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FARNESYL PROTEI N TRANSFERASE | NHI Bl TORS 10 BACKGROUND WO 95/ 10516,

publ i shed |I 20, 1995) W96/ 31478, published Cctober /J %%gg and
copendi nd"MM#Rat i on Serial No. 09/094687 filed June FSVYSEYEIRiscloses
tricyclic conmpounds useful for inhibi LI ng farnesyl protein transferase. 15
In view of the current interest in ihhibitors of farnesyl protein
transferase, a welcone contribution to the art would be c

for the inhibitaion of farnesyl protein transferase. Suchjﬂ@mml m{m’mon IS
provided by this invention. 20 SUMVARY OF THE | NVENTION T Inven

provi des conpounds useful for the inhibition of farnesyl prot e.l‘,%ﬁw—

trari sferase (FPT). The conpounds of this invention are represented by th.e
formula: RLd A~ ......... BRZa~1 \ 1l I Rb ~1 R (] R7 i
$ RB3~R33 13 ~N-C-N~( C)n~R R14 )~ Rs Rio R11 R12 25 or mmumummmm
pharmaceutically acceptable salt or solvate thererof) wherern: one of a,

c and d represents N or N#O-, and the remaining a, b) ¢ and d groups
represent CRx or CR2; or 1 6 JUL 1003 WD 001 37459 PCTNS99/ 27939 -t each
of a, b, ¢, and d are independently selected fromCRL or CR2; X represents
N or CH when the qRi¢veDsd FRENESY( rPROTEINCTRANSFERASE INREBITORS ed line) is
absent, and represents C when the optional bond 5 is present; the dotted
tine between carbon atons 5 and 6 represents an optional bond, such that
when ajgdoulyacharbgDPr esent, A and B independently represent -R15, halo,

-0R16, -OCQOZR16 or d When no doubl e bond is gresent bet ween

carbon 10 atom“@&%mﬁ QH@hBhécé&Prﬂrﬁfép]e?ﬁféﬁVp@ 6/eptédent H2. - (ORL6)?2)
H and hal op ik oabki 10ndo @awsadm@\aﬁgcam QAo H and - ORIS)
=0, aryl and b'% wherein iIs 2, or 4, each R1 and
each R2 |sq9n{@8ﬁ;§§aefﬂfsww t wesﬁaicachqsompgndsom5 (e.g.

OOCH31 Lr Cg%%ﬁ:l)ﬁﬁﬁk%bﬁ&%fame%&% rSAEROEEE) . -S(OtR 6 (wherein t is
’ 15 2 In view of the current interest in inhibitors of farnesyl protein

transferase, a welcome contribution to the art would be compounds
useful for the inhibition of farnesyl protein transferase. Such a

contribution is provided by this invention.

20 SUMMARY OF THE INVENTION
This invention provides compounds useful for the inhibition
of farnesyl protein transferase (FPT). The compounds of this

invention are represented by the formula:

Rl2

25 or a pharmaceutically acceptable salt or solvate thererof, wherein:
one of a, b, c and d represents N or N'O’, and the remaining a,

b, ¢ and d groups represent CR! or CR2; or



-SQZCH3), -N(R15)2, -N02, -OC(O R15. -CQZR15, -OCOZR16, -CN, -NRl‘BGCi@fRJl.%‘:3
-SR16C(O OR16 (e.g., -SCHZCOZCH3), -SRI6N(Ri ~)2 (provided that Re in
-SRI6N(RI ~)2 is not -CHZ-) wherein each R~ is 20 independently sel ected
fromH or woQp@IAR16 (e.g., -S(CH2}ZNHC(O O t-butyl and PS[/THPRZARMZ) )
benzotri azol -1-yl oxy, tetrazol-5-ylthio, or substituted tetrazol-5-ylthio
(e.g., alkyl substituted tetrazol -5-y5t hi o such as

1-nmet hyl -tetrazol -5-ylthio), alkynyl, “al kenyl or al kyl, said al kyl or

al kenyl group optiopally 25 being substituted with hal o, -0QRl5 or - COZR15;
R3 and R4 are th&agHRE %rb'di' @f’@r‘gﬁff’ P@&E‘ﬁnﬁlﬁéﬁlﬁéﬁe&??ﬁ?{é&resents H.
any of the sgRstituents of R and R2, or R3 and R4 taken together represent

a saturated or ‘unsaturated C5-C~ fused ri ng to the benzene ring (Ring IIl);
30 R5, R6, and RX eepie¢stmigeeandadmrien Bpr epldona bhend (crresentedgdy)UL 2003 WQ

00/ 37459 P PRCIRE j I aryl
optional | y%gﬁgo%éﬁg'ﬁ?]tﬁ%bf%%d %%Lseﬂ(ggé&)ﬂ QDS?%)MA@M -bﬁgfsco&la,

- N( R_15) 2p _Nepresezikl5, - OCOR15, - OC02R16, - COZR15, OPQ3RI 5 or R5is

Kyl " (pr of er abl JBAREC R TSl PO AR A S ATy San 16 €
br aPCth f:haipti?idal)ﬂi?)nlchlrsflcP thiay wetety a dbgblebmlad}d prdse_ntt:ar!:)agyllétl Ikg/l , ,

cycl oa , cycl oa a , suhsfitute ubstituted ar

sﬁbsti tu%/ed 1&%91’%1‘]“& tyg FPB?%fdé'h’@ﬁ%r' 1%%':09@)@%?%9& ed het gr oaryl al kyl ,
10 subst {ut et @Rt oaLlr bR o ety sl RRLIKL Beliyden Liipopubstut uent

for the RB substituted groups belng se rom , aryl, arylal kyl,
cycl oal R , ath® 2)nd 60Ragd Byesichbankypengdntlshegpagsatn, Ha.C( O) N(R 8) 2,

-SQZN(R e) 2 -L02R e; .provided, that .the - OR nd_-N(R 8)2 substituents

are not 15 b’géﬁé%oﬁ ﬂjéd&‘iﬁ%'o taﬁ]iqél %Hd(%l%'ﬁ%e'}'l\?’gygthe - C( O NR8-

noi ety; eachd@@)i $5i{:<1 ngams | vo s %ﬁ‘*éféﬁﬁklbtolrab@d}izla-@-l , arylal kyl,
yl,

heteroaryl or cycl oal RO and R are 1 ndependently sel ected from H,
al kyl, aryl ,wRBé€redm\d & X3 prHet eroaryl, heteroarylal kyl, cycloal kyl or

-CON(R e wherei n i§ as | ned, aboye); and t S titutable RO and
R gSoup)szaﬁe opt%aﬁhﬁﬁﬁﬁhémﬁiseﬂ" Fﬂg%%@’ 8&6?#632“‘(‘5. ' kl‘al% 3)
substi t yent s.cxe, eolrad ErgoMoehky -coRg, -sRE QY%.;-SGHybndi sopropyl, and the

i ke), cycloal kyl, aryla kyll or heterarylalkyl (i.e.) the RO and/or 25 R
groups can b&CGHsCeHs) ubE}BI® tdrerbin 18t 1 vuled-gni t3IOQH3 anid t he

substitutentsg d rib ov ex n d/ S ; or RO and R
t oget her w t%Qﬁ@ar’ ﬁ&ﬁ@'o’ﬁ](?% -@fﬁﬁ@ﬁﬁ&%ﬁﬁgabﬁ%%%%rﬁi C3 to C6
cycl oal kyl rigigisczoR1sar 16 pdgpe, e reb] H al kyl,
aryl, aryl al I?{/F?L het gr oé%ﬁ(gﬁrﬁoaggél ﬁgﬁ?bg?g?g% %lfg (%8\7’]% Re)2 -OR 8
or -N(R 8) Z: (pabeided thRt &' in SRR imhot eCHp) aietleid dacatR¥his 16 JUL
2003 WO 00/ 37459 PCT/ US99/27939 -4 -OR 8 and -N(R 8)z groups are not bound
to a carbbn mdsrendantly selegted fiem Hoorr GIOVPBIRfe-&t om  and wherein sai d

substi t ut abl By, Bid)at 1 8h& -SF@HQPﬁHz)/. Beotrid2dl-Qdyighkyh one or nore
(e.g., 1-3) substituents selected from alkyl (e. g. , nethyl, ethyl,
i sopropyl, atefrazol-5-ylthio, or substituted tetrazol-5-ylthio (e.g., alkyl

substituted tetrazol-5-ylthio such as 1-methyl-tetrazol-5-ylthio),

alkynyl, alkenyl or alkyl, said alkyl or alkenyl group optionally

25 being substituted with halo, -OR15 or -COgR!5;

R3 and R% are the same or different and each independently
represents H, any of the substituents of R! and R2, or R3 and R4
taken together represent a saturated or unsaturated Cs-C7 fused
ring to the benzene ring (Ring III);

30 RS, RS, and R7 each independently represents H, -CF3,



5 the like), cycloalkyl, arylalkyl, or heterarylalkyl; or R and R‘Bzé:%\_mg
together with the carbon atomto which they are bound, forma C3 to
cycloalkyl ring; R3 is an imdazolyl ring selected from Rls R19 N ~N ~N
2.0 is pr&fRPUHHY © ~> -N O -N NN (2.0) _ @.1} (4. 0PCTUSH27H8 wherein
R9 is selected from ( 1) H (2) alkyl) (3) alkyl) (4) aryl) (5)

arylal kyl) (6) substituted arylal kyl .wherein the substituents are sel ected
fromhalo (e.g.. Fand ) or CN, (7) -Claryl)3 (e.g., -C(phenyl)3, i.e.,

trityl) or (& M§| neSakgd J ks ponally being
Substituted 1 O%O ’Z%i(%‘%agaég%# %%f"éxﬁ tliog)ttfg% syg)ﬁ %%f#tﬁ%tt%@lzol e ring
4.0 optional WytthedREP, sGRIBj tS(OPAR M| tNMRISGOORABST iN(R&P)LS -M0¢, sai d i mi dazol e
ring 4.1 being optionally substituted with one substituent wherein said
opt i onal subsé@f\’dam@@_ % iPgP2R!B, -CO2R°4 OPQaRI *401 Ririe bound to the
ndependent | 5o RERR e ROE reiaspt BBE S R S zomgs, SR e, SR 8, P G
Br, alkyls aryl, Rtislsddoted feynl HalOxybd C, aikyl ofRRfenably bhaidtied each R 8 is

i ndependently, selected):. Re is as defjne bove; each R~ is independently
sel ected froﬁ?%&ﬁ@d W&P@?@H@Yﬁl@r}@%v%&@%?‘gﬁﬁws is sel ected
fromH, -C(QueRZan0ilky((HtbidR2y], drterBarylalkegs eidamgd, bel ow (preferably R2
is al kyl or gpyél O%Iytﬂ)}{ , m)%t preferably cycl opentyl or cycl ohexyl); ~
represents aWvaP EDQ‘ pubgtitutsAeallyl) Subsiyird arly supstigited. g. |

cycl opentyl nylﬁhl@rl,(éiﬁiéﬂtht&fhé‘te‘?@éx%,%lbé!titﬁté&ﬁhét@r&:%rlélﬂ%@nw, pyrrolyl,

t hi enyl ) oxazolyl or thiazolyl) , said ~ is optionally substituted wth 1
16 J Ul Z@‘G@S“&@t%ﬁ?l@ag%vmﬂ%@oﬂgﬂw;substi tuents

i nedependent |y sefiRcdifshtht R BFLP tHERY shibtitteFatoud K¥ing Ridbted - OR 8)
-N(R 8)2 (wherein each R e is_independent Lﬁﬂ%ﬁl ected)) - OR
4

or- C(O) N( R sfren\kyleppyvie aerabogd. eyscloalingy |-§DPsI“e|C§@kO@&sy,aD®H§’ wher ei n

R e is as defi hoveinm 4 ex 8 0f. t he - C(R3) 20R35 group i nclude
- CHZOH, mgfgg%ggi‘z@éﬁgv@éﬁog v ﬁ%&?{)r R' is selected from R0 i 20 ~ N
~ R20 R O O fRR.R);:@evideddharibe QR gud 6l (R"), sysstifpents aromot (7. 1) or

(8.0) R]k%y: SbéﬁhﬁQF?ﬁ&%@%n ﬁla@{s%‘}r}cg%yhﬁ?ﬁﬁqrtﬁ% alkyl; 10 R6 is selected

from al or ary Is selecte kyl') al koxy, aryl,
aryl al kyl) c;ﬁéﬂ@yﬂzymmmt eroaryl, heteroarylallcyl or heterocycl oal kyl,

provi ded that Rz J ts W‘jﬂ p .Gk : n R2 is other
than H then sai dé%fnlgr (#Jp I ﬁepgﬁaﬁéyﬁ%ﬁg&hgﬁ %ﬁ?le Eth one or nore
(e.g., 1-3) agtbalkyl,uestewasyl eceydodlkyln hal o, alkyl) aryl, -OC(OR 8 (e.g.,
-OC(O CH3), -OR epo R wherel : [ ] he sanme or
different, and mh%r%?%%%‘e%%maege %ﬁ%%@l&%{g@é?o%%%&fga, %ﬂgt sai d optional
subst it Rht agylabkyl.doetacbargl, heterdaoylatitydneychzlkyloradjQNEIY, t o an oxygen or

1L gen 20 Gy R b AR T b B R
ot her than Hgrdumnamseoptidéllygsubstitused pithooad by nsarbde.igt,ut-84 wi th one or
TNCR 8 7 wnEr Bk SRS oih Al dR s S P Sl Bt oin R o
i s as defi nethalikek cycloalkydearyidiiyl, ozilttaptylaliafl (iseibtié Rlientd/os not bound
to a carfon giom { At S dhGBhtutd GeRY I Minlbl (EeT.F5pmM N 1S 0-5
the substitutents described above, except when R® and/or R" is Hj;
or
R’ and R" together with the carbon atom to which they are
bound, form a C, to C, cycloalkyl ring;
30 R' and R" are independently selected from: H, alkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, -CON(R'), -OR" or
-N(R"),; wherein R" is as defined above; provided that the



16J UL 2003 WO 00/ 37459 PCT/ US99/ 27939 -b each R32 and R33 for egﬁqhmﬁ
(i.e., for each -C(R32)(R33)- group), are independently sel ectedfr

al kyl, aryl, arylal kyl, heteroaryl) heteroaryl al kyl, cycl oal kyl,

-CON(R e)wooo/fMS9e or -N(R e€)2; wherein R 8 is as defi neecrsyeeroseand wherein
said 5 substitutable R32 and R33 groups are optionally substituted with one
or nore (e.g., 1-3) substituents selgcted from alkyl (e.g.) nethyl, ethyl,
i sopropyl) and the Ii ke)) cycloal kyl "aryl al kyl, or heterarylal kyl; or R32
and R33 tog er &he_carbon at y..are 10 bound, forma C3
(o o oycl oyt TR Bes Rmars AL PRbR Ui ChBRABRE R BY1) “Linbr anched
al kyl cycl oaljkqdnt tfiaehitr qEeyica toah;kytd Werahyémﬂex@sht@fmwg“ aiaddd provi ded
that: (1) i s select fro r 1 or 0) 15 and X is
N then Re s Buainscie PRI bt ele Y oné of shéne e éz?%to C alkyl |

aryl al kyl, sumRsitiéntsaslatyd aldw alk'jrl?leeé Oaiathg, keyhyl, $sdisto E

heteroarylalkyl cycloalkylalk or substltuted cycloal yIaIkyI and (2)
when R’ 5i s theilkel &y éé‘y tarylalkyborg’ 0, 20 and X is N, and RB
is H then the @i“ka&kd Rh'eﬂdgeﬁf‘ér"\ﬁﬁﬁ tﬁe%a%or?atox‘n%%ﬂ:‘heﬂ{é e2.0) 4.0 or
4.1) and the am de rmlet%;Er e.) the -C(ONR 8 group) 1Is ubstltuted,

i.e.,: (a) haunddetmaene, ngclmylwﬂamg R 2) R32, or R33 is other than H,
and/or (b) RO a takentogether to forma

cycl oal kyl ri nnglg I'S |a%§13$ %gel%s%dg?%@l des conpounds of formula 1.0,

as described above, wiferein when R ||% group 5.0, and X is N, and R8 is H,

then the al kyl chal nI befween R 3 )\ i m dazole ring 0O, 4.0 or 4.1) and
the amide noiety_ (I e}_q 2t0hie pre@eNR] 8,0 ‘TE subst | TRed, i.e.,: (a) at
| east one of R9) R\ R12) R32) OfNRB3 i h&t fit’m@;, 30 and/or (b)

RO and R, and/on2.&' an R 2, are(?c Bken t ages her t dafipr cyl oal kyl ring.
The corrpounds of this in entlon (i) potently inhibit farnesyl protein

t ransf gpas ot o t r 16 ~u~.
Q003 m%booﬁ‘ék%%gl BC%F%%IQ%%&?%%EQIW@PP@ Qk?l (3§ EFP @? e pft]enotypl ¢ change

i nduced by am@m 3] Sﬂlbaﬁé\ﬁ@dnﬁlfym%wmmh ths Salblséhtﬂe@yﬂ argccept or but not
by a form qf. ggt F}f % FEIH B9eS LNt @)b@(gwg g_yl geranyl acceptor;
Face ar c

(ii1) block 1nt pr ocessi ng of s whi 'farnesyl acceptor 5
but not of R‘ashernglanie@r@dt}ﬂbmb@)@yg@aaﬁw ger anyl acceptor and (iv) block

of this i nvent | Epidef} b bt ST brtlort g 1ol Blibudiiteq T compounds
f ar nesyliBat nmhh@metdret“@rmdgﬁmelept@aadrsa@mdﬁmlﬁ nng#bOmptmxtallUn further

provi des 2 e Baflp el BRAIA NS LALSPS I PLOSAEBRS SR A5 (0 0. s

farnesyl rans erase) especl a umans by the
adm ni st ratbtnng optianaly fsabshtutedrmnﬁhtormfsuﬁseltmenbwhlermmmﬁounds descri bed

above. The a t f oynd f. this inventli to patients)
to inhibit & %Oﬁlgéépgg%{‘f&tg f‘t”t glﬁlés@@sgq ?Ls(?usélf%lSI T 13?1 n‘? Qatment of the
15 cancers tr}lmscmrbbnatdmlsmﬂsaiﬂmmdmmmngmapdcnaidieptmnmht hod for inhibiting
or treati ng the. abnorml. arow h | | ncl u ansfornmed cells) by
adm ni goler %?bbsgﬁugﬁse%rtel geg%(aefﬂé%Fgl ¢ egnfﬁ ﬁio"?’qpﬁﬁ&s i nvention. Abnor nal
grow h of c-«ﬂ(R%‘)pR“ FOR% SRI“I FgOfDV\Bh alhyﬂepeyldanﬁan{yIZGydloaJWI regul atory
mechani sns £3 qf co %l bi t.i on 3{ ThItS | des the abnor nal
growt h of: 1)l\ﬂﬁu 85'7”["368(: Il%)'n SRSPESRHK Felse %cyt a’® Ras oncogene;
(2) tunor cddfirsed abovat elich B is independently selected from H or alkyl

(preferably -CH,), preferably H; R* is selected from H,

25 -C(O)OR®, or -C(O)NHR®, and R” is as defined below (preferably R*
is alkyl or cycloalkyl, most preferably cyclopentyl or cyclohexyl); Q

represents an aryl ring (e.g., phenyl), a cycloalkyl ring (e.g.,
cyclopentyl or cyclohexyl) or a heteroaryl ring (e.g., furanyl, pyrrolyl,
thienyl, oxazolyl or thiazolyl), said Q is optionally substituted with 1



Ras protein is activated as a result of oncogenic nutation in anot BthL@@&e;
and (3) benign and nmalignant cells of other 25 proliferative diseases in
whi ch aberrant Ras activation occurs. This invention alé@mﬁgﬁ/ﬂ gees a net hod
for inhi WOPYY4Br treating tumor growth by adnvnistering AN effective
amount of the tricyclic conpounds, described herein, to a manmal (e.g., a
human) in need of such treatnment. In5articular, this invention provides a
30 nethod for inhibiting or treating the gromh of tunors expressing an
activat ed Ras4 eudetieients)intlepatdentiysédlaticdiroi Ralodk et by €lgnount of the
above descri beg co %3{1@5. Exanpl es of t%in%ras. whi ch may be inhibited or
treated i ncRiat)amli- Ot e NUR 1. (Whereniggchy Rnds indersndently yu. 2003 wo

001 37459 PINSARER LOA0)R", (,{ehg%@n\j(gﬁ? (RUCRARHAIHRMEY . pancreatic cancers
(e.g., pancreatic carcinoma such as) for exanple, exocrine pancreatic

car ci nonm) ) indspendentix selected)gand yheret Ral is @ defiramhalodich as, for

exanpl e,g co a L Q eloid | eukemas (for 5
exanpl e,5 acdgtggnlgbqe gp%%u(g@?zhmgg&%%&?g)aet F@;/rzgfgyf ol I'i cul ar cancer,

myel odyspl astil @@%m@w@@p%@%& )icar ci noma, epi dernal carci nong)

mel anoma, br eaStR@i’é‘gQEcéQPfrB Qstate cancer. It is believed that this

i nvention al so provides method for 10 inhibiting or treating
proliferative di seasesi@g:t h beni gn and nalignant, wherein Ras proteins are

aberrantly activated as resabt of oncogenic putation in other
genes--i.e., the Rag,gejre N’ sel f %ﬂnot }gmtivAa%gd by nutafjion to an
oncogeni c for wiAh said iinhi bi t o/ treat t,soeing a @,grrpl i shed by the
administrati éh of an effectfve 1% anfint of Phe Ericyghb¢ cdnpounds
described her&-A) to a n¥®al (e. §7-00a human)(7ih need of sd&%treat ment .

For exanple) the_ benign proliferative disorder urofi bromatosis, or tunors
in which Ras is Rct§ 9%?8&%{‘}81’{- QU R ?fralé(}gﬁw pressi on of tyrosine

ki nase pmcogenesré gs gel:c@Ufrofif: Glic@lr adybk, and fyn), may be inhibited or
20 treated by the,tricyclic_conpounds described herein. The tricyclic
conpounds usef ulRj i gelsctast fieps Hhralkyh alkoxye yb VISR t or treat the

abnor mal  gr gytiBalf;], dRdtbfoaryy, HestoaW 18y Gr Het SR HeMAUAY pEVERY ., It 1S
bel i eved that theSe conpounds may function through the inhibition of
G protein fhaitRos netiEhwhen” jgrqup 5-Ghor 81Qscking G protein

i soprenylation) LAuS R Shel RBIH 45 St ddid IHPe sl i8R idBiodnyPr ol i ferative

di seases such as tunor growth and cancer. Wthgut w shing to-be bound by

t heory) 19t subsgfituted adth pae ariasee EafmpduPdbstiisnts sescteddaBy| protein
transferase Q]]E]hu h¢ 19 i f 1 aGhhWist-y i nst ras 30
transfor rredhglgjlr'll s.” é?ﬁgq?%gﬂ)tzl%og?o%\b %S%’%’é ?Cll'lz'/ 8%95’?%3@'3% g DETAI LED
DESCRI PTI ONwiEreinreackhVR\Eromp As the samegredifferemie ansl whereig R eisns are used

as defined beliahnunle30e SpRRANLP Erdrdha Bptnal BipbBRIARA R L e Mol ecul ar

ion plus hydrogen of the e In the mass spectrum . BOC-represents
t ent - but yl okgeadiomytarboBzatosp thateistadjackre) toGHY OBHS:I{ pr @ityogen
benzyl o§dcaaggﬁ;yl ); CHZCl z-represents dichl oronet hane;
R* is selected from: H, alkyl, aryl, arylalkyl, cycloalkyl,
heteroaryl, heteroarylalkyl or heterocycloalkyl; .
when R* is other than H, then said R* group is optionally
substituted with one or more (e.g., 1-3) substituents selected from:
25 halo, alkyl, aryl, ~-OR" or -N{R"),, wherein each R" group is the
same or different, and wherein R" is as defined above, provided that
said optional substituent is not bound to a carbon atom that is
adjacent to an oxygen or nitrogen atom;

n is 0-5;



Cl M5-represents chem cal ionization nmass spectrum 10 DEAD-repr esgnéjj 003
di et hyl azodi car boxyl ate; DEC-represents EDClI which represents 1-(3- WEZP.
am nopr opyl ~- 3- et hyl carbodi i m de hydrochl ori de; DM--represents

N, N- di et Ryd b7 de; Et-represents ethyl; 15 Et OAc-r egicgastd/gont hyl
acetate; EtOHrepresents ethanol; HOBT-represents 1-hydroxybenzotriazole
hydrate; |PA-represents isopropanol; iPrOHrepresents isopropanol; 20
Me-represents nmethyl; MeOHrepresents &®t hanol ; M5-represents mass
spectroscopy; NWreprgsents. N-nethylinorpholine; Ph-represents phenyl; 25
Pr-represents pr&ggh:RT r dpF eaedhnsli-gerfer paghy FeRFNY1 &ioup)

TEA-represe ihHe gﬁaéﬁg%,@gl )12 S QIS ! gﬂg,?c { { d;
THF-represe%r'sce t et ?ah dro urfr??—é:cgg{)%-}?gpreg%ﬂs trity ';ﬁétui% 1L'JL 2003 WO
001 37459 - 1let h ryepadikyly t CONfRes.e@R ™ ofr ai ght and branched carbon

chai ns and c_mggbin@k{e;&gg ﬁntqgtag %@gﬁf&g{eg%d%ﬁ%m g%gf erably one to six

car bon at ons; -represen erern represents 5 al kyl,
aryl) heter oaubdtitutghole Rif layid) R @reups pod optitmally sdbstithyed with emg/| , or
NR25R26 wher gj nd _ re.in den selected fro | kyl or aryl;
aryl al kyl -r e%ﬁrglgg?es}géﬁ gf%ﬁ&g’%%et?gg%ggcgee# #rﬁgh a&l%ﬁv(% ~J0BsPit uted with an

aryl group, ehyHaSopregpybedmdvthe likb), tdgaloatityd, dxldipk] ok r om anot her
substituent js to H]g glokyl noi ety; aryl-(including the aryl portion of
aryl al kyl) - rlé?) S Ear bocyclic group containing from6 to 15 carbon

atons and havi ng Rit ahda® together ened tie car@n(£oth to which theyaarghenyl ring),
with all, _avail abl e. substitutable. c on ato of the carbocyclic group

bei ng 13 n?lé% fggmp%iilgit&(gs ‘B’(?ﬂ??ﬁquo‘?’nﬁ't% hment, said carbocyclic group
bleikn?) oEt Lonally}é’ﬁﬁsgéléwh o8 Branchel 1,\(@ntblaam re of hal(o) 12)
al ky ydr ox 0X enoxy, CF3) -C(ON(R e)2, -S02R 8, -S02N(R e)?2
am no, all cﬁ%iﬁ‘ﬁ%ﬁ cﬁ%?’%ﬂ’ﬁ‘?@ﬁﬁfl' o %gorpmﬂg'éi aQflerei n R23 represents
al kyl or aryl; angoddeayt®la@al kyl -represents saturated carbocyclic rings of
from3 to 20 carbon ataons, pref erablci/ 3 to 7 carbon atons) said cycloallryl
ring being optioddl | y VR tigiselecied frogne2tgrPiPe’ Qe 7gl Pr8,0.2 or " 3) al kyi

groups (1% 9-and® 3y, MerRNYd dcldtddWhGR: )¢5 € | AP SapENARARE @l Kyl group
each al kyl groug i s 1 ndependent |y sel ected; 25 cycl oal kyl al kyl*-represents a

cycl oal kyl dfro@bkylaardaindesubsiiided aapalltlyhetgrodrylalisf. al kyl group, as
defined abovghstittited BaterbBeyR0RA, &r&c&m&g@mqroﬁm&hwt I's to the alkyl
r

noi ety; hal o-represents fluoro, “chl"oro, broro and 1 odo;
het er oar al ky¢ydlesikladigflsand al kyl group, as defined above) 30 substituted

Sah g aek b g s 1o i

20 andXis N, and R’ is H, then the alkyl chain between R" (i.e.,
imidazole ring 2.0, 4.0 or 4.1) and the amide moiety (i.e., the
-C(O)NR'" group) is substituted, i.e.,: (a) at least one of R°, R, R",
R"”, R®, or R*® is other than H, and/or (b) R’ and R", and/or R"' and
R", are taken together to form a cycloalkyl ring.

25 This invention also provides compounds of formula 1.0, as
described above, wherein when R" is group 5.0, and X is N, and R®
is H, then the alkyl chain between R" (i.e., imidazole ring 2.0, 4.0 or
4.1) and the amide moiety (i.e., the -C(O)NR" group) is substituted,
i.e.,: (@) at least one of R°, R, R", R?, R®, or R® is other than H,

30 and/or (b) R’ and R, and/or R" and R", are taken together to form
a cyloalkyl ring.

The compounds of this invention: (i) potently inhibit farnesyl

protein transferase, but not geranylgeranyl protein transferase I, in



WO 00/ 37459 -11 PC 1 US99/ 27939 heteroaryl -represents cyclic groupé,6 n lk
optionally substituted with R3 and R4) having at | east one heteroatom
selected fromO S or N said heteroatominterrupting a carb%y?éi c ring
struct ur VI3 HEYi ng a sufficient nunber of del ocal i zed®pVUEF&E T ons to
provide 5 aromatic character) with the aromatic heterocyclic groups
preferably containing from2 to 14 caybon atons, e.g., 2- or 3-furyl, 2- or
3-thienyl, 2-) 4- or 5-thiazolyl) 2-, 4- or 5-imdazolyl. 2-, 4- or
5-pyrim di nytro: iPHIGA fhe %hé’notg-bic“ckpalﬂgeqaahﬂé’d by 3 fors o'
6-[1,2 4triazinyl]) 3- o0 -[1,2,4-thiadi zolyl],"2-, 3-, 4-) 5-. 6- or 7 10
benzof ur any fransforming Ras which gs adarmesyhaegopitor But ngt bya forgyelzol vy, 2-,

4- or 5-oxa rrhird 2 - ' | . Njjoxi de
(optionall y%%t? §Isf%| tut%ﬁgé\n}é%lﬁ&%rgﬂn&&%ﬁ% %ﬂéﬂé&ﬁm &%%‘%ﬁ&[)kl-@(]l de can be

r epr esent edbigsek intragalludar prodessing ¢f Rasovitichrig alfrnesyl acceptor

het erocygl o r pﬁ%s . r hgd carbocylic
ri ng contai %!u%lo om %@g&ggﬁtgﬁ%gg@%#gggf% e?'““??&?f‘?ﬁ o0 6 carbon
at ons, whi chblacdr dipngunakceel]l grpwth inndwtwnepnddetd by ttanFotmeig Bagr oups

selected from - -5 - . rein .R24 . [ nts.,al kyl, aryl,

(O N(R €)2 whel BFiF pidyriad fF s %‘%&‘&g‘e‘gﬁﬁ’e‘é@é‘géﬁpw&‘&) \H2) ot

acyl - (sui t abtemsifiatasecayt ticafaepbsydatdon of ithe brdsgete potédntRag. ahydr of ur anyl ,

2- or 3- tetrahydrathienyl, .2-, 3- or 4-piperidinyl).2-. or. 3- rolidinyl,
S or 5 pi pabRaY FOR By eRen anel prdns BBRo R g baing BBV 00 { oy |

the tripycl peoteim@raaysteivealecy., badfainksyll protdin transferdsgpinl 11 16 JUL 2003

WO 00/ 37459 PCT/ US991 27939. -. 12 The, conpounds. of fornul a O0..i nclude the 2R
and 25 i sond SR, RS, PR AU RISt ok effediive - pg g |
R2 ~ I\ 1l kidouhthofithre tridyclic tofyoulelsdebcribgd RBEvE3IhRG ~~--R R ~ ~ 13
~'-i~~iN~~C)~R~N§1RC~OR9RIC%§11R12_A..BRl ........ Ro d 2 ~
S o1 . 1| pdpinigtratiopef fae EOTRPeHdR qhihis nvenlion tepatigats.fg ~ ~ ~ / 7z 3

~N~(C) n~R 8 12A8bttofarB e 1pBicin Rtadnsferase, is useful in the treatment of the
15 cancers described below.

This invention provides a method for inhibiting or treating the
abnormal growth of cells, including transformed cells, by
administering an effective amount of a compound of this invention.
Abnormal growth of cells refers to cell growth independent of

20 normal regulatory mechanisms (e.g., loss of contact inhibition).
This includes the abnormal growth of: (1) tumor cells (tumors)
expressing an activated Ras oncogene; (2) tumor cells in which the
Ras protein is activated as a result of oncogenic mutation in
another gene; and (3) benign and malignant cells of other

25 proliferative diseases in which aberrant Ras activation occurs.

This invention also provides a method for inhibiting or
treating tumor growth by administering an effective amount of the
tricyclic compounds, described herein, to a mammal (e.g., 2 human)
in need of such treatment. In particular, this invention provides a

30 method for inhibiting or treating the growth of tumors expressing an
activated Ras oncogene by the administration of an effective amount
of the above described compounds. Examples of tumors which may

be inhibited or treated include, but are not limited to, lung cancer



Exanpl es of R8 substituents include: benzyl, 'CH2C(CH3)2' -CHz cycl ﬁ)f}ﬁ%@m

- CH2-cycl opropyl, -(CH2)2CH3, F\ ' ~N' ~~~F/ N~ ~/ H2 H2

NH21v OHOCH3 ~ ~NH21 / H1/ H21/ H2) / . . , , 5 CNCONH2 OCH3 H2 ~ /
H2 i | H2'whobiake | | -, 16 JUL 2003 WD 00/ 37459 - dSr/0sodnios\W\ | H2C
H2C -(CHz)2 ~, , arid PCT/US99127939 Exanples of RO and R groups include

H and benzyl Exanples of R' and R 2 groups include: H -CH3, -CHZCH(CH3)2)
-(CHa) 3CH3, benzyl, ethyl, p-chlorophéyl, and -OH 5 Cyclopropyl is an
Exanple of the R~ and R 2 group being taken together with the carbon atom
to whi ch t helg-g&r Linhadenqcareimomal. papresdtioganceny (e &x RAPCERAtEF t he opti onal

substituents 1 i ' - CE- < .

-CHZOC(O O c§%‘f&%’he‘§§|£°?‘d{$cfn§c‘z 3%%%%?8‘6&%?3?‘“%% Ey: , P%%%l%pyl , NH2, and
- NHC( O) CF3. edlanplascersf (erg. 9colpcdatdbcarcQianiit 9yl aneloy lexam@ilphenyl ) 3, H,

met hyl or et r ' . et hyl,
benzyl, -CH( %ﬁlzﬁ%ﬁm%@d 8§M%®Qh%b§ﬁqeﬁkﬁ@éﬁfbﬁ octyl) pl5
chl or ophéhy| exaxppleolaentyd myelogeapestighilerGids (ABHB)) - thyroid olid@lak3C CH3 or HsC
CH3 Anot her exanpl e 9 Qr. group 5. 0.i | es. of R2 and R2' for
5.0 1+ nol ude: SS90 Fablndéplatiecomis s AR, 7Y /)

phenyl , benzypiderh@Heahinany| madmdorGh3 bréastwphesr afid f2oétaite 7. 0 i ncl ude:
4-pyridyl NO, -OCH3, 16 JUL 2003 WO 001 37459 - 14 -CH(CH3)2, -t-butyl, H,
propyl, cycl SH&E&! and ---( . N-CONH2 PCT/ US99/ 27939 Exanpl es for R36 for
7.1 include: cycllohekylievedytia®phai yiventival Dnpydvidey & mapttayfor

10 inhibiting or treating proliferative diseases, both benign and
malignant, wherein Ras proteins are aberrantly activated as a result
of oncogenic mutation in other genes--i.e., the Ras gene itself is not
activated by mutation to an oncogenic form--with said inhibition or
treatment being accomplished by the administration of an effective

15 amount of the tricyclic compounds described herein, to a mammal
(e.g., a human) in need of such treatment. For example, the benign
proliferative disorder neurofibromatosis, or tumors in which Ras is
activated due to mutation or overexpression of tyrosine kinase -
oncogenes (e.g., neu, src, abl, Ick, and fyn), may be inhibited or

20 treated by the tricyclic compounds described herein.

The tricyclic compounds useful in the methods of this
invention inhibit or treat the abnormal growth of cells. Without
wishing to be bound by theory, it is believed that these compounds
may function through the inhibition of G-protein function, such as

25 ras p21, by blocking G-protein isoprenylation, thus making them
useful in the treatment of proliferative diseases such as tumor
growth and cancer. Without wishing to be bound by theory, it is
believed that these compounds inhibit ras farnesyl protein
transferase, and thus show antiproliferative activity against ras

30 transformed cells.



1 6 JuL 2003
5 and o Exanples for R2 for 8.0 include: nethyl, i-propyl and
cycl ohexyl net hyl . Exanpl es of R32 and R33 include: H, phenyl) -OH and
benzyl . Conpounds of this invention include conmpounds of formula 10 1.0
wher ei n WOHPOR™9i s sel ected from group 6.0) 7.0, 7.1 BY7ES9273ha x is C
or CH (preferably CH), then R8 is selected from C3 to C, alkyl,
substituted C3 to C, alkyl) aryl al kylg - substituted aryl al kyl)
het er oaryl al kyl , substituted heteroaryl al kyl, cycloal kyl al kyl) or
substituted ED DESTRIPTION IOF INWENTIONt hi s i nvention include
conmpounds of fornula 1.0 wherei en R4 is selected, fro roup 6.0) 7.0)
7.1 or 8.0, and &Si@eéwe’aﬂtbﬁ?%ﬁﬁltwe 15 qugﬁqqgl?eﬂgw t he al kyl
chai n bet wegmlddsother®ise ihfdicdegpl € ring 2.0, 4.0 or 4.1) and the amde .
noiety (i.e., the -C(ONR 8 group) is substituted) i.e.,: (a) at |east one
20 of R9, R) R', Milzremsentythrapolesulartien plnahydyrogerdpbihe b) RO arid R,
and/or R a Al er to forma cyloal kyl ring. Conpounds
of thi s%f nv{e}g?l%)'%leilﬁctﬁﬁ e %é(;s %ﬁﬁis’of fornula 1.0 wherein when R4 is
group 5.0, and X BOErepresehispieet-bnbdoxyo@rhonydnd Re is H, then the al kyl

chain between R 3.( LJ.da ' . 2. 4.0 or 4.1),,and the am de
noi ety (i.e., theC- &%ﬂﬁﬁgé&%r-o@%ﬁ)éggﬁgﬁ‘t BFWIOW%E'{ 9”%%’) at | east one
of RO, R) R') R PH,BBZepoesceRds dichlatonssthihean H, and/or (b) RO and R,
and/or R' and R ~ e_taken together, .to forma cyloalkyl ring. ~ 6 ~~~
2003 WD 001 37459 b&@?o@é’sﬁ?fﬁ%@%mﬁd&%ﬁﬁﬂ‘aéﬂﬁ PR enti on i ncl ude
conpouri® of f or NDEAD-réprdsents dietindazddicarbosglatget ed from group 6.0) 7.0,
7.1 or 8.0, and X js. C or ( er.abl th i el ected from
aryl al kyl, substi P@H%‘Fﬁ%ﬁ@b&t‘ H"é‘r“gi %%Rcr;?ﬂ%éﬁ“i?yf%gﬁ?ﬁw it ed

het er oar y| ahigihopfops¥e8 @thiiyheddaiimide hysiwbatiloiideed cycl oal kyl al kyl .
Conmpounds of this_jnyention include c unds of formula 1.0 wherein when
R4 is 50 and X PM rSPreéFPkﬁ)&e#‘ Bt h R is selected from

aryl al kyl, substi Bgireprezentabthyl;) heteroaryl al kyl) substituted

het eroaryl al kyl, cycloal kyl al kyl, or substituted 10 cycl oal kyl al kyl .
Corrpounltfg of this 'Q%ﬁFPWePF%FgHéaEﬁ%unds of fornula 1.0-wherein when
R is selected frepHdfeptesént8.etifafol; 7-1 or 8.0) and X is N, then R8 is
selected from arylal kyl', substituted aryl al kyl % het er oaryl al kyl ,
substituted heter 555 T-AEREAsFOES, Lhysirpxybenggtriazgte hydeatpst i t ut ed

cycl oal kyl al kyl . mgﬁ@gnggisbgf@,%ﬁenti on include conpounds of fornula
1.0 wherein when R' is 5.0 and i's N, then R8 is selected from arylal kyl)
substituted aryl aifeH-rapresents ipoRrAANOLsubst i t ut ed het er oaryl al kyl

cycl oalggyl al kyl, @fe-sdfpetdddtadiycl oal kyl al kyl . 20 Thus, one enbodi ment of
this invention is diréected to conpounds wherein R 4 is the carbamate group
5.0 and the ot her Maaireprrasnss mathamolgef i ned for formula 1.0. Anot her
enbodi nent of thi §d. i j [ . compounds wherein R' is the
carbamat e group S%S ?%(ﬁété;éﬁl&an s?ﬁ&@%&%ohg,r substituents are as defined
for fornula 1.0. ANMMrespresaasdiNarathpmarphelingyvention is directed to
conmpounds wherei npR'_J te group 5.0, Xis Cor CH (preferably
CH) and the ot her Psﬁu]l.J tfééﬁﬁﬁ{egggaas defined for forrmula 1.0. 30 Anot her
enbodi i#ht of t hi Primpessenéhprepwi rected to conpounds wherein R 4 is the

carbamate group 5 i b S48 fa:g aSubstituted aryial kyl
(preferably aryl aﬂ%ﬁ%,s %H%L%eﬁgsgﬁﬁ‘ﬁtu sf\éﬁsﬁgélrlﬁs are as defined for
formula 1.0. 1 GEAFemesentafriethdam®oe; PCT/ US99/ 27939 - 16 Anot her
enbodi ment of thi sdn ' [ irec t 0..conpounds wherein R4 is the
car bamat e group SS%IA gfﬁ}ééﬁls@ﬂ?lgrﬁaecttcglrggac%dyl al kyl or substituted
het er oaryl al kyl ( AitH-ec@lesyntsceamabgdydfatdyl ), and the ot her substituents

are as ggfined fou,5 folmlaty




Anot her enbodi ment of this invention is directed to conpounds V\hEI‘"GBI]UR’?.““BS
the carbamate group 5.0, Xis N, RBis cycloalkylallcyl or substituted

cycl oal kyl al kyl (preferably cycl oal kyl al kyl), and the other substituents
are as defgesaisé or 10 fornula 1.0. Anot her enbodi nent ®CTUL7Avention is
directed to conmpounds wherein R4 is the carbamate group 5.0, X is Cor CH
(preferably CH); RB is arylal kyl or %u_bsti tuted arylal kyl (preferably

aryl al kyl)) and the other substituén]‘ts are as defined for formula 1.0. 15

Anot her enbodi nmen f this invention is . directed to c ounds, wherein R "
i s the carbamat eagfygifﬁpgeﬁfltis r?%t&n%ﬁrﬁﬁéﬁcg?aarbof Sad i s
het er oar yl abkydinefratilisid foutveshth @heboaaydrab Kpteféritdy ehalibysix

het er oaryl al %'3 and the other substituents are as defined for fornula
1.0. 20 AnGPRR" 8HBBE nent of this invention is directed to conpounds

wherein R 4 is thecRiga@eestsi oL (6)-Gro Ei\ﬁh&;eﬁ{ CCrepmeséh@r ably CH , Ry
is cycl oal kyl al kyl. or substituted cycloal kyl al kyl ggreferably
cycl oal Ryl | fylahgteraarybt ¢yclo tieteropydoabyl. o O@deylndd-d5: fornul a

1.0. 25 An 2 1 6 | R26 { i i, onpounds
wher ein v\,h%trﬁr}%jQ s?gbg?%%%ﬂggg) agir?dﬁx ?g@%;doe?ﬁ&@lé?% esi%g%cgg? ;fll% , and Re is
H) then thellyligrlarghain between R 3 (i.e., imidazole ring 2.0. 4.0 or 4.1)

and the am de noi I - OUR)4 jtuted, i.e.,: (a)
at | east one of h&t’l%lr Teség@i%gl&gz%e“%ﬁ)' %gdlel‘sﬁ‘gtahu%?&)tehan H, and/or {b)
RO and R, sabstitmteR'withcirRaryl gnoept ak dafined)belar, suett trah thecyl oal kyl ring,
and t he,ot her t] f royla 1.0. 16 JUL 2003
WO 00/ 39453%?@9@%&%11%8%0 %grtbgﬁg%%&egy’ this invention is
ﬂi rte(r:]t edttho corkrpiauylﬁ(tn_wmgngqg thmhs,«ﬂ?fﬁr?iohsvf@ml!ag{}ﬂ)-lﬁepl&pdn%zig Nzl gnd Rﬁ |1;5
, en the .chai n_bet ween 6., imdazole rin : .0 or 4.
bhd the amcatboens Fote SShiSRRETPe B an bR Rl pBl fme | o s
(B) RS and Rooandlar Fand Bt at o tarin 1000t ot Lo form a cyl oal kyl

: " y y
b and eelafcnHadiurdtt enrton Akstas 3 ERs kR aYElie oo Poit " anot hor
enbodi mslnt iﬁfecrltdf&HSasi pwsygme(%ﬁbéhﬁs dflmaémﬁeha sb@d@@ﬁmkwa sl 8 g\t«h&%se: E :R" is a
group sel egte rom 6.0, 7.0. 7.1 or_8. X.is N, is arylalkyl or
Substi ¢ ut oopeg PRIRYAY SbFiRieh e gyt B Ry FLGRE PhencrRi& s | tuent s ar e
as def i ned ARy, hyamﬂyaajk&g, ,ﬁm@hb_gy, ErHoi(TMR'Yf, -BlO,R" nvention is
directed to conpounds wherein R' is a group selected from 6.0, 7.0) 7.1 or
15 8.0. X i-SOyN(RY,. iamins; ellgdayiing keiallglaminet {GQORE> leat-8iCar y| al ky|

(preferably heter | al kyl d.the_at her, substituents are as defined for
formula 1. 0VRSG ﬁ‘g§¥8%5§?%?e%?(ybprtaﬁiqsapﬂventi on is directed to conpounds

Wnelr ei FgRl‘ : s a gyemmlgab ireptex@nts s'murlﬁtéa lca?rl.t%clyc?udri@#gszﬂ gleorﬁ,s Xis N Reis
cycl oal ky or substituted cyc c y prefera \
Cyel oal Iyl 4PICH 549G RABDRIEETERBS! IR GaY CoRALotE. G FEIHH! for mul a 1. 0.
Anot her en‘qﬂd% Beitlg sptidrill subitutedwith 6hé 6€ nestet (8. LOMPRWRGF Wherein R 4
is a group ected from 6.& 17. 0,, 7.1 ar g 0..,25 X1s Cor CH (preferably,
CH) Ra i S R EEORPE GF SRELH o5ty b APAaYRYR thehedaPRET N3 ISl kyl ) and
t he other sk§lgrouprdaehdlRybgrdif isiedepondémiystliacted).
25 cycloalkylalkyl-represents a cycloalkyl group, as defined
above, substituted with an alkyl group, as defined above, such that
the bond from another substituent is to the alkyl moiety;
halo-represents fluoro, chloro, bromo and iodo;
heteroaralkyl-represents an alkyl group, as defined above,
30 substituted with a heteroaryl group, as defined below, such that the
bond from another substituent is to the alkyl moiety;



Anot her embodi ment of this invention is dixected to conpounds whelieg mﬂm
is a group selected from 6.0) 7.0) 7.1 or 30 8.0) Xis C or

(preferabl is heteroarylal kyl or substituted het erg al kyl
(prefer ab‘fvé)“o’??_gs’er oaryl al kyl) and the other substituent8YP¥ %@XJdefl ned for

formula 1.0. 16 JUL 2003 WO 00/ 37459 PCT/ US99/27939 - 18 Anot her
enbodi ment of this invention is direrted to conpounds wherein R is a group
selected from 6.0, 7.0, 7.1 or 8.0, Xis Cor CH (preferably) CH, RBis

cycl oal kyl al kyl dietstdasyi-tefirederttscdyedt rbapk yobptigiAfyeshdtituted
cycl oal kyl al k ). and the 5 other substituents are as defined for formula

1.0. R, RWithR® and R:. havingatleashpng heteroatem selestedifmASD, and are
mor e pr ef ergby altf'&&ﬁﬁ&ﬁpmf;&m ch a cRfb ch@?'gxsga:S §@§§E gef er abl'y

i
sel ected from Kis Br or ) gres i ve conpoun a 1.0 include
trihal o, d.lmlagatrﬁpfﬁgmhamn eibet delgcalizetiopicelapioons ¢ pserdde as, for

exanpl e ( I d| hal o; (4) 8-hal o;
and (5) 5101%}- ?n %étl H{}l E%@p%%l#gﬁé\hﬂé?%&ﬁyég%ﬁg%% 0 is independently
sel ect ed. Fpr@f@abb;dctmtapungcfsomfz todmdagbdn Gtonss| ege; 2 ol 3-furyl,

3-Br.8-C1, ted ¢ substituted
conpounds; ]'%)3 %ﬁﬁ% 1% % qul.]%?? g@éaé 4n‘6’5§13§u§3(z'2$'1 (‘314 fbstituted
conpounds; amn@ﬁ)mm mpﬁamiyltmtmdzl{pymmmn@sl 33I'h1iL & 8{ti2v o compounds
are nore preferr r eferred Thus, for
exanpl e, 3- s% Ffat%aﬁ‘@glr‘ﬁ?md% %regn’%e proé érred and 8-d

substi tug eobcﬁmasﬂmm 2, 8-nst5-pBeioe7-atlolPl) 3SUds bi busithzaelyl, - pr eferably N
or NO wt ei ferr and B are  prefer e., the

opt i onal Jf:do’ig é‘ﬁg%lﬁ g’ﬂ'@ é% @'648?3%%4 spmfgaﬁ\gf’?”éﬁt ed. R5, R6, and
R are pr ef(@pﬁbhmﬁsuxsnmteawha@ AndVFe, »%b&élnf;)yndym &aHeaal bond is
absent), and 25 nore preferably X is N . is preferably selected from

aryl al kyl , REFREseRted agyl al kyl) het eroaryl al kyl) substituted
het er oar yI al kyl , cycl oal I;él/al kyI or subst\ut ed cycl oal kyl al kyl . Most

preferably, RB is selecte al kyl , substituted
aryl-(C, -C4)al kyl, heter substituted
het eroaryl - (C, - C, )aI kyl , yl, or substituted

cycl oal kyl - (C, - C4) al kyl . e pr ef rabl y) is selected from aryl-CH2-,
substituted aryl-CHZ-, hete&oaryl -@H2 , subktituted heteroaryl-CH2,
cycl oaI kyl - CH2- or substituted ~ S ~u~ Zao3 wWend0/ 37459 PCT/ US99/ 27939

aI kyl - S from benzyl,
3 pyr| rret hyl Cl%tﬁogg a’@%?}?pgg&ésg %&6}15%3? b? %@&t a%d still nore
prefer abI y ®8biandbedxarbo@iR ring mostainaid from ﬁqozm)caurbo:n Stonwhen

I A T do £

- C( R3") 20R3intenupadkpy 1 . @hetet@l-@'pupﬁlﬂéﬁd;ted G000) S-arc! WR2KY |,

-CHzZOC( O O cycl o yl, eth py. 2 OD.CF3. R is
preferably SFC"‘E flrepﬁ‘?ﬁq}{ g'aﬁ %)%Hyl‘”we eﬂ%?ﬁ and nore
preferady ﬂ@&\féydlefuﬁd lese. .Df@(b?NﬁQi or acﬁqsbﬁaaleehetre%ugrd&nkﬁsent ed by
substituent 5. dESfl‘d bed agove Pref erably, R20 for stituent 5.0 is
sel ected fr&fuPs RGiude s ttGF@H‘YQF?@‘Iranﬁlr?I o3 et él?‘Va}") thignyly ¢ oal kyl
substi t ut ed2wig-hr OPigerehh{E R-tdied-pyatdlidingl, gul&t(;_bi.iﬁmzlﬂyﬁ PSopot bound to

a carbon that is adjacent to an oxygen atom Mbre preferably R20 for
subst i t uent 4sligxanylsmozphebinyl, 686-)-C° to C, alkyl and C5 to C, cycl oal kyl
Most preferably 0 5950§§Q§&h5qg@§d§,gng%yggﬁﬁg&@d from t-butyl, i-propyl
and cycl ohexyl) mntﬁ i -propyl and tycl ohexyl being more preferred, and wth
cycl ohexyl being even 20 nore prefe d. R20 in substituent 6.0 is
preferably selected from al kylL A e I; nost preferably t-butyl)

i sopropyl or cycl ohexyl; and cyclohexyl R2' is preferably
selected from H or aIkyI nos§ d) nmethyl or isopropyl; and nore
preferapby 25 H R20 in substltu@nt .0 F% preferably sel ected from

cycl oal kyl or




al kyl; nost preferably cycl ohexyl, cyclopentyl, isopropyl; and noreq § JUL 00
preferably cyclohexyl. R36 in substituent 7.1 is preferably selected from
phenyl, 30 cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, 16 JU 2003
WO 00/ 3745380 peddafd or o , PCT/ US99/ 2?7939 and nost pref er algdryusseient ed from
cycl opropyl, cyclobutyl, cyclopentyl or cyclohexyl. R20 in substituent 8.0
is preferably selected from alkyl quZ‘S_cycI oal kyl al kyl ; nost preferably

met hyl , i sopropyl or cycl ohexyl net hyl ™ nore preferably nethyl or isopropyl;

and even nore preferably neth R9 R "2 ar referably

sel ected from Hﬂ‘&,cot“&g ,né?%@FOQ@?laﬁ-odﬁ?quﬁ‘{aﬂﬁ?ﬁl )) -CON(R e)2
(e.g., -CONRgmery shdven blowR92RNE preferpgdtl/ or R' and R 2 are taken toget her
to forma cycloalky] ring, said ring is preferably cycl opropyl cyclopentyl
or cyclohexyl. R9) R., B and R 2 are preferably Hwhen R is the

car bamat e subRltj is not H 15 Wien R is selected from
substituents 6.8% a s} 8.0, and at least one of RO, R) R', and R12
is other thag@-H th e of RO, R) R', and R12 is: (I)
preferably sel efad frpm C to (Eéll(%\lékyl, (2) -CON(R e)2 or (3) the
cycl oal kyl ring fornmedy¥when RO and R and/or R' and R 2, are taken
toget her al ong wRia_4'he sar ops & mt}R‘Wni ch they are bound; (11) nost
preferably sel ecnifed—'f-rIUm_ (1) !met h (2) gsopropyl, (3) -CONH2 or (4)

cycl opropyl; and (I I\l\)N ”éc'p‘rN a(bq)f? ected from ( 1) RO and R being
H, 25 and one of R ~ &pd RIL2 doeinpgo sétectd from al kyl (preferably,

nmet hyl or isopropyl), Bnd tRe ot her bei ng selected fromH or al kyl
(preferably, nmethyljd,; (2)BR9 and R being H and R' and R 2 being taken
together to farma cyetgal kyl rdang (preferably, cyclopropyl) ; or (3) R
and R 2 bei .w _olge =9 and R being -CONH2, and the 30 other being
H. 16J U,LS 3[\ O 00l 3171{1,SLP§T/ US99/ 27939 -21 Preferred conpounds,
when at | east obe~of REF"R, KRB and R2 is other than H al so include
conpounds wherein:® R9 nd R are H) dhdB}' and R 2 are the sane or
different al kyl,re ly_ 1 he sane, erein said alkyl is nore preferably
nmethyl. 5 For coRm____jT;e 2 ‘f{;h giR'r:‘:v\&nt/i’])é\dr’?, nis preferably 0-4) nore
preferably 0-2, and ‘wgQs rably @, RwPreferany, each R32 and R 3
are independently sel e@t?éd| ro 0 ,ngryl or arylalkyl (e.g.)
benzyl ): nost preferabkit Ho-AH oR pﬁ{enyl; and nore preferably H

5 Examples of R® substituents include: benzyl, -CH,C(CH,),,

-CH,-cyclohexyl, -CH,-cyclopropyl, -(CH,),CH,,

F
_ N N F
Q.0 0. T
H,C HoG” PN 1,0 N HoC
| o o o ,
OCH,

OH
16 g e g

CONH,,

CN
/©/ OCH3 /© /@
Hz‘f Hz‘f Hzcl HZ?

*



0l
10 Conpounds of fornula 1.0, wherein Xis N or CH incl ude) wth r%iﬁe»%r%ce

to the G11 bond, the R and S- isoners: ABRL d "' o~~~ ~~Rs Rah |
. ~Il ~~R4 b a (9.0) (R R5 ~A~ R~ RS R32 R33R6~|v~~' 13 ' ~i ~~C N~
( C)n\/FRv@ReW3748 RO R10 R11~R12 AB1 ~'~~" RB R d Rz"CT"’{S9?’27939 II'"1R4 b ~
a ( 10.0) (S) R&"~X~ R7 RS R32 RB3 R6 ~~ ~ / 13 ~N'~~~~C~N~ ( C ~n~ R R14

~O RO Rio R11 R12 Conpounds of fornmuha 1.0 also include conpounds having 15
the 2S stereochem stry and the G11 R or CG11 S stereochem stry.
Compounds of this invention include: 16 JU ?n~p W 00l 37459

PCT/ US99/ 27939 - 22 Br ~~/ O N~ ( 13.0) N Br RI N,,r"/C-N~ R14 10
Br ~~/ C N_( 15.0) NBr R8 N' ~N~ | 14 | WYWBr ~~/ C1L N~
(15.1) NBr s RN, ~—i | C~ 141 I RPB ~~/4lcLINV (17.0) NR8 I
"Zu/ C-N-~ R14 10 / CL N . O3, N .| 14 10 Br

——(CH,), ' \ and

Examples of R’ and R" groups include H and benzyl
Examples of R" and R"” groups include: H, -CH,,
-CH,CH(CH,),, -(CH,},CH,, benzyl, ethyl, p-chlorophenyl, and -OH.
5 Cyclopropyl is an Example of the R'' and R™ group being
taken together with the carbon atom to which they are bound to
form a cycloalkyl ring.
Examples of the optional substituents for the R" moiety
include: -CH,, -CH,OH, -CH,0C(0)O-cyclohexyl, -CH,0C(O)O-
10 cyclopentyl, ethyl, isopropyl, NH,, and -NHC(O)CF,.
Examples of R" include: -C(O)NH-cyclohexyl, -C(phenyl),, H,
methyl or ethyl.
Examples of R for group 5.0 include: t-butyl, ethyl, benzyl,
-CH(CH,),, -CH,CH(CH,),, -(CH,),CH,, n-butyl, n-hexyl, n-octyl, p-
15 chlorophenyl, cyclohexyl, cyclopentyl,
CH, CHy

—CN —CONH,, A\
H,C' CH,

’ or

H,C~ CH,4

Another example of R® for group 5.0 is

OH
Examples of R* and R* for 6.0 include: cyclohexyl, t-butyl, H,
20 -CH(CH,),, ethyl, -(CH,),CH,, phenyl, benzyl, -(CH,),phenyl, and -
CH.,.
Examples of R* for 7.0 include: 4-pyridyINO, -OCH,,



N/CRL4 10 Br ~ ~/ CL N (16.1) Br g R ~Nb JuLZi0

/ O (16.0) Br Rs /'w ~ N
| | ROBr Cl V (18.0) R§ | ~~/CiN~~ R14 |10 16 JUL 2003 WD 00/ 37459
PCT/ US99/ 27939 -23 Br ~ ~i CL N _ ( 19.0) NRS N.,rilC-N-1 14 1 | R OBr
~ ~ ~ O WO02msa) NRS ' N'~ri/C-N~1 14 | | R O Cl Neer/Rde9fiesN RS N
.,~~IC-N~1 141 1 ROCL N_ (23.0) NR§N.,~C-N~1 141 1 ROC NV
(20.0) R 1 | ~~ri ~NN/CRL4 10 By~~~ CL N_ (20.1) RS | ~,, , NN
/C R4 10 N (22.0) R$ | N ,~i ~C~N~~"Ri4 10

-CH(CH,),, -t-butyl, H, propyl, cyclohexyl and

——CN —~CONH,

Examples for R* for 7.1 include: cyclohexyl, cyclopentyl,
cyclobutyl, cyclopropyl,

5 and o |

Examples for R for 8.0 include: methyl, i-propyl and
cyclohexylmethyl.

Exémples of R” and R™ include: H, phenyl, -OH and benzyl.

Compoilnds of this invention include compounds of formula

10 1.0 wherein when R" is selected from: group 6.0, 7.0, 7.1 or 8.0,

and X is C or CH (preferably CH), then R® is selected from: C,toC,,
alkyl, substituted C, to C,, alkyl, arylalkyl, substituted arylalkyl,
heteroarylalkyl, substituted heteroarylalkyl, cycloalkylalkyl, or

substituted cycloalkylalkyl.
15 Compounds of this invention include compounds of formula

1.0 wherein when R" is selected from: group 6.0, 7.0, 7.1 or 8.0,
and X is C or CH (preferably CH), and R® is H, then the alkyl chain
between R* (i.e., imidazole ring 2.0, 4.0 or 4.1) and the amide
moiety (i.e., the -C(O)NR" group) is substituted, i.e.,: (a) at least one

20 ofR’, R", R", R® R®, or R® is other than H, and/or (b) R® and R",
and/or R" and R", are taken together to form a cyloalkyl ring.

Compounds of this invention include compounds of formula

1.0 wherein when R* is group 5.0, and X is C or CH (preferably CH),
and R’ is H, then the alkyl chain between R" (i.e., imidazole ring

25 2.0, 4.0 or 4.1) and the amide moiety (i.e., the -C(O)NR"™ group) is
substituted, i.e.,: (a) at least one of R’, R, R", R*, R®, or R*® is
other than H, and/or (b) R’ and R, and/or R and R", are taken
together to form a cyloalkyl ring.



N (24.0) RBI N'""'"/~C-N\~ R14 O 16 JUL 2003 WD 00/ 37459 -24 C1 I\'I“WZA“.“'S:L
)NR8N,'/C~N~I14I1RON~(242)NC1R8IN/I/CN‘~R1410N_
(24.4) NCL R8I N1/I,/C N~ R14 10 ~1 \l N~ (24.6) N C1 RN """ ~~~C-N~
| 14 1 | WOBMBECT) u399/27939| CLN_(24.1) R8 1 I o"CT’”F\?%Wt R14 to j
(24.3) A 8 RI1 ,,,// C N ~Rl4 10r (24.5) R14 R8BI VvIC-N~~to \l N
(24.7) CL R8BI iN~1 141 | R O Conpdbnds of the invention also include

conmpounds
Compounds of this invention include compounds of formula

1.0 wherein when R" is selected from: group 6.0, 7.0, 7.1 or 8.0,
and X is C or CH (preferably CH), then R® is selected from: arylalkyl,
substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl,

5 cycloalkylalkyl, or substituted cycloalkylalkyl.

Compounds of this invention include compounds of formula
1.0 wherein when R" is 5.0 and X is C or CH (preferably CH), then
R’ is selected from: arylalkyl, substituted arylalkyl, heteroarylalkyl,
substituted heteroarylalkyl, cycloalkylalkyl, or substituted

10 cycloalkylalkyl.

Compounds of this invention include compounds of formula
1.0.-wherein when R" is selected from: group 6.0, 7.0, 7.1 or 8.0,
and X is N, then R’ is selected from: arylalkyl, substituted arylalkyl,
heteroarylalkyl, substituted heteroarylalkyl, cycloalkylalkyl, or

15 substituted cycloalkylalkyl.

Compounds of this invention include compounds of formula

1.0 wherein when R" is 5.0 and X is N, then R® is selected from:

arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted

heteroarylalkyl, cycloalkylalkyl, or substituted cycloalkylalkyl.
20 Thus, one embodiment of this invention is directed to

compounds wherein R" is the carbamate group 5.0 and the other
substituents are as defined for formula 1.0.

Another embodiment of this invention is directed to

compounds wherein R" is the carbamate group 5.0, X is N and the
25 other substituents are as defined for formula 1.0.

Another embodiment of this invention is directed to
compounds wherein R" is the carbamate group 5.0, X is C or CH
(preferably CH) and the other substituents are as defined for
formula 1.0.

30 Another embodiment of this invention is directed to
compounds wherein R" is the carbamate group 5.0, X is N, R’ is

arylalkyl or substituted arylalkyl (preferably arylalkyl), and the
other substituents are as defined for formula 1.0.



corresponding to 13.0-15.0 ) 15.1, 16. 0. 16.1, 17.0-19.0, 19.1, 2d.%JuL 200
20.1, 21.0-23.0) 23.1, 24.0, and 24.1-24.7, except that the conpounds have

t he 2S stereochem stry. 1 6 JU 1003 WO 00l 37459 PCT/ US99/ 27939 -25
Conmpoundswafooztwss i nventi on al so i ncl ude conpounds corr eBEDHEMIATP3L O
13.0-15.0, 15.1, 16.0, 16.1. 17.0-19.0, 19.1, 20.0, 20. I , 21.0-23.0,

23.1, 24.0, and 24.1-24. 7, except thag Ring | is phenyl instead of
pyridyl. 5 Conmpounds of the invention also include conpounds correspondi ng

to 13.0-15.0) 155\%%%&?%,3%@%%&6% Oﬁg{%‘iﬁﬁfgﬁ?&?@gﬁ@@d%- 20.1, 21.0-23.0,

23.1, 24.0) and enyl i nstead of pyridyl
and the conpounpsuhdywheneirPB''stdhe catlzamate group HOPXeise¥ rRdisconpounds of

f la 1.0 f |, & 'd ... 7~/ _R3
7 P 2 BREHSS AR IS Gt el Ao o ey Be Lk i D (g
~NJ~. , ~/ C~N-het€rgaryRIRAD and €h&KotitosiRidtitRéRtsShfd aedefindtefoei n R 4 is the

car bannatg’e ou 5.10 wherein all substituents are as above defined. 15 A
preferre c%ﬁﬁ%‘gﬁj of formula 25.0 is: At) BR d ........ U~ ~RB 2 ~ 1 1

Il , 11l Rb 1 ~AndRef embddiMeR® of thisRnv&Btidiszs B33cREatBY ~ ~ | ~3
~N~. . ~~/ G N~ C)n./ RRo~1ORs RRo R t RI2\QOOwth fornula 27.0:
16 JUL 2003 W%‘ﬁ%’&e-r% . isge carbamate ggpup $0, Xis g R'is| 1 ~| ~R4 b~ _
(27.0) RS ~ dycloaticfialifyd dr Bibdtiinted cydloidlaticyl (pPeferably
cycloalkylalkyl), and the other substituents are as defined for
10 formula 1.0.
Another embodiment of this invention is directed to
compounds ‘wherein R' is the carbamate group 5.0, X is C or CH
(preferably CH); R’ is arylalkyl or substituted arylalkyl (preferably
arylalkyl), and the other substituents are as defined for formula 1.0.
15 Another embodiment of this invention is directed to
compounds wherein R" is the carbamate group 5.0, X is C or CH
(preferably CH). R® is heteroarylalkyl or substituted heteroarylalkyl
(preferably heteroarylalkyl), and the other substituents are as
defined for formula 1.0.
20 Another embodiment of this invention is directed to
compounds wherein R" is the carbamate group 5.0, X is C or CH
(preferably CH), R® is cycloalkylalkyl or substituted cycloalkylalkyl
(preferably cycloalkylalkyl), and the other substituents are as
defined for formula 1.0.
25 Another embodiment of this invention is directed to
compounds wherein when R" is group 5.0, and X is C or CH
(preferably CH), and R’ is H, then the alkyl chain between R" (i.e.,
imidazole ring 2.0, 4.0 or 4.1) and the amide moiety (i.e., the -
C(O)NR" group) is substituted, i.e.,: (a) at least one of R®, R, R",
30 R% R*®, or R®is other than H, and/or (b) R’ and R", and/or R" and
R'", are taken together to form a cyloalkyl ring, and the other
substituents are as defined for formula 1.0.



~N~,.~iIGN-( C1n/ \ RRO ~ 10Rg RLO RL1 R12 \ O O PCT/ US99I 271989Ubdil}g
nost preferred (wherein all substituents are as defined above) . Conpounds
of formula 25.0 include: R / ~~ R3 N~ (28.0) R4 R8 R32 R;%%SR N~ 20 ~
~ R-Ip RMPWAYP R ~ 00 0 and RL ~ ~ ~ R3 N ~ (29.0) i¢"RP 2 R33 N
.~~I/CN-~C~n~ 13\ / RR20 ~ ~OR9 R10 R11/ \R12 \ O O wherein all
substituents are as defined above. Pnegferred conpounds of fornulas 28.0 and
29.0 are those 10 wherein the R to R substituents are selected to produce
trihal o, dihal o sastHewhBddinsHtifithi eFefOFRGY Ad@ctabtalescri bed above. 1
6 J UL 2003 WO 00/ 37459 PCT/ US99/,27939 -27 Conpounds of fornula 29.0 are
preferred. SHSPOBRESIVRERFIR sy 38 gaeuR -9, Kds26 and\Reieln RB i s

sel ected fraan BNzl chbin/BERRRRZNR!. (1.8 ma&%léﬁhgyi.opa.wpmr opyl met hyi ;
R2 is cyclohexyl, i-propyl or t-butyl (nore preferred is cyclohexyl), R is
Br 5 or H #adithe grmudgaomty i.¢4, they r@QINE ‘egroun) y substigpdeddse-of for nul a
29. 0 whey ei | o Rdo isu gyel ghae B ik - (even nore
preferrgj c(%()::agklléea%tl , éI%'}1){i'sF!@I—’I,P@R’:B»CI:{i’sﬁ% éygnaéﬁgiﬁ%ﬁ or’éa.ayé#eferred
conpounds ofb) Riiand RVeanddar Ricandi®”, Bde Baken togetherdd foRn(&- | somer) N N N

1w NN SRR el e e e P g e il o) 5
~ ~<ci \NHN. CH3 HsC~s N ~i ~~N~~

Another embodiment of this invention is directed to

10 compounds wherein R" is a group selected from: 6.0, 7.0, 7.1 or
8.0, X is N, R’ is arylalkyl or substituted arylalkyl (preferably
arylalkyl) and the other substituents are as defined for formula 1.0.

Another embodiment of this invention is directed to
compounds wherein R" is a group selected from: 6.0, 7.0, 7.1 or

15 8.0, Xis N, R’ is heteroarylalkyl or substituted heteroarylalkyl
(preferably heteroarylalkyl) and the other substituents are as
defined for formula 1.0.

Another embodiment of this invention is directed to
compounds wherein R" is a group selected from: 6.0, 7.0, 7.1 or

20 8.0, Xis N, R’ s cycloalkylalkyl or substituted cycloalkylalkyl
(preferably, cycloalkylalkyl) and the other substituents are as
defined for formula 1.0.

Another embodiment of this invention is directed to
compounds wherein R" is a group selected from:6.0, 7.0, 7.1 or 8.0,

25 Xis C or CH (preferably, CH), R’ is arylalkyl or substituted arylalkyl
(preferably arylalkyl) and the other substituents are as defined for
formula 1.0.

Another embodiment of this invention is directed to
compounds wherein R" is a group selected from: 6.0, 7.0, 7.1 or

30 8.0,Xis C or CH (preferably, CH), R® is heteroarylalkyl or
substituted heteroarylalkyl (preferably, heteroarylalkyl) and the
other substituents are as defined for formula 1.0.



H3C O-O O N (Exanpl e 58) . 1 6 JU 2D03 WO 001 37459 PCT/ US99/ 2793911t 23[8
Br ~1 ~~d WwWN~ n NCN/~N~NIT | O-0 OH3C ~CH3 CH3 Br C N~/
N~ C-NMM-NI! N~OOHBr , "  ~N="" CN~V~f1O OOf ~2Hs
Br C n ~MWdgystdsxanple 78 Step B) (Exanple 79 Step B | spopus®R7$3Exanpl e 80
| somer A) (Exanple 88 Isomer A) H3C i 'CH3 CH3 ~ S ~u~ Zaa~ WD 00l 37459
-29 Br~ ~~\ O i NN-—~" C NWN ~N_Gg O H3C ~ CH3 CH3 (Exanple 93 |soner
D) PCT/ US99/ 27939

Another embodiment of this invention is directed to

compounds wherein R" is a group selected from: 6.0, 7.0, 7.1 or

8.0, X is C or CH (preferably, CH), R® is cycloalkylalkyl or

substituted cycloalkylalkyl (preferably, cycloalkylalkyl) and the
5 other substituents are as defined for formula 1.0.

R', R*, R}, and R’ are preferably selected from H or halo, and
are more preferably selected from H, Br, F, or Cl, and are most
preferably selected from H, Br or Cl. Representative compounds of
formula 1.0 include trihalo, dihalo and monohalo substituted

10 compounds, such as, for example: (1) 3,8,10-trihalo; (2) 3,7,8-
trihalo; (3) 3,8-dihalo; (4) 8-halo; and (5) 10-halo substituted
compounds; wherein each halo is independently selected. Preferred
compounds of formula 1.0 include: (1)} 3-Br,8-Cl, 10-Br-substituted
compounds; (2) 3-Br,7-Br,8-Cl-substituted compounds; (3} 3-Br,8-

15 Cl-substituted compounds; (4) 8-Cl-substituted compounds; and (5)
10-Cl-substituted compounds. The 3,8-dihalo compounds are more
preferred and the 8-halo compounds are most preferred. Thus, for
example, 3-Br,8-Cl substituted compounds are more preferred and
8-Cl substituted compounds are most preferred.

20 Substituent a is preferably N or N'O” with N being preferred. '

A and B are preferably H,, i.e., the optional bond is absent
and the C5-C6 bridge is unsubstituted.

R°, R®, and R’ are preferably H.

X is preferably N or CH (i.e., the optional bond is absent), and

25 more preferably X is N.

R’ is preferably selected from: arylalkyl, substituted aryl alkyl
heteroarylalkyl, substituted heteroarylalkyl, cycloalkylalkyl or
substituted cycloalkylalkyl. Most preferably, R’ is selected from:
aryl-(C,-C )alkyl, substituted aryl-(C,-C )alkyl, heteroaryl-(C,-

30 C)alkyl, substituted heteroaryl-(C,-C,)alkyl, cycloalkyl-(C,-C )alkyl,
or substituted cycloalkyl-(C,-C, )alkyl. More preferably, R’ is
selected from: aryl-CH,-, substituted aryl-CH,-, heteroaryl-CH,-,
substituted heteroaryl-CH,, cycloalkyl-CH,- or substituted



~~\VCILNN HOHN~N-NN,""" OHNOBr ~_ ~1 \~-C1NHI\1IRIJ

1>N

~N 0 OH O H3C CH3 CH3 (Exanpl e 99) (Exanple 100)
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cycloalkyl-CH,-. Even more preferably, R® is selected from: benzyl,
3-pyridylmethyl, 4-fluoro-benzyl or cyclopropylmethyl, and still
more preferably R® is benzyl.

R" is preferably ring 2.0 or 4.0. When substituted on the
substitutable carbon atoms of the imidazole ring, the substituents
are generally selected from: -N(R"),, -NHC(O)R", -C(R*),OR™, or
alkyl, e.g., -CH,, -CH,OH, -CH,OC(O)O-cyclohexyl, -CH,0C(O)O-
cyclopentyl, ethyl, isopropyl, NH,, or -NHC(O)CF,.

R"” is preferably H or alkyl, most preferably H, methyl or
ethyl, and more preferably methyl.

R" is preferably a carbamate group represented by
substituent 5.0 described above. Preferably, R* for substituent 5.0
is selected from: alkyl, substituted alkyl, aryl, cycloalkyl, or
cycloalkyl substituted with -OH provided that said -OH substituent
is not bound to a carbon that is adjacent to an oxygen atom. More
preferably R” for substituent 5.0 is selected from: C, to C, alkyl and
C, to C, cycloalkyl. Most preferably R* for substituent 5.0 is
selected from: t-butyl, i-propyl and cyclohexyl, with i-propyl and
cyclohexyl being more preferred, and with cyclohexyl being even
more preferred.

R” in substituent 6.0 is preferably selected from: alkyl or
cycloalkyl; most preferably t-butyl, isopropyl or cyclohexyl; and
more preferably cyclohexyl. R is preferably selected from: H or
alkyl; most preferably H, methyl or isopropyl; and more preferably
H.

R” in substituent 7.0 is preferably selected from: cycloalkyl or
alkyl; most preferably cyclohexyl, cyclopentyl, isopropyl; and more
preferably cyclohexyl.

R® in substituent 7.1 is preferably selected from: phenyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

Cl ~N\ j



~ 6 JUG 1003 WD 00137459 -31 ~ci ~j N_ / ~ H3C N\ -— N N (Exan] f%IH
N~~~~NP) O- 0O~-N_ NCHg ~~ N/~ (Exanple 232) N _i~~ ~N-N O~ 110 O
cl / N\ ~ H3C CH3 v (Exanple 326) ~% O "OOC ~~i N\ ~ CHa (Exanple
330) ~% OWO@sREN/ US99/ 27939 1 6 JU ZOQ®B WD 00/ 37459PCBESIHZIBN , ~ N
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and most preferably selected from: cyclopropyl, cyclobutyl,

cyclopentyl or cyclohexyl.
R” in substituent 8.0 is preferably selected from: alkyl or
5 cycloalkylalkyl; most preferably methyl, isopropyl or
cyclohexylmethyl; more preferably methyl or isopropyl; and even
more preferably methyl.
R’, R, R", and R" are preferably selected from: H, C, to C,
alkyl {e.g., methyl or isopropyl), -CON(R"), (e.g., -CONH,), or when

10 R’and R" and/or R'" and R" are taken together to form a
cycloalkyl ring, 'said ring is preferably cyclopropyl cyclopentyl or
cyclohexyl.

R®, R, R", and R¥ are preferably H when R is the carbamate
substituent 5.0 and R® is not H.

15 When R" is selected from substituents 6.0, 7.0, 7.1 and 8.0,
and at least one of R, R, R"', and R" is other than H, then at léast
one of R%, R, R", and R is:

1 preferably selected from: (1) C, to C, alkyl,
(2) -CON(R"), or (3) the cycloalkyl ring formed when R® and R",

20 and/or R" and R, are taken together along with the carbon atom
to which they are bound;

(I1) most preferably selected from: (1) methyl, (2)
isopropyl, (3) -CONH, or (4) cyclopropyl; and
(IIl) more preferably selected from: (1) R® and R'°.being H,

25 and one of R" and R" being selected from: alkyl (preferably, methyl
or isopropyl), and the other being selected from H or alkyl
(preferably, methyl); (2) R* and R being H, and R" and R" being
taken together to form a cycloalkyl ring (preferably, cyclopropyl); or
(3) R" and R" being H, and one of R’ and R" being -CONH,, and the

30 other being H.



PCT/ US99/ 27939 (Exanpl e 243) (Exanple 286A) 1 6 JU 2003 WO 00/ 3745 Jug o
Br € / 1/ \ NNM "~r,~~N/ N'~~ I N~OO >~ ONBr/ NNM "'r, N.
N. I~NOONNNNM Niil / -1 NOOON/7 NNM N"Hl~rr OOON
PCT/ US99/ WR988748%Exanpl e 286B) (Exanpl e 304) (Exanpl e 30B§TYEYANM e 307) or
16J U~ 2~~3 W 0037459 -34 NN M ,.~~i ~~N N O O ON (Exanpl e 308)

.21 -
Preferred compounds, when at least one of R°, R, R", and R”
is other than H, also include compounds wherein: R’ and R" are H,
and R'' and R"” are the same or different alkyl, preferably the same,
wherein said alkyl is more preferably methyl.
5 For compounds of the invention, n is preferably 0-4, more
preferably 0-2, and most preferably O or 1.
Preferably, each R* and R® are independently selected from:
H, -OR", aryl or arylalkyl (e.g., benzyl); most preferably H,
-OH or phenyl; and more preferably H.
10 Compounds of formula 1.0, wherein X is N or CH, include,

with reference to the C-11 bond, the R- and S$- isomers:

Compounds of formula 1.0 also include compounds having
15 the 2S stereochemistry and the C-11 R- or C-11 S- stereochemistry.

Compounds of this invention include:



PCT/ US991 27939 Most preferred conpounds include the conpounds Br ~ ~R|]m~7r\c:l

i N_HN-1 HHNNHCCH N~~ ~// Exanple 58 H3G-0~0 O N C1 ,

\ ~CH3 ~r N~ Examle 225 NI~~~ ( P) o~00i Cl1\~ N _ :N\ICHsa
-., N~ (m@ewihe9226) NN P NI1O- ~\I O-O CH3 1 6 J UPCT/ESOB7939

PCTI US99127939 WD 00137459 -35 ~C j ~-N_CH3 N\ ~~~ NN/ NN/~ O O
O (Exanple 227) C1 ~I N , CH3 N\ N/ N (Exanmple 228) N /~y/~/ w O-
,O0. O0C1 N~~/HsCN\~~~NN/ (Exanple 229) No~ o0 0 ci ~N~~ N

CHBl(ExarrpIe232) ~ ~~ N/ NN o-~o




/1 16J UL 2D03 WO 00/37459 -36 c~ ~-N~ N~ H3C CH3 (,~ N ~ (Exadﬁl$m3
326) N~~~ ~~%0 "00O0~\J NN,,, N(Exanple 327) N,~~ ~N~CH3 O "O'O
~N PCT/ US99/ 27939 and More preferred conpounds include ;@f %QEE ynds of
Exanpl es B9 W0A8Y? 225 226, 229, 232 and 326. Conpounds © anpl es 58)

199, 225) 229 and 326 are even nore preferred. The conpound of Exanple 225
is even still nore preferred. Prefer&3y the conpound of Exanples 225, 229
and 326 are adnministered orally. This invention is also directed to the
conmpounds of Exanpl es S 30 32, 41) 42, 43, 81, 105, 106, 293, and

directed to the cd > 38, 39) 40, 67)
and 2 Ihe’ conpounds of

Exanpl es 67, 68, 69, N5 and 70 di@(breferred. hi sgi nvent (28h0] s al so

directed to the conpou Ies 27) 28, 29 N, 72, 84, 76) 98, 101,
103, 104, 107) 108, 11 11 , 256) 257, 258 , 26&) 261, 262, 264)
265, 266, 267, 268, 26 % 2%1L. 72) 273, 274N 278, 276) _2%7) 278) 285)

286, 286A) 20 290, 291, 95, 296, 297) 299, 3p0) 1, 302) and
303. 16J UL 2003 V[MO@/SZASg CT/ US99/ 27939 - 8 Copounds of Exanpl es
101, 103, 71, 72 Step B, Step C and 259 are preferred This invention is
al so directed LO copnoy , 80) \aneh 281, 5 Li nes drawn

into the ring Sy xﬂns\ t he |no' d bo i ) p&' attached to
any of the substi t\utah

S padyinds of the

i nvention may exi st iNn dijf fere tlgqgnerlc (e gN ehantlongnﬁl)

di ast ereoi soners) atropisquers) fornB 10 The inyv ion coptenpl ates al
such isoners both in plre f rn1 ¥d in adnixture,[includin racenlc

m xtures. Enol fornms a e aI \F?Ed Certain tgi cyq)icnconpounds will be
acidic in nature, e.g. nds whi ch posse®s a'jearbo or phenolic
hydr oxyl 15 group. Thesefgonp may form pharna eutl alf;§200eptable
salts. Exanples of such salts nay i ncl ude sodi unm) potassiun) calcium

al um num gold and_si are salts formed with
phar maceuti cal | y_ A i nes,

hydr oxyal kyl am n x (fertain basic
tricyclic conpound ' ab lts) e.qg., acid
addition salts. n&%ziﬁrn1salts wth
strong acid) while co 1
also formsalts




25 with weaker acids. Exanples of suitable acids for salt fornatiog @ 200
hydrochl oric, sulfuric, phosphoric) acetic, citric, oxalic, malon
salicylic, malic, fumaric, succinic, ascorbic, nmalefic, nethanesul fonic and
ot her mi nwoabsmsd carboxylic acids well known to those PET/U$se2W% . The
salts are prepared by contacting the free 30 base formw th a sufficient
amount of the desired acid to produpg a salt in the conventional nanner.
The free base forns may be regenerat 6 by treating the salt with a suitable
dilute aqueous base sgl ution such as dilute aqueous NaCH, potassium

) 9_-38 annDnla and
) ?espectlve sal t
pol ubility in polar

forns sonewhat Qp-
sol vents, but thé mcidjand -.?£3 ?Its are Other =-ud a{ent to their
respective free base faqrns for purposes 5 of th nvention. All such acid
and base salts are ifitended tG@be phar maceut i cfal | yYaccepfabl e salts within
t he scope of the inventi n an al# acid and bage salts greconsidered
equivalent to the fre e correspondi co ‘6uﬁ%§cfor pur poses of
the 10 inventi on. The s of formula I . ; Zﬁlst in unsol vated as

wel | as sol vated forns |nc udlng hydrated forns) e.g.) hem -hydrate. In

general , the sol vateg ns) with pharnaceutlcf y acceptable sol vents such
as water, ethang \ ke are equi valg & unsolvated forns
for purposes of\the Conmpounds on may be prepared
according to the =) S _described in .|5 Gpubl i shed April 20,

1995, W96/ 31478 pﬁbll ed/Cc{db@ 10, 1996, WO D7/ B34784plbl i shed July 3.
1997, U.S. 5,719) 1ﬁ€: ed Rgbruary 17. 1998 i
Application Seri al . 09/094487 filed June 15 18 (s¢e al so W98/ 57960
publ i shed Decenber 23y 98).+-N-hg' di scl osures of (edthc-b¥iag i ncor por at ed
herein by reference theretdl and’ according to thelprdbedures descri bed
bel ow. Conpounds of th@-lnv@ntlon can be preparel acd%rdlng to the 25
here f nis 11 R | R12 RA
ef l ex (30.0) (31.0)

reacti on schenes descybed bel ow. Reacti on Sc
11 ~ ,%C-2Et N EEE \~ NN N-H + R
(32.0) 16 J O \ O

5 Compounds of the invention also include compounds
corresponding to 13.0-15.0, 15.1, 16.0, 16.1, 17.0-19.0, 19.1, 20.0,
20.1, 21.0-23.0, 23.1, 24.0, and 24.1-24.7, except that the
compounds have the 2S stereochemistry.



L 7003
WD 00/37459 -39 R 1 R12 RA LAH\A N ~>C~ CH 32.0 ~ N (33.0) 033.6 E-ilr"\\J ~N
-H (34.0) O PCT/US99/27939 R11 R12 RA Ph3P \~N N DEAD THF N O (35.0) R11

RL2 A N2 5l ~=== NHZ 35.0 - -~ - _ ELCH AN (36, Oycflisimnfiys~ (36.0) +

| 1 1) 3A ecular Sieves | | HY-~Y 2) "NaBH4 Y~Y O HN ~N' N ~~," RA (36.1

| a Boc BOC Ni) cH2ci2 NR' 36.0 + H 2)-cycl ohe~xyl H |socyanate NNNNO
~< RIUN'i o N \ 00 (38.0) (37.0)2P-HR$ BOC BOC \~Y A N 1)CHzClz N ~
li, RH 2) cycl ohexyl Y 36.1 + isocyanate N ON~NWN NR "\\~~/~ R12 ~"-~0O
~ 0o (37. 0) ~ Cogpounds of the gnyentigpalspingbidyasmposdds TFA Salt R A N

20,010 1 R4, Jale e St R ALEh Se dgy [N
~~~' R3 39.804, 21.0-23.0, 23.1, 24.0, and 24.1-24.7, except that Ring I is

phenyl instead of pyridyl.

5 Compounds of the invention also include compounds

corresponding to 13.0-15.0, 15.1, 16.0, 16.1, 17.0-19.0, 19.1, 20.0,

20.1, 21.0-23.0, 23.1, 24.0, and 24.1-24.7, except that Ring I is

phenyl instead of pyridyl and the compounds have the 2S

stereochemistry.

10 Preferred compounds of formula 1.0 include compounds of

the formula:

) 'I//C/N ( Cla ><R13
9 10 RIt
20 R R
R\ /&

O O
(i.e., wherein R" is the carbamate group 5.0) wherein all
substituents are as above defined.

15 A preferred compound of formula 25.0 is:

with formula 27.0:



A Bb:_\V/aR1"'"d......... RB RR N\R4A RATEAHs b; °~ ~ '~ CHC12 NN
/ Na NR2 Cl R- R11 R12 (40.0) ~ N-p o (41.0) | HA., _BR d _..4§.JuL200
Rs 391+ ~1RBA.~B/ R ......... R32a4/ RAdi RNR\ TEA CHC12
b:; ~ N NweNoardsp R2 C1 R4 ~ ~~ R11 Rt2 (40.0) N o o (41PQT/ysyp2i3? 1 6 JUL
2003 WD 00/ 37459 PCT/ US99/ 27939 -41 In Schene 1, R ~ and R 2 are
preferably methyl when His bound togghe am de nitrogen (i.e.) when Re in
formula 1.0 is H, e.g., 41.0) and are preferably H when the anm de nitrogen
is substituted (i.e., R8 in onrrruIaBl Ois other than H, e.g., 41.1. Those
skilled in 5 the art will apphgcidte that ot her acyl ating agents can be
used in place of cycloR 'l 80CY: a/t’ obtai n conpounds having different
groups bound to the carben Ih tyis bound to the piperazine
ni trogen. Those skil | BY T QLW |1 aks0 appreciate that other esters
can be used in place of comgound 31.9 to obt ai @7oypounds 10 having
di fferent carbon chains betwee e |mdaz le ring and the C(O NHgroup. -
tsepﬁgf ¢ ﬁa?h

Compounds of 41.0 can be |ﬁg W|t e conjugate addition of
i mdazole (2-, 4-) and/orﬂg pte@ to aa) Piately substituted
acrylate 31.0 in EtOH at refI ux I*Dr at 32(15 9q S andard LAH reduction
of the ester 32.0 gives the @gbc . 8° WhREhRC an Be converted to the
pht ha.lunide 35.0 via the Mts reaction. Renoval of the phthaiimdo
group with hydrazine in EtCH at reflux gives amne 36.0. This amne readily
opens t he pbpirgmost pacthymtd (Edhe3@irDalhisubstihecrds araasalefiobd COZ and 20
subsequent F)act)l on with isocyanates gives the one pot conversion to urea
38.0. RenovaPof t he BOC-group with 50% TFA at room tenperature gives the
salt 39.0, whi chCoaipdimmdseaitiolgnuda . @dnt¢lodehe tricyclic chloride 40.0 to
gi ve the desired product 41.0. 1Ln Scherre 1, and the Schenmes that follow, Y
represents C, N 25 or N O--su ere_g£an only be 0-2 Y substituents

i 3 e v O-. R' represents the optional
substituents in the imda are defined for imdazole ring 4.0
above. RB represents the opitNona pSti tuent s (glgioh ned above for the aryl
or heteroaryl groups for R8. 30AQr Rexang)l g, follow ng Reaction Schene 1)
wherein R' and R 2 are net hyl)[ and)usin 42.0 (see Preparative
Exanpl e 40 in WO 95/ 10516 pub |shq//@g m%c 95)R¥ 1 6 J UIl 1a3 wo
0oi 37as9 - 42 connpound 43.0 BFN~ ~'C” Q?%IQC Q) Br ~~~0C NNN
~\r~~N ~ N ~N H3C CHg O Rzo/& Il g “RIOKR

5 Yo Yo

and
R! 74 \ R3

(29.0)

Rsz R33
( j'l// /N>((C)><R13

rlio R
20
R\
o 0o

wherein all substituents are as defined above.
Preferred compounds of formulas 28.0 and 29.0 are those
10 wherein the R' to R® substituents are selected to produce trihalo,

dihalo and monohalo substituted compounds, as described above.



N~O (43.0) H can be obtained. 5 Reaction Scheme 2 (n is 0) RA N\ .16 Jokddld)
R11 -Na + R12--CO2Et Br~(45.0) R11 R12 RA ~~CH 46.0 ~~~ N ~J N (47.0) O
48.0 + ~/ \N-K (49.0) o R11 R12 RA DVF \"N~CO2Et so~c ' < J NHS46.O) R1l
R12 RA —-WP03UES \ -~ Z/N TEA' ~ J N (48.0) o DVF R11 RIF¥*RY 50. 0)

PCT/ US99/ 27939 16 JU 203 WO 00/37459 -43 R11 R12 RA i~ NH2 N2H4 \ N
50.0 ----~ C N J (51.0) PCT/US99/ 279387 RB~~ RB~~ (51.0) + Ii 1) 3A

Mol ecular Sieves \\ |; H\ ,Y 2) NaBH4 \ ,Y Y R111' 12 OHN ~~~ R RA N ~/

(51.1) The synt heshspdinddef idHhAiEELD. Btte PrbfReredl MoSegiensTdd hfe t he
allcylation of the sodiumsalt of imdazole (or substituted imdazole) 5
44.0 with asompaungiscof forapnda29.0 arhereuR ivsrelested fromashenzyhel-0 gives t he

| cohol 47. [ ' 2t | at ith
S Eonol A7 Rl SpiaAhuart ambsperR et gy 2 v

pot assi um pht hal i m de es t pht hal i m do derivative
50. 0 whi ch euelobexyle &@irppyont-dutpldlneretpreferred is cyclohexyl), R' is Br

5 orH, R'is Cl, and R*is H. More preferred are compounds of
formula 29.0 wherein R® is benzyl, R” is cyclohexyl, i-propyl or t-
butyl (even more preferred cyclohexyl), R' is H, R’ is Cl, and R* is H
or Cl.

Preferred compounds of this invention include:
Br—_/ \ cl

(R-Isomer)

[ j ;I DN (11R,2R Isomer)
N "”/”/ \/Y /4
j\ /g o O Me Me (Example 11)

N
10 H

Br 72 \ Cl

N =
[ j N N \?N (11S,2R Isomer)

H
N '//1 \/ﬁ(
/L O/go Al vl Me (Example 16)

(Example 58)



amne 51.0 with hydrazine in refluxing EtOH Conpounds wherein 10 RBTﬁfﬁ#T 00
be prepared as described in Schenme 1. Simlar to the procedure set fort r?
Schene | forwd@esssnd 36.1, 51.0 and 51.1 in Schene 2 are reacted to form
conmpounds of formula 1.0. In Schenme 2, R" and R ~ are pref k{}'gl?;y met hyl
when H is bound to the am de nltrogen(l. - when R8 in & 2798 is H),

15 and are preferably H when the am de_% gtrogen is substituted (i.e.) R8 in
formula 1.0 is other than H) Reaction Schene 3 Rind IV = piperidine) Br \
~~/ d Br 1z~ /1.0 ~~/ d NH~N..~~~N ----~H(+) HNN
NHHH(() 52. )c152. 0) 16J Ul 2003 WO 00/ 37459

PCT/ US99/ 27939 - 44 ~~/ caa\V/ ~i V\N~n~N,..y ~Ha H
((+) 52.0) NNH (530) :H 2 ) /CI Br 1 ~~1! ClbNII ~~rHN"'~~rH
(53.0)~+HB(I)NN‘" (54.0 ~ ~ "0 (54.0b) Br 1~~/d Br ~
'~/ O (54.0a) ¢ N, ~~H+N 5\-—@5: _NC~N— CN(550a)HH
(55.0b) Br ~ ~" Br ° Oa ~~I ~ N ~~~rH + > (55. 0b)
HOOC N ~ N -' COOH (56. 0¢) H,CH (‘sa/bbr%bs/ 56. gt’farﬁp Y8§tepBaH(56 Ob) HOOC
Ni 5 (57.0a) COQ-Bu Erol~~CI N HN COOH (57.0b) COOt-Bu 16J Ul
2003 WD 00/ 37459 PCTI US99/27939 -45 Br ~ ~ Cl Br ~~C B ~~CL\ | ~ N
\I~N\I.HaeIﬁCH,‘HgV€CN~+N' ' COON ((-)52.0) H COQx-Bu (58.0b)
COQx - Bu (58. 0a) Corrpound €h,52.0 is resolved foll owing procedures simlar

to those disclosed in W97/23478 (published July 3) 1997). The reagents
used in Reactéon cheffe % are: Reaction Step a: |satoic anhydride/ methyl ene
chlori de; Readtiy ddi-gm nitrite/ hydrochloric

aci d/ met hanol / cupgo de; Reaction Step c: (i) ag. hydrochloric

aci d/ met hanol /ref '8 (ki) Sodi y# dr oxi de/ sodi um cyani de; Reaction Step d:
cone. hydrochloric agiFalrefl ux, d Reaction Step e:

di-tert. butyl di carbopat e] - sofli u ydrﬁﬁ\de(éxt et r ahydr of ur an.

o ample 79 St
o N~ NN Isomer A) P B

N’&O O

N
o)\o o (Example 80
I Isomer A)
CoHg {
B
~ ci

1 _~N

C
J\ 'A Isomer A)
0~ "0



510 16 JU. 2003 WD 00/ 37459 PCTI US99/27939 -46 Reaction Schemg ﬁﬁﬁﬁ?ﬂ
1-5) RB2 R33/ | N~ ( C)n~Br + Rs Rto Rtl R12 O NaH DVF O R32 R 3

| N~(On~N12 Rs Rlo RI1 ROHN *~ ~ =N NH2-NH 2 s R32 R33 \1 H20/EtOH ~ ~
~N H2N\ /WO 0@~ 7~ 12 Rs Rlo RI1 RRB ~~ Y _ H | Y REPFUSIRRD 1) 3A

Mol ecular ~' RA R32 R33 \=~ Sieves y 32 33 H2ZN ( C )n~N~N 2) NaBH4 ' HN R
( )NRNON ~ 12 ~ Rs "Rto R11 RR-to.RBgR12 RB w *ly ~Y y'Y RA BOC ~ .Y Rp,
R32 R33 \=~ N~ NR32\ / R33 i ~~'~NHN( C)n~N~DEC ~ ~ ~ N ( C)n-N- ~ ~
12 Ry "Rlo Rll R12 ~~~~ R~to Rt 1 RBOCV TFABr R ~%W R ~'\Y BCOC y
~Y RA H ~ , ¥, : e N~ NR32\ / RB3\ ~NN( C)n~N~ C ~_, ~~
N ( C)n~N~/ 1 RI2ZN~~9"' tORILRIZHORRHORRY
TFA 1 6 J U L2003~y ; Bl~BOC\Y ~Y RA

(Example 93
Isomer D)

|/\ N (Example 99)

"T N (Example 100)

OH



N R32 R33 N\~N N~ ( ~n~ 12 N ~~ Rs "Rlo RI1 R H O -47 RB Y | | v 6t

\y ~Y NR32~-v,~ N( CNIlo o~ sR20 ~ ~ ORRNTFArRB y~~Y TFA I I HY YNR32 ~C C
~.,,, NNO- 1o sRRo ~ ~N OR R PCT/US99/27939 R33 ~~ / NON ~ n~ R11 R12
VIl = RoMo@37@9for R20 0o HRI R3 i~ R4 b/ ~ a R C R3Bciisen7o3dN ~N. ~n~
Rl11 Rl12 Rs y TFAIY H~YrY RP N R32 R33 ~=~ NN N (C-n~ ~ 12 R20 N O R9
"RIo RI1 R~-NNOTEARL RBi~Rs Il ~gpJ ~iYDb/ all RR R4 ~y,Y N R32 R33
~=~ N1 N-~w N( C ~n~

/\ Cl

=N

CH,

=
2

(Example 225)

O\ [ j “y ]/ \/\/N/;;{q (Example 226)

(Example 227)

CHg

N
O\ [Nj,,| ]/N\/\/N/_\_;{\[ (Example 228)
=



~ 12 RONORs "RoRILRW-O 16J UL 2003 WO 00137459 Rs y TFA i A3
R3B3 H\Y Y\ / NN ~~i// N~ (On~ O- Rs "Rio R i RL2 H -48 PCT/ US99/ 27939
RLRBwW+C~~/ ~-~Rh. _a\ RCLTEARLR3i~RBb/ ~~~—~i~Yaii R
RA ~Y .Y WROREHE, R33\ / ~~ N~I1) ~ ~.// N~ ~ C ~n~NECN'BY2R¥ "R 0 RI11

R2HRLR3i~RB2R4 ~.Y[VIII) + RRON =C=0 -~ R RA for R20 0 H N R32\ /
R33r NN~ C)n-N~ C , ~ R~ N-31 RO 'RI0 RI11 R12 ~N~O 1 6 JU 20D3
WO 00/ 37459 -49 R R3 ~~~/~-YR NRA R Y. YR ~\=~ N~ ,n

b ~ a
N~N,, ~ ~~ Ryo RI R12_ H O PCT/13S99/ 27939 R20S02C1 N ,nn'w + TEA ~ ~
~'"~ N~ N ~/\ R2 e RoCH2C( O C1 RC(O)C1+TEATEA or or

N
O\[ j,,, i \/\/N (Example 229)
o,

"_‘Enu_l-z

6]

N CHj

[ ] / —< (Example 232)
Y

N HsG  CHa
[ :'.,, 1= (Example 326)

/
: pd
O
)
O
o-—A\
z
§z
Q
z

N ~ | CH,
[ ].,,I N =1 (Example 330)



R20CH2C(O OH RRoC(O OHDEC DECr _ ~r N ~ N CJl-'., N, CJl-..,1 %"J\Jﬁ%m
20 /7 OR O Reactants V and VI are: Boc V = CND O O RRoOC(O d or

(RRoOC(O )~ TEARO OHN..,,~~ N NR2Z w O-O Boc CNJ. ~~C0O2H BOC 1 6 J
U L 2003 WO §d@1439A59 -50 Reaction Scheme 5 Rg ~~Y ii ~Ye/322PR38 r =~ N N
Hly C)n~ RO Ro . RI1 RI2 DECRL1 R3 R~-b./ a\ R2 NC ~-,, OH N HOBT R30
Or RLR3 Rgb/l a\ R _ R4 ~Y,YRILNRZ2RIZ\ ~NN-=C)n-N-/ IR30 ~~ R9
'"RRo Rl11 RI2 RLR3i/ Rgb ~a\ ~~~Y TFA~ R2Z R4 ~Y.Y Ra N R32\ / R33\
~NN( C)"~N~ ~~ "Rlo R11 R12 y TFA PCT/ US99/ 27939

(Example 327)

Z

pz4 11D
—/

Z‘&

/\ Cl

[ j ) N Q. L NH (Example 243)
O o) o

O\ /IL ) 1cl>/ NVTI\:) (Example 286A)
O (@] N



~ 6 ~UL 1003 WD 00/37459 -51 R20 o
O R20CH 2C(O d + TEA R2oCH2C(O) CH
", or (RRoOC(O) 20 + TEANC ~.,,
0 H N RRoNee¥¥3%~w~ + TE~ ~ ~' ~,
R20C(OOH + DEC N ,~", C ~. ",
H3C~ ~ or HC O3 Q O Reaction Schen®36 -
R12 RA H2N %-Cl + HN ~ H2N-N ~~ RO /\ R o
n Schene 4 is fo

o HN A
+ DEC
N_ N

N~ N '~

the procedure set fg
RI1 R12 H RBEN- R @ a
( ] ‘ Me

’I/ N/
)
N

Br ./ ) cl

~N

Me
N

N

N, NR2o ~OIn Schenme 5, R3 represents:

~w R20SCRCL | N ~ + TEA N foB ol
NC-~-,, N NRo~ OO Ro0OC(0)Cl
~Ro~0\OOP /U%%9/27939 R20
R2~0w|\|oﬁfags&3 % TEA or
5
nis 0 RlL1 R12 RA (n-Bu)4NS04 R11
.HCl ~N NaOH R9 Rl o In Schene 6,
Ilomed but using 10 instead of

(Example 286B)

(Example 304)

/
(])/- \/Il‘b (Example 306)

.
3

(Example 307)

or



N R32 R33 ~~N H2N~( C )n~N~ Rg Rlo Rl R12 ~ 6 JUL 1003 WO 00l 37459 -52
to obtain the corresponding urea (-C(O NHR2), anide PCT/US99/279391 6 JuL 2003
(-C(OCH2R2 or -C(OR2)) sulfonam de (-S02R2) or carbamate (-C(O OR2)
products, wigsfis®! N is 0, can be prepared. Simlarly, uscngs®BB19I | Y. ~Y
R11 R12 RA HN-N RO Rlo 5 N (obtained from X follow ng the procedures in
Schenme 4)) instead of Rs | ~Y ~ Y RAgR3 ~ / R33 ~=~ N HN~~ C )n~N~ R9 Rio
R11 R12 in Schene 4 and 5 produces the correspondi ng ureas, am des,

sul f onam des and carbamates wherein n is 0. 10 Those skilled in the art

w || appreciape 1, 2 and 4-6) other al dehydes can be used

i F 0 obtain the other substituents for Re in

formul a 1. 0. \Thogt~skt int art will also appreciate that using R19 A
R R32 R33 ~ N =N\ / ~ 15 Rs Ro Rl R12 instead of ~ 6 ~u~
20q~ WD 00/ 37459 - R32 R33~\ \ / NN H2N~ ~ C ~"~ Rs Rio R11 R12
J i
‘l//
'} (Example 308)

O 0] N

Most preferred compounds include the compounds

[Nj"u,l I/N NN (Example 225)

“ ~
[ ju,/ N N _; N (Example 226)
I
QO&O I 1.



in Schenmes 4 and 5) and using R11 R12 R19 1 H2N ~x~ N R9 \Rlo [I]~6—J~U~L mﬂ%?A

instead of R11 R12 RA H2ZN~N*~ R9 Rlo ~ J 5 N PCT/ US99/ 27939 in Schene 6

wi |l provide the correspondi ng conpounds wherein the picmiud®23%@ i s bound to

the al kg goh@bn by a ring carbon. Reaction Scheme 7 fR9 and R Are O her

Than H R11 R12 RA R11 R12 RA pyr.-S03 ~» ~CHO ~ N OH DVMsO 10 N "J i33.0) N

R11 R12 ROM- R11 R12 RO A AR ~N-8PO - s R ~*N~~ OH \NJ NCl In Schene 7)

t he al cohol 33.0 can be oxidi zed under standard conditions to give the

al dehyde. Additipgna-~of the corresponding Gignard of RO gives the al cohol

whi ch can be es o Chmine as 15 in Schene 1 or subject to

reoxi dation ’{o , e\od folyl owed by Gignard addition of R. In the case

where R9=R, e este hene 1) can be used as the electrophile with

2 equi val ents of %appro iafe GigRHsd reagent bei ng added. 16 JUL
| n

1003 WO 00l 37459 usogr7 2 9 - Reactl on S%h%g?}8 (RO and R Are
O her Than = 1 dazpoi e @111 R12 CN DI BAL-H ~ ~ CHO
~~\~~C]—ITrN~CHOTr N ~\ N ~~=N RO RA

R

8 trlle may be reduced with DI BAL- Htothe al dehyde.
oc @ure in Schene 7, the al dehyde can ‘then be treated,

with the appropriate Gjgnard reagent to give the al cohol. There can be an

Similar to the

addi tional round @ 3 anid Gignard addition to give the R9, R

di substituted def1 vy : h 10 either R9 = R or R9 R . The resulting
‘al cohol may be chan : e by the nethodol ogy shown in either
Schenes 1 or 2. Co ouﬁds usef this jomsention are exenplified by the
fol |l ow ng exanpl es) exarples shqa:lzq not be construeBS'j\I as 15 limting
the scope of the dis Io“gre 5§>REPARAT1L,V§1\EXAI\/PL(EXMCI\?@ ~~~ ~2 N Step A

NENE~~~CI)2@\

(Example 229)

/\ _Cl



: : o 16JuL700
Et hyl 2,2-dirnethyl acrylate (50.0g) 2.0 eq.) was stirred with iznidazole (

13.28g, 200 nmol) at 90 C for 48 hours. The resulting 16 JU.1~-~-3 WO
00/ 37459 PCT/ US99/ 27939 -55 solution was cooled, diluted with water ( 150

m.) and Chedbe374s9150 nL) and separated. The aqueous | ayecTassssmshed with
CH2Cl 2 (2 x 75 nL) and the conbi ned organics were dried over NazS04 and
concentrated in vacuo. The crude m xty4 e was purified by flash 5 10 15 20
chromat ography using a 10% MeCOH in Clz solution as eluent to give the
pure product as a clear oil ( 11.27g, 29%yield}. CIMs: MH = 197. Sten BB
M Me M Me ~~ £ N ~ JN A solution of the title conpound from
Step A ( 10.0 @ treated with LiAlH4 (51 nL, 1M solution in
ether, 1.0 eq.)x ture was stirred one hour at room
terrperature bef ore %enchl ng eC dr&g%/j\n se addition of saturated NazS04
(~3.0 nmL). The res with NazSO, (solid) ) diluted
with EtOAc ( Z 00 |Itered ‘h’rough@( Celite. The filtrate
was concentr ed t W N e. 8(7 8%}§y| el d) which was used
wi t hout furt ur on CVMs: M= 155. St, ep CMe M\~ Mo Me N OH
----s N NJ e. tlon of the title corrpound StgRgB (6.85g, 44.42 25
nol ), pht haI i mde 7. 199 1.1 eq.}, and Ph3P (12.82g) 1.1 eq.) in THF (200
m.) at OC was add D(7.69 nmL, 1.1 eq.) over 10 mnutes. The resulting
sol ution was wa nicenperature and stirred 48 hours. The reaction
m Xt ure was CcoQgep S der 1 6 JILL 21103 WO 00/ 37459 PCT/ LTS99/ 27939
-56 reduced presiurezand~The oduct isolated by crystallization from
CHZCI z/Et20 to giv P vvhita/égﬁid (10.03 g, 79%yi eld). CAMs: MH = 284 5

ep DM M, N--s~NNH2 O A solution of the
t|tIe conpou ro nﬁ’%ﬁ !15%7)NZH4( 1.25 m, 1.2
eqg.) in EtO-@E‘ heatea'_r reflux 4 hours The resulting slurry
was cool ed , 61n@l the 10 FrNtrate concentrated under reduced
pressure. The crude product was purified by flash chromat ography using a
5;%§ %OOSA)ONHaOI; 0/' rMche fé&ﬁé&bbﬁipob&hd@l}i@haeaﬁeeb \lilé‘tdgxgﬂ I\/\F/>E a gal4eByel | ow
oi g, oyj e y
essentially %ﬁesc% kﬁ%% gég 2&2@“555%5'& 1, the am nes
in Coluny BEaiaxprmsesgL m&m%ﬂ@e&hdsdsfa&@ﬁvéﬂﬂm&@}ﬁfeﬁeﬁéﬂ quherm 2. "No."
represents "Preparative Exanple Nunber ". 20 TABLE 1
compound of Example 225 is even still more preferred. Preferably

the compound of Examples 225, 229 and 326 are administered
orally.
This invention is also directed to the compounds of Examples
10 26, 30, 32, 41, 42, 43, 44, 81, 105, 106, 293, and 309. The
compound of Example 309 is preferred.
This invention is also directed to the compounds of Examples
31, 34, 35, 36, 37, 38, 39, 40, 67, 68, 69, 70, 73, 75, 263, 282,
283, 284, 287, and 289. The compounds of Examples 67, 68, 69,
15 and 70 are preferred.
This invention is also directed to the compounds of Examples
27,28, 29,71, 72, 74, 76, 98, 101, 103, 104, 107, 108, 110, 111,
255, 256, 257, 258, 259, 260, 261, 262, 264, 265, 266, 267, 268,
269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 285, 286, 286A,
20 290, 291, 292, 294, 295, 296, 297, 299, 300, 301, 302, and 303.



No. ESTERAM NEMass Spec2 ~CO2Et '~~ N NH ~~ 2 NCIMs:  MH - 152 g%g‘wgm~
WO 00/ 37459 -57 PCT/US99/27939 ci 3 cl / ~/ CAMs: /| WMH = 236 CZ N Me
Me 4 Me MH = 168 ~/* N NH2 Me' v _ COZEt ~J N PREPARATI VE EXAMPLE 5 BOC Me
Me f N N WOOOYS + ~~~r~ ONN~--OOi OCNH,,r N PGIEFREPE \ e O
M e N ~O H 5 Piperazine anhydride (Preparative Exanple 44) (0.28g, 1.0
eq.) was added portionw se to a soluBi7Fon of the title conpound fr-om
Exanmple 1 (0.17g) 1.2 nmmol) in CH2Clz (5.0 nL) and the resulting solution
stirred 10 @ompesnds of Beanipdepe0 it LOR DEfIY StepdBi 78 St¢pl®hadyl i soeyanat e

(0.21 nm) 1%? e%e) @gte stirring at room 10 tenperature 15 m nutes, the
reaction m C?r v%g cfﬁ% ched by the addition of MeOH ( 1 nlL)) concentrated
in vacuo) and puThis evehiiohliaslisccdiredtad agcapipousisngf Bxatfipiedt3d| i n CH2G z
solutlon aseil %toy |d a white solid (0.46g, 85%yvyield). FABMS: WH =
491, F9°- 76832 37459 -58 PREPARATNE EXAMPLE 6 PCT/ US99127939 Me

Me N ~\ ~5 NH2 N +Lines drawn into the ring systems indicate that the indicated
bond may be attached to any of the substitutable ring carbon
atoms.

Certain compounds of the invention may exist in different
isomeric (e.g., enantiomers, diastereoisomers, atropisomers) forms.

10 The invention contemplates all such isomers both in pure form and
in admixture, including racemic mixtures. Enol forms are also
included.

Certain tricyclic compounds will be acidic in nature, e.g.
those compounds which possess a carboxyl or phenolic hydroxyl

15 group. These compounds may form pharmaceutically acceptable
salts. Examples of such salts may include sodium, potassium,
calcium, aluminum, gold and silver salts. Also contemplated are
salts formed with pharmaceutically acceptable amines such as
ammonia, alkyl amines, hydroxyalkylamines, N-methylglucamine

20 and the like.

Certain basic tricyclic compounds also form pharmaceutically
acceptable salts, e.g., acid addition salts. For example, the pyrido-
nitrogen atoms may form salts with strong acid, while compounds
having basic substituents such as amino groups also form salts

25 with weaker acids. Examples of suitable acids for salt formmation are
hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic,
salicylic, malic, fumaric, succinic, ascorbic, maleic,
methanesulfonic and other mineral and carboxylic acids well known
to those in the art. The salts are prepared by contacting the free

30 base form with a sufficient amount of the desired acid to produce a
salt in the conventional manner. The free base forms may be
regenerated by treating the salt with a suitable dilute aqueous base

solution such as dilute aqueous NaOH, potassium carbonate,



iOCNN~~"1~-0/~OOBOC NHNNN/NNO- " 0OM M By the esse tﬁj.ﬂjllﬁﬂ
the sanme procedure as that set forth in Preparative Exanple 5, excegt éi 3
= N- (benzyl oxycar bonyl oxy)5 succini m de (CBZ-0OSuc) instead of cycl ohexyl

| socyanatg odA¥@set i t1 € conpound was prepared (0.16g, 84%qgunedse2793PREPARATI VE
EXAMPLE 6.1 By essentially the sane procedure as set forth in Preparative
10 Exanple 6, except instead of the ggine Me Me N-~ NH2 ~J] N use the am ne
from Preparative Exanple 2 / N "~ NH2 NI15 to obtain BOC I "/ N~NC ~..

NN NN 2B SBARREGRIANE he e Eﬁfﬁ’féﬁ“ﬁ%@% ot e
t hat set f othdir respectipasaltifoanbsampmvehd, incoartaiin pRysicaltpropeitidse conpound
0 P8 LSBT Bl LR Pr o0
otherwise equivalent to their respective free base forms for purposes
5 of the invention.
All such acid and base salts are intended to be
pharmaceutically acceptable salts within the scope of the invention
and all acid and base salts are considered equivalent to the free
forms of the corresponding compounds for purposes of the
10 invention.
The compounds of formula 1.0 can exist in unsolvated as well
as solvated forms, including hydrated forms, e.g., hemi-hydrate. In
general, the solvated forms, with pharmaceutically acceptable
solvents such as water, ethanol and the like are equivalent to the
15 unsolvated forms for purposes of the invention.
Compounds of the invention may be prepared according to
the procedures described in WO 95/10516 published April 20,
1995, W0O96/31478 published October 10, 1996, WO 97/23478
published July 3, 1997, U.S. 5,719,148 issued February 17, 1998,
20 and copending Application Serial No. 09/094687 filed June 15,
1998 (see also W0O98/57960 published December 23, 1998); the
disclosures of each being incorporated herein by reference thereto;
and according to the procedures described below.
Compounds of the invention can be prepared according to the

25 reaction schemes described below.

Reaction Scheme 1 (nis 1

Rll RIZ
RA RA ></co Et
5/ Rl - \I\N 2
N—H + \/\cozh:t Y _|
— reflux =
R!2 N



N ~N NN ~OH 10 Foll ow the sane procedure as that set forth in Prepgrayiival
Exanpl e 5, except use the am ne from Preparative Exanpl e 2 to obtain the
title conpound. PREPARATIVEEXAIVPLE’7ZBoCI NH_ i N~NN-=~ ~N~O H3C
CHg 15 Q0057459 1003 WD 00/ 37459 PCT/ US99/ 27939 - 60 FoIPFEWS?Wé'”garre
procedure as that set forth in Preparative Exanple 5, except use the am ne
from Preparative Exanple 4 to obtain3®he title conpound. 5 PREPARATI VE
EXAMPLE 7.3 Boc | NC-H~ N~NN~C ~~ OCH3 N ~O H Foll ow t he sane
procedure as that set forR iR12Pr eparative Exanple 5, except use the am ne
from Preparative Ex Ie 1 tain the title conpound. 10 PREPARATI VE
EXAMPLE 8 Ste N~~2NOBOCIN>H,,~,NN ~NH~~\\~a OM
To the tltl%ZE’onpoun(’\j/‘Z[ r,o Preparative Exanple 1) Step D) (0.82g, 5.35
mmol) in CHZClz ( 10 mN and TEA (0.75 nL, 1.0 eq) was added pi perazine
anhydride (1.65g, 1.2 etP3-Oprepared as described |5 in Preparative Exanpl e
44) portionw se and the result|ng sol utinm $ Sstirred at roomtenperature.
When the reaction was cgnplete (T , th ution s concentrated in

uacuo and the cr roductp e p%u h chromat ogr aphy using a
10% ( 10% NrgH- N-DH n/|0%(10 o NFthNOH in MeCH) in CHzCl12
as eluent. C Ms: 36. DEAD
| (34.0)\, THF (35 0)
Rll RIZ
R* ></\
NoHy SN NH,
35.0 — J
EtOH \ =
(36.0)
R® RE

N
- Y 1) 3A Molecular Sieves Y
(36.0) + I > I
H X Y 2)NaBH, NS /Y

N 1) CHoCly 1|\1

—————
36.0+[ n o 2 cyclohedyl ': i /:|:\
N N\%N
O

BOC x/’\v
N _DCH,CL (l; Y
2) cyclohexyl Y —I-
36.1 + [ 1socsbl’anatécy [ jY /= _\



1 6 J11L 2003 WO 00/ 37459 -61 St_ ep B PCT/US99/27939 soc HN Ny Fﬁﬁnt 2003
NN/ N., NN / NH~~~ ~i~~>HOMI\M IO M M The title compoun
fromStep A was stirred at roomtenperature in a 50% solution of TFA in
CHZCh (25 wbhodmnase 2 hours. 5 The resulting sol ution was ravigsssmst ed under
reduced pressure. Any residual TFA was renoved by azeotroping with tol uene
to give the crude product which was uged w thout further purification.

CVMs: MH=266. 10 St_ep CHy TFA ~NN/N>H ~~~~ |~ ~~~ O M Me Br
~~~~Cli NNH~ N/NN/~~\\V/ " HOM Me The title compound from
Step B was di ssolved in CH2C z ( OTRApaland TEA (?.62 nmL) 10 eq.) was added.
The reaction m xture was stirredN5 m nutes before jadding chloride Br ~ ~ i
Cl N Cl 15 (ég 0)_TF_A_J>6 Jul . %N OOIP87459 PCT, SQ9/27939 -62 (0.908g,

0.5 eq.). resultlng sol uti S stNrre at NoO tenperature for 96
hours. The reaction ni > was M | uyéd W’(d)ﬁ ter”(50 nL), separated and

t he aqueous | ayer extra vmth CH2¢ z (fx 200} rrL) The conbi ned organics
were dried over 5 MyS04, e oand (6érgent rat ed under reduced pressure.
The crude product was purified by flash chromat ography using a 5% 7.5%
and then 10% (10% NHQOH in Me@H) in CHZCI z sol ution as el uent (0.926 g, 30%
yield). GAMs: MH = 571. 10 Step D Br ~ RB~~\ C NNNN / N

(11R 2R(-)-1soner) N ~~~~~ | ~ ~~~

H TFA Salt
TF.
38.1 ———> :]\”/(L /_|_\

N N
R12

(39.1)




M OM Br ~~~\ ClaNNH~NN/ N(11S,2R(-)-Isoner) N,k """ ~~ \M \gmg
HM OM The title conpound from Step C was separated into indivi dL]a ‘i

di asteroners by Preparative HPhC using a Chiral Pak AD col umm using a 20%

| PA in heXQpA¥¥*Hfi th 0. 2% di et hyl ami ne sol ution as el uerkCTY52YHEY A
(11S,2R(-)-Isoner): retention tine= 18.2 mnutes; [a]2= -31.7 (3.0 ng in
2.0 mL MeOH). 20 Isonmer B (11R 2R(-)#hsoner): retention tinme= 30.3 m nutes;

[a]z= -6.2 (2.4 nmgin 2.0 nL MeOH). 1 6 Jl~i ~-.i3 WD 00/37459 -63

PREPARATI VE EXANBL&:19BE 17 R" and I ate Prdfeidbty Mhd¥hiNuNehlHOsPCT/ US99/ 27939
By essentially the same procedure as described in Preparative Exanple 8)

except usi ngownd teithe anidgpytregen: bm. pregmRain {psmexdanhPés B).(Fapl e 1), the
title conpo T . <|.8omersyBr ~ ~ ~ ~ d
v NNHN -~ EI’((3)11 e fesnLy j bl Bhuic Wrbieh § glBARRE ¥ "0 T [ T
H~ NN/ NiellR 2Rorinulsdn@i} okhe than-H)/e.g~ 4=k Thos®skilled isepar at ed by

7o o vey b A G LA AL D8 SEYAP |1 heranes
retention tplaee of @yeloherylt isscydniiite thedtaii?@inp8@nds (évig differemt2. Ol MeOH] .
- 6 UL =2 Y0 001 3459, PCTILSA8) 21939aPh ddhuft %5 leR0fRRe Tetention
nitrogen. Those skilled in the art will also appreciate that other
esters can be used in place of compound 31.0 to obtain compounds
10 having different carbon chains between the imidazole ring and the -
C{O)NH-group.
Compounds of 41.0 can be prepared beginning with the
conjugate addition of imidazole (2-, 4-, and/or 5-substituted) to an
appropriately substituted acrylate 31.0 in EtOH at reflux or neat at
15 90°C. Standard LAH reduction of the ester 32.0 gives the alcohol
33.0 which can be converted to the phthalimide 35.0 via the
Mitsunobu reaction. Removal of the phthalimido group with
hydrazine in EtOH at reflux gives amine 36.0. This amine readity
opens the piperazine anhydride 37.0 with the evolution of CO, and
20 subsequent reaction with isocyanates gives the one pot conversion
to urea 38.0. Removal of the BOC-group with 50% TFA at room
temperature gives the salt 39.0, which can be readily coupled to the
tricyclic chloride 40.0 to give the desired product 41.0.
In Scheme 1, and the Schemes that follow, Y represents C, N
25 or N'O’ such that there can only be 0-2 Y substituents that are
independently selected from N or N‘O". R* represents the optional
substituents in the imidazole ring that are defined for imidazole ring
4.0 above. R’ represents the optional substituents defined above for
the aryl or heteroaryl groups for R®.
30 For example, following Reaction Scheme 1, wherein R" and
R'* are methyl, and using compound 42.0 (see Preparative Example
40 in WO 95/10516 published April 20, 1995)



[1zp -1.2 (3.40 ng in 2.0 nL MeOH). PREPARATI VE EXAMPLE 9.1 5 FoIIovs1 £heL 7003
procedure set forth in Preparative Exanple 8, except use the amn

H2N~/\/r'" Nin Step A instead of HZN ~N H3C CH3 10 and use the 10 d
tricycle ¥P8¥3¥d¥ / 1 1 \ NCL ClL in Step Cinstead of tPa®/US9/27939

3-Br-8-C -tricycle chloride (Conmpound 42.0) to obtain the conpounds N (
11S, 2R Isomer) CL H~ N~-NN'~H~agnhd/ ~- ~\ ~-Nv /1 I~~N( 11 R 2
Rlsoner) C1LH.~ NN/ NHi O-y/ 15" 16 JU 1003 WO 00l 37459

PCT/ US99/ 27939 -65 Obtain the 10-C
di Chl oro-6, 11 di hydro-5H benzo[
11\ N/ 1/ \s~/ \ I\ ~
(starting material) 5, 6-dihydnqg:1
benzo[ 5, 6] cycl ohepta] 1, 2-c] pyri dirNe-1
procedure described by Villani et al.cJ. Het. Chem 8, 73-81 (1971). The
product was prepared substituting thg gP-Chloro for the 10H tricycle and
foll owi ng the procedure described in Preparative Exanple 169. 10 1H NWR
(cDa 3 8) 2C9mRayndHB.0 3. 55 (m 1H), 4.03 (m) 1H), ?.11 (s,IH), 7.13 (d,
1H, 7.22 (m 2H), 7.3Z (d, 53 (d, 1H)) 8.49 (d 1H) . PREPARATI VE
EXAMPLE 10 15 Step A NN oI ec(2 73g, 40.1 mmol) in
crotonitrile ( 10 nL) was 7% over ni ght. The resulting

sol uti on was concentrat ed i ) reS|due diluted with Et20 (50 nl)
and washed with 20 water (2 X 10 mL)"and brine (1 X 25 nL). The conbi ned

or gani cs [ j\r( \/>< /__\N

[1, 2-B] pyridine) as follows: /
CHC Ca C The ketone
H 5

CHj
0 (43.0)
H
can be obtained.
5
Reaction Scheme 2 (n is 0)
RA Rl 1 R12
N2 \ R1! RA\\
—_ N—Na + R12—>'—002Et _°_> </ N CozEt (
(44..0) B 45.0) -
(46.0)
R1! RI12 RIl RrR12
RA ></0H RA OT.
‘Y/\N TsCl Y/\N )
46.0 ——» < /, — <
N’ TEA N;I
(47.0) (48.0)
O o) —
48.0+ Nk DM R R2 TN g
RA /\
49.0 K
(49.0) QNJ I



were dried over NazS04 and concentrated under reduced pressure. The 4
product was purified by flash chromat ography using a 15% IVEO—| in CHZ IéJULZ
solution as eluent (2.13g, 39%yield). FABMS: MH+= 136. 25 6 JIIl 2~17?
WO 00| 3745® ®EMB -66 5 10 15 20 25 PCT/ US99/ 27939 N1 RFT’”S”R:”” fN NH2
~CN Me Me A solution of the title conpound from Step A (0.50 g, 0.0037
mmol) in THF (10 m.) was treated witlhydAH (5.5 nL, 1.0 Min E£zQ 1.1 eq.).
The reaction mxture was stirred at roomtenperature 3 hours and quenched
by the dropw se addition okusagurated NazS04. The resulting slurry was
dried by the additi org{Aof SOW&\\Z@ZO4 and filtered through a plug of
Celite. The filtra rat'ed under reduced pressure and the crude
resi due purls_f,@e)d—by—f—l %@jhrom&t ography using a 20% ( 10% NHQOH i n MeCOH)
sol ution~as eluent (0.0 6% yi el d). PREPARATI VE EXAMPLE 11 Step A M Me
Tr--N-CN ~ Tr-N ~ CN ~N ¢\ pBuLi (2.5 nlL; 2.5Min hexanes; 2.1 eq.) was
added to i PrZNH (0.87 nl) 2.1 eq.) in THF (8.0 nL) at OC. The resulting
solution Was stirred m nut es before adding Rge nitrite (1.0g, 2.97 mol)
in THF (7.0 m.). The r ion mxture was stirrese OC for 30 m nutes

bef ore addi r(g1M3I+(O 3f iy SedMgleculpp ie %ol ution was warmed to
roomtenperature and \rr/&d on@abBayr. The rea nwas quenched by the
addi tion of 1N HC tilYacidic, diluted wthf wat¥r (40 nL) and extracted

with EtOAc (2 X 200grL). The conbi ned or ganigs Riri egaover NazS04 and
concentrated under reduced pressure. The crude /Was purified by
es as eluent (0.37

fl ash chraomat ography using a 40% Et OAc sol utm@ g E}
g) 33%yield). MH = 378. 16JUL20D3V\OO/134 e~BMeMeTrN~

S 67 P St SN TN (R G T
1.80 nmol ) iadkifldEonhSofGhelspdidinesal tesfuimidagols ddnui;ubestmmed mmdatmde)at room
(et 4 4 s 1 oikerIaoi L SURaR AR anygh sar v ot
conbi ned or @més:majalicehob&'éo I\’A;;ﬁ@lhtmxﬁof:@n@am(i dispdacamexit ofeduced pressure
(0.6 g, 88%% ellagg m& potassmm phl\ﬁaﬂml\@e Q/S 0 in DMF at 90°C gives the
phthalimido derivative 50.0 which can be readily converted to the
amine 51.0 with hydrazine in refluxing EtOH. Compounds wherein
10 R°2H can be prepared as described in Scheme 1.
Similar to the procedure set forth in Scheme 1 for 36.0 and
36.1, 51.0 and 51.1 in Scheme 2 are reacted to form compounds of
formula 1.0. In Scheme 2, R' and R" are preferably methyl when H
is bound to the amide nitrogen (i.e., when R® in formula 1.0 is H),
15 and are preferably H when the amide nitrogen is substituted (i.e., R®

in formula 1.0 is other than H).

Reaction Scheme 3 Ring IV = piperidine)

Br—' ™= =~ cl
\/ /
N N
H H
N N
H H

() 52.0) ((+) 52.0) ((-) 52.0)



Tr-N ~ NH2 H2ZN N ~- _N N fol l ow ng the sane procedure as set fortf L 2003
Preparative . 15 Exanple 27 Step C, the title conpound was prepa éd‘
PREPARATI VE EXAMPLE 12 BOC I NOHi' BOCOBOCI NHHNNt BOC O~H O
NH2 A sol Wd B4 the piperazine carboxylic acid (0.29 grrsé#&issd0 nmol )
prepared as described in Preparative Exanple 43) Lhistidi nam de

di hydrochloride (0.20 g, 1.0 eq.), DEC (0.25 g. 1.5 eq.), HOBT (0.18 g, 1.5
eq.), and NW (0.48 nL. 1.5 eq.) in'Iﬂl@I—_(S m.) was stirred at room
tenperature overni ght. The reaction m xture was dlluted with water (25 ni)
and CHzCl z (50 ni Q JUL 2~fl3 V\DOOB HS99/.27939 - 68
separ at ed, anti~§ @@ fayer extracted W X 50 nmL). The
conbi ned or gani € g ed over Na. ~S04 anvc at ed under reduced
pressure. The cr ude chr omat ography using a
15% MeOH i n ( %ZAQ'@) soljution as eI tent (0.24g. 5 ield). FABVS: MH = 467.
PREPARATI VE MPLESNI3-17 Fol |l ow ng the p{]s%cﬁfu Ns found in J. Chem Soc.
Perkin | 10 (1979). #341-1344, the follow hg"~ éY st ed hi stam nes were
prepared: CH3 HZN N N Preparative Exanple 13 H3 N~~~ 1/ N
Preparative Exanple 15 H2N ~~~ N Preparative Exagp CH3 H2N N N
Preparative Exanple 14 CH3 -CH3 H2N ~~~ N Preparative Exanple 16 . ~d 15

(63.0)

(54.0a) c
+
(54.0b)

Cl

(55.0a) d
-+

(55.0b)

N COOH
H (56.0b)

(56.0a) e
+ ———
(56.0b)

HOOCY" ™y N~ COOH
[} 1
5 (57.0a) COO¢-Bu (57.0b) COOt-Bu



PREPARATI VE EXAMPLES 18-26 By essential |y the same procedure as { HafUlsd§l
forth in Preparative Exanple 74) and using the al dehydes and am nes set

forth in Table 2, one can obtain the internediate products shown in Table
2. 20 1We 00/8%459 203 WO 001 37459 -s9 TABLE 2 PCT/ US99/ 27OBYSEREY Al dehyde

Am ne Product Ex. ~g/ cHO~/ H2 ~1 i HN19/ cHO~Hs / ~I Hz ~ ~I / a
~H3 N- H. / N20 H3~ ~ H3 ~H cH H3@s--CHO ~N H3C CH3 i H3 N HN N N 21
H3C ~Hs CHs >--CHO Nz CH3 HsC. ~ ~ H3 NHN N N 22 HsC ~ CHs >--CHO H2 CH3
HgC ~ ILI N HN N 6 J Ulln WO gBA37459 -70 N N N ~ Ph Ph Ph
PREPARATI| VE BEXANP S ~Hs = IN B H M1 HNIH 25
~ cHo
a-e
+
N HOOC N N~ COOH
(()52.0) 4 (58.0a) COOt-Bu (58.0b) COOt-Bu

Compound (£) 52.0 is resolved following procedures similar to
those disclosed in WO97/23478 (published July 3, 1997).

The reagents used in Reaction Scheme 3 are: Reaction Step a:

5 Isatoic anhydride/methylene chloride; Reaction Step b: sodium
nitrite /hydrochloric acid/methanol/cuprous chloride; Reaction Step
c: (i) aq. hydrochloric acid/methanol/reflux (ii) sodium
hydroxide/sodium cyanide; Reaction Step d: conc. hydrochloric
acid/reflux.; and Reaction Step e: di-tert.butyldicarbonate/-sodium
10 hydroxide/tetrahydrofuran.



Hz N CHa HN N N 26 ~oHO |

~ N\ /Ph Ph/~

THF and cool

to -78C under

H HNHN St _
Ph Dissolve the nitrile (

ni t rogen.

1.5 g, 4.29 mol)

ep A PCT/ US99/ 27939 CH31 GHRILNINC ~

in 10 nL of

Add 20 nL of a 1.5 MLDA solution (in

cycl ohexagg)ooss743en add dropw se over 2 hr) a solution obPcTosprzm3f 4. 293
mmol ) of 2-nethyl propyliodide in 10 nL of THF. Allowto 10 warmto room
tenperature and stir overnight. Add m of water 1 6 JUL 2a03 WO

00/ 37459 -71 PCT/ US99/ 27939 followed by 1IN HO until pH of 10-11. Dilute
with 100 nl of methylene ghlarid aqueous NazS04.
Add MyS04 uﬁ.—%&&%ﬁ—ré%—.—g—vﬁea&ea : ;

foll owed by 20 nmL of sat.
Separate the organic |ayer and dry over
MgSO,. Concentr at
usi ng et hyl g

u?{g&er vaguum and flash chromatograph 5 on silica gel
le- Rexane (133) to give e product as a tan seni-solid.
Chg_ CHE Ntz N NQ:HN s N/ ' Ph N Ph Ph ph Ph 10

23 mol) in O nL of ethanol
saturated with amgohi a. Add 8.8 ng (0 Oly mol ) of H2Pt Cl16. 6H20) 1 g of
Raney NI in water and hx te at 54 psi on a Parr shaker over night.
Filter through Celite an entrate under vacuum 15 Step C CH3 CH3 H2N N
H2N -N~ Ph m.rr Ph D|s§o

he product of Step B (@.165 g, 0.403 mmol)
in 4 nm of 2M HC andR rjﬂanoqmz Keflux fes 100;m Ba\ then 20
concentrate

vacu te THe EEH due Rwixih Bt h N give the
product hydr gg% I&ﬁtlgtlza sol i
O

1H (Q 00/ 37459 -72 5
:‘6\15%)" R“ Rl2 :

RB
\,\\Y

H I 9'1[ RB
Y \’\Y
O 1]
RA 1) 3A Molecular X, oY RA\
32 33 AN Sieves 32 33 ”
R%2_ R I\E N R R r—'\N
HZN%( C )n » 2) NaBH,4 HN%( C )n N\/
g9 “R10 r!! R R! sz
RB
'/'\Y = Y
\Y ,I{f RA X Y
R32 R33 r,'—\ \'\ |
HN, ~(C)d oy ‘C’Y 12 |
o RiTR? ﬂ/ g9 "RIO rR!! R
R R BOCO
RB
BOC Sy Y RA
N R32 R33 \’\ \'\
-4, N nY -y N HY
) Y/
N 1‘/ R;(Rlo r!! R ﬂ/ 7(10 R!! Rlz
H (0]

oy TFA



10 PCT/ US99/ 27939 PREPARATI VE EXAMPLES 28-29. 29.1 and 30 Foll owi‘ln@;ﬂ“h@n3
procedure set forth in Preparative Exanple 27, but using the indicated

al kyl or benzyl halide in place of 2-nethyl propyl |od|de the_s bstltuted
hi st am neV@M I wer e prepared. Preparative Exanple 28 % PCTASYPS HZN N
Hal ide N Substituted H stam ne Preparative Exanple 29 \ ~Br _ \ H HZN N
Hal i de N Substituted H stam ne Prepanative Exanple 29.1 HH2N NO ~\ d N
Hal i de Substituted Hi stam ne Preparative Exanple 30 cHs H H2N N Hal i de N
Substituted Histam @ ~ s ~u~ Zso3 WD 001 37459%® O~ CH3 i N -73
PREPARATI VE EXAMPLE 3}35&\}0 15 PCT/ (1599127939 0 O\~ CH3 N H Et hyl
4-pyridyl acetate (4 , 127. 24xnnol es) was pl aced B 500nmL Parr bottle
and di ssol ved gdy anhytiepds Etg@d (70r’r1v)I Toghke b Ywasg@dded 10%

Pal | adi um on ar cogl 3{21 0g33 V\@S put o a giro nator and the
contents sh under® 58 psi mgen pr re at 25CAor N The m xture
was filtere usJEtO—| The

h gu [ Fde~an %/ashed h 4,x
filtrate was rl\bto are%%o&lovmlam‘a t he resi gﬂe 0gr aphet on silica gel
usi ng 3%(10%fcon@ Hin net hanola&\& shethane as the eluant to gi ve
the title conpound (Yi el 2%2916}4@: 63% : "FAB n-‘zmﬂz. 2(MH); 8 (CDA 3)
CHa: 14.3; CHz: 33.2) 33. 6. 5, 46.5 60. 2y CH 33.4; C 172.7 ; 8N
(CDC13) 1.18 (m | H, H4), 1. b S*ILICHS) 1.71(2Hs, 1.90(1H), 1.96(1H),
2.22(d, 2H), 2.63(2H)) 3. 07(2H)) 4.13(q, 2H, CH, ~CH~ ) . PREPARATI VE EXAMVPLE 32
0 O" CH3 NHO O CH3 NO - NH2 Ethyl 4-pipgrisdi fy¥ jfcetate from
Preparative Exanple 31 20 (500ng; 2.92mvl gs) was ¥ol vgd i n anhydrous
CHzCi z (25m). To the stirring solution addgd tfi maralgly 1\N¥|| i socyanate

(5.9nL; 43.8mml es) and the sol ution was\%aﬁjrre §t\2 The
- II// [C) 71<R12
R RQ RlO
N o
RB
N
oy TFA - '}{
H Sy-¥ RA
Rl R3 1'\1 R32 R33 I,,'-\
N = + E j \(c/) N
5 1 ge uy N)( L
y/ Ny N ﬂ/ - Rr!
b-/. 9 'RlO R
a R20 A o R
R? Cl SN0
lTEA
R} R
A= =/ RE
itl" 7 \\17 ~ \
R? R* \Y’Y RA



1 6'UL 2' 03 WO 00/374S9 PCT/ US99/ 27939 -74 sol ution was worked ug $] VG z
saturated NaHCO3 and the product chronatographed on silica gel g
2-~3% conc. NHaCOH i n et hanol ) di chl oro-nmet hane as the eluant to give the
title conwoloo74sYi el d: 622ng) 99% : CIMS: mz 215.3 ( MHBCT/UB99/47€09C 3) . CH3:
14.2; 5 CH2: 31.6, 31.6, 41.0, 44.2) 44.2, 60.4: CH 32.9; C 158.2, 172.4;
8" (CDC13): 1.23 (m1H H,), 1.27 (t, %Ié,_CI—Ia)) 1.75 (d,2H), 1.98 (m 1H))
2.26 (d,2H)) 2.85 (t,2H), 3.94 (d) 2 4.15 (q, 2H, CHCH2-), 4.56 (bs, 2H).
10 PREPARATI VE EXAMBBE 33 OO O- CH3 OHNJ * NJ O- NHZ O - NHZ Ethyl

1- am nocar bonyl - 4- pi p r,i\di nyl acetate from Preparative Exanple 32 (

153. 6ng, 0. 71%mm es) W 4 di ssol ved i n anhydrous CHZCh (3.58nlL) and Et OH
(3.58nl). Tov\:{l;e sol ytd aly was sadded 15 RIOM Lia=( 1.78k) 1.73mmol es) and
the m xture sti Iygg{at 5 f or 5.5h.\1'\ =2 s cooled quickly to

25C and 1.0 nL) , 40 r 1Ljes) masSad xture stirred for
5 mnutes and t en ot (\/@ X.o/ dryness tbq('

C

itle conpound which

was used Wt |igjr iYfgeation. 20gr? 1 6c1u| ~a~3 WD 00/ 37459 -75
PCT/ US99/ 27934, P VE “XAMPLE 3l ~ ~~~C W / NNH~ NN/ N
(11S,2R(-)-lsoner) H~~r~~~~" ~r QQBr ~~~~d I NNH~ NN/ N

(11R 2R(-)-Isomer) N.-y W HO The ‘sracemate of the above isoners
(Preparative Exanple 5 411 : was subjected to preparative HPLC on
a Chiral pak AD col um ( xane- 25% i sopropyl al cohol 0. 2%
di et hyl am ne as the el uaB}/ or der of elution, the
11-S(-)-isonmer and the 1322|3( f -) -1 somer: (Y| el d: 0.8756g,
5599 : LCMB: mlz 543.1 10 (MH) 303 30.4) 31.0, 36.3,
44.3, 44.7, 52.0) 54.5; CH: i; 4<32 1 %8) rf 98,0. 129.6, 130.4, 132.3,

-

137. 1, 141.3) 147.0; C (V20) 1 )4 2, 140.9, 155.4, 172 2;
8,1 (CDC13) 2.02 (2H) m 2"- "’@' (gH) pB2-CH2)) 3.98 (2H dd,
1"CH2), 4.30 (1H, s) H11), 6.93% (1 RY, R'Irr‘rll—;’IS) 6.97 (1H, t) CO01~ 1HCH2)) 15
7.06 (1H) s, ImH4)) 7.11 (1H s, Ar-H) 7.13 (2H s, Ar-H), 7.16 (1H s)
Ar-H), 7.49 (1H, s) Ar-Hl), 7.5%(JH/T\/ and 8.33 ppm (1H, s.
Ar-HZ) ; [a]p‘~-450(|\/e0—| €=9.:32 /1R 2RRP) -i soner: (Yield:

30.2, 30.3) 31.1,

0.5979g, 38%: LOVE miz 543.1 (MJ/)7 .
q{q-‘* 8.8) 126.1) 129.6.

184.

36.4) 44.1) 44.7, 52.2, 54.0; 20 ] .\
130.7, 132. BV'IIIl&-?}@ONiéioH6 & 3 0, 13822, 136.9) 140.7)

R0
N



PCT/ US99/ 27939 (CDC13) 3.34 (2H, m 3"-CHz), 3.97 (2H, dd, 1"-CI-|Z)],EXU§%U
(1H, s) H"), 693(1H) s, ImHS), 7.06 (1H, s) ImHQ, 7.08 (1H

7.11 (2H, 14(1H s, Ar-H), 7.15 (1H, t, 50 (1H)
s, Ar-H, o}“’%“‘}é;% (1H, d, ImHz) and 8.35 ppm (1H, s. Ar- Ez“ﬁagﬁ’g(’} 1534, p235C 5
12. 0 (MeOH, c=10. 19ng/2m_). PREPARATI VE EXAMPLE 35 St_ ep A O OH O OH _ NI
> NJ H| Boc 10 I|sonipecotic acid ( -B%y; 77.42mml es) and sodi um hydr oxi de
(3.097g, 77.42mmol es) were djissolved in THF-water (1:1) (230nm.) and

di -t-butyldi BK@O m., 85.17?mmol es) was added. The sol ution was
stirred at 25@ m xRfre was treated with Bi oRad 50W X4(H ) ion

exchange resi np (86" d yresin was 15 filtergd off and washed with
THF and t hen ar . o) kne'{j filtrates were evap rat ed to dryness to
give the titl e conpound whiChydas ugid vvlth%t furthem purification in the

next step: FABMS: 4 229.9R{‘2 ' R33 8 (\ds- |28 0, 28.0; CH2:
42.0-43. 1(br oa((hm nalj) ; . ohscur ea 8+5EAI% l, 20 Ste~-B O OH
ON3 NJ ~ NJ | 0%/'?’ I”‘Yo[g)ound from Ste (2g,

8. 72mmol es) was d| ssol véld gon ;g@y RVFR(4 and the iutq o was stirred at
0C 16 Jt)I ~~0~ Vb 00137459 PCT/ US99/ 27 under an argon
at nosphere. %&‘Smsphoryl @2@@01(2 07m, 5 9. 59mmol es) was added

over | onin & y triethylam e (j2. 68nL, ,9. 59mmpl es) and the m xture
was stirred at @& for]1 h and t hefEdt |25C f oR*°EsHOICE aporation to dryness
foll owed by chrgmat ogfaphy on a sibicg gel cql unmPfus|{ RY SPo i ncreasing to 7%
met hanol i ngeicghbeyeet hane af R¥odmdnthe ti (R e0§6¥r)p@ ind: (Yield: 1.57g,
72% : 8~ (CDC1l3) ,CH3:|28.5, 28.5) 28.5; CH2: 32. &A(b oad)) 42.8 (broad);

CH 47.3; C 79.08c 1548, 156.5. PEREPARATI VE EXAVPLE|36 Step A _ OH OH N N
H H2ZN ~O 15 20 25 Met hod 1: 4- Hydr oxypl peri di ne (5g,y49. 43mvol es) was

di ssol ved i n anhy u% di chl oro nd (50m) and tvh'i\ﬁ‘et hyl silyl isocyanate
(6.27g, 7.36nL, 54.38mmol es) vva dded. The mxture s stirred at 25C

under an argon mm for I d,el/s.dz\and the m xture
was evapor at ed The estue lQ{va chr omat gr a}?hed on a silica gel
(V NlO coﬁ‘eJ h

col um u5|ng 10 noI) dic as the

eluent to g| orrpo%l 6 895%% CI mz 145.1
(MH); 8~ (ds DI\/SO)OCHZ 34. 2R 3 : 413) 41. 3; ® 1, C 158.0; 8H
(dsDVsO) 1. 22 (%amn&lﬁﬁd?ma;e% (2H, m 3/5-CH2), 2.84 (2H, m
2/ 6-CH2)) 3.60 (1H, 4- glg—i) 3.68 (2H, m 2/6-CH2)) 4.67 (1H, d, OH) and
5.87ppm (2H, s, NHz) JuL 1003 WO 00/ 3742@ <78 Method 2:
PCT/ US99/ 27939 4- Hydro peridine ( 10g, 98.8 ol es) and urea (59.4q,
988. 6rmol es) were dvgsg%gd |n distilled V\V/?te[ 100m.) and the
'//
N" Zcopn
o BOC



solution was heated at 100C for 67h. The sol uti on was evapor at ed gﬁtJAJL 003
dryness and the product was chronmat ographed on a silica gel colum using
1094 10% conc. NH40H i n net hanol ) -di chl or omet hane as the eluent to give the
title conYRuPE74PYi el d: 8.3g, 58% . 10 St. ep B OH . N HiRusy@eZ OO ' O
N HZN ° O The title conmpound from Step A above (lg, 6.94mmoles) and 15
4-nitrophenyl chloroformate ( 1.549). dp63mmvl es) were dissolved in
anhydrous pyridine ( | OrL) and the mxture was stirred at 25C for 24h. The
m xture was RyapRnRsellene 5iryness and the residue was azeotroped wth
toluene. The resultipg product was chromatographed on a silica gel colum
usi ng 3% net hanol ﬁ di chl oronet hane as the el uant to give the title
conmpound: ( 1.3 3% Cl Ms: mz 31905 (MHg}; 8~ (CDC13) CH2: 29.9)
29.9, 40.7, 40. .9, 121. A%y 5.2) 125.2; C. 145.2, 151.7,

155.3, 20 158 /éa /5-9—25) 2.01 (2H, m 3/ 5- CHZ)

BH ( 3) 1.825(

3.06 (2H, s) IR§3\/3R1 N M P 368 (2H, m 2/6-CHzZ), 4.98 ( 1H,
m 4-CH)) 7. *92 \H 1 1 6)g2and ¢ 28ppm(2H d, ArH3/5). 16 ~u~
2a3 WO 00/ 3 PCT/M127939 79 P Tl VE EXAMPLE 37 Step A Boc Boc |

| NNHi ~i~ ~NN'"4ONH QO_N, Theganhydri de (0.5088g,

1. 99mMml es) (pr epared as descrli bed 5 10 1§]/20 in Preparative Exanpl e 44)
and 1-{3-ani nopropyl)-i m dRES |¢HPBRT 260m° Q. |8nmol es) were dissolved in
anhydr ous di chl oromethane ( | |OrL) and the m xture was stirred under argon
at 25C for 5mn. The mixture Was diluted w th dichloronethane and extracted
W th saturated ueoug—sadi um®ki car bonate. The di chl oronet hane | ayer was
dried (MgSQ,), fi E apor geed to dryness. The resulting product
was chr omat ogr aph%?ngl col um using 10% (conc, NH40H in

met hanol ) - di chl or e eliuent to give the title conpound: (Yield:
0. 4955g, 74%; LGS Y): BA (CDC13) CH3: 28.4) 28.4, 28.4,

CH2: 31.1, 36.i, ~43.

5(K @4 8,3 A6\ (broad),, CH: 58. 2,
~119. 0( br oad), --1 ( By oad) N7 oad) : C 80.2 ) 154. 7) 171.
5; 8H (CDC13) 1. 47

-0y @ oo s, ImH5)) 7.08 (1H, s, |mH4)
and 7.52ppm (1H, s) Im 1 lIBBblRZNH O~~, N ~i~,. N~N~N\ O O The
title conpound from St ep A%bove (0.3248g) 0.96nmol es)) 4-pyridylacetic
aci d Nl-oxide (0.1916g, 1.3brnrn R3
1] 3( di met hyl ami no) pr opyl ] - S\Q‘ﬁ Ry e’ m de hydrochl oride (0.24g.

17 /'YR

(X) >



16 J i'.)03 WO 001 37459 PCT/US99/27939 -80 1.25mmmol es), 1 6 JuL 2003
1- hydroxybenzotriazole (0.169g) 1.25mmoles) and 4 nethylnnrpholine
(0.1376nm, 1. 25nnDIes) wer e di ssolved in anhydrous DW hgb&g the

m xture w0 ©F4Ped under argon at 25C for 18h. The mi xF&F S “evapor at ed
to dryness and the 5 residue was dissolved in dichloronethane and washed
wi t h saturated aqueous sodi um bi carb&late. The organic | ayer was dried
(MyS04), filtered and evaporated to dryness. The product was
chronatographedwﬁﬁ a silica gel colum using 5% ( nc NHQCH i n

met hanol ) - di chl ronethane asrthe ¢l uant t ®2@Qicvie the t|tIe 10 conpound

(Yield: 0.433 QWLCMS RE3,&73. 1 (M b5 128.3. 28.3,
28.3: CH2: 30 ; F}_@;J—As—ﬁ—4 .5 ro CH 53.8. ~
16

119. 2 (broad), 6, APA 3 (broadj*TEA137.5 38 7. 138.9;
C. 80.7, 134.5,; éS 9.6, 169.6; [SH (CDClS)g@ 44 9Ho s 6. 97
(1H, br oad $2,2°Tm )) 15 7.09 (1H, br 20 (2H) m Ar-H)

7.53 (1H, broad s, Im kK re—8—14ppH S ap CHNH~ - O +

/i) N1V / NRCHC®®| 0 20 The®cia)tk conpound frfb PSOp) |B above (0. 289g)
0. 612nnDIes) was +dEésol ved in anh&@@ous di chl or omet h&fe (|7.8nL) and
tritluor oacetgé& 8ci d é . 026nL Dl es) was a&fQLCOTH ni xture was
stirred at 2BEGHFQO8EL undeR acr(gé) and then evaporesad |{to dryness. The
product was chr on®Esgr

phed on at a gel colum 25 usiing 5% i ncreasi ng
to 10% (10% cong . DIJAOH i n nmet hggol ) [di chl or onet hang.as tlhe eluant to give

the title corrpounP (Y| el d: O. 2089) Q1% ; LCVE: m z 73 (M—| ); 8~

(CDC13- CD30D) CH2y A 36 2, 38 ‘3 9, 44.5) 46. 40, CH 52.3, ~
119. 2 (broad), 37 7 164 UJE ;Z 00| 37459 lﬁé’g’“27939 -81
127.7, ~ 128.3 r;lgﬁif ) 54) 138 FSN $ 137. 3,

169.8, 170.6:,,8, 1N 13 OD) 6.9 road 10 g?% (1H, broad
s, ImH), ﬁﬁv«&%% r-H))Rzis»zkc road § 8. 12ppm ( 2H,

d, Ar-H); [oc]p263+81.1 (c=10. 43ng/8nL nethanol) 5 P EPARATIVE EXAMPLE 38
Step A Br ~ ~ ~ In8chpme5,-R=repmgsentsy . ~. O ~' O To a sol ution of

3-brono-8-chloro-5, 6-dihydregll H 10

benzo[ 5, 6] cycl oYi epta[ 1, Hg@%@/gﬂ n-11- or@g)/g. 2mmol es) in
o~ o

HsC o

5 Reaction Scheme 6 -nis O

A 11 12
R{ RI2 5 R™ (n-Bw,NsO, ROeRT ra
0 cl \= NaOH . >y
RY” "RIO N R10 l\
(X1

In Scheme 6, the procedure set forth in Scheme 4 is followed,
but using

11 12
R R RA

HoN
29% > x
R0 |\ »
10 instead of
RA
32 33 A7
e P,
N\/



anhydrous di chl oronmet hane ( 14nil) at OC and under an argon atnngggjuglmmas
added a solufiion of 3-chloroperbenzoic acid ( 1.76g) ( 10.4mol EY)

anhydr ous di chl oronet hane (35ml) dropw se over a period of 30 m nutes. The
m xture wagoaddressed to 15 warmto roomtenperature and afdrarsodBbsdaddi ti onal
3-chl oro perbenzoic acid (0.88g) (5.2mmol es) in anhydrous dichl oro-net hane
(25mL) was added and the m xture was irred for a total of 42h. The

m xture was diluted with dichl oronethdhe and washed with 1N NaCH (200nt) .

The aqueous ] ayer was extracted wth P-4 20 .di chl or onet hane

(2X200m) an%? m@?ﬁ)?%as%‘? HgdlrFﬁi'gﬂQBW)d over nagnesi um

sul fate) aItecg@c&q@?&namno@kﬁﬁshgbﬂaﬁﬁ@§$SCIR€)@E@dughnuaﬁ chr omat ogr aphed
% 0. 5%4% (10% conc. NHAOH in

on silica ge

met hanol ) di &P@@ﬂ%ﬂ FIREUSSS. Mrherein s Oy G2 iRrePTapared-t SimilgRound
(VYield:1.386Ggin6% : ESIMS; miz 338.1 25 (M+); Sc (CDC3) CH2: 30.5, 34.0;
CH 126.9, 127.6, 130.3) 132.5, 149 4: C 121.0, 135.1, 138.3, 139.7,

141.6, 145.3, 188. Cppm ~ ~ n nR°1003 WD 00137459 -82 Step B

PCT/ US99/ 27939 Br ~ ~ ~ ~ BN ~~~d WN+_ ~/ WNOOO- OH The
title conpound of Step A ( i 3422g) (3.96mmol es) was dissol ved i n nethanol
( 18ml) and di chl or onet hane (20erl) angd: 5R&od| um bor ohydri de (0.2199)

(5. 79mmol es) was added. The m Xt ux® under argon at OC for |h
and then allowed to warmup to 25Gy iwa rlod of I'h. The m xture was
diluted w th dichloronmethane (800rrfL) 8nd shed with 1 N NaOH ( 150nt)

The aqueous {éﬁi{ S extra ’it ed wi th dichl oronet hane (2X100ml and 10 the
conbi ned org F‘\é\? AdPLoHmetreRROCeHRERIE Brhene it Bst$3d pler ed and
evaporated to dryness. The product wags chronmat ographed on silica gel using
1% (10% conc. NH40H i n net hanol ) di P_}pr o-met hane as the eluant to give the
title conpound (Yield: 1.24g, 92%: EBSIMS: mz 340.1 (MH); Sc (CDCl3) CH2:
31.2, 15 32.0; CH 69.1) 126.8, 5 13A 7, 131.7, 136.7; C 118.3,

134.7, 135.2, 139.7) 141.0, 148(3ppm gis CBr ~~~~2C1l 11-(),2R O N
H~1lip.. NN/ NN~~ ~/~ H Zoﬁihétlt e, Norpound from Step B (0. 552g,
1.62mmol es) and triethyl am ne fQN%( 2mmol es) were dissolved in

anhydrous di chl oronet hane (8. 5nigp ‘and tRié B3I ution was cool ed to OC,
Met hanesul fonyl chl oride go 4rrL) 16mm| es) was added over 1 6 JUL 1003
WO 001 37459 PEFFREIYS Axmyd pr@Quseﬁhe soFePRAHNg easwagides-rred at 0OC for

a total of lsgfibharhliResSeldiEaPAnRes MAREIAAGE 0l 0 dryness to give the
11-mesyl derivative which was used without further purification. The latter
was 10 Those skilled in the art will appreciate that in Schemes 1, 2

and 4-6, other aldehydes can be used in place of

HB
\%Y

ml g
H Y/

0
to obtain the other substituents for R® in formula 1.0.

Those skilled in the art will also appreciate that using

RI® RA
R32 R33 ‘N /
HoN (C)
5( RIT R

15 RIO
instead of



di ssol ved in anhydrous dichl oromet hane (40nL) and the sol ution 51\/\@%1 17003
stirred at 0C. N-j3-(1HImdazol-1-yl)propyl]-2(R) piperazinecarboxam de
(Preparative Exanple 136) (0.5g, 2.11 nmol es) dissolved in anhydrous

di chl or om¥GMAESY 20nL) and anhydrous DVF (20nl) was add&§T @?%ﬁ%‘”ﬁnd t he
solution was stirred and allowed to warmup to 25C over 2h. The reaction
was 10 allowed to proceed at 25C for. gi8h and was then diluted with

di chl oronet hane and washed with saturated aqueous sodi um bi carbonate; dried
(MyS04), filtered and evaporated to drynegs. The product was

chr omat ogr aphed on a silica gel co:{zurm usi ﬁg.\gl%(lO% conc. NH CH in

nmet hanol ) - di chl or o- net hane as the ei\uaﬁt t give the title racemc

conpound: Yield: 0.399g, 44% u,kAB B54. 3 (MH). Step DBr ~ ~~\ O
N+~'NH~NN/N(11R2R(+)-I 5) PRE~ ~/\W [HOBr ~~~\ d wv
i "+ 0- N11-S(-) H~ NN/ N(P11§2R( )-lsomer) N~~ ~/\/ H200 16

JUL 2003 WOiRGcRéARS £LehdUodid a8 -84 The title racem c conpound from
Step C above (0.395g) was subjected to pre grative HPLC on a Chiral pak AD
colum 5 (50X5cm) using 65% hexane- 50 50pr opyl al cohol - 0. 2%

di ethyl ami ne as the eluant to gited+ Norder of elution the 11

R{ +) - di ast er eoi soner of the titl eRtohpe d/)fol | owed by the 11-S(-)

di astereoi soner of the title compound. INR 2R(+) - di astereoi soner: (VYield:
0.1854g); FABMS: miz 10 559.2 (MH); B (CDC13) CH2: 30.1 ) 30.3, 31.2,
36.4, 43.9, iAéedd 1.6, 52.8; CH 57.8) 64.3, 118.9, 126.3) 129.6, 130.6,
130. 7) 133.4, 137.3, 138.4; C 118. 2 133 6, 134.6, 140.1, 141.0, 148.1,
172.0; 8" (CDC13) 5.70 ( 1 H Sy HB. B°95 gal H broad s, ImH] ) 7.04 (
1 H broad s, ImH4), 7.51 (1H, By &%HZ) and 8. 22ppm(1H s) Ar-Hz);
[a]p ~+41.2 {c 11. 08rng/ 2nL, net Rangd) I\\lis 2R(-)-di ast ereoi soner: (Vield:

0.18g); PABMB: mfz 559.2 15 20 (MH); ~(CDC|3) CH2: 30.1, 30.3, 31.1,
36.5, 44.4, 11445038151&166&1111 oﬁde@ﬂe &ﬁ'r&s cormipdhrd)s Whéretn th9. 5, 130. 6,
130. 7, 133 4, gg , gg 133 7..134.6, 139 9. 141.0. 148.1.
172.1: 8" gobe §)‘”-hFr‘55‘kyle§ OV THIGSRIPON: | m H5] . 7. 07 (1H)

broad s, ImH4)) 7.51 (1H, broad s) ImHZ) and 8. 26ppm(1H, s, Ar-Hz);

[a]D 99 7i.0 (c=10.32ng/2rnL) et h,(amol) PREPARATI VE EXAMPLE 39
Reaction Scheme 7 and R Are Other Than H

R 11 RIZ

11 pl2
\ R><R/\ pyr-SOs »RA\/,\N></CHO
_j 33.0 DMSO (N;[
10
a RILRIZ R%MgX RIl R12 RO

In Scheme 7, the alcohol 33.0 can be oxidized under standard
conditions to give the aldehyde. Addition of the corresponding
Grignard of R® gives the alcohol which can be carried on to amine as

15 in Scheme 1 or subject to reoxidation to the ketone followed by
Grignard addition of R°. In the case where R’=R", the ester 32.0
(Scheme 1) can be used as the electrophile with 2 equivalents of the
appropriate Grignard reagent being added.



Step AO O- CH3 N 25 0 O- CH3 N H Ethyl 4-pyridyl acetate (4.5qg, 15j\]\.'1003
27. 24mmol es) was placed in a 500m. Parr bottle and di ssol ved i n anhydrous
EtOH (70mL). 10% Pal | adi um on charcoal ( 1.0g) was added and the contents
shaken undep ofphesi hydrogen pressure at 25C for 94h. Therrisydamw® was 1G
.1 UL 2003 WD 001 37459 PCT/ US99/ 27939 -85 filtered through Celite and
washed with 4x40mL anhydrous EtOH The filtrate was evaporated to dryness
and the residue was chromat ographed on silica gel usi ng 3% ( 10% conc.
NHgQOH i n et je : he title 5 10
conmpound: ( YreT 7 T, s 3C (CDA 3) CHI:
14.3; CHz: 3Bnﬁaz )2 419 465 465602 CH 334 C 172.7 ; 8H
(CbA3) 1.18 (1H m H4); 1.26 (3H, t,CH3)) 11171(21|Z|)) 1.90(1H), 1.96(1H))
2.22(2H, d), 2.63(2 07(2H)) 413ppm(2|—5 E!; CH2-). St_ ep B O O~

N H 15 20 25 N QBAL-!N? Et hyl inyl acetate (500ny;
2. 92mmol es) T"r‘(i?ﬁ'1 p A above was |ssgfv an%‘grous di chl or onet hane
(25nm). To the s i‘rﬁ‘ed sol uti on was added t l?Iﬂat hyl silyl isocyanate (5.9nL;
43.8mvl es) and the*sol ution was stirred at BSC for 17h. The sol uti on was
diluted with dichlgronethane and washed with satugated aqueous sodium
bi carbonate. The onet h ayer vvas dri I\/@%O) filtered and
evaporated to d S. ~dhe hed on silica gel using
2% i ncreasi ng tg\% 10% conc. NHQCH in rret ﬁ I) bchl oromet hane as the
eluant to give th %Hale conpound: (Yield: 62Z2ng) 99%: CIMs: mz 215.3
(M—|+) 8~ (CDC13): 14.2; CH2: 31.6, 31.&" 41.0, 44.2, 44.2, 60.4; CH:
G o S i e s i Dt A g 09
q, CH-C H~ )ald ghsée(éilmﬂsg)to thePrecgderLmléfﬁsf%yo@?%#@s YS9/ 27939 -
86 O O O~ Grn(bt sreitéd With €h&NEBpropriate Grignard reagent to give the

alcohol. There can be an additional round of oxidation and

Grignard addition to give the R’, R" disubstituted derivatives with
10 either R’ = R or R’ « R". The resulting alcohol may be converted to

the amine by the methodology shown in either Schemes 1 or 2.

Compounds useful in this invention are exemplified by the
following examples, which examples should not be construed as
15 limiting the scope of the disclosure.

PREPARATIVE EXAMPLE 1
Me Me

(/iNM NEHL,

Step A
Me Me
COgEt
(/\N
20 N /J

Ethyl 2,2-dimethyl acrylate (50.0g, 2.0 eq.) was stirred with
imidazole (13.28g, 200 mmol) at 90° C for 48 hours. The resulting



Et hyl 1-am nocarbonyl - 4-piperidinyl acetate ( 153.6ng, 5 10 Step UL 7003
0.717mmol es) from Step B above was di ssol ved i n anhydrous dichloro t‘hane
(3.58nL) and ethanol (3.58nmL). To the solution was adde? i,mg%l #3

1.73m) 1¥MP818s) and the mixture was stirred at 50C 6 5 The

m xture was cool ed quickly to 25C and 1.0N HO (2.02nL, 2.02mvl es) was
added and the m xture stirred for 5 nbhutes and then evaporated to dryness
to give the title conpound, which was used wi thout further purification.
PREPARATI VE $OlANBhEv4S cbéled, ilGHR] @itk Wated315) khil)iand CRECENIS2ZN ~ NN O O

(0 a5, 1. soMree) Paledil Raf Kol G B s Yoty e gl o e

hydr ochl ori d'es(rﬂL)Sé}R@ thé cédibined @sganith wbro yibe wzek Nb.gB@J en@0. 2349,

1. 73mmol es) and 4 Innr hollne 0. 382nL 3. 46n?§ re di ssolved in

anhydr ous Dl\/ﬁthfRLSate Ve H4ctPe T é{’fn‘f}g‘ﬁir‘? W%BH shple 33, Step C
above (0.53228gkomdat hy itk & 90N MEOH @W%@b‘iu%a@%em tg~ 6 JUL 2003
WO 00/ 37459 PCT/ U89 /2 939 87 was added and t ture was stirred at

25C for 22h.8iTRENE HUWERIA %ﬁ%a\%@e@%ra?’e&“cy@r%ﬁ/éé%elﬁhd:m MEst due was
taken up in ggghl oronet hane and washed wi th saturated aqueous sodi um

bi carbonate, dried (MyS04), filtered and evaporated to dryness. The 5

reS| due was chronmat ographed on a silica gel colum using 5% ( 10% conc.
NHAOH i n rret@g?qu_:,) di chl oronet hane as the eluant to give the title
conpound: (Yre 0.3553g. 53%9. St_ep BHNH. N\/N-NH2N- NO10 O The

title conpound from StM eatbove (0. 45g, O. Qmﬂgs@dl ssolved in i

met hanol (5. 625n). Gg)zmol ution yof i n di oxane (
13.5nmL) was added he m xture was stirred for ®2h.  Anhydr ous

met hanol, {200nL) ded foll owed 15 by Bi d AG 1-X8 (OH ) resin until
t he sol J‘t on was neutral to pH paper. The resin was filtered off and washed
with met hanol and sphutiasnbf Headtitle commesmndiem StepgofEQ.0d, 50.96r yness. The

reS| due was ghr o rgmadwﬁgr{bwd‘: (Bqamggh%e%gh%ﬁl ?ﬁeéé 6ncr easing to

6. 5% (10% conc. chl or ane-as 0 eluant to give
the title coepbuibbie rextadn migtdErgas 86¥hed dnkBABIr atf otd6. 2 (MH ) ; 8~

50 1) 44 2. ARyt bofibe fgilghe ol adpule Sadigh St e 5, 1370,

158. 7) I11AL. O¢dintated NASQ/ (~BA2nd,). S feBGltag ﬂuBﬁ%v@E)&ﬂﬁ)d witB4 (1H, d, H2),
6.96 (1H, Zmﬁd(sghdi rHLi_@ed vsgtt(l)%té);&'é (186%%9 and g'xlrrt!":red)throug7 53ppm ( 1H)

broad s,
plug of Celite. The filtrate was concentrated to give a yellow oil

(6.87, 87% yield) which was used without further purification. ,
CIMS: MH'= 155.

Step C

@NXAOH——» (\ ?Z

To a solution of the title compound Step B (6.85g, 44.42
mmol), phthalimide (7.19g, 1.1 eq.}, and Ph,P (12.82g, 1.1 eq.) in
25 THF (200 mL) at 0°C was added DEAD (7.69 mL, 1.1 eq.) over 10
minutes. The resulting solution was warmed to room temperature

and stirred 48 hours. The reaction mixture was concentrated under



g JuL 200
~ 6 ~~t 1003 WO 001 37459 _88_ PREPARATI VE EXAMPLE 40A Step A C1 Bp ClL Br 5
N (52.i) Co2ET (52.ii) H A solution of 52.i (J. Med. Chem 4890-4902
(1988))(205 g) inconc. HO ( 1 L) and water ( 100 nL) is'refluxed for 18h,
t hen pouredoomtds i ce (3 Kg). Ag. 50% NaOH i s added to prTIRS®EIBdHWed by
extraction wwth EtOAc (3x4 L}, the extracts are washed with brine, dried
and evaporated to afford 52.i1 (166 gy .10 Step B C1 ' Br G NN (52.ii) H
(U52.0) HA 1M solution of DIBAL in toluene (908 nL) is added dropw se

during 2h t ' [ . followed by
stirring fo?e%‘%% B%}s%ﬂrrné’g{laf%n‘él;(r%?%g?ls&laélg&%{y}’%%@%%ﬁz&s%?rﬂrg for 15 I h and
extract ed WGH,CINB4ID t¢ Zivela white sujideOus02 gt 7984 yiedd)b&3MS: &iHi=o pH 10 with
50% NaOH an tracted with EtOAc ( 3x2 L): The extracts are evaporated and
chr omat ogr aptied on silica-gel (1 Kg). Elution with 10% MeOH CH2Cl 2 af f ords
the title conmpound (~ 52.0 (104 g): HRMS (FAB) cal cd for

C, 9Hz, N2' 9Br C1393. 0556, found 20 393. 0554. PCTI U5991 27939 ~ 6 JUL
1003 WO 8o/ 89 _ St_ ep C PCT/U599/27939 The racemate (~ 52.0 (96 Q)
is resolved by HPL&«ONMa 8x30 am CHI RALPAK AD colpqgn yad 25C with the

LI Vdet ect or set at 2 nm El uffion with 0.05% di eth am' ne- met hanol

af fords: Peak 40 ) . (a)yp—=28pid 1, Fur t her

el ution W|thth rresolven ds: Peak 2 ﬂ/520(42 gf (a]D +27.5
(c 0.3, MeOH). PREPARATI VE/E epl Br N (53.0) o HZN C1

A solution of the title compound from Step C (9.50g, 33.53
mmol) and N,H, (1.25 mL, 1.2 eq.) in EtOH (100 ml) was heated at
reflux 4 hours. The resulting slurry was cooled, filtered, and the

10 filtrate concentrated under reduced pressure. The crude product
was purified by flash chromatography using a 15% (10% NH,OH in
MeOH) solution in CH,Cl, as eluent to give a pale yellow oil (2.80g,
53% yield). LCMS: MH'= 154

15 PREPARATIVE EXAMPLES 2-4
By essentially the same procedure as that set forth in

Example 1, the amines in Column 3 of Table 1 were synthesized
from the esters in Column 2. “No.” represents “Preparative Example
Number”.
20
TABLE 1

No. ESTER AMINE Mass Spec

0 P S
~/ MH'= 152

N




A solution of (+)-52.0 (2.3 g) in dinethylformamde (30 m) is reactﬁg mth
i satoi c anhydride ( 1.25 g) in the presence of DVAP (0.1 g) at r.t |2
3hrs and -is then evaporated under reduced pressure 15 and re3|§ual
di met hyl f8PRYA48% i s azeotroped with tol uene. The resi d&8 V"7 ¥sol ved in
ethyl acetate (50 mM) and the solution is extracted with 10% sodi um
carbonate (3x100 m). The organic lawpgr-is filtered through s3J.ica-gel (
100mL) followed by elution with ethylacetate. The filtrate is evaporated
under reduced pressure to 20 afford the title conmpound 53.0 as an anor phous
solid (3.68[g). NS(FAB): niz 510 ( ¥ ((®52.0) H =6 €1.]1003 WO
00/ 37459 -90 St _jep B (53.0) d Br vw a3 (54.0b) i Afsolution gf 53.0 (3.1
g) and sodiymnitjrite (0.8 g) in methanol ) m) is| stirred gt r.t. under
ni trogen w tth gur hl oride (0.5 @) e addi ng gk i sg over 10
m nutes a 4N hydr aci d/ di oxane sol on (3.9 imM). The rjeaction
mxture is qtirrg rs _followed by the addition MHERBG ddi um
carbonate tq pH § : ameer reduce surle, diluted with water
(200 M) and extrlacted with dichloro hafle (4x100Mf| 10 The gonbi ned
extract is gvaporlated under reduced Jpr re and the jcrude readqtion product
is flash chrjomat ggraphed on silica-gel (400 m ). El utjion with 25%
et hyl acet at §- hexgne affords after evapordMeiopMehe tit|l e conpourjd 54. 0a and
54.0b as an of{b’5 white quimrphous solid (2.97]9). 300 MHz) d
3.30 (s, 3H)|; (FAB) 5 me 525 (MH)+ i Cl (54.0a)
CEN' ., |+ --4 (54. Ob@ _coay (57. 0a)
COQx -Bu (57.|0b) (CCdVICBu A sol (t928h o _,ba and 54.0p ( 1? g) i/n nethanol (
150 m) and |2N hydrochloric acid ( 170 rri) and conc. HO (60 nl|) is heated
under PCT/US99/ 27939 . (54.0a) O 1 6 J~I 203 WO 00T 37459 PCIT/ US99/ 27939
-91 reflux for 17 hrs, follome by evaporation_under reduced pressure.
PREP JTIVE EXAMPLE 5

]?OC

(/:JN></\NH2 + [N]

N~ “%—=0
N )\ /‘/
\ BOC

Y
Q[ ARr

5 Piperazine anhydride (Preparatlve Example 44} (0.28g, 1.0 eq.)

was added portionwise to a solution of the title compound from
Example 1 (0.17g, 1.2 mmol) in CH,C], (5.0 mL) and the resulting
solution stirred 10 minutes at room temperature before adding
cyclohexyl isocyanate (0.21 mL, 1.5 eq.). After stirring at room
10 temperature 15 minutes, the reaction mixture was quenched by the

addition of MeOH (1 mlL}, concentrated in vacuo, and purified by
flash chromatography using a 10% MeOH in CH,CL, solution as
eluent to yield a white solid (0.46g, 85% yield). FABMS: MH'= 491.



The resul ting anorphous solid is dissolved in nethanol ( 160 m) ang aRddiim
cyanide ( 15 g) is added with stirring until the reaction is basic (pH 8).
The reaction is stirred for 2 h) diluted with 5 dichl oronethane (300 m)
and filtewedosMbe filtrate is evaporated and the resi duBCTHESHR2E3YI ved in
conc HO ( 150 m) and the m xture is heated in an oil bath (120C) for 4h
and is then evaporated under reducedsgressure. The residue is dissolved in
THF ( 100 m) and 10% NaOH (30 m) is added to pH>8 followed by the
dropwi se 10 addition of a SW% g) in THF (50 mM) with
vigorous stirring for 24 h € solution s concentrated to a | ow vol une,
stirred with hexat x120 m ) and ice-wager foll owed by acidification of
t he agueous I%ﬁ\ itric acid and exfraction with Et OAc. The crude

product obtai y e aporﬁHa ng the extraliN 15 is purified flash
chr omat ogr aph af+f ord the m xture ofC }a and 57.0b a ht tan solid
) d 1.40

t hat appears a¥ a ggle tlc_spot §16 g .,
(s, 9H; M5 (FAB) z 535 (IVH) +. Th& si ngNe t spot i sKa mxture of four

i somers which are arated after _depivat atl@n i nt omMeh®leconpounds of
Exanples 77 to Zoﬁgznd 87 toel ow? FOla owi ng the above procedure

(Steps A-E), exce i ng Co (-)-52.0 (17 g), a mxture of 58.0a and
58.0b is obtained a¥ a t solvd that appears as a single tlc spot (17
g). MS(ES) mz 535 . 25 PREPARATI VE EXAMPLE 42 H N o 2Canphor sul fonic
acid HOH To 2.5 of '(R)-(-)-canphorsulfonic acid stirring at 60C in 1250
m of distilled water was added a soution of the potassiumsalt 16 JU
2003 WD 00/ 37459Bpid ksSagilRoge: smequoeedlmemmatmqmefoﬂhime (565 gm 3.35

mol ). The m I e di ssol ved.
The sol uti orlly% J:%t "%%‘k@%té‘gﬁﬁi Fsm%tol en@ t“g%%cy rg) 48 hrs. The
resulting prseccmnmaiee(GM-CfSIhct]enetéaﬁmf(ﬁgtmkreszm%cgmmtfe dlamntlsol id. The
solids 5 were tk(l)%n d‘;vggol veadrl Olﬁ{‘gﬂ/ 1 istilled water and heated on a
steam bath GREH é’ldl [ -G sso THE Yot sol ution was then set aside
to cool slowy for 72 hrs The crystalline solids were filtered to give 362
gm of the pure 2-R-enantiopg, D Ie crystalline solid.

[a] ~=-14. 9. 10 PREPARATI VE*EXAMPLY N, ~0 Boc OH

2- R—c?r boxg/l pi pBy @gsdretially (He) sdm):=- ;ﬁ-gawwlesaddéamoetrﬁm Qre(ﬂ%{rfﬁﬁgé atl?/le .
Exanpl e _42 0. 60 issolved in 1.4 L 15 o istille

wat er a}é E&‘ Q}grgnﬁf‘ﬁ%ﬁ{olpn&fgm ABHIE NaOH was dripped in to the
stirred reaction mxture to obtaimMva MpH 9.5 solution. To this solution was
added di-tert-butyl-dicarbonate (336¥gm_-1.54 nol) as a solid. The pH
dropped to ~7.0. The pH of the ¢ r¥actton Nxture was maintained at 9.5
with 50% NaCH (total of 20 175 and the reaction mxture stirred for
2.5 hours to obtain a white-precipitate. The reaction m xture was dil uted
to 9 L withusedhpamipefepmdrenamtivieEsample®th 2 L of ether. The ether was

di scarded and the pH of the aqueous yer adjusted to pH 3.0 by the
portionw se addition of solid ciX\ri cYacigd. The acidified aqueous
4

N

=

NH,
to obtain

BOC
N

(I i N
N 'l/,/I(N\/KN\//

A
15 ©/\



25 |l ayer was then extracted with dichloro-nethane 3X with 2L. The
| ayers were conbined, dried over sodiumsulfate, filtered and eval)(c)Erat ed to
obtain 201. mof title conmpound as a white gl assy sol (M+1) =331.
~ 6 Jug M’*\%ﬁ"om 37459 PCT/ US99/ 27939 - 93 PREPARATI vﬁlcg%i%gm Boc N O
N O/ "OTo an ice cold solution N, N-di met hyl formam de (49.6 nm) was added,
dropwi se, thionylchloride (46.7 m399ver a period of 55 minutes ina 5L
round bottom flask under a nitrogen at nosphere. The reaction m xture was
allowed to stir for 5 mi n.PREHARAJIVEEXAMPIFehpved and the reaction

m xture allowed to stir at anbipggat tenperature for 30 mn. The reaction

m xture was cool ed again in an|ice bath and a sol ution of of

N, N- di -t ent - but oxycar bonyl - 2- RN10 car boxyl - pi perazi ne (Preparative Exanple
43) (201.6 gm 0.61 nmml) in 5 m af pyl‘ldlr‘l?a“;”l 1.9 L of acetonitrile
was cannul ated into the~eac NLe._~he_N on m xture was all owed
to warmto anbient tefipergture { ainm a ypllowsh turbid solution. After
stirring at anbient t tu%‘orow hours)l 15 the reaction m xture was
filtered and the filtrave poNredtdnto ice gwdteq (7L) and then extracted
with 4X 2 L of ethyl acetatel dried over sulfate, filtered and
evaporated to dryness under vacuo to obtai ™¥I5.6 gm (?3% of the title
product as a white solid. ~ 6 ~~t 1003 WO DO/ 37459 -94 PREPARATI VE
EXAMPLE 45 CN Boc N HN- NN '//~~ N O HN O ¥CT/ US99/ 27939 1N- p- Cyanobenzyl
hi stam ne (0. 34y és&dﬂfﬂl&)tﬂe%ﬁﬁé@@dce@ﬁ;r@&%ﬂﬂiab%@t forticiepar ati ve Exanpl e
163) was added tC_) sol ut1 %n of 5 the ﬁ dride (Preparative Exanple
44} (O 38 kpFpatay Q¢ 51 §XpaPttsipg d F(S‘rt THRABNAAEP ™ i rred under a

ni trogey. #\febafatlv&Eka&plésgmhﬁw g), @he R &REpathd Wddierepaseddded and the
reaction nonitored for conpletion by nornal Ifzase tlc using 10%

met hanol / dieMiS%MiFst R4de as the el uent. After the reaction went to 10
conpletion (~ 1 hour), 0.25 nmL (2 nmol) of cycl ohexyl isocyanate was added
to the reaction mxture and stlrred for 1 hour. The reaction m xture was
poured into brine and ext¥asfeds , BXANIE]L hane (3X). The

di chl oronet hane | ayers were conm(t\ed) dr| ed over MyS04, filtered and
evaporated to dryness. The reS| ue was 15 chromat ographed on a flash col um
of silica gel using 5% net harﬁ jchll_olrorret haTe:\o obtain 0.714 gm of pure

title O\ "/]/\/x

H

10 Follow the same procedure as that set forth in Preparative
Example 5, except use the amine from Preparative Example 2 to

obtain the title compound.

PREPARATIVE EXAMPLE 7.2

[ J.,,

N
15 H

“\,E



conpound as a solid. FABVS ( M+l)=564. ~ 6 ~~~ 1003 WO 001 37459 - d56 JUl 100
PREPARATI VE EXAMPLE 46 O "N O HO N PCT/ US99/ 27939

N- (2, 3- Epoxypropyl )phthalimde (2.3 gm 11.3 mmol) was dissolved in

N, N- di et kmd dosrasani de and i m dazole (1.53 gm 1.5 5 eq. pcwusosadded and t he
reaction mxture stirred at 90 C for 5 hours. Brine was added and the
product extracted wth ethyl acetate_'ltéb obtain the title product (0.67 gm.
PREPARATI VE EXAMPLE 47 10 H2N HO N

1- Pht hal am do-2- 3-1-Hi zol e- pr from Preparative Exanple
46) (0.6 gm was éﬁé‘gé}l\?es@rflﬁpé%ﬁg ntg‘ gg%&% g]F %@ Vhydr at e added.
The reacti oExamiblere exespt ekt ukednhiae fﬁarhmrép‘araﬁve BEx@@gplecntdn Xt ure was
cooled to a ent te erature 15 and the resulting precipitate filtered.

The flltrat8 ¢ SPEPIPUryness to obtain the title product which
was used w thout further purification. ~ 6 J~L.1003 WD 001 37459 -96
PREPARATL VE EXAMPLE 48 Boc N HO H N N~N N ~~~~~] ~ O HN O PCT/ US99/ 27939
1- Ani no-2- hydr oxy-3-1-Him INATSZE .0 R-Pr epar ati ve Exanpl e 47)

(2.2 mmol) was added to a sol uthxa)oof the 5 Boc-anhydri de (Preparative
Exampl e 44) (0.57gm 2.2 mml) i 10 m of dichl oxonmet hane and stirred
under nitrogen. After 1 hr, n{m‘ nore of ther,BQc anhydri de was added and
the reaction nonitored for co Iegj‘lo nor mal p}mse tlc using 10%

met hanol / di chl or onet hane 1\11 ¥ reaction went to 10
conpletion (~1 hour), O. I) of | ohexyl -i socyanate was added
to the reaction m xture a sthr (d)for 1 hour?® The reaction mxture was
poured into brine and extracted with di chl oronmet hane (3X). The

di chl or onet hane aHelk $nlfiné BPOLARM odIthetsQ/RE BPkpatidter ed and

evaporated to dryness. The re
Example 5, except use the amine from Preparative Example 10 to

obtain the title éompound.
10
PREPARATIVE EXAMPLE 8

— ‘l/
To the title compound from Prepa.rative Example 1, Step D,

15 (0.82g, 5.35 mmol) in CH,CL, (10 mL) and TEA (0.75 mL, 1.0 eq) was
added piperazine anhydride (1.65g, 1.2 eq.) (prepared as described
in Preparative Example 44) portionwise and the resulting solution
was stirred at room temperature. When the reaction was complete
(TLC), the solution was concentrated in vacuo and the crude

20 product was purified by flash chromatography using a 10% (10%
NH,OH in MeOH) in CH,CL, then 20% (10% NH,OH in MeOH) in
CH,CL as eluent. CIMS: MH'= 366.



15 was chromat ographed on a flash colum of silica gel using 5% 4 § JuL 2003
nmet hanol / di chl or omet hane to obtain 0.487 gmof pure title conpound as a

sol i d. ~ 6 el 1003 WD 00l 37459 -97 PREPARATI VE EXAMPLE 43.di5.43¢ O N C

~. 1, OH rWOOB37453 hoxy- pi per azi ne- di canphorsul fonic acid s art

PCTI US99127939 (Preparative Exanple 42) ( 17.85 gm 30 rrrml e) was di ssol ved
in5 180 m of distilled water. Di ox#@le- ( 180 nL) was added and the pH
adjusted to 11.0 with 50% NaOH. The reaction m xture was cooled to 0-5C in
an i ce- MeOHghas B and a sol ution of benzyl chl orofermate (4.28 ni, 30 mmmol)
in 80 nL of di ne was added over a period of 30-45 mnutes while stirring
at 0-5C and ke,e‘%?ng 10 the pH at 10.5 toHl1l.0 with 50% NaCH. After the
addi ti on was npl ete, stirring was contiNqued for *¥TRA. The reaction

m xture was [t hen] evapgr at ed tod'r nesst get gid of thdg—dioxane for

extraction)._Thel. resn@lue S q«; ved BO n}q of _di sty #Ner and the pH
adj usted sl oWy t & th I alque uti s 15 washed with
3X180 nlL of etthyl et atel\(qe . et hyl acetHate s driﬁ p(ger MyS04,

filtered, and evaporated to obt ain N, N-di-CBZ-2car boxy pi per azi ne and

saved). The pH o’ﬂ‘herté‘.leaqmapuantiefy@n Smpiﬁcbvassm'mdwst tdvendesi red product,
was adj uste tol 5t01 Q d id

di -tert-but y?mBFEaa SnAt e%?% g?f? ogm(?ﬁg%ﬁ&i/aés%ggﬁzathodnﬁhe m xture
vas stirs ed’[\hdelﬂeeukt&gsu@tt@wpﬁc&hcéﬂ:!ateﬂmﬂdcrﬂreﬂhbbdm%d\he—l After 1 hr.
t he pH stabilized, eaction lete) t actl m xture was
washed wit hA?Xl% %Vgle&‘%% r%emg%e%%’t’iowg “ﬂﬁg{@%‘i‘% B®an ice bath
and adj ust et¢hedriide %redw:ttwhhildﬂ wiak ussavitlygut faxtherqiurifieatpproduct 25 with
3X200 nL of (%eﬁv}(;%/ %ﬁ? te. Dry over MgSCa, filter and evaporate to obtain

9.68 gm (88 oduct as a white solid. ~ 6 BUS 1003 WO 00/ 37459
_98_ PREPARATI VE EXAMPLE 50 H N C ~.:, OH PCT/ US99/ 27939

4- N- CBZ- 1LN- Boc- 2- car boxy- pi perazi ne (Preparative Exanple 49) (9.6 gm 26.3
nmol ) wa? di ed in 100 nL of absolute 5 ethanol in a hydrogenation
vessel . The vegsel was shed with nitrogen and 3 gmof 10% Pd/ C (50% by
wei ght with added. The_m xture was hydrogenated at 55 psi of HZ

for 18 hours.[ Aftégr 18Hhrs the‘r’e ctlon m xture had a precipitate. The tlc
was checked (B30% H3/ 2012 A4 Yhe—reaction mixture was 10 filtered on
a pad of OellteN an(ﬂ/the pad shed with EtOH fol |l owed

Br /\ cl

C. ].,,

The title compound from Step B was dissolved in CH,CL, (30
ml) and TEA (7.62 ml, 10 eq.) was added. The reaction mixture

was stirred 5 minutes before adding chloride

o)
G S

Me Me

Br / \ Cl
~
N
Cl

15 (42.0)



by distilled water. The filtrate was evaporated to ~ 1 /3 the volu ( 700
get rid of the EtOH) and 200 nlL of distilled water was added. The gﬁ&e S

| ayer was extracted with ethyl acetate three tinmes (the ethyl acetate |ayer
cont ai ned wob®@7Bs9N- Di - Boc- 2- car boxy- pi perazi ne 15 whi ch REIUSIgY93) . The

wat er | ayer was evporated to dryness and evaporated from net hanol two tines
to obtain 3.98 ( 17.37gm nmol) of pttgze product. PREPARATI VE EXAMPLE 51 sr

/| 1 ~~ci aNN-~" -, OHHC CHs N3 20 H3C O O The tricyclic al cohol

(Preparative le_ 40 .in WO 95/ 105 ?.%t ~ ~ sm 2ao03 WO 00/ 37459

PCT/ u599/27d§_g‘5@9-§?q/)- ‘ne resgiuing o iprewaSUITERA FRIP) was di ssol ved
in 56 nl of wWhglratwabheBedid. ZHrddctdh ARy wasifitedayitRs added whil e
stirring under a dry nitrogen atnosphere. After 5 hrs. the tlc was checked

(by addi ng SVAIFT4PP diidk Separated ppddhequRonsdreer extiaqtefydthand shaki ng
wi th di chl oreoprt @@Z‘Qﬁ)@ﬁn&?ﬁ%b%rﬁ@ﬁeﬁ!&?hﬁfe@%&%%d By& by tlc using
50% Et QAc/ HexaneS as the eluent). The m xture was evaporated to give a gum
whi ch wa$ eMg8Pat filferedopndopneceniyatrd nndeerethiredmressuram Thehl or o- net hane

to give the del B0l .rYfFéd. f | i s used wi thout
further pur i’%iqlcam on. CTﬁggﬁ'{su t|¥%ﬂ%§@%r§€%¥?§?bbgll¥%h§%n%\%md was
di ssol ved i r7-36@ and tiendt@%iVR% NN, 6L ire MeHhoxyCH| Qe sakitien 4Fr epar ati ve
Exanpl e 50) d f IIB%\BIGI ) .11 nml of triethylam ne and
the m xture éﬁ?ggggg?\ggég%eﬂ?@é%er a'turfg" under a nitrogen atnosphere.
After 24 hours the DMF was evaporated and the residue dissolved in 200 m
of ethyl, ac te~and washed with brine. The brine |layer was washed with
et hyl a(}gfat?‘%ép\%% nore tinmes and the ethyl acetate | ayers conbined, dried
over nmagnesi um sul f at e, ered) and evaporated to give a foany solid. 20
' \a-d 1/2" X 14" colum of silica gel
H3: CHzCl z. 6L of 0.5% 7N MeOH/ - NH3: CHzC z,
L of 0.8% 7N MeOH/ NH3: CH2Cl z, 4L of 1% 7N
B 2N MeOH/ NH3: CHzCl z) 2L of 5% 2N MeOH NH3: CHzCl 2,
CHgCl z) 2L of 15?&@ MeOH NH3: CH2Cl z, 4L of 20% 2N
Fy@
N

2L of 0.65% 7N MeOMENE3:
MeOH NH3: CHzCl z) 2L o
2L of 10% 2N 25 MeOH/ NHg?
i dyriR,2R(J-8otidg 10f1 3 WO

MeOH/ NH3: CH2Cl z to obtaiin 4]63 of fina
00l 37459 - 100 PREPARA ly > N
H

IC) Me Me

N (11S,2R(-)-Isomer)

The title compound from Step C was separated into individual
15 diasteromers by Preparative HPLC using a ChiralPak AD column
using a 20% IPA in hexanes with 0.2% diethylamine solution as
eluent:
Isomer A (11S,2R(-)-Isomer): retention time= 18.2 minutes;
[0]*,= -31.7 (3.0 mg in 2.0 mL MeOH).
20 Isomer B (11R,2R(-})-Isomer): retention time= 30.3 minutes;
[o]”,= -6.2 (2.4 mg in 2.0 mL MeOH).



Br / 1J~C ~-NHCNN,~/ NOHOOOHGC-j---CH3 ~CH3 PCT/ G Sgiégﬂﬁqm
The title conmpound from Preparative Exanple 51 ( 1 gm 1.86 mml) a
di ssolved in 50 of DMF and 1-am no-3-propanol 5 (0. 21; [g]UF eq }, DEC
(O 71 gm “?@&7‘35 HOBT (0.5 gm 2 eq.), and N nethyl - norpho |ne 1 02 m, 5
eq.) was added and the reaction mxture stirred for 18 hours. The reaction
m xture was added to brine and the pre@gluct extracted with ethyl acetate 3
times to obtain a crude oil, after the solvent was evaporated under reduced
10 pressure, which was puri fEREPARATIVE on a silica gel colum
20% 50% et hyl acetate/hexanes as_the eluent. The product containing
fractions were pooled to ob g (609 of pure title conpound. 15
PREPARATI VE EXAMPLE 53BD ‘ @ 2- Am noi m dazole (8 g, 60

nol ) was di ssol ved in 200 nd @ cooled in an ice bath. Sodium
60~mmol } was added portionw se and the

hydri de 60% oil di spersion ,
reaction mxture 20 stirred for Inhour. N (3-Bronopropyl)-phthalimde (

16g, 74 mmol) was added and thg reaytion, m xture red for 1 /2 hour at
0C, 1 hour at anbient tenperatyre) and then 1 ho N85C. The ,~ 6 JUG
1003 WO 00/ 37459 PCTI US99/ 27939 :n10

1/1[:]/ i mXxture was then cooled to
anbi ent tenperature and added to #ring8 and ex cted with ethyl acetate to
obtain the crude product which was pUIQIfi ed by col umm chromat ography usi ng
2% net hanol / met h)ﬂyeensentilany ithe stameop!to@bduﬁe %dgﬁd:xﬁf)edi it IP@egayapgend. S

PREPARATI VE
1- pht hal i mi J‘IS'%(%‘ABB{ﬁ -ze"e?ﬁP BF’ﬂgSl&ewicé E?F%“ﬁ%g‘]ﬁaﬁnaﬁ%fﬁ%ﬁm e 53) was
refluxedsi n Roarmpledt (Ribl¢iT), thertifle t6mpouns. wddprépadedr € Was washed with

et hyl acetate ang,t gueo yer evaporated’ to dryness to obtain 0.45 g
of the title pro&&gqe”%?@@&gi\#}@é SEXAMPLE 55 Boc NH~NNNNnR f~ ~2 Bo~ o
15 1- Am nopropyl - 2-am ng dazol e (Preparative Exanple 54) 0.25 gm and

N, N- di - but oxycay ™ pi perazine (from Preparative Exanple 43)
(0.32 gnm was di sslve of DMF. DEC (0.2 gm))

1- hydr oxybenzot ri azsd . and N-nethyl norpholine (0.54 m) was

added and t he reactloﬁ mxture stirred for 20 5 hours. The reaction was
poured into brine and eEPI ted vuith dic onet hane to obtain 0.43 gm of

the title product after mat oljraphy on|si | Nc(ql R§§'I£k9ng19ﬂ’

nmet hanol / - di chl or onet ha -,;,](y Q\/(\KB
D
=N

[ j : DN (11R,2R(-)-Isomer)
"y
N .

10  were separated by Preparative HPLC using a CHIRALPAK AD
column using a 30% IPA in hexanes containing 0.2% diethylamine
solution as eluent.

11S,2R(-)-isomer : retention time= 10.2 minutes; MH'= 569:
[«<]*p= -32.7 (4.04 mg in 2.0mL MeOH).



~ 6 ~~~ |l oa3 WD 00/ 37459 - 102 PREPARATI VE EXAMPLE 56 Boc ~N I\F-T,Bl\ymlim
Boc \ CBZ PCT/ US99/ 27939 1- Am nopropyl - 2-am noi m dazol yl -N

1, Md-di-tert.butyl-1 (2(R) piperazi nedi carboxani de (Preparative Exanple 55)
(0.38gm waeob3dbssol ved in 20 nL of di chl oronet hane andP@/QSP9R793%0f
triethylam ne. Benzyl oxycarbonyl - N- hydr oxysucci ni m de (0.22 gn) was added
and the reaction mxture stirred for_%8 hours at anbient tenperature. The
reaction m xture was washed with brine and chromat ographed on a silica gel

col umtm usi ng et hy. t. s the 1 l.uent ohtain. O-amof title
product. FABMG M 1:%?%?7‘£&%€§A%P%&gé§§mﬁg%%u SRR S 1A
HN C \ CBZ 1-p4glizy| v.2yGatb ey i 2.0 epk MBOHR- ami noi m dazolyl -N 1 (N4 15
di-tert.butyl -1, 2(R)-pi perazi nedi car boxam de (Preparative Exanple 56) (0.4
gnm was dissolved in 3 nl of dichloronmethane and 1 mL of trifluoroacetic
acid was added and the reacpPrEPARXTVEESAMPIGE of pr 3 hours at anbi ent
tenperature. The reaction mxture was then evaporated to dryness to obtain
the pureditle pricRliae the pppceduregsey fprthdn Rygpamitive SSemple PREPARATI VE
EXAVPLE 58 PGIHB92%64h238nfle ~ ~ ~~ A ~NNH-~-NNNN .'~~~~ ~HNHO
\CBZ i 1-benzyl oxycar bonyl am nopr opyl - 2- am noi m dazolyl - 1,2(R)5

pi per azi nedi car boxam de (Preparative Exan'[.ﬂ@\ 57) was dissolved in 50 nml of

DVF and 0.46 ml of triethylam ng2NW8y N1

di chl oro- 6, 11-di hydr o- 5H benzo[ 5] 6]Xyc heB(a[ 1, 2-b]pyridine (171 ng) was
added and thg sgacAiiREeddsure stirred for 24 hours. The reaction mxture
was added to brine and extracted with 10 di chl oronet hane to obtain 82 ng of
pure title product after silica gel chronﬁ%raphy usi ng

nmet hanol / di chl or o- net hane as thazlel\u/ent>.<N\¢
' HyC  CH,

10 and use the IO;CI tricycle chloride

/\ /\

— —
N

in Step C instead of the 3-Br-8-Cl-tricycle chloride (Compound 42.0)

to obtain the compounds

(11S,2R-Isomer)

and

—~—
N (11R,2R-Isomer)

N_ al

H —

[ j N NN

N l//r \/\/ \/
g |

15



FABVMS (Mr 1) = 694. PREPARATIVE EXAMPLE 59 ~N Boc NH-N / COH 15 H3¢ jyi 2003
1-t ent - But oxycar bonyl am nopr opyl -i m dazole (0.991 gm 4.4 mol) was

di ssol Vec\vh@o&ﬁs@' of dry THF and cooled to -78C. A 2.dNas@datoion of
n-butyllithium(3.88 m, 9.68 mmol) in cycl ohexanes was added dropw se and

the reaaction stirred for 1/2 20 hour.. Acetal dehyde (0.49 m) 8.8 mml) was
added and the reaction stirred for 192 hour. The reaction nixture was
allowed to warmto anbi ent tenperature. The reaction was diluted with ethyl

acetate and washO®tan Bl Prfd tirneleciioride £ 4l ediGyerofekl- ~ 6 ~ul ~~—-.
WO 00/ 37A59dﬁ%ﬂdﬁ?ﬁ_/ﬁgx%?s,GH&Qfohe%Yﬁﬂ?Z-bﬁ]g%i&iﬁePfQé Fbibvis: 9uUmM whi ch was

chromat ographed on silica gel 'to obtain gmof title product. (MH =
170). PREPARA F
1-tert - But oxy
Exanpl e 59) \({Q. Z*gm\as/di ssol wed /1
3-4 hours. TheNm altt ure was evaportated to)dryness toMobt ai

salt of the title @o®pound. 10 PREPARRTOG/E EXAMPLE 61 NHCN ¢f2N OH

1I-N-Trityl-4-iodejm . i e, i of

di chl or onet hane gir}gl%%%gé ﬁ%%‘%f’%@“ﬁ%ﬁ%&ﬁﬁ}?#o% gg’lérg)sqg added whil e
stirringd Abeero[5%)eyeclohbpiit -Pbipyyidinaiil mnealcdntbedgrepardd gn) was added and
inshed wi t nieiiig Gs Erbebnt fesertieadd, Vil st Shey” BREc8PmnPaul fat ) and
chr omat ogr api3edl ¢OE1). Mhe meducbwabtpepatedBswistiiitingahe moeChikstoat e 20

bl ocked product,. ) 1 )=.,561. IS was, then treated with 4M

HO / di oxane??ro&‘elgéﬁolﬁcg MFGT%‘} F?‘E?%“ﬂPéIﬂﬁfra?fﬁlb%F glteéﬁm?%‘i H yness and

di ssol ved i prépatativeetkavapry 16éd washed with ethyl acetate. The aqueous

| ayer was evaporated to obtaié,g) ure title product. (M4 = 218). 16J -~
| 2003 V¥ 00/ 37438 NMRCDE, | 0t ERaPPE B2 1) eh0R . NlBr - ~0 5

7.11 (s,1H), 7.13 (d, 1H), 7.22 (m, 2H), 7.31 (d, 1H}, 7.53 (d, 1H),
8.49 (d, 1H).

PREPARATIVE EXAMPLE 10

15 Step A

'
!
\(\CN
; Me
Imidazole (2.73¢, 40.1 mumol) in crotonitrile (10 mL) was

heated to reflux overnight. The resulting solution was concentrated
in vacuo, the residue diluted with Et,O (50 mL) and washed with

20 water (2 X 100 mL) and brine (1 X 25 ml). The combined organics
were dried over Na,SO, and concentrated under reduced pressure.
The crude product was purified by flash chromatography using a
15% MeOH in CH,C], solution as eluent (2.13g, 39% yield). FABMS:
MH'= 136.

25



PCT/ US99/ 27939 Me~ 7' ~\ ~N~ \v N ~Me O HN-.N O, Me ~..~\ ~N~ Nv N BJi 700
m ~,-ture of N-(3-bronopropyl)phthalimde (12.3 g, 46 nmol ),

4-met hyl i mi dazole (3.78 g, 46 nmmol), sodium hydride (60%in mneral oil,
1.84 g, MOMMHHS® and anhydrous DVF (50 ni) was stirred PATU82FH% under N2
overnight. The m xture was concentrated ire. uacuo to give a residue which
was diluted with dichl oronethane, figgered, concentrated in uacuo and
purified by flash colum chronmat ography (silica gel) using 1% MeOH CH2C12
sat ur at ed vvisit% gqueous ammoni um hydroxide to give the title conmpound as an
oil (8.04 g, 65% M+ = 270). 10 15 Step B Me, \ M v N/~ Nv N/ H2N~~N O
~0'Me M~/e HZN-NvN ~
A (8.02 g, 29.8 mmol)

O To a solution of t itle conpound from Step
ved in absol ute Et &50 nl) Wag,added

hydr azi nenono hydrate ( gyt he mxtlire S ??'/rﬁed/at reflux for 12

h ~ 6 ~~L 1a3 W 00137459 /US99/ 27939 - 106 under N2. The m xture was

diluted with dichl oronmet handfe filtered and concent rafd in vacuo. The

resi due was puriAiseftition bf 8shtifie biipRMOFBHPSIGPAY0 Y ki Ga089! ) using 5%
MeOH CH2C12 saturated w th _aqueous ammoni um hydroxide to give the title 5
conpound asMROBin THE GE) L) weg, treatedwith BAH BREmRATI/M EXAVPLES 63- 67

Fol | owi ng t be (P10 ThbGealtdl kil pRoS @M GERRR © 62) but using the

substituted i azol'e in Table 3 below instead of 410 nethylim dazole in

Step A thetempaeurepdiiis and guerrhed mathedoniise asidiier 0. TABLE 3 Prep.

Ex. | m dazoi oYl JOA85 Hé e HZN ~ N~
Nm64mm§%‘%%%%ﬁ3%lé4ao !@ﬁ%ﬁ\g a~ ~ XB&%%@& 37459 -
107 PCT/ US89l NagS0s8nf Titerghthnoughng plugoCPsli-3The filtsgteogas ~ r- =y H-N~N
HZN-N=-N 140 .48 ¥k MedBbnder/ fdalicea ﬁré’ss&;&anﬁ&:}m crude residue

10  purified by flash chromatography using a 20% (10% NH,OH in
MeOH) solution as eluent (0.03g, 6% yield).

PREPARATIVE EXAMPLE 11

Step A
Me Me
TI‘-—-N ™~ CN N Tr—pN ~NI CN
15 \=N \=nN

nBuli (2.5 mL; 2.5M in hexanes; 2.1 eq.) was added to iPr,NH

(0.87 mL, 2.1 eq.) in THF (8.0 mL) at 0°C. The resulting solution
was stirred 45 minutes before adding the nitrile (1.0g, 2.97 mmol)
in THF (7.0 mL). The reaction mixture was stirred at 0°C for 30

20 minutes before adding Mel (0.37 mL, 2.0 eq.). The resulting
solution was warmed to room temperature and stirred one heur.
The reaction was quenched by the addition of 1N HCI until acidic,
diluted with water (40 ml) and extracted with EtOAc (2 X 200 ml).
The combined organics were dried over Na,SO, and concentrated

25 under reduced pressure. The crude product was purified by flash
chromatography using a 40% EtOAc solution in hexanes as eluent
(0.37 g, 33% yield). MH'= 378.



N~ C, N MH 266.1657 PREPARATI VE EXAMPLE 67 |If the procedure setgggmw@n
Preparative Exanple 62 were 5 foll owed, except the im dazole HsC N
woul d be used instead of 4-nethylimdazole in Step A t?g ,?gg'gﬁ%3g—|30~C|—IS H2N
N " ~~~% NYRPIPH*De obt ai ned. 10 PREPARATI VE EXAMPLE 67. 1-1'T-the procedur e
set forth in Preparative Exanple 62 were foll owed, except the imdazole M

M ~"~~-HV ~ 6 ~U- 1003 WO 00l 374597 PCT/ US99/ 27939 - 108 would be used
i nstead of 4-methylimdazole in Step A, the amne Me M H zN ~N woul d be
obt ai ned. 5 $REAARATI VE EXAMPLE 68 Me~ H N~/ Nl~~-~N 2 HO Me (.~---- ~ Me

hydr ochl oride (7.66 g, 1), 2,4-dimethylin dazolee (M€ 88 g, 61 mmol),
tetrabutyl ammoni um 0.83 g, 2.5 nmol), sglid OH (8, 81 g, 220 10
mol ) and anhydTousy ac toni EMile (80 m ), was TstkyTedrat reflux for 48 h
under N2. The mixtuNe=was filtered, concentrated N#pacuo and purified by
flash col um chronat ography (silica gel) using 2% MeOH CH2C12 sat urated

wi t h aqueous ammuAAlHp (Bydmixilde M sobitien irh@HF; tll. 2 eqdrpasiadded t@n oil (10.7

g, 100% M,= 1 1 ' gfg L 69- E ' e procedure
set forth in.t rtétégr%%xtnp\g/‘elﬁgxﬁgﬁp edegg?%ggugi%r?g é)ggéﬁl\’{g‘u?é_ﬁﬁlm dazol e or
triazol e 53 n Tabresultihglsolutiorswaactivkted® atl rabmeemperaturedabdiairst he ani nes

(15 r90d_ll{2'lt3?_ El ngl:[l(? (gluleplcl%e(:)d g}e} %g d%oil)\%{s% g&cﬁ%%ﬁeoq 'satur~atg:l N‘aﬁ%? %l(y\o 00137459 -

ml). The solution was extracted with Et,0 (2 X 200 mL), the

combined organics dried over MgSO, and concentrated under

H2N~C1 + HNYN ~ Me Me k%wm TMe A m xture of 2-chl oroethyl am ne
|

reduced pressure (0.6 g, 88% yield).

10
Step C
Me_ Me H
© NH Me Me |
S 2 HN N
Tr—=—nN \ »
\=N N
following the same procedure as set forth in Preparative .
Example 27 Step C, the title compound was prepared.
15

PREPARATIVE EXAMPLE 12

Foc ?OC
N N
H H

[ ] OH . [ ], N N

N~ e N ’]/

L I \ 2

BOC O BOC O o NH B

2

A solution of the piperazine carboxylic acid (0.29 g, 0.881
mmol) prepared as described in Preparative Example 43, L-
20 histidinamide dihydrochloride (0.20 g, 1.0 eq.}), DEC (0.25 g, 1.5
eq.), HOBT (0.18 g, 1.5 eq.), and NMM (0.48 mL, 1.5 eq.) in DMF (5
ml) was stirred at room temperature overnight. The reaction
mixture was diluted with water (25 mL) and CH,CL, (50 mL),



PCT/ US99127939 Prep. | mi dazol eProduct V1 Yi el dEx. / Me ~ LMe~ ~1H~ Nw DEONURRPE,/
1~ N12675MeHZN ~ N~ N70 ~NVN HZN ~N~NH1126571/ \/- ~N~N H H2N~N~N 176 55Me
Me72 H~N~N H2N-N~N 126 53MeMe73(A)H N, N NHZN '~ N. N(A): (A): 16360/ (B)(B)
:(B): 10 2Nvdlogi’8®40 PREPARATI VE EXAMPLE 74 5 O\ ~ . + HAWIS®¥2939~ H-N-N N
A m xture of 1-(3-am nopropyl)imdazole (37.1 g, 297 mmol )) benzal dehyde
(30 g. 283 mml ), 3A nolecular sievesgg50 g), sodium acetate (24.1 g. 283
mol ) and anhydrous net hanol (700 nL) was stirred at room tenperature under
NZ over ni ghtgepdiiftell ¥hllteWRftieous l§yje‘r~€xt1=§c"t§d\0@t19@@%i% XGH HBP9/ 27939 -
zl o cooled to OC and sodi um borohydride (10.9 g, 288 ) was added

porti onwi se mormbmﬁgirorgaﬁlécaﬁvzmd@emegﬂaﬁgdaad copsemtratpder ature for 3
hours. The nj r j d i i t hanol , and
Concent  at et EdliBeq pher S T BN BRI R R hRtp A L ¢

di chl or o- netdhaomaiographiyesingia hS%OMeH éo (H,Sbdalmtiby disetitelt.  The or gani ¢

phases re yas ] ri A +0V, anhydr ous nmagnesi um sul f at e)
fil tere\(lj\gané bo%‘é%g\% g{%@p&”}fg o'éL:ad\:/]é the title conmpound as a pale

entr i'n"vacuo
yellow oil (56.3 g, 92% MHO = 216). 10 PREPARATI VE EXAMPLES 75-95
Fol l owi ng the procedure s I i '%g_ anple 74, but using the
al dehyde and i m dazol yl al able 5, the am nes

(Product) in TabFellowiweg eh® ptradededes Iourddih B. Ehem. Soc. Perkin I
¢ 0 ; X
PrepAl dehydﬂén/ g)azl%léﬁl?i QZ(MC {héEéllglweul'xg W;u%)gétited histamines were

10 prepared:
HsC_ ,CHj

I e Y
H,N N HyN N HyN N

Preparative Preparative Preparative
Example 13 Example 14 Example 15
CH,
CHj3
HoN N HyN N
\/\&» \/\T_b
N N
Preparative Preparative
Example 16 ' and Example 17
15 PREPARATIVE EXAMPLES 18-26

By essentially the same procedure as that set forth in
Preparative Example 74, and using the aldehydes and amines set
forth in Table 2, one can obtain the intermediate products shown in
Table 2.

20



~ H -H2N~ NF46/\ / (234)N ~ N76/ - \ 0o ~H2N- Nv- - \ ' _ F -g | F HE234 %N
| =1 ~NVN77~ ~H2N-N N~ N74N~H (217)H-N ~N\vN 1 6 ~u~ 203 WO 00/ 37459 - 111
PCT/ USQQ/@{%}%@ HN/~t ,N78 C~H 2 ~ N~ N\ ~ 92 (21BcrhiseddredvN 79 HO ~
O H2N~ N H (232) H- N-NVN O ~ OMVe 80 MaO-H H2N~N~, N - 97 (246) H_ N

r=y ~N\vN 81 O H HZN r~ OVe $1 ~NvN (246) ,N'~ n 1 H - VNVN MeO 82 Ne~ F2N ~

CN 68 ( ~N~:N H (241) H-N lal ~N-, N 88"~ OH HZN~r N ~ ~ 87 (266) H- N r=1
~N~N 84 /~( H H2NWN 84 | H (222) H_. N N. 8/ ~O~N~a ~ ~ ~A~ (A): 45
H~NvN Me (230) H~Nr="f Me~ ~N. .TABREIZ2. .| (B): 21 N~N~ ~ M, _~B)
(230) H N~ N ~ s ~u~ Zcoa WO 00l 37459 - 112 PCT'/US99/27939 86 O Me N
62 N~ H~N~N.N\ / M (239) Me H-N-Nv N HoN~ ~ ~\ /

Prep Aldehyde Amine Product

Ex.

18 ©/CHO H
HZ\/\@”)

E =
Q/ " N\/\&N) ?Hs

20 | HsC CFls CHs
H,aC CHO | w,n

CH;
H,C \/\Q H< CHy ICHs
N

21 H.C. T CH,

22 | HsC H CH,




1 6,/uL 7003

f JM) HHNn ~-N'N 87 / ~ OHZN-N N\ ~ 80 H (202) H\~ N. ~-N O 88 /

H2N~ N/ 63 (244) _ ~ M HN~NMJle 89, = HHZN~- NMe \ / Me 86 HN , ~
(244) Me " ~\rN~-N Me~ ~Me H2NPN ~ N/ M M HN~- NM 90O OM ' F 83 F ~ ~H
~N~N . N Wwo-00i845p248) Me H N-NvVN H2N ~ N ~ F ~e | i ~N~-N~-RCHUS99.2§8B9 -~ 20 Me H
Hzrr ~\ / (244) ~N-N HN "~N~N\ ~ Me HzN ~~-N H Nw ~ s s a t zoo3 WO
00/ 37459 - 113 PCT/US99/27939 93 ~ Orde / 1 44 H H2ZN-N~ ~ (216) Me

H2N-N~-Me HNWN ~. N ~=N HN ~ N~ M@ "=N 94 / ~ O H2ZNw ~N\ ~ 95 H V (230) M= _
H-N ~ vN IMe 95 IrN OH H2Nw N\ / 68 . (217) H-N n ~NvN PREPARATI VE EXAMPLE

95.1 St__ ep[Ad3 O Vg O Mg NT— 7 NcRINON O =N o a cHZ{ z (500
m.) sol ution |of the eadpound from Preparati ve pl e 62 Sfep A (65.7
g) cooled to|0C was dtrityT’2 oM 2f. 2 9). resulting m xture

was war nmed tj and |stirred at rfoomtenp at/ire for (1.5 fr, ‘f(“hen concentrat ed
in vacuo 10 Without heating. Purification by|fl astcolumm chr omaf ogr aphy
(silica, 1:1]Acetone-EtQAc) afiforded the purg 4-Wr (35.02 g. MH
= 270). 16 J UL 2003 WD 0Q/ 37459 N

24 O_CHO H, \/\&E) i

N |

25 [>—ocro ; iHa KA
< 2N\/\£ CHgq
o W |

26 | [>—ono Hzﬁ\/\{”{» (A 54

Step A

5 pn Ph pn Fh
Dissolve the nitrile (1.5 g, 4.29 mmol) in 10 mL of THF and

cool to -78°C under nitrogen. Add 20 mL of a 1.5 M LDA solution

(in cyclohexane). Then add dropwise over 2 hr, a solution of 790 mg

(4.293 mmol) of 2-methylpropyliodide in 10 mL of THF. Allow to

10 warm to room temperature and stir overnight. Add 10 mL of water



- 114 Step B O M N~~ O ~N~N PCT/ US99/ 27939 , M HZ ~~,/ N ~N~N Fol I,‘oEvimgm}
essentially the sane procedure as that described in 5 10 15 Preparative
Exanpl e 6 except using the pure 4 nethylim dazo from
Prepar at i \ngé)%égg‘ﬁg e 95.1 Step A (35.02 g), the title co{r)rgf)/g%%g\#asg af f orded
(16.12 g, MH = 140). Step C ~Me H2N ~Me ~N~N ~ /N ~N~N Fol | owi ng
essentially the sanme procedure as thatl described in Preparative Exanple 74
except using the pure 4nethylim dazol eErop | am ne product from Preparative

Exanpl e 95. fokpwed ByabHACIupgilipH of 10061 e dUIwe with 308minkaydt opyl ) i m dazol e,

the title c . . YT ARAT,VE EXANVPLE
97 CN CONHZ }gEf~m\1&.‘%@@°§fﬁ%gg’%8?\|é :3§~%3ﬁ9“A01}\n/15[—%<tf Sﬁég‘g‘%‘s %\’E@ﬁ? 1'?1&§hcorrpound
f rom Pr epar d{gve, Bxsisbhtdm B0cl¢ar. 58eparage thernrdanic dyeolamdedBt OH (50 nl)

4.4 ol ) e EMSGS CPesty Gl el Bl A (R ot o

vacuo and pumi $ilied del ubingsdthgbhcrtatechexamd OgBhphygivetheiptadget as usi ng 10%
16J UL 2003 WD 00/ 37459 PCT/US99/27939 - | 15 MeOH CH2Cl12 saturated
with aqueous ?ﬁnb"ﬁ?h@‘droxi de to give the title conpound as an oil (0. 33
g, 61% M+ = 259). PREPARATIVE EXAMPLE 98 5 10 15 f \ O HNn C1 + Z ~ Nv N
H-N '~ ~NvN Jo cooled (0C) solution of 1-(3-am nopropyl)im dazole

(Al drich, 1< 16 mol) and triethylamne (5.6 nL, 40 mmol ) dissolved in
anhydrous CH2C12 (20 nlL) cwas added phenyl acetyl c&hgri de (2.12 nmL, 16
mmol ). The m xture was rmed to and stirred at rpom-tenperature overnight.
The mixture was washefl wi t®N aqueous NaCH, dgied~ongr anhydrous MyS04 and
filtered. The sol uti gl wag concentratedljigl uacuo a purified by flash

col utm chr omat ogr aygiy | Rsa gel—udskng 2 CH2C 2 saturated with
aqueous ammoni um hydroxiWe fo0 give the title co \pun as an oil (1.8 g,

45% M+ = 244). PREPARATI LE 99 N7< Ph
ph Ph pn Ph
10 Dissolve the product of Step A (0.5 g, 1.23 mmol) in 10 mL of

ethanol saturated with ammonia. Add 8.8 mg (0.017 mmol) of
H,PtCl,.6H,0O, 1 g of Raney Ni in water and hydrogenate at 54 psi on
a Parr shaker over night. Filter through Celite and concentrate
under vacuun.

15

Step C

CHy CHj
CHs
CH
3 H
HoN N HoN N
LY ’ 7

e

Ph
Dissolve the product of Step B (0.165 g, 0.403 mimol) in 4 mL
of 2M HCIl and 2 mL of methanol. Reflux for 100 min. then
20 concentrate under vacuum. Triturate the residue with ether to give

the product hydrochloride as a white solid.



l I, i o .NNH~NH ~NvN 20 25 To a reffuxing solution of the tihlﬁjutﬂm3
conpound from Preparative Exanple 98 (0.51 g, 2.1 nmol) dissol ved

anhydrous THF (5 nmL) was added borane di nethyl sulf ide conplex (6.3 nL, 2M
in THF, 13vomad7dss After 1 hr, the m xture was cool ed to raTowsst/zmper at ur e
and stirred overnight. Hydrochloric acid (1N) was added dropw se until the
reaction m xture was determned to be.-acidic (pH paper). The m xture was
basified with I N aqueous NaCH, extracted W th 16 J UL 2003 WO 00/ 37459
PCT/ US99/ 27939 - 116 j!__ ’ 04O and filtered. The
sol ution was concentr ' ' st

chromat ogr aphy ( sFbilewirgeihe pmcaqﬁé%séﬂaﬁrm&%’&j?@aﬁvsmwledm th aqueous

hydr oxi de t th ) 0, g, 52% M+
T320) . pREpRAHAVRE Erlisten et S5 BRRAR L AR AL RPN NG e
H2N ~ i ~N~Npﬁblhﬁdoﬁlﬂ‘d,tﬁybh$§t1ﬂ1téﬂﬂlgt¥1ﬁﬁ©s St nie prepgdiedt i tle conpound

from 10 Preparative Exanple 62 Step B (0.7 g, 5 mmol) and triethylamne (

1. 7 m) 12.5 mmol) dissol vxaféplaﬂaw&lmtaﬁqﬂe@gzcu ( 3) was added

phenyl acetyl chloride (0.67 nL, 5 mmvl). The m xturé was warned to and
stirred at rqpm tenperature overnight. The m xturfe was washed with 1M HC
(agq) and the é‘qheo/n})\prrése was basified 15HgNth agtieous NaOH. This phase

was extracted w ZCI 2 and dried over anhydrous SOA and filtered. The
solution was co S ated in uacuo to give the titl gnmpound as an oil
(0.72 g, §6% M = 258). 1 6 JU 2003 WROM37tePHistdddne PREPARATI VE
EXAMPLE 101 | O Me N ~.NvN | i Me H_N ~NVN PCT/ US99/ 27939

Preparative Example 29

Br -
H
H,yN N

Halide \ »
N
Substituted Histamine

Preparative Example 29.1

o N
Cle_" al » \ z
Halide Substituted Histamine
10
Preparative Example 30 CHs
~! N
Halide \ »
N

Substituted Histamine



| M HN~N~-Ni Me ~N wWN vN To a refluxing solution of the title cén{sdﬂ%ﬂm
from Preparative Exanple 100 (0.66 g) 2.5 nmol) dissol ved in anhydrous THF
( 15 5 m,}vovg@,gmgpded borane- THF conmplex (5 nL, 1IMin THpgT/AsdgR®E9 . 10 15
The m xture was refluxed for 12 h) then cooled to roomtenperature and
concentrated fn vacuo. The residue wa,? diluted with 1M HO and washed with
CH2C12 then the aqueous phase was bas $ied with 50% aqueous NaOH and
extracted with CH2C12 and dried over_ anhydrQus S04 and filtered. The

sol uti on was concentrat ed ,Wﬁgﬁﬂ%—by preparative plate
chromat ography (silica ge) using 3% MeOH CH2CL2 saturated wi th aqueous
anmoni um hydr oxi de to gi the title conpound @&s an oil (0.21 g) 35% M+ _
244) which was purifie %f[_f’:ltl ve chiral (t?nﬁ\ography (Chi ral pack
AD, 5 cm X 50 cm colump) flow rateé 80 ml/nmin| 5-8% | P&Hdexane +0.2%

di et hyl am ne). PREPA VE EXAMPLE 101.1 If e procedure of Preparative
Exanpl e 100 were fol , 20 but the gonppund]N C. o N 16 J UL 2003 W
00/ 37459 - 118 PCT/ NS99#27939 was to be rkacted with the title conpound
from Preparative ExanpNe 62 Step B, then theNProduct N O ~N CH3 HN-N 5

woul d be obtai ned. PREPARATI VE EXAMPLE 101.2H10 If the procedure of
Preparative ExamptByl@pyRiye afcetdt@\w@)g Qatzzﬁrhﬁmli’és)@w&‘é fdcemifirepar ati ve

Exarrple 101.1 was to be used, Ei %}Q t he Produc HN~N ~N woul d be
dbt ai ned=. FrEPRRAACYEORINRPHEiseYved inpnny OAISrEF@H Uﬁaw@oiqﬁ?~ ~N n

~N-N 5 bottle was added 10% Palladium on charcoal (1.0g). The bottle was
put on a hydrogenator and the contents shaken under 55 psi
hydrogen pressure at 25°C for 94h. The mixture was filtered
through Celite® and washed with 4x40mL anhydrous EtOH. The

filtrate was rotdvapped down and the residue chromatographed on

10 silica gel using 3% (10% conc. NH,OH in methanol)dichloromethane
as the eluant to give the title compound (Yield: 2.944g, 63%):
FABMS: m/z 172.2(MH’); §, (CDCl,) CH,: 14.3; CH,: 33.2, 33.2,
41.9, 46.5, 46.5 60.2; CH: 33.4; C: 172.7 ; §, (CDCl,) 1.18
(m,1H,H)), 1.26 (t,3H,CH,), 1.71(2H) , 1.90(1H), 1.96(1H),

15 2.22(d,2H), 2.63(2H}, 3.07(2H), 4.13(q,2H,CH,CH,-).

PREPARATIVE EXAMPLE 32

T

NHz
Ethyl 4-piperidinyl acetate from Preparative Example 31
20 (500mg; 2.92mmoles) was dissolved in anhydrous CH,CL, (25mlL).
To the stirring solution was added trimethylsilyl isocyanate (5.9mL;
43.8mmoles) and the solution was stirred at 25°C for 17h. The



To a cool ed (0C) sol ution of 1-(3-aninopropyl)im dazole (10 g, 80 nfiob JUlali¥
triethylamne ( 17.1 m., 120 nmol) dissolved in anhydrous CHzZC12 (50 nl)
was added trifluoroacetic anhydride (12.4 ni, 88 mml). The m xture was

war med t oweelzasd rred at 20 room tenperature overni ght.pdiwesIn@i%ur e was
washed with water) dried over anhydrous MyS04) filtered and concentrated in
vacuo to give the title conpound as_ oil (15.7 g, 88% MH = 222). 16
(" UL 2003 WO 001 37459 PCT/ US99/ 27939 - 119 St e~ BCF3 H~vVvNC\'" CF3

Me~" N~ n ~Nyl\ oth 0 ) 1 mol)

di ssol ved i M nggd%%”’g‘ #Eﬂc RN B C ot aplne: ¢ hydri de (85
ng, h2I 1 m("erdroc?%)l%ldﬂirSﬂﬁtS%ﬂpheﬂ maﬂroaljgdem?jjs)ngd E\h?%gaﬁceNHLMnﬁn ceasgd
nmet Yy i odi de ol was adde an t ture was stirre at
70C for 40 ﬂ%eﬁhaﬁﬂwé{%f’tmﬁ' Hiscee e fant 3818 ¢ ﬁ%ﬁ?‘?‘@ﬁﬁ@fjature
concent | at eebi; KoK gb%pthmswwz@i%%%mﬁﬁ sueshed) weih weser . The

solution was dried over anhydrous tered ‘and toncentrated in

vacuo t P gi G, ahl . 31(0. 28.0yp4.-Putt 2 4: &Hbﬁzgﬂ é%)alr%ﬁ PvE7dHlat e

chr omat ogr aph i n % W th aqueous
ammoni um hy @x[?%i gaveqﬁhithLt? 122(2:70 IE%EJJS%?E f%‘i t(%g,gﬁg) ngy, 30%

= 236). 15 2taQd2H}) ZBS (H2HN B.%(d\l%ﬁ/]Néll\E eqmmm,__ram the title
conmpound fr&goﬁg[gp B (74 ng, 0.3 nmol) and 20% KOH in H20 (0.6 nlL) was
stirred at O tenperature for 15 min. The resulting mxture was
concentrated in vacuo and purified by flash col um chromat ogr aphy (silica
gel) u3|(51g 10% MeOH 90%0—% Ir.at ed ueous anmoni um hydroxi de to
gaveth]etltle conmpound as =& ST : = 140). 25 16J UL
2003 WO 001 37459 PCT/ U899/2)7939 - 120 PREPARATI ‘aE EXAMPLE 103 CF3 Et | ~N
/|~ HN g W\WN ~NvN Fal | owi a simlar procedurejfs that used for the
preparation of the title 5 Exanpl e 102 Steps B-0O
5 but using ethyl iodide}instead of nethyl iodifde, the ethyl am ne was
obtained as an oil (89 M = 154). ARATI VE EXAMPLE 104 O~ CF3
Pr- 1 H-N~ N H-N~ N Pr=

Ethyl 1-aminocarbonyl-4-piperidinyl acetate from Preparative

Example 32 (153.6mg, 0.717mmoles) was dissolved in anhydrous
CH,CL, (3.58mL) and EtOH (3.58mL). To the solution was added

15 1.0M LiOH (1.73mL, 1.73mmoles) and the mixture was stirred at
50°C for 5.5h. The mixture was cooled quickly to 25°C and 1.0N
HC! (2.02mL, 2.02mmoles) was added and the mixture stirred for 5
minutes and then rotovapped to dryness to give the title compound
which was used without further purification.

20



10 Following a simlar procedure as that used for the preparation of the
title conpounds from Preparative Exanple 102 Steps B-C, but using pTch&U 1003
i odi de instead of nethyl iodide, the propyl am ne was obtai ned as an oil
(649 g, 20PN = 168). 15 PR EPA. RATI VE EXAMPLE 105 (PATUSPHEHPIve
Procedure to Preparative Exanple 74 O- CF3 w n g~NWN\vN | ~N~N'N Fol | owi ng a
simlar procedure as that used for thegreparation of the title conpounds
from Preparative Exanple 102 Steps B-C, 20 but using benzyl brom de instead
of nethyl iodide), the benzyPREFARATE BRARIPLMEI3AS an oil (1.64 g, 56%
MHO = 216). 16 Jul 2003 WO 001 37459 -121 Me~-O M M ~N CN~.,~ ~~-0O
PREPARATI VE EXAMPLE 27939 HHN~ ~C~, NI ~~N H O ~N~N A
m xture of the Brtie p-Pleparative Exanple 74 5 10 (1.34 g, 6.2
mol)) the title colpoul 0 ¢gparative Exanple 44 ( 1.6 g, 6.2 nmol) ,
triethyl amne ( 1. e and anhydrous CHZC12 ( 10 nL) was
stirred at roomterrperaturg for 48 hrs. Trifluoroacetic acid ( 10 nL) was
added and the resultlngg re s stirre r an additional 1.5 hrs.

dde

Aqueous NaOH ( 1 N) was dro Wi se to peupMaliFe2Rhklsogeerdi on mixture
and the resulting m xture T( h\'éHZC12 The organi ¢ phase was
dried over anhydrous MySO4H f| ered and concentrated in uacuo to give a
resi due which was purified by f?ash col utm chromat ography (silica gel)

the title conposnd
CN).%~ O1l..0O PREP

gc1 15 26% M+ = 328). Me~O ~~ Me M N
107 H~F" F\ |l ~N~ HNI=l C~Ni N

~'~~N Nr, N a H- UsiRg ed{ire described for Preparative Exanple 106,
20 but using the title condound from Preparative Exanple 76, the title
conpound was prepared: O , 10% M+ = TA’&X 16J UL 2003 WO

00l 37459 - 122 H N (11R2R(-)-Isomer)

”’I'IrN\/\/N /4

The C,,-racemate of the above isomers (Preparative Example
5 141) (62% pure) was subjected to preparative HPLC on a Chiralpak
AD® column (50X5cm) using 75% hexane- 25% isopropyl alcohol-
0.2% diethylamine as the eluant to give, in the order of elution, the
11-S(-)-isomer and the 11-R(-)-isomer.
11S,2R(-)-isomer: (Yield: 0.8756g, 55%): LCMS: m/z 543.1
10 (MHY); §. (CDCL,) CH2: 30.3, 30.4, 31.0, 36.3, 44.3, 44.7, 52.0, 54.5;
CH: 58.7, 79.4, 118.8, 126.0, 129.6, 130.4, 132.3, 137.1, 141.3,
147.0; C: 120.0, 134.0, 135.4, 136.7, 140.9, 155.4, 172.2; §,
(CDCl) 2.02 (2H, m, 2"-CH,), 3.32 (2H, m, 3"-CH,), 3.98 (2H, dd, 1"
CH,), 4.30 (1H, s, H,)), 6.93 (1H, s, Im-H,), 6.97 (1H, t, CONHCH,),
15 7.06 (1H, s, Im-H}), 7.11 (1H, s, Ar-H), 7.13 (2H, s, Ar-H), 7.16 (1H,
s, Ar-H), 7.49 (1H, s, Ar-H), 7.57 (1H, d, Im-H,)) and 8.33 ppm (1H,
s, Ar-H,); [a],** -45.0° (MeOH, ¢=9.32mg/2mlL).
11R,2R(-)-isomer: (Yield: 0.5979g, 38%): LCMS: m/z 543.1
(MH"); 8. (CDCL) CH,: 30.2, 30.3, 31.1, 36.4, 44.1, 44.7, 52.2, 54.0;
20 CH:58.2,79.4, 118.8, 126.1, 129.6, 130.7, 132.3, 137.0, 141.2,
146.8; C: 119.9, 134.0, 135.2, 136.9, 140.7, 155.7, 172.1; §,



PREPARATI VE EXAMPLE 108 PCTI US99127939 / ¢t ~ ~ci Ii ~F NF ~1w 6 J0L 103
~~N~~CJy "CN,, N/,~NN/rNN/rN/=1~ O~~ g OwWMVN g O~N,iN
Usi ng the procedure described for Preparative Exanple 110 5 (bel ow), but
usi ng t hewoioes7@s9conpound from Preparative Exanple 107 {PCIABS99M3P3%0. 55 mmol ),
and the 8-C -tricyclic chloride (see Preparative Exanple 7 in WO 95/ 10516)
O (159 ng, 0.46 mmol ), the title coppounds were prepared and separated by
preparative plate chromat ography (silica gel) using 2% MeOH CHZC12

saturated M@bc@ﬂgwmwmwmmy@lmﬂa@ dcﬂuasctﬁr)e@rstf(y%{ (45, 17.19%9 M#+ =
573); di astereoner = 573). PREPARATI VE EXAMPLE 109 15

20 Br ~ 1 I'H,h 683 (/1 S/Ivl&k) %rOﬁf?le I NS (NN -AT-HL 21¢ 3., r-~ > N

\ INY 7 Mol srAY-y), 7,14(Nﬁ~s~APmN715V(H{~fP@®NHCmN oNpO® O H O H ~-~
~N~:N To a sol utlon of the'title conpound from Exagxrae 113 beI ow) (4.90,

6.7 nmol) dissS6iNed7iT8 Bihydrioutl,Icrrt 8235 pemr{)HuaAnHde thlIFA (15 nl). The
sol uti ongwa ol a nature under N2 for 2 hrs, then
concentrat egzsd n(liv\[/eg%l{mé ??%@Z%‘h CH2C12, washed with a saturated
aqueous solution of NaHCOy and dried over anhydr ous MgS04. The m xture was
filtered, concentrated in g 0 £ G P¥%ef | ash col utm chr omat ogr aphy
(silica gel) 16J U~ 200 O 00 S99/ 27939 - 123 using 2%
MeOH- 98% CH3E2Asat urat ed wi t h agueous anmmoni um hydroxi de to give the title
conpound as a mixturg of diastereoners (3.66 g, 8uantOHt ative}. The

di astereoners were se ated by preparative chir At omat ogr aphy

(Chiral pack AD, 5 cm X{50 cm5 colum, flow rate 80 nL/mn., 99. 8% MeCH

+0. 2% di et hyl ani ne) hve 1.62g of t he 11S, 2R g ereomer A and 1.97 g
ata|l1lS, 2R di astereoner A
np = 109. 3C MH+ = 6 N .10 Physi cal

chem cal data 11R 2R dlﬂastereomer B: np = 64.5C, M\l|+ = 633; [a]2p= -41.8
(4.69 nmg/ 2 nL MeOH). PREPARATI VE EXAMPLE | 10 (Al tBsdative procedure to

PR G v ToBige afe Heid (g 77 %‘Rgdeﬂja‘{dl}’ﬁ\‘g}‘%XdW’%de N~ H DI <N N
I i 10~ ~' N~I8 097g, 77.42mmoles) were dissolved in THF-water (1:1) (230mL)
and di-t-butyldicarbonate (18.59mlL, 85.17mmoles) was added. The
solution was stirred at 25°C for 90h. The mixture was treated with
BioRad® 50W-X4(H") ion exchange resin (86.6mlL) and the resin was
15 filtered off and washed with THF and then water. The combined

filtrates were evaporated to dryness to give the title compound
which was used without further purification in the next step:
FABMS: m/z 229.9 (MH'); §, (d,-DMSO) CH,: 28.0, 28.0, 28.0; CH,:
42.0-43.1(broad signal); CH: obscured; C: 78.5, 153.8, 175.6.

20

Step B

N N
| |
Boc Boc

The title compound from Step A above (2g, 8.72mmoles) was
dissolved in dry DMF (40mL} and the solution was stirred at 0°C



A mxture of the title conmpound from Preparative Exanple 106 (510 ng,

mml ), the tricyclic chloride (Conpound No. 42.0) (534 ng, 1.6 mol 1}, BJ\UQU?
triethylamne (1.1 nL) ?.8 mmmol) and CHzCl12 ( 10 nL) was stirred at room

t enper at ur WOBYEHH ght . The reaction 20 mixture was conceffWEP®d™h. uacuo
and purified by flash colum chromat ography (silica gel) using 2% MeOH 98%
CHzZC12 saturated w th aqueous anmoni u#7hydroxi de to give the title conpound
as a light yellow solid (420 ng, 42% M+ = 633). The di astereoners were
separ at ed byupﬂepanaaﬁgun acthids@heﬁdﬂr DipthegylphbypHdehl aaklp&ﬁlO?&ﬁLAD) 5 cm X 50

cm col um, ra % +0 O/ d| | am ne) to give 182

ng of diaste %@F‘iﬁ ?‘%ﬁ%%ﬁ réloé’? n t 3¢y 1. 2003 WO

?0|13|7459(:1PC|T—| (ﬂSSﬁﬂZ@B@nundl&é} 315(:1 lﬂe hﬁx%%ﬂﬁ%’éd@w@—%ﬁhﬁ 1 I (y‘ N~| a
~ ~ - ~ o~ o~ ~ ~—~ r-=—— ~~~0p ~

~i p~N~ H° @PthRPﬁW&WNTA% xEm@raponrf@ cirrypps,s EdlasesshBy £ r om
Preparatiyge L&t Y , i-®,chl ori de
(see Prepgr atgfi\?;demExagn%%}( n?a;’s%g 10 16) us?g%S&gcrgééméq)b)ﬁ?rl et hyl am ne
(4.1 mL, 29.59thanyl Edickdqromethape ﬁ[f))f%t@ilﬂﬁ@éﬁmmmibrﬁﬁeé@per ature for

48 h. The re xu {1 u fied by flash
col um chrong?gﬁgz%) F )SC )§§§ %%%%ﬁs&%&%aémmat ed with
agueous amoﬂﬂtﬁﬂmyddbﬂl’ﬂeﬁl”fa @i W®.Theb4.48 1186cmnpound as a |ight yell ow
solid ( 1.56 g, 499 M+ = 555 ). The diastereoners were separated by
preparative chiral chromatography (Chiral pack AD, 5 cm X 50 cm colum, flow
rate 80 p@/ mn., 30% | PA +7 PREXRAENDEXAMPER IBF am ne) to give 0.72 g of
the 11S, 2R dE' gstgreom&r A and 0.57 g of the 11R 2R di astereoner B.

PREPARATI VE LE 111.1 Foll ow the procedure of Preparative Exanple 111,
but use the 20 10-d -trouycle chloride 1 ~-N C1 Cl1 to @itain ~s ~a -~
2003 WO 00137459 -~ \ /|~~COH~ M 1 + .N" O-O _ HJ|-NWN - 125 / 1 ~\ °N
n N NN H O PREPARATI ' MPLE 112 5

-

HsN O
Method 1:
4-Hydroxypiperidine (5g, 49.43mmoles) was dissolved in

15 anhydrous dichloromethane (50mlL) and trimethylsilyl isocyanate
(6.27g, 7.36mL, 54.38mmoles) was added. The mixture was stirred
at 25°C under an argon atmosphere for 24h. Water (10mL) was
added and the mixture was evaporated to dryness. The residue was
chromatographed on a silica gel column using 10%(10% conc.

20 NH,OH in methanol)-dichloromethane as the eluent to give the title
compound: (Yield: 6.895g, 97%): CIMS: m/z 145.1 (MH'); &, (d,-
DMSO) CH,: 34.2, 34.2, 41.3, 41.3; CH: 66.1; C: 158.0; §, (d,-
DMSO) 1.22 (2H, m, 3/5-CH,)}, 1.68 (2H, m, 3/5-CH,), 2.84 (2H, m,
2/6-CH,), 3.60 (1H, m, 4-CH), 3.68 (2H, m, 2/6-CH,), 4.67 (1H, d,

25 OH) and 5.87ppm (2H, s, NH,).



10 PCT/ US99/27939 O "'0J" Me N ~. ~N~'"'"~1~~ ~N~N O O To the carboxyli @J@ﬂﬂgﬁ
fromPreparative Exanple 43 (2 g, 6 mol) were added HOBT (0.82 g, é

mol ), DEC (1.2 g) 6.0 mol)) the title conpound from Preparative Exanple
85 (| .3%mgosst4asol Mol , isolated by preparative chiral rctrusest7esgr aphy
(Chiral pack AD, 5 cm X 50 cmcolum, flowrate 80 nL/mn., 8%IPA +92%
Hexane +0. 2% di ethylamne), NWM (1. 7.8,- 15.5 mmol) and anhydrous DWVF (60
m.). The m xture was stirred at roomtenperature under N2 overnight. The

m xture was prepsebrated in vacuo, diluted with CHzZA 2 and washed with NaCH
(ag). The organic phase was dried over anhydrous Na2S04, filtered and
concentrated i n VaElysroxRipegding(1Qge 9fa8ommeleslcandyred Bshdgol um

chromat ogr aphys Grhrnlofed) Wi dﬂ@d}&@ﬂéf@h&%ﬁ@ﬁé’o&@s Hhalfd wi th aqueous
ammoni um hydroxide to give the title conpound ( 1. 8 g, 5 5% ) MH = 542) .
1 6 JUL 2003sohation| ey bgated)ats OGIREFATR /T he)eaimlicn We® @aperated \ O N~

ov N i R RS e g A sl STkl o0 T e ror

Prepar ati ve ¢lanpl asit(®]0%(1Qbeanal NEHH lin nhé¢thlaaol) atipblondmbtlemeExanpl e 126
below, the titl.e nd re.nprepared and.sepasat ed, 11S. 2R(-) -
di ast ereorrera%hezgﬁlg&?;?g @%ﬂﬂeﬁg}pcﬁﬁ@g@eﬁ@gég%g( %80 g/ 2 mh MeOH)

11R 2R(-)- diastereoner B: 21.1%yield, MH = 619; [a]zp= -23.0 (2.6 ng/2
m. MeCH) . P%@TIVE EXAMPLE 114\ CI N_ N\ / 1 VM ~N~~/rNI=C---.~
HO~N-N~ CPB\¥N 1 M CN.y N/~HO~NWNO-~O-/~N-~aN
NO,
0

OH . oJ\o

N N
H,N /&o HyN /&o

The title compound from Step A above (1g, 6.94mimoles) and

10

4-nitrophenyl chloroformate (1.54g, 7.63mmoles) were dissolved in
anhydrous pyridine (10ml) and the mixture was stirred at 25°C for
24h. The mixture was evaporated to dryness and the residue was

15 azeotroped with toluene. The resulting product was
chromatographed on a silica gel column using 3% methanol in
dichloromethane as the eluant to give the title compound: (1.35g,
63%): CIMS: m/z 310.05 (MH’); §. (CDCL) CH,: 29.9, 29.9, 40.7,
40.7; CH: 74.9, 121.7, 121.7, 125.2, 125.2; C: 145.2, 151.7, 155.3,

20 158.7; %, (CDCL) 1.82 (2H, m, 3/5-CH,), 2.01 (2H, m, 3/5—£3H2),
3.06 (2H, s, NH,), 3.31 (2H, m, 2/6-CH,), 3.68 (2H, m, 2/6-CH,),
4.98 (1H, m, 4-CH), 7.39 (2H, d, Ar-H1/6) and 8.28ppm (2H, d, Ar-
H3/5).



CN~~I ~N~%~I O O To a solution of the title conpound from Prepar at :/vieﬁ JUL 20m
Exanple 112 ( 1.8, 3.33 nmmol) dissolved in anhydrous CHZC12 (5 nl) S ‘
added TFA (5 nmL). The solution was stirred at roomtenperatur a Jul

(UU, i WO WOreyWsy pCT/ US99/ 27939 - 127 under NZ over ni ghito> H%entrated in
vacuo and diluted with DMF ( 10 nL). To this was added the 8-C -tricyclic
chloride (562 ng, 1.1 mvl) and trietRylanine ( 10 nL) and allowed to stir
at roomtenperature for 48 h. The reaction m xture was concentrated in 5
vacuo, diluted with CHzC12 ERERARATINE EXHMBLESH ed aqueous sol ution of
NaHC03 and @Itrgb' ed over anhydrous MyS04. After filtration and concentration
in vacuo, the residue was purified by flash colum chronmat ography (silica
gel) using 3-10%MeOH 98% CH2C12 saturatf%\ﬂ wi t h aqueous ammoni um hydr oxi de
to give the 10 tntle conpounds (11S, 2R ¢y astereoner A, 152 ny, 27% MH =
569; and 11R dirast ereonmer B, 316 T 5694 M{T = 569). PARATI VE
EXAMPLE 115 p p \J/o O ~-N"=r—N+v1 >N} -fy HN-~] \;&-N/ NON CN % N
Q02H ~/ r ~N~N>n<%0400-0 O O 15 To 1 e e\soﬁﬁ)uﬁa’ om Preparative
Exanpl e 43 (2.64\g, 8.0 nmol) were added1 HOBIN ( 1.26 g, 9.3 mml), DEC (
1.79 g, 9.3 mmolf—Phe title conpound from PPeparative Exanple 78 (1.44 g,
6.7 mol) , NM®( 1.5 nL) 13. 6 mml) and anhydrous DMF ( 10 nlL) . The

m xture was sti rredaghydQas(d SusBeatl WanHues) (Mepay&d 8é dBteritd® The m xture
was concentrated in vacuo, diluted with CHZO 2 and washed with NaOH (aq).

The or g&hi dipheeparaiiee Erpmple i) aachid3 aminQadgyd)imidageleed and

concentr at @ 260MAC 201 SThBfo1E§)SkEME(148SVRH ih hhegdRyud | ash col um
chr omat ogr;%%;a( silica gelbg) usi ng 1% MeOH CH2C12 saturated with agueous

anmoni um h reEnathage  F0md) amel the mixtuseves filrTed onde) aEpeg atv = 529) .

16JUL SAt3 7492 misdePe WRRERARSA R BIMYBdmdthGnd athgN N C N~ ~/ N
~N~ N PCT/US99J27939 HI NN ~N~%NHO~NV N The title conpound from

Pr epar at i veextxagtpfavith satgratgd gqueong spgiumigcamponptandheinhydr ous CH2C12 (5
m) was csti g; t f (R kg acid (2 m)
was adzlgzl a&n%%rgh}egggﬁ%il g m%%gr}%dv\(g{sggﬁs‘l)’p?geée%g?l daér?ggggéitg?cgﬁal 1.5 hrs.
Aqueous NaGHyness NThearesudideg piedpol wes chrematagaaphed one sibeg gelon mi xture

and the res i i e i . i ¢ phase was
dried over %ﬂ%ﬁb&? 8%2%’4&@?’?1 {ﬁ‘g@g& gﬁﬁ%%@:@%%%rgglﬁh%%%g to give a
resi due whitdte dlasnpto giviectthetjtlé icastpauldi fviiekh QoD og) ra49hy LCMSi ca gel )
using 5-15% Me sat d-w t gyeQuUS, Lar i Y xi de to give
the title cwmh %ﬂﬁﬁé‘ie%,ﬂ%%%'i%%%@%-%&% TI VE EXAMPLE
117 H NSN ~43.5(broad), 44.8, ~46.5(broad),; CH: 58.2, ~119.0(broad),

~129.7(broad), ~137.3(broad); C: 80.2, 154.7, 171.5; 3, (CDC},) 1.47

(9H, s, CH,), 6.96 (1H, s, Im-H,), 7.08 (1H, s, Im-H,) and 7.52ppm

(1H, s, Im-H,).
20 Step B
Boc
N
—"
-0 [ j : ‘//\N
\mllhllr N\/\/N\/
NS o
0]

The title compound from Step A above (0.3248g, 0.96mmoles),
4-pyridylacetic acid N1-oxide (0.1916g, 1.25mmoles), 1[3-
(dimethylamino)propyl]-3-ethylcarbodimide hydrochloride (0.24g,



N~~% N~NHp~NuH / ° ~cl N NN~N~~(r N/=1 g lol ~N~N Hr1r5N+,'1‘:}03
N Usi ng the procedure described for Preparative Exanple 110) but using the
title conpound from Preparative Exanple 116 (343 ng) 1 mmol) and the
tricychc g esie® (Conpound No. 42.0) (718 1 6 JUL 2frkctiu8o9»380/ 37459
PCT/ US99/ 27939 - 129 ngy) 2 mmol ), the title conpounds were prepared and
separated: 11S, 2R di astereorrer A. 135 rg; 29% MHO = 634; 11R 2R 5 10 15

di ast er eoner B 126 rrg 27% = 6343 PREPARATI VE EXAMPLE 118 ~ ,~ ~. ~, |
"I olo ~/ "I ~ N ~N~~~| ~I N~N~OOTothe
carboxylic acl 35%%‘3@( epoVQEQ’W@eE%W@%@ 1684 - gompmolashand fer e added

HOBt (3. 92 0)mBfhyIHRbhoREC(S 959800, 12850l g dibddieecamound from
Preparative Exanpl e 1), NW (4.8 4 mmol } and

anhydr ous Dwmlgsirﬁuy DMﬁe(l mmsms}fmm é’@saﬁtlrf%wltdéﬁﬁég% 8te under NZ
overni ght. T@Cﬁ Ll)sql v?ﬁemﬁgg%giggaeﬂ&a%fboa [sUt 8y Jth CHZC12 and

washed with e organic was dried over an ydrous Na2S04,
filtered &nd mmwaadwdwdjandmhldfhmemgm@aedv\mf{mlrwfthed by flash

col um_ chr oral qL AR AL G AEL o ShRa16 MO RCI sapucat ed wi th

agueous ammoni um Tve e conp 15% =
528). PREPARAd'ﬂlME(WWBLElt&:rdCEaﬁO ePapordtédNto dfynessN ’]i‘lN: ﬂo@ua:twas N1 f N f~

ON-. ~I —~ Th | Exanpl e 118
D4 g) 2.7 mAPPAASER R ha T B0 oharr o o8 R MR rheat od At 130C i 0

16 (f U 13 CISH)M}IGﬁIrﬂEﬂﬁQldBGEWCHBﬁ%hQﬂE&Se as 1B6 ehfansteta)l gk thibeitleor 12 h.

The m xt re was di Cl ter 0 c phase was
concentr Ped THRY ‘t‘?ﬁiy &l‘%md Er‘ﬁg%&d%é “é ?%uf’fﬁ %H&tgcgraphy (silica
gel) using 1%oWEH (Q‘TQ@S?SSQBLH @tsesl GHL:B0AGUS®YS 381T0ME MLy & oxi de to give
the 5 title corrpound ZO 89 g, M+ = 558 PREPARATI VE EXAMPLE 120 O ~
N N (broad), ~44.5 (broad); CH 53.8. ~119.2 (broad), 127.4, 127.6,

~129.3 (broad), ~137.5 (broad), 138.7, 138.9; C: 80.7, 134.5, 154.4,

169.6, 169.6; 6, (CDCl,) 1.44 (9H, s, CH,), 6.97 (1H, broad s, Im-H,),

15 7.09 (1H, broad s, Im-H,), 7.20 (2H, m, Ar-H), 7.53 (1H, broad s, Im-

H,) and 8.14ppm (2H, d, Ar-H).

Step C

N
- H
- \l;}_/ I [N]/’I"I]/N\/\/N\/
NN o o]

20 The title compound from Step B above (0.289g, 0.612mmoles)
was dissolved in anhydrous dichloromethane (7.8mL) and
trifluoroacetic acid (2.026mL, 26.3mmoles} was added. The mixture
was stirred at 25°C for 1.25h under argon and then evaporated to
dryness. The product was chromatographed on a silica gel column

25 using 5% increasing to 10% (10% conc. NH,OH in methanol)-
dichloromethane as the eluant to give the title compound: (Yield:
0.208g, 91%); LCMS: m/z 373.1 (MH"); §. (CDCL-CD,0OD) CH,: 30.4,
36.2, 38.2, 43.9, 44.5, 46.2, 46.7; CH: 52.3, ~119.2 (broad), 127.7,



~N~', ~~~N~N ~ ~N~, /I~~ ~N N O ~OH H O ~OH O The title conpound fr0|1nBJUme
Preparative Exanple 119 (0.88 g) 10 1.6 mmol ), anhydrous CH2C12 ( 10 nl)
and trifluoroacetic acid ( 10 rnL) were stirxed at roomtﬁgﬁgﬁzﬁ?}ure for 1.5
hrs. Aque¥e/IU®H ( 1 N) was added dropwi se to neutral fe& Bacti on

m xture followed by concentration in uacuo and purification by flash colum
chromat ography (silica gel) using 5:-82% MeOH CHZC12 saturated 15 with
aqueous ammoni um hydroxide to give the title conpound as an oil (503 ng,
88% M+ = 35817 -195.8 (JacRO0 MOAOUGT8 4. 158l5, PREBARATNE SXAVPLE 121 5
10 15 N .~~~ ~N~ NH O OH PCT/U899/27939 \ ¢ci NN\ N> CN~,~/f ~1 Ht
CN) ~N ~ N '169.8; 139.6: 4, (CRCIGCIYODIING.RO-1H, kirph®s~-Nn-HL)OBL9PhE H.i t | e

Co d f i | 1.4 | i | ved i
anydrous ARG STy 7 2B AZENLARY (T, ol B e EP ! The
(370 ng) 1. 4. 1@pYnm (A dt Rirah yd]ghi w81 (10.(6= 1.} 3am) 2ahl Oieehdrgolit i r at room

tenperature for 24 h. The reaction m xture was concentrated in uacuo and
diluted ¥ th CH2C12) purified by flash colum chromat ography (silica gel)

usi ng 3% MeOH CHZC 2 sat ur aipgsb ARATIVASIERAMSPEI @R um hydr oxi de to give the

title conpounds as a mxture o I ast ereoners 8% yield) which were
separ at ed bﬁlﬁ_éparati ve chiral chronmatography (Chiral pack AD, 5 cm X 50 cm
colum, flow rate 80 M Xi ) 30% | PA- Hexane +0. 2%-diet hyl am ne) .

(di ast er eoner_, A: Yz ‘ 58"51' and gi ] g, Mt = 585)
PREPARATI VE EXANVPLE N +H -N ~0-0 "0 O N
N~i/ N~p ~N ~ - >

To a solution of 3-bromo-8-chloro-5,6-dihydro-11H-

10  benzo[5,6lcycloheptall,2-b]pyridin-11-one (2g) (6.2mmoles) in
anhydrous dichloromethane (14ml) at 0°C and under an argon
atmosphere, was added a solution of 3-chloroperbenzoic acid
(1.76g) (10.4mmoles) in anhydrous dichloromethane (35ml)
dropwise over a period of 30 minutes. The mixture was allowed to

15 warm to room temperature and after 18h additional 3-chloro-
perbenzoic acid (0.88g) (5.2mumnoles) in anhydrous dichloro-methane
(25ml) was added and the mixture was stirred for a total of 42h.
The mixture was diluted with dichloromethane and washed with 1N
NaOH (200ml). The aqueous layer was extracted with additional

20 dichloromethane (2X200ml) and the combined organic layers were
dried over magnesium sulfate, filtered and evaporated to dryness.
The product was chromatographed on silica gel using 0.25%-0.5%-
1% (10% conc. NH4OH in methanol)dichloromethane as the eluant
to give the title compound (Yield:1.386g, 66%): ESIMS; m/z 338.1

25 (MH7Y); 6¢c (CDCIg) CH2: 30.5, 34.0; CH: 126.9, 127.6, 130.3, 132.5,

140.4; C: 121.0, 135.1, 138.3, 139.7, 141.6, 145.3, 188.0ppm.



1 6 JUL 103 WD 00l 37459 PCTI US99127939 - 132 To the carboxylic acig ¢ nardill
Preparative Exanple 43 (8.11 g, 25 mmol) were added HOBT (4.39 g, 33 nmol),
DEC (6.33 g, 33 5 10 mmol ), the title conpound from Preparative Exanple 88
(5.97 g, ¥womwds), NW (5.5 nL) 50 mmol ) and anhydrous DPRFUS#R79R). The

m xture was stirred at roomtenperature under NZ for 48 h. The m xture was
concentrated in vacuo, diluted with CH%ClZ and washed with NaCH (aq). The
organi ¢ phase was dried over anhydrou§ Na2S04, filtered and concentrated in
vacuo. The rési dée was purified by flash col um chromatography (silica gel)
usi ng 1% Me d Cl2 saturated wi th aqueous ammoni um hydroxide to give the

title conpound (5.24 g MH+ = 556). PREPARATI EXAMPLE 123 15 0 O N

~N~, ~i~ N 1~ R.Q \ /O , N, L gN_H : et i tde conpound

from Preparative 39, 9.4 & C é12 ( 10 nm)
pl) were—stt+z¥e erRLgh

and trifluoroacet ilesge Aqueous NaOH (1N)
was added dropw se t +[1et ralize the reaction m'kture, concentrated in
vacuo, and purified ly ffPash col uim chronmat ograpby” (Sl ica gel) using 5-9%

crposn vea oriih BLESaHS LA 08FSHS TR W Y| s ) 0! b

CPJISIEPA}R’A'II\'II VE EXAbREE %Mgihdnol (r8ml)Cdnd'|d/tchliox;dﬂnetH§rﬂN (ﬁoﬂﬂnar{% ~IF\)I~CVT\AN; o SI/ ,27!;'39
.V ~ ~N - . ~N~. ~[ ~ [ = ~ ~N ~ )

The 11 116 oHRDURIDFINiSh B 2P PRI ampIUce 490 2951 Fhs TRHFENSE was

di ssol ved i nwaphyg@ralandel eidor 4007¢ Yor TR driti ShatRslGWEE L WagnBnll -t ricyche

chloride ( 1.98 7 and triethylamne (3.14 rrL% and allowed to

.5 mmol) > -
stir at roontd eApePReLR&erEA allly Thednixturs wes dHuted Methas concentrated in

vacuo, di | ut ggntbrobndeHasd2800a3N86H Washea with U NI LEIRHE. JPeut i on of
NaHCO03 and dried over.anhydrous S04. After filtration and concentration

in vacuo, thedvealslrendeispurtragted with dicdareaeihanccBXdRREEYMaGhy (silica

gel) using ladedfablhidd Bighis flyardkRde Wricd M%ﬁﬁ%ﬂ@éﬁﬁﬁ&&lﬂt@)’drOXi de to
give the title conmpounds 1n 43%yield (diastereoner A, 1.2 g) M# = 583;

and di ast er eBlipiedgng gyapepategito drpgays. Theproduct was
chromatographed on silica gel using 1% (10% conc. NH40H in

methanol)dichloro-methane as the eluant to give the title compound
(Yield: 1.24g, 92%): ESIMS: m/z 340.1 (MHt); . (CDCl3) CH2: 31.2,

15 32.0; CH: 69.1, 126.8, 129.5, 131.7, 131.7, 136.7; C: 118.3, 1234.7,
135.2, 139.7, 141.0, 148.9ppm.

Step C
Br—/ \ cl
=N 11-(£),2R
I
0 = N
S,
N e I ]/ SN\
H
O
20 The title compound from Step B (0.552¢, 1.62mmoles) and

triethylamine (1.19mL, 8.52mmoles) were dissolved in anhydrous
dichloromethane (8.5mL) and the solution was cooled to 0°C.
Methanesulfonyl chloride (0.4mL, 5.16mmoles) was added over



16J Ul 2003 WO 00/37459 - 134 PREPARATIVE EXAMPLE 125 H/ N\ N § JyR@ilH
O PCT/ US99127939 O ~Nu H A m xture of the title conmpound from Preparative
Exanpl e 106 (200 ng) 0.61 nmol ), chl orobenzosuberane (140"1‘399’ 0.61 5 mmol),
triethyl aWPEe318 43 i, 3.1 nmol) and CHzZA 2 (10 L) wa8CHB¥E1#% ed at room
tenperature overni ght. The reaction m xture was concentrated in vacuo and
purified by preparative plate chromat@graphy (silica gel) using 2%

MeOH CHZC12 saturated with aqueous amoni um hydroxide to give the title
conmpound as I I L , 9 = REPARATI VE
EXAVPLE 126 ‘l";“g%'t“gy %e ’%Y‘\fta%%%’ég'af@ ¢ %QHEIoFa1tkﬁei.%?§be ire of
Preparat i ve solabiphevad dvaporastd twddyndss exgiepthe hé-Begyldiesiviative tricyclic
compound o1 plpah e GelSRL ALt ALatPR. R RS, S o 9D 1P
PCT/ US9912 7 ahiSs¢IRESR ARrATiHyid réxsdRt lHot@mehap: @AOrhACESAl thé\solutiof02H H O , O
~~(/N C .., COZH O Q To.$he_ pj i ne carboxylic ifl di canphorsul fonic
acid sal P 5 ‘(?’?gﬁlﬁfe% %2 (J:E]xgﬁlﬂqgﬁgé)m‘ fﬁ&ég'ygﬁr lgﬁ Dl ) dissolved in

wat er (80 mpiparazitdecarboratfifle (Roeparatioe Eadmipldo Beid.680) until pH 11.
BOC- ON (6.65.qg,, 27. 04 nnol s added while stirring at. roomtenperature
for 6.5 hrs %ﬂ&%o?ees) %ﬁ%@%@“ﬁﬁ rop§ dic Omeﬁlﬁg%@%%%%n he pH was
lowered to Yafhysions BN (F0mI)akhs Addeltata)yd HHEXNE seltitdokas mte (4.0 g,

24.6 mol ) was added dropwi se whil e naintaini ng%the pH at 9.5 with a slow

addi tion of SHFERAOY PhAyChie Wastt 1B tog2 A o9 dhor ThHA reertiqn ¥A&I 12 h. The
M Xt ur e S Qidwed teProdded ftFP ARG 1418 andueN thdiadgtetPRitaci dified to pH 3
with 6M HC éaql. Thi's aqueous phase was extracted with Et OAc
ichloromethane and washed with saturated aqueous sodium
bicarbonate; dried (MgSO,), filtered and evaporated to dryness. The
product was chromatographed on a silica gel column using 4%
(10% conc. NH,OH in methanol)-dichloro-methane as the eluant to

15 give the title racemic compound: Yield: 0.399g, 44%); FABMS: m/z

559.3 (MH).
Step D
Br—/ \ Cl
\N+
\O. N
E ]//, IP\II\/\/DN (11R,2R(+)-Isomer)
N
Y
Br / \ cl
\N >
I 11-S(-)
H —
(N]/""‘ ]/N\/\/QN (11S,2R(-)-Isomer)
H

20 o



15 and the organi c phase was dried over anhydrous MyS04, filtered lahdUl 100
concentrated in uacuo, and purified by flash chronmatography (silica gel)

usi ng 25-50% Et OAc- hexane to give the title conmpound (6.65 g, 76% M+ =
357). we ogyM5d Uu3 WO 00/ 374S9 - 136 Step B were stiBGTAHIHE9¥%00m
tenperature for 1 hr. The organi c phase was concentrated in vacuo to give a
residue. o ,,.o HNNC~.., C., ~C ~COzH O- O O-O The title conpound
fromStep A (6.65 g, 18.7 mml) and trifluoroacetic acid (20 nlL) dissol ved

i n anhydrous CHZ : "%IE]H~ ~ -\ Gl + co2H O O,
N ~~COZ H O-0 10%‘% %ﬁ%ﬁz?@b &m%%tfplﬁ:gbg%r(glﬁ?? e %Iorrpound from
Step S was dubjaiteddo preparayite JTRLCHREGLChiralpal ADdedlNE (50 nL). To this

was added t S\A/é%il sﬁécéé‘% &aﬁ{e- %?s% pgalea:i oholz'gu%") and triethyl am ne

(3 nm) and rr a roomtenpera The reaction
m xt ure was dw:hymmtmet mjthmehmluao gikd int thd ordehotIGbon theshed wi t h 3N NaOH

annydr ol ESeaRR el at e S bbb R tREVAEE” the reqi due
was purifi edieta/ceféoasé’rneﬂbﬂtﬁe titld cﬁmlbddnld 1003 WD 00/ 37459 PCT/ US99/ 27939 -
compounds. (115, 2RI ekl Ergomen e S FS e FABMs g T | °
fj:c ?SLGVNG&”EE@ 2%1\1[5{9 . %@%CIWH 36814)30 § fREPBB'%TW’JEQEM'WEﬁ 828 0 0.\ /
52.8; CH: 578 643 1189 1263 1296 1306 1307 1334
10 137.3, 138.4; C: 118.2, 133.6, 134.6, 140.1, 141.0, 148.1, 172.0; §,
(CDCL,) 5.70 (1H, s, H,,), 6.95 (1H, broad s, Im-H,), 7.04 (1H, broad
s, Im-H,), 7.51 (1H, broad s, Im-H,) and 8.22ppm (1H, s, Ar-H,);
[a],* +41.2° (c=11.08mg/2mL, methanol).
11S,2R(-)-diastereoisomer: (Yield: 0.18g); FABMS: m/z 559.2
15 (MH"); §. (CDClL) CH,: 30.1, 30.3, 31.1, 36.5, 44.4, 44.8, 51.6, 53.4;
CH: 58.9, 64.4, ~119.2, 126.3, 129.5, 130.6, 130.7, 133.4, ~137.3,
138.5; C: 118.3, 133.7, 134.6, 139.9, 141.0, 148.1, 172.1; 5,
(CDCL) 5.69 (1H, s, H,)), 6.94 (1H, broad s, Im-H,}, 7.07 (1H, broad
s, Im-H,), 7.51 (1H, broad s, Im-H,) and 8.26ppm (1H, s, Ar-H,b};
20 [a],’°"-71.0° (c=10.32mg/2mL, methanol).
PREPARATIVE EXAMPLE 39

O O
O/\ CH; O/'\
AN
I —
z
N N

Ethyl 4-pyridyl acetate (4.5g, 27.24mmoles) was placed in a
25 500mL Parr bottle and dissolved in anhydrous EtOH (70mL). 10%
Palladium on charcoal (1.0g) was added and the contents shaken
under 55 psi hydrogen pressure at 25°C for 94h. The mixture was




O ~O To the title conpound from Preparative Exanple 43 ( 1.83 g, 5 @ pod(}
wer e added HOBT (0.88 g, 6.5 mmol), DEC (1.24 g, 6.5 mmol), the title
conpound from Preparative Exanple 95 (1 g, 4.6 10 mmol), NM\/I/gl.O m.) 9.25
nmol ) andW&MGHEd us DMF (10 nL). The nixture was sti rr etCHYSPER
tenperature under N2 overnight. The m xture was concentrated in vacuo,
diluted with CHzZC12 and washed with-i®s0OH (aq). The organic phase was dried
over anhydrous Na2S04) filtered and concentrated in uacuo. The residue 15
was puri fi edilbyred tB8buEO Delte®GHOWAL IR adity4£F0hLGnigeirpus Ftag1.10%

MeOH CH2C12 saturated with aqueous amoni um hydroxide to give the title
cormpound (0. FAS él.tf%ﬁ%awa@fés@)‘%o \Pée eW3%9 0 O H' N~ N N
~ I N\ | Cchromatographed g Miieh Nersftg@Bos110M% &hd 91 B thi t| e conpound
from Preparative Exanple 128 1(10' 0 %i'; .3 mmol ) , anhydrous CH2C12 ( 10 nl)
and triffuorsgi@nad-dichipromeihang ag the ehemt-toglyotha illso PCT/ US99127939 -

138 ) =wer ' d(v?é r e R . . , .gpncentrated in
uacuo. Aguetf(ég?é\%‘%ﬁ%( lﬂl)Q'(vg\ja]ﬂg}gagg%&'aﬁd%gdvé'gé/%(%?%'e%p\?a i ?g the 5 10
reacti on m XCI@&,)aid,:t1e3r €8l 33.8g3812t4ir.8, 48.5, &6 5 HOL2ACHE 88.4CHZC 2. The

vacuo 1o give L zei it cltn TRUH i HES 48 e LREL O ARCERr ot 001 aphy

(silica gel)i1.ge(19, 10%(%1@'2.@52@{,%)$Qt@g(qu?.CB.WUH)aQU@QpﬁSnﬁmwd um
hydr oxi de t%ﬁﬁl ve the title conpound as a brown oil (232 ng) 53% MHO =

329). PREPA 4G EXAVPLE 130 N - g~ I N"" NHOsr N N~N-~"~ N~ [|-1
NUN Theibitl e conmpound from Preparative Exanple 129 (0.20 g, 15 20 0.61
mol ) was di ssolved in anhydrous DMF (5 nl). To this was added the
tricyclic chsRiBle- (Conpound No. 42.0) (0.2 g, 0.58 mml) and triethyl am ne
(0.43 nL, 3.0 nmmol) and ablowed to stir at roomgmtenperature for 12 h. The
reaction m xture was poutijed into brine and extjfacted with Et OAc. The

organi c extract was dri A ~d1Ttgped and concentrat ed
in vacuo. Purification|by flash cdl um chronptography (%i lica gel) using
10% MeOHCH2C12 sat ur W t h aqueous ammopi hydr oxi de afforded the title
conpound (100 nmg, 27 =634) ... , 16 JUL 2003 WO 001 37459 - 139
PREPARATI VE EXAMPLE tep A

1
N
H

Ethyl 4-piperidinyl acetate (500mg; 2.92mmoles) from Step A

above was dissolved in anhydrous dichloromethane (25mL). To the

15  stirred solution was added trimethylsilyl isocyanate (5.9mL;
43.8mimnoles) and the solution was stirred at 25°C for 17h. The
solution was diluted with dichloromethane and washed with
saturated aqueous sodium bicarbonate. The dichloromethane layer
was dried (MgSO)), filtered and evaporated to dryness. The product

20 was chromatographed on silica gel using 2% increasing to 3%(10%
conc. NH,OH in methanol)-dichloromethane as the eluant to give
the title compound: (Yield: 622mg, 99%): CIMS: m/z 215.3 (MH); §,
(CDCl,): CH,: 14.2; CH,: 31.6, 31.6, 41.0, 44.2, 44.2, 60.4; CH:
32.9; C: 158.2, 172.4; §, (CDCL): 1.23 (1H, m, H ), 1.27 (3H, t, CH,),

25 1.75 (2H, d), 1.98 (1H, m), 2.26 (2H, d), 2.85 (2H, t}, 3.94 (2H, d).
4.15 (2H, q, CH,CH,-). 4.56 (2H, bs).



Br ~~" ~\d ~r~~\ 1 MN+H-N~NN N~~~/ OHO OO PCT/US%Q@%@@gmBr
11 d /NaN\ ~N//~-N~M O~ N NOOTo the title conmpound f'r
Preparative Exanple 51 ( 1.4 g) 5 70% purity, 1.8 mmol) and CH2C12 ( 10 nl)
cool ed t owl ogBissy added tniethylam ne (0.5 ni, 3.6 nmol) perrdsdsambut vyl
chloro-formate (0.25 nL, 1.9 nrnol). After stirring the m xture at 0OC for 3
h, the title conpound from Preparati %_Exarrple 95.1 (0.4 g) 1.7 mol,

i sol ated by preparative chiral chro ography (Chiral pack AD, 5 cm X 50 10
cmcolum, flowrate 80 nL/mn, 8% PA +92% Hexane +0. 2% di et hyl am ne) was
added and the m xture was stirred at roomtenperature under N2 overnight.
The m xture 3wgs ovashed with 1M NaOH(ag) and the organic phase was dried
over anhydrous Na2S04, filtc?red and concentrated in uacuo. The residue was
purified by 15 flash colu chromat ography (sili o gel) using 2-5%

MeOH CH2C12 saturated wt ueeys ammoni um hydrgxjde to give the title
compound as a m xture of [di asPere&ifers (0.45 g,[ 34WHM+H = 747). 16JU
L 2003 WO 001 37459 - 140) _Step B PCT/US99/27939 . Br / ~ / \ C . ~NBr N\ /
~\Cd M ~N~~~""~ ~NON\ ~ HO] N~~% N I=C ~NVN Br / 1 |
\' 0 -~ ONN\ M ~ HO-~\TT ~ RT¢ ol ution of the title
conpound from Step A (0.
was added TFA (5 nL). 5 The solution was stirrg room t enper at ure under
N2 overni ght) then cong mﬁjized in vacuo, dil# ith CH2Cl 2, washed with
i N NaOH (aq) and dried over anhydrous Na2S04. The M xture was filtered,
concentrated i n Bégylol -antinpoardrit-4byiperashylcdiate @B8empogr aphy (silica

gel) using 2-5% MeOH- Cl2 saturated 10 with aqueou nmoni um hydr oxi de to

give t hegti éz{%‘?}ﬁ‘b‘blﬁ T 3teR g@%’r‘)@e 8‘faso‘¥¥§§‘{l¥fzg YETARS di ast er eoner s

\Q/Sre sep?r atcﬁ@l]}llbvorﬁéﬂiﬁfea(giﬂ&rﬂm_ hhaleg(%?ﬁiagﬁtmmg}h%‘o(tﬁaisroa,(ll)ﬂix%g:/k AD) 5 cm X
cm col um, at . nn. + exane +0. 2%

di et hyl am néy2% %‘S)‘g‘%c{/é(ﬁdi’pg}éﬂ stler%'ﬁ'}ﬂaqlesli a&'l“f%jﬂbe. BUX{Jrgwas;

di ast er eonmerstBredPhy 5082 forCHSH. Cohe @akfureGiad BEoIkAGARKYy) todi 526t er eoner A

M+ = 647; [a)2D=_-45. 2.91 /2 L )
[an)d 1.0N HCl1 ?2.%2mL. %meoles \9;)5 added and the mixture

10 stirred for 5 minutes and then evaporated to dryness to give the title

compound, which was used without further purification.

PREPARATIVE EXAMPLE 40
Step A

15 o .

The title compound from Preparative Example 37, Step A
above (0.45g, 1.33mmoles), 1[3-(dimethylamino)propyl]-3-
ethylcarbodimide hydrochloride (0.332g, 1.73mmoles), 1-
hydroxybenzotriazole (0.234g, 1.73mmoles) and 4-methyl-

20 morpholine (0.382mL, 3.46mimoles) were dissolved in anhydrous

DMF (7mL). The title compound from Preparative Example 33, Step

C above (0.3228g, 1.73mmoles) dissolved in anhydrous DMF {8mlL)



Physical chemical data for the 11R 2R(-)-diastereoner B: Mt = 6475 [&) B
-23.5 (2.21 ng/2 nL MeOH). 20 1 6 JUL 2003 WO 00137459 - 141 PREPARATNE
EXAMPLE 132 Tr Step A PCTIUS99/27939 OHO\1 . I \1\ Tr / \ Tr O5 To a
stirred seolodoisessof 1-(triphenylinethyl-1 Him dazol - 4- pcY/ussweyse oxypxopane
(WD 9629315) (5.04g, 13.68 nmoles), phthalimde (2g) 13.6 nmmol es) and

tri phenyl phosphine (3.57g, 13.6 mol gz) in THF (100 nL) at OC was added

di et hyl azodi car boxyl ate (2.14 m., 1376 mmol es) dropw se. The reaction

m.xture stirred at .0C and then at r r urefor 16h.

m o et o Bhs gt Bd the RSt 2583 alBen: foRopd. 2408
SH (CDCL3 1.dalutiba, welsH)svaﬁor&tétho al'j}nes%él’idtm rédiflue 28 téﬁtnliﬂ)l)n 3.75 (m
2H)) 6. 6- 7&2‘6{’1{” I—% 15 St (g %ﬂ YH2N ~ N~ Tr Tr O The
title conpo YO wgaslae ?ﬂ%?eg?t ARSRHSS9HERY drate (3. 89 ni,
80.39 mol e%mm&wtteaaﬁ@dqn@'orqﬁté%éduh@w@mtee% dyhebOrTHON. The

solids were filtered off and 20 ‘the filtrate was evaporated to give the
title cofpourf§iduewasshrommatograpiacd o 2 gilifa pelxpdumgr u@leg@%(}o% 8- 1. 85 (m

P 1003 vio BB 3 e 1 pethgu Bttty 3o A8 blna e Ty 1) 2o

~ N~ Tr Ph =thghdtlg icompormdy (¥ieldr@@35888ubBHI. of t he t|tIe corrpound from

Step B ( 1.5g, 4.08 nmol es) and benzal dehyde (0.433g) 4.08 mmol es) was

added 5 sodi um cyanobor ohydri de (0.256g, 4.08 mmles). The pH of the
Step B

H
N .
JOJ\ [ j’ N 14/\1\1
O S a
- O
10 o

The title compound from Step A above (0.45g, 0.9mmoles)
was dissolved in methanol (5.625mlL). A 10% (v/v) solution of conc.
H,SO, in dioxane (13.5mL) was added and the mixture was stirred
at 25°C for 2h. Anhydrous methanol (200mL) was added followed

15 by BioRad® AG1-X8 (OH) resin until the solution was neutral to pH
paper. The resin was filtered off and washed with methanol and the
combined filtrates were evaporated to dryness. The residue was
chromatographed on a silica gel column using 5% increasing to
6.5% (10% conc. NH,OH in methanol)dichloro-methane as the

20 eluant to give the title compound: (Yield: 0.317g, 96%); FABMS: m/z
406.2 (MH"); 3. (CDCL-~5% CD,0OD) CH,: 30.8, 31.9, 31.9,
36.2/36.3/36.6, 39.1/39.3/39.5, 44.1/44.2, 44.4, 44.4, 44.8, 44.8;
CH: 51.2/56.3, 119.0, 128.8, 137.0; C: 158.7, 171.0/171.1,
171.9/172.6; §, (CDCl,- 2.86% CD,0OD) 4.84 (1H, d, H,), 6.96 (1H,

25 broad s, Im-H,}, 7.04 (1H, broad s, Im-H,) and 7.53ppm (1H, broad
s, Im-H,).



solution was adjusted to 4.25 with acetic acid. The reaction m xt m&)%@m
then stirred for 2h. The pH was then adjusted to 11.5 with 50% NaOH and
extracted with ethyl acetate. The ethyl acetate extract was washed wth

wat er andwBihmaseand dried (MgS04) 10 Evaporated to gi vercrruswae®3g esi due

whi ch was chromat ographed on silica gel using 4% (10% conc NHQOH in

nmet hanol )-CH2Cl z as the eluant to gi ggthe title conpound (1.04 g) 78%,
CIMs: mz (MH) _ 458; 8H (CDA3 ) 1.8°1.82 (m 2H), 2.58-2.64 (m 4H), 3.6

(s, 2H), 6.5 (s) 1H)) 7.15- 7E4 g% gag{ é B PARATI VE EXAMPLE 133 i Hs Ph\
HN Step AOIl w3 NN ~~ e conpound from Preparative
Exanpl e 132§'@?95A(29 4.1 mmoles) in CHZCl z (20 m.) was treated with

nmet hyl iodid 75 nmL 12. 05 mml es) and stirred for_16h. Evaporated to
dryness to a gunmy 8 Whi ch was then refl uxe 6N HCl (25 nmL) for
16h. Evaporati ofr »w€la senisol i Frwfi -Cl. (((( 2003 WD
001 37459 PCTI US991179 neutralized witk S HCD3 and

Stirred with CH2G z

(100 mL)and MeOH (50 ndfllterE'd—O'f-f"—rhe solids\The filtrate was
evaporated to give 5 tl itle conpound (O. 39) :Jmz (MA) 140; 8H
(CDCI3)1.8(m 2H), 2%-2.8 (m 4H), 3.6 (5s) I—? 68 (s, 1H), 7.4 (s,
1H). St eg B CH3EH3 I\J;(P N H2N ~ N ~ HN 16P2.8) THE title conmpound from
Step A (1.97g 14.14 mmmol e @)s§2 benzal dehyde (1.65g 15.55mmopl es), sodi um

acetate (1. 1g, 13 ggluies &0t Medne eléul‘l@ﬁos‘lr%élg(%))@%lghm hanol were

stirred kor Sarﬁf 3 ) was added
and sti rESed for %-Eg (%Lne) SO ?Jégépm‘g??q?’%fjgée@é&g??&ggﬁﬁ HZ%* FFmregtse was
evapor at ed tintaiqedSige i 20PolsOEhsaEdstedoaphdl foogeddyt he titl e

Sy 565 (gt blOaq fa iy e Pitsl GG m%%sx ? PREPARAT! VE
EXAVPLE 134 dx@ed\and evapbfratgt toaffordNER2.N (1661).~ / ( v ~N OH

1- (2- Phenyl - 2, 3- epoxypropyl ) - 1Hi m dazole (GB 2 099818 A) (2.15g, 10.85
mol es) and sodi um azide (1.41g, 21.71 mol es)

10 Step B

(62.i) H » (¢) 52.0) H
A 1M solution of DIBAL in toluene (908 ml) is added dropwise
during 2h to a solution of 52.ii (166 g) in toluene (4 L} at rt. followed
by stirring for 18 h. The mixture is cooled to 0-5°C and stirred for
15 1h and extracted with 1N HCl (2 L). The aqueous extract is basified
to pH 10 with 50% NaOH and extracted with EtOAc ( 3x2 L) The
extracts are evaporated and chromatographed on silica-gel (1 Kg).
Elution with 10% MeOH/CH,C, affords the title compound (1} 52.0
(104 g): HRMS (FAB) calcd for C H,,N,”BrCl 393.0556, found
20 393.0554. ’



1 6 JUL 2003 WO 00/ 37459 PCT/ US99/ 27939 - 144 were heated in

at 60C for 16h. Evaporated to dryness and extracted with CHzClr vvashed
with bri ried (MygS04). Evaporated to give the ti und
(0. 9329,@%%)94 I M5: mlz (MH) = 244; 8" (CDC13) 3.7 (q l;éTg'ﬁgQ{I’EQS (dd, 2H))
6.6 (s, 5 1H), 6.95 (s) 1H), 73745(m SH), 8.2 (s, 1H. Step B N3 NH2 N
~N~/ ~/] OHOH The title corrpoundSBromStep A( 0.8g, 3.31 moles) in 10
et hanol ( 15 nL) was hydrogenated over 10% Pd on carbon (0.2g) at 50 psi
overni ght. $tep €atalyst was filtered off and evaporated to give the title

BN H A~ 1o By e TR ok Sl SRR ) s,

fol | owi ng StEPEHIRAbPAKAAD Rodpairnat 26°Cratiptie YYdstantor se atiado t he ( +)

i soner, amxt eoft unds A_and B i btai ned as a |ight tan
solid that gﬁbea Hion Wi scﬁ pé d{eﬁ@?g F'mfi@é‘”("gﬁé%ﬁ,&z%@ﬂu\f& 8 1.42 (s,
9H), 4.8 (BR.2H0 7{& (28.411) ,0.3, Med1); F2RtHdd elufioRwitls thdH) , 8.48 (m
1H); HRVS (FAB) calcd tor C25H28N204 BrCl e Br 615.0084, found 615.0092.

1 6 JU 2008ame sobieat 48ordscPealN2H+NG2N0 (42~} fa U+ B7 ©° RRERPARATI VE EXAMPLE
136 5 - 145__ PCTI US99/27939 H1 N HI N N/NNH O Follow ng the procedure
set forth arative Exanple 123, but using the title conpound from
Preparative Exanple 37 Step A. the title conpound was obtai ned

( . . . | . d -
(quantitative yield; M = 338)  pATIVE EXAMPLE 41

10 Step A
Br \ Cl
\
N "IQ/H

N

({(+)52.0) H
(53.0) o
H,N

A solution of (+)-52.0 (2.3 g) in dimethylformamide (30 ml) is

reacted with isatoic anhydride (1.25 g) in the presence of DMAP (0.1
g atr.t. for 3hrs and is then evaporated under reduced pressure

15 and residual dimethylformamide is azeotroped with toluene. The
residue is dissolved in ethylacetate (50 ml) and the solution is
extracted with 10% sodium carbonate (3x100 ml). The organic layer
is filtered through silica-gel (100ml) followed by elution with
ethylacetate. The filtrate is evaporated under reduced pressu-re to

20 afford the title compound 53.0 as an amorphous solid (3.68 g).
MS(FAB): m/z 510 (MH)".



PREPARATI VE EXAMPLES 137-138 Fol | owi ng the procedure described for 1 65U\Hm3
Preparative Exanple 106) the piperazines listed in Table 5A bel ow were
prepared using 10 the correspondi ng am nes. TABLE 5A Prep.

Ex. Am nePwacoctasp el dMH H2N~~NN Me C ~47238137-~, ~~ NVeEREWUSRRIIH-NN a ~
~138° Nf NNH /MO 100 238H zN~/ t~-NN MC ~~,, N-N' N~O ~ 6 J U 1.
2003 WO 00/ 37459 PCT/ US99/ 27939 - 146 oPREPARATI VE EXAMPLES 139- 141
Simlarly, using the procedure described for Preparative Exanple 110 and
the piperazinrgs,ldsted in the Table 5B bel ow) the corresponding tricyclic
am nes were ed. 5 TABLE 5B Prep. Piperazine Product yield MH Ex. 8r
~\ C 139 ~N~.rN~-N~-N N H O M 543 C~~_. TH~~N [ "e Br  ~\ C
)) HH'rNf N ~N N M 14@r4 0 494380~ f MjHOONf
Y~ON B ~\ C N M~N-"~ N-N}. ' ~a % N, 1 il7or ~N N1 31
543 CNJ:, NHp~~N 16 -

(63.0) ——

OCHj,4

N N
(54.0a) © ©/§0 (54.0b)

A solution of 53.0 (3.1 g) and sodium nitrite (0.8 g) in
methanol (500 ml) is stirred at r.t. under nitrogen with cuprous
5 chloride {0.15 g) while adding dropwise over 10 minutes a 4M

hydrochloric acid/dioxane solution (3.9 ml). The reaction mixture
is stirred for 24hrs followed by the addition of 10% sodium
carbonate to pH 8, concentrated under reduced pressure, diluted
with water (200 ml) and extracted with dichloromethane (4x100ml).

10  The combined extract is evaporated under reduced pressure and the
crude reaction product is flash chromatographed on silica-gel (400
ml). Elution with 25% ethylacetate-hexane affords after evaporation
the title compound 54.0a and 54.0b as an off-white amorphous
solid (2.97 g). 'H NMR (CDCI,, 300 MHz) d 3.30 (s, 3H); MS (FAB)

15 m/e 525 (MH)".

Steps C-E
Br == cl  Br
\

(54.0a) C-E N ""z,,H

+  — +

(54.0b)
HOOC N N
(57.0a) ! (57.0b) |

COOt-Bu
A solution of 54.0a and 54.0b (17 g) in methanol (150 ml) and
20 2N hydrochloric acid (170 ml) and conc. HC1 (60 ml) is heated under

COOt-Bu



| 2003
WO 00337459 - 147 PCTI US99J27939 PREPARATI VE EXAWMPLE 142 Br / | ~1§ch Br

/| > ~d "N~ NONMNMCH~C~ HO~Y-Nf NBNHNN%NTf N.N
i~~i~O0~\~~ O0+BOA+B(A) () sBri ~~~CL~-NNM O' 1HO
CN~i ~t NFWRLOOBNMSSr~~~ O O (A+B) Br i ~ ~ ~ C "N N Me RFTPR278]/t Nf' N' N
N\ywd , -~~~ O (A+B) The title conmpound from Exanple 289 (0.39 g, 0.51

nmml ), anhydrous CH2C12 (3 nlL) and tgifd uoroacetic acid (3 nL) were 5
stirred at roomtenperature for 2 h, then concentrated in uacuo. Agueous

NaCH (1N) wasfladded1dmepWolowkd biestdpakadén UtRler e8ghitaNprdssigé.e and the
resulting mxture was extracted with CH2Cl12. The aqrgani gﬁghase was dried

over anhydr d&€ Tagaling pmoreheys selid épdissaivediadmethansd (K6Q sy ve a resi due

whi ch was purid s@fluly cfdBab (18 of R AdALLHIARLAMHARAK {17 FHaaiope! ) using 5%
MeOH CH2C12 saturated w th aquéous anmoni umzt%drom de to give the title

conpound as iakasgict (PkhBk el reastiopdsgiradtor Zrp. dilugotyith+ = 768). 15
PREPARATLVE £ f = E Me 161

T 2005 b 06 g P ED9) gt hudted. "he BERE XRRbE Ve compound
f rom Pr epar arid/hemsesihleeistis¢@vel §) cond HGhtdSP rah duichtheamintdre te from
Propar at | ve sl et (oduabrolRiuedladl tegl Kot aniudcous

di chl or onet hane was stifre roomieénperature overnight.
Addi ti onal artyded geesBuf®. ThS rgyiduass aldskedveainioh AHEFL100 thl agyic| ohexyl

i T ed 1 or ‘SpoNaRrE o bl RGeS oIR8 R GREIE G pur i 1 cati on
by fl ashOcoladiiticd b aesobutiap by (RAC),008 g ah)THIS (5@ ridl) 3AchMaEGbEdus2 C12
2o & ahi te SHPTAAT 8Ty 1 BEAhHrER tEhtoslte % aTop i) © BRepARATI VE
EXAVPLES 1445ti#dH wolhl ertarg: @x320tmhilaing icbavatamiolpvaeyr e as that descri bed
Tabl o 5C Dol BERUoR PLA BAUGRIHEYER B EbrPUe pETURRY Serben.
with EtOAc. The crude product obtained by evaporating the extract
15 is purified by flash chromatography to afford the mixture of 57.0a
and 57.0b as light tan solid that appears as a single tlc spot (16 g).
'H NMR (CDCl,, 300 MHz} d 1.40 (s, 9H); MS (FAB) m/z 535 (MH)".
The single tlc spot is a mixture of four isomers which are -
separated after derivatization into the compounds of Examples 77 to
20 79 and 87 to 97 below.
Following the above procedure (Steps A-E), except using
Compound (-}-52.0 (17 g), a mixture of 58.0a and 58.0b is obtained
as a light solid that appears as a single tlc spot (17 g). MS(ES) m/z
535 (MH).
25
PREPARATIVE EXAMPLE 42

H

N
[ j-.,,,/ 0 *2Camphorsulfonic acid
N

H
OH

To 2.5 kg of (R}-(-)-camphorsulfonic acid stirring at 60°C in
1250 ml of distilled water was added a soution of the potassium salt



TABLE 5C Prep. Am ne Product yield MH Ex. o-.~ H2ZN N N1 144 ~ ~N~1 ﬁlmtlm
500 Il 1~ 1" N~N~ON F~ N 145 HZN-N.~-N ( ~, r io00 500 Q\ 0 ~ N N

JII'1. 2003 WO 00/ 37459 - 149 PCT/US99/27939 H CFa H 2N N \ N 146 N~-,, ~ M
57 517 ~~wdroesfasN H M BOC H2 ~ N N Me 147 ~ ~ ~ ~lr~~ P00usHnes ~~O H
2Nl~.~ HOBOCi N M n~N-~~~~~~ ~,~0 WOMBOC H2~~-0OHCOCN_,~ HM149
N Q\~o' ~~"~-of f 58 465 149A M Me H B H2N\/e~~NHI\/EHN ~N= "~ N

T~N~ OM NIi O 149B H BOC HZ HHCN "'--N Tt

ere o o tagedn g sehe kg Sc%%ﬁw@ s SRR

Preparative fxargd e ddBat BBLC ufitiGonisietdly dessolded :mb soluttort wd® 001 37459

PCT/ US99/ 2793 50 H HZN N, CH3 N i nstead e from Preparative
Exanpl e 71, E@"’?‘h‘? %tMB%WEIWHCWH%aBWaq%ﬁé‘é] hrs. The resulting

precipitate was filtered to obtain 1444 gm of damp solid. The solids
5 were then dissolved in 1200 ml of distilled water and heated on a
steam bath until all solids dissolved. The hot solution was then set
aside to cool slowly for 72 hrs. The crystalline solids were filtered to
give 362 gm of the pure 2-R-enantiomeric product as a white
crystalline solid. [o],=-14.9°.
10
PREPARATIVE EXAMPLE 43

Boc
E ] "I//./ O
Boc

OH

2-R-carboxyl-piperazine-di-(R}-(-)-camphorsulfonic acid

(Preparative Example 42) (362 gm, 0.608 mol) was dissolved in 1.4 L

15 of distilled water and 1.4 L of methanol. 75 ml of 50% NaOH was
dripped in to the stirred reaction mixture to obtain a ~pH 9.5
solution. To this solution was added di-tert-butyl-dicarbonate (336
gm, 1.54 mol) as a solid. The pH dropped to ~7.0. The pH of the
reaction mixture was maintained at 9.5 with 50% NaOH (total of

20 175 ml), and the reaction mixture stirred for 2.5 hours to obtain a
white precipitate. The reaction mixture was diluted to 9 L with
ice/water followed by washing with 2 L of ether. The etherwas
discarded and the pH of the aqueous layer adjusted to pH 3.0 by
the portionwise addition of solid citric acid. The acidified aqueous

25 layer was then extracted with dichloro-methane 3X with 2L. The
organic layers were combined, dried over sodium sulfate, filtered
and evaporated to obtain 201.6 gm of title compound as a white
glassy solid. FABMS (M+1)=331.



5 10 15 20 PREPARATI VE EXAMPLE 151 Me HZN ~. N / N MYe o. o NJ,", {;'jm%m

~MONOpPp-~N'1/ M OM~p HN-N-N ~ H Me Me ON O-O ~ N Me A

solution of the title conmpound from Preparative Exanple 68 (2.12 g, 15.2

mol ), trWVePR§T48hi ne (30.4 nmmol) and the anhydride fronfPBFEYAPE ve Exanpl e

44 (3.89 g. 15.2 mmol) dissolved in anhydrous dichl oronethane (30 m) was

stirred at roomtenperature for 30 m 83 -Benzyl oxycar bonyl succi ni m de (4. 17

g) 16.7 mmol) was added and the resulting m xture was stirred at room

t enperature overni ght. Conc®RERARANNME EXrMBLBrRE purification by flash

col um chromat ogr aphy (silica gel) gsing 2% MeOH+ CH2C12 saturated with

amoni um hydroxi de as eluent affordgd the title conpounds (2.57 g, 35%.

The regi oi soners were separated by  HPRC (Chiracel AD colum) using 5%

i sopr opanol 95% hexane- 0. 2% di et hy amﬁg to ai ve the 2,4-dinmethyl isomer (np
h

= 64.2C, MHO = 486) and the 2, 5-di ViersBner (np = 71.5 C, MH+ = 486).
16 J (I |~ 2003 WD 00/ 37459 - 151%P\REmARAT| VE EXAMPLE 152 PCT/ US99/ 27939
Br / ~~~d ~NN(A NCL (A ~40,. N~~~ NM ~ ~JTNM ~Ti O

~N~-HON-_ 1 wOO-~NYN M HBr A soiution of the title conpound from
Exanpl e 293 5 di dt @ deheeldsqlatigdN . -donshykesmpmige 4494 miceas ¢ aci d (3
m.) and 33% 1 : | ral.) J : for 2 hr.

Di et hyl et heér_éﬁ{m%is' raé‘gggﬁdéegrﬁgft{rﬁ%&gr&ggeéﬁp%gﬁ# {)‘fe{rg%jg%ggérllg??ri ed under vacuo
t'o af f or @ t heainittdsdncoooriend doti®y flasBowdevianitragsn athQospRERARATI VE

From Examp! o Bbaeeitioet ahEnfie v wbEa o b b, S (R bk bafh SOTY 00
33% HBr i n acen¢wedaand tiie teadtjormasxBtreralenveat ta stbrmaf amb2erttr . Di et hyl et her
) & cande ety ig PR ARLA" il HaBheh ARGuRL haS doBictgia R 2fford the
an ice bath and a solution of of N,N-di-tert-butoxycarbonyl-2-R-
10 carboxyl-pipere{zine (Preparative Example 43) (201.6 gm, 0.61
mmol) in 51.7 ml of pyridine and 1.9 L of acetonitrile was
cannulated into the reaction mixture. The reaction mixture was
allowed to warm to ambient temperature to obtain a yellowish
turbid solution. After stirring at ambient temperature for 18 hours,
15 the reaction mixture was filtered and the filtrate poured into ice
water (7L) and then extracted with 4X 2 L of ethyl acetate, dried
over sodium sulfate, filtered and evaporated to dryness under vacuo

to obtain 115.6 gm (73%) of the title product as a white solid.



16 J UL 2003 WO 001 37459 PCT/ US99/ 27939 - 152 5 10 15 20 PREPARAT: Mﬁlﬂm
EXAMPLE 154 Ste~~ A ~p~0 soCN+ HNr= N~ ~N. N--s ~ ~H -. 1(}rN~NN
p'" OM HOM A nmxture of the title conpound from Preparative Exanpl e 66
(1.0 g, 7wddsmdsy, the anhydride from Preparative Exanpberdgoof?s® g, 8.6
mml)) triethyl amne (1.5 nL, 10.8 mmol) and anhydrous CH2Cl 2 (10 nL) was
stirred at roomtenperature for 12 hrg, The mxture was concentrated in
uacuo, diluted with CH2Cl12 and washed™w t h-a saturated aqueous sol ution of

NaHCOg. The organi ¢ phase Ws Na2S04, filtered and
concentrated in vacuo. Step ~NH~%N~NNHHO ~~
~N~"~/,rNP\N N M2 HO M Trifluoroacetic acid ( nL)CWas added to the
title conpound from Step A above (1.0 g, 7.2 i ssolved in CH2C12 (10
m.) and the resulting m xtugg& was stirred for at 25C. The m xture was
concentrated in vacuo, dilunked wth CH2C 2 (BO and conbined with the
tricyclic chloride (conpo nd} 42.0) (2.7 g,57-9 nmmol) and triethylam ne
(5-10 nmL) and stirred at xoo ,,t,enpgratu er\zi ght. The m xture was
concentrated irc vacuo, dil'Nted“ h 2C1\ arll washed with a saturated

aqueous sol ution of NaHCO03. | The 'argani ¢ phase Nvas dried over anhydr ous
Na2S04) filtered, conce d in vacuo and purified by flash col um

chr omat ogr aphy 16J | 2063 WO 00l 37459 PCT/ US99/ Z7939 - 153 (siljca
gel) using 5% MeOH CHZCI saturated wi th aqueous ammoni um hydr oxi de to give

the title conpound as ture of diastereoners (1.9 g, 4799 M+ = 557). 5
PREPARATI VE EXAMPLE 1 J epA0OO0O/ O N~CEt + N~NH~ ( N\~ NHO"
~~/ O 2 HC1HZN N Car bet oxypht hal i m de (62.8 g) 0.275 nol, 1.1 eq.) was
added portionw se;puevanBsthad Hia3dnki (Wies £ thoblibfdadedakut i on 10 of

hi st am ne di hydr och?%r iy%g (4%8;; g, O. 35(5 mol, 1.0 82.(5’ X%geso i um car bonat e
(54.3 g, 0.5desarifled In Peepagative Examule |L6SH waaasidedtp50sehtiontofr oom

tenperat W e. L $ i; gé\é—%l, }gaFﬁ@ [ \ga@]s id (84,1yb.gorously at
room terr;l)ger a%lhé:go?%?w grgnt%n%? . %%so [ @3%%?‘?1 Iter 'etgi'% alxggt hor oughl y
washed with l@enhef dishdomgizathanednyestored sindese mitogehdftagl § Hrwas

Comound (5007 HFFoRE ST Le By AR gas Bhadf plithe péggidn O @ The TITTE

monitored for completion by normal phase tlc using 10%

-

methanol/dichloromethane as the eluent. After the reaction went to

10 completion (~1 hour), 0.25 ml (2 mmol) of cyclohexyl isocyanate was
added to the reaction mixture and stirred for 1 hour. The reaction
mixture was poured into brine and extracted with dichloromethane
(3X). The dichloromethane layers were combined, dried over MgSO,,
filtered and evaporated to dryness. The residue was

15 chromatographed on a flash column of silica gel using 5%
methanol/dichloromethane to obtain 0.714 gm of pure title
compound as a solid. FABMS (M+1)=564.



O0O0ON~"\1 N~. -~~NHO~f ~~NVO O O 20 A solution of chl oror’m‘trg;jmm%
pivalate ( 18.5 m, 0.125 nol, 1.2 eq.) in anhydrous N, N-di net hyl f or'mam de
(DMF, 100 rﬂ% was added dropw se over a period of one hour to a stirred

m xture o™EP¥H4R above (25.0 g, 0.104 nol) 1.0 eq.) andCH¥PR&Pam
carbonate (17.2 g, 16 (!'UL 2003 WO 00/ 37459 PCT/ US99/ 27939 - 154 0.125
mol, 1.2 eqg.) in anhydrous DMF (500 n®% -at 90C under a nitrogen atnosphere.
The m xture was stirred at 90C for 12h. The volatiles were renoved under
vacuum at 50C. The resi due \EREPARA : AMIPLLIDEG( 100 ml ) and extracted
with ethyl acetate (4 x 25 5 nl). Thg conbined organic extracts were dried
over NazS04, filtered, and concentrgted under vacuum at 30C. The residual

off white solid was fl ash-chpom aphed (hexanes : acetone = 6 : 4 v/v)
over silica gel to give the c poynd (20 g, 0.056 nol, 54% M+ =
356). 10 Step Co _ NO ~ ~ O - -~ct N+/~ONON-~-OA

solution of the title conpound from B Rove (59, 14.1 mmol) and

4- chl orobenzyl chloride (2.5 g, 15.5 ) '§\\'i rred in 15 anhydrous
acetonitrile (60 mM) at reflex under a nitrvz;?u\atrmsphere for 48 h. The
m xture was concentrated in vacuo and recrystdallized from ethyl

acet at e- hexane t oNghy® FopyD pheRRaHRE @33 gnsall.g Was 47% M =
480) ) and the fi Itr.atgplvz:)h%y%hﬂmygg concentr at eg to give additional product

(3.6 g, 539 dissglvsd indy, \odinethylformangifle gnd ignidagols (453w 1% N vl O ~N i
N A7 N sl UE!;.‘?Qva@f ad@iePRLA thB rERiRARlixturd Qritted £t 87 -60L,) swas added sl owly
to a stirred solution of the title conpound from Step C 25 above (3.2 g,
6.6 mol ) di hetest RWrine weeRdded and) thetproduckextracted With2003 WO 00/ 37459
PCT/ US99 279 8hyiadiite rPitaud i LRRbERG: (887 b, was warmed to room
tenperature and stirred for another "1 , then~concentrated in vacuo and
purified by

PREPARATIVE EXAMPLE 47
H,N

1-Phthalamido-2-hydroxy-3-1-H-imidazole-propane (from

Preparative Example 46) (0.6 gm) was dissolved in ethanol and 5 ml
of hydrazine hydrate added. The reaction mixture was refluxed for
3 hours. The reaction mixture was cooled to ambient temperature

15 and the resulting precipitate filtered. The filtrate was evaporated to
dryness to obtain the title product which was used without further
purification.



fl ash col um chromat ography (silica gel) using 3% MeOH CH2C12 5 101 %3%1\\“3
saturated with ammoni um hydroxi de as eluent to afford the title conpound as

a sticky solid (1.2 g, 51% M# = 366). St_ep EOI C1' ~C1 NHNO ~ J
Ni ~ i) NdboA&e! ution of the title conpound from Step poralsevso®pd 1.21 g,
3.3 mmol ) and . hydrazi ne nonohydrate (1.7 m, 0.033 nol, 10 eq.) in

absol ute ethanol (20 m) was stirred 50 C under a nltrogen at nosphere
for 20 min. The resulting suspension vvas diluted with ethanol and

di chl oronet hane and filter Eh f.ll $: gQncentrat ed in uacuo to
afford the title conpound (0.7 g, 91% MH = 236).
Step F1 ct EE2N w "~ ILL N ®Bo© N ~ Cl HC~ ,NHO~NIL i N A solution of
the title conmpound from St ef bove FzEM mol ) and the anhydri de
from Preparative Exanple 44 jS g, I) 8ol ved in anhydrous

di chl oronethane ( 10 m) wa rr,, dat r?péfature over ni ght .

Addi ti onal anhydride (0.1 Q) S a ed and after 1 hr the reaction m xture
was diluted with CH2C 2 and eqtracted with 1M HO (aq). The aqueous phase
was 25 basified with | NNagHl , extracted with CH2C12 and the organic 1
6 JUL 2003 WD 00l 37459 PCTfQUS99/®27939 - 156 phase dried over anhydrous

i i organi ¢ phase was concentrated in uacuo to

5 10 5799 M+ = 448). PREPARATI VE EXAMPLES
ddr e descri bed for Preparative Exanple 155 St eps
C-F) the piperazines listed in Table 5D bel ow were prepared using the
correspondi ng ar y+&dnlitigy-2-hpdidodes3- ITHBI:ﬁdEB)IBFmpamuh@m Pr oduct MH Ex. O

'~/ \ 156 I\ﬁrlgpgrz %1VCNE~xamp{ ~P7) (8 é:N 1’1’].1':1]’-1(5)F ) was a&ded toa s%'}lutmn 0% the

5 Boc-anhydride (Preparative Example 44) (0.57gm, 2.2 mmol} in 10

ml of dichloromethane and stirred under nitrogen. After 1 hr, 0.15
gm more of the Boc-anhydride was added and the reaction
monitored for completion by normal phase tlc using 10%
methanol/dichloromethane as the eluent. After the reaction went to
10 completion (~1 hour), 0.85 ml (6.6 mmol) of cyclohexyl-isocyanate
was added to the reaction mixture and stirred for 1 hour. The
reaction mixture was poured into brine and extracted with
dichloromethane (3X). The dichloromethane layers were combined,
dried over MgSO,, filtered and evaporated to dryness. The residue
15 was chromatographed on a flash column of silica gel using 5%
methanol/dichloromethane to obtain 0.487 gm of pure title

compound as a solid.



O N PREPARATI VE EXAMPLE 158 15 STEP A H2ZN~ ~ N soC HN ~NvN To NL'INB
3-(1H i m dazol -1-yl)propylam ne (20 nL, 167.6 mol) dissolved in ter (200
m.) and MeCH éZOO m.) was added 50% NaCOH (aq) until pH 9.5.
Di -tert - bMOAET4E%r bonate (41 g) 187.9 mml) was added WRCTSEH#Ping at
roomtenperature for 4 hrs and 20 while maintaining the pH at 9.5 wth 50%
NaOH. The m xture was 16 J U~ 20037WD 001 37459 PCT/ US99/ 27939 - 157
concentrated in uacuo to renove nost MeOH, then extracted with CH2Cl2. The
organi ¢ phase was dri ed ovePREHARWDIVE NXAMPLEI49 ered and concentrated in
uacuo to give the title compound (23.7 g, % Mt =226). 5 Step B BOC _
BOC HN\~ N N HN-N N OH To a solution of2t) tl e conpound from Step A above
(0.50 g, 2.22 nmol) dissolved in anhy A- (15 m) and stirred at -78C
10 was added n-butyllithium (2. &m@® 1.75M+n hexane) and the resulting
m xture was warmed to and stirredfat -20C for 1.5 h. The reaction mxture
was recooled to -78C and anhydroug DVF (0.35 ni, 4.52 nmmol) was added.
After warmng to and stirring aEijfor 2 h, MeOH (2 nL.} and NaBH4 ( 171
th
r

ng, 4.5 mol) were 15 added and el resulting m xture was stirred for 1 h
at 25C. The m xture was concent &, irORacuo, diluted with

di chl or onet hane, washed with watef) &and the organi c phase was dried over
anhydrous Na2S04) filtered) and &céhtrat ed in vacuo. Purification by
flash col um chromat ography (silica gel) using 5-10% MeOH 20 CH2C12
saturated with afrbarberhpincsrriae-disamnimrsulipnisyagid selte titl e conmpound

(0.32 g, SGm%gaﬁvg@HgfﬁplﬁhH%da%%gg% 4200 @;g@gsgﬁ;%&gpglzmsg - 158

Step C soc : the tit compoun rom Step B above
(0.31 g, 9. 2189mnl)ofchistibertimten BExane diSOxahé Was addedamed thvepHi xt ure was

B N MR AAT LS A
CN- %0 ~OH O-0-5°CNntasNic®-Me@H-Rath and a solution of benzyl-

chloroformate (4.28 mL, 30 mmol) in 80 mL of dioxane was added
over a period of 30-45 minutes while stirring at 0-5°C and keeping

10 the pH at 10.5 to 11.0 with 50% NaOH. After the addition was
complete, stirring was continued for 1 hr. The reaction mixture was
then evaporated to dryness (to get rid of the dioxane for extraction).
The residue was dissolved in 180 mL of dist. water and the pH
adjusted slowly to 4.0 with 1N HCl. The aqueous solution was

15 washed with 3X180 mL of ethyl acetate (The ethyl acetate was
dried over MgSO,, filtered, and evaporated to obtain N,N-di-CBZ-2-
carboxy-piperazine and saved). The pH of the aqueous layer, which
contains the desired product, was adjusted to 10.5 to 11.0 with
50% NaOH and solid di-tert-butyl-dicarbonate (7.86 gm, 36 mmol)

20 was added and the mixture was stirred while keeping the pH at 10.5
to 11.0 with 50% NaOH. After 1 hr. the pH stabilized. When
reaction was complete, the reaction mixture was washed with
2X180 mL of Et,0. The aqueous layer was cooled in an ice bath
and adjusted pH to 2.0 with 1N HCI (slowly). Extract the product

25 with 3X200 mL of ethyl acetate. Dry over MgSO,, filter and
evaporate to obtain 9.68 gm (88%) of pure product as a white solid.



. . . 6 JuL 100
H~ OH 10 A mixture of the title conpound from Step C above, trleth}l am ne
(4 mL) and the anhydride from Preparative Exanple 44 (0.55 g) 2.15 nmol)

di ssolved in anhydrous DMF (10 m) was stirred at roomtenperature

over ni ght woldag74sh Xt ure was concentrated in vacuo and di pateshoeresh anhydr ous
CH2C12 (5 m), 15 DWF (5 nlL) and trifluoroacetic acid (10 nlL). The
resulting mxture was stirred for 12_lkygs at room tenperature, then
concentrated in vacuo and diluted with anhydrous CH2Cl 2 (5 nmL) and DWF (5
m.). The tricyclic chloride geepRAKE# FeabLEGo’S 9. 2.17 nmol) and
triethylamne (3 nL) were added and the mxture was stirred at 20 25C for
48 h. The mixture was concentrated ith vacuo) diluted with CH2C12 and washed
with a saturated aqueous sol ution HC03. The organi c phase was dried
over anhydrous Na2S04, filtered, cloncgntrated in vacuo and purified by
flash col uim chronmat ography (silicanjel,) @& ng 5- 10% MeOH CH2C12 sat ur at ed
W t h aqueous 16 J UL 2003 WO 00/{37459 PCT/ EJS99/ 27939 - 159 ammoni um
hydroxi de to give the title conmpoun 0@SOa m xture of diastereoners (0.376
g, 33% M# = 573). PREPARATI VE EXAMPLES 159-160 5 Fol | owi ng the procedure
described for Prepdt-&tB4rd NeRBaspl-sanbmsyspipgrazing faepayadiva Aixasmplei st ed i n
Tabl e 5E bel r i i i ] or am ne

nydr ochl or | deg) TABTE SE LT s Qe LET00 MY BB, " (o0 2w
HCt g ~~ 5. gthamol imq hpdragenapionygssel- The ygspelovpsilgshedmith © ci 1. 25
~OTBDMS N of EQJ\BI‘W F&3A [E&gﬁg}f ten AA CH ~
OTrBDVS Hmhﬁ%l\%?%%é%o A m xdt)\“l/j)fizt‘acgodfp 4- ﬁy }giégpmt y ‘}v%ﬁ}gﬁ?gl e (2 g, 14.9
mol ), tri et Agdedr Ahe(mixure ayas mshogematedatHSpsitd 1 fardB)halirssol ved i n

anhydrous CHZELZ 1630 dMihe RS54 hﬁgg] t at i ght. The
m xture was filter grgrs élilfut e(('ﬁvfnit an%y%%%?@%%ﬁdﬂipgl esPed. The
filtrate wascleskedniB04b dde@Hy NHjACHCLi Tlae echokionmBiaci faand washed with a
sat ur at ey aq Lug i . .20 459
PCT/ USQQ%?Q@@QIEQH%S au%‘g %5%5‘%#&%%%%"%%2’%??%h"‘ébggogﬁﬁggé’gés Na2s04,
filtered andbycistédiad water. i The fittwatet wag evaparated fa + &/ 3 tmpoelndhg 2. 22 g, 71%
M+ = 213). i BofHEPRS s SIBRME b =~ NC-N=N.' = NC-N.i N A
sol ution of &H?ef?ﬁcf% conpou%ggg?nq ep A 13@%€<§ejx}rl(aﬁ§r2\§a%,aﬁl%c_l.5 nmol )
di ssol ved i nThemguenusrlayer ¢ad éxiraytadawithtdthyleabedterthftetinfesr (td8 h.

: . . 0
Soggfe I”; ' ats't ggtt{gﬁ‘a‘.ﬁ 12 1%@9@0' 4 defplite MR- BB Lol B3P pPeradnd °%  MH

15 which was saved). The water layer was evporated to dryness and
evaporated from methanol two times to obtain 3.98 (17.37gm,

mmol) of pure product.

PREPARATIVE EXAMPLE 51

20 HsC™ ~O
The tricyclic alcohol (Preparative Example 40 in WO
95/10516)



OrBDVS NC ~N OrBDVS HZN ~ NON OTBDVS H2ZN\~ . , N ~Nv A m xture of theé‘\g—}nge
compound from Step B above (2.08 g, 15 7.85 mmol}) Raney ni ckel (23

MeOH (20 nlL) and NH40H (7.5 nL) was stirred in a Parr dro enat or at room
t enper at UVE 0pBMSUS h. The nixture was filtered through ccérﬂﬂsggmé’%)gncentrat ed
in vacuo) diluted with CH2Cl12 and waéhed wi th a saturated agueous sol ution
of NaHC03. The organi c phase was dri d “over anhydrous Na2S04) 20 filtered,
concentrated in uacuo and purified by flash colum chromat ography (silica
gel) using 5% MeOH CH2O 2 sat urat ed aqueous ammoni um hydr oxi de to give
the title conpounds [(4 subsBtyt ny, 22% M+ = 270) and
(5-substituted isonmer, 220 ng, . 1 6 JUL 2003 WO 00/ 37459
161 5 10 15 20 PREPARATI VE EXANPLE 16 F HZN ~N i N PCT/ US99/ 27939

Fol |l ow ng the procedure described forOFreparative Exanple 155 Steps CE

except using 4 g’rhuw@@emén wa@rmg@owaﬂr?g@lnﬂfofﬂmeﬂio%ﬁﬁﬁ%yé chl ori de in
Preparative Exanple Step C, the title corrﬁﬁ ; was prepared (52% MH =
6

220) . PREPAmmZ/EGE;dAmeOIJJ@s:f@nﬁzNIaS\M@du mmgmgldeh@ @ocedur e
descri bed fﬁitr%’éé-’x?%ﬁ%ﬁﬁe@%res })E?orl ?W%Sghegggde 4 cyanobenzyl

brom de instea obenzyl reparatirve rrpl e 155 Step
C, the t5t|ancdigymired thesegoetopnmigture 30, N\NaOH 2ad shaking witN ci  PREPARATI VE

I?XANPLE 164d1_clh|ﬂ)xqmleﬂﬂane and checking the dichloromethane layer by tlc
using 50% EtOAc/Hexanes as the eluent). The mixture was

evaporated to give a gum which was evaporated from dry toluene
twice and once from dichloro-methane to give the 11-chloro

10 derivative as-a foamy solid which was used without further
purification. The resulting 11-chloro-tricyclic compound was
dissolved in 100 ml of dry DMF, 1N-Boc-2-carboxy-piperazine
(Preparative Example 50) (3.98 gm) was added followed by 12.11 ml
of triethylamine and the mixture stirred at ambient temperature

15 under a nitrogen atmosphere. After 24 hours the DMF was
evaporated and the residue dissolved in 200 ml of ethyl acetate and
washed with brine. The brine layer was washed with ethyl acetate
two more times and the ethyl acetate layers combined, dried over
magnesium sulfate, filtered, and evaporated to give a foamy solid.

20 The solid was chromatographed on a 1 1/2" X 14" column of silica
gel eluting with 2L of 0.4% 7N MeOH/NH,:CH,Cl,, 6L of 0.5% 7N
MeOH/-NH,:CH,Cl,, 2L of 0.65% 7N MeOH/NH,:CH,CL, 2L of 0.8%
7N MeOH/NH,:CH,CL, 4L of 1% 7N MeOH/NH,:CH,ClL, 2L of 3% 2N
MeOH/NH,:CH,CL, 2L of 5% 2N MeOH/NH,:CH,CL,, 2L of 10% 2N

25 MeOH/NH,:CH,CL, 2L of 15% 2N MeOH/NH,:CH,CL, 4L of 20% 2N
MeOH/NH,:CH,CL, to obtain 4.63 gm of final product.



~0~0 /1 ~\ -N~u ,~~oHC ~... 00O Tricyclic chloride (5.04qg) 1. 11 gqm)_lﬁ%s
added to a solution of the title conpound from Preparative Exanple 50
(4.0g9. 17.3 mml) and TEA (12.05 nL, 5 eq.) in DMF (60 nL). The resulting
sol uti onwe@gys3dsbrred at roomtenperature 72 hours at wecchispdatessthe: 1 6
JU Z003 WD 00/ 37459 PCT1US99/27939 - 162 reaction m xture was
concentrated under reduced pressure.,sfhe residue was diluted wth 3M NaCH
and extracted with Et OAc. The aqueous | ayer was neutralized with 50%citric
acid and extracted with Et %P;%\;{ﬁ%ﬁfﬁgﬂé’%@' Cs were dried over Na2S04,
filtered, 5 and concentr at . product was purified by

fl ash chromat ography using a 120% NH40H in MeCOH) solution in CHZG 2 as

eluent to give the C 11 By 1), 54% as the first eluting isoner

and the G 11 (R)-isoner (2.4g, 761%\ ad the second eluting isonmer. 1 ~ ~ Cl
11 S, 2R(+)-I1sonmer OH ~O O 10 Ell( $),2(R)(+)-isonmer (first eluting isomer):
(a]2p= +84.9 (5.18ng in 5.0 nL ; LCMS: M= 458. 1 ~ ~ G 11 R 2R
|somer C~..., OH'o OO 11(R),R(R)-igbrmer (secgyg eluting isomer): FABMS:
MH = 458. |5 PREPARATI VE EXAI\/PLCE NAHCNS-1 6 J U L 2003 WD 001 37459
PCTI US99/ 27939 - 163 Fol | ow ng)kge Pr ocedure described for Preparative
Exanpl e 25, except using the tit conpound from Preparative Exanple 13
instead of N-1-methyl histam n@, tge title conpound was prepared (33% M+
= 195). 5 PREPARATI VE EXAM%EE’:F_G_@P@ / 1"\ C ~N NDastereoner A C ~..
Me N '~

CHjy
The title compound from Preparative Example 51 (1 gm, 1.86
mmol) was dissolved in 50 ml of DMF and 1-amino-3-propanol
5 (0.214ml, 1.5 eq.), DEC (0.71 gm, 2 eq.), HOBT (0.5 gm, 2 eq.), and
N-methyl-morpholine (1.02 ml, 5 eq.) was added and the reaction
mixture stirred for 18 hours. The reaction mixture was added to
brine and the product extracted with ethyl acetate 3 times to obtain
a crude oil, after the solvent was evaporated under reduced
10 pressure, which was purified by chromatography on a silica gel
column 20%-50% ethyl acetate/hexanes as the eluent. The product
containing fractions were pooled to obtain 0.67 gm (60%) of pure

title compound.

15 PREPARATIVE EXAMPLE 53

0
‘-
@:ﬁN\/\/QN
o) N

2-Aminoimidazole (8 g, 60 mmol) was dissolved in 200 ml of
DMF and cooled in an ice bath. Sodium hydride 60% oil dispersion

(2.4 g. 60 mmol} was added portionwise and the reaction mixture
20  stirred for 1 hour. N-(3-Bromopropyl)-phthalimide (16g, 74 mmol)
was added and the reaction mixture stirred for 1/2 hour at 0°C, 1

hour at ambient temperature, and then 1 hour at 85°C. The



Hp NSimlarly, using the procedure described for Preparative Exarrpé'lg 1-&@3
except using the title compound from Exanpl e 305 10 di ast ereomer Al ‘t“e

of the title conmpound from Exanple 289, the title corrpound was prepared
(80% MHWOW384Y) PREPARATI VE EXAMPLE 167 Br / ~ | ~ ECTS Wé%’?er eoner B C
~ M Np N 15 Follow ng the procedure described for Preparative Exanple
142, except using the title conpounddirom Exanpl e 305 di astereoner B
instead of the title conpound from Exanple 289, the title conpound Was

pr epar ed (Zﬁ&‘lﬁloﬂhﬁuﬁuﬁéﬁrhs theh &oﬂedkd-aﬁﬂ)@éht 13P4R9uS e~A PREPARATI VE
EXAMPLE 168 Br 164 C Br | ~ 99/ 27939 C (\ MO Ow
The title CB%%% FPGM@S&M@N@B@SM%@@% fg%tamﬁlf(%%%ound 52.0 1)

(59, 12.8 ulct VAECH vfk0h Mﬁﬁeﬂfb oluﬁﬂn eﬁro%nét Aphpexuieszal dehyde by

heating to 120C. Form ¢ aC|d dri ppe |nto the reaction m xture
whil e the rBEEEha/ methyleae @frl@@ltcapbt% 488 @m A tiflenconpeunrésul ting sol i d
m xture gvas di ssolved in dichloronethane and dried over magnesi um sul fate,
10 filtered and evaporated to dryness to obtain a solid which was

chr omat ogr aphed on silica BREBARANVE BEXAMPLE S title product. FABMS ( M+
1 )= 463.4 Step B Br 15 20 CI Br 1) Hg( 2 /85C s 2) KOV/I 0OC >r.t. 57%

Cl -- Ove - Owe The title conpound fronfSteg A ( 1 gm 1.8 mol) was
H,N N
, 2\/\/
2HCI NH,

0.5 gm of 1-phthalimidopropyl-2-aminoimidazole (from
Preparative Example 53) was refluxed in 20 ml of 6N HCl for 6
10 hours. The mixture was washed with ethyl acetate and the aqueous

layer evaporated to dryness to obtain 0.45 g of the title product.
PREPARATIVE EXAMPLE 55

( 1.,, Y

NH,

15 1-AmmOpropy1-2—arninoimidazole (Preparative Example 54]) (
0.25 gm) and N,N-di-butoxycarbonyl-2-R-carboxyl-piperazine (from
Preparative Example 43) (0.32 gm) was dissolved in 10 ml of DMF.
DEC (0.2 gm.), 1-hydroxybenzotriazole (0.135 gm), and N-methyl-
morpholine (0.54 ml) was added and the reaction mixture stirred for

20 5 hours. The reaction was poured into brine and extracted with
dichloromethane to obtain 0.43 gm of the title product after
chromatography on silica gel using 2% methanol/-dichloromethane
up to 10 %. FABMS M+1= 453.3.



di ssolved in 45 mlL of 5% acetic acid/water and stirred at 85C. Ma\rcu»(ig,cj\\\_ﬂm
acetate ( 2.3 gm was added and the reaction m xture stirred for 5 hours.
After cooling in an ice bath, potassiumcyanide ( 1.25 gn) was added and
the react Wo&ggure stirred vigorously for 1 6 Jpkhnkeeoflsd VWO

001 37459 /27939 165 5 18 hours. 1N Sodi um hydroxi de (excess) was
added and the product extracted with ethyl acetate three tines. After
chromat ography on silica gel using ethAQRacetate as the el uent,0.747 gm of
title product was obtained. St ep C Br Br Cl TFA/ ani sol e 47% Br vme cl O

maj or The title product fronPRESARA A&5540i ssolved in 6 m of
trifluoroacetic acid and 0. J,4l of ani sole and stirred for 1 hour at 10 60C
to obtain the title carboxari de product (72 ) after silica gel

chr omat ogr aphy using 2% tha oI / di E‘hl or o- as the eluent. FABMS (
M-1) = 432. Step DBr O1 Br W -3C~-0~0 O H3C CN H 16
JUL 203 WD 00/ 37459 PCT/ US 1§J/27 9 - 166 he nayjor product (carboxam de)

fromStep C (0. 19 gn) was B¢&sglved in 10 m  of ‘6N hydrochl oric acid and
refluxed for 24 5

1-Aminopropyl-2-aminoimidazolyl-N1,N4-di-tert.butyl-1,2(R)-

piperazinedicarboxamide (Preparative Example 55) (0.38gm) was
5 dissolved in 20 mL of dichloromethane and 0.24 ml of
triethylamine. Benzyloxycarbonyl-N-hydroxysuccinimide (0.22 gm)
was added and the reaction mixture stirred for 18 hours at ambient
temperature. The reaction mixture was washed with brine and
chromatographed on a silica gel column using ethyl acetate as the
10 eluent to obtain 0.39 gm of title product. FABMS M+1=587.3.

PREPARATIVE EXAMPLE 57

0,,, %

9 TFA HN
AN
CBZ

1-benzyloxycarbonylaminopropyl-2-aminoimidazolyl-N1,N4-
15  di-tert.butyl-1,2(R)-piperazinedicarboxamide (Preparative Example
56) (0.4 gm) was dissolved in 3 ml of dichloromethane and 1 ml of
trifluoroacetic acid was added and the reaction mixture stirred for 3
hours at ambient temperature. The reaction mixture was then
evaporated to dryness to obtain the pure title product.
20



16U
10 15 20 hours. The 6 N HO was renpved under vacuum and the residue

dissolved in water (5 m). Di-tert-butyldicarbonate ( 0.13 gm was added
and the pH of the reaction m xture brought to 9.0 with 1 N sodium
hydr oxi dewoMsetsd stirring 2 hours at anbi ent tenperat ur BCT/U$A2¥BUCt i on
m xture was added to citric acid and extracted with dichl oronethane to
obtain the crude product which was chiggatographed on silica gel to obtain
93 ng of title product. FABMS ( I\/H)— 533. Step E Br ~~~~C Br ~ ~
Vii' NI CH N~ OH~( 113 AN ANE H 0Q CCL H/-NN-NJ O The
title conpound from Step D ( 3T :
and DEC (37 ng, 0.19 mol . B (6rrg 019mmlj and
N- net hyl - nor phol i ne (8% fle added and the reaction mxture
stirred at ambi ent tenpefat uye ours. After addition to water and
extraction with dichlorong /e crude product was chromat ographed on a
silica gel colum to obtain 86 of title produc FABVS (M+1l) = 640. 1
6 JUL 2aCl:] WD 00/37459 - EﬁijEPA RATI VE EXA LI n169 PCT/ US99/ 27939

zo[

dissolved in 2 mL of DMF

11- Chl oro- 6, 11- di hydr o- 5H be 6] cycrl;ohept a( NLZ-Blpyridine. 11 ~ NaBH4
/11 ~SOCCI2 NNN O OH Cl g terial) 5,6-dihydro-11H
5 benzo[ 5, 6] cycl ohept a[ 1. 2- c] pyyi dilne- 11 one) may B prepared by follow ng
t he met hods described in U S. 3,4199565. Sodi um borohygri de (2g, 53.3nmpl)
was added to a solution of the ketone (3g) 14.35mmol) in nethanol (50nl) at
0C, then stirred for 2 hours at roomtenperature. The reaction was quenched

10 by addition Qflitféﬁm@rldxy@x)bcﬁryﬂbxﬂﬂld'ﬂ(ﬂo {1-2QiinobasiaoBd WAR)-2ZN NaCH
(13nl) and_ extract ed \glth I\/ECIZ 50mL The or asgc Iaégr vvaa
separ at ed? dr PRFTBHELIFS qlec rERaLHfiye a&%ﬁ’l‘g ¥ VG &N di ng t he
gl g?hoI4H§Sg 5@&91?/@fnmwad®|m%ﬁin& asnﬁa(ehl msﬁlﬁ}oxgolm(tbrsl gH) |7)0 15

m i 0 c mmol ) was
Saded to a SBINFESHCok 1%@1&@%&e@ Cyilﬁh%taihér%b’ﬁdm Y(l50m) at
room t enper ainp) fvdhaaded |ahﬂaﬂ1ef&écﬁoﬁ9ﬁﬁctuf€h§u§&i R4 WesrLVERLr at ed, wat er
50 (m) and 5% NaCOH (10ml) were added. The m xture was 20 extracted W|th

MeGi z ( 100n£§a<)t106‘r§!i‘?ﬂ‘b"el"&%?d9x%%t‘apﬂ"é@ HbextRapted With | t ered, and sol vent
evapor at g8l Y ugllbfmétiat &%wm Bhi 6B oMpirt hﬂElﬁraaﬁgé't éMtéxhsﬁEQ%'éi and

filtrate concentrated yielding a white solid
chromatography using methanol/dichloro-methane as the eluent.

FABMS (M+1) = 694.

PREPARATIVE EXAMPLE 59

Boc—NH \3—

1-tert-Butoxycarbonylammopropyl-lmldazole (0.991 gm, 4.4

15

mmol) was dissolved in 25 mol of dry THF and cooled to

-78°C. A 2.5M solution of n-butyllithium (3.88 ml, 9.68 mmol) in

cyclohexanes was added dropwise and the reaaction stirred for 1/2
20 hour. Acetaldehyde (0.49 ml, 8.8 mmol} was added and the

reaction stirred for 1/2 hour. The reaction mixture was allowed to

warm to ambient temperature. The reaction was diluted with ethyl

acetate and washed with brine. The ethyl acetate layer was



1H NVR (CDC13) 8) 2.9-3.0 (m 2H) 3.6 (m) 1H, 3.9 (m 1H), 25 6.3 (S, m
1H), 7.2 (m3H). 7.3 (d, IH), 7.4 (d, 1M) 7.5(d, 1H), 8.42 (d, 1H)1 Grid B

filtered solid was dried yielding (0.99) of additional material. Total

yield (2. 48y od57 16J UL 2003 WO 00137459 | ~ _N - pt@Rsodniddd 15
PCT/ U899/279%9 PREPARATI VE EXAMPLE 170 HN\ ~CH3 ~~,, N~11] ~ N~ CY
/| C\ ~CH3 C~., NNNUHOAcetonitrile (5nm) was added to a m xture of

the 10-Chloro tricycle (0.5g, 1. 90m‘mlﬂ4 (Preparative Exanple 9.1) and the
substituted piperazine (0.78g, 1.90mpl). Triethylam ne@é 1ml) 7.18mol) was
added, and t hevaRataigbtaebtaing sumrmhightwas chysnatogsppied onesiigd er (50m)
and 5% NaOH P@rt% adedoandsihg ﬁge(f)%&d@as(m{; 3gbed with Med z (2x100mt).
The organi c Fayer was sepa%at edt, ried over MgS04 and sol vent was evapor at ed
yi el ding desired product (0.7g, 57% as a mxture of 2 diastereoners, which
were separated by colum ch ARAY bl gel, eluting with 5%

v/ viveOH%VeC z cont ai ni ng Z%EMWM ess polar isoner) eluted
first. TABLE 5F |sonerMass (Fabs, M)A, 9.1----- A569. 2786 -55.9 =

0. 1085B569. 2816- 27. 4= 0. 1085 1 b JCL POO3NWD 001 37459 - 169 - "

PREPARATI VE EXAMPLE 171 NH2 MWF’ U599127939 STEP A ~Hs H3 C / ~

~ N OH

5 HaC
1-tert-Butoxycarbonylaminopropyl-2-hydroxyethyl-imidazole
(Preparative Example 59) (0.51gm) was dissolved in trifluoroacetic
acid and stirred for 3-4 hours. The mixture was evaporated to
dryness to obtain the pure TFA salt of the title compound.
10 '
PREPARATIVE EXAMPLE 61

//—NH
N =

HoN
OH

<

1-N-Trityl-4-iodoimidazole (1.91 gm) was dissolved in 20 ml of

dichloromethane and 1.46 ml of ethyl magnesiumbromide was

15 added while stirring. After 15 min. N-Boc-phenylalanine aldehyde
(0.5 gm) was added and the reaction mixture was stirred for 18
hours. The reaction mixture was washed with saturated -
ammonium chloride, dried over magnesium sulfate, and
chromatographed on silica gel to obtain 0.8 gm of the intermediate

20 blocked product. FABMS (M+1)= 561. This was then treated with
4M HCl/dioxane for 18 hours. The mixture was evaporated to
dryness and dissolved in distilled water and washed with ethyl
acetate. The aqueous layer was evaporated to obtain pure title
product. (MH' = 218).



+ HN-N ~ \ 5 A mixture of 2-chloroacetophenone (25g, 0.16 nol es) and § JuiL 2003
4met hyl i m dazole (66.1g, 0.8 noles) was heated at 100 C for 2h. Cool ed and

t he crudeﬁa&%‘% chromat ographed on a silica gel col ur’rg;b ddbhaageWi t h

cHza 2/ 3% saturated wi th aqueous ammoni um hydr oxi to grve mxture
of 4- and 5- nethyl 1H 10 i m dazolyl acetophenone (23g, 3%), M5, MH' =
201). STEPB O'~Hs C° CH3 N N~ =105=N\ | ~ . ~ Trityl chloride (7.28g,

0.26 nol es) was added to the product 15 from Step Ain CH2Clz (200 nL) and
stirred overnight at roomtenperature. The m xture was chronatographed on a

silica gel colum eluting w %g&gﬁmﬂn{%§§§§ Lé %{etone (3:1) to give

4-met hyl 1H i m dazol yl acet op : MH = 201. ' 20 STEP C
CH CH NaHSteWBO N (~Ch-S' -1 ~\ ( ~ N To a mixture of NaH (0.998 g) 24.97
mol es, and trimethyl sul foxoniumiodide (5.49g, 24.97 nmoles) in DMSO (50
m.) the "L 703 WD 00/ 37459 PCT/ US99/ 27939 -//170 pMeQduct (5g) from
Step B was added and stirred fox 1.5h. Extrg T\he p odu w th ethyl
acetate and washedgwi th brine, dried and sol d¥¥o give 1

- (2-phenyl -2, 3-epgxypropyl ) - 1H 4nmet hyl i m dazdl e 3. 44 g) 64 % , FABM :
WH = 215) 20 STEP D Na GH3 CHa NaN3l DMFA | ~ N~ N! \ | N~ N OH
The product ‘p/&(/fﬁﬁg - ﬂlm and

32. 21 mol es) “wer heat ed in DI\/F ( 100 nL) at 60 C for 12h. MEvaporated to
dryness and extracfed with CHzCl z, washed wi ne and dFF(d (MyS04) .
Evaporated to give the title corrpound (3.83¢ %N\PKBNB = 258 STEP E
N~ NHZ CHs ~CHa Y/ | ~N/ ~N OH ~ OH The titte conpound from Step D in

et hanol ( 80 nL) was hydrogenated over 10% Pd on &rbon ( 1.2 g) at 50 psi
compound. (2,830 aevel | oy ‘3""*‘%6‘*‘%%‘%%%%%?%@@@ oL D2 tes ¢
conmpoun coys, oil).

Fol | owi ng tﬁe“%l)’%alé‘a%f Oe %’%W)eﬁaﬁi‘é’t‘?w € ¥4 put using the
al dehyde anghineraiaioal. Bél'g amﬁﬁn&lb madmlya}ownml(@om Wwae am nes

(Product) in Table Sg were ohbtained. 25 6 J UL 7003 WD 001 37459 - 171
"T' ABLE 5G PETTa9539257656 wnder Np e¥ainight rﬁ%%@lmr‘ﬁ%ct EX.

concentrated in vacuo to give a residue which was diluted with

<2

odi um azi de (2.093g,

10 dichloromethane, filtered, concentrated in vacuo and purified by
flash column chromatography (silica gel} using 1% MeOH-CH2Clo
saturated with aqueous ammonium hydroxide to give the title

compound as an oil (8.04 g, 65%, MH* = 270).

15 Step B
Me\_\

— Me

N N_N Ny
\/\/ ~Z H,N \/\/N\¢N
o >
Me

0 Me '=(

= HN~ N\ NN
<N\/\/N\¢N
o

To a solution of the title compound from Step A (8.02 g, 29.8
mmol) dissolved in absolute EtOH (150 ml) was added hydrazine-
mono hydrate (15 mL) and the mixture was stirred at reflux for 12 h




172 1 HH ~ HN~~N %ield = 60 MH = 246 ~0 o ~ | a]ﬁ@j\l\.ﬂ“@%H

HO CH O Me

IHa N O~iN~H H-~N-%ield =22 MH =247 HHH~,,.~-OHH 174 "~ H
~a~HHHN~HO-N- %ield =27 MH=214t 0175 C~, Hha~dC HN
Cl ~~ H wWddNsYbeld = 59 MH =299 ¢l ' o 176 ~ H I H a &ci/ushar3oH~ Cl
%Wield = 76 MH = 264 1 EJt! L 2003 WD 00137459 - 172 PCT/ US991 27939 Cl
O~ 1771 ~H~ar \NCH ~ H ll\Bgl%ﬁeld:77M—|‘-264C178~H~l\/e
aiN~H~OH N~N%(|eld:79MH'—264HOHO~~|\/Ea179|\H~~~Me
H~NN~O—IH |e.d: 180 Wield =
M o oaaned N R S RFN!aaH“éT’ “ﬂmggl Wroindpane, hgerdd 1 (1 85°
H~N~N~

J 'Ve and concentrated in vacuo. The residue was purified by flash
column chromatography (silica gel) using 5% MeOH-CH2Cly
saturated with aqueous ammonium hydroxide to give the title

5 compound as an oil (2.95 g, 71%, MH* = 140).

PREPARATIVE EXAMPLES 63-67

Following the procedure set forth in Preparative Example 62,

but using the substituted imidazole in Table 3 below instead of 4-
10 methylimidazole in Step A, the amines (Product) listed in Table 3 i

were prepared.

TABLE 3
Prep. imidazole Product MH* | Yield
Ex. (%)
63 Me Me
NN HoN N
o \r 2 \/\/Njé
Me
Me 154 70
H2N\/\/NT
Me
64 HSC: CHj
NN H N AN N
HsC: 154 | 60
HoN~ N\ NN




| NJ H-N | O %ield = 89 MH = 247 1 ~ JUL 2003 WD 001 37459 - 173 1 6 UL 10
PCTI US99/ 27939 O H2N~ ~H ~~-Me H. 183 Me %field = 13 MH = t80 N JNe w N a

184 H H~~N~N Hl~ ~ ~N~N N %ield = 27 MH = 232 HO H- ~H H3N N CN7 N 185 ~
H H 9 80037480 MH = 105 HO H H2N N 186 N H N H- H/ N REHUSR2E el d = 12
MH =180 187 OMa HH ~1 | v Me Me NN TMe %ield = 84 MH =258 9 6
J~JL 2~J WD 00137459 - 174 PCT/USOQ 27p39 188 ~ H “N~~~"C i N%field

= 88 WH = 266 PREPARATI VE EXAMPLES 190-197 Using the procedure described
for Preparative Exarrple 109, 5 but using the title conpounds fromthe
Exanpl es |i stegsir te Tapgkg SH, tife” Product—arggres wef e prepareqy. TABLE 5H

- N]iN HzN\/\/NT\

CH, cH; | 154 | 68
66 ~ \/\//:—-\
~N.-N HoN
Y ’ i G RVR I P
Me Me

66.1 H 88
e

MH" 266.1657

PREPARATIVE EXAMPLE 67
If the procedure set forth in Preparative Example 62 were
5 followed, except the imidazole
H3G CHg
N ~N
H/ o~

would be used instead of 4-methylimidazole in Step A, the amine

would be obtained.
10
PREPARATIVE EXAMPLE 67.1
If the procedure set forth in Preparative Example 62 were

followed, except the imidazole

Me

H— A



Prep. BOC Product |.Yield Ex. conmpound (% fromEx. 2. MH No. Br /1180\3\.4““3
C-a 190 343 N~ ~ ~ 1.661 N ~N~~~ N~Me 2.87 pr ~ N~ ~"IN H Me |soner A
Br / °J~C a191 344 N~ ~ ~ 1.661 N ~N~~ N~Me 2.80 | ~r ~ N~ ~~1IN H
Me | somerwdoosds® J U L 2003 WO 001 37459 - 175 PCT/USOB¢CQUD3R798y / 1 | ~
Cl N192 345 ~ ~ ~ 1. 72 N~ 2. 661 Me~Me N ~~"r/ NI O ~NuN H Isoner A Br
/ 11 ~ClI 1IN 193 346 ~ ~ ~ 1.71 2. IVEI\/E ~N~'r/ N. I O ~N-N H Isoner

BBr/tI~CI /' '\ N 194 347 N 1.9 r~Nl\/E2661NIsomerABr/1

2 e 558 Sty Ml B AR,

~NI'l, ~ 2.647 O-N~ NH M Isoner A s cl 197 358 N1 1.87 2. 647 o '' M
| soner B Me

HoN

\/\/\/N

would be obtained.

5 PREPARATIVE EXAMPLE 68 (
Me
=
HzN/\/NTN
. Me
HCI H;.-——\ g Me
- + .N —_—
HzN\/\C1 Y Me

- Me ~
H N\ NTN

Me

A mixture of 2-chloroethylamine hydrochloride (7.66 g, 66
mmpol), 2,4-dimethylimidazole {5.88 g, 61 mmol), tetrabutyl
ammonium sulfate (0.83 g, 2.5 mmol), solid NaOH (8.81 g, 220

10 mmol) and anhydrous acetonitrile (80 mL) was stirred at reflux for
48 h under N92. The mixture was filtered, concentrated in vacuo and
purified by flash column chromatography (silica gel) using 2%
MeOH-CH2Cl2 saturated with aqueous ammonium hydroxide to

give the title compound as an oil (10.7 g, 100%, MH* = 140).
15
PREPARATIVE EXAMPLES 69-73
Following the procedure set forth in Preparative Example 68,
but using the substituted imidazole or triazole in Table 4 below
instead of 2,4-dimethylimidazole, the amines (Product) listed in
20 Table 4 were prepared.



PREPARATI VE EXAMPLE 199 St-~ AC C ~M JJ''""""'~~NH- ~~y 5 i 0 ~N MUHW
N H~ The title conpound from Preparative Exanple 175 (0.9 g), benzyl

al cohol (0.68 nlL), solid potassium hydroxide (0.66 g), 18crown-6-ether (80
ng) and aMBHIE tol uene (20 nL) were stirred at reffuRCVBEPHTation by
preparative plate chromatography (silica, 10 4% MeOH CHZCl z. NH40H
saturated) afforded the benzyl ether100.-73 g, 68% M = 371). 16J UL
2003 WO 00/ 37459 - 177 PCT/US99/27939 St2D B OHO ~~NIT C _ / | a H-~NUN
H~~ "~ ~N The title conpound fromT™BDEA above (0.72 g)) nethanol (60 ni)
and 10%pal | adi um on carbon (300 ng) were stirred under 50 5 psi hydrogen

at nosphere for_3 days. Filtration through cehte afforded a solution which
was treated Wofdh TEA (Jnfigitiow) and| CHZCI 2p g bt rati onLe}W:{+ Frufiél ilcation by
preparative plate|chromat ography. {silica, 5% MeOH CHRCI z, [N sat ur at ed)

af forded t heltidtlgcompound (| Q_2C 0. 4204 MJ = 247) 110 108 41 -~ L 2003
WO 001 37459 PCFg US99/ 27939 »378 PREPARATI EXAMPLE| 200 Rreparfati on of
the tricvclig N-oxide nmopely j \ Q MCPB InNO + 0 1|2 NaBl-b / MeOH
r cl ~7 Cl 4 SOCK|/ toudete j ~ cl| OHBEENFANY, OH/|NEt 3 / CH2Ch O 00 5
ri' ~cl p~CN., HNV O Op _ 126 | 75
Me
~
I HZN’\/N\;N
70 NHN H,N N;’N
n ¥ NN 112 | 65

71 </ \> Q
) NuN

Y HzN/\/NTN 176 | 55
Me
Me
2 _N_N HzN/\/N,=/'N
H Y T 126 | 53
Me Me
(A)
N, - B . .
g N NN 22)3 (QC)).
e
> ®B) | ) | B)
HNN NN 163 | 40

PREPARATIVE EXAMPLE 74

o -
~N L]
H™ N _~N_N
A mixture of 1-(3-aminopropyllimidazole (37.1 g, 297 mmol),
benzaldehyde (30 g, 283 mmol), 3A molecular sieves (50 g), sodium
acetate (24.1 g, 283 mmol) and anhydrous methanol (700 mL) was

stirred at room temperature under N9 overnight. The mixture was



1 [Huuxm
Chromatography I ~cI NCN~.,, OHIl ~o~-0 0O ba ~cl 11. N~C~.,,"'0 00
6b 1-32 A solution of 3-peroxybenzoic acid (25 g, 102.59 mmol, 5 2.5 eq.)
i n anhydrous di chl oronet hane (250 rnL) was added 1 EJ UL 2003 WO
001 37459 RELbAASHP9127939 - 179 dropw se over a period eifT/usveimur to a
stirred solution of 8-chloro
4-aza-10, 11-di hydr o- 5H di benzo| a, d] Cé(i ohept en-5-one 1 (10 g, 41.04 mol,
1.0 eq.) in anhydrous di chl or onet han 100 m.) at O C under a nitrogen
at nosphere. Th I on was,. sl o nme Qro mterrperature and
stirred for %?1‘@?%8? r?ndTWIBH} ﬁ"??‘g&% g&é ﬁcggg ‘.‘f %1 aqueous sodi um
hydr oxi de soawémpof@ommbe@vat))hdmshﬁde wikteriraestided atGdom.) , dried over

NazSO , filtered) and {;o centrated under house vacuymat 30 .C to give 2 as
OFch sterred

a canary- yel 1EHPEEIER PRES: el RS FYBHIG Wa 19nEBgafe10 wi t hout
further attepgRtBedivitthicthg@él, aid comReftraléd th padd &l 1’\78'&' residddo [M + H +:
260 HRMS (FAB+): Cal cul at ed for Cl4HLi CINCa ([ M + |—|] 260. 0475 15
Cbsezved:D 26Whipywas. dilnted st dlishleneymetiiang and wash W%, 1.5 eq.)
was added poaauemm §<§‘d1ﬂ¥r?hy§rd?@éé oﬁhefor%aﬁnm s%§ v&&eawa?sqié&wﬁ of 2 ( 10
g, 38.51 mol, 1.0 g i n” anhydrous netha 500 ) at C 20 under a
ni trogen at nbsphedded pyer pebydiousgnegaesing éﬁlfm fidtered éndat 0 C for one
hour and at f[Qomg I removed
under house éacuu&n%@aég%%agﬁgggﬁ%ﬁ{ﬂ%g Ogﬁia:'?(ée/% up #gﬁowﬁﬁrﬂgqueous
NaCH sol uti obg.3%50 924, Mite- ggepous sol ution was extracted with

di chl oronet hane (5 x 100 nL). 25 The conbi ned organi c extracts were washed
with brit (100 nL)) dried over NazS04, filtered) and concentrated under

house vacuum at 30 C to JPREEARSTIVE EXAMPEES 755095d Corrpound 3 was used
directly without a atteﬁ%)ts at urlflcatlon Yi el ----34.39 mol =

89% 30 [M + H +: dre st fdh an Hrspa@tuq %’@ERB? M + H] ):

2 S5 g A BCEMSRO BS o
| ong th%ra{mgles (Product) in Ta}:rEgDS were obtacllﬁt)ed ©

15
TABLE 5
Prep | Aldehyde Imidazole Product %
Ex. Yield
(MKH")
0 =
H (234)
=\
H™ \/\/N\/,N
o ~
D | N N
F H (234)
=
\/\/N N
0 =
77 N HoN NN TN 74
N/ H (217)
a-N r=1
N~ ~N < N
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10 PREPARATI VE EXAMPLE 202 Step A Followi ng the procedure set forth if § jui 2003
Preparative Exanple 127 Step C, but substituting the tricyclic chloride 1 |

HC

15 for the 8-C

tricychc chloride,

one obtains the following acid: 1 |

H N C 0 ORovob1469 51% yi el d, np=120.5-125. 1C. PREPARATI RE/ESMVMBE 202A /

| ~ C( H2N '/

11

preparation of 3

~ C
forth in N oroge et.

al .

1CJUL7003

Ve ot

N~ ~ 1N 20 O O By essentially the sane procedure set
(1997),40, 4290) for the
37459 PCT/ US99/ 27939 -

183

am nol orat adi ne only substituting the 3 H ketone (J. Het. Chem (1971) 8,
73) for | orafati-ne)—the—fi-tre—corpouna—was-preparge—PREPARAH-VE EXAVPLE
203 - H2N / |- 86\ |Cly ~~%2?CI N~ =N O he,t|t|econ§aun from
Preparative Exanple AH 1 uﬁol ded Mol t (zguM se to
NO BF4~ (0.8[lg) 141 eq.) inj|toluene %10 rrL) ﬁt’N résul ting sl urry
was stirred pt O d;for 2.5 hours bef ro‘bmté=rrperat re. The
reaction 10 m xtute was heatje ef Nx,{o Z%ﬂ coolled, nedtralized
with 1IN NaOH and e¢xtracted with Et QAc (3( X B0 MEhe conbi ned ¢rganics
were washed pith IN HO (2 X 25 m), saturaf BdNMaHOYZ ¥ 1{X 25 nl) , and
water ( 1 X p5—m}——art t-eLed—a-nd‘-’-c—gmfen-t-r-at-ed under
reduced pressuB®. |T de pI’C}MS 15 purifl by fl ash8ahr ¢nmat ogr aphy
using a 70 :{ 30 hex H Et{OAc ni x as Bl uept t@ eld a Y @@VSSOlid\
(0.68g, 42%Yield). LOVS: My =262. PREPARAT| VE,E XAI\/PL 204 & =N[~ 20 O By
essentially [ he sane procedtre set forth in| Prepafat Exanpl e %201 Step A
the title co WasS—pLEepdred—trom-the ketone nL P gpar&t—i—v—e—’éfarrpl e 203
and used witho®8 fur purli fe¥ati o (9. 66, 100 % rude yiebd). {25 1 6
JUL ?.003 WJ 00I 374 H (244)
H’N\/\/IST'N
Me
O Me
89 oN ~ /'_® Me | 56
H \/\,NfN _ '___/ (244)
Me H V\,NTN
Me\=1_ Me
HaN N _N
T
Me Me
N =
H™ WA _-N_N
Me
[0} Me
90 F 83
N =
r@J(“ AN ( =Me | (248)
Me H™ NN N
N ==
He NN\~ N N (O’F
Me)=l
H’N\/\/N\,,N
91 Qj Me (@ Me 20
H | mg,N = ,__) (244)
N
“| O
Me
HoN - —
\/\/N\4N H"N\/\/]’E-JN




- 184 PREPARATI VE EXAMPLE 205 H2N / 1 / \ ~N O PCT/ US99127939 . ' NH4HchaUL 2003
(2.449g) 10eq.) was added to a solution of the title conpound from

Preparative Exar’r;)I e 202A (2.00g, 7.74 mmol) and 5 5% Pd/ C 0.5%@3 in EtOH
(100 nl) WOPOBHES resul ting sol uti on was heated to refl ukCBYH3GFS. The
reaction m xture was cooled, filtered through a plug of Celite and
concentrated under reduced pressure.- The-residue was diluted wth H20 ( 100
m.) and extracted with CH2C12 (3 x 75 nmL). The conbi ned organics were dried
over NazS04, 10 filtered, and concentrated in vacuo to give a yellow solid

( 1.22g, 70/ elld) whi ah was used wm&out [Turth purifricatgon: FABNS:
MH = 225. PREPARAT| V] LE 808, ol /Ay ~ |N ~ The tjitl’e cgnpound
from Preparat]i ve Exangte 205| ( 1.22g, \& 44npol) added |pd2ifonwi se to

CuCl 2 (0.88g, |.2¢q) and tBufPNO (0.98nL, |.beq)]in (125m.) at 0 C. The
resul ting soljuti on was warrreﬁ ﬁz@;aBLa Bei [ rdNf ox AR hours. The reaction
20 m xture was quenched by the a ditheg of L MHO =N Onll) , neutralized
with 15% NHAQH and extractedwith EtOAc (3 x 100nL). The dgomnbi ned organics
wer e washed ﬁvith 15% NH40H (L x 50mL), 1IMHC (1 bOnlL) and sat urat ed
NaHC03) dried over{ Na2S04, f|ltered and congent . The jcrude product was
purified 25 th fl ash chromat pgraphy using aj}50{50 Et QAc: hgxanes m xture as
eluent to giVe a pale yellowsolid (0.81g, bMyyiel d-MINS: M 244, 16
JUL 2003 WO (01 374559 - 185 PREPARATI VE EXAMPLE 207 / 1/ \ ~N Cl

PCT/ US99/ 27939 essential [y t sanme gy ocedur e forth 1 g<Pregparative
Exanpl e 201 $t &%yp, @*ﬁtl < c%%p%ﬁn’d“ S orep?u®romtheIé kgt one of
Preparative HExanplie and used w thougefurthen purificatji $A30IPREPARATI VE
EXAMPLE 208 '[N ~ 0 10 By esspntially the safreapNoeedug€yset forth in
Preparative Eéxarrple 206, only substituting CuBr 2 for QECIZ the tijtle
conpound was |prepared (1.33g| 60%vyield): FABVS. VH = 2¥d. |PREPARATI VE

EXAMPLE 209 ij~gs IN - 0 H.N = N=
9 N 68
o H 2 \/\/N\z,N N /
_ (217)
N ==
AN N
PREPARATIVE EXAMPLE 95.1
Step A
O Me 0 Me
y A : ~
5 & NN NN

To a CH,CI, (500 mL) solution of the title compound from
Preparative Example 62 Step A (65.7 g) cooled to 0°C was added
trityl chloride (27.2 g). The resulting mixture was warmed to and
stirred at room temperature for 1.5 hr, then concentrated in vacuo

10 without heating. Purification by flash column chromatography
(silica, 1:1 Acetone-EtOAc) afforded the pure 4-methyl isomer
(35.02 g, MH" = 270).



15 C By essentially the same procedure set forth in Preparative Expgpjye 200)
201 Step A the title conmpound was prepared fromthe ketone of Preparative
Exanpl e 208 and used wi thout further purification. 20 PREPARATI VE EXAMPLE
210 1 | ~Nde374596 J U L 7~~3 WO 001 37459 PCT/ US9912793BCFruddR793BY
essentially the same procedure set forth in Preparative Exanple 203 only
substituting the title conpound fronF@EQparati ve Exanple 205, the title
conpound can be prepared. 5 PREPARAT EXAMPLE 211 1 I ~N ~ ci By
essentially ¢he same procedure set forth in Preparative Exanple 201 Step A
except startTngwth the ketone of Preparative Exanple 210, the title
conpound can b epared. 10 PREPARATIVE EXAMPLE 212 / 11 ~ ~-NNC ~~. ..
OHN' O ' OQByresgéntially theygsame procedure set forth jMe Preparative

15 Exanple 127 ) only su 'tutingtheggﬂd, 8-Ht clic chloride
prepared in PrepghatNve Exanpl/e A07—+e+—the- 3- G tpd cyghc chloride the
title conpound (&- 11 WN®Ni SOners) vvasHBr/gM. BVS: MH+= 484.

"~ E JUL 2003 WO 001 37459 - 187 EXAMPLE 1 PCT/ US99/27939 BOC 1 N H/ N N~-N

N ~~ ~~~~ M OM/\e
Following essentially the same procedure as that described in

5 Preparative Example 62 Step B except using the pure 4-
methylimidazole product from Preparative Example 95.1 Step A
(35.02 g), the title compound was afforded (16.12 g, MH" = 140).

SmQC

; Me
H,oN ,=§ Me
—_— :—_—(
A

Following essentially the same procedure as that described in

10

Preparative Example 74 except using the pure 4-

methylimidazolepropylamine product from Preparative Example

95.1 Step B above (16.12 g) instead of 1-(3-aminopropyllimidazole,
15 the title compound was afforded (18.03 g, MH" = 230).

PREPARATIVE EXAMPLE 97
CN CONH,

<

H’N\/\/N\’N H’N\/\/N/le )
A mixture of the title compound from Preparative Example 82
20 (0.50 g, 2.1 mmol}, absolute EtOH (50 mL), 30% hydrogen peroxide
(aq) (0.45 mL, 4.4 mmol) and 1M NaOH (aq) (4.4 mL, 4.4 mmol) was
stirred at 50°C for 12 h. The mixture was concentrated in vacuo
and purified by flash column chromatography (silica gel) using 10%



N~OHBr / ~~~d i NNH_,.,~N~NN/~~\\J/ " OM M N ~O'HAUL 2003
solution of the title conpound from Preparative Exanple 5 (0.44g) 0.897
nol) was stirred at roomtenperature in CHZCiz ( 10 5 nL) and TFA (4 nlL)
until staMae§74¥ateri al was consumed (TLC). The reacti oRCHYRPHE’ was
concentrated under reduced pressure to renove any excess TFA and the
conpound was redissolved in CHZClz ¢318), treated with chloride (42.0) Br
~~~ C NCl (42.0) 10 (0.37g, 1.2 eq.) and TEA (2.5 nL, 10 eq.) and
stirred at rbheQH &@HEClatsatardted Widh Ropresus Bmernoanotn loydroeadaitee was di | ut ed
W th saturated NaHC03 (25 nlL), water (25 nmL)) and CH2Cl12 (25 niL) and

separ at ed. Tgwedhadiblescomyenndas aaxoil 42382 V0 1%, MIH'CE2%Nd t he conbi ned
organi cs dried over NazS04 and concentrated under 15 reduced pressure. The
crude product was purified by flash chronat ography using a 5% ( 10% NHQOH
in MeOH) solution in "1 t PREPARATIVE ERABRIF7HB9 PCTI US99127939 - 188
CHzClz as eluent to yield a tan solid (0.45g, 71%yvyield), np 142 144C,
FABMS: WH = 69 EXAMPLE 2 Br ~~~~C NNHN-~N(1 R(+)-1somer) N
L~ ~~i~%e N~-~O5 HBr ~~~~CL NNHN ~NALIR 2R(+)- | somer)
N ~~~~~ B N ~O W khe titlre conpound from le 1 was
separated into the H(S)""( +) Eﬁzaho'\la—(rﬂ)—,m)- di ast ereoners by pLepar ative
HPLC using a CH RALPAK AD columm using a 12%i - PrC]—IH’r’l“\he%gn@\sﬂsol ution 10
with 0.2%diethylam ne as eluent: 11S, 2R(+)-1soner: retention tinme= 29.21
m nutes; (a] 235D'Tord 20d1ed3095) sqlutiondfQ -(A-amitkdBopylipaid4Esid 49C, LCMS: MH =

o 3 o AT LSS STl B bt ® 730 (207
dissolved in anhydrous CH2Cl2 (20 mL) was added phenylacetyl
chloride (2.12 mL, 16 mmol). The mixture was warmed to and
10  stirred at room temperature overnight. The mixture was washed
with 1N aqueous NaOH, dried over anhydrous MgS0O4 and filtered.

The solution was concentrated in vacuo and purified by flash
column chromatography (silica gel) using 2% MeOH-98% CH2Cly

saturated with aqueous ammonium hydroxide to give the title

15 compound as an oil (1.8 g, 45%, MH* = 244).

PREPARATIVE EXAMPLE 99

o >

H‘N\/\/N,:_;N H’N\/\/Ner
To a refluxing solution of the title compound from Pre:parative

20 Example 98 (0.51 g, 2.1 mmol) dissolved in anhydrous THF (5 mL)

was added borane dimethylsulfide complex (6.3 mL, 2M in THF, 13

mmol). After 1 hr, the mixture was cooled to room temperature and

stirred overnight. Hydrochloric acid (1N) was added dropwise until

the reaction mixture was determined to be acidic (pH paper). The
25 mixture was basified with 1N aqueous NaOH, extracted with



J L 2003 WD 00137459 - 189 EXAWMPLE 3 Br ~ ~ ~ ~ C1 N N H [~ BU-NIN
~l ~~'"~~ O Me Me O-O PCT/ US99I1 27939 By essentially the sane procedure as
that set forth in Exanple 1, except using the title conpound from

Prepar atiyg .,lgg(,arrpl e 6, the title conpound was prepar eﬁtt(/@sw%@, 45%

yi el d). rrpf 106C, LCVS: MH = 705. EXAMPLE 4 Br ~ ~ ~ ~ NNH~NN/N
.r ~OWwWO \ Ol~ 10 By essentlallyt%e sane procedure as that set forth
in Exanpl e 3, except using the title corrpound from Preparative Exanple 6.1,

the title c d = .1y, L 2003
W0 001 57450 CRIGR: 45 BT 6P@NEfroTR 1eShy At fieMa-Thelivuolas 1 L N n /N
N O N ~O H lw4slciycefisatatli inl Jatubherdp nﬁﬁ@a@f@etmmecﬁ&rﬁmat set forth in

Exanpl e 1, except using the title cogﬁéynd rontPre&zratlve Exanpl e 7) the

title conposidomesogaphyrEticagsliasing e MeRNS? S\ Hofrg sarpledvpLE 6 Br -
-~ - a0 N 'gqheo{ys ahMonhim hydro\x'ide to give the title compound as

5 anoil (0.25 g, 52%, MH* = 230).

PREPARATIVE EXAMPLE 100

,___,_( Me
@\/é) e H \/\/Nrj;
" -
c . Me,
2NV\/N ~N o
Me
H’NV\/NqN

To a cooled (0°C) solution of the title compound from
10 Preparative Example 62 Step B (0.7 g, 5 mmol) and triethylamine
(1.7 mL, 12.5 mmol} dissolved in anhydrous CH2Cl2 (10 mL) was
added phenylacetyl chloride (0.67 mL, 5 mmol). The mixture was e
warmed to and stirred at room temperature overnight. The mixture
was washed with 1M HCI (aq) and the aqueous phase was basified
15 with IN aqueous NaOH. This phase was extracted with CH2Cl2
and dried over anhydrous MgSO4 and filtered. The solution was

concentrated in vacuo to give the title compound as an oil (0.72 ¢,

56%, MH* = 258).



OM M ~O0 10 (11R 2R Isoner) A solution of the title conpound f r omb JUL 2003
Preparative Exanple 8 (0.10 g, 0.17 nmol) (11S,2R(-)-isoner) in DM (1.0
rnL) was treated with 4-pyridylacetic acid Noxide (0.039 g, 1.5 eq.), NwW
(0.03 L, wo.db3®g), DEC (0.049 g, 1.5 eq.), and HOBT (0. PSRUI2IBY eq.) and
the resulting solution stirred at roomtenperature overnight. The ‘st J
~ L 2003 WD 00/ 37459 PCT/ US99/ 27939 _-11}91 reaction m xture was quenched by
the addition of saturated NaHCO3 ( 10 nL) and extracted with CHZC12 (4 X 50
mL.). The conbi ned organi cs pREPAMATECE BeAMMECH filtered) and
concentrated in vacuo. The crude residue was purified by 5 Preparative TLC
using a 15% ( 10% in MeOH) solution in CH2Cl z eluent to yield the
11S, 28 isomer (0.0 , 39%vyield). np= 115-117C; L . ' = 706. By
essentially thesa procedure, except using the racemte or 118, 2R i soner

from Preparative anpl e 8eone can obtain the 10 cefrespondt*fg racemate or
11R, 28 isomer preduct. EXAVPLES 7-9 By essenti al gy S _Nprocedure as
that set forth i n“EXermPheN6, the conpounds of the formila® ~~~~d i N
NH~NN/N15 RQM M wherein R_is ag defined i able 6 bel ow, were

obt ai ned. TABLE 6 R 4= MP (C) Mass Spec 7 ~ Ni O 150 LCvs: O MH =706
11R, 28 isomer 20 ~ ~ 1 L 7_003 WD 00/37459 PC7YUS99/ 27939 - 192 g O N
" NH2 123-127 L - IMpie739 0 11S, 2R isoner g o N ~ 2 Me 50- 153 LCMVS:
VH =739 OllR,ZR'sorrer\E_XAI\/PLE 10Br ~~~~0 wwi NN=H~ NN/ N
(11S, 2R | soner JHNN\A~_-N_N HOAAN NN
To a refluxing solution of the title compound from Preparative
Example 100 (0.66 g, 2.5 mmol} dissolved in anhydrous THF (15
5 ml) was adc-led_borane—THF complex (5 mL, 1M in THF, 5 mmol).
The mixture was refluxed for 12 h, then cooled to room temperature
and concentrated in vacuo. The residue was diluted with 1M HCI1
and washed with CH2Clg then the aqueous phase was basified with
50% aqueous NaOH and extracted with CHClp and dried over
10 anhydrous MgSO4 and filtered. The solution was concentrated .in
vacuo and purified by preparative plate chromatography (silica gel)
using 3% MeOH-CH2Cly saturated with aqueous ammonium
hydroxide to give the title compound as an oil (0.21 g, 35%, MH* =
244) which was purified by preparative chiral chromatography
15 (Chiralpack AD, 5 cm X 50 cm column, flow rate 80 mL/min, 5-8%
IPA-Hexane +0.2% diethylamine).

PREPARATIVE EXAMPLE 101.1

If the procedure of Preparative Example 100 were followed,

L
Cl

20 but the compound



OM M NOHS5 Asolution of the title conpound from Preparative Ex?\rl’a)blﬁﬁm

(I 1S, 2Risonmer) (0.080 g, 0.14 mmol)

t-BuNCO (0.080 nL., 5.0 eq). The resulting solution was stirred at
t enper atu%&yﬁgs?i ght and concentrated under reduced pressug®nrobhe crude

product was puri

6 JJ L 203 WO 00l 37459 -

EXAMPLE 11 Pqué /27939 .Br

N ~~~~~| ~ ~~

~

in CH2CI2 (2.0 nL) was treated

room

ied by preparative 10 TLC using a 10% ( 10% NH40H i n MeOH)
solution in CH2CI 2 as eluent to give tng title conpound (0.045g) 48%
yield). np=139142C, LCVs: WMH = 670.

193

9 ; ~ ~\ Cl_i ~ /| 2
o7 ROP R R o Ot U B el e s ety

essential ly téeSians, phet eelPeodigctt hat set forth in Exanple 10) but
substituting the 5 11R 2R-isonmer from Preparative Exanple 8. np= 157-159C,

LCVB: M= 6.70. EXAMPLES 12-14 By

set forth in 10 Exanpl e 10, exgept lt
Exanple 9 are used, the conpou ofN
N/NN ~~~ R14 Owherein R4 is
1c¢J ~ L 2003 WO 00137459 - |9

ntially the sane procedure as that
h?/iti tl e conpounds from Preparative
.efor H sr / ~~\ d i NNH-~N

Spec12~ O N136- 139LCVS: MH+= 66811S, 2R i sonmer 13~ N OL06- 110LCVB: MH = 66811
R 2R i soner ~1Wexidibsobtdned/s: H MH = 65411R/' S, 2R i soners

5

10

15

20

PREPARATIVE EXAMPLE 101.2
If the procedure of Preparative Example 101 were followed,
but the Product from Preparative Example 101.1 was to be used,
then the Product

would be obtained=.

PREPARATIVE EXAMPLE 102

Step A
Oy CF;
H,N =
> _N ~

To a cooled (0°C) solution of 1-(3-aminopropyllimidazole (10 g,
80 mmol) and triethylamine (17.1 mL, 120 mmol) dissolved in
anhydrous CHCly (50 mL) was added trifluoroacetic anhydride
(12.4 mL, 88 mmol). The mixture was warmed to and stirred at
room temperature overnight. The mixture was washed with water,

dried over anhydrous MgSO0y4, filtered and concentrated in vacuo to
give the title compound as an oil (15.7 g, 88%, MH* = 222).



EXAMPLE 15 Br ~ ~ ~~Cl NNHNN-N\/~M /S ~OM M ~~~0 5 0 Tob6alllL 200
solution of the title conpound (11-racemate) from Preparative Exanple 8
(0.072g, 0.12 mmol) and TEA (0.010 nmL, 1.1 eqg.) in CI—IZCIZI'&? %é vvas added
MeS02C (WOOX3™M$, 1.1 eq.) and the resulting solution WES'EPYP P9 at room
tenperature overnight. The 10 reacti orbam xture was quenched by the add| tion
of saturated NaHCO3 (5 nli), separatelo1 nd extracted with CHzA 2 (2 X 50

m.) . 16 J UL 2003 WO 001 37459 PCT/ US99/ 27939 - 195 The conbi ned

organi cs wePEERIB ed over Na2S04 and concentrated in uacuo. The crude
residue was puriofigd by preparative TLC using a 10% £ 10% NHQOH in MeOH)

solution in CH2CNZ a5 eluent (44 _mm, 63%yi gl d) . = 1‘1)7 110C, LCMs: MH =
649. 5 By esseptimal |y tle1 same procedure, the 1 or 15 28 isoners can

be obtai ned by usiMight+Has¥18, 2R or 11S, 28 i somef resp spectNud y, title

came procedurs & SRR T Fiomioitip Okt EcbripBERRIL of the formil o

Br ~~~~ @iss‘biveulﬂ&imydﬁoﬁls/DMFNl@‘}nE)“Was addeR sQlilsdumherein R' is as
defined in Table wer e_obt ai ned oL TABLE 8 EX. R=N\P C Mass Specl6~ O

Q 09- 1115Lovby@m§eé§5.r§&n%rlwprmés$0ﬁ disgerpign in. minergd o

PCTI US99/ 27§§§’ evo ll&ﬁm ée?ase&'rﬁéth;@‘@ﬁ&@ﬁcll &8, h%nﬁ)%zﬁauaeaer VH =657 18
L N~ 139- 642 | 2R i somers EXAMPLE 19 Br ~ ~ | \

a i N |\| H pndnNbhg mpqture.wa@sggrqq ab70°C for 40 min. The resulting

mixture was cooled to room temperature, concentrated in vacuo,
diluted with CH3Clo and washed with water. The solution was dried

10 over anhydrous MgSOyg, filtered and concentrated in vacuo to give
an oil (0.28 g) Purification by preparative plate chromatography
(silica gel) usmg-Z% MeOH-98% CHs2Cls saturated with aqueous
ammonium hydroxide gave the title compound as a yellow oil (78
mg, 30%, MH* = 236).

15
Step C
OY CF3
» H
—/ _ ==
MC/N\/\/N\’N Me N\/\/N\;N

A mixture of the title compound from Step B (74 mg, 0.3

mmol) and 20% KOH in HoO (0.6 mL) was stirred at room

20 temperature for 15 min. The resulting mixture was concentrated in
vacuo and purified by flash column chromatography (silica gel}
using 10% MeOH-30% CH2Clp saturated with agqueous ammonium
hydroxide to gave the title compound as an oil (65 mg, 100%, MH* =
140).

25



H S By essentially the sane procedure as that set forth in Exanple 11,E JuL 2003

except using the title conpound from Preparative Exanple 7.3, the title
conmpound was obtained. np= 133-138C, LCM5: WH = 682. 10 EXAMPLE 20 Br ~ 1 |
\' d ~u Wodo@res9.,, OHOOBr ~~~~Cl -N1 -) HN PEFAUSHMPI® ~ NO, O
O 1 6 JUL 2003 WD 001 37459 PCT/ US99127939 - 197 The title conpound from
Preparative Exanple 4 (0.211 g, 1.511 .) found in Table 1 was added to a
solution of acid from Preparative Exanple 51 (0.487 g, 0.90 nmol), DEC
(0.201 g, 1.2 eq.)) HOBT %@E&MW(O 60 mL, 6.0 eqg.) in
DMF 5 (6.0 nL). The resul t4 d at roomtenperature 3
days. The crudeowl?r uct was precipitated fromthe ggaction mxture by the

addition of watef and filtered—The residue yas pug‘ifi_ed py flash

chr omat ographyﬂug\i/ngi%ﬁ%di ent of 0.5%to 3% byHU. $9 pevr gnents (10% NHAOH
in MOH) solutionin 2 as eluent to 10 give the title conpound (0.411

g, 67%yield). = H@; 7%?‘” E/g = EXAMR s cmarmamil, NN H M M
H~~,~ ~~NN NE%HRI ~ %15 r?lce?(ﬁg‘econpoutlr_fgs%\il/agﬁépg é‘(re%%ra‘tt)l%essenti ally

t he sane pradchduitkEe genpbirands dtonh dreparativexExgmingld 102 Steps BuBGst it uti ng the
title cenpqund f.r Pr.eparativ | e, 1.1 ! 5 .150 154C, IWH = 682.
16 SuL SybaishE P EBa R e A Betndriof & ie ) g was

obtained as an oil (893 mg, 43%, MH* = 154). i

PREPARATIVE EXAMPLE 104

» N =\
~N - /= H~
HONAC-N N MN—NGN
’ Pr=propyl
10 Following a similar procedure as that used for the preparation

of the title compounds from Preparative Example 102 Steps B-C,
but using propyl iodide instead of methyl iodide, the propyl amine
was obtained as an oil (649 mg, 29%, MH* = 168).

15 PREPARATIVE EXAMPLE 105

Alternative Procedure to Preparative Example 74

DA <

N = 5N
H™ \/\/N\?N \/\/N\’/N

Following a similar procedure as that used for the preparation
of the title compounds from Preparative Example 102 Steps B-C,
20 but using benzyl bromide instead of methyl iodide), the benzyl
amine was obtained as an oil (1.64 g, 56%, MH+ = 216).



NHHNIII'"/1I NN O~N OH PCT/US99/ 27939 The title conpound was prepared
by essentially the same procedure as that set forth in Exanple 110 b 2003
substituting for the 5 title conpound from Preparative Exanple 102 Step C
the ami ne W ®33#8d by t he met hod described in Preparatl\?g WP 11 Steps
A-C only substituting dichloroethane for nethyl iodide in Preparative
Exanple 11 Step A. np= | 56-158C, MH121680. 10 St= ep A EXAMPLE 24 Br ~ ~ ~
\' i NNHHNNiIi~I ~NHONONH The title conpound from Preparative

Exanple 12 (0.23 g, 0.49 mpREPARACHZE BXARMPY.pdsand TFA (3.0 nL) was
stirred at room 15 tenperature 2 hours and concentrated in uacuo. The

resi due was dimeole in CHCl z ( rrL) and treafted W t (0.45 nmL, 20
eq.) and chl oer 1 6 J BEJ L WO 00/ 37459NPCT/ usS 939 - 199 Br -~
~ ~ N ™' NQ) (0.49058_ 0 33 . y—aash red/at roomtenperature
48 hours The reac xt ur e was_dinymwed with t’ e N%F@QS (5.0 n),

water (15 m), and g act ed vmth CH2Cl'z (2 X 50Hmp) . e “conbi ned 5

organi cs were dri e@ over NazS04 and concentrated under reduced pressure.

Nhao §n Moy - <ol ERRUB At Bt cornBB finfl AR SPRERIY. Wkaiigg 740 )0 (107
157C(dec. ); HABHME. 6NHmmslothergtiscepRimd from Erepa@iatxmermample 42" NN O

MI )~O| S%HZE#‘ZS g(g 3 é/g;t térlglg% %‘gbl\?\n tﬁ%ggs %&gbghexyé&gocyanat e enldo
stirred at r6&hGlebitml) was stiredia¢ rhour teriprraterectarats hirst ure was 15
e 5 softitbroasBraiTd v aafd e dETROOIREE plibBsg. 7506
yield). np= Weé-sthivéd fohBMBadditionaB22 hrs.l Aquéoths N&OB (1N) was
added dropwise to neutralize the reaction mixture and the resulting
10  mixture was extracted with CHoClp. The organic phase was dried
over anhydrous MgSOy, filtered and concentrated in vacuo to give a
residue which was purified by flash column chromatography (silica
gel) using 1% MeOH-99% CHyCly saturated with aqueous
ammonium hydroxide to give the title compound as an oil (520 mg,
15 26%, MH* = 328).

PREPARATIVE EXAMPLE 107

Me. 0 ° F
Mol 1 /@ ’ r©/
Me n —
E ] * ENJ 4y —~N
/K \/\/N\’/
Using the procedure described for Preparative Example 106,

20 but using the title compound from Preparative Example 76, the title
compound was prepared: 0.16 g, 10%, MH*+ = 346).



WO 001 37459 - 200 EXAWPLE 25 Br ~ ~~\ ¢l NNHHNN ~~~~~ I~ O ~|NBQR;%D§)
NH2 H PCT/ US99127939 The title conpound from Exanple 24 (0.045 g, O.

nmol ) was stirred in concentrated NH40H (3.0 nL) and MeOH (3.0 nL) 5

over ni ght woldgr4s€sul ting solution was concentrated i n vacwos®nrhd he residue
purified by flash chromat ography using a 15% MeOH in CHZCl z sol ution as
eluent to give the title conpound (0.022 g, 58%yvyield). np= 164-169C;

FABMS: MH = 697. 10 EXAMPLE 26 Br ~ 422y C1 1 / NHNCH3 HI NN1,', ' ~
NOON 16 JU ~~A~ WO 00/ 37459 - 20I Step A PCT/US99/27939 soc ~ oc N

NCHS HI _ NNN ~~~~~ 0 NE ¥9e 2.99 g ( 15.09 mol) of
t he 3-nethyl hi stam ne hydrochl or|d U 100 n1_ of | ene chloride
followed by 3.21 g 5 (31.70 c?;‘-t hyl afi Flunder nitrogen"
for 30 min tham add, ¢ | ru | ONS; 3 g D )Fof anhydri de
from Preparatifve Ex 44 and st i‘ﬁ un |tr"bge mn. Add 4.14 g
( 16.60 mol )[ of be zyI chcn-m‘-t?r nd stir %lht Dilute with 100
nmL of net hyl ere™% and wash eo Dry the
organi c | ayer B W éﬁd concertt r@tnggﬁl’ ¢uo. rFIQas\/ilTngé{)ogr aph on

O o oo O 0 A R i SULTE N 8 Vo (1

(below), but using the title compound from Preparative Example 107
5 (146 mg, 0.55 mmol), and the 8-Cl-tricyclic chloride (see Preparative
Example 7 in WO 95/10516)

/\ Cl

N
Cl

(159 mg, 0.46 mmol), the title compounds were prepared and
separated by preparative plate chromatography (silica gel) using 2%

10 MeOH-CHyCly saturated with aqueous ammonium hydroxide:
diastereomer A (45, 17.1%, MH* = 573); diastereomer B (43 mg,
16.3%, MH* = 573).

PREPARATIVE EXAMPLE 109

Br(\Q:y B,{m Br@

Me N]’/ V\/ ENJ
Me N N = ‘ 1

To a solution of the title compound from Example 113 (below)
(4.90, 6.7 mmol) dissolved in anhydrous CH2Cly (25 ml) was added
TFA (15 mL). The solution was stirred at room temperature under
Ng for 2 hrs, then concentrated in vacuo, diluted with CHoCls,
20 washed with a saturated aqueous solution of NaHCOg3 and dried
over anhydrous MgSO4. The mixture was filtered, concentrated in
vacuo and purified by flash column chromatography (silica gel)



15 Step BHI NCH3 HI NN"','"/~~N OON 'O Dissolve 4.9 g of the pfadugt)g
fromStep Ain 30 nL of nethyl ene chloride and add 13 nlL of trifluoroacetic
acid. Stir overnight under nitrogen then concentrate in vacuo. The residue
20 was trwowesmassd with ether then dried in vacuo gi vi ngPGTASIRBMUCt as a
clear oil. 1 o JL~L ?~~~ WD 00137459 - 202 St-e~ CBr ~~~~C ~NHN
CH3 HI NN,"",/I~-N~O O N 'O PCT/USB$4 27939 Di ssolve 10.01 g ( 11.04

mmol ) of the product of Step B in 50 nL of DWMF~containing 5.6 g (55.19

mol ) of trigking 9% Meo 0 t et de Br ~ ~ ~
G NC1L (42. O)MQn 70 M%QQD/RF@%?&WS?F{#%‘S%@@H (?Lrl%glgn overm ght

Concentrate hy\dimmdmmjgwa rtdhechlts}s obmpoting ases miseurternfsliasteresfmenst hy | ene
| ution nic 10 | ayer over

chl ori de. ous
MyS04 and cofﬁih% v%) abaé:‘ er@ﬂ?‘&ﬁ%f"@%’iﬁ%ﬂ?ﬁ 6%& due on 640 g of
silica gel uptepar Sﬁ% Ghﬁﬁlahtdﬁhé&i@raph %:h&hhm&ﬁlA[DOSQHVK 8thempr oduct as a

tan sol | 111.8-114. 7 AB L 2003 WO
001 37459 %““EX;&‘W 3@@%% %ﬁ do MFQ)H 9 £°/° NCFPNaEIIBC)ﬁol NHON
PCT! US99127§139 163g of vee 418121 dﬁ&stgrmr)A @hdth97?&(t%@:t11(ﬁ 2Rxanpl e 26,
Step 5C in6 nL o %etlcamdg of a 5. 3% solution of HBr in

diastereomer

Physical chemical data 11S,2R diastereomer A: mp = 109.3°C;
MH* = 633; [0]*,= -66.2° (3.93 mg/2 mL MeOH).
10 Physical chemical data 11R.2R diastereomer B: mp = 64.5°C;

MH* = 633; [d)*,;= -41.8° (4.69 mg/2 mL MeOH).

PREPARATIVE EXAMPLE 110

Alternative procedure to Preparative Example 109

Br@d fu{;@m
E ), —0. 0 Q

N“ %7 N = N 4-N =\
’/ \/\,N\,N H l‘; MNNN Il' NN N

15
A mixture of the title compound from Preparative Example

106 (510 mg, 1.6 mmol), the tricyclic chloride (Compound No. 42.0)
(534 mg, 1.6 munol}, triethylamine (1.1 mL, 7.8 mmol) and CH2Cly
(10 mL) was stirred at room temperature overnight. The reaction
20 mixture was concentrated in vacuo and purified by flash column
chromatography (silica gel) using 2% MeOH-98% CH3Cl2 sa}turated
with aqueous ammonium hydroxide to give the title compound as a
light yellow solid (420 mg, 42%, MH* = 633). The diastereomers
were separated by preparative chiral chromatography (Chiralpack
25 AD, 5 cm X 50 cm column, flow rate 80 mL/min., 99.8% MeOH
+0.2% diethylamine) to give 182 mg of diastereomer A and 126 mg

of diastereomer B.



acetic. After 3 hr the reaction was conplete by silica gel tlc (95% dHEQUR2003
(NHQOH) - 5% nethanol). Add 25 nlL of diethyl ether and filter the resulting
precipitate under nitrogen giving 5.8 g of a tan solid. ChrQmtograph on a
Chiral pac%v /37439 CM X 50 cmcolum 10 (Chiral Technol ogpepnusdsahsng 25%

2- propanol /- Bxane + 0. 2% di ethylam ne, and a flow rate of 80 m_/mn to

give the two di astereoners. D astereoner A I\/p = 122.2-130.2C, MH = 543
(FAB). Diastereoner B: M = 122 1-13028C, MH = 543 (FAB). 15 St. ep B Br ~

~~\VCIL\NHNCH3 HI F NN |f|~N\ OONNHDssoIveOO?g(0129
mol ) of Di astereoner A of Hy| ene chloride foll owed by
0.021 g (0.155 mml) of 4 20 flug phen hsocyanat nd stir over night
under nitrogen. Dilute 1 6 /l| : g WO @@@ F1US99/ 27939 - 204
with 20 nmL of methyle | or it sh with NaHCO3 sol ution, dry
the organic |ajer ove 04 and 'goncent e ‘under vacuo r omat ogr aph t he
resi due by prep ratl e S|I|T,'a"ge LCru 95%%1 H - 5%

8ol i d. /B ast er eomer

met hanol to diye, 0. 8179 g BT Nd ct

A M = |43.1- 4 2c\’nw—&,é%o (ﬁA@ m | alt ﬁ@nﬂzr’ésp&‘{ 0.07 g
(0.129 mml) o i astereoner B from St ep A W|th 4-fl uor ophenyl i socyanate to
obtain 0.018 g ofA trietubde af tlee ditlewonipqurodl frotn Bseparaltive Examhpld. 10

Di ast er eoner 40. 1- 149 0 MPLE 28 Br ~ ~ ~ ~
a N 1 N e (R gy mnef eﬁ%%@ncxe%ckhm?@sa FIEPPRRg the
procedur & of EXxapp 2 i2 WOBBAT05 6)AT.536 £05.929nid), namizdt hiylainibe dg1ler eoner A
from Exanpl e 27 W, t t..hu i SOC e to obtain 0.065 g of the
Di ast er eoner Bg%ﬂ‘@?ﬁ%\@g (JV:I\H?(?% %@ rpﬁ ¥’r‘ief{5 4T 5c Vo = 642
(FAB) . Fol | ophiyerhhigedbp4s 1or ?ﬁ@%‘ﬁ&wrbﬁhxﬁﬁ‘bﬂﬁa@c@ﬁééﬁ%ﬁrmB from Exanpl e

27, Step A) obtain 0.052 of the Diastereomer B 20 product as a white
solid. My = chg}.olachgug@e oo flashgeplumpmglhromatography (silica gel)

using 2% MeOH-98% CH2Cly saturated with aqueous ammonium
10 hydroxide to give the title compound as a light yellow solid (1.56 g,

49%, MH* = 555 ). The diastereomers were separated by

preparative chiral chromatography (Chiralpack AD, 5 cm X 50 cm

column, flow rate 80 mL/min., 30% IPA +70% Hexane +0.2%

diethylamine) to give 0.72 g of the 11S,2R diastereomer A and 0.57
15 gofthe 11R,2R diastereomer B.

PREPARATIVE EXAMPLE 111.1
Follow the procedure of Preparative Example 111, but use the
10-Cl-tricycle chloride

20 ClcCl
to obtain



16 JU 200 WO 001 37459 - 205 EXAMPLE 29 Br / ~ ~\ O N H N cH3 H 1 SNUEZ
N',1 /11 NOONHOGC~- N3 H PCT/US99/ 27939 Fol | ow ng the procedure of
Exanple 27, react 0.10 g (0.184 muol ) of D astereoner le 27,
Step A, WPRYP¥Y 5 propylisocyanate to obtain 0.041 g M{{‘g@@%ﬂ)er eoner A
product as a white solid. Mp = 128.1-133.3C, MH = 628 (FAB). Follow ng the
above procedure, but using Diastereoh®d-B from Exanple 27, Step A obtain
0.040 g of the Diastereoner B product as a white solid. M = 128.1-133.40C
MH = 628 (FAB). 10 EXAWPLE_3 ~~\Vd NHNCH3 HI NCHg N'I/", ~~
NOONHC 3 Dissolve 0. 14 ) mol ) of Diastereoner A of Exanple
27, Step A, in 2 nmL of nethyl 2x i

mml ) of triethyl amine and b. 24 (0.0 pl ) of a 1.0M sol ution of

i sopropyl chloroformate in. t b apd r overni ght under nitrogen.
Dilute with 20 nL of methyl eng_chlori e and wash with aqueous NaHCO3
solution, dry the organic |ayer Novér MySO2dadd e¥ncentrate under vacuo.
Chr omat ogr aph the resi due by i; 6 U L 2003 WO 001 37459 - 206

PCTNS99| 27939 preparative silica gel TLC using 95% CH2Cl 2 (NH40H) - 5%
met hanol to give 0.044 g of the Diastereomer A product as a white solid.

Fol | ow ng the above proced TIVE BSaR rneoner B from Exanpl e 27)
Step A, obtain 0.038 g of PREE S Ig@e@ Eil%oduct as a white solid.
Di ast er eomer A: G 120.5-125.5C, M = 629 (FAR). D ereomer B: M =
| 20. 3-126.1 C, = 629 (FAB). 10 EXANPLE}rl qr ~ ~ i NH

¢ (@ : o
wig—N.
Njycozn + X /=(Me —_— [NJ I/\( \/\/N\,/N
. OJ\ o - H™ v\/N < N OJ\O O
5 To the carboxylic acid from Preparative Example 43 (2 g, 6

mmol) were added HOBT (0.82 g, 6.1 mmol), DEC (1.2 g, 6.0 mmol),
the title compound from Preparative Example 85 {1.39 g, 6.1 mmol,
isolated by preparative chiral chromatography (Chiralpack AD, 5 cm
X 50 cm column, flow rate 80 mL/min., 8% IPA +92% Hexane

10  +0.2% diethylamine), NMM (1.7 mL, 15.5 mmol) and anhydrous
DMF (60 mL). The mixture was stirred at room temperature under
Ng overnight. The mixture was concentrated in vacuo, diluted with
CHj3Clg and washed with NaOH (aq). The organic phase was dried
over anhydrous NagSQy, filtered and concentrated in vacuo. The

15 residue was purified by flash column chromatography (silica gel)

using 2-15% MeOH-CH2Cly saturated with aqueous ammonium

hydroxide to give the title compound (1.8 g, 55%, MH* = 542).



CH3 HI N,.~~i~~N ~ NI ~N~O ON O Follow ng the procedure of Exanplbe)B003
react 0.07 g (0. 128 nmml) of D astereoner A from Exanple 27, Step A, wth
0.021 g (0.142 mmol) of 4-norpholinecarbonyl chloride and 0.035 g (0.256 15
mol ) triw éyshasi ne to obtain 0.024 g of the Di astereomarusprrerduct as a
white solid. Follow ng the above procedure) but using D astereonmer B from
Exanpl e 27, Step A, obtain 0.019 g o{ éhe Di astereoner B product as a white
solid. 20 Di astereoner A: M = 137.9- ?[ 8.9C, MH = 656 (FAB). Di astereoner

B: Mp = 136.4-138.6C, M 7n03 WO 001 37459 - 207

EXAMPLE 32 Br ~ ~ ~ ~ Cl \N - ~OONHC3

PCT/ US99/ 27939 Di ssolve 0.07 g (0. 129 astereorrer A of Exanple
27, Step A, in 0.5 nL of nethylene chIo 0.033 g 5 (0.152
mml) di -tert-butyl di carbonate and stir o 3 un nitrogen. Dilute
with 20 nL of nethyl ene chloride and wash W|t aque HCO03 sol ution) dry

t he organi cg.aye
resi due by prdpan
met hanol 10 to &N ve¢
Fol | owi ng t he above&
Step A obtain 0.026 g

1504 and concentrate der acuo. Chronmatograph the

ica gel TLC usi ng W - 5%
of the Di astereongr pr duc \=3s a white solid.
, but using Di aster%oner B from Exanpl e 27)

Di ast ereoner A zZy Ay . 1- 128. 4C M—I' = aB)/. | ast er eoner B: M =
134.9-137. 5(71%;1 (§ 3 ¥PR Ix%r) il 0 459 -208 EXAMPLE
33 Br ~ ~ ~ CHNCHsHy N|'~~~~I~E:’j|t 020 N HgC

b SR

o) \=N
Using the procedure described for Preparative Example 109,
but using the title compound from Example 126 below, the title
5 compounds were prepared and separated: 11S,2R(-)- diastereomer
A: 25.4% yield, MH* = 619; [a]*,= -46.7° (1.86 mg/2 mL MeOH);
11R,2R(-)- diastereomer B: 21.1% yield, MH* = 619; [o]*,= -23.0°
(2.6 mg/2 mL MeOH).

10 PREPARATIVE EXAMPLE 114
7 \ Cl
S, Y
) e
o NN =
e D e
EN]'MK\ N\/\/l\';—/:,/(N 7 cl
041\ o <N
-+~ &y (O
Me
111 Z N\/\/Nr::;

To a solution of the title compound from Preparative Example
112 (1.8, 3.33 mmol) dissolved in anhydrous CHsCly (5 ml) was
added TFA (5 mlL}. The solution was stirred at room temperature



U VR R YR TR

PCT/ US99/ 27939 Fol | owi ng the procedure of Exanple 30, react 0.05 g (0.092
nmol ) of Diastereoner A from Exanple 27, Step A, with 1. Ig (0.10 5 muol)

of net hanesul fonyl chloride and 0.019 g (0. 183 mmol) triethylamne in 1.5
L of netwyPeddSSchl ori de to obtain 0.011 g of the Di asté:rTélbgr“’r%?”ﬁ product as
a white solid. Follow ng the above procedure, but using D astereoner B from
Exampl e 27) Step A) obtain 0.032 g ofgthe D astereoner B 10 product as a
white solid. Diastereoner A. M = 138.1-144.6C, WMWH = 621 (FAB)

Di ast ereone e}ﬁ?g 4 Ve [ ~~~\C
i NHNH:; hnﬁermmﬁu it Sofentibibd ik o bt %%%ﬁl\%&%%ﬁ mol ) of

Di astereorre(l(Arrdf} Eadhis wa? Addstehes8- Glftrltyﬂlmd:hlohd%&mﬂlg owéd by 0.023 g

(0.167 nmol )_4f |\uar phe C_ACi ) ult)> DEC, 0.0225 g (0. 167
16 S U ool hs kR (o8nd Fosdulvsft diee radir and o 0%s ni
(0.167 mmol );eﬂ!lpﬁﬁthyd: o 8 0. | Tiee @88ctsdn mmemﬁnéonn@dxefatedm ogen.
Concentrate in va and dgﬁ%}é:ve th r.esidue in net hyl ene

chlorid V\Hgﬁu% Fl)W’lﬂﬁé %‘F@Eﬁﬁ?é qqé’)‘?&l over MyS04 and

concent r at esbﬁﬁ@?%aﬁdﬂ@éﬁd%&i@&&%ﬁ{%r@ﬂs%ﬂ%S@@ Afgdr using 93% CHZCl z
(NHQOH) - 7% nethanol to give 0.060 g of the D astereoner A product as a

whi te sol i dfiltFalipnwindgcarinenttadion pr veeddiby résidue wasgpbiified byeoner B from

Exanpl e 27) bt,al 1 . d e white solid.
D st er eompfiit pfmR ol by | L IR u B I Tl B 17 R
144. 9- 148. YC)HjKZHIz sattﬁf‘ﬂeq FAB) aqEXaNPlaBEuBbNnBrm-hydroxide®b givd theH N CH3 H N
U ~~ N1 N 15 Fol l owi ng the procedure of Exanple 34, use

4- ffuorb‘bheﬁ‘ﬂeéi%ill’%m&‘éff §L 1 2Redi@strreamer do loPemEo2 e YaME* EX&bt ai n t he

Di astereone m@émﬁla@&@omtﬁ 508 ity 989, vl 8gdft0. 1C, MH = 679
(FAB). 20 Followng the above procedure obtain the D astereoner B pr oduct

as a white solid. Mp = 132.5-139.7C) MH = 679 {FAB). 16J~1 lrw3 W
001 37459 " PREPARATIVE EXAMPLE 115
o O (o] (0]
o XY
~) ¢
N —> N «
+ H—N lf\N [ ] -
7, —
o e TN A

15 To the title compound from Preparative Example 43 (2.64 g,
8.0 mmol) were added HOBT (1.26 g, 9.3 mmol), DEC (1.79 g, 9.3
mmol), the title combound from Preparative Example 78 (1.44 g, 6.7
mmol), NMM (1.5 ml., 13.6 mmol) and anhydrous DMF (10 mL).
The mixture was stirred at room temperature under Ng overnight.

20 The mixture was concentrated in vacuo, diluted with CH2Clp and
washed with NaOH (aq). The organic phase was dried over -
anhydrous NagSOQ0y4, filtered and concentrated in vacuo. The residue
was purified by flash column chromatography (silica gel) using 1%

MeOH-CHaCly saturated with aqueous ammonium hydroxide to give

25 the title compound (0.94 g, 27%, MH* = 529).



PCT/ US99/ 27939 - 210 EXAMPLE 36 Br ~ ~~\ Cd "NHNCHg HI ON/ N
l,,,,~~N 1 N/ pp NFollowng the procedure of Exanple 34, use 16 JUL 2003
4-pyridyl acetic acid N-oxide instead of 4-fluorobenzoic acid to obtain the
5 Di ast erwomes7ede product as a white solid, and the D asR@e9HeE3®B product
as a white solid. Diastereoner A: M = 168.5-172.4C, WH = 678 (FAB). .

D astereoner B: M = 168.9-172.3C, Mo 678 (FAB). 10 EXAMPLE 37 Br /| ~ ~
\'d NHNi HH OHNONN ~~~~ N ~N 00 Foll ow ng the procedure of

Exanpl e 34, use N-t-but oxyﬁ %éé% @E‘ I gi c acid instead of
4-fl uorobenzoic acid to ob 19 R Pté‘aﬁ product as a white solid)

and the 15 Di aster ,OB product as a white solid. Diastereomer A: M =
135.1-142. 1C, = 768 (FAB). . DiastereomerHB: M = %41. 7143.2C, WH =

768 (FAB). 16 J U Ly2003 /37459 - 211} EXAMP 8 Br ~~~~0d i N
HNCH3 HN HN [V ~~F}N Ne) CT/USQ.Q.].?JQEQ]Dis //0.23 g (0.31 nmml)
of the Di astereoner ‘pdyct of Exanple 37 “j-g of nmetyl ene chloride
and 3 nL of 5 trm et W@Hd stir und Wﬂﬁr 3.5 hr.
Concentrat e unde oand di s¥0lve the resifue in 20M nethyl ene

chloride and wash with 1.0 N aqueous NaOH. Concentrate the organic |ayer in
uacuo and chrorrat%r%%c?mof-’@&' fgoe Prpppratipeey Bxample il L pdA- g TLC using 80%

CHZCl 2 (NP Ot A 54 BAROHrS G BEYEID (S ) sl scdchilg (st or eorrer A

product as a white solid. Follow ng the above procedure, but using the
Di ast er ednerteBaparetiuetfon #8EanpTefl3aroasttip AcidoBt milh waseaddleslsamd eoner B

product as ath\@qliets&tfr?é riIgXture was stirred for an additional 1.5 hrs.

Aqueous NaOH (IN) was added dropwise to neutralize the reaction
mixture and the resulting mixture was extracted with CH2Clz. The
organic phase was dried over anhydrous MgSQy4, filtered and

10 concentrated in vacuo to give a residue which was purified by flash
column chromatography (silica gel) using 5-15% MeOH-CH2Cla,
saturated with aqueous ammonium hydroxide to give the title
compound as an oil {346 mg, 76%, MH* = 329).

15 PREPARATIVE EXAMPLE 117

H

\ =N 4N ~—

EN ,/@ g 1 N—NGN

N] —_— o
I/f/’N K\N +

Lo S\ N Br/ c

Using the procedure described for Preparative Example 110,
but using the title compound from Preparative Example 116 (343
mg, 1 mmol) and the tricyclic chloride (Compound No. 42.0) (718



Di astereomer A: Mp = 136.1-139.5C, WH = 668 (FAB). 15 Di astereoner 1Bf JVHI(0]
= 6668 (FAB). ). EXAMPLE 39 Br ~~~~d "NHNI H OHNHIN ~NN ~~~"i
N~NOO UL 2003 WD 00/ 37459 PCT/ US99/ 27939 - ' ve 0.073 ¢
(0.11 m‘ro‘iv?%(())/fuéhe Di ast ereoner A product from Exanpl e%%n%ﬁ%%n’i nmet hyl ene
chl oride containing 0.013 g (0.121 mégl ) of trinethylsilyl isocyanate and
stir under nitrogen overnight. Dl € i th 5 ni net hyl ene chl ori de and wash
with 10 5 nL sat aqueous NaHCO3. Drg the organic | ayer over MgS04 and
concent r at e™én 2u%’é%‘§).' thg tilreggpapnds were pserrred@ng sepprtad:ve silica gel
TLC using 9 ngfl).-glsor{%‘) +{ 0cg)h Vv AB32 g of the

Di astereorne(ri’?/%ggjrggi utt:c'gllgas aAv'\/nll te g?lbz@q@éll I o?mglr]i’g?% 'eé%gbove procedure, but
usi ng t he DimsterceurceB:B 20N 8d%ctMHf =ER34pl e 38, obtain the Di astereoner
B product as a white solid. D astereonmer A M = 148.2-151.3C) MH = 711
(FAB). Diastereoner B: M = 148.1-150.4C, wH = 711 (FAB). ). 15 EXAMPLE 40
Br / ~5~d ~N~Hi |IMN\PRECARATIWINEXAMPLN Ng1 ~ 3 it ~> H3C-0~0 C N

Di ssol ve the carboxylic acid from Preparative Exanple 51 (0.32 g, 0.596

mol ), the produck from Preparat| Exanpl e 13,(@ 108 . 775 mol ), DEC
(0.149 g, o.hgdﬁmU, HOBT (om@;, 20 0. 275 Mol ) 13 L of

N- et hyl nor phol pNe in 5 nlL of and _st++r—eve ght .| Concentrate in vacuo
and di ssol ve thE Egsi duetin gO Nai of hyl enetc with satd.

E Lprinde
NaHCOa sol uti on) NdrGP28ver MyS04 an ~ash chr orrﬁ'; od ap\h/\eﬂN ica gel using
97% CH2C1 2 (N o - 3% nethanol to give 0.2 goo ot®e product as a 25 white
solid. Separate tHe diastereoners by preparative_ghiral 1 6 JUL 2Q03 WO
001 37459 PCT/ US99/{27939 - 213 chr omat ogr aphy (ﬁﬁal pack AD, 5 cmx 50 cm
colum, flow rate 100 ni/mn., 15% 2-propanol / hexane + 0.2% di et hyl am ne).
Di ast ereonmer A: Tvpthe &cbe8¢lic Mid froFhrepbrB)ve Exasipdsy ¢81(B12642, Mp = 64- 580)

M= 657 (54Bhmon weleMddedtoBk (3.92 g, 59 Bmal) BECE.A5 5 20

mmol), the title compound from Preparative Example 74 (4.73 g, 22

10 mmol}, NMM (4.84 mL, 44 mmol} and anhydrous DMF (35 mL). The
mixture was stirred at room temperature under Ng overnight. The
mixture was concentrated in vacuo, diluted with CHoClp and
washed with NaOH (aq). The organic phase was dried over
anhydrous NasSOQy, filtered and concentrated in vacuo. The residue

15 was purified by flash column chromatography (silica gel) using 1%
MeOH-CHg2Clp saturated with aqueous ammonium hydroxide to give

the title compound (1.71 g, 15%, MH* = 528).

PREPARATIVE EXAMPLE 119

>rEf'] p >°Y |
oA

) !r N\/\/E//\N N —

o
)
N 'Il\-r NN LN
o o OJ\O o 101‘1

w T +

The title compound from Preparative Example 118 (1.4 g, 2.7
mmol) and paraformaldehyde (solid, 2.8 g) were heated at 130°C in



HCHg N NN Hsc ON O-O H3C Fol | owi ng the procedure of Exanple 40, upq }bh‘?{]ﬂj
product from 10 Preparative Exanple 14 instead of Preparative Exanple 13 to
obtain_ the product as a white solid. Mp = 116-123C) MH = 671 (FAB).

EXAMPLE 4¥oBgn7ad9 ~ ~ ~ A ~N HN H3C "CH3 I YH CH3 N, 'RCT/us9920Y H C~ O-O
O 3 N H3C 15 Following the procedure of Exanple 40, use the product from
Preparative Exanple 15 instead of Pr e84 ative Exanple 13 to obtain the
product as a white solid. Diastereoner A: Mp = 115-120C, MH = 671 (FAB).

0,350 e sorl G dPup B 1 Mk b e 108 cily 409° Y0 00107450
3 O H3C ' OfiltefedN PhE/IIEUCIIARL &aE@bh@mmtémm paagehH pusifieExanpl e 40,

use the produ fh?esfro Preparative Exang?lf nst ead of Preparatlve Exarrp[e
13 to obt ai WYtifShpFRamet chromatggrahy dsifiga gep usingd? Me@Hvy = 685 (FAB).

EXAMPLE 44 @H{Clg satirdebd Nnﬁl Hqﬂe&;&'aﬂ%ﬁom%h%r%gﬂde fo é‘,w@t}'x\é H3C~ 0-0 10

Fol I owi ng the procedure of Exanple 40, use the product from Preparative
Exanpl e 37 ittt cadpoind (@89 @it59%6, M&a‘nplt‘éi&S to obtain the product as a
white solid. M = 101-103C, MH = 733 (FAB). 1 6 JUL ?QQ03 WD 00/ 37459
PCT/ US99/ 27939 - 215 EXAMPLES 45-59

PREPARATIVE EXAMPLE 120

XEY;) - EEJ '/© =

"«r AN { H AN

o OH

The title compound from Preparative Example 119 (0.88 g,
10 1.6 mmol), anhydrous CHyClp (10 mL) and trifluoroacetic acid (10

ml) were stirred at room temperature for 1.5 hrs. Aqueous NaOH
(1N} was added dropwise to neutralize the reaction mixture followed
by concentration in vacuo and purification by flash column
chromatography (silica gel) using 5-12% MeOH-CH2Cly saturated

15 with agqueous ammonium hydroxide to give the title compound as
an oil (503 mg, 88%, MH* = 358).



roll owi ng the procedure of Exanple 40, use the am nes from Preparatiye ji| 2003
Exanpl es 18-26 instead of Preparative Exanple 13 to obtain the corrpounds Br
H3C O wherein RZ' -is deflned in Table 9. 5 O O TABLE 9 Cl1 Ex.

Product MEPEU3#9MVass Ex. R2' = Point Spec (anine) (O M—FFCTA,‘BS”@”I‘" 128 133
719 Hi ,N N N Isoner A 46 18/ | 129-132 719 Hi /N N N Isoner B 16
J UL 2003 WO 00137459 - 216 PCT/U$83/27939 47 19 / 106-112 733 CH3 ~N-~

/ N lsomer A 48 19 / 105-111 733 CH3 /N~~ / N Isonmer B 49 20 CHs cHs

115-117 713 ~H3 CHs a / N~~PREFRETIVE EX50MROEQHs) CHs 108-110 713 | Hs CHs
/N~~ N Isomer B 51 21 CHs 86-89 699 CHs CHs /N~~ NlIsomer A 16 J UL

2003 WO 001 37459 - 217 PCT/ US99/27939 52 cB6 699 CH3 CH3
\N .::
k 3
r:-\ > 1:1 "4f =\
[ ju/\.\/ \/\/N g O \/\/N\ﬁ\l
on + OH
4 \ Cl
>N
@) A
i/
o /”— \/\/N N

- OH
The title compound from Preparative Example 120 (498 mg,
1.4 mmol) was dissolved in anhydrous CH2Cly (10 mL). To this was
5 added the 8-Cl-tricyclic chloride (370 mg, 1.4 mmol} and

triethylamine (0.6 mL) and allowed to stir at room temperature for
24 h. The reaction mixture was concentrated in vacuo and diluted
with CHoClg, purified by flash column chromatography (silica gel)
using 3% MeOH-CHyCly saturated with aqueous ammonium

10 hydroxide to give the title compounds as a mixture of diastereomers
(38% yield) which were separated by preparative chiral
chromatography (Chiralpack AD, 5 cm X 50 cm column, flow rate
80 mL/min, 30% IPA-Hexane +0.2% diethylamine). (diastereomer A:
178 mg, MH* = 585; and diastereomer B: 130 mg, MH* = 585).

15

PREPARATIVE EXAMPLE 122




i /N~~ "' "(11 Nlsomer B 53 22 ~H3 106-111 685 CH3 Hi /N-~ 11 N | sofaijl A3
54 22 ~H3 110-114 685/ _CH3 H/N ~ /N N Isomer B 55 23 98-11 1 739 CH3

IN NN Isoner A56 23 99-111 739 CH3 /N~~ """ '(~~ 1 Nlsomer B 1 6 JUL

703 WO 00/‘?2’@?@74— 218 PCT/ US99127939 57 24 136- 144 725 yctuéesh¥zs N 58 25
101-103 69 PN~ / N 59 26 128-133 683 H | /N~~ N EXAWPLE 60 0.~ 1 T
y-=WNH., ON~OH5 10i H3 NN N St-e~A Dissol ve the product of

Exanpl e 47 (0.148 g) 0.202 nmol) in 0.1 nL of methyl ene chloride and add

0.45 nL of trifluoroacetic acid and stir under nitrogen for 2 hr.
Concentrate under Vatherartoxybereis frag Peepataiéiva hxaophe 43f(8nkt Byl ene

chloride and y& t‘;} Iaeqé{%) HW@B%%’ Bt%o%rgﬁiﬁ 6 lsay g?éover My S04,

and concentrate un er vacuu Ive t amne as a rte 6J U
L 200 WO 00! 3ntadl).- thzligtle Ebr_np@me from Preparative Example 88 (5.97 g, 25

mmol}, NMM (5.5 mL, 50 mmol) and anhydrous DMF (40 mL). The
5 mixture was stirred at room temperature under Ng for 48 h. The

mixture was concentrated in vacuo, diluted with CHCly and

washed with NaOH (aq). The organic phase was dried over

anhydrous NagSOyg, filtered and concentrated in vacuo. The residue

was purified by flash column chromatography (silica gel) using 1%
10 MeOH-CH2Cly saturated with aqueous ammonium hydroxide to give

the title compound (5.24 g, 38%., MH* = 556).

PREPARATIVE EXAMPLE 123

>ro\fo )
oles ——»U,,f@
>K/&° \’\/1 b o V\/L

15 The title compound from Preparative Example 122 (5.23 g,
9.4 mmol), anhydrous CHgClg {10 mL) and trifluoroacetic acid (10
mL) were stirred overnight. Aqueous NaOH (1N) was added

dropwise to neutralize the reaction mixture, concentrated in vacuo,

and purified by flash column chromatography (silica gel) using 5-9%
20 MeOH-CH2Cly saturated with aqueous ammonium hydroxide to give

the title compound as an oil (2.69 mg, 81%, MH* = 356).



PCTI US99/ 27939 Di ssol ve the product of Step A (0.05 g, 0.078 nmol) mg[m
of nethylene chloride and add 0.015 g, 0.118 mmol of cycl ohexyl |socl(/1z§r‘llajtL
Stir overnight then concentrate under vacuum Flash 5 chronmatograph the
resi due owaedi7¢sa gel using 99% CH2Cl z (NHQOH) 1% et hBABEUSY2IPBAg t he
| somer A product as a white solid. M = 138-142C) M+ = 758 (FAB). Foll ow
t he above procedure, but use the prodygs .of Exanple 48 instead of Exanple
47 in Step A) to obtain the Isomer B product 10 as a white solid. M =
130-139C, MH = 758 (FAB). PRMMNATAPVEBEXAMPIET29! N-~H' / Ni Hs NN
H3C CH3 N ,I"'",11 ON H3C~- N~OH Step A 15 Using the product of Exanple
47) foll ow the procedure of Exanple 60, b tgl i socyanate instead
of cycl ohexyl isocyanate tep B, to ob goner A product as a
white solid. M g 127-13 s B0l | ow the procedure
of Exanpl e 60) bt use @ of Exanple 47 in

I Secyanate in Step Bto

Step A and t-b § i sogyanate instead_of gyc
r 7-130C_ M = 732

Xyl
obtainthelsoLlrtE ” uct asl"a\ ite solid =112
(FAB) . 16 JIIE ZOWPCT/ Us99/ 71‘9397'- 2 LE62 / 1 ~ ~
c NI H'"/ NHHo CCH3 N. ,IINlIH ON Step A HC O
OHCOOHC~ ~H3C~ ~/ HSC _ NH3C N~ \ ~ Hs H3C CH3 11 OH H3C
CH3 N'"',/'"I NIN~O~~ONHGC OCOHC _to 0335D|ssolvethe
acid from Preparative Exanple 43 (0.37 g, D t he product from
Preparative Exanple 19 ( 0.29 g) 1.35 \ 9 g, 1.46 mml), HOBT
(0.197 g, 1.46 mmol)) Nnet hyl nor phol i ne (Q .24 mol) in 20 nL of
DMF and stir under nitrogen over night. Conce r vacuum Di ssol ve
10 the residue in 50 nL of nethylene chloridenNwash sat. NaHCQ03 sol n.,
dry the organic |ayer. over MyS04 and concentg under” vacuum Fl ash
chromat ograph the resi due on silica gel usin i

white solid. \/\/\/i

The title compound from Preparative Example 123 (2.67, 7.5
mmol) was dissolved in anhydrous CH2Cly (40 mL). To this was
5 added the 8-Cl-tricyclic chloride (1.98 g, 7.5 mmol) and

triethylamine (3.14 ml) and allowed to stir at room temperature for

12 h. The reaction mixture was concentrated in vacuo, diluted with
CHgyCly, washed with a saturated aqueous solution of NaHCO3 and
dried over anhydroils MgSO4. After filtration and concentration in

10  vacuo, the residue was purified by flash column chromatography
(silica gel) using 1-2% MeOH-CH2Cly saturated with aqueous
ammonium hydroxide to give the title compounds in 43% yield
(diastereomer A, 1.2 g, MH* = 583; and diastereomer B, 681 mg,
MH+ = 583).

15



,1"11 O N H3C~ O~

1 6 JUL 2003 WD 00/37459 St. ep B Ni H3 NN HsC CH3 N 1
H3 NN H . ~~4~H}ULdUN

- 221 PCTIUS99/ 27939 H3C O H3C~ ~O/ H/ H3C ~ N\
Di ssol ve the product of Step A (0.59 g, 1.048 nmol) in 3 nL 5 10 of

et hyl eneyghlpRfsde and add 2.5 nL of trifluoroacetic acedruSbiresoverni ght
and concentrate under vacuum St- ep CH~ N;HNNHN ~~~~~~ \ O+ Ni 1
j wNCL/ ~~CL~-NHN~~H3, N N~~~I \ONDlssoIvetheproduct
of Step B (0.5 g, 1.048 mml)) the 8- trlcycllc chloride (0.359 g) 1.048
mol ) and txiethyl am ne ( 5 nmL of nethyl ene
chloride and stir overni ght= H uum and fl ash

chromat ogr aph the residue on silica gel usprg 2Cl z (NH40H) - 5%

met hanol giving the product as a white sol\lLd. b JUL 2003 WD 00l 37459

PCT/ US991 27939 H 222

N
,, 7 [N]"g/,N [\
ﬁ/ \/\/N\/ B o NN

A mixture of the title compound from Preparative Example
106 (200 mg, 0.61 mmol), chlorobenzosuberane (140 mg, 0.61
5 mmol), triethylamine (0.43 mlL, 3.1 mmol) and CH»sClsp (10 mL) was
stirred at room temperature overnight. The reaction mixture was
concentrated in vacuo and purified by preparative plate
chromatography (silica gel) using 2% MeOH-CH2Cly saturated with
aqueous ammonium hydroxide to give the title compound as a light

10 yellow solid (63 mg, 20%, MH* = 520).

PREPARATIVE EXAMPLE 126

Q.O a
o¥sv-

If the procedure of Preparative Example 114 is followed,
15 except the 3,8-dichloro tricyclic compound

ncOenll -

Cl
is used instead of the 8-Cl-tricycle chloride, the title compound

would be obtained.



Step D\ d \NNi H3 NNH3CCH3 N",",Il ON H3C~- O-O Dissol ve thé JuL 2003
product of Step C (0.27 g, 0.486 mmol) in 2 nL of nethylene and add

di -tert-butyl di carbonate ( 0.125 g, 0.57 mmol) 5 and stir for 2 hr.
Concent r aXae00@M$er vacuum and separate the diastereoner SBFSPFEREr ati ve
chiral chromatography (Chiral pack AD, 5 cm x 50~cm columm, flow rate 100
m./mn., 5% 2 propanol /hexane ~ 0. 2% 86et hyl am ne) giving the products as
white solids. ZO Diastereoner A: M = 93.1-99.8C, WH = 655 (FAB).

D astereoner B: M = 93. 1- PREARMIVEESG2MPERB)27 EXAMPLE 63 Br ~ ~ ~\ G
Br ~~/ ~d W~\~CH3 ~N~NCH3 H>HHNOHHI CCH3I N,.I r't | N~
N/ HsC CHs&RA-' i H3C~0/~0 O N 15 H3c Fol | ow ng the procedure of Exanple
ot ead of Preparative

40, use the product from Preparative Exanpl e 27gi

Exanpl e 13 to obtain tthe products as white %ﬂ somer mx 1. M =

148- 151C. MH = 687 (HAB). 16 JIJL ?~~3 WOI00/ 37459 - 223 Isoner mx 2:
Mp = 110-114C, MH 5 (PAB). EXAVMPLE 64 5 10 / US99/ 27939 Br ~ ~ ~ \
as ~~/~d ~, i NHNHNN-~ HH NJ1,""'~~N ~ N1/ CH3 N
., ~~~OH H3CQ\ | ~ O _N fcop® H3C OO/~ O Foll o nd%lplzﬂé procedur e of

Exanpl e 40, use the pmbduct from Preparative Ex% | e 28 instead of
Preparative Exanple 13 to obtain the product as a wite solid: M =
131-138C deconp.) MH = 687 (FAB) . EXAMPLE 65 Br 4~ ~\ d \ d ~NHN ~H
VNN~HH..,~/ NNCH3 NCH~""~ OH HsC |

i
To the piperazine carboxylic acid dicamphorsulfonic acid salt |
5 (Preparative Example 42) (14.63 g, 24.6 mmol) dissolved in water
(80 mL) and dioxane (80 mL) was added 50% NaOH (aq) until pH
11. BOC-ON (6.65 g, 27.04 mmo]) was added while stirring at room
temperature for 6.5 hrs and while maintaining the pH at 11 with
50% NaOH. The pH was lowered to 9.5 using 10% HCI (aq) and
10  cyclohexyl chloroformate (4.0 g, 24.6 mmol) was added dropwise
while maintaining the pH at 9.5 with a slow addition of 50% NaOH
(aq) with stirring at 25°C for an additional 12 h. The mixture was
extracted with EtoO and the aqueous phase was acidified to pH 3
with 6M HCIl (aq). This aqueous phase was extracted with EtOAc
15 and the organic phase was dried over anhydrous MgSQOy, filtered

and concentrated in vacuo, and purified by flash chromatography
(silica gel) using 25-50% EtOAc-hexane to give the title compound
(6.65 g, 76%, MH* = 357).



3 N~~ONHC ~~ HC OO H3C OO O Foll owi ng the procedure of Eéagﬂ{je, ¥
40, use the product from 15 Preparative Exanple 29 instead of Prep \,QU
Exanple 13 to obtain the products as white solids. Isomer mx 1. M =

148- 157C, wdborzms921 (FAB). lsonmer mix 2: M = 120- 126C, PEFuUS927B2 ( FAB) .

16 JiJL 2003 WO 00l 37459 -224 EXAMPLE 66 PCT/US99/Z77939 Br ~ ~ ~ ~ O Br
~~~~Cli ~-NHi N~~NCH HN ~4HCEB N,",r, ~~ N1INCHN"" "~ OH
H3QA , ~OH3CQ | 3 ~H3C~ OONOHC OO Follow ng the procedure of
Exanpl e 40) 4ge ghe product from Preparative Exanple 30 instead of
Preparative le 13 to obtaln 5 the products as white solids. Isomer m X
1. M = 146-154C, MH =<6 | somer mx 2: M = 122-127C, MH = 657
(FAB) . 10EXA|\/PLE67Br>£5 i N- NHOfg~i~~ N1/ N~-N~NOO
The 11R 2R(-)-di ast er eoi from Preparative Exanple 34 (0.25g,

0. 46mmol es), 4-pyridyl acet | c acid N1-oxide (0.[091%g, 0.598mmmvl es) (see
Preparative Exanple 61 of ./ 19) 8 1ssle ebruary 17, 1998), DEC
(0. 1146g, 0.598mmol es)) HCBtN( @BB87g, 0.598mmolje f%ﬁﬁ 4- et hyI nmor phol i ne
(0.0657n) 0.598nmmol es) werexdi ssol ved i n anhy us DMF (9nlL) and the

m xture was stirred under grgoo at 25C for 96h. TKe reaction was worked up
as described in Preparative Exanple 40, Step A abqve, and ~ ~ JAIL 7003
WO 00/ 37459 PCT/ US991 27939 - hr omat ogr aphed ] silica gel col um,
using 5% (10% conc. NH40H in anol )-dichloro ane as the eluant to
give the title conmpound: (Yieng” 0.2434g, 78%; FABMS: mlz 678.0 (MH): 8~
(cbd ~) 30.1 ) 30,3 36.5, .38. 4 0.7,,52.5;, CH 5 53.4,
78.3, 119.1, 126. éi‘gg%‘ﬁm&%“%fr%gtipﬁa?ofi %27.5%‘,‘“%&?“% 138.6, 138.6)
141. 1, 146. Ytrifltiorba0etlic atBH (20D n@@f@olﬁe’ﬂfhrﬁanﬂﬁfroihs CH4C18.(5690L)1, 169. 2)
169.8; 8H (CDCl a), 4. %1 (1H, s, Hlffz 4.97 {_{ 1 H broad s, CHCO) 6.74 ( 1 H,
broad s, 9 m WSy S@rmed at roomy tempstature fop Liby. Thegrepniq PRASAHRS, Ar-H),
2.07-7.17 (5kbndBntRRHGHARMS 1 Q¥ 2 Msidhe38 (1H, broad s, ImH2)) 7.56
(1H) s, Ar-H), 8.08, (1H) d) ArH, 8.2Z0 (1H, d, Ar-H) and 8.35ppm (1H) s,
Ar-H2); (a]p 3.z +44.4 (c=10. 64ng/ 2nL, nmethanol).

Step C

H l\Cl.
N —

(A

CO,H

o _ N “co,n

10 The title compound from Step B was dissolved in anhydrous
CHClz (50 mL) and DMF (50 ml). To this was added the 8-Cl-
tricyclic chloride (8.42 g, 31.8 mmol) and triethylamine (3 mL) and
allowed to stir at room temperature for 48 h. The reaction mixture
was concentrated in vacuo, diluted with EtOAc, washed with 3N

15 NaOH and the organic phase was neutralized with 50% citric acid
and dried over anhydrous NasSQ4. After filtration and

concentration in vacuo, the residue was purified by flash column



15 EXAMPLE 68 Br ~~~~CI VNN _HN-~NN~~\/~\ OO The Jul 2003
11S, 2R(-) -di ast ereoi soner from Preparati ve Exanple 34 (0. 3g, O. 552m";]DP }
4-pyridyl acetic acid N1-oxide (0.110g, 0.718mmoles) (US 5,719, 148 , Feb.

17, 1998} wdkB740. 1375g, 20 0. 718mmol es). HOBt (0. 0969gPCOU$PEM| es) and 4
met hyl nor phol i ne (0.0788nL) 0. 718mmol es) were dissol ved in anhydrous DWVF
(9nL) and the m xture was stirred undeyy argon at 25C for 19h. The reaction
was wor ked up as described in Preparative Exanple 40. Step A above, and

chr onmat ogr aph g?rg%g?gggﬁh§ (élhg 91? hisGf o rg% WedhHE - téllgtlﬁ)e/ 31500 fe NHQOH in

met hanol ) di ch e” as t eI ua give t conmpound: (Yield:
16JJ1L 2081tMQcﬁﬂ¢>&M5§(H@QHSﬁQétBE’&}ﬁerAZQGLS@ 28%79’1}189%85 FABMS: i z
678.0 (MH); (CDA 3) 30.1 ) 30.6) 36.5, 38.5) 44.0, 44.4) 51.1)

52.7: CH 53amd VER &R dipsteyeornpp Bp 2. 51263§% MitF 54897 3) 127.2/ 127.3, ~
129.2, 130.3, 132.4/ 132.6, ~ 137.1, 138.7, 138.7, 141.2/ 141.5, 147.0/
147.2: C 5 120.1 ) 134.2/ 134.4) 134.3, 134.%) 136.9, 141.5. 154.4/ 154.7,
168. 8/ 16952, 169. 0/ 169.9; 8 28H'), 4.96 (1H) broad s,

CHCO), 6.64 (1H, broad S, , 6.89-7. 02 (3H broad overlap. I mHS5,
ImH and Ar- .18 (4H m/ Ar- broad s, ImHz), 7.59
(1H) s) Ar-H)) 08 (1H d, Ar-¥, d Ar- and 8. 37ppm (1H,
s, Ar-H2); [a]p 6 9*(%—m 48ng/ 69 Br ~ ~ ~ ~
a i NNOHN~/N~ NNNOl 0 ([)jila e i somer from

Preparative Exarrpl i 0 3g, 0.552mmol es))
er

1- am nocar bon B2Hyl acetic acid . 133%0, //T) \Zﬁ&/
(Preparative DEC (0.1375g, O (0.°0969q,

0. 718l es) and 4 20 0mst hyl mor phol i ne (0. 157ni, 436mm| es) were

di ssol ved in anhy«dmuétﬂ%drﬁmdn@ﬁdrﬁ Pﬁedﬂr&hblé@ 1814y f1eg3 ynder argon at
25C for 68h. The reaction was des criabe in Preparative Exanple

40, Step A a@o@éﬂmaHd"‘ifﬁra&?&?dé@%HQc?L%a & 5melh et (€ A4EmPdsi ng 6% ( 10%
conc. NHQOH 'nﬁlm'ffﬁﬁtﬂ@@ﬁﬂ}: comnpsbuildl RERNBiARELIASEK R:;E{égarmgqel ve the title

conmpound: (i eId 3547 0% ;: LCOVMS, mz 711.2 ( CDC13) : 30. 3,
30, 4, 3102 mmelgN W(?gb%ﬁ%ma%@mwﬂ@@@wﬁiéz 0, 32.0,

36. 6/ 37 2) 3913/ BBctfire %s%tu‘ﬂéjdﬁerdb‘ﬂn%mf)érﬁuréllrﬁer% e ht32. 9, 53.0,
78.7, 118.9, 126.2) 129.7, 130.5/ 130.7, 132.3, 137.3) 141. 147.0; C

120. 3, 134. 3The3sixturd gas3oneantrated Bacuo] gituted with, OHoCand g ( CDCL13)

4.30 (1H s 98 (.1 CHCO), 6.92 (1H,
broad s, Iml‘—’ﬁgmeg \@Sﬁ%ﬁdg@ﬁf@%ﬁa*% ;ﬁrieg? m Ar-H). 7.41
(1H, broad s anthdHﬁ)s NagS04( filteddd and donddntratéd 58 vacilo. HThlermaizliua: CO\IHCHZ)
and 8. SSPgm (was puntsied %gr_ﬂst)h co(lf?l1 ngir%}rr?a?togra(p%y (si‘h ca ge%) using {&%nol ).

MeOH-CH2Cly saturated with aqueous ammonium hydroxide to give

the title compound (0.70 g, 24%, MH* = 529).

>f\f

PREPARATIVE EXAMPLE 129
)
ﬂ\ /& 0

O/]’ N\/\/E\//N
20 o o

The title compound from Preparative Example 128 (0.70 g,
1.3 mmol), anhydrous CH2Cl (10 mL) and trifluoroacetic acid (10

o 2—n
Z\J



10 EXAMPLE 70 _ Br ~~~~O ~v i NNH~ N/~/NNHNNNOO 153\;\_1{}0’3
Fol | ow ng the procedure of Exanple 69, except using the

11S, 2R(-) - di astereoi soner from Preparative Exanple 34 instead of 15 the

11R, 2R(-) wdj @g#4es €oi sonmer, and stirring under argon for reéuséur3asdad of 68h)
the title conpound was obtained: (Yield: 0.3241g, 83%; LCMS: mz 711.2
(MH); 8~ (CDC13): 30.2, 30,6, 31.1, 0) 32.0) 36.5/36.8) 39.6/39.7,

43.8) 44.4, 44.4, 44.4, 51.3, 51.6; 32.9, 53.0) 78.8) 119.0) 126.3/

134 3 135 o3 stz &) %%E]ﬁ%%éﬁ%&%é% el pritenttfedin” 1002
(1H) s. H'), vdcisb pQukbowss NECENERY) wds @8lded idropwisHeOheutGahze fiH, t,

R P IR S B T s 51,
%HOOIS é?ﬁgémgfgﬂmﬁgﬁlcﬁemf&%@f@@m%ﬁﬁytg?gb/l\:azs% NGNJ/~II\I N ~ goﬁl
 ~~ ~/ w50 Ntexsdippterneeniratashin paquatordivaa gepidus whidiwagi de (J. Med.
Chem , 1998, pddilied bf BSH c&ﬁrﬁﬂ%ro&a@@éﬂﬁ%h?%ﬂiﬁ@sgegb' 13%8 M@, in dry tol uene

(30m_) and 5 the solution was heated under rteflux rgon at nosphere at
110C for 1 hMeOH(HzGh satsmisdsvith Aapgors aryperierphy trgive he

C'-Raceni c und rom.Prepar at 50g, 0.46nmmml es)
was added. Tﬂé ﬁ%lxtu ??lar]?ea'%éf)ﬁégéffr% aé}gjﬁ’ N#ﬁ :%gﬁtl on was
evaporated to dryness and the residue was 10 chromat ographed on a silica
gel col ugal using 4% ( 10% cgn -d| chl or o- net hane as the
el uant to gi i 65¢) 32%; LCVS: nfz 679.2
(MH); b~ (CDC13) CH2: 30.3) 30. 6 31. 0/31 6.7/ 36.8, 42.6) 44.6,
51.0/51. 3, 52.4/52.6;_ CH. : ShSy 18, 119.2) 15 126. 3,
129.1, 130.5/130,6) 132. 147. 2) 138. 6 .4) 147.0/ 147.2; C
120.2, 134.2, 13 .3, 134 36.9) 141.3, 70. 4; 8H (CDC13)

4.34 (1H, s, 4.67 [(1H, s, mM%g( N._ d) ) 6.99 (1H, d,

| m H4), 7.10- 7 5 BHLm Ar-HEE\ 46 (2K, dgA-H)) 7.59 (1H, s, ImH2))
7.90 (2H, d) Ar: 30N, 8, Y0 Ar-H2) anher9yZ3ppm (1H/Broad s,
NCONH. 16 J H £ 03 WD 00l 37459 Step A - 12 N

The title compound from Preparative Example 129 (0.20 g,

0.61 mmol) was dissolved in anhydrous DMF (5 ml). To this was
added the tricyclic chloride (Compound No. 42.0) (0.2 g, 0.58 mmol)

15 and triethylamine (0.43 mlL, 3.0 mmol) and allowed to stir at room
temperature for 12 h. The reaction mixture was poured into brine
and extracted with EtOAc. The organic extract was dried over
anhydrous NagSQy, filtered and concentrated in vacuo. Purification
by flash column chromatography (silica gel) using 10% MeOH-

20 CHjyClp saturated with aqueous ammonium hydroxide afforded the

title compound (100 mg, 27%, MH* = 634).



5 10 15 PCTI US99/ 27939 Br ~ ~ ~ ~ CL \N N H N~ N~N HZN NN ON ~OH Bri 6J0t 2003
~~Cd _~N~i NCHB OHICH~~ NNNHIC O "NNON-~-OH
1- N-t - But oxycar bonyl pi peri di ne- 3- acyl azi de (Preparatl ve Exanple 35, Step B
above) (1wWOPWEMsU. 63nmml es), was dissolved in dry tol ueREVESPBHH) and the
sol ution was heated under reflux in an argon atnosphere at 110C for |h. The
sol ution was cooled to room tenperatld®- and added in three portions (
1. 47nmmol es at Ch; 2. 21nuno| €s at 69h and O. 95rrm)| es at 93h) to a solution

i HARATOVE L AN 81 Exanpl e 141 (0. 4qg,
0. 735mmol esy, I n, anhydr ous dlchloronethane (26nL) The m xture was stirred
at 25C for - The sol ution was evaporated to dryness and the residue was
chr omat ogr aphed o ica gel colum uging. 4”2 0%3lconc NH40H i n
met hanol ) - di &h L‘as el uant toYXQi 'tl e conpound: (Yield:
0. 1265g, 32/ 0);<ICM ?Zsti:?hki) 8~ (CBCIpB) =28.5, 28.5. 28.5;
CH2: 30.5, 30.6, 31. 2/31 “%‘ 36. 6, : @ 42.7, 44.6,
50.9/51.1, 51.9/52-% M ﬂ8/2§r543§;55—6—ﬂ78 o/ 119. E»N&ZG 4/ 126. 5,
? 6 JUG 7Q03 WO O 33459 PCT/ US99/ 77939 -230 1 ﬁ%Né;%LTS 30.6, 132.8, ~
137.1, 141.3/_241. 4N 1@PYH | 147.3; C 79. 13 34.7) 136.09)
141.1, 154.7, 08§~557.6, 171.0; SF, (CDC1 ) 1Cn6 (9H, s, CH3), 4.33 (1H
s) H'), 4.41 (1H, bréhd s, CHCO, 5.18 (1H, d, NCONH), 6.55 (1H broad m
CONHCH2) , 6.92 &d&t@uﬂemadxmuddrfrldﬁ) Prépzﬁ&tn(v&lﬂ)xabmﬁlacsls(l 4mHQ, 7.10-7.15

3 7.50 (1H, d 7. 59 d 8. 40
Elﬂ') ;n ' f&“{ ‘S‘E‘%’p( Baal}f&fg&gﬂpw&cﬂi?cm%qu’W@d CONNIN O
The t1i1c CoIBA 480 136hty1 EnBOIIIRLER) Owes di ssol ved

5hip 3%
i n met hanol glrrL) and a 10%(v/ v) solution” of cone. HZSO4 in di oxane (4.

18nL) was & cl9M@OHvAfEﬁreSW%therFézﬂt%rﬁcﬁérm@r@éﬁ s thestdtle or | h. The
mxtur e vascdimpBanafod iGeparAttft BhabipaRad @A X8 1 Fvholashiarand the resin

was washed wi th net hanol he conbi ned el uates were evaporated to dryness

and the resPYpEcR@SLYRAChiR shrapateErephy (GhiradpackeADe §i e B8 ng 20% ( 10%

cone. 0 gﬁ{,ﬂp »apal e os|iaat, ve the title
conpound: (Vi eldgz%ﬂﬁmgé& OBl @/.qpﬁfl?ze’gg 5 WQ))?d/& (CDCL3) CH2:

1984

30.3, 30.5, d@@)hﬂangme)swasgdgyd@@ fresmixture veys airred aztzogm 44.3, 50.8/51.2,
52.1/52. 4 4 5/ 130. 6,

132. 7, 137.%“1‘%@% %ﬂé o?éilz??.e’i’;z‘é{f?' ﬁ%ﬁi”} “?%%9’?% "i%sj%éjow’f§4 . 136.9.
141.2) 155. maomaqwndme S)ga]tﬁ&. le;aSB Wa'ESd('lGH)@v)ar Anagdfcm NsgS®,), 4.61 (1H,
broad s, CH”EZO) 1H, bro m I—lll CéC]t\)IHCHz) 6.92 (1H,
broad s) 15edan c ncentrate in uacuo T ere51 ue as purifie

15 flash column chromatography (silica gel) using 2-5% MeOH-CH2Cla

saturated with agueous ammonium hydroxide to give the title

compound as a mixture of diastereomers (0.45 g, 34%, MH* = 747).



1 6 JL'L ?n~3 WD 00/37459 PCT/US99127939 - 231 6.99 (1H) broad s, Bkgtlm;)
7.10-7.15 (3H, m Ar-H), 7.57 (1H s, Ar H), 7.66 (1H, broad s) I'mHZ) and
8.37ppm (1H, s, Ar-HZ). 5 St, ep CNNO/i ZN~NNN~OHH~ NN/N 1~
~' O The we btd/masvonpound from St ep B above (0.195g, O0.2%Cmsh¥yy3910 15 20 25
was di ssol ved in anhydrous dichloronethane ( 1 OrL) and trinethylsilyl

i socyanate (0.394nL, 2.91mmol es) was;gglded. The mi xture was stirred under
argon at 25C for 20h. Additional trinethylsilyl isocyanate (0.188ni,

0. 873mmul esy #ﬁ added and the m xture was stirred for a total of 23h. The
m xture was ted wi th dichl oronethane (900rrL) and washed w th saturated

aqueous sodi um bi carbonate. dried (M§04 reg and evaporated to
dryness. The product was chronat ogr aphedl” d| b gel col um using 4% (
| O% conc. NH40H in et hanol)-dichl orone Mane 3 eluant to give the
title conpound: (Yield: O1325g9. 64%; LCIVB rﬂz (MH)) 8~ (CDA 3)
CH2: 30. 3/ 3814 m 3L/ 31.1, 32.4, 32. .0) 43,4, 43.4, 44.4,
50.9/5Z.2) 52.¥4 : 48.1, 54.9/55.0) ,9 119 OD(;LQ‘G K 126. 4,

o

129.4, 130.5/ 130.6, 132/7\137.3) 141.3/ 1 7. 2 C. 120.2,
134. 2/ 134.3, 135 W, 13 | 41. 2,—3455-4 157 %/ 157.9, 158.1 ) 171.4/
171.5; 8": (CDCL i@31 (1H, s,,_<lnll ) 4 53 (1H, +broad s, CHCO) 4.75 (2H)

broad s, NCONHz 73X ,,,, le CONHCHZ) , 6. 92 (1H,
broad s, Im roati s, )\ 5 (3H m Ar-H), 7.46
(1H, s) Ar-H) ‘7. 580(1H broad s) ImHZ) () ppa(1H) s) Ar_H2). 16

J UL 2003 WD 00I 37459 PCT/ US99/ 27939 - 2321 Exa 3Br ~~~\ G ~1+ ~
oN H~ O ~ ~i~. NN/ NN~ N|j O@Thel 2R(+)mfgastere0|soner
from Preparative Exanpl e 38, 5 Step D abov oyt 47g, 0.294nmvol es),
4-pyridyl acetic acid Ni-oxide (0.0586g) 0.382nif GN 0. 0733g,

0. 382mmol es)) HOBt (0.0517g) 0.382mmvl es) afd “4- met hyl - mor phol i ne (0. 042nm_,
0. 382mml es) werEo di sdativadfithe attleychmpsuibl/EofdbBtgp An0.4H©.60xt ure was

stirred under n at 25C for .25h on up as

descri bed iﬁ“ﬁaﬁgﬁ?ﬁ‘g"%‘i 'E?‘H%WEO%CI%?%&%"%LB'\% C@ﬁé%ﬁ%&%ﬁ%ﬂgr aphed on a
silica gl TBkWIM.tEhRea?86iraa @ 36bA0tehtp Yo (ré ABATRNT, oNntdhtl N .

met hanol ) - di chl oronet hane as the eluant to give the title conpound: (Yield:

0.1048g, 51then spieentpiedsinuayonailptedswi G, g@sbed 30ty 1IN31. 0, 36. 7,

38.5, 44.1 0 4. 127.4
127. 4, 1)25’%%é 1‘%‘@ ai‘?d fg‘ﬁdé’vegigﬁ'g?d“?‘? @2} %} |§§%ﬁ”‘%§§é§’g5138 7) 1238 7:

C 9% l(?H)S bﬁ&Bréﬂ cbiteeh)ratéd i9 vadédadd pldh }1ed bylﬂis}ﬂcf;ll@%zf b169d9 8:—I( C[H)SC;])
4, roa oad s, m
7.01 (1H, ngﬁ §°arﬁ§3§) s'i?a@é’#%g?si‘qg/ 1\4?8%8‘1?& tiratash (1H, broad 20
s, ImHY, Gddagdébus )an%ﬁﬁl‘x‘ﬁ)hyd@o%e(té @v&he&iﬂé‘%m@oﬁ%d(a?d‘& d, Ar-H),

8.26/8. 31ppm (1H, s, Ar-H2) % +82.8 (¢c=9 | mg/ 2mL, net hanol)
mixture of dxastereome he dlastereomers were separated by

preparative chiral chromatography (Chiralpack AD, 5 cm X 50 cm
column, flow rate 80 mlL/min., 60% IPA + 40% hexane +0.2%
diethylamine) to give 0.11 g of diastereomer A and 0.23 g of
15 diastereomer B.
Physical chemical data for the 115,2R(-}-diastereomer A: MH* _
= 647; [0]*,= -45.4° (2.91 mg/2 mL MeOH). g
Physical chemical data for the 11R,2R(-)-diastereomer B: MH*
= 647; [a]*,= -23.5° (2.21 mg/2 mL MeOH).
20



16 J UL 200 WO 00137459 -233 EXAMPLE 74 Br ~~~~C 1 ~ ON - 1H6~‘-JU}\I2W
IN N~ NO O PCT/US99/ 27939 The | 1S, 2R(-)-di astereoi sonmer from Preparative
Exanpl e 38, Step D above (0.1576g, 0.281mml es), 4-pyridylacetic acid

N1- oxi de V80 0@3B60g) 0. 366mmol es). DEC (0.0702g, 0. 366MwHUSLY39P0Bt
(0.0495¢g, 0.366muvol es) and 4-net hyl - nor phol i ne (0.040n., O0.366nmpIl es)-were
di ssol ved in anhydrous DMF (5nl) andjijhe m xture was stirred under argon at
25C for 26h. The reaction was worked up as described in Preparative Exanple
40, Step A above, 10 and clyaspAREITARNE qg ica gel columm using 2%
increasing to 6% ( 10% conc. n e ano i chl or onet hane as the
eluant to give the title co d: (Yield: 0.1017g, 50%; SIMS: mz 694.5
(MH); 8~ (CDC13) 29.7) 30.5 .8, 36.5, 38.4, 44.2) 44.3) 50.1, 52.3; CH
53.4, 63.6, ~ 119.0, 126.4, 127.2 127.4,  129.1 ) 130.3, 130.9, 15 133.3,
~ 137.3) 138.3/ 138.7, 138.7, 1387, C ¥, 133.3, 134.6, 134.8, 140.1,
141.6, 147.4, 169.2) 169.9; 8"( _NLJ:L broad s, CHCO . 5.71 (1H,
s, H)) 6.58 (1H, t) CONHCHz), 6.88 (1FD br oad %) In}FE) 6.98/7.03 (1H)
broad s, I m3#pA7.09-7.21 (5H m Ar-H), 7.34/7.41 (1H, broad s, ImH2))
8.09 (lH d) Ar- , 8.10 (2H, d, Ar20 H), 8,27/8.28ppm (I H, s, Ar-Hz);
(a)p20~ -12.7 (c= 10 08ny /2rrL met hanol ) . 6 JUL 7.003 WD 00l 37459 - 234
EXAMPLE 75 PCT/ H899/2793 ~ ~~~¢ OO0 H /~N~§\ N~1V~-N HZN N N O
O 3- Brono- 8, 11- dlM dgrhydaro- B W‘\\QSN

hepta[ 1, 2-b] pyri di ne Nl-o T de™ (-,Pr epar anpl e, 38StepreC) 5 (0. 26564,
0. 74mvol es) i n anhydrous di chl or onet hane (3pSnL) was added to
1-[2-[N-[3-(1Hi m dazol yl)propyl]-2(R)

pi per azi Aecar box i %iéﬁm?do%%‘éaﬂwo-fﬂ -ripeendmetadr Hdxiamrazol(4ylpar at i ve
Exanpl e 40, $54¢ aréqgkeyﬁﬂe 03962@3755'15@2L'ge§)3 @Bﬂﬁuh&e@} hylamine ( 1.0316nt,

7.40mmol es) i n anhydrous | or omet hane and the m xture was

stirred at zé@haha@ﬂeé%o}ﬁ 6qu®¢s mdefrmhewl phosmmm (Beria, >13 6
chromat ogr agnehied) if T (£6o 98 eFth e hadshagy ﬁle‘if{w(az"of&fezﬁ% 1aRHQCH 11

met hanol )d| chl oronet hane as the eluant to give e’ conmpound: (Yield:
0.3727g, 69%:14 oNb: larﬁznmksidqmr;se Ghe(repdicy ngupuregtigeddorl, 15

30.4/3038, 3h M BicZndtieh atfodtn 1&8pefatlrdior 3Bi6: Fiitkrlh 44 gfbe
the title compound {4.6g, 100%), CIMS: m/z (MH") = 498 ; §, (CDC],
) 1.72 (bs, 1H), 1.9 (m, 1H), 2.05 (m, 1H), 2.6 (m, 1H), 3.75 (m, 2H),
6.6- 7.8 (m, 21H).

15 Step B

MN\ _>H2NM/

The title compound from Step A (2g, 4.02 mmoles) and
hydrazinehydrate (3.89 mL, 80.39 mmoles) were heated under
reflux in ethanol (80 mL) for 16h. The solids were filtered off and

20 the filtrate was evaporated to give the title compound ( 1.35g, 91%),
CIMS: m/z (MH') 368; §, (CDCL, ) 1.8-1.85 (m. 2H), 2.6-2.62 (m,
2H), 2.8-2.83 (m, 2H), 7.1( s, 1H), 7.3 (s, 1H).



44, 0/44 4, 44.4, 44.4, 5D.5/50.7/51.1, 52.1; CH 32.9, 53.0/53.1, 6{358}UL%03
119. 2, 126. 4/ 126. 5, ~ 129.4, 130.5/ 130. 7, 130.9) 133.4, 137.2, 138.4

118.5, 133.3/ 133.4, 134.8/ 134.9, 140.2/ 140.5, 141.4/ 141.6, 147.6/
147.8, 1% dw37469. 3/ 170.2, 171.4/ 172.0; 8H 20 ( CDCL3)pcHuB®f®H) s,
NCONHZ), 4.98 (1H, broad s) CHCO, 5.69 (1H, s, H'), 6.29/6.53 (1H, t,
CONHCH2, S(-) and R(+) isonmers at C respectlvel y}) 6.92 (1H, broad s,
ImH5), 7.05 (IH, broad s, ImHQ) 2424 (2H m Ar-H)) 7.18 (1H m Ar-H))

7 20 (1H, Ar- 7.56 (1H) broad s, ImH2) and 8.27ppm (I H, s) Ar-H-).
16J 3V\DOOI37459-235 EXAMPLE 76 Br ~~~~Cl W / NNOH
N~/N~NNI~ON ~OHBr ~~~~04d \NOPNH~1I~, N)N/ NN~I~W 0N -~O

H PCTI US99/ 27939 ( 11 S, 2R(- somer) ( 1hR 2R(+) nlsoner) Method 1: 5 1Q
15 3-Brono-8, 11-di gl or a; 6

an% | 0 hept af
1, 2-b] pyri dine N 1-oxide i ve Exanp B~@) (0. 2818g)
0. 785mmol es) i n anhydrous dichlor et lrareh¢inl) was added to

N1-cycl ohexyl - N2-[ 3- (1Hi m dazol r %R pl perazi nedi car boxam de
(bel ow) (0. 2844 O%S%mlegynﬁ&heﬁ?t&ﬁaﬁﬂezf ‘)11%‘@ % BEg5ml es) in
anhydrous di @8 RingiTes) haRebédza0en dy@é\cbn mm@tﬁ@d@g whi BAgeh at 25C under
argon for 67h., The sol ution was directl Chr onat 0 raphed on a silica gel

col um ubi n@o‘%‘}%r( Cﬂ%@SWdWEﬂizﬁﬁgﬁ%QW‘?lﬂﬁch B? oFbehdse as the el uant

to give thegfaeBAiwadtadiudted & ~1IV% Withl £cERMUNETie felcibe: 0. 46649, 87% .
The m xture was subj ect ed to preparative HPLC on a Chiral pak AD col um

(50X5¢cm) usﬂmj“B’S%aﬁet%ﬁeituSS@/of?rs%Br di\¢l PR ashthen adposted & AYiSani n. e as t he

el uant to giy@ HdvNEORARI eﬂfra@deatwﬁﬁ emﬁ aAckateRrnk dhgbA&ite@i somer and
the 11R 2R(+)-di ast er eoi somer. ? WO 001 37459" - 236

PCT/ US99/ 2799vadtiaoRashed vath waé@w @@@@me(am@ﬂmedo@%@@g) LCVS: mlz 684.2
4.4 4 5. PRI reR eruggisiuBighicn Bys cpigniaogiiphed b 0 505 o
130. 8, 133. silicagyl asing380410% carn@gNA, OH3®. me)hamr@HzfA,oache

eluant to give the title compound (1.04 g, 78%j}, CIMS: m/z (MH’) =

458; §, (CDCL, ) 1.8-1.82 (m, 2H), 2.58-2.64 (m, 4H), 3.6 (s, 2H), 6.5

(s, 1H), 7.15-7.4 (m, 6H).

RN

15
PREPARATIVE EXAMPLE 133

CHg
D\l \/\/@\t

Ph

Step A

o) fHS
N "~
NMN\ . H2NMN
r

20 The title compound from Preparative Example 132 Step A (2g,
4.1 mmoles) in CH,Cl, (20 mL) was treated with methyl iodide (0.75
mL 12.05 mmoles) and stirred for 16h. Evaporated to dryness to a
gummy residue which was then refluxed with 6N HCI (25 mL) for

16h. Evaporation to dryness gave a semisolid which was



16 11200
5 141.4, 147.8, 157.6, 171.2; 8H (CDA3) 4.53 (1H, broad s, CHCO, 4.91

(1H) d, NCONH~, 5.68 (1H, s, H'), 6.62 (1H, t, CONHCHz)) 6.94 (1H, broad s,
| m HS) , broad s, ImHQ, 715(1H) m Ar .

7.21 (1HZV(9§0/3%# . 7.23 (1H m Ar-H) .55 (1H, broad%'%? ’%E?) and
8.27ppm (1H) s) Ar-Hz); [aj p2~~ _33.1 10 (c 8. 76ny/ 2nL, nmet hanol).

11R, 2R( +) - di ast er eoi soner: (Yiel d: 01&%90g) LCMS: nmiz 684.2 (MH): 8~
(CDA 3) 25.1, 25.1. 25.6, 30.3, 30.7) 31.1, 33.7) 33.7, 36.5, 4Z.3, 44.7,
50. 2) 50. 7; nentraiged wigh aguegus NaHG0, and eveparaliog (e HrygGs@gas0. 9, 133, 5,

1572, 128 ity el S0, fuod g MIpRD T 2, 17,

s, H'), 6.9Mml)lHd fute@@l\mmma soBd97 ThEHjltiate achsevapmraiS), to Eitd (1H, broad

T, B i e sl G g T

(c=10. 2391/ 2M), 2/ERiBal XH),TH6 S} 3H)| 68T (EaCHANY.4NsL1EY.Cl ohexyl - N2-[3-( 1
H i m dazol -1 yl)propyl)-1. 2(R)-pi perazi nedi carboxam de i s obtai ned

foll owing the procedure of Preparative Exanple 5, except that ~N~ NH2 ~~N
25 is used ghpggad of Me~ ~J NHZ The resul ting BOC protected conpound is
deprotected wth TFA fol |l owi ng the procedure in Preparative Exanple 8, Step
B. 1 6 J UL 2003 WD 00l 37454 237 Mgt hod 2: P )*U899/27439 The

11S, 2R(-) - di ast ereoi soner (Pre ratlve Ex | e 38, tep D above) (I nyg,

0. 00179mMvol es) was d s%% chl oro ﬁane (0.05nL) and

cycl ohexyl i socyanate ¢ NO. 0179mm ed The m xture was
stirred at 25C for 0.5h under argon. The sol ution vvas evaporated to dryness
to give the tltlﬁh@éﬁmpmpmndﬁrmﬁtpﬁéhth 8L ldnl¢ mimoglesHPLC to t he

HP T 0y oRALERERY GO TR aR PR R Sb0R R b e R I T o
reagent 2 No@nNER) enfl 3A molgpulaps@ves (ZE)HBARCHRAMI er€OsBfc3 Reagent 2 =

N-N~-~ The '%ﬂa@%ﬁ}lgrsg)ﬁ‘x 1% Iongﬂg}‘ﬁe %15473(5%%985%@ adb&pPOmy. 1.

| 6rmol ), was adde
and stirred for 4h. The solids were filtered off and the filtrate was

evaporated to a residue which was chromatographed to give the title
15 compound (0.59g 18.5%) CIMS: m/z (MH") 230; 3, (CDCL,)1.8 (q,
2H), 2.6 (t, 2H), 2.65 (t, 2H), 3.25 (s, 3H), 3.8 (s, 2H), 7.2-7.4 (m,

7H).
PREPARATIVE EXAMPLE 134
NH,
o
OH N
20
Step A
N3
0] y /ﬁ N/§I
\=N —— OH =N

1-(2-Phenyl!-2,3-epoxypropyl}- 1H-imidazole (GB 2 099818 A)
(2.15g, 10.85 mmoles) and sodium azide (1.41g, 21.71 mmoles)



15 (Reagent 1, see Preparative Exanple 41), (0.45g,0.842mo1l) , EDCH § Jui 2003
(200ny, 1. 043mmol ), HOBT (130ngy, 0.962nmmol), and N nethyl norpholine

(0.2m, 1. 81mmol ) in DVF (anhydrous, 2ml) at roomtenperature (20C). The
resul t ant weodidson was stirred overni ght at 20C. The soP@BU$9IM22ES9
evaporated, water (70nl) and Et CAC (120 20 ml) were added. The organic

| ayer was separated, and washed with I’L‘f)% NazC03 sol ution (50nml), then dried
over MyS04, filtered and evapor at ed so vent yielding an oil, which

chr omat ogr aphed on SI|I % tOAC |eId|n t he product

as a whi tge g‘gf“ﬁdﬁ A58 L N%iek&fFﬁb %A)%st}éﬁégg 0 tog EgJ | ~ E 2003

WO 001 37459 dR3@sPahidUSa9A2EA3RitIVECH @peﬁasﬂddghtﬁeﬁmeuam@@(rﬁa)

Est i mat ed(l\/g{/} 7(5% %?:16 Observed 7% 2332 EXAMPLE 78 Step. ABr / ~ / \ C1
S d 1o giie

Br / 1/ \ vapogate @tﬁiﬁWRP@ & ¥W-~0 0 ~—i3C ~
CH3 3 A sol fit c §m| , s A B C
and D), (158@11@@ E’H (IMH) |%g‘510§5‘ rif Iuoro acetic ggg ZOJZQ@F;V\HS stirred

at 20C f&r 31Hblﬁ§5 mnéH of vehiddwar, 2hh 6P ds.edl). 10 water (25nml) and 10%
NaOH (4nl) were added, then extracted with CH2Cl z (2x100nml). The organic

| ayer was separat ed, dri ed over MyS04) and sol vent evaporated yielding a
solid which Step Burified by chromat ography on silica gel eluting with 3%
MeOH CH2Gi z contai ning 2%,NHA0H yiel ding the product as a white solid
(70mg) 15 54%yi el d) he pr duct was obt ai ned asraNd xture of 2 I|soners
(C and D). (Product \ass aopeq FABS (MH) 632, Fu the‘(l tion yielded a
white solid (25ny, yb 'd) \=FNi s product was 2 Ilsonmers (A
and B) (Product 2) 8s Spec 20 FABS r%uct 2 was separated
into single isorrers on a Chiralcell AD colum €luting with 40% | PA- Hexanes

yi el di ng | soner Ar}@tﬂemmpoﬁm lﬁd)rE,SB_@ AMH.Bg6331 Iﬁm&a@rmel ution yiel ded
| soner as a. whi L&t?ol id, FAB 25 Pr oduct was derivatised and

separ at e‘(ﬁ) i nt'$age midvas ?@IE&?@D@%HZ‘E h%/osﬁ?b%cﬁp%’t 28 Helow. ~~ b

J ~J L 2003 ?J@p@ﬂb%ﬁﬁ@ht ’2&8 ca Wanﬁ@I&&&ﬁ%&@%ﬁo&teA to | \ C1 Br/ ~
~\a / ~i --- Il iVCN-/NVIVIVH~O~~00 CCHCHS
glve the t1tle compound (0.71g 98%] CIMS: m/z (MH'"} =

PREPARATIVE EXAMPLE 135

Cl Br /"~
\
— N W
> I_I\‘ Br
HOOC
SN , .
COOt-Bu COOt-Bu
15 (A) (B)

By following Steps a to e of Preparative Example 41 starting
with the (+) isomer, a mixture of the title compounds A and B is
obtained as a light tan solid that appears as a single tic spot: '‘NMR
(CDCI,, 300 MHz) & 1.42 (s, 9H), 4.85 (m, 2H), 7.12 (s, 1H), 7.50 (s,

20 1H), 7.55 (s, 1H), 8.48 (m, 1H); HRMS (FAB]) calcd for C,;H,,N,0,
BrCI*'Br 615.0084, found 615.0092.



3 A solution of di-tert-butyldi carbonate (65ng, 0. 29mMmp1)

was added to a solution of Product 1 (Step A

0. 237mol

10% NaCH (

S Bl g

(10nl) were added. The organic |ayer was separated, dried over
filtered and sol vent 10 evaporated yi4bding an oil) which was

chr omat ogr aphed on

the product as a white soli
AD col um,

separated on Cgal
Di et hyl am ne yllel di

( CaBH, NSOSB @

| soner D 70
(734.2305).

PCT/ US99/ 27939 lBr /

VN N IyC N~/ VNt O-
78 Step A

produce the Isomer C title

(632). St

silica gel,

cell
ng | soner
6) Meas e

pec (FAB
Neer?

\0@37459
~~\d B/

DE uBé
el uting i

734.

el

~\ d

/N~I

- N

isomers C aing g) %%@%\6%@3

in CHzZCI2 ( 10nl) ) at 0C) then stirred at
The reactTOMW3EE cooled to 0C, water (5ml),

nlnutes

'VQSO, :

eluting with 3% v/v MeOH CHzC z yi el di ng
of 2 isoners) which were
ith 30% | PA- Hexanes/ 0.2%

C 60rrg Mass S ec (FABS) M+) 15 Cal cul at ed
Further el utl;an y
734%{2296) Me@su

i eI ded

N C NC

DOHOHIC ~ O3 3 FoIIHWl n§ the procedure of Exanple

t he BERUEWHOHE pfocdeRfird S&MitHINIP ghtied ERhAD
g %fooduc{ as a V\/mteﬁgic?l |oll (I\/B;i Spec) MH ) FABS

byt pisipg the title cqmgpeiing from Rreparatie FExample

Stap A:

~N N i Ny thEtitle dottpolth@wdd Sh@idd [uertialieyeld, Mey angss).

(0.025n, 0. 19mmp1) was added to a sol ution of

(25ny,
m nut es.

0. 039rmol ),

| ayer was 15 separ at ed,
evapor at ed y| el dFﬁljo‘amgeﬁmn@cedm%ﬁewbﬁ%ﬁos@rremr@dw@@@mp@a gel ,

‘a2 k! 1AM ﬂgﬁﬁgé

with 2%v/vy
(25mg) . Hi gh resol

(757. 2682) ( BreoyreRpaBgingiamALEE. 2643

PCT/ US99/ 27939 -

equi val ent quantity of

18198s renmoved to

C N-N=N ~' w)

| Somer A (Exanple 78, Step A)

in CHZG z (3mL) at 0C) then stirred at 20C for 30

rre

over

t on Mass Spec (

| soner

ere

Cal cul ate

| soner

Vet hyl ene chl or pAe ROV EADGANAY & {2078 vere added. The or gani c
drired over MgS04) tiTtered

and sol vent was

el uting

DA A1 ngésﬁf)aﬁo‘%i@%lm' te solid

7 6 JUL ?.003 WO 00l 37459
241 Fol l owi ng the above pr ocedur e) but substituting an
B (Exanple 78, Step A) for

A, the

title product (Isoner B) was obtai B&HLENKss Spec (FABS) HRMS) Cal cul at ed

759. 2612 (Br=81) Measured 759.2626 5 Follow ng the above procedure, but
substituting.an equivalent quantity of lsonmer C ( Fxanple 79 Step A) for
| somer A, theptdg.l ¢ produtibe | somer C wapraducni ned. 9@|<§pJE<MfQ*ES, VH ) 757
HoNTN- N i
2 Z
W EN] — 47 | 238
137 e o M NN
W I
M 0
N e
HN N\ ANGN (j y
e, N N
—~ Ho 100 | 238
HaN\_ NGN ki
N M
[ j"l, n %N::‘N
m o[ <




Fol  owi ng the above procedure, except using the mixture of |sonmers Cgang 1003
(Product 1 fromExanple 78 Step A), yields the C 10 and D i soner m xture of
the title conpound Mass Spec (ES,MH) ?57 EXAMPLE 80 sr ~ ~/ ~ci Br ~ ~/
~ci ~Niwoosi4s9n n NCN-/NN~ NN/ NI il ~C° HGWE8®D2H5 15

Et hyl chloroformate ( O.1nil, 1.04mmol) was added to a solution of the

| somer A (Example 78) Step A) ( 20mg)148 O03mmol) in CHZCl z (2ml) at 20C
Triethylamne (0.1ml, O0.7mvol) was added, and the solution was stirred for
30 minutes at 20C. The s@REPARABS/EYARMVMEBLEY,1301041he residue

chromat ographed on silica gel, 20 eluting with 3%v/iv MO CH2C z

cont ai ning 2% NFI@Hmay‘?YeIUfﬁl%ﬂ?%Br?WF dRS%‘FB‘%RlEQr Breparafyé e solid (20n).
Mass Spec (ESxaMptd 1716%4nd@ld ﬁwep&lﬁ&?hem\&ﬁ t@l(eol%ﬂﬂyrs@ bBidw, $HBSti tuting an
equi val ent quantity of the Isonmer B (Exanple ?8, Step A) for |somer A the
25 | somer B evdeRRaNdiag tdeycliopainegmysrepeparels, M4 ) 704: HRVS (ES) ,
Cal cul ated (704.2003) (Br= ?9) Measure 04.2012). 16J UL 2003 W
001 37459 PCT/ US99/ 27939 - 242 EXA -85 Fol |l ow t he procedure of
Exanpl es 127 and 80, but use the title conmpounds from Preparative Exanples

9.1 or 111.1 widh the Late |socyan@ chl or af +Q obtain
conpounds of tEréFhS for?u’?’?{ar:gaf‘b; ~N N CP1 9{ ~ W ~ )ﬁ‘ljéJ ?"{N~ ~N C R

14 ~O wherei | d in_Table Jﬂ helow | i.ged. TABLE
10 10 Ex. RBR]I somef MSB1H-AFabs( Pr ¢dusH B p Oari d(MH) Ex. 9./1 and
di-t-H3C~CHgE8565bu1 car bonq_L\qB R, S(Product] of Prep.p' _
Oand(MH) Ex. |111.1 CF I B Gb5but yl dijcar bonat e)is(R, S) 1
6 JUL 2n03 139 | H = 73 543
NN NN
Ho Me
EN] . Br(m,m
H
“« N N.'N M
40 | HIT (N] 0« *| 34 | 543
i NN
N M H O

G

I~

2 zT
O’i\
zT
éi]
-
o
N
' X
=
0

141 31 543
J,




WO 00/ 37459 -243 PCT/ US99/ 27939 83 (Product of Prep. Ex. 111.1 and di-t-
butyl di carbonate) ~ ~ v p° _O HgC~CH3 3 [a]p =+2.5A (R(+))ES (M)} 66554003

| ~BES( Pradlyicbasef Prep. Ex. 111.1 and di-t-~ v0 0 1 ' lpcEhisB(i793p( MH) H3C
3655but yl di car bonat e)s[a]p =-34.985/ |~AES(Product of Prep.~~ N Gand(MH) Ex.
111.1 and _H$680cycl ohexyl (R, S)isoc anat e) The compounds of Exanples 83
and 84 were separated on 5 Chiral cel }47AD col um. EXAMPLE 86 10 Br / 1 | \
CilBr/ 1"\ Cl~N-~-~11S Isomar ~N ~ 11R Isomar N~/~ ~N N N~/~/N~N\N N ~O O
N ~O O H H Fol | owi ng t he pEBEEARAEEVE: EEAL d427-79, but substituting an

equi val ent quanti tyr < A noropyl )im d .\ﬂ d¢1ie Noenzyl
substituted i m dazol reparative Exanpl e\s{ anple 77, the title
conpounds are obtained. y11S-1soner: pass Spec: Falg

(M—I) 667(Nﬁr =79) HRVS
Cal ¢ (MH) C33H4Q|\150201(N) Bky 669. w42 Measur ed 6{

9,

T QL o
(0]

/i\ °  (a+B) °  (a+B)

Br{{mm . Brfm/Cl
FOIFT a2

(A+B) (A+B)
The title compound from Example 289 (0.39 g, 0.51 mmol},

anhydrous CH2Cl2 (3 mL) and trifluoroacetic acid (3 mL) were

°o

5 stirred at room temperature for 2 h, then concentrated in vacuo.
Aqueous NaOH (1N) was added dropwise to neutralize the reaction
mixture and the resulting mixture was extracted with CH2Cla. The

organic phase was dried over anhydrous MgSOa, filtered and

concentrated in vacuo to give a residue which was purified by flash

10 column chromatography (silica gel) using 5% MeOH-CH2Cl2
saturated with aquedus ammonium hydroxide to give the title

compound as an off-white solid (52 mg, 15%, mp = 150°C, MH* =
768).

15 PREPARATIVE EXAMPLE 143




1 6 JUL ?.003 WO 00/37459 ~ONJ N ~OH H Use the imdazole from 16 Jul 2003
Preparative Exanple 1. Step D and follow the procedure of Exanple 77 and

Exanple 79 Step A to obtain the conmpound Br Cl 11 R Iso - (MH) 667.
EXAVPLE S8R _ © 2 | /N H N GHB ~N 5 10 PCTI u39%9?§€%§9 244 " CH3
~N N H3C which is then reacted with cycl ohexyl isocyanate according to the

procedure set forth in Exanple 79 Stem&#8. Mass Spec: Fabs (MH) 695 (Br=79)
669. 2142. EXAMPLES 87-97 Fol l owi ng the procedures set forth in Exanpl es

77-80, but 15 usimgolfteonldf {HY titleWdRipoGRIROHNHEcfHratibe] tgp 16 JU
?~~3 WO 001 37459 PCT/US99127939 -245 CL J ~N~N are obtained. R 4 is defined

in Tabl e 11.(CTAg: B- b4 meofyarch s RRREdEde doxm ErGRAYALYE IvenaRip s, B, O

D732. 23430 081'?%&’,‘ 1%&%}%&3&%&% réas afctloféifethane (10 mY)
CH3( 732. 2316) 3898734, 23050 O H3C~ CH3{743. 2296) 390A757. 2641~ N O

( 757. 2632) HOWRS SHirpEh ®t-rogry (tepwpezgurepvernight. Agditiomed anhydride
5 (0.105 g) was added and after 1 hr cyclohexyl isocyanate (0.98 mL,

7.71 mmol) was added to the reaction mixture which was stirred for
an additional 1.5 hrs. Concentration in vacuo and purification by
flash column chromatography (silica gel) using 1-3% MeOH-CH2Cl2
saturated with ammonium hydroxide as eluent afforded the title

10 compound as a white solid (1.82 g, 69%, mp = 126.9-128.9 °C, MH+
= 513).

" PREPARATIVE EXAMPLES 144-149

Following essentially the same procedure as that described for

15 Preparative Example 143, the BOC-protected piperazines listed in

Table 5C below were prepared using the corresponding amines.

TABLE 5C
Prep. Amine Product yield | MH"
Ex. (%)
'ﬁ@ °‘1’°_%
HaNAN-yf ENJ_
144 .t 100 | 500
QL
yo *
N N LN N
1a5 | HANTNANy C) x 100 | 500
O\ KGN
#° M




WD 001 37459 PCT/ US99/ 27939 -

CH3(732. 2296) 393D734. 229?70 O H3C

~C759. 2611N- ~0( 759. 2612) HO6D759. 2618~ %nggzé%g,QGlZ) H97C,
a CN ~

246 92C734.22960 0 H3C ~ 1
CH3(734. 2296) 394C, Dr34. 23180

CH3( 734. 2296} 3 4?
D?59. 2626%0NYH4%759. 2612) H EXAMPLE 98 Br / ~ ~ \
\ ~0HNO 16 JUL 703 WD 00l 37459 PCT/ US99/ 27939 -

$ 44003

247 The product of

Preparative Exanple 45 (0.6 gm) was-did¥solved in 6 ml of dichl oromethane
and 6 ml of trifluoroacetic acid was added and the reaction m xture stirred

for 2 hours. After 2 hours the reaction mxture was evaporated to an oil.
The oi|l was fissoljed 5 in KN, ,@hrfet hyl f orpami de and {riethyl afine (0. 445
m., 3 eq.) was added and 3- by'onp- 8, 11-dPﬁHfo 0- 6, 11-di hydr o{5H
benzo[ 5, 6] cykl ohepit BdNT] LHi ne (0.3 m 113 mol |) was$ added and the
reaction m xfut4d sgirred 24 hoyr T gacti dn ni xt67e| V@3 added to
brine and thpe product extracted wt t Y FB{tineg to pbtain a
crude oil affer the solvent was evdporafie® under Thduced préssure, which
was purifi edfby chromatography Ma@T g SitTC@ogel corumm Using[2% up to 4%
met hanal / di chl or onet HaNe_as el yent . 'IEMe product meont ai nifng fractions
were pooled fo obtlain 0.3%7Q f pdre titlé,,cﬁrrpoupjh L5 The conpound was
separated infojits{ pure enantioneri C@LN g? 0 (gl 1 77Technol ogi es
AD col um usj| ng Zomlﬁqgﬁ\?‘%@a(/hexa mer 1: np=(148. 8- 157, 5C, | soner
2: np= 148. 3| 157. 5C 20° BN99 ¢t i NN HO H N~N~N N , ~~f~~ h{ O HN O The
title conpoupd from Preparative Exgnpl e 48 . 487 gm was difssolyed in
di chl oronet hpne (3] M) and trifluoroaceticl{lacid (3 16 J UL 2003 W
001 37459 PCT| US99/ 7939 E]_ H Me\?)l
Oy
Y
" K BOC
H
2%0"1 ENj H "
N N7
149 OH | 58 | 465
QA
149A sz EOC
” H
H
N [Nj'.l N’ Mer L .
[ N* o Me r\i
N O
1498 HZN\;L@‘+ 2
N7
SR EASEY
H 0
PREPARATIVE EXAMPLE 150
BOC
|
[:]"// N 1?
r
DA Gr
N "o N
H
5 If one were to follow essentially the same procedure as that

described for Preparative Example 143, but using the amine



- 248 mnm) and the reaction mxture stirred for 2 hours. The reactlorg

m xture was evaporated to dryness and dissolved in 10 nL of N, N JUL 23t
di rethyl -formam de. Triethylamne (1.42 nL, 10 eq.) wa d

3- br ono- $0 BI49P chl or 0- 6, 11- di hydr o- 5H benzo 5 BofiiSshan

(5, 6] cycl ohepta[ 1, 2- b] pyri di ne (Conmpound No. 42.0) (0.45 gm 1.2 eq.) was
added and the reaction m xture stirrig® for 24 hours. The reaction m xture
was added to brine and the product extracted with ethylacetate 3 tinmes to
obtain a crude oil after the solvent was evaporated under reduced pressure,
whi ch was purified by 10 chromaNQgLaggi on a silica gel colum using 2% up
to 4% nmet hanol / di chl oronet hane as t he\\el FFFS The product contai ni ng
fractions were pooled to obtain 0.26 rwof pure title conmpound as a m xture
of isomers. m%?éé'ﬁeétstﬁféeéﬁnﬁ@m&ﬁ‘lﬁ@ Qﬁétx‘d?'&a@ﬂpl@ Ahithakitikechnol ogi es AD

colum. wusin 203% 0 Ql / hexanes. | somer 1: np= 192.7-194.3 C,
| somer 2: %}g‘%%gﬁ%ﬁ 1OOBr/~'~CINHNN1HCl\L]iNN

OMH OO HgC - CHB CHg The title conpound from Preparative Exanple 52 (0.3

gm 0.5520 mmol ) was stirredepPRRATIVEIRK SVPLELDs il of di chl or onet hane and
15 ~cL of water and Dess-Martin Periodi nane , 1.5 eq.) was added

and the reaction mxture stirred at anbi ent te ure. After 24 hours the
reaction m xture was washed with 20% NazS2 olutton foll owed by sodi um

bi carbonat e sol uti on and evaporated to 25 dryness under vacuum This
conmpound was di ssolved in 16 JU 2Q03 WO 00 745& PCT/ US991 27939 - 249
di chl oronet hane and a previe xed sol uti on of } P’Lz trityl im dazole (89
ng) and et hyl nagnesi ur)ﬂbF()m de (3Msoln in eth N %‘a to the
reaction mxﬁwé\@nd— tiLiNred at anbi e*\n ture for 4 ours. The
reaction mxture was pdured into 5 sa ted nlumch ori de solution and
the product extractedMsith di chl oronmetTane to qbtain tMeé crude product
which was purified by preparative fT& to obtain 52 ny of title product
after deprotection wkh TFA and introducti 03 0fOtRE Boc group with ( BOC) 20.
10 EXAMPLES 101- 102 FoM=ew ng procedures sim ar to those described in

Exanpl es 98- 1QQy—\he | L awi ng conpounds are t ai ned ~C ~-NNN1HIy
~N~.,~ N N O 3 /\)\cfﬁplelol
Me "/

S J\\ H
A solution of the title compound from Preparative Example 68
{2.12 g, 15.2 munol), triethylamine (30.4 mmol) and the anhydride
from Preparative Exainple 44 (3.89 g, 15.2 mmol) dissolved in
10 anhydrous dichloromethane (30 ml) was stirred at room
temperature for 30 min. Benzyloxycarbonylsuccinimide (4.17 g,
16.7 mmol) was added and the resulting mixture was stirred at
room temperature overnight. Concentration in vacuo and
purification by flash column chromatography (silica gel) using 2%
15 MeOH-CH2Clg saturated with ammonium hydroxide as eluent

afforded the title compounds (2.57 g, 35%). The regioisomers were

separated by HPLC (Chiracel AD column) using 5% isopropanol-

95% hexane-0.2% diethylamine to give the 2,4-dimethyl isomer (mp

= 64.2°C, MHY = 486) and the 2,5-dimethyl isomer (mp = 71.5 °C,
20 MH* =486).



H15Br ~11 ~ ,NN~N;~H~ NO OOH3IC ~ CH3 and HO NH J cH3 Ex?qphﬁ 7003
102 1 6 J~JL 7?7003 WO 001 37459 PCT/ US99/27939 - 250 EXAMPLE 103 Brf ="
~C ~N N H ~N CH3 N''n H3C NH2 O H3C- N ~O H The t| und from
Preparativgnﬁggﬁgle 58 was 5 dissolved in 1 m of dichlgégﬁ%?ﬁgﬁg and 68
mcroliters of tertbutylisocyanate was added and the reaction m xture
stirred. The reaction m xture was evéﬁ’dr'at ed to obtain the crude product
which was stirred with 33% HBr/HOAc to obtain 20 ng of the title product
after addition to ether, collection of the product as a tan solid, and 10

preparative thin layer chr ﬁ%—é@@%g/—i 659. i 6 J UL 2003 WO
001 37459 - 251 EXAMPLE 10M Ml 2.\ d ~JNNH-~N

"~/ NCH3 N g~ ogpound from Exanpl e
103 (50 my) wa
anhydride was 5

,k o \/\N/ﬁ, o NN
Gt -
Me HBr Me
A solution of the title compound from Example 293
5 diastereomer A (0.386 g, 0.56 mmol), glacial acetic acid (3 mL) and

33% HBr in acetic acid (1 mL) was stirred at room for 2 hr. Diethyl

ether was added and the precipitate filtered and dried under vacuo

to afford the title compound (0.48 g, 100%, MH* = 557.
10 PREPARATIVE EXAMPLE 153
ci Br\g@/m
N (B)

o O

¢

N 7
o T s
Me HBr M
A solution of the title compound from Example 293
diastereomer B (0.372 g}, glacial acetic acid (3 mL) and 33% HBr in
acetic acid (1 mL) was stirred at room for 2 hr. Diethyl ether was

15 added and the precipitate filtered and dried in vacuo to afford the
title compound (0.433 g, 100%, MH* = 557. '



NL H~NJ...I N~NCH NHC~23 ~ OH3C-0~0 10 The title conpound pag| 2003
prepared follow ng essentially the sane procedure as set forth in
Preparative Exanple 52, but substituting 1-(3-am noprop%/I - 2- am noi m dazol e
for 1-ani WOOBEHHpanol to obtain the title product in 65%&"1’%’?’67.93%ABI\/S MH =
| 5 660. 16JiJL 2003 WO 00/37459 -252 EXAMPLE 106 Br ~ ~ ~\ CL ~N N
H~NNNOGCHy N ~~~~ ~ O ~ H3C-0~0 ~Qg8C PCT/ US99I 27939 The title conpound
was prepared followi ng the procedure set forth in Exanple 104, but using
the title compound from5 PrepARNTIVE EXANMPIE 182 in place of the title
conpound from Exanpl e 103 and trifluoroacetic anhydride in place of acetic
anhydri de t &fain the pure title product. FABMS MH =756. EXAMPLE 107 Br -~
~~\ d ~NNH02&~,NNCHSN ~~~~~~ ~NHHC i OHCN-~O3 F3C 10 H
Fol | ow t he prefedure seté forth in Exanple 104, b&#®GSubstitute
trifluoracetic dri dé f &N ti hydri de .t tagn the pure title
product. FABMS &=/ = 1 %@3003 WO Eig%bﬁﬁggzw MPLE 108

PCT/ US99/ 27939 Bi-g ~ ~\ O WN N HyeN M7 ' N N/ ~~"HNBC ~\ O H3C
H3C N "O Me

A mixture of the title compound from Preparative Example 66
5 (1.0 g, 7.2 mmol), the anhydride from Preparative Example 44 (2.2
g, 8.6 mmol), triethyl amine (1.5 mL, 10.8 mmol) and anhydrous
CH2Cl2 (10 mlL) was stirred at room temperature for 12 hrs. The

mixture was concentrated in vacuo, diluted with CHo2Clg and
washed with-a saturated aqueous solution of NaHCO3. The organic

10 phase was dried over anhydrous NagSQ4, filtered and concentrated

in vacuo.
Step B
Br/ \ (03]
BOC -
: N
(b. ;'I == — [Nj -
% N
i (;K \/\,N\( Ny~ N IﬁN
H O X
Me
15 Trifluoroacetic acid (10 ml) was added to the title compound

from Step A above (1.0 g, 7.2 mmol) dissolved in CH2Cl2 (10 mL)

and the resulting mixture was stirred for 5 hrs at 25°C. The mixture
was concentrated in vacuo, diluted with CH2Cl2 (50 mL) and

combined with the tricyclic chloride {compound # 42.0) (2.7 g, 7.9
20 mmol) and triethylamine (5-10 mlL) and stirred at room temperature

overnight. The mixture was concentrated in vacuo, diluted with

CH2Clg and washed with a saturated aqueous solution of NaHCOg3.

The organic phase was dried over anhydrous Na2SOg4, filtered,

concentrated in vacuo and purified by flash column chromatography



H The title product was prepared followi ng the procedure set forth 16 JuL 2003
i n- Exanpl e 110, but substituting the title conmpound from5

Preparative Exanple 60 for that from Preparative Exanple 102 § gig C and
tert-butyIW‘P%ﬁ’ nat e for cyclohexyl isocyanate to obt aifFH{e %)7 e title
product. FABVMS MH~ 688. EXAMPLE 109 Br ~~~\ O wi N~HNN/ HN H3C
CH3 ~ OH H3Q\ |~ OOOlO The title pregluct was obtai ned foll owi ng the
procedure set forth in Preparative Exanple 52) but substituting

2- S-benzyl - 3{Ri&h el wxsind 658¢ BEOIE-C1R5Clo saburatedt witbpaqedousFABMS (M) = 737.
1 6 JUL 7003 WO 00l 37459 PCT/ U899/27939 254 Me H -N N~ N EXAMPLE 110 cl
CH N ~~/ Naanyoiuo hydsomide: tgrgive the Héletqompowadge meLixusmobr epar at i ve
Exanpl e 102 Step C (0.2 tl e conpound from Preparative 5
Exanpl e 44 (g.l%&ﬁr,eo%“‘?ﬁ?ﬁll 5’n‘319%0h/}/}3r ou§5aﬁ012 (5 nmL) was stirred at room

tenperature for 15 min. Cycl ohexyl-isocyanate (0.51 niL, 4 mmol) was added

and the reaction mxture allowed to stir_at roomterrperature for an
additionaP 48 hrs. After co%&%@%& m xture in vacuo, the
m.) and stirre t roomterrperature overnight. The resulting m xture was
concentrated in uagfo, diluted with anhydrous DME (5,8L) and to it were
oI (2 2 nm., 20 nmel)—and
(conpound No. g, 2 mmol). yEae react t upfesiwas starred
at room tenperadaturg overm ght, concentjrat™¥ i n udcuo nd puRLiNtEed by flash
aqueous ammoni um h XI de tQ give thﬁﬁ‘ﬁl tl e conpound as m xt ure of
di ast ereoners (taff” t1‘1‘33‘ 6837 55ok 1118’%!(‘2)(35 20 16
10 of histamine dihydrochloride (46.7 g, 0.250 mol, 1.0 eq.) and
sodium carbonate (54.3 g, 0.513 mol, 2.05 eq.) in distilled water

resi due was é@e#i«' uted with CH2C12 ( 10 nl) and triffuoroacetic acid ( 10
a
added N-met hy#pph @.] cycl ic chloride
col um chr omat ograp‘Ply (si |2 nal.gpN 1 Nng 5% MeOH 95% € CI 2 saturated with
JUL 7~~3 WO Q%Sa/b%%on&%% over a period of 30 minutes to a stirred solution
(1250 ml) at room temperature. The resulting snow-white

suspension was stirred vigorously at room temperature for 90
minutes. The solid was filtered off and thoroughly washed with ice-
15 cold distilled water (4 x 50 ml}. The solid was collected and dried

under vacuum over P,0, at 60°C for 12h to give the title compound

(59.2 g, 0.245 mol, 98%, MH* = 242).

Step B

20©i ©E§ ey

A solution of chloromethyl pivalate (18.5 ml, 0.125 mol, 1.2
eq.) in anhydrous N,N-dimethylformamide (DMF, 100 ml) was added
dropwise over a period of one hour to a stirred mixture of Step A
above (25.0 g, 0.104 mol, 1.0 eq.) and potassium carbonate (17.2 g,



Et H N ~N-N EXAMPLE 111 PCT/USQ9/ 27939 s= ~ ~ ~ ~ ci ~N- N ~CHzCH3 ~Ni-8 JUINODS
NI ~OH Followng a simlar procedure as that used for the preparation of
the title conmpound from Exanpl e 110, but using the title conpound from

Prepar at | WOBKH#A9 e 103, the title conpound was obtai ned LMKt ure of

di astereonmers (brown, sticky solid, 28.7 nmg, 2% MH = 696, np = ?9.3C). 5

Pr- H-N~N~N1O1 iv~0 Hci CHZCH2 CH3s5M -~NVN Fol lowi ng a sim |l ar procedure
as that used for the preparation of the title conpound from Exanple | 10,

but using thep. 1960k anpeyndnf Ay droapasmri BeoEBHIg EAthddhe title
conpound was obtained as a mixture of diastereoners (tan solid, 18.5 nm)
1% NH+ = 71MtGegen agmospheracilhe ppixtyrappe stirped at 90°GArokAB7dBe 5 10 15 -
256 EXAMVPLE (b1t werd rafdVedt dnddbdadublNa® sorc NV Qsfdu@ BT/ US99/ 2793~1
~J~~203gr / 1 ~\ d ~NNvl ~N~~% N/ _~ ~N~-N OO To the title conpound
f rom Pr epar attelien @paifpbens 1109gnl angl extoactad Withvetleylatdiade HORRY 3. 34 g, 25

73 (432 8, 38 mrats R chowdaife ifsaflenpliRait L AT STRENAS ) he
m xture was sind eenfemtratodmuderpaaumeat 30der N msidualgiff-whitee ni xt ure was

concentrated gogdqg%ﬂéﬂ%gﬁ‘%?‘%ﬁ%{%h%ﬁéﬁag&d‘ &&%QSQ: i 12 Jsaturat ed

aqueous sol ution ani c phase was drred ove nhydr ous
MyS04, filt eroydr ailtacgmlde giveatledtitla coamomndl2® g.e3.086anvaS4peiri fi ed by
flash colum chromatography (silica gel) using 2% MeOH 98% CH2C12 saturated
w th aqueous l\éﬁmﬁ?‘éﬁghydroxi de to give the title conpound as a m xture of
di astereqgers (4.92 g, 36% M+ = 733). EXAMPLE 114

Step C

e Qy o0
N N E— N _{l_v N
A & X A & ¥
Lo~ Lo~

A solution of the title compound from Step B above (5 g, 14.1
mmol) and 4-chlorobenzylchloride (2.5 g, 15.5 mmol) was stirred in
15 anhydrous acetonitrile (60 ml) at reflux under a nitrogen
atmosphere for 48 h. The mixture was concentrated in vacuo and
recrystallized from ethyl acetate-hexane to give the title compound
as a solid (3.2 g, 47%, MH+ = 480), and the filtrate which was
concentrated to give additional product (3.6 g, 53%).

Step D
o '/®/cx o @/01
N -il-v N N
o N o
VKN) o \/TN,)
\—o»\(‘

A 7 N solution of ammonia in methanol (10 ml, 0.07 mol) was

20

added slowly to a stirred solution of the title compound from Step C
25 above (3.2 g, 6.6 mmol) diluted with MeOH (10 mL) at



"
I f the procedure set forth in Exanple 113 is followed, but the 161 2003
N-substituted i m dazol yl al kyl am ne below is used the indicated conpound
woul d be obtained. FBr / ~~~C F NCH3 "NH3C H3 ~ O.Q.n N~/2|\}Ré0 Aye A
Conpound AYO00374% g 3 ~3 | . ~~~~ WD 00/37459 N\ Ni 1 "URPAREEN Ani ne B
N ~CH3 N HN~NvN Amine C'CH3 NN ,~~, N H Anmine D 5 PCT/US99/ 27939 Br - 257
CH3 H3C/ \ ~ OH3COCL N' 1 ~H3 ~/13N~-N Conpound B Br / ~/ ~d ~N~j
N~~CH3 NCH3 ~"~/ N~N~jN H3C H3C O O Conpound CBr / 1 ~~ci \J NN CH3
CH3 -20°C. The resulting mixture was warmed to room temperature and

stirred for another 12 h, then concentrated in vacuo and purified by

flash column chromatography (silica gel) using 3% MeOH-CH2Cl2
saturated with ammonium hydroxide as eluent to afford the title

5 compound as a sticky solid (1.2 g, 51%, MH* = 366).

Step E

o /3,01 ‘ /®/c1
g/
N N —»  HyN o
K \/m: Y VT[ 0
N N
A solution of the title compound from Step D above (1.21 g,
10 3.3 mmol) and hydrazine monohydrate (1.7 ml, 0.033 mol, 10 eq.)

in absolute ethanol (20 ml) was stirred at 50 °C under a nitrogen
atmosphere for 20 min. The resulting suspension was diluted with
ethanol and dichloromethane and filtered. The filtrate was

concentrated in vacuo to afford the title compound as a yellow oily

15 solid (0.7 g, 91%, MH* = 236).

Step F
oﬁ/o —%

/@lc} N
LN () = //Q/Cl
e GO

" A

A solution of the title compound from Step E above (0.695 g,
20  2.94 mmol)} and the anhydride from Preparative Example 44 (0.75 g,
2.94 mmol) dissolved in anhydrous dichloromethane (10 ml) was
stirred at room temperature overnight. Additional anhydride (0.1 g)
was added and after 1 hr the reaction mixture was diluted with
CH2Cl2 and extracted with 1M HCIl (ag). The aqueous phase was

25 basified with 1N NaOH (aq), extracted with CH2Clg and the organic




HsC~ ~ O ~=-N H3C O O Conpound D EXAMPLES 115-126 Fol |l ow ng the procegui}f 1
set forth in Exanple 113) but using the N-substituted i m dazolyl al ky1l aJ %@
(I'm dazole) in Table 12 and the carboxylic acid from Preparative Exanple
51, the PWOdBME in Table 12 were obtained. 10 1 6 J WTVEIEP* N0 001 37459
PCT/ US991 27939 -258 TABLE 12 Ex. Amine Product 1. %ield 2. MH#+ 3. mC 115
~IFBr/ , / VA 1. 19 ,N(~ ~~ 21836 H~-N-WN N\ ~ F 3. 105.4 a ~N-a~N
/=1 ~\WN OO116 - \ NBr / = ~\ C1 1.27 2. 734 H NI=t ~N'N~\ N 3
Sem ~N~. / ~N phaSel drfled-dird¥ &3 dkdis\NESBh. /Afler filtrabbnl 188 obganic734 H N n ~NvN
~\ / 3. semi ~N~~~,I-N/-1SOId O~-N\WNOO118 HBr / , / \ C1L OH1l. 52
\ / ~ 2. 74Phage-was concentraged ipvagyunto afford gy white fpam-(0,7490 119 oMe Br /
1/\ClC]\/§JO. . CN\ / 3.65-7d HN-NvN ~//~N N N ~0 O 16 JU
~~0~ WD 00/ .4/89&&8'%? 727939 - 2569 120\ / O Br / , | ~ O 1. 48 2.
763 HHN-N N\ ~ Owe 3. 125V ~,,~~ N~ 130 ~Ne N O O 121 cNgr / 1 ~ ~ cl 1.
20 cN 2, 758 HN ~ N ~ | _3. sA%rp;ﬂ\lvN ~N~~ ~TN . n SQA i d

5 PREP TIVE EXAMPLES 156-157

Following the procedure described for Preparative

Example 155 Steps C-F, the piperazines listed in Table 5D below
were prepared using the corresponding arylalkyl halides.

10 TABLE 5D

Prep. Halide Product MH"
Ex. j

N
156 [N] # p 428
0

Br |"|o’r\/T

CN

157 | T [N] 1 //OfCN 441
Eor N
N

PREPARATIVE EXAMPLE 158

STEP A
BOC

1 HN

H,N i — =
N NN M\~ NN

15
To 3-(1H-imidazol-1-yl)propylamine (20 ml, 167.6 mmol)

dissolved in water (200 mL) and MeOH (200 ml) was added 50%

NaOH (aq) until pH 9.5. Di-tert-butyldicarbonate (41 g, 187.9

mmol) was added while stirring at room temperature for 4 hrs and
20 while maintaining the pH at 9.5 with 50% NaOH. The mixture was



~N\VN OO 122 - CO2 sr /| 1 ~~ClL 1. 19 coNH2 2.776 HN ~ N ~ | 3. sé&rfi AN-N03

~Ny~~Nn SO 1d ~WNOO123 ~~ ~sr / 1/ ~CL! 1.15 2. 783 N ~ |

3.85-90 ~N-N ~///TNNN.. 00124 ~Br / 1 ~~¢ClL 1. 1 N n ~NvN
. . 939

3. sem ~NWOOI™¥95q | -\WN OO 16 J UL 7~ 3 mooo%?%ﬁ@%ﬁg

PCT/ US99/ 27939 - 260 125 / \ sf ~ ~ ~ ~ ¢l 1. 35 ~N~ ~ ~ 2. 747 IN 3. (A):

86 H N ~N-N ~N~' ~~ N ~ (B) 84.7 "~ NI®F© 012s ~ 1| Br , 11 ~ Cl 1. 15 N~

~ 2. 719 N~/ 3. (A): H\N- ~_ 206.7 ~N ~ O N~ (B) O N~ 121.2LN 130. 4
EXAMPLE | 27 spniertrated igivaaubltekBmoyveNnedt 10eOK: Mhen Brxttacied withd ~N > CND. .

~~ N O ~N~N solution of the title co und fr eparative

Exanpl e 109 (H”f%glgl?ard}ea ‘ié?«rf‘é%ﬁg‘?sé,“’af. c}na o%er 50 ?Igfégp\%ed i n anhydrous
CH2C12 ( 10 mieratbsndddpbesirat RN exvhéfPyate(Be (Ble3bbdurdd 23mol ) and the
resulting solution was stirred at roomtenperature under N2 for 1.5 hrs.
The sol uti ongnwa8%cMidtr228.ed i n vacuo and purified by flash col um

chr omat og%aphy (silica gel) using 2% MeOH 98% CH2C12 saturated w th agueous
anmoni um hydroxide to give the title conpound as a light yellow solid (
1.98 g, 84% SpB= 758). 10 . A@R A A3. ASH. AL. Aa. A, . AQUFL. A. A@| . A3Y
AAAAN2 AAAGS  AAANA AR AY. AIF .A,.Al.ségl. All

HN L =
—_ HN i
[ NN NsN - Ao N\(N
OH

To a solution of the title compound from Step A above {0.50 g,

2.22 mmol) dissolved in anhydrous THF (15 ml) and stirred at -78°C

10 was added n-butyllithium (2.8 mL, 1.75M in hexane) and the
resulting mixture was warmed to and stirred at -20°C for 1.5 h.
The reaction mixture was recooled to -78°C and anhydrous DMF
(0.35 mL, 4.52 mmol) was added. After warming to and stirring at
25°C for 2 h, MeOH (2 mL) and NaBH4 (171 mg, 4.5 mmol) were

15 added and the resulting mixture was stirred for 1 h at 25°C. The
mixture was concentrated in vacuo, diluted with dichloromethane,
washed with water, and the organic phase was dried over
anhydrous NagS0a4, filtered, and concentrated in vacuo. Purification
by flash column chromatography (silica gel) using 5-10% MeOH-

20 CHgClg saturated with ammonium hydroxide as eluent afforded the

title compound (0.32 g, 56%, MH* = 256).
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To the title compound from Step B above (0.31 g, 1.2 mmol)
was added 4M HCI in dioxane (5 mL) and the mixture was stirred at
25°C for 12 h. Concentration in vacuo afforded a residue which was

used directly in Step D.

Step D

Br /\ Cl

~

H,N =i =
+ CZNAU-NN HCl___»

), T B
o A

ﬁ/o
(

2 =2

?_

A mixture of the title compound from Step C above,
triethylamine (4 mL) and the anhydride from Preparative Example
44 (0.55 g, 2.15 mmol) dissolved in anhydrous DMF (10 ml) was
stirred at room temperature overnight. The mixture was
concentrated in vacuo and diluted with anhydrous CH2Cl2 (5 mL)},
DMF (5 ml) and trifluoroacetic acid (10 ml). The resulting mixture
was stirred for 12 hrs at room temperature, then concentrated in
vacuo and diluted with anhydrous CH2Clg (5 mL) and DMF (5 mlL).
The tricyclic chloride (compound # 42.0) (0.75 g, 2.17 mmol) and
triethylamine (3 mL) were added and the mixture was stirred at
25°C for 48 h. The mixture was concentrated in vacuo, diluted with
CH2Cl9 and washed with a saturated aqueous solution of NaHCO3.

The organic phase was dried over anhydrous NagSO4, filtered,

concentrated in vacuo and purified by flash column chromatography
(silica gel) using 5-10% MeOH-CH2Cl2 saturated with aqueous



.A9a . AL .ALS.ALYE. Al .Al< .AFhl .AFl .Ay.A As.AL. A .Au9.As. A . AY 1 6 JUL 700
. A@ ASy. A9f . A?. Asly. AU A . A&l . AH_. A'f, . AN.ALAl . A(. A'| . Au. A AL. Y. AF)

. A(S9. A & o - ANTCAUG A A A[.A2 A .A3.A332 . A AcriosedSms C
(#-#-p?°ég G(VED ~~p ppppppppp>p>p|pppqs°°°0°°°° ~07??7?~ >’>>I’>IIIIX~X’>’>’>>>>><<><<>
<<|<<|x<x<x|xxx8>77>7><7<||x>~>>97<7ﬁ£§x??????? ~??????~2~??~??A., ~ 45 ~ C

p°°°|ppppppppp°°°~xx°°°° ?2222227>>>><>><>>| | x| | xx>>| | 9|?>>><><>|<|<?
| 222722778 >PMAIHUTD |h»yd45©x1d¢ct.q> ghie ity e compouncf( is a mixture of

(#. #. 78<|8ﬁ;.> >~>7>> $52< 27?7? | 222222~222222?2~x| | | ?| ~???| ~| ?~>
X| | 2>~~>?>>7< éegn§§ E@?i 3 §<>Ii|<x :%xxpxxx||~~~~>>7>7>>>||<<7>7>77x7
<>S?77>5?27>7<? >|>x<x<<9>|9|xxxx~9||~9~~x>>>9>9999|????? ~?>?~"2??7°7?>| ?| ?>7?27?7>

~| ~>?>| 22~| ~?~~~~2g" 8" y g
(#. #. >||xxxxxp0888>8>8| 6599777 . ?77>>>>||||x<><><|8|x|x|x
~?~>7>?B?<7?| 7XH&ﬂkﬂwﬁg%ﬁbhﬁtm@daﬁ?ﬂ&irﬂkﬁ?b?Phﬁkﬁ&h@?ﬁ&lﬁgﬂé

(#.#. 7?27?78 p< :
<<( <. #. | ||XX$¢%10$$ ﬁDﬁPFHle?’rxﬂﬁﬂﬁﬁ‘?ﬁ F ipte %XW%§5’<‘?@3Q‘¥W6%FP?I%| 8111111
IIIIIIIIIhé | thiel ddrtédddrldihs lalhikleb lok lalnhikk I Hyldrbthiblibies] | | | | | 222222p>~2~

| >27777 >>45 >C

|
| ?

>||><x><x8x<<<|<<x????????y9 00PIEAs g2 BESY <<<<?<?| ?2?27<<<<??ppxxxx8| 8x8xxX|

| 18188 8] <|<|<|<|88]<|<||?IIIIT?TTTT>>>>?>>22222222222| ||| |Ix|||]|<|]]?]
X2~XXX P 8<?<?<?2?7<7?| ?277727<?2>22777<8~<?222222777?| ~?~~~~>7777| >| >| ~| >| >>| >
>| >x<| <| x| | % é XS XS ?2R 27775 7>5S7SFI7IIX 2T R XT=X= >/,<>7/ 2] | ?| >>~7>>>>
?2>2~22| | | ?<'>'.F".5.P.)~ p272| ~~'>9“»'“5’£f’f’~>'>'>| 2?2P222~~~~P .I>L>~| 222t|:1 ldTH45 ~C
THTH( HT#. #. pﬁ$>>37>81<x<<|y>>~||>>>a>~~||x|x|>>?>>><<~|~K%4<?>>>>?><|||???
?????????????????????????|<<<x|xxxxx||||xxxxxxxxxxxxxx|||’§ Nh?| [ xx] | ]
LITTEE 2 o e T Tz POT=RARORZ < 2>| >?G ##D4
5 #C ‘ Ci 1.37
DD( D#. #. 82?2 P2XXXXXX ﬁéééx§é;k xxxx||||"F| T[] ] ?2?2?22?2922889>] <p<p<pxpppp
ppppp?pp??x><?~ 24 ~87-20027C <x>| ?| >| << 75>V ~>YL| XXX PP ?~X?| | <?<<?
<<>>><>X>88 ||?>>><<<<xxx>>>9 | > >|||||||§ u X| x~:?????~??x>>?>??||?
| ~2222227>~P~~~22922~22~2~2~~~2 52 $M u&68&) 45

i

(#. #. ~| >>| >~<x| ?2>>~2?2>22?2?2?2?2>~x?X| ~>>8pxx~| X~| X| | X| | X| | X| | Xx~| x~| x~| x~| | ~| | ~
| |

I

\\ (\# #. ??>J’ITXX??~;8?I ’)’)’)’)I PP PP PPPPL *////\\\\\\\\\>\\th\\ SeaSSSbocccc<??2?7?2?

?2?28>| X?X??>| px8XXP?2??2??~>?~><?<?<<p~«| R SXXX ?XJ8+8B>?P>~~>>7>>77|
~>~>>>>>?>|><|>|x>|x<|xx|xx PIBEMSX >| > x<<>?%><|27bb5|x??xx~<<<<<>
<>?7?7<| ?2?2?7>P| 2227 H 4qx&<; ?| ~??>[|~??>~| :M2~~0??0L 85 &
DD( D#. #. p?22389~] | <<>~2[F835252522<2<2< 255Ky M ~x 4 >| 3| >| ~| ~X~X>X>8~<~
<~<>|>|>|>|j|><><><><>|>|>|>|>|>|>|>|>|>|> a?&f?f?????Ox%xxxxxxxx8x8x>8x>8x
| 8x88888X8X8X?BX~BXX?X???7>7?~?7<<I<<?~??7~>0><?| ~?| ~>| ?7??~??>5~X>?>x<???~| <|

<| XX~| XX~ XX>| XX>>X]| | 2>X<?pSS>SSSS>S<S><>] > > || | S<<p<pxp??~????2?2x~?| ?>| ><~~0
<~<><><>~<>7887?X | Xx>x?8~?7?7 IS : RRLE~~?~?| ~?7?| ??07~>G e#&H# @5

&#C teP A
@ @t. #. ?>~?2??] | XXXXXX| XXXX]| | XXXXXX??2??2??2?2?2?2?p???x???7088>8<8| 88>8>| 8>8>88<

o8<8|8|98||ogxooo;%?bypv>X9>|< <<??| ~xx| | ?| | 22?| ?~2F~9OXEBPMS 2| 22| ?| ?| >| ~><<

~><<| | p<XX<OX><>< ﬁ<><~||||||f>r>x$99xx*>|>|<<<> <Q~??2?2?2?2x>| >| ?~| ~| ~>| >?| >

7|7||777 ~2227~ B F727-997-9-3" 7>~77~~7~~| ~0 :3H50Th 45 /€ h h (

h#. #. p ??????2@77g£77 7Fh ~7%% Smatiranitakale 12 % ; ?887xX7p??p??7?7?7?7?
Fﬂy dle Zﬁ?%@ﬁ? p7p

x<°>???¥?? 9>99|X§%’X< PSX<> >l < E> x9>>é9 ?<||>>|>>|>><|<|>

x| >x<x<xx<pm&wmm15>mmrﬁw&@aﬁzﬁ i e
>><7<0<22772 2582 22T 293 38 s 504 a8 Wdot s e

ee(e#.# 999383¥<<<<<<> 3 SSSICLLLSSSIILLISSSSSS S533>22222222?2p>pppppp

| ~<?| ~>?<?>3xarsght:>Phe srbaard Ras Titerea diheted Wit AhBYAFPABPEMRD XX ?| | <?7<<??2?~

???????7~>7<<<?| ?<>| ’>x<JIh ~<<xx> <XX|><p|><ngx<p>p>XXXX88<<>79>>>>>>X>X7|X
>| X~X8f>x<<oa;ndmpltege:¢| s-filtrate wap| concontrateghinbague. diduted withoye: 22| 45 2C
| [ (] #. #ogg?~ &k5615~aﬁ&>sv>a>s>h>ehﬂmﬁxa>§mr3&4d>2cﬁfm SORORGE 3F RATRIGH>>| ><8>2>7~2

???<<LKLKLKLKLKLPLLKLKKISSSSKISSSSASSSSASKA XX SX SN SX SK SR SK X SX KX XXX XX KX XX XXX KX XXX |

>?2x8p<xxxx| | | | >] 82| x| | | | 3| 2~<?| <<<?7<8<| 22<| ?<| 1<| 0] ><?| >| 22?| >| ><| 88887>>|
>~>?~0~?p~X| ?~?X| ~?X| ~| >??<>p>p>X>X?>| ?| <?<?<>8<??8<?<| ><| ~<| ?| X??| ?<pXxXXX]|
<<<xxxx|>|<><>x<>|<>|x>||><><>9>9>9<|||xx99x|99xx898|<|<9|> | 2X?22X>Xppp?X~|

8773| >7<7<<| 77777' | ’?l ~— ’?’?<8| 27>< X’?’?>| ~~| ’)l 2<<>?200V: ** k45 *C
KK( k#. #. X<~XXXXXX<| X><X0?>X?>| 2?2?| ppp???2?<| | | <>S<O<OOS| | ~~<<<<<<<L| ?2~| >?2~>
T <KPXPPXXX| XXXX227?| ??2?>| ?2?8?X~| ~?p?~?| 8<?| | ~~| | ~??<??<?~<<??>XX?8<| >~??>>~

>>>>>?7?7<| PXXXXLX<| | <] SIXSIX<KSX<SSISS<S| SX>IXSX>KX <LK | <[ X>SXSX>>>?~" ?2~27?7~
>><<X|X7||||7X<X>>>~>0>77|77>7~~~|77 77>~|77>7 |77 77>|~77>>||>7~~7 4

O N A ] o~



fC
8p8p( p8#. #. 0xpppp888>8x<8x| 8x8>p<>q<>| q<>| $8>| 8><><><>>>7>>>>>7>| >| Kk 5|k 143
???~~a???x?" pp??2????77<??2?2?277| | <<| X???pp??~~><~<~<<<<VX < ~!<2<<>>< >| 8| ?0007?

1927>>2<~WPPOIMAH-2<<?" <?22>7~>~>>" 2222227>>| | ~| ?| 2?p~x| Y28 xxx| <<<><<
<<<?| >33 | | ||| X] XX<X>X>| >2255>>~<2?| ~X2XX?2X ?2~~2?2>~2~22~~222?>| 8| >?>| | >>~x~>
?20<dD: -"1445 ' C - 160 -

44(44#. #. 99908999|9yy||>~~|>>|>|>|>99|9||~|> >>>~>| ?| ?| <<~??7?° ??2??7<?~8??27?7?7
>?| 2?1 ?| | ?| ”h‘ﬂe>d>d Tﬁah@ivégld?&ldﬁe?l bus NedS0. zg"f'ﬂféréd"arrd><°8°°><>°p| ??
???°| ??7?| ?~x| >?>" 8<|7 ?2~X| >?2?2?2?X| >X~~| ?2<??>?2>?2?2>>?2?7>7?27<<>><<>>| V| 8] | xxX| | <

|<<<>|XX||<XﬁﬂﬂéﬁhﬁhﬁK@P@ﬂﬁkﬁﬁ%ﬁhfﬁﬂ?ﬁﬂbfbﬁﬂﬁnﬂm?ﬂZ?@%ﬁ?@@@?ﬁ@PW?|???~|?0??
?2?| p>??~| | °°>~L%77 zCCd45 CC
dd(d# #. ????? B8>>>>9999999 899|~~9><<x>x9 >x99<9>>9|~>>9>9>9|~|||||9> | ?

<>| <> <>|<><<?<<<<<<<<<<>9<<<<<<<<><<<<9<<9<<9<<9<<99<|<|3?§3@g°|>|~| 8x 8~
>>~X| ||| >]]]>] >~ exng$>|>x>x>x~>x~‘pL;f>8ﬂ$ﬂyn? ~?2272?2x422?2~7272| 22?| 7>>7>>
?| <<x| | x| x| x<< 2?77 §<x<x>x ?<>P?7<| =RV~~~ | ???2?7~277727
>|99~~~~>~~X?PN p9>|9||>><||>9 STOEMNK T&& 45 & CTNNN

TH#.H#. >>~~9>>>§§§§ aggﬁﬁgﬁ%%tgzgg§£232§¥89§@%XX§¥XXXX<o?%?%?xoooppxoo 27~

?2?2?2?2~???| ?| | ~??< ] >] <>| >>| >| xx
| <<>><<p?| | 1028 mumiRk)~d8solPetk irraeryiorritrite (1€ MB)| WX biirfad?at8oeflix>for ?x ??7>| ~>?77>

~>??| ?2?2~??~| 222~+X~222>| <>802\ M S&R
]](]L #. 9ppp <_?§§§5§_E%¢g> ...... §£)§§§§g }Qk&?TQQXVP?4%%&&&xxxxxx°x>x~x~
x~x>x>x3@>xznﬁx?wﬁ¥95x§%§7x<7x<x78?????????? ??78<<??<~<?| ???° ?~??7?| ?~x>7x<?
X< <KX KKK KKK KX KX BXXXX| X| X]| | <<<>XX| | <><<<8<<| | | 25| ~| 2~>?~7] X?2X><X]| <<<<7
?2<<?| <??| <?| <X>~X| ?Xpp????2~~~>?| ????pX?>??>?>?| ??7?| ?>?>~| ~~><~?" 0???v: S

45 :C (#. 1%
?||<9<9<g<|7T:§T:X<8<<999<9<999799999 ?22222222>222222222222~ppp>~~2<<<?2?7>?>

2a??2?| | | ~| ~| <| <| <[ <| <|'| | zf~oqBopes | | | | || [ <|<[|LI[][1111]< >°TB*?M$~IIIIIII
IIIIIIIII~~~IIIIJJ>,_J>LI\( IIIIIIIIIIIIIII~??’?’?’-’ﬁ?z’i\f””’>>>> >EPZIFSEESE>S>>
<SS >S555>>> >>>0>>><9|8x9998|x|<>99>> S}xB¥2p2022220| | >| >| <~
| >| > >>>x| | | | | ~| ~| >>>>?})~ |~|~||>|>>7<>>777 7>7>7>7>~x7|Lp||7 | <| >?x>??>p>??

(#. #. 27~ |o|o|o|o|o|?|?_Fg?ygﬁyo}999999999999939999 xOx YPIBBMS 5 nnnoy s >~~|

L1121 22] 222] 2| ~| 2] | >?5852" ~2] 2222p?2222222| | | | | tdn<x| x| R¥FFL MMEEEM
|||||x|x|I|r|;LLg§gg§twval||||||||xxxxxxx|x|x|x¥§rirr++w+1|||Lxx§x|x|xxxxx
XXXXXXXXX| X| =22°2°2°2°72°2°2 ¢ << OO L L L L L > > L L L L << <<K7LL <<<<<p<p<

fé:)e) Hille SompoLI Q’Q;ﬁl f<p §>§9 (?iﬁ Bl | <l < ~>>x>| | >
EE? E£;ggzg>?§323ﬁﬁﬁff&&k&hhamﬂ?iﬁa?n@>3ﬁﬂxﬁ?QOTHfP£88?H??ﬁ???5~°°~~°°°>°c0
OO( Of. #. ??2?ambpwas Btirreckinca Parxhydrogenateraiioonk terperai®88 §8x48888888x xx xx <

o] seaa i B St BT pis °°°°€é’é#§>oé°3ic?§r<<aigé 543 s o

??27?27?27?7~| ?2?~>dluted>pith @T&Clzmuﬁrasﬁed with a saturated aqueous solution
(#. #. 9>9999x999999999999999999999FF999999999999999999999>~~%FF< | <?<?<?<?<??

<??<??2<?? <d¥2$§i@§ﬁb$g3$@$¥??&QP """"" ﬁXX|||xx||~>~

222222227277 >>>x<|x<> x<>]] >| i{l><x><x>x>77>>p<x x@£ <777~~777 ?2?7?
aM@Qﬁ?CHgCizfﬁa Wit ~2220 :// 45

o< gmakd %b?rfe?<265iﬁ§>§2%>ﬁ/ﬁﬁf?47:5?6}"&?6?5%ﬁBéﬁﬁftEa<><><><><><><

SIOISISISISOISISISIOSS?~?2?2?2?2?2?7>5>~5?22?2~??7~-7" 7|77777 |7|~7<7777p777 ~PP???7?7>

><<| | >x>>>>| isprier| 22€ g SPO% MUK =2TTPK?| >x>XX~xX | | X| <x| <?~| <| | >~| ?%x]| | ~>?>
P>DP~>P7~ o~|99>9999<99 ~<?773~ o~~x89~|~ooo 9|~>oo ~?22?27~>~| <<xe: L2245 2C

998997799~~9mr ;;445

A4(4A#. #. ?7?| ?>>??27~>><?| >~?7?>7??27 ?28p?8X~| >??p<X?xXX?X??87?| 8| x8<>????x?8?7<><" <
<000000000O000000OO000K [T TTEETTTTEEETTTTTTEETTTTTTT LT ] <<<<<<<] | <

x<>x<x<x<| x| >>x| >~x| > > 2| | pl p| pl pl 2p| p<| ppl | pI 20| | al |2 21| | > 22?] 7| 227 ~~
777|>7>>7 7777>7>>><<77<xxxxx~77>>x8<<<<7<7<><><x><|~||||<>||<>x[>x>|>|<<<<

. Y. . Y. Y. Y. Y N Y. e N L el L NN N L o L N ININININNNSS . N PN



0000000 g wr mheYmhe” Y] c] ca] c$a] ca] c$a] ca] c$a] ca] c$a] ca] c$a] ca] c$a] ca1] %aj] ca
U] ca] ca] caU] ca] ca] ca] ca] ca] ca] caU] ca] caU] ca] ca] c”*a] caU] ca UL 2003
CIIID%PPP RRRRRSSSSSTThTpTTTW vpkf a[ V] caly ¢ cal ca] ca
] ca] cal cg‘){/e ]’%75] ca] )CS]Q%] cal ca] ca] ca] cg] ca]/\f:a]oca] E:Z] caj cﬁ?%af%alﬂ ca]U]ca] ]ca]
ca] cal WMWWK@XYYYYZ#Z) ZZc[ ] "W~ _> r """ aaaaaa7b~ytojd_ZU] ca]ca] calUca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] edpdal ca] ca] ca] cal] ca] cal] ca] cal] ca] ca] ¢
a] caU] ca] ca! 7bbbbpccccdd~eeef fff $gg hhhhhl i Fi @ E] j i #kkk{vpkfa\W]ca] ca] ca] c
a] cal] ca] ca] ca] cal] ca] cal] ERERPARATTE AP (BY] ca] ca] ca] ca]ca]ca] ca]ca]c
ajca]ca]ca]calcal'k"l1113mGno) o] o
pVpbp} pppwaxnxxxxnyydzgzzzz?{{{ &} zupkf a\ W]
] ca] cal] ca] c&a] ca] caU] ca] caU] ca] ca] ca] ca}ca]

cafca) ca] ca] ca] ca] ca] ca] ca] ca
| ca] ca] ca] ca] ca] ca] ca] ca! & c}

cal] ca] ca] ca] caU] ca] cal] ca] ca] ca] Caleahea ca] ca] ca] ca! 9gs$;

?EQ wgl gb\ W fa\W]cal ca] ca] ca] caU] ca]gal)f ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] c
a] caV] ca] caU] ca] caU] ca] ca] ca] ca] ca] ca] cdy ca] ca

QEHTYS' 3MDNVZ| Wil il rvaaeaaeaegahs@aw a2l &l BaVifat cal cal cal caV]
cal ca]ca] ca a] ca] ca] cal ca] ca] cal] cal] ca caJ ca] ca

2% i m{{ vql gbﬂ/%gcnsr@x q&s:am ssinstdherabengy &]r@a]i@a}resir@@@]fdav] cal] ca]calc

PN 8 5 b ks e £ S o ko A A KA oA S L T IR B

a] ca] ca] caV] eshp @a\}asa;]xepared (52%, MH* = 220).

% 6JX\ z~h}xskf AYnid_ZI fa\W]]caD] ca] caD] ca] ca] ca] ca] ca] ca

UV] ca] ca] ca] ca] c*a] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca>( 2

6C<I Rgj kzupke [ VI f a\ W ] ca] e Erd RATIVGR Fc@dMB] EdJas] ca] ca] ca] ca] ca] cal] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] caD] ca] caD<]ca BQ bty #', 69;

}wl ga\Vl fa\W U] ca] cal] ca] caU] ca] cal] ca] Fmal] ca] ca] ca] caU] ca] ca] ca] ca]

ca] ca] ca] cal] ca] ca] caV] ca] cal ca] ca]ca
; =Bl U-+- =7Ff } zupkf a\ W U] c" a] gal,ca] ca] pa] ca] ca] ca] c(a] ca] ca] ca] ca] ca] ca] ca]c

aU] ca] calU] ca] ca] ca] ca] ca] ca] cf}' cal] ca] ca] ca] cal

14=?X_j puz} xsni d_ZU] ca] ca] ca] ca] ca] £0a] ca] ca] ca] cal] ca] cal ca] c$a] ca] cOa] ca]

ca] ca] cOa] ca] ca] ca] cal] cal] ca] cal] ca]xal] ca]ca] ca]ca! "' [q"' 4RTVYb} xsni d_ZU]

calcalc ajcalc ] calcalca]ca]c

o ca?](%q ¢ aﬁo%hﬁca ﬁ%c DT %@ﬂr@@e@@hﬁ@&ﬁ%ﬁ%ﬁﬂ&&@tﬁﬂrﬁﬁé

=HTYbhj r} xr nb@% WQPSZQ]EJ] @@EP&HFMG&’P@Q Ié@]lcbéi(v]md\f} gsﬁ]tca@péé]ca] cal] ca] ca]

/C g]SE)%EJ]y(s:rGH gf%@%%f a‘ggai }Egg] é%ﬁgi ﬁ%ﬁgﬁca@aﬂs c$a] ca] ca] cay

ca] cal] ca] ca¢srapoaha attoprepbledladw] Mﬂ’ca]m]) calca

Rdqg}{upj d*XSi d] caU] caV] caV] c, aV] ca] cal] ca] cal] ca] cal c, a] c, aU] ca] ca] ca] ca] c
aU] ca] ca] cal] ca] c, al] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca %BP dsv

7: | w mhbjsXi d] ca] ca] cal] ca] LeUemr] caU] ca] ca] ca] ca] caU] ca] c
a] ca] ca] ca] ca] caU] caU] ca] ca] ca] ca] cal] ca] ca
:=BL_nsuz}*-0?k{} xsnid_ZU] ca] ca] ca] ca] ca] ca] ca] g~a
] caU] ca] ca 7

UV] caV] ca] ca] ca] ¢a

ga] ca] ca] ca] c&a]ca] ca] ca) c&al  ZpxwZiMegpkf a\ W] ca] ca] ca

] ca] ca] ca] caljga 2\Ca ] ca] ca] ca] ca{] ca] ca] ca] ca] ca] cal] ca] ca]

c"a] ca] c2a] chl] cx T%)| (6t \'N| Wr nhc’\Y] ]1]ca] ] cal calca]ca]calca]c

a] ca] ca] ca] caraa] cq] cayea] ca]‘ba] c Ida]'ca-]-rea] cal] ga] cal]ca] ca] ca] ca! +-8

Dl Lv{vgl fa\ V] wmhe1Y] U] ca] ca] ca]| a] ca] cal],ca lﬁﬁ’] U] ca] cal] ca] ca
df p|

U ca] ca] c”ay] ca] cal] ca] cal ca a<DJ] cal ca] ] c468:

i mpwr mhb] Wrhc”Y] U] c”a] calU] ca] ca] ¢ ] ca c’\a] ca] c @jﬁ%@ﬁ]’ ca] ca] ca]ca]cal c
a] ca] ca] ca] ca] ca] cal] ca] cal] ca}g)d %caU] calc

noq+8: Zan1?>} xsni LGS Cgeds P & éal] %] B’éf@é‘]déﬁ]t@aﬂ %@Pé’é‘}’c%{] ca] caU] ca] ca
] ca] c*ay ca] a@é&laa]ccﬁwcﬁﬁkpﬁ«bﬂrp mm

A x<@LWEZc~ zupkf a\ ’]é’a é c.alca ca ca] ca ca] ca ca c aj caj caU] caJ ca] ca
] ca] ca] c”a] c V\{ p il]ﬂle a'~]’ @&]) é’é] aThgresulting solution

% EKXgX“f@l~xwmcs”tﬁ<ké@MddfM }a%]reay@] ﬁ&h%adtcwﬁicﬁaﬂlﬁ@ﬁﬁ] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] ca] calU] ca] ca] ca] caU] ca] cal] ca] cal] ca] ca] ca

0>ACP_Mni 16TXei mmozuoj d_YTkfa\]cal]c”aljcaV]c alJc aV]c a]Jca]ca]lcalUca]lc aUlc
a] ca] ca] caV] ca] ca] caU] ca] ca] ca] caV] ca] ca] ca] ca] c”a] caV] ca] ca] cal] ca
ogJehuwdch| wr | gb] Xkf a\ ] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] caU] ca] ca] ca] ca] cal] c
a] ca] ca] ca] c*a] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] c”a

) <>rz| 6uy{vqgl gb] Xkf a\] ca] ca] ca] ca] cHa] ca] c$a] ca] ca] ca] ca] ca] cal] ca] cal] ca]c
aU] ca] cal] ca] cal] ca] cal] ca] caU] ca] ca] ca] ca] c"a] ca] ca] ca

6: ?S), 5?P}, . : DWZzupkf " [ V] ] cHa] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] caU] ca] cal] ca] ca] c: a] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca! ' 7BHNRZ\ ~cl | wr | gb] X



JKJIJJIJ 1 6 Jul 2003
KKKKKLLTLLMVIMNNNOPRPPPPPPPPPzupke™ [ V] ]] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] c*a] c”a] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca! PsQQLRRa
SS. TMTVTs Wl doBTAdKUUUUUUU=VY VWI WAWXYo YV Y~yt o) e [ U] | c”a]ReaTusayEa¥Pca) ca] ca] ¢

a]J ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] ca] caV] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca]
caljcalv 777" 7Z=7BZ| ZZZO][Cé [[[[]]]|wmhcrYje [U]c”]ca]ca]ca]c

a] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] caU]cd] ca] caU] ca] caU] ca] caU] ca] caU] ca] ca] c

a] ca] ca] ca]

ca] c"a] ca] c"mprhalecahs alicatd atick 3na N} alrehédteadtea veith EaDaa] CRieca] ca] c”a] c”
a] ca] ca] ca] ca! bcd

fF(f7f CF R YESH9ORSGRE eI RR R HERFRch B PUEe pOARE FTFRPea) ca] cal] ca] ¢
al] caV] ca] ca}rBIE@ AL aTEakenmineldrghhfkGardlecalicbea s Blce aliradesial] ca] ca] ca]

(r:m]a 1] jCjaj] cha Eim gpreeatsrted) yAruss o) v B PRI YRS BRABEXbY fIagh] 1] ca] ca] c»
a] c"a] cal] cadizdheabgalfal GalizAd 13bs ¢l ¢rlea)calif Acals saltakhcdl cal ca] ca] cal

ca] cal] ca] ca c:(% cha

| pr pt pvppqqqéﬂ k, esteluentgize thaClv Bhisemmey Ehil 32 ZF#hbaxitiee #fsi”a] ca] ca] ca
] ca] ca] c"a] cal,eall; Ohadc C ] b C ca] ca] cMa] ca]

cal ca] ca] ca] %{alﬁlﬁlg"ﬁ%g%ﬁg@(mw%x 1>i?[ %%Jgﬁgﬁ@ﬁfﬁe{%@mb] XSid]ca] c
a] ca] caU] ca]dulivgdpempra) ca] ca] ca] ca] c*a] cal] ca] cal] ca] caDpa] ca] ca] caD] ca] ¢
a)J ca] ca] ca] ca] ca] ca]c™a]ca
{CALTTETTETERTT 3K ) ~T==o0

] ca] ca] ca] ca] ca] ca] caU|¢a] A
E(+) mb9{ . OSNT S
+7FKbl su3zupkf a\ W c] ca] ca] ca] ga] ca] ca] ca] §9ebrplciablinen] cal] ca] caj ca] ca] ca] ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] cafcahca] ca] ca] ca]cal 3*~] ! XS| ~B~ysni d_ZU] ] ca] ca] c
a] ca] ca] ca] c”a] cal] ca] cal] cq] ca _(;_la] @@jcal ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] caU

] ca] ca] ca] ca] ca] ca] ca! | XC, N |
e

(ga] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
t¢al caD ] ca] ca] caD ] ca]ca] ca]ca]ca

u~ytoje zZUl]cal] ca]ca]ca caligal ca] ca] ca] ca] ca] ca] c$a] ca] ca] cMa] cal] ca
] cal] calign] ca] ca] ca] ca] ca] c&f cafxa] ca] cMa! Sf\ $3hztoj d_ZU] ] ca] ca] cal] ca] cFa]
cal cta) call cal calf el sahpslisskarlaah laaksalsahophsd sel gel cal cral cal cFal c
Q-ytoj e [ V] | (bcrgreglind.0 ahL Aie@tyal.ch:aliEixd agBcal] ca] ca] cal] ca] c&a] ca] ca] ca
] ca] caU] ca] ca] ca] c”a] ca] ca] cal.ca] ca] ca] ca! QQO@E3~yt oj e_ZU] ] ca] ca] c”a] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal gl al-ea] ce] caJ ca] ca] ca] cal]c@] ca] ca] cha] cal]c

aJcal] ca]calcal NM . ;

GO ml CDzupke™ ZU] ] caV] ca]'ea] e™aleakcad/ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] cal] ca]

c(a]ca]ca]ca]ca]ca]calc. a\/}“ca] a] ca] ca] ca] c{aR;isomer

AMvaxs-w ) n{vql gb] Xke" ZU] ] c] Eﬁ\' ] ca] ca] ca] ca]'ca] c™a] ca] ca] c*a] ca] ca] ca] ca]
c

ca] caU] ca] cal] ca] ca] ca] c”a] caU] cd] cal.ca] ca] ca] ca] cal] ca

nt}wr | gb] Wke™ ZU] ] U] ca] ca] ca] cA lc ca] ca] c*a] cha] cal ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] c™a] ca] ca] capeg] c caLca] c ajJcajca

1og *, CFl PTVY[ egQS] x6] wr | Bke ZU] 1] cMa] ca] caV] ca] ca] ca] cal] ca] cal] ca]

caU] cay] ca] cal] cal] c caU] ca] c™a] ca] ca] cal cal] ca] cal)] cal ca] caU] ca] ca" &KO
QJ]U]] v~;J]wr I Ega[\L;I] g @%FP%%S@@FM&QFE&%@M é’é&rc"'a %g% ca} ca] caU
] ca] ca] cgJ] ca] caU] ca] caU] ca] caU] ca] cal] ca] caU] ca]ca] c”a]Jca ![| | hvy{

#46: =F{vpj d_YTke Z] cal] ca] ca cal c”a] cal.ca] cal] ca] ca] ca] cal] ca] cal] ca]c
al] ca] cal] ca] ca] ca] c”a] ca] cBREGPERHYEERaMIdI 183 FPW m

f] {<Yeqy=Cf kzt oi d*YSkeU] ca] cal] ca] calf ca] cal] ca] cal] ca] cal] ca] ca] ca] c*a] ca
U] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] A aU] cal] ca] call ca k

"**7TRYVQt DGO~yt 0i d_YTkeU] ca] c*a] caleaJc %&Tg ca] ca] ca] ca] cal] ca] ca] ca] cal] c

aU] ca] cal] ca] cal] ca] ca] ca] cal] ca] cqU] ca] ca] caU] ca] ca

19@OX ouy| | vpke™ zZUi d_YTkeU] ] caUligq] ¢ aUj|ca] cal] cal] ca]ca] cal] ca]c

a] cal] ca] calU] ca] caU] ca] caU] ca] cal] catT a] cal] ca] cal] ca] caU] ca] cal] ca! $&*
, 5<EHRzt 0i d*"YSi d_YTkeU] ca] caU] ca] cal] c céU] caU] ca] caU] ca] cal] cal] ca] cal] ca
] caU] ca] calU] ca] caU] ca] cal] ca] cal] ca] cal] B‘a] cal] ca] caU] caRXf nxz

) 14A] vgkf " [ Vi d_YTkeU] ] c&a] cal] ca] cal] ca] cal] ca] cal] cal] ca] cal] ca] cal] ca] ca]
cal] ca] calU] ca] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] caAMJeu~% }wrl fa[Vid_YT
keU] ] cal] ca] cal] cal] ca] cal] ca] caU] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca]ca]c. a
] ca] caU] ca] caU] ca] caU] ca] ca] ca] caU] ca), / 3<UW[ k"*9>@zuoj e” ZU d_YTkeU] ] cay
ca] ca] ca] cal] ca] c&a] cal] cal] ca] cal] ca] cal] ca] cal] ca] cal] cal] ca] caU] ca] cal] c
a] cal] ca] cal] ca] caU] ca] caU] calS[, . g} xrngb] XSi d_YTke] ca] ca] ca] cal] ca] cal] ca]
cal] ca] caU] ca] ca] c*a] c”aU] cal] ca] cal] ca

WV] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] cak[] c: x\ s| zt ni cA*XSke] cal] ca]



}xsni d_ZTke] U] ca] c&a] ca] ca] ca] ca] ca] ca] ca] c*a] cal] ca] cal] ca] cal] ca] caLf] S:EJ]JEZUUB
aU] ca] cay] ca] cal] ca] ca] c”a] ca] ca] ca] cal ca] ca

# ), 029ALXpr u#) +yt nhc] Xi d_ZTke c] calU] ca] cal] ca] c™a] ca ca] ca] caU

] c?aU] cajc @08’3% é%’;] caj ]ca] ca] ca} (L:J]a] ]caU]U]ca] ]caU]U]ca] ]c | cabbfigdhmsaal cal cal

aU] ca] cal] ca] ca+-: <ACHRUYhy| ! } xsnhc] Xi d_ZTke] U] c] caU] ca] ca] c*a] ca] ca] ca] ca]

ca] cal] ca] ca] cay] cal] ca] cal] ca] cal] cal@&®a] ca] cal] ca] cal] ca] caU] ca] cal] ca] ca

Ul ca" 068?ADI KNUW\Zci | t { EQ t } wr mhb] XSi d_ZTke] ca] ca] caU] ca] ca] ca] caU] ca] cal] c
al] ca] cal] cal] caljdjvdal chejmackdatcdefaiidddal PathaalicaBramfleal] cal] ca] caU

ca . . :

]8DGLNRVX\ bek%%uﬁ%PLWﬁ%%%lffﬁ{gﬁ) ‘]’%%?éra%'E 5?%%%?85]%%‘?@&? égU] ca]cal cal c

al] ca] cal] cajzadaBalUNchimeahsyd Histahtia¥] tee tibE calMipeaind was prepared

UV] ca] caU] cal ca c"g]acaf ~| vgkf [ Ui d_ZTke]] Ul ca] cal] ca] caU] ca] cal] cal] ca] cal

ca] cal] caU] C&Fﬁjﬁ’d}/{ 1] £dP&3] ca] cal] ca] caU] ca] caU] ca] caU] ca] ca] caU] ca] c: aU] ca

6 8 ; > fx ~

I d#} ####aa wr | ga[ Vid_ZTke] ] U] cal] caU] ca] ca] c*a] ca] caU] ca] cal] ca] cal] cal] ca] c

a] ca] ca] ca] ca] ca] ca] ca] cal] LRECABAIAVEAEXAMPLE 166

] ca] cal] ca] cal] ca#####t######FSUSX $$$6 ¥p. %4 ORRBE) &&+' | vgkfal Wd_ZTke] ] U

]]1ca] ca] ca] caU] ca] cal] ca] cal] cgl.ca ga] ca] ca] ca] ca] ca] cal] ca

(L (3(3(8(: (>(B(M QU(X(Z(\
; aFe cal] ca] c6aU] ca] cal] ca]c

aU] ca] ca] caU] calU] ca] caU] ca] caU] ca] ca] calca] c"a] aJca]ca]cav(~((((9*3+n+

+++++++++HHHEHEH+E, @, ~, | wr mhcMYT ';Ea] cajjca] ca] ca] ca] ca] cal] ca] ca] cau

c

-

] ca] cal] ca] cal] ca] caUbatdreatdpcA] cal] ¢a] cg] ca] ¢ a] ca] ¢4 cal] ca] cal] ca] ca
............ t / 40u00000000011111111%lzt OiNd_YHITC { aU] ca] ca] cBaU] ca] cay
ca] cal] ca] cal] ca] ca] c*a] ca] cal] ca] ca] caltal W] c a] cal] c@U] cal] ca

WV] cal] ca] ca] ca] cMa%l- 121D11 1K1O1QLT1b114#4Y24>4FA™N Af 4h4j 4r 44447?5B55;
6a6y6| 6} xsni d_YS . nal.cal.eal ] C ca] cal]ca]c”a]c
aU] ca] cal] ca] ca] %aﬁg]@éﬁi gé&?@%?%%%}%a e%% gg]fééxgﬂlep%}g@\%l

| 6~666666666EXMNpTg TAZp&¥FcEPt Avsing th€ Tiktle compound from Example 305

; {upke’ d_YSk cal.calc a cal] cal cralcralcalc aU] ca] cal ca] c
a{D@P] ca][lc%a] Egﬁaégﬁ%éﬁngkﬁ%&%%%gﬁléﬁ%ga é%'ﬁ}‘%g]o%%ﬁxlﬁnphe ng dealeatical
<&<, <B<Mr<<<figitis Compound was prepared (80%, MH* = 599).

=*=d=?- ?H?J?N?} w mhb] W d_YSkeU]] Uf)ca] cal] ca] ca] ca] cal] ca] cBalU] ca] ca] ca] cal]
ca] cal] ca] cal] ca] ca] cBa] ca] c*a] ca] cal] ca] cJal] cal] ca] ca] c*a] cal] caN?P??? @
@ A @B QA @@ BEEPARATIVE EXAMPLE 167

C' C&C( Cr C3C7CC=COC} wr | ga\ Wd_YSkeU caJ calU] ca] cal] ca] ca] c”*a] cal] c
aU] cal] ca] cal] ca] cal] ca] c%ca ‘ 3 caéca] cal] c”a] ca] ca] ca] ca] caOCbCCC
CD] DDDDDEZEEF+F- F/ FIFAF6F 4 FVRRFEEFz uoi d*YTkeU] ca] cal] ca] caU] ca

U] ca] cal] ca] cal] ca] cal] ca] ca] c&altegatx ca] gha] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cal] ca] cal ca FFHHHHHI | ]
FTTIISI(I*I/I=ICRUYI _lalclel~I I’;B sL{ upj[e‘ [ Vid*"YTkeU] ] ca] ca] ca] cal] ca] ca

U] ca] cal] ca] cal] Cl?j\ah%%%&ﬂéﬂ gaU] ca] caUjca] cal] ca] cgpd ca] cal] ca] c™a] c*a] cal] c
a]J ca] ca] ca] ca=LLL M MBML.MQMYM vgkf [ U d*YTkeU] U] c
a] cal] ca] calU] ca] ca] cal] caU] ca] cal] cgV] cal] ca] c a] cal] ca] cal] cal] ca] cal] c
a] ca] ca] c™a] cal] ca] ca] ca] ca] caMVWNI NNOCﬁDQZQo ST, T/ T8T<T~yt
oje Z caj c”Ma] caJca]ca] ca]calca]ca]c(a]ca]ca]ca]c”a]ca]cta]calca]ca]ca]ca
]Jca] cLaJ% ]cla‘? ]ca] c]a] céq Lo, @]é]kﬂa%]@u{%éé&grﬂx%b]rﬁm@]@jwwplew Joalcal
VOVpVVV* W Y8X2 \Qg@% f ANIN-3 a] ca] c”a] ca] c”a]calc
a] cg] cal ca] é(g]xgé]g}g%eﬁa C ]Qég]t{:fgéc%%g 8%%%?%;@%%@! (;ﬁé)] I:a] I:a] CLU] I:a] c!at ]
ZZZZ[ [[\\ 2\ 4dasterepnerB instepd piihetithe cgmpoynd drqm e&82] | ca] ca] ca] ca
calU] ca] ca] ca] cal,calUl ca] calca] c”a]ca ch a ca] ca] calU] ca] ca] c*a] ca
doaranl onl cohe mhatdntfl Gk SRl oLt Gtk n# 2l ool cal call cal cal eal
g n "~ aaaaaaaaaaabbUcVcWXc\ c”ci cuc{ccccccecc| w ngb] XSj e] ca] ca] ca] ca] c”a] ca]
ca] cal] ca] cal] ca] caD] ca] caDa] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]c”a]ca
cajcal] c”a
]ccc]ch]dddZeOeXeeeeeeeeeeeef &f ) f 8f <f Hf kf f g1lg3g~ysni c*YTj e] ] ca] ca] ca] c”a]ca]c
aU] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] ca] c”a] ca] ca] ca] c”a]
ca] ca] ca] c2a] ca
3g<gcgf gj gnyqyg9999999999gggggghhh$h( h/ h?hBhRn~ysmhb] WRi ¢ YT] cal] ca] cal] ca] ¢
aU] cal] ca] caU] ca] ca] ca] cal] ca
WV] cal] ca] cal] ca] cal] ca] cal] cal] ca] cal] cal] ca] cal] ca] cal] ca] ca] c*aRh] h" hbho
h{ hhhhhhhhhhhhii"i)i:i?2iEEG Q Zi "ibidijim}wqlf [U c YT]cU ca] cal]calca]ca

Ul caV] cal] ca] cal] ca] caU] ca] cal] ca] caV] ca] caV] ca] c4al] c4a] c4al] ca] ca] ca]ca]c
aljcaljcalUcalcaUcam xi{i}tiiiiiiiiii!l$l<IM lelhljlwll\nm$nnn)oloNoo|w nhc
"X8]] ca] c™a] ca] ca] ca] ca] ca] ca] ca] caljcajc aUc



KL 2003

ytoj e [V]]ca] ca]ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] C, a] cal calc, a] Ja?é
a] ca] ca] ca] ca]j ca] c,alcalcalc”haljcaljcalUcal - 9 GR

& =CS nvz~ytoje’ [\/] ] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] cal ca] cal cha] ca] ca] ca
] caV] ca] cavoapsmbca] ca] ca] ca] ca] ca]c(a] ca]calchal z+i' *9&%]“‘1@]’ lﬂg ¥hid zU ] c<
a]J ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] c(a] ca] ca] ca] c”ha] cal] ca] ca] ca] ca] ca] ca]
ca] ca] caV] ca] ca] c™a] ca] ca] ca! %ri xx8G 1\ ¢4BP~yt oj e_ZU] ] ca] ca] c”a] ca] ca] ca] ca] c
aV] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cMa] ca] ca] c’\a] cal ca] ca]
ca] ca! P\ ksT#9=DQ j 5zupkf a\ VpREpaReairer Il ol 2] 6] ca] cFa] ca] c*a] ca] ca] cFa]

ca] ca] c”a] cagca] cal ca] ca]caJcaJcaJc*aJcaJcaJc™aJca] cal] ca] ca! 529; ( 3 E
Step A

ca] caV] ca] ca] c™a] c™a] ca
8] caf ca

a[ V] ]]ca] c™a] ca] ca]

] &d 3 g4d] cal ca] ca] cMal] ca] ca

Jca]ca]ca]calca! ((()))) RO =EL[)h)n)p)))* M+, *,1,5,=72,C |wlghtw

kfa[V]]]]calU] ca] ca] ca] cfta] ¢a] ca] cakca a]ca]ca]c]ca ca]ca]ca]ca]c"a]ca]ca

) ]ca]@laU] CLU,, Sy

OFOCI)] 0{ ol 0n0x00}3/r rrhb] Xk f a[ V] ] ]lﬁ ca] cal coafeca] ca] 9 a] cMa] ca] ca] ca] ca] ca
] ca] ca] ca] caU] ca] ca] ca] ca] c*a] cal] ca] ca] ca] ca] ca] ca] aU] ca
00112M22223333 33" 3(3*3. 393F34464>4| 44, MeO OMe
555586p6} xsni d_ZKkf a[ ] ] ] ] ca] caj ca] ca] ca] ca] ca] ca] cay ca] ca] ca] caV] ca] cal]
ca] ca] ca] ca] c*a] chpeM T Rrengretiye Epearia 40A Step A
P gfgg?g]?gzo\/@mggaﬁqgfgﬁ%mgwm aib Ol sl Al 405,21 ca] cal ca] ca] c
WV] caV] ca] cadimaliwxybenialdilardq by pealivg|te dROT c farajic akcghU)-3ailé a] ca] cna
<<<<<=>>>ALINS >1}1p>%ed e tgg@a)c)tjoth B]%ef ﬂ]‘:\ﬁac 183]%3]%5] ca] ca] ca] caV]
stirred at 120 °C for 45 min. The resultmg solid mixture was
U\/] caV] cal] c C al cal] ca] ca] ca
[ca mg‘gk@m@g%&%ﬁﬂﬁ&% et ThEA GRS GRIE:
D+ D@pFDH DXDltEddvdud ey apocht&dUtd dm]lw]sda]amad]m&apb&a]mahl]vm cal]calc”a] ca]ca
ca] ca] ca] ca ca G ca! EEF5F] FFFFFF
LFF%I&EHLHR#&F‘%@%%’@%ﬁﬁ%&%%%%(%& 'f{ %))] %%a% gg’] ]&ﬁbj g}igg%' caj ca] c’\la] ca] ca
] ca] ca] ca] caFaaMa| dd Dald@adca] ca] ca] ca] caV] ca] ca] ca] c™a] ca] ca] ca] ca] ca! KK
KKKKKKLLL#L+L4L@.{ LLL6Ms M-MVMVMVIVBNE NNOO* Q2O=Czupkf " [ U] ] c*a] cal] ca] ca] ca] ca
] ca] ca] ca] c&a] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca]c”a]ca]ca]c
a] ca] ca] ca! =GBag OpOOBPI QQ RTR_RRRRRRRRCSST6UCUXxUUUUUUWVzZUpj e [V]]] cal c
2a] ca] ca] c™a] ca] ca] ca] al.cal] ca] ca] ca] calU] ca] ca] ca] cka] cOa] ca] c”*a] ca] ca]ca]c
a] ca] ca] ca] callga] co 2N AV
ZZNZYZkaZZZZZC[ t ] 5
a] cMa] ca] c"a] ca] cal€Rr] cgj caFe™a] ca] ca] ca] ca] caUrwa] Cg &l caljcajca [[[\\
\/\\\]6]9]u]]]r"Axnonnandhn - ¢ 15HEOAC) 4&REd\ W e™ | ] caD] ca] ca] ca] ca]calc
a] ca] c™a] ca] ca] ca] ca] cf] cta] caltcatcatcaPea] ca] ca] fa] da] c*a] ca] ca] ca] ca] ca]
cal c™a 2) KCN/ 0°C >r.t.

O X T aa#a, argSaZa)] aha{vpkéal Vje [V]]] caV] $a]C(1:va] cal] caV] ca] ca] ca]
ca] calU] ca] ca] ca] ca] ca] ci;cﬁa] ca] c$al ca] ca] c$a] ca] cﬁ’] ﬁca] ca] caD]ca] caD]c
haaaaaaaggb) b?bcbebbbiyeb . Td\ dedt dddOeueyt nedh~ | })&ae] cal] ca] ca] c™a

] cal] ca] ta] ca] c”a] ca] ca] ca] ca] ca ga] c8a] c™a] ca] c$a] ca] ca] ca] caU] ca] ca] ca] ca
] ca] ca] ca] ca! ueeeTNEftftief@ggghmﬂlfmmlﬁ%ﬁP@t @i gznl 118 mihol) Masr mhb] Xi d_ZU] ] c] ca
] cal ca] ca] ¢ g3 5l srdhal ekl aaephaatlisaleal s3leal o al cal cal cta
]ca]ca]c”a] ca c

ijkkkll1dd Mcﬂcwr»cl 4delt=hﬂel(l2 BrRhwheardddjamdrithevweantionp lhixtwie | ca] ca] ca] ca) ¢
(ol cal osnl caksalel Ak ALOA Caberkealarhtah serbaal (b saharkralael oal cal otal
ca] ca] ca] ca] caJ cal mmrgnnoo 0;

oCol 000+2ppp]j3q25||gq@qqﬂquf_1€<} and-themedctFdd aviviirdecitva¢d sigoadpesdy dai caV] ca] ca
cal] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]ca]caU] ca] ca]ca]ca]ca]ca]c*
arrrss

ssslsOs(sSsssetpt~ttttttttttttu”ueuuuztoje [Vkfa\W]]ca]ca]ca]ca]ca]cal]ca]
cal] ca] caU] ca] ca] cal] ca] cal] ca] ca] c™a] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] c”a] ca
] cal] ca uuuvvv

v<v>VvCvEvW XvvvvvvNwwwwwwwww) xxyyzzupkf a\ Vkf a\ W] U] ca] ca] ca] ca] ca] ca] cal] ¢
aV] ca] ca] ca] c™a] ca] ca] ca] ca] ca] caU] ca] caU] ca] caV] ca] caV] ca] ca] ca] c*a] ca] ca]
cajca z&xzz{H X }}}

Prrrree (" ofJ#Vie#} xsni ’\ka a\V\]] ]]1cay ca] ca] ca] X
] ca] ca] ca] ca] calma 2 o
eH#mi#H#HSAYDYKLORI && ' '

S&l caU ca] ca] caj ¢




X

1 6_Jul 2003

~yt 0i d*YSj Ul ] U] ca] cal] ca] cal] ca] ca] ca] cal] ca] ca] cal] cal] ca] cal] ca] cal] ca] ca

U ca] cal ¢ca ca] caU] ca] caU] caU ca UWV]cal] ca]ca
okt TS

yt ni d_~yt

] U] ca] cal] ca] ca] caU] ca] c: aU] ca] cal] ca] ca

EQPX pv y
cal c: al] caU

] ca] caU] ca] c™a] caU] ca] caU] ca] caU] ca] cal] ca]caU ca]caUca' (*\]i K- @&10% ()-y
109%& ()-1 10%&' ()-3"VY10%& ()-y - 165 -

@LO%& () -

SF109%& ()-" S&10%& () -j OEacD- @10YE@$F10%& () - & MLOYE (

)-11S10%& (

) - 10%& () - f &18%&surp- 1N SR hpdisxifer (KGeéds) SrabOdtle))and the &* 109%0C& () -

1 F & 12%(&) l(J)'C@jﬁ ’;ép%/(«jﬁfe& égttﬁ}looﬁ}gtwe % 0%& (AP.fEch /01>\b@'!

F1090 M

9

6109& () - SyS&H%&nét)og\'aphﬁlﬂr@mSaJg@%l&dg)ethjz&%&té hs the @etit().78F 10% & () -

10% & () -

' gm oto t/?[g %r&luc{ was o%l%gll L10% & () -
5
Step C
Br—7 \ Cl1
N CN
TFA/anisole H
> +

47%

major
The title product from Step B (0.2 gm) was dissolved in 6 ml
of trifluoroacetic acid and 0.5 ml of anisole and stirred for 1 hour at
10 60°C to obtain the title carboxamide product (72 mg) after silica gel
chromatography using 2% methanol/dichloro-methane as the
eluent. FABMS ( M+1)= 432.

15



S10% & ()- S10% & ()- Ss10%& ()- MLO% & () - S910% & () - e

1 72b@f*10%&' ()-g! %Z10% \ & ()-F! 9Z10% \ & () - Ff $10% & ()-fF" 10% & () - f

£ 10% & () -]

710% & () wWo10034488 () - y2@F109%& () -

@OYBSE& () -

4l }[<VK@ &10%4&' ()-! pl0%p& ()-! al0%daHs () - 10%&' () - y&@0%& ()-!|

@O0%H& () -
z[ VK@ ! t 9* il
)- y10%4& () -

avK@ 10\ 10\ 10\

,010% & ()-!-10% \ & () - PCHYS999RE | |

16 JuL 2003

yZ109%4& ()-f10%4& ()- 'v GLO%vV& ()-! CGLOUCHCH& () - y&310%4& () -

mL0% Fhk!;&rﬁ 1??(0&&%&@0}(5@&8%‘0& $teplc 10.39%mfwlals ! y! GLOY% (

"11 KL} [ OHH 1

10HH L3 10%4,4@5@5)1@@93@@@;@1@ 6N hydnehiogigacid and refluxed for 24

S010%4# () - !

T IR PO I (e P 10 )

710%& () -!

210%>& ()-!
109% ()- 210
3100 ()2 +-
10! ! &109& ()

10

15

20
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sodi&b) Uykiré3ide. After stirring 2 hours at ambient temperature,
the reaction mixture was added to citric acid and extracted with

dichloromethane to obtain the crude product which was

chromatographed on silica gel to obtain 93 mg of title product.
FABMS ( M+1)= 533.

The title compound from Step D (70 mg, 0.13 mmol)
was dissolved in 2 ml of DMF and DEC (37 mg, 0.19 mumnol.), HOBT
(26 mg, 0.19 mmol), and N-methyl-morpholine (42 uL, 0.4 mmol)
were added and the reaction mixture stirred at ambient
temperature for 7 hours. After addition to water and extraction
with dichloromethane, the crude product was chromatographed on
a silica gel column to obtain 86 mg of title product. FABMS
(M+1) = 640. ’



@L109%&' ()-3 10 10 107SL0%: () - 4f 10%& () - f Rgn z[ <b@ 10! ,
10%VE' () - 10%VE! () m L10%&: ()-m al0%>& ()-m @O%E ()-!.&10% (& ()- 106 UL
bl | " FHPIWUAD@ 1 109%p& ()-" 1y 10% ()-1 109MME () -!

109 M & MR TR0 { & () - PHQERESHD###=Sy$VT2 | Y F10%& )"ijwf%’%H& ()- !
| YLO%&' ()-T!'9 | YLOY®HOH&' () - T&LO%HE' () - 10pp10pp10ppy$°/<@/<SW ga2vT2 Y

| £ 10% f & () - 10%& ()-!fZ10%H&' () - yf ZL0O&: () - yf - 10%4&' ()- Y FLO0%& ()-

] &>&y&U ' (1¥A<vT2 |11 940%H8 ()-!1 %4 0%H8’ ()-

10948 () - ! kK109 HKH& () -, | 10PRRPARATIVEY 1E 1693 ++! +@r P2
111 940% > 109 ()-0' 10%& ()- 10 10
10I | 9409%&' () - Iw@djﬂmﬁ@ﬁ - ro 5®-b}emz@[§,61cyclohepta[1.2 Blpyridine.
ylo%v& ()- 0%VR () - 9Ss 1 09BN ()< ! 9 %4 1& 0%H#&' () ---.
. 0/ dEP2 H/1o o N 4 §5éP 74
10%/&() yg102vE : d '()-’y1 AV '()-0/ 'y
11 &s$10%VE () - P&s$ADIYME () - %4 0w #g10%VK' ( ) ()-
109%V& () - 00+1n10222%lBP2 I 1 10%«& @Hlo%«&( 109%& (Flu,
10988 () -, +109v& Fhe ?P@%@La(f}mg@ B8 St o T1H-
Y1 Z10% ] & () EYO () 0% pyridinkOM ﬂzQal;{@él
7y10%v&((g? 3b91¥ici Q%%déﬁ%tgﬁ Aé’&' é) 10(V§91( 2 0%&" ( 0}3 ()-10%&' ()-I
109&' () - f5n5g#§m8w,g}t he pgthods descnbe in U.S. 3,419,5

| 88109 () - " 10988 ddiubibaRSdrlad dglg%&}m@l@é@a@hed%@%‘s&lﬁt%ﬁww aBb@

109 ()- | kL&ofl typleatops (3@ fodEmmelf i gyghanol@Pndhat OSC odmeavg’ ()-::::::: -
- stirred for 2 hours at room temperature. The reaction was quenched
10 by addition of ice (10g) and 2N HCI (10ml, basified with 2N NaOH
(183ml)and extracted with MeCL, (2x50ml). The organic layer was
separated,dried over MgSO,, filtered and solvent evaporated yielding
the alcohol (3g, 100%).
1H NMR (DMSO, 8} 3.0-3.4(m,4H) 6.101(brs,2H} 7.0-
15 7.3(m,4H) 7.5(m,2H) 8.314(d.1H).

Thionyl chloride (3ml, 41.12mmol) was added to a solution of
the alcohol (2.5g, 11.84 mmol) in MeCL(50ml) at room
temperature,then stirred for 1 hour. The solvent was evaporated,
water 50 (ml) and 5% NaOH (10ml) were added. The mixture was

20 extracted with MeCl, (100ml), organic layer was dried over MgSO,,
filtered, and solvent evaporated yielding a tan solid, which was
triturated with ether, and filtrate concentrated yielding a white
solid. (1.5g).

1H NMR (CDCL,, §) 2.9-3.0 (m, 2H), 3.6 (m, 1H), 3.9 (m, 1H),

25 6.3(s, 1H), 7.2 (m,3H). 7.3 (d, 1H), 7.4 (d, 1H), 7.5(d, 1H), 8.42 (d,
1H).

The filtered solid was dried yielding (0.9g) of additional
material. Total yield (2.4g, 87%).
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Acetonitrile (5ml) was added to a mixture of the 10-Chloro
5 tricycle (0.5g, 1.90mmol) (Preparative Example 9.1) and the

substituted piperazine (0.78¢g, 1.90mmol}. Triethylamine (1ml,
7.18mmol) was added,and the mixture stirred overnight at room
temperature.Water (50ml) and 5% NaOH were added and the
mixture was extracted with MeCl, (2x100ml). The organic layer was
10 separated,dried over MgSO, and solvent was evaporated yielding
desired product (0.7g, 57%) as a mixture of 2 diastereomers, which
were separated by column chromatography on silica gel, eluting
with 5% v/vMeOH/MeCl, containing 2% NH,OH. Isomer A (the less

polar isomer) eluted first.

15
TABLE 5F
Isomer Mass [05]200
(Fabs, MH)
A B 569.1 | ------
A 569.2786 -55.9° = 0.1085
B 569.2816 -27.4°= 0.1085
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5 A mixture of 2-chloroacetophenone (25¢g, 0.16 moles) and 4-
methyl imidazole (66.1g, 0.8 moles) was heated at 100 °C for 2h.
Cooled and the crude product chromatographed on a silica gel
column elut'mg-with CH,CL,/ 3% CH3O0OH saturated with aqueous
ammonium hydroxide to give mixture of 4- and 5- methyl 1H-

10 imidazolyl acetophenone (23g, 73% ), MS, MH * = 201).

STEP B

CH3 o CHg
‘et
@/N\/ \/ I —— @/H\/ v N

Trityl chloride (7.28g, 0.26 moles) was added to the product
15 from Step A in CH,Cl, (200 mL) and stirred overnight at room
temperature. The mixture was chromatographed on a silica gel
column eluting with ethyl acetate / acetone (3:1) to give 4-methyl-
1H-imidazolyl acetophenone (15.5 g), FabMS: MH"= 201.

20 STERPC

CHy CHy
/§( N f NaH/ DMSO /§(
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To a mixture of NaH (0.998 g, 24.97 mmoles, and trimethyl
sulfoxonium iodide {5.49¢g, 24.97 mimnoles) in DMSO (50 mL) the
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The product from Step C (3.45g, 16.11 mmoles) and sodium

azide (2.093g, 32.21 mmoles) were heated in DMF (100 mL) at 60 O

10 C for 12h. Evaporated to dryness and extracted with CH,CL,, washed
with brine and dried (MgSO,). Evaporated to give the title
compound (3.83g, 93%). FABMS: MH" = 258

STEP E
NH,

r~( r~
Nk T N
OH
15 The title compound from Step D in ethanol ( 80 mL) was
hydrogenated over 10% Pd on carbon (1.2 g) at 50 psi overnight.
The catalyst was filtered off and evaporated to give the title
compound (2.83g, as yellow viscous oil).
20
PREPARATIVE EXAMPLES 172-188

Following the procedure set forth in Preparative Example 74

but using the aldehyde and imidazoalkyl amine (Imidazole) in Table
5G, the amines (Product) in Table 5G were obtained.
25
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PREPARATIVE EXAMPLES 190-197

Using the procedure described for Preparative Example 109,

5 but using the title compounds from the Examples listed in the Table

5H, the Product amines were prepared.

TABLE 5H
Prep. BOC Product 1.Yield
Ex. compound (%)
from Ex. 2. MH’
No.
Br— \ Cl
=N
190 343 \ 1. 661
) [ j Me | 2. 87
N~ %N /=(
| 77’ NN —N_N
H
Me
lsomer A
Br—/ \ Cl
=N
191 344 \ 1. 661
[ j Me | 2. 80
N" %N ~
| 077’ NN —~N__N
H
Me
isomer B
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PREPARATIVE EXAMPLE 199

Step A
Cl
(o)
I o '
Ci /—__(Me I o
N Me
H” NN N H /N\/\/ NCN(

The title compound from Preparative Example 175 (0.9 g),
benzyl alcohol (0.68 mL), solid potassium hydroxide (0.66 g), 18-
crown-6-ether (80 mg) and anhydrous toluene (20 mL) were stirred
at reflux. Purification by preparative plate chromatography (silica,
10 4% MeOH-CH,CL,, NH,OH saturated) afforded the benzyl ether (0.73
g, 68%, MH" = 371).
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- A solution of 3-peroxybenzoic acid (25 g, 102.59 mmol,

5 2.5 eq.) in anhydrous dichloromethane (250 mlL) was added
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M + HJ*: 260
HRMS (FAB+):
Calculated for C14H;CINO, (M + H}4): 260.0475
15 Observed: 260.0478

Sodium borohydride (2.21 g, 57.76 mmol, 1.5 eq.}) was
added portionwise over a period of 15 minutes to a solution of 2 (10
g. 38.51 mmol, 1.0 eq.) in anhydrous methanol (500 mlL) at 0 °C
20 under a nitrogen atmosphere. The resulting suspension was stirred
at O °C for one hour and at room temperature for another hour.
The volatiles were removed under house vacuum at 30 °C and the
residue was taken up in 1 M aqueous NaOH solution (250 ml). The
aqueous solution was extracted with dichloromethane (5 x 100 mL).
25 The combined organic extracts were washed with brine (100 mL),
dried over Na,SO,, filtered, and concentrated under house vacuum
at 30 °C to give 3 as a lime-green solid. Compound 3 was used
directly without any attempts at purification.
Yield: 9 g = 34.39 mmol = 89%
30 M + HJ": 262
HRMS (FAB+):
Calculated for C,H,,CINO, (IM + H]"): 262.0635
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11! 311 310% s plhiriciBoR RV sE bR {BUES LG AR () - 1! 310%<& () -t}
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Triethylamine (18 mL, 126.65 mmol, 5.0 eq.) was added

20 dropwise to a stirred solution of 5 (previously described in the art:
9.38 g. 25.33 mmol, 1.0 eq.) in anhydrous dichloromethane (50 mL)
at room temperature under a nitrogen atmosphere. The solution
was stirred at room temperature for 30 minutes and was cooled to O
°C. A solution of 4 (8.52 g, 30.39 mmol, 1.2 eq.} in anhydrous

25  dichloromethane (50 mL) was added dropwise over a period of 25
minutes. The mixture was slowly (3h) warmed to room temperature
and stirred for another 12h. The volatiles were removed under
house vacuum at 30 °C. The residue was taken up in 50% m/v
aqueous citric acid solution (100 mL) and extracted with ethyl

30 acetate (5 x 100 mL). The organic extracts were combined and dried
over Na,SO,, filtered, and concentrated under house vacuum at 30

°C. The residual cream-colored solid was flash-chromatographed
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HRMS (FAB+):

Calculated for C, ;H,,CIN,O, (IM + HJ'): 500.1953
Observed: 500.1952
10 For 6b:
Yield: 3.00 g = 6.00 mmol = 24%
Off-white solid; M.p.: 94-99 °C
[M + H]": 500
HRMS (FAB+):
15 Calculated for C,;H,,CIN,O, ((M + HJ’): 500.1953
Observed: 500.1952

PREPARATIVE EXAMPLE 201

Step A
/ . . / \
=N =N
20 0 ol

Following the procedure outlined in US 5,151,423, except
substituting the 8-chloro tricycle with the 8-H analog described in
US 3,419,565, the 8-hydrido tricyclic chloride is obtained.

25 StepB

ST © 0 O
O\oio i “ O\Eil”cozu
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0L () el b 0B Ry BBl LWL () &
@y109%R2v2& (ExaRIeRABRRep)C, dxbept Qbidg (e 8-hydrid¥gdeyclic chpdf8s & ()- r, m
10%a#& () - Tah%lﬁ i’gespzarative Example 201 Step A instead of the 8-chloro
tricyclic chloride, the title compounds were isolated.
5 The isomers were separated by column chromatography (silica)
using 3% MeOH/CH,CL.
Isomer A: C(11)-(S): 38%, MH'=450.
Isomer B: C(11)-(R): 31%, MH'=450.

10 PREPARATIVE EXAMPLE 202

Step A
Following the procedure set forth in Preparative Example 127

Step C, but substituting the tricyclic chloride

490

H
Cl

15 for the 8-Cl tricyclic chloride, one obtains the following acid:

H
)
‘o OH
d
(LT
O 0
Solid, 51% yield, mp=120.5-125.1°C.
PREPARATIVE EXAMPLE 202A

By essentia]ly the same procedure set forth in Njoroge et. al.
(J. Med. Chem. (1997),40, 4290) for the preparation of 3-
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toluene (10 mL) at O °C. The resulting slurry was stirred at 0 °C for

() yv 1I
0

2.5 hours before warming to room temperature. The reaction

10 mixture was heated at reflux for 2 hours, cooled, neutralized with
1N NaOH and extracted with EtOAc (3 X 50 mL). The combined
organics were washed with 1N HCl (2 X 25 ml), saturated NaHCO,
(1 X 25 ml), and water (1 X 15 ml)}, dried over Na,SO,, filtered, and
concentrated under reduced pressure. The crude product was

15 purified by flash chromatography using a 70 : 30 hexanes : EtOAc
mix as eluent to yield a yellow solid (0.68g, 42% yield). LCMS:
MH'=262.

PREPARATIVE EXAMPLE 204

7Y cl

N
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By essentially the same procedure set forth in Preparative
Example 201 Step A, the title compound was prepared from the
ketone of Preparative Example 203 and used without further
purification (0.66g, 100% crude yield).
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through a plug of Celite and concentrated under reduced pressure.

The residue was diluted with H,0 (100 ml) and extracted with

CH,CI, (3 x 75 mL). The combined organics were dried over Na,SO,,

10 filtered, and concentrated in vacuo to give a yellow solid (1.22g, 70%
yield) which wa-ls used without further purification: FABMS: MH'=
225.

PREPARATIVE EXAMPLE 206
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The title compound from Preparative Example 205 (1.22g,
5.44mmol) was added portionwise to CuCl, {0.88g, 1.2eq) and
tBuONO (0.98mL, 1.5eq) in CH,CN (25mL) at 0 °C. The resulting
solution was warmed to RT and stirred for 72 hours. The reaction

20 mixture was quenched by the addition of 1M HCI (10mL),
neutralized with 15% NH,OH and extracted with EtOAc (3 x
100mL). The combined organics were washed with 15% NH,OH (1 x
50mlL), 1M HCI (1 x 50mL) and saturated NaHCO,, dried over
Na,SO,, filtered and concentrated. The crude product was purified

25 by flash chromatography using a 50:50 EtOAc:hexanes mixture as
eluent to give a pale yellow solid (0.81g, 61% yield): CIMS: MH'=244.
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purification.
PREPARATIVE EXAMPLE 208
Br / \
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O
10 By essentially the same procedure set forth in Preparative

Example 206, only substituting CuBr, for CuCl, the title compound
was prepared (1.33g, 60% yield):FABMS: MH'= 244,

PREPARATIVE EXAMPLE 209
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By essentially the same procedure set forth in Preparative
Example 201 Step A, the title compound was prepared from the
ketone of Preparative Example 208 and used without further
purification.
20
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Example 210, the title compound can be prepared.

10
PREPARATIVE EXAMPLE 212
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By essentially the same procedure set forth in Preparative
15 Example 127 Step C, only substituting the 3-Cl, 8-H tricyclic
chloride prepared in Preparative Example 207 for the 3-H, 8-Cl
tricyclic chloride the title compound (C-11(S)- and (R)-isomers) was
prepared. FABMS: MH'= 484.
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A solution of the title compound from Preparative Example 5
(0.44g, 0.897 mmol) was stirred at room temperature in CH,CL, (10
ml) and TFA (4 mlL) until starting material was consumed (TLC]).
The reaction mixture was concentrated under reduced pressure to
remove any excess TFA and the compound was redissolved in
CH,C], (5 mL), treated with chloride (42.0)

Bre/ \ cl

S
N

Cl
(42.0)

(0.37g, 1.2 eq.) and TEA (2.5 mL, 10 eq.) and stirred at room
temperature for 84 hours. The reaction mixture was diluted with
saturated NaHCO, (25 ml), water (25 mL), and CH,C], (25 mL) and
separated. The aqueous layer was extracted with CH,CL, and the
combined organics dried over Na,SO, and concentrated under
reduced pressure. The crude product was purified by flash
chromatography using a 5% (10% NH,OH in MeOH) solution in
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The title compound from Example 1 was separated into the

11(S)(+)- and 1 I[R)(;l-)- diastereomers by preparative HPLC using a
CHIRALPAK AD column using a 12% i-PrOH in hexanes solution
10  with 0.2% diethylamine as eluent:
11S,2R(+)-Isomer: retention time= 29.21 minutes; [0}*° =
+19.1 (3.35 mg in 2.0 mL CHCL,); mp= 147-149°C; LCMS: MH"=
696.
11R,2R(+)-Isomer: retention time= 39.8 minutes; [o]* ' =

15 +73.0 (3.07 mg in 2.0 mL CHCL,;; mp= 128-131°C; LCMS: MH"= 696.
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10 By essentially the same procedure as that set forth in
Example 3, except using the title compound from Preparative
Example 6.1, the title compound was prepared. mp = 111-115°C;
MH" = 703 '
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1.5 eq), DEC (0.049 g, 1.5 eq.), and HOBT (0.034 g, 1.5 eq.) and the

resulting solution stirred at room temperature overnight. The
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EXAMPLE 10
Brm/m
3 - .
N (11S,2R Isomer)
E j /,/n/ \/YN\//
j\ /& Me Me
N O
H
5 A solution of the title compound from Preparative Example 8

{11S,2R-isomer) (0.080 g, 0.14 mmol) in CH,Cl, (2.0 mL) was treated
with t-BuNCO (0.080 mlL, 5.0 eq). The resulting solution was
stirred at room temperature overnight and concentrated under
reduced pressure. The crude product was purified by preparative

10 TLC using a 10% (10% NH,OH in MeOH) solution in CH,CI, as
eluent to give the title compound (0.045¢, 48% yield). mp=139-
142°C; LCMS: MH"= 670.
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wherein R' is as defined in Table 7 below, were obtained.
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5

To a solution of the title compound (1 1-racemate) from
Preparative Example 8 (0.072g, 0.12 mmol) and TEA (0.010 mlL, 1.1
eq.) in CH,Cl, (4 mL) was added MeSO,CI (0.01 mL, 1.1 eq.) and the
resulting solution was stirred at room temperature overnight. The

10 reaction mixture was quenched by the addition of saturated
NaHCO, (5 mL), separated and extracted with CH,Cl, (2 X 50 mlL).
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10% (10% NH,OH in MeOH) solution in CH,Cl, as eluent (44 mg,
63% yield). mp= 107-110°C; LCMS: MH'= 649.
5 By essentially the same procedure, the 11R,2R or 11S,2R
isomers can be obtained by using the 11R,2R or 11S,2R isomer,

respectively, title compounds from Preparative Example 8.

EXAMPLES 16-18
10 By essentially the same procedure as that set forth in

Example 15, compounds of the formula:

B'r_/\ cl

o~

N

(o e S
N "'/,/H/N\/w(N\//
R4 O md Me

wherein R" is as defined in Table 8, were obtained.

15 » TABLE 8
EX. R= MP (°C) Mass Spec
i
16 Oél\o/k 109-111 LCMS:

11S,2R isomer MH*'=657
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-10%r% & ()10Ey - O%Y%L&()/Q’?nl,, -10%r% & ()- +10%r9% & ()
- 0, 0, - 0 ) ! -
10%r9% & () 10/6r/68643)\ 107-108 LCMS:
11R,2R isomer MH'=657
18 A
é\ - 139-142 LCMS:
@) N :
I MH'=642
11R/S.2R isomers
EXAMPLE 19
Br—y \ Cl

\

Q[ J A AP

5 By essentially the same procedure as that set forth in
Example 1, except using the title compound from Preparative
Example 7.3, the title compound was obtained. mp= 133-138°C;
LCMS: MH'= 682.

10 EXAMPLE 20

Br /\ Ci Br /\ Cl

oo Ot D



- 10% r% & ()-bF) -10%r% & ()-) -10%r% & ()-)2nl,, -10%ros& ()- 6 JUL2003
10 r% & ()- -10%r% & ()- -10%Br% & ()-W9) -10% -10%r% & ()-)?nl,,
-10% r% & ()- -10%r% & ()- -10%r% & ()- -10%r% & ()-"B) -10%
-10% r %6 & WpoyPmL, . -10%r% & ()- -10%r% & ()- -10%r %&3st99/27939
-10% r% & ()-2>) -10% -10%r% & ()-)?nl,, -10%r%B & ()- -10%r%B & () -
-10% r% & ()- -10%r% & ()-bF -10%n®7& ()- -10%r% & ()-) ?nl,,
10 rUB & ()- -10%UrB & ()- -10Br%B& ()- -10BrU & ()-z_ > -10%r% &
(3+10%08&' () - - 10Phd Oif1& compotinid froml P¥8pAéive JExamt 4 6.8 ¢ ?‘ 1.4
-10%r% & ()-"* ()I_E%L% 4 110%/&0%/@10% y;‘FlO%/&/& - 1210998& ()- 3
, 10988& () - ' kU Kable) L wap asiaaslela § setupan p! reld framy v 1008v WM& () -
: gm'\/fc /Né ) ()Pﬂe%é?%v?e ﬁ:){anﬁ)lé/&q&ﬁzfs%g 0.9 A PEN (02201 g, 1.2
HOB!IJ(O 73 g, 6.0 eq.), and NMM (0.60 mL, 6.0 eq.) in DMF
5 (6.0 ml). The resulting solution was stirred at room temperature 3
days. The crude product was precipitated from the reaction mixture
by the addition of water and filtered. The residue was purified by
flash chromatography using a gradient of 0.5% to 3% by 0.5%
increments (10% NH,OH in MeOH) solution in CH,C], as eluent to
10 give the title compound (0.411 g, 67% yield). mp= 178-179°C; MH'=

685.

EXAMPLE 21

Br /\ cl

Q[ L QQD

15 The title compound was prepared by essentially the same
procedure as that set forth in Example 110, but substituting the
title compound from Preparative Example 11 Step C. mp= 150-
154°C; MH'= 682.



-110 L 10%W %v&' ()- L&LO%WV %V&' () - &10%vF %K ()-S &10%& ()-S 9 16 JUL 0]
109t %' () - 10%vt %V () - OT] goqr _5NA4
-1) 2&y) " 109Vt %VE' () -) " 109V %VE' () -) " 109Vt 9V () -) " 1098 %vE' () -) " 10%vt %V ()
-1 VWY pF* ) Wb VB’ () - ) 2&y %) " 1094V %VE. () -) " 10%vt VR’ () - PETVUSHRIFR, ()-) " 10%
M %VE () -)" 109t %V’ () - bF*) " 109t %vR' () -) " 1094vr %VE' () -) ?&y) " 109 %V&' ()-)"1
0%AVE 9BV’ () -) " 1098 %VE' () -) " 109Vt %V’ ()1985*) " 10) ?&y) " 1098k %vE’ () - ) " 10%vt %VK!
()-) " 1090v %VE: () -)" 1098 98VE: () -) " 109V O8&! () -1 L*) " 10) 2&y) " 1090 %VE: () -) " 10%
M OVE: () -) " 1090V 9VE: () -) " 109V YAVE! EXAMBIORAIRAVE () -) " 1090 %VE: () - bB*) " 10) 2&
y) " 1090 %vE: () -) " 1008 98B! () -) " 100_‘——7_|\/9 1004 98B! () -) " 1090 %VE () -) ?&
yzZ *)"10)) " 1004 %0V ()-) " 100 % " 109Vt %VR' () -) " 1098V %VE () -) ?&y) " 10%
%v&() uYo*)” 10)) 109MVBYE ~ C)2&y) " 109t %VE' () -) " 1O%AVE %VE,
)

28&y) " 109V %v&' () - )" 10%8vF 9%v&' ()-)" 10
%vr%v&() )" 10%¢rw&() IB*)" ' TOTAT OOV () -) " 1OYBVE Ve () -) " 1O%AVF %BVE:

() )" 1O 9V&: () -) " 109 AV () -
_5*)"10) ?8y) " 1094 % ()-) " 10%W 9 )" 109VEAR: () -) " 109%vF %VE () -) " 109V %
VB! ()-#3& -1L*)"10) ?&y) " 109t AE: 100 VB[ - )HlO%\/r%v&() ) " 1090 90!
()-)"10%Wr %v&' ()-)" 10%Vr %4V % oV %V’ () -) " 109V %BVE' (
) =) " 109V 9V&' () - M " 1098V %V 10;@ ()-) 2&yt): <§>’?@XXV\B) '10)
OYF10%/$y& () -1 93(nlO%Sys

MLOM %VLOM 9%8VILOM 94V) 10%\/rw&o N2&y) ™ 1008 98! () - XO||[ xV\B) 10)

CKL10%t& ()-d. 2L10% b#ré& ()-d. 9L10%#yé& ()-d. L10%& 9

3f 100$y& ()- 9s10AFEUe G?H&SWH Wﬁmeﬂf@)ed %ﬁ%ﬂ?%lﬁﬁ&tbysame

TL10%] #Y& ()pr@ced&%elgg/"@hﬁ‘r) sét foktdM Bxdohpte 116 LB&/MB?&&L I_@g fo the

-2 L10%KEME () ~d.  {ZOXV) "10) L10A& () d i L10% O~%

=L10% #} &3( ) -lale cm@mym\ﬁgom PEPPE'APE‘IQ)E@#WM‘} 192 Sien @4hernting d

1234AMNV U4) " 1px%}>QI/ée§ érﬁeﬁioﬁwﬁdﬁhﬁ éra]tgléﬁéé‘gh]%lge 1(119%% 100 #1100 #:

2L10% #: & ()-d. }L10% H$ & ( 1094&
s10%E#d& () A@ mlyowmltp)tmg @@mf&ef(h)ane f gr oectbylEpgidein 9

SLOWSYE () GIHEM o B 1DERS - 15638 63fPS10% #

& ()-.. I DS10%& () - 1s100g#q& ()=. s109& ? 0°°10 10 . s10%
& ()-.. Ks10%*& ()-.. J s109% #& ()- |510%+\+& ()-

X" S10%t&0) - . "*9[ I | [: ME) " 10 z10%: 02 10%18 ()-F 9 f10% % () -
9910% & () - 9Y10% %& ()- 9(10% Y& )"10 9 10% %' ()- z10%

& ()-F 210% SHEDA F 2210%& ()-F 7 0210008& ()-F =210% & () - F. 9z YBM@) " 10
0+410% %& ()-- SyL*S10%& ()-- ', 10% g#{& ()-- 9[0 " 109@$& ()-- P '

109N 90N& () --1 " 109%& () -kvU4)A9F10%R ) - pL 3100@9&& () - 107 Y.0r %10 %
91910% Y& ()- LL- 109\ #RE&™1 L |[:vU4)" 9 93 10%9@& ()-9 9
Fz10%&%&&' ()- 0S10%& ()- 0948 2 )

95100@%&&' ()-[1 of [:vU4)" 9 9SO¥10%40&&™T) -9 9%A0%RIE& ()- 9 10%RIEE: ()-
95910%RYRS ()- 910VRYRS' ()- 3 10%@B& ()-+x|[:vU4)" 9 Of I S109R8&& ()-f9
ShS10% & ()-~ o ShS10%\& ()-~ 9X 100/ O&& 1) - OFf 910YRY&& () -

9Ss10%89%&& ()-\s|[:vU4)" 9 91N 0%RY&RE (,, NQSOIQURYKS' ()- X ~*10%& ()-
"*10% $& ()- 9(" 109RY&& ()- Of° $10ty&b/&& ) f vU4) 10%t&' ()- RF1098& () -
s3@L0Y

9" ' 1098 ()- 108%&10&IE108%& 956, 109EE /«&& «&& ()-@][:vua)”
~110% G'i & ()-F 9&@ 109%&' ()-9 9&9 10%/&0 ) ~ 1909 9 s1098& () -

9y109%& ()-1:M[: \ﬁ'l}Jléle) title %om%é)jhors{gjfroré i’reparaf ive Example 12 (0.23 g,
0.49 mmol) in CH,CL, (5.0 mL) and TFA (3.0 mL) was stirred at room
15 temperature 2 hours and concentrated in vacuo. The residue was
dissolved in CH,CI, (5.0 mL) and treated with TEA (0.45 mL, 20 eq.)

and chloride
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The title compound from Step A (0.058 g, 0.101 mmol) in CH,CL (3
mlL) was treated with excess cyclohexyl isocyanate and stirred at
room temperature for one hour. The reaction mixture was

15 concentrated in vacuo and purified by flash chromatography using
an 8% MeOH in CH,Cl, solution as eluent to give the title compound
(0.062g, 75% yield). mp= 164-167°C;FABMS: MH'= 822.
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was stirred in concentrated NH,OH (3.0 ml) and MeOH (3.0 mL)

5 overnight. The resulting solution was concentrated in vacuo and
the residue purified by flash chromatography using a 15% MeOH in
CH,C], solution as eluent to give the title compound (0.022 g, 58%
yield). mp= 164-169°C; FABMS: MH'= 697.

10 EXAMPLE 26

Br / \ Cl
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of 1098& ()- 910%&R& ()- 9  10%&R& ) -~ | d#} #| [ 2Y8101 93+10%&R& () -
9y10%&& ()-m 9SIOMBSIve)2. 99 K0ER0S mhoBlI%he (3-mkth Ihlstamme

%t & ## 10& 9L610 & &- 10% $& S
?éO 6#& ()=} ﬁrocﬁﬁrﬁé [n 180 mL o meth&%arge? cl%oﬂ%e lﬁweé )by 3.21 63& (-
5 (31.70 r_nrnole) of triethylamine. Stir under nitrogen for 30 min then
add, in small portions, 4.83 g (18.87 mmol} of anhydride from

Preparative Example 44 and stir under nitrogen for 30 min. Add

4.14 g (16.60 mmol) of benzyl chloroformate and stir over night.
Dilute with 100 mL of methylene chloride and wash with aqueous

10 NaHCOQO, solution. Dry the organic layer over MgSO, and
concentrate in vacuo. Flash chromatograph on 650 g of silica gel
using 97% CH,CL, (NH,OH) - 3% methanol to give the product as a
white solid, mp = 51.8-63.2°C.

15 Step B

Dissolve 4.9 g of the product from Step A in 30 mL of
methylene chloride and add 13 mL of trifluoroacetic acid. Stir
overnight under nitrogen then concentrate in vacuo. The residue

20 was triturated with ether then dried in vacuo giving the product as

a clear oil.
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C1
(42.0)

in 70 mL of DMF and stir under nitrogen overnight. Concentrate

under vacuo and dissolve the residue in 50 mL of methylene
chloride. Wash with aqueous NaHCO, solution, dry the organic

10 layer over MgSO, and concentrate in vacuo. Flash chromatograph
the residue on 640 g of silica gel using 97% CH,CL, (NH,OH) - 3%
methanol to give the product as a tan solid, mp = 111.8-114.5°C,
MH' = 677 (FAB).
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Diastereomer A: Mp = 122.2-130.2°C, MH" = 543 (FAB).
Diastereomer B: Mp = 122.1-130.2°C, MH" = 543 (FAB).
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Step B

Br /\ cl

Q Ng “\D
H
Dissolve 0.07 g (0.129 mmol) of Diastereomer A of Step A in 2

mL of methylene chloride followed by 0.021 g (0.155 mmol) of 4-
20 fluorophenylisocyanate and stir over night under nitrogen. Dilute
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mmol) of Diastereomer A from Example 27, Step A, with iso-

5 propylisocyanate to obtain 0.041 g of the Diastereomer A product as
a white solid. Mp = 128.1-133.3°C, MH" = 628 (FAB).
Following the above procedure, but using Diastereomer B
from Example 27, Step A, obtain 0.040 g of the Diastereomer B
product as a white solid. Mp = 128.1-133.4°C, MH" = 628 (FAB).
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EXAMPLE 30

Br /\ cl
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Dissolve 0.116 g (0.202 mmol) of Diastereomer A of Example
27, Step A, in 2 mL of methylene chloride followed by 0.02 g (0.202
15 mmol) of triethyl amine and 0.24 mL (0.24 mmol) of a 1.0M solution
of isopropyl chloroformate in toluene and stir overnight under
nitrogen. Dilute with 20 mL of methylene chloride and wash with
aqueous NaHCO, solution, dry the organic layer over MgSO, and

H3C

concentrate under vacuo. Chromatograph the residue by
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20 Diastereomer A: Mp = 137.9-138.9°C, MH" = 656 (FAB).
Diastereomer B: Mp = 136.4-138.6°C, MH" = 656 (FAB).
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preparatlve smca gel TLC using 95% CH,Cl, (NH,OH) - 5% methanol
10 to give 0.024 g of the Diastereomer A product as a white solid.
Following the above procedure, but using Diastereomer B
from Example 27, Step A, obtain 0.026 g of the Diastereomer B
product as a white solid.
Diastereomer A: Mp = 127.1-128.4°C, MH" = 643 (FAB).

15 Diastereomer B: Mp = 134.9-137.5°C, MH" = 643 (FAB).
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EXAMPLE 34

Br /4 \ Cl

s
N

©E£ Y

Dissolve 0.07 g (0.129 mmol) of Diastereomer A of Example
27, Step A, in 1.0 mL of DMF followed by 0.023 g (0.167 mimol) 4-
fluorobenzoic acid, 0.032 g (0.167 mmol) DEC, 0.0225 g (0.167

15
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'from xample Step A obtain the Diastereomer B product asa

10  white solid.
Diastereomer A: Mp = 141.5-145.8°C, MH" = 665 (FAB).
Diastereomer B: Mp = 144.9-148.7°C, MH" = 665 (FAB).

EXAMPLE 35

Br /2 \ Cl

N H
N
CH,4
S
F v, N
I,
e N
15 ©
Following the procedure of Example 34, use 4-fluoro-

phenylacetic acid instead of 4-fluorobenzoic acid to obtain the

Diastereomer A product as a white solid. Mp = 132.8-140.1°C, MH"

= 679 (FAB).
20 Following the above procedure obtain the Diastereomer B

product as a white solid. Mp = 132.5-139.7°C, MH" = 679 (FAB).
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Following the procedure of Example 34, use 4-pyridylacetic
acid N-oxide instead of 4-fluorobenzoic acid to obtain the
5 Diastereomer A product as a white solid, and the Diastereomer B
product as a white solid. Diastereomer A: Mp = 168.5-172.4°C,
MH" = 678 (FAB). . Diastereomer B: Mp = 168.9-172.3°C, MH"
678 (FAB).

10 EXAMPLE 37

Br / \ Cl

0 N ony
paebanar

Following the procedure of Example 34, use N-t-butoxy-
carbony-4-piperidinacetic acid instead of 4-fluorobenzoic acid to
obtain the Diastereomer A product as a white solid, and the

15 Diastereomer B product as a white solid. Diastereomer A: Mp =
135.1-142.1°C, MH" = 768 (FAB). . Diastereomer B: Mp = 141.7-
143.2°C, MH" = 768 (FAB).
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under vacuo and dissolve the residue in 20 mL methylene chloride

and wash with 1.0 N aqueous NaOH. Concentrate the organic layer

in vacuo and chromatograph the residue by preparative silica gel

TLC using 80% CH,CL, (NH,OH) - 20% methanol to give 0.113 g of
10 the Diastereomer A product as a white solid.

Following the above procedure, but using the Diastereomer B
product of Example 37, StepA, obtain the Diastereomer B product
as a white solid.

Diastereomer A: Mp = 136.1-139.5°C, MH" = 668 (FAB).

15 Diastereomer B: MH" = 6668 (FAB). ).
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Dissolve the carboxylic acid from Preparative Example 51

(0.32 g, 0.596 mmol}, the product from Preparative Example 13
(0.108 g, 0.775 mmol), DEC (0.149 g, 0.775 mmol), HOBT (0.105 g,

20 0.775 mmol) and 0.13 mL of N-methylmorpholine in 5 mL of DMF
and stir overnight. Concentrate in vacuo and dissolve the residue in
20 mL of methylene chloride. Wash with satd. NaHCO, solution,
dry over MgSO, and flash chromatograph on silica gel using 97%
CH,C], (NH,OH) - 3% methanol to give 0.2 g of the product as a

25 white solid. Separate the diastereomers by preparative chiral



& ()-|[: A410ME&M 10%Z%& ()- X10% h% & ()- | @O0% & ()- s-10%& ()-
S1090& ()- S109%8@& ()-f& |[ NA4101094.0%A0% | 110%& ()- /10%& ()- 1§ JuL 303
| . TLO9®& ()- , 1098& ()- Y109% & ()- &(|[:NA41010 O@10%p s& () -

b@ 109%&8& MO00@IE% X& & ()- L10% X& & ()- F F10% X& & (FCT/USI927939

@10% X& & ()- (7DKR | [: NA41010 L109% X& & ()- yL10% X& & () - @ A910% X#

& ()- 0910%)& ()- 910%X8&p& ()- 9l gbq¥X& & ()- - 9 GR T |[:NAAL010 R
s110%,& ()- $ O s! 10%4& () s'lO%j%j&' ()- b( s!10% % & ()- $ k s!10%
& ()- ySlOV)é‘?&&rfa)t A e £ bo 1 t

810% X& & () - 10" X& ot (it cm COUYRS SV FSte g

1 10% X& & ( %
10% x& & () 190 ﬂb/mmmlS%l@oxma@pl(/)‘wxw@ 2% @em}d@magalov X& & ()-@

LI 8 01 VU GO A N Bl o O

109&& () - —@\BCl [Watm@om&rm Mo 4 64)88°COMHDIBRE (BAB).- 5L- 109 4% & () -
YL- 1093 /§&' %109 X& & ()- y' 10% X& & ()-CS_nvz|[: NA41010 109%9%& () -

b10%v& 10%&& ()- '"f10%R& ()- FlO%R& ()- % 10%&k& ()- |[: NA4A1010 xF
310%' ()- F
EXAMPLE 41
Br v \ Cl
o
N

CH,

JW Ny

Following the procedure of Example 40, use the product from
10  Preparative Example 14 instead of Preparative Example 13 to obtain
the product as a white solid. Mp = 116-123°C, MH" = 671 (FAB).

EXAMPLE 42

15 Following the procedure of Example 40, use the product from
Preparative Example 15 instead of Preparative Example 13 to obtain
the product as a white solid.

Diastereomer A: Mp = 115-120°C, MH" = 671 (FAB).
Diastereomer A: Mp = 98-101°C, MH' = 671 (FAB).
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the product as'a white solid. Mp = 120-122°C, MH" = 685 (FAB).

EXAMPLE 44

10 HaC 0 ¢}
Following the procedure of Example 40, use the product from
Preparative Example 17 instead of Preparative Example 13 to obtain
the product as a white solid. Mp = 101-103°C, MH' = 733 (FAB).
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TABLE 9
Ex. | Prep. Product Melting Mass
Ex. R¥= Point Spec
(amine) (°C) MH+
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EXAMPLE 60

Br\< \ cl
A G

H
5 Step A
Dissolve the product of Example 47 (0.148 g, 0.202 mmol} in
0.78 mL of methylene chloride and add 0.45 mL of trifluoroacetic
acid and stir under nitrogen for 2 hr. Concentrate under vacuum.
Dissolve the residue in 20 mL of methylene chloride and wash with
10 aqueous NaHCO,, dry the organic layer over MgSO,, and

concentrate under vacuum to give the amine as a white solid.
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48 instead of Example 47 in Step A, to obtain the Isomer B product
10 as a white solid. Mp = 130-139°C, MH" = 758 (FAB).

EXAMPLE 61
Br— ’ cl
—
N H

HyC N 0
H
Step A
15 Using the product of Example 47, follow the procedure of

Example 60, but use t-butyl isocyanate instead of cyclohexyl
isocyanate in Step B, to obtain the Isomer A product as a white
solid. Mp = 127-132°C, MH" = 732 (FAB).

20 StepB
Follow the procedure of Example 60, but use the product of

Example 48 instead of Example 47 in Step A and t-butyl isocyanate
instead of cyclohexyl isocyanate in Step B to obtain the Isomer B
product as a white solid. Mp = 127-130°C, MH" = 732 (FAB).
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Dissolve the acid from Preparative Example 43 (0.37 g, 1.12
mmol), the product from Preparative Example 19 (0.29 g, 1.35
mmol), DEC (0.289 g, 1.46 mmol), HOBT (0.197 g, 1.46 mmol), N-
methylmorpholine (0.25 mL, 2.24 mmol) in 20 mL of DMF and stir
under nitrogen over night. Concentrate under vacuum. Dissolve
the residue in 50 mL of methylene chloride, wash with sat. NaHCO,
soln., dry the organic layer over MgSO, and concentrate under
vacuum. Flash chromatograph the residue on silica gel using 100%
CH,CL, (NH,OH) giving a white solid.
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Cl
Dissolve the product of Step B (0.5 g, 1.048 mmol), the 8-CI-
10 tricyclic chloride (0.359 g, 1.048 mmol) and triethyl amine (2.19 mL,
15.72 mmol) in 5 mL of methylene chloride and stir overnight.
Concentrate under vacuum and flash chromatograph the residue on
silica gel using 95% CH,Cl, (NH,OH) - 5% methanol giving the
product as a white solid.
15
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propanol/hexane + O 2% diethylamine) giving the products as white

solids.
10 Diastereomer A: Mp = 93.1-99.8°C, MH' = 655 (FAB).
Diastereomer B: Mp = 93.1-99.8°C, MH" = 655 (FAB).

EXAMPLE 63

e
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Following the procedure of Example 40, use the product from

Preparative Example 27 instead of Preparative Example 13 to obtain
the products as white solids.
Isomer mix 1: Mp = 148-151°C, MH" = 687 (FAB).
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5
Following the procedure of Example 40, use the product from
Preparative Example 28 instead of Preparative Example 13 to obtain
the product as a white solid: Mp = 131-138°C decomp., MH" = 687
(FAB).
10

EXAMPLE 65

cH .. i 4
j\ /g 0O 8
H3C (o} o)

Following the procedure of Example 40, use the product from
Preparative Example 29 instead of Preparative Example 13 to obtain
15 the products as white solids.
Isomer mix 1: Mp = 148-157°C, MH" = 721 (FAB).
Isomer mix 2: Mp = 120-126°C, MH" = 721 (FAB).
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Following the procedure of Example 40, use the product from

Preparative Example 30 instead of Preparative Example 13 to obtain
5 the products as white solids.
Isomer mix 1: Mp = 146-154°C, MH' = 657 (FAB).
Isomer mix 2: Mp = 122-127°C, MH" = 657 (FAB]).

10 EXAMPLE 67

Br 72 \ Cl

The 11R,2R(-)-diastereoisomer from Preparative Example 34
(0.25¢, 0.46mmoles), 4-pyridylacetic acid N1-oxide (0.0915¢,
0.598mmoles) (see Preparative Example 61 of US 5,719,148 issued
15 February 17, 1998), DEC (0.1146g, 0.598mmoles), HOBt (0.0807g,
0.598mmoles) and 4-methyl-morpholine (0.0657mL, 0.598mmoles)
were dissolved in anhydrous DMF (9ml) and the mixture was
stirred under argon at 25°C for 96h. The reaction was worked up

as described in Preparative Example 40, Step A above, and
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The 11S,2R(-)-diasterecisomer from Preparative Example 34
(0.3g, 0.552mmoles), 4-pyridylacetic acid N1-oxide (0.110g,
0.718mmoles) (US 5,719,148 , Feb. 17, 1998}, DEC (0.1375g,

20 0.718mmoles), HOBt (0.0969g, 0.7 18mimnoles) and 4-
methylmorpholine (0.0788mL, 0.7 18mimoles) were dissolved in
anhydrous DMF (9mL) and the mixture was stirred under argon at
25°C for 19h. The reaction was worked up as described in
Preparative Example 40, Step A above, and chromatographed on a

25 silica gel column using 6% (10% conc. NH,OH in methanol)-

dichloromethane as the eluant to give the title compound: (Yield:
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0.3547g, 90%); LCMS: m/z 711.2 (MH"): §. (CDCL,): 30.3, 30,4, 31.2,
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Pyridine-4-acylazide N1-oxide (J. Med. Chem., 1998, 41, 877-

893) {0.346g, 2.30mmoles) was dissolved in dry toluene (30mL) and
5 the solution was heated under reflux in an argon atmosphere at

110°C for 1h.- The solution was cooled to room temperature and the
C,,-Racemic title compound from Preparative Example 141 (0.250g,
0.46mmoles) was added. The mixture was stirred at 25°C for 22h.
The solution was evaporated to dryness and the residue was

10 chromatographed on a silica gel column using 4% (10% conc.
NH,OH in methanol)-dichloro-methane as the eluant to give the title
compound: (Yield: 0.1265g, 32%); LCMS: m/z 679.2 (MH’); §,
(CDCl,) CH,: 30.3, 30.6, 31.0/31.1, 36.7/36.8, 42.6, 44.6,
51.0/51.3, 52.4/52.6; CH: 55.1/55.2, 78.8, 115.8, 115.8, 119.2,

15 126.3, 129.1, 130.5/130.6, 132.7, 137.2, 138.6, 138.6, 141.4,
147.0/147.2; C: 120.2, 134.2, 134.3, 134.9, 136.9, 141.3, 155.0,
155.2, 170.4; §, (CDCl,) 4.34 (1H, s, H, )}, 4.67 (1H, s, CHCO), 6.89
(1H, d, Im-H,), 6.99 (1H, d, Im-H)), 7.10-7.15 (3H, m, Ar-H), 7.46
(2H, d, Ar-H), 7.59 (1H, s, Im-H,), 7.90 (2H, d, Ar-H), 8.39 (1H, s,

20 Ar-H,)) and 9.77ppm (1H, broad s, NCONH).
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5 1-N-t-Butoxycarbonylpiperidine-3-acylazide (Preparative
Example 35, Step B above) (1.177g, 4.63mmoles), was dissolved in
dry toluene (150ml) and the solution was heated under reflux in an
argon atmosphere at 110°C for 1h. The solution was cooled to room
temperature and added in three portions (1.47mmoles at Oh;

10 2.21mmoles at 69h and 0.95mmoles at 93h) to a solution of the C,,-
Racemic title compound from Preparative Example 141 (0.4g,
0.735mmoles) in anhydrous dichloromethane (26mL). The mixture
was stirred at 25°C for 117h. The solution was evaporated to
dryness and the residue was chromatographed on a silica gel

15 column using 4% (10% conc. NH,OH in methanol)-dichloromethane
as the eluant to give the title compound: (Yield: 0.1265g, 32%);
LCMS: m/z 679.2 (MH"); §, (CDCl,) CH,: 28.5, 28.5, 28.5; CH,: 30.5,
30.6, 31.2/31.3, 32.5, 32.5, 36.6, 41.8, 42.7, 42.7, 44.6, 50.9/51.1,
51.9/52.2; CH: 48.2, 54.9/55.0, 78.9/79.0, ~119.0, 126.4/126.5,
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5 (1H, broads Im-H,), 7.08 (1H, broad s, Im-H,}, 7.10-7.15 (3H, m,
Ar-H), 7.50 (1H, broad s, Im-H,), 7.59 (1H, d, Ar-H) and 8.40ppm

(1H, s, Ar-H,).

Step B

Br— /" \ Cl

O v
/I/,l N \//

CL

The title cornpound from Step A above (0.2361¢g,
0.307mmoles) was dissolved in methanol {1.61mL)} and a 10% {v/v)
solution of conc. H,SO, in dioxane (4.18mlL) was added. The

10

mixture was stirred under argon at 25°C for 1h. The mixture was
15 passed over a bed of BioRad® AG1-X8 (OH) resin and the resin was
washed with methanol. The combined eluates were evaporated to
dryness and the residue was chromatographed on a silica gel
column using 20% (10% conc. NH,OH in methanol)-
dichloromethane as the eluant to give the title compound: (Yield:
20 0.1984g, 97%); LCMS: m/z 669.2 (MH"); &, (CDCL) CH,: 30.3, 30.5,
30.9, 31.6, 31.6, 36.3/36.4, 42.3, 42.3, 42.3, 44.3, 50.8/51.2,
52.1/52.4; CH: 47.2/47.3, 54.8, 78.9, 119.1, 126.3, 129.0,
130.5/130.6, 132.7, 137.5, 141.3, 147.0/147.1; C: 120.1,
134.2/134.3, 134.9, 136.9, 141.2, 155.2, 157.7/157.8, 171.2; §,
25 (CDCL) 4.29 (1H, s, H,)), 4.61 (1H, broad s, CHCO), 5.72 (1H, broad
m, NCONH), 6.85 (1H, m, CONHCH,), 6.92 (1H, broad s, Im-H,),
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The title compound from Step B above (0.195¢g, 0.291mmoles)
was dissolved in anhydrous dichloromethane (10mL) and
trimethylsilyl isocyanate (0.394mL, 2.91mmoles) was added. The
mixture was stirred under argon at 25°C for 20h. Additional

10 trimethylsilyl isocyanate (0.188mL, 0.873mmoles) was added and
the mixture was stirred for a total of 23h. The mixture was diluted
with dichloromethane (900mL) and washed with saturated aqueous
sodium bicarbonate, dried (MgSO,), filtered and evaporated to
dryness. The product was chromatographed on a silica gel column

15 using 4% (10% conc. NH,OH in methanol}-dichloromethane as the
eluant to give the title compound: (Yield: 0.1325g, 64%); LCMS: m/z
712.2 (MHY), §. (CDC},) CH,: 30.3/30.4, 30.6, 31.0/31.1, 32.4, 32.4,
36.5, 42.0, 43.4, 43.4, 44.4, 50.9/51.2, 52.4/52.6; CH: 48.1,
54.9/55.0, 78.9, 119.0, 126.3/126.4, 129.4, 130.5/130.6, 132.7,

20 137.3,141.3/141.4, 147.1/147.2; C: 120.2, 134.2/134.3, 135.1,
136.9, 141.2, 155.1, 157.8/157.9, 158.1, 171.4/171.5; §,: (CDCL)
4.31 (1H, s, H,)), 4.53 (1H, broad s, CHCOJ), 4.75 (2H, broad s,
NCONH,), 5.73 (1H, d, NCONH), 6.65 (1H, t, CONHCH,), 6.92 (1H,
broad s, Im-H,), 7.04 (1H, broad s, Im-H,), 7.10-7.15 (3H, m, Ar-H),

25 7.46 (1H, s, Ar-H), 7.58 (1H, broad s, Im-H,) and 8.38ppm (1H, s,
Ar-H,).
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The 11R,2R(+)-diasterecisomer from Preparative Example 38,
5 Step D above (0.1647g, 0.294mmoles), 4-pyridylacetic acid N1-oxide
(0.0586¢g, 0.382mmoles), DEC (0.0733g, 0.382mmoles), HOBt
(0.0517g, 0.382mmoles) and 4-methyl-morpholine (0.042mL,
0.382mmoles) were dissolved in anhydrous DMF (5mL) and the
mixture was stirred under argon at 25°C for 25h. The reaction was
10 worked up as described in Preparative Example 40, Step A above,
and chromatographed on a silica gel column using 2% increasing to
6% (10% conc. NH,OH in methanol)-dichloromethane as the eluant
to give the title compound: (Yield: 0.1048g, 51%); SIMS: m/z 694.5
(MH'); §. (CDCl,) 30.0, 30.4, 31.0, 36.7, 38.5, 44.1, 44.5, 50.5, 51.3;
15 CH: 53.6, 63.6, 119.1, 126.4, 127.4, 127.4, ~129.1, 130.7, 130.8.
133.4, ~137.2, 138.4/138.6, 138.7, 138.7; C: 118.5, 133.3, 134.6,
134.9, 140.4, 141.4, 147.4, 169.2, 169.9; §,(CDCl,) 4.98 (1H, broad
s, CHCO), 5.70 (1H, s, H,,}, 6.92/6.97 (1H, broad s, Im-H,), 7.01
(1H, broad s, Im-H,), 7.08-7.18 (5H, m, Ar-H), 7.43/7.51 (1H, broad
20 s, Im-H,)), 7.79 (1H, t, CONHCH,), 8.05 (1H, d. Ar-H), 8.09 (2H, d,
Ar-H), 8.26/8.31ppm (1H, s, Ar-H,); [a],°” +82.8° (c=9.11mg/2mL,

methanol).
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The 11S,2R(-)-diastereoisomer from Preparative Example 38,
Step D above (0.1576¢g, 0.281mimoles), 4-pyridylacetic acid N1-oxide
(0.0560g, 0.366mmoles), DEC (0.0702g, 0.366mmoles), HOBt
(0.0495¢g, 0.366mmoles) and 4-methyl-morpholine (0.040mlL,
0.366mmuoles) were dissolved in anhydrous DMF (5mL) and the
mixture was stirred under argon at 25°C for 26h. The reaction was
worked up as described in Preparative Example 40, Step A above,
and chromatographed on a silica gel column using 2% increasing to
6% (10% conc. NH,OH in methanol)-dichloromethane as the eluant
to give the title compound: (Yield: 0.1017g, 50%); SIMS: m/z 694.5
(MH’); §, (CDCl,) 29.7, 30.5, 30.8, 36.5, 38.4, 44.2, 44.3, 50.1, 52.3;
CH: 53.4, 63.6, ~119.0, 126.4, 127.4, 127.4, ~129.1, 130.3, 130.9,
133.3, ~137.3, 138.3/138.7, 138.7, 138.7; C: 118.4, 133.3, 134.6,
134.8, 140.1, 141.6, 147.4, 169.2, 169.9; §,(CDCl,) 4.97 (1H, broad
s, CHCO), 5.71 (1H, s, H,)), 6,58 (1H, t, CONHCH,), 6.88 (1H, broad
s, Im-H,), 6.98/7.03 (1H, broad s, Im-H,), 7.09-7.21 (5H, m, Ar-H),
7.34/7.41 (1H, broad s, Im-H2), 8.09 (1H, d, Ar-H), 8.10 (2H, d, Ar-
H), 8.27/8.28ppm (1H, s, Ar-H,); [a],*"
-12.7° (c=10.08mg/2mlL, methanol).
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3-Bromo-8,11-dichloro-6,11-dihydro-5H-benzo|5,5]cyclo-
heptall,2-b]pyridine N1-oxide (Preparative Example, 38 Step C)
(0.2656g. 0.74mmoles) in anhydrous dichloromethane (3.8mL) was
added to 1-[2-[N-[3-(1H-imidazol-1-yl)propyl]-2(R)-
piperazinecarboxamide] -2-oxoethyl- 1-piperidinecarboxamide
(Preparative Example 40, Step B above) (0.3g, 0.74mmoles) and
triethylamine (1.0316mL, 7.40mmoles) in anhydrous
dichloromethane (6mlL) and the mixture was stirred at 25°C under
argon for 19h. The solution was directly chromatographed on a
silica gel column using 3.5% (10% conc. NH,OH in methanol)-
dichloromethane as the eluant to give the title compound: (Yield:
0.3727g, 69%); LCMS: m/z 727.2 (MH"); §. (CDC],) CH,: 29.9/30.1,
30.4/30.5, 31.1/31.2, 32.0, 32.0, 36.5/36.6, 39.6, 44.0/44.4,
44.0/44 .4, 44.4, 44.4, 50.5/50.7/51.1, 52.1; CH: 32.9, 53.0/53.1,
63.8, ~119.2, 126.4/126.5, ~129.4, 130.5/130.7, 130.9, 133.4,
~137.2, 138.4; C: 118.5, 133.3/133.4, 134.8/134.9, 140.2/140.5,
141.4/141.6, 147.6/147.8, 158.1, 169.3/170.2, 171.4/172.0; §,
(CDCL) 4.60 (1H, s, NCONH,), 4.98 (1H, broad s, CHCO), 5.69 (1H,
s, H,), 6.29/6.53 (1H, t, CONHCH,, S(-) and R(+) isomers at C,,
respectively), 6.92 (1H, broad s, Im-H,), 7.05 (1H, broad s, Im-H,),
7.14 (2H, m, Ar-H), 7.18 (1H, m Ar-H), 7.20 (1H, m, Ar-H), 7.56 (1H,
broad s, Im-H,) and 8.27ppm (1H, s, Ar-H,).
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Method 1:

5 3-Bromo-8,11-dichloro-6,11-dihydro-5H-benzol5,5]cyclo-
heptall,2-b]pyridine N1-oxide (Preparative Example 38, Step C)
(0.2818g, 0.785mmoles) in anhydrous dichloromethane (4mL) was
added to N1-cyclohexyl-N2-[3-(1H-imidazol- 1-yl)propyl}-1,2(R}-
piperazinedicarboxamide (below) {0.2844g, 0.785mmoles) and

10 triethylamine (1.094mlL, 7.85mmoles) in anhydrous
dichloromethane (4.5ml) and the mixture was stirred at 25°C under
argon for 67h. The solution was directly chromatographed on a
silica gel column using 3% (10% conc. NH,OH in methanol)-
dichloromethane as the eluant to give the racemic mixture of the

15 title compounds: (Yield: 0.4664g, 87%). The mixture was subjected
to preparative HPLC on a Chiralpak AD® column (50X5cm) using
65% hexane- 35% isopropyl alcohol- 0.2% diethylamine as the
eluant to give in the order of elution the 11S,2R(-)-diastereoisomer

and the 11R,2R(+)-diastereoisomer.
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11S,2R(-}-diastereoisomer: (Yield: 0155.5g); LCMS: m/z 684.2
(MH); §. (CDCl,) 25.0, 25.1, 25.6, 30.1, 30.5, 31.1, 33.7, 33.7, 36.4,
42.4, 44.5, 50.2, 51.5; CH: 49.9, 54.8, 64.1, 119.1, 126.5, 129.3,
130.5, 130.8, 133.5, 137.2, 138.4; C: 118.4, 1383.1, 134.9, 140.2,
141.4, 147.8, 157.6, 171.2; §, (CDCl,) 4.53 (1H, broad s, CHCO),
4.91 (1H, d, NCONH), 5.68 (1H, s, H, ), 6.62 (1H, t, CONHCH,), 6.94
(1H, broad s, Im-H,), 7.08 (1H, broad s, Im-H,), 7.15 (1H, m, Ar-H),
7.17 (1H, s, Ar-H), 7.21 (1H, s, Ar-H), 7.23 (1H, m, Ar-H), 7.55 (1H,
broad s, Im-H,) and 8.27ppm (1H, s, Ar-H,); [a],***-33.1°
(c=8.76mg/2mlL, methanol).

11R,2R(+)-diastereoisomer: (Yield: 0.1890g); LCMS: m/z
684.2 (MH’); §. (CDCl,) 25.1, 25.1, 25.6, 30.3, 30.7, 31.1, 33.7,
33.7, 36.5, 42.3, 44.7, 50.2, 50.7; CH: 50.0, 55.0, 64.2, 119.1,
126.3, 128.8, 130.6, 130.9, 133.5, 137.2, 138.5; C: 118.5, 133.1,
134.7, 140.4, 141.4, 147.5, 157.5, 171.1; §,, (CDCL) 4.52 (1H, broad
s, CHCO), 4.95 (1H, d, NCONH), 5.69 (1H, s, H, ), 6.97 (1H, t,
CONHCH,), 6.97 (1H, broad s, Im-H,), 7.10 (1H, broad s, Im-H,),
7.13 (1H, m, Ar-H}, 7.18 (2H, s, Ar-H), 7.21 (1H, m, Ar-H), 7.69 (1H,
broad s, Im-H,) and 8.27ppm (1H, s, Ar-H,); [a],**” +49.9°
(c=10.23mg/2mlL, methanol).

The starting reactant N1-cyclohexyl-N2-[3-(1H-imidazol-1-
yl)propyl]-1,2(R)-piperazinedicarboxamide is obtained following the
procedure of Preparative Example 5, except that

(\N/\/\ NH,

=l
is used instead of
Me Me

N></\NH
@ .

The resulting BOC protected compound is deprotected with TFA

following the procedure in Preparative Example 8, Step B.
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Method 2:
The 11S,2R(-}-diastereoisomer (Preparative Example 38, Step
D above) (1mg, 0.00179mmoles) was dissolved in anhydrous
dichloromethane (0.05mL) and cyclohexylisocyanate (0.0023mlL,
5 0.0179mmoles) was added. The mixture was stirred at 25°C for 0.5h
under argon. The solution was evaporated to dryness to give the
title compound which was identical on chiral HPLC to the 11S,2R(-)-

diastereoisomer prepared in Method 1 above.

10 EXAMPLE 77
X XD
= . + EDCI, HOBT, ‘X .
£- NMM 3
reagent 1 Q = O,\ N N N
N COOH reagent 2 NNV &
)“o o o 'S
Hac” T CH H C/l\CH
3~ cHy 3~ cHy ®

-

Reagent 2 = N\\/N\/\/NH
The imidazole from Preparative Example 74 (Reagent 2),
(250mg, 1.16mmol), was added to a solution of the BOC-acid
15 (Reagent 1, see Preparative Example 41), (0.45g,0.842mmol} , EDCI
(200mg, 1.043mmol), HOBT (130mg, 0.962mmol),and N-methyl
morpholine (0.2ml,1.81mmol) in DMF (anhydrous, 2ml) at room
temperature (20°C). The resultant solution was stirred overnight at
20°C. The solvent was evaporated, water (70ml) and EtOAC (120
20 ml) were added. The organic layer was separated, and washed with
10% Na,CO, solution (50ml), then dried over MgSO,, filtered and
evaporated solvent yielding an oil, which chromatographed on silica
gel eluting with 100% EtOAC yielding the product as a white solid
(300mg). Mixture of 4 isomers A,B,C,D.
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Mass Spec: High Resolution(ES) Estimated(MH") 732.2316
Observed 732.2332
EXAMPLE 78
5 Step A
Brm/a Brm/m
-~ —
N = N —
= —_— =
=\ Q =\
N C’N\/\/N\éN N C’N\/\/N\éN
i1 [ "
O H O
e (0]
Hsc/i\CHS
CH,

A solution of the title compound from Example 77, (Isomers
A, B, C and D}, (150mg,0.205mmol) in 50% trifluoro-acetic acid-
CH,CI, was stirred at 20°C for 3 hours. The solvent was evaporated,
10 water (25ml) and 10% NaOH (4ml) were added, then extracted with
CH,CL, (2x100ml)}. The organic layer was separated, dried over
MgSO,, and solvent evaporated yielding a solid which was purified
by chromatography on silica gel eluting with 3% MeOH- CH,CL,
containing 2% NH,OH yielding the product as a white solid (70mg,
15 54% yield).
The product was obtained as a mixture of 2 Isomers (C and
D). (Product 1) Mass Spec FABS (MH) 632.
Further elution yielded a white solid (25mg,20% yield). This
product was a mixture of 2 Isomers (A and B) (Product 2) Mass Spec
20 FABS (MH') 632.
Product 2 was separated into single isomers on a Chiralcell
AD column eluting with 40% IPA-Hexanes yielding Isomer A as a
white solid FABS (MH') 632. Further elution yielded Isomer B as a
white solid, FABS (MH") 632.
25 Product 1 was derivatised and separated into constituent

Isomers C and D as shown in Step B below.
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Step B
Br— \ Cl Br—/ ) cl
\N Y \N -
—_— e Y- —
SN S¢s »
H O o)
(e} (o]
ac M,
CH;

A solution of di-tert-butyldicarbonate (65mg,0.29mmol) in
5 CH,CL (2ml) was added to a solution of Product 1 (Step A, Isomers
C and D) (150mg, 0.237mmol) in CH,Cl, (10ml), at 0°C, then stirred
at 20°C for 10 minutes. The reaction was cooled to 0°C, water
(5ml), 10% NaOH (2ml) and CH,CL, (10ml) were added. The organic
layer was separated, dried over MgSO,, filtered and solvent
10 evaporated yielding an oil, which was chromatographed on silica
gel, eluting with 3% v/v MeOH: CH,C], yielding the product as a
white solid (150mg) as a mixture of 2 isomers, which were separated
on Chiralcell AD column, eluting with 30% IPA-Hexanes/ 0.2%
Diethylamine yielding Isomer C 60mg. Mass Spec (FABS, MH')
15 Calculated (C,;H, N.,O,BrCl:734.2296) Measured: 734.2304. Further
elution yielded Isomer D 70mg. Mass Spec (FABS, MH') CALC MH
(734.2296) Measured: (734.2305).
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EXAMPLE 79

— N
o QLR

c N
"

/J\Oé Log

o)

HC/{\CH
3 enSHs

Following the procedure of Example 78 Step A, the BOC

-2

5 group of the Isomer C product of Step B was removed to produce
the Isomer C title product as a white solid (Mass Spec, MH") FABS
(632). '

Step B

Br

%

Brm/m
>~
N =
O AL
=\
"\,C’N\/\/N ’N O._‘_

> N N
' N l(l: N\/\/ 7
O

N 0
10 H

Cyclohexyl isocyanate (0.025ml,0.19mmol) was added to a
solution of Isomer A (Example 78, Step A} (25mg, 0.039mmol}, in
CH,CL, (3ml) at 0°C, then stirred at 20°C for 30 minutes. Methylene
chloride (20ml) and water (20ml) were added. The organic layer was

15 separated, dried over MgSO,, filtered and solvent was evaporated
yielding a residue, which chromatographed on silica gel, eluting
with 2% v/v MeOH: CH,CL, yielding the product (Isomer A) as a
white solid (25mg). High resolution Mass Spec (ES) Calculated:
C,H.,0,N,CIBr (757.2632)(Br=79) Measured: 757.2643.
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Following the above procedure, but substituting an equivalent
quantity of Isomer B (Example 78, Step A) for Isomer A, the title
product (Isomer B) was obtained. Mass Spec (FABS, HRMS)
Calculated 759.2612 (Br=81) Measured 759.2626

Following the above procedure, but substituting an equivalent
quantity of Isomer C ( Example 79, Step A) for Isomer A, the title
product Isomer C was obtained. Mass Spec (ES, MH") 757 (Br =79)

Following the above procedure, except using the mixture of
Isomers C and D (Product 1 from Example 78 Step A), yields the C

and D isomer mixture of the title compound Mass Spec (ES,MH’)
757

EXAMPLE 80

Brm/ Cl Bre_/ \ cl

CZHS

Ethyl chloroformate ( 0.1ml, 1.04mmol) was added to a
solution of the Isomer A (Example 78, Step A) ( 20mg, 0.03mmol) in
CH,CL, (2ml) at 20°C. Triethylamine (0.1ml, 0.7mmol) was added,
and the solution was stirred for 30 minutes at 20°C. The solvent
was evaporated, and the residue chromatographed on silica gel,
eluting with 3% v/v MeOH: CH,C], containing 2% NH,OH, yielding
the Isomer A product as a white solid (20mg). Mass Spec (ES, MH’)
704.

Following the above procedure, but substituting an equivalent
quantity of the Isomer B (Example 78, Step A) for Isomer A, the
Isomer B product was obtained. Mass Spec (ES, MH'") 704: HRMS
(ES) Calculated (704.2003) (Br= 79) Measured (704.2012).

1.6 JUL 2003
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EXAMPLES 81-85
Follow the procedure of Examples 127 and 80, but use the
title compounds from Preparative Examples 9.1 or 111.1 with the
appropriate isocyanate or chloroformate to obtain compounds of the

5 formula:

wherein R® and R" are defined in Table 10 below are obtained.

TABLE 10
10
Ex. R® R" Isomer MS
81 H A Fabs
(Product of Prep. OJ\O and (MH)
Ex. 9.1 and di-t- HsC CHj B 565
butyldicarbonate) Hj (R.S) (
82 A ES
{(Product of Prep. OJ\O and (MH)
Ex. 111.1 and di-t- Hsc/!\ CHga B 655
butyldicarbonate) CHj RS)
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83 J\ A ES
(Product of Prep o~ O (R(+) (MH)
Ex. 111.1 and di-t- Hac/{\CHS 655
butyldicarbonate) CHg
(o]l =+2.5°
84 J\ B ES
(Product of Prep o~ 9 (S(-)) (MH)
Ex. 111.1 and di-t- H3C/{\CH3 655
butyldicarbonate) CHj
[c]P=-34.9°
85 A ES
{Product of Prep. N '&O and (MH)
Ex. 111.1 and H B 680
lohexyl
'cyc ohexy (R,S)
isocyanate)
The compounds of Examples 83 and 84 were separated on

|
H

LT
N" o
Following the procedures of Examples 77-79, but substituting

an equivalent quantity of 1-(3-aminopropyllimidazole for the N-
10  benzyl substituted imidazole from Preparative Example 74 in

Chiralcell AD column.
5
EXAMPLE 86
@ 7 )
Nz 11S Isomer 11R Isomer
H
N N\/\/ N\/ N\/\/N

Example 77, the title compounds are obtained
11S-Isomer: Mass Spec: Fabs (MH") 667(Br=79) HRMS Calc

(MH) C,,H, N,O,Cl(81)Br 669.2142 Measured 669.2151



" #$UR' ()*+,-./0123456789: ; 16 JUL 2003
<=>? @ABCDEFGHI JKLMNOPQRSTUWWKYZ[\ ]~ _" abcdef ghi j kl mopqr st uvwxyz{| } ~6TI nes "
New RomanAri al Courier New'h Root EntryWrdDocunent; PCT/USI9/27939

" H#SUR () WO 00/Y7¢923456789: ;
<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\]"_" abcdef ghi j kIl mopqr st uvwxyz{| } ~
I"H#B9& ()*+,-./0123456789: ; - 244 -

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~
" #$9&' () *+, -./ 012BRIGGHBERr; FABS (MH') 667.

<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\]"_" abcdef ghi j kl mopqr st uvwxyz{| } ~
I"#B9& ()*+,-./0123456789: ;

<=>? @ABCDEFGHI JKLMNOPQRSTUWWKYZ[ \ EXxambreaefaphi j kl mopqr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;
<=>? @\BCDEFGHI J KL MNOPQRETL AR “ap®tetdtli j kI mopgr st uvwxyz{| } ~
I"#$9& ()*+,-./0123456789:
<=>? @\BCDEFCGHI JKLMNOPQRST
" #$UR' ()*+,-./0123456789: ;
<=>?@\BCDEFCGHI JKLMNOPQRSTUWVWKYZ[ \
I"H#B9R ()*+,-./0123456789: ;
<=>? @\BCDEFCGHI JKLMNOPQRSTUWWKYZ] ¢
" #$UR' ()*+,-./0123456789: ;

N
<=>? @\BCDEFGHI JKLMNOPQRSTOVWKYZ| \ | é ‘a
| " HSIR ()*+,-./01234567 NT N,

H,C
<=>? @GA\BCDEFGHI JKLMNOPQRSNAMIKYZ[H ] A~ abcdef gRi’j kI mopgr st uvwxyz{| } ~

‘Habcd?{ ghi j kI mopgr st uvwxyz{ | } ~
f ghi j kl mopqr st uvwxyz{|}~ .
CH,
e‘. def ghi | opqt st uvwxyz{|}~
—

N labcg

5 Use the imidazole from Preparative Example 1 Step D and
follow the procedure of Example 77 and Example 79 Step A to

obtain the compound
Cl

T2

N
CH
o
—
which is then reacted with cyclohexyl isocyanate according to the

10  procedure set forth in Example 79 Step B. Mass Spec: Fabs (MH])
695 (Br=79) 669.2142.

EXAMPLES 87-97
Following the procedures set forth in Examples 77-80, but

15 using the 11(R)-isomer, compounds of the formula:
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Br— \ Cl
AT D
™\
R b
are obtained. R" is defined in Table 11.
TABLE 11
Ex. R" Isomer Mass Spec
Observed
(Estimated)
87 )\ A, B, C,D 732.2343
(o) O (732.2316)
88 J\ A 732.2332
O o (732.2316)
HSC/'\CHQ,
CHg
89 J\ B 734.2305
0 o {743.2296)
H3C/|\ CH,
CH,
90 O\ A 757.2641
N«KO (757.2632)
H
91 O\ B 759.2618
N"ko (759.2612)
H
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92 J\ C 734.2296
(0] o (732.22906)
H3C/{C;I§H3
93 J\ D 734.2297
o] O (734.2296)
94 J\ C,D 734.2318
O O (734.2296)
Hsc/(l; gHs

95 O\ C 759.2611
NJQO (759.2612)
H

96 O\ D 759.2618
NJ§O (759.2612)
H

97 O\ C,D 759.2626
N’Ko (759.2612)
H

EXAMPLE 98

Br—7 \ Cl CN
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The product of Preparative Example 45 (0.6 gm) was dissolved
in 6 ml of dichloromethane and 6 ml of trifluoroacetic acid was
added and the reaction mixture stirred for 2 hours. After 2 hours
the reaction mixture was evaporated to an oil. The oil was dissolved
in N,N,-dimethylformamide and triethyl amine (0.445 mL, 3 eq.) was
added and 3-bromo-8, 11-dichloro-6,11-dihydro-5H-
benzo[5,6]cycloheptall,2-b]pyridine (0.39 gm, 113 mmol.) was
added and the reaction mixture stirred for 24 hours. The reaction
mixture was added to brine and the product extracted with
ethylacetate 3 times to obtain a crude oil after the solvent was
evaporated under reduced pressure, which was purified by
chromatography on a silica gel column using 2% up to 4%
methanol/dichloromethane as the eluent. The product containing
fractions were pooled to obtain 0.34 gm of pure title compound.

The compound was separated into its pure enantiomeric forms by
HPLC on a Chiral Technologies AD column using 20%
isopropanol/hexanes. Isomer 1: mp= 148.3-157.5°C; Isomer 2:
mp= 148.3-157.5°C

EXAMPLE 99

Br / \ Cl

N
N HO —
- N\)\/N\//
N
/K O
HN
o

The title compound from Preparative Example 48 (0.487 gm)

was dissolved in dichloromethane (3 ml) and trifluoroacetic acid (3
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ml) and the reaction mixture stirred for 2 hours. The reaction
mixture was evaporated to dryness and dissolved in 10 mL of N,N-
dimethyl-formamide. Triethylamine (1.42 mL, 10 eq.) was added
and 3-bromo-8,11-dichloro-6,11-dihydro-5H-benzo-
[5.6]cycloheptal[l,2-b]pyridine (Compound No. 42.0) (0.45 gm, 1.2
eq.) was added and the reaction mixture stirred for 24 hours. The
reaction mixture was added to brine and the product extracted with
ethylacetate 3 times to obtain a crude oil after the solvent was
evaporated under reduced pressure, which was purified by
chromatography on a silica gel column using 2% up to 4%
methanol/dichloromethane as the eluent. The product containing
fractions were pooled to obtain 0.26 gm of pure title compound as a
mixture of isomers. Isomers were separated by HPLC on a Chiral
Technologies AD column using 20-30% isopropanol/hexanes.
Isomer 1: mp= 192.7-194.3 °C; Isomer 2: mp= 189.2-190.7°C

EXAMPLE 100

Br /\ Cl

OH
O No

o]
CHj

The title compound from Preparative Example 52 (0.3 gm, 0.5
mmol) was stirred in a mixture of 10 ml of dichloromethane and 15
pL of water and Dess-Martin Periodinane (0.32 gm, 1.5 eq.) was
added and the reaction mixture stirred at ambient temperature.
After 24 hours the reaction mixture was washed with 20% Na,S,0,
solution followed by sodium bicarbonate solution and evaporated to

dryness under vacuum. This compound was dissolved in

16 JUL 2003
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dichloromethane and a premixed solution of 4-iodo-1-trityl-
imidazole (89 mg) and ethylmagnesiumbromide (3M soln in ether,
66 uL, added to the reaction mixture and stirred at ambient
temperature for 4 hours. The reaction mixture was poured into

5 saturated ammonium chloride solution and the product extracted
with dichloromethane to obtain the crude product which was
purified by preparative tic to obtain 52 mg of title product after
deprotection with TFA and introduction of the Boc group with
(BOC),0.

10
EXAMPLES 101-102
- Following procedures similar to those described in Examples

98-100, the following compounds are obtained:

B
1’/\\ /\Cl

SOLann

0 Example 101

15

and

Br— 27 \ Cl

o=

N

T~y

H3C_|_- CH3
Example 102

CHj

/ ~NH
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EXAMPLE 103
Br /2 \ / AN Cl
o=~ —
N

HstC\HB /&
H3C N o)

H

[le /N\/\/

1 6 JUL 003
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NH,

The title compound from Preparative Example 58 was

dissolved in 1 ml of dichloromethane and 68 microliters of tert-

butylisocyanate was added and the reaction mixture stirred. The

reaction mixture was evaporated to obtain the crude product which
was stirred with 33% HBr/HOACc to obtain 20 mg of the title product
after addition to ether, collection of the product as a tan solid, and

preparative thin layer chromatography. FABMS M+1= 659.
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EXAMPLE 104
=N

HsC
The title compound from Example 103 (50 mg) was dissolved
in 5 ml of dichloromethane and 0.5 ml of acetic anhydride was
5 added. The reaction mixture was evaporated to dryness after 18
hours and chromatographed by preparative tlc to obtain 39 mg of
pure title product. FABMS MH"= 699.

EXAMPLE 105

Br /\ cl

)

N

C y oy
Hscj\ 2

The title compound was prepared following essentially the

10

same procedure as set forth in Preparative Example 52, but

substituting 1-(3-aminopropyl)-2-aminoimidazole for 1-amino-3-

propanol to obtain the title product in 65% yield. FABMS MH'=
15 660.
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EXAMPLE 106
Br—/ \ cl
.
N
Py,
N N‘<
CH3 N '1,11 \/\/
HSCS\ /g
0 /g
HaC 0" o 0

The title compound was prepared following the procedure set
forth in Example 104, but using the title compound from
5 Preparative Example 105 in place of the title compound from
Example 103 and trifluoroacetic anhydride in place of acetic
anhydride to obtain the pure title product. FABMS MH'=756.

EXAMPLE 107
Br 72 \ Cl
=N
N H = N
N N\/<
CH N _'111 W

3 NH
H3c>]\ /g © /&
H,C N~ Yo . 0

10 H 3

Follow the precedure set forth in Example 104, but substitute
trifluoracetic anhydride for acetic anhydride to obtain the pure title
product. FABMS MH'= 755.
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EXAMPLE 108

Br 72 \ Cl

_—

N

(), i &
o §He ) ’/1( N\ \g-
HC*N/&OO OH

HsC
H

The title product was prepared following the procedure set
forth in-Example 110, but substituting the title compound from
5 Preparative. Example 60 for that from Preparative Example 102 Step
C and tert-butyl isocyanate for cyclohexyl isocyanate to obtain the

pure title product. FABMS MH' = 688.

EXAMPLE 109
Breey/ \ cl
= NH
N H /
N N y
H
N
CHs N ; OH

I
w @
Q O
O>_
o
o
;|||||

10
The title product was obtained following the procedure set

forth in Preparative Example 52, but substituting 2-S-benzyl-3-R,S-
hydroxy-histamine for 1-amino-3-propanol. FABMS (MH")= 737.
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EXAMPLE 110

Br / \ cl
=N
Me
| N
H-N [~ — CH,
NN N O\ o o .
/a
N/& 0 N\ NGN
! o
H

A mixture of the title compound from Preparative Example
102 Step C (0.28 g, 2 mmol), the title compound from Preparative
Example 44 (0.5 g, 2 mumol) and anhydrous CH2Cly (5 mL) was
stirred at room temperature for 15 min. Cyclohexyl-isocyanate
(0.51 mL, 4 mmol) was added and the reaction mixture allowed to
stir at room temperature for an additional 48 hrs. After
concentrating the reaction mixture in vacuo, the residue was
diluted with CH2Clo (10 ml) and trifluoroacetic acid (10 mL) and
stirred at room temperature overnight. The resulting mixture was
concentrated in vacuo, diluted with anhydrous DMF (5 mL) and tp it
were added N-methylmorpholine (2.2 mL, 20 mmol) and the tricyclic
chloride (compound No. 42.0) (0.83 g, 2 mmol). The reaction
mixture was stirred at room temperature overnight, concentrated in
vacuo and purified by flash column chromatography (silica gel)
using 5% MeOH-95% CH2Cly saturated with aqueous ammonium
hydroxide to give the title compound as a mixture of diastereomers

(tan solid, 95 mg, 7%, MH* = 682, mp = 118.4°C).

16 JUL 2003



1 6 JUL 203

WO 00/37459 PCT/US99/27939
- 255 -
EXAMPLE 111
Br 7 \ Cl
Et -
| N
H—N A\ ey
N. _N N
\F [ ] CH,CH,
N~ % N =
V/a
i o
H

Following a similar procedure as that used for the preparation
of the title compound from Example 110, but using the title
5 compound from Preparative Example 103, the title compound was
obtained as a mixture of diastereomers (brown, sticky solid, 28.7
mg, 2%, MH* = 696, mp = 79.3°C).

EXAMPLE 112

Br /7 \ cl
I &
H-N =\ —— N
NN N [ :l CHLCH,CH,
N~ % ~-N ™\
O\ /& Or MNANGN
N
| o
10 H

Following a similar procedure as that used for the
preparation of the title compound from Example 110, but using the
title compound from Preparative Example 104, the title compound
was obtained as a mixture of diastereomers (tan solid, 18.5 mg, 1%,

15 MH*= 710, mp = 63.8-67.4°C).
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EXAMPLE 113

Br / ) cl Br / ) Cl
=N =N _
N + /@ I/Q
0, ge)

7‘\*/’0“ \/\/N,N7k/&7r\/\/nljn
o

o

To the title compound from Preparative Example 51 (10.04 g,
19 mmol) were added HOBT (3.34 g, 25 mmol), DEC (4.79 g, 25
mmol), the title compound from Preparative Example 74 (4.32 g, 20
mmol), NMM (5.5 mL, 50 mmol) and anhydrous DMF (20 mL). The
mixture was stirred at room temperature under No overnight. The
mixture was concentrated in vacuo, diluted with CHyCly and
washed with a saturated aqueous solution of NaHCO3. The organic
phase was dried over anhydrous MgSOQOy4, filtered and concentrated
in vacuo. The residue was purified by flash column
chromatography (silica gel) using 2% MeOH-98% CH2Cly saturated
with aqueous ammonium hydroxide to give the title compound as a

mixture of diastereomers (4.92 g, 36%, MH* = 733).

EXAMPLE 114
If the procedure set forth in Example 113 is followed, but the
N-substituted imidazolylalkyl amine below is used the indicated

compound would be obtained.

F
"/ N\/\/N /N
/—\ CH3 (f
C
HN\/\/N\éN H; 07k )\
3
Amine A Compound A

pCT/US99/2793b 0 JUL 2003
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X N CH; /1 N\/\/N /N
/= H,C
HN N N 3 /'\ J/
NN NS Hsc\/l\
Amine B Compound B
Br \ c1
\

cn3

K[\N ) _rCHS CH, N'j 'l’/ N\/\/N N
HN N, _N H307|\

NN H,C

Amine C Compound C

Br 7 \ Cl

N___N
NN N\ H,C \—
H o j\ozl%o o N
3
Amine D Compound D
5 EXAMPLES 115-126

Following the procedure set forth in Example 113, but using
the N-substituted imidazolylalkyl amine (Imidazole) in Table 12 and
the carboxylic acid from Preparative Example 51, the Products in
Table 12 were obtained.

10
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TABLE 12
Ex. Amine Product 1. %Yield
2. MH*
3. mp (°C)
=\_F
115 /@/ Br /] al 1.19
N = N . |27t
MN—NCN [N] 3.105.4
N"%~N =
7\ A o NN
O o
116 . IN Br./ \ Cl 1.27
) N 2.734
H- N = )
MN—NgN EN] B 3. semi-
A ___ solid
N %
\/l\ {N\/\/”VN
O o
N N N 2.734
a-N /= - .
\/\/N\,/N EN] A ! 3. semi
, solid
N~ %~N. =
TRoA L TN
O o
118 O Br./ cl 1,52
/@ N P 2.749
- = N 3. oil
N ~
a\ Ao NN
o o
119 OMe Br /) oy 1.18
/© N * |2.763
- o~ EN l/© 3. 65-70
TN NGN N']"/,r-N =
ﬂ\ Ao "NN
O "o
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120 OMe | & a - 1.48
= SN 2,763

H™NA-NyN N ‘/@’ OMe 1 3. 125-
[NJ 130

121 o Br/ cl1 1.20
CN
/@ >N ( 2.758

~N, = N 3. semi-
H
“AN—NUN EN]"/,,—N _ soiid
ﬂ\ 0o \/\/N\ﬁN
O o
122 © FONHz o ~ A o, |1
>N 2 |2.776
-N =1 N 3. semi-
H
SN () solid

123 Br. /Y cl 1.15
O >N Oa 2.783

-N N 3. 85-90
H™\_-N_N ENJ

N =
ﬂ\ o \/\/N\¢N

124 /O Br /™ - 1.12
N 2. 739

MN—N N N 3. semi-

solid
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125 Br /Y o1 1.35

N 2.747
N 7-/_3 3. (A): 86
NN ) (B) 84.7

126 Br./ i c1 1.15
N 2.719

N J: ) 3. (A):
e~y [NJ’#N 208.7

N B
ﬂ\o/koo N’\X ( )

EN 121.2-
130.4

EXAMPLE 127

Br/\ Br/\ N~ Cl1
ol /@ ) rO

O\ ’// N —\
N N—N_N
!:I o

To a solution of the title compound from Preparative Example
109 (11R,2R diastereomer B, 1.7 g, 2.7 mmol) dissolved in
anhydrous CH5Clg (10 mL) was added cyclohexylisocyanate (0.38
mL, 2.9 mmol) and the resulting solution was stirred at room
temperature under No for 1.5 hrs. The solution was concentrated in
vacuo and purified by flash column chromatography (silica gel)
using 2% MeOH-98% CHyCly saturated with aqueous ammonium
hydroxide to give the title compound as a light yellow solid (1.98 g,
84%, MH* = 758).
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