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15 BACKGROUND OF THE INVENTION
Poly(ADP-ribose) polymerases (PARPs), nuclear enzymes found in almost all

eukaryotic cells, catalyze the transfer of ADP-ribose units from nicotinamide adenine
dinucleotide (NAD"') to nuclear acceptor proteins, and are responsible for the
formation of protein-bound linear and branched homo-ADP-ribose polymers.

20 Activation of PARP and resultant formation of poly(ADP-ribose) are induced By DNA
strand breaks, e.g., after exposure to chemotherapy, ionizing radiation, oxygen free
radicals, or nitric oxide (NO). The acceptor proteins of poly(ADP-ribose), including
histones, topoisomerases, DNA and RNA polymerases, DNA ligases, and Ca®*- and
Mg?*-dependent endonucleases, are involved in maintaining DNA integrity.

25 Because this cellular ADP-ribose tra.tisfcr process is associated with the repair
of DNA strand breakage in response to DNA damage caused by radiotherapy or
chemotherapy, it can contribute to the resistance that often develops to various types of
cancer therapies. Consequently, inhibition of PARP may retard intracellular DNA
repair and enhance the antitumor effects of cancer therapy. Indeed, in vitro and in vivo

30 data show that many PARP inhibitors potentiate the effects of ionizing radiation or



cytotoxic drugs such as DNA nethyl ati ng agents. Thus, inhibitors of the
PARP enzynme are useful as adjunct cancer chenot herapeutics. PARP
inhibitors are additionally useful in therapy of cardiovas | Seases.
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t he ischemia, the distribution of cells with accumulation of poly(ADP-ribose), that is, the

areas where PARP was activated, correspond to the regions of ischemic damage (Love

‘et al., “Neuronal accumulation of poly(ADP-ribose) after brain ischaemia,”

20  Neuropathology and Applied Neurobiology (1999), 25:98-103). It has been shown that

inhibition of PARP promotes resistance to brain injury after stroke (Endres et al.,

“Ischemic Brain Injury is Mediated by the Activation of Poly(ADP-

Ribose)Polymerase,” J. Cerebral Blood Flow Metab. (1997), 17:1143-1151; Zhang,

“PARP Inhibition Results in Substantial Neuroprotection in Cerebral Ischemia,”

25  Cambridge Healthtech Institute’s Conference on Acute Neuronal Injury: New

Therapeutic Opportunities, Sept. 18-24, 1998, Las Vegas, Nevada).

The activation of PARP by DNA damage is believed to play a role in the cell

death consequent to head trauma and neurodegenerative diseases, as well as stroke.

DNA is damaged by excessive amounts of NO produced when the NO synthase

30 enzyme is activated as a result of a series of events initiated by the release of the

neurotransmitter glutamate from depolarized nerve terminals (Cosi et al., “Poly(ADP-



neurotransmtter glutamate from depol arized nerve termnals (Cosi et al.,
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death," Trends Piahctmore) inbibitisniof PARFOMppld be a useful approach for treatment of
conditions or diseases associated with cellular senescence, such as skin aging, through
the role of PARP in the signaling of DNA damage.- See, e.g., U.S. Patent No.
5,589,483.

20 PARP inhibition is also being studied at the .clinical level to prevent
development of insulin-dependent diabetes mellitus in susceptible individuals (Saldeen
et al., “Nicotinamide-induced apoptosis in insulin producing cells in associated with
cieavage of poly(ADP-1ibose) polymeraée,” Mol. Cellular Endocrinol. (1998), 139:99-
107). In models of Type I diabetes induced by toxins such as streptozocin and alloxan

25  that destroy pancreatic islet cells, it has been shown that knock-out mice lacking PARP
are resistant to cell destruction and diabetes development (Pieper et al., “Poly (ADP-
ribose) polymerase, nitric oxide, and cell death,” Trends Pharmacolog. Sci. (1999),
20:171-181; Burkart et al., “Mice lacking the poly(ADP-tibose) polymerase gene are
resistant to pancreatic beta-cell destruction and diabetes development induced by

30  streptozocin,” Nature Medicine (1999), 5:314-319). Administration of nicotinamide, a

weak PARP inhibitor and a free-radical scavenger, prevents development of diabetes in



20:171-181; Burkart et al., "Mce |lacking the pol y(ADP-ri bose) polynerise
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regul ation of cell life-span, e.g., for use in cancer therapy to shorten
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nmost pot ent . irfhibiforschaveartititylas tools to study this function. Further, as a consequence of
regulation of telomerase activity by tankyrase, PARP inhibitors should have utility as

agents for regulation of cell life-span, e.g., for use in cancer therapy to shorten the life-
- 'span of tumor cells, or as anti-aging therapeutics, since telomere length is believed to

20  be associated with cell senescence.
Various competitive inhibitors. of PARP have been described. For example,
Banasik et al. (“Specific Inhibitors of Poly(ADP-Ribose) Synthetase and Mono(ADP-
.. Ribosyl)transferase,” J. Biol. Chem. (1992) 267:1569-1575) examined the PARP-
inhibiting activity of over one hundred compounds, the most potent of which were 4-
25  amino-1,8-naphthalimide, 6(5H)-phenanthridone, 2-nitro-6(5H)-phenanthridone, ‘and
1,5-dihydroxyisoquinoline. Griffin et al. reported the PARP-inhibiting activity for
certain benzamide compounds (U.S. Patent No. 5,756,510; see also “Novel Potent
Inhibitors of the DNA Repair Enzyme Poly(ADP-ribose)polymerase (PARP),” Anti-
Cancer Drug Design (1995), 10:507-514), benzimidazole compounds (International
30 Publication No. WO 97/04771), and quinalozindnc compounds (International
Publication No. WO 98/33802). Sufo et al. reported PARP inhibition by certain
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No. WD 97/04771), and qui nal ozi none conpounds (International Publication
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SUMVARY OF THE | NVENTI ON Thus,,.an o0 f the_ invention is to .discover
smal | - mol ecul e ﬁﬂﬁsh??f&tb?rffsrﬂll%ﬁg “K‘HB‘{“FFE‘?"“WB}' that are Z¥S scover

such conpoyd® ffibis, &P&ﬂﬁfytth&% mﬁ%@bﬁﬁ%ﬁu&:h&ﬁfcaﬁ Bei pRembdokineses. The
compounds of the general formula | have been discovered to be effective 20

PARP i nhi biprepesies fesirplje for therapeutic applications.
15 : SUMMARY OF THE INVENTION

Thus, an object of the invention is to discover small-molecule PARP-inhibiting

compounds. Another object is to discover such compounds having properties
advantageous for therapeutic uses.
The compounds of the general formula I have been discovered to be effective

20 PARP inhibitors:

R? M
wherein:
XisOorS;
Y is N or CR?, where R is: H;
25 ' halogen; |

cyano;



%Rs NXR/ -1 NFa()-RL Y R4 (1) wherein: Xis Oor S; Yis Nor
CR3, where R3 is: H 25 halogen; cyano; 5 WD 01116136 PMJSnan3882 an

optionally substituted al kyl, alkenyl, alkynyl, cycloal ky
hgterocyclag?QWFPGaryl, or heteroaryl group (e.g., unsubs%FpﬁFgﬁwg¥
substituted wth one or nore substituents selected from hal ogen, hydroxy,
nitro, cyan, and am no, and al koxy, alkyl, aryl, and heteroaryl s groups
unsubstituted or substituted with one or nore substituents selected from

hal ogen, hydroxy, nitro, cyang.. and opti.onall ubstituted . am d et her
groups (such as Oaryl)); 9@9@5@@’,&1& r@mwiazfeﬂy%raﬁ%“yﬁnﬁc@ﬁﬂs: H;
OH an optionally subigterdcytioslkdll kivyl, crl k@erphryl girdupnye.g., Comshisstituead or

het er ocycl oal kyl, aryl, 10 heteroaryl, 0O-alkyl, or O aryl group (e.g.,
unsubstituted or substsPPstited With °8ﬁe°rofn°Fﬁ)rSEg/s§‘Hl&’§ftsi telretiids from BalogH f r om

hal ogen, hydroxy, cyanggroxPiditd.c gmﬂﬁﬁﬁa,ﬁﬁq‘k@%“‘?ﬁgﬁ?%‘“%@f%ﬂrom

unsubstituted or substituted w th one or nore substi 's sel ec
hal o, hyds oxy, nitro, gqupsounsubstititedrionspbstimted\RATR28¢ axhmore Ribstiments R28 ar e
each independently H selected from halogen, hydroxy, nitro, cyano, and optionally substituted

amino and ether groups (such as O-aryl)); or
-C(W)-Rzo, where Wis Qor S, and R js: H; OH; an optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
10 heteroaryl, O-alkyl, or O-aryl group (e.g., unsubstituted or substituted
with one or more substituents selected from halogen, hydroxy, cyano,
nitro, and amino, and alkyl and aryl groups unsubstituted or substituted
with one or more substituents selected from halo, hydroxy, nitro, cyano,
and amino); or NR”’R?, where R” and R?® are each independently H;
15 OH; an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heteroeycloalkyl, aryl, or heteroaryl group (e.g., unsubstituted or
substituted with one or more substituents selected from alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl groups
unsubstituted or substituted with one or more substituents selected from
20 halogen, hydroxy, nitro, cyano, amino, trifluoromethyl, alkyl and aryl
groups);

-CRZ=N-R*, where R® is H or an optionally substituted amino
(e.g., dialkylamino), alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, group. (e.g., unsubstituted or
25 substituted with one or more substituents selected from halogen,
hydroxy, cyano, nitro, and amino, and alkyl and aryl groups
unsubstituted or substituted with one or more substituents selected from
halogen, hydroxy, nitro, cyano, and amino), salkyl, sakyl, O-alkyl, or O-
aryl and R® is H, OH, an optionally substituted alkyl, alkenyl, alkynyl,
30 cycloalkyl, heterocycloalkyl, aryl, heteroaryl, O-alkyl, or O-aryl group

(c.g., unsubstituted or substituted with one or more substituents selected



is OH;, an optionally substituted al kyl, al kenyl, alkynyl, cycl oal kyl,

het er ocycl oal kyl, aryl, or heteroaryl group (e.g., unsubstituted or

substi t ut one or nore substituents selected fromp kenyl ,

al kynyl , ‘@68”%@%& het er ocycl oal kyl, aryl, and heteroarJP S?gﬁ%s
unsubstituted or substituted with one or nore substituents selected from 20
hal ogen, hydroxy, nitro, cyano, amno, trifluoronethyl, alkyl and aryl
groups); -CR29 N R30, where R29 is H or an optionally substituted am no

(e.g., dialkylam no) g I a%ky a

het er ocycl oal kyl , ary , %?te%o ryl, crouplﬂ%s m5f¥ﬁ%%sh§¥?“?h?%%a%¢ 25
substituted w th onegroupsmomsebstitited jor Lsshstituted | widt ede farompotea bubgtitments hy dr oxy,
cyano, nitro, and anj nd g unsulst i t-uiige or
substituted with one® g@eﬁgtoén géd%éetnT %ﬁ&s}(‘g& é’caflg'aanfiragﬁ? h%fllglge , " hydr oxy,
nitro, cyano, and anwhe} R35ahck)H32, areadayh indeperddently H;)rOIQ oraizybpt&mdlljRSO is H,
OH, an optionally substl ed al kyl | kenyl y.cl o I kyI ,
het er oc§cl oal kyl , ar$Hpst g&c&lap@gnyl@?@nwypquﬂﬂcyg Yeﬂcy&f’ Elﬂ

unsubstituted or subghdd éf?eg'oiﬁiKé‘goﬂl%ugitmi“"&[6r§&&§iukéduﬁﬁﬁ%n§%l-?&tr@d 6 WO
01/ 16136 PCT/ US00/ 23882 romhal ogen, hydroxy, cyano, nitro, and am no,

and al kyl and aryl subsfitpentsnseigstedi tf{ﬁﬂédauﬁ’l,s snyl; yellsynyhi taycloslkylor nor e

substituents sel ectgs ég@t‘]ﬁ&?‘ ‘-EECRIFE C anpjno), or
NR31R32, where R31 ageéa areé e ch |ndepe ﬁre‘ntl g é@fﬁb%t?&g% g%otlonally

s substituted al kyl ,substitated | witla|dog ngrl mogsy shlbstitueyts, seﬂwtedr fromchdegdoy| , aryl,
or heteroaryl grou nsubs ne or nore
substi tflents sel ect W tr &Hehyﬁug%lnéﬁgf%ﬁ&gailglagag{?%s

- heterocycl oal kyR!isaryl, and het eroaryl_ groups unsubstituted or substituted
w th one or nore substityents selected from hal ogen, 10 hydroxy, nitro,
cyano, amno, trifl uorong\a%?“,’ al kyl and aryl groups); R is H

cyano;
an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
15 : heterocycloalkyl, aryl, or heteroaryl group (e.g., unsubstituted or

substituted with one or more substituents selected from halogen,

bydroxy, cyano, nitro, and amino, and alkyl, alkenyl, alkynyl,

cycloalkyl, heterocycloalkyl, alkoxy, aryl, aryloxy, heteroaryl, and

. heteroaryloxy groups unsubstituted or substituted with one or more

20 substituents selected from halogen, hydroxy, nitro, cyano, amino, lower
alkoxy, trifluoromethyl, and alkylcarbonyl);

CO)R', where R is: H; an optionally substituted alkyl,

alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group

(e.g., unsubstituted or substituted with one or more substituents selected

25 _ from halogen, hydroxy, cyano, nitro, and amino, and alkyl and aryl

groups unsubstituted or substituted with one or more substituents

selected from halogen, hydroxy, nitro, cyano, and amino); or ORY or

NR2'R?, where R, R and R* are each independently H or an

_ optionally  substituted alkyl, alkenyl, alkynyl, cycloalkyl,

30 _ heterocycloalkyl, aryl, or heteroaryl group (e.g., unsubstituted or

substituted with one or more substituents selected from alkyl, alkenyl,



hal ogen; cyano; an optionally substituted al kyl, al kenyl, alkynyl,
cycloal kyl, 15 heterocycloal kyl, aryl, or. heteroaryl group (e.g.
unsubstituted or substituted with one or nore substi tuen&,g:ﬁ Lﬁﬁ %d from
hal ogen, MM cyano, nitro, and amino, and al kyl, @’S ynyl ,
cycl oal kyl, heterocycl oal kyl, al koxy, aryl, aryloxy, heteroaryl, and

het er oaryl oxy groups unsubstituted or substituted with one or nore 20
substituents sel ected fron1ha|ogen hydroxy, nitro, cyano, am no, |ower

al koxy, trifluoronethy nda ar hon OR 2, re Rl is: H an
optional |y substitut ed’!"g'ln 3‘?“?@ é‘l"t é{w ¥ 2B groups
heterocycl oal kyl, ar ylunswsumrdafr@awsu{utairmpone(& rore swsﬁtalaﬁtb lsélbet&ﬂfr&ﬁ
substituted with one qr_nore substituents selected 25 from hal ogen,

hydroxy, cyano, nitr o halogen. RSy, Bife. eyarg, aming, wlppromethyimlkyl med waxli t ut ed
or substituted with ONfo ,ﬁ,g) nore substituents selected. from hal ogen,
hydr oxy, nitro, cyano, a anm no); or OR19 or NR21R22, where R 9, R2' and

R22 are each independentl yORZ)er Rbpm Haahlopum;ﬂysubsntmﬂl Elkﬁyilkemyl kenyl ,
al kynyl , cycl oal kyl o] k oar qroup (e.qg.,
unsubstituted or subs"@?’?‘ﬁ'r q\/\%[l‘m g EX’SYCI yé- §'ﬁ'[ﬂs?re{’ Bc €d from
al kyl, al kenyl, 7 \Ouddubbithda o?@ﬂ’HshWﬂi&B&% or%&&&wsnuﬁﬂtﬁkﬂadt&yﬁmm

het er ocycl oal kyl , aryl,  and heteroar groups unsubst i.tuted or substituted

with one or nore substiAlO8EydwRy. ‘Ei?‘?‘brﬁ“ rrmpRyend iy agd \aryl greups
cyano, anino, trifl uorlﬁﬁﬁisbmtedoabkashm@éa%ﬁadeorgﬁ&ym&sumém%&mme R 3

is: H an optionally substituted al kyl, alkenyl al kynyl', cycl oal kyl,
het er ocy&? oal kyl , ar y/halogen. hydtexy aityd, cyameapd@miee);  unsubstituted or

iubst ituted with one or SSO?F“SWhHéﬁmssosflo‘PQt efi Rrop ﬁ%ﬁ’%ﬁﬂmhydf oxy,
yano, nitro, and am no, an kYl aryl

substituted alkyl, alkenyl, alkynyl, cycloalkyl heterocycloalkyl, aryl, or
heteroaryl group (e.g., unsubstituted or substituted with one or more
substituents selected from halogen, hydroxy, cyano, nitro, and amino,

15 and alkyl and aryl groups unsubstituted or substituted with one or more
substituents selected from halogen, hydroxy, nitro, cyano, and amino);
or NR®R*, where R® and R* are each independently H or an
optionally  substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group (e.g., unsubstituted or

20 substituted with one or more substituents selected from alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl groups
unsubstituted or substituted with one or more substituents selected from
halogen, hydroxy, nitro, cyano, amino, trifluoromethyl, alkyl and aryl
groups); or

25 NRR!®, where R'7 and R!® are each independently: H; an
optionally  substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group (e.g., unsubstituted or
substituted with one or more ‘substituents selected from alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl groups

30 unsubstituted or substituted with one or more substituents selected from

halogen, hydroxy, nitro, cyano, amino, trifluoromethyl, alkyl and aryl



unsubstituted or substituted with one or nore substituents selected from
10 hal ogen, hydroxy, nitro, cyano, and amno); S(O,,Rl6, where nis 0, 1
2, and R16 is; H an optionally substituted al kyl | kynyl ,
cycl oal ky‘fv ofL8136 ocycl oal kyl, aryl, or heteroaryl gr oupUF Q%I/zasﬁ
unsubstituted or substituted with one or nore substituents sel ected from
hal ogen, hydroxy, cyano, nitro, and amno, is and al kyl and aryl groups
unsubstituted or substituted with one or m)re substituents selected from

gfgogggh P%g;ggaenﬁ%‘&ﬂ %X@pﬁzo\.ﬁa{é% ona Iy su |tu$ﬁ§ a?ﬁgﬂﬁé&d%gnsln,d e

al kynyl, cycl oal kyl ,alkehyl alkgoy,cdyclahlkyll hetenoyycloailkyl hey]ehmogt?l O-glkyi, (e.g.,
unsubst i tuted or 20 s i ti.tuents sel ected from

alkyl, alkenyl, al W%St Et&l%sg(&gkbgs‘%ﬁz?‘gﬁr“o‘&‘yﬂ B‘Eﬁfﬁ%élwm’a?% or

het eroaryl groups %ﬂﬁdﬁh&h&tsﬁk&éd%nﬁuﬂ Sdent u&@&myﬁoom@ooanmm
substituents selected from hal ogen, roxy, nitro, cyano am no,

trifluo¥onethyl, al lapdalkykangapyl ?@W&H%‘Pm opsybpiittewith OfE OF BIOFE1 7 and R18
are each 'ndependentshﬂ%:tdénts%@lect@@tf ﬁﬁ&%ﬂf&?thh ! §nét! ¥ lami )k&”yI

al kynyl , cycl oal kyl et eroc eteroaryl group (e.g.
unsubstituted or smﬂ% R’%“umé:d haw\eR rarqmaeh dndspendentn ts  OF; cant ed from

al kyl , aIkenyI cy I eraq oaI ar

het eroaryl groups 3 ﬁ%rlsu st%&l'b%ﬁiu@éor "@%sti Ptd W dne)é doﬁ%ﬁ
substituents sel ect edtefdcwiballqa,l groupr (e.g.C asubstitated nar,
trifluoronethyl, alk é .and, ar ﬂ/ 613 ??I_CH%(E)’&I?‘ e‘%(L:\oups)
C(O -R¥D where R20 |§ stifyited it 8ﬁ68 flv"s"gso %@Iﬂk 1 kenyl ,
al kynyl, cycl oal kyl a]]i&ﬁfrl‘?r@ﬁhbﬁlkﬁahkel’émcyaroﬂkyl, h@yEr @ \bterdaydl faphips OF

Garyl group (e.g., unsubstituted or substituted with one or

substituents sel ect d@syostitted or sapstiuted yithppg or mpgs b sWe]eatﬁggﬁm no, 5 and
al kyl and aryl groupgiogs Hhdloky, Wifsl Gancs WA, ithiedtombth]), ARG /id 49 € |

_ groups); or S(O),NR?N?, where R and R? are each independently H
15 - or an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group (e.g., unsubstituted or

substituted with one or mare substituents selected from alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl groups
unsubstituted or substituted with one or more substituents selected from
20 halogen, hydroxy, nitro, cyano, amino, trifluoromethyl, alkyl and aryl
groups); '
R2isHor alkyl;
R*is H, halogen or alky};
R’ RS, R7, and R® are each independently selected from:
25 : H; _ :
an. optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group (e.g., unsubstituted or
substituted with one or more substituents selected from halogen,
hydroxy, .nitro, and amino, and alkoxy, alkyl, and aryl groups

30 unsubstituted or substituted with one or more substituents selected from



substituents selected from hal o, hydroxy, nitro, cyano, and am no); or
NR27R2s, where R27 and R28 are each independently H OH an .optionally
substituted alk al kenyl', al kynyl, cycloal kyl, heteroc aryl,

or heteroarW? Hﬁ%ﬁb (e.g., unsubstituted or 10 substituteéﬁﬁﬁg%5%%e or nore
substituents selected fromal kyl, al kenyl, alkynyl, cycloal kyl,

het erocycl oal kyl, aryl, and heteroaryl groups unsubstituted or substituted
with one or nore substituents selected from halogen hydroxy, nitro,

cyano, am no, trifluoronethy al k and aryl rou or AZNRQ N26,
where R25 and R26 are R a??ucya'}q f’gng BSPPW i tut ed

al kyl, al kenyl, al kanéthergy&ﬂpQQuKNhso-aﬁm yedmacycl oal kyl , aryl, or het eroaryl
group (e.g., unsubstitute #’bst ituted with one or rore substituents

sel ected from al kyl, al kenyC(O)-BI k yhgre Rcy’él oH} iy | optineallyr wbgtétnisd | aligll,  ary|
and heteroaryl groups E&%\P%&#E%%%ﬁ roxyhlémgfw Q)r%@&r r%rgi%u%

substituents sel ect ed cyano,
trifluorosethyl, al kyI (e ainsubgtitutegrop syttsiitutddAvithsond opmoné kqblsutuaﬁs sedeckdd

hal ogen or al kyl; are eac I ndepe ntly.selected from
25 H an . optlonal I y g%ﬂs}tahgﬁ'[‘n%' ‘Erﬂﬂm aﬁnafﬁlﬂh%GﬁYlo%PWI ,

heterocycl oal kyl, aryl unsassnhﬁé@dszcsapsdmtemitﬁ oﬁ@mgnorelsﬂssﬁafehistsureaed fom
substituted with one or nore substituents sel ected jlrom hydr oxy,

nitro, and am no, and BAl9&SRyhYdEeRYy pitros ad amino)rddRs oF gubg’thlFLR ed or

substituted with one 0R52'£H&RS%QéédhtxhkféﬁIa&deﬁ@}ﬁ%%ﬁ’oﬁﬁMI SundfRuel 218,36
PCT/ USQO/ Z3882 hal ogen, droxy, nitro, cyano, and opti onal l'y substituted

am no ando et her group%lkf(nyﬁ@ﬂiyaxl ey@na}ky)l)hemmcl@eltyl, Reyh or\hieteraaryRpmoups . H;

an optionally substit u(te%d, uﬁ“@éﬁmted or substituted with one or more substituents selected
from alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, and
heteroaryl groups unsubstituted or substituted with one or more

substituents selected from halogen, hydroxy, nitro, and amino, and alkyl

15 ' and aryl groups unsubstituted or substituted with one or more
substituents selected from halogen, hydroxy, nitro, and optionally
substituted amino groups);

where when Y is CR?, R, R, R?, R%, R®, R®, R’, and R® are not all H.

The invention is also directed to pharmaceutically acceptable salts, prodrugs,

20 active metabolites, and solvates of compounds of formula I

Preferably, the compounds of formula I have a PARP-inhibiting activity
corresponding to a K; of 10 pM or less in the PARP enzyme inhibition assay.

' The present invention is also directed to pharmaceutical compositions each
comprising an effective PARP-inhibiting amount of an agent selected from compounds

25  of formula I and their pharmaceutically acceptable salts, prodrugs, active metabolites,
and solvates, in combination with a pharmaceutically acceptable carrier therefor.

The present invention is also directed to a method of inhibiting PARP enzyme
activity, comprising contacting the enzyme with an effective amount of a compound of
formula I or a pharmaceutically acceptable salt, prodrug, active metabolite, or solvate

30 thereof. The invention is also directed to therapeutic methods comprising inhibiting

PARP enzyme activity in the relevant tissue of a patient by administering a compound

10



al kenyl, al kynyl, cycloal kyl, heterocycloal kyl, aryl, or heteroaryl group

s (e.g., unsubstituted or substltuted with one or nore substituents

sel ected fraom ogen, hydroxy, nitro, and am no, and a g3yl groups
unsubstit‘UP@U‘%ﬁ substituted with one or nore substltuenﬁ‘( se?}g%t ed from
hal ogen, hydroxy, nitro, and am no); or OR5' or NR52R53, where R51, R52
and R53 are each independently H or an optionally substituted al kyl, 10

al kenyl , al kynyl, cycl oal kyl, heterocycl oal kyl , aryI or heteroaryl group

(e.g., unsupstit d ar _.su tlt. edvm ubst u nts sel ected
{Fom al kyr oF Zoreulf, £ or & iRty aellolabi il Srodi.raskr et B o
het er oaryl s(gvaymswdﬂsubstltut ed or substltut ed vmth one or nore

substituents sel ected, from hal ogen, 0X ni t and am.n and al kyl is
and aryl gr oupsOtRE 6BLP %?téadda?ct%a’a&ﬁ 3BAEE B (1 dmeation %lllg’e"%‘%st i tuents

sel ect ed fg @h@ﬂ%fohwl gymléaldegcq,puaﬁ\d opti onal |y substituted am no

groups) ; re when I S , R3, R4, R5 R6 R7, and R8 are not
all H H'hel ALERDESCRIFIUGIN AN B —""—' MBI Ve ,
pr odr ugs, nggﬁﬁﬂiwﬁ %ﬁ% ggol Ites, and sol vates of corrpounds of formula I.

Pr ef er abl y3 of formula | have a PARP-inhibiting activity
corresponding to a K; of 10 pMor less in the PARP enzy I nhi bition assay.
The present i nviaraccerdatics vaﬂsa)cmemne@sedcn;ﬂmmmbemmbdl iwpsed i ons each

Compounds SBRofY FEbHAR to BRRO e ioa R AL ne b o HEMmAR T, | (O
prodrugs, aidtyer substabmit itd €%, coreomwbaskbonatseactuien loowtirdate eithvanbthen
OG5 A B T b R BBETBMALT
o har TR AR “ﬁc‘&gpﬁ"a’d‘f‘ﬁy SepeE S8 g, T TR AR Cor
sol vate 30 thereof. The invention also directed to therapeuti c rret hods
conprising inhibiting PARP enzyi vity in the relevant tissue of a
patient by -ddnTRirepresents gn athglgrpoup, Nt~ 1fdpiéanisld dyslopentiA@rougSery 23882
As used herein, the term “alkyl” means a branched- or straight-chained (linear)
paraffinic hydrocarbon group (saturated aliphatic group) having from 1 to 16 carbon
15  atoms in its chain, which may be generally represented by the formula CyHay,1, where
k is an integer of from 1 to 10. Examples of alkyl groups include methyl, ethyl, n-
propyl, isopropyl, n-butyl, isobutyl, t-butyl, pentyl, n-pentyl, isopentyl, neopentyl, and
hexyl, and the simple aliphatic isomers thereof. A “lower alkyl” is intended to mean
an alkyl group having from 1 to 4 carbon atoms in its chain.
20 The term “alkenyl” means a branched- or straight-chained olefinic hydrocarbon
group (unsaturated aliphatic group havihg one or more double bonds) containing 2 to
10 carbons in its chain. Exemplary alkenyls include ethenyl, 1-propenyl, 2-propenyl,
1-butenyl, 2-butenyl, isobutenyl, and the various isomeric pentenyls and hexenyls
(including both cis and trans isomers).
25 The term “alkynyl” means a branched or straight-chained hydrocarbon group
having one or more carbon-carbon triple bonds and from 2 to 10 carbon atoms in its
chain. Exemplary alkynyls include ethynyl, propynyl, 1-butynyl, 2-butynyl, and 1-
methyl-2-butynyl. '

11



of formula | or a pharmaceutically acceptable salt, prodrug, active
netabolite, or solvate thereof. Other enbodi nents, objects and advant ages
of the i nv%éw |1 becone apparent fromthe follow ng éﬁ@%ﬁz

descri pti ori. L DDESCRI PTI ONANDPREFERREDENBODLMFI VTS O 1ON
PARP- I nhi biting Agents: In accordance with a convention used in the art,

the synmbol "- is used in structural formulas herein to depict the bond
that is the point of attachment of the npiety or substituent to the core

or backbone stru r L o) e. W ther 10 _convention, in _some
structural for rrufg%eét er e‘lgﬁb%tgicgé c%’ :)tno\,\%%%%%g’rp(fﬁﬁlgis?tuﬁfﬁﬁansaﬁ?ﬂ?%g%n
atonms. are naomatiq| mendcydlicdepfusédedr nen-fused l’plelybjitﬁienlt'iﬁg &trﬁaﬁﬂ&yhavgfgzsuﬂy é11_~
represents an ethy] group,, represents a cycl opentyl, group, etc. use
herein, the $aPqR TiRg k?tpmgng‘ang"tﬁpﬁtf’%c H@d-f‘?i’t’g%‘iqnapﬁ&t@teﬁ% neBxsRlsEar )
paraffinic hUﬂ&?@Eﬂﬂ&u%@éﬁﬁ&?ﬁw\m@hﬂﬁy&ﬂl@Wﬁron)é?Up) having from1 to

n I C

16 carbon is atons in its chain, may ‘be "‘general |y represented by the
formul a GkH2k+1, Thedemn khetesoqyple? mfery o a sdturated npattially sa@rated unsatusatedsforal ky|

groups inclu hyl., r i 4 T ;.. 4 sobut vl ,
t-butyl, pen%gﬂgﬁéi%enr?fﬁl?@s%%gn ﬁgﬂxp\%egﬂ%ﬁ{&gﬁﬁ giﬁ%lgm%gé(%lh,av‘é%c?%?r?\é si npl e
al i phati c i smoerietdrémonoselecied fromeitrogér ik ygen and MIMd%emﬂlafpemnero@a}eﬁl ky:
group havi ng. f . to 4 on atons .in its . chain. e term "al kenyl "
neans a br an@ﬁ%‘ggi’%?mgxc}%ﬁ‘gﬁBgSWQV?r@ﬂdé‘thﬂcml?lﬁﬁﬂ}‘g‘Ftﬁ’&’éWI&W“Pﬁr oup
(unsaturated al i phatdyéloglk@UgrodpY i i Jinfeh@ed o Nk @O HEH-BroRRNE Shofdvalesd, Ni N 2
to 10 carbons in its chain., Exenplary al kenyls include et henéll , .

1- propeny? , BOPRIFls 9 fused palypyelis, ring styefureRAving, astofl oF fpm 3 49 d8 cAdonar i ous

- i soneri ¢ pengien \kdind Bt B SHt¥erSatorhid)N ¢ Eatbinihrp AdyBlofiksls 2ALbE 2qRIchRDYET S) - 25
The term "al k% | " rrer(glns a br:fmc?\ec? or strai g(r)\éty?lgha?ﬁed rlllydr c:ﬂ’ﬁ%gpgroup
havi ng one O‘FYCJ%PULC&‘WBWWF besiclopangingl, borydiohewyll f exslobgptyly Iwlamamtyon at ons

inits chai s include ethynyl, propynyl, 1-butynyl,
2-but ynyl , aﬁ’ﬁ“?—ﬁﬁg@tﬁ#-@%?@%yl . 11 WD 01/ 16136 PCT/ 17500123882
A "heterocycloalkyl group” is intended to mean a non-aromatic monovalent,

1 )

1s  monocyclic or fused polycyclic, ring structure having a total of from 3 to 18 ring
atoms, including 1 to 5. heteroatoms selected from nitrogen, oxygen, and sulfur.
Ilustrative examples of heterocycloalkyl groups include pyrrolidinyl, tetrahydrofuryl,
piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, aziridinyl, and like groups.
The term “aryl” means an aromatic monocyclic or fused polycyclic ring
20 structure having a total of from 4 to 18 ring carbon atoms (no heteroatoms).
Exemplary aryl groups include phenyl, naphthyl, anthracenyl, and the like.
A "heteroaryl group” is intended to mean an aromatic monovalent, monocyclic
or fused polycyclic, ring structure having from 4 to 18 ring atoms, including from 1 to
5 heteroatoms selected from nitrogen, oxygen, and sulfur. Ilustrative examples of
25  heteroaryl groups include pyrrolyl, thienyl, oxazolyl, pyrazolyl, thiazolyl, furyl,
pyridinyl, pyrazinyl, triazolyl, tetrazolyl, indolyl, quinolinyl, quinoxalinyl, and the like.
An “amine” or “amino group” is intended to mean the radical -NH,, and
“optionally substituted” amines refers to ~NH; groups wherein none; one or two of the
hydrogens is replaced by a suitable substituent. Disubstituted amines may have
30  substituents that are bridging, i.e., form a heterocyclic ring structure that includes the

amine nitrogen. An “alkylamino group” is intended to mean the radical -NHR,, where

12



The term "carbocycle" refers to a saturated, partially saturated,
unsaturated, or aromatic, monocyclic or fused or non-fused polycyclic, ring
structur only car bon ring atonms (no heteroato on- car bon
ring atoﬁg§%mgagnplary car bocycl es include cycloalkyln§ary ﬁm%

cycl oal kyl -aryl groups. s The term "heterocycle" refers to a saturated,
partially saturated, unsaturated, or aromatic, nonocyclic or fused or

non- fused pol ycyclic, ring structure having one or nore heteroatons

selected fr ni tero v i ncl ude
het er ocycl 019 LJkﬁn‘%t‘i‘g’ﬂrpoar yﬁ%ﬂ&;ﬁﬁﬂh«#&{ mn %2!0% et e?%aglﬁglll &gﬁ% p A
"cycl oal kylw@r@ﬂpindlki, arer&aelndﬂebdndemlgama]kylrgnmpar omat I ¢ nonoval ent,
Ton0Cyel1 C OF {RE BN oblie” S SIS B el fﬁS} ude
cycl opr opy|l groupCi¥ Gnibstititted of ¥absaRRA by one(‘di‘(ﬂl&e @leéubs@m&ic@ RBRYd the

cycl oheptyl, adamantyl, phenant hrenyl and_li ke &moups

"het er oéycl%&?#@}ﬁ“@ﬁ%‘é?fs aleLXPresYy, spegified, inwvhichecag fhederanindicatendaibal ent , i s
nmonocycl i C a rom3 to
18 ring at mg i Egﬂ ﬁthpél{bgﬁm{ghh%&hﬁ%iﬁlﬁswg&%gg@g% fﬁn rom ni %tggen
oxygen, and)tMi’selr (e.g. b)r mdmaang that @ancpﬁﬂisgm’np hemaswst}mled)altwwargm&ups

i ncl ude pyrrol i d . ?ng er. a2| ny|

nor phol i nyl% BI04, e%ed r@%;ygé %&} |%ll|ynuqS&SLl é“ﬁ Ptg'fg tdé?m "aryl"
means an aro@ﬁ&ialllgsmﬁﬁltbﬂhtmmoﬂéoﬁm&'edmﬂble)snbmmentsrI ng 20 structure havi ng
a total of from4 to 18, c,arbqn a %m;eﬁéno h,eteroat%gié’ | ary aryl
groups °ncl ude pPREAS "$HY 'FR’I heFtile feuent ) S ¢ 1ien mﬁ““’ﬁ'@ eroaryl

group” is 'sﬂﬁsﬁﬂﬁﬂdfoing&@%ﬂ%@%%&dgﬁlté@éﬂ%ﬁ@%lecﬁ@ﬂ?%ﬁﬁn $h f used
pol ycyclic, ring structure having from4 to 18 ring atons, including froml

to 5 het er®sirepgh re@medesting.fas @ﬁﬁ“ﬁ Pharpgestically pitable. BSUEAIVe examplesofist r at i ve

exanpl es Ofsu&iléﬂeﬁb%ﬁﬁaﬁtylmaﬁ&u )gdhh!gﬁenp&“ r@l il or G, BER6), amp agpl vl
lyl, f pyrazinyl, triazol tefrazolyl

pyrazolyl, thiazolyl, fur
i ndol ylI , qu\llﬁ@lyl n{xercapiioi rm&’@:l |aﬁvlﬂll°a oxie cy¢lpalkyl, Ahvtermyphdkylorarylam no

group” js i Eggﬁsd C , t a&g'ﬁgh y I tuted”
ani nes Fef ehrgz;e f—é&ﬂl}gups V\h?%ﬂrgig‘k ﬁ%ﬁ%ﬂﬂgn%ra%?u . éo t g’ aﬁ‘y@%gens is
repl aced byhemroagilaxyb|agylthidy sheteraapithio,Dand ithet ilikat ¢ec..ams rillestrated bavtbe 30

substituents t are br.idgi l.e. forma heterocyclic ring structure
that incl| ugEamR ﬁrgcompoundﬁ ggcﬁged here?n). .
Preferred optional substituents for alkyl and aryl groups in the compounds of

the invention include halogens and aryl groups. Substituted alkyl groups include

20 perfluoro-substituted alkyls, and optional substituents for alkyl and aryl moieties
include halogen; lower alkyl optionally substituted by -OH, -NHj, or halogen; -OH;
-NO;; -CN; -CO,H; O-lower alkyl; aryl; -O-aryl; aryl-lower alkyl; -OCHF;; -CF3;
-OCF3; -CO;R?, -CONR®R®, -OCH,CONRR®, -NR’R®, -SO,R"R®, where R*and R® are
each independently H, lower alkyl, or aryl; and the like. Aryl moieties may also be

25  optionally substituted by two substituents forming a bridge, for example -O-(CH;),-O-,
where z is an integer of 1, 2, or 3.

A “prodrug" is intended to mean a compound that is converted under
physiological conditions or by solvolysis, or metabolically, to a specified compound
that is pharmaceutically active.

30 An "active metabolite” is intended to mean a pharmacologically active product
produced through metabolism in the body of a specified compound. Metabolic
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am ne nitrogen. An "al kylam no group” is intended to nean the radical
-NHRa where 12 WO 01/16136 PCTNS00/23882 R is an al kyl group. A

"di al kyl am no is intended to nean the radical -NRB R and
Ro are eactVP Hg@‘d@ﬁdently an al kyl group. The term "optio%rﬂf%&itut ed"”
Is intended to indicate that the specified group is unsubstituted or

substituted by one or nore suitable substituents, unless the s optional
substituents are expressly specified, in which case the termindicates that

the group is un ubst tyted or substituted . wijh.the specified stituents.
Ui e0s | i 0 AFBCRA RS RO e e it Wit ERIOLES SHECIBIBEMBtbup | 5
unsubsti tut edge érh%zvaeeﬁﬁ&nggﬁeuasme@fahaegs@h@/%ewmp%aﬁ&eﬁa{;ﬂ ¥isin

unsubstituted or substituted e., they are optionally substituted) with

one or nore swthnigiessuchss thos G@edrbGIOWhe term "substituent” or "suitable
substituent” is intended to nmean any substituent for a group that may be
recogni zed or readitbdrugeand@aciie mgtahqiréesaxfrarcgmoursirmay bezidentified using ranting ne

Sui Labie Z‘ﬁbi P BORERIESR, otk Rlidins, 6. 5L JE AR 0L,

al kyl, acyl, 20636/(1297y; ShaneD.capL, d Pharfm. ci.,HB6KY), 765-G67,Bdgshawe K.y Dhugabéwy | ,

net er 0oyl ool abhond IS SRORLI, BRGRSE Y P e LBt FERBLCETY

and the |ike BéndgaardH., |ljek?§bfﬁ&ﬂu§ky(]31§¢91er PIRINOET)Y arklONR AN € SK.d Besiph bed
her ei n). Preferred optional substituents for al éyl and aryl groups I'n the

conpounds of end@rA quf(frrorlrﬂsﬁmgr%ﬁ%ge%% opmeat (Kyogsgaarddisseniet yt ed
al kyl groyps Mngw%g&ggardwhgépsstwgﬁt ed al kyls, and optional

substituents for alkyl and aryl noieties include hal ogen; |ower alkyl

optional |y substi tA't's%@ra@' is lgéndeﬂbi%aeaﬁ lp ngéﬁcal]@cefta‘bﬁ%vate%rm o@g H,

O lower alkyl; aryl; -Oaryl; aryl-Iower

- COPRa, - CONR$Rbified CORPOBNRERD retaiuRathy, bmlemﬂ plfiectivgnssse ofk:suchl cMmpauml each
|ndependently y al so
be 25 opti ona slét}\é)&gt | ﬁL{éyg&BﬁE J%'mbst | E‘{énh&ﬁn &rﬂdmﬂféh Q’é{he‘;at or
exanpl e - O ( Gsﬁ‘perz@a],, cthmim,rmethanos WSOmmgjacetaé, ai:etxc&crd;rbr élhanhla‘hpn@dr ug" is

| ntended t O fean 4, Q%Mc@uu y acc!eptagf% al%r JIsei‘t(ljtellxjcpeget"g mean a salt that retains the

biological effectiveness of the free-acid or base form of the specified compound and

that is pharmaceutically suitable. Examples of pharmaceutically acceptable salts

include sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates,

monohydrogenphosphates, dihydrogenphosphatcs, metaphosphates, pyrophosphates,

20 chlorides, bromides, iodides, acetates, propionates, decanoates, caprylates, acrylates,

formates, isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates,

succinates, suberates, sebacates, fumarates, maleates, butyne-1,4-dioates, hexyne-1,6-

dioa_tes, benzoates, chlorobenzoates, methylbenzoates, dinitrobenzoates,

hydroxybenzoates, methoxybenzoates, phthalates, sulfonates, xylenesulfonates,

25 phenylacetates, phenylpropionates, phenylbutyrates, citrates, lactates, -

hydroxybutyrates, glycollates, tartrates, methanesulfonates, propanesulfonates,
naphthalene-1-sulfonates, naphthalene-2-sulfonates, and mandelates.

If an inventive compound is a base, a desired salt may be prepared by any

suitable method known in the art, including treatment of the free base with: an

30 inorganic acid, such as hydrochloric acid, hydrobromic acid,'sulfuric acid, nitric acid,

14



physi ol ogi cal conditions or by solvolysis, or nmetabolically, to a specified
conpound that is pharnmaceutically active. 30 An "active netabolite" is
i ntended _to nmean a pharmacol ogi cally active product pr 4afy ough
met abol | ¥R IASPhe body of a specified conpound. Metabolic 13 WD 01/16136
PCTI USO0/ 23882 products of a given conpound may be identified. using
techni ques generally known in the art for determning. netabolites and
assaying themfor their activity using techniques such as those descri bed
bel ow. Prodru and .acti tapg | fe . a. TR ' L1 fied
usi ng rout |%§1’ g ad ’nalnaélgesh hownllﬂll %\n %ﬁ%{l%r 1‘?’%@%@%&%‘?9_ ae glrakeg‘fﬁﬁi’, G et
al., 1. Meducdihienicid, A@ndélieltid, Zorhdiid 439 Ahalotb anid, Pyruekc aeid, oxdic 4#idirm  Sci . ,
86 (7), 765-767; Bagsha K., Drug.Pev... Res., .34, 220-230 (.1995).. Bodor,
N., Advancesycolic prifgsahesic acids m&%&@@ jeid peghyis gl“%ﬁ?fﬂ‘g%%& g géecf i gn of
Prodrugs (Ege 'ﬁx.hg&&asmiﬁs%éahsaﬂﬂabiar&mﬁéacilﬁ-amiﬁleﬁdwghchamkpeﬁal i cation
of Prodrugs, Drx‘gg sign and Devel opnent (Krogsgaard-Larsen et 10 al.,
eds., Har wosill oxcgletamiccacid;sromatisrasid spoly as bengoicsasid o einnamic pgidiefifenict o mean a
phar maceutical | C s A Lfiied compound t hat

C J suth & I%g@iege#ﬁoﬁig E&&BFetﬁ%%mlﬁBﬁ%lf Bicthé gkce.

retains theé®i® 0gl ectiveness such conmpound. Exanpl es of
sol vat es i ncl uddf awigvestiveésconfpotulrbisi anvasid, iaodesired saltvivay bt ipvapaned thiy amait er |

i |, .eth I th I t hyl ' id..
ot hanol am risie RAon KA IR 1 gt iber SEMEREe ol i BOANCOL |
salt that r&todédntc BaB€ sudh &8 MOimine (finiaty, tsbacdiay Sorabrtinly), dhralledianetal ayr base

formof the specified c und and that | har maceuti cal | y.sui tabl e.
! 639 of s PR dSH APRPAes B ekl < IusBetive, faamples O spiptlt s
pyrosul f at egeludl: S WrhRhE SaltsS dérfvied Sfom Rinfibd fa8ide Ssuclp e Sgljviecand arginine;
monohydr ogenphosphat es, di hydrogggﬁohosphat es, netaphogsphates,

pyr ophos phaaremoniBOpHmAG;y jserogdany, apd dedary; ypings sand, cydlig; gaines, 'Yk Aat es,
decanoat es, ;CaEl &115 olifts Wd]lﬂ &rine; BOWARbSRorghnO Bilhs YiEAedFronf &RIRRT €S,
hept anoat esI,) propiol dtes, oxal ates, malonates, succinates,  suberates,
sebacat es, dalrimm.apetessivmm| magresivmy Umanganese.4 irgh.o g@RPST. #Hag yduminug, agdoat es,
benzoat es, chl or obenzoates, nethyl benzoates, dinitrobenzoates,

hydr oxybtnz0dtes, net hoxybenzoates, phthal ates, sul fonates,

xyl enesul f onat edn the case of compounds, salts, or solvates that are solids, it is understood by

those skilled in the art that the inventive compounds, salts, and solvates may exist in
different crystalline or polymorph forms, all of which are intended to be within the
scope of the present invention and specified formulas.

20 In some cases, the inventive compounds will have chiral centers. When chiral
centers are present, the inventive compounds may exist as single stereoisomers,
racemates, and/or mixtures of enantiomers and/or diastereomers. All such single
stereoisomers, racemates, and mixtures thereof are intended to be within the broad
scope of the generic structural formulae (unless otherwise indicated). Preferably,

25 however, the inventive compounds are used in essentially optically pure form (as
generally understood by those skilled in the art, an optically pure compound is one that
is enantiomerically pure). Preferably, the compounds of the invention are at least 90%
of the desired single isomer (80% enantiomeric excess), more preferably at least 95%

(90% e.c.), even more preferably at least 97.5% (95% e.e.), and most preferably at least
30 99% (98%e.c.).
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25 phenyl acet at es, phenyl propi onat es, phenyl butyrates, citrates, |actates,
y- hydroxybutyrates, glycollates, tartrates, nethanesulfonates,

pr opanesul f onat ey napht hal ene-1 - sul f onat es, napht hal ene-}%— ﬂé}%@%es, and
mandel at es. WPPUIPE nyentive conpound is a base, a desired &4 e
prepared by any suitable nmethod known in the art, including treatnent of

the free base with: an 30 inorganic acid, such as hydrochloric acid,
hydrobrom ¢ acid, sulfuric acid, nitric acid, 14 WD 01/16136

PCT/ US00/ 23882 phgsphoric.acid d the like;.or with an otqgani ¢ acid,
such as acetic 'acihﬁ",e HPRee °€P‘5,°§rﬁ§eu%°@il3ﬂu8 S0 @mw&ﬁd'ﬁ igﬁo H@?’gi,‘s&ft%‘rf?ﬁri c
aci d, mal oni Ccovgled by e depictedendtal forailh. CFaGixamplegWhienR i€ CILoISH 9ad Yoy i C

acid, pyranosidyl acid such as glucuronic_acid or galacturonic acid;
al pha- hydr oxyNef@e tautamssic darms;of formuladiage taileblet ar i ¢ aci d; anino acid such as

aspartic s acid orprglepb@Rt %m%ﬁiﬁirc@hﬁ%%f?&hﬂlé%ﬂu&éu&ﬁﬂ%ﬂ%t&d,%&&-Or

cinnam c acid; sulfonic acid such as p-toluenesul fonic aci
et hanesul foni andadi-shbstisated tasyl| ande hetefoaryh grempsh tand calkyd rgsenpscurisybstituted iod, a

desired salt v. he  nr. [ I od _kno in the art,
including tr eg%?remﬂ'fd g\hﬁ{)ﬁ%‘%g érﬂg)és@(g:&? tﬂ“"% Iatgnh%fe%ar&’ga%?u@s‘ \g&s%lpbeéc Ocda?fﬁse,
such as an anéompoapds whersin Rlcis:oG{@B'?, where ®'T isalkyl, or NR% KA l;ior STORRQr 10
al kal i ne earth, et ak .hydr oxj r the like, Jllustrative exanpl es. of

Sui table sal 19 Ry il OO Aeh i i &5 Tak % che el s it SR B Y as

gl ycine and aggdinéd)eR? i piRifdbly HoriloWéryalkyl e RIS preforabMH dritfaldges.y RAMRTES;
and cyclic ampes, such a r@rfg%ﬁg'rl di ne, _m)rlohol I ne, and pi perazi ne; as well

s ]
as i norgat ¢ RarRdRG@EEwRhP Jher apptiopallyspbstitutediald of agil gvolBnesi um

manganese, iron, %%ﬁpﬁéﬁzeﬂd&fﬂx&%f&@q‘mﬂ\ﬁai,!ﬁ'his'-ﬂgtioﬁﬂl tiBsififieg Of
conpounds, salts, or solvafes that are solids, Jt is u erstgod T)y t hose
skilled in theykartheternaryl: Ricis HsRe it Hios balogen Bnd®, Rsand R apgrrack Bf; wed Xdis may
exist in diff grpt crystalline or polynorph forms, all of which are

i ntended to be "hin the scope of the present invention and specified
formulas. 20 | n sdnotheapeferrechembodimerts vf faromizoly R sis \OH lor 1S3 eind Y AN,

centers. \We hira enters are ese the inv Y onpounds y

exi st as ¥ ngle s lgirtcéa(;’:i’éosrlr'ﬁ gom ‘g@r@rﬂ? rel@é il 0%%@%3 5 reéﬂ‘g‘?‘li[ Bner s

and/ or di ast efoanula k. whtré Zsisoh o2iS)dt%is H or alkyl, and all other variables have the
definitions given above:

RZ R®

In preferred embodiments of formula II, R? and R’ are each independently H or
20 methyl, R*isHor halogen, Rs, RS, R7, and R® are each H, and X is oxygen.
In further preferred embodiments, the PARP-inhibiting compounds are

represented by formula III:
H

.O N“}
A
I />—H“

Z
R
(Im
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stereoi soners, racemates, and m xtures thereof are intended to be wthin
the broad scope of the generic structural formnulae (unless otherw se

i ndi cate erably, 25 however, the inventive conpopRfls: sed in
essenti aﬂ%’?og{?ﬁ‘cal ly pure form(as generally understood 'biﬁ?%gge skilled
in the art, an optically pure.conpound is one that is enantionerically
pure). Preferably, the conpounds of the invention are at |east 90% of the
desired single isomer (80% enantioneric excess), nore preferably at |east
95% (90%e.e.),Ly8p. nore preferably at |east 97.5% (95%e.e.), and nost
preferably at least 30 99% (98% e.e.). 15 WD 01/16136 PCT/ USQOQO 23882 The
t aut oneri ¢ f or neY dd astdefinedlabpvrands of - fornula | are also intended to be

covered by the degpi.ct ed general ' or SH
and Yis N thektauebi rgle{%oraﬂ'fé g‘[&M’ gsru%gtﬁgte&égg@L%%m@I e.eobr é)g;r red R
groups for gmeiasHsscléted CFohl aldgen, Nhydidhy, unsa,badd taniirey , andoalkyl, sirdnd

di -substituted aryl and heteroaryl grqups;, and alkyl grougs.unsuhbstituted
or subs§i th?tﬁfﬂaf\)df alkogh @y H“@ %%@Fﬁ?&%ﬂ“"ér"?l’ubﬁgmﬁt% F‘@’é???e%d’flﬁh ps. Al so
preferred apgs oCRFRQAUBERuHRAERER Boml Kalogeh, Dyddoky, 10ReF B1kbky; cysnophiles] OF
NR21, R22 , orOS(O)"R16, ev\/nere R16 is Iﬁgﬁ)r al k?/rl and n i% 0, 1, or.2 (the
sul fur at onaidamineitand| |y or fully .oxidized). R2 is preferably H or |ower
alkyl. R4 is prelf{ﬂriga\ﬁloyhgjlo hal ogen. R5, R6, to R7, and R8 are each

preferably H or an optionafly substituted a{llgyl' or acyl group. In other
preferred. enbodinpeefersedeimbiodianentsraffivramula MR *'jis mope-iop dsubstituied ohenylit ed  ar yl

or heteroaryl; LS H R4 | . l, . R5, R6, R7, and R8 are each H
el e et Sl 050

and X i $° oxygen® preferre ments of formula 1, R is OH or
SH, and Y is N§ is Mre preferably, stch conpoungls are the tautoners of
formula I r sthted by formula I gr e j r S, ROis Hor alkyl,
and all oth abI@we the deiryiri Ng’y

F? 'Fb

above: R2 % R5 Rs X N
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NRe >==Z N R4 RO In preferred enbodinents of fornula Il, R2 and RO are
each independently Hor 20 nethyl, R4 is H or halogen, R5 R6, R7, and RS
are each H_and X is oxygen. In further preferred enbodi

PARP- i nhi bi‘Y?ﬂb'lsc!%pounds are represented by fornula I ng’#ﬁ / R11
Y R14 16 WO 01/16136 PCT/ USO0/ 23882 wherein: Y is as defined above; R' is
an aryl or heteroaryl group unsubstituted or substituted wth one or nore
substituents sel ected from hal ogen, hydroxy, nitro, and am no, and al kyl,
aryl, s heteroaryl, al koxy, aryloxy, and heteroaryl oxy groups
unsubstituted or subsfituted with ' hbiuent s selected from
hal ogen, hydroxy, i no; and R14 is H or
hal ogen. In prefer i S nmono- or

di - substituted phen 10 Preferr speci es of the—nvention include: NH/
NHNH \ | N~/ NH\ ; ;

Especially preferred species are described in the Examples as Examples 2, 6, 8,
s 14,34, 37,58,59,75, 82,98,99, 119, 129, 130, 132, 134, 137, 141, 142, 148, 149,
170, 171, 177, 184, 186, 197, 203, 207, 210, 211, 212, 223, 233, 245 and 246.

Pharmacentical Methods and Compositions:_
The invention is also directed to a method of inhibiting PARP enzyme activity,

10  comprising contacting the enzyme with an effective amount of a compound of formula
L II, or I, or a pharmaceutically accéptable salt, prodrug, active metabolite, or solvate
thereof (collectively, “agents”). For example, PARP activity may be inhibited in
mammalian tissue by administering such an agent.

"Treating" or "treatment” is intended to mean mitigating or alleviating an injury

15 oradisease condition in a rﬁammal, such as a human, that is mediated by the inhibition
of PARP activity, such as by potentiation of anti-cancer therapies or inhibition of
neurotoxicity consequent to stroke, head trauma, and neurodegenerative diseases.

Types of treatment include: (a) as a prophylactic use in a mammal, particularly when

the mammal is found to be predisposed to having the disease condition but not yet

20  diagnosed as having it; (b) inhibition of the disease condition; and/or (c) alleviation, in

whole or in part, of the disease condition.
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/ \ N(CF6)2 O NHNHNH\ 1\ \' / NH NG C F/ NNtw HO/) NN N/
NHCFb s 17 WD 01116136 PCT/US00/23882 O NH -WH NH NHCtb N(CHg)g NH NH

NH o - cX\LNH N /"\ - J N/ NHW and Especially pre cies are
descri bed"PAH¥ Exanpl es as Exanples 2, 6, 8, 5 14, 3%‘%@%&3@9 59, 75,

82, 98, 99, 119, 129, 130, 132, 134,137, 141, 142, 148, 149, 170, 171,
177, 184, 186, 197, 203, 207, 210, 211, 212, 223, 233, 245 and 246.
Phar maceutical Methods and Conpositions: The invention is also directed to
a method of inhi Ietiin?e tig)ﬁb\ Eo le)rr(])%}élre?thacgatpleﬁ/t{cti}(t’crventions appropriate in disease or
injury states where PARP activity is deleterious to a patient. For example, the tricyclic
compounds of the invention are useful for treating cancer, inflammation, the effects of
heart attack, stroke, head trauma and neurodegenerative disease, and diabetes.

5 One treatment method involves improving the effectiveness of a cytotoxic drug
and/or radiotherapy administered to a mammal in the course of therapeutic treatment,
comprising administering to the mammal an effective amount of a PARP-inhibiting
agent (compound, pharmaceutically acceptable salt, prodrug, active metabolite, or
solvate) in conjunction with administration of the cytotoxic drug (e.g., topotecan,

10 irinotecan, temozolimide) and/or radiotherapy. The agents of the invention preferably
have a cytotoxicity potentiation activity corresponding to a PFsg of greater than 1 in the
cytotoxicity potentiation assay.

The PARP—ixﬂtibiting agents may also be advantageously used in a method for
reducing neurotoxicity consequent to stroke, head trauma, and neurodegenerative

15 diseases in a mammal by administering a therapeﬁtically effective amount of an
inventive agent to the mammal.

The PARP-inhibiting agents of the invention may also be used in a method for
delaying the onset of cell senescence associated with skin aging in a human,
comprising administering to fibroblast cells in the human an effective PARP-inhibiting

20 amount of an agent.

Further, the agents may also be used in a method for helping prevent the
development of insulin-dependent diabetes mellitus in a susceptible individual,
comprising administering a therapeutically effective amount of an agent.

Additionally, the agents may also be employed in a method for treating an

25  inflammatory condition in a mammal, comprising administering a therapeutically
effective amount of an agent to the mammal.

Moreover, the agents may also be used in a method for treating cardiovascular
disease in a mammal, comprising administering to the mammal a therapeutically
effective amount of a PARP-inhibiting agent. More particularly, a therapeutic

30 intervention method provided by the present invention is a cardiovascular therapeutic

method for protecting against myocardial ischemia and reperfusion injury in a
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10 conprising contacting the enzyne with an effective anmount of a conpound
of formula 1, Il, or Ill, or a pharnmaceutically acceptable salt, prodrug,
active netabolite, or solvate thereof (collectively, "ag ﬁ%&

exanpl e, PAYBOYIENG ity mmy be inhibited in manmalian tis y,,,,fsg,,r

adm ni stering such an agent. "Treating"” or "treatnment” is intended to nean
mtigating or alleviating an injury 1is or a disease condition in a mamml,
such as a human, that is nediated by the inhibiti-on of PARP activity, such

as by potentiation of anti-cancer .therapies or inhipition of. neurotoxicity
consequent t 0‘“%?’*“8‘& EOmpIISING %ﬂ%@%ﬁﬁ%@ﬁ%&%&? gﬁ %w&?gfe%\%oé%p.oun ypes

of treatnent dffeinidel, IV, 8) IBGr aphafmaebydcally aceptalle isilt, prodaug)attivepidtabiolitd, ar | y
when the mammal is found to be predi sposed to having the disease condition
but not yet Msﬁlvﬁ‘@rﬁ'@%@ﬁ- as having it; (b) inhibition of the disease

condi tion; and/ or ) %t Hel Aidentive aclhi0!a ifibitdts RAPARP bhetivity itlay Base
condition. 18 WO O 1% gigePCT/_USO%" 23882 ‘Iahé inl\_/e?]t I on al sf(:) Jpl}r?pvi%es

t her apeut i< i measnred by iaoyof the pritablei methodskndws on ssilable imfhe art, iwcludiag bytier e
PARP activity .is deleteri tQ ient..For exanple. the tricyeli.
conpounds of PHEAMHI KIS %éjy%'r & u‘ég(gﬁl ?Fe %s‘?t?@ﬁtagsﬁg@aa%%‘élh I(]anle‘%n’f“ %’yr?rr#ﬁtllgon
the effects ohe PARPrehzyihd inhibitiontassalydeschibathdreinuma and neur odegenerati ve
di sease, and diabetes..5 One treat nent t i nvol ves [nproyj ng.the

ef fectiveness of a&%wmnc%r‘ﬁ@_ma‘ﬁa‘f@ ‘r?}glgleo ‘?’I'E'Pé‘p; _g[drﬂ’nﬁisfgﬁ_le To a
mamal i n t hepeaicaidally tab&f)ﬁﬁﬂbﬂrb&u%‘f, QaltsBétive m&aHTNitdsS hitDsMehids ey 861 Ng tO
the manmmal an effective amount of a PARP-inhibitin g‘g’gnt (conpound,

phar maceutd caperipriaed aprosding @1y, of the serprallyc grogpte | Pk @dmpnistragign \ ot e)

I n conj uncti o Wi AGE LR Hhsfrhi 1l EfaBicIbdes OF Hninfiulion dngiiaL €can,
o irinot ecanz,wa?éeﬁrmlzo ?lrahﬂde) sand/or rgdi ot ﬁgrapy. d%ﬁe agents onftnhe

i nventi on pr eintavebbys, otahnasal, pagenterdxiopicaly trprsdenmal, and aeetad delivery.yOral and

correspondi n%ﬂkg{e ﬂ‘ﬁﬁ%ﬁ‘.’%{gm%’gﬁ%%‘lt han 1 in the cytotoxicity potentiation

assay. The P nhi bl may al so be advant ageously used in a
met hod for reduciAwinventivet agentcmay be edminipread ad o phantmkenticilecvthposisiondn and

d i i s di in. | dui ni sjeri .
U her apeut o al 15 PBRRASeRGA 107 fropauifeble o the sl apea g hing el Suitehle

pharmaceutical forms include solid, semisolid, liquid, or lyophilized formulations,

such as tablets, powders, capsules, suppositories, suspensions, liposomes, and aerosols.
Pharmaceutical compositions of the invention may also include suitable excipients,
diluents, vehicles, and carriers, as well as other pharmaceutically active agents
20 (including other PARP-inhibiting agents), depending upon the intended use.
Acceptable methods of preparing suitable pharmaceutical forms of the
compositions are generally known or may be routinely determined by those skilled in
the art. For example, pharmaceutical preparations may be prepared following
conventional techniques of the pharmaceutical chemist involving steps such as mixing,
25  granulating, and compressing when necessary for tablet forms, or mixing, filling, and
dissolving the ingredients as appropriate to give the desired products for intravenous,
oral, parenteral, topical, intravaginal, intranasal, intrabronchial, intraocular, intraaural,
and/or rectal administration.
Solid or liquid pharmaceutically acceptable carriers, diluents, vehicles, or
30 excipients may be employed in the pharmaceutical compositions. Hlustrative solid

carriers include starch, lactose, calcium sulphate dihydrate, terra alba, sucrose, talc,

20



The PARP-inhi biting agents of the invention nmay al so be used in a nethod
for delaying the onset of cell senescence associated with skin aging in a

human, conprising admnistering to fibroblast cells in an
ef fect i veVPRHIS13énhi bi ting 20 anount of an agent. Furthgé?/ﬁ?@}eig%gents may

al so be used in a nmethod for hel ping prevent the devel opnent of
I nsul i n-dependent diabetes nellitus in a susceptible individual,
conprising adm nistering -a therapeutically effective anount of an agent.

Additionall¥ it he agents_ I P! £ or ting an
25 infla %W P:%’ﬁ% %cili%% %%k%g%éﬁgr%g%ergﬁ% %lan% adm Jrell?ggl 8‘%9%&%%
t her apeut i Ciatlufle sy@dhp, @edruy 6il,2otive il, sdline solatie tand evatehe Theoarsbr ofMiliemtver , t he

agents may al so be used ..n a.,method for treati car di Qqvascul ar. di sease in
S ol O Mt & SRR PRI oae PR T 2SS o ienter
effective aglgé&s_tl dRteathrd, Adke biWitdPh Wak 0 WAGE B.tl%%maﬁie? &/ tisk @, thétpredarativn

c

t her apeuti O intervention method provided by the present_invention is a
car di ovascunay be incthe ferm of @ syrp; plier, feguisinng seft gelatip eapsilesterily injostablea|

i schem a a : fUS: L 1) ' . :PCT/ US00/ 23882
manmal , conp “:i(g{%% Sgﬁkgﬁfg@ewﬁ%%ﬁrﬁé&ﬁggm@éégﬂ%? og’ct I ve amount of a
conpound of f orAndbse of thé ipharmiacdulital momposition pentaing atcledst \a therapsuticddlye sal t

prodrug, actjive netaboljt oL, .s0l vate, j.hereof . T L W] of t he

i nventive aed%‘ﬁ?‘ée ?ﬂoqnﬁﬂ# T)?‘[“é‘? gn%ﬁlgﬁ o ltei’\?ictgi/np%l{&e%fgtg}r%“\i%g%ﬂ% by any
of the suit@dd phamahdeatialli acoaptable salv,girbdrig,eactive tembalite,, ori solvatecthergoflly i n
vivo and in vitro says., An exanple of a sujtable ass for activity
measur efent @4 fgefe‘iaﬁ]s %ﬁws &G %@%ﬁ?ﬂ?ﬁ%‘ﬁ%@%ﬁ? S %e‘ﬂfeﬁg‘f gps5

Adni ni st r at in@PbOfdntiBteRATS @ e inad fof HQmpRY Alhmad patieht, irdficel lof trdfledthei 1
pharmaceutically acceptabl e prodrugs, salts, active netabolites,_ and

sol vat es neSf deonditipnymedigted by inhibigpniof PARS agtiyitys by py kravar o syitalllecept ed
Ui tabl ¢ modegodbf eifedie, Bentlhpt el SEbpl, bl SRS O
par ent er al , creaspi erally; rectailys derr enamplen a8 ar sppesitorie |pateaterally (hyainjegtion: or
intr aveno “Sco‘EﬁL&o‘ﬁ‘aE:yb;? riﬁtranEﬁLﬁf rix?tganasal, intrabronchial, intraaural, or intraocular
infusion. A "therapeutically effective amount” is intended to mean the amount of an
agent that, when administered to a mammal in need thereof, is sufficient to effect
treatment for injury or disease condition mediated by inhibition of PARP activity. The
amount of a given agent of the invention that will be therapeutically effective will vary
20 depending upon factors such as the particular agent, the disease condition and the
severity thereof, the identity of the mammal in need thereof, which amount may be
routinely determined by artisans.
It will be appreciated that the actual dosages of the PARP-inhibiting agents
used in the pharmaceutical compositions of this invention will be selected according to
25  the properties of the particular agent being used, the particular composition formulated,
the mode of administration and the particular site, and the host and condition being
treated. Optimal dosages for a given set of conditions can be ascertained by those
skilled in the art using conventional dosage-determination tests. For oral

administration, e.g., a dose that may be employed is from about 0.001 to about 1000
30 mghkg body weight, with courses of treatment repeated at appropriate intervals.
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An inventive agent may be adm nistered as a pharnmaceutical conposition in
i 5 any pharmaceutical formrecognizable to the skilled artisan as being
sui tabl e. Suitable pharmaceutical fornms include solid, seni j i quid,
or |yophil i@l ations, such as tablets, powders, c ﬁﬁ‘fslg@%ﬁ
suppositories, suspensions, |iposones, and aerosols. Pharnaceuti cal
conpositions of the invention may al so i nclude suitabl e excipients,

di luents, vehicles, and carriers, as well as other pharmaceutically active
agents 20 (igclu i ot her PARP-inhi biting agents), depending upon the

i nt ended use. t hods of preparing suitable pharmaceutical forns
of the conpositi oI PARP-GHISHEY d9énts b0\t iafzeﬂaiwdmguecs?ﬁmeﬁim #dedr@inghered by
those skilled in the art, For exanple, pharmaceutical preparations may be
prepared f ol | Bapragessedesaibed belgy- %@gﬁﬁﬁhae%omcmlewww PEESHES- cheni st

i nvol vi ng st eps sqggmgipﬁkékgg, 25 granul ating, and conpressi ng when
necessary for tabl®e ornms, or mxing, filling, and dissolving the

i ngredients as appropriate to give tE? desired products fdf gb ntravenous,
oral, parenteralA~Nopical, intrayay CPHt r anasal , chi al

i ntraocul ar, ¥miablur al——and/ Brig el falL-8tmimstrat¥ag: lsol ild or —+iqotd
pharmaceutical | y Jacc¥pt abl e carri gfs,Ndikuents, vehicl s 30 excipients
may be enpl oyed i the pharnmaceutical conpositions. Illkustrative solid
carriers include starch, |actose, cal cium sul phate di hydrate, terra al ba,
sucrose, talc, J® WD 01116136 PCT/ UBOQ 23882 in, Pectin, acacia,

magnesi um stearate, and stearic acid. 11| ive liquid™arriers include
ution, and water. TR carrier or

syrup, peanut oil, olive oil, sali
diluent may include @ suitab prol onged-rel ease material, sbch_as

. . o)
gl yceryl nonost earat ¢ gl yceryl distearate, alone or with a . MWhen a
liquid carriergd e preparation s may be in the for jZ%nfp,

elixir, emulsion fatin capsul e, sterileinjectableﬁ" gl d rRO. ,
solution), or a nﬁﬁgggeﬂus or aqueous |iquid suspension. A doge df |the

phar maceuti cal conPosyition contains at |east a therapeutical | g effRctive
anount of a PARP-inhi bitNng agent (i.e., a conpo of formula I, Il, or
[11, or a pharnaceai cah\%accept abl e salt, 0drug, active newvabolite, or
solvate thereof), 10 and pr fegabl¥ cont g one or nore pharnmageuti cal
dosage units. The sel ected dos i

In this process, an ortho-substituted-aniline (Ia) is alkylated to an N-substituted
intermediate (IIa), which can be further converted to cyclic ketone (Illa). The ketone
(IlTa) can be transformed to a compound of formula I via alternative routes. When Q is

10 a nitro group, it can be reduced to the corresponding amine and further used in a
reaction with an acid chloride to provide tricyclic ketone intermediate (IVa). Ring
expansion of (IVa) yields a tricyclic amide with formula I (Y = N, X = O), which may

be further derivatized. A more preferred and alternative route for the conversion of a
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may be adm nistered to a mammal, for exanple, a human patient, in need of
treatnent of a condition nediated by inhibition of PARP activity, by any
known or ‘|§, iailg‘g‘e nmet hod of administering the dose, ing kdosassh Opi cal 1y,
for exanple, an ointment or cream orally; rectally, Tor exanple, as a
suppository; parenterally by injection; or 15 continuously by intravaginal,
intranasal, intrabronchial, intraaural, or intraocular infusion. A
"therapeutically effective amount” is intended to nean the anount of an

agent that, e I NSt t9 ¢ j feo | icient to
effect tr éﬁoﬁgz{lﬁ?@fﬁ]' @?ggr(gdﬁ sb@%%éﬁg%r%}ﬁ%%o%gé g}%eﬁcflgbc;%pl n 0|§1bi tion of
PARP act i visdigp toTield imammediateohimide (Ve folboyeed tbyatdickion iofi dientitro rgrdupadndwi | | be

t herapeutical |y effective, w .yar 0. dependi ng upon.factors such as the
par €1 ol ar SigERHion D 28 i clopdAAdeRe. 2 a0Y FBLer ao8d 9 JPrRNEPEAOT | he
identity ofpfohieaTHEBlodidl faRA rhdyaulRte fudtit @brivifiRed)t FoFadteRdiato@lidne! y
determ ned by artisans. It will be appreciated that the actual dosages of

t he PARP i rivkeniQ isag 2pprepriaie leaving giopp..ooweysndt srnce stapsfarmeddnpp asetylengs of this
invention wl.l C j 4.0 tyi QS_ t

particul ar V%a é’ar“ltf%b@lg%gﬁ%rggﬁ?s ?%%%g? |§tlJ %?hgg‘%ﬁlgésr%aﬁé% o?(rerjulpé?@g, t he
nmode of adngrodiet fonhedmaysisb befartherrderivatized. site, and the host and condition
being treated. %timl doEages for a given set of conditions can be
ascertai ned by t $Ped in the art using conventional

dosage-determ nation tests. For oral admnistgaiion, e.g., a YJose that may

be enpl oyed i g~{rom about Habout 18Q0 OR,rrgI kg bo Ih'hﬁ wth
courses of wHeat|rent re *al Rappr oprt infepval s. < 0112%@136

PCT/ US00/ 23882y Swmt het i ¢ Wf oyésges: The PARPWBhI biting agdnt w7t he

i nvention may ynt hesi z i e processes des¥T héed bel ow,
such as the one of the follow ng general progesses. GCeneral r'dcess A OH
RS C02HAs Ra® 1 ~R4\ | BR- ~RQR-RFMRH2 HRs Qlallallla 0OR5 0

/' 1 R NR5

Under this reaction scheme, an indoline (Ib) is alkylated to the N-substituted
intermediate (IIb), which is further converted to tricyclic ketone (IlIb). The tricyclic
ketone (IIb) is exposed to conditions: for ring expansion and oxidized to yield
compounds of formula I (Y = CH), which may be further derivatized.

General Process C

15 A3CAAd] 1 1UAOD M

o) o X g
H R? or R® {
WA g w7 N ;; " iy NZ<H " vl N
N | — Iy | o —_— x R — . R®
NH, NH_ okt -
.No2 NOz NOg or Y.._=< 1Rg
Ie / Il : ive 1
) \ ‘e

=
0
I u’go H‘—:I . RS
o A7
R’N_< R®

2 /T\

02
Tic

n
In this process, a nitro-anthranilic acid (Ic) or nitro-isotoic anhydride (IIc) is

transformed to an intermediate amino acylbenzamide (Illc). This intermediate is

20 further transformed to the ortho-nitro cyclic imine (IVc). The imine and nitro

functionalities are concomitantly reduced followed by cyclization with an acid
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\' NRFT Rs SR7RLOR Ival\ Va XR NRS s RR NY- RRXR2 R/ NR5
\'l RRNRT -~ RS R3NZ s Il Inthis process, an
ortho-substituted-aniline (la) is alkylated to an N-substituted

i nt er medi aMO W16 which can be further converted to cycFFYRBAE (H a).
The ketone (M) can be transforned to a conpound of fornmula | via
alternative routes. When Qis io a nitro group, it can be reduced to the
correspondi ng am ne and further used in a reaction with an acid chloride

to provide tricyclic ketone internediate (IVa). Rin expansi on of Va)
el de. o tr i e, SdRtRe i 8T ke to Torp oA or thanteg iel AR EnRRespds o
further deri \/ﬁﬁhﬁgg(yélqg%g(gr:e(f),eg[ed and alternative route for the
conversion of a 22 WD 01/16136 PCl,T/ Us00123882 ketone (Il1la) tol (Y =N)

or Il (Z =0, S) iGesetal/Procgss Pst performing the ring expansion step to
yield internedi ate am de (Va), followed by reducgki on of the nitroxgr%up and
&

cyclization wt 8ci d chlori cakrtiehyde, M+ fseagent uses PenT arm a
urea or thi al_ The product nmed may,a e_f&é 'W?\QHe For
interrrediate(lmza”2 ) e Ny A

Ic 1d Va I
Q=NO, \
: X g
!
N RS
;f <
N Hsn7
p4

P il
o

Compounds of formula I (Y = N) 61' II (Z = O, S) can also be prepared via an
alternative route from intermediate Va (Q = NO,). Nitro-anthranilic acid (Ic) is first
converted to nitro-benzoic acid ester (Id), where X is a halide or an appropriate leaving
group, followed by cyclization to Va with an appropriate ethylenediamine.

10 More particularly, the following reaction schemes are useful in the preparation

of the illustrated compounds of the invention.
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s when Qis an appropriate |eaving group, however, it can be transforned to
an acetylene derivative (Va) where Qis CGCRI, which is further converted
to |l (Y = product fornmed may al so be further d. General
Process ngHl/FgJCOZH ORe NRS R \ R4 RSR7 4 | pﬁftfb%%%éaH N5 NS5
N7 RY4 Re Ibllb IMI 10 Under this reaction scherre, an indoline (Ib)
Is alkylated to the N-substituted internediate (ib), which is further
converted to tricyclic ketone (I11b). The tricyclic ketone (M) is exposed

to conditions- erhd {19 €xpansion and oxidized to yield conpounds of
formula I (Y = Mlch may be further derivatized. is General Process C

OO X Rz OO;HCXHCR Fle,z Re or R~ NOz | C ol VC Fit N O
/1 Rs FON Ra_F&" t FES_pLch%n'tu%-_amﬂ%a' cid (lc)

or nitro-isotoi .Igydrlde( 1S transfo 0 an inter am no
acyl benzam de (I c). This intgrthediate is wn, ! No, M
: A B C D

0 - -—

R 2 v
) — t;ﬁﬁ @(,b ~
N:(ﬁ, H NG, EH

I
ﬂm?ﬁ,}

-,

I "

In this scheme, 2-nitroaniline A (R4° = H, F) is N-alkylated with acrylonitrile to
s yield B. The nitrile group of B is hydrolyzed to carbdxylic acid C, which is subjected
to Friedel-Craft-type intramolecular cyclization conditions to form ketone D. Nitro-
ketone D is reduced to the diamino-ketone G, which undergoes cyclization to H ®R'=
aryl, alkyl) when exposed to an acid chioride or aldehyde. Tricyclic ketone H can be
transformed via a Schmidt-type reaction with NaN3 and acid to tricyclic lactam 1
10  Alternatively and preferable, nitro-ketone D is first transformed to tricylic lactam E via
the Schmidt reaction, reduced to diamino-lactam F, and further exposed to an acid
chloride, aldehyde, CS,, thiophosgene, thiocarbonyl diimidazole or equivalent reagent
to form I (R! = aryl, alkyl, SH). Diamino-lactam F may also be converted to tricyclic
lactam J when exposed to phosgene, carbonyl diimidazole or equivalent reagent. In all

15 cases, ] may be optionally modified at R.
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20 further transfornmed to the ortho-nitro cyclic imne (IVc). The i mne and
nitro functionalities are concomtantly reduced foll owed by cyclization
with an acid 23 WO 01/16136 PCT/USOQ 23882 chloride, al % r eagent
used to forWPAVES or thiourea yielding conpounds of fornula Pn%@zz N) or
Il (Z=0 S). General Process Do x FF CO2H COZR41 NH RS N R6 fo-yi Fl~q
Re YNH2 X-~NRRN2Z N2 QHRe R Ic Id &GNO2 @Nai X Rz PNRs NRr
RNAZ Fie 1l 5 Conpounds of forrmula | (Y =N) or Il (Z =0, S) can also be
prepared via an a rnati daterpedpate Va (Q = NO2).
Nitro-anthranilic %—@Eﬁﬁg&c}ﬁ?@gﬁe&s Jté){:gowar%ﬂe%g*ao nitro-benzoic acid ester

(Id), where X is a halide or an appropriate |eaving group, foIIowe

cyclization te® ' an appfapriaptecst hyl eféd ax] i 0 Morré NH
particularly, th | | owi_ng, rea on scheneg ar eful in the ration
of the illustrateq compounds of YheWNwnvention. 2 01/ 16136 N
PCT/ US00123882 S#ene 1: 0 NO, NO, NO,

z FF ' GG E

In this scheme, 3-nitroanthranilic acid Z (R40 = H) is converted to methyl ester

s FF ®R* =H). Diazotization of the amino group of FF (R® = H) and halogenation

transforms it into bromide GG ®R* =H). The cyclic lactam E (R® = H) is formed by
displacement of the bromide and subsequent cyclization with ethylene diamine.

Scheme 2:

o

P Qﬁﬁ@ﬁ@ﬁ_’ “ b

I
K _ . ., o

10
Here, 2-iodoaniline K is N-alkylated with B-propioiactone to yield L, which is
subjected to Friedel-Craft-type intramolecular cyclization conditions to form ketone M.
Todo-ketone M is transformed to iodo-lactam N via a Schmidt-type reaction with NaNj3
and acid. Intermediate N is converted to the corresponding substituted acetylene O,
1s  where R! is aryl, alkyl, H or —Si(alkyl)s, using a metal-catalyzed reaction, typically
employing both palladium and copper(f). Tricyclic lactam P is formed by further
exposing acetylene O to a metal-catalyzed reaction, typically using palladium. P is
optionally modified at R' and R"°.
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RoCNOxHa "I "I f ~LNX'l ~M-12 ~ NN NOg N2 HNO®2 HNO2 H ABC
DOOFiOR&NN} NNNN NIZHMHNXHH'" GFfi OHO WRaN

N, H this schenme, 2-nitroaniline A (R40 = sF al kyl ated
W|th acryWB??f’??%{e to 5 yield B. The nitrile group of ECT ?1dn§rol yzed to
carboxylic acid C, which is subjected to Friedel-Craft-type |ntrarml ecul ar
cyclization conditions to formketone D. Nitro- ketone D is reduced to the
di am no- ketone G which undergoes cyclization to H(R = aryl, alkyl) when
exposed to an acgcﬂ g%korl de or al dehyde. Tricyclic ketone H can be

transforned via dt-type reaction with NaN3 and acid to tricyclic
|actam L 10 Alternatively gfid preferabl/&s nitro-ketope D is firsto

transfornmed to jricylic lac amEvia the Schm dt tion, regk bt 0
di am no- | acm, and f m an_acid I ride, al gk Cs2,
thi ophosgen i ocar b il m r—equi val reagent to form | (R‘

= aryl, alkyl, SH) Di am po- IactamF gay al so be cqnverted to trjcyclic
| actam J when exposed t o phosgene, carbonyl diim dazole or equi v Ient
reagent. In all 15 cases, | nay be optionally nodified at R .

01/ 16136 PCT/ USO0/ 23882

®~®—®~@>

In this scheme, indoline Q is N-alkylated with acrylonitrile to yield R. The

s nitrile group of R is hydrolyzed to carboxylic acid S, which is subjected to Friedel-

Craft-type intramolecular cyclization conditions to form ketone T. Tricyclic ketone T

is exposed to Schmidt-type ring-expansion reaction conditions with NaN3 and acid to

form tricyclic lactam U. Intermediate U is oxidized to produce V, which can then be

further modified. For example, V can be halogenated or formylated to W, where R'® =

10 I CHO. In all cases W is optionally modified at RY. Product W may also be

halogenated to product X, where the formula variable X is iodine. Product X can be

transformed via a metal-catalyzed reaction (typically with palladium as catalyst) into a

number of different tricyclic lactams P where R' is aryl, etc. P may be optionally
modified at R! and R".
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Schene la: Alternative Route to internediate E 0 RA0 CO2H ROO / CO02CH3 R40
/ CO2CHO RAO NH ~ NH2 NH2 -~ ~ Br N\) NO2 NO2 NO2 NO2 HZ FF GG E In this
schenme, 3-nitroanthranilic acid Z (R40 = H) is converted E&, J;%gmester
FF (R 40 =W9%16|34;0ti zati on of the anino group of FF (R4' = &?5

hal ogenation transfornms it into bromde GG (R40 = H). The cyclic lactamE
(RA0O = H) is forned by displacenent of the brom de and subsequent
cyclization vvith et hyl ene diam ne. Schene 2. OO!.1 OH J NH2 9-NHI 1
H4H 1 H I | MN OHN P/ RoR 10 Here, 2-iodoaniline Kis
N al kyl at ed W|th }%%F%g. ol actone to yield L, which is subjected to
Friedel -Craft-type intranpl ecul ar. cycllzatlon conditiogs to formketone M
| odo-ketone Mis transforped to, |odo |l actam N vig a ScHm dt-type rgaction

with NaN3 a i oHInte scon 8y t g @ thd corre
substituted ac ene-e* 1S r A.s—a-lhy-l- kyI, Hlor—St (
using a netal - al™zed rhactlof"l*z typ| cally G, ng {bot h pal |

copper (1). Trlcy'%?f c lacthm P% s formged by furf &l €x{osing acef’?llc%ne 0Oto
a netal -catal yzed reactlm typi caIIy using palladium |Pis opt] r]ally

nodified at R and RL. 26 WO 01116136 PCT/ US00123882

e { av\QéL.f

DD EE

In this scheme, 3-nitroanthranilic acid Z R* = H) is converted sequentially to

s intermediate amide AA and cyclic imine BB, which are usually not isolated, but further

subjected to hydrogenation to form cyclic diamino-lactam CC where R’ or R® is H,

alkyl, or aryl. When CC (one of R? and R® must be H) is further exposed to an acid

chloride, aldehyde, CS,, thiophosgene, thiocarbonyl diimidazole or equivalent reagent,

tricyclic lactam DD is formed (R' = aryl, alkyl, SH; R’ or R® = H, alkyl, or aryl.).

10  Diamino-lactam CC may also be converted to tricyclic lactam EE when exposed to

phosgene, carbonyl diimidazole or equivalent reagent. In all cases DD and EE are
optionally modified at R', R’, and/or R,

Examples

The invention is further illustrated by reference to the following specific

15 examples. Unless otherwise indicated, all percentages and parts are by weight, and all

' temperatures are in degrees Celsius. In the following examples, the structures of the

compounds were confirmed by one or more of the following: proton magnetic

resonance spectroscopy, infrared spectroscopy, elemental microanalysis, mass

spectrometry, thin layer chromatography, high performance liquid chromatography,

20  and melting point.

Proton magnetic resonance (\H NMR) spectra were determined using a 300
megahertz Tech-Mag, Bruker Avance 300DPX, or Bruker Avance 500 DRX
spectrometer operating at a field strength of 300 or 500 megahertz (MHz). Chemical
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Schene 3: o N} / NRs TU1 Of" 0JI Mo 01, N%, N(XN RIOR Ro X
Rro PXx wv In this schene, indoline Qis Nalkylated with acrylonitrile to
yield R The s nitrile group of Ris hydrolyzed to carlt}%é. P'ﬁn id S,
which is WOSAM38q to Friedel- Craft-type intramol ecul al Cycl1zation
conditions to formketone T. Tricyclic ketone T is exposed to Schm dt-type
ri ng- expansi on reaction conditions with NaN3 and acid to formtricyclic
lactam U. Internediate Uis oxidized to produce V, which can then be

wher e Rl = st dreyiepore i pets et P SRR oG AR, G e pr oduct
Wmay al so ge%r ijfgﬂmbﬁﬂara.om;&ma R <5 MM%J:Q{%@@X&%Q@M Xis

i odi ne. Produc can be transforned’'via a -cata react1 on
(typically wpidtie sphihtasifinainas folloatsal GHCI < 126 ppm; PMBGE+ 2019 piini; fCats =
tricyclic lactans P where R .is aryl, etc. P may be, o t_i(i)nﬁll ~mmdified at
R and RL0. 737 ppp- Perk mylliplieitey aues ted s follopsr, 8 =Aingfetd R 0“%39 = c:or] \
FL H RD 5RS dbiblet of doublets; t = triplet; q = quartet; br = broad resonance; and m = multiplet.

Coupling constants are given in Hertz (Hz). Infrared absorption (IR) spectra were
obtained using a Perkin-Elmer 1600 series or a Midac Corporation FTIR spectrometer.
Elemental microanalyses were performed by Atlantic Microlab inc. (Norcross, GA) or
Galbraith Laboratories (Nashville, TN), and gave results for the elements stated within
10 +0.4% of the theoretical values. Flash column chromatography was performed using
Silica gel 60 (Merck Art 9385). Analytical thin layer chromatography (TLC) was
performed using precoated sheets of Silica 60 F254 (Merck Art 5719). Analytical
HPLC was performed using a Hewlett Packard (HP) Series 1100 Quaternary system,
equipped with an HP 1100 variable wavelength detector set at 254 nm; sensitivity 0.02
15 to 50 AUFS. A Pheomenex Prodigy 5 ODS (3) column (250 mm x 4.6 mm; 5 pum)
was used. Typically, a gradient mobile phase starting with 90% HO with 0.1% TFA,
10% CH5CN with 0.1% TFA up to 20 minutes (min), then 35% H>O with 0.1% TFA,
65% CH;CN with 0.1% TFA up to 25 min, then 10% H;0 with 0.1% TFA, 90%
CH;CN with 0.1% TFA thereafter was used. Flow rate = 1 mL/min. Preparative
20 HPLC was performed using a Gilson Model 806 Manometric module, equipped with a
Gilson 811c dynamic mixer, two Gilson Model 306 pumps, a Gilson 215 liquid
handler, and a Gilson Model 119 UV/visible detector set at 214 or 220 and 254 nm;
sensitivity 0.02 to 50 AUFS. A Metasil AQ C18 column (250 mm x 212 mm; 10 pm)
was used. Typically a gradient mobile phase, starting with 90% H,0 with 0.1% TFA,
25  10% CH3CN with 0.1% TFA up to 2 min, then reaching 35% H,O with 0.1% TFA,
65% CH3CN with 0.1% TFA after 22 min or 90% 0.1M NH4OAc, 10% CH;CN up to
2 min, then reaching 100% CH3CN after 22 min, was used. Flow rate = 25 mL/min.
Melting points (mp) were determined on a MelTemp apparatus and are uncorrected.
All reactions were performed in septum-sealed flasks under a slight positive pressure
30 of argon, unless otherwise noted. All commercial solvents were reagent-grade or

better and used as supplied.
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z AABBcc RARN ~FP FI Re O DD EE In this schene, 3-nitroanthranilic
acid Z (RAO = H) is converted sequentially to 5 intermediate am de AA and
cyclic imne BB, _which are usually not isolated, but further %@p:hgct ed to
hydr ogenat i WROU¥&r m cyclic di ani no- | act am CC where R7 orf &S al kyl ,
or aryl. Wien CC (one of R7 and R8 nust be H) is further exposed to an acid
chl ori de, al dehyde, CS2, thiophosgene, thiocarbonyl diimdazole or

equi val ent reagent, tricyclic lactamDDis forned (R = aryl, alkyl, SH

o ??.cycf.?|225aﬁcgéﬁawa%é%¥zﬁa§§a%%5”§ﬁ°" 'tam'cﬁrﬁ?@%@"ﬂ?ﬁr%  or

equi val ent re@@ﬁ%meéh f @5 DNESO AfimEhy1adifoxidRPt MR | (}heffﬁﬂéljl st R,

R7, and/or R8. 'Exanp The invention is turther illustrated by reference
to the foll om(aﬂgnelp,eEnGAcc(ethyBaoesasn)quléE (tetmrttydepfuran) dcvipestyl); M Gaetyd); Edl |

per cent ages a ar t wei ght, and all tenperatures are in degrees
Celsius. In tﬁgl ‘fﬁfﬁg Séhnples the structures of the conpounds were
confirnmed by Bieémgle 170rRhenyl 8 hdihidrbl761:2.MQa-tiidzatbenz gmlencs-ofeeSONance
spectroscopy, infrared spectroscopy, elenental m croanal ysis, nass
spectronetry, thin |ayer chronatogragpy, hi gh perfor qp I|qU|d

chr omat ogr aph 20 % ol t i p0| NEqu.L@n et,l;a sor : )
spectra were NI o]
300DPX, or Bruk an&aaﬁﬁo DR Hspect resget er emating at a flekg H

strength of 300N°6r 500 megahertz (MHz). Chenical ® 28 WO 01116136
PCTI US00/ 23882 shifts are reporfed in parts per BKllion (ppm S) déwnfield

froman internal tetranethylsilane standard. Alternatively, | H NWR
spectra were referenced to residual protic solvent signals ag foI | ows:
CHC13 = 7.26 ppm DMSO = 2.49¢cppm C6HD5 = o)
1) 10%PC, Hy, d\
: THF, MeOH, 92% H,SO,, EIOH NaNs, MeSOH _}
2) PhCOC, pyr., TR, 7% N o%.75%

N
DMAP, 59% Ph\[r NH H
(s) d e

(a) Intermediate a - 3-(2-Nitrophenylamino)-propionitrile (Maryanoff et al., J.
Med. Chem. 38, 16 (1995)):
10 2-Nitroaniline (22.4 g, 159 mmol) was dissolved in 1,4-dioxane (160 mL).
Acrylonitrile (12.68 mL, 190 mmol) was added to the reaction flask followed by 0.50
mL of benzyltrimethylammonium hydroxide, 40 wt. % solution in methanol (Triton
B). The slightly exothermic reaction was allowed to stir for 1 hour (h), after which the
~ solvent was removed in vacuo. The crude solid was triturated with Et20 to remove
15  some of the dark color. The product was recrystallized with EtOAc to give 24.07 g
(79% yield) of an orange solid: mp = 112-115°C (Lit. 109-112°C (Kamenka et al., J.
Heterocycl. Chem. 10, 459 (1973); German Patent Publication DE 2056215)); Rf =
0.18 (30% EtOAc/hexanes); 1H NMR (CDCls) 82.77 (t, 2H, J = 7.0 Hz), 3.76 (q, 2H
J = 6.8 Hz), 6.78-6.81 (m, 1H), 6.88 (d, 1H, J = 8.5 Hz), 7.52-7.55 (m, 1H), 8.21 (br,
20 1H), 8.25 (dd, 1H, J=8.6, 1.5 Hz).
(b) Intermediate b - 3~(2-Nitrophenylamino)-propionic acid (Kamenka et al., J.
Heterocycl.Chem. 10, 459 (1973)):
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7.15 ppm Peak multiplicities are designated as foIIovvs: S =singlet; d =
doublet; dd = s doublet of doublets; t = triplet; q = quartet; br = broad
resonance; and = multiplet. Coupl i ng constants are Oip rtz (Hz).
| nfrared g@s%flﬁ'?fon (IR) spectra were obtained using a ﬁR’EI n- Eqimar 1600
series or a Mdac Corporation FTIR spectroneter. Elenental m croanal yses
were performed by Atlantic Mcrolab Inc. (Norcross, GA) or Galbraith

Laboratories (Nashville, TN), and gave results for the elenents stated

per formed usi ng S EpER RS PlopBuie s G3R5P. PRUBCIRYRGEETY Vs
£254 (NorCkAr L 5716) - Ana vl ool polEL Copae. por Lo o ”S‘“ﬁ“;??ﬁ"““’m’” ”
Packar d (HPyMIXgFg Wes %?ﬁ%g%éﬁhame%&%%fs o Bn’g'ff’cﬁﬁ”tar? a{'ﬁ f—‘iﬁ‘wﬂioo

vari abl e wavgkengbNed &l HQ@%dSa*eidxﬁéd 54 pHNE: 5B RGih! m%tHCIO PRe iesultifg 50 AUFS.
A Pheonenex Prodigy 5 CDS (3) colum (250 nm x 4. 5 nm was used.

Typi cal | y, pregipitdiecvas filtsrad| pmdaw@hgri withiHe§ mdtdﬂrleéowmmm WhdeR vacuRgy, TEA,

10% CH3CN wi 1% nut.es e h 0. 1% TFA,
65% CH3CN w"ﬁ‘ﬁ PEPdB%(:f(EA’ 6395{"@ “taﬁéf?'g%%/?% ﬁ“%%@ &?A 0%

CHBON wi th 44509 bé); Uhqqu(cwawzlswd 2HC U ave6.7 325, %913 (i) ZHD), Brepar at i ve

20 HPLC was perfor ned usi ng G | son Model 806 Manonetric nodul e, equi pped

with a G| $613 @1 18).05/Nafd éHrereﬁr6Hz)A54@r7I%Jo(m.me$23w dHnde 8.6 1 | son 215
l'iquid hanq# and a G |son Mddel 119 UV/visible detector set at 214 or
220 and 254 Sr] sensitivity 0.02 to 50 AUFS. A Metasil AQ C18 colum (250
mm X 2120mm 10 ) Mtermweinteurs-e8-Nitfy-j3edihydyo- iH guindlindtonmiBathenkplehale J. st art i ng
with 90% H2Q wi t h %CHBCNwith 0.1% TFA up to 2 mn, then
reachi ng 35% ﬁ? ’Flf T@-"%@ﬁ B5% CH3CN wi th 0.1% TFA after 22 nin or
90% 0. 1M NHAOAC, 3ﬂgmaﬁawmmppmﬁomrmmmm $9aCIITIG HARH ChiRedS t er 22

d. FI te. = 25 Mel t det d
Tn Vo Tomdta gk coaiaiing Eak Bearent. Pl 74 Bicd h REBCHIAGES £ o1
i n septum seajy ggssa Ogta%% ngpd?ﬁe ?eaéﬁdngamnwa& iNSePtEF6-86T AR 195 hahern.

unl ess ot herw commerci al solvents were reagent-grade or
better asd weeldd tsanshign kanepdratie, afier hich éce3gaspddyd e pPaRBOWas extracted

with EtOAc, and the organic phase was ‘washed with H,O and brine, dried (MgSOa),

and concentrated. The residue was dissolved in hot benzene and filtered through paper
to remove some white solids. The volume of solvent was reduced until the product
began to crystallize. The solids were filtered and washed with Et;0, yielding 11.41 g
20 (46%): mp = 150-152 °C (Lit. = 144-145 °C); Rf = 0.26 (30% EtOAc/hexanes); 1H
NMR (CDCls) 52.83 (t, 2H, J = 7.0 Hz), 3.80-3.85 (m, 2H), 6.76-6.81 (m, 1H), 8.21-
8.24 (m, 1H), 8.35 (br, 1H), 8.41 (dd, 1H, /=84, 1.5 Hz).
(d) Intermediate d - N-(4-Ox0-1,2,3,4-tetrahydroquinolin-8-yl)benzamide:
8-Nitro-2,3-dihydro-1H-quinolin-4-one c (0.39 g, 2.05 mmol) was dissolved in
25 THF (5 mL) and MeOH (13 mL) and placed under an argon atmosphere. To this
solution 10% Pd/C (0.06 g) was added, and the flask was evacuated and placed twice
under a hydrogen atmosphere. The reaction mixture was stirred at ambient temperature
overnight. The catalyst was filtered off, and the solvent removed in vacuo. The residue
was dissolved in 1,4-dioxane (15 mL) and a solution of 4M HCl/dioxane (1.07 mL)

30 was added and stirred for 5 min. The solvent was removed in vacuo, and the residual
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The follow ng abbreviations may be used herein: Et20 (diethyl ether); DW
(N, N-di net hyl f or mam de); DVSO (di net hyl sul f oxi de); MeOH (net hanol ); EtOH
(ethanol); EtQAc (ethyl acetate); THE (tetrahydrofuran); Ac acetxlz); Me
(methyl): MYOOYiI6y|): and Ph (phenyl). 5 Exanple 1: ECT'USO

1- Phenyl - 8: 9-di hydro-7H- 2. 7. 9a tri aza- benzof cdl azul en-6-one 0 9NXCN

ONX70. SOOS% McSO. H NI -42 1, 4-doxae McOH,rellux / I \N NOXZ Triton B. 79%
NOa H 95% N2 HNOZ Ha b C OO0 H THF, MOH, 92% ~x5 HQSOM / | NSC3H
9(5 PhcCCl, r.,.reflex, 77%\ N 0 ¢0 75% DVAP. 59% Phu NH O d E,,(a

| nt er medi at e $9lids ityratediwithitp(@n Fhessisatids. wers filtstedioff and washed witbpddigenal, 5

Med Chem 38,46 s ' L1 4 q. |.ssol ved
in 1, 4-di oxanéetz?&%gl%g‘%)‘t.4 g](%%:ér%u;ﬂodr}lé il Hee IH%E. é% t?rtvgni%g%m&'rgg? @t\l/\lg@ %%rg{(fgd to

th hg r eagt i on @dxﬂﬁzkﬁcfxplilmvﬁﬁn' iny (@4B§,hl.m7nniolbeﬂez&k§owcﬂﬁﬁ Eydi(ﬁmrmmnul inLyyand
ydroxi de, 40 wt. % solution in pethano Trito T i ght ]

exot herm c re‘é‘é’(m%'ﬁ(’i%%}ﬂd&l’&éﬁ-og & %?§ me"i)rv."ﬁs ‘ﬁ@?ﬁ E‘{“ﬂ?‘"’d EY S@zg%é‘?d? he

sol vent was reymved i lo¥aamel). TMheCleddfons tlikidre s t dtirfed! 8@fighi b 64RO tO
renove i 5 sone of the dark color. The .product was recrystallized with

Et OAC to gi vetempe@tre(rt)( RI9wh timeithe splvent wasaprmeveddh vecuopfolueny wasiadied (L ¢ .

Patent _Publ 1 CHES T cHiEEbn, 8ad pbEhERE Wider R 19 et Anl SAIGM miFRI
(CDC13) 8 2. 7The dolid 2ddidué was dissblvdal)in CHCE, gl waNhed with wafer @nd-brine, follo@ed. 81
(1% ;o S G b b e B o o,
To. “aso' (67PN TIAR 100 3 G Bt co7dw EiASHORNS). Chem
yielding 0.28 g (59%) of a gold-colored solid. A small analytical sample was
recrystallized (MeOH/EtOAé): mp = 232-234 °C; Rf = 0.13 (50% EtOAc/hexanes);
IR(KBr) 1657, 1607, 1516  cml; IH NMR  (DMSO-dg)
62.51-2.59 (m, 2H), 3.44-3.49 (m, 2H), 6.42 (br, 1H), 6.63-6.68 (m, 1H), 7.34-7.37
15 (m, 1H), 7.50-7.63 (m, 4H), 8.02-8.05 (m, 2H), 9.72 (s, 1H). LRMS (M-+H) 267.
(e) Intermediate e — 2-Phenyl-4,5-dihydro-imidazo-[4,5,1-{f]quinolin-6-one:
Anilide intermediate d (0.032 g, 0.12 mmol) was dissolved in EtOH (2.5 mL).
Concentrated HaSO4 (0.13 mL) was added, and the reaction mixture was stirred at

reflux for 45 min. The mixture was poured into an EtOAc/sat. NaHCOj solution. The
20 organic phase was separated and washed with H,O and brine, dried over MgSOy,
filtered and concentrated in vacuo. The residue was purified by flash silica gel
chromatography (3-10% EtOAclhexanes) to give 0.23 g (77%) of a white solid: mp =
114-118 °C; Rf = 0.16 (30% EtOAc/hexanes); IR(KBr) 1690, 1609, 1457 cm™1; 1H
NMR (DMSO-dg) & 3.10 (t, 2H, J = 6.9 Hz), 4.78 (t, 2H, J = 6.9 Hz), 7.36-7.38 (m,
25 1H), 7.58-7.61 (m, 4H), 7.96-7.98 (m, 3H). LRMS (M) 248.
(f) Preparation of title compound:
Methanesulfonic acid (5 mL) was added to a flask containing intermediate e
(0.14 g, 0.55 mmol) at 0°C. The ice bath was removed, and NaN3 (0.05 g, 0.72 mmol)
was added portionwise while carefully keeping nitrogen gas evolution under control.

30 The reaction mixture was stirred at rt for 1 h, at which time it was poured onto ice.
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3-(2-Nitrophenyl am no)-propionitrile a (25.45 g, 133.12 mol) was di ssol ved
in MeOH (250 nL). A 10% solution of NaOH (250 nlL) was added, and the
reaction _mxture was refluxed for 3.5 h. The MeCH was ?‘E‘}&éﬁ’%b vacuo,
and the r ¥OWIM3 a5 dissolved in H2O and acidified to a pH = 2-3 with 10%
HC1. The resulting 5 precipitate was filtered off and washed wi th H20 and
dried overni ght under vacuum The product (26.47 g, 95% was obtained as a
yellow solid: np = 146-147 CC (Lit. = 144-145 OC); 1H NWR (CDC13) S 2.81

t, 2H, J =.6.7 3.69-3. 7 2 ., 8. 70- 6 7 by , 1H, J
b6 ), ThagHAtite pon i Sighgh «f By with 0% el (NatIA, e piBalt’
| nter medi at quag extrikted thicd-tine3-whkih EeDAe,|tht atganio layersiwan okttt nka deed al ., J.
(5680 5. 1 AV20ms hoialent ke FempTRLy The Plogist S muatiny i Desty ik ekt on' o
R t (P2 7 ' @%ﬁ% e i Th
rggg'?inon( m %?rgpgto%a@l%%g% egﬂtﬂo - géiésfiyré}vle(gf%dg gégg%ggw(%?%né&—%%p angi ent
t enper at yr e = BistB1 ohRER 0113490 Et0AdMexandd) STRYKBIY £661V\as78eohi 1,21 BUR Wi t h

Et OAc, and the organic phase was 'washed with H20 and brine, dried (MgSOH),
and concent (BMSD-dgyRS.526353(ne. 2k s4.45-9416 (e 3H), 7.3461. 3Dem AdHe7-8hd-60i( er ed

? Qéﬁﬁgﬂhﬁ‘ﬁf ?sin? 285390 i D0 B g BS 7 03 A, HRM Thist o ByafidNed T o e

i i el di 1.4 0. = 150-152 OC (Lit. =
i?m- \fﬁg ?ZC) \;%1{'!&05 @QBW 5 0333’ -ﬂé&é@yﬁ@?ﬁ%@ (CDCI 3) 8 2.8% I(E 2H,
J =7.0 H), 3.80-3.85 (m 2H), 6.76-6.81 (m 1H), 8.21- 8.24 (m 1H), 8.35

(br, 1 H, 841 (dd, 1 H J =84 15 Hz). (d) Lnternediate d -
N- (4- Oxo01, Examplesd-(4Eugro-phe : ~ s2.4-Qastnaza-benzolcdlazulen-6-one

8-Nitro-2, 3- di hydr o- | qioIi n-4-one c (O.

39 g, 2.05 mmol) was di ssol ved

in 25 THE (5 nmL) and (13 nL) and p 2d.ynder an argon at nosphere. To
this solution 10% Pd/ .09 HiNs\MeSOHd andyt h€%dCkek was evacuat ed and
pl aced twice under ero5e p¥sph o r MEWFRM mi xture was stirred

at anbi ent tenperaturei overnight. The c? lyst WH® filtered off, and the

a
sol vent renmoved in vacl® The residue Waé di ssol ved in 1, 4-di oxane (15 nl)
and a sol ution of 4M HJ ledi oxane (1.07 nL) 30 was added and stirred for 5

NH '
4-FI-Ph-COCI, pyr.
N' i, 3days33%
N, B
g

(a) Intermediate f — 9-Nitro-1,2,3,4-tetrahydro-benzo[e][ 1,4]diazepin-5-one
Intermediate c, 8-nitro-2,3-dihydro-1H-quinolin-4-one (1.96 g, 10.2 mmol),
was added portionwise to a flask containing stirred methanesulfonic acid (50 mL),
15 while keeping the temperature below 40°C with a water bath. NaNj3 (0.86 g, 13.24
mmol) was carefully added in small portions, maintaining the temperature below 40°C
and keeping the nitrogen gas evolution under control. The reaction mixture was stirred
at rt an additional 1 h and then poured onto ice. The pH of the mixture was adjusted to
10 with 10% ag NaOH, and the resulting solids were filtered off and washed with H,O
20 to give 1.46 g of crude product. The aqueous phase was extracted twice with EtOAc,
and the organic layers were combined, dried (MgSOy) and filtered, and the solvent was
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31 WD 01/16136 PCT/ US00/ 23882 solids triturated with Et20. These solids
were filtered off and washed with additional Et20to give 0.44 g (92% of
the di amine internedi ate, which was used without further u;ds%%%i on. The
di ami ne (0.W@O0HI613 76 nmpl) was di ssolved in pyridine (9 rﬁ%r

4-di met hyl am nopyridine (0.02 g, 0.18 mmvol) was added foll owed by benzoyl
chloride s (0.23 nL, 1.94 mmol ). The reaction m xture was stirred overni ght
at room tenperature (rt), at which tine the solvent was renoved in vacuo.
Tol uene was added _ and the so] utiaon S nce trat.ed der vacuumto
remove any r SmgYRd oRIRYids A d‘“ﬂ’?gn%¥$8{; 3“ ea‘f" &véﬁa?ﬁhj&%mz

and washed w Og%d?if\é@% HMM%cF%&QﬂoE&W(ZOWE@TA@/@HC&E% gVl $89.g ®b%)H r ati on

and renoval sol vent gave the crude product, 10 whic purified by
flash silica ¢fen otdngeselid gnppHiP0{190°CiRH=0. mmq?eﬁmy:}lc}s)emdmﬁg) 06338 g
(59% of a gold-colored solid. A snmall analytical sanple was
recrystalli zeIBOBJ\mI/cErDQH)NMMDM&G%BQ@m3ﬂm, 2H)03.6B8-3(63 @8 2H), 6.72-

RN ERNIRE,
Z fqlﬂfﬂe 3

LRI\/IS (IVH—|) 2

2- Phenyl - 4, 5-di hyqbpﬂﬁs@a@uﬁd} 5,1-i,1Jquinolin-6-one: Anilide

internediate d (0.032 g, 0.12 mmol ) was dissqglved_ in EIO—I}{#

Concentrat ed H2SOAn( # 1Bam )shokes &e&?d injeppediaie | £ac-nHTe- ?ﬁf?‘gb\))@@'

stirred at s‘efnkatljrgi a& msnoneT{% 11 DAL BT R8s BV ih HeOAR70-hD)ahg at -

NaHCO3 sol ution or gani c B‘ase was separated and washed wi th H20O and
é

brine, dried gl dpRCHkid (30 wlyr da this goketior sias addeddl 0% P4 (60 ﬂ@drtéel due

was purified I (4] eancry (3,109 E,;nqullﬁ?g%g) to
give 0.23 ¢ ('%%%&g@}%ﬁ'#?@%h%?np :@fgﬁ%g a@;ﬁﬁs = .f6 0

Et OAc/ hexanesjtmosgReéBit 50 P8i0 QA fter 8B4kingl £05 12 brthe catalyist witsHilfeDid3etE ai) wah8d 10 ('t
2H, J = 6.9 Hz J-6 758761
(m 2ry, 7 o0%ih 4EORRTPAL, Shivenderdibovdd yraa yaifiph EORE wht haged 15

Cormound- Vet fha resdilel i the @ﬁjddct(lﬁ'eﬁbllamasmdﬂﬂlstmra vdshakwith BtOAai g

: :\lg'lt\gr?gdbg ;Eee(_)n(;lgc mldf ’ol())tal?lgd Em‘D lt}me %tO Cwas-ll_lrég gltmg\gvghdsrvserng }Lﬁgrbdand
and dried to give 2.24 g (87%) of the intermediate diamine g (9-amino-1,2,3-

tetrahydro-benzo[e][1,4]diazepin-5-one) as a brown solid, which was used without
further purification. The diamine g (0.22 g, 1.27 mmol) was dissolved in pyridine (7
mL), and 4-fluorobenzoyl chloride (0.17 mL, 1.40 mmol) was added. The reaction

20 mixture was stirred at 1t for 3 days, at which time the solvent was removed in vacuo.
The resultant residue was subjected to flash silica gel chromatography (60-90%
EtOAc/hexanes) to give 0.12 g (33%) of a white solid: mp = 264-266 °C; Rf = 0.13
(90% EtOAc/hexanes); IR (KBr) 1653, 1601, 1480, 1223 cm™1; TH NMR (DMSO-dg)
0 3.52-3.53 (m, 2H), 4.43-4.44 (m, 2H), 7.34-7.37 (m, 1H), 7.41-7.44 (m, 2H), 7.86-

25 7.93 (m, 4H), 8.44 (t, 1H, J = 5.6 Hz). HRMS calcd for C;6H;,N3OF 281.0964 (M),
found 281.0963. Anal. (C;6H;2N30F) C, H, N.
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was added portionw se while carefully keeping nitrogen gas evol uti on under
control. 30 The reaction m xture was stirred at rt for 1 h, at which tinme
it was poure oice. 32 WO 01116136 PCT/ US00/ 23882 Bised: t he

sol ution W2 qﬂ%%ght to 8.5 with 10% aqueous (aq) NaCH. P hgjspr oduct was
extracted three tinmes with Et OAc, the organic |ayers were conbi ned and
dried (MgyS™), and the solvent was renoved. The product was purified by
flash silica gel chromatography (50-75% Et OAc/-hexanes) to give 0.108 g

(75% of a i 0.13 (90% Et OAc/ hexanes); IR
(KBr) 1661, gt fﬂﬁﬁ?ﬁmﬁ?ﬁ@ﬁﬂ? et 305y m 2H), 4.45-4.46 (m
2H), 7.34-7.37 (m IR, 7.57-060 (m 3H) . 7857 0101 n 4H). 8. 43 (1,
1H ' J =56 H). HRVB cal GLOM B0, 263. 1058 M)y, found 263. 1068,
| Py . ol-
@

Anal . (CL6HL3N30) C, H, Nf il 1 (4] phelyl - 81

o-di hydr o- 7H 2, 7. 9a-t | aza>a o P POEWDBMon NaN3, MOSO3H ~f z
109P*r, \ AcOFW OAC2 N 87% fgg2 H Q2 H C f O NH 04 -1 -Ph-0001, pyr. NJ
Nrt, 3 days 33% N NH2 HS F (a) Internediate f - 9-Nitro-1,2,3,4
tetrahydro-benzo[e][1, 4] di azepi n-5-one Internedi ate c@

8-nitro-2,3-di hy - 9| was added
portionw se to aa??“as%eéﬁg{r?[ﬁal%?\r{lgmg-?ﬁ?t&%ga%gfﬁﬁgﬁgﬂs&u?#om c acid (50 nm), is
whi | e keepi ng thE—AlEﬂp-éFmWQ}b@ZbE| wid 4680 gt 3¢.6 mmokr wisaconvered\3o (tbe 86 g,

LS e AbRh bioRA S dflx T cR U ki hior¥B! Aokl el 08

excess thionyl chloride and drying under vacuum, the crude acid chloride was
suspended in 100 mL of CH,Cl; and cooled to 0 °C. A solution of 20 mL of MeOH in
20 mL of CH,Cl, was added slowly via addition funnel. The reaction was allowed to

10  stir overnight while warming to rt. The solution was then concentrated and purified by
column chromatography to give 5.40 g (78%) of product as a yellow solid. (An
alternative method involves Fisher esterification. The acid can be dissolved in an
appropriate amount of MeOH, cooled to 0 °C and saturated with HCI gas. The reaction
is then heated to reflux until the ester is formed.)

Me t-BUuONO, CUBTZ‘ Me
NHy CHaCN -
02 Oz

(d) Intermediate b’ - 2—Bromo-3—nitro—benzoic acid methyl ester:

15

* 2-Amino-3-nitro-benzoic acid methyl ester (5.00 g, 25.5 mmol) and copper(Il)

bromide (6.80 g, 30.5 mmol) were dissolved in 125 mL acetonitrile at 0 °C. To this

20  solution was added 4.5 mL fert-butyl nitrite (37.8 mmol). The reaction, after stirring
overnight and warming to 23 °C, was poured into 200 mL 10% HCI and extracted 4
times with Et,O. The combined organic layers were washed with 10% HCI, water and
saturated brine, dried (MgSO,), filtered and concentrated in vacuo to give 6.00 g (30%)

of product as a light-yellow solid, which was used without further purification: IR

25 (KBr) 1736, 1529, 1429, 1363, 1292, 1275, 1211, 1138, 1035, 976, 885, 814, 767, 733,
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and keeping the nitrogen gas evolution under control. The reaction m xture
was stirred at rt an additional 1 h and then poured onto ice. The pH of
the m xture was adjusted to 10 with 10% ag NaOH, and the resulting solids
were filtemwemiasB6and washed with H2O 20 to give 1.46 g oPCHFH{ ??oduct.
The aqueous phase was extracted twice with EtOAc, and the organic |ayers
were conbi ned, dried (MgSO4) and filtered, and the sol vent was 33 WD
01/16136 PCT/US00/23882 renpved to provide an additional 0.57 g of crude
product. The conbi ned material was urified by flash silica

el
chr omat ogr ap FP6¢adAHENDR A(CPCL3 P 398 éa ), 7.58dt. dli d6oq.7 Ha). BAT ’éﬁgé =sol i d:

nmp =190- 192C %-E / 653 1603, 1262 cm 1;
1H NVR ( DVBO. dg{)8786$% 1%1‘}8 @?ééﬁ%ﬁggﬁ’r# 6.72 s 6.75 (m
1H, 8.12-8.14 (m 1H), 8. 2098 22 (m 1H), 8.38 (s, 1Hb 8.68 (s, IH. LRV
(M+) 207. Anal. (C9HON303) Gl H N1§E,}1y|g',{eg,g,ﬁ,ngorrpound Lg, & Parr shaker
bottle, internediate f, |t TQMe] 2.3 4-tetrahydr
benzo[ e] [1, 4] di azepi n- o (3. 0 g, BuAmed e Was U olvegd in EtQAc (70
m.) and is glacial acetijc atid (30 nL). To this so ut| was added 10%
Pd/ C (0.60 g) and the redftion mxture was pl aced i Roa HParr. hydrogenati on
apparatus under a hydrogen atnosphere at 50 psi. After ghaking for 12 h,
the catal yst was filtered of# and washed with AcOH and fEt OAc. Sol vents
wer e renmpyed Under(e)\/@qwamlﬁ@?&aw@&oaﬂﬂﬂﬂet%gm&ims&%m%nama&be product
c [

precipitated. The solids were washed with s second crop was
obt ai ned from t he 2eBrome-3rpitadsnzoi acidemgthyl gefer (0-5Q £ WeP% mpmel) e"!nédl 2and

et rahyar o betsistin 48 B, 4.2P b L AE Sl ot SBOBr B, B Bldort. T
\év: tS 28:13/ edf Iu:] tmﬁegl:ed ité 160G PC @vemiphe mhamaumxgv; Eﬁc@lestroInggmtgmp;m .1 40
nmmol ) was ad PO, ‘Fé’ %q({n@}f %Méwmﬂ@@ ﬁﬁggﬂ%?re?zter Tféf %‘ 5,
which ting th‘@suﬁﬁi MY ge ke s ol rRas RG11edledVRCHileration 10 G Vec2S6| rhi (.23 ﬁﬁioﬂlﬁﬁ%l\/as

subjected to flash sillica 'ﬁ@l chr omat ogr aphﬁ ](2160 90% FEt OAC/ hexanes) to
give 0.12 g (visld) ofpprogusin The aqypous. laygy wasogill bighly golorgst and-the presengeyghy,

Et QAc/ hexaneShredueRvhd Enkir&PBy HPEEL Thié%uola?v?a% ke ekiradibll VAR CHRBEQ3G6)
150 mL). The organic layers were dried (MgSOy), filtered, concentrated and purified
by column chromatography using a gradient of 2.5% to 5% MeOH/CH,Cl; as eluent to

15  give an additional 125 mg (0.60 mmol, 31% yield) of product.

NH

N=
7\
=N
The diamine intermediate g (0.088 g, 0.50 mmol) described above was
20 dissolved in pyridine (5 mL). Isonicotinoyl chloride hydrochloride (0.093 g, 0.50
mmol) was added, and the reaction mixture was stirred overnight at rt. The solvent
was removed in vacuo. Toluene was added to the residue and concentrated under

vacuum; this was repeated to remove traces of pyridine. The residue was dissolved in
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S 3.52-3.53 (m 2H), 4.43-4.44 (m 2H), 7.34-7.37 (m | H, 7.41-7.44 (m
2H), 7.86 25 7.93 (m 4H), 8.44 (t, 1H, J = 5.6 Hz). HRMVS cal cd for
C16H12N30F 281.0964 (M+), found 281.0963. Anal. (C16H1§$J§(Bg')ﬁg@?l_l N. 34
WO 01/ 161%8 OHt6136US00/ 23882 Al ternati ve Method for Prep o}
Internediate f: H1.) SOC12 M NH2 2.) MeOH, DCM NH2 02 02 as (c)
Internediate a' - 2-Am no-3-nitro-benzoic acid nethyl ester: s

2- Ami no- 3-ni tro-benzoic acid (6.30 g, 34.6 mMmol) was converted to the

Camoval of SRR R LD KNG TS b B S SRR Lt i o

chloride ﬁ&a\% with 21 EHELARGH dadeofleCstohric fefe0l ution
of 20 niL \(I)\?&'\/b% |n&q§%rér?2tliﬂi§§ CH2C12 vvafs;ﬂiadded sl ow ygélei% a'lollgl('jsltleon funnel .

The reacti oasomtﬂnedadirhedvmsoz) Hiltegedi and comceniraged under vacuvmy iThegesiduerwas The

sol ution was_then concent ed and pur chro aphy to
gi ve 5.40 gsublegg tosilica 8 alét%my&r ﬁ%@b‘%ﬂ}/@éﬂﬂ% STE? tpé‘?vr'l {)@gg rét hod

i nvol ves, Fi doliiC alp 269 0 i R £ 9N 3420% MEOHAROALY IRKB
appropri At e@g?f’g&ﬁ?r‘% I\/EO—II; cool edq?%gowfc andt(gat urated w t)t: H?j gr:j)as The

react ion T w9t LSRR EMSO0-) &3154455@1 2H), msnmesz(;n 2HBUONG,
CuBr2 I Me CHSCN Br 15 fNI a' i@m ége@gﬁ aiﬁ'bgﬂ -
© 2- Br ono- 3- n7-88-34B émz bH) 7&9’38?@*?53) @é’t“grgg’ (“21 h Holtc aci d

wer o di ssol Pt Frv 6 9. 75s 0 Ui o) R Bk ko MO A0 iR 0], 0 )

added 4.5 nteu{“m&mgyhnﬂl (clgﬂﬁNg@ﬁ,zsmb)H,Nhe reaction, after stl rr| ng

overnight and warmng to 23 C, was poured into 200 n. 10% HC and extracted
4 10 The compounds of Examples 4-6, 8-11, 14, and 66-68 described below were

synthesized from intermediate g and the appropnate acid chloride in a manner
analogous to that described above in Example 2 for the preparation of 1-(4-fluoro-
phenyl)-8,9—dihydfo—7H—2,7,9a-triaza—benzo[cd]azulen—ﬁ-one. The compounds of
Examples 7, 12, and 15-17 were synthesized from intermediate g and the appropriate

15 acid chloride in a manner like that described above in Example 3 for the preparation of
1-pyridin-4-yl-8,9-dihydro-7H-2,7,9a-triaza-benzo[cd]azulen-6-one.

NH

20
The reaction was carried out at room temperature (rt); the reaction time was 72

h to yield a white solid (55%): mp = 245-247°C; Rf = 0.18 (90% EtOAc/hexanes); IR

(KBr) 1665, 1497 cm™1; {H NMR (DMSO-dg) § 3.53-3.54 (m, 2H), 4.46-4.47 (m, 2H),
7.36-7.39 (m, 1H), 7.64-7.68 (m, 1H), 7.70-7.73 (m, 1H), 7.88-7.92 (m, 2H), 7.94-7.98
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times with Et20. The conbi ned organic | ayers were washed with 10% HC1,
wat er and saturated brine, dried (MgSO4), filtered and concentrated in
vacuo to give 6.00 g (90% of product as a light-yellow solid, which was
used wi t hotWOBUte3er purification: 1R 25 (KBr) 1736, 1529, PCI/BSH02388% 3
1292, 1275, 1211, 1138, 1035, 976, 885, 814, 767, 733, 35 WD 01116136
PG T/ uSOQ 23882 706cm1; 1H NWR (CDC13) 8 3.98 (s, 3H), 7.53 (t, 1H, J =
7.7 Hz), 7.77 (d, IH J = 7.7 Hz), 7.86 (d, IH J =7.7 Hz). Anal.
(CBH6BrNO>4) C, HH N. 0 0 Ow 1,2-Ethylenediamne NH / gr DVA,L 100 C N
NO2 NO2 H b'(of, 11, 84p (t, 1H, J = 5.7 Hz). HRMS calcd for C;¢H;iN3OF, 299.0870 (M),
9-Nitro-1, 2, 3, 4- r dr,o- epi n-5-one (Internediate f):
2- Br ono- 3- mt#"dn‘i)gé?z@} P‘g&ﬂ‘éﬁﬁﬁ Béé)t(leﬁ'&?fzj 50 g, 1.92 nmmmol) and 1, 2-

et hyl enedi am ne (250 pL, 3. 74 mml) was di ssol ved in5nL of DIVA. The

sol uti on wa ;_iC:! . ! 5. 4a-DOH Hazulg 2
roomtenperature and poured |nto 200 rrLoof 1M NaH2PO4 and pl aced in the

filtration to g| ve 256 ng (1.23 mmol el d) of product. The aqueous

| ayer was still highly colored and tig ce of product was confirnmed
by HPLC. This solution was then extrag{ed th CH2Cl 2 (3 x 150 nL). The
organic layers were dried (MgSO4), fil NeK®ed, Moncentrated and purified by

col um chr omat ogr aphy using a gradi ent of ©% to 5% McOH CH2C12 as el uent

to is give an additional 125 ng (0.60 31% yi el d) of product. Exanple
3: 1-Pyridin-4-yl1-8, 9-di hydro-7H 2. 7. 9a- t i’F82za- benzof cdl azul en-6-one 0 /

NH\ 1 NJ g The reaction temperature was held at 75°C; reaction time was 72 h to yield a
white solid (50%): mp = 253-255°C; Rf = 0.16 (90% EtOAc/hexanes); IR (KBr) 1665,

/7

ND

1468, 1389 cm™1; 1H NMR (DMSO-dg) & 3.54-3.58 (m, 2H), 4.09-4.12 (m, 2H), 7.36-

7.42 (m, 1H), 7.52-7.72 (m, 4H), 7.91-7.95 (m, 2H), 8.43 (t, 1H, J = 5.5 Hz). HRMS

calcd for CyH12N3OCl 297.0668 (M+), found 297.0677. Anal. (CsH;,N50CL0.25
10 H;0)C,H,N.

one

(a) 3-Phenoxybenzoyl chloride:
15 This compound was prepared as generally described in (Patent Publication No.
GB 1052390). To 3-phenoxybenzoic acid (1.95 g, 9.10 mmol) dissolved in CH,Cl,
(45 mL) was added oxalyl chloride (0.89 mL, 10.01 mmol) followed by a drop of
DMF. The reaction mixture was stirred overnight at rt and the solvent was removed in
vacuo. The residue was taken up in EtyO, and the liquid was carefully decanted away

20  from any remaining solid. The Et;O was evaporated and the resulting crude product
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N =-N The diam ne internediate g (0.088 g, 0.50 mml) described above was
20 dissolved in pyridine (5 nL). Isonicotinoyl chloride hydrochloride
(0.093 g, 0.50 mmol ) was added, and the reaction mxture was stirred

over ni ght W&016136 The sol vent was renoved i n vacuo. Tol FEAASIMEEyded to
the resi due and concentrated under vacuunm this was repeated to renove
traces of pyridine. The residue was dissolved in 36 WO Ol/ 16136

PCTMBOQO 23882 4:1 CHC13/iPrOH and washed with 0.5N Na2CO3. The aqueous

phase was separated and reextracted three tine th 4:1. CHC13/i PrOH, and
t he organi cvwaay@?sed\mr%m@a%‘faﬁlw digtillatien (kg sd2 §°C\'31nl“'f‘§€éé° §Y8 1d3rgent r at ed

(51000 NoOPED R RRk e R Jacdd) Hag LR ol S p IR RO T PR O RE Y60 oo

(dec); Rf =2f, 1731({2@%(%0}10&&@)33 (thHb’,Br)!7-7J495(31 3097041 2o 8 ), 1H NWVR
(DVBO-d6) S_3.54-3 55 (in, 4.51-4.52 (m 2H), 7.38-7.42 (m 1H,
7.86-7.87 (MS4oE7 @mr1H) 7 93 (m 1H), 7.95-7.97 (m 1H), 8.47 (t, 1H, J =
5.6 Hz), . 8.79-8. ngthlco andriRMB cal cd for CL5HI2N40 264.2022 (M+), found
264.1008° Anal . 15H12N40' 0. 25 H2O) C. H. N. 10 The conpounds of Exanples
4-6, 8-11, 14, aher wectvg %%meéwtbgoewmeramwﬁmwz@e wasoia b to
i nternedi ate, g and_t he a | or a nne, a gous to
reag'x-coe} ({li'd g@% 2 tﬁlg[b hijbe da lgf— 6%9 F%L?O

t hat descri B&X gbove 1 n prepara |oh l"'uor o-

phenyl ) - 8, 9 i £d ounds
of Exanpl esMW?Q‘“JSmﬁng% Gﬂrgggyir?tq égll[-ze fromi ntdé 8cll ras?ejzgyna)tnd t he
appr opri at e (2K #.45-a7qm, 2H),i 7l 157. i(m,2H)| 7.88-7t224(tn, AHY, FrA35R36 ain,d\EB in -

o) G o Ta P e 280, TAF 159 6o 2 B4 Lo Pd 33D eyl o
ghe NI(—|3 g]: tled ﬁ;%zﬁnﬁsgz 953]1/312'10@1#; fuhd %95.&§08@M?@éﬁ§ﬁ@b§)zm en- 6-
C,H,N.

7 N\

15
The reaction was carried out at room temperature; reaction time was 72 h to

yield a cream-colored solid (67%): mp = 250°C (dec); Rf = 0.16 (20%
MeOH/EtOAc); IR (KBr) 1663, 1385, 1310 cm™!; 'H NMR (DMSO-dg) & 3.54-3.56
(m, 2H), 4.48-4.49 (m, 2H), 7.39 (t, 1H, J = 7.7 Hz), 7.62 (dd, 1H, J = 8.1, 5.0 Hz),

20 7.90(dd, 1H, J=17.8, 1.0 Hz), 7.94 (dd, 1H, J= 7.9, 1.9 Hz), 8.28 (dt, 1H, /=79, 1.9
Hz), 846 (t, 1H, J = 5.7 Hz), 8.75 (dd, 1H, J = 4.9, 1.3 Hz), 9.05 (d, 1H, /= 1.9 Hz).
HRMS caled for CysHpN4O 264.1011 (M*), found 264.1013. Anal.
(C15H12N400.4H,0) C, H, N.
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F 20 F The reaction was carried out at roomterrperature (rt); the reaction
time was 72 h to yield a white solid (55%: np = 245-247C, Rf = 0.18 (90%
Et OAc/ hexanes); IR (KBr) 1665, 1497 cm1; 1H NVR (DMSO d6) 8 53 3.54 (m
2H), 4.46-AWODI66 2H), 7.36-7.39 (m 1H), 7.64-7.68 (m PH-VUSWZ:“PGH 73
(m 1H), 7.88-7.92 (m 2H), 7.94-7.98 37 WO 01/16136 PCT/ US00/ 23882 (m
1H), 8.46 (t, 1H, J = 5.7 Hz). HRVS calcd for CL6HLIN30F2 299. 0870 (M),
found 299. 0857. Anal. (C16H11N30F2) C, H N. Exanple 5:

1- (2- Chl or o- phenyl ) -8. 9- d| hydro 7H—2 7 9a tr| aza- benzofcdl azul en- 6- one
NH\ ~ NJ s THzampla8 ol 2y 8:-dihydre-7H-2.7.9¢ xilazulen 9
htoyield a white solld(SO% rrp:2530255C Rf 016(90%

Et OAc/ hexanes); IR (KBr) 1665; 1468, 138% cm 1; 1H NVR (DMSO-d6) S

3.54-3.58 (m 2H), 4.09-4.12 (m 2H), - %42 (m 1H), 7.52-7.72 (m
4H), 7.91-7.95 (m 2H), 8.43 (t, 1H, 5.5/Hz). HRMS calcd for
C16H12N30C1 297.0668 (M), found 297. 08/7.NAnal . (CL6H12N30C'0.25 10 H20O
C, H N Exanple 6: N==

1- (3- Phenoxy- phenyl ) - 8. 9-di hydro- 7H 2. 7. 9axt1§ aza- benzol cdl azul en-6- 0 NH

N one (a) 3-Phenoxybenzoyl chloride: 15 T /s/ onpound was prepared as
general ly described in (Patent Publication @B 1052390). To

3- phenoxybenzoi c a'q;ilélreﬁ&no%w& ca‘i)nékpouﬂmlrdond'tdi@é}dﬁﬁd ieﬁctﬁkﬂ&ﬁi&wd 42 o) Was
added oxalyl chloride (0Q.8 10.01 mml) follo op of DMF. The
reaction m xt ieid %\Hblt%ﬂhldr(é%ﬁbbv@i’m %ﬁtz%‘tq Rf arﬂaplt(ﬁ@ M@PH@HC%@ (EBBved in

5 1661, 1474, 737 cm™1; 'H NMR (DMSO-dg) & 3.59-3.60 (m, 2H), 4.56-4.57 (m, 2H),
7.29 (dd, 1H, J=5.0, 3.8 Hz), 7.35 (t, 1H, J = 7.8 Hz), 7.72 (d, 1H, J = 3.7 Hz), 7.84-
7.87 (m, 3H), 8.45 (t, 1H, J = 5.6 Hz). HRMS calcd for C14H;N30S 269.0622 (M+),
found 269.0627. Anal. (C;4H;;N30S) C, H, N. -

10

NH

The reaction was carried out at 70°C; reaction time was 72 h to yield a white

solid (53%): mp = 223-225°C (dec); Rf = 0.18 (90% EtOAc/hexanes); IR (KBr) 1659,
1464, 1312 cm"l; ITH NMR (DMSO-dg) 3 3.52-3.54 (m, 2H), 4.11-4.12 (m, 2H), 7.41

is (t, 1H, J = 7.8 Hz), 7.53-7.64 (m, 2H), 7.67-7.72 (m, lH), 7.81 (dd, IH,J=17.1,12
Hz), 7.89 (d, 1H, J = 8.3 Hz), 7.96.(dt, 2H, J=1.7, 1.0 Hz), 8.06-8.09 (m, 1H), 8.17

@, iH, J=82Hz), 840 (t, 1H, J=5.7 Hz). HRMS calcd for C50H15N30 313.1215

(M+), found 313.1204. Anal. (CooH;sN30) C, H, N.
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vacuo. The residue was taken up in Et20, and the liquid was carefully
decanted away 20 fromany renmai ning solid. The Et20 was evaporat ed and the
resulting crude product 38 WD 01116136 PCT/ USOQ 23882 vvas f| ed by
short patWOOHIAN distillation (bp = 139 OC/3nm Hg) to § 24 (539
of a clear liquid: IR (neat) 1755, 1584 cm1; 1H NWR (CDC13) 6 7.02-7.05
(m 2H), 7.16-7.21 (m 1H), 7.29-7.33 (m 1H, 7.37-7.49 (m 3H),
7.70-7.71 (m 1H), 7.84-7.87 (m 1H) 5 (b) Title conpound: The reaction
was carried out at ro t, action tj as 72 h to yield a

cr eam col or €2 it REELY -GN 4985% Et OAc/ hexanes);
| R (KBr) 16@611201: ﬁ,leﬁl_g_]agecml 1H NWVR (DIVBOdG) S 3.52-3.53 (m 2H),
4.45-4. 47 (m 2 [Fi§ /.11-7.13 (m 2H), 7.18-7.22 (m 2H), 7.33-7.36 (m 1H),
10 7.42-7.45 (m 3H), 7.57-7.61 (m , 7.85-7.89 (m 2H), 8.43 (t, 1H J
= 5.7 Hz). HRMS calcd for C22H17p8Q23hB. 1321 (M), found 355.1308. Anal.
(C22H17N302) C, H N -7H2.7.9 i azay benzof cdl azul en-6-one Exanple 7:
1-Pyridin-3;y1l-8 9-di hydro 0 NH WD 15 The reaction was carried out at
roomtenperature; reaction tine wa hto yield a creamcolored solid

(67%: np = 250C (dec); Rf = 0.16 (20 OH/EtOAc); IR (KBr) 1663, 1385,
1310 cm1; 1H NVR (DVBO-d6) S 3.54- 3. 4.48-4.49 (m 2H), 7.39
(t, 1H J = 7.7 Hz), 7.62 (dd, 1H J 'E?OHz) 20790(dd 1HJ:

7.8, 1.0 Hz), 7.94 (dd, 1H, J =.7.9, 19Hz) 8.28 (dt, .| J 9, 1.9
Hz). 8.46 (t, 1FThejreactign wasicprried outat rgem temperatue; 4339“0“1“133I’4@f 729M95 (d, 1H,

J = 1.9 1) jield a light-gray solid (53%): mp = 250-252°C; Ry = 0.18 (90% EtOAc/hexanes); IR
(KBr) 1669, 1393, 1325 cm-1; TH NMR (DMSO-dq) § 3.53-3.54 (m, 2H), 4.48-4.49
(m, 2H), 7.34 (t, 1H, J = 7.8 Hz), 7.80-7.86 (m, 1H), 7.92 (ddd, 1H, J = 8.5, 8.0, L.1
Hz), 7.94-7.95 (m, 1H), 7.96-7.97 (m, 1H), 8.16-8.19 (m, 2H), 8.47 (t, 1H, J=5.7 Hz).
HRMS caled for Cj7H;pN;OF; 331.0932 (M+), found 331.0944.  Anal
10 (Ci7H13N:0F3) C, H, N.

The reaction was carried out at room temperature; reaction time was 72 h to
15 yield a white solid (32%): mp = 259-261 °C; Rf = 0.16 (90% EtOAc/hexanes); IR
(KBr) 1659, 1466, 1395, 1308 cm1; 1TH NMR (DMSO-dg) & 3.55-3.57 (m, 2H), 4.57-
4.59 (m, 2H), 7.38 (t, 1H, J = 7.8 Hz), 7.62-7.65 (m, 2H), 7.89 (dd, 1H,J =77, 1.1
Hz), 7.94 (dd, 1H, J = 7.9, 1.1 Hz), 7.99-8.05 (m, 2H), 8.08-8.13 (m, 2H), 8.45-8.46
(m, 1H), 8.49 (t, 1H, J= 5.7 Hz). HRMS calcd for CyoH;sN30 313.1215 (M*), found
20 313.1221. Anal. (CyoH;sN30+0.15H20) C, H, N.
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HRVS cal cd for C15H12N4AO 264. 1011 (M), found 264.1013. Anal.

(C15H12NAOC*O. 4H20) C, H, N. 39 WD 01/16136 PCT/ US00/ 23882 Exanpl e 8:

1- Thi ophen- 2-yl - 8, 9-di hydro-7H2. 7. 9a-tri aza- benzof cdl azul en-6-one 0 NH NJ
S The readVO8HIGNs carried out at room tenperature; reactRCUSNEB s 72 h
to yield a white solid (63%: nmp = 247-250C, Rf = 0.21(5% MOH/ CHC13); IR
(KBr) 5 1661, 1474, 737 cnivl; 1H NVR (DVMBO d6) 6 3.59-3.60 (m 2H),
4.56-4.57 (m 2H), 7.29 (dd, IH, J =5.0, 3.8 Hz), 7.35 (t, 1H, J = 7.8
Hz), 7.72 (d, 1H, J = 3.7 Hz), 7.84- 7.87 (m 3H), 8.45 (t, 1H J = 5.6
Hz). HRMS cal cd for C14H11N308 269. 0622 (M), found 269.0627. Anal.
(Cl4HL1IN30S) : -8 9ihydro-7H-2.7.9a-triaza-benzo[ cd]azulen-6-one

1- Napht hal en-I-YyI- I"hvdro- a-irlraza- -one 0 NH
\ 1 NJ N The reactlon was carried out af 70C, reaction tine was 72 h to
yield a white solid (53%: np = 223-225¢ dlec); Rf = 0.18 (90%

Et OAc/ hexanes); IR (KBr) 1659, 1464 1; 1H NWR (DVMBO-d6) S
3.52-3.54 (m 2H), 4.11-4.12 (m 2H) . s (t, 1H, J = 7.8 Hz),
7.53-7.64 (m 2H), 7.67-7.72 (m I|H), (dd, 1H, J = 7.1, 1.2 Hz), 7.89
(d, 1H, J = 8.3 Hz), 7.96 (dt, 2H, J ' .0 Hz), 8.06-8.09 (m 1H),
8.17 (d, 1H, J = 8.2 Hz), 8.40 (t, , & 7 Hz). HRVS cal cd for
C20H15N30 313.1215 (M), found 313.1204. 7 (C20H15N30) C, H, N. 40 WO

01/ 16136 PCT/ US00/ 23882
The reaction was carried out at room temperature; reaction time was 72 h to

s yield a tan solid (52%): mp = 249-250°C; Rf = 0.26 (10% MeOH/EtOAc); IR (KBr)

1659, 1605, 1443 cm-1; 1H NMR (DMSO-dg) 8 3.57-3.62 (m, 2H), 4.60-5.20 (br, 2H),

7.39 (t, 1H, J = 7.8 Hz), 7.55 (ddd, 1H, J = 7.7, 4.9, 1.2 Hz), 7.92-7.96 (m, 2H), 8.03

(d, 1H, J = 7.7, 1.8 Hz), 8.29-8.32 (m, 1H), 845 (t, 1H, J = 5.5 Hz), 8.75-8.77 (m,

1H). HRMS caled for CjsHpN4O 264.1011 (M*), found 264.1001. Anal.
10 (CisHpNO)C HN.

Q
\
! N

The reaction was carried out at room temperature; reaction time was 72 h to

1s  Yyield a white solid (21%): mp = 226°C (dec); Rf = 0.08 (5%9MeOH/CHCI:); IR (KBr)

1661, 1466, 1379 cm™1; TH NMR (DMSO-dg) & 3.61-3.66 (m, 2H), 4.65-4.67 (m, 2H),
7.28 (d, 1H, J = 2.0 Hz), 7.41-7.46 (m, 1H), 7.95-7.97 (m, 1H), 7.98-7.80 (m, 1H),
8.50 (t, 1H, J = 5.7 Hz), 8.90 (d, 1H, J = 2.0 Hz). HRMS calcd for C;3H;oN4O,

254.0804 (M 1), found 254.0798. Anal. (C;3H;oN40O,) C, H, N.

20
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Exanmpl e 10: 1-(3-Trifluoronethyl _phenvl)-8.9-di hydro-7H 2.7.9a-tri aza-
benzof cdl azul en-6-one O NH ~ 1 J N Db-CF3 The reaction was carried out at
roomtenperature; reaction tine was 72 h to s yield a light-gray solid
(53%: mpWOBYEBSsoc R f = 0.18 (90% Et CAc/ hexanes); |F!9ﬂ(‘!é% 69, 1393,
1325 cm1; 1H NWVR (DMSO-d6) 8 3.53-3.54 (m 2H), 4.48-4.49 (m 2H), 7.34
(t, 1H, J = 7.8 Hz), 7.80-7.86 (m 1H), 7.92 (ddd, IH J =8.5, 8.0, 1.1
Hz), 7.94-7.95 (m 1H), 7.96-7.97 (m 1H), 8.16-8.19 (m 2H), 8.47 (t, 1H,
J = 5.7 Hz) H cal or C17 F3 32. ound, 331. 0944.
Anal . 10 ( 3 = -% ,O -,ﬁ: .ﬁ,&” = - 8 o9-

9-di hydro-7bnhe?. 7. 9a-tri aza- benzof cdl azul en-6-one 0 NH NJ N The reaction
was carried out at roomtenperature; r%action time was 72 hto is yield a
white solid (32%: np = 259-261 COC, Rf 0.16 (90% Et OAc/ hexanes); IR
(KBr) 1659, 1466, 1395, 1308 cm1; H DMSO-d6) S 3.55-3.57 (m 2H),
4.57- 4.59 (m 2H), 7.38 (t, 1H J .8 Bg), 7.62-7.65 (m 2H), 7.89 (dd,
1H J =7.7, 1.1 Hz), 7.94 (dd, 1 =/7.9, 1.1 Hz), 7.99-8.05 (m 2H),
8.08-8.13 (m 2H), 8.45-8.46 (m 1H={8.49 (t, 1H, J= 5.7 Hz). HRMS cal cd
for C20HL5N30 313.1215 (Mm+), found 20 . 1221. Anal. (C20H15N30. 0. 15H20)
C, H N 41 WO 01/16136 PCTNS00/ 23882 pl e 12:

1-Pyridin-2-y1-8.9-di hydro-7H 2. 7,9a-tr A- benzof cdl azul en-6-one 0

Cl

The reaction was carried out at room temperature; reaction time was 72 h to

5 yield an off-white sblid (47%). mp = 272-274°C; Rf = 0.26 (90% EtOAc/hexanes); IR

(KBr) 1663, 1597, 1464, 1408 cm™!; 1H NMR (DMSO-dg) § 3.52-3.54 (m, 2H), 4.44-

4.46 (m, 2H), 7.37 (t, 1H, J = 7.8 Hz), 7.64-7.66 (m, 2H), 7.86-7.92 (m, 4H), 8.44-8.47

- (m, 1H). HRMS calcd for C;6H;2N30C1 297.0669 (M1), found 297.0667. Anal.
(C16H12N30CD) C, H, N |

10

NH

/ N g
=N

The reaction was carried out at room temperature; reaction time was 72 h to
15 yield a yellow solid (47%): mp = 265°C (dec); Rf = 0.20 (5% MeOH/EtOAc); IR
(KBr) 1661, 1607, 1464, 1399 cm1; 1H NMR (DMSO-dg) 8 3.35-3.39 (m, 2H), 3.54-
3.55 (m, 2H), 7.39-7.44 (m, 1H), 7.89-7.98 (m, 4H), 8.50 (t, 1H, J = 5.8 Hz), 8.63 (d,
1H, J = 5.2 Hz). HRMS caled for C;5HjN4OCI 298.0621 (M), found 298.0617.

Anal. (CysH{;N40OCI0.25 H,0) C, H, N.

20
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9:7 The reaction was carried out at roon1tenperature; reaction tine was 72
hto 5 vyield atan solid (52%: np = 249-250C, Rf 026(10%I\/CO—VEtOAc)
IR (KBr) 1659, 1605, 1443 cm1l; 1H NVR (DMSO d6) S 3.57- 3 62

4.60-5.20 (WOOUMX6 7.39 (t, 1H J = 7.8 Hz), 7.55 (ddd, 0’238?27 4.9,
1.2 Hz), 7.92-7.96 (m 2H), 8.03 (dt, 1H J =7.7, 1.8 Ft) '8.29-8.32 (m
1H), 8.45 (t, 1H, J = 5.5 Hz), 8.75-8.77 (m 1H). HRMS calcd for CLl5H12N40
264.1011 (M+), found 264.1001. Anal. 10 (C15H12N40) C, H, N. Exanple 13:
1- 1 soxazol -5-y1- 8 9- d|h dro TH 2. 7 9a triaza- benzofcdlazulen 6-one a NH
NN J NO ample | Lins3-yloxy)-phenyli8.0-dihydsend % Afetriaza react i on
time was 72 hyd oo g_oﬁevxlmte solld(Zl% rrp:226C(dec) Rf = 0.08
(5%veCH CHC 3 61, 1466, 1379 cn¥l; 1H NMR (DMBO-d6) S
3.61-3.66 (m 2H), 4.654.67(m 2H), Q7.28 (d, 1H, J = 2.0 Hz), 7.41-7.46
(m 1H), 7.95-7.97 (m IH), 7.98-7.80 fmnulH), 8.50 (t, 1H J = 5.7 Hz),
8.90 (d, 1H, J = 2.0 Hz). HRMS ca for 13H10N402 254. 0804 (Mr) f ound
254.0798. Anal. (C13H1ON402) C, 01/ 16136 PCr/ US00/ 23882

Exanpl e 14: 1-(4-Chl oro-phenyl)- 8.9 d_|_ ydro- 7.9a-triaza
benzof cdl azul en-6- one 0 NH \ 1 NJM

(a) 3-(Pyridin-3-yloxy)-benzoic acid—hydrochloride salt:

5 A solution of méthyl 3-(pyridin-3-yloxy)benzoate (Butler et al., J. Med. Chem.
24, 346 (1981), 0.229 g, 1.0 mmol) in 6N HCI (2 mL) was refluxed for 18 h. The
solution was cpncentrated under high vacuum and dried at 60 °C under vacuum to give
0.244 g (97%) of a tan solid: mp = 208-210 °C; 'H NMR (DMSO-dg) & 7.46 (m, 1H),

_ 7.60 (m, 2H), 7.83 (m, 2H), 7.98 (m, 1H), 8.60 (dd, 1H,J=5.1,0.9 Hz), 8.70(d, 1H, J
10 =2.6 Hz), 9.30-11.90 (br, 2H). Anal. (C;2H;oNO3Cl) C, H, N.
| (b) 3-(Pyridin-3-yloxy)-benzoyl chloride:
This acid chloride was prepared from the HCI salt of 3-(pyridin-3-yloxy)-

benzoic as described above for 3-phenoxybenzoyl chloride, except the product was not

~ purified (99%, white solid): IR (KBr) 1751 cm™1; IH NMR (CDCl3) § 7.45-7.49 (m,
1s  1H), 7.66-7.72 (m, 1H), 7.86-7.92 (m, 2H), 7.97-8.01 (m, 1H), 8.12-8.15 (m, 1H),
8.39-8.40 (m, 1H), 8.53-8.55 (m, 1H).
(c) Title compound:
The reaction was carried out at room temperatufe;.teaction time was 72 h to
yield a white solid (55%): mp = 223-225°C; Rf = 0.18 (10% MeOH/EtOAc); IR (KBr)
20 1665, 1571, 1460 .cm"; 1H NMR (CDC13) 3 3.52-3.53 (m, 2H), 4.45-4.48 (m, 2H),
7.27-7.38 (m, 2H), 7.44-7.63 (m, SH), 7.85-7.91 (m, 2H), 8.41-8.48 (m, 3H). HRMS
caled for Ca1HjgN4Oy 356.1273 (M*), found 356.1263. Anal. (C1H;gN4040.25
H,0) C, H, N. |



N= CI The reaction was carried out at roomterrperature; reaction time was
72 hto 5 vyield an off-white solid (47%: np = 272-274C, Kf 0.26 (90%
Et QAc/ hexanes& |R (KBr) 1663, 1597, 1464, 1408 cm 1, 1#% O d6) 8
3.52-3. 5AVOMAGIR 4 44~ 4. 46 (m 2H), 7.37 (t, 1H J 7.64-7.66
(m 2H, 7. 86 7.92 (m 4H), 8.44-8.47 (m 1H). HRMS cal cd for C16H12N30CL
297. 0669 (M+), found 297.0667. Anal. (CLl6H12N30Cl) C, H, N 10 Exanple 15:
1- (2-Chl orop3ri di n-4-yl)-8.9-di hydro 7H2.7.9a-triaza-benzof cdl azul en-
6-one 0 NH _N CI N s : oom I enper at ure;
reactlon ti eSS

‘_

= 265C (dec);

Rf = 0.20 (5% WBaxe | R (KBr) 1661, 1607, 1464, 1399 cm 1: 1H NVR
(DVBO- d6) 8 3.35-3.39 (m 2H), 3.54- 3.55 (m 2H), 7.39-7.44 (m 1H),

7.89-7.98 (m 4H), 8.50 (t, 1H J= {8 Hz), 8.63 (d, 1H, J = 5.2 Hz). HRVS
cal cd for C15H11NAOC1 298. 0621 ,‘»v nd 298. 0617. Anal.

(C15H11N4OC1' 0. 25 H2O C, H, N 43 01/ 16136 PCT/ US00/ 23882 Exanpl e
16: 1-f3-1Pyridin-3-yl xxy)- phe 1> i h no 7TH2,7,9a-triaza-

benzof cdl azul en-6-one 0 NH -) N N"f

(a) Methyl 3-(pyridyn-4-yloxy)benzoate (Butler et al., J. Med. Chem. 14, 575

s (1971):
A solution of 4—[3-(triﬂuorometﬁyl)phenoxy]pyridine'- (1.89 g, 7.9 mmol) in
concentrated H,SO, (5.4 mL) was heated to 120°C for 16 h. The reaction mixture was
cooled to rt and carefully poured into MeOH (200 mL). This solution was refluxed for

2h. The solution was then concentrated under vacuum to half its volume and diluted
10 with 350 mL of Et;0. A large excess of solid NaHCO; was added portionwise with
stirring, followed by solid Na;COs. This suspension was stirred several hours until the
pH was no longer acidic. The salts were filtered with the aid of Celite and the solution
was concentrated. The turbid residue was taken up in CH;Cl,, dried (Na;SOy), filtered
and reconcentrated to give 1.62 (89%) of pure product. as a pale-brown oil: 1H NMR
15 (DMSO-ds) §3.84 (s, 3H), 6.96 (d, 2H, J = 6.3 Hz), 7.49 (dd, 1H, J = 8.1, 2.5 Hz),
7.64 (m, 2H), 7.87 (d, 1H, J = 7.7 Hz), 8.49 (d, 2H, J = 6.0 Hz).
(b) 3-(Pyridin-4-yloxy)-benzoic acid-hydrochloride salt:
A solution of methyl 3-(pyridyn-4-yloxy)benzoate (0.229 g, 1.0 mmol) in 6N
HCI (2 mL) was refluxed for 18 h. The solution was concentrated under high vacuum
20 ahd dried at 60 °C .undcr vacuum to give 0.25 g (99%) of a white solid: mp = 230-233
°C; 'H NMR (DMSO-dg) 8 7.48 (d, 2H, J = 6.9 Hz), 7.63 (m, 1H), 7.73 (¢, 1H, J = 8.0
Hz), 7.82 (s, 1H), l7.99 d, 1H, J=7.8 Hz), 8.80 (d, 2H, J = 7.2 Hz), 12.8-14.1 (br, 2H).
Anal. (C12H1oNOsCl) C, H, N.
(c) 3-(Pyridin-4-yloxy)-benzoyl chioride:
25 This acid chloride was prepared from the HCI salt of 3-(pyridin-4-yloxy)-

benzoic as described above for 3-phenoxybenzoyl chloride, except the product was not
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N -N (a) 3-(Pyridin-3-yloxy)-benzoic acid-hydrochloride salt: 5 A solution
of nmethyl 3-(pyridin-3-yloxy)benzoate (Butler et al., J. Med. Chem 24,
346 (1981), 0.229 g, 1.0 nmmol) in 6N HC1L (2 nL) was refluxed for 18 h. The
sol ution weWOSHMInt r at ed under hi gh vacuum and dried at FSTESSE2 vacuum
to give 0.244 g (97% of a tan solid: np = 208-210 C, 1H NVR (DMSO d6) 8
7.46 (m 1H, 7.60 (m 2H), 7.83 (m 2H), 7.98 (m 1H), 8.60 (dd, 1H, J =
5.1, 0.9 Hz), 8.70 (d, 1H, J 10 = 2.6 Hz), 9.30-11.90 (br, 2H). Anal.
(C12HIONGBC1) C, H, N. (b) 3-(Pyridin-3-yloxy)-benzoyl chloride: This acid
chlori de was puréfjedr(@9%f white sélal)HIR &) 1786, 3709 M50t ic-13-13 NMR (CbheRy i ¢ as
descri bed above for 3- 5?6 o%%/benzoyl chl ori de, excep7t the roduct was not
purified (999%-2qHi¥dms '33 ~{ R (WBLED, /7817.48 {m, 1H),79dnés 39-8927my5- 7. 49
(m 15 1H, 7if 87687827(1@&\2 7.86-7.92 (m 2H), 797801(m 1H),
8.12-8.15 (m 840(m 1H), 8.53-8.55 (m 1H). (c) Title
conmpound: The reac&db'é'kﬂewaslpelmdh ed out at roomtenperature; reaction tine

72 ht | | 5 %
NEOH Bt OacS; 1R ( el Bl B cofic bt s Epei R e B AR 5 o
(m 2H), 4. 45yiéld48whie salid) , (52%3:7 mp 28245:2479¢) Re Z. 6134 (1598 MeOH/EMDAC)! IB5- 7. 91
(m 2H), 8.41-8.48 (m 3H). HRVMS calcd for C21H1I6N402 356.1273 (M), found

356. 1263. AnatKBi @amnsmm 2 ;HEONMR (BMSB-dg 4 363-8.55 If] 361), 4.48-4.49
PCT/ US00/ 23882 Exa
1- F3- (P3ri di nm- )or% (dpﬁgn%ﬁ BHy). d3aVdt2dmmy 3D, H66RT2 (rpoZid), 7.78-7.80 (m,

benzof cdl azul ggy, ngn@ﬁ(ni\"dm,"é iﬁk 4&/§&Lhyﬂn 8 56!%1 rzfﬂyﬁ- 6245X ¥IRAS €48 for

(Butler et al.
10 C21H16N402 356 1273 (M+), found 356. 1264 Anal (C21H15N402) C H N.

Example 18: 4-Fluoro-1-(4-fluoro-phenyl)-8.9-dih dro-7H72 7.9a-triaza-

benzolcdlazulen-6-one

_CHOHON /|/ _NaOH. K0 J/ P205, MeSOH _
1 4-tioxane MOOH. reflux 70-80°C, 64%
Triton B, 88%
F
NaN,, Meso,H 10%Pd/C, Hﬂ 4—F-PhCOCI
@o%c.e% _) __)
NO,
J

(a) Intermediate h - 3-(4-Fluoro-2-nitrophenylamino)-propionitrile:

15

Using the procedure described to prepare intermediate a, 3-(4-fluoro-2-
nitrophenylamino)-propionitrile was prepared in 88% yield from 4-fluoro-2-
nitroaniline (3.17 g, 19.68 mmol), acrylonitrile (1.57 mL, 23.61 mmol), and Triton B

20 (0.2 mL) as a brown crystalline solid: mp = 140-142°C; Rf = 0.16 (30%

EtOAc/hexanes); IR (KBr) 3380, 3117, 2955, 2251, 1526 cm-1; TH NMR (CDCl3) &
2.73-2.76 (m, 2H), 3.69-3.73 (m, 2H), 6.83-6.86 (m, 1H), 7.30-7.34 (m, 1H), 7.95 (dd,
1H, J=8.9, 3.0 Hz), 8.05 (br, 1H). Anal. (CoHgN30,F) C, H, N.
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A solution of 4-[3-(trifluoronethyl)phenoxy]pyridine' (1.89 g, 7.9 mmol) in
concentrated H2SO4 (5.4 nL) was heated to 120C for 16 h. The reaction

m xture was cooled to rt and carefully poured into Me E_@H n%% Thi s
sol uti on WR8VI&3§ uxed for 2h. The sol ution was then coREEHPE®A under
vacuumto half its volume and diluted 10 with 350 nL of Et20 A large
excess of solid NaHCO3 was added portionwise with stirring, followed by
solid Na2CO3. This suspension was stirred several hours until the pH was

no longer acidic,  The salts fil ere with,t eald of Oellte and the

sol ution was cdPBRrRefiay- *ﬁ‘{eﬁﬂ’ H‘ﬁ@"\ﬁs in CH2Cl 2,

dried (Na2SO4), el Ceonifidnd a0 ﬁﬁeﬂ €r9116wing it prb &ﬁre(&%ﬁwdﬁa‘e pure

product as a paI-[feh'abdre%EV\ﬁ/ﬁl (;)I| 1H N ﬁ? BR/SOdG gS 3. 82 (s,. 3H), 6.96 (d,

2H, J 6 3n1e|m)1cd1axe hising juterpediage b %(41ﬂu020€ m#zgphenﬁmm@mpplzm}rﬂe #4087 (d,

1H, J = benzoi c
[£9.94 8 (6% 8t ap bmed biow B1idaop 4*94-?5{&5%’ Ii% 363?1 Py -

aci d- hydrocﬁﬂ’orl ofution o Oxy) benzoat e
(0.229 g LRewmpl; )1H Nm(cm3)§27mz)7wm 2ED5 3. meansmrzmsstss-srsae(mol ution
was concentrated under h vacuum 20 and dried_at 60 un}%er va}lguumto

gi ve 0.25 glH)pgeas-530 &mmﬂ 78 @d: 15y 7= 54y 22%3“7@: Pﬁﬁ%NRl 6) S 7.48
(d, 2H, J= W) /goR. (m 1H), 7.73 (t, 1H, J 8.0 Hz), 7.82 (s, 1H),
7.99 (d, 1H = gHz , 8.80 (d, 2H, J =7.2 Hz), 12.8-14.1 (br, 2H).
Anal . ( C12HLONOZ&)tefinediite i\ G-mproﬁginyfz,ﬁﬂihydl‘oyﬂ-bqqh)olbd&gm/l chl ori de: 2s

This acid chloride m H ip-4-yl oxy) -
benzoic as desc#?tﬁg%%bzgg% en%’)lgy a%%‘oaﬂ c?“n or| 'c:ié g Spt tghe
pr oduct ; y\asgdied’s RédzeMQPOOL, 165 36 %’GH/WE@&B&E aci)r(1 T ineld). ('H&%ea@ttmt e

solid): IR (KBr) 1736, 1709, 1501 cm1; 1H NMR (CDCI3) 6 7.29-7.32 (m
2H), 7.52- 7macmr§ wias heqred tp 6PAC forAgS hythen pqoledtogy a{‘%f WlllFl) icegvas gddedto (m

1H), 8.68-§y mn@%n&fjﬂux%'ﬁs%ﬂ@gﬁ'&ﬂﬁméwﬁ}? aﬁxﬁgfetéoﬁﬂ‘p%ﬁct%” ed out

at roomtenpera ure; reaction tine wa yield a white solid (52%:
nip = 245- 2@ikeed Rid washed ith11506 WaDk) EThe prpduct fvas (pMefigd by dlash silicpgel 1264

cm1; 1H NNR ém 1'5’11@(5-%0%‘ ]i%?&%lh%}?anwto ENE 0.3 4(%440) &Pan orange solid: mp
15 = 155-157°C; Rf = 0.26 (30% EtOAc/hexanes); IR (KBr) 3389, 3057, 1692, 1514 cm-
1, IH NMR (CDCl3) 6 2.82 (t, 2H, J = 7.1 Hz), 3.76-3.81 (m, 2H), 7.96 (44, 1H, J =
7.6,3.2 Hz), 8.13 (dd, 1H, /= 8..3, 3.2 Hz), 8.15 (br, 1H). Anal. (CoH;N203) C, H, N.
* (d) Intermediate k — 7-Fluoro-9-nitro-1,2,3 ,A-tetrahydro-benzo[e][1.4]1diazepin-

)

S-one:

20 The desired product was prepared by following the procedure to synthesize
intermediate f, using intermediate j, 6-fluoro-8-nitro-2,3-dihydro-1H-quinolin-4-one, to
give 0.33 g (82%) of a red-brown solid: mp = 215-217°C; Rf = 0.11 (40%

EtOAc/CHCls); IR (KBr) 1651, 1514, 1258, 1161 cm1; TH NMR (DMSO-dg) & 3.29-
3.36 (m, 2H), 3.59-3.63 (m, 2H), 7.98 (dd, 1H, /=95, 3.4 Hz), 8.10 (dd, 1H, J = 8.4,
25 3.4H>2), 8.52-8.56 (m, 2H). Anal. (CoHgN303F) C, H, N.
(e) .Title compound:
Using thé procedure described above for preparation of intermediate g
(Example 2), intermediate 1 was prepared in 68% yield from intermediate k. The title
compound was then prepared from intermediate 1 and 4-{luorobenzoyl chloride using

30  the procedure for Example 2 to give 0.096 g (62%) of a white solid: mp = 284-287°C;
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(m 2H), 7.03 (d, 2H, J =6.2 Hz), 7.33-7.42 (m 2H), 7.66-7.72 (m 2H),
7.78-7.80 (m 1H), 7.86-7.92 (m 2H), 8.43-8.47 (m 1H), 8.50 (d, 2H, J =
6.2 Hz). HRMB calcd for 107C21H16N402 356. 1273 (M), found 356.1264. Anal.
( C21H16N402WOM1/16136 N. Exanpl e 18: 4- Fl uoro- | PCT/US00/23882
-(4-fluoro-phenyl)-8.9-di hydro-7H 2. 7. 9a-tri aza- benzof cdl azul en-6-one CN F
C2H / CH2CHCN | r NaOH 1420 | r P205- MOSCaH L NH2 1.4docane NO2 NJ
MOOR uxreA \ NJ 70-80 64%- Tit n B. 88% N2 H69% N2 H bi o 0OO0N F
NaN_, McSO3H NH 10%dPC, H2, NH 4-F-PhCOd, \ | N~ \ C 82% 6N NJ AcOHARCAc
NJ PYr . 82% RKeD.13 (0% EtOa8Merddes); R (KBr) 1651, Ilﬁﬂfterl#&ﬂi:m‘tlel]ﬁ NMR (DMSO-

3-(4-Fl uoro-2-nitrophenyl am no)-propionitrile: gH;the procedur e
described to ﬂd&)’hﬁ‘&ﬁﬁt@é‘r%@iﬁé@é" (3 2D, ?ﬂraf“a-(@’ 7.60 (dd, 1H, J 10.6,

i 8 2-
i troant 11 ne. £3 4RF g IBIEEAEL £ 2o0rS CHAPTRED oulal GO EL 1. 1i1aT s i) * 20
Qe o | 3don760! ufid 1 _ =0.16
(30% 't Onc) (hexanﬂé%?ﬁ%pﬁ‘%?}‘mé?ﬁ%ﬁ"’%ﬁ?; e S e PP R

(cDCl 3) S sz.zemm,momczﬂw. 3. 69- 3. 73 (m 2H), 6.83-6.86 (m 1H),
7.30-7.34 (in, 1H), 7.95 (dd, 1H J = 8.9, 3.0 Hz), 8.05 (br, 1H). Anal.
(C9H8N302F) C, H N 46 WD 01/16136 PCT/IJSOO’23882 (b) Internediate i -

3- (4- Fl uor o- 2 gRinhpieA9E NN

O
NH
NH
PhCH,CH-CHO, DMA, —)
N NaHSQ0j3, 100°C 71% N
H N
NHp

The title compound was prepared using a general procedure described
10 previously (Higgins et al., J. Polym. Sci. Part A-1 (1970), 8:171-177; Imai et al.,
Synthesis (1981), 35-36). Diamine intermediate g (0.048 g, 0.27 mmol) was dissolved
in dimethylacetamide (DMA) (1.50 mL). Hydrocinnamaldehyde (90%, 0.039 mL, 0.27
mmol) was added to the DMA solution followed by sodium bisulfite (0.042 g, 0.40
mmol). The reaction mixture was heated to 100 °C for 1 h. The solvent was removed
15 in vacuo, and the residue was dissolved in EtOAc/H;0. The organic phase was
separated, washed with brine, dried (MgSQy), and concentrated. The residue was
purified by flash silica gel chromatography (0-1%MeOH/EtOAc) to give 0.055 g-
(71%) of a white solid: mp = 225-226 °C; Rf = 0.26 (5% MeOH/EtOAc); IR (KBr)
1655, 1603, 1505, 1468 cm~1; 1H NMR (DMSO-dg) § 3.07-3.18 (m, 4H), 3.48-3.49
20 (m, 2H), 4.15-4.30 (m, 2H), 7.18-7.23 (m, 1H), 7.26-7.28 (m, 5H), 7.76-7.81 (m, 2H),
831 (t, 1H, J = 5.6 Hz). HRMS calcd for CjgHy7;N30 291.1372 (M*), found
291.1368. Anal. (C,gH;7N30+0.10H,0) C, H, N.
The compounds of Examples 20-24, 30, 55-57, 61-65, 68, 73-74, and 78-80

were synthesized from intermediate g and the appropriate aldehyde in the manner
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The desired conmpound was prepared by foll ow ng the procedure to produce
internmediate b using internediate h,

3-(4-fluoro-2-nitrophenyl am no)-propionitrile, to give 0.94 6999 of an
or ange- br¥QAVEdI6 d: np = 154-155 OC; IR (KBr) 3391, 172FCT @Tg? cnvl; 1H
NVR (CDC13) S 2.76-2.79 (m 2H), 3.64-3.68 (m 2H), 6.85-6.88 (in, 1H),
7.28-7.30 (in, 1H), 7.91 (dd, 1H, J = 9.0, 2.9 Hz), 8.07 (br, 1H). Anal.
(COHON204) C, H, N. (c) Internmediate j -

6- Fl uoro-8-nitro-2, 3-di hydro-| H U|noI|n one 65 g,
> B4 rmol ) dsserbrdabave tn Barale § 00 HeopHpRRCB, h |-PHEYISHOT Bt i gent
(P205, 7. kil [ﬁh’@%ﬂﬁi&%,ﬁ_ acid) (11 nL). The reaction m xture was
heated to 6%?:’9# a- then cooled to rt, after which ice was added to
the flask. The reactlon m xture was then poured into water and the solid
product was._fil e | WAL . A §CdneVas purified
by flash si Ie 20: ij 2 %@&i % EL OF iiiive038g
(64% of an orange solid: nmp is =155-18YC, Rf = 0. 26 (30% Et OAc/ hexanes) ;
IR (KBr) 3389, 3057, 1692, 1514 cm AL AHNNVR (CDC13) S 2.82 (t, 2H, J =

7.1 Hz), 3.76-3.81 (m 2H), 7.96 ( = 7.6, 3.2 Hz), 8.13 (dd, 1H,
J =8.3, 3.2 Hz), 8.15 (br,1H). And OH7N203) C, H, N (d) Internediate
k - 7-Fluoro-9-nitro-1, 2, 3, 4-tetrahyd penzo[ e] [ 1, 4] di azepi n- 5-one: 20

The desired product was prepared by f ov\bng the procedure to synthesize

internediate f, using internediate j,
6-fl uoro- 8- n|tro 2, 3-di hydr o- 1H-qU| noI|n -one to give 0.33 g (82% of a

L O o, D monhd e DR 5 S5 S %.KBM
A Eg)w@ éﬁh@f%&gg&o&% gnes@mggaz@sﬁ 139 (ﬂg)m_lrﬂ = 8.4,

conpound: Qsmﬁsﬁaﬁcm)badswmv@,bm TR 8] 9B 35, 1.7
i nt er medi ate (Exa e 2), internediate 1 was prepared in 68%vyield from

i nt er nedi at sz 7.Z5HEd, I, Ve 3.5 O HDnd-304% 1HhE s 7&3@618@8 (4d: dHh 7 mtlet-Odi at e |

O SRS L EL ot B SR, S B o ° 91

253.0852. Anal. (C)4H;1N302) C, H, N.

Example 21: 1

15 ' The title compound was isolated in 47% yield as a white solid: mp = 226-
228°C; Rf = 0.13 (90% EtOAc/hexanes); IR (KBr) 1661, 1468, 1316 cm™l; JH NMR
(CDCl3) 8§ 3.65-3.67 (m, 2H), 4.13-4.25 (m, 2H), 4.36 (s, 2H), 6.61-6.68 (m, 1H),
7.18-7.41 (m, 6H), 7.95-7.98 (m, 1H), 8.08-8.10 (m, 1H). HRMS calcd for

C;7H;sN30 277.1215 (M1), found 277.1203. Anal. (C;7H;5N30) C, H, N.

20
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WO 01/ 16136 PCT/US00/23882 R f = 0.13 (90% Et OAc/ hexanes); IR (KBr) 1661,
1603, 1485 curl; 1H NVR (DMSO- d6) 8 3.54-3.57 (m 2H), 4.43-4.45 (m 2H)
7.41-7.47 (m 2H), 7.60 (dd, 1 H J = 10.6, 2.6 Hz), 7. 76 dd, 1H J =
9.0, 2.6 HWOOI6EHH 7. 04 (m 2H), 8.61 (t. 1H, J = 5.6 Hz) PCTARRIESER cd for
C16HLI1IN3COF2 299.0870 (M+), found 299.0858. Anal. s (C16H11N30F2) C, H N
Exanpl e 19: 1-Phenyl-8.9-di hydro-7H 2. 7,9a-tri aza- benzof cdl azul en-6-one 0
0 NH ~ PhCH2CH2CHO, DVA, NH J NaHSG3.100 C 71 %N \ ( N HN NHL g The
title conpound was gre ared using a general procedure described 10

pI’EVI ously ( HXHNTHS Z& kO B ;r'_ G 2 ‘- mbenze zlr‘.2~-' Z1- 177 | mai
et al., Synthesis (1981), 35-36). Di anlneolnternedlate (0 048 g, O. 27
nmol ) was di ssolved in dinethylacetan de ) (1.50 nL)

Hydr oci nnamal dehyde (90% 0.039 ni, ) was added to the DVA
solution foll owed by sodium bisulfitad 042/9, 0.40 nmmol). The reaction
m xture was heated to 100 DC for 1 h. e MOl vent was renpved is in vacuo,

and the residue was dissolved in EtCAc/NEj&;The or gani ¢ phase was

separated, washed with brine, dried (MSOH and concentrated. The residue
was purified by flash silica gel chromat aphy (0-1%weOH Et OAc) to give

5 ol 19,1 B i R B

3.07-3. 18 (m 248%; R@:A(BiiB(Bt@AZQ mmm)mazn 1216441330c(nﬂ IFHNMR (DBISO-23 (M
IH), 7.26-7.28 (m 5 -7.81 H, 8.31 1H, J = 5.6 Hz). HRMB
cal cd for €18§|1?H‘1l:{6} 135%-‘.3;59(@1») fﬁéﬁdﬂo (br, 2H), 25 (t, 1H, J = 7.8 Hz), 7.77

(dd, 1H, 7= 7.9, 1.1 Hz), 7.82 (dd, 1H, J = 7.7, 1.1 Hz), 8.37 (t, 1H, J = 5.7 Hz).
HRMS calcd for Cy4H17N30 243.1372 (M), found 243.1371. Anal. (C14H;7N30) C,
H,N.

10 Example 23: 1-Isobutyl-8.9-dihydro-7H-2,7.9a-triaza-benzolcdlazulen-6-one
. 0O
NH

N
N=<_<
The title compound was isolated in 51% yield as a white solid: mp = 211-
212°C; Rf = 0.19 (5% MeOH/EtOAc);. IR (KBr) 1659, 1474, 1404 cm-!; 1H NMR
(DMSO-dg) 8 0.96 (d, 6H, J = 6.6 Hz), 2.15-2.18 (m, 1H), 2.73 (d, 2H, J = 7.1 Hz),
15 3.54-3.58 (m, 2H), 4.35-4.40 (m, 2H), 7.25 (t, 1H, J = 7.8 Hz), 7.75-7.80 (m, 2H), 8.33

(t, 1H, J = 5.5 Hz). HRMS calcd for Ci4H;7N30 243.1372 (M), found 243.1382.
Anal. (C;4H;7N30) C, H, N
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291.1368. Anal. (C18H17N30.0.10H20) C, H, N. The conpounds of Exanples
20-24, 30, 55-57, 61-65, 68, 73-74, and 78-80 were synthesized from
intermediate g and the appropriate al dehyde in the manner 48 WD 01/16136
PCT/ USOQ/ W8BBa6i3descri bed above in Exanple 4 for the pr &SAEVHE

1- phenyl et hyl - 8, 9-di hydro-7H 2, 7,9a-tri aza-benzo[ cd] azul en- 6-one. Exanpl e
20: 1-Furan-2-yl-8.9-di hydro-7H 2.7.9a-tri aza- benzof cdl azul en-6-one 0 NH
O The titIe conmpound was isolated in 74%yield as a white solid: np = 278-
279C, R f 0 13 (90% Et OAc/ hexanes ; KBr) 1655, 1464, 1437 746 cm 1;
1H NMR ( ; d-Cyriobexyd-80-dihydrg-7H2. 4,80 wiaza benzolcdlagulenb-me (g 1H J =
3.5, 1.7 Hz), 7 25 (dd 1H J = 3.5, 006 Hz), 7. 35 (t, 1H J = 7.8 Hz),
8.02 (dd, 1H, J = 1.7, 0.6 10 Hz), 8,45 1H, J = 5.6 Hz). HRVS calcd for
Cl14H11N302 253. 0851 (I\/Hr), found 252 52 Nianal . (Cl4H11N302) C H N
Exampl e 21: 1-Benzyl -8 9-di hvdro- 7K . 9aftriaza-benzof cdl azul en-6-one 0
NH N 3.5 " The title conpound was igolatred in 47%vyield as a white solid:
np = 226- 228C, Rf = 0.13 (90% Et OAc/Nrekanes); IR (KBr) 1661, 1468, 1316
cnvl; 1H NMR (CDCl3) 8 3.65-3.67 (m 2 4.13-4.25 (m 2H), 4.36 (s, 2H),
6.61-6.68 (m 1H), 7.18-7.41 (m 6H), X 7.98 (m IH), 8.08-8.10 (m
1H). HRMS calcd for CL7H1I5N30 277.1215 ), found 277.1203. Anal.

(C17HISN30) C, H‘I’hé\lntlg&nﬁ%umgsus«;lﬁééﬁl 3] Méﬂ)ﬁ/ag SfBehite solid: mp = 265-
266°C; Rf = 0.30 (5% MeOH/EtOAc); IR (KBr) 1657, 1462, 756 cm1; 1H NMR
s (DMSO-dg) § 1.22-1.96 (m, 10H), 2.88-2.97 (m, 1H), 3.55-3.57 (m, 2H), 4.30-4.50 (m,
2H), 7.21-7.27 (m, 1H), 7.74-7.80 (m, 2H), 8.32 (t, 1H, J = 5.5 Hz). HRMS calcd for
Ci6H19N30 269.1528 (M*), found 269.1531. Anal. (CyH;9N300.1 H0) C, H, N.

Ex le 25: 1-Phenyl-8 9-dihvdro-7H-2.7.9a-triaza-benzo[cdlazulen-6-thione

]
' NH
N Lawesson'srgt.
) PhCHa, reflux N
N 79%
=

10 A e
1-Pheny}-8,9-dihydro-7H-2,7,9a-triaza-benzo[cd]azulen-6-one  (Example 1,

0.068 g, 0.26 mmol) was suspended in toluene (3 mL), and Lawesson’s reagent (0.054
g, 0.13 mmol) was added. The reaction mixture was refluxed for 1 h. The solvent was
~ removed in vacuo, and the crude product was subjected to flash silica gel
15  chromatography (20-50% EtOAc/hexanes) to yield 0.057 g (79%) of a yellow solid:
mp = 224°C (dec); Rf = 0.21 (50% EtOAc/hexanes); IR (KBr) 1508, 1476, 1381, 1273
cm-l; 1H NMR (DMSO-dg) 8 3.65-3.72 (m, 2H), 4.45-4.55 (m, 2H), 7.33-7.36 (m,
1H), 7.57-7.59 (m, 3H), 7.87-7.92 (m, 3H), 8.31-8.32 (m, 1H), 10.84 (, 1H, J = 5.9
Hz). HRMS calcd for CjgHpaN3S 279.0830 (M*), found 279.0835. Anal

20 (CigH13N350.5 H,O) C, H, N.
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Exampl e 22: 1-tert-Butyl-8,9-di hydro-7H 2.7.9a-triaza-benzof cdl azul en- 6- one
O ~j5H The title conmpound was isolated in 36%yield as a white solid: np
= 246 248C, Rf = 0.13 (EtOAc); 1R (KBr) 1634, 1464, 1360 cm1; 1H NMR
(DVSO- d6) WOR1161a67 (s, 9H), 3.57-3.59 (m 2H), 4.35-4.70 RGI/US00RESS2 7 25

(t, ' H J=7.8 H), 7.77 (dd, 1H, J =7.9, 1.1 Hz), 7.82 (dd, 1H J =
7.7, 1.1 Hz), 8.37 (t, IH J =5.7 Hz). HRMWS calcd for CL4HL7N30 243. 1372
(M+), found 243.1371. Anal. (Cl14H17N30) C, H, N io Exanple 23:
1-1sobutyl -8, 9-di hydro-7H 2. 7. 9a-tri aza- benzof cdi azul en-6-one 0 -NH I J
N The title conpound vva5|solated|n 51 %yield asav\hlte solid: mp = 211

212C, Rf 0. ( . ) e cip1; 1H NWR
(Dl\/rsc>d6)so].15 5 Dk : %ﬁf ﬁ T %‘.h

7.1 Hz), 15354358(m 2H) 4.35-440°(m 2H), 7.25 (t, 1H, J = 7.8
Hz), 7.75-7.80 (m 2H), 8.33 (t, 1H, = Z~5wz) . HRMS cal cd for Cl4H17N30
243. 1372 (M+), found 243.1382. Anal. 4HJN30) C, H N 50 WD 01/16136
PCT/ US00/ 23882 Exanpl e 24: 1-

cl ohexyl -8. 9-di hydro-7H 2. 7. 9a-tri aza- ﬁ_&of cdl azul en 6-one 0 NH NJ N-10
The title corrpound was isolated in 63%yI&Nd as an off-white solid: np =

265- 266C;, Rf 0.30 (5% McOH/ Et QAc); IR (RBr) 1657, 1462, 756 cm1; 1H NMVR

Z g B)I\/EOS 8 6% 81. 22- DiaBfne( iterrhédifite 20982 3, 629 (nimol} Mas d?ssa5edsm5ﬁm=rm inl
m

s and 1,1-carbonyldiimidazole (0.058 g, 0.36 mmol) was added. The stirred reaction
mixture was heated to 100°C for 24 h. An additional 0.048 g of carbonyldiimidazole

was added with continued heating for another 24 h. The DMF was removed in vacuo,

and the residue triturated and dissolved in EtOAc. The organic phase was washed with
10 mL of 10% aqueous HCI and separated. The aqueous phase was extracted four
10 times with EtOAc. The combined extrécts were dried (MgSOy) and filtered, and the
~ solvent was removed. The product was purified by flash silica gel chromatography
(1% MeOH/EtOAC) to give 0.014 g (24%) of a white solid: mp = 308-309°C (dec); Rf
=0.42 (20% MeOH/EtOAc); 'H NMR (DMSO-dg)  3.44-3.49 (m, 2H), 3.86-3.89 (m,
2H), 7.05 (t, 1H, J= 7.7 Hz), 7.14 (dd, 1H, J= 7.6, 1.3 Hz), 7.55 (dd, 1H, J = 7.9, 1.3
15 Hz), 8.29 (1, 1H, J = 5.5 Hz), 11.12 (s, 1H). HRMS calcd for C3oHyN30; 203.0695
(M), found 203.0697. Anal. (C;oHgN30,0.2 H0) C, H, N.
- Example 27: 7-Methyl-1-naphthalen-1-y]-8 9-dihydro-7H-2.7.9a-triaza-
benzofcd]azulen-6-one

o] Lty
NH NaH, DMF, CHal N
5% —)
N N
Daw; W
20 Sodium hydride (60% in mineral oil, 0.005g, 0.13 mmol), washed free of

mineral oil with hexanes, was suspended in DMF (1 mL). 1-Naphthalen-1-y1-8,9-
dihydro-7H-2,7,9a-triaza-benzo|cd]azulen-6-one (Example 9, 0.035 g, 0.11 mmol) was
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2H), 7.21-7.27 (m 1H), 7.74-7.80 (m 2H), 8.32 (t, 1H, J = 5.5 Hz). HRVS
calcd for C16H19N30 269. 1528 (M+), found 269.1531. Anal. (C16HLI9N30' 0.1
H20 C, H, N  Exanple 25: 1-Phenyl-8 9-di hvdr

L_7H- 2. 7. ¥R QA6RS o benzof cdl azul en-6-thione s NH Lawes FGTUSOVE82 \NH
PhCH3, r e fl e x NN 79% 10 '

1- Phenyl - 8, 9-di hydro-7H 2, 7, 9a-tri aza- benzo[ cd] azul en- 6- one (Exanpl e 1,
0.068 g, 0.26 nmol) was suspended in toluene (3 nL), and Lawesson's reagent

(0.054 g, O s. added. The reac m xture was refluxed for 1 h.
The sl vant g SR HHs BEPHoR TSR Vo MUl 106 1o THaeh PBALER GHASION BRécr ed t o
flash silicaefigd. lodoRBthRIFFDO0S 21h0.16 2nSi) UnEhddia/ BR1RO R Aok RidbPhich O- 057 9
(79% of a yellow solid: np = 224C (dec); Rf = 0.21 (50% Et OAc/ hexanes) ;

| R (KBr) 15091 h.47s SOMBtlwasmsved@wacuomdmﬁeemrcfsﬂbaﬂaslsssha g (m

(m 3ty o, Srogallgehy opf Ernijaidd v g0 4ot g sl Miglgha: i 0

CL6HL3N3S 2796°C8@8c) Ri)=,0.30(906 BOANRR Snes)MiH] NMRzmr(asnmgmsms (9 )0 C,
H N 51 WO 01/ 16136 PCT/ USO0/ 23882 Exanpl e 26: - Di hydr o- 2H.
7H 2. 7. 9a- t Bi7TAA3al0Eh 259,461 52426 en-2ED67-39- 8146 (. ND, 7&&-7 64 (@. 2HN 97307 he

I nt ermedi at .9 D | 5 and
1, 1-car bony?rgi }*?%0&@?3%( l%@éﬁ%pégogg’%rﬁoﬁwv%a@q%gHWﬁi f'g@lrr d
reacti on RS e calad Iﬁn‘at@]ﬂ‘ltﬂsQOGM—mr 326.1203, Afounddida26d803. 0. A4d. g of

~carbonyl dii g¢ dﬁf}ﬁ?apa%ﬁgo)ag%%w th continued heating for another 24 h. The

DVF was re
10

Example 28: 1-Merca to_-8 9-dihydro-7H-2.7 9a-triaza-benzo|cd]azulen-6-one

NH NH
CSz, DMF,
40°C86% __)
N N
H N_..<

SH

g
Diamine intermediate g (0.024 g, 0.13 mmol) was dissolved in DMF (0.5 mL).
Carbon disulfide (1.0 mL) was added, and the reaction was heated to 40°C for 3.5 h.
15 The solvents were removed in vacuo to give the title compound (0.025 g, 86%): H
NMR (DMSO-dg) & 3.54-3.55 (m, 2H), 3.80-4.80 (br, 2H), 7.25-7.30 (m, 1H), 7.35-
7.37 (m, 1H), 7.74-7.76 (m, 1H), 8.44-8.48 (m, 1H), 13.08 (s, 1H). HRMS calcd for

C1oHsN30S 219.0466 (M), found 219.0469.

20 Example 29: 1-Benzylsulfanyl-8.9-dihydro-7H-2.7.9a-triaza-benzo[cd]azulen-6-one
0

_PhCHBr, DMF, _ NH
) (lPr)zNEt 61% N")
N=(

-

53



and the residue triturated and di ssolved in Et QAc. The organi c phase was
washed with 10 nL of 10% aqueous HCO and separated. The aqueous phase was
extracted four 10 tines with Et OAc. The conbined extracts were dried
(MySO4) anwdewtssed, and the solvent was renoved. The pPEHUSA23iZ
purified by flash silica gel chromatography (1% MOH EtOAc) to give 0.014
g (24% of a white solid: np = 308-309C (dec); Rf = 0.42 (20% McOH Et CAc) ;
1H NV\R (DVMBO-d6) S 3.44-3.49 (m 2H), 3.86-3.89 (m 2H), 705(t 1H J =
7.7Hz),714(dd 1H J = 7. 3 Hz 7.55 (dd, 1H, J = is Hz),
8.29 (t. 1H, J = BFosl-mejcaptos %Q’hy@“ﬂﬂ‘& 7 mac@mcdlwl@iﬁwm@@zﬁzee 0695

)11 5 LR b 804 B b

benzof cdl azulxﬂc}ﬁasoaﬂdem dﬁsupropb(bt-li,ylaﬁhfe (a2 thJ 0 9% ¥mdi) fdllowe&tbyiamﬁwisn
hydride (60%_in washed free of er al
o h peatition BF boteyt bromide. %o 13 o). TRE R SHon RS gradgul’

di hydr o- 75+ 2 béeadhae hém e&ﬁrh%o@[ﬁe%ﬂgmk %Bnlﬁm@ﬂlext (rE¥PdripEL. 9Thé seﬁéntgwa@ 11
mmol) was 52 WO 01116136 PCT/ US 23882 added, and the reaction mxture

was stirred fremoved impemupcand the residuppurified by flagh-siligcee! huemagerapySHo0Ha

gl'ﬁeoggl \r/nént OV\E/(}é rg)gr%%/le | ﬁﬂgacuo gangpslaﬁe% gﬁe ;ﬁ)l i @dhﬁg ?fas(ﬁj Si | | ca

gel  chromat qos% EACRERAMES) ORC (KBYY 2655 146D 1945,61386 Q&a gn(mwm ite
solid: mp = 126C (dec); Rf = 0.30 (90% Et QAC/ hexanes); 1H NMR ( O d6) 8

3.14 (s, 3H) 83.38-354 sn/H)y, M14AHS, (g 2H5- 46106, 2H), 7.2647,34 (g 9HY, 745147 (H)
7.54-7.64 7z 1 7 8 1
164, (Mot oo @Ted A8, OBk s T B3 skl ke ok SRilad ™

3H),
309.0936 (M), found 309.0933. Anal. (C;7H;sN3080.3H,0) C, H, N.

Example 30: 1-(3-[1.31-Dioxan-2-yl-phenyl)-8.9-dihydro-7H-2.7.9a-triaza-
benzo[cdlazulen-6-one

NH

heive

The title compound was prepared from 2-(3-formylphenyl)-1,3-dioxane
(Ackerley et al., J. Med. Chem (1995), 38:1608) to give 0.20 g (52%) of a light-grey
solid: mp = 247°C (dec); Rf = 0.22 (5% MeOH/EtOAc); 1R(KBr) 2361, 1653, 1472
cm'l; 1H NMR (DMSO-dg) 8 1.32-1.50 (m, 1H), 1.95-2.08 (m, 1H), 3.52-3.53 (m,
20  2H), 3.97 (ddd, 2H, J = 12.1, 12.1, 2.1 Hz), 4.17 (dd, 2H, J = 11.0, 5.1 Hz), 4.43-4.45
(m, 2H), 5.63 (s, 1H), 7.33-7.39 (m, 1H), 7.54-7.60 (m, 2H), 7.82-7.91 (m, 4H), 8.44

(t, 1H, J = 5.5 Hz). Anal. (C2oH;9N303) C, H, N.

15
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HRMS cal cd for C21H17N30 (M H) 326.1293, found 326.1303. Anal. (C21
H17N3O- 0.2 H2O) C, H, N 10 Exanple 28:

1- Mer capt 0- 8. 9-di hydro-7H 2. 7. 9a-tri aza- benzof cdl azulen-6-one 0 0 NH
~NH N NHp HN-={ g SH Dianmne internediate g (0.024 g, 0.13 muol) was
di ssolved in DM (0.5 nL). Carbon disulfide (1.0 nL) was added, and the

reaction was heated to 40C for 3.5 h. IS The solvents were renoved in
vacuo to give the title conpound (0.025 g, 86% : 1H NIVR (DI\/BOdG) 8
3.54-3.55 : : b 25-7..30 7.35- 7.37 (m
1H), 774- E i F1-LAE };g' 79 = cal cd for
C10H9N308 83& (I\/Hr) found 219. 0469. 20 Exarrpl e 29: 1 Benz IsY

ul fanyl - ydro-7H 2. 7. 9a-tri aza- benzof cdl azul en-6-one 0 0 MN)H PhC
H2&, DI\/F, NH J / OPrhNER, 61% N | NNd- ~~~ N=( " = SH g 53 WO 01/ 16136

PCTI USO0/ 23882 To
1- mer capt o- 8, 9-di hyg (H- 2,37, 4980,/ MeBRAA- be
0.12 mmol, from Exanpke ] R
(1.0 n) was added diY=sgpropylethyl am ne (0}
dropwi se addition of br de (0.014 ni,
m xture gradually 5 beca pgengous as stirr
overni ght. The sol vent

cd] ayul en-6-one (0.026 g,

Ny-Zat i on) suspended in DW
m., 0.13 nmol) followed by
0. 13 nmmol ). The reaction

ag,§ontinued at rt

The dioxolane from Example 30 (1.96 g, 5.84 mmol) was dissolved in MeOH
s (58 mL) and water (58 mL). Concentrated sulfuric acid (1 mL) was added, and the

reaction mixture was brought to reflux for 5 hours. The reaction was cooled to rt, and

MeOH was removed in vacuo. The residue was diluted with saturated aqueous
NaHCO3 upon which the product came out of solution as a gum. The aqueous
solution was decanted off, and the residue triturated with water. The water was

10  decanted, and the residue was triturated with CHCig. The solvent was removed in
vacuo, upon which the product solidified. The solids were triturated with EtOAc,
filtered, washed with EtOAc, and dried overnight to give 1.23 g of a white crystalline
solid. An additional 0.14 g of product had crystallized out of the aqueous phases upon
standing overnight and was isolated to give a total yield of 81% of the aldehyde: H

15 NMR (DMSO-dg) 8 3.54-3.55 (m, 2H), 4.49-4.51 (m, 2H), 7.36-7.41 (m, 1H), 7.82 (t,
iH, J = 7.6 Hz), 7.88-7.95 (m, 2H), 8.08-8.10 (m, 1H), 8.19-8.21 (m, 1H), 8.41 (s,
1H), 8.46-8.49 (m, 1H), 10.14 (s, 1H).

l—(3—Dimethoxytnethy1—phenyl)—8,9-dihydro-7H—2,7,9a—triaza—benzo[cd]azulen-

20 6-one (31a) was isolated during flash silica gel column chromatography as a by-
product in the form of a white solid: mp = 182-185 °C; Rf = 0.15 (5% MeOH/CHCl;);

IR (KBr) 2361, 1653, 1458, 1091, 1046 cm’l; IH NMR (DMSO-dg) & 3.31 (s, 6H),
3.52-3.54 (m, 2H), 4.45-4.46 (m, 2H), 5.50 (s, 1H), 7.36 (t, 1H, J = 7.8 Hz), 7.58-7.60
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renmoved in vacuo, and the residue purified by flash silica gel

chromat ogr aphy (50-60% Et OAc/ hexanes) to give 0.023g (61% of a white
solid: np = 189-191C, Rf = 0.23 (75% Et OAc/ hexanes); IR (KBr) 1651, 1462,
1445, 1356 CMO916136 NVMR (DVMSO-d6) S 3.53-3.54 (m 2H), 4. PATAIS023683 2H)
4.61 (s, 2H), 7.25-7.34 (m 4H), 7.45-7.47 (m 10 2H), 7.76-7.80 (m 2H),
8.36 (t, 1H, J = 5.5 Hz). HRMS calcd for C17H15N30S 309.0936 (M+), found

309. 0933. Anal. (CL7HL5N30S 0.3H20) C, H, N. Exanpl e 30:
1- (341. 31- Di 9-d 7H.2.7.9a-tri aza-
begzof cdl azu?éﬁpgﬁb Jésfr%%“ ‘?ﬂ 8&? %_’35%% 1y @@ﬂﬁ{ﬁ@fﬁ%@a@wﬁﬂ%ed

from2-(3-for e I t J. Med. Chem (1995),

38:1608) to g?ﬁef)‘@%%l*é,%g%%@ﬁi ﬁ%%;‘@%@&%ﬂﬁ’p = 247C (dec): Rf =

0.22 (5% McOH Et OAC) IR(I Br) 2361, 1653, 1472 cnvl; 1H NWVR (DVBO d6) 6

1.32-1.50(m 1H), 352353(m 20 2H) 3.97 (ddd, 2H

kxa 'a- ) v I nieth he) C ] 7 Ba-413az4- 45 (m

563§’b %_39(m 1H), 754760(m 2H), 7.82-7.91 (m 4H),

8 44 H Anal . (C20H19N303) C, H, N. 54 Exanple 31:

3-(6- O(O 6,7 Q;_g‘? tetrahydro 2.7.9a-triaza-benzof cdl azul en-1-vl) -

benzal dehyde 0 O é\IH NH H2SO4, MeOH, ) O reflwe, 81 %N- H2 N N. CHO

NH ' NH
HN(CHg)2, MeOH, A
NaHBH5CN, HCI, N + N
H20, refiux, 75% ' 55%

N(CHa)p OH

CHO

32 32a
3-(6-Ox0-6,7.8,9-tetrahydro-2,7,9a-triaza-benzo[ cd]azulen-1-yl)-benzaldehyde
10 (from Example 31 without further puriﬁcatién, 0.24 g, 0.84 mmol) was suspended in
MeOH (40 mL). Dimethylamine (2M in MeOH, 3.60 mL, 7.2 mmol) was added, upon
which the starting material dissolved. To this solution was added a solution of
NaBH;CN (0.061 g, 0.92 mmol) and ZnCl, (0.063 g, 0.46 mmol) in MeOH (10 mL).
The pH of the reaction mixture was adjusted to 6 with 2M HCI/MeOH (2.5 mL), and
15  the mixture was stirred at rt for 3 h. Concentrated HCl (0.25 mL) was added and the
MeOH was removed in vacuo. The residue was diluted with H,O, and the pH adjusted
to 10-11 with 10% NaOH. The product was extracted 3x with CHCl;. The organic
phases were combined, washed with HyO and brine, dried (MgSO4), and then
concentrated in vacuo. The residue was purified by column chromatography (5%
20 MeOH/CHCl3) until the first product, the benzyl alcohol by-product eluted. The -
product was then eluted with 5% methanolic ammonia/CHCl; to give 0.20 g (75%) of
compound 32 as a white solid: mp = 192-194 oC (dec); Rf = 0.10 (7% methanolic
ammoniz/CHCl5); IR(KBr) 1651, 1464 cm-!l; IH NMR (DMSO-dg) § 2.19 (s, 6H),
3.50 (s, 2H), 3.52-3.53 (m, 2H), 4.45-4.46 (m, 2H), 7.33-7.38 (m, 1H), 7.47-7.56 (m,
2s " 2H), 7.72-7.74 (m, 1H), 7.78 (s, 1H), 7.85-7.91 (m, 2H), 8.44 (t, 1H, J = 5.5 Hz).
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The di oxol ane from Exanple 30 (1.96 g, 5.84 mml) was dissolved in McOH s
(58 nm.) and water (58 nlL). Concentrated sulfuric acid (1 nL) was added, and
t he react| Lxture was brought to reflux for 5 hours. | on was

cool ed tok‘%‘,"r’%ﬁﬁ MeOH was renoved in vacuo. The residue vvasﬁ%%zut ed with
saturated agqueous NaHCOB, . upon which the product canme out of solution as a
gum The aqueous solution was decanted off, and the residue triturated

with water. The vvater vvas to decanted, and the residue was triturated with

ol i di 1 oa. HAHS” delefadoneC BHEHEL, IAT1S; PR AR HIFBaa Reehed wicn
Et OAc, and (%"JI-%SN grsrn 'Cl.pNgl ve 1.23 g of a white crystalline solid. An
addi ti onal of pro uct  had crystallized out of the aqueous phases

upon st andi ng d»(éd-lydgixwmaﬂndl—meIDﬁ@i-dihm-?H 21, Yeetriaza-bengb(cdlacylen-6f 81% of

7367 a1 (0 ) ey i &S pirogucd B Ml R Qo s S5y e ) 1)

(m) 1H) N 8. 21782383é RF2= 026)(10%8 MOH/EHCI)HIR (RBAG699,459¢m466H053 taril4 (S
1-(3- D| rret thi(Nm k‘DMSM)IﬁI34G3 93 ¢inh9H), &-4AH.49 mO2H), 4i6dz@d; BEnZ e{ £d] azul en-

20 6- 31 ted d h
25 o by pt IR SER36 e, 110y AT a8 o AHE T 307148 G228 A0 {ERn DR 297,05
5% McOH CHC1 LIS chR46 NZ0)MR
EDIVBO4) 6 ?D(”B?%%} ﬁ%’%%‘%ﬁﬁr%ml%)ﬁ 4. 4;4% fo?hreén >P5%50 (s,

1H), 7.36 (do3.116k Hy=foin®29%11687 Angk {C;980,5N536,°06 H,0) 1 1381 PCT/ US00/ 23882
(m 2H), 7.81-7.92 (m 4H) 8_.h43-8 45i m 1H) . HRVS %al cd for C19H19N303

337. 1428 ( NiRa I
1- (3- Di net hyl am norret hvl - phenyl) 8. 9-di

benzof cdl azul en- § one Ocdy

P05, MeSOsH
60-70 °C, 72%

s lgpe 0. Exanpl e 32:
dro 7H—2 7 9a trigpaza 5

H

Ph——=—H, DMF, EtoNH,
cat. (PhgP)sPd, Cul
78%

(a) Intermediate m - 8-Iodo-2,3-dihydro-1H-quinolin-4-one:
A mixture of the 3-(2-iodophenylamino)-propionic acid (0.103 g, 0.354 mmol),
prepared from the condensation of -propiolactone and 2-jodoaniline according to the
15 procedure of Bradley et al. (JCS PI, 2019 (1972)), in Eaton’s reagent (2 mL) was
heated between 60 - 70°C for 3h. After cooling the reaction mixture to 1t, ice cold
water was added. The solution was made basic (pH 12) with 50 wt.% NaOH and
extracted with BtOAc several times. The combined organic extracts were dried over
anhydrous MgSO; and concentrated to give 0.070 g (72%) of the product, which was
20  used in the next step without further purification: TH NMR (CDCl3) § 2.71 (t, 2H, J =
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f NH HN(CHJ2, McOH, NH NH N NaHBH3CN, HCl, \ NJ +\ NJ N H2O reflux,
75% 5. 5% N(CI—|3)2 OH CHO 32 32a

3-(6- Oxo-6, etrahydro 2,7,9a-triaza-benzo[ cd] azul en- % al dehyd
e 10 (frorﬂvﬂﬂyﬁ!? 31 without further purification, 0.24 })%%Q%Zml) was
suspended in McOH (40 nmL). Dinmethylamne (2Min MeOH, 3.60 niL, 7.2 nmol)

was added, upon which the starting material dissolved. To thi s solution
was added a solution of NaBH3CN (0.061 g, 0.92 mml) and zZnCl2 (0.063 g,

0 e T e 650 = e s 9, B3P A T B 5%
Concent r at ed 4 gy 7%5(5@1_1}1 v @Hged and the MeOH was renoved in vacuo.
The residue was diTuted with HO, and the pH adjusted to 10-11 with 10%
NaCH. The product (dntemediatan e9tlate-1,2.3, H-tetrabydro-bepgolell hdMiagepPinsf088s wer e
conbi ned, washed , @kté trated
in vacuo. The res)lf%tﬁgs mﬁé@%ﬁﬁebﬁét 5?/ col um cﬁsﬁzo17 tl?gf'éﬁﬁ}’?q{‘gf’?o%ﬁ
McOHI CHCL8) @50 L) tkept &ti nt Swasarefullyt andt ﬂewlyeaddyﬂ I‘moﬂiwtltgy-lﬁﬁomgml) sl ut ed.
The product was th el ut%d th 5%rreth %ox% 1! /CIaIClgeto ve 0. 20
g (75% of ®ORSBYndReEacton mixry B e ot rﬁa Pdsin, BECRRELTR oRfie_ o 10
(2 7fi/ogm(et hag% Ire‘acu@mg@maéagd ym@w)wa@ﬁmm il the nﬂ;ktiqu‘vﬁs(MO d6) 8
S

7.33-7.38 (mbasi¢pH 13 mﬁmz@@em(%so 25011 -'%H %@Wg%%fﬁgw; a. 9/52&833@ 1H),
7.85-7.91 ("%ré%@i‘@'ﬁ@&ﬁ%‘%'ﬁ Yeke dtefel\c}g%%hdghm éﬁer\@d%éé:eﬂ'&ﬁgl 135%@59,0/ 23882

HRVS cal cd f 1715 ound 321.1703.
(C19H20N40. O'HNME)(DMSO%)ISS25-3 27 (m, 2H), 3.48 (bs, 2H), 5.43 (bs, 1H), 641 (t, 1H, J =

1- ( 3- Hydr oxynet hyl - phenyl di hydro-7H 2,7, 9a-tri aza- benzo| cd] azul en- 6-
one (32a) wa§01§72)l'é 3561:1 é-lﬁyQHF)@ﬁéEt(d’tlbLdr\ﬁaogz}/\ﬁrl@éb%ém d@mﬂ ,
5.5%9: nmp = 275 278 OC, Rf = 0.26 (10% McOH CHC13); IR (KBr) 1649, 1599,

1466, 1053 c m
(c) Intermediate o - 9-Phenylethynyl-1,2,3,4-tetrahydro-benzo[e][1,4]diazepin-

5-one:
15 A mixture of the iodide intermediate n (0.144 g, 0.5 mmol), phenylacetylene
(0.055 mL, 0.5 mmol), tetrakistriphenylphosphine palladium(0) (6 mg, 0.005 mmol),
Cul (2 mg, 0.01 mmol), diethylamine (4 mL) and DMF (2 mL) was stirred at rt for 2
hours. The solvent was evaporated to dryness and the residue was taken up in water
and extracted with EtOAc. The organic extract was dried over anhydrous MgSOs,
20 filtered and concentrated. The crude mixture was purified by flash silica gel
chromatography eluting with a gradient of 0-3% MeOH in CHCl; to give 0.102 g
(78%) of the desired product: IR (KBr) 3400, 3190, 3051, 1641, 1589, 1518, 1446,
1250, 756, 690 cm™; 'H NMR (DMSO-dg) §3.27-3.29 (m, 2H), 3.53-3.56 (m, 2H),
6.26 (t, 1H, J = 6.0 Hz), 6.61 (t, 1H, J = 6.0 Hz), 7.40-7.47 (m, 4H), 7.62-7.65 (m, 2H),
25 7.80(d, 1H, J=6.0 Hz), 8.13 (t, 1H, J = 6.0 Hz). LRMS (M") 262.
(d) Title compound: .
To a clear solution of the acetylene intermediate o (0.08 g, 0.305 mmol) in
CH;CN (.10 mL) was added PdCl, (0.003 g, 0.0153 mmol) at rt. “The reaction mixture
was heated at a temperature between 70-80°C for 3.5 h. Upon completion of the
30 reaction (as indicated by TLC), the solvent was evaporated to dryness. The crude
mixture was purified by flash silica gel chromatography eluting with a gradient of 0-
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|H NVMR (DVBO-d6) S 3.46-3.53 (m 2H), 4.44-4.46 (m 2H), 4.61 (d, 2H, J =
5.7 Hz), 5.32-5.36 (m 1H), 7.33-7.38 (m 1H), 7.51-7 56 (m 2H),
7.70-7.72 , 7.81 (s, 111), 7.85-7.91 (m 2H), 1H).
HRVS cal cmp%@ﬁHlSI\BOZ 293. 1164 (M+), found 293. 1164 ﬁﬁﬁsgﬁsﬁin
(C17H15N302.0.5 H20O) C, H, N. 10 Exanple 33: 6-Phenyl-3.4-di hydro-2H-f

1. 41 di azepi noF6. 7. 1-hilindol-1-one O O \ NH P205McS03H OH NaN3, McSC3H |

| 60 70 C, 7295 83% HHN mn NH NH Ph=H, DM, Et2NH, H N--) PdCl12,
CH3CN, 1 Pc):%&} L 0088 8@74%) dE3fiSdes BV NMIE )

I nt er medi ate m ﬁllo 0- ﬁoé};dlh d? qu?%o Fﬁkélmone Iﬁ mxt%‘ﬁ*rdgbgf t he
3-(2- |odopt}tgn&BamStio)(mpﬁﬁpnﬁmMcB%(m,dHoGS.ZIICIS, 41), D1BG4AIHNO: 9.0 HAy42ar ed from

br ocedur o choamithy 166 768 ey 385, B ST 808 4G A S Pl (2 'S
n) was heaéﬁﬂ(tbﬂi vesglo f9). mcmaf&*cnrﬁmsmz@pwsm Weurndeg i@ m xture

tort, ice cold water was added. The sol ution was nade basic (pH 12) with
50 wt. %SNaQHlaér(ﬂnHe&{zQchtI&@)\ﬁ ﬂaNEt OAC several ti mes. The combi ned organic

extracts wgfg d ( : Q-1Gnee 0.070 g
NVR og,g@ 71 (t,
NE Hg) 57'[%' (

(729% of thep ' NoU urt her
purification: J= 57W 01/16

PCT/ US00123 H , 4,86 6.50 (t,
IH, J = 9. N) 7 SNHCOMF Joit, (PEBP)4Pd, Cul ﬁ%‘.&‘&&:&-
69%
n
() Intermediate p -  9-(4-Chlorophenylethynyl)-1,2,3,4-tetrahydro-

10  benzo[e][l 4]d1azepm-5-one
Using the procedure described above for preparation of intermediate o, 1-
chloro-4—ethynylbenzene and  intermediate n,  9-iodo-1,2,3,4-tetrahydro-
benzo[e][l 4]d1achm-5-one were used to synthesize intermediate p (87%) as a yellow
solid: mp 178-180°C; 'H NMR (DMSO-ds) 8 3.27-3.30 (m, 2H), 3.52-3.55 (m, 2H),
15  6.31(,1H, /=60 Hz); 6.61 (t, 1H, J = 6.0 Hz), 7.45 (d, 1H, J = 6.0 Hz), 7.50 (d, 2H,
J=9.0Hz),7.67 (d, 2H, J=9.0 Hz), 7.82 (d, 1H, J = 6.0 Hz), 8.13 (t, 1H, J = 6.0 Hz).
LRMS 296 (M. E :
(b) 6-(4-Chlorophenyl)-3,4-dihydro-2H-[1 4]d1azepmo[6 7,1-hilindol-1-one:
Using the procedure described above for preparation of 6-phenyl-3,4~d1hydro—
20 2H-[1,4]diazepino[6,7,1-hilindol-1-one (Example 33), the title compound was
synthesized from intermediate p in 69% yield as a pale-yellow solid: 'H NMR
(DMSO-ds) §3.47-3.50 (m, 2H), 4.29-4.32 (m, 2H), 6.74 (s, 1H), 7.18 (t, 1H, 7 =9.0
Hz), 7.58 (d, 2H, J = 9.0 Hz), 7.65 (d, 2H, J = 9.0 Hz), 7.80 (d, 2H, J = 9.0 Hz), 7.83
(d, 2H, J = 9.0 Hz), 8.39 (t, 1H, J = 4.5 Hz). HRMS caled for Ci7H;3N,0C1 (M")
25  296.0716, found 296.0715. Anal. (C;7H;sN2OCl) C, H, N.
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=9.0Hz),7.85 (d, 1H,J=9.0Hz). (b) Internediate n -

9-10do-1, 2, 3, 4-tetrahydro-benzo[e][1, 4] di azepi n-5-one: To a solution of the
ket one i nt in (3.47 g, 12.7 mol) in CH3SBH 5 d&a?ﬁ t at rt
was car ef uIe‘TR' n‘éaslowly added NaN3 (1.074 g, 16.5 mmol) |(Plr_¢q. por |§zgs. The
reaction m'xture was stirred at rt for 30 mn. Upon conpletion of the
reaction (as indicated by TLC), ice-cold water was added, and the m xture
was nmade basic (pH 13) usi ng 50 vvt %sol ution of NaC]—I vvhereupon t he
product (3. Og,g ) ‘ ] _

wat er and drTed p . :
3.48 (bs, 2I—§m_5 43 (bs 111) 6. 41 (t, 1H J = 6.0 Hz) 7.73 (d, 111, '3 =

6.0 Hz), 7.80 (dg 1H J "Hz), 815(bs 1H) LRVS (M) 288. (c)
I nternedi ate o - \9- Phen ! 2,3, 4- te rahydr o- benzo[ e] [ L 4] d| azepin-

\\

5-one: 15 A pFxydar élbof odi de i ter 2 0 g, wol ),
phenyl acet yl @] 0 0'%%2%@160'\# g"ﬁﬂf? alie{E%& '}éﬁ

pal | adi um(0) 0. 005 mmol ), cul ( DN u-am ne (4
m.) and DVF (2 nL was stirred at rt fory2 I"nours The soIv Was ga%
evaporated to dryness and the residue H taken up in water ang—extracted
with Et OAc. The organic extract was driefl over anhydrous MySO4 » filtered

and concentrated. The crude m xture wag
chromat ography eluting with a gradi ent
g (78% of the desired product: IR (KBr} 3400, 3190, 3051, 1641, 1589,
1518, 1446, 1250, 756, 690 cni 1; 'H NW "(GDIVISO d6) S 3.27-3.29 (m 2H),
3.53-3.56 (m 2H), 6.26 (t, 1HJ:60H2)661(t 1H, J = 6.0 Hz),

7.40-7.47, (m 4H)|_(|Z)5 ﬁrté%e&ra@a;(% gpaér?}tz?tﬁ}q‘gngélée“#’g& 00 0 Hz), 8.13

(t, 1H, J = a clear solution
of the acet ylbesmie][hﬂhinMnét@eo (0 08 g, 0.305 mml) in CH3CN (10 nL) was

caded, PACL. (0%, PeufBlkoly v P GEBBSHAP A b 173, o =
reaction (asmethohtyshrethgnyiyenzdre) , dnie dntemesdiate\asnevapiodaticzi3 daetthhydtoss. The
crude Xt Yt LSS B, DRl el m RS S8 BP Ykl g vt
10 yellow solid: mp 193-195°C; 'H NMR (DMSO-d(,) 83.27-3.29 (m, 2H), 3.53-3.55 (m,
2H), 3.81 (s, 3H), 6.20 (br s, 1H), 6.60 (t, 1H, J = 6.0 Hz), 6.98 (d, 2H, 7=90 Hz),
741(d, 1H, J=6.0 Hz), 7.57 (d, 2H, J= 9.0 Hz), 7.79 (d, 1H, J - 6.0 Hz), 8.11 (t, 1H,
J=6.0Hz). LRMS 292 (M").
(b) 6-(4-Methoxyphenyl)-3,4-dihydro-2H-[1,4]diazepino{6,7,1-hi]lindol-1-one:
15 Using the procedure described above for preparation of 6-phenyl-3,4-dihydro-

3% MeOH i n CHCL3 to giogss 0. 102

2H-[1,4]diazepino[6,7,1-hi]indol-1-one (Example 33), the title compound was
synthesized from intermediate q in 84% yield as a pale-yellow solid: 'H NMR
(DMSO-dg) & 3.48-3.50 (m, 2H), 4.27-4.30 (m, 2H), 6.60 (s, 1H), 7.07 (d, 2H, J = 9.0
Hz), 7.15 (t, 1H, J = 6.0 Hz), 7.54 (d, 2H, J = 9.0 Hz), 7.75 (d, 1H, J = 6.0 Hz), 7.79

20 (d, 1H, J = 6.0 Hz), 8.36 (t, 1H, J = 6.0 Hz). HRMS calcd for Ci;sHsN.02 (M)
292.1212, found 292.1218. Anal. (CgH;¢N,O; " 0.1 H,0) C, H, N.

60



58 WO 01/ 16136 PCC/ USO0/ 23882 3% MeCH in CHC13 to give 0.058 g (73% of
the desired product: 1H NVR (DVSO 46) S 3.46-3.51 (m 2H), 4.31-4.33 (m

6. 7% 683 7. 17 (t 1H, J= 9.0 Hz), 7.42- 7.55 7. 60-7.63
m ' 2H) Gas1y " 1H 9.0 Hz), 7.82 (d, 1H, J = 9. 8,38 (t, 1H,
J 6.0 Hz). HRVB caI cd for C17H14N20 262. 1106 (M), found 262.1109. s
Anal (C1l7H,4N20 0.1 H2O C, H, N. Exanple 34:
6 (4 Chl orophenvl) 3. 4-di hvdro-2Hf 1.41di azeoi no[6 7.1-hilindol-1-one o0 a

indbif-ofd-80 € NI N H

H 87% 69%

9- (4- Chloropheoylethy =1,2,3,4-tetrahydro- io o}

benzo[ e] [ 1, 4] d¥az pl n%ml ng the scgiure describgd qye for
preparatic er nee @haBlky, Cull - ch| t ' nd Y nt er nedi at e
n, 9-iodo-% t et r gy duessbenzo| di78$Bi7P% 5- re used to

synt hesi ze |ntefmed|ate p (87% as a vy Ilgw solid: nmp 1A8=180C, 'H NMR
(DI\/ISOd6)8327330(m 2H), 3.52-3.|t s 6.31 (t .H J =6.0
Hz), 6.61 (t, mlH, J = 6.0 Hz), 7.45 ( ), 7.

9.0 Hz), 7.67 (d, 2H, J = 9.0 Hz), 7.8 H, .0 Hz), 8t, 1H, J
6.0 Hz). LRMS 296 (Mt). (b

(4-Chl orophenyl) - 3, 4-di hydro-2H-[1, 4] di azepl no[ 6, 7, 1- hi ] i ndol -1 one:

[

ng the procedure descr bed above for a i on .o
phgnyl 3p 4- dl(ﬂy dr gintermediate éj (4e ph n?ﬁ:utynyl)—i 2,3,4-tetrahydro-

s  benzo[e][1,4]diazepin-5-one:

6-
Usi
6-

Using the procedure described above for preparation of intermediate o, 4-
phenyl-1-butyne and intermediate n, 9-iodo-1,2,3,4-tetrahydro-benzo[e][1,4)diazepin-
5-one, were used to synthesize intermediate r which was obtained in 83% yield as a
pale brown solid: mp = 133-135°C; 4 NMR (DMSO-ds) §2.76-2.81 (m, 2H), 2.86-

10 2.90 (m, 2H), 3.23-3.25 (m, 2H), 3.39-3.41 (m, 2H), 5.70 (bs, 1H), 6.53 (t, IH, J =6.0
Hz), 7.23 (d, 1H, I = 6.0 Hz), 7.31-7.35 (m, 5H), 7.69 (d, 1H, J = 6.0 Hz), 8.07 (t, 1H,
J = 6.0 Hz); LRMS (M") 290.
(b) 6-Phenethyl-3,4-dihydro-2H-[1,4]diazepino[6,7,1-hi]indol-1-one
Using the procedure described above for preparation of 6-phenyl-3,4-dihydro-
15 2H-[1,4]diazepino[6,7,1-hilindol-1-one (Example 33), the title compound was
synthesized from intermediate r and obtained in 70% yield as a pale yellow solid; 'H
NMR (DMSO-dg) 5 2.96-3.06 (m, 4H), 3.49-3.50 (m, 2H), 4.21 (bs, 2H), 6.37 (s, 1H),
7.07 (t, 1H, J = 6.0 Hz), 7.18-7.29 (m, 5H), 7.65 (d, 1H, J = 6.0 HZ), 7.74 (d, 1H, / =
6.0 Hz), 8.26 (t, 1H, J = 6.0 Hz); HRMS calcd. for C1oH;sN20 (M*) 290.1419, found
20  290.1421. Anal. (C;oH;sN20) C; H,N.

61



20 2H-[ 1, 4] di azepi no[ 6, 7, 1-hi]indol -1-one (Exanple 33), the title conpound
was synthesized frominternediate p in 69%yield as a pale-yellow solid: 1H
NVR (DVMBO-4) S 3.47-3.50 (m 2H), 4.29-4.32 (m :2H), 6.74 7. 18
(t, 1H, J =™OW1813) 753 (d, 2H J = 9.0 Hz), 7.65 (d, 2#@5”%”6

7.80 (d, 2H, J = 9.0 Hz), 7.83 (d, 2H, J = 9.0 Hz), 8.39 (t, 1H J =

Hz) . HRMS cal cd for CL7HL3N20C1L (M+) 25 296.0716, found 296. 0715. Anal.
(C17HI3N20C1) C, H N 59 WO 01116136 PCT/ USOO’ 23882 Exarrpl e 35:

6- (4- Met hox) phen -

V\é- —HOO b ¢.00 _ ) = ” : 1 \

74-80 C, 80%~ 1 H] NJJ @..84 Interngdlateq-

9- (4- Met hoxypheaystynyl ) F} 3,4 %@etrahydro- e“ﬁzo[e][l 4] di azepin-5-one:
re SCri leedrhghpa.culfl Or prE 1™}

met hoxy- 4- et hjryr\h &n eneanmd_Tnternediate g, _JQ-i 0 oﬂzoicssm'—t hhydio-

benzo[e][1, 4] di azepl n- 5- on&NMEBME Sk ed to s ntlﬂa (

yield as a io yellow solid: np 193-195C,'H [JMR (DVMBO-4) 8 3.27-539 (m

2H), 3.53-3.55 (m 2H), 381(s 3H), 6.20%(brgs, 1H) 6. 60 (t, 7

6.0 Hz), 6.98 (d, 2H, J 9.0 Hz), 7.41 (

J =9.0 Hz), 7.79 (d, 1H J =6.0 Hz), 8.

(M. (b)

Usi ng the procedure described above for prear ation of
6- phenyl - 3, 4-di hydro- 2H-[1, 4] di azepi no[ 6, 7, 1-hi]i ndol -1 -one (Exanple 33),
the title conpoundayvasintermediate s -  9-(4-Fluorophenylethynyl)-1,2,3,4-tetrahydro-

H
I
[
— o
1o
o
T3

s  benzo[e][1,4]diazepin-5-one:

Using the procedure described above for preparation of intermediate o, 1-
fluoro-4-ethynylbenzene and intermediate n, 9-iodo-1,2,3,4-tetrahydro-
benzo[e][1,4]diazepin-5-one, were used to synthesize intermediate s, which was
obtained in 89% yield as a yellow solid: mp = 160-162°C; 'H NMR (DMSO-d)

10 83.27-3.30 (m, 2H), 3.52-3.55 (m, 2H), 6.27 (bs, 1H), 6.61 (t, 1H, J = 6.0 Hz), 7.27 (t,
2H, J = 9.0 Hz), 7.44 (4, 1H, J = 6.0 Hz), 7.67-7.72 (m, 2H), 7.80 (d, 1H, J = 6.0 Hz),
8.13 (t, 1H, J = 6.0 Hz). LRMS (M") 280. Anal. (C;7H;3N,OF 0.1 H,0) C, H, N.
(b) Title compound:
Using a similar procedure to that described above for preparation of 6-phenyl-
15 3,4-dihydro-2H-[1,4]diazepino[6,’7;1-hi]indol-l-one (Example. 33), the title compound
was synthesized from intermediate s in 79% yield as a pale-yellow solid: 'H NMR
(DMSO-ds) 6 3.48-3.50 (m, 2H), 4.28-4.30 (m, 2H), 6.70 (s, 1H), 7.15 (t, 1H, J = 6.0
Hz), 7.33-7.39 (m, 2H), 7.65 (d, 1H, J = 6.0 Hz), 7.68 (d, 1H, J = 6.0 Hz), 7.78 (4, 1H,
J = 6.0 Hz), 7.82 (d, 1H, J = 6.0 Hz), 8.38 (t, 1H, J = 6.0 Hz). HRMS calcd. for
20  Cy7H;3sN.OF (M") 280.1012, found 280.1002. Anal. (C,;H;3N.OF) C, H, N.
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synt hesi zed frominternediate q in 84%yield as a pale-yellow solid: 'H NWR
(DIVISO4) S 3.48-3.50 (m 2H), 4.27-4.30 (m 2H), 6.60 (s, 1H), 7.07 (d, 2H,
5 (t, 1H, J = 6.0 Hz), 7.54 (d, 2H, J 7.75 (d,

1H 3 Gu@‘h”z‘;‘s}? 79'20 (d, 1H, J = 6.0 Hz), 8.36 (t, ﬁ%"%"d]%é”o Hz)

HRVS caI cd for ¢ 8HL6N202 (M+) 292.1212, found 292.1218. Anal . (C18H16N202

' 0.1 H20) C, H N 60 WO 01/16136 PCT/ US00t 23882 Exanpl e 36:

6 Phenethyl 3. 4-di hydro-2Hf 1.41di azeui nof 6. 7.-1- hi "IlndoI-I-one o~o0 H
- ot | Rl AR Behuoky 1.83% N N H H

arate

y yny y
benzo[e][l ndola7 Usi ng the procedure descrl bed above for
preparation of internedi at % o, 4 phenyl-I-butyng and internediate n,

9-iodo-1, 2, 3, 4-tetrahydro-bgnzo[e][1, 4] di azepi n-
synt hesi ze inter medi at g2 é |eId as a pale brown
solid: mp = 133-135C; 2.86 10 2.90
(m 2H), 3.23-3.25 (m 1 . bs 1H) 6.53 (t, 111,
6.0 Hz), 7.23 (d, 1—60Hz) 73173m 5H) 7.69 (d, 1H, J =
6 0 Hz), 8.07 (t, 1H, 60, Hz); LRVS ( Msx(290.
6- Phenet hyl - 3, 4- di hydr o- 2H 1, 8] di azepi no[ 6, 7,..1- ndoI -l -one Using the
procedure descri bed above f y ol - 3, 4-di hydro- 25
2H[ 1, 4] di azepi no[ 6, 7, 1- h: ] i ndO- | - one (Exampl e 33), @he title conpound was

synthesi zed from i nternmediate r and obtained in 70% &el d as a _;l)_hele yel | ow
solid; 1H NWVR PONBWA)mb, 31D enplDway showlyrydded toy DMF Gombhpat 91G | The 21 (bs,

2H), 6. 37 o mr]él 133 'stirred for 15 minutes and then was treated with a solution of 6-phenyl-

3,4-dihydro—2H-[l,4]diazepino[6,7,l-hi]indol-l-onc (Example 33, 0.070 g, 0.236
mmol) in DMF (2 mL). The reaction mixture was warmed to rt and stirred for 4h.
After removing all solvent, the residue was taken up in H;O, made basic (pH 12-14)
 using 50% aqueous NaOH, whereupon the product precipitated. The product was
10 filtered, washed with water several times and dried to yield 0.077 g (99%) of a pale-
yellow solid: 'H NMR (DMSO-ds) & 3.41-3.52 (m, 2H), 4.20-4.22 (m, 2H), 7.43 (1,
' 1H, J=9.0 Hz), 7.68 (d, 2H, J = 9.0 Hz), 7.74 (d, 2H, J = 9.0 Hz), 8.00 (d, 1H, J = 6.0
Hz), 8.47 (d, 1H, J = 6.0 Hz), 8.51 (t, 1H, J = 6.0 Hz), 9.65 (s, 1H). HRMS calcd. for
CisH13N20,Cl (M*) 324.0665, found 324.0668. Anal. (CysH;3N»0:Cl1 0.25 H0) C,

1s H,N.

Example 39: 6-(4-Chloro-phenyl)-1-oxo-1.2,3.4-tetrahydro-{ 1.41diazepino[6.7.1-

hilindole-7-carboxaldehyde oxime
0

NH
NHgOH-HCI, H20,
N NaOH, E1OH

80-85 °C, 67%
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7.07 (t, 1H, J = 6.0 Hz), 7.18-7.29 (m 5H), 7.65 (d, 1H, J = 6.0 Hz), 7.74
(d, 1H J = 6.0 Hz), 8.26 (t, 1H J = 6.0 Hz): HRMVB calcd. for CL9H, 8N20
(M) 290. 14 d 20 290.1421. Anal. (CL9H$N20) C, H,

01116136 ch"?’ﬂéég'?gsssz Exanpl e 37: 6-(4- Fl uor ophenyl >r 3, lﬂé"% r02 2H f

| . 4l di azepi nof6.7,1-hllindol-I-one ONHF -O\- HO O cat. (Ph3P)4Pd Cul

NH PdC12, CH3CN, NH H Et2NH, DMF, 89% N 60-70 C, 79% NIl Hn $ F F (a)
Intermediate s - 9-(4-Fl uorophenyl ethynyl) 1,2,3,4-tetrahydro- s

benzole] 1, 4 9 32 elGioahy, s e IR SChs F0KE EOSHRURNR Ak
n, 9h| odo-1, addbdétetjalegx{[spdm}nbnmf the mﬁo@;@p[&k(ﬁ?tﬁbm—p?aﬁmg}ﬁomez,m&te&;h;dml to
ol des'n.ZS P B RS b a e ST O £ b 3"

(m 2H), 6.2% &l SSHﬂL% afd ﬁlO (.5 lﬂ!?\ 'ﬂle-reﬁ:u@n Hﬁiture7w257hefabd at %biSS‘gC forg 0
M), 7.44 (d, 1H 0 Hz)

8.13 (t, &H, 3p.~cogled tqHzt)and Emmra(w;) d;zmstss aresxd(u@mlm(up in m—cyldl-lzxg C, H
N (b) Title %%Rofolﬁgag% e—h@.’o@vgso{l‘ld%réglﬂléfcdprﬂgggﬂé @aé ﬁltéregthgﬁéscpwnt?ﬁdoabove

for preparation

3, 4- 8| hSdr o- aﬂ:&ﬂﬁn@];ﬂﬁatbgpﬂmwﬂ,tch gel bhfoinumbgmbhy eloting @vﬁimaim‘aaeﬁ’&n)f 0-5%he title
co ound wa fhesjized fr % vyi el aIe el | ow
col " e RaIt 7o e 0eS § (I o Bgmer, a0k Khiisg 45 6b3.30y(s
1H), 7. 15 (t 2Hi|zt(pi1fm62ﬁ) 7|3‘l))(t, 18, 33:50$ﬁh(7fss (&FQH J= %1([95 73&*@1 i 46. 0

Hz 7.68 (d 82 (d, 1H, J =
6. 3) Hz) , 18(339(QHz>m901s,m%9 1HH§-'W§Q:H¥)E:§341@N1H Z&%;Qmms@&r» 1HW)

280.1012, foyad @H0), 1087 s, M| HRMII B NZ Fdm, N,dic M + H) 340.0853, found

340.0862. Anal. (C,sH14N302Cl 0.75 CH:Cl;) C, H, N.

cat. (PhaP)sPd, Cul PdClz, Cul,
EtNH, DMF, 67% N__) CH3CN, 80-85 °C
H ) : " H 20%
,, I
Z N
15 X
(a) Intermediate t - 9-Pyridin-2-ylethynyl-1,2,3 4-tetrahydro-

- benzo[e][1,4]diazepin-5-one:

Using the procedure described above for préparation of intermediate o, 2-
20  ecthynylpyridine and intermediate n, 9-iodo-1,2,3 ,4-tetrahydro-benzo[e][1,4]diazepin-5-
one, were used to synthesize intermediate t in 67% yield as a brown solid: mp = 173-
175°C; 'H NMR (DMSO-ds) § 3.20-3.24 (m, 2H), 3.54-3.56 (m, 2H), 6.29 (t, 1H, J =
6.0 Hz), 6.64 (t, 1H, J = 6.0 Hz), 7.37-741 (m, 1H), 7.50 (d, 1H, J = 6.0 Hz), 7.77 (d,
1H, /=9.0 Hz), 7.82-7.88 (m, 2H), 8.15 (t, 1H, J = 6.0 Hz), 8.59 (d, 1H, J = 6.0 Hz).

2s  LRMS (M*) 263.



62 WO 01/16136 PCT/ USCQO 23882 Exanple 38:

6- (4- Chl or o- phenyl ) -1-oxo-1. 2. 3. 4-tetrahydro-f 1, 4l di azeji noi 67, 1-

hi " | i ndol gomsas@oxal dehyde 0 0 NH excess POGy, DVMF NHpeMuSoolassz! t. 990A
NJ OH O QB3 (0.3 nl, 3.19 mol) was slowly added to DVE (3 ni) at
0C. The 5 mxture was stirred for 15 mnutes and then was treated with a
sol ution of 6-phenyl 3,4-dihydro-2H[1, 4]diazepino[6,7,1-hi']indol-I-one
(Exanmple 33, 0.070 g, 0.236 nmmol) in DMV (2 nlL). The reaction m xture was
warned to rt anq»qhknbﬂﬂmhmr 4h. After renoving all solvent, the residue
was taken up in_H20_ made basic (pH 12- 14&Gdu5|ng 50%)aqueous NaOH,

wher eupon t he pTQ)Gé%ltlmﬁ’r‘éfél‘ep@Fﬁffeéﬁ intermedigted (0050 g 190mmpD ir PME Grashed

wi th water e- yell ow
ol a1 R bt (AT RS, G017yl b SuS g ST e DI 8 ¥ 25 1T
1H J = 9. geabtign mixkt@8 wad, hedted af 80-85°Q fbiz)lh Upoh dapledien of reacdiof (kiz), 8. 00

| = 1H J = 1 1H. J = 6.0 Hz
9 65 (s5 1!5"“’*‘19%%% ge S?Z‘éﬁ("g"’&im&% E‘ﬁ%ﬁ“ aé‘ﬂiheo‘%%"f reRNg Hass 0 06623
Anal . (C18 Q&Glash sifica el Id&@)mﬁgrapﬂ;@ eldun@\lwztﬁkagfﬁﬂlalt 390-3% MeOH m
6-(4-Chloro enyl) -0x0-1 2 4-tetrahy ‘%H 1.41di azep| NoF6.
hi | i ndol e- ﬂ@:«hmm 8HY 842Q%) ?Ifethe prpdusty NWQBMSFB&) 3,38-3.55 (mNaO—| BOH

\ NI 80-854C4 &18E 2659.08 (s, 115, 7.19 (¢, 1H, J = 9.0 Hz), 7.37-7.41 (m, 1H), 7.82-7.96
(m, 4H), 8.38 (i, 1H, J = 6.0 Hz), 8.70 (d, 1H, J = 3.0 Hz). HRMS calcd. for
10 CigHisN3O (MY) 263.1059, found 263.1062. Anal. (CigHsN;00.8 H;0) C, H, N.

NH

This known compound was prepared according to the literature procedure of
15  Hester et al. and references cited therein (Hester et al., J. Med. Chem. 13, 827 (1970)):
14 NMR (DMSO-ds) 8 2.92 (t, 2H, J = 7.5 Hz), 3.29-3.31 (m, 4H), 347 (t, 2H, /=75
Hz), 6.49 (t, 1H, J = 7.5 Hz), 7.04 (d, 1H, J = 7.5 Hz), 749 (d, 1H J = 7.5 Hz), 7.86
(s, 1H). HRMS caled for Cy;;H2N.O (M") 188.0950, found 188.0957. Anal.
(CuH;2N,0) C, H, N.

20

This known compound was prepared from 3,4,6,7-tetrahydro-2H-
[1,4]diazepino[6,7,1-hilindol-1-one (Example 41) according to the general procedure
25  of Hester et al. and references cited therein (Hester et al., J. Med. Chem. 13, 827
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Cl C 63 WD 01/16136 PCT/USOQ 23882 NH20H HCl (0.027 g, 0.385 mmol) and
NaCH (0.016 g, 0.385 nmol) were added to a suspension of the al dehyde

6- (4-chl or o 1- oxo--1, 2, 3, 4-t et r ahydr o-

[1, 4] di azep ﬁgﬁ'g&%g 1- hi]i ndol e- 7- car boxal dehyde (Exanpl e fﬁ"b‘.“ﬂ%ﬁ”g, 0. 154
mml) in EtOH (5 nL) and H20 (0.5 nlL). The reaction m xture was heated at

80-85C for 5 3h, cooled to rt and evaporated to dryness. The residue was
taken up in ice-cold H2O  whereupon a pal e-yell ow solid precipitated. The

solid was fi dy [ i,ca gel
chr omat ogr aphtﬁg?utlil}ﬁ@iﬁ?ﬂﬁlg *3?"%’0-" n?ggﬁmgﬁgb ‘@f?%%??%ib‘lr e 0. 035
g (67% of themmmn(mmsmmm(& 1314G=3b5Hz),7270(d 4HQJ46JOHB) 2H),

730(t 111 25 ((1d 2H 3.0 =
9.0 H2), 7. 968%‘1 1ﬁ4)f ﬁ%ﬁz)(&”ﬂhs 131)_ Iéilt}sk@/{',) 1§.-34ﬁ"@%1,( nHwIJTz@OQSo Hz) |
8.41 (t, 1H, H,9) e Hz), 10.83 (s, 1H). HRWS calcd. for Cl8H 14N3Q2C1(M'
+ H) 340.0853; found 340.0862. Anal. (C15H 4N3CR2Cl '0.75 CH2Cl12) C, H, N
Exanpl e 49: 6- P3r|d|n 2-y1- 3 4-di hydr o- 2H [

1. 41di azepi ng Sndie 43 ) ;
Et 2NH, DMF, B7901 50-o- Avk
9- Pyri di n- 2 erthynyI 1 2,3, 4-
Usi ng the procedure descri

rrredl ate t -

Hlnternedl ate 0, 2-

20 et hynyl pyridi ne and i nt b .__]l>e I DMF, KOH
9-io0do-1, 2, 3,4-tetrahydr o-kg [ 1, % azepi ng, were used to

NVR (DVBO d6) 8 3.20-3.24 (m 2H), 3.54-3.56 ( 1), 6.29 (t, 1H J =
6.0 Hz), 6.64 (t, 1H J= 6.0 Hz), 7.37-7.41 (m'1H), 7.50 (d, 1H J = 6.
Hz), 7.77 (d, To a pale-yellow solution of 3,4-dihydro-2H-[1,4]diazepino(6,7,1-hilindol-1-

one (Example 42, 0.051 g, 0.274 mmol) in 5 mL. DMF was added KOH (0.058 g, 1.03
10 ihmol) and iodine (0.139 g, 0.548 mmol) at rt. The reaction mixture was stirred at rt

synthesize internediate tin\6Z% yield as a bro id: np =173- 175C, 'H
0

overnight, at which time solvent was removed in vacuo. The residue was taken up in
EtOAc and washed with 0.1% aq sodium bisulfite, H;0 and brine. The organic layer
was dried over anhydrous MgSO.{, filtered and concentrated to give 0.078 g (92%) of a
pale-yellow solid: 'H NMR (DMSO-dg) 8 3.56-3.59 (m, 2H), 4.40 (m, 2H), 7.26 (t,

15 lH, J=175Hz),7.52 (4, 1H, J = 7.5 Hz), 7.67 (s, 1H), 7.93 (d, 1H, J = 7.5 Hz), 8.37
(t, 1H, J = 5.3 Hz). HRMS calcd. for Cy;HsN,OI (M*) 311.9761, found 311.9776.

Anal. (C1;HgN,OI) C, H, N.

20  acid methyl ester

Q (o}
NH ' NH
cat. (PhgP)oPdCl,
N CO, EtgN, DMF, MeOH
— 50-55 °C, 28% _
| O
OCH3
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|l H J =9.0 H), 7.82-7.88 (m 2H), 8.15 (t, 1H, J = 6.0 Hz), 8.59 (d, 1
H J=6.0H). 25 LRVM5 (M) 263. 64 WD 01/16136 PCT/US00123882 (b) Title
conpound: olution of the acetylene internediate t . 190
mol ) in“ﬂ;?rng"f‘é’g‘ m) was added Cul (0.003 g, 0.012 rmol) an%ﬁ%cf&Z (0. 005
g, 0.029 mmol ) at rt. The reaction m xture was heated at 80-85C for 4h.
Upon conpl etion of reaction (as 5 indicated by TLC), the solvent was
renoved under vacuum and t he crude resi due was: purified by flash silica
gel chronat ogr %iho(;wg e&)'toga{ - g[;lgl@ to g| ve
0.010 g (20% iy Bl epro H' NVR 6 S57ET5 %5 (m o 2H), 4. 64
(bs, 2H), dihydco- 2Hs{1,4]d:azpp1ﬁo[69,l( hi]mtldll-l-q‘ne_(fgarm Eatg)nple? 43 7withofit fardper| H)
7.82-7.96 d. 1H,.J. = 3.0 Hz).
HRVS cal cdPutt tmi“s Oe?% %&ém@k?ndzﬁmfg‘g’g@h? i) H‘& pf %‘“‘l‘B&‘bﬂﬂné?-?"

( G 6H13N30pL.- do1d2@inof): inté mb- Me@armara flrDIFott. e TH reacich. fixture was

Tet r ahydr o- Hf 1 .4ldi azepinof6.7.1-hilindol-1-ogne O NH NJ This known
conpourrd vieste et SRSEE foE 18 haunder 2 Got pmoppbersy The,slvest Jag srmeved inders Hest er

(1070)) - ey e oo 3Ty BVORL e Bl win S She SHRRE T 00y

3.47 (t, 2hyerdvas dhicl ovwm;:&mamgspumma and’ c&cbﬁt}a,ted?toOglvs( dyelley J = 7.5

Hz), 7.49 (d, 1HJ = 7.5 7.86 (bs, 1H). HRVB calcd for G 1H 2N20 (M)
188. 0950, sob@nuuqlsua@wf edhﬁ&lpsh silica, &M@mayg@hmlutmgm%%@ﬁmaf anpl e 42:
3 4-Di hvd 1 his k
corrpoun\(; \r/ég%wgé% g@?e&%i%& Pa‘ﬁ%g‘]fhé-efw ﬁjNM(ﬁMSd_dT 5 o

10 33.34-3.60 (m, 2H), 3.83 (s, 3H), 4.46 (bs, 2H), 7.36 (t, 1H, J = 7.5 Hz), 7.95 (d, 1H, J
=7.5 Hz), 8.23 (s, 1H), 8.27 (d, 1H, J = 7.5 Hz), 8.40-8.50 (m, 1H). HRMS calcd. for
C13H12N203 (M') 2440848, found 244.0850. Anal. (C13H|2N203'0.25 HzO) C,H,N.

Example 45: 1-Oxo0-1.2.3 4-tetrahydro-[1.41di inol6,7,1-hilindole-7-carbaldehyde
(o]

NH

' ' NH
exc POClg, DMF —)
0 °C - I“t, 95% N
OHC
POCI; (16.37 g, 106.76 mmol) was slowly added to DMF (225 mL) at 0°C.

15

The mixture was stirred for 15 minutes and then treated with a solution of 3,4-dihydro-
2H-[1,4)diazepino[6,7,1-hilindol-1-one (Example 42, 1.46 g, 7.85 mmol) in DMF (10
mL). The reaction mixture was warmed to 1t and stirred for 17 h. After removing all

20  solvent, the residue was taken up in H>O, made basic (pH 12-14) using 50% aqueous
NaOH and extracted with EtOAc several times. The organic layer was dried over
anhydrous MgSO;, filtered and concentrated to give 1.6 g (95%) of a pale-yellow
solid: 'H NMR (DMSO-ds) & 3.58-3.61 (m, 2H), 4.48 (bs, 2H), 7.37 (t, 1H, J = 7.5
Hz), 7.97 W, 1H, J = 7.5 Hz), 8.33-8.35 (m, 2H), 8.43- 8.45 (m, 1H), 9.95 (s, 1H).

25 HRMS caled. for CioHioN202 (M) 214.0742, found 214.0737. Anal. (CizHyo
N20;0.1H;0) C, H, N.
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[ 1, 4] di azepi no[ 6, 7, 1-hi]indol -1-one (Exanple 41) according to the general
procedure 25 of Hester et al. and references cited therein (Hester et al.,
J. Med. Chem 13, 827 65 WD 01/16136 PCT/ USOQ 23882 (1970 /EBQNR
(DVBO- d6) SV@OHISIM 56 (m 2H), 4.31-4.36 (m 2H), 6.53 (dF

Hz), 7.11 (t, 1HJ = 6.0 Hz), 7.38 (d, 1H, J = 3.0 Hz), 7.70 (d, 1H, J =
6.0 Hz), 7.80 (d, 1H, J = 6.0 Hz), 8.30 (bs, 1H. LRVS (ML) 186. Anal.
(C1l1HION20' 0.05 H2O C, H, N 5 Exarrpl e 43:. 7- Iodo 3, 4-di hydr o- 2H-f

_}_04;d|pglzgf)|ynof 6. Z é- h| I NH 1.2 Iié X! '-_clzarl%aidegzci% \'1 N)

diazepind!

3, 4-di hydr o- gkt 1, 4] di azepi no[ 6, 7, 1- hi ] I ndol -1 - one (Exanple 42, 0.051 g,
0.274 mmol) Tn 5 nL DMF was agdded KOH (0.058 g, 1.0 10 mol ) and i odi ne
(0.139 g, 0.548 nmol) at it. {he reaction mxture stirred at it
overni ght, at which tine O-NHhe residue was

taken up in EtOAc and :vm' t ! isulfite, H20 and bri ne.
The organic |ayer was dr abydEaus My NHered and
concentrated to give 0.078 929%) epis5 %, sgpal e- solid: "H NWR

(DVBO-d6) 8 3.56-3.59 (n'bHH), 4.40 (m 2H), 7.2 is 1H, J = 7.5 Hz),
7.52 (d 1H J = 7.5 , 1.67 (s, 1H), 7.93 /d—lH J:7.5 Hz), 8.37 (t,
1H, J 5.3 Hz). HRMB CaI cd. for CL1HON20I (M 311.9761, found 311.9776.
Anal . (CI HON20I )T(C, a HmixshrEx afrpaldehdde l-oxo—l,2,3,4-tetrahydro-[1 ,4]diazepino[6,7,1-

L 0012 B S SR SRR ol e B OB,
50-55 C, 28%.233 mmol) in EtOH (5 mL) and H,O (0.5 mL) was added NH,OHHCI (0.041 g,
0.583 mmol) and NaOH (0.024 g, 0.583 mmol) at rt. The reaction mixture was heated
at 80-85°C for 2 days. The resulting suspension was filtered and the remaining white
solid (0.047 g, 88%) was washed with water and dried: 'H NMR (DMSO-ds) § 3.56
10 (bs, 2H), 4.36 (bs, 2H), 7.23 (t, 1H, J = 7.5 Hz), 7.68 (s, 1H), 7.90 (d, 1H, J = 7.5 Hz),
8.21 (d, 1H, J = 7.5 Hz), 8.26 (s, 1H), 8.33-8.35 (m, 1H), 10.66 (s, 1H). HRMS calcd
for C1oH N30, (M) 229.0851, found 229.0843. Anal. (C;,H11N30;) C, H, N.

Example 47: (Z) and 1-Oxo-~1.2.3.4-tetrahydro-[1.4]diazepino[6.7.1-kilindole-7-

15  carbaldehyde O-methyl-oxime

o o
NH NH NH
NHxOMe-HCI, pyr,
EtOH, refiux,: N
_— 86% combined —
OHC N—/
47a 47b

A solution of 1-oxo-1;2,3,4-teuahydro-[l,4]diazepino[6,7,1-hi]indole-7-
carbaldehyde (Example 45, 0.050 g, 0.234 mmol) and MeONH, HCI (0.020 g, 0.242

20 mmol) in EtOH (5 mL) and pyridine (5 mL) was refluxed for 20 h. The reaction
mixture was then evaporated to dryness and the residue was taken up in H,O and

extracted with EtOAc several times. The combined organic layers were dried over
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O OCH3 66 WD 01/16136 PCT/USOCQO 23882 Triethylamne (0.11 nil, 0.747 nmol)
was added to a m xture of 7-iodo-3,4 dihydro-2H|

1, 4]di azepj ﬁ‘ﬁhg‘% 1-hi']indol-1-one (from Exanple 43 w P her
purificati 74 g, 0.37 mol) and bistri phenyl phosphi e pa adi um
chloride (8.4 ng, 0.012 mol) in 8 nL MeOH and 3 nL DMF at rt. The
reaction mxture was s heated at 50-55C for 18 h under a CO atnosphere. The
sol vent was renoved under vacuum and the resi-due was taken up in EtOAc

and washed s MySO4,
filtered a %rt} \é\ﬁfﬁsbét G&dgﬁ‘g?%&%de eghvs%gio‘ﬁ‘b&dgmﬁﬁﬁbgas pul(r?‘%f i ed by
flash sili g chremamigraphytlatimgwity aglradlenngf 04l thMe OBl in TR tofive 0:036MeCH i n

CHC13 ¢ lid: 1H NVR ( DVSO- d6 S
3. 34- 3. 809{5‘@% 2@%%}5@@@%@&@1@)‘“@ lg%“l’e‘%) 7. 36((t | H, )Jlg 7.5 Hz),
7.95 (d, 1{2} 1s]omer‘ THQ\HHR)(D ¢ ?)(53 54318, (nB g $.96 (s;Lle)Jus (b5 243,

8.40-8.50 calc C1l3H12 4.0848, found
244. 0859). Mbl(t IHCI:?I—EQW@P' 82|(rzo¥Hl;814(leH Efa?rBlféz)A%ﬂ (s, 1H),

o T SarEIR P AR B Bt o) Hag e el 799080 T (G 76
mol ) was Ahﬂ\(/jﬂcﬁllﬁmorld{ME@&)lﬁ.H A 0C. ‘:I;he mixtu;e was stirred for
15 e o u - -

21 (1. 4] o 2 dsomee o1 WMEC bt 3 353k ekl & 39 T4 897 9t ot ) 11
DMF (10 nig.;Ihs K ams N1HY, 70U (&, MET 85 MRyl atzzﬁgtmnp&stsim)e@lsd-or 17 h.
After renoving all vent, the_ residue was taken u%ll n H2O, made basic

(pH 121014)8&%[3192}@0%%@ caled- ToRCOHI NP2 M) 343 P8 wfoupd EI0s Andlal ¢ nes.

The organi gdgoner  anhydrous MySO4, filtered and .
concentrat@d @W&!\@%ﬁG g (95% of a pale-yellow solid: 1H NVR ( DVMSO- d6)

6 3.58-3.61 (m 2H), 4.48 (bs, 2H) 7.37 (t, 1H, J = 7.5

OHC H

1s Sodium borohydride (0.018 g, 0.466 mmol) was added to a suspension of 1-
oxo-1,2,3,4-tetrahydro—[1,4]diazepino[6,7,l-hz’jindole-7-carbaldehydc (Example 45,
0.050 g, 0.233 mmol) in 15 mL EtOH. The reaction mixture was refluxed for 1.5 h,
cooled to 1t and the solvent was evaporated. The residue was partitioned between 1%
aq NaOH and EtOAc. The organic extract was dried over anhydrous MgSOs, filtered

20 and evaporated to give a pale-yellow solid (88%): 'H NMR (DMSO-d) 8 3.52-3.55
(m, 2H), 4.31 (bs, 2H), 4.63 (d, 2H, J=5.0 Hz), 4.84 (t, 1H, J=5.0 Hz), 7.12 (t, 1H, J
= 7.5 Hz), 7.29 (s, 1H), 7.80-7.83 (m, 2H), 8.24-8.26 (m, 1H). HRMS calcd for
C2H12N,0; (M) 216.0899, found 216.0908. Anal. (Ci2H;2N20,0.2H,0) C, H, N.
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Hz), 7.97 (d, 1H J = 7.5 Hz), 8.33-8.35 (m 2H), 8.43- 8.45 (m 111), 9.95
(s, 111). 2S HRMS cal cd. for CL12HION202 (M 214.0742, found 214.0737. Anal.
(C12H10 N2 20) C, H- N. 67 WO 01/16136 PCT/ Us00/ 2 | e 46.
1 -0Oxo-12 3%&’éﬁ}ghydro 11. 41di azepi nof 6. 7. 1- hi | i ndol e- 73§§§’Ba ehvde
oxime 0 0O NHNH J NH2OHHCI, H20, \ | N NaOH, BOH N 80-85 C, 88% - OHC
N HO To a m xture of al dehyde

1-oxo0-1,2,3,4-tetrahydro-[1, 4]d|azep|no[6 7,1- s h|]|ndole 7- car bal dehyde
(fromExarrpI ! . t . 3 mol ) in EtOH
(5 nmL) and HZO (0. 51 mrol ) and NaCH
(0.024 g, 0.583 nmml) & at 80-85C for
2 days. The resultibs Pbspensi on was £ HMi t e

solid (0.047 g, 88 O d6) 8
3.56 10 (bs, 2H), 4 : (s, 1H,
790(d 1H J = ,821(d 1H, :
8.33-8.35 (m 1 0. 66 (s, @). HR 02 (M) 229.0851,
found 229 0843. Anal (C 2H11N302b ., H N Exanpfe 47: (Z) and (E)

1- Oxo-1. 2. 3. 4-tetrahydro-f 1. 41di azep npr 7.1- hi "l'indole-7- i5 carbal dehyde

Onethyl-oximte 0 OO NH NHZO\/EHq 8 NH NH / BOH rei(ux, NJ
ff\W~~ Wo combi nf OAcetiqp actd-1-oxo-1 34—tetrahydro-[1 ,41diazepino[6,7,1- hi]mdole—7—
ylmethy! ester:
5 To a solution of  alcohol 7-hydroxymethyl-3,4-dihydro-2H-

[1,4]diazepino[6,7,1-hilindol-1-one (Example 48, 1.007 g, 4.66 mmol) in acetic
anhydride (1.1 mL, 11.65 mmol) and pyridine (25 mL) was added 4-
dimethylaminopyridine (0.057 g, 0.466 mmol). The mixture was stirred for 15 h at rt
and then concentrated under vacoum. The residue was puriﬁed by flash silica gel
10 chromatography eluting with a gradient of 0-3% MeOH in CHCl; to give 0.925 g
(77%) of the acetate product: 'H NMR (DMSO-ds) § 2.0 (s, 3H), 3.42-3.44 (bs, 2H),
4.23-4.25 (bs, 2H), 5.30 (s, 2H), 9.10 (¢, 1H, J = 7.5 Hz), 7.50 (s, 1H), 7.75 (d, 1H J =
7.5 Hz), 7.85 (d, 1H, J=17.5 Hz), 8.30 (m, 1H).
(b) Title compound: |
15 Acetic acid-1-ox0-1,2,3,4-tetrahydro-[1,4]diazepino{6,7,1-Akilindole-7-ylmethyl
ester (0.508 g, 1.97 mmol) was dissolved in MeOH (70 mL) and glacial AcOH (30
mL). To the solution was added 10% Pd/C (0.076 g) and the suspension was stirred
under an atmosphere of H; for 4.5 h at rt. The black suspension was filtered and the
filtrate was concentrated to give a white solid, which was purified by flash silica gel
20 chromatography eluting with a gradient of 0-1% MeOH in CHCI; to give 0.296 g
(75%) of the title compound: 'H NMR (DMSO-ds) 6 2.52 (s, 3H), 3.51-3.54 (m, 2H),
4.27-4.28 (m, 2H), 7.11 (¢, 1H, J=7.5Hz), 7.15 (s, 1H), 7.69 (4, 1H, J = 7.5 Hz), 7.81
d, 1H, J = 7.5 Hz), 8.22-8.24 (m, 1H). HRMS calcd. for C;2H;2N,0 (M*) 200.0950,
found 200.0955. Anal. (C,2H;2N20) C, H, N,
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H3CO 47a 47b A solution of

1-oxo0-1, 2,3,4-tetrahydro-[1, 4] di azepi no[ 6, 7,1 -hi ] indol e-7 car bal dehyde

( Exanpl e 0 g, 0.234 mmol) and McONH2 HCI (0.020 4 20 mmol )
in EtCH (éa?rﬂl?“%d pyridine (5 nm.) was refluxed for 20 #‘f&é’g’?é&tion

m xture was then evaporated to dryness and the residue was taken up in H20
and extracted with Et OAc several tinmes. The conbined organic |ayers were
dried over 68 -WO 01/16136 PCT/US00 23882 anhydrous MgSO4, filtered and
concentrateg. . [_13 l.as _ih'ca . 15 (ihromatography
eluting wt h f@%%v@%%%—‘&— (63% of the
(E) and O. (Fifindpl-G3e%) of the (Z) I soners. (Z) isoner: 1H NVR (DVSO d6) S
3.54-3.58 (m 2B, 396(3 3H), 4.43_(bs, 211) s 7.27 (t, 14 J = 9.0

Hz), 7.89-7.92 8.14 (d, 1H, % = 9.0 8. 35- 8. 39
m I H. HRVE f,g)r \ i 3 u D-NH Anal .

( CL3HL3N302 4= , E) 234 MR ) S 3.55
(bs, 2H), 3. ’s 2O 5% (bs. X /27 2°°3’|“f9 7= 7. 7.75 (s,
1H), 7.91 (d ) J = 7.5 h), 8. 244, 1H, 9_0? Bhiy), 8 3We=(10 8.38 (m

2H) . HRMB cgtcd. for CL3H13N302 (W) 243.1008, found 243. 1Q46.
(CL13H13N302,0.25 H20O) C, H N Exanple 48: 7-Hvdroxvmethvl -3. 4-4
1. 41di azepino x6.7.1-hi | indol- | -one 00 NH/ NH ~~, ~toH
reflex, 88% NJ OHC H is Sodi um borohydride (0.018 g, 0.466 nmol)
to a suspension of 1-

oro L2y & S Rl MR bt g bl aence
refluxed for 1. %ok, solutmn of 7-methyl-3,4-d1hydro—2H—[l,4]d1azepmo[6,7,l—hi]mdol— -one
(Example 49, 0.030 g, 0.150 mmol) in CH;Cl; (5 mL) were added iodine (0.038 g,
0.150 mmol) and bistrifluoroacetoxyiodobenzene (0.077 g, 0.180 mmol). The reaction
mixture was stirred at 1t for 5 min. The reaction mixture was diluted with CH,Cl, and
10  washed with 10% Na;S203. The organic layer was dried over anhydrous MgSOQ,,
| filtered and concentrated. The residue was purified by flash silica gel chromatography
ehuting with a gradient of 0-1% MeOH in CHCI; to give 0.026 g (53%) of a pale-
yellow solid: '"H NMR (DMSO-ds) §2.20 (s, 3H), 3.33-3.35 (bs, 2H), 4.32-4.35 (bs,
2H), 7.10 (¢, 1H, J = 7.5 Hz), 7.60 (d, 1H, J = 7.5 Hz), 7.80 (d, 1H J = 7.5 Hz), 8.30
15 (bs, 1H).

(b) Title compound:

To a solution of 6-iodo-7-methyl-3,4-dihydro-2H-[1,4]diazepino[6,7,1-
hilindol-1-one (0.061 g, 0.187 mmol) in DMF '(5 mL) at 1t was added 4-
fluorobenzeneboronic acid (0.029 g, 0.206 mmol), Na;CO; (0.050 g, 0.468 mmol)

20 dissolved in minimum H,O, LiCl (0.024 g, 0561 mmol) and
tetrakistriphenylphosphine palladium (0.011 g, 0.0094 mmol). The reaction mixture
was stirred at 80-90°C for 19 h, at which time the solvent was evaporated under
vacuum. The residue was taken up in H,O and extracted with EtOAc several times.
The combined organic layers were dried over anhydrous MgSO,, filtered and

25  concentrated to give a brown solid. This solid was subjected to flash silica gel

chromatography eluting with a gradient of 0-1% MeOH in CHCI; to give 0.044 g
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cooled to rt and the solvent was evaporated. The residue was partitioned
between 1% aq NaOH and Et OAc. The organic extract was dried over anhydrous
MySH4, filtered 20 and evaporated to give a pal e-yel |l ow SO|I {10’72‘43 1H NWR
(DVSO- d6) SV@OBISI 55 (m 2H), 4.31 (bs, 2H), 4.63 (d, 28

4.84 (t, 1 H J = 50Hz),7.12(t,|H,J:75Hz)729(s 1H),
7.80-7.83 (m 2H), 8.24-8.26 (m 1H). HRMS calcd for Cl12H12N202 ( Mt)

216. 0899, found 216. 0908 Anal (C12HI 2N2020.2H20) C, H, N. 69 WD 01/ 16136

bt hyt 5. AT A poadngt seram off Bt i 7HIMR (BMSP-40 27765610 378 ni n

NJ DVAP, 77Y% I/ )
1-oxo-1, 2, 3, -tetraﬁ ydro-| 1, ﬁﬁ (}lggz)(g 1||ﬂng 67$m) zl:f?’r;@é(%%ﬁﬁ(:??ﬁt%qhﬂester
y~|"37i

s To a sol ut 2n 8¢H (dl tBhbF 775 Br&a&%/@eﬂ h8:8[f-8-59 1m, 1H) H
1, 4] di 0
Eicet% cI aéﬁﬁ;/ga%dgf@r Fi&&mw 8?4?%% §f %)(;%?%I .ﬁéal( %sﬁy%vggla d I4

di ni et hyl @am gogyNJ di ne (0.057 g, O0.466 rrm)l) The m xture was stirred for
15 h at rt and then concentrated under vacuum The residue was purified by
flash silica gel io chromatography eluting W|th a gradl ent of 0-3% MeOH in
CHC13 to gi VExdn = @ik WA n{dQMSQnglG) S 2.0
(s, 3H), 3.42-3. , .

1H J = 7.5 Hz), 7.50 (s, 1H), 7.75(d, HJ = 7.5 H), 7.85 (d,
7.5 Hz), 8.30 (m 1H). (b) Tide conpeugd —HB8 Acetic acid-
| -oxo-1, 2,3,4-tetrahydro-[1, 4] di aze[6,7 1-hilindol e-7-yl methyl ester
(0.508 g, 1.97 mmol ) was di ssol ved ™RABRE/(70 nL) and gl acial AcOH (30
m.). To the solution was added 10% PdAg-{0.076 g) and the suspension was
stirred HaC

Using a procedure as described in Example 50(b), the title compound was

10 synthesized from 6-iodo-7-methyl-3,4-dihydro-2H-[1,4]diazepino[6,7,1-hi]lindol-1-one

(Example 50(a)), and phenylboronic acid to give a white solid in 70% yield: 'H NMR

(DMSO-ds) 5 2.23 (s, 3H), 3.46 (bs, 2H), 4.13 (bs, 2H), 7.17 (t, 1H, J = 7.5 Hz), 7.45-

7.56 (m, 5H), 7.76 (d, 1H, J = 7.5 Hz), 7.84 (d, 1H, J = 7.5 Hz), 8.29-8.31 (m, 1H).
LRMS (M*) 276. Anal. (C1sH;¢N,00.4 H0)C, H, N.

15

HaC
(e

Using the procedure described in Example 50(b), the title compound was
20  synthesized from 6-iodo-7-methyl-3,4-dihydro-2H-[1,4}diazepino[6,7,1-hi]indol-1-one
(Example 50(a)) and 3-trifluoromethylphenylboronic acid in 81% yield after

purification by preparative HPLC. A gradient mobile phase, starting with 90% 0.1M
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under an atnosphere of H2 for 4.5 h at rt. The bl ack suspensi on was
filtered and the filtrate was concentrated to give a white solid, which
was purified by flash silica gel 20 chromatography el utin | gr adi ent
of omw@‘&“ﬂﬁ $HC13 to give 0.296 g (75% of thetitl"ég‘ %d: I H NVR
(DVMBO-d6) S 2.52 (s, 3H), 3.51-3.54 (m 2H), 4.27-4.28 (m 2H), 7.11 (t,
IH J =7.5 Hz), 7.15 (s, 1H), 7.69 (d, 1H J = 7.5 Hz), 7.81 (d, 1H, J =
7.5 Hz), 8.22-8.24 (m 1H). HRMS calcd. for Cl112N20 (M 200.0950, found"

50: " 6- (4. FIIROe TR FEHC i o 2 ki Wped veelfind W00BICR R R0t iy e | @™ ©
hi I'i ndol - | 1@5&8 18 01739 thinl--The-tile Gobnpoudd\irasditainéd 1N|d1e“f3nnbf353vh3):3d@|‘|5 Cat .

(Ph3P) 4Pd, CH2Q , 53% \ NJ Na20QB8, H2O N J/ NJ 80-90 C, 73% H3C H3C
| H3C F UdeR (DMSO-dq) 3 2.25 (5, 3H), 3.44-3.48 (m, 2H), 4.13-4.16 (m, 2H), 7.19 (t 1H,

6- 1 odo- 7- Dyl 4 0l M ] To a
sol ution g?t 5}5'1?%) Fqghﬂdﬁﬂh%@ %ﬁh?b%?g@zepl n%Ec%lQ&/ ffp@om'ﬁ%e)?:el -one
(Exanpl & 4QM*D34;3(36gfouﬂn3fECllﬁﬁoA)Iall HPIEIRCEA493ninl ) wer e added i odi ne (0.038
g, 0.150 mol) and bistrifluoroacet oxyi odobenzene (0.077 g, 0.180 nmol).
The reaction mxture was stirred at rt for 5 min. The reaction mxture was
di | uted W tHxafablR332 (R)d+3.00-(aNIE vk A BL.7EDRg 9ardadal ¢ | ayer was
dri ed over anhydrous sS4, flltered and concentrat ed. The residue was
purified b@@@&&&% chromat ography eluting with a gradi ent of
0-1% MeOH in CHC13 to give 0.026 g (53% of a pale- yellow solid — H NWR

(DVBO- d6) S 2.20 (s, 3H), 3.33-3. 35(b 4.32-4. 3% (bs, 7.10 (t,
1H, J = 7.5 cocf. 60 (d, 1H, J 80 (d N 7, 5 HZ) 8. 30
4-Me0-Ph-C(O)CHNH-HC!
NH, CH20|2.NEt3,0°G-I1
: : NO2

NG,

0
10% Pd/C, Hp cm THF NH
EtOH, 17% Vb\mﬂmm‘ "‘&@\
S
\o OCH
10
(a) Intermediate u - (RS)-(¥)-9-Amino-2-(4-methoxy-phenyl)-1,2,3.4-

tetrahydro-benzo{e][1,4]diazepin-5-one:
This intermediate was prepared according to the procedure of Breslin et al., J.
Med. Chem. (1995), 38:771-792. The acid chloride generated from 505 mg of 2-
15 amino-3-nitrobenzoic acid (2.77 mmol) was treated with 558 mg of 2-amino-4'-
methoxyacetophenone hydrochloride (2.77 mmol) and 715 mL Et:N (5.54 mmol) at
0°C in CH,Cl,. After stirring overnight and warming to rt, the reaction was diluted
with CH,Cl, and washed with saturated NaHCO;, water and 1 N HCI. The organic
layer was dried (MgSO,), filtered and concentrated to give a yellow solid. The crude
20 .material was suspended in 150 mL EtOH containing 500 mg 10% Pd/C. This
suspension was subjected to hydrogenation under H; at 60 psi for 48 h. An additional
portion of 10% Pd/C was added after 24 h. The reaction mixture was then filtered
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Is (bs, 1H). (b) Title conpound: To a sol ution of

6-1 odo- 7-net hyl - 3, 4-di hydro-2H-[ 1, 4] di azepi no[ 6, 7,1- hi']indol-I-one (0.061
g, 0.187 mol) in DMF (5 nL) at rt was added 4- fluorobenzeneboronic acid
(0.029 g, OWEMI6K361), Na2COB (0.050 g, 0.468 nmol) 20 di SV mi ni mum
H2O, LId (0.024 g, 0.561 nmol) and tetrakistriphenyl phosphi ne pall adi um
(0.011 g, 0.0094 mmol). The reaction mxture was stirred at 80-90C for 19
h, at which tinme the solvent was evaporat ed under- vacuum The resi due was

taken up in HO ndetr C oM th Et QA ver R he conbi ned
organi ¢ | ayeth& é‘%‘é"r y‘fﬂ“B?fé" Wé feptqn &y gﬂ% fglca gel
concentrat ed ﬂxemﬁtb zﬂiﬂg\/{komht el 46-58% CH, (\DWSJHSGE) adotng (17agh
silica gel ((::hroma 0 t%a phy el uti ngg%vmw radl ent of g‘?&) MeCH (lfln CHC13 to

gi ve 0.044 gof wyelmwgpamh@ mma@s 3% @893H) 8.40154 e AFD: 3.88 an

(m 51y 7 4 10 45 SN {5 Gncaehio SR e ks Sof by e o vy 8% 7

8.04 (d, dH Hd)6836593@311&7]24-’(50(:11,%),]7447&51]&}?18 23HH)59 (m 1H). HRI\/B
cal cd for CL8H 5N2OF (M) 294 1168, found 294.1175. Anal. (g sH 5N20FO.1
HO 5 C H N ®d&scempaunds. phenyl - 7- net hyl - 3. 4- di hydr o- 2H-f

1. 41 di azepi nol6. 74 Ipitkibh '&Gﬁ’t’amhfgow mgoof Mférﬁledﬂé@ch k@li‘ﬁknﬁoll”aﬁ&ﬂd% oftS
described in Exanple 50(b), the title cog&)un 0 synthesized from

6- i odo- 7- mtcp;bmdmnmaaylana)anLpiTHmaﬁ M[f@rﬁrhllhﬂqam mjXiyp avas

R (Ve B, PSR Y o fadh el gty dyrd? <1

1H J = 705 pafient7soblsnt Systefn (2953 MeOH/CHCH) tolgivk 27 mg 1156 af 2 yello4 (d
ﬁgO)JC: H, > e R KBoPs2bt, 2597, 1708) 164, T4, (N4 2005, 18R] 133011506 D0 ©- 4

1178, 1111, 1045, 1030, 756 cm™; TH NMR (DMSO-dg) & 3.67-3.78 (m, 1H), 3.74 (s,

3H), 3.87-3.98 (m, 1H), 5.68 (d, 1H, J = 3.7 Hz), 6.13-6.18 (m, 1H), 6.83 (d, 2H, J =

8.7 Hz), 7.03 (d, 2H, J = 8.7 Hz), 7.18-7.29 (m, 2H), 7.88 (dd, 1H, J = 1.4, 7.8 Hz),
15 9.37 (bs, 1H). LRMS calcd for Cy7H;5N303+H 310, found 310.

2.7 9a-triaza-benzo[cdlazulen-6-one

o
- 4-Cl-PhCHO, DMA. o NH
NaHSO3, 150 °C 76%
N_'
OCHg
_ cl
20 Following a reported procedure (Higgins et al., J. Polym. Sci. Part A-1 (1970),

8:171-177; Imai et al., Synthesis (1981), 35-36), a solution containing 92 mg of
intermediate u (0.32 mmol), 54 mg of 4-chlorobenzaldehyde (0.38 mmol) and 48 mg
of sodium bisulfite (0.46 mmol) in 3 mL of DMA was heated to 150°C for 10 h. The
reaction mixture was cooled to rt and poured into 200 mL of water. The resulting solid

25  was filtered off and washed with water to give 98 mg (76%) of product as a yellow
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15 Exanpl e 52: 6-(3-Trifl-uoronethyl -phenyl)-7-nethyl -3.4-di hydro-2H L ,41
di azepino 16.7.1-hilindol- | -one O NH \ NJ H3C CF3 Usi ng the procedure
descri be le 50(b), the title conpound was &Qi, boged from

6- i odo- 7%%@?&?4 di hydro-2H-[1, 4] di azepi no[ 6, 7, 1- h| 1 n %tﬁl -one (Exanpl e
50(a)) and 3-trifluoromnethyl phenyl boronic acid in 81%yield after

purification by preparative HPLC. A gradi ent nobile phase, starting with
90% 0. 1M 72 -WD 01/16136 PCT/ USOOR3882 NH4OAc, 10% CH3CN up to 2 mn,

then reach 332165'1”1689%596“55@ 1194, :14417 363,300, The title
conpound v\#agl 0[39?3 g?%‘?ﬁd :ﬁ?geifsorm of 'a white solid: (DIVBd d6) 8

2.25 (s, 312)52 ﬁ784}(19248)32m012,l-1)092¢8413812¥ 1% ¢il; 'HmMRKDMQﬂs) 3370- J =7.5

Hz), 7.77- 32-8.3 | N2 OF

(M 342 1576 (o kT, 380 (s 35b 3 SBro (el 3¢ (1R, S2 £ B B, sy - (o)
- 9-(4- Met 13%,9 809 @. d |
azul <(ane- 1. %F%‘ZZ’W‘&Q 4‘32;%@ Sﬂtbjés,'d%@’cﬁ-l’gﬁl R&@?%?%?N’%q OCH3 OCF3
90% NFbs H 10, {7 80&)!3130 EMK%(DMSO(da) O HAOB: teth, 41.82.,114.99, 116.92, 123.16,

(RS) - (1) -9 o NG 2 S A 0 BN P9 bd,” fao%se131.01, 13261, 137.00, 14327,
153.62, 159.70, 168.76. LRMS calcd for C2sHysCIN3O, (M-+H) 404, found 404. Anal.
(CBH13C1N302'0.2 HzO) C,H, N, ClL

benzo[cdlazulen-6-one

The tifle product was prepared from diamine g and 3-[1,3]dioxolan-2-yl-
benzaldehyde (Marx et al, Liebig’s Annalen der Chemie 3 . (1992), 183) using CH,Cl;, -

15 as described in Example 19, except using CHCl; as the workup solvent, to give 3.10 g

(81%) of an off-white solid: mp = 223-225 °C; Rf = 0.23 (5% MeOH/EtOAc);

IR(KBr) 2361, 1653, 1635 1458 cmrl; TH NMR (DMSQ-dg) & 3.52-3.53 (m, 2H),
3.96-4.12 (m, 4H), 4.45-4.46 (m, 2H), 5.85 (s, 1H), 7.36 (t, 1H, J = 7.8 Hz), 7.58-7.65 -

(m, 2H), 7.86-7.93 (m, 4H), 8.45 (m, 1H). HRMS calcd for CygH7N303 335.1270

20 (M%), found 335.1278. Anal. (C1oH;7N30s) C, H, N.
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tetrahydro-benzo[e] [ 1,4] diazepin-5-one: This internedi ate was prepared
according to the procedure of Breslin et al., J. Md. Chem (1995),
38:771-792.._ The ,acid chlori de generated from 505 ng of 2-

am no- 3- ni tW%B’é}é:H’l c acid (2.77 mol) was treated with 55§&IUSO(¥235 am no-4'
met hoxyacet ophenone hydrochloride (2.77 mmol) and 715 niL Et3N (5.54 mol)
at 0Cin CH2Cl12. After stirring overnight and warmng to rt, the reaction
was diluted with CH2Cl2 and washed w th saturated NaHCGCB, water and 1 N
HCl . The or ggnl C bg\ygr;!wai dri g@ ‘ -- concentrat ed to
give a yello ; ' i 150 nL Et OH
cont ai ni ng 5P&hzBRdk@e28/0he Thi s suspenS| on was subjected to hydrogenation
under H2 at 60 psi for 48 h. An ditional portion of 10% Pd/ C was added
after 24 h. The reaction m xture then filtered 73 WO 01/16136

PGT/ US00/ 23882 t hrough a pad Celyte(r) and concentrated. Purification
by flash silica gel chronmatograRhy $ising_a sold/_ey(t system (40-50%

CH3CN CH2Cl 2) gave 140 ng (179 \ \- O ange solid: 1H NWR (CDCl13) S
- 3.35 (bs, 2H), 3.49-3.54 (m 2 o 15(bs 1H), 4.70-4.75
(m 1H), 6.58 (bt, 1H, J= 6.0 Hz), 6.81 (t, lH "\_ s Hz), 6.85-6.93

3 7.24-7 7.44 (dd, .1 7 Titl
E:(Tnpo:?ld A sol utf@n%f?l_%a‘fcﬁ ﬁ@p?%% "E)H‘el 'H?‘E'Fﬁ\g HP%‘%’%“E‘&EM mgnd 40
ng of  cag bopydphithalriaE Phdholdietyl Heetall toTgire WA ¢ Ef79)60 TMhite Rolid:

reaction mxture was cooled to rt, concentrated and purified b

Si Iql_l;:a gel cm?o?rh?GgRﬁleL@pﬁgE@Af@ewléﬁl mb:lﬁ@ntlﬁ%slﬂﬁlﬂn 1@9%15105
M CH2Cl 2 7 I R (KB 61, 2927,
1706, 1648, )i% 4%&§ D&%F&ds_@hgg (&éégf -(f)g%fzg’llég@ 631%’753))’141 447 045,
1030, 756 cmymy okfy y%%%@ﬁéﬂhlﬁﬁ-'ﬁiﬂé&%ﬁm 2131,".9 8?21%%‘), §.}%_€-7.9§'%§ (d

3.87-3.98 (m 1H). (d, 1

2H, J = 8. 74mz)s.457(t0m (Jo 52tz)) HRMS/cdtéd) for Q%ﬂg@?36m7@|'ﬂ\{"‘)7fcﬁﬁd( dd,
1H J =1.4, 7.8 Hz), is 9.37 (bs, 1H). LRMS calcd for C17H15N303+H 310,
found 3180 E%ﬁﬁ%@ Byal. (CHz3N303) CH, N

(RS)-()-1-(4-Chl oro-phenyl) -9- (4 rrethoxy phenyl) - 8 9-di hydro -7H

ash

Example 57: 4-(6-0x0-6.7.8.9-tetrahydro-2.7 9a-triaza-benzo[cd]azulen-1-vl)-

benzaldehyde
(o)
9@
M=
. CHO
15 : l-(3-Diethoxymethyl-phenyl)—8,9-dihydro-7H—2,7,9a-triaza—benzo[cd]azulen-ﬁ-

one (0.79 g, 2.18 mmol) was dissolved in EtOH (22 mlL) and water (22 mL).
Concentrated sulfuric acid (0.5 mL) was added, and the reaction brought to reflux for 5
h. The reaction mixture was cooled to rt, and the EtOH removed in vacuo. The

residue was diluted with saturated NaHCOs3, and the resulting solids were filtered and

20  washed with water, then dried under vacuum overnight to produce 0.47 g (74%) of
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2.7.9 a-triaza-benzo f cdl azulen-6-one O O NH 4C -PhCHO, DVA, NH
NaHS03, 150 C 76% N NH2 HI \ N °~ / OCFI3 OCH3 U C 20 Followi ng a
reported e (Hggins et al., J. Polym Sci. Part

8:171- 177%%%&58% al., Synthesis (1981) 35-36), a sol ﬁ%’ﬁ%ﬁal ni ng 92
ng of internediate u (0.32 mml), 54 ng of 4-chl orobenzai dehyde (0. 38
nmmol ) and 48 ng of sodiumbisulfite (0.46 mol) in 3 nL of DVMA was heat ed
to 150C for 10 h. The reaction m xture vvas cooled to rt and poured into

cater o olQLEke BRIASE AR Y S 53 icarty 12845 GlpyipagBanee v 17

PCT/ USCOn3§8&2 .8 He), 788-7.98 ((nKBH) 8I2UH10 (@) AH), 84138.50 (b SIH), 1M ED(s, TEHO6, 1513,
1474, 1441, 1403, 1370, 1252, 1178, 1092, 1032, 1015, 1002, 843, 817, 755

cm; | HNWR (DVMBO-d6) S 3.70- 3.76 (m 1H), 3.80 (s, 3H), 3.92-3.99 (m
1H), 5.64 (d, 1H 6. 87-7.00 (m 4H),

7.32-7.55 Eremple8: d-@eDimy nome 8. Qudihvdie-THE2 7 Qa-trigza- 5 5 = 1 0,
7.8 Hz) 1 SQ46) 8 46, 90, 55, 41 61.82, 114.99. 116.92, 123.16,

124.52, "12 : 27.52, 129.03, 130.58, 131.01, 132.61, 137.00,
143.27, 153.62,159.70, 16§ 76. LRVB cal cd for QC23HIBON302 (MrH) 404, found
404. Anal . (CZ3H18CI NH20) C, H, N_-~Q ~wn Exanple 55: (3-Fl

3l Di oxol an- 2-vl - phenyl 9 di hvdro-_ZH- 2. trjza- benzof cdl azul en- 6- one

0NH N> N
N(CH2 i—
58

Using the procedure described in Example 32_, 037 g (71%) of 1-(4-
dimethylaminomethyl-phenyl)-S,9-dihydro—7H-2,7,9a-uiaza—bcnzo[cd]azulen-6-oné
(58) was prepared from 4-(6-0x0-6,7,8,9-tetrahydro-2,7,9a-triaza-benzo[cdlazulen-1-
10  yl)-benzaldehyde as a white solid: mp = 227-230°C; Rf = 0.16 (7% methanolic
ammonia/CHCl3); IR(KBr) 1663, 1603, 1478, 1308 cm-1; 1H NMR (DMSO-dg) 8 2.19
(s, 6H), 3.49 (s, 2H), 3.52-3.53 (m, 2H), 4.45-4.47 (m, 2H), 7.35 (t, 1H, J = 7.8 Hz),
7.49 (d, 2H, J = 8.2 Hz), 7.81-7.90 (m, 4H), 8.43-8.47 (m, 1H). HRMS calcd for
C19H2oN40 320.1637 (M), found 320.1639. Anal. (C;9Hz0N40) C, H, N.
1s As described in Example 32, 0.33 g (19%) of 1-(4-hydroxymethyl-phenyl)-8,9-
dihydro-7H-2,7,9a-triaza-benzo[cd]azulen-6-one (58a) was isolated as a by-product in
the preparation of 1-(4-dimethylaminomethyl-phenyl)-8,9-dihydro-7H-2,7,9a-triaza-
benzo[cd]azulen-6-one as a white solid: mp = 262-264°C; Rf = 0.32 (10%

MeOH/CHCl3); IR (KBr) 1651, 1470, 1310 cm’l; H NMR (DMSO-dg)

20 83.52-3.53 (m, 2H), 4.44-4.46 (m, 2H), 4.60 (d, 2H, J = 5.7 Hz), 5.33-5.37 (m, 1H),
735 (t, 14, J = 7.8 Hz), 7.51 (d, 2H, J = 8.2 Hz), 7.82 (d, 2H, J = 8.2 Hz), 7.84-7.91

(m, 2H), 8.45 (t, 1H, J = 5.7 Hz). HRMS calcd for Cy7HsN302 293.1164 (M), found
293.1153. Anal. (C;7H;sN302) C, H, N.
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J NO The title product was prepared fromdiamne g and

3-[1, 3] di oxol an-2-yl -. benzal dehyde (Marx et at, Liebig' s Annalen der Chem e
3. (1992), ing CH2Cl12 is as described in Exanple 1.9%.?5 , Usi Ng
CH2Cl12 as t V\%?léﬁp solvent, to give 3.10 g (81% of an o %\iﬁ e solid:
np = 223-225 OC, Rf = 0.23 (5% MOH/ EtCAc); |R(KBr) 2361, 1653, 1635 1458
cnvl; 1H NWR (DVMBO-d6) 8 3.52-3.53 (m 2H) 3.96-4.12 (m 4H), 4.45-4.46

(m 2H), 5.85 (s, 1H), 736(t 1H, J = 8Hz) 7. 58-7. 65 (m 2H),

.86-7.93 (Mg, 4HL: ) 21 G ) 1270 20
(Mr) found 335. '
PCP/USOO’238&MM_

1- (4- Di et hoxynet hyl - phenyl ) - 8. 9-di hvo
benzof cdl azul en-6-one H O N~ N O/
manner described for Exanple 55
acetal to give 1.19 g (77% of a
(90% Et OAc/ hexanes); I R(KBr) 1660
(DVMSO-d6) 6 1.18 (t, 6H J =7.0
2H), 5.59 (s, 1H, 7.36 (t, 1H, J B ), NAch® (d, 2H J = 8.2 Hz),
7.85-7.92 (m 4H), 8.45 (t, 1H, J = " HRMS cal cd for C21H23N303
365. 1739 (Mt), found 10 365.1749. An (021H23N303) C H N Exarrpl e 57:
4-(6-0Ox0-6.7.8.9-tetrahydro-2 7. 9a-t.ri enz c%l a&ijl en- 1(}/
benzal dehvde O NH sKng( procedure describe 1n 3 (23%) of 1-(3-

5 methylaminomethyl—phenyl)—8,9-dihydro-?H—2,7,9a-tnaza—benzo[cd]azulen—6-one was

prepared  from  3-(6-0x0-6,7,8,9-tetrahydro-2,7,9a-triaza-benzo[cd]azulen-1-yl)-

er epht hal dehyde- nono- dlethyl
lid: mp = 213-215C, R f 0.21
pv/ 1481, 1307, 1055 cm1; 1H NVR
3. 48- 3. 63 (m 6H), 4.45-4.47 (m

benzaldehyde and methylamine as an amorphous white solid: mp = 110°C (dec); Rf =
0.08 (10% methanolic ammonia/CHCI3); IR(KBr) 1655, 1464, 1381, 1308 cm’!; 1H
NMR (DMSO-dg) & 2.31 (s, 3H), 3.52-3.53 (m, 2H), 3.79 (s, 2H), 4.45-4.47 (m, 2H),

10 7.36(t, 1H, J=7.8 Hz), 7.52-7.53 (m, 2H)? 7.71-7.75 (m, 1H), 7.83-7.91 (m, 3H), 8.46
(t, 1H, J = 5.7 Hz). HRMS calcd for C1gH;7N,O 305.1402 (M-H)*, found 305.1416.
Anal. (C;3H;3N40°0.75 H,0) C, H, N.

15 benzofcd]lazulen-6-one

Using the procedure described in Example 32, 0.46 g (78%) of 1-(3-pyrrolidin-
1-ylmethyl-phenyl)-8,9-dihydro-7H-2,7,9a-triaza-benzo[cd]azulen-6-one was prepared
from  3-(6-0x0-6,7,8,9-tetrahydro-2,7,9a-triaza-benzo[cd]azulen-1-yl)-benzaldehyde

20 and pyrrolidine as an amorphous off-white solid: mp = 92°C (dec); Rf = 0.21 (10%
methanolic ammonia/CHCl3); IR(KBr) 1659, 1464, 1379, 1308 cm-l; 1H NMR
(DMSO-dg) & 1.69-1.71 (m, 4H), 2.47-2.50 (m, 4H), 3.52-3.53 (m, 2H), 3.68 (s, 2H),

78



CHO is

1-(3-Di et hoxyrret hyl - phenyl )-8, 9-di hydro-7H 2, 7, 9a-tri aza- benzo[ cd] azul en- 6-
one (0. 79“&1‘, ‘]3 mol ) was. dissolved in EtOH (22 nl) @ 22 nl).
Concentr at IQG uric acid (0.5 inL.) was added, and the Tteaction brought
toreflux for 5 h. The reaction mxture was cooled to rt, and the EtOH
renoved in vacuo. The residue was diluted with saturated NaHCO3, and the
resul ting solids were filtered and 20 washed with water, then dried under

vacuum overnn A 9 00/ 23882
wacuum over sl i B LG . 4L A8 Yaatss (R RHLE PR 5T 48001 22002
(t, 1H,  Jg, IH& 7-85)11. 97(18821—1?) 62-8146 (AH H). SHRBISG:alcd f6nC,; HhjN,0834667 85 50 (m
1H), 10.13 (s, 1H). Exanple 58:

| - (4- Di et gyi-iyH, fomad 8451 719h @mal. {CRHSNIOM2HoOYE H. N.. 9a-tri aza s

benzof cdl azul en-6-one 0 0 NH NH NJ N}J N(CH3)2 OH 58 58a Using the
procedure described in Exanple 32, 0.37 g (71% of 1-(4

di met hyl am nonet hyl - phenyl ) - 8, 9-di hydro-7H 2, 7, 9a-tri aza

benzo[ cd] azul en 6- one 8 f o0

4- (6- ox 8- 6 Examplg 6117 ey DEnoXy L g )

yl ) - benzal @@,mg a%ﬁleﬁ-%bte soI | d = 227 230C Rf 0 16 (7% nmet hanol i ¢
ammoni a/ CH 1663, 1603, 1478 1308 ctn |; 1H NVR (DMSO-4) S 2.19

(s, 6H), 3.49 (s, 2H) 3.52-3. (m 2H) 4 A5 4.47 (m 2H), 7.35 (t, 1H J
= 7.8 Hz), 7.49 (d, 2H J =g 2 u_‘ m 4H), 8.43-8.47 (m 1H).
f03
33 g

HRMVS cal cd for Cl9H20N40 320116 20. 1639. Anal . (Cl19H20ON40)
C, H N is As described in 9% of
1- (4- hydr oxynet hyl - phenyl ) - 8 H-2 7, a triaza

benzo[ cd] azul en- 6-one (58a) was |sol ated as a by product in the
preparation of The title compound was prepared as described in Example 55 from 3-[3-

penzol cd] alRaroRep keoR bRl fnt 0o £a8g ool G5 gp= oo,

10 121-122°C; Rf = 0.21 (90% EtOAc/hexanes); IR(KBr) 1661, 1580, 1445, 1327, 1126

cml; TH NMR (DMSO-dg) 8 3.52-3.53 (m, 2H), 4.46-4.48 (m, 2H), 7.29-7.44 (m,
4H), 7.53-7.56 (m, 2H), 7.61-7.71 (1o, 3H), 7.85-7.91 (m, 2H), 8.45 (¢, 1H, J = 5.6 Hz).
HRMS caled for CpsHiN3OoF3 424.1273 (M+H), found 424.1277.  Anal.
(Ca3H;gN3O,F31.0 H,0) C, H, N.

is

The title compound was prepared as described in Example 55 from 3-(4-
chlorophenoxy)benzaldehyde, yielding 0.114 g (66%) of a white solid: mp = 211-

20 212°C; Rf = 0.16 (75% EtOAc/hexanes); IR (KBr) 1659, 1578, 1483, 1462, 1233 cor-
1; 1H NMR (DMSO-ds) 8 3.52-3.53 (m, 2H), 4.45-4.46 (m, 2H), 7.11-7.17 (m, 2H),
7.22-7.26 (m, 1H), 7.35 (t, 1H, J = 7.8 Hz), 7.45-7.50 (m, 3H), 7.58-7.66 (m, 2H),
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MBOH/ CHC13): IR (KBr) 1651, 1470, 1310 cn7l; 1H NVR (DMSO-d6) 20 S
3.52-3.53 (m 2H), 4. 44 4.46 (m 2H), 4.60 (d, 2H, J = 5.7 Hz), 5.33-5.37

(m IH, 7. = 7.8 Hz), 7.51 (d, 2H J = 8
J =82 H) &3‘@1“9‘1 (m 2H), 8.45 (t, 1H, J—57Hz%§ésé€|for
C17H15N302 293. 1164 (M+) found 293.1153. Anal. (C17H15N302) C H N 77

WD 01/ 16136 PCT/ US00/ 23882 Exanple 59: 1-(3-Methyl
nm nomet hyI phenyl ) -8. 9-di hydro-7H 2. 7, 9a-tri aza- ‘benzof cdl azul en-6-one 0

('\I gs%Néf 1- (35 %@éﬁ‘% ??%%%ﬁ“ﬁ‘qp nyﬁi‘ﬁ‘éS %%diﬂﬁr@é%?gﬁ?a@i@?%‘ga
36 oxo- 6. 7, Btg e HAeesl SRR (A 0,0 25 BV Nen- 1 -y -

benzal dehyde and net hyl am ne.as an anorphous white solid: np = 110C (dec);
Rf = 0.08 (10% net hanolic anmoni a/ CHA 3); | R(KBr) 1655, 1464, 1381, 1308
cm1l; 1H NVRE B.54di 7.98-uiSal s, 2H),
4.45-4.47 (m_ 2H), 10736(t IH J =7.8 Hz), 7.
7.71-7.75 { mbenepledlazden&one (;my 3H), 8.46 (t., 1H J = 5.7 Hz). HRVE cal cd
for CL8HL7NAO 305. 1402 (M H)+, found 305.1416. Anal. (CLl8H18N40.0.75 H20
C H N Exanple 60: 1-(3- Pyrrolldln I-vI met - phenyl ) -8. 9-di hydro-7H-2 7
9a-triaza- is benzofcdl azul en-6-one N Usi ng the procedure

- described in Exanple 32, 0469(78%N 1( rrolldln-

The title compound was prepared in a manner analogous to Example 55 from
3-(3.4-dichlorophenoxy)benzaldehyde to give 0.084 g (45%) of a white amorphous
solid: mp = 252-254°C (dec); Rf = 0.13 (75% EtOAc/hexanes); IR (KBr) 1657, 1578,

10 1468, 1263 cm-l; IH NMR (DMSO-dg) 8 3.52-3.53 (m, 2H), 4.45-4.47 (m, 2H), 7.11
(dd, 1H, 7 =8.9, 2.8 Hz), 7.28-7.32 (m, 1H), 7.36 (t, 1H, J=78 Hz), 743 (d, 1H, J =
2.8 Hz), 7.54-7.55 (m, 1H), 7.60-7.71 (m, 3H), 7.85-7.91 (m, 2H), 8.43-8.47 (m, 1H).
HRMS caled for CpH;sN3O;Cl, 423.0541 (M%), found 423.0538.  Anal.
(C22H5N30,Cl#0.3 H,0) C, H, N.

1s

benzolcélazﬁlen-&one

PO

The title compound was prepared as described in Example 55 from 3-(4-
20  methoxyphenoxy)benzaldehyde to give 0.13 g (84%) of a white solid: mp = 196-
198°C; Rf = 0.21 (90% EtOAc/hexanes); IR (KBr) 1660, 1505, 1462, 1215 cm'}; 1H
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| -yl met hyl - phenyl )-8, 9-di hydro-7H 2, 7,9a triaza-benzo[ cd] azul en- 6- one was
prepared from 3-(6-0x0-6,7,8,9-tetrahydro-2,7,9a-tri aza

benzo[ cd] yI) benzaldehyde 20 and pyrrolldlne a hous
off-\/\hite%lqlﬁés} = 92C (dec); Rf = 0.21 (10% net handCrvsi R CHC13) ;
| RCKBr) 1659, 1464 1379, 1308 cm1; 1H NVR (DVMBO-d6) 8 1.69-1.71 (m 4H),
2.47-2.50 (m 4H), 3.52-3.53 (m 2H), 3.68 (s, 2H), 78 WD 01116136
PCT/USOO/L3882 4.45-4.46 (m 2H), 7.35 (t, 1H - J = 7.8 Hz), 7.48-7.55 (m

20 T Sl s iy Gtk s idn e BERLS (T

(021H22N40—®2H|z?@)10% I, N:g@ﬁxﬁrmha ﬁ')](m 1H), 7.32-7.37 (m, 2H) 7.52-7.58
1-f 3-(3-Tri f1 uor omet hy 1{) enox¥g4vhenyll- 9-di hydro-7H-2. 7. 9a-tri aza-

benzof cdl atm &M.67-84d-88 3 @46 N 163 ecalerdt fop %@ﬂpﬂaﬂﬂ was

prepared as _describe

din
(trifluoroRB-k3AL %"@rfﬁ%}ﬂ%séel%%d y%ﬁi'@ﬁg(i["‘:\/%“éﬁ@é@ F-V48% of a white
solid: = 10 121-122C, Rf 0.21 (90% Et QAc/ hexanes); | R(KBr) 1661,
1580, 1445, 1327, 1126 cm 1, 1H NI\/R (DVBO-d6) 8 3.52-3.53 (m 2H),
4.46-4.48 ¢m o 29 , A1-7.71 (m
3H), 7.85-7 9] g f or
C23Hi 7N302|E&m63ﬂa1ﬂ3ﬁ}6@§|—|) found 424. 1277 Anal . (023H16N302F3 1.0 H20
C, H N aza- is Exanple 62:
| 43- (4- Chl or ophenoxy) - phenvl | - 8. 94

benzof cdl azul en- 6-one Cl H O
C .
N—_i“ %}c.

The title compound was prepared as described in Example 55 from 3-(3,5-
10 dichlorophenoxy)benzaldehyde to givé 0.14 g (86%) of a white solid: mp = 258-
259°C (dec); Rf = 0.13 (75% EtOAc/hexanes); IR (KBr) 1663, 1576, 1431, 1250 cm-l;
'H NMR (DMSO-dg) & 3.53-3.54 (m, 2H), 4.47-4.49 (m, 2H), 7.18 (d,2H, J = 1.8
Hz), 7.31-7.42 (m, 3H), 7.58-7.74 (m, 3H), 7.86-7.92 (m, 2H), 8.46 (m, 1H). HRMS
calcd for CopH;sN30,Cl>423.0541 (M), found 423.0549. Anal. (C22H;5N30,Cl>0.2

15 H0)C,H,N.

di hl_}/dro-7H- 2.7.9a-tri
N _




ON~ N N The title conpound was prepared as described in Exanple 55
from 3-(4 chl orophenoxy) benzal dehyde, yielding 0.114 g (66% of a white
solid: nmp = 211- 20 212C, Rf = 0.16 (75% Et OAc/ hexanes); | r 59,
1578, 1483, WPAA6134533 ¢y t: 1H NVR (DVBO- d6) 8 3.52-3.5 \
4.45-4.46 (m 2H), 7.11-7.17 (m 2H), 7.22-7.26 (m 1H), 7.35 (t, 1H J =
7.8 Hz), 7.45-7.50 (m 3H), 7.58-7.66 (m 2H), 79 WD 01/16136

PCT/ USQQ/ 23882 7.85-7.91 (m 2H), 8.43-8.47 (m 1H). HRMS calcd for

S ON et e B titel Sdpound s Brepared B deliibea (i kample 7 from £ 0O
1-f3-(3,4-Di B&Hz@%lﬁ&ﬁ%ﬂ%l@rtdégﬁmt lal. - JB O 2. A { 983),158:280 5 2 Reidtidh medwas
benzof cdl azul en-6-one CI H G O O, N The title conpound was prepared in a
manner anal oddbeumsst Eeempieapaaurey gsing SHaElyagtheverkem sadvenk ¥ isve &l ghyde to

015 (750 er (AN Ahiples i REFYREE = 1 GRB BRI R 1
58 o). % 2BSBSgBY L Pl EoNAYE DS 4)p 3 45355 G By Hygdap 29,

Hz), 7.54-7. &h, 14, 7.3%)xt, 18, $8-78 H), (157-7363) (m, 2H)57.69-9.94 (1) 7H);18.158.183@8. 47 (m
1H). HRMS cal cd for C22H15N302C 2 423.0541 (M+), found 423.0538. Anal .

( C22H15N3O2 CRHRB-45 R UL, L= 56 Hr). HBRMS aalpd ford2:HipN3Qs (467.0821h@M+), found
henoxy) : phenggﬁﬁ).sg-‘&ia{j{/ {39['17“?0%7 glgaht ri aza- benzof cdl azul en-6-one

O

The title. compound was prepared as described in Example 2 from 3-
benzylbenzoyl chloride (Norris and Ware, J. Amer. Chem. Soc. (1939), 61:1418).

~ Reaction time was 72 hours at room temperature, using CH,Cl, as the workup solvent
15 to give 0.13 g (68%) .of white solid: mp = 205-208 °C; Rf = 0.18 (75%
. EtOAc/hexanes); IR (KBr) 1655, 1464, 1381, 1310 cm-!; 'H NMR (DMSO-ds) 8 3.50-
3.51 (m, 2H), 4.06 (s, 2H), 4.43-4.44 (m, 2H), 7.16-7.22 (m, 1H), 7.26-7.37 (m, 5H),
7.43-7.52 (m, 2H), 7.66-7.68 (m, 1H), 7.74-7.75 (m, 1H), 7.84-7.90 (m, 2H), 8.44 (t,
1H, 7 = 5.6 Hz). HRMS caicd for Cy3H;9N30 353.1528 (M1), found 353.1527. Anal.

20 (Cx3H;9N30°0.25 H,0) C, H, N.

benzolcdlazulen-6-one
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H3CO HON~ N N The title conpound was prepared as described in

Exanpl e 55 from 3-(4 20 net hoxyphenoxy) benzal dehyde to give 0.13 g (84% of
a white solid: = 196- 198C, Rf = 0.21 (90% Et QAc/ hexanes) : Ing\IKBr)
1660, 1503V0QUES 1215 cm 1; 1H 80 WD 01/ 16136 PCT/thc%t"f?é%?Q}"’ MR
(DVBO-d6) 8 3.52-3.53 (m 2H), 3.76 (s, 3H), 4.43-4.46 (m 2H), 7.00 (d,
2H, J =9.2 Hz), 7.10 (d, 2H, J =9.2 Hz), 7.07-7.15 (m 1H), 7.32-7.37
(m 2H), 7.52-7.58 (m 2H), 7.84-7.89 (m 2H), 8.43-8.46 (m 1H). HRMVS
cal cd for C23H 9N303 385.1341 (M), found 385.1442. Anal . (C23HL9N303.0.4

H20 C, H, N 5 Exanple 65:
3/ 9;}? hydro-7H-2.7.9a-tri aza-
d

1- f 3- (3, 5- Di chl or ophenoxy) - phefiv
The/ titl e conpound was prepared as

benzof cdl azul en-6-one O NH 'NJ C
described in Exanple 55 from 3-(3,¥ i chl or ophenoxy) benzal dehyde to
give 0.14 g (86% of a white solidNTFp = 258 259C (dec); Rf = 0.13 (75%

4 50 cmi; 1H NWR (DVSO-d6) 8

Et CAc/ hexanes); IR (KBr) 1663, 1576,

3.53-3.54 (m 2H), 4.47-4.49 (m 2H), dj2H J =1.8 Hz), 7.31-7.42
(m 3H), 7.58-7.74 (m 3H), 7.86-7.92 %" . 8.46 (m 1H. HRVS calcd
for C22H15N302C12423. 0541 (M+), found 423.0549. Anal. (C22H15N302C12.0.2

I1-S( g-zg)engby thglr?\y%ﬁ{g@gég&%l}fr o“—’afl—l-PIZe?%a?st Ff%gg?%eiﬁzg?ﬁlgza eﬁn(-)%- one
intermediate 1 (Example 18) instead of intermediate g to give 0.60 g (54%) of a white
solid: mp = 262-264°C (dec); Rf = 0.11 (90% EtOAc/hexanes); IR (KBr) 1667, 1487,
5 1460, 1389 cm-!; IH NMR (DMSO-dg) & 3.54-3.55 (m, 2H), 3.96-4.12 (m, 4H), 4.45-
4.46 (m, 2H), 5.85 (s, 1H), 7.58-7.66 (m, 3H), 7.75-7.79 (m, 1H), 7.85-7.88 (m, 1H), )

7.92 (s, 1H), 8.59-8.63 (m, 1H). HRMS calcd for CjoH;eN3OsF 353.1176 (M),
found 353.1183. Anal. (C19H;¢N303F*0.25 H,0) C, H, N.

10 1)-benzaldehyde

NH

CHO

Using the deprotection procedure described in Example 31, 0.43 g (89%) of 3-
(4-ﬂuoro-6-oxo—6,7,8,9-tetrahydro—2,7,§a-niaza—benzo[cd]azulen-l-yl)-benzaldehyde
was generated as a white solid: IH NMR (DMSO-dg) 8 3.56-3.58 (m, 2H), 4.50-4.51

15 (m, 2H), 7.61-7.65 (m, 1H), 7.78-7.85 (m, 2H), 8.09-8.11 (m, 1H), 8.17-8.21 (m, 1H),
8.39-8.40 (m, 1H), 8.64 (t, 1H, J = 5.6 Hz), 10.14 (s, 1H).
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ONH NJ NO 81 WO 01/16136 PCT/ US00/ 23882 The title conpound was

prepared as described in Exanple 2 from 3 benzoyl benzoyl

chI oride (Ito et

al ., J. (1985) 50:2893). Reaction tine was room
terrper at ur ewqclj@?ﬁ& CH2C12 as the wor kup solvent to give O. Igwggﬁ’(’g@?

white solid: np = 237-238C (dec) R f 0.13 (90% Et OAc/ hexanes); IR s

(KBr) 1659,
4. 48- 4. 49

(m 7H, 8.

C23H17N3C2

Exanpl e 67:
1- (3- Benzvl phenyl) - 8. 9- di hvdr o- 7H 2. 7.
~~ NJ The title conpound was prepared
benzyl benzoyl chloride (Norris ‘arg

61: 1418).
t he wor kup

Rf = 0.18 (75% Et OAc/ hexanes); IR
NVR (DVMSO-d6) 8 3.50- 3.51 (m 2H), 4.
7.16-7.22 (m 1H), 7.26-7.37 (m 5H),
1H), 7.74-7.75 (m 1H), 7.84-7.90 (m

C23HI9NGO0, 353 1528 found 353.1527. Anal
( C23H19N30. 0. 25 Hg’ V(el':‘ﬁé‘ ée

cal cd for

1464, 1312 cm1; 1 H NVR (DVBO-d6) 8 3.53-3.55 (m 2H),

(m 2H) 7.37 (t, 1H J:7.8Hz),757762(m 2H), 7.69-7.94
pAC) i ] 5

tnaza-benzol cd lazulen-6-on

‘=' . Ng. Aner. Chem Soc. (1939),
Reaction tinme was 72
solvent 15 to give 0.1

S,

4. 43- 4. 44 2H) ,
ﬂgﬂz—@% (m 2H)
8.44 (1, 1H'J =56 Hr).

gipe dhe ppdugl AR precedrg described 15 Em% 33.0.067 g

a-tri aza-benzorcdl azul en- 6-one
us described in Exanple 2 from 3-

) 1655, 1464, 1381, 1310 cm1;

NH

; }oomterrperature, usi ng CH2Cl 2 as
/() of white solid: np = 205-208 C;

1H

m 2H), 7.66-7.68 (m

HRMVS

| - phenyl) 54- {3199y @8 1StsiaiMmﬁbh@m}pﬁfenﬂwamﬁm-bsrmw&&mw,%luﬁzélne 82

10

15

20

benzo[cd]azulen-6-one was prepared - from 3-(4-fluoro-6-0x0-6,7,8,9-tetrahydro-
2,7,9a-triaza-benzo[cdlazulen-1-yl)-benzaldehyde as a white solid: mp = 215-217°C
(dec); Rf = 0.11 (7% methanolic ammonia/CHCl3); IR (KBr) 1663, 1485, 1383 cml;
1H NMR (DMSO-dg) 8 2.19 (s, 6H), 3.50 (s, 2H), 3.54-3.55 (m, 2H), 4.45-4.47 (m,
2H), 7.48-7.62 (m, 3H), 7.72-7.78 (m, 3H), 8.61 (t, 1H, J = 5.7 Hz). HRMS calcd for
C1oHsN4OF 337.1465(M-H), found 337.1464. Anal. (C;oH;9oN40F*0.25 H,0) C, H,

0 o
NH
HN(CHg)s, MeOH, J
110°C, 57% N
- =
/ \ Cl / \ N(CHa)>
=\

The product from Example 15 (0.087 g, 0.29 mmol) was suspended in EtOH (4
mL) in a sealed tube reaction vessel equipped with a magnetic stir bar. Dimethylamine
(2M/MeOH, 4.37 mL, 8.75 mmol) was added and the vessel was sealed, stirred and
heated to 110 °C for 6 h. Additional dimethylamine solution (2 mL) was added, and
the reaction stirred at 110 °C overnight. The solvent was removed in vacuo, and the

product was purified by column chromatography (0-5% MeOH/EtOAc) to give 0.051 g
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WO 01/16136 PCP/US00/23882 OF NH \ I NI N The title conpound was
prepared as described in Exanple 55 from internediate | (Exanple 18)

i nstead of,_ | diate g to give 0.60 g (54% of a whi a8k NP =

262- 264C ?EE@§§&€§= 0.11 (90% Et OAc/ hexanes); IR (KBr) T@%@?ﬂ%? 7, 5 1460,
1389 cnvl; 1H NMR (DVMBO-d6) S 3.54-3.55 (m 2H), 3.96-4.12 (in, 4H), 4.45-
4.46 (m 2H), 5.85 (s, 1H), 7.58-7.66 (m 3H), 7.75-7.79 (m 1H), 7.85-7.88
(m 1H, 7.92 (s 1FD 8.59-8.63 (m 1H). HRMS cal cd for Cl9H16N303F

353. 1176 (Me) fodnd 352 1483 266988c; (9 b18"3R WloRm:0AS: 1 oy N

Exanpl e 69}
3- (4-FI a o ] o
(4. F1 uor fash: S1%; Porfoir DAHONURIAISO 2T S92 bish 3saznpazlast @ ok

yl)-benza e deprotection procedure described
i n Exanpl e6,84-6.99 .(432H), (7334, 1H, .13=78Hz) 7.89 (dd, 1H, J = 1.0, 7.7 Hz), 7.93 (dd,

éf‘afe'hié’é" e ot b 488 [EMEVE SRl B4R (ERAd ! ea?sglsy's,é (m
(m 119 sl oY nhdson i A, é*gz;‘isc?’f‘: N 50 ey,

10. 14 (s, 1H). -83 WO 01/16136 PCT/ US00/ 23882 Exanple 70:
1- (3- Di net hyl am nonet hyl - phenvl ) - 4-f | uor o- 8. 9-di hydro- 7H 2. 7. 9a-
triaza-beng: 7% Ul -enMe R ahisbmdthyil-phiyl)-4-fluoro-8.9-dihydro-7H-2.7.9a-triaza-

benzolcdlazulen-6-one

NHCH;

10 Using the reductive amination procedure described in Example 32, 0.037 g
(18%) of 1-(3-methylaminomethyl-phenyl)-4-fluoro-8,9-dihydro-7H-2,7,9a-triaza-
benzo[cd]azulen-6-one was prepared from methylamine (2M/MeOH) and 3-(4-fluoro-
6-0x0-6,7,8,9-tetrahydro-2,7,9a-triaza-benzo[cdlazulen-1-yl)-benzaldehyde as a white
solid: mp = 196-198°C; Rf = 0.03 (7% methanolic ammonia/CHCl3); IR (KBr) 1655,

15 1487, 1466, 1134 cm'!; 1H NMR (DMSO-de) & 2.29 (s, 3H), 3.54-3.57 (m, 2H), 3.74
(s, 2H), 4.45-4.47 (m, 2H), 7.51-7.53 (m, 2H), 7.57-7.62 (m, 1H), 7.68-7.77 (m, 2H),
7.80 (s, 1H), 8.62 (t, 1H, J = 5.6 Hz). HRMS calcd for C;gH;7N4OF 323.1308 (M),
found 323.1305. Anal. (C13H17N4OF+0.3 H20) C, H, N.
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I NJ N/ NCH3)2 Using the reductive am nation procedure described in

Exanpl e 32,
1-(3-dineth
benzo[ cd] a

0.067 g .s (31% of

3-(4-fluoro-6-0xo0-6,7,8,9-tetrahydro-

2,7,9a-triaza- benzo[cd]azulen 1-yl)-benzal dehyde as a white solid:

215-217C (dec) Rf 0.11 (7@6nethanollc annonla/CH013) IR (KBr) 1663,
6 0

| ani_nonet hyl - phenyl ) - 4- f | uor o- 8, 9- di hydr o- 7H- aza-
Q%? gﬁone was prepared from ptusiidsie

1485, 1383 : . , 3.54-3.55
(m 2H), 4.45° igq” ' ) +e ‘ 'ﬁ% 7 . < 3H), 8.61
(t, 1H J -ﬁ&ﬁkﬁﬁﬂe FFWB cal cd for C19H18N4CF 337. 1465(M4ﬁ f ound
337.1464. Anal. (CI9H19N4COF0.25 H20) G H N Exanple 71

1- (2- D net hvl am no- pyri di n-4-yl)-8. 9- d hydro-7H 2. 7.9a-tri aza-
benzof cdl azul en-6-one 0 0 NH NH HARCA3MN, McOH, | L(LNJ 1100C 57% NJ N
NN VA \ N(CHWR2 15 N -N The g yrom Exanple 15 (0.087 g, 0.29
nol ) was suspended in EtOH (4 nl) eal ed tube reaction vessel

equi pped with a magnetic stir bar. Dégthylam ne (2M MeOH, 4.37 nL, 8.75

mmol ) was added and the vessel was sealjge
6 h. Additional dinmethylam ne solution
reaction stirred at 110 OC overni ght.

gN was added, and 20 the

the product was Tperiifid @6m obvum%» B¢ QAescaiBby ih OERiapgie @9 Eo"\3)
gi ve 0. 051 g 84 WD 01/16136 PCT/ US00/ 23882

10

15

20

cyanobenzaldehyde to give 0.143 g (30%) of a white solid: - mp = 283-284°C (dec); Rf
=0.13 (90% EtOAc/hexanes); IR (KBr) 2233, 1659, 1462 cm-1; TH NMR (DMSO-dg)

0 3.53-3.54 (m, 2H), 4.47-4.49 (m, 2H), 7.39 (t, 1H, J = 7.8 Hz), 6.66-7.83 (m, 1H),
7.89-7.95 (m, 2H), 8.04-8.06 (m, 1H), 8.19-8.22 (m, 1H), 8.31-8.32 (m, 1H), 8.46-8.50

(m, 1H). HRMS calcd for C;7H;2N4O 288.1011 (M+), found 288.1002. Anal.

(C17H12N40°0.5H,0) C, H, N.

Example 74: 6-0x0-6.7,8.9-tetrahydro-2.7 9a-triaza-benzolcdlazulen-1-carboxvlic

acid ethyl ester

NH -

N

=

COEt

The title compound was prepared as described in Example 55 from ethyl
glyoxalate (50% in toluene) to give 0.086 g (28%) of an off-white solid: mp = 237-
239°C (dec); Rf = 0.20 (5% MeOH/CHCIl3); IR (KBr) 1719, 1663, 1655 cm'l; 1H
NMR (DMSO-dg) 8 1.36 (t, 3H, J = 7.1 Hz), 3.35-3.36 (m, 2H), 3.58-3.60 (m, 2H),
4.39 (g, 2H, J=17.1 Hz), 745 (t, 1H, J = 7.8 Hz), 7.99-8.04 (m, 2H), 8.47-8.50 (m,
1H). HRMS calcd for C;3H;3N303 259.0957 (M*), found 259.0965. Anal.
(C13H13N3030.1 H,0) C, H, N.

86

stirred and heated to 110 C for

& sol vent was renoved in vacuo, and

to



(57% of a white solid: nmp = 266-268C;, Rf = 0.16 (5% MeOH EtOAc); IR (KBr)
1657 1611 1510 cm1; 1H NMR (DVMBO d6) 6 3.52-3.53 (m 2H), 4.49-4. 50 (m

.9 m 2H), 7.38 (t, 1H, J = 7.8 Hz), 7.89

. ‘?’033?%%“8 1H J = 1.0, 8.0 Hz), 8.26 (d. 1H, ?J’é%?"’%bﬁ) 84y
(t 1H J = 5. HRVS calcd 5 for C17H, 7N50 307.1433 (M), found
307. 1431. Anal (C 7H17N50) C, H N Example 72:

1- (3- Met hyl am nonet hyl - phenyl) 4-fluoro-8.9-di hydro-7H2.7.9a-triaza
benzof cdl azul e -g-_oT_ , A LD

am nati on . X 0. C 599 0

1-(3- et hylba;m'o[}glgﬁlhy%-g@benyl) 4-fl uoro-8, 9- di hydro 7H2,7,9a-tri aza-
benzo[ cdJazul en- 6- one was prepared Brom met hyl am ne (2M I\/EC]—I) and
3-(4-fluoro-
6- oxo0-6, 7, 8, 9-tetrahydro- 2, 7, 93 ZMbenzo[ cd] azul en-1-yl ) - benzal dehyde
as a whi te solid: nmp = 196- 19§ m}o 03 (7% nmet hanol i ¢ ammoni a/ CHC13) ;
JR (KBr) 1655, is 1487, 1466, 7 1H NVR (DMBO-4) 6 2.29 (s, 3H),
3.54-3.57 (m 2H), 3.74 (s, 2H),\4&(45-4.47 (m 2H), 7.51-7.53 (m 2H),
7.57-7.62 (m IH), 7.68-7.77 (m 2H) 7.80 (s, 1H), 8.62 (t, 1H, J = 5.6
Hz). HRMS cal cd for Cl8HL7NAOF 323. (M+), found 323.1305. Anal.

(C, 8HL7N4OF-0.3 H2O) C, H N 85 WO 6136 PCT/ US00/ 2388.2 Exanple 73:
3-(6-Ox0-6.7.8.9-tetrahydro-2.1.9a-tri ax 'rJﬁEﬁLZOf cdlazulen-1:: X'l le
benzonitri O Ti }N

Using the reductive amination procedure described in Example 32, 0.44 g

5 (53%) of 1-(4-methylaminomethyl-phenyl)-8,9-dihydro-7H-2,7,9a-triaza-
benzo{cd]azulen-6-one was prepared from methylamine (2M/MeOH) and 4-(6-oxo-
6,7,8,9-tetrahydro-2,7,9a-triaza-benzo[cd}azulen-1-yl)-benzaldehyde as a white solid: -
mp = 169-172°C; Rf = 0.08 (10% methanolic ammonia/CHCl;); IR (KBr) 1651, 1480,
1308 cm-l; 1H NMR (DMSO-ds) 8 2.30 (s, 3H), 3.52-3.53 (m, 2H), 3.75 (s, 2H), 4.45-

10 446(m,2H) 735(:, 1H, J = 7.8 Hz), 7.52 (d, 2H, J = 8.1 Hz), 7.81 (d, 2H, J = 8.1
Hz), 7.84-7.90 (m, 2H), 8.43-8.47 (m, 1H). HRMS calcd for C;gH;gN4O 306.1480

M), found 306.1486. Anal. (C1gH;8N400.5 H>0) C, H, N.

1s  benzolcdlazulen-6-one

Using the reductive amination procedure described in Example 32, 0.097 g

(38%) of 1-(4-morpholin-4-ylmethyl-phenyl)-8,9-dihydro-7H-2,7,9a-triaza-
benzo[cd]azulen-6-one was prepared from morpholine and 4-(6-0x0-6,7,8,9-

20 tetrahydro-2,7 9a-triaza-benzo[cd]azulen-1-yl)-benzaldehyde as a white solid: mp =
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CN The title compound was prepared as described in Exanple 55 from 3- s
cyanobenzal dehyde to give 0.143 g (30% of a white solid: np = 283-284C
(dec); Rf = 0.13 g90% Et OAc/ hexanes); IR (KBr) 2233, 1659, 1462 cm1; 1H
NVR ( DVBO- dWP014613653.3 54 (m 2H), 4.47-4.49 (m 2H), 7.3BCT/US00RBE82) = 7.8
Hz), 6.66-7.83 (m 1H), 7.89-7.95 (m 2H), 8.04-8.06 (m 1H), 8.19-8.22
(m 1H),.8.31-8.32 (m 1H), 8.46-8.50 (m 1H). HRMS cal cd for C17H12N40
288.1011 (M+), found 288.1002. Anal. 10 (C17H12N40.0.5H20) C, H, N.

Exanpl e 74: 6-0Ox0-6.7.8.9-tetrahyd
00-2. 7. 9a-tr2&5:&865’63@&)2:@1%@4!1@%1/1&%&@11)@2(@Wd%lt, he33, &483%1 1Bl N N={

CC Et Thetitlle conpound s prepared as_described in Exanple 55 from et hyl
i s glyoxal at & %b@ﬁr‘%c\gg '24@‘2@1\)@’ G Ded1¢3(17dm 28). gﬁé-ﬂ {rdHd solid:

= 237- 23 X = 2 9 o | 663, 1655
o 111 B AT et T B U L 2 A

3.58-3.60 (mB.12Hy), 7.84-390(@n, Z), 843=8.47 (nkz)H). 7. HEMS!t calddHfor) C3H5,18,047)
7.99-8.04 (m 2H), 8.47-8.50 (m 1H). HRVS cal cd for CL3HL3N303 259. 0957

(M), found 262108aMH)Aoand 36220737.CABMIENGHRANAO) GION.C, H, N. 86 WD
01/ 16136 PCTJUSO0/ 23882 Exanple 75:
1- (4- Met hyl am nonet hyl - phenyl ) -8. 9-di hydro-7H-2, 7. 9a-tri aza-

N J .

benzo[ cdl azulen- §-gne, O M v oxvathylaminomethyll-phenyl)-8.9-dikydro-TH-2.7.Oa-

OCHg

NH

10 Using the reductive amination procedure described in Example 32, 0.091 g
(38%) of the title compound was prepared from 2-methoxyethylamine and 4-(6-oxo-
6,7,8,9-tetrahydro-2,7,9a-triaza-benzo[ cd)azulen-1-yl)-benzaldehyde as a white solid:
mp = 154-157°C; Rf = 0.11 (10% MeOH/CHCIs); IR.(KBr) 1659, 1483, 1088 cm-1;
TH NMR (DMSO-dg) 8 2.67 (t, 2H, J = 5.7 Hz), 3.24 (s, 3H), 3.42 (t, 2H, J = 5.7 Hz),

15 3.52-3.53 (m, 2H), 3.81 (s, 2H), 4.45-4.46 (m, 2H), 7.35 (1, 1H, J = 7.8 Hz), 7.52 (4,
2H, J = 8.1 Hz), 7.80 (d, 2H, J = 8.1 Hz), 7.84-7.90 (m, 2H), 8.43-8.46 (m, 1H).
HRMS calcd for CzoH2N40O; 350.1743 (M), found 350.1756. Anal. (C2oHoN405)
C,H,N.
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NHC}j Using the reductive am nation procedure described in Exanple 32, 0.44
g s (53% of 1-(4-nethylam nonethyl -phenyl)-8,9-di hydro-7H 2,7,9a-tri aza-

benzof cd] -6-one was prepared from net hyl am ne (2M
6,7, 8, 9-t§f¢lg‘2§§§ M";@

b 4- (6- oxo-
ro-2,7,9a-triaza-benzo[ cd] azul en-1 -yl ) -benzal'dehyde as a

white solid: np = 169-172C, Rf = 0.08 (10% net hanol i c amoni a/ CHC13); IR
(KBr) 1651, 1480, 1308 cn¥1;1H NVR (DVSO-d6) 8 2.30 (s, 3H), 3.52-3.53 (m
2H), 3.75 (s, 2H), 4.45 10 4.46 (m 2H), 7.35 (t, 1H J = 7.8 Hz), 7.52 (d,

2H, J = 8.1}

(m 1H).
18HL gN40.

, T 84 I 8.43-8. 47
J G ] J .@‘(‘WM 41 -El'lg-[{u ©172806. Anal. (C
n® H2O C, H N anpl e 76: :

| - (4- Mor phol i n- 4-yl net hvl - phenyl )-8, 9-dihvdro-7H2.7.9a-triaza- is

benzof cdl azul en-6-one \ I NJ / \~OlUsing the reductive am nati on procedure
described in Exanple 32, 0.097 8 of
1- (4- nor phol i n-4-yl nmet hyl - phen , 9-di hydro-7H 2, 7,9a-tri aza-

d om

benzo[ cd] azul en- 6- one was prepar

nor phol i ne and 4-(6-0x0-6,7,8,9 20

tetrahydro-2,7,9a-triaza-benzo[ cdf¥akul en-1-yl)-benzal dehyde as a white

solid: np

= 87 W0 01/16136 PCT/ USOQ)
McOHI CHC13); IR (KBr) 1661, 1653, 1%
8.2.40-2.41 (m 4H), 3.15-3.17 (m 2

53882 ~ 285-286C (dec); Rf = 0.11 (5%
%1113 cm 1; 1H NVR ( DVSO- d6)

AT\ 3 3.61 (m 6H), 4.45-4.46 (m
2H), 7.35 (t, 1H, J = 7.8 Hz), 7.51 (d, =8.1 Hz), 7.82 (d, 2H, J =
8.1 Hz), 7.84-7.90 (m 2H), 8.43-8.47 (m . FIRMS cal cd for C21H22N402

5 362. 1743 ( M+) Thé @tlaCodfpouid 3das pre

@C2lEsE N 0i) EGmpte 59, filmadpl e 77

: pired .
1- (47102 et nowyet iyl ot o) 1ot bl SN 8.0 b TH 2 dodPie

10

15

(KBr) 1664, 1591, 1480 1236 cmrl; TH NMR (DMSO-dg) 8 3.53-3.54 (m, 2H), 4.45-
4.46 (m, 2H), 7.12-7.16 (m, 4H), 7.20-7.25 (m, 1H), 7.32-7.37 (m, 1H), 7.44-7.49 (m,
2H), 7.84-7.89 (m, 4H), 8.43-8.46 (m, 1H). HRMS calcd for CzoHy7N302 355.1321

(M), found 355.1321. Anal. (C22H;7N302+0.5 H,0) C, H, N.

benzo[cd]azulen-6-one

OEt
Eto

The title compound was prepared in the manner described for Example 55 from
terephthalaldehyde-mono-diethyl acetal and intermediate 1 (Example 18) instead of
intermediate g to give 1.61 g (79%) of a white solid: mp = 219-221°C; Rf=0.39 (90%
EtOAc/hexanes); IR (KBr) 1667, 1611, 1464 1107 cm-1; TH NMR (DMSO-dg) 6 1.17
(t, 6H, J = 7.0 Hz), 3.48-3.65 (m, 6H), 4.45-4.47 (m, 2H), 5.59 (s, 1H), 7.58-7.62 (m,
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NH ~1 J NOCHg VNH H 10 Using the reductive am nation procedure
described in Exanple 32, 0.091 g (38% of the title conpound was prepared
from2-meth am ne and 4-(6-oxo-

6,7,8,9-tetra @drmékZ 7,9a-tri aza- benzo[cd] azul en-1-yl) - ben T’Hs%’%ae as a
white solid: np = 154-157C, Rf 0.11 (10% McOH CHC13); IR (KBr) 1659,
1483, 1088 cnm1;- 1H NWMR (DIVISOd6) 8 2.67 (t, 2H, J = 5.7 Hz), 3.24 (s,
3H), 3.42 (t, 2H, J = 5.7 Hz), is 3.52-3.53 (m 2H), 3.81 (s, 2H),
4.45-4. 46 (m —35 ('t H

780 (4. 2t oot 3 { TR 10gher gL B sl g, Se D, ML

cal cd for CoQLR2NAQS H5RLG é@sfdws 393 AT SRnal AT HANBHEI?)  C
H N 88 WO o%m%‘%u@om 238§M#)Exanp e 78 A‘r@' 2

1- (4- Phenoxy one O
NH It 1 NJ N %‘H JEnt o
from4- s phefexybenzal dehyde to give 0.13 g (67% of a Wmte solid: nmp =
259-264C, IR (KBr) 1664, 1591, 1480 123¢,cm 1; 1H NMR (DVBO-d6) S
3.53-3.54 (m 2H), 4.45- 4.46 (m 2H), 7_2716(m 4H), 7.20-7.25 (m
1H), 7.32-7.37 (m |H), 7.44-7.49 (mARH) “N# 84-7.89 (m 4H), 8.43-8.46
(m 1H). HRMS cal cd for C22H17N302 3 321 7 (M), found 355.1321. Anal.
(C22H17N302.0.5 H20O C, H, N 10 Exanp ({cp

1- (4Di et hoxvnet hvl - phenyl )-4-fluoro-8. = h ddro-7H 2. 7. 9a-triaza-

The title compound was prepared following the procedure described in

Example 4 from intermediate g and imidazole-2-carboxaldehyde to give 0.047 g (33%)

of a white solid: mp = 227-228°C (dec); Rf = 0.13 (5% MeOH/EtOAc); IR (KBr)

1645, 1611, 1497, 1402 cm-l; 1H NMR (DMSO-dg) & 3.36-3.38 (m, 2H), 3.46-3.50

10 (m, 2H), 7.21 (s, 1H), 7.35-7.40 (m, 2H), 7.87-7.92 (m, 2H), 8.42-8.45 (m, 1H), 13.34

(s, 1H). HRMS calcd for Cj3H;;NsO 253.0964 (M1), found 253.0957. Anal
(C13H;1N50+0.25 MeOH) C, H, N. |

Example 81: 4-(1-Oxo0-1.2.3.4-tetrahvdro-[1.41diazepinol6.7-1-hi]indol-6-v1)-

benzaldehyde
o )
© (HgClgSI~C=C-H
NH NH NH
cat. (PhyP)4Pd, Cul cat. KzCOg,
T ———————pe———
N EtoNH, DMF, 82% ) VeOH- 95%
I H H H
: N !
o Si(CHg)z H
H O ) NH
EtoNH, DMF, cat. N PdCly, CHaCN, O —)
(PhgP)4Pd, Cul, 68% I I 70-80 °C, 65% N
O x Q
15 CHO CHO
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benzof cdl azul en-6-one O FNH NNOR EOThe title conpound was prepared
I n the manner described for Exanple 55 from

t er epht hal al dehyde- nono-di et hyl acetal and internediate e 18)

I nst ead oWO"E'éﬁl?‘%t ernediate g to give 1.61 g (79% of a¥ A’F&eiﬁg%#zl d:
219-221C, Kf 0.39 (90% Et CAc/ hexanes); IR (KBr) 1667, 1611, 1464 1107
cnvl; 1H NWR (DIVISOd6) 51.17 (t, 6H, J = 7.0 Hz), 3.48-3.65 (m 6H),
4.45-4.47 (m 2H) 5.59 (s, 1H), 7.58-7.62 (m 89 WD 01/16136

PCT/ U300/ 23882 - %@w , 8.61 (t,
1H J =83 H)® M caTor d?ﬁ%"%"%ﬁ[ﬂﬁ tnd 383. 1640.
Anal . (CZlH22N303) o, H N Exanple 80:
1- (1H I m dazol - 2 y 8. 9 di.h3drq: 7H 2. 7. 9a- ri a- benzof azul - one O
NH ~1 J N-NA PRZ‘J 1pf g 'bub?‘ éf@d groﬁq‘é e‘Sl'he
procedure gﬁlﬁ&h &iea(ﬂnlrﬂ. ‘B4f‘7rxﬁﬂibl) ka%blﬁhﬁp]ﬂasﬁlﬂﬁe palladium(0)

-Ca

I m dazol e- oxal d yde to give 047 white solid: np =
227-228C ((®d)g, 317 pumol), €31 O3 Etntgl)cl}l dlthlwxlomsxandmli(lomw 1402

ST 8 N SRR oy oo 08 4 il 2] (>
1H) HRVE a0y ahd extfat@H Wi TR0 ke08 6l tirdg ) Thef combihed wagaptTdyers\wede.

dried over anhydrous MgSO;, and concentrated. The crude mixture was purified by

column chromatography eluting with a gradient of 0-5% MeOH in CHCl; to give

10 0.733 g (82%) of a brown solid: mp 180-182°C; "H NMR (DMSO-ds) 5 0.25 (s, 9H),
3.25-3.33 (m, 2H), 3.51-3.55 (m, 2H), 5.90 (br s, 1H), 6.57 (t, 1H, J = 6.0 Hz), 7.35 (d,
1H,/=6.0Hz),7.78 (d, 1H, /= 6.0 Hi), 8.13 (t, 1H, J= 6.0 Hz). LRMS 258 (M").

' (b) Intermediate w — 9-Ethynyl-1,2,3,4-tetrahydro-benzo[e][1,4]diazepin-5-
one:

15 A mixture of intermediate v (0.712 g, 2.76 mmol) and K,CO;3 (0.038 g, 0.276
mmol) in MeOH (35 mL) was stirred at 1t for 2.5 h. The solvent was evaporated and
thé residue taken up in H,O, and extracted with EtOAc several times. The combined
organic extracts were dried over anhydrous MgSO, and concentrated to give 0.50 g
(98%) of a brown solid, which was used in the next step without further purification:

20 mp 146-148°C; '"H NMR (DMSO-d5) $ 3.15-3.23 (m, 2H), 3.48-3.52 (m, 2H), 4.50 (s,
1H), 6.13 (br s, 1H), 6.57 (t, 1H, J=9.0 Hz), 7.37 (d, 1H,/=9.0 H2), 7.79 (d, 1H, J =
9.0 Hz), 8.10 (t, 1H, J = 6.0 Hz). LRMS 186 (M"). |

©  Totermediatex -4-(5-Ox0-234,5-tetrahydro-1 Hebenzol 1 Aldiazepin9-yiethymyl)-
 berzaldehyde:

25 Using the procedure described for the preparation of intermediate o,
intermediate w and 4-iodo-benzaldehyde were used to synthesize intermediate x in
68% yield as a bright-yellow solid: mp 178-180°C; 'H NMR (DMSO-dg) & 3.30-3.33
(m, 2H), 3.54-3.57 (m, 2H), 6.39 (br s, 1H), 6.63 (t, 1H, /= 6.0 Hz), 749 (d, 1H, J =
6.0 Hz), 7.48-7.51 (m, 3H), 7.95 (d, 2H, J = 9.0 Hz), 8.15 (t, 1H, /= 6.0 Hz). LRMS

30 290 (M.
(d) Title compound:
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(C13H11N50.0.25 MeOH) C, H, N Exanple 81: 4-(1-0Ox0-1.2.3.4-tetrahydro-f
1. 41di azepi nof 6. 7- 1- hi l i ndol -6-vl)- benzal dehyde 0 NH (HSC)3SI - C=C-H Cat.

(Ph3P)4Pd Qul ~ NH cat. K2C0B, NH N- Et2NH DWF. 8296 M HNJ NJ
H H nOv‘VJ” (CH3)3 OH O 02NH, DMF, cat. H NJ PdC %"%ME}{F’

(Ph3P)4Pd, CU . 686 70-80 C, 65%x 15 CHO CHO 9%\NJ7 90 WD 01116136
PCT/ US00/ 23882 (a) Intenrdift v- )-12,3, znfe][1,4] --5 A mxture of
i nternmedi ate n (Exanpl e 34) (1.0 g, 3.47 rrm)l) (trimethylsilyl)acetyl ene

347 (1ol), ol (eshS RSE SRR RO BEenpRah Bl 6 B Bt e U

m) was sti rmelqtu ngnb[ém hﬁindoﬁhene(ﬂ Ete m&h@ﬁﬂ@é&r@é&ﬂd sl syntsizedi due

was taken up O and extracted with Et OAc several times. - The combined

‘organic | ayefi‘@nmﬂ‘éledaﬁq xin 63 vickhas 4 brght- Yﬁ’é‘S@@%d“’@o@?@e’*ﬁPr‘ét HiNMPRhe crude

0- 5% Noor | ORQURLS Moo (WamS TG G AT B ) 10 B, P AT 2

"H NVR ( BVBQ1£67. 88-7(882(51 (45{) Qbﬁ (d 231 2& 8.03%)( M2 2H)1H 3=5ao3iz551d08 (sZH)

5.90 (br s, 1H) %é 0 Hz), 7.35 (d," 1H, J =6.0 Hz), 7.78
(d, 1H, J = HHMSZ CM*)( lH J = 6.0 Hz). LRVB 258 (M+). (b)
I nternedi at e W - 9-Ethy nis -1 2,3,4- tetrahydro benzo[ez]ljl 4] di azepi n-5- one:
Example 82 6-(4-Dimethylaminomethyl-phenyl)-3 4-dih
1,41di ino[6.7,1-hilindol-1-one
o
NH HN(CHz)z, MeOH,
> NaBHsCN, HC,
_ H,0,86% -
CHO
N(CHg)z
10 2M Dimethylamine in methanol (8.2 mL, 16.34 mmol) was added to a

suspension of - 4-(1-oxo-1,2,3,4-tetrahydro-[1,4]diazepino{6,7-1-hi]indol-6-y1)- -
benzaldehyde (0.55 g, 1.90 mmol) in MeOH (110 mL) at rt. The reaction mixture was
heated to reflux until the Suspension went into solution. The reaction mixture was
cooled to rt, and a solution of NaCNBHj3 (0.131 g, 2.09 mmol) and ZnCk (0.143 g,
15 1.05 mmol) in MeOH ( 55 mL) was slowly added. ,The pH of the reaction mixture was
adjusted to from 3 to 4 using 2M HCl-methanol. The reaction mixture was stirred at rt
for 2.5 h. Upon completion of the reaction, concentrated HCl was added (pH 1) and
the solvent removed in vacuo. The residue was diluted with H,O, made basic (pH 12-
14) with 50% aqueous NaOH and extracted with EtOAc several times. The combined
20  organic layers were dried over anhydrous MgSO, and concentrated. The crude mixture
was purified by column chromatography eluting with a gradient of 0-7% MeOH in
CHCI; followed by 3-8% MeOH / NH; in CHCl; to give 0.52 g (86%) of a pale-yellow
solid: mp 140-142 °C; '"H NMR (DMSO-dg) 52.18 (S, 6H), 3.45 (s, 2H), 3.47-3.50
(m, 2H), 4.32 (m, 2H), 6.69 (s, 1H), 7.16 (t, 1H, J = 10 Hz), 7.42 (d, 2H, J = 10 Hz),
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is Amxture of internediate v (0.712 g, 2.76 mmmol) and K2CO3 (0. 038 g,
0.276 mol) in MeOH (35 nL) was stirred. at rt- for 2.5 h. The sol vent was
evapor at e he residue taken up in H2O, and extrac wbbdiisdzt OAC

sever al q’ R“"I‘%e conbined organic extracts were drie Egver a?l ydr ous
MySO4 and concentrat ed to give 0.50 g (98% of a brown solid, which was
used in the next step without further purification: 20 np 146-148C, 'H NWMR
(DVBO-d6) S 3.15-3.23 (m 2H), 3.48-3.52 (m 2H), 4.50 (s, 1H), 6.13 (br

s, 1H), v/ 9. = _9 d, 1H, J
> o0 o g b = Sy (R YR, =30 rg efa. dey S 10peR kel 1R, 7
(54) xo- 2, 3,:4551-12)et m&@alc&m&bltlﬂN@cﬂlanésa )tbmmgilﬂ;lq?S Baad\dr j & 25
US|ngthe for the preparation of |nterned|ateo

i nt er medi a gﬁé%dfﬁb@égg%al dehyde vvere used to synt hesi ze i nternedi ate
X in 68%y] .

3.30-3.33 ‘ : "' 255 o< ] 5 ;

60Hz),57 g,d(,ﬂl.ogé—l J = 60Hz) 748751(m 3H) 795(d 2H J =9.0
Hz), 6.0 Hz). LRVB S0 290 (M). (d) Title conpound: 91 WO

of 6-phenyl -3, 4-di hydro-2H [ 1, 4]
33), the title conpound was synt
as a bright-yellow solid: np 228-
2H), 4.37-4.40 (m 2H), 6.89 (s, 1M

epPINB[ 6, 7, 1- hi ] i ndol -1 -one (Exanpl e
zed Yfromintermediate x in 65% yi el d
N—/ H NVR (DVBO d6) S 3.46-3.49 (m
7.20 (t, 1H, J =6.0 s Hz), 7.81-7.88
(m 4H), 8.03 (d, 2H, J = 9.0 Hz), 8.2 (t, 1H J 6.0 Hz), 10.08 (s, 1H).
LRVS 290 (M). Exanple 82: 6-(4-Dinetp i nonet hyl : phenyl ) - 3. 4- di hydr o- 2H
f 1.41di azepinol6. 7. 1-hflindol-1 -one\a=g HN(CH3)2, McOH, NH %CHO
NHCHs
Using the reductive amination procedure described in Example 82, the title
compound was synthesized from 4-(1-oxo-1,2,34-tetrahydro-[1,4]diazepino[6,7-1-
hilindol-6-yl)-benzaldehyde and methylamine in 71% yield as a pale-yellow solid: mp
10 178-180°C; '"H NMR (DMSO-ds) 82.29 (s, 3H), 3.48 (br s, 2H), 3.70 (s, 2H), 4.30-
4.33 (m, 2H), 6.68 (s, 1H), 7.16 (t, 1H, J = 9.0 Hz), 7.45 (4, 2H, J = 6.0 Hz), 7.55 d,
2H, J = 6.0 Hz), 7.77 (d, 1H, J = 9.0 Hz), 7.80 (d, l'H, J=9.0 Hz), 8.36 (t, 1H, /= 6.0
Hz). HRMS caled. for CigHsN:O 305.3828 (M"), found 305.1536. Anal.
(C1oH19N30+0.1H,0) C, H, N.

15
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N(CHth2 10 2M Di nmet hyl am ne in nethanol (8.2 nL, 16.34 nmmol) was added to
a suspension of

4-(1-oxo-1, trahydro-[1, 4] di azepi no[ 6, 7-1- hi ' ]i ndol - 8- =

benzal dehydé’oﬁﬂﬁglég g, 1.90 mmol) in MeOH (110 ni) at rt. (gr’#%%@:ﬁs%n

m xture was heated to reflux until the suspension went into solution. The
reaction mxture was cooled to rt, and a solution of NaCNBH3 (0. 131 g,
2.09 nmol) and ZnCl12 (0.143 g, i5 1.05 mmol) in MOH (55 nl) was slowy

added. The p %ﬁ _?% f_& ﬁ g,_@ m;ﬁ_ g% from3 to 4 using 2M
110- m&*thanoligsc 1£§$6 %ﬂr& 0 XA B0 £ u@%ﬁror 2.5 h. Upon

conpl eti on ofl.4ldwazepis , ' temer ated HO was added (pH 1) and the

sol vent renoved in vacuo. The residue wgg diluted with H2O, nade basic (pH
12- 14) with 50% aqueous NaCH and extracYed with Et OAc several tines. The
conmbi ned 20 organic | ayers were drigdayer Ninhydr ous MgSO and
concentrated. The crude m xture wa iri fi ¢d by col um chr omat ogr aphy
eluting with a gradi ent of 0- 7% MeORN C13 foll owed by 3-8% MeOH / NH3
in CHC13 to give 0.52 g (86% of a pale=f{ellow solid: np 140-142 C, 'H NWR
(DVBO-d6) S 2.18 (s, 6H), 3.45 (s, 2H), 47-3.50 (m 2H), 4.32 (m 2H),
6.69 (s, 1H, 7.16 (t, 1H J = 10 Hz), 7 ¢d, 2H, J = 10 Hz), 92 WO
01116136 PCT/ US0O0/ 23882 7.56 (d, 2H, J = Hz), 7.77 (d, 1H, J =10 Hz),
7.81 (d, 1H, J =10 Hz), 8.36 (t, 1H, J = Hz) . HRVS cal cd. for C20H21N30
319.1685 (ML), found 319.1678. Anal. (C2QH1 N30.0.3 H2O C, H, N Exanple
83: 6-(4-Met hyl am nonet hyl - phenyl ) - 3. 4-di/hvdro-2H-f 1, 41di azepinof6,7,1- 5
hi "1indol -1-one ONH N NHCt US|ngthe redictive amnatlon procedur e

TS v B, 55 B R Y5 e B
hi ]i ndol - 6- yé&nﬂmrﬂabshebynmesaadi fiomrh 4 Boxar &,2(3M-teirdhydrs [ 104 1dRzepinndb,@-1yel | ow
solid: np hi}indol-6-yl)-benzaldehyde and pyrrolidine in 76% yield as a pale-yellow solid: mp
146-148°C; '"H NMR (DMSO-ds) 5 1.71 (br s, 4H), 2.49 (br s, 4H), 3.48 (br s, 2H),
3.64 (br s, 2H), 4.30-4.33 (m, 2H), 6.69 (s, 1H), 7.16 (t, 1H, J=9.0 Hz), 7.43 (d, 2H, J
=9.0 Hz), 7.55 (d, 2H, J = 9.0 Hz), 7.77 (d, 1H, J = 9.0 Hz), 7.80 (d, 1H, J = 9.0 Hz),
10 838 (t, 1H, J = 6.0 Hz). HRMS calcd. for 345.1841 (M™), found 345.1835. Anal.
(C22H23N30+0.25 H,0) C, H, N.

'

benzaldehyde

N
I, EtzNH, DMF, " PdCly, CHsCN, by
cat. (PhgP)ePd, Cut, 62% || 70-80 °C, 66%

y

|- g
. B cHo Q CHO

(a) Intermediate y - 3-(5-Ox0-2,3,4,5-tetrahydro-1H-
benzo[e][1,4]diazepin-9-ylethynyl)-benzaldehyde:
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10 178-180C, 'H NVR (DMSO-d6) 8 2.29 (s, 3H), 3.48 (br s, 2H), 3.70 (s,

2H), 4.30- 4.33 (m 2H), 6.68 (s, IH), 7.16 (t, 1H J = 9 0 Hz) 7 45 (d,

2H J = 7.55 (d, 2H, J =6.0 Hz), 7.77 (d, 1H = 9. 7.80
I H 6‘”8"9%%3 8.36 (t, IH, J = 6.0 Hz). HRMVB caF’EE’US?"&P“"élnggl\Bo

305 3828 (M), found 305.1536. Anal. (C19HI9N3O 0.1H20) C. H, N. 15 93 WO

01/ 16136 PCT/ US00/ 23882 Exanple 84: 6-(4-Pvrrolidin-1:3h

yl - phenyl ) -3, 4-di hydro-2H 11. 41di azepi nof6.7.1-hi'lindol-I-one O NH N O

Using the reduqmr%eteeﬂﬁafea&e BERABAN16r ARS ChrkiRsion " o iaiERhEiE ol NE titl e

5 conmpound was s hesi"zed from
4- (1- oxo- np@nae,ddat@ 8t B&ﬂywmq.a,ﬁm}tmha@phemﬂ[[ﬂ[lz4lﬂlazepm-5-one, and 3-iodo-

Lo 50 AR AR S Rkosll o BB S o Bk )7
3.48 (br smp 3'75-,178°3: 6l (DMSG-dg)288.304. 33%4 Ziﬁ 61503357 (m, REDY 648, (bl &) 1 5

(t, 1H, J= 9.0 Hz), 7.43 (d, 2H J =19.0 ),755(,2HJ—90Hz),
7.77 (b 1V, 96&091!@ & $.0 H2) 8649 i, 1/ =6.0-Hg), 3.6644 1H]1 §=.@Bz),7831H J = 6.0

Hz). HRVB r 4 & I 3N30. 0. 25
Bl S AR < karuiiaaiton ok, k98T, 23 R B8 ook 116
| . 41di azemmsagvaw*m I ndol - 6-vl)- benzal dehyde 0 o CHONHo NHJ i 1,
Et 2NH, DMF, H I?g&ClZ . CN, NH NJ Cat. (Ph3P)4Pd, CUt, 62% 70-80 C, 66% NJ
ii HY Title compoéund:
Using the procedure described for the preparation of 6-phenyl-3,4-dihydro-2H-
10 [1,4]diazepino[6,7,1-hi]lindol-1-one (Example 33), the title compound was synthesized
from intermediate y and obtain in 66% yield as a pale-yellow solid: mp 192-194°C;'H
NMR (DMSO-dg) 8 3.49-3.51 (m, 2H), 4.33-4.36 (m, 2H), 6.83 (s, 1H), 7.19 (t, 1H, J
= 6.0 Hz), 7.75 (t, 1H, J= 9.0 Hz), 7.80-7.86 (m, 2H), 7.96 (d, 2H, /= 6.0 Hz), 8.15 (s,
1H), 8.41 (1, 1H, J = 6.0 Hz), 10.11 (s, 1H). LRMS 290 (M").

i5

Example 86: 6-(3-Dimethylaminomethyl-phenyl)-3.4-dihvdro-2H-
1.41diazepino[6.7,1-ki]indol-1-one

Using the reductive amination procedure described in Example 82, the title
20 compound was synthesized from 3-(1-ox0-1,2,3,4»-tetrahjdro—[l,4]diazepino[6,7-l—
hilindol-6-yl)-benzaldehyde and dimethylamine in 87% yield as a white solid: mp 98-
100°C; '"H NMR (DMSO-ds) 8 2.18 (s, 6H), 3.47 (br s, 4H), 4.30-4.32 (m, 2H), 6.70
(s, 1H), 7.17 (t, 1H, J = 6.0 Hz), 7.35-7.37 (m, 1H), 7.43-7.50 (m, 3H), 7.78 (d, 1H, J =
6.0 Hz), 7.81 (d, 1H, J = 6.0 Hz), 8.38 (t, 1H, J = 6.0 Hz). HRMS calcd. for

25 Ca0H21N30 319.1685 (M"), found 319.1682. Anal. (CyoH2N30+0.25 H,0) C, H, N.
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Il ~HCHO CHO 15 (a) Internediate y - 3-(5-Oxo-2,3,4,5-tetrahydro-1H
benzo [e] [ 1,4]diazepin-9-ylethynyl)-benzal dehyde: 94 WD 01116136

PCT/ US00123882 Using the procedure described for the pre ' f

i nt er medi atC 81613 er nedi at e w, Weritsodiesk
9-ethynyl -1, 2, 3, 4-tetrahydr o- benzo[ e] [ 1, 4] di azepi n-5-one, and 3-i odo-
benzal dehyde were used to synthesize internediate y in 62%yvyield as a
yellow solid: np 176-178C, 'H (DMBO-d6) S 3.30-3.33 (m 2H), 3.54-3.57 (m
2H), 6.40 ( b7 O — , 491 (5h ] +1.6. 0 Hz),

7.66 (t, IH,x “F O+ ~0 o, 1, ==6.0 HZ), T7.90-7.9
8.15 (br s, pHifidol-8-03¢ (s, 1H), 10.03 (s, IH). LRV5 291 (M+ H).
conmpound: Usi ng the procedure descriged for the preparation of
6- phenyl - 3, 4-di hydro-2H 10 [ 1, 4] di axepi no[ 6, 7, 1-hi ] i ndol -| -one (Exanpl e
33), the title conmpound was syn [ ZEINH frominternediate y and obtain in
12?— 194C; 'H NWR (DVBO d6) 8
e/ 83 (s, 1H), 7.19 (t, 1H J =6.0
.86 (m 2H), 7.96 (d, 2H, J = 6.0 Hz),
3 10.NdeH S, 1H). LRMS 290 (M). 15
-3, 4-di hvdro-2H f
1. 41 di azepi nof 6. 7. 1-hi | i ndol - 1-one 0 J N NCFb)z Using the reductive
: . . : I 2 h 1
amnation pr Ocedl{}siengdggﬁgcllul%teige Lgﬁn%grg%roeceguré dtesc%bgci En %xample 82, the title
s compound was synthesized from 3-(1-ox0-1,2,34-tetrahydro-[1,4]diazepino[6,7-1-
' hilindol-6-yl)-benzaldehyde and methylamine in 94% yield as a pale-yellow solid: mp
128-130°C; 'H NMR (DMSO-d) §2.29 (s, 3H), 3.48 (br s, 2H), 3.71 (s, 2H), 4.30-
433 (m, 2H), 6.69 (s, 1H), 7.17 (t, 1H, J = 9.0 Hz), 7.38-7.39 (m, 1H), 7.44-7.46 (m,
2H), 7.54 (s, 1H), 7.80 (t, 2H, J = 9.0 Hz), 8.39 (t, 1H, J = 6.0 Hz). HRMS calcd. for

10 C19H19N30 305.3828 (M+), found 305.1520. Anal. (C19H19N30'0.6 HzO) CH, N.

m- 2H),
(b) Title

3.49-3.51 (m 2H), 4.33-4.36 (m
Hz), 7.75 (t, 1H J = 9.0 Hz), 7.8
8.15 (s, IH), 8.41 (t, 1H J = 6.0

Example 88: 6-(3-Pyrrolidin-1-yimethyl-phenyl)-3.4-dihydro-2H-

1.4]diazepino{6.7,1-kilindol-1-one

-

15 Using the reductive amination procedure described in Example 82, the title
compound was synthesized from 3-(1-oxo-1,2,3,4-tetrahydro-{1,4]diazepino[6,7-1-
| hilindol-6-yl)-benzaldehyde and pyrrolidine in 92% yield as a pale-yellow solid: mp

158-160°C; '"H NMR (DMSO-dg) 8 1.71 (br s, 4H), 2.49 (br s, 4H), 3.49 (br s, 2H),
3.68 (br s, 2H), 4.30-4.33 (m, 2H), 6.70 (s, 1H), 7.17 (t, 1H, J=9.0 Hz), 7.38-7.52 (m,
20 4H), 7.79 d, 1H, J = 9.0 Hz), 7.82 (d, 1H, J = 9.0 Hz), 8.38 (t, 1H, J = 6.0 Hz).
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20 conpound was synt hesi zed from

3-(l-o0x0-1,2,3,4-tetrahydro-[1I, 4] di azepi no[ 6, 7-1

h: 11 ndol - nzal dehyde and di met hyl am ne in 87%yvyi ite
solid: ni °é@“%§ "H NVR (DVBO-d6) 8 2.18 (s, 6H), 3.4 b’r’ﬁ’swh
4.30-4.32 (m 2H), 6.70 (s, 1H), 7.17 (t, 1H, J = 6.0 Hz), 7.35-7. 37 (m
IH)y, 7.43-7.50 (m 311), 7.78 (d, 1H, J= 6.0 Hz), 7.81 (d, 1H, J = 6.0
Hz), 8.38 (t, 11-L J = 6.0 Hz). HRMS calcd. for 25 C20H21N30 319.1685 (M,
found 319. 5 06436
found 3 2%@21% a@afor dzﬁ%%élé\%f)wﬁi L} 1280nd G4 igag. Andl QMR

6- ( 3- Met hyHARIG) bhdt th phenyl) - 3, 4-di hydr o- 2H Fl , 41di azepi nof 6, 7, 1-
hilindol-1-one O NH NJ NHCFb Using the reducti ve anination procedure
described in Exanple 82, the title s conpound was synt hesi zed from

3-(1-ox0-1,2 31 g
hi]i ndol - Mﬁ%@d’ pal e-yel | ow

sol i d: 4 pifindbld BOsbalddtivi®/R (DVSO-d6) 8 2.29 (s, 3H), 3.48 (br s, 2H), 3.71
(s, 2H), 4.30- 4.33 (m 2H), 6.69 (s, 1H), 7.17 (t, IH J = 9.0 Hz),
7.38-7.39 (m IH), 7.44-7.46 (m 2H), 754(s 1H, 7.80 (t, 2H, J =9.0
Hz), 8.39 (t, 1H J = 6.0 Hz). HRM for 10 CL9H1I9N30 305. 3828 (Mt),
found 305.1520. Anal. (C19H, 9N30. HZO) C, H N  Exanple 88:

6- (3- Pyrrolidin-1-yl nethvl-phenyl hydro- 2H 11, 41di azepi nof
6.7,1-hilindol-1-one O NH. NJ is lstng the reductive am nation procedure
described in Exanple 82, the titbgd cond was synt hesized from
3-(1l-oxo0-1,2,3,4-tetrahydro-[1, 4] di az

hi ] i ndol - 6-yl ) -benzal dehyde and pyrrol Ng&=fle in 92%vyield as a pal e-yel | ow
solid: np _ F

Following the procedure described in Example 38, the title compound was
synthesized form 6-(4-fluorophenyl)-3,4-dihydro-2H-[1,4}diazepino{6,7,1-ki]indol-1-
one as .a white solid in 94% yield: mp 268-270 °C; 'H NMR (DMSO-dg) & 3.52-3.54

10 (m, 2H), 4.19-4.22 (m, 2H), 7.40-7.50 (m, 3H), 7.75 (d, 1H, J= 6.0 Hz), 7.78 (4, 1H, J
= 6.0 Hz), 8.46 (d, 1H, J = 6.0 Hz), 8.52 (t, 1H, J = 6.0 Hz), 9.64 (s, 1H). LRMS 309

M" + H).

15 hilindole-7-carbaldeh de oxime

Hydroxylamine hydrochloride (0.10 g, 0.325 mmol) was added to a solution of
6-(4-fluoro-phenyl)-1-oxo-1,2,3,4-tetrahydro-{1,4]diazepino[6,7,1-hilindole-7-
carbaldehyde (56.0 mg, 0.813 mmol) in pyridine (10 mL) and stirred at 1t for 20 h.

20  Upon consumption of the aldehyde as indicated by TLC, the solvent was removed in
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158-160C, 'H NNR(DIVBOd6) 61.71 (br s, 4H), 2.49 (br s, 4H), 3.49 (br s,
2H), 3.68 (br s, 2H), 4.30-4.33 (m 2H), 6.70 (s, 1H, 7.17 (t, 1H J =
9.0 Hz), 7. (m 204H) 7.79 (d, 1H, J = 9.0 Hz),

9.0 Hz) 8.3 °?¥§%’f 6.0 Hz). 96 WD 01/16136 PCT/ Usotaustionsitd, 2
cal cd. for C22H23N30 345 1841 (M), found 345.1848. Anal. (C22H23N30.0.4
H20O C, H N Examplc 89: 6-(4-Fluoro-phenyl)-1-o0xo0-1.2.3.4-tetrahvdro-f
1. 41 di azevinof6.7.1- s hilindol e-7-carbal dehyde O-NH NJ OHC F Foll ow ng

‘the procedur eygg5CThdrdidul waX 8ikeh Gp 3P2NHE &H%k@a&&f@fﬁg Eev gsi zed
form 6-(4-fluorophenyl)-3, 4-di hydro 2H-[ 1, 4] di azepi no ]el ndol’-1- one

as a white solThejcombigborganit extranty wessdriedover a!!ll&d_rontﬁuh/Bﬁlld@ceﬁra'ﬁacBﬁ 3.54

7078 " iy 58P ot of bhaye i o st forc f AvioiSo g 833016
Hz), 9.64 (s, (leiH) h'ibﬂﬁﬁ@n 28, 7300, 1ﬁXﬁ%|o9H9)074§-(szfJ -9.0 Hz), 7.57-

uuor o- phenyl ) - 1- oxo- 3.4-tetrahydro-f 1.41di azeyinofb6. 7

hil i ndol e-¥- céﬁ%&ﬂc@@yaé%%llﬁﬁ @%(d NEE, i 9-RuBEz0n$-3300d, IHIJJH)ﬁrO HZDZ%II‘CL\ J
OHC HO( F F  tidrony @4 16s6 (i A MRMSIGn&L kT G, K35 8MRYe (Ui sGdded to

a sol ution of
323.1066.

Example 91: 6-(4-Fluoro-phenyl)-1-0x0-1.2.3 4-tetrahvdro-[1.4]1diazepino[6.7.1-
hilindole-7-carbonitrile

NH
thio-CDJ
THF, 94%

10 F
Thiocarbonyldiimidazole (0.415 g, 2.33 mmol) was added to a solution 6-(4-

fluoro-phenyl)-1-0x0-1,2,3,4-tetrahydro-[1,4}diazepino[6,7,1-Ai]indole-7-carbaldehyde
oxime (0.301 g, 0.932 mmol) in THF (70 mL) at rt and stirred for 4 h. Upon
consumption of the oxime as indicated by TLC, the solvent was removed in vacuo.

1s  The residue was dissolved in EtOAc, washed with 10% HCI and then with saturated
NaHCO;. The organic layer was dried over anhydrous MgSO; and concentrated to
give a yellow oil, which was purified by column chromatography eluting with a
gradient of 0-3% MeOH in CHCl; to give 0.268 g (94%) of a pale-yellow solid: mp
248-250°C; 'H NMR (DMSO-dg) & 3.52 (br s, 2H), 4.29-4.31 (m, 2H), 7.41-7.53 (m,

20 3H),7.77 (4, 1H, J = 6.0 Hz), 7.80 (d, 1H, J = 6.0 Hz), 7.90 (d, 1H, J = 6.0 Hz), 8.01
(d, 1H, J = 6.0 Hz), 8.55 (t, 1H, J = 6.0 Hz). HRMS calcd. for C;3H;2N;OF 305.0964
(M), found 305.0951. Anal. (C;sH;2N3OF-0.1 H,0) C, H, N.

Example 92: 6-(4-Fluoro-phenyl)-1-oxo-1.2,3 4-tetrahydro-[1.4 ldiazepino[6.7.1-
25  hilindole-7-carboxylic acid amide
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6- (4-fl uoro-phenyl)-1-o0oxo0-1, 2, 3, 4-tetrahydro-|

1, 4] di azepi no[ 6, 7, 1-hi]i ndol e-7- carbal dehyde (56.0 ng, 0.813 mmol) in
pyridine (10 nmL) and stirred at rt for 20 h. 20 Upon co i of the
al dehyde W WM at ed by TLC, the sol vent was renoved iﬁéﬂggﬁbﬁa61/16136
PCT/USOO/23882 vacuo. The residue was taken up in 2N HCl and extracted
with Et OAc several tines. The conbined organic extracts were dried over
anhydrous MgSO4 and concentrated to give 97 ng (92% of a pal e-yell ow
solid: np 277-279C,'H NWVR (PVBO-d6) 8 3.50 (br gs, ZFD 4.12-4.14 (m 2H)

7.30 (t, | H J =6.0Hz), %43 (t, 2H J = 9.0 757 7.62 (m 2H),
X J =6.0 Hz), 8.41 (t,
01 H14NB02F 323. 1070 (MO,

7.89 (s, 1H), 7.94 (d,
1H, J = 6.0 Hz), 10.80
HNO-:/N§N . 94% HO N 10 F F
Thi ocarbonyl diim'dazolq;, (0. y, 2.33 Mol ) '@ Yed to a sol ution 6-(4-
3{ no

[6,7,1- h]|ndole 7 carbal dehyde foxi me (0. 301 g, mol) in THE (70 ni)
at rt and stirred for 4 h. Upon consunption of the oxi me as indicated by
TLC, the sol verd wassuspassiond i refvacub-(-lyorprhenyd)si-gter1\3edd-trmabydrered i n

F;)?gf was @ %‘8”% E@/‘i ?@ggglg-g]—%g%@iﬁﬂan@ﬁaﬁcen?r at e?mgﬁnyggaﬁ;gﬁrg\?v
oi |, whi chgssa#;P0s (7 mb)iwayheard and0-400 Mrcﬂ?,rlapﬂpo@msumg}lom of istagtingg r adl ent
828%2&%3%*@@%W£%268%9 1§ %as RPUG S;)}é&' a!.18‘é(§t?_§iéd7 41-7. 53
(m 20 3H) witd E€FA¢E skverhHtimes. -THe. dan'.blit\pd o?gaﬂia ekthactd Whmﬁned Ovér anbiydrous. 90 (d,
g ; cj :f o'r&GSL@HlaZ'ﬂBB‘FﬂCS'%kéQEM give a pmk 011 WEJCESWgSt pungéd be cgluo Hz). HRVB

chromatography eluting with a gradient of 0-5% MeOH in CHC]; to give 0.042 g

(79%) of a pale-yellow solid: mp 287-289°C; 'H NMR (DMSO-ds) 3 3.47 (br s, 2H),

10 3.98-4.06 (m, 2H), 6.46 (br s, 1H), 7.09 (br s, 1H), 7.28 (t, 1H, J = 6.0 Hz), 7.38 (t, 2H,

J=9.0Hz), 7.56 (d, 1H, J = 6.0 Hz), 7.60 (d, 1H, J=6.0 Hz), 7.90 (d, 1H, J = 6.0 Hz),

8.15 (d, 1H, J = 6.0 Hz), 8.40 (t, 1H, J = 6.0 Hz). HRMS calcd. for CisH14sN3OoF

323.1070 (M™), found 323.1063. Anal. (C;sH)4N30,F*0.5 H,0) C, H, N.

15

indol-1-one

NH HoC=C(OEt)SnBus NH
|2. DMF KOH (PhgP)4Pd -
1,4-dioxane, DMF O N—j
2,6-6i'Bu~4-Me-phenol _
64% (crude) '
HaC
> O

(@) 6-(4-Fluoro-phenyl)-7-iodo-1-o0x0-3,4-dihydro-2H-{1,4]diazepino[6,7,1-

20  hijindol-1-one:
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(Mt), found 305.0951. Anal. (C18H12N30F.0.1 H2O C, H, N. Exanple 92:
6- (4- Fl uor o- phenyl )-1-oxo0-1.2 3 4-tetrahvdro-1141di azepinof6 7 1- 25

hi |l i ndol e- 7 lic acid am de 98 WD 01/16136 PCT/ USOO/;@‘% 'zQsP / 85%
H3IPO4, NH ~\),(v§ﬂ\5}f@§{u 90-100 C 79% H2N N O F F A suspension o? :

6- (4-fl uoro-phenyl)-1-o0xo0-1, 2, 3, 4-tetrahydro-

[1, 4] di azepi no[ 6, 7, 1-hi]indol e-7-carbonitrile (Exanple 91) (0.05 g, 0.164
mmol) in 85%H3P04 (7 nL) was heated at 90-100 C for 22 h. Upon
consunption of St@gyibivig the PREGIkAHested! iR ExaabR U308 (L Hkdrol fienyIRAGdoON

m xture was poured in?% H°2 ané] exf’fsr acted _wi%h Et O&c se?eé}g?}rf?’rres. The
conmbi ned or ghoke-3dxdibyice-2H b Adiapepindl6 bhiliadtlyonr iwas sypdesizedhfdrmd@ent r at ed

e or i DS Bl AL S O RSN LAY SHLT "0
yel | ow sol i dyielding28 paldFHew 'sdslid\lmﬂ@l\ﬁ%c}g%g&@-zﬂ °@;JY'HSNM%% MSO-4) 98- 4. 06

(m 2H), 6.46 (br s, 1H), 7.09 (br s, .28 (t, 1H, J = 6.0 Hz), 7.38
(t, 2H, 9 =0848 (tis) 2H) 496-4 1B (m,13H),J7.29 @, DKL 6.0HH07.48 (1, 2H, J 3 90 Hz)) Hz),

oy e e s S zadaaty o sdTmia g b s oindl s 4l o -, & ©

(C1lsH14N302FR+0D)5 H2O) C, H, N. is Exanple 93. 7-Ace tyl-

6- (4-f 1 uoro- pheny ;SS 4- di hvg_r 0- 2H- 11, 41di azepi nof 6.7, 1-hil indol-1l-one O
0 0 NH H2Cc=C( OetPERiBgsompoundy; DVE |/ NY NNNN 2,°6- di 8u- 4- Me- phenol  64%
(crude) H3C A solution of 6-(4-fluoro-phenyl)-7-iodo-1-0x0-3,4-dihydro-2H-

10  [1,4]diazepino[6,7,1-hilindol-1-one (0.10 g, 0.246 mmol), ethoxyvinyl tributyltin (0.11

mL, 0.320 mmol), tetrakistriphenyl phosphine palladium (14.0 mg, 0.0123 mmol) and

a trace of 2,6-di-t-butyl-4-methyl phenol in 1;4—dioxane (20 mL) and DMF (1 mL) was

heated at 90-95 °C for 20 h. Upon consumption of starting material (as indicated by,

TLC), the solvent was evaporated to dryness. The residue was taken up in 1IN HCl and

15 extracted with EtOAc several times. The combined organic layers were dried over

anhydrous MgSO, and concentrated to give a yellow oil, which was purified by

~ column chromatoéraphy eluting with a gradient of 0-3% MeOH in CHCI; to yield 49.0

mg (64% crude) of a yellow solid. Of this solid, 36.0 mg was further purified by

preparative HPLC. A gradient mobile phase, starting with 90% H,O with 0.1% TFA,

20 10% CHsCN with 0.1% TFA up to 2 min, then reaching 35% H,O with 0.1% TFA,

65% CH3;CN with 0.1% TFA after 22 min, was used. Rt = 10.61 min. The pure

fractions were collected and concentrated under vacuum to give 15 mg (26%) of the

_pure product: mp 275-276 °C; '"H NMR (DMSO-d¢) 5 1.86 (s, 3H), 3.45-3.52 (m, 2H),

3.96-3.98 (m, 2H), 7.37 (1, 1H, J = 6.0 Hz), 745 (t,2H,J=9.0Hz), 7.64 (d, IH, J =

25 6.0Hz),7.67 (d, 1H, J = 6.0 Hz), 7.96 (d, 1H, J = 6.0 Hz), 8.42 (, 1H, J = 6.0 Hz),

855 (d, 1H, J = 60 Hz). HRMS calcd. for CisHysN,O5F 322.1117 (M), found
322.1131. Anal HPLC R, =8.61 min. | |
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F93a F F (a)

6- (4-Fl uoro phenyl ) -7-i odo-1| - oxo- 3, 4- di hydr o- 2H-[ 1, 4] di azepi no[ 6, 7, 1- 20

hi ] i ndol - 9 WD 01/ 16136 PCTNS00/ 23882 Fol | owi ng dure
descri bed |n @369 | e 43, 6-(4-fluoro-phenyl)-7-iodo pEifbshifd

1- oxo- 3, 4-di hydro 2H-[ 1, 4] di azepi no[ 6, 7, 1-hi]indol -1 -one was synt hesi zed
form 6-(4- fluorophenyl)-3, 4-di hydro- 2H-[ 1,4] diazepino [6,7, | -ha]indol -
-one (Example 37), yielding a pale- yeIIow solid in 78%yi el d: np 283-285
1 ( .

I

C "HNWR g dmm.szm@ (t, 1H J
= 6.0 Hz), 7. , : d, IH J =
6.0 Hz), 8.41 (t , 1H, J :6:0 Hz) . ;. 407(|\/F + H). (b) Titl e conpound:
A sol ution of 6-(4-fluoro-phenyl)- oNH- 0X0- 3, 4- di hydro-2H 10

[ 1, 4] di azepi no[ 6, 7, 1- hi ] i ndol - 0.246 mmol ), ethoxyvinyl
tributyltin (0.11 ni, 0.320 nmol aki stri phenyl phosphine pal | adi um
(14.0 ng, 0.0123. mml) and a trace 2,6-di-t-butyl -4-nmethyl phenol in

1, 4-di oxane (20 nmL.) and DVMF (I nl) was
consunption of starting material (as i |%at ed by. TLC), the solvent was
evaporated to dr’yness The resi due was en up in IN HC and is extracted

with Et OAc seve t| mes. conbi ned ani ¢ yers vver d. over
anhydr ous l\/gSO4{1<‘:Fn&' Eo‘f’?(‘,@‘ﬂ"? il P’Spad% °‘¥/‘E$Ith Qf?‘fedu% s™urified

by col UMEHhMEBS gwhPiymediste iga@d W-thlhzcﬂediﬂ@ﬁhl&ﬂiyd@fo SvadodePiBigm CHC13 to
yield 49.0 ng (64% crude)_ of this i ng was

| lid |
furtherspuefs “@é}‘c I5glid: pF’@pa?Ht‘ﬂﬁe%lilﬂL%WO ;\?é%&{m‘ﬁﬂsgkkﬁggelﬁg{ arting

A0 S, S O AL ST 1 1

used. Rt =7kQRlim), 09415*197(@141251),s‘masbmnmmﬁsmrsoisl(aﬁuﬁql,mmsnwoﬁ,entrated
under vacuumto give 15 ng (26% of the pure product: np 275-276 C, 'H NWR
(DI\/ISO d6) 8H).86HRMS hlcd fOr 4xsH;BROSNR7TROH75 (MR 6o8ad 270.0p662H) Anal. 37 (t, 1
H J 6.0 Hz 7.45 (t, . 2H J = 9.0 Hz), 7.64(d,1H,J:256.0Hz),
7.67 (d, 16diN@ShCEIN. 7 96 (d, 1H, J = 6.0 Hz), 8.42 (t, 1H, J = 6.0

10

h ated at 90-95 C for 20 h.. Upon

The title compound was prepared following the procedure described in

Example 55 from intermediate g and pyrrole-2-carboxaldehyde to give 0.061 g (40%)

15 of an amber solid: mp = 327-332°C (dec); Rf = 0.25 (5% MeOH/EtOAc); IR (KBr)

1651, 1586, 1497, 1470 cm-!; TH NMR (DMSO-dg) & 3.35-3.36 (m, 2H), 4.29-4.30

(m, 2H), 6.04-6.06 (m, 1H), 6.52-6.54 (m, 1H), 6.79-6.81 (m, 1H), 7.07 (t, IH, J=7.8

Hz), 7.53-7.57 (m, 2H), 8.20 (t, 1H, J = 5.6 Hz). HRMS caled for C;4H;2N4O
252.1011 (M1), found 252.1008. Anal. (C;4H;2N400.25 H20) C, H, N

20
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8.55 (d, 1H,

J =6.0 Hz). HRVS cal cd. for C19H15N202F 322. 1117 (M+), found

322.1131. Anal HPLC Rt = 8.61 mn. 100 WO 01/16136 PCT/ U800/ 23882 Exanpl e

94: 1-(Thi
NH \ J NS

'4?%}) 8. 9-di hydro-7H2..7,9a-tri aza- benzofc @ﬁ%’@@éﬁ one 0O

title conpound was prepared follow ng t ure

described in Exanple 55 frominternediate g and 2-thi azol ecar boxal dehyde
to give 0.057 g (37% s of a white solid: nmp = 271-276 C, Kf 0.31 (5%

McOH Et OAC) ; IR (KBr) 1655, 1466 1379 cml; 1H NVR (DI\/ISOdG) S 3.29-3.30
(m 20 o3 gl ) - -

8.02-8.03 ), - s : . ' &% cal cd for
C13H10N408 Zbenmgwhﬁ-oﬂeound 270. 0566 Anal (C13H10N408) C. H N 10
Exanpl e 95:

1- (1H-Pyrrol -2-yl)-8.9-di hydro- 7H 2.\{. 9a-tri aza- benzof cdl azul en-6-one O.

NH NJ NH The title conpound
described in Exanple 55 fromin
give 0.061 g (409 1s of an anDw¥y
(5% McOH Et OAc); IR (KBr) 1651, }&=
3.35-3.36 (m 2H), 4.29-4.30 (m 2H)
1H), 6.79-6.
= 5.6 Hz). HRMS cal cd for

(t, 1H, J

)

10

15

20

edi ape g and pyrrol e-2-carboxal dehyde to
y—+d: nmp = 327-332C (dec); Rf = 0.25
1470 cm 1; 1H NWR (DVSO- d6) 8
.06 (m 1H), 6.52-6.54 (m
7.53-7.57 (m 2H), 8.20

@ epdfed followi ng the procedure

1497,

81 (m 1H), 7.07 (t, 1H /0

The title compound was prepared following the procedure described in
Example 55 from intermediate g and 5-(4-chlorophenyl)-2-furaldehyde to give 0.038 g
(22%) of a light-yellow solid: - mp = 341-344 °C; Rf = 0.31 (5% MeOH/EtOAc); IR
(KBr) 1651, 1487, 1381, 1090 cm-1; 1H NMR (DMSO-dg) & 3.64-3.66 (m, 2H), 4.70-
4.71 (m, 2H), 7.33-7.40 (m, 3H), 7.54-7.58 (m, 2H), 7.86-7.93 (m, 4H), 8.47-8.51 (m,
1H). HRMS calcd for C20H14N302Cl 363.0775 (M), found 363.0789. Anal.

(CaoH14N305C1+0.25 H,0) C, H, N.

o} 0 0
F. NH NH NH
0. NaBH,
S0, THF, MeOH
EtOH, H,0 N 0% N
reflux, B8% N= =
OEt - cHO OH
EtO

(a) 4-(4-Fluoro-6-0x0-6,7,8,9-tetrahydro-2,7,9a-triaza-benzo[ cd]azulen-1-yl)-
benzaldehyde (97a) was prepared following the procedure described in Example 57
from 1-(4-diethoxymethyl-phenyl)-4-fluoro-8,9-dihydro-7H-2,7,9a-triaza-
benzo[cd]azulen-6-one (Example 79) to give 1.11 g (88%) of a white solid, which was
used in the next step without further purification: 'H NMR (DMSO-dg) & 3.55-3.56
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252.1011 (M+), found 252.1008. Anal. (Cl4H12N40.0.25 H20) C, H N 20 101 WO
01/ 16136 PCT/ US0O0/ 23882 Example 96: 1-f

5- (4- Chl o, )-furan-2-vll-8,9-di hydro-7H 2, 7, 9a- t r i g&dys

benzof cdl A@ﬁ@ﬁ -one 0 LONH N The title conmpound was pr epg(ruzesgszf ol | owi ng
the procedure described in 5 Exanple 55 frominternediate g and

5-(4-chl orophenyl ) -2-fural dehyde to give 0.038 g (22% of a |ight-yell ow
solid: mp = 341-344 C, Rf = 0.31 (5% MOH/ EtOAc); IR (KBr) 1651, 1487,

1381, 1090 gizly), 4L50-NYRa VD07 €6 )1dd018, £:423, f6 HR), 781)(dd,4H!P=2%,85 (in, 2H),
7.86-7.93 (m 4H), 8.47-8.51 (m

7.33-7.40 (m 3H), 7.54-7,58 2
1H). HRVS S:Hz)@&l &4&2@%&%6&&*)3@7)31%#1)(%), found 363.0789. Anal. 10

( C20H14N302CL. 0. N. Exanple 97:
4-Fl uoro-1 - ( hydr(ém?ﬁ?&uﬁenyl )-8 9-di hydro-7H2 7 9a-tri aza-
benzof cdi azul en-4eiiaor0-6ox0-6,7.8Hetilydier 2, NerBtdhzNDerBofod]akhlgdi-y)MEO NJ 1 72%
ref Ww. 88%N F.MOR - . 15 (a P
0 a1 o bsamaidee (97 0.g 0% PP epended o, 14 THEMEOB A 1. 41 ) -
lé)e(nza: de??/dsof(ﬁlﬂi@brm'@r(epnngd 036! thmol) vehstdddedd pertiosiise; a6 tdagiibni N
anpl e from . . .
1- ( 4- di et hoStymeg @htiforh Bn i salvents, §ers rameved; invdcug.- and the resigue pyrified by

column chromatography (0-2% MeOH/EtOAc) to give 0.073 g (72%) of a white solid:
mp = 273-275°C; Rf = 0.18 (5% MeOH/EtOAc); IR (KBr) 1655, 1609, 1470, 1319
10 cm'l; 1H NMR (DMSO-dg) 8 3.54-3.55 (m, 2H), 4.44-4.46 (m, 2H), 4.60 (d, 2H, J =
5.7 Hz), 5.36 (1, 1H, J = 5.7 Hz), 7.52 (d, 2H, J = 8.2 Hz), 7.59 (dd, 1H, J = 2.6, 10.6
Hz), 7.75 (dd, 1H, J = 9.0 Hz), 7.81 (d, 2H, J = 8.2 Hz), 8.59-8.63 (m, 1H). HRMS

caled for C;7H; 4N305F 311.1070 (M+), found 311.1058. Anal. (C;7H;4N;0,F) C, H,

s

NHCH;

The title compound was prepared following the procedure described in
20 Example 32 from aldehyde 97a and methylamine (2M/MeOH) to give 0.069 g (42%)
of a white solid: mp = 204-208°C (dec); Rf = 0.03 (7% methanolic ammonia/ CHCl3);

IR (KBr) 1655, 1609, 1470, 1437
cm-1; TH NMR (DMSO-dg) 8 2.30 (s, 3H), 3.54-3.55 (m, 2H), 3.75 (s, 2H), 4.45-4.46
(m, 2H), 7.52 (d, 2H, J = 8.2 Hz), 7.57-7.61 (m, 1H), 7.73-7.76 (m, 1H), 7.80 (d, 2H, J
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benzo[ cd] azul en- 6-one (Exanple 79) to give 1.11 g (88% of a white solid,
whi ch was 20 used in the next step without further purification: 1H NWR
(DI\/ISO de) 56 102 .WD 01/16136 PCT/ US00123882 ( 0- 4 51
(m 2H), 7S}§’§’ ?’ZﬂgslH, J =26 10.6 Hz), 7.81 (dd, LH, %ﬁ%"

8.10 (s, 4H), 8.2-8.66 (m 1H), 10.13 (s, 1H). (b) Title conpound:

4- (4- Fl uoro-6-0x0-6,7,8,9-tetrahydro-2,7,9a-tri aza-benzo[ cdj azulen-1-yi)- s
benzal dehyde (97a) (0.10 g, 0.33 mmmol) was suspended in 1:1 THF/ MeOH (2

m.) . Sodi um b rd 01 , d j i se, .and the
reaction strggﬁgtd ébe-s{s%(m ﬁﬁ? Wﬁé@gﬁgﬁ‘ﬁg gggﬁggééﬁ &q)‘%ai?ﬂ?dand t he
resi due puri Bp£BRY Adap! ggﬁlmlmgp%p_/ﬁp NO 2% MeOH Et QAc) to give 0.073
g (72% of a white SO|I(§ = 273 ¢ 0.18 (5% MeOH EtOAc); IR
(KBr) 1655, 1609, 1470, 1319 10 cm 1; 1H NI\/R (DI\/SO d6) 8 3.54-3.55 (m 2H),
444446(m2H) 460(d 2H, J:57Hz)536(t 1H, J = 5.7 Hz),
7.52 (d, 2H, Eiampig99: #H $-dirmethyldrin thyRplenyl)-8.96dihydrd-7H72.7.5, : )
= 9.0 Hz), 7,81 (d Jl 2Hz) 859863(mIH) HRIVIS cal cd for
CL7H14N302F 8’%—&%@?8@?&@&‘%&% 311.1058. Anal. (CL7HI4NB02F) C, H N 15
Exanmpl e 98: 4-Fluoro- |-(4-nmethylamn t hyl - phenyl ) - 8. 9-di hydro- 7H 2. 7. 9a-
triaza benzofcdl azul en-6-one 0 ¢ wyJ NHCF}3 The title conpound was

97a and net hyl am ne (2M MeCH) to giy
204-208C (dec); Rf =0.03 (7% nneth
1609, 1470, 1437 cnl; 1H NMR ( DMSO- db)
3.75 (s, 2H), 4.45-4.46

w1 ¢ anmoni a/ CHCL13); IR (KBr) 1655,
.30 (s, 3H), 3.54-3.55 (m 2H),

N(CHz)2
The title compound was prepared following the procedure described in

Example 32 from aldehyde 97a and dimethylaminé (2M/MeOH) té give 0.10 g (60%)
of a white solid: mp =.240°C (dec); .Rf= 0.08 (7% methanolic ammonia/ CHCL); IR

10 (KBr) 1669, 1607, 1487, 1458 |
em-l; TH NMR (DMSO-dg) 8 2.20 (s, 6H), 3.51 (s, 2H), 3.54-3.55 (m, 2H), 4.45-4.47
(m, 2H), 7.50 (d, 2H, J = 8.2 Hz), 7.57-7.61 (m, 1H), 7.73-7.76 (m, 1H), 7.82 (d, 2H, J.
= 8.2 Hz), 8.59-8.63 (m, 1H). HRMS calcd for C|gH;9N4OF 338.1543 (M+), found
338.1558. Anal. (C19H;9N4OF+0.2H,0) C, H, N.

15 found 412.2124. Anal. (C35H25Ns0-0.5 H>0, 3.5 TFA) C, H, N.

triaza-benzo[cdlazulen-6-one
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(m 2H), 7.52 (d, 2H, J =8.2 Hz), 7.57-7.61 (m IH), 7.73-7.76 (m 1H),
7.80 (d, 2H, J 103 WO 01/16136 PCT/US00/23882 = 8.2 Hz), 8.59-8.63 (m
1H) . HRVB for CL8HL7NAOF 324.1386 (M+), found 32 al .

( CL8HL7N4 .‘%S«‘ZB) C, H N Exanple 99: ridstondsls

4- Fl uor o- 1- (4-di et hvl am nonet hyl - phenyl )-8. 9-di hydro-7H2 7 9a- s
triaza-benzofcdl azul en-6-one 0 NH N-) N(CH) 2 The title conpound was
prepared followi ng the procedure described in Exanple 32 from al dehyde 97a
and di net hyl am ne (2M Me@d) to give 0.10 g (60% of a white solid: np =
240C (dec); Rf= 0.08 7%ano| ic ammonia/ CHC13); IR 10 (KBr)

1669, 1607, 1487, 1458 ; 1d NVR (DVSO-d6) 8 2.20 (s, 6H), 3.51 (s, 2H),
3.54-3.55 (m 2H), 4 .47/ (m 2H), 7.50 (d, 2H, J = 8.2 Hz), 7.57-7.61
(m 1H), 7.73-7.76 (m — 7.82 (d, 2H, J = 8.2 Hz), 8.59-8.63 (m 1H).
HRVS cal cd for C19H19 A\ 338. 1543 (M+), found 338.1558. Anal.
(C19H19MN4OFO0. 2H20) C, H, As found 412.2124. Anal. (C25H25N50.0.5 H20O
3.5 TFA) C, H, N Exanple } 1- 140K 2- Et hox3et hvl am no) - met hyl / - phenyl 1- 8
9-di hydro-7H 2 7 9a- triaz&Renz dl azul en- 6-one 104 WD 01/ 16136
PCT/ US00/ 23882 pOy NJ N OB “NNHThis conpound was prepared fromthe
al dehyde in Exanple 57 and 2-

This compound was prepared from the aldehyde in Example 57 and 2-

ethoxyethylamine using the procedure described in Example 32; white amorphous
solid (77 %): mp = 138-140 °C; R¢=0.18 (10% MeOH/CHCL); IR (KBr) 1663, 1483,

5 1381, 1086 cm’; '"H NMR (DMSO-ds) 8 1.10 (t, 3H, J = 7.0 Hz), 2.65-2.69 (m, 2H),
3.38-3.47 (m, 4H), 3.52-3.53 (m, 2H), 3.81 (s, 2H), 4.45-4.46 (m, 2H), 7.35 (t, IH, J =
7.8 Hz), 7.52 (d, 2H, J = 8.2 Hz), 7.80 (d, 2H, J = 8.2 Hz), 7.84-7.90 (m, 2H), 8.43-
8.47 (m, 1H). HRMS calcd for Cy H24N4O2 364.1899 (M+), found 364.1906. Anal.
(C2iH24N402+0.2H;0) C, H, N.

10

This compound was prepared from the aldehyde in Example 57 and cyclopropylamine
15 using the procedure described in Example 32; white amorphous solid (71 %): mp = 84
°C (dec); Re = 0.18 (10% MeOH/CHCl3); IR (KBr) 1655, 1481, 1381, 1308 cm™; 'H
NMR (DMSO-ds) 6 0.25-0.30 (m, 2H), 0.33-0.40 (m, 2H), 2.06-2.10 (m, 1H), 3.52-

105



et hoxyet hyl am ne using the procedure described in Exanple 32; white
anorphous solid (77 %9: np =138-140 C; Rf = 0.18 (10% MOH CHCI 3) ; IR
(KBr) 1663, 1381, 1086 cm''; '"H NWVR (DVsO-4) 6 1.

Hz) | 2652@39?%?65 3.38-3.47 (m 4H), 3.52-3.53 (m °‘$‘%§§’

2H), 4.45-4.46 (m 2H) 7.35 (t, 1H, J = 7.8 Hz), 752(d 2H, J = 8.
Hz), 7.80 (d, 2H, J = 8.2 Hz), 7.84-7.90 (m 2H), 8.43- 8.47 (m 1H). HRI\/IS
cal cd for C21H24N402 364. 1899 (M), found 364.1906. Anal .

C2, H24N402
(1 (4 Cycl opr%p%ﬁg?nﬁﬁb ﬁs’pﬂ%hen Il % ]733r(81];|-|’-’ 7785[az)’t7r?2ad 2H, J

benzof cdl azu:8R2 Hz)JrVeSG)(d\IlﬂH J =8 HzNH 841719& (moﬁﬁblmftﬁ WwadHpJeparteHzX rom t he

al dehyde in le.5 o] oced
descri bed m‘E%pF"éc‘gz °fm‘?¥é1°§p %35520%?(7 /5 tjrb'r% Cx(’glec) Rf
0. 18 (10% (@Gided,0) ® Hi®r) 1655, 1481, 1381, 1308 cni; 'H NVR
(DIVISO46) 8 0.25-0.30 (m 2H), 0.33-0.40 (m 2H), 206210(m 1H) 3. 52-
105 WD 015 16136 PCT/ US00/ 23882 3.52 (m 2H), 3. 82 (s, 2H), 4.44-4.46 (m
2H), 7.35 (t, 1H J =7.8 Hz), 7.52 (d, 2H J =8.2 Hz), 7.80 (d, 2H J =
8.2 Hz), 7.84-7.90 (m 2H), 8.45 (t, 1H, J 56Hz) HRVS cal cd for
C20H20N40 332. 1637 (M+), found 332.1644. Anal ( C2DH20N40. 0. 4H20) C, H, N.
5 Exanpl e 102: F4-(6-0xo0-6,7.8,9-tetrahydro-2.7.9a-tri aza-benzof cdl azul en-1

yl)- benzvl agifgie fRetNE-O%d-69.8tetrbblydro-2.7 9a-triaza-benzo[ cdlazulen-1-y1)-

benzylamino]-acetonitrile

NH

/——CN

10 NH
This compound was prepared from the aldehyde in Example 57 and aminoacetonitrile
using the procedure described in Example 32; white solid (25 %): mp = 198-202 °C
(dec); Ry = 0.16 (10% MeOH/CHCL); IR (KBr) 1626, 1483, 1464, 1379 cm™; 'H
NMR (DMSO-ds) & 3.37-3.39 (m, 2H), 3.64 (s, 2H), 3.86 (s, 2H); 4.45-4.46 (m, 2H),
1s 735t 1H, J = 7.8 Hz), 7.53 (d, 2H, J = 8.2 Hz), 7.81-7.91 (m, 4H), 8.43-8.47 (m,

1H). HRMS calcd for CigH;sNsO 331.1433 (M+), found 331.1442.  Anal.

(C1oH17N50+0.25H,0) C, H, N.
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N /-CN 10 NH This conmpound was prepared fromthe al dehyde in Exanple 57
and am noacetonitrile using the procedure described in Exanple 32; white

solid (25 = 198-202 C (dec): Rf = 0.16 (10% %?JR (KBr)
1626, 1483"@%‘5@‘ 1379 cm; 'H NVR (DVBO-d6) S 3.37- 30%9(_@"? ' 3.64 (s,
oH), 3.86 (s, 2H), 4.45-4.46 (m 2H), is 7.35 (t, IH J = 7. 7.53 (d.

2H J =8.2 Hz), 7.81-7.91 (m 4H), 8.43-8.47 (m IH). HRI\/IS calcd for
CL4H 7NS0 331. 1433 (M+), found 331.1442. Anal . - (CLOHL7NG0.0.25H20) C, H

N 106 WO Ga5136,08CT].

1-{4[ (2. 2. Z-TritTuor o-ethy -p y
2.7.9a-tri ), ) - Badb-one 0 NH N N /- CFS NH Thi s conpound
was prepar 2 che S Exanpl e 57 and 2,2,2- s

trifluoroethylam ne using the procedure described in Exanple 32; white
crystalline solid (62 %g np = 221-223 C, Rf = 0.08 (5% MOH CHC13); IR
(KBr) 1655, 1481, 1310, Y271 cmt; "H NWVR (DVMSO-4) 8 3.04-3.08 (m 1H),
3.17-3.28 (m 2H), 3 (m 2H), 3.89 (d, 2H, J = 6.1 Hz), 4.45-4.46
(m 2H), 7.35 (t, 1H B Hz), 7.53 (d, 2H, J =8.1 Hz), 7.81-7.9.1
(m 4H), 8.43-8.47 (MY1HN"HRMS calcd for 0o Ct9H 7TNAOF3 374.1354 (M),

found 374.1342. Anal. &XOH 7TNACF3) C. H, N Exanple 104: 1-(4-Prop-2-
+ynyl am nomnet hyl - phenyl ) - §9adi hydro-7H 2. 7. 9a-tri aza-
benzof cdl azul en- 6- one 0 _

/—CF3

NH

This compound was prepared from the aldehyde in Example 57 and 2,22-
5 trifluoroethylamine using the procedure described in Example 32; white crystalline
solid (62 %): mp = 221-223 °C; Ry = 0.08 (5% MeOH/CHCl;); IR (KBr) 1655, 1481,
1310, 1271 cm’’; "TH NMR (DMSO-ds) § 3.04-3.08 (m, 1H), 3.17-3.28 (m, 2H), 3.52-
3.53 (m, 2H), 3.89 (d, 2H, J = 6.1 Hz), 4.45-4.46 (m, 2H), 7.35 (¢, 1H, / = 7.8 Hz),
7.53 (d, 2H, J = 8.1 Hz), 7.81-7.91 (m, 4H), 8.43-8.47 (m, 1H). HRMS caled for

10 CpoHyN4OF; 374.1354 (M+), found 374.1342. Anal. (CygH;17N4OF3) C, H, N.

benzo[cd]azulen-6-one

o]
NH

15 NH
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NH NJ N 15 NH 107 WO 01/16136 PCT/ US00/ 23882 This conpound was prepared
fromthe al dehyde in Exanple 57 and propargylam ne wusing the procedure
descrl bed i e 32; white anorphous solid (60 %: mp dec);
= 0.08 (W%mo 3): IR (KBr) 1651, 1481, 1464 cm' "C‘r’ﬁ'gﬁ%ﬁ/&"é

(acetone d6) S 2.69-2.71 (m 1H), 3.42 (d, 2H, J = 2.4 Hz) 3.77-3.78 (m
2H), 5 3.98 (s, 2H), 4.57-4.60 (m 2H), 7.36 (t, 1H, J = 7.8 Hz), 7.58-7.60
(m 3H),784789 (m 3H), 7.98 (dd, 1H, J = 7.7, 1.0 Hz). HRMS cal cd for
Co0HLSNAO 335Gyl wes b3 F3fh ik Shcengh B PN pRoB e N

Exanpl e 105: I onor pnol 1 n-4
I rret hyl - nhenjaix)lg &@prdcddumrdpsm iif Bxamplei 32z avhit¢ rivephous solidadl ®h-p sne 0 NH

t hi orrgr ghgl Tﬁég ﬁéﬂ%@ugﬁev@i‘ gf@?@g@{@%ﬁ?@' gi@ipqéégzl%%%' £ 'ﬁz and

solid (79 % NMR (acetthif-df) 5 £.682)71 (i, 1H)034§(d,§i4> M&ki@lﬁn 3'7@(£n!< Hg 1661
1601, 1483, 1381 cnm | 2. 62- 53 (m

oH), 3.605(s 3981, 2H), 4 gMﬁﬁfm(%A&) B6\(t. 1}I7J%7§1Hz) 1758~ 60_(111, )HZﬁ4-778949 (d,

1 rponacs 308 0073 de 10 U 70 0 B RS Ghd oy b TR0 fi81 (.01

N. 108 WO 01famd360.PEM. USHRD/(CRBRN O ZiIF0)eC, H)oN.
1-(2-p-Tol vl -t hi azol -4-yl)-8.9-di hydro-7H 2, 7. 9a-tri aza-

10 benzolcdlazulen-6-one

This compound was prepared from the aldehyde in Example 57 and thiomorpholine
using the procedure described in Example 32; off-white solid (79 %): mp = 266 °C
(dec); Re= 0.18 (5% MeOH/CHCL); IR (KBr) 1661, 1601, 1483, 1381 cm™’; "H NMR
15 (DMSO—dg) $ 2.62-2.66 (m, 8H), 3.52-3.53 (m; 2H), 3.60 (s, 2H), 4.45-4.47 (m, 2H),
7.35 (t, 1H, J = 7.8 Hz), 7.49 (d, 2H, J = 8.1 Hz), 7.81-7.90 (m, 4H), 8.43-8.46 (m,
1H). HRMS caled for Cz;HxN4OS 378.1514 (M+), found 378.1521. Anal.

(C21H2oN408+0.25H,0) C, H, N.
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benzof cdl azul en-6-one O NH ~1 J NN S 1/ CH3 (a)

2-p-Tol yl -thi azol e-4-carbonyl chloride: s This conpound was prepared as
general | descrl bed for 3-phenoxybenzoyl chloride in Eé % 6§3 rom
2- (4-met I) 1, 3-thiazol e-4-carboxylic acid to gi g (quant) of
a tan SO|Id V\/mch was used wi thout further purification: =92-95 C IR
(KBr) 1765, 1470,1007 crri 1; '"H NWR (CDC13) 6 2.42 (s, 3H), 7.28 (d, 2H, J
= 8.2 Hz), 7.89 (d, 2H, J =8.2 Hz), 8.41 (s, 1H). 10 (b) Title conpound:

The Co”p‘“ﬁgmﬁsl pr ep%&‘dl as q@- SETARd hi%@é@%%ﬁgﬁ%d%ﬁg-z;/,ga-ﬁnaza-
2-p-tolyl- —4° nr-or WOT KUup sol vent to

gi ve 0. 059gnfoldzubdn-bbbond € solid: np = 308-313 C Kf 0.5 (5%

MeOH Et OAc); IR (KBr) 1653, 1487, 1464 cm'H NWR (DI\/ISOdG) 8 2.39 (s, 3H),
3.29-3.30 (m 2H), 3.65-8.66 (m 2H), 7.35- is 7.40 (m 3H), 7.89-7.92 (m
2H), 7.98 (d, 2H, J = 8. Hzl_?, 8.46-8.48 (m IH, 8.50 (s, 1H). HRMS cal cd
for C2oH 6N4A0S 360. ' . found 360.1037. Anal. (C20H, 6N40S0. 5H20) C,
H, N. Exanple 107:
v-Tol yl - benzof cl i soxaxo6l ~®¥=+1)-8. 9-di hvdro-7H 2. 7. 9a-triaza- 20

benzof cdl azul en- 6- one aa?o 01/16136 PCT/USOQO' 23882 0 .1 NH N CH3 N NCO

/

N
\
S)©CH3

(a) 2-p-Tolyl-thiazole-4-carbonyl chloride:

5 This compound was prepared as generally described for 3—phehoxybenzoyl
chioride in Example 6 from 2-(4-methylphenyl)-1,3-thiazole-4-carboxylic acid to give
1.0 g (quant) of a tan solid which was used without further purification: mp = 92-95
°C; IR (KBr) 1765, 1470, 1007 cm™; '"H NMR (CDCl;3) & 2.42 (s, 3H), 7.28 (d, ZH, J=

8.2 Hz), 7.89 (d, 2H, J = 8.2 Hz), 8.41 (s, 1H).

10 (b) Title compound:

The compound was prepared as described in Example 4 with 2-p-tolyl-thiazole-
4-carbony] chloride and CH>Cl, as the workup solvent to give 0.055g (27%) of white
solid: mp = 308-313 °C; R¢ = 0.5 (5% MeOH/EtOAc); IR (KBr) 1653, 1487, 1464 cm™
1. 'H{ NMR (DMSO-ds) & 2.39 (s, 3H), 3.29-3.30 (m, 2H), 3.65-3.66 (m, 2H), 7.35-

15 7.40 (m, 3H), 7.89-7.92 (m, 2H), 7.98 (d, 2H, J = 8.1 Hz), 8.46-8.48 (m, 1H), 8.50 (s,
1H). HRMS caled for CoHigN4OS 360.1045 (M+), found 360.1037. Anal.
(C20H,;6N40S<0.5H,0) C, H, N.

Example 107: 1-(3-D-T'olvl-benzo[cIisoxazol—S—yl)—8,9—dihydro-7H—2,7_,9a-u'iaza-
20  benzol[cdlazulen-6-one '
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Thi s conmpound was prepared fromthe diamne g (Exanple 2) and

3- (4-net hyl phenyl) - 2,1 -benzi soxazol ef - 5- car bal dehyde using the procedure
described in Exanple 19; s yellow solid (18%: np = 297-301 - Rf =
0.13 (90% EVOMAM8anes): IR (KBr) 1653, 1464, 1310 cm | :FCH O d6)
8 2.43 (s, 3H), 3.54-3.55 (m 2H), 4.59-4.61 (m 2H), 7.39 (t, 1H, J =7.8
Hz), 7.47 (d, 2H, J =8.1 Hz), 7.82-7.95 (m 4H), 8.11 (d, 2H, J = 8.2
Hz), 8.49-8.52 (m 2H). HRMS calcd for C24H i sN402 394. 1430 (M+), found
394.1446. Anal. (C24H18N402.0.5520) C. H, N. io Exanple 108:

1- 16- (4- Chl or o- phenyl sul fanyl ) -Qyri di n-3-yl | -8. 9-di hydro-7H 2. 7. 9a-

triaza- benzol cdl azul en- 6- oneg H""‘h J NSO This conmpound was prepared
fromthe diamne g (Exanpl ?6[(4-
chl or ophenyl ) sul f anyl ] ni cot de usi ng CHae procedure descrlbed in

Exanple 19; is yellow solid §
Et CAc/ hexanes); IR (KBr) 1669, 158
3.50-3.51 (m 2H), 4.43- 4.45 (

%: nps/& ¥80-284 C (dec); Rf = 0.21 (90%
: 013 cmi; 'HNI\/R(DIVISOdG) 6
1 (d, IH J = 8.4 Hz), 7.37 (t,
1H J =7.8 Hz), 7.60 (d, 2H J X8 61110 WO 01/ 16136 PCT/ USOO 23882 Hz) ,
7.68 (d, 2H, J = 8.6 Hz), 7.86-7.93WnY 2H), 8.12-8.16 (m 1H), 8.45 (t,
IH, J = 5.7 Hz), 8.85 (d, 1H, J = 1.7 Hz). HRVB calcd for C21H15M40SC
406. 0655 (Mr), found 406.0651. Anal. (C21H 5N4AOSC1.0.2H20) C, H, N 5
Exanpl e 109: Tﬂéémﬁémﬁacwé gie.p&e&ﬁbﬁimabudﬁﬁg(&aﬁptetzo mza(‘i/@ﬁ{&ﬁ@fphenyl)-

cdl azul en-1-vl)- pyridin- | oxyi, benzonitrile / NH NJ N
2, l-henzxsoxazole-S-c aldehyde usmg the procedure described in Example 19;

s yellow solid (18%): mp = 297-301 °C (dec); Rs = 0.13 (90% EtOAc/hexanes); IR
(KBr) 1653, 1464, 1310 cm’™; "H NMR (DMSO-ds) § 2.43 (s, 3H), 3.54-3.55 (m, 2H),
4.59-4.61 (m, 2H), 7.39 (t, 1H, J = 7.8 Hz), 7.47 (d, 2H, J = 8.1 Hz), 7.82-7.95 (m,
4H), 8.11 (d, 2H, J = 8.2 Hz), 8.49-8.52 (m, 2H). HRMS calcd for CoHsN4O;
394.1430 (M+), found 394.1446. Anal. (C24H;sN4020.5H,;0) C, H, N.

10 Example 108: 1-[6-(4-Chloro-phenylsulfanyl)-pyridin-3-yl]-8.9-dihydro-7H-2.7.9a-
triaza-benzo[cdlazulen-6-one

10}
NH

This compound was prepared from the diamine g (Example 2) and 6-[(4-
chlorophenyl)sulfanylnicotinaldehyde using the procedure described in Example 19;
15 yellow solid (61 %): mp = 280-284 °C (dec); Ry = 0.21 (90% EtOAc/hexanes); IR
(KBr) 1669, 1586, 1387, 1013 cm™; 'H NMR (DMSO-ds) 8 3.50-3.51 (m, 2H), 4.43-
4.45 (m, 2H), 7.21 (d, 1H, J = 8.4 Hz), 7.37 (t, 1H, J = 7.8 Hz), 7.60 (d, 2H, J = 8.6
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/' \ CN This conpound was prepared fromthe diamne g (Exanple 2) and

4-[ (5-fornyl-2- 10 pyridinyl)oxy] benzenecarbonitrile using the procedure
descri bed le 19; white solid (95 %9: np = 281-

0.24 (5% I%%E@gg\ IR (KBr) 2228, 1669, 1603, 1258 ?ﬁ'ﬁf'ﬁ %QNR

( DVBO- d6) 8354355(m 2H), 4.46-4.47 (m 2H), 7.35-7.42 (m 2H), 7.44
(d, 2H, J =8.8 Hz), 7.86-7.91 (m 2H), 7.95 (d, 2H, J = 8.8 Hz),
8.38-8.41 (m 1H), 8.46 (t, 1H, J 5.7 Hz), 8.65 (d, 1H J = 12.0 Hz).
HRVB |s cal 2 1861726’56 819,414 ?nBlH s 1, A181-=
(C22H15N50£—E§ fzﬁzgﬁﬁg H’BQIZ?% b iD: 12808 (il ighads o,

9- t et r ahydr5cF Hz)7 8B5-(ty lli.z.h—Ueﬁﬂoi CHRMSJMfOI‘&rII]sbI@QSCH 406.8636 @dHzy| anmi de

5 AR R e e ) 10 T o

6- Ox0-6, 7, 8, 9-tetrahydro-2,7,9a-tri aza- benzo[cd]azul en-1-carboxylic acid
et hyl ester (Exarrple 74 . . i
Benzyl arfi nd&Xagple7 4 109 5 (X0 Z-eranydr 2 : jazule Soed b

0. 0013g (1%E@h%¥19’tﬂ-b§% cyani de The reaction was heated to 45 C for
3 hours. T ents were s renoved in vacuo, and the crude subjected to
flash silica gel chromatography, (1% MOH EtOAc) to give 0.08g (929 of a
white crystalline solid: = 247-250 C, Rf = 0.32 (5% MeOH EtQAc); IR
(KBr) 1680, 1537, 1466, 798 cm 1; 'H NVR (DMSO d6) 8 3.58-3.59 (m 2H),
4.47 (d, 2H, J = 6.4 7T™W1-7.38 (m 5H), 7.44 (t, IH J = 7.8 Hz),

7.94-8.01 (m 2H), 8l43dls. 477(m IH), 9.62 (t, 1H J = 6.5 Hz). HRVS cal cd
N

Ras

This compound was prepared from the diamine g (Example 2) and 4-[(5-formyl-2-

10  pyridinyl)oxy]benzenecarbonitrile using the procedure described in Example 19; white
solid (95 %): mp = 281-288 °C (dec); R¢ = 0.24 (5% MeOH/EtOAc); IR (KBr) 2228,
1669, 1603, 1258 cm™; 'H NMR (DMSO-ds) 8 3.54-3.55 (m, 2H), 4.46-4.47 (m, 2H),
7.35-7.42 (m, 2H), 7.44 (d, 2H, J = 8.8 Hz), 7.86-7.91 (m, 2H), 7.95 (d, 2H, J = 8.8
Hz), 8.38-8.41 (m, 1H), 8.46 (t, 1H, J = 5.7 Hz), 8.65 (d, 1H, J = 12.0 Hz). HRMS

15 caled for CHisNsO; 381.1226 (1vi+), found 381.1211. Anal. (C22HisN5O2+1.2H;0)
C,H,N.

acid benzylamide

20

NH
PhCH,NHp, NaCN
> CHgOH, 45 °C, 92%
N
- < >

COgEt NH
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10 for C18H16N402 320.1273 (M+), found 320.1276. Anal. (ClsH16N402.0.2H20)
C, H N Exanple 111: 3-[4-(6-Ox0-6.7.8.9-tetrahydro-2 7

9a-triaza-b | azul en-1-vf - benzyl am nol -propionitril e N= CN
NH Thi s conggﬁﬂhg&gs prepared fromthe al dehyde i n Exanpl esg*/ﬁgdrélg:‘%
am nopropionitrile using the procedure described in Exanple 32;white solid

(48%: np = 208-214 C, Rf = 0.05 (5% MeOH/ Et OAc); IR (KBr) 1661, 1601,
1485, 1312 20 cm1; 'H NVR (DVMBO-d6) 8 2.61-2.65 (m 2H), 2.73-2.78 (m

2H), 3.52-3.52 (Me.@H.¢7 8. bl 4 AR 2 : L J =
7.H33 Hz), 7.54 (8%2%'9 3’7598%%@?’, 2’1;?955& af(‘k ,Eﬂzz"#d]émf ngl.kgzaﬂﬁ%?ﬁ, 53‘.(‘%55@.491 (m
2H), 8.43-8. 4Ftet (Hxample THIKOET: 8127 dnhoh) wasHiskill9edsio 05L. MEOTH. ( Beyzylaisamd

: : . 6 L N.. I ;
1T 11 vor onaPR$ s SIyRRYIYS. ks 6 wkretiod BB NS o poimbet 112
WO 01/ 16136 RedithdS6/aa88 The weactidfhwhkihedted ¥ 35 {CFIDholds. THe sbidents werd t .

721,,18% H NH2 CE3 S The product was prepared internediate g and
trifl uoro écetrF'E°‘éﬁ4h‘FcNaF% and itlpf-gcrude subjected to flash silica gel chromatography, (1%

MeOH/EtOAC) to give 0.08g (92%) of a white crystalline solid: mp = 247-250 °C; R¢=
0.32 (5% MeOH/EtOAc); IR (KBr) 1680, 1537, 1466, 758 cm™; 'H NMR (DMSO-
ds) 8 3.58-3.59 (m, 2H), 4.47 (d, 2H, J = 6.4 Hz), 7.21-7.38 (m, 5H), 7.44 (t, 1H, J =
7.8 Hz), 7.94-8.01 (m, 2H), 8.43-8.47 (m, 1H), 9.62 (t, 1H, J = 6.5 Hz). HRMS calcd
10 for CisHisN4O; 320.1273 (M+), found 320.1276. Anal. (C;sH;sN402+0.2H,0) C, H,

benzylamino]-propionitrile

15

NH

CN

NH

This compound was ptepared from the aldehyde in Example 57 and 3-

aminopropionitrile using the procedure described in Example 32;white solid (48%):

mp = 208-214 °C; R¢ = 0.05 (5% MeOH/EtOAc); IR (KBr) 1661, 1601, 1485, 1312
20 cm’; '"HNMR (DMSO-de) 5 2.61-2.65 (m, 2H), 2.73-2.78 (m, 2H), 3.52-3.52 (m, 2H),

3.82 (s, 2H), 4.45-4.47 (m, 2H), 7.35 (t, 1H, J = 7.8 Hz), 7.54 (d, 2H, J = 8.2 Hz), 7.82

4, 2H, J = 82 Hz), 7.84-791 (m, 2H), 8.43-847 (m, 1H). HRMS calcd for

CaoH1NsO 345.1590 (M+), found 345.1586. Anal. (CooH,oNsO.1.6H,0) C, H, N.

25  Example 112: 1-Trifluoromethyl-8.9-dihydro-7H-2.7.9a-triaza-benzo[cdlazulen-6-one
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CH2C12 as the workup solvent to give 0.26g (18% of a white solid: np =
277-281 C s (dec); Rf = 0.18 (75% Et OAc/ hexanes); IR (IBr) 1671, 1609,
1474, 1123 cni.'...' H NVR (DVBO-46) 8 3.66-3.71 (m 2H), P (m 2H),
750 (1, Wgtlgems NN e 038, 00 (m 2H) . 8 53 (1 %ﬁ?ﬂ’f{}%’a&% Hz) .
HRMVS cal cd for CL1HSN3OF3 255.0619 (Mt), found 255.0610. Anal.
(C,,HgN3COF3. 0. 1H2O C, H, N. 20 Exanple 113:

1- (Mor phol i ne-4-carbonyl)-8.9-di hydro-7H 2. 7. 9a-tri aza-

benzof cdl azul n-6-one 0 Q NH NJ N= N~1 The product was prepared follow ng
the procedure in Exanple 110 using 1is norpholine and EtOH as the reaction
solvent to give 0.056g (358% of. an off-white lid: nmp = 271-274 C (dec);
Rf = 0.08. (5% MeCOH Et 7~NR (KBr) 1657, ~N19, 1111 cmi; 'H NWR
(DVBO-d6) 8 3.58-3.6 2H), BF:69:Bav7( H, v.74- 5.75 (m 2H), 7.40
(t, 1H, J = 7.8 Hz), 99 & reh.1@4), 8. > (m 1H). HRVS calcd for
C15H16N403 300. 1222 ( |-? Hf ound 300. 1230. An (C15H16N403. 0. 4H20) C, 20
H, N. Exanple 114: 2 : F
1- (1- Benzyl - 6- oxo- 1. 6- di hydr o- pyri di n-3-yl) - 8. 9- df hvdr o- 7H 2. 7. 9a-
triaza-benzof cdl azul en-6-one 113 WO 01/ 16136 PCT/US00/ 23882 O NH NJ N\
N O (a) 1-BenTkt pdustovds, [Bepiradyidteomeriate ¢ and-tgfluerpimstiy lankyidride psieg

CH;Cl, as the workup solvent to give 0.26g (18%) of a white solid: mp = 277-281 °C

s (dec); Re = 0.18 (75% EtOAc/hexanes); IR (KBr) 1671, 1609, 1474, 1123 cm™; 'H
NMR (DMSO-ds) & 3.66-3.71 (m, 2H), 4.50-4.51 (m, 2H), 7.50 (t, 1H, J = 7.8 Hz),
8.03-8.09 (m, 2H), 8.53 (t, 1H, J = 5.5 Hz). HRMS calcd for C;;HgN3OF; 255.0619
(M+), found 255.0610. Anal. (C;;HsN;OF3:0.1H,0) C, H, N.

N

10 Example 113: 1-(Morpholine-4-carbonyl)-8,9-dihydro-7H-2.7.9a-triaza-
benzo[cd]azuln-6-one

NH

N=$_ —
o]
"/

The product was prepared following the procedure in Example 110 using
1s  morpholine and EtOH as the reaction solvent to give 0.056g (33%) of an off-white
solid: mp = 271-274 °C (dec); R¢ = 0.08 (5% MecOH/EtOAc); IR (KBr) 1657, 1462,
1219, 1111 cm™; 'H NMR (DMSO-ds) 8 3.58-3.62 (m, 2H), 3.69-3.70 (m, 6H), 5.74-
5.75 (m, 2H), 7.40 (t, 1H, J = 7.8 Hz), 7.92-7.99 (m, 2H), 8.43-8.45 (m, 1H). HRMS
caled for CsH;6N4O3 300.1222 (M+), found 300.1230. Anal. (C;sH;sN4O3+0.4H>0) C,

20 H,N.

Example 114: 1-( 1-Benzvl-6-oxo—1!6-dihydro-mn_1'din-3-yl)—8,9—dihydro—7H—2,7,9a-
triaza-benzo[ cdlazulen-6-one
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This acid.chloride was prepared as described in Exanple 106 from -benzyl - 6-
S 0x0-1, 6-di hydro-3-pyridi necarboxylic acid in quantitative yield. The
white solid ed without further purification: |R(KB

1223 cm ' . W‘é)ﬁﬁq’f‘?‘ e conmpound: The conpound was prepared a%aﬂ@gﬁ’%gd in
Exanple 4 frominternediate g and

1- Benzyl - 6- oxo- 1, 6-di hydr o- pyri di ne- 3-carbonyl chloride (reaction tinme= 72
h) 10 using CH2Cl2 as the workup solvent; tan solid (36 %9: np = 265-269 C
(dec); RF = 0.34 (10% MOH/ CHC13); IR (KBr) 1671, 1618, 1508,1142 cm; 'H
NVR (DMSO- d6) S 3.52-3.53 (m 2H), 4.43-4.44 (m 2H), 5.23 (s, 2H), 6.70
(d, 1H, J = 9.5 Hz), .40 (m 6H), 7.81-7.85.(m 2H), 7.90-7.94 (m
1H), 8.448.47 (m 2H). Qﬁl cd for C22H18NAO2 370.1430 (M+), found

370. 1430. Anal. (C22H1 H2O is C H N Exanple 115:

1- (4- Met hyl - pi per azi ne i

0 0 114 WD 01/ 16136 PCTAJSOQ 23882
procedure in Exanple 110 using 1
met hyl - pi perazi ne and Et OH eacti on solvent to give 0.09g (47% of a
white solid: np = 311-316 § (¢¥CJ; Rf = 0.08 (10% MeOH CHC13); IR (KBr)
1682, 1638, 1508, 1225 cmi; NVR (DIVISO dé) 5 2.21 (s, 3H), 2.33-2.36 (m
2H), 2.39-2.42 5 (m 2H), 3.59-8.71 (m 6H) 4.35-4.45 (m 2H), 7.40 (t,

1H, J = 7.8 Hz), (@& PBe ﬁg_&mlﬁajﬂ%{&oﬁgﬁ %ﬂ},lc]ﬂ-gddeHRl\/S cal cd for
C16H19N502 313. 15 ?3 (Mr) found 313.1522. Anal C, 6HL9N502. 0. 3H2_g C H

N. Exanpl e 116: Th1s ac1d chloride was prepared as described in Example 106 from1-benzy}

I
ZFLQyL |5 dl(ﬁ C%‘;l %;& @ ggﬁ%ﬁ%a&m?y&aac‘id h%?anﬁf‘aﬁ%%&i’d Tl vk Sotéh Mas 10
used W1thout further purification: IR(KBr) 1750, 1671, 1223 cm’!

(b) Title compound:

The compound was prepared as described in Example 4 from intermediate g
and 1-Benzyl-6-oxo-1,6-dihydro-pyridine-3-carbonyl chloride (reaction time = 72 h)
10 using CH,Cl, as the workup solvent; tan solid (36 %): mp = 265-269 °C (dec); R¢ =
0.34 (10% MeOH/CHCL;); IR (KBr) 1671, 1618, 1508, 1142 cm™; 'H NMR (DMSO-
ds) & 3.52-3.53 (m, 2H), 4.43-4.44 (m, 2H), 5.23 (s, 2H), 6.70 (d, 1H, J = 9.5 Hz),
7.29-7.40 (m, 6H), 7.81-7.85 (m, 2H), 7.90-7.94 (m, 1H), 8.44-8.47 (m, 2H). HRMS
calcd for C;pH;sN4O2 370.1430 (M+), found 370.1430. Anal. (CpoH;gN;0240.4H50)

1s CHN.

Example 115: 1-(4-Methyl-piperazine-1-carbonyl)-8.9-dihydro-7H-2.7 9a-triaza-
benzolcd]azulen-6-one

20 o
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NH NH N 30% H202, NaHCO3 N~ EtOH, ft 12h. 46% N N / N IN CN CONH2 109
4-[5-(6-Oxo0-6,7,8,9-tetrahydro-2,7,9a-tri aza-benzo[ cd] azul en-1-yl)-pyridi n-

2- onxy]XJgF trile (Exanple 109) (0.10g, 0.26 rrm)l) | ved in
EtOH 1S @égﬁ 30% H202 (0.16nL) was added fol |l owed by W
(0.52m). The reaction was stirred at roomtenperature overnight. The

sol vents were then renoved under reduced pressure, and the residual solids
washed vvith vvater to give 0.042g (46% of a white solid: np = 244-248 C

(dec); K e( dVRiakl) p@’éﬂ)folldvﬁn Qlﬁerﬁrbcéhﬁﬁ‘lm Eafa%’ple 1/®dsingd 260 cnt; 'H
NNR(DIVBOd6 5- 3. 56 , 446 20 4. 47 7.27-7.40 (m 5H),
7 86 7.99 mhysﬂperaenean%E& (ahfhe ctiog sgiyent. tazl‘(q% 09g_(s§7%)80f@>,wtsﬂ%4 (m

HRVE g&lflc ?11@1?&*&7%583R§9%]0g%¥6%(1\%6w6}mﬂ}d RIRBr)L7E3; 14382l -

( czéH17N50 117
1- Tri cycl oi5083 uzs ¢raibc H NMR EDMSO-Hy dy 21 4 2HY, 238-2.86 §ma2HR 2.39-2.42

o7 0duct SwaADpERa M4 B A B A CE T S A g T

1- adanant angy, §4f-§mb mslelnyle’ HRIMSAEAIRY foh €, HRavI0,081 311 580U+, Ofoldib C
over ni ght to I ve 62% of white solid: nmp = 304-306 C Rf

= 0.
(90% Et OAcBh®e Szﬁeé)nal( m@:-@@é@ CHds, 1491, 1462, 1308 cmi;:'H NWR
(DVMSO-4) 81.72-1.95 (m 6H), 2.07-2.14 (m

21

Example 116: 4-[5-(6-0Ox0-6.7.8.9-tetrahydro-2,7.9a-triaza-benzo[cd]azulen-1-yl
10 idin-2-yloxy]-benzamide

EtOH, 1, 12h, 46%

0

NH

_) 30% H,0p, NaHCO3 ' y )
\ =

/ N
0—©—CN o—@—oowa
109
4-[5-(6-Ox0-6,7,8,9-tetrahydro-2,7,9a-triaza-benzofcd] azulen-1-yl)-pyridin-2-

yloxy]-benzonitrile (Example 109) (0.10g, 0.26 mmol) was dissolved in EtOH

15 (0.26mL). 30% H,0, (0.16mL) was added followed by 3N NaHCOj3 (0.52mL). The
reaction was stirred at room temperature overnight. The solvents were then removed
under reduced pressure, and the residual solids washed with water to give 0.042g
(46%) of a white solid: mp = 244-248 °C (dec); Ry = 0.39 (10% MeOH/EtOAc); IR
(KBr) 1684, 1593, 1462, 1260 cm™; '"H NMR (DMSO-ds) § 3.55-3.56 (m, 2H), 4.46-

20 447 (m, 2H), 7.27-7.40 (m, 5H), 7.86-7.99 (m, 5H), 8.34-8.38 (m, 1H), 8.45-8.47 (m,
1H), 8.63-8.64 (m, 1H). HRMS caled for CppHi7NsOs 399.1331 (M+), found
399.1312. Anal. (C2H;7NsO3¢1.0H;0) C, H, N.

Example 117: 1-Tricyclo[3.3.1.11dec-1-yl-8.9-dihydro-7H-2.7,9a-triaza-
25  benzo[cdlazulene-6-one
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3H), 2.26-2.27 (m 6H), 3.58-3.66 (m 2H), 4.80-4.87 (m 2H), 7.24 (t, 1H,
J=7.8 Hz), 7.75-7.83 (m 2H), 8.34-8.38 (m 1H). HRMS calcd for
C20H23N30O 321. 1841 10 (M+), found 321.1842. Anal. (C2H23N3 AF g? N.
Exanpl e 118Y0 8VI8436Ch| or o- pyri di n- 3-yl ) - 8. 9- di hvdr o- 7H- 2. 7 PSRUSPYR

benzof cdl azul en-6-one 0 NH \ NJ N N 15 The desired was prepared from
internmediate g and 6-chloro-nicotinoyl chloride hydrochloride as described
in Exanple 6 to give 0.31g (32% of an off-white.solid: np >280 C (dec);
Rf = 0.24 (5% MeOH Et QAc); IR (KBr) 1650, 1466, 1399 cni; '"H NWR (DVSO 4)
8 3.53-3.54 (m 2H), 4.47-4.49 (m 2H), 7.39 (t, 1H, J = 7.8 Hz), 20 7.77
(d, 1H, J =8.3 Hz), 7.90 (dd, 1H, J =8.0, 1.0 Hz), 7.95 (dd, 1H, J = 8.0,
1.0 Hz), 116 WD 01/16136 I?)CTI US00/ 23882 8.34 (dd, 1H, J = 8.3, 2.5 Hz),
8.46-8.50 (m 1H), 889(d 1H, J = 2.2 Hz). HRMS calcd for
C15H11N4A0C1298. 0621( M+ ' 298 0609 Anal . (C15H11N4OCL1.0.1H20) C, H,
N. s Exanple 119: 1-(4 dazo -l -yl -uhenvl)-8.9-di hvdro-7H 2. 7. 9a-tri aza-
benzof cdl azul en- 6-one O NN ~N Th| S corrpound was prepared fromthe
diamine g (Example 2) anW{=4- (1H i m dazol-1- 10 yl)benzal dehyde using the
procedure described in Exa 19; off-white solid (85 %:

The product was prepared fol]owing the procedure from diamine g and 1-adamantane-
5 carbaldehyde', heating the reaction mixture to 135 %C overnight to give 0.12g (62%) of
a white solid: mp = 304-306 °C; R¢ = 0.21 (90% EtOAc/hexanes); IR (KBr) 2906,
1656, 1491, 1462, 1308 cm™; "H NMR (DMSO-dg) 8 1.72-1.95 (m, 6H), 2.07-2.14 (m,
3H), 2.26-2.27 (m, 6H), 3.58-3.66 (m, 2H), 4.80-4.87 (m, 2H), 7.24 (t, 1H, J = 7.8
Hz), 7.75-7.83 (m, 2H), 8.34-8.38 (m, 1H). HRMS calcd for CH3N3;0 321.1841

10 (M+), found 321.1842. Anal. (C20H3N30) C, H, N.

benzolcdlazulen-6-one

NH

N
=

15 c
The desired was prepared from int_crmediate g and 6-chloro-nicotinoyl chloride
hydrochloride as described in Example 6 to give 0.31g (32%) of an off-white solid: mp
>280 °C (dec); R¢ = 0.24 (5% MeOH/EtOAc); IR (KBr) 1650, 1466, 1399 cm™; 'H
NMR (DMSO-ds) & 3.53-3.54 (m, 2H), 4.47-4.49 (m, 2H), 7.39 (t, 1H, J = 7.8 Hz),
20 7.77(d, 1H,J = 8.3 Hz), 7.90 (dd, 1H, J = 8.0, 1.0 Hz), 7.95 (dd, 1H, J = 8.0, 1.0 Hz),
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mp >300 C (dec); Rf = 0.11 (7% McOHI CHC13): IR (KBr) 1640, 1487, 1382, 1271

1061 cm 1H NWR (DIVISOd6) 8 3.54-3.55 (m 2H), 4.50-4.51 (m 2H), 7 16 (s,
.3 m 7.87-7.93(m 5H), 8.01 (d, 2H 8.43

(s 1H) ‘3’04’5’4%?“ 1H J = 5.6 H). HRVG calcd for awfﬁﬁﬁ%’%‘? 1277 ( M+,

found 329.1265. Anal. is (C19H15N50.0.3H20) C, H N Exanple 120:

1-r4-(2- Hydroxv-et hoxy) - phenvl | -8. 9-di hvdro-7H 2. 7. 9a-tri aza-

benzof cdl azul en-6-one 117 WO 01/16136 PCTFUS00123882 .0 NH NJ OH O0_ /

The conpourdisv@s, 1M, erased2i5res) 8468is0qny 1HNG.85 (@21H, J = 2.2 Hz). HRMS :

hydr oxyet hoxy) benzal dehyde as described in Exanple 19 except upon renoval

of the sopﬂe@for@,ﬁwqy@rzaagﬁzw@r@mwQﬁgg%%@n%d% GG 2/ 100,

The aqueou:?_.h s was separated, and the product crystallized out upon

st andi ng e SO|IdS were filtered and washed with water and dried to give

0.89g (60% of a yellow fibrous SO|Id np = 253- 254 C (dec) Rf = 0.01 (5%
McOH Et OAc), IR (k ) & < ; ag|6) S

3.52-3. 53 & :

2H), 4. 85'%3%[#@zuﬁﬁmnz 13 (d, 2H, '3 8.8 Hz) 7.33 (t 1H, J =10 7.8
Hz), 7.78-7. m 4H), 8.40 (t, IH, J 5.7 Hz). HRMS cal cd for C18H, 7N303
323.1270 (M+), found 323.1268. Anal. (C18H17N303.2.0H20) C, H, N. Exanple
121: 1-f4-(3-D et hyl am - propoxy) - phenvl | - 8, 9-di hydro-7H 2. 7. 9a-tri aza-
benzof cdl azul en-6-one is N N(CH3) 2

—_— N)

g

This compound was prepared from the diamine g (Example 2) and 4-(1H-imidazol-1-
10 yl)benzaldehyde using the procedure described in Example 19; off-white solid (85 %):

mp >300 °C (dec); Re = 0.11 (7% MeOH/CHCl;); IR (KBr) 1640, 1487, 1382, 1271 .

1061 cm™; 'H NMR (DMSO-dg) 8 3.54-3.55 (m, 2H), 4.50-4.51 (m, 2H), 7.16 (s, 1H),

7.35-7.40 (m, 1H), 7.87-7.93 (m, 5H), 8.01 (d, 2H, J = 8.5 Hz), 8.43 (s, 1H), 847 (t,

1H, J = 5.6 Hz). HRMS calcd for C;oH;sNsO 329.1277 (M+), found 329.1265. Anal.
15 (C1oH1sNsO«0.3H;0) C, H, N.

benzofcdlazulen-6-one
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0-/--j The conpound was prepared fromdiam ne g and 4-[ 3-

di met hyl am no) pr opoxy] benzal dehyde as described in Exanple 19 using CHC13
as the wor ent. Wite anorphous solid (49 %9: np

0.13 (7% 20@@%’2@% i ¢ ammoni a/ CHC13); IR (KBr) 1650, 1485&@%&4
cnf'; "HNWVR 1.18 WO 01/16136 PCT/USCOR3882 (DVMSO-4) S 1.84-1.93 (m 2H),
2.18 (s, 6H, 2.38-2.43 (m 2H), 3.52-3.53 (m 2H), 4.10 (t, 2H, J = 6.4
Hz), 4.42-4.45 (m 2H), 7.11 (d, 2H, J =8.8 Hz), 7.33 (t, iH J 7.8 Hz),
7.79 (d, 2H, J = 8.8 Hz), 9.82-7.87 (m 2H), 8.38-8.42 (m 1H). HRMS cal cd
for C21H24N402 364. 1899 If‘ound 364.1890. Anal. (C21H24N402.0.1H20O C,
H 5 N Exanple 122: - (Oq0-1

?. 4-t hi onor phol i n- 4-yl | ) /~v11- 8. 9-di hydro-7H

2.7.9a-triaza-benzoi cdi BN-6-one 0 0 NH NH NCSSMOHN) N O C- rt, t
h, 5396 Z-N nt s o 10 108
1- (4- Thi onor phol i n-4-yl meth

phenyl ) -8, 9-di hydro-7H 2,7, 9a-tri aza
105) (0.058g, 0.15 mmol) was suspended.in

MeOH (3 nlL) and cooled to Odr osucci ni m de (0.021g, 0.15 mml) was

added, and the reacti on stirr hour at O C before being slowy warned
to room t enper at . I s _The sol Véasnt was_r.e ved | vacuo, and th%_ rude
product purified fI REROYG ; X gelp @Fﬁdo 08 ut§ ng% th3~10%

M:OH/ CHC13 t hydadxyethoxbéhddldehydssd desénwaa 1ﬁfli‘xam‘phl Egee:@qi ivilon Fénovaldf7thé ( dec) ;
Rf = 0.18 (10% M CHqufg& R'KCKEB% 38 1481, 1380, 1022 cm 1: 'H NWR
( DVBO- d6) 8 ? Eu%-b sidugswas dissolyed in GHLCLAT;_ The aguequg layer) 3. 67

7 , 20 =
(s HZH§ Py gﬁa&mmatﬂepdd 48“?53111%0“&“ fsdindife TE saifishfoes Ritteed

394. 1463 ( nand, W&b%wltw;btqmdnmmwe( (G0 %)26 2 3elow Sbrooy satid: mp .
253-254 °C (dec); R = 0.01 (5% MeOH/EtOAc); IR (KBr) 1666, 1481, 1310, 1256
cm’; 'H NMR (DMSO-dg) 8 3.52-3.53 (m, 2H), 3.75-3.76 (m, 2H), 4.07-4.11 (m,
2H), 4.43-4.45 (m, 2H), 4.85-4.95 (m, 1H), 7.13 (d, 2H, J = 8.8 Hz), 7.33 (t, 1H, J =
10 7.8 Hz), 7.78-7.87 (m, 4H), 8.40 (1, 1H, J = 5.7 Hz). HRMS calcd for CysHi7N303
323.1270 (M+), found 323.1268. Anal. (C1sH17N303:2.0H,0) C, H, N.

benzo[cdlazulen-6-one

15

NH

N(CHa)2
e
The compound was prepared from diamine g and  4-[3-
- dimethylamino)propoxy]benzaldehyde as described in Example 19 using CHCl; as the
workup solvent. White amorphous solid (49 %): mp = 177-178 °C; R¢ = 0.13 (7%
20  methanolic ammonia/CHCl;); IR (KBr) 1650, 1483, 1380, 1254 cm™; 'H NMR
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Exanpl e 123:

1-14-(2-Pyrrolidin-1-yl-ethoxy)-phenyll-8.9-di hydro-7H2.7.9a-tri aza-
benzof cdl %(% 9 one 25 119 WD 01/16136 PCT/USOO 3882 OO0 ~ii5 5h 2.
pyrrolidi ‘%ER IV~/ N- 100 C, 12h, 230/.(2 steps) N -R&§7e5442388%0 ./
1-[ 4- (2- Hydr oxy- et hoxy) - phenyl ] - 8, 9-di hydro-7H 2,7, 9a-tri aza-

benzo[ cd] azul en- 6- one (Exanpl e 120) (0.51g, 1.59 nmol) was dissolved in
pyridine (16 nlL) and cooled to 0 C. Methanesul fonyl chloride (0.15 ni,

111- 3|1rremtnr)1|yl) émiﬁgfg‘g?b%@' ?@;\g %?é?g&m@%(}&ﬁ’rm31§8 (P 2Hhd stirred

5 h. The salemi2ENIS= 64@9@424&45%1@1),711@ (de.m C’lES‘GH«Fz), ﬁw&piﬂeﬂ-l n
CHC13/ water, and_the. or anc was_ separa d wth brine, dried

Cho oo o7 SRR 26 (a Bl A 8 HY Tis2hdr e ztﬂaes %&8&3 mesm HRMSgzlsd: 1 i on of
the mesyl giec{ft }%@z 394?8%9%) foviﬁ&3d4§ ‘Sﬂu 6@) grgfle (3 nl).
e reactl

Pyrrolidine so 7 ., 0.83 mMmmol) Wasa n héated to

100 C O\ﬁerrNght The solvent was renoved in vacuo, and t he residue
subjected to flash silica gel chromat ography eluting with 0-5% McOH CHC13s
t hen 5% net hanolic ammoni a/ CHC13 to obtain 0.073g (24% from

) nfdth i )

- np
172- 175 C;, && enzoledla 9% ¢ anmoni a/ CHC13); IR (KBr) 1627, 1600,
1480, 1252 cml, 'HNIVR(DIVBOd6) S1.75-1.71 (m 4H), 253254(m 4H) ,
2.83 (t, 2H, J 5.8 Hz), 3.52-3.53 (m 2H), 4.17 (t, 2H, J = 5.8 Hz),
4.43-4.45 (m 2H), 7.13%d, 2H, J = 8.8 Hz), 3(t 1H, J = 7.8 Hz),
7.78-7.87 (m 4H), 8. NkH, J = 5.6 Hz) Ve wal cd for C22H24N4AC2
376. 1899 (M+), found : ) C, H N Exanple 124:
| -14-(2-D nmet hyl am n 2.7.9a-triaza-

o s N\_/

1-(4-Thiomorpholin-4-ylmethyl-phenyl)-8,9-dihydro-7H-2,7 9a-triaza-

benzo{cd]azulen-6-one (Example 105) (0.058g, 0.15 mmol) was suspended in MeOH
(3 mL) and cooled to 0 °C. N-Chlorosuccinimide (0.021g, 0.15 mmol) was added, and
the reaction stirred 1 hour at 0 °C before being slowly warmed to room temperature.

1s  The solvent was removed in vacuo, and the crude product purified by flash silica gel
chromatography eluting with 3-10% MeOH/CHCI; to afford 0.031g (53%) of an off-
white solid: mp = 247 °C (dec); R¢ = 0.18 (10% MeOH/CHCls); IR (KBr) 1658, 1481,
1380, 1022 cm™; 'H NMR (DMSO-de) & 2.66-2.80 (m, 4H), 2.86-2.93 (m, 4H), 3.53-
3.54 (m, 2H), 3.67 (s, 2H), 4.45-4.48 (m, 2H), 735 (t, 1H, J = 7.8 Hz), 7.53 (d,2H, J

20 =7.8 Hz), 7.82-7.90 (m, 4H), 8.40 (m, 1H). HRMS calcd for C2;H2;N40,S 394.1463
(M), found 394.1463. Anal. (C21H22N40,8.1.25H,0) C, H, N.

benzo[cdlazulen-6-one

25
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benzof cdl azul en- 6-one 120 WO 01/16136 PCT/USOOR3882 O N}H J NN
I--J,--N()2 Using the procedure to prepare
1-[4-(2-Pyrralidin-1-yl-ethoxy)-phenyl]-8,9- '

di hydr o- 7|—|—‘%,8‘?,1'gédg? ri aza- benzo[ cdj azul en- 6- one (Exarrpl e 1295”?5103mr§%yl ate
(0.103g, 0.26 mmol) was treated with di methylam ne (2M solution in MOH,
1.03 nm., 2.05 s mmol) in dinethylacetamde (3 nL.) and heated to 100 C
overnight. The solvent was renoved in vacuo, and the residue subjected to
flash silica gel chrorgtography eluting wth 0gb% MeOH CHC13, then 5%
met hanol i ¢ anmoni a/ CHCA3 to obtain 0.051g (18%

1-[ 4- ( 2- Hydr oxy- ef#0Ox eny PsSBCoRvy| hydr a-triaza-benzo[ cd)azul e
n- 6-one; Exanple id:/np = 184-186 C, Rf =

1479, 1251, 1180

0.26 (7% 10 et hand nf- BYeigige: R (
cni'; '"HNWR (DVBONSS) 8 2. 2@065‘”‘% ) 2H, J = 5.8 Hz), 3.52-3.53
(m 2H), 4.15 (t, 2H 5.8 Hz), , 7.13 (d, 2H, J = 8.7
Hz), 7.33 (t, 1H, J = ‘r 7.78- 7.87 (m 40 (t, , J =56
Hz) . HRVS cal cd for C20 09— D. 1743 (M), j—]ﬂ@ Anal .
(C20H27N402) C, H, 1@ 15 =~- pl e 125:
2. 795111 aza. benk U B BBRERUBR Y Rbo R p-parey oty Sa-ad ' © "1
benzo[cd)azulen-6-one (Example 120) (0.51g, 1.59 mmol) was dissolved in pyridine
(16 mL) and cooled to 0 °C. Methénesulfonyl chloride (0.15 mL, 1.91 mmol) was
s added dropwise followed by 0.01g of 4-dimethylaminopyridine. The reaction mixture
was warmed to rt and stirred 5 h. The solvent was removed in vacuo. The residue was
dissolved in CHCls/water, and the organic layer was separated, washed with brine,
 dried (MgS04) and concentrated to give 0.25g of the crude mesylate. A portion of the
mesylate (0.11g, 0.28 mmol) was dissolved in dimethylacetamide (3 mL). Pyrrolidine
10 (0.07 mL, 0.83 mmol) was added, and the reaction heated to 100 °C overnight. The
solvent was removed in vacuo, and the residue subjected to flash silica gel
chromatography eluting with 0-5% MeOH/CHCl;, then 5% methanolic
ammonia/CHCI; to obtain 0.073g (24% from 1-[4-(2-Hydroxy-ethoxy)-phenyl]-8,9-
dihydro-7H-2,7 9a-triaza-benzo[cd]azulen-6-one; Example 120) as an amorphous tan
15 solid: mp = 172-175 °C; R¢ = 0.18 (7% methanolic ammonia/CHCl;); IR (KBr) 1627,
1600, 1480, 1252 cm™; 'H NMR (DMSO-dg) 8 1.75-1.71 (m, 4H), 2.53-2.54 (m, 4H),
2.83 (t, 2H, J = 5.8 Hz), 3.52-3.53 (m, 2H), 4.17 (t, 2H, J = 5.8 Hz), 4.43-4.45 (m,
. 2H), 7.13 (d, 2H, J = 8.8 Hz), 7.33 (t, 1H, J = 7.8 Hz), 7.78-7.87 (m, 4H), 8.41 (t, 1H,
J = 5.6 Hz). HRMS calcd for CxpHuN4O; 376.1899 (M+), found 376.1913. Anal.
20 (CxxHuN4O2) C H,N.

benzo[cd]azulen-6-one
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0 20 ~~~JJJ 121 WD 01/16136 PCT/ US00/ 23882 The product was prepared from
diam ne g and 4-[2-(tetrahydro-pyran-2-yloxy) ethyl]-benzal dehyde

[ Ackerl ey, e ., J. Med Chem 38, 1608 (1995)] as descgril | Exanpl e
19 to gi vB"‘b‘hQ@é‘(?G% of a white solid: np = 189-190 C 1%&”%’9?1 (90%

Et OAc/ hexanes); IR (KBr) 1627, 1482, 1379, 1028 cm'; '"H NWR (DMSO-d6) S s
1.42-1.52 (m 4H), 1.57-1.71 (m 2H), 2.94 (t, 2H, J = 6.7 Hz), 3.36-3.43
(m 1H), 3.50-3.53 (m 2H), 3.60-3.69 (m 2H), 3.84-3.92 (m 1H),
4.43-4.46 (m 2H), 4.60-¢461 (m 1H), 7.35 (t, 1H, J = 7.8 Hz), 7.46 (d,
2H, J =8.1 Hz), 7.78 (d,W2H, J = 8.1 Hz), 7.85-7.90 (m 2H), 8.39-8.43
(m 1H). HRMSB cal cd C23RN25N303 391. 1896 (M), found 391.1902. Anal.
(C23H25N3®) C, H, le 126: 1-(4-Pyridin-2

yl - phenyl ) -8. 9-di hydr o 7 . 7.9a-triaza- benzofcdl azul en-6-one B(OH)2 \ Br
cat (Ph3P)4Pd, NaHCOs N=X ( DME, H2Oi ~ I \ | CHO / rt - rsflux, 4.5h,
78% CHO. OO0 O/CHO 2iY HS+ N g 62 15 (a)

4-Pyri di n-2-yl - benzal deh é oId, et al., J. Med. Chem 41, 3387(1998)]:

2- Bronopyri di ne (0.50g, 3. Mnmz di ssolved in DVE (26 nl).
Tetraki s(triphenyl phospi ne)p dium(0) (0.11g, 0.09 nmmol) was added, and

ggfd Eg?gglg?n S L‘laée %}ocr u%n te eratILJ[4e('2_ olg' n-linyﬁ1 Ehg)%y)-p%eny?fgw boronl ¢

dihydro-7H-2,7,9a—triaza-benzo[cd]azulen-é—one (Example 123) the mesylate (0.103g,
0.26 mmol) was treated with dimethylamine (2M solution in MeOH, 1.03 mL, 2.05

5 - mmol) in dimethylacetamide (3 mL) and heated to 100 °C overnight. The solvent was
removed in vacuo, and the residue subjected to flash silica gel chromatography eluting
with 0-5% MeOH/CHCl,, then 5% methaholic ammonia/CHCI; to obtain 0.051g (18%
from 1-[4-(2-Hydroxy-ethoxy)-phenyl]-8,9-dihydro-7H-2,7,9a-triaza-benzo[cd}azulen-
6-one; Example 120) as an amorphous white solid: mp = 184-186 °C; R¢ = 0.26 (7%

10 methanolic ammonia/CHCls); IR (KBr) 1627, 1479, 1251, 1180 cm™; 'H NMR
(DMSO-dg) 8 2.23 (s, 6H), 2.67 (1, 2H, J = 5.8 Hz), 3.52-3.53 (m, 2H), 4.15 (t,2H,J =
5.8 Hz), 4.43-4.44 (m, 2H), 7.13 (d, 2H, J = 8.7 Hz), 7.33 (t, 1H, J = 7.8 Hz), 7.78-
7.87 (m, 4H), 8.40 (t, 1H, J = 5.6 Hz). HRMS calcd for C2oH22N40, 350.1743 (M+),
found 350.1756. Anal. (Co0H22N40,) C, H, N.

15
Example 125: 1-{4-[2-(Tetrahvdro-pyran-2-yloxy)-ethyl]-phenyl}-8.9-dihydro-7H-
2.7.9a-triaza-benzofcd]azulen-6-one

0O

o

20

121



20 3.54 mvol) was added to the reaction followed by a solution of 0.80g of
NaHCO3 in 122 WO 01/16136 PCT/ US00/ 23882 13 nlL of water. The reaction was
refluxed for 4.5 hours. The solvent was renoved in vacuon%&[}&%@ﬁisaéesi due
di ssol ved | WOMAHS 100 The organic |ayer was separated a Wi th
water and brine, then dried. (MgSO4). The product was purified by flash
silica gel chromatography eluting with 5-10% Et OAc/ hexanes to gi ve 0. 459
(78% of a 5 white SO|Id whose NVR data natched the literature: = 50-52

Fr om ti i ne o anatacoguA v RRpHSh iR BRaRRLA 1@ (i I RS

to give 0.61gthyl0zaddehade [@fckeﬂemttaaa £aMed) Chm 38,2508 ﬂD@S)IasBEscﬁbﬂi az ( 10%

N 56 5 o7 1 mEXBmple 1916 2% G958 (16 ff  whitgisorid 1 s0-19pobM R, § BT 904
3H), 8.00 (dﬁték'c/héxanes? "!R"ﬁ&Br?_é6@)9 1@9‘2 1@7'9 9028 &n® “?I)NMRB(ﬁﬁsﬁidﬁ) %H J =
8.4 Hz), 8.44 (t, 110 J =2 3.9 Hz)

for C21H 6M4d 4341352_L(§QA4I€)VI1)57-11‘HUM 23'1902%23 2. 6.7 mlmmssammﬂm C
H N 15 Exa

1 (2o ydr ORRRL R 2RO 59 B AN 3 A D4 6 . 2D, 4.60-4.61

benzof cdl azulg@anis\y, ass (€ 14, JNH7 BlHiz),HCA6 (d] 2H(li7 ex@b #H)-7.78 @ 12H; 7 = &0 Hz93% N

5. di hyar D Gugid! £263 é@iﬁﬁ@y%ﬁs@éﬂeﬁﬂs R e 0. 810

2 07 Mol ) Wasundi39$.2b02 dadah (C3HasN303) C, H, N.

10

Example 126:

benzo[cd]azulen-6-one

B(OH)z

cat (PhgP)sPd, NaHCOg —N
DME, H,0
U rt-reflux, 4.5h,78% g/)_O'C"p

o] o}
— NH .
N CHo + DMA, NaHSOs N
N\ / J 100 °C, 50% )
. N N
H
NHz N=

15
(a) 4-Pyridin-2-yl-benzaldehyde [Bold, et al., J. Med. Chem. 41, 3387(1998)]:
2-Bromopyridine (0.50g, 3.16 mmol) was dissolved in DME (26 mL).
Tetrakis(triphenylphospine)palladium(0) (0.11g, 0.09 mmol) was added, and the
reaction stirred at room temperature for 10 minutes. 4-Formylboronic acid (0.55g,

20 3.54 mmol) was added to the reaction followed by a solution of 0.80g of NaHCO; in

122



MeOH (21 nl). 4M HCl/di oxane (0.57 nL, 2.27 mmol) was added, and the
reaction stirred at rt for 3 h. The sol vent was renoved in vacuo, and the

resi due syhj to 25 silica gel chronatography el uti | %0
met hanol i%ﬁ%ﬁ?m CHC13 to give 0.59g (93% of a whi tggg)%%’%p =
263-265 C; Rf = 0.08 (5% MeOHI EtOAc); IR (KBr) 123 WO 01/16136

PCTJUSCO/ 23882 1655, 1602, 1482, 1382 cm1; 'H NVR (DVBO-d6) S 2.82 (t,
2H, J = 6.8 Hz), 3.53- 3.55 (m 2H), 3.64-3.71-(m 2H), 444446(m 2H) ,

4 67 ( t, 1?’5 mi.. v&teg 'HQ reactiod ‘Wa i’eﬂuxécﬁ'or@ 52110er8 T‘Hék@lvgnt%s (‘éiinovg&'lm 8.2
77 d J 0 (m .43 (m 1H). HRVB

cal cd f or eza@mmmsmezresm dnsgﬁle(l mEtOAoéﬂzm ﬁmﬂorx&aqlayerswmarated and

L4 (o po Pl e vt pi, TR HER0Q: gt mpc pufsdby o

benzof cdl agititegel Ghmm&ograw ehhdihg\#ntlﬂﬂlﬂ%@t@A@M&tﬂneWSglw(er(es%jﬁﬂd owi ng t he
procedure used for 1- I d
1-yl - et hox %ﬁm%?‘ﬁﬁ%“?r%eﬂmaégsﬁeﬁzo[cd] azul en- 6- one

(Exanpl e 123) (fbﬁ?fﬂecom und:
1-[ 4-(2- hydroxy- ethyl) phenyl] 8, 9-di hydro-7H2,7,9a-tri aza-

benzo[ cd] azul enTie: piedict pvas rigerarerbioflowing the pregeryre feom (dismine g wd 45 C

0. 08" ( Joo nbfidm2 Bt beuueckife b Selapit iR ERERRIOG g8 0.4 R ol SE0L) 77
cm 1; 1H NwRité SBOmp4) 23-2097C; Re 79.32G10%HeOH/E1OAR); IR ((CBr) w4y, 1486,73- 2. 75

211 3-2.88 { 3 4, 7.34
(i) %433 g T M50 336887, G oy S Y 80 (5, 4687 380 7O
;’6&;423230(0% r%"?H) 854%765(11(%%4), s;oe-(dszﬁ H@sﬂﬁlyﬂs) @(aamdéaom,leziglgo

oun n e
1-f 4- (2-Di ﬁé?v@d%n’nn*?étﬂﬁ'l%“"pﬁe}ﬁi} 85(35%6 (8 ‘#ﬁfz ?%ﬁ%ﬁ%
benzof cdl agyil £z 65 BIN,O 340.1324 (M+), found 340.1323. Anal. (C21H6N:0:0.5H;0) C,
H,N.

15
Example 127: 1-[4-(2-Hydroxy-ethyl)-phenvl]-8,9-dihydro-7H-2.7. 9a-triaza-

benzo[cdlazulen-6-one

(0]
NH
HCI 1,4-dioxane
MeOH tt, 3h, 93% N
N==
O .
125

1-{4-[2-(Tetrahydro-pyran-2-yloxy)-ethyl]-phenyl }-8,9-dihydro-7H-2,7,9a-
triaza-benzo[cd]azulen-6-one (Example 125) (0.81g, 2.07 mmol) was dissolved in
MeOH (21 mL). 4M HCl/dioxane (0.57 mL, 2.27 mmol) was added, and the reaction

20

stirred at rt for 3 h. The solvent was removed in vacuo, and the residue subjected to
25 silica gel chromatography eluting with 3% methanolic ammonia/CHCI; to give 0.59g
(93%) of a white solid: mp = 263-265 °C; R¢ = 0.08 (5% MeOH/EtOAc); IR (KBr)

123



124 WD 01/16136 PCT/USOCO 23882 ONH \ I N P N NCH3)2 The product was
prepared follow ng the procedure used for 1-[4-(2-Pyrrolidin-

1-yl - et hoxy henyl J- 8, 9-di hydro- 7H 2, 7, 9a-tri aza- benzo[ cd one
L et hoxy e RS, bepbbois
1-[4-(2- hydroxy. -ethyl)-phenyl]-8,9-di hydro-7H 2, 7,9a-triaza 5

benzo[ cd] azul en- 6-one (Exanple 127) and net hanol i c dinmethylam ne heating to

85 C overnight to give a 26%yield (2 steps) of a yellowsolid: mp > 98 C

1307 et HUR 1O REBEIaRE G 5 NR QSO0 4 5 ) Sy 48, 5,0

(m 2H), 3. 5%ﬁ3(ﬁﬁzﬂm3€:ﬂ71 (xﬂ,ZH)4,446146mmﬂﬂ),437&41(iu—15-m&),qﬁ(8, Hz)
7.43 (d, 2H, J = 8.2 H), 7323784790&%%{)
8. 39- 8. 43 (mlHl-}LIF7$-IHK/B7€§I(‘é(?H dr— &Q&hﬁa?\ﬁ’ﬁds%g 118 Henitidf-7

?3(541?’?2&?& In Zé% enylogmg 9%‘ nﬁfﬁﬁ%@}%@élnl %Vzlg) found 307.1331.

benzof cdl azulAmal &@HﬁNb@z-MI:IzONElmHW Fig, PtOF, AcOH 50 sopsi,rt,1zn,a59X. N

NH 126
1- (4-Pyridin-2-yl - phenyl )-8, 9- d| hydro H2,7,9a- trlaza benzo[cd] azul en- 6-on

e (Exarrpl e Ezf
Pl ati num
benzo[cd)azulen-6-one

LIS

NH

O

The product was prepared following the procedure used for 1-[4-(2-Pyrrolidin-

10

1-yl-ethoxy)-phenyl]-8,9-dihydro-7H-2,7,9a-triaza-benzo[ cd]azulen-6-one  (Example

123) from 1-[4-(2-hydroxy-ethyl)-phenyl]-8,9-dihydro-7H-2,7,9a-triaza-

_ benzo[cd]azulen-6-one (Example 127) and pyrrolidine, heating to 85 °C overnight to

15 give 0.13g (49%) of a yelloW solid: mp >201 °C (dec); Ry = 0.08 (7% methanolic

ammonia/CHCL); IR (KBr) 1655, 1627, 1481, 1461, 1379 cm’™’; 'H NMR (DMSO-

dg) & 1.70-1.75 (m, 4H), 2.49-2.55 (m, 4}D, 2.73-2.75 (m, 2H), 2.83-2.88 (m, 2H),

3.50-3.53 (m, 2H), 4.44-4.46 (m, 2H), 7.34 (t, 1H, J = 7.8 Hz), 7.44 (d, 2H, J = 8.1

- H2),7.77 4, 2H, J = 8.1 Hz), 7.84-7.90 (m, 2H), 8.41 (t, 1H, J = 5.6 Hz). HRMS
20 caled for C22HasN4O 361.2028 (M+H), found 361.2037. Anal. (C22H24N40) C, H, N.

benzofcdlazulen-6-one
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125 WD 01/16136 PCT/US00123882 oxide (0.065g) was added. The flask was
evacuat ed, placed under a hydrogen atnosphere at 50 psi and shaken on a
Parr appar.at ernight. The catalyst was filtered of Flgmhgﬁ sol vent
removed. ‘Yﬂéﬁl’i‘fl%e product was purified by flash sili ca}cgg chromat ogr aphy
eluting with 1-9% nmet hanol i ¢ ammoni a/ CHC13 to give 1.45g 5 (85% of a white
solid: nmp = 263-265 C, Rf = 0.08 (7% net hanolic ammoni a/ CHC13); IR (KBr)
1662, 1472, 1381, 840 cm;'H NMR (DI\/ISO d6) 81.34-1.60 (m 4H), 1.74- 1.81
(m 2H) 266273(dn 1H) 3.07-3.11 (in, IH, 3.52-3.53 (m 2H),
3.66-3.69 (m 4.46 (m 2H) 7.35 (t, IH J =7.8 Hz), 7.56 (d,
2H, J-83Hz) : 2H J 8.3 Hz), 7.84-7.90 (m 2H), 8.39-8.43
(in, 1H. HRMS 02'1H21N40 i 0 345. 1715 (MH, found 345.1719.
Anal . (C21H22NAOX C, NA' N. Exanpl e 131: '

1-14- (D et hyl am N oxi de) net hyl - phenyl - 8. 9-di hydro-7H- 2. 7, 9a-

triaza- benzof cdl azul -one 0 NH NH 30% H902. MeoH N-) R, 96h,15%JJ N
" ON CH3 58 N 15 '
1- (4- D net hyl am nonet - phenyl )-8, 9-di hydro-7H 2, 7, 9a-tri aza-

benzo[ cd] azul en- 6-one ( | e.58) (0.19g, 0.60 nmmol) was dissolved in MeCH
(10 nl). Hydrogen peroxi denglf)fo solution in water) was added, and the

reaction stirred at rt for 4 da The sol vents e.r ed vacuo to
give 0.2 g of cFhgguoducs WWW"C%&%%M&?M“@ %g%{%s[igg}ﬁf’
preparati Vf Hiﬂ‘&.}'ﬁmﬁ% 18 n%lg?’?&bhm 991ukm-beﬂo@ca<}‘&81eme25@ax>ém%b zmﬂ)

eluting w hase’ starting w 95% wat er/ acetonitrile

for 4 mnul2®, theﬁomeachl A 44 Wmﬂbﬁm‘éﬂlﬂ‘ﬁﬁ'wdé?ﬂgr 19a-tigzant es, and
finally S(y%enzofed{aﬁ.ﬁgx} §3hd (ﬂxtitpnpﬁfltzﬁana%éﬂla{wf@&ﬁeﬁlyiaﬂﬁné Kadhdods dche 20

overnight to give a 26% yield (2 steps) of a yellow solid: mp > 98 °C (dec); Rs = 0.08
(7% methanolic ammonia/CHC;); IR (KBr) 1653, 1479. 1381, 1307 cm™; "H NMR
(DMSO-ds) & 2.21 (s, 6H), 2.50-2.56 (m, 2H), 2.79-2.84 (m, 2H), 3.52-3.53 (m, 2H),
4.44-4.46 (m, 2H), 7.34 (t, 1H, J = 7.8 Hz), 743 (4, 2H, J = 8.2 Hz), 7.77 (4, 2H, J =

10 8.2 Hz),7.84-7.90 (m, 2H), 8.39-8.43 (m, 1H). HRMS calcd for CooHzN4O 335.1872
(M+H), found 335.1865. Anal. (CooH22N:0) C, H,N.

Example 130: 1-(4-Piperidin-2-yl-phenyl)-8.9-dihydro-7H-2,7.9a-triaza-
benzo[cd)azulen-6-one

0]
NH
g, P10p AOH___
> 50 psi, 1t, 12h, 85% N—)

72\

15

NH
126

1-(4-Pyridin-2—y1—phenyl)-8,9—dihydro-7H—2,7,9a-n'iaza-benzo[cd]azulen—6-one
(Example 126) (1.26g, 3.72 mmol) was dissolved in acetic acid (60 mL). Platinum
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mnute run tinme (RR = 12.27 mnutes, flowrate = 15 nL/mn.) to give 0.03g
(1599 of a 25 hygroscopic solid: IR (KBr) 1645, 1463, 1382, 1308 cm; 'H
NVR (DMSO-d6) S 126 WD 01116136 PCTMSOOr 23882 3. 03 (s, glaj)r wﬁga 54 (m
2H) 441(%01214)136447449(m2H) 7.36 (t, 1H J = 7. ﬁz"? 278 (

2H, J = 8.2 Hz), 7.86-7.92 (m 4H), 8.42-8.46 (m 1H). HRMS cal cd for
Cl19H21N402 337.1664 (M+H), found 337.1661. Anal. (C 9H21N402.2.0H20) C, H,
N. s Exanpl e 132:

penzof cal az it (5628 s et RIBRMAE Sy e ol oG DRSS, g,

’Il') 4N-P) ' - Szf;hbf% atr’\]ii‘d ﬁlil ahg(kgﬂgbnhonda Par7r lel_pgar;tus overnight. The catalyst was | 3
t - -6-

one ( Exanpl eliltereh SfEmITRE Sgvess wm%we?l T CEiOE BB PSR DR EER ang

acetic acid,g Qh?ﬁ}“ﬁ&mﬁ'ﬁﬁ th NoNBERaricOaRm ﬁ/cﬁitl | giveraasadded,
fol | owed by & Solut o f 3ﬁﬂ‘gjformal dehyde (lglnc wat g[rl %vl n 5 L of
MeOH. Thes r e85%) ofia white salid: mpee263:2650 Saneﬂmr@%umh#nehc mom(ﬁlich)rhe

Groc1a) sat ur b BRI P e B GRISOLR AT A0 IRE T

brine, and df gen(NpSO%bb-2.78En, 391)VR07-3 M8 $m) EHY3e52-3.58 @h\2H), B6EBFI(B3% of a

(Ker) 1662, MBb4 A4 Al 2000254 .4 AR EaNERS Woghos - B0 R A oy '

1.94 (S 3H) y 2 @ZH% bR4(790 &IiDzH)? sBﬁ,r@@gm )“ﬁRM% &‘i»chfo?sz(m.NR@ IH)
3.53-3.54 (m 2§l), 45448m§ &h 8 Hz), 9 (d
2H, J = 18. 23490715 (M), faund 3 1?119—:?9122(% Hz 03&211711910 (m 2H) , 8 39 8. 43
(m 1H). HRMS calcd for C22H24N40 360. 1950 (M+), found 360.1942. Anal.

( C22H24NAQ. 0. 75H20) C H, .

triaza-benzo[cdlazulen-6-one

O
NH
> 30% HyOo, MeOH —)
i, 96h, 15% = .
( Lo
—Uhg
58 N e,

15
1-(4-Dimethylaminomethyl-phenyl)-8,9-dihydro-7H-2,7 9a-triaza-
benzo[cd]azulen-6-one (Example 58) (0.19g, 0.60 mmol) was dissolved in MeOH (10
mL). Hydrogen peroxide (30% solution in water) was added, and the reaction stirred
at rt for 4 days. The solvents were removed in vacuo to give 0.2 g of crude. Of the
20  crude product, 0.05g was purified by preparative HPLC using a MetaSil AQ column
(10p C18 120A 250 X .21.2mm), eluting with a gradient mobile phase starting with
95% water/acetonitrile for 4 minutes, then reaching 40% water/acetonitrile after 12
minutes, and finally 5% water/acetonitrile after 15 minutes to the length of the 20
minute ron time (R, = 12.27 minutes, flow rate = 15 mL/min.) to give 0.03g (15%) of a
25 hygroscopic solid: IR (KBr) 1645, 1463, 1382, 1308 cm™; 'H NMR (DMSO-ds) &
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N. 127 WD 01/16136 PC | /US00123882 Exanple 133:

1-14-(2- Methyl -2Htetrazol -5-yl)-phenyl | -8. 9-di hydro-7H 2. 7. 9a-tri aza-
benzof cdl -6-one O NH ~ 1 J NN NONN i %s%&nmgms

pr epar ed %S‘hﬁgilsgm ne g and 4-(2-nethyl-2Htetrazol - 5-yl -"genza dehyde
[Bold, et al., J. Met Chem 41, 3387(1998)] using the procedure described
in Exanple 19 to give a tan solid (50%: np = 280 C (dec); Rf = 0.29 (5%
McOHI Et OAc); IR (KBr) 1667, 1455, 1306 cm1; 'H NVR (DVSO- d6) 8 3.55-3.58
(m 2H), 4. S 6Hp )53 15D, 21D34.40Ys, 3H), 4.47-880 (h, 2017.96 @ 18, § L9k
7.88-7.94 (érlhéj ésH?H?u 0 8. 07&?’32,}52H,F3 =H%’.5 Hz),qlté]’. Z@j(ci&(ZH, 'J = 8.5 Hz),
8. 42- 8. 46 (Hz), L7 (d, BRME=0%2 He), 1$6-7.221@H#5)8)4238.86 (18 3BH), \MBMSfcalgd for345. 1340.

e phenyl ) Gaamth Aok epap) galiy 35T SB6P S NGB EH N 1 0g o
01/ 16136 PCT/USOQ 23882 B(OH)2 ° cat (Ph3P)4Pd, NaHC03 N | + DVE, H2O CHO

rt - reflux, 4Sh, 94% CHO e s
s  Examplé 132 I-[4-(1-Methyl-piperidin-2-

benzo[cdlazulen-6-one

(o]
H NH
NaCNBHg, MeOH, AcOH
CH,0, Hz0, 1, 1.5h, 83% >
. CHs
NH N
130
10 1-(4-Piperidin-2-yl-phenyl)_8,9—dihydro-7H-2,7,9&-uiaza—bénzo[cd]azulen-6-

one (Example 130) (0.31g, 0.89 mmol) was dissolved in MeOH (13 mL) and acetic
acid (0.21 mL, 3.57 mmol).l NaCNBHj; (0.056g, 0.89 mmol) was added, followed by a
solution of 37% formaldehyde in water (0.09 mL) in 5 mL of MeOH. The reaction
was stirred at room temperature for 1.5 hours. The solvents were removed in vacuo,
15  and the residue was dissolved in CH2Cly/saturated NaHCO;. The organic phase was
separated, washed with brine, and dried (MgSO4). The solvent was removed to give
0.25g (83%) of a white solid: mp >180 °C (dec); Ry = 0.21 (10% methanolic
ammonia/CHCl;); IR (KBr) 1662, 1601, 1479, 1309 cm™; 'H NMR (DMSO-ds) &
1.23-1.78 (m, 6H), 1.94 (s, 3H), 2.02-2.11 (m, 1H), 2.86-2.89 (m, 1H), 2.95-2.99 (m,
20 1H), 3.53-3.54 (m, 2H), 4.45-4.48 (m, 2H), 7.35 (t, 1H, J = 7.8 Hz), 749 (4, 2H, J =
8.2 Hz), 7.81 (d, 2H, J = 8.2 Hz), 7.84-7.90 (m, 2H), 8.39-8.43 (m, 1H). HRMS calcd
for CaaHayN4O 360.1950 (M+), found 360.1942. Anal. (CxH24N:0.0.75H;0) C, H,

N.
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0O _/ NHDVA NaHSO3 NH \ I | CHO+ ! N} 100 oc, g NJ HNH2 N g N
(a) 4-Pyridin-3-yl-benzal dehyde Thi s al dehyde was prepared using the
procedure for 4-pyridin-2-yl- benzal dehyde in Exanple 126 from

3- bronopyri WOel/isk¥ 4-f ornyl boronic acid to give s a whit@CEUB82IPE2 ne
solid (949 : np = 53-55 C Rf = 0.08 (30% Et CAc/ hexanes); IR (KBr) 1700,
1605, 1219 cm 1; 'H NMR (CDC13) 8 7.55-7.60 (m 1H), 7.76-7.79 (m 2H)
8.01-8.05 (m 2H), 8.08-8.12 (n1 1FD 08.69-8.71 (m 1H), 8.94-8.95 (m 1H),

10. 10 (s,
prepar ed acceRdddy

pound 10 The roduct was
Rheny]-8 yi am ne

g and 4-pyri g 0 Azugﬁmgedehyde to give a cream colored solid (97%: np

= 284-286 C 0 McOH/ Et OAc); IR (KBr) 1656, 1468, 1399, 1306
cm1: 1H NVR (DVBO-4) 8 3.55-3.58 (m 2H), 4.51-4.54 (m 2H). 7.37 (t, 1H,
J= 7.8 H), 7.51-7.56 (mglH), 7.87-8.02 (m 6H), 8.17-8.21 (m 1H),

8.42-8.46 (m 1H), is 8.62 Wdd, 1H J = 1.5, 4.8 Hz), 9.00 (d, 1H, J = 1.8
Hz). HRMS cal cd for C2EATGS oNH340. 1324 (M+), found 340.1313. Anal.
1%

(C21H,6N40) C, H, N
1- (4-Pyridin-4-yl - phen
benzof cdl azul en- 6-one 20

5:
=di hydro-7H-2.7.9a-tri aza-
WD 01/ 16136 PCT/ US00/ 23882 Hn B(OH)2 Cl1 cat

y g

(Ph9P) 4Pd, NaHCO9 _ _ + NE ., HON\ / \ / CHO

10

15

N
!\
~, 7~

\
CHa
The product was prepared from diamine g and 4-(2-methyl-2H-tetrazol-5-yl)-
benzaldehyde [Bold, et al.,, J. Med. Chem. 41, 3387(1998)] using the procedure
described in Example 19 to give a tan solid (50%): mp = 280 °C (dec); Ry = 0.29 (5%
MeOH/EtOAc); IR (KBr) 1667, 1455, 1306 cm”; 'H NMR (DMSO-ds) § 3.55-3.58

~ (m, 2H), 4.46 (s, 3H), 4.51-4.53 (m, 2H), 7.38 (t, 1H, J = 7.8 Hz), 7.88-7.94 (m, 2H),

8.07 (d, 2H, J = 8.5 Hz), 8.24 (d, 2H, J = 8.5 Hz), 8.42-8.46 (m, 1H). HRMS calcd for
C13H15N70 345.1338 (M+), found 345.1340. Anal. (ClsH] 5N7000.25H20) C, H, N.

Example 134: 1-(4-Pyridin-3-vl-phenyl)-8.9-dihydro-7H-2,7.9a-triaza-
benzo|cdlazulen-6-one
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rt - reflex, 4.5h, 949/6 Br CHO O NH DMA, NaHS03 ~xI) N\ / \ / CHO + J
H NH2 g N (a) 4-Pyridin-4-yl-benzal dehyde (Patent WD 9919300) This

al dehyde vvasQ@lr e:{%ar ed using the procedure for 4-pyridin-2-yl- benzal dehyde
in Exanpl ¥ rom 4- bronopyri di ne hydrochl oride, tri &Hﬁj’!’ 2and s
4-forrry| boronic acid to give a yellow crystalline solid (51%: np = 90-91
C K 0.08 (30% Et QAc/ hexanes) 1R(KBr) 1697, 1595, 1214, 1169, 801 cmi;
'HNIVR (CDClS)8774(d 2H, 5.8 Hz), 7.84 (d, 2H, J = 8.3 Hz), 8.05
(d, 2H, J = 8. 7 8. 78 (m 2H), 10.11 (s, 1H). LRVS 184 (MtH). (b)
Title corrpound 10 The pr bduct was p ared according to the procedure in
Exanpl e 19 d| a aPFH(P&PWrN‘H-%ﬁ -

solid (55% oHéHE OAc) ; | R (KBr)
1648, 1596, Br 130 rt - s 9t’b|vso ; 55/3.56 (m 2H),
4.52-4.53 (m 2H), 7. 1H J = 7.8 Hz), 7.81-7.83 (m 2H), 7.88-7.94

(m 2H), 8.02 (s, 4H) 842846(m1H) 8.69 (d, 2H, J =is 5.9 Hz). HRVB
cal cd for C21H, 6N40 340.1324 (M), found 340.1330. Anal. (C21H16N40) C, H,
N. Exanple 136: |-f4-(2Htetrazol -®-yl)-phenyl -8.9-ditgdro-7H2 7

Qa-triaza- of cdlazul en-6-q N0 WO 01116136 R0/ 23882
_DMA, NaHSOs
CHO + _) Tt0°c, 9% ’)
N

7

(a) 4-Pyridin-3-yl-benzaldehyde
This aldehyde was prepared using the procedure for 4-pyridin-2-yl-
benzaldehyde in Example 126 from 3-bromopyridine and 4-formylboronic acid to give
s a white crystalline solid (94%): mp = 53-55 °C; R¢ = 0.08 (30% EtOAc/hexanes); IR
(KBr) 1700, 1605, 1219 cm™'; 'H NMR (CDCls) 8 7.55-7.60 (m, 1H), 7.76-7.79 (m,
2H), 8.01-8.05 (m, 2H), 8.08-8.12 (m, 1H), 8.69-8.71 (m, 1H), 8.94-8.95 (m, 1H),
10.10 (s, 1H). LRMS 184 (M+H). '

(b) Title compound:
10 The product was prepared according to the procedure described in Example 19
from diamine g and 4-pyridin-3-yl-benzaldehyde to give a cream-colored solid (97%):
mp = 284-286 °C; R¢ = 0.16 (10% MeOH/EtOAc); IR (KBr) 1656, 1468, 1399, 1306
cm™; 'H NMR (DMSO-ds) & 3.55-3.58 (m, 2H), 4.51-4.54 (m, 2H), 7.37 (¢, 1H, J =
7.8 Hz), 7.51-7.56 (m, 1H), 7.87-8.02 (m, 6H), 8.17-8.21 (m, 1H), 8.42-8.46 (m, 1H),
15 8.62(dd, 1H, J = 1.5, 4.8 Hz), 9.00 (d, 1H, J = 1.8 Hz). HRMS calcd for C2;H;sN4O
340.1324 (M+), found 340.1313. Anal. (C;;H;¢N4O) C, H, N.

Example 135: 1-(4-Pyridin-4-yl-phenyl)-8 9-dihydro-7H-2.7.9a-triaza-
benzo[cd]azulen-6-one

20
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ONH NN N NVN HUsing the procedure described in Exanple 19 the
product was prepar ed from using diamne g and

4- (2H—tetrazo| | ) - benzai dehyde [Bold, et al., J. Med. Chem 41
3387(1998) | MO féfd a yel low solid (46%. The material waBCHUSI0Re82
purified by 5 d| ssolving in 10% NaOH and adjusting the pHto 2 wth 10%
HC1. The resulting preci pitate was collected to give a white solid (19%:
np >290 C (dec); Rf = 0 13 (10% MeOH 0. 5% HOAc/ CHC13); IR (KBr) 1656,

1482, 1311, 107@. cm 1 ] (bh,N\/R (DNSO4) 8 3.55-3.56 (m 2H), 4.52-4.53 (m
2H), 7.39 (t, 8 7 88. 7.96,(m 2H), 8.12 (d, 2H J = 8.5
H), 8.24 (d, ZHXJ® : Hz) ‘*é;‘P JBeh MakICQay - 7 10 5 cal cd for

C, 7TH14N70 332. 2 OUnR 4 3 8HB800. 75H20) C. H.
N. Exanple 137: (4 Pi Pri di n 4T A PeRy 1 ) - 839 43-7H 2. 7. 9a-t i aza-
benzof cdl azul en-g6- one 15cHb NH H2, M2 ACOH. HCl cf2H O N 135 -N NH 131

WD 01/ 16136 PCT/ USOQ 23882 |
-(4-Pyridin-4-yl-phenyl)-8,9-di hydro-7H 2, 7, 9a-tri aza- benzo [ cd]
azul en- 6-one (Exanple 135) (0.24g, O 71 mml) was di ssolvad in acetic acid

(15 nL). Plati NH
_ CHO + _ _DMA, NaHSOs
N\ / Too°c,er%
N

H

g

7\
=N
(a) 4-Pyridin-4-yl-benzaldehyde (Patent WO 9919300)
This aldehyde was prepared using the procedure for 4-pyridin-2-yl-
benzaldehyde in Example 126 from 4-bromopyridine hydrochloride, triethylamine and
5 4-formylboronic acid to give a yellow crystalline solid (51%): mp = 90-91 °C; R; =
0.08 (30% EtOAc/hexanes); IR (KBr) 1697, 1595, 1214, 1169, 801 cm™; 'H NMR
(CDCl3) 6 7.74 (d, 2H, J = 5.8 Hz), 7.84 (d, 2H, J = 8.3 Hz), 8.05 (d, 2H, J = 8.1 Hz),
8.77-8.78 (m, 2H), 10.11 (s, 1H). LRMS 184 (M+H).
(b) Title compound: _
120 The product was prepared according to the procedure in Example 19 from
diamine g and 4-pyridin-4-yl-benzaldehyde to give a yellow solid (55%): mp = 370-
372 °C (dec); Re=0.13 (10% MeOH/EtOAc); IR (KBr) 1648, 1596, 1477, 1304 cm™;
'H NMR (DMSO-ds) & 3.55-3.56 (m, 2H), 4.52-4.53 (m, 2H), 7.38 (t, 1H, J = 7.8 Hz),
7.81-7.83 (m, 2H), 7.88-7.94 (m, 2H), 8.02 (s, 4H), 8.42-8.46 (m, 1H), 8.69 (d, 2H, J =
15 5.9 Hz). HRMS caled for CyHjsN4O 340.1324 (M+), found 340.1330. Anal.
(C21H6N4,O) C, H, N.

Example 136: 1-[4-(2H-tetrazol-5-yl)-phenyl]-8.9-dihydro-7H-2.7 9a-triaza-
benzo[cd]azulen-6-one

20
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oxi de (0.015g) was added followed by 1 drop of conc. HClI. The flask was
evacuated and refilled under a hydrogen atnosphere at 50 psi on a Parr

appar at us An 5 additional 0.02g of catalyst dr ops of
HC were X@)G‘Qéebgnd the reaction returned to the Parr ppgfsgé}it}éﬁover ni ght.
This process was repeated for a total reaction tine of 3 days. The
catalyst was filtered and the sol vent renoved. The crude was purified by
flash silica gel chromatography eluting with 10 McOH CHC13. Then 10%

met hanol i ¢ ammni al CHCl 3do give 0.091g (37% of a white solid: np > 192 C
(dec); 10 Rf 0 08 (10% et hanol i ¢ ammoni al CHO 3); IR (KBr) 1653, 1601,
1479, 1382 cnf ' WSO-d6) 81.54-1.66 (m 2H), 1.74-1.78 (m 2H),
2.53-2.75 (m 2H), (m 2H), 3.51-3.52 (m 2H), 4.45-4.46 (m
2H), 7.34 (t, IH J : ), 7.43 (d, 2H, J =7.7 Hz), 7.77 (d, 2H, J
7.7 Hz), 7.81-7.90 (m NZ¥), 8.42-8.46 (m 1H). HRMS calcd for C21H22N40
346. 1794 (M+), found 346. 8. Anal. is (C21H22N4O. 0.5H20) C, H, N.
Exanpl e 138: 1- Met hyl sul 4 8. 9-di hydro-7H

2.7.9a-triaza-benzof cdl azu&q-6-one O NH \ | NJ SCH3 20 The product was
prepared follow ng the procedg ¥ for 1-benzylsul fanyl-8,9

di hydro-7H2,7,9a-tri aza beng pd] azul en- 6-one (Exanple 29) using

i odonmet hane in place of benzy} bromde to give a white solid (65%: np =
223-225 C, K 0.29 (3% MOHICHC13); IR (KBr) 1659, 1468, 1355 cm "H
NVR ( DMBO- d6) 8Us_mgzsae(pgoced@|=|)descyb%msﬁwr(lw9 #he) product wag pregarednfrop) | 7. 25

for O Hi 1 Rfalatitisabd €l disablR yi boralopigls Togit, 1 %%«?BZBOCSLS& |

C, H N 1327/1998))/t06yvide P@ﬂowS@iiZGﬁﬁl. Theamptedal 1 885 further purified by
1- et hagesagsso'lxl'}xl in 18%%2{8 28d adjus 7g tgg_phr{-oaf E’nefb%fl-f(ﬂl u'r%glultm pne 00
precipitate was collected to give a white solid (19%): mp >290 °C (dec); R; = 0.13
(10% MeOH/0.5% HOAC/CHCL); IR (KBr) 1656, 1482, 1311, 1076 cm™; 'H NMR
OMSO0-ds) & 3.55-3.56 (m, 2H), 4.52-4.53 (m, 2H), 7.39 (t, 1H, J = 7.8 Hz), 7.88-
7.96 (m, 2H), 8.12 (d, 2H, J = 8.5 Hz), 8.24 (d, 2H, J = 8.5 Hz), 8.47-8.51 (m, 1H).
10 HRMS caled for Cy7HuN,O 3321260 (M+H), found 332.1257. Anal.
(C17H13N,0.0.75H,0) C, H, N.

Example 137: 1-(4-Piperidin-4-yl-phenyl)-8,9-dihydro-7H-2,7.9a-triaza-
benzo[cd]azulen-6-one

is

o)
H NH
Hg, PtO, ACOH, HCI >
50 psi, 11, 72h, 37%
N
\=
7\
135
=N NH
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NH NH nCPBA, CH2C12 I J J Ntt, ih, 8596 N N=( N~ SCH3 1S-CH3 138
1- Met hyl sul fanyl - 8, 9- di hydr o- 7H—2 7, 9a triaza-benzo[ cd] azul en-6-one

(Exanpl e 13 1.25 nmmol ) was dissolved in CH2C12 ( CPBA
(57- 86% "‘)é’s'ﬁg“%? %‘raf’g%')“??

eq. assum ng 86% was added, and the rea fred at
rt for 1h. An additional 0.02g of m CPBA was added with an additi onal
fifteen mnutes of stirring. The solvent was renoved in vacuo, and the
resi due subjected to flash silica gel chromatography eluting with 1-3%

met hanol i ¢ ammoni g &Hﬁ-}é 14G1 18,8 dth ﬁx%Sf’ﬁzqf%lﬁaﬁam;h& 1bil6-ofi® =
241-242 C (dec); =" 0. %4%.?l}6yrgrrgt hano I ¢ ammoni a/ CHC13) KBr0 1645,

1596, 1467, IB%}plchm (@mg,on mlxmwdsn@cqm@d(m)s @%mu@ 66 (m

o et o o e b ot R e S B )

(CL1HI 1N3025)mcﬁeﬁh|ed ﬁhdeﬂj hﬁkagqml aimﬁstihere at 50 psi on a Parr apparatus ovemlght An
1- Met hanesul fonvl 8. 9- dlo? 7H—d2 9a-tri a enzof zulen-6-one 0 O
NH T NG Ropasitiesal 9928 of catalyst g r2) TOSFE g8 oweie.aeded, @nd §“‘o‘e

1- Met hanesul frénﬁmédt%tﬁeﬁa:hx aﬂm?s'%v@m?ghQamEbﬁ%@ssM%ﬂeﬁﬁhm@ﬁtﬁa&ﬂﬂ 20
(Exanmpl e 139) (0. 05&,)1\“ mol ) was partially dissolved in CH2C12 (4 nL).
8.

m CPBA (57- 86% 0f® s:aabtate'aas filtered ed thessolveph remeoyedt The sgndgtwast for 3
h. An purified by flash silica gel chromatography eluting with 10 MeOH/CHCl3. Then 10%

methanolic ammonia/CHCI; to give 0.091g (37%) of a white solid: mp > 192 °C (dec);
10 Re=0.08 (10% methanolic ammonia/CHClL;); IR (KBr) 1653, 1601, 1479, 1382 cm™’;

IH NMR (DMSO-ds) 8 1.54-1.66 (m, 2H), 1.74-1.78 (m, 2H), 2.53-2.75 (mm, 2H), 3.06-

3.17 (m, 2H), 3.51-3.52 (m, 2H), 4.45-4.46 (m, 2H), 7.34 (t, 1H, J = 7.8 Hz), 7.43 (4,

2H, J = 7.7 Hz), .77 (4, 2H, J = 7.7 Hz), 7.81-7.90 (m, 2H), 8.42-8.46 (m, 1H).

HRMS caled for C;HxnpN4O 346.1794 (M+), found 346.1778. Anal.
15 (Cz1H22N40.0.5H,0) C, H, N.

NH

N

SCHs

20 The product was prepared following the procedure for 1-benzylsulfanyl-8,9-
dihydro-7H-2,7,9a-triaza-benzo[cd]azulen-6-one (Example 29) using iodomethane in
place of benzyl bromide to give a white solid (65%): mp = 223-225 °C; R = 0.29 (3%
MeOH/CHCL); IR (KBr) 1659, 1468, 1355 cm™; 'H NMR (DMSO-dg) § 2.73 (s,
3H), 3.56-3.61 (m, 2H), 4.17-4.18 (m, 2H), 7.25 (t, 1H, J = 7.8 Hz), 7.72-7.77 (m,

25 2H), 835-8.38 (m, 1H). HRMS caled for CyHyN3OS 233.0623 (M+), found
233.0613. Anal. (C;H;1N30S+0.2H,0) C, H, N.
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addi tional 0.015g of nCPBA was added, and the reaction stirred an

addi tional hour. 133 WD 01/16136 PCT/ US00/23882 The sol vent was renoved
i n vacuo, product purified by flash silica gel r aphy

el uting wh éé}ggxto# CHO 3 to give 0.036g (66% of a m"?gmsgo gt M >190
C (dec); Rf = 0.34 (7% nethanolic anmmoni a/ CHC13); IR (KBr) 1658, 1474,
1372, 1317 cm; '"H NWR (DVMBO-4) 8 3.61 (s, 3H), 3.66-3.71 (m 2H),
4.60-4.90 s (br, 2H, 7.52 (t, 1H, J = 7.8 Hz), 8.04-8.11 (m 2H),

8. 52- 8. 56 (EXampld)139+-RMeitandsalfinyk819-dilivitdl7 ANV triain-ttn2d] cdbilen-6-ote d

265. 0529. Anal. (C>H11N303S) C, H, N Exanple 141:

| - F4- (1- Met hyl - pi peri di n-4-yl)-phenyl|-8.9-di hvdro-7H 2.7, 9a-tri aza-

benzof cdl azul en-6-one 10O NHo~ 1 J N N CH3 The prco)duct was prepared
from 1-(4-piperidin-4-yl -phen ) -8, 9- di hydro- 7H
2,7,9a-triaza-benzo[ cd] azA 6- e (Exarrpl e 137 | o ng the procedure
for is Exanple 132 a whitk i d A 77%mcPaRCHAA) _\? 0.21 (10%
met hanol i ¢ ammoni a/ CHC13) ;X | RN(KBr) 1!6'625% 1473 1 79N 304 cm "H NMR
(DVBO-d6) S 1.69-1.81 (m NHQ 2.00-2.07 (m 2H), 3 (s, 3H), 2.53-2.58
(in, 1H), 2.89-2.93 (m 2H), $0B3-3.52 (m 2H), 4. 45,&‘@'73(m 2H) 7.34
(t, 1H, J = 7.8 Hz), 7.45 (d,_2H, J: 8.2 Hz), 779'(>d 2H, J 8.3 Hz),
7.84-7.90 (m 2H), 8 44 (t, m J =5.6 Hz). HRV5 20 calcd for 022H24N40
360. 1950 (M+), fiou& ]@:X%dlh%ahHﬁ@@thBMnib[&éﬁaﬁh&ne H N 134 VO
01/ 16136 PCT/ USQO/ 23882

1- (4- Pi per i(Bxample \1'33)F(ﬂéﬂ&ll)258m§1-°ﬁl"ﬁ‘g7d‘|‘%°lﬂ=¢ in GHee (25 by m-CPBA (57

86%, 0.25g, 1 eq.assuming 86%) was added, and the reaction stirred at rt for 1h. An

additional 0.02g of m-CPBA was added with an additional fifteen minutes of stirring.
The solvent was removeﬂ in vacuo, and the residue subjected to flash silica gel
chromatography eluting with 1-3% methanolic ammonia/CHCl; to give 0.26g (85%) of
10 a white solid: mp = 241-242 °C (dec); R¢= 0.24 (7% mcthan_olic ammonia/CHCl); IR
(KBr) 1645, 1596, 1467, 1358, 1081 cm™; 'H NMR (DMSO-ds) & 3.17 (s, 3H), 3.65-
3.66 (m, 2H), 4.55-4.85 (br, 2H), 7.42-7.48 (m, 1H), 7.99-8.02 (m, 2H), 8.50 (t, 1H, J
=55 Hz). HRMS caled for C;{H;)NaO,S 249.0572 (M+), found 249.0583. Anal.

(CnH;1N;0:S)C, H, N.

15

o)
NH NH
' mCPBA, GHaClp ‘)
N 1, 3h, 66% N
N=( =
o
S—CHg sZ
139 4 | b ety

1-Methanesulfinyl-8,9-dihydro-7H-2,7 9a-triaza-benzo[ cd}azulen-6-one
20 (Example 139) (0.05g, 0.20 mmol) was partially dissolved in CH,Cl, (4 mL). m-
CPBA (57-86%, 0.05g) was added, and the reaction was stirred at 1t for 3 h. An
additional 0.015g of mCPBA was added, and the reaction stirred an additional hour.
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benzof cdl azul en-6-one 0 NH IN N= NH s The conpound was prepared from
Exanpl e 134 using the procedure to prepare Exanple 137 to give a white
solid (71% 0O C(dec); Rf = 0.05 (10% nmethanolic 13) I R
(KBr) 1655, WP%613€381 1307 cm 1; 1H NVR (DVBO- d6) 61. 4%3

1.90-1.93 (m 1H), 2.54-2.61 (m 1H), 2.68-2.75 (m 1H), 2.93-3.04 (m

2H), 3.50-3.51 (m 2H), 4.45-4.46 (m 2H), 7.34 (t, 1H J = 7.8 10 Hz),
7.44(d 2H, J = 8.2 Hz), 7.78 (d, 2H, J 8.2 Hz), 7.84-7.90 (m 2H),
8.42-8 59‘"[" n&@é 2 ) 0 6.1788.
Anal (QlHM ¢ Bg% WE% 1‘1&\;&% ;zhj% M%%@é@h ]le%ﬁec( Mi" flashC4fic ééi

3- f 4- (16- Oxo- GhrémAtograpby elatnggiwmh Z%MGQ}HGHGIMQ piva D@B6g [667)| of a-wihitg|splid:i s

et N0 Oz A RS A of (6 ol eswﬂéaoﬂ?émﬁ?aw |
PCT/ USO0/ 239373, s e, VMR, SMSOLLSS 361 313, ssssmasot Asgidbol 4 )

and CI—|2CI2(3rrL Tri et hyl ani ne added fol | owed
by di-ters&-blhry? L&{ﬂd&ﬂ@%é?@%ﬁﬂlﬁ 0418.110(my 2% 53- 85¢I6@ Héh(iﬂRMS agladr red at

re for 3, ?&‘E.bel 5(%3‘&%%52 ﬂrfdﬁﬁﬁﬂ'sbﬁg"%ﬂ?(c TRE NG Eg, s purified

by flash silica onmat

benzolcdlazulen-6-one

10

The product was prepared from 1-(4-piperidin-4-yl-phenyl)-8,9-dihydro-7H-

2,7,9a-triaza-benzo[cd]azulen-6-one (Example 137) following the procedure for

15  Example 132 a white solid (77%): mp >240 °C (dec); Ry = 0.21 (10% methanolic

ammonia/CHCl;); IR (KBr) 1662, 1473, 1379, 1304 cm™; '"H NMR (DMSO-dg) &

1.69-1.81 (m, 4H), 2.00-2.07 (m, 2H), 2.23 (s, 3H), 2.53-2.58 (m, 1H), 2.89-2.93 (m,

2H), 3.51-3.52 (m, 2H), 4.45-4.47 (m, 2H), 7.34 (t, 1H, J = 7.8 Hz), 745 (d, 2H, J =

8.2 Hz), 7.79 (d, 2H, J = 8.3 Hz), 7.84-7.90 (m, 2H), 8.44 (t, 1H, J = 5.6 Hz). HRMS

20  calcd for C22H24N4O 360.1950 (M+), found 360.1944. Anal. (C3oH24N4040.25H,0) C,
H,N.
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5 eluting with 1-3% MeOH/ CHC13 to give 0.15g (91% of a white solid: np =
202-203 C, Rf=0.21 (7% McOH CHC13); IR (KBr) 1660, 1418 1308, 1173 cm ;
"H NUR ('3?@911%@6 S 1.41 (s, 9H), 1.46-1.48 (m 1H),

1.92-1.95 (m 1H), 2.68-2.82 (m 3H), 3.51-3.52 (m 2H) - 96- 401(m
2H), 4.46-4.47 (m 2H), 7.35 (t, 1H J = 7.8 Hz), 7.48 (d, 2H J = 8.2
Hz), 7.80-7.91 (m 4H),.8.42-8.46 (m 1H). 10 HRVS cal cd for 026H30N403
446. 2318 (M+),.found 446.2311. Anal. (C26H30N403) C, H, N Exanple 144:

1-f 4- ( Vet hyfxagiprer i di paf-y!) - etidi8-Pvidbnbiydy-8.9 ro/7892.71.94- Wida-
benzof cdl azul en-6-one 3.5 NH N N -CH3 The product was prepare rom
Exanpl e 14denzoledlazuien-6-ong procedure for Exanple 132 to give a white solid

(58%: np = 240-242 C, Rf = 0.32 (10% nethanolic anmoni a/ CHC13); IR (KBr)
1628, 1480, 1462, 1380 cm; 'H NWR 20 (DVSO-d6) S 1.45-2.18 (m 6H), 2.24
(s, 3H, 2.87-2.90 (m 3 3.45-3.52 (m 2H), 4.45-4.46 (m 2H), 7.35 (t,
1H, J = 7.8 Hz), 7.474d N4 J =83 Hz), 7.79 (d, 2H J = 8.3 Hz),
7.84-7.90 (m 2H), 8 8.46Y(m 1 H). HRMS cal cd for C22H24N4A0 360. 1950
(M+), found 360.1963. : (C22H24N40. 0.5H20) C, H, N 136 WD 01116136
PMUSooi 3ss2 Exanpl e ) | - Benzyl am no- 8. 9-di hydro-7H 2. 7. 9a-tri aza
benzof cdl azul en-6-one O ON.NH NH PhCH2NH2, 125 C_ 20oh, 98% N N---C N~ 139
OS-CH3 H

NH

5 The compound was prepared from Example 134 using the procedure to prepare
Example 137 to give a white solid (71%): mp >230 °C (dec); Rf = 0.05 (10%
methanolic ammonia/CHCls); IR (KBr) 1655, 1478, 1381, 1307 cm’’; 'H NMR
(DMSO0-ds) 8 1.48-1.70 (m, 4H), 1.90-1.93 (m, 1H), 2.54-2.61 (m, 1H), 2.68-2.75 (m,
1H), 2.93-3.04 (m, 2H), 3.50-3.51 (m, 2H), 4.45-4.46 (m, 2H), 7.34 (t, 1H, J = 7.8

10 Hz),7.44 (d, 2H, J = 8.2 Hz), 7.78 (d, 2H, J = 8.2 Hz), 7.84-7.90 (m, 2H), 8.42-8.46
(m, 1H). HRMS calcd for CH22N4O 346.1794 (M+), found 346.1788. Anal.
{Co1H2N40.1.0H,0) C, H, N.

Example 143: 3-[4-(6-Ox0-6.7.8.9-tetrahydro-2.7.9a-triaza-benzo[cdlazulen-1-vi

15 henyl]-piperidine-1-carboxylic acid t-butyl ester

o
NH NH
(BuOCO)0, THF
—) CH,Clo, NE1
N 1, 3h, 91% N

N— N
(o)

142 NH N
0—'Bu
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Sul f oxi de 139 (0.10g, 0.40 mmol) was dissolved in benzylamne (4 nL) and 5
heated to 125 C for 20 h. The solvent was renoved in vacuo, and the product
purified b flash silica gel chromatography eluting with 1?{%&% CHCI 3
to give 0. MRy of a white solid: np = 186 C (dec); RCTUSHVDEZ 704
McOH CHC13); IR (KBr) 1644, 1572, 1466, 1368 cm; 'H NVR (DMSO-d(,) &
3.53-3.56 (m 2H), 4.04-4.05 (m 2H), 4.59 (d, 2H, J = 5.8 Hz), 7.02 (t,
IH J =7.8 Hz), 7.20-7.41 (m 7H), 7.44 10 7.47 (m 1H), 8.18-8.22 (m
1H). HRWMS cal cd 7

(CETHLONAD) G H%m%ﬂing{;\'@gé%% 36 el Blsped Rl TRk k2s AL, 3

1- Ami no- 8. 9- ﬁthdheth?xl&ﬁne?((mfth miLa faS5hmmot)f wal adﬂxkieﬁo}lﬁwvmby divjedtt-imayit or i de

15 0 O ~fj NH fKAK, 2 1. 4-.di clO 145 /
~ Exanpl e J1 9(9_1‘{9 rég mwn% |“’sa§8?‘|¥/)é‘§¥ é;ﬂ % ’F%Yﬁhﬁm on
carbon (0. %@m&ﬁ%@ﬁm@ué Otﬁ@y&ﬂubmgmwm h@ghrrﬁﬁ& fhatokradfly MOI ) .

The reaction was refl uxed over ni at al yst was Itered of f  and t he

 sol vent renoshating W@b3%wgm¢ﬂgl3r‘@ﬂ‘@dbﬁ§d§1@i) 9§©W*€!§ Sﬁ’lﬁi o= 3{4}2@@ m.)
and VeGH (2 gk atd e b RAEORCAEHS 1060 TETE 508! AOSTA v !

HCl / di oxane solvent's ved i n 'vacuo an
solids trit L(wma@)rﬁnmsh@mw.mlgs{m 1HY 1969876 (A52HY, 1923 1.98 (m, ME), | ow

(DVE0 6y & B0838% iy Stk 315092 0 28 33e (i ) d56 550 &y M £
Hz), 7.58 (dgdy, jUsi 7d %7738 (d;- 31,1z 8.7 Hzj, 3.809%1 (Bt (H 45D, 5.42-8%6 (n,01H)Z) .

8.50-8.54 (m 13. 05 (br calcd for CIOHLON4O
1202 085410(( 20@266@5135') 402318 coa%oﬁqmmnlAm@dtoN@a ) K,

Exanpl e 147:H]N.14'(1H‘| m dazol - 4-yl)-phenyl|-8.9-di hydro-711-2.7.9a-tri aza-

Example 144: 1-{4-(Methyl-piperidin-3-yl)-phenyl}-8,9-dihydro-7H-2.7.9a-triaza-
benzo[cdlazulen-6-one '

is

j |

=

N—CHj

The product was prepared from Example 142 following the procedure for

Example 132 to give a white solid (58%): mp = 240-242 °C; R; = 0.32 (10%

methanolic ammonia/CHCl3); IR (KBr) 1628, 1480, 1462, 1380 cm™; 'H NMR

20 (DMSO-ds) & 1.45-2.18 (m, 6H), 2.24 (s, 3H), 2.87-2.90 (m, 3H), 3.45-3.52 (m, 2H),

4.45-4.46 (m, 2H), 7.35(t, 1H, J = 7.8 Hz), 747 (d,2H, J = 8.3 Hz), 7.79 (d, 2H, J =

8.3 Hz), 7.84-7.90 (m, 2H), 8.42-8.46 (m, 1H). HRMS calcd for CH2,N40 360.1950
(M+), found 360.1963. Anal. (C22H;4N40-0.5H,0) C, H, N.
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i 0 benzof cdl azul en-6-one 0 OH CHO O NH o040 nzolc add NH DVA, NaHS03 NJ
OVBO, 3.5h, 7396 + 100 C, 6996 NN= NNNH2 H/ \' N-H\N~ 9 N H (a)

4- (1H i yI) benzal dehyde: is
[ 4- (1I—I—Irﬁg§§%‘f %2yl ]1-phenyl | - met hanol (0. 21g, 1.23 moFS Va2 2sol ved in

DMSO (12 nl). o-1odoxybenzoic acid (Frigerio, et al., J. Og. Chem 1995,
60, 7272) (1.03g, 3.70 mmol) was added, and the reaction stirred at room
tenperature for 3.5 hours. The solvent was renoved in vacuo, and the

residue di Eﬁ&hm@m:r1-wén_iylmadel@-aiﬁy@bi7ﬂmv:,9awhibaﬁﬁo@;ﬁﬁﬁ-mee filtered
off, and the Tiltrate washed in turn 20 wth 5% Na2SO3/ 5% NaHCO3 sol uti on,
water, and brine, dried (MgSO) and the solvent renoved to give 0.15g
(73% of 4-(1H i m dazol -4 yl)-benzal dehyde as @ yellow solid which was
used without further puri ication: (DVMSO-d6) SW.84-7.79 (m 2H), 7.87 (d,
2H, J = 8.4 Hz), 7.98 2K, J 8.2 Hz), g4 ('}, 1H), 12.30-12.50 (br,
1H). 138 WD 01116136, PAl/ US w e coppound: According to the

procedure used in Exanhpl e 2. 08%H- | M dazoK- 4- - benzal dehyde and
diam ne g was used to are the desired c und as a light tan solid
(69%: np >198 C (d s=-@H308 (10% McOH/ CHCHBY= | R (KBr) 1647, 1473, 5

1381, 1309 cni; O-d6) 6 3.54-3.55 (m 2p4
7.35 (t, 1H, J:78Hz), 7.77-7.98 (m 8H), 8.44 37 (m | H),
12.25-12.40 (br, 1H). HRMS calcd for C19HI5N50 32%=277 (M), found

329.1280. Anal . guioxide 139 (0.10g, 0.40 mmol) was dissolved in benzylamine (4 mL) and
s  heated to 125 °C for 20 h. The solvent was removed in vacuo, and the product purified

4.49-4.50 (m 2H),

by flash silica gel chromatography eluting with 1-5% MeOH/CHCI; to give 0.12g
(98%) of a white solid: mp = 186 °C (dec); Re = 0.11 (7% MeOH/CHCl;); IR (KBr)
1644, 1572, 1466, 1368 cm™; 'H NMR (DMSO-ds) § 3.53-3.56 (m, 2H), 4.04-4.05
(m, 2H), 4.59 (d, 2H, J = 5.8 Hz), 7.02 (t, 1H, J = 7.8 Hz), 7.20-7.41 (m, 7H), 7.44-

10 7.47 (m, 1H), 8.18-8.22 (m, 1H). HRMS calcd for C;7H;6N4O 292.1324 (M+), found
292.1315. Anal. (C;7H16N4O) C, H,N.

15

NH 4, 10% Pd/C, HCO,NH, ' NH
) MeOH, reflux, 12h,____ >
N 2. HClI/ 4-dioxane, 98% N

N=( N=<<+>e

H NHg CI
145

Example 145 (0.08g, 0.27 mmol) was dissolved in MeOH. 10% Palladium on carbon
(0.08g) was added followed by ammonium formate (0.09g, 1.36 mmol). The reaction
was refluxed overnight. The catalyst was filtered off and the solvent removed in
20 vacuo. The residue was dissolved in dioxane (2 mL) and MeOH (2 mL) and treated
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(C19H15N50. 0. 25H20) C, H, N. io Exanple 148:

1- (4-Pyrrolidin-2-vl-phenvl)-8.9-di hvdro-7H 2. 7.9a-tri aza-

benzof cdl azul en-6-one OB'B | 1. HQ THF ~eflw 48 h | t DA. THF,
78C NH 2. NWRIVIIS * 4broi m 4bei i e MONB 6 AdeaH, HO g arETIoSdnten,

abh, R, 74% B OH (B ¢ coj2o0, THF, N@ BOC 1. nBul.i, THF, 78 C BCC

rt. 1t 993% 2oanF, 78-0C/ N 50% O NH NH 1. DWVA, N*03a, 10UC) / 2

Hpl 1,4d=ne R 3h H 76* 2 dW N~/ \ 9 NH Is (a) 3-]

1- (4- Br ono- phenyM HOBABRAeX | hily! mae b@b&rt@w@&&em&é@ﬁpfaﬁﬁﬂrﬂrﬂm&sﬁlﬁn§5 .,
26. 73 mmol ) was dissol ved in THE ég and cooled t
n- But yl | i t hisotidg eingaed andweashed wigh %gl\@@%(ﬂ%D ?f%\%h&’(fdli@f mpy? 3P0 se,

and the rea n.s t -1 1 %Mk r
01/ 16136 PC%%@S(II?% #‘ré% |773§I -2- i3yr r oI -tdé 83?6\? ?l%ggld]em cal
Co.) (4.28 miH), 250&711n@mI2H)vms(taﬁaed_arsnﬁm;,gésadd ngimg, iL1Orkez), 7.7 15
m nut es at -78C Eth 5 5 2 9 ) was
added dr opwi @d: 1THnE = 30193’#9%8&&%? ou"[S 889%5 ﬁ{) ?38}(1”’ }H)o) HIRES

calcd for CjoHigN4O = 202.0854 (M+), found 202.0853. Anal.

- (C1oH;10N4O-HCls1.5H,0) C, H, N.

Example 147: 1-[4-(1H-Imidazol-4-v])-phenvl]-8,9-dihydro-7H-2.7.9a-triaza-
10 .benzo[cdlazulen-6-one

Q
O CHO Q NH
| NH )
" o-iodoxybenzoic acid + DMA, NaHSO3; N
DMSO, 3.5h, 73% : N 100 °C, 68% N=
NH H |
Z N Z N 2
'HN—I/ H k4
N
(>
N
H

(a) 4-(1H-imidazol-4-yl)-benzaldehyde:

15 [4-(1 H-Imidazol-4-yl]-phenyl]-methanol (0.21g, 1.23 mmol) was dissolved in
DMSO (12 mL). o-Iodoxybenzoic acid (Frigerio, et al., J. Org. Chem. 1995, 60, 7272)
(1.03g, 3.70 mmol) was added, and the reaction stirred at room temperature for 3.5
hours. The solvent was removed in vacuo, and the residue dissolved in 4:1
CHCl/iPrOH. The resultant solids were filtered off, and the filtrate washed in turn

20 with 5% Na,;S03/5% NaHCOs solution, water, and brine, dried (MgSO4) and the
solvent removed to give 0.15g (73%) of 4—(IH-imjdazol-4-yl)-benzaldehyde as a
yellow solid which was used without further purification: (DMSO-d(,) 0 7.84-7.79 (m,
2H), 7.87 (d, 2H, J = 8.4 Hz), 7.98 (d, 2H, J = 8.2 Hz), 9.94 (s, 1H), 12.30-12.50 (br,
1H).
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warmto rt and stirred overnight. The THE was renoved in vacuo. The solids
were s redi ssolved in THE (70 nL) and 10% HOAc (40 nL). The THE was again
renoved o giéaced with water. The product was extra é : c (3X).
The or ganl %ﬁ es were conbi ned, washed with sat. NaH water, and
brine, then dried (MySH). The product was purified by flash S|I|ca gel
chromat ogr aphy el uting vmth 0- 2% McOHI CHC13 to give 4.08g (71% of a white
solid. mp = 167- 169 C Rf = 0.16 10 (2% McOH CHC13); IR (KBr) 1699, 1587,
1397, 1273 cm NS lQ\;ﬁg}dG) S 2.18-2.28 (m 1H) 240251(m 1H),
324330(m2|—3 455 60 (m 1H), 7.76 (d, 2H, = 8.7 Hz), 7.95-7.99
(m 3H). LRVS 27@cqriilag) to ) procednreusad-iphErgmple pif, erMim@uMyl)-

o aoven YRR o TEAL B B Ol i Bk om0 TR ) 05,
Sbar e e e e L oL gt v Y ﬂimiim’gm th 10%

SN:%?Ir aTﬁe dB8h U39 CMs“@mgﬁﬁaﬁé 355‘{;%?53%1 gﬁi (‘W@M ni}'b gﬁ%ﬂeht r at ed

to give thq cfde—_DPy IR '?@77-72!8 dihl@l{)\ﬂ@%@ﬁ@hvm),llrzﬁb@io(éﬂ CI\LHSA trace

anount of brormcresol green indicator was ad ded fol [ owed
(1. 01g, 151—MSm:da)cd 20r HCHYEYvEEQ é?%k?dﬂede)roﬁq@éncﬂ%@ﬁOandmm was

added as n yel | ow col or (approx. 10 nlL) and the
reaction st ?ldé’é\igfdﬁﬂzmw?a§ h. 5 mL of conc. HO was added dropwi se.
When gas evol ution had ceased, the sol vent was renoved in vacuo, and the

residue 25 di Pl ved '_ P S ?ggag Wo_#ﬁ%i !a.nda basi fi ed
to pH =011 5% MEE ch was

subsequent Ipgn 1enm_5,{¢ wat er and br| ne dr| ed (MgS™), and concentrated
to give 2.54g %740/() of an oil: Rf = 0.16 (5% net hanolic amoni a/ CHC13); IR
(KBr) 1485, 1404, 1103, 1070, 1011 cm1; 1H NWR (Benzene-d6) 6 1.23-1.49
(m 2H) 1.5591.60 (m 1H), 1.70sl.81 (m 30 1H), 2.55-2.84 | H),
2.84-2.91 (m 1Hg 3.59-3.64 (m 1 . 08 d‘”Eﬂ'F'QW‘“"B 3

2H, J = 8.3 {CHRSLDa R ()

2- (4- Brono-p yI)-pyf’ '

2 HOM A-dioxane, 1t, 3
H 76%; 2 steps
Nk
£
NH
15 (a) 3-[1-(4-Bromo-phenyl)-methanoyl]pyrrolidin-2-one:

Diisopropylamine (3.75 mL, 26.73 mmol) was dissolved in THF (70 mL) and
cooled to -78 °C. n-Butyllithium (2.5M/hexanes, 10.69 mL, 26.73 mmol) was added
dropwise, and the reaction stired for 15 minutes at that temperature. 1-
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2- (4- Brono- phenyl ) -pyrrolidine (0.49g, 1.77 nmmol) was dissolved in THE (9
m.). Triethylamne (0.30 nm., 2.12 mmol) was added foll owed by
di-tert-butyl- 5 dicarbonate (0.49 nL, 2.12 mmvl ). The reaction stirred at
rt for | h. WOhH/SKE sol vent was renpved in vacuo. The proBGEUSWR3Kyrifi ed
by flash silica gel chromatography eluting with 3-5% Et OAc/ hexanes to give
0.53 g (93% of a clear oil: Rf = 0.18 (10% EtOAc/ hexanes); IR (KBr) 1703,
1487, 1400, 1167, 1117 cm; 'H NWR (CDCl 3) nmmjor.rotanmer 8 1.58 (s, 9H),
1.72-1.92 (m

704 (d, o+ (ambipignded-yeilbithn et ciimal Cod 125 s S bR (0

2- (4- For ny| - pliiadropwivé aml hghirQirtedCfor 8 tdihies aci7@ e Ethpld-Blonfsbbfdoate

2- (4- Br ono- phen‘i/glv) -S%'yrrol i dine-1-carboxylic acid tert-butyl ester (0.43g,
1.34 mol) wis0Qg 33§ wbe 21 32 Fripol) agiaddedh drapyisee dTheo reagtipn; was,alfgyregd| 10j t hi um

S 2.5|\/Ihex%ﬁﬁ : : I V\ﬂ?: | Lan

sti gred at - (Eg Boa?afﬁh?d g’ K@IQW(G 0. 3%%1??&?&;669 mﬁom-@gaségg%&%gopw se.
The react sonregisselvestiin BHF (708mL) fust 109h HQW¢ (40omb). Whe THF Seds.aghia b@aGveds ni)
was added, and.the reacti ned.to 0 C The re I, O spoured. into
Et OAc/ wat er . %&@Fﬁ‘gﬁ’.@ ‘g#gsﬁ?agmdgcgp‘%’sa?‘g&ch[ﬁ%d“ %@ﬁ‘é:ﬂb&ft WR‘BPF ' dried
(rl\]/gsmz and Eme.f ﬂ{efﬁb&ﬂb%{nﬁdlgwixél?/d l»fith w;xs NABIQOY itviait&,d ahy bfgln%g thc{(s i5c!)r£eﬂa ]gel
chronat ogr a el uting wi - 159 exanes to give : ) of a
cl ear oi Ig: . 35@‘9’1?‘% 2@%‘%"6&@%&5&1&2&?2 S}lpagﬂg;h}'ogzg%gphy@@xp%g witsds 1165,
1113 cm ; ' Hodd\AOfRGIC), tsgmjmagr(@mma%hﬁés&m gk 163-166°¢ R 006  3H) .
2.35-2.37 (m IH), 3.60-3.66 (m 2H), 4.82-4.84 (m_ 1H), 7.34 (d, 2H, J =
8.2 Hz) 107. 2% MeOHGHQ:):-TR3(KBmiA$99, 958D 1397, 1278 coi RVE NMR (DMSOHR) B) . 25

e) Title co [ 0 I [ 9,
2704 For myl - PSS HB 1R G2 3T i B 3EAES 5 o A QRO T76(4 0. 160,
0.59 mmol ) aBH, J=8(7 He), §.95-0.991(m, 38H). ARMSE7D (MaEl)e condensed. The crude

product was then dissolved in dioxane (8 nL) and treated 30 with 4M
HCI./ di oxane (4 mL). The reaction was stirred at rt for 3 h upon which a

gummy sol i d appeagwpd-eMBrétio yiyytalidide br oken up to formwhite solids. The
141 WO 01/16136 PCT/ USQQO 23382 L
_ 15 3-[1-(4-Bromo-phenyl)-methanoyl]pyrrolidin-2-one (4.08g, 15.21 mmol) was

dissolved in 6N HCl and THF (60 mL). The reaction was refluxed 2 days. The THF

was removed in vacuo, and the aqueous layer extracted with EtOAc and separated.

The water was removed to form a syrup, then basified with 10% NaOH. The product
was extracted into Et;0, dried (MgSO,) and concentrated to give the crude pyrroline.

20  This was dissolved in MeOH (50 mL). A trace amount of bromocresol green indicator
was added followed by NaCNBH; (1.01g, 15.37 mmol). 2M HCI/MeOH, prepared
from conc. HC] and MeOH, was added as needed to maintain a yellow color (approx.
10 mL) and the reaction stirred at rt for 3.5 h. 5 mL of conc. HC! was added dropwise.
When gas evolution had ceased, the solvent was removed in vacuo, and the residue

25  dissolved in water. The water was washed with Et;O and basified to pH = 11 with
50% NaOH. The product was extracted into Et;O which was subsequently washed
with water and brine, dried (MgSO,), and concentrated to give 2.54g (74%) of an oil:
R¢ = 0.16 (5% methanolic ammonia/CHCl3); IR (KBr) 1485, 1404, 1103, 1070, 1011
cm”; 'H NMR (Benzene-ds) § 1.23-1.49 (m, 2H), 1.55-1.60 (m, 1H), 1.70-1.81 (m,

30 1H), 2.55-2.64 (m, 1H), 2.84-2.91 (m, 1H), 3.59-3.64 (m, 1H), 7.03 (d, 2H, J = 8.3
Hz), 7.32 (d, 2H, J = 8.3 Hz). LRMS 226,228 (M+H).
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sol vent was renoved, and the residual solids treated with nethanolic
ammoni a. The product was then purified by flash silica gel chromatography
eluting with 3 5% MOH CHC13, then 5% et hanolic ammn'i,&é 0 give
0.14g (769P ISP white solid: np = 220-223 C (dec); Rf W‘i"%%
met hanol i ¢ amoni a/ CHC13); IR (KBr) s 1662, 1472, 1304, 741 cm 1; 1H NMR
(DVBO-d6) 8 1.48-1.57 (m IH), 1.72-1.83 (m 2H), 2.12-2.23 (m 1H),
2.88-2.96 (m IH, 3.00-3.07 (m 1H), 3.51-3.52 (m 2H), 4.11-4.16 (m
1H), 4.45-4.46 (m 2H), 7.34 (t, 1H J = 7.8 Hz), 7.56 (d, 2H, J = 8.2
Hz), 7.79 (d, 2H, J =8.2 Hz), 7.84-7.90 (m 2H), 8.42-8.46 (m 1 H). HRVS
ﬂ al & d f1 8r Exczolﬂpmqqmm phessl)-pralidine- F-oabnkyliaarid eg@chutylester  ( C20H2ON40) C,
anp

1- E4- (1- Met hvl %%%@mooﬁhﬁnyg)-mohdﬁ)e n(\9 4Pg’81 67 H'nf?\)d‘?’ dfiﬁoﬁve‘} i@ér}F r? aza-

benzof cgl ?ﬁm e rietiflinine FO-%O\U% Ni2 dNnol) vﬁkisihdgédd fcﬂb(;v'éhebypdeﬂuaﬁxtyms

prepare rom rrolidin- H

E;I az? begé’é{fb g‘z@%ﬁlﬂe Zotfemmol) n’ﬂf 8%‘ ‘I“mdlaélﬁ ﬁ’érﬁhé"‘bﬁl‘?é@g@?te used in
a

> ng 547 Zégleze%%dC/% Y%cwl The I\g@h i waé ?u’é.ﬁeﬂ%' ﬁasﬁ%ﬁ%cg%%lm Mﬂasgmpﬂf ( Kgg ) (m

2H) 2.13 ¢lating3with 3-5% Eth:/!mm(emto gﬂ; 0. 33 £1@3%) oba clagr ozH)R;- B(18%53 (m

). 7. 61 DR GBI rids, 18 lapos it /gl AR T Gy T
gi?lézgg Chio chomn 1585 DFP1 724,92 m, 102L08:2194Co B3G5 350 s, 20, 142 o

4 (o oy bTa oD TP G ] BB B T82 (0, 251,12 3 Holg LRMES ASOMHNa).

(d) 2-(4-Formyl-phenyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
2-(4-Bromo-phenyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.43g, 1.34
mmol) was dissolved in THF (4 mL) and cooled to -78 °C. n-Butyllithium
15  (2.5M/hexanes, 0.62 mL, 1.6 mmol) was added dropwise. The reaction stirred at -78
°C for 1 h, then DMF (0.13 mL, 1.6 mmol) was added dropwise. The reaction stirred
at -78 °C for an additional hour. Sat. NaHCO; (5 mL) was added, and the reaction
warmed to 0 °C. The reaction was poured into EtOAc/water. The organic phase was -
separated and washed with brine, dried (MgSO,) and concentrated. The product was
20 purified by flash silica gel chromatography eluting with 5-15% EtOAc/hexanes to give
~ 0.18g (50%) of a clear oil: R¢ = 0.13 (20% EtOAc/hexanes); IR (KBr) 1696, 1607,
1393, 1165, 1113 cm™; 'TH NMR (CDCls) & major rotamer 1.58 (s, 9H), 1.78-1.92 (m,
3H), 2.35-2.37 (m, 1H), 3.60-3.66 (m, 2H), 4.82-4.84 (m, 1H), 7.34 (d, 2H, J = 8.2
' Hz), 7.83 (d, 2H, J = 8.3 Hz), 9.99 (s, 1H). LRMS 220 (M-C,Hg+H).
25
(e) Title compound
Using the method described in Example 19, 2-(4-Formyl-phenyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (0.16g, 0.59 mmol) and diamine g (0.11g, 0.61 mmol)
were condensed. The crude product was then dissolved in dioxane (8 mL) and treated
30 with 4M HCl/dioxane (4 mL). The reaction was stirred at rt for 3 h upon which a
gummy solid appeared which was manually broken up to form white solids. The
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2 7 9a-triaza-benzofcdl azul en-6-one 0 NH N N N s The product was prepared
follow ng the procedure for Exanple 132 using 1-(4-

Pi peri din-2-yl - phenyl )-8, 9-di hydro-7H 2, 7, 9a-tri aza- benzo[ cdj azul en- 6- one
(Exanpl e 13901813669, 0. 19nmol ) and cycl opr opanecar boxal dBGI/ES00238821 i,
1.53 mmol) in place of formal dehyde to give 0.054g (71% after silica gel
chromat ography (0-1.5% MOH CHC13, followed by 3% net hanol I C

- amoni a/ CHClS) of a vvhi te solid: >150 C 10 (dec); Rf = 0. 26 (5% et hanol iC

L e i s o o 1 b SRS 7

(m 7H), 2. 1Jpr8d\il:9 vs(am théxH)mnﬁedZ Gy Xa3B s{liva ﬂdﬂ)chr&na”@grﬁph&?el(xﬁhgslﬁﬁl 3-5%
3.36-3.37 (m. .1 5225 58 0 m. 2H) t. iH J =
S aorey T Dveblycid 5os 3% hebeolie amgmoniaiCHST, to give 14 (67 of ki 59 (m
oH), 8. 44 (t, _ sb RHEME 1 Mk
S 100. (225s§wAnr}g ?2@(%2522 o R CISPletil%hNE ﬁiﬁﬁiiﬁ% CHERS JRARB )

1- (4- | soprsopyl66i 14a2; 1804, PAlydmy’; H@W(@MSGM@)]SHAS-ZHHHE 18- LTZ—B.Ba(m

S Tar 1o cdth SRRt bt ehls Bl TR 351555

1- (4- Pi peri d|431124y6(mhmyl4)458w5(m, 2H),734(t, lH J= 78Hz) 7.56 (d, 2H, J = 8.2
di hydr o- 7H-21_Z7§9_? a a benzo cd] azul en- é)\ Ie 130) O. 077g, 0. 22
mol )  was di &+ 2. %Lgﬁ"’%%@%'ﬂé{)a%ﬂ 846 (msﬂrﬁ_) aleddoone (1

m). Sodi UM C,H,sN0 330.1481 (M-2H), found 330.1480. Anal. (C20HxN:0) C, H, N.

10

benzolcd]azulen-6-one

NH

15 The product was prepared from 1-(4-Pyrrolidin-2-yl-phenyl)-8,9-dihydro-7H-2,7,9a-
triaza-benzo[cd]azulen-6-one (Example 148) following the procedure used in Example
132 to give a white solid (78%): mp = 235-238 °C (dec); IR (KBr) 2780, 1472, 1278
cm’; 'H NMR (DMSO-ds) § 1.61-1.70 (m, 1H), 1.76-1.90 (m, 2H), 2.13 (s, 3H),
2.17-2.29 (m, 2H), 3.18-3.29 (m, 2H), 3.52-3.53 (m, 2H), 4.45-4.46 (m, 2H), 7.35 (t,

20 1H,J =178 Hz), 7.52 (d, 2H, J = 7.8 Hz), 7.81-7.90 (m, 4H), 8.42-8.46 (m, 1H).
HRMS caled for CyH»nN4O 346.1794 (M+), found 346.1796. Anal.
(C2:H,N40.0.3H,0) C, H, N.
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5 cyanobor ohydri de (0.044g) was added, and the reaction stirred at room
tenperature overnight. The solvent was renoved in vacuo, and the residue
di ssol Ved\p'b 02/ sat. NaHCO3. The organic |ayer was ﬁrﬁ‘%é washed
wth wate rine, dried (MgSO4) and concentrat ed. roduct was
purified by flash silica gel chromatography eluting wwth 1 % nethanolic
ammni a/ CHC13 to give 0.26g (30% of a 10 white solid: np > 260 C (dec); Kf
= 0.34 (7% met hanol i ¢ anmoni a/ CHClS) I R (KBr) 1661 1478, 1382, 1308 cm;
'H NVR ( DMBanfbi b , erVl1-839idihydre-1B1-7 Hz) ,
1.29-1.52 3H),213220(m1H) 2.69- 2.76 (m
1H), 2. 92-2/8gulaza-0gn RZUWENORE (m 1H), 3. 52 3.53 (m 2H), 4.46-4.47 (m
2H), 7.35 (t, 1H, J:78Hz) 751(d 2H, J = 8.0 Hz), 7.80-7.89 (m 4H),
8.42-8.46 is (m 1H). HRMVS cal cd for C24H28N40 388. 2263 (M+), found
388.2253. Anal. (C24H28R%40.0.7H20) C. H, N Exanple 152:
1-14- (1H | m dazol - 2- prranwv| | -g 9-di hydro-7H2 7 Qa-triaza
benzof cdl azul en- 6- o D 144 WD 01/16136 PCT/ US00/ 23882 CO2H COCI O NH
Cl COCOCl, CH2CI 2 + c> n—~A412h DVF, rt 12h,100% O H N-NH CI H-NH NH2 ¢
O H NH H AcoHrefi ux 1NJ_ 1 h, 65% N '

<

N

s The product was prepared following the procedure for Example 132 using 1-(4-
Piperidin-2-yl-phenyl)-8,9-dihydro-7H-2,7,9a-triaza-benzo[cd}azulen-6-one (Example
130) (0.06g, 0.19mmol) and cyclopropanecarboxaldehyde (0.11 mL, 1.53 mmol) in
place of formaldehyde to give 0.054g (71%) after silica gel chromatogfaphy (0-1.5%
MeOH/CHC;, followed by 3% methanolic ammonia/CHCI3) of a white solid: >150 °C

10 | (dec); Rf = 0.26 (5% methanolic ammonia/CHCI3); IR (KBr) 1656, 1479, 1380, 1308
cm; 'H NMR (DMSO-ds) 8 (-0.15)-(-0.10) (m, 2H), 0.31-0.42 (m, 2H), 0.78-0.85
(m, 1H), 1.32-1.80 (m, 7H), 2.11-2.19 (m, 1H), 2.26-2.33 (m, 1H), 3.15-3.17 (m, 1H),
3.36-3.37 (m, 1H), 3.52-3.52 (m, 2H), 4.46-4.48 (m, 2H), 7.35 (t, 1H, J = 7.8 Hz), 7.50
(d, 2H, J = 8.2 Hz), 7.81 (d, 2H, J = 8.2 Hz), 7.84-7.89 (m, 2H), 8.44 (t, 1H, J = 5.6

15 Hz). HRMS caled for CzsHsN,O 400.2263 (M+), found 400.2256. Anal.
(CasH2sN40+0.25H,0) C, H, N.

Example 151:
benzolcd]azulen-6-one

20
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INH N91 NH\ NV (a) 4-(1H I m dazol-2-yl)-benzoyl chloride
hydrochl oride: 4-(1H 1| m dazol -2-yl)-benzoic acid [J. Med. Chem 30, 1342
(1987)] (0.69g, s 3.70 mml) was suspended in CH2Cl12 (20 nL). Oxalyl
chloride (OWOPIRHI6 4 44 nmmol) was added fol | owed by a dr opCHUSOORPSS2 The
reaction was stirred overnight at rt. The solvent was renoved to give
0.94g (quant) of the acid chloride which was used wi thout purification.
(b) 4-(1 Himdazol-2-yl)-N(5-0x0-2,3,4,5-tetrahydro- | Hbenzo [e] |
1, 4] di azepin-9-yl)- 10 benzam de The sol vent was renoved to give 0.94g
(quant) of the acid chloriaog. Diamne g (0.60g, 3.40 mmvl) was dissol ved
in pyridine (35 nL). The~ael dNdhloride (0.91g, 3.74 mvol) was added, and
the reaction stirred o i ght)upon which solids precipitated out of
solution. The pyridine Aoved i n vacuo. The solids were taken up in
4:1 is CHCL3/iPrOH and wg but did not dissolve in either. They were then
filtered and washed with wa i
4- (1H i m dazol -2-yl)-N-(5-0 , 5-
tetrahydro-1 H benzo[ a] [ 1, 4] piéﬂ-_yl ) -benzam de: |H NVR (DVBO-d6) S
2.48- 2.50 (m 2H), 3.41-3.42 H, 5.57-5.59 (m 1H), 6.63 (t, 1H, J =
7.7-Hz),--7.18-7.20 145 WO 01/ Y613% PCT/US00/23882 (m IM 7.22 (s, 2H),
7.69 (dd, 1H, J 8.1, 1.6 Hz),\ 8.03-8. 10(m 511), 9.65 (s, 1H),
12.70-13.00 (br 1H) LRVS 348 (MtH). Titl e conpound: 4-(1
H-i i dazol - 25imifar Xp cguditiensysed 10 greparer palol 2 i ipesidieP-y}-pheng))-8,9-
di azepi n- 9- ( c acid
(15 ) for %h#@?ﬁﬁ*?é‘“é%ﬁﬁﬁ%%%@i%@% Cablfhe 150 PP D22TEELD
di ssol ved i nw4s dissohEd3n MeQBE (4 ml.).sacetic amdhmmLdemebm(IaMLnssmhmo 6.5,
and the orga ter and brine,
A L ol R BriaE @g@g&@ﬁg&ﬁ@@ﬁﬁ% bl V0 (Ll
overnight. The solvent was removed in vacuo, and the residue dissolved in

CH:Cly/sat. NaHCOs. The organic layer was separated, washed with water and brine,

dried (MgSO,) and concentrated. The product was purified by flash silica gel

chromatography eluting with 1% methanolic ammoma/CHC13 to give 0.26g (30%) of a

10  white solid: mp > 260 °C (dec); Re= 0.34 (7% methanohc ammonia/CHCls); IR (KBr)

1661, 1478, 1382, 1308 cm™'; 'H NMR (DMSO-ds) & 0.77 (d, 3H, J = 6.3 Hz), 0.96

(d, 3H, J = 6.7 Hz), 1.29-1.52 (m, 3H), 1.64-1.72 (m, 3H), 2.13-2.20 (m, IH), 2.69-

276 (m, 1H), 2.92-2.96 (m, 1H), 3.35-3.45 (m, 1H), 3.52-3.53 (m, 2H), 4.46-4.47 (m,

2H), 7.35 (t, 1H, J = 7.8 Hz), 7.51 (d, 2H, J = 8.0 Hz), 7.80-7.89 (m, 4H), 8.42-8.46

15 (m, 1H). HRMS calcd for C§4H28N4O 388.2263 (M+), found 388.2253. Anal.
' (C24H23N,0.0.7H,0) C, H, N. '

Example  152:

benzolcd]azulen-6-one

20
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purified by flash silica gel

chromat ography eluting with 3-15% McOH CHCL13

to give 10 0.32g (65% of a gold-orange crystalline solid: np >325 C, Rf =
O d6) S

0. 16 (1096
3. 54- 3

C13): IR (KBr) 1664, 1479, 1108 cm 1:
?ﬁ@“é , 4?51 4. gz E%} 2H). 7.09 (s. 1F§n} EEHPNMB?ﬁ§WB

IH, J = 7 8 Hz), 7.87 (dd, 1H J =78 1.1 H), 7.91 (dd, Il
95 (d, 2H, J = 8.5 Hz), 8.12 (d, 2H, J = 8.5 Hz), 8. 45 8.49 (m

1 1 Hz), 7.
12. 71

(s, 1H). HRIVB cal cd for CEQHL5NS0 IS 329 1277 (M+), found

329 1291. Angbp (C19HISNSO. 0. 6HZbdD. 2MeCH) C, H, N. Exanpl e 153:

6- (4- Fl uor o- henyl) 1- oxo- 1. 2. 3. 4-tetrahydr o-

hi ] i ndol e-
r4 96h. 63

t he Exanpl e 1(00!3me110050 153 g |n Et
0O Cfor Ih| a seal tube. e was th

and stirre

solutlonto nmove H2S. The rea on m xture s diluted with Et QAc
01/ 16136 PCT/ US00/@3882 and washed with 2N

bot hioic acid a 0 0 5
[9ZOon GHLFY,

1. 41di azeni no[ 6. 7. 1-

- pyr. EtSNNH N o C -
ubby edyrs 180 éi%gh a sol ution of
m} and pyridine (2.4 m) at
n Hsealed, allowed to warmto rt

7.

36 (t

4 days. Ar 98n as 'Was bubB¥Hed t hr ough 25 the dark green

146 WO

and then with H20. The

organi c |l ayer was Nried over anhydrous MySO4 and concentrated to give a

yel | ow solid purified by flas silica gel chromatography eluting
with a gradie 0- 2% MeOH in CH We 0.107 g (63% of a yel ow
solid: 1H NWR 6) 6347(br H, #.01-4.11 (m s 2H), 7.27 (t,

1H, J = 9.0¢
J = 9.0 Hz),
s, 1H), 9.50

NH 7.37 (t refi

.19 (d, 1H ™™ 9.0 rz)N
Qr S. 1H); HRMVS calcd. fo
0833; nmp 238-240 C, Anal
e 154: 6-(4-Fl uor o- phenyl

NH

NNH T

| (a) 4-(1H- Imxdazol-z-yl)-benzoyl chloride hydrochloride:

10

15

4 lH-IImdazol-Z-yl)—benzolc acid [J. Med. Chem. 30, 1342 ( 1987)] (0.69g,
3.70 mmol) was suspended in CH2Cl> (20 mL). Oxalyl chloride (0. 39 mL, 4.44 mmol)
was added followed by a drop of DMF. The reaction was stirred overnight at rt. The
solvent was removed to give 0L94g {quant) of the acid chioride which was used without
purification.

(b) 4-( lH-imidazol~2-yl)—N—(S;oxo-2,3,4,5-tetrahydro- 1H-benzol[e][1,4]diazepin-9-yl})-
benzamide _

The solvent was removed to give 0.94g (quant) of the acid chloride. Diamine g
(0.60g, 3.40 mmol) was dissolved in pyridine (35 mL). The acid chloride (0.91g, 3.74
mmol) was added, and the reaction stirred overnight upon which solids precipitated out
of solution. The pyridine was removed in vacuo. The solids were taken up in 4:1
CHCI,/iPrOH and water but did not dissolve in either. They were then filtered and
washed with water to give 0.56g (47%) of 4-(1H-imidazol-2-yl)-N-(5-0x0-2,3,4,5-
tetrahydro-1H-benzo[e][1,4]diazepin-9-yl)-benzamide: 'H NMR (DMSO-ds) & 2.48-
2.50 (m, 2H), 3.41-3.42 (m, 2H), 5.57-5.59 (m, 1H), 6.63 (t, 1H, J =7.7 Hz), 7.18-7.20

145

—/7.54-7.58 (m 2H), 7.88 (d,
.42 (t, 1H, J = 6.0 Hz), 8.63 (br
8H14N30SF (M4) 339.084162,

18H14N30SF0. 3 H20.0.3 MeOH) C,
0x0-1. 2. 3. 4-tetrahydro-f

1H,



| u' I'i ndol e-7-carboxi mdothioic acid nethyl ester 0 0O NH CH31, THE/ W
,8h ~ NJ S NH Hp HJC3 NH2 153 F F | odonet hane (3.218 mmol, 0.2 m) was

added to a i of the 152 (0.354 is muol, 0.120 g) i E at
3 ef i Eeptaiml

rt. The rea xture was stirred for 18 h at rt. The

renoved to give a yellow solid (0.130 g) which was used w thout further
purification: 1H NVMR (DVMSO-d6) 6 2.63 (s, 3H), 3.51 (br s, 2H), 4.01-4.05
(m 2H, 742753(m3|—|) 7.62 (d, 1H, J =6.0-Hz), 7.65 (d, 1H, J = 6.0

Hz),802(d 3 (dg 11 Tes( H J =
AN E(meﬂl) 2(s: 2ﬁ) H@édﬁol?g_.l 8.1 H)sfiz)-sésﬁlb%)n 58, 9%5((s,; 15
1- oxo-1. 2. 3 41219& IMQ/@r,dH)f LBMSj%SZ(Mﬂﬁ)of 6. 7. 1- hi l i ndol e- 7- car boxni di ne 147
WO 01/16136 P #.#J@;)O/ 2388% O NH NH2OHHCI, pyr. I NH NJ rt, 15 mn, 520 NJ
H3CS H2 NHZ 54 F F Hydroxyl am ne hydrochl ori de (0.852 mmol,

0.059 g) was added-Q18-imnid@ol2yDN-($bxd-R8, 4J£&tréﬂydi:d—2Hrﬁmio[e]Ql ADiiaggpin-9- S .
pyridine at rt. The reaction m xture was stirred at rt for 15 m.n. Upon

conpl et i orf of Yr-brozampide (0538, (132 mmplcwpsrl W‘*rwa)ce%ém%l%\k) fofak br Th®ved t o
give an oi | whivehk WasSreRidvdd inQEcddY afd M8 Residue! 30964 in 4:1 CHCL/iPrOH and sat.

NaHCOs. The pH was adjusted to 6.5, and the organic phase separated. This was
washed with water and brine, dried (MgSOs), and concentrated. The product was
purified by flash silica gel chromatography eluting with 3-15% MeOH/CHCI; to give
10 0.32g (65%) of a gold-orange crystalline solid: mp >325 °C; Ry = 0.16 (10%
MeOH/CHCl3); IR (KBr) 1664, 1479, 1108 cm™'; 'H NMR (DMSO-ds) 3 3.54-3.55
(m, 2H), 4.51-4.52 (m, 2H), 7.09 (s, 1H), 7.33 (s, 1H), 7.36 (t, 1H, J = 7.8 Hz), 7.87
(dd, 1H,J = 7.8, 1.1 Hz), 7.91 (dd, 1H, J = 7.8, 1.1 Hz), 7.95 (d, 2H, J = 8.5 Hz), 8.12
(d, 2H, J = 8.5 Hz), 8.45-8.49 (m, 1H), 12.71 (s, 1H). HRMS calcd for CioH;sNsO
15 329.1277 (M+), found 329.1291. Anal. (C;9H,sN50-0.6H,0.0.2McOH) C, H, N.

Example 153: 6-(4-Fluoro-phenyl)-1-ox0-1,2.3 4-tetrahydro-{1 4}diazepino[6.7.1-

hilindole-7-carbothioic acid amide

H,S, pyr. EtsN
0°C - 1t, 96h, 63%

20

H,S gas was bubbled through a solution of the Example 91 (0.5 mmol, 0.153 g)
in EtsN (1 ml) and pyridine (2.4 ml) at 0 °C for 1h in a seal tube. The tube was then
sealed, allowed to warm to rt and stirred for 4 days. Argon gas was bubbled through

25  the dark green solution to remove H,S. The reaction mixture was diluted with EtOAc
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chromat ography eluting with a gradient of 0-5 % MeOH in CHC13 initially,
followed by 2-10% MeOH/ NH3 in CHC13 to give 0.025g (52% of a pale yellow
"H
7.

In
solld p 259 C: VR (DVBO- d6) S 3. 45-3.47 (m 412(m
5. 41"(%?31373‘10 2H), 7.23 (1, 1H J = 6.0 Hz), 7.34 "(‘tz‘l’_gsﬂﬂ’ﬁ”ép
Hz) 7.57 (d, 1H, J = 6.0 Hz), 7.59 (d, 1H J = 6.0 Hz), 7.88 (d, 1H J=
0 Hz), 7.93 (d. 1H J = 9.0 Hz), 8.39 (br s, 1H), 9.33 (br s, 1H); HRVE
cal cd. for CL8H 5NAO2F (M) 338.1179, found (M4) 338.1182; Anal.

( C18H15NA0Z4r@ . washied itk 2N HAY addithEiiaWiﬂi #1,056Ghe or%amc layer was dried over
7- Forrryl-6 (4f|uorg§0henyl ) - 1-0x0-3 4-di hydro-f 4| di azepinof6_7 1-

hi' |i ndol e ashydtewsd wércgeqwm%@ give ayglicp solid whickywagmprified bscflash ) N rt.
46 h. 64% Ig—@pé Sy d
hydr azi ne ( °§%°‘m@'§58 rrfl?ﬁ%/vawghad% (Hél%t%fa so#ﬁf?lgnﬁg#ﬁ‘%lgﬁég% EguiBQ

mol , 0. 049m)07 g(63%) ot a gelewaolid: ' HI NMRt (DMSO-BH)ed 3.4¢Arisp2H)yid0iu H (s stirred

ki of B éﬁiﬁﬁf £ 0H, FoT - Gy 0 Kb >+ R Vet 7o U i1

whi ch was. mpiof' éﬂleSﬁ:SldH@ﬁSGEtt rmamm)amm(bekum ngsowirt h a
gradi ent of O- in CHC13 init f ol | oned 2-10% MeOH/ NH3 in
G1s To gisva, Imqg 5 calodohr GhhaHORFL ) 354084150 Jou G FIRDETEGRP U vers

di ssol ved ij3g5 4lyBEH tl(é%ﬁﬁﬂ%mf:bj-ﬁ;o.ggm S Ned at it for 30 mn.

Di et hyl ethér was added TG e solution and t'hé sol'vent was then
evaporated to give an orange solid (9 mg): np = 272-274 C,' H NVR ( DVBO- d6)
: . 25 ,

8 3.58 (br (m 3H),
7.54-7.85 (W A ' L grabydro 1] jidis 3 He)
8.55 (t, ‘slote. Beiibbtiinidoficie ai meshyl dstér. O 08 (br s, 1H) 10.60 (br s.

1H); HRNB

CHal THF NH
; 1, 18h
Hp HyCS:
©®

153
Iodomethane (3.218 mmol, 0.2 ml) was added to a solution of the 152 (0.354
15 mmol, 0.120 g) in 50 mL THF at rt. The reaction mixture was stirred for 18 h at rt. The |
solvent was removed to give a yellow solid (0.130 g) which was used without further
purification: "H NMR (DMSO-dg) 8 2.63 (s, 3H), 3.51 (br s, 2H), 4.01-4.05 (m, 2H),
7.42-7.53 (m, 3H), 7.62 (d, 1H, J = 6.0 Hz), 7.65 (d, 1H, J = 6.0 Hz), 8.02 (d, 1H, J =
3.0 Hz), 8.05 (d, 1H, J = 3.0 Hz), 8.57 (t, 1H, J = 6.0 Hz).
20
Example 155: 6-(4-Fluoro-phenyl)-N-hydroxy-1-oxo-1.2.3 4-tetrahydro-
[1.41diazepino[6.7.1-hilindole-7-carboxmidine
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o calcd. for C18H 6N5OF (M+) 337.1339, found (M+) 337.1326. Exanple 157:

6- (4- Fl uor o- 2henvl ) - 7- (1- hydr oxy- et hyl ) - 3. 4-di hvdro-2H f 141di azepi nof
6.7.1-hilindol-1-one OO NHNH \ I \ .78 CTHE\ 10 NN OHC HCH3 89 15
F. F 1.5M WOO0N6136 t hi um (4.87 mol, 3.25 m) was added t &CAUSHNAIBI20n of
Example 89 (0.487 mmol, 0.150 g) in 100 nL THE at -78 T. The reaction was
warmrt and stirred for 5 min. The reaction m xture was poured into H20
and extracted with Et OAc several tines. The conbi.ned organic extracts was
dried over anhydrous MySO4 and 20 concentratgd to give a pale yellow solid
(0.149g. 94% which was ud W t hout further purification rrp = 220-222 G
"H NVR (DVBO-46) 8 1.4 1 (br s, 4.03 (br s,
2H), 4.74-4.77 (m 1K Ft) 7.16 (t, 1H J = 6.0

Hz), 7.38 (t, 2H J , 7.51-7.5 , 7.84 (d, 1H, J=60Hz)
8.09 (d, 1H, J =6.0 8.31 (t,. 1H, J 0 Hz); HRVS caled. fo
CLl9HL7N202F ( M+) . A found (R : 12680; Anal. for
(C19H17N202F0. 1H20) C, R %49 WO 01/ 163 6 ¢ USOQO 23882 Exanpl e 158:

6- (4- Fl uor o- phenyl) - 7/& @-
(1.4l diazepinof6.7.1-hi Ili_;.{ldol

=4¢ di hydr o- 2H-
e NOH 5 F

-d_
o
>
®
o
Z
T
&
o

Hydroxylamine hydrochloride (0.852 mmol, 0.059 g) was added to a solution

of the 154 (0.142 mmol, 0.05 g) in 5 mL pyridine at rt. The reaction mixture was

s  stirred at rt for 15 min. Upon completion of the reaction (as indicated by TLC) the

solvent was removed to give an oil which was purified by flash silica gel

chromatography eluting with a gradient of 0-5 % MeOH in CHCI; initially, followed

by 2-10% MeOH/NH; in CHCI; to give 0.025g (52%) of a pale yellow solid: mp =

257-259 °C; "H NMR (DMSO-ds) 8 3.45-3.47 (m, 2H), 4.10-4.12 (m, 2H), 5.41 (br s,

10 2H),7.23(t, 1H, J = 6.0 Hz), 7.34 (t, 2H, J = 9.0 Hz), 7.57 (4, 1H, J = 6.0 Hz), 7.59

d, 1H, 7= 6.0 Hz), 7.88 (d, 1H, J = 9.0 Hz), 7.93 (4, 1H, J = 9.0 Hz), 8.39 (br s, 1H),

9.33 (br s, 1H); HRMS calcd. for Ci1gH;sN,O.F (M™) 338.1179, found (M") 338.1182;
Anal. (CygH;5N4O.F<0.5 H20) C, H, N.

15

hilindole amidrazone hvdrochloride

NH .
O 1. NHoNH,, CHaCN
1,48 h, 64% »

| 2. HC/MeOH

HaCS H
NI
154 F

Anhydrous hydrazine (2.92 mmol, 0.092 ml) was added to a solution of 154

20 (0.139 mmol, 0.049g) in 25 ml acetonitrile at rt. The reaction mixture was stirred at rt
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The product was prepared from Exanple 93 using the procedure to prepare
Exanple 90 in 60%yield as a white solid: np = 248-250 C, 'H NWR (DvsO-4) 8
1.70 (s, 3H), 3.49 (br s, 2H), 4.07-4.09 (m 2H), 7.21 -60Hz)
7.37 (t. !Q,MG‘“ 9.0 Hz), 7.51 (d, 1H J = 6.0 H), é’gff‘ém”’fﬂ? J=6.0
Hz), 7.89 (d, IH J = 6.0 Hz), 10 8.09 (d, 1H, J:60Hz) 8.37 (t, 1H, J

= 6.0 Hz), 10 93 (s, 1H); HRVB calcd. for CLOHI6N302F (M+) 337.1226, found
(M+) 337. 1230 Anal for (CL9HLI6N302F0.1 H20) -C, H, N. Exanple 159:

1" 410 avepihael PR RERLERY & ool RREPRRIS GpPoE a5 Yo

/" 93 H3C femfovedito ive afi i wihjdhf easrpawified: byl flasi dilida get chraiatogBpBBelming , 2 i)

(1) ot penagmaembardt i MeoH S EHRS nfiShe o ro- Moty 15,
Upon conpl egico)voYive €0 (64%R6f 4 Hlite ayalilind Slid\TH3d éolid vads di¥sdivedSad 23882

by TLC, the soﬁnlvent was renoved in vacuo to give_0.101 (quantltatlve

yi el d) »f mOm@wﬁh?@lm@#%gdggé@r@pmgupxwp FWaLAd9Pd 3t i on: ' H
NI\/R ( DVBO- &g)soﬁt}g’xb%%(t{lé §oﬂ_?% %&Qvefpg tei to Zivk an%ta%%e éol%ﬁ_{)(rﬁ@) 4.61 (d,

= 12 7.35- 7.54-7.58 (m
-2H) 7 89 {£7R-2MHC; 'H NMR (DMS)’.)-dGBSS'ﬁS&brAhSZH)m 2234 2&75\6 Gms 2H)H) 378.
Exanpl e 160:;

T 2161 azeptAdeeAmn ST PR teaid: 58 CRE R Mm%ﬂisd#ﬂﬂd%%oz? 1 a2n

23%\ N~ Nz§, ¥55 (¢, 1H, J = 6.0 Hz), 8.79 (br s, 1H), 9.08 (br s, 1H), 10.60 (br s, 1H); HRMS
10 caled. for CigHiNsOF (M*) 337.1339, found (M") 337.1326.

Example 157: 6-(4-Fluoro-phenyl}-7- 1-hydroxy-ethyl)-3,4-dihydro-2H-

1.41diazepinof6.7,1-hilindol-1-one

NH
CHali, THF _
<78°C -1, 5 min, 94%
N

15
1.5M methyl lithium (4.87 mmol, 3.25 ml) was added to a solution of Example

89 (0.487 mmol, 0.150 g) in 100 mL. THF at -78 °C." The reaction was warm 1t and
_stirred for 5 min. The reaction mixture was poured into H>O and extracted with EtOAc
several times. The combined organic extracts was dried over anhydrous MgSO; and
20  concentrated to give a pale yellow solid (0.149g. 94%) which was used without further
purification: mp = 220-222 °C; 'H NMR (DMSO-ds) 3 1.47 (d; 3H, J = 6.0 Hz), 3.45
(br s, 2H), 4.03 (br s, 2H), 4.74-4.77 (m, 1H), 4.96 (d, 1H, J = 3.0 Hz), 7.16 ({, 1H, J =
6.0 Hz), 7.38 (t, 2H, J = 9.0 Hz), 7.51-7.55 (m, 2H), 7.84 (4, 1H, J = 6.0 Hz), 8.09 (4,
1H, J = 60 Hz), 831 (t, 1H, J = 6.0 Hz);l HRMS calcd. for CjoH;7N0.F (M)

25 3é4.1274,found (M") 324.1260; Anal. for (C;gH;:-,NzozF-O.lHZO) C, H, N.
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H3N O NH Hac - N 10 159 F F Hydrazi ne nonohydrate (5.14 mol, 0.26 nlL)
was added to a solution of 7-

[ (E)-3-Di nmet hyl am no-al | anoyl ] - 6- (4-f | uor o- phenyl') -3, 4-di hydr o- 2H

[ 1, 4] di azepW@dB61F6 1- hi ] i ndol -1 - one (Exanpl e 159) (0.257 nRGRAUS0D238% () in
10 L THE at rt. The reaction m xture was stirred for 42 h. The reaction
m xture was i s evaporated to dryness. The residue was taken up in 2N HC
and extracted with Et OAc several tines. The conbined organic | ayers was
dried over anhydrous MgSO4 and concentrated to give a yellow oil which was
purified by flash silica gel chronatography eluting with a gradi ent of

0- 3% MeOH i ngCl 188: A396brb-pRAYNOL ABdXvA noféﬁi NGB 4-BibydrobiB- 175 C
'H NVR ( DMBO- 06 > ),
dol- (t, 2H, J 90Hz) 738755(m 3H)

1H), 7.23 (t JL.A4ldiazepinol6.7d-
7.88 (d, 1H, J = 6.0 Hz), 8.36-8.43 (m 2H), 12 67 (br s, 1H); HRMS cal cd.
for C20H 5NAOF (M+) 346. 1221, found (M) 346.1225; Anal. for
(C20H15N40F. 1.0 MeOH) C, H, N 15 WD 01/16136 PCT/ US00123882 Exanpl e
161: (E)-5- Methyl -6-(5-0xo0-2, 3,4 Sig rahydro-| H benzof el 11. 4l di aze in-9-
yl)-hex-5-enoic acid neth 1 0 at (PhSP)4Pd PNP, Cul NH | > +

Et 2NH, DMF, R 19 h, 90% H CO26K h[\_l—j n (Exanple 33) 0 Co2CH3 NH
PdC12 CH3CN 70-80 ¢, 2.5 h, 889

The product was prepared from Example 93 using the procedure to prepare

Example 90 in 60% yield as a white solid: mp = 248-250 °C; 'H NMR (DMSO-d;) §

1.70 (s, 3H), 3.49 (br s, 2H), 4.07-4.09 (m, 2H), 7.21 (t, 1H, J = 6.0 Hz), 7.37 (t, 2H, J

= 9.0 Hz), 7.51 (d, 1H, J = 6.0 Hz), 7.55 (d, 1H, J = 6.0 Hz), 7.89 (d, 1H, J = 6.0 Hz),

10 8.09 (d, 1H, J = 6.0 Hz), 8.37 (t, 1H, J = 6.0 Hz), 10 93 (s, 1H); HRMS calcd. for

Ci1oH}6N30,F (M*) 337.1226, found (M™) 337.1230; Anal. for (C;0H;sN30,F:0.1 H,0)
C,HN.

15 1.4]diazepinol6,7 i-hz inddl-l-one

(CHg)oNCH(OCHa)s, DMF
110-120 °C, 18h, 100%

HsC . Hac\
7/

 HsC

N, N’-dimethylformamide dimethyl acetal (13.88 mmol, 2 mL) was added to a
solution of the methyl ketone (0.217 mmol, 0.070g) in DMF (1 mL) at rt. The reaction
20  mixture was stirred at 110-120 °C for 18h. Upon completion of reaction as indicated
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CO2CH3 s (a)

6- (5- Oxo0- 2, 3, 4, 5-tetrahydro- 1H benzo[ e] [ 1, 4] di azepi n-9-yl ) -hex-5-ynoi c acid
nmet hyl ester. To a solution of the internediate n (Exanple 33) 9 72 mol ,
2.80g) in YWOOMHISIDOVE and 30 nlL di et hyl amine was added — PCT/USH

t et raki stri phenyl phosphi né pal |l adi un(0) (0.194 mmol, 0.224Qg) tri phenyl
phosphi ne (0.0972 mol, 0.025g), nethyl-5-hexynoate io (Footnote) (36.94
mol , 4.66g) and Cul (0.194 mol, 0.037g) at rt. The reaction m xture was

stirred at n ratur r. s ctd on as
i ndi cat ed b@"nﬂt &Fﬁglnggl%aér{?ﬁwe rrLD] gp ggfﬁn&“ﬁ'ﬁgatp’g%%@ fIv@gs t aken
up in HO &ﬂ%e%&ﬁd ich vavhidd vﬁtlﬁﬁ@fu&ﬁmqmﬁﬁciﬂdﬁﬁlﬂ NME (0MSD-45 8 330gani ¢

extracts was dried over anh dr ous I\/ﬁSO4 and concentrated to give a reddish

brown oi | visi &, 349 (brs, ) 3P 'éd)5t§91 PHYO1(d) 1Bd 5 &HDNT- 20t Hh/apRP el uti ng

with a gra n f t f | 1 ow
solid: rrp %49‘?27&%3%?5\/&8%@8%% 'P%Q;d/q{iz Sﬁl ?n(%( ﬁ%l’—/%ﬁsﬁ3&§ 4 (m

4H), 3. 24 SZI-IBLCMSMH'BM&-S 52 (m 2H) 3.59 (s, 3H), 6.01 (br s, 1H),
6.54 (t, 1H, J = 9.0Hz), 7.29 (d, iH J =9.0 Hz), 7.73 (d, IN, J = 9.0
Hz), 8.04 (t, 1H, J =60 Hz); HRMS cal cd. for C 6HL8N203 (M) 286.1317,
found 20 (Bfample?86. 1366: (b) 6¥4tHIe0repheyll-(2EEgyritdol-841)1%4-dthy G RHIS00/ 23882
Pal | adi um chl oride (0,41 |, 0.074g) was added to a solution of 6-(5-Oxo
2,3,4,5-tethd 1 5 €] di azepi n-9-yl ) -hex-5-ynoic acid methyl
ester (8.36 mol, 2.39g) in 50 nL CH3CN. The reaction m xture was heated
at 70-80 C for 2.5h. The sqglvent was renoved and the residue was purified
by flash silica gel s chro tography eluting with a°grad| ent of 0-5% MeCOH
in EtOAc to give 2.11g (3% —NH axellowsoll' 7 =NH75-176 C, 'H NWR
(DMBO-d6) S 1.86-1.98 ( ;)2 HeO, J ¥), 2.75 (t, 2H J =
6.0 Hz), 3.52-3.54 (m 7 (& , 4.21 2H), 6.34 (s, 1H),
7.07 (t, 1H, J = 6.0 Hz), 65(d, 1H J =6.0 7.75 (d, 1H J = 6.0
Hz), 8.23 (t, 1Hdg) = ; HRI\/S cal cd. for 3N203 (W 286.1317,
found io (M 286. 334 X aI 34,6H18N203. 0. 25 Hz @ N.

HgC

Hydrazine monohydrate (5.14 mmol, 0.26 mL) was added to a solution of 7-
[(E)-3-Dimethylamino-allanoyl]-6-(4-flucro-phenyl)-3,4-dihydro-2H-
[1,4]diazepino[6,7,l-hi]inciol—l—one (Exainple 159) (0.257 mmol, 0.097g) in 10 mL
THF at rt. The reaction mixture was stirred for 42 h. The reaction mixture was

15 evaporated to dryness. The residue was taken up in 2N HCI and extracted with EtOAc
several times. The combined organic layers was dried over anhydrous MgSO, and
concentrated to give a yellow oil which was purified by flash silica gel chromatography
eluting with a gradient of 0-3% MeOH in CHCIl; to give 0.020g (23%) of a yellow
solid: mp = 173-175 °C; "H NMR (DMSO-ds) & 3.45-3.52 (m, 2H), 4.03-4.08 (m, 2H),

20 5.64 (brs, 1H), 7.23 (t, 1H, J = 6.0 Hz), 7.32 (t, 2H, J = 9.0 Hz), 7.38-7.55 (m, 3H),
7.88 (d, 1H, J = 6.0 Hz), 8.36-8.43 (m, 2H), 12.67 (br' s, 1H); HRMS calcd. for
CoHisNLOF (M") 346.1221, found (M") 346.1225; Anal. for (CyHsN4sOF.1.0
MeOH) C, H, N. |
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Exanpl e 162: (E)-5-Methyl -6-(5-0x0-2.3.4.5-tetrahydro-|1 H benzofel 11. 41di aze
Ip n-9- yl)-hex-5-enoic acid O O NH K2CA3, MOH, H2ZO NH rt, 24 h, then
HCl 996% NJ NJ CO2CH3 CO2H is Potassium carbonate (43. 32 mol , 5. 987g) was
added to a PS¢ of Exanple 161 (7.22 mol, 2.066g) i nPSHEHSHN2REOH
(gently heated with a heat gun to get it in sol ution) and 100 nL H2O The
reaction mxture was stirred at rt for 24h. The MeOH was renoved in vacuo
and the residue was taken up in H2O and extracted with EtOAc. 20 The

agueous | ayerg Ineﬁ?(’)i{é?:[&]‘f‘ﬁﬁ%rgd

preci pitates

washed wit h H2xhexafienaic acidimethyBeslg; 96%) . The. product was used vmthout
further purification: nmp = 257- 259 C, ' H NWR (DI\/BOd( ) 8 1.83-1.93 (m

2H), 2.33 (t, 2H J = 6.0 Hz), 2.75 (t, 2H J = 6.0 Hz), 3.52-3.56 (m
2H), 4.22 (br s , 6.34 (s, 1H), 707 (t 1H J = 6.0 2% Hz), 765(d,

1H J = 6.0 H Ry(d, 1H J =60 H) 8 23 (t 1H J ¢ 11. 98
caljc;. ﬂ-bafS\I-EG\NZO ) d (M) 272 1151.
d + EtoNH, MFl't,19h 90%

(br s, 1H);

Exanpl e 163:

roxy-ethLl)-3. 4-di ﬂydro- 2Hf 1, 41di segpnof 6. 7, 1- hi | i ndol| | - ghe 153 WO
01/ 16136 PCT/USOCO' 23882 O NH N H3C OH Foll ow ng thl procedure to
prepare Exanpl e 157, the product was synthesized from

1- oxo- 1, 2, 3, ARESEPRIEFHr o- f 1, 4] di azepi no[ 6, 7, 1- hi i ndol le- 7-car bal dehyde
oxime (Exanple 45) in 69 %yield. Yellow said: np = 295>297CQ3CHs H NVR
(DVBO-d6) 8

PdCl, CHsCN
70-80°C, 2.5 h, 88%

5 (a) 6—(5-0xo-2,3,4,5-tetrahydro—IH-benzb[e][_1,4]diazepin-9—yl)—hex—5-ynoic acid
~ methyl ester:
_ _. To a solution of the intermediate n (Examplé 33) (9.72 mmol, 2.80g) in 30 mL
DMF and 30 mL diethylamine was added tetrakistriphenylphosphine palladium(0)
(0.194 mmol, 0.224g) triphenyl phosphine (0.0972 mmol, 0.025g), methyl-5-hexynoate
10  (Footnote) (36.94 mmol, 4.66g) and Cul (0.194 mmol, 0.037g) at rt. The reaction
mixture was stirred at ambient temperature for 19h. Upon completion of reaction as
indicated by TLC, the solvent was removed in vacuo. The residue was taken up in
- Hz0 and extracted with EtOAc several times. The combined organic extracts was dried
over anhydrous MgSO; and concentrated to give a reddish brown oil which was
15  purified by flash silica gel chromatography eluting with a gradient of 0-5% MeOH in
EtOAc to give 2.51g (90%) of a yellow solid: mp = 74-76 °C: 'H NMR (DMSO-d;) §
1.78-1.87 (m, 2H), 2.43-2.54 (m, 4H), 3.24-3.28 (m, 2H), 3.48-3.52 (m, 2H), 3.59 (s,
3H), 6.01 (br s, 1H), 6.54 (t, 1H, J = 9.0Hz), 7.29 (d, 1H, J = 9.0 Hz), 7.73 (d, 1H, J =
9.0 Hz), 8.04 (t, 1H, J = 6.0 Hz); HRMS calcd. for C¢H;sN,O3; (M*) 286.1317, found
20 (M")286.1318.
(b) Title compound
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s 1.47 (d,

4
1H J=6.0 Hz), 4.97-5.03 (m 1H), 7.10 (t, 1H,

7.81 ¢ 3= 6.0 ), 786 (d 1H ) =60 H)
Yt ) o 0ol angos (M 231.1134 foun d'?‘?ﬁ’%'ﬁ@%’

60Hz

3H J =6.0 H), 3.50-3.55 (m 2H), 4.29-4.31 (m 2H),
J:

Anal . ( C131114N202) C, FL N. 10 Exanpl e 164:
7- Acetyl - 3. 4-di hydr o- 2H F1. 41 di azepi nof 6. 7. 1-hilindol -1-one O 0 NH N \JJ

DMSO, rt Z5 1 , acid N MsOrt, 25h75% 1y H3C H3C OH 0 163 o-1odoxybenzoic
acid (Fri gerimuadahnﬁd:hlondb (0@1@mrﬂsieﬁi)74ga%as &ilded @4 3plutidn 21 6-(5+0m-, 0. 621Q)

[ 4] di arepr HopiommypE et et aPphet-Sireje e meGYhAt €86170q) i

DVSO (8 ml)mmdl, 3. 3953}5190 PEATICN) THetbdétiGn MiBdurs Wak hededd 70.80P0For2 . The

sol vent was renove vacuo and the residue was taken up in Et OAc and

4.95

6.0 Hz), 7.25 (s,

(d,

1H, J =

1143;

washed wi t Th8osaleeRs2emy remgveflaprdodhe Hesisiuen avasy prifledThe Bishasiliea | gfer was

sur %ﬂ;&gﬂ E Q@@%ﬁ ﬁ“@%ﬂgﬁﬁ %%tﬁ‘ﬂ?%?}%?%f%% it ?P@ﬁ% d The

dri ed oyer .
solid was

gr adi ent OfonyaBéNMIﬂiﬁt mp_anmzst’ca

np = 285-287 G quv%g@ 4 % L1} 53,58 3,61 ,(m 211),
(br s, 2H) 2Hy. ?265#\' 5 2 6&2‘%@ %5 35&3&“’»%@ 3p7Ls ’63%'9 %@ IS154 WO

01116136 PGH)|

228. 0899,

7- (1- Hydr 068 Bgn

h:li ndqlo-l

20

25

228.0890; Anal . (C13H12N202 C. Exanpl e 165:

H) '3 64 Howm PRMS s3ied. for Crpldi MM?M%G 131{. foynd
P28 T, ARRE(C16H18N,0540.25 H,0) C, H, N.

yl)-hex-5-enoic acid

O 0
N KzCOs, MeOH, HoO NH
> 1t, 24 h, then HC!, 96% )
N
CO,CHg COoH

Potassium carbonate (43.32 mmol, 5.987g) was added to a solution of Example
161 (7.22 mmol, 2.066g) in 200 mL. MeOH (gently heated with a heat gun to get it in

- solution) and 100 mL HO. The reaction mixture was stirred at rt for 24h. The MeOH
was removed in vacuo and the residue was taken up in H,O and extracted with EtOAc.

The aqueous layer was made acidic (pH 0-1) using 2N HCl when the product
precipitates out of solution as a white solid. The solid was filtered, washed with H,O
and dried (1.878g; 96%). The product was used without further purification: mp = 257-
259 °C; '"H NMR (DMSO-ds) § 1.83-1.93 (m, 2H), 2.33 (t, 2H, J = 6.0 Hz), 2.75 (¢,
2H, J = 6.0 Hz), 3.52-3.56 (m, 2H), 4.22 (br s, 2H), 6.34 (s, 1H), 7.07 (t, 1H, J = 6.0

Hz), 7.65 (d, 1H, J = 6.0 Hz), 7.75 (d, 1H, J = 6.0 Hz), 8.23 (t, 1H, J = 6.0 Hz), 11.98
(br s, 1H); HRMS calcd. for CsHsN>03 (M") 272.1161, found (M) 272.1151.
i 1.41diazepino[6,7,1-hilindol-1-one

X6/B86-1.08 (@, 21d), e4p|(1nk soI i d:

4.44

“'14 2N202 ( M+
A5 é’zéf:);ma ¢ u87 44%6.6 Mz), 3465 dHBH/SJQfdez),ﬁqs (&U3Y. (M)



N HO The product was prepared from Exanple 164 using the procedure to
prepare Exanple 90 in 68%yield as a pale yellow solid: np = 238-240 C, 'H
NVR (DMSO- 10 S 2.16 (s, 3H), 3.56 (br s, 2H), 4.36 (br s, 2I—tlg 7.19 (t,
1H, J = 6.0 116136 77 (s, 1H), 7.87 (d, 1H J = 6.0 Hz), gPGHUBG0/2388y 5 -
6.0 Hz), 8.38 (d, 1H, J 6.0 Hz), 10.67 (s, 1H); HRMS calcd. for
C13H13N302 (M ') 243. 1008 found (M 243.0997; Anal.(Cl3HI3N3X2) C, H, N

| S Exanpl e 166:

7- (1- Hydr oxy-| - phenyl - et hyl ) 5 3. 4- di hydr o- 2H F1. 41d| azepinof6.7.1-
h:lindol-1-one ~~-NH N> J O Follow ng the procedure to prepare Exanple
157, replacing nethyllitb ' phenyl I'i thium the product was

synt hesi zed from 1-oxo-1, gt rahydro- 20

[1, 4] di azepino[6,7,1-h:]il - car bal dehyde oxime (Exanple 45) in 74 %
yield as a yell ow solid. 178-180 C, 1H NMR (DVBSO-d6) 8 3.51-3.52 (m
2H), 4.28-4.29 (m 2H},c=X'70 (d, 1H J =6.0 Hz), 5.96 (d, 1H J = 6.0
Hz), 7.05 (t, 1H, J = 6.0 Mg), 155 WO 01/16136 PCT/U300/23882 7.14 (s
iH), 7.17-7.22 (m 1H), 7.30 (t, 2H, J =6.0 Hz), 7.45 (d, 2H J = 6.0 Hz),
7.72 (d, |H J Foiowingthe procydpre ip prepare Exmﬂcdﬂwﬂ pRdngt was sypthesizpd= 6. 0

01891 gﬁg/g;gh@g 1 2%)% %%ﬁh@%ﬁﬁ% gnga:a%gﬁféﬁg‘;‘ LRS- EMdadgds 168 Anal -
7- (1- Benzoy| (Bxamiple-45) iy 69 6 FieldFYelowl sainle mipe 285-297 °¢yi TH NMR (DMS0eds) BH NJ
00 1.47 (d, 3H, J = 6.0 Hz), 3.50-3.55 (m, 2H), 4.29-4.31 (m, 2H), 4.95 (d, 1H, J = 6.0

Hz), 4.57-5.03 (m, 1H), 7.10 (t, 1H, J = 6.0 Hz), 7.25 (s, 1H), 7.81 (d, 1H, J = 6.0 Hz),

7.86 (d, 1H, J = 6.0 Hz), 8.25 (t, 1H, J = 6.0 Hz); HRMS calcd. for C;sHyN,0, (M)

231.1134, found (M) 231.1143; Anal.( C1sH1aNz0;) C, H, N.

0] 0
NH NH
o-iodoxybanzoic acid
> DMSO, it, 25 h, 75% —)
N N
HeC: HsC
OH (o]

o-lodoxybenzoic acid (Frigerio, et al., J. Org. Chem. 1995, 60, 7272) (2.217

mmol, 0.621g) was added to a solution of 7-(1;Hydroxy-ethyl)-3,4-dihydro-2H-

15 [1,4]diazepino[6,7,1-hi}indol-1-one (Example 163) (0.739 mmol, 0.170g) in DMSO (8
mL) at rt. The reaction mixture was stirred at rt for 2.5h. The solvent was removed in
vacuo and the residue was taken up in EtOAc and washed with 5% Na;S,03/ 5%
NaHCOj3, H20 and brine. The organic layer was dried over anhydrous MgSO, and
concentrated to give an orange solid. The solid was purified by flash silica gel

20 - chromatography eluting with a gradient of 0-5% MeOH in CHCl; to give 0.094g
(75%) of a pale pink solid: mp = 285-287 °C; '"H NMR (DMSO-ds) 8 2.42 (s, 3H),
3.56-3.61 (m, 2H), 4.44 (br s, 2H), 7.32 (t, 1H, J = 6.0 Hz), 7.92 (d, 1H, J = 6.0 Hz),

10
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Foll owi ng the procedure to prepare Exanple 164, the product was synthesized
fromExanple 166 in. 80 %yield as a pale yellow solid. nmp = 229-230 C, 'H
NVR 10 ( 8 3.58-3.61 (m 2H), 4.47 (br s, 2H), 1H J =
6.0 H), iy (m 3H), 7.79-7.82 (m 2H), 7.98 (d, Pﬁfﬁgﬁ"’é 0 H),
8.08 (s, 111), 8.44 (t, 111, J =6.0 Hz), 851 (d, 1H, J = 6.0 Hz); HRMS
calcd. for C 8H14N202 (M) 290.1055, found (M) 290.1042;

Anal . (C18H14N202) C, H, N. is Exanple 168: :

7- ('1- Hydr oxwolg - BIBNHRMEB! &aldd. ) foB &3 ,Ny0) ev2}H228.0899, found

11. 41di aze)g}hgégl'%)#ni%iﬁ] ﬁ\dol -1 -one OéBNHJz NJ QBN”I:lLZO The produc@was

prepar ed f 2380890aApaldCisb-N2OeXg HiNe procedure to prepare Exanple 90 in 76%
yield as a pale yellow solid: np = 263-265 C, 'H NVR (DVSO 20 d6) 8 3.51

(br s, 2H), 3.60 (br s, 2H), 4.29 (br s, 2H), 4.45 (br s, 2H), 6.97-7.04
(m 3H), ExZdiplet ig5: J = pYiming-efi Hdihydro-2H) . 41diazéi 7.1 H,

6.0 Hz), 7.89-7 ?3 (m 2H), 8.31-8.36 (m 3H), 10.74 (s, 1H), 11.37 (s,
1H); HRRB L1 156 WO 01/16136 -- PCT/ US00/ 23882 Cl gH15N302 (M)
305. 1164, found (M 305.1177; Anal.( C8H15N302.0.1 H2O C, H, N Exanple
169: 4-(9-Fluoro-I-oxo-1. 2.3; 4-tetrahydro-f 1.41di azepinof6.7.1ilindol-6- 5
yl )" benzal dehyde 0 F,:;) f\CO02H F / A-Propiol actone POC5, MBSO3H NaN3,
McSO3H NH2 CH3CN, retl NH 80-70 C, 88%\ Hrt, 79%I

)

4|

HsC
N

7/

HO

The product was prepared from Example 164 using the procedure to prepare

Example 90 in 68% yield as a pale yellow solid: mp = 238-240 °C; 'H NMR (DMSO-

10 dg) 8 2.16 (s, 3H), 3.56 (br s, 2H), 4.36 (br s, 2H), 7.19 (¢, 1H, J = 6.0 Hz), 7.77 (s,
1H), 7.87 (d, 1H, J = 6.0 Hz), 8.33 (t, 1H, J = 6.0 Hz), 8.38 (d, 1H, J = 6.0 Hz), 10.67

(s, 1H);, HRMS caled. for CisHiN:Op (MY 243.1008, found (M*) 243.0997;

Anal.(Cy3H;3N302) C, H, N.

15

hilindol-1-one

Following the procedure to prepare Example 157, replacing methyllithium with
phenyllithium, the product was synthesized from 1-0x0-1,2,3,4-tetrahydro-

20  [1,4]diazepino[6,7,1-hi)indole-7-carbaldehyde oxime (Example 45) in 74 % yicld as a
yellow solid. mp = 178-180 °C; 'H NMR (DMSO-ds) & 3.51-3.52 (m, 2H), 4.28-4.29

(m, 2H), 5.70 (d, 1H, J = 6.0 Hz), 5.96 (d, 1H, J = 6.0 Hz), 7.05 (t, 1H, J = 6.0 H2),
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OOO FNHH. TM5 NH cat K2C03 F NH cat. (Ph3P)4Pd, Cul MOOH, 97%i

_ /13 - N) DW, Et2NH, rt, 7496 1 | HHI ik II Si(CH3)g--H O CHO NH
PdCf2, i3 cat (Ph3P)4Pd CU 70=80 C, 85%)\ i Et Q\H,
rt, 84%H I nxnw CHO Thi s conmpound was prepared usi ngﬁwg%%séedur es

_descri bed- in Exarrpl e 33 and 81, starting from 4-Fl uoro-2-iodoaniline
(Beugel mans, et at., Bull. Soc. Chim Fr., 10 1995, 132, 306). (a)
3- (4- Fl uor o- 2-i odo- phenyl am no) - propionic acid: pale purple solid (67% np

, 183 (365 C 23Ry W@é&ﬁ?ﬁ%@(@zﬁ 69%.,%5%@,&%537 ot 21 .

(m 1H), 7. 52d,(1m;|,l =610 H2)=7.99 1, B, J 3= 01, 8.22 (t2YH( b= 60 HEZ))HRMENECAME +

310. 157 1 6 38
0 oo ota S8Ry ofy oy T, RN 22 1202, el iBiaNiOr 955 HQh, -
110-112 C, ' g, MVR. (DVSO-d6) 8 2.52-2.57 (m 2H), 3.45-3.51 (m 2H), 6.04
(br s, 1H), 7.36 (dd,1H, J = 9.0, 3.0 Hz), 7.82 (dd,1H, J = 9.0 Hz, 3.0
Hz): LCMBS(M+ + H) 292. 5 (c)
7- Fl uoro-9-i edan (R =1 |
solid (799 : "np = ; 2- 3. 2% T
3.43-3.47 (m 24, 5. . 3.0 Hz), 7.75

Following the procedure to prepare Example 164, the product was synthesized

from Example 166 in 80 % yield as a pale yellow solid. mp = 229-230 °C; 'H NMR

10 (DMSO-ds) & 3.58-3.61 (m, 2H), 4.47 (br s, 2H), 7.40 (t, 1H, J = 6.0 Hz), 7.52-7.65

(m, 3H), 7.79-7.82 (m, 2H), 7.98 (d, 1H, J = 6.0 Hz), 8.08 (s, 1H), 8.44 (t, 1H, J = 6.0

Hz), 8.51 (d, 1H, J = 6.0 Hz); HRMS calcd. for C;sH;sN,0, (M*) 290.1055, found
(M") 290.1042; Anal.(C;3H;4N20,) C, H, N.

15 Example 168: 7-(1-Hydroxyimino-1-phenyl-methyl)-3.4-dihydro-2H-
1.41diazepino[6.7.1-kAilindol-1-one

The product was prepared from Example 167 using the procedure to prepare

Example 90 in 76% yield as a pale yellow solid: mp = 263-265 °C; 'H NMR (DMSO-

20 dg) 8 3.51 (br s, 2H), 3.60 (br s, 2H), 4.29 (br s, 2H), 4.45 (br s, 2H), 6.97-7.04 (m,
3H), 7.24 (t, 1H, J = 6.0 Hz), 7.34-7.46 (m, 10H), 7.82 (d, 1H, J = 6.0 Hz), 7.89-7.93

(m, 2H), 8.31-8.36 (m, 3H), 10.74 (s, 1H), 11.37 (s, 1H); HRMS calcd. for
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(dd, 1H, J =9.0, 3.0 Hz) 8.29 (br s, 1H; LCVWS (M' + H 307. 10 (d)
7-Fluoro-9-trinethylsilanylethynyl-1,2,3,4-tetrahydro-benzo[e] [ 1, 4]

di azepi n-5-one: yellow solid (749b); np = 150-152 C, 'H NVR (DVSO d6) 8
024(s WOHI6136 o5 3 31 (m 2H), 3.49-3.53 (m 2H), 5PSHUSE , J = 6.0
Hz), 7.28 (dd, 1H J:90Hz, J =3.0 H), 7.54 (dd, 1H, J = 9.0, 3.0 Hz)
8. 27 (t, 1H, J = 6.0 Hz); LCVS (M+ + H) 15 277. (e)

9- Et hynyl - 7-f1 uoro 1,2, 3,4-tetrahydro-benzo[ e][ 1, 4] di azepi n-5- one yel | ow

§°L%d3(§3°c%l%<w@§4‘?ﬁ4cfiﬁ@mw %&3’&*?‘* KoREP R O 1

= 9.0, 2M.3.0 7.54 (dd, 1H, J = 9.0, = 3.0 Hz), 8.25 (t, 1H J =
6.0 Hz); LCIVB(M++H) 205. (f)

4- (7- Fl uoro-5-o0xo-2, 3, 4, 5-tetrahydro-| H benzo[e] [ 1, 4]d| azepln 9-yl et hynyl ) -
benzal dehygdgy 1851615'@ Dlexé-stqlzm- - dNNR(DMSOde)
8 3.29-3. . 3.52-3.54 (m 2H), 6.31 (t, , = 6.0 Hz), 7.45
(dd, 1H, .‘l.):b_ﬂ.;ém_l!ﬂEJ 3.0 Hz), 760(dd 1H J=09.0Hz, 3.0 Hz), 7.88
(d, 2H, J 90Hz)796(d 2H, J = 9.0 Hz), 8.31 (tp1H J = 6.0 Hz),
10. 03 (s, ,_.’LH) LCVS (M+ + H) 15 |.D1/16136FP U S82 (g) Title

conpound: pyellgl%%%hd é8 = 2R-vaddiu MR} ( RYE®estiy 8
3.48-3.53 Q CHCNS fetiud, 6 Ry %‘Eﬁ% , (%iﬁrﬁ—ﬂ = 9.0,
3.0 Hz), 765( 90,.0"’Hz), 7.86 (d, 2H, J"'-90Hz) 8.03 (d,
2H, J = 9.0 H ,858(t,1HJ60 s Hz), 10.09 (s, 1H); LCM5 (M- + H)
309. Exanple 170% 6-(4-D net hvl am nonet hviy- phenyl ?-9-f | uor o- 3. 45di hydr o- H-

[ 1,41 di LA ~NH6. 7. l=hinls | ndO

cat. (PhaP)4Pd, Cul
DMF, Et,NH, tt, 74%

@ OHO NH pach, CHCN,
cat. (PhaP)4Pd, Cul > - - 70-80 °C, 85%
DMF, EtoNH, rt, 84% N S

CHO

This compound was prepared using the procedures described in Example 33
and 81, starting from 4-Fluoro-2-iodoaniline (Beugelmans, et al., Bull. Soc. Chim. Fr.,
10 1995, 132, 306). '

(2) 3-(4-Fluoro-2-iodo-phenylamino)-propionic acid:
pale purple solid (67%); mp = 163-165 °C; 'H NMR (DMSO-dg) § 2.50-2.54 - -
(m, 2H), 3.27-3.33 (m, 2H), 4.72 (t, 1H, J = 6.0 Hz), 6.61 (dd,1H, J = 9.0 Hz, 3.0 Hz),
15 7.06-7.12 (m, 1H), 7.52 (dd, 1H, J = 9.0 Hz, 3.0 Hz), 12.27 (br s, 1H); LCMS (M" +

H) 310.
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10 This conmpound was prepared from 4-(9-Fluoro-1|-oxo0-1, 2,3, 4-tetrahydro-
[ 1, 4] di azepi no[ 6, 7, 1- hi ] i ndol - 6-yl) - benzal dehyde (Exanple 169) as descri bed

in Exanple82|n91%y|eldasapaleyellowsolld np = "H NMR
(DVBO- d6) WORWIES¢ s GH) 3,45 (s, 2H), 3.47-3.52 (m oH)P ‘2‘4&5??8’%”%3 (m
2H), 6.69 (s, 1H), 7.43 (d, 2H, J = 9.0 Hz), 7.51-7.61 (m 4H), 8.54 (t,
1H, J = 6.0 Hz); HRWS calcd. for is C20H20N3OF (W 337. 1590, found (M)
337.1580; Anal.(C20H20N3COF) C, H, N Exarrpl e 171:- 1-[4-(2.5-D hy%yr

150 v 01/ 16055 TP SoRP BT B o i iscs, o St 0, CHBON MN.
NJ NH2 H o ZOH 58mH6WM solil (BERS@p £11304112 £CY lI-I\ll\Tl\{['llklilDl\dlS(I) ds) BYUS2-2 BVl 171 V

benzol o] az #Rhodeonel % A1 bt Bisa Bha RlbRAA. ¥ 59000 Hebitifi o o

Exanpl e 58a L% ¢Rz399AL); +mtepnediate g (from Exanple 2) with
4- hydr oxynet hyl - benzal c?ehyde [prepar ed from sodi um borohydri de and

t er epht ha$ al dehyde- nono-di et hyl acetal] according to the procedure used in
T (4% Ol or ot Ay o123 gplyrsbepolsI) 4Ydasepinz5-one
pale yellow solid (79%): mp = 138-140 °C; 'H NMR (DMSO-ds) & 3.22-3.29
(m, 2H), 3.43-3.47 (m, 2H), 5.29 (br s, 1H), 7.50 (dd, 1H, J = 9.0 Hz, 3.0 Hz), 7.75
(dd, 1H, J = 9.0, 3.0 Hz) 8.29 (br s, 1H); LCMS (M" + H) 307.
10
(d) 7-Fluoro-9-trimethylsilanylethynyl-1,2,3,4-tetrahydro-benzofe][1,4]diazepin-5-one:
yellow solid (74%); mp = 150-152 °C; 'H NMR (DMSO-dg) 8 0.24 (s, 9H), 3.25-
3.31 (m, 2H), 3.49-3.53 (m, 2H), 5.83 (t, 1H, J = 6.0 Hz), 7.28 (dd, 1H, J=9.0Hz, J
= 3.0 Hz), 7.54 (dd, 1H, J = 9.0, 3.0 Hz) 8.27 (t, 1H, J = 6.0 Hz); LCMS (M* + H)
15 277. '

(e) 9-Ethynyl-7-fluoro-1 ,2,3 ,4-tetrahydro-benzo[e][ 1,4]diazepin-5-one:
yellow solid (97%); mp = 142-144 °C; 'H NMR (DMSO-ds) § 3.24-3.28 (m,
2H), 3.45-3.50 (m, 2H), 4.63 (s, 1H), 6.07 (t, 1H, J = 6.0 Hz), 7.32 (dd, 1H, J = 9.0,
20 3.0 Hz),7.54 (dd, 1H, J = 9.0, J = 3.0 Hz), 8.25 (t, 1H, J = 6.0 Hz); LCMS (M* + H)
205.

(f) 4-(7-Fluoro-5-oxo-2,3,4,5-tetrahydro-1H-benzo[¢][1,4]diazepin-9-ylethynyl)-
benzaldehyde:
25 bright yellow solid (84%); mp 228-230 °C; 'H NMR (DMSO-ds) & 3.29-3.32
{m, 2H), 3.52-3.54 (m, 2H), 6.31 (t, 1H, J = 6.0 Hz), 7.45 (dd, 1H, J=9.0Hz, /= 3.0
Hz), 7.60 (dd, 1H, J = 9.0 Hz, 3.0 Hz), 7.88 (d, 2H, J = 9.0 Hz), 7.96 (4, 2H, J = 9.0
Hz), 8.31 (t, 1H, J = 6.0 Hz), 10.03 (s, 1H); LCMS (M* + H) 309.
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benzo[ cd] azul en- 6- one This conpound was prepared by reacting 500 ng (1.7
mmol ) of al cohol 58a, suspended in 25 nL of acetonitrile with 4

equi val en f ionyl chloride. After 15 conplete con

determ neéﬁf)@"ﬁ#ﬁc anal ysis the reaction was concentr at msgv cuo and the
crude benzyl chloride was without further purification. HPLC Rt = 3.060
mn. (171) Title conpound '160 WD 01116136 PCT/ USQ0/ 23882 GENERAL
PROCEDURE FOR BENZYLCHLORI DE DI SPLACEMENT A sol ution containing 0.34 mol

of crude b Zﬁh&&i Juf® 171a, 2.05 nmmol (6 equivalents) of 3-pyrroline and
2. 05 mol ?% eqmval ents) of triethylamine in 2 nL of DMBO was stirred at

rt. for 5 hours %@gf Ja| b el 5 by
sem - preparat| Ve %Eéhg_%ﬂﬁ'f' e épdfoé?? g%‘ye gr%ﬁ%?%?%%%’?ﬁei and
neut r al i ze(my@H)h436%3%(@2H) 687 (o,H)ThE8 (ddo dHct =00 3 z)ac.6% HdMHN Et OAc

Conpounds 480 CRRknes B B SR by S0P h2e 40 65 BRER B s

cont ai nssom) fm@g(g QH;HLQLQS oahi H)309.TFA. 10 'H NVR ( DMSO-d6) 8 3 45 3 58

(m 6H), 3.88 (s, 2H), 43449(m2H) 5,83 (m 2H), 7.35 (t, 1 H J =

78Hz)753(d 2H, J 8.1 Hz), 7.81-7.90 (m 4H), 8.41 (br s, 1H).

HPLC Rt = 2.448 m n. HRI\/IS cal cd for C21H21NAO 345.1715 (I\/H—|)+ f ound
-pi¥ny} &n?o-

345.1699. ppah 1e(czwaON405 Pomeh

ylh)-p y
7H—2,7.9a- D1 n60neOONENCJZBF4OVEt BuO\IO ovB
H2NCH2CH2NH2 - NH |~ N2 MNO2, O CI| / NH2 CuBr2, CH3CN r DMVA, 100 C/

10 This compound was prepared from 4-(9-Fluoro-1-oxo-1,2,3,4-tetrahydro-
[1,4]diazepino[6,7,1-hi]ipdol-6—y1)—_benzaldehyde (Example 169) as described in’
Exaniple 82 in 91% yield as a pale yellow solid. mp = 172-174 °C; 'H NMR (DMSO-
ds) 8 2.18 (s, 6H), 3.45 (s, 2H), 3.47-3.52 (m, 2H), 4.30-4.33 (m, 2H), 6.69 (s, 1H),
.7.43 (d, 2H, J = 9.0 Hz), 7.51-7.61 (m, 4H), 8.54 (t, 1H, J = 6.0 Hz); HRMS caicd. for

15 CaoHyoN;OF (M") 337.1590, found (M") 337.1580; Anal.(C20H20NsOF) C, H, N.

triaza-benzo[cd]azulen-6-one

159



Nk NH Nk, NH NH 1.) Hz, 10% PdMC SOCt . CH3CN/ J DMSO, D EA, it J 2.)
NaH302, DMF N 100 C Mao' O 87 H 1724 172 N OH Alternate nethod for
formation d| ate k (from Exanple 18) and Exanple 72b)

2- Am no- 5- f%&d’?}aﬁé nitro-benzoic acid nmethyl ester To a so%’?sgﬁ&g nitroso
tetrafluoroborate (4.75 g, 35.8 nmmol) in 250 nL of nitronethane at 0 C
was added net hyl 2-am no-4-fluorobenzoate (Rodriguez, US Patent

Publ i cation No. 3,949,081) (5.50 g, 32.5 mmol ). The reaction was stirred at
161 WD 01/16136 PCT/ US@D/ 23882 reduced tenpepature until conplete by TLC.

The reaction was th ntrated and purdfi Py silica gel

chr omat ogr aphy (10 b Et QAC 3tQMAYi ve 5 glof somyCH,CN 72%) . 'H NWVR
(CDC13) 8 3.95 (s [ 04—(dd—H>J = 2 (dd, 1H, J =
8.4, s 3.2 Hz), Mr s, 2HH LRVB (m )99 (M CH3). (172¢)

2- Brorm 5-fl uoro- 3 ro-benz8T8_acid nethyl &ster This conpound was
prepared from 2-am no-5-fl uoro- i tro-benzoi g agid nethyl ester according
to the procedure deséibed in le 2 for the=fnternediate W bt ai ned

10 4.02 g (100% . 'H NMR (DMSO-d(,) 3. 90 4ga. )-on’- 99 (dd, 1H, J = 8.3,
3.0 Hz), 8.30 (dd, 1H, J = 7.7, 3.0 Hz). HPLC Rt = 4.384 nin. (k)
7-Fluoro-9-nitro- 1,2, 3,4-tetrahydro-benzo[e][ 1, 4]diazepin-5-one 15 This
conmpound was prepared © om 2- brono-5-fl uoro-3@nitro-benzoic acid nethyl

ester "“)H DMSO, EtN, 1t }H
N N
=

“Q

28%

171a cl 171 @

(58a) 1-(4-Hydroxymethyl-phenyl)-8,9-dihydro-7H-2,7,9a-triaza-
benzo[cd]azulen-6-one,
s An altemative method for the preparation of Example 58a is to react diamine
intermediate g (from Example 2) with 4-hydroxymethyl-benzaldehyde [prepared from
" sodium borohydride and terephthalaldehyde-mono-diethyl acetal] according to the
procedure used in Example 19. |

10 .
(171a) 1-(4-Chlofomethyl—phenyl)-8,9-dihydro—7H—2,7,9a-triaza—
benzo[cd]azulen-6-one
This compound was. prepared by reacting 500 mg (1.7 mmol) of alcohol 58a,
suspended in 25 mL of acetonitrile with 4 equivalents of thionyl chloride. After
15 complete conversion as determined by HPLC analysis the reaction was concentrated in
vacuo and the crude benzylchloride was without further purification. HPLC Rt =
3.060 min.

(171) Title compound
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according to the procedure described in Exanple 2 for the internediate f.
htained 2.20 g (68% . See Exanple 18 for conpound characterization. 20
(97) 4-Fl -l -(4- hydr oxymet hyl - phenyl ) - 8, 9- di hydr o- 7H aza-
benzo[cd]g@{ﬁagjhﬁ-1 -one This conpound was prepared from %cﬁu&ﬁn&&&
7-fluoro-9-nitro-1, 2, 3,4-tetrahydro- benzo[e][1, 4] di azepi n-5-0ne, via
reduction to internediate 1 (Exanple 18), and 4- hydroxynet hyl - benzal dehyde
usi ng the procedure described in Exanple 171. 25 See Exanple 97 for

conpound cf@m@mimm?mmmbmmﬂ.&dmmnd)
1- (4- Chl or onet hyl - phenyl,) - 4-f | uor 0- 8, 9-di hydro-7H-2, 7, 9a-tri aza-

benzo[ cdj az@lsewnenmtagensrﬁr%‘ w}%cﬁfnﬁu%@w&b&‘@ﬂ eré-rrﬂioﬁthﬁate 97

and t hi ony 1Sy for
o "o pBh R AoUeial BRAM BERA S CaiFaGRY BERCBATH £k 1
conpound THMSOomgsctirred aters fpria]mxr%drliermdebetmyh oliktore i phrified dmd‘.tlyhe
appropriate amne as s CY. Exanpl e 1 vmth exce
substit Ut &d W@W"ﬁfgﬁs Jf‘él v«Lérgl g%"ﬁﬁ F ?BR}%G"@
gi{) 482 16222&3&;&&8 with 59%1%5(215 §6lﬁl£110n1 Hihe pto &ZZ aisg&tfagﬂgd bdxﬁm E{%Aé&x5)§g5 2 55 T (

m m m
2H), 4.63- zglwez?’é ?nma%%) of mOfdemngl Sgbseqqngly, ﬁosggomeundf werej = 10. 6,
2.6 Hz), 7.chhcehflattd &m&é‘ﬁo&ﬁeﬂ@ﬁa&&s%mﬂccﬁw%&%ﬂm Echt 2) .
8.54-8.58 (m I'H). HPLC R = 2.532 mn. HRVS calcd for sl ol

381. 1727 (MEMFA. found 381.1717. Anal. (C21H21FN402.0.25 H20) C, H, N.
Exanpl e 173 ]ﬁllfR [Eg(lg&% rre ) envl | -8. 9-
is di h I? )gsnggé%zéo(HFgﬁézu@/éh’ ghé%e&g‘d ﬁ}?}’% 83[2h

2H), 7.35 (t, 1H, J = 7.8 Hz), 7.53 (d, 2H, J = 8.1 Hz), 7.81-7.90 (m, 4H), 8.41 (br s,

1H). HPLC Rt = 2.448 min. HRMS calcd for Cz;Hz;N4O 345.1715 (M+H)", found

345.1699. Anal. (C2;H20N40-0.25 EtOAc) C, H, N.

15 Example 172: 4-Fluoro-1-{4-(3-hydroxy-pyrrolidin-1-ylmethyl)-phenyl}-8.9-dihydro-
TH-2 .7 9a-triaza-benzofcd]aznlen-6-one

Q
Me NORBF, t-BuONO OMe  H,NCH.CHpNH, NH
N MeNO,, 0°C NH,  CuBfz CHeCN . DMA, 100°C N.) :

NO, No, H

- 172a
o .
NH NH NH

1) Hp, 10% PUC K& SOCl,, CHyCN ;\d:) DMSO, DIEA, rt )
2.) NaHSOs, DMF N

TS o

H
o .
Q “ a”
m .

97 172d 172

Alternate method for formation of intermediate k (from Example 18) and Example 97.
20 (172b) 2-Amino-5-fluoro-3-nitro-benzoic acid methyl ester

To a solutioﬁ of nitroso tetrafluoroborate (4.75 g, 35.8 mmol) in 250 mL of

nitromethane at O °C, was added methyl 2-amino-4-fluorobenzoate (Rodriguez, US

Patent Publication No. 3,949,081) (5.50 g, 32.5 mmol). The reaction was stirred at
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NH N} J N OH ZN This conpound was prepared frominternediate 171a and
the appropriate amne using the procedure described in Exanple 171.

Recei ved 54, 3 (341% "H NVR (DMBO-d6) 8 1.53-1.95 (in, H%T 0% ; 33 (m
1H), 2.55-2W9P "?1 3.35- 20 3.59 (m G5H), 4. 10-4.31 ( ’Yéﬁ $242-4.53
(m 3H), 7.35 (t, lH J= 7.8 Hz), 7.56-7.71 (m 2H), 7.80-7.90 (m 4H),
8.40-8.43 (m 1H). HPLC Rt = 2.401 min. HRVMS calcd for C22H25N402 377.1977
(MtH) +, found 377.1989. Anal. (C22H24N4AC2.0.25 H2O, 0.40 TFA) C, H, N 163
WD 01/ 16136 1

| ~hyl ) phenyl@%@Pﬁégﬁgmﬁ%gﬁ%&gyﬁ&gétﬁ%ﬁ cd azuf%gh%@%ﬁ%dl NH
NJ N . a Ogpuiifiesbysiliproged dhneamtiqgrapbn (KH25% ditOAoHexecgive 8.03 glofepradudt t he
appropriate awa' e using s the procedure described in Exanple 171. Received
26.1 nmg (21% "NVR (DMBO- d6) 61.55-1.59 (m 1H), 1.98-2.05 (m IH),

2: 35-2. 39 (m'HmR(&l:@,j 523555(s,(3m) §U)l(dd3 1H71&83& 1 2HzE )15 (34611131234,(m

2H), 4.19-4.26 1H), !ERM l_&s,lH) 7.35 (t, 1H, = 7.8
Hz), 7.505(d3-2 ),332(‘1?582}#&) S@@lfll%(%ﬁ AH), 8.39-8.43 (m 1H). HPLC
Rt = 2.281 min. HRVS calcd for C21H23NAO2 363.1821 io (MrH)+, found

363. 1831. Anal. (C21H22N402.0.25 H2O C, H, N. Exanple 175:

1- f 4- ( 3- Hvdr oxy me(1¥2t) 2-Brqme-b-dlunrd-3-witroehenpdi¢ acidheettyl esBer9- di hydr o- 7H

This compound was prepared from 2-amino-5-fluoro-3-nitro-benzoic acid methyl ester

according to the procedure described in Example 2 for the intermediate b’. Obtained
10 4.02 g (100%).

'H NMR (DMSO-d,) 5 3.90 (s, 3H), 7.99 (dd, 1H, J = 8.3, 3.0 Hz), 8.30 (dd, 1H, J =

7.7, 3.0 Hz). HPLC Rt =4.384 min.

(.9} 7-F1uoro-9—nitro-1,2,3.4—tettahydro—benzo[e][1,4]diazepin—5~one
15 This compound was prepared from 2-bromo-5-fluoro-3-nitro-benzoic acid methyl ester
according to the procedure described in Example 2 for the intermediate f. Obtained

2.20 g (68%).
See Example 18 for compound characterization.

20 o7 4-Fluoro-1-(4-hydroxymethyl-phenyl)-8,9-dihydro-7H-2,7,9a-triaza-
benzo[cd]azulen-6-one
This compound was prepared from  7-fluoro-9-nitro-1,2,3,4-tetrahydro-
benzo[e][1,4]diazepin-5-one, via reduction to intermediate 1 (Example 18), and 4-
hydroxymethyl-benzaldehyde using the procedure described in Example 171.

25 See Example 97 for compound characterization.

Preparation of Example 172.
(1728) 1-(4-Chloromethyl-phenyl}-4-fluoro-8,9-dihydro-7H-2,7,9a-triaza-
benzo[cd}azulen-6-one
30  This compound was prepared from intermediate 97 and thionyl chloride using the
procedure described in Example 171 for 171a.
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2,7,9a-triaza-benzof cd lazulen-6-one 0O NH NJ _OH Nis This conpound was
prepared frominternediate 171a and the appropriate amne using the
procedur e ﬁglisged in Exanpl e 171. Received 57.3 ng (4%’@”{1‘ ( DMSO- d6)
6 0.82-0. m 2H), 1.46-1.65 (m 5H), 1.82-2.12 (m 1H), 2.73- 2.97 (m
2H), 3.16-3.32 (m 2H), 3.48-3.69 (m 3H), 4.33-4.57 (m 3H), 7.35 (t, 1H,
J 7.8 Hz), 7.46-7.67 (m 2H), 7.78-7.96 (m 4H), 8.37-8.41 (m 1H). HPLC
Rt 2.496 164 WD 01/16136 PCT/US00/23882 mn. HRMS calcd for C23H27NAQ2
391.2134: HPEORt=3.26006in391. 2140. Anal . (C23H26N42.0.25 H20) C, H, N.
Exampl e 176: 1-(4-{ F(2.3-D h)droxy-propyl)-nethyl-am nol - net hyl

}-phenyl )-8.9- 5 di hydro-7H 2. 7.9a-tri aza benzof cdl azul en-6-one 0 NH |~ NJ
N" ~OH4 N OH fﬁ'?ﬁﬁriﬁ@@&ﬁ%lﬂﬂdwas prepared frominternediate 171a and the
appropriate am ne using he procedure described in Exanple 171. Received

36.2 ny (2%hds compopnd wasiipared)fragn benzylchloridiH] 72doang 3he appsoptiate amilge a3, 42- 3. 42

(330 3 B e oo e, i = 7
2.247 m n. 7HRME @%yd for C21H25NA0C8 381.1927 (M+H)+, found 381.1916.
Anal . ( C21HI-% W&D&S%§ds)l_g 9’48—01 éo(m-,r '1:1‘-51‘}, 1.%8—2[_65 (I>Il'1. 1H), 2.57-2.39 (m, 1H), 2.48-
2.53 (m, 2H), 2.63-2.75 (m, 2H), 3.54-3.74 (m, 4H), 4.16-4.28 (m, 1H), 4.36-4.51 (m,
2H), 4.63-4.72 (m, 1H), 7.51 (d, 2H, J = 8.0 Hz), 7.59 (dd, 1H, J = 10.6, 2.6 Hz), 7.72
10 (dd, 1H, J = 10.6, 2.6 Hz), 7.81 (d, 2H, J = 8.0 Hz), 8.54-8.58 (m, 1H). HPLC Rt =

2.532 min. HRMS calcd for Cy;H2FN4O; 381.1727 (M+H)", found 381.1717. Anal.

(C21H2FN,40,-0.25H,0) C, H, N.

15 dihydro-7H-2.7.9a-triaza-benzo[cd]azulen-6-one
o
NH

&, D
Qs

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 54.3 mg (41%)

IH NMR (DMSO-d;) 3 1.53-1.95 (m, 4H), 2.07-2.33 (m, 1H), 2.55-2.93 (m, 2H), 3.35-
20  3.59 (m, 5H), 4.10-4.31 (m, 1H), 4.42-4.53 (m, 3H), 7.35 (t, 1H, J=7.8 Hz), 7.56-7.71

(m, 2H), 7.80-7.90 (m, 4H), 8.40-8.43 (m, 1H). HPLC Rt = 2.401 min. HRMS calcd

for CHsN4O, 377.1977 (M+H)®, found 377.1989. Anal. (C»H24N4020.25 HyO,

040TFA)C,H, N. '
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Example 177: 1-[4-(2

5-Di hydro-pyrrol -1 -yl nmethyl)-nhenyl!|-4-fluoro-8.9-di hvdro-7H 1is
2,7.9a-triaza-benzol cdl azuleii-6-one 0 FI NH AO NJ - N Zg%lj @-’lﬁ%
conpound wa¥O8FH13¢ ed fromintermediate 172d and the appr SpPT ALY AR ne
using the procedure described. in Exanple 172. Received 50.7 ng (31% 'H

NVR (DMSO-d6) S 3.46-3.64 (m 6H), (3.81-3.97 (m 2H), 4.41-1.62 (m 2H),
5.82 20 (s, 2H) 7.52-7.62 (m 3H) 774(dd 1H, J = 8.2, 2.6 Hz), 7.81

(d, 2H, J = 8.1 HL By 1H) .
HPLC Rt = 3. %8 P TFPUERAY 50 =Xl dr,w und
363. 1624. Angﬂ,%ftﬁ&h#ﬂﬂemmleﬁﬁ-g@) C H N Exarrpl e 178:
144- (4- Al l yl - pi perazin-1-yl methvl) - pBenvII-Z 7.8.9-tetrahvdro-2.7.9a- 5
triaza-benzof cdl azul en-6-one 0 NH N This conpound was prepared from
I nternmedi ate 171a and the approp _ ne using the procedure described
i n Exanple 171. Received 65.8 ny %9 /H NMR (DMSO-d6) 8 2.27-2.53 (m
4H), 2.72-3.05 (m 4H), 3.22-3.35](mNZH), 3.48- 10 3.58 (m 2H), 3.62-3.71
(m 2H), 4.42-4.59 (m 2H), 5.36-H5Y (m 2H), 5.78-5.92 (m 1H), 7.36 (t,
1H, J = 7.8 Hz), 7.48-7.58 (m 2H), 8-7.90 (m 4H), 8.41-8.45 (m 1H).
HPLC Rt = 2.506 m n. HRWVS cal cd for 28N40 2.2294 (MrH) + found
402.2288. Anal. (C24H27N40.0.80 TFA) C\H Exarrpl e 179:

@@/1 2 7 9-t etrahydro-

1- 14-f (Met hyl - phenet hyl - am no) - net hyl | - p
This compound was prepared from intermediate 171a and the appropriate amine using
s the procedure described in Ekample 171. Received 26.1 mg (21%)
"H NMR (DMSO-d;) & 1.55-1.59 (m, 1H), 1.98-2.05 (m, 1H), 2.35-2.39 (m, 1H), 2.59-
2.75 (m, 3H), 3.47-3.59 (m, 2H), 3.61-3.72 (m, 2H), 4.19-4.26 (m, 1H), 4.45 (s, 2H),
4.69 (s, 1H), 7.35 (t, 1H, J = 7.8 Hz), 7.50 (d, 2H, J = 7.8 Hz), 7.80-7.90 (m, 4H),
8.39-8.43 (m, 1H). HPLC Rt = 2.281 min. HRMS caled for Cz;H»N402 363.1821
10  (M+H)", found 363.1831. Anal. (C2;H22N40,-0.25H,0) C, H, N.

OH

1s  This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 57.3 mg (43%)
'H NMR (DMSO-d,) § 0.82-0.98 (m, 2H), 1.46-1.65 (m, SH), 1.82-2.12 (m, 1H), 2.73-
2.97 (m, 2H), 3.16-3.32 (m, 2H), 3.48-3.69 (m, 3H), 4.33-4.57 (m, 3H), 7.35 (t, 1H, J
= 7.8 Hz), 7.46-7.67 (m, 2H), 7.78-7.96 (m, 4H), 8.37-8.41 (m, 1H). HPLC Rt = 2.496



2 7 9a-triaza-benzof cdl azul en-6-one AG 014536 NH NJ N This conpound was

- prepared frominternediate 171a and the appropriate amne using the

pr ocedur e Lped in Exanple 171. Received 47.0 ng (3 01/ 16136
PCT/ US00/ 3@5‘% NVR (DVBO-4) 8 2.65-3.15 (m 4H), g‘}@”gg@g’%r%
3.55-3.64 (m 2H), 3.62- 3.71 (m 2H), 4.42-4.59 (m 2H) 7.23-7.47 (m
6H), 7.89-8.06 (m 4H), 8.45-8.53 (m 1H. HPLC Rt = 3.075 m'n. HRVS cal cd
for C26H27NAO 411.2185 (M+H) +, found 411.2188.- Anal. (C26H26N40.0.60 TFA)
C. H N 5 Exanpkersl yio1(Ashvalany; esdhi! Io1amuaol Apmt hy!

| - phenvl) - 55$ 8, 9- Sté??%ﬁmgfgﬁ%%aﬂza trlazéﬁggﬁzofcdlazulen 6-one N N N OH
10 This co(@ndd:am%xpﬂ@é-?éﬁl‘from internedi ate 171 a and the appropriate
amine using the procedure described in Exanpl e 171. Received 32.3 ny (24%
'HNI\/R(DIVSOdG)8081094(m 3H) 116 79(m 5H) 297337(m 4H) ,

cal cd f&r Eisgied) FEEHG PN ‘ : :
(C23H28MN4Q. 0. 60 TFA) C, H, N, Ie 181: 1-14- ((28)-2-H
vdr oxvnet byl - pyrrolidin-1- ylnethvl henyll-2 7.8.9-
tetrahydro-2.7.9a-tri aza- benz Fhzul en-6-one O NH NJ

N\ OH
This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 36.2 mg (28%)
'H NMR (DMSO-d;) 8 2.2 (s, 3H), 2.33-2.46 (m, 1H), 3.42-3.42 (m, 3H), 3.52-3.78
10 (m, 5H), 4.33-4.57 (m, 4H), 7.35 (t, 1H, J = 7.8 Hz), 7.49-7.62 (m, 2H), 7.78-7.90 (m, -

4H), 8.39-8.43 (m, 1H). HPLC Rt = 2.247 min. HRMS calcd for C;;HasN4O3 -
381.1927 (M+H)", found 381.1916. Anal. (C21H24N4O3 -0.25H,0, 0.10 TFA) C, H, N.

15

This compound was prepared from intermediate 172d and the appropriate amine using

the procedure described in Example 172. Received 50.7 mg (31%)

"H NMR (DMSO-d;) & 3.46-3.64 (m, 6H), (3.81-3.97 (m, 2H), 4.41-1.62 (m, 2H), 5.82
20 (s, 2H), 7.52-7.62 (m, 3H), 7.74 (dd, 1H, J = 8.2, 2.6 Hz), 7.81 (4, 2H, J = 8.1 Hz),
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/OH NJ 167 WO01116136 PCT/ USOQ z388z This conpound was prepared from

I nternmedi ate 171a and the appropriate amne using the procedure descri bed
in Exanple 171, Recel ved 31.9 ng (25% 'H NMR (DMSO-d6) 8 1.71- @ﬂé@ﬂ

4H), 3.13-3VWe365,) " 3513 66 (m 5H), 4.32- 4.51 (m BEFUS 24.71
(m 1H), 5.49-5.58 (m 1H), 7.37 (t, 1H, J = 7.8 Hz), 7.68-7.78 s (m 2H),
7.86-7.99 (m 4H), 8.42-8.48 (m 1H). HPLC Rt = 2.443 mn. HRMS calcd for
C22H25NA2 377.1977 (M+H) +, found 377.1993. Anal.  (C22H24NAC2.1.0 TFA) C,

H, N Exanpl eg

1- F4- (3. 6- Di hy#gsgrf-“p"ri? dPPHC.RY 7 3,182 min. | ERMS paled for CyHalNO 3031621 1
2,7.9a-tri aza(M’éi\)Z,cﬁ)mﬂ%(ﬁdlm Andn@zﬂ'llbm40\01!ﬁl‘ll20)¢ H¥.s corrpound was
prepared frominternediate 171 a and the appropriate am ne using the
procedure described in Exanple 171 Recel ved 48 rrg (39% 'H NWVR (DMSO-d6) 6
2.14-2. 45 (mE . Aidt

4H), 5.61-5.78 (m 1H), 5.81-6.06 (m 1H), 7.3 (t , 78Hz),

7.62-7. 765(rﬁw¥ﬁe—f9@2§n 4H), 8.41-8.48 (m 1H). HPLC Rt = 2.610
mn. HRVS calcd for C22H23N4O 359. 872 (M+H), found 359. 1886. Anal.

(C22H22N4A0O. 0.85 TFA) C, H, N 20 e 183:
- 1- F4- (Phenet hyl am no- net hyl ) - ph -2\N7.8.9-tetrahvdro-2.7.9a-tri aza-
benzof cdl azul en- 6- one 168 WO 01 '9 C /uUsOvs882 O
N=
N N
' \=

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 65.8 mg (48%)

'H NMR (DMSO-d;) 8 2.27-2.53 (m, 4H), 2.72-3.05 (m, 4H), 3.22-3.35 (m, 2H), 3.48-
10 3.58 (m, 2H), 3.62-3.71 (m, 2H), 4.42-4.59 (m, 2H), 5.36-5.52 (m, 2H), 5.78-5.92 (m,

1H), 7.36 (t, 1H, J = 7.8 Hz), 7.48-7.58 (m, 2H), 7.83-7.90 (m, 4H), 8.41-8.45 (m, 1H).

HPLC Rt = 2.506 min. HRMS calcd for CpHzN4O 402.2294 (M+H)*, found

402.2288. Anal. (C24H2;N40-0.80 TFA) C, H, N.

15

2.7 9a-triaza-benzolcdlazulen-6-one AG-014536

~NH =

N
N—é
' N
\
This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 47.0 mg (34%)
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NH NJ N NH This conmpound was prepared frominternediate 171la and the
appropriate am' ne using the procedure described in Exanple 171. Received
188 ng (599 o1 MR (DVBO-d6) 8 2.83-2.96 (m 2H), 309%6@%
341349m , 4.28- s 4.37 (m 2H), 4.41-4.52 (m 33(m
6H), 7.60-7.76 (m 2H), 7.79-7.89 (m 4H), 8.33-8.41 (m 1H. HPLC Rt =
2.907 mn. HRI\/IS calcd for C25H25N40 397.2028 (M+H) +, found 397.2018. Anal.
(C25H24N40.2.0 TFA) C, H, N Exanple 184: 1-(44

f2-(3- Met hGH)NMR‘i‘DMSO-@}) 132l 6318, 180(m, @M, B2 723, BbgﬁySHr 25§’~3854Qm 38), 3.62-

tetrahydro-2 9a-triaza-benzof cdl azul en-6-0 NH Thi s

conpound vvéé”p{meBHD ef2r4- 8 m. Ay 71%3117égémiﬁﬂb 7sﬁ9d8 961@11 eﬂﬂ'ﬁr %ﬁ?‘ﬁé@émam ne

th d d 45% ' H
R o A CEBECR: 9365 HIRT HRMSXRERS i TSI 965 AdB fnd 1500,
3.73 is (411.2H8, Amasmcmwm.ﬁozrﬂy\,)mmau 50 (m 2H), 6.80-6.89 (m 4H),

7.25 (t,_ 1H, J= 7.7 Hz), 7.36 (t, 1H J = 7.8 Hz), 7.67 (d, 2H, J = 7.8
Hz), 8.84-8.98 (m 4H), 8.48 (br s, 1H). HPLC Rt = 2.970 m n. HRMS cal cd

for C26H27R4Gmpld2 7180134 (MH)rBu f- rox42th nolAnéthyl ©2.2.0 TFA)
C, H N 20 Exanple 185 4: Fl uor o- phenyl ) - et hyl am nol - net hyl
| - vhenv| ) - fetrahydro-2.7,9¢-tnaza-bengolodlazwien-0-o0e, ; o henzof cdi azul en- 6-one 169 WO

01/ 16136 PCT/ US00/ 23882 0

OH

10 This compound was prepared from intermediate 171a and the appropriate amine using
| the procedure described in Example 171. Received 32.3 mg (24%) .
'H NMR (DMSO-d;) 8 0.81-0.94 (m, 3H), 1.16-1.79 (m, 5H), 2.97-3.37 (m, 4H), 3.46-
3.83 (m, 4H), 4.24-4.58 (m, 4H), 7.31-7.40 (m, 1H), 7.46-7.66 (m, 2H), 7.77-7.99 (m,
4H), 8.37-8.46 (m, 1H). HPLC Rt = 2.646 min. HRMS calcd for Cy3HaoN,O
15 393.2290 (M+H)", found 393.2288. Anal. (CBH23N4O~O.60 TFA)C,H, N.

Example 181: _1-[4-((2S)-2-Hydroxymethyl-pyrrolidin-1-ylmethyl)-phenyl}-2.7,8.9-

tetrahvdro-2.7 .9a-triaza-benzolcdlazulen-6-one
Q

. |l\\\
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NH NJ F N NH This conpound was prepared frominternediate 171 a and the
appropriate am' ne using the procedure described in Exanple 171. Received
132 rrg(45/@m NI\/R(DIVISOdG) 6 3.02-3.08 (m 2H), 3.23-3.33 2H) ,
3.58-3 Oﬂﬂf 364.34- s 4.45 (m 3H), 4.51-4.59 (m ZFDPCV‘J%IZE’& 1H, J
= 7.7 H), 7.33-7.48 (m 4H), 7.74 (d, 2H, J = 7.7 Hz), 8.93-8.07 (m 4H),
8.53 (br s, 1H). HPLC Rt = 3.000 min. HRMS calcd for C25H24FNAQ 415. 1934
(MrH) +, found 415 1914. Anal . (025H23FN40 1.6 TFA) C, H N io Exanple
186: 1-(4-TF f%li”m%

b@%ﬁ&&é_&g@% ) i o Iﬁataﬁa h}e aBRI hid aﬁmie % n%

t et rahvdr o- 2. rraza en- 6- one
conpound was dmpp@dentdesmbadmmth léftleRbﬁ’ejmdaZHd) mg&i?h)proprl at e am ne

"R ( Dveo R BaRG o s 2 30 (U8, 518 50 A8 91 A86 el SBALR 1y
3.88 (s, 3H)445131:65H§1 455%4m(n§'1}l) 5l4dﬁ$54(r?1211(mvsaf(b ,1HZé£LJv s(Hz),ik#s-7J78— 7.7

Hz), 7.35 (d, 2 4&) 4 (t % ,2H J=
7.7 Hz), 8. 0&mg2H) 7(86r7&9r§m 6%42-&48@1 1&) HBPG@RZM miyy

calcd for 2 %;u,n% 7 A

(C26H26N402. g%z%ﬁ%éz?{f% (%ﬂ%g ng 1/ 8% é“%lé#fﬁgz@éégzw@xanpl e
187: 1- MA-f (EBdut vl - net hyl - am no) - net hyl | - phenyl 1-8.9-di hydro-7H
2,7.9a-triaza-benzof cd | azul en-6-one 0

10 27 9a-triaza;benzo cdlazulen-6-one

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 48 mg (39%)

'H NMR (DMSO-d;) § 2.14-2.45 (m, 2H), 2.95-3.21 (m, 2H), 3.43-3.82 (m, 4H), 4.17-
15 4.63 (m, 4H), 5.61-5.78 (m, 1H), 5.81-6.06 (m, 1H), 7.37 (t, 1H, J = 7.8 Hz), 7.62-7.76

(m, 2H), 7.86-7.99 (m, 4H), 8.41-8.48 (m, 1H). HPLC Rt = 2.610 min. HRMS calcd

for CyHy3N,O 359.1872 (M-+H)", found 359.1886. Anal. (C22H»N40-0.85 TFA) C,

H,N.

20

benzo[cd]azulen-6-one
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NH NJ N= This conpound was prepared frominternediate 171a and the
appropriate amne using 5 the procedure described in Exanple 171. Received

64.9 nmg (26 ‘'H NVR (DVMBO-d6) S 0.88-1.01 (m 6H),

2. 73-2. 84W Hﬁ’lgﬁf 2.85- 3.02 (m 2H), 3.51-3.63 (m 2m¥éflf@‘ﬁ%5(m
4H), 7.37 (t, 1H, J =7.7 Hz), 7.73 (d, 2H, J = 7.7 Hz), 7.96-8.14 (m
4H), 8.43 (br s, I H. HPLC Rt = 2.167 min. HRMS calcd for C2'127N4O

363. 2185 (MtH) +, found 363.2180. Anal. (C22H26MN40.0.75 H20, 10 1.0 TFA) C,
H, N. Exanpl e 188: o

1- (4- Cycl obut yl am nonet hvl - phenyl) 8N|g-di hydro-7H 2. 7. 9a-tri aza

benzof cdl azul en-6-one 0 NH | H "\I's This conpound was prepared from
internedi ate 171a and the appr '@?) am ne using the procedure descri bed
in Exanple 171. Received 58 ng (2 "H NVR (DVBO-d6) 8 1.71-1.89 (m 2H),
2.08-2.24 (m 4H), 3.51-3.62 ( , 3.67 79 (m 1H), 4.12-4.18 (m
2H), 4.39-4.50 (m 2H), 7.37 (t, = 7 ), 7.68 (d, 2H, J =7.7
Hz), 7.87-7.96 (m 4H), 8.43 (br 11). APLC Rt = 2.531 min. HRM5 171 WO
01/ 16136 PCT/ USO0/ 23882 cal cd for N40 363.2185 (M+H)+, found
363.2180. Anal. (C22H26N40.0.75 H20, 1.0 TFA) C, H N Exanple 189:
1-(4-(f( Thmhmpwlwmw&mmmrem@mllﬂlm@¢ JppSorgiath dyyite vsings

TH-2.7, 9a- Jt | 8235 0e RZOLEH iR EY bl 7P Reclivili' 88 mg (59%)
' NMR (DMSO-d;) § 2.83-2.96 (m, 2H), 3.09-3.20 (m, 2H), 3.41-3.49 (m, 2H), 4.28-
s 4.37 (m, 2H), 4.41-4.52 (m, 3H), 7.12-7.33 (m, 6H), 7.60-7.76 (m, 2H), 7.79-7.89 (m,
4H), 833841 (m, 1H). HPLC Rt = 2.907 min. HRMS caled for CasHasNiO
367.2028 (M+H)", found 397.2018. Anal. (Cz5HN4O-2.0 TFA) C, H, N.

Example 184: 1-(4-{[2-(3-Methoxv-phen l-eth_lamino -methyl }-phenyl)-2.7,8.9-

10 tetrahvdro-2,7.9a-triaza-benzo[cdlazulen-6-one
0O

NH

OMe

NH

This compound was prepared from intermediate 1712 and the appropriate amine using

the procedure described in Example 171. Received 148.7 mg (45%)

'H NMR (DMSO-d,) § 1.91-1.98 (m, 2H), 2.91-2.28 (m, 2H), 3.52-3.61 (m, 2H), 3.73
15 (8, 3H), 4.30-4.38 (m, 2H), 4.43-4.50 (m, 2H), 6.80-6.89 (m, 4H), 7.25 (, 1H, J =77

Hz), 7.36 (t, 1H, J = 7.8 Hz), 7.67 (d, 2H, J = 7.8 Hz), 8.84-8.98 (m, 4H), 8.48 (br s,

1H). HPLC Rt = 2.970 min. HRMS calcd for CasHzN4O; 427.2134 (M+H)", found

427.2117. Anal. (CosH26N4022.0 TFA) C, H, N.

20 [Example 185: 1-(4-{[2-(4-Fluoro-phenvl)-ethylamino]-methvl }-phenyl}-2.7.8.9-

tetrahydro-2.7.9a-triaza-benzolcdlazulen-6-one
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NJ NS r-C NH This conpound was prepared frominternediate 171a and the
appropriate amne using the procedure described in Exanple 171. Received

63.2 nmg (20%... (DVBO-d6) 8 3.51-3.59 (m 2H), 4.24-4 :
4.42-4.51 (r@oﬁq{f“,XR?.ll- 10 7.13 (m 1H), 7.28-7.44 (m 2@%’"%@8@ 70 (m
3H), 7.78-7.96 (m 4H), 8.46 (br s, 1H). HPLC Rt = 2.686 min. LRM5S (niz)
389 (MtH). Anal. (C22H20N40CS2.0 TFA) C, H, N. Exanpl e 190:

1- (4- Di pmpyl am nonet hl - phenyl )-8 9-di hydro-7H2 7-9a-triaza- is

benzof cdl azul en-6-one ONH | ~ J IVQN= N This conpound was prepared from
I nternmedi ate 171a and the appropriat yne using the procedure described
in Exanple 171. Received 56.3 ngy \H NWVR (DMSO-4) 8 0.90 (t, 6H, J =
7.5 Hz), 1.67-1.77 (m 4H), 2.95- 4H) , 0 3.52-3.62 (m 21P,
4.41-4.51 (m 4H), 7.39 (t, 1H J &£7'8 Hz), 7.78 (d, 2H, J = 8.1 172 WD
01/ 16136 PCT/ US00/ 23882 Hz), 7. 89¥7\92 (m 2 7.98 (d, 2H, J =8.1 Hz ),
8.46 (br s, 1H. HPLC R = 2.844 m c for C23H29NAO 377. 2341
(MtH) +, found 377.2336. Anal. (C23H 0.0 H20,2.0 TFA) C, H N 5
Exanpl e 191: 1-(4-1 f Benzof 1.31di oxol \oxg net hvl ) - am nol - net hyl

1- phenyl)-8.9- dihydro-7H 2 7 9a-tri aza-benzof cdl azul en- 6-one
This compound was prepared from intermediate 1712 and the appropriate amine using

the procedure described in Example 171. Received 132 mg (45%)

'H NMR (DMSO-d;) § 3.02-3.08 (m, 2H), 3.23-3.33 (m, 2H), 3.58-3.66 (m, 2H), 4.34-
s  4.45 (m, 3H), 4.51-4.59 (m, 2H), 7.22 (¢, 1H, J = 7.7 Hz), 7.33-7.48 (m, 4H), 7.74 (d,

2H, J = 7.7 Hz), 8.93-8.07 (m, 4H), 8.53 (br s, 1H). HPLC Rt = 3.000 min. HRMS

caled for CosHpFN4O 415.1934 (M+H)", found 415.1914. Anal. (CosH2FN,O -1.6

TFA) C,H,N.

10 Example 186:  1-(4-{[2-(4-Methoxy-phenyl)-ethylamino]-methyl }-phenyl)-2.7.8.9-
tetrahydro-2.7.9a-triaza-benzo[cd]azulen-6-one '
o

NH
v’

OMe

NH
This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 163.7 mg (49%)

15 'HNMR (DMSO-d;) § 3.04-3.13 (m, 2H), 3.28-3.42 (m, 2H), 3.61-3.77 (m, 2H), 3.88
(s, 3H), 4.45-4.52 (m, 3H), 4.61-4.72 (m, 2H), 7.11 (d, 2H, J = 7.7 Hz), 7.35 (d, 2H, J
=7.7 Hz), 7.54 (t, 1H, J = 7.7 Hz), 7.87 (d, 2H, J = 7.7 Hz), 8.06-8.17 (m, 4H), 8.63
(br s, 1H). HPLC Rt = 2.970 min. HRMS calcd for CosHzN4O, 427.2134 (M+H)",
found 427.2117. Anal. (C36H26N402-2.0 TFA) C, H, N.

20
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O NH NJ NH O This conmpound was prepared frominternediate 171a and the
appropriate am ne usi ng the procedure described in Exanple 171. Received
154.8 ng (15% 10 'H NWVR (DMSO-d6) 6 3.51-3.59 (m 2H), 4.11-4.18 (m 2H),
4.22-4. 31 VePUEIg6 4. 43- 4.50 (m 2H), 6.06 (s, 2H), 6.9BCYT/YS002§82 7 09 (s,
1H, 7.39 (t, 1H J =7.8 Hz), 7.67 (d, 2H, J = 8.2 Hz), 7.89-7.96 (m
4H), 8.47 (br s, 1H. HPLC R = 2.839 min. HRM5 calcd for C25H23NAC3

477. 1770 (I\/H—|)+ found 477.1770. Anal. (025H22N403 2.25 TFA) C, H N 15

4l en- 6- one

ONH N H ,ﬂ',bd-ﬁ—xaﬁ@mg [@]ammn-g Qar ed from i nterrredl ate 171a and t he

appropriate amne using. 20 the pr cedure described in Exanple 171.
PCT/ 1JS00123382 'H NWVR (DVsO-d(,) 8

Received 75 ng (24% 173 WO 0111613
2.14-2.24 (m 1H), 2.34-2.42 (rn , 74 2.84 (m 1H), 2.97- 3.07 (m
4.69-4.81 (m 1H), 7.16-7.27 (m

1H), 3.36-3.46 (m 2H), 4.19-4.
, 8.33 (br s, 1H. HPLC Rt = 2.927

4H), 7.53-7.60 (m 3H), 77478
mn. HRMS calcd for C26H25N40 40 .028 (I\/HrH), found 409.2030. Anal. 5
+Q3: 3-f

(C26H24N40.1.9 TFA) C, H, N Exanplg
F4- (6- oxo0-6,7.8.9-tetrahvdro-2. 7. 9a aza- bgnzof cdl azul en-1-yl)
benz1l-furan-2-yl met hyl - am no) - pr opi ON\C Nm-é et hyl ester
\
This compound was prepared from intermediate 171a and the appropriate amine using
5 the procedure described in Example 171. Received 64.9 mg (26%)
'H NMR (DMSO-d;) 5 0.88-1.01 (m, 6H), 1.81-1.98 (m, 1H), 2.73-2.84 (m, 3H), 2.85-
3.02 (m, 2H), 3.51-3.63 (m, 2H), 4.32-4.55 (m, 4H), 7.37 (t, 1H, J=7.7 Hz), 7.73 , -
2H, J = 7.7 Hz), 7.96-8.14 (m, 4H), 8.43 (br s, 1H). HPLC Rt = 2.167 min. HRMS
calcd for CooHyyN4O 363.2185 (M+H)", found 363.2180. Anal. (C2H6N0-0.75 H,0,

10 1.0TFA)C,H,N.

Example 188:  1-(4-Cyclobutylaminomethyl-phenyl)-8.9-dihydro-7H-2,7.9a-triaza-
benzo[cdlazulen-6-one

0]
NH
v

NH
15 This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 1'71. Received 58 mg (21%)
'H NMR (DMSO-d;) § 1.71-1.89 (m, 2H), 2.08-2.24 (m, 4H), 3.51-3.62 (m, 2H), 3.67-
3.79 (m, 1H), 4.12-4.18 (m, 2H), 4.39-4.50 (m, 2H), 7.37 (t, 1H, J = 7.7 Hz), 7.68 (d,
2H, J = 7.7 Hz), 7.87-7.96 (m, 4H), 8.43 (br s, 1H). HPLC Rt = 2.531 min. HRMS
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ONH N / N_GC<) -0t 010 This conpound was prepared from
intermediate 17 la and the appropriate amne using the procedure described
i n Exanpl e eived 55.6 ng (1699 'H NVR (DVSO d6) 8 , J =
6.9 H), é’éj“é"gsg(m 2H), 2.93-3.13 (m 2H), 3.51-3.591'%‘#.7’"42&6‘?8% 06 (q,
2H, J = 8.1 Hz), 4.15-4.47 (m 6H), 6.53-6.66 (m 2H), 7.37-7.42 (m 1H),
7.67-7.92 (m 7H) 8.45 (br s, 1H). HPLC Rt = 3.008 mn. HRVMS is calcd for
C27H29N404 473.2189 (M+H) +, found 473.2208. Anal .- (C27H25N404.1.75 TFA) C,
H N BExanpl gdi%: ¢ ‘f*IOf3632185 +ED), found 363.2180

f2-(1- Met hyl - pyrrol %g%n“ yl Ig)m r?g yl) - pﬁlegncﬁ'HjsNéog .75 0,

di hydr o- 7H 21.0 TFA) G; HalNa- benzof cd | azul en- 6 one 174 WD 01/16136

PCT/ US00/23882 O NH N} N ~N- NH This conmpound was prepared from
internediate 171 a and the approprl ate am ne u3| ng the procedur e descrl bed
; eil A ;

“5.82 5 (s 30 2.97°3 13 (m
. g2 Ja-wiga-benzafedlgzlen-b-one 3 4. 23.4. 34 (m 2H), 4. 41-4. 58
(m 2H). 7.30 (1. 1H 3 = 7.8 Hz), 7081 (d, 2H J = 8.2 Hz). 7.89-8.02 (m

NH

N
N‘b\ |
S
G

This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 63.2 mg (20%)
"H NMR (DMSO-d,) § 3.51-3.59 (m, 2H), 4.24-4.32 (m, 3H), 4.42-4.51 (m, 4H), 7.11-

10 7.13 (m, 1H), 7.28-7.44 (m, 2H), 7.66-7.70 (m, 3H), 7.78-7.96 (m, 4H), 8.46 (br s,
1H). HPLC Rt = 2.686 min. LRMS (m/z) 389 (M+H). Anal. (CH20N40S-2.0 TFA)
C HN.

15  benzoledlazulen-6-one

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 56.3 mg (17%)

'H NMR (DMSO0-d;) § 0.90 (1, 6H, J = 7.5 Hz), 1.67-1.77 (m, 4H), 2.95-3.07 (m, 4H),
20  3.52-3.62 (m, 2H), 4.41-4.51 (m, 4H), 7.39 (t, 1H, J = 7.8 Hz), 7.73 (d, 2H, J = 8.1
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4H), 8.47 (br s, 1H). HPLC Rt = 2.351 min.. HRVS cal cd for C24H30N50

404. 2450 (M+H)+, found 404.2456. Anal. (C24H29NSO. 3.25 TFA) C, H, N 10
Exanpl e 195: 1-(4-{ F(5-Methyl-furan: 2-yl nmet hyl)-am nol -

| - pheny| YWROYISI hydro- 7H 2, 7, 9a-tri aza- benzo f cdl azu?gﬁb%'\‘éﬁsgzo NJ O
NH Thi s conpound was prepared frominternediate 171a and the appropriate
am ne using the procedure described in Exanple 171. Received 64.7 ng (24%
is "H NWR (DVSO-d6) 8 2.30 (s, 3H), 3.49-3.59 {m3H), 4.19-4.33 (m 4H),
4.41-4.51 ( 6 g5l br s 1BY/ Rrl-2l8 7.8 He),
e ﬁéf‘rzsé"#)ggz(ﬁa é?) 'ﬂ@ségkﬁw 8 Hémsiﬂar 1?) mclw 3 18
2. 713 m n. mHRVEIRMISC daléd for C23184 67 331471 MZH)(I\ﬁGN}dI- 377 3336 3@1&11817

Anal . (C23 F. 20 175 WD 01/16136 PCT/ US00123882
Bl T oGataNio 0 5§ w0728 1) €, !

1- F4- (Benzyl ami no- net hyl ) - phenyl | - 8, 9-di hydro-7H 2. 7. 9a-tri aza-

benzof cdl azul en- 6- one 0 \ NH N I

i nt er medi L ' N0 et DA

descri bed Hcﬁé@ﬁ@%&-ﬁuaE&% 2269050 (26% "H NVR (DVEO d6) 8
3.51-3.59 . 4.28-4.35 (m 2H), 4.47- 4.50 (m
2H), 7.38 (t, 1H, J:78Hz) 7 3753(m 5H), 7.70 (d, 2H, J = 8.3 Hz),

This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 154.8 mg (15%)

10 'HNMR (DMSO-d;) 8 3.51-3.59 (m, 2H), 4.11-4.18 (m, 2H), 4.22-4.31 (m, 3H), 4.43-
4.50 (m, 2H), 6.06 (s, 2H), 6.99 (s, 2H), 7.09 (s, 1H), 7.39 (t, 1H, J = 7.8 Hz), 7.67 (d,
2H, J = 8.2 Hz), 7.89-7.96 (m, 4H), 8.47 (br s, 1H). HPLC Rt = 2.839 min. HRMS
caled for CasHpaN4O3 477.1770 (M+H)", found 477.1770. Anal. (CasH2N405-2.25
TFA) G, H, N.

15

benzo[cdlazulen-6-one

0

H
This compound was prepared from intermediate 171a and the appropriate amine using
20 the procedure described in Example 171. Received 75 mg (24%)
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7.89-7.96 (m 4H), 8.46 (br s, 1H). HPLC Rt = 2.470 mn. HRMS cal cd for
C24H23N4A0 383. 1866 (MrH)+, found 383.1883. Anal. (C24H22N40.0.5 H20,1.5
TFA) 10 C_H N. Exanple 197:

1-f 4- (1 ndarWOOYISH norret hyl ) - phenyl | - 8. 9- di hydro- 7H-2 7 9XCT{HSayRss
benzof cdl azul en-6-one O NHI / J) N N / j NH 15 This conpound was
prepared frominternediate 171a and the appropriate amne using the
procedure described in Exanple 171. Received 138.9 ng (43% 'H NWR

417 () zﬁ;ﬁ NV DM T 2 Vg 3 il o 2 B ap il el 2780 Ui, 260 - 7%
(t, 1H J fﬂmﬁsis-i%(xﬂ 2}2)44 19-4:3&3(:@, smnamm (ﬂx,QH) (M6-227 (m? 97 (d,

2H, J—83Hz S m_n. Rl\/%ca_lcdfor
C26H25N40 4ddDp é%%ﬁ%mﬁﬂ ??f’a?ré34@9412‘b38433 (ks 21 1Hl CEBHM?\M*O d™RA) C H,

N. .176 WO q#l\é@ 2 I

1- 14 (3.4-Di l@.‘ﬁ%ﬁﬁ?ﬁfg I n- 24\9528%%y l% en{/°m§8489%??10vdroAI7l]a!L 2
7.9a-tri aza(ﬁﬁsﬂadh@dl 27T6ARG,- B, Nne 0 NH NJ N 5 Thi s conpound was prepared
frominternediate 171a and the appropriate am ne using the procedure
described in Exanple 171. Received 142.4 ny (44% 'H NVR (DVBO d6) 8

3.09-3.17 (mBx . 163: 33-33f [466-6}&)—6 I@Q—te&alﬁ@ro’ﬁﬁ@af@&m [&d1azien31-¥19- (M
'H, 4.37-4. 44 rT%uran— - lmeth a.tﬁm%df- lomcl_?imdeth Iester 63 (m 2H, 7.21-7.31 (m
0]
NH
N

O
o
10 This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 55.6 mg (16%)
"H NMR (DMSO-d,) § 1.17 (t, 3H, J = 6.9 Hz), 2.53-2.77 (m, 2H), 2.93-3.13 (m, 2H),
3.51-3.59 (m, 2H), 4.06 (g, 2H, J = 8.1 Hz), 4.154.47 (m, 6H), 6.53-6.66 (m, 2H),
7.37-7.42 (m, 1H), 7.67-7.92 (m, 7H) 8.45 (br s, 1H). HPLC Rt = 3.008 min. HRMS
15 caled for C7H9N4O4 473.2189 (M+H)*, found 473.2208. Anal. (C27H2sN404-1.75
TFA) C, H, N.

dihydro-7H-2,7,9a-triaza-benzo[cd]azulen-6-one
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4H), 7.39 (t, IH, J: 8Hz) 7.77 (d, 2H, J =8.2 Hz), 7.89-7.94 (m 2H),
7.99 (d, 2H 10 J 8.2 Hz ), 8.47 (br s, 1H. HPLC Rt = 2.336 m n. HRVS
cal cd for 026H25N40 409 2023 (MtH) +, found 409. 2015. A 24N40. 2. 0
TPA) C, HYOIE%np e 199: 1-f4-(Benz Ve rusbozsid

1Yret hyl - am no- net hyl ) - phenyl | - 8. 9-di hvdro- 7H 2. 7. 9a-

triaza-benzofcdl azulen-6-one 0O NH NJ N N 15 Me This conpound was
prepared frominternmediate 171 a and the appropriate am ne using the
procedure described in Example 171p Recei ved 197.6 mg (629 .' H NWR
(DVBO-d6) 8 2.61 (s, 3H), 3.52-3.5 '("T 4.22-4.40 (m 2H), 4.45-4.
(m 4H), 7.39 (t, 1H J = 7.8 3756(m 5H), 7.73 (d, 2H, J =
Hz), 7.89- 20 7.93 (m 2H), 7. d, /2H, J 8.2 Hz), 8.47 (br s, 1 H).
HPLC Rt = 2.333 min. HRMS 177" 1/16136 PCT/ US0023882 cal cd for
C25H25N40 391. 2023 (M+H)), foun (C25H24N40.0.25 H2Q, 2.0
TFA) C, H N Exanple 200: 1-14-f opyl am no) - net hyl | -phenyl |
-8.9-di hvdro-7H2.7.9a- 5 tri aza- n-6-one O NH N NH Me This
conmpound was prepared frominternedi 7la and the appropriate am ne
using the procedure described in Exanple 171. Received 108.2 ng (33% 'H
NVR ( DMSO- cm;s cSmpo@l Was, prépaied fom intgmediaterh71840d the approiaidanting usieg |

12255 Dy theprighu® Phecriied i Bantflo (7. Rbleived s73nlg ah™ OF). 708 (d. 2R

62
8.2

J= 8.3 Hz) B
'H NMR (DMSO-d,) & 1.53-1.69 (m, 2H), 1.80-2.07 (m, 4H), 2.18-2.34 (m, 2H), 2.82

5 (s, 3H), 2.97-3.13 (m, 2H), 3.24-3.38 (m, 1H), 3.50-3.64 (m, 3H), 4.23-4.34 (m, 2H),
4.41-4.58 (m, 2H), 7.39 (t, 1H, J = 7.8 Hz), 7.81 (d, 2H, J = 8.2 Hz), 7.89-8.02 (m,
4H), 8.47 (br s, 1H). HPLC Rt = 2.351 min. HRMS calcd for Cz4H30NsO 404.2450
(M+H)", found 404.2456. Anal. (C24H20N50-3.25 TFA) C, H, N.

10 Example 195: 1-(4- _5-Meth 1-furan-2-yvimethyl)-amino}-methvl }-phenyl)-8.9-

dihvdro-7H-2.7 9a-triaza-benzo[cd]azulen-6-one
0O
NH

/—<DJ/
NH'\

This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 64.7 mg (24%)

15 'H NMR (DMSO-d;) 8 2.30 (s, 3H), 3.49-3.59 (m,3H), 4.19-4.33 (m, 4H), 4.41-4.51
(m, 2H), 6.15 (m, 1H), 6.51 (m, 1H), 7.37 (t, 1H, J = 7.8 Hz), 7.68 (d, 2H, J = 8.1 Hz),
7.88-7.95 (m, 4H), 846 (br s, 1H). HPLC Rt = 2.713 min. HRMS calcd for
C3H,3N,0, 387.1821 (M+H)", found 387.1817. Anal. (C3H22N40,-1.25 TFA) C, H,
N.

20
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4H), 8.47 (br s, 1H). HPLC Rt = 2.248 mn. HRMS calcd for C26H27N40
411.2179 (M+H)+, found 411.2193. Anal. (C26H26N40.2.0 TFA) C, H, N

Exanpl e 201 (3- Phenyl _proyyl am no) - et hyl | - phenyl

9- di hydr 8"0}?—‘-;131;7 9a- is tdaza-benzof cdl azul en-6-one I\hm?ﬁl S corrpound
was prepared frominternediate 171a and the appropriate am ne using the
procedure described in Exanple 171. Received 73.2 ng (22% 'H NMR (DVBO d6)

S 1.90-2.00 (m 2H), 2.64-2.69 (m 2H), 2.93-3.05 (m 2H), 3.50- 20 3.60
(m 2H), 4.25g 196:2H) 1- hen¥111839-dih96ro(7H-2 - tridza39 (1,

1H,J=7.9Hz),768§d 2H, J = 8.2 Hz), 7. . (br s,
1H). HPLC Rt ben 136 PCT/ US00123882 3.092 mi n. HRMVB cal cd for
C26H27N40 411.2179 (M+H) +, found 411 .2186. Anal. (C26H26N40.2.0 TFA) C, H,
N. Exanple 202: 1-(4-i FMethyl-(2-pyridjin-2-yl-ethyl)-amn nol -nethyl
1-uhenvl)-8.9- 5 dihydro-7H2.7. 9 a- benzof cdl azul en-6-one 0 NH NJ N
Me This conpound was prepared f jr nmedi ate 171a and the appropriate
am ne using the procedure descri hed n Exanpl e 171. Received 16.2 ng (6%
"H NV\R (DVMBO-d6) 8 2.51 (s, 3H), 3'2A-3.46 (m 4H), 3.55-3.67 (m 2H),
4.01-4.13 10 (m 2H), 4.48-4.59 (m 7.37-7.49 (m 2H), 7.54-7.75 (m
3H), 7.84-8.11 (m 6H), 8.50 (br s, : = 2.174 min. HRVS cal cd
for C25H26N50 412.2132 ( M+H) +, found 4 nal . (Ci2sN50 1.0 H20Q
3.0 TFA) C, H_ N Exanple 203: 1-(44 FEthyvl- 32 p3ridin-2

yl - et hyl ) - ani ’F,'lyq; CorBRqupl Was ﬁwgﬂyﬂ fmgl igtermegdiate 171a and the appropriate amine using

di hydro- 7H 2. e BRickdukSdReiRA P EL S ¥ € RQeVBE73.9 mg (26%)
| 'H NMR (DMSO-ds) § 3.51-3.59 (m, 2H), 4.20-4.27 (m, 3H), 4.28-4.35 (m, 2H), 4.47-
450 (m, 2H), 7.38 (t, 1H, J = 7.8 Hz), 7.43-7.53 (m, SH), 7.70 (d, 2H, J = 8.3 Hz),
© 7.89-7.96 (m, 4H), 846 (br s, 1H). HPLC Rt = 2.470 min. HRMS calcd for
Ca4H33N,O 383.1866 (M+H)*, found 383.1883. Anal. (C24HxN:0-0.5 H,0, 1.5 TFA)
10 GCHN.

Examp"le '1'97:. 1-[4-(Indan-2-ylaminomethvl)-phen l.-8 9-dihydro-7H-2.7.9a-triaza-
benzofcdlazulen-6-one

o]
NH

N :
NH
15 This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 138.9 mg (43%)
'H NMR (DMSO-d;) & 3.13-3.21 (m, 2H), 3.33-3.42 (m, 2H), 3.52-3.59 (m, 2H), 4.05-
4.17 (m, 2H), 4.34-4.41 (m, 2H), 4.43-4.50 (m, 2H), 7.20-7.31 (m, 4H), 7.38 (t, 1H, J
= 7.8 Hz), 7.74 (d, 2H, J = 8.3 Hz), 7.88-7.93 (m, 2H), 7.97 (4, 2H, J = 8.3 Hz ), 8.47

20 (brs, 1H). HPLC Rt = 2.554 min. HRMS calcd for CpsHasN4O 409.2023 (M+H)*,
found 409.2034. Anal. (Cz6H24N40-2.0 TFA) C, H, N.
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ONH N N/ I N Et This conpound was prepared frominternedi ate 171a
and the appropriate am ne using the procedure described in Exanple 171.
Recei ved 0286'%4% "H NVMR (DMSO-d6) S 1.06-1.23 (m 3H§ st 79 (m
4H), 3.53- 4H), 3.87- 20 3.98 (m 2H), 4.46-4.5 , 7.35-7.46
(m 2H), 7.55-7.67 (m 3H), 7.82-8.00 (m 179 WO 01/16136 PCT/ US00123882
6H), 8.48 (br s, I H. HPLC R = 2.214 min. HRMS cal cd for C26H28N50

426. 2288 (M+H)+, found 426.2285. Anal. (C/6H27N50.0.5 H2O, 3.0 TFA) C, H,
N. Exanpl e 204:

1-{4-f(2- Pyr|d|n 2- hyl am no) rrethyll-phenyl} 8 9- d| hydro 7H- s 2
7. 9a- t ri az Exgmyplz d98:d1-H-(314eDihyd (Sodiknoliy-2-Mehethph)-pi ) patHpr epar ed

fromi ntergﬁg{ jte ]b71aFaﬂg El;leﬁ &%proprl ate am ne using the pr ocedur e
descri bed 15.8 ng (5% 'H NWR (DWVSO d6) 8
3.13-3.21 (m 2H), 3.34-3.44 (m , 3.51-3.59 (m 2H), 4.32- io 4.39 (m
3H), 4.44-4.49 (m 2H), 7.30-7 H3H), 7.59:(d, 2H, J = 8.2 Hz), 7.67-
7.83 (m 1H), 7.89-7.98 (m 4 8.4%n (br s, 1H), 8.54 (s, 1H). HPLC Rt =
2.506 min. HRWVS calcd for C2 398. 1975 (MtH) +, found 398. 1969. Anal .
(C24H23N50. 0. 5 H20, 2. 25 TFA) C, N. is Exanple 205: 1-(4-{

FMet hyl - (2- pvridi n-4-vl -ethyl)-am -net hyl }-phenyl)-8. 9-

di hydro-7H 2. 7. 9a-tri aza-benzo rc ul en-g=0ne
N

s  This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 142.4 nig (44%)
lI.-I NMR (DMSO-d) 8 3.09-3.17 (m, 2H), 3.33-3.46 (m, lH) 3.51-3.60 (m, 2H), 3.67-
3.79 (m, 1H), 4.37-4.44 (m, 2H), 4.47-4.54 (m, 2H), 4.55-4_.63 (m, 2H), 7.21-7.31 (m,
4H),7.39 (t, IH,J=7.8 Hz), 7.77 (d, 2H, /= 8.2 Hz)' 7.89:-7.94 (m, 2H), 7.99 (d, 2H,
10 J=8.2Hz), 847 (br: s, 1H). HPLC Rt = 2.336 min. HRMS calcd for CysH2sN4O
409.2023 (M+H)", found 409.2015. Anal. (C3sH24N40-2.0 TFA) C, H, N.

15

This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 197.6 mg (62%)
H NMR (DMSO-d;) § 2.61 (s, 3H), 3.52-3.59 (m, 2H), 4.22-4.40 (m, 2H), 4.45-4.62
" (m, 4H), 7.39 (t, 1H, J = 7.8 Hz), 7.43-7.56 (m, 5H), 7.73 (d, 2H, J = 8.2 Hz), 7.89-
20 7.93 (m, 2H), 7.97 (d, 2H, J = 8.2 Hz), 8.47 (br s, 1H). HPLC Rt = 2.333 min. HRMS
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ONH JJj NN NM This conmpound was prepared frominternediate 171a and
the appropriate amne using the procedure described in Exanple 171.
Received 5.4 5% 180 WD 01/16136 PCT/US00/23882 'H N

2.93-3.23 (%0%13‘3 24-3.87 (m 8H), 3.88-4.15 (m 2H), W@f’g?

2H), 7.06-8.01 (m 9H), 8.54 (br s, I H. HPLC R = 2.275 min. HRMVS caI cd
for C25H26N50 412.2132 (MtH){, found 412.2124. Anal (025H25N50 0.5 H2Q,
3.5 TFA) C, H N 5 Exanple 206:

L (4102 PYT It AR SBDSIMIBH 0 1B 3 D4 - Bnad- @i, 0 1 BEO.7
9a-triaza berzo z one hi's “conpound

prepared fro2lTHACGEINte 171a and the approprl ate am ne using 10 the
procedure described in Exanple 171. Received 11.6 ng (3% 'H NVR (DVBO d6)
8 2.75-2.89 (m 4H), 3.48-3.57 (m 3H), 3.84-3.89 (m 2H), 4.41- 4.50 (m
2H), 7.24-7. % 1-{4-[85Phdnyl- ldmino -m%t herfyl dihyddHTHR 798 1 Hz),
7.81 (d, 2HJ-81Hz)787(t 2H, J = 7.6 Hz), 8.38-8.48 (m 3H). HPLC

Rt = 2.348 nos S C24H24N50 398 1975 found 398.1969. Anal.
(C24H2. 3N50. 0 75 i 5 H20 3.25 TFA) 6, H N
NH
N=
NH Me

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 108.2 mg (33%)

'H NMR (DMSO-d,) & 1.28 (s, 3H), 3.14-3.24 (m, 3H), 3.51-3.59 (m, 2H), 4.22-4.30
10 (m, 2H), 4.42-4.50 (m, 3H), 7.25-7.41 (m, 6H), 7.68 (d, 2H, J = 8.3 Hz), 7.88-7.96 (m,

4H), 8.47 (bf s, IH). HPLC Rt = 2.248 min. HRMS calcd for C2sH27N4O 411.2179

M+H)", found 411.2193. Anal. (C6Ha6N40-2.0 TFA) C, H,N.

15 triaza-benzo[cd]azulen-6-one

NH

NH
This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 73.2 mg (22%)
'H NMR (DMSO-d;) 8 1.90-2.00 (m, 2H), 2.64-2.69 (m, 2H), 2.93-3.05 (m, 2H), 3.50-
20  3.60 (m, 2H), 4.25-4.31 (m, 2H), 4.40-4.51 (m, 3H), 7.18-7.36 (m, 5H), 7.39 (¢, 1H, J
=79 Hz), 7.68 (d, 2H, J = 8.2 Hz), 7.88-7.96 (m, 4H), 8.47 (br s, 1H). HPLC Rt =
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Exampl e 207: 144-(( f2-(1H1ndol-2-yl)-eth

111- - met hyl - am nol - net hyl ) - phenvl | - 8. 9-

di hvdro-7H 2. 7. 9a-tri aza- benzof cdl azul en-6-one ONH NJ N HN N Me 181
WO 01/ 161WO 0MMAE 7soot 23s82 This compound was pr epar ed PEFEIY, nedi at e
171a and the appropriate am ne using the procedure described in Exanple
171. Received 18.8 ng (5% 1H NWVR (DVMSO-d6) 8 2.32 (s, 3H), 2.64-2.78 (m
2H), 2.88-2.97 (m 2H), 3.49-3.57 (m 2H), 3.63-3.75 (m 2H), 4.42-4.49

(1), 220 5 %p 902 lp. Haag el So Ehmle @i oayd Yustly. Soupg it pfat] (o)
7 8 Hz), 7(@251{£5N402}&TF1\)€HNH2) 7.49-7.55 (m 2H), 7 78-7.83 (m 2H),

7.88 (t, 2H J =8.6 Hz), 8.41 (br s, 1H. HPLC Rt = 3.170 nin. HRVS cal cd
for C23H28N50  450. 2288 (MrH)+, found 450.2279. Anal. (C2RH27NS0.1.0

benzof cdl azul en- 6- one
N DM N McCH, conc.

hCl yield 20 N3 N-12 171a 208 @09 '
(208) 1- (4- Azi donet hyl - phenyl ) - 8, 9- nmdro-7k+2,7,9a-triaza-benzo[cd]azulen-

6- one
1- (4--Chl or onet hyl - phenyl )-8, 9- dr/q?— 7H 2,7,9a-triaza-benzo[ cd] azul en- 6-on
e (0.24 is g, 0.77 mml) was st din DW (8 nL) with sodium azide (0.050
g, 0.77 mml) for N

N\

-Me

This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 16.2 mg (6%)
~ 'H NMR (DMSO-d;) 8 2.51 (s, 3H), 3.27-3.46 (m, 4H), 3.55-3.67 (m, 2H), 4.01-4.13
10 (m, 2H), 4.48-4.59 (m, 2H), 7.37-7.49 (m, 2H), 7.54-7.75 (m, 3H), 7.84-8.11 (m, 6H),
8.50 (br s, 1H). HPLC Rt = 2.174 min. HRMS calcd for CasHzeNsO 412.2132
(M+H)", found 412.2139. Anal. (C2sH;5Ns0-1.0 H20, 3.0 TFA) C, H, N.

Example 203: 1-(4-{ [Ethvl-(2-pyridin-2-vyl-ethyl)-amino]-methyl }-phenyl)-8,9-
1s  dihvdro-7H-2,7.9a-triaza-benzo[cd]azulen-6-one
(o)
NH
N

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 14 mg (4%)

JH NMR (DMSO-d,) § 1.06-1.23 (m, 3H), 2.62-2.79 (m, 4H), 3.53-3.67 (m, 4H), 3.87-
20  3.98 (m, 2H), 4.46-4.58 (m, 2H), 7.35-7.46 (m, 2H), 7.55-7.67 (m, 3H), 7.82-8.00 (m,
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three hours. The sol vent was renoved by evaporation and the product was
used w thout further purification. IR (KBr) 3204, 3096, 2229, 1654, 1600,
1603, 1319, 1139 cni 1, "H NWR (DV5O-d,6) 8 3.50-3.58 (m 4 50
(m 2H), 4.%WQOUI6B6) "7 36 (v "1H J = 7.9 Hz), 7.58 (d, P‘%‘ggsﬂﬂé”

Hz), 7.86-7.94 (m 4H), 8.44 (br s, 1H. HPLC Rt = 3.059m n. (209) Title
conpound The crude

1- (4-azi donet hyl - phenyl ) - 8, 9-di hydro- 7H 2, 7, 9a-tri aza- benzo[ cd] azul en- 6-
one from abo % a 9: ﬁRﬁgstq aced in
a 25 Parr s u(ﬂidgfmlzlzqutl'rrd;gihe%“?;m psi ) wﬁiu%g%mfowf%gzlzgk After
2 hours, the(MiLBY fond426122836 ARGT(Cis3oN2095H2Q, SACTF AN, rHoN ure was filtered
through Celite(r), the solvent reduced and the residue purified by prep
RP- HPLC. Received 49.0 ng (19%. 'H NVR (DVMBO-d6) S 3.46-3.54 (m 2H),

4.06- 4. 15 (ngxg_ﬁﬁls 29436- {4302 @m'g@;yl-zmg&m@ﬁetm]-@eﬂ 1Iq8;'g-dinigm-7aso (d,
2H, J = 8.2 Hz) 8.17 (br s, 2H), 8.40 5 (br s, 1H).
HPLC Rt = 2.2.38apsisza-bepsofedlagulen-Grofie C17H17NA0 293. 1406 (MrH) +,  f ound

293.1397. Anal . (Cl7H16N40 0. 5 H20, 1o 75 TFA) C, H N Exanple 210:
1-(4-Pvrrolidin-1-vlnethvl-phenyl )-889di hydro-7H 2. 7. 9a-tri aza-

benzof cdl azul en-6-one O NH NJ 10\I'hi s conpound was prepared from
internediate 171a and the appro @ m ne using the procedure described
in Exanple 171. Received 145.0 % 1H NMR (DMSO-d6) S 1.69-1.76 (m

2H) , BN, 3.72 (m 2H), 4.43-4.48
(d, J =8.1Hz), is 7.81 (d,
1 ( s, 1H. HPLC Rt = 2.501 min.
NHound 347.1877. Anal.

4H), 2.50-2.55 (m 4H), 3.50-3.5
(m 2H), 7.35 (t, 1H J = 7.8 Hz),
2H, J = 8.1 Hz), 7.85-7.91 (m 2H),
HRVS cal cd for C21H23N4AO 347.1866 (M-H)

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 15.8 mg (5%)

"H NMR (DMSO-d;) § 3.13-3.21 (m, 2H), 3.34-3.44 (m, 2H), 3.51-3.59 (m, 2H), 4.32-
10 4.39 (m, 3H), 4.44-4.49 (m, 2H), 7.30-7.42 (m, 3H), 7.59 (d, 2H, J = 8.2 Hz), 7.67-

7.83 (m, 1H), 7.89-7.98 (m, 4H), 8.47 (br s, 1H), 8.54 (s, 1H). HPLC Rt = 2.506 min.

HRMS calcd for CpH2NsO 398.1975 (M+H)", found 398.1969.  Anal

(C24H23Ns0-0.5 H,0, 2.25 TFA) C, H, N.

15

dihydro-7H-2.7.9a-triaza-benzo[cd]azulen-6-one

This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 5.4 mg (5%)
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(C21H22N40.0.25 EtOAc) C, 'H, N Exanple 211:
4-Fluoro-1-(4-p3rrolidin-I-ylnethyl-phenyl)-8.9-di hydro-7H 2. 7. 9a- 20
triaza- benzowjﬁl %zul en- 6-one 183 WO 01/16136 PCT/[ TS00/ é’%ﬁﬁég{ﬁg NH N N .
NJ This c Bowas prepared frominternediate 172d an opr| ate
am ne using the procedure described in Exanple 172. Received 180.0 ng
(4799 1H NWR (DIVISO4) S1.69-1.75 (m 4H), 2.44-2.48 (m 4H), 3 51-3.58 (m
2H), 3.66- 5 3.69 (m 2H), 4.43-4.48 (m 2H), 7.51 (d, 2H, J = 8.2 Hz),

22,199, Wglnphiigigd £ 45 gt ek sy s, 0 0

C21H22FN4 O 385, 23, 70G8:Dtm, 1981) RI54A®6s, IFFO HPAGRt = 2.2 T2 HRMS.clled  Et OAC)

T 1 (2- N o0 3R YL v HRA1RM Aselo DR 0A H.A .
triaza- benzlq:fA?@ gZw.en-6-one 0 NH 5 N N This conpound was prepared from

internediate 171a and the appropriate am ne using the procedure described
in Exarrrsle 171. Received 155 7 rrg (67% 15 "H NWR (DI\/BOdG) 8 1.12 (d, 3H,

J = 6 H),
2. 06-2.11 e : 5 1 J
= 13.5 Hz) 2.B0dbfias-behzolodlapiipn-6-0n05 (d, 1 H J = 13.5 Hz), 443449(m

2H), 7.35 (t, 1H J = 7.8 Hz), 7.49 (d, 2H, J
8.1 Hz), 7.85-7.90

8.1 Hz), 7.80 (d, 2H, J

NH

NH

This compound was prepared from intermediate 171a and the appropriate amine using
10  the procedure described in Example 171. Received 11.6 mg (3%)

'H NMR (DMSO-d;) 8 2.75-2.89 (m, 4H), 3.48-3.57 (m, 3H), 3.84-3.89 (m, 2H), 4.41-

4.50 (m, 2H), 7.24-7.27 (m, 2H), 7.35 (t, 1H, J = 7.8 Hz), 7.52 (d, 2H, J = 8.1 Hz),

7.81 (d, 2H, J=8.1 Hz), 7.87 (t, 2H, J = 7.6 Hz), 8.38-8.48 (m, 3H). HPLC Rt =2.346

min. HRMS calcd for Co4H24N50 398.1975 found 398.1969. Anal. (C24H23N50-0.75
15 H;0,3.25TFA)C, H,N.

Example 207: 1-[4-({[2-(1H-Indol-2-y])-ethyl]-methyl-amino }-methyl)-phenyl}-8,9-

dihvdro-7H-2.7.9a-triaza-benzo[cd}azulen-6-one
' 0
NH

N=

HN S

Me
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(m 2H), 8.41 (br s, 1H. HPLC Rt = 2.622 mn. LRM5S (mz) 361 (M+H). Anal.

20 (022H24N40) C, H N 184 WO 01/16136 PCT/ US00/23882 aza Exanple 213:

1-(4-1mdaz t hvl - phenyl ) -8. 9-di hydro-7H 2. 7. 9a-tri

benzof cdl azﬁ)l en- E g‘rale ONH NI NN s This conpound was prlé%gtrjseo 8rs(z)m

internmedi ate 171a and the appropriate am ne using the procedure described

i n Exanple 171. Received 141 ng (269 'H NVR (DMSO-d6) 8 3.48-3.57 (m 2H),

3.40-4.48 (m 2H), 5.55 (s, 2H), 7.38 (t, 1H J =7.8 Hz), 7.61 (d, 2H, J
= 8.1 Hz), 7Tﬁ1§ c() o&ld)was@r&%refd%onllﬁerm@dﬁ@ 1718 dnd the afpfopriat® athine(usin 1H J

55Hz) 9. 29 : = 2.410 mn. HRMS calcd for io C20HL

344. 1506 (wﬂpproqe@yndemhedﬂsﬁammél’ll Rezpinad ARSon2 (FITFA) C, H, N

S B et ol -y FEPORR (PMSO-90 8332 ) 31, 2.64:3.78 . 20 2.88:2.97 m, ZH), 349-3.57

?a triaza- bega,oﬂy)diigim'ﬁr(nﬁma&m (hiJ2HY, 6193 (f[ileJe.cﬁmmnd 04(s, 1Y, dpar ed
t t {

descri beds1 nerikiipr 21415 15k GBARES 13 Wy Takly 18 TRt PMERag 0. oo

(s, 3H), 1.09(sg 297451%(123}{11377&@12) 2#49-735 Zl% iH§3517(sD783 gth2H)27fsé?(t73 (m

2H), 3.49-3.56 (m ,
7.8 Hz), 7.52H(H= SZG—HZIJSAISbrls FH) H L@sb'lt(=oB 1724an IRMslcalqﬂ)foersgﬂNE’O89 (m

2H), 185 4502288 (M+H)", found 450.2279. Anal. (CasHzNsO-1.0 H>0, 2.5 TFA) C, H, N.

10

N= N 19% Overall
MeOH, conc. HC yield

N3 NH,
208 209

(208) 1-(4-Azidomethyl—phenyl)-8,9-dihydro-?H—2,7,9a-triaza-benzo[cd]azuleh-G—one
1-(4-Chloromethyl-phenyl)-8,9-dihydro-7H-2,7,9a-triaza-benzo[cd]azulen-6-one (0.24
15 g, 0.77 mmol) was stirred in DMF (8 mL) with sodium azide (0.050 g, 0.77 mmol) for

three hours. The solvent was removed by evaporation and the product was used

without further purification.

IR (KBr) 3204, 3096, 2229, 1654, 1600, 1603, 1319, 1139 cm™, '"H NMR (DMSO-d,)

6 3.50-3.58 (m, 2H), 4.43-4.50 (m, 2H), 4.59 (s, 2H), 7.36 (t, 1H, J = 7.9 Hz), 7.58 (4,
20 2H,J=8.2 Hz), 7.86-7.94 (m, 4H), 8.44 (br s, 1H). HPLC Rt =3.059min.

(209) Title compound
The crude 1-(4-azidomethyl-phenyl)-8,9-dihydro-7H-2,7,9a-triaza-benzo{cd]azulen-6-
one from above was dissolved in 10 mL of 9:1 CH3;0H/HCl(conc.) and placed in a
25  Parr shaker under H, atmosphere (60 psi) with 200 mg 10% Pd/C. After 2 hours, the
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WO 01/ 16136 PCT/ US00/ 23882 8.41 (br s, 1H. HPLC Rt = 2.646 min. LRMS
(mz) 375 (MtH). Anal . (C23H26N4O) C, H, N Exanple 215:

1-f4- (1. 3. @} bt A hyl - 6- aza- bi cycl of 3. 2. 11oct - 6- ynet hyl ) ; s09. 9- S

di hydr o-7|—§8j5i/.hg§€tri aza- benzof cdl azul en-6-one 0 NH N Tﬁ?@ﬁgdg%rz}p%sgnd was
prepared frominternediate 171a and the appropriate am ne using the
procedure described in Exanple 171. Received 155.3 ng (36% 'H NVR (DMSO- 4)
6 0.88 (s, 3H, 1.01 (s, 3H, 1.31 (t, 2H, J = 10.3 Hz), 1.30-1.43 io (m
5H), 1. 48- lred&ionNhixkid wai .fitkrell. thrbughnCelitdl, thé. sobveatl redubtd shid fhe4edifde, 2. 91
(d, 1H, J = 9.4 Hz), 3.04ugnk 1H), 3.48-3.57 (m 2H), 3.75 (d, | H J =
14.2 Hz), 3pwified§y prepBP-HPLC. Rgcevedid90mg 19%)- 49 (m 2H), 7.34 (t, 1H, J =

Sy 8 a1 ( RENVER qftsONTe S48 sl m, FP déts (oot Fafadiplie) puf oS, T PO (M
(1 Cf2 471 !4?(22st10.5@, H-:ILCZHEIQH)HZ(L 7.«(53( (d)IZHIr.] é =_B<%1Hp), :?i.Sg_{B?O (_m, 4H)E 8.17 (br s, zH), I8.40

. on o hyth cBh Dy QR RIS L TG A, RS e R GRS BA 4 e e
186 WO 01/ 1{4sd293c1307s Aa¥I2&B AR NJ0.S H:Oppos TEAYESHpPRepar ed from

internmediate 171a and the appropriate am ne using the procedure described
i n Exanple 171. Received 123 ng (29% 'H NVR (DMSO-d6) 8 1.50-1.63 (m 2H),

1.82-1. 95 (Blanidl » 280:05- 3-APvriRidiat)-vimdtheiRphenyl)-8.9-dihydro-7H-2.7.9a-triaza-
benzolcdjazulen-6-one

NH

.10 | | IO

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 145.0 mg (41%)

'H NMR (DMSO-d,) 3 1.69-1.76 (m, 4H), 2.50-2.55 (m, 4H), 3.50-3.56 (m, 2H), 3.67-

3.72 (m, ZH), 4.43-4.48 (m, 2H), 7.35 (t, 1H, J = 7.8 Hz), 7.51 (d, 2H, J = 8.1 Hz),
1s 7.81 (d, 2H, J = 8.1 Hz), 7.85-7.91 (m, 2H), 841 (br s, 1H). HPLC Rt = 2.501 min.

HRMS caled for CyHxsN,O 347.1866 (M+H)", found 347.1877.  Anal

(C21H2N40-0.25 EtOAc) C,H, N.

20 (riaza-benzo[cdlazulen-6-one
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14.9 Hz), s 4.43-4.49 (m 2H), 7.35 (t, 1H, J 7.8 Hz), 7.53 (d, 2H J
81Hz) 2H, J = 8.1 Hz), 7.84-7.90 (m 2H),
HPLC Rt 2“’91’!3!1%?‘%. LRV (m z) 435 (MeH). Anal. (Q5H30|ﬁ%‘{“sﬁ6’z§§”
Exanpl e 217. '
(R -1-f4-(6-0x0-6.7.8.9-tetrahydro-2.7.9a-tri aza- benzof cdl azul en-1-yl)- O
NH N N J OO 20 benzyll-pvrrolidine-2-carboxylic acid benzyl ester This
conmpound was prepared frominternedi atg 171la and the appropriate am ne
using the procedure described i 71. Received 192.3 ng (41 %9 'H
NVR (DMSO-d6) 81.74-1.91 (m 3H), (m 1H), 2.42-2.53 (m 1H),
2.86- 2.93 (m 1H), 3.36-3.43'(m -3.55 (m 2H), 3.61 (d, 1H,
J=13.5 Hz), 3.98 (d, is 1H, J = 4.40-4.48 (m 2H), 5.11 (s, 2H),
7.29-7.38 (m 6H), 7.45 (d, 2H, J 7.78 (d, 2H, J = 8.1 Hz),
7.85-7.91 (m 2H), 8.41 (br s, 1H). = 3.214 min. LRVS (mMz) 481
(MtH). Anal. (C29H28N403) C, H, N Exa 218:
(R -1-f4-(6-Oxo0-6.7.8.9-tetrahydro-2. 7. 9a\LLy benzof cdl azul en-1-vl)- 20
benzyl | - pyirolidine-2-carboxylic acid tert- b ester 187 WO 01/16136

PCT/ US00/ 238 NH N O N Thi d f t di at

171 a and_ ¢ hAs PR 58 PEORPIR] %ﬁ%ﬁ?i@&f&g%@gﬁaﬁ“@“f?%’éah&2

}739 Eeggi \(/eﬂn:%foc&[ﬂieﬁ&%lbedhh%{:l@m?se&wkd480()Sng(%‘%) 1. 72 1. 82 (2 g; (3H),
m

II:&, 2.83-2 L
3. 48- 3"111% OMFO-4) 8168-1. |.Qm, 4H),'2.44-2.48 (m, 4H) 551358 (m, 2H), 3.66-
s 3.69 (m, 2H), 4.43-4.48 (m, 2H), 7.51 (d, 2H, J = 8.2 Hz), 7.59 (dd, 1H, J = 10.7, 2.6

Hz), 7.74 (dd, 1H, J = 9.0, 2.6 Hz), 7.80 (d, 2H, J = 8.2 Hz), 8.57 (br 5, 1H). HPLCRt
=2.560 min. HRMS calcd for C2;H»nFN4O 365.1772 (M+H)", found 365.1759. Anal.
(C21H2,)FN40-0.1 EtOAc) C, H, N.

3.37 (m 10H), 3.49-3.57 (m 2H), 3.93 (d, 1H, J = 14.9 Hz), 4.05 (d, 1H J

10

triaza-benzo[cd]azulen-6-one

This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 155.7 mg (67%)

15 'HNMR (DMSO-d;) 8 1.12 (d, 3H, J = 6 Hz), 1.33-1.39 (m, 1H), 1.58-1.65 (m, 1H),
1.90-1.96 (m, 2H), 2.06-2.11 (m, 1H), 2.41-2.53 (m, 1H), 2.80-2.86 (m, 1H), 3.24 (d,
1H, J = 13.5 Hz), 3.50-3.57 (m, 2H), 4.05 (d, 1H, J = 13.5 Hz), 4.43-4.49 (m, 2H),
7.35 (t, 1H, J = 7.8 Hz), 7.49 (d, 2H, J = 8.1 Hz), 7.80 (d, 2H, J = 8.1 Hz), 7.85-7.90
(m, 2H), 8.41 (br s, 1H). HPLC Rt = 2.622 min. LRMS (nv/z) 361 (M+H). Anal.

20 (C;HuN4O)C,H, N.
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13.6 Hz), 3.98 (d, 1H, J 13.6 Hz), 4.42-4.50 (m 2H), 7.35 (t, 1H, J =
78Hz) 7.50 (d 2H, J 8.1 Hz), 7.81 (d, 2H, J =8.1 Hz), 7.84-7.90 (m
8.41 (br 56 HPLC Rt = 2.958 min. HRMS cal cd TP%; N403

447 2391 M? found 447.2377. Anal. (C26H30N403.0.5 '(5] ) TFA) C

H N 10 Exarrple 219:

11-f4-(6-Ox0-6.7.8.9-tetrahydro-2.7.9a-tri aza-benzof cdl azul en- 1-yam

benzvl 1- ynolidin-3-yll-carbamc acid tert-butyl ester 0 N) N H NNa O

Thi s conpound was prepared frominternediate 171la and the appropriate am ne

using 1s the procedure descrl bed |n Exarrple 171. Recei ved 39 8 ng (999 'H
NVR ( DVBO- Exemplel 2E3: bh{4-Imigdazol-14ylmethylphenyl)-8.9dihydroo7H-R.79¢-triazg

224233br'r%1 202n8259(m1H) 271281(m1H) 349357(m
2H) , 365(—%—% . 3.97 (m 2H), 4.42-4.49 (m 2H), 693(brs I H),
7.35 (t, 1H, J = 7.8 Hz), 7.50 (d, & J =82Hz), 7.81 (d, 2H J = 8.2
Hz), 7.84-7.91 (m 2H), 8.41 (br Mgy HPLC Rt = 188 WO 01/16136

PCP/ US00/ 23882 2.968 m n. HRM d fpr C26H32N503 461. 2519 (M+H7, found
461. 2500. Anal. (C26H31N5C8. 0. e) C, H N Exanple 220:

1- (4-Pyrrol -1- vl methyl -phenyl)-8y&@i hydro-7H 2. 7. 9a-tri aza- s

benzof cdl azul en-6-one 0 0 NH NH N N3, i1odosbenzene / NJ N CH2CI2, 0 C

N NJ N
N
\=N

s  This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 141 mg (26%)

'H NMR (DMSO-d,) 8 3.48-3.57 (m, 2H), 3.40-4.48 (m, 2H), 5.55 (s, 2H), 7.38 @ 1H,

J=7.8 Hz), 7.61 (d, 2H, J = 8.1 Hz), 7.72 (m, 1H), 7.85 (m, 1H), 7.88-7.93 (m, 4H),

8.45 (1, 1H, J = 5.5 Hz), 9.29 (s, 1H). HPLC Rt = 2410 min. HRMS calcd for
10 CyoHigNsO 344.1506 (M+H)", found 344.1517. Anal. (C3oH7N50-2.0 TFA) C, H, N.

15 This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 153.7 mg (43%)
'H NMR (DMSO-d,) § 0.98 (s, 3H), 1.00 (s, 3H), 1.28-1.37 (m, 2H), 1.77-1.85 (m,
2H), 2.54-2.73 (m, 2H), 3.49-3.56 (m, 2H), 3.76 (s, 2H), 4.42-4.48 (m, 2H), 7.35 (¢,
1H, J=7.8 Hz), 7.51 (d, 2H, J = 8.1 Hz), 7.79 (d, 2H, J = 8.1 Hz), 7.84-7.89 (m, 2H),
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171 220 To a solution of

1-[4- (2, 5-di hydro-pyrrol -1-yl net hyl ) -phenyl ] -8, 9-di hydro-7H 2, 7, 9a-
triaza-benzgl edlazul en-6-one (32.4 ng, 0.09 mmol, Exanple ' mL of
CH2C12 at BJOGJIM added i odosobenzene (41.4 ng, 0.19 @#833&2
azidotrinethylsilane (25 10 L, 0.19 mml). This m xture then stirred at
roomtenperature for 1 hour. The. sol vent was stripped and the residue was
purified by prep HPLC. Received 20.1 ng (55% "H NVMR (DVSO d6) 8

3.46-3.54 ( " 0 5 =
Hz), 6.87 (trrh‘*gtp tuf H?Léqﬁtgaisgdzam? 37 m Léﬂ R AL (C%mﬁNHﬂb e a1
(br s, is 18H, NIPLC Rt 3.349 mn. HRMS calcd for C21HI9N4AO 443. 1553
(MtH)', found 443.1558. Anal - (C21H18N40. 0.5 Acetone, 0.45 TFA) C, H N
Exampl e 221: (S)-1- (4 D net hvl am nomet hyI phenyl) - 8- net hyI 8. 9-di hvdro- 7H
2 7.9a-tri azgxhs ; 34 firvidldf (%)

, R
N/ 2) NaHS@ DVA, 100

DVSO, DI EA NH VB . 80 C'
C H NO2 KN0o2am S Oastriszachenzolcdlazuls 3o di hydrochl oride 221c H2N
2HC OH H2NO O 0 NH NH I\LJ I\/E SOCd)Z CH3CN NJ.. Me DVBO, rt NH HN(CH3) 2

IV N N NH

N
RSy
i

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 155.3 mg (36%)

'H NMR (DMSO-dy) 5 0.88 (s, 3H), 1.01 (s, 3H), 1.31 (t, 2H, J = 10.3 Hz), 1.30-1.43
10 (m, 5H), 1.48-1.59 (m, 1H), 1.61-1.72 (m, 1H), 2.12 (4, 1H, J=9.4 Hz), 2.91 (d, 1H, J

=9.4 Hz), 3.04 (m, 1H), 3.48-3.57 (m, 2H), 3.75 (d, 1H, J = 14.2 Hz), 3.89 (d, 1H, J =

14.2 Hz), 4.42-4.49 (m, 2H), 7.34 (t, 1H, J = 7.8 Hz), 7.53 (d, 2H, J = 8.2 Hz), 7.80 (d,

2H, J = 8.2 Hz), 7.84-7.90 (m, 2H), 8.41 (br s, 1H). HPLC Rt = 3.256 min. LRMS

(m/z) 429 (M+H). Anal. (C7H3,N;0-0.5 CH;0H) C, H, N.

p 5

8.9-dihvdro-7H-2,7.9a-triaza-benzo[cd]azulen-6-one

O L
NH
N
=
{OMe
NP
OMe
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28% Me  ZOH CI N 221a 221b 221 Me (221c)
(S)-3-Methyl-9-nitro-1, 2, 3, 4-tetrahydro-benzo[e][1, 4] di azepi n-5-one A

suspensi o (el O of internediate b (38.4 nmol, Exan%LﬁU
(S-(-)- 1%8 c/i'jsam nopropane di hydrochl oride (5.65 g, &?”f and DI EA
(22 nmL, 126 mml) in 5 130 nL of DVSO was heated to 80 C for 16 hours. The

reaction was then concentrated in vacuo. To the resulting crude oil was
added 200 nL of 1.0 M NaHSO4. The aqueous | ayer was extracted with CH2C12

(2 x 200 mipnis Qﬁgmﬁﬂdr%mépmmm'mﬂmM1mwumbﬂéﬁ Maté Brniatueing dr i ed
(MyS&4), filte and concentrated. The roduct was en purifi eg

silica gel theproedueecgiesssivpd i Example 141t ﬁe@l@%uima\@m CH2C12 to give 3.60 g

ba00. Tosa, MR ORISR Ficio-Pes B 20l ekl 088 4 @99‘10%7989?320

647 cm 1; ' .30, (GBS B3P-3571(ns 2H),B.93(M1 1 H,V =14.8 HE), M5, (31 EFS109HE),  3H)

Cis® (BiscSia 2t ik s ol {7 b B g B e P BBy ™, (%

H N (221691 7%4(7@61@9%%%&% -1pf) e MPLC- B8 10y i}, DRMISIO)@33 H- 2, 7, 9a-
triaza-benzo azul en- 6-one 190 WO 01/16136 PCT/ US00/ 23882 A sanpl e of

(S)-3-neth @)nlﬂﬂﬂb(qzs%ﬁ@)-@éf Mhydr o- benzo[ e] [ 1, 4] di azepi n-5-one (2. 00
g, 9.04 mmol) was reduced as in Exanple 2, except using MeOH as sol vent.
The resulting diam ne was cyclized to benz lic aI cohol 221a as descri bed
i n Exanpl e Examplerde(RIeld[4X640xa6.7 8:9q8 gioz2.7.9a- ; fezoien-1691)-| R (KBr)
3199, 1654, 1482 1438, 1389 1332, 750 cm ; I—bNI\/R (CDC13) S 1.19 (d, 3H,
J-61Hz)380394(m1|—|) 428(d 1HJ- H0Hz)445 (dd, 1H, J
= 13.0, 7.8 Hz), 4.61 (d, 2H, J = 5.4 Hz), 1H, J=54Hz) 7.36
(t, 1H J=7.7H), 7.52 (d, 2H, J = 7. 81(d , J = 7.9 Hz),

7.85-7.93 (m 2H), N_é

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 192.3 mg (41%)

'H NMR (DMSO-d,) 8 1.74-1.91 (m, 3H), 2.08-2.15 (m, 1H), 2.42-2.53 (m, 1H), 2.86-

2.93 (m, 1H), 3.36-3.43 (m, 1H), 3.47-3.55 (m, 2H), 3.61 (d, 1H, J=13.5 Hz), 3.98 (d,
15 1H, J =13.5 Hz), 4.40-4.48 (m, 2H), 5.11 (s, 2H), 7.29-7.38 (m, 6H), 745 (d, 2H, J =

8.1 Hz), 7.78 (d, 2H, J = 8.1 Hz), 7.85-791 (m, 2H), 8.41 (br 5, 1H). HPLC Rt =

3.214 min. LRMS (m/z) 481 (M+H). Anal. (CH33N403) C, H, N.

10 benzyl)- lidine-2-carboxvlic acid benzyl ester

Example 218: (R)-1-[4-(6-0Ox0-6,7.8.9-tetrahydro-2.7.9a-triaza-benzolcd]azunlen-1-yl)-

20 benzvl]-pvrrolidine-2-carboxylic acid tert-butyl ester
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8.29 (d, 1H, J = 3.3 Hz). HPLC Rt = 2.543 min. LRVS (mz) 308 (M+H). Anal .
10 (C18H'N302) C, H, N. (221b) -

(S)-1-(4-Cnhloronet hyl - phenyl ) -8-net hyl -8, 9-di hydro-7H 2, 7, 9a- 1 [ | -
benzo[ cd] azWPEY*¥3%ne Benzyl al cohol 221a was converted to"%’%éot'@gzoenzyl
chloride 221b as described in is Exanple 171. HPLC Rt = 3.233 mn. (221)
Titl e conpound This conpound was synthesis fromchloride 221b and the
appropriate am ne as 20 described in Exanple 171. Received 61.7 ng (20%
"H NVR (DVMBO-d6) 8 1.16-1.24 (m 3H), o2.22 (s, 6H), 3.52. (s, 2H),

3.83-3.89 (m 1H), 4.27-4.49 (m 2H), 5 (t, IH J = 7.8 Hz), 7.49 (d,
2H, J = 8.1 Hz), 7.81 (d, 2H, J 1 , 7.85-7.89 (m 2H), 8.28 (br s,
1H). HPLC Rt = 2.471 min. LRVS ( 336 (MkH). Anal . (C20H22N4Q1 0.6 H2O)

C, H N 25 Exanple 222:

(S)-8-Methyl-1-(4-net hyl am nonet hyl™ pRenyl ) - 8:
triaza-benzof cdl azul en-6-one 191 WO 18130 PCT/ US00/ 23882 0O NH }-Me
N Me NM Thi's conpound was prepared f i ntler medi ate 221b and t he
appropriate amne using the procedure ds Ihed in Exanple 171. Received
87.9 ng (35% 'H NWMR (DMSO-d6) S 1.16-1.23 § 2.60-2.65 (m 3H),

3H),
2 00358 (e ettt i it s ol e 115
HPLC Rt = 2. FproedureldobdribédinBxatple (7 IReceived 24.7mg (5%)
| 'H NMR (DMSO-d,) 5 1.41 (s, 9H), 1.72-1.85 (m, 3H), 1.99-2.10 (m, 1H), 2.36-2.46
5 (m, 1H), 2.83-2.93 (m, 1H), 3.16-3.26 (m, 1H), 3.48-3.57 (m, 2H), 3.61(d, 1H, J =
13.6 Hz), 3.98 (d, 1H, J = 13.6 Hz), 4.42-4.50 (m, 2H), 7.35 (1, 1H, J = 7.8 Hz), 7.50
(d, 2H, J = 8.1 Hz), 7.81 (d, 2H, J = 8.1 Hz), 7.84-7.90 (m, 2H), 8.41 (br s, 1H).
HPLC Rt = 2.958 min. HRMS calcd for CysH3N4Os 447.2391 (M+H)*, found
447.2377. Anal. (CasH3oN405-0.5 Hz0, 0.75 TFA) C, H, N.

-di hydro-7H 2. 7. 9a-

10
Example 219: {1-[4-(6-Ox0-6.7.8.9-tetrahydro-2.7.9a-triaza-benzo[c azulen-1-yl)-

benzyll- lidin-3-vl}-carbamic acid tert-butyl ester
0O

NH

h'\“,o\ﬁ
T8
This compound was prepared from intermediate 171a and the appropriate amine using
15 the procedure described in Example 171. Received 39.8 mg (9%) '
"H NMR (DMSO-d,) § 1.36 (s, 9H), 1.54-1.66 (m, 1H), 1.97-2.11 (m, 1H), 2.24-2.33
(m, 1H), 2.52-2.59 (m, 1H), 2.71-2.81 (m, 1H), 3.49-3.57 (m, 2H), 3.65 (s, 2H), 3.86-
3.97 (m, 2H), 4.42-4.49 (m, 2H), 6.93 (br s, 1H), 7.35 (t, 1H, J = 7.8 Hz), 7.50 (d, 2H,
J=8.2 Hz), 7.81 (d, 2H, J = 8.2 Hz), 7.84-7.91 (m, 2H), 8.41 (br s, 1H). HPLCRt =

188



Anal . (Cl9H20N40.2.0 TFA) C, H, N Exanple 223:

(S)-144-(2.5-D hvdro-pvrrol -1 yl net hvl)-phenyl | -8-nmethyl-8.9- 10

di hydro triaza benzof cdl azul en-6-one 0 NH N onpound
was pr epa&gél'ﬁlg% i nternedi ate 221b and the appropri at epg'Fﬁ"g'te}"’a%“ﬁ t he
procedure described in Exanple 171. Received 173 ng (63% 'H NMR (DIVBO do6)
81.17-1.24 (m 3H), 3.84-3.93 (m 1H), 4.01-4.19 (m 4H), 4.24- '5 4.53 (m
2H) , 457463(m 2H), 5.97 (m 2H), 7.39 (t, 1H, J = 7.8 Hz), 7.76 (d,
2H, J = 8; 34 (br s,
1H . HPLC S8 %%%grﬁfaef(’%}éﬂ%ﬁ’z KGQQS(ﬁM% pfound a?l’cs:zﬁztgg)z2’°‘|\|jtﬂalﬁo 0.5 HO,
2 TFA) C, (GiitiNsGuFpresone2; H, N.

1-14-(2.5-Di hydro-pyrrol -1-yl met hyl ) - phenyl | - 8. 9-di hydro-7H 2.7 9a 20
triaza-benzorcdl azul en-6-one. hydrochl ori de salt 192 WO 01116136'

PCT/ USOQ 28kdiaple O BRO: \ ( 1-1- 7O MazSALT
FORMATI ON: . To a sol ution of

1- [ 4- ( 25 5- benoladiszulen-6-0ne | _y| gt hyl ) - phenyl | - 8, 9- di hydro- 7H 2, 7, 9a- s
triaza-benzo[ cd] azul em@6-one (Exanple 171) (40 ngo 0.12 mml) in 5 nL MeOH,
was added (1.13 n_, Q mmol) 0.10 N HC1L. T nt was stripped and
the residue |yop rﬁi rom acetonitri l e an Recei ved 39.4 ngy
& N”-5
. 7. 37 H=—+H

(84% 1H NMVR (DVS 2 (m 4H), 4.42-4.57
(m 4H), 5.93 (s, .75-7.84 (m 2H),
7.86-7.98 (m 4H), B8.25 (br s, ﬂ)"zd'&fdcll 41

mn. LRVB (nz) 345 ( Anal .

1H. HPLC Rt = 2.527

=
J
—
1 220

To a solution of 1-[4-(2,5-dihydro-pyrrol-1-ylmethyl)-phenyl}-8,9-dihydro-7H-2,7,9a-
triaza-benzo[cd}azulen-6-one (32.4 mg, 0.09 mmol, Example 171) in 2 mL of CH,Cl,
at 0 °C, was added iodosobenzene (41.4 mg, 0.19 mmol) and azidotrimethylsilane (25

O g»

10 ML, 0.19 mmol). This mixture then stirred at room temperature for 1 hour. The
solvent was stripped and the residue was purified by prep HPLC. Received 20.1 mg
(55%). _

'H NMR (DMSO-d;) 3 3.46-3.54 (m, 2H), 4.40-4.46 (m, 2H), 5.22 (s, 2H), 6.05 (t, 2H,
J=2.1Hz), 6.87 (1, 2H, J = 2.1 Hz), 7.32-7.37 .(m,'3H), 7.81-7.90 (m, 4H), 8.41 (brs,

15 1H). HPLC Rt = 3.349 min. HRMS calcd for CHgN;O 443.1553 (M+H)", found

443.1558. Anal. (C2;H;sN4O-0.5 Acetone, 0.45 TFA) C, H, N.

'2,7,9a-tﬂaza—benzol'cc_i Jazulen-6-one
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(C21H20ON40. 1.0 HC1, 1.25 H20) C, H, N Exanple 225: 1-f4-(2

5-Di hydro-avrrol -1-vl net hvl | - phenyl | -8, 9-di hydro-7H 2. 7, 9a-
triaza-benzof cdl azul en-6-one. naleate salt NH c | 5 NH ooSkes> O is ~/
193 W0 01/ WOPMS13¢T/ USO0/ 23882 The conpound was prepared From

1-[4-(2, 5-di hydro-pyrrol -1 -yl met hyl ) -phenyl]-8,9- dihydro-7H 2,7,9a-triaza
benzo[ cd] azul en-6-one [ Exanple 171] and naleic acid using the procedure
described in Exanple 224. Received 42.3 ng (75% - 1H NVMR (DVSO d6) S
3.51-3.59 (m 2H) 53.90-4.07 (m 4H), 443-4.55 (m 4H), 5.94 s (s, 2H),
6.02 (s, 2H), 7.3 I—i‘tf'm 1H J =7.8 ML3@8-7.75 (m 2H), 7.86-7.98 (m
4H), 8.45 (by © IOMSBE DIEA S, . Rt)toegwgiﬂz.rMaOHLRws (m 2)
345 (MtH). A C21H20MN 4010~ 1/5 2% N Exanpl'e 226:
1-[4- (2. 5-Di hydf o-®vrrol - 1 8 et hyl ) I phnyl 1 -8 lHF‘H?RﬁBMM"%. .9a- 10

tri aza- benzof c N yken: £ 820 '§§%Ifon|c acid sal# 0 NH NJ NNH O
O H3CG-S-O O The co ai%cmﬁdeprepar ed%%

1-[ 4- (2, 5- di hydr®- pyrrol - 1- yyet hyl ) - ph I] 8,9- is

di hydro-7H2,7,9a-tri aza?H%enT):fcd) azul en-6-one [ Exanpl e {%j}] and

met hanesui foni Cc acid usingNThe procedure descrl bed i n Exanple 224.
Received 42.3 ngq 75%

NH NH
)_Me SOCI,, CHaCN ’)_Me DMSO, nt )..Me
N "HN(CHg)z N
— =
28%
Me
OH . o N
Me
221a 221b 221

(221c) (S)-3-Met_hyl-9—nitro—1,2,3,4-tetrahydro—b_enzo[e][1,4]diazepin-5-one
A suspension of 10.1 g of intermediate b’ (38.4 mmol, Example 2), (S)-(-)-1,2-
diaminopropane dihydrochloride (5.65 g, 38.4 mmol) and DIEA (22 mL, 126 mmol) in
5 130 mL of DMSO was heated to 80 °C for 16 hours. The reaction was then
concentrated in vacuo. To the resulting crude oil was added 200 mL of 1.0 M
NaHSO;. The aqueous layer was extracted with CH>Cl, (2 x 200 mL). The combined
organic layers were washed with water, dried (MgSO,), filtered and concentrated. The
product was then purified by silica gel chromatography eluting with 2-5%
10 MeOH/CH,Cl; to give 3.60 g (42%) of a yellow/orange solid.
mp = 215-216 °C; IR (KBr) 3360, 3179, 3040, 2922, 1654, 1599, 1510, 1451, 1438,
1387, 1263, 1193, 1113, 1092, 891 740, 647 cm’’; '"H NMR (CDCls) § 1.35 (d, 3H, J =
6.7 Hz), 3.50-3.90 (m, 3H), 6.38 (br s, 1H), 6.77 (t, 1H, J = 8.1 Hz), 8.34-8.46 (m, 2H),
9.04 (br s, 1H). HPLC Rt = 3.351 min. LRMS (m/z) 222 (M+H). Anal. (C;oH;1N303)
15 C,H,N.

(221a) (S)-1-(4-Hydroxymethyl-phenyl)-8-methyl-8,9-dihydro-7H-2,7,9a-

triaza-benzo[cd]azulen-6-one
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"H NVR (DMSO-d6) 8 2.29 (s, 3H), 3.52-3.58 (m 2H), 3.90-4.14 (m 4H),
4.43-4.60 (m 4H), 5.96 (s, 2H), 7.38 (t, 1H, J = 7.8 Hz), 7.74 (d, 2H, J
82HZ)’W30§E%1¥692(m 2H), 7.96 (d, 2H, J 82Hz) s, 1

10.52 (br ¥ HPLC Rt = 2.525 min. 20 LRVMS (mz) 34 Bnal
(C21H2ON40.1.0 CH4@BS,1.25 HRO C, H, N Exanple 227:
4-(6-Ox0-6.7.8.9-tetrahvdro-2.7.9a-tri aza-benzo[ cdl azul en-1-yl) -
benzonitrile 194 WO 01/16136 PCT/USOQ 23882 0 NH N CON This conpound was

prepared frpo 1 8 “]gm ﬁﬁm . 4-
cyanobenzalpbl Egd@dpagc%l’r‘% ggﬁgh’taihe%?%ce ure usedmz é‘g@r.b?émi&'%ecei ved
316.7 ng (gSEW rsmbl W/ ReduoMSS- maﬁx@ph 39ex®epitusing MRON, asdsolvént]. Fhe ( m 2H),
7.39 (t, 4 S,
I H) . LpLC msulling dfind Sk cyefipadto b e “?l‘c %gbh‘i%% gﬁ?‘a"ﬁb@d i Erepied; b 25 HO)
C, H N Eressled 288z @2% ovéral)l- f 1- (2. 5- Di hydr o- pvrroI-I-yI) 3- net hyl - but
+1phenyl11-8. 9- |0 d| h 0: enzof cdl azul en one OO0 O NH
NH NH R q@iF RES2 ‘é&&(ﬁg&éﬁz@%&sgﬁ it Ui iﬂ%@l'\aqﬁ%_ - HN DI
9 CH OH Cl
1-[ 4- (1- Hy roxg?) .ﬁ%@ﬁgﬁ} I&);%gs%? 94%n’ JF 1128d(rd01 {35 Ogg)’t‘tr?saza i s
benzo[ cd] afdd, éH;G—dr&O 7.8 Hz), 4.61 (d,2H, J = 54Hz),533 (t, 1H, J 54Hz),736(t

1H, J=7.7 Hz), 7.52 (4, 2H, J = 7.9 Hz), 7.81 (4, 2H, J = 7.9 Hz), 7.85-7.93 (m, 2H),

8.29 (d, 1H, J = 3.3 Hz). HPLC Rt = 2.543 min. LRMS (m/z) 308 (M+H). Anal.

10 (CisHi7N302) C, H, N.

(221b) (S)-1-(4-Chloromethyl-phenyl)-8-methyl-8,9-dihydro-7H-2,7,9a-triaza-
benzo[cd]azulen-6-one
Benzyl alcohol 221a was converted to a crude benzyl chloride 221b as described in
»s - Example 171.
HPLC Rt = 3.233 min.

(221) Title compound
This compound was synthesis from chloride 221b and the appropriate amine as
20 described in Example 171. Received 61.7 mg (20%)
'H NMR (DMSO-d;) § 1.16-1.24 (m, 3H), 2.22 (s, 6H), 3.52 (s, 2H), 3.83-3.89 (m,
1H), 4.27-4.49 (m, 2H), 7.35 (t, 1H, J = 7.8 Hz), 7.49 (d, 2H, J = 8.1 Hz), 7.81 (d, 2H,
J = 8.1 Hz), 7.85-7.89 (m, 2H), 8.28 (br s, 1H). HPLC Rt = 2.471 min. LRMS (m/z)
335 (M+H). Anal. (C3oH22N40-0.6 H,0) C, H, N.

25

triaza-benzo[cdlazulen-6-one
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Thi s conmpound was prepared fromdiamne internediate g (from Exanple 2) and
4- (1- hydroxy-3-nethyl -butyl)-benzal dehyde [prepared from i sobutyl nagnesi um

brom de and tereght hal al dehyde- nono- di et hyl acetal foll ow %%)E& ocedur e
0. Crslio

Hulin et al WOWA6134 95 \y 0 01716136 PCT/ US00/ 23882 Me 53
(1992)] according to the procedure used in Exanple 19. Received 8. 36g
(912% 'H NVR (DMBO-d6) S 0.89-0.95 (s, 6H), 1.34-1.44 (m 1H), 1.53-1.64
(m 1H), 1.66- 1.79 (m 1H), 3.48-3.57 (m 2H), 4.42-4.49 (m 2H),
4.64-4.70 (m 1H), 5.21 (d, 1H, J 5 =c#.9 Hz), 7.35 (t, 1H, J = 7.8 Hz),
7.51 (d, 2H, J = 8.2 Hz), 7.81 (d, = 8.2 Hz), 7.84-7.90 (m 2H), 8.41
(br s, 1H), 10.52 (br s, 1H). HPLC N f Mn. LRVB (mz) 350 (MtH).
Anal . (C21H23N3®2) C, H, N. (229a)
1-[4-(1-Chl oro-3-nmnethyl -butyl)-phenyl ],
benzo[ cd] azul en- 6-one Thi s conpound Na
t hi onyl chloride according to the pro
8.36g (9199 LRVS (nmz) 368 (MtH). is ( Ti,tl e conpound Thi s conpound was
prepared frominternediate 229a and 6 equluajiehts of 3-pyrroline according
to the procedure described in Exanple 171, wth the exception of heating to
60 C. Recei vahiss®ngoynd $a9/prepared\ivdn (MnBOdie) 223 bGnd the( apprapriate rmindSusingz ) |

0.91 (d, 3H, J = 6.6 . - 0 oLM: . 59:1. 76 2H) ,
3 35-%. 68 (m&%ﬁ“ﬂfe%%%b%‘}%(%rﬁgmg’%1,7%53(?%3‘{'%“!4’272%&‘?&%‘5 (gm 1H,H)J - 7.8
Hz), 7.50 (d, 'HNMRIDMSD-¥)82).16-7.23 on,BH)92.602.65n, 38),481¢094 @m, H)) 42HPLC Rt

=3.034 min. LRVS (mz) 401 (MeH). Apal - (C2SHPBNAO. 0.3 H2O C H. N
Exanpl e 230- 431 (m, 3H), 444-451 (m, 2H), 7.38 (t, 14,7 = 7.8 Hz), 7.67 (d, 2H, J = 8.2 Hz),

, 9-di hydro-7H 2, 7,9a-triaza- 10
repared frominternedi ate 228 and
re used in Exanple 171. Received

1-14-(3- Met hﬂ.s‘sl'r.ﬁ/fxﬁ,qi nd B3 mod, 18yt ub).catienybhs 8yid-1HRNIY ¢ Bh eméEBa- 25
tri aza- benzof cdl azul en-.6-one 196 WD 01116136 PCr/ US00/23882"° "0
Anal. (C19H20N40-2.0 TFA) C, H, N.

10 dihydro-7H-2.7.9a-triaza-benzo[cd]azulen-6-one
(o]

NH
Me

This compound was prepared from intermediate 221b and the appropriate amine using

the procedure described in Example 171. Received 173 mg (63%)

"H NMR (DMSO-d;) 8 1.17-1.24 (m, 3H), 3.84-3.93 (m, 1H), 4.01-4.19 (mn, 4H), 4.24-
15 4.53 (m, 2H), 4.57-4.63 (m, 2H), 5.97 (m, 2H), 7.39 (¢, 1H, J = 7.8 Hz), 7.76 (d, 2H, J

= 8.3 Hz), 7.89-7.93 (m, 2H), 7.95 (d, 2H, J = 8.3 Hz), 8.34 (br s, 1H). HPLC Rt =

2.554 min. LRMS (m/z) 359 (M+H). Anal. (C2H22N40-0.5 H,0, 2 TFA) C, H, N.

20 triaza-benzo[cdlazulen-6-one, hydrochloride salt
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NH NJ N NO)
appropriate am ne using

118mg (4
6.6 Hz),

Thi s conmpound was prepared frominternedi ate 229a and t he
t he procedure described in Exanple 229. Received
3H, J =

S (050 08,8050 (6,34 0 02 1) scipil

2.52-2.57 (m 2H), 3.32-3.38 (m IH), 3.49-3.58 (m 2H), 4.43-4.51 (m

2H), 7.35 (t,

8.2 Hz),

1-f 4- (D et hvl am no- et hyl - but yl

, 7.85-7.89 (m 2H), 8.42 (br s, IH. HPLC Rt = 3.029. nin.
(mz) 403 (MrH). Anal. (C25H30N40.0025 H20) C, H, N. 10 Exanple 231:

)-8.9-di hydro-7H 2. 7. 9a-

1H, J = 7.8 Hz), 7.47 (d, 2H, J = 8.2 Hz), 7.82 (d, 2H, J =

LRMS

triaza-benzofcdl azul en-6-one 1-\JJ) N Nnme Nlute This conpound
was prepared frominternediate Vggﬁ the appropriate am ne using the
procedure described in Exanple 2X9. /Received 85.1ng (33% is 'H NWR
(DVBO-d6) 8 0.85 (d, 3H, J = 6.6 , 0.88 (d, 3H J =6.6 Hz), 1.28-1.39

(m 1H),

1H), 3.50- 3.58 (m 2H), 4.44-4.51
(d, 2H, J = 8.2 Hz), 197 WD 01/1613
Hz), 7.84-7.90 (m 2H), 8.42 (br s, 1H).
377 (M+tH). Anal . (C23H28N40. 0. 25 H20 Q,eﬁ X

10

15

1.56-1.67 (m 1H), 1.69-7.8§
CT/ 23882 7.83 (d, 2H,

GENERAL METHOD FOR AMINE SALT FORMATION:

To a solution of 1-{4-(2,5-dihydro-pyrrol-1-ylmethyl)-phenyl}-8,9-dihydro-7H-2,7,9a-
triaza-benzo[cd]azulen-6-one (Example 171) (40 mg, 0,12 mmol) in 5 mL MeOH, was
added (1.13 mL, 0.12 mmol) 0.10 N HCl. The solvent was stripped and the residue
lyophilized from acetonitrile and water. Received 39.4 mg (84%)

'H NMR (DMSO-d;) 8 3.50-3.59 (m, 2H), 3.88-4.12 (m, 4H), 4.42-4.57 (m, 4H), 5.93
(s, 2H), 7.37 (t, 1H, J = 7.7 Hz), 7.75-7.84 (m, 2H), 7.86-7.98 (m, 4H), 8.45 (br s, 1H),
11.41 br s, 1H). HPLC Rt = 2.527 min. LRMS (m/z) 345 (M+H). Anal
(C21H20N40-1.0 HCL, 1.25 H,0) C, H, N.

triaza-benzolcdlazulen-6-one. maleate salt

]
®

HOZC\=/C02@

193

J

m 1H), 2.09 (s, 6H), 3.40-3.49 (m
H, 7.35 (t, 1H, J = 7.8 Hz), 7.43

= 8.2

R = 2.869 nmin. LRMVS (m2z)



Exampl e 232: 1-f4-(2

5-Di hvdro-pvrrol -1 -yl net hyl) - phenyl | -4-fluoro-8.9-di hydro-7H 5 2 7
Q9a-triaza-benzof cdl azul en-6-one. met hanesul fonic acid salt CQ'IIMih/zss . I J O
NHI OH WOBERE. S O 0 The conpound was prepared fromF

1-[4- (2, 5- (Rhydro-pyrrol -1-yl et hyl } phenyl ] - 4-

fluoro-8,9-di hydro-7H 2, 7,9a-tri aza- benzo[ cd] azul en- 6-one [ Exanple 177] and
10 net hanesul fonic acid using the procedure described in Exanple 224.

e i G s it b S
51027 et s slcntity ittt
( C21H19FNA4O. the proessupgdescrip é‘%ﬁt%% ERF"‘EI%% ’%g é@?‘.’) ' '

(S)-8-Methyl Li¥% §5h 3. 90108 (3 Sy, , _
2.7.9a-tri az'ﬁﬁé’ﬁ‘zg?""f??r’ 6’3‘%3?23%%3 ’gy%ogf%%%\gd%%ﬂgunéo‘ﬁé%%"é 0 NH

S~ Me s ZNS) 2R 692derdiDuaT WadHod ephB &) 165775 (o BHMiT86:7.98 (b, 4H t he

oo 1L 3y A KA LR Foiopan” e

Anal. (C5;H2oN40-1.0 C4H404, 1.5 H,0) C, H, N.

10 triaza-benzo[cdlazulen-6-one. methanesulfonic acid salt

NH

The compound was prepared from 1-[4-(2,5-dihydro-pyrrol-1-ylmethyl)-phenyl]-8,9-
15 dihydro-7H-2,7,9a-triaza-benzo[cd]azulen-6-one [Example 171] and methanesulfonic

acid ﬁsing the procedure described in Example 224. Received 42.3 mg (75%)

'H NMR (DMSO-d;) 8 2.29 (s, 3H), 3.52-3.58 (m, 2H), 3.90-4.14 (m, 4H), 4.43-4.60

(m, 4H), 5.96 (s, 2H), 7.38 (t, 1H, J = 7.8 Hz), 7.74 (d, 2H, J = 8.2 Hz), 7.86-7.92 (m,

2H), 7.96 (d, 2H, J = 8.2 Hz), 8.45 (br s, 1H), 10.52 (br s, 1H). HPLC Rt =2.525 min.
20 LRMS (m/z) 345 (M+H). Anal. (C2;H2oNsO-1.0 CH40s8S, 1.25 H,0) C, H, N.

Example 227: 4—(6—0xo-6.7.8.9-tetrahvdro-2,7,9a-triaza-benzo cdlazulen-1-y1)-

benzonitrile
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5 'H NVR (DVBO-d6) 81.20 (d, 3H, J = 6.3 Hz), 1.68-1.87 (m 4H), 2.43-2.57
(m 4H), 3.69 (s, 2H), 3.81-3.93 (m 1H), 4.30 (d, 1H, J:132Hz) 446
1H,

dd 1H, 7.35 (t, J=7.8H - 8
( 781%(%01@13%\]—82&) 7.8(5 7.95 (m 2 8)29 sﬁ?’“gﬁ

m ,
Hz) LRV (mz) 361 (MtH). Anal. (C22H24N40. 0 H20) C, H N. 10 Exarrple
234: (S)-8-Methyl-I-(4-pyrrol-I-ylnmethvl-phenyl)-8.9-di hydro-7H -2. 7. 9a-
triaza benzofcdl azul en-6-one 0 NH 1 "J-Me N N N i This conpound was

[ [ [ [ anple 223. is Received 50
Hz), 3.78-3.90 (m 1H),

2, 7.8 Hz), 5.22 (s, 2H),
51 Hz),730739(m 3H),

1 Hz) HRI\/S calcd for C22H21N4AO

WO 01/ 16136 PGI/ USOCQt 23882 Exanpl e

ng (3%. 'HNIVR(DIVBOd6) 8 1.18 (
4.27 (d, 2H, J = 13.2 Hz), 4.44
606(tIHJ:21Hz)688(t
7.79-7.92 (m 4H), 8.29 (d, 1H, —NA_
357. 1710 (MtH) +, found 357.1711. 20 199
235: (S)-1-(4-Chl oro-phenyl)-8-net hyl
benzof cdl azul en-6-one 0 NH Nve N-J

This compound was prepared from diamine intermediate g (from Example 2) and 4-
cyanobenzaldehyde according to the procedure used in Example 19. Received 316.7
mg (57%)

s 'HNMR (DMSO-d,) § 3.49-3.58 (m, 2H), 4.44-4.52 (m 2H), 7.39 (t, 1H, J= 7.9 Hz),

7.89-7.96 -(m, 2H), 8.06 (m, 4H), 8.45 (br s, 1H). HPLC Rt = 2.842 min. LRMS (m/z)
289 (M+H). Anal. (C17H;2N40-0.25 H,0) C, H, N.

10 dihydro-7H-2.7.9a-triaza-benzo{cd]azulen-6-one

o
NH
NH

o

" d . NJ
NaHSO,, DMF _Soch DMSO 60 °C
NJ CHO cuacn
NH, H

g OH N:j

(228) 1-[4-(1-Hydroxy-3-methyl-butyl)-phenyl]-8,9-dihydro-7H-2,7,9a-triaza-

15  benzo[cd]azulen-6-one
This compound was prepared from diamine intermediate g (from Example 2) and 4-(1-
hydroxy-3-methyl-butyl)-benzaldehyde [prepared from isobutylmagnesium bromide
and terephthalaldehyde-mono-diethyl acetal following the procedure Hulin et al., J.
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Cl 5 This conmpound was prepared from
(S)-3-methyl-9-nitro-1, 2, 3, 4-tetrahydro- benzo[e][1, 4] di azepi n-5-one and

4- chl or obenzyal de, via reduction and cyclization, as ' in
Exanpl e 22_1-.V‘>4’Fé’é}c§§‘|§l ed 35 my (7%. np = 244-246 C, 'H NMVR (%%2@@32?&%1. 20
(d, 3H, J = 4.8 Hz), 3.77-3.93 (m 1H), 10 4.29 (d, 1H J = 12.6 Hz), 4.45

(dd, 1H, J = 13.0, 7.9 Hz), 7.37 (t, 1H J = 7.8 Hz), 7.66 (d, 2H J = 8.4
Hz), 7.82-7.96 (m 4H), 8.33 (br s, 1H. HPLC Rt = 3.217 nin. LRVB (nlz)

(R- L (o ot B8 Sherty 53" FE9E oo fisolfing B W B8RS 385 in, Example 19
NECH N ) Br 80 G N2Y SRBLSOR DV, 200 C NP, LR: (k- 3. choam napr Opane. NC2
H b, dihydr o Sk ROR (NSt %ﬁ‘%ﬁ & g’é)’-l%-‘i‘am’ﬁésésgi%g(}“’ 1) 186"
(R)-3-Met hyl  Goiin! {19y, 3148433573@,%1’),81&421&919%92Hi aldals. 70 gi;,g%gf)'sm ,aeeJ This

conpound i s the enanti onmer i nternedi ate 221c from e 2 1,Hp)repared
z),

in 20 the safd HenRah (t, BHc &Rl Ha), V61¢d(2hoh= 8.238m), W) (2l I 3682
PCT/ USOOR388 = - : 1d Thi S.c d th
enant i oner o? 8&?&%%%’5&1% Sglrl g‘ ’a@@? g'ﬁ’?’% %q*t*hg,ﬂzi nift SRIAS ©

(m/z) 350 (M+H). Anal. (C2;H23N302) C, H, N.

-(229a) 1-[4-(1-Chloro-3-methyl-butyl)-phenyl]-8,9-dihydro-7H-2,7 9a-triaza-
10  benzo[cd]azulen-6-one _
This compound was prepared from intermediate 228 and thionyl chloride according to
the procedure used in Example 171. Received 8.36g (91%)
- LRMS (m/z) 368 (M+H).

15 (229) Title compound |
‘This compound was prepared from intermediate 229a and 6 equivalents of 3-pyrroline

according to the p'rocedure'described in Example 171, with the exception of heating to

60 °C. Received 83.3mg (30%)

'H NMR (DMSO-d) 8 0.90 (d, 3H, J = 6.6 Hz), 0.91 (d, 3H, J = 6.6 Hz), 1.11-1.25
20 (m, 1H), 1.59-1.76 (m, 2H), 3.35-3.68 (m, 7H), 4.42-4.52 (m, 2H), 5.77 (s, 2H), 7.35

(t, 1H, J=7.8 Hz), 7.50 (d, 2H, J = 8.1 Hz), 7.79-7.89 (m, 4H), 8.42 (br s, 1H). HPLC

Rt =3.034 min. LRMS (m/z) 401 (M+H). Anal. (C2sH2sN40-0.3 H,O) C, H, N.

25 triaza-benzol[cd]azulen-6-one
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nitro-1, 2,3, 4-tetrahydro-benzo[e][1, 4] di azepi n-5-one and
4- chl orobenzyal dehyde as 5 described in Exanple 235. Received 210 ng
(379 . LR 312 (MtH). Anal. (Cl17H14C1N30.0.10 CH Hexanes)
6 H ol eilsfe I 53 beosolais
(R)-1-(4-Chl oro-phenyl) - 8- hydr oxynet hyl - 8. 9-di hydro-7H 2. 7. 9a- 10
triaza-benzofcdl azulen-6-one 0 O I Owe 1.) DVAL DDEA N1 ,0Bn 1.) 10% Pd/C,
H2, MeOH Br 80 C, 97% N11 2.) NaHSG3, DWVA, 100-C H NO2 No2 BWNH ,OBn OH
b' HA 237a 2.). TFAICC14 Cct. 3.) Toluene, reflux 87% for two steps 0 0 O
NH Br NH OBn BBr3DMS NH OH gN-j 2 Nand L octort QL Qd a
237b 237 237c 87% 40% 40% (237 ,t)
(R) - 3-Benzyl oxynmet hyl -9-nitro-1, - /et rahydro- is benzo[e]]|
1, 4] di azepi n-5-one A suspensi on o 123 g of internediate b (8.57 mml,
Example 2), ((R)-2-amino-I- benzyl oxynet hyl -ethyl)-carbam c acid
tert-butyl ester (2.40 g, 8.56 mmol) Jd DIEA (2.5 nL, 14.4 mol) in 50 nL
of DVA was heated to 80 C overnight.\s&ye crude '

]

This compound was prepared from intermediate 229a and the appropriate amine using

the procedure described in Example 229. Received 118mg (43%)

'"H NMR (DMSO-d;) § 0.80 (d, 3H, J = 6.6 Hz), 0.88 (d, 3H, J = 6.6 Hz), 1.10-1.25
s  (m, 1H), 1.57-1.79 (m, 6H), 2.21-2.33 (m, 2H), 2.52-2.57 (m, 2H), 3.32-3.38 (m, 1H),

3.49-3.58 (m, 2H), 4.43-4.51 (m, 2H), 7.35 (t, 1H, J = 7.8 Hz), 747 (d, 2H, J = 8.2

Hz), 7.82 (d, 2H, J = 8.2 Hz), 7.85-7.89 (m, 2H), 8.42 (br s, lH). HPLC Rt = 3.029

min. LRMS (m/z) 403 (M+H). Anal. (CasH30N40-0.25 H,O) C, H, N.

10

triaza-benzo[cd]azulen-6-one

Me
Me

This compound was prepared from intermediate 229a and the appropriate amine using
the procedure described in Example 229. Received 85.1mg (33%)

1s  'H NMR (DMSO-Z,) § 0.85 (d, 3H, J = 6.6 Hz), 0.88 (d, 3H, J = 6.6 Hz), 1.28-1.39
(m, 1H), 1.56-1.67 (m, 1H), 1.69-7.80 (m, 1H), 2.09 (s, 6H), 3.40-3.49 (m, 1H), 3.50-
3.58 (m, 2H), 4.44-4.51 (m, 2H), 7.35 (t, 1H, J = 7.8 Hz), 743 (d, 2H, J = 8.2 Hz),
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201 WO 01/16136 PCT/ US00/ 23882 reaction was added to 500 nL of 1.0 M
NaH2PO4 and t he aqueous | ayer was extracted wth 1:1 Et20 Hexanes (3 x 250
m.). The conbi ned organic |ayers were dried (MgSO4), fil

concent r at SMOOMIL6, oduct was then purified by silica gel E’%ﬁgg%gmgr aphy
eluting with 5%t-BuOwe/ (|:1CH2C12/ Hexanes) to give 3.81 g (97% s of
2-((R) -3 benzyl oxy-2-tert-butoxycar bonyl am no- propyl am no) - 3-ni tro-benzoi c
acid nethyl ester as a yellowoil. [First intermediate] IR (KBr) 3314,

2077, 1715 169 o000 8 %L S0 (1259, $184 5 G0 HALOR, - @B 41 C

"H NMR (CDC13 58 (m 2H) 3. 87

(s, 3H, 3. QmMBr(m&)STHIM+H)483&@332@4@@#5&09@.@ d, 1H, J =. 8.6 Hz),
6.69 (t, 1H J =1i0 7.9 Hz), 7.24-7.36 (m 5H), 7.96-8.05 (m 2H), 8 57 (br
s, IH. HPLC Rt = 5.030 mn. HRI\/S cal cd for 023H29N3Na07 482 1903 ( M+Na) +,
found 482. 198k mpfadr: 1-H4 ‘ ol ot dibiy

CHC13 (4 x 100 nL). ). The conbjned_orWanjc |layers were dried (MySO»4),
filtered and concentrated to gi 5 of crude amne as a |light yellow
solid. [HRVMS calcd for ClsH22N30 . 1569 (MtH) +, found 360. 1557.] This
conpound was cyclized to the finalXpr@ttct by refluxing in 150 nL of

t ol uene overnight. Concentration gaw=.33 g 20 of 237a as a red/orange
solid. '"H NWR (DVMSO-d6) 8 3.48 (d, 2H, ) .2 Hz), 3.60-3.75 (m 3H),
4.46-4.56 (in, 2H, 6.76 (t, 1H, J = ), 7.20-7.36 (m 5H), 8.21-8.34
(m 3H), 8.79 (br s,1H. HPLC R = 4. 4™ ' RVMS (nfz) 328 (M+H). Anal.
(C'HL7N304.0.60 H2O) C, H, N. (237b)

(R) - 8-Benzyl oxynet hyl - 1- (4- chl or o- phenyEr %@ I hydro-7H 2, 7, 9a- 25
triaza-benzo[ cd] azul en- 6- one AG 1452gc+8+9 conpound was prepared from.

(R) - 3-benzyl oxynmet hyl -9-nitro-1, 2, 3, 4-t gt rahydr o-

benzo[ e] [ 1, 4] di azepi n-5-one and 4-ch|orobenzyaldehyde, via reduction and
cyclization, as described in Exanple 221.

The compound was prepared from 1-[4-(2,5-dihydro-pyrrol-1-ylmethyl)-phenyl}-4-

fluoro-8,9-dihydro-7H-2,7 9a-triaza-benzo[cd]azulen-6-one  [Example 177] and
10  methanesulfonic acid using the procedure described in Example 224. Received 577.9

mg (50%)

'H NMR (DMSO-d;) § 2.31 (s, 3H), 3.54-3.60 (m, 2H), 4.03-4.15 (m, 4H), 4.44-4.50

(m, 4H), 5.98 (s, 2H), 7.64 (dd, 1H, J = 10.6, 2.6 Hz), 7.75-7.81 (m, 3H), 7.98 (4, 2H,

J=8.3 Hz), 8.63 (br s, 1H), 10.57 (br s, 1H). HPLC Rt = 2.813 min. LRMS (m/z) 363
15 (M+H). Anal. (C2;H;oFN4O-1.0 CH403S, 0.25 H,0) C, H, N.

Example 233: (S)-8-Methyl-1-(4-pyrrolidin-1-ylmethyl-phenyl)-8.9-dihydro-7H-
2.7.9a-triaza-benzo[cd]azulen-6-one
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"HNWR (CDCI3) 8 3.62 (d, 2H, J = 5.6 Hz), 3.96-4.05 (m 1H), 4.38 (d, 1H,
J =12.5 30 Hz), 4.46-4.60 (m 3H), 6.61 (d, 1H, J = 4.3 Hz), 7.18-7.39
(m 5), 7, 1H, J =7.9 Hz), 7.49 (d, 2H, J = 8.5 7 (d, 2H, J
= 8.5 Hz),%%'.l/ééﬂfdd, 1H, J = 8.0, 0.8 Hz), 202 WD 01/ 16’%26’3%-";‘%300/ 23882
8.13 (dd, 1H, J = 7.7, 0.8 Hz). HPLC Rt = 4.228 mn. HRMS cal cd for
C~4H21CIN302 418.1322 (M+H)+, found 418.1334. Anal. (C24H20CLN302) C, H,
Cl, N (237) Title conmpound To a solution. of internediate 237b (0.21 g,
0.50 mol) in 7.5 nL of CH2CI2 at O, 5 was added a solution of boron
tribrom de dinethylsulfide conplex (M 'S‘)_!Iin CH2Q2, 2.5 nL, 2.5 mmol)
dropwi se via syringe. The reacti S Mrred overnight, with warmng to
room tenperature. The reaction Wa ongentrated and excess reagent was
guenched by addition of 10 nlL of (M L10OH, 15 nL Et20 and 2 nL McOH. After
3 hours, the mxture was poured Thi\o 75 nL of 1.O0OM KH2PO4 and extracted
wth EtOAc 10 (3 x 50 nmL). The conbi organic |l ayers were dried (MSOH),
filtered and concentrated. The pro was then purified by silica gel
chromat ography eluting with 2.5-5% M®§ Cl2 to give 70ng (40% of an
off white solid. '"H NWR (DMSO-4) S 3. 30-3. (m 3H), 4.40-4.57 (m 2H),
5.02 (br s, A1H), 7.38 (t 14, J = 7.8, Hz 1.7, (d, 2H J = 8.3 Hz),
7.85-7.97 '{h‘f%‘,’“ .“i’% Pf“&?‘eﬁ,fmm‘“eﬁ“‘%d‘g?éz‘q ?’%%‘%?ﬁpﬁw&‘%‘m'_‘e 31885 i .
HRVB cal ¢ ditkQrodelinielfesaribedth BR:ngdS 531, Wikt extapuios of 3aiflg QSctSnitrifead .
(C17H14C1IN30Q2' 0. 15 _CHZ%) C..H d, N (237c)

(R) - 8- Br onfnbyankReceived : H!g(SHYP)phenyl )-8,9-di hydro-7H 2, 7, 9a-tri aza-
benzo[ cdl a i = i I L0 ot 436 hon of
Beanpl o 23 N ARG L1120, HCH =5 Mok 8 IR, ahah 2 SR DN

(CDCL3) S 3638, 2H5A.313.926, LH), 680 &, 11, (m 133-Hi7), 4.46@dd, dH, J¥H3.2 78 13.3, 1.2

o), 7 s2- B ISSG E y P SR S e tng en @2y 230, 1y T 7
7.7, 1.1 Hzp5 @RLZHR8.29 (. PHS Jm=n4.2L R (DRMS 88@) (36t HM+BpH  Anal.
(CxH24N40-0.2 H,0) C, H, N. '

10

This compound was isolated as a side product during formation of Example 223.
15 Received 50 mg (3%).

'H NMR (DMSO-d,) 3 1.18 (d, 3H, J = 6.3 Hz), 3.78-3.90 (m 1H), 427 (d, 2H, J =

13.2 Hz), 4.44 (dd, 1H, J = 13.2, 7.8 Hz), 5.22 (s, 2H), 6.06 (t, 1H, J = 2.1 Hz), 6.88 (t,

1H, J = 2.1 Hz), 7.30-7.39 (m, 3H), 7.79-7.92 (m, 4H), 8.29 (d, 1H, J = 4.31 Hz).

HRMS calcd for Ca2Hz1N4O 357.1710 (M+H)", found 357.1711.

20
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Exanpl e 238:
(R) -1-(4-D et hvl am nonet hvl - phenyl | - 8- h3dr oxvnet h3l - 89- di hvdr o-

7TH 2. 7.9a-td - henzof cd | azul en-6-one 203 WD 01/16136 P H%g) 882
0 NH OBn NH%@%P’? 10% Pd/ C, H2, McOH N SOClI , 2 CH3CN g& &é@
100 C 92% NO2 HH O 237a HO 238a 100% O OO H OBn BClI 3DVS c?T:i -'

NH , OH N CH2CI2 N dinethylanine N N- - -10 Ctort O G IVEN Me
238b 23Bc 238 (238a)
1

CH3CN |

(R) - 8- Benzyl g

2,7,9a-tri aza per T : ‘ 56 Tpound was prepar ed

from(R) 3- bdh

0D-nitro-1, 2,3, 4-tetrahydro-

benzo[ e] [ 1, 4]d|ézep|n 5 one and 4- hydroxynethyl benzyal dehyde, via
reduction and cyclization, as described in Exanple 237. IR (KBr) 3293,
2925, 1654, 1602, 1482, 1115, 750 cm'; QlH NMR (CDC13) S 2.09 (br s, 1H),

(d,

3.56-3.66 (m 2H), 3.95-4.04 (m 1H) 4 .60 (m 4H), 4.82 (s, 2H), 6.

Me

This compound was prepared from (S)-3-methyl-9-nitro-1,2,3,4-tetrahydro-
benzo[e][1,4]diazepin-S-one and 4-chlorobenzyaldehyde, via reduction and

cyclization, as described in Example 221. Received 35 mg (7%).

mp = 244-246 °C; '"H NMR (DMSO-d;) § 1.20 (4, 3H, J = 4.8 Hz), 3.77-3.93 (m, 1H),
10 429 (d, 1H, J = 12.6 Hz), 4.45 (dd, 1H, J = 13.0, 7.9 Hz), 7.37 (t, 1H, J = 7.8 Hz),

7.66 (d, 2H, J = 8.4 Hz), 7.82-7.96 (m, 4H), 8.33 (br s, 1H). HPLC Rt = 3.217 min.

LRMS (m/z) 312 (M+H). Anal. (C;7H;4CIN3;0) C, H, C1, N.

15  benzolcdlazulen-6-one

| Q
Q o NH
OMe pmso, DiEa Ne 1 10%PAIC, Hy, MeOH "'Me
Br 80°C N~ 2) NaHSOg, DMF, 100 °C
NO, NO, '
(R)-(+)-1,2-diaminopropane
dihydrochloride

b’
N
20 >l IMe

(236a) (R)-3-Methyl-9-nitro-1,2,3 4-tetrahydro-benzo[e][1,4]diazepin-5-one
This compound is the enantiomer of intermediate 221c from Example 221, prepared in

20 the same manner. Received 2.14 g (29%).

200
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10 1H, J=4.4 Hz), 7.20-7.38 (m 5H), 7.42 (t, 1H J =7.9 Hz), 7.51 (d,
2H, J 82Hz) 7.73 (d, 2H, J =8.2 Hz), 8.00 (dd, 1H, J = 8.0, 1.0 Hz),
812(dd 1H =7.7, 1.0 Hz). HPLCR = 3.330 min. HRVS calcd for
cz5H24|\Bd¥V‘A§14161%§18 (MrH) +, found 414.1822. (238b) PCT/US00/23882
(R) - 8-Benzyl oxynet hyl - | - (4- chl or omet hyl - phenyl ) - 8, 9-di hydro-7H 15
2,7,9x-triaza-benzo[ cd] azul en-6-one This conpound was prepared from benzyl
ai chol ol 238a and thionyl chloride as described in Exanple 171. .204 WO
01/ 16136 P%é%@?p %ﬁ?%’% H NVR (CDC13) 8 3.60-3.68 (m 2H), 3.97-4.06 (m
4. 38 52 (s, 2H), 4.67 (s, 2H), 6.52 (d, iH, J = 4.4
Hz) 7.20-7.40 ((MG)Mecompé&dt 1H J =7.9 Hz), 7.55 (d, 2H, J = 8.2
Hz), 7.76 ( 8. d H J = (dd,
1H J = 7. C?an‘}l ‘ﬁ@E‘E"}“ tner W@%FF@ @%&@ﬁ%ﬁé N3Q2 5

432. 1473 (€ 41d<Ry H N
(238c¢) (R§ I\ﬁ&%}lﬂghf%r&ghn}g’tg@béﬁé%][ W&drox%%ogbg%l hydcrl%agl—l-

2,7, 9a-tx i Mb@ﬁﬂﬁ’{ 33%3.0l uti on of |nterrred| ate 238b

§r1| gﬁl g1r| deﬁgM%g %’/l:%% %5@%%&1@@*%?@]1\3?&0%%2%? QT?S&P%? r gzce.

The reacti dd. was stirred overnight, allowng to warmto roomtenperature.
The reaction was quenched by addition to 400 nL of pH 7 phosphate buffer
and 200 m, Et20 After stirring over ni ght, the aqueous | ayer was
extracted VE:Iahl i O87: Th(m 149+Chil h 1-89¢dthvdird-7H-2 A4),
filtered and concent ated. The product was used w thout further
purificthi cHE HAUERD-0Re (649 of an off white solid. is HPLC Rt =
2.904 mn. LRMVS n12) 342 (MrH) . (238) Title conpound This conpound was
prepared frominfernmedi ate 238c and @i net hyl am ne using the procedure
described in rrpq"ﬁe 13 dma oiEept cé"l t1ryi 109 Ffic, $19IM6GAL .  Recei ved

85.1 ng (339 0 ' H NMR{Cbc3) . +'|)—'3—52—(-ﬁ'l-|)—’3.86-3. 95
(in, 2H), 3.97-4B0og (nPoBH7% ,ljll 2.) NaHSOg, DMA, 100 °C
NO, Boc-jm‘iJOBn NO, : o H
b’ HoN 237a b
2.) TFA/CCl, o]
3.) Toluene, reflux
87% for two steps

CH,Cl,
‘\Fb 0°Ctont

Cci Cl
237b 237 237¢c
67% 40% 40%

(237a) . ®R)3 -Benzyloxymethyl-9-nitro-1,2,3,4-tetrahydro-

15 benzo[e][1,4]diazepin-5-one
A suspension of 2.23 g of intermediate b’ (8.57 mmol, Example 2), ((R)-2-amino-1-
benzyloxymethyl-ethyl)-carbamic acid tert-butyl ester (2.40 g, 8.56 mmol) and DIEA
(2.5 mL, 14.4 mmol) in 50 mL of DMA was heated to 80 °C ovemnight. The crude
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448462(m2H),741(,1HJ=79Hz),7.50(d 2H, J 82Hz) 7.73
(d, 2H, J = Hz) 8.01 (dd.1H, J = 8.0, 1.0 Hz), 8.07 (dd, 1 H, 1 =
7.7, 1.0Hz§f (br s, 1H. HPLC Rt = 2.254 nin. HRlvsﬁ

C20H23N4 R 5’101&8% (MrH) +, found 351.1821. 25 Exanple 2 "? *H

roxymet hyl - 1- { 4- f (et hyl - uhenet hvl - am no)-m tt hvl 1- phenyl
| -8.9-di hydro-7H 2. 7. 9a-tri aza- benzof cdl azul en- 6-one 205 WD 01116136
PCT/ U30023882 O NH OH J NNN M This conmpound was prepared from

| Bxanpl o 2580k R hBFRARLS DM NEHPQURI pdpldafe Sk Ry | DOC
2.66-2.90 (mwithH):1 B,@Mlegdnes 3 X120 13L)64’I¢1s cofiitined Jorgahic JayérsOwerengriegH) , d
2 3= 5. o g0y, e ndohcPuraigh, Tho g wis, e, guringa bypSlea feig” ¢

8.08 (dd, 1Hchm&1am Hy elitifk with 5%5-BuONe/(1:3CH]t)/HekiltleS) ¢ ve3281%’l(97r%
calcd for C27H29N402 441 2285 gI\/HrH)+ found 441.2286. 10 Exanple

(R) - 8- Hy dB ox phrat(fR)-3-benzyloxy-2 #eri-BpoRYsaEhon ngmmy}angn nigedhegzoic acui
7H2, 7. 9a- triasg) beasQt G A ML fRad iRamditl H N NH M

IR (KBr) 3314, 2977, 1715, 1694, 1606, 1531, 1505, 1366, 1348, 1260, 1165, 1120,
741 cm™; 'H NMR (CDCls) 8 1.41 (s, 9H), 3.08-3.21 (m, 2H), 3.47-3.58 (m, 2H), 3.87
(s, 3H), 3.98 (brs, 1H), 4.43-4.54 (m, 2H), 4.92 (br d, 1H, J = 8.6 Hz), 6.69 (t, 1H, / =
10 7.9 Hz), 7.24-7.36 (m, 5H), 7.96-8.05 (m, 2H), 8.57 (br s, 1H). HPLC Rt = 5.030 min.
HRMS caled for Cy;HoN3;NaO; 482.1903 (M+Na)*, found 482.1901. Anal.
(CioH11N303) C, H, N.
The Boc protecting group was removed by treating the ester derived about with 75 mL
of 1:1 TFA/CCI, for 2 hours at room temperature. The reaction was then concentrated,
15 suspended in 250 mL of pH 7 phosphate buffer and the amine extracted out by CHCl;
(4 x 100 mL). ). The combined organic layers were dried (MgSO,), filtered and
concentrated to give 3.25 g of crude amine as a light yellow solid. [HRMS calcd for
C1sH2N305 360.1559 (M+H)", found 360.1557.] This compound was cyclized to the
final product by refluxing in 150 mL of toluene overnight. Concentration gave 2.33 g
20 of 237a as a red/orange solid.
'H NMR (DMSO0-d;)  3.48 (d, 2H, J = 6.2 Hz), 3.60-3.75 (m, 3H), 4.46-4.56 (m, 2H),
6.76 (t, 1H, J = 8.0 Hz), 7.20-7.36 (m, 5H), 8.21-8.34 (m, 3H), 8.79 (br s,1H). HPLC
Rt =4.44]1 min. LRMS (mvz) 328 (M+H). Anal. (C;7H;7N304+0.60 H>0) C, H, N.
(237b) (R)-8-Benzyloxymethyl-1-(4-chloro-phenyl)-8,9-dihydro-7H-2,7,9a-
25 triaza-benzo[cd)azulen-6-one AG-14523
This compound was prepared from (R)-3-benzyloxymethyl-9-nitro-1,2,3,4-tetrahydro-
benzofe][1,4]diazepin-5-one  and 4»chlofobenzyaldchyde, via reduction and
cyclization, as described in Example 221.
'H NMR (CDCl;) 8 3.62 (d, 2H, J = 5.6 Hz), 3.96-4.05 (m, 1H), 4.38 (d, 1H, J = 12.5
30  Hz), 4.46-4.60 (m, 3H), 6.61 (d, 1H, J=4.3 Hz), 7.18-7.39 (m, 5), 742 (t, 1H, J =79
Hz), 7.49 (d, 2H, J= 8.5 Hz), 7.70 (d, 2H, J = 8.5 Hz), 7.99 (dd, 1H, J = 8.0, 0.8 Hz),
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Thi s conmpound was prepared frominternedi ate 238c and the appropriate am ne
usi ng the procedure described in Exanple 238. Received 31.5 ng (32% is 'H
NVR (DVMSO-d6) 8 2.33 (s, 3H), 3.32-3.77 (m 3H), 377(s '_2 45456
(m 2H), OBMISH6 5 1H), 7.36 (t, 1H J = 7.8 Hz), =80
Hz), 7.82 (d, 2H, J = 8.0 Hz), 7.86-7.95 (m 2H), 8 16 (d 1H, J = 3.5
Hz). HPLC Rt = 2.119 min. LRVM5 (nmlz) 328 (M+tH). Anal. (C19H2CJ\|402.0.30
CH2C12) C, H, N . 206 WD 01/16136 PCT/USQOQO 23882 Exanpl e 241

(R - 8- Hydr I | I r TH2 7
9a-tri aza- benj@%‘% ufznd/%ﬁ%jr)\eﬂ% Gﬂzaﬁ% Hﬁgﬁ; a(!l:%d'tﬁré 2' (%repar ed
frominter rrHSllaZE(M-BHI,* foood $18:1334pAcdr (GaikE@IN:Og) QH,IT], N.s t he procedure
described in Ex?#gyg. 8 Rec ived 78 mg (72% . IH NVR (DVMBO-d6) 8 1.73 (s,
4H), 2.50 (s, )31 m 5H), 4.42-4.58 (m 2H), 5.04 (br s, 1H),

7.36 (t, 1l“toa3sau€on8oﬂﬂ&rme‘&m&lza(7d (ozﬁg,dsenzn&) lﬂZ’)snﬁ‘.&JcmtlzéiJol cJ = 7.8
Hz), 7.89 (d, 2H, J = HPLC Rt = 2.375 mn. LRVS

(mz) 377 wasiadsed a\ﬁdvtldn( @mﬂh{?zﬂé‘f 'ewﬂsy e qqmplgx (1@1‘/&;@61%2@2,242

r 4( 6- Oxo- 6. 9t Bringd?) ,,Qfs 0 @2 &b & Jenk
phenyl | -ace{on fe ﬁroEwNH Jﬂl\lg Czq'gN%%rﬁ?lg gg%ﬁ% wa ‘pF"é‘Sar ed from
i nt er medi at\mrmmgao,rod(ﬁ:NImmnuat Theyreaction|wagsonggntrated andsexgoess ceagentavadescr i bed
in Example 47l efoy SddiSsh ofo M 6£ POV LiOR, 15 mL Et,0 and 2 mL MeOH. After 3

hours, the mixture was poured into 75 mL of 1.0M KH,PO, and extracted with EtOAc
10 (3 x 50 mL). The combined organic layers were dried (MgSO;), filtered and

concentrated. The product was then purified by silica gel chromatography eluting with

2.5-5% MeOH/CH,Cl; to give 70mg (40%) of an off white solid. :

'H NMR (DMSO-d;) & 3.30-3.78 (m, 3H), 4.40-4.57 (m, 2H), 5.02 (br s, 1H), 7.38 (t,

1H, J = 7.8 Hz), 1.67 (4, 2H, J = 8.3 Hz), 7.85-7.97 (m, 4H), 8.16 (br d, 1H, 7 =3.9
15 Hz). HPLC Rt = 2.822 min. HRMS calcd for Cy7H;5sCIN30, 328.0853 (M+H)", found

328.0825. Anal. (C;17H14CIN302°0.15 CH,;Clp) C, H, CL, N.

(237c) (R)-8-Bromomethyl-1-(4-chloro-phenyl)-8,9-dihydro-7H-2,7,9a-triaza-

benzo[cd]azulen-6-one

Was isolated as side product in the formation of Example 237. Obtained 80 mg (40%)
20  as an off white solid.

'H NMR (CDCl3) § 3.38-3.57 (m, 2H), 4.06-4.17 (m, 1H), 4.50 (dd, 1H, /=133, 1.2

Hz), 4.74 (dd, 1H, J = 13.3, 6.7 Hz), 6.65 (br s, 1H), 7.45 (t, 1H, J =7.9 Hz), 7.52-7.74

(m, 4H), 8.02 (dd, 1H, J = 8.0, 1.1 Hz), 8.15 (dd, 1H, /= 7.7, 1.1 Hz). HPLC Rt =

3.506 min. LRMS (m/z) 390 (M+H). '

25

7H-2 .7 9a-triaza-benzo[cd]azulen-6-one
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IR (KBr) 3197, 3071, 2932, 2253, 1661, 1600, 1485, 1460, 1390, 1310, 1218,
1088, 824, 760 cm 1H NWR (DVSO-d6) 8 3.48-3.58 (m 211), 4. 18 (s 2H)
4.43-4.52 ( oé&—p’ 7.37 (t, 1H J = 7.8 Hz), 7.57 (d, 2H

7.86-7.95 (MO8 43 (1, 1H J =5.6 Hz). HPLC R = 2.

cal cd for C18H15N40 303.1240 (MtrH)+, 20 found 303. 1248. Anal.
(C1lsH14N40.0.50 H2O) C, H, N. 207 WD 01/16136 PCT/ US00/ 23882 Exanple 241
1-14- (2 5-Di et hyl - 2. 5-di hydr o- pyrrol -1-yl net hyl ) -nhenvl | -8. 9- di hydro-7H 2
7 Qa-triaza-benzofcdl azulen-6-one 0 NH N} N [1Z§ M 5 This conpound was
prepared fromingernedi ate 171a and the approprjate g, using the
procedure descri n- i nogi:arrpl e 171. Received § w "H NMR ( DVSO- d6,
racem c m xty ' d1)ntmsd/csmmne®-) 8 1. Jkoe,6cH,oiz) . 3. 50-
403(m 4H) , sz 5. 62- b, g (t, 1 Hz),
7.50-7. 60 ( 7. 77- éb§a*('$ﬁav‘am1 %042 (NN _J - 5.7 % HPLC R =
2.611 m n. (niz) 10 373 ( . Anal. (C23H2 10.10 RO C, H, N
Exanpl e 244. 1-f4-(2.5-Di et hyl - py&rol -1-Yl nethyl hen nyll-8

9-di hvdro-7H 2. 7288 tri aza- benz cdl azul en-6-o0n 0Jj NM M is
Thi s conpound was recovered as a 5| e product fromHQrmmati on of Exanple

243. Received 15 ng (3%. 238a
100%
0
)H_JOB" BCl3*DMS j}ﬁ./o CH5CN Nt _PH
e e ey
CH.Cl, dimethylamine
-10°Ctort’
cl ' | cl Me—N
Me
238b 238c 238

' (2383) (R)-8-Benzyloxymethyl-1-(4-hydroxymethyl-phenyl)-8,9-dihydro-7H-
2,7, 9a-triaza-benzo[cd]azulen-6-one AG-14563
s  This compound was prepared from (R)-3-benzyloxymethyl-9-nitro-1,2,3,4-tetrahydro-
benzole][1,4]diazepin-5-one and 4-hydroxymethyl-benzyaldehyde, via reduction and
cyclization, as described in Example 237.
IR (KBr) 3293, 2925, 1654, 1602, 1482, 1115, 750 cm™; 'H NMR (CDCl;) & 2.09 (br
s, 1H), 3.56-3.66 (m, 2H), 3.95-4.04 (m, 1H), 4.37-4.60 (m, 4H), 4.82 (s, 2H), 6.51 (4,
10 1H, J= 4.4 Hz), 7.20-7.38 (m, 5H), 7.42 (t, 1H, J = 7.9 Hz), 7.51 (d, 2H, J = 8.2 Hz),
7.73 (d, 2H, J = 8.2 Hz), 8.00 (dd, 1H, J = 8.0, 1.0 Hz), 8.12 (dd, 1H, /= 7.7, 1.0 Hz).
HPLC Rt = 3.330 min. HRMS calcd for CsH4N30; 414.1818 (M+H)*, found
414.1822.
(238b) (R)-8-Benzyloxymethyl-1-(4-chloromethyl-phenyl)-8,9-dihydro-7H-
15 2,7.9a-triaza-benzo[cd]azulen-6-one
This compound was prepared from benzyl alcholol 238a and thionyl chloride as
described in Example 171.
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6

(s, 2H), 575(s 2H), 7.06 (d, 2H, J 8.2 Hz), 7.35 (t, 1H, J =

7 78 7.93 (m 208 WD 01/16136 PCT/ US00/ 23882 8.41 (t, 1H, J
HPLC Wl% %13 min. HRVB cal cd for C23H23NA0  371. :gyysqomq}+,

371 1863. Exanpl e 245:

1- 14- (1- Di et hyl anmi no- et hyl ) - phenyl | - 8. 9-di hydro-7H-2. 7, 9a-triaza s

benzo[ cdl azul en 6-one OO O OHI -NHNHNH J 1 | P N NaHSCa DMF N SQOC6,

%92%% (%Deé‘%? &- Q%S 2ﬁ5F9|37-4 6c?n.1H) 438-460(m, 2H), 4'\5/5 (L\,/E 242
1-[4- (1- iy pxy e Pt vh), '69#25(3}’1!}1 J&@4ﬁhﬁﬂ%97“id'{‘r@15ﬁ)9ﬁ4§ tllg;?r O.%n m)

benzo[ cd] azul’en- 6- one” AG: 1465 7 Thi's conpound prepare

i nt er nedi at®5%(d¢ PHoh+ B2 8761d, 3HdJ$3(2leh§&M@-lét stoueﬁlﬂa] 8dByde

df h d d di et hyl
woetal 1ol |GEIET A TAATAY, HIPDE HECE08] thin SRR cARa By CMEERTRRC,S! o MY
(13%2)) ?c&ﬁwlgd(nﬂg(megglhum(ﬁﬁeﬂﬁzeAgde@zgfmmwbﬁogﬁgéEgHglgyed 2&55 1.60 g
42% . = , . 48- 3. 6f ,
El. 43-4.52 (m 2 8&3118(8 mﬁyl'é‘."sgj%ﬂ‘?@i’wmﬁhﬂ'sﬁ-@h m7H7 36 (t,
1H J = 7. &,ﬂ&-maZa-Eé:z()[é aZﬁlen-é-one .2 Hz), 7.82 (d, 2H J = 8.2 Hz),

7.85-7.93 8.43 (t 1H, J _57HZ). LRVMS (il z 308 |\/|+ . Anal .
( CL8HI 7N303 oq;sohpqlonma intermegdiptn,338b (1.35 g, 3.12 mmol) in 75mLo CH,Cl, at

1-[4- (1- Onl Qs Qagdd votia e bitiodieHislbdySiifiad Sbmpldx €275 £, 13%%nmmol) all at
10 once. The reaction was stirred overnight, allowing to warm to room temperature. The

reaction was quenched by addition to 400 mL of pH 7 phosphate buffer and 200 mL

Et;0. After stirring overnight, the aqueous layer was extracted with EtOAc. The

"H NVR (DVBO-d6) S 2.11 (s, 6H), 3.47-3.58 (m 2H), 4.39-4.48 (m 2H), 5.1
7.8 Hz),
= 5.7

f ound

combined organic layers were dried (MgSQy), filtered and concentrated. The product
was used without further purification. Obtained 680 mg (64%) of an off white solid.

15 HPLCRt=2.904 min. LRMS (w/z) 342 (M+H).

(238) Title compound

This compound was prepared from intermediate 238c and diméthylamine using the
procedure described in Example 171, except with acetonitrile as solvent. Received
85.1 mg (33%).

20 'H NMR (CDCl3) & 2.30 (s, 6H), 3.52 (s, 2H), 3.86-3.95 (m, 2H), 3.97-4.08 (m, 1H),
4.48-4.62 (m, 2H), 741 (t, 1H, /=79 Hz), 7.50 (d, 2H, J=8.2 Hz), 7.73 (d, 2H, J =
8.2 Hz), 8.01 (dd, 1H, J = 8.0, 1.0 Hz), 8.07 (dd, 1H, J = 7.7, 1.0 Hz), 8.60 (br s, 1H).
HPLC Rt = 2254 min. HRMS calcd for C;0H»N4O, 351.1821 (M+H)*, found
351.1821.

25

phenyl}-8.9-dihydro-7H-2.7.9a-triaza-benzo[cdlazulen-6-one
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benzo[ cdj azul en- 6-one This conpound was prepared frominternedi ate 245a and
t hi onyl chloride according to the procedure used in Exarrpl e 171. Received

085g(70 25 ' H NVR ( DMBO- d6) 8138(d 3H, J = Hz 60(m
4. 42- f‘%%‘"ﬂﬂ‘ 5.47 (q, 1H J = 6.7 Hz), 7. 40 FE""YI%P"%S”%
Hz) 7.71 (d, 2H, J 8 2 Hz), 7.85- 209 V\D 01/ 16136 PCT/ U80023882 7. 97
(m 4H), 8.46 (t, 1H, J =57 H). HPLC Rt = 3.280 min. Anal. (C1l8HL6C1N30)
C, H d, N (245) Title conmpound s This conpound was prepared from
i nt er medi ate 245b and di met hyl am ne gccor ding to the procedure described
in Exanple 171, with the exception o atbgg to 80 C Received 69 ng
(77% 'HNI\/R(DI\/BOdG) 51.32 (d, 2.15 (s, 6H), 3.34-3.44
(m 1H), 3.47- 3.60 (m 2H), 4.4 A52 2H) , 7.36(t, 1H, J = 7.8 Hz),
7.50 (d, 2H, J 8.2 Hz), 10 7.84 (g = 8.2 Hz), 7.85-7.93 (m 2H),
8.42 (t, 1H, J = 5.7 Hz). HPLC Rt \E LRVS (mz) 335 (M+H). Anal.
(C20H22N40) C, H, N. Exanpl e 246:
1-f4-(1-Pvrrolidin-1-yl-ethvl)-phenv ydro-7H 2. 7. 9a-triaza- is
benzof cdl azul en-6-one 0O NH N} J N M s conpound was prepared from
i nternedi ate 245b and the appr opriate am ngeusing the procedure described

i n Exanpl e 245. Received 118 66% . 'H NI\/R (DVMsO-d4) 8 1.35 (d, 3H, J=
6.5 Hz), 1.63hiscpmppugd \m)gre n igeqmediatg-§38c and the. appropriate amine Wing,

3. 47-3. 60 ( ( 8 Hz), 7.51 (d,
2H 3 = 8 m‘rﬂﬁ?ﬁ)""fdg”fﬁ%ﬁb‘gﬁ @Emﬁg)zgs ﬁééelgédég]d?“ééﬁggﬁ 8.42 (t, 1H
J=5.7 "H NMR (CDCls) & 2.33 (s, 3H), 2.66-2.90 (m, 4H), 3.60 (br s, 1H),364(s, 2H), 3.84-

s 4.07 (m, 3H), 4.49-4.61 (m, 2H), 7.16-7.33 (m, 5H), ), 7.42 (¢, 1H, J = 7.9 Hz), 7.46 (d,
2H, J = 8.2 Hz), 7.70 (d, 2H, J = 8.2 Hz), 8.01 (dd, 1H, J = 8.0, 1.0 Hz), 8.08 (dd, 1H,
J=17.7, 1.0 Hz), 8.52 (brs, 1H), HPLC Rt =2.917 min. HRMS calcd for Cz;HzoN4O,
441.2285 (M+H)*, found 441.2286.

10

NH
Me

This compound was prepared from intermediat_e 238c and the appropriate amine using
the procedure described in Example 238. Received 31.5 mg (32%).

15 'H NMR (DMSO-d;) § 2.33 (s, 3H), 3.32-3.77 (m, 3H), 3.77 (s, 2H), 4.45-4.56 (m,
2H), 5.05 (br s, 1H), 7.36 (t, 1H, J= 7.8 Hz), 7.53 (d, 2H, /= 8.0 Hz), 7.82 (d, 2H, J =
8.0 Hz), 7.86-7.95 (m, 2H), 8.16 (d, 1H, J = 3.5 Hz). HPLC Rt =2.119 min. LRMS
(m/z) 328 (M+H). Anal. (C;9H20N40,°0.30 CH,Clz) C, H, N. .
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Hz). HPLC
Exanpl e 24

rrolidin-1-yl-ethyl)-phenvll-8.9-di hydro-7H 2.7.9a- 25
tri aza- beWPOMHP&GZul en- 6- one 210 WO 01/ 16136 PCT/ US00/ 2

NH NH ONH
247a 247b
1-14-(1-Hy
benzo[ cd] a
g (from Ex

Rt =2.683 min LRVS (nmz) 361 (MtH). Anal. (C22H24N40O)
7: 1-14-(2-Phenyl -1 -py

C H N

BERUSOUBH2) N1 Nt -

~i} N NaH803, DINS ,N SOC6 CNCN NJ + NJ0 H2 HCHO S CH CH Cl

247c 0 NH CHCI 3880 -C HNO 247 (247a)

droxy 2- phenyl - et hyI) phenyl] 8 9-di hydro 7TH2,7,9a-triaza- 5

e 4?” I‘J

bl méé#lgars\ 9&hidthe
Ny enzal dehyde

dber medi ate
[Hulin et

y
al ., J. %M@i@nﬂ%ﬁﬂﬁaccordl ng to the procedure used in

Exarrple 19.
Hz), 3.50-
5.43 (br S
J =82 Hz

C H

5.
H2O)
1-[4-(1-

10

is

20

7 HZ) HPLC Rt = 3.263 min. L

Received 9.30 g (96%. 'H NVR (DVSO-d6) 8 2.95 (d, 2H,
3.60 (m 2H), 4.40-4.52( 2H), 10 4.88 (t, 1H, J = 6.
, 1H), 7.13-7.30 (m 5
), 7.80 (d, 2H, J = 8.

N. is (247b) N
Chl or o- 2- phenyl - et hyl ) - phen

"

This compound was prepared from intermediate 238¢ and the appropriate amine using
the procedure described in Example 238. Received 78 mg (72%).

'H NMR (DMSO-d;) 8 1.73 (s, 4H), 2.50 (s, 4H), 3.30-3.78 (m, SH), 4.42-4.58 (m,
2H), 5.04 (br s, 1H), 7.36 (t, 1H, J = 7.8 Hz), 7.51 (d, 2H, J = 7.8 Hz), 7.81 (d, 2H, J =
7.8 Hz), 7.89 (d, 2H, J = 7.8 Hz), 8.15 (br 5, 1H). HPLC Rt =2.375 min. LRMS (m/z)
377 (M+H). Anal. (C22H24N40,°0.20 H,0) C, H, N.

J= 6.5
5 He),

8 bW 1H J = 7.8 Hz), 7.52 (d, 2H,
), Y=86-7.94 (m 2H), 8.45 (t, 1H, J =
) 384 (M+H). Anal . (C24H21N302. 0. 50

8, 9-di hydro-7H2,7,9a-tri aza-

Example 242;  [4-(6-O%0-6.7.8.9-tetrahydro-2.7.9a-triaza-benzofcd]azulen-1-yl)-

phenyll-acetonitrile

NH

c=N
This compound was prepared from intermediate 171a , KCN and catalytic KI using the
procedure described in Example 171. Received 78 mg (72%).

IR (KBr) 3197, 3071, 2932, 2253, 1661, 1600, 1485, 1460, 1390, 1310, 1218, 1088,
824, 760 cm™; '"H NMR (DMSO-d) & 3.48-3.58 (m, 2H), 4.18 (s, 2H), 4.43-4.52 (m,
2H), 7.37 (¢, 1H, J = 7.8 Hz), 7.57 (d, 2H, J = 8.2 Hz), 7.86-7.95 (m, 4H), 8.43 (t, 1H,
J = 5.6 Hz). HPLC Rt = 2.689 min. HRMS calcd for CigH;sN4O 303.1240 (M+H)",
found 303.1248. Anal. (C1sH1aN40#0.50 H,0) C, H, N.
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benzo [cd] azul en-6-one 211 WO 01/16136 PCT/ US00/ 23882 This conpound was
prepared frominternediate 247a and thionyl chloride according to the
procedure used in Exanple 171. Received 3.53 g (75% . HPLC = 71 mn.
LRVS (i z) WOMIGR6H) . 5 (247c) BcTusdortiesh

| -[4-((E)-Styryl)-phenyl]-8, 9-di hydro-7H2,7,9a-tri aza-

benzo[ cd] azul en- 6- one AG 14660 This conpound was forned as a byproduct
during preparation of Exanple 247b. 'H NMR (DM5O-d6) 8 3.50-3.60 (m 2H),
4.46-4.57 (m 2H), 7.28-7.47 (m 6H), 7.63- 7.95 (m 8H), 8.45 (t, 1H J =
5.7 Hz). HPLC Rt 3.929 mn. LRMS(rﬂz) 366 |0(|VH-|) Anal

( C24Hz9N30. 05*&@0)24@ H, IN4-QSBimethyli2cs-dih Bnetinghpphe: R
prepared frominternedi ate 247b and pyrrolidine according to t he procedure
descri bed i ndibwdrendfo2.3 e triaz GOHEIZREBA-ONE, of chloroformas solvent. is
Received 40 ng (11%. “H NNR (DIVBOd6) 8 1.63-1.76 (m 4H), 2.34-2.68 (m
4H) , 292(dd 1H, J = 12.9, 100Hz) 330340(m 1H), 3.48-3.62 (m
3H), 4.35-4.46 (m 2H), 6.93-7.39 7.66-7.90 (m 4H), 8.41 (t,
21H, J = 5.7 Hz). HPLC Rt = 3.120 . ‘I;?\/B(rdz) 437 (M+H). Anal .
(C2sH2sN40) C, H. N 20 PARP EnzyneY| nNrDition Assay: The PARP
enzyme-inhibiting activities of theNe®npounds were assayed as described by
Simonin et al. (J. Biol. Chem (1993), 8: 8529-8535) and Marsischky et 25
al. (J. Biol. Chem (1995), 270:3247- jth m nor nodifications as
follows. Samples (50 L) containing 20 n Sl y ed PARP protein, 10 ig/nL
DNAse |- activated calf thynus DNA (signma), M NAD+, 0.5.jtC [ 32P] NAD+,
2% DMSO, and various concentrations of te conpounds were incubated in
sanpl e buffer (50 MM Tris pH 8.0, 10 nM MJC12, 1 mM

t ri s( car bexy This gbinprarpvis pespai€d frosm inkS@ediate 1713 @ndiiha appropridnaiginetusog e

conditions, Hhe leagt 1Qlibdif EXGRple'17F *RedeMed'sb 1y © 10

"H NMR (DMSO-d;, racemic mixture of cis and tcans isomers) 8 1.01 (d, 6H, J = 6.2 Hz), 3.50-

4.03 (m, 4H), 3.92 (s, 2H), 5.62-5.77 (m, 2H), 7.36 (t, 1H, J = 7.8 Hz), 7.50-7.60 (m,

2H), 7.77-7.93 (m, 4H), 8.42 (¢, 1H, J= 5.7 Hz). HPLC Rt =2.611 min. LRMS (m/z)
10 373 (M+H). Anal. (C;3H»4Ns0+0.10 H,0) C,H, N.

triaza-benzo[cdlazulen-6-one

Me
15 This compound was recovered as a side product from formation of Example 243.
Received 15 mg (3%).
'H NMR (DMSO-d,) & 2.11 (s, 6H), 3.47-3.58 (m, 2H), 4.39-4.48 (m, 2H), 5.16 (s,
2H), 5.75 (s, 2H), 7.06 (d, 2H, J = 8.2 Hz), 7.35 (t, 1H, J = 7.8 Hz), 7.78-7.93 (m, 4H),
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m nutes. The reaction was stopped by the addition of an equal vol une of
ice-cold 40% 212 WO 01/16136 PCT/1JS00/ 23882 trichloroacetic acid to the

sanpl es, i re then i ncubated. on ice for 15 m nut rrpl es
wer e then\e@@ﬂgﬁgrred to a Bio-Dot mcrofiltration appa?’gqr(}és-g
filtered through Whatman GFI C gl ass-fiber filter paper, washed 3 ti rres W th

150 L of wash buffer (5% trichloroacetic acid, 1% i norganic
pyrophosphate), and dried. s [32P] ADP- Ri bose incorporation into the

Dynam 0s) Bk Gribobmat? 201 (HELG Ry nA G Py HRVS ity Rapmgih

cal cul at edspyg¥8tMHIHYE @untiBg1.8863. 0N anal yses using the velocity equation
for conpetitive inhibition (Segel, Enzyme Kinetics: Behavior and Anal ysis
of Rapid Equilibriumand Steady- St ate Enzynme Systens, John WIley & Sons,

O 9 - : Lih 58 Qfinbd gk 8gl .
I'Ef" ¥ l\'g‘r"’sf%Q ko4l 19 TP (1390 ﬁ}mnd-&hz}g_&}%‘}l f&l,%ﬁxh 4 ph 8] C 95C for

25 m nugesbenfolcdabules6ione ti ght-binding inhibitors were cal cul ated using

t he equation described Sculley et al. (Biochim Biophys. Acra (1986),
874:44-53). is CCvtotoxicity Potentiation Assay: A549 cells (ATCC,
Rockville, MD) were seeded igjo 96-well cell gulture plates @(Falcon brand,

Fi sher Scientigic, Pittsbu A) 16 to 2 bef or e expemHrent al

mani pul ati g bl s were n Pﬁeat ed wit tghf corrpoua

conbi nati o t NaHs@,OBDIP whetyah, CHENC edfbb, af-ca JcoNTentrati on of
20 days—At™t end—of—tTeat

0.4 Mfor e , relative
cel | nunber N det ned e r by MT as ofmeSppings s o or the MIT.
met hyl t hi azol - yl)-2,5-di ph

assay, 0.2 g/ % of 3-(4,5- | tMet r azol i um
brom de) (Signma Chenj, Co., OH_oui s, M) cmdded to e |1 of a

pl ate, and the plate was mcuMﬁted ina cell-Mdlture incubator for 4
hours. Met abol ized MIT in ea@¥awel|l was sol ubi#pzed in 150 | &% DMVSO (Si gma
25 Chemical Co.) with shaking and quantified with a Wallac 1420 Victor

pl ate reader (gggsi Al | acl s ch?&r oace@ 8&43%1]@93&9«9% T 9balubla SRB assay,

cel s were fix Wth 10% rd (Stgma Chemcal Co) for an
hour auo4®enébﬂcé]azul€k6@nsAGe14§55?vashl ng, fixed cells were stained for 30

mnutes w II'His compound was prepared from diamine intermediate g (from Example 2) and 4-(1-
hydroxy-emyl)-benzaldehyde [prepared from methylmagnesium bromide and
terephthalaldehyde-mono-dicthyl acetal following the procedure Hulin et al., J. Med.
Chem. 35, 1853 (1992)] according to the procedure used in Example 19. Received .

15 1.60 g (42%).
'H NMR (DMSO-d,) 8 1.86 (d, 3H, J = 6.7 Hz), 3.48-3.60 (m, 2H), 4.43-4.52 (m, 2H),
4.78-4.89 (m, 1H), 5.30 (d, 1H, /=43 Hz), 7.36 (t, 1H, J=7.8 Hz), 7.55(d, 2H, / =
8.2 Hz), 7.82 (d, 2H, J = 8.2 Hz), 7.85-7.93 (m, 2H), 8.43 (t, 1H, J = 5.7 Hz). LRMS"
(m/z) 308 (M+H). Anal. (C13H;7N302) C, H, N.

20
(245b) 1-[4-(1-Chloro-ethyl)-phenyl]-8,9-dihydro-7H-2,7 9a-triaza-
benzo[cd]azulen-6-one
This compdund was prepéred from intermediate 245a and ihionyl chloride according to
the procedure used in Example 171. Received 0.85 g (70%).
25 'H NMR (DMSO-d,) 5 1.38 (d, 3H, J = 6.5 Hz), 3.48-3.60 (m, 2H), 4.42-4.525 (m,
2H), 5.47 (g, 1H, J = 6.7 Hz), 7.40 (t, 1H, J = 7.8 Hz), 7.71 (4, 2H, J = 8.2 Hz), 7.85-
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sul forhodam ne B (SRB, Sigma Chemcal Co.) in 1% acetic acid (Sigm

Chem cal 30 Co). Unbound SRB was washed away with 1% acetic acid. Then the
cultures were 213 WD 01/16136 PCT/ US00/23882 air-dried, _and r}i‘%dye was
sol ubi | i zedWOUEF130 M unbuffered Tris base (Sigma Cheni &Sﬁ“‘@ﬁ? h

shaki ng. The bound dye was neasured photonetrically wwth the Wllac Victor
pl ate reader at 515 nm The ratio of the OD (optical density) value of a
conpound-treated culture to the OD value of a nock-treated culture,

expressed in_s_percent age t ti he cyt ot axi.cCi f.a
conpound. Th3-98(§%éﬁl’r8§%i(taﬁﬁgj =%%W$@hﬁgﬂ§3ﬂp‘o{%%&%&‘§ggm%c&gm ty is
referred to gs@0. To quantify the potentiation of the cytotoxicity of

t opot ecan or tenozol oni de by test conpounds, a dinensionless paraneter
PF50 is used and is defined as the ratio of the 1C50 of topotecan or

t enozol om de al on of topotecan or tenozolomde in 10
conbi nation with gy'%gg#lg?%ljr?g%%ﬁd. For the conpounds of the invention, PF50

val ues wer e Thistcompomaliwisyprépasdd fogm mtermetiapEo245band dimethiybaniine accouding wnt s ( Kf
val ues) and cyt ot oxj Ci otentiatign raneters. (PE50 al ues o

det er m ned f & P‘l‘?&quﬂeeh%f”g‘?isl @oﬁ{%ﬂﬂiﬁégg’rgﬁr % E¥eRden At %ﬁng %f @(sal%w.
-TABLE 1. PARRES%46 rh@bii?l%)t lon and Cytotoxicity Potentiation Conpound

/ Exanpl e No. II nhi bi ti on Const ant t ot oxi Ci til K, (nM Potentiation PF50 1
4.1, 6.2 1.5 HNMRIDMS®4J 5d.323d]3F19/ = 67 Hz)42.13(s, 6H); 384:3.445(my, 1H)1347- 6 4. 3

2 75114;8 68 2 243959l 2fly, 736 &, 1H, J = 7.8 Hz), 7.50 (d, 2H, J = 8.2 Hz),
o 7.82(d,2H, J=8.2Hz), 7.85-7.93 (m, 2H), 8.42 (t, 1H, J = 5.7 Hz). HPLC Rt =2.461
min. LRMS (m/z) 335 (M+H). Anal. (CxHzN,0) C, H, N.

Example 246:  1-[4-(1-Pymolidin-1-
15 benzo[cdlazulen-6-one

This compound was prepared from intermediate 245b and the appropriate amine using

the procedure described in Example 245. Received 118 mg (66%).

'H NMR (DMSO-d,) § 1.35 (d, 3H, J = 6.5 Hz), 1.63-1.75 (m, 4H), 2.28-2.55 (m, 4H),
20 3.23-3.38 (m, 3H), 3.47-3.60 (m, 2H), 4.43-4.52 (m, 2H), 7.35 (t, 1H, J = 7.8 Hz), 7.51

(d, 2H, J = 8.2 Hz), 7.81 (d, 2H, J = 8.2 Hz), 7.85-7.93 (m, 2H), 842 (t, 1H, J = 5.7

Hz). HPLC Rt = 2.683 min. LRMS (m/z) 361 (M+H). Anal. (C22H2N4O0) C, H, N.

25 triaza-benzo[cd]azulen-6-one
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10 11.2 1.7 11 5.6 2.1 214 WO 01116136 PCT/US00123882 TABLE 1. PARP
Enzyme Inhibition and Cytotoxicity Potentiati on Conpound /Exarrpl e No.

I nhi bi ti on_Const ant Q/t otoxicity 1is (nlVl) Potentiation 539@12 21,17 1.3
13 10.1 NOYOQUIeRse; 775 1.8 15°12.1 ND 16 7.2 ND 17 2PEGUNVEEE 7 15 3 4
2 19 13 ND 20119ND 21 13.7,13.0 ND 22 13,14,15 ND 23 17.3 ND 24 29
ND 25 176 1.4 26 102 1.1 27 >5000 ND 28 10 ND 29 24 ND 30 ND ND 31
ND ND 215 0 01116136 PCT/ USOQO 23882

Q (o) 0
Q NH NH NH
N N)
socb SOCh, CHON N

NaHSO3. DMF + N=
&,
/
O
247¢c

@fL b3
CHClg, 80 °C

O O
Q
O

(247a) 1-[4-(1-Hydroxy-2-phenyl-ethyl)-phenyl]-8,9-dihydro-7H-2,7,9a-triaza-
5  benzo[cd]azulen-6-one
This compound was prepared from diamine intermediate g (from Example 2) and 4-(1-
hydroxy-2-phenyl-ethyl)-benzaldehyde [Hulin et al., J. Med. Chem. 35, 1853 (1992)]
according to the procedure used in Example 19. Received 9.30 g (96%).
'H NMR (DMSO-d,) § 2.95 (d, 2H, J = 6.5 Hz), 3.50-3.60 (m, 2H), 4.40-4.52 (m, 2H),
10 4.88 (t, 1H, J = 6.5 Hz), 543 (br s, 1H), 7.13-7.30 (m, 5H), 7.38 (1, 1H, J = 7.8 Hz),
7.52 (4, 2H, J = 8.2 Hz), 7.80 (d, 2H, 7 = 8.2 Hz), 7.86-7.94 (m, 2H), 845 (, 1H,J =
5.7 Hz). HPLC Rt = 3.263 min. LRMS (m/z) 384 (M+H). Anal. (C24H2;N30,0.50
H,0) C,H, N. |

15 (247b)  1-[4-(1-Chloro-2-phenyl-ethyl)-phenyl]-8,9-dihydro-7H-2,7 9a-triaza-

benzo[cd}azulen-6-one
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TABLE 1. PARP Enzyne Inhibition and Cytotoxicity Potentiation Conpound
/[ Exanpl e No. Inhibition Constant Cytotoxicity K, (nM Pot entiation PFso

31a 22 ND 32 8 32a 8.8 ND 33 14.3 ND 34 11 1. 36 27
ND 37 11 1“@”@3‘3%3 ND 39 7.5 1 40 68 ND 41 54, 60 ND %}I@B@‘ﬁ%S 107
ND 43 317,290 ND 44 900 ND 45 167,185 ND 46 9, 9.8 1.3 47a 121 ND 47b

809 ND 48 79 ND 49 122 ND 50 22 1.1 51 41 ND 52 79 ND 53 1800 ND 54
600 ND

This compound was prepared from intermediate 247a and thionyl chloride according to
the procedure used in Example 171. Received 3.53 g (75%).
HPLC Rt = 3.871 min. LRMS (m/z) 402 (M+H).

5 (247c¢) 1-[4-((E)-Styryl)-phenyl}-8,9-dihydro-7H-2,7 9a-triaza-
benzo[cd]azulen-6-one AG—14660
This compound was formed as a byproduct during preparation of Example 247b.
TH NMR (DMSO-d;) 8 3.50-3.60 (m, 2H), 4.46-4.57 (m, 2H), 7.28-7.47 (m, 6H), 7.63-
- 795 (m, 8H), 845 (t, 1H, J = 5.7 Hz). HPLC Rt = 3.929 min. LRMS (m/z) 366
10 (M+H). Anal. (C24H;sN30+0.10 H,0)C, H, N. |

(247) Title compound
This compound was prepared from intermediate 247b and pyrrolidine according to the
procedure described in Example 245, with the exception of chloroform as solvent.
15 Received 40 mg (11%).
'H NMR (DMSO-d,) 8 1.63-1.76 (m, 4H), 2.34-2.68 (m, 4H), 2.92 (dd, 1H, J = 12.9,
10.0 Hz), 3.30-3.40 (m, 1H), 3.48-3.62 (m, 3H), 4.35-4.46 (m, 2H), 6.93-7.39 (m, 8H),
7.66-7.90 (m, 4H), 8.41 (t, 21H, J = 5.7 Hz). HPLC Rt = 3.120 min. LRMS (m/z) 437
(M+H). Anal. (C3H22N4O) C, H, N.

20

PARP Enzyme Inhibition Assay:
The PARP enzyme&nhibiting activities of the compounds were assayed as

described by Simonin et al. (J. Biol. Chem. (1993), 268:8529-8535) and Marsischky et
2s al. (J. Biol. Chem. (1995), 270:3247-3254) with minor modiﬁcations as follows.
Samples (50 pL) containing 20 nM purified PARP protein, 10 pg/mL DNAse I-
activated calf thymus DNA (sigma), 500 uM NAD*, 0.5 pCi [?PINAD*, 2% DMSO,
and various concentrations of test compounds were incubated in sample buffer (50 mM
Tris pH 8.0, 10 mM MgCl,, 1 mM tris(carboxyethyl)phosphine HCI) at 25°C for 5
30 minutes. Under these conditions, the reaction rate was linear for times up to 10

minutes. The reaction was stopped by the addition of an equal volume of ice-cold 40%

212



216 WD 01/16136 PCT/ USOQ 23882 TABLE 1. PARP Enzyne | nhibition and
Cytotoxicity Potentiation Conpound /Exanple No. Inhibition Constant

040108 L pbnfysf M L2100 P20 35 10 10, 55 320l 10, 56
64 6.2 ND 65 11 ND 66 8.9 ND 67 9.3 ND 68 5.8 ND 69 ND ND 70 4.4 ND
71 13 ND 72 3.5 ND 73 10 ND 74 33 ND 751.91.8 76 5.1 1.6 77 6.9 1.7
trichloroacetic acid to the samples, which were then incubated on ice for 15 minutes.
The samples were then transferred to a Bio-Dot microfiltration apparatus (BioRad),
filtered through Whatman GF/C glass-fiber filter paper, washed 3 times with 150 pL of
wash buffer (5% trichloroacetic acid, 1% inorganic pyrophosphate), and dried.
5 [’PJADP-Ribose incorporation into the acid-insoluble material was quantitated using
a Phosphorlmager (Molecular Dynamics) and ImageQuant software. Inhibition
constants (Ki) were calculated by non-linear regression analyses using the velocity
equation for competitive inhibition (Segel, Enzyme Kinetics: Behavior and Analysis of
Rapid Equilibrium and Steady-State Enzyme Systems, John Wiley & Sons, Inc., New
10 York (1975), 100-125). In the case of tight-binding inhibitors, S nM enzyme was used
and the reaction was incubated at 25°C for 25 minutes. K; values for tight-binding
inhibitors were calculated using the equation described Sculley et al. (Biochim.
Biophys. Acta (1986), 874:44-53).

15 Cytotoxicity Potentiation Assay:
' A549 cells (ATCC, Rockville, MD) were seeded into 96-well cell culture plates

(Falcon brand, Fisher Scientific, Pittsburgh, PA) 16 to 24 hours before experimental
manipulation. Cells were then treated with a test compound (or a combination of test
compounds where indicated) each at a concentration of 0.4 uM for either 3 days or 5
20 days. At the end of treatments, relative cell number was determined either by MTT
assay or SRB assay. For the MTT assay, 0.2 pg/ul of MTT (3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide) (Sigma Chemical Co., St. Louis, MO)- was added
to each well of a plate, and the plate was incubated in a cell-culture incubator for 4
hours. Metabolized MTT in each well was solubilized in 150 pl of DMSO (Sigma
25 Chémical Co.) with shaking and quantified with a Wallac 1420 Victor plate reader
(EG&G Wallac, Gaithersburg, MD) at 540 nm. Fm; the SRB assay, cells were fixed
with 10% trichloroacetic acid (Sigma Chemical Co) for an hour at 4°C. After
extensively washing, fixed cells were stained for 30 minutes with 0.4%
sulforhodamine B (SRB, Sigma Chemical Co.) in 1% acetic acid (Sigma Chemical
30 Co). Unbound SRB was washed away with 1% acetic acid. Then the cultures were
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78 5.2 ND 79 11 ND 80 9 ND 81 ND ND 217 WO 01/16136 PCTNS00/ 23882
TABLE 1. PARP Enzyne Inhibition and Cytotoxicity Potentiation Conpound

/ Exanpl e No._ Inhilition Constant Cytotoxicity K, (nM Pot | at | PF50

82 6.2, 6. GWP.‘QH‘@@, 3.5, 4 ND 84 6.5, 7.1 ND 85 12, 13 Nd?‘p'té‘é%}.’-fdgi.a 87
6.7, 7 ND 88 12,13 ND 89 NDND 90 6 1.2 91 54 ND 92 200 ND 93 306 ND
93a ND ND 94 4.3 ND 95 6.2 ND 96 10 ND 97 1.6 ND 97a ND ND 98 3.3 2.1

99 1.7 2.0
air-dried, and bound dye was solubilized with 10 mM unbuffered Tris base (Sigma

Chemical Co) with shaking. The bound dye was measured photometrically with the
Wallac Victor plate reader at 515 nm. The ratio of the OD (optical density) value of a
compound-treated culture to the OD value of a mock-treated culture, expressed in
s  percentage, was used to quantify the cytotoxicity of a compound. The concentration at
which a compound causes 50% cytotoxicity is referred to as ICsp. To quantify the
potentiation of the cytotoxicity of topotecan or temozolomide by test compounds, a
dimensionless parameter PFso is used and is defined as the ratio of the ICsy of
topotecan or temozolomide alone to the ICso of topotecan or temozolomide in
10 combination with a test compound. For the compounds of the invention, PFs values

were determined by testing with topotecan.

Inhibition constants (K; values) and cytotoxicity potentiation parameters (PFsg

values) as determined for the exemplary compounds are presented in Table 1 below.

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation
Compound /Example No. Inhibition Constant = | Cytotoxicity
K; (nM) Potentiation
_ PFso
1 4.1,6.2 1.5
2 8.0,6.0 1.6
3 10.9,12 14
4 6.5 1.5
5 77 1.3
6 43 2
7 5.1 14
8 6.2 1.9
9 49 14
10 11.2 1.7
11 5.6 2.1
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100 2.7 ND 101 2.3 2.1 102 5.6 ND 103 6.2 ND 104 4.5 ND 105 6.2 ND

106 8.0 ND 107 25 ND 218 WD 01/16136 PMJS00/ 23882 TABLE 1. PARP Enzyne
| nhi biti on and totoxicity Potentiation Conpound /Exa QB% b&hl bition
Const ant - city K (nM Potentiation PF50 108 6 28 5.5 ND
110 18 ND 111 5.1 ND 112 18 ND. 113 24 ND 114 9.9 ND 115 116 ND 116
5.2 ND 117 9.5 ND 118 4.4 ND 119 3.2, 4.2 2.2 120 7.3 ND 121 4.0 ND
122 7.0 ND 123 9.0 ND

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation
Compound /Example No. Inhibition Constant Cytotoxicity
K; (nM) Potentiation
| PFso
12 21,17 13
13 10.1 ND
14 5.7,7.6 1.8
15 o121 | ND
16 7.2 ND
17 48,53 1.7
18 34 2
19 13 ND
20 11.9 ND
21 . 13.7,13.0 ND
22 13,14, 15 ND
23 17.3 ND
24 29 ND
25 176 14
26 102 1.1
27 >5000 ND
28 10 ND
29 24 ND
30 ND ND
” = =
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172780 ND 125 11 ND 126 4.1 2.2 127 3.5, 3.6 ND 128 4.0, 5.4 1.8 129
5.01.9 130 4.4, 5.6 3.4 131 22 ND 132 6.8 2.4 133 6.9 ND 134 2.8 2.5
135 3.8 ND 219 WD 01116136 PCT/ USOQQ 23882 TABLE 1. PARP W&% ?i bition
and Cyt 0146136t ent i ati on Conpound / Exanpl e No. | nhibi%t] 8@ ant
Qﬂ%m Kt (nM Potentiation PF50 136 96 ND 137 5.4 2.2 138 11 ND
139 12 ND 140 6.8. ND 141 5.5 2.3 142 3.8 2.2 143 22 ND 144 7.4 ND
145 20 ND 146 35 ND 147 4.0 ND

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation
Compound /Example No. Inhibition Constant Cytotoxicity
K: (nM) Potentiation
PFso
31a 22 ND
32 6.3 1.8
32a 8.8 ND
33 143 ND
34 _ 11 1.8
35 : 82 ND
36 _ 27 ND
37 S 11 . 1.8
38 o 43 ND
39 7.5 1
40 68 ND
41 54, 60 ND
42 . 103, 105, 107 ND
43 317,290 ND
4 900 ND
45 167, 185 ND
46 . 9,9.8 1.3
47a 121 ND
47b _ 809 ND
48 y 79 ND
49 122 ND
50 22 1.1
51 4] ND
52 79 ND
53 1800 ND
54 600 ND
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148 2.8 2.5 149 4.2 2.6 150 5.0 ND 151 6.9 ND 152 3.2 ND 153 219 ND
154 ND ND 155 87 ND 156 57 ND 157 540 ND 158 9.1 ND 159 ND ND 160 249
ND 161 116 ND 162 ND ND 163 692 ND 220 WD 01116136"' PCT/ USOCx 23882
TABLE 1. PR35y e | nhibition and Cytotoxicity Potent BV ENRVEHHound

/[ Exanpl e No. Inhibition Constant Cytotoxicity 1.; (nM Potentiation PF50
164 606 ND 165 39 ND 166 380 ND 167 337 ND 168 38 ND 169 ND ND 170
3.11.9 171 4.5 2.5

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation
Compound /Example No. Inhibition Constant Cytotoxicity
K: (aM) Potentiation

PFso

55 10 ND
56 32 ND
57 ND ND
58 58 2.0
58a 42 ND
59 4.2 . - 18

60 62 ' ' ND
61 6.2 ND
62 6.1 ND
63 13 ND
64 6.2 ND
65 11 ND
66 -89 ND
67 9.3 ND
68 5.8 ND
69 ND ND
70 44 ND
71 13 ND
72 3.5 ND
73 10 ND
74 33 ND
75 1.9 1.8
76 5.1 1.6
77 6.9 1.7
78 52 ND
79 11 ND
80 9 ND
81 ND ND
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171a ND ND 172 4.6 ND 172d ND ND 173 63 ND 174 6.2 ND 175 6.6 ND 176
9.0 ND 177 4.1 2.5 178 12 ND 179 5.6 ND 180 7.4 ND 181 3.9 ND 182 4.7
ND 183 8.0 ND 184 6.0 2.2 185 5.6 ND 186 5.5 2.2 187P£§gfugBm38§8 4.8
ND 189 5. 1W§PVBB$ \\o 01946136 PCT/ USOCt 23882 TABLE 1. nZymne

I nhi bition and Cytotoxicity-Potentiation Conpound /Exanple No. Inhibition
Constant Cytotoxicity K (nM Potentiation PF50 190 8.1 ND 191 4.3 ND
192 4.5 ND 193 11 ND :

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation
Compound /Example No. Inhibition Constant Cytotoxicity
K;: (nM) Potentiation

PFso
82 6.2,6.6 1.9
83 ' 35,4 ND
84 6.5,7.1 ND
85 12,13 ND
86 9.1 1.6
87 6.7,7 ' ND
88 12,13 ND
89 ND ND
90 ' 6 1.2
91 | 54 ND
92 ' 200 ND
93 306 ND
93a ~ ND ND
94 | 4.3 | ND
95 6.2 ND
9% 10 ND
97 16 ND
97a | ND ND

98 ' 3.3 2.1
9 1.7 2.0
100 2.7 - ND
101 2.3 | 2.1
102 56 ND
103 6.2 ND
104 4.5 ND
105 6.2 ND
106 8.0 ND
107 25 ND
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194 6.2 ND 195 4.7, 5.9 ND 196 3.9 ND 197 2.8,5.2 2.5 198 7.9 ND 199
6.8 ND 200 6.0 ND 201 5.8 ND 202 3.2 ND 203 4.6 2.0 204 7.9 ND 205
4.7 ND 206 6.4 ND 207 4.2 2.4 208 ND ND 209 ND ND 210 5.0 2.3 211.
4.5 2.3 YPAASKE2 0 213 7.4 ND 214 8.3 ND 215 11 NDPCIHS0U238RD 217 26
ND 222 WO01/16136 PCT/ US00/ 23882 TABLE 1. PARP Enzyne | nhibition and
Cytotoxicity Potentiation Conpound /Exanple No. Inhibition Constant
Cytotoxicity (nM Potentiation PF50 :

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation
Compound /Example No. Inhibition Constant Cytotoxicity
K; (aM) Potentiation
PFso
108 6.0 ND
109 55 ND
110 18 ND
111 5.1 ND
112 18 ND
113 24 ND
114 . 99 ND
115 116 ND
116 52 ND
117 9.5 ND
118 44 ND
119 32,42 22
120 7.3 ND
121 40 ND
122 7.0 ND
123 9.0 ND
124 8.0 ND
125 11 ND -
126 4.1 22
127 35,3.6 ND
128 40,54 1.8
129 5.0 1.9
130 44,5.6 34
131 22 ND
132 6.8 24
133 6.9 ND
134 2.8 25
135 3.8 ND
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218 17 ND 219 11 ND 220 4.0 ND 221 5.0 ND 221a 10.0 ND 221b ND ND 222

2.0,2.3,3.5 ND 223 8.5 2.1 224 ND ND 225 ND ND 226 ND ND 227 2.2 ND

228 4.6 ND 6.8 ND 229a ND ND 230 5.3 ND 231 n3sss ND ND
’ G%ETﬁ#@o

233 8.0 2.2 ﬂ2§§7 ND 235 5.4 ND 236 113 ND 237 5.0, 6. D 237b 30

ND 237c ND ND 238 7.3 ND 238a 30.7 ND 223 WO 01/16136 PCT/ US00/ 23882

TABLE 1. PARP Enzyne Inhibition and Cytotoxicity Potentiation

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation

Compound /Example No. Inhibition Constant Cytotoxicity
K; (aM) Potentiation
PFso
136 | 96 | ND
137 | 54 22
138 11 ND
139 12 ND
. 140 | 68 ND
141 55 23
142 3.8 22
143 o 22 | ND
144 | 74 | ND
145 20 ND
146 35 ND
147 | 40 ND
148 ' 2.8 2.5
149 42 2.6
150 | 50 ND
151 6.9 ND
152 | 32 ND
153 | 219 ND
154 | ND ND
155 | 87 ND
156 | 57 ND
157 540 ND
158 | 9.1 ND
159 ND ND
160 249 ND
161 | 116 ND
162 ND ND
163 692 ND
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Conpound / Exanple No. Inhibition Constant Cytotoxicity K, (nM
Potentiation PFso 238b ND ND 238c ND ND 239 7.8 ND 240 4.2, 4.5 ND 241
6.8 ND 242 3.4 ND 243 8.9 2.0 244 14.0 ND 245 5.8 2.1 245a 5.2, 5.3 ND
245b ND NBOOMIES63 3 2.3 247 5.4 ND 247a 10.0 ND 247bPRFUMS?837:" 16.0 ND
Note: ND = not determ ned Wile the invention has been described by
reference to exenplary and s preferred enbodi nents and exanpl es, those
skilled in the art will recognize that various changes and nodi fications

wi |l becone a ting
fromthe spir|t andABldpb MRPIEQZM/IGhinDnand'ﬁfmotdxmia'ri’ptemiat@houl d fherefore
e [ T e e S e e B
01116136 PCT/ SO 23882 WHAT IiS CLAI NEMME: 1. A compolmti®®® t he §or nul a:
50

164 606 ND

165 39 ND

166 380 ND

167 337 ND

168 38 ND

169 ND ND

170 3.1 1.9

171 45 2.5

171a ND ND

172 4.6 ND

1724 | ND ND

173 63 ND

174 6.2 ND

175 6.6 ND

176 9.0 ND

177 4.1 2.5

178 12 ND

179 5.6 ND

180 74 ND

181 39 ND

182 4.7 ND

183 8.0 ND

184 6.0 2.2

185 56 ND

186 55 22

187 7.0 ND

188 4.8 ND

189 5.1 ND
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RR R Re X NR7 NRa R R4 wherein: Xis 0'or S;

Lrreerrerrerrrazazzarttr et * CLMS Yis Nor CR3, where R3 is: H
hal ogen; cyano; an optionally substituted al kyl, al kenyl, al kynyl,
cycl oal kyl , WRMMa$13Eycl oal kyl, aryl, or heteroaryl group; 880,

where Wis 0 or S, and R20 is: H, O—l; an optionally substituted al kyl,
al kenyl , al kynyl, cycloal kyl, heterocycloal kyl, aryl, heteroaryl, O alkyl,
or Oaryl group; or NR'R28, Wiere R27 and R28 are each independently H,

E;i e?gpsgl ool Ik§|| ar yTABBE lhewmwe@wgonmdmmmm:' Potgpiation R29 i & H or
v SPoycoo! | CHRErE RS (o ol B, S0 Gua
optionally subsflituted al kyl, alkenyl, KF |, cyg¢l oal
het er ocycl oal kyl}, aryl, heteroaryl, Oal kyl, or O aryl groﬁfﬁp or NR3[LR32,
R bl b I AN el RS, A7
substituted al kjf—alken kydb—ar yl ,
or heteroaryl gf oup, or lSl al kyl, $-ar yI @hr yI or |Oar yI NRis H
hal ogen; cyan; [Thrs SNggs Has Begn RepT aged ND

193 11 ND

194 6.2 ND

195 4.7,5.9 ND

196 3.9 ND

197 2.8,5.2 2.5

198 7.9 ND

199 6.8 ND

200 6.0 ND

201 : . 58 ND

202 32 ND

203 4.6 20

204 : 79 ND

205 4.7 ND

206 6.4 _ ND

207 ' 42 . 24

208 ND ND

209 . ND | ND

210 5.0 2.3

211 4.5 : 23

212 6.8 2.0

213 7.4 ND

214 8.3 ND

215 11 ND

216 27 ND

217 26 ND
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~~RiLIiii 225 10 (tereer (il W 01/16136 1 111211 1~ 1121111 11 111
PCT/ US00/ 23882 L Ms an optionally substituted al kyl, al kenyl, al kynyl,
cycloalkyl rocycloalkyl, aryl, or heteroaryl grou wher e
R12 is: H an odﬁlonally substituted al kyl, al kenyl, qﬂcéﬁé%g%é%loalkyl
het er ocycl oal kyl, aryl, or heteroaryl group; or OR 9 or NR21R22, where

R 9, R and R22 are each independently H or an optionally substituted
al kyl, al kenyl, ' al kynyl, cycloalkyl het er ocycl oal kyl, aryl, or

RIS sl TG v e e R

S(O nR16, wher dimpdimﬂlﬁx'hmplelﬁo andnRbilioh Contantan optlmy&itd;mcl@ubstl ut ed
al kyl, al kenyl| al kynyl, cycl oallkyl, hg&ﬁﬁ&fycloalkyl Patentiaticar  hdgt er oar yl
group; or NR23R24, mhere R23 and R24 are each independent H or gn
optionally su ey —allynyl — cvcl gal kyl
het erocycl oal klyl , aryl218or heteroaryl grbup; or NRL7R S, Nere R 7 Jand R18
are each i ndependentt ;. .H_an ptlonallg su05t|ttted ark ar kenyl ,
al kynyl, cycl dalkyl 4‘}21’ erocycllioal kyl Lyl het er oar group:
C(O R201, wherle R201 izoH, OH; [an opti ohal I y sub<t I tut ede kyI alfkenyl ,
al kynyl , cycl gatkyt—feterocyctjoatkyt —hetgroaryt O atkyt—lor
O aryl group (je_q. Fdubst i tutled or sdﬁétltuted with on¥r nmore
substituents delectedgﬁﬁpnt halcgen hydooxy, cyaro, ni tryp and amjno, and
al kyl and arylfgretps—unsubstitiuted—or—substitutgd—wttr—ome—or—more
substituents del ect ed22tbm_hald, hydro®NP nitro, cvano MY ani no)l; or
NR27R28, wherd R27 andhR28 are [each indgpenﬁently H, OH g optiorfal ly
substi tut ed alpeH—atkeryr—atiyry—cyetoatioH .ete"GC'clcalky., aryl,
or heteroaryl |group (&28., unsubstitut &P or subst t ut ed énth one {r nore
substituents gel ected Mom ND ND

225 ND ND

226 | ND ND

227 22 ND

228 46 ND

229 _ 53,68 ND

229a ND ND .

230 53 ND

231 6.9 ND

232 ND ND

233 - 80 2.2

234 8.7 ND

235 54 ND

236 113 ND

237 5.0,6.0 ND -

237b 30 ND

237¢ ND ND

238 7.3 ND

238a 30.7 ND
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al kyl, al kenyl, al kynyl, cycl oal kyl, heterocycloal kyl, aryl, and heteroaryl
groups unsubstituted or substituted with one or nore substituents selected

from hal ogen Xy, nitro, cyano, amno, trifluoromnethy | and
aryl gr oups 006‘?49%%)0) 2NR25N26, where e and R26 are each i%?é%%ﬁé%dﬁ%ly H or
an optionally substituted alkyl, alkenyl, alkynyl, 226 This Sheet Has Been

Replaced VILIITIITL 111 W 01/16136 PCT/ US00/ 23882 cycl oal kyl,
het erocycl oal kyl, aryl, or heteroaryl group (e g., unsubstit uted or

substituted w t omeor—ToreS TNt S SereCr gu T rom—a Ryt Kel ,
al kynyl, cycl oalfkyl , HeBE \?@Iﬁa]!f‘ ?‘ﬁ?}&‘ é"ﬁ’o(‘f ploXICHY PYientation  ps
- unsubstituted of @ﬁ%ﬁh&%ﬁxﬁﬂpﬂﬂ& onwﬁsmaptsnﬁmstltuem@m&ah ted

hal ogen, hydroxy, ni'tro, cyano, arino, tg’é]woronet hyl , ygm&nd ar
groups); or O?ZNRZSNZG where eland R2 each |ndepe ntIy
optionally substlituted alkyl, alkenyl, alkynyl cyal oal kyl

het erocycl oal kyl}, aryl, 29gp het er ogryl gr oD R2 Is K or al kw[) RRis
halogen or a|k):,=HHH||||||iiiiii i it R5—RR—R*~ dRR

are each indepefdently 3cected fdom ~ LNR H an gptional NP substi tjut ed
al kyl, al kenyl, fal kynyl ,3gycl oal kyl, het efg)cycl oal kyl , arylgp or heteyoaryl
group; and -C(O rer-e—R50—4—H—ar—epttonaty qubstitutcd By

al kenyl , al kynyll, cycl o@4y| , het ¢rocycl 6éll.‘k§I aryl, or hed& oaryl roup

or OR51 or NRS2KS3, wher. RSl R52 and e g each | fdependegig y H or| an
optionally substA&-&dﬁW—a&—W—%-@a' rAVINS
het erocycl oal kyll, aryl, 242 heterodryl growds® where When Y i NICR3, R ,| R2,
R3, R4, R5, RG, |R7, andﬁg are noff allT H 8.0 2.0

244 ' 14.0 ND

245 5.8 2.1

245a | 52,53 ND

245b ND ND

246 33 2.3

247 54 ND

2472 10.0 ND

247b ND ND

247¢c 16.0 ND

Note: ND = not determined -

While the invention has been described by reference to exemplary and

5  preferred embodiments and examples, those skilled in the art will recognize that

various changes and modifications will - become apparent through routine

experimentation without departing from the spirit and scope of the invention. The

invention should therefore be understood as not being limited by the foregoing detailed
description, but as being defined by the appended claims and their equivalents.
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or a pharmaceutically acceptable salt, prodrug, active netabolite, or

sol vate thereof. 2. A conpound, pharmaceutically acceptable salt, prodrug,
active i.te, or solvate according-to claiml1, wh ' [.S
unsubsti?ﬁ%ﬂ@?kﬁ%no- or di- substituted aryl or heteroary Fggﬁhﬂhconpound,
pharmaceutically acceptable salt, prodrug, active netabolite, or solvate
according to claiml1l, wherein R4 is H or halogen. 4. A conpound,
pharmaceutically acceptable salt, prodrug, active netabolite, or solvate
accordi ng Wﬁ%ﬁ#iégi%mwﬁﬁﬁﬁei” R5, R6, R7, and R8 are each H. 5. A conpound,
phar maceutic y ceptable salt, prodrug, active netabolite, or solvate
according to claim1, wherein X is oxygen. 6. A conpound of the fornmula:
227 This Sheet HasHEeen %ﬁglgﬁfq II‘_ ~I1rrr 1 WO 01/ 16136

PCT/ USOOR3882 R15 H* cpsppund ofdbe fogmpla |« | » ||| |' || 11'11 IINS Rcx 14 CL
11111 wherein: Y is asgdeRpned in claim1; RLi is an aryl or heteroaryl
group unsubstituted or sybgtRtuted with one or nore substituents sel ected

from hal ogen, hydroxy |T%<F@m no, alkyl, aryl,
R? '
N
R1
E/&%—
4

R

wherein:
Xis Oors: | D O
YisNorCR3,whcr¢R3is: .H; e s
halogen;
Cyano;
an optionally substituied alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; or
-C(W)-R?®, where W is O or S, and R% is: H; OH; an optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, O-alkyl, or O-aryl group; or NR*”’R?, where R?” and R are
each independently H, OH, or an optionally .substituted alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;
-CR®=N-R®, where R® is H or | an optionally substituted
amino, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl group, and R¥ is H, OH, an optionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocybloalkyl, aryl, heteroaryl, O-alkyl,
or O-aryl group, or NR*'R*, where R*! and R* are each independently
H, OH, or an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; or S-alkyl, S-aryl, O-aryl or
O-aryl; '
Rlis H;
halogen; -

. This Sheet Has Been Replaced
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het eroaryl, al koxy, aryloxy, and heteroaryl oxy groups, wherein said al kyl,
aryl, heteroaryl, al koxy, amw OXy groups are
unsubstituted or _substitut e subst it uent d from
hal ogen, hy¥P8IS16 | oner al k Jmmm:m’mm and ami no; ﬁ@%ﬁ% s H or
hal ogen; R 5 is H, an optionally ‘subst¥tutec al kyl, al kenyl, al kenyl,

cycl oal kyl, heterocycl oal kyl, aryl, or heteroaryl group; or a
pharnaceutically accept abl e salt prodrug, active netabolite, or solvate

thereof. 7. A compound, phar b ctive
met abolite, or solvate accor H@J %fal m?%c%%grael?ﬁgﬂk@f ”%mi’o(ﬂlkgla

di - substituted phenylheteﬁocyﬂoﬂﬁﬁmyndrhqnérearymmﬁ,l cal Iy acceptable salt,
prodrug, active netabolite so| vat apco ing to aimil,

PARP-i nhi bi ting activity 9%%8 E‘anut’é a 1a“oPPt1‘I5“J§Y W%“W@ﬁéhqyﬁ a PARP
enzyne inhibition assaayken? WW &alro ERESHIEYL R Q%%&ﬁ, sal t,

prodrug, active netaboli %vate ag d| ng z%o claimi1, havi ng a
cytotoxicity potenti ataréR' aQJ:N\RI PR, whsrerB @reapaﬂFBXdemﬂdgltbfdﬁer t han

sel acted from the gr od AbnahPh rpésﬁﬁ%ﬁmrﬁi %'ﬁgﬁeéﬁﬁg M A ol ™

IR NCTHITTETED | Theteat§elofliod 1 drdl dcletdrbaiil gooépt 23882 0 o | 111" 111" 11
_~ % 1 .
CLicdlunl A N A N I(:)R(’;‘l’, V\lr:he’re R"ll l}lsl-hN ol;l all}l |;)lptionally substituted alkyl, alkenyl,

alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;

S(O)R'S, where n is 0, 1 or 2, and R'® is: H; an optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl group; or NR®R?, where R? and R? are each independently
H or an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; or

NR''R!8, where R and R'® are each independently: H; an
optionally  substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl 'group; C(O)R™!, where R™! is H;
OH; an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, O-alkyl, or O-aryl group (e.g.,
unsubstituted or substituted with one or more substituents selected from
halogen, hydroxy, cyano, nitro, and amino, and alkyl and aryl groups
unsubstituted or substituted with one or more substituents selected from
halo, hydroxy, nitro, cyano, and amino); or NR*R?, where R¥ and R®
are each independently H; OH; an optionally substituted alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group (e.g.,
unsubstituted or substituted with one or more substituents selected from
alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl
groups unsubstituted or substituted with one or more substituents
selected from halogen, hydroxy, nitro, cyano, amino, trifluoromethyl,
alkyl and aryl groups); or S(O),NR®N%, where R? and R* are each
independently H or an optionally substituted alkyl, alkenyl, alkynyl,

—_— 226
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\ NHNJ O F(CFA O-NHM;I N° NN / NHCb !/ \ wWC/ N-N ONH NH\
Il N~ 111~~~ttt~~~ s NHft s s ONH NHNH\N | UV \ -/ NH N1 S NCF
NHS and or a pharmaceutically acceptable salt, prodrug, active netabolite,
or sol vat WQ86B6f. 11. A conpound of the fornula: Thi FPCNE2ML Been
Repl aced 1111111 11111211 (111121 111 229 WO 01/16136 PCT/ 1JS00/ 23882
R2 R5 X Rs

cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group (e.g.,
unsubstituted or substituted with one or more substituents selected from
alkyl, alken&l, alkynyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl
groups unsubstituted or substituted with one or more substituents
selected from halogen, hydroxy, nitro, cyano, amino, trifluoromethyl,
alkyl and aryl groups); or S(O),NR*®N?®, where R* and R? are each
independently H or an optionally substituted alkyl, alkenyl, alkynyl,

cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;
I —
R?%is H or alkyl;

R s B, balogen, o ally | RN O LB
RS, R®, R7, and R® are each independently selected from: L
H;
an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; and
-C(0)-R®, where R® is: H; an optionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;
or OR™ or NR¥R®, where R*!, R* and R® are each independently H
or an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group;

where when Y is CR?, R', R%, R®, R4 R%, R%, R’, and R® are not all H;
or a pharmaceutically acceptable salt, prddrug, active metabolite, or solvate thereof.

2. A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 1, wherein R! is unsubstituted, mono- or di-
substituted aryl or heteroaryl.

3. A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 1, wherein R* is H or halogen.

4. A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 1, wherein R’ RS R’, and R® are each H.

5. A compound, pharmaceutically acceptable salt, prodrug, active

metabolite, or solvate according to claim 1, wherein X is oxygen.

6. A compound of the formula:
227
This Sheet Has Been Replaced
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111111 HlIl 11112121111 X NR7T CL MS Re & Z RNs R wherein: Zis O
or S; RO is Hor alkyl; and all other variables are as defined in claim1;

or a phar | cally acceptable salt, prodrug, active ne | or

sol vat e tggﬁgg#*&@b. A conpound, pharmaceutically accepta%?gﬁégkgynprodrug,
active netabolite, or solvate according to claim11l, wherein R2 and RO are
each independently Hor nethyl, R4 is H or halogen, R5, R6, R7, and R8 are
each H and X is oxygen. 13. A pharmaceutical conposition conprising: (a)
an effective anobunt of a PARP-thi biting agent selected from conpounds,
pharmaceutically acceptable sAlts, prodrugs, active netabolites, and
solvates as defined in cla~agl; and (b) a pharmaceutically acceptable
carrier for said PARPO={ ' agent. 14. A nmethod of inhibiting PARP

activity of an enzyne, ing contacting LheﬂlM{}ﬁn effective
utically acceptable salt, prodrug,—active

anount of a conpound, o
met abolite, or solvatella el in claiml. ﬂ l m&u ding to
claim 14, wherein the e meEYis pol y(ADP- ribo ﬂmﬂhankyrase.
16. A nmethod of inhibiB¥hg PARP enzyme activity in mafmal'i ah ti ssue by

adm nistering to | a therapeutically effective anobunt of a conpound,
pharmaceuti cal | y 'acceptabl e salt, prodrug, active netabolite, or solvate as
defined in claim1l. X¥sadefimedincclaif §;nhi biting PARP activity of an enzyne,
conpri sing :

R is an aryl or heteroaryl group unsubstituted or substituted with one
or more substituents selected from halogen, hydroxy, nitro, amino, alkyl, aryl,
heteroaryl, alkoxy, aryloxy, and heteroaryloxy groups, wherein said alkyl, aryl,
heteroaryl, alkoxy, aryloxy, and heteroaryloxy groups are unsubstituted or
substituted with one or more substituents selected from halogen, hydroxy,
lower alkoxy, cyano, nitro, and amino; and

R™" is H or halogen; R?® is H, an optionally substituted alkyl, alkenyl,

alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;

or a pharmaceutically acceptable salt, prodrug, active metabolite, or solvate

thereof.

7. A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 6, wherein R'! is mono- or di-substituted
phenyl.

8. A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 1, having a PARP-inhibiting activity
corresponding to a K; of 10 pM or less in a PARP enzyme inhibition assay.

9. A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 1, having a cytotoxicity potentiation activity
corresponding to a PFsq of greater than 1 in a cytotoxicity potentiation assay.

10. A compound according to claim 1 selected from the group consisting
of:

This Sheet Has Been Replaced
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contacting the enzynme with an effective anobunt of a conpound,
pharmaceutically 230 This Sheet Has Been Replaced 111U I11111N111111111 WO
01/16136 I 11 il 1212ill I~~11 11~1 11 1111 PCT/USO0%3882 C L N s

accept abl WO/16136 oy odr ug, active metabolite, or sol vat e PEIMUSEN2388I i n cl ai m
11. 18. A conpound of .claim1l selected fromthe group consisting of
NHNH~H \ | NI '/ \ -NS F+Oa/ / f a+ NH

N-) F, N(CH* NHOb This Sheet Has Been Replaced 1111111111
231 WO 01/16136 ~I~'lilllll~l11" PCT/ [01300R3882 1111111 J[ml
NH NH N~ I\d&\ NJ N( OH3) 2NHGi {QEL

or a pharmaceutically acceptable salt, prodrug, active metabolite, or solvate thereof.
11. A compound of the formula:

-
et Has Been Replaced .

i
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Ol NHNHNHON ~~~x5~5 / \ _ - NHFw N(CH3)2, O O p5cc~p5cO N IN-4
C1%0 NHtHNHNH NC-iah, ONNNNNHH , r-~T HHEt ne This Sheet Has

Been Repl acg%}ollnguﬁl trer et raxar et 1 232 WO Oi,é%@ 882

PCT/ U300/ 23 OONHHNHNAHNA NN} NPMe , s SS

\
N

U —§<“
DO

wherein:
ZisOorS;
R® is H or alkyl; and

all other variables are as defined in claim 1;

or a pharmaceutically acceptable salt, prodrug, active metabolite, or solvate thereof.

12. A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 11, wherein R? and R? are each independently
H or methyl, R* is H or halogen, R®, RS, R’, and R® are each H, and X is oxygen.

13. A pharmaceutical composition comprising;

(a) an effective amount of a PARP-inhibiting agent selected from
compounds, pharmaceutically acceptai:le salts, prodrugs, active
metabolites, and solvates as defined in claim 1; and

(b)  a pharmaceutically acceptable carrier for said PARP-inhibiting

agent.

14. A method of inhibiting PARP activity of an enzyme, comprising
contacting the enzyme with an effective amount of a compound, pharmaceutically
acceptable salt, prodrug, active metabolite, or solvate as defined in claim 1.

15. A method according to claim 14, wherein the enzyme is poly(ADP-
ribose) polymerase or tankyrase.

16. A method of inhibiting PARP enzyme activity in mammalian tissue by
administering to a mammal a therapeutically effective amount of a compound,
pharmaceutically acceptable salt, prodrug, active metabolite, or solvate as defined in
claim 1.

17. A method of inhibiting PARP activity of an enzyme, comprising

contacting the enzyme with an effective amount of a compound, pharmaceutically

230
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qX~NH A T I O I e e O I o I O o [1Il NCLRs - M- n(~nme and M
~ , or pharnmaceutically accep able salt prodrug, active netabolite, or
sol vate t 19. A conp Jmﬂmmn claim| hay ormul a: R2
R5 Rs XR %@ 13“Re wher ei n I"mm)Sheet Has Beenﬂﬁb';)? Eczed Yis N

or CR3, where R3 is: H 11111119 1M1 1* 1M ~~11"1~11 hal ogen; cyano; an
optional ly substituted al kyl, al kenyl, alkynyl, cycloal kyl,

het er ocycl oal kyl, aryl, or heteroaryl group; or .-C(W-R20, where Wis 0 or
S, and e Iﬁecebiabl@khu, prodfg! zlcﬁﬂ@hiethbol&H o7 sblvate 86ldefinkd in clamk|ny! , al kenyl,
cycl oal kyl, heterocycl oal kyl, ary heteroaryl O al kyl, or C>ary| group;
or NRR7R2S, whel® R2"¥°‘B'PRP“F@8“§?’§11E¢A‘?9 @m&emmcpgmqtmgw or an
optional ly substituted al kyl, alkenyl, alkynyl, cycloalkyl,

het er ocycl oal kyl, aryl, or heteroaryl group; -CR29:N-R30, mhere R29 is H or

an optionally ubstltu ed amno, alkRyl, alkenyl, alke I, cycl oal kyl,
het er ocycl ~ heter Neyr d 'H, OH, an
optionally alkyl, 2 /T CT/ 3882 al kenyl,
al kynyl, cyc aIk

O aryl group,

oal kXyI\ " aryl ¥={et eroa O al kyl, or
e R3 R32 apeNeach i endent |y
%,/ &

? L] ?

NH

N(CHz)o . . . NHCIH; .

This Sheet Has Been Replaced
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H, OH, or an optionally subs i aIkyI al kenyl, al kynyl, cycloalkyl,
heterocycloalkyl, aryl, or gro is H yano; | ~'

Frr 12 gl ~1~1" 11 101 h f n optlonally

al kyl , al k&¥RI6K6,yny|  cycl !)m, '” Eycl oal kyl , ?*}&g@qdahg@t eroaryl
group; C(O R12, where R12 is: H an o btisonall y substituted al kyl, al kenyl,
al kynyl , cycl oal kyl, heterocycl oal kyl, aryl, or heteroaryl group; or OR19

or NR21R22, where R 9, R21 and R22 are each independently H or an
optional Iy subsgituted al kyl, gal kenyl, alkynyl o cycloal kyl, o

het er ocycl oa Pswnarl yl o, n@aryl groHp; w Where wH or an
optionally ~@B} i puted al gpkenyl, al |, kycl oal ky
het er ocycl oal N aryI oaryl group; " R16, wher is 0, 1 or

2, and R16 is: substi t ut ed N

N yl, al kenyl,
cycl oal kyl, het @

, or heterog group; or
R23 and R24 are €ad y Hor an optiyagial |y substitut
al kenyl, al kynyl, xesgl oal kyl, hetermgycl oal kyl , arpleor hetero | group;
or NR 7R18 where R 7 and R18 are each i ndepen ently H  an optionally

substituted al k{ aIkenyI a nyI cycl oal kyl NHheterocycl al kyl, aryl,
or heteroary ;ﬁ?x N26 wher e nd R26 h

i ndependent | an optl substltute 3 al k al kynyl ,
cycloal kyl, h rocycl oal ky aryl, or heter group, I's Hor alkyl;
R4 is H, hal oge r al kyl; R5 , R7, and R8 each i ndepgrdently

sel ected from Thi s Sheet Been Repl aced
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234 L1IIL 1LLEL LErer 1hf e 11l Wo 01/ 16136 PCT/ US00/ 23882
111121112121211212121121121121121 * CL Ns * an optionally substitut ed al kyl ,

al kenyl , cycl oal kyl, heterocycl oal kyl, aryl, ?9@5 group;
and -C(O) - Eﬂ%h 6ere R50 is: H an optionally substitutg%&}ﬁ al kenyl ,
al kynyl, cycloal kyl, heterocycl oal kyl, aryl, or heteroaryl group; or ORS
or NR52R53, where R51, R52 and R53 are each independently H or an
optionally substituted al kyl, al kenyl, al kynyl, - cycl oal kyl,

het er ocycl oal heteroarym group; [
R3, R4, R5, N'H or
salt, prodr

CR3, R, Rz,

ant vy acceptable
feet H1235 WO

01/ 16136 P M5 [ recel t ernati onal
Bureau on 29 > nded;
remai ni ng cl ai Aco la: R2 |

["~"1 1 X NRB i

AW M

Me :
mé Me and Mé O; or phannaceuticz«illy acceptable salt, prodrug,
active metabolite, or solvate thereof.

19. A compound according to claim 1 having the formula:

R
wherein:
XisOorS; This Sheet Has Been Repla
e w o (NI
halogen;
cyano;

an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclohlkyl, aryl, or heteroaryl group; or

-C(W)-R®, where Wis O or S, and R2° is: H; OH; an optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, O-alkyl, or O-aryl group; or NRZR%, where R¥ and R? are
cach independently H, OH, or an optionally substituted alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;

-CR®=N-R*, where R” is H or an optionally substituted
amino, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl group, and R* is H, OH, an optionally substituted alkyl,
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wherein: XisOorS;, Y is Nor CR3, where R3 is: halogen; cyano; an
optionally substituted al kyl, alkei:yl, alkynyl, cycloal kyl,

het er ocycl oal kyl , aryl, or heteroaryl group; or -C(W -R20. ‘}e@ﬁ s 0 or
S, and R2 | %0 ,6’€f-l; an optionally substituted al kyl, al KE %'ﬁ'&%%/ny],

cycl oal ky., beterocycloatkyl, aryl, heteroaryl, Oalkyl, or Oaryl group;
or NeR 2, where R21 and R2S are each independently H, OH, or an optionally
s ibstituted al kyl, alkenyl, alkynyl, cycloal kyl; heterocycl oal kyl, aryl,

or t eteroaryl group; - 0 \M}ﬁéf ' *r%{y iqnal
substituted amno, al y'Tn,ylg’a e S/FYC al KynyT, Agyglfiiggll' F’,rhe%géagﬂbgy%%cl)’al kyl ,
aryl, beteroaryl O0-aldyb-arydgoup) or NR¥ER®yWhero R*5ami B agr eachiindependeri®ly i s H,
OH, an optionally substituted al kyl . alkenyl, allcynyl, cycloalk
het er ocycl oal kyl , ~aryl H- Hk 8??\'?9?,31“@%?‘93??“,“}/%31@1) ﬁéﬁ"‘é’& aé‘f%ﬁ]pf’y%‘?d%ﬂ?sl%&
where R3 1 and R32 ar ehe@&g@cjoaﬁggg@@%hgtymyﬂggjb; or an optionally
substituted al kyl, . al kenyl,” akkynyl, cycl oal’kyl ,” heterocycl oal kyl, aryl, or

hat er aryl group;RI'-'{iS is cyd® This Sheet Has Been Replaced 11111111
1111111 1111111 TITT 236 tQMEM;)ED SHEET (ARTICLE 19.) WD 01116136
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an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aiyl, or heteroaryl group;

C(O)Ru, where R'? is: H; an optionally substituted alkyl,
alkenyl, alkyhyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;
or OR" or NR?'R%, where R'’, R? and R? are each independently H
or an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl groui);

OR™, where R™ is H or an optionally substituted alkyl, alkenyl,
alkynyl, cycloalkyl, het¢roc§cloa1kyl, aryl, or heteroaryl group;

S(O)uR!®, where n is 0, 1 or 2, and R'®is: H; an optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl group; or NRZR*, where R? and R* are each independently
H or an optionéliy substituied alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; or

NR!’R!®, where R'7 and R'® are each independently: H; an
optionally  substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; or S(_O)zNR”st, where R%
and R% are each independently H or an optionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;

R%is H or alkyl;
R*is H, halogen, or alkyl;
R%, R, R’, and R® are each independently selected from:
H;
\
\
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* CL e San optionally substituted al kyl, alkcu yl, alkenyl, cycloal kyl,
het erocycl oal kyl, aryl, or hetcroaryl group; C(OR72, Were RS2 is. H an

optic ' tituted al kyl, al kenyl, al kenyl, cycl
het erocygwgé\léépg uyl, or het eroaryl group; or OR19 or?’%@’%b%fszv\here W
Ral——&nd—RQz—ar—e—each i ndependently H or an optionally substituted al kyl,

ycIoaIkyI,_ het er ocycl oal kyl, aryl, or heteroaryl group;
H or an optionally ; ubstituted al kyl , aIIcenyI,

S( E}iﬂM LCmere n’c?lls Ohe%&o&%ﬂ@aﬁhfgar&ym an %%?18&% ‘i”g’%@&i tuted

al kyl, al kenyl, al kymechydyzlkﬂadrjdy@rheMaeyl@guptmnl kyI aryl, or heteroaryl

group; or NR29e wher e R 4 ar oeac |nde en ntI or. an
optionally substituted aFt@ IYYE?‘C =1 %W“ed alks,

het er ocycl oai kyl , aran&enylom &syaamuyl ﬂétavéyc1da1kyl\llaﬂyi’%rme F7 and Rt5
are sac: i | ndependen ; Opt1 onal 's\ﬁ sub§;| tuted al kyl, a kenyl
al kenyl , cycl oal kyl , 01' hﬁ&ﬂ RYyand B se cattoindenendaogy 5

353% \Aggcrzleo;zﬁ;li lF?‘et e‘?ﬂ’g?? Pﬁiu}t&’d Z#iy II Ee Zfljogr v g%ﬁg’?ﬂ or
0-aryl igroup, or NRm&cycloﬂhylarﬂagrmm&r@c each |ndependent) H OR an
ﬁgt Ie(r)ggl/i:%/oaISES‘i‘s’ é’%?"? aléf@ er ogﬁlﬁl"%?gﬁ%mdé?ml%%% where Res and
R26 are eagfa ﬁ,naﬂﬂaﬁﬁﬁudnﬁhdcypthblesalaprodmg; ariaé hgrabolitetar solvate thekdof.| , al kenyl ,

al kynyl, eyeloal cyl, heterocycloal kyl, aryl, or | eteroaryl group (e.g.,
unsubstituted or substituted with one or nore ubstitnents selected from

al kyl, al kenyl, al k)nYl, cycloal ky], % aryl, and
het er oaryl groups unsubstltut ed or substiti e or nore
substituents selected from hal ogen, hTﬂfSLee itro, cyano, am no,
trifluoronethyl, alkyl and aryl groups /” II” &BIZG where Res

235



and R26 are each independently Hor an op ionally substituted al kyl,
|, cycloal kyl, heterocycloal kyl, aryl, or hoteroaryl group 7£

al kenyl ,

237 Been Replaced AVENDED SHEET (ARTI CLE 19) 111 11  X11 1111
W81/ 16130nN@aMI6UB00f 23882 RZ is H or al kyl;
R5, R6, R7, and R$ are each independently selected fromm ff. an

optionally substituted aIkyI alkegﬁg aIk nyI cycIoaIkyI 11111111

al kyny

i~i~cl 1

R4 is H hal RfSHUS0H2388E

kyl ;

e R N I I B I O IJI g§& éz eteroaryl group; and
*CL Ms -C(O- R%Qg: ended re alm B amu oﬁanged g:]% Ut ed alkyl, )
al k=yl, al kynyl, foa eroc C eroaryl group;
or CR5' or NR52R53 mhere RS , R52 and e a n each |ndependently H or an

optional |y substitut ed Atdyfoundfkedgrmala: al kynyl , cycLoaLk¥Lh____
het er ocycl oal kyl, aryl,
R Rs, R6, R7, and R
salt, prodrug,
pharmaceutical ly acceptabIe s prodrag, active netabollte dr
according to claim1,

substituted aryl or het

salt, prodrug,

Ra is H
pr odrug,

active

active

on&heﬁeroaryl group; where

ar e} H, or a phar rracem ﬂ“" lﬂ Ie R
ot 7 or solvate thereo

|s un ; ubstituted, nono- or di-

Sol vat e

A conpound, phannaceutically accept abl e

active tabollte -or solvate according to claim1l, wherein
or halwvagef: 4. A conpound, pharmaceutically acceptable salt,
XisOQors;
Y is N or CR?, where R?is: H;
halogen;
cyano;

an opuomally substituted alkyl, alkeryl, alkyny), ¢ycloalkyl,
hetefocycloalkyl, aryl, or heteroaryl group; or

-C(W)-R, where W is O or §, and R* is: H; OH; an optionally
substituted alkyl, alkenyl, alkyny), cycloalky:, heterocycloalkyl, aryl,
heteroaryl, O-alkyl, or O-aryl group; or NR*’R ¥, where R*” and R*® are
cach independently H, OH, or an optionally s.bstitated alkyl, alkenyl,
alkynyl, oycloalkyl, heterocycloalkyl, aryl, or I eteroaryl group;

-CR¥®=N-R¥*, where R is H or tn optionally substituted
amino, alkyl, alkenyl, alkynyl, cycloalkyl, hetcrocycloalkyi, aryl,
heteroaryl O-alkyl, o-atyl, s-alky), or s-aryl grc up, and R* is H, OH, an
optiomally  substimted alkyl, alkemyl, alkymyl, cycloalky],
heterocycloalkyl, aryl, heteroaryl, O-alky), or ¢)-ary) group, or NR*!R?,
where R¥ and R% are each independently 13, OH, or an optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl group;

cyano;

This Sheet Has 5
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nmetabolite, or solvate according to claim1l1l, wherein RS R6, R7. and R3 are
each H 5. A conpound, pharmaceutically acceptable salt, prodrug, active
net abol i te,w@m,ﬁqj‘vat e according to claim1, wherein X is peayfiscoR3ssd. A

conmpound of the f a: Rls HON >-R' Y Rl4 This Sheet Has Been
Replaced wherein. ~ 111111 Yis as defined in claim; 1L Err e rin |
III”'“‘HWE EET (ARTICLE 19) WO 01/16136 111111111211121 211111 IN11
I *¢ L SRt is an aryl or heteroaryl group
unsubstitdtefi or subst i tut ed mﬁﬂaupmﬂ:snmed e 284S ilkugl tgclcahect ed from
hal ogen, hydroxy, nitroy, heteroaryl al koxy, aryl oxy,
and heteroaryl oxy groups, W OTE%W aryl heteroaxyl al koxy,
aryl oxy, and het eroaryl oxy d-?(%s "d\f’@ R derb i anuonsiinaily subsitsted jabklt ed wi t h
one or nore substituent sikeasl, ey ey hag@@dom y,he,w&oﬁ; | coxy,
cyan, nitro, and am no; %ﬂ]gl s eg‘,‘a daRl tionally
substituted al kyl, al kef¥ g k‘&"? ‘H’e?“é pdseerdsaiiE | | aryi
orheteroaryl group; or ar phappm@ut ma:itlhtgd abok pdliedoj 1o adiyh, cmmhyl,ug, activ. -
nmetabolite, or solvate h&gg&yglg;mﬂ,wlﬁmlhﬂmuylmp,
OR", where R™ is H or an optionally substituted alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, or hsteroaryl group;
S(O)R', where n is 0, 1 or 2, and W'Sis: H; an eptionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, 1eterocycloalkyl, aryl, or
heteroary! group; or NR”R?*, where R% and K * are each independently
H or an optionally substituted alkyl, alkeryl, alkyny), cycloalkyl,
heterocycloalkyl, aryl, or hetexoaryl group; or
NR'R®, where RV and R are eac) independently: H: an
optionally  substituted  alkyl, alkenyl, alkymyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; CtO)R*™, where R¥! is H,
an optionally substitted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, O-alkyl, or ¢)-aryl group, or NR7®2,
where R and R™ arc each independently H, OM, an optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl group or S(O}NR®N?, where R” and R%* are cach
independently H or an optionally substitutec alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, or leteroaryl group (c.g.,
unsubstituted or substituted with one or more : ubstitnents selected from
alkyl, alkenyl, alkynyl, cycloalkyl, hete ocycloalkyl, aryl, and
heteroaryl groups unsubstitated or substinted with one or more
substituents selected from halogen, hydrory, nitro, cyano, amino,
trifluoromethyl, alkyl and aryl groups); or §(0);NR*N?, where R¥
and R* are each independently H or an opionslly substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or hoteroaryl group;
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7. A conpound, pharmaceutically acceptable salt, prodrug, active

nmetabolite, or solvate according to claim®6, wherein R' is nono- or di
substi t utywggeyiny! . 8. A conpound, pharmaceuti-cally aceerusbissssalt,
prodrug, active netabolite, or solvate according to claim1, having a.
PARP-in) abiting activity corresponding to a K4 of 10 Mor less in a PARP
enzyne inhibition assay. 9. A conpound, pharnmaceutically acceptable salt,
prodrug, active netabolite, or solvate according to claim1l, baying a
cytotoxic ty pot hisBeisl¥tactivity corresponding to a PFso of greater than
| in a cytotoxiciRys mdhbgin @hikgn assay. 10. A conpound according to claim|l
sel ected front t i Shi.n fLANHO NHLOI JI1I ~) NN N DNN
NN Thi s Sheet H;k?,%éﬁ?@{;%(%%%&’%% “¥111111111111° AVENDED SHEET
(ARTICLE 19) WO 01116136 Kl 1lliii 111121 VIIl M1l PCINSO82 * CL . NS

H—EEEkr 3 N—==11 f N WP optionally subSttrted alkys, MNEFD AP, cycloatkyl,
ORI ettt oo rngs
e ey Ly -C(0)-R®, where R® is: H; an optijmally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, :.ryl, or heteroaryl group;
or OR’! or NR™R®, where R*, R a2nd R™ ¢ each independently H
or an optiomally substitnted alkyl, alkemyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; __
where when Y is CR®, R, R%, R%, K, R, R, R’, and R" are not all H;
or a pharmaceutically acceptable salt, prodrug, active metabol: te, or solvate thereof,
2. A compound, pharmaceutically acceptable salt, prodmg, active
metabolite, or solvate according to claim 1, wherein R' is un sbstituted, mono- or di-
substituted aryl or heteroaryl.
3. A compound, phammacentically acceptable salt, prodmug, active
" metabolite, or solvate according to claim 1, wherein R*is H or halogen.
4, A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according 1o ¢claim 1, wherein R® RS, R7. and R® are cach H.
5. A compound, phanmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 1, wherein X is oxyg .
6. A compound of the formula:
RS

H
(v) <‘
y—N
l// Y/>_R

R - This Sheet Has Been R
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or a pharmaceutically acceptable salt, prodrag, active naetabol ite, or
sol vate thereof 11. A conpound of the formula RZ Fe NR 7CRT Re "/:Z

R/ N wher ej,nQ; OorS and all other persdress2zare as

defined i ﬁvbgpg}ﬁiss mmumummrwullaccept abl e salt, prodtug, active
metabo ite, or sol vate ther’eofc L12* A& cdnpound, pharnmaceutically

accept abl e Bah, prodng, active netabolite, or solvate accordi ng to claim

11, wherein Re and 1.9 are each independently Hor nethyl, R4 is H or
hal ogen, R5, an | R8 aR¥ lemrhMMwuponsy@mmi@embsdmm@m 240 'T' his

Sheet Has VIII Illdrm o 19) WO
01/ 16136 11"1 mf?rlf‘f iohschicht sl ¥ Elop DR i e AL Bt ol

conposi ti on conpr i tERFYhElpTY, pryloxy. MW@WM#W%FW“?@M%} Li ng agent
sel ected from cornpemads, axar aploew tahd Abtbrgargioxyegrivwps | age s@hbsttutepropdr ugs,
active metabol it egnaRRel S Yl 65mie salitublifsclelied * bRl Miohen, roxy,
fower alkoxy, cyano, nitro, and amino;
R'#4s H or halogen; and -
15 is H, an optionally substituted alkyl, alkeayl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group;
or a pharmaceutically acceptable salt, prodrg, activ: metabolite, or solvate
thereof.
7. A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 6, wherein R'! is mono- or di-substituted

pha_ny].

8. A compound, pharmaceutically acceptable salt, prodmg, active
metabolite, or solvate according to claim 1, having a PARP-inliibiting activity
corresponding to a K; of 10 M or less in a PARP enzyme inhibition assay.

9. A compound, pharmaceutically acceptable salt, prodrug, active
metabolite, or solvate according to claim 1, having a cytotoxic ty potentiation activity
corfesponding to a PFsp of preater than 1 in a cytotoxicity potentiation assay.

10. A compound according to claim 1 selected fron. the group consisting
of:

3 g @
2% | h

b KRG
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(b) a pharmaceutically acceptable carrier t w said PARP-inhibiting agent.
14. A method of inhibiti ng PARP activity of an en :y ne, conprising

cont act i ngpollifs1$7zyme with ct ive anount of a conprecrwsiozass:
pbarmaceutically acceptable Hm u (ulﬁct i've nmetabolite, or solvate
as defir ed in claim1. 15. g to claim14. wherein the a
uzyne is pol y(ADP- nbose) polyneri se or tan yrase. 16. A nethod of

i nhi biting PARP enzyne activity in nmammalian tissue by admnistering to a
mammal a therapeutic@lly effective amount of a co ound pharmaceutical ly
acceptabl e salt, g, active getabolite, I te as defined in
claimi1. 17. Arreto Oflnhlb @PARP CIVIt an or zyne, conprising

contacting the enz unt of onpound,
pharmaceutically ac able S N r tlg, activ olite, or solvate
as defu Led in cIa|m11 18" Ac ound of c im1 selectedfromthe gr ow
, p consisting of ; NK H N Nj O O NH NH NN ' N~
NJ\V I 1T NO NF } Thi et Has epl aced 241 1111111111 11
Frrr e rl AI\/EN EET (A E 19) WO 16136I~|IIII|111111p|II
1111111 IN | PIVUSQ/\BQ
j N—) N_) Qé‘uﬂ
| o
- (—
R 3
e - NHCH, - C) : and //

ora phammaceutically acceptable salt, prodrug, active metabolite, or solvate thereof.
11. A compound of the formula:

R R
wherein:
ZisOorS;
R’ is H or alkyl; and

all other variables are as defined in claim 1;
or a pharmaceutically acceptable salt, prodmug, active metabo ite, or solvate thereof.
12. A compound, pharmaceutically acceptable salt, prodmg, active
mefabolite, or solvate according to claim 11, wherein R and 1 ate each
independently H or methyl, R* is H or halogen, R*, R®, R?, an 1 R® are each H, and X is
OXygen.

S

i R
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*CLMop NHF NHNHIei Gt+h, NHCHHO (~H71s ~Na O NH NH/ NH \ |
N\ .:~J .\l NNN~HPD CH3h JI moo, NH \' N, \ --NH
| Owh, O NHpiddihAbz¢ H ., . ~“mmm“mm +MJ } +Me N pPCT/USO0R3EM2cet Has
Been Repl aced 242 ~I1~I1 11 SHEET (ARTICLE 19) WO 01/16136
PCT/ USOO 23882 o . | hi# IThifl HI™fY H jil NHNHCL S M .

13. A pharmaceutical composition comprising:
® an effective amount of a PARP-ivhibiiing agent selected from
compounnds, pharmacentically acceptatile salts, prodrugs, active
metabolifes, and solvates as defined in :laim 1; and

()  aphammaceutically acceptzable carrier for said PARP-inhibiting
agent. '

14, A method of inhibiting PARP activity of an en cyme, comprising
contacting the eﬁzyme with an effective amount of a compoud, pbarmaceutically
acceptable salt, prodrug, active metabolite, or solvate as defir =d in claim 1.

15. A method according to claim 14, wherein the ¢ nzyme is poly(ADP-
1ibose) polymerase or tankyrase.

16. A method of inhibiting PARP enzyme activity in mammalian tissue by
administeting to a manmmal a therapeutically effective amount of 2 compound,
pharmaceutically acceptable salt, prodmg, active metabolite, or solvate as defined in
claim 1. 3

17. A method of inhibiting PARP activity of an er zyme, comprising
contacting the enzyme with an ¢ffective amount of a compound, pharmaceutically
acceptable salt, prodrug, active metabolite, or solvate as defined in claim 11,

18. A compound of claim 1 selected from the group consisting of :

Q% o® el ke

2% BN T

oj Q_EL) - ) '\‘:")"
SN
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M' M- and O; or a pharnmaceutically i cceptable salt, prodrug, active
nmetabolite, or solvate t 9 A C onpound accordlng to claim1 having
the fc rrpgbiaetssl T Fe 7 j!im{“m mum CorS; Y is N 3CTAUSW/2388fere, R3
is: H halogen; cyan; A stituted al kyl, al kenyl, alkynyl,
cycl oal kyl, heterocycloal kyl, aryl, or heteroaryl group; or -C(W-

where Wis 0 or S. and R2 is: H OH an optionally substituted aIkyI:
- al kenyl , al kynyl, cyoloakky_f heterocycloalkyl aryl, heteroaryl,
;o Of . whe

O al kyl, or O 2 and &re each

I ndependent | y bsgitate | kyl, al kenyl,
allynyl, cyclo yjy or | oaryl group; -CRS N
RR', where R29 i ituted amyrg, alkyl, alkenyl,

aIkynyI cycl oal 1-e A |, or h roaryl group, and e
is H, CH an optionally subs aIkenyI algynyl, cycloal kyl,
%ﬁoup or NR31R32,

het er ocycl oal kyl ,af§4®; het'e e, M) ary |
where R31 and 3 g W .NHH, or an optionally

aI JEL et erocycl oal kyl, ary

RN

I 1]

substituted a :
or hot er oaxyl epla 1111221 Tu Hilll]
1H1g taltrrarrrrerr

I,
‘ i K
243 AVENDED SHEEMARTI CLE pe
r/ US00/ 23882 Rt e %yan: .
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an.. optionally substituted al kyl, alker yI al kynyl, cycloall yI,

het erocycl oal kyl , aryl, or heteroary[ group;. C(OR12, where R2 is: H an
optimally swbai/idiut ed al kyl, alkynyl, ‘al kynyl, cycloal kyl perusso23ssz

het er ocycl oal kyl, nyl, or heteroaryl group; or 00 or NR21IRR, where R' e’
and R12 a e each independently H or an optiognally substituted al kyl,

al ken31, al kynyl, cycl oal kyl, heterocycloalkyT*‘““T‘*Of-he{eroaryl group;
OR13, Where R13 is H or an optlonally sub ,”"uum, | kynyl ,

al I cynyl, eycl oal het er.ocyc oalkyl 'Tgroup, S(O . R16,
where n is O, m;@?ié{ and Il | H; an optlodaIPy substituted al kyl,

al kynyl , al kyny el oal kyl , eterocycloalkyl aryl, or heteroaryl

group; or NR?3RZ4, ere R23 Re ' are each independently H or an
optionally substi eqeal kyl, n yI aIkynyI eyel oal kyl

het er ocycl oal kyl , ik orgetero ,@?F%% NR17R18 where R' and Rls an
cad i ndependently: "1t an ™dptiondl Iy éﬁﬁg QH?MHFﬁﬁPm legaltapradrue. al kynyl
cyel oal kyl, hec@reowjabbloaloksolvateahieyeof, or beteroatyl group; or r (O 2NR N26,
whére R25 and R16 e gﬁ&gﬁg ‘Qﬁﬁﬁ” ' nalty substituted

al kyl, al kenyl, aIE@ny?ﬁﬁcygﬁga y Ia‘Leterocy oa t ryl, or

heteroaryl group; Reis Hor alkyl;.. 4 #s H, halogen Pr al kyl; R5, R,
R7, and Rt ate each independently sel front H, an optionally
substituted al kyl, al ken y1, alkynyl, al |l cyl, heterocycloal ky], aryl,

or heteroatyl group; and -C(O RS, wh Ye Is: 13; in optimally substituted
align, alkynyl, alkynyl, eycloal kyl, heterocyel oal kyl, f ryl, or
heteroatyl'grodﬁ?ﬁm%r OR51 or. NR R3, where R5, e and RR ate each

i ndependently H orXasOa%i onal ly substituted al kyl, alkeny'., alkynyl,

cycloal kyl,  het er og4ek 6ty hnerdd®il:. OF hgteroaryl group;

halogen; o

Cyano,

an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; or

~C(W)-R*, where W is O or S, and R* is: H; OH; an optionally
substituted alkyl, alkenyl, alkynyl, cycloalky!, heterocycloalkyl, aryl,
heteroaryl, O-alky, or O-aryl group; or NR¥'F %%, where R” and R* are
each independently H, OH, or an optionally 1.ubstituted alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, or )ieteroaryl group;

-CR®=N-R*, where R is M or un optionally substituted

ino, alkyl, alkenyl, alkynyl, cycloalkyl, Jieterocycloalkyl, aryl, or

heteroaryl group, and R* is H, OH, an opionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocyeloalkyl aryl, heteroaryl, O-alkyl,
or O-aryl group, or NR*'R*, where R*' and F ** are each independently
H, OH, or an optionally substituted alkyl, all enyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group;
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This Sheet Has Been Replaced 244 SilIN 4 ~~~~1111 111l ~I 111l AVENDED
SHEET ( ARTI CLE 19) WO 01116136, ITII111 11111 11111 R R S

PGT/ USOGR3%8@36 C L m's where " FRETHRIZRE o R,
and R are :r?ot all H or a phar mlmmaﬂlmumt abl e salt, prodrng, active

met abo) ite, or solvate thereof.* This SHeef Has Been Repl aced {1lil

{1111 1112722 L1 11 245 AI\/ENDED SHEET ( ARTI CLE 19) WO 01/ 16136
PCT/ USOQ/ 23882 RIATEMENT U DER ARTI CLE 19(1) Repl acenent sheets with
anended clains | and 19 afe I rovided herewith. Please note that clains

2-18 and the abstract rent Aptionailyosibeitated Gllyl, rﬂfﬂfﬂgyla#&wlfb eesdybeen anended
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subshmwd alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalky] aryl, or
heteroaryl group; or NR*R*, where R* and R are each independently
H or an optionally substitated alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; or
NR'RY, where R"” and R™ aro cact independemtly: H; an
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or a pharmaceutically accepteble salt, prodrug, active metabolite, or solvate thereof,
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STATEMENT UNDER ARTICLE 19Q1)

Replacement sheets with amended claims 1 aod 19 are provided herewith, Please
note that claims 2-18 and the abstract remain unchanged. Clamns 1 and 19 have been
amended to delete “H™ and “halogen” as R’ substitucnts. It is suomitted that the claims as
amended herein do not exiend beyond the disclosure of the ir ternational application as
originally filed.

An Amendment under Article 19 must be filed within 2 months from the date of
transmittal of the international search report or 16 months from B e priority date, whichever
umelnmt expires later. Applicants submit that this amendment s timely, being due on or
before May 29, 2001 (the later of the two time timits), and that no jee is due. However, in the
evgx.lt any extensions of time or additional fees are required to prevent withdrawal of this
application, then such extensions of time are hereby requested and : ny fees required therefor
(including fees for net addition of claims) are hereby authorized to be charged to our Deposit

Account No. 50-0622.

246



