627Hz, 1 H),
837-840 (s, 1 H),920 (s, 1 H),
MS m/e 264 (MH")
25



~H NVR (DMSO-db) a 0 97-1 00 (m2 H) 1 12-1 16 (m 2 H)
00-2 06 (m 2 H, 312-3 17 (m1 H 356 (t, J =68 Hz
7 10 Hz, 2 H, 551 (s, 2 H, 6 62-6 63 (m 1H, 7 22 , 1
729 (t, J = 73Hz, 1 H),757(d,J=80Hz, | H), 765(d,J=8 1 H), 780(d, J=
Hz, 1 H, 859 (d, J =47 H, 1 H, 880 (s, 1 H, M5nle 457 (MH) 15
Exanple 60 1 / NO-NNNONN\ ~O Exanple 49 (0 0509

combined with 4 5-dimethyl-1 3 20 di oxo-2-ore (0 016 g,OﬂJq:Pi’rWI%aO?’sodl um
bi carbonate (0 024 g, 0 14 mmol) and anhydrous DMF (2 nli), and the
resulting mxture was stirred at room penperature for 18 hours The m xture
was concentrated in vacuo and the residue was puriPied by preparative HPLC
(gradient, 10% MeCH in H20 with 0 1 %'TF?i\to 90¢ OHin H0 with 0 1% TFA)
to give 0 029 g (37 %yield) of the 2 |quor9\a/c tic acid salt of Exanple
60 as a glassy, colorless solid | 224,04 )February 2003 ~H NVR (DMSO-d6) d O
981 00 (m2 H 1 13-1 17 (m2 H | 9&N 3H)1z%00(s3H),2062|2(m
2 H 313-318 (m1H, 361 (tJ=73Hz, 2 H 444 (t J=77Hz, 2 H
54 (s 2 H, 722 (t, J =73 Hz, 1 H 730 (t, J =73 Hz 1H 756(dJ—80Hz

1 H),764 (d J=81 Hz, Anlriktu?e?afl(zd (JoG0Hs ni1m(|)1|) ax&ﬁm%pélﬁdlhm-ox'ﬁca?bchlz(, 0od H) 8
81 (s 1 H M me 459 10 Exanple 61 N ~0 N O ~O Exanpl e 49

(0 050 g, O 14 nif8)in @8%@&& WEOBGWWPOES'HSMW%SHEWP%% (gp 018
g, 0 14 mol); ac&rﬁEﬁ}aXédt%nglU@g fé@f% ﬁgldY%ﬁméumli@&s@ma&%d nrRRvand

di ethyl carbonate (1 nlL) in sea tube and ~ mxture was heated to
175 C for 18 houdissoivag lmCﬂvGize("era&),dmatsémxﬂmaémvlrdlmdml%mﬂtm Tr%esi due

was purified by %&?&n%ts'tlyrgd %‘?H?hg%%pjogmwmgfg%’ul‘\@ C’?‘_llneisglvent was evaporated
and the residue was subjected to flash column chromatography (gradient 3%
MeOH/CH,Cl; to 10% MeOH/CH,Cl,) to give 1 09 g (62% yield ) of compound

10 124 as an orange gum

'HNMR (CDCL)8201-205 (m 4H),239(t,J=79Hz 2H)337-343 (m 4
H),390(t,J=72Hz 2H),701(d J=54Hz, 1 H),829(d,J=54Hz, | H)
837 (s, 1 H),

15 MS m/e 260 (MH")

by

- NO3
Ny 7 125

A mixture of 28A (1 00 g, 5 71 mmol), o-fluoronitrobenzene (0 88 g 6 28
20  mmol) and Cs;CO; (5 58 g, 17 1 mmol) in DMF was stirred at room temperature
for 12 hours The reaction mixture was diluted with EtOAc and washed with
water and brine, dried over MgSQq, and concentrated Purification by flash
chromatography (gradient, CH,Cly/hexane, 40 1 to 20 1) gave 1 10 g (65% yield)
of 125 as a yellow foam
25
'H NMR (CDCl3) § 228-2 32 (m 3 H), 5 45-549 (m, 2 H), 701-7 05 (m 1 H)
7 11-7 15 (m, 1 H), 7 62-7 68 (m, 2 H), 7 80-7 84 (m, 1 H), 8 14-8 22 (m, 2 H),



HZOwith O 1% TFA to 90% MeOH in HZOwith O 1% TFA) to give 0 018 g (21
yield) of the trifluoroacetic acid salt of Exanple 61 as a gl assy,
colorless solid 20 ~H NWVR (DVSO-db) b 0 99-1 O1 (m 2 H), 1 13-1 15 (m 2
H, 152 (s, 6 H, 211 (t,J=75Hz, 2H), 314-316(m

1H), 360(t, J=69Hz, 2H) , 446(t,J=77 Hz, 2 H), 5 54 (s, 2 H), 7 23 (t, J =

H, | H, 73L(t J=75H, 1LH, 758(d, J-= md J—
81 Hz, 1 H, 78.(d, J=61H, 1H, 8862 (s, 1H)°§]F8‘f’?r{‘§’3’

M me 475 (MH+) 123 04 February 2003 Exanple 62 N Os~, N -=~y N NWI

O N N /NH ~O 5 BEXdspl/e29(MB)050 g, 0 14 nmol) was conbi ned with

N-chl or oacetyl urethane (0 024 g, 0 14 nmol ), sodium bi carbonate (0 023g, O
28 mol ) and anhydrous acetonitrile (2 nmL) in a sealed tube The m xture was
heated to 140 C for 1 hour The m xture cwas cencentrated in vacuo and the

resi due was purified by preparative HPLE Kadl ent, 10% MeOH in H20 with O
1% TFA to 90% 10 MeOH in HzO with 0 1N 0 give 0 030 g (39 %yield)

of the trifluoroacetic acid salt of EXx e as a glassy, colorless solid
'"HNWR (DMSO-db) 8 0 98-1 O (m 2 H)N1,A3-1717 (4§ 2 H, 2 00-2 06 (m 2
H, 313-3 18 (m 1 H), 341 (t J =6 ,2H) 4 00 (s, 2 H, 4141 (t, J
=77 H 152 H, 556 (s, 2 H, 7 22 t, J =76 H 1H, 730(t,J—73
Hz, 1 H, 7 56 (d, J =8 d 81 (d, J
=63 H, 1 H)Eg 8 60 d’“bpou‘k%‘%fﬁ!&_’bprip ‘%“E%‘“?%”“gf5?|f°d°i%“§)? &S99y s
me 446 (M+ 121340&4m’ée1b§cu1aéd/f02@&3p@narmse 63 0O NC~- ~~ NN NN H~ SCl O

5 A mxture of Exanple 49 ( 100 ng, 0 27 nmmol) and 2
bronoet hyl chl oroformate (S 1 7 ng, 0 27 nmol) was stirred at room

tenperature for 1g I@M‘N@ﬂ@@ cfﬁ)‘v‘@?bls-qrmr(h?(tl Ll'i“)e7 LE2S) 3f4'dnt W—§d7 ba7reNRY e

inorganic inpurities and the solid was washed wth he MeOH 'sol ution
was concentrat ed Hp7§bvie871(@6 1), T 99%98i (ai, d)H)o$ O‘E)ﬁéhirﬁhelﬁfB $121-8 2By bscopi c
solid 10 HHZMR( O-d6) 8 094 (bs 2 H, 110 (d, J =54H, 2H 121
(d, J = ) 1 86-189 (m 2 H, 309-3 11 (m 1H, 378-380 (m
3 85 3 87 (MBhik 2820MHE23( m 2H) , 435-437(m 2H), 543(s, 2H), 718(t,J=77Hz 1
H, 725 (t, J =75Hz, 1 H, 746-750 (m 2 H, 755760 (m 1H) 8 37
J=1S50Hz, 1 H, 854 (s, 1 H, M5 me 469 (MHO Exanpl e 64

I Preparation of R\-LGs:

15
HO

Br
X\/ 127

Compound 127 was prepared according to the procedure described by A
Yebga et al in Eur J Med Chem , 1995, 30, 769-777

20
“dio
>< X\/Br
Compound 128 was prepared according to the procedure described by J C
Heslin and C J Moody inJ Chem Soc Perkins Trans 1, 1988, 6, 1417-1423
25

HO

K\/\Br 129



O N yN°\N~ ~N N 20 A m xture of Exanple 63 (70 ng, 0 149 mmol) and lithium
bis(trinmethylsilyl)amde (0 15 nL, 0 149 mml) was stirred at reflux in

di oxane 125 04 February 2003 ( I S nL) for 16 hours The sol vent was
evaporated and the residue was diluted with Et OAc. washed wh HzO dried
over Na~SO ~) and evaporated to give 41 ny (63% yield) of Exanple 64 5 H

NMR (DVMBO-db) 8 0 90-0 93 (m 2 H), 1 O1-1 09 (m 2 H),

298-303(m 1H 327 (t, J =69 H 2 H 813 55 (t, JO&F%%EUWBZQ%% 4 27
(t, J=77Hz 2H), 437(t,J=77Hz, 2H), 540(s, 2H), 717-720(t,J=74Hz 1 H) 7 22-7 29
(m2 H 7 56-7 62 (m C2oidpud 229\&@ piepared aBC(Hii,nglo dH):,sarBe gRcédurddddndd ni e
416 (M) 10 Exanple 65 O NJI i ~=N-N- ~Ni OF3 O=S=O N 15 M5 nfe 426
(M) Exanpl e 66 O NP 22N-N~ ~N H CF3 N 20 Exanple 65 was refluxed with

hydrazi ne hydrate (5 nmL) in MeOH ( 10 rrL) for 1 hour The sol vent was
evaporated and the oily resi due yas er and extracted with

Et OAc The conbi nell MYFAGDRCDR b 2ckss 6ﬂér1e57d} ﬁ‘éﬂ“o?v’é} 1[\?[295%&1(%%%\}3%& at ed
to give 467 nmg (3L yigl d)d)of Exanpl e 66 25 126 04 February 2003 ~H NWR

( DVBO- db) b491(q, J—93H22H) ~38 (s 2H 712-7 2?21 (m? H

744(d, J=53Hz, 1 H) 745 750(m 1 H),751-758(m 1 H),832 (d J=53 Hz 1 H) 8 38
(s, 1 H, 1260 (s 1 H MSme 348 (M) 5 Exanple 67 O\ N \~N-N~ ~N CF3 N
3 0 HC 10 ~H NWR (DVBO-db) 8 1 88-2\~éj_o(m 2 H, 20-2 13 (m2 H, 3 10-3

= KR

To neat 2,6-lutidine (11 42 g, 106 60 mmol) cooled with an ice bath to 0
10 °C was added r-butyldimethylsilyltrifluoromethane sulfonate (16 91 g, 63 96
mmol) After 30 minutes, a solution of compound 129 (7 72 g, 42 64 mmol) in
CH,Cl; (15 mL) was added The resulting brown reaction mixture was stirred at 0
°C for 2 5 hours The reaction mixture was poured onto ice (50 mL) and saturated
aqueous sodium bicarbonate solution (50 mL) and extracted with CH,Cl; The
15  combined organic extracts were dried over MgSQO, and evaporated The crude
brown oil was purified by flash column chromatography (pentane Et,0, 15 1) to

give compound 130 as a colorless oil

'H NMR (CDCl3) 8 007 (s, 6 H), 085 (s 9 H), 1 21 (s. 6 H), 1 52-1 55 (m, 2 H)
20 193-199(m,2H),342(t,J=67Hz,2H)

Br OH
131

Compound 131 was prepared according to the procedure described by O
25 Kulinkovich et al in Tetrahedron Letters, 1996, 37, 1095-1096 To a solution of
ethyl-4-bromobutyrate (16 36 g, 83 85 mmol) in Et,0 (200 mL) was added
titanium (IV) isopropoxide (2 38 g, 8 39 mmol) Ethylmagnesium bromide (3 0 M
in Et;0, 58 7 mL, 176 09 mmol) was added to the mixture slowly via addition
funnel over 30 minutes maintaining the temperature between 10-20 °C  The

30  reaction mixture was stirred for 6 hours at room temperature and then poured



H, 358365 (m 2H, 370-379 (m 2 H, 490-499 (m 2 H, 5 10-5 23
(m2 H),595(s, 2H), 734(t, J=76Hz, 1 H), 743(t, J=76Hz, 1 H), 762(d, J= 80Hz, 1
H), 798 (d J=80Hz, 1 H),808(d,J=61 Hz, 1 H),876(d,J=64 Hz, 1 H), 9 18 (s, 1
H, 15 IR (KBr cm~) 3416, 2927, |754 1653, 1627, 1518, 1462 | 264 1168,
1121 831 755 MS mle 445 (MH+) Exanple 68 20 ON ~Y~N-N ~N CF3 N/ CNJ 3 0
HCl O 127 04 February 2003 ~H NVR (DVSO-db) 8 3 19-3 31%(:m2 H) 3 56 3 63
(m2 H, 365374 (m2H, 386-395 (m2.H 4 00-4 09 Qbrnhbary e (t, J

=75H 2H), 516 (q, J = 90H 2H) 593(s°2H) 734(t J=76Hz 1

743(t, J=76Hz, 1 61 8 05 (dJ
=61 H 1H, Ié%%y by Cq’j“]egm %aqéfe‘%‘r‘zsjii%)‘@%l’%ﬁ)(ds“d Si”ﬁz 19‘?":32?(%“ ®m ~) 3430
1761, 1618, 151%yp a*a?@l&nﬂll}?ega quéadis l@?ﬂwhﬁuﬂfh& khctédidith Eﬁmrﬂmeaoﬁﬁuﬂ:ﬂ) 0 N N~N
N-V 1 ON'N ~H NVR ( DMBO 2
OL-2 17 (m 2 mOfgzméf“za%ﬁwz ﬁldnadl fyer Nésg?f aég]a‘iapeﬁ%edz rhfc“sdeﬂ‘ ‘53“35 (m 3
I:)D, \;’ jg ?042(3 m( p&nf'é‘gdi_ll))ylf@sﬁ’c@&m% chrdn{afd ra}-)hz)z(gra&eﬂﬁhékgﬁeéséﬂtﬁ;ﬂ) éé t?')l 1)20 |7_|)7(Ség 24
y m o, - m y
(dJ =67+, 8O 33@@o(@ldgpfmmp%dr’fﬁba%melmm Exanple 70 20 O N N N
"IN O
'H NMR (CDC13) 8042048 (m,2H) 069-076 (m,2 H) 163-170(m 2 H)

205-2 14 (m 2 H), 3 45-350 (m,2 H)

Br |

Compound 132 was prepared from compound 131 according to the same
procedure described for compound 130 and was used immediately for coupling

upon isolation

15
Brd 133
OH
Compound 133 was prepared according to the same procedure described
for compound 131 using ethyl 3-bromopropionate
20
'HNMR (CDCl3) 8051 (t, J=6 1 Hz 2H), 076 (t, J=62Hz 2 H),207(t J=
73Hz,2H),357(,J=73Hz 2H)
BI'/\SZ
O‘-\l'—
/Sln\ 134
25

Compound 134 was prepared from compound 133 according to the same

procedure described for compound 130



128 04 February 2003 ~H NVR (CDC13) 8 1 14 (g, J =7 ~H 2 H 121 (q J =
6 4 H ? H 2 20-' ' 23 (m2H),307(mIH 338(s 3H) 338(t J=—4Hz 2H), 4~6(t
J=6~Hz 2H),58~(s, 2H), 740(t, J=76Hz, 1 H), 745 (t J=77Hz | H 753 7 (m2 H 7
88 (dJ=82H, 1 H, 838 (dJ=63H1H, 892(s, 1 H, MSme 378

(M#+) Exanple 72 O NN~/ \ I ~ ~"'" ~=N N HO 10 A solution of Exanple 70
(434 ng, 0 72 mmol ) in CHzA 2 (25 nL) was treated with n tl’l%o%llﬁlde( 1
Min CHzClz, 7 2 m., 7 2 muol) Thereactloanxture was te‘lblé%fy 00

tenperature for 40 m nutes and then was quenched slowy w th anhydrous MeCH
The sol vent was evaporated and the residue was 15 diluted with MeOH and
evaporated two nore tinmes Purification by flash colum chronmat ography
(CHzCl 2/ MeOH, 9 MWR@CEK&WIOGOHWHBWR (DMSQ{QQ)H)SOJZ4QFJ%CB3912'25 6 Hz
2 H, 183 (t, J =26 ng_? 9 (t 1 317(dJSO—Izl
H) , 340(t, J=54Hz, 2194)0&]54@(821-@ HﬁJfSOHz 7H))56(tJ 8 0 Hz 2 H)

H) . 475(t . J=46, 1H) , 542(s, 2H), 716(t, J=75Hz, | H), 724(t, J=76Hz 1 20 H), 7 29 (d,
J=48H, 1H, 7~6(d, J=81H, 2H, 825(s, 1H, 838(s, | H,

ME me 364 (VH+) 129 04 February 2003 Exanptef¥2 0 ~~N ~--N ~N=N~. / | N
O\/ O5 ~H NVR (CDO3) 8 0 99-1 03 {m 116-120 (m 2 H), 1651 69
(m2|—|)171175(m2|—|) 2 00 (s, 3 H) 2292-2 9~ (m 1 H, 403 (t, J =
6 2 Hz_2 H) 435(t,J=73Hz, 2H), 537(s, 2}) , B14(d, J=-Criz, I H) , 726-732(m 3 H)) 7

56-7 77(m 1H), 832 (d J=54HxX1H, 872%% 1H, Msme 420

(MH) 10 Exanple 73 0 NN ~N N "N HOE)EarrpIe 72 ( 1 0g9, 2 48 mol) and
KzCO3 ( 1 03 g, 7 44 mol) were 15 stirred together in MeOH (5 nL) at room
tenperature for 1 5 hours The mixture was diluted with HzO and extracted
with CHzA 2 (3 x 25 niA)soIﬂmenoﬁm4()ﬁri|ﬂadroa»ethyabito$bmoe aodg [ 6d gV\BZBIObllIridh)e dri ed

SO ~, and e t d talli
e i ve 650’ ma( PO RN 2 Sagnr it el R Hi B0 WSS SRR B st o
HO salt by trea&nerkgu@mﬁwayaa&a eyl doroforiMateth 39 gV 3 40 Amld)HGhe iix MO X ane

and then by evaporating the sol vent
10 was filtered and the added dropwise to a cooled solution of sodium borohydride

(3 54 g, 93 38 mmol) in a mixture of H,O and THF (1 1 ratio, 50 mL) The
reaction mixture was stirred for 2 hours keeping the temperature below 15 °C and
then for 18 hours at room temperature The reaction was quenched with IN HCl
and the organic layer was separated The aqueous layer was extracted with Et,0

15  and all organic layers were combined, dried over Na,SO4, and evaporated The
resulting solid was dissolved in EtOAc and was washed with saturated aqueous
NaHCO; The organic layer was dried over Na,SO4 and evaporated to give 3 53 g
(75% yield) of compound 135 as a white solid

20 'HNMR (DMSO-dg) 54 57(d,J=57Hz,2H),538(t,J=57Hz, 1 H) 748(d
J=73Hz,2H),768(d,J=73Hz 1 H)

S
"o 136
FF
25 A mixture of compound 135 (3 50 g, 16 81 mmol), hydrogen peroxide

(30%, 19 05 g, 168 10 mmol) and glacial acetic acid (40 mL) was stirred at 80 °C



130 04 February 2003 ~H NVR (DMBO-d6) 8 1 03 1 06 (m2 Hy> | 12-1 16 (m 2
H | 50-156 (m2 H 189-183 (m2H), 313-317 (m1H 346 (t J =6 3
Hz 2 H 4 46 (t, J = 75Hz, 2H), 570(s 2H), 732(t, J=73Hz 1H), 739(t, J=75Hz | H)

762 (d J=80Hz 1 H), 778 (d J=78 Hz 1 H 781 (d,J=64Hz 1 H) 861 (d,J 5 =6 4
, 1 H, 893 (s 1H IR(ICBr, cm~) 3350, 2907, 2443,1736, 1516, 1421
1172, 825, MS mle 378 (MH) Anal Calcd for CZgH3pNAO3~1 35 HCl C 59 63, H,
578, N, 16 56 Found C 59 52, H5 88 N, 16 57 10 Exanpl@ Teoruay300 N N o
N O-N~O O 15 Fnoc-L-valine (0 690 g, 2 00 mml) was conbi ned with oxalyl
chloride {0 508 g, 4 00 mol) and dichl orongt hane ( 10 nL), and the
resulting solution was stirred for 2 hours The m xture was concentrated in
vacuo o a yel| o ierel AL MEMAAES) SORBAT e EXBITN Gosut 57 9, O
667 mmol ) in dry CH3 m.) The resulting mxture was stirre

hours, then was HiQ anécktmcwﬁwi’t@liﬂﬂ) T8 qoimbineddxtwes wmmherda\mldaquaoumcuo

The m'xture was e n 50 .nL d, t he SP shed
successi vel y vvitL&/g a%l(raa é%’eg Oﬁlgrou Qg%:?v%@rﬁedltﬁ gn’(_ﬁ) {551 (ﬁéggr"lywz(ﬁ 10 )
The aqueous extramhune 136 mmmnand back-extracted with Et OAc The
conbi ned organic extracts were dried over anhydrous MySO ~ and concentrat ed
in vacuo Puritication of the crude material 25 by flash chronmat ography
(CHzCG 2 MeCH, ZSIQva@mbOdGFm% (EXPLP 81274 1BS5 81 ffﬁgﬂﬁse(dspkwcb whi ch
was used i nmmredi atelg/ upon i sol ation 04 February 2 Example 75 w N O
--%-. ~ N N-N ~JHO Z-HN8HYNdQJ 7 ¥ 2312024D1 uti on of Exanple 74 (410 ng) and
pi peridine (4 nm.) in DMF ( 15 nL) was stirred for 18 hours The m xture was
concentrated in vacuo The crude solid was redissolved in CHZCl Z and
filtered to renove insolubles Purification of tBe crude product by flash
chromat ography (gradient, CHzCO 2 MeCH 20 0 10 1 ) gave a 184 ng of an 85
15 m xture of Exanples 75 and 73 Repurjfiy on 10 by preparative HPLC gave
284 nmg (52 % yield) of pure Exanple 75 %S the tris

F

o] 137
FF

&

10
A solution of alcohol 136 (2 0 g, 8 32 mmol) in Et;O (50 mL) was cooled
to —5 °C with an ice/salt bath To this solution was added phosphorous tribromide
and the resulting mixture was stirred at —5 °C for 5 hours and then at room
temperature for 18 hours The reaction mixture was poured into ice water and the
15  aqueous layer was extracted with Et;0 The combined organic layers were
washed with saturated aqueous NaHCO3, saturated aqueous NaCl, dried over
Na,SOq, and evaporated to give 1 45 g (56% yield) of 137 as a clear oil

'H NMR (DMSO-dg) 84 87 (s,2 H), 791 (d, J=8 5 Hz,2 H), 8 15 (d, J = 8 4 Hz,
20 2H)

IV Preparation of Examples of Formula I:

Unless a specific procedure is described, Examples 1-166 are prepared

25  according to the general coupling procedures described below



trifluoroacetic acid salt ~H NVR (DVSO) 8 0 93 (d, J =6 9 Hz, 3 H), 0 96
(d, J =6 9 H, 3 H, 099-10I (m 2 H, 113-117 (m 2 H, 1 74-1 78
(m 2H, 18-192(m 2H, 211-2 1715 (m 1 H, 313-3 1?2 (m 1 H), 3
93 (br s 1 H, 4 20-431 (m 2H, 444 (t, J =174

Hz, 2H) , 556( s, 2H), 723(dd, J=75Hz, 75Hz, 1H), 730(dd, J=75Hz, 75 Hz,

H), 757(d, J=80Hz, 1 H),767(d,J=8 1 Hz, 1 H),782(d, J=63 (br s,
2H, 862(d, J=57H, 1H, 883(s, 1gi), M me%ﬁqhﬂiﬁwﬁq@ﬂ 04
February 2003 Cxanple 76 NO~I ~NNN,J NOO \ 5 ~HNW (DvO-db) 8 0
89-0 93 (M 2 M) Gehefli ChyBling m@ceaﬂmohedmar&&tmbeazma;méﬂm) 238 2(ko-2
H, 158-166 (m 2 H, 3 H

(t,J=66Hz, 2H), 4, :ya(itazgmshﬂesmﬂ @BwlsleH)Pmi'@!neéﬂVanEH 724(t J=70Hz, 1
H).729(d, J=SOHz, 1 H), 758(t,J=78Hz, 2H), 8 22 (bs, 1 H), 8 42 (bs, | H), 10
MB m e 433 (MH+) Exanple 77 0 N/J / N-N~N N HO 15 Exanple 76 (I 15 ng, 0
27 mol) in 1 N HO (E@amplys Wds8-h2alideld, 234605, 6%-70,012, 20,19401102, ey 111-

(9% yi ci cy of ittty 3. tHE ETbohfobi Gl Brtsndedli 5Bl i ™
(DMSO-d6) 8 1 04-183,%40d 188 wéretprepakedldcdrdihg t4 the falldWing prodedtute 53 (M 4 H), 1
85-1 91 (m 2 H), 3 13-3 17 (m 1 H, 3 40-350 (m 2 H, 4 ~1 (t, J =7 5
Hz 133 04 February 2003 2 H), 5 82 (s, 2 H 7 =13 7 46 (m1 H), 7 46 7 52
=80

(m1H) 769 (d J =18 aQoidZioﬂ-oﬂl aﬁdgfbx()Qm‘l]dazo;@nﬂm'é%ri ofb. 7 91 (dJ
Hz 1 H 864 (dJ=64H1H 7 (s
imidazopyrimidine (1 equxvalent of each) in THF or CH,Cl, or DMF is added 3-4

10 equivalents of BTPP or Cs;CO; The mixture is stirred at 0 °C or room
temperature for [-16 hours The solvent is evaporated, and the residue is diluted
with water and extracted with EtOAc The crude product is then purified by

chromatography on silica gel or by reverse phase preparative HPLC
15  General Procedure of Reacting Ia with R;-L.G in Scheme I-B

Examples §-7, 18, 100, and 138 were prepared according to the following

procedure

20 To a solution of Ia and ! 5-3 equivalents of BTPP, Cs,CO;, or BEMP on
polystyrene resin in THF or DMF is slowly added R;-LG at room temperature
When the reaction is completed, the solvent is evaporated or resin is filtered and
filtrate is evaporated The residue is purified by dissolving in EtOAc or CH,Cl; and
washing with water followed by flash chromatography, or by trituration of the solid

25  collected from the reaction in solvents such as MeOH or by reverse phase

preparative HPLC
General Procedure of Reacting V with R;-LG in Scheme I-C

30 Examples 48, 67-68, 76, 78, 80, 82, 84, 88, 124, and 152-153 were

prepared according to the following procedure



M5 me 391 (MH) 5 Exanple 78 NN N-NOi Si 10 Exanple 78 was prepared
according to the general coupling procedure shown in Schene |-C and was
used i medi ately upon isolation Exanple 79 0O NN N-N1j OH To a solution
of Exanple 79 (86 ng, 0 17 mml) in THF (3 nL) was added tetrabutyl amoni um
fluoride (TBAF, 1 Min THF, 0 25 niL, 0 25 mmol) 04 February 2003 134 The
reaction mxture was stirred at roomterrperature for 18 haqurs at i.ch time
more tetrabutyl ammoni um fluoride (TBAF 1 Min THF 0 50 Rft Fepradryghid) was
added and stirring was continued at roomtenperature for an additional 18
hours Purification by flash colum chromatc?@raphy (CHzCh/ I\/EO—l 9 1 ) gave 5

Exanpl e 79 HNI\/R(CDC13) d 0 94-0 .97 (m 111 (m
2 H) 140 (t J -- 3 elqpmixtyy of Vend 4 5708‘(%46%9“2%61*2/(18#6 rn$EMPH)ﬂ 4 25
(t J =77H 2 ﬂ@lys@’y%e(‘éu@xﬂ"ﬂﬁﬁmgmﬁgwg’s a’%idth :i:GH)Thezea%ﬁoglszl (m2

H, 727 (t, J =46 H 1 b, 1 H), 4(d, J=5
3 Hz, 1H, 8 655t1(n$d amemp;rams(rmmg fmh)O °§3¢30 °29°6630 DitReEs tdB&)@QuriéﬂgQ

oL o2 Bl R SR BSOBI S0 S bbb et R 8 1
and was used § rmmd*aatnek%pmﬁw ah& eeatdidue is pdrdfeddsd ke Eolamy cROGAtdpxpRpl € 81 O
NN~ W=~NN Hgl silica or reverse phase preperative HPLC In examples where sodium hydride
is used as base, the reaction mixture is diluted with water, extracted with EtOAc
or CH,Cl,, and purified by flash column chromatography on silica or reverse
phase preparative HPLC
10

Example 1

@::\y\Nj\NJ\

15 'HNMR (CDCl3)$205-2 11 (m 2H),229(s,3 H),250(t,J =71 Hz, 2 H)
458(t,J=76Hz 2H),536(s 1 H),548(s,3H),706(dd J=52,78Hz 1
H), 7 35-7 45 (m, 3 H), 784 (d,J =7 4 Hz, 1 H), 794 (bd, ] =6 4 Hz, 1 H), 8 08
(dd,J=12,52Hz, | H),
IR (KBr, cm ') 3423, 2952, 2243, 1698 1656, 1618, 1452 1403, 1336, 1247 1152
20 790, 766, 743,
MS m/e 373 (MH"),
Anal Calcd for C2;HyoNsO C,6773,H,541,N,2257
Found C, 6735,H,535,N,2241



5 Exanpl e 81 was prepared according to the sane deprotection procedure as
Exanple 79 from Exanple 80 ~H NVR (CDC13) b 1 02-1 04 (m 2 H, 1 16 (q, J
=6 9 Hz, 2 H, 132 (s6H, 181 (t,J=32Hz,H),249(s, 1 H,293 (m 1

H) , 445(t, J=34Hz 2H) 541 10 (s, 2H), 714(d, J=525 Hz

1H), 727-730(m 2H), 733(dd, J=25,35Hz 1 H), 7 77 (dd, J =2 9, 31 Hz, 1 H), 8
anple 82 15 0 N N N
1G4, Febraary 20032 H),

H, 177-186 (m 2
89-2 97 (m1 H) 4

2
34 (d, J =53, 1 H, 877 (s, 1H, M5s me 392 (MH) EX
-NOS ~HNW (CDC13) b 0 03 (s, 6 H), Ogg-o 86 (m 2
100-102(m 2H, 115-117 (m 2 H, | -1 51 (m 2
H, 205 (t, J =714 04 February 2003 ,136 2 H, 2
20 (t J =74 H 2H 535(s2H 7 10¢84"Pf% 2 Hz, 1 H), 7 24-7 26 (m 2
H 7 31-733 (m1H 7 74-777 (m1H 831 (dJ=52H1H 869 (s 1H
M5 me 518 (MH) 5 Exanple 83 O NN~/ v N-N OH 10 Exanpl e 83 was prepared
from Exanpl e 82 according to the sane deprot ecion rocedure described for
Exanple 79 ~H NVR (DVsO-db) b 0 91- N1 13-122 (m 2 H, 1
77-1 84 (m 2 H),227(q,J=74Hz, 2H), 2 = 8Hz,%1mjé89-295(n) 1 H),423(t,J 15

=77H, 2H, 527 (s, 2 H, 703(d, P =S5 , 1 H) 7 24-731 (m 2
H, 734 (ddJ =1964H, 1LH, 766(dd, XA=14 71H, 1H, 823
(d, J =52 Hz, 1 H 860 (s, 1H, (KBr, cm~) 3392, 2938, 1721, 1609,
1499, 1410, 913, 743, Ms me 404 ( | 37 Exanpl e 84

5 'HNMR(CDCl;)8113-121 (m,4H) 206-212(m 2H),251 (1,J=72Hz 2
H),301-305(m, | H),457(t J=75Hz2H),542(s,2H),701-705(m 1 H)
734-747 (m,3 H) 781-786 (m 2H) 8 10(d,J=4 8 Hz, | H),

IR (KBr, cm ') 3424, 2244, 1702 1333 1474, 1461, 1280, 1164, 789,
MS m/e 373 (MH")
10
Example 3

0 o
©1N\>/\ A /U\0J<
N
N

N N

15 'HNMR (CD;0D) 8168 (s, 9 H),2 18-221 (m, 2 H), 260 (t, ] =7 2 Hz, 2 H),
450(t,J=76Hz, 2H),548 (s,2H),723-725(m, 1 H),730(t,J=72Hz |
H),735(d,J=54Hz, 1 H),754(d,J=80Hz 1 H),756(d,J=80Hz 1 H),
831(d,J=54Hz, 1 H),888 (s, 1 H),

MS m/e 433 (MH")



ONN-~~\\ NN%i,O 04 February 2003 5 "H NVR (CDC13) 8 0 OS (t J = 5 8
Hz, 2 H, 014 (s, 6 H, 063 (t, J =61 H 2 H, 090 (s, 9 H, 1 00-1 03
(m 2K, 1131 17 (m'2 M, ( 86 (t, J =66 H, 21, 289-292 (m 1

H),461(t,J=66Hz,2H),542(s,2H),712(d,J 49 H, 1H),7
227 24 (m 2 H), 738740 (m 1 H, 772774 (m1lH, 832(d, J =55
Hz, 1 H), 866 (s, 1 H 10 M5 nie 504 (NH+) Exarrpe

N~--~ .-N HO 15 Exanpl e 85 was prepared from Exanpl e Ooéchiég?rd'?ﬁgﬁgéathe

same deprotection procedure descri bed for EX&nmpl e 7 HNI\/R(DI\/BOdb) 8 0
10(q J=48H, 2H, 049 (q, J =49 H, 2 H), 020094 (m 2 H),

4 09
1 04-107 (m 2 H, | 85 (t, J —70Hz Example$ 99 (m
138 04 February 2003 J =7 0 Hz 2 H) 542(slH) 546 (s 2 H 7 16 (dt J =
1076 HzZ1H 7 23 (dt,J=10 76Hz 1 H) 728(d J 52Hz 1 H), 754(dd
J=80, 230Hz,2 H), 8 25 (d, J = 525H21H)839 , 1 H MSnme 390 (MH) 5
Exanple 86 ON ~ ~N NN\~ NOH 10 3 i on_of oxalyl chloride (326
ng, 2 57 mol) in CHZCl~ (5 nlL) cool € wi¥h a dry icel/acetone bath
was added a sol ution of DMSO (268 ng, moi Y=t CHZC12 ( 10 nlL) slowy
over 15 mnutes After stirring for 10 m putes, | uti on of Exanple 71
(622 nmg, 1 71 mmol) in CH2C12 (5 nL) was} slowy added to the reaction
m xture The reaction was nonitored foryconpletion 1 ~ by thin |ayer
chr omat ogr aphy and LC/ M5 The sol ution L)ecarre cl oudy upon conpletion and the
reacti on was quenched at -78 C by adding triethylamne (693 ng, 6 85 nmol)
The sol ution becane clear and was then warnmed to room tenperature The
reacti on m xtére was dhe ubatdxydatﬂmnyﬂ[graxp@ﬁmmwwmwmmmwwmaﬁngamﬂ brine,

dried S04, hd G bk |
o e SR Sl 20 PGPt

yi el d) of Exanpl entSenedftitctomypaingid®d | medi atel y upon isol ati on Exanple 87 O
N vY~N~N ~N

1 H, 4 54 (t,
S

'H NMR (CD;0D)$205-2 11 (m, 2 H),263 (t, J=74Hz,2 H), 441 (t J=75
10 Hz,2H),539(s,2H),716-719(m, 1 H),724-727(m,2H),755(d J=80

Hz,1H),761(d,J=80Hz, 1 H),817(d,J=52Hz, 1 H),825(s, 1 H), 11 34

(s, L H),

MS m/e 333 (MH")

15 Example §

Cry sy

g

'H NMR (DMSO-dg) 52 14-2 17 (m, 2 H), 265 (, =74 Hz, 2 H), 4 41 (t J =
20 7S5Hz, 2H),552(s,2H), 718 (t,J=80Hz, | H), 728 (t, ] =8 0Hz, 1 H), 751

(d,J=53Hz, 1H),755(d,J=80Hz, 1 H),764(d, J=82Hz, 1 H),847(d J

=53 Hz, 1 H),865(s, | H),

IR (KBr, cm ') 3436, 2987, 2263, 1760, 1608, 1384, 1125, 748,

MS m/e 358 (MH"),



\~ N 25 HO CF3 04 February 2003 |39 Exanple 87 was prepared according to
the procedure described in ,I ~Lfed Chem 1996, 39, 2411-2421 by Yu K -L et
al using al dehyde 86 A fresh solution of anhydrous 1 Mtetrabutyl ammoni um
fluoride ~n THF 5 was prepared according to the procedure described by Cox
et al inJ Oganic Chemstry 1984, ,~9 32| 9-3220 To a solution of Exanple
86 (150 ng, 0 42 mmol) in THF (10 nL) was added trinethyl (trifluoronethyl)
silane (0 5Min THF 1 25 nL, 0 62 nmol) 10 fol |l owed by a0d&iehryanyWIount
of tetrabutyl anmoniumfluoride (TBAF 1 M Fh THF 8 pL) at 0 C The reaction
m xture was stirred at O Cfor 1 5 hours and then warned to room

t enper at ure Addingl Gplaf G ipBeNyPrd ¢5"Gor onkt AP il Bnd £998Min THF 1 05
m., 0 53 rnnol) and TBAF (1Min T pL) £ € Q; B t he reaction
toward conpl etion The reaction wasl_li%aﬁ%nchedws\ngf %ﬁggélg?g%lsy?‘%AF (1 Min
THF, 2 88 nL, 2 88 nmmol) and the reaction mxture was allowed to stir for
18 hours The sol vent was evaporated andg. the,residue was purified by flash
col um chr omat ogr aphy (gradient, strai S.ﬂ'f'm Cic to EtQAc/MeOH, 51 ) to
give 106 ngs5(59% yi el d) of Exanple 87 20 ~H NVR (CD30D) b 0 98-1 07 (m 2
H, 108116 (m 1 H, 189-197 (m 1H 2008x 14 (m 1 H, 2 99-3 04

(m 2 H, 391-395 (m 1 H), 453463 (m 3 HL B 46-555 (m 2 H), 7
25-7 28 (m 1 H), 7 33 (dt, J = u@ 7\W N@H,z\? 40 (d, J =55 Hz, 1
H, 758 (d, J=81H, 2H, 8260t J=5{4H, 1H, 830 (s, 1 H, IR
(KBr, cm~) 3422, 1723, 1613 1504, 1442, 1 {73)1131, 745, 25 MS nfe 432
(M) 140 04 February 2003 Exanple[88 0 NWNN "~/ °, ~~ NNOOOS5 ~H
NVR (CDC13) 8 0 92-0 95 (m2 H), 1,03-1 07 (m 2 H), 2 81-2 85 (m1 H),
353(t, J=48Hz, 2H), 407(t, J=48Hz, 2H), §36(s, 2H), 569(s, 2H) , 704

'H NMR (CD30D) 81 53 (d,J =68 Hz, 6 H), 227-232 (m, 2 H),265(t J=72

Hz,2 H),408-4 12 (m, 1 H),457(t J=75Hz,2H),568(s 2H),730(t J=
10 73Hz 1H),739(t,J=72Hz 1 H),756(d,J=80Hz 1 H),767(d,J=82

Hz, 1 H),788(d, J=63 Hz,2H),861(d,J=63Hz, | H),894 (s, | H),

IR (KBr, cm ') 3420, 2314, 2251, 2075, 2008, 1752, 1623, 1509, 1369, 1180, 738

HRMS my/e 439 1552 (MH")

15 Example 7
)i
Cor 0L
N —
\ 4 CN

N
l
N

'HNMR (DMSO-dg) $2 11-2 12 (m, 2 H), 263 (t, ] =74 Hz, 2 H), 442 (t, I =
20 74Hz 2H),528(s,2H),550(s,2H),718(t,J=80Hz, 1 H),726(.J=80

Hz, 1 H),735(d,J=53Hz, 1 H),755-757(m,3H),762(d, =81 Hz, | H),

786 (d, J =82 Hz), 824 (d.J=5 2 Hz, 1H),840 (s, | H),

IR (KBr, cm ') 3424, 2953, 2250, 2229, 1716, 1609, 1503, 825, 744,

MS m/e 448 (MH"),



(d, J=55Hz, 1 H, 719-723 (m 3 H, 733739 (m 3H, 7 48-7 51 (m
1H, 770-772 (m 1H, 78 (d, J =83 H, 1H, 822(d, J =52 H, 1
H, 852 (s, 1 H, 10 MS me 484 (MH+) Exanple 89 0 N\ NI N-N O OH 15 To

a solution of Exanple 88 (30 5 ng, 0 06 mol) in MeOH ( 1 nL) was added
ammonia (2 Min MeOH, 1 nL) The reaction mxture was stirred at room 04

February 2003 t41 tenperature for 16 hours The sol vent once te
Purification by preparative HPLC (gradi ent g§0% MeOH m H@gﬁ:\ﬁcqr rgpr% TFA to

90% MeCH in H20 with 0 1% TFA) followed by treatnment with excess 4 N HO in

di oxane gave EX@CGH'!EC&&% t%ﬁcglmg Nd@-0§§i¢305 Hd\'l‘db'B9(§D39@)N8>1]6911-1 17 (m2
H 121-126 (m 2 H 0 372-3 77 (m 2

H, 598 (s, 2 H, 6 11 (s, 2 H, 7Femd(t, Q690@ l=¥|z~}8ILN-1)°177UG(t,J:76Hz, 1
H), 778(d, J=80Hz, 1 H), 792(d,J=42Hz 1 h),804 (d J=80Hz 1 H), 858(d, J=39Hz, 1
H,889 (s, 1 H, 10 Ms me 380 (MH) Exanple 90 /CF3 OrN NN -N O 15 M5
me 510 (M) | 42 04 February 2003 Exaiwdnepl®8 CF3 O- N\ M ~~N ~N N OH 5
Exanpl e 91 W%S prepared from Exanple 90 according to the sane procedure

0

descri bed f Example 71

'H NMR (DMSO-dg) § 2 10-2 13 (m, 2 H), 2 64 (t, J = 74 Hz, 2 H), 3 20 (s, 3 H)

443(t J=74Hz, 2H),530(s,2H),551(s,2H) 719(t,J=80Hz 1 H), 727
10 (t,J=72Hz 1H),735(d,J=52Hz 1 H),755(d,J=80Hz 1| H),762-7 65

(m,3H),793(d,J=83Hz,2H),824(d,J=52Hz 1 H), 843 (s, 1 H),

IR (KBr, cm ') 3424, 2246 1707, 1614, 1501, 1407, 1306, 1148,

MS m/e 501 (MH"),

Anal Calcd for Cy6H24N6038 C,6238,H,483,N, 1678
15 Found C,6231 H,473 N,1675
Example 9
)i
N\ N N
T {:—XA@\ 9
/ 777N
\ N
|
N

20
'H NMR (DMSO-dg) 6 2 11-2 14 (m, 2 H), 2 65 (t,J = 74 Hz, 2 H), 3 21 (s, 3 H),
444 (t,J=74Hz,2H),530(s,2H),551(s,2H),716(m, 1 H),736(d J=52
Hz, 1 H),740(q,J=24,97 Hz, L H),763-768 (m,3H),794(d,J=84 Hz 2
H),825(d,J=52Hz | H), 844 (s, 1 H),



~H NVR (DMSO-db) b I 53-1 59 (m 2 H, I 87-192 (m 2 H), 347 (t, J =6 4

Hz, 2H), 454(t,J=76Hz, 2H), 51 7(q, J=90Hz, 2H), 589(s, 2H), 744(t,J= 10 76Hz, 1

H)y, 751 (t,J=76Hz, 1 H),770(d,J=8 | Hz, 1 H),791 (d,J=82 Hz, | H), 8 10 (d,

J=64H, 1H, 880 (d, J=65Hz, 1 H, 91 1 (s, 1 H M me 420

(M) Exanple 92 15 ON I i \~N-N~ ~N CF343N O H Exanpl e 92 was prepared

from Exanpl e 91 accordl ng to the sane procedure describ e 86 20
(B Febyan I O3

Zﬁ;NgRchgg%?é, °b¥§g%§ﬁ?g 2%4%335? GAé%rlT4{D 727-734(m 143 04
February 2003 2BI§ midSiOdMIET5H, 1 H) 878(dd J=09 72Hz | FD,839(d,J:?fKEhi
|j)N 2F§5N(SHO éFgD hﬁlcé%gé%%ﬁg?@bg:r ed%\‘ %W) m Sé% ccc:)oi\ldiI IngI to the

sane 10 procedure described foFodrdanpl e 6006l MM 0360y b 1 60-1 73 (m 1
H, 178-190 (m 1H), 200-214 (m 2 H, 39-401 (m 1

H), 453(t, J=78Hz, 2H), 494(q, J=89Hz, 2H) , 569(s, 2H), 7 34-7 44 (m 2 H), 7 60
(d, J—78H21H), 7 68 (d, J—75nga,;,|§|)w792(d J =156 3 Hz, 1
M, 860 (d J =57k, 1H,. 882 (s . M5 mie 488 (MH+) Exanple 94 O
~NN~-N~-NO~NNO,O

]

\>/\NJ\N

10 'HNMR (DMSO-dg) 82 09-2 13 (m, 2 H),2 64 (t,J =74 Hz,2 H), 3 84 (5,3 H)
443 (t,J=74Hz,2H),526(s,2H),550(s,2H),713-7 17 (m, 1 H), 7 34-7 40
(m,2 H),751(d,J=83Hz 2H),764-767 (m, 1 H), 796-797 (m 2 H), 823
(d,J=52Hz 1H), 839 (s, 1H),

IR (KBr cm ') 3432, 2954, 2245, 1719, 1698, 1499, 1284, 1139,

15 MS m/e 499 (MH"),

Anal Calcd for C31H23FNgO5 C,6505,H,465,N, 1685
Found C,6525,H,465,N, 1687
Example 11

20

'H NMR (DMSO-dg) 52 17-2 23 (m, 2 H), 3 02 (s, 3 H), 320 (s, 3H), 326 (t, J =
80Hz 2H),451(t,J=77Hz2H),529(s,2H),550(s,2 H),7 16 (dt, ] =



20 04 February 2003 144 ~H NWR (CDC13) d
2 H, 199 (s, 3H 254 (s 3H 404 (tJ
Hz 2 H, 548 (s, 2 H, 6 97 (s, 1 H, 7 27-7
H, 800 (d, J =54H, 1 H 846 (dJ =514
(KBr cm ~) 3421 1727. 1599 1527 |484, 1457, 12 51 M5 me 461 (M), Anal
Calcd for Cz:~H2,~N60,~ 2 0 HZOC, 58 06 H, 5 68, N 16 93_Found C 58 36
H 5 55 N 16 97 10 Example 95 O N 11 ~~N2N ~N, O ~N N HOASehHAY 2303\
prepared from Exangl e 94 according to the sane 15 procedure descri bed for

Exanpl e 73 ~H NWR ¢ 8acllB) B36(dsh= ﬂ%ﬁZ(ln&i) Z 49)dd ¥ 79419 8Bz )27 6§ (d 3 65
(t) J =61 Hz 2 4 50_ (s, 1
M. 7 28-7 36 J(m Ij)sHﬁ) ﬁ’? % (‘}d]fg‘{ d{%ﬁ)l,zHg%o%ﬁ(jd? ﬁ%:Hé ip*ﬁé?ﬁ?%, 8 45
(d, J =5 4 Hz]=32H)z 18{)884@$$ IHH)) 20 IR (KBr, cm ~) 3309 1728, 1602,
1528, 1483, 14 385, 4 5 Q4_Februar
2003 Exanpl e 9@2% l)}M\?\/%g 2{@0 1%% @(i?fﬁé g{li‘g% ]v]éé Bﬁef}g} eduvi;
synt hesi s of tm[a,@eswat(m}{ mtermadl ate according to the sane procedure
descri bed for Exanple 72 faollowed imedi at e|6¥ by deprotection of the

al cohol accor dfRY C8cd s GelhENi@Sedur e desér PHed Mot SN2 73 10 ~H NMVR

CDC13) 8 1 61-1 67 (m 2 H) 9-1 85 (m 5m2
(243 2429(m 2H) , 281- 285(9(m 2H) 368{“1:z J= eom(zmczigﬁg(% Agg%gqq 1(4

(m 1 H 543 (s, 2 H, 722-735 (m 4 H, 7 75- 77(m1H)
Example 12

M

168173 (m2H | 74-1 80 (m
=63 H, 2H, 435(t, J=7
m3 H, 7 78-7 80 (m1

(1H),886(slH),5IR
7

5

3
35
Hz
57

6

4 85-4 92

10

Jf

'H NMR (CDCl3) 5 0 98 (s, 3 H), 095 (s 3 H), 1 44-1 52 (m, 2 H), 1 60-1 73 (m
1H),225(s,3H),428-433(m,2H),520(s, 1 H),541(s,3H),702(d,J=51
15 hz,1H),727-731 (m,3H),777-780(m, 1 H),831(d,J=51Hz, | H), 8§73 (s,

1 H),
MS m/e 376 (MH"),
IR (KBr, cm ') 2957, 1712, 1603, 1494, 1398, 1330, 1167, 1138, 816, 740
Anal Calcd for C3HysNsO C,7038, H,6 71, N, 18 65
20 Found C,7024 H 667,N, 1871
Example 13
/?L
N~ N7

25



833 (dJ=55Hz, 1 H, 88 (s1H, M5Sme 392 (M), 15 Anal Calcd for
CzZHzsNs02 0 5 H20 C, 65 98) H, 6 54, N, 17 49 Found C, 65 7I, H, 6 62, N,
17 37 Exanple 97 ON ~~N~N~ ~N \~ N 20 HO Exanple 97 was prepared via
synthesis of the acetate internediate according to the sanme procedure
described for Exanple 72 followed i medi ately 04 February 2003 |46 by
deprotection of the al cohol according to the sane procegﬂr descr @ d for
Exanple 73 ~H NMR (CDCI3) 8 1 61-1 67 (m 2 H 1 75-1 8 (Ferﬁliuw 5202
(m2H, 5205211 (nmM 4H, 368 (tJ=60H2H, 435(t, J=7

Hz, 2 H), 4 82-489 (m 1 H, 543 (s 2 H7 04 (d, J = 55Hz,1H)7227
30(m2|—|)732735(m1H),776778(m1|—|),830dJ 55 Hz, 1
H, 8 82 (s 1 H), | Ro(@wBtutiognf 4rhlepord-nxaind- 128ddy irpiignidagof#. 4] sndm9295 742,

ggunmdecdfog?( 78 Ol)-lf E%@gﬁlq\fﬁ!{h@bﬁ%ﬂganpﬁggg%génﬁobqﬁp%@ Hl\(f {%Lig %ﬁi]dl'éxarrpl e
98 was pr egar edodium dntd@simsg, 0% diepeasiart atreinent eil e docait :emmt;mdl ng to the
depr of et on o\ EUEPEGHl) MEGb ARy B disemeanel S1iaset 0 8eberdbed for
20 Exanple 3 IHshid( m{@@ésﬂmngbm%n&éw&s é&ﬁreﬁmve%xg‘& andle»fa oﬂate@9 T(h"en 2 H

2

18 (s, 3 H, 337-3 41 (m 2 H), 5 (t 7(t, J =5

1 H, 1 H, 5 2@1% wap dqy)edawttqutgrmﬂepq)racted wah@élzo JThe crnrbqui exgaqla 7 17-7
1

|2_|)7 ( mI\/B ?r[ H, 378 W%Kﬁ_éleqpo&%s@ ’an@g’va%o%?ed( Ophedesiam »gas%rlﬁ!]:d IBQ' flafh 48 (S,

chromatography (gradient, EtOAc then EtOAc/MeOH, 20 1 to 10 1) to give the
Example 13 (78 mg, 38% yield)

10
'HNMR (CDCl3) 6 1 07 (d, J=6 3 Hz. 6 H), 1 72-1 86 (m, 3 H), 3 52 (s 3 H),
427(t,J=77Hz,2H),564(s,2H),698(d,J=53Hz, 1 H),718-730(m 2
H),735(d,J=75Hz, 1 H),766(d,J=74Hz, 1H),813(d,J=53Hz 1H),
IR (KBr, cm ') 3449, 2954, 1735, 1613, 1586, 1503, 1441, 1133, 775,

15 MS m/e 384 (MH"),

Anal Calcd for C30H2,CINsO o 1 10 H,O C,5950,H,604 N 1735
Found C,5946,H,547,N 1668
Example 14

R

'HNMR (CDCl3) 8 1 07 (d, J = 6 1Hz, 6 H), 1 78-1 84 (m, 3 H), 442 (bt, J=80

Hz,2 H), 521 (s,2 H) 577 (s,2 H), 7 14:(d,J =62 Hz, 1 H), 7 33-749 (m 8 H)
25 794(d,J=80Hz1H),834(d,J=63Hz 1 H),900 (s, 1 H),

MS m/e 376 (MH")



04 February 2003 1.17 Exanple 99 O NIl ~ ~~N~NH ~N N OH 5 Exanpl e 99 was

prepared from Exanpl e 98 according to the sanme procedure described for

Example 17 ~H NVR (DMSO-db) 8 1 44-1 48 (m 2 H), 1 65-1 68 (m 2 H), 3

38-3 42 (m 2 H),434(t,J=75Hz, 2H), 447(t, J=51 Hz, 1H),538 (s, 1

H), 707(d, J=52 10 Hz, 1 H),719(t,J=70Hz, 1 H), 723(t,J=70Hz 1

H), 757(t,J=80Hz, 1 H)) 8 15 (d, J =5 | 1 H, 8 34 (s, 11 59 (s,

1 H), MBS me 338 (M#) Exanple 100 15 O N-N-N ~N N OH @Wf@@m@@381

54-1 60 (m 2 H, 186-192 (m 2 H SExmlJ—62H22|—1),445(t,J

=7 7H, 2H, 520 (s, 1H, 565 (d-FPEIY 1y 2 H) 721°7 32 (m 20
( H),752755(m1|—|))763(t,J 84 H, 1 H, 8

4 H, 7 34-7 37 m 3

37 (d, J =6 5Hz, 1 H, 868 (s, 1 H, MSme 428 (M+ 04 February 2003
| 48 Exanple 101 OO N Il Il yN-N-O ~NN005@r sol ution of Exanple 99
(34ng,01rrrm|)ad4d|rrethylam \WM\ZOW,OOZMI)M
pyridine ( 1 mM) was added acetic aQn i’de ( , 0 22 mmol) at room
tenperature After stirring for 12 hours, the peacti on m xture was dil uted
with EtOAc ( 10 m) and washed tw ce with H20 brine The conbi ned

organi c extracts were dried over MJSOCai_and 10 concentrated The resi due was
purified by flash colum chromatagraphy (CHzCl z/ MeOH, 20 1 ) to yield 35 ny
(82%i el d) of Exanple 101 as a white solid ~H NVR (CDC13) 8 1 69-1 82 (m 4

H. 200 (s, 3 Bxnvk 8Dob) 6 89 d, 7985 b, &5, Pa1 49 (m, 2 1), 1 62-1 73 (m |
H), 225 (s, 3 H), 427-4 33 (m, 2 H), 5 21 (s 1 H), 5 38 (s 2 H), 542 (s 1 H),
702-708 (m 2H),723(dd, J=45,90Hz 1 H), 745 (dd, J=24,93 Hz 1 H)
833(d,J=51Hz | H), 817 (s, 1 H),
IR (KBr, cm ') 2060, 1713, 1605, 1495, 1455, 1399, 1333, 1163, 1140, 848, 813
10 MS m/e 394 (MH"),

Anal Calcd for C2;H24FNsO C,6716,H,6 15,N, 1780
Found C,6725,H,596,N,17 88
Example 16

15

'HNMR (CDCl3) 8§ 097 (d, J =6 9 Hz, 6 H), 1 43-150 (m, 2 H), 1 55(d J=72
Hz, 6 H), 1 55-1 75 (m, | H), 4 26-4 31 (m, 2 H), 4 70-4 80 (m, 1 H), 537 (s, 2
20 H),701-708(m,2H),722(dd,J=48,89Hz, 1H),744(dd,J=27,93 Hz,
1H),829(d,J=54 Hz, 1 H), 868 (s, | H),
IR (KBr, cm ') 2956, 1706, 1493, 1456, 1389, 1332, 1133, 1113, 847,
MS m/e 396 (MH"),
Anal Calcd for C32Ha6FN5Oe0 33H,0 C,6582,H,669, N, 17 44
25 Found C,6583,H,630,N,1743



15 Hz,2H),434(t,J:66Hz,2H),539(5,2H),726-732(m3H),775-778(m 1 H, 803
(d, J=51H, 1H, 842 (d, J=32H, 1 H, 882 (s, 1L H, Msnle 422
(MHO |49 04 February 2003 Exanple 102 0 N\ N | ~ ~-~ ~N N O 5 ~H NVR
(DVBO-d6) 8 0 64-0 68 (m 2 H), 0 81-0 86 (m 2 H), 128137 (m 4 H 1 72
(s, 3H, 227 (s, 3H, 273277 (m 1H, 372 (t, J=62H, 2H, 4
07 (t,J=7 1 bz, 2H),5 14(s, 2H), 676(d, J=73Hz, 1 H), 690(t 1 7' 03
(d, J=525H, 1H, 713 (d, J=81H, 1H,. 800 é)'%gmagjé_&o%lm
8 23 (s, 1 H, 10 M5 nfe 434 (M) Exarrpl‘é3103 N\ NI ~~--- ~i / N-N

i N
OH 15 Exanpl e 103 was prepared from Exanple 102 according to the sane
procedure described for Exanple 73 15@mplegdpruary 2003 ~H NVR ( DMSO- db)
8 090-095 (m2H 105110(m 2H 135141 (m2H, 150-155(m 2
H, 251 (s, 3H, 297-300(m 1H, 427 (t, J =75Hz, 2 H,

443(t, J=50Hz, 2H), 538( s, 2H) 700(d J=72Hz 1H) 713(Q J 77 Hz 1 H), 7 27 (d. J

=5 2 Hz, 1H) 7 34 (d) J = 81, J=52Hz, 15H, 845
(s, 1 H, Msnme 392 (MH) Exarrple I\f“ H -~/ N~-N~-N N O ~O
5 A solution of Example 15 (4 0 g, 10 17 mmol) in a mixture of MeOH (10

mL) and 6 N HCI (20 mL) was stirred at reflux overnight The solution was
cooled to room temperature and neutralized with concentrated NaOH solution,
and evaporated The residue was taken up with CH;Cl,, dried over MgSQ, and
evaporated The residue was triturated with hot EtOAc and filtered to give

10  Example 17 (3 22 g, 90% yield) as a white solid

"HNMR (CDCl3) 8099 (d, =6 6 Hz, 6 H), 1 50-1 55 (m, 2 H), 1 71-1 77 (m 1
H),425-431 (m 2H),536(s,2H),697(d,J=51Hz 1H),706(dt,]=24,
93Hz, 1 H),723(dd,J=45,87Hz,1H),743(dd,J=24,93 Hz,1 H), 829
15 (d,J=51Hz, 1H),862(s, 1H),989(bs, I H),
IR (KBr, cm ') 2958, 1720, 1622, 1491, 1455, 1139, 1014, 958 894, 813
MS m/e 375 (MHY),
Anal Calcd for C9HoFNsO C,6458 H,570 N, 1982
Found C,6426,H,558,N,19 85
20
Example 18

o}
F Y\N}\\N
e



~H NVR (CDC13) 8 1 00-1 02 (m2 H), 1 14-118 (m 2 H, 122 (t, J =7 1Hz
3 H),238(t,J=715Hz, 2H), 291-296(m 1 H), 410(q, J=72Hz, 2H), 438
(t,J=76Hz, 2H), 537(s, 2H), 716(d, J=54Hz, 1 H), 724-730(m 4H), 15 739(d, J=66Hz,
1 H,775(d,J=70Hz, 1 H),833(d,J=53 Hz, 1 H 871 (s, 1 H, Ms ne 419 (M+
Example 105 20 O NN~/ ~ 1/ N-NOOH 151 04 February 2003 A m'xture of
Exanple 10:1 (346 ng 0 83 mmvol ) and aqueogg sodi um hydrOX| N41n 4
| 3 nmmol) were stirred in MeOH (5 m_) for 724 hours at ? Hﬁ@f&@@ﬁe The

m xture was neutralijized wth HC owed b ash colurm chromato raphy to
G ve Exami e 10 NMEEERIGR) 6@ 8) ) 3617 HE I8 5 o oo gp h 150075 iy 2
2 36-2 41 (m 9 2 Do, ( - 91 (s, 2
07 a1-7 7 (% D7 0edt Gt Just Jur agge B s R i 1 Sy
9 17 (s, 1 H, 70B(dy &=39R 9(INHE;)L fiD@%édnblb‘l&@WYH}NN (dd1J W26, 9NH F3C

15 A sol ution 5 0 ) nzgt zol e
hydr at e ( HOBT, SFF]@@%& 9 8( S{% 3rgoet JI%Zm“ P@yg 22?%??059(% 75 ng,
0 54 mml),San(HI)l\%mtshymDrphollne (0 21 g, 2 16 mmol) was stirred at room

175D ot hyl 2l ﬁ%ﬁ?&%ﬁ'ﬁ 24350 PR aF ooRy e ier P bbac | 103 my,

20 0 54 mml ) wesmAdggdved the m xture was stlrredfor 12 hours The
sol uti on was concentrated and the resi due dissolved in Et QAc and washed

wi th wat er andAgat Geleddor RaHedd:0dr i ed ©vEr92vbic0d 6alNdl Tahcentrated to give

35 18% yi el d) of Exanpl 2 MR (DVBO-d6) 8 0
sg-gggg (mylzeH)? (i) oa-im(gse( #?’g“{n)s alvg 3f9588i 13 g szz 2(7 2 30 (Zn 2

H) , 298-3100(m 1H, 431-434 (m 2 H) 540 (s, , 04 February
2003 152 7 18-7 23(m1H)725729(rE %{957758(m2l—l)825826(m
1H 84i (s, 1 H, 857-860 (mi

)
F N\ N}\\N
ke

15 A mixture of Example 18 (1 52 g, 3 11 mmol) and 10% palladium on
carbon (150 mg) in MeOH (50 mL) and concentrated hydrochloric acid (1 mL)
was aggitated under hydrogen at 55 psi for | 5 hours The reaction mixture was
filtered through a pad of Celite, rinsing thoroughly with MeOH The filtrate was
evaporated and dried under vacuum to give Example 19 as an HCl salt (1 82 g,

20  quantitative yield)

'"H NMR (CD;0D) 5109 (d, ] = 6 0 Hz, 6 H), 1 84-190 (m,3 H), 464 (t,J=76

Hz, 2 H), 5 40 (s, 2 H), 5 94 (s, 2 H), 7 43-7 47 (m, 3 H), 752 (dd, ] =2 3,8 | Hz,

1 H),770(d,J =83 Hz,2H),787(d,J=65Hz, 1 H), 793 (dd,J=42,9 | Hz

25 1H),859(d,J=64Hz1H),901 (s, ! H),

IR (KBr, cm ') 3411, 2869, 1748, 1655, 1621, 1517, 1496, 1130, 810,

MS m/e 459 (MH"),

Anal Caled for C26Hy7FNsO393HCle2 SH,O C, 5095,H,576,N,13 71
Found C, 5072, H,547,N, 13 66



M5 me 4~2 (M+) 5 Exanple 107 o N\ N~ ~v N N O NH Exanple 104 (100 nyg,
0 24 mol ) in neat cyclopropylamne (1 22 g, 10 21 40 mmol ) was heated at
105 Cin a sealed tube for 18 hours The reaction m xture was concentrat ed
and the residue was purified by flash colum chronat ography to gi ve Exanpl e
107 ~H NWR (CDC1 3) b 0 45-0 48 (m 2 H, 0 74-0 78 (m 2 H), 098-1 03 (m2
H 151 14-1 18 (m 2 H, 1 99-2 04 (m 2 H), 2 20 (t, d4Fprfaizzooz H, 2
67-2 70 (m 1 H),292-296(m 1 H),437(t,J=76Hz, 2H), 536(s, 2H), 714(d, J=52Hz, 1
HO, 7 24-7 29 (m 2 H), 7 44 (d, J=70Hz 1H, 775(d, J =7 4 Hz, 1
H),834(d,J:52Hz,1H),870(s I7|) M5 me 431 (MH) 04

February 2003 153 Exanple 108 O N N | I%O NH 5 Exanple 104 (52 ng, 0 12
nol ) in nethylam ne (40% aqueous sol \l;l\El on m.) was heated at 120 Cin a
seal ed tube for 18 hours The sol vent W& ated and the residue

purified by flash col um chronmat ography to give Exanple 108 as a 2 1

m xture of cis/trans rotonmers 10 ~H NVR (CDC13) 8 0 96-1 00 (m 2 H), 1

08-1 14 {m 2H) 194202'§m2H) 21 223(m 2 H, 275(d) J =60
7

Hz, 3 H, 2 88- 92(m 1 H, 33, 534 (s, 2 H, 07
7 10 (d J = 6 5 Hz, H, 71 N(m 7710(m 1 H, 8 25, 8 28
(d, J =67 Hz, 1 H) 8 57, 8 6 £ @B—iﬁ‘l’v‘i-k 15 Exanple 109 O
NIl \~N~-N~ ~N /i N

5 To a mixture of Example 19 (350 mg, 0 66 mmol) and triethylamine (200

mg, 1 98 mmol) in CH,Cl; cooled to 0 °C was added methanesulfonyl chloride
(75 mg, 0 66 mmol) The reaction mixture was allowed to warm to room
temperature and then stirred for 16 hours The reaction mixture was diluted with
CH,Cl; (100 mL) and washed with saturated aqueous sodium bicarbonate solution
10 (10 mL) and brine solution (10 mL) The aqueous layer was back-extracted with
CH;Cl; The combined organic extracts were dried over anhydrous MgSO, and
evaporated Trituration of the resulting pale yellow solid with Et,O gave the title

compound (quantitative yield)

15 'HNMR(CD;OD)& 1 06(d,J=63Hz, 6 H), 175-1 81 (m, 3 H), 2 93 (s, 3 H),
446 (t,J=82Hz,2H),528(s,2H),564(s,2H),718(t,J=25,92Hz | H),
723-729(m,3H),746(d,J=86Hz 2H),760(dd J=44,89 Hz, 1 H),777
(d,J=65Hz, 1 H),848(d,J=67Hz, 1 H),8 78 (s, 1 H),

IR (KBr, cm ') 3441, 2959, 1736, 1617, 1515, 1332, 1150, 1040, 821,

20 MS m/e 537 (MH)),

Anal Calcd for Ca7Ha6FNgO;3S#4 5H,0 C,5250,H,620,N, 13 61
Found C,5220,H,579,N, 1279



\~ NO20 A mxture of Exanple 47 (500 ng, | 64 mmol) and net hyl vinyl
ketone (574 ng, 8 2 mol) in EtOH (10 m) was heated to reflux for 8 hours
After 04 February 2003 154 cooling the solid was collected by filtration
to give 378 ng (6 1 i) of Exanple 109 as a white solid ~H NW\R (CDC13) d 1
Ol-1 05 (m2H, 115-119 (m2 H, 210 (s, 3 H 2915296 (m 3H), 4
60 (t, J=6 4 Hz, 2 H, 553 (s 2 H 7 17 (d, J:54H21& 724 730 (m 2
H, 7 32-734 (m1H 773775 (m 1H), 834 (dJ=5 4 FbelﬂafW@Qii(s 1
H M5 me 376 (M#) 10 Exanple 110 ON Il ~~N~N~ ~N\~ -N N OH A m xture of
Exanpl e 109 (37 ng, 0 10 mml ) and hydroxyl am ne 15 hydrochloride (7 6 nyg,
O 11 mmol) in MeOH (2 m) was heated to regglux for 2 hours, diluted with
Et OAc (20 m) and washed with aqueous saturated NaHCO- The organi c | ayer

was separated, dried over MyS04, and E/EQ %E%It d to give 34 ng (87%yield)
of Exanple 110 as white solid 20 ~H N ? 8101-105(m 2H), 1

15-119(m2H),189(s 3H),264(tJ65Hz,2H),289-292(m1
H, 4 58 (t, J=6 6 Hz, , 41(32 , 712731 (m 4H, 769-7 72
(m 1 H, 8 29 (d, J—48Hz 7%As, 1 H, MBS me 391 (M) 04

February 2003 1S5 Exanpl e 111\@: \>\/N~ «‘\@\
e
N 0]

S To a mixture of Example 19 (400 mg, 0 75 mmol) and triethylamine (229
mg, 2 26 mmol) in CH,Cl,; cooled to 0 °C was added acetyl chloride (74 mg, 0 94
mmol) followed by a catalytic amount of dimethylaminopyridine (10 mg) The
reaction was allowed to warm to room temperature and a pale yellow precipitate
came out of solution After 1 hour, the reaction mixture was diluted with CH,Cl,

10  and washed with saturated aqueous sodium bicarbonate solution and brine The
aqueous layer was back-extracted with CH,Cl, The combined organic extracts
were dried over anhydrous MgSQ,, and evaporated Trituration of the resulting
white solid with Et,O gave Example 21 (321 mg, 85% yield)

15 'HNMR (CD;0D) 8 096 (d, J =0 96 Hz, 6 H), 1 54-1 59 (m, 2 H), 1 67-1 70 (m
1H),210(s,3H),436(t,J=82Hz,2H),513(,2H),551(s,2H),7 11 (dt,]
=2592Hz 1H),721(d,J=54Hz, 1H),730(dd J=24,93 Hz, | H), 737
(d,J=86Hz,2H),749(dd,J=45,90Hz 1 H), 754(d,J=86 Hz,2H), 8 19
(d,J=54Hz 1 H),,835(s, | H),

20 IR (KBr, cm ') 3424, 2960, 1724, 1691, 1610, 1517, 1507, 1455, 1402, 1319 1136
810,

MS m/e 501 (MH"),
Anal Calcd for Cy3H20FN¢O,#0 5H,O C,6600,H,593,N, 1649
Found C,6579,H,612,N,1629



= o1
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N5 ~HNVR (CDC13) b 1 03-1 07 (m 2 H 1 16-120 (m 2 H 286 (t J =6
Hz 2 H), 293-297 (m 1H 478 (t, J=65H) 2H, 543 (s, 2 H, 7
(d, J =54 H, | H, 730-736(m 3H, 781-78 (m 1H, 836 (d, J
S4H, 1H, 884 (s, 1H, IR(KBr, cm~) 3405 1709, 1605 1500, 1466,
55, 141 1, 1179, 750 10 M5 nfe 359 (MH), Anal Calcd for CZO-|,8N600 5H20
65 38, H, 5 21, N, 22 87 Found C, 65 49, H, 5 09, N ag Exalr_@ 112 15
NIl ~\~N~N~CF3 ~N N // N~ H NVR (CD30D) 8 3 1 | Febgugryigf03 1y 4
48 (m 4H, 559 (s, 2H, 728738 (m 3H), 760764(m 2 H), 8
(d, 3 =57 Hz, | H, 853 (s, 1H) 04 February 2003 |56 Exanple 113 O
1 /~wl yN~N- ~N N // N5 ~H NVR (CDA@) b 1 90-2 10 (m 4.H), 2 43-2
(m 4 H), 280-289 (m 2H 448 (t, J=7 4 Hz, 2 H), 4 84-4 90 (m 1

, 540 (s, 2 H), 721-738 (M 4 H, @Qupid727 79 (m 1 H, 834 (d, J=5
Hz, 1 H, 8 8 (s, 1 H, MSme 387 (MH), Anal Calcd for Cz2H2zNbO C, 68
., H 5 73 N, 21 74 Found C, 68 21, H 5 83, N, 21 71 Exanple 114 \ N~N-N
N NH2 N OH

Fﬁ ”z{Q

To a solution of the Example 20 (50 mg, 0 10 mmol) in DMF (5 mL) was

added m-chloroperbenzoic acid (34 mg, 0 20 mmol) The mixture was stirred at

room temperature for 16 hours The solvent was evaporated under reduced

pressure The resulting residue was triturated with water and filtered The

aqueous filtrate was extracted with EtOAc and the combined extracts were dried

10  over MgSO,, and evaporated The residue combined with the solid obtained from

trituration were subjected to flash chromatography (gradient, CH,Cl,/5%

ammonium hydroxide in MeOH, 40 1 to 20 1) to give Example 22 as a white solid
(21 mg, 41% yield)

15 'HNMR (DMSO-de) 8095 (d, J =6 5 Hz, 6 H), 1 57-1 60 (m, 2 H), 1 66-1 74
(m,1 H),202(s,3H),432(t,J=77Hz,2H),505(s,2H),541(s,2H),713
(t,J=87Hz,1H),724(d,J=67Hz, 1H),729(d,J=82Hz, 1 H),741 d J=
86Hz, 1 H),754(d,J=82Hz,1H),755-759(m,1 H),796(d,J=63Hz 1]
H), 837 (s, 1 H),

20 IR (KBr, cm ') 3428, 2956, 1720, 1678, 1600, 1551, 1514, 1465 1407, 1320, 1162

1146, 802,

MS m/e 517 (MH"),

Anal Caled for C23H 0FNO;00 SH,0 C,6399,H,575,N, 1599
Found C,6408,H,557,N, 1582



15 A mi xture of Exanple 26 (610 ng, 1 62 mmol), hydroxyl am ne 20

hydr ochl oride (408 ng, 5 87 mmol) and potassi um carbonate (450 ng, 3 24
nmol) were stirred in a EtOH and HZO (2 1 ratio m xture, 60 nm.) at 80 C for
18 hours The sol vent was evaporated and the residue was diluted with HzO to
di ssol ve inorganic salts The white solid was filtered and dried under high
vacuumto give 545 ng (83%yield) of Exanmpd® 114 as a \Aﬁh%bsol i %@QS
February 2003 157 ~H NVR (DMBO-d6) 8 0 90 0 93 (m 2 H) Uy 2 H 1
87-1 90 (m2 H) 206(t J=75Hz 2H), 300- 3@2ample2H) 432(t J=76Hz 2H),41 (s 2
H, 546 (bs 2 H 7 17 (t J =7 3 Hz, 1 H, 724 (t, J =73 H1H, 729
(dJ =52Hz | 1-1),757(d J=79Hz 1H), 760(d, J=80Hz, 1H), 82~(d J=~2 5 Hz, 1 H),
8 40 (s, 1 H, 884 (s, 1 H Exanple 115 @ NN ~N J N N_ o\ /NH ~O 10
Example 114 (210 ng, O 52 nmoF Nreat e}d\ hosgene (20%in tol uene,
256 g, 52 mvol) and heated to W’@ di tional phosgene
(20% in toluene 2 56 g, 5 2 mmol sz add nd xture heated to

reflux for another 6 hours The soI utyon goncent bat\ed to half volunme and
the white solid 15 was isol ated by iltratiNon to give 138 ng (62% yi el d) of
Exarrple115 ~H NVR (DVMSO-db) 8 1 @& OS (bs, 2 H), 1 15-1 16 (m 2 H), 2

21-2 26 (m 2 H, 2 71-2 75 (m 2 H), 3 15-3 17 (m 1 H), 4 51-4 58 (m 2
M, 5 74-578 (m 2 H), 737-7 40 (m 1H, 7 45-747 (m 1H, 7637 66
(m 1 H), 7584- HP&QR((@[?_;OZQ(SP@%@ 54 6(631HZ~BFF) 65@ 1|‘B4 (ni 3‘91) 18599278(1951 (m 1
H, Msme 4323_f|\/H+

February 2003 £)a3 f@(ér}iz) ‘6f391(‘hé I§x Hﬁl-eHiféf’l((s’fOU) r§952 (9 %H)M(fjt\lﬂs

heated to reflux 921z | H),723(d,J=54Hz 1 H),729(dd J=24,92Hz, | H), 751
dd,J=45,89hz, 1 H) 766(d,J=84Hz,2H),794(d,J] =84 Hz, 2 H), § 22
(d,7=17Hz, 1 H), 839 (s, 1 H),

10 IR (KBr,cm')3423,2959 1715, 1613, 1602, 1497, 1454, 1407, 1307 1148, 1090,

808, 520,
MS m/e 522 (MH")
Example 24
15
it
N
L
N —
\\
\N—?

\
N

'H NMR (CD;OD) & 1 85-1 90 (m, 2 H), 1 90 (s, 3 H), 2 27 (t, J = 7 5 Hz, 2 H),
429-434(t,J=75Hz, 2 H),503 (s, 1 H), 565(s, 1 H), 686 (d,J=55Hz, |

20 H),712-722(m, 3 H), 7 60-763 (m, 1 H), 8 16 (d,J=55Hz, 1 H), 865 (s, | H),
IR (KBr, cm ') 3396, 2244, 1710, 1660, 1604, 1493, 1458, 1399, 1332, 1166, 1140,
824, 742,
MS m/e 373 (MH"),
Anal Calcd for CozHasNsOe0 25 H,0 C, 66 92, H, 5 48, N, 22 30

25 Found C, 66 58, H, 5 56, N, 22 34



intriethylorthoformate (2 S nL) for 12 hours The solution was concentrated
and the residue purified by preparative HPLC (C 18, gradient 0-100%

MeOH H20 with 0 1 %trifluoroacetic acid) The product was treated with 4 N
HCl in di oxane and concentrated to give 38 ng (35%yield) of the Exarrpl e
116 as the 10 hydrochloride salt ~H NVR (DVvsO-db) 8 0 97-1 02 (m 2 , 1
10-1 16 (m 2 H, 2 2523S (m 2H, 295299 (m 2 14-3 (ml
H, 4 SS46S(m 2 H, S77 (s, 2 H 739-1@141(m1 H)Hb”*f;‘a 4%)%

H, 7 66-7 68 (m1H, 784-790 (m 2 H 15864 (d, J =6 1 Hz, 8
94 (s, 1 H, 957 (s, 1 H, M5 me 416 (MH#) Exanple 1|70yN~~N~N~ “N N
| N NO 20 A mxture of Exanple 114 (23S0 gm.. lgeg% nol ) was heated to refl ux
wi t h cycl opropanecar bonyl chloride (354 ny, mol ) and pyridine (2 nl)
for 12 04 February 2003 159 hours The solution was concentrated and the
residue purified by preparative HPLC (C 18 gradjient 0-L00% MeOH H-O with O
1% trifluoroacetic acid) The product was, treateg wijth 4N HO in di oxane and

concentrated to give 80 ng (28%yi e\ 7 as the hydrochl oride
salt 5 ~H NV\R (DMSO-d6) 8 1 04-1 o6~(m~¢gH), I\ 13-1 15 (m 2 H), 1 20-1 23
(m2H, 221-231 (m 2H, 283285 (m2 ¢ 11-3 19 (m 1 H), 3 65-3

75 (m1 H 455457 (m2H, 575 (s, -7 42 (m 1 H, 7 45-7 52
(m1H, 765(dJ=81H, 1H, 783785(m2H) 862 (d J=81
Hz, 1 H, 8 92 (s, 1 H, 10 MSnie 4 (MH) Exanple 118 0 N~/ yN-N~ ~N N
N N. O CF3 15 Exanpl e 118 was prepared according to the sane procedure
descri bed fors Exarrpl e 117 using trifluoroacetic anhydride ~H NVR (DVBSO db)
8 1 02-1 CS ( 112-1 16 (m 2 H, 2 31-2 34 (m 2 20

H), 310(t, J= 73Hz iﬂ)l 6RGBY 3 ﬁﬁ&dd&g@?ﬂﬁéﬁklmosmgmzmamsm =78Hz,

 7bo( o, dzezry, T P RRSEY Bt oy M R D 42 10 96 (i
52Hz, 1 H),733-739(m 3H),778-781 (m, 1 H),831(d,J= 52Hz 1 H),
881 (s, 1 H),
10 IR (KBr,cm') 3412, 2981, 2246, 1700, 1608, 1496, 1459, 1391 1117 748
MS m/e 375 (MH")

Example 26

10

N N

15

'H NMR (CDCl3) & 1 03-1 06 (m, 2 H), 1 97-1 24 (m, 2 H), 2 13-2 18 (m, 2 H),

247(t,J=42Hz,2H),296-300(m, 1 H),451(t,J=44Hz 2H),416(s 2

H),727-735(m,4H),738(dd,J=08,42Hz 1H),777(dd,J=09,44Hz 1
20 H),837(d,J=34Hz 1H),856(s,1H),

IR (KBr, cm ') 3405, 2245, 1702, 1608, 1500, 1408, 1172, 1024, 820, 743,

MS m/e 373 (MH"),

Anal Caled for C;H;oNgOe0 875H,0 C,6498 H,564,N, 2165

Found C,6506,H,536,N, 21 51



04 February 2003 160 Exanple 119 \ NN ~N\ | NN 2 HO | ~ NO- 5

Exanpl e 119 was prepared according to the sanme procedure described for
Exanpl e 117 using acetic anhydride ~H NVR (DMsSO-d6) 8 1 O1-1 &S (m 2 H), |
13-1 15 (m 2 H, 2 24-2 28 (m 2 H), 255(s, 3H), 285-288(m 1 H), 3 15-3

18(m 2H), 455(t,J=74Hz,2H), 10 5 71 (bs) 2 H), 7 29-7 38 (m 1 , 7 40 7 47
(m 1 H, 764 (d, J =74Hz, 1 H, 780786 (m 2H,

H, 1 H, 8 90 (s | H, MS me 430 (M#) Exanple 120 1@43:5;3@41%“%29]03
~N-Ni\CF3 /N N N ~H NVR (DMSO-d6) s 2 06-2 12 (m 2 H, 2 63 (t, J =7 3
Hz, 2 H, 4 42 (t, J = 102

75Hz, 2H), 492(a, J=93Hz, 2H), 551(s, 2H), 718(t, J=75Hz, 1H), 727 20 (t,J=75Hz, 1
H), 745(d, J=52Hz, 1 H), 756(d, J=80Hz, 1 H),762(d,J=8 2 Hz, 1 H, 8 33 (d, J
=55Hz, I H, 851 (s, 1 H 161 Exanple 121 ON 11 / ~N~-N~CF3 N N NHZ
N OH 04 February 2003 5 Exanple 121 was £24 from Exanpl e 120 accordi ng
to the sanme procedure as Exanple 114 ~H NWVR (DMSO-db) 8 1 91-1 98 (m 2 H),
230 (t, J=70H 2H, 437 (t, J =77H,,2H, 491 (g, J =9 1 Hz,
H, 551 (s, 2 H, 715718 (m 1 ,z 23- 10%7 10 (ml H), 744(d, J=52Hz
H), 755(d, J=79Hz, 1 H), 761 (d, J=80 1 , 831 (d, J =
Hz, 2 H, 8 46 (s, 1 H), 9 48 (s, ,NI\/BM@%

K

'"H NMR (CD;0D) 8 0 53-0 54 (m 2 H) 064-0 66 (m 2 H), 1 31-1 37 (m. 1 H)

230-234(m,2H),268(t,J=72Hz 2H),402(d,J=72Hz 2H),463(t,]=

74Hz,2H),572(s,2H),739(t,J=70Hz, 1 H),743(t,J=71Hz, 1 H), 763

(d,J=79Hz 1H),773(d,J=81Hz,2H),792(d,J=65Hz 1 H),855(d,J
10 =65Hz 1H),881(,1H),

IR (KBr, cm ') 3448, 2250, 1748, 1676, 1522, 1201, 1131, 720,

MS m/e 387 (MH")

2
, 1
5 2

Example 28
15

_~

A\
QRaWay
-
'HNMR (CDCl3) 8 181(s,9H),205-206 (m,2H),246(t,J =72 Hz 2 H),
448 (t,]=7 6 Hz,2 H),538 (s,2H), 731-7 36 (m, 4 H), 7 78 (m, 1 H), 8 24 (d,
20 J=58Hz, 1H),884(s,1H),
IR (KBr, cm ‘) 3406, 2937, 2246, 1706, 1493, 1458, 1387, 1157, 1138, 746
MS m/e 389 (MH")



Exanple 122 15 ON Il ~ WI yN- NNCI ~H NMR (CDC13) 8 1 00-1 06 (m 2

H, 11S119 (m 2 H 2 14-2 1 ( 2 H 291-2 95 (m 1 H), 3 55 (t) J=6 0

Hz, 2 H, 4 52 (t, J=6 7 Hz, 2 H, 540 (s, 2 H, 20 7 14-7 15 (m 1 H), 7

26-7 32 (m 2 H), 739-740 (m | H, 7 76-7 78 (m 1 H), 8 34 (d, J=5 0
VB

Hz, 1 H, 8 72 (s, 1 H), me 382 (M+, Anal Calcd for CzoH20C1IN50 C, 62
90, H, 5 27, N, 18 34 Found C, 62 58, H 5 17, N, 18 18 FEBZ 04gF§§ruary
2003 Exanple 123 ON'[ /~ ~~N-N~ ~N N N 318 A i xture of 2 (38
ng, 0 10 nmol) and sodium azide (20 ng O 30 nmol) in DWF (2 rri) was heat ed
to ?20 C for 2 hours The final solution BeRsmgiel29ted with EtOAc ( 10 nm) and
washed with HzO (3 x 10 ml) and brine The conbi ned organic extracts were
dried over MyS04, concentrated, and purified by flash chronat ography,
(gradient CHzCI Z/ MeCOH, 40 1 to 20 1) toyigld 33 ng 10 (85% vyield) of

Exanpl e 123 as a white solid ~H MVR_(CDC13)J[S 1 00-1 OS (m 2 H), 1 13-t 19
S

(m 2 H, 191197(m2H), 204

H), 335(t, J=63Hz, 2H), 443(t, J=72 HFNG537(s H) , L, J =52 Hz, 1 H,
7 26-730 (m 2H, 733735 (mlH, 71 J—]O'v'yS\ZZHle) 8 32 (d.
J=50Hz, 1 H, 872 (s, 1 H), me 388—(MH), Anal Calcd for C2o0HZONgO
C, 61 84 H 5 19 N, 28 84 Found 61 59, H 5 27, N, 28 50 20 Exanple 124
ONII ,~WI yN*\N~ ~NNC ~HNNR (CDCI3) 8 102-1 S(m 2 H, 1 15-1 19

(m 2 H, 290-295 (m 1H, 25
377(t, J=60Hz, 2H) , 476(t, J=61Hz, 2H) , 544(s, 2H), 714(d, J=52 163 04 February

E{;)og ;'27 1 Hs7 ?ﬁﬁMﬁ%Dﬁ\)@o%ﬁ)‘?z od-2 48, PR, & R 482 h G 4d (T2 8 ez 1
75Hz 2H),528(s 2H) 552(s,2H) 721 (t, J=72Hz, 1 H) 726 (t J=72
Hz 1 H),757(d J=80Hz 1 H),760-763 (m, 4 H), 792 (d, J = 8 4 Hz 2 H),
823(d J=53 Hz, 1 H),850 (s, | H),
IR (KBr cm ') 3426, 2246, 1716 1407, 1150 760,
10 MS m/e 501 (MH"),

Anal Calced for C27H23FN5035 C, 6217 H, 5 17, N 1343
Found C,6203,H,545,N,1334
Example 30

15

N\
N

O
L V\N:JLNE A
nj /
|
N
'HNMR (CDCl13) 8154 (d, J=70Hz, 6 H), 1 99-205 (m, 2 H), 245 (,J =72
Hz, 2 H),4 47 (t,J =7 6 Hz, 2 H), 4 70 (m, 1H), 5 36 (s, 2 H), 7 06-7 10 (m, 2 H),
200 727-730(m,1H),745(q,J=24,91Hz,1H),831(d,J=40Hz, | H), 878 (s,
1 H),
IR (KBr, cm ') 3432, 2953, 2360, 2245, 1718, 1698, 1284, 1139,

MS m/e 393 (MH"),
Anal Caled for C3Hy FNGO C, 6427, H,539,N,21 41



(s1H, Msnme 368 (MH) 5 Exanple 125 O NN\N~N ~N \~ N N 3 Exanpl e 125 was
prepared from Exanpl e 124 according to the sane 10 procedure described for
Exanple 123 ~H NMR (CDCI3) b 1 O1-1 06 (m 2 H), 1 16-1 20 (m 2 H), 2 92-2
96 (m 1 H), 370(t,J=60Hz, 2H), 454(t,J=61 Hz, 2H), 543 (s, 2H) 7 15(d, J=52 Hz,
1H),729-732(m3|—|),778-781(m1H} 834 (d, J =48H 1H, 8
79 15 (s, 1 H, Msnle 375 (MH), Anal Calc for C, 9H~ 25 E@BC 60
23, H 4 92, N, 29 57 Found C, [@%5% H, 4 85, %294;6\§§%{5§ﬁ B2fi ON
Il wl yN-N- =N\~ N C ~H NVR (% 13)8100C14 1716-1 20 (m
2 H, 179-181 (m 4H, 252 92-2 96 (m 1H) 349350(m 2H) 4 35
(s, 2 H, 537 (s, 2 H, 7 13 (d, J=5 2 Egruary 2003 164 Hz 1 H 7
26-7 33 (m3 H 7 76-7 79 (m| H, 8 83 aa@e 8 72 (si H M
mle 396 (M+) anal Calcd for C~, Hz2CIN50 O 20 HBO C 63 14 H5 64, NI17 535
Found C 62 74, H S 54, N, 17 57 Exanple 127 ONdI ~WI YN~N~ ~N N N3

e

'HNMR (CDCl3) 8 1 53(d, J =70 Hz 6 H), 1 96-2 03 (m,2H),245(t J=72
Hz,2H),441(t J=76Hz, 2H), 470 (m, 1 H), 534 (s, 2 H), 6 99-7 06 (m, 3
H),767-770 (m, | H), 829(d,J=4 0 Hz, 1H), 8 76 (s, 1 H),

10 IR (KBr cm') 3423, 2941, 2247, 1710, 1492 1390, 808,
MS m/e 393 (MH")

Example 32

oy

N
C
N

O:S;O
15 \

'HNMR (CDCl3) 8 1 03-1 06 (m, 2 | 17-1 22 (m, 2H), 2 25-2 31 (m, 2 H), 2 93
(s,3H),298-301(m, 1 H),310(t,J=74Hz 2H),454(,J=75Hz,2H),
542(s,2H),725-739(m,4H),776(d,J=71Hz, 1 H),836(d,J=53Hz, |
20 H),879(s,1H),

IR (KBr, cm ') 3423, 2927, 1718, 1608, 1499, 1459, 1409, 1311, 1289, 1128 748,
MS m/e 426(MH"),
Anal Calcd for C2;H23NsO3S C,5927,H,544,N, 1645

Found C,5903,H,552,N, 16 31



10 Exanpl e 127 was prepared from Exanpl e 126 according to the sane
procedure described for Exanple 123 ~H NWVR (CDC13) 8 0 99-1 02 (m 2 H, 1
15-1 19 (m 2 H, 158-163 (m 2 H, 15 169-175(m
2H), 290-295(m | H), 327(t, J=65Hz, 2H), 432(t,J=73 Hz, 2 H, 535 (s, 2 H) 7 12
(d, J =50Hz, 1 H, 725731 (m 3H, 776-777 (m1H, 832 (d, J=4
8 Hz, 1 H, 8 71 (s, 1 H, M5 nme 403 (MH) 04 Februar%‘h@ﬁf} IG%PIC—‘jﬁarrple
128 ON ~~N-N ~-N N ,0S O 5 ~H NWR (DVsO.gb) s 0 91-0 ERUEY 9’V°1 04-1
o9 (m 2H, 120 (t, J =75H 3H, 206213 (m 2H, 298302 (m 1
H, 311 (q, J =75 Hz, 2 H, 316-32%1‘:,%%3 g%—l), 4 86 (t, J =76 Hz, 2
H, 542 (s, 2 H, 7 18-7 21 (m 1 H), p) % (m 2H),759(d, J=80Hz, 1
H),764(d,J=8 1 Hz, 1 H),826(d,J=53 Hz, 1 H, 8 44 (s, 1 H, 10 IR (KBr, cm
~) 3421 1610, 1706 1500, 14S8, 1409, 1298, 113& 751 M5 nfe 440 (M+), Anal
Cal cd for Cz2HxsNs03S 2 HzO C, 55 56, K 6 159 N, 14 73 Found C, 55 29, H,
5 89, N 14 59 15 Exanple 129 ON\E?} NYSCFO. S\ ~ H NVR ( DMSO- d6)
8121 (t, J =74 Hz, 3 H, 2 14- ,(,ng}—lésls(q,\lzzo
74Hz, 2H), 322(t, J=75Hz, 2H), 450(t, J=75Hz, 2H) , 491( gy J=93
Hz, 2H), 553(s, 2H), 719(t,J=77Hz, 1 H),7 (t,J:ﬁ , 1 H,746 (d, J=53Hz, 1
H), 757(d, J=80Hz, 1 H), 765(d, J=80HzO.1'H), 833(d, J=

0

5 'HNMR (DMSO-dg) 62 13-220 (m 2 H), 301 (s,3H) 326(t J=78Hz 2 H)
450(t,J=75Hz,2H).491(q,J=93Hz,2H),553(s 2H),720(t,J=73
Hz, 1 H),728(t,J=77Hz 1H),745(d,J=53Hz 1H) 764(d J=81Hz 1
H)832(d,J=53 Hz 1 H),8 52 (s, 1 H),
IR (KBr, cm ') 3441, 1725, 1498, 1460, 1408, 1294 1265, 1167 1125 746

10 MS m/e 468 (MH"),

Anal Calcd for C;0H30F3NsO3S¢0 375 H,0 C,5066,H,441,N, 1476
Found C,5083,H 434 N, 1441
Example 34
15
F T
T~y
N —
N
C\)\ N
/S\\
o]

'HNMR (CD;0D) 3 147 (d, ] =69 Hz, 6 H), 2 14-2 17 (m, 2 H), 3 00 (s, 3 H).
324 (t,J=78Hz,2H),450(d,J=75Hz2H),463-466 (m, | H),544s,2

20 H),716(dt,J=25,92Hz, 1 H),741-745(m,2H),767(dd,J=48,89Hz, |
H), 823 (d,J=54Hz, 1 H),847 (s, 1 H),
IR (KBr, cm ') 3423, 2984, 2937, 1702, 1608, 1495, 1457, 1391, 1293, 1135, 1116,
963, 809,
MS m/e 446 (MH"),



50H, 1LH, 852(s, LH, 166 04 February 2003 IR (KBr,cm 03430 294
1726 161 1500 141 1 1266 1170 1125 74~ MG mie 482 (NH+), Anal Calcd for

C~, HZ~F3N503S 0 25 Hz0 C, ~ | 90, H 4 67, N, 14 41 5 Found C, 51 69, H, 4
74, N 14 17 Exanple 130 O N-\N-N ~N _ N O 10 15 ~H NMR (DVBO-d6) 8 0 92-0 93
(m 2 M | 05107 (m 2H, 1237d J=68H 6H, 206212 (m 2H,
298-302(m | H, 316-320 (m 2 H), 3 28-3 30 (m 1 4 49

Hz, 2 H, 542 (s, 2 H, 721 (t, J=71H, 1H, 7 26 F§8r%‘/@°ﬁ) %56
J=8 0 Hz, 1 H, 7 64 (d, J=8'0 Hz, 1

(d, H, 825 (d, J=5 2 Hz 1 H), 8 44
(s 1 H, IR(KBr, cml) 2926, 1720 1604 |4986 1471, 1420, 1267, 1126, 746
M5 m e 454 (MH+), Anal Cal cd for Cz3HZ-N503S0 7 HZO C, 59 26, H 6 14, N,
15 02 Found C, 5@ndb8Caltd fob CLMHMNsL8 63 20 Exanpb el 11433540 INI 15 9N~N~CF3 v' N
\~NCI~HNI\/R(CDClB)820327m2H) t 2 Hz, 2 H), 4
45-4 54 (m4 H), 5 44 (s, 2 H), é %ggﬁé PHN#>§3732(m 2

H, 7 37-7 41 (m2 H), 25773778(m 1H) 836 (d J=54H, 1H, 8

79 (s, 1 H), 04 February 2003 167 I~tS m % 424 (M+) Exarrple 132 5 ON
Example 35

'H NMR (CD;0D) 8 091-0 93 (m 2 H), 1 06-1 07 (m 2 H),299-3 01 (m 1 H)
300(s,3H),323(t,J=77Hz,2H),449(t,J=75Hz,2H),541(s,J=2H),
715(dt,J=,1H),729(dd,J=20,53Hz, 1 H),743(dd,J=25,98 Hz, 1 H),
767(dd,J=47 89Hz 1H),826(d,J=53Hz 1H), 844 (s, | H),
10 IR (KBr cm')3423,3014, 1708, 1609, 1498 1455 1415 1315, 1294, 1171 1131
957 819
MS m/e 444 (MH"),
Anal Caled for C;1H;2FN5O;3S C,5687,H,500,N, 1579
Found C,5676,H,515,N 1569
15
Example 35 was converted to an oxalate salt by adding 1 equivalent of

oxalic acid to a MeOH solution of 35 and evaporating the solvent

'H NMR (CD;0D) 6 2 26 (s, 3 H), 2 26-2 36 (m, 2 H), 2 64 (t, J = 7 § Hz, 2 H),
20 462(t,J=75Hz, 2H),529(s,1H),545(s,1 H),558(s,2 H), 7 16(dd, J =
54,81Hz, 1 H),734-744 (m.2 H), 754-771 (m,2 H),770(d,J =8 1 Hz, |
H), 801 (dd, J=09,54Hz, 1 H),
IR (KBr, cm ') 3405, 2954, 2244, 1702, 1611, 1476, 1456, 1400 1276, 1188 1158
795, 749,
25  MS m/e 373 (MH"),
Anal Calcd for Cy HzoNgOeC;H,0400 25H,0 C,59 16, H,4 86, N, 18 00
Found C, 58 90, H, 4 83, N, 18 24



\~N-N~CF aN s N~ 2HCI S To a volune of DVMF ( 10 nlL) saturated with excess
nmet hanet hiol at -78 C was added sodi um hydri de (60% suspension in m neral
oil, 56 ng, 1 39 mmvl) The m xture was warned to 0 C and stirred for 30

m nutes The m xture 10 was then added to a solution of Exanple 131 (394 ny,
093 mmol) in DWW (2 nL) and was stirred at O C for 30 m nutes The sol vent
was evapor at ed under hi gh vacuum The resi due was neutrab%%._e% W t(rj)% 0
concentrated HCl and the sol vent was evaporated The res HERYY q &t ed
with CHzZCl Z and was washed with saturated agqueous NaHC03 and HZO dried
over MygSO4, and evaporated 15 Purificati %Eppy flash col um chromat ography
(gradient, straight EtOAc to 20 Et OA\C/NE 10 1) gave 374 ng (93% yi el d)
of Exanple 132 Exanple 132 (200 ny, %Jf mg;)# was converted to the HCl
salt by treating a solution of Exanpl e *88Pl¢30e01 with excess 4N HO in

di oxane and then by evaporating the solvent to give 223 ng (96%yield) ~H
NVR (CD30D) b 2 14 (s, 3 H, 2 30-2 39 (m 2H) 2 70 (t, J =66 H, 2 H
478(t, J=74Hz, 2H), 501 (q, J=87Hz, 2H), 605(3 2H) 2-775(m2 H, 776 (d, J =7
5 Hz, 1H),799804(m2H)8 1H, 90 (s1H, 25
IR(KBr, cm~) 3412, 2762, 1760, 1 %%54\ , 1264, 1169, 1119, 834,
752, M5 me 436 (I\/H~ 04 February | 68 le 133 O N\ ~N~-N~CF3 ~N \ ~
NSO2 HCO 5 A mxture of Exanple 13 174 /A 40 mmol) and sodi um
periodate (94 ng O 44 mmol) in HzO0 (5JnL) was stirred at O C To this

m xture was added DMF (2 nlL) in ordef to dissolve the solids and the
resulting solution was stirred at roemtenperature for 48 hours The
reaction mxture was diluted with CHzZA 2, washed with water, dried over
MyS04 and evaporated Purification by flash 10 col umm chromat ogr aphy

(gradi ent, straHMMVRRODC;)02 B-046/(ve OH), 544.(s) 3 dhy244.45) g 1(H4 2Hlyi el d) of
Exanpl e 133 whi ch was conve dto th alt by treating .a solution of
Ecanpl 6 133 1 n NG {§ BRI S 15 (o Shane BndH A8 Gup Bt @1 ¢ he

sol Vﬁ'z“zlﬂ) wgﬂﬂmgq%bz% ﬁ?s@nﬂﬁﬁfmso?(gbw aosfsm{) 81bga 2 BBa( L, HS] -
26731(rr)2|§)2HZ,BH)738(m1|—|) 774777(m1H),835(dJ 54
Hz, 1 H, 8 79 (s, 1 H, IR (KBr, cm~) 3412, 2854, 1760, 1656, 1624, 1519,
1264, 1169, 1 120, 753, M5 me 452 (M+, 20 Anal Calcd for
C20HZOF3N5AAS2HC1IHz0 C, 44 29, H, 4 46,Eddnifde91 Found C, 44 08, H) 4 93, N,

11 54
NJL I\

\\f

'HNMR (CDCl3) 2 28-2 34 (soverm 5 H),294(s,3H),316(t J=72Hz 2
15 H),459(,J=79Hz,2H),537(s,1 H),547(s,1 H),554(s,2H),708(dd J
=53,78Hz, 1 H),739-743 (m,2H),751(d,J=77Hz,1H),785(d,J=73
Hz, 1 H),805 (bs,1 H),809(dd,J=10,52Hz 1 H),
IR (KBr, cm ') 3423, 1708, 1618, 1453, 1402, 1295, 1131, 750,
MS m/e 426 (MH"),
20  Anal Calcd for C;H,3N503S C,5928,H,544,N, 1645
Found C,5911,H,536,N, 16 35



i 69 Exanple 135 S 10 0 NIl ~~N-N- ~N S N O 04 February 2003 ~H NVR
(DMSO-db) S 1 73-1 92 (m 2H) 2 13-2 16 (m2 H), 2 31-2 33 (m 2 H 2
79-2 83 (m 2 H 300(s, 3H, 324 (t J=77Hz, 2H, 449 (t) J =7 4

Hz 2 H), 485492 (m1H, 544 (s, 2H, 719-720 (m | H, 7 26-7 27
(m 1H 749 (dJ=53H, 1H, 757(d, J= 80Hz 1H),763(d J =
805 H, 1 H, 825 (d, J =53Hz, 1 H, 846 (s, 1 H, M5 me 440 (M)
Anal Cal cd for CzZH2sNs03S Found C 60 11 H, 5 73, N 15 &4 Febrggrn2003y

76, N, 15 89 Exanple 136 15 20 O N I | ~N~N~ ~N  1-.0 N SO ~H NMR
(DMBO-db) b 2 12-2 18 (m 5 H), 3 00 (s, 3724 (t, J =76 H 2 H),
451 (t,J=76Hz, 2H), 545-548(m 3 H), 719- 728(m H), 759(d, J=80 Hz, 1 H), 7 64
(d, J =81H,, 1 H, 826 (d, J =5 ?@B%{QQSSZ(S)lH),NBMe426
(MH) 04 February 2003 | 70 Exanple 13 ~~N~NH ~N _ NS O 5 Exanpl e

137 was prepared from Exanpl e 136 according to the sarre procedure descri bed

for Exanple 17 HNI\/R(DIVISOd6)8212216(m 2 ,300(s 3 H, 324
(t, J =76 H 2H, 449 (t, J =17 if_l)H;S H, 708 (dJ =
70Hz)1H),717720(m110H)<>}~29 758 (d, J =80
Hz, 1 H, 763 (d, J =80 Hz, 1 H N(d, 2 Hz, 1 H, 839 (s, 1
H, M5 me 386 (MH) Exarrple138 (‘ N /
N
Qg
/\\O

5 'HNMR(CDCly)8106-111(m 4 H) 249-2 54 (m, 2 H), 2 94-2 99 (m 1 H)
324(t,J=67Hz,2H),475(,J=71Hz,2H) 570(s 2H),705(dd J=53
77Hz, 1 H) 737-744(m 3 H).754(d J=80Hz, 1 H),791(d J=80Hz 1
H), 798 (d,J=48 Hz, 1 H),

IR (KBr, cm ') 3435, 1716 1617 1486, 1460, 1425, 1295, 1131, 747,

10  MS m/e 426 (MH")

Example 39

SR
N

—4

z/

15
'"H NMR (DMSO-dg) 8 1 02-1 07 (m, 4 H), 2 08-2 14 (m, 2 H),2 64 (t, ] =74 Hz
2 H),302-303 (m, 1 H), 442 (t, J=74Hz, 2 H),544(s, | H), 719, J=75
Hz, 1 H),728(t,J=72Hz, 1 H), 756 (d, ] =8 0Hz, 1 H),763(d J=80Hz, |
H), 8 46 (s, 1 H), 8 66 (s, 1 H),

20 IR (KBr, cm ') 3452, 2244,1731, 1718, 1612, 1488, 1422, 1407, 1317, 746,
MS m/e 374 (MH"),
Anal Calcd for C20H sN7O C, 6433, H,512,N,2625

Found C, 64 00, H, 520, N, 26 12



15 ONIl ~~N-N~CI ~N __ NS O~H NWR (CDC13) 8 2 16-2 22 (m 2 H), 2 91 (s,
3 H, 309 (t, J=7 3 Hz, 2 H), 388(t,J=59Hz, 2H), 426(t, J=60Hz, 2H), 451
(t,J=76Hz, 2H),544(s, 20 2 H, 7 20 (d, J =53 Hz, 1 H, 7 28-7 34 (m 2
H, 737-739 (m 1H, 778-78U(m 1H, 836 (d, J=51Hz, 1 H, 878
(s, 1 H, MSnme 448 (MHO 04 February 2003 |71 Exanple 139 O N Il yN~-N~Ns
~N NS O5 Exanple 139 was prepared from Exanpl e 13$% ' t he
sanme procedure described for Exanple 123 ~H NWR (Cm13)@4§?§5%?g29§3(m 2
H, 291 (s, 3H, 309 (t, J=73H 2H)

373(t, J=59Hz, 2H), 408(t, J=60Hz, 2H), 451(t, J=76Hz 2H),544 (s 10 2 H), 7 07 (d,
J=53Hz, 1 H 7 26-733 (m 2H 7 33-71088 (m1H, 777-7 79 (m1 H, 8
36 (dJ =51Hz, 1 H, 879 (s 1H, MSnle 455 (MH), Anal Calcd for
CzoH2ZNa03S0 5 HZO C, 51 83, H, 5 00, HExadpleldd Found C, 51 85, H, 4 82, N,
23 97 15 Exanmple 140 ON ~ yN-N~ ~N N F 20 IaNNR(DNBOdG) 8089092(m
1 H, 106-108(m 1H, 16517 m2H) 2 96-2 99 (m 1 H), 4 35-4 50
(rT)SH) 540(5,2H),71772@ 214\729(m2H),759(dJ
=82 Hz, 2 H, 825 (d, J =5 §F31 H), MB nfe 380 (MHO
04 February 2003 t72

K

N

'HNMR (CDCl3) $207-2 13 (m 2H) 248(t,J=69Hz,2H),452(d J=76
5  Hz, 2 H),4 59-4 64 (m,2 H) 547 (s,2H),733-744 (m,3H),780(d,J =75
Hz 1H) 876(s 1 H), 888 (s, 1 H),
MS m/e 416 (MH")
Anal Calcd for C gHyg F3N 70 C,5494 H,388,N,2360
Found C,5487,H,378,N,2366

10
Example 41
N-—/ o” \

15 'HNMR (CDCl3) 82 12-2 15 (m, 2 H), 243 (t, ] =70 Hz, 2 H), 3 02 (s, 3 H),
451(t,J=74Hz 2H),522(s,2H),545(s,2 H), 732-742 (m, 3 H), 769 (d,J
=84 Hz, 2 H),777-779 (m, 1 H), 791-793 (m, 2 H), 8 73 (s, | H), 8 83 (s, | H),
MS m/e 502 (MH")



Exanple 141 O ~~ N yN~N*CF3 ~N i ,\ NF 5 ~H NVR (DVM8O-d6) 8 1 67-1 77 (m
4 H, 437-4 42 (m3 H), 4 49-4 51 (m1

H), 492(q, J=92Hz, 2H), 550(s, 2H), 718(t, J=76Hz, 1 H),726(t,J=7 7 1 H), 7 44
(d, J =43, 1H, 757-761(m 2 H, 830833 (bs, 1 H. 8 49-8 5| (bs,
1 H, MS me 422 (MH+) 10 Exanple 142 N N~-N N NCF3 15 ~H NMVR (DIVBOdG) 8 1

03-104 (m 2 H, 114-116 (m 2 H, 2 06-2 08 (m 2 3,1 1
H, 4 52-4 55 (m 4H, 570 (s, 2H, 7 3§67 39 (m 1th‘ ePfH§W72 1
H) 763 (d, J=81H, 1H, 784 (d, J =264 H, 8 63 (d, J—64
Hz, 1 H, 892 (s, 1 H, M rﬂe 416 ( MExhmplOf February 2003 173 Exanpl e
143 ONy.N-N~. CF3 ~N N CF3 5 "H NMR {DMSO-db) 8 1 84-1 87 (m 2 H), 4 50-4
53 {m 4 H, 514 (q, J =90 H, 2 H, 574 (s, 2 H, 730-732(m 1H,
7 37-7 40 (m 1H),760(d,J=82Hz,I<I5|),780(d J=80 1| H 8 0S
(d, J =62 Hz, 1 H, 874 (d,F 6 H 904 (s, 1 H, Msnie 458
(MH+) 10 Exanple 144 0 ~N ~ O ~ 3 NVR (DVSO-db) 8 1 85-1

2H), 234(t, J

=73Hz, 2H) , 388(t, J=73Hz, 0719(t, J=70Hz, 1

H), 727 (t J=70Hz, 1 H), 738{d,J 1 HN788(d, J=88Nz, 1 H), 764(d, J=79Hz,
| H), 826(d, J=52Hz, 1 H), 20 M5 me 500 (M#) 04 February
2003 174 Exanpl e 145

5 'HNMR(CDCL)8212-215(m 2H),244(t,J=70Hz 2H) 302(s 3 H)
449(1,J=74Hz,2H),523(s,2H),541 (s 2H), 710-7 14 (m, 1 H), 7 32-7 34
(m,1H),743(dd,J=24,90Hz, | H),769(d,J=83 Hz,2H),792(d,]=83
Hz, 2 H), 8 74 (s, 1 H), 8 80 (s, 1 H),

IR (KBr, cm ') 3441, 2928, 2244, 1718, 1609, 1492, 1406, 1300, 1150,
10  MS m/e 520 (MHY),
Anal Calcd for C35sH2oFN3058 C,5779,H,426,N, 18 87
Found C,5749,H,4 11, N, 1855

Example 43
15

'H NMR (CDCl3) § 1 17-1 18 (m, 2 H), 2 31-2 37 (m, 2 H), 2 97 (s, 3 H), 3 01-

306(m,1H),315(,J=72Hz,2H),458(t.J=75Hz,2H),541(s,1H),
20 730-736(m,2H),742(d,J=74Hz, 1 H),776-778(dd,J=12,72Hz | H),

8 73(s, 1 H), 8 74 (s, 1 H),

IR (KBr, cm ') 3424, 1721, 1615, 1493, 1407, 1313, 1126, 750,

MS m/e 427 (MH"),

Anal Calcd for Cy0H32NsOSeH,0 C,5404,H,544, N, 1891



O N~NN~NN--~F ~F 5 Exanpl e 145 was prepared according to the general
coupling procedure described in Scheme 1-C with

4-bronmo-1, 1, 2-trifluoro-1-butene which gave an elimnation product 'H NWR
(DVBO-db) 8 0 96-0 99 (m 2 H) 114-1 16 (m 2 H, 3 15-3 17 (m1 10

H), 553(s, 2H), 572(d, J=11 6Hz, 1 H),581 (d,J=174Hz, 1 H), 677 686 (m 1 H) 7
34-7 42 (m 2 H, 7 54 (d, J:79Hz I H), 769(d J

85 (d, J=64H, 1H, 864 (d J =261 H, %F@bﬂ{afw)zool@sMe
394 (MH+) 15 Exanpl e 146 0 N ~ ~~N~N~ NNF' NI\/R(DI\/BOdG) 8 0 64-0 66
(m 2 H, 097-0 98 (m 2 H, 2 77-2 78 (m'lh H, 20
540(s, 2H), 559(s, 2H), 677-681(m 2 H), 694(t, J=89Hz, 2H) L1 H),
7 21-7 23 (m 2 H), 7 40-7 42 (m ftoupg, 7 68C7>73c93(h§5f|(441)“887520 (dJ =52
Hz, 1 H, 8 31 (s, | H,M5 me 413 (MH) 04 February 2003 | 75 Exanpl e 147
ONIL1\~N-\"N-CFg NN F 5 ~H NVR (DVMSO-db) 8 4 74-4 79 (m 2 H), ~ 49 (s,
2 H, 560 (s, 2 H, 6 96-7 04 (m 4 HE@mpledd 25 (m 2 H), 7 36 (d, J = 5
2 H, 1H) 748 (d, J =73 H, 1 H, 765(dJ=67H, 1H, 828 (d J
=55 H, 1H, 836 (s, 1H, MSme 456 (M+) 10 Exanpl e 148 \ N-N~-N N |
\ "~ NF3C ~ HNWR (DM8O-db) b 0 53-0 56 (m 20H), 0 92-0 96 (m 2 H), 2
66-2 69 (m 1 15 H), 541 (s, 2H), 571 683( dl, IJsB2Hz, 2H), 706(d, J=52Hz, 1
H, 7 23-7 25 (m 2 H, 7 40-7 42 ( By N7N7N4 (m 1 H), 8 18 (d, J
=51H, 1 N 2:(
f
Os
/S\‘

'"HNMR (CDCl3) § 1 84 (s, 9 H), 2 30-2 35 (m, 2 H), 3 13 (t, J = 7 2 Hz, 2H),
458(t,]=76Hz 2H),538(s, | H),730-735(m,2H),742(d, ] =74 Hz, 1
H),776-778(dd J=12 72Hz, 1 H),866(s 1 H), 873 (s, | H),

10 IR(KBr cm') 3431 2927 1718, 1616 1469, 1444 1469, 1444, 1296, 1134, 747
MS m/e 443 (MH"),

Anal Caled for C21H26N603SOH20 C, 55 86, H, 6 03, N, 18 61
Found C,5587,H,588,N, 18 44
15 Example 45

0
N
TS~
N 2—.:(
"
O\\
S

Ne)

'HNMR (CDCl3) §225-229 (m, 2 H), 297 (s, 3 H), 3 14 (t, ] = 70 Hz 2 H),
20 456-464(m,4H),549(s,2H),732-739(m,2H),744(d,J=74Hz | H),

778-780(dd,J=14,72Hz, 1 H),876(s, 1 H), 885 (s, 1 H),

MS m/e 469 (MH")



H, 830 (s, 1 H, MSne 464 (M+ 04 February 2003 176 Exanple 149 O\ N
s NN N~CFg v N F3C 5 "H 2
7 04 (dJ

(m1l

574 (s, 2 H,

d
Hz, 1 H), 7 40-7 50 (m
25 (d, J =52 Hz, 1H)),
N ~ ~~N~N~ ~N N
07 (m 2 H, 2 92-2 9

J =

H, 7 14 (d,

68-7 71 (m 2 H), 7 7
72 (s, 1 H, MSme 474
*,WN-N"~CF3 ~N N O 5 ~H

566 (s, 2 H,
Hz, 2H), 7517 53
99 (d, J =6 3
516 ( MH+)

10

15

20

NVR (DMSO-db) S 4 68-4 70 (m 2 H), 5 49 (s, 2 H),
=81H 2H, 722723 (m2H), 731 (d, J =53
H, 751 (dJ =82H 2H, 764770 (m1H, 8

8 38 (s, 1 H, MSne 464 (M#) 10 Exanple 150 0 \
5 ~i OIS HNWR (DIVISOdb) b0 76-0 7 os-
2- (m 1H, 356 (s, 34, 556(564fnqwua'?@9
8 2H),76728(n{ ,747749(m1H),7
= 8

d 8 (d, J =64H, 1H, 8
(MH~ 04 FebruaFgg'?B@ 1 77 Exanple 151 O N
NVR (DMSO-d6) $ 3 20 (s, 3 H, 495-502 (m 2 H),
2 H,

5 84 (s) 556( s, 2H) , 581 (s, 2H), 726-729(m 2H) , 734(d, J=83
(m 1 H, 7 b4-7 66 (m b H), 785(d J=84kH, 2H, 7
H, 1 H, 8 71 (d, JWWoll—Df)SQS(S | H, MS ne

N ﬁN
0
7\ =

N

'"H NMR (CDCl3) 8 0 71-0 74 (m 2 H), 1 03-1 07 (m,2 H),263-266 (m 1H)

366(s,3H),539(s,2H),547(s 2H), 650 (m 4H),699(d,J=53Hz | H)
720(d,J=80Hz, 1 H),726(m, 1 H), 731 (m, 1 H) 785(d,J=80Hz | H),
827(d,J=50Hz,1H) 853 (s, 1 H),

MS m/e 426 (MH")

Example 47

o0 P

»
HN"K/’NTB

N

A stirred suspension of Example 46 (11 75 g, 27 6 mmol) in CH3CN (150
mL) was treated with ceric ammonium nitrate (CAN, 60 60 g, 110 mmol) and
diluted with water (25 mL) to give a homogeneous solution which was stirred at
room temperature for 24 hours The mixture was concentrated in vacuo to a
volume of 50 mL then diluted with H,O (100 mL) and again concentrated until
100 mL remained and a yellow solid had precipitated from solution The yellow
solid was isolated from the chilled suspension by filtration and was identified as
the 4-methoxybenzaldehyde by-product The filtrate was then diluted with H;O to
400 mL and MeOH (600 mL) was added To the resulting solution was added a



10 Exanple 152 N O yN~-N- N O F3C~S0 15 ~H NMR (DMBO-db) 8 0 78-0 81 (m 2
2

H) 1 05-1 09 (m 2 H), 2 95-2 98 (m 1 H), 5 60 (s,

H, 5 95 (s,

2 H)

7

30 (dd, J =30, 61 H, 2 H, 739 (d, J= 6 Hz, 2 H, 7 48-7 51 (m 2
H),771(dd,J=30,6|Hz,2H),773(d,J=64Hz,1H),804(d,J
=86 H, 1 H, 860 (d, J =6 4 Hz, H)882(s,1H),IVBn1e528(M—|+)
04 February 2003 | 78 Eranple 1~3 ONW N ~ / "~ | =~

NVR (DMBO-db) 8 0 68-0 71 (m 2 H), 0 96-1109 (m 2 H),O‘EF?Q”QWZZO(%l

549 (s 2 H, 569 (s 2 H, 702 (d, J

79 Hz, 1H) 7 16-7 21 (m 4H)7

43 745(m 1 H), m@;axﬁﬁ[qmpm)spamn@ﬂsqﬁiasﬂbmabgiumﬁa,raﬂtd(udgiuhegwmfnheH) 8 35 (s,

1H),
16-1 20 (m 2

1H),
(m
(m
Hz,

1
I
1

10 Exanple 154

3 18-3 22 rﬁﬂ’ﬂuré whb cen?rlﬁﬁge@ana‘%hc( RQuid wa dec&nt%ﬂ'aaay&oﬁ%e dolfdandd 73-4
481-48) (m 2 H, 60L(d 2 H, 7 63-7 67 (

H)
|_|)
H)

CD30D) 8 1

O ~H N
so ujios yeag e§176 ;(.r}ff{'a \Qﬂ')‘y_&ll—r;y—~ dhjfdeg wﬁ%wreilpl_ﬁtegﬂg}gezregﬁmg 56 ( m

78

7 68 7 72

7 79 (c@ncepirgied inpacugq ﬂ;le repidgg weg redisselvad japwatqr (H§0 "J)@Qd thg J=8 3
8 Gl (rgsulr;ngGSOﬁni'dﬁ’wa% em’acte% »91@'1 éiS{QCljz (k*)( 106/§1Lr51 Q”hénggaQW* racts 179

10

15

25

were combined and concentrated in vacuo to a brown glassy solid which was
redissolved in minimum CH,Cl, After a few minutes, a beige powder
precipitated from solution Et;O was added to the mixture and the solid was
isolated by filtration rinsed with Et;0 and dried under high vacuum to give 6 62

g (79 % yield) of Example 47 as a beige powder

'"H NMR (DMSO-dg) 5 0 92-0 97 (m, 2 H), 1 06-1 10 (m, 2 H), 2 97-3 01 (m, 1
H),530(s,2H),7 14-717 (m,2 H), 730 (d, J =5 4 Hz, 1 H), 7 50 (bs, 2 H),
8 25-8 28 (m 2 H), 12 54 (bs, 1 H),

MS m/e 306 (MH")

Example 48

N >§
X
|
o N
N
0
'H NMR (CDCl13)8097-1 00 (m, 2 H), 1 12-1 16 (m, 2 H), 2 09-2 15 (m, 2 H),
299303 (m, 1 H),382(t,J=68Hz, 2H),442(t,J=79Hz,2H),536(s 2
H),721-728(m,3H),732(d,J=77Hz, 1H),769-774 (m, 3 H), 7 81-7 85

(m,2H),835(d, J=50Hz 1 H),879 (s, | H),
MS m/e 493 (MH")



Exanpl e 155 04 February 2003 O N-N~-N ~N _ Ny OO 5 "H NVWR (CDC13) 8 1 00-1
03 (m2H, 108112 (m 2H, 168174 (m 2H, 184190 (m 2 H, 2
06 (s, 3 H 347-351 (m 2H, 409 (t J=63 H, 2 H, 446 (t, J=7 5 Hz,
2 H, 542 (s, 2 H, 6 99-7 0L (m 1 H, 7 20-727 (m 2 H, 7 33-7 37 (m
2 H, 776 (dJ=76 H1H 8 06-807 (m 1H M me 420 (MH#) 10 Exanple
156 ONII ~ ~~N~N~ ~N _ N~ OH 15 Exanpl e 156 was prepa ég from | e 155
according to the sane procedure described fbr Exanple 7 WV( D 81
01-1 04 (m 2 H, 113-168(m 2 H, 163-168(m 2 , 1 94-2 OL (m 2
H, 268 (s, 3H, 301-304 (m 1H), Exaf@ple¢d49 J=6 2 , 2 H, 469 20 (t,
J=7 9 Hz, 2 H, 573 (s, 2 H, 719-722 (m 1 H, 7 -769 (m 3 H, 7
74-7 76 (m 1 H), 7 98 (d, J=7 6 Hz, 1 H), 8 03-8 04 H, MSnme 478
(MH), Anal Calcd for Cz, H23N502CH40 75 HZO C, 54

Found C, 54 25, H 5 90, N, 14 38 180104 Febru 2

H)

Hz

63

(m 1

21, H S 85 N, 14 22
003 Example 157 O
10

H)

H)

N-N~N ~N _ N~ O 5 'H NMR (CDC13) 8 0-98INO1° 7-110 (m 2 H, 1
65-1 72 (m 2 H, 184-190 (m 2 H, EQIS N(r’r) 1 , 347-3 51 (m 2
H, 4 43 (t) J=7 6 Hz 2 H), 4 47 (s, H) N37 2 , 6 97-6 99 (m 1
H, 7 18-7 33 (m 9 H) 7 72-7 74 (m 06(m 1 H, MSme 468
(MH) 10 Exanple 158 ON Il WI yN~-N~ N N~ ~''N( ~ 15 To a suspensi on
of Exanple 156 (52 ng, 0 14 mmol) and ium hydride

5 Example 48 (2 58 g, 5 24 mmol) was treated with hydrazine hydrate (2 62

g, 52 4 mmol) in MeOH (100 mL) and the mixture was heated to reflux for 5
hours The resulting mixture was passed through a 50 mL bed of AG 50W-X2
strong cation exchange resin (Bio-Rad Laboratories), and the bed was rinsed with
MeOH (300 mL) The yellow eluent was discarded, and the product was eluted
10 from the resin with 2M ammonia in MeOH (500 mL.) The ammonia eluent was
concentrated in vacuo to give 1 85 g (97 % yield) of Example 49 as an off-white

powder

'H NMR (DMSO-dg) $ 092 (s,2 H), 1 07(d, J=58,2H), 1 74 (1,] =6 8 Hz 2
15 H) 2,57(t,J=62Hz,2H),299-301 (m, 1 H),439(t,J=71Hz 2H),543 (s

2H),717(t,J=74Hz 1 H),724(t,J=75Hz, 1 H),729(d,J=51Hz 1 H),

758 (t,J=86Hz, 2H),825(d, J=52Hz 1 H),839(, 1 H),

MS m/e 363 (MH")

20 Example 50



(6 6 ng, O 16 nmmol) in DMF (2 nL) was added N, N-di net hyl car banoyl chl ori de
( 16 2 ng, 0 15 nmmol) at 0 C The resulting m xture was stirred at room
tenperature for 12 hours The m xture was diluted with Et OAc and washed with
wat er The organic extracts were dried with MgS04 and evaporated The resi due
20 was purified by flash chronmatography (gradient, CHzO 2/ MeOH, 40 1 to 20
1) to give 35 ng (56%yield) of Exanple 158 as a off white solid

February 2003 181 ~H NMR (CDC13) a 1 00-1108 (m2 H 1 08 Pbilzafo’rﬁ%)% 1
68-1 74 (m 2 H | 84-1 90 (m 2 H, 284 (s 3 H, 290-293 (m 4 H 4 09

(t, J=6 3 Hz, 2 H Arﬁ&nﬁeofax&n;ﬁew(ws@ oﬁnﬁzxo()s&nd%olsl)sme@le99 70 (m |
H, 7207 27 (m 2 H, 7 33-7 37 1m?2 6 (d J=7 6 Hz, 1 H, 8 06-8 07
(m 1H, 5 Nsdﬁf@fméetbx&wm)nem@se &%r@wmqmw&ﬂﬁgi\? 28 ppenglipny 0

Exanpl e 159 vasnpfepared,ia xﬁuﬁ&ﬁkeééa%dquli Et%u@ﬁﬂ‘i h@e tid‘f/fl %qujﬁﬁﬁnol)
according to the 'same procedure described of | owe
i mmedi ately by adféptnmdeaitwcmte@)fpetdm;eé¢rc1c8HmursacSDdlddwhghtpoecimtatesiafrmn procedur e
86 (m 2 H) 3 yie fefedondad By SNEMEInado 1 mEd sbleeiion 4 26
?OIIZ:)Z 1Ié|) 1(7)22(3d74131((me2w1)s ﬁlﬁédﬂt,o\}aﬁBWthe ks&ﬁKBﬂ%&(lda&%%n&hbzrag?M ‘g.agg?.B??.Gg:Z’)

: = r
1606, | 466, 25034 “fd%%td“e?“iaz‘ P“?%Sd% “é%gpmﬁ%ad‘enhip"/"c%f?éh‘ in R0

C, 9H-9F2Ns02  Qvidfo MHAQHA t&;&)%@@dedﬂ{ mﬁ-IzQ?wnN’O 111/ZT$K§F&%10610674§Q>%%H 479,
N, 17 64 182 Exanpl e 160 N N~ 4 February 2003 5 'H

NVR (CD30D) 8 yle@@mftlwr@wprochq)c ac111 salio![E&ammlnﬁOzs piplassy gologlesggolidny 2 H)
268(s, 3H), 3§1(t, J=72Hz, 2H), 301-305(m | H), 579(s, 2H), 720-722 (m 1 H), 7 64-7
76 (m 4 H), 7 99-8 G5 (m 2 H),

'H NMR (DMSO-dg) 5 0 99-1 02 (m 2 H), 1 13-1 17 (m 2 H), 1 84 (s 3 H), 1 95

(t,J=73Hz,2H),3 14-3 17 (m, 3 H), 441 (t, =7 S Hz, 2 H), 5 57 (s 2 H),
725(t.J=74Hz 1 H),733(,J=74Hz 1 H),758(d,J=80Hz 1 H) 768
(d,J=81Hz, 1 H),783(d,J=64Hz, 1 H),799(t,J=52Hz, 1 H),862(d,J =

15 62Hz, 1 H), 883, 1 H),

MS m/e 405 (MH")

Example 51

P 3
T
=,

Example 51 was prepared according to the same procedure described for

Example 50 using trifluoroacetic anhydride

25  'HNMR (DMSO0-ds) 5 0 98-1 01 (m, 2 H), 1 13-1 17 (m, 2 H), 2 03-2 08 (m, 2
H),3 14-3 18 (m, 1 H), 3 33-3 37 (m, 2 H), 442 (t, ] =7 5 Hz, 2 H), 5 54 (s, 2 H),
720-723 (m, 1 H),729-723 (m, 1 H), 756 (d,J=80Hz, 1 H),765(d. J=81



MS nmie 373 (MH+), Anal Calcd for C ~9H, 8N8O 1 0 HzO 1 O CH4S03 C 54 31 H,
~ 39, N 17 27 10 Found C, 54 58, H, ~ 37, N. 17 37 Exanple 161 ON ~ F ~~ N
N NF N- \\N CH3S03H 15 'H NMR (CD30D) 8 2 37-2 40 (m 2 H), 2 68 (s, 3 H),
2 73 (t, J =7 3 Hz, 2 H) 482(t,J=76Hz, 2H), 580(s, 2H), 726-728(m 1

H), 762(t,J=S80Hz, 1 H), 7 65-7 79 (m 4 H, 8 00 (d) J =8 3 Hz, 1 H), 8 17
(dd, J =13 53 H 1H IR(KBr, cm) 3449, 3064, 2953 1758 1466, |410,
1230, 1156, 1048, 771, 551, 20 M5 m e 383j{dvH+), Anal ¥ EgbRry

C, 9H, 6FZN600 5 HzO1 O CH3SO03H C, 49 28, H, 4 34, N, |7 24 Found C, 49 36,

H 4 42, N, 16H251 H) 048 IFebs var yHZ2008) 1863 (BExpAplReHZ 62H)O8 181j(s, NHN-BIsE- ~N F N\
..SOO0O5 ~H NVR (CD30D) 8 135 (t, J =75Hz, 3H, 250-257 (m 2H, 3
15 (q, J = 7 57829 HB35(t, J=72Hz 2H), 486(t, J=72Hz, 2H), 577(s, 2H), 724 727(m
1 m,759-768(%w615@2(mﬂ+%:580|42, 1 H,771 (d,J=83 Hz 1 H) 7 78 (d, J = 7
8Hz, 1 H, 798 (dJ=81H 1H, 816 (d, J =52 H 1 H, M5 me 450
(MH+) 10 Exanple 163 O N-N~N /N NOZ O N \~~ S O 15

~HNVR( DVBO- db, 65C) 8281- 234(m 2H) , 299( s c3H)  328(t, J=77

Hz, 2H) , 457( ,J:74Hz,2H),550(s,2H),714-‘H5%”P1 ,725-727(m 1 H), 741
(d,J=80Hz, 1 H), 753 (d,J=79Hz, 1 H), 763 (d J=81 Hz, 1 H), 7 80-7 84 (m 1
H, 791 (d, J=7 6 H, 1 H, 798802 (m 1H, 809 (d J=50Hz, 1 H), 8
25-8 27 (m 1 H)) 20 M5 mle 507 ( o

T

Example 52 was prepared according to the same procedure described for

10  Example 50 using methanesulfony! chloride

'H NMR (DMSO-dg) 5 1 04-1 07 (m, 2 H), 1 14-1 17 (m, 2 H),2 12 (, J=7 4 Hz

2 H),296(s,3 H),316-3 18 (m,3 H), 458 (t J=76Hz 2 H),582(s,2H)

723-725(m, 1 H), 747 (t,J=76Hz, 1 H), 754 (t,J=77Hz, 1 H),775(d, ] =
15 81Hz 1H),788(d J=65Hz 1H),794(d J=83Hz 1H),866(d,J=65

Hz, 1 H), 890 (s, 1 H),

MS m/e 441 (MH")

Example S3



184 04 February 2003 Example 1G4 ON Il ~~N-N~CF ~~ N s N OH 5 Exanpl e 164
was prepared via synthesis of the acetate internedi ate according to the
same procedure described for Exanple 72 followed i medi ately by
deprotection of the al cohol according to the sane procedure described for
Exanple 73 10 "H NWR (CDC13) b 1 60-1 65 (m 2 H, 1 73-1 80 (m 2 H), 3
64-3 70 (m 2 H),

433(t, J=80Hz, 2H) . 453- 460( m 2H) , 544(s, 2H) , 724- 737(m 3H) , ¥bbePEHary2903 , 1
H, 7 77-7 81 (m 1H, 835838 (m 2 H, MSnme 420 (MH+) 15 Exanple 165
S N ~yN-N~ V"N N CN A mixture of Exanple 26 (100 mg, 0 27 mml) and
2,4-bis(4 20 net hoxyphenyl)-1, 3-dithia-2, 4-di phosphet ane- 2, 4-di sul fi de
(Lawesson' s reagent i L X ol uene d di oxane
(51 ratio 10 w0 badits 87 us®pisbadlalobudif B el BpPrauhOuERAT0r 0
sol vents were Eeampled0iusing agdloprapahetdrbonyéshldtide was suspended in HZO and
extracted with CH2C1l2 The organi ¢ phase was washed with brine, dried over
MyS04 and evaporated The 25 residue was purified by preparative TLC (5%

MeOH i n CHZC z)i; NMIR | DWESD-BY 5 0 8B 6@3111':@?{)}@‘93’-1 2003, byt pgahignf pom Et zO
to give 5 ng (5 %yield) of Exanple 165 as an off white solid ~H NWR

(DVBO-d5) 851 i5-1153t0 58 km2l H) 194200 (@52 Hin D144 20 (073 H) 1640 th D=5 Hjiz2 67 (t

%H)_, ;13({4,2\137?&’2}{,)3?«%?9%#{3:gg‘ié&flﬁ?é?@%,ﬂ’gb@=@1$‘%‘E%’ ?ae?deﬁg 55 He,
1 H) 7 63 (d 807 19067 651d H)= 8 8 He2 1 (1), 7 92 &1, 5 <% Helz, LHK)8 2B(17B=69 1 H), M5
me 389 (M) 30 FSPELPS 3 N, N T,
MS m/e 431 (MH")
10

Example 54

$05¢

e

15 Example 54 was prepared according to the same procedure described for

Example 50 using isoxazole-5-carbonyl chloride

'H NMR (DMSO-dg) 8 0 97-1 00 (m, 2 H), 1 12-1 16 (m, 2 H), 2 06-2 12 (m, 2

H),313-3 17 (m, 1 H), 3 39-3 43 (m, 2 H), 4 46 (t, ] = 7 5 Hz, 2 H), 5 56 (s, 2 H),
20 706(s,1H),722(t,J=74Hz 1H),730( J=74Hz, 1H),756(d,J=81

Hz, 1 H),767(d,J=8 1Hz, 1 H), 781 (d,J=63 Hz, 1 H),860(d,J=62Hz, |

H), 875(s, 1 H), 881 (s, 1 H),908(t,J=55Hz, 1 H),

MS m/e 458 (MH)



d~ 15 ~H N\R (CDC13) 8 1 00-1 07 (m 4 H), 1 15-1 18 (m 2 H, 1 16-1 23
(m 2 H, 220-226(m 2H),232-238(m 1 H),296-230(m 1 H),309(t,J=72Hz 2 H)
453(t, J=75Hz, 2H), 538(s, 2H), 718(d J=53Hz, 1H), 727-733(m 2 H), 7 38-7 39 (m 1
H, 777-7 79 (m 1 H, 834 (d, J=53Hz, | H, 874 (s, 1 H, 20 Msme
452 (MHO The conpounds of the present invention may be adm nistered orally,
parenterally (including subcutaneous injections) intravenaus,

intranmuscul ar. intrasternal injection or i@F si on t echnP4Jeabruary 2003
intranasally, by inhalation spray, or rectally, in dosage unit fornulations
cont ai ni ng conventional non-toxic 25 phq&gg@@y { cal | y-acceptable carriers,
adj uvant s and vehicl es 186 04 February us in accordance with the
present invention there is further provided a nmethod of treating and a
pharmaceutical conposition For treating viral infections such as RSV
infection The treatnent involves adninhé?%king to a patient in need of such
treatnent a pharnmaceuti cal conpositionxg%ﬁ$&skﬁg a/phar maceutical 5
carrier and a therapeutically effective anount &L. conmpound of the present
i nventi on The pharnaceutical conposition T?@xﬁin the formof orally

adm ni strabl e suspensions or tablets, nasal spra F‘s erile injectable
preparations, for exanple, as sterile injgectable g ous or ol eagenous
suspensi ons or 10 suppositories Wien admyistered Orally as a suspension,

t hese conpositions are prepared accordi ng™Mo techni ques wel |l -known in the
art of pharmaceutical fornulation and contain mcrocrystalline
cellulose for inparting bulk alginic acinbr sodium al ginate as a
suspendi ng agent, nethylcellul ose as a viscosity 15 enhancer, and

sweet ners/flavoring agents known in the art As i medi ate rel ease tablets,

" av nown As Immediate rel ease
phosphat &) star o, mgBlm Sprrifd A D Bectns B aBSue R RABIT on s

bi nders, extenddixampit 50 wireghahylschldbforfmes and | ubricants known in the art
The injectable solutions or suspensions may be fornul ated according to 20
known art, using suitable non-toxic, parenterally-acceptable diluents or

sol vents, such ag NRRYDMS0-dL) §0BBlrgee Q'H),\li\@)%ﬁlfw &,'291‘?{,'158059&6'{&1,0? or

i sotoni ¢ sodium chloride solution, or suitable dispersing or wetting and
suspendi ng agenttd), 2 Q&a3H024m, tkE), 81083 48 @n@, HY, 308 ds.Gi Mk 4 3is{c Vel hglzsyhhet i c

Compounds of % hios Y ekt oH &ai? B2 Lestad B Ay 7 s e 2
H), 825 (d, J =50 Hz, 1 H) 840 (s, 1 H),
MS m/e 421 (MH")

Example 56
15

Example 56 was prepared according to the same procedure described for

Example 50 using ethy! chloroformate



a dosage range of 0 1 to |00 ng/ kg body wei ght in divided doses One
preferred dosage range is 0 1 to 10 ng/ kg body weight orally in divided
doses Anot her preferred dosage range is 0 1 to 20 ngl kg body wei ght orally
in divided doses It will be understood, however, that the specific dose

| evel and frequency of dosage 1 s7 04 February 2003 for any particular
patient may be varied and will depend upon a variety of %g%ﬁors ;@@buding
the activity of the specific conmpound enpl oyed, the met & ity and
| engt h of action of that conpound the age, body wei ght, general health,
sex, diet node and tine of adm nistration, rate of excretion drug
conbination the 5 severity of the particulﬁr condition, and the host

under goi ng therapy BI OLOG CAL ACTIVITY The gnt|V|raI activity of these

(aroc oo 29 od et PlRcEnd BEKE P SB it R LRS! el Tt ) o

0' ~ cel 1s/ 100 piye] b i rss@MEMmQJbél@@@QmS 1 M;d3 64 8dgkaobes4 N

suppl emented with penicillin, stre cin, glutam ne, and 10$§fetal bovi ne
serum The cel | sHaet B),idnubaited S dlee rﬁi)g%ﬁ‘)@t 236 C2347128 (ouBttlr @ 2fédliliim was
renoved and cells [ d | n ning 2%
fetal bovine se#u%¥Fmﬁp ?E? %ﬁra%%?%’y%{ %ygfjvﬂaﬂgglgﬂb%égﬁgl%ﬁgt 5000

pl ague formhg LWB&&H4ﬁ5(Wﬂe)conpounds 100 PL at appropriate dilution, were
added to the cells 1 hour post infection After incubation for 4 days at 37
C, the plates were stained with MIT sol ution
(3-[4,5-dinmethlythiazol-2-yl]-2 5di phengkigbieao! i um brom de) and i ncubat ed
for 4 hours at 37 C The nedia was 20 aspirated fromthe cells and 100
~L/well of acidified isopropanol (per liter 900 ni isopropanol, 100 niL
Triton X100, and 4 nL conc HO ) was add_\\PIates were incubated for 15

m nutes at room tenperature w th shakifg, and an opty cal density (CD 540)
readi ng at 540 nanoneter (nm was obtai pti density reading is
ease in the 25 nunber of

proportional to the nunber of viable cell _IQ;
viable cells reflects the protective, antivi Nactivity of the conpound
Assays conparing MIT staining in uninfected cell Ebntalnlng conpound with
uninfected cells in the absence of compounhd provi measure of cellular

toxicity The control conmpound in this ass is Ribavirin which exhibits t
00% cell protection at 2 5 pg/nL (corrgs ndigyg to 10 2 ~M 30 The
antiviral activity of conpounds, designated ECso, is presented as a
concentration that produces 50% cell prote Th~t he assay The conpounds

04 FebruaryI%OOB 188 disclosed in this applicatlon show antiviral activity
wi th ECSO s between 50 pN I and 0 001 ~M Ri bavirin has an EC ~ of 3 ~M
189 04 February 2003A solution of Example 49 (0 050 g, 0 14 mmol) in chloroform (2 mL) was

treated with ethyl isocyanatoacetate (0 018 g, 0 14 mmol) and stirred for 15
minutes at room temperature The mixture was concentrated in vacuo The
residue was purified by preparative HPLC (gradient 10% MeOH in H,O with

15 01% TFA to 90% MeOH in H,0 with 0 1% TFA) to give 0 080 g (96 % yield) of

the trifluoroacetic acid salt of Example 57 as a glassy, colorless solid

'H NMR (DMSO-dg) 5 0 98-1 02 (m, 2 H), 1 13-1 17 (m, S H), 1 91-1 97 (m 2

H),310-3 12 (m,2 H),3 15-3 18 (m, 1 H),376(s,2H),404(q,J=71Hz, 2 H),
20 439(t,J=75Hz,2H),555(s,2H),631 (bs,1 H), 643 (bs, 1 H), 723 (t,J =

76Hz, 1 H),729-733(m, 1 H),756(d,J=80Hz, 1 H),766(d,J=81Hz 1

H),783(d,J=63Hz 1 H),862(d,J=58Hz, | H),883 (s, ] H),

MS m/e 492 (MH")



CLAIl ~tS What is clainmed is 5 1 A conpound having the Formula |, and
pharmaceutically acceptable salts thereof RB W/ Rz R4 ~ NNI 'Y ~, AR~
Ns | DDEB R- Formula | 10 wherein WsQorS, 15 R is -(CRR')"-X, Xis H
G 12 alkyl, C ,2 alkenyl, CZ ~2 al kynyl, C3 ~ cycloalkyl, C4 ~
cycl oal kenyl, each of said alkyl, alkenyl, alkynyl, cycloalkyl and
cycl oal kenyl being optionally substltuted wth one to sjx OL t he or

di fferent hal ogen atons, hal ogen, CN, 20 OR(Q OCOR'", hb@ TRy

NR CONR'R'', NR SO2R', NR COOR', COR, CR''NNR R', CRNOR COOR CONR R',
SOR, POQQOR )2, aryl, heteroaryl or nohxamphae$§ c heterocycle, mis 0-2, n
is 2-6, 25 Rz is (i) H C ~2 alkyl, CZi2 alkenyl, CZ ,62 alkynyl, C3 ~
cycl oal kyl, C4 ~ cycl oal kenyl 190 04 February 2003 (CHz)~ C3 ~

cycl oal kyl -(CH-)~ C,~ ~ cycl oal kenyl :ii of said al kyl, al kenyl al kynyl
cycl oal kyl and cycl oal kenyl being optignaljy substituted with one to six of
the sanme or different halogen atons S R/ or CN wherein t is 1-6,

5 (ii) -(CRR')"-Y, wherein Yis CN, OR, N'NR R', NCOR, NR SOzR',
NR COOR', NR CONR'R'', COR, CR'"' NNR R', [CR , CONR R* SOnR
SOZNR R' or PQ(CR) 2, V\,hereln 10 mlsOZand n\[ -6 (iii) -(CRR")"

-CoH4-Z, wherein the Z group may be in the or Bta or para position

relative to the -(CHz)" group, Z is CN, R R', NO2, NR R', NCOR ,
NR SOZR', NR COOR', NR CONR'R'', COR , ,%C/Hj\l R', CR NOR' 15 COOR ,
is

CONR R', SOR , SOZNR‘ R' or PO(CR')Z n" is 0-6, or (iv)
-(CRR')N"" - heteroaryl wherein n"' is 0-6, 20 (v) -(CRR')N"'-non-aromatic
het er ocycl e, wherein "' is 0- 6) R3, R4, R and R6 are each independently
hydr ogen, haﬁ ogen, CExampley§7 (069! g, Qil4(yﬂmol) was dissolved in glacial acetic acid (2

mL) and the resulting solution was heated to 120 °C in a sealed tube for several
hours The mixture was concentrated in vacuo and the residue was purified by
preparative HPLC (gradient, 10% MeOH in H,O with 0 1% TFA to 90% MeOH
in H,O with 0 1% TFA) to give 0 036 g (47 % yield) of the trifluoroacetic acid

10 salt of Example 58 as a glassy, colorless solid

'H NMR (DMSO-dq) 5 0 98-1 01 (m, 2 H), 1 13-1 17 (m, 2 H), 201-2 07 (m 1
H),313-318(m,2H),352(t,J =68 Hz,2 H),392(s,2 H), 438-443 (m 2 H)
555(s,2H),724(t,J=76Hz 1 H),729-733 (m, 1 H),756-759 (m 1 H)

15 767(d,J=80Hz | H),781-783 (m, 1 H), 809(s, 1 H), 8 60-8 62 (m 1 H),
8 80-8 82 (m, 1 H),
MS m/e 446 (MH")

Example 59
20



substituted with one to six of the sane or different hal ogen atons, OR,
CN, COR, 25 COOR, CONR R', or NOz, A B, E, D are each independently CH,
CQ, N or NO provided at |east one of A, B, Eor Dis not GHor CQ
wherein Qis halogen, C, 3 alkyl or C 3 alkyl substituted with one to
three of the sane or different hal ogen atons, and 30 R, R', R'' are each

i ndependently H, C .~ alkyl, CZ 6 al kenyl, CZ 6 al kynyl cycl oal kyl ,

C4 ~ cycl oal kenyl, each of said al kyl, alkegnyl, al kynyl O@@lpr éﬂk?po%nd
cycl oal kenyl being optionally substituted with one to six of the sane or
191 04 February ZOOmeﬁléWMDOf'gﬁloqgQﬂmal)mc&hbﬁed aiel cRrachaik @Anjtde@et her

forma cycllc al k§ group having 3 to carbon_ atons, benzyl or ‘aryl R'™ is
C, 6 al kyI & Brly|mmel) apd alpwlr'rvrﬁtlcmdQ it | g tegyltingFmixtuggysoal kenyl
5 \R R, F%Ja’ted 188 o6 Y AR dnd B8 ABRYalch iHShAIOPURlEaiAhy

Non- aromatlc heterocycle 1s a non-aromati ¢ ring containing at

| east one and prppdrative HPDC ¢gmdiom &0°%6 e Glé lireHE@ ovithr ot TR wwml sting

of O S N and. 10, Ary he enyl, azulen fl uorenyl
and ant hr acggny'l ZIQeWéP(galn)i’/lT%ﬁ% Q%VEQ)\/ ‘5132&2%@6?@é‘dé?g‘ﬂﬁffmuw%&wﬁ(wl'cont ai ns
one to five he@m,&g{ma@gggad@mr[egsﬁﬂlldect ed fromthe group consisting of
O S, Nor NR, 15 wherein said aromatic ring is optionally fused to group

B, B is an aromat i ¢ group selected fromthe group consisting of phenyl

L naphthyl, 2 neRahybms IS o7 RE0 ANk 1 | 0TERY 3 Lot ygoenyl 20

Aryl, B, ered’aromatic ring, and sai
non-aronmatic rnnqvmy(neadm) Bndepmdentmywemt, di=ro ®He 2 H) f4 #e(tIub3TI t uent s

Ro, Ro. R [ ol D3 S LHUP s Rub R 1228 17 e il APy 6

al kenyl, Cz 6 ahk&mylm £371d, qxéczk OiﬂzkYH) 145 (d wcd pa&kﬁm/lz 8ERCH=Gf2 sal d
al kyl , aI kenyl {%ng/ ic oal kyl, cy cl oa kenyl bei ng optionally
substituted wi Ha& b ¥ @ k=7 Hhel Hhﬁéodﬁ, ldily.f erent hal ogen atons, and

MS m/e 457 (MH")

15 Example 60

N °\>_N/5

e

— "
J\\ro

Example 49 (0 050g, 0 14 mmol) was combined with 4 5-dimethyl-1 3-
20  dioxo-2-one (0 016 g, 0 14 mmol), sodium bicarbonate (0 024 g, 0 14 mmol) and
anhydrous DMF (2 mL), and the resulting mixture was stirred at room
temperature for 18 hours The mixture was concentrated in vacuo and the residue
was purified by preparative HPLC (gradient, 10% MeOH in HO with 0 1% TFA
to 90% MeOH in H,O with 0 1% TFA) to give 0 029 g (37 % yield) of the

25  trifluoroacetic acid salt of Example 60 as a glassy, colorless solid



04 February 2003 192 (ii) halogen, CN, NO2, OR NR R' COR COOR, CONR R’
OCOR, NR COR SOMR SONR R', PQOR )2 2 The conmpound of claim1l wherein
heteroaryl is selected fromthe group 5 consisting of 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3 pyridyl 4-pyridyl pyrrolyl, oxazolyl

t hi azolyl im dazolyl pyrazolyl, isoxazolyl isothiazolyl, 1 2 3 oxadi azolyl
1 2, 4-oxadi azol yl, 1, 2 4-oxadi azol - 5- one,!22 2, 3- tr| azolb a3 03

4t hi adi azol yl ”r{rﬁ%“ dazinyl, pyrimdinyl, pyrazinyl, é %fﬁawr%ﬂ 1,3
5-trithianyi i MB: (IISO-dsh @199 1 06 @tbl?nﬂbllylﬁ ] mn?dUD W96 Gsnidd) Qn@ﬂ

benzo[b]furany '3 t ph I |yl nzi , I

benzt hi azol yl , pu[rll?’ ?(FG”;XT—EI]“UI?&& zﬁ%llg(rauﬁﬁg ﬁyﬁj %dﬁf C%SIPF?n ?5% ¥

ci nnpld! ny: phnt Malralzlzrpy)l 5qui(nazd| VQ%I(t G]BIW?Q@J | ]gylmoa](t a-maglﬂzhyrﬂ)dl ny: .
pteridinyl, c cr] nazi ny enot | azl tetrazoean
phenoxazi nyl a@?@@i Cl ﬁnhgbyéﬁ(ﬁl&%lvﬁérleﬁ{ TRl (gl = @@I—‘I}Z% lis H C
i 6 alkyl, sC2~gqal kgnyﬂ.lz 1G), s salkynyy , C3. ~ cycloal kyl, C3 6 cycl oaI kenyl ,

20 each of said al kyl , Ikenyl, aIkynyI cycl oal kyl and cycl oal kenyl belng
optional Iy subMSim/gi4s8 MH h one to six of the sane or different hal ogen
atoms, halogen, CN, OR, OCOR'", NRR', NR COR', NR COOR', COR, CR'" N\R R'
CRNCR‘ COOR, CONR R') SO "R ) aryl or heteroaryl, 25 mis 0-2, nis 2-4,
RZ is 193 04 February 2003 (il H C, BxahplglelC~ 6 al kenyl, Cz ~ al kynyl)
C3 6 cycloal kyl, C3 ~ cycloal kenyl, -(CHZ)t C3 ~ cycloal kyl, -(CH)~ C4 ~
cycl oal kenyl, each of said al kyl, al kenyl, alkynyl cycloal kyl and

cycl oal kenyl being optionally substit with one to six of the sane or
di fferent hal ogen atons, SOzR', SQZNR\R' \or CN vvh eint is 5 1-6, (ii)
-(CH2)"-Y, wherein Yis CN, OR, COR , ", SOMR, SZNR R',
PO(OR )2 wherein mis 0-2 and n' is 1-6%}7‘[\‘0 -(CHZ) n" - C6H4- Z,
wherein the Z group may be in the ortho ara position relative to
the -(CHZ)n" group, Zis CNOR, COR or Almijs 0-2 n" is 0-3, RS,

|l ogen) Ci 6 alkyl, 15

optionally substituted with one to six
atons, and A, B, E, D are each |ndepen gy C-H or N, provided at | east
one of AL B, Eor Dis not GH 20 4 A°Co und of claim2 wherein R3, R4,
RS and R6 gge each HH A B and D are each CH, and 25

R ~, R5, and R6 are each independently ydr gen,
ﬁe same or different hal ogen

Example 49 (0 050 g, 0 14 mmol) was combined with methyl-2-
hydroxyisobutyrate (0 018 g, 0 14 mmol), a catalytic amount of 50 % sodium
methoxide in MeOH and diethyl carbonate (1 mL) in a sealed tube and the

15 mixture was heated to 175 °C for 18 hours The mixture was concentrated in
vacuo and the residue was purified by preparative HPLC (gradient, 10% MeOH in
H,0 with 0 1% TFA to 90% MeOH in H,O with 0 1% TFA) to give 0 018 g (21

% yield) of the trifluoroacetic acid salt of Example 61 as a glassy, colorless solid

20 'HNMR (DMSO-dg) 5 0 99-1 01 (m, 2 H), 1 13-1 15 (m, 2 H), 1 52 (s, 6 H), 2 11
(t,J=75Hz,2H),314-316(m 1H),360(t,J=69Hz,2H),446(,1=77
Hz,2 H), 554 (s,2H),723(t,J=75Hz, 1 H),731(t J=75Hz, 1 H), 758 (d,
J=80Hz, 1H),769(d,J=81Hz | H), 781 (d,J=61Hz 1 H),861(s, | H),
8 81 (s, | H),

25  MSm/e475 (MH)



Eis N5 A conpound of claim2 wherein 30 R3, R4, RS and R6 are each H, A,
B and E are each CGH, and 04 February 2003 194 Dish 6 A nethod for
treating mammal s infected with RSV and in need thereof which conprises

adm nistering to said mammal a therapeutically effective anbunt of a
conpound having the Fornula |, and pharmaceutically acceptable salts
thereof) as clained in any one of clains 57Apharrra ical c osition
whi ch conprises a therapeutically effectll\]/‘)e anount of aﬁig;t Bru @mound
havi ng Formula | and pharmaceutically 0 table salts thereof, as
clainmed in any one of clainms 1-5, and 'HB(’% ceutically acceptable carrier
AR AS. A@. A A@Ay(2 . A A A Ar. AAAYAU%AI JArCAL{LA A

. A A As. Ash. A&. A&h. AA&{ A2. AL A9L. AL A, . A9. . A9a . A9A . A

.AA9. A AALA A A As. A{l% AA A; 9. A[. A§2°A2 AA9h A AhE. AGN. As. A. A" U e. A(
.A9AsAARA&( . A9. AR AN. A9L yi\\{(\ o,

. AU?. A(. A9. AyN. A9AaA Al. Af. A A@ AUy ALA A Al .AS

.Ae. A A Ay. A(E A Al (L. Ar. Aa9e. A . AN"\\/ |
A& AF LA @A AANAy{AANy ASE. A Ay. ASZ\ CA(?CAFLA{, . ASIL A LA
r.A(. A & AF{" AL A AG. A@GE. A@ AL Ay(s. ay AalL. Au
.A(. AN . AN. A(&AuA Ay. A A . A AR ( da. AF49. A. Ah. AS. ASh. AY
.A,9.AS{.A&.Ayh.AAASArA A. AS. , ANE( AAAAA A. A. AFa
.Au. A Ay. A" 2. AL. A@ NH
(0]
5 Example 49 (0 050 g, 0 14 mmol) was combined with N-chloroacetyl

urethane (0 024 g, 0 14 mmol), sodium bicarbonate (0 023g, 0 28 mmol) and
anhydrous acetonitrile (2 mL) in a sealed tube The mixture was heated to 140 °C
for 1 hour The mixture was concentrated in vacuo and the residue was purified
by preparative HPLC (gradient, 10% MeOH in H,O with 0 1% TFA to 90%

10  MeOH in H,O with 0 1% TFA) to give 0 030 g (39 % yield) of the trifluoroacetic

acid salt of Example 62 as a glassy, colorless solid

'H NMR (DMSO-dg) 8 0 98-1 01 (m, 2 H), 1 13-1 17 (m, 2 H), 2 00-2 06 (m 2

H),313-318(m, 1 H),341(t J=68Hz 2H),400(s,2H),441(t,J=77Hz
15 2H),556(s,2H), 722, J=76Hz | H),730(t,J=73Hz, [ H),756(d,J=

80Hz, 1H),771(d,J=81Hz, 1 H), 781 (d,J=63Hz, 1 H),860(d J=60

Hz, 1 H),880(s, 1 H), 1077 (s 1 H)

MS m/e 446 (MH")
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N
zuoi d*XS] caU] calU] ca] caU] calU] ca] ca] ca] ca] ca %?¢g§}gaV]ca]ca]caV]ca]ca]caV]c
a] caV] ca] ca] c”a] ca] ca] c”a] ca]c”alca]cRajcRa § GT1 KR
), 7FLPB} xr ngb] Xi d* XS] ca] ca] ca] cal] ca] cal] ca] faU] ca] caU] ca] ca] ca] caV] ca] caV]
ca] ca] ca] cal] ca] caU] cal] ca] ca] ca] ca] ca] cal] caU] cal] cas

5 A mixture of Example 49 (100 mg, 0 27 mmol) and 2-
bromoethylchloroformate (51 7 mg, 0 27 mmol) was stirred at room temperature
for 18 hours The reaction mixture was filtered to remove inorganic impurities
and the solid was washed with MeOH The MeOH solution was concentrated to
give 126 mg (99% yield) of Example 63 as a hygroscopic solid

10
'H NMR (DMSO-d¢) 5094 (bs 2H),110(d, J=54Hz,2H) 121(d,J=64
Hz, 2 H) 186-1 89 (m,2 H), 3 09-3 11 (m, 1 H), 3 78-3 80 (m, 1 H), 3 85-3 87
(m 1H),421-423(m,2H),435-437(m,2H),543(s,2H),718(t,]=77 Hz
1 H),725(,J=75Hz 1H),746-750 (m, 2 H),755-760(m, 1 H),837(d,J =
15 S50Hz 1 H), 8 54 (s, 1 H),
MS m/e 469 (MH")

Example 64

20 0”0

A mixture of Example 63 (70 mg, 0 149 mmol) and lithium

bis(trimethylsilyl)amide (0 15 mL, 0 149 mmol) was stirred at reflux in dioxane
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] ca] cal] ca] ca] ca
HHHH! H( H7 HAHDHVHRBMIXKEZ6HNAHE HnHI 11T 1 JJJJIKzuoj d_YTj e_ZTnmhc”] cal] ca] cal] ca] c
aU] ca] ca] ca] g)a] cal] cal] ca] calU] ca] cal] ca] cal] ca] caU] cal] ca] cal] cal] ca] cal] ca
] cal] cal ca] aU] caKKl KMKpKuKKK=LALLLLLLLMVMVF NMNNNNN' O&QF GBOOO[ upj e _ZTj e _ZT
mhc”U] ca] caU] ca] caU] ca] cal] ca] caU] ca] calf}aalmakhk cal cal] cal cal] ca] caU cal cau
] ca] caU] ca] cal] ca] cal] ca] cal] ca] cal] caOOODPégPPPPPPPPPPPPPPQQQQQQEBQAQOQXQQQ
Qwgl fa[Vj e_ZTnmhc~U] ] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] cal] ca] c
a] cal] ca] caU] ca] cay] ca] cal] ca] ca] ca] cal] ca] cal,ca] caQRQRQARAQLRRRRRRRRRR! R,

R/ R3R;
R=RBRDRKRPRSRUR~xsmhb] WRj e_ZT] cal] d W caU] ca] caU] ca] caU] ca] caU
] ca] c*a] caU] ca] cal] ca] c*aU] ca] caU] a é:FaU] ca

U] c*aU] caURXR] RARkRpRr R\/\RyRRRRRRRRRRR

SS|wyl fa[ VQ e_] ca] caU] ca] cal] ca] cal] ca] claU] ca{%fé%] cal] cal] ca] cal] cal] cal] ca
U] caU] ca] caU] cal] caU] ca] cal] ca] caU] ca] cal] ca] cal] caSS" S&S, S. S4SASDSUSXSOT=T
TTTUpUt UUUDUUWVWVWWWAZW WA vpke™ ZUj e ] ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] ca
U] ca] cal] ca] 1@8.U]M§]£,@U]2@Mﬁp] ca] ca] ca] ca] cal] caU] ca] cal] cal] ca] cal] caVWWW\¢
Xit XRXXXXXXXYSY+Y;

YEYI YUYZY" YdYf YhYI YvY| YYYY{upj e ZTje ] cU] ca] cal ca] cal] ca] cal] ca] cal] cal] ca
U] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] cal @L &aUl ca] cal] ca] cal] ca] cal] caYY
YYYYYYYYYYYZYZ Z2Z7777Z7Z\\\\] 4" " | wgl gb ?%f a]J ca] ca] ca] ca] caU] ca] ca] ca] ca]
caU] ca] caU] ca] ca] c*aU] ca] caU] ca] cal] ca] caU] ca] caU] ca] cal] ca] cal] ca] caU] ca] c
a S n)a:aaaaabbb/ bsbbbbbb
cVccCdddXeeelf M ffggzuoj e [ Vc] ca] ca] ca] cra] cal] ga] ca] ca] ca] ca] ca] ca] ca] ca] ca
] cay] ca] ca] ca] ca] ca] cal ca] cal] ca] ¢ caljca]calg

| gb] [_\Y&] caj ca] ca] cal] ca] cal] ca
] caU] ca] ca] cal] ca] ca] ca] ca] calU] ca] caU] cafical] "]/ a] cal ca] ca] ca] ca] ca] ca] ca]
call ca
kkkl al I m@mmmmmmmUnnn<oopMppppppvaqr r ssszupkf 5\ W] ] ca] ca] ca] ca] ca] ca] ca] caU
] ca] ca] ca] caj®ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]

a0 cal ca) ca) oal oal cal Eo LAl Ear 0 M AU R A R B R By oy

ca] ca] ca] ca] ca! xmkxyorl b(yxyy%vqw‘yepyyvns evaporated and the oily re51due was diluted with

o AR e Lk L

b{k{Vv{{| Ul || ~n~~MgSO4 and evaporated to give 467 mg (29% yield) of Example 66

Mo*vzupke™ [ ca] ca] cal] ca] ca] ca] ca] ca] ca %caU] cal] ca] ca] caU] ca] ca]ca]ca] ca]c

a] ca] ca] ca] ca) ca] ca] ca] ca] ca] ca] ca]caU] ca! P})f %

}xsmhcrXke [ V] ] U] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca] cal] ca] caU

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca

Y3/ | "% pY-| fzupkfal\W]]ca]ca]ca] ca]ca]ca]ca]cal]ca]ca]ca]ca]ca]ca]ca]ca]ca]

cal] ca] ca] caU] ca] ca]ca] ca]ca]ca]ca]ca]Jca]ca]ca]ca!ljF#. !'}xsnid_Ykfa\W]]Uc

a] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] calU] ca] ca] caD] ca] ca] ca] ca] ca] ca] ca]ca]ca]c

aljcalcalcalcalcalcaljca !'Jlo

(+-sz}. ?PUx4dcgnxzupke [ V] ] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca

] cal] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! FHRUUX[ adgpsJQZ\ ~yt ni
ZU] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] cal ca] ca] ca] caU] ca] caU] ca] ca] caU] ca] ca]

1 1NN



55! 5+5. 51555x5555555zu0j e_Zj d_ZU] ca] caU] ca] ca] calU] ca] ca] ca] ca] caU] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca

5555555666r 778888! 8- 8s889X99: : b::::::::0;

~ytoi d_ZU] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]

cal] ca] ca] ca] ca] ca] caU] ca] caU] ca] cal] ca! 0; <; ?;

<<<<<! <+<<<=3=D=G==: >= >D>C>N>Q>>>>>>>>’?$’? ’?<’>{ upkfa\ W ] ca]gca] calc a]cal c

a] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cé?@:a] ca] ca] ca] @ @Qb@a] cal ca
ca] cal <???B?FR??? o0 BC~x cAYKF a\ ca] cal ca

} ca]U] ca] cal] ca}qc I]%a@/%%g; La®PE s da] ddfat 8y é%j%af@?éafﬂ]@%}%a] z:a] z:a]

calcalcalcalc - )

CCL@/&:DD}DDDL\EE)ILZHN H PR A S et I3 kshl et al WU ca) cau

ca] ca] ca] ca] cal]IEa]P&)aF é&l(,q daﬂ)ca] é@llsca]H‘)a] cal] ca] ca] cal] ca] ca] ca] ca] ca] ca] caU

] ca] ca] ca] cal] g] ca f KKLLDVPMTMVM NANHNUNNN. G690, OO P8P;

PLPSPWPYPQz upk ‘?l f ]JN ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] caUlxca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca! QRRRRRRRRRRRRSSSSSTt T| TTTTo

UUVTVWW+WWIW upkf a\ W ] ] ca] ca] ca] cal.¢a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c

aU] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] cal] } 2] cal ca! 4W

VEW WWWWYW W VWAAP XnmYp Yt YYY

ZZ0zZFzZJzzZ[ [ )\ | \\\\\\\ ~ytnid_Zkfa\W]]c]c"a]ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]

cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] calUpca] ca] ca] ca] ca] cal] ca

VAN ] I] ]I ANANDAUN{ANANANNNAN # E 34 b\ Whi d_zkfa\ W] ] calU] ca] ca] ca]
caV] ca] cal] ca] cal] ca] ca] ca] caV] Cé a] c U\ca] ca] caU] ca] ca] ca] caU] ca]
caU caUca]lcalUca3 6 =G bnb cVdtfeccedd' e;

e}wr mhc”Ykfa\W]]]ca] ca] ca] ca] ca] ca\/] a] ca] a ca] ca] ca] ca] ca] ca] ca] cal] ca]
ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] cal] ca] cH

, ej fffgg! g%99999gghh$h( hFhhhhhhh

Qi (i _iiii~xsnid_zU]ca]ca] ca]ca] cair_;] cay c3a? Eﬁ] ca] cal] ca] ca] ca] ca] cal] ca]
ca] ca] ca] caU] ca] ca] ca] ca] caU] ca] ca] ca]ca]ca]calcaliiii6jjjl Wl mmmmmmcnhh

PnTooooooopnppqgqqzupkfa\ W] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca
] cay] ca] caja] FaNaR @Msdasgbqadmbp czaho;@l(nai wtﬂlczmqrﬁrd\& RR Ml Psqsstttt|
tZt]tttui uuuu2v@ Quzvvvyv| vagkf a\ Vkf a\ cal ca] ca ca] cal] ca] ca] ca] ca] ca]
ca] ca] caU] ca] cH).3a8rta] (m,lﬂ Hb]%@&&?éra B4 4:8}’ taU ) cHYp 23 @a¥ca
VVXMXOXXXY/ 2 Z u a] ca] ca] ca
] caV] ca] cg] Za{c ] ca“]y %/MX{ }34} g]%:Z]S}I—}ZU}gg TZTQ cgﬁ:%%lﬂ%lgg}(%g( CJ;] Lau} ca} ca
] ca] ca] ca! ~~~~8¥IHz, 1 H), 798(d J 80Hz 1 H),808(d,J=61Hz,1H),876(d,J=6
6G&ITei h, / 9G xspi dMYkT cl.caU] ca] ca] cal ca] ca] ca] cal] calcalca]calcalca]calc
a] ca] ca] ca] E:a]@ dl]‘gge]l[@;&%:la@f’caq] ca{/J c!a] c!a] c!a\/] La] La] E:a Joal cal cal cal cal cal
G KMw+- 1) gT3N hiikda k') s41d] e9d T aysaliesd,aap r.ales] 1@ad ciéh crlesal 1oa] 83 ca] ca] ¢
a] c2a] ca] ca] ca%jl ] ca] caU] ca] ca] ca] ca] ca] ca] cal] ca] cOa! hj Upvm H upkfal\W]]ca
]cal ca]caJca]c ﬁaca] cal] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] cpiTmlecabgRigovH#A +<<B\ t ;
$/1UZ| whc”Y]]]] ca] calca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca]ca! Z gt 8: ~C8Xt { vpke [ UU] ca] ca] cal] ca
] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] gal ]ec@ calca]calc
a] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca! U} &Y%? '&? bev

.l ep| wmhc2&U] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] call wQ;
9%a{ vql gb] XU] ] ca] ca] ca] ca] ca]ca] c a ca]/ﬁa] ca] ca] ca]ca]ca] ca]ca]ca]calc
a] ca] ca] ca] ca] ca] ca] caU] ca] cal] c4 nl®eG B) | {vqgl gb] XU ] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ajé ca]C’&] ca] calU] ca] ca] ca] ca]ca]c

c

aJca]caV]ca]ca!|;
“dj u$_+69DHKMO( ~yt oj e [ VU] ca] ca] ca] c a] caN
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca cal] ca] ca] ca] ca! (8<>rqg] “bsw 25=G} xsnh
c”Yj e [ VU c] ca] ca] cal] ca] ca] ca] ca] cpU] ¢a] ca] ca] é&8] @] caD] ca] ca] ca] ca] ca] ca]
ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca0

GSW hsw, 7@J0| w mhc”YU] c] c>a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca]
ca] cal ca]ca]ca]lcalcalcalc a]ca]ca]calca]ca]ca]lca]lca hFQ "bil |

&1<KOT{vql gb\ WJ] ] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca]ca] ca! +zr| FW B} xsnid_ZU] ] c] ca]ca]ca] c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]c
a]J ca] ca] ca] ca! BZ! [ < *yvzupkfa\ WJ] ] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca! vi 36 ACEQSeh” dp
{H~ytni d_ZU] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] ca] cal] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! HE@b~35Fep&, 6{ upkf " [ V] ] ca] cal] ca]
cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca]



& *. pt*>zupje [V]]ca] ca]ca]cal]ca]ca]ca]ca]ca]ca]ca]cOal]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] cal >tw : Uxy
~ytoi d_ZU] ] ca] ca] ca] ca] c”a] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] caU] ca] cal] ca] calU] ca] ca] ca] ca] ca] cal
$02468DFJ<QT df h} ! s5~yt ni d_ZU] ] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca] ca] ca]c
a] cal] ca] ca !
Ywig] vell ga\ Vi d 2011 U cal cal E?Lfiéf} caU] o8] caUl oa] oa] od] CATEhILANCAhU ca) o
"a]c,al ca]ca]o o G G
e#]. : BLEJ]vqk3c ) [{/] ﬁ‘qﬂigﬂ&g@ (%a 22%]c§a(§:ﬂa ’%gﬁcgg%ca c(glfggi cg]éig:;j:fﬁ ca?]‘ cal] ca] ca]
ca] ca] ca] ca] ca]ttap 8&jce (@a]2dd) éé)])da(]%(a] Qdfl)c a0k, dEIXPYEDLT Myl 5o 0f) ] ] ca] ca] ¢
HLatareront S ERLegh st £l SAIARLICE) GRS TG S5 opLo gl SRk oY
=@BKSVyt o e ZU(gbj %<B]3qab_U]1qu)] ¢apealica) oaicat)cadgalll ea cHY CH) @Y @) cal] caj
cal] ca] cal] ca] ca%c?’i caU] cal ca] ca] ca] ca] cal ca

&7<Dps23T|[ q wr IThe A Y14 ¢ )c ]1%&5}3: )ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca
] ca] ca] ca] ca] cakqalmals ) sahcrlkeal@al sabealarl ol e
\ ¢ wr mhe?Yhe”Y] | cal cal ca) ca] ca ca] ca] ca] ca] c8a] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] caV] caV] ddpaakda] MU taU] ca] caU] ca] cal] ca

.q"rR@{ WRBL}xsnid_Y]]calU] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]l
ca] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! L4h' } 5FIFNSU[ ] al npt | vgkf

[U U ca] cal] ca] c(aU] ca] cal] ca] cal] ca] ceiamapledPca] ca] ca] ca] ca] ca] ca] ca] ca]c
aJ ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] caltvXl ou] 6x1B, | wmhc”Y] U] c] ca] ca] ca] ca] ca]
cal] ca] ca] ca 0ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
calUcaJca!,4 B)yD : KQJ>}xsnid_Z] U c ca ca] ca] ep] ca] ca] ca] ca] ca] ca] ca] ca] ca

I>'"*=T]r0
]Sga] \c\a] caj ca] ca] cal ca] ca] ca] ca] ca] §a_]aca],¢(a]ﬂca] ca] ca! >' ]r0z
}xsnid_Z] U c]]ca] ca] ca] ca] ca] ca] ca] ca] ca]ij]% aJca] ca] ca]cal ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! =Tlw O 58? W
}xsnid_Z] U c]]ca] ca]ca]ca]ca]ca]cal N; cal ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a)J cal ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]l @6fY 109900& ()-3!'fY 109k ()-3! fY
109& 3
nTLO‘%Bf&')() 9!, 109B& ()-L109B& ()- Q=zX6!azl10% B[ B& ()  @10% B: B&' ()-!(Z210%
B"B& () - &30%3& ()-'1fY 10%-B+B& (() -3, fY 10%&R&& () -3=!k
Siome (e sy NMIOMICHTS 103 Pl { (o2 1O @%18)@ PEYOIEF )5
H),221-2 31 (m, 2 H), 2 31-2 41 (m, 2 H), 3 21-3 35 (m, 3 H), 3 40-50 (m, | H),

15 361-372(m,1H),445-451 (m,2H),577(s,2H),741-748 (m,2 H),767(d,J
=81Hz, 1 H),785788(m,2H),864(d J=67Hz 1H),895 (s, 1H),
MS m/e 430 (MH")

Example 70
20



C Gl zX6j _@10%& ()-!0310% & ()-!3109%& ()-! 10%& ()- &

109&' ()-& 10% ()-1 K R a? _@'c10%)& ()-Y Z10%& ()-  10%& ()-
109 ()-@ 109 ()-!109%& ()- ),dBj _@!!J)10%#c#& ()- , &S109%& () -
$10%&' ()- S$10%&' ()- , #10%&' ()- 10%&" () - YBs aB7@ 10 &9 10%& ()-f7
109& ()- 11109 ()-F / 109 ()-f/109% ()-!)10% ()-

128 04 February 2003

'HNMR (CDCl3)8 1 14(q,J=75Hz 2H) 121(q J=64Hz 2 H) 220-223
(m 2H),307(m.1H) 338(s 3H) 338(t J=54Hz 2H),456(t J=65Hz
2H),585(s,2H),740(t,J=76Hz, 1 H),745(t J=77Hz 1 H) 753755
(m 2H) 788(d J=82Hz 1 H),838(d J=63Hz 1 H),892(s, 1 H),

MS m/e 378 (MH")

w

Example 71

10
A solution of Example 70 (434 mg, 0 72 mmol) in CH,Cl; (25 mL) was

treated with boron tribromide (1M in CH;Cl;, 72 mL, 7 2 mmol) The reaction
mixture was stirred at room temperature for 40 minutes and then was quenched
slowly with anhydrous MeOH The solvent was evaporated and the residue was

15  diluted with MeOH and evaporated two more times Purification by flash column
chromatography (CH;Cl;/MeOH, 9 1) gave Example 71
'HNMR (DMSO-dg) 5107 (d,J=56 Hz 2 H), 1 83 (t,J=62Hz 2H),299(t ] =
32Hz,1H),317(d,J=50Hz, 1 H),340(t,J=54Hz,2H),440(t,J=68Hz 2
H),475(,J=46,1H),542(s,2H),716(,J=75Hz,1H),724(t,J=76Hz 1

20 H),729(d,J=48Hz,1H),756(d,J=81Hz,2H),825(s,1 H),838(s, | H),
MS m/e 364 (MH")



gH@ 103s10%& ()-! 10%[& ()-1! 109%& ()-1 10% ()- nmO% ()- 10 10 b}A?H@

10 109& ()-Y ,-109%& ()- mLlO%& ()- L109& ()-! L -109%4H& ()-'L
-109%&' ()-*-z~}"<H@ 10! %0%~& ()-1 "10%& ()- @ 10%& () -

ol 109& ()-!, 109& ()-!{,10% | & ()-~z[ <H@ 10S. 109%& ()-3

- 1098 ()-*10%&' ()-! %0%a& ()-! Y0%& ()-! 8YLOUXX& ()-nbCl 10ys10% & () -
| 10% & ()- 10 10 10 7@O% () - SIGLO% () - 3@10%&' ()-24 <bC| é;b\épf
109% & ()-YF10% & ()- | 109% K& ()-:! | 10%&'() | 109%*

109&' ()-:Wa?bCl 10! & Example 72

O ¥
—i 0\
=N

5 'HNMR (CDCly) 3 099-1 03 (m, 2 H), 1 16-1 20 (m, 2 H), 1 65-1 69 (m 2 H)
171-175(m,2 H),200(s,3 H),292-295(m, 1 H),403 (t,J=62Hz 2 H)
435(t,J=73Hz 2H),537(s,2H),714(d,J=50Hz, 1 H),726-732(m 3
H), 7 56-7 77 (m, | H),832(d,J=54Hz,1H),872(s, 1 H),

MS m/e 420 (MH")
10
Example 73

o P

HO

Example 72 (1 0 g, 2 48 mmol) and K;CO3 (1 03 g, 7 44 mmol) were
15  stirred together in MeOH (5 mL) at room temperature for | 5 hours The mixture
was diluted with H,O and extracted with CH,Cl; (3 x 25 mL) The combined
extracts were washed with brine, dried over MgSO,, and evaporated The product
was then recrystallized from MeOH to give 650 mg (70% yield) of Example 73
Example 73 was converted to the HCl salt by treating a solution of 73 in MeOH
20  with 4 N HCl in dioxane and then by evaporating the solvent



10% : & ()-!1S& 10%: & ()-"10% & ()- 10% & ()- 10% & ()- 10% & ()-$4Ga?bCl
10! S&010%& () -! N&010% : & ()--10% & ()-*10% & ()- ' 10% & ()-$10% & () -
(yk] ©0 ml0%& ()- 10 10 10'& 10%& ()-!78&8 10%66& ()-!K& 10%*& ()-
a&0109&' () - (*0%dE] 0 ml0%r & 109&' ()- @O%& ()- MLO% ()-Y GLOY& ()-Y
109 ()-" 10%& ()-of/ aB] Q0 nl0% #10%&' ()-!6@s10%&' ()-fl 10%& ()-I

109 ()- @10%& ()-Y 10%& ()-1K| _dE] Q0 nl0% 010%& () % % () -
*109&' ()- @ 10%& ()- $10%& ()- wcdefwb@mol&lo%(sxs&@%&%\?%béﬁ}éy(%d’ 10 10
10 : @O0%& () - 86 0%’ 0% ()-e0 cwX9b@ 10%&' ()

S109&' ()-!, y10°/ &KPMW)\M @196#@1@%0’3}'@1@/&@& [ POdfS6ddE2/ 10

H) 189-1 83(m 2H),313-317(m 1H) 346(t J=63Hz 2H) 446(t.J=
75Hz,2H),570(s 2H),732(,J=73Hz 1H),739(, J=75Hz | H) 762
(d J=80Hz 1H),778(d J=78Hz 1 H) 781(d,J=64Hz 1H) 861(d,J
5 =64Hz, 1H),893(s | H)
IR (KBr, cm ') 3350, 2907, 2443,1736. 1516, 1421 1172, 825,
MS m/e 378 (MH")
Anal Calcd for Ca9H3oN4Osel 25 HCl C 5963, H, 578, N, 16 56
Found C 5952,H 588 N, 1657

10
Example 74
Q NN
N
N
w%
Q »
() I
O \_)]\o
O :.
15 Fmoc-L-valine (0 690 g, 2 00 mmol) was combined with oxalyl chloride

(0 508 g, 4 00 mmol) and dichloromethane (10 mL), and the resulting solution
was stirred for 2 hours The mixture was concentrated in vacuo to a yellow oil,
which was then combined with Example 73 (0 252 g, 0 667 mmol) in dry CH;CN
(15mL) The resulting mixture was stirred for 72 hours, then was diluted with

20  H,0 (5 mL) and was concentrated in vacuo The mixture was redissolved in
EtOAc (50 mL) and the solution was washed successively with saturated aqueous
NaHCO; (3 x 10 mL) and brine (10 mL) The aqueous extracts were combined
and back-extracted with EtOAc The combined organic extracts were dried over
anhydrous MgSQ, and concentrated in vacuo Purification of the crude material

25 by flash chromatography (CH,Cl; MeOH, 25 1) gave 410 mg of Example 74 as an

off-white solid which was used immediately upon isolation



10 BEL0% & ()- 1#10%& ()- 1#109%& ()- 1#109%& ()- &310%& ()-y9*10%& ()-1 x
L1UV7/ 10 109V ()- 109 ()-  FLO%E' ()- SLO%E ()- z10%v& ()-! 10%& ()-
10 ' W!J"""0#aB7/ 10 L310%W& ()- 10%W ()- 9100 ()-!: &10%& ()-f

1090’ ()- " 109VE' () - O##$" ${ $$t 98<7/ 10! Xs' 10%&’ ()- ! Ns' 109%&’ () -

| Ds' 109& ()- $1098/' ()- ! 109V& ()-f 10%VE' () -t 998RBRBREXxH@ 10! ! 109%& () -
10M 10M 10M 910%V&' () - 6109%VE' () - 3L0%E’ () -, 2nLO%VE' () - &B. E' " ' S(] (= @b @ 10!
s10% & ()- ~10% v& ()-f10% & ()- %64 Febridr) 2008
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Example 75
\ 1
Vo
7SN o\\h />
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NTNN
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5 A solution of Example 74 (410 mg) and piperidine (4 mL) in DMF (15

mL) was stirred for 18 hours The mixture was concentrated in vacuo The crude

solid was redissolved in CH,Cl; and filtered to remove insolubles Purification of

the crude product by flash chromatography (gradient, CH,Cl, MeOH 20 1 to

10 1) gave a 184 mg of an 85 15 mixture of Examples 75 and 73 Repurification
10 by preparative HPLC gave 284 mg (52 % yield) of pure Example 75 as the tris-

trifluoroacetic acid salt

'"H NMR (DMS0) 8093 (d, J = 6 9 Hz, 3 H), 096 (d, ] = 6 9 Hz, 3 H), 0 99-1 01

(m, 2 H), 1 13-1 17 (m, 2 H), | 74-1 78 (m, 2 H), 1 86-1 92 (m, 2 H), 2 11-2 17
15 (m, 1H),313-317(m, 1 H),393 (brs 1H),420-431 (m,2H), 444 (t,J=74

Hz, 2 H), 5 56 (s, 2 H), 723 (dd, J =7 5 Hz, 7 5 Hz, 1 H), 730 (dd, J = 7 5 Hz,

75Hz, 1 H),757(d,J=80Hz | H),767(d,J=81Hz | H),782(d,J=63

Hz, 1 H), 837 (brs,2 H), 862 (d, =57 Hz, | H), 8 83 (s, 1 H),

MS m/e 477 (MH")



10% & ()-g 1098S& ()-)! 10%1& ()-1((QT))))aBrb@10!-3 10% & ()- *
10% & ()- ' 10% & ()-, &10% & () -

#10% & ()-S!, smLO%& ()-y)) #* & Dra*b*c*d*dYNC 10! 10° 10° 10" : 10% & ()-7
10% & ()-510% & ()- 310% & ()-0@0% & () - d* u*w*| **+X+aBYNC 10!

10% & ()-!10%& ()- Y10% & ()- @O0% & ()-s10% & ()- mlo% & ()- X+++ E, , , dEYNC
10! 10% & ()- @F10% & ()- 10% & ()-F- 109 () - 310%&'/&)-

10% & ()-,,%s--.f.dEYNC 10! +10% & ()- *@0% & ()- (1099&Fepruarydifise: () -

| 940% & ()-#10% & ()-f...1/J/ K L/ /] bCEKAmpleGQOWE () - @OWE ()-Y 10: 10:
10: OF10% & ()-.f10% & ()-- @0% & ()-//0U0001dEhC

A a
e

5  'HNMR (DMSO-dg) 6 0 89-0 93 (m, 2 H), 1 06-1 08 (m 2 H), 1 31-1 34 (m, 2
H), 1 54-1 58 (m, 2 H), 1 58-1 66 (m, 2 H), 1 98 (s, 3 H) 297-3 00 (m, 1 H), 3 96
(t,J=66Hz,2H),432(,J=75Hz, 1 H),539(s,2H),716 (t,J=72Hz, 1
H),724(,J=70Hz, 1H),729(d,J=50Hz 1 H), 758 (t,J =78 Hz, 2 H),

8 22 (bs, 1 H), 8 42 (bs, 1 H),
10  MSm/e 433 (MH")

Example 77

CLy 2

\
N

HO
15
Example 76 (115 mg, 0 27 mmol) in I N HCI (20 mL) was heated to
reflux for 1 hour then concentrated The oily residue was triturated with
EtOAc/MeOH to give 106 mg (94% yield) of Example 77 106 mg (94% yield) as
the HCI salt
20

'H NMR (DMSO-dg) 8 1 04-1 10 (m, 2 H), 1 10-1 17 (m, 2 H), 1 42-1 53 (m, 4
H), 1 85-1 91 (m, 2 H), 3 13-3 17 (m, 1 H), 3 40-3 50 (m, 2 H), 4 51 (t,J=7 5 Hz



10! 109VE ()- 109VE ()- 109%VE ()- 109%VE ()-SL10%VE ()-I

L' 109V& () - 1Z223K3n33dEbC 10! f &109%VE ()- f#109%VE ()- !SL10%VE ()- S

1090V& () - 109VE ()- @LOY%VE ()-z34>555 6t 6aBbC

10! 34Z109V& () -y! 34Z10941& ()-y 1 109%VE ()- /109%VE ()-.S10%VE () -

' S1098V& ()-t667\7] 7A7_7t 78bC 10! & 10% & ()-10% & ()-Z 10M 10M

10M : 109V& () - 8109%VE () - F710%VE () - 88599: : 534<bC 10!, S109%

@O0%: & ()-f, 10% & ()- 10% & ()-z! y10%: 2‘ %) £ 10% & '?P%fl%w@&@é‘bc 10!

,10% & ()-! @0% o ad
10% & ())<<(_ =q={ @f‘f- ég&)l@ 07&'1%(%463(}‘8%‘@ ()_65@%%}%39@ (7)69 (d.J=80Hz 1|
F410% & ()-31: 1(}%&8§Xd J/—:L@%F& {(J).791(d J=80Hz 1 H) 864(d J=64Hz | H)

.10% & () - ===t >> 110(%E\E\&' ()-M!(10%<U<U& ()-M110%-& ()-M 9910% &
"()-1 10%\ & ()- 1 -G 10: B| CDEEEEEE} oP1! ml0% & () -1 F10% & ()- 10g\ g\
109\ g\ MS m/e 391 (MH")
5
Example 78

7
T

Si—

10 Example 78 was prepared according to the general coupling procedure

shown in Scheme I-C and was used immediately upon isolation

Example 79

v
OYN

To a solution of Example 79 (86 mg, 0 17 mmol) in THF (3 mL) was
added tetrabutylammonium fluoride (TBAF, 1 M in THF, 0 25 mL, 0 25 mmol)



109\ g\ ! S10%\ g\ & ()-M I D109\ X\ & ()-M ! 610%JJ& () - M E: FCFf FnFFFa?0oP1! m 9
10%& ()-!180 10%&' ()-LL10% & ()-Y 10% & ()-Y 10% & ()-Y

810% &' () - FFFFFFFwWX60P1! | d@ Y10% " & () -

10% & ()-! YO@®109%&' ()-! @L0W" & ()-! @10% " & ()-!vy

10% " & () - - FFFFGG* GzX60P1! | . Ol f: 109%& ()-!601f: 109 ()-!1f:10% & ()-L' 10% &
"()-1Z @YL0%yY& ()-!" @ YL0% ()-*AGVG GoGzG GMIB0P1! ! YsL10%k+ ) ! @ 0%
+& ()-1V@O%& ()-1Y OFF bruary&2663

@O0%& ()-!Ke@O%' ()-!1f:10%/QYQ8 ()-| G-GEGEEGEGECeHO1! Ys! 10%++& () -! Ys! 10%+&
"()-0Ys! 10%+& ()-!Ys! 10%+& ()-! Ys! 10%+&8 ¥4) - GGGEEEEGE U1! Ys! 10%++& ()-!Ys
1 10%++&' () -Ys! 10%+& ()-!Ys! 10%+& ()-Ys! 10%+& () - GGGEGEGEGG0R01! ! Ys! 10%++&
() - Ys! 10%+& () Thy/Eladfmn&ingk wis bieiat fodn) te&nwame/m& 8(HoufSGERERH thRd ! ! Ys! 10
%+ P(910%nl1& ()-' , P(910%& ()- O P(910%38

P(910% S. & () - Ya©iowirakyty popmoninppfinaede (HBAFo L M MHF gl E)wde @50 yumol)

9! S1I09X"X& () - 3u3t RIEHbtd (sﬁm%gmas k&nﬂﬂge/& at rgbr(‘l)temperiigre]fgx/%’é?dd(t)onamS

LO: 109K K& () -1 HRHITTTI I FIvU4! é) 10A10A10A
71098 ()-y F" Lhgtm@W@@gﬂxp#bxﬂm@mmommepphy 9 DEwge (

10%& () -  10%()n Y% () -  BLO%K ()- PPP$PPPVPPPb@110p 10 109%44& ()

50 109%& () -

'H NMR (CDCl3) 80 94-0 97 (m, 2 H), 1 07 (s, 6 H), 1 09-1 11 (m 2 H) 140t

J=36Hz 2H) 167-170(m 1 H),286-287 (m,1H),425(t J=77Hz 2 H)

531(s 2H) 705(d J=53Hz 1 H),718-721 (m 2H),727(t,J=46Hz |
10 H),771(,J=46Hz 1 H),824(d,J=53Hz, 1 H),865(s, 1 H),

IR (KBr, cm ') 3373, 2966, 1720, 1609, 1499, 1410, 913, 742,

MS m/e 406 (MH")

Example 80
15
ot

0
i

Example 80 was prepared according to the general coupling procedure

shown in Scheme I-C and was used immediately upon isolation



109%: ()- | glo%4& ()- 10%4& ()-Z10plOpPPPPPAQQ [: @10p 8 T10%& ()- ) *°
T109& ()- TL0%z4& ()- 109%44& ()- ~ 10%44& ()-s 10944& ()- QQQQQQ RyWs@10p
H S$10%& ()- !3A T10% & ()-!1~ = T10%& ()-! @ T109%& ()-! T109%W& ()-
T10%JU8: () -! RFRXR] RoRWRR| [ - @10p 80, 10%& ()- >0, 10%l& ()- , 10%d4& ()-
) 109448 ()- " S$10% /& ()- nB$L0%: ()- RRRRRRR|[: @10p F(109%44& ()-
S810044& ()- Y 310%ld& ()- 8 0 310%A&' ()-138 310%&48& ()-

010%44& ()-RRRRRRR| [: @10p @ 10%44& ()- 20F+&1000& ()24 ESRUAM £80P) -
SF+&10% ] & ()- F+&10%O0% ()- (109448 (RxdRSpie§$4SASBSCSDS| [ NA410105510551055
3 10965& ()-- 3 109%44& ()-- 3

5 Example 81 was prepared according to the same deprotection procedure as

Example 79 from Example 80

'HNMR (CDCl3) 1 02-1 04 (m, 2 H), 1 16 (q,J = 6 9 Hz, 2 H), 1 32 (s 6 H),

181(t,J=32Hz H),249(s, 1 H),293 (m, 1 H), 445 (t, J=3 4 Hz 2 H) 541
10 (s,2H),714(d,J=525Hz 1H),727-730(m,2H),733(dd,J=25,35Hz |

H),777(dd,J=29,31Hz, 1 H),834(d,J=53,1 H),877 (s, 1 H),

MS m/e 392 (MH")
Example 82
15
o

'H NMR (CDCl3) 8 0 03 (s, 6 H), 0 80-0 86 (m, 2 H), 0 89 (s, 9 H), 1 00-1 02 (m,
2H), 115-117 (m,2 H), { 48-1 51 (m,2H), 177-186(m,2H),205(t,J=74



109 ()-- h @10% ()- @ @ 10%H4& () - DSUSXSUr WKXXX| [ NA4101094.094.0%
S1099&' ()- S1098&' ()- S1098& ()- S109& ()-

| 109848 () - XXXYEYUYZY{ ZONA41010 &10%FT& ()- &LOWIT& ()- ;f 10% & ()- ! ~+f
1092 2 & ()-  S9&LO%TE& ()-g f 109ATT& ()-FZY YYYYYY|\<NA41010 ! | 109%& ()-!
| 109& ()- 6109 ()- | 10900& ()- 109T& ()- 9FL0%TE ()-SYYYYYYYYKK+4!

| 109& ()-! 1109 ()-! 1109%& ()-! 110%& ()-1! 1109%& ()-!
| 109%& 8 YYYYYYYY&%(@H | 10% |(? | 109%& ()9 | 109%& ()-|(? | Qb Figbryary 2003
| 109& () -1 YYYYYYYYuS14! 109& ()-!L10%0& ()-! 1109 ()-1! | 109%& ()-!

| 109& ()-! 1109 ()-YYZ) ZEZYZwZ| Z814! | LALOY% () -!  109DwDw& () -! MLOY () -
LNLO%<&' ()- 1098S& ()-010%&: ()-wzZzzq[\\\}][ NA4! 101r 1@01r 1101r 1
YL110%r 1& ()- }L110%r1& ()- Ly. @0% & (328 L9- MLo% & () -

109020 0 o 9 LR SO P50
£ 100998 () - $#HAARDT =7 26L@ BHOVBIE (Y3l QYOO 76173 (ki AFRPE 30Ny
L@10909&' () - [=52 Hlex !816% (Zfl#IT{)ZI.O(VQQ&' ()- f#f10999& () -

MS m/e 518 (MH")

Example 83

OH

10 Example 83 was prepared from Example 82 according to the same

deprotection procedure described for Example 79

'H NMR (DMSO-dg) 5 0 91-1 05 (m, 4 H), 1 13-1 22 (m, 2 H), 1 77-1 84 (m, 2

H),227(q,J=74Hz 2H),239(t=68 Hz, 2 H), 2 89-295 (m, 1 H), 423 (¢, J
15 =77Hz,2H),527(s,2H),703(d,J=51Hz, 1 H),724-731 (m, 2 H), 7 34

(dd J=19 64Hz, 1 H),766(dd,J=14,71Hz, 1H),823(d,J=52Hz, 1 H)

8 60 (s, 1 H),

IR (KBr, cm ') 3392, 2938, 1721, 1609, 1499, 1410, 913, 743,

MS m/e 404 (MH")



ff#f 10909& ()- f#f10909& ()- f "~ apX<4! 10 f#f10909& ()- ff#f109099& () -
f#f 10909&' () - ff#f109099& ()- f#f10999& ()- aaaa' a(a)a:atYs84!l &

L 1098& () - f#f10909& () - ff#f10909& ()- f#f10909& ()- ff#f10909& () -

: aaaaaaaabl obU4! f10%& ()- 108108(108 95 1098& ()-% f FAMLOYBE& () -

f/109%& ()- f/1098& ()-b/ bsbbbbb|[:bu4! 0YIV|10%~&' O)- >Y|V|10%/\¥/\& (0)-

“10%& ()-% 109 ()- F 109& ()- 10% ()3bb cVccCdd| [ Lbud! 109&' () -
FZ109&' ()- Fml0%& ()-f% 109& ()- Y 310%&' () Yl\/[LO%&' (945&%@@%‘%3[ bua!
9010%& ()- .110%& ()- 1*10%& ()-f% YEXem@lq§t 2#10m ()-g

| "109%& ()-MfffffgggvUs!l °109893& ()- 10%& ()- 109K ()- 101010 s610%& ()-
al310%& ()-ggg) ghVhhi [ [:vU4!  @OWME ()- 109ME ()- 109ME () -
&s109%&' ()- | 1000M& ()- 109 2)& ()-iililiiii zYByU4| 0&MLOY& () - @
>EMLOYE ()- @ YA0YMK ()-- SH .

N

T

N N\
Cr—"
o N/ N

N
Si’o

~ >T

5 'HNMR(CDCl;)8005(t J=58Hz 2H),014(s,6 H),063 (t, J=61Hz 2
H),090 (s, 9H),100-103 (m,2H), 1 13-1 17(m, 2 H), 1 86 (t,J =6 6 Hz, 2 H),
289-292(m, 1 H),461 (t,J=66Hz, 2H),542(s,2H),712(d,J =49 Hz, |
H), 722-724 (m,2 H), 7 38-740 (m,  H), 772-774(m | H),832(d,J=55

Hz, 1 H), 8 66 (s, 1 H)
10 MS m/e 504 (MH")

Example 85

15
Example 85 was prepared from Example 84 according to the same

deprotection procedure described for Example 79

'"H NMR (DMSO-dg) § 0 10 (q, J = 4 8 Hz, 2 H), 049 (q, J = 4 9 Hz, 2 H), 0 90-
20 094 (m,2H), 1 04-107 (m,2 H), 1 85(t, =70 Hz, 2 H), 299 (m, 1 H), 4 54 (,



1090MVE' ()-- 109V ()--! 109%vM& ()-ij"jjjjiij{naT3!

10%s& () - (10MVLOMMLOMM &91090WMVE' () - FA431090WVE () - 3! F. 1090V& () -
WF. 109%& () -j]jj kkknk|[:aT3! 0@O0%s& ()- 10%s& ()- L10%s& ()-
10%s& ()- &10%& ()- @ &10%>& () - @kkkkkl al | [: aT3! & 10%ss& () -
$10%s& ()- K 10%t& ()- 109K K& ()- !'10%s& ()-

:10%ss& ()-fal l m@mmm [ : aT3! 4 10%sé&' (pzg Df/ 10%;5&' é) z. - 10%;5&' ()
*109%6s& ()- )10%s& ()- '10%s& () - mmmmmuUnnyvU4! ()

VY, L0%: () 101940 o ;& AL ) 1 1) % 408% I ﬂs(&?ﬁODPB’PPHHzVW) 7 2$10% () -
109 () - y109& () & ()- 109&' ( 109 () - pppppvaq| [ : vU4l
) 109%&' () - %/1092& JA 10V 6410V 138 (d¥= 511)91’& I(BD), 7p41(deF £ $0.23 0 Hz, 2

T-109%& ()-fqrr 42 010%& Gha o 435109 () -V 010%&' ()-z ,/ylo%& ()-
as, MOY&' () -z Bl ((’)Pfl IR (S*ég?low&' ()- y 109% ()- vy

10%&' () - GLO101MS mAOMR' (MH )Y810%& () -ttu#vuvvw [ : vUA! , 109&' () -

3109 () - 5sFlO%&' ()- y 10% ()- f109%& ()- @109%& ()-www) wwsw~w [: vU4!
0109%&' ()- f710%& ()- #% 10%&' ()- % 10%& ()- %G 109& () -

S$SL0Y%& () - ~WmX TXWKXXYXZX| [ NA4! 101010E94a0M g6) - ~ 6109&' () -y 4f 109%& () -
3S10%&' ()- S1109%& ()-Zx xixoxrxxx|[:NA4l 10 109%& ()- |109& () -

, 1098& ()- PGLOY%& ()- T Gl0% % & ()- GLOY% ()-xxxy ylyy|[:NA4l 10

@1099& ()-S SmlO%W& ()- s 109& ()- ,:10%&()- S10%& ()-

Coy
AR,
o7 H

10 To a solution of oxalyl chloride (326 mg, 2 57 mmol) in CH,Cl; (5 mL)
cooled to —78 °C with a dry ice/acetone bath was added a solution of DMSO (268
mg, 3 42 mmol) in CH,Cl; (10 mL) slowly over 15 minutes After stirring for 10
minutes, a solution of Example 71 (622 mg, 1 71 mmol) in CH,Cl; (5§ mL) was
slowly added to the reaction mixture The reaction was monitored for completion

15 by thin layer chromatography and LC/MS The solution became cloudy upon
completion and the reaction was quenched at ~78 °C by adding triethylamine (693
mg, 6 85 mmol) The solution became clear and was then warmed to room
temperature The reaction mixture was diluted with more CH;Cl;, washed with
water and brine, dried over MgSQy, and evaporated Purification by flash column

20  chromatography (gradient, EtOAc/MeOH, 10 1 to 3 1) gave 185 mg (19% yield)

of Example 86 which was used immediately upon isolation

Example 87

25 HO CF3



T10983& () -yyyyyyz|[: NA4l 10 109 ()- 1099& ()- 'ylO09& ()- y10%& () -
y109%& () - &#1098@& ()-2zDz]z zczz?{|[: NA4!l 10 S*y109& ()-F S*yl0%& ()-F
&21098& ()- &+1099& ()- S  1098& ()- f&L0%& ()- 2 P{V\{]{ _{ {a{b{v{zm S2! V,
1099& ()-&10 10 10 - 0 14@0% & ()- - q |14@0%W& ()-

1 4@0%& ()- -1 S y109%& ()-Fv{{|Y || ~|[: S2! V@O%&'() 10%& () -
QOW& ()- @10%& ()- @10%& ()- S10%& ()-~n~~ '
9f,10°/8/§&')()- 9100/8/&'(%)- SleW&'(%)- f 10%?/&'(%) |&s&1oc%/ Qb(‘jarf’@b%w 8(2?

c 9y&gl0%a=& ()-s " 9y&gl0%W& ()-s 59y&gl& ()-s #1004 ()- "1098& ()-
Jf"T 1098 () - T*v| [ NA4l 1094.0940% : 1099&' () - f810%84& ()- y01l09%8& () -
931098& ()- .,/ 109BRx{)pIOB] Whthdtepdod AL the procEMEOUBc(ipedvin, AMEAYS & () - M

S0 (). I6HREAIS Ot o) 2 Kibianeitne sl ()51 1 naar 10

1 10%WE' ()- ~ 3(10%& ()- 3(109WE ()- 3(10%!& ()- ?2$10%y& ()-f
" 1098 () - % | obU4! 10994 () - LOMMLOMMLOMM L910%WNE () - 710%VVE' () -
6109ME () - 310%MeA(Tesh saippiomafanhydrgs Huigetrabusy lammonigny fuoride wa ObE og &' () -

PL0YBYR&! 1 f &
S1090& ()E) Q’égﬁig’%’)ed 6@/&;@?@{% 1‘@%&9?5’é2{0§54;p%@/%ﬁ4 fis d’§%’g R 8

L 210%& () - &ommrry)wsg {9 FLDBRORY ()- ,)nlO%& ()- S3%L0%A& () - SY| obUa!
1098 () - 10%4.0%.0% y9z1090@& ()- 9S8 109%84&' ()- f610%4& () -

f,51000@ ()--|f|[:bUAl  109K& ()- LIOUK& ()- | - 109%K& ()- 10%KS& ()-
SI0%K&' ()- @OYKE Th-alsplutibhdf Examﬂ(&@GM&O(n)ng, 08R1LABAKE i THFAVD @988 s) - Z

FLO%& () - 10%<c§éd(t metiyﬁt%oromethyl) sxlane 0 51\%'1(3 THF 125 mL, 0 62 mmol)

10  followed by a catalytic amount of tetrabutylammonium fluoride (TBAF 1M in
THF 8 pL)at 0 °C The reaction mixture was stirred at 0 °C for 1 5 hours and
then warmed to room temperature Additional trimethyl(trifluoromethyl) silane
(0 5SM in THF 1 05 mL, 0 53 mmol) and TBAF (1M in THF, 8 pL) were added to
push the reaction toward completion The reaction was quenched with excess

15 TBAF (1M in THF, 2 88 mL, 2 88 mmol) and the reaction mixture was allowed to
stir for 18 hours The solvent was evaporated and the residue was purified by
flash column chromatography (gradient, straight EtOAc to EtOAc/MeOH, § 1) to
give 106 mg (59% yield) of Example 87

20 'HNMR (CD;OD) § 0 98-107 (m, 2 H), 1 08-1 16 (m, 1 H). 1 89-1 97 (m, 1 H)
208-2 14 (m, 1 H), 2 99-3 04 (m, 2 H), 3 91-3 95 (m, | H), 4 53-4 63 (m, 2 H),
5 46-5 55 (m, 2 H), 725-728 (m, 1 H), 733 (dt, =09, 78 Hz, 1 H), 740(d, ] =
55Hz, 1 H),758(d,J=81Hz2H),826(d,J=54Hz 1 H),830 (s, 1 H),
IR (KBr, cm ') 3422, 1723, 1613 1504, 1412, 1173 1131, 745,

25 MS m/e 432 (MH")



109K& ()- S. 10%K& ()- S9- 10%K& ()- +10%K& ()- @&* 109K& () -

@', 109&' ()-fF{Z=0410KmMLOYK& ()-s Yy910%K& ()- f6109%K& ()-g!f610% & ()-g
S5109%K& ()- &L310%K& ()- .B >410KI 9 10%vy y& ()-!1)9 10% = & ()-

10% ' & ()-! 10%' & ()- ,10% ' & ()-10K10K| Z9>410K

9%40% ' & ()-'!Y10% a' a& ()- ?YLO¥BDS& ()- 6Y10% J& () 0% '& () -

10% y' & ()-! OXYZ[| | obW4l f mlO%&' ()-(10' _'14®' '10' ' @%
0-10% & ()- W10% k& ()- C %409V W ()-To (-]Z9bU41l 1 éuarx %

A& ()- @ 109%& ()- @&YL0%& ()- SY 10%&Exhmple 8009%& ()--s. | [ bu41l

f#Z109& ()- f!109%& ()- 19Z10%& ()-g S-109%&' ()- @109%& () -

109 ()-.?PX4|[: bWl  yY410%& ()- y2109%& ()- 9 1:10%& ()- nf)10965& ()-z
, LY% 109%& ()-S LY% 10%& ()-S4 abcxvl4l 910%s8&()- 10%s& ()-ml01010
WLl 7109 ()- ;LI 7109 ()- y510% ()-FHRU|[: v& “10%s& () -
SP' " 10%g& ()- T 10%Y& ()- “10%s& ()- s

MO%ss& ()-UX[|[:vWal f210%ss& () - +10%;s&' O%;S&' ()-g T10%sé& () -
s10%s& ()- mlo%s& ()-[gd|[:vWUal QY% 0/ f\ 5,10%s& () -
310%ss& () - Oyl0%ss& ()- -10%s: S#le r<}&' ()-Svu4al 010%& ()-S

1098& ()-S 1098& ()- | YI0Y8& ()- 1058108610ss Y: 109%6s& ()- O7\ E| [ : vUA1
@EL09BE& ()-f @OYB& ()- @OYB& ()- s10YB& ()- ,109B& ()-
1098& ()-EHU)|[:vU4l  y1109B& () - 8

0 0

5 'HNMR (CDCl3) 8 092-0 95 (m 2 H), 1 03-1 07 (m, 2 H), 2 81-2 85 (m 1 H),
353(t,J=48Hz, 2H),407(t,J=48 Hz, 2 H), 536 (s, 2 H), 5 69 (s, 2 H), 7 04
(d,J=55Hz, 1 H), 7 19-7 23 (m, 3 H), 7 33-7 39 (m, 3 H), 7 48-7 51 (m, 1 H),
770-7 72 (m, 1 H), 786 (d,J=83 Hz, 1 H),822(d,J=52Hz, 1 H),852(s, 1
H),

10 MS m/e 484 (MH")

Example 89

15
To a solution of Example 88 (30 5 mg, 0 06 mmol) in MeOH (1 mL) was

added ammonia (2 M in MeOH, 1 mL) The reaction mixture was stirred at room



9. 1098& ()- Sy, 109B& ()- *s109B& ()- S'1098& ()- y 109B& ()-)vU4l ,Y
10%e& ()- ,f109& ()- mlO% ()-108108108 &51098& () -

f2@0YB& ()-zKE| [:vU4l :910%&' ()- 6910%& ()- Bl GLOW& ()- |GlL0%& ()- ,Y
109& ()- ,Y 109& ()-E{z8* 10Z Z 'L7 109 Z & ()- NL7 109% () -

1& 10%<& ()- & 109%&' ()-! @109 ()- NO10%& ()-~_> 10Z Z ! sf 10%&' () -

109 ()- , 109 ()- 910% ()- nmlO% ()- 10Z Z 10Z Z - > 10 I S
10%&'(§2 9F10%&'8- 310%&'8- FlO%&'(%)- 109& () - 10(%T #%DFFF%?P@ 10Z Z

141

temperature for 16 hours The solvent was concentrated Purification by
preparative HPLC (gradient 10% MeOH in H,O with 0 1% TFA to 90% MeOH
in H>O with 0 1% TFA) followed by treatment with excess 4 N HClI in dioxane
gave Example 89 as the HCl salt

'‘HNMR (CD;OD) 8 1 11-1 17 (m 2 H) 121-126(m,2 H) 3 13-320 (m 1 H)
359-3 66 (m, 2 H),3 72-3 77 (m, 2 H), 598 (s, 2 H), 6 11 (s, 2 H), 762 (1, ] = 7 4
Hz, 1 H),766(t,J=76Hz, 1 H),778(d, J=80Hz, 1 H),792(d, =42 Hz |
h), 804 (d J=80Hz 1 H),858(d,J=39Hz | H).889(s, 1 H),

10  MS m/e 380 (MH")

Example 90

15
MS m/e 510 (MH")



| y9310% ()- 110% ()- f. 10% ()- L-'10% ()- ' @ 10% & () -

# 109 ()-cvU40Z 10%& ()- '~ 10% & ()-N'B 10% ()- w,
109%>& ()-10--10--10-- f94 10%-& ()-f6!|[:vU40Z OSI0%& ()- f109%& ()-
S109& ()-w S@O0%& ()- GLOY& ()- S109& ()-!$+0w [:vU40Z ., 109& ()-

y-109& ()-' ,+10%' ()-w ~P 109EE& ()- 109 ()- 109 ()- #wU40Z

109K& ()- 10%K& ()-Z101010w | L410%& () -z 198210%: () -

1y10%& ()- SUkw [: v40Z , 109%& ()-L 109K& ()- LI 10034 FPOWaR 69R%: () -2
30109K& ()- 4 10%z4& ()- wz|[9+4 10kklﬂ§‘3mﬂ@<m& ()-G f210% Kf & () -G
NF+1090KNSE' () -w @ 109K&' ()- Ny#YLO09MKN& ()- |, 10% Kl & ()-L_>4 10kk! Gpl
109 ()- | 109EE& ()- | 10%EE& ()- yl0%& ()- nl0%: ()- 10kk LOKKE+|[: >4
10kk! 6L! 109%&' ()- , MLO% ()-Z , mMLO%' ()-2 SLO%Z&:E)-  10%& ()-

109%0U& () -{Z9>4 10kk YA109& ()-z | 1Z10% ()-fV@ 109%: () -
@10% & ()-17L110% & ()-1L! 100%& ()- mUA0R@N0% ' & ()-( s10% ' & ()-(
mo0% _' & ()-)101010 S710% ()- ; 7109%& () rr)4é[ Ok 1:109%EE& ()-f

10% ' & ()- LP3310% T & ()- 3310%ﬁ OF w OAT
Z10% '& ()-4HQW | [:vWU40k @, 10% —N
\
OH
5 Example 91 was prepared from Example 90 according to the same

procedure described for Example 71

'"H NMR (DMSO-dg) 6 1 53-1 59 (m, 2 H), 1 87-1 92 (m, 2 H), 3 47 (t, ] = 6 4 Hz,
2H),454(t,J=76Hz,2H),517(q,J=90Hz, 2H),589(,2H),744(t,]J =

10 76Hz 1H),751(t,J=76Hz, 1H),770(d,J=81Hz 1 H),791(d,J=82
Hz, 1 H),810(d,J=64Hz,1 H),880(d,J=65Hz 1H),911(, 1 H)

MS m/e 420 (MH")
Example 92
15
X
N
\>/\N N—
4 &
\
\ /
Example 92 was prepared from Example 91 according to the same
procedure described for Example 86
20

'H NMR (CDCl3) & 1 94-1 99 (m, 2 H), 2 59 (t, J =6 7 Hz, 2 H), 4 31-4 35 (m, 2
H),4 53 (q,J=85Hz,2H),546 (s,2 H), 707 (d, ] =6 4 Hz, 1 H), 7 27-7 34 (m,



*10% '& ()- f)10% '& ()- bPL!10% & ()- L!109%& ()-
10% " & ()-f:| 0bU4OK  nlLO%& ()-10_10_10_ a610%& ()- 610% ()-
@1Y10% '& ()-z @10% ' & ()-Da~|[: bU40k s 10%& ()- SYL0%Nn& ()-
“SYLO0%EEE ()- 109%& ()- S109%& ()- &L0%& ()-g|[:bUsok @A0%}& ()-
@A0% -1 & ()- :S s10%& ()-f @O%& ()- 10% ()- S109%& ()-"Pl:<|[:-410
Y:: 109& ()- 8z109%& ()- F7:109%& ()- 5109%& ()- y/ SLO0%&! () o 0
-109%: ()-<=>RT-6a@10 910%t& ()-!f3 1006183 ()- f3 1098 [FPUAMBROP) - s
109%&' ()-10106<| C|[: @10 s!gl0%& ()- Z109%& ()- y 10%& () 109 () -
94100 () - 910% i) & 44)(d OFF [ SE@A0 19, 2TBUR (-0 STLDBIE!  B1), S39UARS ()4 Hz
'109%& () - "t 109%& 0 KNUT310 109KS&' () -

mMLOYK&' () - 10/ / s1 35?(?/5/(5%‘ ’é%%)ﬁ/(& k 2'[85910%1k1k& ()-

, 2109%& ()-N)tP| [M9T9d Q18 MR () - BLGLOYKE ()-g YIOWKE ()- 10UK& () -
109K& ()- Z10%K& ()-P2T}|[:uT310 OL! 109%K& ()-O , 109%K& ()- z10%& ()-
L0%KE: () - @LOYK& ()~ 10%& ()-] 2YBUT310 @, 10%K& ()~ - /10%K& ()

@- 109%& () -~ , L*10% & ()-g- 1&Y10% () qﬂeb\%g R2& ()--ku410 S 109%& ()-
ML0% () - 10KIOK10K S910%K& () - SSBOo%KET () UK&' () - K{ Z9vU410

y109%& ()- y10%& ()- 10%& ()- ,fgl0%& ()-! S10%& ()- SlO%aa&' ()-Yk| | [: vU410
Pf#210% & ()- ?f#Z10%a& ()- 109%&' ()- SFLO0%& ()- - 109 ()-

3-10@& ()-#2|[:VUA10 " 610% ()- 410% ()- . J0%& ()- . 10% ()- , 10%: ()-
~f #Z109%&' ()-5vU410 , 1098& ()-S , ° 4 U8 ()- 1098& ()-101010
7109 ()-6ADU| [: VU410  @LOYBS ()- () - W ()-  @OuBR ()-

y@' 109 7f & ()- M ' 1098& ()-UNd|[: Vi;jﬂq S TD & (- YLIF109B& () -

@yl09B& ()- & 109B& ()- "109B& ()-T '7109%& (\-T4W obU410 v

10%& ()-108108108 f: 1098& ()- &910MB& £)- fl710%8& ()-

S| 431098& ()-|[:bU410  100& ()- 109 ()-f ,109& ()- PY: 109KKE& ()-

Y: 109& ()- 10%&' ()- (wC| [:bU410 ~ #10%F)- "109& ()- S 10%& ()- ff10%& ()-
109& ()- S109& ()-|[:-410 S8109%& ()- 2z109%& ()-z sO 109%& () -

5| F(t 109KK& ()- | F(1109X& ()- 9A0%& () - XbA410 F10% & ()-S

3100;‘ & 8 nﬂ.O/O/‘ &' Exampld98 wés frkp aredﬁ@&/ﬁl?xgn'{p;engﬁgﬂgh{gi&tﬁ??é)s;afe%OZ(iﬁg () -
10% & ()- . 109 0 - % & ()- :

1110% & ()-P t%@ﬁ&“’(ﬁ‘fe@“tteﬁ!é%&‘iwﬁd?&’g#lov & ()-f 110% & ()- S

10% " & ()-G | obWsl0 @0% _'& ()-10 "10°°10°° :10% & ()- 710%E & ()-z
610% " & ()- 4310% & ()- UW [ bUAL0  @O0%& ()-3 @O% ()-3 9°10% ' & ()-
10% '& ()-f 1(B{>/NMIBL((€1?3019)1®%0 1&3((ms HHD); bZ8-1P0 (Ayel 1R 00& 4 tm, 2 H),

396-401 (m, 1 H),453(t,J=78Hz,2H),494(q, =89 Hz, 2 H), 569 (s, 2 H),

734-744 (m,2H),760(d,J=78Hz 1H),768(d,J=75Hz,1H),792(d,J=
15 63Hz, 1H),860(d,J=57Hz1H),882(s,1H),

MS m/e 488 (MH")

Example 94

o
oy
N/

o

o
20 Qr



Y'109% ' & ()-  10% & ()- 2 10%5_S& ()-f 3-10% ' & ()-

10% ' & ()- {29,410 ' @810% ' & ()- 610% ' & ()-

k9-10% ' & ()-119- 109 ()- , (10% ' & ()-f " 10% " & ()-MA410' _

8: 10%b& () - Z 109 )& ()-z (C109R&& ()-Z : 10%n& ()-Z

100 ()-10' ' 10' ' 0$~|[: A410' ' 39400& ()-3 ~3%0% ()-3 6yGLOY ()-
DyGLO%&' ()- \yGLO%& ()-  10%: ()-g' opqr{ZM@10101010 QUE () |

1098 ()- A10%& ()- ay& 10%& ()-f | +g10% ()-rql[: N@@b% br”f&/éggg()
“10%s& ()- f10%GGE ()- f10%Bs& ()- 1 10%& ()- @ &10%s& () - gmi{ ZOME@B1010
+&MLO%E () - HENLOY4& ()- ,f10%bs& ()-S':f10% c & ()-S ;f10%' ()-S
910%s8& () - ZTe| 29, 310sks | L310%ks& ()- G WB10% r & ()-G SL310% ()- G
110%6s& ()- . 10%s& ()-z &MLOYVE ()-bA310sks | TIf 100@& ()- |f 10%m& ()-
0If 10%/° & () HINMRAZRQ)S | GOVES (in- 168 ks 105186 Oy) 2 F) ARADEKS H) DIAOYE () -

08, O @ L3l 505 AR LT 5180

; 109& ()-T Ivlﬁﬂ)1®37-$13(3%& 6)H), 78I )1 -H), $06&, ()= 5 4 HEOV&)) (9 46 A0 @EL0@EL0 QD
@BAMLOY@ER, ( vU410s f10%& ()- 9109%& () 109&' ()-f SL109%& () -
S10%&' () - 100/&5(%HZ Ld¥) B:8pa 104). H&10%g&' ()- 9 $109& ()- f"109%& () -

LI 109%& () - 5f1Q %&?} enf 50%84 (7 ?1 bb l43745 ?/2%7(9/51f 5T109%& () -
310% ()- 9010% ﬂ’ o & ( t@' AE?%)«& )-%XA 3 gl0% & ()- X3
MS m/e 461 (MH )
Anal Calcd for C24H24N(,04 e20 HzO C, 58 06 H, 5 68, N 16 93
Found C,5836 H,555 N.1697

10 Example 95

O
“{y\kﬁo
HO

Example 95 was prepared from Example 94 according to the same

15  procedure described for Example 73

"H NMR (CDCl3) 8 1 60-1 66 (m, 2 H), 1 79-1 85 (m,2 H),3 65 (t,J=6 1 Hz 2

H),435(t,J=79Hz 2 H),550(s,2 H),695(s, 1 H), 728-736 (m,3 H), 7 77-

779(m,1H),800(d,J=54Hz 1H),845(d,J=54Hz, 1H),887(s,1H),
20 IR (KBr,cm ') 3309 1728, 1602, 1528, 1483, 1452, 1385, 1171, 827, 739

MS m/e 419 (MH")
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28" 10988 () -

109%WME () - S
HF) f 109& () -
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%\m/g% Y' g NA41010 93: 109MVE! () -
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Example 96 was prepared via synthesis of the acetate intermediate

according to the same procedure described for Example 72 followed immediately

by deprotection of the alcohol according to the same procedure described for

Example 73

10

'HNMR (CDCl3) 8 1 61-1 67 (m, 2 H), 1 79-1 85 (m, 2 H), 1 90-2 05 (m 2 H),

243-249(m,2 H), 2 81-2 89 (m, 2 H), 3 68 (t, J=6 0 Hz, 2 H), 4 34 (t, J=7 8 Hz
2H),485-492(m, 1 H) 543 (s,2H),722-735(m,4 H),775-777 (m, 1 H)
833(d J=55Hz 1 H),882(s 1H),

MS m/e 392 (MH"),

15

20

Anal Calcd for C;,Ho5N5050 0 5 H,O

Found

H

§

C,6598,H,654,N,1749
C,6571,H,662,N,17 37

Example 97

@N\Y\Nirﬂ/@

N

Example 97 was prepared via synthesis of the acetate intermediate

according to the same procedure described for Example 72 followed immediately



'Y 10%09% & ()-7:| [ NA41010c%10c%10c% &310%%& ()-Z &3109%& ()-Z @&

10%8 ()-G S& 10%-& ()-G D& 109& ()-G #o|[: NA41010 10%& ()- 109%& ()-

y109%&' ()- ,109% ()- mLO%& ()- f10%& ()-[|[: NA41010 @ 109%& ()- S109%& ()-

#P10% & ()-G ! 10% ()-G 10%&' ()- SMLO% ()-[k)1|[: NA41010 P, 910%& 0)-

& 910%& ()-F L' 10% ()-g %40% ()- $ 100& ()- |&10% ()-14vUA10

10983& ()-m S10% ' & ()- 110% ' & ()-101010 y5&10% () % N0

07| [: VU410 Ss10% ' & ()- £10% ' & ()- L@0% ' & ()- 108 Fepruary 2003
10% & ()- | 10%& ()-n7q[: vU410 @10% & ()- * 10% & ()-

310% & ()-M 310%6 & ()-M 10% @b®t & ()-ovWw10 TyL10%: ()-° @

109%/ () - Y10

S@S10% ' & () V&f‘i“’ﬁ?t}ﬁ%ol\gz%g%@* ‘jcg}\ﬂ”i?o%%? a‘mﬁriéﬁ)%re (desgyibed fatoom) da: () -

yL10%0& ()" @xuihpR8 () - Z| [: VUAL0  &10%& () f 0% ()- y#109%& ()-
"Y10%& ()- , gl0%! ()- GLOY ()-ADHI|[:vU410 38109& ()-t ,8FL0%! ()-

“110%& ()- | t109%& ()-g , 109%& ()- ) 10%& ()- JLI\/NO‘ch710 S1098& () -

1098&! 1098 % 7

1096 () 197851 g CERIBE (3 1L O (W I ZBICTIS 2 o 2 10,
g)fo/%(yég ((13/5[ ;2)03;2011 (m, s)fsm%&(()é 169&) (—Izil.?DB@,&i 185)@ 18&390%&%)%4 8@%0‘%?30()- 1
1098& ()-1 gl )5(‘1% éqé%gd‘%‘b@ ? Q%Do%llﬁ'll(l)a) 17%3%&({ %éiéﬁéﬁ °
109%& ()- Y Ygl@;?{&l 1761 08w (—{) -8 303(3610?/&5(9 H]z"/f9ﬁﬂ8[82t{y411!3) @ 10%& () -

*109%& Al L! 109& | LI 1094 &
(- IR (KBr)cm 'Y3272 2945 7%%0 1710 1607 1486 1395, 742,

MS m/e 406 (MH")

10 Anal Calcd for C23H23N502 C, 6795 H, 694 N 1722
Found C,6778 H,672,N, 1692
Example 98

o)
N
@: \>/\N/U\N/U\
N -
\N /
15 OH

Example 98 was prepared via synthesis of the acetate intermediate
according to the same procedure described for Example 72 followed immediately
by deprotection of the alcohol according to the same procedure described for

20  Example 73

'H NMR (DMSO-dg) 5 1 43-1 48 (m, 2 H), 1 66-1 69 (m, 2 H), 2 18 (s, 3 H),

337-341 (m, 2 H),435(t,J=73 Hz, 2 H), 447 (, J=5 1 Hz, 1 H), 525 (s, |

H), 544 (s, 2 H), 546 (d, J = 1 0 Hz, 1 H), 7 17-7 27 (m, 3 H), 7 57-7 60 (m 2 H),
25 825(d,J=52Hz 1 H),848 (s, | H),

MS m/e 378 (MH")



109& ()-*s{Y7bU410 !410% & ()-!41098S& ()-!g410%& ()- 0 10%& ()-1
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X[|[:bU410  2109%& ()- -109%& ()- *10%& ()- $10%& ()- @109%& ()-

1'10%&' ()-[bghij{~vU410 Y10% & ()- 10%1& ()- nl0% & ()-210uulOuulOuu
YA@O%u& ()- YA@O0%& ()-YC  |[:vU410 10% & ()- s10% & ()-

10% & ()- =~ 10% & ()- "10% & ()- Exbi@¥e 9% ()-"

0o

@[NWN/U\NH

5 Example 99 was prepared from Example 98 according to the same

OH

procedure described for Example 17

'H NMR (DMSO-d) & 1 44-1 48 (m, 2 H), 1 65-1 68 (m, 2 H), 3 38-3 42 (m, 2

H),434(t,J=75Hz,2H),447(t,J=51Hz, IH),538(s, 1 H),707(d,J=52
10 Hz 1 H),719(t,J=70Hz, 1H),723(,J=70Hz 1 H),757(,J=80Hz 1

H),815(d,J=51Hz 1 H),834(s,1 H),1159(s, 1 H),

MS m/e 338 (MH")

Example 100

15
o

@éﬂfjﬂ@
OH )

'HNMR (CD;0D) 8 1 54-1 60 (m, 2 H), 1 86-192 (m, 2 H), 3 52 (t, J=6 2 Hz 2

H),445(t,J=77Hz, 2 H),520(s, 1 H),565(d,J =68 Hz, 2 H), 721-7 32 (m,
20 4 H),734-737(m,3 H),752-755(m, 1H),763(t,J=84Hz 1 H),837(d,J=

6 5 Hz, 1 H), 8 68 (s, 1 H),

MS m/e 428 (MH")
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10% & ()- 6wWM [:vU410 310% & ()- -10% & ()- 1%*10% & ()-z
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3109%& ()-)o|[:vU4l0 911 10%& ()- f.10%& ()- S 100/0/&4(56 nuamozRes () -
9*1099& ()- +$109%&' ()-, &qrstvU4l0 ~10% & ()- & ml0% & ()-10%40%40% y96
1098&' ()- y410%& ()- f93F10%& ()-|[:vU410 S10% & ()-  SGL0% & ()-
S10% & ()-f | 10% & ()- LfSS109%& ()-- hfSS10% * & ()--$+<JP|[:vU410
)10% & ()- DF" 10% g\ & ()-- YF" 10% & ()-- 6&10%& ()-f &10% & ()-f

109% & ()-8|[:vU410  4@0% & ()- 2S10% (4% ()- 1110% & ()- /10% & ()-
,y10% & ()-z 3+10% & ()-8MNOPel qvU410 -1098& ()- T - 10%A8A&' () -
-109&' ()- , 1098& ()-10""10""10"" &6 H%mrke (0rfH G [ vU410 1& S

109B& ()-fT & S 10%& ()-f S109B& ()- ,41098& ()- @1098& ()-
S1098& () - GXbeH| [: vU410 S, @0%B& ()-T S*1098& ()- (1098& ()- &' 1098& ()-
$ 11098& ()-- @1098& ()-HL{"_|[:-4108 Sy8 J0%B& ()-T ;& 5: 1098& () -2
31098& ()- S0S1098& ()- /109B& () %&'(E _Ou=bA4108 < 9109B& ()-
109B& ()- 1098& ()- 1098& ()- | [: A4108 "1098& () -
" @OYABAL ()- , @OYB& ()- , 10988 & D)

iﬂf

5 To a solution of Example 99 (34 mg, 0 1 mmol) and 4-
dimethylaminopyridine (DMAP 2 0 mg, 0 02 mmol) in pyridine (1 ml) was added
acetic anhydride (22 mg, 0 22 mmol) at room temperature After stirring for 12
hours, the reaction mixture was diluted with EtOAc (10 ml) and washed twice
with H,O and brine The combined organic extracts were dried over MgSQy,, and

10 concentrated The residue was purified by flash column chromatagraphy
(CH,Cl,/MeOH, 20 1) to yield 35 mg (82%yield) of Example 101 as a white

solid

'"H NMR (CDCls) § 1 69-1 82 (m, 4 H), 2 00 (s, 3 H), 2 80 (s, 3 H), 406 (t ] =62
15 Hz, 2 H),434(t,J=66Hz 2 H),539(s,2H),726-732(m, 3 H), 7 75-7 78 (m,

1 H),803(d, J=51Hz 1 H),842(d,J=32Hz, 1 H),882(s, 1 H),

MS m/e 422 (MH")



109B& ()- )!'G!111{Z9A4108 | +: 109B& ()- L*109B& ()- @Y109B& ()- @b

10%B& ()-g! @6 109%&' ()-g S$F109B& ()-!'!"™ " """"|[:-4108 f7mlOMB& ()-z
f7mlO%&' ()-z 95109B& ()- K .1098X8& ()- 3 .10%8 & ()-

C109& () -"""""6#T#h#a?4108 ! "109WN ()-E f 109& () - @ 10%&' ()-K @ 109%& () -
, L 109 ()-2Z108108h#l| ##0$%WX% [ : 74108 SY% 10%e& ()-' L3"10%& () -

SMLO%&' ()- ,910% & ()- 6910%& ()- 10%& () - EX9%8884888084 10: 10

f3F10% & ()- f3F109%& ()- f3F10%ss& ()- SL‘Y‘gl\/[LO%&' 0)- QIA%% 5'3%%@%

&&&&{ ZINA41010 S109& ()- -10%& ()-z! OL10USSE () - - L10% & ()--

[ LIOOXX& ()-- 109%&' ()- &(1(((((][: NaaExpplet oo ()-, @109 ()-
F109%&' ()-T ~10%& ()- s10%&k' ()- L109& ()-z((())*M*| [ NA41010

@L10%&' ()- @L10%& ()- 0109& ()- 1-gl0%& ()-T ,109%& ()-

S$10% Fr& () -, ***+++++, vU410 10%s& ()- 10%s& ()-101010 f 7 109%&' ()-f
77109 ()-f y5@0%&' ()-,,,,,9-J-{Z8vWA410 ' | i%ﬁ) & ()- \'10%' ()-
Y10%6s& () - @ NLOY&' ()- DL0%ssé& () -

\V10%ss& ()--J-\- _-...... | obU310! sS- 1 &' () 10ss10ss &910%ssé& () -
210%s& ()- Y110%s& ()- Ey -10%c ~(b0i)Or 0| [ : bU310!' s F10%& ()-m
F10%& ()-m 910%& ()- S, 109%& ()-g 0«&' —N

0S- 10%&' ()-nT 001>1A111| [ : bU310!s fs$F100 - y"Z10%&' ()- LL!109%& ()-
f109%&' ()- f&L0%&' ()- 10%&' ()-11122243 bUBlOI s s610%& ()- L1:10%& ()-
NL1: 109% ()- hY*gl0%m& ()- 9)109%& ()- f940%& ()-f 43333333644vU410!

sS109&' ()-  10%&' ()- L10%& ()- 10%& ¢)-F101010 8 10%& () - 445

55! 5+5| [ vU410!  y109& ()-- y 109%& ()-p 109%& ()-f  10%& ()-f ,z10%& ()-

0

5 'HNMR (DMSO-dg) 5 0 64-0 68 (m, 2 H), 0 81-0 86 (m, 2 H), 1 28-1 37 (m, 4
H) 172 (s,3H),227(s,3 H),273-277 (m, 1 H), 372 (t, =62 Hz, 2 H), 4 07
(t,J=71Hz,2H),514(s, 2 H),676 (d,J=73Hz, 1 H),690(t, J =7 7 Hz, 1
H),703(d,J=525Hz, 1 H),713(d,J=81Hz 1 H),800(d,J=525Hz 1 H)
823 (s, 1 H),

10 MS m/e 434 (MH")

Example 103

o
@N\Qf@

OH
15
Example 103 was prepared from Example 102 according to the same

procedure described for Example 73



10%~& ()- +51555x5555| [ vU410! q# 109A& ()-, 3(109%& ()- y @O% ()- |
g109%& ()- y109d& ()-- 1y1l0%& ()--55666r 77| [:vU410!  5109& ()-

31109%& ()- /10%& ()- ,glO%& ()-z *10%& ()- P# 10% & ()-, 78888888( 8vU410!
| 10% & ()-m| 1098$& ()-m 10% & ()- ml0% & ()-101010

a7y10%& ()-f(8-8s889X99|[:vW410!  10% & ()- 10% & ()- 10% & () -

10%tr #& () -z | le%‘&'()- I 100/6<k&'()-rr950b::::|[:vU41 L &$109% ° %() m
'10% & ()- 13 10% & ()-g 310% & ()- F10% & ()- ﬂ@'@’)iqo

?; [ [:vua10!  FHROMR @jwﬁso dey 80%0-005((n 2 1B, 10301 @ga-z HY 1@%”1 & 2"
&$10%& ()-m\ &B10%& ( <<<<<<!l <yT310 109 g@

@LOYVE, () - 10 H)ld)DOfL 5 (nv721!tb)Vo2 5&(§,-H), 3 P@ed 0Qgfng,)1-H), 4 27 (t, I =7 5 Hz, 2 H),

e (BT R O B

1090VE' () - Hz 1 H),727(d.J=52Hz 1 H),734(d,J=81Hz 1H) 8§823(d,J=52Hz |
5 H),845(s, 1 H),
MS m/e 392 (MH")

Example 104

L
»
(0]

0
r r

'HNMR (CDCl3) 8 1 00-1 02 (m 2 H),114-1 18 (m,2H),122(t,J=71Hz 3

H),238(t,J=715Hz,2H),291-296 (m, 1 H),410(q,J =72 Hz, 2 H), 4 38

(t,J=76Hz,2H),537(s,2H),716(d, J=54Hz, 1 H), 7 24-7 30 (m, 4 H),
15 739(d,J=66Hz, 1H),775(d,J=70Hz, 1H),833(d,J=53Hz 1H) 871

(s, 1 H),

MS mve 419 (MH")

Example 105
20

OH



1090MVE ()-f @LOYWNE ()-z 9L09WE ()-  109WE () - D>N>Q>>>>>| [: uT310

f 0109%M&' ()- . 109%WM&' ()- -3109%WM&' ()- , Y+10%WM&' ()- $FL0%SS& () -
NSFLOYVE () - >>>? 21 2" 2#2$?| [ NA10 10MVLOMMLOMM 9t 1098WVE () -y yOt 109R& () -
@T7109ME ()- T f 0109 ()- f 0109 ()-$?5?7<?B?F???|[: NA410 10 Z109%& ()- Y
109& ()- &LO0%ME ()-- ' H&LOY& ()-- &LOYE ()--

L Z10% ()-mP@ @@ @@ @[ : NAA10 10 109k ()LS1S109%& () - 003419 g‘ 003
S1008JU& ()- , mLO%& ()- - 109%& ()-f @aaaacvA| [ : NA410 10 3@'%)2

*109& ()- %rlOY%& ()A misSseleRmKaiple 10413408’ 0 $3 mmalpas! dqueous sodium

NAAAAAAAAB| 0bU4.10 0%. '.& ()-101010 ,.c PY410% 3109&

/ 109%: () - BOBoBB*ﬁ/é&{‘Z%“b‘t‘J(hﬁégf “(‘zr ‘ﬁlg%/é“)m"é? e stif A(P)‘&Og‘](g f@@ﬁﬁb% OUS £ -y V-

9@L0% & () -y! r%@vﬂ:@ﬁ@exét)urey B}ﬂeQB{beur&w(ai ne tPAGZEMIR) BOh e ided b@N&lQ‘VM_X& ()-f

&10% "' & ()-f1:110%"' & ()- I110% g |1 109 ]& ()- P 10% _

& () - DDAEEFCFd IFqlfNAmf@gmhm)gW& xamplg| 10804 & ()- \y5l 10% _p& () -

@310% ' & ()s a0ml0%i_ué& () g ,-g10% ' & ()-gf FZFOG GoQruG ZINA410 10
10% & ()-g q:10%' & ()-g 9°10% '& ()-! S10%'& ()- S10% '& ()-

10% ' & () - 4UGNEHNNERIED gawno 108 1. 204, 1&2¢) 23(16.3 HDZB6IRA| Jra 34 H),

fz10% ' & ()- 1 X 0: 10% 10 10!
S&610%g98&! 8 é?/%ﬂ%‘% (Q (‘)PR %ﬁ‘o f(é)%‘H%)zlg %dl(%z ﬂgﬂﬁ &%o%l & ()-
@LOW& () - JKKKKISE [ DYARAE 81z, 1 HYUAT ) 3 = 6LOUE' (D), 9 179TLOMK (
10%& ()- GlOg g10g g10 g S&GlO%g g& () - DMVM NANHNUN| 28vU410
 yFMLOY& () - & r\b&m@%%v ) 109&' ()- ff10%& ()- @LO%& ()-
fSFlO%&'() WNNN. 050, O [ : vU410 | S710%& ()- FPf/ 109%X& ()- f/ 109%& ()-
| y*Z109&' ()-g )109%& ()-

Example 106

F3C

15 A solution of Example 105 (0 23 g, 0 50 mmol), 1-hydroxybenzotriazole
hydrate (HOBT, 75 mg, 0 54 mmol), trifluoroethylamine hydrocloride (75 mg,

0 54 mmol), and N-methylmorpholine (0 21 g, 2 16 mmol) was stirred at room
temperature for 30 minutes until a homogeneous solution resulted 1-[3-
(Dimethylamino)propyl}-3-ethylcarbodiimide hydrochloride (EDAC ,103 mg,

20 0 54 mmol) was added and the mixture was stirred for 12 hours The solution was
concentrated and the residue dissolved in EtOAc and washed with water and
saturated NaHCO,, dried over MgSO4 and concentrated to give 35 mg (18%
yield) of Example 106 as a white solid

25  'H NMR (DMSO-dg) 5 0 89-0 93 (m, 2 H), 1 06-1 08 (m 2 H), 1 86-1 89 (m, 2
H), 2 27-2 30 (m, 2 H), 2 98-3 00 (m, 1 H), 4 31-4 34 (m, 2 H), 5 40 (s, 2 H),



T 109%& () - OBPYP&P' P8P; PLPSPVU410  MLO%& ()-g 3 109 & ()- 3109 & ()-
111092 & ()-101010 : 109 ()- SPYPQQRRR-];v410 !, $10% ()- Y L!z109%R & ()-
DM0%2 +& ()- yl09& ()- 4yl0%R & ()- P MO% & ()- gRRRRRRRRR{ ZM@310102
102 102 ) ,310% & ()-@,310%& ()-@, +10% & ()- N, +109%2 5& ()- ,$10%
& () - RRRSSSS{ Z9M@81010 P 10% & ()-,) L10% & ()-!Y S109%& ()- Y S10% & () -
1910% & ()- L!Z10% & ()- STtT| TTToU| [: M@1010 |SY(10% & ()-g 3 &10% & () -
71 10%& ()- ! 109%& ()- ,@F10% & ()-y f@O0% & ()- MW[ZQ@@MMO
L3F10% & ()- 1-10% & ()- @10%& ()- .f1Q%& ()- -10%& ()- |+10%

& () - VAW W VOWLVEW WW T310 | z109%& ()-y! 6" Z109XX& () -y 9100/“&' ()-210 10
10  S810% & () - : ( %Wml I 2 % & ()-
, 10% & ()- m%fg'g??ﬁn-)%ov & zl%%%%g o }rg%bggz z%ﬂ“q tf/ﬂ{STslo
f&10%M& ()- pf 81D9b (s&l @)rS#’MBW(m&l @)- F"109% ° &- () 10% " & ()-

MS m/e 472 (MH")

5 Example 107

Example 104 (100 mg, 0 24 mmol) in neat cyclopropylamine (1 22 g,
10 21 40 mmol) was heated at 105 °C in a sealed tube for 18 hours The reaction
mixture was concentrated and the residue was purified by flash column

chromatography to give Example 107

'H NMR (CDCl5) & 0 45-0 48 (m, 2 H), 0 74-0 78 (m, 2 H), 0 98-1 03 (m 2 H)
15 114-118 (m, 2 H), 1 99-2 04 (m, 2 H), 220 (t, J =6 9 Hz, 2 H), 2 67-2 70 (m, 1

H), 2 92-2 96 (m, 1 H),4 37 (t, ] =7 6 Hz, 2 H), 536 (s, 2 H), 7 14 (d, ] = 5 2 Hz,

1 HO, 7 24-729 (m, 2 H), 744 (d, J=70Hz, 1 H), 775 (d, J =74 Hz, 1 H), 8 34

(d,J=52Hz, 1 H),870(s, 1 H),

MS m/e 431 (MH")



10% & ()- @JZZZ[[)\|[:vT310 | ,y810% & ()- 710% & ()- 010% & ()-

L 110% & ()- -10% & ()- f&LO%& ()-)\y\z\{\|\\\\\vU410 $ F&LO%K& ()- O
F&L10%T& ()- 109 Z& ()- -109& z& ()- 10°°10° 10"

13:10% & ()-\\\]1]1]1[9vU410 1?210% & ()- 1109 Z& ()- -109%Z Z& ()-

LI 109 z& ()- F&L0% Z& ()- K F&L0%& ()-]] A A|[: vU410 | +10%Z Z& () -

> (109% Z& ()-g $10% & ()- $10%]& ()- "10% Z& ( A)é

Z& ()-""#_& 0_1_2_3_G | obU410 10% _' & ()-3101010 \3710 %m%@’oz}@%&' () -
SF2109% Z& ()- " & 10%&' ()-G *| Z9bUA10;s3 _&10%ns&! () -1 &10%& () -
9L10% ' & ()- @O0% ' & ()-  10% ' & ()- S10% ' & ()- M abnbb|[:bus10
C$M10% & ()- "@0% & ()- “110% Baddpled80 & ()- 110% & ()-
@0% ' & ()-bbccevee| [:bUAL0  £210% &'(? 0S10% '& ()- 0S, 10% & ()-S
S,10%'& ()-S ):10% '& ()- @' @o% ' & ()-ccdd$edese’ e; e 0bU410  Y10%

& ()-10' _"10' _'10' ' "F:s10% '& ()- S810% '& ()- @910% '& ()-z

@ 10% & ()-;ejfffgglgl[:bU410 C F 10%& ()L @0% & ()- Y 10% & ()- |
10% & ()- 410% & ()- F 10% & ()-z! g%ggggh| b bW10 3 3(f10% & ()- O
“#10% & ()- @"10% & ()- | -10%& ()- | -10% & ()-f &F 10%

0
& () -hhFhhhhh|[: bU410  S610% & () - O 1H0%&! 10% & ()- ,y10% & ()-
)&10% & ()- @+10% & ()-hhiiiii(i_ 'o —16% r\
0

()-  Z10%r: & ()-

10%r: & ()-10 10 10 9@0% & () - 0d“&'()-
6]
NH
/
5 Example 104 (52 mg, 0 12 mmol) in methylamine (40% aqueous solution,

4 mL) was heated at 120 °C in a sealed tube for 18 hours The solvent was
evaporated and the residue purified by flash column chromatography to give

Example 108 as a 2 1 mixture of cis/trans rotomers

10 'HNMR (CDCl3) 8 0 96-1 00 (m, 2 H), 1 08-1 14 (m, 2 H), 1 94-2 02 (m 2 H),
219-223 (m,2H),275(d, J=60Hz 3 H), 2 88-292 (m, 1 H), 429-436 (m 2
H),533,534(s,2H),707 710(d J=65Hz, 1 H),711-7 27 (m, 2 H) 7 66-
771 (m, 1 H),825,828(d,J=67Hz, 1H),857,863(s,1H),

MS m/e 405 (MH")

15
Example 109
X 4
N
rh
N
\\
N /
o}
20 A mixture of Example 47 (500 mg, 1 64 mmol) and methyl vinyl ketone

(574 mg, 8 2 mmol) in EtOH (10 ml) was heated to reflux for 8 hours After



_iiii1i6)j{Z9vU410 10%r: & ()- 10%r:& ()- 10%r:& ()- &10%r
& ()-1&&0%Nn& ()- 10%r:& ()-jjIWIInm[:vU4l10 )10%r: & () -
S'10%r:& ()- %W40%r:& ()- $ 10%r: & ()- &10%r: & ()-
10%r: & ()-nmgnmmm®dn: n; n<n| [ NA410 101010 f8 10%& ()- 010% & () -

0109PP& ()- -'10%r: & ()- ,10%r: & ()- <nMhPnToooo| [: NA410 10 ) #10%V& ()-
s10% & ()- 10% & ()-  Sz10% & ()- "10% &

ML0% & () - 0oopnppg] [ : NA410 10 $1oc%‘& ()- #1((33/ & ()04 Febrigyy 2003 .

10% " & ()- "10% & ()- " 109% ()-qqqr$rMr|[: NAA10O 10 3410% & ()-

3110% & ()- .10% & ()- S, 10% & ()-  §d0% & ()-

D@L910%& ()-yrrrrrrésgssvu4l0 10% "& ()- 10% '& ()- L10% '& ()-

@oo% ' & ()-nio cocl;{%g &1@ sohc'isgvgso@oll‘%ct(ea b??‘lltﬁtffoH'téjk{ve\?&%}%(61@49?@%%14) @

109% & ()- 10%
9310% _' & () - | udﬁ?es:a/\mﬁf sq)Ld410 &10% & 0 - #10% & ()-  "10% & ()-
10% '& ()- 10% '& ()- f10% ' & ()-vx~xoxxxyy|[:-410' ' S710% '& ()-
L6S10% ' & ()- @3f10% '& ()- @10% '& ()- .@0% '& ()-
,F(10% ' & ()-WMMRWI»W&NQS (mw%& 1()5 1 mt@m(ﬁ)) -2 lo 5199‘& 1%-
10% ()- Q% ()-10" ' 10 Oy%% %g}ﬁ 2 & ()-
o0 1) | 810053 (my 3L Oem S5L(572 Fo g i 1914 g1t Tobe: () -
S210%& ()- 8  730(m,2H),732-734(m 1 H) 773-775(m, 1 H), 834 (d J=54 Hz | H)

869 (s 1 H)

MS m/e 376 (MH")

10 Example 110

A mixture of Example 109 (37 mg, 0 10 mmol) and hydroxylamine
15 hydrochloride (7 6 mg, 0 11 mmol) in MeOH (2 ml) was heated to reflux for 2
hours, diluted with EtOAc (20 ml) and washed with aqueous saturated NaHCO;
The organic layer was separated, dried over MgSQy, and evaporated to give 34 mg
(87% yield) of Example 110 as white solid

20 'HNMR (CDCl3) & 1 01-1 05 (m, 2 H), 1 15-1 19 (m, 2 H), 1 89 (s, 3 H), 2 64 (t,
J=6 5 Hz, 2 H), 2 89-2 92 (m, 1 H), 4 58 (t, J=6 6 Hz, 2 H), 5 41 (s, 2 H), 7 12-
731 (m,4H),769-772(m, 1 H),829(d, J=48Hz, | H),857 (s, | H),
MS m/e 391 (MH")



f2 10%]& ()-@ Ol 10%& ()- @10% ()- L':10%& ()-G}}}}"~Z~~bA410

410% & ()- 109 & ()- -10% & ()- ~10% & ()- 10% & ()-1010~~~~~~~ |[: A410 #
10% & ()- 9%10% & ()- & 10% & ()- fS10% ( "& ()- fS109%S$ K& ()-
21S104 & ()-~ |[:A410 L 7104 & ()- 9-10% & ()- 9-10%S"S& () -
s*310% & ()- 9Y(10% & ()- =l F%Wl0% & ()-z 3456GITevU410 F 10% &'()-

10%7r: & ()- 10%r:& ()- !'110%r:& ()-10"10"10" 0OSL9 10%&'3_) nei h| [: vU410
10%r: & ()- gl0%r: & ()- 10%r:& ()- sf10%r: & ()- 910984 &'b(l)arym@OB
10990& ()-,9G |[:vU410 +)109RR& ()- )10%45 & ()- y&L0%r: & ()- !

10%r:& ()-f | 10%::& ()-f S @0%r: &'()-II\/Bw|[ vU410 ,S8@0%r:& ()-y

, S8@0% : & ()-y ,610%r:& ()- ,510% r & (Agie @BLO% r: & () -

R) 10% . & ()-wlU410 S 10% & ()- yM0% & (‘3 @0% & ()- pl0%

& ()-10:r:10:r:10:r: @5 Y10%r:& ()- +1|][:vW410 10% & ()- &0% & ()- H@
109%k& ()- @10%& ()- @10% & ()- 3510%&'() |[:vU410 &0S)Y 10% & ()- S)Y
1 %&'() YR [:-410 8 10%

10% ()- ,&10% & ()- 10% & ()- 10&'
& ()- 8 109%&' ()- 6S10% & ()- 41 -9y
10% t & ()-RSThj bA410 " 109%&' ()- ‘@8% 1 () 10%&' () -
10%&' ()-F10 10 |[: A410 109%&' ()- | 7 <\\ //>

N

o
N

5 'HNMR (CDCl;)8103-107 (m,2H) 116-120(m,2H) 286(t J=65Hz 2
H),293-297(m, 1 H) 478 (t,J=65Hz, 2H),543(s,2 H),7 18 (d,J =54 Hz,
I H),730-736 (m,3 H),781-782(m, 1 H),836(d,J=54Hz, 1 H), 884 (s, 1
H),
IR (KBr, cm ') 3405 1709, 1605 1500, 1466, 1455, 1411, 1179, 750

10 MS m/e 359 (MH"),
Anal Caled for C;0HsNsOe0 SH,0O C 6538,H,521,N,2287
Found C,6549,H,509,N,2241

Example 112

@:\V\'}%/\ca

15

'HNMR (CD;0D) 8 3 11 (t,J = 6 6 Hz, 2 H), 4 72-4 82 (m, 4 H), 5 59 (5, 2 H),
728-7 38 (m, 3 H), 7 60-7 64 (m, 2 H), 829(d,J=57Hz, 1 H),8 53 (s, 1 H)



10%r& ()- Fvl 109& ()- | 10%& ()- & 10%& ()- 10%& ()-Upv|[: A410

C$10%& ()- UYBL09& ()- $ 109%& ()- 10% & ()- 10%& ()- 9Y%40%& ()-|[:A410
+109& ()- om +109%& ()- T +10%& ()- +10%& ()- " (10%& ()-

“9409%& ()-&8MvT310 10% & ()-! 109%WW& ()- 109%& ()-101010 S5109%& () -
3109&' ()-n [:vT310 ys10%& ()- s109%& ()- sl1l0%& ()- L10%& ()- 109%& ()-
& 109 ()-2Y8vT310 ~F10% & ()-- FLO%& ()-- y+10%& ()-p, 9SI00& (s
y109%& ()--!'s10% | & ()-, Hdov|[:vT310 ~-109%& ()-Z - 1098°% FEProay=2Qfde: (-
Y9 109&' ()- L9AO9Y& ()- W% 109&' ()- @! "#% V8#10 .10% & ()- ~10% & ()-101010
7109& ()- v -10%& ()-Z Y .-10%& ()-Z(+<<B|[:vU410 9T10% & ()- 10% & () -
10% & ()- 10% & ()- m0% & ()- 10% Ex4mpR\dB[: yvua10 $10% & () -
GLOY%& ()-M 109&' ()-M, 10% & ()- ,9 10% & ()- , 10% & ()-;|Z8vu4l0

| MLOY&' () - ! &MLOYEGE () - s$ 10% & ()- "&10% & ()- '10% & ()- @10% & () -
$/1][:vU410 ! @10% & ()- ff/10% & ()- * 10%®X ()- @F10% & ()- * 10%

& ()- &ML0% & ()-1UZ]~ " qtvuslo 31696k () - ZG&'()-lO 10 10 910%
& ()- V&210%&' ()-t &210% & ()-tt O~ o Ne1hG &8 ()-1 @10%& ()-! @

1096GG& ()- D @10% x& ()- # @ 109%G3X ()Y 6 % j& ()-Cl[:-410 a510%
& ()- 3 FAMLOYG G& ()- F 210%G G& ()- 109& (¥-L *109%GG& ()-L | (109G
G& ()-bA410 a gS 10%0& ()-M S N

N4

5  'HNMR (CDCl3) 8 1 90-2 10 (m, 4 H), 2 43-2 49 (m, 4 H), 2 80-2 89 (m. 2 H)
448 (t,J=74 Hz,2 H), 484-490 (m, 1 H), 540 (s, 2 H), 721-7 38 (m, 4 H),
777-779 (m, 1 H),834(d, J=55Hz 1H), 882 (s, | H),

MS m/e 387 (MH"),
Anal Caled for C3;H:N6O C,6837,H,573 N,2174
10 Found C,6821,H,583,N,2171

Example 114
N\ i A
L™

2\—}
i N
7~ NH2
N
OH

A mixture of Example 26 (610 mg, 1 62 mmol), hydroxylamine

15

hydrochloride (408 mg, 5 87 mmol) and potassium carbonate (450 mg, 3 24
mmol) were stirred in a EtOH and H,0 (2 1 ratio mixture, 60 mL) at 80 °C for 18
hours The solvent was evaporated and the residue was diluted with H,O to

20  dissolve inorganic salts The white solid was filtered and dried under high

vacuum to give 545 mg (83% yield) of Example 114 as a white solid



1098k 3& ()-M 1098k 3& ()- !nl0%Bk 3& ()- F1098k 3& ()-10 10 X8| [: A410
fMLOYB3& ()- fMOYBk 3& ()- fMOYBKk 3& ()- L$10%8k 3& ()- 1098k 3& ()-
@1098Kk 3& ()-8Xt|[:A410 T (% 10%K t& ()- % 109 ()-  "1098k 3& ()-
1098k 3& ()- 1098k 3& ()-  10%k +& ()-SUz{|[:-4103k 3 91098k 3& ()-
|.1098J3& ()- 3 1.109BU3& ()- 3 1.1098k 3& ()- 11098k 3& ()- 10%
109 ()- {|}bA4103k 3 F 10% & ()-  10%l& ()- 10%&'() 0%&'(3 mL0%
& ()-103k 3103k 3&Y|[:A4103k 3 Y'T10% & ()- 10% & ()- Ofioehrean)2008 10%
& ()- 10% & ()- 10%& ()- Q7:|[:A4103k 3 | L-10% & ()- + 10% & ()- & 10%
& ()- NY0% & ()- |19%0%& ()- #10% & ()-:EITZ[\] |0obU4l0 10% & () - 10+
+10%+ +10+ + ~210% +& ()-s 2109%& ()-s ~210%& ()-s @10% & ()- bev
|[: bU410 L10%/\&() L10% & ()- L1096 & (P! 1110% & ()- 10% & ()- $10%
& ()- -lepw [:bW10  $S109pp& S109&! ? 0sSSA0% & () L10% & () 10%
& ()- x 10% H NMR (DMSO-dg) 6 90093(m2 105107 (m 2 HY 187-190 (m
H) 206(t J=75Hz 2H),300-302(m, 1 H) 432(t J=76 Hz 2 H),5 41 (s
2H),546 (bs 2H) 717(t J=73Hz, 1 H), 724 (t,J=73Hz 1 H),729(d J =
52Hz 1 H),757(d J=79Hz 1 H),760(d, J=80Hz | H),825(d J=52

5 Hz 1 H),840(s, 1 H), 884 (s, | H)

Example 115

o)
O~
7 N\
\
N==

=<1

10
Example 114 (210 mg, 0 52 mmol) was treated with phosgene (20% in
toluene, 2 56 g, 5 2 mmol) and heated to reflux for 12 hours Additional phosgene
(20% in toluene 2 56 g, 5 2 mmol) was added and the mixture heated to reflux for
another 6 hours The solution was concentrated to half volume and the white solid

15  was isolated by filtration to give 138 mg (62% yield) of Example 115

'H NMR (DMSO-dg) 8 1 05-1 05 (bs, 2 H), 1 15-1 16 (m, 2 H), 2 21-2 26 (m, 2

H),271-275 (m, 2 H), 3 15-3 17 (m, 1 H), 4 51-4 58 (m, 2 H), 5 74-5 78 (m, 2

H), 737-7 40 (m, t H), 7 45-7 47 (m, 1 H), 7 63-7 66 (m, 1 H), 7 84-7 89 (m 2
20 H),864(d,J=64Hz 1 H),892-895(m, 1 H),

MS m/e 432 (MH")



& ()-SI|[:bW410 0 10% & ()- /MO%& ()- L$10% & ()- ,10% & ()- L$10%

& ()- vS10% & ()- 3w [:-410 1:10% & ()- 8T10% & ()- 710% & ()- o4 10%

& ()-z 4 1099& ()-z y210% & ()-$bA410 Oy 10% & ()-  y 10% & ()-° @0%

& ()- 10% & ()- 9Z10% & ()-10 10 $-u;|[: A410 "10% & ()- !10% & ()- | 10%

& ()- t10%' ()- y10% & ()- {y 10% & ()- 9|[:A410 ,10% & ()-z , 10%& ()-z

s*10% & ()- (10% & ()- & 10% & ()- &S$, 10%® ()-%vU410 10 Z& %)@

L! Z10% Z& ()-10 10 10 y2g10% & ()- 010% & ()- /10% & (94 Fepruam 2003100z

7& ()- L10%Z Z& ()- 10% & ()-° 10%ZZ&xample 1109ZZ& ()-  Ss10%Z

z& ()-Man|[:vU410 ) 910% Z& ()- ' @10% Z& ()- $mi0%Z Z& ()- f#gl0%w

z& ()- 11109 z& ()- S 109Z Z& ()-110{Z9vW410  410% Z& ()-

1109%27& ()-y |. 109 Z& ()-z!W. 10%z& ()-z o10% Z& ()- F+10%

Z& ()-ovUA10 10% & ()-M fL10% X &ON( 3F 10% X & ()-( Z10% X

& ()-'10Z 710Z 710Z Z L 610% Z& () owaIe” M—Lb% X & ()- 10% X

& ()- @10% X & ()-!$ 10%1& ()-M V10 &'@ 10% P & ()-M B)|[:vU410
)_

3 *10% X & ()- 3 y)l0% X & ()- 'F10% & 3% 10%X & ()- , #510%
X & ()- 110% X & ()-)];{Z9vW410 Y |410% & ()- F210% X & ()- Y
N
A\
N
5 A mixture of the Example 114 (100 mg, 0 24 mmol) was heated to reflux

in triethylorthoformate (2 5 mL) for 12 hours The solution was concentrated and
the residue purified by preparative HPLC (C18, gradient 0-100% MeOH/H,0
with 0 1% trifluoroacetic acid) The product was treated with 4 N HCl in dioxane
and concentrated to give 38 mg (35% yield) of the Example 116 as the

10 hydrochloride salt

"4 NMR (DMSO-dg) § 0 97-1 02 (m, 2 H), 1 10-1 16 (m, 2 H), 2 25-2 35 (m, 2

H), 2 95-2 99 (m, 2 H), 3 14-3 16 (m, 1 H), 4 55-4 65 (m, 2 H), 5 77 (s, 2 H)

739-741 (m 1 H), 7 46-7 48 (m, 1 H), 7 66-7 68 (m 1 H), 7 84-7 90 (m, 2 H)
15 864(d,J=61Hz 1 H),894(s, 1H),957(, | H),

MS m/e 416 (MH")

Example 117

R4
@Ef@“

N/\ »w
0
20

A mixture of Example 114 (250 mg, 0 62 mmol) was heated to reflux with
cyclopropanecarbonyl chloride (354 mg, 3 39 mmol) and pyridine (2 mL) for 12



F110% X & ()- . 10% X & ()-y!f . 10%s& ()-y F ,z10% X & ()-:]"_ uvU410
9@ 10%B S& ()-( 9@ 10%ZZ& (Y- ( S10% Z& ()-( 0& 109 Z& ()-m(10 X 10 X
10 X  "610% X & ()-$_|[9vU410 ! ?2S 110%& ()-y 109 Z& ()- , 109 Z& ()-
MLO%Z Z& ()- - 10% Z& ()- v9@ 109R& ()- +69H [:vU410 | %0%ZZ& ()- #10%
Z& ()- y3"10% Z& ()- F109%& Z& ()- ysl0%Z Z& ()- S !'109% Z& ()-yHMVO [:vU410
| y5510%&Z Z& ()- k,2110% & ()- 010w z& ()- .f10% é% Y,

PYd0%& ()- QUUA0%& ()-(vU4l0 | 10%&' ()- z10%& ()-10Z Z 4arz2Q03 ooz
Z& ()- 8109 Z& ()- 6109 Z& ()- (8<>|[ UAL0 109 ()- 3f10%& ()-
f109& ()- 109 ()- @ 10%& ()- s 109%&' ()-(TzY8vU410 , 10%& (

)-
a0 (1 £ 00 1 R oA R i 12
I @O0%& ()-1_" abswgffgl((i185@;2&{&t(0)}00"/&%mm())mth %%Wﬂ(@rpacmc a&ap&l:hkO%& ()-
0% Y. 109 ;
To%: ()- " 10varmigst wasgizaiet widehbHCT o ibdane sad panesairged oo oy L20%

10% () - L9L0%8, Md%oftwlﬁasﬂm@%/&oéﬁlbﬂ@a@sr‘{ naT310 10% & () - GL0O1010
03' 109&' ()- !3' 10%H& () @10% . (J- sO10%&' ()- hsw [:aT310 @d0% & ()-

@10% & ()- "10% & ()-
'HNMR (DMSO-d6)5 1 04-1 06 (m, 4H), 1 13-1 15 (m, 2 H), 1 20-1 23 (m 2 H),
221-231(m, 2 H), 283285 (m 2H), 311-3 19 (m, 1 H),365-3 75 (m | H)
455-4 57 (m 2 H), 575 (s, 2 H), 735-7 42 (m, 1 H), 745-7 52 (m, 1 H), 765 (d
J=81Hz, | H),783-785(m, 2 H),862(d,J=81Hz | H),892(s, 1 H),
10 MS m/e 456 (MH")

Example 118

15
Example 118 was prepared according to the same procedure described for

Example 117 using trifluoroacetic anhydride

'H NMR (DMSO-dg) 8 1 02-1 05 (m, 2 H), 1 12-1 16 (m, 2 H), 2 31-2 34 (m, 2
20 H),310(t,J=73Hz 2H),313-316(m,1H),459(,J=76Hz 2H),5 74,

2H),738(t,J=78Hz 1 H),745(t,J=74Hz | H),765(d, J=80Hz 1 H),

785(d,J=77Hz, 1 H),788(d,J=82Hz, | H),863(d,]=82Hz 1H), 894

(s, 1 H),

MS m/e 483 (MH")



10% & ()- Y 109 ()- 910% & ()-,|[:aT310 ! 10% & ()- 10% & ()- !S10%
& ()- | z10% & ()- | F10%& ()- | F10% & ()-,7@¥|[:aT310 y2 10% & ()-
010% & ()- v& 109%66& ()-: v & 10%6e6& ()-: & 10%& ()-: " $10%

& ()-06{ZM@1010 10 10 LY:10% & ()- |: 10% & ()- 510% & ()- ! 510%

& ()- @ 10% & ()-h|[:MB1010 @0% & ()- | 10%| & ()- <l 10% & ()-

10% & ()- { 10% & ()-
310% & ()-h5FQ i { Y7ME&B101! G $10%4X4X& ()-!) $10%v& ()- 04 February 2003

10% " & ()-!S109%&' ()- ;10% & ()- 10% & ()-il 1_zX7Md101 o3 109%& ()-y!3

10% & ()-y 110% & ()- /10% & ()- .gl0%16d ()- -! $10% & ()-1<vU410
109& ()- 109 ()-10""10"10" Y OMLO% & ()- 710% & ()-

&6F10% & ()-<KOT| [:vU410  109%&' ()- 104l 11810%& ()- O 10%& ()-m 4
10%-& ()-m 109& ()-nE|[:vU410 LS$SI09%& ()- ! 109%& ()-

N e
DR
NN \

N )
k/_be 2 HCI
N\ />—_
0

5 Example 119 was prepared according to the same procedure described for

Example 117 using acetic anhydride

'"H NMR (DMSO-dg) 8 1 01-1 05 (m, 2 H), 1 13-1 15 (m, 2 H), 2 24-2 28 (m, 2

H), 2 55 (s, 3 H), 2 85-2 88 (m, | H), 3 15-3 18 (m, 2 H), 4 55 (t, ] = 7 4 Hz, 2 H),
10 571 (bs, 2 H), 729-7 38 (m, | H), 740-7 47 (m, 1 H), 764 (d, J =74 Hz, 1 H),

7 80-7 86 (m, 2 H), 8 63 (d, ] =6 4 Hz, 1 H), 890 (s, 1 H),

MS m/e 430 (MH")

Example 120

o]
N
e
N
|\‘\ N\ /
N

N

15

'H NMR (DMSO-dg) 8 2 06-2 12 (m, 2 H), 263 (t,J =73 Hz,2 H), 442 (1, ] =
75Hz,2H),492(q,J=93Hz,2H),551(s,2H),718(t,J=75Hz, 1 H), 727

20 (t,J=75Hz, 1H),745(d,J=52Hz 1 H),756(d,J=80Hz, 1 H),762(d,J=
82Hz 1 H),833(d,J=55Hz 1 H),851(, 1H)

L



gl0%&' ()- 910%&' ()- &I0%& ()-z &I0O% & ()-z!+z|[:vW410 4@ 109%& () -
"3y10%&k ()- 1109 ()- g 'Z 109%& ()- 1'Z 109%& ()- ,&L10%&' ()-!r|zm S210
mMo0%s& ()-&101010- ,;10%& ()-- 9s109%& ()-- 610%&' ()-z-!

610%& ()-z|[: S210 9 10%s& ()-S F10%s& ()- f 10%s& ()- 10%s& ()-
f10%s& ()- 9g10%s& ()-@[: S210 th%Ss&f() t109%s& ()- fml10%& () -
fm1l0%c& ()- fm1l0%s& ()- 910%ss& ()-F|[: S210 F+&10%ss& () -

)-109%s& ()- s % 10%s& ()-f 3(10%s& ()- 1@ y#z109%& ()- 04 February 2003
y#z10%s& ()-/WY8 S210 oL3 10%& ()-4-!L3 10%s& ()-4 fL3 109%& ()-4!aL3
10% & ()-4 \F. 109 ()-F SF. 10%s& ()- E\Y %ﬁ 10 10% & ()- f109%6 &K () -
GlO% G& ()-( nml0% G& ()-' 10ss10ss10ss ,; 10%sé& ()-B|[:vU4l0 10%5
& ()- 109% G& ()- 10%5 G& ()- 10% &' ()- 1096 && () -

10%ECE& ()-Z|[:vU410 y/ 10% G& ()- 3 -109%G,G& ()- $109%6G () -

$LOUKGE () - $LO%UGE ()- 10%G G& £ ZN[}~| [N|d10 10G GLOG GLOG G 810%5
& ()- F710% &K ()- 3 2f10%6 & 3 V(cr, 010%G G&' ()-|[: NA410
10 L 109 ()-mL 10%Z& ()-m N N
N/
/~NHa
N-oH
5 Example 121 was prepared from Example 120 according to the same

procedure as Example 114

'H NMR (DMSO-dg) 61 91-198 (m, 2 H), 230 (t,J=70Hz 2 H),437(t, ] =

77Hz,2H),491(q,J=91Hz 2H),551(s,2H),7 15-7 18 (m, 1 H), 7 23-7 27
10 (m 1H),744(d,J=52Hz, 1H),755(d,J=79Hz 1 H),761(d,J=80Hz1

H),806(bs,1 H),831(d,J=52Hz 2H),846(s, 1 H),948 (s, 1 H),

MS m/e 448 (MH")

Example 122
15
o]

©i:\>/\N)LN/A

Y

'"H NMR (CDCl3) 8 1 00-1 06 (m, 2 H), 1 15-1 19 (m, 2 H) 2 14-2 19 (m 2 H)
291-295 (m, 1 H), 3 55 (¢, J=6 0 Hz, 2 H), 4 52 (t, }=6 7 Hz, 2 H), 5 40 (s, 2 H
20 714-715 (m, 1 H), 7 26-7 32 (m, 2 H), 7 39-7 40 (m, | H), 7 76-7 78 (m, 1 H),
8 34 (d, J=5 0 Hz, 1 H), 8 72 (s, 1 H),
MS m/e 382 (MH"),
Anal Calcd for C20HCINsO C, 6290, H,527,N, 18 34
Found C, 6258, H,517,N, 18 18



L 10%& ()-m 109&' ()- F10%& ()- !Y10%&' ()-<{Z9NA410 10 y@ 10%&' () -
@Oo%& ()-f! @O0%&' ()-f f109%& ()- 10%& ()- L10%&' ()- % *y|[:NA410 10
0810%&' ()- @10%& ()- &IOWKfk& ()- f&IOYEEL ()- &LOWNE& () -
&y#10%&' ()-y(v{ZINA410 10 Y:10%& ()- 8l 10%& ()-
5 109%& ()-y!f5 10%1& ()-y 410% ()- y2-10%& ()-vU4al0 Q m 1098k 3& ()-(
f1098k 3& ()-( GlLOWBk 3& ()-( 11098k 3& ()-'101010 3;10%&' ()-i|[:vU410
“1098k 3& ()- 41098k 3& ()- 9 1098k 3& ()62, 1098k 3& (04 Fehumpk 2683 () -
fy m 109%& ()-36AHSh|[: vU410 ,&10% & ()- X, &10% & ()- e, &LOWX& () -
#1098k 3& ()- 1098k 3& ()- 1098k 3& () ENdmpled@d3u410 @10%n n& ()- FGLO%n
m& ()-103k 3103k 3103k 3 3 3s10%8k 3& ()- 3 291098k 3& ()- LO 1098k 3& ()-
p{|[:vU410  Y10%n n& ()-  Z10%n m& ()- " 10%mn& ()- s 109 )& ()- s 10%
& ()- ,s 10%EE& ()-H$|[:vU410 L-10%m n& ()- OL-10%m®& ()- @&10%m m& () -
s10%m m& - 10%m m& - &MLO%m m& b~ [: w41 "10% . & - £$10%nm

() () @ﬁ\@'y\[NJLN L\ (- f$

N

m& ()- ! 10%n m& () -
Y,

N3

5 A mixture of Example 122 (38 mg, 0 10 mmol) and sodium azide (20 mg
0 30 mmol) in DMF (2 ml) was heated to 70 °C for 2 hours The final solution
was diluted with EtOAc (10 ml) and washed with H,O (3 x 10 ml) and brine The
combined organic extracts were dried over MgSQO,, concentrated, and purified by
flash chromatography, (gradient CH,Cl,/MeOH, 40 1 to 20 1) to yield 33 mg

10 (85% yield) of Example 123 as a white solid

' NMR (CDCl3) 8 1 00-1 05 (m, 2 H), 1 13-1 19 (m, 2 H), 1 91-1 97 (m, 2 H),

290-2 94 (m, 1 H),335(t, J=63 Hz, 2 H), 443 (t, J=72 Hz, 2 H), 5 37 (s, 2

H),712(d,J=52Hz, 1 H), 7 26-730 (m, 2 H),733-735(m 1 H),777(d J =
1S 72Hz 1H),832(d,J=50Hz, 1 H),872, | H),

MS m/e 388 (MH"),
Anal Calcd for C2oHaoNgO C,6184 H,519 N, 2884
Found C,6159,H,527,N,2850
20 Example 124
hiy
N
Ly
N —

> O

Cl

'H NMR (CDCl3) & 1 02-1 05 (m, 2 H), 1 15-1 19 (m, 2 H), 2 90-2 95 (m, ! H),
25 377(,J=60Hz,2H),476(t,J=61Hz, 2H),544(s,2H),714(d,J=52



10%n m& ()- ! S10%mn m& () - 10%n m& ()-3|[:vU410  6z10%m& ()- 5f 10%n
m& ()- s310%m m& ()- 1-10%m m& ()- 0" 109kK& ()- |' 109%& () - 2345FepvU410
109& ()-  109& ()- mLOY% ()-10m mlOm mlOm m f; 10%n m& ()- 6z10%n m& () -
pt| xW6vU410  S109& ()- 10%& ()-

0310%1& () -!s310%41& ()-!310%Y& ()-!e310%u& ()-[& |[:vU410  VO*m

1096& ()- f' S109& ()- $109& ()- #yl0%& ()- SS'y 109%& ()- SS'y

109%9& ()-,8E =>|[:-410 9310%& ()- 8f 109%&I43) - Ss6Y10%& ¢4 Febnuyyd008-
L9*m 10%& ()- 09*m 109% ()->?@lanez~bA410 _DF10% & ()-°  Cf 109%& ()-

f10% * & ()- ° Hov Ha 7(;3-7 31086 3 B)() 7RLDB0 ([ | BAIS35(d! 16968 Bz (1) H) B 77

10% & ()- 3109% /%) 10%° & ()-y ,10% & ()- & 10% & ()-3@[: A410 6
10% & ()- 1aySoddVe ()- 2 10% & ()- N - 109 ()- A Foy1098& ()- \

Foy 1096 X& () - 24§ me¥eBAME 0% () - g10%& ()- 10°°10° 10" :10% & ()-
89510% & ()- 710% & ()->p E|[:vU410 , MIOY& ()-z 109%& ()- , 10%& ()-

y, 1098 ()- 10%4& ()- L10%&' ()-EPW\ fi|[:vU410 y 110%&' ()- FYAO%&' ()-
$FOA0%B| B& (3-  FUHOUSS& ()- v Example 125

Y\N)L A

Mé

Example 125 was prepared from Example 124 according to the same

10 procedure described for Example 123

'HNMR (CDCl3) § 1 01-1 06 (m, 2 H), 1 16-1 20 (m, 2 H), 2 92-2 96 (m, 1 H),
370(,J=60Hz,2H),454(t,J=61Hz,2H),543 (s,2H),715(d,J=52
Hz, 1 H), 729-732 (m,3H),778-781 (m, 1 H),834(d,J=48Hz 1 H),879
15 (s, 1 H),
MS m/e 375 (MH"),
Anal Calcd for CigHsNgOe 0 25 H,0 C,6023,H,492,N,2957
Found C,6030,H,485,N,2944

20 Example 126

<)iN\>/\NJLN/4

Cl

'H NMR (CDCl3) & 1 00-1 04 (m, 2 H), 1 16-1 20 (m, 2 H), I 79-1 81 (m, 4 H),
25 292-296(m, ! H),349-350(m,2 H),435(s,2H),537(s,2H),713(d,J=52



FOd0%a& ()- 9F"109%&' ()-iuvU410 D Lf109%& ()- 109%& ()- 109 ()- 101010
910%& ()- 29109%& ()-9*|[:vU410 D L$10%& ()- | 10%& ()-z S&I0%& ()- |
109 ()- Y109XX& ()- Lf10%t& ()-*'29|[:vU410 D 3 110%& ()-s b 3
1109%&' ()-s S-f109%& ()- ,)yl0%& ()-z '109%& ()- S& 109%& ()-9; <=>S)vU410
T10%6G G& () - -10%6G G& ()- 9z10%G G& ()- :10%G G& ()- 101010 3
1109%& ()-s)ul [: vU410 FL0%G G& ()- 10%5 G& ()- f10% G& (). 10%6 & g)
1096 G& ()- Z10%G G& ()--8AJPzX7vU410 9310%G February 200
G& ()-!B& F10%00& ()-!& F10%& ()-! & F109%& ()- $109%G G& ()-  410%G
G& ()-d| obU410 10%5 G& ()- 10G GLOG GLOG G 3 ,; 109G G& ()- 3 910%6 G&' () -
71096 G&' () - 410%6G G& ()-.7?LVvd|[:bU410 " 10%GG& ()-L | " 10%CC& ()-L
S10%G G& ()- 9310%G G& ()- -10%G G& ()- & 109G G& ()-dh*z|[:bU410 @10%G
G ()- $mMOYG G& ()- "'109G G& ()- 109G G& ()- 109G G& () -
C10%06G8 () -L#.1:C[:bW410  Y110%& () b Y09 ()- /109G G& ()- . 10%G
& () - f)lOfVGG& G)H] ' 10%5 G& GHY] VU410  &10%n n& ()- y10%n m& () -
sF10%m m&' () - 04w ni2q-Y 31 Gwot &t&@@@vlmw (532Kz/ | D Hvam 10%n
m& ()- 10%m m& (1)H)f 10%m m& () - Y10%m n& ()- 10%n n& ()- 10%m m& () -
/:BIJOUX| [: VU410 T10% ()- BO10%+& ()- 10%95& ()- 10%-+& ()- {

109&' ()- SL10%VISR/e IOXYHE VU410  S5MIO%n m& () -  3Z10%m n&' () -

Anal Caicd for C3 HpCINsO 0020 H,0  C 6314 H 564, N 1753
5 Found C 6274, H,554 N, 1757

Example 127

@:w%A
\_/

N3
10
Example 127 was prepared from Example 126 according to the same

procedure described for Example 123

'"H NMR (CDCl;) 8 0 99-1 02 (m, 2 H), 1 15-1 19 (m, 2 H), 1 58-1 63 (m, 2 H),
15 169-175(m 2H),290-295(m, 1 H),327(t,J=65Hz,2H),432(,J=73

Hz, 2 H), 535 (s,2 H), 712 (d, ] = 5 0 Hz, 1 H), 7 25-7 31 (m, 3 H), 7 76-7 77 (m

1 H),832(d,J=48Hz 1 H), 871 (s, | H),

MS m/e 403 (MH")



@MLO%m m&' ()- s0@O%m n& ()- s-10%m nm& ()- +10%m m&' () - >?@Avaf kvu410
0S109%&' ()-G S10%& ()-G ~109%&' ()- 10%& ()- Y1O0m nlOm nlOm m 610%n

m& ()-k~;|[:vU410  910%& ()- 109%& ()-  10%& ()- FF109%&' ()-

BS10%y& ()-G S10% ~& ()-G "+|[:vU410 *10%}y& ()-g k *10% & ()-g
f)109%& ()- &' 109& ()- "109& ()-z f9! 10%& ()-+/ uvW410 [ GLO% & ()- Z10%
& ()-101010 9-10%& ()- f810%& ()- A“10%pp& ()-g|[:vU410_ " %13?0 & ()-
U@ 10%& ()- %D 10%&' ()- 310% & ()- yl0% & ()- F &10%eF¢5rus U410
@ 10% & ()- | s*10% & ()- | (10% & ()- Y "1650% & ()- 3 % 10% & ()- ,L$10%
& ()-$z(q|[:vUua10 7F10% & ()- y510% & ()- @10% & ()- S210% & () -
0@0% & ()- | -10% & ()-qvU4ld SOy10%ample 128 SOY109& ()-' 10%& ()-
z109%& ()-10 10 10

S 'HNMR (DMSO-ds) 50 91-0 94 (m, 2 H), 1 04-1 09 (m, 2 H),120(t,J=75Hz
3H),206-2 13 (m,2 H),298-302(m, ! H),311(q,J=75Hz 2H),316-321
(m,2H),486(t,J=76Hz, 2H),542(s,2 H),7 18-721 (m, | H), 726-7 30 (m,
2H),759(d,J=80Hz, 1H),764(d,J=81Hz,1H),826(d,J=53Hz | H),

8 44 (s, 1 H),
10 IR (KBr,cm ') 3421 1610, 1706 1500, 1458, 1409, 1298, 1131 751
MS m/e 440 (MH"),
Anal Calcd for Cy2HysNsO3S o 2 H,O C,5556,H,6 15, N, 1473
Found C,5529,H,589,N 1459
15 Example 129
o

N
©: \>/\NJKN——\
N CFy

R+

o”S//j

'"H NMR (DMSO-dg) § 1 21 (t,J = 7 4 Hz, 3 H), 2 14-2 16 (m, 2 H), 3 13 (q, I =

20 74Hz2H),322(t,J=75Hz 2H),450(t,J=75Hz 2H),491(q,1=93
Hz,2H),553(s,2H), 719 (t,J =77 Hz, 1 H), 728 (t, ] =7 7 Hz, 1 H), 7 46 (d,
J=53Hz | H),757(d,J=80Hz 1 H),765(d,J=80Hz, 1 H),833(d,J=
50 Hz, 1 H), 852 (s, 1 H),



8F10% & ()-Fy|[:vU410 "10%& ()- 4 S 10%& ()- Y10%&' ()- 310%& ()-
0S9y109&' ()-' S9y10%—~& ()-'f|[:vU4l0 Sf/10%& ()-4 & 10%&' ()-

)YF10% ()-g f' F109%& ()- &LO0% ()- s$10% ()-avl410 s910% & ()- 10%

& ()-3101010 “F110%& ()-M F110%& ()-M] F110%& ()-Ma@][:vU410 ,310% & ()-
,MLO% & ()- F10% & ()- 10%& ()- "Gl0% & ()- Ti10%& ()-S;|[:vW410 Y@o%
& ()- 310% & ()- 10% & ()- f10% & ()- y10% & ()- @0%5(;1@--:Fpg(;p?vu410
0- 10%&'()- /S10% & ()- "109%L& ()-F  130ULQE () - FO4 RS L F

"109%& ()-F -| UVWKm obU310! N 10%&' ()-10 10 10 8z10% & ()- y510% & ()-z
3'10% & () - @1Q%l&5(r)cn€f’$|3[43@%l§"1N263ﬂeﬁ%/0 $500) 141@ 1856 &17((911;153%5‘?‘ ()- 10%
& ()- ~10% & ()- 10! N s"10% & () - 03y10%& ()-
3yl10% [ & ()-Y M&quewm ()} Y 10%&() | 10%&() bU310|N Sy

& ()t HeorsT: { vOEDICH b0y oL ooty e )56"?18 It

Y710% & ()- 31L10% & ()-\|[:vU4l0!l S 198{1}1dn& () -C @i1eYm, w84 N- 1919%n
m& ()- #Lg10%% 4} & () - LglO%;& ()- S$LgL0%& ()- \0 |[[:-410m m +

Example 130

10 'HNMR (DMSO-dg) § 0 92-0 93 (m, 2 H), 1 05-1 07 (m, 2 H), 1 23 (d, J=6 8 Hz,
6 H), 2 06-2 12 (m, 2 H), 2 98-3 02 (m, 1 H), 3 16-3 20 (m, 2 H), 3 28-3 30 (m |
H), 4 49 (t, J=7 6 Hz, 2 H), 5 42 (s, 2 H), 7 21 (t, J= 7 | Hz, 1 H), 7 26-7 30 (m, 2
H), 759 (d, J=8 0 Hz, 1 H), 7 64 (d, J=8 0 Hz, 1 H), 8 25 (d, J=5 2 Hz 1 H), 8 44
(s 1 H),

15 IR (KBr,cm') 2926, 1720 1604 1498, 1471, 1420, 1267, 1126, 746
MS m/e 454 (MH"),
Anal Calcd for Co3HpNsO3Se0 7H,0  C, 5926, H, 6 14, N, 1502

Found  C,5958,H,610,N, 14 63

20 Example 131

0

(:l::\y\NkN’\
b 4D

Cl
'H NMR (CDCl3) §2 03-2 17 (m, 2 H), 3 53 (t, ] = 6 2 Hz, 2 H), 4 45-4 54 (m 4
H), 544 (s,2 H),701 (d,J=5 1 Hz, 1 H), 7 24-7 32 (m, 2 H), 737-7 41 (m 2 H),

25 773-778 (m, 1 H),836(d,J=54Hz 1 H),879(s, | H),



10%m m& ()-z *10%n m& ()- ( 10%n n& ()- ' 10%m m& ()- 3%@L0%m m& () -

m ()- - 8<HUa@lOmm S 10%& ()- 55 10%& ()- eS 109%& ()-

3" 10%m
, 10%

& ()-1<l &10%& ()-10m mlOm nJ  |[: @10m m & 10% & ()- @%0% & ()-z Y MLO%
& ()- ,10% & ()- F S10% & ()- 10% & ()-', df | obU410 & “10%& ()-10 10 10

L910% & () -

F7 10%&'()- @-10% ()-g g5@-10% ;& ()-gf{Z9bua10

PL" Z

10%a& ()-y L°Z 109 ()-y L' Z 10% & ()-yI NfS 109MRhRE ()- _ D3fS 10%& () -

y109& ()- 1|[:bU410 sS)Y 10%&' () -y sS)Y 10%&' () -y sS) ¥ fenruary 4003,
y"slo%& ()- L Z

9, &109%&' () -

10

15

20

25

167

MS m/e 424 (MH")
Example 132

0]

N
e

0O

% }‘J / 2HCI

S
/

To a volume of DMF (10 mL) saturated with excess methanethiol at —78
°C was added sodium hydride (60% suspension in mineral oil, 56 mg, 1 39
mmol) The mixture was warmed to 0 °C and stirred for 30 minutes The mixture
was then added to a solution of Example 131 (394 mg, 0 93 mmol) in DMF (2
mL) and was stirred at 0 °C for 30 minutes The solvent was evaporated under
high vacuum The residue was neutralized with concentrated HCI and the solvent
was evaporated The residue was diluted with CH,Cl; and was washed with
saturated aqueous NaHCO; and H,O, dried over MgSQOy, and evaporated
Purification by flash column chromatography (gradient, straight EtOAc to
EtOAc/MeOH, 10 1) gave 374 mg (93% yield) of Example 132 Example 132
(200 mg, 0 46 mmol) was converted to the HCI salt by treating a solution of
Example 132 in MeOH with excess 4N HCl in dioxane and then by evaporating
the solvent to give 223 mg (96% yield)

'"H NMR (CD;0OD) § 2 14 (s, 3 H), 2 30-2 39 (m, 2 H), 2 70 (t, ] = 6 6 Hz, 2 H)
478 (t,J=74Hz, 2 H), 501 (q, ] =8 7 Hz, 2 H), 6 05 (s, 2 H), 7 62-7 75 (m, 2
H),7 76 (d,J =75 Hz, 1 H), 799-8 04 (m, 2 H), 8 71 (d, J = 6 6 Hz, 1 H), 909 (s
1 H),

IR (KBr, cm ) 3412, 2762, 1760, 1655, 1624, 1519, 1264, 1169, 1119, 834, 752,
MS m/e 436 (MH")



1098 ()-y! $CFGH | 0bU410 t10% & ()- 101010 yl 710%& ()- 3410%& ()-

1: 10%y& ()- y/10%& ()-~ +1;{Z9U410 °,Z 10%& ()- t,Z 109%X& ()- 10% & () -
T10% & ()-!109%& ()- 10% & ()-; Al _|[:bUs10 "fl0% & ()- & -10% & ()- -10%
& ()- YI0% & ()- d,Z 10%& ()- ",Z 10% & ()-_xzY8bU410 @ 10%g& ()--
-10% & ()-- @10% & ()-- (310% & ()-- IL$ 10% & ()--!DL$ 10% ;& ()- $FvU410
@0% X & ()- 3710% X & ()-F10 10 10 '@ 10% & ()- " 0%&'é&@- @
109%&' ()-Fe|[:vU410 F93 10%&' ()- 10% X & ()- 10% X & Pg':e r4apog0o3 &' () -
@109 & ()-y @10% < & ()-yl|[:vU410 % 10% X & ()- F #10% X & ()- F
3"-10% X & ()- 93 109 ()- 93 10%& ()68 93 109$X

$& ()-"-06>?@\ [ NA41010VX VIOVX VI0VX V 10. MIOW/X V& ()- P.ML0O% & ()-
T-10% X & ()- +10% X & ()- F 's10% X Ex@n{ple ¥33/bs~| [ : NA41010 : 10%n m& () -
P: 109&' ()- @10%m m& ()- &109Q Q& ()- 10%m m& ()-  10%n

m& ()-1~|[:NA41010 @10%n m& ()- $-10%n m& ()- #f 10%n m& ()- !z10%n m& () -
10%n m& ()- :10%& ()-Ju|[: NA41010 / 10%n m& @¢)- .310%m n& ()- , GLO%n

m& ()- S)10%m n& ()- S)10%m& ()- ' m m&' ) -uvU410 6=@0% & ()- Z 10%
& ()-F ¢ ¥ UNT NG
\!
$-0 2 HCI
/
5 A mixture of Example 132 (174 mg 0 40 mmol) and sodium periodate (94

mg 0 44 mmol) in H;0 (5 mL) was stirred at 0 °C  To this mixture was added
DMF (2 mL) in order to dissolve the solids and the resulting solution was stirred
at room temperature for 48 hours The reaction mixture was diluted with CH,Cl,,
washed with water, dried over MgSO, and evaporated Purification by flash

10  column chromatography (gradient, straight EtOAc to EtOAc/MeOH, 5 1) gave
145 mg (81% yield) of Example 133 which was converted to the HC] salt by
treating a solution of Example 133 in MeOH with 4N HCl in dioxane and then by

evaporating the solvent

15 'HNMR (CD;0D)$202-2 15 (m,2H) 253 (s,3H),268 (t,J=74Hz 2 H)
443-456(m,4H),543(s,2H),702(d,J=51Hz, 1 H),726-731 (m, 2 H),
735-738 (m, 1 H), 774-777 (m, 1 H),835(d,J=54Hz, 1 H),879 (s, 1 H),
IR (KBr, cm ') 3412, 2854, 1760, 1656, 1624, 1519, 1264, 1169, 1120, 753,
MS m/e 452 (MH"),

20  Anal Caled for CyoHyoF3Ns0O,Se2HCleH;0 C,4429,H,446,N 1291

Found C,4408,H,493, N, 1154



NZ 10%H& ()-F sGL0% & ()-10m mlOm mlOm m 31310%n n& () - R zY8vU410
'@ 109& ()-1 < !1109K& ()- !109%wW& ()- LI109& ()- f!109R&& ()-

|, @O0%: ()-R !""""*"6#U#vU410 9109B& ()-g Y '10% & ()- 10% & ()- 10+10+10+
@ 109%& ()-1 a@ 109% !& ()-1 U#HHH#SSS|[:vU410 10% & ()- @10% & () -
10% & ()- | 10% & ()- | 9 10% & ()- 910% & () - g$$98' $0$98yX7vU410 S010%

& ()- )910% & ()- FF(10% & ()-!+ 10% & ()- #10%& ()- I O%nn&'é%
0R&&&" q' | [:-410 910% & ()- T 6 10% & ()69 W' 6 10%& Q4 Feburpny2808) -
93f10% & ()- 1&10% & ()-''''''''bA410 v 10%6e6& ()- 10%&'() S10%

& ()- ° 10%& ()- 110%& ()-10 10 """ ‘Fyduik38410 | MO0% & ()- | MO0%

& ()- 10% & ()- $ 10% & ()- 10%& ()- 10%& ()- p)))++{**+[:A410

O
Sias,
&
(II)

5 'HNMR (DMSO-dg) 8 1 73-1 92 (m, 2 H), 2 13-2 16 (m 2 H), 2 31-2 33 (m, 2
H) 279-283 (m,2H) 300(s,3H),324(t J=77Hz,2H),449(t,J=74 Hz
2 H), 4 85-492 (m 1 H), 544 (s,2 H), 7 19-7 20 (m,1 H), 7 26-7 27 (m, 1H) 749
(d J=53Hz, 1H),757(d,J=80Hz, 1 H),763(d, J=805Hz, 1 H),825(d,J
=53 Hz,1H),846(s, 1 H),

10 MS m/e 440 (MH")
Anal Calcd for C2,H;sN503S C 6011 H,573,N 1593

Found C,6009,H,576,N, 1589

Example 136
15

'H NMR (DMSO-dg) §2 12-2 18 (m, 5 H), 300 (s, 3 H), 324 (t, J =7 6 Hz 2 H),

451(t,J=76Hz,2H),545-548 (m,3 H),719-728 (m,3 H),759(d,J=80
20 Hz, 1H),764(d,J=81Hz 1H),826(d,J=53Hz 1H),852(s, 1 H),

MS m/e 426 (MH")



,,,10% & ()- S*10% & ()- )@O0%& ()- 9'10%& ()- | L$10%& ()- @ 10%
& () - +HH+++++++uT310 VSS 10%GG& ()- S10%G G& ()- ! K&L0%&' ()-10 10 10 S/ 10%
& ()-f  -y10% & ()-++++(,{,,|[:uT310 f10%G G& ()- '10%G G& ()- 10%G G& ()-
SS 10%03 G& ()- 0SS 109BB& ()- SS 10%GaG& ()-,,#-.-5-B-E-|[:uT310 . 10%G

G ()- 1% 10%OWE& ()- FlI 9% 10%=& ()- YyF'10%G G& ()- ; 109G G& ()-z 109G
G ()-E---.&).t.|[:uT310 3 7@0% G& ()- 610%G G& ()- _ 14l 109G G& () -
210% G& ()-  F110%G G& ()- /F109%6G G& ()-t...... /11 vT394 haboyary(3003

fyl0%&' ()- fyl0%& ()- s10%&' ()-F10G GLOG GLOG G 3 99910%G

G& ()-//1//<0®0|[:vT310 9 ' 10%& ()- Dy"109%& ()-z t910%& ()- t0910%& ()-
910%& ()- F10%& ()- GOMDYO000000t S210 | &410%& ()-& y ml0% & () - &101010-
7109& ()-- F *109& ()--! TP*109%& () - 0(25222#33|[ tS210 ,Y10% & ()-g Y S10%
& ()- F310%& ()- Y f10%& ()- yf: 10%&uole 137 10% & ()-3333334| [ 1S210 Y
010% & ()- t"MLO%ACH& ()- Dc"ML0% & ()- @& 10% & ()- 10% & ()- Y YGLO%

& () - AVAWIX4Y4Andy4} 44vUA10 :10% {& ()- P:10%H#& ()- S10% & ()- L910%

& ()-210 10 10 ~ S2f10% & () - 4444@55| [ : vU410 10% & ()- 10% & ()- 10%
& ()- 10% & ()- 10% & ()- :10%4& ()5 ,p6&6) 6] 6: 6] [:vUAL0 (910% & ()-

P(910%&' ()- L' 10% & ()- S%0% & () - %)&*Ac)q NLO% & () - : 666666667vU410
10% & ()- F10% & ()- 110% & ()- 10 () 7' 10% & () -
7777777zY8VU410 v :10% & ()-  : 10% h&é

5 Example 137 was prepared from Example 136 according to the same

procedure described for Example 17

'H NMR (DMSO-dg) 82 12-2 16 (m, 2 H), 3 00 (s, 3 H), 324 (t, J =7 6 Hz 2 H),

449, J=76Hz,2H),541(s,2H),708(d J=7T0Hz, 1 H),717-720(m 1
10 H),725-729(m, 1 H),758(d,J=80Hz 1H),763(d,J=80Hz, 1 H) 817

(d,J=52Hz 1 H),839(s, 1 H),

MS m/e 386 (MH")

Example 138
15
O

\>/\N N"N-ClI

,,35

'H NMR (CDCl3) 82 16-2 22 (m, 2 H), 2 91 (s, 3 H), 3 09 (1, J= 7 3 Hz, 2 H),

388(t,J=59Hz,2H),426(,J=60Hz 2H),451(t,J=76Hz 2H), 544,
20 2H),720(d,J=53Hz 1 H),728-734 (m,2H),737-739 (m, | H),778-7 80

(m, 1 H),836(d,J=5 1Hz 1 H),878(s, | H),

MS m/e 448 (MH")



P:10%& ()- ,yl0% & ()- M0% & ()--!10% 4 & ()-7N888*999|[9vU410

/109 ()- 3.910% & ()- ,10% & ()- +10% & ()- @-10% & ()- S$yl0%

& ()-1999999999vU410 :10%K K& ()-& P:10% & ()-& S10% G& () - GLOY%G

G ()-10 10 10 /10% & () - 9::g:z;;;|[:vU410 y$310%G G& ()- 9! T 10% G& () -

11096 G& ()- F 109%6 G& ()-  Z10%6 G& ()- ": 1095 G& ()-&;::;*<y<|[: VU410
3 S810%G G&' () - @910%6 G& ()- 310%G G ()- 21096 G& % 9': 1096 G& () -
PO' : 1098 () -y<<<<<<===vyT310 ~10% & ()-!f 109 P & ()- P#Fomteuan-200310%

& ()-Y10G GLOG GLOG G 9y 10%G G& ()-======>|!{1vT310 nmlo% & ()- <

“110%& ()- " 110%9& ()- 401 109%T& ()- | 10%3P& (3) , 310%

& ()->QR?@SAMA| [ vT310 f 110% & ()- - Foomale) 10% & ()- & 10% & () -

$10% & ()- 9L10% & () - ~AbAl AgA{ A| A} A~Adyl Ri11 Ylo% & ()-10' 10' 10’
F410% & ()-m 3" F410%&' () - m FF4109%&' ()-m ! F410%y& ()- mAAAB] BBB|[: _R11 10%
& ()-' IL10% & ()- syl0% & ()- L10% & ()- s 1/&@ & ()- F10%

& ()- BCUCC=DDS$E|[: R11 10%&() %/& 10% & ()- 9F10% & () -
310% & ()- sy10% & ()- $EqEEE4FFF| [ : TN )-10% & ()- ' 10%

& ()- $10% & ()- SHI0% & ()- I10%&() T31 S9109D&' () -
S, 10 Z& ()-!U&L0%&' ()-10 10 10 /10% \, % & ()-yGGGGHEHH| [ : uT31
z10%Z Z& ()- ~MO% Z& ()- 310% Z& ()- 1U 76& ()- S910% & ()- )

)

S910% p& ()-HHI 11 1#1[[:uT31  9%: 109%& (- 9*:10% & ()-

PO*: 10%Rp& ()- ' 109 Z& ()- @109% Z& ()-g ! 1092 Z& ()-#1 & KI111111vUsl
9 109 7& ()- y mo% Z& () 1oz 21oz 7107 z 991097 Z& ()- 810% z& ()-
61092 Z& () -1 XJIIKK]| [ 1 ey Bigbeedad 01 ulad - 10%
7& ()- 1092 Z& ()-z 10% -KK LCL%;%& BpE b keedaibpy Y 10w

7& ()- & 10% & ()proce&uneodns&xt(e)ifoxfamlezxza() = 10%2 z& () $L%_&L,
LFLOL] L' LbA410Z Z fL10% ()- $ fL10Y%G G& ()- >fL10% & ()- S@O0%G
& ()- L10%G G& ()-2Z10Z z10Z Z LLLMLMW [: A410Z Z 1109 G& ()-g mlOY%G

G ()- 1096 G& ()'H NMREDCEK) § 2-18-2041@3 t@;&z@)l(s I810%E9 (t, J =7 3 Hz 2 H),
G& () - MMVNNNN] [ : A4102 Z fy&m 10922& () - yg
373(t,J=59Hz,2H),408(t,J=60Hz, 2H),451 (t,]=76Hz 2 H),5 44 (s
10 2H),707(d,J=53Hz, 1 H) 726-733(m,2H) 733-738(m 1 H),777-779
(m 1H),836(d J=51Hz, 1 H),879 (s 1 H),
MS m/e 455 (MH™),
Anal Calcd for C20H,,Ng0;S¢0 5 H,O C,5183,H,500,N,24 17
Found C,5185,H,482, N, 2397
15

Example 140

>A~JL 4

\@

20  'HNMR (DMSO-dg) & 0 89-0 92 (m, 1 H), 1 06-1 08 (m, 1 H), 1 65-1 72 (m, 2
H), 2 96-2 99 (m, 1 H), 4 35-4 50 (m, 3 H), 540 (s, 2 H), 7 17-7 20 (m, 1 H),
724-729(m,2H),759(d,J=82Hz, 2H),825(d,J=51Hz | H),841 s, 1
H),

MS m/e 380 (MH")



109K K& ()- y)m 10%29G& ()- y)m 10%*& ()- ' 10%G G& ()- S&10%G
G&' () - NXN{ N~NN OO0 O [ NA41010G Gl0G GI0G G 3 : 10%G G& ()- F S810%G G& () -
610%G G& ()- 3 S5Y 10%G G& ()- 310%G G& ()- O'0O g 000] Z9NA41010 G
10%.& ()-!Vs109%&' ()- & 10%&' ()- 109 ()- &LO0%&' () -
S10%&' () - 400000Pi P| [ : NA41010  1109& ()- y109%& ()- | t109%& ()- 109&' () -
d 10%& ()- ¢ 10%& ()-i PPPI QTQF Qv [ 9NA41010! {6 Y. z10% j -m 09K K
& ()-m 9 +10%&' ()- Wy&I0%& ()-g $ 10%&' ()- f#10%& ()%r%%'éﬂqg RqP/
1095 G& ()- 104G G& ()- 41096 G& ()- Z10%G G& ()- 1066 1066
1066! 0Y. z10%466& ()-m (RXRRR S@CS|[: qP/ @ 0% G&' ()- 10%G G& ()- 10%G
G () -

172

Example 141

oy Ko
\ /

n

'H NMR (DMSO-de) 5 1 67-1 77 (m 4 H), 4 37-4 42 (m 3 H), 449-4 51 (m 1
H),492(q,J=92Hz,2H),550(s,2H),718(t,J=76Hz, 1 H),726(,]=
77 1H),744(d,J=43,1H),757-761 (m, 2 H), 8 30-8 33 (bs, 1 H), 8 49-8 51
(bs, 1 H),

MS m/e 422 (MH")

10

Example 142

15 'HNMR (DMSO-dg) 5 1 03-1 04 (m, 2 H), 1 14-1 16 (m, 2 H), 2 06-2 08 (m, 2
H),311-3 18 (m, 1 H), 4 52-4 55 (m, 4 H), 5 70 (s, 2 H), 7 34-7 39 (m, 1 H),
743-747(m, 1 H),763(d,J=81Hz 1H),784(d,J=64Hz,2H),863(d,J=
64Hz 1 H),892(s, 1 H),

MS m/e 416 (MH")



.10% "& ()- 6 10%& ()- 910%G G& ()- CSNSCShSSTrT|[: qP/ L &1096G G& () -
3,109 G& ()- 3(f10%G G& ()-y #fy 10%WW& ()-2z6 nfy 10%G G& ()-z y@O%G
G& ()-rTU U' UUSUQUDUNUIVUA  510% & ()- @LO%G G& ()- MLO%G G& ()- 10G GLOG
GLOG 6 3 &3310%G G& ()- 10109%G G& ()-yNU U UUU?VIV|[:vU4  Z109%6G G& () -
8&Z10%G G& ()- 10%G G& ()- 10%G G& ()-6 10%&' ()- 10%G

G& ()- IVWWAW WA [ vU4 ~ y&I0%G G& ()- $109%G G& ()- ! 109G G& ()-g 109G
G& ()-6 10%G G& ()- 10%G G& ()- VWWWAWA XuXzY8, 410G G 3 3704Febi@éry 2003

, S10%GGE ()-2z-!, S10% ()-z , S10% & ()-z!, SI0% ()-z ) 10%G

G& () - UXVXWXXXXX. YACA10G G 3 & 10%m M () 1, &Y10%n m& ()-  310%n me& () -
310%n n&' ()- nlO%n m& ()-10G GLOG G YYYOZ' 777|[: C410G G S10%n n&' ()- 10%n
m& ()- 310%m n& ()- 10%m n& ()-g 10%n n@&ﬁ%‘ 30%n g’ () - ZZZzZ[ h[ { Z9CA10G
G Y+10%m n& ()- ) 10%m n& ()-  10%T edt3 10% & ()-1's 10%p& () -
Sy10%m m& ()-h[[[ \b\\\|[:C410G G 610%m n& ()- 4t10%m n& ()- L3- 10%n
m& ()- 1710%m m& ()- .10%m m& ()- ,Z10%m m& ()-\\\\\] ]]]vU40G

| S109%& ()- S, 10%Z & ()- &GLOYZ z& ) 2100 Z& ()-10m mlOm mLOm m
7GLO%n m& ()-1+]10]1pl 117 [: vU40G - -&ﬂ 78 ( Z 1092 Z& ()-
109 Z& ()- S109% ()- S10%Z Z& () u4 3 (5100/a\ 28& () -
>(S109ZZ& ()- L' 109% Z& ()- @40%Z Z& ( )-f 10%&

Z& ()-"_r | obU40G  Ml0% & () - 1oz z elocyz 7& ()-z S5 10%
7& ()- 3MLO%Z Z& ()- 1MLO%Z Z& ()- q |[: bU40G 10% & ()- D@ Y
100 ()- @Y 10%r1& ()- 4@Y 10% & () @95%& ()- 9310%

& ()-q aa<bbb(c)c|[:-410 10%& ()-z Y+ 10% & ()- ) 10% & ()- 9%10%

& ()- @y#lO%&é)é r\? 0% & ( Jercte LcTchdch410 ME& 10% V& ()- V& 10%
& ()- 3| P& 10%&N R@M%(‘&dé)) 1 8409}/ gy, § Ho4 30-4dSf(Be D |1 (pd 09 0

SI STO%E' ()-f 91Q% ' % 6
P& 10%&’ § 3 i ddd%i%d%ﬁ)’:( %Zﬁﬁ%g%&@@)ﬁ(g‘s§ il y?‘)d &, QPQ:LB%) #2824
PS) 910% & ()- Hz, 1 H), 780 (d,J=80, L H) 805(d,J=62Hz 1 H),8 74 (d, J =63 Hz. 1 H)
904 (s, 1 H),
MS m/e 458 (MH")

10
Example 144

S
\ <\;/ d

CF,y

15 'HNMR (DMSO-dg) 5 1 85-192 (m, 6 H),2 18 (t, J =8 1 Hz, 2 H), 2 36-2 41 (m,
2H),234(,J =73Hz,2H),388(t,J=73Hz 2H),443(t,J=76 Hz, 2 H),
546(s,2H),719(t,J=70Hz, 1 H),727(t J=70Hz, 1 H),738(d,J=55
Hz, 1 H),758(d,J=80Hz 1 H),764(d,J=79Hz, 1 H),826(d,J=52Hz, 1
H), 846 (s, 1 H),

20  MSm/e 501 (MH")



, &10% & ()- !'s10% & ()-fd+eNeCePeQefef fvU410 10 & ()- &10%W & () -
0910% & ()-10 10 10 8m10% & ()- s610% & ()- fffffff|[<vU410 G 109 ()-
EG 108 & ()- PG 10%& ()- F10%B & ()- F10% & () -

"F10%8 & ()-ff-gggggg|[:vU410 (F10%& ()-g Yy& 109 & ()- $10% & () -
f#z108 & ()- !'10% & () - G 10%.& ()-gghhhh h|[:vU410 $ OMLO% & () -
OMLO% & ()- POMLOY%p& ()- YY. 108 & ()- ,10%B & ()- (F109% & ()-g h#h$h%h&h;
h<i > iuT310 3 @O%E & ()- T@10%E &'() T 10% E &'@ﬂﬁebruaryZOOB
10%~& ()-101010 D OMLO%& ()- i/j2j>BKiQ |[:uT310 0G 10%& () - "G
10% & ()-° KG 109 ()- Yyl1l0%E & ()- 310%E & ()- 3 @0%

& ()-9 QY kll mmmnoni[ NA410 10nE nl1OnE nlOnE n t, 610%E n& ()- f& 10% E
& () - 174

Example 145

)
N A
A
L=
N \ /

/

)
£ F
5 Example 145 was prepared according to the general coupling procedure

described in Scheme I-C with 4-bromo-1,1,2-trifluoro-1-butene which gave an

elimination product

'H NMR (DMSO-dg) § 0 96-0 99 (m, 2 H), 1 14-1 16 (m, 2 H), 3 15-3 17 (m 1
10 H),553(s,2H),572(d,J=116Hz, 1 H),581(d,J=174 Hz, 1 H), 6 77-6 86

(m, 1 H), 734-742(m, 2 H), 754 (d,J=79Hz, 1 H), 769 (d,J=79 Hz, | H),

785(d,J=64Hz, 1 H),864(d,J=61Hz, 1H),890(s,1H),

MS m/e 394 (MH")

15 Example 146

fais

'H NMR (DMSO-dg) 5 0 64-0 66 (m, 2 H), 0 97-0 98 (m, 2 H), 2 77-2 78 (m, | H),

20 540(s,2H),559(s,2H),677-681 (m,2H),694(t,J=89Hz 2H),715(,J
=52 Hz, 1 H), 721-7 23 (m, 2 H), 7 40-7 42 (m, | H), 7 68-7 70 (m, 1H ), 8 20 (d
J=52Hz, | H), 831 (s, | H),MS m/e 413 (MH")



W 10%ZQ8 ()- G 10% & ()-° 0G 10% & ()-  onmmmmm n| [: NA410 10 109%&' () -
Y 310%& ()- 10%& ()- Y 109%& ()- S410%& ()- mlO%& ()- nnn n"n%gn| [: NA410
10 #109%&' ()- ?°910%& ()- 9109%& ()- z910%x& ()- $ 910%& ()- P910%
& ()-gnnnoj 00o| [ : NA410 10  .910%& ()- ,10%& ()- *10%& ()- ' 109%& ()-
@- 10%&' ()- $10%&' () - oQppppppppvU410 Y 109%& ()- fFLO0%& ()-
Z10%! ()-101010 F1s10%! ()-z /10% ()-ppppaMig| [ : vU410 1098 ()- |
10% ()- “109%& ()- D :10% ()-f 7 :109%& ()-f P : 10%& ¢4 FeReqary 29 f3[:vu410
f3+109& ()- (109%& ()-z y&f 10%& ()- $10%&' ()- S, #109%& ()-

175

'H NMR (DMSO-d¢) &
(m, 4 H), 7 17-7 25 (m.

Example 147

N

0
SN
|/ N\>/\ | "N R
o e
N
F

4 74-4 79 (m, 2 H), 5 49 (s, 2 H), 5 60 (s, 2 H), 6 96-7 04
2H),736(d,J=52Hz, 1 H),748(d,J =73 Hz, 1 H),

765(d J=67Hz, 1 H),828(d,J=55Hz1H),836(s,1H),

MS m/e 456 (MH")

10

Example 148

'H NMR (DMSO-dg) & 0 53-0 56 (m, 2 H), 0 92-0 96 (m, 2 H), 2 66-2 69 (m, 1

15

H),541(s,2H),571 (s,2H),683(d,J=82Hz,2H),706(d,J=52Hz | H),

723-7 25 (m, 2 H), 7 40-742 (m, 3 H),772-7 74 (m, 1 H),8 18 (d,J=51Hz, 1

H), 830 (s, 1 H),
MS m/e 464 (MH")



, 109&' ()-s!s2s7s9ssss|[:-410 3: 10%k ()- f81l0% ()- /10%AuA& ()-t
“/10% i & ()-t 0/ 109%& ()-t ,109%& ()-sssss4tlttbA410 | 109%& ()- | 410%& ()-
Y @0% ()- '310%& ()- mlO% ()-1010tt4uAuRuUuau|[: A410 109%& ()- S10%&' () -
| F4109%&' ()- | 109&' ()- | F10%& ()- 10%& ()-auruzu}uu vUv|[:A410

YFL09&' ()- fs' 10%& ()- F %0% ()- OlO0%& ()- ~10%s& ()- 910% ()-
Uvv#wuwwwww] obU410 & ml0% & ()-101010 y210%& () - 0103%":%)- f,/ @109 ()-
*109%&' ()-zwwwx xX|[:bU410 y 109 ()- "y 109%& ()- y 10Y&TEPIUgry g& () -
Y 10% & ()- fF10% & ()-x] xxyMybyy{Z9bU410 f 10% & ()- 10% & ()-! mO%& ()-g
yl0% & ()- 10% & ()- 10% & ()- yyyyyyy|[:bWwi0 vy @( 10%& ()-F 0@ ( 10%
& ()-F @( 10%g& ()-F &10% & ()- 3%0% & ()- "910% & ()-yy; zzzzzzzvU410
F10% & ()- ml0% & ()-10 10 10 s310% & ()- 1S10% & ()- ' @(

10%' ()-Fzzzzzzz|[:vU410 " 10% & ()- 9 109%& () - 9 10% & ()- 9 10% & () -
' 9 176

Example 149

5 'HNMR (DMSO-ds) & 4 68-4 70 (m, 2 H), 549 (s,2 H), 574 (s,2 H), 704 (d J
=8 1 Hz 2H),722-723 (m 2H), 731 (d, J=53 Hz, 1 H), 740-7 50 (m [H),
751(d J=82Hz 2H),764-770(m 1H),825(d,J= 52Hz | H),838¢(s,1
H),

MS m/e 464 (MH")
10
Example 150

oy

7\
o) N=

/S\\

15 'HNMR (DMSO-dg) 6 0 76-0 77 (m, 2 H), 1 05-1 07 (m, 2 H), 2 92-2 96 (m, 1
H), 356 (s, 3 H), 556 (s, 2 H), 581 (s, 2 H), 7 14 (d, J =8 3 Hz, 2 H), 726-7 28
(m, 2 H), 747-749 (m, 1 H), 7 68-7 71 (m, 2 H), 777 (d, ] = 8 4 Hz, 2 H), 8 58
(d,J=64Hz 1 H),872,1H),
MS m/e 474 (MH")



10% & ()- 10% & ()-z{I{of{| ||[:vU410 !10% & ()- ZY 10% & ()- Y 10%& ()-
,10% & ()- Y Z10% & ()- | 10% & ()- |*|5|8];|v|yl|[:vU4l0 @10% & ()- F
110% & ()- @10% & ()- 0% 109%& ()-T { % 10%00& ()-T % 109%&' ()-Ty|}}}}}}
6vU410 &10%& ()- | MLO%& ()- F109%& ()- nil0%& ()-10 10 10 1810%

& ()-16BMOT a| [:vU410 S$109%&' ()- Ol *10%& ()- | 109%& ()- | 10%QQ8 () -

41 109 ()- F10%&' ()-aE*|[:vU410 .S10%& ()- f+109& ()- _9*10%& ()-
(910%&' ()- 's10%& ()- F % 109%& ()-*z#vU410 f,10% E & (04 Fetmiagy2603

& ()-101010 kS3S109%&' ()-y ,2@0% ()- O0S10%& ()-# 28=N/[:vU410 f10% E
& ()- &Z1I0%E & ()- 9Ss10%A& ()-- ~ 939709%& ()-- 9Ss10% E

Example 151

(o]
s
s

5 'HNMR (DMSO-dg) 6 3 20 (s, 3 H), 4 95-5 02 (m, 2 H), 5 66 (s, 2 H), 5 84 (s, 2
H), 556 (s,2 H), 581 (s,2H),726-729 (m,2 H),734(d,J=83 Hz,2 H), 7 51-
753 (m, 1 H), 764-766(m,1 H),785(d,J=84Hz 2H),799(d,J=63Hz, I
H), 871 (d,J=64Hz 1 H),893 (s, | H),
MS m/e 516 (MH")
10
Example 152

N, 0
©:N\)/\NJ<N’A
o) \_/
Vs
Fac’ o

15 'HNMR (DMSO-dg) 5 0 78-0 81 (m, 2 H), 1 05-1 09 (m, 2 H), 2 95-2 98 (m, 1
H), 5 60 (s, 2 H), 595 (s, 2 H), 730 (dd, T =3 0,6 1 Hz, 2 H), 7 39 (d, J = 8 6 Hz,
2 H),748-751 (m,2H),771(dd,J=30,61Hz,2H),773(d,J =64 Hz, | H),
804 (d,J=86Hz | H),860(d,J=64Hz, 1 H), 882(s, 1 H),
MS m/e 528 (MH")



& ()-- i9Ss10%& ()--'u|[:vU4l0 SYAOWE M& ()-f F #10%E & ()- F Y 10%E

& ()- Y 10%E & ()- 10%E & ()- 3 S&IO%E & ()-!+<{Z9,410 E | 910%E
& ()- 3 S810%E & ()- ,L-10% & ()- c,L-10%E ] & ()-! W@ L- 10%QuQu& () -
& ,10% E & ()-bA410 E L 10%&' ()- “109& ()-  :10% ()- FL10%&' ()-

mOo%& ()-10 E 10
04 February 2003
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Example 153

N

N N/ \
"

5 'HNMR (DMSO-ds) 8 0 68-0 71 (m, 2 H), 0 96-1 00 (m, 2 H), 2 79-2 82 (m 1
H),549(s 2H),569(s 2H),702(d,J =79 Hz, 1 H),7 16-721 (m,4 H) 7 43-
745(m, 1 H),759-765(m,2H),821(d,J=50Hz, 1 H),824(d,J=39Hz 1
H) 835(s, 1 H),

10 Example 154

Y\N)L A
%)=o

'"H NMR (CD;0D) & 1 16-1 20 (m, 2 H), 1 21-1 27 (m, 2 H), 2 44-2 48 (m, 1 H),
15  251-256 (m, 1 H),3 18-3 22 (m, 1 H), 3 32-3 34 (m, 1 H), 3 74-3 78 (m, 1 H),

473-4 78 (m, 1 H), 4 81-4 89 (m, 2 H), 6 01 (d, 2 H), 7 63-7 67 (m, 1 H), 7 68-

772 (m, 1 H), 7 79 (d, J=8 2 Hz, 1 H), 7 94 (d, J=6 4 Hz, 1 H), 8 02 (d, J=8 3 Hz,

1 H), 8 61 (d, J=6 4 Hz, 1 H), 8 96 (s, 1 H),

MS m/e 419 (MH")



E :NZ kz|[:A410 E 4 s10%&' ()-, s10%& ()-, 0 s10%j& ()-, 10%& ()-
t109& ()- L 10%& ()-z};x|[:A410 E Y1109%& ()- y/g 10%& ()- -, 109%& ()-
*109& ()- y)MOY ()- '10%& ()-"& U410 YGLO%R & ()- !Y10% & ()-101010
AGILO%R' ()-f 4GLO%&' ()-f 2109%& ()-&2=COU|[:vU410 ysl1l0%R & ()-

0@0% ()- 1@0%R & ()- @O0%l& ()- @O ()- ¥d0%R & ()-K [:vU410 &109%R
& ()- Y110% & ()-z f 10% & ()- Y '109%R & ()- Y 10% &'(?:- F Z 109

& ()-j|[:vua1o 410% & ()- 3@0wR & ?&améﬁé@ & ()- Qf Febusspy 2608) - )
109638 () - , F(10%R & ()-#/6vU410 @0%.& ()- k 3& ()- 31098k

3& ()-102 102 102 7 10% & ()- ,L6 109 & ()-6CN |[:vU410 Ds 10%Bk

3& ()-mfs 10%P& ()-m 3@0% & ()-y ml0%Bk 3& ()-

N\>/\N)LN/4
©:N N@

O

o~

5 'HNMR (CDCl3) 8 1 00-1 03 (m 2 H), 1 08-1 12 (m, 2 H), | 68-1 74 (m, 2 H),
184-190 (m, 2 H),206(s,3H) 347-351 (m,2H),409(t J=63 Hz, 2 H), 446
(t, J=7 5Hz, 2 H), 542 (s, 2 H), 6 99-7 01 (m, 1 H), 7 20-7 27 (m, 2 H), 7 33-7 37
(m,2H),776(d J=76Hz 1 H) 8 06-8 07 (m, 1 H)

MS m/e 420 (MH")
10
Example 156
X
N
Gha's e
N =
Ny 4
OH
15 Example 156 was prepared from Example 155 according to the same

procedure described for Example 73

'"H NMR (CD30D) & 1 01-1 04 (m, 2 H), 1 13-1 68 (m, 2 H), 1 63-1 68 (m, 2 H),
194-2 01 (m, 2 H), 2 68 (s, 3 H), 3 01-3 04 (m, 1 H), 3 60 (t, J=6 2 Hz, 2 H), 4 69
20 (1, J=79Hz 2H),573(s,2H),719-722 (m, 1 H), 7 63-769 (m, 3 H), 7 74-7 76
(m, 1 H), 7 98 (d, J=7 6 Hz, 1 H), 8 03-8 04 (m, 1 H),
MS m/e 478 (MH"),
Anal Caled for Cy HysNsO,eCH,03S0 75 H,0  C, 5421, H, 585, N, 14 22
Found C, 5425, H,590,N, 1438



PALOY% ()- @O0%K 3& ()- &*zY8vU410 ( 93(109% ()-- 93(109BKk 3& ()--
n93(109& ()-- &L09YBK 3& ()-- f9409Bk 3& ()--!\s 10%:|: & ()- mEVzI ~P/ 1
109& ()- 10__ 10__ 10 _!?:L0 10% & ()- !~LO 10% & ()- yLO 109% & ()-
KLO 109 ()- 3g|[:~P/ 1 S109%& ()- | 109 ()- 109%& ()- Ps910%& ()-
+59109& ()- 109& ()-o|[:~P/1 ' 109& ()- 9AOU& ()- S $109& ()- "109%& ()-

L! @0%&' ()- S10%& ()-)6;|[:~P/1  7gl0% g)- ~5 f/s10%+& ()- f/s309%& ()-
jf/s10%& ()- S@ 109%& %)- | 5)310%&' ()9)20/6(3? 3 310%SE ({%F%?EJ%VE@&A) E 0
& ()- 3 SIO%E & ()- Y10%E & ()- Example 157

S

N:\\ /’\/\

5 'HNMR (CDCl3) 3 098-1 01 (m 2 H) 107-110 (m, 2 H), 1 65-1 71 (m, 2 H),
1 84-190 (m, 2 H), 2 86-2 90 (m, | H), 3 47-3 51 (m, 2 H), 443 (t,J=76 Hz 2
H), 4 47 (s,2 H), 537 (s,2 H), 6 97-6 99 (m, | H), 7 18-7 33 (m, 9 H), 7 72-7 74
(m, 1 H), 8 03-8 06 (m, 1 H),

MS m/e 468 (MH")
10
Example 158
X
N
Seaoe
N —
Ny
/N\
15 To a suspension of Example 156 (52 mg, 0 14 mmol) and sodium hydride

(6 6 mg, 0 16 mmol) in DMF (2 mL) was added N,N-dimethylcarbamoyl chloride
(16 2 mg, 0 15 mmol) at 0 °C The resulting mixture was stirred at room
temperature for 12 hours The mixture was diluted with EtOAc and washed with
water The organic extracts were dried with MgSO,4 and evaporated The residue

20  was purified by flash chromatography (gradient, CH,Cl,/MeOH, 40 1 to 20 1) to
give 35 mg (56% yield) of Example 158 as a off-white solid



101010 f9910% ()- CQuce|[:vU4l [110%E & ()- ZI0%E & ()- 9109% ()-

~ 910 X& ()- 9910% 1 & ()- f 10%E & ()-S|[:vUsl F '10%E & ()- F
VWMO%E & ()- "$-10%E & ()- F "z10%E & ()- F 9'10%E & ()- Y | SI0O%E
& ()- $ 4 HM[:vWl “Cy/10%E ()- “y/10%E & ()- 0 y/10%& ()- @ 10%
E &()- @10%
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'H NMR (CDCl3) 51 00-1 03 (m 2H) 108-112(m 2H) 168-174 (m. 2 H)
184-190 (m,2 H),284 (s 3 H),290-293 (m,4 H) 409(t,J=63 Hz, 2 H) 4 46
(t,J=75Hz,2 H),542(s,2H),699-701 (m, ! H), 720 727 (m, 2 H), 7 33-7 37
(m 2H) 776(d J=7 6 Hz, | H), 8 06-8 07 (m, 1 H),

5 MS m/e 449 (MH")

Example 159
7
N
©: \V\NkN’kF

N
Ny

HO
10

Example 159 was prepared via synthesis of the acetate intermediate
according to the same procedure described for Example 72 followed immediately
by deprotection of the alcohol according to the same procedure described for
Example 73

15
'H NMR (dg-DMSO0) & 1 44-1 54 (m, 2 H), 1 77-1 86 (m, 2 H), 341 (t, J=6 3 Hz
2H),446(t,J=72Hz, 2H),553(s,2H),721(dd,}=53 80Hz | H),7 28-
740 (m,2H),759(d,J=78Hz, 1H),776(d,J=78Hz,2H),784(t,J=576
Hz, 1 H),810(d,J=4 8 Hz, 1 H),

20 IR (KBr,cm ') 3275, 2941, 1751, 1623, 1606, 1466, 2503, 1031, 772, 746,
MS m/e 388 (MH"),
Anal Calcd for Cy9H;9F2NsO; o 0 25 H,O C,5823,H,502,N,17 87

Found C,5842,H,479,N, 1764



E & ()- F,)10%E & ()-MP vU41 1410%& ()- !'110% & ()-10 E 10 E 10 E
T 10%E & ()- 8f10%E & ()- “y/10%& ()- X n}\;vu4al " L10%F& () -
T10% & ()- yl GLO% & ()-! yl GLO%&' ()- yl GLOY& ()- F 10% & ()-8\|[:vUu4l

S) T10% & () -

Y S& 10% & ()-  $YL0% & ()- , @10% & ()- 7 L10%& ()-

& ()- 9iz{|}|obWsl Z10%& ()-10 10 10 | /410% & ()- 3.Y10% & ()- |

& ()- , +10% & ()-|[:bual sY 10%& ()- # 4¥?

10

15

20
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Example 160

Ssae

( Nf\ /l>
=N CHySO4H

'H NMR (CD;0D) & 1 02-1 05 (m, 2 H), 1 11-1 17 (m, 2 H), 2 32-2 38 (m, 2 H)

268(s,3H),271(t,J=72Hz, 2H),301-305(m, | H),579 (s, 2 H),720-722

(m, 1 H), 7 64-7 76 (m, 4 H), 7 99-8 05 (m, 2 H),

MS m/e 373 (MH"),

Anal Calcd for CigH sNgOel 0 H,Oel1 0 CH4SO3 C 5431 H,539,N 1727
Found C,5458,H,537,N,1737

Example 161

o
Oy~
N = F
Ny /

K\N CH3SO5H

'H NMR (CD;0D) 82 37-240 (m, 2 H), 268 (s, 3 H),2 73 (t, ] =7 3 Hz, 2 H)
482(t,J=76Hz 2H),580(s,2H),726-728 (m, 1 H), 762 (t,J =58 0Hz, 1
H), 765-7 79 (m, 4 H),800(d, J=83 Hz, 1 H),817(dd,J=13,53 Hz 1 H)
IR (KBr, cm ') 3449, 3064, 2953, 1758, 1466, 1410, 1230, 1156, 1048, 771, 551,
MS m/e 383 (MH"),
Anal Calcd for CoH;¢F2N¢Oe0 5 H,0e1 0 CH3SO;H
C,4928,H,434,N, 1724
Found  C,4936,H,442,N, 16 95

|
L10%
, 10%
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109& ()-3CU [:bU4l *| 10%-& ()- *| 109%L[& ()- ' 109 ()- |L$L109%& ()-
"S100&' ()-  mlO%& ()-1j|[:busl 9109& ()- 8' 109& ()- 6Z109%& ()-

4109 ()- Z *I 10%&' ()- & *I 10%&' ()-UgvUil | nl0%&' ()- | &LO%& ()

| 109& ()- YFL09%& ()-101010 S;109%& ()-g|[:vU4l 0%3@&'%3- | 109 (

109& ()- 9, 109& ()- 9 109& ()- | -109%& ()-B|[:vU4l  s* Qmarym@@/&'()-
&10% & ()- &10%& ()- fOdO%& ()- S10%& ()- |[:vU4l w 90 10%$4$& ()- 090
109& ()- 090 109& ()- 90 109& ()- -109& ()- f-109%& ()- 1vU4l ,310% & ()-
LF10% & ()- Y10% & ()-101010 y; 109& ()- 1€B109%& ()-1=2C[|[:vU4l  10%

& ()- ~10% & ()- 0f10% & ()- f10%A*A& ()- ~10% & ()- f10% & ()-5|[: vUsl
)y10% & ()- 010% & ()- (z10% & ()- ! OE@ample(ls2 @ 10% & ()- ~10%

& ()-E~<=>?{ZM@B1 10 10 10 ks6@10% & ()- !ts6@ 10%& ()- 4MLO% & () -
9310% & ()- 11-10% & ()- ?PT dqv|[:M&B1 10 " @10%& ()-1 0@10% & ()-1 @

5 'HNMR (CD;OD)8 135(t, J =75 Hz, 3 H), 2 50-2 57 (m, 2 H), 3 15(q,3=75
Hz,2 H),335(t,J=72Hz 2H),486(t,J=72Hz 2H),577 (s,2 H), 7 24-
727(m 1H),759-768(m,3H),762(,J=580Hz, 1 H),771(d,J=83Hz |
H) 778 (d,J=78Hz, 1 H),798(d J=81Hz 1H),816(d,J=52Hz | H),
MS m/e 450 (MH")

10

Example 163

15 'HNMR (DMSO-dg, 65 °C) 62 81-234 (m, 2 H), 299 (s, 3 H), 328 (t, J=77
Hz,2 H), 4 57 (t, ] =74 Hz, 2 H), 5 50 (s, 2 H), 7 14-7 19 (m, 2 H), 7 25-7 27 (m,
1H),741(d,J=80Hz, 1 H),753(d, J=79Hz 1 H),763(d J=81Hz 1 H),
7 80-7 84 (m, 1 H), 791 (d, J=7 6 Hz, 1 H), 7 98-8 02 (m, 1 H), 8 09 (d, J=5 0 Hz,
| H), 8 25-827 (m, 1 H),

20  MS m/e 507 (MH")
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@o% X & ()- ,10% ()- j,109& ()-q|[:rQ01 x& 10%m& ()- (10% X & ()-
y&10% X & ()-s #F10% X & ()- F'sl0%X & ()- mo%X & ()-Z|[: -01ox
| 9410% X & ()- Y @:10%X & ()- 6- 10%X O&() S Y5$10%X & ()-

9310% X & ()- u& 10%& ()-'2tbAl NA&Q ()- 109R& () - ns
Cg CF,
5 Example 164 was prepared via synthesis of the acetate intermediate

according to the same procedure described for Example 72 followed immediately
by deprotection of the alcohol according to the same procedure described for

Example 73

10 'HNMR (CDCl3) 8 1 60-1 65 (m, 2 H), 1 73-1 80 (m, 2 H), 3 64-3 70 (m, 2 H),
4 33 (t, J=8 0 Hz, 2 H), 4 53-4 60 (m, 2 H), 5 44 (s, 2 H), 724-7 37 (m, 3 H), 7 60
(d, J=53Hz, 1 H),777-7 81 (m, 1 H), 8 35-8 38 (m, 2 H),
MS m/e 420 (MH")

15 Example 165

S

©:§>/\ N/lkw/‘4

Y,

CN

A mixture of Example 26 (100 mg, 0 27 mmol) and 2,4-bis(4-

20  methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulfide (Lawesson’s reagent,
130 mg, 0 32 mmol) in a mixture of toluene and dioxane (9 1 ratio, 10 mL) was
heated in a sealed tube at 130 °C for 15 hours The solvents were removed in
vacuo and the residue was suspended in H;O and extracted with CH,Cl; The
organic phase was washed with brine, dried over MgSO4 and evaporated The

25  residue was purified by preparative TLC (5% MeOH in CH;Cl,), followed by
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“&109D& () - #1092 & ()-!, @10%1& ()- 6@ 10% & ()- ;. @3&ebreary RDGBC01

1 reed ()| IR e SERATER ORI R RS O

1092 & ()- i4 40 ()- le%? & ()- (.H]|[9+0 10!, 9 1098 ()- S, 9- 10%2
& ()-C 3 L$10%&' ()- L$10% & ()- L$10%’2 & ()- 109 & ()-]1"_pt_>0 10!
[ Ym 1098MB& ()- =Ym 10%)& ()- @ 1098k 3& ()- FlO%Bk 3& () - lllo%sk
3& ()- 10 10*>|fi NNR IDMSG- d;b%’/&bs 3&0@1 2 H) 11@%5&5%(% £ 2 6.9%8km3& () -
1098k 3&'() Jf 1098k 3& () -

H) 267(t J= 74H27H)323326(m1H)449(tJ 75Hz 2H) 590 (s

2H),718(t,J=75Hz 1 H),727(t,J=75Hz, 1H),753(d,J=79Hz | H)

759(d,J=55Hz,1H),763(d J=79Hz | H),842(d,J=55Hz 1H),876

(s 1H),

MS mv/e 389 (MH")

10

Example 166

0
N\)/\N)LN’A
g

%

15  'HNMR (CDCl3) 8 1 00-107 (m, 4 H), 1 15-1 18 (m, 2 H), 1 16-1 23 (m, 2 H),
220-226(m,2H),232-238(m,1H),296-230(m, L H),309(t,J=72Hz 2
H) 453(,J=75Hz,2H),538(s,2H),718(d J=53Hz 1 H),727-733 (m
2H),738-739(m, L H),777-779(m,1 H),834(d,J=53Hz, 1 H),874 (s, |
H),

20  MS m/e 452 (MH)

The compounds of the present invention may be administered orally,
parenterally (including subcutaneous injections, intravenous, intramuscular.
intrasternal injection or infusion techniques), intranasally, by inhalation spray, or
rectally, in dosage unit formulations containing conventional non-toxic

25  pharmaceutically-acceptable carriers, adjuvants and vehicles
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! - 0, ! -
&(0)-y 1 ,510% & ()Theﬁaharmaceutical composition may be in the form of orally-
administrable suspensions or tablets, nasal sprays sterile injectable preparations,
for example, as sterile injectable aqueous or oleagenous suspensions or

10 suppositories

When administered orally as a suspension, these compositions are
prepared according to techniques well-known in the art of pharmaceutical
formulation and may contain microcrystalline cellulose for imparting bulk alginic
acid or sodium alginate as a suspending agent, methylcellulose as a viscosity

15  enhancer, and sweetners/flavoring agents known in the art As immediate release
tablets, these compositions may contain microcrystalline cellulose, dicalcium
phosphate, starch, magnesium stearate and lactose and/or other excipients,

binders, extenders, disintegrants, diluents and lubricants known in the art

The injectable solutions or suspensions may be formulated according to
20  known art, using suitable non-toxic, parenterally-acceptable diluents or solvents,
such as mannitol, 1,3-butanediol, water, Ringer’s solution or isotonic sodium
chloride solution, or suitable dispersing or wetting and suspending agents, such as
sterile, bland, fixed oils, including synthetic mono- or diglycerides, and fatty

acids, including oleic acid

25 The compounds of this invention can be administered orally to humans in
a dosage range of 0 1 to 100 mg/kg body weight in divided doses One preferred
dosage range is 0 1 to 10 mg/kg body weight orally in divided doses Another
preferred dosage range is 0 1 to 20 mg/kg body weight orally in divided doses It

will be understood, however, that the specific dose level and frequency of dosage
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includmg the activity of the specxﬁc compound employed, the metabolic stability
and length of action of that compound the age, body weight, general health, sex,
diet mode and time of administration, rate of excretion drug combination the

severity of the particular condition, and the host undergoing therapy

BIOLOGICAL ACTIVITY

The antiviral activity of these compounds against respiratory syncytial
virus was determined in HEp-2 (ATCC CCL 23) cells that were seeded in 96 well
microtiter plates at 1 5x10* cells/100 pL/well in DMEM (Dulbecco s Modified
Eagle’s Medium) supplemented with penicillin, streptomycin, glutamine, and 10%
fetal bovine serum The cells were incubated overnight at 37 °C, the culture
medium was removed and cells were infected (100 pL volume in medium
containing 2% fetal bovine serum) with respiratory syncytial virus Long strain at
5000 plaque forming units/ml.  The compounds, 100 pL at appropriate dilution,
were added to the cells 1 hour post infection After incubation for 4 days at 37
°C, the plates were stained with MTT solution (3-[4,5-dimethlythiazol-2-yl]-2 5-
diphenyltetrazolium bromide) and incubated for 4 hours at 37 °C The media was
aspirated from the cells and 100 puL/well of acidified isopropanol (per liter 900
mL isopropanol, 100 mL Triton X100, and 4 mL conc HCl) was added Plates
were incubated for 15 minutes at room temperature with shaking, and an optical
density (OD 540) reading at 540 nanometer (nm) was obtained The optical
density reading is proportional to the number of viable cells The increase in the
number of viable cells reflects the protective, antiviral activity of the compound
Assays comparing MTT staining in uninfected cells containing compound with
uninfected cells in the absence of compound provide a measure of cellular
toxicity The control compound in this assay is Ribavirin which exhibits 100%

cell protection at 2 5 ug/mL (corresponding to 10 2 uM)

The antiviral activity of compounds, designated as ECsy, is presented as a

concentration that produces 50% cell protection in the assay The compounds

L3 10% ()- 1&10%&' ()- /109%& ()- ,| 109 ()- SY+MLOY%& ()-

F 10%
10% E
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& ()-2'\ @ 10%00& ()-z 3.810% & ()- ,10%& ()- *&L10% & ()- FvU410 xP
"10% & ()-( 10% & ()-( 310% & ()-' 10 10 10 &6310% & ()=, _4f 10%

& ()-$0{Z9vU410 “10% & ()- 1@ 10%: ()-!D@& 10%0& ()-04?Eémf6¥/02§0?)-
110% & ()- YO '109%& ()-0@V|[: vU410 X@., 10%& ()- ,10%& ()- *-10%
& ()- S)10% & ()- E' 10%Y& ()-F ! 10%& ()sFvU410  310% & ()-  Z10% & () -

disclosed in this application show antiviral activity with ECsos between 50 uM

and 0 001 uM Ribavirin has an ECs, of 3 uM
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Formula [
10
wherein
WisOor§S,

15 Ryis «(CRR")s-X,

X is H, C; 12 alkyl, C; 13 alkenyl, C; (2 alkynyl, C; 7 cycloalkyl, C4 7 cycloalkenyl,
each of said alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl being optionally
substituted with one to six of the same or different halogen atoms, halogen, CN,
20 OR', OCOR",NR'R", NR'COR", NR'CONR"R™, NR'SO;R", NR'COOR", COR’,
CR"NNR'R", CRNOR", COOR', CONR'R", SOR', PO(OR'),, aryl, heteroaryl or

non-aromatic heterocycle,
mis 0-2, n is 2-6,
25

Rz is

() H, C, 12alkyl, C; ;2 alkenyl, C; 2 alkynyl, C; 7 cycloalkyl, C4 7 cycloalkenyl,
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10 misO-2andn'is 1-6

(ii1) |(CR'R")q -C¢Ha-Z, wherein the Z group may be in the ortho, meta or para

position relative to the -(CH;), group, Z is CN, OR', OCONR'R", NO,, NR'R",

NCOR', NR'SO,R", NR'COOR", NR'CONR"R"™, COR', CR"NNR'R", CR'NOR"
15 COOR', CONRR", SOnhR', SO;:NR'R" or PO(OR"),,

mis 0-2 n"is 0-6, or

(iv) -(CR'R")n"-heteroaryl, wherein n"' is 0-6,
20

(v) -(CR'R")n""-non-aromatic heterocycle, wherein n™ is 0-6,

R;, R4, Rs and Ry are each independently hydrogen, halogen, C alkyl, C, ¢ alkyl
substituted with one to six of the same or different halogen atoms, OR', CN, COR/,
25 COOR', CONR'R", or NO;,

A, B, E, D are each independently C-H, C-Q-, N, or N-O, provided at least one of
A, B, E or D is not C-H or C Q, wherein Q is halogen, C, 3 alkyl or C, 3 alkyl
substituted with one to three of the same or different halogen atoms, and

30
R', R", R" are each independently H, C,.¢alkyl, C; ¢ alkenyl, C; ¢ alkynyl,
Cs 7cycloalkyl, C4 7 cycloalkenyl, each of said alkyl, alkenyl, alkynyl, cycloalkyl

and cycloalkenyl being optionally substituted with one to six of the same or
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one and up to 4 non-carbon atoms selected from the group consisting of O, S N,
and NR’
10

Aryl is phenyl, naphthyl indenyl, azulenyl, fluorenyl and anthracenyl,

Heteroaryl is a 4-7 membered aromatic ring which contains one to five
heteroatoms independently selected from the group consisting of O, S, N or NR',

15  wherein said aromatic ring is optionally fused to group B,

B' is an aromatic group selected from the group consisting of phenyl 1-naphthyl,

2-naphthyl, indenyl, azulenyl, fluorenyl, and anthracenyl,

20  Aryl, B, said 4-7 membered aromatic ring, and said 3-7 membered non-aromatic
ring may each independently contain one to five substituents which are each

independently selected from R, Rg, Rg, Rigor Ry, and

R;, Rs, Ry, Ripand R, are each independently
25 (i) H, C,.¢alkyl, C;¢alkenyl, C; ¢ alkynyl, C; 7 cycloalkyl, C4 7 cycloalkenyl, each
of said alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkeny! being optionally

substituted with one to six of the same or different halogen atoms, and
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quinoxalinyl, 1,8-naphthyridinyl, pteridinyl, carbazolyl, acridinyl phenazinyl,

phenothiazinyl, tetrazole and phenoxazinyl
15 3 A compound of claim 2 wherein
R, is -(CHy)p-X,
X is H, C, salkyl, C;6alkenyl, C,4alkynyl, C;¢cycloalkyl, Cs ¢ cycloalkenyl,
20  each of said alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl being optionally
substituted with one to six of the same or different halogen atoms, halogen, CN,
OR', OCOR"', NR'R", NR'COR", NR'COOR", COR', CR"NNR'R" CR'NOR"
COOR!', CONR'R", SO,R/, aryl or heteroaryl,

25 mis0-2,nis2-4,

Rz is
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(WH C,¢alkyl C,¢alkenyl, C; ¢ alkynyl, C; ¢ cycloalkyl, C; 4 cycloalkenyl,
-(CHz) C; 7 cycloalkyl, -(CH2) C4 7 cycloalkenyl, each of said alkyl, alkenyl,
alkynyl cycloalkyl and cycloalkeny! being optionally substituted with one to six
of the same or different halogen atoms, SO,;R", SO,NR'R" or CN, wherein t is
1-6,

(ii) <(CH3)q-Y, wherein Y is CN, OR', COR', COOR', CONR'R", SOnR',
SO,NR'R", PO(OR"); whereinm is 0-2 and n' is 1-6 or

(iii) -(CH)n"-C¢Hs-Z, wherein the Z group may be in the ortho, meta or para
position relative to the -(CH3)n" group, Z is CN OR', COR' or SOR', mis 0-2 n"

is 0-3,

R3, R4, Rs, and R are each independently hydrogen, halogen, C, ¢ alkyl,

optionally substituted with one to six of the same or different halogen atoms, and

A, B, E, D are each independently C-H or N, provided at least one of A, B, E or D
is not C-H

4 A compound of claim 2 wherein

R3, R4, Rs and Rg are each H,

A, B and D are each C-H, and

EisN

5 A compound of claim 2 wherein

Rj, R4, Rs and Rg are each H,

A, B and E are each C-H, and
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6 A method for treating mammals infected with RSV and in need thereof
which comprises administering to said mammal a therapeutically effective amount
of a compound having the Formula I, and pharmaceutically acceptable salts

thereof, as claimed in any one of claims 1-5

7 A pharmaceutical composition which comprises a therapeutically effective
amount of an anti-RSV compound having Formula I and pharmaceutically
acceptable salts thereof, as claimed in any one of claims 1-5, and a

pharmaceutically acceptable carrier



