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invention relates to novel conpounds that are useful
in the 5 treatnment of human papill omaviruses, and al so
to t he net hods for the rmki ng and use of such
compounds
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viruses involved in many conditions and di seases. For
exanpl e HPVs cause a wde variety 10 of benign and
pre-mal i gnant t unorELDHIRY TIHE SWENTIGN direct contact.
HPVs be divided into, two caterqgor,i cut
hnd I Seskent e eiRles 18 Mysy BoBhdies it e et o
trasithdne 6t hurBarcpapildnasAro¥esn anghido tédithe rﬁé’thbdﬂbﬁtheﬂﬁalﬁhgﬁénd

The nmucosal HPV types infect the anogenital
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he. HyBRPUSAPIRRIF e HEV AL iRl sarmasye A fpes

ifvolred tmntnbny S@mainlsyanti diseasad. tRol exadiple MRS @use a wide variety

mm denc rﬂ% é wi ce that of herpes sinplex virus
T Y preH WNIPHUTORS | dered  one of the nost cormon

sexu &IPW i Ispreztiiby tdrdciciontze s eHP‘(/§?EB$)b_etthédJighﬂwb dateegatids:
HBpedis At piesgh, e distribous HERS AR whilt B haidnd e, sucn

aB icomu e, plaﬂtab,lfﬂifogand)rtfﬂilt warts.t The ueosas APV 9pes idfect the
evel.op, .t sua oc
gl maohian 43, s Ry 108 BFaRah bbRR aliPY save
bderv eharpctehzstete eiate. prmmﬂnmqt«m HBV riygoeyg spedficalligirifedt the
E?EC“ on, occurs. As 25 such, HPV nmay be spread
gﬁﬂl 80 ﬂ[ﬁ Wuc%a}e than 25 HPV types that are

[ n‘pl iMuebeal HFleaaTGgr&mslt fred;uelhtlgz ea&@ﬂy aaesmitied and,ywith an
Low r

igeRRCe KB B RRle S sl it gl BV B hieres
onavstheofiody enmhmln serudly transmitlyd disaases(8TTDa) tprouhgit the

r |Iak HPVs, such as HPV-16, 18, 31, 33, 35, 39, 45, .

52, 56, 58, 59, and 68, usually do 30 not produce

Vi si infectpavithathe Wamas pa;RBdirhanruBNHPVb gy hbbéausk mal symptoms
ang RS8s rrtmtyalwaysi prgc%ce wsetge ggnltal warts. When symptoms do develop,
they usually occur 2 to 3 months after infection with the virus. Symptoms have been
known to develop, however, from 3 weeks to many years after infection occurs. As
such, HPV may be spread unknowingly.

More than 25 HPV types that are implicated in anogenital diseases are
broadly classified as either low risk or high risk. Low risk HPVs, such as HPV-6 and
HPV-11, are the etiological cause of genital warts (condyloma acuminata). High risk
HPVs, such as HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68, usually do
not produce visible genital warts. Rather the high-risk viral types may be identified by
DNA testing. High risk HPVs such as HPV-16 and HPV-18 may be found on Pap
screening tests and be related to precancerous cervical cell change, cervical
dysplasia, and cervical cancer. In fact, high-risk HPV types, such as 16, 18, 31, 33,
and 35, are strongly associated with precancerous and cancerous changes of the

cervix. Most cervical cancers (about 90%) contain one of these high-risk types. High
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DNA testing. Hi gh risk HPVs such as HPV-16 and HPV-18
may be found on Pap screening tests and be related to

w@e@aanoey ous cervical cell change, cervical PCT/US2004/017660

dyspl asia, and cervical cancer. In fact, high-risk HPV
types, such as 16, 18, 31, 33, and 35, are strongly
associ ated with precancerous and cancerous changes of
the 35 cervix. Mst cervical cancers (about 90%
riskonPRiinfection opdatéde sifetifme gisk bf iBkadivpemcetindhie ¥hge of 5-10% for
r§004/dé199?9 PCT/ US2004/ 017660 2 risk HPV infection
feAgEI0Tection. ot i e ri sk of invasive cancer in the

r angi @fditfon 16 Yeivizal canoér, Bigheidk HF\VecIre associateddith &indmber of
cancer, high risk HPVs are associated with

t(? c&ﬁw cal
angl ANdperans canGel- and perianal cancers. 5 Current
tr eaC[IRélﬁtStre‘aﬂﬁer@§ mrtgahnamratts aad demvzumlaswﬁcﬂh@@bm/sical

|ncI Si re al suc ot her a
reénOé(@ p Y qjﬁera eﬁ}/raggg?ryeygf §Hr%|ﬁal eéalrsp uyr’ently, there
arteh&r@‘fecaveeamtvurarftfﬁohéntefcﬂrHHWInfa:hort.reat ment s for HPV

i nfection. SUVMARY OF THE | NVENTI ON 10 The present

i nvention includes conpounds of formula (I): (R On

1 11 b:"'Np X A (FYMMARY OF THEMNMENTIONN is 0,1, or 2;

3 £ TP anhyeaon iR EaroRds e kBt he qr oup

consi sting of hal ogen, hatedal kyl, alkyl, alkenyl,
al kynyl , cycl 0dRIR I , - RlOcycI oal kyI ,
Ay, - NHR Qdy, He /NHR10Het , .- OR2, - QAy,
-OHet, -RLOOR2, BUR2R3, - RLONR2AY,
-RlOC(O)RZ -C(OR s 0CO02R2, - C(O) NR2R3,
QO Ay, -C(O) NR2AY, - (O NHRBOHet
: RlOC( O NR2R3, -C(S)NR2R3, -R10C(S)NR2R3, -
WBRGNHC( NH) NR2R3, - C( NH) NR2R3, - RLOC( NH) NR2R3,
nis3§,D) @NER2R3, -

Xis NH, O, or S(O)m;
each R is the same or different and is independently selected from the group

consisting
of halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
-R"%cycloalkyl, Ay, -NHR"Ay, Het, -NHHet, -NHR'°Het, -OR?, -OAy, -OHet,
-R'OR?, -NR?R?, -NR?Ay, -R""NR’R?, -R"°’NR?Ay, -R"C(0)R?, -C(O)R?, -
CO;R?, -R"CO,R?, -C(O)NR?R?, -C(O)Ay, -C(O)NR?Ay, -C(O)Het, -
C(O)NHR™Het, -R"C(O)NR?R?, -C(S)NR?R?, -R"°C(S)NR?R?, -
R NHC(NH)NRZR?, -C(NH)NR®R?, -R"°C(NH)NR?R?, -S(0),NR?R®, -
S(0):NR?Ay, -R"°SO,NHCOR?, -R'*SO,NR*R?, -R"S0O,R?, -S(0),R?, cyano,
nitro, or azido;

each R’ is the same or different and is independently selected from the group
consisting of halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyi,
cycloalkenyl, -R"cycloalkyl, Ay, -NHR"Ay, Het, -NHHet, -NHR""Het, -OR?, -
OAy, -OHet, -R"OR?, -NR?R?, -NR?Ay, -R"NR?R?, -R'°NR?Ay, -R'°C(0)R?, -
C(O)R?, -CO,R?, -R"CO,R?, -C(O)NR?R?, -C(O)Ay, -C(O)NR?Ay, -C(O)Het, -
C(O)NHR"Het, -R"°C(O)NR?R?, -C(S)NR?R?, -R'°C(S)NRZR?, -
RNHC(NH)NR?R?, -C(NH)NR?R?, -R"°C(NH)NR?R?, -S(0),NR?R®, -



10

15

20

25

30

S(O 2NR2Ay, - R10S02NHCOR2, - R10SO02NR2R3, - R 0S02R2,
-S(O nR2, cyano, nitro, or azido; 25 each Rl is the
wa200e/100999di f ferent and is i ndependently sel ect dI/U§2903/017660
the group consisting of hal ogen, hal oal kyl, alkyl,
al kenyl , al kynyl, cycloal kyl;, cycl oal kenyl,
-R10cycl oal kyl , Ay, -NHRL0Ay, Het, -NHHet, -NHR1OHet,
-OR2, - Ay, -OHet, -R10OR2, -NR2R3, -NR2Ay,
- RLOSIRDASR*AYRFIMIMNHCORE, ORTPSDRIR’R’, K'BPER?, -SQORRE, cyano,
-R1I0QD2R2, -C(O NR2R3, -C(O Ay, -C(O NR2Ay, -C(O) Het,
30 ?I\ﬁlﬁzfﬂ%egt, “R10C( O) NR2R3, - C(S) NR2R3.
eadRl@ GidBpdbRadrtly is 0,R1ONRIC( NH) NR2R3, - C( NH) NR2R3,

- f NR2R3, -.S(0O),2NR2R3 04/ 110999
TR R b P B SNt aEyRRene e MRS R lkviene.
cy Rk ; N%Irﬁﬁaylerﬁaeﬁﬂ%d nylleSé,QmiS&kyn%eaép, ni t L o,ngr_
‘ 0: each. m i ndependen is - Qr_2: eac is
p Bl S2iin 85T PR dB B St €T Sl B drTS <ol ect ed
eéa‘rodsﬂl ﬁ:dﬂyil R?’lrme theﬁsanwbnlaiiﬂféthea’nﬂ,araiddeggd\dmﬂy selec;;d from the
oal . ken e, and al kynyl ene: n are e
ofolf AR ety ke IYE BatodlR EolaRE . B ydagpin
-RIFOR2RAY ORI, and -RIINR4RMAe or different and are
i.nq_el%endently selected fromthe group consisting of
Wils 13

; kyl, al kenyl, al kynyl, cycl oal kyl, cycl oal kenyl
eadRIGFR cAnoad ke the sariOEHdifferAi(naRre )ndepamibntR3CIBEREREFPM the

' -1Q; h  of d
ofilpab S anf S/ ush il PP el Bp T ARG e
koL ookl vy L Ay opr ehent o an ar

nyl, an :

HEY GaRRelE R e Rbe¥d Neterdl el PRRIERAR BV cyci v
rieg Ahetgt ochigtérogiyhup; 15 ring A is aryl or heteroaryl;
ngingRre R GRER Rt dide oo RovRr ulifyabropfahthtitnal
détvatieesatbbseok i s NH. Preferably the reference to al kyl

incl pyde Cl-(CH. alkyl, references to al koxy 20 include
Cl- rei?fﬁéQ%'sm references to hal oal kyl include

C1- Cerdiaiabiglthey teference to alkyl include C4-Cs alkyl, references to alkoxy
include C;-Cq alkoxy, and references to haloalkyl include C4-Cs haloalkyl.

In one embodiment, at least p or q is not 0. In another embodiment both p
and q are each 1. In one embodiment pis 1 and qis 0 to 2.

Preferably nis 0, 1, or 2. More preferably n is 1.

Preferably R is selected from halogen, alkyl, haloalkyl, cycloalkyl, -
R'"cycloalkyl, Ay, Het, -OR?, -R"°OR?, -NR?R?, -COR?, -CO,R?, -CONR?R?, -
S(0)NR?R?®, cyano, nitro, or azido. More preferably R is selected from halogen,
alkyl, haloalkyl, cycloalkyl, -R"cycloalkyl, Ay, Het, -R"°OR?, -NR?R?, -COR?,
-CONR?R?, -8(0),NR?R?, or cyano. Still more preferably R is selected from halogen,
alkyl, or haloalkyl. In one embodiment R is substituted para to the depicted N atom.
In another embodiment R is Cl or Br and is substituted para to the depicted N atom.

Preferably R' selected from halogen, alkyl, haloalkyl, Ay, Het, -OR?, -R"°OR?,
-NR®R?, -COR?, -CO;R?, -CONR®R?, -S(0):NR?R?, -S(0)R?, cyano, nitro, or azido.
More preferably R' is selected from halogen, alkyl, haloalkyl, -OR?, cyano, or nitro.
In one embodiment preferably q is 1 or 2, more preferably 1.
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In one enmbodi ment, at least p or q is not 0. In
anot her enbodi nent both p and g are each 1. In one

wepdsedicyent p is 1 and q is 0 to 2. Preferabl ypar/is2004/017660

1, or 2. Mire preferably nis 1. Preferably Ris

sel ected from hal ogen, al kyl,, hal oal kyl, cycloal kyl, -
25 Rl1Ocycl oal kyl, Ay, Het, -OR2, -R100R2, -NR2R3,
-COR2, -(Q02R2, -CONR2R3, - S(O 2NR2R3, cyano, nitro,
or am ¢ ebddimentgireferiblyth&A rhgsisbag.t Ridrd prefardtsy t@emiring is

al kyl , hal oal kyl, cycl oal kyl, -R10cycl oal kyl, Ay, Het,
PhehoR2, - NR2R3, - COR2, - OONR2R3, -S(O) 2NR2R3, or

Cyanm arﬁtrhér:e&rmlwﬁfnm Efelﬁéra}slkwr&ilnﬁg whaéﬁoeﬁyl f Mﬁl‘ét prgferably

. or oa n_.on is
s bt s VT i st R BEE PRV AR hor
h@tﬁmwmp\}rmﬁhmﬁ otbyiedyl. BFuréieg, prefefrabsd istmtoezi para to
Lgﬁog'b(ﬁ%ecé{ﬁ 'mgrhtor%:g' gfl%feno? @Relﬁf@i@h I% 8ts(ae%fzpr@%gferent and
is-i%l%?ﬁdentﬁ}@@ﬂacted@ﬂr%e gré‘tﬁB\E&Ba%tlng of A2 I?IoalkylI alkyl,

- cyanq, .nitro . e r
QAT TP BE A s Sostif oy k1R Bt et -
NHRi‘?Het WOORY, INRZR®) INRIAR, -RINRIRABRIINRAT 6 RAIU(Q)RE, FG(O)R?, -

B RIEGRD o EERMR QY. SO oD e YR et
FAOC(CFDEIRzﬂa, ac{s)NRRRY, e%ﬁceS)NRabE IthOkualcer\l||=|)m@Zl:a“,jsC(nsucl;:MR%R“

1 3 € | t e 10 2p3
o AIINRR, SRRSO e %@Mﬁéhﬁ?ﬂ”‘%@m R’
—FWSOEFR?dI-S(yj)mRzpwarﬂyhltrOMr atzemzot hi azol yl . More

0 B2 B o PR b it
6whemop\l pBerIwIZ 3N, Q#étfahyﬁalc:h-l ElaanthIhear?ﬁ% or different

e m the grou
6%@9&?&\ gg%h‘gg fé%ygrﬁaﬁi %?FOI e ) al Eenyl,
6£H:|¢F§nw (4- nmmoaﬂiHemll) 203/4;baett kg tnd-1 H-cRbAeylcl- amilql%le Ay,
AU BHIBRRBIR 2 bk SRR T ke R Ay o 10
emﬂ%afwaﬂ@ﬁsmﬁm)fzgﬁmmdmaﬂe%m% 1%@1?%@32/ -
S NG T T R
6-BrROCLNNGE -8B SRy phehiyIfR ANRE fStrahy 8(0) A-8EDAYoI-1-amine

R L e L

6€Bmmoum-d®flmfro;bﬂwyp42§$€9tteirahye ru-n ldreaibagdltidaminel5
G%VBQ‘PQQEK"HJ%'”%V n%s,ﬁ,g-t’e?raltwye ro- darrlg)azol 1-amine hydrochloride
6-Chloro-N-pyrimidin-2-yl-2,3,4,9-tetrahydro-1H-carbazol-1-amine
6-Chloro-N-(4,6-dimethoxypyrimidin-2-yl1)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
6-Chloro-N-(4-methylpyrimidin-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
6-Chloro-N-(4,6-dimethylpyrimidin-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
6-Bromo-N-pyridin-2-yl-2,3,4,9-tetrahydro-1H-carbazol-1-amine hydrochloride
6-Bromo-N-(5-propylpyrimidin-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
6-Methoxy-N-pyrimidin-2-yl-2,3,4,9-tetrahydro-1H-carbazol-1-amine
6-Methoxy-N-pyrimidin-2-yl-2,3,4,9-tetrahydro-1H-carbazol-1-amine
N-(4,6-Dimethoxypyrimidin-2-yl)-6-methyl-2,3,4,9-tetrahydro-1H-carbazol-1-amine
hydrochloride
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6- Chl or o- N- phenyl - 2, 3,4, 9-tetrahydro-1 H carbazol -1
-am ne
W@2(10hA1111939l\|—(4 nmet hoxyphenyl ) -2, 3, 4, 9-t et r ahy dPGF/11S2004/017660
H car bazol -1 -am ne
6- Chl or o- N-(4 chl orophenyl ) -2, 3, 4, 9-tetrahydro-1
H car bazol -1 -am ne
6- Chl oro- N- (4-f 1 uorophenyl)-2, 3, 4, 9- tetrahydro 1

6&@:&6@&@1@6 dilnetipyienidid @-yl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
h ch]ljor N-(4 met hyl phenyl ) - 2349tetrahydrol
YQ-‘& -am ne

6-Br &hmﬁbﬁdmomd‘m’mﬂphﬁw 2-y8-.23, 499ttty fayidicarbhzol-1-amine
O P e ORISR & 4G lpydrar]fgagbapok 1-amine

eftecBvhezB 4 b-tetrahyiito-1H-carbazol-1-yl)amino]nicotinonitrile
N BRI G b Loy ephenyL )2 B, A, Lol LAl oo
N@’Wm-%!{lm 4t gitelirahyd rq“u—l%aﬂlaéol%hmtﬂeahy dro-1
carhazo or i
2 SAP AT BB Hieh A S e aiSs danspiatpindghg-amine
64gqemylbaﬁy1kd:r%i=yam3meg—:e|§rahydro 1H—cadrbazol 1-am|n% héerCthortldet salt
- or Q- - di 0 rinm.din etra
VYT b 3nng 2t St B R AR R EIE vt
640 Mathyli-2)3,2;9dejraldydBo-4 HecalriedZok iy araind] nitotincriiiaitohydtochloride
f’;\m ne

% Chl oro- N- (4, 6-di net hyl pyrimdin-2-yl)-2, 3,4, 9-tetrah
Nmi‘rsmyll(-} Hrittworoazilyh-2, 3,4 0iteteahydro-1H-carbazol- 1-am|ne hydrochloride

Br ogs%y(gi/egéﬁydgf)%é_)e/cag%ézd 4 a?nnt\eet r ahydr o- 1H car bazol -
G&rcﬁihoﬂﬁ(aﬂméﬁ}owmﬁnillpﬂﬂ 49-ttrahPenpt)H-2arBadol9-dreineahy dr o-
O BB PTG S5y - 6orPaes 4G, 1
6iBroaoiMzidl-intlo-Bph)-a63,4 9—tetrahydro-1H-carbazoI 1 -amine
6 rggp%%m%o&%eﬁgl E 34 g-tetrdhydro ‘8—/ car rM-amln%
6{Brorho-aY-(A-cradropbenyl)«d, 3vit @-totrahyrg-1 H—damdzyl-‘r-am‘ﬁw4 O-tetra

dro Z0 n dr.ochl ori
o R P R 2 PR e L etk e, 6. g
6BrembN-(B/4-dichidroph2nyl})-2,3 2, Q&tederaﬁydireﬂrl-ﬂbardamﬁl-amme and fI
B N-[5-(t
B e B I W S A G
H caMoex partidularynpreferred compounds lnclude
- Bro e |d|n2l 2,3,4,9-te
o RS Trahe R e SR s bR e 1
6-&Hl¢r6-NBploanyi-2,331, g-télrehgdlmam/-darbazbl 1-amine
t no | e
oGO st BEV M2} § Tt Blet o pazet haingny i o- 1
64&htaro i @Eethidropnenyd-2 Mpymtramdmb il H-carbazol-1-amine
[,0- arbazaql,-1 -an ne
oSl Cr s oienih R Sl duct 1 BERBZE TR OV one
GmkdcﬁrbiN—(mlmlettﬁlp_aanyi)ez 3.4 9—tetrahydro—1H—carbazoI 1-amine
o R dEb L el F2 8 4 dnstuchdie BPANED Dedye
6-BrambW—Meefﬂqr®pHer@l)t2%$ # kg ttaly/dto-1H-carbazol- 1-am|ne
6-|I_3Lr8r%%éfzhLﬁ)'rgﬁh%ﬂg/l?ﬁ@fziﬁ-tt&rahyd ro-1H-carbazol-1-amine
6-Bromo-N-pyrimidin-2-yl-2,3,4,9-tetrahydro-1H-carbazol-1-amine hydrochloride
6-Chloro-N-pyrimidin-2-yl-2,3,4,9-tetrahydro-1H-carbazol-1-amine
6-Chloro-N-(4,6-dimethoxypyrimidin-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
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6-[(6-Methyl -2, 3,4, 9-tetrahydro-1H carbazol - 1-yl )am no
]nicotinonitrile hydrochloride salt
wOoRMhamebe 6- (trifl uoronet hyl)-2, 3, 4, 9-t et r ahy dPOF/US2004017660

bazol - 1- am ne hydrochl ori de
N- Phenyl - 2, 3, 4, 9-t et rahydro-¢l H-carbazol - 1-am ne 15
6- Brono- N- ( 3- net hoxyphenyl ) -2, 3,4, 9-tetrahydro-1
H car bazol -1 -am ne

eCHIsronv-(AMNnethyipytmidipRet)id, 3,4 2-t8irdhy@ird-¢ Hraalhetobt-Amine

-1 -am . .6~ - .
ol aRaREe e By MiahiaRy P2 s anygre-d Hroarbpzol 1-aminse
'663r&momllpwiic(ir§-2¥y&2Mg-mmhydirb-ﬂ-l-aaréaﬁal-ﬂeﬁmiaéy\gldimcﬁloride
car -1 -amne .
SR P BV ARG Arug 34 Setrahveror U pahgreicl-amine
I\H4cﬁaDbmmiygyr;rrimn@ylﬁe-m?t;lyl—zz,?§4f-t8tr?hytdro-;ll H;jcarbalzol-1 -amine
6- Br.gnb- N- (2- f | uor ophen -2,3,4,9-tetra ro-
hﬂreﬁtﬁ%réd?ol -1- ani ne Preny Y
6Brémomb{N\B-dinethylpyrimidinadpyipn Bl 4, 9-Bt@hidd- tHetarabyairieanine C
arbazol - 1-am ne; and
hé‘ir%aﬁ%‘i% (4-fluorophenoxy)-2, 3,4, 9-tetrahydro-1
6 HBromo e (téfluohdmethyl goytimidlin-ani]y2, 4 Sftetraledre dRatyatsl-1-amine

6@%@58\2—&5&t%}%¥0§$§ﬂ@5&%@H}Q-yl]g2 § ,’44,"9-%_trtaﬁ§/é BNALI L 01-1-amine
64¢6cBionton2, BHpthetnphydio-3 Hicabazel-i yt)gahinojricdtinoaitritaz ol - 1
N PR EToE 2 SRR A S ety dod Hherhaeldramine
2HBromoire-pwlimitiina2ryIe6,7,8,9,10-hexahydrocyclohepta[b]indol-6-amine
G-SZI%B}'(Ia\rgggrl’i\é:iri-%fyi-gkgzgg-?eq%ﬂ%poiﬁilgar%agdl-tfatmﬁﬂg ¥19crj Qchioride salt
Me:tih f endindk2(314 B etoalydire icariziz8le B-Carbextyfaddy dr o- 1
g BTEE R B APy D amciqiaRgi yorochiorce
sl car bazol - 1- am ne 30
I\EEIEBé{ﬁ/Eg-;tgllfl&c%b@h@ﬁ?&g,%ﬂggrgﬁy%roelVﬂllcgflotaggltﬁg%gnreqiy]drochloride
NPy, 34, $-tetahlydroaltheariphlol-A;a8nide 9- t et r ahydro- 1
| -1-am .
o B R e R gbRag Pretnscp-ttcatranyiaping
6HBromok{Biludroplaemyl)e, 3,4,9 Betoatydid- plycarbrizal-1-amine
R LT T L
6rBramplN-£2-8hldropheret 233 4 \dtetrahydto-HiHeaarteerobll -ainineam ne 35
- Chl - 4. 6-dj i,m gi,n-2- -2 4,9-tet
o Pl 23 A GRS Syatetokbamine® Ot et 1 e
GHETOMOG2(Y) 4-dhitBGihend)-2,3,4,9-tetrahydro-1H-carbazol-1-amine; and
6%{%&022—?%@@%&@&%2%}%5ﬁ'dﬂeﬂ%ﬁ&d?o-x }-Izc'a?ba%bf&. 9-tetrahydro
6- ChiMore paHi¢dlay phefeetedydoppoundsiinalu@e:y| ) - 2, 3, 4, 9-t et rah
e B P LB et oo . 4
6I-Cfdtanokj‘é-pbenyl-za&ﬁ,adetwqr@g?f!!—oaribdeol—1 -amine
o QBT AR IR RS FodRarfiadd-d rRabadolSr-bifeany dr o-
6-Chloro-N-(4-chlorophenyl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
6-Chloro-N-(4-fluorophenyl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
6-Chloro-N-(4-methylphenyl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
6-Bromo-N-(4-methoxyphenyl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine

6-Bromo-N-(4-chlorophenyl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
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N- (4, 6-Di net hoxypyrimdin-2-yl)-6-nethyl-2,3,4,9-tetra

whyanoi@®@IH car bazol -1 -ami ne hydrochl oride  PCT/US2004/017660

6- Brono- N- ( 4, 6- di net hyl

pyrimdin-2-yl)-2,3,4,9-tetrahydro-1 Hcarbazol -

-am ne hydrochl oride

6- Brono-N-[5-(trifluoronethyl)pyrimdin-2-yl]-2,3,4,09-
61Brbmaky-t-tuctoptheayli-2 B74) D-tdiratgdiortH-cadazol-1-amine

PRI AP i i

NePheng-Bogin®bielaBydto 9+ edrbadvj-dramide H- car bazol -

-yl ' t
ook BT BRI LBRIABN) 24 Ferabvee od oA kB i - 1
6iBromphag3dfiudtophenying,3,4,9-tetrahydro-1H-carbazol-1-amine
6%@'{"8?? h#@?%@'x%%h@) 3 3ny 9 E§<=)’craihydro-19 H—carbg%i alhgnqrngcycl ohe
663rbmbhw2—bhlqny)phehyn-23 9]9—tatr3hy@r®1 H&larladzpbl’r-arrﬂne

o B GRpr “ﬂ’r%ph%wﬁ'?? gﬁ%qthg L8 cZlabortrPalrb"Y!

6iBromobé3-dicBlocaphbow )2 ,8t469-tetrahydro-1H-carbazol-1-amine; and

5 - | - [ ol -1-yl)am no
Pl pefoRy & hEsrapo phiaser -1
N-Attudimer len@ofiiment bltbe restehyinyeritiod, idcl@esset r ahydr o- | H-car
bazol - 1-am ne hydrochl ori de,
N- Phenyl - 2, 3, 4, 9-t et r ahydr'®
6- Br ono- N-(3 n&kﬂpxypheny

H- car bazol -

1 Hcarbazol-1 -amne 20
2,3,4,9-tetrahydro-1

C)n
6- Brom)-l\l-(3 fl -@- YN -2/3,'4, 9- tet1rahydro 1
H car bazol -1 -am
6- Br onp- N- ( 2- met hoxy heﬁ/l R? 2)%_@ft et rahydro-1
H car bazol -1 -am ne (I)
iq%[u?g}%gsogg%ﬁs %/ége%e}%:gop%greﬁgce)utlcall?/’func%onaﬁ derlv |vesw erein
R6 isBH catiod, NORZ - NRIB?F, dyyh Eley FHE (D RE, -CRRE, e COMR?RF, 65 (0),,R?, or oxo,

W e'%a%ﬁ%%oﬁé(%’refsé’egmﬁ%ooﬁ'ﬁe%%) 2,3,4,9-tetrahydro-1Hc
RAistid pohlk{l: provided R&add R” are not both H.

s carDR0s! asbeptatIhe AP erfor s el PhRERNE R as
compaoasititers co&rszmgbné\IepimrQ/d:erﬁpcmnds 8f thetpredeytiingerition and a
-1 -ani .
P qr@qrcgﬁtéc%kx B%Céaﬁgbpe%%rﬁf; 9-tetrahydro-1 H carbazol -1

- arri Aeot&ér aspect of the present invention includes a compound of the present
henyl ) - ,9-tetrahydro-1
C 10) Qfélg %%% %s nn%tlxgﬁ'Ye?apeLch)sugstg’nc%.
6- ChAco’thel\laé.\pectctfltm pelemiyihyendoBinglutles atcoaippdmndef the present

e rIBE T e iz of dpspats ey apngitins caused

biHovendearolirugesainchuging adenoviruses, retroviruses, and papovavirus family,
. - - - 4,9-tetrahydro-1
uﬁu@ﬁgﬁ%@&%&:‘l\ﬁr_ug% %P(@ ;%b%l%g w?lis%s.

6- Br AnothiF aspectaftiox prekentyihvyendorBintludes atcoaippumndefithe present
m&ﬁe%@f%i li_t%r%hﬁggﬁt or r?prallaé(ls 4<?fé;p{1d|¥|onshor éilsorciers due to
HRVdafebtioro| PaItichaﬂyné\e condition or disease is warts, genital warts, cervical
dysplasia, recurrent respiratory papillomatosis, or cancers associated with
papillomavirus infection. More particularly the cancer is anogenital cancers, head

and neck cancers, and skin cancers. More particularly the anogenital cancers are
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6- Brono- N- (4-fl uorophenyl)-2, 3,4,9-tetrahydro-1

wokR@anbrgol -1 -am ne PCT/US2004/017660
N- Phenyl -6-(trifluoromethyl)-2,3,4,9-tetrahydro-1H car
bazol - 1-am ne hydrochl ori deg
N- Phenyl - 2, 3, 4, 9-tetrahydro-1 H carbazol -1 -am ne
6- Brono- N- ( 3- met hoxyphenyl ) -2, 3, 4, 9-tetrahydro-1

cétvical; beal @hd periaval,nahvar, vaginal, and penile cancers; the head and neck

c%c?és?%?%l&;%é{yhﬁ?% ggghlgrp ¥r|1a észdp%aéhsgégn%terrs?gxg {hoe_szl'(in cancers
aﬁtﬂselg&blll‘dﬁfc?wdm aaksopiaetoys el cdcihoat et r ahydr o- 1
car ol -1 - ne . L

6- Br BRGTRL FPeEHT dCRRERYHIfvention ipckydes. e 4i5g 4f g cpmpound of
thie-presdmd itwbntion-iathem@anufacture of a medicament for use in the treatment or
p&pgg%ggggﬁ%rgéggéﬁ]%@ ers]?ﬂ']\XIluzii_né ’a%é#év?rhtsgst, ?&P&O%é’és% and
pﬁpfaointlcs—fbhﬁlﬁ,imelwﬂi@g@ym@ ginydes-ahd Pagilldmb etrusdsy dithuis ltbe ¢

arbazol - 1-am pe: and 10 . L
PRsaRMeteT Mol it s o 2,ppmpound otihe presgl ayentin in the
mignofactues of £medibamthidor esdia dherieedtmeht dripeoghyisseandf conditions or

' ti [ : R) e7N R X~ . H. (I
asRRRARoY Beln Moo lidhh TR achlidn s e warss
gérﬁ%%’gnmaﬂem@i tjy/aidﬁ%semhentéﬁgggz%oﬂyaaﬁlggggmlsé?a n;‘.aanggrs
a%sroclﬁt(eoq wﬁ{ga;ﬁf?g}aé/ir%mi%b% are és def i ned’ above; an;JI

R7 i sinbther asplek/df;theppregerntdaerGoraimdidigs amnestimat fob tehredtment
of PR B Eebodtic Py SRRV ISR PP BRI Thya fumor
vieusep of thesadehovilus god eapavaviray eemiilydsuchrnas @olyoma viruses and

rri 20 Anot

PR TG Vs oD BrE of b o4 cuBpBiy M pBRER""
investtdNtThus nthe pte?nt ihmntio? moc?meara raetgbd ﬁ:rtl}\tﬁi\:@qrjlm_ehtn ar
. A er .a

PRI RRR OF ot iBhs Bh RSB o R PSR b PET B8 e
O T ona caued by oneaoanl e i rusas. | ol il b
o A DulE K s, BEpCHHBAE it S5 sip Bl ppiratory
pagillomatbsislj argapedry associatediwitts papiltbrpsvirus infeationi r uses.

@2%&‘35}\8@&%%%{-%%;?@{% ¥ &SR MadpRNENHy b AFALSF 23, 4, or 5.
Notably, as will be appreciated by those skilled in the art, the value(s) of p and/or q

should not exceed the substitutable positions on the depicted rings.
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invention for use in the treatnment or prophylaxis of
conditions or disorders due to HPV infection.
weaootitonebarly, the condition or disease i s warP&T/US2004/017660
genital warts, cervical dysplasia, recurrent
respiratory papillomatosis, gor cancers associated wth
30 papillomavirus infection. More particularly the
cancer is anogenital cancers, head and neck cancers,
and sDETAHIED OESCRYBTION OF THE PREFERRED BNSODIMENT

B i S e

rrieﬁnﬂ tbelatiy) oer it nmh,emamsamnmok cancers ar ;ehor alk_
aryngea regli,on, an S agus cangc S, an SKI n

P oA 888 drB R R R0 RS 3 A S RO & it el
hydrocdrbariypreféiablyiaring fpetonofo tivbive padoa ktorns) tedtirnaybe
opfiall shsitifect R S SRR G Rl SafhdR Pipin the.
piegetevchtiot Bxampies of fallgftas usethetin bodgeutars hotused to,

I NCl udl a NOoVI ruses tr.ovi.ru S an ovavl,rus
el 1T B GE Arpen R Ry SRSy e R g htyn &

substitigebverdibnsthetdok  present i nvention includes the use

RS VR EReRgut 5 BaGton s BiRe T hitebe i atogs, uch as
carbop aipisy widiesrepfesentedibyj fonexampld,Ghel perase &C.sChlieyl,t which
Y ) LA R EA Y A5 O BB aron
atoasu rSimiidr teredpologit withappgdon dtbergireferrsd tevmsaadcariges as well.

' i il ] f .L.an. .Anot h .
2o pois S patai g Ratny SRADY s 4 b SRR LrEhAT B,
allpf(;retid: hydrbeabon comttaipin_g johyg loakiose cfran@gp;rbbdeb{ejbemS that
novi.r uses, ., r.et.r ovi.ruse s r . -
gy PROBLONY RS a i G SoBiess oh et ERn mofiged aibin
thespresdny mvantiont B@mpiesdnglags, bLibare not Hrasestp, doyipally§iang the
' f a.conpound of the present

the admni strati.on
'"?en%ﬁ?‘iba _ueflryﬁgs’lor}shtgerspfesem i nvention includes a
met hAd ubed hérbin the eatnfalikynydT refers taog biydigixtics bednched chain
condi tions pr disarders due to HPV. Lnfegction '
oS hfierBin. Sl odie P Mol cdbon e Ribie ponc dnat may
be optieatly substituted) with Muuldple dedgreesibissubgtitutidrein2Qded withih ithoen
or .di.sorder Ls rts,, agenital rts ervi ca .
e RrSh, ERarhies Hop 8 are, 0 ihited fF etiER andne o and
sulmtittedsvasisncthatesl Wit h papi | | onavirus infection. As
hot s LSS B 5Pl SRS SraEer
diaplpnenidadcachdmyratibals prefdeably &eving frofmeonartd tert deeboraatoniss)

ARYieRe B8 s AenBReh oty GRHERE o Skt bk ARbe
degrees of substitution included within the present invention. Examples of "alkylene"
as used herein include, but are not limited to, methylene, ethylene, n-propylene, n-
butylene, and substituted versions thereof.

As used herein, the term "alkenylene" refers to a straight or branched chain
divalent hydrocarbon radical, preferably having from one to ten carbon atoms,
containing one or more carbon-to-carbon double bonds that may be optionally
substituted, with multiple degrees of substitution included within the present
invention. Examples include, but are not limited to, vinylene, allylene or 2-

propenylehe, and the like and substituted versions thereof.
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25 WD 2004/ 110999 PCT/ US2004/ 017660 9 DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Terns are used
wowdohitmdphei r accept ed neani ngs. The fol | owi ngPCT/US2004/017660

definitions are neant to clarify, but not limt, the

terms defined. As used hereigp the term"alkyl" refers

to a straight or branched chain 5 hydrocarbon,

preferably having fromone to twel ve carbon atonmns,

t hat Asaigedhereipthedemh I'aikysieat icfdre th a sirdightratirarighed chain
dde@rﬁes of ,substitution | wi thin the gresent

VAYE

| ud
AP isferally Boyins oM Al o et @rhT fRM e,
ctnthinmgena@r mMdrercaredn-t@carbortripyd borekshiyat, mayr pyptionally

i sopropyl.. isobutyl, n-butyl. .tert-Rhutyl,. isopent
SUSIBAED i 6P krert a wibtnaT RS Mg 1 50
invertibnt Manplesuhclddy, dutirediot iimikdd Nethymgens fidethe ¢ike and
un.’r r.of ato uch as carbon atons, will be
Sﬁrﬁ%?ﬁ' “S%%Yﬁrﬁ-'an% ’ere}oir exanpl e, the phrase "C Cy al kyl,"
whi chs used Eerﬁirt meeter_r?!‘dwloamz[g t&iers?s ah eg’ﬁd»rmllyi efibstiaded non-
cont.ai ning the specified nunber .o rbon . at ons.
oG R HRafBE g FiicRBRRrpnclReAR gdiBF Ralpr through
whighriee eyutballyhgag baattacidd, wils muipte déngreésgoﬂdmesﬁtemdn included
ranc
|

"alkenyl" refers to_a straigh [ e hai n 15
wifip SFEPeserThEDRarDertoRD s o RS e Blfart o
lodsdtan eyaoprapyh @ycldbutl, eydispeasy|, tdgalbhexyl eydlehantylj anal | y

ubsti tut ed ith | tiple degrees af substi.tution
ST ErRPos Merede B neBlrt S AR B GrioalR el an
optiarialiyl sybshitutedafugechpdlydyichic hyellodanhorvsatyratedaingydnd saadatidwing

| i.ke and Isublsti .ukeq(jl_ vepsi onﬁblt hel{h%of. As used herFi n
SYSieM LRl BP Wr?{i? WARFRpAng Wity legy g JRpxirgpmyiRer lnon-
carnalative?@ouble pdnals| for byanpie auhbana satotadedhhytyocanisoronng@ueh as

car,bon-to-carbon trjple bonds.that may he optionall
a ZoR8RR P e il el b BerdR ey & B s Anzshe
ringidb tdicterd forietkhinplet euppsedead indaneent | on. Exanpl es

i ncl yde t ar of Limted to, .ethynyl and.the like

and A8 e orsl e royFlobRfnircisieit A o) st dfinon-
atomnatic’ cgtlicyHydroearboa friag Toh@irdngsdrieadrghbre @arbdonato cadgbnaloable

25 dival ent hydrocar bon di cal ref erahbl v..havi
opsl Selonelly naifeo akRae ker Bpugnae tsdig@eliceny
by fhieretigchet, aiith notjple pégreasibi subbttuterbintiutied wilhinwhe present
cmul tiopl degrees, of supstitution included w.thin the
Bl Sreppity Fhioes it bliba ole I alfcSel b Bid
cyeopopenyh clclolauterylitcyelbpentenyl,| gysiohexknlylh cydietiepyerah and
Gt SR SersBrO QR e -

As used herein, the term "cycloalkylene" refers to a divalent, optionally
substituted non-aromatic cyclic hydrocarbon ring, with muitiple degrees of
substitution included within the present invention. Exemplary “cycloalkylene” groups
include, but are not limited to, cyclopropylene, cyclobutylene, cyclopentylene,
cyclohexylene, cycloheptylene, and substituted versions thereof.

As used herein, the term "cycloalkenylene" refers to a divalent optionalily
substituted non-aromatic cyclic hydrocarbon ring containing one or more carbon-to-
carbon double bonds, with multiple degrees of substitution included within the
present invention. Exemplary “cycloalkenylene” groups include, but are not limited
to, cyclopropenylene, cyclobutenylene, cyclopentenylene, cyclohexenylene,
cycloheptenylene, and substituted versions thereof.
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herein, the term "al kenyl ene" refers to a straight or
whe@aaghwed chai n  di val ent hydrocar bon radi cal , PCT/US2004/017660

preferably having fromone to ten carbon atons,

contai ning one or nore carbepn-to-carbon doubl e bonds

that nmay be optionally substituted, with nultiple

degrees of substitution included within the present

I NVeAs ussd hdrsiambeasrm metardscled ot “haterocyelyl”Ireferd @©dhntaptionally

vi nyl ene, allylene or. 2 | ene, and the lik
ot Bond st BRTOEHS iod sy eB BB St T ecsggieses oF
urﬁgé;ﬂ{(rbw I %151Y &ﬁﬁ)alnlihg ohé otiffte haemamn;)ﬂ herefeereah heteroatoms
. traight ar bran C
ingRos et g Soaridng Rudides SR brdpsd Yckion v Brably
th@nmgtu@tm@wtoawglbmmaﬁmsd gn@ gsrﬁntaenﬂulwsammteﬂ orrmsrs&)ne or more

car bon-t o-carbon, tri onst i,0n
SRR RAGRRT MR FesP S0 s Bk P R R
pﬂe@éhtlﬂéﬁdtlm t Buch rirys mmelseemtuoﬁallmm ioame dEXM‘ploeanother
.mte I ene_.and

“nefiesifis g B FiciBlie! HEET et o ypeteRtBogrobS include,
biitesre not lintitee td Etéimhydpbfhnaal bysrari, 1r4a-ﬂ©|s<amd g ,adioxgrid, pipatidiye,

substitute C n ring,
PiiHERe PO Jp RSP 2 ARGt g

whi cAs ubed legreinpthiektyrim taayl” tzferatd ac bptibnally substituitdd ipdrzene ring

S ncl uded 10 w thin th r.esent
of Bty SRR it peReeislio et 1 Patbh AR
plaérmntm:éne lot mh;immialéma rirgy sylstepn Plliltiple Yebales of bubstitution are
ohex. ept.yl ., and bst ted
rbfes BB hep@den ARt (EIHRARTB e Fien RA0EE, bl b&hot
limitgeclopphdayl, '2- napbthtyd dsnaphthyh phd euladhltqte@dérwaltmeﬁ thdrebfised
poly cI| rbo aturt d ring and araonmat.i

PP ¥ Goed gt Bede® TefdtoluP o h P Pl TP ipe s
ntohaasycmaﬁvemmemmbembefedmnmhﬁc ﬂmgmk &4 arv eptiboalh) substiués,

atur at ed carbon ri.n su
risgh oy ARt o ekl BRI B AR R EnbE Pllss
hétb&faeyl ningscortaitt oae ohmase _altrbgerz enkur, andig)oxygeri atoms, vbere N-
opé?%su@;ag(ggis @Hfﬂqunq%?aé!? ge?rglggR%qu@%gﬁe{y stn(utlons Multiple
degrbe$ oft ﬂb@ﬁumremmmlvmtmymblmedwdﬁefmroho fExamples of
«cont ai one nor.e .c

e arEn2 5o d herh o it ERsASE ARG iR Tyl

trﬁdnrng,rpymlec Imitidemles ygtazalek eiaydle, tetyzdie thibtale wazole) t h

S ubstj.tutiaon .included within.the
sl pRaddic Tadeed b oS A BRg e i
pyrimilding equibaline sisequivadling | arizeftirdry benzothiophene, indole, indazole,
benzimidizolyl, imidazopyridinyl, pyrazolopyridinyl, pyrazolopyrimidinyl, and
substituted versions thereof.

As used herein the term “halogen” refers to fluorine, chlorine, bromine, or
iodine.

As used herein the term “haloalky!l” refers to an alkyl group, as defined herein,
that is substituted with at least one halogen. Examples of branched or straight
chained “haloalkyl” groups useful in the present invention include, but are not limited
to, methyl, ethyl, propyl, isopropyl, n-butyl, and t-butyl substituted independently with
one or more halogens, e.g., fluoro, chloro, bromo, and iodo. The term “haloalkyl”
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cycl opropenyl, cycl obutenyl, cycl opentenyl,
cycl ohexenyl, cycl oheptenyl, and substituted versions
w0 b@reof99 25 As used herein, the term "cycl oal RgT/E804/017660
refers to a divalent, optionally substituted
non-aromatic cyclic hydrocagpon ring, with nultiple
degrees of substitution included within the present
i nvention. Exenplary "cycloal kyl ene"” groups include,
should lbe mtenprietdd thiitichebiet such Gubstitymntpys peréuorosikyigoupsl andehe
e cl opentyl ene, cycl ohexyl ene, cycl oheptyl ene, and
ubstituted versions thereof. 30 As used herein, the
t er nA8 ayed losrbiehy terme’alkoryf” esferst to tiee ghioup-OR?, wnérecmaé hikyl
aqstlt ted non-aromati c cyclic hydrocarbon ring
LB A°RY-one or nore carbon-to- carbon doubl e bonds,
Wi t hAsruséd dreindeg teems‘alkbxyalohylt teférsrio grotipedach as:t hi n
the present invention. Exegpplary "cycl oal kenyl ene”
groups include, but are not] linm,ted to,
cycl opropenyl ene, cyclobﬂ;@ﬁﬂ/ghe, cycl opent enyl ene,
cycl ohexenyl ene, 35 cycl oheptenyl ene, and substituted
WHEIEShORS rddhedchf an m{l?g@% dsl098A JRET4dIS2004/ 017660 11
As used herein, the het erocycl e" or
" het 88 yesEhgrein th%ﬁé aw@xa?aremw JRters S‘P greupsseyased

nono- or polycyclic ring spstem containing one or nore
degrees of unsaturation afgd al,go containing one or
nore heteroatons. Prefer I®€t roatons include N, O,

and/or S, including N oxi des, sul fur oxides, and
whemhel Ay refPessndés ab byl 5ro|_uh@s hierein definedr ee t o

{ el K BEHSE RN ] Boidbn ol SIS B AL APs

of nore degrees of rat
of substitution are |nclud d mnthln the present
definition. Such rings _Bptionally fused to one
nore of another "het oc9cllc" ring(s) or
cycl oal k ring(s). Exanples of "heterocyclic" groups
it GRS regleselised HrREToRTR otcua TR P RIRdr of ur an.
pyr aATs ugledlh@lbmn@ ermlnitrod if8 e thelyrogs iNDe, 10
pyrrolidi

hol i he, tetrahydrothi opyran, and
D T Bn e SerpBIRE M Ringt SRR Hegroupeiar m acyl -
Itref eAs ub&y memﬁhewm ‘tailgétu’féférd zg,twm@@bchﬁprmgne ring or
O an 0O ona S | u e
st BB P Rinite P Rp Y tefats b9 (he SR DX wherg: R is alky,

afya pltdhcdr@ner ﬁet@@cmtmchwaéﬂrﬂh eheﬁmr ees of
substitution are included n the present

def i AP UP herEBE‘atPrf)lteég‘ QKo rgiefs toqb‘? g8 el ude, but are

not ABo| agniidedichdréin tiirbaghdut the-prédemt byéomcéudsramhé phrbse and
‘PR b SRuET el RO et rsortien) %@%ﬁw iy igaing
multiple degrees of substitution, with one ‘or more substitutent group. The phrase
should not be interpreted as duplicative of the substitutions herein described and
depicted. Exemplary optional substituent groups include acyl; alkyl; alkenyl; alkynyl,
alkylsulfonyl; alkoxy; alkoxycarbonyl; cyano; halogen; haloalkyl; hydroxy; nitro; aryl,
which may be further substituted with acyl, alkoxy, alkyl, alkenyl, alkynyl,
alkylsulfonyl, cyano, halogen, haloalkyl, hydroxy, or nitro; heteroaryl, which may be
further substituted with acyl, alkoxy, alkyl, alkenyl, alkynyl, alkylsulfonyl, cyano,
halogen, haloalkyl, hydroxy, or nitro; arylsulfonyl, which may be further substituted
with acyl, alkoxy, alkyl, alkenyl, alkynyl, alkylsulfonyl, cyano, halogen, haloalkyl,
hydroxy, or nitro; heteroarylsulfonyl, which may be further substituted with acyl,
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nmonocyclic five to seven nenbered aromatic ring, or to
an optionally substituted fused bicyclic aromatic

WO 20vg/180982 em conpri sing two of such aromati c rPEMES2004/017660

These heteroaryl rings contain one or nore nitrogen,
sul fur, and/or oxygen atons;;where N 20 oxides, sulfur
oxi des, and di oxi des are perm ssi bl e het eroatom
substitutions. Miultiple degrees of substitution are

al'kﬂ)@jt urkgldam?mw,i akyingg amyl@al&myl dﬁﬁmhm:ogén rﬁgﬁ:ml e@dmf(y, or

"het e oar nc u

g ey sy B Tyrfes fubsfe DLl ke i Slkeny,

alkmyd@@lsellforliw reyand, Qlaldg’eh@ﬁa)d)d &kyl thyﬂl‘dx? odrenitrd; e st Gdrgloxy,
oxa | a

SR TR PRt WA SlPre a%@?kﬁﬂeﬁkw

alkwélulfﬁnglll a@noqmm@én lheloalkyloﬁytlrﬁ)q} bﬂﬁlirobavmflwrl&shyl which may

be ﬁ.lr@%gtkﬂ%ﬂ] gqcﬁ\yl h a‘ﬁ&/@ﬁ?’& gaglyi oa{!ﬁwll %}h rrr:lllkylsu?go}(yl cyano,

halygery, dhpkyl, hydioxwh lor nmdhegémbﬂowwmdnw enticiD n?y be further
ereln. the t refers. to

SRt Sk g A1 lang, Sl AR YRRS aigen.
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. . Th " hal | kyl "
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SR VAT A iy S ekl Biceyiy T et St Bicken.
ha'alsalaylkiywro@so:dﬁfroned above. 5 As used herein the term
such as

aher &% Fanpanfs o EaES (iR tagianeorm.3 °
clmlﬁ'éd:teﬁsilc kAswh sie pholyarogphisrh fendt sichpd i mplshiy foamnb ¢ipwlyinorphs”)
are wfn the()scgpr)eo 8ipﬂs)rrﬁlﬂg r(~'I).aEé)lym%rphgﬁnAg\;(enerally can occur as a response
to changes in temperature, pressure, or both. Polymorphism can also result from
variations in the crystallization process. Polymorphs can be distinguished by various
physical characteristics known in the art such as x-ray diffraction patterns, solubility,
and melting point.

Certain of the compounds described herein contain one or more chiral
centers, or may otherwise be capable of existing as multiple sterecisomers. The
scope of the present invention includes mixtures of stereoisomers as well as purified
enantiomers or enantiomerically/diastereomerically enriched mixtures. Also included
within the scope of the invention are the individual isomers of the compounds
represented by formula (1), as well as any wholly or partially equilibrated mixtures
thereof. The present invention also includes the individual isomers of the compounds
represented by the formulas above as mixtures with isomers thereof in which one or
more chiral centers are inverted.

Typically, but not absolutely, the salts of the present invention are
pharmaceutically acceptable salts. Salts encompassed within the term
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As used herein, the term “physiologically functional derivative” refers to any
pharmaceutically acceptable derivative of a compound of the present invention that,
upon administration to a mammal, is capable of providing (directly or indirectly) a
compound of the present invention or an active metabolite thereof. Such derivatives,
for example, esters and amides, will be clear to those skilled in the art, without undue
experimentation. Reference may be made to the teaching of Burger’s Medicinal
Chemistry And Drug Discovery, 5" Edition, Vol 1: Principles and Practice, which is
incorporated herein by reference to the extent that it teaches physiologically
functional derivatives.

As used herein, the term "effective amount" means that amount of a drug or
pharmaceutical agent that will elicit the biological or medical response of a tissue,
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hal ogen, hal oal kyl, hydroxy, or nitro;
het er oaryl oxycar bonyl, which may be further
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al kyl, al kenyl, al kynyl, cycloal kyl, heterocyclyl,
sWt@/rh, artnal, byhumaﬂﬂ&iaersclﬁnd soubk, mrowtaiicbylby a researcher or

I f l,. ! | [,
offitan, el @ vefbbufiany S Aol FlsPAR S0k Prelt whily =5
C@Fia@b% at:ltlltl:&bdnltﬂfnb sQFﬁctOﬂhdmusencﬂcederedéﬁuklltMMwuﬁi:, kasults in

e a on 0 e oal ,
v geatderth hesli S PLRE B o Msie Ygrves o
side leffegf, ompﬂecw@el i tHnﬂ\altm@‘ am&dmctenmmbf hdiseaswdradizorddr> The

ti t t
SRRk FD s RErehodiS oAl Riahenctraidie, | O™
pﬁyﬁmdgical &ricyion. Ed)rkxmyh theedpyy therapeatidafly @ﬁéét%)dmomle&ﬁ@,
al O

hal hyvd d
oAk ford Rl . i et BY S8 Koy Riery A hysiolGiceE RO
darivad:bwmeteef insdyi loe kdmmmisd pothemawhemital. amﬁm?’ﬁ the

v or in

2B R b Brese R R o B Ardcen it St o, oecur

as aAr;mmmglgethemmhﬁng&herrpmad@eepIaarmaeeuttwwds;tnons that

I
e SR E SIS e Pofiultor R g Al Soh AR, 4
physidlogical ifrivtiond) erhaatives) thergaifyyemidamle oo Inmrapham&*eumlly
ch as.x-r diffractio at t

aRte ParfiS. dhrRuft o R othe bmidiits SFroBRlh B sats,
scloatpsx,wmdsphgimsbg|cb|$3dfuheuwnarx:t|)emammsg?emaef, are amhtie_&emlﬂesaibed.
e abl e exjistin .

THE Beiete). Biusis) SielentS) RosGRiaRefr8l, £ thF el being

compamjlg wﬂh theadthetdsgradishisrof thedfbrnsulationcarsiarat tsletsioustd the

re:q?f’z;%#F’t%ﬁ&@ﬁ%@?@?ﬁ?@@%@'i cally enriched m xtures.
Alhso_ln' aucbtddiiedle with ahothet aspestafiiiee divettivn theredstlsopravided a
the i vidual i sone

of th sent ed
pBo§e?s eé)rf%ra loé{go Vﬁe?ﬁ?arrggc%ﬁl§alaﬂn@nLflf%}logrm(gléci ?éj q g\mg a
cempd)dlndbo*faheaid)rmulmt(l)loesaltst belvatos, anﬂi%yabbgeatfunctmat ion
[ udes .t he individ i SOL ounp
B ittt Sy tiig P Dotk PHEAROERNE ofiepldie SRTRR; AHints
oremlmerﬁsthereof in which one or nore chiral centers
are | t .not absol u

of *t AdGbE ey BiEfis dmoliter 3empRiia L Bebressiy et wi
depmﬁiplp@blmwnibetr@f feBtdrs.s Fermampies thedspsiciels] agd, laad wveight Yhe

r&?p%%t l[ﬂ‘g %? ms%%yng%grq (r)é"q/u?r%wéqge%tmélrﬁ and its severity, the nature of the
formulation, and the route of administration are all factors to be considered. The
therapeutically effective amount uitimately should be at the discretion of the attendant
physician or veterinarian. Regardless, an effective amount of a compound of formula
(1) for the treatment of humans suffering from frailty, generally, should be in the range
of 0.1 to 100 mg/kg body weight of recipient (mammal) per day. More usually the
effective amount should be in the range of 1 to 10 mg/kg body weight per day.

Thus, for a 70 kg adult mammal the actual amount per day would usually be from 70
to 700 mg. This amount may be given in a single dose per day or in a number (such
as two, three, four, five, or more) of sub-doses per day such that the total daily dose
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whips; or oil-in-water liquid emulsions or water-in-oil liquid emulsions. For instance,

for oral administration in the form of a tablet or capsule, the active drug component
can be combined with an oral, non-toxic pharmaceutically acceptable inert carrier
such as ethanol, glycerol, water, and the like. Generally, powders are prepared by
comminuting the compound to a suitable fine size and mixing with an appropriate
pharmaceutical carrier such as an edible carbohydrate, as, for example, starch or
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mucilage or solutions of cellulosic or polymeric materials, and forcing through a
screen. As an alternative to granulating, the powder mixture can be run through the
tablet machine and the result is imperfectly formed slugs broken into granules. The
granules can be lubricated to prevent sticking to the tablet-forming dies by means of
the addition of stearic acid, a stearate salt, talc or mineral oil. The lubricated mixture
is then compressed into tablets. The compounds of the present invention can also
be combined with a free flowing inert carrier and compressed into tablets directly
without going through the granulating or slugging steps. A clear or opaque protective
coating consisting of a sealing coat of shellac, a coating of sugar or polymeric
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residues. Furthermore, the compounds may be coupléd to a class of biodegradable
polymers useful in achieving controlled release of a drug; for example, polylactic
acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates, and cross-linked or amphipathic
block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration may be
presented as discrete patches intended to remain in intimate contact with the

epidermis of the recipient for a prolonged period of time. For example, the active
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Pharmaceutical formulations adapted for rectal administration may be
presented as suppositories or as enemas.

Pharmaceutical formulations adapted for vaginal administration may be
presented as pessaries, tampons, creams, gels, pastes, foams, or spray
formulations.

Pharmaceutical formulations adapted for parenteral administration include
‘aqueous and non-agueous sterile injection solutions which may contain anti-oxidants,
buffers, bacteriostats, and solutes that render the formulation isotonic with the blood

of the intended recipient; and aqueous and non-aqueous sterile suspensions which
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15 exanpl e, sodium ol eate, sodium stearate, nmagnesium
stearate, sodium benzoate, sodium acetate, sodium
wehdoeniey and the |ike. Disintegrators includeCT/US2004/017660

without Ilimtation, starch, nmethyl cellul ose, agar,
bentonite, xanthan gum and,jhe like. Tablets are
fornmul ated, for exanple, by preparing a powder
m xture, granulating or slugging, adding a |ubricant

i thallided Siisperding agentslamt BiRenigg agétst T firMulatidts hay be

er..mx e m repar.ed b mX| eco ound
PRFOLER bt A S GPTER te r PeapPlg s Smpties 3h
v1d&$ﬁrﬁd e bakered |@Eeéﬂeail rieu:r(gbﬁldhwlam eomontidnud@rulhnmdmy the
car.poxynet ul o |natES
aifichotfe SRrRIpLR TR aT CXTRIE ol e e Sl prior
thl&HeafEf)dtémereﬁ@tﬁBtlméﬁloﬂmﬁﬁlehﬁém suspensiomsmay §6 preparat fyom
%at? d/ or bso[fﬁf %gssagents such as bentonite,
sied |Ff°HV 6t ISR b phate. The powder 25 nixture
can bﬁacmttongb ahiwuhgteeuénw ptdmucmldriyndamoaa@ Bbé, ﬂjferfumulations
st ar adi a__muci sol utions .o
e e Rer e nlentBhap B o bt ipon Bl e bR Pbugh
famuktion #Ngueltiord NFérl dxample, formulatiogy auntabletfongral ddmeinistration
owd ure can be run through the tablet machine
"%Q{dnciﬁj?rﬂaé@ﬂnq oF I AGPRIS |y f or med sl ugs broken into
gr _angrheSomﬂibmdsgﬁ ﬂrw;bresem invehiorl aﬂuu’hg'ﬂealds éolva?e,\?fgﬂt A
t1CKI, 0 t he
pliogicily o ipay Revltvon e odl BF MbicEa SionP or B
coinbigation with oth@hmel'awbmlccajemb mhe wnmouhd(st) beformula (1) and the
sen

oIBR8 gt T ARt ted gk gy Bl sebgritely
ah@emﬁenmlnleferaiﬁsép@mmy,mdlsiraiﬂcm mapbm sighultasddugly or
S4Bl FaBertd! A 5P Blpotad ) F A and the
othen ph@rtﬁa@gutwallwa_etmlaigeg(sg ?/atj tl&fgre‘éldmé Itu/mtuqu Zsaa(f) i/dmin;sn@gorﬁ will
3 §9Rkedn Bidel FdenievEThd deviiod OmpInel el pa 1o
aﬁmﬂmtldiﬁdr_.l irD;dﬂstih _ fil?étfoa ofamob?oad:defdolrmla (hesits, s@‘aﬁtem@s to
t.1 | eren un sSuc .
PRt Sctond RS iore S SRier TeBlindst Ba8Ra B4fibe in
cdoblagﬁaon bmadimihtstrmmocdrhamltmtm inegn) q uailtargé bharceckatioas g
. r yps, can I
BhEaa T AGRo BR Binednte) 5 EOTRORAG eheEmatiER fheSons
each halbumgfdl’?emﬂﬁd;mh ndks /?.ItdnuﬁtivelyE thwhjo_ i hﬁ)irlﬁitibﬁhray bar e
thro ., e use. a Non-1 oxl C a 0 1 C ,.
BliPIpEd eBR B e Sl il nafpP i PBihs dRa Aoty s
adninBﬂE&d;re'd figst tahe thecothacsmdnd or viceoarsd.o8uch sezjuentisd administration
ubi | i zer.s an fiers such as ethoxyl ated

‘n?aélé)&cé%ﬁ’e)}f‘ tlg\e oéﬁ%mgted%hmﬁbl yoxy et hyl ene sorbitol
et heThe cpmpsenmdsadf ithveresdrit dnvention may be used in the treatment of a

variety of disorders and conditions and, as such, the compounds of the present
invention may be used in combination with a variety of other suitable therapeutic
agents useful in the treatment or prophylaxis of those disorders or conditions.
Treatment will depend upon the nature and type of HPV infection. As discussed
briefly above, treatment for warts can be divided into ablative and medical
approaches. The compounds of the present invention may be combined with either
or both approaches.
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10 additives such as peppermnt oil, or natural
sweet eners, saccharin, or other artificial

wemeteners; and the |i ke can al so be added. VWeT/ES2004/017660

appropriate, dosage unit fornulations for oral

adm ni stration can be mcrggncapsul ated. The

formul ati on can al so be prepared to prolong or sustain
the release as for exanple by coating or enbeddi ng
par t izblatiad metrride inchldel dhassiel el exdiSionard destidttion bke.

oo STl TR b 0 FELerR B

irvestbrbeapdeusédinaoainttiontwith suehmethods grapofreedstelirsteseyafter
systeps, such as small wunilanellar vesicles, |arge

S %]mﬁﬁﬁp?ar vesicles, and nultilamellar vesicles.
Li pogtemativaly) tiepdessntirtlehticrnmay varcoribinedfwith other medical

h hol j pi ds, 20 . chol I | ami
OB STRL R Ry Fho BT SHSE PR B o
a3t ®aintithe $mertidre she contbganys othe grasaht iiverftion elidydieal
de jvat i.ve ttereof rm§ atl so _be g\?/ll [ vereg b}\f. t he i:#lse
COPOIRGA Y rierdpqulig gpRUs sUch agpPHaRoNrac JpHinqls dcid,
pwlibpﬁyllihh@odbﬁmﬂpllteﬂatolgﬂd: e@eﬂtjeSl(detn_Ist shzmuyni:c@did a'Fiiﬂﬁblr lactic acid,
: so _be ed w u s_as
neRPRe ) 2 actsyrgne 4rot beglerk et S8l BANEE &
dlri’t[dcgld)goliwlzqné (rlm‘fq:B')E fanhiald? Itfpic((deVEhlorcﬁEl}CEMIaciG,Qppibad lretinoin,
dr. oxypr o met hacryl ani de-,pheno
BBt DB B or Gadidos R s s gra-2o.
pol y EirkydspeetaX trabapreserit jrvenitonsis et idedfeie vorhoupas of they |
T R
babmdt iviitee tb, deseasssearafl conditiongicadsed byoaopienic aksys @uth as
ag%ri\(gl?rb%%ﬁ, §§$¥@Q@Q{e§;‘r§%‘é‘%§}a§ gt@&?ﬁj %%Orﬁédé‘ééﬁé QX BRWYHnGr
vipadep dif thedsdeppvieussandaippeamiros éamiy (pblgsmaand papilloma) and more
PR B PR el TREHOBEL e P RO AT e Sirpinistering to
atsubjestiamead tredeofa theémpéutealyefediee apoastaoibadmpseund of formula
te patches intended to remain, in, inti

(5 i Bl RSB B P Ry e
dprivatioa tretleqgfer i od of tine. For exarrpl e, t he active WO

TR T T T
oflexwiitione dr diseadésaissedatad imth lpapidsreavitdl infd¢ins. BiSe conditions
a[‘u%%gsg%%esld'ﬂ? ﬁ@%ﬁ/%&% &gq.g)ﬁ%&érrbva%),rgeefnﬁélevpac S, ourren Iréagpelrglxtory
papillomatosis (laryngeal papillomas), and cancers associated with papillomavirus
infection. Cancers that have been associated with papillomavirus infection include
anogenital cancers (cervical, anal and perianal, vulvar, vaginal, penile cancers), head
and neck cancers (oral pharyngeal region, esophagus), and skin cancers (basal cell
carcinoma, squamous cell carcinoma). The present invention includes administering
to a subject in need thereof a therapeutically effective amount of a compound of
formula (I) or a salt, solvate or physiologically functional derivative thereof.

The compounds of this invention may be made by a variety of methods,

including well-known standard synthetic methods. lllustrative general synthetic
methods are set out below and then specific compounds of the invention are

prepared in the working Examples.



10

15

20

25

30

35

Phar maceutical formnul ati ons adapted for topical
admnistration may be 5 fornul ated as oi ntnents,

WEee@anmoIsuspensi ons, | otions, powders, sol utiPCEUS2004/017660

pastes, gels, sprays, aerosols, or oils. For
treatnents of the eye or other external tissues, for
exanple nmouth and skin, the fornulati ons may be
applied as a topical ointnment or cream Wen

f or mid alt @fcthe Bx&mples tésoribéd bélbe, ﬁn@tddﬂﬂg gmpsebr%@hswwor
ar.af

SR DIROLE Fi aelpfrculfre BacessBi i eprlieu wih gapgral principles
oﬂ@,trith@clonlmeswe Proteeting gesupsairavianipethtédacofdifR i staridard

I n-wat er ,cre a I n OI e .
R SN B R s BrReT i i MU upedPistecting
G?cdnipswn Dryanit Spﬁthésis tJofn W/il%ylé%nSd)nﬂ;i mcesp@raié@ Pg refbrenes with

or.,s

ct

e BprotEng oRssIcabens eSS e Bineti 8t B Derent dabe of te
calfnabmra:b@mthesal usirey riethedis masaredeaxlu@@pbaarent whesd skilled in the

P Plecion fprisbri et NEL o edPaulis soROGTE Hd order of their
ekegutivh ahalbwsccad;m&tre with thie prepaationlof congdouatis of fornmdne (IR

havi T0% il 318 SPYU Teeione B rBraeneripEotra T e ungs of
fartlangl)c rmerdlnﬂlw theopreeent irveatibn inclates @dposgubld\ﬁerlrmtrsbemrs

| I.hNnal atl on

20 k

bl oRbo s iseris et B b rludRRafnPrgits S8
Wimsncke corhpduthdds dsﬁredpasteosmdle eﬁ@lﬁibmeﬁtmtcam:ﬁ/ be obtalned by

sl dhc SMngro DY Sselttn SEfeirapidade: ot el bdiivgpht
mtemied@ed aﬂ{lbg@hsalmhrobmettograpﬂuumeﬂml s;a‘s atrdélkn%m intRe art.

e Ut i rmul ations a
Rl §tthe 1t gFteh Ao B et R aSBe FRREF ah B sftected
bglaay suitableinetid knbwe n theartb Segefoe b&érﬁdleb&te?ﬁ?ﬁ:hémmfly of
s,
B3 I 80 SRR RIS i 50
Ifterspiehed, 3994) aﬂtamom:led by referehed wititl rdgardstor sidreochenistne
t as suppo
E’rh:??rgcgut i cal Pgr %%ﬁlm&fﬁﬁgﬁmr vagi nal

Apbraviatishs:at i on may be 30 presented as pessaries,
0ans

f or nieaiseB HER Eme Aaa R e e AT TeeDh s Bresaers
spleareed meadzxmdmg\arstcb_a:tlstem wlﬂcﬂhusi@useﬂju ¢aicorserdporary scientific
QRIS bt BB Bl S Pl oum
of Bloldgéczal Chamistrgn Seecifidadly ftbe fallbahigabbievizttions mayibeusedin the
e%r%&%s and throughout the specification:

g (grams), mg (milligrams);

L (liters); mL (milliliters);

uL (microliters); psi (pounds per square inch);

M (molar); mM (millimolar);

Hz (Hertz); MHz (megahertz);

mol (moles); mmol (millimoles);

RT (room temperature); h (hours);

min (minutes); TLC (thin layer chromatography);

mp (melting point); RP (reverse phase);



35 of the intended recipient; and aqueous and

non- aqueous sterile suspensions which WO 2004/ 110999
wERONAWERN4/ 017660 20 may i ncl ude suspendi ng BOEOSR04/017660

and thi ckening agents. The fornul ati ons nmay be

presented in unit-dose or mygti-dose containers, for

exanpl e seal ed anpules and vials, and may be stored

in a freeze-dried (lyophilized) condition requiring

onl yT§ (hetentistdirhé)pn of the st eTFAérifliaroackticacid);er , for

exanPIe water for injections, |nned|atehy prlor 5 to

use. g

BRiEpphuleatedlus i nj ecti onTdbI(giralysiso

sus prAerﬁﬁuéraacé@.e aRhyRReRd f cgg@m&@ftérlaﬁednﬁmgﬁ&
gr anul es, blets, In addltlon to the |ngred|ents

par t B sa(ﬂﬁvtef?é@ﬂ ¢hiereferabiove, DMSO W%V'ﬁ%"f%ﬁ’@ nay

i ncl gts, (silicr agent s convent i gfipfathdsghafe)art havi ng
regardtothetyp formul ation in guestion. For

exanpiQAc @H}Yhﬁ‘lmé@qebns sui t abl @MfGACPrforagni ni strati on

10 ”HEIU&@&%H%HEE&MPr'nQ or CAEpdidefif); agents. The
conpounds resent invention and their salts,

sol vRMES(N Mmﬂetbw&%mam&@),cm | Medmgtonal deri vati ves

t her e8fcoJTR¥siid carnakgd al ongiaM (dtRanghPnbi nation with
ot her t herapeutic agents. The con‘poundss) of formula

(1) Bh@the ot her phar maceut iBUHISbEW ve agent (s)

my RroMitdthaiod ed together or separately 15 and,
when admi nj st er ed se&gr ately, adm nistration rr]@é(r occur

si mubpiese stieryise indicgiegy ahtemperaiures repxpressed kiegrees
cawéuea @l rédtioR® BEHILBRE S rdtim féﬁrﬁﬂ”éﬁétare(drﬂes%r&hérﬂge noted.

ot hey 8‘ armaceutically active agent

rel athl OMR PRACHGVES® recgrAedios 3 \é?“%hv%\ﬁ{ﬁoo %Xa%ﬂ Hpit300, a
Véﬂ'erUﬁiiW 4003|n§lﬁhhéﬁteoﬁ$@eﬁ’@§l' EI66tri€ Qmomdcﬁéﬁﬁ&él%ﬂ%'a‘?e
effect.” The administration in combi nati on of
e’ﬁﬁﬂ‘iﬁ@éﬁ@ paits peyrmilion (l{ﬂ"ﬁ' Sylitsy , Caylipg carstanis arg)n units of hertz
(rwy %bf?t'hﬁ’@b&l?érhé/déé&ﬁﬁ& bﬁﬁ@énﬁﬁult.m@tﬂbg &fd %Fbe&e‘%ﬁtfrﬁﬂééb s

ment agent nbi nat 1 on

(smlﬁth |ds£fi¢lahleté>rt (@@ﬁaom@ﬁ@t)ymu(multlpb;) ar krrprogd);
phaf WBS@ Qééd&%‘ wer6 @BRARU N Mict e s4 PiarehrPYr 'ZMIS’H‘%@ﬁ nds;

arate pharmaceutical conpositions eac

an%rp(r@t%@ ﬁ”@ﬁ@’"@f"'ﬁﬂ% LibnyBigha®, UK vengaitherdiiiposphesic
Cﬁ@rﬂ’ﬂ:bﬂl%hizgfbrﬂmpcbﬁor @Qéﬂd%br%&%rﬁﬁatﬁﬁreééﬁt ely in a

sequentla manner” wherei n ohe treat nment agent is 25

adni Analylisabiint lpyertchigraatograrby was usedion@ribyrthe pudtywér sa.
inRHrRJBRASBMiLREoA %mégél%u%whncﬁ%r@%&ur%%lé for knme

or renote in tine. The conpounds of pr esent

chargeiatizatian ﬁﬁ)}"’eﬂé‘slﬁ%%mﬁhq pregiess af Wé‘ﬁi'o%fﬁ) a variety
of disorders and conditions and, as such, the
conmpounds of the present
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i nvention may be used in conbination with a variety of

ot her suitable therapeutic 30 agents useful in the
woe@atineed or prophyl axis of those di sorders oPCT/US2004/017660

conditions. Treatnent will depend upon the nature and

type of HPV infection. As dphgcussed briefly above,

treatnment for warts can be divided into ablative and

medi cal approaches. The conpounds of the present ‘

[ nve@bmpnulﬂsjoflier ), Wberev tdmeioh iems apé abdefined above and

aches 04/1 0999_PCT. US2Q04/ 012660
B R S G (R R e )
wHet RUs ahatkybgroug, eayt bo darsienieatly prepatedyrthe prockssioltihed in
mtroqeon Thus, the conpounds of the present
SEIRBR{ PSP ey be used in conjunction with such methods
or upon reoccurrence aft &chemech net hods. 5
Al ternatively, the presentg bnventl on may be conbi ned

wi th ot her nedical therapi ncluding a variety of
cytotoxic or antiviral agen For exanpl e,(Rend not
n,

meant to limt thg inventiony tine conpounds he
prgsentHéoment i on|lmay be com‘gldned wi i h ot he HCI
herjapeut+ec—agent’s Has —5=+t+wor o N=Nr etT noic—»
LeCn WsHOphy! I{ n, (gpodof i | deOAker af ol V! 50 agent s HQfeh
ag; salicylic acidyand/ or lactic acid, h\é\pt ens such
as di phencyprone (DPC) squari c acid di butyl ester
mben for nal in,

i nvention vis the use of the conpoun%ls of the pr esent

|n,¥He8L jt‘brfor t he t_ prophyl axi s of a

V aJoREY Hz%"ﬁ_lorde cl |ng, 15 but not limted
to, diseases "&hd comdi trons caused by oncogenic
viruses (such as a ONlhcrebtﬁtﬁi&dlspﬂaéﬁ'@MaVi ruses,

r dRPayi r Ysesicn and i n &&r?w t@hapdgoudiitge. S DNA t unor

s o the adenovi ! u(ﬁ IS &P s famly

(po BN‘andpapi |1 oma) and m)re particul arly

papi | lona viral infections. The present invention

i ncludes &mnistering to a subject in need thereof a

t her gpavialig ahé Yroebdsrot eépam@metcoﬁfpoanm&wmb @f where LV
mula 20 eut| al I accept ab al t
sgeaing gaupﬁ%f;ﬁts%%?@s R (o s s o veriables

hé\hﬁgf B&dn défipee aboRY IcBmpaéésMhe Tsfe@s@f .esent invention

udes the treat s of conditions
' areting. Sampaaidatdmia () SRB A maf
b) nf eeddcang the DoapousPofoirh@a $lil) with diazacompound of formula (IV);

c) indolizing the compound of formula (V) to prepare a compound of formula

(Vi)

d) reductive amination of compound of formula (V1) to form compound of formula
(VIl); and

e) forming compounds of formula (1) from compound (VII) by nucleophilic

displacement or by using palladium catlyzed coupling conditions.
Alternatively
f) forming compounds of formula (1) via reductive amination of compound (V1).
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and di seases include warts (e.g. plantar warts),

genital warts, recurrent respiratory 25 papillomatosis
w@ ba@ngngenl papill omas), and cancers associ at eBCTHS1004/017660

papi |l l omavirus infection. Cancers that have been

associ ated with papillomavigyus infection include

anogeni tal cancers (cervical, anal and perianal,

vul var, vaginal, penile cancers), head and neck

cancipfe épycmicalwh afcpmgeand ofegintula (1§ whehslg um)/anm Fkian
d@ﬁp ersw%?%% é%%#ggbﬁga?l @ﬁﬁpgwgﬁH£Qﬁ8g@ﬁaOﬂ)wnhanamwm
ofefdmhiila $ViEY inBe pfdsbRcedofiiepedihg ageieed t her eof a

therapeutically effective anpunt of a conpound of

forrrul a ( or a I\L_@k 9% or ﬂ%%sn ol ogise y
(R ; ~‘ at'i'y The . 5 of ns

| TSR A dﬁé made by awxgiarl ety o Q\ © R’ .
[ i ngy W\l - kn synth .

I Nive @ener Lﬁi'n?%@%rﬂ met hod aré} set eu_@/

bel ow art¥ hen specific conpounds of the invention are
35 prepared in the working Exanples. WO 2004f110999
%’ﬁ/\b@%ﬁb&mm%@ hbﬂeuaaéﬁrféﬁ the exanpl es descri bed

el ow, pr otectin groups for sensitive or react I ve
o1 ouphe HASaHBRBHE GaNIRE bt A3 44a 5iep ATOFeRs MEPEEARE ATIRE %

B8 LAberiohaitibiRd ®at ally oY vl & Wl Toiidwed- byfte@t@dhi Ng
gsprngﬁs are mani pul at ed accordi ng to standar nmet hods

ihis regetioncan be carriegouingRne R4y pdding aginegly) and the
rédljawae:g%rn%&ﬁkhfwy%r & PERametingd.gani ¢ Synt hesn s John

ons, incorporated by reference wt

to pié@"t*éettw@teerp&ﬁﬁﬁ typieRlly @ eprenayad of BrivuiadvBds desaived in

aff %Y@b‘lv%ﬂf suﬂw%%l@éné Rf eq@u@ﬁléﬁﬂ%ﬂaﬁ)é%éé@%f 8in Wfindof formula
met hods are readi | arent to those skilled in

({IHbis a&??d fqil%'e%lyé'afi %twna'ra itonet 8B acidcajlyst syeh asgara-

tdlRMSLKFH SGMNdTHd RBStIGHNY h@éfé@ rto Riﬂuk IRGH dzeoPHAE HMAaI af water
shall be consistent with Paratl on of conpound

Cpfionally nplgcylpn sieves orRebIraiia dasts, FudteS HmetppaTolonate

Cg@g@gg}é@@,rfé‘m@aﬁ@ﬁﬁeﬁé\center exi sts in conpounds of
fornul a : Accordlé‘g , the present invention

i ncl JB%@“BP cam B8 iolst %rtl@eééﬁ'r%tt'?’é‘%theé\‘?dt fier | Thedwingds

d@&bwed AGELSlitable ROREHILH r@é&cédflg/ adaﬂibw by ﬁHdu@l“WﬁgeﬂﬂF&ﬁtable
[1. Wen a conpound

esli re as a Ssin
Qe insisile (Ol APRal 206 S5 el Bihenal and hele: 1 | o

teiaRyMBRirsn, obmnﬂgﬁg&wgmmeloknd\Mﬁofthésﬂ s}dﬂléQGWﬂe R SUdble
conveni ent 15 internedi ate

redychyreResatsipriree Pghane At gaitegita SR%HW@V?HOQ%@V&W sodium
triARsRkisdremydalie tﬁb?arfé-t@&bhyw@fd%toonﬁﬂ‘ex eéaumhmyand@ rand the

starting material may be effected by any suitab
Bt hod known in the art. See, for exanpl e,

St er gged B Pb Pross, a compound of formula (VI) is dissolved in an inert
solvent. An amine of formula (VIIl) is added to this solution, followed by the addition
of a suitable reductive agent. The reaction may optionally be heated to about 50-
150°C. Suitable solvents include but are not limited to, dichloromethane,
dichloroethane, and the like. Suitable reductive agents include but are not limited to
sodium cyanoborohydride, sodium friacetoxyborohydride, sodium borohydride, and
the like.
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Organi c Conpounds by E. L. Elie[, S. H WIlen, and L.
N. Mander (Wl ey- Interscience, 1994), incorporated by

WO edoeneryee with regard to stereochem stry. 20 PCT/US2004/017660
EXPERI MENTAL SECTI ON Abbrevi ations: As used herein
the synmbols and conventions,ssed in these processes,
schenes and exanpl es are consistent with those used in
the contenporary scientific literature, for exanple,
the Journal of the Ameriggrofbhem cal Soci or the
Journal 25 of Biehogi cal Qﬁ%hstRy)p Speci
foll qm)pabbr eVi a ggw S rmy e’ us

3 e

and thrg ctteat*on: ;
(millig iterg); mb (mil S);, NH,
(mcroliters psi ( pou er square indh); 30 M

(molar); nmM (hil rmlar? Hertz) VHzvij regahert z) ;
nmol (nol es); nmo (mIIhﬁBIL@ RT (room
tenperature); h (hours) m n (m nutes); TLC (thin

| ayer chromato :-- q; np (neltipg—point); RP
(reverse pMas -ﬁ V\D 2004/ 1(R) 10,90

Tr (retentiop tinme); TFA (tri ) oeticé\c:ld); TEA
(triethylam’Bfe); [HE (tgtrah F R)q
(trifluoroacetic anhydride); CSB30D deunﬁ

met hanol\ycleobiifid dispideath&tiat ed chl ofoformy’ DVBO

(di met hyf pllchRXz88 Loupting! 02 (silica); atm

( at mos piyE@lig- e i e Eatpliage at e):! cHai3
(chloroform; HC (h drochlorlc acid); Ac (acetyl);

DVF (N, N-dlmethylforrmmde) Me (nmethyl); Cs2C33
( Cesl‘\H&‘nSﬁ\feW’é‘ @&ﬁﬁ)@urﬁt@fbrﬁﬁﬁi‘@)’@dbe forrfedHrorh @hlahine of

(tert-butyl); OH (et hanol 2/
formula (VID). Treatment of compound of formula (V1) in an inert solvent with

ammonium salt and a reductive agent, optionally with heating, gives an amine of
formula (VII). Suitable solvents include but are not limited to, methanol, ethanol,
dichloromethane, dichloroethane, and the like. Suitable reductive agents include but
are not limited to sodium cyanoborohydride, sodium triacetoxyborohydride, sodium
borohydride, and the like. Suitable ammonium salts include but are not limited to
ammonium acetate, ammonium formate, and the like. An amine of formula (VII) can
also be formed by treatment of compound of formula (VI) with hydroxylamine,
followed by reduction with suitable reductive agents which include but are not limited
to lithium aluminium hydride and the like.

Condensation of compound of formula (VIl) with compound of formula (IX)
gives compound of formula (I). This condensation can be carried out neat or in the
presence of solvent, optionally with heating or in a microwave. Suitable solvents
include but are not limited to N,N-dimethylformamide, 1-methyl-2-pyrrolidinone,
dimethylsulfoxide, acetonitrile, nitromethane and the like. Optionally a base can be
added to the condensation reaction, examples of suitable bases include sodium
carbonate, sodium bicarbonate, triethylamine, and the like.

In addition, as depicted above, an amine of formula (VIl) may be coupled with
a compound of formula (IX) to give a compound of formula (), using appropriate Pd-
catalized coupling as is appreciated in the art.
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Unl ess otherw se indicated, all tenperatures are
expressed in C (degrees Centigrade). Al reactions

weoeondaoer at room tenperature unl ess ot herw SECHUSE04/017660

1H NMR spectra were recorded on a Varian VXR-300, a
Varian Unity-300, a 15 Vari g Uni ty-400 instrunent, or
a General Electric QE-300. em cal shifts are
expressed in parts per mllion (ppm 8 units).

COUDCbﬁ@oQﬁdQﬁdf%ﬁrﬁxleﬁM) arg pbé’b'afréd iafa élmnérzfasr(ldﬂiéas described in

ateraee B BegnGhet. S350 (BoRbRet 575 e Bpbesd 18s)

(tripbeifl)be Qpp(rgcuatea &t thosaskied n thk @kt) a compdiind dirfe@eia (1)

S ectra were obtaine mass Pl atform or
CHVBS Do HaRtier SREPENSS PFIGIA Bommes. L d.
Altricham UK, using wtliseheferpspheric Chem cal
loni zation (APCI) or Electrospray lonization (ESI).

Anal yti cal thina—kayer chronatograp

Con'pounds ofoo\r/rruIa (1), wherein common terns are as
defined above and LV is a |eaving group suchVH$

hal ogen (F, d, Br, 1), SQAay, SQRAy, SORB, SO2Ra,
where Ra is an al kyl group, may be conveniently
prepared by the rocess outlined in chene 1 below 5

Sch )R O O®)plV 0
(é)ﬁnew&‘@ﬁ z Zzp(C)n Fi R
On H2N A VI 1| (R)P(C)n ( rethve age (F&Qq
"Jg VI

Ph;P
iPr-CO;—N=N—CO,-iPr

Generally the process for preparing compound of formula (1) where X is O consists of

1. Reduction of compound of formula (V1) to give compound of formula VII-B
2. Reaction of compound of formula VII-B with compound of formula VIII-B to give

. compound of formula | (where all variable substituents are as herein defined).

More specifically compound of formula (VII-B) wherein all variables are defined
as above can be prepared by reduction of compound of formula (VI). A suitable
reducing agent include but are not limited to sodium borohydride, borane-
tetrahydrofuran complex, and the like. Suitable solvents include methanol, ethanol,
tetrahydrofuran, and the like. Compound of formula (I) can be formed by reaction of
compound of formula (VII-B) with a compound of formula (VIII-B) in presence of
diethyl azodicarboxylate or diisopropyl azodicarboxylate and triphenylphosphine.
Suitable solvents include tetrahydrofuran and the like.
EXAMPLES

Example 1:  6-Chloro-2,3.4.9-tetrahydro-1H-carbazol-1-one.
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11 N HI0Ac NH2OH LV--KO )g NaCNBH3 then Li AlH4 | X
Nucl eophilic displacenent (Cn or Pd catal yzed
w@ouphioege (Hartw g-Buchwal d type coupling) PCT/US2004/017660
(Rb~NgN1-12 H VIl Generally, the process for
preparing the conpounds of formula (1), where LV is a
| eaving group as defined above and X is NH (all
formul as and all other variables having been defined
above) conppi-s¢s the steps of: 10 a) reacting a
la (I'1) wwth ethyl formate; b)
react iy f pound of fornmula (I11) with
] ., fornmula (1V); <c¢) indolizing the
conpeyrtof| for@ul a (V) to prepare a conpound of
formula (W1); d) reductive am nation of conpound of

formula (V) ta f. d of formula 15 (VLI); .
oL B 2 SRR e A5 o
o(MIbhleobwnn@ (Ht.?gpm;jﬂnhibl) iﬁ k:sr@dem@tgg{rydmmwc u?'u ng th_) wals
! a um | e ou | (0] 1 T1I ON er.natl ve
afied Syttt (2§ sk Mot dSkiren Tn ateito pLhbsTipgwSS St 20
rr%’fg_}_%tﬂigrz?gjﬁ g:g@@mgéﬂ &\0°L.foVED &Q\Qﬁdsll llﬂ@%@parate flask, a cool
re specli cal, (o40) oun (0]
SOIIR R 2N AP Soneehas (roae Syahediy Batipive Vol
4,famefag.c&3) {50 Q{m)mmq if ﬁmdnf@g(fsorrmmmml mel s With atsolution of
rmul a W an m ne I a . A e o
sofuBanaiataiead: fod inad aisiar &5 mbL (s i ibessfiradog qcc
for2b Imibltk® abdine digkzohiuth SalRsiaig ivay ad@ge Mhettdbihdd Mixture was

stirred for 10—15 minutes, collected by filtration, triturated with ethanol, and collected

by filtration to give cyglohexane-1 ,2-dione (4-chlorophenyl)hydrazone (4.6 g, 49%
yield) as a yellow solid. "H-NMR (DMSO-de): & 9.93 (s, 1H), 7.29 (m, 4H), 2.55 (m,
2H), 2.40 (m, 2H), 1.84-1.75 (m, 4H).

b) 6-Chloro-2,3,4,9-tetrahydro-1H-carbazol-1-one. A solution of cyclohexane-1,2-
dione (4-chlorophenyl)hydrazone (2.3 g, 9.7 mmol) in hydrochloric acid (2 mL) and
acetic acid (8 mL) was heated at 120°C for 20 minutes. The mixture was cooled
slightly and treated with ice water. The resulting precipitate was collected by filtration
to give 6-chloro-2,3,4,9-tetrahydro-1H-carbazol-1-one (1.9 g, 88% yield) as brown
solid. '"H-NMR (DMSO-ds): & 11.78 (s, 1H), 7.75 (m, 1H), 7.38 (d, 1H), 7.28 (dd, 1H),
2.92 (t, 2H), 2.55 (t, 2H), 2.13 (q, 2H); MS m/z 220 (M+1).

Example 2:  6-Chloro-2,3.4.9-tetrahydro-1H-carbazol-1-amine.

b

N NH,

To a solution of to 6-chloro-2,3,4,9-tetrahydro-1H-carbazol-1-one (500 mg, 2.3 mmol)
and ammonium acetate (1.8 g, 23 mmol) in methanol (9 mL) was added sodium
cyanoborohydride (720 mg, 11.5 mmol). After heating at 60°C for 15 hours, the
mixture was cooled and treated with concentrated hydrochloric acid until pH = 1. The



1 5 again, where all variables are as herein defined.

The reaction nmay be carried out as a two step process
wob@relwbe inmne is formed under conditions tPEr/UusiooN 7660

for renoval of water followed by reduction.

Alternatively this reaction,gan be carried out in one

pot by adding amne (VIII) and the reductive agent

sequentially or at the sane tine. 10 For the two step

géﬁ@:@%re Wv@@hh&er&e@lﬁﬂéﬂw&éuﬁg arfdJm@wéstlt(n@jl r)red:lpltate was

24y S, iiohad i c@9tacelhie B Metimol gheanéd with
sét\flatdd ad@o@ﬁé@ﬁhmfc@iﬂoﬂmd T*h)é dﬁb@eméﬁe%@bra&ﬁﬂaﬁd tﬁé offanic

o2 6}';’:%2?9%2 %{ﬂ q¥ %J ‘i@gac?wgip %&%ﬁ&ﬂ%ﬁ% FBr ?EOI ! Brmine

5 (ZG@H‘H@{@Z"/@{I@M%@& llght@%W@B@ld' M-IJNMF@@DMBOt &) eafﬂﬁgn?(s 1H) 734
| or f or mat e

(@’aﬂ%bézﬁ%d B 9? e B %?0 (it 2.54@. ?'FH RO REO G, 261

1l689at |y 130 W ad).dus ek b1 {Me1) he next step. The imne
is dissolved in a suitable solvent and reduced by

addi ton of a reductive agent. Suitable solvents

Ekém@u@ealmm&zaé, LohekshaHehHaarebibaesd . et hanol, and
the tetrahydrofuran, or simTlar solvents well
killed in the art. Suitable 20
Bred ' 49 g include but are not limted to sodium
sodi um triacet oxyborohyd ride,

t rahydtof uran conpl ex, sodi um bor ohydri de,

and t¥6 TNke. Er a one pot process, a conpound of
10 formul a (\)_l) is dissolved in an inert solvent. An

6%@8 204 4f9Qét%Hyﬁrd-Vlj-IJcb?ba'z§I ﬁgﬁi@ﬂla§ BrepBied Foth BEdn®hniline and

ition 25 a suitable reductive

Za(@mxymﬁﬁfﬁewmﬂxmeap@ .sm@r Manper 3sedasstibecingpanwle 1
tot‘iéoivelgi (i:%mr%anaabﬂ ﬁmﬁo(bbg{i g. 3 b el&19¢) brso esr q HE O;t.fJiL Ldg hgd

, or onet hane or oet’hane, and
7801 (0aB8H) 2 ¥ AH)v266 el 2 Hclauinb 20t M8 re/z265 (Mih. t ed
15 to sodi um cyanoborohydri de, sodi um
tri acet oxyborohydri de, sodi um borohydride, and the )
i ke. WD 2004/ 110999 PCT/ US2004/ 017660 26 N HAOAc -\
NaCNBH3 (R )p On (R)p O
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\' nCOor HNI-12 H NH2OH VI then LiAIH4 VIl LV Rl)q
(R)p On IX/-~R1)q H Nucleophilic displacenent H
wo@rooRkd1m9e al yzed coupling | (Hartw g- Buchwal dP€T/ps2004/017660
coupling) Alternatively a conpound of fornmula (1) can
be formed froman am ne of zfornula (VII). Treatnent

of conpound of formula (VI) In an inert solvent with 5
ammoni um salt and a reductive agent, optionally with
Ekerable 40 6-ByonieD, 3un, 9asirateydes-1 Hicarbadblal -aMide) - Sui t abl e
sol vent s |ncI ude but are not limted to, nethanol,
et hanol or omet hane, dichl oroet hane, and the
NP=: eductive agents include but are not
li Sodi{um cyanobor ohydri de, sodi um
trild Xyor ohydri de, sodi um borohydride, and the
Iike. ' pni um sal ts include but are not
limted to to ammoni um acet ate, anmoni um fornate, and

61B16mbiXk®4, 9A8traVidre 1 BicafazoM -am(nélas graparealis @ smlar manner
fornmed by treatnent of conpq

A JeRERST KHEXBIIS 28 ounEo LM (E BRI $156 (5 M %55 G5
m)eemicm/@mg@m 8, M) Qf’ro d(flczmotezbyﬁ H)e2.08Ym, hAY, egh (nd, BH),

iumal um niu e and the 1ikKe. Condensati on
16@(€bﬂﬁb&ﬁﬁnﬁ?2@Qﬂﬂ%ﬂa (VI1) with conpound of fornula
(I'X) 15 gives conmpound of formula (1). This
condensatlon can be carried out neat or in the
Exargal gthy Yrietra % Rating or in a
abIe solvents |nclude but are not
di met hyl f or mam de,
ol i di none, di net hyl sul f oxi de,
Wi tronet hane and the like. Optionally a
¢ lIded to the condensation reaction,
exanples bif suitable bases include sodium20
car bonat e, sodi um bi carbonate, triethylani ne, and the

61Medhyl-2, 3,4 Qdeirahyvere-1Hsatagplc--ete wBs peeparasl f5em wetolgidine and 2-
(riyngWh@th( Mhb)ctyaﬁb{e)@%oﬁé’k'\oé SihilA ﬁlanéi‘ a%Q@Qé\‘iHé@ nﬁ’.E_xample 1to

rmul a ive a conpound of fornula 8 u3|ng
gyp,@rtg@solglt é—l NYIR ?CDCI3) 8865 (s, 1H), 7.43 (s, 1H), 7.30 (d, 1H), 7.20 (d

1H), 2.98 (t, 2H), 2.65 (t, 2H), 2.45 (s, 3H), 2.26 (quint, 2H); MS m/z 220 (M+1).

[

Example 6: 6-Methyl-2 3.4 .9-tetrahydro-1H-carbazol-1-amine

N NH,

6-Methyl-2,3,4,9-tetrahydro-1H-carbazol-1-amine Was prepared in a similar manner
as described in Example 2 to give a solid. "H-NMR (DMSO-ds): & 10.5 (s, 1H), 7.15
(d, 1H), 7.11 (s, 1H), 6.81 (d, 1H), 3.98 (t, 1H), 3.30 (s, 2H), 2.53 (t, 2H), 2.32 (s, 3H),
2.02 (m, 1H), 1.90 (m, 1H), 1.68 (m, 1H), 1.65 (m, 1H); MS m/z 201 (M+1).
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catalized coupling as is appreciated in the art. WO

2004/ 110999 PCT/ US2004/ 017660 27 Conpounds of formul a
W@ Xoy/1809¢9 prepared in a simlar fashion as despeT/bsa04/017660

the literature (J. Med. Chem 1973, 16, 425 and J.

Org. Chem 1968, 32, 1265).;As will be appreciated by

those skilled in the art, a conpound of forrmula (1)

can be converted to another conpound of formula (I1). 5

EReipeT al b 3(4R)Fe roNaBkdhr 108N \' I HOH OHWV
VIT-B RI)g (Rp (On -(~M11-B(Rl)g/ NO Ph3P

[ COR N=N-CQOZ i Pr Generally the process for

' ound of formula (1) where Xis O

st S\ 1. Reduction of conpound of formula (V)
\. nd of fornula VII-13 10 2. Reaction of

f ormula VI1-B with conpound of fornula’
VII1-Bto give conmpound of formula | (where all

2)@4,94_‘4'?&%;&1@&' | MdaumbM@P@ ]y@s d?e?ﬂa@éd\}flr??ﬂfdgﬂiﬁ%z.g olVert ﬁhlnlwl)
specj fica onmpound of for a -1 erein a
a(}gﬁr(%\iﬂr@é’"ﬁ'@ﬁ%@f ‘Fyﬁgg‘eé%“%ﬁc@ % 5% "HBO'%I’Q)%{F’%'V pgnner as
deSded irp@xa%pléerrf@gwe@.@% 4k y8tlaabiowinsolid 'BILNMRID]SO-ds): &
reduci ng_agent include but_are not limted to sodium
1hSr®hid 7-&8 (d.5dDahds 18, 1Bt -2 {tai Bk drQ{r(t dbhp?-8Q (t ik 2.56 (&,
2HN© 18 {Rint, M)t @Bl B/zs8bY ey s | ncl ude met hanol , et hanol,
tetrahydrofuran, and the I1ke. Conpound of forrmula (I)

can be fornmed by reaction of conpound of fornula

EkhbreBb: W3 1 oar &%E%W—I—@érbé%l%rﬁné Whdirochbridd
presence o et hyl azodi car boxyl ate or di I sopropyl

azodi car hoxyl at e and tri phenyl phosphi ne.

onpe

N N

H

To a solution of 2,3,4,9-tetrahydro-1H-carbazol-1-one (1.5 g, 8.10 mmol) in ethanol
(20 mL) was added a solution of hydroxylamine hydrochloride (1.13 g, 16.2 mmol) in
water (10 mL) and a solution of sodium acetate (2.19 g, 26.7 mmol) in water (10 mL).
The reaction mixture was heated at reflux for 2 h, cooled and concentrated. The
residue was diluted with water and extracted with ethyl acetate (2 x 100 mL). The
organic phase was dried over sodium sulfate, filtered and concentrated to a brown
solid. The oxime was dissolved in THF (80 mL) and LAH (1.0 M in THF, 24.3 mL)
was added dropwise. The reaction was heated at reflux for 7 h and cooled in an ice
bath. Methanol was added dropwise until bubbling ceased. The mixture was diluted
with aqueous Na/K tartrate, stirred vigorously for 15 min and extracted with ethyl
acetate (2 x 100 mL). The extracts were combined, dried over sodium sulfate,
filtered and concentrated. The crude amine was purified by flash chromatography on
silica (2% to 5% methanol/methylene chioride gradient) to provide 2,3,4,9-tetrahydro-
1H-carbazol-1-amine as a brown oil. The oil was diluted in diethyl ether and HCI (1.0
M in diethyl ether) was added. The resuiting precipitate was collected by filtration to
provide 2,3,4,9-tetrahydro-1H-carbazol-1-amine hydrochloride (760 mg, 42%) as a
light brown solid. "H-NMR (CD3OD): § 7.54 (d, 1H), 7.42 (d, 1H), 7.22 (t, 1H), 7.09 (t,
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Sui tabl e sol vents include tetrahydrofuran and the
i ke. 20 EXAMPLES Exanple 1:

WG20hoee 2, 3, 4, 9-tetrahydro-1 H carbazol -1 - oPET/UNED04/017660
2004/ 110999 PCT/ US2004/ 017660 28 C N N (0O H a)
Cycl ohexane-1, 2-di one (4-chlsgrophenyl)hydrazone. To a
cold (0C) solution of 4-chloroaniline (5.6 g, 44
nmol ) in concentrated hydrochloric acid (5 nmL) was
1hk)l,d%66 @othl) h93:2.73 (re, 1Y, 2.36-2.2B4mibd)) 2.d8-203 (v GH);MS m/z

#10 nL) portionwi se over 20 5 mnutes. The

mx ure was stirred at OC for 30 mnutes. In a
separate flask, a cool solution of

JC i 40 mol ) in
vvas treated with a soI uti on of

sSoQi . 3 g, 101 mol) in water (25 nL). The
M Xty v ed at 0OC for 20 mnutes and the

di azg Nrry was added. The conbi ned m xture
was 10~stirTid foiO10-15 minutes, collected by

filtration, Rriturated with ethanol and collected by

| 1, 2-
oeifs A Ry Gar ke TonG vargysPg e fray Agnigine and
ZKEYdrownmhylme)dyéldﬂdRhmdBMﬁead,ﬁ’hllar dhn8Bag Gescllibéd) in Bantple 1

AT I T X

(s, 0k, 3.98 &OBHY, I8 @f2H)y L) Betotezapwe @um@'ZP-I)eMS m/z 216 (M+1).
(4-chl orophenyl ) hydrazone (2.3 g, nmol )
hydrochloric acid (2 nmL) and acetlc ac:ld (8 rrL) was

Eheapledo:s8-Mb{dy-£c8.4,8 e tPaydice SH-cAibazai Khmie Was cool ed
slightly and treated with ice water. The resulting

preC|p|tate / 50l | ected by filtration to give

g f et rahydr o- 1H car bazol -1-one (1.9 g,
88% as\brgwn 20 solid. 1 HNWR (DVSO-d6): 8
11. 78 (m 1 H, 7.38 (d, 1 H, 7.28
(dd, 1 2 2H), 2.55 (t, 2H), 2.13 (g, 2H);
MB m z 220 Exanpl e 2:

GQﬂéﬂ‘kbxyﬁZ)S 2 @teﬁaﬂydr@ﬂ V-ﬁé‘ehﬂ@éz@t—ﬂ—ai’i'nﬁ@ﬁ@@é@paﬂed‘nﬁ@sﬂﬁﬂar nfdnner
2% To a sol utiaon

ag d%‘fﬂ”B? above tg ggf%whahybwm(qwar $8:881(s.11HOnE 20 5 H),
6/%(s,21HB, 678D, 1H), 4.06 (t, 1H), 3.85 (s, 3H), 2.67 (t, 2H), 2.18 (m, 1H), 2.00
(m, 1H), 1.83 (m, 1H), 1.60 (M, 1H); MS m/z 217 (M+1).

Example 10: 6-(Trifluoromethyl)-2,3.4,9-tetrahydro-1H-carbazol-1-one.
F

F
e

N O
H

6-(Trifluoromethyl)-2,3,4,9-tetrahydro-1H-carbazol-1-one was prepared from 4-
(trifluoromethyl)aniline (5.5 g, 34 mmol) and 2-(hydroxymethylene)cyclohexanone
(3.9 g, 31 mmol) in a similar manner as described above to give 2.25 g (29%) of a
dark brown solid. "H-NMR (DMSO-ds): 5 12.05 (s, 1H), 8.11 (s, 1H), 7.56 (s, 2H),
3.00 (t, 2H), 2.58 (t, 2H), 2.19-2.13 (m, 2H).
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and ammoni um acetate (1.8 g, 23 nmol) in nethanol (9

nm.) was added sodi um cyanoborohydride (720 ng, 11.5
wormi)1099d t er heating at 60C for 15 hours, thePCTHUK1004/€17660
was cool ed and treated with concentrated hydrochloric
acid until pH = 1. The WO 2Q04/ 110999

PCT/ US2004/ 017660 29 organics were renoved under
reduced pressure and the resulting precipitate was
collected by filtration, dissolved in ethyl acetate
and rreth oI e eous
Example 11 . ol -~ t he
organi ¢ phase was concent r at ed to y| eI d
6-chl oro-2, 3,4,9-tetrahydro-1 H carbazol-1 -amne 5
(260 nyg, 52%yi eld) as a light brown solid. 'H NWR

(DMSO-d6): 8 Q.90 (s, 1 H), 7.3 (m 1 H, 7.27 (d,
1 H) . H, 3.90 (t, 1 H, 2.54 (m 2H),
Br.04- , 1.66 (m 1 H, 1.50 (m 1 H; M
nm z N xanpl e 3:

6- B 4, N\t etrahvdro-|1 H carbazol-1 -one Br NO
10 -Broﬁn 2,4, 9-tetrahydro-1 Hcarbazol - 1 -one

was prepared from br onoani |l i ne and

ZZBr&M}zSW@é%6&?&%%%%@9@?@6&%%%%%%@6%reg%ﬁmel-

descri ive
bramaquitine ¢H81931#6 mm) grol 4- ﬁwydnoxymethyle@@)qyglohqptaoonex&&g 41
rr{n%l) ik a@nmﬂaﬂmé”r@wer &g de%'lbedz %S%rﬁﬁle 148‘?1%23 @% (@7% %'?9 gark
BUANM!BX@MSO -90): ERQAEs.HY; 7. 79 (s, 1H), 7.41 (d, 1H), 7.25 (d,

3
1%6@;@'8%3-2%?%5@ EPRTD RS0 1, A
2¢@8Prepared in a similar manner as described in
Exanple 2 to give a solid. "HNWR (CDCI3): 5 8.58 (s,

1H),1755(s 51H),720(m 2H), 4.12 (t, 1 H),
2 - 2Ry 0 ‘ ~ 6-am

h hlorigeb6 (M 1H) M5 niz 266(I\/H) Exanpl e 5:
- -2 3,4, 9-tetrahvdro-| H carbazol -1 -one

Br

A

N N

2-Bromo-5,6,7,8,9,10-hexahydrocyclohepta[blindol-6-amine hydrochloride was
prepared from 2-Bromo-7,8,9,10-hexahydrocyclohepta[blindol-6(5H)-one (1.5 g, 5.4
mmol) in a similar manner as described above to give 0.98 g (57%) of a light brown
solid. '"H-NMR (CD;OD): § 7.65 (s, 1H), 7.28-7.21 (m, 2H), 4.67 (t, 1H), 3.07-3.02 (m,
1H), 2.84-2.76 (m, 1H), 2.31-2.25 (m, 1H), 2.14-1.93 (m, 4H), 1.65-1.55 (m, 1H).
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N OH 10 6-Methyl-2,3,4,9-tetrahydro-1 H carbazol -1
-one was prepared from p-tol uidine and 2-

w@ bopdnooeynet hyl ene) cycl ohexanone in a sinm | ar PEROSI004617660
described in Exanple 1 to give a tan solid. 'H NWR
(CDC13): 8 8.65 (s, 1 H, 7543 (s, 1 H, 7.30 (d, 1
H, 7.20 (d, 1 H, 2.98 (t, 2H), 2.65 (t, .2H), 2.45
(s, 3H), 2.26 (quint, 2H); Ms mz 220 (Mt1l). 15
Exaapial 13: 6-Bromvbi-biiényl2.3 419-fettablyd@birdearbazol-1-amine
H-carbazol l-amne NNH H

3 -tetrahydro- 1 H carbazol - 1- am ne was
ilar manner as described in Exanple

"HNWVR (DMSO-d6): 8 10.5 (s, 1 H),

1H, 6.81 (d, 1 H, 3.98 (t,

\ (t, 2H), 2.32 (s, 3H), 20

1.68 (m 1 H, 1.65 (m

- one
aE"'Be 265@ mr@t& &nv@mbanoHn toliemgsdfonic- anire(cataly tioy vpelvert (16amh.)
w’é@ 'P'eé%@ dt ?ef%x%r h b)DeafSlark trap i l% p|§1ce TE% reactl?rs was

roxymet hyl ene) cycl ohexanone ™ (
caolgqi rﬁqna¢ntreé¢m @nd e ininfewas pwEigdiby flaxlangumnphtamjogrephy on

sific® iS4 5% 10509 | steldidihe [{e[?}irﬁ% W& di Ived in
nptrpq)%i?vmgm)(qnd Spdﬁngggob!ﬂr éj 1?—;?2%9'0 Wafiﬂgﬁ): 2.15
p(')HIBh\mse a'H)a re%@gmlvés 180ed ME; 0 mi %a@gh&lc?lg

Tetra m ne H)‘}vroc orlde
cqrm:qqtrgtedp_anq)dlgjtgbwm et@ml gefetate. The organic phase was separated,

agsgrbéd 8ntb%tl Fédﬁ JegLrtﬁ %&H@ ﬁﬁl‘?ﬁiedﬂ%ﬂ%@h Qaaruﬁwngohr&n&(?graphy on

N et ano a solutio

Sleﬁj fgsaq;e@rﬁf R W/o@wwcﬁqeteée/quanss)gto previge Gabparpo-Mphenyl-
2494 ST 28y PR Srof B8 A58 Pies 218
(sritk).uf.81 (@ad Hhea2%ed.2at(my 4K), G:80E&72 gmh3H): d Bleki7&(ma, 1H), 3.86-
3ENHEAHH,B 82 210, 2H), 2.08-2.00 (m, 1H), 1.89-1.78 (m, 3H). The oil was
dissolved in diethyl ether and HCI (1.0 M in diethyl ether) was added. The resulting
precipitate was collected by filtration to provide 6-bromo-N-phenyl-2,3,4,9-tetrahydro-
1H-carbazol-1-amine hydrochloride (352 mg, 51%) as a yellow solid. "TH-NMR
(DMSO-dg): 5 11.12 (s, 1H), 7.58 (s, 1H), 7.26 (d, 1H), 7.15-7.13 (m, 3H), 6.88-6.78
(m, 2H), 6.72-6.64 (m, 1H), 4.82-4.79 (m, 1H), 2.69-2.45 (m, 2H), 1.96-1.90 (m, 2H),
1.83-1.73 (m, 2H); MS m/z (M-1) 339, 341.
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wa@ledoed19er sodi um sul f at e,

residue was diluted with water and extracted with
ethyl acetate (2 x 100 nlL). The organic phase was
filtered and concePCT/EHS04/017660
to a brown solid. The oxine was dissolved in THE (80
m.) and LAH (1.0 Min THF, 34.3 nL) was added

dropwi se. The reaction was heated at reflux for 7 h
and cooled in an ice 20 bath. Methanol was added
Edaraplei $4 6.Chloto-NuihehyiB. 4 Sasteshydidi ¢Hroariablel -aimine
diluted wth aqueous Na/K tartrate, stirred

vi gorously f 5 mn and extracted with ethyl

nm.). The extracts were conbi ned,
drig S msul fate, filtered and concentrated.

The ' vvas putd fied by flash chromat ography
on i ca (2% M hanol / net hyl ene chl ori de
gr adi ent) Itﬂo provi d %, 4,9-tetrahydro 25

1H car bazol -1-am ne as“a brown oil. The oil was

6- q:':lLé’rBW aaéhﬁj gg%gg lte}ﬁatgpglééﬁ-lrl' gal"ﬁgiol-(ﬂargme M S %ﬁé&%m 6-

trng preci
cblgtq-%éﬂertdbyhydrpﬂd-a@arbazo[ -0~ onpmmalj\éme |n a S|m|Iar manner as

ohipbal TR UL

(CDBROD)S.045(s7118) 7(46, (A 11HY) 7.27-7420 (rd, 2H), F)I7 (dd, 281)(%.10 d, 1H),

- 0 0999.,RCT/ 0 17 1
o 168 14 ' 2 #8185y 25T B2 75100280 2250 o
2188, (M2 1HB-120P 3. 78 fm, 2H), MIB/22%5 (M-N).+ 1) 170. Exanple 8:

6- Met hoxy- 2, 3,4, 9-tetrahvdro-1 H carbazol-1-one N OS5

H 6- Met hoxy- 2, 3, 4, 9-tetrahydro-1 H carbazol -1 -one was
Eparmaplaried 6fChtorpaV-elhamsthakypheapd 2, 3,4 ,9-tetrahydro-1H-carbazol-1-amine

2- (hydroxynet hyl ene) cycl ohexanone in a simlar manner

as described in Exanple 1 to give a tan solid. 1

: 8.77 (br s, 1 H, 7.32 (d, 1 H, 7.06

(s, 1 H, 3.88 (s, 3H, 2.98 (t, 2H),
28 (quint, 2H); M5 mz 216 (Mtl). 10
,3,4,9-tetrahvdro-1 H carbazol -1

dr @ 1H car bazol - 1- ani ne was
prepared ina sin I 3 4nn&  as descri bed above to

give a solid. 1HNWR (CDCI3): 5 8. 38&), 1 H, 7.20
6((a*|lorgg N4(4-methogygenyy-2,314, pbtetragmyg@ fd-carpagpl- 1-amm1§ w@as, prepared

frBDh 6- §hI§t% 4 §4 rahy%‘r@? Jarba%H)—'z-o%e L8d Qﬂ%?\}i]é %mhé g'pa similar
n‘(ampqr) as descrlbed in xample 3to give 32 mg (21% yleld) of a brown solid. 'H-
NMR (CDCls): 3 8.13 (s, 1H), 7.50 (d, 1H), 7.23 (dd, 1H), 7.14 (dd, 1H), 6.92-6.84 (m,
2H), 6.79-6.73 (m, 2H), 4.76 (m, 1H), 3.83 (s, 3H), 2.74 (m, 2H), 2.28 (m, 1H), 2.08
(m, 1H), 1.98-1.75 (m, 2H); MS m/z 325 (M-1).
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Exanpl e 10: 6-(Trifluoronethvl)-2,3,4,9-tetrahydro-1
H carbazol-1-one FF FI \ NO H20

w@2qoInidobuor onet hyl ) - 2, 3, 4, 9-t et rahydr 0- 1H car PERUE2004/@17660

ne was prepared from4- (trifluoronethyl)aniline (5.5
g, 34 mmol) and 2-(hydroxymgghyl ene) cycl ohexanone

(3.9 g, 31 mmol) in a simlar manner as descri bed
above to give 2.25 g (29% of a dark brown solid.
ExanbieR 6. BMSIbrday-(4-6hididpRény()s2, 3.4, I-teiraydtd-1fHscariiazdl-1-amine
7.56 (s, 2H), 3.00 (t, 2H), 2.58 (t, 2H), 2.19-2.13

2-B 10-t et rahydrocycl ohept af bl i ndol - 6( 5H) - on

' , ar ocycl ohept a[ b] i ndol - 6( 5H) - one
was prepared fron14 smogpi line (7.8 g, 46 mmol ) and
2- (hydr oxynet hyl ene) cytl ohept anone (5.8 g, 41 nmol)

NS I4 RORRLS 53 BRI L AR B

frgmes- 9@0(052 3 #49-tetrahyryo-(1 l-cattpzol- -ane and 4-chigroantlinesn gasimilar

n%a&)nér é’g %es%ng HExa?rgn 1321\/%;5\/% %5 zr%lﬁ %Qyé%@ (% fcg)[g de. "H-NMR

(EREGhpIBS.atim, 1H) 7.46 (d, 1H), 7.21-7.14 (m, 3H), 7.11 (dd, 1H), 6.65 (d, 2H),
- , 485 hex f cl i 0dol . 870
4ﬁlg§hﬁ;¥g|p,gzcﬁ? (i 292 grﬁ @ﬁ‘l\h\(ﬁ.o‘%%, 12 EePS2L Y51 Rdoky. M2
329 Pvidinmo- 5, 6, 7, 8, 9, 10- hexahydr ocycl ohept a[ b] i ndol - 6- am

ne hydrochl oride was prepared from

2- Brom) 7,8,9, 10 hexahydrocycl ohept a[ b] i ndol - 6( 5H) - one
117: 6-Chloig )£l D2l 3 einatydreatH-dadarolbleamine

6-Chloro-N-(4-fluorophenyl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine was prepared
from 6-chloro-2,3,4,9-tetrahydro-1H-carbazol-1-one and 4-fluoroaniline in a similar
manner as described in Example 13 to give 63 mg (43% vyield) of a yellow solid. 'H-
NMR (CDCls): & 8.03 (s, 1H), 7.46 (m, 1H), 7.23-7.05 (m, 2H), 6.95 (m, 2H), 6.66 (m,
2H), 4.72 (s, 1H), 3.70 (s, 1H), 2.70 (m, 2H), 2.21 (m, 1H), 2.01 (m, 1H), 1.93-1.71
(m, 2H); MS m/z 313 (M-1).
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20 solid. 1H- NVR (CD3OD): 8 7.65 (s, 1 H), 7.28-7.21
(m 2H), 4.67 (t, 1 H, 3.07-3.02 (m 1 H, 2.84-2.76
W@ 20441009 2.31-2.25 (m 1 H), 2.14-1.93 (m 4PQT/US2004/017660
1.65-1.55 (m 1 H). WO 2004/110999 PCT/ US2004/ 017660
34 Exanpl e 13: 6-Brono- N phgpyl -2, 3,4, 9-tetrahydro-1
H car bazol -1-amne Br NHr HO A solution of
6- brono- 2, 3,4, 9-tetrahydro-1 H carbazol -1 -one (500
6. 1B: BYCHIgro-N-gmkin)RheRAP2 BT, 9-BiiBihpdre!l )H-edtPazol-1-amine
p-tol uenesul fonic acid (catalytic) in toluene (15 nL)

5 was heat egd reflux for 16 h with a Dean-Stark trap
Gln S gaction was cool ed, concentrated, and

t he purified by flash col umm chr ot ography
on a gr adi ent 5% to 50% et hyl

acet are/ heganes) i ne was di ssolved in nethanol
(10 nmL) and sodi um opyei de (140 ng, 3.8 mmol) was

added portionw se. Thé reaction was stirred for 30

ol Pal RN RO 20 AP kfany il PS8R Fing Wi propared

free@icialoed?,3 4aﬂa’@trahwmodHtc:armm-dee aod @—tebudliﬂe in@dsimilar

e

NMR(CDIE!,) 18 this; N RSy, 1H), 7.22 (d, 1H), 7.17-7.06 (m 3H), 6.72 (d,

3, 4, 9-tetr [ Qs b | »1-am b il .
2R iR e B ED. 25 543 I b P o i
1A),26981 26 ((RHAINS nfz 30 @112 (m 3H), 4.84-4.78 (m 1
H, 3.86 15 3.82 (m 1 H, 2.27-2.21 (m 2H),
2.08-2.00 (m 1 H, 1.89-1.78 (m 3H). The oil was
Estamplel 192 6-Bromdié{hmktheiisenaiird, ICD-tétialydid-1 fi-cdibatblyl-amine
ether) was added. The resulting precipitate was
col |l ected b tration to provide
-2,3,4,9-tetrahydro- 1 H carbazol -

-a h ride (352 ng, 51 % as a yellow solid.
1 X .12 (s, 1 H, 7.58 (s, 1 H,
7.26 1P, H (m 3H) 6.88-6.78 20 (m
2H), 6.72-6.64 (m 4.79 (m 1 H), 2.69-2.45

(m2|—|),196190(m2|—|) 183173(m2H) VB i z
(M1) 339, 341. WD 2004/110999 PCT/ US2004/ 017660 35
6%%'-/9—(4—-416“&7)(@5"'!%9*2& ppaslydhydrad1 4-carbzebl- hhmiheords prepared

from (9 [)ro?nzo% 3.4, 3 Egtraﬁydro 1H-carbazol-1-one (100 mg, 0.38 mmol) and p-
anisidine (94 mg, 0.76 mmol) in a similar manner as described in Example 13 to give
41 mg (29%) of a light brown solid. "H-NMR (DMSO-ds): 5 11.05 (s, 1H), 7.54 (s, 1H),
7.22 (d, 1H), 7.11 (d, 1H), 6.73-6.66 (m, 4H), 5.48 (d, 1H), 4.70-4.65 (m, 1H), 3.63 (s,
3H), 2.66-2.53 (m, 2H}), 1.98-1.89 (m, 2H), 1.79-1.71 (m, 2H); MS m/z (M-1) 369,
371. *
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w@e kioen 929 3, 4, 9-t et rahydr o- | H car bazol

Cl HH O 6-Chloro-Nphenyl-2,3,4,9-tetrahydro-1
H carbazol -1 -am ne was prepared from 6-

aniline in a simlar manner as 5 described in Exanple
13 to give 200 ng (74%vyieldy of a yellow solid.
"HNWVR (CDCI3): 58.04 (s, 1 H, 7.46 (d, 1 H,
7.27-7.20 (m 2H), 7.17 (dd, 1 H), 7.10 (dd, 1 H),
E&anmpPle(20 6-Brotho-N6(4Z2éhl h :2,3.4 Ritelrahydio-HH,cadbol-{-amirde
H, 2270 (m 2H), 2.25 (m 1 H, 2.03 (m 1 H),
;s MBSz 295 (M1). 10 Exanple 15:

gt hoxyphenyl ) -2, 3,4, 9-tetrahvdro-1
H- c hanine C \ HH\ \ O

p phenyl ) -2, 3,4,9-tetrahydro-1
H prepared from
6- chI oro-2, 3,4, 9-te\ ir~@] 1H car bazol - 1- one and
4- et hoxyaniline in a~Simlar 15 manner as descri bed

IB}O[ESW'&I%N&H&%’ g 4?92teﬁgh)(d?&(¥ﬂyda%é%)bl -¢f nﬁra)@%%%repared

fr§§1|6 -frop®-2.44,9-t8 rﬁpydrq—ﬁ-&cqra@zol 1-aAp, (1@0 oy, @3g4nr(1qqlw) and 4-
c@lbpoan?ng B75md . fmnnﬁ? in i }_[)?@ar(rﬂénn%r%'g des%ri%éd @E)éagﬁgle 13 to

2. 28
9(vn292ry (208@ afAn oﬁami(emolgl ‘vaABdDMSgﬂe)g@H 07 (s, 1H), 756 (s,

B &L 1) (e Pa ARG 49,090,0, 1d 20:4.32 (m. 1

2188c294 br,02H)11.984 1085 (n®|2H) H8®+1(1|4 (m, 2H); MS m/z (M-1) 373, 375.
6- Chl or o- N- (4-chl orophenyl ) -2, 3, 4, 9-tetrahydro-1
H car bazol - 1- am ne was pr epar ed from
E@amn!e@QGBrQnﬂ-l\GM wn Sdetts

8 8.01 (m 1H),‘7.46(d, 1 H,
, 7.11 (dd, 1 H), 6.65 (d, 2H), 4.76

\@ZZZ(m 1H, 201 (m 1H,
: 329 (M1).
F

6-Bromo-N-(4-fluorophenyl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine was prepared
from 6-bromo-2,3,4,9-tetrahydro-1H-carbazol-1-one (100 mg, 0.38 mmol) and 4-
ﬂuoro‘aniline (84 mg, 0.76 mmol) in a similar manner as described in Example 13 to
give 26 mg (19%) of an off-white solid. "H-NMR (DMSO-ds): & 11.07 (s, 1H), 7.55 (d,
1H), 7.23 (d, 1H), 7.12 (dd, 1H), 6.92 (t, 2H), 6.70-6.68 (m, 2H), 5.89 (d, 1H), 4.73-
4.71 (m, 1H), 2.68-2.53 (m, 2H), 1.99-1.73 (m, 4H); MS m/z (M-1) 357, 359.

-1-one apPcir/US2004/017660
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10 Exanmple 17:
6- Chl or o- N- (4-fl uorophenyl)-2, 3,4, 9-tetrahvdro-1

wok@anbmeol - 1-amine d HH PCT/US2004/017660

6- Chl or o- N- (4-fl uorophenyl ) -2, 3, 4, 9-tetrahydro-1H carb
azol - 1-am ne was prepared fgom

6-chl oro- 2, 3, 4, 9-t et rahydr o- 1H car bazol - 1- one and
4-fluoroaniline in a simlar manner as described in

Exapiel 22: Bromogi-perirhidinAdyIc213Aovieebithdrof HecarbadoP v amine
hS rIoiC o H 15 NWR (CDCI3): 5 8.03 (s, 1 H, 7.46 (m 1
M, . 705(m 2H), 6.95 (m 2H), 6.66 (m 2H),
3.70 (s, 1 H, 2 70 (m 2H), 2.21 (m 1
N), 1.93-1.71 (m 2H); M5 mz 313

: ‘o, 110999 PCT/ US2004/ 017660 37 Exanpl e

: phenyl) 2,3,4,9-tetrahydro-1

N1-amMN

6- Chl or o- I\H(4 ms'ﬂ&yﬁe 1)-2,3,4,9-tetrahydro-1
H car bazol -1 -am ne prepared from

6-chl or o- 2, 3 4, 9-t etrahydro- 1H car bazol - 1- one and
Afﬁﬂdl&IDmOﬂmbéom@rZ@ %Bmtraiwd@ Heeabazels -aeier(i43aag,ih16 mmol)

2R P ind (KR P mriEh &l S hisptt o ) was
sefled in 2miqrolvave Wl and heated. by $mith Syhthegzatanictbwave iy 150 °C
faiﬁ)%’?miémﬁ.lT(ﬂné]) iyl i Yo Wn gy fodlfg (f4 %Pﬁﬁlagiﬁ;ﬁq with
weterif2 x 1808L)( Whe)orgaiic ghesapias cbBcentrated and purified by flash column

&oﬁfa @ [hlfy(o% Qﬁaﬁ%é%@? %ply/c{_grégieﬁt cﬂ’ ’e%iyﬁ S&ét%)f‘%&gﬁéls) to provide

car
66:r@nowépwmudm@w%&mqtenamw@1 B-crigazol1 -aatie r Thelamine was

oGRSt o RIS PR AR gy sy

addeB 'ﬁmtbspamﬂiorpwaamrmedtraied(cﬂwtadgmntr()ac‘e&nmtel gndi water, frozen

o VRS0 SR N iy BAR Fo S hoco

1&ndite ﬁydr()shloﬂdd) (1 67ngsz26t’/<s as BHellow ZolRR * I(I{NMR (BMSOMBMS 10.94

({ A5 48-0.8 (5 2, Y0576 15) b 388 A1) 333 (011997 7248 1H,

6(72 (t, AH),, 5.37-3B2Ym{ 1H{,rR.62R{p9 (MS2IH), 2.00M .95 (1AH2H), 1.8711.75\¢h,
) 0 RCT/ 004/ 017660 38 Exanple 20:
Zés)%ﬂ%?r’%zﬂf"?h??’gﬁrg ophenyl)-2, 3,4, 9-tetrahydro-1

H- car bazol - 1- am ne

Example 23: 6-Chloro-N-pyrimidin-2-yl-2,3.4,9-tetrahydro-1H-carbazol-1-amine
N

O N N -~
H H \

N~

A solution of 6-chloro-2,3,4,9-tetrahydro-1H-carbazol-1-amine (50 mg, 0.23 mmol)

and 2-methylsulfonylpyrimidine (69 mg, 0.44 mmol) in N,N-dimethylformamide (0.50
mL) was heated at 150°C for 900 seconds in a Smith Synthesizer microwave. The
mixture was diluted with ethyl acetate and extracted with 5% aqueous lithium
chloride. The organic layer was isolated and concentrated onto silica. Purification by
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Br \ HH C
6- Brono- N- (4- chl orophenyl ) -2, 3, 4, 9-t et rahydr o- 1H car ba
wQ 04119 ne was prepared from PCT/US2004/017660
6- brono- 2, 3, 4, 9-t et rahydr o- 1H car bazol - 1- one (100 nmg,
0.38 mmol) and 4 5 chloroani)ine (97 ng, 0.76 mmol) in
a simlar manner as described in Exanple 13 to give
29 ng (20% of an off-white solid. "H NVR (DVMSO d6): 8

flés'h &YOrﬁétogﬂaph‘)' (0-30%Cetifys acetateHiexares) Jieldbd @-cHﬂbro—N—pyrlmldln-Z—

y'z12 3dope 2“{4?? %bazoy@& ne éff'%@ nfzéilbe&g £ §g/e4ow s0ljdn,

1.80-1.74 (m 2H); Ms mz (M1) 373, 375. 10

AE%?EW& %pmr?%wmﬂ'@f?y-w)%%?@:fztf@!ytdé‘%-ﬂ Hipehagol1-amine could
bé&lpespabsayin la-90s Qm'dﬁlw h&tin! al¥nikuture of 6 chloro-2 ,3,4,9-tetrahydro-1H-

Cﬁbeéﬁgoaazglpé nd grﬁ%ﬂﬁ?@@ﬁﬂ?’)@m&ga in t f awﬂ{ormamlde at 60°C

fdv-1B6meors: 2, 3, 4, 9- tetrahydro 1H carbazol 1-one (100 nyg,

NG B e R, A P TR g

1955 emﬁ 1990 5.9 (sﬂr’q kgfef, zwohtm)sglmcém QHI) M\@ Wﬁ%ge-md@

12:;)7 1 H 1 , 7.

('t'd%l") (SH)’ gk | 670668(m "2H), 5.89 (d, 1
: 473 4.71 (m 1H), 2.68-2.53 (m 2H), 1.99-1.73

(m 4 mz (M1) 357, 359 V\D 2004/ 110999

E [ hb: 6] -2,3.4.9-tetrahydro-1H-

cHbBEOOaAIngvr i m di n-2-v1- 2, 3, 4, 9-tet rahydr o-1

H-carbazol -1 -amine hydrochloride Br HHN N A

3

et rahydro-| H carbazol - 1-anm ne (43 ny,

0.1/ ™ 3 2-chlorogyrimdine (56 ng, 0.49 mol)
in et rmaide’ (1.0 n.) was sealed in a

n cr Ow ﬁ eat ad by a Smth Synthesi zer

m crowave at 15 for 5 mnutes. The m xture was

diluted with ethyl c ate (10 nL) and washed with
water (2 x 10 nmL). Theorgani c phase was concentrated
and purified by flash ¢columm chromat ography on silica

6&(’%@%@3\2—(@&%@tﬁ&yﬁ%mfafn—f-g/lmél,3,@‘,@%@%‘% Fb%ﬁ-%gﬁ)az&@] -amine
was prepared from 6-chloro-2,3,4,9-tetrahydro-1H-carbazol-1-amine and 4,6-
dimethoxy-2-methylsulfonylpyrimidine in a similar manner as described above to give
8 mg (10% yield) of a pale yellow solid. '"H-NMR (CDCls): & 8.79 (s, 1H), 7.45 (s, 1H),
7.18 (dd, 1H), 7.08 (dd, 1H), 5.50 (s, 1H), 5.24 (m, 1H), 5.18 (m, 1H), 3.88 (2s, 6H),
2.70 (m, 2H), 2.28 (m, 1H), 2.04-1.83 (m, 3H); MS m/z 359 (M+1).
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10 6-bronmo-N-pyrimdin-2-yl-2,3,4,9-tetrahydro-1
H-carbazol -1 -am ne. The amne was diluted with

waele@uhylovet her (3 nL) and hydrogen chl ori de (1POI/N51004/017660

di et hyl ether) was added. The suspensi on was
concentrated, diluted with ggetonitrile and water,
frozen and |yophilized to provide

6- bromo- N- pyri m di n-2-yl -2, 3,4, 9-tetrahydro- 1H car bazo
ExamibleaBt 64CHIENCAametHyigrifhidn-ow])-LH0-taBai®ydyeH H@&rbazol-1-
solid. 1H NVR (DVSO-d6): 8 10.94 15 (s, 1 H
aginNg,_8.39 (m 2H) 8.03-7.96 (m 1 H), 7.55 (s, 1 H),

7.23 (d, 1 7.12 (d, 1 H), 6.72 (t, 1 H),
(§.37- . H), 2.63-2.59 (m 2H), 2.09-1.95 (m
‘ m 2H; MS mz (M1) 341, 343.

6- Chikg -pvr|rN
H car bazol H1- anile \cI
6-chloro-2, 3,4,9-teN

1-2,3,4,9-tetrahydro-1

20 A solution of

dro- 1 H carbazol - 1- am ne (50
nmg, 0.23 mmol) and 2-net hyl sul fonyl pyri m di ne (69 ny,

6eChiaronyiri-inethylpyrintidin-2e )3, 8.4 S-tetraihyico-(1 /- ds@bazel-} -amise was

pR&RIRtdHh 6]c'fﬁﬂ)e?o-fz%{ck?8%@&2@%%&&%0@?% %ﬁﬁ%hr%é{ 5.

m' Cr owave ate acetate
mathylssifomdpitristiding irha Sivoilaro@oner dsi ddscribadaboyh rt@gwel é.mgr WC

ABREA S B O SR ISR 2 &3 . 1w,

7TACKAUB20 0407 (dad,060), 6.50 (d |1EH§hS 86 (rontit)o §raphy 16Q-2304m, 2H),

25 268, M IEa o8 KR AT SO MPYE T Dot

yield) as a yellow solid. Alternatlvely,
. ro-,1

%[(%-j #—gﬁrgazol-

@mnheatl ng a m xut ure of
6-chl oro-2, 3,4, 9-tetrahydro-1H carbazol -1-am ne and
2-chl or osul f pyrimdine in N, N-dinethyl formam de at

1H-NVR (CDCI3): 6 8.88 (s, 1H),
, 7.19 (d, 1 H, 7.09 (dd,
(s, 1 H, 522 (m 1 H),
H, 2.06-1.90 10 (m 3H); M

| oro-N-(4, 6- di met hoXypyr i m di n-2-yl)-2,3,4,9-tetrahydr

o-1 H carbazol -1-am na C
6-Chloro-N-(4,6-dimethylpyrimidin-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine was
prepared from 6-chloro-2,3,4,9-tetrahydro-1H-carbazol-1-amine and 2-chloro-4,6-
dimethylpyrimidine in a similar manner as described above to give 6 mg (8% yield) of
a pale yellow oil. "H-NMR (CDCls): § 9.23 (s, 1H), 7.45 (s, 1H), 7.56 (d, 1H), 7.07 (d,
1H), 6.42 (s, 1H), 5.25 (m, 1H), 5.20 (m, 1H), 2.70 (m, 2H), 2.35 (s, 6H), 2.29 (m,
1H), 2.03-1.83 (m, 3H); MS m/z 327 (M+1).



O, HH NO, 15

6- Chl oro- N- (4, 6 di met hoxypyrimdin-2-yl)-2,3,4,9-tetra
whyanoi@®@IH car bazol - 1-am ne was prepared fronPCT/US2004/017660

6-chl oro- 2, 3, 4, 9-tetrahydro- 1H car bazol - 1- am ne and

4, 6- dinet hoxy-2- met hyl sul fQpyl pyrimdine in a simlar

manner as descri bed above to give 8 ng (10%yield) of

a pale yellow solid. 1HHNWR (CDCI3): 8 8.79 (s, 1 H),
Ekarhble(27; 61Brbino-N-pyridin 314, shtetrahy -1 r-darbdzdt)1-arhing 0

1. H, 524 (m 1H, 518 (m 1 H), 3.88 (25, 6H),
—%é@%—%@f{m 2H), 2.28 (m 1 H), 2.04-1.83 (m 3H): M

c HH N
yr\mi di n-2-yl)-2, 3,4, 9-tetrahydro
-1 H-carbaHoI- ne s 5 prepared from
6-chl oro-2, 3, 4, 9 tet dr o- 1H car bazol - 1- am ne and

4- met hyl - 2 methylsulfonyl pyrimdine in a simlar

SriRramerN-Ryridiegor- 24 9dpiahy dico’ ice@agolrigamingshygiaghigyide vas

5 p?ed%%d @g}h%oérbﬁ*\og?ﬁ'ﬂ%?ar(ﬁmﬁ) dt% ?r-,f_’i)%né§1 %n%bdpdSﬁﬁ%l)

apgl 2- q;mggpxrlglnejﬁ mgs 1 ggnrpqﬁ) ima sﬂmlasn@gngrrﬁs despfjbedabpge to

9%1;%01;? gmg% 5& ﬂ/?r%_s'?thi ﬁycﬁggﬂ%ﬁldg]sf@ H-RMEZOMSB-dsJ5 11.20

(&-1EH] DEDL{N1ED, B%J-ﬂ&ét(hyﬂbyr'f Ga (tSi ihHIZ 730 (d2113), 7,29-(HetH)a.09-

7deéﬂf %ﬂgcﬁéf§%§l({f ]IH? yr| dl n) ?ﬁ%le% (rg) 1H)92t1<(est2rOgn(m

10 1ylrb93:1182dax, BHE IS /2 %101@4%’13@

Example 28: 6-Bromo-N-(5-propylpyrimidin-2-yD-2.3.4,9-tetrahydro-1H-carbazol-1-

amine
e
N
N N —
H
H \(h\l}\ﬁ

15 6-Bromo-N-(5-propylpyrimidin-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
was prepared from 6-bromo-2,3,4,9-tetrahydro-1H-carbazol-1-amine (75 mg, 0.28
mmol) and 5-propyl-2-chloropyrimidine (0.5 mL) in a similar manner as described
above to give 5 mg (5%) of a yellow solid. "H-NMR (DMSO-ds): 5 10.86 (s, 1H), 8.17
(s, 2H), 7.53 (s, 1H), 7.30 (d, 1H), 7.22 (d, 1H), 7.10 (d, 1H), 5.30-5.23 (m, 1H), 2.63-
20  2.56 (m, 2H), 2.36 (t, 2H), 2.06-1.96 (m, 2H), 1.84-1.73 (m, 2H), 1.56-1.47 (m, 2H),
0.88 (t, 3H); MS m/z (M-1) 383, 385.
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15

15 prepared from
6-chl oro-2, 3, 4, 9-t et rahydr o- 1H car bazol - 1-am ne and

wQ2mhlioee 4, 6 di net hyl pyrimdine in a simlar PEROS0048617660

descri bed above to give 6 ng (8% yield) of a pale
yellow oil. 1H-NWR (CDCI3): 48 9.23 (s, 1 H, 7.45 (s,
1H, 7.16 (d, 1 H, 7.07 (d, 1 H, 6.42 (s, 1 H),
5,25 (m 1 H), 5.20(m 1 H, 2.70 (m 2H), 2.35 (s,
E&dihple 292 6-Mdthyl-Npyfimidia-Ba-213 8 3-tetrahyairh-1 HdarE 8- B-armhine
(M+l). 20 WO 2004/ 110999 PCT/ US2004/ 017660 42 Exanpl e
: / Qyridin-2-yl-2,3,4,9-tetrahydro-1
A ne hydrochloride Br oN HH
di n-2-yl-2,3,4,9-tetrahydro-1H car bazol -
drochjoride was 5 prepared from
§3 4, 9gt et \phydr o- 1H-car bazol - 1-one (150 ny,
and ‘27;/' opyridine (107 nmg, 1.1 nmol) in
a simlar manner Nas de¢scri bed above to give 10 ng of
a white povvder as hydr ochloride salt. 1H NWR
(DVMBO-d6): 6 11.20 (s, 7.99 (d, 1 H, 7.92-7.86
G(Me?thy[ Mpynmld@g; ¥is2.3.4, q_t}etral'ry @~1(-Icparl1aqq) 1-apirpe Wag, praparyd
ferQ‘ﬁmeﬁwaQ 3%4@-te¥raﬁ§/dr051 I_I-?éar@aﬁﬁ’ 1(amuné ahQi 2 éhl§|% irdin'T a

smlgsmfneg E(Srﬁessmlged QVBV%QQI(/WI')Q (3%) ofm"owal '-NAR
5 gy
(DRSSO B T2 4 A0, L2011 701 11 4
1H) }5-47(]d 1m5524 (a, 1h) 2.74 (m 2H), 2.44 (s, 3H), 2.36 (t, 1H), 2.00 (m, 3H);
a( _,(1-propylpyr|md|n 2-yl)-2,3,4,9-tetrahydro-
carb zo -1 -anmine was prepared from
6 br ono- 2, 3,4,9 t et rahydro-| H carbazol - 1-anmi ne (75 ny,
TRl ) I 1 i ) 40
E?%r%glesﬁd)'. 3l%ertﬁ&gmn ggﬁ@@}ﬂoz él’ f,B‘4QS5§ ng(ﬁpodlkpgarggzo? % ine
(5% of avy ow solid. 1H NVR (DVBO-d6): 6 10.86 (s,

1d , 7.53 (s, 1 H, 7.30 (d, 1 H),
1.2 10 (d, 1 H), 5.30-5.23 (m 1 H), 2.63
20 2 \2.36 (t, 2.06-1.96 (m 2H)

1. 84K 2H)H7/E?\f§ 147 (m 2H) ,

O

6-Methoxy-N-(5-propylpyrimidin-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine was
prepared from 6-methoxy-2,3,4,9-tetrahydro-1H-carbazol-1-amine and 2-
chloropyrimidine in a similar manner as described above to give 4 mg (4%) of a
yellow solid. '"H-NMR (CDCls): § 8.72 (s, 1H), 8.40 (d, 2H), 7.25 (d, 1H), 7.00 (s, 1H),
6.84 (d, 1H), 6.64 (t, 1H), 5.47 (d, 1H), 5.24 (q, 1H), 3.85 (s, 3H), 2.74 (m, 2H), 2.36
(t, 1H), 2.00 (m, 3H); MS m/z 295 (M+1).
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0.88 (t, 3H; MSmz (M1) 383, 385. WD 2004/110999
PCT/ US2004/ 017660 43 Exanpl e 29:

W@ 200t 0gb9 N- pvri m di n-2-v1-2, 3, 4, 9-t et r ahvdr o- BCT/US2004/017660
H carbazol -1 -anine H HN 6-Methyl-N-pyri md i
n-2-yl-2,3,4,9-tetrahyd ro-44 Hcarbazol- 1 -amine
was prepared from
6- met hyl - 2, 3, 4, 9-tetrahydro- 1H car bazol - 1- am ne and

ERarable @10 (@ 8aDigheitoxly pyrinidin-2SyI 6 inadthyep814.0-tearfl@as 1 Hoed

aovqto.iveS %40/() of a yellow solid. '"H NWR
4&@#@@@@5&_@“ amige of H, 8.40 (d, 1 H), 7.32 (d, 2H),
7.01 (d, 1 H, 6.64 (t, 1 H), 5.47 (d,
hy, 2.74 (m 2H), 2.44 (s, 3H), 2.36
(m 3H); M mz 279 (Mtl). 10 Exanple
R pvrimdin-2-vl1-2,3,4,9-tetrahvdro-1
S oN- 1-anNne H N
6- I\/lethoxy N-(5-p yr
0-1 H carbazol -1
6- net hoxy- 2, 3, 4,

/mdln 2-yl)-2,3,4,9-tetrahydr
1 ani vvas prepared from
tetyahydro-1 Hcarbazol-1 -am ne and
2- chioropyrimdingin a sinmlar manner as described
above to give 4 ng (4% of a 15 yellow solid. 1H NMR
(CDCl 3) : 6872(3 1 H, 840 (d, 2H), 7.25 (d, 1 H),
N7(4@D{rﬁethdxyb9nmud @\-ﬁﬂ)-ednetﬂ;ylkﬁ 3 4@—tﬁﬂ'al69dro 1H1‘c9arba'iol47 afrfihe

h(c{r'c;grﬂoqq;e was %@p?rﬁ,‘d f@PB 6- nyg@%ﬁ,’zg Agéget(qay%o 1I¢ggarbazol 1-ar?1|ne
a%%&ﬂé@%@dﬁ%ﬁﬁé@%@@%%?@ﬁ%um% n@fﬁ&pésédé’sknbé\dt i('\AEx@n{BIe

2bi1o g B 7 (STt adi A1 O ECRER 5RO 4LS TH). 740 G, 1H),

7N3 cff" QHP‘G’@Z{%O)FMP)SMG”(W‘IN) %30'(2; ﬁ-i)"Efo@X!rs e?-|)32 65%@10" 233
(q@,agibg%(mf% 2% (.2 MS ® /2338 (M (M+1). rorid
6-met hyl -2, 3, 4, 9-tetrahydro- 1H car bazol - 1- am ne and

2- chI oro-4, 6 d| msthoxyp ri md| ne |n a SI m | ar manner
Exa 3 d g ; 2 rictiafye sarbazol-

1fa$ﬁ|h§H MiidelH NVR (CDOI3): 810.4 (s, 1 1), 7. 40
e
@ \

IR

6-Bromo-N-(4,6-dimethylpyrimidin-2-yl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine
hydrochloride was prepared from 6-bromo-2,3,4,9-tetrahydro-1H-carbazol-1-amine
(50 mg, 0.19 mmol) and 4,6-dimethyl-2-chloropyrimidine (134 mg, 0.94 mmol) in a
similar manner as described in Example 22 to give 12 mg (16%) of a yellow solid. "H-
NMR (DMSO-ds): 510.98 (s, 1H), 8.40 (br s, 2H), 7.59 (s, 1H), 7.26 (d, 1H), 7.16 (d,
1H), 6.77 (s, 1H), 5.52-5.48 (m, 1H), 2.68-2.61 (m, 2H), 2.41 (2s, 6H), 2.15-2.06 (m,
1H), 2.04-1.96 (m, 1H), 1.91-1.76 (m, 2H); MS m/z (M+1) 371, 373; (M-1) 369, 371.

Example 33: 6-Bromo-N-[5-(trifluoromethylpyrimidin-2-yi]-2,3,4.9-tetrahydro-1H-

carbazol-1-amine
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7.13 (m 2H), 6.82 (s, 1 H), 5.46 (d, 1 H, 5.30 (s, 1
H, 4.08 (s, 6H), 2.65 (m 2H), 2.33 (s, 3H), 2.06

W@ 20042499 1. 80 (m 2H); M5 niz 339 (M+l). 10 ERERPE®04/017660

32: 6-Bronop- N (4, 6-di nmet hyl
pyrimdin-2-vl)-2,3,4,9-tetgahvdro-1 H-carbazol -

1-am ne hydrochloride Br \ HH- N 6-Brono-N-(4,6-d i
methyl pyri md i n-2-yl)-2,3,4,9-tetrahyd ro- 1

H car bazol - AT

t et r ahydr o- 1H car bazol - 1-am ne (50

nd 4, 6 d| met hyl - 2- chl or opyri m di ne

: ol ) sim lar manner as descri bed

in BxaapleN22 tdN e‘1~ ngq:16°/§ of a yellow solid.

1H NI\/R(IINSOd %1 1 H, 8.40 (br s, 2H),
7.59 (s, 1 H), 7.26N ~F7.16 (d, 1 H), 6.77 (s,

1 H), 5.52-5.48 (m 1H), 2F68-2.61(m 2H), 2.41 (2s,
6H), 2.15-2.06 (m 20 1 H), 2.04-1.96 (m 1 H),
6BromoIV-1(tiifiuorangthy rimidin-24yit-2) 3,8, 24tetra@ro- | Micabagelot-amine

W3S repahd it @ ttdnp;2.3.4.gctetralydror 14 carbazal- amine (35 11g, 028
mreal) ands @ratoro48-(triflapiomethyl ) pysimidiee Y5 20.0 &y asuﬁﬁielgmanner as

dESEbe AR 221 pife 5 ol () 4" sbiellow ol SHNWR 401 0-¢)
taket mABY BE S 10.94-08:8B4moll H)), 8-6948.62 (M), 5Ki®|eﬁa_ﬁtédnf’rl-d)n7 55 (s,
1@) ?'mﬁf 397 hEhAAY Qo A9 BIRY 57 RMH)E2.692.88m,

28), 081 .86 Fm( Eh‘l) filaTet.oérgh JBH)) MSymiz{(MHi1nd09,6413. M -) in a
simlar manner as 5 described in Exanple 22 to give 5
ng (4% of a yellow solid. 1H NVR (DVBO d6) taken at

E&amfale 3: 6@BrOho D iffuorondethfil\py Bdi6-2-w]-3 3, 4(Ixtetrahydro-1H-

-8, m 1 H, 7.55 (s, 1H, 7.21 (d, 1 H),
= m 1H, 7.02 (d, 1 H, 540-5.27 (m 1 H),
H, 2.08-1.96 (m 2H), 1.87-1.76 (m

) 409, 411
NN\
H\ F
/ Yt~
F

6-Bromo-N-[5-(trifluoromethyl)pyridin-2-yl]-2,3,4,9-tetrahydro-1H-carbazol-1-amine
was prepared from 6-bromo-2,3,4,9-tetrahydro-1H-carbazol-1-amine (75 mg, 0.28
mmol) and 5-(trifluoromethyl)-2-bromopyridine (192 mg, 0.85 mmol) in a similar
manner as described in Example 22 to give 6.5 mg (6%) of a off-white solid. "H-NMR
(DMSO-di): 8 10.95 (s, 1H), 8.36 (s, 1H), 7.79 (d, 1H), 7.64 (dd, 1H), 7.57 (s, 1H),
7.23 (d, 1H), 7.13 (dd, 1H), 6.62 (d, 1H), 5.40-5.36 (m, 1H), 2.70-2.55 (m, 2H), 2.06-
1.78 (m, 4H); MS m/z (M-1) 408, 410.



10 Exanpl e 34:
6-Bronmo-N-f5-(trifluoronethyl)pyridin-2-yl1-2,3,4,9-te
wo e@hgtdvee 1 H carbazol -1-amine Br HH F F F PCT/US2004/017660
6-Brono-N-[5-(trifluoronethyl)pyridin-2-yl]-2,3,4,9-te
trahydro-1 H-carbazol -1 -amge was prepared from
6- brono- 2, 3, 4, 9-tetrahydr o- 1H car bazol - 1-am ne (75 ng,
0.28 15 mmol) and 5-(trifluoronethyl)-2-bronopyridine
Exa8dlen®h: 60(6BBramme2,B.4, S+ etrabi/driol 1d-carband -vilaniegsicotheditrile
in Exanple 22 to give 6.5 ng (6% of a off-white
DMSO-d6): 8 10.95 (s, 1 H), 8.36 (s, 1
, 7.64 (dd, 1 H, 7.57 (s, 1 H),
.13 (dd, 1 H, 6.62 (d, 1 H),
\%Q-2.55 (m 2H), 2.06- 1.78 (m

VE 0. 20 WD 2004/ 110999
PCT/ US2004/ 017660 N35: 6- f
(6-Bronp-2, 3,4,9-tetra vdro- 1
e ol ol L oaniLLi e . i

6(';[‘(6%3 BE&?]%? gr?o4192 Yés’gl)aﬁ?%rasl é—tf‘ &r:é;fﬁéicfir'i g [’S}i)tamlﬁcﬁnlcﬁfnoﬁﬁnly\nﬂs prdbared

fiqmy mmﬁ,%gtr@hm@]w-@a%am'ramineé75/\mg, @28 pameliiand 6-
S pIoBSRGALES (418 b, BSRAENIED SiEr FRNRATE deseftibdf o
Exgmpie Zhtorgivsl §.5img @%iafallight brawn eplich SHANNMR (PDME@-ds): 5 10.95

. ! o o
(EBESo 7 49209, T 78 CRTph o e 6 co
17),7862 @, 1H),18.40-5.384m( did), 2170-8.55 Tm52H), @,0741.F9 (m,74l-(2)3N(S<ilm/z

7 dd, 1 H), 6.62 (d, 1 H), 5.40-5.35 (m
(&5@3357%&2.535 (m 2E)|), 2.07-(1.78 (anD 4H); MB niz
10 (M1) 365, 367. 10 Exanple 36: ‘

qga@lg‘%@g{—'é %tj_ BLztiazn -yl _éi_é - ,3.%’.é)’—te[i'raﬁ\'/&rghrl-ﬁgé/rgé?cﬂ-]l-

amine

Br
§ )
o O

15
N-(1,3-Benzothiazol-2-yl)-6-bromo-2,3,4,9-tetrahydro-1H-carbazol-1-amine
was prepared from 6-bromo-2,3,4,9-tetrahydro-1H-carbazol-1-amine (75 mg, 0.28
mmol) and 2-chlorobenzothiazole (143 mg, 0.84 mmol) in a similar manner as
described in Example 22 to give 11 mg (10%) of a yellow solid. "H-NMR (CDCI3): §
20 9.31 (s, 1H), 7.70-7.62 (m, 3H), 7.39 (t, 1H), 7.29-7.17 (m, 4H), 5.38-5.32 (m, 1H),
2.77-2.75 (m, 2H), 2.45-2.38 (m, 1H), 2.10-1.99 (m, 3H); MS m/z (M-1) 396, 398.



HN 15
N- (1, 3-Benzot hi azol -2-yl ) -6-brono- 2, 3,4, 9-tetrahydro-1
woR@anbrgol - 1- am ne was prepared from PCT/US2004/017660
6- brono- 2, 3, 4, 9-t et rahydr o- | H car bazol - 1-am ne (75 nyg,
0.28 mol) and 2-chl orobengpt hi azole (143 ny, 0.84
mol) in a simlar manner as described in Exanple 22
to give 11 ng (10% of a yellow solid. 1H NWR (CDCl 3):
RardPle 373A-Kyeimidinid)-yl-23 4.0-tdtr&iwdfor H-3bbbazdl- Bm(de, 1 H) .
7 29-7. 17 m 4H), 5.38-5.32 (m 1 H), 2.77-2.75 (m
8 (m 1H, 2.10-12.99 (m 3H); M5S nlz
8. WD 2004/ 110999 PCT/ US2004/ 017660 47

iAi n-% v1 N3, 4, 9-tetrahydro- 1H carbazol - 1-ani n

N-Pyrlmd|n2 2,’3’49tetrahydro|H—carbazoI l-amn
e was prepar ed f

e S
breims-, 3i4r0-tetrahydrblH-sarhazal-18mmine 650 a8 hmenainasid- 22

s Bl 4 [ oo BHEPh o 4Ny Gy

2P4fq give 36 n(gi(8%) offp, yellov Solidd | H-NMB (DMSO1d:5.3010.63s, 1HH)8,32 (d,

8 3
2 Fifga ) Faoigr ey 238 by 7hy Qe o f0e S3AE o 1h
660 (t, 12i))5.320.28XammhHE 238-2.57 (m, 2H), 2.04-1.97 (m, 2H), 1.87-1.75 (m,
28 Brono- N-pyri m di n-2-v1-5,6, 7, 8,9, 10- hexahydr ocycl ohe
Bta[ bl i ndol -6- amine Br G N H H N DX
10 2- Br ono- N-pyr| m d| n-2-yl-5,6,7,8, 9 10- hexahydrocycl ohe

g(150 rrg,’ 0. 54 mml) and 2- chI oropyri m di ne (123

in asimlar manner as described in
e 18 ng (9% of a yellow solid.
6

ng, 1. 07 mol
Exanpl e 22
g+ NMR ( DV

2-Bromo-N-pyrimidin-2-y1-5,6,7,8,9,10-hexahydrocyclohepta[b]indol-6-amine was
15  prepared from 2-bromo-5,6,7,8,9,10-hexahydrocyclohepta[b]indol-6-amine (150 mg,
0.54 mmol) and 2-chloropyrimidine (123 mg, 1.07 mmol) in a similar manner as
described in Example 22 to give 18 mg (9%) of a yellow solid. "H-NMR (DMSO-ds): &
10.80 (s, 1H), 8.31 (d, 2H), 7.57 (s, 1H), 7.49 (d, 1H), 7.20 (d, 1H), 7.07-7.04 (m, 1H),
6.60 (t, 1H), 5.36-533 (m, 1H), 2.94-2.89 (m, 1H), 2.70-2.63 (m, 1H), 2.05-1.94 (m,
20  2H), 1.89-1.59 (m, 4H); MS m/z (M+1) 357, 359; (M-1) 355, 357.
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10.80 (s, 1 H), 8.31 (d, 2H), 7.57 (s, 1 H, 7.49 (d,

1H, 7.20 (d, 1 H, 7.07-7.04 (m 1 H, 6.60 (t, 1
wo0045188 533 (m 1 H), 2.94-2.89 (m 1 H), 2.FOFBSBB4/017660

(m 1 H, 2.05-1.94 (m 20 2H), 1.89-1.59 (m 4H); M

mz (Mrl) 357, 359; (M1) 33p, 357. WD 2004/110999

PCT/ US2004/ 017660 48 Exanpl e 39:

6- Met hyl - N-pyri di n-2-yl -2,3,4,9-tetrahvdro-1

Ekbragle 397 8IMethyN-pidil2-41-2,6 [l BidtdRydra! iH-Skrbatdl-H-amine

6- l_\_fx%]at hﬁ! -N-pyridin-2-yl-2,3,4,9-tetrahydro- 1H car bazol
hydro ltdr ochl ori de salt 5 was prepared from

6- met hyl - 2, , 9-tetrahydro-1 H carbazol - 1-one (0.10 g,

-am nopyridine (0.51 g, 0.55 mmol) in
¢r as descri bed above to give a brown
o\ 1.0%9. ' HNWR (CDCI3): b 8.72 (s, 1

H ~N&Z3~\d, 1 F (t, 1 H, 7.32 (s, 1 H, 7.20
(d, 1 I—|),H7.00|flmij\,@6.69 (t, 1 H, 6.49 (d, 1 H),
5.25 (d, 1 H, 4. . 1 H 2.80-2.75 (m 2H),

2.40-2.28 (m 1 H, 2.09-1.91 (m 3H); Ms mz 10 183
6MatoyN-pyridimBiye2 80t 94adtahydiro-1H-carbazol-1-amine hydrochloride salt

o R B By S 0.109,05

and Zramingpyriding (.59 gt @66 aypel) iv-alsimiar anngr s gleseritied apbea to

offe 7ol SRR R0 TP NV R ClRp frr2 G PHERATE

7384t dHg, 7.3D(sD4HY,7.20 @2 1HpwL00, (ddpigy 6.69 (i, 1H), 6.49 (d, 1H), 5.25 (d,

e - B i | fRI [0 . .
15 @107 e BOZR et AL aB i P0G oty oniti 48 vz
1828d€4).s were added to a round bottomflask with stir
bar along with a 3:1 m xture of dinethyl
sul foxi de: met hanol (5.0 nL) and heated to 85 C under
Eaamplsplife Methyb t -@siline-8, 34,9 detrdhwdrortitcaibdecle®rcatb@@late
houré. The sol ution was cool ed to roomtenperature,

wat ef] (5.0 nl) thyI acetate (25 nlL) added, the

¢ the organic | ayer washed with

. organi c layer was dried over
ered and _evaporated to vyield an oil that
was puri ) chr drhat ogr aphy (5-50% et hyl

acet at e/ hexane gradient) to yield a white solid

Methy?3-29ilin8:2%4 4, ol Y df P Fcbazie B-Srbbdiatd wh prébaft from 6-
bgosr’ﬁo-z,3,4,9—tetrahydro-1H-carbazol-1-one (0.05 g, 0.19 mmol), palladium acetate
(0.04 g, 0.02 mmol), dppf (1,1'-Bis(diphenylphosphino)ferrocene) (0.01 g, 0.02 mmol)
and triethylamine (0.025 mL, 0.19 mmol). The reagents were added to a round

bottom flask with stir bar along with a 3:1 mixture of dimethyl sulfoxide:methanol (5.0
mL) and heated to 85 °C under atmospheric pressure of carbon monoxide for 4
hours. The solution was cooled to room temperature, water (5.0 mL) and ethyl
acetate (25 mL) added, the layers separated and the organic layer washed with
water (5.0 mL). The organic layer was dried over Na,SOy, filtered and evaporated to
yield an oil that was purified by chromatography (5-50% ethyl acetate/hexanes
gradient) to yield a white solid (0.03 g, 65%). "H-NMR (CDCl5): & 9.35 (s, 1H), 8.46 (s,
1H), 8.05 (d, 1H), 7.45 (d, 1H), 3.95 (t, 3H), 3.06 (1, 2H), 2.69 (t, 2H) 2.30 (t, 2H); MS
m/z 244 (M+1).
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251 H, 805 (d, 1 H, 7.45 (d, 1 H, 3.95 (t, 3H),

3.06 (t, 2H), 2.69 (t, 2H 2.30 (t, 2H); M5 mz 244
W@ ko) 10990 2004/ 110999 PCT/ US2004/ 017660 49 BEx@NpEm04/017660

41: Methyl 1-anilino-2,3,4,9-tetrahvdro-1

H-carbazol e- 6-carboxylate £ Ol \ ~ HH Mthyl 1

-anilino-2,3,4,9-tetrahydro-1

H car bazol e- 6- car boxyl ate was prepared from 6-
E@hbig 41 2M8th41 Pahifiid-213y49-tetrahitoarHpedrbbzdle-Braridyiai g,

0.11_ nmol) and aniline (0.13 5, 0.13 Mmol) in a

si m Har gescri bed above. Further

ur 4] erse phase HPLC (Waters C18
SyOmet 90% acetonitrile/water over 8.5
m n. |l ow solid (0.005 g, 13%.
1H NVR (SE 1 H, 825 (s, 1 H, 7.86
(d 1 H), ) (d, 1 H), 6.79 (t, 1 H

75 (d 2H) 3.93 (s, 3H) 2.78 (t,

Mfgpy{ gnanmnqq)z £ AR et f(%@%é’;o%é%%g%@%és Biepared from 6-
mfettyi-8 3V b ettahydrd- tH-8arb8idl-aboré (0:08 g, 0.11 mmoI) and aniline (O 13

H-carbazo-l I am nol ni cotin n|tr|Ie drochl or i
mlq P13NMR|) jg {Fintlgr manner as desc tbed above Fu er puri ication by y

réveldefonidBE IMPL C2\Watérs T teedynarhy @olarhhcwwwcetbnwué/amamver

]nicotinonitrile hydrochl ori repared fraom
86-miat [$p| iz min. Ms@/ﬁtaexq"aw;seh%(olo% @»a1r3t-’/<s)z61 N@' RelGiles)( 9828 (s
19) sébéomw@e(anmﬁ'/@'?'(wmlﬁ% (dﬂqplr)té‘ré@ 119, 617’5§(0ng)

[y "'na simlar escrlbdabove
4@3\15“5) Bi%gre: ?dﬁ)o%B @o?H)dZ(Zé m(r@ 1H), 97-2. 004, {.82-1.80

s, 1 8. 33 1 H, 7.56 (d, 1
(&%%m@ﬁm 7. 18H)(d 1 H),(SG. 99H)(d, 1 H),( 6. 42
(d 201H) 531(d 1 H), 5.15 (d, 1 H 2.77-2.70

EkStnpil: 6%5-62%1%%225,3,@@{ -teiragi%droﬂ I-pc%‘rﬂaz%?ﬂ%;)%mirﬁg%iéotiw&itrile

Z
hydrochloride salt
O N H N\
H
\Q\QN

6-[(6-Methyl-2,3,4,9-tetrahydro-1H-carbazol-1-yl)amino]nicotinonitrile hydrochloride

salt was prepared from 6-methyl-2,3,4,9-tetrahydro-1H-carbazol-1-amine (0.10 g,
0.50 mmol) and 6-chloronicotinonitrile (0.138 g, 0.1 mmol) in a similar manner as
described above to give a light brown solid (0.005 g, 3.0%). 'H-NMR (CDCls): § 8.49
(s, 1H), 8.33 (s, 1H), 7.56 (d, 1H), 7.28 (s, 1H), 7.18 (d, 1H), 6.99 (d, 1H), 6.42 (d,
1H), 5.31 (d, 1H), 5.15 (d, 1H) 2.77-2.70 (m, 2H), 2.28-2.25 (m, 1H), 2.00-1.92 (m,
3H); MS m/z 301 (M-1).



Exanpl e 43:
N- Phenyl - 6- (trifluoronethyl)-2,3,4,9-tetrahydro-I| Hcar
whamwehi@®@9an ne hydrochloride F F F N N\ H BCT/US2004/017660
N- Phenyl -6-(trifluoromethyl)-2,3,4,9-tetrahydro-1
H-carbazol - 1-am ne hydrochl gsi de was prepared from
6-(trifluoronethyl)-2,3,4,9-tetrahydro-1H carbazol -1-0
ne (150 ng, 0.59 nmol) and aniline (110 ng, 1.2 nmol)
Ekéimple U3NLRHeneG tRfluckomeibei-2| 3 0-tettahiydro-1/8-cgibagoliBarmine
J of,a white solid; 1 HNWR (DVSO-d6): 8 11.36 (s,
—\i—i{g—&h rghlonides 7 s 1 1), 7.46-7.30 (m 4H), 7.14-7.10 (m
2H), 6.81-6.58 (m 2H), 4.83-4.80 (m 1 H, 10
2.725-2.58 (m 2H) 2.08-1.80 (m 4H); Ms nmz (M1)

B2P. Exanpl e N- Phenyl -2, 3, 4, 9-tetrahydro-1
5 US] 15
A% phy etr o-1 Hcarbazol -1 -am ne was
s et rahydro-1 H-carbazol -1 -one

3 : and aniline (1.0 g, 11 nnDI) in a
simlar nan er as descri bed above to give 24 ng (11%

5 A&@y?@-(ﬁ.ﬁu@&%b@\yg gdﬁ,h\'witr{rﬂ@l%g)azba§o|%ﬁﬂ§( rci'chl@nge

wep prepaget frgr 6-(triflprontma)-2,d,4, Ridjrahgire4 H-earbazoH)l -ong (gqo mg,

o(zs‘ééﬂr%gﬁé?d %m?r?el(ll 16511%'? Z_Lr]n{rf(%)én% s?r?i'zlﬂ%bn@e?w%%n? ae{(?\r)%%gbove

td dide 15OPF0)/0f 2 0966 sPIRE/ HSNORADBISTEEL): § $1.36x: ripl) 7. 45(s,

1P, AP 5D 20 T RAERY 21y, §aetsd o BRI L80 m, 1H),

10 26r6Br.68rtm \eH)32.08+Th8(np ) yMB-r/z3(Mk1 P32%t r ahydr o- 1
H car bazol -1 -ami ne was prepared from
6- brono- 2, 3, 4, 9-t et rahydr o- | H car bazol - 1-one (100 ng,
ERad8lerdio NP - @tetmhydroel H-&atbampl-1@anTi6e nmol ) in a
simlar manner as described above to give 37 ng (26%
of a white solid; 'HNWR (DVMBO-d6): 6 11.04 (s, 1 H,
, 7.23 (d, 1 H), 7.12 (dd, 1 H, 6.97 (t,

27/©H), 6.13 (dd, 1 H), 5.96 (d, 1
N .

15  N-phenyl-2,3,4,9-tetrahydro-1H-carbazol-1-amine was prepared from 2,3,4,9-

tetrahydro-1H-carbazol-1-one (150 mg, 0.81 mmol) and aniline (1.0 g, 11 mmol) in a

similar manner as described above to give 24 mg (11%) of a white solid; "H-NMR

(DMSO-ds): § 10.83 (s, 1H), 7.40 (d, 1H), 7.28 (d, 1H), 7.09 (t, 2H), 7.03 (t, 1H), 6.94

(t, 1H), 6.72 (d, 2H), 6.54 (1, 1H), 5.91 (d, 1H), 4.79-4.75 (m, 1H), 2.73-2.67 (m, 1H),
20 2.64-2.57 (m, 1H), 2.01-1.73 (m, 4H); MS m/z (M-93) 170.
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15

4.72 (m 1 H), 3.65 (s, 3H), 2.68-2.52 (m 2H),

2.00-1.87 (m 2H), 1.82-1.74 (m 2H); Ms mMz (M1)
wa@ed4/18999 10 Exanpl e 46: PCT/US2004/017660

6- Brono- N- ( 3-fl uorophenyl ) -2, 3,4, 9-tetrahydro-1

H-carbazol -1-amine Br / NjMN\ F H

6- Brono- N- (3-fl uorophenyl ) -2, 3, 4, 9-t et rahydr o- 1H car ba

zol -1-am ne was prepared from

ERarhpleris: 8-Blorho N-{3inkthoygbihenyiH2 G 8 acteihydrootr¢-carb@gbliTeamine
0.38 mml ) and 3- 15 fluoroaniline (84 ng, 0.76 mMmovl)

inasimla aAaner as_descri bed above to give 17 ny
Bri29%4-xs o) "H- NVR (DVSO-d6): 6 11.08 (s,
1H) 3 (d, 1 H), 7.14-7.04 (m 2H),
6. 5% 686236 (m 2H), 4.78-4.76 (m 1

H, @53 (m 2H) 2.00-1.85 (m 2H), 1.81-1.76
(m 2H) mz (M1) 357, 359. WD 2004/ 110999

6%6%&;132 (Hlﬁfeﬂnbiﬁﬁﬁnyﬁé I 8@t athydrb-1 M-cBibapsl-1Narhihe was prepared

frgp gr%'rr)o % g,ﬁ Q\-fe‘\tragycgp aﬁcq@?%?%one H_ 08ar b%ZS%l mmol)%rrpd rl]ne-
ahisidimé b4 tngy 0)762nBiok irfa tiglilbAmganer-ab ddsetidacaole lo giddBneng

d f
758 rohtates ot g MRARIE Q16 340848 IIT8065. (4B FRC.
19) 776121@1@! iHymcbﬁ(t wm mgz-edqu(m fzmws mz(ddom)ﬁi 5rgmb)1mﬁ4a'6-
scri bed above ng7 n'H)ﬁ-l
130T, A P0G 38, 268 Rhn B0RS00eh 87 Bndingh sed

N@mﬁzk7M$)36b@71 7.55 (d, 1 H, 7.23 (d, 1 H),
(m 7.10 (d, 1 H), 6.84-6.83 (m 1 H),
6.65 (dd, 1 H), 618617(m 1 H, 5.21 (d, 1 H,
4

E4anh |e4167é-l§r6nnolv
sphgnyl ) -2, 3,4, 9-tetrahydro-1
\'/ NN HO
g (yRgeriyhy- 2, 3, 4, 9-tetrahydro-1
H carbazol 1 -am ne was prepared 15 from
6- brono- 2, 3, 4, 9-t et rahydr o- 1H car bazol - 1- one (200 ng,

6BréPo N NuctBshefyl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine was prepared
from 6-bromo-2,3,4,9-tetrahydro-1H-carbazol-1-one (100 mg, 0.38 mmol) and 3-

fluoroaniline (84 mg, 0.76 mmol) in a similar manner as described above to give 17
mg (12%) of a white solid; "H-NMR (DMSO-ds): § 11.08 (s, 1H), 7.56 (s, 1H), 7.23 (d,
1H), 7.14-7.04 (m, 2H), 6.53-6.48 (m, 2H), 6.36-6.26 (m, 2H), 4.78-4.76 (m, 1H),
2.69-2.53 (m, 2H), 2.00-1.85 (m; 2H), 1.81-1.76 (m, 2H); MS m/z (M+1) 357, 359.



anisidine (187 ng, 1.52 mmol) in a simlar manner as
descri bed above and recrystallized fromacetonitrile
W0 200gitve9B0 ng (11% as yellow crystals; 1H NMRCT/US2004/017660
(DVMBO-d6): 6 11.07 (s, 1 H), 7.56 (d, 1 H, 7.22 (d, 1
H, 7.13 (dd, 1 H, 6.84-6.Z3 (m 3H), 6.60-6.56 (m
1 H, 4.85-4.80 (m 1 H), 4272 (d, 1 H, 3.73 (s, 3H),
2.70-2.53 (m 20 2H), 2.00-1.75 (m 4H); Ms nlz (M1)
E&riple 3716-Bna POAHLHAAR VIR B/ 4. 524 Bk b/ B8 Barbazol Hxamipk e
49: 6-Bronp- N-(2-chl orophenyl)-2,3,4,9-tetrahvdro-1
H car bazol -1-amne Br \ \ / / NN\ HCC
6- Bronp- N- ( 2- chl or ophe -2,3,4,9-tetrahydro- 1H car ba
zol -1-ami ne was prepaf€d fNom

@
O
-
(@]
3
N
w
—+
¢]
—+
-
QD
<
o
-l
O
1
o
(@]
QD
-
O
QD
N
=
[EEY
(@]
>
(¢)]
~
N
o
(@)

phiner flescri bed above to give 43 ng

¢ H NVR (DMSO-d6): 6 11.08 (s,
7.27- 7.23 (m 2H), 7.16-7.12 (m
2H),692k"d 1 H, 6.64-6.60 (m 1 H), 512 (d, 1 H

ooy RPBLe J0 24 8RR A2t 1 am s Bofdfea

5 fremB-breoa,B2A.9- teu@hmbhé hwe)rb@zogwngngéﬂ mgh Pefiéommol) and 5-
E\' r‘@?ﬁd%?&ﬂb %nq;, ??g?ﬁmﬁgln Mllé'r Hfﬁnertaest dregﬁrl OIerdozabove to iglve 54
NEDI37%) af MdaltwaglldpﬂthAIFédDMBDeda) 511.08 (s, 1H}, 10.61 (s, 1H), 7.55
A PSR Gyl o 408 ey
1H;—§ B-647 (marhlrl)slﬁ %S(d_dﬁﬂ); AifTedl 7 tboyvtH) gg)gfzf%q- (]S-T ZOI.'B, 4?22-1-89

9 I O : ) ,

o %(9 1%5@7%%'&@5 %Dﬁa 8%‘(13 C7.12 (dd, 1 H),
7.05-6.85 (m 3H), 6.59-6.54 (m 1 H), 553 (m 1 H),
%@@&éﬁ% é-é’fﬂ %gg-l{l_-ié:pnggé 3@ xlgé S(Jéb—tgt@hvdr% PAdrbdZo{ {amine

6-Brorrb-|\|-( \di chl or ophenyl) -2, 3, 4, 9-tetrahydro-1
Br.carh a r CQ/ ad NN\ C H

6-Bromo-N-(2-methoxyphenyl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine was prepared
15  from 6-bromo-2,3,4,9-tetrahydro-1H-carbazol-1-one (200 mg, 0.76 mmol) and o-

anisidine (187 mg, 1.52 mmol) in a similar manner as described above and

recrystallized from acetonitrile to give 30 mg (11%) as yellow crystals; H-NMR

(DMSO-dg): 5 11.07 (s, 1H), 7.56 (d, 1H), 7.22 (d, 1H), 7.13 (dd, 1H), 6.84-6.73 (m,

3H), 6.60-6.56 (m, 1H), 4.85-4.80 (m, 1H), 4.72 (d, 1H), 3.73 (s, 3H), 2.70-2.53 (m,
20 2H), 2.00-1.75 (m, 4H); MS m/z (M-1) 369, 371.
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6- Brono- N- (3, 4-di chl orophenyl )-2, 3,4, 9-tetrahydro-1
H carbazol -1 -am ne was prepared from
wG2mon9®, 3, 4, 9-tetrahydro-1 H carbazol -1 - oneCT/BSI04/017660
ng, 0.76 mml) and 3,4-dichloroaniline (245 ng, 1.51
mmol) in a simlar manner a? descri bed above WO
2004/ 110999 PCT/ US2004/ 0176 0O 54 to give 12 ng (4%
of an off-white solid; 'H NVR (DVBO-d6): 8 11.08 (s,
)1&7')1 Ieﬁ95§-Br&rﬁeI\ﬂ-2|=Bhlor3 Rhy(), 3.4, 9k tralf/dP3 1 Kidbarbazbl- 1-amine
670(dd 1 H, 6.52
, 2.68-2.52 (m 2H),
z (Ml) 4009. 5 Exanpl e 52:
,3,4,9-tetrahydro-1Hcarb

etra ydr o- 1H car bazol -1-0ol. To a

sol ution of

6- br ono- 9-tetrahydro-| H carbazol - 1-one (50
6ﬁr9mﬁr+‘b(2;0hl?roph%1yna%%l4 %tﬁﬁamdfoﬂ/é(sca&ﬁ}@h GBS prebared
frBR eRboAoL 218 4(dlidraRPtiroA Hicdrb@ia)-1 Rk (200 Wi ©.76 rmoSraﬁd 2-

reaction m xture was stirred for one hour S?éj,@lg ch d

chiproanifige 64938051 Mmad) ip 8:similas Manger pfiessH SRS 43
nfl (1555 8 inhe SBIEVRIAR GMSOLAlS rcoaies hagl et o, &y, o727

gani C ? ase was concentrated
i1

7 BdonEE b TuTa-F 8Pt B, B B16deCogd BB 191 1, 4.95-

o4 a i de
A4 RS o e R B 9500,
50% as a light brown solid: "H 15 NVR (DMSO-d6): 5

3 4 @'ut@tﬁah( ro-’i-l-l—'d)arba%oll’lzamlne

et rallydro-1 H carbazol -1-0ol (50 ng,
0.19 nnol) in THE (5p1L) was added p-fl uorophenol (43
mg, 0.38 mmol), polynmer supported triphenyl phosphine

6¢RroB-MdfluayoptErghe, 3.6 93etramdrg-1/warkgzps bpmifgwas prepared
Y }
f@fnloéfj Féogn’ié)géﬁ @‘e@raﬁngpronﬂi &R -'T[H?llf) (%%)Ehﬁ% d@ﬂgdl | II i M2

at’ réom tenperature onal
fldpriogoifime(3pB nag: dei lcrameb:iry b ginaila¢ TaNAEY, afod%”h?ﬁ)@t)w@d@ give 37

A IS R BRSELUB1ER b T od 19y,

1H),a7si‘12 (hil; OHRT7AF-G.BRYMEBH) 6159efa54 @ th), 36%(ex Ald), 4.87-4.82 (m,

B B a2 s TR 3 G e ey ar o 4
H car bazole (8

Example 51: 6-Bromo-N-(3,4-dichlorophenyi)-2,3.4.9-tetrahydro-1H-carbazol-1-

amine

posties

6-Bromo-N-(3,4-dichlorophenyl)-2,3,4,9-tetrahydro-1H-carbazol-1-amine was

prepared from 6-bromo-2,3,4,9-tetrahydro-1H-carbazol-1-one (200 mg, 0.76 mmol)
and 3,4-dichloroaniline (245 mg, 1.51 mmol) in a similar manner as described above
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ng, 12% as a white solid: 'H NWVR (DMSO-d6): 6 11.20

(s, 1 H, 7.61 (d, 1 H, 7.26 (d, 1 H), 7.16-7.06 (m
WGR04/150998 (t, 1 H), 2.75-2.69 (m 1 H), 2.57-PCB0SI003/017660

1 H, 2.02-1.76 30 (m 4H). WD 2004/ 110999

PCT/ US2004/ 017660 55 BI OLQ3 CAL EXPERI MENTALS AND

DATA Conpounds of the current invention are believed

useful in the treatment and/or prophyl axis of

toZﬁ\fem 4 ing r(&%%ﬁar%ﬁ%&%oms aqum @Msot&gg HPM . (‘)8"(39 ¢ﬂ) Q57

Vit medi at ed througcI s de

(d i), f7ezqy (@WHQ IR, ), i JiB4fd.a4Da§-92 ¢ 1H)c@|79 l(ﬁde 15‘%& 62 (d,
11984780 7hem\MiD), seblo 42 @ﬁrZFgeﬂgg-qrﬁza(hﬂ%Hb*Wé%/PMﬁﬂdQ

was derived froma [ owgra cervical dysplasia
ti ssue by Margaret Stanley and subsequently clonally

Eféa% S%QdGJBYomENJ 4-fhRPdRbhoA Dl Ve SéitahyBfo-W-259RSHI8) -

ese cl ones, - , contalns

coples of episymal HPV16 and was used in the

Beel | QS . WZ- 30850 cells were routinely

cul A : radi ated (6000 rads) feeder

| a ~t§ ays, however, were run in the
abse feeder | ayer. W12- 20850 and 3T3

cells vvereHroutl nely split when they were

aF@B:‘bﬂ{Hé@%@ tetrafh r@%&rbdﬂ@o@f own in W2 Medi um
which is constitu of 25% DVEM EG bco BRL, Cat # 15

Tq a4gbytiga vf 6-brang- %324 ftaliahyqre; tEearbro-1ce (30Q mges.Sgpmpl) in
miefandt 26 rﬁE’)SNasT Qd'?jeda:ﬁ)ﬁlutrﬂ N&%h}'{d?@lex@&l %fg 8 smdbiNbortionwise.

Adeni ne (Sigma, Cat

The caastion w@tﬁﬁ avascHied &weﬂqhoeaandnqt@@s%%wﬂh waier (jynkd- The
re%@ﬁéd"\ﬁaé E&Wehfr‘at@@' Gif[ﬁed \gﬁﬁ nféth nk&Poride @nd W’é@ﬁéﬁ ng: water.

l'era toxin (Fluka, 26694) and 1 Ong/
Tloer ﬁxgamcajeﬁe waeﬁpn%nire@z!ﬁngme) crugerslceephpsmm 'ay ashwn
ch@n%%&@%@llﬁbr(@b]@%%?@hyl @@Haté/héiéﬁe@%rg%h to Prowde 6-

i ncubat ed presence of

bm&%&&}ramroﬂ%c%ww -o)\i22508518 Yo)es) lidhb P@\A@é@aed H-
I t n t

NMES o0 Jolie 108 Bl TSR 1T 28 ROD N2 GG 17, hes .
1dhyis’5-4.00 (mhiaH)c alﬁ4t2:53jéty,,2l'®e2 02- ik @n, IZ}'BeWéﬁ&Gt(ﬁe 2H) MS
nﬁ?ﬁHQB 389 9Ri somal HPV-16 DNA was 25 quantified using

a hon-radioactive hybrid capture technique with HPV-16

speci fic capture and detection probes. The percent

1 rH”BRJnﬁd R4t rfﬁb@)bh&%)&))z 4L § CAHARIICHNERbasd.! S vas

en determ
To a solution of 6-bromo-2,3,4,9-tetrahydro-1H-carbazol-1-ol (50 mg, 0.19 mmol) in

THF (5 mL) was added p-fluorophenol (43 mg, 0.38 mmol), polymer supported
triphenylphosphine (1.67 mmol/g, 228mg, 0.38 mmol) and diisopropyl
azodicarboxylate (77 mg, 0.38 mmol). The reaction was stirred at room temperature
for 16 h, and additional diisopropyl azodicarboxylate (77 mg, 0.38 mmol) was added.
The reaction was stirred for 16 h, filtered and concentrated. The crude product was
purified by flash chromatography on silica (2% to 20% ethyl acetate/hexanes
gradient) to provide 6-bromo-N-(4-fluorophenoxy)-2,3,4,9-tetrahydro-1H-carbazole (8
mg, 12%) as a white solid: "H-NMR (DMSO-de): & 11.20 (s, 1H), 7.61 (d, 1H), 7.26 (d,
1H), 7.16-7.06 (m, 5H), 5.53 (t, 1H), 2.75-2.69 (m, 1H), 2.57-2.50 (m, 1H), 2.02-1.76
(m, 4H).
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Hybrid capture The hybrid capture assay is run in a 96
well plate format. Hybridization plates (Nunc 30
woeooss 09w Cat # 450320) were coated with a m xXear/ESwhH4/017660

capture probe and ReactiBind solution for at |east 4
hours and then washed with Q;2X SSC, 0.05% Tween20

(SSCT) prior to bl ocking vvit% 150 pl /well of 0.2 N

NaOH, 1 % lgepal, 10 ng/mM hsDNA for 6-8 hours. The
hybridi zation was carried out by mixing 27 | of |ysed

gﬁg:nisdi A !‘ﬁﬁg&j&aﬁ%ﬁ%@&% AN Bafa00e ot Moo

50 Gterh edne
SpfmpoLney oit thff’ﬁ"%%ﬁ"/vzgoggéb%&ﬁ?’é%wﬂ in oG o |
AP oBbeo G LB e e IGoT S Aseiatad B HEY DiEation Agivity

nitfdisAeChesighHRNivas de@ained using sherellevingwhead celldlaresay.
wgt h SSC/ T n}%&ti - di goxi geni n HRP-conj ugat ed Ab

SEHtAre,nd MeditRei m 1207733, 1:5000) was i ncubat ed i n
Thb &V 1eddliding aBedCorithins APV 16 MNA hediwas dérived famla

oflegl iapiaaia thsuey by Bate! STeflekandAdboeRunt s E%é%ﬁ@%d by
Paaﬁ_ammumd/ersuy lohg/istdhkiay: Cbﬂéef tMesd clongd, W 2-2@850¢ontains
N AR g MR OB St e o 287 W
201275(2&"3 de?#\ro%nélﬁ chiturad with a@imﬁﬂéllrrali%teﬂ@%ﬁ rddd) feedsi Ryer
oS agls- Basey haweys: 5T i I JregpegncagiyI B Tesdér BeraW 12
28850<ddd S13 detis twet® rpudineld Sphitavtenang) weredubrohflgsnt.on 1320850
WePs Sown in W12 Medium which is constituted of 25% DMEM (Gibco BRL, Cat #
12430-047), 75% F12 Media (Gibco BRL, Cat # 11765-021) and 2.5% FBS. The
additives include 24.0 m g/ml Adenine (Sigma, Cat # A-9795), 0.4 m g/ml
Hydrocortisone (Calbiochem, Cat # 386698), 5.0 mg/ml Bovine Insulin (Sigma, Cat #
I-1882), 8.4 ng/ml cholera toxin (Fluka, Cat # 26694) and 10ng/ml EGF (Invitrogen,
Cat # 13247-051). 3T3 cells were grown in DMEM containing 10% FBS. Cell lines
were incubated at 37°C, in the presence of 5% CO.,.
Cell based assay
For the assay, W12-20850 cells were seeded into a 96 well plate-containing
compound. Plates were incubated at 37°C in the presence of 5% CO, for four days.
On the fourth day, cells were lysed and the amount of episomal HPV-16 DNA was
quantified using a non-radioactive hybrid capture technique with HPV-16 specific
capture and detection probes. The percent inhibition relative to untreated control cells
was then determined.
Hybrid capture
The hybrid capture assay is run in a 96 well plate format. Hybridization plates (Nunc
Maxisorb Cat # 450320) were coated with a mixture of capture probe and ReactiBind
solution for at least 4 hours and then washed with 0.2X SSC, 0.05% Tween20
(SSCT) prior to blocking with 150 nl /well of 0.2 N NaOH, 1% Igepal, 10 mg/mi
hsDNA for 6-8 hours. The hybridization was carried out by mixing 27 ul of lysed cells
with 45 pl of denatured detection probe in 6M guanidine isothiocyanate. To prevent

evaporation, 50 pl of mineral oil was added to each well. The plate was then heated



10 Al research conplied with the principles of
| aboratory animal care (NIH publication No. 85-23,

WO 20it8e¥99985) and d axoSmi t hKl i ne policy on aPCTEE2004/017660
use. Al though specific enbodi nents of the present
invention are herein illustrgted and desribed in
detail, the invention is not Iimted thereto. The
above detailed descriptions are provided as exenplary

t@ b0 ier P.5aniAvies iany ¢y hybhdizatbrsduptihdedstt426€ ol&mght Assay

t d tituytd J.mtati f th
e SR BRSO st R Presieied Ab
(%&rethgekamtr{egn azowcﬁtnd :5000) wawhédbaa%d iBnse wamofl 80 ﬁm’g at
epart from r, ven n.are_i nt ende
rSF Bnere R wedtiscti RasP Do e 28 p st goapl
5 s)l&tr%iﬂ@(ﬂ/&éﬂ:@%9#l3(;m7(?$%%d|@d7&ﬁ(b( ol he?%unW(b@Rtie)m& vedsAnemslired
e n mul a n

u%%glﬁﬁlggéagﬁ&fclf'orﬁk%ﬂea her ei n: nis0, 1, or2; \ X is NH,

0, QémgjeO),mZg@gh R ¥2 Qﬂfgd ffer %hipﬂﬂ)

i ndepgnhdent | y, sel ectle oM t heg I con%¥t| ng o

df
hal ogﬁ]n, hal<qel kyl, al kyi al keélyl , aI kynyl4
0

cycl kyl , é/cl oaI kenyl Rlofg’d oal kyl,
- NHRL Ay, Hef® - NHHet , %ﬁHRlOHe OR2, - CAY, - CHet,
“rR10d®, - NRYR3, - NR2Ay 9. RLONBPR3, - RION

-R odO R2, 2&:(0) R2, @2r2, -MAOCO2R?, 660) NR2R3
_C(OWy, -C(NR2AY, - Ca) Het, 70 C( O) NHRLOMSt , <10

- RLOCIG0) NR2RAD - C( S) NR2R®, - RLOGX S, ) NR2R3, 46 <10
RLONHG( NH) NRAR3, - C( NH) N32R3, - RLO0C( NH) NR2Rg, 112

- S(OZNR2R3,<10S O 2NR2A 210S0 NgigOR2 R10S0 4§R2R3 R$HS0

R2 S(49 R2 cgano nitro,gz0r azigy; 49 <10
23 44 36 72 50 70
24 30 37 4500 51 22
25 35 38 <10 52

Test compounds were employed in free or salt form.
10 All research complied with the principles of laboratory animal care (NIH
publication No. 85-23, revised 1985) and GlaxoSmithKline policy on animal use.
Although specific embodiments of the present invention are herein illustrated
and desribed in detail, the invention is not limited thereto. The above detailed
descriptions are provided as exemplary of the present invention and should not be
15  construed as constituting any limitation of the invention. Modifications will be obvious
to those skilled in the art, and all modifications that do not depart from the spirit of the
invention are intended to be included with the scope of the appended claims.



each RL is the sanme or different and is independently

sel ected fromthe group consisting of hal ogen,
whadosakdeyd , al kyl, al kenyl, al kynyl, cycl oal kyPCT/US2004/017660

cycl oal kenyl, -R1Ocycl oal kyl, Ay, -NHR10Ay, Het,

-NHHet, - NHR1OHet, -OR2, - &ft -OHet, -R1OOR2, -NR2R3,

-NR2Ay, -R1IONR2R3, -R10ONR2Ay, -R10C(OR2, - C(OR2,

-C02R2, -R10C02R2, -C(O NR2R3, -C(O Ay, -C(O NR2Ay,

_ o( Ot is claimedisuHR10Het , - RLOC( O) NR2R3, - O( S) NR2R3,

1.- RLCA ShMBRIR ot ofRAANIC NH) NR2R3, ~ CNH) NR2R3,

- RLOC( NH) NR2R3, - S(O) ZNR2 - S( O 2NR2Ay,

- RLOSO02NHCOR2, - R10S02R2, -S(O nR2,

cyano, nitro, (o :. 0 eact‘C)mnindependentIy is 0, 1,
@ P _or dlfferﬁrst and is

or 2; each R10 i
i ndependently se Acycl oal kyl ene,

al kenyl ene, cycl oa en)H ene, I kynyl ene; p and ¢
are each independently sel ect ed fromo, (b, 2, 3, 4, or
Wﬁere;ﬁach of R2 and R3 are the sanme or dlfferent and are
[ ndependent ly selected fromthe group consisting of
ngoLI%A, al kenyl al kynyl, cycl oal kyl, cycl oal kenyl
XiFNAcocbosidsy -RlO()—| RlO((PlO),, and - RLONR4RS;
% 2004/ 110999 PCT/ US2004/017660 58 wis 1-10; each
FRiE e §ams o; Aiferant aadigdndapeadentlyselectegrftpnathe group

cdmdgapgndent |y sel ected from t he group consisting of
al kyl IoaIkyI al kenyl , Ioalkeng and alkynyl;
Ay r%fpha%@ﬁt Ralegkydr iy lksingh a Vireyploakyneysiogienylpr
6- m@%@l@akﬂt Ay, ONHFiMy, H@t thFIﬂéPﬂ(th“’HéPU@RZ —b'AS}?-dHet
i's argq& I%{ el eroary le qgac%ut %/) F
sal t & Q) RS, %a\ypﬁ/ﬁ%% ROV @yth& é'ﬁal‘c O)R?, -
deri @@gm%,/eﬁmcogﬁf’r eofo N?F‘RST be@A Ry C e, -
V\hers&mt? o (f% O) ml@‘f@ﬂkI y erein
al ky I@(p NBTFko S NR@ @ Qa(ﬁk'&'?(ﬁ and
hal oa1°NHC(Ns| NWF@&demﬁwl “”b NFbﬁRgﬁﬁfﬁ@(w)mmﬁhscl ai m
Q&S ynd
ot " CHlrA A xR B EOEVRIS, 30T SO cyano,
hitro, or azido;
each R' is the same or different and is independently selected from the group
consisting of halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, -R"cycloalkyl, Ay, -NHR'®Ay, Het, -NHHet, -NHR'"®Het, -OR?, -
OAy, -OHet, -R'°OR?, -NR?R?, -NR?Ay, -R"NR?R?, -R"°"NR?Ay, -R'°C(O)R?, -
C(O)R?, -CO,4R?, -R™CO,R?, -C(0)NR2R®, -C(O)Ay, -C(O)NR?Ay, -C(O)Het, -
C(O)NHR"Het, -R"*C(O)NR2R?, -C(S)NR?R?, -R'°C(S)NR?R?, -
R'“NHC(NH)NR?R?, -C(NH)NR?R?, -R"°C(NH)NR2R?, -S(0),NR?R?, -
S(0),NR2Ay, -R'°SO,NHCOR?, -R"°SO,NR?R?, -R'°SO,R?, -S(0),R?, cyano,
nitro, or azido;
each m independently is O, 1, or 2;
each R'" is the same or different and is independently selected from alkylene,
cycloalkylene, alkenylene, cycloalkenylene, and alkynylene;
p and g are each independently selected from 0, 1, 2, 3, 4, or 5;
each of R? and R® are the same or different and are independently selected from the
group consisting of H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, -R"°cycloalkyl,
-R"OH, -R"%(OR"%),, and -R"°NR*R®;



6. The conmpound of claiml wherein nis 1 or 2. 7. The
conpound of claim6 wherein nis 1. 8. The conpound of
web@ism@mherein R is selected from hal ogen, aP&yiU$2004/017660
hal oal kyl, cycl oal kyl, -RlOcycl oal kyl, Ay, Het, -OR2,
-R100R2, -NR2R3, -COR2, -CQ02R2, - CONR2R3,
-S(O) 2NR2R3, cyano, nitro, or azido. 9. The conpound
of claim8 wherein Ris selected from hal ogen, alkyl,
whal d&t kyl , cycl oal kyl, -Rl1Ocycl oal kyl, Ay, Het,

5 el - - R2 = S(0) 2N or,
o e P e Sl oo ARG ER e gctBl rom the
grogp scnsistingrad aikipla bysdpetiyl, alikenll, cyoioalkealipahdsikynyl;1. The
| m.10 wherein Ris selected fromd or
A%?émg%@%%&ﬁ'l% PCT/ US2004/ 017660 59 12. The
Hebieptagadis ¢f 5-oF &imeribered hiierodyelyeorrhelroaryisgrogp;i t ut ed
: ' N atom 13. The conpound of
r"ﬁ:)qaé?sn%ql %@F%ﬁ%&%ﬁgel ected from hal ogen, al kyl,
piermegtWighally actgptabletsalts,GRR/atesRAKDRYsioldYR2RG func@Eke? derivatives
thefdfR2, - CONR2R3, -S(O) 2NR2R3, -S(OnR2, cyano,
nitro, or azido. 14. The conpound of claim 13 wherein
Rl is selected from hal ogen, al kyl, hal oal kyl, -OR2,
cyan I of claim 14 wherein
1 igh%g‘f"é@‘%‘}é‘gq’fff%rﬁn“ﬂ%g@ﬁ%g "fu, hal oal kyl , - OR2.
16. The conpound of claim 15 wherein qis 1 or 2. 17.
The f ' (Y ' LS :
315. TRECOHARIof el Tk SR fTe Chy Ayl Mok 0 s ko,
phengid halagkyl ®@i-Goh@oailid. of claim 1 wherein the A
ring is heteroaryl. 20. The conpound of claim 19
wherein the heteroaryl is pyrimdinyl, pyridyl, or
4penz bhgFemprund of gleim Théheseimpbleast ot cisaoh®20 wher ei n
the heteroaryl is pyrimdinyl or pyridyl. 22. The
compound of claim?21 wherein g is 0, 1, or 2. 23. The
Sconp b orppounidaaf glaim Wivdiesein bathamand ¢ ereeschd. t hen each
Ris the sane

6. The compound of claim 1 whereinnis 1 or 2.
7. The compound of claim 6 wherein n is 1.
8. The compound of claim 1 wherein R is selected from halogen, alkyl, haloalkyl,

cycloalkyl, -R'cycloalkyl, Ay, Het, -OR?, -R"?OR?, -NR?R?, -COR?, -CO;R?,
-CONRZR?, -S(0).NR?R®, cyano, nitro, or azido.

9. The compound of claim 8 wherein R is selected from halogen, alkyl, haloalkyl,
cycloalkyl, -R'%ycloalkyl, Ay, Het, -R'°OR?, -NR?R®, -COR?, -CONR?R?, -

S(0),NR?R?, or cyano.

10. The compound of claim 9 wherein R is selected from halogen, alkyl, or
haloalkyl.

11. The compound of claim 10 wherein R is selected from Cl or Br.



or different and is independently selected fromthe

group consisting of hal ogen, hal oal kyl, al kyl,
w@bkdoenylo99 al kynyl , cycl oal kyl, cycl oal kenyl, PCT/US2004/017660

-R10cycl oal kyl, Ay, -NHR10Ay, Het, -NHHet, - NHR1OHet,

-R100OR2, -NR2R3, -NR2Ay, -RLONR2R3, - R1ONR2Ay,

-RIOC(O R2, -C(OR2, -CO2R2, -R10CO2R2, WD 2004/110999

PCT/ US2004/ 017660 60 -C(O NR2R3, -C(O Ay, -C(O NR2Ay,

12.0( Of e comp @) oliaiirp Hetor 11RO B)isBatRSiiuteCHSaNRER epicted

- RLOf{(appMR2R3, - RLONHC( NH) NR2R3, - C( NH) NR2R3,

- RI0OC(NH) NR2R3, -S(O 2NR2R3, -S( 0O 2NR2Ay, -

RLOSO2NHCOR2, - R10SO02NR2R3, - R10S02R2, -S(O nR2,

B s v L R T
H cafBadel -QR% aR°QB?, -NRZR —COR2 -CO,R?, -CONRZR?, -S(0), NR2R3
6- Chlgyen- it BRGRY hitd; &-a‘bo%. tetrahydro-1 H-carbazol -

-am ne

6- Chl or o- N-(4 met hoxyphenyl) -2, 3, 4, 9-tetrahydro-1
1Mca¢h@égﬂn i
| or o- | or op}ﬁe heﬁ“‘? és SAFPQCt?d fr?rgr?al&gen’ alkyl,

H- caF‘%‘ﬁ%‘&" ‘P aﬁyaﬂf@ or nitro.

6- Chl oro- N- (4-f 1 uorophenyl )-2,3,4,9-tetrahydro-1

H carbazol -1 -am ne 6-Chl oro-N(4-nethyl

phenyl)-2, 3,4, 9-tetrahydro-1 H carbazol -1 -amn ne
1}54 E; ?gggbglpbéu@?% R RBGMEIn B & ShicktdPtdrR RYBEEA, Biky,

6- BrBﬁ’BaIW'(@%ZhI orophenyl) 2,3,4,9-tetrahydro-1

H car bazol -1 -am ne

6- Br ono- N-(4 f|l uorophenyl)-2,3,4,9-tetrahydro-1
184 ¢ af B sempqundgficldm 15 wherein q is 1 or2.

6- Br ono- N-pyrlmdln 2-yl-2,3,4,9-tetrahydro-1

H- carpazol -1 -ami ne hydrochl ori de
16- cnifBe sefﬂpw}q ickim -12uRgrein e A riog isaalahydr o- 1

H car bazol -1 -am ne

6- Ch| or o- N-(4 6- di et hoxypyrimdin-2-yl)-2,3,4,9-tetra
18y dr 6ha CRIMpSLNSLOf slaim 17 yvkergin the A ring is phenyl

6- Chl oro- N- (4- msthyl pyrlmdln 2-yl)-2,3,4,9-tetrahydro
-1 H._carbazol -1 -am
1%- cnifBe SO’NP?W@f&fat'fﬁﬂH’W%?/Plﬂﬂﬁ QirRg 38 Ratsroaryg 4 9-tetrah

ydro-1 H- carbazol - 1-am ne

ridin-2-yl- tetrahydro-1
29(1 Ca?ggggm% dath}?gnﬁ d\tf@mmg}qlﬁeroar YIS pyrimidinyl, pyridyl, or
6- Bragmgom;ﬁﬁ;mropyl pyrimdin-2-yl)-2,3,4,9-tetrahydro-
1 H carbazol -1 -am ne

6- Met hoxy- N-pyrlm'din 2-yl-2,3,4,9-tetrahydro-1
2t carh@zemhpdundedfichim 20 whereln the heteroaryl is pyrimidinyl or pyridyl.

6- Met hoxy- N-pyrlmdln -yl-2,3,4,9-tetrahydro-1

H car bazol -1 -am ne
zm(4T5ea>mpbmrwmrmdmrannhé66r wephyl -2, 3,4,9-tetra
hydro-1 H-carbazol -1 -am ne hydrochloride

23. The compound of claim 1 wherein when p is not 0, then each R is the same
or different and is independently selected from the group consisting of |
halogen, haloalkyl, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
-R"cycloalkyl, Ay, -NHR'Ay, Het, -NHHet, -NHR"Het, -R'°OR?, -NR?R?,
-NR?Ay, -R"NR2R?, -R'°NR?Ay, -R"°C(O)R?, -C(O)R?, -CO.R?, -R'°CO,R?,



6- Brono- N- (4, 6-di net hyl pyri mdin-2-yl)-2,3,4,9-tetrahy
dro-1 H carbazol -1 -am ne hydrochl oride

W@ 2®ron9IN- [ 5- (trifluoronet hyl) pyrim di n-2-yl | PCT/BS2009617660
tetrahydro-1 H carbazol -1 -am ne
6-Bromo- N-[5-(trifluoromethyp)pyridin-2-yl]-2,3,4,9-te
trahydro 1 Hcarbazol -1 -am ne
6[ - Bronmp 32349tetrah9/droll—l-carbazol

yl) a%QiUBrB ¢ QB -C(P)NR?Ay, -C(O)Het, -C(O)NHRHet,

N (L. <R, 2604 R A B e

H- car bazol

N- Perﬁ"BNFi}@ yhg} S(NHINRIR?, e B(Q)NBTR; -B(G).bil’hpzol -
2o A 2 Ay S TR A d‘é‘y%l%ﬁé‘d"

pt a[ b] i ndol - 6- am ne

26 NetrhY bombeWd dHichig 1% tetrahydro-1
H- car bazorlNp am r?e "ﬁ reéc %f??nge salt WD 2004/ 110999

Tﬁ’d‘,‘?rmgés‘zemwbiﬁe%@ﬂet@ yelnet Hy-barbazol-1-amine
6-CidtbIN- BI"?en%/l §'3A4 & Tét%‘hpé‘ijayﬁ-'i LBarbazol-1-amine

H car bazol é- 6- car box

66Mqre N/@rmythozy@emylgztee% Pagtiatydrolt Hicerhareizieamine
6-=0HIOraN- fm&mmeﬁéﬁwrz 8 id. t@tr%@gn ﬁgﬂdﬁi@: -1 éﬁJ H&er b car

N- Phen 6(tr|fluorome tetra

6150sp-Y- Mr@@eﬁylﬁ&ﬁp@trqyydro ~1H-carbazol- 1-amme

el M4 r%eiﬁylﬂah@n}lﬁé @athé’fgtl%h%d ?1%&?852%% dbm ﬁ‘é“ ”e
Br ono met hox tetrahydr
6 r@’gpﬁ\g%qnet_boxmeﬁglyg 3,4, g -tétrahydro-1 H-carbazol-1- amlne

6%&@@(4“?W§0§$&@[)%@%¥t@raﬁyd&z FH bR RS 1

S1BromadY-(4stuprorheny)-2,364, ?é‘?tfaéﬁsi@rw tarkRzArIRmior- 1 - ani ne
S@T&gr@g@g)z\)lmﬁlam@pl@ﬁﬁmgﬂaﬁﬁm@1 B-criizb et bR dchloride
gg rBHBPYIIgINhYis 3 fifetalialydro-3Hpadhazak H-aming o- 1
6@1’@@6%(4063 ditnetifdRyPRimidin-2- )-2,3,4,9-tetrahydro-1 H-carbazol-1-amine
gZ fl uorophenyl)-2, 3’4, 9-tetrahydro-1
6%}!‘@}{9-&@ Hyloyrimigin-2-yi)-2, ,4 9 -tefrahydro-1H-carbazol-1-amine
6@%@”@(41\6 Gﬁnéﬂhﬂbﬁmlﬂh@gﬁﬁﬂﬁwg -otrdhftr8-1HeErBEMAA Qmdine
6 f%?‘e E@PW{WM %ér"@%li?éﬁbxw 1#1-earazpl-l @ming ygrgchloride
6lBremoNaEhe ylgy'c:rlmlaih@ ﬂ?m@&’et%y@rloalmérbwdm%rﬁﬂef rom
6?4%2 nDNN- dlﬁ{ f et rahy H- car bazol -1
MgV %Y'N? Eﬂe%iﬂtfabyfﬁoz! Fbcﬁf%a@hﬁgﬁm%e 1
6iMatiasxyavpl nrﬁldnﬁzﬂyIQQS 4, Qﬁtetrah dro- 1H carbazol-1- aran%I
N&l% Bﬁl@ﬂxyéyrmgﬁ;pf?e—%}/g eer%Xyl 2 3 4,9 tgtre?hytci?ot 5&/ c%rt{a%oll1 -amine
hydrééHi®ide- N- (4- chl or ophenyl ) -2, 3, 4, 9-tetrahydro-1

S %@wtwm%m@ﬂ&w 1534 Syteaydrert e anepd-amine

thGc&ﬂdD'wéol -am ne

6 rc&ngp@\é@od\k f&grogqﬁtﬁé)l rlr%QiY %-_yﬁ-’z?s,dﬁg-gtéttre%y[j%lj}/ Ig-rcgfblazol-1-amine
6-Bromo-N-[5-(trifluoromethyl)pyridin-2-yl]-2,3,4,9-tetrahydro-1 H-carbazol-1-amine
6-[(6-Bromo-2,3,4,9-tetrahydro-1H-carbazol-1-yl)amino]nicotinonitrile

N-(1 ,3-Benzothiazol-2-yl)-6-5r‘omo-2,3,4,9-tetrahydro-1 H-carbazol-1-amine
N-Pyrimidin-2-yl-2,3,4,9-tetrahydro-1H-carbazol-1-amine
2-Bromo-N-pyrimidin-2-yl-5,6,7,8,9,10-hexahydrocyclohepta[ blindol-6-amine
6-Methyl-N-pyridin-2-yl-2,3,4,9-tetrahydro-1H-carbazol-1-amine hydrochloride salt



6- Brono- N- (4- met hoxyphenyl ) -2, 3, 4, 9-tetrahydro-1

H car bazol -1 -am ne
wWG2Br0n9IN- (4- chl orophenyl ) - 2, 3, 4, 9-t et r ahydr oPAT/US2004/017660

H car bazol -1 -am ne

6- Brono- N- (4-fl uorophenyl )-¢g, 3, 4, 9-tetrahydro-1

H car bazol -1 -am ne

6- Brono-N-pyrim din-2-yl -2, 3,4,9-tetrahydro-1
Mpthylt-pailing-2,8,4 a-mtraé!ydtxbdﬂbcdn‘bazolei-e carboxylate

6- gpﬂ%tgygz X ,fr%yt_éggrﬁ)ﬁig@ﬂ% 4 ba%bl31 yl)amlhg]tmcop Xonltl(’)ll'ejhydrochloride

sai- Chl or o- N- (4, 6-di met hoxypyrimdin-2-yl)-2,3,4,9-tetra

NEHER SR RaR M2 RufMcros i parbazol argog sydigRygnds
N F’behylc%ﬁ B&rietrallydranti-harigazGhidaoties N- (4, 6-di m o -

o Bl hlo s MRl 23 co A b AP AR o 1
6-Brenae- %@dluolppfam'lhé 3iy@Headehydot idécarbazol-1-amine

6- @rﬁn car ié?{)lglg-ﬂg?#%é 'téﬂaﬂ&/&}b-zl'#karbgzo%ﬂ 4nink €t rahydro-
6-Rrqmao-Hk- @rmemhwpy\pyyl) -8B, rierapygro6iHrearhgdol-2;anide 9- t et r a

N @YC%‘:' ono- 2&?‘%6@%9%2]%4 ?% %dgiy’ljﬁl%ﬁrqa?& pgmf 9-tetr ahy

6-Brama- M{Zcszlom@hyl)ﬁﬁﬂﬁﬁrahwaﬂdémrbazm -anine

9
A M S DR A R
6‘BéQm@'N7@rf&010 oexy@zbt, 9detrahyirpe1 H-carbazole.

6- Bromo- N-[5-(trifl uororrethyl)pyrl din-2-yl]-2,3,4,9-te

25 r ah’Yl‘i’é ) n%é_l- Uit Q%g‘ﬁ’ L s%lec

(6-Bro
GﬁM@anyttZ 914)%[tﬁtr@bydfpd ¢a1rbaﬂ0d i taneine

e-Xhioto- 3\’&%‘%9& %'W@traﬁydrbh Heb SR Zaning 9-tetrahydro-1

H-carb

6@hmr@1%¢4mg§hpxmfww> 2:34,9-t@hyde; 'g/-earbazotdtarainecycl ohe
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29. A compound according to claims 1 to 26 for use as an active therapeutic

substance.

30. A compound according to claims 1 to 26 for use in the treatment or
prophylaxis of diseases and conditions caused by oncogenic viruses,
including adenoviruses, retroviruses, and papovavirus family, including
polyoma viruses and papilloma viruses.

31. A compound according to claims 1 to 26 for use in the treatment or
prophylaxis of conditions or disorders due to HPV infection.

32.  The compound of claim 31 wherein the condition or disease is warts, genital
warts, cervical dysplasia, recurrent respiratory papillomatosis, or cancers
associated with papillomavirus infection.

33.  The compound of claim 32 wherein the cancer is anogenital cancers, head
and neck cancers, and skin cancers.
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34.  The compound of claim 33 wherein
the anogenital cancers are cervical, anal and perianal, vulvar, vaginal, and
penile cancers;
the head and neck cancers are oral pharyngeal region and esophagus

cancers; and

the skin cancers are basal cell carcinoma and squamous cell carcinoma.

35. Use of a compound according to any one of claims 1 to 26 in the manufacture
of a medicament for use in the treatment or prophylaxis of oncogenic viruses,
including adenoviruses, retroviruses, and papovavirus family, including

polyoma viruses and papilloma viruses.

36. Use of a compound according to claims 1 to 26 in the manufacture of a

medicament for use in the treatment or prophylaxis of conditions or disorders
due to HPV infection.

37. Use of a compound as in claim 36 wherein the condition or disorder is warts,
genital warts, cervical dysplasia, recurrent respiratory papillomatosis, or

cancers associated with papillomavirus infection.

38. A method for the treatment or prophylaxis of oncogenic viruses, including
adenoviruses, retroviruses, and papovavirus family, including polyoma
viruses and papilloma viruses comprising the administration of a compound
according to any one of claims 1 to 26.

39. A method for the treatment or prophylaxis of conditions or disorders due to
HPV infection comprising the administration of a compound according to any
one of claims 1 to 26.

40. The method of claim 39 wherein the condition or disorder is warts, genital
warts, cervical dysplasia, recurrent respiratory papillomatosis, or cancers
associated with papillomavirus infection.



