
;vwxye3e\zX6T iWO t12/08313 FIG. 1 O \ H R' / NHz R"' ~NHz t c O R' O C~R"
I \ H / NH -' a O~R" b R~ O ~R", N' \ t~~R" d Rw-NHz O ~R~" \ N \ a / ~~R"
HN~Riv PCT/USO1/-17850 O R' \ / N~R" O ~ R", / i R" t3 r O ~ R", / ~ R" Rv~
wRm Rv-C(O)CI f (a) DMF, RT (b) AcO z, 118-130C (c) i. CHCI3, 80C; ii. cat.
NaOH, ethylene glycol, 130C (d) Brz, NaOAc, HOAc, 40C (e) EtOH, 80C (f) NEt
3, cat. DMAP, 1,4-dioxane FIG. 2 CI R", \ - / a O \ ~H R' / NHz R", \ ._ /
b / R." \. R", r Rv-C(O)CI ~~,.3 iuM~~~~~~~u~ a EtzZn, AIC13, CH2C12, -30C-
rt. b R'substituted-o-aminobenzaledehyde, 33% KOH, EtOH. c Br z, NaOAc,
HOAc. d EtOH, 80C. II~IIIIIIIIVNd~llllll R"' \ \ R' / R", Rw-NHz \ , > R",
d ~Rm 1/12    W O l12/(1831-t3 PCT/U S01 /~ 78;11 FIG. 3 R"' R", R, HO,B /
i OH PhN(SOZCF~y I ~ OTf ~H I ~ ~ I RNNHZ I RII NEt ~ ( RII Pd PPh ' I RII
NapCOg )4 NaBHgCN R"' R~ ~ I ~ I Ru H .RN R~-C(O)CI B OP-C I FIG.4 O O R, w
H + H~R" A ~ NHZ O' N~HBOC O ~R", N R' A '1 R" ~NH2 O ~R", A( R~ R R~N~Rm
R"' ~NHZ a, b R"' R ~I I Ru R~ .RN O ~R", c R, N \ A '1 R" ~NHBOC O ~R",
Rlv-Br R' \ N \ Rv-C(O)CI R" s i~A d R" N\Rlv a a. P(OPhy~, pyridine, 55 C,
14 h; b. Rlu substituted aniline, 55 C, 1 h; c. TMSI, MeCN, 25 C, 1 h; d.
KI, I~C03, DMPU; e. EDC, HOST, CHZCh. A4=C or N 2/12   WO 02/08313 FIG. 5
PCT/USO1/~7850 Scheme for the generic synthesis of benzimidazoles R", NH2 H
", H F (~ N ~ ~ N R, , \ R, ~ \ ~ ~ ( ( R", __~ a N02 N02 NH2 HO R" NHBOC H
N c R' ' ~ I ~ R", i NH ~R" ~NHBoc ~~ R", s R, , \ ~N NH CI 3 Rv-C~O)CI ~ ~
R", s ,, R" R ' ~ ~ N_Riv Rv 'O d R' R"' v. RwC(O)H f R' ~N HN Riv a K2C03,
DMF, 125C,l6h. b H2, PdIC, rt. c D- Boc-Ala-OH, EDC, HOBt, NMM, DMF. d
HOAc, 90C. a aM HCI in dioxane, EtOAc, rt. f NaBH3CN, MeOH, rt. g Bop-CI,
Et3N, THF, rt. 3/12    WO 02/0831.13 PCT/USO1/:17850 FIG. 6 Part A R".~ ~)
SOCI2 R", 0 NaH R", % O H 2) EIpCuLi B r2 r R.-C(S)NH~ / R"' Br / R"' S ~~
2 s S ~ EtOH R~~ I NaOAc R' I heating ~ HOAc 



t3 r R". / R", ' S S Rv_p(p)~I R' RIV_NH2 R.~` I I N HN,RN BOP-CI R~N,RN
Part B 0 0 R",~H ~) SOCI2 s R,.. 2) Pr2CuLi R'-C(S)NHZ / R... N ~ B rq s
EtOH R'~ NaOAc heating ~ HOAc 0 NaH R", B r2 ~ r / R,.. w R is r R,.. / R",
' N RIV_NHZ R.~N I RV.~~p)~I R'--N ~1S 5 H (RIV BOP-CI R" _ (RN i/12   WO
02/0831:13 R, ~ H PhN(SOZC F~2 S~OCHg 1~f NEt3 7) LiOH / R", 2) SOC4~ R, ~
~ ' 3) MezCuLi S~OCH3 / R... R~OH (yi R' S ~RN BOP-CI FIG. 7 R, ~ OTf CH3
PCT/USO1/-4785(1 HOB R", I~ dH Pd(P Na2C03 R... HZN_RN R' S~ NaBH3CN / R...
R / ~. S R~ RN FIG. 8 H N Buo~O'~R" R Br + 2 ~ K2C03 R ~ wiex I / ~-R"'
THF, 50C ~ NEt3, CHZCI2 RT Me ~El .,. 0 O NHBoc NH4CAc ` R R... AcOH R N R"
TMSI ~ R N R" R'~ ~ , , ~ CH3CN. RT 1 N 85 C NHBoc NHZ Et R~H / Et RN_C(O~H
/ ~ o NaBH3CN ~ EDC, HOST , _ R AcOH, MeOH' R~~~R" NMM, DMF R RT ' Y RT R~
~ N HN~RN R S/ 12   WO 02/(18313 5% aq~KOH 70 C 0 EDC, HOBT R.~N~NHZ + HO~R
CHZCI2, RT H NHBoc R", O HO R /~ N R.. H NHBoc 0 ` R,., N R'~-N~ R.. NHz R
.a"co~ v v, ,~ FIG. 9 0 R,/N`N~R" H NHBoc ~R"~ O N R'-N~ Me NHBoc RwC{O)H
NaBH3CN AcOH, MeOH RT 6/12 O \ R,.. N R'-~ R" HNVRw PCT/USO1/-4780 0 c N~R,
CHZCI2, RT TMSI CH3CN, RT R ~oH 0 EDC, HOBT NM M, DMF RT    WO 02/08313
FIG. 10 0 0 R R, R O Et C' - ' ,~`1 OEt ` '~ I NHZ ~ NH O~R" R~ 0 ~R",
11-~V.t~~j R" N R~~ 0 N~R", R" N' Riv PCT/US(11/-t780 R", H2N P205 s
DimethylcyGohexylamine 0 ~ R", Br2 R~I N~ H2N_Riv ` ~ R" NaOAc HOAc r R~ 0
~R", R~OH ~N 1~f ~,JT~~~R" R~N,Rw BOP-C l~fl Ref. Nielsen) F.E.; Pedersen,
E.B. Tetrahedron, 1982, 38, FIG.11 H N ( ` R", R, ~ , R", C~R" F z NHZ O N
R, w i R,., R, ~ ~~ -.R", i N~ Br2 i N~ HZN_Rm O f~~R~~ NaOAc O ~~R" HOAc r
R, % N \ R", R~OH R' ~R~" R, Ifs ~ R" BOP-C I ~RN HN,Riv R 7/12 



WO 02/t1831-L3 FIG. 12 OCH2CH3 O N \ \N N N ~~~N F3C~ I / O O 3.16a O /
OCH2CH3 ~N \ N N \ N f ~ O F3C 3.02 PCT/USO1/-L7850 O / OCH2CH3 N N N F3C N
~~,~N O F 3.1 Gb O , CF3 \ `N \ N N ~ N O F3C 3.17a FIG. 13 0 ~Me 1)
Isobutylchloroformate H~ NHBoc NMM, CHzCIy,-20' C 2) 2-Aminonicotinic acid
11 Isobutvlchloroformate ~ NMM) CHZCI2, -20 C 0 O p-Phenetidine N t~~Me
CHpCl2, rt NHBoc O / I Et N \ TFA ~~Me CHZCIp, rt N~HBoc O / I OEt
3-Pyridine carboxaldehyde \ \ N Na(OAc)3BH, ~ N N~Me dichloroethane, rl HN~
XVIII O / I Et N \ Me f~ N NHZ XVII o ~ oEt 4-(Trifluoromethoxy)phenyl- \ N
\ acetic acid ~ ~ Me s EDCI, HOST, NMM, DMF, 8l12 i N F3CC 3.16a    wo
u2/OS31.~3 FIG. 14 PCT/USO1/~78511 O O O , I OEt O , OEt OH ~ a,b ~ N ~ c ~
~ I ~/~ HO~O~ ~ ~- N ~NHZ + NHBoc ~ N~O~ I ~ N~OH NHBoc NHyTFA O / pEt O ,
OEt I N~ ~ N .. N O O d I / ~ ~N~ HN F ~ N / \ F3C I / O / \ N N a.
P(OPh)3, pyridine, 80C; b. p-Ethoxyaniline, 50C; c. TFA, DCM; d.
3-Pyridylcarboxaldehyde, NEt3, MgS04, DCM; e.
3-Fluoro-4-trifluoromethylphenytacetic acid, BOP-CI. FIG. 15 Me0 ~ / OMe O
~ Me0 ~ / OMe CI~Me / N ~ ~ , N ~ I CI a ~Me 0 CI Me0 I ~ / I OMe / N O~ /
I HN ~N / HZN \ N Me0 I ~ / I OMe F ~ OH I / N F3C / O O / c F ~ N ~ N F3C~
O a. NEt3, DCM; b. EtOH, 90C; c. BOP-CI, DMF. 9/12   WO 02/0831-13 CN a F3C
FIG. 16 PCT/US(I1/-t7850 H I ~ OEt b, c N/ F C ~ NHHCI ~ 1 / N~ ~OTBDMS F3C
O \ OEt O \ ~tt ~OEt \ N I ~ N I \ O N ~ e, f I / N~ ~N~ I / N Br N --- N d
N OTBDMS 1 ~ N H F3C F3C O a. HCI (gas>, EtOH; b. NH3, EtOH; c. TBDMSCI,
Imidazole, DMF; d. KzC03, DMF, 50C; e. HCI (cone), EtOH; f. Mn02, DCM. .nFt
F O ~OEt ['~I N I~ N N p N H F3C O O I HzNOS03H ~ N% H20 65C F O ~OEt ('~I
N N N H2 PdIC N R i F3C R = OMe, COOEt, CN, 2-pyridyl HN~OEt a, b ~N~pH \O
F3C~ F1G. 17 O ~OEt J('~I N I~ N N N R i F3C 0 oEt 



o ~ I oEt I N ~ N N i I I ~/ W N N I N ~ N N <, ~ F3C~ O a. CF3CHZCHZ1,
KzCO~, DMF, 50C; b. LiOH, H20; c. BOP-CI, NEt3. 10/12 Wittig-Horner Rxn.
WO 02/(18313 FIG. 18 OEt OEt N O HO~CH3 ~ ~ O ~ OH NHBoc HzN N~ N~ c, d, a
-C ~ X NH2 a b X N~ i NHBoc X=Nor CH PCT/USO1/~785U a. iBuOCOCI, NEt3,
-20C; b. iBuOCOCI, NEt3, 0C; c. TFA, DCM; d. 3-Pyridylcarboxaldehyde,
NaBH(OAc)3; e. 4-Fluoro-3-trifluoromethylphenylacetic acid, BOP-CI, NEt3.
11/12    WO 02/0831.13 FIGURE 19 Table CXCR3 binding assay IC50a10uM=X:
10NM>IC50z1NM=XX; IC50<1NM=XXX Compound IC501.01 xx1.02 XXX1.03 XXX1.04
XX1.05 XXX1.06 X1.07 XXX1.08 XXX1.09 X1.1 XXX1.11 X1.12 XX1.13 XX1.14
XX1.15
XX1.16XXX1.1TXXX1.18XXX1.19XXX12XX121XXX122XxX123XXX124XXX125XXX126XXX127XX
X128XX129XXX1.3XXX1.31XX1.32XXX1.33XX1.34XXX1.35XX1.36XX1.37XX1.38XX1.39XXX
1.4XX1.42XX1.43XXX1.44X - -t.45x 1 Compound IC501.47XX1.48XXX1.49XXXt
.5XX1.51X1.53XXX1.54XXX1.55X2.01XXX2.02XXX2.03XX2.04XX
'2.05XXX2.06XXX2.07XXX2.08XXX2.09XXX2.1XXX2.11XXX2.12XXX3.01XXX3.02XXX3.03X
XX3.04XXX3.05XXX3.06XXX3.07XXX3.08XXX3.09XXX3.1XXX3.1
tXXX3.12XXX3.13XXX3.14 XXX3.15 XX3.t6 X  PCT/USII1/-178s0
CompoundIC504.01XXX4.03X5.01X6.01XXX6.02XX7.01XX8.o1X- '~ .01XXX~. 02XXXt.
o'~XXX9.o~iXXX~.o_g_ 'XXX_ q.06XXXq .07xxxi.08XXXq.09XQ.~ ~ . 01XXX~ D
('.,02XXt b, .03XXXI 0. .04XXXI0.05XXX l2/12
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