2 June 2006 *167167* TRICYCLIC | NH Bl TORS OF POLY( ADP- Rl BOSEUNP@OORERASES
CROSS- REFERENCE TO RELATED APPLI CATI ONS This application clains the benefit
of U S. Provisional Application No. s 60/152,142, fil e 999.
FIELD OF THE | NVENTI ON The invention pertains to conpou mﬂmm MMW

pol y(ADP-ribose) -polynerases, thereby retardi-ng the repalT

strands, and to nmethods of 10 preparing such conpounds. Th&¢ftention al so
relates to the use of such conpounds in pharnaceutical conpositions and
therapeutic treatnents useful for potentiation of anti- cancer -t herapi es,

i nhi bition of rMERICYCXCINHIBITORE QEPOLY(ABPRIBOSE) POLYMERASESand

neur odegener at'i ve di seases, and prevention of insulin-dependent diabetes.
+15. BACKGROUND OF THE | NVENTI ON Pol y( ADP-ri bose) pol ynerases (PARPs),

nucl ear enzymes foungpgvsBREFERERCE TOREATHD A PPEICATIONG al yze the

transfer of ADP-riboSe units from nicotl nam de adeniné di nucl eoti de (NAD)
"to nucl ear accefFhisr applivaéom s]aims dthe reenefit pEnEi| Brovisionahepplicationt Non of

pr ot ei n- bo d br hono- ADP-ri bose pol yners. 20 Activation
of PARP® an@&éﬁ%ﬁ?‘? ?Pgﬁsg'f pol y(ADP-ri bose) are induced by DNA
strand breaks, e.g., after exposure to chenDtherapy, I oni zing radiation,

oxygen free radicals, or nitric_oxi de The acceptor proteins of
pol y(ADP-ri bose), i ncluding D) NN ases, DNA and RNA

- pol yner ases, o y ﬁ@gﬁﬂ ses,
are invol ved i %ﬁl l#\‘%laﬁ(??\g % nt egr‘ﬁ% é@ tEecause tﬁos cel Iti?&%ﬁ
ADP- r i bos e pblyarsdses, therehyastardisg ﬂmsepmmfedtmmged]DNﬁesmﬂaland tofnefhids of r and
chenm: Hor aByFPSLE Bih pBRewHBL D Ferie pecieira o Bl FbEREnRhamnds i
chenot ker a sto
various typgmftentieal ohlﬁ@ﬁ@ﬂ'l(ﬂﬁeragéﬂﬁi%ﬂdﬁﬁﬁnksy“eful\ Rirlfotdnineici of MARP nay

retard intracell ul ar
cancer therapies, inhibition of neurotoxicity consequent to stroke, head trauma, and

neurodegenerative diseases, and prevention of insulin-dependent diabetes.

15 . BACKGROUND OF THE ON
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.

28 Because this cellular ADP-ribose transfer 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
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repai r and enhance the antitunoreffects of cancer therapy. 2Hneed06in vitro
and in vivo 30 data show that many PARP inhibitors potentiate the effects
of ionizing radiation or I *@0002* 2 June 2006 cytotoxic drugs such as
DNA net hyl ati ng agents. Thus. inhibitors of the PARP enzyne are useful as
adj unct cancer chenotherapeutics. PARP inhibitors are additionally useful
I n therapy of cardiovascul ar di seases. |schem a, a deficiency of oxygen
and glucose in a part of the body, can be caused by an s obstruction in
r a massi ve henorrhage. Two severe

t he bl ood ve sel B@& are
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i scheni a/ r eper f UBABR lnhipums@e adfitionally piseful irathgrapy of Adfdiovalsédlart dissasesa novel

a roachto erfu n and infla nlorelated
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"Prot ect i on®eYE%;i faERs, hepts attack and straknesre anajorckiHers dn ithes develdped worldoyCell

Cardi 232225?%%“’%%%?‘5%%%‘“" et o) 2 ada e PSS PABR:p

enzyne are ishibitorssaré being dhvdiopedrte teht ischemid/mpefidion infRRs e $e6.g.! Bhalel Oke,
i schemi a, the

head t d t di Af t b

i stri bt 1 o /SR PR P ROTR Bpniict 14 o8 ischemiprrpmhsorand idlmmaton: 1 he
vher ereRédd®

ar eas I ere wmesa:cmnuaguegi Drags:" &1 Prdspeds ?mg{)'f'@%b%ﬁlre%ose)%%g)ér

damage (Love et al "Neuronal accumnul ation o

brain i scha®fhley b’ecaﬂeeﬁ (51% Hghibisionaefl PARE h@dbeﬂushﬁwmlt@gryot(:&mmt
25:98-103) . on o pronotes resi stance
to brain inj [k;(tr)cfpdg?ter str ﬁw{%gﬁhsmﬁgﬁugj ngar et Vi, PpROIERE against

myocardial ischemia and reperfusion injury by 3-ammobenzanude, an inhibitor of poly
(ADP-ribose) synthetase,” Cardiovascular Research (1997), 36:205-215).

15 Inhibitors of the PARP enzyme are also useful inhibitors of neurotoxicity
consequent to stroke, head trauma, and neurodegenerative diseases. After brain
ischemia, the distribution of cells with accumulation of poly(ADP-ribose), that is, the
areas where PARP éyas 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; Ziang,'
“PARP Inhibition Results in Substantial Neuroprotection in Cerebral Ischemia,”

2s  Cambridge Healthtech Institute’s Conference on Acute Neﬁronal Injury: New
Therapeutic Opportunities, Scpt. 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-



"7schemic Brain Injury is Mediated by the Activation- of P& JHnA[3006

Ri bose) Pol ynerase, " J. Cerebral Blood Flow Metab. (1997), 17:1143-1151;
Zhang, ~TARP Inhibition Results in Substantial Neuroprotection in Cerebral
| schem a,"” 2s Canbridge 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 arole in
the cell death consequent to head trauna and neurodegenerative di seases,

e oo THESASRoRARL R BRIRO U RIETH MBI RS Bhebafipdisis, "

initiated bynNe@rodegenationind PRRPTIBMBR&:%%@PB%SEBIG Neﬁid%hﬁ%ﬁv% At% cRiE Anr[.)
depol.ari zed nerve ternmnals (Cosi et al. 2 June 200 ose)
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as-a resslt of Parkinppntiedisess namexhibPle ofSa GRuBeRMeRIvVE Rondition whose
enzyne-cat al yzed PARP reaction. s Parkinson s disease is an exanple of a

neur odegene PAIETFEI0R SARH be pRRVeRksicty PARB dnhibitionn, %19"15@‘ # bavendammpnsirated _p
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for PARP are "dramatically pare mthe e exposure
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causes parklcggs(&m 1{2) hurrans%u%am mal . Sai%&: ﬁ' “Poly&ﬁ/l; SI bose)

10 pol ynerase activa

1- met hylhe4- @b@mekas&a&lﬁuﬁnhﬁﬁih&b!dﬁ I-UYB@ictrah Tepni sm "
Proc. Natl ad Sci, USA (1999) 774 79 VPTP o entl activates
PARP excl usr‘%ﬁfl parkinseni eE’é’énNﬂﬁlnﬁﬁﬁi ﬁéhr (1999), 16 Ulﬂsi'/gﬁ i MPEPgr a,

the part of b&supaawatewm &%ﬁﬁﬁ%f a&lﬁm%ﬁaﬁ,%&{&ﬁeém téhﬁ ¥Lﬁ4s ggnt of

par ki nsoni sm Hehce, potent PARP i ors my s onse
devel opnent nigra, the patti f thei lpphl\nly)scodegenamwn is associated with development of

parkinsonism. Hence, potent PARP inhibitors may slow the onset and development of

15 this crippling condition.

Furthermore, inhibition of PARP should 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 -
cleavage of poly(ADP-ribose) polymerase,” Mol. Cellular Endocrinol. (1998), 139:99-
107). In models of Type I diabetes induced by toxins such as strcptozocin 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-ribose) 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



Furthernore, inhibition of PARP should be a useful approacl? Jure 2006at nent

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., US Patent No. 5,589,483. 20 PARP inhibition is also being studied
at the clinical level to prevent developnent of insulin-dependent diabetes
mellitus in susceptible individuals (Saldeen et al., "N cotinam de-induced
apoptosis in insulin producing cells in associated with cleavage of

pol y( ADP- 1 i ogseRtanesilsYdikdi y l....Cell yl ar Endocrinol. (1998), 139:99-
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devel opnen r%‘i%l%% CRPEUics. " poly (ADP- ribose) pol ymerase, nitric oxide,
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devel opneniSzatio, diReke b PolyiABPibbiLr aneous  aut oi mune di abet es
nodel , the @%&%QS{SS i ayget i C ,m)usg iéae%eir%pgﬁmnﬂa". on; ™k J. \Rioghem - pot ent
and speci f £ PRI AS: Saabe atal, Peotestisinuhgainst PRk giiffe-iRiuBYEBb] fast

condi L ons.duy e A Devilbontof P AHAGT of VoiyodiRorbase) Spnbemsat an
i nhi bi tor Brocodegl A 5¢ibbS4)1998Y,950B1386%-7bn col | agen-i nduced arthritis,”

Portl and Press .QR(Pl 98 5.280-281;, Szabo, "Role of Poly(ADP-ribose)
~Synt hetase in Iﬁﬁ)grmat ?agﬂ?y..o YMGS 1pexiensive. It (S 9&entlB béénl Jliokwnlfhat Szabo

s strikingly homologous to PARP
and have been shown to have PARP activity in vitro. It has been proposed that
15 telomere function in human cells js regulated by poly(ADP-ribosyl)ation. PARP
inhibitors have utility as tools to study this function. Further, as a éonsequence 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  beassociated 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. 5,756,5 10; 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 quinalozinone compounds (International
Publication No. WO 98/33802_). Suto et al. reported PARP inhibition by certain

4



10 Proc. NatL Acad Sci. USA (1998), 95(7):3867-72). The PARRUngrA00§ of
enzynes is extensive. It has recently been shown that tankyrases, which
bind to the teloneric protein TRF-1, a negative regulator of telonere

| engt h mai nt enance, have a catalytic domain that is strikingly honol ogous
to PARP and have been shown to have PARP activity in vitro. It has been
proposed that is telonmere function in human cells is regul ated by

pol y(ADP-ri bosyl)ation. PARP inhibitors have utility as tools to study
this function. Further, as a consequence of regulation of tel onerase
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Synthesis of _a New Series of Potent ri bose)
Pol yner ase, " NAnethelgsse there ioyrstil mdgﬂwr (smﬁimolciuli:@isﬂipbﬁhds tBat hdel aetieé al .

have reppARBANRILIGES, 'gébflggxaily% le! Baf ne physical, chemical, and pharmacokinetic
properties desirable for therapeutic applications.

18 : SUMMARY OF THE INVENTION
Thus, an object of the invention is to discover small-molecule PARP-inhibiﬁng

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: .

wherein:
XisOorS;
Y is N or CR3, where R’ is: H;
2; , halogen;

Cyano;




t he qui nazoline class ("Resistance-Mdifying Agents. 5. Syr? #énsi2008nd
Bi ol ogi cal s Properties of Quinazoline Inhibitors of the DNA Repair Enzyne

Pol y(ADP-ri bose) Polynerase (PARP)," J. Med Chem (1998) 41:5247-5256).

I nternational Publication Nos. WO 99/11622, WD 99/11623, WD 99/11624, WO
99/ 11628, WD 99/11644, WO 99/11645, and WD 99/ 11649 descri be vari ous
PARP- i nhi biti ng conpounds. Furthernore, certain tricyclic PARP inhibitors
are described in commonly owned U S. 10 Provisional Application No.

60/ 115,431, filed January 11, 1999, in the name of Webber et al., the
di scl osure of which is in@8rRsionally sybstitetedrakyle aiengl, nalkyiyhetyotdaias, there

Is still a need for - ul o] upds that are active PARP
i nhi bitors, especial I%EEH%% mat gvgpgﬁg}ﬁ%l ',gr?!"rl?e(Z?'&al unsybstituted or
phar macoki netic propebstitwed deiti ronel or fradret AkAREA | Sl KoM Hkben! S

SUMVARY COF THE INVENP%\’I Thys, an object of the invention is to disCover
snal | - nol ecul e PARP- ¥ Uy CYRRIRd ARiNO, Auchalkexy, elijyk atyl, sdthetetivasylover

compounds.of the gentrap® fubsfued ORI SHERA R obs 8B asisfiREa ve 20
PARP inhibitors: . Feleqtsl fromihakogeRAhyirdy, nite &ydio, and &fRhslly substititell OF
CR3, where R3 is: H ,Agaloden ver %%%g (such as O-aryl)); or '
-C(W)-R®, where Wis O or S, and R® is: 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 cach independently H;
15 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
20 halogen, hydroxy, nitro, cyano, amino, trifluoromethyl, alkyl and aryl
groups); |
-CR¥=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¥ js H, OH, an optionally substituted alkyl, alkenyl, alkynyl,
30 ~ cycloalkyl, heterocycloalkyl, aryl, heteroaryl, O-alkyl, or O-aryl group
' (e.g., unsubstituted or substituted with one or more substituents selected




————
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al kynyl, cycloal kyl, heterocycl oal kyl, aryl, or heteroaryl group (e.g.,
unsubstituted or substituted with one or nore substituents selected from
hal ogen, hydroxy, nitro, cyano, and am no, and al koxy, al kyl, aryl, and
het eroaryl groups unsubstituted or substituted with one or nore
substituents selected from hal ogen, hydroxy, nitro, cyan, and optionally
substituted am no and et her groups (such as 0O-aryl)); or -C(W-R20, where

Wis 0 or S, and R20 i s I?—JB n optional |y substituted al kyl. alkenyl,
al kynyl , cycl oal kyl , T8 &plogsre by Wr cyanoy itto, ;3ad amine. and alkyl pgd aryd,

O aryl group (e.g., :éﬁﬁi?? {,frg,ﬁge(pr S t 0

substituents selected f ral ogen oﬁy ﬁﬂu{eucslgﬁomet E&r?lﬁgre s argﬁnﬁo and

al kyl and aryl gr oupseluctedjﬁsm balogen, bydrexgbsrﬁtrducyad) andhhum),eordﬂR
substituents sel ect ed fro a shydr ox itr cyan and am.n
NR27R28, where Re7 afth ?‘é‘fé‘acﬁ“ﬁ fﬂfép‘@ﬁ &‘r“g‘:‘ﬁﬁ %Eli-l“aﬂ‘ BB‘E?f@hgl
substityted al kyl, alsk@%md Ay Bikkayl CAHRIRA 1 akRfRyeIRA! feyl, ,oraryl
or heteroaryl group , unsubstltut ed or sub ituted"wi th oné or nore

substituents selecte etemmlearm}p (el RWBHmtedlmy&WSntuonldabkqlor more .

het erocycl oal kyl , ar he rq st d or tituted

wi th one or nore sub)él,"{l uen S %g ct e%mgroalr]ri%iha Pr "H%’fﬂygxf lﬁf’#‘?’fb

cyano, anmino, trifluberreytiyilkylnl kiyl, aand tieydroaryl groups unsubstituted or
substituted with one or more substituents selected from halogen,

10 hydroxy, nitro, cyano, amino, trifluoromethyl, alkyl and aryl groups);
R'is H;
halogen;
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,

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

dycloalk_yl, heterqcyclo_alkyl, 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); :

C(O)R‘z, 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 OR" or

NRYR%, 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., uﬁsubg;jituted or

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



groups); -CR29=N-R30, where R29 is H or an optionally subs2Uung 2eDéanm no
(e.g., dial kylam no), alkyl, alkenyl, alkynyl, cycloalkyl,

het er ocycl oal kyl, aryl, heteroaryl, group. (e.g., unsubstituted or
substituted with one or nore substituents selected from hal ogen, hydroxy,
cyano, nitro, and am no, and al kyl and aryl groups unsubstituted or
substituted with one or nore substituents selected from hal ogen, hydroxy,
nitro, cyano, and amino), salkyl, sakyl O al kyl, or 0- aryl and R30 is H,

OH, an- optionally substituted al k al kenyl al kynyl cycl oal kyl,
het er ocycl oal kyl , ar?ﬁfyﬂ MHVY heserdcysibalkyls @yhr gid dhetewgaryl( ezrén

unsubstituted or sub re substituents selected 6 2
June 2006 10 from haﬁlggg‘}eblrgl&&ﬂed\é&rr %%%HHH%H?P‘EB‘“%\?@S%%“ eoted Bomy|  and
aryl groups unsubst nmlogad hydroxypaitio} B2, Wntds, Q:‘i'ﬂuc%mg?ﬁlﬁ aﬁgﬂ%{{@nt s

sel ected from hal ogen, droxy, nitro, cyano, and am no
where R31 and R32 ar@“ﬁ‘&% | ndependently H,- OH, or an optionally

substitgted al kyl, al kenylori3ldgyedyR?3 &Y | kil r,oc ryl, or’
het eroaryl group (e g., unsubstitut edl o?i gaglbym{‘ﬂ'ryeﬁ'% %ﬁd'ﬂﬁ'lloﬂ“?%’ﬁ
substituents sel ect e@lkyndimcyéliualiyl, Abtermvytloalkyik wipl] or Giehd@a Katbup

het er ocycl oal kyl , ary, bs“tbbn et er,0q ups unsubstituted or sugstltut ed

[0
with one or nore subs | en°§é‘|"?§8’%‘?fg W%%@@@rﬁ“bsmwtﬂﬁm cyan,
am no, trifluoromet hjhloge, biytroR P ocydhy, nifth OMRE Amind, aﬁ@aﬁéy} a&@k&g%mupscyano

unsubstituted or substituted with one or more substituents selected from
10 halogen, hydroxy, nitro, cyano, and amino);

' S(O)R', where n is 0, 1 or 2, and 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 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, cycloalky], 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 NR"Rls where R'" and R™ are each independently: H; an
optionally  substituted alkyl, alkcnyl alkynyl, cycloalkyl,

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

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

. alkynyl, cycloalkyl, heterocy_cloalkyl, aryl, and heteroaryl groups

30 unsubstituted or substituted with one or more substituents selected from
halogen, hydroxy, nitro, cyano, amino, trifluoromethyl, alkyl and aryl

()




an optionally substituted al kyl, al kenyl, al kynyl, cycl oal Rylune 2086

het erocycl oal kyl, aryl, or heteroaryl group. (e.g., unsubstituted or
substituted with one or nore substituents sel ected from hal ogen, hydroxy,
cyan, nitro, and am no, and al kyl, al kenyl, al kynyl, cycloal kyl,

. heterocycl oal kyl, al koxy, aryl, aryloxy, heteroaryl, and heteroaryl oxy
groups unsubstituted or substituted with one or nore 20 substituents

sel ected from hal ogen, hydroxy, nitro, cyano, am no, |ower alkoxy,

trifl t hyl, d al kyl X ORL12, _where R12 is: H,

opt i onal 1y subst i ¢ eGP R s i 5L i an cpyienliy epittuied alky,

het er ocycl oal kyl , afa!lteny!?%lk?ﬁ}l?éﬂ?daﬂlyl,%e%%cfogjkgl @nﬁé@%w Uh SHkvPr
| d 25 Trom Ral ogen,”

substituted with one or noré substituents sélect
hydr oxy, cyano, nit rog, O-ardl gaoenpn(e.g.anosubbtityted sorcsubstithted grichi pge Wi SHbet i t ut ed

or substituted with . Of _ Nor e sti.tuents selected fyom hal ogen,

“hydroxy, nitro, cyaﬁggs%&waﬁeﬁ@?g?fp l@éﬁ@“b‘?yd%ﬂ@?: niffoe 2Bd ROYNO,RD'  and

Ro2 arg each i ndependgailiyadd 49! @upsRisiaRldd orsBathielf With e mord! keny!
Yy

al kynyl, cycloal kyl, 30 heterocycloal kyl, aryl, or heteroar group (e.g.,
unsubstituted or ~ sBbstityentsesslesied framdale; hydnowy.snives ¢yanerinsl @minektard f r om

ﬁlerglrbcslclkgg%/lkill 7 gry , gﬁga%éﬁsekthgadrn?l ﬁgar é‘?fpggmali&ég&dmﬁy%g%ﬁylah
optionally  substituted alkyl, alkenyl, alkynyl, cycloalkyl,
‘heterocycloalkyl, aryl, or heteroaryl grdup (e.g., unsubstituted or
10 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(0),NR®N%, where R* and R are each independently H
1s or 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
20 halogen, hydroxy, nitro, cyano; amino, trifluoromethyl, alkyl and aryl
| groups);
R%isHor alkyl;
R*is H, halogen or alkyl;
R3, RS, R, 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, nitto, and amino, and alkoxy, alkyl, and aryl groups

30 “unsubstituted or substituted with one or more substituents selected from



unsubstituted or substituted with one or nore substituents2skne@d8e from
hal ogen, hydroxy, nitro, cyano, amno, trifluoronethyl, alkyl and aryl
groups); OR13, where R13 is: H an optionally substituted al kyl, al kenyl,
al I cynyl, cycloal kyl, heterocycl oal kyl, aryl, or heteroaryl group (e.g.,
unsubstituted or substituted with one or nore substituents selected from
hal ogen, hydroxy, cyano, nitro, and am no, and al kyl and aryl groups
unsubstituted or substituted with one or nore substituents selected from
hal ogen, hydroxy, nitr cyano, and ami no); S(O) OR16, where nis 0, 1 or 2,
and R16 is: H an optl} i ydr%%ﬂtm,myenp aﬂddeumhlbemyﬁsnnaéd(!mydq and -
cycl oal kyl, heterocy heteroaryl group (e.g.

St ot w&&%Lso- DY R

unsubstituted or substit one substituents sel ect ed from

hal ogen, hydroxy, cyano, RC(@PR*avherstRADjs: @%@bbﬁén g%ﬁ&dd:
unsubstituted or subs |tut W th one or nore substituéents se ect from _
hal ogen, hydroxy, nit ksn ;?‘EWBYI syrloatkl st erocmloalllfﬂsmmor\bhmmmd R24

are eachs i ndependent | ¢4 gHuREubRtuted ted a EFE
al kynyl , cycl oal kyl , (gﬁet erocycl og%rkm ary e:[ngl;eosgbﬁtugr% %J g.,
unsubstituted or sulfmmthaloem.vshydmxynmltm andrmupaﬁd wptaﬁdwlegﬁ,glgg from

al kyl, al kenyl, alk cycd oal rocycl oal kyl, aryl, and
heteroaryl - groups unsu'%)sgfl% E%i'tg‘ﬁ‘lg %Fé’ﬂ‘%"?ﬂl h@emssmtedﬁvm

substituents sel ect ethaloge) b fiiro, Rdl af%no): B 1 53 RS
trifluoronethyl, al kﬁﬁand ﬁx:i_groups) O) f?lg mc ere % Rib are

each i ndependent | y: |mc}epgmm&hom qjtioyﬂly mbkﬁm;eld allgiikynyl
eubet 1 L e or | SuReRt, Bepmyineichonh, RELELARN I B hetsin gerwa 11 om
~al kyl, al kenyl ,- (e.g., unsubstuuted or sub_sututed 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%, RS, R, and R® are not all H.
The invention is also directed to pharmaceutically aéccptable salts, prodrugs,
20  active metabolites, and solvates of compounds of formula L.
Preferably, the compounds of formula I have a PARP-inhibiting activity
corresponding to a K; of 10 uM 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 kynyl ,
ituted or substituted with one or nore substituents selected from

unsubst

cycl oal kyl, heterocycloal kyl, aryl, and heteroary? JYyredpes

hal ogen, hydroxy, nitro, cyano, am no, trifluoronethyl, alkyl and aryl 8 2

June 2006 groups); C(O-R20 where R20 is: H OH an optionally substituted

al kyl ,
O al kyI
nor e

al kenyl , aIkynyI cycloalkyl het er ocycl.oal kyl, aryl, heteroaryl,
unsubstltuted or substltuted with one or

855@?”(‘@6?;{ ér opba cF'i“Eiﬂl‘\Yh%ﬂCég@hle saltirpredrugs yaative metabaliteaogd ani no,

s and’ ak§prhte 'yl groups unsubsticuted or substituted with one or

uents selected from hal o, hydr oxy, nitro, cyan and anino) or
optlonally

wh d O
Subst 1 ut o ol RYF PraPARS Ifrertaf S Gnet GERGRR 8y tne Lot pumaitieply

substit

or bhet ereffective gmoupt (:fea g:ompmuadhﬁtfbmw@d dPla ﬁﬂarﬁﬁé&&ﬂlda‘lly %@c&btél‘ﬂe%&ﬁ or nore
substit
het er oc

cycl oal

Wi t h onePARP ranzgmeuditivity conipsising! cﬁiﬁtéiﬁn@ rtﬁ@ed&?ﬂnﬁgﬁﬁh tm% Yundick ré)

f :
there radafacdusih E%%éﬁw’éhﬁyweg@hﬁ%s%%¥@b@%e 2hSokatedhermpty subst tut ed

al kyl ,

‘het er oaryl

(O 2NR25

al ker&%?}_, al kynyl , cycl oal kyl, heterocycl oal kyl, aryl,.

substit g tqﬂ,ﬁg{@ﬂm{,{‘% al kynyl, cycl oal kyl,
heterocyc oal I cyl, aryl gétﬁ#? %’5@?% groups unsubstltut ed or

Subs% i t ut edEMALRDOESCRIPTO S MAERS . RTINS N,

PgdrHoé?/P;Hgi&bmxaR cam no, tr| fI uor.omet y : ' groups) ;

10
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In accordance with a convention used in the art, the symbol :L"'- is used in
structural formulas herein to depict the bond that is the point of attachment of the
‘moiety or substituent to the core or backbone structure. In accordance with another

convention, in some structural formulae herein the carbon atoms and their bound '

~

hydrogen atoms are not exphcltly depicted, e.g., ~ _ represents a methyl group,

N\ represents an eihyl group, Qreprcscnts a cyclopentyl;roup. etc.

As used herein, the term “glkyl” means a branched- or straight-chained (linear)
paraffinic hydrocarbon group (saturated aliphatic group) having from 1 to 16 carbon
atorus in its chain, which may be generally represented by the formula CyHoy,,, 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 havmg from 1 to 4 carbon atoms in its chain.

The term “alkenyl” means a branched- or straight-chained olefinic hydrocarbon
group (unsaturated aliphatic group havmg 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 x

(including both cis and trans isomers).

11
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Ra is H, halogen or alkyl; RS, R6, R7, and R8 are each i ndehdungs2i06y
selected from 25 H an optionally substituted al kyl, al kenyl, al kynyl,
cycl oal kyl, heterocycl oal kyl, aryl, or heteroaryl group (e.g.,
unsubstituted or substituted with one or nore substituents selected from
hal-ogen, hydroxy, nitro, and am no, and al koxy, alkyl, and aryl groups 30
unsubstituted or substituted with one or nore substituents selected from?9

2 June 2006Thatergetalkinid” Gridans Y, . isqnal | y.substit ut ed
amino_and ether groups (suchs?ss%?%t}egl ?;QI%QQQW%&%@P&% is: H
an opthayieg eae enmore carbon-carionl tripleabéteizyind forey2id 10 eXBLAAIAS in jts

het er | ga) kyl,, _aryl lon teroaryl group_ s (e.g., unsubstituted or
subst i PateFAGERlany, atkyayls inclode Yupropynyle | letynyls 2dmtynyl, ogph 1- hydr oxy,
nitromumxngqmggwland al kyl and aryl groups unsubstituted or substituted
Wi th one or nore”substituents selected from hal ogen, bydroxy, nitro, and
am no); .or ORS1 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,

het er ocycl oal kyl, aryl, or heteroaryl group (e.g., unsubstituted or
substituted wth one or nore substituents selected from alkyl, alkenyl,

al kynyl, cycl oal kyl, heterocycl oal kyl, aryl, and heteroaryl groups
unsubstituted or substituted with one or nore .substituents selected from
hal ogen, hydroxy, nitro, and am no, and al kyl is and aryl groups
unsubstituted or substituted with one or nore substituents selected from .
hal ogen, hydroxy, nitro, and optionally substituted am no groups);




where when y is CR3, R, R2, R3, R4, R5, R6, R7, and R8 ar2Jum 2608 H. The
I nvention is also directed to pharmaceutically acceptable salts, prodrugs,
20 active netabolites, and sol vates of conpounds of formula L Preferably,

t he conpounds of fornmula | have a PARP-inhibiting activity corresponding
"to a KL of 10 Mor less in the PARP enzyne inhibition assay. The present

i nvention is also directed to pharmaceutical conpositions each conprising
an effective PARP-inhibiting anount of an agent sel ected from conmpounds 2s

of formula | an gy rmaGeutically acceptable salts, prodrugs, active
net abol i t es, aggsso| vat e ,%?eh @'%F%W@'ﬁtedi partiallypsmurardeudsaf@dtbd, or

accept abl e ammatice monbeyché @ - fusddCoP hES. inyention.is also directed to a

met hod of inhibiti n%f PARP erizyma0 gg‘??‘&f’?f?yy%ﬂﬁr iT8en¥rucsHe dhavinggonljie
enzyne vvit_ﬁ " 8 A (Bordhetaroatbms, e PesiRchrbin ﬂ%rﬁtans.' H,ed .
phar maceut cﬁabéy&le@%ﬁﬁkﬁgélgi%@l%? g&fdrlljg active net aboitt e PXSMPIEY\at e 30
thereof. The invention i % af sb 4k %’Q@%ﬂéﬂm&i ¢ met hods conprising -

i nhi bi tng  PARPhetery Betemtyolé't fdrfto D8 ety SRHG.S Qm‘,'g‘wﬁ%i et val | y

adm ni st er} o ound. 10 2 June 200

accept abl e&?%a (,:’ %‘E@oﬁy ; °rag'ﬁ?4/@1‘ Ren-fised ipblycyatic, ﬁaglsﬁ.g&@mt ﬁwh?g)gné %rhe

present i nmere hietsroatdmé k&l&i@d’fr%&,rlﬁ&é%g to the use of a therapedtrcalfy

effective .arrlg‘HnL of a_ conpound of PO hEYER s‘gﬁ-ﬁhzﬁ“ﬁmlmlyhcmtdcyclcs

accept abl € ?,m’m.m¢mﬂ,mm§cﬁ,&g{w§w§§ in_the manufacture
Ity

of a nedi canentpf ToRRPILL NG . PARP enzyne activ % ng contacting
the enzyne with th cgo lo&%f‘d“’or‘%"‘%‘H’Sﬁﬁil digancal hgn-aronefit allofovae,

prodrdg, deenogxcliceorafusdd palysyelis, R r .enbodi ments, objects

and advangﬁ%e§t0%{s gl?lﬁ i nventi on wi i I B’E‘Eﬁkg‘%%&?&ﬁﬁf%?ntwé qaghdnowni ng

- detail ed deScription. Eﬁmq{E‘WEEBCREmmANﬁuEMBﬁpI MENES Qe1oipyn NVENTI ON

- PARP- 1 nhi sytlobgyl\gesythopentyl, cyclopentenyl, cyclohexyl, ~cycloheptyl, adamantyl
phenanthrenyl, and like groups. ’

A "heterocycloalkyl group” is intended to mean a non-aromatic monovalent

15 monocyclic or fused polycyclic, ring structure having a total of from 3 to 18 rmg’
atoms, including 1 to § hcteroa_toms selected from nitrogen, oxygen, and sulfur
ll.lustrative examples of heterocycloalkyl groups include pyrrolidinyl, teu'ahydrofuryl.
piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, aziridinyl, and like groups. '

The term “aryl” means an aromatic monocyclic or fused - polycyclic ring

structure having a total of from 4 to 18 ring carbon atoms (no heteroatoms).

Exemplary aryl groups include phenyl, naphthyl, anthracényl, and the like

20

A "heteroaryl " is inte; i .
aryl group® is intended to mean an aromatic monovalent, monocyclic

or fused polycyclic, ring structure having from4to 18 ring atoms, including from 1 to

5 h i
; eteroatoms selected from nitrogen, oxygen, and sulfur. Ilustrative examples of
. .
5 'eteroaryl 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

Gio tiO . - 9 : .
ptionally substituted” amines refers to ~NH: groups wherein none, one or two of the

hydrogens is replaced by a suitable substituent. Disubstituted

‘ amines m
30 substituents that are bridging, s

e . i.e., form a heterocyclic ring structure that includes the
amune nitrogen. An ‘a]kylgmino group” is intended to mean the radical -NHR,, where

12



I n accordance with a convention used in the art, the synbolZ2ignai2@d6 i n
structural fornulas herein to depict the bond that is the point of
attachment of the noiety or substituent to the core or backbone structure.
I n accordance with another 10 convention, in sone structural fornul ae
herein the carbon atons and their bound hydrogen atons are not explicitly
depicted, e.g., represents a nethyl group, LI, represents an ethyl group,
represents a cycl opentyl group, etc. As used herein, the term"al kyl" neans

a branched-, or st |ght cha| ned (I i near) paraffinic hydrocarbon group
(sat ur at ed Rai'$ #h a’cg"e dipligilamaine group? is inteped tr ineam the sadi¢dDANRRY, i t S

chai n, whi glje k the fornmula CkH+i, where k is
an integer of %o%aﬁ%g%h%?w H&s)%}#ggyl@? roups i ncl ude met hyl , ethyl,
n- propyl, isopdbeyterm rfopticnglly sub@huédf‘l is intdhdey lto 19&@5&! | that"me

isopentyl neopent |, and the sinple aliphatic 1so g t her eof .
A "lover a QX rbﬁ?‘é"?ge‘a EZ yme&rmqregumhbe mmugmsrunm tho 4

car bon at ogptiddal bﬁtﬁmﬁ,@% S anch
straight - Cﬁgl ned ol efi ni ?mh roglzr gon br oup Cr?égﬁl?qﬁ ‘{5 ﬁgﬂtl% gr oup
E)a(.VI nlg onegmuprmﬂesubmwg 0beuh$9)ut@:bwithltlm spgclalea @%bsﬁa:eﬁ@r fl;ﬁ{]&ss 'iﬁtgbétt& c lhal n.
enpl ary clude..ethen peny pr openy ut eny
2- but enyl , glh%&[')w% eﬁ:yé] ‘faﬁf@ \fé’r‘tl%ﬁg& niiORR ‘%@ﬁf‘&ﬁ?ﬂéﬁd&nﬁeh@mewl s
(i ncl udi nggimph deﬁmﬁﬂsbvbr:aﬁys d gtugdd &%ﬁmﬂ)ﬁﬁ e ik %aﬁkynyl
rocar bon

means a branched or straight- chalned group. eV he or
mor e car boflP QSFPEISFM%MSOamfﬂfmlﬁsuhsumntsar bon atoms in its

g Egl 2 1%2%!{??%3%{;3‘&&3&@9@”% Z%Eiéﬂxl subBS BN infended ¥ ynlacanzanbUt ynyl,
_ substituent for a group that may be recognized or readily selected by the artisan, such
as through routine testing, as being pharmaceutically suitable. Hiustrative examples of
suitable substituents include hydroxy, halogen (F, Cl, I, or Br), oxo, alkyl, acyl,
sulfonyl, mercapto, nitro, alkylthio, alkoxy, cycloalkyl, heterocycloalkyl, aryl,
15 ‘heteroaryl, carboxy, amino (primary, secondary, or tertiary), carbamoyl, aryloxy,
heteroaryloxy, arylthio, heteroarylthio, and the like (e.g., as illustrated by the
exemplary compounds described herein).
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 haJogen; lower alkyl optionally substituted by -OH, -NH,, or halogen; -OH;
-NO3; -CN; -CO.H; O-lower alkyl; aryl; -O-aryl; aryl-lower alkyl; -OCHF;; -CF;;
-OCF3; -CO,R", -CONR'R", -OCH,CONR'R®, -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 opnonally substituted by two substituents forming a bndge for example -O-(CH,),-O-,
where z is an mteger 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

13



The term "carbocycle" refers to a saturated, partially sat@drace2006
unsaturated, or aromatic, nonocyclic or fused or non-fused polycyclic,
ring structure having only carbon ring atons (no heteroatons, i.e.,
non-carbon ring atons). Exenplary carbocycles include cycloal kyl, aryl,
and cycl oal kyl -aryl groups. 5 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

sel ected from nitrogen, oxygen and sul fur. Exenplary heterocycles include

het er ocycl @Epdugts, of Regivanoeanpound mayrheridensified \usingidpshoiues generglly knosapis. A

"cycl oal kyl, group" i d ea - ar ti noval.ent, .10
nonocycl i c tl(1)‘“£rJ ugoerdh%tgl' ycyct Wlh% S d?lﬁgst%glpg ﬁ%@? &é’ gﬁ)%tagbv@f ¥P8m 3 to
18 car bon neshgligueosueh @bthosddesbibetieidwens) . Exenpl ary cycl oal kyl s i ncl ude
cycl opropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl,

cycl oheptyl, ad®edthys and detit\meiabolfey bf a esthpdunl s RUBENtfRA using routine o
"het er ocycl oal kyl g;oup'_‘ is intended to nean a non-aromati c nonoval ent, is

nonocycki ¢ teshniqueskneym inctheiartc See; g, HertobinkGe ehali hdMed. (Glent, 4% 20tbm 3 to

18 rin at. ' Igﬁ% 0 e¢na . romqpi o
oxygen,g anc?6 glﬁjl(]fgl??g mﬁ's%%t{'\?’én g’&a’?ﬁ%‘l’ gg@f iﬁ%?gr'%@}a gg&ﬁ"ﬁ??&%s
i ncl ude pyrResl, i3di 290-230 €19%5hyBoddry Ny| Advanceein Diridy |Res.p1BL224B3y (1984);

mor phol i nyl,, t.hi o | jnyl, aziridin 1. and |ike Y groups. _The term
"arsl " rre)alt %ﬁ%&%ﬁ?’%&'ﬁ%ﬁ&?@?ﬁﬁ%ﬁ‘f‘ﬁ s K cand) farsen, §oK., Resign; uct ur e

having a 't Qindl Applicdrionraf Proriks, DrildDEREDP R PefdBph #}ﬁ}‘ﬂ%—é e
Exenpl ary arylAﬂgroups ff?lic):l uauégggg!)en |, -napht hyl, %n?‘ﬂrg%ltggg , and t eét i ke.

A " het &foard) edsn SlgpvoedsAcademieiBablisberset@?1hn ar omati ¢ nonoval ent, nmonocyclic

or fused polycyclic, ring structure having from4 to 18 ring atomns, :

i ncl udi ng from A tselvat”ivintanded tmmeancd pharmaceuticatyvicceptahinsolvaty fpem, ofand

sul fur. 111 A i s, _0f het er oaryl .qr.oups incl ude rrolyl,

R T B Y e L R
Examples of solvates include compounds of the invention in combination with water,

isopropanol, ethanol, methanol, DMSO, ethyl acetate, acetic acid, or ethanolamine.

15 A "pharmaceutically acceptable salt" is intended to mean a salt that retains thé
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, dihydrogenphosphates, metaphbsphates, pyrophosphates,

20 chlorides, bromides, iodides, acetates, propionates, decanoates, caprylates, acrylates,
formates, isobutyrat&s. éaproates, heptanoates, propiolates, oxalates, - malonates,
succinates, suberates, sebacates, fumarates, maleates, butyne-l,4;dioates, hexyne-1,6-
dioates,  benzoates, chlorobenzoates,  methylbenzoates,  dinitrobenzoates,
hydroxybenz.oates,' methoxybenzoates, phthalates, sulfonates, xylenesulfonates,

2s  phenylacetates, phenylpropionates, phenylbutyrates, citrates, lactates, -

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

I 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



pyridinyl, pyrazinyl, triazolyl, tetrazolyl, indolyl, quin@lJungl2006

qui noxalinyl, and the like. An "tee" or "am no group” is intended to nean
the radical -NH2, and "optionally substituted" amnes refers to -NH2
groups wherein none, one or two of the hydrogens is replaced by a suitable
substituent. Disubstituted am nes may have 30 substituents that are
bridging, i.e., forma heterocyclic ring structure that includes the am ne
nitrogen. An "al kyl am no group” is intended to nmean the radical -NHRs
where 12 2 June 2006 Ra is an alkyl group. A "dialkylamno group” is

i nt ended t oPhasRRericrasid; and thellikenpraith an ogenie aBid, st aRacaicecRR &laleic acid,

I ndependent N, al:kyl . arpe term.hoptjonal lly substituted” is intended
to indicat eé‘iéﬁig‘;b‘ ?“jﬁé J‘s‘%‘gfceﬁ? cid, Fifpaqid, o 16id BB acidhoBalic i by
one or _mor eglyedlicaitid; salidylit atide pyranosityl a8ia SubE as BIRAIChRNYY S Pbdibden s are

expressly specified, in which case the termindi'cates e group is
unsubst i t ut g’d‘iaiphé draxy acid such asreitrisacide artariscicisk rminiotacithdush at Ipenic
indicated Q506F Wlusfnit Scld: L ndiscati that a.specified group is.
unsubstitut ed), he va?f@hgrog&}égh%gfdd%%%l E%&%%%Clﬁé’& C'B\Qaﬁ’%g‘i“gl slo"'§g°m°
unsubst i t ut aid suchas ptolueneswlfonfe ackd or étha@iesilfonic ad;iop Bl Ik, substituted) with
one or nore suitable suhstituents. 10 The term "substituent” or "suitable

substituent" is T APSAYEYYE Gompayndisian acidy s desited tsalt anayabeyprepared fbytanyay be
recogni zed syitable aftkhad : - Ard | as. . thr.ough routine
testing; as being phar ngﬁ’ggéF%aawl?%%n%atteaéﬁéhtpft%ﬁe&aﬁ%m %‘%nggm&

sui tabl e suUMFArEaniRPass, such [ag dr amjntr (primmary, abamdary( bz tefiiary)| an @lkaBhietal ®fO0,

al kyl, acyl 1. I y[i]m] capto, njtr al.kylthi o, al koxy, cycloal kyl,
het er ocy?/ugl oﬁ‘@?,ég?y ) nﬁg‘m’ wé%'e?rog‘ﬁ}&,e' ch Ystrative examples ot F‘HéPEP salts
~secondary, iocluder torgani} saltarderivadly frond faitlintk Yacids NRIcR ' RAEWERE Yand® ihd: O

heteroaryl thi o, .and.the |ike (a?y' g.,, as illustrated by fhe exe ary
conpounds dS¥RPHfre BB, S¢fondary, ‘and tertiary amines; and cyclic amines, such as

piperidine, morpholine, and piperazine; as well as inorganic salts derived from sodium,
calcium, potassium, magnesium, manganese, iron, copper, zinc, aluminum, and

as  lithium., '
In 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 eiist in

different crystalline or polymorph forms, all of which are intended to be within the
_scope of the present invention and specified formulas. "

pt 7\

7z

20 In some cases, the inventive compounds will have chiral centers.. When chiral
centers are present, the inventive compounds may exist as single stereocisomers,
racemates, and/or mixtures of enantiomers and/or diastereomers. All such single
stereoisomers, racemates, and mixtures thereof are intended to be within the broad
sqbpc 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 .enantjomerically 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.c.), and most preferably at least
30 99% (98% e.c.). |

15



Preferred optional substituents for alkyl and aryl groups Rrubtéd@0@®npounds
of the invention include hal ogens and aryl groups. Substituted al kyl
groups include 20 perfluoro-substituted al kyls, and optional substituents
for alkyl and aryl noieties include hal ogen; |ower alkyl optionally
substituted by -OH, -NH2, or halogen; -OH -NO2; -CN, -CO2H, O I ower
al kyl; aryl; -Oaryl; aryl-lower alkyl; -OCHF2; -CF3; -0OCF3; -COX2R

-CONR Rb, -OCH2CONR Rb, -NR Rb, -SO2R Rb, Wiere R and Rb are each

i ndependently H, lower alkyl, or aryl; and the like. Aryl noieties my also

be 25 optional | y T8¢ HRuomencetorms of e mmundaeﬁtfmhmgalm imérdige 1o ber

exanpl e -0- n A."prodrug" is
i nt ended toémaan aﬁh g%%ﬁgﬁfﬁe@ Pgnq%lg'n?/ﬁg qu,\ RpH%/Q%d? o%ﬁé&‘llYlS
condi ti ons Undmyamdnemgwmspfﬁamwmohvmblby, to a specified conpound -

that i s pharnmaceyt caII ,act|v§ 30 An "active netabolite" is intended to
mean a phar nacol SRORS,for spmparnds %ﬁmﬂeﬂmdndnu@hubmnnablmmi n the

body of & sa&pui-gmuﬁf&m) dmdl\/ﬁg@g %@?Zgag’neﬁkﬁo rodu tu[tépea gi ven -

conpound may be |dent|f|e usi ng techni %\)d‘?‘f %%rt for
det er mi ni ngSubstiated) thbS)Pamﬁlla@uhgtltn@dtdnﬁmrfmabhgi groaps. | Wido)preferitd are

E?CQ”LSFTSEU‘?#% 3 WHERE R 6 o Gl obes %Sé’iﬁ:%feri”dﬂa%e%ﬁng’&éiﬁﬁ the
art. See, ewhere r;rscmldmalk@mﬂtnqgo,,p or"@ ENGifur at%%]ls\zﬂggrkaﬁ}oé?ﬁﬁ%?)

Shan, D. et _al,., SPharm Sci., 86 7) -767; Bag
Res., 34, Mr% Rois preferably or rlpwerAdlvsdndiess mmf@ablg HRes halogéh. RIR%331

(1984) BurlUgagré ess 1985); and

Lar sen, 1 K., Desi S’néé“h@%%'&f]?’ca?u on o?g@ry(%‘#’% ‘ﬁﬂ'%{ffaé ¥ FRURN g

_ EP)e\éFI oErrent ( Kr o'gs@}h@rrmcﬂca'cdembemméiﬁ‘s afd thg fotifiula IR} \ipeﬁlo%ﬁﬂﬁgbéhnlnfd
ubl i shers nde n a bharmaceuti ca

accept abl e %r%ﬂg ]l%etcr@q%ﬁofsalg‘ kg"g‘m ROK, ‘QJ] each H; and X lg/

oxygen.

In other preferred embodiments of formula I, R’ is OH or SH, and Y is N.
15 More preferably, such compounds are the tautomers of formula I represented by

formula I, where Z is O or S, R% is H or alkyl, and all other variables have the
definitions given above:

In preferred embodiments of formula IL, R? and R® are each independently H or
20  methyl, R* is H or halogen, R%, R®, R7, and R® are each H, and X is oxygen.

In further preferred embodiments, the PARP-inHibiting compoundé are
represented by formula IT:
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speci fied conpound that retains the biological effectivene2sjupk 2006h
conpound. Exanples of solvates include conpounds of the invention in
conbination with water, isopropanol, ethanol, nethanol, DVSO et hyl
acetate, acetic acid, or ethanolamne. is A "pharmaceutically acceptable
salt" is intended to nean a salt that retains the biological effectiveness
of the free-acid or base formof the specified conpound and that is
pharmaceutically suitable. Exanples of pharmaceutically acceptable salts

i ncl ude sulf at €Sy, osul fates, bisulfates, sulfites, bisulfites,

phosphat es, rmnoﬁg%r ogenphosphat es, dihydrogenphosphates, netaphosphates,
pyr ophosphat es, YQsﬁJﬂmnbaiﬁsgveprom des i odi des, acetates, propionates,
‘decanoat es, capr ;ates, acrylates formates, i sobut yrates, caproates,
hept anoat es 1'dp an agylo raergkgronm iusubstissted o substimeddesith SHOOF RiORS ,

sebacat es, e S 1 4 dloates hexyne- 1, 6- dloates
‘benzoat es, F&h@%ens%éag% b Pﬁ‘ggén @8 nifge, ,ppq @%Péoé?%salky aryl,
hydr oxytﬁenMrearyl r!ﬂtohwwemaﬁﬂ ﬁaero&i‘w&i@ 615 un Ul R G Substityted with

Xyl enesulfonat es 25 B enyl acet at es, pheny propi onat es, phenyf utyrates,
citrates, |%% ‘H?%‘r’-b dlogen, \hydraxs; lewer alkoxy,atyaso, nitro,

met hanesul f@ﬂ%ﬁﬁ@ @aopanesul f onat es napht hal ene-1-sul f onat es,

napht hal ene- 2- sul onat es, and mandel ates. 'If an inventive corrpound is a
base, a desired %alliﬂmyalbgeqar epared by any suitable nmethod known in the

art, including tg he fr S h: an 30 inorganjc acid, such
as hydrochl oric ai’%’cfgg %%}po%ﬁ%mt%o@gmﬂ gg'lvﬁhllﬁ’é‘m&bl%dl'ﬁﬂhsﬂﬂﬁeda@eﬂy 14 2
June 2006 phospHreferedspedics anthelitv@ntibrkclu@é: Wi th an organic acid, such as
acetic acid, ngleic acid, succinic, acid, mandelic acid, fumaric acid,
~mal oni ¢ aci DyVic acid, oxalic acio gl ycol i v\ acid, salicylic acid,

pyr anosi dyl id uch as gI ucuronic 'd yr g& ;. Bni ¢ acid;

al pha- hydr oXY"™ et |d am no acid such as
h as benzoic acid or

Qi cC. acid or

aspartic 5 adro or gI (o d; aro ic acid
ci nnam c aci d; foni &= aci uch as p Iuenesulv-
ethanesulfonic e{ d; or I ke.

m)CI'[I’ICG. tart

F; . H CI; ¥
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If an inventive conpound is an acid, a desired salt may beZ2pep2068 by any
sui tabl e nmethod known in the art, including treatnment of the free acid with
an inorganic or organic base, such as an am ne (primry, secondary, or
tertiary), an alkali netal or io alkaline earth netal hydroxide, or the
like. Illustrative exanples of suitable salts include: organic salts
derived from am no acids such as glycine and argi nine; ammonia; primry,
secondary, and tertiary anmines; and cyclic amnes, such as piperidine,

nor phol i ne, and pi perazine; as well as inorganic salts derived from sodi um
cal cium potassi um gragnesi um mnanganese, iron, cqpper; zinc, alumnum and

is lithium In the@ase of conpounils, salts, o tes that are solids,
. it is understoodlQy_ those skil @ iy the art ™Nya he inventive corrpounds
salts, and sol vat y exist in{H# fferent cry Illne or pol ynor ph forns

ed to be w M

N the scope the present invention
220 In sorre

the inve ve conpounds w |l have
~chiral centers. Wen c ¢ inventive conpounds
may exist as single stereoisoners racemat’es, d/ ot *misxt ures of

enanti omers and/or di Al | such S|ngle st er eoi soners,

racemates, and m g§ t her eof ¥t ended to be within the broad scope
of the generic s
Preferably, 2s howe
optically pure for as generally
an optically pure cui§~und is one t'-
Preferably, the conpdtyds of the inygntion are at t 90% of the desired
single isoner (80% engfdd Oneric ex:éﬁ.) %ﬁye pr ef ly at | east 95% (90%
‘e.e.), even. nore preferably at |east 97. (95% e.e.), rand nost preferably
at least 30 99% (98% e.e.). 15 2 June 2006 The tautoneric forns of the

conpounds of forgaul a al.so i.ntended to_ be
pou E‘s" ahy preferred species are described in the Examples as Examplcs 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.

all of which are int
and specified fornmnul

ed in essentially
ode skilled in the art,
rically pure).

Pharmaceutical Methods and Compositions:
The invention is adlso directed to a method of inhibiting PARP enzyme activity,
1o  comprising contacting the enzyme with an effective amount of a compound of formula
L I, or ITL, or a pharmaceutically acceptable salt, prodrug, active metabolite, or solvate
thereof (collectively, “agents™). For example, PARP actwny may be inhibited in
mammalian tissue by admxmstcrmg such an agent.
“Treating" or “treatment" is intended to mean mitigating or alleviating an injury
15 oradisease condmon In a mammal, 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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covered by the depicted general formula. For exanple, when2Buné 80@H or SH
and Yis N, the tautoneric fornms of formula | are available. Preferred R
groups for conmpounds of formula I include unsubstituted, nono- s and

di -substituted aryl and heteroaryl groups; and al kyl groups unsubstituted
or substituted with optionally substituted aryl or heteroaryl groups. Al so
preferred are conpounds wherein R is: C(ORl2, where R12 is al kyl or
NR21, R22 ; or S(O)"R16 where R16 is Hor alkyl and nis 0, 1, or 2 (the
sul fur atomis tJaII ot full), xidized). R2 is preferably H or |ower
al kyl . R4 is pret ¥ ByRHOR %0 Bgy ergRSuticgtervensions appaeptiarsinadiseageaah

r ef er abl Wy s@fes e PR P { her
Breferredyen{)odlsnen?gbof the)ﬁ%orrm5 iﬁélgfeﬁgpﬂoi%yda ﬁgoi{fzﬁﬂﬁg{’?{rﬁ?‘gi‘f aryl
or het er oar §ampornds of the irrvgntion aﬂe@scmhfwgcmngﬁncdaﬁmﬂaﬁmaﬁeg S effécts gach H,
and X is h ferr odiments_of formula I, R is OH or
'SH, anl:l Y ?ﬁﬁwg%rﬁ%g@f' )Peu'gaﬁﬁ?lnﬁ'a%@%%aﬂédtmci aut oners of
fornul a 4 repr esOmndGeatiynt rfn&lidﬂ»ﬂn@oivbsuﬁﬁl% Zhé SHeltifd ngé ﬁﬂt&oﬁgﬁgjlgal Kyl
a n pr

and all other varlg‘%l es have the defi n|t|o S glven red

enbodi ment sagfor adiptherapy pdmingsterad) te mammalsaithe mimnedoﬂaﬁabgutid tatmenf)
U e sl D8R nn BB, A o 4 B
repr esent ecegoyt (compohad, | pharmadeRtically) actBptabld WAk, PRBu\NLLOL thetabblits @S
defined ab O\G?Vate) in conjunction with administration of the cytotoxic drug (e.g., topotecan
10 irinotecan, temozolimide) and/or radiotherapy. The agents of the invention prefcrably
have a cytotoxicity potentiation activity corresponding to a PFsg of greater than 1 in the
cytotoxicity potentiation assay.
The PARP-inhibiting 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 therapeutically 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 admuustenng 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 thcrapeu/tically 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

. dxscase in a mammal, comprising administering to the mammal a therapcuueally
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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R 1 is an aryl or heteroaryl group unsubstituted or substRtune@00fth one

or nore substituents selected from hal ogen, hydroxy, nitro, and am no, and
al kyl, aryl, s heteroaryl, alkoxy, aryloxy, and heteroaryl oxy groups
unsubstituted or substituted with one or nore substituents sel ected from

hal ogen, hydroxy, |ower al koxy, cyano, nitro, and amno; and R14 is H or
hal ogen. In preferred enbodi nents of forrmula Il1l1, Rl1 is nono- or

di -substituted phenyl. 10 Preferred species of the invention include: N OW
17 2 June 2006 and Especially preferred species are described in the

Exanpl es asmBEmarahlcomprising addinisterirgito He, maAnmmaParbdfeéBve frour? 8f 2 Som 129,
130, 132, 13(4 137, léég 42, 148, 149, 170, 171, 177, 184, 186, 197, 203,
1211’ ’ ?ggyp

207, 210, 29hformy spceticalivigecemable salls pradreg ictinst metabolite,d

Conposi t i ongrsoNag theégfit i on is also directed to a nethod of inhibiting PARP
enzyne activity, 10 conprising contacting the enzyne with an effective
anount of a conpblméctiityf ofr theinventiye Bgems a$ finhibicrs of [PARMac®Mty GaY bs

t t tabolite, or,sqlyate thereof =
ool eatt vl iyn iy il el Ragepor Bl e rpibclidmain a1
manmRl | an. {vissasd byvindmkdays | RbieRSmpld adRidIe Risay fof Bty Beasdiemddi£R! TEN 1

IS intended, to nean m tglggt.i_ng or alleviating an injury sease
condi ti on ithe RARR sazyme inhibjtian assay,desoribeditierein.i s nedi at ed by the inhibition

of PARP acti Vit ysdshfilirai t -al j.on 0f apti-capncer therapies or
i nhi bition of neurotoxi g??%/f g%ng‘g%h%%??tog é‘fr%@?ﬁhgaﬁ' {OF atitre! daﬁﬁ“
neur odegenepharmacsuticallyasoeptabld preisugs sdlts eaive Metdbdlited Iftid {MatéSmiy be

o Y3 et o s kel o i o sty
available in the art. Illustrative examples of suitable modes of administration include
- intravenous, oral, nasal, parenteral, topical, traxisdcrmal, and rectal delivery. Oral and
intravenous delivery are preferred.
An inventive agent may be administered as a pharmaceutical composition in
1s  any pharmaceutical form recognizable to the skilled artisan as being suitable. Suitable
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 (inc'luding other PARP-inhibiting agents), depending upon the intended use.
~Acceptable methods of preparing suitable .phannaoeutical 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. Iustrative solid

carriers .include starch, lact_ose, calcium sulphate dihydrate, terra alba, sucrose, tale,

20



20 di agnosed as having it; (b) inhibition of the disease c3ddn¢R@0§ and/ or
(c) alleviation, in whole or in part, of the disease condition. 18 2 June
2006 The invention al so provides therapeutic interventions appropriate in
di sease or injury states where PARP activity is deleterious to a patient.
-For exanple, the tricyclic conpounds of the invention are useful for
treating cancer, inflamuation, the effects of heart attack, stroke, head
trauma and neur odegenerative di sease, and di abetes. s One treatnent nethod

i nvol ves i ving the effectiveness of a cytotoxic drug -and/or
r adi ot her aggél%&‘np%"& A3 maenesiugfgarate nand steagis acide IHastrative liguid carciers

treatnent, inCREPEyrap,\adstoil) ofive bil i |..an &f fective unt of a
PARP- i nhi bi ti ng g&%nt .(conpoung?ub%é#‘?rg@he}g?%aQCc AR Y glluent
prodrug, acWlay Mmgaaoamabb, Prolongedbteletse malterial, ostich 126 talyeryM théhod@ihii git r at i on

of the cyto ' . topotecan, io0 irinotecan, tenozolimde) and/or

radi ot he%lap%}?&%'ﬂ(ﬁi%ﬁgaﬁé'gkg}e e 3 yax M‘Fnﬂ:'w easTigr lswa%tl; m‘lﬂlamt@;u city
tenti &t i bé invihe f : i 1. h

ok ot o oy ook o0t €SRUB Ik RO s et SRSl O ikl

cyt otoxi citﬁéq Eenti tion assay. The PARP-1In
advant ageo “5‘? ofution), RE:2 AERAGREQUS of agueous liquid suspension.i t Y consequent to

stroke, head tra\R@ee 8, rative. is diseases in a mamml by
admi ni stering a thesr'eapeglteilca| l y g‘? e SPIpRSURY, GRptains aﬁﬁ:asq A vhsrepeyicallyent to

the mammal . .téveFmFuntnﬂhm@hﬂ@mgﬁgeat(ikn@&dmﬁaﬂﬁaeﬁfmlaai.g\?op used in
cel|l senescence. assoclated wth skin .

a nethod for. . &el axi N he onset of _ i
aging in a ndnan, —conpr? SR 3t Predmg qctive metaboliteaot solwitt thereof), he
human amw efdnd giréferablyABRtainsingi drinhét p%ertﬁﬁPlFleal ent, Furth t he
agents may al so be _las'_ed in a nmet hog or helpi ng‘f’%?g\‘/’@‘ y ?H%Séiﬁ%?)&qﬁﬁrrent of
i nsul i n- defBHRRdministsEdde areammal, forienampley 13 bembn phtéent, b inebdloPteatment

cOM 1 1 g o bblaa Wb G PARiPALESY, B T SmbnClr R

method of administering the dose, including; topically, for example, as an ointment or

. cream; orally; rectal]y, for example, as a shppository; parenterally by injection; or
15 continuously by intravaginal, intranasal, intrabronchial, intraaural, or intraocular
infusion. A "therapeut_ically 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 wm 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 ahd 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 mg/kg body weight, with courses of treatment repeated at appropriate intervals,
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Additionally, the agents may al so be enployed in a nmethod 2dune¢ 2@ i ng an
25 inflammatory condition in a mammal, conprising admnistering a
therapeutically effective anount of an agent to the mamal . Mreover, the
agents may al so be used in a nethod for treating cardi ovascular disease in
a mammal , conprising admnistering to the manmal a therapeutically
effective anount of a PARP-inhibiting agent. Mdre particularly, a

t herapeutic 30 intervention nethod provided by the present invention is a
cardi ovascul ar therapeutic nethod for protecting agai nst myocardi al

i schem a andyntbelio ¥roeesses: i njury. in a 19 2 June 2006 manmmal , conprising

adm ni stering t On el . an ef fective amount of a conpound of formula
. 11, or Il or%ggﬁ‘ai Er AR EAePS of theivensian may be synthrsized acenrding do
met abol i t e, theqrocesdes dewribEEBROW, subhi s Bfelon¥ bf the Yolldvific bENEA Ly G agENt s as
i nhi bitors of PAE; activity may be 5 rreasuregl y an%b%ﬁiph)e Stirtabl e
met hods known or S the art, including by in.-vivo and in vitro
assays. An exanple of a suitable assay for activity nmeasugenents is the

PARP enzyme i npibi ti on assay desg(i ged Rgjei n. Administrafjigh of the
conpounds Of&* f or nmula.d. _I,=|4._/Qr| kAT and their 8}1 ceti-gal | y
accept abl e pr fm, Sal ts, act bolites, and &gl s _gay - be 10
per formed accor ingH?o any of th erdl ly accepted f

g
adm ni stration available in the art. Illustrative exarfpl es of suitable
nodes of adm nigtration include ingravenous, oral, nasal, parenteral,
topical, transdernmal, and rectal delivery. O in venous delivery
are preferred. An inventive agent nay m ni stered as phar maceut i cal
conposition in is any pharnaceut+ formrecogni zable to e skilled

artisan as being su't&bl e. Itabl e pharmaceutical fornms inc udg solid, -
sem solid, |iquid, A# I¥ophi lized fornul ati ons, such as tabletsy ppwders,
capsul es, suge S,, suspensions, |iposones, and aero'sqpl 7 N m¢

R7

R! Q
IVa \ Va
X ’Rz
N
ol “‘:
N R
N R
Y# L X R
R N,

In this process, an ortho-substituted-aniline (Ia) is alkylated to an N-substituted

intermediate (Ila), which can be further converted to cyclic ketone (IlIa). The ketone

(IMIa) can be transformed to a compound of formula I via alternative routes. Whén Qis

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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Phar maceuti cal conpositions of the invention may al so incladung20@bl e

exci pients, 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
sui tabl e pharmaceutical forns of the conpositions are generally known or
may be routinely determned by those skilled in the art. For exanple,
pharmaceutical preparations may be prepared followi ng conventional _
t echni ques nrRcepti cal ~chanist involving steps such as mxing, 25
granul at i ng?ét%n%@lg%rrp A5 Hg Og\/ﬁe@ -ng’ggig%{?lyeﬁ Hist pepfpraning thering axpansion ng,

Fi11i ng, " andep  sihd eterrtiad. wfe TV Tlons BPRABBINPE L il Yo o 1o51 o0

products for h;t,ravenous, .oral, parenteral, "topical,
i ntranasal , SYHEAUEBr BHE #nzacid chioride aldelyde, iontang areagent usel®/ firm' £ Gked! o

adm ni strat SO oIVl harmaceutical l.y acceptable carriers, :

di | uents, veﬁl C] eg*,'ﬂ ro4 O*%yggﬁagnﬁwnbg%ﬁé?%d Fop intermegdiate @Hdeut i cal

conposi td onwhen Qlisiatt appropriatesleavin groap, HoMeSer] iﬂ@idlgéftrﬁis?érﬂlg 6%%&&&?,? peCal i um
e gel-atin

sul phate di hydrate erra albs, sucrose, talc, 20 2 Jun ,
pectin, aca@{'ﬁ',a“YFa SYhrRe Q AR, whish ds Suther cerverted td [ (¥t @H)y eTHei qui d
carriers igeiudformed'thy PR YrtRir deri i, 4 € Oi |, saline solution, and water.
The carri -erlﬂgr di | uent ymay I nc u%edeg%s abl e prol onged-rel ease nateri al,
such as gl ycerylGenenalPregesssBe or gl yceryl distearate, alone or with a wax.
When a liquid carrier is used, the preparation 5 may be in the formof a

syrup, -elixir, _emnulsion, soft _gel ath capsul e, pigeril e injectabl ®iquid
(e.g., sol upi@én or a poIEqye %r aqugp Ny Oyigle suspensi gm oge of
t he phar maceuN COMPOS R At ai-pse B 1elhst lant her apef e

0

ly

. effective anou NF a PARP-} nhj bi®i ng agent (i .%taq a conmpoundXof é‘n’ml al,
T{\{
R

11, or |11, or a pharmaceutically acceptabl e alt, prodrug, att
met abolite, ormsolvate thereofy, 10 and prefeggbly contains one, of nore
phar maaeut i cal dosage units. The sel ected dose nmmy be administered to a
manmal , for exar{PI human patient, in need of treatnent

e, a
nder this reaction scheme, an indoline (Ib) is alkylated to the N-substituted
intermediate (IIb), which is further converted to tricyclic ketone (Illb). 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.

15 General Process C : _
. : 2 R o X
. 4
A L~ _}Q“/n orh® P _ NF’
NHy NH, —— N N (o ——— . 7“‘
. . 7
NO; NGy NG, R orR* \ = R
* \ |
) / e Ive ' - 1 )
) \ x o
| “ R
N 0 Ly - I R?
¥O, L
e L

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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of a condition nediated by inhibition of PARP activity, by2dwe 20w or
suitable nethod of adm nistering the dose, including: topically, for
exanple, as an ointnent or cream orally; rectally, for exanple, as a
suppository; parenterally by injection; or is continuously by intravaginal,
intranasal, intrabronchial, intraaural, or intraocular infusion. A
"therapeutically effective anount” is intended to nean the anount of an
agent that, when adm nistered to a mammal in need thereof, is sufficient to
effect treatnent for injury or disease condition nediated by inhibition of
PARP act i vigjeridenaldehyde, griredgentusgd \te formy e mreaor thieuremyieldingcorhpoamdsof | be
t her apeuti eGin p L ry 20 dependi ng upon factors such as the
particuIarqggg%??E¥ﬁg§h¥§£§%ébkgﬂdition and the severity thereof, the
identity of the GenerahProcessifeed t hereof, which amobunt may be routinely
determ ned by artisans. It will be appreciated that the actual dosages of

t he PARP-i nhi-Dit] agents used iyt he pharnmacautical conpositiofs @f this
i nvention ve e sel ected ding to 2 rties of & RS '
particul ar aggnht™™gei ng used, the>partirtotar % on—for nul e
node of adm ni®tration and theMparticular site, armd the host an &ition

being treated. Optinal dosageg for a given set pf condi tions can
ascertained by those skilled in the art using nggentN% !
dosage-determi nation tests. For oral admnistration, e.g\a dosg that may
be enpl oyed. is from about 0.001 to about 1000 30 ngy/kg body i f W t h
courses of treatnent repeated at appropriate intervals. 21 2&
Synt hetic Processes: The PARP-inhibiting agents of the inventi

~synthesi zed according to the processes described bel ow, such
- the follow ng general processes. General Process Ala lva

5

Compounds of formula I (Y = N) or Il (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 rea;tion schemes are useful in the preparation
of the illustrated compounds of the invention.
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i 5 Rs Re Va 11 In this process, an ortho-substituted-anil3ne206 is

al kylated to an N-substituted internediate (lla), which can be further
converted to cyclic ketone (m). The ketone (M) can be transforned to a
conpound of forrmula | via alternative routes. Wen 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 internedi ate
(I'va). Ring expansion of (IVa) yields a tricyclic amde with formula | (Y
=N X=0), whig Y be further derivatized. A nore preferred and
~alternative rou SEheme 1y he conversion of a 2 June 2006 ket one (M) to I (Y =

N) or Il (Z = 0, §) invol ves first perform ng the ring expansion tep to
-yi el d internBt am de ( I d by f the oup and
cyclization w mchl al denyde, S@-au r-ea’geTf’us oJform a
urea or thiour “Ehe product} f rrred may al solbeusfurther derivdii ged. For
‘Lnternmedi ate (ma ,5 when Qis *&h pappropriate |eavigng group, ho It can

be transformed to an acetyl ene derivative (Va) ere C R1, which is
further converted to | CH). The product for may al so be f‘:rther
derivatized. Ceneral Process BRA -t -A =~ Re 10 Ib :

[o] . OH [s)
Qﬁj “"ti;tb oy — =
' _ ay N Ny, H H

B R G O/F\ OHE
w®

In this scheme, 2-nitroaniline A (R* = H, F) is N-alkylated with acrylonitrile to

s yield B. The nitrile group of B is hydrolyzed to carboxylic 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 chloride or aldehyde. Tricyclic ketone H can be
transformed via a Schmidt-type reaction with NaNj and acid to tricyclic lactam I

10 Alternatively and preferable, nitro-ketone D is first transformed to iricylic 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 rca'gént
to form I (R = aryl, alkyl, SH). Diamir;o—lactam F may also be converted to tricyclic'
lactam J when exposed to phosgene, carbonyl diimi’dazolc or equivalent reagent. In all

15  cases, I may be optibnally modified 'at R.
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fib Y- | Under this reaction schenme, an indoline (1b) is aWKye 30 to the
N-substituted internediate (fib), which is further converted to tricyclic
ketone (nib). The tricyclic ketone (I1Db) is exposed to conditions. for
ring expansion and oxidized to yield conpounds of formula | (Y = CH),

whi ch may be further derivatized. is General Process C1 In this process, a
nitro-anthranilic acid (Ic) or nitro-isotoic anhydride (llc) is

transforned to an internedi ate am no acyl benzam de (M). This internedi ate
is 20 further transformed to the ortho-nitro cyclic imne (lVc). The imne
and nitro functScheme a: Adtemmasive Royterip intenmegdiateBuced fol l.owed by
cyclization with an acid.. 23 2 June 2006 chlori de, al dehyde, or r
used to forgea r thiqurea yi i ng cogpounds af.. forma | _(

I (Zz=0 9. eral Proces Id ys Conpou :
an-e20 be ar ed—w+a an tive
. Nitro-antu&anllic acid (Ic}is first

formula I (Y = p’al =
route frominte l'ate Va (Q Mo X

z FF e E
In this scheme, 3-nitroanthranilic acid Z R* = H) is converted to methyl ester
s FF@®"* = 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 cthylcne diamine.

Scheme 2:

10 .
Here, 2-iodoaniline K is N-alkylated with B-propiolactone to yield L, which is

subjected to Friedel-Craft-type intramolecular cyclization conditions to form ketone M.
Iodo-ketone M is transformed to iodo-lactam N via a Schmidt-type reaction with NaN;

and acid. Intermediate N is converted to the corresponding substituted acetylene O,

15 where R! is afyl. alkyl, H or -Si(alkyl);, using a metal-catalyzed reaction, typically
employing both palladium and copper(I). 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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converted to nitro-benzoic acid ester (1d), where X is a hdlJuhe 2006an
appropriate leaving group, followed by cyclization to Va with an
appropriate ethyl enedianline. 10 More particularly, the follow ng reaction
schenmes are useful in the preparation of the illustrated conpounds of the
invention. 24 2 June 2006 Schene 1: N A J D E In this schene,
2-nitroaniline A (R4A0O = H F) is Nalkylated with acrylonitrile to s yield
B. The nitrile group of B is hydrolyzed to carboxylic acid C, which is
subjected to Friedel-Craft-type intranol ecular cyclization conditions to
form ketone D. NiScheme¥etone D is reduced to the diamino -ketone G which
under goes cyclization to H (& = aryl, yl) when exposed to an acid

ehl oride or al dehyde. Tricy&lic ketone I-écan be transforned via a
Schmi dt-type gediction with NaN3 and acgidl/to tricyclA ctam .
AI-ternativeIn prefer ni..t.L.o-.D__i_s_fi tJ ansf or _> _
tricylic lact@amE via tF chm dt.re&tYon, reduce di am no-| gcy'am F;
and further exposed to an macid chloride, aldehyde, £S2, thi-ophosggne,

t hi ocarbonyl diim dazole or equivalent reagent to forml (R = ary
al kyl, SH). Diam no-lactam F may al so be converted to tricyclic g&tam\]
when exposed to phosgene, carbonyl diiinjdazole or equival ent reag I n
all is cases, | may be gptygpally nodi fled at R . 25 2yxJune 2006 Sk heire

la: Alternative Routet r[miuit __'>

P X v

R"

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 Schmldt-type ring-expansion reaction conditions with NaN; 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! =
20 L CHO. In all cases W is optionally modified at R'®. 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 tricyqli'c lactams P where R! is aryl, etc. P may be optionally
modified at R' and R",
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C¥%C}b NH2 T -NH2 NO2 NO2 Z FF E In this schene, 3-nitroan2dta@ikPP& acid Z
(R4A0 = H) is converted to nethyl ester s FF (R40 = H). Di azotization of
the ami no group of FF (R40 = H) and hal ogenation transforns it into brom de
GG (R40 = H). The cyclic lactamE (R40 H) is formed by displacenent of the
brom de and subsequent cyclization with ethylene diamne. Schene 2: L MP
10 N Here, 2-iodoaniline Kis Nalkylated with (3-propiolactone to yield L,
which is subjected to Friedel-Craft-type intranol ecular cyclization
conditions to formketone M |odo-ketone Mis transformed to iodo-lactamN
via a Schm'dt-t#ﬁ—’oﬂ&éctlon with NaN3 and acid. - Intermediate Nis
converted to the correspondi ng substituted acetylene 0, is where R is
aryl, alkyl, Hor -Si(allkyl)Y3, using a netal-catal yzed]reaction, typically

enpl oyi ng hat h_pdl | adi uﬂtk.and p erél) Tr'cycli Hactpm P i s _forngdpHy -

further exp g Yeetyl e f net al - £a reaftion, ALY

using palladitymn™ i s ¢pt y ¥tlified a nd RLO. 26 R2006
& orF ' H

Schene 3: NG, NO, KO,
z AA BB cc

ad

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

5 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 (onc of R” and R® must be H) is further exposed to an acid

chloride, aldehyde, CS,, thlophosgcne thiocarbony! 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 RS,

xamples

The invention is further illustrated by reference to the following spccific'-
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
spectromete; operating at a field strength of 300 or 500 megahertz (MHz).- Chemical
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QRPs x Rro TWV In this scheme, indoline Qis N al kyl aBddner0ef
acrylonitrile to yield R The s nitrite group of Ris hydrolyzed to

carboxylic acid S, which is subjected to Fri edel

cyclization

Craft-type intranol ecul ar

conditions to formketone T. Tricyclic ketone T is exposed to

Schm dt-type ring-expansion reaction conditions with NaN3 and acid to

tricyclic lactam U.

be further
where R10 =
Product W

form

Internmediate Uis oxidized to produce V, which can then

nodi fied. For exanple, V can be hal ogenated or fornylated to W

10 1; CHO In all cases Wis optionally nodified at R10.

mePifts| 3% mportedy)ipgpartst dgr tmillierodpem, X8 dénenfield hfroho b Linferivar i abl e

X is iodine. Product. X can b ransforned via a netal -catal yzed reaction
(t ;/Bi Ica! |y \Xf‘ﬁ‘?‘%'&ﬁ%%a? EPH?“%‘F _céft%m%‘te}% Hﬁtm specbweregtfeginced toeasidual
tricyclic | q&é@@&»ﬁgﬁﬁs B fosws ﬁdn%gtéseézg oBRY #ﬁg@ﬁ,@e z&aq,lplm\(; cesi L ed at

R and R10. 27 2 June

3-nitroanth
b nt er nedi at
but furt fBer

- obtained using a Perkin-Elmer 1600 series or a Midac Corporation FTIR spectrometer.

10

. Silica gel 60 (Merck Art 9385). Analytical thin layer chromatography (TLC) was

1s

20

25

30

006 Schene 4: E :
(7ak5i ppine. Peakdniltififoiies ard Sesigha @y esllowh: SAUSAReE: A L Yodtet; &d =

| C whi ch ual l'y not 1sol ated,
%o%!r)]]etdgfda‘oﬁbetns?tcyql LG mne BB Ich are us y

=triplet; q = quartet; br = broad resonance; and m = multiplet.
Coupling constants are given in Hertz (Hz). Infrared absorption (IR) spectra were

Elemental microanalyses were performed by Atlantic Microlab Inc. (Norcross, GA) or
Galbraith Laboratories (Nashville, TN), and gave results for the elements stated within
#0.4% of the theoretical values. Flash column chromatography was performed using

performed using precoated sheets of Silica 60 Fp54 (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
to 50 AUFS. A Pheomenex Prodigy 5 ODS (3) column (250 mm x 4.6 mm; 5 pm)
was used. Typically, a gradient mobile phase starting with 90% H,O with 0.1% TFA,
10% CH3CN 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,O with 0.1% TFA, 90%
CH3;CN with 0.1% TFA thereafter was used. Flow rate = 1 ml/min. Preparative
HPLC was performed using a Gilson Model 806 Manometric module, equipped with a
Gilson 81lc dynamic mixer, two Gilson Model 306 pumps, a Gilson 215 liquid
handler, and a Gilson Model 119 UVIvisiblc 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 pum)
was used. Typically a gradient mobile phase,-starting with 90% H,0 with 0.1% TFA,
l_O% 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 NH,OAc, 10% CH;CN up to
2 mm then rea_ching 100% CH;3CN after 22 min, was used. Flow rate = 25 mL/min.
Melting points (mp) werc.detemnined on a MelTemp apparatus and are uncorrected.
All reactions were performgd in septum-sealed flasks under a slight positive pressure

of argon, unless otherwise noted. All commercial solvents were reagent-grade or |

better and used as supplied.
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subj ected to hydrogenation to formcyclic diam no-Iactam CCJWreR@QOER or RS
is H alkyl, or aryl. When CC (one of R7 and R8 nust be H) is further
exposed to an acid chloride, al dehyde, CS2, thiophosgene, thiocarbonyl

di i m dazol e or equivalent reagent, tricyclic lactamDDis formed (R =
aryl, alkyl, SH R7 or R8 = H, alkyl, or aryl.). io D am no-lactam CC may
al so be converted to tricyclic |actam EE when exposed to phosgene,
carbonyl diim dazole or equivalent- reagent. In all cases DD and EE are
optionally nodified at Rl, R7, and/or R8. Exanples The invention is
further. illustratlhg fbllowmgeabbmmtmns niag bealskd herth: SBEO (didih 1|eglcg,xqjmi:es

Unl ess ot her i ndicated, all_ percentages and parts are by wei‘ght, and
al | tenperat(wflig“%ﬂéy pmamidade PMSEOs |(@l91€81)’lsulthmdéblm®mgmem“n1) eEtOlhe |

structures thiﬂlﬁ) f r e of the
fol | ow ng: %é ot on. r%gﬁggﬁggpreso ance @@%@5@8 (WWQFQE’@EQ&IL&FCOW,

el enental mi(ehykrad\Phihenylss  spectronetry, thin Iayer chr omat ogr aphy,
hi gh perfor FReI® At 0Q . 20 and rreltl ng poi nt. Proton
rragnetlcgre lef TNV S Pt el Sartriaza-be fajazilen-6s-pn€00 negahertz
Tech- Mag, Broker Avance 300DPX or Br oker Avance 500 DRX spectrorret%r
operating at_afield strength o Nor 500 negahert zeglyHz Chenj calll 28 2

June 2006 s arﬁﬂﬁﬁﬂm ar Sepreroni @
d T

wer e ref erencrg to NoL Ofi ¢ sol ¥¥nt  si alles as fol 'ows:

an internal arvgoH, ik

7.26 ppm DMSO = 2. 49 ppm CGHD5 = 7.15 ppm Pedk mul tiplicities"
designated as follows: s = si ng fet: d = doublet; ®Wd S doubl et of dotibl ets;
t ="triplet; q = quartet; br br oad resonance; and m= nultiplet.

. Coupl i ng constants are given in Hertz (Hz). Infrared absorption (IR
spectra were obtained using®a Perkin-El ner 1600 series or a

Cor por at i on ‘Pi‘#'i‘ﬁ @ect [
. HSOLEOH Nals, MoSOH )
2)Ph°00! Py, reflux, 77% N~ 0°.76% N

DMAP.89%  pne e H NN
. \g/ d :gb b
(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).
Acrylpnitrile (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 Et;0 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% EtOAchexanes); 'H NMR (CDCs) 2.77 (t, 2H, J = 7.0 Hz), 3.76 (g, 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, IH,J=8.6, 1.5 Hz).

(b) Intermediate b - 3~(2-Nitrophenylarmno)~proplomc acid (Kamenka et al., J.
Heterocyel.Chem. 10, 459 (1973)):
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El emental m croanal yses were perforned by Atlantic M crol aB June 200or cr oss,
GA) or @l braith Laboratories (Nashville, TN), and gave results for the
el ements stated within io 0.4%of the theoretical values. Flash col um
chromat ogr aphy was perforned using Silica gel 60 (Merck Art 9385).

Anal ytical thin |layer chromatography (TLC) was perforned using precoated
sheets of Silica 60 F254 (Merck Art 5719). Analytical HPLC was perforned
using a Hew ett Packard (HP) Series 1100 Quaternary system equipped with

an HP 1100 variabl e wavel ength detector set at 254 nm sensitivity 0.02 is
to 50 AUFS. A Ph d&&kmpmgw)@w@y ad@5.45ng, 133512 mmol) was dissolvedl pm)

O ToeTrA  TEMERH Yas0Rmbll %8 (0%l St A3 Rt AL R s end B a0
with 0.1% TRixtureeas @fiaged fort )5 B. 1TheTMAOBDwad redfoved i vidi@D arnd te HeSuwd t h

0. 1% TFA, 90% 0.1% TFA thereafter was used. Flowrate = 1

i ;
'™ Inin. PrepaF M’g‘\’l‘é\éﬂn &cl nk8HuS i 3 Withal9% HChvo Jbe reodting

Manomet ric : ShUE 0 J ' amc.m xer, two Glson
Model 30%3 pg%gglﬁtae ‘(63 I'sonsgfﬁﬂﬁh?cfgals 88 h’gtﬁgfzg)rlé’%a‘ﬁ%gawﬂgﬁﬁm%d@cu%Q

UV/ vi si bl e Uhé padduct Q6473 98%} wak osﬁﬂlea'lﬂaééﬂov?%ﬁdzsﬁ?%‘: id6lidpedde £ 0 S0
AUFS. A Metasil A C§8 colum (250 mMm x 212 mm 10 p was used. Typically
a gradi ent Mﬂ)’ilf‘%%}i HeNMR w2 8h (19 QB% Fi2Gb.WiHz), D6I-FTIRA, 279, 6.006 CH3CN

i th 0. 106 TEA*4Re dPO3551 B 15k T e aceste . s, BB il L 8. 0% ¢ hen
reachi ng 108%).CH3CN after 22 mn, was used. Flowrate = 25 m .Jmn. '

Mel'ti ng {)oi nts (r’rc}galggere,determ_ned on a Mel Tenp apparatus and are
uncorredted. Al f rnedipte o S Nito-2.Bwlityder-1H-qumolindrons(Ketenkoetial., dnder a

- slight posi HenfodtEORM. 40345919790, unl ess otherwi se noted. All
commerci al sol ve‘%'%s wer e 'reagg}fen?g-)grade or better and used as supplied. 29

2 June 2006 The. 3{(&{Niwophegylaimimodprapiomia acidely (26:8ug,IR7EY fintvl) Wa@ddedi et hyl

ether); DM:into a flask containing stirred Eaton’s Reagent (P20s, 7.5 wt.% in methanesulfonic

acid) (562 g, 375 mL). The reaction mixture was heated to 70-80°C for 1.5 h, then
1s  cooled to ambient temperature, after which ice was added. The product was extracted
. with EtOAc, and the organic phase was washed with H;O and brine, dried MgSO0q),
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); R = 0.26 (30% EtOAc/hexanes); 1H
NMR (CDCl3) 52.83 (t, 2H,J=70 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, J =84, 1.5 Hz). |

(d) Intermediate d - N-(4-Oxo-1,2,3,4-tetrahydroquinolin-8-yl)benzamide:
8-Nitro-2,3-dihydro-1H-quinolin-4-one ¢ (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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(N, N-di et hyl f or mami de); DVSO (di net hyl sul foxi de); MeOH ( méthaadops !Et OH
(ethanol); EtOAc (ethyl acetﬁtt(a);h TH:E)(tetraE){drorgrzjn);l Ac (acetyl); M
; Et ethyl); and Ph (phenyl). s - anp :

I(Dggﬁnr)Iyl%s 9- di hy(/dro}/??—l-Z 7 9a-triaza-benzo(cdl azul en 6-one cKr CKW NHE

1. 4-doxane Tdon B, 79% N CN J NaOH N MO H tncrefl H 95%a 1) 10%°dO, _
H2, b CO2H P206, McSCGBH 70.80 C, 95% TH McOH, 92%1 2) R Mee H2SO4, BOH \
I NaN3 MOSO3H Pyr. relHnc, 77%t0 C 75% DVAP. 69% e c (a) Internediate a
- 3-(2-Nitrophenyl am no)-propionitrile (Maryanoff et al., J. Md. Chem
38, 16 ( 1995)splids @itrated twithcith Qi - ThegeXdlids ggmlm&rmreff)anmm% \%8ditibRal

1, 4-dioxane étl(g to gw?: 0.44 g (92%) of the diamine intermediate, which was used without further
purification.” The diamine (0.41 g, 1.76 mmol) was dissolved in pyridine (9 mL), and
4-dimethylaminopyridine (0.02 g, 0.18 mmol) was added followed by benzoyl chloride

s (0.23 mL, 1.94 mmcl). The reaction mixture was stimed overnight at room
temperature (rt), at which time the solvent was removed in vacuo. Toluene was added
and the solutibn was reconcentrated under vacuum to remove any residual pyridine.
The solid residue was dissolved in CHyCly, and washed with water and brine, followed
by drying over MgSOy4. Filtration and removal of solvent gave the crude product,

10 which was purified by flash silica gel chromatography (30-70% EtOAc/hexanes)
yielding 0.28 g (59%) of a gold-colored solid. A small analytical sample was
recrystallized (MeOH/EtOAc): mp = 232-234 oC: Rf = 0.13 (50% EtOAc/hexanés);
IR(XBr) 1657, 1607, 1516  cml; IH NMR  (DMSO-dg)
82.51-2.59 (m, 2H), 3.44-3.49 (m, 2H), 6.42 (br, 1H), 6.63-6.68 (m, 1H), 7. 34-7.37

;s (m, 1H), 7.50-7.63 (m, 4H), 8.02-8.05 (m, 2H), 9.72 (s, lH) LRMS (M+H) 267.

(c) Intermediate e — 2-Phenyl-4,5-dihydro-imidazo-[4,5 .1-iflquinolin-6-one:

Anilide mtermedlate d (0.032 g, 0.12 mmol) was dissolved in EtOH (2.5 mL).
- Concentrated H,SO4 (0.13 mL) was added, and the reaction mixture was stirred at

reflux for 45 min. The mixture was poured into an EtOAc/sat. NaHCOs solution. The
20 organic phase was separated and washed with HyO and brine, dried over MgSO,,
- filtered and concentrated in vacuo. The residue was purified by flash silica gel
chromatography (3-10% EtOAc/hexanes) 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!; 1H
NMR (DMSO-dg) 8 3.10 (t, 2H, J = 6.9 Hz), 4.78 (1, 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.

(t) Preparation of title compound'
Methanesulfonic acid (5 mL) was added to a flask containing intermediate e
. 14 g 0. 55 mmol) at 0°C. The ice bath was removed, and NaN; (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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Acrylonitrile (12.68 nil., 190 nmol) was added to the reacZione 206Gk
foll owed by 0.50 M. of benzyltrinmethyl ammoni um hydroxide, 40 wt. %
solution in nethanol (Triton B). The slightly exotherm c reaction was
allowed to stir for 1 hour (h), after which the solvent was renoved in
vacuo. The crude solid was triturated with Et20 to renove i5 sone of the
dark col or. The product was recrystallized with EtOAc to give 24.07 g (79%
yield) of an orange solid: nmp = 112-115C (Lit. 109-112C (Kanenka et al., J.
Het erocycl . E%Eﬁ] @o 459 (1973); Gernman Patent Publication DE 2056215))
0.18 (3 of therolution $as brayghnir &map%aa@em (at)) N2OH. mp?o&ucHz)

‘ ‘?’ 5. 1755 (e TR ulmd i B! fle datuie ly Wi comtgtod e it ()

I nt er mredi at ¢SO )Bm&mulsbmmayiemve@)m Y
eLsrooycl G 10, 408 é;g‘?? BIVE0) IR ROIRA has Palificd 5 Tl 1 -

*3-(2-Nitrop Ae¢/hexanes)(10 §iveD. 108 gl F3%) df arwiile sohid: ghgssol ved
in MeCH 4250%?2 \ﬁgl % gél gn_of NaOH (250 nL) was added, and the
reaction 27 s 0% B0 Ac/hexgnesy IR 16G1s 14728 omedy THINMRC uo,

E?;f' ;?ﬁe PR *’?%ﬁé%?%ﬁ‘% 146, 39, o Thtmalinb . 160 K-l\émf); and
T,
yel Fow°§§{.”3“”%“‘“ﬂe‘*’%‘?7’*’a”‘é“(3d‘f R 06 T s ik SRS 1°

t, 2H, J =263.1058M*) Fotdtt 5637 m 1 6.91 (d, 11|_ J
( 8.6 Hz), 7.48- .51)(% 1H)7m863r2nl“( lﬂﬁ?)@éﬁé‘ 1. 5H)Hz) 10 Ec)

Interrredl ate ¢ - 8-Nitro-2, 3-di hydro 4H—qU| nol i n-4-one (Karrenka et al., J.
Het er ocygl . $
- (26.89 g, oo 2
Reagent (P205 7.5 wt % i 1@ met hanesul fonic Q
N 10%Pd/C, Hy
__) ACOH/EIOAG,
n 87%
NO,
c £
Q
NH
NH
4-F1-Ph-COC, pyr. )
, 3 days 33%
H N=
NH,
g
F

(a) Intermediate f - 9-Nitro-1,2,3,4-tetrahydro-benzole][1,4]diazepin-5-one
Intermediate ¢, 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. NaN; (0.86 g, 13.24
mmol) was carefully added in small portions, maintaining the temﬁemture below 40°C
and keeping the nitrogen gas evolution under contro\l. The reaction mixture was stirred
" atrtan additional 1 h and then poured onto ice. The pH of the mixture was adjusted to
10 with 10% aq NaOH, and the resulting solids were filtered off and washed with H,O
20 togive 1.46'g of cmde product. The aqueous phase was extracted twice with EtOAc,
and thg organic layers were combined, dried (MgSO;) and filtered, and the solvent was
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acid) (562 g, 375 nl). The reaction mixture was heated to 73JOT29Q% 1.5 h,
then is cooled to anbient tenperature, after which ice was added. The
product was extracted w th EtOAc, and the organi c phase was washed with
H20 and brine, dried (MySO4), and concentrated. The resi due was di ssol ved
i n hot benzene and filtered through paper to renpove sone white solids. The
vol ume of solvent was reduced until the product began to crystallize. The
solids were filtered and mashed with Et20 vyielding 11.41 g 20 (46%: np =
150-152 C (Lit. = 144-145 C); = 0.26 (30% Et QAc/ hexanes); 1H NWR

( CDC13) 8 2 Tggmoved to prgvide an aﬁqunzl)o SBg®f cde praduct. Th combinBd nabokial Was lH)

I nt2 ér ned |2 at émgﬁéd m%h%ﬁcglée ?"%”ﬂ%ﬁpﬂ)ﬁm&f}ﬁf{ﬂﬂg@ ?Ig}ﬁehggﬁigéé%gl |
S g e e b P SR BRGRE Lr
bl aced tw oo tnaoy ono: (L IMRADNISO 306 13- 258 (b At sl SR A 6705 "

stirred &t &¥5i(eniH),di%8.44 @nelH)) 820:8.2h(m, TH)ES38Y&!1YH! 8. gggsdfllﬁpft of f,

and t he sol veg renpved in vacuo. The residue was dissolv , 4- di oxane
(15 n) and®MT2Tarheal CoHMN3PQ, , dkane (1.07 ni) .30 was added and
stirred for 5 ma) lpg olvent was renoved in vacuo, and the residual 31 2
June 2006 solids l)l‘l P Fth Et 20. These solids were filtered of f and

washed with addi In oaalparEt ShikeP Bb 0 idtémtbdfad2 Y% © ne
I nt er medi at (ih was used wt hoﬁlté fal?(t her puri flgéﬁtpo%% "-‘8?'% ne
(0.41 g, * Bigehich yHigiazepin-3oar (24 & d4p9mpm wes @isotted, indBdAc (70 mL) and

a- di rrethyl a &El@i!ﬁh&“a@i@ 8- | owed by benzoyl
chloride s %% 23 ni, 1. g(g r#t:g gTO% m@f lv&ﬁ aﬁﬁ‘%?ﬂfgg \ﬂZ‘g Q608 dadgher ni ght
at room t em@r@t mlm(er whs pdaced\hn umrw&dgenaMnVWuﬁmVﬁgdﬂo eﬁ’ acuo.
Tol uene was, gl the oI t ogsfg/ai Leconcent rated under vatuu
renove any r eS| ua p rBi s"#ﬂé‘ 12 hy e caalystwas ﬂltggd;pff@nduwaswaz,
and washed with AcOH aid BIOAR r,saeenté WkieQ¥RBved under vacuum. EtOAc was added to
the residue and the product precipitated. The solids were washed with EtOAc. A
15 second crop was obtained from the EtOAc washes. The resulting solids were filtered
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 pyndme a
mL), and 4-fluorobenzoyl chloride (0.17 mL, 1.40 mmol) was added. The reaction
20  mixture was stirred at rt 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 glve 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)
83 52-3.53 (m, 2H), 4.43-4.44 (m, 2H), 7.34-7.37 (m, lH), 7.41-7.44 (m, 2H), 7.86-

% 7.93 (m, 4H), 8.44 (t, 1H, J = 5.6 Hz). HRMS calcd for C16H12N3OF 281.0964 (M),
found 281.0963. Anal. (C;¢H;2N50F) C, H, N.
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by drying over MgSH. Filtration and renoval of solvent ga2duné20@8 ude
product, io which was purified by flash silica gel chronmatography (30-70%
Et OAc/ hexanes) vyielding 0.28 g (59% of a gold-colored solid. A snall

anal ytical sanple was recrystallized (MeOH/ EtQAc): np = 232-234 OC;, Rf =
0. 13 (50% Et CAc/ hexanes); |IR(KBr) 1657, 1607, 1516 cnv1l; 1H NVR ( DVSO d6)
8 2.51-2.59 (in, 2H), 3.44-3.49 (m 2H), 6.42 (br, 1H), 6.63-6.68 (in, IH),
7.34-7.37 is (m 1H, 7.50-7.63 (m 4H), 8.02-8.05 (m 2H), 9.72 (s, 1H.
LRVS ( M+H) ' jate e - )

2- Phenyl - 4,5- d?%‘{y‘@”éé‘?%@g?%Pfﬁ%B??ﬂﬂfm}nﬁ@?%n n-6-one: - Anilide
intermediate d (0.032 g, 0.12 @mol) was dissolved in E4OH (2.5 ).
Concentrated H2SO4 (0. 13 ) VRS adqggqqﬁnd the reacti'hpn m xture was
stirred at reflux for 4 Pe i’ 2 was_pogf &1 Y0OMp an Et OAc/ sat .

- NaHCO3 sol ution. The 20 o phagg mésH, DRl at &dApd washed with H2O and
“brine, dried over MySO™, il tered and concentrated i MNeaacuo. The residue
was purified by flash silica2gel chromatography (3Op0% Et OAc/ hexanes) to
give 0.23 g (77% of a white solid: np = 114-118 CC, R, =.0.16 (30%-

Et OAc/ hexanes) ; I%KBr) .1690, 1609, 1457 cm1; 1H NIVRa( DVMSO-4) 6 3.10 (t,
2H, J = 6.9 Hz) © _tpgmtdggte Q'H,2’Anitn®.39ﬁtﬂz-b¢nziic%id7m&8yl(d§ier; 25 IH), 7.58-7.61

(in, 4H, 7.96- 3. 88irdoMB-ni) 48. ) Preparation of title
compound: Met haneﬁl fonic abgl %] IE ﬁﬁ%{@&ﬂés&aﬁémbam FoRvertadt to iheng
i nt er medi acerespopding 4cig, chibridp byrseflixiag i Beat thRnbC ??&eh feﬁ{m ed, and
NaN3 (0.05 . nol,) .. was, added p%rtionvm’ Sgﬁ'v\ﬁl e E:a)f&g?ru y éggfpi ng -
efeest sfiopllR
ni trogen gas evo Mo dgo And ing| undgy) vapeum,ethet emde ricid chloridaswad i rr ed
at rt for suspended iOCRLdf TR dﬁﬁ%oaﬂ,ﬁr N0 hce. (03%)2 u 6- The pH
~of the sol 2@3&? %é br ought 'tzc?h& 5 Wt t‘%g%eaéﬁ‘useo&'&éo" Wéeﬁf‘eﬁ’g%roduct
was extrac At CH2ER s adidadslowipna additiom uymel. Thé 2e60fisn Was BUSVEDINed and
dried meﬁm il rempved. The product was purified b
f1ash ;‘f :vigca g6 wHAE %% rt’Fhe Solution was en concentrated and pup'nﬁed by Y
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 tBUONO, CuBr, Me
- NHy CHCN Br
15 02 _ NO»

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

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 mlL acetonitrile at 0 °C. To this

20  solution was added 4.5 mL tert-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 Bt,0. 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 (90%)

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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chromat ogr aphy (50-75% Et OAc/ hexanes) to give 0.108 g (75% Jahe 2006 t e
solid: np s = 255-257 0C, Rf = O i3 (90% Et QAc/ hexanes); IR (KBr) 1661,

1478 cm1l; IHNWR (DVMSO-d6) 8 3.52-3.53 (in, 2H), 4.45-4.46 (m 2H),
7.34-7.37 (m 1H), 7.57-7.60 (in, 3H), 7.85-7.91 (m 4H), 8.43 (t, 1H, J =
5.6 Hz). HRMS calcd for CL6HL3N30 263.1059 (ML'), found 263.1068. Anal.
(C16H13N30) C, H, N 10 Exanple 2: 1-f4-Fluoro-phenyl 8 9-di hvdro-7H2 7 9a
triaza benzof cdl azul en 6-one 0 O Odw NaN3, McSO3H | 10%°=- H2, <40 C, 86%

ACCHI EI CAc. H_N f 4F1-Fh-0001, pyr. rt, 3 days 33%87% F (a)

| nt er medi at .é&%Fm- WC@%BM&S@:WG&@&H@[£}7[71HQ)]( 4AZ@PI - p=one

I ntermedi atB7'Hz8,7.86 @l {1507 2 l\hydr o- uinolin-4-one (1.96 g, 10.2

mol ), was adé{ezgf por fg)ﬂ;ifv’\nl sg'gq%ﬂ)aﬁqag&%?@ﬂm:n@&i rred methanesul fonic
acid (50 nmL), is while ke®ing the tenperature bel ow4OC with a water

bat h. NaN3 (0.86 g, DI ) S refully added iyjp smal |l portions,
re bow%ﬁegﬁ%"'?@%pi n :

mai ntai ning the tenp Al r ogen gas
evol uti on under contr' he reacti Bmm XT Ul & was rre

Br 100 °C .
N

b!
_ f
5 (e) 9-N1tro~1.2,3,4-teuahydro-benzo[e][ 1,4]diazepin-5-one (Intermediate f):
2-Bromo-3-nitro-benzoic acid methyl ester (0.50 g, 1.92 mmol) and 1,2-

ethylenediamine (250 pl., 3.74 mmol) was dissolved in 5 mL of DMA. The solution

was heated to 100 °C overnight. The reaction was then cooled to room temperature

and poured into 200 mL of IM NaH,PO, and placed in the freezer for 4 b, The

10  resulting orange-red solid was collected by filtration to give 256 mg (1.23 mmol, 64%
yield) of product. The aqueous layer was still highly colored and the presence of

- product was confirmed by HPLC. This solution was then extracted with CHCl, (3 x
150 mL). The organic layers were dried (MgSO0y), filtered, concentrated and purified

by column chromatography using a gradient of 2.5% to 5% MeOH/CH,Cl, as eluent to
1s  give an additional 125 mg (0.60 mmol, 31% yield) of product.

7 N\

—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; th.is was repeated to remove traces of pyridine. The residue was dissolved in
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at rt an additional 1. h and then poured onto ice. The pH @&Junke0dbxt ure
was adjusted to 10 with 10% aqg NaOH, and the resulting solids were
filtered off and washed with H20O 20 to give 1.46 g of crude product. The
aqueous phase was extracted twice with Et OAc, and the organic |ayers were
conbined,, dried (MgSM) and filtered, and the solvent was 33 2 June 2006
renoved to provide an additional 0.57 g of crude product. The conbi ned
material was purified by flash silica gel chromatography (20% Et OAc/ CHC13)

to give 1.80 86 of an orange solid: nmp = 190-192C, Rf 0.11 (40%
Et OAc/ CHC 3‘)1% @39}1 asheciogm

015 Nag@O%.; TheladiedBu 3-3.35
(m 2H), 3(:,9& ,%%qn %ms'é"‘t@ hm%b?z%gé;%nﬁﬂlla 12-% W

8. 20- 8. 22 |amisthe (Grgani 18@Hk wenal .
COHION303) comb P, hak ttl
|(nterrred| ;te fme%’ ni tlrj%déiaéébef% é ?‘W’%" Ségm?eﬂéﬁ@r \Zﬁ"?‘iﬂe"zl] Odﬁ%&%‘”& one

3.0 14 subjedyd tovailicd ittt g@%p@ t
<(':10| d g(30 @g@? ?ﬁl s Ig:lt(lft i on d\;\gglﬁgggg{jdqgtgh% Pd/ C ﬂf)? EOOPH% @'bP%Ce ¢
m

reacti oR é’EP Fre69 ﬁa@ﬁ)h?dﬁfgbﬁm%)Mmtmmmmf) a
hydr ogen shaki for 12 h, the catal yst was
filtered o ?55;255@ g’ﬁgﬁmﬁo M@é@ lé)&égi‘éﬂ@brﬁﬁ) 461-4.52¢mp2HD, under
vacuum Et @3- 75 md e r reglpi tat ed. The
solids were washec}ﬁ'vvl%’IIES(tEO7Agh?I}31v ?ﬂé second(%TW&%S%o#EPn@'b bt he

Et OAc vvashéH. JEn6.6r Hz), 1879186 r 2.24 g
(87% of t gterrred)l,latemél a&hngﬂém?mgldafcﬂ tgldcg%ﬂgN% 84.2b%2 &{4\‘? g

tetrahydro Al 76¢-4008, 4!1@25311512117490@5&120312 #,b.own solid, which was used

Wi t hou furth ti m ne (0. 22 1.27 mmol) was

~di ssol 3ed in pm‘g?‘?\%&é@& HE%X @ g"?l&]b‘vd %95'63I¢P$9ﬁb@bb@owlﬂcm 1. 40
mol ) was mffmm&&t&m&ﬂa@ogrﬁnﬁtﬂhée rﬁ{el Q&{fdchﬁf idel i fgr 3 days at
which tine e sol vgqnt Was, rem)ve in vac 0. he resu r{ re was

subj ect ed 3 ideserifed aboveoinaExampip Byfot mﬂ:eparauon of 1-(4—ﬂuoro—
phenyl)-s 9-dihydro-7H-2,7,9a-triaza-benzo[cdJazulen-6-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

20 F

The reaction was carried out at room temperature (1t); the reaction time was 72
hto yield a white solid (55%): mp = 245-247°C; Rf = 0.18 (90% EtOAc/hexanes); IR

(KBr) 1665, 1497 cm” 1, TH NMR (DMSO-dg) 6 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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Et OAc/ hexanes) to give 0.12 g (33% of a white solid:

0.13

(90% Et OAc/ hexanes); IR (KBr) 1653, 1601, 1480, 1223 cm1; tH NWR

( DVBO46)
7.41-7.44 (m 2H), 7.86 25 7.93 (m 4H), 8.44 (t, IH J =5.6 Hz). HRVS
cal cd for C16H12N30F 281.0964 (M+), found 281.0963. Anal. (C1l6HL2N30F) C,
H N 34 2 June 2006 Alternative Method for Preparation .of Internediate f
H1) SOCI2 2.) MOH, DCM Me as (c) Internediate a' -
2- Am no- 3-ni tro-benzoic aci d met hyl ester: 5 2-Am no-3-nitro-benzoic acid

(6.30 g,

ref | uxi ng

100 ML of CH2Cl1l2 and cool e
of CHZC12 ’ al )

and purified by
a yellow solid. (An alternative method
acid can be dissolved in an appro
saturated with HC gas. The reacti

ester

is

10

15

20

S 3.52-3.53 (m 2H), 4.43-4.44 (m 2H), 7.34-7.37 (m 1H),

el T s oy B . PIRIS ol 6 3 o Nt st ok .

chl ori de arfduﬁuzgmsmd@rﬂ é@fsmgwﬁfb}yccﬁ[ﬂe acid chloride was suspended in
0

formed.) Me t-BuONO, CuBr2
o]

Thc reacuon 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,

1468, 1389 cm™!; IH 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 (, 1H, J = 5.5 Hz). HRMS

caled for Cy6HyN3OCI 297.0668 (M+), found 297.0677. Anal. (C1eH,N;OCI0.25
H,0)C, H, N.

one
(a) 3—Phepoxybenzoyl chloride:

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 oxaly! chloride (0.89 mL, 10.01 mmol) followed by a drop of

DMF. The reaction mixture was stirred ovcmight at rt and the solvent was removed in

vacuo. The residue was taken up in Et;0O, and the liquid was carefully decanted away

from any remaining solid. The Et;0O was evaporated and the resulting crude product

38

np =22Bue2086C;, R f =

ution of 20 nL of MeOH in 20 nL
Thereactl n was al Iovved to

col um chrorrat ography Qto gl ve 5 40 g (78% of product as -
' | ves Fi sher esterification.

e anount of McOH, cooled to O C and
.Shbr;[;ﬁgn heated to reflex until the

The




Me 02 NO2 at b' (d) Internediate b' - 2-Bronp-3-nitro-benZoluseZOP@ net hyl
ester. 2-Am no-3-nitro-benzoic acid nethyl ester (5.00 g, 25.5 mol) and
copper(ll) bromde (6.80 g, 30.5 mmol ) were dissolved in 125 niL
acetonitrile at 0 C To this 20 solution was added 4.5 nL ten-butyl
nitrite (37.8 mol ). The reaction, after stirring overnight and warmng to
23 C, was poured into 200 nm. 10% HC and extracted 4 tinmes wth Et20 The
conbi ned organic |layers were washed with 10% HCl, water and saturated
brine, dried (MgSO™4), filtered and concentrated in vacuo to give 6.00 g
(90% of prpdymtifisd b shdrd mweduhmfmmhdtﬂanectamsxuﬁﬁﬂ d §iosl. by t her
purification: 'R 25 (KBr) 1736, 1529, 1429, 1363, 1292, 15 5, 1211, 1138,
1035, 976, &5%p) 6fluicleatdigpidy BR (ned®) 1753,1k584 2608 'HOSMR (CDCl) SIVFO2-T0E¢8)

o5 58 G S sl . i ! oA 4 02 7
OVve ene DVA7 glQPef(hCin). |
5 (b) Title compound:

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

“yield a cream-colored solid (49%). mp = 216-219°C; Rf = 0.29 (90%
EtOAc/hexanes); IR (KBr) 1661, 1456, 1219 cm™!; TH NMR (DMSO-dg) 8 3.52-3.53

(m, 2H), 4.45-4.47 (m, 2H), 7.11-7.13 (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, 2H), 7.85-7.89 (m, 2H), 8.43 (t; 1H, J = 5.7 Hz).
HRMS caled for CooH N30, 355.1321 (M+), found 355.1308. Anal. (C22H17N302)

C.H,N.

7 N
1s : _ —_—

* 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™!; 1H 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, J= 7.9, 1.9
. Hz), 8.46 (¢, 1H, J = 5.7 Hz), 8.75 (dd, 1H, J = 4.9, 1.3 Hz), 9.05 (d, 1H, J = 1.9 Hz).

HRMS caled for C;sHpoN4O 264.1011 (M%), - found 264.1013. Anal.
(C15H12N400.4H,0)C, H, N.
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b'f (e) 9-Nitro-1,2,3,4-tetrahydro-benzo[e][1, 4] di azepi n- 5-dhne(2006er nedi

5t f a e ): 2-Bronp-3-nitro-benzoic acid nethyl ester (0.50 g, 1.92 mol)
and 1, 2- ethylenediamne (250 L, 3.74 nmol) was dissolved in 5 nL of DVA
The solution was heated to 100 C overnight. The reaction was then cooled to
room tenperature and poured into 200 nL of 1M NaH2PO4 and. placed.in the
freezer for 4 h. The resulting orange-red solid was collected by filtration
to give 256 ng (1.23 nmol, 64%yield) of product. The aqueous |ayer was
still highly colored and the presence of 10product was confirmed by MC.
Thi s sol ut i ASHARE 8: 1-Thigphan-7 \xdrer761-2.0:02-tfigz ayuler-Beon@r gani c

| ayers were dried (MSH), flltered coneentrated and purified by colum
chromat ography using a gradient of 2.5%t8§p 5% McOH CH2C12 as eluent to °

i sgive an additional 125 ng (0.60 megA Mdyield) of product. Exanple 3: -
1-Pvridin-4-v1-8 9-di hvdro -7H 2 7 § benzo c azul en-6one 0 N The
diamne internediate g (0.088 g, 0.50xfumg descri bed above was .20
"dissolved in pyridine (5 ml..). i==0t i noyl chloride hydrochl oride
(0.093 g, 0.50 mMmiol) was added, and the action mxture was stirred
overnight at rt. The solvent was renovedfin\yvacuo. Toluene was added to
t he resi due and concentrated under vacuun¥’this was repeated to renove

traces of pyT1 O TR roko 63 Bt i RS WpethuionBod i En2 08 72 o
yield a white solid (63%): mp = 247-250°C; Rf = 0.21(5% MeOH/CHCl,); IR (KBr)

5 1661, 1474, 737 cm-!; 1H NMR (DMSO-dg) § 3.59-3.60 (m, 2H), 4.56-4.57 (m, 2H),
7.29 (d4, 1H, J = 5.0, 3.8 Hz), 7.35 (t, 1H, J = 7.8 Hz), 1.72 (d, 1H, J = 3.7 Hz), 7.84-

7.87 (m, 3H), 8.45 (t, 1H, J = 5.6 Hz). HRMS calcd for C14H11N30S 269.0622 (M"')
found 269.0627. Anal. (C14H;1N30S) C, H, N,

10

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 (XBr) 1659,

1464, 1312 cm'1; 1H NMR (DMSO-dg) § 3.52-3.54 (m, 2H), 4.11-4.12 (m, 2H), 7.41

15 (4-1H, J = 7.8 Hz), 7.53-7.64 (m, 2H), 7.67-7.72 (m, 1H), 7.81 (d4, 1H, J = 7.1, 1.2

Hz), 7.89 (d, 1H, J = 8.3 Hz), 7.96 (dt, 2H, J = 7.7, 1.0 Hz), 8.06-8.09 (m, 1H), 8. 17

| (d, 1H, J = 8.2 Hz), 840 (t, 1H, J = 5.7 Hz). HRMS calcd for C20H15N30 313.1215
M), found 313.1204. Anal. (CyoH;sN30)C, H, N.




4:1 CHC13/iPrOH and washed with 0.5N Na2C03: The aqueous phasee 2086
separated and reextracted three tines with 4:1 CHC13/PrOH, and the organic
| ayers were conbined, dried (MgSO4), filtered and concentrated under
vacuum The residue was subjected to silica gel chromatography (5-10%
MeOH Et OAc) to provide 0.055 g s (42% of a tan solid: nip = 269 OC (dec);
Rf = 0.13 (20% MeOH/ EtOQAc); IR (KBr) 1653, 1609, 1472 cm1; 1H NWR
(DVBO-d6) S 3.54-3.55 (m 2H), 4.51-4.52 (m 2H), 7.38-7.42 (m 1H),
7.86-7.87 (m 2 079%7ﬂ93(m1|—|) 7195797(m1H) 8.47 (t, 1H, J =
&) g 2 4 m

5.6 Hz), 8.#xal (355 . : 72a64rig2?2 (M), found
264. 1008. b ili_ 0.25 H2O C, H N 10 The conpounds of Exanples
- 4-6, 8-11, , - scri bed bel ow were synthesized from

"internmediate g and the appropriate ac@d chloride in a nmanner anal ogous to
that described above in Exanple 2 for ‘-ﬁHpreparatlon of 1-(4-fluoro-

i i B penz[ cdl azul en- 6- one. The conpounds
sized frominternediate g and the
| i ke that *described above in

of Exanples. 7, 12, and 15-17
appropriate is acid chloride in a ng
Exanple 3 for the preparation of 1N=
pyridin-4-yl-8,9-di hydro-7H 2, 7, 9a-fri
1- (3. 4-Difluoro-phenyl)-8 9-di hydro 7 @Fj ri aza benzof cdl azul en-6- one .
20 F The reaction was carried out at tenperature (rt); the reaction

ti 72 h tory, B temBBrame 4RagAl G R =_0..1 90%
E![ gicfﬁéxanes) IR (KBr)%G%@né@hgtgm lfaw%?mfg(%%ﬁl a§7g§ (54 (m
2H), 4. 4%6- dyiald z(hght-grgy solid (53%%) . AP =(260-293PC; Rf £4.18 (@3%(Eﬂ0ﬁd7’ﬂexaﬂesi%7 73

(m 1H) 7.88-7.92 (m 2H), 7.94-7.98 37 2 June 2006 (m 1H), 846(t 1H,

- J = 5. Hz)GCBIRMs6Q;a1396 1395 ¢m ] SHHNMBROEMSOUH S A)53-BI5% ,(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, 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).
HRMS caled for Cj7H;2N3OF; 331.0932 (M%), found 331.0944.  Anal
10 (Cy7H12N;30F;) G, H, N,

benzo[ cd] azul en- 6- one. Exanpl e 4:

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 cm™1; TH NMR (DMSO-dg) & 3.55-3.57 (m, 2Hj, 4.57-
4.59 (m, 2H), 7.38 (¢, 1H, J = 7.8 Hz), 7.62-7.65 (m, 2H), 7.89 (dd, 14, J = 7.7, 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 C2oH;sN30 313.1215 (M), found
20 313.1221. Anal. (CoHsN30%0.15H,0) C, H, N. |

~
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found 299. 0857. Anal. (C16H11N3COF2) C, H N. Exanple 5: 2 June 2006

1- (2-Chl oro-phenyl )-8 9-di h3dro-7H 2 7 9a triaza benzofcdl azul en 6-one 0
The reaction tenperature was held at 75C, reaction tinme was 72 h to yield a
white solid (50%: rep = 253-255C;, Rf = 0.16 (90% Et OAc/ hexanes); IR (KBr)
1665, 1468, 1389 cm1; 1H NWR (DVMSO-d6) 8 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). HRM5 calcd for C16H12N30Cl 297. 0668 (M+), found 297.0677.
Anal . (Cl6H12N30C10.25 z.o0. H20 C, H, N Exanple 6: 1-0-Phenoxwphenvll| -8
9-di hydro-7H 2 7 9a triaza benzofcdl azulen-6 0:(a) 3-Phenoxybenzoyl

chl ori de: iExs PO 'So eneral I descrl bed i n (Pat ent
Publ i cati on No. ' ~ 3 ST e Uen-g :

di ssolved in CH2Cl 2 (45 rrL) was added. Ooxalyl chl or| de (0. 89 mL, 10.01
mmol ) foellowed by a drop of DMF. Tha r Lon m xture was stirred
overnight at rt and the solvent wa ved in vacuo. The residue was
taken up in Et20, and the liquid ef yl ly decanted away 20 from any
remai ni ng solid. The Et20 was. evapolat and the resulting crude product.
38, 2 June 2006 was purified by shortNgath vacuum'di stillation (bp = 139
C/3mmHg) to give 1.12 g (53% of a cle iquid: IR (neat) 1755, 1584
cml1l; 1H NWR (CDC13) 8 7.02-7.05 (m 2K), ¥.16-7.21 (m 1H), 7.29-7.33 (m
1H), 7.37-7.49 (m 3H), 770771(m1‘—'784787(m1H) s (b) Title

conpound: The r &hetremtion Was caaiedi G 2P o éﬁ%}%}e Bk W | on time
was 72 h to. Xleldacreamcolored solléﬁl?e np Lé'?fg %S © 0. 29
(90% 5 Yyield a tan solid (52%): mp = 249-250°C; Rf = 0.26 (10% MeOH/EtOAc) IR (KBr)

1659, 1605, 1443 cm"}; 1H NMR (DMSO-dj) & 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), 8.45 (t, 1H, J=55 Hz), 8.75-8.77 (m,

- 1H). HRMS caled for CisHisN4O 264.1011 M*t), found 264.1001. Anal
10 (CysH12N4O) C, H, N.

o]
\
=N

/

| The reaction was carried out at room temperature; reaction time was 72 h to
15 yield a white solid (21%): mp = 226°C (dec); Rf = 0.08 (5%MeOH/CHCl3); IR (KBr)
1661, 1466, 1379 cm-!; 1H 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 (¢, 1H, J = 5.7 Hz), 8.90 (d, 1H, J = 2.0 Hz). HRMS calcd for C1§H10N402

254.0804 (M*), found 254.0798. Anal. (C;3H;oN40) C, H,N.
20 ‘
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Et OAc/ hexanes); IR (KBr) 1661, 1456, 1219 cnv1; 1H NVR ( DVBEWag 0G5
3.52-3.53 (m 2H), 4.45-4.47 (m 2H), 7.11-7.13 (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 2H), 7.85-7.89
(m 2H), 8.43 (t, 1H J = 5.7 Hz). HRWVS calcd for C22H17N302 355. 1321
(Mt), found 355.1308. Anal. (C22H,7N302) C H N Example 7:
1-Pyridin-3-31-8.9-di hvdro-7H 2. 7. 9a-tri aza- benzof cdl azul en-6-one . 0 15
The reaction was carried out at roomtenperature; reaction tine was 72 h
to. yield a creamcol ored solid (67% rrp 250C (dec); Rf = 0.16 (20%

Mc OH/ Et OAc )Example 14z aro-piRms])-89 dihydipd7 H-217. 9dViRat MERo i) azbled-643. 56 (M
2H), 4.48- 49 (m 2H), 7 39 (t, 1H J=7.7. H), 7.62 (dd, 1H J = 8.1,
5.0 Hz), 790(dd 1H J =7.8, 1.0 Hz), 7.94 (dd, IH J =7.9, 1.9
Hz); 8.28 (dt, 1H, J = 7.9, 1.9 Hz), 8.086 (t, 1H J = 5.7 Hz), 8.75 (dd,
1H J =4.9, 1.3 Hz), 9.05 (d, 1H J_ = Hz). - HRMS cal cd for C15H12N40
"264. 1011 (M+), -found 264.1013. An (CLOHL2N40*0.4H20) C, H, N 39 2
June 2006 Exanple 8:- 1-Thi onhen-2 i hydro-7H 2,

9a-triaza-benzorcdl azul en 6-one 0 ction was carried out at room
tenperature; reaction tine was 72 h \yield a white solid (63%: np =
247-250C, R f = 0.21(5% MOH CHC13); IR r)y 1661, 1474, 737 cml; 1H NWVR
(DVBO-4) S 3.59-3.60 (m 2H), 4.56-4.57 2H) , 729(dd 1H, J = 5.0,
3.8 Hz), 7.35 (t, 1HJ:78H2) 7.72 X 1H, J 3.7 Hz), 7.84- 787(m
3H), 8.45 (t, 1H, J 5.6 Hz). HRMB caI cd f 'S C14H11N308 269. 0622' ( M+)

found 269. 0627. ,&nal . .(Cl4H1 N. 10 Exanple 9:
1- Napht hal en-1 - \?ﬁ g? FG“’F%L t?‘ !329“% fempLEatyEh B3Ftion Hmg| v B Brte
5 yield an off-wln_tc solid (47%): mp = 272-274°C; Rf = 0.26 (90% EtOAc/hexanes); IR

(KBr) 1663, 1597, 1464, 1408 cm™1; 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;¢H;2N30CI 297.0669 (M‘*‘), found 297.0667. Anal.
(Ci16H12N30C]) C, H, N '

10

NH

N
=
I\ 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 cm"1; IH NMR (DMSO-dg) § 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,
iH, J = 52 Hz). HRMS caled for CysH;jN4OCI 298.0621 (M"‘). found 298.0617.

Anal. (C;5sH;;N4OC10.25 H,0) C, H, N.

.20
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0 The reaction was carried out at 70C, reaction time was 72 Wne@00feld a
white solid (53%: nmp = 223-225C (dec); Rf = 0.18 (90% Et CAc/ hexanes); IR
(KBr) 1659, 1464, 1312 cm1; 1H NWR (DVMSO-4) 6 3.52-3.54 (m 2H),
4.11-4.12 (m 2H), 7.41 is (t, JH, J = 7.8 Hz), 7.53-7.64 (m 2H),
7.67-7.72 (m 1H), 7.81 (dd, 1H, J =7.1, 1.2 Hz), 7.89 (d, 1H J = 8.3
Hz), 7.96 (dt, 2H, J :7.7, 1.0 Hz), 8.06-8.09 (m 1H), 8.17 (d, 1H, J =
8.2 Hz), 8.40 (t, 1H, J 5.7 Hz). HRVS cal cd for C20HLI5N30 313.1215 (M),
found 313. 1204. Anal (CZOH15N30) C, H N 2 June 2006 Exanple 10
1-(3-Trif| Ucxamps PRy 3-WeoxiiHpheny +BhydrOFH-2.7 Badriaza-

benzof cdl azul e&- gl-oge 3 The reactlon was carried out at room tenperature;
reactlon ti s yield a light-gray solid (53%: np = 250-252C
Rf = 0.18 (90% Et OAc/ hexanes); IR (&Br) 1669, 1393, 1325 cm1; 1H NWR
(DIVBOd6) 8 3.53-3.54 (m 2H), (m 2H), 7.34 (t, 1H J = 7.8

Hz), 7.80-7.86 (m IH, 7.92 (d¢d, X ”—85 8.0, 1.1 Hz), 7.94-7.95
(m IH), 7.96-7.97 (m 111), 8. 1K 2H), 8.47 (t, 1H, J = 5.7 Hz).
HRMS cal cd for C17H, 2N30F3 331. 09% fo 331.0944. Anal. to

- Nanht §al e)- 2- v1-8. 9-di hydro- 7H 2 7

(C17H,2N3OF3) C, H, N Exanple.l
act} was carried out at room

9a-triaza-benzof cdl azulen 6-one 0 Th
t enper at ur e; reactiontirre was 72 ht gield a white solid (32%: np =
259-261 DC, Rf = 0.16 (90% Et OAc/ hex );" 1R (KBr) 1659, 1466, 1395, 1308

T3 R RSl 02, 1 10 )
(dd, 1Ks.J = 7. Q\sqludowﬁmeﬂlyns-(pymﬁn@nylo%nzsa@@&h}% ({wf f% 5-8. 46

1H), 8.49 lcd f C20H15N3 Mt
_ 1££)nundH) ﬁ 3% ﬂdé_') &’229 4 Z()mn&nolr Ncﬁ r H?II) was refluxed for 18 h. The (M),

solution was concentrated under high vacuum and dried at 60 °C under vacuum to give
0.244 g (97%) of a tan solid: mp = 208-210 °C; 1H NMR (DMSO-dg) 6 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 =2.6Hz),9.30-11.90 (br, 2H). Anal. (C;2H;oNO5Cl) 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-!; !H NMR (CDCl3) & 7.45;7.49 (m,

15 1H), 7..66—7.72 (m, 1H), 7.86-7.92 (m, 2H), 7.97-8.(_)1 (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 temperature; reaction 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™!; TH NMR (CDCl3) & 3.52-3.53 (m, 2H), 4.45-4.48 (m, 2H),
'7.27-1.38 (m, 2H), 7.44-7.68 (m, 5H), 7.85-7.91 (m, 2H), 8.41-8.48 (m, 3H). H'RMS.

. caled for C21HigN4O; 356.1273 (M™), found 356.1263. Anal. (C21H1¢N40,0.25
H;0) C, H, N. |




20 313.1221. Anal. (C20H 5N30.0.15H20) C, H, N. 41 2 June 20086¢eRQ6ple 12:
1-Pvridin-2-v1-8 9-di hvdro-7H 2 7 9a triaza benzof cdl azul en 6-one 0 The
reaction was carried out at roomtenperature; reaction tine was 72 h to 5
yield a tan solid (52%: np = 249-250C, Rf = 0.26 (10% MOH/ Et OAc); IR
(KBr) 1659, 1605, 1443 cm1l; 1H NWVR (DMSO-4) 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 (dt,lH,J:77 18Hz)829832(m1|—|) 8. 45

(t, IH .J . HRI\/S cal cd for Cl5H12N40 264. 1011
(M), f oundEXxample 4% sfEyridin-4eyloxy)-ph ‘ D-7H Saqtigral 3:

1- I soxazol - Gen¥dre: agulgﬁjg O-7H -2,7 9a triaza benzofcrl i azul en 6-one 0 The
‘reaction was carrre at “room t enper at ur e; reactlontlme was 72 h to is

226€ (dec); Rf = 0.08 (5%EOH CHC13); IR
\R MO0 d6) 6 3.61-3. 66 (m 2H),

= 2\0 Hz), 7.41-7.46 (m | H),
Wgao (t, 1H, J = 5.7 H), 8.90 (d,
02 .0804 (M¥), found 254.0798.

yleldawhltesolld(21%. np =
(KBr) 1661, 1466, 1379 cm1; IH
4.65-4.67 (m 2H), 7.28 (d, Il
7.95-7.97 (m 1H), 7.98-7.80 (
1H, J = 2.0 Hz). HRMS calcd for C\

Anal. (C13HION402) C, H, N 20 42 N=une 20V6 anpl e 14:

1- (4- Chl oro-vhenvl )-8 9-di hydro- 7H 2 j—fa-t rf&za- benzof cdl azul en-6 one C
The reaction was carried out at roo efat ure; reaction time was 72 h to.

(a) Methyl 3-(pyridjm-4-y10xy)bcnzoatc (Butler et al., J. Med. Chem. 14, 575
s (1971): ' _

A solution of 4-[3-(trifluoromethyl)phenoxylpyridine' (1.89 g, 7.9 mmol) in
concentrated H,SO4 (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 NaHCO3 was added po&ionwisc with

stirring, followed by solid Na;CO;. 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,Cly, dried (Na;SOy), filtered

and reconcentrated to give 1.62 (89%) of pure product as a pale-brown oil: 'H NMR

15" (DMSO-dg) 8 3.84 (s, 3H), 6.96 (d, 2H, J = 6.3 Hz), 7.49 (di 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). |

® 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
HCl (2 mL) was refluxed for 18 h. The solution was concentrated under high vacuum

20  and dried at 60 °C under vacuum to give 0.25 g (99%) of a white solid: mp = 230-233

°C; 'H NMR (DMISO-d(,) 87.48 (d, 2H, J = 6.9 Hz), 7.63 (m, 1H), 773 (¢, 1H, J = 8.0

Hz), 7.82 (s, 1H), 7.99 (d, 1H, J = 7.8 Hz), 8.80 (d, 2H, J = 7.2 Hz), 12.8-14.1 (br, 2H).
Anal. (C;oH;oNO3Cl) C, H, N.

(c) 3-(Pyridin-4-yloxy)-benzoyl chloride:
2s This acid chloride was -prepared from the HCI salt ‘of 3-(pyridin-4-yloxy)-
bgnzoic. as described above for 3-phenoxybenzoyl chloride, except the product was not
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s yield an off-white solid (47%: np = 272-274C, R f = 0.28.June®o06

Et OAc/ hexanes); IR (KBr) 1663, 1597, 1464, 1408 cm 1; 1H NVR (DVSO d6) 8
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 cal cd for Cl16H12N3CC1l
297. 0669 (M+), found 297.0667. Anal. (Cl(H 2N30Cl) C, H N 10 Exanple 15:
1-(2-Chloropyridin-4-v1)-8 9-di hydro-7H 2 7 9a-triaza-benzof cdl azul en

6-one =N The reaction was carried out at roomtenperature; reaction tine
was 72 hto is yield a yellowsolid (47%: np = 265C (dec); Rf = 0.20 (5%
MeCOH/ Et OAc) purifiRd((38%6) wiit solid 50 (KBHA 7363970%; Msb1 c&H;NWWS@?%gQ ?
3.35-3.39 (,?5 %H} 3.54- 3.55 (m 2H), 7.39-7.44 (m 1H), 7.89-7. m
4H), 8.50 ({-29-1132 (.28, B5piA)54 @n.clHy d,73-T018 (10, Hip 7D4He) 1H)R\D-8.25 ¢, T Or
C15H11NAOCL1 3y 8.68682%0 _found 298.0617. Anal. (C, 5H 1N4OC10.25 H2O) C,-
H N 20 43 June 20 anple 16: 1-f3-fPvridin-3-vloxv)-phen 1 -8 _
9- di hydr o- 7H 2 AdpFitterdommpaundrenzof cdl azul en- 6- one (a)

3-(Pyri ? n-3-yl -benzoi ¢ aci.d-hydrochloride salt: 5 A solution of nethyl
3- (pyri di n-3-yl o) 5AAL0 Ve eastied ept @iroam temperausesre@itiom time Avas J26h (aL981) |

0.229 g, 1. ith \ 2 Jgixe : | ut i
was. concentrat el tmderThi Gr ehc R 224l KRR b Bt adronlionil oi've
0. 244 9% t i40- =1 - , VEO- d6) 6 7.46

. , 8. , 7. , . , -7.42 m; 2H), 7.66-P72 (1, 2H), 7'7%-7.80 (m,
(CLEHLOTO3 G, TiasTt o7, 21, 8.43-8.47 1H), 8.50 (d, 2H, J = 6.2 Hz). HRMS calcd for

10 Gy H;¢N4O; 356.1273 (M), found 356.1264. Anal. (C21H6N4O2) C, H, N,

NO,
i .
] o o 0 N’H
F. NH F. NH
No, " No, M oo Ny H
§ . k 1

15 i

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

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"!; '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. (CsHgN;O,F) C, H, N.
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(b) 3-(Pyridin-3-yloxy)-benzoyl chloride: This acid chl ori#éung00Q8r epar ed
fromthe HCL 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 cml; IH NVR (CDC13) 8 7.45-7.49 (m is 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 conpound: The reaction was
carried out at roomtenperature; reaction time was 72 h to yield a white
solid (55%: np =_223-225C, Rf =0.18 (10% MOH EtOCAc); IR (KBr) 20 1665,
1571, 1460. . cm | (b) [HempediatednGHyFlgore- Baitraplienylamin@ifirbpiodic4biad. 48 (m  2H) ,

T R el

(' C21H16NA0 2intezimedintt® using kterhedidte’h BR(RfARR0BXH
1 13- (Pvri din gyl oggysnhen | -89 di hydr o- 7r 2 Renjtamino)-propionitril, to

benzof cd] az&H’%H 630({68270@3 { anprapga-brown so ddpm-m%mmdﬁz(d@resaﬂuum et

Zﬂ [3 ‘(Jtl‘l f 1 uor oms.tl ﬁg p en%léygg%ZFﬁ%Q @i% 862'?@%}5) 5#5‘%%(:‘31“ rated
H2SO4 (5. 4 1H, T287530a(medIHy 71613?1& ofy1§ i‘96%8 %%%(E@ Xf

cooled to rt and carefully poure into MeOH (" I'S’'s0 utlon
was. r ef | ux FsHeN209C, HF% sol ut | on was then concentrated under vacuumto

half its volume ] 350 f Et20 A | .arge excess of solid |
NaHCCB was added port Sﬁ\?ﬁée rzrrgﬁ'ﬁ‘g Hgpigolig-4amei d Na20CB. Thi's
suspensi on vvas shtermediatsav(erﬁsl Wﬁuﬁtﬂ was fald8ed EH" k%8 iaﬂﬁﬂi d' C.

The salts Iterea& with the aid of;Cellte and;’%gsoflutlo

concent¥at e?ﬁﬁ“b %egﬁmmm&@eﬁuﬁpmrﬂcmml mBb).i éale(ma@W)

-

filtered annli W%@ﬁ%%%éﬁrgs etl%‘en6c200£e%9t%)rt, cxpwlinehpnr:ggvg(s:tad 2 a pal e

‘brown oil:

the flask. The reaction mixture was then poured into water, and the solid product was
filtered and washed with more water. The product was purified by flash silica gel
| chromatography (5-10% EtOAc/hexanes) to give 0.38 g (64%) of an orange solid: mp
15 =155-157°C; Rf = 0.26 (30% EtOAc/hexanes); IR (KBr) 3389, 3057, 1692, 1514 cm-
1; TH NMR (CDCl;) § 2.82 (t, 2H, J = 7.1 Hz), 3.76-3.81 (m, 2H), 7.96 (dd, IH, J =
1.6, 3.2 Hz), 8.13 (dd, 1H, J = 8.3, 3.2 Hz), 8.15 (br, 1H). Anal. (CoH7N203) C, H, N.
(d) Intermediate k — 7-Fluoro—9-nitro-1,2,3,4-tetrahydro-benzo[e][l,4]diachin-
S-one: '
20 . The desired pmdugt was prepared by following the procedure to synthesize
‘intermediate f, using intermediate j, 6-ﬂuoro-8-nitro-2,3-dihydro-l_H-quinolin—4—one. to -
give 033 g (82%) of a red-brown solid: mp = 215-217°C; Rf = 0.11 (40%
EtOAc/CHCL;); IR (KBr) 1651, 1514, 1258, 1161 cm-!; 'H NMR (DMSO-dg) & 3.29-
336 (m, 2H), 3.59-3.63 (m, 2H), 7.98 (dd, 1H, J = 9.5, 3.4 Hz), 8.10 (dd, 1H, J = 8.4,
25 3.4 Hz), 8.52-8.56 (m, 2H). Anal. (CogHgN103F) C, H, N.
(e) Title compound:
Usmg the 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 | and 4-fluorobenzoyl chloride using
30 the proc_edure for Example 2 to give 0.096 g (62%) of a white solid: mp = 284-287°C;
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is (DV8O-d6) 6 3.84 (s, 3H), 6.96 (d, 2H, J Hz), 7.4 ¢enk 2008 J =
8.1, 2.5 Hz), 7.64 (m 2H), 7.87 (d, 111,1 Hz), 8.49 (d, 2H, J =6.0
Hz). (b) 3-(Pyridin-4-yloxy)-benzoic acid- hydrochl oride salt: A solution of
met hyl 3-(pyridyn-4-yl oxy) benzoate (0.229 g, 1.0 nmol) in 6N HC1(2 nL) was
refluxed for 18 h. The solution was concentrated under high vacuum 20 and
dried at 60 C under vacuumto give 0.25 g (99% of a white solid: np =
230-233 C; 1H NW\R (DVMSO-d6) 8 7.48 (d, 2H, J = 6.9 Hz), 7.63 (m 1H), 7.73
(t, 1H J =8.0 Hz), 7.82 (s, 1 H, 7.99 (d, 1 H J =7.8 Hz), 8.80 (d,
SH J = 7. 2&{29013290%]5@Aclbam,ne9t-m(1®0a|661 (1602 HUBSQRREL) IIENMR (DMSCD
3-(Pyridin- gg ) benzo chloride: 25 This acid chloride was -prepared
fromthe HCde 337 @(éyrﬁéﬁﬂ~%m&9}74b€n@dmm 7,66 ¢dd, ey Jabroe, f or

pur 11 00 (9958 Vi 116k Py T TRB s nH 881 st 1 e 1 533%3@@13)
5. 205,20 (A Sled (f6F CogRIRs) Dop g Gt ipinchaondite AR O

was carrised (GyaHl@NﬂEg)m,HeNper at ure; reactlon time was 72 h to yield a
white solid (52%: np = 245-247C, Kf 0.24 (15% MeOH Et QAc); 1R (KBr)
1661, 1576, 1264 cm1; 1H NI\/R(DI\/ISOdG) 8353355(m 2H), 4.48-4.49 (m
2H) , 703( atidle 19: 7-Bhenvie : , 2 72(m2H)
7.78-7.80 ‘iix 1b: 7.8 ] g-taza-benzoladlazplendgng  oH, | =
6.2 Hz). HRIVB cal cd for 10 C21H16N402 356 1273 ( M) found 356. 1264 Anal .
(C21H16N402) C, H N Exalple 18: 4-Fluoro-1--fluoro %Hyl) 8 9-di 16vdro 7H

\IOO

2 7 9a triaza benzor NHD- 6- ONne MR
: PhCHoCHo,CHO, DMA,
N NaHSO3, 100 °C 71% N
N . =
NH,
g

_ The g'tle compound was prepared using a geheral procedure described
10  previously (I-Iiggms 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)..Hydrocinnamaldehydc.(QO%, 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 (MgSOy), 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-!; 1H NMR (DMSO-dg) 8 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 (¢, 1H, J = 5.6 Hz). HRMS calcd for CygH;9N3;0 291.1372 (M+), found
291.1368. Anal. (C18H;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 app_ropriate aldehyde in the manner
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CKAHM 1.4makw ns Trilon a dell, h 3 15 NaN3, MGSO31 <402.J828®R06 PAOCP.
MsSQ@BH 70.80 9C, 64% (a) Internediate h -

3-(4-Fl uoro-2-nitrophenyl am no)-propionitrile: Using the procedure
described to prepare internediate a, 3-(4-fluoro-2-

ni trophenyl am no)-propionitrile was prepared in 88%yield from4-fl uoro-2-
nitroaniline (3.17 g, 19.68 mml), acrylonitrile (1.57 n., 23.61 mvol), and
Triton B 20 (0.2 nL) as a brown crystalline solid: np = 140-142C, Rf = 0.16
(30% Et QAcl hexanes); IR (KBr) 3380, 3117, 2955, 2251 1526 cm 1; 1H NWR
(CDC13) 8 &escitbed abové lim Exlahnp 1034@&-ﬁu:7 e dﬁu&ﬂ,

7.30-7.34 ( 7.95 (dd, J = p;r% : fl éhﬁ?ebémqywﬂ:&nal
(CBHSNSOZF)%%TIFW'I’%BO M@“‘Q@%— (b) Interrredr ate i -

3- (4- Fl uoro- 2-ni trophenyl am no) - propi oni ¢ acid: The desired conpound was
prepared by foll ow ng the procedure to produce internediate b using
By 4 1 . s a I\ P

Sazalie it [%Wléﬂ G—-on& o give
3391, 1721,
3. 64- 3. 68 (m 2H)

1
s 1526 cm1: 1H NI\/R(CDC13) 8 2.76-2. 79m 2H)
6.85-6.88 (m

The title compound was isolated in 74% yield as a white solid: mp = 278-
279°C; Rf = 0.13 (90% EtOAc/hexanes); IR (KBr) 1655, 1464, 1437, 746 cm™1; 1H
NMR (DMSO-dg) 6 3.58-3.63 (m, 2H), 4.59-4.62 (m, 2H), 6.79 (dd, 1H, J = 3.5, 1.7
Hz), 7.25 (44, 1H, J = 3.5, 0.6 Hz), 7.35 (t, 1H, J = 7.8 Hz), 8.02 (dd, 1H, J = 1.7, 0.6

10 Hz), 845 (t, 1H, J = 5.6 Hz). HRMS calcd for Cy4H,1N30; 253.0851 (M*), found
253.0852. Anal. (C14H;3N30,) C, H, N.

Example 21: 1-Benzyl-8,9-dihydro-7H-2.7.9a-triaza-benzolc. azulen-6-one
0O

NH

N-
N_<
s 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-!; lH NMR
(CDCl3) & 3.65-3.67 (m, 2H), 4.13-4.25 (m, 2H), 4.36 (s, 2H), 6.61-6.68 (m, 1H),

. 718741 (m, 6H), 7.95-7.98 (m, 1H), 8.08-8.10 (m, 1H). HRMS caled for
Ci7H1sN30 277.1215 (M+), found 277.1203. Anal. (C;;H;sN30) C, H, N.

20
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1H), 7.28-7.30 (m 1H), 7.91 (dd, 1H, J = 9.0, 2.9 Hz), 8.QWuabI200GH) .
Anal .  (C9HON204) C, H, N. (c) Internediate | -

6- Fl uoro-8-nitro-2, 3-di hydro-| H quinolin-4-one: Internediate i (0.65 g,
2.84 mol) was added to a flask containing stirring io Eaton's Reagent
(P205, 7.5 W %in nethanesulfonic acid) (11 nlL). The reaction m xture was
heated to 60C for 3.5 h, then cooled to rt, after which ice was added to
the flask. The reaction m xture was then poured into water, and the solid
product was filtered and washed with nore water. The product was purified

by flash si 31 art-Bund]- B0 GaErHARCHINR Y dleh-B-dHeve 0.38 ¢
(649 of an ora np C RFr =0 2% {%U% ET OAc/ hexanes) ;

IR (KBr) 3389, 3057, 1692, 1514 cm 1; 1§
7.1.Hz), 3.76-3.81 (m 2H), 7.96 (dd "
J =8.3, 3.2 Hz), 8.15 (br, 1H. An}
'k - 7-Fluoro-9-nitro-1, 2,3, 4-tetrahywy
The desired product was prepared by f& W ng the procedure to synthesize
internmediate f, using internmediate j, 6-N uoro-8-nitro-2,3-di hydro- 1
H quinolin. 4-one, to give 0.33 g (82%, a red-brown solid: np =
215-217C, Rf = 0.11 é40% Et OAc/ CHC13); IR (KBr) 1651, 1514, 1258, 1161
cm1; 1H NMR ( DVB® iy cempound- wasBolated iil36% $iehasa WhiteBolidH) mp % 986 dd,
4 , 8.52-8.56 (m

21y Anal . BRI ERATRIR tepoTI e 1 36 g Tt FNSME: GOMSOGR €

d ib ' i i di aj Ex le 2 -
"hter mod: aron GOHPISIAS () 4 PRI, A5, 25 bredfad e RE Hiple 7R | ¢
conpound wefelds REpJpr @9al AdH) 0182 (@deIHEA a2, 1L1 ! '%3?3535}R?$Q%§'h| oride

~using 30 the procedure for Exanple 2 to give 0.0 e
solid: np :HEEISMW G aN3Q1243100% (M), found 243.1371. Anal. (C;4H;7N30) C,

NVMR (CDC13) 8 2.82 (t, 2H, J = _

W= 7.6, 3.2 Hz), 8.13 (dd, 1H, -
COHFN203) C, H, N. (d) Internediate

o~Nyewzo[ e] [ 1, 4] di azepi n- 5-one: 20

H N.

i0 Ex le 23: 1-Isobutyl-8,9-dihydro-7H-2.7.9a-triaza-benzolc azulen-6-one
o)
NH

N=Q_<
- 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) 6 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 C14H17N30 243.1372 (M+), found 243.1382.
Anal. (C;4H;7N30) C, H, N
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Rf = 0;13 (90% Et OAc/ hexanes); IR (KBr) 1661, 1603, 1485 c@wine 26D8NVR
(DVBO- 4) 8 3.54-3.57 (m 2H), 4.43-4.45 (m 2H), 7.41-7.47 (m 2H), 7.60
(dd, 1H, J = 10.6, 2.6 Hz), 7.76 (dd, 1H, J =9.0, 2.6 Hz), 7.89-7.94 (m
2H), 8.61 (t, 1H, J = 5.6 Hz). HRMS calcd for CL6HL1IN30F2 299. 0870 (M),
found 299.0858. Anal. s (Cl6H11N30F2) C, H, N. Exanple 19: 1-Phenyl
thvl-8.9-di hydro-7H 2 7 9a-triaza benzof cdl azul en-6-one 0 NH Pt CH2CH2CHO,
DMA, NaHSC3, 100 C 71 % The title conpound was prepared using a general
procedure described 1o previously (Higgins et al., J. Polym Sci. Part A1

(1970), 8: 179;%]17%76 24:% h@d;i-s,ﬁdﬂ 63620 bakAaza- Rz ol EdandbRBlORE

I nternmedi ate g . g, O. no was di Ssolve [nyT acet am de

(DMA) (1.50 nml).. Hydroci nnanal dehyde (90% 0.039 ni, 0.27 mmvol) was added

to the DVA solution followed by sodi o) Hite (0.042 g, 0.40 mol). The
r

reaction m xture was heated to 100 1\h. The sol vent was renoved is
I n vacuo, and the residue was di ssol . Nirg>Et QAc/ H20. The organi ¢ phase
was separated, washed with brine, MySO4), and concentrated. The
residue was purified by flash silica'ge
to give 0.055 g (71% of a white solid:
MeOH Et OAc); IR (KBr) 1655, 1603, 1505, g cm1l; 1H NVR (DMSO-4) 8
3.07-3.18 (m 4H), -3.48-3.49 20 (m 2H), 4715-4.30 (m 2H), 7.18-7.23 (m .
1H), 7.26-7.28 (Mhefitle compdtndwiklisdlaied 2 §3% yieldds ditoff-WHite dokfd: Smp =65~ HRVE
calcd for CL8H17N30:291.1372 (M+), found 291.1368. Anal. - _
( C18H17N30. @66F2RY =1).361,(SK. MERE/EOAx)UIRISKBE) EB57146% 756- &sl; 3B, NMR 57,
61- 65, 68, 73-74. and 78-80 were synthesized frominternediate g and the
appropri it e MR, 122196 (pa ARH), 2488-2.97 (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. (C;6H;oN300.1 H,0) C, H, N.

chr omat ogr aphy (0- 1%veOH Et OAc)
T 225-226 C, Rf = 0.26 (5%

ample 25: 1-Phenyl-8.9-dihydro-7H-2.7 Oa-triaza-benzol cdlazulen-6-thione
(o)
NH

S

Lawesson'srgt. NH

PhCHg, refiux _)
79% N

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

0.068 g, 0.26 mmol) was suspended in toiucnc (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;__ IH NMR (DMSO-dg) & 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 caled for C;¢H;3N3S 279.0830 (M*), found 279.0835. Anal.
20 (CyH13N350.5H0)C, H, N.
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2 June 2006 described. above in Exanple 4 for the preparat RdHN®R006
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--v1-8.9-di hydro-7H 2 7 9a-triaza-benzofcdlazulen 6-on 0 5 The
title conpound was isolated in 74%vyield as a white solid: np = 278- 279C,
Rf = 0.13 (90% Et OAc/ hexanes); IR (KBr) 1655, 1464, 1437, 746 cm1; 1H NMR
(DVBO-d6) S 3.58-3.63 (m 2H), 4.59-4.62 (m 2H), 6.79 (dd, 1H J = 3.5,
1.7 Hz), 7.25 (dd, 1H, J = 3.5, 0.6 Hz), 7.35 (t, 1H J = 7.8 Hz), 8.02
(dd, 1H, J = 1.7, 0.6 10 Hz), 845(t 1H, J = 5.6 Hz). HRMS cal cd for
Cl14H11N302 253. 0851 (Mr) found - 253.0852." Anal . (C14H11N302) C, H, N
Exanpl e 21: BExabg : -tbl’l aza-benzof cdi azul en 6-one O
is The title corrpoun Aroregrenepledlaznlen] Sdiend i d: np = 226-
228C, Rf = 0.13 (90% Et QAc/ hexanes) IR( Br) 1661, 1468 1316 cm1; 1H NWR.
(CDC13)8365367(m2H) 4.13-4 g‘gl) 4.36 (s, 2H), 6.61-6.68 (m
1H, 7.18-7.41 (m 6H), 7.95-7.98( : 08-8.10 (m 1H). HRMS calcd -
for CL7H15N30 277.1215 (M+), found 203 Anal. (C 7H,5N30) C, H N 20
49 2 June 2006 Exanple 22: 1-tert-ButW - 8NJ- di hvdro=7H 2 7
9a-triaza-benzof cdl azul en 6-one 0 ThH Ie conmpound was .isolated in 36%
yield as a white solid: np = 246- 248C; 0.13 (EtOAc); IR (KBr) 1634,
1464, 1360 cm 1; DiionindFaderhddtar A 9 57-3.59 (m 2H),
4.35-4.70 (br, 2H). 7. 25é(t, ék@oﬁéﬁ @éz‘}‘"‘ i;‘)"‘f*’if‘d*SSOVGdmDMF(3an)
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 heatmg 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 extracts were dried (MgSOy) and filtered, and the
solvent was removed. The product was purified by flash silica gcl chromatography
(1% MeOH/EtOACc) to give 0.014 g (24%) of a white solid: mp = 308-309°C (dec); R.

= 0.42 (20% MeOH/EtOAc); 'H NMR (DMSO-dg) 3 44-3.49 (m, 2H), 3.86-3.89 (m,

2H),705(t, 1H,J=17.7Hz), 7.14 (dd, 1H, J = 7.6, 13Hz) 7.55(dd, 1H,J =179, 1.3
1s  Hz), 829 (t, 1H,J=5.5 Hz), 11.12 (s, 1H). HRMS calcd for C10HoN30; 203.0695

(M"‘), found 203.0697. Anal. (C10H9N302 0.2 H,0) C, H N.

20 Sodiu_m 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 -yl-8 9-
dihydro-7H-2,7 9a-maza-benzo[cd]azulen-6-one (Examplc 9,0.035 g, 0.11 mmol) was
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(dd, 1H, J = 7.9, 1.1 Hz), 7.82 (dd, 1H, J = 7.7, 1.1 Hz),28ung2096 1H J =
5.7 Hz). HRMS calcd for Cl4H17N30 243.1372 (M), found 243.1371. Anal.
(C1l4H17N3O C, H, N io Exanple 23: 1-Lsobutvl-8.9-dihydro-7H2 7
9a-triaza-benzofcdl azulen 6-one .0 The title conmpound was isolated in 51%
yield as a white solid: np = 211- 212C, Rf = 0.19 (5% MeOH Et OAc); IR (KBr)
1659, 1474, 1404 cm1l, 1HNWR (DVM5O-4) 6 0.96 (d, 6H J = 6.6 Hz),
2.15-2.18 (m 1H), 2.73 (d, 2H, J = 7.1 Hz), is 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. Gadded, and e e&ki6d mhikturé GhiSd s raas O 2431382,
Anal . (C14H17N30) C, H N 50 Juﬁ%OOG é%gﬁspﬁ@?(%lgag $Bfdu6il had

1- Cycl ohexydeasedy mﬁb@cmOQSmlg& lt3rmmpamramd:dhaarewwmoﬁsﬁﬁedatwhe

be6C R 8PS B el DR IR S ol b ot 08 8 Tesidup piniiod by Sastusilicr gk o
.2 Dg/go4 dg% S:htmﬁétoétaﬁﬁy (50% Efgﬂczlhn?ca?&) ) gze bioss gébs%ﬁ oi5§ vﬁmg%géﬁn Pﬁ’ T

5.5 Hz) &%fea@@a Rﬁroﬁ@ﬂﬁgm‘\ ans%'ﬂmcbmmdm&s:m?@, 3Hyal .
C16H19N30 L Phenyi -8, 9-di hydro: 7H 2 7
-ga triaza- b”g‘#% 58@%}%%&%“ ?ﬁ%@bdégﬂzﬂﬁégbg s 1347 64I(lnhZirﬂg76r7e7 TAx 79%
10 1- Pheny!(nf} 19)7.83-0183-iH1R), 77.5928 100 (@2 91 8107866 Lt 21k B:18- L1 o FHE™! © L
HRMS caled for CyHpNO (M-H) 3261293, found 326.1303.  Anal

(C21H17N300.2 H,0) C, H, N.

10

Example 28: 1-Mercapto-8,9-dihvdro-7H-2.7 9a-triaza-benzo[cd]azulen-6-one

Q
NH
CSp, DMF,
40°C 86%
NH,

" =

SH

NH

'8
- 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 35h
15 The solvents were removed in vacuo to give the title compound (0.025 g, 86%): 1
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 (tﬁ, 1H), 8.44-8.48 (m, 1H), 13.08 (s, 1H). HRMS calcd for
C10HoN30S 219.0466 (M), found 219.0469.

20  Example 29: 1-Benzylsulfanyl-8.9-dihvdro-7H-2.7 9a-triﬁa-benzo cdlazulen-6-one
o)

NH PhCH,Br, DMF, NH
) (iPr)aNEL, 61% >

=

ks
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0.068 g, 0.26 nmol) was suspended in toluene (3 nL), and LAwWEBE8RO& reagent
(0.054 g, 0.13 nmmol) was added. The reaction m xture was refluxed for 1 h.
The sol vent was renoved in vacuo, and the crude product was subjected to
flash silica gel is chromatography (20-50% Et OAc/ hexanes) to yield 0.057 g
(79% of a yellow solid: np = 224C (doe); Rf = 0.21 (50% Et OAc/ hexanes);

| R (KBr) 1508, 1476, 1381, 1273 cm1;. 1H NVR (DMBO-4) 6 3.65-3.72 (in,
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 (t, 1H, J =5.9 Hz). HRMS calcd for
Cl6H13N3S 279. ogswo1(qwgaptcf-&.aﬁhyﬂi@7m5,9amaia-ben2&[c£@lﬁai.§l\&§' @:R6H0) C

7

H N 512 0 | . 8.9-Dihvdro-2H 7-H*--2-, a triaza benzo
c azul en 1%%%2’ ﬁaﬁ(%pg#ﬁemﬁ?ﬂ“é%ﬁmmﬂ@até@)GQﬂ)cgdcd)ilﬂﬂ)l\mml.D was

di ssol ved imL)DMas gdiiedldii 1 ink' ' d LM e . 058 g, 0.36
nmol ) - was %g&e.d. ?e S i)()rprr%%' ﬂsg%ltﬁ}% nm%%?@%é\?\j/aﬁgﬁ%“f%%bgﬁpg’w 24 h.
An addi ti oREfitgn gk ke Pm@a%@mﬂnimodémmn.mmwid@ahmw%ﬁ&daﬁyed
heat i ngsf Olhegdm hg. s_removed in vacuo, and the reSidue
triturgts ed and egi??‘é%égg:i-% T ORe. h?@&ﬁ?&%ﬂmg%smwéwnwwm 10 niL
of 10% aquékraevedies veand, Esidde putiftedby ; r rio
times w ?ﬁgfégﬁﬁ ,T_he) conbﬂﬁ]ed e;?racts ﬁﬁ%ﬁgﬁﬁmﬁgkﬁﬁ élrjedl,
and the s CXRIES)R S Q02378 (6 1S )oef i white soljslar inbi=e i8R0 R Ry s b ca gel
chr omat ogr 0% | t ive 0.014 24% of a white solid:

= 308- 308(: e%‘?%%%%%ﬁ?ﬁ@c}%&ﬁ%&%@m OMSO43. 49 ?Pn
2H), 3.86-38333-15 , 4. : ' \ = 7.14 (dd, 1H J = 7.6,
1.Hé Hz), 7,55 :{dd (?@3414%515?&"1%“’?'@@%?68: '7(¥,(ﬂ&ﬁ§{).37.§-§:4§(m),
11.12 &%, 2H), 7RSO, RH) 8360L0HENIOR 520 HA6 FIRMSMeded B R OR,0697.

. Anal . (C:LO'S_RI\Q,O 0.2 H2O) C, H N _

' benzolcdlazulen-6-one

N Ra¥e

The title compound was prepared from 2—(3-formylphenyl)-l,3—dioxane

(Ackerley et al., J. Med. Chem (1995), 38:1608) to give 0.20 g l(52%) of a light-grey
solid: mp = 247°C (dec); Rf = 0.22 (5% MeOH/EtOAc); IR(KBr) 2361, 1653, 1472
cml; IH NMR (DMSO-dg) § 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 (44, 2H, J = 11.0, 5.1 Hz), 443445

(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
. 1H,J=5.5Hz). Anal. (C20H;9N305) C, H, N.
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anple 27: 7- eth |-1-na hthalen-1- 1- 9-dih dro-7H 2 7 9a-12Junea2086nzo Fcd
| azul en-6-one 0 NaM DM, cH31 95% 20 Sodi um hydride (60% in m neral

oil, 0.005g, 0.13 mmol ), washed free of mneral oilw th hexanes, was
suspended in DVF (1 nL). 1-Naphthal en-1-y1-8, 9-

di hydro-7H 2, 7,9a-tri aza- benzo[ 4azul en-6-one (Exanple 9, 0.035 g, 0.11
nmmol ) was 52 2 June 2006 added, and the reaction mxture was stirred for 15
m nutes until gas evolution had ceased. |odonethane (0.008 m;, 0.13 mmol)
was added, and the reactlon st| rred at rt for 1 h. The sol vent was renoved

in vacuo, &xamplad i fo-2.17 8% ¢
Et CAc/ hexapnes dt Ive 0 035 g (95% of a V\/m te solid: 126C (dec);
Rf = 0.30 E%—EMC/ hexanes) 1H NWVR (DVBO-d6) 8 3.14 (s 3H), 3.75-3.76
(m 2H), 4.15-4.26 (m 2H), 7.39-7.44 (m 1H), 7954-7.64 (m 2H), 7.67-7.72
(m 1H), 7.82-7.84 (m 1HY ,92-8.00 (m 3H), 8\07-8.09 (m 1H), 8.16-8.18
(m 1H). HRMS cal cd [ C2 17N30 MH) -32 - found 326. 1303. Anal .

(C21H17N30' 0. 2 H2O) ¥ ‘ rcpto 8.9-di hydro-7H2 7
9a- triaza-benzofcdl az en oneﬂle'e@ﬂW% g CSp1 v, -.a 40 -C 86%

CHO

The dioxolane from Examplc 30 (1.96 g, 5.84 mmol) was dissolved in MeOH
5 (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 agqueous
NaHCOj3, 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 CHCIl;3. The solvent was removed in
vacuo, upon which the pmduc_t 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: 1H
1s  NMR (DMSO-ds) 8 3.54-3.55 (m, 2H), 4.49-4.51 (m, 2H), 7.36-7.41 (m, 1H), 7.82 (t,
1H, 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).

H /

1-(3-Dimcthoxymethyl-phcnyl)-8,9.dihydro-7H-2,7,9a-uiaza-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/CHCl5);

.IR (KBr) 2361; 1633, 1458, 1091, 1046 cm-!; 1TH NMR (DMSO-dg) § 3.31 (5, 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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Diamine internediate g (0.024 g, 0.13 mmol) was dissol ved RRIuB¥2006.5 ni).
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 NWR (DVMSO-d6) S 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 (in, 1H), 8.44-8.48 (m |
Hy, 13.08 (s, 1 H. HRMS calcd for ClOHON30S 219. 0466 (M), found

219. 0469. 20 Exanple 29: 1-Benzylsul fanyl-8 9-di hydro-7H2 7 9a triaza

benzof cd) azyl.e - 734 h .. DMF, (1 Pr)ANEt, 61% 53 2 June 2006
To 1-nmer cap@c}! 2 }'@: my%r?%(%ﬂgﬁf%%lgéﬁﬁ - Bdhz dIRMSa zaibd rfof5-GygH, JN3O326 g,
0.12 nmmol, kg9 ' t further purification) suspended in DV
(1.0 nb) mgs?gld%é@qg}'i?%@?&wg#Mrﬁﬁé{(ﬁs@mc.rﬁmmis mmol ) fol | owed by
dropwi se addition of benzyl bromde (0.014 nL, 0.13 mmol). The reaction :
m xture grag S becane honobgeneous rs stirring was continued at it
over ni ght . #REIRGI2LL ' & b7 95 glugs puri fied by -
flash sidi CBer26fc fuiBg.09r aphy 0-60% Et OA 957'&'.023 g (61
% of a \Ahif_—g'##’—np—e S ; = 189-191 C Rf = 0.23 (75% Et OAc/ hexanes); IR
(KBr) 1651,o0m162, 1445, 1356 cnv1l; 1H NVR (DVMSO-d6) 6 3.53-3.54 (m 2H),.

4.14-4.15 (m 2H), 4.61 (s, 2H), 7.25-7.34 (m 4H), 7.45-7.47 (m 10 2H),
; HRMS cal cd foe C1l7H SN30S

N(CHy)»

\ 32 32a
3~(6-0xo-6,7.8,9-tctrahydro-2.7,9a-triaza-bcnzo[cd]azulen-l-yl)-benzaldchyde
10 | (from Example 31 without further purification, 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
NaBH3;CN (O..061 g, 0.92 mmol) and ZnCl, (0.063 g, 046 mniol) 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 HCI (0.25 ml) was added and the
MeOH was removed in vacuo. The residue was diluted with H,0, and the pH adjusted
to 10-11 with 10% NaOH. The product was extracted 3x with CHCl;. The organic
phases were combined, washed with H70 and brine, dried (MgSOy), and then
concentrated in vacuo. The residue was purified by column cﬁromatoglaphy 5%
20 MeOH/CHCI3) until the first product, the benzyl alcohol by-product eluted. The
product was then eluted with 5% methanolic ammonia/CHCI, to give 0.20 g (75%) of
compound 32 as a white solid: mp = 192-194 oC (dec); Rf = 0.10 (7% methanolic
“ammonia/CHCl5); IR(KBr) 1651, 1464 cm-!; 1H NMR (DMSO-ds) & 2.19 (s, 6H),
3.50 (s, 2[-[),' 3.52-3.53 (m, 2H), 4.45-4.46 (m, 2H), 7.33-7.38 (m, 1H), 7.47-7.56 (m,
25 2H), 7.72-7.74 (m, 1H), 7.78 (s, IH), 7.85-7.91 (m, 2H), 8.44 ¢ 1H, J = 5.5 Hz).
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15 The title conpound was prepared from 2-(3-fornmyl phenyl ) 20uBe @08k ane
(Ackerley et al., J. Med Chem (1995), 38:1608) to give 0.20 g (52% of a
light-grey solid: nmp = 247C (dec); Rf = 0.22 (5% McOH Et OAc); | R(KBr)
2361, 1653, 1472 Carl; 1H NVR (DVMSO-d6) S 1.32-1.50 (m 1H), 1.95-2.08 (m
11), 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.
(C20HI9N3®™3) C, H, N. 54 2 June 2006 Exanple 31: 3-(6-0x0-6.7 8
9-tetrahvdr HRMY @aled r ffarz eCHaNAOC A3 21210160 (MAH), fomazadxdarede ChQalhe

di oxol ane from Exanple 30 (1.96 g, 5.84 mmol) was dissolved in MOH s (58
n) and wat &19HEda8.5 FoEel Nat ed sul furic acid (1 nL) was added, and the

tort Cand  MoriSBRiotetv hbliad ahitro Dkt doe s trdledleen s
saturated agne@E2s) whitidolabed d4ROBy-PROUGMH tb pdveld W@Eoﬂ@@o@% okgsolpgion as a

gum The aqueous sol ution was decanted off, and the residue triturated
Wi th wat®er . 2Fh2788G:Rf 5826 (0% MOH/EHClan dRt (KBr) $649]189%d466, 1058rcat-Bd wi t h
CHC13. The Fol vent was remved in vacua, upon which the product

sol i di fi ed. THANMBRIMMSOws} & 3:46-3.93 sme aH) 4.44-£464m, 2HDi #621(dd2Hndshsd wi t h

Et OAc, d dri i i 1 whj L1 lid. A
Soa ol B $32%88 B30 1 558 3 %my 180 F10L.56 o 2K 70 oD, sl e
t and{spnaH)Y gr85-1o1 43@Upt el PRVIP: 1% of
Ehe al Genydor dipy TESTIN (@0 DIy BABUR (G0 LID. O IRMS, LAIb4! fof | Gl M0 10 o'
7.36-7. 41 (293.116% (M™)Xduskd 29311168, Ana.@cﬁﬂmsozbﬁﬁ%d)@?rﬁm 2H), 8.08-8.10

1H), 8.109-8.21 1H), 8.41 (s, IH), 8°46-8. 4 1H), 10.14 (s, 1H).
L T AL e I e T G R L e e P L ( i

o .
; COH NH
: /I/ P,05, MeSO3H NaNg, MeSO3H
_ N 6070 °C, 72% _
N | l '
’ n

Ph===5H, DMF, ENH,
cat. (PhaP)ePd, Cul

(2) Intermediate m - 8-lodo-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 B-propiolactone and 2-iodoaniline 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 rt, ice cold
water was added. The solution was made basic (pH 12) with 50 wt.% NaOH and
- extracted with EtOAc 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: 'H NMR (CDCl3) 8 2.71 (¢, 2H, J =
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H N 2 June 2006

1- ( 3- Di net hoxynet hyl - phenyl )-8, 9-di hydro-7H 2, 7, 9a-fri eze- benzo[ cd] azul en-
20 '6-o0one (31la) was isolated during flash silica gel colum chronat ography
as a by product in the formof a white solid: np = 182-185 OC, Rf = 0.15
(5% MOH CHC13); IR (KBr) 2361, 1653, 1458, 1091, 1046 cm 1; 1H NWMR
(DVSO-d6) 6 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 55 2 June 2006 (m.2H), 7.81-7.92-

(m 4H),. §.43-8, H) VS cal cd for CIOHION303 337.1426 (M),
found 337, %&é.z)- Aﬁ(g-%%@@# (bsHLHNG.58 (t.ebthnlss 8.032), 7.79 (d, 1H, J

1- (3- D net bvd gy fmﬂl heny 9-di hvdro-7H.2 7 9a tnaza s

benzor cdl azudl'en-grfgéne R?’cﬁ '»I\%%ﬁ' NaHBHOcN. Ha, H2O reftu c 76% CHO 32
32a (b) Intermediate n - 9-Jodo-1,2,3,4-tetrahydro-benzo[e]{ 1,4]diazepin-5-one:

e: '
3-(6-0xo0-6, 7, 8, 9-t et r.ahyd , (,9a-triaza-benzo[ cdjazul en-1-yl)-benzal dehyde
' 0( (from Exanpl 3°§159/‘P??\i’0$ %Féﬁemél'mﬁm’?*%é& ié)ﬁ? 180.1@-1 lgl,nob?gs)ﬂﬂrﬁﬂsﬁ Wasy
suspendegd | 49 rily ' ' i : .2 nunol )
s added, Copan? Sept 8priives el o AR, it Naly L ¥ W0 thono) 3, 707
was added Rosionst The resctionAEKYENWADSIEHNt0t & I0min. Hpon CafplRti¢) of i g,

0.46 mol) l.n. (1L e, he reaction mxture was adjusted to
6 with 2M ﬁ%??%@ ‘%‘é‘g%‘%n%i’ ,IL:EI}a, o §°ﬁ1‘8&ﬁ{ s Adedn and the, miggng wvas mads, 5 .
Concent r at basiti@H (8) iing150 wes salstiterofNSOH W heVasdh 48 HrodRBDUAsS §,834E)CUO.
The residue was diluted with H2O, and the pH adjusted
precipitated. The solids were filtered, washed with water and dried: mp = 182-184°C;
10 'HNMR (DMSO-ds) § 3.25-3.27 (m, 2H), 3.48 (bs, 2H), 5.43 (bs, 1H), 6.41 (t, 1H, J =
6.0 Hz), 7.73 (d, 1H, J = 6.0 Hz), 7.80 (d, 1H, J = 6.0 Hz), 8.15 (bs, I1H). LRMS (M)

288.

(c) Intermediate o - 9-Phcnylethynyl-l,2,3,4-tetrahydro-bcnzo[e][1,4]diazepin-
S-one: ' :
15 A mixture of the jodide 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 MgSO,,
20 .ﬁltered and concentrated. The crude mixture was purified by flash silica gcl
- chromatography eluting with a gradient of 0-3% MeOH in CHCI; 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-ds) & 3.27-329 (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
CH3CN (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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to 10-11 with 10% NaOH. The product was extracted 3x wi th €HeN®208he
organi ¢ phases were conbi ned, washed with H2O and brine, dried (MgSH),
and then concentrated in vacuo. The residue was purified by colum
chromat ography (5% zo McOH CHC13) until the first product, the benzyl

.al cohol by-product eluted. The product was then eluted with 5% net hanolic
anmmoni a/ CHC13 to gi ve 0. 20 g (7599 of conmpound 32 as a white solid: np =
192-194 OC (dec); Rf = 0.10 (7% methanolic amonia/ CHC13); | R(KBr) 1651,

1464cm1 de6 2.19 (s, 6 3.50 (s, 2H), 3.52-3.53 (in,
4. 45- 4’]";&’?%?4 %83710)33@70%3 &5{3‘71 |?)ﬂ‘lq?dtzxﬂn'd'pt(?szt;lu(:tm HZHMR—IIDMSO?Z(7 74

STnelIZ_?JOG I—‘Ilisf/%gcal gﬂ)% H?I 9@%%&8%5@&71334@,5 W%E,}Hflgng’g%g@%NH 56 2

('C19HZON4O0. DSSS(miZfDI).Q;soaﬁﬂ\(m. 2H), 7.78 (d, 1H, J = 9.0 Hz), 7.82 (d, 1H, J = 3 Hz),

1- ( 3- I—Iydrrx\%t&sﬁf gxg&z -dj hydro- 7H 2, 7, 9a-tri-aza- benzo[ cd] azul'en- 6-
one (32a) e )- FG%&TQM{@MQZ&WQ @lfé)ofomidQﬁZ(MQP g,
5.59% : 6 (10% McOH CHCL3); IR (KBr) 1649, 1599,
1466, 1%?3 cml(a’?rlh ﬁg%)oﬁ'ﬁ 3.46-3.53 (m 2H), 4.44-4.46 (m 2H),
4.61 (d, 2HExan ple 3 : K M1 4TdiZzepinoB® 7.0 Hilinddl-1-ohed1- 7. 56
(m 2H), 7.70-7572 (m 1H) 7.81 (s 1H, o 857 oL tm 2 5 4358, 47 (m
1H). HRMS cal cd\\for C17 #93. 1164 ( ), found 293.1168. °Ana|

( C17H 5N3OQ MY C. H N io Exanp
141di azepi 7 12 hEehH Pfopat (Phefiid. g2

(@) Intermediatt p -  9-(4-Chlorophenylethynyl)-1,2,3,d-tetrahydro-
10  benzo[e][l 4]dwzepm—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][1,4]diazepin-5-one, were used to synthesize intermediate p (87%) as a yellow
solid: mp 178-180°C; '"H NMR (DMSO-dg) § 3.27-3.30 (m, 2H), 3.52-3.55 (m, 2H),
15 631(t, 1H,J=6.0Hz), 6.61 (t, 1H,J = 6.0 Hz), 7.45 (d, 1H, J = 6.0 Hz), 7.50 (d, 2H,
J=9.0 Hz), 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"). '
(®) 6-(4~Chlorophcnyl)-3,4-dihydro—2H-[1,4]diachinc_>[6,7,l-hi]indol-l-onc:
Using the procedure described above for preparation of 6-phenyl-3,4-dihydro-
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) b 3.47-3.50 (m, 2H), 4.29-4.32 (m, 2H), 6.74 (s, IH), 7.18 (¢, 1H, J =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 C7HysN,0C1 (M)
25 296.0716, found 296.0715. Anal. (C;7H;3N,0CI) C, H, N.
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NaN3, McSCBH It, 83% PdCl2, CH3CN. 70-80 C, 73%n (a) | nt2edunedd0f®be m -
8-1o0do- 2, 3-di hydro-| H qui nbl i n-4-one: A m xture of the
3- (2-i odophenyl am no) -propionic acid (0.103 g, 0.354 mol), prepared from
t he condensati on. of P-propiolactone and 2-iodoaniline according to the is
procedure of Bradley et al. (JCS P1, 2019 (1972)), in Eaton's reagent (2
m.) was heated between 60 - 70C for 3h. After cooling the reaction m xture
tort, ice cold water was added. The soI ution was made basic (pH 12) with
50 wt . % Nagkhns b DAG S, eS.. qed organic
extracts' were dried over Ty . Fre et T o sagewe 0. 070 g
(72% of teme product whi ch was 20 used in the next step w t hout further
purification: ‘H NMR (CDC 8 2.71 (t, 2H, J 572June 2006 6.0 Hz),
3.65 (t, 2H, J 60I—Q~) s, 1H), 6050(t 1H J 9.00Hz), 7.79 (d,-
1H, J = . nedlaten- .
}I on of the
ept at rt

) 7. é
9-1o0do-1, 2 -tetra WW%&%M%”F‘P‘“ zep)) rEdSe GHEON. To
ort i ons. The

} o 0% (
was careful [ty and sIowa added NaN3 (1. 74l-g 16.5 nunol) iy_
reaction mxtyre was stirred at it for| Upon conpl et om\ of t%%
reaction (as indicated by TLC), ice-col vvael.er was added, and 8\ m xture
was made basic (pH 13) using 50 wt. % okuti on of NaCOH where t he :
product (3.05 g, 83% precipitated.. ¢ solids were filtered, hed with
water and dried: rap = 182-184C, to }HYMR (DMBO-d6) 8 3.25-3.27 (m° 213),
3.48 (bs, 2H), 5.43 (bs,1H), 6.41 (t, 1d¢wsJ 6.0 Hz), 7.73 (d, 1H, J = 6.0
Hz), 7.80 (d, 1H, J= 6.0 Hz), 8.15 (bs, IH. LRVS (M)

5 (a) -Intermediate q - 9-(4-Methoxyphenylethynyl)-l,2.3,4-tetrahydro-
benzo[e][1,4])diazepin-5-one:

Using the procedure described above for preparation of intermediate o, 1-
methoxy-4-cthynylbenzene and  intermediate n, 9-iodo-1,2,3,4-tetrahydro-
benzole][1,4]diazepin-5-one, were used to synthesize mtermedxate q in 80% yield as a

10  yellow solid: mp 193-195°C 'H NMR (DMSO-ds) 8 3. 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, J = 9.0 Hz),
7.41(d, 1H, J=6.0Hz), 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™).

) 6-(4-Methoxyphenyl)-3.4-dihydro-2H-[1.4]diachino{6,7,l-hi]indol-l-one:

15 Using the procedure described above for preparatibn of 6-phenyl-3.4~dihy@
2H-{1 4]diazepino[6,7,1-ki]indol-1-one (Example 33), the title compound was
synthesized from intermediate q in 84% yield as a pale-yellow solid: 'H NMR
(DMSO-ds) & 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 (¢, 1H, J = 6.0 Hz), 7.54 (d, 2H, J = 9.0 Hz), 7.75 (d, lH J = 6.0 Hz), 7.79

20 (d,1H,J=6.0 Hz), 8.36 (t, 1H, J = 6.0 Hz). HRMS calcd for C|3H|¢.N202 o)
292.1212, found 292.1218. Anal. (Ci1sHi6N20, " 0.1 H,0) C, H, N.



288. (c) Internediate o - 2 June 2006

9- Phenyl et hynyl -1, 2, 3, 4-t etrahydro- benzo[ e] [ 1, 4] di azepin 5-one: is A

m xture of the iodide internmediate n (0.144 g, 0.5 mml), phenyl acetyl ene
(0.055 nm., 0S nmmol ), tetrakistriphenyl phosphine palladium0) (6 ng, 0.005
mmol), Cul (2 ng, 0.01 mmol), diethylamne (4 nL) and DVF (2 nL) was
stirred at it for 2 hours. The solvent was evaporated to dryness and the
resi due was taken up in water and extracted with Et OAc. The organic
extract wag_ drie 20 filtered and concentrated. The
crude m xt &< S LIS i1 4ldiazepinof6; pdne el uting with

a gradi ent of Qy3% CHC13 to give 0,102 g (78% of the desired
product R K 400 951 1641, X689, 1518, 1446 w50, 756, 690
‘iﬁ - ) g ndlodod? (1 (2 7 Bt 7 69 7. 65 (
= - m
2578 _ 1KJ£QNBDUF1$3‘ 8.13 8L (M 262.
(d) Title co'r‘rpound To a. clear soluti oy of the acetyl ene i N=2f nedi ate o

(0.08 g, 0.305,mmol) in CH3CN (10 nl)
mml) at it. The reaction m xture was

as gdted PdCl2 (0.003 Ov-0.0153
t a tenperature betysen

70-80C for 3.5 h. Upon conpletion of the gaction (as indi cate TLO)
t he sol vent was evaporated to dryness. Thercrude m xture was puri d by

flash silica gel chromatography eluting with a gradient of 0 58 2 June 2006
(DVEO d6). 6 5 b 3, SMaclidley) O 2170, S5 A GPURAbGRYR1 A Chaabyaeor 7 (.
1H, J = 9. l@nn[r][l,ﬂdmepm-sm m 3H), 7.60-7.63 (m 2H), 7.78 (d, 1H J =
D0 ) aron s Yok g Sk S bt i oCimmmakoony S0y
H N | _phenyl-1-butyne and mtermedxatc 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; '"H 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, 1H, J = 6.0
Hz),7.23 (d, 1H,1=6.0 Hz), 7.31-7.35 (m, 5H), 7.69 (d, 1H, J = 6.0 Hz), 8.07 (¢, 1H,
J =6.0 Hz); LRMS (M*) 290.
' (b) 6—Phenethyl-3,4-dihydro-2H—[1,4]diazepino[6,7,l-hi]indol-l-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-ds) & 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, SH), 7.—65 (d,1H,J = 6.0 HZ), 7.74 (4, 1H, J =
. 6.0 Hz), 8.26 (1, 1H, J = 6.0 Hz); HRMS calcd. for CigH;gN,0 (M) 290.1419, found
20 290.1421. Anal. (C;9H;sN,0) C, H, N.
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Exanpl e 34: 6-(4-Chl oronhenvl)-3. 4-di hydro-2Hf 141di azepi Rolube 2006
-hilindol 1-one t91 n Et2NH, DMF, cat. (Ph3P)4Pd, Cul 87%% 69% (a)
Internmediate p - 9-(4-Chl orophenyl et hynyl)-1, 2,3, 4-tetrahydro- 10
benzo[ e] [ 1, 4] di azepi n-5-o0ne: Using the procedure descri bed above for

- preparation of internediate o, 1- chloro-4-ethynyl benzene and .

I nternmedi ate n, 9-iodo-1, 2, 3,4-tetrahydro- benzo[e][1, 4] di azepi n-5-o0ne,
were used to synthe5|ze i nt er medi at e p (87% as a yellow solid: np

178-180C, ' H NVR (DVBO. . 30. 352355(m 2H),

(t, 1H J= B0 royr—t ,' Al ilindd- 1

(d, 2H, ,J:9.(ZDHZ), 9. 782(d 1H J = 6.0 H)
8.13 (t, I H ) Z@"TG(M) (b

6- (4- Chl oroyl) 4 d.gay@;;f,‘w, 1, 4] dizas N NRne
Usi ng t he pkecedqur frat i

6- phenyl - 3, 4-ldi h dro- 20 EMNH[DMF4836H azepi noY hfs°]7Prﬁi5?% :
33), the titlle corrpound was synt hesi zed frml'ﬂtermedl ate p in ¥ _y| eld as
a pal e-yel low splid: 'H NVR (DVBO-4) 6 3, B7-3.50 (m 2H), 4.29-4
2H), 6.74 (s, 1H), 7.18 (t, 1H J 9.0 1), .58 (d, 2H, J = 9.0
7.65 (d, 2H J = 9.0 Hz), 7.80 (d, 2H, J 80 Hz), 7.83 (d, 2H,

Hz), 8.39 (t, 1H, J = 4.5 Hz). HRMVS calc C17H13N20C1 (M) 2s
296. 0716, found 296.0715. Anal. (C17H13N20¥r) C, HL N. H NH 59 2 June 006

(8) Intermediate s - 9-(4-Fluorophenylethynyl)-1,2,3,4~tetrahydm—
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 (DMSO0-ds)

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 (d, 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. (C17H13N,OF *0.1 H,0) C, H, N.
®) Title compound:
Using a similar procedure to that described above for preparation of 6-phenyl-
1s  3,4-dihydro-2H-[1,4])diazepino[6,7,1-hi]indol-1-one (Example 33), the title compound
was synthesized from intermediate s in 79% yield as a pale-yellow solid: 'H NMR
(DMSO-dg) & 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 (4, 1H, J = 6.0 Hz), 7.68 (d, 1H, J = 6.0 Hz), 7.78 (d, 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 Cy7Hy3N,OF (M*) 280.1012, found 280.1002. Anal. (C7yHisN:OF) C,H,N.
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Exanpl e 35: 644Met hoxwhenvl | -3 4-di hvdro-2H i 141d aazepi noReupe 2006 | i ndol 1

one n OM Et2NH, DMF. cat. (Ph3P)4Pd Cul 5 (a) Internediate q -

9- (4- Met hoxyphenyl et hynyl ) -1, 2, 3, 4-tetrahydro- benzo[e][

1, 4] di azepi n-5-one: Using the procedure descri bed above for preparation of

i'nternmedi ate o, 1- methoxy-4-ethynyl benzene and internediate n,

9-io0do-1, 2, 3,4-tetrahydro- benzo[e][1, 4] di azepi n-5-o0ne, were used to

synt hesi ze internediate g in 80%yield as a io yellow solid. np 193-195C,

"H NVR (DVROQ- d6 3. 7-3 353355(m 3.81 (s, 3H),
2l : %345 - pingl60. Hz), 7. 41

(d, 1H I Fifnddldd rarbdxbdehbie 2H =90 M), 7. 79d1H J =60 H),
8.11 (t, 1Hﬁj——§‘o—ﬂz—)‘im., M5 292 (MF). (b) o -

6- (4Met hoxyphenyl ) 3, 4-di hyd@o 2H[ 1,4]diazepino[ &7, I-hi]indol-lone: is
Using the procedure , degg '

6- phenyl - 3,/4-di hydro- | ' ' ] ndohk- | -one (Exanple 33),
the title conpound was [ diate/q in 84%yield as a
pal e-yel.l ow solid: "H NV : 3. nNT2H), 4.27-4.30 (m

2H), 6.60 (s; 1H), 7.07 (9 1H, J = 6.0 Hz),

7.54 (d, 2H, J = 9.0 Hz), 79 20 (d, 1H, J = 6.0
Hz), 8.36 (t, 1H, J = 6.0 : D2 . (MF) 292.1212,
found 292.1218. Anal . (C18H1 & 2 June 2006 Exanple
36: 6- Phenet hyl -3 4-di hydro-2H Cll 41 di azepi nof6 7 1 h {indol 1-one n NH

POCl3 (0.3 mL, 3.19 mmol) was slowly added to DMF (3 mL) at 0°C. The

5  mixture was stirred for 15 minutes and then was treated with a solutionlof 6-phenyl-
3.4-dihydro—2H-[l,4]diazepino[6,7,l-hi]indol-l-oﬁe (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 H20 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-dg) & 3.41-3.52 (m, 2H), 4.20-4.22 (m, 2H), 7.43 (t,

- 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

CisHaN20,Cl (M") 324.0665, found 324.0668. Anal. (Cy3H;3N,0,Cl" 0.25 H,0) C,
1s H,N.

ample 39: 6-(4-Chloro-phenyl)-1-0xo0-1.2.3.4-tetr dro-[1.41diazepino[6.7.1-

hilindole-7-carboxaldehyde oxime

o]

NH
O NH,OH-HCI, Hy0,
N NaOH, EtOH
— 80-85°C, 67%
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cat. (Ph3P)4Pd, Cul Et2NH, DWMF. 83%Tr (a) Internediate s 2June2006
benzo[e] [ 1, 4] di azepi n-5-one: PdCl 2, CH3CN, 70-80 OC, 70%

9- (4- Phenyl butynyl)- | ,2, 3,4-tetrahydro Using the procedure descri bed
above for preparation of internediate o, 4- .phenyl-1-butyne and

i nternmedi ate n, 9-iodo-1, 2,3, 4-tetrahydro-benzo[e][1, 4] di azepi n- 5-one,
were used to synthesize internedi ate r which was obtained in 83%yield as a
pal e brown solid: np = 133-135C, 'H NMR ( DVSO d6) 6 2 76-2.81 (m 2H), 2.86

10 2.90 2 1), 3.39-3.41 5.70 (bs, 111). 6.53
(t, 1H, Sm_ GFDONHF-Qﬁé @2%2’ OL:QS mmol)sang Ne@il moaﬁ-g (8385 m(mdsl)-i)v,exﬂ) 69 (d,

1H, J = 6. deEB
6- Phenet hyl - )to a83|Q ro- ZM ﬂ%ﬁgze%(ﬁ%%lgro?pﬁl%%ﬁ )fll\{l"?’?fﬂ)?gf::’ %Wé‘l&qr?rg t he
LT 4] g Md'“’m[w‘i""’“’“"ﬁl“""“l e Corarml Pegm o0 d

i ol - anpl e t he |tecorrpoun was
synt hesi ze&zﬁwrﬂf‘gmg“ét@%mﬁh F&‘FW(Y%swceﬂed an80-857Glar yel | ow
sol i d; H3H\IWoléDMS&>aﬁh $ 1 (bs,
oH), 6. s37 (s, 1H), 7T H %&gyg’%ﬁﬁ‘d‘%“%‘%‘f B‘Sﬂd ;)HB“ I'AIQ&'GS (d.
I ) = o umpms “”"’"@M‘B“’é“‘i"f‘p‘ﬁ‘“‘ nd s%“?%‘é(ﬂl‘fi‘““ﬁ“? R beo)
cal c or oun na
C H N ef ﬁ?ﬁ%&%ﬁ* & chg eSingrwith agradienitiof d-5%2H- f 1
41di azepi nie®H%n THAY; b £000.035 gQG‘ﬂ%?of the oxime: 'H NMR (DMSO-ds) § 3.40 (bs,

2H), 4.0-4.1 (m, 2H), 7.30 (t, 1H, J = 9.0 Hz), 7.55 (d, 2H, J = 9.0 Hz), 7.64 (d, 2H, J

1o =9.0Hz),7.90 (s, 1H), 7.94 (d, 1H, J=9.0 Hz), 8.34 (d, IH, J = 9.0 Hz), 8.41 (¢, 1H,
J = 6.0 Hz), 10.83 (s, 1H). HRMS calcd. for CigH;4N30,Cl M* + H) 340.0853, found

340.0862. Anal. (C18H14sN30,Cl1 0.75 CH,Cly) C, H, N.

cat. (PhaP)Pd, Cul N
N EtoNH, DMF, 67% ”__;
1
n !
t
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 preparation of intermediate o, 2-
20  ethynylpyridine and intermediate n, 9-iodo-l.2,3,4~teu'ahydro-bcnzo[e][l,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 (¢, 1H, J = 6.0 Hz), 7.37-7.41 (m, 1H), 7.50 (d, 1H, J = 6.0 Hz), 7.77 (,
1H, J = 9.0 Hz), 7.82-7.88 (m, 2H), 8.15 (t, 1H, J = 6.0 Hz), 8.59 (d, I1H, J = 6.0 Hz).
25  LRMS (M) 263.




n NH cat. (Ph3P)4Pd, Cul Et2NH, DVF. 89% 0 NH ~~NH pdGi 2, @Hear20060-70 C,
79% (a) Internediate s - 9-(4-Fl uorophenyl ethynyl)-1,2,3,4-tetrahydro- s
benzo [e] [ 1,4] diazepin-5-one: Using the procedure described above for
preparation of internediate o, 1- fluoro-4-ethynyl benzene and internedi ate
n, 9-iodo-1, 2, 3,4-tetrahydro- benzo[e][1, 4] di azepi n-5-o0one, were used to
synthesize internediate s, which was obtained in 89%yield as a yell ow
solid: mp = 160-162C; 'H NV\R (DMSO- t4) 10 8 3.27-3.30 (m 2H), 3.52-3.55
(m 2H), 6.27 (BS, (t, 1H J =6.0 Hz), 7.27 (t, 2H, J =19.0
M), 7.44 (d; 1 ,T}@?‘g’“@"), 7.67-7.72 (m 2H), 7.80 (d. 1 H J = 6.0
Hz), 8.13 (t, Tblasolutios oDthelmpetylehd/itdriviellia30(0.0508| 0.19ChABIBNIOME (60. 1 H20)

C, H N (b).Titl - | iml d to that d i bed
above f or( ﬂ‘léf’ﬁ ﬁqﬁ%ﬁ&%ﬁﬁ@&g@ﬁl aTd P%Ellzp(a.(())%g g,u (;.829 gmol)am It. e'1§h(<:¢rI ©

3, 4-di hydr ﬁliﬁﬂlfg ' b¢blj ) | -k = .the title
conmpound \;\kgéﬁts%/nt esli ?gﬁﬂ r,omgtl g?—(??n%é{)f;gg suil)on %wéFééa}ime}e- yel | ow
solid: $H hidivatedbiySIE.C)iJhe8oBentBwas oyed uRldy vachnBand. tBO cfude rédidue Was70 (s,
111), 7.15 (¢t . 7.33-7.39 1H J =6.0

H.J.=.6.0 , ) (m. 2H), 7.65 ( ]
Hz), 7.68 P ,ﬁ“iﬁ,’y flash sic %&Wﬁy °‘i‘P|Pé with-a m@eﬂz?f,o*g%éﬁe@ﬁ, g g =
6.0 Hz), B fo eivEl0.0103 ) al | AN, ( M)
280. 1012, f oun%bz%‘%';yfo"ég? %ﬁ%ﬁ{‘é‘i?'ﬁfgﬁﬁﬁoﬁf f@'ﬁﬁ?‘”ﬁ@ﬁg 538N o,
2H), 4.64 (bs, 2H), 7.06 (s, 1H), 7.19 (t, 1H, J = 9.0 Hz), 7.37-7.41 (m, 1H), 7.82-7.96
(m, 4H), 8.38 (1, IH, J = 6.0 Hz), 8.70 (d, 1H, J = 3.0 Hz). HRMS calcd. for
10 CieHisN;O (M*) 263.1059, found 263.1062. Anal. (CysH;sN;00.8 H;0) C, H, N.

Comparison Example 41: 3.4.6.7-Tetrahydro-2H-[1.4]diazepino 6.7.1-hilindol-1-one
(o]

NH

N

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)):

'H NMR (DMSO-d) 8 2.92 (t, 2H, J = 7.5 Hz), 3.29-3.31 (m, 4H), 347 (t,2H,J=17.5

Hz), 649 (¢, 1H,J = 7.5 Hz), 7.04 (d, 1H, J=7.5 Hz), 749 (d, 1IH J = 7.5 Hz), 7.86

(bs, 1H). HRMS caled for C;Hi2N,O (M*) 188.0950, found 188.0957. Anal.
(CiiH12N20) C, H, N,

20

Comparison le 42: 3.4-Dihvdro-2H-{1.41diazepino{6.7.1-hilindol-1-one
NH

——
\

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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2 June 2006 Exanple 38. 6-(4-Chloro-phenyl) |-oxo-1 2 3 4-f2elunalRPbo-f 1
41di azepinof6 7 1 hilindol e-7-carboxal dehyde O NH\ e== POCC13, DV W 0 C
- rt, 99% C C POCC13 (0.3 nL, 3.19 nmol) was slowy added to DVF (3 nlL) at
0OC. The 5 mixture was stirred for 15 mnutes and then was treated with a
solution of 6-phenyl 3,4-dihydro-2H[1, 4]di azepino[6,7,1-hi]indol-1-one
(Exanple 33, 0.070 g, 0.236 mmol) in DM (2 nL). The reaction m xture was
warmed to rt and stirred for 4h. After removing all solvent, the residue

wher capon (HOF, ?%W@@S%ﬁ%%ﬁé AT o e cpishea
ol " HINR R0 Jyd SeAEF NS S 3080, 3 I s 6 Ras s (T "

1H J = 9. 168044 1Ii716-86@orlz)28,30J(bs, HH) ERMS M7Y1E6), AR, 61:.E{.%N£b bies. 8. g)o
J7=76.0 Hz

1HJ 8.47 (d, 1H, J 6.0 Hz), 8.51 (t,
9 65 (s, fﬁ)cﬁqzﬁvgzcal cd. for C18H13N202C1( M4) 324.0665, found 324. 0668.
Anal . (6(C18H, 3N2020" 0.25. H2O) C, is H, N Exanple 39: .
6(4 Chlor-hnl) 1ox01234tetrahydrof 1 4l di azepinof6 7 1
hi ' i ndol e~ Adiatis 1.4 - -1-oh8OH, CtCH

H
la, DMF, KOH
2%

To a pale-yellow solution of 3,4-dihydro-2H-[l,4]diazepino[6,7,l—hi]indol-l—
one (Example 42, 0.051 g, 0.274 mmol) in 5 mL DMF was added KOH (0.058 g, 1.03
10  mmol) and iodine (0.139 g, 0.548 mmol) at rt. The reaction mixture was stirred at rt

- overnight, at which time solvent was removed in vacuo. The residue was taken up in

EtOAc and washed thh 0.1% aq sodium bisulfite, H,O and brine. The organic layer

was dried over anhydrous MgSQy, filtered and concentrated to give 0.078 g (92%) of a

pale-yellow solid: 'H NMR (DMSO-ds) & 3.56-3.59 (m, 2H), 4.40 (m, 2H), 7.26 t,

15 1H,J=7.5Hz), 752, 1H, J = 7.5 Hz), 7.67 (s, 1H), 793 (d, 1H, J = 75Hz) 8.37

| (. 1H, J = 53 Hz). HRMS calcd. for CnHgN,01 (M"') 311 9761 found 311.9776.
Anal. (C;jHyN,OI C, H, N

20 acid methy] ester

NH
cat. (Ph3P),PdCl, N

CO, EtzN, DMF, MeOH
_ 50-55 °C, 28%
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80-85 C, 67% Cl 63 2 June 2006 NH2OH HO (0.027 g, 0.385 m2ulupne@0d6 NaOH
(0.016 g, 0.385 nmol) were added to a suspension of the al dehyde

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

[ 1, 4] di azepi no[ 6, 7, 1- hcl i ndol e- 7- car boxal dehyde (Exanple 38, 0.050 g, 0.154
mml) in EtOH (5 nL) and H20 (0.5 nlL).. The reaction m xture was heated at
80-85C for s 3h, cooled to rt and evaporated to dryness. The residue was
taken up in ice- coId H2O,  whereupon a pal e-yell ow solid precipitated. The
sol'id was filte washed with H20 and then purified by flash silica ge
chr omat ogr aphy’ Yhﬁll%@ﬂldnbf%%mm@)“@Saddedl\tb@-tmmu@ﬂ@ﬂ&oﬂa-sga-ve 0. 035

95 (1, °iﬁﬁ9§w%f‘§4ﬂ%?%@gﬁ“@? ofiph1-Sng g BRirpote A%, st s 50 =
g ngf% ZpH&ﬁﬁc(aaon,M'Mg @37 ﬁgnol)thd 31sﬁ1p916 1 Sph Cdﬁﬁ; ﬁﬂma %@nﬂﬂ&é%gc?(m
H 340. 08538 Pé&%anmel'i@@ M?Qrélan (kM%@Z@era&nemmm@asH N.
Exanpl e 40 P 114 f6 7 1 hilindol
one 0 zoreAsd R p0sscnd fe B vha SUHf Bidchbantc, s 35S R Vasrremoed uhdepcia,
CUI,  CH3CRicuBi, &l the 2639dus via vilen rupan EOABYAY kvaﬂhea v?uh“wﬁt&t. rPRY G nic

layer was dried over anhydrous MgSOy, filtered and concentrated to give a yellow
solid, which was purified by flash silica gel chromatography eluting with a gradient of
0-3% MeOH in CHCl; to give 0.025 g (28%) of a white solid: 'H NMR (DMSO-dg)
10 §3.34-3.60 (m, 2H), 3.83 (s, 3H), 4.46 (bs, 2H), 7.36 (¢, 1H, J = 75Hz2),795(, 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
Ci3H1zN;03 (M) 244.0848, found 244.0850. Anal. (C)3H3N2050.25 H,0) C, H, N.

ample 45: 1-Ox0-1.2.3 4-tetrahydro-[1.41diazepino[6,7.1-kflindole-7-carbaldehvde
0

NH
exc POCls, DMF

O 0,
0°C-1t, 95% N

15 OHC
POCI3 (1637 g, 106.76 mmol) was slowly added to DMF (225 mL) at 0°C.
The mixture was stirred for 15 minutes and then treated with a solution of 3,4-dihydro-
2H-[1,4)diazepino(6,7,1-Ai]indol-1-one (Example 42, 1.46 g, 7.85 mmol) in DMF (10
mL). The reaction mixture was warmed to rt and stirred for 17 h. After removing all
20  solveat, the residue was taken up in H,0, 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-dg) & 3.58-3.61 (m, 2H), 4.48 (bs, 2H), 7.37(t, 1H, J = 1.5
Hz), 7.97 d, 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 Cp2HoN,0, M) 214.0742, found 214.0737. Anal. (C;Hjo

N20,0.1H,0) C, H, N.
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Usi ng the procedure descri bed above for preparation of int@rlundi280@ o, 2-
20 et hynyl pyridine and internediate n,

9-io0do-1, 2, 3,4-tetrahydro-benzo[e][1, 4] di azepin-5 one, were used to

synt hesi ze internediate tin 67%yield as a brown solid: np = 173- 175C, 1H
NWVR (DVMBO-d6) S 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), 7.37-7.41 (m 1H), 7.50 (d, 1H, J = 6.0 Hz),
7.77 (d, 1H J =9.0 Hz), 7.82-7.88 (m 2H), 8.15 (t, 1H J = 6.0 Hz),
8.59 (d, 111, J = 6.10 Hz). 2s LRI\/S (M 263 64 2 June 2006 (b) Title

S

conpound: *S4HPEC ] 2 2eD d
nmol ) in 6 mnL) was added Cul (0. 003 g 0. 012 mml) and PdC12 (0 005
g, 0.029 at rt. The reactlon m xture was heated at 80-85C for 4h.

Upon conpl etion of reaction @as indicated by TLC),othe solvent was renoved

un.ier vacuum and the cr
chr omat ogr aphy el uti ng (i cHels to gi ve 0.010
1()rn 2H), 4.64 (bs,
1 (m | H, 7.82-7.96

g (20% of the product:

2H), 7.06 (s, 1H), 7.19 (

(m 4H), 8.38 (t, IH J =/670 Hz), 3.0 Hz). HRMS cal cd.

for io CL6HL3N30 (M) ZB&: 1059, found 263. 106R==/Anal . (C16H13N30' 0. 8 H20)
.C, H, N. Conparison Exanpl e 41: 3.4.6.7-Tetpdhydro-2H[1 4l di azepinol 6 7
pared according to the

1-hilindol -1 -
| i t:ar:atnu?e progg%lufge 0 """" °H@é‘fegn&etPﬁ*”érﬁ*emaé?@'ﬁdéé]@mmofﬁblel n

R R v i | “‘}ﬁ"’& Eadple 15 Mithoyl Sl pplfebldy o3,
J=7.5 Hz‘?zgg % lg}-)iag B9, (05 u@l)(masmdedmznmnezxom g6 (bs,

U e et ﬂﬁw mﬁw@ﬂw 10,58 BuRP R NGB 0957 ADRLig

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-dg) 6 3.56

10 (bs, 2H), 4.36 (bs, 2H), 7.23 (t, 1H, J = 7.5 Hz), 7.68 (s, 1H), 7.90 (4, 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 C12H, N30, (M*) 229.0851, found 229.0843. Anal. (CizH;lNgoz) C.H,N.

xample 47: and 1-Ox0-1.2.3.4-tetrahvdro-[1.4 diazepinol6.7.1-Ahilindole-7-
15  carbaldehyde O- ethyl-oxime

2 0
NH
NHOMe-HCI, pyr, N” NH
EtOH, reflux, _)
o 86% combined
OHC
47a 47b

A solution of l-oxo-l.2,3,4—tctrahydro-[l,4]diazepino[6,7.l-hi]indole-7-
.carbaldehyde (Example 45, 0.050 g, 0.234 mmol) and MeONH;HCl (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 organié layers were dried over
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20 Conparison Exanple 42: 3.4-Dihydro-2Hf 1.41di azepi nor 6 2xune 2006
1-hi'lindol-1-one O This known conpound was prepared from
3,4,6,7-tetrahydro-2H [1,4]diazepino[6,7,1-hi']indol-I|-one (Exanple 41)
according to the general procedure 2s of Hester et al. and references cited
therein (Hester et al., J Med Chem 13, 827 65 2 June 2006 (1970)): 'H NWR
(DVBO-d6) S 3.52-3.56 (m 2H), 4.31-4.36 (m 2H), 6.53 (d, IH J =3.0
Hz), 7.11 (t, 1HJ:60H2)738(d IH J 30Hz)770(d IH J =
6.0 Hz) Hz), 8.30 (bs, LRVS (M4) 186. Anal. (C

. HLON20' 0. @%‘Ygfnéb}dﬁ% ff]ﬂtwd andconfentrateds: rps;dlef: wampnmﬂvdd:ydlazm-smca .
141 di azepi %ﬁ};" 0, 0 9 N -) |
To.a pal e-%}g 1“% Pon o# w;ith Jlgmﬁgg N‘gﬁme& DI\@HEP_& g’vc &8:46%
[1, 4] di aze(lﬁB%()pﬁch(E)tnd]Oﬁﬂcg(-ZB%)mfahémamdes 42, 0.051 g, 0.274 mmol) in 5
m. DMF was,added KQH (0, 0 0 m nol) andlodlne(O 139 g, 0.548
mrol ) at r') SARETT ggcmmm%%ééﬁr@e@mﬁ% (5,38 Ai4ghbs. 2H), whi ch
time sqlv no W G i .due t u OAc and
vias hedQJV\n 'Eeﬁhmo %g yg m7,‘§|§S7L§|Q 1§ %%L%“ @d lga?ﬁ'eab% 81233% @)r ayer

8.35-8.39 (m, lH) HRMS caled for Ci3HisN;0, (M") 243.1008, found 243.1020.

Anal. (Cy3H;3N30,0.1 Hzoo 1 EtOAc) C, H,N. .

(E) isomer: 'H NMR (DMSO-d;) § 3.55 (bs, 2H), 3.87 (s, 3H), 4.37 (bs, 2H), 7.27 (t,

1H, J=7.5 Hz), .75 (s, IH), 7.91 (d, 1H, J = 7.5 Hz), 8.24 (d, 1H, J = 7.5 Hz), 8.34-

10 8.38 (m, 2H). HRMS calcd. for Cy3H;3N30, (M*) 243.1008, found 243.1016. Anal.
(C13H13N301'0.25 HzO) C,H,N.

OHC H

.18 Spdium &rohyﬁde (0.018 g, 0.466 mmol) was added to a suspension of 1-
oxo-l,2,3,4-ten'ahydro-[l.4]diazepino[6,7,l-hi]indole-7-carbaldehyde (Example 45,
- 0.050 g, 0.233 mmol) in 15 mL EtOH. The reaction mixture was refluxed for 1.5 h,
cooled to rt and the solvent was evaporated. The residue was partitioned between 1%
aq NaOH and EtOAc. The organic extract was dried over ahhydrous MgSO,, filtered
20 and evaporated to give a pale-yellow solid (88%): 'H NMR (DMSO-dg) § 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, I1H, J
= 7.5 Hz), 7.29 (s, 1H), 7.80-7.83 (m, 2H), 8.24-8.26 (m, 1H). HRMS calcd for

Ci2H2N20; (M*) 216.0899, found 216.0908. Anal. (Ci2H12N20,0.2H,0) C, H, N. |

69




was dried over anhydrous MgSO4, fi It ered and concentrated £dugev80®. 078 g
(9299 of a pale-yellow solid: IHNW (DVSO-d6) S 3.56-3.59 (m 2H), 4.40
(m 2H), 7.26 (t, is 1H, J =7.5 Hz), 7.52 (d, 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
C'HON2O (M) 311.9761, found 311.9776. Anal. (ClL | HON201) C, H, N
exanple 44: 1 -Oxo- | 2 3 4-tetrahvdro-f141di azepi nof ~l i ndol e 7 carboxylic
20 acid nmethv ester NH cat. (Ph3P)2PdC 2 CO Et3N, DMF, McOH 50-55 C, 28%
OCH3 66 2 June 2006 Triet hyI am ne (0 11 nil, 0.747 nmol) was added to a
ampit ' g ‘ ePinofe fdbILi bhedol - 1 - one

(from Exanpl e 43 vmtt}s)ut further purlfltbatlon 0074g : nmol ) and

bi stri phenyl phosphi ne aI | adium chloride{8.4 ng, 0.012 -'\ in 8 mL MeCH
and 3 nL DWF at h r%&lonm s heated 3 »58& for 18 h
under a CO at nosp V§ m apd the
residue was taken Et c 'ant was h ARRR: MpOH. The | ayer was
dried over anhydrops=MySO4, filtered a concentPited to gk a yell ow

i ca gel chrgqmatogggphy eluting with a
|ve00259( % of a white solid: 1H
3.83 (s, 3H) 4 46 (bs, 2H), 7.36 (t,

solid, which wato—urified b!a)flash
gradient of 0-3% MeOH in CHC13 t
NVR ( DMBO- 4) 106334360 (m 2

1H, J = 7.5 Hz), d, 1H. .J 8.23 8.27 (d, 1H, J = .
7.5 Hz), 8.40- 8‘@0 ( $H) “‘#ﬁﬁfg‘%;?g& e%reliydr«eils [éml)-hﬂmdonAB
found 244. Gihéthylasel:. (C1l3HL2N2030.25 H2O) C, H, N -

5 To a soluion of  alcohol 7-hydroxymethyl-3,4-dihydro-2H-

- {1,4}diazepino[6,7,1-hi]indol-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 vacuum. The residue was purified by flash silica gel

10  chromatography eluting with a gradient of 0-3% MeOH in CHCI; to give 0.925 g
(77%) of the acetate product: 'H NMR (DMSO-d¢) & 2.0 (s, 3H), 3.42-3.44 (bs, 2H),
4.23-4.25 (bs, 2H), 5.30 (s, 2H), 9.10 (t, 1H, J = 7.5 Hz), 7.50 (s, 1H),775 d, 1HJ=
7.5 Hz), 7.85 (d, 1H, J = 7.5 Hz), 8.30 (m, 1H).

(b) Title compound:

1s Acetic acid-l-oxo-1,2,3,4-tetrahydro-[l,4]diazepino[6,7.l-hi]indole-?-ylmethyl
ester (0.508 g, 1.97 mmol) was dissolved in MeOH (70 mL) and glacial AcOH (30
mL). To the solut_ion 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 chromatbgmphy eluting with a gradient of 0-1% MeOH in CHCI; to give 0.296 g
(75%) of the title compound: 'H NMR (DMSO0-dg) § 2.52 (s, 3H), 3.51-3.54 (m, 2H),
4.27-428 (m, 2H), 7.11 (1, 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 cﬂcd. for Ci2H2N20 (M™) 200.0950,
found 200.0955. Anal. (C;2H3N,0) C, H, N.
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Exanpl e 45: 1-Oxo0-1.2.3.4-tetrahvdro-[141di azepinof6 7 1 hi2ldund@086
7-carbal dehyde OO0 NHt 1&",- NHeX PCc . DV 0 00. it 950/0 15 CHC
POC13 (1637 g, 106.76 nmol) was slowy added to DVF (225 nlL) at OC. The
m xture was stirred for 15 mnutes and then treated with a solution of

. 3,4-di hydro- 2H[1, 4] di azepi no[ 6, 7, 1-hc]i ndol -1-one (Exanple 42, 1.46 g,
7.85 mmol) in DMV (10 nlL). The reaction mxture was warnmed to rt and
stirred for 17 h. After renoving all 20 solvent, the residue was taken up
in H2O, made basi c (pH 12- 14) usi ng 50% agueous ' NaO—I and extracted with
Et QAc seveExample$8s 6-(RHFu 7-anethviBatsdihgdro sy Mgraus MySO4,
filtered a 0 i:entrated to glve 1. 6 g (95% of a pa e- ye ow solid: '"H
NNR(DNBOE&“@—Q—#B—S 61 (m- 2H), 4.48 (bs, 2H), 7.37 (t, 1H, J =7.5 Hz),
7.97 (d, IH J& 7.5 Hz), 8.33-8.35 (g 2H), 8.43- 8.45 (m 1H)709.95(s,

1H) . 25 HRVB. cal for  CL2H, 0N202_(MA\_214. o,mawt,gwm,:zm 0737y Anal .
(C12H, 0 NfO X 0)1, (GF3Gd)p)afSsH0 7 0064 4P Lﬂ:@ NH
1- Ox0-1.2. 8 Clz, I aRE 7 ] : 7= i dehyde
oxi me NH NH9 H20, NaOH, EtO 85" Ssoo ;37940 N—/
HCS ' Hal
F
5 (2) 6-lodo-7-methyl-3,4-dihydro-2H-[1,4]diazepino[6,7,1-hi}indol-1-one:

To a solution of 7-methyl-3,4-dihydro-2H-{1,4}diazepino[6,7,1-hilindol-1-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 rt for 5 min. The reaction mixture was diluted with CH.Cl; and

10 washed with 10% Na;S;03. The organic layer was dried over anhydrous MgSQ,,
filtered and concentrated. The residue was purified by flash silica gel chromatography
eluting 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 (t, 1H, J = 7.5 Hz), 7.60 (d, 1H, J = 7.5 Hz), 7.80 (d, 1H J = 7.5 Hz), 8.30
1s  (bs, 1H).

(b) Title corhpound:

To a solution of 6-iodo-7-methyl-3,4-dihydro-2H-{1,4]diazepino[6,7,1-
hi]indol-l-one (0.061 g, 0.187 mmol) in DMF (5 mL) at rt was added 4-
ﬂuombenzeneboromc acid (0.029 g, 0.206 mmol), Na,CO; (0.050 g, 0.468 mmol)

20 dxssolved in  minimum H,0, LiCl (0.024 8 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 MgSQ,, 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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HO To a m xture of al dehyde 1-oxo-1, 2, 3, 4-tetrahydro-[1, 4] 2iJanepdd®[ 6, 7, 1-
s hi Ji ndol e- 7- car bal dehyde (from Exanple 45 without further purification,
0.050 g, 0.233 mmol) in EtCH (5 nL) and H20 (0.5 nmL) was added NH2OH HCI
(0.041 g, 0.583 mmol) and NaOH (0.024 g, 0.583 mmol ) at rt. The reaction
m xture was heated at 80-85C for 2 days. The resulting suspension was
filtered and the remaining white solid (0.047. g, 88% was washed with
wat er and dried: 1H NVR (DVsO-d6) S 3.56 io (bs, 2H), 4.36 (bs, 2H), 7.23
(t, IHJ:75H2)768(s 1H), 790(d 1H, J = 7.5 Hz), 8.21 (d, 1H,
J = 7.5 HAY3%B obthe(produtths areofs-:wteteabhq mHNWMR @MSO-ds5 5 21H) (s, 3IR)YB.mal cd
for C12H1 ( 8 nd, 22 Anal Cl12Hi 1N30 , H N
Exanpl e 4 0‘%’ %%3‘232’)( 3@6}% Q»hé J?egr-"aﬁ%l?&f qit@i%&)emmf@ (m,1
hi ' |'i ndol 84Qqal dehysl X p Et OH,
refl ux, +€2§-§% cocr% E%d 13CC L% r}PjH4l775bﬁzg sol u?gém’l ) %RME
1- oxo- 1, 2,c3lcd forCralhsNeQF M) 294i 1468 pfonnd 89471 I75hi Anal e ¢HENsQF0A| M)y de
( Exanplse é@ @4 050 g, 0.234 mmol) and McONH2' HO (0.020 g, 0.242 20 nmol )
in EtO—I( r?f') ‘and pyridine (5 nL) was refluxed for 20 h. The reaction
m xture was then evaporated to dryness and the residue was taken up in H20
wbi,th ELOAi: several tines. The conbined organic |ayers were
1; 6-Phenyl- 3,4-di

and ext r&‘?t ed
dried ove le 7-me dro-2H-[1.41diazepino[6.7,1-hilindol-1-one

Using a procedure as described in Example 50(b), the title compound was
10  synthesized from 6-iodo-7-methyl-3,4—dihydm—2_H—[l,4]diazepino[6,7,l-hi]indol-l-one
(Example 50(a)), and phenylboronic acid to give a white solid in 70% yield: 'H NMR
(DMSO0-d) 82.23 (s, 3H), 3.46 (bs, 2H), 4.13 (bs, 2H), 7.17 (¢, 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. (C;gHN200.4 H,0) C, H, N.
1s
Example 52;
1.41diazepinof6.7.1-hilindol-1-one

HyC
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-hiJindol-1-one

(Example 50(a)) and 3-triflucromethylphenylboronic acid in 81% yield after
purification by preparative HPLC. A gradient mobile phase, starting with 90% 0,IM
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2 June 2006 anhydrous MySO4, filtered and concentrated. Thé Jusgi2§0@ was
purified by flash silica gel chronmatography eluting with a gradient of
0-1% MeOH in CHC13 to give 0.036 g (63% of the (E) and 0.013 g (23 % of
the (2) isoners. (2) isoner. 1H NI\/R(DI\/SQ) S 3.54-3.58 (m 2H), 3.96 (s,
3H), 4.43 (bs, 2H), s 7.27 (t, 1H, J = 9.0 Hz), 7.89-7.92 (m 2H, 8.14
(d, IH J =9.0 Hz), 8.21 (s, 1H), 8.35-8.39 (m 1H). HRWVS cal cd for

C13H, 3N302 (M 243.1008, found 243.1020. Anal. (C13H13N3020.1 H20.0.1

157 (vs, g0 20 Eiap by Lo g yesching 100% CHA b1 ik, Ak 9 -
Sl U R et £
1- hi | i ndol 0 %)S@Nasfﬂm?é?d%ﬂw 'ﬁeﬁngg A RO R
’borohydrldé‘(gggﬁ a%'d\l%@nvrﬁﬁ% %3@MedHDOPRM8&ﬂ&ﬂsfdarclgﬁls AOF;
?E‘x)arlrp|2234§'°‘t’q“8‘58d‘°?“%3"z‘%§‘]3€' BRIy Yooy 0L, T e bRl deliyce

refluxed for 1.5 h cooled to rt and the sol vent was evaporated. The

resi due Vag, IE et ween 1% aq NaO—| and Et CAc. The organl c extract
was dried reiaxy:pheay)-89-dihydre-2 BT H-217:0) g ve a
pal e-yel |l o ci 18 5.d1(5—,l,eNl\/R ( DVBO- 4) S 3 52- 3 55 (m 2H) 4.31 (bs,

2H), 4.63 (d, 2H, J, ), 4.84 (t, 1 H J =50 H), 7.12 (t, 1H J
= 7.5 Hz), 7.29 (s, 1H), 7.80-7.83 (m 2H), 8. 24-8.26 (m 1H). HRVE cal cd

for ClZHELZNZO?coEM*') 216. 0899, found 21E 0908 Anal . (CRH12N202. 0. ZH20) C,

H N 4-MeO-Ph-C(O)CHNHAHCI
NH, CHoCl NEt3,0°C-nt
J%PdCH COI, THE
= “hm h

(g) Intermediate u - (RS)-(:t)-9-Amino—2-(4-mcthoxy-phenyl)—1,2,3.4-
tetrahydro-benzo[e][l.4]diazepin-5-dne:

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 EuN (5.54 mmol) at
0°C in CH;Cly. After stirring overnight and warming to rt, the reaction was diluted
~with CHzClz and washed with saturated NaHCO;, water and 1 N HCI. The organic
layer was dried (MgSO4), filtered and concentrated to give a yellow solid. The crude
20 material was suspendcd 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

NO;

10
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69 2 June 2006 Exanple 49: 7-Methyl-3. 4-di hydro-2H-r 141di a2elynedPes 7
1-hilindol-1 -one O- p 0 10% PdCC, H AcOH, MOH 75% (a) oJ 0-~< (b) (a)
Acetic acid-l-oxo- 1,2,3,4-tetrahydro-[1, 4] di azepi no[ 6, 7, 1-hi ]i ndol e-7-

yl methyl ester. 5 To a solution of alcohol 7-hydroxynethyl -3, 4-di hydro-2H
[1, 4] di azepi no[ 6, 7, 1-hi]indol -1-one (Exanple 48, 1.007 g, 4.66 mol) in
acetic anhydride (1.1 nL, 11.65 mmol) and pyridine (25 nL) was added 4-

di met hyl am nopyri di ne (0.057 g, 0.466 rrm)l) The m xture was stirred for 15

i ash si 1 ou 8, B0 Cefled andy ety Pioraiomcive fist Shemceelort i n

CHC 3 9 6 2 o

o 3H§ 0 Jebfuitoppgy S“’%M‘@“ ?CHE?""%"%*? WG TP

JHZ = A SEzpfanﬁﬁl-()mpg&kqud 71HNMH (Cnfl@&sisa{s, Eu),,349-&54((d;. 2H),13.80 = 7. 5 -
) '3, 4-te %ﬁié%@% ‘ﬁPd‘l‘Qb“pﬁﬁ) dﬁ; §5ﬁ§b]f1ﬂ-db’re Icé%%w ‘?rﬁmyllﬂ 574 (0.508.

g, 1 975 NMTPLZ), 6/8556.98 GARO3 Pdlc(gdoil-g)omkld@@ﬁ 9La0j alg oo (30 nl). To -

t he solution was added 10% and the suspensi on was stirred
under an at rmspﬂﬁfreﬂ‘tﬁoml&“nér 4.5 h at rt. The bl ack suspension was

wes puri 11 ed by tolon Tl 1 BE°RE fean. g T2 oo g B ik gl aq ent
of 0- 1% Me&ibonyldiikidazaloing3 v 6f PHP vwhs refluxed for 6 h. The reaction mixture was
cooled to rt, concentrated and purified by flash silica gel chromatography using a
10  gradient solvent system (2.5-5% MeOH/CH;Cl,) to give 27 mg (73%) of a yellow |
solid: IR (KBr) 3261, 2927, 1706, 1648, 1624, 1514, 1473, 1386, 1339, 1296, 1249,
1178, 1111, 1045, 1030, 756 cm™; '"H 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 caled for Cy7H;sN303+H 310, found 310.

2.7.9a-triaza-benzofcd]azulen-6-one azulen-6—on

4Ci PhCHO.DMA, N
Nh NaHSOQ;, 150 °C 76%
OCHy
Ci
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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(75% of the title compound: 'H NVR (DVBSO-d6) 6 2.52 (s, 3RMYung26@63. 54 (m
2H), 4.27-4.28 (m 2H), 7.11 (t, 1H, J = 7.5 Hz), 7.15 (s, 1H), 7.69 (d,
1H J =7.5 H), 7.81 (d, 1H, J = 7.5 Hz), 8.22-8.24 (m 1H. HRMS cal cd.
for CL2H12N20 (M 200.0950, found 200.0955. Anal. (Cl2H12N20) C, H, N 70
2 June 2006 Exanple 50: 6-(4-Fluoro-phenvll-7-nethyl-3 4-dihvdro-2H-f

141di azepinol6 7 1 hi'lindol-I-one 0 12, (CF3C02)21C6t CH2Cl 2, 53%
4-F-Ph-B(OH) 2, DM cat. (Ph3P)4Pd, L)CI, Na2C3, H20 80-90 C, 73% H3C |

H3C S (a) ¢olid- \ _

6- | odo- 7- rsrgltl?ﬁyfR §IF915)£2}?%?%9-42 Efﬁvlgﬂj, 16?28 gbllsngc?[ é5173’ ff%"'] %%n}‘l%h%?o’ To a

sol ution dR5Z,-1128,10923108201015¢ 1602 B43, 8174155 @ 8 PHAMR (DMISOLI) B30 | - one

“(Exanpl e 49, 0.030 g 0.150 mol ) in CH2C12 (5 nL) were added i odine (0.038
g, 0. 150 3riéolm, 15Rd3.80 &3, BHDI 3,:92-3 90 mo i ¥).cHi6h h ASh d < 43 0], §01-6.068M, ol ) .

was. ai 1t SRS B aHR Y8 752 15 Bl bt e haln aoB il GLART Y | oy
was_drised 0K/ 7.8 I 3C INMY HSMSO-i1) 8 46. ,s%ﬂﬂ,l%‘?.’%ﬁ,egfiﬁ. g%.gg,hﬁzgp%si due was

purified by flash silica gel chromatography eluting w a gradient of
0- 1% MeOH 12ASZHE2B17,0121.4% IR782%5 12903398058, d43pale132.61, 03v.60! i43.271H NVR

iH 0 2 75580107700 ¥R 15 TN peled e ooy GoiREesD 404, bovnt 404 kg 530

i's (bs, 1iyH5CIN30,0.2 H,0)C, H, N, CL.

10 .

beniolcélazulen—&one

NH

The title 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 CH2C12 as the workup solvent, to give 3.10 g
'(81%) of an off-white solid: mp = 223-225 °C; Rf = 0.23 (5% MedH/EtOAc);
IR(KBr) 2361, 1653, 1635 1458 cor!; TH NMR (DMSO-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 CyH;7;N303 335.1270

20 (M), found 335.1278. Anal. (Cy9H;7N303) C, H, N.
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(b) Title conpound: To a solution of 2 June 2006

6-1 odo-7-nmet hyl - 3, 4-di hydro-2H-[ 1, 4] di azepi no[ 6, 7, 1- |u]indol-1-one (0.061
g, 0.187 mmol) in DMF (5 nL) at rt was added 4- fluorobenzeneboronic acid
(0.029 g, 0.206 nmol), Na2C33 (0.050 g, 0.468 mol) 20 di ssolved in mninmm
H2O, LiCl (0.024 g, 0.561 nmol) and tetrakistriphenyl phosphi ne palladi um
(0.011 g, 0.0094 mmol). The reaction mxture was stirred at 80-90C for 19
h, at which tinme the sol vent was evapor at ed under ~vacuum The residue was
t aken up 'é‘x _ _ | . ES. | The conbi ned
organi c | aye : OV et iy TR oaS v S -4 gq-838

concent r atifzé[edjgrnien-6-0aé OWn soI id. This soI [ d was subJ ect ed to flash
silica gel chromatography eluting with a gradient of 0-1% MeOH in CHC13 to.
give 0.044 g NH 71 2 June 2006 [{z3% of the product as an off-white solid:
"H NVR (DMBO-d6) 6 2.77 (s, 374 (bs 2H) 3.39-4.37 (m 2H), 7.45
(t, 1H, J = 7.5 Hz), 763767( 7817 (m 2H), 8.04 (d, 1H J -

= 7.5 Hz), 8.12 (d, 1H, J = 5\ m 1H). HRVE calcd for
C18HI5N20F (M+) 294. 1168, fo nd (C18H, 5N20F0. 1 H2O s C,
H N le 51: 6-Phenyl-7-net hyI-3 4 di hv o 2H-'> 41di aze ino[ 6 1-hi _

“indol -1-one Usi ng a procedure as described in Exarrpl e 50(b), the title
conpound was ildeditletpredics ss fprepared in the manner described for Example 55 from

(Exampl’e E‘%‘%‘%ﬂ?‘“ﬁ(&%ﬁ%ﬁ%@‘ ebal BRECEI 27 i whisp pol ;sﬁ’p?é%y. o
"H NQ/RS |(42 [:iww?lszg az%. gglg(%oqo?&m?aﬁcgnfsqu Jl@%@ 4)1812;‘)387 o§§

J =
7.5 Hz), &neY-B1 BMR @DMSEG-ds) 5 1.18 (t, 6H, J = 7.0 Hz), 3.48-3.63 (m, 6H), 4.45-4.47
(m, 2H), 5.59 (s, 1H), 7.36 (t, 1H, J = 7.8 Hz), 7.59 (d, 2H, J = 8.2 Hz), 7.85-7.92 (m,

4H), 845 (t, 1H, J = 5.7 Hz). HRMS calcd for C3;Hp3N3O3 365.1739 (M+), found
10 365.1749. Anal. (C2iHz3N3O3) C, H, N '

J =

le 57: 4-(6-0x0-6.7.8.9-tetrahydro-2.7.9a-triaza-benzo azulen-1-vl

nzaldehyde
(o}
NH
: _ CHO
15 l-(3-Diethoxymethyl-phenyl)-8.9~dihydro-7H-2,7,9a-triaz§-bcnzo[cd]azulen-6-

one (0.79 g, 2.18 mmol) was dissolved in EtOH (22 mlL) and water (22 mlL).
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 NaHCO;, 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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LRVG (M 276. Anal. (C18H,6N20'0.4 H20) C, H, N. is Exanpl & Jype 2006

6- (3-Trifluoronethl-phenyl)-7-nmethyl-3 4-di hydro 2H

11. 41di azepi nof 6. 7. 1-hi' I i ndol - 1-one CF3 Using the procedure described in
Exanpl e 50(b), the title conpound was 20 synthesized from

6-1 odo- 7- net hyl - 3, 4-di hydro- 2H-[ 1, 4] di azepi no[ 6, 7, 1- hi j i ndol - 1-one ( Exanpl e
50(a)) and 3-trifluoronethyl phenyl boronic acid in. 81 %vyield after
purification by preparative HPLC. A gradient nobile phase, starting with

+90% 0.1M 72 .2 June 1Q% CH3CN up.to 2 min, then reaching 100%
CHBCN af t e Vilts sﬁ‘“ﬁ Wﬁﬁg@-@%@ﬂ%%m. £A8-4:51 (s 260h3Ud1Bas i
obtained int 30 ithee 881ol G o | O 25 , 3H),
3.44-3.48 (m 7§ ﬁﬂ‘? ?ﬁ@?iﬁ"f@ﬁ’n@%@ (3, fg)'l(\gr\@‘é'%mﬂ ik, 395%)3&&)1?6-7. 77-7. 88
(m 6H), 8.32-8.36 (m 1H). HRWS calcd, for C19H1I5N20F3 s (M) 344.136,
f-ound 344.1136. Anal. HPLC R~ 14.9 mn. Exanple 53: (RS)-ft) -

9- (4- Met hoExaimplersgt | 1;&Bixﬂétlmdmﬁmﬂiéth&ljgﬁen§1}9@9-aiﬁ a7z b azul ene-1
6-di one fO0%Pdr, F BO 17% 10 u (a nternediate u - b ~
(RSy-(t¥-9 xy-phenyl)-1,2,3,4 '

t etrahydm benzo[ e] [ 1, 4] di azgpi n-5-one: This i nt gr medi ate was prepared

according to the procedure Wf Breslin et al., J\\ Med Chem (1999),

38: 771-792. The acid cpfogrdeNenerated frqerSEs ™ of 2- is
am no- 3-nitrobenzoic a 2.7/ mol ), was t

ith 558 ng of 2-am no-4-

N(CHa)2 : OH.
58 58a

Using the procedure described in Example 32, 037 g (71%) of 1-(4
dimethylaminomethyl—phenyl)—B.9-dihydro-7H-2,7,9a-uiaza—benzo[cd]azulen-6—one
(58) was prepared from 4-(6-0x0-6,7,8,9-tetrahydro-2,7,9a-triaza-benzo[cd]azulen-1-
10 yD-benzaldehyde as a white solid: mp = 227-230°C; Rf = 0.16 (7% methanolic
ammonia/CHCl3); IR(KBr) 1663, 1603, 1478, 1308 cmr-!; 1H NMR (DMSO-dg) § 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), 8.43-847 (m, 1H). HRMS calcd for
Ci9H20N40 320.1637 (M), found 320.1639. Anal. (C;gHz0N4O) C, H, N.
15 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 em'!; 1H NMR (DMSO0-dg)
20 $§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, 1H),
735(¢, 1H, 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 (¢, IH, J = 5.7 Hz). HRMS calcd for Cy7H5sN30; 293.1164 (M), found
293.1153. Anal. (C;7H;5N30,) C, H, N. '
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met hoxyacet ophenone hydrochloride (2.77 mol) and 715 nL E23Nh¢ 80GE mmol )
at 0Cin CH2CI 2. After stirring overnight and warmng to rt, the reaction
was diluted wth CH2Cl2 and washed with saturated NaHCO3, water and 1 N
HCl. The organic |ayer was dried (MgSO4), filtered and concentrated to
give a yellow solid. The crude 20 material was suspended in 150 nL Et OH
containing 500 ng 10% Pd/ C. This suspension was subjected to hydrogenation
under H2 at 60 psi for 48.h. An addltlonal portion of .10% Pd/ C was added
after 24 h [5G _ _ A
a pad of CETTTE(T) @ Tt ALY O] 0 -|cagel

chr omat OQFMMM| vent system (40 50% CHSCI\V CH2Cl 2) gave 140 ny
(17% of a yelloworange solid: HNW (CDC13) S 3.35 (bs, 2H), 3.49-3.54
(m 2H), 3.80 (s, 3H), 4.15 (bs, 1§, 4.70-4.75 (m IH), 6.58 (bt, 1H, J =
6.0 Hz), 6.81 (t, 1H J = 7.8 85-6.93 (m 3H), 7.24-7.30 (m 2H),
7.44 kdd, IH, J =1.7, 7.8 Hz). TitlN\e conpound: A solution containing 35
ng of internediate u (0.12 Mo W, 40 ng of carbonyldiimdazole in 3 nL
of THE was refluxed for 6 h. The\lregCtion m xture was cooled to rt,
concentrated and purified by fla 3 |ica gel chromat ogr aphy using a 20
gradi ent sol vent system (2.5-5% McOHC H@B give 27 ng (73% of a
yellow solid: IR (KBr) 3261, 2927, , 648, 1624, 1514, 1473, 1386,
1339, 1296, 1249, 1178, 1111, 1045, 71030, 756 cin'; 1H NVMR (DVMBO d6) S

3 67 3.78 (mﬁllllgmg 3hq¢f?®ﬂmc33¢scggec8§mf%él agl'dl} g ?%%)zﬁf ?{1- . 73 7
2 s b b st i v 6
| (R?) 9((a t%r%‘% or o- phenyL')gm% @(;;In emoﬁp%z%f jﬁ?ﬁ?‘&'ﬁ%{&zwvﬂ-m
: mp = 110°C (dec); Rf =
0.08 (10% methanolic ammonia/CHCI;); 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, lH. J=178 Hz), 7.52-7.53 (m, 2H) 1.71

-1.75 (m, 1H), 7.83-7.91 (m, 3H), 8.46
(t. 1H, J = 5.7 Hz). HRMS calcd for CygH;7N4O 305.1402 M-H)*, found 305.1416.
. Anal. (CygH;gN40+0.75 H,0)C, H, N.

15

S

Using the procedure described in Example 32, 0.46 g (78%) of 1-(3-pyrrohdm—
-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-maza-benzo[cd]azulen- -yl)-benzaldehyde
20  and pyrrolidine as an amotphous off-white solid: mp = 92°C (dec); Rf = 0.21 (10%
methanolic ammoma/CHCla), IR(KBr) 1659, 1464, 1379, 1308 cm' IH NMR

(DMSO-dg) 51.69-1.71 (m, 4H) 2.41-2.50 (m, 4H), 3.52-3.53 (m, 2H), 3.68 (s, 2H)

78



OCFt3 a 01 20 Following a reported procedure (Higgins et &tJung208%|ym
Sci. Part A-1 (1970), 8:171-177; Imai et at., Synthesis (1981), 35-36), a
solution containing 92 ng of internmediate u (0.32 nmol), 54 ng of

4- chl or obenzal dehyde (0.38 mmol) and 48 ng of sodiumbisulfite (0.46 nmol)
in 3 nL of DVA was heated to 150C for 10 h. The reaction m xture was
cooled to rt and poured into 200 nL of water. The resulting solid 2s was
filtered off and washed with water to give 98 ng (76% of product as a

1506, 1515 AnAE D, 1230 W 574 AL AR R 105 i din 7300,

843, 817, T{SAH)/M.85-7.9H (hiyBH],BVAB.46 \mb18). 7ARMS ddffcd(for CLiH,sN70335.4%15 3H) ,
392399(m1H) 5.64 (d, 1H, J = 4.3 Hz), 6.01-6.06 (m 1H), 6.87-7.00
(m 4H), 7.(BEHY,5und8459/)9. Andl9(CoeH,;NAO-012 H,0) €, HOND Hz), 8.16 (d, IH, J
= 1.0, 7.8 Hz); 13C NWP_ (DVBO-d6) 6 46.90, 55.41, 61.82, 114.99, 116.92.-
123.16, 124.52, 127.17, 127.42, 127.52, 129.03, 130.58, 131.01, 132.61,
137.00, 143.27, 153.62, 159.70, 168.76. LRVB calcd for C23H18CI N302 ( MtH)

404, fOUI’ld 404 Anal . C23H18C| N3020 2 HZO C H N CI io . Exarrple 55:
| 3-f | . 3| DExampls lof3- . nethylc-phenon eny) d. 2.7 9a-triaza-

benzof cdl azulon: B9 o t|tIe product was prepar ed fromdiamne g and
3-[1,3]dio xo#aﬂ‘é‘y‘ﬁ%@m al dehyde (Marx et al, Liebig' s Anizalen der
Cheme 3 . (1992), 183) using 2Cl 2 is as descrl bed i n Exanpl e 19, except
usi ng CH2C12 as the workup [ o (81% of an off-white

solid: nmp = 223-225 OC, R f | RCKBr) 2361, 1653,
1635 1458 cm; 'H NVWR ( DMSO

The title compound was prepared as described in Example 55 from 3-[3-

(trifluoromethyl)phenoxyl]benzaldehyde to give 0.089 g (48%) of a white solid: mp =

10 121-122°C; Rf = 0.21 (90% EtOAc/hexanes); IR(KBr) 1661, 1580, 1445, 1327, 1126

cm!; TH NMR (DMSO-dg) & 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 (m, 3H), 7.85-7.91 (m, 2H), 8.45 (t, 1H, J = 5.6 Hz).

HRMS caled for Cp3Hj7N3OoF; 424.1273 (M+H), found 424.1é‘77. Anal.
(C23H;6N30,F3°1.0 H;0) C, H, N.

15

nzolcd}azulen-6-one

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 cm-
I; IH NMR (DMSO-ds) & 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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3.96-4.12 (m 4H), 4.45-4.46 (m 2H), 5.85 (s, 1H), 7.36 (2Jun¢ir006= 7.8
Hz), 7.58-7.65 (m 2H), 7.86-7.93 (m 4H), 8.45 (m 1H). HRMS cal cd for
C19H17N303 335.1270 20 (M), found 335.1278. Anal. (CL9H17N303) C, H, N.
75 2 June 2006 Exanple 56: 1-(4-Di ethoxvnethvl-phenyl)-8 9-di hydro-7H 2 7
Q9a-triaza- benzofcdl azul en-6-one 0-\ The title product was prepared in the
manner described for Exanple 55 from s terephthal dehyde-nono-di et hyl
acetal to give 1.19 g (77% of a white solid: nmp = 213-215C, Rf = 0.21

90% Et OAc/ . 0, 05 481, 1307, 1055 n71l; 1H NWVR
EDIVBO d6) Csﬁ?‘%gﬁf([}‘?’ jéﬁ( I@ﬁ:&‘%‘? gmHz‘#; 1RMS3 calgd (fon CaﬂﬂwNélO;rﬂ- 38910931( m

2H), 5.59 (&1+ t, o 7.59 (d, 2H, J = 8.2 Hz),
7.85-7.92 ﬂ,”lﬁﬁﬂﬂ?”%&%@-c@, ‘fﬁ?zf{jﬁ&-’"&(g& H2QFERH M cd for C21H23N303
365. 1739 (M), found io0 365.1749. Anal. (C21H23N333) C, H, N Example 57:
4-(6-Oxe-6.7.8.9-tetrahvdro-2 7 9a-triaza-benzorcdlazulen 1 vl)-

benzal dehy ®xafible 63: S1-[3-(3 4-Dichlorophenoxy)-nhenvi]-& 9. .
1- (3- Di et hoxynet W%M#MM&] azul en- 6
one (0..99 gﬂl@@imgﬂﬁs di ssolved in EtOH (22 nL) and water (22 ni).
Concentrated sulfuric acid (0.5 nL) was ?dded, and the reaction brought to
reflux for 5 IL The reaction mxture wafcool ed to rt, and the EtCH
renoved in vacuo. The residue was dilute h saturated NaHCO3, and the

O Y,
resulting solids were filtered and &20 WE 'th wat er, then dried under
vacuum overni ght to produce 0. 40. o]

.51

& O 2 June 2006 white solid: 1H
NVR (DVBO-d6) 6 3.54-3.55 (m 2H),\ 4.5p-4

N

V/,

2H), 7.39 (t, 1H,

N

The title compound was prepared in a manner analogous to Example 55 from
3-(3,4—d1ch]orophcnoxy)benzaldchydc to give 0.084 g (45%) of a white amorphous

solid: mp = 252-254°C (dec); Rf = 0.13 (75% EtOA/hexanes); IR (KBr) 1657, 1578,
10 1468, 1263 curl; THNMR (DMSO-dg) § 3.52-3.53 (m, 2H), 4.45-4.47 (m, 2H), 7.11

(dd, 1H, J = 8.9, 2.8 Hz), 7.28-7.32 (m, 1H), 7.36 (t, 1H, J= 7.8 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 calcd for CpHisNiO.Cl 423.0541 (M*), found 4230538,
(C22H1sN30;Clp#0.3 H,0) C, H, N, '

Anal.

15

The title compound was prepared as described in Example 55 from 3-(4-

20 methoxyphcnoxy)benzaldehyde to give 0.13 g (84%) of a white solid: mp = 196-

o™, -
19? C; Rf = 0.21 (90% EtOAc/hexanes); IR (KBr) 1660, 1505, 1462, 1215 cmrls 1H
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J =17.8 H), 7.88-7.96 (m 2H), 8.09-8.10 (m 4H), 8.46-8. 80upen20a64), 10.13
(s, 1H). Exanple 58: 1-(4-Di nethylam nonmeth 11-phenyl)-8

9-di hydro-7H 2. 7.9a-triaza s benzof cdl azul en-6-one 0 N(CF i 3)2 58 58a

Usi ng the procedure described in Exanple 32, 0.37 g (71% of 1-(4

di et hyl am nonet hyl - phenyl ) - 8, 9-di hydro- 7H 2, 7, 9a-t daza. - benzo[ cd] azul en- 6-
one (58) was prepared from _

4- (6-0x0-6,7,8,9-tetrahydro-2,7,9a-tri aza- benzol cd] azul en-1- 10

yl) - benzal dehyde as a white solid: np = 227-230C, Rf = 0.16 (7% net hanolic

amoni a/ CH (nww@»a 1,6%3,53K60 2H), 1076(s, IRN)2.43% 26 (chHLIA GORERIA) S

2.19 (s. 6 3.52-3.53 (m 4.45-4. 47 (m 2H), 7.35 (t,
1H, J (: 7.8 )Ho’z) 16@ 2@‘ J79.2 Hz), éo‘t-mé)(m.;lbmﬂ 32967 (m, 2(19)7.5;?74538 47(

I SO 1T (MG ST B

1-(4- hydrO@BSﬁW MPB]) etk

di hydro- 7H 2, 9att r?aza %g%% % d?naa%JFé%H'%N%?Feofggg)%Hsol ated as a
by- pr odusct |n t he preparation of

1- (4-di net hyl am nonet hyl - phenyl )-8, 9-di hydro-7H 2, 7, 9a-tri aza

benzo(cd] a lefi50 116[ 343, SaDivHof Spheixiy Lo kv - 2R i Aﬁéﬁ%ﬁgj&&%& 10%

McOH CHC13): IR (KBr) 1651, 1470, 1310 cur ‘ 3.52-3.53
(m 2H), 4.—9214_21@2&&&@9)5 ol . 4.60 (d, 2H, J = 5.7 Hz), 5.33-5.37 (m 1H),
7.35 (t, 1H, J = 7.8 Hz), 7.51 (d,g2H, J = 8.2 Hz), 7.82 (d, 2H, J = 8.2

Hz), 7.847.91 (m 2H), 8.45 (t, 1W, J= 5.7 Hz). HRVB calcd for Cl7HLI5N302
293. 1164 (M+)., found 293. 115 A aI .NH(C17H18N302) C, H N 77 2 June 2006

Exanpl e 59: 1- -Methyl Oneth gl en- 6- one

The title compound was prepared as described in Example 55 from 3-(3,5-
10  dichlorophenoxy)benzaldehyde to give 0.14 g (86%) of a white solid: mp = 258-
259°C (déq)j Rf=0.13 (75% EtOAc/hexanes); IR (IGBrj 1663, 1576, 1431, 1250 cm!;
TH 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 |

caled for CpoHsN30,Cl,423.0541 (M+), found 423.0549. Anal. (CooH;sN30,C)y00.2
15 Hy0)C, H,N. '

NH




Usi ng the procedure described in Exanple 32, 0.12 g (23% 8fJude @806 s

nmet hyl am nonet hyl - phenyl )-8, 9-di hydro-7H 2, 7, 9a-tri aza- be

nzo[ cd] azul en- 6-one was prepared from
3-(6-0x0-6,7,8,9-tetrahydro-2,7,9a-tri aza- benzo[ cd] azul en-1-yl)-

benzal dehyde and net hyl am ne as an anorphous white solid: np = 110C (dec);
Rf 0.08 (10% net hanolic amoni a/ CHC13); I R(KBr) 1655, 1464, 1381, 1308
cml1l, 1H NWR (DVMsO-d6) 8 2.31 (s, 3H), 3.52-3.53 (m 2H), 3.79 (s, 2H),
4.45-4.47 (m 2H), i0 7.36 (t, 1H, J= 7.8 Hz), 7.52-7.53 (in, 2H),
7.71-7.75 (m {He, ttle 8®mipovad (was Prdpardll 46 deséribeliHin Exanhid Hom HRVB cal cd

for CL8HLZNAOY 05._1 o%lg + PI;O Z?d 305.1416. Anal . (CI8HI8N4Q 0. 75 HZO)
C, H N exXa ?(‘Lsag%ﬁ‘r‘ 1*1 r&. Chep (19851 502893 Reagtion direwdaso H 2
9a triaza 72 holbsaatzafdixdkcﬁp&ﬁﬁmfi uéiig dﬁ%@gaﬂﬁ‘e RloBip Wlvent 5 Elva"E 1l 1"

Exanple 32, 0.46 g (78% of 1- (3 yrro

1-yl met gyl(]?@%bnﬁwnte solidti In;pjtcﬁBﬂ-Bﬁﬂ (Bex)f Rf aza\1 % e9otp [Fr8lhaAkk &R P RNE Was
prepare o

3- (6- oXo- 6@’81@595 déé4h 13jacory 1H Mr(mh!ghacl;ﬁcﬂ s@qﬂn,egm 4/1;9_4119nzal dehy
de 20 and %1 € a us _off-white solid: C (dec); Rf
0..21 (10% an {lv: @MR@%H%f%ﬂ@ .1 2ED) 7.68794 (1m.674{). 8.35’-8 181@08 cm 1;
1H NWR 47-2 3.52-353 (m 2
3.68 (s, (%%9/‘@)(‘2815% 53?0%%)4(%4)&%“%&?’% 171?3@5"@?321%@ &tmdg Hz)H)
7.48-7. 55 36M1308) Anal. (ﬁlgﬁ”mogml.}' . 7.79 (s, 1H), 7.85-7.91 (m 2H), _
8.42-8.46 (m 1H). HRMS cal cd for 'C21 H21 N4O 345.1715 (MH) +, found
345.1719. Anal. (CQ1IH22N4AO. 0.2 H20) C, H, N. s Exanple 61:
1-f3-(3-Trifluoroneth I-phenoxy) phenyII-8 9-di hydro-7H 2. 7.9a-tri aza-

benzoféd| &xample6d: dnE-Bizyl 8.0 idilhve 8- anesiasedgscr i bed
i n Exanple 55 from 3-[ 3- 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).
Reac_uon 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 = 205208 °C; Rf = 0.18 (75%
EtOAc/hexanes); IR (KBr) 1655, 1464, 1381, 1310 cm-!; 'H NMR (DMSO-dg) 6 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, SH),
7.43-7.52 (m, 2H), 7.66-7.68 (m, lH), 7.74-1.75 (m, 1H), 7.84-7.90 (m, 2H), 8.44 (t,
1H, J = 5.6 Hz). HRMS calcd for Ca3H;oN3O 353.1528 (M), found 353.1527. Anal.
20 (C23H9N30+0.25 H,0) C, H, N.

. Benzolcélazulen—G—one
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(trifluoronethyl)phenoxyl]benzal dehyde to give 0.089 g (48%Jupe 2806hi t e
solid: np = 10 121-122C, Rf = 0.21 (90% Et QAc/ hexanes); 1R(KBr) 1661, 1580,
1445, 1327, 1126 Carl; 1H NWR (DVSO-d6) 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 (m 3H), 7.85-7.91
(m 2H), 8.45 (t, 1H, J = 5.6 Hz). HRWVS calcd for C23HL7N3O2F3 424.1273
(MtH), found 424.1277. Anal. (C23HL6N3BO2F3.1.0 H2O) C, H, N. is Exanple
62: 1-f3-(4-Chl orophenoxv)-phenyl|l-8.9-di hydro-7H 2.7 9a-tri aza-

benzof cdl azul en-6-one The title conpound was prepared as described in
Exanpl e 55 from 3-(4- chl orophenoxy) bey zaI dehyde, 'yielding 0.114 g (66% of
a white solid: np = 211 20 212Cr. =_B~ ﬂ;ﬁ (75% Et QAc/ hexanes); | R (KBr)
1659, 1578, 1483, 1462, 1233.car (DVBO-4) 8 3.52-3.53 (m 2H),
4.45-4.46 (m 2H), 7.11-7.17 (m X 22-7.26 (m 1H), 7.35 (t, 1H, J =
7.8 Hz), 7.45-7.50 (m 3H), 7.58-7.%6.Am 2H), 79 2 June 2006 7.85-7.91
(in, 2H),. 8.43-8.47 (m. 1H). HRMS calcd for C22H16N302C1 389.0931 (M+),
found 389.0948. Anal. (C22H16N3Q2CL. 0. H N Exanple 63: 1-f3-(3
4- Di chl or ophenox phenyl- 8. 9-di hvdro-7 -triraza s

benzof cdl azul en-6-one N The title conpound was prepared in a manner

anal ogous to Exanple 55 from 3-(3,4 ,dichlorophenoxy)benzal dehyde to gi ve

0.084 g (45% ofThe vitiet compmmpheas prepired!: asTRicseribad - i&ﬁ"@caﬁtﬂ@)ss Rirdm =

(75% EtOAc/lggégg R (KB 1657 578 '0 1468, 1263 cn 1: 1H NMVR

(DVBO-4) 8 “gﬁéé(‘%’fﬁ“‘f%& ) igs ripediate )0 give10.60 gd§4%§_nf awhiteg. 9,

2.8 Hz), 7.5%Bd7 : 2.8

). 7 ba Toes [ 1y e ‘d&fﬁa““’“@ﬁz"%‘s’@% iy} oo 1agr .~

(m 1H.s HR6B, 1380ctrh;0H NREHIMSOM) 3 4943385 b, 1Y), 3.06- L9 (mlaih), 0038, Anal .
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 CjoHgN3O3F 353.1176 o),
found 353.1183. Anal. (C19H;¢N303F+0.25 H,0) C, H, N.

ample 69: 3-(4-Fluoro-6-0x0-6,7.8.9-tetrahydro-2.7.9a-triaza-benzo cdlazulen-1-
10 yl)-benzaldehyde

CHO

Using the deprotection procedure described in Example 31, 043 g (89%) of 3-
(4-ﬂuoro-6-oxo-6.7.8.9-_tetmhydro-2.7,9a-triaza-bcnzo[cd]azulen-léyl)-bcnzaldchyde
was generated as a white solid: 1H NMR (DMSO-dg) & 3.56-3.58 (m, 2H), 4.504.51
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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(C22H15N302C12.0.3 RO C. H, N. is Exanple 64: 2 June 2006
1-f 3- (4- Met hoxvnhenox| -nhenyl |l 8 9-di hvdro 7H 2 7 9a triaza

benzof cdl azul en-6-one 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: np = 196 198C, Rf = 0.21 (90% Et OAc/ hexanes); IR (KBr)
1660, 1505, 1462, 1215 cm1l; 1 H 80 2 June 2006 NWVR ( DMSO 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 32 9.2 ) LO7-7.48 (m i 782737 (m 24, 7.52-7.58 (m
2H), 7.84- ExampleJ0: Dimethylamingmethvl-phenv)4=flmore-8.9-di 5.3 11198\3 03
385. 1341 ( 2 d o ge Anal. (C23HIIN3®B.0.4 H2O C, H N 5

Exanpl e 65 - -O phenoxv) phenyl | -8 9-di hydro-7H2 7
9a-triaza- benzofcdl azul en-6-one TheQitle conpound was prepared as
described in Exanple 55 from 3 (3,5- Qrdi chl or ophenoxy) benzal dehyde to
give 0.14 g (86% of a white so np 258 259C (dec); Rf=0.13 (75%
Et OAc/ hexanes); IR (KBr) 1663, 1431,. 1250 cm 1; 1H NWMR (DVMBO-d6) S
3.53-3.54 (m 2H), 4.47-4.49 (m 7,18 (d, 2H, J = 1.8 Hz), 7.31-7.42
(m 3H), 7.58-7.74 (m 3H), 7.86-NFA (m 2H), 8.46 (m IH). HRVS calcd
for C22HL5N3O2C12423. 0541 ( M+), found. O5H®HIAnal . (C22HL5N302C12. 0. 2

3.5 H2O) C, H, N Exanple 66: 1-(3-B¢€ ptienyl )-8 9-di hydro-7H2 7
9a-tri aza benzofcdl azul en-6 one 81

| Using the reductive amination procedure described in Example 32, 0.067 g
s (31%) of 1-(3-dimethylaminomethyl-phenyl)-4~ﬂuoro-8,9_-dihydro-7H-2,7.9a-triaza—
benzo[cd]azulen-6-one was prepared from 3-(4-fluoro-6-0x0-6,7,8,9-tetrahydro-

2,7,9a-triaza-benzo[ cd]azulen-1-yl)-benzaldehyde as a white solid: mp = 215-217°C
(dec); Rf = 0.11 (7% methanolic ammonia/CHCls); IR (KBr) 1663, 1485, 1383 cml;
TH NMR (DMSO-ds) & 2.19 (s, 6H), 3.50 (s, 2H), 3.54-3.55 (m, 2H), 4.45-4.47 (m,

10 2H), 7.48-7.62 (m, 3H), 7.72-7.78 (m, 3H), 8.61 (t, 1H, J = 5.7 Hz). HRMS calcd for
C19H1NOF 337.1465(M-H), found 337.1464. Anal. (C1oHgN;OF*0.25 H,0) C, H. .

(0] o)
NH ' NH
HN(CHg),, MeOH,
110°C, 57%
=
5 - =N ==N

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 mrhol) was added and the vessel was sealed, stirred and
heated to 110 °C for 6 h. Additional dimethylamine solution (2 mL) was added, and

20  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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2 June 2006 The title conpound was prepared as described i Jo0g@®8€ 2 from
3- benzoyl benzoyl chloride (Ito et al., J. Og. Chem (1985), 50:2893).
Reaction tine was 72 hours at roomtenperature, using CH2Cl2 as the workup
solvent to give 0.12 g (65% of white solid: np = 237-238C (dec); Rf =
0.13 (90% Et OAc/ hexanes); IR s (KBr) 1659, 1464, 1312 cm1; 1H NMR
(DVBO-d6) 8 3:53-3.55 (m 2H), 4.48-4.49 (m 2H),.7.37 (t, 1 H J =7.8
Hz) 7.57-7.62 (m 2H), 7.69- 7 94 (m 7H), 8.15-8.18 (m 2H), 8.46 (t, 1H,

5. 6 Hz RVMS cal cd, f.or 2 367.1321 , found 367.1306.
Anal ﬁi%'i@gg)wlaw sqlidy matf %%1 € R =1. w%e%ﬂwa@m);ueamn
9- di hydro ab en- 0 The title conpound was
'pr epar ed a@géekf’?ﬁr L%fé)a l&m%ﬁ 3g£ﬁﬁl®bﬂw4%ﬂl59t(mdéﬂlworrl s
and Ware, I Q3 1- 2a 72 hours
at room te?r%%-re\g?u?negﬁzg ?\é;%?f 9)3 lﬁﬁ 756&@%&%?&/2&1 9?51&1)5?'3%&10 13 g
(68% . of White 0B HzN26 @SH208 T HE, S4D(LEL TE%6 HEiMeanas) ;. | R
(KBr) 1655, 1464, 1381, 1310 curl; iH NWMR (DVM5O-d6) 6 3.50- 3.51 (m 2H),
4.06 (¢ 2oy CriHliNsQ 3051433 (MH) found 8672431 Amal. (Ci4¥l;NJOPG; B, 87 (m 5H),
743752(m2H) 7.66-7.68 (m 1H), 7.74-7.75 (m IH), 7.84-7.90 (m 2H),
8.44 (t, 1H, J = 5.6 Hz). HRWVS cal cd for C23HL9N3O 353. 1528 (M), found
353. 1527. | 2 _ N30065H20) CH Ig sa pl e 6871t3f 1
31D oxol arrZ—vr—pher¥ ] S PN 107/2
benzol’ cdlgﬁ_ﬁ_ﬂ%ﬁ}ﬂ%@g@%@ 2 June 2006 The t|tIe corrpound was prepared as
described In anpl e rom internediate | (Exanple 18) instead of
internediate g to give 0.60 g (54% @f a white solid: np = 262-264C (dec);

Rf = 0.11 (90% Et OAc/ hexanes) il NHL667, 1487,
N
N—= .
NHCH,
10 Using the reductive amination procedure described in Example 32, 0.037 g

(18%) of l-(3-methylammomemyl-phenyl)-4-ﬂuoro-8 ,9-dihydro-7H-2,7 9a-tnaza-
. benzo[cd)azulen-6-one was prepared from methylamine (2MIMeOH) and 3-(4-ﬂuoro-
6-0x0-6,7,8,9-tetrahydro-2,7,9a-triaza-benzo[cd}azulen-1 -yl)-benzaldehyde as a white

solid: mp = 196-198°C; Rf = 0.03 (7% mgthanolic ammonia/CHCls); IR (KBr) 1655,

15 1487, 1466, 1134 cm-!; 1H NMR (DMSO-dg) § 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 CysH17N4OF 323.1308 (M),
found 323.1305. Anal. (CigH;7N4OF+0.3 H,0) C, H, N.

4
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s 1460, 1389 cm1; 1H NWVR (DVBSO-d6) S 3.54-3.55 (m 2H), 3.208ng2096(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 cal cd for
C19H16N303F 353. 1176 (M), found 353.1183. Anal. (Cl19H16N303F0.25 H20) C,
H, N Exanple 69: 3-(4Fluoro-6-0x0-6 7 8 9-tetrahydro-2 7 9a-triaza

benzof cdlaaulen 1 10 yll-benzal dehyde CHO Usi ng the deprotection procedure
descri bed i n Exanpl e 31, 0.43 g (89% of 3-
(4fl uoro- yd 2 tr| aza- benzo[cd] azul en- 1-yl)-benza
|dehyde -8 path Ao xialha Oara-nenzoiaatazylen-1avix 56-3. 58 (m
2H) , 450M&m(m 2H) 761765(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). 83 2 June 2006 Exanpl & 70: -
1- (3- D net hvl am nonet hvl - phenyl ) _A M- 8 9-di hydro-7H2 7 9a-
triaza-benzof cdlazul en-6-one Us t he )reducti ve am nati on procedure
described in Exanple 32, 0.067 ¢ A of

1- (3-di net hyl am nomsthyl phenyl) dpEdluor o- 8, 9-di hydro-7H 2,7, 9a-tri aza
benzo[ cd] azul en- 6- one was prepared fryam
.3-(4-fluoro-6-o0x0-6,7,8,9- tetrahydro R-triaza

benzo[ cd] azul en- 1-yl') - benzal dehyde as\=a ite solid: nmp = 215-217C (dec);

Rf = 0.11 (7% ol e HEL3) | R(KBY) 1063, 1485, 1383 cm 1. |
1H NVR (Dwso(a@égﬁ% fﬁﬁl’&mo ‘Eﬁé"beé iy Example( §5 from 34 45 4. 47
(m 10s 2H:yandbeh2ald (togivé!dl 143 (38% whitk s

Hz).- HRMS cal cd fgl?&hcgglmsmoé(ss??fggamkﬁﬂaf%ﬁ%ﬁ“lﬁgﬂw}&{%
( CLOH19N4810.13. (99 %HBOAdThexhnes)y, mmmm? 1659, 1462 cm-1; 'H NMR (DMSO-ds)

1-(2-Dine Mm_no- pyr.i di n-4-vl) - 9d|hydro7H-279atr|aza
benzof cdl égﬁéﬁ%(@n H), 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 Cj7H;5N4O 288.1011 (M), found 288.1002. Anal.
10 (Cy7H12N40°0.5H;0)C, H, N.

Ex le 74: 6-Ox0-6.7,8.9-tetrahydro-2.7.9a-triaza-benzolc azulen-1-carboxvlic
acid ethyl ester

NH

s

CO,Et
The title compound was prepared as described in Example 55 from ethyl
15 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/CHCI3); IR (KBr) 1719, 1663, 1655 cml; 1H
NMR (DMSO-dg) & 1.36 (t, 3H, J = 7.1 Hz), 3.35-3.36 (m, 2H), 3.58-3.60 (m, 2H),
4.39 (q, 2H, J = 7.1 Hz), 745 (¢, 1H, J = 7.8 Hz), 7.99-8.04 (m, 2H), 8.47-8.50 (m,

lH) HRMS caled for Cy3H|3N303 259.0957 (M*), found 259.0965. Anal.
20 (Cy3H;3N303¢0.1 H,0) C, H, N.
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0 NH HN(CH3) 2, McCOH, 110 C. 57% N(CHJ2 15 The product fro&JEragpde 15
(0.087 g, 0.29 mmol) was suspended in EtOH (4 nl) in a seal ed tube
reaction vessel equipped with a magnetic stir bar. Dinethylamne (2M MeOH,
4.37 m, 8.75 mmol) was added and the vessel was seal ed, stirred and

heated to 110 C for 6 h. Additional dinethylamne solution (2 nlL) was
added, and 20 the reaction stirred at 110 OC overni ght. The sol vent was
renoved i n vacuo, and the product was purified by colum chromat ography
(0- 5% MeOH/ 5, q %lJune 2006 (57@@ of a white solid: np
= 266-268C R = v =l ()-8 9adihydrodhiz2, 7 0autiazal 510 cm 1:

1H. NNR(DVMMM53(m 2H) 4.49-4.50 (m 2H), 6.96-6.99 (m
2H), 7.38 (t, 1H J = 7.8 Hz), 7.89 (dd, (H, J =1.0, 7.7 Hz), 7.93 (dd,

1H J =1.0, 8.0 Hz), 8.26 (d, (H, J% 5.1 Hz), 8.47 (t, 1H, J = 5.6 Hz).
HRVS calcd s for CL7Hi 7N50 307. 1A . found 307.1431. Anal
(-C17H17N50) -C, H, N. Exanple 72: At hvl am nonet hvl - phenyl ) -4-fl uoro-8
9-di hvdm7H 2 7 9a triaza benz en-6-one 10 Using the reductive

am nat'i on procedure described in Bxapple 32, 0.037 g (18% of:

1- ( 3- met hyl ami nomet hyl - phenyl ) 4- f INiGho- 8, 9- di hydro- 7H 2, 7, 9a-tri aza-
benzo[ cd] azul en- 6- one was prepared frpmn '

3-(4-fluoro- o
6- oxo-6, 7, 8, 9-tetnhydro-2,7,9a-triaza--cnzo[cd]azulen-l-yI)-benzaIdehyde as
a white SO|Id nmp = 196-198C, Rf 0. 03-rchRet hanol i ¢ ammoni a/ CHC13) ; JR

(KBr) 1655, 1134 .cm 13 1H NVR (DVBO-d6) S 2.29 (s, 3H),
3.54-3.57 (i n E tgé ?gt?uctwe amination’ procedure described in Example 32, 0.44 g
= (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-t1iaza—benzo[cd]azulcn-l-yl)-benzaldehyde as a white solid:
mp = 169-172°C; Rf = 0.08 (10% methanolic ammonia/CHCly); IR (KBr) 1651, 1480,
1308 cro-1; 1H NMR (DMSO-dg) § 2.30 (s, 3H), 3.52-3.53 (m, 2H), 3.75 (s, 2H), 4.45-

10 446 (m, 2H), 7.35 (¢, 1H, J = 78 Hz), 752 (d, 2H, J = 81Hz),781 (d,2H,J =8.1
Hz), 7.84-7.90 (m, 2H), §.43-8.47 (m, 1H). HRMS caled for C;gHigN4O 306.1480
M), found 306 1486. Anal. (CygH;gN40+0.5 H,0) C, H, N.

15 benzolcdlazulen-6-one

NH

/\

| N\—/O

Using the reductive amination procedure described in Example 32, 0.097 g
(38%) of l-(4-moxpholm-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 1-yl)-benzaldehyde as a white solid: mps= -
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(s, 2H), 4.45-4.47 (in, 2H), 7.51-7.53 (m 2H), 7.57-7.62 @dungR2006
7.68-7.77 (m 2H), 7.80 (s, 1H), 8.62 (t, 1H, J = 5.6 Hz). HRMS cal cd for
C18H17NAOF 323.1308 (M+), found 323.1305. Anal. (Cl8H17N4OF0.3 H20) C, H,
N. 85 2 June 2006 Exanple 73: 3-(6-Ox0-6.7.8.9-tetrahvdro-2 7
9a-triaza-benzofcdlazulen 1 vi) benzonitrile CN The title conpound was
prepared as described in Exanple 55 from3- 5 cyanobenzal dehyde to give
0.143 g (30% of a white solid: np = 283-284C (dec); Rf 0.13 (90%

Et QAc/ hexanes) | R (KBr) 2233, 1659, 1462 cm1; 1H NWR (DI\/SOdG) 8

3.53-3.54 Eﬂ‘F@mmmu @ﬂammwcncm,mamﬂ 16813631 468) 1116 i 7 83
(m 1H), (MW%OHL 06 (m 1H), 8.19-8

8. 31- 8. 32 Z s 52{%41@1. 4H92mlﬁalud(.ﬁ,mn)c3m132m4@n2&q) 1011
M), f 1 | N4Q. 0. 5H20) C, H N. Exanple 74:
g-o)(o- 6?$.n 4§§€4§WQ% AL lﬁj rc‘}égﬁz-z)b@ﬁi(ﬂ’cm ﬁlsdnHz), &3211696:8H,|.le:— aci d
ethyl este8.]CHER! 7. 813‘769(1 (6lE 26D TBABEIA YRR PIEEY: %eéérgf g-_%?g@gkggaﬁm e

55 fromethyl is glyoxalate (50%in toluene ogl f an
of f - whi $ e 862.173 M) fouad 3623997, (Aled) (i N4§g2€ lfl-5f§ 6 McOH/ CHC13) ; | R (KBr)
1719, 1663, 1655 cm1; 1H NWR ( DVSO-4) &2 t8H, J = 7.1 Hz),
3.35-3.36 (in, 2H), 3.58-3.60 (m 2H), 4.39 (q, 2H, J:7.1Hz), 7.45 (t,
1H J = 7.8 Hz), 7.99-8.04 (m 2H) 847850(m 1H). HRMS cal cd for'
C13H13N303E28mpledZ7 1¢(Muf{2-Methoms : A il _3»@9399;1 H2O C,

H N 86 ZHM-ﬁeﬁEcﬁd_lazglen-&one

NH

OCHg
. NH |
10 'Using the reductive amination procedure described in Example 32, 0.091 g
(38%) of the title compound was prepared from 2—methoxye;hylamine and 4-(6-oxo-
6.7.8,9-tetrahydro-2.7.9a-u'iaza-bcnzo[cd]azulen-1-yl)—benzaldehyde as a white solid:
mp = 154-157°C; Rf = 0.11 (10% MeOH/CHCl,); IR (KBr) 1659, 1483, 1088 cm-I;
TH NMR (DMSO-dg) 8 2.67 (¢, 2H, J=5.7Hz),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 (t, 1H, J = 7.8 Hz), 7.52 (d,
2H, J = 8.1 Hz) 780 (d, 2H, J = 8.1 Hz), 7.84-7.90 (m, 2H), 8.43-8.46 (m, 1H).

HRMS calcd for C20H22N402 350.1743 (M*), found 350.1756. Anal. (C20H22N,O3)
C,H,N. ’
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Exanpl e 75: 1-(4-Methyl am nonet hvl - ohenvl | -8 9-di hvdro-7H 2 Jtn82008i aza
benzof cdl azul en- 6-one NHCN Using the reductive am nation procedure
described in Exanple 32, 0.44 g s (53% of

1- (4- et hyl am nonet hyl - phenyl ) - 8, 9-di hydro-7H 2, 7, 9a-tri aza benzo f

cd] azul en-6-one was prepared from net hyl am ne (2M MeOH) and 4- (6- oxo-
6,7,8,9-tetrahydro-2,7,9a-tri aza- benzo[ cd] azul en- 1-yl)-benzal dehyde as a
white solid: np = 169-172C, Rf = 0.08 (10% net hanol i ¢ amoni a/ CHC13); IR
(KBr) 1651gyl4 | _ ' . 3H), 3.52-3.53 (m
2H), 3. 75 ] TO—#. 2 ™ BZuli¢ 7.52 (d,
2H, J 8.1;n_¢-|z),781(d 2H J =28.1 Hz) 784—790(m 2H),' 9. 43-8. 47
(m 1H). HRVS cal cd for 018H18N40 306. 1480 (Mm+), found 306.1486. Anal.
(C18H18N4O. 0.5 H2O) C, H, N. Exanpl €76: 1-14Morvholin-4-ylnethvl ohenyl) 8
9-di hvdro-7H 2,7 9a trlaza is pengetrtehazul en-6-one Vo Using the reductive
arnination procedure described anp)e 32, 0.097 g (38% of

1- (4- nmor phol i n- 4-yl et hyl - pheny =i hydro- 7TH2,7,9a-triaza-

om nor phol i ne and 4-(6-o0xo0-6,7,8,9 20
en-1 -yl rbenzai dehyde as a white

Rf =011 (5% MOH CHC13); IR
NVR_(DMSO-d6) 8.2.40-2.41 (m 4H),
, 46 (m 2H), 7.35 (t, 1H J =
J = 8.1Hz), 7.84-7.90 (m

solid: nmp 87 2 June 2006 285-286C (
(KBr) 1661, 1653, 1483, 1113 cm.

3.15-3.17 (m 2H), 326361(m6H) :
7.8 Hz), 7.51 (d, 2H, J 8.1 Hz), 7.82 (

2H), 8.43-8.47 RI\/IS cal cd for C21HZ2N402 s 362. 1743 (M+), found
d
'362.1737. Anal . Y 5’ CraHProareg gingiegeribed in Example 55 from '4-
1- 14- 1 (s Meplivoaxybedvaldehydeolon& Ve 0.13 g (67%) of a white solid: mp = 259-264°C; IR
(KBr) 1664, 1591, 1480 1236 c-!; IH NMR (DMSO-dg) § 3.53-3.54 (m, 2H), 4.45-
446 (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 C2H17N30; 355.1321

(M), found 355.1321. Anal. (C22H19N3020.5 H20)C,H,N.

1o

' bc_xgolcdlazulen-&oge

OEt

. , EtO
The title compound was prepared in the manner described for Example 55 from
terephthalaldehyde-mono-diethyl acetal and intermediate | (Example 18) instead of

15 intermediate g to give 1.61 g (79%) of a white solid: mp = 219-221°C; Ry =039 (90%
EtOAc/exanes); IR (KBr) 1667, 1611, 1464 1107 cm-l; TH NMR (DMSO-dg) 5 1.17
(t, 6H, J = 7.0 Hz), 3.48-3.65 (m, 6H), 445447 (m, 2H), 5.59 (s, 1H), 7.58-7.62 (m,
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triaza-benzol cdl azul en-6-one | henvl | -8.9-di hydm 7H: 2, 7, 9a2NMne@008i ng t he
reductive am nation procedure described in Exanple 32, 0.091 g (38% of
the title conpound was prepared from 2-net hoxyet hyl am ne and 4-(6- oxo-
6,7,8,9-tetrahydro-2,7,9a-tri aza- bent o[ cd] azul en-1 -yl )-benzal dehyde as a
white solid: np = 154-157C, Rf = 0.11 (10% McOH CHC13); IR (KBr) 1659,
1483, 1088 cm-1l; 1H NWR (DMSO-d6) 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 ( : 5 iH J.=7.8 7.52 (d, 2H, J = 8.1 Hz),
7.80 (d, zﬁ,ﬁ)u%%ﬂis &Q‘)l(ﬁ)ﬂ&éj ¢, 3H. {5 8-@ ), 8.643LAHLE £ 18,3 He).. HRMBE cal cd
for C20H22 50..1756. Anal. (C20H22NAQ2) C, H, N
88 2 June f%x%) W’%%} ’Pﬂggﬂghg%yﬂr?@ﬁ\)ﬁﬂ 0-8ADalGayidzds @) G BN ri aza
benzof cdl a Ien- 3i0: one The t|tIe corrpound \N;IIS prepared as descr| bed in

Exanpl e 55% A iatie .
solid: np one59- 264C IR (KBr) 1664 1591 1480 1236 cml 1H NVR ( DVBO- d6)

8 3.53-3.54 (m 2H), 4.45- 4.46 (m 2H), 7.12-7.16 (m 4H), 7.20-7.25 (m
IH), 7.32-7.37 (m IH, 7.44-7.49 (m QH), 7.84-7.89 (m 4H), 8.43-8.46
(m 1H. HRMVB calcd for C22HL7N3C2 355. 3821, (M), found 355.1321. Anal.

(C22H1I7N3™2. 0.5 H2O) C, H, N. 10 ;
- 1- (4- Di et hoxvnet hvl - phenl - 4-f | uor o489 dlh dro 7H 7 9a triaza

benzor cdl azul en-6-one OR EtO
N=
_ =N

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-!; 'H NMR (DMSO-dg) 3 3.36-3.38 (m, 2H), 3.46-3. 50

0 (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 caled for Cj;3H;;NsO 253.0964 (M), found 253.0957. Anal.
(C13H;1Ns0+0.25 MeOH) C, H, N.

ample 81: 4-(1-Oxo0-1.2.3.4-te dro-[1.41diazepino[6.7-1-hilindol-6-yI)-

benzaldehyde
.o
NH (HsC)sSi~C=C~H Q
cat. (PhsP)4Pd, Cut NH
| N
n Il
_ 4
0 - Si(CHa)3
H: :
_EtoaNH, DMF, cat. PdClp, CHaCN, N
(PhaP)4Pd, Cud, 68% 70-80 °C, 65% _)
N

15
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The title conpound was prepared in the manner described foR Jera@fP@ 55 from
t er epht hal al dehyde- nono-di et hyl acetal and internediate | (Exanple 18)
instead of is internediate g to give 1.61 g (79% of a white solid: np =
219-221 C, Rf = 0.39 (90% EtOAc/hexanes); IR (KBr) 1667, 1611, 1464 1107
cml1l;, 1HNWR (DVMBO-d6) 6 1.17 (t, 6H, J = 7.0 Hz), 3.48-3.65 (m 6H),
4.45-4.47 (m 2H), 5.59 (s, IH, 7.58-7.62 (in, 89 2 June 2006 3H), .
7.75-7.78 (m 1H), 7.87 (d, 2H, J = 8.3 Hz), 8.61 (t, 1H J = 8.3 Hz). HRVS

calcd for C21H2 455‘%4 d 640.. Anal (021H22N303) C,
H N Exanple : ?Z§&| d ZOQWRWEP%%%H%

benzof cdl azul.en b- ome 5 The title conpound was prepared foI | oW ng the
procedure descri bed .an % nple 4 frominternediate g and

i m dazol e- 2- car tiptegnediaty 04 AEyampleos34) ofl.& ghi Bé7s<uimd)

iigzzgﬁwcl(qﬁ Nn’/%d(y&%%l'%f%(g%% E@‘g(ﬁm ﬂf%i’g X%Phgsllg’e“%}‘e# 14?77 21

(s, 1H s 7(B84 g 307 (umol)2EN] (00I37g, 59N urhol) irdikthyRndim: 34
. (s, 1H). HRNS cal cd for 13H11N580 253. 0962 (I\/Hri' fou@ng%gmo %&Fgﬁ;
( C13H11N50! r@éléﬁé The sglvsntavasevapprated pa the gesitue svas akedp- f |

?éﬂlgg)zi Igljnﬁ Cgtzd &Er%d;ﬁ%%ﬁ %@Ac QR0APERENY e Sordbibtd oo Iliy%\r/s\cweHre cat.

dried over anhydrous MgSO, and concentrated. The crude mixture was purified by
column chromatography eluting with a gradient of 0-5% MeOH in CHCI; to give
10 0.733 g (82%) of a brown solid: mp 180-182°C; '"H NMR (DMSO-dg) 8 0.25 (s, SH),
-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, J=6.0 Hz), 7.78 (d, 1H, J = 6.0 Hz), 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: '

s A mixture of intermediate v (0.712 g, 2.76 mmol) and K2CO;3 (0.038 g, 0.276
mmol) in MeOH (35 mL) was stirred at rt for 2.5 h. The solvent was evaporated and
the residue taken up in H20, 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, whxch was used in the next step thhout further purification:
20 mp 146-148°C; 'H NMR (DMSO-d) § 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, lH, J=9.0Hz),7.79d, IH,J =
9.0 Hz), 8.10 (t, 1H, J = 6.0 Hz). LRMS 186 (M.
© Bmﬁacx-HS-OxoﬁAﬁ-mmlH-bam[e][lA]damﬁn&yhhynyi}
benzaldehyde:
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 ¢ 1H,/J=6.0Hz),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, J = 6.0 Hz). LRMS
30 290 (MY).
(d) Title compound:
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sl (CH3)3 wH Et2NH, DVF, cat. (Ph3P)4Pd. Cut, 68% 15 NH P2dirze 20@H3CN,

70- 8000, 65% Gat. K2C03, MOH, 9968 CHO 90 2 June 2006 (a)

~v- KT3't Mvl~1, 2, 3, 4uatryt ~v-banmo[e)[1,41~-5- oa~ A m xture of internediate
n (Exanple 34) (1.0 g, 3.47 mmol ), (trinethylsilyl)acetylene (5.0 nL, 34.7
mol ), tetrakistriphenyl phosphi ne palladiun{0) s (0.04 g, 34.7 pnol), Cu!

(0.013 g, 69.4 nol) in diethylamne (10 nL), and DMF (10 nL) was stirred at
rt for 5h. The soI vent was evaporated and the residue was taken up in H2O

and extract ed EItOAc evey al The conbi ned organic | ayers were
dri ed over anh rﬁf?s‘ﬂwﬁ@&ft‘hhpwmuhe066tphenyh3x4-dmgdme@[{-pur| fied

| ity t of 0-5% MeOH in CHCL3 t
ove 100 ‘QQWE?‘ ”‘3?"% 1.8 Bhtelot? 295, T 508 ocnoind ik omibestzdo) &
0.25 (s, 9h)m mteﬁn@ﬁat@xaaeseayxau)as abright-Jelfw Colid: 2%%% %o&bgﬂwm 6 57.

, _ = 6 0
gt 13“(4 t y §8'$ é:“ﬁé)?' 4%8@\452*9523?19@60 (%@HTﬁﬂer(meu{)aveowz ‘1H, J =60
9- Et hyny| 15)27%147é893$,a¢i¥)d§‘63t%&“5ﬁ[f]-[910 B3 8250 107 = 60 Hz), 10.08 (s,

IH). LRMS 290 M.

le 82: 4-Dimethylaminomethyl-phenyl)-3 4-dih dro-2H-

[1.41diazepino[6.7.1-kilindol-1-one

HN(CHg),, MaOH,
NaBH3CN, HC|,
H0,86%

N(CHg)2

0. 2M Dimethylamine in methanol (8.2 mL, 16.34 mmol) was added to a
suspension  of  4-(I-0xo-1,2,34-tetrahydro-[1,4]diazepino[6,7-1-hilindol-6-yl)-
benzaldehyde (0.55 g, 1.90 mmol) in MeOH (110 mL) at 5t. The reacuon mixture was
heated to reflux until the suspension went into solution. The rcacuon mixture was
cooled to rt, and a solution of NaCNBH; (0.131 g, 2.09 mmol) and ZnCl, (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,0, 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; foliowed by 3-8% MeOH / NH; in CHCl3 to give 0.52 g (86%) of a pale-yellow
solid: mp 140-142 °C; 'H NMR (DMSO-ds) §2.18 (s, 6H), 3.45 (s, 2H), 3.47-3.50
(m, 2H), 4.32 (m, 2H), 6.69 (s, 1H), 7.16 (t, 1H, lJ = 10 Hz), 7.42 (d, 2H, J = 10 Hz),
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one: is A mxture of internediate v (0.712 g, 2.76 nmmol) aldudg@086 (0. 038
g, 0.276 mol) in MeOH (35 nL) was stirred at rt for 2.5 h. The sol vent
was evaporated and the residue taken up in H2O and extracted with Et OAc
several tines. The conbined organic extracts were dried over anhydrous
MySO4 and concentrated 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), 348352(m 2H) 4.50 (s, 1H), 6.13 (br

s, 1H), 657756( 7,37 (d = 9.0 H), 7.79 (d, 1H, J
= 9.0 Hz), g ﬁzbzpf‘p iﬂHzg 70772%01 19&% 18316(d4 WH) J =(10)H), 886 &, 1H, J

ex- 4{ 54xo0- & Jar ARMS Rafedolfed IC S USI n t he
procedur e ?@éﬁ;ﬁ)m% the prep%ﬁklﬁ%ﬁ%g 3NFrgd%°§{‘i 33 67 t efptldi ate w
and 4-i odo Nsed to synt heS| ze internediate x in 68% .
yield as abri ht yel | ow so{ |d np 178-180C ' H NWR (DVBO-4) 8 3.30-3. 33

(m 2H), 37 JviafniGe she : Hz) ,
- 7.49 (dg Eﬁh?& - “g 0 Hz), 7. 48 7 51 (m 3'

8.15 (t, i H =5.0 Hz). LRVS 30 290 (Mt). (d) T|tIe conpound 91 2 June
2006 Usi ng the procedure described fog the preparation of
6- phenyl - 3, 4-di hydro-2H [ 1, 4] di azepi N[ 6, 7, 1-hi]indol -I1-one (Exanple 33),
the title conpound was synt hesi z¢# i i i
bright-yellow solid: np 228-230C NNR (DVBO-d6) S 3.46-3.49 (m 2H),
4.37-4.40 (in, 211), 6.89 (s, 1H), (t, 1H J 6.0 s Hz), 7.81-7.88 (m
4H), 3.03 (d, 21, J =9.0 Hz), 8.4 , 1H, J = 6.0 Hz), 10.08 (s, iN).
LRVS 290 (M+). Exanple 82: 6-(4-D nmet hy-am nonet hyl - phenyl ) 3 4-di hvdro-211
t 1.41diazepino f 6.7. | -hilindol- | )

00
u
=)
Fy
=2
o
[}
t=1
b

NHCH;
Usmg the reductive amination procedure described in Example 82, the title
| compound was synthesized from 4-(1-oxo-1,2,3 4-tetrahydro-[1 4)diazepino[6,7-1-
hz']mdol-6-yl)—benza1dchydc and methylamine in 71% yield as a pale-yellow solid: mp
10 178-180°C; 'H NMR (DMSO-dg) 2.29 (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 (d, 2H, J = 6.0 Hz), 7.55 (d,
2H,J=6.0Hz),7.77 (4, 1H, J = 9.0 Hz), 7.80 (4, 1H, J = 9.0 Hz), 8.36 t 1H,J=6.0

Hz). HRMS calcd. for C_|9H19N30 305.3828 (M), found 305.1536. Anal.
(C19H|9N30'0.1H20) C.H, N.
15 '
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0 HN(CH3)2, McOH, NaBH3CN, HCI. 1120,86% N(C-)2 10. 2MBunmet2896ami ne in
nmet hanol (8.2 nL, 16.34 nmol) was added to a suspension of

4-(1-oxo0-1, 2, 3,4-tetrahydro-[1, 4] di azepi no[ 6, 7-1-hi ' ]indol - 6-yl) -

benzal dehyde (0.55 g, 1.90 nmol) in MeOH (110 nL) at it. The reaction

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 mmol) and zZnCl2 (0. 143 g, 15 1.05 mmol) in MeOH (55 nmL) was slowy

added. ,TWMIQ ur e va adjusted to from3 to 4 using
2M HJ - net . t for 2.5 h. -Upon
conpl et i OMMQ}]_LEM&D&_@’IIF&I ed HCI was added (pH 1) and the

sol vent renoved in vacuo. The residue was diluted with HO, nade basic (pH
12--- 14) with 50% aqueous NaOH and exfgacted with Et QAc several tines. The,
conbi ned 20 organic | ayers were dr| o _ovegyanhydrous MySH and
concentrated. The crude m xture UI’If ed by col um chronmat ogr aphy :
eluting with a gradient of 0-7% C13 foll owed by 3-8% MeOH / NH3
in CHCI3 to give 0.52 g (86% of a o. yellow solid: np 140-142 C, 'H NWR
(DVBO-d6) 8 2.18 (s, 611), 3.45 (s, 3 47-3.50 (m 211), 4.32 (m

211), 6.69 (s, 1H), 7.16 (t, 1H, J = 10 \, 7.42 (d, 2H, J = 10 Hz), 92 2
June 2006 7.56 (d, 2H, J =10 Hz), 7.77 1H, J = 10.Hz), 7.81 (d, 1H, J =
10 Hz), '8.36 (t, 1H, J =5 Hz). HRVS d. for C20H21N30 319. 1685 (M,
found 319.1678. 'Anal. (C20H21N30.0.3 H20p C, H, N. Exanple 83:

6- (4- Met hvl am nonet hvl -nhen 1 3 4di hvdre=—NA f 141 di epinof6 71 s
i'l'indol-1-one

Using the reductive amination procedure described in Example 82, the title

5 compound was synthesized from 4-(1-0x0-1,2,3 «4-tetrahydro-[1,4]diazepino[6,7-1-
hilindol-6-yl)-benzaldehyde and pyrrolidine in 76% ylcld as a pale-yellow solid: mp
146-148°C; '"H NMR (DMSO-dg) § 1.71 (br s, 4H), 2.49 (br s, 4H), 3.48 (br s, 2H),
3.64 (br s, 2H), 4.304.33 (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. 11, J= 96Hz),780(d, 1H,J = 9.0 Hz),

10 838 (t 1H, J = 6.0 Hz). HRMS calcd. for 345, 1841 (M"), found 345.1835. Anal.
(C2H33N30-0.25 H,0) C, H, N,

Exam le 85: 3-(1-Oxo-1.2 34—tetrah dro-[1.41diazepino[6.7-1-kilindol-6-vi)-
benzaldehyde

CHO

a . EtaNH, DMF,
cat. (PhgP),Pd, Cut, 62%

15

(@) Intermediate y - 3-(5-Ox0-2,3,4,5-tetrahydro-1H-
benzo[e][l,4]diazepin—9-ylethynyl)-benza1dehyde:
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NHCl 43 Using the reductive amination procedure described PHupR2RBe 82,

the title conpound was synt hesized from

4-(1-oxo0-1, 2, 3, 4-tetrahydro-[1, 4] di azepi no[ 6, 7- 1-

hi | i ndol - 6-yl ) - benzal dehyde and nethylamne in 71%vyield as a pal e-yel | ow

solid: np 10 178-180C, 'H NMR (DVMSO-4) 6 2.29 (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 (d, 2H, J:60Hz) 7.55 (d, 2H J =6.0H), 7.77 (d, 1H J =9.0

Hz), 7.80 (d, 1H, J 6.0 Hz). HRMS calcd. for

C19H19N30 305. 395‘8& B} P%E%‘%J*sgés E‘bé‘{s fonthe - preparegion OdBGnerhe@G: G, H N.

15 93. 2 Jimerm20i6 Ex%m 18 3@&&@;},}%& henv1

4- di hydr o- 1. 41di azeglﬂ};lol}zf 1 | ngbml%ﬂ@‘ze@"&* eg’r"é%ct ive

am nation 6‘?‘\%@ “d‘é%éﬁqdﬁédymheﬁxanmdrme&ﬁteyhﬁ&%t vidld a§a? Q%%ﬂd-""as

synt hesi ze 1t r 1 4] di"azepi n / )

hi]i ndol - H’g‘h WB‘J#Z% ﬁ@ﬁé‘f{ﬁé ?5%58& 57 e(m;lzaﬁ 6.4pabesyel | ow

solid: #i plH 15633 a® ( .49 (br s, 4H),
SR [ SR - 6é%lzé-%6émn 569 He), T8 7 16

3.48 (br s
(t, 1H Jiﬁ*dﬁz@(’mwmmum 5.15.(6r k) ms(s(gﬂézl?goys' 0 t),

7.77 (d, 1 7.80 (d, 1H J =
6.0 Hz). I-Wcal L‘W#ﬁf 345. 1841 (M+), found 345 1835 Anal .

(C22H23N30- 0. ZE(bHZO)HGecdﬁpdNndExarrpl e 85: 3-(1-Oxo-1 2 3
4-tetrahvdro-f 1d|azep|nof6 7 1 ht'lindol 6-yl) benzal dehvde 15
sing the procedure described for the preparation of 6-phenyl-3 4-dihydro-2H-

10 [l,4]diazep1qo[6 7,1-hi}indol)-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) § 3.49-3.51 (m, 2H), 4.33-4.36 (m, 2H), 6.83 (s, 1H), 7.19 (¢, 1H, J

. =6.0Hz),7.75 (@, 1H, J = 9.0 Hz), 7.80-7.86 (m, 2H), 7.96 (d, 2H, J = 6.0 Hz), 8.15 s,
IH), 8.41 (t, 1H, /= 6.0 Hz), 10.11 (s, 1H). LRMS 200 (M*).

Example 86: g(3-Dnnethylannnogr_1ethyl-ghen¥l)-3,4-d1h¥dro-2H-
[14 Idiazepinof 6.7.1-hilindol-1-one

is

Using the reductive amination procedure described in Example 82, the title
20 compound was synthesized from 3-(1-oxo-1 1,2,3,4-tetrahydro-[1,4)diazepino[6,7-1-
hilindol-6-yl)-benzaldehyde and dimethylamine in 87% yield as a white solid: mp 98-
100°C; '"H NMR (DMSO0-dg) 82.18 (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 (4, 1H, J =
6.0 Hz), 7.81 (d, 1H, J = 6.0 Hz), 8.38 t 1H, J = 6.0 Hz). HRMS caled. for

25 CyoHzN:0 319.1685 (M*) found 319.1682. Anal. (CyH,N30-0.25 H,0)C, H,N.
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| , Ft2NH, DWF. cat. (Ph3P)4Pd Cul, 62% (a) Internediate y bhdueof®Pp

[ 1, 4] di azepi n-9-yl et hynyl ) - benMdehyde: CHO 3-(5-0xo0-2, 3,4, 5-tetrahydro- | H
94 2 June 2006 Using the procedure described for the : preparation of
internediate o, internediate w,

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 synt hesi ze internediate y in 62%yield as a
yellow solid: nip 176-178C, 'H (DVSO d6) S 3.30-3.33 (m 2H), 3.54-3.57
(m 2H), 6_40 (br_s, sl,663(t 1H, J 60Hz)749(d 1HJ = 6.0
Hz), 7.66 kample,87:; gthwlay 1-p 1 '4 Jihvdre A1di a (

2H), 8.15 ['%%géﬂ_b@ 8. 31 (s, 1H), 10.03 (s, | H). LRI\/IS 291(|\/Hr+ H. (b)
Title conp t he procedure described for the preparation of

6- phenyl - 3, 4-di hydro 2H 10 [1,4]di € epl no[ 6, 7, 1- hi ] i ndol -1-one (Exanple
33), the title conpound was synt P= fromlnterrredlateyand obtain in
66% yi el d as a pal e-yel | ow sol i
3.49-3.51 (m 2H), 4.33-4.36 (M
Hz), 7.75 (t, | H J = 9.0 Hz),
Hz), 8.15 (s, 1H), 8.41 (t, 1H, \
15 Exanpl e 86: 6-(3-D net hvl am nonet
67 1-hr indol-1-one 0 Using the red
Exanple 82, the title

Using the reductive amination procedure described in Example 82, the title.
s compound was synthesized from 3-(l-oxo-l.2.§,4-tcu'ahydro—[l,4]diazepino[6,7-l-
hilindol-6-yl)-benzaldehyde and methylamine in 94% yield as a pale-yellow soﬁd: mp
128-130°C; 'H NMR (DMSO-dg) §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, 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 CyoH;oN30 305.3828 (M™), found 305.1520. Anal. (Ci1sH19N3040.6 H,0) C, H, N.

V4

-194C, "H NWR (DMSO d6). 8

.83 (s, 111), 7.19 (t, 1H, J =6.0
.86 (m 2H), 7.96 (d, 2H, J =6.0

, 10.11 (s, 1H). LRVMS 290 (M+). .
Ng¢Hs 3 4-di hvdro-2N 4 diaze ino
am nat i on procedure described in

le 88: 3- lidin-1-ylmethyl-phenvl)-3.4-dihvdro-2H-
1.41diazepino[6,7,1-kilindol-1-one

1s Using the reductive amination procedure described in Example 82, the title
o compound was syntliesi_zed from 3-(1-0xo-1,2,3,4-tetrahydro-[1,4]diazepinof6,7-1-
| hi]indol-6-yl)—benza]dehyde'and pyrrolidine in 92% yield as a pale-yellow solid: mp
158-160°C; 'H NMR (DMSO-dg) & L.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 (¢, 1H, J = 9.0 Hz), 7.38-7.52 (m,

20 4H), 7.79 (d, 1H, J = 9.0 Hz), 7.82 (d, I1H, J = 9.0 Hz), 8.38 (t, 1H, J = 6.0 Hz).

9



20 conpound was synt hesi zed from 2 June 2006
3-(1-o0x0-1, 2, 3,4-tetrahydi o-[ 1, 4] di azcpi no[ 6, 7-1 hrli ndol - 6-yO benzal dehyde
and dinmethylamne in 87%yield as a white solid: np 98- 100C, 'H NWR
(DVBO-d6) S 2.18 (s, 6H), 3.47 (br s, 4H), 4.30-4.32 (m 2H), 6.70 (s, |
"Hy, 7.17 (t, | FL J = 6.0 Hz), 7.35-7.37 (m 1H), 7.43-7.50 (m 3H), 7.78
(d, 1 H J= 6.0Hz), 7.81 (d, I H J =6.0 Hz), 838 (t, I H J =6.0
Hz) . HRMVS calcd. for 2s C20H21INI O 319. 1685 (M), found 319.1682. Anal.

( C20H2 1 N3 CHRMA At , 006 Exanpl e 87: :

6- (3- Met hyl ani n’oﬁf@@%ﬁ%ﬁyf’ )ﬁglg“ﬁmfw 194P-1848.diAmak (bl aN,D-0.

hi ' 1i ndol -H2®s H)N.ng the reductive am nation procedure described "in
Exanple 82, the title. s conpound was synt hesized from
3-(l-oxo0-1,2,3,4-tetrahydro-[1, 4] di azepi no[ 6, 7-1

hi ]indol - s yl):benzal dehyde and nethylam ne in 94%yi as a pal e-yel | ow
solid: np =288 4-Fluoromphenyllihon631 B3 2t § Mdians 2

(s, 2Hs, % A7-3abhlk , 6.69 (s, 1H), 7.17 (t, , 7 C :
7.38-7.39 (m , (.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). HRVS cabcd. for 10 C19H, 9N30 305.3828 (M),
found 305.1520. Anal. (C19H, 9N30.0.6
6- (3-Pynolidin-I- |nethvl-phenyl)
6.7.1-h fl indol- | -one 0 is Usilgg
described in Exanple 82, the title

% di hydro-2H 11.41 d iazepino f

flhe rAductive anination procedure
cofMpound. was synt hesi zed from

=pi no[ 6, 7- 1- ' '

hi ]indol - 6-yl) - benzal dehyde and @§€rol i)ddge in 92%yield as a pal e-yel |l ow
solid: nmp .158-160C, 'H NVR (DWVBCQd6) ¢ 1 (br s, 4H), 2.49 (br s, 4H),
3.49 (br s, 2H), 3.68 (br s, 2H), 4.30=%K33 (m 2H), 6.70 (s, 1 H, 7.17
(t, 1 H J=9.0 Hz), 7.38-7.52 (m zo 4H¥% 7.79 (d, 1H J = 9.0 Hz), 7.82
(d. 1K 3 = 9 Rettdidng fheFoddire dorBed 0t 3

) _ e 38, the title compound was
synthes:ued form 6-(4-ﬂuoroph§nyl)-3,4-dihydro-2H-[l,4]diachino[6,7,l-hi]indol-l-

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, IH, J = 6.0 Hz), 7.78 (d, 1H, J

=6.0Hz), 846 (d, 1H, J= 6.0 Hz), 8.52 (1, 1H, J = 6.0 Hz), 9.64 (s, 1H). LRMS 300
M" +H). |

Example 90: 6-(4-Fluoro-ghenzl )-l-ox'o-l,2,3,4-tetrahydm-| 1,4|diazegino|6,7,l-

15 htjlindgle—7—cg¢aldehyde oxime

o
NH

| F
Hydroxylamine hydrochloride (0.10 8 0.325 mmol) was added to a solution of

6—(4-ﬂuoro-phenyl)-l-oxo-l,2.3,4-tetrahydto-[l,4]diachino[6,7.l-hi]indole-?-
carbaldehyde (56.0 mg, 0.813 mmol) in pyridine (10 mL) and stirred at rt for 20 b,

20 Upon consumption of the aldehyde as indicated by TLC, the solvent was removed in
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2 June 2006 HRMS cal cd. for C22H23N30O 345.1841 (M), found? 3% 388, - Anal .
(C22H23N30O. 0.4 H20O0 C, H, N Exanple 89. 6-(4-Fluoro-phenyl)-1-oxo 1 3
4-tetrahvdro-f 141di azepinof6 7 1 s hilindol e-7-carbal de ode F Foll ow ng
the procedure described in Exanple 38, the title conpound was synt hesi zed
form 6-(4-fluorophenyl)-3, 4-di hydro-2H-[1, 4] di azepino[ 6, 7, 1-hijindol -1- one
as a white solid in 94%yvyield: np 268-270 C, 'H NVR (DMSO-d6) S 3.52-3.54
io (m 2H), 4.19-4.22 (m 2H), 7.40-7.50 (m 3H), 7.75 (d, 111, J = 6.0
Hz), 7.78 ( uJHI'h‘] =.d6.0 Hz‘%‘,6 8.46 (d, 1H, J= 6.0 Hz),. 8.52 (t, 1H J =
6.0 Hz), 9.624°%s,f5du¢ Mafteken up M andientysicted SALLE(CIA Fheverad ipfaeny | )
1-oxo 1 1) The4otnbideddyghnt : ' i 6. i

hi > 1'i ndol e- 7- car bal dehyde %ﬁﬁé@'ﬁ%ﬁ%@?%ﬁ}% ’ﬁ?%%émﬁ eancentratal o0 g,
0.325 mmol BV ma b} of apadoyellcwolid mp 277-279°C; 'H NMR (DMSO-dq) § -
6- (4- Fuorogﬁ{}egﬁe) P }%2 (1 2.3, 4-tetrahydro-[1, 4]’oﬁ{azep| ncl)\f%, 'fkh R1Sf)i ndol e-
7- car bal déPyaEPsh] ry}a “8.2@87-%16‘1.)1Hm=p6ﬂmb.miq:pzm:anglm?:iigﬁd at It
for 20 b. 20524aQ2HHOT ty d indi cated by TLC, the '
e T FnIT 8k & Bt 2N R ATt dr o Wp i n 2N

"G and oxiFadtchOHANOS

HO and ext IOB00EC 1HE VHRMS &4168 Sor C ' i e extracts
were driedzgye Ganhydrous MpSH and concentra!tg?d‘htsggpg?%g()&&@’ fqﬂé/() of a
pal e-yel low sol1d: np 277-279C, IH NVMR (DMBO-alb) S 3.50 O s, 2H)

43 (t, 2H, J
ifZepind

7.

o)
NH
O thio-CDI
)
N THF, 94%
‘il e
10 . . 3

_ Thiocarbonyldiimidazole (0.415 g, 2.33 mmol) was added to a solution 6-(4-
ﬂuoro-phenyl)-l-oxq-l.2.3.4-teu'ahydro-[l.4]diazepino[6.7,1-hi]indole-7-carbaldehyde
oxime (0.301 g, 0.932 mmol) in THF (70 mL) at 1t and stirred for 4 h. Upon

_ consumption of the oxime as indicated by TLC, the solvent was removed in vacuo.
15 The residue was dissolved in EtOAc, washed with 10% HCl 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, IH, J = 6.0 Hz), 7.90 (4, 1H, J = 6.0 Hz), 8.01
(d, 1H, J =6.0 Hz), 8.55 (t, 1H, J = 6.0 Hz). HRMS caled. for CygH,N3;OF 305.6964
_(M"), found 305.0951. Anal. (Ci8H12N;0F-0.1 H,0) C, H, N.

E; ample 92: g4-Fluoro-phcnyl )-1-0x0-1,2.3 4-tetrahydro-[]1 .4 ldiazepino[6.7.1-
hilindol i ide -

98
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1H, J= 6.0 Hz), 10.80 (s, 1H . HRMS cal cd. for CI SH 4N3C2F23age 2009 ( \W+),

found 323.1066. Exanple 9I: 6-(4-Fluoro-phen 1 |I-oxo-1 2 3
4-tetrahvdro-f 1. 41di azepinof6.7.1- hflindole-7-carbonitrile 3.0 F F
Thi ocar bonyl di i m dazole (0.415 g, 2.33 nmol) was added to a solution 6-(4-

fl uoro- phenyl)-1-oxo0-1. 2, 3,4-tetrahydro-[-
1, 4] di azepi no[ 6, 7, 1- hi |l i ndol e- 7- car bal dehyde oxinme (0.301 g, 0.932 mol)
in THE (70 nL) at it and stirred for 4 h. Upon consunption of the oxine as
i ndi cated by TLC, the solvent was renoved in vacuo. is The residue was
di ssol ved in Et OAc, washed th 10% HJ and then §ith saturated NaHCOB.
The organic | ayer was dps OvER anhydrous arfiyconcentrated to give
a yellow oil, which wa i e ogaphyelutlngvvltha
gradi ent of 0-3% McOH iR | . y of a pal e-yel |l ow
solid: nmp 248-250C 1H (DVBO- dfge S 3.52(r 5 429431(m 2H) ,
7.41-7.53 (m 20 3H), 7. 1H, J = 6. / 80(d 1H, J = 6.0 Hz),

; ; 8.55 (t, 1H, J = 6.0

.7.90 (d, 1H, J =6.0
305. 0951. Anal.

Hz) . HRMB cal cd. for
(CI8H12N30F. 0.1 H2O) C H, N Exanple 92: 6- (4 Fl ug phenyll-1 oxo 1 2 3 4

t ttrahvdro-f 14l diazepinor6 7 1 F2s _h indole-7-carbokylic acid anide 98 2
June 2006 85% WBPOA,susididsid®0 C g% F 6-(4-fluoro-phenyl)-1-oxo-1,2,3,4-tetrahydro-
' [1,4]diazepino(6,7,1-ki]indole-7-carbonitrile (Example 91) (0.05 g, 0. 164 mmol) in
85% H3POy4 (7 mL) was heated at 90-100 °C for 22 h. Upon consumption of starting
5  material (as indicated by TLC) the reaction mixture was poured into H,0 and extracted
with EtOAc several times. The combined organic extracts were dried over anhydrous
MgSO, and concentrated to give a pink oil, which was purified by column
chromatography eluting with a gradient of 0-5% MeOH in CHC; to give 0.042 g
(79%) of a pa.le-yellow solid: mp 287-289°C; 'H NMR (DMSO-d;) & 3.47 (br s, 2H),
10 3.98-4.06 (m, 2H), 6.46 (br s, 1H), 7.09 (br s, 1H), 7.28 (¢, 1H, J = 6.0 Hz), 7.38 (¢, 2H,
J=9.0 Hz), 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 CigH;4N30,F
323.1070 (M™), found 323.1063. Anal. (C1sH14N30,F+0.5 H,0) C, H, N.

3

15

HC=C(OEY)SnBug
, DMF, KOH P\ Pd
78% 1,4-dioxane, DMF
2,6-di'8u-4-Me-phenol
84% (crude)

(@) 6-(4-Fluoro-phenyl)-7-1odo-l-oxo—3 4-dlhydro~?ﬂ-[1 4]d1achmo[6 7,1-
20 hijindol-1-one:
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A suspensi on of 6-(4-fluoro-phenyl)-1-oxo-1,2, 3, 4-t et r ahydrolune 2006

[1, 4] di azepi no[ 6, 7, 1-hi]indol e-7-carbonitrile (Exanple 91) (0.05 g, 0.164
mmol) in 85% H3PO4 (7 nL) was heated at 90-100 C for 22 h. Upon
consunption of starting s material (as indicated by TLC) the reaction

m xture was poured into H20 and extracted wth EtOQAc several tines. The
conbi ned organic extracts were dried over anhydrous MSO4 and concentrated
to give a pink oil, which was purified by col unm. chr omat ogr aphy el uting

vvithagradient 05 I\/bO—Iln CHC to glve0042 (79% of a
pal e-yel | ow sol F éﬁ in Example)d 86§4ifhloftbph@xyl)21—l)odo+ 0

3.98-4.06 1%&0—32’=&hy<ﬁ'0-%1-gbﬂzdﬁzepm46 71~ m'%fﬁ@ 5—8ne é/'i% es Zf ?(4;}_'_'_ S)'_O

Hz) , 7 38 -
6 0. ﬁ!»5‘@3’°lelu=nyli y4-dihydre- 21} Hzt}]maz@ma[eam.hqmoul.on@ oam),, gs 9p(t, 1H

= 6 0 Hz | f c18H 4 F 323-107004 f 323. 1063.
Anal (Cl%fld@gﬁs‘%‘@ﬂ?ﬁ OL& ﬁ‘ﬂ % R 2§ 286 C: ﬁh&b‘é@oulr}DmQ%fl uor o-
h l1g 3 1, hil dq | 0 DMF. KOH
azeg{OEst)Sﬁ%SBw Ph3 Ifd%‘%gbg ane g %JZBIS‘QM ?/ﬁlrfhé’i“ﬂ]’bﬂ%@r ude)

H3C (a) 758'764(m.3H) 794 (d, 1H, J = 6.0 Hz), 8.41 (t ,IH, J = 60 Hz
azepl ao‘tg@fl 20

6- (4- Fl uor_pﬁghenyl) 7-1o0do-1| -oxo- 3, 4-di hydro-2H-[ 1, 4]
htjindol -10 99 2 June 2006 Follow ng the procedure described in Exanple

43, 6-(4- 1 uor qLPIRRYbMpsuiddo- |

A solution .of 6-(4-ﬂuoro-phenyl)-7-iodo-l-oxo-3,4-dihydro-2H-
10 [1,4]diazepino[6,7,1-hi]indol-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 IN HCI 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 chromatography 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% CH3CN with 0.1% TFA up to 2 min, then reaching 35% H,O with 0.1% TFA,
65% CH;CN with 0.1% TFA after 22 min, was used. Rt = 1061 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-dg) 8 1.86 (s, 3H), 3.45-3.52 (m, 2H),
3.96-3.98 (m, 2H), 7.37 (t, 1H, J = 6.0 Hz), 7.45 (t,2H, J=9.0 Hz), 7.64 (d, 1H, J =
25 6.0 Hz), 7.67 (4, lH J—60'Hz). 796 (d, 1H, J = 6.0 Hz), 8.42 (¢, 1H, J = 6.0 Hz),
855 (d, 1H, J = 6.0 Hz). HRMS calcd. for C[9H|5N202F 322.1117 (M*), found

322, 1131. Anal HPLC R, = 8.61 min.
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1- oxo- 3, 4- di hydro-2H-[ 1, 4] di azepi no[ 6, 7, 1-hi ] i ndol - | - one wasugg@PBRsi zed
form6 (4- fluorophenyl)-3,4-dihydro-2H [ 1, 4]diazepino[6,7,1-hijindol-
-one (Exanmple 37), yielding a pale-yellow solid in 78%yield: np 283-285
C '"HNWR (DMSO-d6) s 6 3.48 (br s, 2H), 4.15-4.18 (m 2H), 7.29 (t, 1H J
6.0 Hz), 7.41 (t, 2H, J = 9.0 Hz), 7.58-7.64 (m 3H), 7.94 (d, 1H, J =
.0 Hz), 8.41 (t ,1H, J = 6.0 Hz). LRMS 407 (Mt +H). (b) Title conmpound: A
| ution of 6{4- quoro phenyl)-7-iodo-| - oxo- 3, 44hydro- 2H 10
4]d|azegk{",r@%, ; . et hoxyvi nyl
ibutyltim(U. ’ i HERS A44azHIER=0Ng| | adi um
4.0 ny, 0.0123 nnDI) and a trace of @, 6 d|-t but yl - 4- met hyl phenol in
eated at 90-95 C for 20 h. Upon
i ed by TLC), the solvent was
gl takgn up in IN HCO and is extracted
d anic layers were dried over

RiGR10

0
1,
ri
1

1, 4-di oxane (20 nmL.) and DMF.(1 nl) was
consunption of starting nmaterial (§@
evaporated to dryness. The residue
Wi th Et OAc several tinmes. The conbin
anhydrous MgSO4 and concentrated to a yellow oil, which was purified
by colum chromat ography eluting with aygsadi ent of 0 3% MeOH in CHC13 to
yield 49.0 ng (64% crude) of a yellow sﬁl} . O this solid, 36.0 ng was

further purified by preparative HPLC. A Yradi ent nobile phase, starting

with 90% H20 wi The Qitle%compoundO whe? @;ﬁ&!\l 16Wing - hd t Rs@itdli N, L hen

reaching 35% H20 with 0. 1109/?TFA 6/% O%Mléﬁm% %’é Wf@ m n, was
used. Rt ="} 25\3: Gﬁmbétthlameméwoaalddhydeabgd'cwkpmmt rat ed

d is¥Bd:L f plh 276 'H NWVR
UTer e Wb g L) 100 B0 R 1F0aP S5 ML GATI B 1, (1
767 (o 0““3‘”“6“5“35%%6 B 23350 Uip, dega ) G 3155
fHZ) . 832275?;‘“&”*) J7|%"69?)(miz3ﬁ) éﬂfﬂgil Om(m,dllr(l)):.) 811 Q1P NP B.48 20147 (M),

oHn | 18, > 'HRME' caldafor Ci3HoN40S 2700575 M*), found 270.0566. Anal.

(Ci3H0N4OS) C, H, N.

10

P
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-!; 1H NMR (DMSO-d) & 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 ¢, 1H, /= 7.8
'Hz), 7.53-7.57 (m, 2H), 8.20 (¢, 1H, J = 5.6 Hz). HRMS caled for Cj4H3N40

252.1011 (M*), found 252.1008. Anal. (C14H12N40+0.25 H,0) C, H, N
20
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2 June 2006 Exanple 94: 1-(Thiazol-2-yi)-8 9-di hydro-7H 2 72 $ane 2006za
benzof cdl azul ea-6-one 0 N., The title conpound was prepared follow ng the
procedure described in Exanple 55 frominternediate g and

2-t hi azol ecar boxal dehyde to give 0.057 g (37% s of a white solid: np =
271-276 C, Rf = 0.31 (5% MeOH EtOAc); TR (KBr) 1655, 1466, 1379 cm1; IH
NVR (DMSO-d6) 8 3.29-3.30 (m 2H), 3.63-3.68 (m 2H), 7.39- 7.44 (m 1H),
7.94-7.97 (m 2H), 8.02-8.03 (m 1H), 8.11-8.13 (m 1H), 8.46-8.49 (m

1H). HRWMVS calcd lf &? H10 OS 270, 0575 (I\/Hr) found 270.0566. Anal. .
(c:13HloN40s?ﬁ’é,!ﬂ%,§—1><|=-'3L§-1$‘3 Ehigraphenyl-furs BOrdibvdre-TH)2,8.98-fadaydr o- 7H 2 7
9a triaza bmghaﬁh%mea one 0 / NH The t|tIe conmpound was prepared
f.ol l owi ng the procedure described in Exanple 55 frominternediate g and
pyrrol e- 2- car boxal dehyde to give O. 61 g (40% is of an anber solid: mp = -
327- 332C (dec); Rf = 0.25 (5% (c); IR (KBr) 1651, 1586, 1497, 1470 °
211), 4.29-4.30 (m 2H), 6.04-6.06
(m 1H) 6.52-6.54 (m 111) Q. 81/(m 1H), 7.07 (t, 1H J =7.8 -Hz), .
7.53-7.57 (m 2H), 8.20 (t, 1H, =/5.6 Hz). HRMS cal cd for Cl4H12N40
252.1011 (M+), found 252.1008. AMary (Cl4H, 2N40.0.25 H20) C, H, N 20 101 2
June 2006 Exanple 96: 1-f 5-(4-Chlor
9a triaza benzofcdl azul en-6-o0ne

jo2)

The title compound was prepared following the procedure deséribed in
s  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; 'TH NMR (DMSO-dg) 3 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 caled for CooHiNsOoCl 363.0775 (M*), found 363.0789. ' Anal.
10 (CaoH14N3;02C140.25 H,0) C, H, N.

ample 97: 4-Fluoro-1-(hvdroxvmethyl- henyl)-8.9-dihydro-7H-2.7 9a-triaza-

benzo[edlazulen-6-one
0 o o)
NH F. NH : NH
NaBH,
L) Mo DA
v N THF, MeOH .
E10H N
reflux, 88% N= ) % :
Et CHO
od | OH

18

| (a) 4-(4-Fluoro-6—oxo-6 7,8,9-tetrahydro-2,7 s9a-triaza-benzo[cd)azulen-1 1-yl)-
benzaldehyde (97a) was prepared following the procedure described in Example 57
from l—(4~dxethoxymethyl-phenyl)-4—ﬂuoro-8 ,9-dihydro-7H-2,7 9a-triaza-
benzofcd)azulen-6-one (Example 79) to give 1.11 g (88%) of a white solid, which was
___20'. used in the next step without further purification: 'H NMR (DMSO-dg) § 3.55-3.56
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Cl The title conpound was prepared followi ng the procedure2depe2dd@d in s
Exanple 55 frominternediate g and 5-(4-chl orophenyl)-2-fural dehyde to give
0.038 g (22% of a light-yellow solid: np = 341-344 C, Rf = 0.31 (5%

MeOH Et OAc); IR (KBr) 1651, 1487, 1381, 1090 cm1; 1H NMR (DWVBO-d6) S

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). HRVB calcd for C20H14N302Cl
363.0775 (M+), found 363.0789. 'Anal. 10 (C201114N302090M H20) C, IL N.

Exanpl € 97: (#h; r X vl phenyl ) 8 9~di hydro-7H 2 7 9a tnaza
benzof cdl az Slﬂl'e%i-ﬂéiaogr?_(-a‘i 5%{]1".{,22‘}% 1 %EF&Z‘Q##?-GW@QM, 1H,J =26, 8.9
4- ( 4- Fl uor o H2).dk10 @, 4H)3 82-8.66 (ra, )| £0.73 &, Pay.tri aza- benzo[ cd] azul en-1-yl) -

benzal dehyde (97 s prepared follow ng the procedure described in
Exanpl e 57 fron@)ﬂﬁcc‘ﬁnpo“ndf

1- (4- di et hoxynet hxmimxwxoﬁik,g;e%%r%vﬁ?z%&gb?@;d]&%;ﬁf e solid,

benzo[ cd] azul en- 6- %rétra(g%Exarrp
whi ch wag . benzaldely DHe016xg, 0:33emmul) Wa's PH WOPy NVR
(DVBO- d6) Sg3 Exg 56 O %88173 mee 20)t06 ( n‘],sfagii'g‘geﬁ‘%ﬁ%&}ﬁﬂg@%{)ﬁ)@# 7.64
(dd, 111, J° dumn Bapghydride (0.014 g Bednmal) was added Portidn@iseHand e flcticn 4H) .
8. 2-8. 66 ( nstirted)at rilfdr 1. (Phe ' caonpound; ) )
4- (4- Fl uor o- §- oxo- 6, 7, 8, 9- t°e%°}ﬁ§sd‘$’§%°£§r'b§‘k?§-'f'r" andithe gesiduegusified dy- 1-y 1 )
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 cmrl; TH NMR (DMSO-dg) & 3.54-3.55 (m, 2H), 4.44-4.46 (m, 2Hj, 4.60 (d, 2H, J =
57 Hz), 5.36 (t, 1H, J = 5.7 Hz), 7.52 (d, 2H, J = 8.2 Hz), 7.50 (dd, 1H, J = 2.6, 10.6
Hz),7.75 (@d, 1H, J = 9.0 Hz), 7.81 (d, 2H, J = 8.2 Hz), 8.59-8.63 (m, 1H). HRMS

caled for C17H;4N30,F 311.1070 (M), found 311.1058. Anal (C17H14N30,F) C, H,

is

triaza-benzofcd lazulen-6-one

NHCH,
The title compound was prepared following the procedure described in
20 Example 32 from aldehyde 97a and methylamine '(2M/Me0H) 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 | |

1. | '
cml; IH NMR (DMSO-dg) § 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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s benzal dehyde (97a) (0.10 g, 0.33 nmmol) was suspended in 2JungpRPPdeOH (2
m.,). Sodi um borohydride (0.014 g, 0.36 mmol) was added portionw se, and
the reaction stirred at rt for 1 h. The solvents were renoved in vacuo and
the residue purified by colum chromatography (0-2% MOH Et QAc) to give
0.073 g (729% of a white solid: np = 273-275C, Rf = 0.18 (5% McOH Et OAc) ;
IR (KBr) 1655, 1609, 1470, 1319 10 cm1; 1H NWVR (DVBO d6) 6 3.54-3.55 (m
2H), 4.44-4.46 (m 2H), 4.60 (d, 2H, J = 5.7 Hz), 5.36 (t,

| H, J=5.7THz), /. d ,J=8. 2Hz) , 7. 59 11, J=2.6, 10.6 Hz), 7.75 (dd,

1H, J 9.0 ﬁg 25‘%8?2-"'4&3632@, M&@ﬂcdéms@wshﬁ&qrhﬁuwss QRN fonsd cd f or
Cl7HL4N32 0 ( Anal . (CL7HL14N3Q2F) C, H N 15
Exanpl e 98%2%@?%0?&%&% w&Hﬁeﬁf‘m%ﬁ%Bﬁgsﬁw nhenvl|l 8 9-dihydro 7H 2 7 9a ,
triaza-benzof cdl azul en- 6-one NHC13 The title conpound was prepared _
~follow ng the pr ocedure descrl bed |n 20 Exarrpl e 32 from al dehyde 97a and
. met hyl am neExagifid\fH. Q. : _ ) V\Q S ) f.j[ h = 204-208C "
(dec); R f ) 0 T L, 85842 1609,
1470, 1837 tiars . Rilervione 3H) 3. 54- 3. 55 (m’ 2H) 3.75
(s, 2H), 4 45-4. 46 (m2H) 7.52 (d, 2HJ 8.2 Hz), 7.57-7.61 (m |H),
7.73-7.76 (m 1H), 7.80 (d, 2H _J 103 June 2006:8.2 Hz), 8.59-8.63 (m
1H). HRMS cal cd for C18HL7NAOF 4 ), found 324.1378. Anal.

(C18H17N40OF0. 3H20) C, H, N Exa -@ . 4-Fl uoro-1-f 4-di et hyl ar ni nonet hyl
2-henvl | -89-di hydra7H 2 7 9a- s triXaz enzof cdl azul en-6-one N(2

N(CHg)2
: The title compound was prepared following the procedure described in

Example 32 from aldehyde 97a and dimethylamine (2M/MeOH) to give 0.10 g (60%)
of a whxte solid: mp = 240°C (dec); Rf = 0.08 (7% methanolic ammonia/ CHCIl3); IR

10 (KBr) 1669, 1607, 1487, 1458 ,
cm-l; TH NMR (DMSOJ@ 8 2.20 (s, 6H), 3.51 (s, 2H), 3.54-3.55 (m, 2H), 4.45-4.47
(m, 2H), 7.50 (4, 2H, J = 8.2 Hz), 7.57-7.61 (m, 1H), 7.73-7.76 (m, 1H), 7.82 (4, 2H, J
= 8.2 Hz), 8.59-8.63 (m, 1H). HRMS calcd for C;gH;gN,OF 338.1543 M), found
338.1558. Anal. (Cy9H 9N4OF+0.2H,0) C, H, N.

15 found 412.2124. Anal. (CysHsNsO-0.5 Hz0, 3.5 TFA) C, H, N.

triaza-benzol cdlazulen-6-one
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The title compound was prepared followi ng the procedure dedchnec80$n

Exanpl e 32 from al dehyde 97a and di net hyl am ne (2M MeOH) to give 0.10 g
(60% of a white solid: rap = 240C (dec); Rf = 0.08 (7% nmet hanolic
amonia/ CHCl 3); IR 10 (KBr) 1669, 1607, 1487, 1458 cm 1; 1H NVR ( DMSO d6)
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). HRVS cal cd for Cl9H1gN4OF 338. 1543 (M+), found
338.1558. And. (C19H19N4QFO0.2H20) C, H, N. is found 412.2124. Anal.
(C25H2sN50. 0.5 H20,3.5 TRY) C H N Exanple 100:

1-14-1(2- Et hoxvet hyl =MBt hy11l-p enyl )8 9-di hydro-7H 2 7 9a

| i aza- benzor cdl azul e -one)104 2 June 2006 OEt NH Thi's conpound was
prepared fromthe al /n Exanpl e 57 and 2- ethoxyethyl anine using.the
procedure described in npl e 32; white anorphous solid (77 %9: np =
138-140 C, Rf = 0.18 (I‘O0 O—VCHC13) I R (KBr) 1663, 1483, 5 1381, 1086
cm; "HNW (DVMSO-4) S 1. , 3H, C}E_7 Hz), 2.65-2.69 (m 2H),
3.38-3.47 (m 4H), 3.52-3

(t, 1 H J= 7.8 Hy), 7.5

m 3.81 (s, 2H), 4.45-4.46 (m 2H), 7.35
mWJ
7.84-7.90 (in, 2H), 8.43- 8.4

8.2 Hz), 7.80 (d, 2H, J = 8.2 Hz),
™¥h, IH. HRVS cal cd for C21H24N402 364. 1899
(Mt), found 364.1906. Anal. (C21H24N402.0.2H20 C, H N. io Exanpl e 101
1- (* cl opr oFis aReAPEHNAN waﬁ-wmm_iafm@ thedraldehwde  in dExampleyz37 and 2-

benzof od| adiibgandraite Moind the cHRURRN s RRAPLCBRLAe 50 Wik iRl e 11
solid (77 %): mp = 138-140 °C; Re= 0.18 (10% MeOH/CHCI;); IR (KBr) 1663, 1483,
s 1381, 1086 cm™; '"H NMR (DMSO-dg) & 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, 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), 8.43-
8.47 (m, 1H). HRMS calcd for C;H24N4O, 364.1899 (M+), found 364.1906. Anal.

(C21H24N40240.2H20) C, H, N.

10 Example 101: 1 clopropylaminomethvl-phenvyl)-8.9-dihydro-7H-2.7 9a-tri

benzo[cdlazulen-6-one

o]
NH

,

<

NH

“This conipound was prepared from the aldehyde in Example 57 and cyclopropylamine
15 ﬁsing the procedure described in Example 32; white amorphous solid (71 %): mp = 84
°C (dec); R¢ = 0.18 (10% MeOH/CHCl;); IR (KBr) 1655, 1481, 1381, 1308 cm™; 'H
NMR (DMSO-ds) 80.25-0.30 (m, 2H), 0.33-0.40 (m, 2H), 2.06-2.10 (m, 1H), 3.52-
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is using the procedure described in Exanple 32; white anor2hbine 2006i d (71
%: np = 84 C (dec); Rf = 0.18 (10% McOH/ CHC13); IR (KBr) 1655, 1481, 1381,
1308 cm'; 'H NWR (DVBO 4) 80.25-0.30 (m 2H), 0.33-0.40 (m 2H),
2.06-2.10 (m 1H), 3.52 105 2 June 2006 3.52 (m 2H), 3.82 (s, 2H),
4.44-4.46 (m 2H), 7.35 (t, 111, J = 7.8 Hz), 7.52 (d, 2H, J .2
7.80 (d, 2H, J. = 8.2 Hz), 7.84-7.90 On, 2H), 8.45 (t, 111, J
HRVS_ cal cd for CAOH2ON4AO 332.1637 (M+), found 332.1644. Anal.
(020H20N40 0. 4H23£:l C, H N 5 Exanple 102: f4-(6-Ox0-6.7 8 9-tetrahy2 7
9a-t ri aza- bEAtwf 2H),3:82 @r2H), &J#%@Imm N35(Qad, ori 71 8iK)19.50d Y, NH Thi's

i noacet o P IED B0 S8 Bty Sechell (RodR) S 3256t o sol i d

25 9 HRM©8 R (KBr), 1626,
(1483/()1425?1 1379c§?n31%r1H ‘?uvé?é@}lf’f’ (W’f’f 3%&]4%‘%?‘1% ( gﬂgl(
211), 3. sszd{mﬁa@'Oﬂ{z@amms (m 2H), is 7.35 (t, 1H, J = 7. 8 Hz), 7.53

(d, Zlé;H J =8.2 H), 7.81-7.91 (m 4H), 8.43-8.47 (m 111). HRMS calcd
for 17h50 331. 1433 (M+), found 331.1442. Anal. (C19H17N50.0.25H20) C,
H N 106 2 June 2006 Exanple 103:

1-14-f(2.2.2-Trifl uoro-ethyl am no) - nethylphenvII-S 9- di hvdro- 7H
2.7.9a-tiiaza-benzofcdl azul en-6-one This conpound was prepared fromthe
al dehyde in Exanple 57 and 2, 2, 2-

Example 102: [4-(6-Ox0-6,7.8.9-tetrahydro-2.7.9a-triaza-benzolc azulen-1-vl

Hz) ,
Hz) .

.6

benzylamino]-acetonitrile

o
NH

-

/—CN
10 NH
This compound was prcpa_red 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% McOH/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),
15 735(t, IH,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 caled _for CigHisNsO  331.1433 (M+), fbund 331.1442.  Anal
(C1sH17N5040.25H,0) C, H, N.
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5 trifluoroethylam ne using the procedure described in Exaplume2D06white
crystalline solid (62 %9: np = 221-223 C, Rf = 0.08 (5% MOH CHC13); IR
(KBr) 1655, 1481, 1310, 1271 cni'; "H NVR (DVMSO-d6) 8 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 (t, 1H J =7.8 Hz), 733 (d, 2H, J =8.1 Hz), 7.81-7.91 (m
4H), 8.43-8.47 (m 1H). HRVS calcd for 10 Ct9H'NAOF3 374. 1354 (M), found
374.1342. Anal . (ClQH'N4CF3) C. H N Exanple 104:

1- (4- Prop- ! nyl )-8 9- d| hydro 7H—2 7 9a trlaza

b_enzof cdl &AHPRE Bl (o, AN IBOTO-CINIAMAINO ) tvdeo<7Hyr epar ed
fromthe al dehyde |n Exa I e 57 and propargyl am ne usi ng the Procedure
descrl bed B {EAZa bt lapulen-6-0ner phous solid (60 %9: np = 126 C (dec);
Rf = 0.08 (5% McOH CHC13) 1R (KBr) 1651, 1481, 1464 cm'; 'H NMWR

(Zacetone d6) S 2.69-2.71. (m 1H), 3.42 (d, 2H, J = 2.4 Hz), 3.77-3.78 (m
211), 3.98 (s, 2H), 4.5/%4.60 (m 2H), 7.36 (t, 1H, J = 7.8 Hz), 7.58-7.60
(m 3H), 7.84-7.89 NH7. 98 (dd, 1H, J = 7.7, 1.0 Hz). HRMS calcd for
C 20Hi sNaO 330. 1481 und 330.1472. Anal. (C20H sN40. 0. 7H20) C, H.
N. Examle 105: 1- 4 lind- Imeth 1 hen 1 -8 9-dih dro-7H2 7
Qa-triaza- 10 benzof edyazpl en-6-one This conpound was prepared fromthe
al dehyde i n Exanpl e 57™any thi onorpholine using the procedure described in
Exanpl e -32; off-white sol (79 %9: nmp = 266 C (dec); Rf = 0.18 (5%
McOH CHC13); IR (KBr) 166 01, 1483, 1381 cm1l; "H NM 1s (DVMsO 4) 8
2.62-2.66 (m 8H), 3:52-3. (m/'?fGBFa 3. 60 (s 211), 4.45-4.47 (m 2H),
7.35 (t, 1H, J =7.8 Hz), 7.49Nd, 2H, J = 8.1 Hz), 7.81-7.90 (m 4H),
8.43-8.46 (m

s compound was prepared from the aldehyde in Example 57 and 2,2,2-

s 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™; '"H 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 (¢, IH, J = 7.8 Hz),
753 (d, 2H, J = 8.1 Hz), 7.81-7.91 (m, 4H), 8.43-8.47 (m, 1H). HRMS calcd for

10 CioH;sN4OF; 374.1354 (M+), found 374.1342. Anal. (CisH17N4OF3) C, H, N.

benzo[cdlazulen-6-one

0]
NH

15 : | NH
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1H). HRMB cal cd for C21H22NACS 378. 1514 (M+), found 378. 152Mun@a2806 (C21

H22N40S0. 25H20) C, H, N. 108 2 June 2006 Exanple 106:

1-(2-aTol vl -thi azol 4y1-8 9-di hvdro-7H 2 7 9a triaza benzofcdl azul en-6-one

CH3 (a) 2-p-Tolyl-thiazol e4-carbonyl chloride: s This conpound was prepared
as generally described for 3-phenoxybenzoyl chloride in Exanple 6 from

2- (4- et hyl phenyl ) -1, 3-thi azol e4-carboxylic acid to give 1.0 g (quant) of

a tan solid which was used without further purification: np = 92-95 C IR

KB 1765, MR | 2.42 3 7.28 (d, 2H, .1=
3(3. Zr?-lz), 7'18%64( &Qzﬁﬁm@% é%e ¥de Wm;i(lesébhll;%lmwg@j(}ﬂqgnd The

conpound W&lsmgrth@proedimsdd@ﬁséd 4 with 2-p-tolyl-thiazol e-
. 4-car bony!blag ho i de and CHZClZm:lgx%lﬂ% V\kal}]gtes‘ﬁw s selidy( @g %): 05y (27%

of white dee)s Rr3500.08 {S%CMeQH/EHTLY, uwmprgﬁt ép@gf ,0465 KBraH1653

1487, 1464 NMR 2. 39 2 ;
3.65-3 Fg;s 3884?;3;)‘::2?2@2%%@(% & 2807 e Qﬂﬂzma. 21, 7035 gaszg(N)ioszH J;
460 S or |
360. 1045  ( %B 6Q. ]1(03?1&};@?é céoﬁi%mé%a*é‘g méH)H7 8%7.8%anpl e
107: 1-(3- %’I‘y% e(ﬁ‘iolﬁvl |'5(7x-€121€QH5)\HBM8&jddlfayg 6“*'3261 20
vvas prepa

benzo[ cdl afdung@ 3G 141E Th| s corrpoun 4 from
the diamne g (Exaf?p?lae (%ﬁoﬁygeé&%&

20 benzolcdlazulen-6-one

o]

NH

7\

_/®

This compound was prepared from the aldehyde in Example 57 and thiomorpholihe
using the procedure described in Example 32; off-white solid (79 %): mp = 266 °C
(dec); R¢=0.18 (5% MeOH/CHCI;); IR (KBr) 1661, 1601, 1483, 1381 cm™; 'H NMR
1s (pMSO-dG) o 2.62-2.66 (m, 8H), 3.52-3.53 (m, 2H), 3.60 (s, 2H), 4.45-4.47 (m, 2H),
135(t, 1H, J = 7.8 Hz), 7.49 (d2H,J=18.1 Hz), 7.81-7.90 (m, 4H), 8.43-8.46 (m,

‘lH). HRMS caled for C;H»N,0S 378 1514 (M+), found 378.1521. Anal
(C21H2N,08.0.25H,0) C, H,N.
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2, 1- benzi soxazol e- 5- car bal dehyde usi ng the procedure descr i2bkidei200&Exanpl e
19; s yellowsolid (18%: np = 297-301 C (dec); Rf = 0.13 (90%

Et OAc/ hexanes); IR (KBr) 1653, 1464, 1310 cm1; 'H NVR (DVSO-ds) 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 cal cd for C24H, 8N402 394. 1430 (M+), found
394.1446. Anal. (C24H1sN4OrO 5H20) C, H, N. io Exanple 108: triaza-benzof

cdl azul en-f§-one ro hen suI fan CI PM d| n- 3 vl -89 dih dm 7H This corrpound
was prepareeFiRem 90; oRg-thiazol-4-y1-8:9-Hihwdro-7H-2,7,9a-triaza-

chl orophenyé&gnéﬂ h-in_an_Ot' naI dehyde usi ng the procedure descrl bed in
Exanple 19; 1S yelTow solid (61 %9: np = 280- 284C(dec) Rf = 0.21 (90%
Et OAc/ hexanes); 1R (KBr)_ 1669, 1586, 1387, 1013 cmi; NI\/R(DI\/SOdG) 8
3:50-3.51 (m 2H), 4.43- .45 (m 2H), 7.21(d, | H, J=28.4 Hz), 7.37 (t,
1H, J = 7.8 Hz), 7.60Ad J =8.6 110 2 June 2006 Hz), 7.68 (d, 21L J =

8.6 Hz), 7.86-7.93 ( .12-8.16 (m 1H), 8.45 (t, IH J = 5.7 Hz),
8.85 (d, 1H, J =1.7 cal cd for C21H sN4AOSC 406. 0655 (M+), found

406.0651. Anal. (C21HL nfEcCt. o. 2H20) C, H, N. Exanple 109: .
4-f5-(6-x0-6.7.8.9-te ,0-2.7.9a-triaza-benzof cdl azulen-1 yl)- p

n- 2- Yl oxyl - benzonitrile N _
_ S)\Q\Cﬂa

(a) 2-p-Tolyl-thiazole-4-carbonyl chloride:

5 This compound was prepared as generally described for 3-phenoxybenzoyl
chloride in Example 6 from 2-(4-methylphenyl)-1,3-thiazole-4-carboxylic acid to give
L.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;) 5 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 compound:

The compound was prepared as described in Example 4 with 2-p-tolyl-thiazole-

‘4-carbonyl chloride and CH,Cl, as the workup solvent to give 0. OSSg (27%) of white

solid: mp = 308-313 °C; R¢= 0.5 (5% MeOH/EtOAc); IR (KBr) 1653, 1487 1464 cm”

' 'H NMR (DMSO-de) 6 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 CH;eNOS 360.1045 (M+), found 360.1037. Anal.
(C20H;6N40S+0.5H;0) C, H, N.

20
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Thi s conmpound was prepared fromthe diam ne g (Exanple 2) 2xdne 2006
4-[(5-fornyl-2- .10 pyridinyl)oxyjbenzenecarbonitrile using the procedure
described in Exanple 19; white solid (95 %: np = 281-288 C (dec); Rf =
0.24 (5% MO/ EtOAc); IR (KBr) 2228, 1669, 1603, 1258 cm 1; 1H NWR
(DMSO-d6) S 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).
HRVS is calcd for C22HLI5NSO2 381. 1226 (M), found 381.1211. Anal.

(C22Hi SN502.1.2H20) C, H, N. ¥§ anpl e 110: 6-Oxo-6.7 8 9-tetrahydro-2'7
9a-triaza-benzof cdl azul en seNiy |l 1 ¢ acid benzyl am de 20 NH

PhCH2NH2, NaCN CH3CH. 45 . § 11 X June. 2006

6- Oxo0- 6, 7, 8, 9-t et rahydr o- 2 i aza- benzo I_[cd] azul en-| -carboxylic acid
GHswas di ssol ved in 0.9nL MeOH.

ethyl - ester (Exanple 74) (Q.07%
Benzylamne (0.74 ni, 6.75.NTN ed to the reaction followed by
0.0013g (10 nol %9 of sodium cyg . reaction was heated to 45 C for 3.
hours. The solvents were s rems =y vacuo, and the crude subjected to
flash silica gel chromatography, %o MOH Et OAc) to give 0.08g (92% of a
white crystalline solid: np = 247 Z'KO C Rf = 0.32 (5% MOHEOQOA); IR
(KBr) 1680, 1537 1466, 758 cm'; 'H NVR (DMSO- d6) 8 3.58-3.59 (m 2H),
447(d 2H, J 6.4 Hz), 7.21-7.38 (m 5H), 7.44 (t, 1H J = 7.8 Hz),

7.94-8.01 This cempomsl was @epired from thetdiamihe §XEkample 2yland)3- E—ﬁwﬁl}‘lﬁﬂenylwws

cal cd 10 f2 @Wﬁ‘&ﬂ&%@ (uM+é found 320. 1276. al

( ClsH16NA4OF d sing’ the procedure described in Example 19;

5  yellow sogd (18%): mp = 297-301 °C (dec); R, = 0.13 (90% EtOAc/hexanes); IR

(KBr) 1653,'1464, 1310 cm’™'; "H NMR (DMSO-dg) 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), 747 (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;sN<O;
394.1430 (M+), found 394.1446. Anal. (C24HsN40240.5H,0) C, H, N.

10

triaza-benzo[cdlazulen-6-one

NH

This compound was prepared from the diamine g (Example 2) and 6§[(4-
chlorophenyl)sulfanyl]nicotinaldehyde 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 (4, IH, J = 8.4 Hz), 7.37 (t, 1H, J = 7.8 Hz), 7.60 (d, 2H, J = 8.6
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N. Exanple 111. 3-f4-(6-Ox0-6 7 8 9-tetrahvdro-2 7 9a tri azgune 2006
benzofcdlazulen 1 vll lie zylam noi-prppio 15 NH This conpound was
prepared fromthe al dehyde in Exanple 57 and 3- am nopropionitrile using

t he procedure described in Exanple 32;white solid (48%: nip = 208-214 C
Rf = 0.05 (5% MOH EtQAc); IR (KBr) 1661, 1601, 1485, 1312 20 cm; 'H NWR
(DVBO-d6) 6 2.61-2.65 (m 2H), 2.73-2.78 (m 2H), 3.52-3.52 (m 2H), 3.82
(s 2H) 445447(m2H) 7.35 (t, 1HJ:78H2)754(d 2H, J = 8.2

) TB2 g adi B i el Rl 81 BadBaPalh (T b RS

( C20H19N50. 5.7 413,09.85(d, HH, M. = 15 ExﬁnHRMS&acd l«::@ﬁ%b@@hb&bﬁ%@ﬂhh' ro- 7u
7 oa tri azaT}F)Pen fcd azul en-6-one 112 June 2006 . pyr rt. 72h,
18% NH2 8 Emf) HP@E&%@SChpéfh@MCaﬂeNg and trlfl uor oacet i c
anhydri de using CHZC12 as the workup sol vent to give 0.26g (18% of a
white solid: np = 277-281 C S (dec) Rf = 0. 18 (75% Et OAc/ hexanes) I R

(KBr) 16571,E 09'4

HJ—78HZ) 8. 03-

4.50- 4. 51 2%3 8.53 (t,
1H, J = 5. \ Cl1HGNOF3 2550619 (M), found 255. 0610
Anal . (Cl1HgN3OF3. 0. 1H20) C, H N 10 bxanple 113:
0
NH
N=(
7 N

Sa>

This compound was prepared from the diamine g (Example 2) and 4- -[(5-formyj-2-

10 pyndmyl)oxy]benzcnecarbomuﬂe 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-dg) 6 3.54-3.55 (m, 2H), 4.46-4.47 (m, 2H),

735742 (m, 2H), 7.44 (4, 2H, J = 8.8 Hz), 7.86-7.91 (m, 2H), 7.95 (d, 2H, J = 8.8

Hz), 8.38-8.41 (ﬁx, 1H), 8.46 (t, 1H, J = 5.7 Hz), 8.65 (d, 1H, J = 12.0 Hz). HRMS

15 caled for C2H1sNsO; 381.1226 (M+), found 381.1211. Anal. (CzH;sN5sOz01.2H,0)
C.H,N.

le 110: 6-Ox0-6.7,8.9-tetrahvdro-2 9a-tnaza-bcnzo cdlazulen-1-carboxvlic
- acid benzylamide

PhCHgNHz NaCN NH
> "~ CHyOH, 4s°c92% - __)
N
74 °°ZE' I\F‘%_"

o

20

111




benzof cdl azul n- 6-one hol i ne-4-carbonyl )-8 -di hvdro-7H2 7 aluei2006/ of \J
The product was prepared followi ng the procedure in Exanple 110 using 15
nor pholine and Et OH as the reaction solvent to give 0.056g (33% of an
off-white solid np = 271-274 C (dec); Rf = 0.08 (5% MeOH Et QAc); IR (KBr)
1657, 1462, 1219, 1111 cm; 'H NWR (DMSO-4) 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 calcd for C15H 6N403 300. 1222 (M+), found

300. 1230. Anal . ¢ g@ugw 200 H N _Exanms a 114: 1
- (1- Benzvl - 6- oxo- ﬁkét%?ﬁlé ro vru%r?"’s‘“%’ 'Eengolfﬂ]ﬂ}!!k@-lﬂﬂr&x}'h@ucld ethyl

Gaza-b f@&réﬁmmm@%ww 106.22 i
(a)zi Bgle g di h d7rgo pyr| d?ﬁevzgq%asgggﬁfﬁogmlbmegg TR¢azylamine
aci d. chl or i & %7 Elé idded tq B@Moﬁﬁaﬂqmbed B9 6. dowgfkr(bgﬁ%oﬁ- s

ox016d|mpdhmay@ydddm1§&aéw.x, eoduantitative vyiel e white °
solid was used w thout further pur| | ca?q 6#1 8ufa 17'5'@5 sdleetts weR23 cm

1. (b) Fit |f&me&?¢p%muow thorqmdmshbjmed)fceﬁﬁhe aas C3hghRes '@!ﬁﬁ i e 4 |
from i nt er agbRNS c%nea §§ 60xo 1, 6-di hy ro pyr 1 Qe13p
chloride (reaction ¥e0. %@&%’d’ M@&Mﬁeaﬂm HDIKDSD RO tan.
Te71. (12$8%312§§$ ”iwm SR NRM%ﬁ%as@z%%l%f%%ﬁé‘f %&@%&KB”
4.43-4.44 1%? 1 48X, 2, 70= (64 HJ17.21-7.38 @, 58),7.44 ¢, 11, 7 =
7.8 H2), 7948, 01 (m, 2H), 8.43-8.47 (m, 1H), 9.62 (t, 1H, J = 6.5 Hz), HRMS caled
20 for CigHigN4O2 320.1273 (M+), found 320.1276. Anal. (CigH;¢N,0,:0.2H;0) C, H,

15

@]

NH

CN
NH | _
This compound was prepared from the aldehyde in Exam;;le 57 and 3-
aminopropionitrile using the procedure described j in Example 32;white solid (48%):
mpl I208-214 °C; R¢ = 0.05 (5% MeOHIEtOAc), IR (KBr) 1661, 1601, 148s, 1312
20 HNMR (DMSO-ds) & 2.61-2.65 (m, 2H), 2.73-2.78 (m, 2H), 3.52-3.52 (m, 2H),
382(s,2H),445-447(m,2H) 735(t, 1H, J = 7.8 Hz),7.54 (d, 2H, J = 82Hz),782

4, 2H, J = 8.2 Hz), 7.84-7.91 (m, 2H), 8.43-8.47 (m, 1H). HRMS caled for
. ConszO 345.1590 (M+), found 345.1586. Anal. (C20H,9N50.1.6H,0) C, H, N
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7.29-7.40 (m 6H), 7.81-7.85 (m 2H), 7.90-7.94 (m 1H), 8244ng2006(m 2H).
HRMS cal cd for C22H1IgNAQ2 370. 1430 (M), found 370.1430. Anal.
(C22H sNA2.0.4H20O) is C, H N. amle 1 4- eth - i in -1-carbo 8 -dih
dro- -2 9a-triaza- benzorcdl azul en-6-one 20 114 2 June 2006 The product was
prepared following the procedure in Exanple 110 using 1- nethyl-piperazine
and EtOH as the reactlon solvent to give 0.09g (47% of a-white solid: np
= 311-316 C (dec); Rf = 0.08 (10% McOH CHC13); IR (KBr) 1682, 1638, 1508,
1225 cm; '"H NWR (DI\/SO4) 8 2.21 (s, 3H), 2.33-2.36 (m 2H), 2.39-2.42 (m
2H), 3.59-3.71 (m 6H), 4.35-4.45 (m 2H), 7.40 (t, 1H J = 7.8 Hz),
7.91-7.98 (m 2H), 8.41-®.45 (m IH). HRVS calgd for Cl 6H 9NsO2 313..1539
(Mt), found 313.1522_.An H(CI 6R1IINSO2. 0. 3BHRONC, H, N. Exanple 116:

4f 5- (6=0x0-6 7 8 9 t vdr ﬁg%;t“te fcfazulen 1 vlil- 1.0
te@yZydro- 9a-tri

pyri di n- 2-yl oxvl - ben EtO2 it 12h. 46% CN CO\IHZ
‘109 4[5-(6-Oxo0-6,7, 8, zo[cdj azul en- |
-yl)-pyridin-2- vyl oxy]Nl'benzonltrlle (Exanpl e (O 1Qy, 0.26 mmol) was
dissolved in EEOH 3.5 (0.26nL). 30% H202 (0. 16%k) was added fol | owed by
3N NaHCOB (0.52nl). The r&action was stirred at roomterrperature over ni ght .
The sol vents 8
WeTte prddhb: Vsﬁoﬁ/fglgared intermediate g and trifluoroacetic anhydride using
CH;Cl; as the workup solvent to give 0. 26g (18%) of a white solid: mp = 277-281 °C
5 (dec); Rr=0.18 (75% EtOAc/hexanes); IR (KBr) 1671, 1609, 1474, 1123 em™; 'H
NMR (DMSO-ds) & 3.66-3.71 (m, 2H), 4.50-4.51 (m, 2H), 7.50 (¢, 1H, J = 7.8 Hz),

8.03-8.09 (m, 2H), 8.53 (t, 1H, J = 5.5 Hz). HRMS calcd for C11H3N30F3 255.0619
(M+), found 255.0610. Anal. (CiHgN3OF3.0.1H,0) C, H, N.

10  Example 113: l-(Momholinc—4—carbon¥] )—8,2-dihxdro-7H-2,7,9a—txim—
benzolcdlazuln-6-one

| 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% MeOH/EtOAc); IR (KBr) 1657, 1462,

1219, 1111 em™; 'H NMR (DMSO-ds) 8 3.58-3.62 (m, 2H), 3.69-3.70 (m, 6H), 5.74-

5.75 (m, 2H), 740 (¢, 1H, J = 7.8 Hz), 7.92-7.99 (m, 2H), 8.43-8.45 (m, 1H). HRMS

_calcd for CysH16N4O4 300.1222 (M+), found 300.1230. Anal. (C|5H|5N40300.4H20) C,
20 HN.

iaza-benzolcd]azulen-6-one
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under reduced pressure, and the residual solids washed wi t 2 Junee20060 gi ve
0.0428 (46% of a white solid: np = 244-248 C (dec); Rf = 0.39 (10%
McOH EtOAc); IR (I Br) 1684, 1593, 1462, 1260 cmi; 'H NVR (DWVSO-4) 8
3.55-3.56 (m 2H), 4.46 20 4.47 (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 |IH, 8.63-8.64 (m 1H). HRMS cal cd
for C22HI i N5O3 399.1331 (M+), found 399.1312. Anal. (C22H 7N5(B. 1. 0H20) C,
H, N Exanple 117: | -Tricvclof3 3 1 1ldec 1 yl 8 9-di hydro4H2,71a aza 2S
nzof cdl a~ulen ,-6-one . 115 2 June 2006 The product was prepared follow ng
t he procedure fromdiam ne g and 1-adanmant ane- s carbal dehyde', heating the
reaction mxture to 135 Ggovernight to give 0.12g (629 of a white solid:

= 304-306 C, Rf = 0. 21 90% Et QAc/ hexanes); IR (KBr) 2906, 1656, 1491,
1462, 1308 c& 'H N 5) 8 1.72-1.95 (m 6H), 2.07-2.14 (m 3H), :
2.26-2.27 (m 6H), 3 , 4.80-4.87 (m 2H), 7.24 (t, 1H J = ~
7.8 Hz), 7.75-7.83 ( 38 (m IH). HRMS calcd for C20H23N3O
321.1841 io (M), fou al. (C20H23N3O) C, H, N. Exanple 118:
1-(6-Chloro pyridin-3- 18 H 7,9a frieze benzoicdl azul en-6-one is
Cl The desired was prepardd f i nternedi ate g and 6-chi oro-nicoti noyl
chloride hydrochloride as cri bed in Exanple 6 to give 0.31g (32% of an
off-white solid: np >280 C (§ec); Rf = 0.24 (5% MOH EtOAc); IR (KBr)
1650, 1466, 1399 cm1l; '"H NWR (DI\/SOdG) 8 3.53-3.54 (m 2H) 4.47-4.49 (m
2H) 7.39 (t, 1@ l-ﬁenzyfl-feoxcz;.ﬁ-chhyd?o—ﬁﬁdine-ambnya&l&addz) .90 (dd, 1H, J

8.0, 1.0 Hz).mifs 3d Hfbridd thas) pxcpared s dstibed ks in Example 106 from1-benzyl-6-

.s oxo-1,6-dihydro-3-pyridinecarboxylic ac_ld in quantitative yield. The white solid was
used without 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-d1hydro-pyndme—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% McOH/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

caled for CoHgN4O, 370.1430 (M+), found 370.1430. Anal. (C»HsN;0,.0.4H,0)
1s C,H/N.

benzolcdlazulen-6-one

W)
: N N—CH.
» N
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116 2 June 2006 8.34 (dd, 1H, J = 8.3, 2.5 Hz), 8.46-8.50 2runaPPO6g. 89 (d,
1H J = 2.2 Hz). HRVMS calcd for CI5H11NACC1298. 0621 (M+), found 298. 0609.
Anal . (CI SH,, N400.0.1H20) C/ H/ N s Examle 119: 1 - 4-imdazol-1- i.i hen
1 8 9-dih dro7H2.7.9a- riaza- benzofcdl azul en-6-one This conpound was
prepared fromthe diamne g (Exanple 2) and 4-(1H i m dazol-1- 10
Yl ) benzal dehYde using the procedure described in Exanple 19; off-white
solid (85 %: nmp >300 C (dec); Rf = 0.11 (7% McQHICHC13); IR (KBr) 1640,
1487, 1382, 127The pRRfucCWhs prepifed! 4) 6 3.54-3.55 ( 2H), 4.50-4.51
(m 2H), 7?1%35'fsa 1 m;gé? 40@#1(% ",?”?.“‘é‘?’-“‘r!‘b le&P,usmg)l-(d, 2H,
J = 8.5 Hzjethyl-piperazine)aml EtQHAZs (e, reactibh sdlventSoeiliZ d, f.0r

6’%’8 ?8?5%@@5%{5%0) C, H

"ﬁ?gﬁiiﬁ:?eﬁ?a fpyd 35{5—% I W Rick 18 (T MeosATH ARG 2662953, 025
: TH/ANMR T
G amne g ngsez%ﬁéz-anh’ VRS HASCRAY 93 21y a2 36 i 2B B 3ws2empl 0 19
except Eupo&& §9'3o'¥1(!1h sbBI-4MS (niy2HY) 7,400, 44p 7 L h] Sb'@lf'e’dd?ﬁ% .
and pr oduct

di ssol ved 4 4 2H2 O, e us layer s was separat €d,
crystalli ZZng). c%?%%/gnagt 5#& nwe"% s CratheNsQ,| B13.E589 i) Wicdagd Wi t h
wat er and 315321 Angl. (€ysH,,890,.088%) f ganye! | ow fibrous solid: np =

253-254 C (dec): Rr = 0 01 (55 McOHd ELGRY: IR (KBr) 1666, 1481, 1310, 1256
cm: "H NMR (DVBO-d5) S 3.52-3.53 (m 2H), 3.75-3.76 (in, 2H), 4.07-4.11

(in, 2H), B ( . m.1H, 7.13 (d, 2H J = 8.8 Hz),
7.33 (t, 1H, . &lo 2%9a-tr1aza-benzoc azulen-1-yl
- 1o pyridin-2-yloxy)-benzamide S
‘o .
NH NH
N 30% H,0,, NaHCO,
- EIOH, 1 12h, 6%
7 N\ /N,

109 <:> oN O—Q—CONHz

4-[5-(6-0xo-6,7,8,9-tetrah9dro-2,7.9a-uiaza-benzo[cd]azulcn-l-yl)-pyridin-2-

yloxy]-bcnzonitrilc_ (Example 109) (0.10g, 0.26 mmol) was dissolved in EtOH

15 (0.26mL). 30% H,0, (0.16mL) was added followed by 3N NaHCO; (0.52mL). The
reaction was stirred at room temperature overnight. The solvénts were then removed
under reduced pressure, and the residual solids washed with water to give O.MZg
(46%) of a white solid: mp = 244-248 °C (dec); Re=0.39 (10% MeOH/EtOAc); IR
(KBr) 1684, 1593, 1462, 1260 cm™; 'H NMR (DMSO-dg) & 3.55-3.56 (m, ZH), 4.46-

20 447 (m, 2H), 7.27-7.40 (m, SH), 7.86-7.99 (m, 5H), 8.34-_8.38 (m, 1H), 8.45-8.47 (m,
1H), 863-8.64 (m, 1H). HRMS caled for CpyHyNsO; 399.1331 (M+), found
399.1312. Anal. (C22H17N50301.0H,0) C, H, N.

Example 117:
25 benzo[cdlazulene-6-one
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10 7.8 Hz), 7.78-7.87 (m 4H), 8.40 (t, 1H, J = 5.7 Hz). HRMBICRW®H for
C18H'N303 323.1270 (M+), found 323.1268. Anal. (C18H17N303.2.0H20) C, H,

N. Exanpl e 121: 144- (3D net hvl am no- propoxvl phenyl 8 9-di hvdro-7H 2 7 9a
tnaza benzofcdl azul en-6-one 15 The conmpound was prepared from di am ne g
and 4-[3- ethyio)pnpoxyl benzai dehyde as descri bed in Exanple 19 using
CHC13 as the workup sol vent. White anorphous solid (49 %9: np = 177-178 C;
Rt =0.13 (7% 20 nethanolic amoni a/ CHC13); IR (KBr) 1650, 1483, 1380,
1254 cm''; "H NM 119 2 June 2006 (DMSO-c4) 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, 1H J 7.8 Hz), 7.79
(d, 2H, J =8.8 Hz), 7.82-7.87 (m 2H), 8.38-8.42 (m 1H). HRVS calcd for
C21H24N402 364.1899 (M) ,Qf ound 364.1890. Anal. (C21H24N402.0.1H20) C, H,

N. Exanple 122: 1-f4-(Qx B~Jgd thi onorpholin-4-yl methyl ~phenyll 8 9-dl hydro
. 7f~ 2.7.9a-triaza- FenjjofcdNaztilen-6-on NCS,MeOH 0 *C. R 1 h, 53% 20
10Sv- --NSO _

t 1- (4-Thi onor phol i n-4-ykneghyl - phenyl )-8, 9-di hydro-7H 2,7, 9a-tri aza

benzo[ cdJazul en- 6- one (EX
MeOH (3 nL) and cooled tof U N Chlorosuccinimde (0.021g.0.15 mmol) was
added, and the reaction ed 1 hour at 0 C before being slowy warned
to roomtenperature. is Theysel vent was renoved in vacuo, and the crude
product purified by flash ¥ilica gel

The product was prepared following the procedure from diamine g and 1-adamantane-

s 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) & 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 (1, 1H, J = 7.8
Hz), 7.75-7.83 (m, 2H), 8.34-8.38 (m, 1H). HRMS caled for CpHpsN3O 321.1841
10 (M+), found 321.1842. Anal. (C30H23N30) C, H, N.

benzolcdlazulen-6-one

NH

7 N\

15 a
The desired was prepared from intermediate g and 6-chloro-nicotinoyl chloride
 hydrochloride as described in Example 6 to give 0.3 18 (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 1.77 (4, 1H, J = 8.3 Hz), 7.90 (dd, 1H, J = 8.0, 1.0 Hz), 7.95 (dd, 1H, J = 8.0, 1.0Hz),
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chromat ography eluting with 3-10% McOH/ CHC13 to afford 0.021yne280§ of an
off- White solid. np = 247 C (dec); Rf = 0.18 (10% MOH CHC13); IR (KBr)
1658, 1481, 1380, 1022 cni 1; "H NVR (DVMBO-c4) S 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),
7.35 (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 C21H22N402S 394. 1463 (M+), found 394. 1463.
Anal . (C21H22N402S1. 25H20) C, H, N. Exanple 123: 144-(2-Pvrrolidin 1

| - et hoxv) - B34 (@d,Y1H dJ Bvgls 0, ) z - zof cdl azul en-6-one 25 119 2
June 2006 éﬂ gqcn(gg’%jm%m g%ijsizéag“mr@bﬁ*’éhggg @ym he 2Dik). HRME, 12h,
23-1.(2 st gLis 22 -(MA9| foxsid 29810609) - | I - di -7H
2,7,9a-tri gz nzo[ cdl azul €n- 6- one ( Exanpl egﬁofﬂ?g?%ﬁg"ﬁﬁgggbgﬁbﬁ) was

di ssolved I pyridine (16 nL) and cooled to 0 C. Methanesul fonyl chloride
-(0.15 n, 1.91 mmol) was s added dropw se followed by O A g of :
4-di met hyl am nopyri di ne. The reaction m xture med to rt and stirred
5 h. THe sEXmRle wasc d19myed |In(vbm Y B9-difARiro SHSSPbY.Geh !

CHC13/ wat %cm@@g_'[a&ﬁ@n%r%%”i c layer was separated, ned W prt1e,  dri ed
(MgS™4) and concentr. to give 0.25g of the crude nesylate. A portion of
the nesylate (0.11g, 0.28 mml) was dissolved in dinethylacetamde (3 nl).
Pyrrolidine 10 (0.07 nL, 0.83 mmol) was added, and the reaction heated to

100 C overnight. The soljyent was renoved in vacuo, and the residue
subjected to flash si#t H

g
This compound was prepared from the diamine g (Example 2) and 4-(1H-imidazol-]-
yDbenzaldehyde using the procedure described in Example 19; off-white solid (85 %):
mp >300 °C (dec); R¢ = 0.11 (7% MeOH/CHCl;);
1061 cm™'; 'H NMR (DMSO-dy) § 3.54-3.55 (m, 2H),
7.35-7.40 (m, 1H), 7.87-7.93 (m, 5H), 8.01 «,
1H,J = 5.6 Hz). HRMS caled t_'or CioHsNsO 329.1277
15 (CiHisNs0.0.3H,0) C, H, N.

10

IR (KBr) 1640, 1487, 1382, 1271

4.50-4.51 (m, 2H), 7.16 (s, 1H),
2H, J = 8.5 Hz), 8.43 (s, 1H), 8.47 (t,

(M+), found 329.1265. Anal.
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chromat ogr aphy el uting with 0-5% McOH CHC13a t hen 5% net haolung 2006

anmoni a/ CHC13 to obtain 0.073g (24% from

1- (4-(2- Hydr oxy- et hoxy) - phenyl ) - 8, 9-

di hydro-7H 2, 7,9a-tri aza- benzo[ cd] azul en- 6- one; Exanple 120) as an

anor phous tan is solid: np = 172-175 C, Rr = 0.18 (7% net hanolic

ammoni a/ CHC13); IR (KBr) 1627, 1600, 1480, 1252 cm'; 'H NWR (DVBO d6) 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, IH J =5.6
Hz). HRMS cal cd for g£22¥ N¥Y 376.1899 (Mm+), found 376.1913. Anal. 2 0
(C22H24N4AQ2) C, H. ? I
9-di hydro '7, 2 7 9a Wfaza—benzof cdl azul en-6-one 120: 2 June 2006 , _r
N(CH3)2 Using the procggtfre to prepare
1-[4-(2-Pyrrolidin-1-yl-ebdaaxy)-phenyl]-8, 9-

di hydro-7H 2, 7,9a-tri aza-#fenXp[ cdJazul en- 6- one (Exanple 123) the nesylate
(0.103g, 0.26 mmol) was Zted with dinmethylamne (2M solution in MeOH
1.03 n_, 2.05 5 mml) in di éhy—a(?é'tam de (3 nL) and heated to 100 C
overnight. The solvent was reénoved in vacuo, and the residue subjected to

flash silica gdhechrcompo a el prby A 0-5% McOH/ CHO 3, then 5% _
met hanol i g 0 %%%ﬁu@g gggsai np%pdgg%g 5’% %?/‘IB'H\" g ad 4-Q-

1-[2-(2- rgﬁ’o%% T A descrberd hlyﬂl_ﬁmﬂbﬂﬂ_,egc&@upéd ﬁ%‘?ﬁg’zﬂékc%]r azul e
n- -one, mllﬂhﬁn Mk‘ﬂﬁtﬁyhﬁ |1l e ; = - . =
0.26 (7% o methanol i ¢ ammon a@&%y;&wﬁ‘tRségzaile’iﬁg}?lmumsﬂaymso

((:ni ' 2 " H ﬁﬁ;ﬁm&ﬁﬁ@aﬁmwr@mws?uﬁ? 2‘3‘2'2651 Z{a%ding'w saifé.&r%@w 'Eii 53-- 3.53
(m , = . -4, in, s : , =
8.7 Hz), 7.33 (?fl ﬁ,wﬂw’:“‘"f’?%‘?%,g“ﬁ@ﬁ?s (6098) ¢frn yelldy, filodOsdlid: m= J = 5. 6
He) . HRVERRIHI'C (deci2Ri-2 D109 MeGHAROAC): IR (KBr) 1666, 1481, 1310, 1256

-1 1 '
cm; 'H NMR (DMSO-d;) & 3.52-3.53 (m, 2H), 3.75-3.76 (m, 2H), 4.074.11 (m,

2H), 4.43-4.45 (m, 2H), 4.85-4.95 (m, 1H), 7.13 (d, 2H, J = 8.8 Hz),733 ¢, 1H, J =

8

10 7.8 Hz), 7.78-7.87 (m, 4H), 8.40  1H, J = 5.7 Hz). HRMS calcd f
323.1270 (M+), found 323.1268. Anal. (CigH17N30342.0H,0) C, H, N.

or C13H|1N303

benzo[cdlazulen-6-one

is

N(CHg),

Yl

The  compound was  prepared  from

o . _ diamine g - and 4-[3-
ethylammo)propoxy]bcnzaldehyde as described in Example 19 using CHCI,
workup solvent. White amorphous solid (49 %): mp = 177-178 °C; R, =

20 methanolic ammonia/CHCL); IR (KBr) 1650, 1483, 1380, 1254 em™;

as the
0.13 ("%
'H NMR

118



found 350.1756. Anal. (C20H22N4O ) C, H, N. 15 Exanpl e 125:2 June 2006
1-(4-f2-(Tetrahvdro-nvran 2 vl oxy)-ethyl]phenvl | 8 9-di hvdro-7H
2.7.9a-triaza-benzof cdl azul en-6-one 20 121 2 June 2006 The product was

prepared fromdiamne g and 4-[2-(tetrahydro-pyran-2-yl oxy) -
et hyl ] - benzal dehyde [ Ackerley, et al., J. Med Chem 38, 1608 (1995)] as

described in Exanple 19 to give 0.959 (76%9 of a white solid: np = 189-190

C R =0.11 (90% EtOCAc/ hexanes); IR (KBr) 1627, 1482, 1379, 1028 cm'; 'H
2H, J = 6.7

NVR ( DVBO- A2 4H), 1.57-1.71 2H), 2.94 (t,
Hz) , ( 3. 36- gﬁ%ﬁ("#} , ‘iﬁ‘& , 13% .(éonhg.)ﬁl%i&(%ﬁﬂzm8-3g§mgm 3(-59-3~3§ﬁ)(m, 3H$4- 3. 92

| H), 4446 J 6.4 28). 6 .35 (t, 1H J = 7.8 H),
"(7.m46 (sz, | gteting. %%@’74.’47128’@ ?g?mzé;{)gﬂ:l @%HHZf,S-S ;{.2357—33 601H =2H) ,)
2939- 864213 Z-FFQHZD 199 (m«isr e8.8 mzb,dr.smsﬂgxﬁl\ﬁ@ﬁ lsé%s.&ﬁ@,{ﬁ&{?@&%gi&gz
- 391. 1902. . H N. 10 Ex S RIRY 1
~ benzof cdl a;zaﬁiaéinm%?)%?%rw%% g‘-\@ 364.1890. aAnal-m()Cz?HzaNam-O.leO) C.H

s . .

Q o
NH : NH
NCS, MeOH
0°C-1t, 1h,53% N
=
Lo S /_—\
10 105 K / N S=0

1-(4—Thiomorpholin-4—y1mcthyl-phcnyl)-8,9-dihydro-7H-2,7,9a4triaza-

benzo[cd]azulen-6-one (Example 105) (0.058g, 0.15 mmol) was suspended in MeOH
(3 mL) and cooled 00 °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 produét purified by flash silica gel
chromatography eluting with 3-10% MeOH/CHCl, to afford 0.031g '(53%) of an off-
white solid: mp = 247 °C (dec); Re=0.18 (10% MeOH/CHCl,); IR (KBr) 1658, 1481
1380, 1022 cm™; 'H NMR (DMSO-ds) § 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), 7.35(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 C21H22N4O,S 394.1463
(M+), found 394.1463. Anal. (C21H22N40,8.1.25H,0) C, H, N.

25
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n- -v -nhenvll 8 9-d4hvdro 7H 2 7 9a triaza oat (NP)Rd, NaPdare20f. H O rt
- leQux, 4.5h. 78% CHO (a) 4-Pyridin-2-yl-benzal dehyde [Bold, et al., J.
Med. Chem 41, 3387(1998)]: 2-Bronopyridine (0.50g, 3.16 mml) was

di ssolved in DME (26 nmL). Tetrakis(triphenyl phospine)palladiun{0) (0.11g,
0.09 mmol) was added, and the reaction stirred at roomtenperature for 10
m nutes. 4-Fornyl boronic acid (0.55g, 20 3.54 mmol) was added to the
reaction followed by a solution of 0.80g of NaHCO3 in 122 2 June 2006 13 ni
of water. The reactign was refluxed for 4.5 hours. The sol vent was renoved
in vacuo, and the r@sidue di ssol ved in EtCAc/ "( The organic | ayer was

separ ated and ~iH h,\yﬁ d br| ne heh-qgi ed (MySH4). The product
was purified by ith 5-10% Et OAcl hexanes

ca
to give 0.45g9 (TS , S
literature: mp )\ _p/= 50- 5 Q,é’,b‘,;% e o : The product was
prepared foll ow ng te pr ocedur e from armH_ and 4-

pyridi n-2-yl - benzal de
an off- white solid: » McOH/ c) | R (KBr)
-;_5};_3.57 (in, 2H),
3H) 00 (d, 2H, J

277-279 C, Rf = 0.
1647, 1466, i0 1 OWN 'H NVR (DVBO- 4)
4.52-4.54 (m 2 7.35-97743 (in, 2H), 7.87-7.97

8.4 Hz), 8.09 (4. 4 Hz), 8.44 (t, 1H
J = 5. %s Hz) | (”2 %y%fﬁwgmgx‘?z‘g‘“ﬁ%&%%ﬂf%d‘“%ﬁ %ﬁﬂa@“m)lesmo 348 1324
(M+), f ourhfnefztedl o-6-AneExdasle HZONEDS g, Gt50Mnntel) was diNsolved in pyridine

(16 mL) and cooled to 0 °C. Methanesulfonyl chloride (0.15 mL, 1 91 mmol) was
5  added dropwise followed by 0. Olg of 4~d1mcthylammopyndme The reaction mixture
Wwas 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 (MgSO,) 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). Pymrolidine
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 l-[4-(2-Hydroxy-ethoxy)-phcnyl]-8.9-
_ dihydro-7H—2,7,9a-triaza-bcnzo[_cd]azulcn-6-onc; Example 120) as an amorphous tan
15 solid: mp = 172-175 °C; R; = 0.18 (7% methanolic ammonia/CHCl3); IR (KBr) 1627,
1600, 1480, 1252 cm™; 'H NMR (DMSO-d) 3 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), 417 (t, 2H, J = 5.8 Hz), 4.43-4.45 (m,
2H), 7.13(d,2H,J =88 Hz), 733 (t, 1H. J = 7.8 Hz), 7.78-7.87 (m, 4H), 8.41 (1, 1H,
J = 5.6 Hz). HRMS calcd for C22H24N4O; 376.1899 (M+), found 376.1913. Anal.

20  (CH2N.0,) C, H, N.
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Examl e 127: | -rd 4 7H d benzor!"> A-ulen 6-one 20 ro -et24une 309/ 1 -8
9-dih dro-7H2 7 9a-triaza. 1- {

4-[ 2- (Tet rahydr o- pymm- 2-yl oxy) -et hyl ] - phenyl ) -8, 9-di hydro-7H 2, 7, 9a-
triaza-benzo[ cd] azul en-6-one (Exanple 125) (0-81g, 2.07 nmmol) was dissol ved
in MOH (21 nL). 4M HCI/di oxane (0.57 M, 2.27 nunol) was added, and the
stirred at rt for 3 h. The solvent was renoved in vacuo, and the residue
subj ectedot 25 to silica gel chromatography eluting with 3% nmet hanolic

anmoni a/ CHG 3 to give 0.59 (93% of a white solid: nmp = 263-265 C Rf =
0.08 (5% MOH EtOAc IR g (KBr) 123 2 June 2006 1655, 1602, 1482, 1382
cm1; '"HNWR (DVBO df ¥H (t, 2H, J = 6.8 Hz), 3.53- 3.55 (m 2H),
3.64-3.71 (m 2H), 4. lip, 2H), 4.67 (t, 1 H J =5.2 Hz), 7.34 (t,
1H, .J = 7.8 Hz), 7.43 W J = 8.2 Hz), 7.77 (d, 2H, J = 8.2 Hz),
7.84-7.90 (m 2H), 8. .43 (m 1H). HRMS cal cd for ClsH, 7N302 307.1321
(M+), found 307.1331. Agal . (C1l8HL7N3(®2.0.4H, O C, H, N

benzor cdl azul en- 6- one 10 roduct was prepared followi ng the procedure
used for 1-[4-(2-Pyrrolidi ' .

1-yl - et hoxy) - phenY1] : 8,9-di h @,-"371; 9a-triaza- benzo[ cd] azul en- 6- one
(Exanple 123) from '

1- [ 4- ( 2- hydr oxy Usingyihp - procsdiite] ‘@’P%p‘il‘em(q&.?2-i>§|; Ztidin S tﬁ‘ozxay)-phenyl]-S,Q-

.dihydro-7H-2,7.9a-triaza-bcnzo[cd]azulen-6-one (Example 123) the mesylate (0.103g,

0.26 mmol) was treated with dimethylamine (2M solution in MeOH, 1.03 mL, 2.05

s 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% methanolic ammonia/CHCI; to obtain 0.051g (18%

from, 1-[4-(2-Hydroxy-ctho;cy)—phenyl]-8.9-dihydro—7H-2,7,9a-u'iaza-benzo[cd]azulcn-

§-one; Example 120) as an amorphous white solid: mp = 184-186 °C; Rr = 0.26 (7%

10 methanolic ammonia/CHCL); IR (KBr) 1627, 1479, 1251, 1180 em™; 'H NMR

(DMSO-dg) 8 2.23 (s, 6H), 2.67 (t, 2H, J = 5.8 Hz), 3.52-3.53 (m, 2H), 4.15 (t, 2H, J =

58 Hz), 4.43-4.44 (m, 2H), 7.13 (d, 2H,J=87Hz),733 (@, 1H, J = 7.8 Hz), 7.78-

7.87 (m, 4H), 840 (t, IH, J = 5.6 Hz). HRMS calcd for C20H22N40; 350.1743 (M+),
found 350.1756. Anal. (C20H22N40,) C, H, N.

15

0
NH

L
RLeT%C
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benzo[ cdJazul en- 6- one (Exanple 127) and pyrrolidi ne, heati 2glune 2866 C
overnight to is give 0.13g (49% of a yellow solid: np >201 C (dec); Rf =
0.08 (7% nmet hanolic ammonia/ CHC13); IR (KBr) 1655, 1627, 1481, 1461, 1379
cms; "HNW (DVMBO d6) 8.1-70-1.75 (m 4H), 2.49-2.55 (m 4H), 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 Hz), 7.77 (d, 2H, J = 8.1 Hz),
7.84-7.90 (m 2H), 8.41 (t, 1 H J =5.6 Hz). HRV5 20 calcd for C22H25N4AO
361. 2028 (MtH), r#’?und 361. 2037. Anal (C22H24N4AO) C, H, N le 129: 1-14 (2
- Jiiiie[ nvl amlAREPTRduet was prepared fiomtidriiae glaad 44 ﬁaﬁ@@ 128oxd)

9a

Ry |25, 0 G P oA gy T eer W J i 'hydr‘?ﬁmms)m&aﬁwqa was
pr epared f@P‘F’BPJen@ torgivp0.98¢ (16%) w@hﬁ@% 2|8§y QQ{Z

1-y|-ethox£ c@? B&dlh dro-7H 2, 7 atrlaza an Iaz%“e(ﬁoé‘lone
(Exanpl e f% ’éﬁl‘s). 1627, 1482, 1379, 1028 em™; 'H NMR (Dgiso.dd )

1-[4-(2s hytiag | H 2,7, 9a-t
be%zofcd] y$-§| 2nﬂ tl%'n()é h%i ’” ééTZ;%B %gi %e@ﬁaﬁcﬁ |5€7aHz)rnI£32§Bam(ﬂﬂ llmatl ng to

93-53(myi 2B, 33
T e
A, r=gyi2 84 (n
oH) . 3.50- 1385-39or<m.m,83484;§ (ghﬁg BR S  3 34 ¢ G 2 = Bl 7.43

(d, 2H, J stﬂbﬂsmw%m
8.39- 8. 43 rﬁ?dﬁﬁ% nH@hmmmmo 335 1872 (M+H), found
335.1865. Anal. (C20H22N4O) C, H, N -

Example 126: 1-(4-Pyridin-2-

benzo[edlazulen-6-one

OH) '
U cat (PhgP),Pd, NaHCO, N
DME, HoO —
n- rallux.qsh m% <\:/)—©'—CHO
CHO + DMA, NaHSO, NH
- @fﬂ s O
\l

15
(a) 4-Pyﬁdih—2-yl-bcnzaldchydc [Bold, et al., J. Med. Chem. 41, 3387( 1998)]

2-Bromopyridine (0.50g, 3.16 mmol) was ‘dissolved in DME (26 mL)

Tetrakxs(mphcnylphospme)palladnum(O) (0.11g, 0.09 mmol) was added, and the
reaction stirred at room temperature for 10 minutes, 4-Formylboronic acid (0.55g,

3.54 mmol) was added to the reaction followed by a solunon of 0.80g of NaHCO; in
L

20
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Exanpl e 130 1-(4-Pineridin 2 1 nhenyD-8 9 dihvdro 7H 7 9a thame 2006

nzof cdl azul en- 6- one 15

1- (4-Pyridin-2-yl-phenyl)-8,9-di hydro-7H 2, 7, 9a-tri aza- benzo[ cdl azul en- 6-on
e .(Exanple 126) (1.26g, 3.72 mol) was dissolved in acetic acid (60 nL).
pl ati num 125 2 June 2006 oxi de (0.065g) was added. The fl ask was evacuat ed,
pl aced under a hydrogen atnosphere at 50 psi and shaken on a Parr
apparatus overnight. The catalyst was filtered off, and the sol vent
removed. ThemiSdf r s purjfied by flash silica gel chromatography
eluting with 1- gs/?lrg't ggﬁge%fm 'h%@-ﬁmﬂﬁhoum Vithe SoHBt vas S/chclk a white
solid: mo B%@M@B@idﬂrdiﬁo@v%ﬁ%’%ganﬂglc anmoni a/ CHClgé; I'R (KBr)
1662, 1472“%%3%&%840 el : 1H NMR ( 206) - 510T8UQ layer was sepafated bnd 4- 1. 81
(m- 2H), 2.66-2, %ﬁfﬁﬁﬁm%.m&ﬁmgso&me?m?a- %5353 4%3'(@ 3. 66-3.69
(in, 1m,sﬂka%6}éhrdxﬁm6ﬁp@egu-7i§@]§t 1H J = 7.8 )= PArisied by'flashy 5 -
8.3 Hz), 7.80 (d. 2H, °Jv giupewih —}P@ﬁtﬂtvtéhmeswgive&@g@g%f, £ 1H).
HRVE cdl cdViitssolis whose MR dat: BdkbhekithS]; . hgu%igs. 1718, Anal .
(C21H22N4O) G, gﬁ’i Exaggle 131: 1-f4-£°?@rreé"["\ﬂ P &N- oxi de) met hyl phenyl
8 9 -hydro- 7H PYFRFORROUB: "o n7of cdl azul en- 6- one 30% H2CR, MECH rt. 96h,
15% Zo(c) N-r The prsdulY wa .

1-(4-Di matgh .a%i og;téjh%l %Reﬁyi_f-@?@wﬂﬁgh%rm ﬁ'pﬁnadihﬂi@_zg-and 4-

benzol cd] g Byerms|descaibed (0 EkBiiple 4938 gD 410 o) 550! ved in MeCH

10 i i [ * 1]

743 (m, 2H), 7.87-7.97 (m, 3H), 8.00 (d, 2H, J =
830(d,2H, /=84 Hz), 8.44 (t, IH,J=58

caled for C2|H|6N4O 340.1324 (M+). found 3
H, N.

= 8.4 Hz), 8.09 (d, 1H, J = 8.0 Hz),
Hz), 872 (d, 1H, 7 = 39 Hz). HRMS
40.1323. Anal. (C21H;6N,0.0.5H,0) C,

1s

ggzolgglazulen-&one

o} o}
NH
HCl, 1.4-dioxane - N
MeOH, nt, 3h, 83%

L0 Q.

1-{4- -
. { [2-(Tetrahydro pyran-z-yloxy)-ethyl]-phenyl}-8.9-dihydro-7H-2,7,9a-
maza-benzo[cd]azulcn~6-one (Example 125) 0.81g

MeOH (21 mL). 4M HCl/dioxane (0.57 mL, 2.27

20

2.07 mmol) was dissolved in

25



M.). Hydrogen peroxide (30% solution in water) was added, @WnerZ0Beacti on
stirred at rt for 4 days. The solvents were renoved in vacuo to give 0.2 g
of crude. O the 20 crude product, 0.05g was purified by preparative HPLC

using a MetaSil AQ columm (10 C18 120A 250 X 21.2m), eluting with a

gradi ent nobil e phase starting with 95% water/acetonitrile for 4 m nutes,

then reaching 40% water/acetonitrile after 12 mnutes, and finally 5%

wat er/ acetonitrile after 15 mnutes to the | ength of the 20 ninute run

o e T oot s atage oo £ e

51 47- 4. 429 fﬁ; i;ﬁ“’] ?r?‘g ???‘“1 %ﬁ;’ J‘(i""r%‘)(miﬁlﬁ) 4676, ?((B,n} slikg Hzy; 7BL(LHZ)

7.86-7. 92 1N4g2 337. 1664
g et e

(Mt f ”tf% B34 o . ﬁﬁﬁm ggégggqlga&%mﬂzmmrlwzfrdm)7fo%dt3rd7%§1

benzol &dl aﬁmdlem:]@{ AN50,1614H,0) C,
1- (4-Pi peridi n- 2- yll phenyl) - ) Hdtl‘l'hydr 0o- 7H 2, 7, 9a-t daza- benzo[ cdj azul en- 6-

one (Exarrple 130) (0.31g, O. 89 mmol ) was dissolved in MeOH (13 nml-) and
acetic ag I l}laCNBI—B (0. 056g 0.89 mmol ) was added,

44.!_'!'

fol | owed By & sorHtHo olidinlaylethid) phenyl 1:8:8-dihvdre. T8 217 \90-tifzd ML Of
Me OH. Thewm;&nstlrred at roomterrperatu-re for 1.5 hours. The
solvents were renoved in vacuo, is and the residue was di ssolved in

CH2Cl12/ sat urated NaHCC3. The organi c phase was separated, washed with
brine, and dried (MgSO4) o The sol vent was renoved to give 0.25g (83% of a
white solid: nmp >180 C (d . Rf = 0.21 ((10% net hanolic amonia/CHC13);. IR
(KBr) 1662, 1601, 1479yw130¥'cm 1; 1H NW\R (DVMSO-4) 8 1.23-1.78 (m 6H),
1.94 (s, 3H), 2.02- , 2.86-2.89 (m 1H), '2.95-2.99 (m 20 1H),
3.53-3.54 (m 2H), 4.2 (m 2H), 7.35 (t, 1H J = 7.8 Hz), 7.49 (d,

2H, J = 8.2 Hz), 7.8 = 8.2 Hz), 7.84-7.90 (m 2H), 8.39-8.43
(m 1 H. HRMWS cal cd

’ QO
~ The product was prepared following the procedure used for 1-[4-(2-Pyrrolidin-
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]-s 19-dihydro-7H-2,7 9a-triaza-
benzo[cdJazulen-6-one (Example 127) and pymolidine, heating to 85 °C ovemnight to
15 give 0.13g (49%) of a yellow solid: mp >201 °C (dec); Ry = 0.08 (7% methanolic
ammonia/CHCl3); IR (KBr) 1655, 1627, 1481, 1461, 1379 cm™; 'H NMR (DMSO-
ds) & 1.70-1.75 (m; 4H), 2.49-2.55 (m, 4H), 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 (¢, 1H, J = 7.8 Hz), 744 (d, 2H, J = 81'
| Hz), 7.77 d, 2H, J = 8.1 Hz), 7.84-7.90 (m, 2H), 8.41 (¢ 1H, J = 5.6 Hz). HRMS
20  caled for szHy_sN.sO 361.2028 (M+H), found 361,2037. Anal. (C32H24N(O) C, H, N.
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for C22H24N40 360. 1950 (M+), found 360.1942. Anal. (C22H24R40ne 2086120) C,
H N 127 2 June 2006 Exanple 133: 1-f4-12-Methyl-2Htetrazo! 5 vl phenvll
8 9 dihvdro 7H 7 9a tnaza benzofcdl azulen-6-one ti, N,N CH3 5 The

product was prepared fromdiam ne g and 4-(2-nethyl 2Htetrazol -5-yl)
Med. Chem 41, 3387(1998)] using the

benzal dehyde [Bold, et al., J.
procedure described in Exanple 19 to give a tan solid (50%: np = 280 C
(dec); RF =0.29 (5% MOHEtQAc); IR (I Br) 1667, 1455, 1306 cni'; "H NMR
( DVBO- 4) 83 55-3.58 _(m 2H), 4.46 (s 3H), 4.51-4.53 (m 2H), 7.38 (t,
11-L°J = 7.8 Hz), 7. \ 7.94 (m 211), 8.07 (d, 2H, J = 8.5 Hz), 8.24 (d,
427846 (m 111). HRI\/IS calcd for CL8HLSN7O 345. 1338

2H, J = 8.5 Hz),
(M+), found 345.
1-r4-Pvridin 3
129 2 June 2006 CHQ.G
\\ CHO + ¢ :

8 9'7T4 -7TH 7 9a tnaza benzofcdl azul en-6-one 15

Angpl . (C18HLSN70-0.25H20) C, H, N. Exanple 134
R¥21
at (Ph3P)4Pd NaHOO3 DME. H, O ct - raflux. 4.5h, 94%

N(CH3)2

The product was prepared following the procedure used for 1- [4-(2-Pyrrohdm-
. 1-yl-ethoxy)-phenyl)-8, 9-dihydro-7H-2,7 9a-maza-benzo[cd]azulcu-6-one (Example
123) from -[4-(2-hydroxy-cthyl)—phenyl]-8 9-dihydro-7H-2,7 \9a-triaza-
5 benzo[cd]azulen-6-one (Example 127) and methanolic dimethylamine heating to 85 °C
overnight to give a 26% yield (2 steps) of a yellow solid: mp > 98 °C (dec); Re = 0.08
(7% methanolic ammonia/CHCLy); IR (KBr) 1653, 1479, 1381, 1307 cm’’; 'TH NMR
(DMSO‘dﬁ) 8 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 (n, 2H), 734 (¢, 1H, J = 7.8 Hz), 7.43 (d, 2H, J = 8.2 Hz), 7.77 (d,2H,J—
10 8.2 Hz), 7.84-7.90 (m, 2H), 8.39-8.43 (m, 1H). HRMS caled for CaoHasN4O 335.1872

(M+H), found 335.1865. Anal. (Co0H,,N,0) C, H, N. |

Example 130: l-(4-Pincridin-2-v1-phcnvl)-8.9-dihvdro-7H-2.7.9a-triaza-

benzoledlazulen-6-one

15

NH
Hy, PtOy, ACOH NH
50 psi, it, 12h, 85%

/'{ NH

126

1-(4-Pyridin-2-yl-phenyl)-8, 9-dihydro-7H-2,7 Qa-maza-benzo[cd]azulcn-6-one
(Example 126) (1.26g, 3.72 mmol) was dissolved j In acetic acid (60 mL). Platinum
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DMA, NaHSC3 1000C, 97% CHO (a) 4-Pyridi n-3-yl - benzal dehyde 2i4Hne 20808ehyde

was

Exanpl e 126 from 3- bronopyridine and 4-fornyl boronic acid to give
white crystalline solid (94%: np = 53-55 C, Rf

prepared using the procedure for 4-pyridin-2-yl- benzal dehyde in
s a

= 0. 08 (30% Et OAc/ hexanes) ;

IR (KBr) 1700, 1605, 1219 cm; 'H NVR (CDCL3) 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

1H),

(m
4.8

8.94-8.95 (m 1H), 10.10 (s, | H). LRVS 184 (MrH). (b) Title

(m

according to the procedure descri bed

conmpound: dgxfdel t p e
in Exanpl edx?Ltige @?égﬁqg%a%é ﬁgm‘“gﬂﬁ icYfqvatedy plased amdere hyki@rdgengi ve a
g

| @tmos lat §O ' T - . = 0.16 0% McOH E
o <ol gemenkce ! Ot gk, 854 PRl o ik S AL

KBr) 1656, 1468, 1399, 1306
EL 5r1) 4, 54%’\?{"%2&5-,“;@’73?11!@‘ Temoved= Thg. Gudtzprodiict Sias pupified By dﬁl s.ﬁiza
dd; 1H “J =

o) Spbomaiogtibhey Wdne; i, Pl iellanplid ampmorewichichaue aiodsg

found 820 Rl st solitomo =963 CPR, H. 34 (7B ULk 5hm bt B
- - O ’

ohenvl | 8qygli r,0- 7.9a triaz benzol cdlazul cn
2006 H B ﬂe‘f&@cf@a&-’?ﬂ@%@%&ﬁ INMBROTBMS O-dis) & 1.34-1.60 (m, 4H), 1.74-

1.81 (m, 2H), 2.66-2.73 (m; 1H), 3.07-3.11 (m, 1H), 3.52-3.53 (m, 2H), 3.66-3.69 (m,

1H), 4.44-4.46 (m, 2H), 7.35 (¢, 1H, J = 7.8 Hz), 7.56 (d, 2H, J = 8.3 Hz), 7.80 (d, 2H,

J = 83 Hz), 7.84-7.90 (m, 2H), 8.39-843 (m, 1H). HRMS calcd for Cz2iHyN(O
0 345.1715 (M-H), found 345.1719. Anal. (CyHzyN,0) C, H, N.

Q Q
NH H ’
- _30% H20,, MeOH
m,06h, 15%
/ ,o“3
15 k ' -8 I\ o'\ CHa
CH,

l-(4-Dimcthylaminomcthyl-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, aﬁd the reaction stirred
at rt for 4 days. The solvents were removed in vacuo to give 0.2 g of crude. Of the

QAc); IR
2H) ,
87-8.02
1.5,

24 (M),
in-4 vl
June

» crude product, 0.05g was purified by preparative HPLC using 2 MetaSil AQ column

(10u C18 lZOA 250 X 21.2mm), eluting with a gradient mobile phase starting with
95f% water/acetonitrile for 4 minutes, then reaching 40% water/acetonitrile after 12
;n.lnutes. and finally 5% water/acetonitrile after 15 minutes to the icngth of the 20
minute run 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-dy) &
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NEt. DVME. H Ort - rodwe. 4.$h. 94% CHO + g DVA. NaHSCB 1@QJuge 20966 ( a)

4- Pyri di n-4-YIl - benzal dehyde (Patent WD 9919300) CHO Thi s al dehyde was
prepared using the procedure for 4 benzal deh de in Exanple anple 126 from
4- br omopyri di ne hydrochloride, triethylamne and s 4-formyl boronic acid to
give a yellow crystalline solid (51%9: np = 90-912 C Rf = 0.08 (30%

Et OAC/ hexanes); IR (KBr) 1697, 1595, 1214, 1169, 801 cm'; '"H NWMR (CDC13)
S7.74 (d, 211, J 5.8 Hz), 7.84 (d, 2H, J 8.3 Hz), 8.05 (d, 2H, J = 8.1

corrpouﬁd”gg) 1‘? é@r 8@%%%3&#&%5%@?&%@@&&&3&% Exanpl e

(55% °mnpdm“ T %gn‘é’ﬁaz’f"’“m I SR SRRy R R lear 1645,
1596, 1477CiFadQed37 wﬂ).( DNRIS3) 16613 ABial. NI 20k,0 S K 53 H; m

.211)738(tIHJ:78Hz) 7.81-7.83 (in, 2H), 7.8 4 {m
. S, , . - 0. m , = S cal C
8.02 (s, 4H), 8.42-8.46 ( IH) 8.69 (d, 2H, J 59Hz) HVS cal cd
for C21%t6 0.132241 AdiR-21 A3 Ohef¥i C. H N
benzof cdl agul eE-f- one 0 130 9-diff %ﬁ!wg‘)'mm'
azuie!
Q Q
H
NaCNBHs, MeOH, AcOH NH
N CH,0, Hz0, nt, 1.5n, 83%
CH
NH . N 3
130
1 1-(4-Piperidin-2-yl-phenyl)-8,9-dihydro-7H-2,7,9- triaza-benzo[cdjazulen-6-

one (Example 130) (0.31g, 0.89 mmol) was dissolved in MeOH (13 mL) and acetic
acid (0.21 mL, 3.57 mmol). NaCNBH3 (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,
s  and the residue was dissolved in CHCly/saturated NaHCO;. The organic phase was
separated, washed with brine, and dried (MgSQOq). The solvent was removed to give
0.25g (83%) of a white solid: mp >180 °C (dec); R, = 0.21 (10% methanolic
ammonia/CHCL;); IR (KBr) 1662, 1601, 1479, 1309 cm™; 'H NMR (DMS0-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 (¢, 1H, J = 7.8 Hz), 7.49 (d, 2H,J =
82Hz),7.81(d, 2H,J = 8.2 Hz), 7.84-7.90 (m, 2H), 8.39-8.43 (m, 1H). HRMS calcd

- for szH24N4O_ 360.1950 (M+), found 360.1942. Anal. (C22H24N(0+0.75H,0) C, H
N.

127



2 June 2006 f/ V N, NJIN H Using the procedure described 2HWne2d6l e 19

t he product was prepared from using diamne g and

4-(21ly-tetrazol -5-yl)-benzal dehyde [Bold, et al., J. Med Chem 41,

3387(1998)] to yield a yellow solid (469 . The material was further

purified by s dissolving in 10% NaOH and adjusting the pHto 2 with 10%

HCl. The resulting Precipitate was collected to give a white solid (199:

np >290 C (dec); Rf = 0.13 (10% McOHJO. 5% HOAc/ CHO 3); IR (KBr) 1656,

1482, 1311, 1076 cni'; '"HNVR (DVMSO-d6) S 3.55-3.56 (m 2H), 4.52-4.53 (m
Methyl )

oH), 7.39 (Example 13371 H-tFra96l-§- _ = 8.5 Hz),
8.24 (d, 2%#%@&%8.47-8.51 (m 1H). - N, O
332. 1260 ( : €1257. Anal. (Cl 7HL3N70.0. 75H20) C, H, N. Exanpl e

137: |- 4-Pi ridin-4- 1- hen 1 -8 9-dih dro-7H-2,7. 9a- 'aza- 'o0 c

azul en-6-one is 131 2 June_ 2006

1-(4-Pyridin-4-y|-pheny|)-\,9-dihydro-?kk2,7,9a-triaza-benzo[cd)azulen-6-on

e (Exanple 135) (0.2 O Fhmmol ) was di ssolved in acetic acid (15 nl).

Pl ati num oxide (0.0 was §dded followed by 1 drop of conc. HCL The

fl ask was evacuat ed i/l ed. under a hydrogen at nosphere at 50 psi on

a Parr apparatus overniyht/ An s additional 0.02g of catalyst and 2 nore

drops :4 HO were added, d the reaction returned to the Parr apparatus

overnight. This process wa# r@peated for a total reaction tinme of 3 days.

The catalyst was filtered Y he sol vent renoved. The crude was purified

by flash silica gel chromatogkhaphy eluting with '10 McOH CHC13. Then 10%

W N
N

)
CHy

5 The product was prepared from diamine g and 4-(2-methyl-2H-tetrazol-5-yl)-
beqzaldchyde [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); R, = 0.29 (5%
MeOH/EtOAc); IR (KBr) 1667, 1455, 1306 cm™; 'H NMR (DMSO0-dg) § 3.55-3.58
(m, 2H), 4.46 (s, 3H), 4.51-4.53 (m, 2H), 7.38 (¢, 1H, J = 7.8 Hz), 7.88-7.94 (m, 2H),

‘10 8.07(d,2H,J = 8.5Hz), 8.24 (d, 2H, J = 8.5 Hz), 8.42-8.46 (m, 1H). HRMS calcd for
CisHisN;0 345.1338 (M+), found 345.1340, Anal. (C15H1sN70.0.25H,0) C, H, N.

Example 134: _ l-(4-Pvridin-3—xl-phcnxl )-8,9-dihxdro-7H-2,7,9a-triaza-
benzo[cdlazulen-6-one ' )

18
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met hanol i ¢ ammoni a/ CHC13 to give 0.091g (37% of a white soliehe 206> 192 C
(dec); 10 Rf = 0.08 (10% net hanolic anmoni a/ CHC13); IR (KBr) 1653, 1601,
1479, 1382 cai'; 'H NWR (DMSO-d6) 8 1.54-1.66 (m 2H), 1.74-1.78 On, 2H),
2.53-2.75 (m 2H), 3.06- 3.17 (m 2H), 3.51-3.52 (m - 2H), 4.45-4.46 (m
2H), 7.34 (t, IH J =7.8 Hz), 7.43 (d, 2H, J =7.7 Hz), 7.77 (d, 2H, J =
7.7 Hz), 7.81-7.90 (m 2H), 8.42-8.46 (m IH). HRMS calcd for C21 H22N4O.
346. 1794 (Mt), found 346.1778. Anal. is (C2,H22N4O. 0.5H20) C. H, N.

Exanpl e 138: 1- Met hyl sul fanvl -8 9-di hydro-7H 2.7.9a triaza benzorcdl azul en
6-on SCH3 20 The produéf®Hkas prepared foll owi ng the procedure for

1- benzyl sul | -8.9-_eaihydr s b, sz]hggcc;:rl aza- benzo[ cdj azul en- 6-one

-( Exanpl e ZQ@LngH d bt hangug ace of yl mde to give a white
solid (65% 223325 G AGx, ~CHR® (KBr) 1659,
1468, 1355 cm . H NMWR 'SDIVBOd6) % 573 (s 23.61 (m 2H),
417418(m2|—|),72§ 1HJ-78Hz)772777(m252H)
8.35-8.38 (m 1H). HRMB caI cd for CI IH IN3OCS 233.0623 (M), found

233.0613. AnaL (G IHI N30S0. 2H20) % H N 132 2 June 2006 Exanrpl e 139:
1- Met hanesul finvl -8 9-di hvdro-7H 7 Qa triaza benzo fcdl ul en 6-one SCH3

138 1- Met hy , 9-di hyo +2N[, 9a-tri aza- be naZul en-6-one s
(Exanmpl e 138 =GO s d)s (2§ mL). m CPBA
(57 86% O. er’assumi ng ad@t§:*4nd t ctfon stirred at

rt for Ih. An addltlonal 0. 029,@ n addi ti onal

fifteen mnutes of stirring. The?sol vent was renpved , and the
resi due subjected to flash silica gel chronmatography el with 1-3%
nmet hanol i ¢ ammoni a/ CHC13 to give 0.26g.(85% of

N

(a) 4-Pyﬁdin-3-yl-6enza1dehyde
- This aldchyd_e was prepared using the procedure for 4-pyn‘din-2-yi-
benzaldehyde in Example 126 frpm 3-bmmopyﬁdipe 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 (CDCl;) § 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 preparéd 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; Ry = 0.16 (10% MeOH/EtOAc) IR (KBr) 1656, 1468, 1399, 1306

m”; 'H NMR (DMSO-ds) 5 3.55-3.58 (m, 2H), 4.514.54 (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),

1s  8.62(dd, 1H,J = 1.5, 4.8 Hz), 9.00 (d, 1H, J = 1.8 Hz). HRMS calcd for CaHi6N,O
340.1324 (M+), found 340.1313. Anal, (CaHidNiO) C.H. N \

Example _ 135: 1-(4-Pyridin-4-yl-pheny)-8,9-dihydro-7H-2.7.9a-triaza-

20
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10 a white solid: np = 241-242 C (dec); Rf = 0.24 (7% net hankine006

amoni a/ CHC13); IR (KBr) 1645, 1596, 1467, 1358, 1081 cm 7'; 'H NWR
(DVBO-4) 8 3.17 (s, 3H), 3.65- 3.66 (m 2H), 4.55-4.85 (br, 2H), 7:42-7.48
(in, 1H), 7.99-8.02 (m 2H), 8.50 (t, 1H, J 5.5 Hz). HRMS calcd for

Cl I H,, N302S 249. 0572 (M), found 249.0583. Anal. (G 1H 1IN302S) C. H N 15
Exanpl e 140: 1-Met hanesul fonvl -8 9-di hvdro 7H 2 7 9a triaza benzofcdl azul en
6 one N= MCPBA. cH2cl2 it, 3h. 66% 139 0# SCH3 O

1- Met hanesul f iHnyI -8,9-di hydm 7H: 2, 7, 9a- ui aza- benzo[ cd) azul en- 6-one 20
(Exanpl e 139) 160,059, PO% mmol) was partially dissolved in CHCI2 (4 M).
m  CPBA (57- Q.0 was ad¢agh p@Rdichhe reaction was stirred at rt for 3
h. An additlon | +0. of . NERB¥e. added,/=md t jpre=xeaction stirred an
addi tional . r. 13 Junetﬁ%i%Tr Nt veHoi N vacuo, and
.the product purified flash silica gel gaphy eluting with 2%
McOH CHC13 to give O. g (6699 of a white solid: np >190 C (dec); Rf.=
0.34 (7% met hanol i ¢ ammoni a/ CHC13); IR (KBr) 1658, 1474, 13,22, 1317 cni;
"H NWVR (DVBQO..4) 8 3.61 (s, 3H), 343566-3.71 (m 2H), 4.60-4.90 s (br, 2H),
7.52 (t, IH_J =7.8 Hz), 8.04-8.1% (in, 2H), 8.52-8.56¢gm 1H). HRMS cal cd

for C ,H, 2 521 (M) 5.00529. Anal . aq\303S) C H N
anpl e 141:"\{- #4- CHO + _ _1;:.:;{:03
| NH; N
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
§  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’; lH'NMR
(CDCL3) 6 7.74 (d,2H, J = 5.8 Hz),7.84 (d,2H, 7= 83 Hz), 8.05 (d, 2H J' = 8.1 Hz)
8.77-8.78 (m, 2H), 10.11 (s, IH). LRMS 184 (M+H). | | |
(b) Title compound:
10 o The product was Prcparcd according ‘to the procedure in Example 19 from
dumlme g and 4—pyridin-4-yl-benzaldchydc to give a yellow solid (55%): mp = 370-
__ ?;2 C (dec); R;=0.13 (10% MeOH/EtOAC); IR (KBr) 1648, 1596, 1477, 1304 cm™:
NMR (DMSO-ds) § 3.55-3.56 (m, 2H), 4.52-4.53 (m, 2H), 7.38 (¢, IH, 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 C21HN,O 340.1324 (M+), found 340.1330. Anal
(C2|H|6N40) C,H,N. |

20
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benzol cdi azul en-6-one 10 The product was prepared from. 2 June 2006
1- (4-pi peridin-4-yl-phenyl) -8, 9-di hydro- 7H
2,7,9a-triaza-benzo[ cdl azul en-6-one (Exanple 137) follow ng the procedure
for is Exanple 132 a white solid (77%: np >240 C (dec); Rf = 0.21 (10%
-methanolic ammOnia/CHCI3); IR (KBr) 1662, 1473, 1379, 1304 cm1; H NWMR
(DVBO=d6) S 1.69-1.81 (m 4H), 2.00-2.07 (m 2H), 2.23 (s, 3H), 2.53-2.58
(m IH, 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), 7.45 (d, 2§, J = 8.2 Hz), 7.79 (d, 2H, J =8.3 . Hz),
7.84-7.90 (in, 2H), 8.44 , 1 H J =56 Hz). HRV5 20 calcd for.C22H24N40
360. 1950 (M+), found OMNH Anal . (C22H24N40.0.25H20) C, H, N 134 2
June 2006 Exanple 14 (“A;Zi peridi n-3=vl phenyl)-8 9 dihvdro-7H 2 7 9a
triaza benzofcdiazul 2 s The conpound was prepared from Exanpl e 134
usi ng the procedure to pare Exanple 137 to give a white solid (71%: np
>230 C (dec); Rf = 0.05 (% nethanolic ammnia/ CHO3); IR (KBr) 1655,
1478, 1381, 1307 cm1; 1H (DVBO-d6) 8 1.48-1.70 (m 4H), 1.90-1.93 (m
1H), 2.54-2.61 (m 1H, 2. .75 (m 1H), 2.93-3.04 (m 2H), 3.50-3.51
(m 2H), 4.45-4.46 (m 2H), N34 (t, 1H, J = 7.8 10 Hz), 7.44 (d, 2H, J =
8.2 Hz), 7.78 (d, 2H, J = 8.2/ 7.84-7.90 (m 2H), 8.42-8.46 (m 1H).
HRVS cal cd for C21H22N4O 346.'%(,9 (M), found 346.1788. Anal. (C21
H22N4O. 1. OH20) C. H. N. Exanpl & 143: 3-f4-(6-Ox0-6 7 8 9-tetrahydro-2 7 9a
tiiaza benzofc - qd.S..hen || -piperidine-1-carboxylic acid
t-butyl ester Cthﬁ&éjtﬂ?:rbnjﬁc&ﬂx)e déséribed In éxax%pﬁ 19 the product was pxgpared from |
using diamine g and 4-(2H-tetrazol-5-yl)-benzaldehyde [Bold, et al., J. Med. Chem. 41,

3387(1998)] to yield a yellow solid (46%). The material was further purified by

. 5 dissolving in 10% NaOH and adjusting the pH to 2 with 10% HCI. The resulting
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, 131 1,1076 cm™; 'H NMR
(DMSO-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 =85 Hz), 8.24 (d, 2H, J = 8.5 Hz), 8.47-8.51 (m, 1H).

10 HRMS caled for Cy3H,N;0 332.1260 (M+H), found 332.1257.  Anal
(C17H13N,0.0.75H,0) C, H, N.

Example 137; l-(4-PiDcridin-4~vl-nhenvl)-8.9-dihvdro-7H-2.7.9a-triaza-
cd]azulen ne '
1s
0 | | 0

NH
"\ Ha, P10y, ACOH, HCI N
50psi, rt, 721, 37%

N NH

131



135.. 2 June 2006 Exanple 142 (0.13g, 0.37 mml) was suspelddiei2@06HE (4
m.) and CH2CI2 (3 nl). Triethylamne (0.062 nL, 0.45 nmol) was added
foll owed by di-tert-butyl- dicarbonate (0.10 nL, 0.45 nmmol). The reaction
stirred at rt for 3 h, and the solvent was renoved in vacuo. The residue
was purified by flash silica gel chromatography s eluting with 1-3%
MCOH/ CHC13 to give 0.15g (;1 % of awhite solid: np = 202-203 C, Rt = 0.21
(7% McOH CHC13); IR (ICBr) 1660, 1418, 1308, 1173 cm'; 'H NVR (DWVBO-d6) S
1.41 (s, 9H), 1.46-1.48 (m IH%* 1.69-1.76 (in, 2H), 1.92-1.95 (m IH),
5. gg- (2 82 (m éﬁﬁ%%ﬂl-smqys 8.3@;&3&-%—%‘%9%-&%-&{?0&64%ﬁgefé}?.gze §1 m) 2H)
. t, Fa . = 8.2 Hz), 7.80-7. m ,
8. 42-8. 46 (?’mkhp}ioi?g)lg"{%vgﬂéaﬁ%%"(’} fps é?&‘ﬂw\l!b@eﬂﬂ@pxgla@é rah)+) Platioumd
446. 2311. oridel(0.01 S 6HBaddeBTollowedlty Niropot ; - eth |- i ridi -3-
1 hen 1 ?%tgre?i',llh drﬁgﬁé 7 Qatriasa- rnzorgg+§zui én?é-tgﬁg‘\%e’f#é’aﬁpoduct
.Was prepa SHpder Ay, D afrgpspheeray SOtpsi @ o Pantupparh@E ovéniafip! 8n132 to
. gi ve as whadditiemal ioch: BataliR afid 2 Bdd A G Ripgm 0,32 (10% net hanol i c
amoni a/ CHClB‘)aﬁith KBr ) 1@35?,“‘1%36’?3 %E%’E,“ THshwerm addedpndvihe restioVEO- d6)
S 1. 45- 2, urped toghy Paz appargtes o8étighe. ‘Bilis prddess(Wa nga 45-3..52 (m 2H), _
= ﬁz),srﬁa f‘dépf§5°%“:1'§?°§g}#|z), 7.79

?dfw'-z ﬁ; 4§ﬁémo§%; ﬁ?le éazdlys%gﬁas‘(]ﬁker;@;nd thedsoleent Geroned  Hhe ERBBwea! cd for
%§H§4 gﬁﬁg&ﬁf)bglkﬁ,ﬁ@mh(sm&, gel enrdthaf6daph Setunina \Bn '16%36%%815.%}?!329 % RN
ano%c ammonia/CHCl; to give 0,091 ' i id: 192 ©
3 to give g (37%) of a white solid: mp > 192 °C (dec);
10 R¢=0.08 (10% methanolic ammonia/CHCI;); IR (KBr) 1653, 1601, 1479, 1382 cm™;
'"HNMR (DMSO-ds) § 1.54-1.66 (m, 2H), 1.74-1.78 (m, 2H), 2.53-2.75 (m, 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 (d,
2H, J = 7.7 Hz), 7.77 (4, 2H, J = 7.7 Hz), 7.81-7.90 (m, 2H), 8.42-8.46 (m, 1H).
HRMS caled for CyHzN(O 3461794 (M+), found 346.1778.  Anal.
15 (CuH2N0-0.5H;0) C, H, N. |

le 138: 1-Meth l_sulf -8.9-dihvdro-7H-2.7 9a-triaza-benzo[cdlazulen- ne

0}
NH

: N
20 The product was prepared following the procedure for. 1-benzylsulfanyl-8,9-
dihydro-7H-2,79a-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/CHCls); IR (KBr) 1659, 1468, 1355 cm™; 'H NMR (DMSO-ds) § 2.73 (s,
3H),L3.56-3.6l (m, 2H), 4.17-4.18 (m, 2H), 7.25 (t, IH, J = 7.8 Hz), 7.72.7.77 (m,
% 2H), 835838 (m, 1H). HRMS caled for C\\H,N,OS 233.0623 (M+), found

,233'0613' Anal. (C);H;;N30S.0.2H;0) C, H, N.
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Exanpl e 145: 1-Benzyl am no-8, 9-di hvdro-7H 2 7 9a triaza berzd&dned20sul en

6- one PhCH2NHp, 125 C 20h, 98% 139 O1S- CH{3 Sul f oxi de 139 (0.10g, O0.40
nol ) was di ssolved in benzylamne (4 nL) and s heated to 125 C for 20 h.
The sol vent was renoved in vacuo, and the product purified by flash silica
gel chromatography eluting with 1-5% McOH CHC13 to give 0.12g. (98% of a
white solid: np = 186 C (dec); Rf = 0.11 (7% McOH CHC13); IR (KBr) '1644,
1572, 1466, 1368 cm; 'H NVR (DVMSO-d6) 8 3.53-3.56 (m 2H) 4.04-4.05 (m
2H), 4.59 ( _ : IHJ—78Hz) 7.20-7.41 (m 7H),
7.44 '0 7. ISy o 1 Daritrs pAANIE-0RO 2. 1324
(M+), found 292. 1315 Anal (C17H16N40) C H N. Exarrple 146 1- Am no-8
9-di hvdro-7H 7 9a triaza benzof cdl azul en 6-one hydrochloride is Exanple
145 (0.08g, 0.27 nmmol) was disgpblved in MeCH 10% Pal | @i um on carbon

kR um formate (0. 09Q 38 mmol ). The
reactlon was refluxed ov

jht . \[he catal yst wa off and the
sol yent renoved in 20 vac he_1/esi dUEPRingH b 5s i oxane (2 nL)
and McOH (2 nl) and treated L3772 June 0@ s with 2

di oxane {1 nl).
The sol vents were renmoved i nNVacuo and the resulting

=xolids triturated and
washed with Et20 to give 0.06g (5993/() of a yellow solldgsnﬂpL‘Ha 260 C (dec)

IR (KBr) 1670, 1459, 1379, 75A38cn| ; 'H NWVR (DMSO-4) ©/3.58-3.61 (m 2H),
4.10-4.11 (in, 2H), 7.35 (t, = 7.8 Hz), 7.58 (dd, I H J =7.9, 1.0 -
Hz), 7.77 1'McthYISUIfanyl-S.9-dlhydro-7H-2,7,9a-u'iaza-benzo[cd]azulen-s_one | |

§ (Example 1§8) (0.29g, 1.25 mmol) was dissolved in CH,Cl; (25 mL). 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 removed in vacuo, and the residue subjected to flash silica gel
chromatography eluting with 1-3% methanolic ammdnia/CHClg to give 0.26g.(85%) of

10 awhite solid: mp = 241-242 °C (dec); Re = 0.24 (7% methanolic ammonia/CHCl;); IR
(KBr) 1645, 1596, 1467, 1358, 1081 cm™; 'H NMR (DMSO-dg) 5 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

- o= 5.5 Hz). HRMS calcd for CiHiN3O,S 249.0572 (M+), found 249.0583. Anal.

(CuH;N3O,S)C,H,N.

1s

NH

20

J ey

-Mcthanesulﬁnyl-S 9-dihydro-7H-2,7 9a-maza-benzo[cd]azulen-6—onc
- 20 (Example 139) (0. OSg. 0.20 mmol) was partially dissolved in CH,Cl, (4 mL). m-
CPBA (57-86%, OOSg) was added, and the reaction was stirred at rt for 3 h. An
additional 0.015g of mCPBA was added, and the reaction stirred an additional hour.
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(dd, IN, J = 7.9, 1.0 Hz), 8.50-8.54 (m | H. G 87 (s, 2HZJung2066 (br,
1H). HRVMs calcd for C oH oNO 202. 0854 (M+), found 202.0853. Anal.

(G oH oN4OHCA 1.5H20) C H, N le 147: . 1-f4-(1H1m dazl4-vll he .n 8 dih
aro-7H 2 7 9a tri aza io Mum -djazulen-6-on g (a).

4- (I Him dazol - 4-yl } benzal dehyde: is [4-(1H1m dazol -4-yll phenyll -nethanol
(0.21g,. 1.23 ymo! ) was dissolved in DVSO (12 nlL). o-lodoxybenzoic acid
(Frigerio, et al., J. Og. Chem 1995,60, 7272) (1.03g, 3.70 mmol) was

added; andrieSolv&R Gl Lpr.ed at roomtenperature for 3.5 hours. The
sol vent was fenoved %sgpe\?ggglﬁ%,mamu?'hé“ - & preguct punfiedeOyi flash: shlica gel

CHCl 3/ i Pr Ghromtegraptstelttingt wislo D %A ORIEHE. L S5 E , and the filtrate
washed in gﬁé{ ?%‘ﬁg: i th ?ﬁ% Nazs@%% Ngﬁ%agb‘fﬂﬁggﬁ@% ef a whitd sblid:ne,
dried (V89712 Re51h (1% thaodlic amiok/CHERS IRTRAD Bhss. 1470
4- (1 H-i'm dagp) r347)mb % 6\4el | ow sol i'd whic S wi t hout
further purification: . ) 83.61 (3.93H)3.663471 (s, 8i), (46049 J = 8.4
Hz), 7598 (Gre2HRA,S2(tAHR J2= F8)HZ)98.94-8 1 (n%“f!k %g %o- 12.50 (br, 1H). 138 2
June 20064 1) agl %1182?(: ou.zmd: According t0 D& BEEL A ED FRMS galed anpl e
19, 4-(| Sy NC -?ﬁg)QS Ib &M foued 265.0699. im0 g, U&O prepar e
the desired conpound as a light tan solid (69%: mrﬁ!ﬁg}l@éﬁ ec); R =

; r) : , , cm1l; !
C]-]V CHC13); IR (KBr) 1647, 1473, 1381, 1309 1; 'H NWR

0.08 (10%. M
( DVBO- d6)

10

. ga‘:i'haza ir::::[tc :]:szufrep_arcd from -l-(47Piperidin-4~yl-phenyl)-8.9-dihydro—7H—_
.7, cn-6-__onc (Examplc 137) following the procedure for
15 Example 132 a white solid (77%): mp >240 °C (dec); R¢ =0.21 (10% methanolic
ammonia/CHCLy); IR (KBr) 1662, 1473, 1379, 1304 cm’; 'H NMR (DMSO-4) §
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.;2 (m, 2H), 4.45-4.47 (m, 2H), 734 (t, 1H, /= 7.8 Hz), 7.45 (d. 2.H J=
82Hz),7.79(d,2H, J = 8.3.Hz), 7.84-7.90 (m, 2H), 844 (t, IH, J = 5.6 Hz). HRM;

. | h An . ( zzH 4N4 .-SH ) C' )
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(t, 1H, J = 7.8 Hz), 7.77-7.98 (m 8H), 8.44-8.47 (m |H), 24unex2008 40 (br,
" IH). HRMS calcd for C19H15NsO 329. 1277 (M), - found 329.1280. Anal.
(C19H1sN50. 0. 25H20) C, H, N. io Exanple 148: 1-(4-pvrrolidin 2 vl phenvll-8
9 dihvdro 7H 2 7 9a tnaza benzofcdl azul en-6-one 0 )rS1(Ca 1. Lt&W 78C 2
Atmvin | ~ -78c-it.71% (a=XIA'FW N9s |IL 11R 93,6 OH BOC 1. nBiiJ, 1HF, 78
C 20MF.-78-0 NH 1.t p 1lso 10Doc 2. Han Adooane, tt 3h 76% 2 steps g is
(a) 3- [1 (4- Br ono- phenyl) met hanoyl ] pyrrolidin-2-one: Diisopropylam ne
(3.75 i, 26,03 ) I) g 0 |ndTHE(7O n1_ and cooledto-78C
n-Butyl |ithiT ~5ivi i H =i BP-dihw 2, 7.9d1tox
and the readtnu_v@izluldh@oﬁ@r 15 minutes at that terrperature 1 139 2 June
2006 (Trinmethylsilyl)-2-pyrrolidinone (Aldrich Chemcal Co.) (4.28 m .,
25.67 mmol ). was added dropw se and-again stirred for 15 mnutes at -78 C
Et hyl --4- br onobenzoat e

NH

s The compound was prepared from Example 134 using the procedure to prepare
Example 137 to give a white solid (71%): mp >230 °C (dec); Rr = 0.05 (10%
methanolic ammonia/CHCL;); 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=8.2Hz), 7.78 (4, 2H, J = 8.2 Hz), 7.84-7.90 (m, 2H), 8.42-8.46
(m, 1H). HRMS calcd for CaHyNsO 346.1794 (M+), found 346.1788. Anal.
(C21H22N,0.1.0H,0) C, H, N.

15 henyl)-piperidine-1-carboxvlic acid t-bu | ester

0 0
NH
(‘BuOCO),0, THF NH
CHaCl,, NEty
1t, 3h, 91%
=
(o
142 NH {
O-'Bu
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(5.00g, 3.56 nL, 21.39 nmol) was added dropw se. The react 2oing28081 | owed
to warmto rt and stirred overnight. The THE was renoved in vacuo. The
solids were s redissolved in THE (70 -M.) and 10% HOAc (4U nL). The THE was
again renoved and replaced with water. The product was extracted in Et OAc
(3X). The organic phases were conbi ned, washed with sat. NaHCO3, water,
and. brine, then dried (MgSQX). The product was purified by flash silica
gel chromatography eluting with 0- 2% McOH CHC13 to give.4.08g (7190,) of a
white solid: r = 167:169 C Rf ='0.16 10 (2% McOH/ CHC13); IR (KBr) 1699,
1587, 1397, 12%‘&4%}? f‘,‘zl @3%31Mm3usﬁend&dlﬁm%8ﬂ)%dgﬁ 12640 2. 51
(m 114), 1ﬁL)Z4-’I31eaQ,1,[,ﬂthb-_|b6 %504 60 éf n, | 7.76 (d,” 2H, :5:2: 8.7 Hz),
7.95-7.99 (m_ 3H). LRVS 70-% {tﬁ’m ) (Was -follewsd bypdinerobugi-ne is
3-[1-(4-Br m@({ﬂmmﬂdﬁmﬂolx mfc&&idndilﬂfe%‘ﬂ f°§;ﬂ*‘ 08%, 15.21 ol )
was di Ss%éﬁgmb{?edﬁglx HCl ag.g THE (60 ni). The reactl {’Naaa“ riB¢ selven 2 days.
The THE Y‘\/?s removed | Moacud resigug Wasepusified chysflashysilicacpel E%hﬁ%ﬁ%ﬁhg Et OAC
and separ slwilg witthb-3%MO/ECH forma. syrup, then basified with
10% NaCH. o -hﬁ praoduct  was engBactBégg?'ES%(ﬁ%f%IWP%ISQIMQSM;} 262203
concentrated EDO&IVQ% N&Q}VGﬂiﬁlﬁymach)emso'zmﬁhilgogﬂqiﬁii sspl%ﬁgﬁ Ve OH
dicator '~ W8S’ a

(50 M). at . b cresol green indi ? ol | owed
by NaCNBHg) imns Eo%&??‘%%ﬁgmb{?&ﬁmkgmﬁ?ﬂnmm, ioomnewas, 140 and
McOH, was @m, 31 0e5d-3.52 i l] o o) 8£ sa rox. 10 ni) and
the reactgn,stir ﬁ% ? it fo@S?%ﬁﬁFb%'ﬁf(’gf %n{ Q%agﬂﬁdﬂéﬂ(tdrépvw se.
When gas e@b{u'fi tg;] hd 486k 2H, 1 Fe8.2 diz)e MIBOVIRS] (@llm%%ﬂ&%gggmnd t he
resi due 2HRMS 64td/ fiff C [ 4461 r.was washed Wit basi fi ed
to pH = with Sga)clﬁ?dgm@ng%ﬁgwﬁm@g"@%ﬁé&lechdaht(ﬁzéﬂt;@(),oght:ph was

- subseque v washed with water and brine, dried (MJSO4), and concentrated
to give 2.54g (74% of an oil:

15

NH

N—CHj

The product was prepared from Example 142 following the procedure for

Example 132 to give a }yhite solid (58%): mp = 240-242 °C: R = 0.32 (10%
methanolic ammonia/CHCL;); IR (KBr) 1628, 1480, 1462, 1380 cm”; 'H NMR

20 (DMSO-dg) § 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),7.47(d, 2H, J = 83 Hz), 7.79 (4, 2H, J =

8.3 84~
Hz), 7.84-7.90 (m, 2H), 8.42-8.46 (m, 1H). HRMS caled for CpHyuN,O 360.1950
(M+), found 360.1963. Anal. (C22H24N40.0.5H,0) C, H, N.
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Rf = 0.16 (5% et hanolic anmoni a/ CHC 3); IR (KBr) 1485, 1484une2086 1070,
1011 cm's; 1H NWR (Benzene-4) 8 1.23-1.49 (m 2H), 1.55-1.60 (m 1H),
1.70-1.81 (m 30 1H), 2.55-2.64 (m | H, 2.84-2.91 (m IH, 3.59-3.64 (m
1H), 7.03 (d, 2H, J =8.3 Hz), 7.32 (d,.2H, J = 8.3 Hz). LRMV5 226, 228
(MtH) . 140 2 June 2006 (c) 2-(4-Brono-phenyl)-pyrrolidine-|-carboxylic acid
tert-butyl ester 2-(4-Bronp-phenyl)-pyrrolidine (0.49qg, 1.77 nmol) was

di ssolved in THE (9 nmL). Triethylamne (0.30 nL, 2.12 mmol) was added
fol | owed by, di - - di car bo 9 nL, 2.12 nmmol). The reaction
stirred at F - TFor—tranastig-Gy : W . Jaetnnysbenzb] MRGulRn-61die Pr oduct
was purified by flash silica gel chromatography eluting wth, 3-5%

£t OAc/ hexanes to give 0.53 g (93% of a clear oil: Rf = 0.18 (10%

Et OAc/ hexanes); |R (KBr) @703, 1487, 1400, 11670 1117 cni'; 'H NMR (CDCL3)
mej Or rotanmer 61.58 (sa QPhwnd. 72-1.92 (m 3 R.28-2.34 (m 1H),
3.58-3.60 (m 2H), i 1H) . 7.04 (c

. 125 °C

J =.8.3 Hz). LRVS 358X
2- (4- For nyl - phenyl ) - pyir ol
2{ 4- Br.ono- phenyl ) - pyrr

N 8.3 Hz), 7.42 (d, 2H,
‘di né™%&ar boxyl i ¢ Yaci N‘)ert- butyl ester -
i ne-1-carboxylic ac test-butyl ester (0.43g,

1.34 mmol ) was di sso{# d i,fi=PH (4 nL) and cool -78 C. n-Butyllithium
is, (2.5Mhexanes, 0762 @L, 1.6 mvl) was added dr { se. The reaction
stirred at -78 Cfor 1 h, then DM. (0.13 m, 1.6 was added dropw se.

The reaction stirred at -78 C for an additional ho Sat. NaHCO3 (5 ni)
was added, -and SWifoxi®arA9 @N0g"\8 405 Hm . The . reaction was poured into
- Et CAc/ wat ey, The_organic (g}asg\g@vvas é@p\garsa%’ganﬁﬂd“ lamips (hmdpiande, dried
( MySO4)® ané“&‘érﬁ%é%ﬁ G fes@0 i ihesobvearcwasvamovéll whidd, 8k Mpﬁd@%@%ﬁca gel
. chromat ogr g RYsHedititd | - 15% Ef QAc/ hexanes to give 0. N of a
Bppsicsiitd 36 rbilae HIHG,

clear oil 23(98%\) U EIRRRY, Sluting Syith 1:5% AdeQ to Give 0.12893,
1165, 111 of awhi idDg $6 P@ | JTOL.E b L8192
e 16y 0 gl o B -

3H), 2.35-2.,37 i) .3, 60-3. 66 (m d, 2H,
J =82 Toai 1575 1.4‘@' 1388 e} i (DMSO-dg) § 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 C1;H6N4O 292.1324 (M+), found
292.1315. Anal. (Cy7H\6N4O) C, H, N.

Example 146:
bydrochloride

15

e} - ‘ 0
NH. 1. 10% Parc, Hoopnw, NH
> MeOH, reflux, 12h,
2. HCY1 4-dioxane, 98% .
H .

- 145

E.xample 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 rcﬂu;;&ed 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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Hz), 7.83 (d, 2H, J 8.3 Hz), 9.99 (s, | H. LRVS 220 (M CAR%uHE.2026 (e)
Titl e conpound Using the nmethod described in Exanple 19,

2- (4- Fornyl - phenyl ) -pyrrolidine-1- carboxylic acid tert-butyl ester (0.16g,
0.59 mmol) and diamine g (0.11 g, 0.61 mvl) were condensed. The crude
product was then dissolved in dioxane (8 nL) and treated 30 with 4M

HCUdi oxane (4 - nlL). The reaction was stirred at it for 3 h upon which a
gummy sol i d appeared which was manual |y broken up to formwhite solids. The

141 2 June S nt s rempved, and the residual solids treated with
net hanol i nggm%gh}&ﬁ’ %g@r%hcnmvmtEwetpueMBbaﬂinMcﬁé ikl 2’

chr omat ogr sobidy uithsatdd ] -0 0% o 3, then 5% nmet hanoli1c

armmoni a/ CHC13 to gi vgﬁi S\Mﬁﬁg}d??g’o?’%° ﬁ“’%’r%%é (9&%) olr yetow-sol@0mp 23260 (dec) ;

R = 0.11 CroleekIR4KBr) H6701450] 370HE R r 6 1472, 1304, 741 .
r.m1; ' H%RA%@%%%&L 57 (mé‘i‘m%i"%—@@f&% 358B3.6b(mo- 2. 23
PTIN ELG((&msl-E%i-y %945 "eé'('@(bHB'J@W'edﬂéziJ i (&?ﬁiiﬁgég’ggmz@ 176 (d,

. -45 = .9’ ; | ) : : i = . ,’ ° ,

2H, J = 8.2 .Hz). 7.79 ngﬂ'st,smf'%%zz%)ﬁ;‘gﬂsele.@cDS(aar. DH)., HRMS- 8. 46
(m IH. cdPrd FolliNaOOH M94185330. (51 (%‘ﬁﬁ') 2?]3? 1330. 1480, Anal .

( C20H20NAQY, off, O-ﬁffh*%és 149: 1-14-(1- Methyl - U831 i n- sl
nhenvll 8 9 ihydro *tTnaza benzofcdl azul en-6-one |'s The product
was prepared froml-(4-Pylrolidin-2-yl-phenyl)-8,9-di hydro-7H 2,7, 9a-
tri.aza- begzgo cp]az Lgp-6-on ( e procedure used in

.41}

Exanpl e 5

2780,10147'HN|\/R DV ' fJa-triaz
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, | -

OH | )
CHO o NH
o-lodoxybenzoic acid | NH
S d § e N
. . . v N—
H Hn—2 g |
' N
3
N
H.

(@) 4-( lH-imidazol-4~yl)-bcnzaldehyde:
1s [4—(lH-lmidazol-4~y1]-phcnyl]-methanol 0.21g,
DMSO (12 mL). o-lodoxybenzoic acid (Frigerio,
(1.03g,

1.23 mmol) was dissolved in

70 ey v ey e et .al....l. Org. Chem. 1995, 60, 7272)
, on stirred at room temperature for 3.5

§ours. The solvent was removed in vacuo, and the residue dissolved in 4:]
CHCIg/iPrOH._ The resultant solids were filtered off, and the filtrate washed in turn

© 20 with 5% Na,S03/5% NaHCO; solution, water, and brine, dried '(MgSO4) and the
R solvent removed to gi\(e 0.15g (73%) of 4-( lH-imjdazol-4-yl)-bcnza'ldchyde as a
yellow solid which was used without further purification: (DMSO-ds) & 7.84-7.79 (m,

)' .8 (d, 2H' J ) 2 )’ . ( 'y » ..
. band | b HZ), [ n (s’ lH)' l 203 l2o5 (br'
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20 1H, j. = 7.8 Hz), 7.52 (d, 2H, J = 7.8 Hz), 7.81-7.90 (@&JuaeiRp0OB. 42-8. 46
(m IH. HRMS calcd for C21H22NAO 346. 1794 (M+), found 346.1796. Anal.
(C21H22N40O. 0.3H20) C, H, N. 142 2 June 2006 Exanple 150:

1-f4-(1-Cycl onronvl nethvl -ni peridin 2 vll-phenvll 8 9 dihvdro 7H 2 7
9a- ni aza- benzof cdl azul en- 6-one s The product was prepared foll ow ng the
procedure for Exanple 132 using 1-(4-

Pi peddi n- 2-yl - phenyl ) - 8, 9-di hydro-7H 2, 7, 9a-tri aza- benzo[ cd] azul en- 6- one
(Exanmpl e 130) ( 19nmol) and cycl opr opanecar boxal dehyde (0.11 ni,
1.53 mmol) in &213'69%@"?%% dehyde to give 0.054g (719 after silica gel
chr omat ogr aphy (ﬁ) I owe 3% rret hanol I C

ammoni a/ CHC13) ofc%rﬁhr{l t%{tsggll ?ﬁg&ﬁfg %&5%? 2@Q%M)hanol ic
anmoni a/ CHeyaldehyde aad Yiangasg ma&d:b &M\% iB\RD, d6) S

'( mo ", (ZOﬂQ)ﬁﬁéﬂ ('%R&ﬁ#cgé‘gﬁﬁ -%@8((,1(9 Moﬁg%ﬁmtmﬁnmw 1473, 0

3 §6H§) 377“'5’3‘“%“,9 SrSPENMER (Vs 5339058598, O, Ll asdin 2935 69 (m
2H), 8.44 (&, IHHI '37=8 HzB 7%7-#19; (m;iFm; g,qm-;% %F@AQQ@%%%@B (M),

f ound 400. &CZ Sgﬁﬁ@ﬁo 0. 25H20) C

144- Ls2pron p| per| 4; fors G v @@mvc{%hﬂHfamﬂa 32961280

benzof cdl afClsehsNs0025R50)ld 31,2y, June 2006 Similar to conditions used to

prepare Exanple 132, 1-(4-Piperidin-2-yl-phenyl)-8,9-

di hydro-7H 2, 7, 9a- tri aza- benzo[ cd] azul en- 6-one (Exanple 130) 0.077g, 0.22

g;)l)ség?ﬁr]aimﬁg ved ippg.McOH { _ﬁ_%lkﬁlcst |lchgn0|ld 0, 05 nm.), 7a9nd acetone (1
M@M

o} . B8
A . 1. HOL, THF, refiux, 48 h
N~ H)a ZI-M %, <18°C - NH 2 NaOH .
7BC-1, M% o ashn 74r°1 e
(8u000),0, THE, Nez, /BOC 1,
nBull, THF, -
a, 1h, 83% \QO zuM: -78°. :gcoc
o] NH
NH '
+ 1. DMA, NaHSO,, 100°C -
2HNAdoane, t,3h
T0% 28teps
NH
g
NH
1§ . (a) 3-[l-(4-Bromo-phcnyl)-mcthanoyl]pyrrolidin-zoone

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

dropmse and the reaction stirred for 1§ minutes at that temperature. }-
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s cyanoborohydri de (0.044g) was added, and the reaction stiZJung 2806r oom
tenperature overnight. The solvent was renoved in vacuo, and the residue
di ssolved in CH2Cl2/sat. NaHCO3. The organic |ayer was separated, washed
with water and brine, dried (MgSO4) and concentrated. The product was
“purified by flash silica gel chromatography eluting with |% nethanolic
ammoni a/ CHC13 to give 0.26g (30% of a 'O white solid: np > 260 C (dec); Kf
= 0.34 (7% nmet hanolic ammnia/CHCI 3); IR (KBr) 1661, 1478, 1382, 1308 cmi;
"H NV\R (DVMSO-d6) 6 0.77 (d, 3H, J = 6.3 Hz), 0.96 (d, 3H J = 6.7 Hz),

1.29-1.52 (Pnim&hylsiiyl)-Bpyrtolidinérd (Alich Ehdmicar (@og ) 112 BI- 2 76 (m
S it ook s s g 41
) ou

8. 42-8. 46 {S00s( W56 cd for, C24H28N4O 388. 22
(3006l 5158 %gﬁg%gb% a@ﬁgz [qropyise.c Hwroreaction waHallowedagol 2 Vi)
g 20 144 2

388. 2253. Anal (-c@ﬂj
nhenvl | 8 B8 o r-and sitwedioverighil PeTHRAZR reinof 01 vaRl SO Weme O
d N

;lg ?Iee )Z(OQiGh, éqlfédcﬁ"ﬁ% 70°0aE S and 1 0% rrlct)}\:? 2(20 mL). The THF was again removed
and replaced with water, The Product was extracted in EtOAc (3X). The organ;c
phases were ~combined, washed with sat. NaHCO;, water, and. brine, then dried

| (MgSOy). The product was purified by flash silica gel chromatography eluting with Q-

2% MeOH/CHCI; to give 4.08g (71%) of a white solid: mp = 167-169 °C; R; = 0.16

10 (2% MeOH/CHC;); IR (KBr) 1699, 1587, 1397, 1273 em™; 'H NMR (DMSO-de; 3
2.18-2.;8 (m, 1H), 2.40-2.51 (m, 1H), 3.24-3.30 (m, 2H), 4.55-4.60 (m, 1H), 7.76 (d

2H, J = 8.7 Hz), 7.95-7.99 (m, 3H). LRMS 270 (M+H). |

®) 2-(4—Bmmo-phcnyl)—pynolidiné
15 | 3-[1-(4-Bromo-phenyl)-methanoyl}pyrrolidin-2-orje (4.08g, 15.21 @ol) was
.dissolved in 6N HCI 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
wa.s extracted into Et,0, dried (MgSOq) 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 HCV/MeOH, prepared
from conc. HCl and MeOH, was added as needed to maintain a yello@ color (ai)ptox.
10 mL) and the reaction stirred at 1t for 3.5h. 5 mL of conc. HCI was added dropwise
Vf/hen 8as evolution had ceased, the solvent was removed in vacuo, anﬁ the rcsidue;
25  dissolved in water. The water was washed with Et,0 and. basified to pH = 11 with
50% NaOH. The product was extracted into Et;0 which was subsequently washed
w.'ith water qu brine, dried (MgSOy), and concentrated to give 2.54g (74%) of an oil:
Rf:T 0.116 (5% methanoﬁc ammonia/CHCl3); IR (KBr) 1485, 1404, 1103, 1070, 1011
cm™; 'H NMR (Benzene-dg) § 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), 2.84-2.9] (m, 1H), 3.59-3.64 (m, IH), 7.03 (d, 2H, J = 8.3
 H2),7.32(d, 2H,J/ = 8.3 Hz). LRMS 226,228 (M+H), o
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pyr., 12h, 47% . (a) 4-(IH Imdazol-2.yl)-benzoyl chloride2hijde@086ori de:
4-(1H 1 m dazol - 2-y1)-benzoic acid (J. Med Chem 30, 1342 (1987)] (0.69g. s
3.70 mmol) was suspended in CH2C12 (20 m.). Oxalyl chloride (0.39 nL. 4.44
nmmo) _  was added followed by a drop of DVMF. The reaction was stirred
overnight at rt. The solvent was renoved to give 0.94g .(quart) of the
acid chloride which was used without purification. (b)

4- (1H i m dazol - 2-yl ) - N- (5-oxo0- 2, 3, 4, 5-tetrahydro-|1 H benzo[ e] [ 1, 4] di azepi n-9
-yl)- 10 benzam de The sol vent was renoved to give 0.94g (quant) of the
acid chloride. D am ne g (0 60g, 3.40 mml) was dissolved in pyridine (35

m.).. Th id lnQyi ded dth t
st |) rred gvg(rzlni gﬁép 2%1 gﬂﬁbpﬁao}%mengo#?%g&c G?e“'bk‘}g’n%séﬂfu?l (r)ﬁaCTlhgn
pyridine was r eﬁi(#-ﬁl‘omu-phatym@pyrfﬂliﬁm‘éqt)udé V2T farhdlf Ws 610ed4 ml'gh?-'h(‘gn

CHC13/ i PrO—l nd_.wa but did not dissolve in eit
filtered aFR‘]‘ V\EEFF\E.‘HMW"Fh 020 8. 1212 immol) . V%gactddd %)llmbed by di-tert-buty}-

4- (1H i Bi dgzatbo 5

rygiro :ﬂbenzo[g?%{gdzi%%gggl n- Sﬁyal)-hibenz Ths%d a1t e poandcheiggivents 48-

2 50 (7 mlszm(r)aﬁvpdénmupmmwnﬁt a&guﬁﬁezdz ﬂaiuﬁ) &é@cﬁ}om g#_é“fﬁy_ 7.7

8 1 1.6 H%'}’a“ &g%’%?@ﬁﬁ& m@met'é-”a(ﬂ? o)on:acwmmws(m%l) LRVE
8 (M+ 5-

348 (M+H) . E(@Ac/Hidxiahes)CIRTERE) 704 §4Jd+ 1@@61218‘7 fn“?] Tygggmég t et

nhydr o- | H-benzo[ e] [ 1, 4] di azépi n-9 ‘benza ) was
refl uxci | FPAIQE BtaBer ] (Slthﬂ)72f-b92 (e, BH)T228-2:32! (e DH), \W258-3 BORMESH), N Vacuo,

20 ust 2 ¢ 5 60E: BIRRUESL ) <o d HALE) LR L P dkh B LRMASO kel it
~water. and brine, dried (MgSO4), and concentrated. The product was
() 2—(4-Formyl-phenyl)-pyrrolidine-l-carboxylié acid tert-butyl ester
2—(4—Bromo-phcnyl)-py1rolidinc-l-carboxylic acid tert-butyl ester (0.43g, 1.34
mmol) was dissolved in THF (4 mL) and cooled to -78 °C. n-Butylhthxum
15 (2.5M/hexanes, 0.62 mL, 1.6 mmol) was added dropwxse 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 rcaction.
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™; 'H NMR (CDCly) & 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-CHy+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 HCll'dioxanc‘ (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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purified by flash silica gel chromatography eluting w th 3245900 CHC13

to give io 0.32g (65% of a gold-orange crystalline solid: np >325 C, R =

0.16 (10% MOHCHCI 3); IR (KBr) 1664, 1479, 1.108 cm1; 'H NWVR (DVMSO d6) S

3.54-3.55 (m 2H), 4.51-4.52 (in, 2H), 7.09 (s, 1H), 7.33 (s, 1H), 7.36

(t, IH J =7.8 H), 7.87 (dd,1H, J =7.8, 1.1 Hz), 7.91 (dd, IH 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 cal cd for C19HIS5NS0 is 329.1277 (M), found

329. 1291. Anﬁ,:a. (C19HI sN5Q. 0. 6H20. 0. 2MeOH) C, H, N. Exanpl e 153:

6- ( 4- Fluor colventnwas) fenved,| and tBe fest ids 4F ‘Gldlazenmof 6 7 1 s

| ndol e-7- carbpt hi oi c_acid am de 20%?&?%%@ v@&bﬂ“’é’ﬂ“&?ﬁ%@ﬁm& sBieut i on

of the Exaﬁﬁ?‘g‘cﬁaf'aeot.hsn rRvwgified (by1 Bashy silica rgeEtc&MIﬂétoﬂa%h}a@ﬁﬁP%/rd,ﬁ Nes4,2. 4 m)
ed, a

at 0 C for NéoJ ~hEE: L Ube was then sea owed t0O warmto .
rt and sti rrf‘g for a’eglg?/%iﬁ’reé%ﬂ&&amg‘ Ghda give Oddh (2650) bRa teiide gr een
sol ution t 8oMGmey & 2VL23TIC(deR Ry =001 11(7% Widh Il uted with Ef 146 2
June 2006 eiaglzn ﬁg@w 2N, I—]CiRt{and ﬂl?e% W t%ﬁﬁ%@@%ﬂﬁ%er was
dried over a \t@ " aindl BYR 6RMSO-¢g) & D485 (m, Wel)) LY9-3 %31 ¢h, Whi ch
was purifi 03,13, Siin hr tQgraphy etuting wth a gradi ent of
0- 3% MeOH {eﬁ) CHCl J%q?g(%i %x@ 6%8%96 S‘“’c g%ﬁg gﬁﬁﬁoiémomm.sua.szﬂmm{).

1 IH), 42484, - = 9.
(DVO- d6) 813416 n 1K), 42159446 (1 2H), i34 1 18 P 383807 Sh g Wit 233 0,00
I

7.37 (t, 2 D b3, H 7.54-7.58 (m_ 2H) ]

8.19 (d, i::H*,"?'72‘181%“145?,28)%?%5'&4:7-90(@%;8@42@8.4& m, BIBHEIS Gled fof) . 9. 50
(br s, 1HF2HNGD 330.1481 ( . 084162, found (M)
339.0833; np 238-240 C %gflgf?@ldsﬁa%&s%?@? 2w BN.C H N 10
Exanpl '€ 154: 644-Fl uoro-phenyl)-1-0x0-1 2 3 4 tetrahydro-f 141di azepinof6 7
1 hilindoEgampié a1 459X i g PR i t yIh ester CH31. THE

. 11-8.9-dihvdro-7H-2 71.9a-triaza-
benzolcélaz_ulcn-&one

Q

NH

15 The product was prepared from I-(4-Pyrm'lidin-2-yl-phcnyl)-8,9-dihydro—7H-2.7.9a-
triaza-benzo[cdjazulen-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
em™; 'H NMR (DMSO-dg) 8 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 (
20 1H,J = 7.8 Hz), 7.52 d2H,J =178 Hz), 7.81-7.90 (m, 4H), 8.42-8.46 (m, lH).‘

HRMS calcd for CHnNO  346.1794 (M+), found 346.1796. Anal
(Cleng40-0;3HzO_) C H,N.
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rt.18h H3CS 153 F F | odonet hane (3.218 mml, 0.2 nl) was addbuet2006
solution of the 152 (0.354 is mmol, 0.120 g) in 50 nL THE at rt. The
reaction mxture was stirred for 18 hat rt. The solvent was renoved to give
a yellow solid (0.130 g) which was used without further purification: "H
NVR (DMSO-d6) 6 2.63 (s, 3H), 3.51 (br s, 2H), 4.01-4.05 (m 2H)

7.42-7.53 (m SFD 7.62 (d, 1H, J =6.0 Hz), 7.65 (d, 1H, J = 6.0 Hz), 8.02
(d, 1H, J = : Ft) 8.05 (d, 1 H J=30Hz), 857 (t, I H J =6.0 Hz).
20 Exanpl e ' lyuQ h _ 1 -oxo- 1.2.3 4 tetrahvdrot

1. 41 di azepi Y pas i T - PRIGHS ¢4 ephenyid-8:50 (5
Fwdroxylamzﬁggﬂﬁg@ggﬂgggﬂ@gmggggég mmol, 0.059 g) was added to a sol ution
of the 154 (0.142 mmol, 0.05 g) in 5 nlL pyridine at it The reaction m xture
was s stirred at rt for 15 min. Upon conpletion of the reaction (as

i ndi cated by TLC) the s@ vent was renoved to give an oil which was
purified by flash silica Wel chronmatography eluting with a gradient of 0-5
% MeCH in CHC13 i nitga , N8Il owed by 2-10% McOH/ NH3 in CHC13 to give
0.025g (52% of a p |1 %/solld np = 257-259 C, tH NWVR (DVSO-4) 8
3.45-3.47 (m 2H), 4.7 (m 2H), 5.41 O s, 10 ZFD 7.23 (t, 1H, J =
6.0 Hz), 7.34 (t, 2H, ¢ 9.0 Hz), 7.57 (d, 1H, J =6.0 Hz), 7.59 (d, 1H, "~
J =6.0 Hz), 7.88 (d, 1H g 9.0 Hz), 7.93 (d, 1H, J = 9.0 Hz), 8.39 (br

S calcd. for Ct8Ht5N402F (M) 338.1179, found
HNAO 5 H0 C H N is Exanple 156:

-3 dihvdrof ‘1 41 di azepinol 6 71

s, 1H), 9.33 (br s, 1H);
(M) 338.1182; Anal. (C 8
7- For nvl - 6- (4-f | uor ophenyj

5 The product was prepared following the procedure for Example 132 using 1-(4-
Pipeﬁdin-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 chromatography (0-1.5%
MeOH/CHCI;, followed by 3% methanolic ammonia/CHCl;) of a white solid: >150 °C

10 (dec); Rr = 0.26 (5% methanolic ammonia/CHCl;); IR (KBr) 1656, 1479, 1380, 1308
cm”; 'H NMR (DMSO-ds) & (-0.15)-(-0.10) (m, 2H), 0.31-042 (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 (mn, 2H), 4.46-4.48 (ni, 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), 8.4 (¢, 1H, J = 5.6

18§ Hz). HRMS caled for C:_r.Hng40 400.2263 (M+), found 400.2256. Anal.

(C2sH2sN40+0.25H,0) C, H, N.

20
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hi'lindol e anmi drazone hydrochloride H3CS N to 154 F Anhydr 8dun&2a0&zi ne
(2.92 mmol, 0.092 m) was added to a solution of 154 20 (0.139 nmol,
0.049g) in 25 nm acetonitrile at rt. The reaction mxture was stirred at rt
148 i 2 June 2006 for 48 h. Upon conpletion of the reaction (as indicated
by TLC) the solvent was renoved to give an oil which was purified by flash
silica gel chromatography eluting wth a gradient of 0-10 % MeCH in CHC 3
initially, followed by 2-10% McOH/ NH3 in CHC13 to give 0.028g (64% of a
white crystalline solid. This solid was dissolved in s MeOH saturated with

HCI gas and stirred at r@ ff1 30 min.. Diethyl etlier was added to the
hen evaporated to give an orange solid (9

solution and the sol veqt Wag t
= 272-274 |:_§§/R(Dlvsc>d6) 8 3.58 (br s, 2H), 4.22-4.23 (m
K3 1H J

ng): nip, =
2H), 5.18 (br s, 2H) 7/7.46 (m 3H), 7.54-7.58 (m 2H), 7.82 (d,
= 6.0 Hz), 8.00 (d, ‘ = 6.0 Hz), 8.55 (t, 1H J = 6.0 Hz), 8.79 (br s,
1H), 9.08 (br s, 1H), WON6O (br s, IH; HRV5 10 calcd. for C18H 6NS0F (M)
337.1339, found (M) 337.43206. Exanple 157: 6-(4-Fluoro phenvll-7 (1
hvdr oxy- et hv113. 4-dl hydr & f\L41ldi azepi nof 6. 7. 1-hilindol-1-one 89 is F F
1.5M nethyl [ithium (4.87 , =25 m) was added to a solution of Exanple
in N NL THE at -78 C. The reaction was warmrt

89 (0.487 nmml, 0.150 g)
and stiffed for 5 mn. The {eadgtion m xture was poured into H20O and

extracted with EtOAc

S'lmilar to conditions used to prepare Example 132, l-(4-Piperidin-2-yl-phcnyl)-8 9-
dxhydro-7H-2,7,9a-tn'aza—benzo[cd]azulcn-6—one (Example 130) 0.077g, 0.22 mm;l)

was dissolved in MeOH (4 mL), acetic acid (0.05 mL), and acetone (1 x’nL)- Sodiu
§  cyanoborohydride (O.Wg) was added, and the reaction stirred at room te;n e:ratuxr'lel

overnight. The solvent was removed in vacuo, and the residue dissofvcd i
CI:I:Clz/sat. NaHCO;. The organic layer was separated, washed with water and bl'inlen
dned (MgSO4) and concentrated, The product was purified by flash silica gc;
chr.omatography cluting with 1% methanolic ammonia/CHCI, to give 0.26g (30%) of a

10 white solid: mp > 26Q °C (dec); Re=0.34 (7% methanolic ammonia/CHCl;); IR (KB
1661, 1478, 1382, 1308 cm™; 'H NMR (DMSO-ds) § 0.77 d3H,J=6 E; Hz), 0 9r6)
(d,3H,J = 6.7 Hz), 1.29-1.52 (m, 3H), 1.64-1.72 (m, 3H), 2.13-2.20 (m. IH) “’ 1;9-

2.76 (m, 1H), 2.92-2.96 (m, 1H), 3.35-3.45 (m, lH). 3.52-3.53 (m, 2H), 4 ;6-4 4';(

2H), 735, 1H, 7= 1.8 Hz),7.51 (d,2H, J = 8.0 Hz), 7.80-7.89 (m, ;H) 8 ;2-8:’;

15 (m, 1H). HRMS caled for CaH3N,O 388.2263 (M+), found 388 225'3 | Ar;al
(C24H2N,0.0.7H,0) C, H,N. | | |

20
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several times. The conbi ned organic extracts was dried over2 durey@N06us MySO4
and 20 concentrated to give a pale yellow solid (0.149g. 94% which was
used without further purification: np = 220-222 C, 'H NVR (DMSO-d6) S 1.47
(d, 3H J =6.0 Hz), 3.45 (br s, 2H), 4.03 (br s, 2H), 4.74-4.77 (m 1 H),
4.96 (d, 1 H J =3.0 Hz), 7.16 (t, 1 H J = 6.0 Hz), 7.38 (t, 2H, J 9.0
Hz), 7.51-7.55 (m 2H), 7.84 (d, 1H, J = 6.0 Hz), 8.09 (d, 1H, J = 6.0.
Hz), 8.31 (t, IH J = 6.0 Hz); HRVS calcd. for C19H 7N202F (M) 25
324.1274, fougd,y M 324 1260; Anal Ior (C19H 7N202FO. 1H20) C, H, N 149 2
June 2006 Ex npl e 158:. 6-(4-Fl ug nhenvl)7 I hvdroxvi m no-ethyl) 3

4-di hvdr o- 1.41di azepl nof 6. hi*I'indol -I'yone H3C F_ The product was
prepared fr agiscociDR,duS| NQ proce pHepar e Exanple 90 in 60%
yield as a t e VeI, 15, 100H = 24 0 G yemdtf-_:.m(s 3H),

3.49 (br s, RH), 4.07-4.09 ( 7.21 6.0 Hz), 7.37 (t, 2H,
J =9.0 7 AM51 (d, 1H, I3y .h|'z) : ,IH J =6.0 Hz), 7.89 (d,
1H,-J = 6.0\=g), 10 8.09 (d, 1H\ f=6.0 8.37 (t, 1H, J = 6.0 Hz), 10

93 (s, 1H); RRMS calcd. for Cl9HL6N302F (M )g 337. 1226, found (M)
337.1230; ‘Anal. fof} (C19H16N302F0. 1 H20) . I-% N. Exanpl e 159:

] A al | anovl 6 (4 fl ro phenyl) 3 4 dthvdro-ZH is
i I'indol -1-one (CH3)\2NCH( OCH3)2, DWMF 110-120 C, 18h.

| 1. 41di azepi nq

100% F F N, N et byl for nani de dj etal (13.88 nunol, 2 nL) was
added to a (NH : ACOH., refiux
1h, 65%
\=
N7 “NH N

\e=/ _ N\)

(a) 4~(1H-Imidazol-2-yl)-benzoyl chloride hydrochloride:
. ' | 4-(1H-Im1dazol-2-yl)-benzonc acid [J. Med. Chem. 30, 1342 (1987)] (0.69g,
s 3.70 mmol) was susPended in CH,Cl; (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 0.94g (quant) of the acid chloride which was used without
purification.
() 4-( lfI-imidazol-Z-yl)—N-(S—oxo-ZJ.4,5-tetrahydro-lH-bcnzo[e][l.4]diaz_cpin-9-yl)—
10 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:]
15 CHCl;/iPrOH and water but did not dissolve in either, They were then filtered and
washed w1th 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-d) & 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
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solution of the methyl ketone (0.217 mmol, 0.070g) in DVF @Jume)2086 it. The
reaction 20 m xture was stirred at 110-120 C for 18h. Upon conpl eti on of
reaction as indicated: 150 2 June 2006 by TLC, the solvent was renoved in
vacuo to give O1d g (quantitative yield) of an orange solid which was
used without further purification: "H NVR (DMSO-d6) 6 3.30 (s, 6H), 3.50
(br s, 2H), 3.98-4.05 (m 2H), 4.61 (d, IH J = 12Hz), 7.26 (t, 1H, J = 6.0
Hz), 7.35-7.43 (m 3H), 7.54-7.58 (m 2H), 7.89 (d, 1H, J = 6.0 Hz),

8.37-8.43 ( : M' + 378. Exanple 160: 644] uoM phMY-D-7 (2
uvra' ol vyl @4‘-‘@? ﬁg%ﬁ%%wéé ﬁ%ilﬁz?rﬁ Bds 6.67/H1); BJOBLS]Lb)dm'lsmpgﬁg\Ig@I}IEB'HZO, THF
it, 42h. 23%70:1{33@@*(1,_ L, ﬁ{)’oq éﬁut Iggﬁthwh}_ﬁ Hydr azi ne nonohydrate (5.14 mol ,

0.26 nL) was _added to a s
[ (E) - 3- Di neChyitleraompound:anoy 1] - 6- (4- f | uor o- phenyl ) - 3, 4- di hydr o- 2H

[ 1. 4] di azepi no| arl-.RL)iRdol -1 -one (Exanple 159) (0.257 mol, 0.097g) in
10 nL THE ?t A%#e%‘%?&ﬁ*ﬁl W02 Ads-tetrahydeor | Hetlenddlel]1 41diepimast | On
m xt.ur e Swasyll-eenexmider(aises, 1. €si due was taken up in 2N HCl
and extract eﬂ Wit h Et(OAcg'_ sg%/gé% ??arsrer:sgh%emc?fﬁﬂ? Pr%‘a (& @l for N dy Jihe was
dried over SSNAYIVHrsmoystGn vaguo, and theresidaé ditsél0edin'$1 THELPSH Ig 4f ch was

purified bWNIHES THe! gif Yad ealdju(;sperdOtrt])ng.g.g and ph% organic phase separated. This was
washed with water. and brine, dried (MgS0y), and concentrated. The product was
. purified by flash silica gel chromatography eluting with 3-15% MeOH/CHCI; to give
0 032g (65%) ‘of 2 gold-orange crystalline solid: mp >325 °C; R, = 0.16 (10%
MeOH/CHCs); IR (KBr) 1664, 1479, 1108 cm™: 'H NMR (DMSO-dg) § 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, IH, 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 C;oH;sNsO
15 329.1277 (M+), found 329.1291. Anal, (C19H1sN50+0.6H20:0.2MeOH) C, H, N.

20 F

H,S gas was bubbled through a solution of the Example 91 (0.5 mmol, 0.153 2
in EtN (1 ml) and pyridine (2.4 ml) at 0 °C for 1h in a seal tube. The tube was then
| scaled, allowed to warm to rt and stirred for 4 days. Argon gas was bubbled throuéh
2s  the dark green solUﬁon to remove H,S. The reaction mixture was diluted with EtOAc
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eluting with a gradient of 0-3% MeOH in CHC13 to give 0.02@Gpun23008) of a
yellow solid: nmp = 173-175 C, "H NVR (DMSO-d6) 8 3.45-3.52 (m 2H),
4.03-4.08 (m 2H), 20 5.64 (br s, 1H, 7.23 (t, IH 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 C20H sNAOF (M 346. 1221, found
(M 346.1225; Anal. for (C20HI5N4OF. 1.0 MeOH) C, H N 151: 2 June 2006
Exanple 161: (M5 - 3 4 5 tetrahvdro-|1H benzo[ el 1141di azepin 9

1) - hex-5-e t ter cat Ph3P 410d. Ph3P, Cul Et2NH OW.
)r/t) 19 h, 98@}i &5‘%@&5 Mﬁgﬂé& ( orgaficSRy@, was Grisd o¥8%
C02CH3 s (a
6- (5- Oxo- (2 gnhz C%Qutsekt'i rsa?fyz:jnrd Oc_o nccnugtr?go(f gljv[:f yﬁ" 8?"&9%?)“@"9 vg,qs)pqugd By Fﬁ%h c acid
met hyl est efilica gelochsomarogrphy eluting witht elgmeuanabgorg% li;fé@mll ( mol ,
2.80g) in 3 am ne was ' ﬁé@@b 13 g?‘?e
tetrakistri g'hg?ﬁl(%gﬂﬂ? Xéoﬁéf’pgrdi{l% (Dwomasm (br 6. 2211 ¢)01b4. phenyl
%fphhnﬁeém‘ﬁﬁ’?@@lm 0 209 el 7-37e BH T PR VR 30 AL AV AR s
stirred at aff dr k= 9fQ)Hz)19142 (Upﬁn.lc—‘.oslomg ig063 ®f s,/ BHCH 50 (or2S

dicated b Th d t aken
win k2o %n@?ﬁ?ﬁffﬁﬁiﬁfﬁ 5 SHIENED A5 04, oumd (V3BT 01 g ¢

extracts wa238240AC; Anal. (C18H,4N30SF-0.3 H,0.0.3 MeOH) C, H, N.

10 Example 154: 614-ﬂuoro-phenyl)—l-oxo-l,2,3,-4-tetrahydro—[l,4|diazegino|6,7,l-
hilindole-7-carboximidothioic acid methvl ester

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 uscd without further
purification: *H NMR (DMSO-ds) § 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, IH,J =

3.0Hz),8.05 (d, 1H, J = 3.0 Hz), 8.57 (. 1H,J = 6.0 Hz).
20

Example

| 1,4 Id;azegmol 6,7.1 -hljlmdglg-7-carbo;nndme
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over anhydrous MySO4 and concentrated to give a reddi sh br @wunei2008&hi ch was
Is purified by flash silica gel chronmatography eluting with a gradi ent of
0-5% MeOH in EtOAc to give 2.51g (90% of a yellowsolid: np = 74-76 C. IH
NVR (DMBO-d6) 8 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 O s, | H, 6.54 (t, 1 H J =
9.0Hz), 7.29 (d, 1 H J =9.0 Hz), 7.73 (d, 1 H J = 9.0 Hz), 8.04 (t, IH
J =6,0 Hz); HRWS calcd. for C16H18N203 (M) 286.1317. found 20 (M)
286.1318. (b) Title conmpound 152 2 June 2006 Pal | adi um chl oride (0.418
mmol , 0.074g) was added § 0 a solution of 6-@5-Oxo-

2,3,4,5-tetrahydro- |k Qkel[ 1, 4] di azepin é\w) hex-5-ynoi ¢ acid net hyl
ester (8.36 mol, ] i\ BH0HHCL @ reaction, mxture was heated
at 70-80 C for 2.5m Re ol RShmn.gets |

by flash silica gel omat ogr aphy el i{i ng W|th a grad| ent of 0 5% MeCH
in EtOAc to give 2. 110 ofayellolld np = 175-176 C, ' H NWR
(DVBO-4) 8 1.86HICHR : . .0 Hz), 2.75 (t, 2H, J =
6.0 Hz), 3.52-3.54 %Tg"' .57 (s, 3H)/N br s, 2H), 6.34 (s, 1H),
7.07 (t, 111, J = 6. V.65 (d, &(0 Hz), 7.75 (d, 1H, J = /6.0
Hz), 8.23 (t, 1H, J =184 0 HA : HRVB cal cd for YWl6HL8N2O3 (M+) 286. 1317,
found 1o (M) 286.1310; Anal.(C 6H1sN203.0.25 H20) C, H, N Exanple 162:
(E)-5-Methvl -6-(5-0x0 2 3 4 5 tetrahvdro | H benzofell 1 4ldiazepin 9

yfl - hex- 5- enoi diyxdnodylmﬁ&iydf&ﬂdndbﬂt@s %Bgofé\%gu"‘é&ﬂ%ﬂ%%l

CH3
\-CO2H P te (43.32 | ‘Pcf’%?ﬁg'b%t f
Exanpl e 1(6)‘5'%?' 1%?@650”& bat zxw%-mdmm ftg€Thie peabiivdt Miknife! Was? Ihggto

gun t o sgetstirfediaf 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, foliowed

by 2-10% MeOH/NH; in CHCl; to give 0.025g (52%) of a pale yellow solid: mp =
257-259 °C; "H NMR (DMSO-d;) § 3.45-3.47 (m, 2H), 4.104.12 (m, 2H), 5.41 (brs,

10 2H), 7.23 (t, 1H, J = 6.0 Hz), 7.34 (t, 2H, J = 9.0 Hz), 7.57 (d, 1H, J = 6.0 Hz), 7.59
(d, 1H, J = 6.0 Hz), 7.88 (d, 1H,J=9.0Hz),7.93 4, 1H, J = 9.0 Hz), 8.39 (br s, 1H),

9.33 (brs, 1H); HRMS caled. for CgHsN,O,F (M*) 338.1179, found (M*) 338.1182;
Anal. (CgH;sN,0,F.0.5 H,0) C, H, N.

15

1. NHaNH,, CHyCN
1,48 h 64%
2. HC'MeOH

Anhydrous hydrazine (2.92 mmol, 0.092 ml) was added to a solution of 154
_2§ ©. 139 mmol, 0. 049g) in 25 ml acetonitrile at rt. The reaction mixture was stirred at rt
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solution) and 100 nL H2O. The reaction mixture was stirred2aung2008or 24h.
The MeOH was renoved in vacuo and the residue was taken up in H20 and
extracted with Et OAc. 20 The aqueous |ayer was nade acidic (pH 0-1) using
2N HCI when the product precipitates out of solution as a white solid. The
solid was filtered, washed with H2O and dried (1.878g; 96% . The product
was used without further purification: np = 257- 259 C, "H NVR (DMSO-4) 6
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, 2H), .6.34 (s, 111), 7.07 (t, 1H, J = 6.0 2s
Hz), 7.65 (far 48H. Upoa epmpletion of7theSrepctionifas indicatéd By HA)G) de 231vehs whih J =
6.0 Hz), 1 Mo - o H cal ¢cd.. for C 5H 6N203 (M+) 272.1161, found
(M) 272. 11’5’?‘6"‘_‘%@’&%’[ %“1 g%é".hﬁ%i’s %N—‘iﬂshﬁﬂrasehcmmwgmmmﬁwldi
U&pj nor 6 7 ith &gtatliedodf-0-10 @' ¥MedB3n myﬁﬁpfo%@hgewowﬁcbwgf dure to
hesi rom '

prepare EX e 157, the product was synt ze

1- oxo- 1,@;25( -HiChs &9 g1 M1288[(64 %) of axdise n?[se,llihekpgd.' MMIigwaa;cggsgahaliﬁhmﬁl/eR

oxXI1 ne Qﬂm sﬂﬁ}a . WSO . . = - \

(DVBO-d6) 8 5 H s (ﬁ’ “gi@,f@éﬁ“’e %’%"ﬁ?}ifpﬁfgé%rﬁﬁfhé@?wmdﬂ (m

2H), 4.95 (the solwonland tie lverlr Was thel Evipopaded 1 givd in or?mdéeosoﬁh’( Wy thp= 6. 0

Hz), 7.25 (80 2k "gllﬁégk(d 1H, J. = 6.0 Hz), 7.86 (d; 1H, 3 __6.8 Hz) ,

8.25 (t, 1A/%34°G; - (OMR-dshP 358 (bros. 2H). AR AA28 2m( 2H), 5.1836s §, 288, found
231. 1147 .1 64, 7- Acet yl - 3

P hydr o- T3077706 el S0 AR S8 . el 7 6 PHL K S0 Bia) K0 b B Vi r ¢ i

DVBO, rt. Hzh &35 (t5tHe/H86.0U8), 8.79 (br s, 1H), 9.08 (br s, 1H), 10.60 (br s, 1H); HRMS |

10 caled. for CisHigNsOF (M) 337.1339, found (M*) 337.1326. |

&gr_nnle 157: 6-( 4-Fluoro-phenyl)-7-(1 -hydroxy-ethyl)-3.4-dihydro-2H-
[1.4)diazepinol6,7.1-hilindol-1-one

0
CHsll, THF NH
-789C - 1t, 5 min, 94% _)
' N
HO
s

15 , " F
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 rt and
stirred for 5 min. The reaction mixture was poured into H,0 and extracted with EtOAc
several times. The combined organic extracts was dried over anhydrous MgSO, and
.20 _ cqnccnuatcd to gi_ve a pale yellow solid (0.149g. 94%) which was used without further
purification: mp = 220-222 °C; '"H NMR (DMSO-ds) § 1.47 (d, 3H, J = 6.0 Hz), 3.45
(br s, 2H), 4.03 (b; s, 2H), 4.74-4.77 (m, IH), 4.96 (d, 1H,J = 3.0 Hz), 7.16 (¢, 1H, J =
6.0 Hz), 7.38 (% 2H,J = 9.0 Hz), 7.51-7.55 (m, 2H), 7.84 (d, 1H, J = 6.0 Hz), 8.09 (d,
IH, J = 6.0 Hz), 8.31 (t, 1H, J = 6.0 Hz); HRMS calcd. for CyoHy7N,0,F (M)

25 324.1274,found (M") 324.1260; Anal. for (C1oH17N;0,F.0.1H,0) C, H, N.
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o- | odoxybenzoic acid (Frigerio, et al., J. Org. Chem 19952 Jafe 2004 2)
(2.217 mmol, -0.621g) was added to a sol ution of

7- (1 -Hydroxy-ethyl)-3, 4-di hydro-2H 15 [1, 4] di azepi no[ 6, 7, 1- huJdi ndol - | - one
(Exanmpl e 163) (0.739 mml, 0.170g) in DMSO (8 nlL) at it The reaction

m xture was stirred at it for 2.5h. The sol vent was renoved in vacuo and
the residue was taken up in Et OAc and washed with 5% Na2S2031 5% NaHCGCS,
H20 and brine. The organic |ayer was dried over anhydrous MySO4 and
concentrated to give an orange solid. The solid was purified - by flash
silica gel 20 chromat ography eluting with a gradi ent of 0-5% MeCH in CHC13
to give 0. E4H ) , 285 287C 1H NI\/R(DIVISO4)
6242(53.. pheth A-dihydro-2

Hz), 7.92 {h4ldiazepi —

cal cd, for Cl13H, 2N202 (Mr) 228. 0899, found (M) 228 0890
Anai . (C13H12N202)- C, H, N. Exanple 165: 7-(1 -H drox 'nino-eth 1 -3 4-di'
dro-2H 1 4 diaze ino 6 7 1- 5 higindol.-I-one HSC HO The product was

8-240 C, 1H NWR (DVSO- io0 d6) S 2.16
(s, 3H), 3.56 (br s, 2H), 4. . 2H), 7.19 (t, IN, J =6.0 Hz), 7.77
(s, iH, 7.87 (d, IH | =6.Y. —8.33 (t, IH J =6.0 Hz), 8.38 (d, 1H,
J =6.0 Hz), 10.67 (s, 1H; HR"& calcd. for CL3HI3N302 (M 243.1008, found
(M) 243.0997; Anal. (C13‘1‘SP $302) H N is Exanple 166: _
7-11- Hvdr oxv- | - phenyl - net hvl | NOHA4 Bydro-2H fl 4l di azeninof6 7 1
hi'l'indol -I-one
5 . F

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-dy) §
1.70 (s, 3H), 3.49 (br s, 2H), 4.07-4.09 (m, 2H), 7.21  1H,J = 6.0 Hz), 7.37 (t, 2H, J
=9.0 Hz), 7.51 (4, 1H, J = 6.0 Hz), 7.55(d IH,J = 6.0 Hz),7.890 (d, 1H, J = 6.0 Hz),

10 8.09(d IH,J=6.0 Hz) 837(, 1H, J = 6.0 Hz), 10 93 (s, 1H); HRMS calcd. for

C|9H|6N302F m 337. 1226 found (M+) 337. 1230 Anal. for (C|9H|6N302F-0 1 HzO)
C,H,N.

15

- (CH3)NCH(OCH,),, DMF
110-120 °C, 18h, 100%

Hsc Hsc\

/
HaC

N, N’-dlmemylfonnanude 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’

?o mixture was stirred at 110-120 °C for 18h. Upon completion of reaction as indicated
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Fol | owi ng the procedure to prepare Exanple 157, replaci ng Aeungi2006 hi um
with phenyllithium the product was synthesized from
1-oxo-1,2,3,4-tetrahydro 20 .[ 1, 4Jdi azepi no[ 6, 7, 1- hi]i ndol e-7- car bal dehyde
oxime (Exanple 45) in 74 %yield as a yellowsolid. np = 178-180 C, 1H NWR
(DVSO-4) 6 3.51-3.52 (m 2H), 4.28-4.29 (m 2H), 5.70 (d, IH J =6.0 Hz),
5.96 (d, 1H, J = 6.0 Hz), 7.05 (t, 1H, J = 6.0 Hz), 155 2 June 2006 7.14
(s, I'H, 7.17-7.22 (m 1H), 7.30 (t, 2H, J =6.0 Hz), 7.45 (d, 2H, J = 6.0
Hz), 7.72 RI(\%T#« J = 6.0 Hz), 7.79 (d, 1H, J = 6.0 Hz), 8.24 (t, 1H J =
6.0 Hz); HRVE txree sopvgat TOKeDin Vaquoa0 2w 2014 eisBet) 7 of 202
Anal . ( C 8Hldrde%olid whi . 4-di,h dro-24 4 di azepinofb., 7 |
“hi indol-i-one O Fomc\k/il\n%% uts%ewg?%"g ) ‘ﬁ?‘@ﬂéﬁé%@m&ﬁé,s e

roduct was (86iDnd80 frd, 2H), 31982405 h, 2H)O§. 6! % it Sih d le yellow
g i i i i e YU AT
2H), 7.40 (t, 110743 @ N&?“‘?.- (@.Zﬁ).7(89l(d3IiIH,J7=3$OITIz|_§%..'(7EB.4§ , 7.98
(d, 1H, & :m)a_emsaamap@g& 1H), 8.44 (t, 1H, J = 6.0 Hz), :8.51 (d, 1H,
J = 6.0 Hz); HRMB calcd. -for C 18Hi 4N2C2 M¢) 290.1055, found (W 290.1042;

Anal . (C18H14N202) C. H, -N. is Exanple 168: 7-fl Hvdroxvimno 1 ashen ethyl)
k- 41di gggninof@ 7 1-hiiindol 1 -one O The product was

3 4-di hydr ogdhinnik- £ /
prepared from EXaMpre 1o ustng-traueomhs e-mrazoh3-g dilpdre-2. i n 76%

yield as a iagenih hilifldolRom 263- 265 C; ' H NVR (DVBO- 20 d6) S 3. 51
O s, 2H), 3.60 (br s, 2H), 4. r s, 2H), 4.45

NHaNH3.H,0, THF
i, 42h, 23%

10
F

. .. Hydrazine monohydrate (5.14 mmol, 0.26 mL) was added to a solution of 7-
[(E)~3~Dimethylamino-allanoyl]-6-(4~ﬂuoro-phenyl)—3.4—dihydro-2H-
[l.4]diachino[6.7,l-hi]indol-l-one (Example 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,4 and
conf:cntrated to give a yellow oil which was purified by flash silica gel chromatography
cluting with a gradient of 0-3% MeOH in CHCL to give 0.020g (23%) of a yellow
solid: mp = 173-175 °C; '"H NMR (DMSO-dg) & 3.45-3.52 (m, 2H), 4.03-4.08 (m, 2H)

20 5.64 (brs, 1H), 7.23 (¢, IH, J = 6.0 Hz), 7.32 (t, 2H, J = 9.0 Hz), 7.38-7.55 (m' 3H)’
7.88 (d, IH, J = 6.0 Hz), 8.36-8.43 (m, 2H), 12.67 (br s, 1H); HRMS calc;l. fmt

ConlsN4OF (%) 34§.1221. found (M*) 346.1225; Anal. for (C2H5sN4OF.1.0
MeOH)C, H, N.
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(br s, 2H), 6.97-7.04 (m 3H), 7.24 (t, 1H J = 6.0 Hz), 72 3me2MP§ (m
lOH), 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, IH); HRVS calcd. for 156 2 June 2006 C18HLSN302
(M+) 305.1164, found (M) 305.1177; Anal.( Cl 8H SN3010.1 H20O) C, H N
Exampl e 169: 4-(9-Fluoro-1-o0ox0-1 2 3 4-tetrahvdro-f 1 4ldiazepinor6 7 1
hi'lindol 6- s Yl)-benzal dehyde TMS Cat. (Ph3P)4Pd, Cul DMF. Et2NH, it.
74% SI (CH3) 3 CHO cat. K2CO3 . MOH, 97% NaN3, MOSO3H rt, 79% This
conpound wags pared using the procedures described in Exanple 33 and 81,
starting frempieulQl, (Fp5 Methvl6-(Sione-2 BeiSaeiratifo-14tbeRtole) Biidiazes i
Fr., 101 exi$énoi b es?i- 4- Fl uor o- 2-i odo- phenyT am No) - proproni c
acid: pale™ , = 163-165 C; 'H NWR (DMSO-d6) 8 2.50-2.54
6.61 (dd,1H, J = 9.0

FORE

(m 2H), 3.27-3.33 (m 2H), 4.72 (t, 1 H J = 6.0 Hz),
Hz, 3.0 Hz), 14 7.06-7.12 (m 1H), 7.52 (dd, 1H, J = 9.0 Hz, 3.0 Hz),
12.27 (br s, 1HW} LCMS (M+ + H) 310. 0-MOA act one,
NH
= cat (PhaP)yrd. PhaP, Cul-
+ ' EloNH, DMF, rt, 19 h, 80%
- | CO,CH,
n (Example 33)
PdCl, CHyCN

70-80°C, 2.5 h, 88%

| CO,CH,
5 (a) 6-(5-0xo-2,3.4,5-tctmhydm—lH-benio[e][l,4]diazepin-9—yl)-hcx-5-ynoic acid
methy] ester:
To a solution of the intermediate n (Example 33) (9.72 mmol, 2.80g) in 30 mL
- DMF and 30 mL diethylamix_xe 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 rcacﬁon
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
HO an.d extracted with EtOAc several times. The combined organic extracts was dried
over anhydrous MgSO, and concentrated to give a reddish brown oil whic;h was
1s  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,
3}1). 6.01 (br s, 1H), 6.54 (t, 1H, J = 9.0Hz), 7.29 (4, 1H, J = 9.0 Hz),7.73(d, 1H, J =
9.0 Hz), 8.04 (¢, 1H, J = 6,0 Hz); HRMS calcd. for C|6H|3N203 M™MH 286.131-7. found
20 (M")286.1318.

(b) Title compound
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NH2 CH3CN, reflux, 67% C02H P2003H 60-70 C, 88% 157 2 JuRdelune@e0fb)

6- Fl uor o- 84odo- 2, 3-di hydro-I H qui nolin-4-one: yellow solid (88%; np =
110-112 C "H NWR (DMSO-4) S 2.52-2.57 (m 2H), 3.45-3.51 (m 2H), 6.04
(br s, IH, 7.36 (dd,1H, J = 9.0, 3.0 Hz), 7.82 (dd,1H, J = 9.0 Hz, 3.0
Hz); LCVMB (Mt + H) 292. 5 (c)

7-Fluoro-9-iodo-1, 2,3,4-tet rahydro- benzo[e] [, 4] di azepi n 5-one: pal e yell ow
solid (79%: np = 138-140 C; 'H NWR (DMSO-d6) S 3.22-3.29 (m 2H),
3.43-3. 47 (™ Falfhdiuds afloddd o318 J =90 Hz 3.0 Hz), 7.75
(dd, IH, J = 9.0, 3. 2548 °16°%8§)(9’M GNe & selpiapof 61§-Qxpr
7- Fl uor o- 9 ?f3|~4n§31¢mlh ﬁ?ﬂy.ﬂ}diazapxﬁv%yl}-ﬁéi-g%ﬁﬁ%cmﬁétﬂ%ﬁlss{% (§§@' azepin

-5 = 150-152 C, 'H NMR ( DVBO:

Ong 25- M%ﬂ#)%%% E?fe?ﬁ"%ﬂ)ﬂm@‘wl(eagedawo-soecmcnﬂz) 7.28
(1 ad S ) T, Bl vas  TerdoRdFidd e 51%31%193‘1 was Burified By nash SbE) gl 27 (1
9- Et hynyt - 7G¢P%wsmphnelguwgw ﬁMnoeb@ﬁioMeDH[mE@h@ltggﬁ@mr& ®8%) vellow
sol i d" (97% of ow]sﬁ 144 Gos't % Od6§ 3. 24- 3
3.45-3.50 (M fd-mp = 175-176 Mmﬁi%m&@.m zzs(mld I
J = 9.0, 2PHAIE6H Jd 2
Loy e v o e O bl
H benzol e] dfal 7+97§t,9 ¥ @9 He), 7.65 (d, 1H, J = 6.0 Hz), 7.75 (4, 1H, J =

6.0 Hz), 8.23 (¢, 1H, J = 6.0 Hz); HRMS calcd. for CigH1sN205 (M") 286.1317, found

10 (M")286.1310; Anal (Ci6H18N205:0.25 H,0) C H,N.

yl)-hex-5-enoic acid

NH
KzC0s, MeOH, Ho0
) 1L, 24 h, then HCY, 96%

15 ) CO,CHy

Potassium carbonate (43.32 mmol, 5.987g) was added to a solutxon 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 H;0. The rcactwn nuxture was stirred at rt for 24h. The MeOH
was removed in vacuo and the residue was taken up in H,0 and extracted with EtOAc.
20  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-de) 3 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, 2H), 6.34 (s, 1H), 7.07 (¢, 1H, J = 6.0
25 Hz),7.65 (d, 1H, J = 6.0 Hz), 7.75 (d, 1H,J = 6.0Hz),8.23 (¢, 1H, J = 6.0 Hz), 11.98
(br s, 1H); HRMS calcd. for ClsHu,NzOg, (M") 272.1161, found (M*) 272.1151.




benzal dehyde: 2s bright yellow solid (84%; nip 228-230 C; 2 Hné\d0EDVSO- d6)
S$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 9.0 Hz, J =3.0 Hz), 7.60 (dd, 1H, J = 9.0 Hz, 3.0 Hz), 7.88
(d, 2H, J = 9.0 Hz), 7.96 (d, 2H, J =9.0 Hz), 8.31 (t, 1H J = 6.0 Hz),
10.03 (s, 1H); LCVMs (Mt + H) 309. 158 2 June 2006 (g) Title conpound: pale
yellow solid (85%; np = 212-214 C, "H NWR (DVMSO-d6) S 3.48-3.53 (m 2H),
4.36-4.39 (m 2H), 6.87 (s, 1H) 7.58 (dd, 1H, J = 9.0, 3.0 Hz), 7.65 (dd,
1H, J=9.0,3.0Hz), 7.86(d, 2H, J=9. OHz), 8. 03(d, 2H, J=9. OHz), 8. 58 (t, 1H, J=6.0
Hz), 10.09 (s, 1H); LCMS ‘v\ + H) 309. Examml e 170: t-Di nethvl am nor net hvl
nhenv119 fluoro 3 4-d. ed2~2N4 1. 4l di azepinof6 7 1 hr'lindol |one N(CFi3)2
10 This conmpound was ( Hired Yrom 4- (9-Fl uoro-1-o0xo0-1, 2, 3, 4-t et rahydr o-
[ 1; 4] di azepi no[ 6, 7, 1- R 6-yl ) -benzal dehyde (Exanple 169) as descri bed
in Exanple 82 in 91%yi as a pale yellow solid. np = 172-174 C, 'H NWR
(DVBO- d6) S 2.18 (a, , 3.45 (s, 2H), 3.47-3.52 (m 2H), 4.30-4.33 (m
2H) , 6.69 (s, 1H, 7N d, 2H, J = 9.0 Hz), 7.51-7.61 (m 4H), 8.54 (t,
1H, J 6.0 Hz); HRMS cd . for .is C0H2, N3OF(M+) 337.1590, found (M)
337. 1580 Anal Fallodéhi med , I/ 442.5-Di h o-nvrrol 1
ﬁz"E’SH)%%!,mf_lrlaz 1& %ZZé‘F ﬁl‘"@é-sénﬁ?ﬁ?@dlw 2

vimeth 1 phenvl | 9 di hvdm 7N 2
June 2006 m l-oxo-l 2,3 +4-tetrahydro-(1 4]dxazepmo[6,7.l-hi]mdole-7-carbaldehyde oxime
(Example 45) in 69 % yield. Yellow solid: mp = 295-297 °C; 'H NMR (DMSO0-d;) &
s 147 (d, 3H, J = 6.0 Hz), 3.50-3.55 (m, 2H), 4.29-4.31 (m, ZH), 495, 1H,J = 6.0
Hz), 4.97-5.03 (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 (¢, 1H, J = 6.0 Hz); HRMS calcd. for Ci3H14N20; (M)
231.1134, found (M*) 231.1143; Anal.(C;3H14N;0,) C, H, N.

10

o-lodoxybernzoié acid N

DMSO, i1, 25 h, 75%

HaC
o

o-lodoxybenzoic acid (Frigerio, et al., J. Org. Chem. 1995, 60, 7”72) (2.217

mmol, 0.621g) was added to a solution of 7-(1-Hydroxy-ethyl)-3,4-dihydro-2H-

15 [l,4]diazepino[6,7,1-hijindol-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;0¥ 5%
NaHCO;, H,0 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 gradxcnt of 0-5% MeOH in CHC; to give 0.094g
- (75%) of a pale pxnk solid: mp = 285-287 °C; 'H NMR (DMSO-dg) & 2.42 (s, 3H),
3.56-3.61 (m,2H),444(brs.2H). 732 1H, J = 60Hz) 792 (d, 1H, J = 6.0 Hz),
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0 0 SOC12, CH3CN 0 DVBO, Et3N, rt HNG 28% 17la C (58a) 2 June 2006

1- (4- Hydr oxynet hyl - phenyl )-8, 9-d] hydro-7H 2, 7, 9a-tri aza-
benzo[ cd] azul en-6-one, 5 An alternative nethod for the preparation of
Exanple 58a is to react di amne internediate g (from Exanple 2) with

4- hydr oxynet hyl - benzal dehyde [prepared from sodi um borohydri de and

t er epht hal al dehyde- nono-di et hyl acetal] according to the procedure used in

Exanpl e 19. 10 (171a)

| - (4- Chl or ogmD!g BRI r C et b 53
hrolcc aryl en b, G 4t SRS NG or Ot Batin) 2a0899: 00 g1, 7

benzo[ cdj azul en- 6- one

nmol ) of al 2¥He89058aal.(Coeodpd, HyN25 mL of acetonitrile with 4
equi val ents of thionyl chloride. After 15 conplete conversion as
determ ned by HPLC anal ysis the reaction was concentrated in vacuo and the

crude benzyEgdmplei de16sas W.tidAWrof WikddC L at ksl b:£at i gn,  HPLC Rt = 3. 060
mn. (171) Title conpound 160, 2 JUne 7.1-
BENZ YL CHL OF lspnen CEVENT:

U

NH

HaC

N
/

HO
The product was prepared from Example 164 using the prdccdure to prepare
. Example 90 in 68% yield as a pale yelldw solid: mp = 238-240 °C; 'H NMR (DMSO-
10 | de) & 2.16 (s, 3H), 3.56 (br s, 2H), 4.36 (br s, 2H), 7.19 (t, 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 (4, 1H, J = 6.0 Hz), 10.67

(s, 1H); HRMS -caled. for Ci3H3N30, o 243.1008, found o 243.0997;
Anal.(C;3H;3N30,) C, H, N.

15 Example 166: 7-( l-Hvdroxv-l-phenvl-methvl)-3.4-dihvdro-2H-|1,4|diazcgino|6,7,l-
hilindol-1-one

' Following the procedure to prepare Example 157, replacing methyllithium with
phenyllithium, the prq__duct was synthesized from 1-0x0-1,2,3 4-tetrahydro-

20 | 1,4]diazepino[6,7,l-hi]indole~7-carba.ldehydc oxime (Example 45) in 74 % yield as a
yengv_v solid. mp = 178-180 °C; 'H NMR (DMSO-dg) § 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 Hz),
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A sol ution containing 0.34 mvl of crude benzyl chloride 172aune2086 nmol| (6
equi val ents) of 3-pyrroline and 2.05 mmol (6 equival ents) of triethylam ne
in 2 nmL of DMSO was stirred at it. for 5 hours. The crude reaction m xture
was purified directly s by sem -preparative RP HPLC. The appropriate
fracti ons was conbi ned and neutralized wth 50% NaCH sol uti on. The product
was extracted with EtOAc (x5) to give 36.2 ng (28% of an off white solid.
Subsequent |y, nobst conpounds were concentrated directly fromthe HPLC
fractions &anbt ) 1H), zaniz qQB. § thgnal ent _of TPA. 10 'H NWR
( DVBO- d6) (S( 9,31' fg?’l-sﬁ %8 Hg )?:;6;%1) mgggﬁ(%ﬁ' gn)d?&ftl[.%)}%ﬁﬁ W02 =% Hz25 782 (m
"~ 2H), 7.35 (& 1% A 6] 199d) 1HJ 536.0 Hz) 2404 & T8 7L 7.31-7.90,(m

024 8 TR 1 5O S el

4H), 8.41 (, P =_2.448 mn.

345. 1715 (hﬁﬂf'ﬁf"%@%?‘%:%@gﬁmﬁm RER1202 Mirial 0 CoH FNSANGD 26 Hjyy N i s
amle 172: GiH;Nuor o-1 - X4( 3-hvdroxv pyrrolidin 1 vlnethyl)-Ghenyll dr hydr o
TH2.7. ga-tri aza- benzolcdl azul en-6-one 172. No2BF4 MNOc 2, 0 c H2o M .

bgu ON O0Me H2NCH2CH2NH2 T ~T CUBr2, CH3CN NO2 O

Example 167:; 7-(1-Benzoy] )—3,4—dihxdro-2H-| 14 Idigpinow,?, 1-hilindol-1-one

o

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-dg) §.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), 851 (d, 1H, J = 6.0 Hz); HRMS calcd. for CisHi14N,0, (M*) 290.1055, found
M*) 290.1042; Anal.(CygH14N,0,) C, H, N. ,

15 _anle 168:; 7-( l-Hvdroxvimino-l-Dhenvl-mcthgl )-3.4-dihydro-2H-
[1.4)diazepino[6.7.1-Ailindol-1-one
. o
L

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 flg) 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 (¢, IH, J = 6.0 Hz), 7.34-7.46 (m, 10H), 7.82 (4, 1H, J = 6.0 Hz), 7.89-7.93
(m, 2H), 3.31-8.36' (m, 3H), 10.74 (s, 1H), 11.37 (s, 1H); HRMS caled. for
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1.) H2, 10% Pd(C 2.) NaHSG3, DMF 100' C DVMA. 100' C Al ter nad ¢unesdQid f or
formation of internediate k (from Exanple 18) and Exanple 97. 20 (172b)

2- Ami no-5-fluoro-3-nitro-benzoic acid nethyl ester To a solution of nitroso
tetrafluoroborate (4.75 g, 35.8 nmmol) in 250 nL of nitronmethane at 0 C
was added nethyl 2-am no-4-fluorobenzoate (Rodriguez, US Patent
Publication No.. 3,949,081) (5.50 g, 32.5 nmol ). The reaction was stirred
at 0 k 161 2 June 2006 reduced tenperature until conplete by TLC. The

reaction d by silica gel chromatography
(10- 25% Et &@ﬁ%ﬁzﬁfﬁf@o%uadmﬁ?%ﬁﬁ Apzbof s s @fr [ (I G)HS 3. 95
(s, 3H, 8. 84 (dd, 1H, -J = 8.4, 32Hz)815(dd 1H, J = 8.4, 3.2 Hz),
8.32 (br s, 2H). LRWVS (rﬂz) 199 (M Ca3). (172c)

2- Br ono- 5- fl uoro-3-nitro-benzoic acid nethyl -ester This corrpound was
prepared fr LAl | . ester accordl ng
to the proc&dure descr AL yar azepind(§/dl -ilindy

10 4.02 g (YlbbéfizaldehvdsVR. (DI\/ISOdG) 8390(3 3H) 799(dd 1H j = 8.3,
3.0 Hz), 8.30 (dd, 1H, J = 7.7.3.0 Hz). HPLCRt'4384mn (k)

7- Fl uor o- 9- nltro 1234tetrah dr o- benzo [ 1, 4] di azepi rff 5-one is This.

conpound wa& ared from 2- br fl -nitro- Ql.e~aci d net hyl
ester accord to t s Hbeﬂa%m gl for] tNams, MeSOaH

“internediate f. Oo'!*!;u n . 60-70 °C, 88% f, 79%
|
(o]
H-===weTMS F. F- NH
—_— > cat. K2C03
DMF, EtoNH, tt, 74% N

cat. (PhyP)4Pd, Cul
DMF, EtoNH, rt, 84%

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).

(a) 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 (brs, IH); LCMS (M* +
H) 310.
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2.20 g (68% . See Exanple 18 for conpound characterizati on.2 }me(Zpp

4- Fl uoro-1-(4-hydroxynet hyl - phenyl )-8,9-dih tiro-7H2 Y ,7,9a-tri aza-
-benzo[ cd] azul en- 6-one This conpound was prepared from

7-fluoro-9-nitro-1, 2, 3,4-tetrahydro- benzo(e][1, 4] di azepi n-5-o0one, via
reduction to internediate | (Exanple 18). and 4- hydroxynet hyl - benzal dehyde
usi ng the procedure described in Exanple 171. 25 See Exanple 97 for
conmpound characterization. Preparation of Exanple 172. (172d)

1- (4-Chl on@tmﬂuowqmo)z,gqﬁﬂgdfg_gﬂgﬁl%%?ﬁha%r 0-7H2,7,9atri aza-
ompoun S

benzo[ cdl azul en-6-one 30 Thi s conp 45 epared frominternediate 97

and t hi onyl chIMOGeSQlidi @§%)hmp pnog-ethire. 4e Qﬁ%%&@ 2 171 for
. Uaes Rt = 3. . f‘?% %éﬂm'
nglrgounéG\?\%@)’éfeﬁdsggg‘f %%F&éﬁgﬁr;dgimw&mo;j]gmpﬁ F‘@\‘t’f ‘?n'ne as
'or

s descri bed SOHEGOBLR E@%M,{Jﬁg@;pt ion of s:.ustituting Et 3N.
Received 73.3 ng (43% 'H ( "d6) 81.48-1.62 (m 111), 1.98-2.05 (m

111), 2 37-2.39 (in, 1H), 2.48- 2.53 (in, 2H), 2.63-2.75 (m 2H), 3.54-3.74

in, 4H), , 4. 36-4.51 OH) . 4. 63-4. 72 1 H,.7 51
E:jn 2H,H) ;@ g‘??)&lﬁ%%f@ %#%’&mpy&?‘b&m[é]&.ﬂdigeﬁn&&m; R (dd,H) 1H, J =

10.6, 2.6 Hz), pileBjellot solill.(79%% rin & T B NSOk 5.3 Bt ro 71
. e H%I\%%%d f or &1&2‘2@" M@Z%ﬁﬂ MSOr)dcB.ZB3.29 717 .
Anal . (C5Ph 30748v128), £29 r ALIH), 7.50 (dd, 1H, J = 9.0 Hg, 3.0 Hz), 7.75

(dd, 1H, J = 9.0, 3.0 Hz) 8.29 (br s, 1H); LCMS (M* + H) 307 | |

10
) 7-Fluoro-9-trimcthylsila.nylethynyl~1,2,3.4-tetrahydro-benz‘o[e][l .4]diazepin-5-one:
yellow solid (74%); mp = 150-152 °C; 'H NMR (DMSO-dg) 5 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 0’ Hz,J

- 3.0 HZ), o5 (dd, lH' J - 7, 3 0 HZ) 8 27 t, J = 6.0 +
= 7 4 9 0, o - ( lH. - s .

Q) 9-Ethynyl-7-ﬂuoro-l.2.3.4—tetrah;'dro-bcnzo[e][ 1,4]diazepin-5-one:
yellow solid (97%); mp = 142-144 °C; '"H NMR (DMSO-d;) § 3.24-3.28 (
24-3.28 (m,
2H), 3.45-3.50 (m, 2H), 4.63 (s, 1H), 6.07 (t, IH, J = 6.0 Hz), 7.32 (dd, IH, J = 90

N ; ) 9.0’ - HZ). 8- ( IH, = 6- s

) 4-(7-Fluoro-5-o:;o—2,3.4.5—tcn'ahydro-lH-benzo[e][l 4

1diazepin-9-yi .
benzaldehyde: e ylethynyl)

| 25 bright yellow solid (84%); mp 228-230 °C; '"H NMR (DMSO-d;) § 3.29-3.32
(m, 2H), 3.52-3.54 (m, 2H), 6.31 (t, 1H, 7 = 6.0 Hz),7.45 (dd, 1H, J = 9.0 Hz J=30

Hz), 7.60 (dd, 1H, J = 9.0 Hz, 3.0 Hz), 7.88 (d, 2H, J = 9.0 Hz), 7.96 (d,2H,7=90
Hz),831(, 1H,7=6.0 Hz), 10.03 (s, 1H); LCMS M* + H) 309
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ama 173: |-f4-((2R) 2 Hydroxvnethvl nvrroiidjn 1 vlnethvl)2 bneR006-8 is d
d ro-7H2 7 9a-triaza-benzofcdl azul en-6-one 0 This conpound was prepared
frominternediate 171a and the appropriate am ne using the procure
described in Exanple 171. Received 54.3 ng (41 % 'H NVR (DVBSO. 4) 8153-1.95
(m 4H), 2.07-2.33 (m 1H), 2.55-2.93 (m 2H), 3.35- 20 3.59 (m SH),
4.10-4.31 (m 114),4.42-4.53 (in, 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 iH. HPLC Rt = 2.401 min. HRMVS
cal cd for (@JEdpeompand77. 1977 (MrH) +, found 377.1989. Anal .
(C22H24N402.0.25 H20, 0.40 TFA) C, H, N 163 2 June 2006 Exanple 174:

1-f 4- (2- Hvdr oxvpgle welidw solid vy A 9-di hvdro 7H
2.7.9a-tri ez - penzgf cdl azul(gﬁ?ﬁ%{%he Dizl'ﬁhg%o#pgﬁﬂﬁ@k@%d@@a}.wBﬁBom

i nt er medi at® 4914-3614B% (a0 2HD,6.8D(s, 2HY, 7259 @8, 1] e \p r

described jgﬁ@r@h@ g&% gﬁc i_vgg 26.1 ng Z%{ggﬁ?&mﬁf)ﬁg&gﬂ% :
1.55-1.59 (m T'H, 17 b4, '?m . IEBZ,)'82033@.2}139:(9(0}111—3;_,532&5&,;%5 (m
3H), 3.47-Hz)590.09(s, 2H); LAMS 3 +49 408 2H) . 4.19-4.26 (m 1H), 4.45 (s, 2H),
4.69 (s, 1H), 7.35 (t, 11L 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 mn. HRMS calcd for C21H23NAO2
363.1821 zo (MrH)+, found 363.1831. Anal. (C2, H22NA®2.0. 25 H2O) C, H, N
Exanmple 1 d 4- (J94ivdro iy lni.eridin 1 vimeth 1 Y~p envll S
9-dr-hvdro-7H 2.7.9a-1riaza- afnamethyl-phenyd)-9-fuator 1d-diydaudi- Was

pr epar ed W@nd the appropriate amne using the
procedure described in Exagpl e 171. Received 57.3 ng (43%

N(CHy),

10 i ' |
This compound was prepared from 4-(9-Fluoro—l-oxo~1,2.3.4-tctrahydro-

[l;4]d;az§pmo[6,7,l-f:i]indol-&yl)-.benzaldehyde (Example 169) as described in

Example 82 in 91% yield as a pale yellow solid. mp —

ds) 6 2.18 (s, 6H), 3.45 (s, 2H), 3.47-3.52 (m, 2H), 4.30-4.33 (m, 2H), 6.69 (s, 1H)

B 743(d,2H,J=9.0 Hz), 7.51-7.61 (m, 4H), 8.54 (¢, IH, J = 6.0 Hz); HRMS calc'd fo;
15 CHyxN3;0F (MY 337.1590, found (M™* ) 337.1580; Anal.(C2oHN;0F) C, H,N. |

= 172174 °C; '"H NMR (DMSO-
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1H NVR (DVBO-4) 8 0.82-0.98 (m 2H), 1.46-1.65 (m 511), 1.28une2086(m 1
H, 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 2 June 2006 min. HRMS cal cd for
C23H27NA2 391. 2134 (MtH), found 391.2140. Anal. (C23H26N402.0.25 H20 C
H N Exanple 176: 1-(4-1 f(2 3-Di hydroxy-propvl | nethyl am nol nethyl |
-phenyl)-8.9- 5 di hydro-7H 2. 7. 9a-tri aza- benzof cdl azul en 6-one OH Thi s
conmpound was prepared@frominternediate 171 and the appropriate am ne
using the proceduyge ribed in Exanple 17 Received 36.2 ng (28% 1H

NMR (DVBO-4) S 2f2 X6, 3AH), NaHSGs, DMIS ( NH42-3.42 (m 3H), 3.52-3.78
J :37.8%@'3'0713@8-7.62. (m 2H),

io (m 5H), 4.33- —— t,
7.78-7.90 (m 4H)l 8N39-8A3- (m I H). = 2. 247 M. HRVB cal cd for
Anal . (C21H24N403.0.25 H20O

C21 H2SN403  381. 1¥%7 (M+H) o= ound 381.1
0.10 TFA) C, H, N. Exanple 17
1-f'4- (2. 5-Di hvdro- vnol - | - vl mexR{/l | - pheny11-
2.7.9a-triaza-benzof cdl azul en- 6- This co nd was prepared from
internedi ate 172d and the appropriate ani A8a usi H. he procedure descri bed
in Exanple 172. Received 50.7 ng (31 % 'H NVR (DVMSO-d') S 3.46-3.64 (m
6H); (3.81-3.97 (m @H), 4.41-1.62 (m 2H), 5.82 zo (s, 2H), 7.52-7.62 (m
3H), 7.74 (dd, tH _JN.8 2, 2.6 Hz), 7.81 (d§ 2H, J = 8.1 Hz)., 165 2 June
- 2006 8.55-8.58 ( H)) PLOMBO, Ety8,.rf 82 calcd for CH 21 20FN4O
363. 1621 '

i .
= o L
28% |
. cl “

171a 17 N@

(582) l-(4-Hydroxymethyl-phenyl)-8 ,Q-dihydm;7H-2,7,9a-triaza-

benzo[cd)azulen-6-one, _
fﬂm altcrflative method for the preparation of Example 58a is to react diamine

| Intermediate g (from Example 2) with 4-hydroxymethyl
sodium borohydride and terephthalaldehyde-mono-di
procedure used in Example 19,

-benzaldehyde [prepared from
ethyl acetal] according to the

.10
(171a)

1-(4-Chloromethyl-phenyl)-8.9-ik i
| . R ydro-7H-2,7,9a-triaza-
benzp[cdjazulen—6—onc N

This co - acti

mp.ound 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
complete conversion as determined by HPLC analysis the reaction was concentrated in

. v§cuo and the crude benzylchloride was without. further
, 3.060 min.

© 15

puriﬁcation_. HPLC Rt =

( 171) Title compound
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(MrH) +, found 363.1624. Anal. (C21H19FNAQ, 0.25 H20) C, H, RiJuge 2006

Man- benzol cdl axul en- 6-one O Thus conpound was prepared frominternediate
171a and the the Procedure appropriate am ne using P described in Exanple
171. Received 65.8 ng (49% 1H NVMR (DMSO-4) 8 2.27-2.53 (14,4M 2.72-3.05
io 3.58 (m 4H), 3.22-3.35 (m 2H), 3.48- (m 2H), 3.62-3.71 (m 2H),
4.42-4.59 (in, 2H), 5.36-5.52 (m 2H), 5.78-5.92 (m 1H), 7.36 (t, IH J=
7.8 Hz), 7.48-7.58 (m 2H), 7.83-7.90 (m 4H), 8.41-8.45 (m 1H). HPLC Rt

= 2506 min. Gmﬁqamédmuﬁﬁ ﬁﬁ@ﬁg Sﬁ@ﬁ‘) fQund 402.2288.
Anal . (C24HvN40 0.80 TPA) C, Uﬁ ¢ %E% th nhenet hyl

armo) net hél folytiam comalmxg 038 fantod ofabide BenZylehloride [l") as by ? %I, fd(IGazgl eR
a and the

Fine AG 014 und pr epar ed from I nt er medl a

appr opri at eégl gxts};g § ?@cﬁ@i@@é@éﬂmb@mtsmfﬁmﬂmlanuﬂeﬁb 2 meceri ved

47.0 ny (smwsmms&ewm&%ﬁh s S 2.65-3. 15 Qn,

3.27-3.38 (m 5H), 3.55-3.64 (m°"§’H)%é %&‘f}f ‘“faﬁjaspanﬁeddn@&(m

2H) 7. ?3 7by4'FCfP.}TPI'CBﬂPIlVC7 lg:g P15 ( m'le 4*15{)1"' f&la@’f&c&&s( mas combined and
neutralized with 50% NaOH solution. The product was extracted with EtOAc (x5) to .
give 36.2 mg (28%) of an off white solid. Subsequently, most compounds were

concentrated directly from the HPLC fractions and will contain some fractional percent
. of TEA.
. _

10 "HNMR (DMSO-d,) § 3.45-3.58 (m, 6H), 3.88 (s, 2H), 4.43-4.49 (m, 2H), 5.83 (m,
2H), 7.35(, 1H, /= 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 caled for C21H21N4O 345.1715 (M+H)*, found
'345.1699, Anal. (Clez'oN.;O-O.ZS EtOAc) C, H, N.

5

-2 7 9a-tnaza-benzo [ azule -6-one

0 o
.
e
\dm NO.BF, _tBuONO OMe  HNCH,CHNH, F: H
MeNO;, 0 °C NH: cuar, CH4CN Br DMA, 100 °C N)

NO, NO;, H
1
728 . 172¢ «
_ . Q o o
1) Hy, 10% PA/C F NH F
) soc, CHiCN DMSO, DIEA, 1t N
2) NaHSO,. OMF Rl p;
by "gb“ s
éb« @ o y Crow |

| Alternate method for formation of intermediate k (from Examble 18) and Example §7.
20 . (172b) 2-Amino-5-fluoro-3-nitro-benzoic acid methy! ester
To & solution of nitroso tetrafluoroborate (4.75 g, 35.8 mmol) in 250 mL of
| nitromethane at 0 °C, was added methyl 2-amino-4-fluorobenzoate (Rodriguez, US
Patent Publication No. 3,949 y081) (5.50 g, 32.5 mmol). The reaction was stirred at
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1H). HPLC Rt = 3.075 min. HRMB calcd for C26H27N40 411.218% Jumerd006 f ound
411.2188. Anal. (C26H26N40.0.60 TFA) C, H, N Exanple 180: 1

-(4-(Butyl -(2-hvdroxv ethyl)-am nol nethyl! phenyl) 7 8 9
tetrahvdro-2.7.9a-tri aza- benzof cdl azul en-6-one 0. io0 This conpound was

prepared frominternediate 171a and the appropriate am ne using the
procedure described in Exanple 171. Received 32.3 ng (24% 'H NVMR (DVBO d6)

8 o 81-0.94 (in, 3H), 1.16-1.79 (m 5H), 2.97-3.37 (m 4H), 3.46- 3.83 (m
7.31-7.40 (m 1H), 7.46-7.66 (m 211), 7.77-7.99

4, 24-4, - o4 [
(m 4H) , "%‘%’{n &@P‘E?ﬂhm ppyl comnlete by TL.C:. Thsreattion wiRMhes 2bficknfrated GREH29NAO

i's 393. 2290phrifidd O 0.60 TFA) C. H, N
Exanpl e 181 144- ?‘(2 %ugg g@“@é‘?@ﬂ%ﬁ%%@%wmSQﬁ@rgfmro@cV 8 9
12t r ahydr o- 72%)9a- t t i aza- benzof cdi azul en 6-one 0 167 2 June 2006 This -

conmpound wa j nternedi ate 171a and the appropriate amne
using the gﬁ%%égﬁ%d 3H), 8:04(dd B, 1/74 8.4R8 2cHx)e . 13%d® 1y S(28% 'H

NVR ( DVBO- dBR He), 2H), 3.51-3.66 5H)
252 asn (o Ak AD TS i b mcan. (3 ) 1y 7 37 (e e ) =
7.8 Hz), 7.68-7.78 s(m211)786799(in 4H), 8.42-8.48 (m | H).

L ot G M g o o & B0 21
This compound was prepared from 2-amino-5-fluoro-3-nitro-benzoic acid methyl ester
according to the procedure described in Example 2 for thé intermediate b’. Obtained

10 4.02 g (100%).
'H NMR (DMSO0-d,) 8 3.90 (s, 3H), 7.99 (dd, 1H, J = 8.3, 3.0 Hz), 8.30 (dd, 1H, J =
7.7,3.0Hz). HPLC Rt =4.384 min.

k) 7-Fluoro-9-nitro-l.2.3.4-teuahydro-benzo[e][l ,4ldiazepin-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%).
Sec Example 18 for compound characterization,

20 o7 4-Fluoro-l-(4~hydroxymethyl-phenyl)~8 9-dxhydro-7H-2.7 9a~tnaza-
benzo[cd}azulen-6-one

This  compound was  prepared  from  7-fluoro-9-nitro-1,2,3 «4-tetrahydro-
benzo[e]{l +4]diazepin-5-one, via reduction to intermediate | (Example 18), and 4-
hydroxymethyl-bcnzaldehydc using the procedure described in Example 171.

25 See Example 97 for compound characterization.

Preparation of Example 172.
(172d) l-(4-Chloromcthyl-phenyl)-4—fluoro-8 9-dihydro-7H-2,7 \9a-triaza-
benzo[cd]azulen-6—onc
3o This compound was preparcd from intermediate 97 and t!nonyl chloride usmg the
procedure deseribed in Example 171 for 171a,
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-yyridin 1yl h met vi --nnenvl L_7 7 Q9 10 2 June 2006
2.7.9a-triaza-benzof cd] azul en-6-one 0 -tetrahvdn This conpound was prepared
frominternediate 171 a and the appropriate amne using the procedure
described in Exanple 171. Received 48 ng (39% 'H NVWVR (DVBO-d) S 2.14-2.45
(m 2H), 2.95-3.21 (m 2H), 3.43-3.82 (m 4H), 4.17- 4 .63 (m 4H), .
5.61-5.78 (m 1H), 5.81-6.06 (m 1H), 7.3? (t, 1H, J = 7.8 Hz), 7:62-7.76
(m 211), 7.86-7.99 (m 4H), 8.41-8.48 (in, | H. HPLC Rt 2.610 min. HRVS
calcd for HPHERNAG. 1872 (M+H) +, found 359.1886. Anal. (CnH22N4Q 0. 85
TFA) C, . H, N. 20, .xammle 1R3. 1 f4-Iphenethyl anvno-Meth

benzof cdl azul en-6-one 168 2 June 2006 NH Thi s conpound was prepared from

i ntermedi ate 17 t he appropriate am ne using the procedure described
in Exanple 171. @&33?%%? ¢rg (59% 'H NVR (DMBO.4) 8 2.83-2.96 (m 2H),

3. 712 ggsﬁpﬁi%ﬁﬁﬁgﬁ?%@wﬁﬁﬁe 1736 06 sopopriaimias 85 6. 41
" 1H) 5 HPescriked in Bxgogle ii7h, wiR i 028 (M:H) +,
found 367, 3958ng (5%, (Co51 a0 B8 s St DHER fof B REcctbed )

'"H NMR (DMSO-d,) & 1.48-1.62 (m, 1H), 1.98-2.05 (m, 1H), 2.37-2.39 (m, 1H), 2.48-

2.53 (m, 2H), 2.63-2.75 (m, 2H), 3.54-3.74 (m, 4H), 4.16-4.28 (i, 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

0 (dd, 1H,J = 10.6, 2.6 Hz), 7.81 (4, 2H, J = 8.0 Hg), 8.54-8.58 (m, 1H). HPLC Rt =

2.532 min. HRMS calcd for C2|H22FN4O§ 381.1727 (M+H)*, found 381.1717. ‘Anal.
(C21H2 FN,40,-0.25 H;0)C,H, N.
| Example 173: 1-[4-((2R)-2-Hvdroxymethvl- lidin-1-y]methvl)-phenyi}-8.9-
is dih dro—'_7H-2 7 9a-u-iaza-benzo azulen-6-one ' :
o]

NH

OH

£

This compound was prepared from intermediate 171a and the appropﬁatc amine using
:he procedure described in Example 171. Received 54.3 mg (41%)
H NMR (DMSO-d) § 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), 4.104.31 (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, IH). HPLC Rt = 2.401 min. HRMS calcd

for C;,H,sN,O, 377.1977 (M+H)*, found 377.1989. Anal. (C22H24N40,-0.25 H,0
040 TFA)C, H, N. ' ’
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xanpl e 184: 1-(4-112-(3-Methoxyzphenvl)-ethvlanm nol nethyl R-Juner2006
tatrahvdro-2.7.9a-tri aza- benzof cdl azul en-6-one 0 Ov 1 2.7.8 H This
conpound was prepared frominternediate 171a and the appropriate am ne
using the procedure described in Exanple 171. Received 148.7 ng (45% 'H
NVR (DMSO-d6) S 1.91-1.98 (m 2H), 2.91-2.28 (m 2H), 3.52-3.61 (m 2H),
3.73 is (s, 3H, 4.30-4.38 (m 2H), 4.43-4.50 (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- br s, 1H. HPLC Rt = 2.970 nmin. HRMS cal cd
for Co6H27N#SERIOY 1343, ( Ial44(2-Hydronwevrrdlivind yilzhethhy ILBOHARDIO 2. O TFA)
C, H N 2 X benZoted 11 - Il 2- (4- Fl uor o- nheny yT.am no et hyl )
phenyl) 2 € =2 =triaza benzof cdi azul en-6-one. 169, 2 June
2006 0 NH Thi s conpound was prepared frominternediate 171 a and the
appropriate am ne using the pr dyrggdescribed in Exanple 171. Received

132 ng (45%.'H NVR (DMSO-Q 8 3 8 (m 2H), 3.23-3.33 (m 2H),

3.58-3.66 (m 2H), 4.34- 4.45 (N 4.51-4.59 (m 2H), 7.22 (t, 1H, J =
7.7 Hz), 7.33-7.48 (m 4H), 7.74 2H, J = 7.7 Hz), 8.93-8.07 (m 4H),

8.53 (br s, 1H). ‘HPLC Rt = 3.000 m N.__HRVS calcd for C25H24FN4AO 415. 1934
(MtH)*, found 415.1914. Anal. (C25 01.6

OH
T
This compound was prepared from intermediate 171a and the appropriate axﬁinc using

5  the procedure described in Example 171. Received 26.1 mg (21%)
'H NMR (DMSO-d,) 5 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), 445 (s, 2H),
4.69 (s, 1H), 735 (t, 1H, J = 7.8 Hz), 7.50 4, 2H, J = 7.8 Hz), 7.80-7.90 (m, 4H),

8.39-8.:13 (m, 1H). HPLC Rt = 2.281 min. HRMS caled for Cz;Hz3N4O, 363.1821
10 (M+H)", found 363.1831. Anal. (C2;H2N40,-0.25 H,0) C, H, N.

15 This compound was prepared from intermediate 171a and the appropriate amine using
@e procedure described in Example 171. Received 57.3 mg (43%) :
'"H NMR (DMSO-d,) 60.82-0.98 (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), 4.334.57 (m, 3H), 7.35 (t, 1H,J
.—_- 1.8 Hz), 7.46-7.67 (xg, 2H), 7.78-7.96 (m, 4H), 8.37-8.41 (m, 1H). HPLC Rt = 2.496
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TFA) C, H, N. io Exanple 186: 1-(4-1f2-L4-Methoxv phenyl) - éJune2®06o et hyl)
heny01l-2 7 8 9 ro-27 9ad4daza- benzof cdl azul en-6-one 0 NH This conpound was
prepared frominternediate 171a and the appropriate am ne using the
procedure described in Exanple 171. Received 163.7 ng (49% is 'H NWR
(DVMBO-d6) 8 3.04-3.13 (m 2H), 3.28-3.42 (m 2H), 3.61-3.77 (m 2H), 3.88
(s, 310,4.45-4.52 (m 3H), 4.61-4.72 (m 2H), 7.11 (d, 2H, J = 7.7 Hz),
7.35 (d, 2H, J = 7.7 H), 7.54 (t, 1 H J=7.7 H), 7.87 K 2H J =7.7

Hz), . 8.0 HPLC Rt = 2.970 min. HRVS cal cd
f or C26H27N402 4 féﬁh(ﬁﬂ?r?ﬂ”g\e@&rﬁ?dﬁ%“z@?ﬁ) ‘Arfaind G0PEHIBNARRAI2. O TFA)
C H N ZOCﬁH&NMzOJlﬂHzQﬁ)Q@HEnarmI e 187: 1-14-fllsobutvl-nethvl am no)
meth 1 henyll 8 9-dihvdro-7H 2.7.9a-triaza-benzof cdl azul en-6-one 0 This

_corrpound was prepared from internediate 171 a and the appropriate anmne

pl.e 171, Received 64.9 ng (26°/c) tH
LORYI ymethvl-amiano|-methvi ) -phe . 3H)

. 2.85- 35024 -5.041632 4.55 (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, 114).
HPLC Rt = 2.167 min. HRVE calcd for C22H27NAO 363. 2185 ( M+H) +, f ound
363.2180. Anal. (C22H26N40. 0. 75 {H2® .. 0 1.0 TFA) C, H N Exanpl e 188:
144- Cvcl obut vl am nonmeth -} 1 @ 1) 9-di hvdro7H 7 9a tnaza

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,) § 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 (r;n.

4H), 8.39-8.43- (m, 1H). HPLC Rt = 2.247 min. HRMS caled for Cy;HasN4O;s

381.1927 (M+H)", found 381.1916. Anal. (C21H24N403.0.25 HzO. 0.10 TFA) C, H, N.

15 2,7.9a-triaza-bcggo|célazulcg~6—onc

N
This compound was prepared from intermediate 172d and the appropnate amine using
the procedure described in Example 172. Received 50.7 mg (31%)
1
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),752-762 (m,3H),774 (dd, 1H, J = 8.2, 2.6 Hz), 7.81 (d, 2H, J = 8.1 Hz)
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benzol dl azul en-6-on 0 NH =s Thi s conpound was prepared fro?ZJune 800fkdi at e
171a and the appropriate am ne using the procedure described in Exanple
171. Received 58 nmg (21 %9 'H NWR (DMSO-d6) 61.71-1.89 (m 2H), 2.08-2.24
(m 41), 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 O s, 1 H. HPLC Rt = 2.531 min. HRMS 171 2 June
2006 cal cd for C22H27N4AO 363. 2185 (I\/H—|)+ found 363.2180. Anal.

(C22H26N4 0. 8155-8.584H, 1 9{#5¢ N. Fza-mmle. 189: 1 -(4(IC hi ophen 2
yl net hyl )aw\%_lu\ur_rfgﬁ'\yﬁépheny tg %%?m*ar SIRMSTdlcd fér @9H 5N, .{@ ?jﬁ&

azul en-6-0 olind 363: 16240 WG, i nt er medi a and the
appropriate am ne using the- pro\gg re desc%%éﬁ)ntrﬁrz’%anpl e 171. Received

63.2 ng (20% HNI\/R(DI\/SOQ8351359(m 2H) 4.24-4.32 (m 3H),

4.42-4.51 (BRambld 176 f (m. ] 44(m 2H) 7.66-7.70 (m
3H), 778796(m P o EEhphe rafidio-2 RS (M 2)
389 (M+R) . B \BAEHAE c H N am [ e 190:

1- (4Di nro2vl am norret th nhenvII 8 9-di hvdro-7N 7 9a [Haze is
benzol cdl azul en-6-one 0 This conpdgnd was prepared frominternediate 171a
and the appropriate am ne usi pe eNRr ocedur e described in Exanple 171.

Recei ved 56.3 ny (17%

. N\

S CO

; mpound was prepared from j Intermediate 171a and the appropriate amine using
¢ procedure described in Example 171. Received

. 65.8 mg (48%)
1
H
NMR (DMSO-d) § 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 (
1H), 7.3 - iy
H),7.36 (¢, 1H, /=78 Hz), 7.48-7.58 (m, 2H), 7.83-7.90 (m, 4H), 8.41-8.45 (m, 1H).

«H2sN4O 402.2294 (M+H)", found

HPLC Rt = 2.506 min. HRMS caled for C
402.2288. Anal. (C24Hz7N40-0.80 TFA) C.H N.

15

N
\

Tlus compound was prcpared from intermediate 17

1a and the appropriate amine us;
the procedure described in Examp!e 171. Received -

47.0 mg (34%)
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1H NV\R (DVMBO- 4) 6 0.90 (t, 6H, J = 7.5 Hz), 1.67-1.77 (m 24dphe 20005- 3. 07
(m 4H), 20 3.52-3.62 (in, 2H), 4.41-4.51 (m 4H), 7.39 (t, 1 H J =7.8
Hz),. 7.73 (d, 2H, J = 8.1 172 2 June 2006 Hz), 7.89-7.92 (in, 2H), 7.98

(d, 2H, J =8.1. Hz ), 8.46 (br s, 1H. HPLC Rt = 2.844 min. HRVS cal cd

for C23H29NAO 377 2341 (MtH) +, found 377.2336. Anal. (C23H28N4Q. 0.58 H20,
2.0 TFA) C. H, N 5 Exanple 191: 144-1 | (Benzof

1, 3l di oxol -5-vLnet hvl | -amnol -nmet hyl | phenyl)8 9

was pr epar odt NVAREPNSG AR ERED 15160, 80 T8 38 0pe i Babe amarsc  he
(DVEG d6) 8.3 Shoa ko (m ok AT AT, 1o 6on ) scasrh st m. 4. 43-
4.50 (m 2HH.cHBEC Bt =3.975 !ain@9HBMS &difd for caam.owi 2185 g&zg f&dﬂfH) =

LPECHZRz = 2@&73‘319l %M@&M@W@?ﬁ%ﬁiémﬁ 1770 (MH) +, found

©A477.17706  Anal . (C25H27TNAC3.2.25 TFA) C, H N is Exanple 192:.
1-f4-fl ndang] - | ?m norret th henyl 8 9- d| hydro 7H 7 9a triaza
benzof cdl H oY g 4q{ [Buryl(2-hwma otk i

OH

10  This compound was prepared from intermediate 171a and the appropriate amine usxng
- the procedure described in Example 171. Received 32.3 mg (24%)
'H NMR (DMSO-d;) § 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 CxHxNO
15 393.2290 (M+H) found 393.2288. Anal. (C;gstN.;O 0.60 TFA) C, H, N.
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2 June 2006 'H NVR (DMSO-d6) 8 2.14-2.24 (m 1H), 2.34-2.42 June 204p,
2.74-2.84 (m IH, 2.97- 3.07 (m 1H), 3.36-3.46 (m 2H), 4.19-4.36 (m
5H), 4.69-4.81 (m 1H), 7.16-7.27 (m 4H), 7.53-7.60 (m 3H), 7.74-7.83
(m 4H), 8.33 (br s, 1 H. HPLC Rt = 2.927 HRVS cal cd for C26H2sN40

409. 2028 (M+H) +, found 409.2030. Anal. (C26H24N40.1.9 TFA)- C-—H—N~ 193:
3-rf4-f6-0z0-6.7 8 9-tetrahvdro-2 7 9a triaza benzof cdl azul en

benzvl | -furan-2-vlnethyl aminol-propionic acid ethyl ester 0O OEt Oio
Thi s conpo s prepared frominternediate 171a and the appropriate am ne
usi ng the%o%%&ﬂ?ﬁ'@g @3 Brepied fiom imtexmpdiate 11712 afe 8 ARh 5D %g% 'H
*4%?’ 2°E§‘ a?.qg%- ngs3 (

NVR ( DVBO- a3 d = 6 . 2.53-2.77
2H),( 3.51@%‘3‘3"(%&&2%5",@%%‘?“&’%Zl@t‘zé“sIWJ?letpgéﬁ%)s-4. 47 (m 6H), "

6. 53-6. 66 M SN 7R 1 712074 »d . A 8.45 O s, 1H).
foa v bl L L G
. . . ], 8 , 1H), N37 @(mﬁ 27?%1)85?;&“;%

~phenyl® -

1241- Net hy (myBHY, 1865799 @n, W) §.&E-§'r4§;’(‘é}rj gkx)geﬁg:% g'm 2448 min, 2088 eaiss 1 NH

di hvdro-7H:.2. 7. 9a-tri aza-benzofc

Thi s conpo @%Nﬁewﬂé’mf(mm)t,rfoeﬁm. 1 the appropriate am ne
using thegpgocedure described in Exanpl é@:?i. eb@’%@ﬁﬁﬁz'ggrﬂ%h@%

10

O
This éompound was prepared from intermedijate 171a and the appropriate amine using
:he procedure described in Example 171. Received 48 mg (3§%) '
_' H NMR (DMSO0-d) § 2.14-2.45 (m, 2H), 2.95
15 4.63 (m, 4H), 5.61-5.78 (m, 1H), 5.81

(m, 2H), 7.86-7.99 (m, 4H), 8.41

-3.21 (m, 2H), 3.43-3.82 (m, 4H), 4.17-
“6.06 (m, 1H), 7.37 (t, 1H, J = 7.8 Hz), 7.62-7.76
-8.48 (m, 1H). HPLC Rt = 2.610 min. HRMS calcd

for C;H»NLO '359.18.72 (M+H)", found 359.1886. Anal. (
H,N. |

C2H2)N,0-0.85 TFA) C,

20

benzoled]azulen-6-one
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'H NVR (DMBO-d6) 81.53-1.69 (m 2H), 1.80-2.07 (m 4H), 2. 28upe2906m 2H),
2.82 s (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 411), 8.47 (br s, 1H. HPLC Rt = 2.351 nin.
HRVS cal cd for C24H30N50 404.2450 (M+H)+, found 404. 2456. Anal .
(C24H29N50. 3.25 TFA) C, H N io0 Exarrple 195: 1-(4-f f(5-Methyl-furan-2

yl met hvl )am nol nmethyl | phen |y 1 8

di hvdro-7H 2. 7.9a-tri aza- benzolcdl ZSUl en-6-one 0 NH This conpound was
prepared frominternediate 171a andythe appropriate am ne using the

procedure described in Exanple Heived 64.7 ng (249 is IHNWR
(DVBO-d6) 8 2.30 (s, 3H), 3.49- (mp3H), 4.19-4.33 (m 4H), 4.41-4.51
(m_.2H), 6.15 (m IH), 6.51 (m N-7.37 (t, 1H, J = 7.8 Hz), 7.68 (d, 2H,
J =8.1Hz), 7.88-7.95 (m 4H),NSX46 (br s, . HPLC Rt = 2.713 mn. HRMS

f oun /. 1817. Anal .

calcd for C23H23NAQ2 387.1821 (M+H)
2 Ju 006 Exanple 196: 1

(C23H22N402.1.25 TFA) C, H, N 20
-f4-(Benzyl am no- met hyD - Rhenyl| 8 di hv, -7H 279a tnaza- |
benzof cdl azul en- 6-one NH Thi s conpound-w#$ prepared frominternedi ate 171a

Recei ved 7oy bdriohnd M Bl fompiolenBefiy® 1964 it &S Sppropma smineABINg 57 (m
‘;’HZ; ; 471 gg Eth@ﬁro@qﬂmﬁlﬁ;qn?d&?%;ﬂ@lYmR&bﬁvcdh@ﬁlé((@% H (J = 411)8 ) (br
, oo 03@8&7!#@9 8255 Jofetm, 280, 309 B30 (c, 2H), 3.41-3 49”(1m. 2H), 4.28-
5 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), 8.33-841 (m, 1H). HPLC Rt = 2.907 min. HRMS calcd for CasHasNeO
397.2028 (M+H)", found 397.2018. Anal. (CzsH24N:0-2.0 TFA) C, H, N.

Example 184: _ 1-(4-{[2-(3-Methoxv-phenv])-eth lamino]-methvl }-phenvi)-2.7.8.9-
10 tetrahydro-2.7 9a-triaza-benzofcdlazulen-6-one
o]

NH

R

This compound was prepared from intermediate 171a and the approﬁriaic amine using

the procedure described in Example 171. Received 148.7 mg (45%)

'H NMR (DMSO-dy) & 1.91-1.98 (m, 2H), 2.91-2.28 (m, 2H), 3.52-3.61 (m, 2H), 3.73
15 (s, 3H) 4.30-4.38 (m, 2H), 4.43-4.50 (m, 2H), 6.80-6.89 (m, 4H), 7.25 (¢, 1H, J = 7.7

Hz), 7.36 (1, 1H, J = 7.8 Hz), 7.67 (4, 2H, J=18 Hz), 8.84-8.98 (m, 4H), 8.48 (br s,

1H). HPLC Rt = 2.970 min. HRMS calcd for Cy6H21N4O; 427.2134 (M+H)*, found

427.2117. Anal. (C3H36N402-2.0 TFA) C, H, N.

20 -Example 185: 1-(4-( f2-(4-Fluoro—ghcgﬂ )-ethylanunol-mcthyl }-phenyl 1-2,7,8,9-

te dro-2 jaza- C ne
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C24H23N40O 383. 1866 (MrH) , found 383.1883. Anal. (C24H22NAQ Qurg 2406, 1. 5
TFA) 10 C H, N Exanple 1 7: 1-f4-llndan-2-viam 0 ethvil-nhnyll 8_
9-di hydro-7H 2, 7,9a tnaza- benzofcdl azul en-6-one 0 NH is This conpound was
prepared frominternediate 171a and the appropriate am ne using the
procedure described in Exanple 171. Received 138.9 ng (43% 'H NWR
(DVBO-d6) 6 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 (d,
2H, J = 8.3 Hz ), 8.47 20 (br s, lH)O HPLC Rt = 2.554 mn. HRMS cal cd for
C26H25N40 409. 2023 (MtH) +, fou “R934. Anal. (C26H24N40.2.0 TFA) C, H,
N. 176 2 June 2006 Exanple 198: 4- (3. 4-Di hydro-| Hisoquinolin 2
yl met hyl) phenyl | 8 9-di hvdro-7H YZ. IN®4- tri aza- enzof cd 1 azul en-6-one s
Thi s conpound was prepared from iNd=€rnedi ate ¢ a and the appropriate
am ne using the procedure describeg-=0 Exang 171. Received 142.4 ny
(44% 'H NVR (DMSO-d6) S 3.09-3.17 ¢ 2H) , 83-3.46 (m 1H), 3.51-3.60
= ), 4.47-4.54 (m 2H), 455-4.63

(m 2H), 3.67- 3.79 (m 1Hj, 437-4.
(m 2H), 7.21-7.31 (m 4H), 7.39 (t, MNH = 7.8 Hz), 7.77 (d, 211, J= 8.2

Hz), 7.89- 7TH# céiboutidw H.'0,J =28.2H ), 847 O s, 1H. HPLC
R = 2 336 min. %OI\/B caﬂs?ﬁa’%f)%m“‘aég!%@shg Rppippriate hmiteCusitfz0. 2015.
Anal . ( C26HheRrgeduredeserbedin Eriample ﬁiﬁ'ﬁ&c_@h&@?%z&,?g- nzvl - met hyl - am no
WEt-hW)'phaﬁ’MMbh dgg ZH 7 9a triaza-ben ?c azul en-6-one 0O
)6 3.02-3.08 (m, 2H), 3.23-3.33 (m, 2H), 3.58-3.66 (m, 2H), 4.34-
5  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 @,
2H, J=1.7 Hz), 8.93-8.07 (m, 4H), 8.53 (br s, 1H). HPLC Rt = 3.000 min. HRMS

caled for CasHaFN4O 415.1934 (M+H)", found 415.1914. Anal. (C2sH23FN,O -1.6
TFA)C,H,N. |

10 .am le _186: 1-(4-{[2-(4-Methoxy-phenv} thylamino}-methv!}-phenvl 2.7.8.9-

10-2.7.9a-triaza-benzolcdlazulen-6-one

o
NH

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 '_H NMR (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), 4.614.72 (m, 2H), 7.11 d, 2H. J=17.7 Hz), 7.35 (, 2H J
=7.7Hz), 7.54 (t, IH, J = 7.7 Hz), 7.87 (d. 2H, J = 7.7 Hz), 8.06-8.17 (m, 4H), 8.'63
(br s, IH). HPLC Rt = 2.970 min. HRMS calcd for CygH;N,O, 427.2134 (M+H)",

found 427.2117. Anal. (C26H26N40,-2.0 TFA) C, H, N.
20 ' |
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J IS Me This conpound was prepared frominternediate 171 & Jung 2006
appropriate amne using the procedure described in Exanple 171. Received
197.6 ng (62% 'H NVR (DMSO-4) S 2.61 (s, 3H), 3.52-3.59 (m 2H), 4.22-4.40
(m 2H), 4.45-4 62 (rn, 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 mn. HRVE 177 2 June 2006 cal cd for
C251125N40 397.2023 (M+H) +' . found 397:2035. Anal. (C3 H 4MNO0.0.25 H2Q
2.0 TFA) C,_H N s ttaza- benzofcdl azul en- 6-one NH I\/E Thi's conmpound was
prepared fr&Rmpye b : : : OREihd , 3 QUS he
procedure degeri Ile 71. Recei ved 1. ny | DVSO- 4)
S 1.28 (s, B€ 3 51-3.59 (m 2H), 422430 10 (m
"2H), 442450(m3H) 725741(rr1061j) 7.68 (d, 2H, J = 8.3 Hz),
7.88-7.96 (m 4H), 8.47 (br s, P Rt = 2.248 mn. HRIVB-cachfor
C26H2VNAO 411. 2179 (M+H)+, foun : 3. Anal. (C26H26N40.2.0 TFA) C, H;
N. e 201: 1- 4- 3-Penl- rola <meyh 1 -hen 1 -8 9-dih dro-7H2 79 is
triaza-benzof cd)zul en-6-one 0 NH Thi g¥conpound was prepared from
Internmediate 171 a and the appropr"ra e am ne using the Procedure described
i n Exanple 171. Received 73.2 ng (22 "HNWR (DMSO-4) S 1.90-2.00 (m

2H), 2.64-2.69 (m 2H), 2.93-3.05 ( ’/ifo‘
_ N\ _
This compound was prepared from mtermcdxate 171a and the appropriate amine using
s  the procedure described in Example 171. Received 64.9 mg (26%)
'H NMR (DMSO-d;) § 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), 4.324.55 (m, 4H), 7.37 (t, 1H, J = 7.7 Hz), 7.73 (d,
2H, J = 1.7 Hz), 7.96-8.14 (m, 4H), 8.43 (br s, 1H). HPLC Rt = 2.167 min. HRMS

caled for szHz7N4O 363.2185 (M+H)* found 363.2180. Anal. (C3oHaN(O-0.75 HzO
10 10TFA)C,H,N.

benzo[cd)azulen-6-one

NH

s This compound was prepared from intermediate 171a and the appropriate amine usmg
the procedure described in Example 171. Received 58 mg (21%)

1

. HNMR (DMSO0-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 = 1.7 Hz), 7.68 (d,
2H, J = 7.7 Hz), 7.87-7.96 (m, 4H), 8.43 (br s, 1H). HPLCRt*2531 min. HRMS
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20 3.60 (m 2H), 4.25-4.31 (m 2H), 4.40-4.51 (m 3H), 7.18& urex200é, 5H),
7.39 (t, 1H J 7.9 Hz ), 7.69 (d, 2H, J =8.2 Hz), 7.88-7.96 (m 4H), 8.47
(br, s, 1 H. HPLC Rt 178 2 June 2006 3.092 min. HRVS cal cd for C26H27N4AO
411.2179 (MtH) +, found 411.2186. Anal. (C26H26N40. 2.0 TFA) C, H, N
Example 202: 1 -(4-1 IMethvl-(2-nvridin 2 |-ethyl)amnol methyl | vhen 1 9
di hvdro-7H-2. 7. 9a-tri aza- benzof cdl azul en-6-one 0 Me This conpound was
prepared frominternediate 171a and the appropriate anm ne usi ng the

pr ocedur e le 171, Received 16.2 ng (6% 'H NWR (DMSO-4),B
2.51 (s, gﬁgf f?’ ?ﬁ%ﬂﬁﬁﬁmmwsmmm 21802 hemu ACHHNAR0.758,0i n, 2H)
4.48-4.59 {OTEA)G, H, 7.49 (m 2H), 7.54-7.75 (m 3H), 784811(m6|—|)
8.50 (br s, 1H). HPLC Rt = 2.174 min. HRMS cal cd for C2SH26N50. 412. 2132

( M+H) +, found 412. 2139 Anal . (C25H25N50.1.0 H2O, 3.0 TFA) C, H N Exanple
203: 1-(4-gd ‘ ett}yl ) am noI rrethyll-phenvll 89 is

di hvdr 6- 7H 2. ; 23 i eBYIs-8(9

prepared f w-ﬁaze-de szena@_gné he. approprl ate ani ne usi ng t he
procedure described in Exanple eceived 14 ng (4% 'H NVR (DVBO-4) 8
1.06-1.23 (m 3H), 2.62-2.79 (m 41 , 3.53-3.67 (m 4H), 3.87- 20 3.98 (m
2H), 4.46-4.58 (m 2H), 7.35-7. NEH) 7.55-7.67 (m 4H), 7.82-8.00 (m

179. 2 June 2006

This compound was prepared from mtcrmedxate 171a and the appropnate amine using

the procedure described in Example 171. Received 63.2 mg (20%)

'HNMR (DMS0-d,) § 3.51-3.59 (m, 2H), 4.24-4.32 (m, 3H), 4.42-4.51 (m, 4H), 7.11-
10 713 (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. (C22H30N,0S-2.0 TFA)
C,H,N.

15 benzolcd]azulen-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%)

1
HNMR @MSM)6090 (t, 6H, J = 7.5 Hz), 1.67-1.77 (m, 4H), 2.95-3.07 (m, 4H).
20 352—362(m, 2H) 4.41-4.51 (m, 4H), 7.39 (t, IH, /= 7.8 Hz), 7.73 (d, 2H J=8.1
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6H), 8.48 (br s, 1H. HPLC Rt = 2.214 min. HRMS cal cd for @826
426.2288 (MH)+, found 426.2285. Anal. (C26H, 7N50.0.5 H20.3.0 TFA) C, H,
N. Exanpl e 204 2-Pvridin-2 vi-ethylam nol-niethvll nhe~vl } g 9 di hydro-7H
S 7.9a-tnaza-benzocdl azul en-6-one 0 NH This conpound was prepared from
internmedi ate 171a and the appropriate am ne using the procedure described
in Exanple 171. Received 15.8 ng (5% 'H NVR (DMSO-d4) 8 3.13-3.21 (m 2H),
3 34 3.44 (m 2H), 3.51-3.59 (m 2H), 4.32- 4 39 (m 3H), 4.44-4.49 (m

. T 58 %)3?82%23@?71)&33 i 1*@ éléiz2§4611hys7l}l%z_c}1;£3§t(gmzeéprﬁ n.

HRVS cal canfnor FE2NIS2 6069 398, 1
(CZ4H(7:gNgO 0.5 H20, 2. 25 Tféﬁ%%%ﬁ‘éwm‘éx@hﬁ% z‘g%‘“‘g %9’7 ﬁgf’aweéﬂall 2-
" di n- 4- vl (GﬂHZENMﬁQHQQEZH'IfA-)@M N.8 di hvdro 7H2 7 a-triaza

benzof cdi azul en-6-on 0 Me’ -This conpound was prepared frominternedi ate
171a and the appropriate amne using tl'e Procedure descri bed I n Exanpl e

171. ReceiBxathpfe 41917 553@0 { Zo[ ) B oxeP 881, B{ 2 93-3.23 (m
3H), 3.24-3 87 [m 8F). 3 882 ’%@9 ,"H.h = A"Y%}‘ﬁﬁm -8.01
On, 9H), B aza m n. HRVS cal cd for C28H26N50
412.2132 (I\/HrH))r found 412.2124. d\nal . (C25H25N50.0.5 H2O, 3.5 TFA) C, H,
N s Exarrple 206: 1-f4-f(2-Pvridi -4 || --ethvlam no)-nethyll-phenyl | 8 9

di hydro-7H

. : . O
NH :

This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 154.8 mg (15%)
10 'H NMR (DMSO-d,) & 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 CysH23sN,O5 477.1770 (M+H)*, found 477, 1770. Anal. (Cst-nN403 2.25
"TFA)C,H, N. '

15

_ ~—NH
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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2.7.9a-triaza-benzof cdlazul en-6-one O NH This conpound wag Jwe@@Ped from

I nternmedi ate 171a and the appropriate amne using 10 the procedure
described in Exanple 171. Received 11.6 ng (3% 'H NVR (DMVMSO 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), 7.24-7.27 (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 mn. HRVS calcd for C24H24N50 398. 1975 found 398. 1969. Anal .
(C24H23N5Q. 0. 75 is -H20, 3.25 TFA) C, H N Exanple 207:

1-f 4- ({ r 2- ANMR{BMSO-d,) 3. 1éﬁﬂ}|(m,dﬁbf&34-mr(ﬁﬂmﬁglw1&23h \i.8.¢. d

0
comound o @8 10, E363 48160 o, £ e 3B S aamméaﬁgézﬁfa-ﬁ?mi he ®
usi ng thammsaaamoqmiem 7.8, 33%@@@5&%%58@3?3&%#8 %1;9341;5&;/@3 E7NI\/R

( DVBO- 4) %gz (s, ) 64
(7mo42(H)’ ' 3%3 7 14 ( ||?|)6m7 31)(3f&§?4(u391030JH2f‘§ 3 g'i)(d
. £, S = . ,
1H, e, ?‘N‘m%%fytiﬂm J=7.8H), 7.45(d 1H J =7.8 ),

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). 3 , HRI\/IS é:al cd for C 2gH zaNsO 450. 2288 ( MtH) +,
A/ .n ) (] E; ‘g l&

n 1-furan-2- lmcth l-ammo -propionic acnd eth lester
(o)

NH

O
/-@
10 This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Rccexvcd 35.6 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 (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, TH) 8.45 (br s, 1H). HPLC Rt = 3.008 min. HRMS

15 caled for C2;Hz9N(O4 473.2189 (M+H)", found 473.2208. Anal. (C27H28N404-1.75
' TFA)C,H, N,

Example 194: _1-(4-{[2-(1-Methyl-pvrrolidin-2- 1)-eth lam.mo -methyl }-phenvyl)-8.9-

dihzdgg;ZH-2,1,9a~gaza—bcnzol cdlazulen-6-one
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xanpl e 208-209: |-1'4Ani benzofcdl azul en-6-one 0 nonet hvl - 2 dep% PO
9-dihvdro 7H 2 7 9a triaza O H2, 10% Pd/ C 19% Overall vyield 17l1a -NH2 208
209
(208) 1- (4- Azi donet hyl - phenyl ) -8, 9-di hydro-7H 2, 7, 9a-tri aza- benzo[ cd] azul en-
6- one :
1- (4- Chl or onet hyl - phenyl )-8, 9-di hydro-71y-2, 7, 9u-tri aza- benzo[ cd) azul en-6-0
ne (0.24 is g, 0.77 mvol) was stirred in DM (8 nL) with sodi um azi de
(0.050 g, 0.77 mmol) for three hoys. The solvent was .renpved by
evaporation. and the product was usd wi thout further purification. 1R
(KBr) 3204, 3096, 2229, 1654, 3, 1319, 1139 cm, 'H NVR (DVSO 4)

) 6

S 3.50-3.58 (m 2H), 4.43-4.50 2 4.59 (s, 2H), 7.36 (t, 1 H J=7.9
Hz), 7.58 (d, 20 2H, J = 8.2 N-86-7.94 (m 4H), 8.44 (br s, 1H). HPLC
Rt = 3.059min. (209) Title conp The crude -

1- (4-azi donet hyl - phenyl ) - 8, 9-di hydr, H 2, 7¢{9x}triaza-benzo fcdl azul en-6-

one from above was dissolved in 10 f 9: N OH HC1(conc.) and placed in
a 25 Pan: shaker under H2 at npsphefe{(6 i) With 200 mg 10% Pd/C. After
2 hours, the, 182 2 June 2006 NH

This compound was prcparcd from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Received 57.9 mg (15%)

'"H NMR (DMSO-d;) § 1.53-1.69 (m, 2H), 1.80-2.07 (m, 4H), 2.18-2.34 (m, 2H), 2.82

s (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 (¢, 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 Ca4H30NsO 404.2450
(M+H)", found 404.2456. Anal. (C24H2NsO-3.25 TFA) C, H, N.

10 Example 195: 1-(4-{[(5-Methyl-furan-2-yimethvl)-aminol-methvl } -phenv1)-8.9-
dihydro-7H-2,7,9a-triaza-benzolc azulen-6-one
@)

This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Reccived 64.7 mg (24%)

15 'H NMR (DMSO-d,) & 2.30 (s, 3H), 3.49-3.59 (m.3H), 4.194.33 (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), 8.46 (br s, 1H). HPLC Rt = 2.713 min. HRMS calcd for
C23H23N4O, 387.1821 (M+H)", found 387.1817. Anal. (C23H33N40,-1.25 TFA) C, H,
N.

20 -
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reaction mixture was filtered through Celite(r), the sol veRtJuned988d and
the residue purified by prep RP-HPLC. Received 49.0 ng (19% . 'H NWR
(DVBO-d6) 6 3.46-3.54 (m 2H), 4.06-4.15 (m 2H), 4.36-4.43 (m 2H). 7.32
(t, IH J =7.5Hz), 7.60 (d, 2H, J = 8.2 Hz), 7.81-7.90 (m 4H, 8.17 O
s, 2H), 8.40 (br s, 1H. HPLC R = 2.109 mn. HRM5S ¢ ::.cd for Cl7H17N4O
293. 1406 (M+H)+, found 293.1397. Anal. (Cl17H16N40.0.5 H20,1.75 TFA) C, H.
N. Exanpl e 210: 1- (4 Pvrrolldln | -vi met hvl - phenyl) 8 9-dihvdm 7H 2 7 9a
triaza bergg ) pound was. prepared from

i nt er medi ate aanc TPPTOPTT& FRREDILVHR.O-dibwdror A Qastrides cr i bed
in Exarrplehﬁﬂlghﬂe;&m_mi% 0 ny (41 % "H NIVR(DIVBO4) S 1.69-1.76 (m
4H), 2.50-2.55 (m 4H), 3.50-3.56 (m 2H), 3.67- 372(m 2H), 4.43-4.48
(m 2H), 7.35 (t, 1H J = 7.8 Hz), .51 (d, 2H J =8.1 H), s 7.81 (d,
2H, J 8.1 Hz), 7.85-7.91 (m SNML (br s, 1H). HPLC Rt = 2.501 m n.

HRVS cal cd for C21 H23N40 347. 1866{ (M) +, found 347.1877. Anal. (C21
H22N4O. 0.25 EtOAc) C, H, N Examgre 1:
4-Fluoro-1-(4-nvrrolidin-1-ylmetiRg phen 8 9-di hydro7H 2 7 9a 20
triaza-benzof cdl azul en-6-one 183 2 e 2006 This conpound was prepared
frominternedi ate 172d and the app yat e aplne u3| ng the procedure
described in Exanple 172. Received %8 9 "H NVR (DVSO-4) 8
1.69-1.75 (m 4H), 2.44-2.48 (m 4H), e87(m 2H), 3.66- s .3.69 (m

215 ). el e Bondhchiint 38h b g e i 5
(br s, mmemmgdmdzsmedmmmuﬂé@pak&él&arn%y&%@)mo 365. 1772 (M+H) +
_found 395 HRUR (BR50-d,) §.3.51-3.59 (m, 281), 4204.27 (m, 3H), 4.284.35 (m, 2H), 4.47-
4.50 (m, 2H), 7.38 (t, 1H, J = 7.8 Hz), 7.43-7.53 (m, 5H), 7.70 (4, 2H, J,- 8; I:Iz).
7.89-7.96 (m, 4H), 8.46 (br s, 1H). HPLC Rt = 2.470 min. HRMS caled for

C24H23N40 383.1866 (M-+H)*, found 383. 1883. Anal. (C24H2:N,0-0.5 H,0, 1.5 TFA)
10 C,H N.

benzolcdlazulen-6-one

: NH
15 This compound was ptcpared 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-
417 (m, 2H), 4.34-4.41 (m, 2H), 4.43-4.50 (m, 2H), 7.20-7.31 (m, 4H), 7.38 (¢, IH,J
-78Hz),774(d 2H,J= 83Hz) 7.88-7.93 (m, 2H), 7.97 (d, 2H, J = 8.3 Hz ), 8.47
20 (br s, 1H). HPLC Rt = 2.554 min. HRMS caled for CyHasN,O 409 2023 (M+H)",

found 409.2034. Anal. (C;6H24N40-2.0 TFA) C, H, N.
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(C21H21FN40.0.1 EtOAc) C, H, N. 20 Exammle 212: |-F4-(2- Met2dune@B0fi i din 1
ylmethyl he y)j g g-d,771-7H 2 7 9a frieze-benzofcdi azul en-6..0one This
conmpound was PrcPared frominternediate 171 a and the appropriate am ne
using the procedure described in Exanple 171. Received 155.7 ng (67% 15
"HNWR (DMSO-4) 8 1.12 (d, 3H, J =6 Hz), 1.33-1.39 (m IH), 1.58-1.65 (m
1H), 1.90-1.96 (m 2H), 2.06-2.11 (m 1H), 2.41-2.53 (m | H), 2.80-2.86
(m I H, 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, | H. HPLC
R = 2. 622 BrusipleliohE 1([a 4 ) G

t he procedure descri bed

§0 'H NI\/R(DIVISO4") S 3.48-3.57 (m 2H),

N("t 1H J =7.8 Hz), 7.61 (d, 2H, J
7.88-7.93 (m 4H), 8.45 (t, IH J =
.M¥0 mn. HRMS calcd for 10 C20H, 5N50
al. (C20H'N50.2.0 TFA).C, It N Exanple
| met hyl .) phenyl 8 9-di hydro-7H 2.7
i s comound was prepared from

3.40-4.48 (m 2H),-5.55 (s, 2
=8.1 Hz), 7.72 (m 1H), 7.85 |{
5.5 Hz), 9.29 (s, 1H. HPLC R .=
344.1506 (M+H)+, found 344.1517.
214: 1-f4-(2 5-Dinmethvl -pyrrolidin-
- 9a-triaza-benzof cdl azul en- 6-one O f
internediate 171a and the appropria g the procedure described.
in Exanple 171. Received 153.7 ng (43%NH MW (DVMSO-4) 6 0.98 (s, 3H),
1.00 (s 3'|1_'?u 1.28-1.37 (m 2H), 1.77-1.8
s compound was prepared from intermediate 171a and the appropriate amine using

- the procedure described in Example 171. Received 142.4 mg (44%)
- 'THNMR (DMSO0-dy) 6 3.09-3.17 (m, 2H), 3.33-3.46 (m, 1H), 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 (¢, I1H, J= 7.8 Hz), 7.77 (d, 2H, J = 8.2 Hz), 7.89-7.94 (m, 2H), 7.99 (d, 2H,
10 J=82 Hz ), 847 (br s, 1H). HPLC Rt = 2.336 min. HRMS calcd for Ca6H2sNJO
. .409'2023 M+H)", found 409.2015. Anal. (C26H24N40-2.0 TFA) C H,N. /

1s : Me
This compound was prepared from intermediate 171a and the appropriate amine us@g
the procedure described in Example 171. Received 197.6 mg (62%)
'H NMR (DMSO-d;) 8 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, ZPD, 197 (d, 2H, J = 8.2 Hz), 8.47 (brs, IH). HPLC Rt = 2.333 min. HRMS
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2H), 2.54-2.73 (m 2H), 3.49-3.56 (m 2H), 3.76 (s, 2H), 4.2A4xne2086(m 2H),
7.35 (t, | H J=7.8 H), 7.51 (d, 2H, J =8.1 Hz), 7.79 (d, 2H, J = 8.1
Hz), 7.84-7.89 (m 2H), 185 2 June 2006 8.41 (br s, 1H). HPLC Rt = 2. 646
mn. LRVMS (mz) 375 (MtH). Anal. (C23H26N4O) C H N Exanple 215: 1 -14-(1
3 3-Trinmethyl-6-aza-bicyclof3 , Iloct-6 1 -8

di hydro-7H-2.7.9a-tri aza- benzof cdi azul en-6-on,: 0 ethyl)-tDhenvl This
conmpound was prepared frominternediate 171la and the appropriate am ne
using theg r | | anple 171. Received 155.3 ng (36% tH
NVR ( DMBO- 4)% ?@%ﬁé‘i@?ﬁ?%ﬁs @2‘”{% ; foupgl 392.2035. (Anal 38,51, N, 5-8.23 B
1.30-1.43 200IFA) CHHN, 1.48-1.59 (m 1H), 1.61-1.72 (m 1IH), 2.15}_‘?6, 1H, J
= 9.4 H), 2.91 (d, 1H J =9.4 Hz), 3.04 (m 1 H), 3.48-3.57 (m 2H),

3.75 (d, iH J =14.2 Hz), 3.89 (d, 1 H J = 14.2 Hz), 4.42-4.49 (m 2H),
7.34 (t, 1 & ) e 7 . 2H. J = 8.2 Hz), 7.80 = 8.2
Hz), 7.84-7,90 aming)-megwy|EpnyH -89 (m z)

) m_ ZH), 8. 1 Chr i . 4 Rl
429 (MHH) . mezabenzo(adphdofs 5 CH3OH) C, H, N. 15 Exanple 216: T -14-((2S
5S)-2 5-Bi s-nethoxvnethyl py-midin 1 t
9a-triaza-benzof cdl azul en 6-one O_POVE ' 186
-' - NH
“

Q.p

compound was prepared from intermediate 171a and the appropriate amine using
l;hc: procedure described in Example 171. Received 108.2 mg (33%)
'HNMR (DMSO0-4) § 1.28 (s, 3H), 3.14-3.24 (m, 3H), 3.51-3.59 (m, 2H), 4.22-4.30

Y0 (m 2, 442-4.50 (m, 3D, 7.257.41 (m, 6K, 7.68 (4, 2H. J = 8.3 Hz), 7.88.7.96 (am
4H), 847 (br s, 1H). HPLC Rt = :

2.248 min. HRMS caled for Ca6HzN4O 411.2179

o+
(M+H)", found 411.2193. Anal, (C26H2sN4O-2.0 TFA) C,H,N.

NH
This compound was prepared from intermediate 171a and the appropriate amine usin
:bc procedure described in Example 171. Received 73.2 mg (22%) :
H NMR (DMSO-) & 1.90-2.00 (m, 2H), 2.64-2.69 (m, 251,
20 3.60 (m, 2H), 4.25-4.31 (m, 2H), 4.40-4.51 (m, 3H),
=79 Hz), 7.68 (4, 2H, J = 8.2 Hy),

2.93-3.05 (m, 2H), 3.50-
7.18-7.36 (m, SH), 7.39 (¢, 1H, J
7.88-7.96 (m, 4H), 8.47 (br s, 1H). HPLC Rt =
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2 June 2006 This conpound was prepared frominternedi ate 12ldungri2@06he
appropriate amne using the procedure described in Exanple 171. Received
123 mg (29% 'H NWVR (DMSO-4) 81.50-1.63 (m 2H),'1.82-1.95 (m 2H),
3.05-3.17 (m 2H), 3.23- 3.37 (m 10H), 3.49-3.57 (m 2H), 3.93 (d, 1H, J =
14.9 Hz), 4.05 (d, 1H, J = 14.9 Hz), s 4.43-4.49 (m 2H), 7.35 (t, 1 H, J
= 7.8 Hz), 7.153 (d, 2H, J =8.1 Hz), 7.79 (d, 2H, J = 8.1 Hz), 7.84-7.90
(m 2H), 8.41 (br s, 1H. HPLC R = 2.819 mn. LRVMS (mz) 435 (MtH). Anal.

(C25H30N4 2 6-Ox0-6 7 8 9 tetrahvdro 2 7 9a
triaza ben)zao(? dan o e'jni’slg@fcfforéi?%”g@ﬂlllim Q/I(WH)dlann¢4th2tﬂﬂ<yAhai. aci d
benzvl est €CxHMNGOOTBANG, WaN. prepared frominternediate 171a and the
appropriate am ne using the procedure described in Exanple 171. Received

192.3 ng (41 % ' H NMR (DIVSO4) 81.74-1,91 (m 3H), 2,08-2.15 (m 1H,
by -8 4

2.42-2.53" ( 3.47-3.55 (m
2H), 3.61 S ‘ ! nethyl}-phenyB.9 48 (m
2H), 5.%1 cdfirhlen B-d5 (d 2H J =8.1Hz), 7.78 (d,

2H, J = 8.1 Hz), 7.85-7.9.1 (m 2 (br's, 1H). HPLC Rt = 3.214 nin.

LRVS (mz) 481 (MtH). Anal . (C29H23 03) C, H N 20 Exanple 218:
(R -1-f4-(6-Ox0-6 7 8 9-tetrahydh NH 9a triaza benzo(cdlazulen | 1)
benzvl -p lidine- 2'carboxy|ic b 4 t t butyl ester 187 2 June 2006 O This

compound was prepared fromint ey -u e 171 a and the appropriate am ne
using the procedure described npl e 1 Rece| ved 24.7ng (5% 'H NMR
(DVMBO-'d6) 8 1.41 (s, 9H), 1.72-1.8 3H}4 N99-2.10 (m 1H), 2. 36-2.46

* This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 16.2 mg (6%)
o 'H NMR (DMSO-d;) § 2.51 (s, 3H), 3.27-3 46 (m, 4H), 3.55-3.67 (m, 2H), 4.01-4.13
10 (m, 2H), 4.484. 59 (m, 2H), 7.37-7.49 (m, 2H), 7.54-1.75 (m, 3H), 7.84-8.11 (m, 6H),

8.50 (br s, 1H). HPLC Rt = 2.174 min. HRMS calcd for CpsHyNsO - 412.2132
- (M+H)", found 412.2139. Anal. (CasHasNs0-1.0 H,0, 3.0 TFA) C, H, N.

Example _.203: 1-(4-{[Ethyl-

1s dih dro-. =2,7.9a-triaza-benzo[cdlazulen-6-one

NH

NN\

N

\

Et
This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 14 mg (4%)
1
H NMR (DMSO0-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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s(m .1H, 2.83-2.93 (m | H), 3.16-3.26 (m | H), 3.48- R dmne(20062H) ,
3.61(d, | H J = 13.6 Hz), 3.98 (d, 1H J = 13.6 Hz), 4.42-4.50 (m 2H),
7.35 (t, 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 R =

2.958 mn. HRMS. cal cd
for C26H31NAC3 447.2391 (M+H) +, found 447.2377. Anal. (C26H30NACB.0.5 H20Q,
0.75 TFA) C, H N 10 Exanple 219: f 1-14-(6-Ox0o-6 7 8 9-tetrahydro-2 7 ga
triaza benzofcdlazulen 1 yl)- benzvll-pvrrolidin-3-yl |-carbamc acid

tert-butyl t Thi s, C d prepared fromintermedi ate 171a and
t he appropri 't%'a% rn% lﬁ%‘i wgt t—‘\flﬁfﬁﬁ‘r@&adﬁRMﬁeﬂcd ifére0,s HosNooqg. 288 7 1.

Recei ved 39MBH)Y fGlihd2613288/RahIVRS): . 1.54-1.66 (m 1H),

T97-2 11 (m HfEl)‘is 2 24553 (m Fé&7£9?05§-ﬁ§$g§03ﬁ‘)ﬁﬁﬂvw.7l-2.(gll (;?

1H), 3.49-3.57 (m 2H), 3.65 (s, 2H), 3.86- 3.97 (m 2H), 4.42-4.49 (m
). % CiHL =

2H), 6.93 ERhims 17 Ipsiy 7.8 Hz), 7.50 (d, 2H, J = 8.2 Hz),
7.81 (d, 2H_J =8 —rAniiosVegthviamino)s ' $.50dihydrd-GHRt = 188
2 June 2008.78a¢figzabanzo lebghel Of C26H32NSCB 461. 2519 (M+ ound 461

2500. Anal. (C26H31NsCB.0.5 Acetone) C, H, N Exanple 220:

- 1-(4-Pvsrol -1 -vlmethX | -phenyl )-8 & dihydro-7H 2 7 9a triaza s

benzof cdl azul en-6-one 0 171 226 O~NH sol ution of

1-[4- (2, 5-di hydro-pyrrol -1-yl ng | ) -phenyl ] -8, 9-di hydro-7H 2, 7, 9a-
triaza-benzo[ cdj azul en- 6-one (3%F " 0.09 mmvl, Exanple-171) in 2 nL of
CH202 at 0 C, was added i odosomsng¢ene (41.4_ng, 0.19 mmol) and

azi dotrinet hyl silane (25 4

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure described in Example 171. Recejved 15.8 mg (5%)

~ 'HNMR (DMS0-d) § 3.13-3.21 (m, 2H), 3.34-3.44 (m, 2H), 3.5]
‘10 439 (m, 3H), 4.44-4.49 (m, 2H), 7.30-7.42 (m, 3H), 7.59
7.83 (m, 1H), 7.89-7.98 (m, 4H), 8.47 (br s, 1H),

-3.59 (m, 2H), 4.32-
(d. 2H, J = 8.2 Hz), 7.67-
8.54 (s, 1H). HPLC Rt = 2.506 min.
found 398.1969. Anal.

HRMS caled for CyHyNsO 398.1975 M+H)*,
(C2:H23Ns0-0.5 H,0, 2.25 TFA)C,H,N.

15

Me

| 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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2.0 pL, 0.19 mml). This mixture then stirred at room tenpe?dung 806&r 1
hour. The solvent was stripped and the residue was purified by prep HPLC
Received 20.1 ng (55%. 'H NVR (DMSO-d6) S 3.46-3.54 (m 2H), 4.40-4.46
(m 2H), 5.22 (s, 2H), 6.05 (t, 2H J = 2.1 Hz), 6.87 (t, 2H, J = 2.1 Hz),
7.32-7.37 (m 3H), 7.81-7.90 (m 4H), 8.41 (br s, is 1H. HPLC Rt = 3.349
mn. HRVS cal cd for C21H19NAO 443. 1553 (M+H) +, found 443.1558. Anal.

- (C21H,5M40. 0.5 Acetone, 0.45 TFA)- C, H N ama 221:

(S)-1-(4-Dj met hyl 9 dihydro 7H 2.7.9a-tri

aza- benzof cm @W‘gmiﬁgf%2»3im1éfl2@%4-m@a (. BHVS.88v60H (D) BA), W41, ) 10%

TG ey IR ) G Rl s BRSSP

for CasHagNsO 412.2132 (M+H) found 412.2124. Anal. (CysH2sNsO-0.5 HzO 35

TFA)C,H, N.

e
l

AN
Pr4

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%) '
- 'HNMR (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¥76Hz) 8.38-8.48 (m, 3H). HPLC Rt = 2.346
min. HRMS calcd for C24H34NsO 398.1975 found 398.1969. Anal. (C2¢H23N;0- 0 75
15 Hy0, 325TFA)C H,N.

dihydro-7H-2,7 9a-triaza-benzo[cdlazulen-6-one

o)
NH

HN Y

Me
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NH Me DVMBO, rt 11 -1 }-Me H HN(CH3)2 28% Me Cl ~-~ 221a 2220/upeR008 (221c)
(S)-3-Methyl-9-nitro-1, 2, 3,4-tetrahydro-benzo[e] [ 1, 4]diazepin-5-one A
suspension of 10.1 g of internmediate b' (38.4 mmvl, Exanple 2), (S)-(-}1,2-
di am nopr opane di hydrochl oride (5.65 g, 38.4 mol) and DI EA (22 nL, 126
-mol) in s 130 nL of DVMSO was heated to 80 C for 16 hours. The reaction
was then concentrated in vacuo. To the resulting crude oil was added 200 niL
of 1.0 M NaHSO4. The aqueous | ayer was extracted with CH2C12 (2 x 200 nL).

. The conbi nd@tis corpathd hed wi wat er, dried s),
filtered and cogg’gntrgtla%g&bTﬁe 0&%%§%ﬁéﬁdﬁmmmaéggihbm)ﬁaggel
chromatogra}SMWidqythxExdiﬂﬁlelﬁl.l\kgd- :‘%éaﬁ? {ve 3.60 g (42% of a
yel | ow/orarlg l(bW éég 216 C IR (KBV%# : 55@79 3040, 2922, 1654,
1599, 1510, Tﬂ@@ %) 0287 (3 389, z.wz,mm,zmea.s@stw@n%@ ?Eggzg 57 H NWR
CDC13) 8 (m.38H) 8633 2116 3.50- 3. 90 30, 6.38°Chr €' 1H),
53. 77 (% 1H 32}{)(: 8_‘?7@%1&)3%_3%]2% (ﬂnz;‘g-rﬁg-?? ('9.(18341;2-3&1.!4).04 tHRHS RtH):
3.351 M n. = VRV fuld s, 25D, TRk-0d, 1HAG= 7.2 HG)0F ﬁj}lgﬁ(%),_' H% j; N (221a)
(9)°1- (- et pheryl) Gty 66 B dr? 7l B gads 1k
triaza- benzo(cdglggul'en-‘%-gzé‘lb d12)074%15 520028, JN8R1.83 oh, 2H), 7.88 (t
(S) - 3- et F3HLo= Bi6tHz); 8.4P (6 4 11! HBOXHC: 5§56 Q! Lird] %Ll a(zl%pi Cn!5{ o (2.00
: : cd for CasHzgNsO
450.2288 *
(M+H)", found 450.2279. Anal. (CzsHz7N50-1.0 H,0, 2.5 TFA) C, H N,

10

0
0
)NH NH - NH
: — vera
DMF _ MeOH, conc, HC| yield
- X NH,
171a 208 209

(208) l-(4~Azidomethyl-phcnyl)-8.9-dihydro-7H~2,7.-9a-triaza-benzo[cd]azulen-6-one
l-(4~Ch10romctbyl-phenyl)-8.9-dihydro-7H-2,7.9a-triaza-bcnzo[cd]azulen-6-one 0.24

s g,0.77 mmol) was stirred in DMF (8 mL) with sodium azide (0.050 g ;

* three hours. The solvent was removed by evaporati;) ’

without further purification. )

IR (KBr) 3204, 3096, 2229. 165: ' ‘
» 1654, 1600, 1603, 1319, 1139 cm’, '"H NMR (DMSO0-d,)

83.50-3.58 (m, 2H), 4.43-4.50 (m, 2H), 4.59 (s, 2H), 7.36 (t, 1H, J = 7.9 Hz), 7.58 (d
20. 2H, J = 8.2 Hz), 7.86-7.94 (m, 4H), 8.44 (br s, 1H). HPLC Rt = 3.059min

0.77 mmol) for
n and the product was used

(209) Title compound
The crude 1-(4-azidomethyl-phenyl)-8,9-dihydro-7E1.

: 2,7.9a-triaza-benzo[cd]azulen-6—
one from above was dissolved in 10 mL of 9:1 CH

3sOH/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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g, 9.04 mol) was reduced as in Exanple 2, except using Me@June 2086vent .
The resulting diamne was cyclized to benzylic al cohol 221a as descri bed
in Exanple 19. Received 2.30 g (82%overall). s np = 268-270 C, 1R (KBr)
3199, 1654, 1482, 1438, 1389, 1332, 750 cm1l1; 'H NWR (CDC13) 8 1.19 (d,
3H, J = 6.1 Hz), 3.80-3.94 (m 1H), 4.28 (d, 1H, J = 13.0 Hz), 4. 45 (dd
1H, J = 13.0, 7.8 Hz), 4.61 (d, 2H, J =5.4 Hz), 5.33 (t, 1H J =5.4 Hz
7.36 (t, 1H, J =7.7 Hz), 7.52 (d, 2HJ:79H2)781(d 2HJ:7

n.

LRNE (n18 ?) 7568%1(?!\/#% asfiRded q?'&%%‘hﬁ h?aé#‘?ftm K zdsz‘} e residue
(S)-1-(4- Chpmfmdé:ymp@hémuq hcmamoangeagl%mydro 7H2,7,9a-tri aza-

‘benzo[ cd] az hol _221a was converted to a crude benzyl
chl or |[ de] 22%%&@&@‘%&3 #@" S@ (1R 2o H 0644715 (npi2HD), 136443, BB DHY .32 ( 22{)
Title conpo nﬁ-ITfIJ_-.SyH% t hi 1b and_t he
appropri at eu’am ne as qdl‘gg%%e§¥?hj®a F% %bcg éﬁ' 12% %0(200/()
(H NMVR H§5Dl\/%l’4) 118). 1HPECR=1 2(169 1Bi) HRMEZ:_{&I foﬁw.,n.aqﬁ 3;64@44“5&)83 3. gg
m 1 m 1 J =7 7.4 , 2H, J = 1
7.81 (@ﬁgé?f‘%f% A@@‘F&;’ &‘308‘55‘712@9‘ GTES)S, He&za (br s, 1H). HPLC Rt
= 2 471 min. LRMB (n12) ‘335 (M+tH). Anal. (C20H22N40.0.6 H20) C, H, N 25
N S) - -I -(4- rret hyl am norret hyI phenyl) 8. 9-di hydro THi 7
BEVIT phs 88

benzof cgl@leg-&one

10 : N(j

This compound was prepared from intermediate 1712 and the appropriate amine using

the procedure described in Example 171. Received 145.0 mg (41%)

'H NMR (DMSO0-d) § 1.69-1.76 (m, 4H), 2.50-2.55 (m, 4H), 3.50-3.56 (m, 2H), 3.67-

3.72 (m, 2H), 4.43-4.48 (m, 2H), 7.35 (¢, 1H, J = 1.8 Hz), 7.51 (d, 2H, J = 8.1 Hz),
15 7.81(d, 2H, J=8.1 Hz), 7.85-7.91 (m, 2H), 8.41 (br s, 1H). HPLC Rt = 2.501 min.

HRMS caled for C21H23N4O 347.1866 (M+H)", found 347.1877. Anal.
(C21H23N40-0.25 EtOAc) C, H, N.

20  (riaza-benzofcdlazulen-6-one

183



Me Me NH This conpound was prepared frominternedi ate 22112 Jund 2006
appropriate amne using the procedure described in Exanple 171. Received
87.9 ng (35% 'H NVR (DMSO-d6) 81.16-1.23 (m 3H), 2.60-2.65 (m 3H),
3.81-3.94 (m 1H), 4.21- s 4.31 (m 3H), 4.44-4.51 (m 2H), 7.38 (t, 1H J
= 7.8 H), 7.67 (d, 2H, J =8.2 Hz), 7.88-7.95 (m 4H), 8.33 (br s, 1H).
HPLC Rt = 2.315 min. LRVS (mz) 321 (MtrH). Anal. (Ct9HMM40.2.0 TFA) C, H,
N. 13xaml e 223: (S)-1-f4-(2 5 D hvdro-nvrrol 1 ylnmeth !'pen 8 nethyl-8 9
10 di hvdm 7H 2. 7. 9a-tri aza- benzof cdl azul en-6-on 0 This conpound was
prepared frominternedi ate 221b_and tRe appropriate anmine using the
procedure described in Exanple C8Hved 173 ng (63% 'H NVR ( DMSO- d6)
81.17-1.24 (m 3H), 3.84-3.93 (m ,7’4)01-4. 19 (m 4H), 4.24- as 4.53 (m
2H), 4.57-4.63 (m 2H), 5.97 (m ,NF39 (t, 1H, J = 7.8 Hz), 7.76 (d,
2H, J = 8.3 Hz), 7.89-7.93 (m 2HN=7.95 (d, 2H, J = 8.3 Hz), 8.34 (br s,
1H. HRLCR = 2.554 min. LRVB (m z)~g59 (MtH). Anal. (C22H22N4QO. 0.5
H20,2 TFA) C, H N Exanple 224: 1- » 5-Di hvdro-n m 1 ylme |) nhmAl 8
9-di hydro-7H 2 7 9a 20 triaza-benzof ctifFgzul gq- 6- one hydrochl oride salt 192
2 June 2006 GENERAL METHOD FOR AM.NE SALY-RORMATI ON: To a sol ution of
1-[4-(2, SH%HEJ]ydro-Ea/r rol -1 ;éhnm hyl ) - phenyl |8, 9-di hydro-7H 2,7, 9a- s
triaza-be Gompeund was prepared fiormindrmedidik) 1 _ .in 5 nm MeOH,
ol dad e o ooy

. }
1o 20 R, et b hapce ves o s
(84% 'HNMR (DMSO-dy) § 1.69-1.75 (m, 4H), 2.44-2.48 (m, 4H), 3.51-3.58 (mn, 2H), 3.66-
5 3.69 (m, 2H), 4.43-4.48 (m, 2H), 7.51 (d, 2H, J = 8.2 Hz), 7.59 (dd, 1H, /=107, 2.6
Hz), 7.74 (dd, 1H, J = 9.0, 2.6 Hz), 7.80 (d, 2H, J = 8.2 Hz), 8.57 (br s, 1H). HPLC Rt

=2.560 min. HRMS calcd for CaiHpFN,O 365.1772 (M-+H)", found 365.1759. Anal.
(C2iH2FNO-0.1 EtOAc) C, H, N. | '

10

This compound was prepared from intermediate 171a and the appropriate amine using

the procedure descnbed in Example 171. Received 155.7 mg (67%)
s 'H NMR (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 (ﬁl. 1H), 3.24 (d,
I1H, 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), 749 (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 (m/z) 361 (M+H). Anal.
20 (CxHuNO)C, H,N.
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'H NMR (DMSO-4) S 3.50-3.59 (m 2H), 3.88-4.12. (m 4H), 424unge2006(m 4H),
5.93 (s, 2H), 7.37 (t, 1H, | = 7.7 Hz), 7.75-7.84 (m 2H), 7.86-7.98 (m
4H), 8.45 (br s, IH, 10 11.41 br s, IH. HPLC R 2.527 min. LRVS (m z)
345 (M+tH). Anal. (C2i H2oNdO 1.0 HQ 1.25 H2O C, H, N Exanple 225: 1
-14-(2 5-Di hydro-pyrrol | vimethyll phenyll 8 9-dihydro 7H 2 7 9a

t _riaza-benzol cdl azul en-6-one maleate salt O NHi5 C" 0 +O HOC 2 ~, 2
193 2 June 2006 The conpound was prepared from 1-[4-(2,5-di hydro-pyrrol- |
-yl met hyl ) - phenyl ] -8, 9- di hydro-7H 2,7, 9a-tri aza- benzo[ cd] azui en- 6- one

[ Exanpl e 171] and mal efi c aC|d u5| ng ‘the procedure described in Exanple
224. Recei VEganiple 3 213: ) ] NRlg.Fihod
(m4H),443455(m4 5, ZF ; ‘ =—1H, J
7.8 HZ), 7. MLMM,j 86 7 98 (m 4H), 8.45 (br s, 1H) 10. 65 Or
s, 2H. HPLC Rt = 2.521 min. LRVS (rﬂa) 345 (MtH). Anal. (C21H20N40.1.0
CAHA04, 1.5 H20 C,- H, N nmew vhenvl | d| hydro 7H 7 S

)

.

o : : \=N
5  This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 141 mg (26%)
lH NMR (DMSO-d;) & 3.48-3.57 (m, 2H), 3.40-4.48 (m, 2H), 5.55 (s, 2H), 7.38 (t, 1H,
J =17.8 Hz), 7.61 (d, 2H, J = 8.1 Hz), 7.72 (m, 1H), 7.85 (m, 1H), 7.88-7.93 (m, 4H),
845 (t, IH, J = 5.5 Hz), 929 (s, 1H). HPLC Rt = 2.410 min. HRMS calcd for
10 | Ca20H1gNsO 344.1506. (M+H)", found 344.1517. Anal. (Cy0H;7N50-2.0 TFA)C, H, N.

15 This compound was prepared from intermediate 1712 and the appropriate amine using
. the procedure described in Examplc 171. Received 153.7 mg (43%)

'H NMR (DMSO«i,) 6 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 (t,
1H,J=17.8 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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a lo triaza- nzofcdl azul en-6-one nethanesul fonic acid salt 2reec¥Bound was
prepared from 1-[4-(2,5-di hydro-pyrrol -1 -yl nethyl)-phenyl]-8,9- is

di hydro-7H 2, 7,9a-tri aza- benzo[ cd] azul en- 6-one [ Exanple 171] and

met hanesul fonic acid using the procedure described in Exanple 224.
Received 42.3 mg (75% 'H NVR (DVMSO-d4) S 2.29 (s, 3H), 3.52-3.58 (m 2H),
3.90-4.14 (in, 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

(1 2) 345 (W Shbmat - BROS RS oRIHeS i LIS 375 cMiafly Al s
227: 4-~6. (Ta)H)Ni 789 nzoi ' e -tetrahydro-2 7 9a tnaza benzoFcd zul en

194 2 June 2006 O CIN This conmpound was prepared from di am ne internedi ate
g (from Exanpl e 2) and 4- cyanobenzal dehyde accor ding to the procedure used -

(m 4H),58 7H-2 -tri caﬂﬂeﬁﬂ@oﬂ&n LRI\/B(rﬂz) 289(|VH-|) Anal .

228-229: 1-14-f 1-12 5-Dihvdro-py 1 1

(CL7HUN4O- 0. 25 H20) C, FL N. Exanpl
0 dih ydro-7H 2.7

vil 3 nethyl butvll phenyl | -8.9-
9a-tri aza-benzof cdl azul en 6-o0n

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-d) 6 0.88 (s, 3H), 1.01 (s, 3H), 1.31 (t, 2H, J = 10.3 Hz), 1.30-1.43
10 (m, 5SH), 1.48-1.59 (m, 1H), 1.61-1.72 (m, 1H), 2.12(d, 1H, J=9.4 Hz), 291 (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 (r s, 1H). HPLC Rt = 3.256 min. LRMS
(m/z) 429 (M+H). Anal. (Cz7H3N,0-0.5 CH;0H) C, H; N.
18 '

8.9-dihvdro-7H-2.7 9a-tri -benzo[cdlazulen-6-one

o
NH

OMe

l!“.\

OMe
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0 229a 0 229 (228) 2 June 2006

1-[4- (1- Hydroxy-3-nethyl -butyl)-phenyl]-8,9-di hydro-7H2,7,9a-triaza- is
benzo[ cdJazul en- 6-one This conpound was prepared from di am ne internediate
g (from Exanple 2) and 4-(1- hydroxy-3-nethyl-butyl) benzal dehyde [ prepared
from i sobutyl magnesi um brom de and terepht hai al dehyde-nono-di et hyl acet al
followng the procedure Hulin et al., J. 195 2 June 2006 Med Chem 35, 1853
(1992)] according to the procedure used in Exanple 19. Received 8. 369

(o g 1 Eis nlpoif wils Brebiats i infermmgdihee 1112 dad i appupprigin piming obing.
4.64-4.70 ( the rededuts. dadcribed irl Exandple $7E ne&idéa)lzsﬁlﬂ%% ) %H§03(= 7-23) H223141
. - (. m , .

7.51 (d, 2H, =8 Yo ol 81 (d, 2H, J = 8.2 Hz),
(br s, 1H), "ié."\é% @S’F%@Mﬂ B (mRRHY 138241.95 (m, 2HBVE.05{301 7z(m, 350), 104H) .
Anal . (C21H3; - N ) _ _
1-[ 4- (1- Chl §%§§§:&ﬁ%§{j—9 bjl;?y{n%'-%%ﬁé%)g/? {d-dHy/ 5 14 Hz). 405471 o % 14.950). 10
benzo[ cd3azéi @mZH)NT.35 ¢to iHoM 07 83E), .&P freom | i 3i;2,228 and
t hi onyl chl grliil%‘é‘ %_grg(ai ng he pr oc)edur e%%galmr%@?%lﬁ' ecei ved
8.36g (91% "R ? ) é@awl (br s, By HPHC Rte 2819mim L RMSInrnm3sund was
prepared fr Ht RAATE@, @)9@ 6 equi valents of 3-pyrroline according
to the procggtrg ﬁgscrizggﬁql n E'xfg%'l e 171, with the exception of heating to
60" C. Received 83.3ng (30%

Example 217: 1- : 6-0x0-6,7.8.9-tetrah dro-2.7,9a-triaza-benzolcdlazulen-1-vl

o

NH

| . . 0.0
10 11-pyrrolidine-2-carboxylic acid benzvl ester Njél

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,) § 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), 7.45 d,2H,J=
‘ 8.1 Hz), 7.78 (d, 2H, J = 8.1 Hz), 7.85-7.91 (m, 2H), 8.41 (br s, 1H). HPLC Rt =
3.214 min. LRMS (m/z) 481 (M+H). Anal. (C29Hz8N403) C, H, N,

20 mg;xl]-pm!idme-z-carboxxlic acid tert-butyl ester
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1H NVR (DMBO-4) S 0.90 (d, 3H, J = 6.6 Hz), 0.91 (d, 3H J2<upe@0pE),
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, 1 H. HPLC R = 3.034 mn. LRM5S (nfz) 401
(MtH) . Anal . (C25H28N4O. 0.3 H20)' C, H, N. Exanpl e 230:

1-14-(3-Methyl -l -pyrrolidin 1 yl butyl Zphenyll 8 9 dihydro-7H 2 7 9a .25
triaza-benzof cdl azul en-6-one 196 2 June 2006 This conpound was prepared

frominternedi ate 229a and the approgriate amne using the procedure

described in- Exanple 229. Received
3H, J = 6.6 Hz), 0.88 (d, 3H, J
(m 6H), 2.21-2.33 (m 2H), 2.52

3.49-3.58 (m 2H), 4.43-4.51 (m %
2H, J =8.2 Hz), 7.82 (d, 2H, J W
1H. HPLC Rt = 3.029 mn. LRMS (nifz)
C, H N .o Exanple 231: 1-f4-(D net
9-di hydro-7H 2 7 9a triaza-benzofcd
prepared frominternedi ate 229a and t he“afy priate am ne using the
procedure described in Exanple 229. Receiv 85.1ng (33% 15 'H NWR

E DI\/B? H)4) ?TbiSS?n@gpnCBNﬁs preparéd gl‘gﬂ;ihtcéﬂcﬁ&e(ll%la §er& 8’% a?gx%pxg i 919;@4 3 }1'93?
o 1 o m iH) . 2. ?ﬁFQ’%“ m
. 350 Bieb e Brhadal fhnbtyebmeonin 3270w, 73
, , S 1s . , = . . - (.
(m 2H), 8,42 ”&gr@y 1%02). FLALTE, o g”%.lgség&’gﬁ#" 1?%0(@-21%83-?6(%4) -
Anal . (C230BsMID2EHRIPW) 18D, Bi168.26 (m, 1H), 3.48-3.57 (m, 2H), 3.61(d, 1H, J =
13.6 Hz), 3.98 (4, 1H, J = 13.6 Hz), 4.424.50 (m, 2H), 7.35 (¢, 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 C26H31N4O3 447.2391 (M+H)"*, found
447.2371. Anal. (C2H30N.O3-0.5 H0, 0.75 TFA) C, H, N.

18nmg (43% 'H NWVR (DVsSO-4) 8 0.80 (d,
NH), 1.10-1.25 s (m 1H), 1.57-1.79
m 2H), 3.32-3.38 (m 1H),

.35 (t, 1 H J=7.8Hz), 7.47 (d,
~85-7.89 (m 2H), 8.42 (br s,
H). Anal. (C25H30N40.0.25 H20
-met hyl butyl hphenvl| 8

6-one O This conmpound was

10

ample 219: - x0-6.7,8.9-tetrahydro-2.7,9a-triaza-benzolcdlazulen-1-
benzvil)- lidin-3-y1}-carbamic acid tert-butv] e ter |
: (o]

W)
T Y

This compound was prepared from intermediate 171a and the appropriate amine using
15 the procedure describcd in Example 171. Received 39.8 mg (9%)

'H NMR (DMS_O—dJ 3 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), 4.424.49 (m, 2H), 6.93 (br s, 1H), 7.35 (¢, 1H, J = 7.8 Hz), 7.50 (d, 2H,

J=82Hz),7.81(d,2H, /= 8.2 Hz), 7.84-7.91 (m, 2H), 8.41 (brs, IH). HPLCRt =
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Exanpl e 232. 14442,5-Di hvdroo-pvrr 1 1 vl nethyl)Dhenvl| - 4-2 Uurg 2806

9-di hvdm 7H s 2.7.9a-triaza-benzolcdl azul en6-one. nethariesult',nic acid
salt O NHo OO H3CS-O11 0 The conpound was prepared from

1-[4- (2, 5-di hydr o- pynol - 1-yl net 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.
Received 577.9 ng (90% 1H NVR (DMSO, d4) 8 2.31 (s, 3H). 3.54-3.60 (m

106, 2.0 ne it FM Ak fof ity 4402548 AFb doumd a1 2o ohnitr

1H), 10.57( hnﬂsd\fs%i@SAbM)B;H,NZ 813 min. LRVMS (mz) 363 is (MH) . Anal.
(CY1H19FN40. 1.0 CH403S, 0.25 H2O C, H, N ama 233: (S-8-Methyl
1-(4-pyrrolidin 1 vl nethyl phenyl) 8 9- dI hydro 7H

7. 9a-tri azExagmkof co@zul eny 6416 _ [

procedufe 88% galdn ganpl e 171 W|th th exceptlon of using
acetonitrile as sol vera. Recei ved 50 ng (11961). s 1H NWR (DVSO-4) 81. 20
(d, 3H, J = 6.3 Hz), 1.68-1.87 (m 4H), 243257 4H), 3.69 (s, 2H),

3.81-3.93 (m 1H), 0 Y 1H, J = 13.2 Hz), NHI, 1H,J:132 7.8

Hz)., 7.35 (t, 1H, Z 8/ke). oH I
8.2 Hz), 7.85- THSN;, iodbSbendars
CHClp 0°C b=

3 'S
1m 220 g
To a solution of 1-[4-(2, 3-dihydro-pyrrol- -1-ylmethyl)-phenyl)-8, 9-dihydro-7H-2,7,9a-
triaza-benzo[cdjazulen-6-one (32.4 mg, 0.09 mmol, Example171) in 2 mL of CHxCl,
at 0 °C, was added iodosobenzene (41.4 mg, 0.19 mmol) and azidotrimethyisilane (25
- 20 uL, 0.19 mmol). This mixture then stirred at room temperature for 1 hour. The
- solvent was stripped and the residue was punﬁed by prep HPLC. Received 20.1 mg
(55%).
'H NMR (DMSO-d,) 8 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 (t, 2H, J = 2.1 Hz), 7.32-7.37 (m, 3H), 7.81-7.90 (m, 4H), 8.41 (br s,
- 15 1H). HPLC Rt = 3.349 min. HRMS calcd for CyHsN,O 443.1553 (M+H)*, found
443.1558. Anal. (C1HsN40-0.5 Acetone, 0.45 TFA)C,H, N.

2,7,2a-tnaza-bcgolc4|azulcn-6—one

189 -



7.95 (m 2H), 8.29 (d, 1H, J = 4.2 Hz). LRVS (mz) 361 (M+i2)Jundr2806
(C22H24N40-0.2 H20) C, FL N. 10 Exanple 234: S 8-Meth I-1 4- |-1- imeth |-
hen | -$ 9-dih dro-7H -2 7 9a- triaza-benzof cd |azul en-6-one This conpound
was isolated as a side product during formati on of Exanple 223. is
Received 50 ng (3% . 'H NW\R (DMSO-d6) 8 1.18 (d, 3H, J = 6.3 Hz), 3.78-3.90
(ml H, 4.27 (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 =2.1Hz), 7.30-7.39
(in, 3H), 7.79-/492 (m 4H), 8.29 (d, 1H, J = 4.31 Hz). HRMS calcd for

C22H21NAO 357. 1'AL0_( MtH) +, found 357 711. 20 199" 2 June 2006 Exanpl e 235:

0-1-(4-Chlo { VD 7H o rla
benzof cdl az - 6- one .DJ..ME_\_Ihl S pouyrdMens- 1%hzoﬂlgécr"&

(S)-3-nethyl - -rﬂttro 1. 288°CA- t et r alfy dINI= benzq[)eM,.iscg]gMnggla@ 5-one and
4- chl orobenzmadeh Vi a reduct [ Nozéhd cyclization, as described in .
Exanpl e 221 RecdP GRsme = 244-246 C;, AR (DVMBO-ds) 8 1.20
(d, 3H, J = 4.8 Hz) (m 1H)221c10429(d J =12.6 Hz), 4.45

(dd,lH,J=130 79‘,Hd.—|z_3>_237(t IH J 78Hz) .66 (d, 2H J= 8.4
Hz), 7.82-7.96 (m 4H) (br s, 1H. HPLC Rt 3.21 'ouLRIVB (mz) 312
(MeH) . Anal. (g H14CI NSO) C H d, ND Exanpl e 236 (R)-1-(4-Chloro nhenvl |
-8-meth yl 8 9 I_}/do 7H, 7 9a tnazay i s benzof cdl azul en§6- one

NH
)-Me S0Clz, CHaCN. Me _DMSO, 1t )..Me
“HN(CHg)z

H
221a

- (221¢) (S)-3-Methyl-9-mtro—1.2,3.4-tetrahydro-benzo[e][l,4]d1azepm-5-onc

A suspension of 10.1 g of intermediate b’ (38.4 mmol, Examplé 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 (CDCl3) 6 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. (CioHN303)

15 C,H,N.

(221a) (8)-1-(4-Hydroxymethyl-phenyl)-8-methyl-8,9-dihydro-7H-2,7 9a-
triaza-benzo[cd]azulen-6-one
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O NHso CN~-NH 12, -c arrinopropane V dhydWwJOdde zM2'Junkt20P86a 0 e

1.) 10% Pd/C, H2, MCOH 2.) fie, Ov F,100 C H (236a)

(R -3-Methyl-9-nitro-1, 2, 3, 4-tetrahydro-benzo[ e] [ 1, 4] di azepi nh-5-one This
conpound is the enantioner of internediate 221c from Exanpl e 221, prepared
in 20 the sane manner. Received 2.14 g (29% . 200 2 June 2006 HPLC Rt =
3.379 mn. (236) Title conpound This corrpound, the enantioner of Exanple

235, was prepared from (R)-3-nethyl -

itro-1, 2, 0y '
T chi o bbens SEHAE B8l Bebg r%@é‘?%ﬁ['%%él‘?%ﬁé% Ringo 3 A rsginS-ane 00,
(C 37;? . GLRIV@ emmumal)msm&hcedmah.Ex(aabr&mskd}!ﬁ%gl%%ﬁg}%mvﬁln SthExanes)

'1\'lesult.mg diamine was cyclized to benzylic alcohol 221a as described in Examplc 19.

Received 2.30 g (82% overall).
5 mp = 268-270 °C; IR (KBr) 3199, 1654, 1482, 1438, 1389, 1332, 750 cm™: 'H NMR
~ (CDCls) 8 1.19 (d, 3H, J = 6.1 Hz), 3.80-3.94 (m, 1H), 4.28 (d, 1H, J = 13.0 Hz), 445
(dd, 1H, J = 13.0, 7.8 Hz), 4.61 (d, 2H,J=35.4 Hz), 533 (¢, 1H, J = 5.4 Hz), 7.36 (t,
1H, J=17.7 Hz), 7.52 (d, 2H, J = 7.9 Hz), 7.81 (d, 2H, J=17.9 Hz), 7.85-7.93 (m, "H).
8.29 (d, 1H, J = 3.3 Hz). HPLC Rt = 2.543 min. LRMS (m/z) 308 (M+H) Anal.

10 (CisHisN302) C, H, N.

| (221b) (S)—l-(4-Chloromethyl-phcnyl)—S-methyl-8,9-dihydro-7H—2,7.9a-n'iaza~
benzo[cd]azulen-6-one
Benzyl alcohol 221a was converted to a crude benzyl chloride 221b as described in
15 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), 735 (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 5, 1H). HPLC Rt = 2.47] min. LRMS (m/z)
335 (M+H). Anal. (C2H2;N40-0.6 H,0)C, H, N.

25

triaza-benzo[cdlazulen-6-one
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Exampl e 237: (R)-1-(4-Chloro-phenyl)-8-hydroxynet hyl - 8. 9- dizhiiche20DBI 2. 7. 9a
10 triaza-benzol cdl azul en-6-one 0 b' NO2 H 237a 2.) TFA/CCl 4. 3.) Tol uene,
reflux 87%for two steps 0 237b 67% 0 Ove 1.) DVA, DDEA N,, Bn 1.) 10%
Pd/C, H2, MeOH 80 C, 97% T -N O BBr3DMs CH2A 2 O0Cto rt 2.) NaHSG3, DVA
100 C H (237a) (R)-3-Benzyl oxynethyl-9-nitro-1,2,3,4-tetrahydro- i5
benzo[ e] [ 1, 4] di azepi n-5-0one A suspension of 2.23 g of internediate b' (8.57
mol , Exanple 2), ((R)-2-am no-|- benzyl oxymnet hyl -ethyl)-carbam c acid

tert-butyl ester (2.40 g, 8.56 mmuol) %er DEA (2.5 nm, 14.4 mmol) in 50 nL
of DVMA was heated to 80, C overnight. yhe crude 201.
NH
Me
N
Me
NH

This compound was prepared from intermediate 221b and the appropriate amine using
the procedure described in Example 171. Received 87.9 mg (35%)
"H NMR (DMSO-d,) § 1.16-1.23 (m, 3H), 2.60-2.65 (m, 3H), 3.81-3.94 (m, 1H), 4.21-
5 431 (m, 3H), 4.444.51 (m, 2H), 7.38 (t, 1H, J = 7.8 Hz), 7.67 (d, 2H, J = 8.2 Hz),
- 7.88-7.95 (m, 4H), 8.33 (br s, 1H). HPLC Rt = 2.315 min. LRMS (m/z) 321 (M+H).
Anal. (C9H;0N40-2.0 TFA) C, H, N.

le : S)-1- =Dihydro-pyrrol-1-vimethvi)-phe -8-meth -
10  dihydro-7H-2.7 9a-triaza-benzofcdlazule -6-one
(o]
NH
Me
N

a

This compound was prepared from intermediate 221b and the appropriate amine using

the procedure described in Example 171. Received 173 mg (63%)

'HNMR (DMSO-d,) § 1.17-1.24 (m, 3H), 3.84-3.93 (m, 1H), 4.01-4.19 (m, 4H), 4.24-
15 4.53 (m, 2H), 4.57-4.63 (m, 2H), 5.97 (m, 2H), 7.39 (1, 1H,J=17.8Hz), 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. (C22H22N40-0.5 H,0, 2 TFA) C, H, N.

20
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2 June 2006 reaction was added to 500 nL of 1.0 M NaH2PO4 @nlinel2008queous

| ayer was extracted wth 1:1 Et20/Hexanes (3 x 250 nlL). The conbi ned
organic layers were dried (MgSO), filtered and concentrated. The product
was then purified by silica gel chromatography eluting with 5%

t- BuOwve/ (1: 1CH2C12/ Hexanes) to give 3.81 g (97% s of

2- ((R) - 3-benzyl oxy-2-tert-but oxycar bonyl am, | o- propyl am no) - 3-ni tro- benzoi c
acid nethyl ester as a yellowoil. [First internmediate] IR (KBr) 3314,
2977, 1715, 1694, 1606, 1531, 1505, 91366, 1348, 1260, 1165, 1120, 741
cal'; "HNWR (CDC13) S 1.41 (s, 9H W\ 3.08-3.21 (m 2H), 3.47-3.58 (m 2H),

3.87 (s, 3H, 3.98 O s, 1H), Z4.%4- (m 2H), 4.92 (br d, 1H J = 8.6
"Hz), 6.69 (t, 1H, J = 20 7.9 24- .36 (m 5H), 7.96-8.05 (m 2H),
8.57 (br s, 1H. HPLC Rt = 5.03 ' HRVS cal cd for C23H29NBNaO7 482. 1903
. (M+Na) +, f ound 482. 1901. Anal (1 IN3G3) C, H N. The Boc protecting
group was renoved by treating the es derived about with 75 nL of 1:1
TFA/ CC14 for 2 hours at room tenper . The reaction was then
concentrated, is suspended in:. 250 f pH 7 phosphate buffer and the
am ne extracted otut by CHC13 (4 x 100 . The conbi-ned organic | ayers
were dried (MgSO4), filtered and concendr, to give 3.25 g of crude
amne as a light yellow solid. [HRVS c&l for ClSH22N3Gb 360. 1559 ( M+H) +,
found 360.1557.] This conpound was cyclized to the final product by
refluxing in 150 nL of toluene overnight. Concentration gave 2.33 g 20 of

237a as a MMETHGDRDRAIMNMQSAWEQMT@E 48 (d 2H, J= 6.2 Hz),

7Tl 5 b Sk e b o

(m 828 tridvh oﬁﬂrﬂhz 425
gR) Z)8 Ben%ﬁigu I -ull’:{n(Qéi3 Jgﬂh om p%}cglrzé? g %ngﬁ ‘9&2@?’%@1{ yas
triaza- beft P12 numel) A0 5. Tﬂlessodmnpwamdtrm&l aidherresidis om

(R) - 3- bearppRinySPirbih oot Gad wate?: Bodefleli 38U i84%)
g NMR-(DMSO—d,) S 35&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),

1o 1141 br s, 1H). HPLC Rt = 2.527 min. LRMS (m/z) 345 (M+H) Anal.
(C21H20N,O-1.0 HC], 1.25 H,0) C, H, N.

1S
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benzo[ e] [ 1, 4] dl azepi n-5-one and 4-chl orobenzyal dehyde, vi a 4 éehec2006n and
cyclization, as described in Exanple 221. "H NWMR (CDC13) S 3.62 (d, 2H, J =
5.6 Hz), 3.96-4.05 (m 1 H), 4.38 (d, 1 H 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), 7.42 (t, 1H J = 7.9 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), 202 2 June 2006 8.13 (dd, 1H, J = 7.7, 0.8 Hz). HPLC Rt = 4.228
mn. HRVS calcd for C z4H2 i CIN3Q2 418.1322 (MtH)+, found 418.1334. Anal.
( C24H2 OC1 NBfe¢onipouhid s, aréd Lde,Gompound To a sol ution of

i nt er nedi aﬁﬁﬂ%?’ﬁl oé 0.21 %&bo SS%I [g'e(F?C?OJ;R Ripysrel-dryimethyhtphenyl}-8.9s was
added a sdMENIrendHnd.7 fartdszathenpolodfiaridernts one Bk &Hpie! 19F) &;PJT@,H%X L. -OMin
CH2Cl 2, Qhép%edu?e&_’esmd)‘ chg%\m sg,via syringe. The rea CEPNRSIE i rred
overnight, with warmng to ﬁ%ﬁpe‘?\%ﬁﬁ]’ﬁdﬂﬁmg(%)ion was concentrated

s om0 oo a4 o ekt ab s o

Et 20 apd gﬁrggntl\j/g&—( After 3 hours

1. OM KEiZP B2 (% 2De 830t HHEUGAT.S Biz), 3.68-595 @i'n{ ;hﬁ%&? ineg rgani c

| ayers \Aesgs%}gdlﬁjvqg%) rfi r nd concentra %‘é.' e %B(fﬂh Hwas t hen
purified by silica gel chﬁ%ﬁ&%ﬁ@%@ Bt t3-5% wiin. LRMISSnT%p Gl 2 to
gi ve 70ngA@4b¢€z|HfoM0-mwm§Q,5%)cb r Ky NVR (DVBO-4) 8 3.30-3.78"(m 3H),
4.40-4.57 (m 2H), 5.02 (br s, 1H), 7.’&ﬁ't, "11L J = 7.8 Hz), 1.67 (d,
2H, J = 8.3 Hz), 7.85-7.97 (m 4H), 8.16 (br d, in, J = 3.9 is Hz). HPLC

R = 2.8%&%& if. AEESGINBOR 328. 0853 (M-H)*, found
328.0825. Anal . - 15 oy methyD)-phenyl]-8.9-dibgdo) 7H-2
(R)-8-°B DA EZLLERONON ethah¢sulfolicAbid@fio- 7H 2, 7, 9a-tri.aza-

as side product in the formation of
Exanpl e 237. btained 80 ng (40%
' : o]

NH

:;h: compound was prepared from l-[4~(2,5-dihydro-pyrrol-l-ylmcthyl)-phenyl]-S 9-
15 - i on
.ydro-7H 2.7,9a-maza-bcnzo[cd]azulcn-6-one_ [Example 171} and methanesulfonic
acid using the procedure described in Example 224. Received 42 3 mg (75%
'H NMR (DMSO-4,) § iy
: 0-d;) § 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 (¢ 1H,J=7.8 Hz), 7.74 (d, 2H, J = 8.2 Hz), 7.86-7.92 (in
o 2H), 7.96 (d, 2H, 7 = 8.2 Hz), 8.45 (br 5, 1H), 10.52 (brs, 1H). HPLC Rt = 2.525 min
20 LRMS (m/z) 345 M+H). Anal. (C21H20N40-1.0 CH,0sS, 1.25 H,0)C

H, N.

194



20 as an off white solid. 'H NVR (CDC13) 8 3.38-3.57 (m 2K)Jung 28864 17 (m
1H), 4.50 (dd, IH J =13.3, 1.2 Hz), 4.74 (dd, | KJ =13.3, 6.7 Hz),
6.65 (br s, 1H), 7.45 (t, | H J =7.9 Hz), 7.52-7.74 (ft, 4H, 8.02 (dd,
1H J =8.0, 1.1 Hz), 8.15 (dd, 1H, J =7.7, 1.1 Hz). HPLC R = 3.506 mn.
LRVS (mz) 390 (MtH). 25 Ex-a=le 238 (R1l-1-f4-D nethvla_*-1inonethvl he
~1~8 hxdroxvnmrt~V-1-8. yd~ H2.7.9a-tri aza-benzo fcdl azul en-6-one 203 2
June 2006 0 NH OBn 237a 1.) 1(% Pd/C, H2, McOH 2.) NaHSG3, DWMA, 100 -C H
100% SOCi 2, CH3CN 92% O NH t OH OH 238lp 238c CH3CN di net hyi am ne (238a)

(R} 8- Benzyl oxynet hyl - | - (4- hydr oxymet hyl enyl ) - 8, 9-di hydr o- 7H
2,7,9a-frieze-benzo[ cd] azul en-6-on 3 . :

This compound was prepared from diamine intermediate g (froﬁ Example 2) and 4-
cyanobenzaldehyde according to the proccdurc used in Example 19. Received 316.7
mg (57%)

s 'HNMR (DMSO-4,) & 3.49-3.58 (m, 2H), 4.44-4.52 (m, 2H), 7.39 1, 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. (C7H2N,0-0.25 H,0) C, H, N.

10  dihydro-7H-2.7.9a-triaza-benzo azulen-6-one

(o] : o) . O
NH
NaHSOa DMF SOCl, N~ bmso, 60 °c N
CHaCN

NH:H | - "
OH Cl a @

228 229a 229

(228) l-[4-(l-Hydroxy-3-methyl-butyl)-phenyl]-S.9-dihydro-7H-2,7.9a-triaza-

15 benzo[cd]azulen-6-one |
This compound was prepared from diamine mtermedxatc g (from Example 2) and 4-(1-
hydroxy-3-methyl-butyl)-bcnzaldehydc (prepared from isobutylmagnesium bromide
| and terephﬂlalaldehyde-mono-dlethyl acetal following the procedure Hulin et al., J.
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s This conpound was prepared from 2 June 2006

(R) - 3- benzyl oxynmet hyl -9-nitro-1, 2, 3, 4-t et rahydr o-

benzo[ e] [ 1, 4] di azepi n-5-one and 4- hydr oxymnet hyl - benzyal dehyde, via

reduction and cyclization, as described in Exanple 237. (KBr) 3293, 2925,

1654, 1602, 1482, 1115, 750 cm1; 1H NMR (CDCI3) 8 2.09 (br S. 111),

3.56-3.66 (m 214), 3.95-4.04 (m 1H), 4.37-4.60 (m 411), 4.82 (s, 2H),

6.51 (d, 0 111, J = 4.4 Hz), 7.20-7.38 (m 511), 7.42 (t, 1 H J 7.9 Hz),

7.51 (d, 24 ,J = 8. 7.03.(d, 211, J = 8.2 Hz), 8.00 (dd, 111, J =

8.0, 1.0 gf‘,i Ehers, ?653%{3 @39\]2) agcording 19 fhe) procedure used n ERAMIeT19. HRVE

cal cd for Receiiéd BI368 (d1ld) 1818 (MtH) °, found 414.1822. (238b) -

(R - 8- Benzléizox nmet hyl - 1-( 4- chl or onet hyl - phenyl )-8, 9-di hydro-7H is

2,7, 9x-fri &ébﬂmsmiam.mmmesmhusm r](i{)\,/\@gg,gr@f)eﬁ’eq_?f igg} benzyl
1771 7204

al chol ol a t Di hl ori de as described i'n Exanpl e 2 June
2006 ' H Nﬁfqg?%r&qu Hlégg?%bf%. %@I G249 ,(mélé);ét@eﬂlawﬁn; 11?@5.24.(38rm.ﬁo (mu

SR 7 oS HaDas b ORL g7 8Ma). Pabty O g0 85 w5 el (P, L8 D T
8.2 Hz), 8?(-%7€th PH), 8.41 £brss, AUH)1 10.58(br, s, AH)3 HELO Rek3.191 Tid. TRE O HZ) -

HPLC Rt = ALenHRVS, cal 2CI N2 s 432.1473 (MrH) +, found
432. 1457. %@%@%ﬂz%ﬁh@é@i@%@% H, N (238c)

(R) - 1- (4-Chl or onet hyl - phenyl ) - 8- hydr oxymnet hyl - 8, 9- di hydr o- 7H
2,7.9a-triaza- &z [cdl azul en-6-one To a solution of internmedi ate 238b
(1.35 g, 3.12 a§) i 1rl47¢) -Ghlogy-3 apgthiylsbugyl)-phenyl]- 8 dibydrte TH 201 94itrdags-on

trichliori dentbéBiutdnssloht de complex (2.75 g, 15.3 nmmol) all at io once.
The reaction was stirred overnight, allowing to warmto roomtenperature.

The r eact iT0¥s GRmPoynd weh prtpasedafiintn tintennddiute 098 Bid QfonyHciioRBOSRERRE BUf T er

and 200 £ stirr, oyerni ght, the aguéous | ayer was extracted
With Et mn?eﬁh&ge urepl‘.tswmﬁxamplqul. eceived 8.36g (91%)q Y

LRMS (m/z) 368 (M+H).

15 (229) Title compound
This compound was prepared from intqrmediatc 229a and 6 equivalents of 3-pyrroline
| according to the proc_cdm'e described in Example 171, with the exception of heating to
60 °C. Received 83.3mg (30%)-
'H NMR (DMSO0-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=17.8 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. (C2sHzsN.0-0.3 H:0) C, H, N.
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conbi ned organic layers were dried (MySO4), filtered and c@nt®gid086ed. The
product was used w thout further purification. Obtained 680 ng (64% of an
off white solid. is HPLC Rt = 2.904 min. LRVS (nfz) 342 (MtH). (238) Title
conpound This conpound was prepared frominternedi ate 238c and

di met hyl am ne using the procedure described in Exanple 171, except with
acetonitrile as solvent. Received 85.1 ng (33%. 20 1H NMR (CDCl13) 6 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), 7.41 (t, 1H J = 7.9 Hz), 7.50 (@, 2H, J = 8.2 Hz), 7.73 (d. 2H, J =
8.2 Hz), 8.01 (dd, 1H, J = 8.0, 1. ' 8.07 (dd, 1H, J =7.7. 1.0 Hz),

8.60 (br s, 1H. HPLC R = 2.25 W calcd for C20H23NA2 351. 1821
‘(MtH) +, found 351.1821. 25 X le -/x eth I-1- 4- eth 1- henet -amno -
riaza benzof cc~azul en-6-one 205 2

eth | - phenvl)-8.9-di hvdro-7N-2 71 93
June 2006 P Me This conpound was g¥epared fromintermediate 238c and the
appropriate am ne using the procedurge ¥escribed in Exanple 238. Received
15.-0 ng (15% . 'H NWMR (CDC13) 8 2.33 _ 3H), 2.66-2.90 (m 4H), ‘3.60 (br
s, 1H), 3.64 (s, 2H), 3.84- s 4.07 (m 3 49-4.61 (m 2H), 7.16-7.33
(m 5H),.), 7.42 (t, 1 H J=17.9 H), 7 , 2H, J =8.2 Hz), 7.70 (d,
2H, J = 8.2 Hz), 8.01 (dd Il H J = 8.0, 1.0 Hz), 8.08 (dd, 1H, J = 7.7,
1.0 Hz), 8.52 (br s, | . HPLC Rt = 2. 917 min. HRMS calcd for C27H29NAC2
441. 2285 ( +, fou d 441 22 g’o 10 Exanpl e 240: (R)-8-Hvdroxvnet hyI
1- (4- met hv L% S5mRRERd was BeR T iglespediate 229a and the appropriate amine using

the procedure described in Example 229. Received 1 18mg (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

5 (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 (g 2H), 4.43-4.51 (m, 2H), 7.35 (t, 1H, J = 7.8 Hz), 7.47 (d, 2H, J = 8.2

Hz), 7.82 (d, 2H, J = 8.2 Hz), 7.85-7.89 (m, 2H), 8.42 (br s, 1H). HPLC Rt = 3.029

min. LRMS (nvz) 403 (M+H). Anal. (CasH3oN. 40-0.25 H;,0) C, H, N.

1o

triaza-benzof cdlazulen-6-one

Me
Me

Th1s compound was prepared from intermediate 229a and the appropriate amine using

the procedure described in Example 229. Received 85. Img (33%)

15 'H NMR (DMSO-d,) 5 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, IH, /=178 Hz), 743 (d, 2H, J = 8.2 H2),
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7H 2.7.9a-frieze-benzorcdl azul en-6-one Me This conpound wasJynesii¥¥bed from
i nternmedi ate 238c and the appropriate am ne using the Procedure descri bed
in Exanple 238. Received 31.5 ng (32%. IS 111 NWR (DVSO 4) 8 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, J =8.0 Hz), 7.82 (d, 2H, J = 8.0 Hz),
7.86-7.95 (nn, 2H), 8.16 (d, IH J = 3.5 Hz). HPLC Rt = 2.119 min. LRVS
(mz) 328 (MtH). Anal. (C, 9HMM4QO2.0.30 CH2A 2) C, H, N 206 2 June 2006

Exanpl e 24 8+ Hv, |- 1 -(4-pvrrolidin 1 vlnmethvl nhenvl) 8 9
di hvdr o- %Pz@.kga:’ t‘r?d'ggéy'ﬁ%%%dm 3&’@4 2 ébrov d HYhiHPLo® Rp LM 863vasn. pr epar ed
from i nt ellRMS 33Bavians @ng rhat ] ing s the procedure
described in Ex%l e %8@%@% ve %‘%?g@%@ﬁw (DMSO-d6) 6 1.73 (s,
4H), 2.50 (s, 4H), 3.30-3.78 (m 5H), 4.42-4.58 (m 2H), 5.04 (br s, IH),
7.36 (t, Amdla 25+ 51 ( 7.81 (d, 2H, J = 7.8
Hz), 7.89°(4, 2H == reg-riydopyiml-dylmethyiiiphenylid dluaro-8,9aiiBuivo-THA

(m z) 53727 %dutripza-Bererblcd[0aRMSAMAOReadQuiBR) aGa shit N 10 Exanple 242:
f4-(6-Ox0-6 7 8 9 tetrahvdro-2 a tri | azulen 1 yl)
pbenvll-acetonitrile C_N This conpodyad was prepared frominternediate 171a

, KCN and catalytic KI using RKgae BiNpcedur e descri bed in Exanple 171.
Received 78 nmg (72% . IR (KBr) . 3031, 2932, 2253, 1661, 1600, 1485,
6
2

1460, 1390, 1310, 1218, 1088, cn; 'H NVR (DMBO-d6) S 3.48-3.58
(m 2H), 4.18 (s, 2H), 4.43-4.52 H, 7.37 (t, 1H J = 7.8 Hz), 7.57
(d, 2H, J = 8.2 Hz), 7.86-7.95 ( 8.43 (t, 1H, -

The compound was prepared ﬁ'qm l-[4-(2,5-dihydro—pyrrol-l-ylmethyl)-phenyl]-4—

ﬂuoro-8.9-dihydro-7H-2,7.9a-uiaza-benzo[cd]azulen-6-one [Example 177] * and

10  methanesulfonic acid using the procedure described in Example 224. Receivéd 5719
mg (90%) | ’

~ 'H NMR (DMSO-d,) § 231 (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! (d, 2H,

| J =83 Hz), 8.63 (brs, 1H), 10.57 (br .s, 1H). HPLC Rt = 2.813 min. LRMS (m/z) 363

1s  (M+H). Anal. (Cy;HsFN,O-1.0 CH40sS, 0.25 H,0) C, H, N. |
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J =5.6 HZ). HPLC Rt = 2.689 mn. HRMS cal cd for CL8HL5N40 230@eD0O

(11' 1+4H), 20 found 303.1248. Anal. (C, 8H 4N40.0.50 HRO C. H, N 207 2
June 2006 Examle 243: |- 4 2 5-inmeth 1-2 5-dih dro- 01-1- Imeth | - hen

di hvdro-7H 279a-fri eze- benzof cdazul en 6-one Me s This conpound was
prepared frominternediate 171 a and the appropriate am ne using the
procedure described in Exanple 171. Received 80 ng (17%. |H NVR (DVBO 4
ruw uc m xture of cis and trans isoners) 8 1.01 (d, 6H, J = 6.2 Hz), 3.50-
4.03 (m 4H), 3.92 (s, 2H) 5.62-5.7(m 2H), 7.36 (t, 1H J = 7.8 Hz),
7.50-7.60 (m 2H), 7.77-7.93 (m 4H)}Y\ 8.42 (t, 1 H J =5.7 Hz). HPLC Rt =

2.611 min. LRVS (nl2z) 10 373 (MeA (C23H24N40. 0. 10 H20) C, H, N.
Exanpl e 244 1-f4-12.5 Di net hyl p & hyl ) - phenvl | 8 9-di hydro-7H
279 a_ Gaza-benzofcdl azul en-6-orfe W ~s Thi s conpound was recover ed as a

side product fromformation of Ex&N{e 243. Received 15 ng (3% . 'H NWR

(DVBO-der) 8 2.11 (s, 6H), 3.47-3.58 fm 2H), 4.39-4.48 (m 2H), 5.16 (s,

2H); 5.75 (s, 2H), 7.06 (d, 2H, J =% 7.35 (t, 1H, J = 7.8 Hz), -

7.78-7.93 (m 4H), 208 2 June 2006 8.7 11, J = 5.7 Hz). HPLC Rt =

3.613 nmin. HRVB calcd for C23H23N4O 3711864 (M+H);, found 371. 1863.

Exanpl e 24%111 144-f1-Di nme Y-l am no-ethyl phen1 8 9-dihydro 7H 2 7 9a tnaza
s compound was prepared from intermediate 221b and the appropriate amine using

the procedure described in Example 171, with the exccpnon of usmg acetonitrile as
solvent. Received _50 mg (11%).
o '
5 - 'HNMR (DMSO-d,) § 1.20 (d, 3H, / = 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 = 13.2 Hz), 446 (dd, 1H, J = 13.2, 7.8
Hz), 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-

795 (m, 2H), 829 (d, 1H, J = 42 Hz). LRMS (m/z) 361 (M+H). Anal.
(C2H4N4O-0.2 H,0) C, H, N. '

10

This compound was 1solated as a side product during formation of Examplc 223.
15 Received 50 mg (3%).
: |
HNMR(DMSOJ‘)S .18 (d, 3H, J = 6.3 Hz), 3.78-3.90 (m 1H), 4.27 d, 2H, J =
132Hz),444(dd 1H,J=13.2, 7.8 Hz), 5.22 (s, 2H), 6.06 (t, 1H,J = 2.1 Hz), 6.88 (1,
IH, J = 2.1 Hz), 730-739 (m, 3H), 7.79-7.92 (m, 4H), 8.29 (d, IH, J = 4.31 Hz).

HRMS caled for CooHyN4O 357.1710 (M+H)", found 357.1711.
20 '
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s benzofcdl azul en-6-one 0 8 0 NaH= t J SOCK, CH3CN | , NJ OM #e 2096-c CHO
anethylamne e OH ~--CIl M Me 245a 24M (245a)

1-[4-(1- Hydroxy-ethyl)-phenyl]-8, 9-di hydro-7H 2, 7,9a-triaza- io '

benzo[ cdj azul en- 6- one AG 14657 This conpound was prepared from di am ne
internediate g (from Exanple 2) and 4-(1- hydroxy-ethyl)-benzai dehyde

[ prepared from net hyl nagnesi um brom de and terephthal al dehyde- nono- di et hyl
acetal follow ng the procedure Hulin et al., J. Med. Chem 35, 1853
(1992)] ac ng 5.t he )gicnddu, used in Exg,rrple 19. Received is 1.60 g

(42% . 'H t6)—S=1-85 : O ,

4.43-4.52 Qﬂgg&ﬂkgggﬁizgxﬂ.Sg (m 1H), 5.30 (d, 1H J = 4.3 Hz), 7.36 (t,
1H, J = 7.8 Hz), 7.55 (d, 2H, J = 8.2 Hz), 7.82 (d, 214, J = 8.2 Hz),
7.85-7.93 (m 2H), 8.43 (t, 1 H J =5.7 H). LRV - (mz) 308 (MH). Anal.
(C18H1I7N3O2) C, H, N. -20 (245b) - _
1-[4-(1-Chl oro-ethyl)-phenyl]-8,9-dih
benzo[ cd] azul en- 6- one Thi s conpou
t hi onyl chloride according to

ro-7H 2,7, 9x- ui-aza-
}-t_epar ed frominternedi ate 245a and

Me

Cl

This compound ~was  prepared from (S)-3-methyl-9-nitro-l,2,3.4-—tetrahydro-
begzo[c][l,4]diachin-5-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,) 5 1.20 (d, 3H, J = 4.8 Hz), 3.77-3.93 (m, 1H)
10 429(d, 1H, J =126 Hz), 4.45 (dd, IH, J=13.0, 7.9 Hz), 7.37 ¢ 1H, J = 7.3 Hz).
7.66 (d, 2H, J'= 8.4 Hz), 7.82-7.96 (m, 4H), 8.33 (br s, 1H). HPLC Rt = 3.217 mm.’
LRMS (m/z) 312 (M+H). Anal. (C17Hi4CIN;0) C, H, CLN.

Example 236: (R)-l-(4-Chloro-phenvl)-8-methvl-8.9-dihvdro-7H-2.7.9a-triaza-

s benzo[edlazulen-6-one

. o . 5 °
mo DlEA @)-MMQ 1.) 10% ch' Hz, M"l N)-ncMe
' ]
NG, r 80°C -NOZH 2.) NaHSO;, DMF, 100 °C
' (R){+)-1,2-diaminopropane H
b dihydrochloride 2368 ub
’w 4
é 236

(236a) (R)-3_-Mcthyl-9-njtro~l,2,3,4-teu'ahydro-bcnzo[e][l,4]diazepiﬂ-5-oﬁe
| This compound is the enantiomer of intermediate 221¢ from Example 221, prepared in
20 the same manner. Received 2.14 g (29%). ' |
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the procedure used in Exanple 171. Received 0.85 g (70% . 25Jung 3G0R
(DVSO-4) S 1.38 (d, 3H J =6.5 Hz), 3.48-3.60 (m 2H), 4.42-4.525 (tn,
2H), 5.47 (q, 1H, J = 6.7 Hz), 7.40 (t, 1H, J = 7.8 Hz), 7.71 (d, 2H, J =
8.2 Hz), 7.85 209 2 June 2006 7.97 (m 4H), 8.46 (t, 1H, J= 5.7 Hz). HPLC
Rt =3.280 min Anal. (CI8HI6CIN3O C, H, d, N (245) Title conpound s
Thi s conpound was prepared frominternedi ate 245b and di net hyl am ne
according to the procedure described in Exanple 171, with the exception of
heating to 80 C. Received 69 nmg (7799 tH NWVR (DVSO d6) 61.32 (d, 3H, J =
6.7 Hz), 2.15 (s, 6H), 3.34-3.44 (m 1H), 3.47- 3.60 (m 2H), 4.43-4.52 (m
2H) 7. 36 {pLC 2= 3379 min8 Hz), 7.50 (d, 2H, J =8.2 Hz), '0 7.82 (d, 2H, J
8.2 Hz), 7.85-7.93 (m 2H), 8.42 (t, 1H, J =5.7 Hz). HPLC Rt = 2.461
mn. LRVS (rdz)(23§3§lt{e|wmyounséna| (CZOH22N40) C, H, N Exanpl e 246
1-f4- (1- Py HSAWH,
benzofcdl azu en- aOGSJriuatHé el‘%h?és!%]&c%frrpou i\/\%}as(s)w%% g%gr ed roﬁﬂ%@er d| ate 245b
and the apprepiidd-tetrabyidrebengolel] 1 4id1@epmcﬁce¢uraad dfésldombadyaldelﬁﬂarml e 245.

Received 1 N de 35 (d, 3H, J 6.5 Hz),
1.63-1.57 5%?8%6@’@’%]@5 ggfé“%% e gded 53§ sg (m 3H), 3.47- 3.60 (m
2H), 4. 43-1RM8 (pra) 322V+R). 3An4lt (Ci7HH4CIN3©-0/1BCHE)I,, 005 exahées) C2H, ci
Hz), 7.81 (d, 2H, J =8.2 Hz), 7.85-7.93 (m 2H), 8.42 (t, 1H, J 57
Hz). HPLC = 2.683 min. LRVMS (nfz) 361 (MtH). Anal. (C22H24N40O) C, H N
amle 247: 1-r4-(2-Phenyl-l-pynolidin 1 vl-ethyl) nhenyll 8 9-dihvdro-7H 2 .
7 9a Zs benzofcdl azul en~6-of f° '

E 237: R)-1-(4-C

10 triaza-benzo|cdlazulen-6-one.

o
OMe ) DMA, DIEA NH 0OBn ) 10% Pd/C, Hy, MeOH
80 °C, 97% N 2.) NaHSOj,, DMA, 100 °C
No, H
2 H

Boc-NH OBn o
v “z" 237a b
2.) TFA/CCl,

. o]
3.) Toluene, reflux

87% for two steps
0 (0] (0]
}b OBn b .oMs }H—/ OH NH Br
CH,Cl, N
' N= and
0°Ctont

Ci Cl
237b 237 237c
67% 40% 40%

(237a) (R)-3-Benzyloxymethyl-9-nitro-1,2,3 4-tetrahydro-

15  benzo[e][1,4]diazepin-5-one
A suspension 6_f 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 overnight. The crude
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210 2 June 2006 0 NaH803, DMF CHO 0 247a CHa3, 80'C 0 247 @ Jung20062470
(247a)

1-[4-(1- Hydroxy-2-phenyl -et hyl ) -phenyl ] -8, 9-di hydro-7H 2, 7,9a-tri aza- s
benzo[ cd] azul en- 6-one This conpound was prepared from di am ne internediate
g (from Exanple 2) and 4-(1- hydroxy-2-p4enyl -et hyl)-benzal dehyde [Hulin et
al., J. Med. Chem 35, 1853 (1992)] according to the procedure used in

Exanpl e 19. Received 9.30 g (96%. 'H NVR (DVBO-46) 8 2.95 (d, 2H, J = 6.5
Hz), 3.50-3_60. 2H),. 4.40-4.52 (m 2H), io 4.88 (t, 1H, J = 6.5 Hz),
5.43 (br s?“%&f’g’mﬁf@%%éW!ﬁLm&Mmzxm_anulﬂhedqxrcozs&yaz% e{m@gef(d, 2H,
J' =82 o it 10Kl St 2Hnes) 5 xPf ) 51‘86-7.94 (m 2H), 8 45 (Tt H J =
5.7 Hz). lehcsahzm oo R Gl E?T?tz 8 embiied)) orgamial layerCaddri2 Idpa2. 0. 50
H20) C, H, (MeS! weethynd concentrated. The . . -
1- [ 4- (1 Ohlgtge 2o plignt et hul) s phenyl | gPBduct, was thes, purifiedgby silica gel
benzo[ cd] azul en- & ¢ cHipg with 5 t'B“OMW(I:ICHzCh/Hexau'es)togiv¢33.81g(97%)
® O 2{R)-3-benzyloxy-2-ten-butoxycarbonylamio-propylamin 0)-3-nitro-benzoic acid
methyl ester as a yellow oil. [First intermediate]
IR (KBr) 3314, 2977, 1715, 1694, 1606, 1531, 1505, 1366, 1348, 1260, 1165, 1120
1,10 _ : ’ ’ )
741 cm™; 'H NMR (CDCls) 8 141 (s, 9H), 3.08-3.21 (m, 2H), 3.47-3.58 (m, 2H), 3.87
(s, 3H). 3.98 (br s, 1H), 4.43-4.54 (m, 2H), 4.92 (br d, 1H, J = 8.6 Hz), 6.69 (¢, 1H, J =
0 7.9 H2),7.24-7.36 (m, SH), 7.96-8.05 (m, 2H), 8.57 (br s, 1H). HPLC Rt = 5.030 min,
HRMS caled for CpHzsN;NaO; 482.1903 (M+Na)*, found 482.1901. Anal

(CioH11N30;) C, H, N.

Qf 1:1 TFA/CCl for 2 hours at room temperature. The reaétion was then concentrated,
5 suspended in 250 mL of pH 7 phosphate buffer and the amine extracted out by CHCI,
(4 x 100 mL). ). The combined organic layers were dried (MgSO0,), filtered and
concentrated to give 3.25 g of crude amine as a light yellow solid. [HRMS caled for
CisH2,N305 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 of237aasa red/orange solid.
'H NMR (DMSO-d,) §3.48 (d, 2H, /= 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=4.441 min. LRMS (m/2) 328 (M+H). Anal. (C7HyN;0,00.60 H;0) C, H, N.
. (237v) (R}S-Benzyloxymethyl-l-(4-chloro-phcnyl)-8.9-dihydro-7H-2,7,9a-
25 maza-benzo[cd]azul_ené-one AG-14523
This compound was prepared from (R)-3-bcnzyloxymethyl-9-nitm-l.2.3.4~tetrahydro-
: benzo[e][l,4]diazepin-5-one and 4-chlo_robcnzyaldehydc. via reduction and
cyclization, as described in Example 221.
'H NMR (CDCI;) 83.62(d,2H,7=56 Hz), 3.96-4.05 (m, 1H), 438 (d, IH, 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), 7.42 (, ll:l J= 7.9'
Hz), 7.49 (, 2& J=85Hz),7.70 (4,2H, J = 8.5 Hz), 7.99 (dd, 1H, J = 8.0, ;)-.'8 Hz).
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2 June 2006 This conmpound was prepared frominternedi ate 2473uren2D06hi onyl

chloride according to the procedure used in Exanple 171. Received 3.53 ¢

(75%9. HPLC Rt = 3.871 min. LRVS (mz) 402 (MtH). s (247c)
1-[4-((E)-Styryl)-phenyl]-8,9-dih dro-7H2 Y .7,9a-tri aza-
benzo[ cd] azul en- 6- one AG 14660 This conpound was fornmed as a byproduct

during preparation of Exanple 247b:
4.46-4.57 (m 2M 7.28-7.47 (m 6H), 7.63- 7.95 (m 8H), 8.45 (t, IH,

HP, Tep3p9 in. LRVMS (nmfz) 366 10 (M+H). Anal.

( C24HL9N30. gﬁ@qﬂééyg J 6?7?%,@-%\{‘12)( zHPL)é Rt 428 mipo HRMS khisd 66T ,ém@ |

prepared fr418.1320 ¥ d.pvir 0l di according to the “procedure
| e Afg?&vﬁ ;égt:;%g' ‘é\%leg)(?’i‘%ﬁcwﬁ?hpoﬂoCan as sol vent.

BoTite popdRndDVSO-) 8 1.63-1.76 (m 4H), 2.34-2.68 (m

4H) . 2.92 (4 . J £12.9. 100 Hz), 3.30-3.40 1H), 3.48-3.62
3E)|) . 4. 35- Elf‘g% s%'%mb?&“'kﬁ‘?‘g@???é@b 69@} 8H).50 nﬁnﬂ@iﬂg.g](inl(. g Cfitry, 2804k, ( g m

5.7 Hz).

descri bed in Exa
Recei ved 40 ng (

"H NMR (DMSO-d6) 8 3.50-3.60 (m 2H),
J

21H, J ® 5.wWastatted ERbIGHE ¢ ' RVE 437 (MFH) . Anal .

(028H28N40)2§, H_ N 28%&%@%%%%%@%’%@1&h CH,Cl,,

enzyne-i nhi P2 oamel) drapwise vﬁ@dampma@&cgg%ggg?g&&gg as, Fldes,cri bed %
- an ical 5

Si moni n et . (ol, Chem 993), 268: 852
al . (J. 'o‘-fH‘. “’gﬁe‘%’gﬁéﬁ%‘ﬁmﬁ%%zmgsmmmnmmandm&si rédchORas

foll ows. Sametched bpaddifiorcoMigemNi . i fi P rotein, 10 [ mL
t"iF:/a e(d)ﬁical t1r‘mthyrrus ﬂ%%w%ﬁgqﬂﬁ ,MGQEI-tA@ﬁgg

DNAse |- .a
[ 32P] NAD+, %2%5 gixture was poured into 75 mL of 1.0M KH;PO, and extracted with EtOAc .

10

15

20

25

: MMMM@

| (3 x 50 mL). The combined organic layers were dried (MgSO0y,), 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.

1
H NMR (DMSO-d,) § 3.30-3.78 (m, 3H), 4.40-4.57 (m, 2H), 5.02 (br s, 1H), 7.38 [

1T et

. AdS

1H, J = 7.8 Hz), 1.67 (d, 2H, J = 8.3 Hz), 7.85-7.97 (m, 4H), 8.16 (rd, 1H, J=39

Hz) HPLCRt= 2.822.‘min. HRMS calcd for Ci7H15CIN30, 328.0853 (M+H)*, found
328.0825. Anal. (Ci7H14CIN302¢0.15 CH,CL) G, H, CL, N.

N (237¢) (R)‘S-Bmmomcthyl-l~(4-chloro-phenyl)—8,9-dihydro-7H-2.7,9d-uiaza-
benzo[cd)azulen-6-one

Was isolated as side product in the formation of Example 237. Obtained 80 mg (40%)
as an off white solid. |

M3 N : '
HNMR (CDCls) § 3.38-3.57 (m, 2H), 4.06-4.17 (m, 1H), 4.50 (dd, 1H, J =13.3, 1.2

H2), 474 (dd, 1H,7 =133, 6.7 Hz), 6.65 (br s, 1H), 7.45 (4 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, J = 7.7, 1.1 Hz). HPLCRt =

~ 3.506 min. LRMS (m/z) 390 (M+H).
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and various concentrations of test conpounds were incubated Junesz(0sl e
buffer (50 MM Tris pH 8.0, 10 MM MWd 2, 1 nM

tris(carboxyet hyl)phosphine' HCI) at 25C for 5 30 m nutes. Under these
conditions, the reaction rate was linear for times up to 10 mnutes. The
reacti on was stopped by the addition of an equal volunme of ice-cold 40% 212
2 June 2006 trichloroacetic acid to the sanples, which were then incubated
on ice for 15 mnutes. The sanples were then transferred to a Bi o- Dot
mcrofiltration apparatus (BioRad), filtered through Wiatman G-/ C

gl ass-fiber filter paper, washed 3 tinmes with 150 L of wash buffer (5%

trichloroaceti§ acid, | %inorganic pyrophosp aBE dried. s

[ 32PJ ADP- NHcooaorﬁi\ &cn into the acid- S erial was
quantitatefl yfi Phakhf PGy He. MR ecul AT CS) g, LBseQuant
- sof tware. jhiw-tion At ed by ReR—I-+hba+

cogﬁhgggé Pﬁﬁ)y)weée cal ¢d

regressi on &lQaI"ﬂ/ses using the Vv equat i on\for conpetigdekae inhibition
(Segel, Enzyne Kinetics. Behay r and Anal ysi s 'Q'. d Equilibriumand

St ead .State f odhgENZYME Syst ens ohn Wley & Sokss¢ Inc., New to York
(1975), 100- 128’ In the case tight-binding inhybitors, 5 nMenzyne was
used and the reaction was incubated at 25C for 2BOm nutes. K; values for
tight-binding inhibitors were _c'gl cul at ed usi ng equati on descri bed
Sculley et al. (Biochim Biophys. Acta (1986), fﬁ.ﬁ 4453). is Cvtotoxicity
potenti ation Agsay A549 cells (ATCC, OCkVI |le, MD) were seeded into

96-wel | cell | ates (Fal con n\ and Fi sher Scienti f| cp Pi tt sburgh,
PA) 16 to f I BCRIOMS | MRS be| | WYY

I Nnat+eA—et—t-est

238b : Me
238¢c 238

(238a) (R)-8-Benzyloxymethyl-1 -(4-hydroxymcthyl—phcnyl)—8 9-dihydro-7H-
2,7 9a-triaza-benzo[cd)azulen-6-one AG- 14563
s  This compound was prepared from (R)-B-bcnzyloxymethyl-é-nin‘o-l,-.3 +4-tetrahydro-
benzo[e][l.4]diazepin-5-onc and 4-hydroxymcthyl-bcnzyaldehyde, via reduction and
cyclization, as described in Example 237. |
| IR (KBr) 3293, 2925, 1654, 1602, 1482, 1115 750 cm™; '"H NMR (CDCl;) 0 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 (d,
10 1H,J=44 Hz), 7.20-7.38 (m, SH), 742 (t, 1H,J=17.9 Hz),7.51 (d, 2H, J = - 8.2 Hz),
773, 2H, J = 8.2 Hz), 8.00 (dd4, 1H, /= 8.0, 1.0 Hz), 8.12 (dd, 1H,J=17.17, 1.0 Hz).
:lll_;LC Rt = 3.330 min. HRMS caled for CasHaN305 414.1818 (M+H)*, found
1822,

(238b) (R)-S-Benzyloxymcthyl- -(4-chloromethyl-phcnyl)—8 9-dihydro-7H-
15 2,7.9a-triaza-benzo[cdjazulen-6-one

This compound was prepared from benzyl alcholol 238a and thiony! chloride as
described i in Example 171. '
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assay or SRB assay. For the MT. assay, 0.2 11g/1 of MIT (& J{unex2006

et hyl t hi azol -2- yl}2,5-di phenyltetrazolium brom de) (Sigma Chem cal Co.,

St. Louis, MO was added to each well of a plate, and the plate was

i ncubated in a cell-culture incubator for 4 hours. Metabolized MT in each
well was solubilized in 150 pl of DMSO (Sigma 2s Chemcal Co.) with
shaking and quantified with a Wallac 1420 Victor plate reader (E&G

Wal | ac, Gaithersburg, MD) at 540 nm For the SRB assay, cells were fixed
with 10%trichl oroacetic acid (Sigma Chem cal Co) for an hour at 4C After

Ul for hodanine B (SR DS Si68 I HE s O s ad ErASm D 6. hs,

Unbound SREZHAS.GR(SH2i0, 65A{4.dIH, U <104 HaR1i2D-1.80 GRTSHEY 4o (THEN [ LhPo g}t ur oS

were 213 2 aph-dri and bound dye was solubil'izéd w .
unbuf f er ed #ﬁgd,ﬁzggg T gﬁ&%ﬁ f‘?ﬁm@#‘éeﬂ’ =83 Hal, 8100(dd Il = 8The.CoHm . 1dye was
nmeasur ed Ph [ Ficafyl y.ovp _hrds@\: Al . ct ate reader._at 515 nm
The ratio ogidt?g oD oQtyiO\(lzg%) ensi tRy;ﬂ %/‘gﬁu ‘f%ﬁ%@ ofof CasHaGNaG:t ure to
the 0D val ud%H473 %t(s"!b tfounst433.1457.t A, (Wc%%m@r@qptﬁge, was used

to quantify in t he lcity :,r a conpound. e ‘concentration at
whi ch a corrpoundﬁggaéés es §gx7c§'gél"?ﬁ°69<‘P%‘PYI§PW°§Y1f@fbé'dmumeﬂlyh&QMydro-’Vﬂ-
quanti fy po2,29titdizacsened{cdjilend-g5oXi ci ry of topotecan ~ or tenozol oni de by
t est corrpou,?d di pensi onl ess gararret er PFso is used and is defined as

the ratio of® A Reuten ol Permedipis 238h 135 £i b b munalyizivs BILOSECHACK e /@0 _Of
Cobphinas o RS At kol gl Ll B 08 e s 11
t opot .ecjd)n' 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
Egzo. After stirring ovemight, the agueous layer was extract;:d with EtOAc. The
combined organic layers were dried (MgSOy), filtered and concentrated. The product
was used without further purification. Obtained 680 mg (64%) of an off white solid.
1s  HPLCRt=2.904 min. LRMS (m/z) 342 (M+H).
(238) Title compound
This compound was prepared from intermediate 238¢c and dimethylamine using the
procedure described in Example 171, except with acetonitrile as solvent. Received
85.1 mg (33%).
20 'H NMR (CDCl5) 6 2.30 (s, 6H), 3.52 (s, 2H), 3.86-3.95 (m, 2H), 3.97-4.08 (tfu 1H),
4.48-4.62 (m, 2H), 7.41 (¢, 1H, J = 7.9 Hz), 7.50 (d, 2H, J = 8.2 Hz), 7.73 d2H,J=
8.2 Hz), 8.01 (dd, 1H, /= 8.0, 1.0 Hz),8.07 (dd, I1H, J=7.7, 1.0 Hz), 8.60 (bf s, 1H).

HPLC Rt = 2.254 min. HRMS calcd for Ca0H23N4O; 351.1821 (M+H)*, found
351.1821.

25

phenyl [-8,2-djl_:xdro-7!i-2,7,9a-trigg—bcnzol cdlazulen-6-one
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| nhi bition constants (K val ues) and cYtotoxici values) as @eluse®086d for
t he exenpl ary conpounds are presented in Table |I below 214 2 June 2006
TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation Inhibition
Constant Cytotoxicity Conmpound /Exanple No.K, (nMPotentiation PFD 1221,
171.3 1310.1ND 145.7.7.61.8 1512.1ND 167.2ND 174.8, 5.31.7 183.42

1913ND 11.9 . 2113.7, 13.0ND

(@)
NH OH
N
N=
7\
N
Me

This compound was prepared from intermediate 238c and the appropriate amine using
- the procedure described in Example 238. Received 15.0 mg (15%).
'HNMR (CDCl3) §2.33 (s, 3H), 2.66-2.90 (m, 4H), 3.60 (br s, 1H), 3.64 (s, 2H), 3.84-
s 4.07 (m, 3H), 4.49-4.61 (m, 2H), 7.16-7.33 (m,5H),),742(t, 1H,J = 7.9 Hz), 7.46 (d,
2H,J=8.2Hz),7.70(d, 2H, J = 8.2 Hz), 8.01 (dd, IH, J = 8.0, 1.0 Hz), 8.08 (dd, 1H,
J=17.7, 1.0 Hz), 8.52 (br s, 1H). HPLC Rt =2.917 min. HRMS calcd for Cx7H2oN4O,
441.2285 M+H)", found 441.2286.

10 e : 8-Hydroxymethyl-1-(4-methvlamino l-pheny))-8.9-dihvdro-
TH-2.7.9a-triaza-benzolc azulen-6-one

0
NH  OH
N
N=
H
Me

This compound was prepared from intermediate 238c and the appropriate amine using
the procedure described in Example 238. Received 31.5 mg (32%).

15 'H NMR (DMSO0-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 (¢, 1H, J = 7.8 Hz), 7.53 (d, 2H, J= 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. (C15H20N,0,+0.30 CH,Cl,) C, H, N,
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2213, 14, 15ND 2317.3ND 2429ND 251761.4 261021.1 27>5@00iNE202810ND
2924ND 30NDND . 311 NDND 215 2 June 2006 TABLE I. PARP Enzyne | nhibition
and Cytotoxicity Potentiation Conpound /Exanpl e No.Inhibition Constant
Cytotoxicity K; (nMPotentiation 3la 22PFso ND

| This compound was prepared from intermediate 238¢ and the appropriate amine using
s  the procedure described in Example 238. Received 78 mg (72%).
1 _
H NMR (DMSO-d;) § 1.73 s, 4H), 2.50 (s, 4H), 3.30-3.78 (m, 5H), 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 (brs, 1H). HPLC Rt =2.375 min. LRMS (m/z)
377 M+H). Anal. (C:H,N40,+0.20 H;0)C,H, N, '
10 ,
xample 242: 4-(6-0x0-6.7.8 9-tetrahvdro-2.7 9a-triaza-benzo[cdlazulen-1-vi)-

enyl]-acetonitrile

NH

N=
-,
C=N

This compound was prepared from intermediate 171a , KCN and catalytic KI using the

1s  procedure described in Example 171. Received 78 mg (72%). ’
| IR (KBr) 3197, 3071, 2932, 2253, 1661, 1600, 148s, 1460, 1390, 1310, 1218, 1088,
824, 760 cm™'; 'H NMR (DMSO0-d,) & 3.48-3.58 (m, 2H), 4.18 (s, 2H), 4.43-4.52 (m,
2H), 7.37(, 1H, /= 1.8 Hz), 7.57 (d, 2H, J = 8.2 Hz), 7.86-7.95 (m, 4H), 8.43 (¢, 1H,
J=5.6 Hz). HPLC Rt = 2.689 min. HRMS caled for C1gHysN,O 303.1240 (M+H)",

20 found 303._1248-. Anal. (Ci1gH;4N40+0.50 H0)C, H,N. |
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3216.31.8 32a8.8ND 33114.3 34it1.8 35(8.2ND 36.27ND 37111. & 868¥320M06397. 5I
4069ND 4154, OOND 42103, 105,107 ND 43317,290 ND 44900ND 45167, 185 ND
46919.81.3 47al121ND 47b809ND 4879ND 49 _ +122ND 50221.1 5141ND 5279ND

531800ND 54600ND

Example 243: 1-[4:-(2 3-Dimethvl-2.5-dih dro- ol-1-yimethyl)-phenvi]-8.9-
dihydro-7H-2,7 9a-triaza-benzolc, azulen-6-one ' |

Q
NH

Me
Y
. Me
5 This compound was prepared from intermediate 171a and the appropriate amine using
the procedure described in Example 171. Received 80 mg (17%)
, .
H . P’ .

NMR (DMSO-d¢. racemic mixture of cis and trans isomers) § 1,01 (d, 6H, J = 6.2 Hz), 3.50-
4.03 (m, 4H), 3.92 (s, 2H), 5.62-5.77 (m, 2H), 736 (t, 1H, J= 7.8 Hz), 7.50-7.60 (m,
2H), 7.77-7.93 (m, 4H), 842 (t, 1H, J = 5.7 Hz). HPLC Rt = 2611 min. LRMS (m/z)

10 373 (M+H). Anal. (CpH,4N(0+0.10 H,0)C,H,N.

15 This compound was recovered as a side product from formation of Example 243
Received 15 mg (3%). |

1
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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i biti d Cyt ot 04 J4iney2006
TABLE |. PARP Enzyme |nhibition an yel -
I%l?eﬁt}];??oﬁoogorrpound /[ Exanpl e No. Inhibition Constant Cyt O}V%XIZCI()t KD 5 -
(ﬁM Potentiation 55 56 10 32 57 58 5.8 58a 4.2 59 PF ND ND : :

- 1.8 ND 61 6.2 13 1 ND ND 63

841 (t, 1H, J = 5.7 Hz). HPLC Rt = 3.613 min. HRMS ca.léd for C33H3NLO
371.1866 (M+H)*, found 371.1863.

o 0
Q NH NH NH
Y J w J
uj NaHSOs, DMFY_N~ SO}, CHCN oMso.s0c 1N
NH; CHO dimethylamine ’F{tzk
g h{"e
OH
» Wact cl WL
245a 245 245
(24532) 1-[4~(1-Hydroxy-ethyl)-phenyl]-8,9-dihydro-7H-2.7.9a-triaza.

0 - benzo[cd]azulen-&onc AG-14657
This compound was prepared from diamine intermediate g (from Example 2) and 4-(1-
hydroxy—cr.hyl)—bcnzaldehyde [prepared from methylmagnesium bromide and
tcrephthalaldehydc~mono-diethyl acetal following the procedure Hulin et al., J. Med.
~ Chem. 35, 1853 (1992)] according to the procedure used in Exampie 19. Received
15 160 g (42%). |
'H NMR'(DMSO-d‘) 81.86(d,3H,J= 6.7'Hz), 3.48-3.60 (m, 2H), 4.434.52 (m, 2H),
~ 4.78-4.89 (m, 1H), 5.30 (4, 1H, J = 4.3 Hz), 7.36 (t, IH, J = 7.8 Hz); 755, 2H,J =
82 Hz), 7.82(d,2H, /= 8.2 Hz), 7.85-7.93 (m, 2H), 8.43 (t, 1H, J =57 Hz). LRMS
(w/z) 308 (M+H). Anal. (C;sH\sN;0,) C, H. N. |
20
(245b) 1-[4-(1 -Clﬂoro-cthyl)-phenyl]-S.9-dihydro-7H-2.7,9a-m‘aza-
benzo[cd]azulen-6-one
This compbdnd was prepared from intermediate 245a and thiony! chloride according to
the procedure used in Example 171. Received .85 g (70%).
25 'HNMR (DMSO-d,) 6138, 3H,J=65 Hz), 3.48-3.60 (m, 2H), 4.42-4.525 (m,
2H), 547 (q, IH,J=6.7Hz), 740 (¢, 1H, J= 7.8 Hz), 7.71 (d, 2H, J = 8.2 Hz), 7.85-
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65 66 1 8.9 67 9.3 68 5.8 69 1 ND 70 71 ND ND 4.4 ND 13 72 3Jene720060 74 33
751 176 .9 577 6.9 78 5.2 ND 79 11

7.97 (m, 4H), 8.46 (1, 1H, J = 5.7 Hz). HPLC Rt = 3.280 min. Anal. (C3H,,CIN30) C,
H, CL, N.

(245) Title compound
s This compound was prepared from intermediate 245b and dimethylamine according to
the procedure described in Example 171, with the exception of heating to 80 °C.
Received 69 mg (77%)
'H NMR (DMSO-4,) § 1.32 «, '3H. J=6.7Hz), 2.15 (s, 6H), 3.34-3.44 (m, 1H), 3.47-
3.60 (m, 2H), 4.43-4.52 (m, 2H), 7.36 (t, IH, J = 7.8 Hz), 7.50 (d, 2H, J = 8.2 Hz),
1o 7.82(d, 2H, J=8.2 Hz), 7.85-7.93 (m, 2H), 8.42 (t 1H,J=57 Hz). HPLCRt = 2.461
min. LRMS (m/z) 335 (M+H). Anal. (C20H22N40) C, H, N.

1s  benzo[cdlaznlen-6-one

- This compound was piépared from intermediate 245b and the appropriate amine using |
. the procedure described in Example 245. Received 118 mg (66%).
'H NMR (DMSO-d) 6 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 (¢, 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. (C22H24N(O) C, H, N.

25 triaza-benz olcdlazulen-6-one
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247

(247a) 1- [4~(l-Hydroxy-2—pheny1—ethyl)-phcnyl]-8 ,9-dihydro-7H-2,7 9a-triaza-
bcnzo[cd]azulen-6-one
This compound was prepared from diamine intermediate g (from Example 2) and 4(1-
hydroxy-2-phenyl-cthyl)-bcnzaldehyde [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),
4.88 (t, lH J = 6.5 Hz), 5.43 (br s, 1H), 7.13-7.30 (m, 5H), 7.38 (t, IH, J = 7.8 Hz),
752(d,2H,J=82Hz),7.80 (d, 2H, J = 8.2 Hz), 7.86-7.94 (m, 2H), 8.45 G 1H, J=
5.7 Hz). HPLC Rt = 3.263 min. LRMS (m/z) 384 (M+H). Anal. (C24H2;N30,40.50

H,0)C,H,N.

(247b)  1-[4~( 1-Chloro-2-phenyl-ethyl)-phenyl)-8 9-d1hydro—7H-2 7.9a-triaza-

bcnzo[cd]azulen-G-one

211
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TABLE 1. PARP Enzyne |nhibition and Cytotoxicity Potenti atiddunei¥ound

' | Ci ; Potentiation 82 1
I bi n Constant Cytotoxicity IC (nM
/6E>2<aggl SSN? 3I ghhbézl g. 5 7.1871 6.7, 7 881 12,13 218 PF50 2 June 2006

i biti | Ci Pot enti ati on Conpound
Enzyme | nhibition and Cytotoxicity n &
;résla_tﬁplle EQ?PI nhi )l;i tion Constant Cytotoxicity K (nM Potentiation PFSO ND

ND ND ND ND ND ND ND ND

This compound was prepared from intermediate 247a and thionyl chloride according to
the procedure used in Example 171. Received 3.53 g2 (75%).
HPLC Rt = 3.871 min. LRMS (m/z) 402 (M+H_).

5 (247c¢) - l-[4~((E)-Styryl)-phenyl]-8.9-dihydro-7H-2.7,9a—u'iaza-
' benzo[cd]azulen-6-one AG-14660 ‘

"H NMR (DMSO0-d,) & 3.50-3.60 (m, 2H), 4.464.57 (m, 2H), 7.28-7.47 (m, 6H), 7.63-
795 (m, 8H), 845 (, 1H, J = 5.7 Hz). HPLC Rt = 3.929 min. LRMS (m/z) 366
10 (M+H). Anal. (C2H;sN30+0.10 H;0) C, H, N, |

(247) Title compound
This compdund Wwas prepared from intermediate 247b and pyrrolidine according to the
procedure described in Example 245, with the exception of chioroform as solvent.
15 Received 40 mg (1 1%).

'H NMR (DMSO-d,) § 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. (C3HzN,0) C, H, N. '

‘20

PARP Enzyme Inhibijtion Assazf_

“The PARP enzyme-inhibiting 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 Ci [*?P]NAD", 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%
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225uND2008 1 6.0
ND ND 2.2 ND ND ND ND ND ND 2.2 ND 1.8 1.9 3.4 ND 2.4 ND
109 1 5:5 110 111 112 113 114 115

wash buffer (5% trichloroacetic acid, 1% inorganic pyrophosphate), and dried.
5 [”P]ADP-ijose incorporation into the acid-irsoluble material was quantitated using

equation for competitive inhibition (Segel, Enzyme Kinetics: Behavior and Analysis of

Rapid Equilibrium ang Steady-State_ Enzyme Systems, John Wiley & Sons, Inc., New

10 York (1975), 100-125). In the case of tight-binding inhibitors, 5 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 eéuatic_m described Sculley et al. (Biochim.
Biophys. Acta (1 986), 874:44-53),

15 Cﬂ“ otoxicity Potentiation Assay;

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 ug/nl of MTT (3-(4,5-dimethylthiazo}-2-
yl)-2.5-diphenyltctrazolium Bmmidc) (Sigma Chemical Co., St. Louis, MO) was added

- -to-each well of a plate, and the Plate was incubated in a cell-éulmm incubator for 4
hours. Metabolized MTT in each well was solubilized in 150 #l of DMSO (Sigma

25 Chemical Co.) with shaking and quantified with a Waljac 1420 Victor plate reader
(EG&G Wallac, Gaithersburg, MD) at 540 nm, For 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 minytes with 04%

30 Co). Unbound SRB was washed away with 1% acetic acid. Then the cultures were
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.2 R2une2D0622 123
6 117 118 119 18 5.1 18 24 9.9 116 5.2 9.5 4.4 3.2, 4

1 :

1-24 125 126 127 128 129 130 131 132

Chemical Co) with shaking.. The bound dye was measured photomem'cally with the
Wallac Victor plate reader at 515 om. The ratio of the OD (optical density) value of a
compound-treated culture to the OD value of .ai mock-treated culture, expressed in
S percentage, was used to quantify the cytotoxicity .x a compound. The concentration at
which 2 compound causes 50% Cytotoxicity is referred to ag ICsy. To quantify the

10 combination with a test compound. For the compounds of the invention, PFs, values

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation
Compound /Example No. Inhibition Constant Cytotoxicity
K; @aM) Potentiation
PFso

1 4.1,6.2 1.5

2 8.0,6.0 ' 1.6

3 109, 12 ' 14

4 | 6.5 LS

5 | 7.7 1.3

6 4.3 2

7 5.1 1.4

8 6.2 1.9

9 . 49 1.4

10 11.2 1.7

1 5.6 . 2.1
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133 134 135 4.0 7.0 9.0 8.0 11 4.1 3.5.3.6 4-0,5.4 5.0 4.4,3Jene20® 8 6.9
2.8 3.8 219" 220 2 June 2006 Cytotoxicity Potentiation PF50 2 June 2006
TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation Inhibition

Const ant

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation
Compound /Example No. Inhibition Constant Cytotoxicity
K; (nM) Potentiation
PFsp
12 . 21,17 1.3
13 10.1 | ND
14 , 5.7,7.6 1.8
15 121 - ND
16 7.2 ND
17 4.8,5.3 1.7
18 34 | 2
19 13 ND
20 . 119 -~ ND
21 ' 13.7,13.0 ND
22 13, 14, 15 ND
23 17.3 ND
24 29 : : ND
25 176 14
% | 102 | Ll
27 >5000 ND
28 | 10 ND
29 24 ND
30 ND ND
31 ND ND
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: i ati PF50 264N®2006539
i Ci [ Exanpl e No. K; (nM Potentiation 179
?IGESOE%INS t%G?gggKIBd 168 ggND 169 NDND 170 3.11.9 171 4.52.5 171aND

4.6ND 172d NDND 173 6.3ND 174 6.2ND 175 6.6ND

~_TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation

Compound /Example No. Inhibition Constant Cytotoxicity
. _ K: (aM) Potentiation
_ PFso
31a 22 o ND
32 | 6.3 1.8
32a | 8.8 ND
33 143 ND
34 11 1.8
35 8.2 ND
36 27 ND
37 11 1.8
38 43 ND
39 7.5 1
40 68 ND
41 54, 00 ND
42 103, 105, 107 ND
43 317,290 ND
44 - 900 ND
45 167, 185 ND
46 9,9.8 13
472 o 121 ND
4T 809 ND
48 79 ND
49 L 122 ND
50 22 1.1
51 41 ND
52 79 ND
53 1800 ND
54 600 ND
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D
180 . 7.4 181 329ung@p0&. 7N

77 4.12.5 178 12ND 179 5.6 D b 5 1
igg g 8“8 i84 6.02.2 185 5.6ND 186 5.52.2 187 7.0ND 188 4.8

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation
Compound /Example No. Inhibition Constant Cytotoxicity
K;: (nM) Potentiation
‘ PFsp
55 10 ND
56 32 - ND
57 ND | ND
58 58 2.0
58a 4.2 ND
59 4.2 1.8
60 6.2 ND
61 6.2 ND
62 6.1 ND
63 | 13 'ND
64 6.2 ND
65 T ND
66 | 8.9 ND
67 ' 9.3 ND
68 ‘ 5.8 ND
69 ND ND
70 | 44 ND
71 o 13 ND
2 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 5.2 ND
79 11 ND
80 | 9 ND
81 | ND ND
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221 222 2 June 2006 2 June 2006 TABLE 1. PARP Enzyne | nhi bi2 juve 2008
Cytotoxicity Potentiation Inhibition Constant Cytotoxicity Conpound

/ Exanpl e No.K; (nMPotentiation PFso 21817ND 21911ND 2204. OND 2215. OND
221a10. OND 221bNDND 2222.0,2.3,3.5 2238.52.1 224ND 225ND 226 2272.2ND

2284.6

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation
Compound /Example No. Inhibition Constant Cytotoi:icity
K; (nM) Potentiation
PFs,
82 62,645 19
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 43 ND
95 6.2 ND
96 10 ND
97 1.6 ND
97a ' "ND ND
) 98 . 33 2.1
99 L7 2.0
100 2.7 ND-
101 23 2.1
102 5.6 ND
103 62 “ ND
104 45 . ND
105 6.2 ND
lQ6 _ | 8.0 ND
107 25 ND
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ND 2338.0 .222upg2806ND
229aNDND 2305. 3ND 2316. 9ND 232 D
gggg i))1i\ID6. 236. 113ND 2375.0, 6.0ND 237b30ND 237cND 2387.3ND 238a30. 7N

223 2 June 2006 TABLE I. PARP Enzyne Inhibition and Cytotoxicity
Pot enti ati on

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 9.9 ND
115 | 116 ND
116 5.2 ND
117 9.5 ND
118 4.4 ND
119 3.2,4.2 22
120 ' .13 ND
121 40 ND
122 7.0 ND
123 9.0 ND
124 8.0 ND
125 | 11 ND
126 . 4.1 22
127 ' 35.36 ND
128 40,54 1.8
- 129 5.0 : 1.9
130 44,56 34
131 22 ND
132 - 6.8 24
133 6.9 ND -
134 2.8 " 2.5
135 L 3.8 | ND
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i Ci ; @drect0dht i ation

d /Exanpl e No. Inhibition Constant CytotoxiCi }\R[’) 541 5 8 ﬁtD 242 3.4

Sl b ND ND 238¢c ND 239 7.8 ND 240 4.2, 4.5 545b ND 246 3.3 2.3
55308 332 0 244 14.0 ND 245 5.8 2.1 245a 5.2, 5.3 ND

247 5.4 247a 10.0 ND 247b ND ND

TABLE 1. PARP Enzyme Inhibition and Cytotoxicity Potentiation
Compound /Example No. Inhibition Constant Cytotoxicity
K: (aM) " Potentiation
PFsg

136 96 ND
137 - 5.4 | 22
138 | 11 ND
139 | 12 ~ND
140 6.8 ND
141 55 2.3
142 3.8 2.2
143 | - 22 ND
144 7.4 ND
145 20 ND
146 - 35 ND
147 4.0 ND
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
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ND = not determ ned Wile the invention 2hhmel2006
s pre ferred enbodi nents and

recogni ze that various changes and

247c 16.0 ND Not e:
descri bed by reference to exenplary and

exanpl es, those skilled in the art w il
nodi fications will become apparent through routine experimentation wthout

departing fromthe spirit and scope of the invention. The invention should
therefore be understood as not being limted by the foregoing detailed

description, but as being defined by the appended clains and their
ALMED 1S 1. - A conpound of the

equi val ents. ZA—2=3umre 2066 AA+—-S-Cl
formul a: whergin:: T%bo?@%ym:ﬂtﬁbﬁn%d@ﬁ@{l cﬁ?P‘o?em ion '@ 00¢N;
cyan; an, opthPﬁh ﬁ”%a&hﬂ Fed al L ar ke ytr—eadkeyas—cyCl 0al Kyl
het-er ocycl oal Byl , “aryl, ~or &y arﬁ""l’dﬁl Quonssant - () RIC}'tomkuei’tje Wi$ 0 or
S, and REO is:] H OH .an optionajly sukghMyuted allkyl, Fodngianén al kKynyl .
cycl oal kyl, hdteroeycl oal kyl, arlyl, heteroaryl, al kyl , gﬁwo aryI Jr oup;
or NR 2"R28, \here R276§nd RZ8 1 ' VA -
optionally sut€444+u£ulgﬂkyl allkenvl | @kkynyl c‘cloalkyND
het erocycl oaljcl, aryligsor beterfoaryl Pp, -CRZ VTN RSO mrere—R29{ is. H
or an opti onaf Ty 3UbST It Utret—ani-re: ﬂ' .,\, alkenyl  al kyndD cyal oaf kr 1,
hat er ocyol oal kyl ar y|166- het erodgryl O- ak380 o-aryl, Is-al kyl Nppr s-ary] ipup,
and R3 is H H an 167 3
| 37 ND
16 :
5 38 ND
1
69 _ ND ND
1
70 3.1 1.9
1 N
71 4.5 25
171
17“ _ ND ND
172 - 4.6 ND
2 _ ND D
173 -
z : -
= 6.2 ND
5
17 = D
6 9.0 ND
177
_ 4.1 25
178
179 ' = AL
| 5.6 'ND
180
— 74 ND
1
—— 39 ND
18: 47 ND
™~ 8.0 ND
- . 6.0 29
5
- 5.6 ND
186
55 2.2
187 -
— 70 ND
- 4.8 ND
9 .
- : RN | ND
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optionally substituted al kyl, al kenyl, al kynryl, cyol oal kylZ2 June 2006

het erncycl oal kyl, aryl, heteroaryl, Oalkyl, or Oaryl group, or NRO1R92,

225 2 June 2006 where R31 and R32 are each independently H OH or an

substituted al kyl, al kenyl, al kynyl, cycloal kyl,

aryl, or heteroaryl group; Cyan; a substituted-atkyl or
-al kynyl, cycloal kyl, heterocycl oal kyl,

H, an optionally

optionally
het er ocycl oal kyl

an optionally substituted al kenyl,
grad; C(O R12, where R12 is:

aryl, or heteroaryl
substltuted al kyts %Abigﬁyk—qan”nH cycloal ky), heterocycloal kyl, aryl
or heteroaryl §roup; CPE&.RPENBHB&&M moe—are—eaeh
i ndependent |y 8@ 4) Tonar Ly substt m%&g‘béﬁ%ﬁ’mwuw%nyl
cycl oal kyl, hgter @%FW N riyl ,Iﬂb}blﬁmt@unsamyl roup;c ere R'.is
11 or an optiopally substltuted g kyl, " &ty . al ynyIP kyI '
het er ocycl oal kil . _aryl, or hate ren1YI pup: "~ S(0).RL6, mhere n or
2, and RGis:|.H an opg4 onar Ty Stbsttot-ed—allkyl al keny! P '%Jkyny
cycl oal kyl, heferesyetaallkyl _aryl . or h%ﬂeroaryl Or oup; ONINRZSRZ , [where
e and e are egch indept®rently Ifi or an p T 1 onartyrsthsti-tui-ed '
al kenyl, al kyyT, CyeTpakyt—hf++oeycladlkyl ._aryl, or heNBroaryl  gfoup;
or N7R 2, wh R17 anmtf R1 are ¢ach |ndensndently H an T OTTet
substituted aljkyl, al kgayl, al kepyT,—CyTroatky+ ,nfnrner al kyl , _aryl,
or hetemaryl ¢roup: C(C,;)D 201 —where 2011k s H, ND -'
194 6.2 D
195
4.7’5-9 ND
196
3.9 ND
197 28,5.2 25
198 —
7.9 ND
199
6.8 ND
200
6.0 ND
201
: 5.8 ND
202
3.2 ND
203
4.6 20
204 79 -
: ND
205
_ 4.7 ND
206
_ 6.4 ND
207 ' :
4.2 24
- 208 ND :
- "ND
209 ND
: : ND
210
. 5.0 23
211 -
4.5 23
212 6.8 -
: 20
213 74
— : ND
214 '
215 - 1 hﬂD'
216 | 27
217 : 26
ND
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an optionally substituted - al kyl, alkenyl, alkenyl, 'cycl @Jungl2006
het er ocycl oal kyl, aryl, heteroaryl, O-alkyl, or O-aryl group, or NR21RZS$,
where R27 and R2B' are each independen |y H OH, an optionally 226 AVMENDED
SHEET 2 June 2006 substituted al kyl, al kenyl, alkynyl, cycloal kyl,
het er ooycl oal kyl , aryl, or heteroaryl group or S(O 2NR25Ws, where R25 and

R26 are each independently H or an optionally substituted al kyl, al kenyl.
al kynyl, cycloal kyl, hetentycl oal kyl, aryl, or heteroaryl group; is H or
al kyl; It4 is hal = Pr T Roy 0 .
i ndependent | y b Pgﬁ‘y V@ﬁémhlbmgmbsd Cyiotaxicity Bogdntiagibk %61y | |
al kynyl, cycl JaCémtpound7B%£% oal kyls heter oa oup; d
‘where R5 is: H an optlonalﬁqy SU)StItUt gﬂqo&st%[t |keny¢¥‘°ﬁ% |,
cycl oal kyl, hdterocycl oal kyl, aryl, or boa yl droup; Poteptiagps’ or
NRS2RP. .where [Rs. e _and RP are each |ndependently H or anppgfional |y
substituted allkyl, allzm nyl, a|<ynyl cwgloalkyl neterocyctoatkyt aryl,
or heteroaryl gTUUp‘—VWE#1rvmt“ -5 PDQ R R 1.3, RAVRS: R6, RT, and
R8 are not al ll_H_or a28har naceuf ically 30ceptabre salt, pqqgrug ive
metabulitc, of sol vat hereot P. A Conﬁuund of—tfre—fForftH-a: .wSLSL%Z X
is Oor S, AVENBER-SHEE—227 0 ND

221 50 ND

221a 100 - ND

-221b ND ND

222 2.0,2.3,3.5 ND

223 8.5 2.1

224 ND ND

25 ND ND

226 ND " ND

221 2.2 ND

228_ ' 4.6 ND

229 5.3,6.8 ND

229a ND ND

230 5.3 ND

231 6.9 ND

232 ' . ND ND

233 ' 8.0 2.2

234 8.7 ND

235 54 ND

236 113 ND

237 50,6.0 ND

237 30 ND

237c : ND . ND

— 238 . 7.3 ND
238a 30.7 ND




2 June 2006 Y is Nor CR3, where R3 is: H halogen; cyan;2Juie 2986i onally
substituted al kyl, al k=yl, alkynyl, cycloal kyl, heterocycloal kyl, aryl, or
hot eroaryl group; or -C(W-R20, where Wis 0 or S, and R20 is: H, OH an
optionally substituted al kyl, al kenyl, alkynyl, cycl oal kyl,
het er ocycl oal kyl, aryl. heteroaiyl, Oalkyl, or O-aryl group; or NP

" R28, where Rn and R are each independently H, OH, or an optionally

substit ut ed al kyl', al kenyl, alkynyl, cycloal kyl, heterocycloal kyl, aryl,
LS I-Inr an_optionally

or heteroaryl E;FUUTT—CR?Q—N-RSH%FQ&
substituted afino, BARLE] Mmmhmmqnm@ﬁabk&iqpbﬁhgg clﬂkyl
aryl, heteroafg, F—gt-ouPp R—id H,
OH, an option al Iy s%st | ?mpegﬁ kyﬁﬂﬁ%p%}g@gmmg; kymyl , d?)bcditomlcityyl
het erocyrcl oal kyl, aryl, het eroaryl O KiksM) or O ryI drotentiation  NR3}R32,
where R31 and R32 are. each independently H, OH orjan opt| ﬁ%l ly )
substituted alkyl, al kgygyl, al kygyl, CcyCcrgarRyt—freforeyetearto——atyd, or
het er oaryl gr opps: ' : titued TMHpno- or d subst i NB ed ary | or
heteroaryl group; R2 23cH or alkyl; it4 §p H hal ofen, or vy R5.1and
R8 are each i ependen%y Serec f—alnrn son 2 Juhe
2006 : / ND _

240 - 4.2,4.5 ND

241 _ 6.8 ND

242 34 ND

23 8.9 2.0

244 14.0 ND

245 . 5.8 2.1

245a 52,53 " ND

2455 ND ND

246 33 23

247 | 54 ND

247a 10.0 ND

247b ND ND

247¢ 16.0 ND

Note: ND = not determined

~ While the invention has been described by reference to exemplary and

5 prcfcrred embodiments and examples, those skilled in the art will recognize that

various changes and modxﬁcauons will become apparent through routine

experimentation without departing from the spirit and scope of the invention. The

invention should thcreforc be understood as not being limited by the foregoing detailed
descnpnon. but as being defined by the appended claims and their equivalents.
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an optionally substituted al kyl, allcenyl, alkynyl, cycl oal2dung 2006

het erocycl oai kyl , axyl, or-heteroaiyl group; and -C(O -R50, where RSO is:

H, an optionally substituted al kyl, alkenyl, alkynyl, cycloal kyl,

het er ocycl oal k- A aryl, or heteroaryl group; or ORsr or NRS2R53, where O,

R12 and RP are each independently H or an optionally substituted al kyl,

al l myl, al kynyl, cycloal kyl, heterocycloal kyl, aryl, or hetemaryl group;
Wiere when Y is CR3, R, R2, R3, R4, R5, R6, R and R8 are not all H Oa

pharmaceutically acceptable salt, prodrug, active netabolite, or solvate

t her eof . 3 WHATdSGLATMRIPISAr maceutical |y acceptable salt, prodrug, active

nmetabolite, or solvate according to claiml, wherein e is H or hal ogen. 4.

A conpound, pharmaceutically acceptable salt, prodrug, active netabolite,

or solvate accoldi ngAtoemgbﬂerfammm‘%#i n Rs, R6, It7, and R$ are each H 5
A conpound, pharmaceutically acceptable salt, prodrug, active netabolite,

“or solvate according. tgzclaiml, wherein X is oxygen, 6. A conmpound of the
formula: . wherein: Y IS fF CR3, where RO is: H, halogen; cyan; 229
AMENNPn our, 2.June 2Q0 Nk optjonal Iy substituted al kyl, alkenyl, alkynyl,
cycl oal kyi, heterocycloal kyk-Raryl, or beteroaryl group; or -C(W R20.
~where Wi,s Oor S, an O_fsREH " OH an optionally

' />_

| —R!
//,Y :
R‘

~ wherein; .
XisOorS;
Y is N or CR?, where R is: H;
halogen;
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, cycloalkyl, heterocycloalkyl, aryi,
heteroaryl, O-alkyl, or O-aryl group; or NR*R?, where R?’ and R?® are
mwhhmkmamhmuyEL(HLcwanovémmﬂh'ﬂwﬂﬁmﬁdamwhanmnﬂ.
alkynyl, cycloalicyl, hetgmcyclo_alkyl, axyl, or heteloaryl gtoup;
-CR¥=N-R¥, wher.e R¥ is. H or an optionally substituted
amino, alkyl, alkenyl, alkynyl, thﬂh{,hdmmwmhdkﬂ{anm
heteroaryl O-alkyl, o-arﬂ, s-alkyl, or s-aryl group, and R_3° is H, OH, an’
opﬁqnally substituted  alkyl, | alkenyl, alkynyl, cycloaikyl,
heterocycloalkyl, aryl, heteroaryl, O-alkyl, or O-aryl group, ot Nli”R”,

225
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substituted al kyl, al kenyl, al kenyl, cycloal kyl, heterocyclaalngydoosaryl ,
heternaryl, Oalkyl. or Oaryl group; or NI 27R28, where R' and R2B are
each independently H, OH, or an optionally substituted al kyl, al kenyl,

al kynyl, cycl oal kyl, heterocycl oal kyl, aryl, or heteroaryl group; -CR 9 N
R30, where R29 is Wor an optionally substituted amno, alkyl, alkenyl,

al kynyl , cycl oal kyl,  heterocycl oal kyl, aryl, heteroaryl O0-alkyl, o-aryl,
s-al kyl, or s-aryl group, and R30 is H OK an optionally substituted al kyl;
al kentyl, al kynyl, cycloal kyl, heterocycloal kyl, aryl, heteroaryl,

0-al kyl, or Oaryl gﬁwgibgnd\l \M}@E n 2 are ch
|ndependently H OH, or an optl ?ﬁgé @d%e g’F{G an.gtig v

al kytiyl, cycl oal ky|atb§ﬁ&t€dﬂﬁyl,ch )éhi r het e group; Rr t is
an aryl or heteroaryl group unsuos)Jﬁ ﬁéld&%&lh %‘8" % or nore

substituents sel ect qﬂt&éﬁﬁl ogen, hydroxy, nitro, am no, alkyl, aryl,
heteroaryl, al koxy, aryloxy, ahd heteroaryl oxy paups, wherein said al kyl,

aryl, heteroarglig al KoXyyaatyl oxy, and hoteroaryl oxy groups are
unsubstituted or substitUted with one or- nore substituents selected from

hal ogen, hydraxy, |ower nitro, and amno; Rl4 is H or

hal ogen; and R15 is H, an?%‘%?ﬁMI%{]@' A9 optiorally qubshitugad alkenylepiynylal keny! |
aycl oal kyl , hetero K ar roaryl group 230 AMENDED SHEET
2" June 2006 or a pha ce%ltﬂ“érf’f’ﬁfy"ég%'gﬁfygﬁr etenoptyl eBMBdr ug, active
netabolite, or soOlvate af corrpound pharmaceutical ly acceptabl e
salt, prodrug, active I&SIQ ) whdie R » an optionally substituted alkyl,

a]kcpyL alkynyl, eycloalky), heterocycloalkyl, aryl, or heteroaryl group;

or OR' or NR*R?, where R™, R* and R? are each independently H
or an optionally substituted alkyl, alkeayl, alkynyl, cycloaliyl,
heterocycloalkyl, aryl, ot heteroaryl group;
OR", where R™ is H or an opt;lonall},r substituted alk:yl, ‘alkenyl,
€ alkynyl, cycloalkyl, hetemcycloalkyl, aryl, or heteroaryl group;

S(O),R' » 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, a]kynyl, cycloalkyl
hetemcyolonlkyl. aryl, or heteroaryl group, or

NRVR'S, whiere R' and R are esch lindepondontly: H; an
optionally  substituted  alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalyl, aryl, or heteroaryl group; C(O)RZ™, where R™ is H,
an qptiona_lly substituted -alkyl, alkenyl, alkynyl, ‘cycloalkyl,
heterocycloatky, aryl, heteroaryl, O-alkyl, oz O-aryl group, or NR¥R2,

where R*" and R are each independendy H, OH, an optionslly
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nmetabolite, or solvate according. to claim6,. wherein R' ixJunerg®d6or

di d-substituted phenyl. 8. A conpound, pharnmaceutically acceptable salt,
prodrug, active netabolite, or solvate according to claim1, having a PAI
Pinhibiting activity corresponding to a KL of-10 Mor less in a PARP
enzynme, inhibition assay. 9. A conpound, pharnmaceutically acceptable salt,
prodrug, active netabolife, or solvate according to claim1, having a
cytotoxicity potentiation activity corresponding to.a PF50 of greater than
1in a cytotoxicity potentiation assay. o. 10. A conpound according to

claimi selected fnyustititedpllolplivoysalkyryhgyd iy NN ISHERT argl, dine 2006
SUBSTI TUTE SHEETS cw ; Cs and or a pharmaceutically acceptabl & 'salt,

prodrug,” active et d®irdand, goup sl SEHNRINY eoherclRY And WPOOMBdeelf; t e
formula: wherein: -ZisOorS; Xis Oor S; R-is Hor alkyl; R4 I's H,

hal ogen, or al kyl; MRedependemty, HaodarRoptionalBesibsitane Ram sk %ﬁ#ﬁ ted from
H, an optionally substituted al kyl, al konyl, alkynyl, cé??ﬂ'oa g‘f

het er ocycl oal kyl , arcy¢lpalbyLﬂwarmyolailky],g-ypwhet@6wlylgTWnere RsO is; H an
optionally substituted al kyl, : ’
. - R%is H or alkyl;

RYisH, halogen, or alky];
R’I, RS, R, and R® are each independc.ently selected from:
an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, m;yl, or heteroary] group and '
-C(O)-Rso, where R* is; H; an 'optionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;
or OR® or NR¥R®, where K™, R and R™ aro each independenily H
or au optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group.
where when Y is CR’, R!, R% R%, RY, RS, RS, R, and R® are not all H;
or a pharmaceutically acceptable salt, prodrug, active metébulite, or solvate thereof.

2, A compound of the formmla:

whu'ein: - -
X is O or §; AMENDED SHEET
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al l cenyl, allcynyl, cycloal kyl, heterocyol oal kyl, aryl, or2Jumet2@osar yl
group; or ORSL or NRIRs', where R51, R and R' are each independently H or
an optionally substituted al kyl, 232 AVMENDED SHEET 2 June 2006 SUBSTI TUTE
SHEETS al kynyl, al kynyl, cycloal kyl, heterocycloal kyl, aryl, or heteroaryl
group; and Ris Hor alkyl, except that RO is not Hwhen e or R6 is alkyl;

or at pharnmaceutically acceptable salt, prodrug, active nmetabolite, or

sol vate thereof 12. A conpound, pharnaceutically acceptable silt, prodrug,
active -metabolite, or solvate according tp claim1ll, wherein a and RO are

each i ndependen ane Wis H hal ogen, Rs, R6, R7, and Ra are
each H, and Xi s vlgwé'%nlsw{lﬁghhéﬁ maceutﬁca conposition conprising: (a) an

cfl ectiva amount of a PARP:inhibiting agent selected froma conpound
.ofthe formul a: wherein: 1P or S;  YisNorCl O whereRsis: H hal ogen;
cyano; an optionally substituted al kyl, al kynyl, allWwyl, cycloal kyl,

het erocycl oal kyl , aryl, or®¥48®eroaryl group; or C(W R20, whore Wis 0 or

S, and R20 is: H, OH an optionally
_ an optmnally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heferocycloalkyl, aryl, or heteroaryl group; or .

-C(W)-R®, where Wis O or §, and R? is: H; OH; an optionally
substituted alkyl, alkenyl, alkynyl, cycloslkyl, hetarocycloalkyl, aryl,
heteroaryl, O-alkyl, or O-aryl group; or NE*'R*, where R?” and R* are
cach independently H, OH, or an optionally subséituteti alkyi, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aq;l, or heteroary] group;

-CR¥®=N-R™, where R” is H or an optionally substituted
amino, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl O-alkyl, o-aryl, s-alkyl, or s-ary! group, and R* is H, OH, an
optionally  subitituted  alkyl, alkeryl, alkymyl, cycloalkyl
heterocycloalkyl, atyl, heteroaryl, O-alkyl, or O-aryl group, or NR*R™?,
where Rsl and R* are each independently H, OH, or an optionally
mmmnMQidkﬁ,dhmﬂ.ﬂhwwtcme] Lhamnthdkﬂ,myhor
heteroaryl group;

Rlisan unsubstitued, mono- or d1-subst:tuted aryl orhetemaryl group; |
R%is H or alkyl;
thILhnbgaLordkﬂ;
'_RﬂRﬁfUnde?meamhhﬁqwm&mﬂysdamuuhmm
_ _ e
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substituted al kyl, alkenyl, alkynyl, oyol oal kyl, heterocycl2odneg006aryl ,
233 AMENDED SHEET 2 June 2006 heteroaryl, O-alkyl, or Oaryl group; or
NR27] 125, where 1117 and RZ8 are each independently H OH or an
optionally substituted al kyl, al kenyl, alkynyl, cycloal kyl,

het er ocycl oal kyl, aryl, or betexoaryl group; -CRP-N-R30, where R2' is H or
an optionally substituted am no, alkyl, alkenyl, alkynyl, cyclotdkyL,

het erocycl oal kyl, aryl, hcteroaryl 0-al yk 1, o-aryl, s-alkyl, or s-aryl
group, and R3 is H OH#4 an optionally substituted al kyl, alkenyl, alkynyl,

cycl oal kyl, het er ocycl oduk9ptionally lsubstieaiter | aft: ﬁ'dﬁ%}!! ol,.D-aryl group,
or NR31R32, where R3''. and R3Z are each iglgg%ea’ndcngl y ?l’élll,cgﬁﬁy%’m

optional ly substit uteseroesicloplicyl, aiyk @@ libterodlyk i ang Y C! 0al kyj ,

het er ocycl oal kyl, aryl, or he{tger oaryl group; I's cyan; a substituted

al kyl or an optionally sub§®)-RU} etier! k¥zy , ag cyel oal , .

het erocycl oal kyl, aryl, or heteroaiyl groupI-;I’ @%@Yﬁﬁqﬂ@%éﬁw& H an
optional |y substi t utatkenyl, likimyl, @cjg,gm?; he@ﬂ\o@’ cvgl oal kyl '

- heterocycl oal kyl, aryl, or heteroary i'gr oup;mall)kr’l’&g‘g“g}e%’ﬂlﬁ%%wrwre

'R19, R2' and R2' ar core@RM ok REEHEN dgipuid #51HR 20 amopti onal Iy substi t ut ed
al kyl, ai kenyl, alkynyl, cycloal Kyl éﬁet rowg?o&ﬁ%k?@“@mﬂwmeteroaryl

group; OR19, where Rt3ahSoptioghll ' aW substjtuted al kyl, al kcnyl.
al kynyl , cycloal kyl, het erl!(;)ﬂlcycl}ganﬁll @Jﬂftggr s Me%&ﬂh yeloalkyl,
S(O nR16, where n i $efro c'lgqu,, is; H au optionally substituted
al kyl, al kenyl. al kynyl ,G}cycl oaﬂgﬂfﬁ%%’gﬂtﬁ?@foal kyl, aryl, or -

; 3

or a phatmaceutically acceptable salt, prodrug, active metabolite, or solvate thereof:

3. A compound, pharmaccutically acceptable salt, prodrug, active

metabolite, or solvate according to claim 1, wherein R* is H or halogen

4, A compound, pharmaceutically acceptﬁhle salt, prodrug, active |
metebolite, or solvate according to claim 1, wherein R%, R®, R, and R® are each H

5. A compound, pharmacenticalty acceptable salt, prodrug, active
metabolite, or solvate according to claim 1, wherein X ig oxXvgen.

6. A compound of the formula: o

wherein: -
Y is N or CR?, where R® is: .
H,
ﬁalogen;
cyano;
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het eroaryl group; or NR21R24, where e and e are each i ndep@nheat2096234
AMENDED SHEET 2 June 2006 H or an optionally substituted al kyl, allkenyl,

al kynyl, cycl oal kyl, heterocycloal kyl, aryl, or heteroaryl group; or VWN.
where R 7 and '$ are each independendy: H, an optionally substituted

al kyl, al kenyl, al kynyl, cycloal kyl, heterocycloal kyl, aryl, or heteroaryl
group; C(O R201, where 8261 is H, an optionally substituted al kyl,

al kesiyl, al kynyl, cycloal kyl, heterooyel oal kyl, aryl, heteroaryl,

O al kyl, or O-aryl group, or NR27R2e, where R27 and R28 are each

I ndependently H, OH, an optionall substituted al kyl, alkenyl, alkyuyl,

cycloal k; -1, het er ocycl oal ¥ ppticnally subsfituteds alkyly slkenyly aliypyle cydesiyinR. 25N26,

Where R25 and e are each independently H or an optionally substituted
al kyl, al kenyl, al kyn{fterocyeraliyhagx), or hifetoarybgspap:93| kyl , aryl, or hetero;
I ryl group; R2isHoralkyl; R4 is H, halogen, or al’}’;{l . R3, R6, R, and e
are each independent |y’ sel €MAR Tuvhere Wiis Qer SpmdRiddst ¥ O snoptiomelly  al ky! |
al kenyl, all nnyl, cycloal kyl, hetenctycl oal kyl, aryl, or hetervaryl group;
and -C(O-RS0, where fibgtituted alkylaslkenyl,i alinmyl, wyclowkylj heterocycidaliyl, arylal kenyl
al kynyl, cycl oal kyl, heteroeycl oal kyl, aryl, or heteroaryl group; or ORS
or NR32RS3, where R', hefergaryl0-gylaoeOend groupce MR wherd R and RH* @t i onal | y
substituted aryl, alkenyl, alkynyl, cyoloalkyl, heterocycloalkyl, aryl, or
het eroaryl group; eac mdependmtly H, OH, or an optionally substituted alkyl, alkenyl,
anamyLéwdoﬂ&thammthmnqLanicmhamnqugmum
-CR¥=N-R®, where R® is H or an optionally substituted
amino, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl O-alkyl, o-aryl, s-alky!, or s-aryl group, and R*® is H, OH, an
optionally  substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, O-alkyl, or O-aryl group, or NR*R32,
where R*' and R* are- cach independently H, OH, or su optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, hetetocycloalkyl, aryl, or -
lmmxowngﬁmp;
R" is an aryl or heteroaryl group unsubstituted or substituted with one
ot more substituents selected from halogen, hydroxy, nitro, amino, alkyl, aryl,
heteroaryl, alkoxy, aryloxy, and heteroaryloxy groups, whereln said alkyl, axyl,
heteroaryl, alkoxy, aryloxy, and heteroaryloxy groups ate unsubstituted or
substituted with one or-more substituents selested from halogen, hydroxy,
lower alkoxy, cyano, nitro, and amino;
R'is H or halogen; and
R"% isH, m optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,

heterocycloalkyl, aryl, or heteroaryl group;
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whore when Y is CR2, Rl, R2, R2, R4, R3, Re, R7, and P are r?ofunald00B; , 235
AMENDED SHEET 2 June 2006 or a pharnaceutically acceptable salt, prodrug,
active netabolite, or solvate thereof; and (b) a pharnaceutically
acceptable carrier for said PARP-inhibiting agent. 14. The use of an
effective anount of a conpound, pharnmaceutically acceptable salt, prodrug,
active nmetabolite, or solvate as defined in claiml in the manufacture of
a nmedi canent for inhibiting PARP activity of.an enzynme, conprising
contacting the enzyne with the conpound, pharnaceutically acceptable salt,
prodrug, acti veom®phirmatdutical! acs it se of ., cl ai m 14,
wherein the enzymebl s poly ( DPc-grl bosgﬁjh£ E}pof‘%neraseImE)t?b I?§r83]§' ge 16. The
use of a therapteibf;al |y effective anount of a conpound, pharnaceutically
acceptabl e salt, prodrug, active netabolite, or solvate as defined in

claiml1l in the 'manuf@c h%ﬂ!c hi I n ARP enzynme
‘activity in éE[TBJ i an t| ssue b? adm nlmlﬂﬁ‘gwﬁp %m?ﬁ&“(‘ﬂwel‘%ﬁ 17. The
use of an E’Fgg [P/ sohtmeccending. to wigie6)dvhepdha RYe ambos o disubag@RAt abl e

sal t, prodphegyl active netabolite, or solvate as defined in claim1l in the
manuf act ur e o( a medi canent for inhibiting PARP enzyrre activi ty,

conpri si ng cont&ct i nﬁgwmmmmmmuﬂoaﬂmc eutically
accept abl g \, t ahol te Ivate t ereof. 236 2 June
2006p me@bdlite %Q&i{r&gace@ﬁflﬂgtgcﬂﬁn?qm J PARP. lnglblttng actunty o

corresponding to a K; of10 M or less in a PARP enzyme inhibition assay.

| 9. A compound, pharmaceutically acccpmble salt, prodmug, active
metabolife, or solvate according to claim 1, having a cytotanicity potentistion activity
corresponding to a PFsp of greater than 1 in a cytotoxicity potentiation assay,

10. A compound according to claim 1 selected fiym the group consisting
of. '

231

AMENDED SHEET



18. A compound of claim 1l selected fromthe group consi sti Jaie 200636a 2
June 2006 .a vatv a a a V a as vaaaja a s Aa J 237. AVMENDED SHEET 2 June
2006 M@ Ma and Ma "~ or a pharnaceutically Il active netabolite, or
solvate the oof. ca > p y acceptable Gait, prodrug, 19. A conpound

according to ' ng the formula: wherein; X sOor8; :
YisNorCRS,mhgﬁgﬁyﬁpiﬂqﬁﬁkﬂglogen; cyan, an optionally substituted al kyl,
al kenyl , al kynyl, cycl oal kyl heterocycl oal kyl, aryl, or heteroaryl group;

or -C(W-R20, where Wis 0 or S, and R10 is: H, OH an optionally
substituted al kyl, al kenyl, al kynyl, cycl oal kyl, heterocycl oal kyl, aryl,
heteroaryl, 0O-alkyl, or Oaryl group; or NR2'Rz8, where R27 and a are each
i ndependently IL OH,, or an optiongally substitufed al kyl, al kenl, al kynyl,

cycl oal kyl, heter ‘,}oa'I kyl, a wOr  heten y+ gr oup;
. : ”

o NG C'and %

- '

or 2 pharmaceutically acceptable salt, prodiug, active metabedite, or solvate thereof,
11. A compound of the formula:

wherein:

ZisOors;

XisOors;

R%is H or alkyl;

R*is H, halogen, or alkyl;

R% R%, R7, and R? are each independently selected from:
H;
an optionally substituted afkyl, all.cmyl," alkynyl, cycloatkyl,
hgtemcyclualkyl, aryl, ot heteroaryl group; and
-C(O}-R¥, where R is: H; an optionally substituted alky),

- alkenyl, alkynyl, ?ycloalkyl. heterocycloalkyl, aryl,. or

heteroaryl group; or OR*! or NR™R¥, where R*!, R% gnd R®

ate each independently H or an optionally substitated alkyl,
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-CR29=N-R30, where €9 is Hor an optionally substituted amZdyneddGogl ,
al kenyl , al kynyl, cycloal kyl, heterocycloal kyl, aryl, or heteroaryl group,
and R30 is H, OR, an optionally substituted al kyl, 238 AVMENDED SHEET 2 June
2006 al kenyl, al kynyl, cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl,
O al kyl, or O-arxl 9rou or W.0. where R31 and R32 are each
i ndependent | optionally substituted al kyl, al kenyl, alkynyi,
cycl oal kyl, heteroeycl oal kyl, aryl, or heteroaryl group; R is cyano; a
substituted al kyl or an optionally substituted al kenyl, al kynyl,
cycl oal kyl , heterocycloal kyl, aryl, or heteruaryl group; C(OR12, where R 2
is; H an optionally substituted al kyl, al kenyl, alkynyl, cycloalkyl,
het erocycl oal kyl, aryl, or aketvbr adkypyl, gessloplkyl, ohet@BRdyBloalkyINRRYR2 2r where Rl 9;
- 'R 21 and ]ton1are each independently H or an optionally substituted al kyl,
~al kenyl , al kynyl , cycloalk%ﬁﬂbmﬁb¥@w0u¥cloalkyI aryl, or heteroaryl group;
- OR13, mhere R13 i ptlonal substltqted aIkyI ai kenyl ,

al | cynyl, cycl oal i’yl‘s SPE% VI““I‘&WWR erRYieellrloar yl  gr oup:
S(O nR16, whe # E* % R16 is:, H an _optionally substituted
al kyl, al keny? P Wﬁ?‘f"’“ XWB%‘?’?( W‘?f’é?%?‘i?@?/@%‘éﬂ“@ﬁ“b(ﬁ?%ﬁ het er oar yl

group; or NR23R’? 1 Wne e 0 an each i ndependently H or an optionally
substituted al kyl Y20 k&foppouy EQ&WW’“@& l%"“:ﬁ rdpEGiclive oal kyj, aryl,

or he teroar ymcfngmprso?vaﬁdMu&wmiﬂﬂe \Elie}’oum"dniikéuaa@heach i ndependent I y:
i an - opt i onhli SRSk, # Mol KE R M LA VS RN
' oxygen. :
13. A phammaceutical composition comprising:

(a)  an effective amount of a PARP-inhibiting agent selected I‘rom a

compound of the formula:

XisOorsS;
YisNorCR’, where B is:
H;
halogen;
cyano;
an optionally sﬁbstiﬁttbd alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteioaryl group; or '
-C(W)-R™, where W is O or §, and R™ is: H; OH; an optionally
substituted alkyl, alkenyl, alkynyl, oycloalkyl, heteracycloalkyl, aryl,

233
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het er ocycl oal kyl, aryl, or heteroaryl group, or S(O 2NR2sNZ5Jungh2006 Rss
and R26 are each independently H or an optionally substituted al kyl,

al kenyl , al kynyl, cycl oal kyl, hotcrocycl oal kyl, aryl, or heteroaryl group;.
239" AMENDED SHEET, 2 June 2006 Rz is Hor alkyl; R4 is It hal ogen, or

al kyl; Rs, RG R7, and RR are each independently selected foom H, an
optionally substituted al kyl, as enyl, alkynyl, cycloal kyl,

het er ocycl oal kyl,. aryl, or heteroaryl group; and -C(O RsO, where 1t5 is:
H, an optionally substituted al kyl, alkenyl, alkynyl, eycloal kyl,

het erocycl oa[ kyl , aryl, or heteroaryl group; or ORS or NR$2RS3, where e,
R and RS are each iHEessydamilyl orO-asyl greupppt NRFRH, Wwhers W3Sard R e al Kyl |,
al l cerayl, atkl nyl, cycloalkyl, hct"rocycloalkyl, aryl, or heteroaiyl
group; where when Y el indepengengly IR, orfad, opHanallgwdbsitated dkylphlkatyl, K. or a
pharmaceutically acceptable salt, prodrug, active netabOlite, or solvate

therE 20. Aconpouﬁél?ynﬁhaynlmﬂ%lheimyﬂgaﬂ@dmﬂ;aﬂiew]'gimp?rodrug, active

net abolite, or solvate accordi ng to claim?2, baying a PARP I nhibiting

activity corresponding t-GRﬁ’w' ROf whéte ¥ e IR o8 anNopRioRARP sexEME | N
hi bition assay. 21. A conpou d, Phanmaeoutieally acceptable salt, prodiug,

active netabolite, soringohlkpl ealimghr dlkyfyl,t ycidatiyl) ReterdByd1aMiIa/ C iyPt Oypony

Potenti ation-activity correspon g to a PF30 of greater than'i I'n a

cytotocicity patent ihsteranyldsaliyl, o-25/1, sTdiiey, dtQry igrobp, SldFEC I oRMUNt of a
conpound, pharnmaceutically acceptable salt, prodrug, active netabolite, or-
sol vate as defined ioptigiediym Bubstitutede alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, atyl, heteroaryl, O-alkyl, or O-aryl group, or NR*R¥,
where R* and R* are each independently H, OH, or an opticnally

substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, atyl, or
heteroaryl group;

Rlis cyano;
‘ a substituted alkyl or an optionally substituted alkemyl, alkynyl,
cycloalkyl, hctemcycloaikyl, aryl, or heteroaryl group;

C(O)R'?, where R™ is: H; ou optionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, atyl, 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;

~ OR®, where R is H or an optionally substituted alkyl, aficeny,
alkynyl, eycloalkyl, heterocycloalkyl, aryl, or heteroaryl group; |
 S(O)R', where nis 0, 1 or 2, and R is: H; an optionally
 substituted alkyl, alkenyl, alkynyl, cycloalkyl, heteracycloalkyl, aryl, or
heteroaryl group; or NRPR?, where R* and R are cach independently
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manuf acture of a nedicanent for inhibiting PARP enzyne actiZiung 2@06npri si ng
contacting the enzyne with the conpound, pharmaceutically acceptable salt,
prodrug, active netabolite, or solvate thereof. 23. The use of claim 22,
wherein the enzyne Is pol y(ADP-ri bose) potynerase or tankyrase. 240!
AVENDED SHEET 2 June 2006 SUBSTI TUTE SHEETS 24. The use of a
therapeutically effective amount of a conpound, pharnmaceutically
acceptabl e salt, prodrug, active netabolite, or solvate as defined in
claim2 in the manufacture of a nedicanent for inhibiting PARP enzyne

activity in mamal i & ofi & Yptidhallp dibstinitbe =14 naw@ 25. A
conpound of the fornmula: R4 Wnere?n: Xis O or&%?lﬁ'\l/ I'S l'or . Whew R3

is: H MOM cyano;, feteRR élmj#§%%gﬁl%%@§hyl , 1 dkenyl, al kynyl,

cyel oal kyl, heterocycl oal kyl, ér _ group, or where' is 0 or
(?;/o?ggl E?/_I I She'lt-lcrmc};cl oglnky ,TIg:lw&%;lg?%%R’f %%&f‘glgﬁéchpal . :la,r ?L:g%/gﬁ:o or
St i 0 a1 oot PRI Euei | MGATCARRY [yl ey
or het roaryl group; heterocycloalkyl, aryl, or heteroaryl group; C(O)R?", where R2" i H,
an optionally a_lbsﬁtuted alkyl, alkenyl, alkymyl, cycloalkyl,
hetetooycloalkyl, aryl, heteroaryl, O-slkyl, or O-aryl group, or NR¥R%,
where R” and R* are each independertly H, OH, an optionall);
substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl group o S(O);NR*N%, where R* and R® are each
independcntly H or an optionally substituted alkyl, alkenyl, alkynyl,
cycloalkyl, heterocycloalkyl, aryl, or heteronryl group;
R%is H or alkyl;
R* is H, halogen, or alkyl;
R’ R".. R’, and R® are each independently selected from:
-an optionally substituted. alkyl, alkenyi, alkynyl, cycloalkyl,
 heterocycloalkyl, aryl, or heteroaryl group; and
-C(O)-R*, where R™ is: H; an optionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, atyl, or heteroaryl group;.
or OR™ or NR™R®, where R™, R™ and B* are each independently H
E © or an optionally substituted alkyl, alkenyl, alkynyl, -cyoloalkyl,
_ ~ heterocycloatkyl, aryl, or heteroaryl group;
where when Y is CR?, R.', .Rz, R, R4 R RE RY, and R® are not all H;

238

AMENDED SHEET



-C R39"N-R30, where e is Hat an optionally substituted aRiJuae28bécyl,

al kenyl, allynyl, cycloal kyl, hetcrocycloal kl, aiyl, heteroaryl O0-alkyl,
o-ary4 s-al kyl, or s-aryl group, and R30 is 1-1, OHan 241 it R srRinrn
ni.irrr 2 June 2006 optionally substituted al kyl, al kenyl, al kynyl,
cycl oal kyl, heterocycl oal kyl, aryl, heteroaryl, ()-alkyl, or Oaryl group,
or NR31R32, where R31 and R92 are each independently H, - OH or an
optionally substituted al kyl, al kenyl, al kynyl, cycloalkyl

het er ocycl oal kyl, aryl, or heteroaryl group; R i's cyan; "substituted

ﬁLth'roﬁ;cf‘%g%“k’&f‘g““%deﬁt'@“?s% AR, P o8 e ¢ o

optional | ythaieeftituted al kyl, al keuyl, al kynyl, cycl oal kyl,
heterocycl gajkyl, aryl, or het eroaryl group; or OR19 or NR21R22 wher e
R 9, R2' and R22 are each i ndependently H or an optionally substltut ed

al kyl, al]cenyl (b)al kynpharmageliicllk ydcceptablee tareige lfora kil PARPYihhibBihg
heteroaryl group; ORl3.,mhere R13 is Hor an optionally substitut ed al kyl ,
al kenyl, a(l cygyl c?oal kyl, heterocycloal kyl, aryl, or heteroaryl
group; S(O, 1'6, V\/nerenlso 1 or 2, and R16is H, an optlonally

substituted al ky a , het er ocycl oal k aryl, or
het er oary! grouph orhﬁéqébd%rqere {%Séﬁh& faé/%d'ﬂ poind; RE%’H@?@ ?'%’W/ H or an
opt i onal | yagsapéable salb predrug, active metabplite, at &oivaté as dgfihebinkddin 1 in the

het erocycl Rﬁhbﬁé'c‘uré"ﬁ’ Oheﬁﬁ%ﬁ{eﬂ?rfé'rl iSRS pARP Uity 'O 5S eerlzzlmaend Rsare

each i ndependent
comprlsmg contactmg the enzyme with the compound, pharmaceutically

- acceptable salt, prodrug, active metabolite, or solvate thereof.

15. The use of claim 14, wherein the enzyrﬁé is poly (ADP-ribose)
polymerase or tankyrase.

- 16. The use of a therapeutlcally effective amount of a compound
pharmaceutically acceptable salt, prodrug, active metabolite, or solvate as
defined in claim 1 in the manufacture of a medicament for inhibiting PARP
enzyme activity in mammalian tissue by administering to a mammal thereof.

17. The use of an effective amount of a compound, pharmaceutically
acceptable salt, prodrug, active metabolite, or solvate as defined in claim. 11 in
the manufacture of a medicament for inhibiting PARP enzyme activity,
comprising contacting the enzyme with the compound, pharmaceutically
acceptable salt, prodrug, active metabolite, or solvate thereof.
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Optionally substituted al kyl, al kenyl, al kynyl, -cycl oal kyl2 June 2006

het erocycl oal kyl, aryl, or heteroaryl group;; C(O Rz01l, where R4 is H,

an optionally substituted al kyl, al kenyl. al kynyl, cycl oal kyl, 242 AMENDED
SHEET 2 June 2006 heterocycl oal kyl, aryl, heteroaryl, Oalkyl, or O aryl
group, or NR270, where R~7 and | are each i ndeperndoudy H, OH, an
optionally subsggitute | k Ikerl al kynyl , cycl oal kyl

het er ooycl oal kyfé ar&]‘gﬂ?wﬁﬁ‘g W@gﬁ@@@hﬁ&ﬁ@% where Rs5 and

R b are each independently H or an optional |y substituted alkyl, al
eqyl, - al kynyl o cycloalkyl heterocycloalkyl aryI or heteroaryl group; R2

is Hor al A is H, aRkyl : R6, R, @nd RB are each

i ndependen se} eciad T T X an.‘ v SY¥bst ¢ al kyl , al kenyl ,
al kynyl, cy 1 kyl “rocycro rl, oY h ayyl group; and
-C(O)-e, wherey_R50 As/'H ot i onaly y sub &=t uted al kenyl ,

al kynyl, cycl yl, : I oal y ryl, gryhetero group; ~or ORS1
or NR52Rs3, wheTe RS, &3X~ahd F.33 arf pach | Aegendent or an

optionally. substituted -af kyl; al ksayl ¥al kynyl, aycl oakk -

heteracycl oal kyl , aryl, pr heteroaryl group,.V%ere mhen Y |s CR3 R, R,
R3, R4, R5, X5, and B.are not all &
salt therepf.f 26) A bould of the foﬁ-‘
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243 AVENDED SHEET 2 June 2006 wherein: X is Oor S YisN®&LiRk3 2goer eR3i s:
hal ogen; cyan; an optionally substituted al kyl, alk enyl, alkynyl,
cycl oal kyl, heterocycl oal kyl, aryl, or hoteroaryl group; or. -C(W-R2,
where WisOor S, and R20 is: Il; OH an optionally substituted al kyl,

al kenyl , al kKyryi*=*eyctoat4+gql , heterocycl oal kyl-, aryl, heteroaryl. O alkyl,
or Oaryl group; or NR2 O, where e and R28 are each independently H O#4
or an optionally substituted al kyl, al kanyl, alkynyl, cycloallcyl,

het er ocycl oal kyl, aryl, or hetero nB' I group; -CR29=N, where R29 is H or
an optionally substituted am no, alkyl, alkenyl, alkynyl, cyol oal kyl,

het er ocycl oal kyf

, aryl, heReroaryl O alkyd, o azyl, s-@lkyl, or s-aryl
group, and R&T igH. Ofk &R/ ot | onal ybsip t ut ed al kenyl ,
D |, heigmocy | oal kyl , bet ero 0-al kyl, or
o -NR31R32, \ v R3' ana are each w OBl

al kynyl, cy

O aryl group, , ere dependently H, ,
or an optionall ubst i t Ufe | kyl , al kynyl oal kyl

het er ocycl oal ky aryl or oaryl grou 1 is an u stitued, nono-

is-Hor alky

or di-substituted Aryl or het rn&hgroup;
1 hOHgh

hal ogen, or al kyl; '




244 AMENDED SHEET 2 June 2006 RS, R6, R7, and R8 are each iZdepe2lént |y
selected from H an optionally substituted. alkyl, alkenyl, alkynyl,
cycl oal kyl, heterocycl oal kyl, aryl, or heteroaryl group; and -C(O) -RSQ
whom 1t50is: H an optionally substituted al kyl, alkenyl, alkenyl,
cycl oal kyl, heteroaycl oal kyl, aryl, or.hetoroaryl group; or OR' or NRRRS3,
where 0, RR and 1 are each independently H or an optionally substituted

al kyl, al'kenyl, alkynyl, cycloal kyl, heterocycloal kyl, aryl, or heteroaryl
group; where when Y is CR3. W RZ, W R4. Rs, R6, R7, and RR are not all H;
or a phar maceuf |l e salt thereof 27. A compound of the
formula: R RINHwbeaei n: N or CR3, where R3 is: .halogen; cyan; an
optionally ' kenyl , al kynyl, cycl oal kyl .

het er acycl oadk eroaryl group; or 245 AVENDED SHEET 2 June
2006 -C(W - R2Q S, and R2 is: H OH an optionally

. or
ere Wis O
(3

Me Ma and M¢

. » or a pharmaceutically acceptable salt, prodrug,
activejmetabolite, or solvate thereof,

19. A compound according to claim 1 having the formula:

ot

wherein:
XisQorS;
Y isNor CR?, where R¥is: H;
| halogen;
cyano;

an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; or

-C(W)-R¥, where W is O or §, and R® is: H; OH; an optionally
substituted allcyl, alkenyl, alkynyl, cyoloalliyl, heterocyoloalkyl, 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;

CRP=N-R, where R” is H or an optionally substituted
amino, alkyl, alkenyl, alkynyl, cycloalkyl, hauocycloﬂkyl, aryl, or
‘heteroaryl group, and R* is H,. OH; an optionally substituted alkyl,
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substituted al kyl, al kenyl, al kynyl, cycloal kyl, beterocycl2dney2Q06aryl ,
heteroaryl, 0O-alkyl, or Oaryl group; or NRL7R2s, Wiere R27 and R are each
i ndependently H, OR, or an optionally substituted al kyl, al kenyl, alkynyl,
Cycl oal kyl, heterocycloal kyi; aryl, or heteroatyl group; -CR29"N R3O, where
R29 is Hor an optionally substituted am no, alkyl, . alkenyl, alkynyl,
cycloall.yl, heterocycloal kyl, aryl, heteroatyl O-alkyl, o-aryl, s-alkyl,
or s-aryl group, and R30 is H OL an optionally substituted al kyl, al ken
yl, al kynyl, cycloal kyl, heterocycloal kyl,, aryl, heteroaryl, Oalkyl, or

O-aryl group, or NR31 er R’>2 are each |ndependently H 011,
or an optionally subs§ %t%ﬁf"iﬁ@%ﬂl@q EGYCB‘M{‘%W] heterdanyd) Oyalkyl,

het er ocyol oal kyl , ary het er oar yl ,gr oup; 3{.&11 is an aryl or heteroaryl
group unsubstituted of smltﬁr?‘li‘e@ Bﬁ Pa ﬂnd)Ré'mmhundgpmﬁsntgel ected
from hal ogen, hydroxy am.ne, al k het eroaryl, al koxy,

aryl oxy, and heteroarﬁ’%(’@aﬁlﬁ'ﬁgm%éﬂ laﬂkw,aﬂqnﬂ,cydmml,oaryl

al koxy, aryl oxy, and Beter OXy groups are unsubstituted or substltuted-
with one or rmre subs PP %d‘%waclmrchetmlmwen hydroxy, | ower
al koxy; cyan, hr, and amino; R14 is Hor halogen; and RCS is H an
optional |y substft & e®3Pkyl  al kenyl, allcysiyl, cyclaalkyl,
heterocycl oal kyl, aryl, or heteroaryl group; or a pharnmaceutically
acceptabl e salt thereof 248SRNENBABISGHEER aptibusky ABOERS all®afORRAYNd OF the
f or mul a: V\,herel n:
cycloalkyl, heterocycloalkyl, aryl, or hetervaryl group;
C(OR?, 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 oach independently H
or an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
hetetpcycloalkyl, aryl, or licteroaryl group;
ORY, where R"? is H or an optionslly substituted slkyl, alkenyl,
alkynyl, cycloalkyl, hcteroc&cloalkyl, aryl, or heteroaryl group;
S(O).‘R.“. where n is 0, 1 or 2, and R" is: H; an optionally
-substituted alkyl, alkenyl, alkynyl, cycloalicyl, heterocycloalkyl, aryl, or

heteroaryl group; or NR®R¥, where R md R* are each independently

H or a opuonally substttuted aIkyl, adkenyl alkynyl cycloalkyl,
heterocycloalkyl, aryl, or heteroaxyl group; or

NR'R'®, where R" and R'® are each independently: H; an
optionally  substituted alkyl, alkeryl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, ot heteroaryl group, or S(O)};NRN%, where R
and R* are each independently H or an optionally substituted alkyl,
all_cényl, elkynyl, cycloalkyl, hotcrocycloalkyl,. aryl, or heteroaryl group;
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ZisOQorS;, XisOorS;, Rz is Hor alkyl; R4 is H halogen, pr 2lUkyé 2008, RS,
R7, and R8 are each independently selected from H . an optionally
substituted al kyl, akenyl, aikynyl, cycloal kyl, heterocycloal kyl, aryl,
or heteroaryl group; and -C(O-RSO, where RS is: H an optionally
substituted al kyl, alkenyl, alkynyl, cycloal kyl, b erocycloal kyl, aryl, or
| ieteroaryl group; oar ORl'' or NRRF s}, where R5', R and RR.are each

i ndependently H or an optionally substituted al kyl, al kenyl, alkynyl,

cycl-oal kyl, hrtegq yl, aryl,' or heteroaryl group; and R9 is H or
al kyl, except tbat Egéri%@yﬁot H when RS or R6 is alkyl; or a

phar maceuti cal | qug?]?g%l?bl e salt thereof, 247 AMENDED - SHEET 2 June 2006
29. The use of an e FFeotillslint of . a conmpound or pharnaceutically

accept abl e salt lgs d‘igi ne ai'n claim?25 in the manuf acture of a nedi cament
for inhibiting PARPRrBfR aechindyendamprisiapgsont 2cti ng the enzyme with
the conpound or pharmaceutically acceptable salt thereof. 30. The use of
an effective anount of a gé)npound or pharmaceutically acceptable salt as
defined in claim25 in the manufacture of a nedicament for inhibiting PARP
enzyne activity in manmal Flhﬂptldwﬂjaembsﬁuﬁ&m,m,gt ' o a manmal thereof.
31.. The use of an ef éatcti've anmount of a corrpounﬁgét')lﬁ}ﬁJ cSglorlicyl, | y

~C(O)-R®, where R¥ is: H; an optionally substituted alky]
alkenyl, alkynyl, cycloalkyl, heteracyclo

| alkyl, aryl, or heteroaryl group;
or OR* or NR*R®, where R RS '

and R% are each independently H
or aun optionally substituted alkyl, alkeny], alkynyl, cycloalkyl
hc'tetocycloa]lqyl. aryl, or heteroaryl group;

where when Y is CR?, R R?
e Yis CR, R', R, R, R R%, R4, R, and R are not all H;

ora i ept |
phamaaceuncauy:_ acceptable salt, prodrug, active ruetabalite, or solvate thereof,
20.

A nd, p i ' |
| compound, pha:maceuheally acceptable sa't, prodrug, active
metabolite, or solvate aécording to claim 2, having a PARP nhibiting actmty

corresponding to a K of 10 PM orless in a PARP enzyme inhibition hssay
21, uti

A compound, phamaceutically acocptable salt, prodrug, active

metabolite, or solvate according to claim 2, havinga éytotomcity poténﬁaﬁon'ac&vity

coxY: i of
responding to a PRy, of greater than 1 if‘ a cytotoxicity patentiation assay.

22. The use of an effective amount of a com

pound, pharm i
acceptable salt, prodrug, P aceutically

active metabolite, or solvate as defined in claim 2 in the
manufaqture of a medicament for inhibiting PARP enzyme activity
contacting the enzyme with the compound ’

prodrug, active metabolite, or solvate thereof.

comprising
pharmaceutically acceptable sait,

23, The use of claim 22 |
| . , wherein the enz; - i
. — | zyme is poly(ADP-ribose) -
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acceptable salt as defined in claim25 in the manufacture QfJunerPedécanent
for inhibiting PARP enzyne activity, conprising contacting the enzyne with
t he conpound or pharnaceutically acceptable salt thereof. 32.. A conpound
sel ected. Rom The group co or a pharnaceutically acceptable salt, prodrum
active met aSUBSTHUTE SHBETS it e t herdot 33. A conponad according to claim

32, whereiii the conpound is a single sbaraoisoner. ' 248 34. A conpound

of the formula or pharmaceutically acceptable salt thereof. 248a 2 June
2006 ' S

24. The use of a therapeutically effective amount of a compound,

pharmaceutically acceptable salt, prodrug, active metabolite, or solvate as defined in

claim 2 in the manufacture of a medicament for inhibiting PARP enzyme acﬁvity- in
mammalian tissue by édministen'ng to a mammal therof.

25.  Acompound of the formula:

wherein:
XisOorS; '
Y is N or CR®, Wl;ereR3 is: H;
halogen;
| cyano; _
an optionally substituted alkyl, ulkenyl, alkynyl, cycloatkyl,
~-hetetocycloalkyl, aryl, or heteroatyl group; or _
| -COW)-R™, where Wis O o §, and R™ js: H; OH;an optionally |
substituted alkyl, alkenyl, alkynyl, cyoloalkyl, heterocycloalkyl, aryl,
hetetoaryl, O-alkyl, or O-aryl group; or NR™'R™, where R* sud R* are
each independently H, OH, or an optionally substituted alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;
" _CRPSNER™, where R¥ is H or an optionally substituted
amino, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloslkyl, aryl,
heteroaryl O-alky}, o-aryl, s-allcyl, or s-ary} group, and R” is B, OH, an
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optionally  substituted atkyl, alkenyl, alkynyl, cycloalkyl,
hetexocycloalkyl, aryi. heteroaryl, Q-alkyl, or O-aryl group, or NR*'R2,
" where R and R*® are each independently H,” OH, or an opﬁonally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, hcterc;oyoloalkyl, aryl, or
heteroaryl group;
R'is cyano; | .
| a substituted alkyl or an optionally substituted alkenyl, alkynyl,
cycloalkyl, hetemc);cloa]kyl, hryl, or heteraaryl group;
C(O)RY, where R'? is: H; an optionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloallyl, aryl, or heteroaryl group;
| or OR'? or NR¥R%, where R", R?' and F2 are each independently H
or an optionally substituted alkyl, alkényL alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group;
OR", where R" is H of an optionslly substituted alkyl, alkenyl, -
alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroarjl group;

" S(O)R'Y, where n is 0, 1 of 2, and R™is: H; an optionally
substituted alkyl, alkenyl, alkynyl, cycloalicyl, heterocycloalkyl, aryl, or
heteroaryl groﬁp; or NR*R*, where li” and R* are each independently -
H or an optionally substituted alkyl, alkemyl, alkynyl, eycloalkyl,
heterocycloalkyl, atyl, o heteroary! group, or

NRYR'S, where R and R'® are each independently: H, an
optionally  substituted alkyl, alkenyl, alkynyl, ‘cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; C(O)R?, where l_l"‘" is H,
an optionally substituted  alkyl, all:enjl. alkynyt, cycloalkyl,
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~ heterocycloalkyl, aryl, heteroaryl, O-alkyl, or Q-aryl group, or NRYR2E,
where R and R® are each independently H, OH, an optionally
' substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl group or S(O)NR* N, whete R* and R® are each
independently H or an optionally substituted alkyl, alkemyl, alkynyl
cycloa]kyl, heterocycloalkyl aryl, or heteroaryl group;
| R*isHor alleyl;
R'isH, halogeﬁ, or alkyl;
R?, RS, R’, and R® arc cach indspendently selected from:
H;
an optionally substitnted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroatyl group; and .
-C(O)R®, where R® is: H; an optionslly substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group; -
“or OR® or NR™R™, where R™', R and B*® are each independently H
or an optionally substitated -aliyl allcenyl, alkynyl, cysloalky,
hcterocycioalkyl, aryl, or heteroaryl group; _ '
where when Y is CR’, R, R%, R, R, R%, R%, R, and R are not all H;
or & pharmaceutically acceptable salt thereof. '

26. - A compound of the formula:
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wherein:
XisOorS§;
Y is.ﬁ or CR’, where R? is:
H;
halogen;
tyano;

an optionally substituted alkyl, alkenyl, alkynyl cycloalkyl,
hacmcyclodkyL aryl, or heteroaryl group; or.

“COW)-RY, where W is O or S, and R is: H; OH; an optionally
substi_tuted alkyl, alkenyl, alkynyl, cycloallyl, heterocycloalkyl, aryl,
heteroaryl, O-alkyl, or O-aryl group; or NR¥R®, whete R and R are
each independently H, OH, or an optionally substituted alkyl, alkenyl,\
alkynyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;

-CRPNER®, where R? is H or an optiounlly substituted °
amino, alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
heteroaryl O-alkyl, a-aryl, s-alkyl, or s-aryl group, and R® is OH, an
optionally  substituted alkyl, alkenyl, alkynyl, cycloalkyl,
beterocycloalkyl, aryl, heteroaryl, O-alkyl, ot O-aryl group, or NRYRY,
where R and R*? at§ cach independently H, OH, or an optioually '
substitute_d' alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloﬂkyl, aryl, or
heteroaryl group;

R! is an unsubstitued, mono- of di-substituted aryl o heteroaryl group;
R*isHoralkyl;
R* is H, halogén, or alkyt;
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R%, RS, R, and R® are each independently selected from:
H;
an optionally substituted alkyl, alkemyl, alkynyl, Gycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group; énd
-C(O)}-R®, where R is: H; m cptionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or .hefemaryl group;
or OR® or NR¥RS, where R*, R and R™ are each indspendontlj H
or an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,
heterocycloalkyl, aryl, or heteroaryl group;
where when Y is CRY, R', R%, R*, R, R®, RS, R/, and R® are not all H;
or l;. pharmaceutically acceptable salt thereof,
27. A compound of the formula:

Y is N or CR®, where R’ is;
H;
halogen;

cyano;

an optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl,

heterocycloalkyl, aryl, or heteroaryl group; or
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~C(W)-R¥, where W is O or §, and R? is: H; OH; an optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl,
‘ hieteroaryl, O-alkyl. or O-aryl group; or NRR*, where R and R? gre
each independently H, OH, or an optionally substituted alkyl, alkenyl,
aﬂc&ﬂyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl group;
_-CR”'F'N-R?O, where R? is H or an Opﬁonaﬂy substituted
amino, alkyl, - alkenyl, alkynyl, cyclosllyl, heterocycloslkyl, aryl,
heteroaryl O-alkyl, o-aryl, s-alkyl, or s-ary] group, and R* is H, OH, an
opticnally ~ substituted alkyl, alkenyl, alkymyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, O-alkyl, or O-aryl group, or NR*'R,

‘where RY and R* are each independent iy H, OH, or an optionally

substituted alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, aryl, or

heteroaryl éroup; '

R"' is an ary] ot heteroaryl group unsubstituted or substituted with one
or more substiments. selected from halogen, hydrcxy, 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, h;ydroxy,
lower alkoxy; cyano, nitro, and .amino; .

RMisHor halogen; and

R' is H, an optionally substituted ;lkyx, alkenyl, alkynyl, cycloalkyl,

hctgrocycloal_kyl, aryl, or heteroaryl group;

or a pharmaceutically acceptable salt thereof.
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28. A compound of the formula:

wherein:
ZisOorS;
XisOorS;
R*is H or alkyl;
R*is H, halogen; or alkyl;
R®, R, R, and R® are cach independently selected from:
: i,
an optionally substituted alkyl, alxenyl, alkynyl, cycloalkyl, -
hetemqy?loalkyl, aryl, or heteroaryl group; and -
-C(O)-R, whers R® is: H; an cptionally substituted alkyl,
alkenyl, alkynyl, cycloalkyl, heferocycloalkyl, aryl, or
heteroaryl group; or OR®! or NF;”R”I, where R, R* and R™
are each independently H or an optionally éubstihlted alkcyl,
alkenyl, alkynyl, cycloalkyl, hateroéyoloall_kj}l, aryl, - or
heteroaryl group; and
R® is H or alkyl, exocpt that R®is not H when R’ or R¥is alkyl:
or a pharmaceutically acceptable salt thereof,
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-e

29. The use of an effective amount of a compound or pharmaceutically
acceptable salt as defined in claim 25 in the manufacture of a medicament for inhibiting
PARP enzyme activity, comprising contacting the enzyme with the compound or
pharmaceutically acceptable salt thereof. |

| 30. The use of an effective amount of a compound or pharmaceutically
acceptable salt as defined in claim 25 in the manufacture of a medicament for inhibiting
PARP enzyme activity in mammalian tissue by administering to a mammal thereof.

31. The use of an effective amount of a compound or pharmaceutically
acceptable salt as defined in claim 25 in the manufacture of a medicament for inhibiting
PARP enzyme activity, comprising contacting the enzyme with the compound or
pharmaceutically acceptable salt thereof.

32. A compound selected fiom the group consisling of

or & phapmaceutically acceptable salt, pmgirug, active metabolite, or solvate therdof.
33. A compound according to claim 32, whorein the compouud s  single

stereolsomer.
- - 248
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34. A compourid of the formula

CHs

'_) or pharmaceutically aéceptable salt thereof:

248a -




