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The major secretagogues for ACTH in humans and rats are CRH (corticotropin releasing
hormone) and AVP (arginine vasopressin). Within the HPA axis these pepide hormones are
synthesised by the parvocellular neurones of the paraventricular nucleus (PVN) of the
hypothalamus. The axons of these neurones project to the external zone of the median
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In a first aspect, the present invention provides a quinazolinone or isoquinolinone derivative

of formula |



OR3 NR4 R2 Xformula | wherein R1L is Cl_6al kyl,
C3. 6¢cycl oal kyl, C3.6c¢cycl oal kyl C1_3al kyl, C2. 6al kenyl ,
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C3. 6cycl oal kyl C1_3al kyl being optionally substituted
with hydroxy, Cl.6 al kyloxy, cyano or nore hal ogens;
R2 is C6_10aryl optionally gubstituted with one to
three substituents selected from hal ogen, hydroxy,
cyano, Cl1_6al kyl, C3.6cycl oal kyl, Cl1_6al kyl oxy and
C3. 60yc|oalky|oxy§ said C1 6a|ky| C3. 6 cycl oal kyl,
Cl 6 al kyl oxy and C3. 6cyc|oalky|oxy bei ng optionally
substituted wtHh s oY nore hal ogens; or R2 is a
garyl ing system conprising a

substituted with a sk ,
C, _ 6al kyl oxy and hal pgen; ig* C4_7cycl oal kyl ;
R3 is an optional sq%;ﬁ&gue- ected from C1_6al kyl ,
Cl. 6al kyl oxy and h&f6gen;x-sai o~Cl. 6al kyl and

C, _6al kyl oxy being optionally substituted with one or
nore hal ogens; R4 is a (P } ocated at the 6- or 7-
wh@emi ti on of the quinazolinone or isoquinolinone ring
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more halogens;
or R? is a 5-10 membered heteroaryl ring system comprising a heteroatom selected from
N, O and S and optionally substituted with a substituent selected from methyl, C;.
salkyloxy and halogen;
or R%is C4cycloalkyl:
R? is an optional substituent selected from C1.salkyl, Cysalkyloxy and halogen, said Cysalkyl
and C,alkyloxy being optionally substituted with one or more halogens;
R* is a group located at the 6- or 7- position of the quinazolinone or isoquinolinone ring
having the formula Il

formula Il
wherein
R® together with one of R® forms a 4-8 membered saturated or unsaturated heterocyclic ring
optionally comprising a further heteroatomic moiety selected from O, S and NR®, said
heterocyclic ring being optionally substituted with one or two substituents selected from
methyl, halogen, hydroxy and oxo or R® together with one of R” and R® forms a 6-8
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Each R' is independently H or Cy.alkyl or one of R' together with one of R” or R® forms a
4-8 membered saturated or unsaturated heterocyclic ring optionally comprising a further
heteroatomic moiety selected from O, S and NR", said heterocyclic ring being optionally
substituted with one or two substituents selected from methyl, hydroxy and oxo;

R is H, Cy.¢alkyl or Csacyl:

m is 2-3 and
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or a pharmaceutically acceptable salt or solvate thereof.



substituted with one or two substituents selected from
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pharmaceutically acceptable salt or sol vate thereof.
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Cl_6al kyl , as used herein, gepresents a branched or

unbranched al kyl group having 1-6 carbon atomns.

Exanpl es of such groups are nethyl, ethyl, isopropyl,
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The term diCalkylamino, as used herein, represents an amino group which is substituted
with two Cy_calkyl groups. Examples of such groups are dimethylamine and diethylamine.

The term C, alkyloxy, as used herein, represents a branched or unbranched alkyloxy group
having 1-6 carbon atoms. Examples of such groups are methoxy, ethoxy, isopropyloxy and

tertiary-butyloxy.

The term Cs¢ cycloalkyloxy, as used herein, represents a branched or unbranched cyclic
alkyloxy group having 3-6 carbon atoms. Examples of such groups are cyclopropyloxy,
cyclopentyloxy and 2-methylcyclopentyloxy.



al kyl oxy group having 3-6 carbon atons. Exanples of

such groups are cycl opropyl oxy, cyclopentyl oxy and
wQ@2008083194 cycl opent yl oxy. WO 2008/ 033764 PCT/US2007/078022

PCT/ US2007/ 078022 6 The term Cl1_6 acyl, as used

herein, represents an acyl group derived froma

carboxylic acid having 1-6gcarbon atons. The acyl

group can conprise a hydrocarbon which may be

branched, unbranched, saturated or unsaturat ed.

Exanpl es of such groups include fornyl, acetyl,
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The term solvate, as used herein, refers to a complex of variable stoichiometry formed by
a solvent and a solute (in this invention, a compound of formula I). Such solvents may not
interfere with the biological activity of the solute. Examples of suitable solvents include,
water, methanol, ethanol and acetic acid. Preferably the solvent used is a
pharmaceutically acceptable solvent, such as water, ethanol and acetic acid.



In one enbodi mrent of the present invention Rl is
Cl. 6al kyl, C3.6cycl oal kyl or C3.6 cycl oal kyl C1_
W@200k983764 n a further enbodi ment Rl is C3. 4al kKpdT/US2007/078022
C3. 4cycl oal kyl or C3.4 cycloal kylCl_3alkyl. In a
further enbodinment Rl is isopropyl, isobutyl,
tertiary-butyl, cyclopropyl gethyl, cyclobutyl,
2,2,2-trifluoro-1-nethylethyl or
2,2,2-trifluoro-1, 1-dimethylethyl. 1In another
In eaetsoogiETent ¢izhg pregt it poentipn R’ @;ﬁﬂe@iﬁél@s}a%@l@@&q/hqr Gt-egycloalkylCs.

3aIRM tm aorﬂﬁhér%nibbalﬁm%nﬁﬁh§bkEéﬂ@/ﬂ@wy%l@él%ﬂb?@f,Iéy@ﬂblkﬁtpagfm In a
furtt% r ox ano, Cl.6al k ¢l oal

aﬁds‘l%o%' '%%Pé‘ yba‘P’ﬁ'? ey %’E'PHrOEZLmG*QV'kWC'ObUtY'
22(23ﬂﬁjo&y¢4nmﬂiyleyﬂyj o212 B-trélubrgl 1ok gim@tgle3t. 6¢cycl oal kyl oxy
being optionally substituted with one or nore
hal ogens. In a further enbodinent R2 is a phenyl
In ariothgr emhodimputrR’hie ICoeatyb diptienally Ribstigited Bthsartssipithrge sdbstituents

sel(zgk!'ﬂ&mfrlomr 'hQIGQen| nny@rofx rENRb, h BNy ialky), SC1‘3‘6alk¥loxy and Cse

-substituted rnng SU St|tuted wi th one
quqfi‘fké'éxku%?éq |q1t9@‘ﬁ3t' S@I%‘E‘faé‘ﬁ" f PonPkHPOr @nd G4epsiaglkyloxy being
ptBﬂmaI@éﬁuthuted With loH® oP ARt Ndlogehd.. ik KyrtheX ¥mbodiment R? is a phenyl

I l. d i Tl h 5
ings T G R RN £ 08 Gk Pt Bee LRI g el Bpbdihent R
is o 3-suwhsButel Ipbemyp hegsubstitBted fwlith one hibregl subBitusstshselegied éawyl ghloro,
ﬂuo?’ot(F1 25|k§l°{rfﬂﬂa‘%5#ﬂﬁm¥|pﬁegb)ﬂy,ox§ éﬂ%&fd%g&rof& ﬁ% %'[]Sr'a}ﬂethoxy In a

o PBP @ABOR, ribrh. ~REBtilech PBRNYD e ARG o oFohppPIenyL 3-

f|udr¢;fhgn>ay§h%tno&ﬂmahy|,ssnﬂluarombmbwp% Jﬂm -51Rbre it i@ rdph &, M-fluoro-
Pstltute with a substituent

0.and S and tjon II
3'”§eé'f°é%‘3h§8>ﬁ appg%%?tﬁ% 6al kyl oxy and hal ogen. In a
further enbodi nent R2 |s a 2-thienyl, 3-thienyl or
0 I
S 1oL Mok 980 X UESh B B A 8y comprn
hetar@apﬁb?el@tﬁ@'d‘mﬁhﬁn@ a®d § @n%opﬁ,lgb%b'|Stﬂeﬁé'htteds‘élﬂe@ﬁ@@tlwa@trﬁelected
frorR M e@iy.C, %MM!/ aAd Hal6FRInN OXY furthBr énmbdathdnl RP |s%'ﬂ3ﬁ$nﬂeﬁl¥hlenyl or

the 7-position of the
6'@&%%"281‘%%8%““%‘%’ "%ithfcﬁﬂof%%rrm% odinent R3 is a

substituent at the 6-position of the isoquinolinone.

n By BB TR CENoalh ' & Reve he previously

defined neanings. In a further enbodinent R4 is a

In e%%P ePBbHMERKRi§ QBN AR Q8 Rsh Bl URERIITAR 1R&RSy. In a

further embodlment R? is a substituent at the 7-position of the quinazolinone.
In a further embodiment R® is a substituent at the 6-position of the isoquinolinone.

In another embodiment, R* is the group

wherein R® — R"" have the previously defined meanings. In a further embodiment R* is a
group selected from



R7 Cl 2alkyl R7 1 1s Rs |/
R7 NN R7 N ClL_2alkyl ~ \Rs
wC008abkyd ~N s \N- N~ N R

N C1_2alkyl Rs Na /R Na /R7
NNNRs 1Rs RY
NR7 N-R7 |/ wWhreBUSRR7078022
e

and R8 have the previously defined nmeanings In a
further enbodinent R4 is a group selected fromR7 R
71 RB NN R8 NRINR7 g7 \NN--RZT NNg NNR
s/f R R18RR\ R /RT N- R NNNR RB / N/ N
N \N
7
O\ J ©/012"""‘Y'\N/R7 ’L\ :
N N 8
~ Coaky” SrE N R /O/
i R
N /
! o ~n C,alkyl” R~y N
~ N
I,
R7
C1_2alkyI\N/ \N \N
ke P [
/N Mg N—g’

wherein R” and R® have the previously defined meanings

In a further embodiment R* is a group selected from

R’ |
7 - N
OVT OAT O/ -
8
N N N R
R7
—~— /
N R TN N
N _R }\' Nge
/ N 8
| R
R8

7

\

R’ /R7 N\Ra
/ N
TN N \Ra
R N N
/ /



N--R7 N7 WD 2008/ 033764 PCT/ US2007/078022 9 wherein
R7 and R8 have the previously defined neanings. 1In a
wo eooslzd7eenbodi ment R4 is a group sel ected fr oPCT/BS20RL@78022
6 R6 RlI12 6 R6 11 RI12 6 RRR R 12 R12 R12 \N\N\N
MR7 ~/NN HBCR7 YNR7 R6 R1I2 6 6 12 6 CFk~ RR R Rs
RRRs \NRI2\NR1I2Z \NRIg N- R~ NR7 NR7 F CH3
wherein R6' R7 and R12 have the previously defined
meani_ngs. In a further enbodinent R4 is a group
whereindg¥ taad Rf hae the plegiopsly definedrgamings- CH3 NMR7 N\ R 7 Y
NR7 CH3 CH3 \N,,~CH3 N -~~* CH3 MR~ H3C R7 NR7
H3C C H 3 wherein R7 has the previously defined
In ajudbgregioodipeqt R s f REVPSRBEET iRt R4 is a group
sel ected from WD 2008/ 033764 PCT/ US2007/078022 10
CFi 36 12
R\ R

=8 RS R12R6 R R =
\N R™ \N R" \NX%RW
K/N\R7 ch)\/N\R7 K(N\ 7
\ R6 R12 Re ) Re R12 RG Re R Re
N R \N&Rm \N R"
’\ /N\R7 ( ,N\R7 Z N\R7
=

wherein R* R” and R'? have the previously defined meanings.

In a further embodiment R* is a group selected from:

CH,
CH CH
\N)\ \N/Y 3 \N/Y 3
N k/N N
k/ \R7 \R7 \R7
CH,
CH s Sw

N\ 7

N\ 7 N R

H,C R \R7
H,C CH,

wherein R’ has the previously defined meaning.

In a further embodiment R* is a group selected from:



\ANNCH3 N- RFT N- 7RN- R/ H3C CH3 CH3 CH3 N N~
NCH3 N-~R7 N- R7T N- R7 H3C CH3 H3C CH3 H3C N N
w@eBs/ds764 7 R N-- R7 N "'R7 F CH3 wherein R7 PEEUS1967/078022

previously defined nmeaning. In a further enbodi nent R4

is a group selected from N N\N NIA N wherein R7

has the previously defined qygeaning. In a further

enbodi ment, R4 is a substituent at the 6-position of

t he qui nazolinone. In a further enbodinent R4 is a

subst ituent at thexy-positism;of the isoquinglinone.

In Gtkﬁ?& embodi men M R8 arg, dewH,y H,

Cl- 6al kyl .\ _C3- 6cycl qal kyl ,\ C3- 6cycl pal kyl'C, - 3al kyl,
| C, - B&THRI . |n€ further s

ment R7 and R8 I ndependent or

Clu4al &yl . I n anot her enbodi ment, R7 and R8 are

ind%pendently H, methyl, ethyl, propyl, butyl,
i sopropyl, hydroxyethyl, nethoxyethyl,

dycl opr o yE, % cyeloprBpyl ethyl clopeqgtyl or
cypl obuttyl . WO 2008/ (¢'33764\ PCT/ US20Q¥/ 078022 1% In
anot her enbadi ment, R7 and\R8 are ipdependgntly

| and R TR

H3

seNected Trom H, net

HC ¢ H,C™ CH,

H,C
AN
A \N/\ \N/\e\CHg
g_/N\FJ /\ N—rg7 ( N— g7
F CH,

wherein R’ has the previously defined meaning.

In a further embodiment R* is a group selected from:

o o W

wherein R’ has the previously defined meaning.

In a further embodiment, R* is a substituent at the 6-position of the quinazolinone. In a
further embodiment R* is a substituent at the 7-position of the isoquinolinone.

In another embodiment, R” and R® are independently H, Cisalkyl, Csscycloalkyl, Cs.
scycloalkylCysalkyl, Ce1oaryl or Ce1oarylCisalkyl. In a further embodiment R” and R® are
independently H or C4_salkyl.

In another embodiment, R’ and R® are independently H, methyl, ethyl, propyl, butyl,
isopropyl, hydroxyethyl, methoxyethyl, cyclopropylmethyl, 1-cyclopropylethyl, cyclopentyl or
cyclobutyl.



CH3 CHX- 4 "~Do OO0 o00 S02 S 02 In another
enbodi nent, R7 and R8 together with the nitrogen to
woniosh3they are bonded form a 4 to 6 nmenber edPCT/US2007/078022
heterocyclic ring optionally conmprising a further
heteroatom c noiety selected fromO S or NR1O, said
heterocyclic ring being optjonally substituted with a
hydroxyl substituent, wherein R10 has the previously
defined neaning. In a further enbodi nent R7 and R8
together with the nitrogen to which they are bonded

In B8t BmbiBER Y Gl R %k@lgde?)%h@&ﬁl?geleété&(@rﬁ}{-ﬁ rrﬁﬂthﬁbrﬁtﬁ
pi peridi ne, 3-hydroxypi peridi ne and

anot h enbodi
is 3. \&R anotﬁ@odl erg:\

enbodi nentl X is Olnafur
qui nazol i none sel ected from
2-[2-(3-

yl- '

4-di azepi n- 1-
N-tent-Butyl -2-(2-(3-chl oro-4- quorophenyI) 6 (1 4-di a
zepan- 1-yl ) - 4- oxoqui nazol i n-3(4H) - yl)acetam de;

In gofhér ér%b(g‘rh@rftol?mantj' Rj‘%dbmb@ Rith )(heGrT tdgeft 16lvRRE BRD ale bonded form
?/% oxo UI nazol i n- E‘%’H'g i Sopro %/I aﬁ:etar{l e; ;
a 4yt ofeederacwllw%a 5! C%np(r@nﬂétwﬁ erhejerpatgigygoiety
seldptdd fydn) 048 oxNBRU| sex pdtemdedlidtifg hding d¥tionally substituted with a hydroxyl
sub%?ijgﬁtogp{%%ﬁ%@ﬂagﬁe 6?\60 Sé/nyelflyedGmfzgmréq hyn| af rﬁj?er emb% rHent R’
andiR atpggther-viithythg nittogsado mhlcql;hqy@z@bcpr}qiegform a heterocycllc ring selected

froth lplrrdMeting &emba@ﬁm dine and morpholl
© p%rr 3 %6 | oro- E?uoryg%ﬁ”eﬁg/el%n- Gm%rglorrlgt hyl per hydro-1, 4

- di azepl n-1-yl)- 4 oxo- 4H qui nazol i n- 3-
In anbineNerhscme i i8eelraatuetter dMBod BB A38364
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2-[6- (D net hyl perhydro-1, 4-di azepi n-1-yl)-2-(4-fl uoro-
In Botinet erobodihent iy N4 rox tiwthét-embodiment X is CH.

qui nazol i n-3-yl]-N-i sopropyl acet am de;

2-[2-(3-Chl oro-4-fluorop henéé 6-((S)-3-isopropyl perhy
In afugber embatigzalis A qgingzofineneselecigprom:
2-[2-(3-Chlorophenyl)-4-oxo-6-perhydro-1,4-diazepin-1-yl-4H-quinazolin-3-yl]-N-
isopropylacetamide;
N-tert-Butyl-2-[2-(3-chlorophenyl)-4-ox0-6-perhydro-1,4-diazepin-1-yl-4 H-quinazolin-3-
yllacetamide;
N-fert-Butyl-2-(2-(3-chloro-4-fluorophenyl)-6-(1,4-diazepan-1-yl)-4-oxoquinazolin-3(4 H)-
yhacetamide;
2-(2-(3-Chloro-4-fluorophenyl)-6-(1,4-diazepan-1-yl)-4-oxoquinazolin-3(4 H)-yl)-N-
isopropylacetamide;
2-(2-(3-Chloro-4-fluorophenyl)-6-(3-methyl-1,4-diazepan-1-yl)-4-oxoquinazolin-3(4 H)-yl)-N-
isopropylacetamide;
2-[2-(3-Chloro-4-fluorophenyl)-6-(3-ethylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-quinazolin-3-
yl]-N-isopropylacetamide;
2-[2-(3-Chloro-4-fluorophenyl)-6-(dimethylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-quinazolin-3-

yl]-N-isopropylacetamide;



qui nazol i n-3-yl]-N-i sopropyl acet am de;

2-[2-(3-Chl orophenyl )-6-((S)-3-isopropyl perhydro-1, 4-d
WO 2008/083164L- y| ) - 4- ox0- 4H qui nazol i n- 3- PCT/US2007/078022

yl 1-N-i sopropyl acet am de;

2-[2- (4-Fl uoro- 3- mret hoxyphenyl )-6-((S)-3-isopropyl perh

ydro-1, 4-di azepi n-1-yl ) - 4- oxo- 4H

qU| nazol i n-3-yl]-Nisopropyl acet am de;

2-[2-(3-Chl oro-4-fluorophenyl)-6-((R)-3-isopropyl perhy

2-[GH{Lamathyperhydredidrdiazepiny 1-y])-idofluprg-3-methoxyphenyl)-4-oxo-4 H-

qwﬂé&'onag-g' I/\ns&pwdy]ac&{amfo@pr opyl acet ani de;

Chl or ophen (R) - 3-i sopropyl perhydro-1, 4-d
2-[2- é%tﬂ?rﬁ 41fIL&9rc§oh ny, ﬁé(_(%)r_@ ﬁé‘?rﬂ rhqur031 4-diazepin-1-yl)-4-oxo-4 H-
quilfazptiB-lyB-0psappytyac et midede;

2[56’[8“'&%&# y@%gbs’? "gp?cf’%%gme&%'1)ﬂ_@aée(p®1 S1-h 3900 PRYIBES N5
yll- ﬁ{ﬂﬁqna)mllaceiarstdyl ]-N-i sopropyl acet ani de;

2- [Q?Lﬁuc(réta@h‘étﬁ’é@ﬂ_ﬁb?ﬂ;)b/ ) (5@3( é’odﬂ&%ylﬂ% hR?rBWﬂH.Qzé’puﬂT O 8z8puA-

0XO0- ui nazol i n-

uin R SN pegam o

2-[2¢3 - Chi§ré- H%wpnafmw«wr@;séprdpﬁﬁf?dﬁ 1,4\kiare@in-1 34)MedRa oMy P
| NazZOol I N
i Ry SR e Y

2-[2¢F@hI¢raptEnly b6 (it Srgdpropdiperyd®- 1(44=d||azeniryl-pleﬂ’rwd-ﬂd-cwjnazojin-?:-
yil- Wg?;dgw]afg%:@dglr—nl- 3g| nazolin-3-yl]-
2 N4 er*édﬂfiihoxzp'p%W'()@ (PP REemyipg ydre; ud-gingenipi HD-4-opp-y-
quiRaZofi- éJylt}w.Qop%oply\%tc&ammhenyl ) - 4- oxo- 4H
zolin acet am de; . . . .

2 814 SR Sora PSRy IPr oA S AR Y Ao £ HAviPaa i
isodroglgcethnode- 4H- qui nazol i n-3-yl ] -N- i sopropyl acet am de;

I
2- [@%E@th)cléerﬁ%c}g% | 1&;%[ A}%@&g &)ﬁ@&#ﬁtﬁ&%})ﬁe%nm Loxo AH irdd SR 2BN-
Isogowlqcetaml%pr opyl acet ami de;
2- [Qd@m&@prﬁnymw&sme%w&J1 t-Gazp =Lyl - 4H-BLIRBOIRSHIW-

di azepin-1-y
'SO‘&{BM%F?@”?'?PJB yl] - I\I-| sopr opyl acet ani de;

N-t@rt- Baty(:afaqmemymeawﬁtommmﬁyn YhHE-({duabdiByrheaeyplengh-2;04e-4 H-
- 4- 0x0- 4H qui nazol i n- 3-

qu'ggilz]%wly@opr opyﬁ acet am de;

2[NS+ Shigropepl D-8-(4 ﬁmmer‘hsz@pﬂoﬁaﬂya@@mhvmhérom AHdivmazqhin3-yil-Nr

ISO;I)r))pﬁa&%n{f@é hoxyphenyl ) - 4- 0x0- 4H
acet am

2SS aereoi 4 J@Z@p'uarwp%@ﬁmo -SeloRBBR sy PGzl
SyQMs@br@metﬁmheyl) 4- 0x0- 4H

2 (G ARG e bR S PR G AR 4 S aeBits b ny
quinazolin-3-ytiNesepdnylatetpinidéH- qui nazol i n- 3-
2-[2-(3-Chloro-4-fluorophenyl)-6-(4-ethylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-quinazolin-3-
yl]-N-isopropylacetamide;
N-lsopropyl-2-[6-(4-isopropylperhydro-1,4-diazepin-1-yl)-2-(3-methoxyphenyl)-4-oxo-4 H-
quinazolin-3-yllacetamide;
2-[2-(3-Chloro-4-fluorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-oxo-4 H-
quinazolin-3-yl]-N-isopropylacetamide;
2-[2-(3-Chloro-5-trifluoromethylphenyl)-4-oxo-6-perhydro-1,4-diazepin-1-yl-4H-quinazolin-3-

yl]-N-isopropylacetamide;



yl'1-N-i sopropyl acet am de; WO 2008/ 033764

PCT/ US2007/ 078022 13
wWQ@2(408408866- Di met hoxyphenyl ) - 6- (4-i sopr opyl per hpdr/oSDO7978022

di azepi n- 1-yl) - 4- oxo- 4H qui nazol i n-

3-yl]-N-isopropyl acet am de;

2-{2-(3-Chl oro-4-fl uorophemny)-6-[4-(1-cycl opropyl et hy

| ) per hydro- 1, 4-di azepi n- 1-yl ] - 4- oxo-

4H qui nazol i n-3-yl } - N-i sopropyl acet am de;
2-(2(3FDimetiryrheny! Bo-fisisprrrpitesivgro- 1 d-cjazerin t)dr eyt trjnazplin-
3y@_r,\ngéyr@pyjlacétaﬁhl,0@zepl n 1-yl]-4-oxo0-4H

qui naz ép/ sopr opyl ace

2 Bt S0 Adhocre b ni- S e perby o ffefzegar g4 e
4H4rqudzcmn-3 vil- Mlsamepylamem&e] 4 0X0- 4H

2t 958 oo bAsr -6 T PREARKOBERU R irort accizgonin Lylbongat
qumal})hbﬁ-yw\&ﬂsgpfdpydmetamideqw nazol in-3-yl]-

2N ém%Qpﬁ’doﬁﬁ)ﬁE g (2- hydroxyethyl)perhydro 1,4-diazepin-1-yl]-4-oxo-4H-
2-[2-(4-Fl uoro- Y- 6-(4-1'sopropyl pi perazi
quipazelin-giyh- Nﬂs%f%oy@@tam'q‘?azol | n 3 yl]-N
2-[2- ﬁﬂﬁﬁl@ﬂ%jgﬁlbﬁipamllyﬂ;ﬁ- (1,4- dlaz|$blcycflcs[3é Z%ndcr)n -4-yl)-4-0xo0- éllH-qumazolln -3-yl}-
Qr o- uor opheny i sopropyl pi perazin
N"Sof[mpyfafet Mg o- 4H qui nazol i n-3-yl]-
2-[2-Glevarp i reet bdxaphenhgl)-6-(4-isopropylpiperazin- 1 -yl)-4-ox0-4H-quinazolin-3-yl]-N-

.sop?ro&ﬁaéeé .oro-4-fl uorophenyl)-6-((S)-3-isopropyl pi per
azin-1 -yl)-4-oxo-4H quinazolin-3-yl]-N
2-[3- @O%ngﬁgﬁffh’@&paﬁﬁya& (4-isopropylpiperazin-1-yl)-4-oxo-4H-quinazolin-3-yl]-N-

|so&o!5ﬁac(e£’an%‘é oro-4-fl uorophenyl) 6- ((R) 3-i sopropyl pi per

2- [féogll’ll%rﬁﬁ-@eapgﬁqyg (Hé)- -fsgy?rcz)gylplperaznh L/I)— -0x0-4H-quinazolin-3-yl]-N-
isoropyacetanidddd azabi cycl o[ 3. 2. 2] non-4-yl)-2-(3, 5-di net hox

2 [l@lg@%ﬂogjtl @o%ﬁ%%@(‘(ﬁ)@?s%rioﬁ\ﬂSfﬁé%;liﬁ-%yl)-4-oxo-4H-quinazo|in-3-y|]-N-
'30@013}23%9 ;orophenyl ) -6-(4-isopropyl perhydro-1, 4-di aze

2- [@gm Biazi aycﬂm,oz(gnd}th-%l)tbg@s@hman&ywén INA-ox0-4H-quinazolin-3-yl]-N-
-trifluoro-1 i met hyl et yacetam de;
ISOR{op ?fﬁfaé%?ﬂz (6- (4-isopropyl -1, 4- d| azepan- 1-yl ) - 2-(3-
2-[2vest Qraorp pivapy-b)(4 4o prop gl pe rhyazah J4Fd-|a23()|4H}y-I)y4 PracaH-guihabe|in-3-yl]-N-
4 cyclopropylnethyl 1, 4-di aze
252 r%h{ér% qqa%egrggﬁvﬁ%c)zeg | n '3(4H) -yl ) - | |
N-Iwgr@(ybz @Mflmmlﬁ Galiageppn-1-yl)-2-(3- methoxyphenyl) -4-oxoquinazolin-

4ltb§,|§gcgfaﬁweyl - 2- (2 (3-chl orophenyl) 6 (4-isopropyl -1, 4-
- 4- oxoqui nazol i n- 3( §6 ) acet am de_or
T

%9%1?@8'&%516&51%@}0%%@&%116 dé%ﬂePa’bi‘ YRRy UBF)-Y)-

N-|sopropylacetam|de and
N-tert-Butyl-2-(2-(3-chlorophenyl)-6-(4-isopropyl-1,4-diazepan-1-yl)-4-oxoquinazolin-3(4 H)-
yhacetamide

or a pharmaceutically acceptable salt or solvate thereof.

The quinazolinone and isoquinolinone derivatives of the present invention are prepared by
methods well known in the art of organic chemistry. See, for example, J. March, ‘Advanced
Organic Chemistry’ 4™ Edition, John Wiley and Sons. During synthetic sequences it may be
necessary and/or desirable to protect sensitive or reactive groups on any of the molecules
concerned. This is achieved by means of conventional protecting groups, such as those
described in T.W. Greene and P.G.M. Wuts, ‘Protective Groups in Organic Synthesis’ 2™



The qui nazol i none and i soqui nolinone derivatives of
the present invention are prepared by nethods well
wopwsn3i7ed t he art of organic chem stry. See, fBPCT/US2007/078022
exanple, J. March, “~Advanced Organic Chem stry' 4th
Edi tion, John Wley and Sons. During synthetic
sequences it may be necessgry and/or desirable to
protect sensitive or reactive groups on any of the
nol ecul es concerned. This is achieved by neans of
Editemvehn VdealangSonectI9g deouptectivegrpupgsare logtianally removed at a
coﬂ@ﬁ@ﬁt's@@é@qhéhtztay\é uShERBRo@elFnwlYin Heka, ~Protective
G oups in Oganic, Synthesis' 2nd WO 2008/ 033764
PCT/ US2007/ 07802 14 Edition, John WIley and Sons,
1991. The proteg@lve Q oups are optional Iy renmoved at
a convenient su ntystage using nmethods well
known in the art. HNIO 0 R3 R4 R2 NX formula
Qui nazol i none and i SQquiRQl i derivatives of
formula | wherein R4 INS the R6 R12 /( )M\ R8 N
N R5 R7 and X is N (ghown ow) can be prepared
by the general thrﬁ ygffieti ¢ sequence shown
in Schene 1. Firstly an anthranilic acid of fornula 2
wherein RA is OH or a daimudll y reactive group such as
halogen (e.g. bronp or iodo) etc., is reacted wth a
lycine amde of fornmula 3 in t he resenge of a
QU@@W'&‘H]G@”QrﬁOGé'”%'t@ﬁEP gylipliven §f ieemige hvharein &y isdhe greup
coupl ed product 4. One exanple of such a coupling
reagent would be EDClI. The, cogpllng reagent i s added
either alone or in the pr@ ce of an additive such as
HOBt and in a SUIta g?t solwent such as
di chl or onet hane or &ssary anthranilic
acids 2 and glycine anides 3 afﬁ ei ther commercially
avai |l abl e or they can r%adlly bR prepared by
procedures well known in the art. The |nternediate
qui nazol i nones _of general fornula 6 can be nmad

an%&mé)hé%nqwanas/ofs Reloa) Gan R eregaPee b3 the agneral thags %tage synthetic
sedpi@hasadhows iftichineet. NEIREGY amAsth@hilic acid of formula 2 wherein R* is OH or a

suitably reactive group such as halogen (e.g. bromo or iodo) etc., is reacted with a glycine

amide of formula 3 in the presence of a suitable amide bond coupling reagent to give the
coupled product 4. One example of such a coupling reagent would be EDCI. The coupling
reagent is added either alone or in the presence of an additive such as HOBt and in a
suitable inert solvent such as dichloromethane or DMF. The necessary anthranilic acids 2
and glycine amides 3 are either commercially available or they can readily be prepared by
procedures well known in the art. The intermediate quinazolinones of general formula 6 can
be made by condensation of the imidate salt 5 in a suitable solvent such as ethanol and at
elevated temperatures such as at reflux. Intermediates 6 wherein R* is a reactive group such
as triflate can be readily prepared from the corresponding intermediate 6 wherein R* is OH
using procedures well known in the art, for example the triflate can be prepared by treatment
of alcohols 6 with trifluoromethanesulfonic anhydride and pyridine. The intermediate
quinazolinones 6 wherein R* is a suitably reactive group such as halogen (e.g. bromo or
iodo), triflate, etc., can then be functionalised with diamines of formula 7 in the presence of
a suitable catalyst system, such as Pd,(dba); and BINAP, under conditions well known in the

art to provide the desired product 8. Diamines of formula 7 are either commercially available
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6 wherein R4 is a reactive group such as triflate can
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internediate 6 wherein R4 is OH using procedures well
known in the art, for exanple the triflate can be
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Scheme 1

Alternatively, the quinazolinone intermediates 6 can be formed by condensation

of intermediate 4 with a suitable aldehyde, R?CHO, followed by subsequent oxidation of the
resultant dihydroquinazolinone intermediate 9 with a suitable oxidant such as MnO,, DDQ,
or CuCl, (Scheme 2). Aldehydes R?*CHO are either commercially available or they can

readily be prepared by procedures well known in the art.



Al ternatively, the quinazolinone internediates 6 can
be fornmed by condensation of internediate 4 with a
w@iosakd7e4 al dehyde, R2CHO, fol | owed by subsequReit/us2007/078022
oxi dation of the resultant dihydroquinazolinone
intermediate 9 wth a suitable oxidant such as M02,
DDQ or Cud 2 (Schene 2). 4 dehydes R2CHO are either
commercially available or they can readily be
prepared by procedures well known in the art. WO
2008/ 033764 PCT/ US2007/078022 16 R-1 0 HNHO3 O
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e @m de,i nt er nggiat,e 4 can al fler nat llveL.yrbe prepared
by peagtton of i i ydr ide \ of al

N . . ; : .
f oHmul RW th a glycine anmi de &r2fog 3in a

polta” aprotic sol vent such as acetonbtrile. The

i sat oi4 anhydrides 10 are either comm®rcially
avai l able or can readily be prepared by reaction of a
suitable anthranilic acid of fornul ajz[ol/vith a

carbonyl ati ng reagent such as phosgane or triphosgene
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Scheme 2

The amide intermediate 4 can alternatively be prepared by reaction of an isatoic anhydride
of general formula 10 with a glycine amide of formula 3 in a polar aprotic solvent such as
acetonitrile. The isatoic anhydrides 10 are either commercially available or can readily be
prepared by reaction of a suitable anthranilic acid of formula 2 with a carbonylating reagent
such as phosgene or triphosgene (Scheme 3).
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Compounds of formula | wherein R* is the group
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R5 R7 and X is N can al so be prepared in four stages

fromthe required fluoro-2-nitrobenzoic acid 11 as

shown in Schenme 4. The fl uof0-2-nitrobenzoic acid

derivatives are either comercially available or can

be prepared using procedures well known in the art of

organic chemstry. The acid 11 can be coupled with a

gl yci ne ami de of fornula ge ugizng anal ogous procedures

to those indicated previous)y (see Schenme 1) to yield

the am de 12. This |n\\qpn 080 ;hen treated with

amne 7 in an inert polfar, aprotlic solvent such as

DMF, DVSO or DMP at el vated t eratures and in the

presence of a suitable base (for exanple, potassium or

cesium carbonate) to afford the adduct 13. Amines 7
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they can readily be prepared by procedures well known in the art. The nitro group is then

reduced to give the aniline 14 using methods well known in the art, for example, reduction
under a hydrogen atmosphere and in the presence of a suitable catalyst such as palladium
on carbon. Finally, the desired quinazolinones 8 can be prepared upon reaction of 14 with
an imidate™ HCI salt of formula 5 (as previously described — Scheme 1) or upon reaction of
14 with an aldehyde R*CHO followed by oxidation (as previously described — Scheme 2).
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Compounds of formula | wherein R* is the group
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and X is N can also be prepared in 6 stages from the required fluoro-2-nitrobenzoic acid 15
as shown in Scheme 5. The fluoro-2-nitrobenzoic acid derivatives 11 are either
commercially available or can be prepared using procedures well known in the art of organic
chemistry. The acid 11 can be coupled with suitably protected glycine of formula 16, for
example glycine tert-butyl ester or glycine methyl ester, using analogous procedures to

those indicated previously (see Scheme 1) to yield the amide 15. Suitably protected glycine
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Compounds of formula | wherein R* is the group
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and X is CH (shown as 29 bel ow) can be prepared by the
general six stage synthetic sequence shown in Schene
6. Firstly a suitably functjonalised 2-hal obenzoic
acid ester of fornula 22, can be reacted with a
suitably functionalised styrene of fornmula 23 in the
presence of a suitable Pdeiﬁ: catal yst (for exanple
pal | adi um di acetate), a tri@aryl phosphine |I|igand (for
exanpl e tri(o-tolyl)‘hg§pﬁ Q§a tertiary am ne
base (for exanple trlthyIan1n ) in a polar aprotic
sol vent (for exanple acetonitrike) to give the coupled
product 24. P represents a suitable protecting group,
for exanple nmethyl. The 2-hal obenzoic acids 22 and
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isoquinolinone which can subsequently be deprotected to give isoquinolinone 27. The free
alcohol 27 thus obtained can be converted to the corresponding triflate using procedures
well known in the art, for example by treatment of alcohol 27 with trifluoromethanesulfonic
anhydride and pyridine. Triflate 28 can be reacted with diamines of formula 7 in the
presence of a suitable catalyst system, such as Pd,(dba); and BINAP, under conditions well

known in the art to afford desired isoquinolones 29 (Scheme 6).
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CH (shown as 29 below) can alternatively be prepared
by the general five stage synthetic sequence shown in
Schene 7. Firstly a 4-hal obgnzal dehyde of fornula 30,
hal o can be for exanple fluoro, can be reacted with
amine 7 in an inert polar, aprotic solvent such as
DMF, DVSO or DMP at el evated tenperatures and in the
Coﬁb&ﬁ@@%ﬁfoﬁﬁul@l\ﬁhﬁrélﬁhk%tpél?r%uﬁfOr exanpl e, potassium
or cesium carbonate) to afford the al dehyde 31.
Al dehyde 31 can be reacted with a suitably
functionalised carboxylicrackd (32), carboxylic acid
ester (33) or nitrile (34§%Lo affgrd carboxylic acid
35. Carboxylic acid 35 carf“be~fopfed directly when
using a suitably funct) onal i se carboxylic acid 32 or
fol |l owi ng subsequent hyghr ol ysi sgof the carboxylic
acid ester or nitrile when using carboxylic acid ester
33 or nitrile 34 respectively. Hydrolysis can be
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can be achieved using procedures well known in the art of organic chemistry. Subsequest
treatment of adduct 35 with, for example, DPPA at elevated temperatures can afford
isoquinolone 36 via a Curtius reaction. Alkylation of isoquinolone 36 with a suitably
protected bromoacetic acid derivative 37 (P represents a suitable protecting group, for
example methyl) can afford ester 38. Hydrolysis of ester 38 using procedures well known in
the art of organic chemistry and subsequent reaction with amine 21 using procedures well
known in the art (as previously described — Scheme 7) can afford the desired isoquinolones
29.
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Conpounds of fornmula | wherein R4 is the group R6 R12
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can alternatively be prepared by the general five
stage synthetic sequence shown in Schene 8. A
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aprtcﬁﬁg go%'n? LRﬁség Eﬁ\M‘-CIE)I\ﬁ)SQO oPBR/Iésa%' %tggiemﬁj%?atu?res Fﬂd ‘n theI_Rresence

rese n rotectln or exa
of @aamychua@ potﬁ@slume@tt@nat@mn talﬁ‘erid Q@éaomfxl@ra@ldy@bd%r@omhe acid 40

carC5 E¥tddto amidd Msﬁyr}ga(ﬁlbﬁ 0&h nReyfinfle m%‘j)rb&dﬁres well known in
sui t abl e, sol vent and subsequently reacted wth am

thezait qf RLIAPICDPBISHY: ﬁoroeé‘é‘@P'iet?@B"e”"‘Séﬂ &1pec) chiqsidg ith r”HO”Y' chloride
or &:>a0¢HIsralke @ﬁ@Sul&%quéPﬂe%@ﬁlﬁll W3 &y 1R ée URRHS 7410068 B2 2reaf2Q with

a SRESabBlbafe %6 IeSLDA {)r étﬁi_loalﬁlé\' sm)s%qL/JeRntly Ir_éa%%ld wFiﬁ alﬁ?apl;_)%ph'ately
substituted nitrile 42 in a swtable solvent to provide isoquinolone 36. Isoquinolones 38 can
be prepared upon reaction of 36 with a suitably protected bromoacetic acid derivative 37 in
an inert polar, aprotic solvent such as DMF and in the presence of a suitable base such as
potassium carbonate. P represents a protecting group for example methyl. The carboxylic
acid ester can then be hydrolysed to the carboxylic acid using either acid or base in a
suitable solvent and subsequently reacted with amine 21 (as previously described —
Scheme 7) to afford isoquinolones 29.
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R 38 29 Scheme 8 Conpoundg of fornula | wherein R4
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Scheme 8

Compounds of formula | wherein R* is the group

12

R} R
(Vm R®
\N/ \N/

and X is CH (shown as 29 below) can alternatively be prepared by the general five stage
synthetic sequence shown in Scheme 9. A 3-halo-6-methylbenzoic acid of formula 39,
where halo can for example chloro or bromo, can be reacted with methylamine using
procedures well known in the art of organic chemistry to provide amide 43. For example



27 acid 39 can be converted to the acid chloride by
reaction wwth, for exanple, thionyl chloride or
wo@aBps376hl ori de at el evated tenperature. The BCT/US2007/078022
chl oride can then be treated with nethylam ne. Am de
43 can be reacted with a suitable base, for exanple
LDA or BuLi, in a suitablesolvent such as THE and
subsequently treated with an appropriately substituted
nitrile of fornula 42 to provide isoqui nol one 44.
acid 3% gan he cevertarbtocthn agié chipedsalveidadipn withkipr exantte, dfionyl chloride
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Scheme 9
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qui nazol i nones and isoqui nolinones of general fornula
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reaction sequences descri begy above in any suitable

order. For exanple, whereas the processes detail ed

above describe introduction of the R4 groups later in

the syntheses utilizing prefornmed quinazolinone and
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ancyipRQUINEBRONEFREBYEMi n t he case where RL is 2-
nethylcyclopropylan1ne t he conpound exists as a pair
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oqui nol | one rivatives of fornmula | or salts
d'a§t8'199'§?’@§rst RIS r S IranshigoTpere sAnt Ferrr@APIeo F%P%e‘ghqrﬁ& is 2-

methy Ry S PRSPyl ARRIthS teBMBAIrRIHIRESasS 4l RSk anénaahwer& I @ theicaSe where
rerera

R SARPTeRe PR FarmrRatots Ky (6 BErepRambia e of thE Sompound
areemaslbleo!ireilhe CM;e(d)fUheamdmﬂualmemtwem)ofmumaZMmewand isoquinolinone
der%@)%@r&f'fB HIJ Plor &% %ol@atlé?(fl‘?e%?écﬁ [Fle XS HEdnt %R)Eﬁﬁdnsfnﬂlgdes the

tantra equal anoun enant | one
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mv&ﬁB chiral internmedi ates, enanti osel ective enzymatic
conversions, separation of

For chiral compounds, methods for asymmetric synthesis whereby the pure sterecisomers
are obtained are well known in the art, e.g., synthesis with chiral induction, synthesis starting
from chiral intermediates, enantioselective enzymatic conversions, separation of
stereoisomers using chromatography on chiral media. Such methods are described in
Chirality In Industry (edited by AN. Collins, G.N. Sheldrake and J. Crosby, 1992; John
Wiley). Likewise methods for synthesis of geometrical isomers are also well known in the

art.

The present invention also includes within its scope all isotopically labelled forms of the
compounds of the invention. For example, compounds isotopically labelled with ?H, *H, ''C,
3¢, M, ¥, %1, '] and '®F. The labelled compounds are useful as diagnostic tools, radio

tracers, or monitoring agents in various diagnostic methods and for in vivo receptor imaging.
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The present invention further includes a method for the treatment of a mammal, including a
human, suffering from or liable to suffer from depression or any of the aforementioned
disorders, which comprises administering an effective amount of a quinazolinone or
isoquinolinone derivative of the present invention or a pharmaceutically acceptable salt or
solvate thereof.
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conpatible wth the other ingredients of

conmposition and not deleterious to the reC|p|ents
Thé lrextees$ .of Sudqan&dzbmwoauczinpi isstiuthomioRe dRSiCative edc@digy .to itiie present
s H: rRcts Bpre AR TRt Yooor i Biibihsar Pimonts may oo
cormitessen 0etat obd|dosgeswits asiabnas akists, rgthenprodaseed into capsules or
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iInclude those suitable for oral, nasal, topl cal
apRlipth &f @ﬂl'%@t'ﬁrﬂe{?ﬁ?rat'%ﬁlth‘?l{j’U’aIOf Arfution FEERENRIAN ;)eémulsion, or as a

spray, e.g., a nasal or buccal spray. For making dosage units e.g., tablets, the use of
conventional additives such as fillers, colorants, polymeric binders and the like is
contemplated. In general, any pharmaceutically acceptable additive can be used. The
compounds of the invention are also suitable for use in an implant, a patch, a gel or any

other preparation for immediate and/or sustained release.



parenteral (including subcutaneous, intravenous and
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mixf et RpreglisRg In sAbIGAIPYYS dosage units e.g., tablets,
the use of conventional additives such as fillers,
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methode fur dhdiesyati@sisi vle tbeafollb\elnm§edlonTHiere tsoiepormedsh@fsyrﬁmﬁ@ls of
prebtﬂg@rgiéh@[ibn%ﬁgn AledRedidthd ﬁbb&nso%dyéﬁhé rodht In0BHeBAL . 2
patch, a gel or any other preparation f i medi at e
and/ or sustained rel ease. WO 2008/033764
Prdd6aré)S2007/ 078022 31 Suitable fillers with which the

WT%&%%‘E?W%ILM&MM arch, 66l | ul ave and

derivatives thereof, |ke or mxtures
t hereof used in SU|tab t'sH, The fol |l ow ng
Exanpl es further illustr te he conpounds of the

present invention and nethods for their synthesis. In
the followi ng section, there is described the

a) (Bppitobg@sarsarmdyimgh@aibamicsacaintgneweston i nt er nedi at es f or
conmpounds of the present invgntion Procedure |
| NTERMEDI ATE 1. 1: 2- no N- soprop | acetam de H
1YNH2 O a) (Isopro ) carbanmi c acid
benzyl ester Yh;N -TrI*' I\ HO

To a solution of N-Cbz-glycine (20.9 g, 100 mmol) in THF (400 mL) at 0 °C was added N-
methylmorpholine (NMM) (12.1 mL, 110 mmol) and i-butylchloroformate (13 mL, 100 mmol).
The resultant mixture was stirred at 0 °C for 2 min and then i-propylamine (9.4 mL, 110
mmol) was added. The reaction mixture was warmed to room temperature and stirred at this
temperature for 16 h. The mixture was filtered through a pad of CELITE™ and concentrated
in vacuo. The crude residue was dissolved in ethyl acetate (500 mL) and washed with 1N
HCI (aq.) (1 x 100 mL), sat. NaHCO3; (aq.) (1 x 100 mL) and brine (1 x 100 mL). The organic
layer was dried (MgSO,), filtered and concentrated in vacuo to afford
(isopropylcarbamoylmethyl)carbamic acid benzyl ester as a white solid (24.5 g, 98 mmol,
98%) which was used without further purification.

Data: "H NMR (300 MHz, CDCls): & 7.37 (m, 5H), 5.78 (br s, 1H), 5.41 (br s, 1H), 5.15 (s,
2H), 4.07 (septet, 1H), 3.82 (d, 2H), 1.15 (d, 6H) ppm.

b) 2-Amino-N-isopropylacetamide

\r“\g/\w



To a solution of N-Cbz-glycine (20.9 g, 100 mmol ) in
THE (400 m-) at 0 C was added N net hyl nor phol i ne
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m., 100 mmol ). The resultant m xture was stirred at 0O
Cfor 2 mn and then i-propylamne (9.4 nm, 110 nmol)
was added. The reaction m xjure was warmed to room
tenperature and stirred at this tenperature for 16 h.
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2008/ 033764 PCT/ US2007/ 078022 32 10% Pd/ C (425 nm)
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Parr shaker under a hydrogen atnosphere (50 p.s.i.)
Procequrd & h. The reaction mxture was filtered through a

IN |A¥|§ﬁb M- Aot ko hsABY €d i n vacuo.
Thi's or -am no- N- 1 Sopropyr acet am de
(I NTERVEDI ATE |.1) as a cleall! colourless oil (5.1 g,
40 mmol, 100% . Data ferRsamgo~N\-i sopropyl acet am de
(1 NTERVEDI ATE 1.1): 'H (3004dvHz, CDA3): S 7.05
(br s, 1H), 4.11 (septet”1H), 3.33 (s, 2H), 1.48 (br
To 8 soléfidn cﬁ'?ﬂ c'ﬂ%rdﬂ'é@omtéh N?éfb 4 %63 ﬁh’)ol) i BRydrsbEbdhhdI Y500 mL), cooled

repared were:
to (gCA’l‘r?ﬂ Fenpathe was @H?R}‘P%H@{ @M"tﬂ@gh Pr g8 tiRpetsiop ube for approximately

20 IRV AEEsolution 'wakstdaylrated. CeOle oMYz icattdat ixture was stirred at

roomt%rrn?)grlglure %oqu hNUoIatlles were removed in vacuo and the residue was triturated

with anhydrous ether (~200 mL). The white solid was collected by filtration and dried in
vacuo overnight to afford ethyl! 3-chlorobenzimidate hydrochloride (INTERMEDIATE 11.1) (80
g, 363 mmol, 100%) which was used directly without further purification.

Data for ethyl 3-chlorobenzimidate hydrochloride (INTERMEDIATE 11.1): "H NMR (300 MHz,
DMSO): 6 12.0-11.8 (br s, 1H), 8.22-8.17 (t, 1H), 8.10-8.04 (dt, 1H), 7.90-7.85 (dt, 1H), 7.71-
7.64 (t, 1H), 4.66-4.50 (q, 2H), 1.55-1.40 (t, 3H) ppm.

Similarly prepared were:

INTERMEDIATE 11.2: Ethyl 3-methoxybenzimidate hydrochloride
INTERMEDIATE 11.3: Ethyl 4-fluoro-3-methoxybenzimidate hydrochloride
INTERMEDIATE 11.4: Ethyl 3-chloro-4-fluorobenzimidate hydrochloride

Procedure 11l
INTERMEDIATE 1ll.1: 1-Azetidin-3-yImethylpiperidine




Cl o HO To a solution of 3-chlorobenzonitrile (50 g,
363 mmol ) in anhydrous ethanol (500 nL), cooled to OC
w0 pooat3izee bat h, was bubbl ed HCl (g) through aPQEES2007/078022
di spersion tube for approxinmately 20 minutes until
the solution was saturated. The resulting reaction
m xture was stirred at rooggtenperature for 16 h.
Vol atiles were renoved in vacuo and the residue was
triturated wth anhydrous ether ( 200 nmL). The white
solid was collected by filtr nd dried in vacuo
overnight to afford et hyl B:?r? enzi m dat e
hydrochl ori de (1 NTERVERI AfNE—11. 1) (80 g, 363 mmol,
1009 which was used directly w thout further
r| f| cat| on. Data for_ et hyIb 3- IchI 8rtoben2| ng dat e

a) 4 : . i Ay
DI\/ISO) 8120118(brs 1 H, 8.22-8.17 (t, 1 H),
8.10-8.04 (dt, 1 H), 7.90- 7.850( , 1 H, 7.71- 7.64
(t, 1 H, 4.66-4.50 (q, 2H), 1™%5-1.40 (t, 3H) ppm
Simlarly prepared were: | DI ATE 11.2: Ethyl

3- met hoxybenzi ni dat e hydrgchl ori de | NTERVEDI ATE 11. 3:
Et hyl 4-fl uoro- 3- net hos nzi m dat e hydrochl ori de

| NTERMVEDI ATE 11.4: Ethyl 3-chl oro-4-fl uorobenzi m dat e
hydr ochl ori de Proced 1l | NTERVEDI ATE 111. 1:

1- Azeti di n- 3-yl met hyl p¥peri di ne WO 2008/ 033764

To E%%M@Myg%gﬁ#&hyl%tﬁ Ee% CE"NO)(}JNC 8did tert—butyl ester _

- Met hanesul f o oxynet | azet i dine- car o
fotr grleparﬁmrwee Ié(%llv S[)qu33%186)§8p@t oI) in DCM (3 mL)
wasS-abyedy By metnlnyI7a1z7etrmb|)n&ﬂldw@ab>bmey1ahesw6mw chlerde (08 WL, 6.46
at1.on

mnﬁ)gt S éé%%@g? |x re stlriedzzgeroonﬁejn? eratB&i\%) ( g h%l'lih;e rge\%%ign mixture
wa deregntRitagNin( \@cn@ thq' residumisisplved ol PoMeahdidpe organic phase washed

withRLRARES UbdionYbicshdrRtd ‘%’é%} )( 0.78e Wrgarftc 46er WAB! ()rlean(ﬂ/lf%'ﬁﬁ) and

reaction mxture stirred room t enperature for
CONPRRIrgtesh (i YA5HO A Qe ﬁéﬂefwse’&ﬂéf’eﬁw&é’iy&ievq'ﬁ%%ré%reoxy{'%éC'd tert-

buty/eédtéh(e 3digs sicdoviashol, 1858 Ms amdoit WRicH @8 nised rh&sencna st dvithout

urat ed sodi um bi carbonate (ag.). The organic
furt}qﬂ%féjf'ﬁ?ﬁ&% dried (MgSO4), and concentrated in vacuo to

Daigi foe 33atieharioayib:y oty bxstiviektateyfalacie t-mdy ey '8 NMR
3089, EBELY 5 4.36 (d, 2H), 4.05 (app t, 2H), 3.72 (dd, 2H), 3.05 (s, 3H), 2.92 (m, 1H),
1.42 (s, 9H) ppm.

b) 3-Piperidin-1-ylmethylazetidine-1-carboxylic acid tert-butyl ester
7O
N
O§\/
K

To a suspension of 3-methanesulfonyloxymethylazetidine-1-carboxylic acid tert-butyl ester

(0.36 g, 1.40 mmol ) in toluene (2 mL) was added piperidine (0.7 mL, 7.00 mmol) and the
resultant mixture was heated to 110 °C in a sealed tube for 18 h. The solution was
concentrated in vacuo, the crude residue dissolved in DCM and washed with 0.5 N KOH
(ag.) (1 X) and brine (1 X). The organic layer was dried (Na,SQ,), filtered and concentrated
in vacuo. The resultant oil was purified by chromatography on silica gel with MeOH:DCM



butyl ester (0.36 g, 1.40 mmol, 85% as an oil which
was used in the next step without further
w@eosfsxet i on. Data for PCT/US2007/078022
3- met hanesul f onyl oxynet hyl azeti di ne- 1- car boxyl i c acid
tert-butyl ester: 1H NVR (300MHz, CDC 3): 6 4.36 (d,
2H), 4.05 (app t, 2H), 3.724dd, 2H), 3.05 (s, 3H,
2.92 (m 1 H, 1.42 (s, 9H ppm b)
3- Pi peridin-1-yl net hyl azeti di ne-1-carboxylic acid
(1:t% riv} 2 elyant tosafierd 3-pipegicin-NYimethylagetidingptersb@wrlicacid tert-butyl ester
18§h{'getdw}ﬁ,$,y|l g@aygyésoawdret hyl azeti di ne- 1 car boxylic aci d
est er in tolyen

Dayion Al i rBoRY Ber e T eon or e anisry "IN GeoMHe,
CD?%ﬁtﬂleﬂ(apmtmfif:‘G(y\@S hear.edHron, HHY 2T ( grm seqlens (budﬁe4 H),
r 1,0 concent rated I n vacuo, the
17&:&5 4’_55 g%@’ ég'ﬁﬂ VAQC‘MBQE_')B@M and washed with 0.5 N
KOH (aq.) (1 X) and brine (1 X). The organic |ayer

[ filtered and concentrated in
etk '%@a% oi | was purified by

chr omat ography on silica gel N OH: DCM WO
2008/ 033764 PCT/ US2007/ 078022 384 £1:19, v/v) as
eluent to afford TFA”™ HN
3 p?ﬁena.ﬁﬂtyuqétﬂylazeva.nmf&}b@%ﬁkIa@idn@nlau@awé}xgbo Gngacelfé mmol) was
an oi

tre%‘i ‘é('”? %?‘Y%toﬁ OE)eTrF CHV' 11 P’fr‘feP W‘W)éﬁ%{'ﬁed?%a t Se'élP‘Bb%E'{fP?’ gt room
ten@v@rature efot -ouit vl Tk@sk@muon HaNM,%n(:&QQMdZ in v%la}ford&ézéh@m 3-

ylm(a%%lpﬁﬁldmg?lﬂgg?@gD (AL % ///]_d"'%go %) {(ﬁmmn} 1%0 {g as % o i Iu%ic))acetlc
amdrgalQM)mh vla%e(i gvnh(g}t-ﬁurlﬂjpmun{]gatlon
Datla f&z %J:é?ﬂdm 33y/ML{H?/b)‘B¥J/dW1eoﬁ/(/‘rlf#b/\ﬂﬁolﬁ'?é . er?ll%roacet/c gcid salt: MS

Pi peri di n-'1- |'azet i di ne- 1- car’boxyl i c aci
Est')eff”fz WW*"@&?ter (180 ng, 0.70 nmml) was treated with
a solution of TFADCM (1:1 v/v, 5 nL) and the
S IIr§u|tant solution stirred at room tenperature for 1
n{artyrifeP L Weeon was concentrated in vacuo afford
INTERMERIATE riH.3- 1yymeldingB-pimsenipieriéing | (NTERVEDIATEY1avbiddle tert-

butg.lei%’@ x nﬁeﬂ@ (PR eJrQ:QHQJ s tF*H% éd fdyuor oacetic acid
y(\g/\PEy &'lused Furthe urlflcatlon Dat a
INTEGMER AV 1.8 n1-BipprdiesBHmashyiRipdrdina dromNFERVESFINTEvalable. tert-
butwlsuh;laroiyrmeﬁﬂyug SRt 4- @ar@&dyﬂtesahérmab@e) (ESI) miz: 155
41n2 Aﬁ%%ﬁ ar ?1 ner e, ¢\ITERI\/EDI ATE 111 %f

e 4Pk TR R ey Bipriing Vo omee gy aaiphe
tertamalll B-atbddmxymemyl)plpendme 1-carboxylate, Astatech)
INTERMEDIATE II1.5: (S)-1-Piperidin-3-ylmethylpiperidine (from commercially available (S)-
tert-butyl 3-(hydroxymethyl)piperidine-1-carboxylate, Astatech)
INTERMEDIATE 111.6: 4-Piperidin-3-ylmethylmorpholine (from commercially available tert-
butyl 3-(hydroxymethyl)piperidine-1-carboxylate, Pharmacore)
INTERMEDIATE I11.7: N,N-Dimethylpiperidin-3-ylmethanamine (from commercially available
tert-butyl 3-(hydroxymethyl)piperidine-1-carboxylate, Pharmacore)
INTERMEDIATE  111.8: 1-(2-Azetidin-3-ylethyl)piperidine  (from  fert-butyl  3-(2-
hydroxyethyl)azetidine-1-carboxylate (prepared according to Duggan, M. E., et al., US
5281585)



butyl -3- (hyd roxymethyl) pyrro | id
i ne-1-car boxyl ate, Pharmacore) | NTERVEDI ATE 111. 3:
wa2ms083764di n- 3- yl met hyl pi peri di ne (from conmer PCHUE2007/078022
avai l abl e tert- butyl
3- (hydroxynet hyl ) pi peri di ne- 1- car boxyl ate, Pharnmacore)
| NTERVEDI ATE 111. 4:
(R) - 1- Pi peridi n- 3-yl net hyl p| perl di ne (from
commercially available (R)- tert-butyl
Progedusg Bt oxynet hyl ) pi peri di ne-1- car boxyl ate, Astatech)
IN'I{ENK,@EM;F% NHE: 3-EilioRN-(isopropylcarbamoylmethyl)-2-nitrobenzamide
(S)-1-Piperidin-3-ylTpgethylpiperidine (from
commercially availabl & (S)- Qert-butyl
3- (hydr oxymnet hyl ) pi péiNidi 6xyl ate, Astatech)
| NTERMEDI ATE 111. 6: 4- Pl peHi di -yl met hyl nor phol i ne
(f rom comercially avai abng - butyl

I\T% dro mst hyl ) eri di ne-1-car box %I ate, Phar macor e)5

Top IE%WE -iutg)b nzoic acid 370 mg, 2.0 mmol) in anhydrous DMF (5 mL)
wadNaddt<li 1nlmdmkbllpnrﬁethaﬂjlmh)&-raté nasohadg) @M meno()f T-(Balimethylaminopropyl)-
3- e&?’égﬁ%agdn%é X}/ﬁgﬁérﬁgg%o I‘nﬁr 5 4erFnX{)) and 2 amlno H iSO r[[c%ioé/lacetamide

car
(INTERWERIIEATE (23 80, 2.0 (mmel etTingi ne?SLBtayll ety )vapetrrnedlaieroom

ten{pfeFa(ﬂ!Tb & 1s RUtitle Batod mixture was concentrated in vacuo the crude yellow
hydr oxyet hyl Eazetl di ne- 1-carb

resge%&ﬂSaP'M@d toERfFg%A, MM ael Waﬁtedaw'th d'l% H@ES?EF)S@)X\M“L) sat.
Naacogké}){s’)&%@é 5F?61T)/ apsazwz/(weem) 3he @t RYErewdsVdried (Na,S0.),

Cor‘ge?—l aﬁ%r’B "f{ﬁ“(ou \S{é)l"r'f' Y SPOSRRAIREY R PY1e297iMtP o Mg RLRT M 4119
vivlY @bl Fel@dint T aafobut b-dmoroiN-GEsopltopwcarb@meyimetoprdnidiobenzamide
(/N?ERD/EK)%%/VQ (480 EndT 2! ymbiN7 ALK i gz(eﬁ’d«'n?s&?!ﬁ/': (5 m_) was

hy roxybenzot riazol e ate (330
Daﬁ@n@r )5'f/UPf0( N-(§oRrBRIRAr A MBIy 'j'tfo@ﬂéét”f’f% c{g\%ﬁ&ﬁ%ﬂ% v.1):
'H NW QG@Mﬂ&Id@C|§)4@CB f&(dd 21%6 mls) maQF|) 694 (brs 1H) 6 18 (%rod 1H),

eP opy! a r# (2
40Fn§,s ) d%{ﬁﬂ L fhe!- F%%?Fb‘?ﬂm §<f'5l§r‘)é”%a%83§{'\f'ﬁ]éd at

room terrperature for 18 h. The reation m xture was

. concentr in vacuo, the crude yellow residue
sinfiSRESPY W%“’Et OAc (20 nl) and washed with dilute HC
INTERWMBEDIABE .5 Mi(lert-Buticarbanm@esy(yad|ugro-23nitpobgnza)ideaffrdm

INT@'R'MEDIAiE?(z nm.). The organi c layer was dried
f‘%%iv concentrat ed in vacuo and purified b
a

Phip-BrPreinitoRenzoylaignoppcriccasichesbuty! r (from
egMne/berta;%tyEésﬂth to afford

5-fl uoro- N (i sopropyl car banmoyl nmet hyl ) - 2- ni t robenzam de
(I NTERVEDI ATE 1V, 1) (400 nmg, 1.4 mmol, 70% as yellow
solid. Data for
5-fl uoro- N- (i sopropyl car banoyl net hyl ) -2-ni tr obenzam de
(I NTERVEDI ATE IV.1): "H NWR (300 MHz, CDO 3): S 8.15
(dd, 1 H), 7.2-7.3 (m 2H), 6.94 (br s, 1 H, 6.18 (br
d 1H,



4.07 (s, 2H), 4.06 (septet, 1 H), 1.19 (d, 6H) ppm M5
(ESI) mz: 283 ([MtH +). Simlarly prepared were:
wOo NDERMERI ATE | V. 2: PCT/US2007/078022
N-(tert-Butyl car banmoyl met hyl ) 5-f 1 uor o- 2- ni tr obenzam de
(from | NTERVEDI ATE 1. 2) | NTERVEDI ATE 1V. 3:
(5-Fluoro-2-n itrobenzoyl amgio) acetic acid tert-butyl
ester (from glycine tert-butyl ester) W 2008/ 033764
PCT/ US2007/ 078022 36 Procedure V | NTERVEDI ATE V. 1:
Propedyi¢ Mo- N- (i sopr opyl car banoyl met hyl ) - 5- ( 4- et hyl
|NTFE$¥|\JI}_I|3£§1H§RE ¥, 142 A%u@c;ﬁmsébrémﬂda}%%{&mr% st IdertNdrdM 4N
a
dia L nDyInethyI) 5- (4- nethylperhydro 1, 4-di az
epin-1-vl)-2- nltrob amde Y HN't9 0/~ N (N J H

ON A mxture of N
5-fl uoro- N—(|sopropyPc nﬁ(ﬁ} )-2-ni trobenzam de
(I NTERVEDI ATE 1 V. 1) (4 .NQwﬂle),

1- met hyl honopi per azi ne . , 1.6 mmol ) and
potassium carbonate (1rgN I'«¥acetonitrile (20 nl)
were heated at reflux tenperature under an Argon

at nosphere for 16 h. The mi xture was cooled, filtered,

a) KHieogresidd thamogisteee )bk (tHmdDMef 1R/ d¥- 1.4-dhizepiamng ) 2hetrobenzamide
vol atil es evaporated under reduced pressure. The red

col oured residue was dissolved in DCM (15 L), washed
with 1 N NaCH (aq.) X5 nm) and brine (1 X5 nl),

dried (Na2SO4) and gfn eﬂtrated(yﬁdé reduced pressure
to afford N \E;‘O

(i sopropyl car banoyl met ethyl per hydro-1, 4-di a
zepin-1-yl)-2-nitrobenzam d 10 ng, 1.4 mol, 100%
as an orange-red solid. OfNi s¥was used in the next step

A mi{ulﬁ‘rg%fr Lé;){ poe};lélsﬁ;gr&%yléaf%trdcymgeﬂ?ﬁtfn|&r($]oe|nzam| ¢ (INTERMEDIATE
IV.1)a#8pintg. 11-4/Immap), 1-methylhomopiperazine (0.20 mL, 1.6 mmoI) and potassium
carbonate (1 g) in acetonitrile (20 mL) were heated at reflux temperature under an Argon
atmosphere for 16 h. The mixture was cooled, filtered, the residue washed with DCM (2 X 1
mL) and the volatiles evaporated under reduced pressure. The red coloured residue was
dissolved in DCM (15 mL), washed with 1 N NaOH (aqg.) (2 X 5 mL) and brine (1 X 5 mL),
dried (Na,SO,) and concentrated wunder reduced pressure to afford N-
(isopropyicarbamoylmethyl)-5-(4-methylperhydro-1,4-diazepin-1-yl)-2-nitrobenzamide (510
mg, 1.4 mmol, 100%) as an orange-red solid. This was used in the next step without further
purification.

Data for N-(isopropylcarbamoylmethyl)-5-(4-methylperhydro-1,4-diazepin-1-yl)-2-
nitrobenzamide: MS (ESI) m/z: 378 ([M+H]").

b) 2-Amino-N—(isopropvlcarbamovlmethvl)—5-(4-methvlperhvdro-1 A4-diazepin-1-yl)benzamide

i e

A  mixture of N-(isopropylcarbamoylmethyl)-5-(4-methylperhydro-1,4-diazepin-1-yl)-2-
nitrobenzamide (510 mg, 1.4 mmol) and 10% Pd/C (60 mg) in MeOH (30 mL) was shaken




ni trobenzam de: M5 (ESI) mz: 378 ([MtH +). b)
2- Am no- N- (i sopr opyl car banoyl net hyl ) - 5- (4- et hyl per hyd
WO 2008/083764 azepi n- 1-vl ) benzam de Y HN~O O / ~N PEI/{52097/078022
H HZN A m xture of
N- (i sopropyl car banoyl net hyl ) - 5- (4- et hyl per hydro-1, 4-d
i azepi n-1-yl)-2- nitrobenzagi de (510 ng, 1.4 mmol) and
10% Pd/ C (60 ng) in MeOH (30 nL) was shaken WD
2008/ 033764 PCT/ US2007/ 078022 37 under 50 psi H2 (Q)
undern 5@ peidtr(Q)sh altarr shakerdortp, h. THie mixturaives Wigeedithiopglt @@ad of celite
and 0SB iRl e inCRLid @ aBOE 3-BRINSN-Y&RBtopYBEBYREYIMBihy!)-5-(4-

o REHGONG B BlyIRear s INFERMFYATE (4D (470 mg, 1.4 mmol,
100tet R\ tpewhistdgreed glds«di azepi n- 1-yl ) benzam de

Dal%I %RQ/ED%?;—EIHW fl‘ gogﬁo%7&r?9m?);lmethwg-(4 me;hog)gphyg 2- 1a 4-diazepin-1-
yl)@naamd@ (INTERKIBPHTIEYY. ¢ jar DR (39t Wisie, \CIBSI)4 5 Byt aH-hyb-6.8

m a5l | n 1
l\ﬁ?&’ g%gﬂ)r%ﬁ?pl) CJD% l5) gﬁ ﬁ@%" {’E r4(2'(‘>ﬁr 117"@51 gm kH) 3"&9
ZHBH)72 (@d.22H)( BFO ddd, £ 2.3 86 3(br2.@) (npgH), (d, @HO)mmZMS (ESI)
m/z(@hS(?[’lbll)-H])’s 47-3.51 (m 2H), 3.39 (t 2H), 2.72 (dd,
2H), '2.60 (dd, 2H), 2.38 (s, 3H), 2.00 (m 2H), 1.16
(d, 6H ppm WM (ESI) mz: 348 ([MH +). Simlarly
Sinpagpaepdetece: | NTERI\/EDI ATE V. 2:

|N1§%‘F§\é%rrﬁﬁ’r%r9 023 4111 A?h Ei¥$p9%€C%ML gﬁelﬂ%!ﬁa%‘érﬁ&ﬂw || PG dro-

1.4tdigzepiner yﬂlaerSBﬂIQ ﬁCIG fférfblmt)l' REERYED |NTE?M5'DW'EI IMTERVEDI ATE

|N1‘1éR?iAE[ﬂAfév/§mfwA%mo 3-
L ropyl car bam)gl net h%%J car banoyl | henﬁqgf era2| ne
[(is Ql_ro y‘n@tralgpea qrgqyﬂ]p nyglp?meég%lréeﬂ “carpe d tert-butyl ester

(frohNINERRMBDATEE MA)1) | NTERMVEDI ATE V 4 2- Am no-

I nop
'N%Ri\%pfﬁ%g?fv% a%‘olf?/w{eg‘ﬁmleéj%'sm'”g d'?f1ryo?m | NTERVEDI ATE
(isopYopYFarbpINTEIRMEDIDATENGS (from INTERMEDIATE IV.1)

|NT%RMEE5]RT§V(53 -OARRD 'B%%%é?% H&%&hﬁﬁﬁér@kﬁ %?\I)'Igl )-N

(1 soPr opyl car banoy rret enzam d from ERVEDI ATE
(isqpeepy CarﬁaumE*RW@BPmde %11‘@@ A ERNF IVArgndNGERMEDIATE
.73- Ami no- N- (i sopr opyl car banoyl net hyl ) - 5- (4- net hyl pi pera

INTZEIFQR/IE’IDIATE V.6: 2-Amino-N-(isopropylcarbamoylmethyl)-5-(4-methylpiperazin-1-
yh)benzamide (from INTERMEDIATE 1V.1)

INTERMEDIATE V.7: 2-Amino-N-(isopropylcarbamoylmethyl)-5-((S)-3-piperidin-1-
ylmethylpiperidin-1-yl)benzamide (from INTERMEDIATE V.1 and INTERMEDIATE I11.5)
INTERMEDIATE V.8: 2-Amino-5-(4-dimethylaminopiperidin-1-yl)-N-
(isopropylcarbamoylmethyl)benzamide (from INTERMEDIATE IV.1)

INTERMEDIATE V.9: 2-Amino-N-(isopropylcarbamoylmethyl)-5-((R)-3-piperidin-1-
ylmethylpiperidin-1-yl)benzamide (from INTERMEDIATE 1V.1 and INTERMEDIATE I11.4)
INTERMEDIATE V.10: 2-Amino-N-(isopropylcarbamoylmethyl)-5-(3-piperidin-1-
ylmethylpiperidin-1-yl)benzamide (from INTERMEDIATE 1V.1 and INTERMEDIATE II1.3)
INTERMEDIATE V.11: 2-Amino-N-(isopropylcarbamoylmethyl)-5-(3-piperidin-1-ylmethyl-
azetidin-1-yl)benzamide (from INTERMEDIATE IV.1 and INTERMEDIATE I11.1)
INTERMEDIATE V.12: 2-Amino-N-(isopropylcarbamoylmethyl)-5-(4-phenylperhydro-1,4-
diazepin-1-yl)benzamide (from INTERMEDIATE 1V.1)



yl ) benzani de (from | NTERVEDI ATE V. 1) | NTERVEDI ATE
V. 7

wQ@ 20881088764\ (i sopr opyl car banoyl net hyl ) - 5- (( S) - 3P@I/ps200T078022
n-1- yl net hyl pi peridi n-1-yl)benzam de (from
| NTERVEDI ATE | V.1 and | NTERVEDI ATE 111.5)
| NTERMEDI ATE V. 8:
2- Ami no- 5- (4- di met hyl am nopl perldl n-1-yl)-N

(i sopropyl car banoyl et hyl ) benzam de (from | NTERVEDI ATE
IN'ﬁERM@DIA’f\ﬁ'ERWEQrAmpE) -Y-(¢ert-butylcarbamoylmethyl)-5-(4-methylperhydro-1,4-

dlage'pﬁm plfaelhlzém.aévmo@pw(}mm@l myébmez)hyl 21 5- ((R) 3- pi peri di
| perialn enzam de

INTEHERIATE K Pomitos b SorK R R BBmAR Be dirh S Pipericin- -

ylnieﬂWERnc&BInATﬁ)bvnzbmnde from INTERMEDIATE IV.1 and INTERMEDIATE 111.2)
th I 5-(3- di 1-

'NT?F‘L“\”EE?!RT%'[VE;?? %%Ef" e > e ATE

ISdp\DpﬂCaﬂbdeWERWE@hmdqGfEDﬂBINTERMEERkEJIVNDE V. 11:

|NT%RNEE§]RT@\‘V(1'GSQQJ(nQHé( W?(% W&drmd}%&hﬁ) 5(5% &?_'g%%ﬁdnﬁhn 1-

azetidin-1- y benzam dé (from
viefylbretiie SRveBraER Aipet N EROE DA sk 8 NFERYEDSATE 11.5)
INTERMEDATBWY(1i7S QTR V\/q&b@raﬁpwer“yWe)thﬁrﬁ( &-pbeRyiihper hyd

R p 0B 5 ) DO 57 B 21 D MECIATE 1)

IN'I]EIR'NERWE[IE XTB: Z-An@ino-N-(isopropylcarbamoylmethyl)-5-((S)-3-methylpiperazin-1-
y|)b%n£iﬁ'1 M(fNAlN?E%N@B‘iMé:W 193”03" met hyl ) - 5- (4- met hyl

I azeB benzam de (l\}‘ rom
INTERHERIETE A6 PR A AT AP 1)
|so%ro‘bl9'lcé1r@ar|hb)(lmél;hpl?jﬂéﬁ¥érﬁiaé )p%ﬁpwr&amm/?)?érv(? I\I'FI)'IE %ﬁ/rE ID Idl/-\ ? E1
rrol.l dli.n enzam r
'NT%@%JBQ”;%?E&W%@EW% W&W@WATE V. 15:
(isaprobwgicarbaboylhethy)denparpide (fmNTERMEPDIATE [V.1)

ﬁﬁ%ﬁu&ﬁﬁ%@%@ﬁ@ g‘?ﬁ%&h)&&d%%hdfa]ﬁyréﬂﬁnz L\ NIEBYERh R Bcetic

acic tefrRutih e ( frg@;ﬁNWE@PﬁgﬁBW met hyI )-5-[3-(2-piperidin

lopa , r , ATE
INT‘E\171\/IlBﬂa{ﬁB@¥ NZ?EEQ% ﬁéA_Br ﬂ-&ﬂﬁﬂd ﬂg Byéio 10411% b%ﬁ@ﬂv

|SOQrOMCﬁr8arN9¥ mg&% Bﬁr‘@g? é li)‘IT ~mor phol i n- 4-
INTERMEDNXT P MV @2sr IZdAnnndJ\Mlsbbrepgmma]IWy(mmwg T ERMEDI pABER Zin-1-
yhiozaai 0 ok NUFENERL At &g@myl | NTERVEDI ATE V. 18:

(1 sopropyl ca nmet hyl ) - 5- ((S) - 3- et hyl pi
INTEEMERIATE V.24 Piraninerhi(8l6-d{netyininaexaRVEEIDIVATE | V. 1)

|sd£h‘>£§1€%5%857 Iﬁet\{ylib%nzamlde from INTERMEDIATE IV.1)

vyl p
INTERMI BTV 23 Bt Mﬁﬂ%?ﬁ%ﬁ%‘ﬂﬁyﬁ@tw)&%] Ketvieiereris--
yI)BeMzahide {de?EERWEMTDEM\E 20r)

er a
IN%RS?\%OEpdr]gpyl f bé*rr”r‘a'i} %2?&‘% '5 r8ﬂ14d%.¥z(e}) ot I NrERVEDI ATE
(isolpxopyramb AMERVEDY JWERzamigd { from INTERMEDIATE IV.1 and INTERMEDIATE
x 1 2- Am no- 5- (hexahydr opyrrol o[ 1, 2- a] pyrazi n-2-yl ) benzoy

INTERMEDIl\TE V. 27 2-Amino-5-(3-fluoromethylpiperazin-1-yl)-N-
(isopropylcarbamoylmethyl)benzamide (from INTERMEDIATE V.1 and INTERMEDIATE
XI.1)

INTERMEDIATE V.28: 2-Amino-N-(isopropylcarbamoylmethyl)-5-((S)-2-pyrrolidin-1-
ylmethylpyrrolidin-1-yl)benzamide (from INTERMEDIATE IV.1)

INTERMEDIATE V.29: 2-Amino-N-(isopropylcarbamoylmethyl)-5-(5-methylperhydro-1,4-
diazepin-1-yl)benzamide (from INTERMEDIATE 1V.1 and INTERMEDIATE XI.1)



acid tert-butyl ester (from |INTERMEDI ATE I V. 3)
| NTERVEDI ATE V. 22:
WQ@20881088765- [ 4- ( 2- hydr oxyet hyl ) per hydr o- 1, 4- di ar€pUs2027/§78022
11 -N- (i sopropyl car banoyl net hyl ) benzam de (from
| NTERVEDI ATE |V. 1) | NTERVEDI ATE V. 23:
2- Am no- N- (i sopropyl car banoy net hyl ) - 5- (4-i sopr opyl pi p
erazin-1- yl)benzam de (from | NTERVEDI ATE 1V. 1)
| NTERVEDI ATE V. 24:
INTERMBDHATE V(39; B-Afinebitd-eihyipeinadpi-4tdigzepinNl-yl)benzoylamino]acetic

acid te?ﬂﬂﬁﬂ@étbrgwgr%?fg?iﬁ’ﬁimbmk)lb%wam de (from | NTERVEDI ATE

INTERIR BT (1 s Uy S S0REEAMS9 PRECHY Y ¢ PSP HRRT i 4
diapsirazbehzanyity tnzAITERBIECH ATENM NTERVEDI ATE | V. 1)
NN 2. SR oRIP B R R R g ot 4
diatépiro by iepraraide Krooy INTERMBD AR athentdNT ERMEDIATESRIED ATE
INﬂE\él\ﬁEEﬂﬁlﬁE K/@EEBNWM ﬁso;?r‘opyﬂc)arb'a%ﬁ%% A5 2V 27:

t 1-
mefr eSO P BB A AP RD R PEiE ?rsa% INTERFRIABEAY 2 and
INTERMERATE b(MTERI\/EDI ATE X11. l) | NTERVEDI ATE V. 28:

e T
1 4+dWEERNED“)bﬂTEzam\ﬂe]()r0m I*N'EW@DIATE IW.128d INTERMEDIATE X.5)

|N1%R‘r%'iﬁm}_a‘hé\'v(s‘559 RWA/% enzambg%?w iy BRI ORI hro-

|aze|n

1 410NPZ§P'aﬁd/')PWEPawE[ﬁer@UéRMEDW%G@P@)%FFBWED'ATE X.6)
INTRRMBESR OO V/387 80%wino- MISbME}WW% Enélﬁ ((R)-3- |soBropyIp|perazm

-y esrRe ot NI ERMRAREKINS; Tt g'raffe pin-Ly1) benzoy a

INTERNEDIATH ERIVE DRI Bo-W-(Bdpropylcarbamoylmethyl)-5-((S)-3-isopropylpiperazin-

1- yﬁbéﬁﬁ%,ﬂ? Z{»({nll AR K RE Fﬁ}gyl met hyl ) - 5- (4-i sopr opyl per

di azepi n- 1 nzam de (from | NTERVEDI ATE
INT] M@Dmﬁwmm{mﬂw Bftert-

bu@lcaﬁﬁé rﬂ&ﬂrhbtﬁillﬁ:ﬁ%ﬁlﬁyl]pﬁéﬁ}h}ﬁgrﬂw BBt b dephe(l %aﬂfo&%hé' RRIEY-Hutyl

| de’ (f | NTERVEDI ATE
est?vfrgmimﬁﬁé%@]/g&) xeg,)Z aml I\I'(IE'E(RI\/rEgImATE V. 33:
INTERMEDIATEY (395 (AP Ss(@roxdimety) IFeproyyjerydf B34 4 2azepin-1-
e R R b R (o R et AT R e
X.9) NTERVEDI ATE V. 34:
|NT%RMEE§]RT@\'V(4'05?2A9%15C%)Q?!i@@&’rbwe‘ﬂ%)o ’15ztfd(a§%p|€nl sopr opy

yI)lqeﬁgfrgm){yErEg]%PEc paid {Frtamlg/l FWEM&%F%W;@'@?E V. 3 and INTERMEDIATE

X.11)

INTERMEDIATE V.41: {2-Amino-5-[4-(2-hydroxyethyl)perhydro-1,4-diazepin-1-
yllbenzoylamino}acetic acid fert-butyl ester (from INTERMEDIATE IV.3)

INTERMEDIATE V.42: (S)-4-{4-Amino-3-[(isopropylcarbamoylmethyl)carbamoyl]phenyl}-2-
isopropylpiperazine-1-carboxylic acid tert-butyl ester (from INTERMEDIATE 1V.1)
INTERMEDIATE V.43: [2-Amino-5-(6,6-dimethylperhydro-1,4-diazepin-1-
yhbenzoylamino]acetic acid tert-butyl ester (from INTERMEDIATE IV.3 and INTERMEDIATE
X.10)

INTERMEDIATE V.44: [2-Amino-5-(3,6,6-trimethylperhydro-1,4-diazepin-1-
yhbenzoylamino]acetic acid tert-butyl ester (from INTERMEDIATE 1V.3 and INTERMEDIATE
X.7)



| NTERVEDI ATE V. 35: 2- Ami no- N- (i sopropyl car banoyl net h

yl)-5-((R)-3-isopropyl per hydro-
wa eb8a3xe€pi n- 1-yl ) benzam de (from | NTERVEDI ATECT/USZ007/078022

and | NTERMVEDI ATE X. 6) | NTERMEDI ATE V. 36:

2- Ami no- N- (i sopropyl car banoyl net hyl ) -5- ((R) - 3-i sopropy

| pi perazin- 1-yl)benzam de f§rom | NTERVEDI ATE | V. 1)

| NTERVEDI ATE V. 37:

2- Ami no- N- (i sopropyl car banoyl net hyl ) -5-((S)-3-i sopropy
INTIERMEMNATE M-451 {3 Anmerbz@ratityd 6 Oidiroethy IDeTERE DA Allezepin: 1)
yl)dehg@%@ Ak é/eu@%rt-b‘ﬂ:tyi Bt B IRTERMEDIATE 1V.3 and INTERMEDIATE

but yl car bam)y met hyl ) car banoyl ] phenyl } per hydro-1, 4-di a
8iepl ne-1-carboxylic acid tert-butyl ester (from
INTIERMERNVETDE XHEB: R\AZho-NNBERrYERDEaATdmayindQhyl)-5-(octahydropyrido[1,2-

a]pgr%m n- -)ngenza |c1e9fr9rlnrﬁ?gce E|§|AF}E%))Q per hydro-1, 4-di azepin

ic acid tert-butyl ester (from
NﬂEIHM_EEN/EUE XPE: 2%mBhosnt  4- 8 ERNECP A PE|nox:-BY)-NNTERVEDI ATE

(iso rcﬂ)gmarbamoylmeth I)benzamide ( from INTERMEDIATE V.1
¥ 3-1sopro ro-1, 4-di azepi n- 1-

RIBINATE Vit oo oAb R P LTI s a1 om
|sdpM5§BMEE}hN Ifnethy)benzdieidé FORRMEBRMEBIADE 1/19) | NTERVEDI ATE

INTESUERITE . 20Asming s P B A St ARy BT

diazdpjrbenizepkamide GloacTERMECIATE BL2)- but yl ester (from

IN'I4 %%’6 ‘?/A’%L éﬁﬂ-@“—ﬁ@#t@§5e¥zﬁl‘l2‘|-we zoylamino]acetic acjd
F i 5'”@'“ b By oy

te”"[ﬂﬁ’é’h?‘f“}r 'Zoml'@'ﬁ%?'\ﬂ g ﬂ\éﬁ Zi ne- 1a(r:rg¥boxyl i cS g?fd o |

IN'ITEﬂMEEhNTWk/ 5 SR mihd-6QMuldNEERNERI T BinbM4dh)benzoylamino]acetic acid

tert[bé’t Eﬁwgr%mﬁgy%q@?%-rﬁ)}}/fiér hydr o- 1, 4- di azepi n- 1-
INTERMENADE Vebi2i [bA@oets-@- |mpraj)ylpem§/drbut$fdlamtre‘r- (from

yl)t{ejhgc%:fém]éﬁﬁc L0 &t EOEERVER ATRvESad R KNTERVED! ATE

[ 2- Ami no-5-(3, 6, 6-trinethyl perhydro-1, 4-di azepi n- 1-

|NnéR)|\Jrsmﬁyl ayiszo] a@gtArﬁ.n@@tgﬁ%gﬁwgycmamb@@m%gcakﬁaﬁ@m]ghenyl}-z-
W eernere-lchdipespinadpasbnxlisgeiiert btV agler RVED) ATE V. 45:

[2 Amno 5 (3- t hyl - 6, 6- dlmeth
per hydro- 1, 4-di azepi n-1- yl) n no]acetic acid
tert-butyl estemN(f00

| NTER .3 and
| NTERVEDI ATE X 8)[ | NTERVEDI
2- Ami no- N- (i sopr opy)e NYO 'Nn:ejyl ) - 5- (oct ahydropyrid
o[1,2- a]pyrazin-2-#§l)b am de (from | NTERVEDI ATE
V. 1) H,N

a) N-(Isopropylcarbamoylmethyl)-5-(3-methylperhydro-1,4-diazepin-1-yl)-2-nitrobenzamide

%jsr

5-Fluoro-N-(isopropylcarbamoylmethyl)-2-nitrobenzamide (INTERMEDIATE 1V.1) (150 mg,
0.530 mmol), 2-methylperhydro-1,4-diazepine (INTERMEDIATE X.2) (61 mg, 0.530 mmol)

and potassium carbonate (220 mg, 1.589 mmol) in acetonitrile (3 mL) were stirred at room




| NTERVEDI ATE V. 47:

2- Am no-5- (1, 4-di azabi cycl o[ 3. 2. 2] non-4-yl ) - N
W@ e®8830py/| car banoyl et hyl ) benzam de (from | NTERIVESI0AT& 8022

I'V.1) | NTERVEDI ATE V. 48:

2- Am no- 5- (hexahydropyrrol o[ 1, 2-a] pyrazin-2-yl)-N

(i sopropyl car bamoyl net hyl ) bgnzam de (from | NTERVEDI ATE

I V. 1) | NTERMEDI ATE V. 49:

2- Ami no-N-(tert-butyl car banmoyl net hyl ) - 5- (4-i sopr opyl pe
templegatre-far, 48 h dollewesib-heaing BobB0FCer 2ffY. orhe NERERVEDIXNTE was

flltelréd ta)oublﬁ\lg%ﬁ%@ h@Tdélv\énﬁQ/aporated under reduced ressure and crude product
Am no- 50%%?% %% er azj n- 1 enzo an1no§
p“ré‘F? &y ghpgpat ?'Ma 8l a @Fgdisf P NEBCATEePN) (%), viv) as

elubMT BEFR\ERIRddd  N-iswbropyicarbamoylmethyl)-5-(3-methylperhydro-1,4-diazepin-1-yl)-
. o[ 3. 2. 2] non- 4-yl ) benzoyl am
2”%%f a”?mg7£%Pd°q? @Bk%g&} ester (from | NTERVEDI ATE
Datay. 3) fONT ERNEBDNDEy/Qﬁr@@noy/methyl) 5-(3-methylperhydro-1,4-diazepin-1-yl)-2-
mtrBz?en%%Ja/Q l\ﬁs(é'swﬁl%équﬂnﬂﬁp‘ hydro- 1, 4-di azepi n- 1-

yl ) benzoyl am no] aceti C aC|d tert- butyl ester (from

| NTERVEDI ATE |V. 3) | NTERVEDI ATE V. 53:
b)4 {ﬁ Anlno 3- [(HSOoropyIcarbanDyInethyl)carbano I]phen
diakeirte= béﬁrwdxvﬁiﬁécﬁdteﬂ bh’tvr‘estdﬂN ""CONN NH H2N a) N- (

I sopr opyl car banmoyl et hyl ) - 5- (3- e hylperhydro 1, 4-di az

epin-l-vI)-2-nitrﬂbenzanide Y N "' NJ NH
02N %

5- Fl uor o- N-(|sopro CJ banoyl -2-ni trobenzam de
(1 NTERMVEDI ATE V. 1) (1 s 5 O nmol ) ,

2- net hyl per hydr o- 1, 4- i ne NTERMVEDI ATE X. 2) (61

nmg, 0.530 nmol ) and BQl-assi un1carbonate (220 ny,
1.589 mmol) in acetonifrile (3 m-) were stirred at

N-(sopnop W ri200R/ndBByNest (3Raath s Diré-0, 480222 pin-1-yl)-2-nitrobenzamide (72
mg, 0.191 mmol) and di-fert-butyldicarbonate (42 mg, 0.191 mmol) in DCM (5 mL) were

stirred at room temperature overnight. Solvent was evaporated under reduced pressure to
afford crude 4-{3-[(isopropylcarbamoylmethyl)carbamoyl]-4-nitrophenyl}-2-methylperhydro-
1,4-diazepine-1-carboxylic acid tert-butyl ester (100 mg, 0.209 mmol, 100%) which was used
directly in the next step.

¢) 4-{4-Amino-3-[(isopropylcarbamoylmethyl)carbamoyllphenyl}-2-methylperhydro-1.4-

diazepine-1-carboxylic acid fert-butyl ester

G S
\EH%@NJ

4-{3-[(Isopropylcarbamoylmethyl)carbamoyl]-4-nitrophenyl}-2-methylperhydro-1,4-diazepine-
1-carboxylic acid tert-butyl ester (100 mg, 0.209 mmol) and 10% Pd/C (10 mg, 0.209 mmol)

in MeOH (5 mL) was stirred under 4 bar H; (g) at room temperature overnight. The mixture

0

was filtered through a pad of celite and the solvent removed in vacuo to afford 4-{4-amino-3-

[(isopropylcarbamoylmethyl)carbamoyljphenyl}-2-methylperhydro-1,4-diazepine-1-carboxylic



41 tenperature for 48 h foll owed by heating at 50-60C
for 2 h. The reaction mxture was filtered through a
W@ 20080337 ug, sol vent evaporated under reducedP@r/ESHOT/€78022
and crude product purified by chromat ography on
silica gel wth a gradient of DCMto DCM MeOH (4: 1,
v/iv) as eluent. This afforged
N-i sopropyl car banmoyl net hyl ) - 5- ( 3- net hyl per hydro-1, 4-d
azepin-1-yl)- 2-nitrobenzam de (72 ng, 0.191 mmol
aci@@yé—but@aqs@rf(IMTERMEDlATE V.53) (94 mg, 0.210 mmol, 100%). This was used

dw&h&@ﬂﬂh@&%héﬁbhanﬁy|”Ethy|) 5- (3-net hyl perhydro-1, 4-di
azepin-1-yl)-2- nitrobenzam de: Ms (ESI) mz: 379
([MeH +) . b) |

Sinftaf\3prefdrsopaepy! car banoyl net hyl ) car banot yl ] - 4- ni t r ophe

WL SR e R B I
dimethy Ipe tyeroply4-diazdpinenlytateaxtiid Jcicie(t Dutybestay|(fpum ANTERMEDIATE IV. 1

amjmﬁERMEdeﬁkjg nitrobenzamde (72 ng, 0.191 mol)
di-tert- bunéld|carbonate 191 mmol in

INTREMEEHAHE ViS5 et AIp b ety ch T R RO IAhen 1-6-
flucPORFHYAENT 4-dB0E PRI -caVBSXyRY adi fe bitl | 816G frorh ENITERMIEDIATE V.1
ampﬁf sure to afford crude
-[ (i sopropyl car banoyl net hyl ) car banoyl ] - 4- ni t rophen
yl }-2-net hyl perhydro- 1, 4-di azepi ne-1-carboxylic acid
tert-butyl ester (100 ng, 0.209 nmol, 100% which was
used directly in the next step. c)
Progeduie Xhi no- 3- [ (i sopr opyl car barmoy! net hyl ) car barmy! ] phen
INTERMED I A®E Ry @w-@mdbaz-@,cﬂworcsijhamm—mm@aﬁmﬁryiaivq-mehd
bu Hert bytyl ester O Y oo Co NNJ NH H2N
——¥g$%ﬂFé$sopropylcarbanDyInethyl)carbannyl] 4-ni trophen
yl}-2- nethylperhydro~4#i di azepi ne-

HN._O
@
B
NS
N

cl

a) 2-Amino-5-bromo-N-(fert-butylcarbamoylmethyl)benzamide

Ty

A suspension of 5-bromoisatoic anhydride (1.2 g, 5.0 mmol) and 2-amino-N-tert-
butylacetamide (INTERMEDIATE 1.2) (0.78 g, 6.0 mmol) in acetonitrile (8 mL) was stirred at
room temperature for 20 h. The white suspension was filtered, and the white precipitate

washed cold EtOH to give 2-amino-5-bromo-N-(tert-butylcarbamoylmethyl)benzamide
(1.06 g, 3.22 mmol, 65%).



l-carboxylic acid tert-butyl ester (100 ng, 0.209

mmol ) and 10% Pd/C (10 ng, 0.209 mmol) in MeOH (5
WOrkeop/osers4 stirred under 4 bar H2 (g) at room PCT/US2007/078022

tenperature overnight. The mxture was filtered

through a pad of celite and the solvent renoved in

vacuo to afford 4-{4-am no-g

[ (i sopropyl car banoyl net hyl ) car banoyl | phenyl } - 2- met hyl p

er hydro-1, 4-diazepine-1-carboxylic WO 2008/ 033764
DatedtT/ I8 PHOPRO DA terdpitcertpmayimethyibgnzaigeer' H NMR (300 MHz, o°-
DMSO)TFAER! AHE 86 Frb‘?')IH 9419'19 1H9; 722170 dHTTﬂJi) 6. éQ@%lH) EfHGS(brs 1H),

was used dlrec hout' puri f |ca i on.

3. 76&%659 SP3fass. 2HMIZ’1§MEI§"J&'PE’“W§AES|) mz. 328/330 ([M+H] )

{4 Am no- 3- [(|sopropylcarbannylnethyl)carbanoyl]phen
6-, di .4

uttlhﬂ'&&'ﬂhﬁﬂ ATE X 10) I I\ITERI\/EDI ATE V. 55:

4-{4- Am no- 3-[ (i sopropyl car banoyl net hyl ) car banoyl ] phen
yl }-6- fluoroperhydro;£—4 di azepi ne- 1-carboxylic acid
I

tert-butyl ester (fro ﬁ§6ERNED|ATE IV.1 and XIl.2)

Procedure VI | NTERVEDI A
2-[ 6- Brono- 2- (3-chl oroph
]-N-tert- butyl acetam de
2- Ani no- 5- br omo- N- (t % car banoyl net hyl ) benzam de
HNOO Br HI1 / H2N usp nsi on of 5-bronoi satoic
anhydride (1.2 g, 5.0 and 2-am no-N-tert-
butyl acet am de (INTERNEDIATE 1.2) (0.78 g, 6.0 mol)

In i@ asmtedni0r ihe (sBintilatign weaisl, sti rsotlorat of r B@mino-5-bromo-N-(tert-

[ S
but%lﬁ{mﬁkghd’riétﬁ% é’%ﬁmﬂé} (. 6@“ r%‘ﬁglrﬁrﬁ I éﬂ?o'?@deﬂ%&%i?e @274k 24
mmogd a@p\p@talytlc glacial acetic aC|d ( drops) in anhydrous ethanol (10 mL) was heated

with? 8GOt SedP F@MBr Me (. T fe PeduMhg a8 NRhERSAY Whd&BERH 1 €room

temperature, the white solid collected by suction filtration and washed with cold EtOH to give

oR0- 4H qui nazol i n- 3-yl
0O Br NN d a)

Z—"

2-[6-bromo-2-(3-chlorophenyl)-4-oxo-1,4-dihydro-2H-quinazolin-3-yl]-N-tert-butylacetamide
(0.53 g, 1.21 mmol, 58%).

Data for 2-[6-bromo-2-(3-chlorophenyl)-4-oxo-1,4-dihydro-2H-quinazolin-3-yl]-N-tert-
butylacetamide: MS (ESI) m/z: 450/452 ([M+H]").

¢) 2-(6-Bromo-2-(3-chlorophenyl)-4-oxoquinazolin-3(4H)-yl)-N-tert-butylacetamide

HN.__O
f O
)‘D/Br
N
NS
N

Cl

In a capped 20 mL scintillation vial, a mixture of 2-[6-bromo-2-(3-chlorophenyl)-4-oxo0-1,4-
dihydro-2H-quinazolin-3-yl]-N-tert-butylacetamide (0.51 g, 1.13 mmol) and manganese(IlV)
dioxide (0.44 g, 5.10 mmol) in chloroform (10 mL) was heated at 70 °C for 3 h. The black

suspension was cooled to room temperature, filtered through a pad of celite and



(1.06 g, 3.22 mmol, 65%. WO 2008/ 033764

PCT/ US2007/ 078022 43 Data for
WQ2@81088366- br ono- N- (t ert - but yl car banoyl et hyl ) PerEsavnTe78022

: 1H NWR (300 MHz, d6- DMSO): S 8.44 (t, 1 H), 7.68

(d, 1 H, 7.49 (s, 1 H, 7.27 (dd, 1 H, 6.67 (d, 1

H, 6.56 (br s, 1 H, 3.734{d, 1 H, 3.33 (br s, 2H),

1.26 (s, 9H) ppm WMs (ESI) m z: 328/ 330 ([ M+H] +). b)

2-[ 6- Brono- 2- (3-chl or ophenyl ) - 4- oxo- 1, 4- di hydr o- 2H qui
conganttsitedyn Jaguo)to Reovige ©2-/64amd- tkeiarprhen NP x4 iG-qBinazaign \3-y/|-N-
tertlbLAy/e{c'élranﬁJ/e M]r@emmngé 7 @) Bl51 %;]Ch Fﬂé Hn{cﬂitﬂo@%) \ds @l whit@ solid.

l"'uti o - 5-
Daigyt {Arc a?}é%ﬁ'i?mof%@wm%ﬁ'z}é’n# a>€=9 ‘(’6%'837@’”” 3YENiiggbylylacetamide
(IN3ERMEDVG*EE\V12191| gdeRyieg3(OMBZ, obCl;)2s 9. 44f(fdiTDI|I-D) a88l(dd, 1H), 7.65-7.54

y ial_ aceti d, ( nh
m ARt oty i@ Reafedrldus ol PP lngad Q%W%w iz
4481&50?([M¥H16 resultl ng white suspension was cooled to
room tenperature, the white solid collected by
suction filtration and washed with cold EtOH to give
2-[ 6- brono- 2- (3-chl or ophenyl ) - 4- oxo- 1,
Protedir@ydr o- 2H qui nazol in-3-yl]-N-tert-butyl acet am de

| g&:.r%ll%l @ﬁ%@ﬁ&%ﬁé@[ﬂ (3amethoxvohenvl) 4-0x0-3,4-

dihidrokjuingdolim-&R2 ttpe thydr@ziod -tinzepingl 1-edbdx@ilid acuobiutt%hat:&eam de:
M5 (ESI) m z: 450/452 ([MH +) . ©)
2- (6- Brono- 2- ( 3- rophenyl ) - 4- q;fl-nazol i n-3(4H) -yl
)-N-tert- butylacet mg HN''COpP-Br NN C In a
capped 20 ni sci nt Dd(? toon Vi ?fi’\ m xt ure of
2- [ 6- brono- 2- (3- chl agophenyl ) gol4-
di hydr o- 2H qui nazol i n 3- t-butyl acet am de
(0.51 g, 1.13 anese(l\/) di oxi de (0. 44
g, 5.10 mml) in oroform(lO nm.) was heated at 70 C

for 3 h. The bl ac
_0O

A  mixture of 4-{4-Amino-3-[(isopropylcarbamoylmethyl)carbamoyl]phenyl}perhydro-1,4-
diazepine-1-carboxylic acid fert-butyl ester (INTERMEDIATE V.2) (300 mg, 0.69 mmol) and
ethyl 3-methoxybenzimidate hydrochloride (INTERMEDIATE 11.2) (298 mg, 1.38 mmol) in
EtOH (6 mL) was heated at reflux temperature for 16 h. The reaction mixture was cooled,
filtered and the filtrate concentrated in vacuo. The crude residue was purified by preparative
HPLC to afford 4-[3-(isopropylcarbamoylmethyl)-2-(3-methoxyphenyl)-4-0xo0-3,4-
dihydroquinazolin-6-yllperhydro-1,4-diazepine-1-carboxylic acid tert-butyl ester
(INTERMEDIATE VII.1) (50 mg, 0.09 mmol, 13%).

Similarly prepared were:

INTERMEDIATE VI1.2: 4-[2-(3-Chlorophenyl)-3-(isopropylcarbamoylmethyl)-4-oxo-3,4-
dihydroquinazolin-6-yl]perhydro-1,4-diazepine-1-carboxylic acid fert-butyl ester (from
INTERMEDIATE V.2 and 11.1)

INTERMEDIATE VI1.3: 4-[2-(3-Chlorophenyl)-3-(isopropylcarbamoylmethyl)-4-oxo-3,4-
dihydroquinazolin-6-yl]piperazine-1-carboxylic acid tert-butyl ester (from INTERMEDIATE
V.3 and Il.1)



suspensi on was cooled to roomtenperature, filtered
through a pad of celite and WO 2008/ 033764
weEROBAEZ607/ 078022 44 concentrated in vacuo tRPCPUS00TE78022
2- [ 6- brono- 2- (3-chl orophenyl ) - 4- oxo- 4H qui nazol i n- 3-yl
]-N- tert-butylacetam de (I NTERVEDI ATE V1. 1) (0.51 g,
1.13 mmol, 100% as a whitesolid. Data for
2-[ 6- bronmo- 2- ( 3- chl or ophenyl ) - 4- oxo- 4H qui nazol i n- 3-yl
]-N-tert-butyl acetam de (I NTERMEDI ATE V1. 1): 'H NWR
NTERMEINMEE ViEBCHd$-(tes Botylarbagoyimethy!)-273-gBloyogtfluctopHpnyl)-4-oxo-
347d| aro§uirdzolif-Blyl drd-1 Adfiaze né Mcadbylic aeid ferkSutyl E5lbs (from
Aot yf‘;%y H 6‘ Ve CEST s Xag) YST

9
'NT(E[RM#'&TEV c?@@él‘d‘r)e VI | I\ITERI\/EDI ATE VI 1.1
INTERMEL ASP P11 6p i [8-aeh-Bumichmaibyimethyh-234-edrb @xyigheyphonyd-4-
OX05 1.3,(?1 d%l‘yéroaumazollrf I){I]%errydio 4+ dlaéeplnca_l_1 araogllc acid fert-bu CyzllF:%%:)rx(from

i he- 1-
INTﬁRI\EEHATEin%ralndHiL&)yI ester Y Y HN O O N> NN NA

|N1@F?MEE§|RT@(/H6 4[2 3Ch|oro4f|uorophenyl)3 |soprop Icarbamoylmethyl 4oxo-
-{4- Am no- 3§ hl Sopro car banmoyl net h car banoyl
o

3 4SH l}yﬁ@gwy@ﬁoan permdé%E 6[%89.'”% ép@@gwhp @mgéelr{jbutyl esterp (from
INTERMEDATE V. 2esider4)( | NTERVEDI ATE V_ 2) (300 ng, 0.69
L e DS L3 BB B
oxan$,4-Yihwereqlieseo b 6-alfpereidrai 4 dempmnat -uareoiydlq: ad® te-buTshester (from

INTr leﬁEngnldr”q;, was cooled, filtered and the
trate concentrat ed in vacuo. The crude resi due was

INT&IﬁMI:‘f[?Ié‘&E M} Spﬁ?eﬁ’aQta@m‘ﬁgluo;qph@y{)@ (Grethyingrhydro-1,4-diazepin-1-yl)-4-

oxcA4H- §m(1ézfé>ﬁrﬁl61§}l}é’deﬁ@5&?@féﬁydlufwb§lyﬂ )roraﬂ(lf‘emmgbmmhﬁgwd)wb
E2Kfigbide QD A e S i B LS romtan b4 1.

dia¢dpMFERMEDKAT H-quinazdlip-3(Hacetig acid.t@Bbutyrekter E8%) INTERMEDIATE

V4zslia b gl y prepared were: | NTERVEDI ATE VI |. 2:
' i % - Chl or ophenyl ) - 3- (i sopr opyl car banoyl net hyl ) - 4-0
INT, DHATE VII.10: 4-[2-(4-Fluoro-3-methoxyphenyl)-3- (|sopropylcarbamoylmethyl) -4-

oxdj?s h—)ﬂ%&% iRy M-5917-6 6Ydih By I Pty Ro-1 44dishe i S-ﬁlc%ﬁfo% 6 Ak Q-

bu%fsﬁg F\WE‘EEEB\ '-lv‘i gten, Gfrom 1 NTERVED ATE V. 2 and

INTERMEL BTENI dn o@[ﬂe(lgﬂh)o«%éf(flueropmamply-taq o frapgiosk traeolylyr e} hyl)-4oxo-

3 4>%‘ﬂ1y§roéum?£og Vﬁ'% %%%%I#)Ergﬁqr?é N@@ﬁ%ﬁ%ﬁ% l%y gl%ra%gi’%lt bty

estgri(fram INTERMEDIATE V.54 and 11.2)

INTERMEDIATE VII.12: [2-(4-Fluoro-3-methoxyphenyl)-4-ox0-6-(3,6.6-trimethylperhydro-
1.4-diazepin-1-yl)-4H-quinazolin-3-yl]acetic acid tert-butyl ester




WD 2008/ 033764 PCT/ US2007/ 078022 45 | NTERVEDI ATE
Vi, 4:
wa2(40840817ef t - But yl car banoyl et hyl ) - 2- ( 3- chl or o- BET/US290T78022
henyl ) - 4- oxo-
3, 4-di hydr oqui nazol i n- 6-yl ] per hydr o- 1, 4-di azepi ne-1-ca
rboxylic acid tert-butyl esjger (from |NTERVED ATE
V.38 and |1.4) | NTERVEDI ATE VI .5:
4-[ 3- (t ert - Butyl car banoyl net hyl ) - 2- (4-f | uor o- 3- net hoxy
[2-Ayniaerypt($.6 A-trimethylperhydro-1,4-diazepin-1-yl)benzoylamino]acetic  acid  fert-butyl

esthX@NﬁEéMQDWQV‘@qlgH ?Wé'@s@%dlpﬂtﬂﬂmﬂﬁﬁm@thﬂ) eﬁZeﬁdHhV@e‘ 414
1-car box)yl i c aci ert-but ester (from ERVED ATE

mgV2 §% ”HPR;! p‘haggl ?WP@%PWFE aWI 3(§irop ) were stirred overnight at reflux
tempefaluré 35dliehoweas dvabbraasdapbengti)ced ptdssapr ofhe gaddraadiph mexture

wa%p%lf%d ﬁg//g?g detih 5OZd(L)JFt. erllqt%q \)I/V\ﬂ] %l\é PIH (IyleOI-& Sé)lv&nt was evaBorited under
redugroix plessuracind ther prudhuet ydisselgede in (tcblueme] 1|0|\rr1ER|\aE®| vegrer (102 mL).
Pot@@s‘i’urﬁ |he@cyaMé1:=BMEmI jéﬁ?:\é I25% mmoI was added and the reactlon mixture

uor o- y - o- ISO I‘OP car armlm
shr@@mgo;qq@,y overnight. The reacfion was then quenched by the addition of methanol

(300X@L )3, tKe dnhmdrm@wdnaumlgh Ne Geljté ]qaerémdm@ daké - WHsAE@ With further
megyagcﬁg?(g)xrxllr)l. a?“a tert. %{%ﬁ%{%ﬁﬁ r%/%e an(a urn‘lle b%/%'\r{lrzc%a'?‘c-)%?aphy
on ilisa( @l @h eigmdnsnt DIURE BN BEYIYe®H (311 etk perehytd raiert), 2 4iluoro-
3 n?e%/%‘% e;'vyﬂ-bxo tB- r(?i tr‘}rhbtﬂjﬁﬁ_é}%%% s (1’7%&1261)/]7 %C@ Mq@ﬁé in-3-

tert- ERVEDI ATE
y/]a,cmwgg[t Ryl agfar (W TERMEDIATE VII.12) (160 mg, 0.305 mmoI i2 %).

{2- (4- Fl uor o- 3- net hoxyphenyl ) - 6-[ 4- ( 2- hydr oxyet hyl ) per

NRRIRERRE Y1y 3 24 SR orionhindl -6 ot goRc ey )4
oxd-#-fiuibartolih-3- e84 cetic édid nbuNTERMEDDAATETERMBERIAZBY .51). 3)
|Nﬂ?ﬁﬁ@@%’§ QhEaMb 11%. zabioycio[3.2 2lnon 4,y 2:(3,&-dimpthoxyphenyl)a-oxo-
4H@pﬁ§;(§m§tyl]acet|§{amd tert-zqutyl es(ti;r(L (frof}lN'%E MED})ATEpV 51) 8 na/))
|NT@R@AE33|AT@thgr m@lmaﬁamdvmé{swﬂ]n& ztﬁylﬂin(@ﬁJbYé Q?Jem(ﬁ?&mﬂryl)-
- al 1N car no re- rom
ORI NTE e Ak 19T Subf PR IERNERT AR DIATE 11
INTAERMEL| BTEN1 0601643 thyo-6 Gpdia sl perBydro-$ @ptiavpyinclaypz meftores-
me%B%'/p}]F@ ) défr(gx(i)uélll-kgum zolln-%-yl]al_c]etl%a%d tgrt:oupy egter (from INTERMEDIATE
V.45hzepi ne-1-carboxylic acid tert-butyl ester (from

IN'ﬂENm M7 VID4. c@ﬂ%hlﬂug%f)hé“}{ ﬂ&h%ﬂ) ger%%n 1y 4 -0x0-

- Fl uor o- 3- net hox
4”@@%%?8 Yllgcesc gfig fasih 'fstﬂ grom#NEERMEQ 1”EnV§0y| ] acetl c
acid tert-butyl ester /I Or O N NFI1 /O

INTERMEDIATE VII.18: 4-[2-(3-Chloro-4-fluorophenyl)-3-(isopropylcarbamoylmethyl)-4-oxo-
3.4-dihydroquinazolin-6-yl]-2-methylperhydro-1.4-diazepine-1-carboxylic acid tert-butyl ester

N
8%
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[ 2- Am no-5- (3, 6, 6-trinethyl perhydro-1, 4-di azepi n-1-yl)
whemwsngd7edi no] acetic acid tert-butyl ester PCT/US2007/078022

(1 NTERVEDI ATE V. 44) (1.00 g, 2.56 mmuol),

4-f | uor o- 3- met hoxybenzal dehyde (414 ng, 2.69 mol),

et hanol (20 nlL) and acetic gcid (3 drops) were stirred

overnight at reflux tenperature. Sol vent was

evapor at ed under reduced pressure. The crude reaction
4-{4rsoiner &l (isemiepyjparbiafmoglmetiy ) sthanavtiphepyibaurathyidertyd - it h
diaZd¥ildEBEVEEHHc R »éﬁrbtu SRRV (A T H NOST) (o4 .%gtt&@@h mmol), 3-

ressure and the P uct di ssolved in tol uene m.)
chifRd-TWatBPNAeXENYAS) (40 Byt 4% U}Worl})e%?/%%faé'tdr@t*é— (C?ial'y}'c) were
dis§¢dBued3n @thadd.(8 nimyid h mieswadkoaal smadhd hiel scaidt i TR rEactibil éxture

ti ' r.ou ernight. T reactjio t,hen
v U S SR b L B I LSS oo Wi, cnce
materigltdigselved IntRGM @S by antymarpapeds diexiqea(@0 arad 0 B8A@ memplevas added.
ThVRZB&RH ki &/é@ Eth% in E%B@GQlal e8P dﬂo} 3h T*’rﬁcféhb&/éc%%omplete

was evapor at ed r ness and Ur|
reaE'l’Pr”cﬁ%ﬁ"S@?% HV”Q%WS‘?,F’P?“Q% &eng \/9 49 ’3’“@'? ‘é‘(a? atedgnd Heg\jeaction
mixtwe ReENEMBOBD ¢Bict.a uther 2&1? PRlvertbast él/aﬁtﬁr%@zﬂdmder reduced pressure
en

anc{sg@&?h&ltdﬁﬁlrpﬁép%(ygfghror)T(1¥lggrapl¥y 2>n S|I|ca gel wﬂ%%Clﬁ 'MeOH (9:1, v/v) as
eludntdiTbiz e@fiorded 4y2-3-chidrardifinezphanpl)-3-(bdramddartmnagirbthyl)-4-o0xo-3,4-
d/h}/(%(?un@é%lw FI)% ﬁ{et/% IQW/%I e "I&depme 1- éz?rrbw&/l;cﬁoaéw teQ b%% ester

E VIT.
(’NF"QR’(”IE_D@TEO\(’HSMW oer Bphem{O) é%él 4- di azabi cycl 0[ 3. 2. 2
Daﬂanon %oyl ) - 44 [p(scbhﬁdrb UL EYaBRINY M3 3isybrb@ kb afnodficthyl)-4-0x0-3,4-
d/ rt Dut l g %] tﬁ& e%ydromf (%%m% F carboxy)/c acid tert-butyl ester

(INEBRMEDMTIH \dzthi MBaES) 372 5a¢/ﬁa$1e[nm+ry|])) 2- (3, 5-di met hoxyp
henyl ) - 4- oxo- 4H qui nazolin-3-yl]acetic acid
tert-butyl ester (from | NTERVEDI ATE V. 51) | NTERMEDI ATE
INNARMEDIATE VIIL19: (S)-4-[2-(3-Chloro-4-fluorophenyl)-3-(isopropylcarbamoylmethyl)-4-
oxd- §4fdihédr dﬂn%%élm@yl]:i 2b oByI&])é}QﬂnéH )élar)ao>2y1 € 4cid l‘elﬂﬂfu%n SstBRdster

X X0- 4H qul nazol i n-3-yl JJacetic acid
(roppTE %' E‘?é‘?) (from | NTERVEDI ATE V. 51)

INTIERVERMEDE XITE0V[2-(3-Cifioro 4 6lu¢Bpziniyly6-(BexGngtropyebloyl, 2-alpyrazin-2-
ro- = Gl 1L.0=. Lk~

R e EaTk Sabetad shr ol eaepiare v

INFERMEMATE Ml @d1 B (3(GhiaerdiNTERMED))-AT - isopropgperhydro-1,4-diazepin-1-

yI) hM@Rﬁ/léﬁinéIcﬁn Mlyiheekié acid tert- butyl ester rom INTERMEDIATE V.52)

- phe
DI e V1321 T2 st b e Srmeun Pty 4 iagapin- -
yl)-8-8kd- 4b¢qpmbz<ﬁst3%n]aédub abtid kM RVESE ATEMVINSBRMENIFETRMERS))ATE
INTYRMECHETE 11 20 [2:(3(GhsorhsRu kG4 isaprppesesisy | 4 iBRRiE -

oxa-Hfy-hyinazotix-g-yl]acetic acid tert-butyl ester (from INTERMEDIATE V.52)

|NT%R%AEB|R¥@K/9%J [Ga(%tcétwlpe%bé;d a%a‘%@ﬁm'yﬁ@ RYE6B: 31 4-di az

epl ne-1-carboxylic acid tert P/ ester Y HNO O OX
memoxmhgnyl) -4-0x0-4H-quinazolin-3- yI]acetlc aC|d ert-butyl ester (from INTERMEDIATE
V.30)

INTERMEDIATE VII.25: [6-(6,6-Dimethyl-3-propylperhydro-1,4-diazepin-1-yl)-2-(4-fluoro-3-
methoxyphenyl)-4-ox0-4H-quinazolin-3-yl]acetic acid tert-butyl ester (from INTERMEDIATE
V.39)
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4-{4- Am no- 3-[ (i sopropyl car banoyl net hyl ) car banoyl ] phen
wq@ kjdos@3atet hyl per hydro- 1, 4- di azepi ne- 1- car boxyPCT/USZINTI078022

tert-butyl ester (1NTERMEDI ATE V.53) (94 ng, 0.201

mol ), 3- chl oro-4-fluorobenzal dehyde (40 ng, 0.252

mol ) and acetic acid (3 plyg catalytic) were

di ssolved in ethanol (3 nL) in a mcrowave vial and

the vial sealed. The reaction mxture was stirred at
INTGRMEDNSFE YB.2R: [2THd lyoserdmedioxmphenyi-6-(es-isopeppr@ted to

d.w@wﬂ)@ﬁ@dr001r4iel.azepﬁm¢ g%n%&o dH%mlay&ﬂ -3 Mab&eMatid téT’t—Butﬁ_l@_zgter

5& nese dioxid 40 nmmol’)” was added
(frop! FBM@Q%@ﬁﬁﬂ@ mas stlrred in a sealed vial at 60 C
INTERMENATH V(T.28 haye (B-Ciicrompiuetepheiy®ess idopropgloaraatdoimetna)-4-oxo-
3,4 i é’g%gg'ﬁ%ogh %)§/r]n%ef ugl%g Jﬁgdr?q dAS é‘“ %ze@%%-é-?avﬁ)x da%r%ﬁﬁggdt%l ester
(fro8olNFERMBERMATERV.@pbr at ed under reduced pressure and

INT@RH%[I%KA@QH %b: @-gi-gé‘ (tr%irobblﬂthFHpﬂB?Wi)QQ(f &ng\éyleé}béhwlrﬁé&hﬂﬁh-oxo-

3.4liygroaginagefiesfy BfP?rPﬂ%er&‘ﬁﬁr@ﬂW" a%d (%W B3%1 EaMbanoy! ne
INTERMEDIATEX®) 3, 4-
di hydr oqui nazol i n-6-yl ] - 2- et hyl per hydr o- 1, 4- di azepi ne
-1l-carboxylic acid tert-butyl ester (I NTERMVED ATE
_£&EMLQEL_(65 ng, 0.111 nmol, 3@@ Data for

| NTERMEDI ATE

-1 carboxyllc'a0|d tert- butyl ester §INTERNEDIATE

Vil.18 ESI : 586/ 588
VII.19? Ve ( l_#i; (

(S)-4-[2-(3-Ch|or%NjiPHmoroph?ﬁ\1 -3 (i sopropyl car bano
yl met hyl ) - 4- N

0X0- 3, 4- di hydr - qui nazgl i | 1=2-i sopropyl pi perazi ne-
1- carboxylic aci Shaty¥ ester ester (from

| NTERVEDI ATE V. 4 NTERMEDI ATE VI | . 20:

[ 2- (3-Chl oro-4-fl uprophenyl ) - 6- (hexahydropyrrol o[ 1, 2-a
] pyrazi n-2- yl)-4-@xo-4H qui nazolin-3-yl]acetic acid

Ra%ﬁ%&%&%%@@ﬁérwwg%&% ,'1'5\}5%%!\459\ @E‘ng}/ (?&(39 mmol) and anhydrous
tolyepe (@5 Thiklowas ledtedir o prierayie Bal(with stispncply8hEE hwderoant Argon
atnfbsph i %ﬁ’ﬂllré Homdé'eheo‘bsc??ﬁﬁl?/ %B"uﬁ’dH \WQSZ Qﬂ)tblﬂe@?‘jl RS St s AfoH was

tert-but estér (from
coqlagte Ay e;mpgre\ypre |anggallad|um(ll) acetate (2 mg, 0.006 mmol) was added. After

stirfirdy 4306 |té}ﬁ}§é|'r§tuf4e| 11513} @rﬁrﬁl epyd- bro%(ﬂ@%bh?{)ﬂh@l@ﬂ)fﬁ@(o%quén&olm-
epi n- 1- - 4- - i n=,3- ic acid

s BEERuy ool (Y PMEPRErhion B2 0y 16 Mol Erebutyir-

horhdplieiRiMirielcAbexdte (3L, 0.18 mmol) and freshly ground cesium carbonate (68

mghg%ﬁq CE”)' \/9&8%98&\’ S eiol BOPARRYIBE MR8 1d 2 Find 1A% SBled to

rinse down soI|d left on the side of the vial. The vial was capped and heated in a microwave

at 120 °C for 40 min. The reaction mixture was diluted with DCM (3 mL), filtered and the

filtrate concentrated in vacuo. This crude product was purified by preparative TLC on silica

gel with hexane:EtOAc:CH,CI, (1:1:1, v/v) as eluent to give 4-[3-(tert-butylcarbamoyimethyl)-
2-(3-chlorophenyl)-4-oxo-3,4-dihydroquinazolin-6-ylJperhydro-1,4-diazepine-1-carboxylic
acid tert-butyl ester (INTERMEDIATE VIiI.1) (38.9 mg, 0.07 mmol, 46%) as a yellow solid.



0x0-4H qui nazol in-3-yl]acetic acid tert-butyl ester
(from | NTERVEDI ATE V. 52) | NTERMVEDI ATE VI | . 24:
wQ 084386yl per hydro- 1, 4- di azepi n-1-yl) - 2- (4- f PCDUL2087/078022
nmet hoxyphenyl ) - 4- oxo- 4H qui nazol i n-3-yl ] acetic acid
tert-butyl ester (from | NTERMVEDI ATE V. 30)
| NTERVEDI ATE VI | . 25: 49
[ 6- (6, 6- D et hyl - 3- propyl perhydro-1, 4-di azepi n-1-yl)-2
-(4-fluoro- 3-
Datgefon akiptedriytyicarbagiog methy 2k (depiordofie3)yl-gQct- dibytﬁwwazolin -6-
y/]pTe ({Efrobw Wazﬁﬁﬁee’f-cérf)&%m DN RN AEer YINFERMADIATE Vi, 6)
8/ 033764 PCT/ US2007/ 078022 48 | NTERVEDI ATE VI
NM[R2C3@QL MHzu6P6L3- et X RENyIH S 7-8-0¢ 8L 37048ptp s 6 @H) 3.7-
3. ed(irrmmb perhydr oH)l 2%2dinazeni n33-(y| JsH)- K -MeHESI) MaZ:0568/570
M yl]lacetic acid tert-butyl ester (from
(IM; ERNEDIATE V. 40) | NTERVEDI ATE VI | . 27:
4-[2- (3- Chl oro-4-fl uorophenyl)-3-(isopropyl car banoyl ne

g I Pﬁ-oxo-
Pro er% ﬁdro U|nazol|n 6- él]-6-f|uoroperhydro-1,4-diaze

INT@RMEQA BPbb {4 QxefGAB,G,Q-Himethvloerhvdro-1 A4-
duaiéﬁTrERMEDH%Ea%hﬁ@vnbM BMEDI ATE VI | . 28:
2- (3-Chloro- fluorophenyl) 3- (|sopropylcarbanoylne
thyI) 4- 0X0-
3, 4- dlhydrqu|nazoI|n
acid tert-butyl ester (
Procedure VI | NTERVEDI £
4-[3-(tert-Butyl car hams
0oxo0- 3, 4-
di hydr oqui nazol i n-6-y]] per hydr o- 1, 4- di azepi ne- 1- car box
ylic acid tert-butyl-e¢ster OO HNtOO NNN NC

- R R-St nme B Ry A Bt e ) G R ol
qummatrea-yl]arcehc atid tetbuty estea | (INVERMERIIATE MﬂgZaﬂ%Ong; @k mmol)
waéalséﬁ\fb‘aqn D M'@ﬁ ﬁd l’f’?kéé nﬁl)] QQ@% I‘i‘@%gg{tu% H‘S(Yure was stirred at

sol ut1on was t al ned uti on was

roogo tMpgratise ryBimahk msadst maét'oén@'xb’é‘? W26 ROH(Ed] Jiresthepaipean SCX
carfridgéThe QaRRe R Wadha8 ARAREOH Afnbi8iroduet BIufedNGitaN NHMeOH.

oS BB e Ut GxUBRbIREHA S OB g Sy -4-0%0-
6-(3,6,6-trimethylperhydro-1,4-diazepin-1-yl)-4H-quinazolin-3-ylJacetic acid (INTERMEDIATE
IX_1) which was used without further purification.

Data for [2-(4-fluoro-3-methoxyphenyl)-4-oxo-6-(3,6,6-trimethylperhydro-1,4-diazepin-1-yl)-
4H-quinazolin-3-ylJacetic acid (INTERMEDIATE IX.1): MS (ESI) m/z: 469 ([M+H]").

Similarly prepared from were:

INTERMEDIATE 1X.2: [6-(1,4-Diazabicyclo[3.2.2]non-4-yl)-2-(3,5-dimethoxyphenyl)-4-oxo-
4H-quinazolin-3-yl]acetic acid (from INTERMEDIATE VI1.14)

INTERMEDIATE 1X.3: [6-(3-Ethyl-6,6-dimethylperhydro-1,4-diazepin-1-yl)-2-(4-fluoro-3-
methoxyphenyl)-4-oxo-4 H-quinazolin-3-yllacetic acid (from INTERMEDIATE VII.16)
INTERMEDIATE 1X.4: [2-(3-Chloro-4-fluorophenyl)-6-(dimethylperhydro-1,4-diazepin-1-yl)-
4-ox0-4H-quinazolin-3-ylJacetic acid (from INTERMEDIATE VI1.22)

INTERMEDIATE IX.5: [6-(6,6-Dimethyl-3-propylperhydro-1,4-diazepin-1-yl)-2-(4-fluoro-3-
methoxyphenyl)-4-oxo-4 H-quinazolin-3-yllacetic acid (from INTERMEDIATE VI1.25)



3-yl]-N-tert-butyl acetani de (I NTERVEDI ATE VI . 1) (67
nmg, 0.15 mmol), tert-butyl-1-
whoowspsges azi necar boxylate (35 L, 0.18 mmol) apdI/us2007/078022
freshly ground cesium carbonate (68 ny, 0.21 nmol)
were added to the red sol ution. Anhydrous di oxane (0.2
m.) was added to rinse dowy solid left on the side of
the vial. The vial was capped and heated in a
m crowave at 120 C for 40 min. The reaction mxture
INNRRMER A U €66 i2t(-Fivon-$-efioxypheny & (8 H3-taaaropyid.6-
d.ﬂetﬁyrp@a]yer0010@e.amﬁra¢ ?I§1410Q0MPIQM9192J hlssyl]‘ééé!i@%cuﬁrﬁﬂﬁﬁ was
_rpur| |e &greparalve TLC on silica gel wt
IN CI2(111 v/iv) as eluent to glve
INTLE-F{I\BED{IA’EE . hueyh @ Dihabrydiere.R2yoh-4-yl)-2-(4-fluoro-3-methoxyphenyl)-4-

oxc5 4/%3%%0?5 Qpﬁaec%¥+ c.é1 gr% OIJ\ﬁERp]/IEa)IATElVII 15)

INTaEPdAIEﬂébE Hes: 1[2dé10d51tmyl41ﬂuoramecﬂyfb E+((RHBLrosthylgierezin-1-yl)-4-oxo-4H-

quuﬁézNTrEBWR'et“tTﬁz %&% INFERUESIOTEW) 1A. 07 ol , 46% as a
| ow Sol 08/ 033764 PCI/ US2007/ 078022 49
IN RIAFE IX 9 [2-(3- ChIoro 4-fluorophenyl)-6-(hexahydropyrrolo[1,2-a]pyrazin-2-yl)-

4-0fo-} B-quin@£dlin 3L st etia b bia nregsh maumem/me 8tiobj or ophenyl ) - 4-

TR AT Y E B RRARA hrscSinety B BoibRRerygrog) - iazepin-1-

yl)- Qr-bkﬂ'EﬂMElDIaZbTE—S\MI]Bttetlﬂz)aCId (from INVIRRMEIDAREY || 2CDCL3) : S

|NT§RK/IE7D| ém 116*!23 (4-E rer %ﬁw %laf&pm 15y|79é4( uor&SH) 4.43
me pﬁyphgn}@gél ?)@ 4/Lj_-8quﬂ -y eklcEgp frﬁfnZIN EB @WE VII. 54)
|NT(E[FME‘EB|ATE |>P1rz3q21113lt3ﬂlolox4 fIOSFEERYEY-6\[Eethylpdrhydro-1,4-diazepin-1-yl)-4-

o SN PRD et oy g 3, & &t et iyl

INT&RM:EEHMIDI)C]IN {24-Fluoid-3-fethGxyphenyl)-6-[4-(2-hydroxyethylperhydro-1,4-

dia%ﬁrrﬁf—ﬁih %915 QH%h ﬁﬁg%ﬂ ﬂ?@'ﬁg&%‘za)éld‘}ﬁcﬁ?i‘ﬁﬂ%@%gﬁﬁ VILO)
INTERRMEAOT F ?% Bt y[P'] Fedorapher)e- &4e$qprqm ThY@@ﬂe“"diazepin 1-yl)-4-
ox&i%ﬁ%ﬂh-&]ﬁac\éﬁéaé@ero(rﬂﬁl@EﬁUlED@A‘l@\'ﬁl|

NTESHESEE B Ji JPe GRS St o eay %%maeae%aﬁ (e

oxadtertingdolin-3-Glamgéc a@d EtomdNTERKMEDIATENAS 1Pour ed directly
onto an SCX cartridge, the cartridge was washed with
MeOH and product eluted with 2N NH3/ MeCH.  Sol vent was
renmoved under reduced pressure to afford

Prdcéadrédxf | uor o- 3- met hoxyphenyl ) - 4- oxo-

6-(43 0, 6-trinet hyl per hydro-1, 4-di azepi n-1-yl)-4H qui na
INTERMERIATE i1 ool 4-Gieeaineny ATE

a) [3-(2-Bromobutyrylamino)propyl]jcarbamic acid fert-butyl ester

/%OJ\H/\/\H)OH/\

Br

1-Propanephosphonic acid cyclic anyhydride (4.11 g, 3.84 mL, 6.46 mmol) was added to a
cooled solution of tert-butyl 3-aminopropylcarbamate (750 mg, 4.30 mmol), 2-bromobutanoic
acid (791 mg, 0.51 mL, 4.73 mmol) and triethylamine (1.31 g, 1.82 mL, 12.91 mmol) in DCM



I X. 1) which was used wi thout further purification.
Data for
WO 200843¥7b410r 0- 3- net hoxyphenyl ) - 4- oxo- 6- ( 3, 6, 6- PCT/DE100Y078022
per hydro- 1, 4-di azepi n-1-yl)- 4H qui nazolin-3-yl]acetic
acid (INTERVEDI ATE | X. 1): M5 (ESI) nmlz: 469 ([ MH| +).
Simlarly prepared fromwers: | NTERVEDI ATE | X 2:
[6-(1, 4-Di azabi cycl o] 3. 2. 2] non-4-yl)-2-(3, 5-di net hoxyp
henyl ) - 4- oxo- 4H- qui nazolin-3-yl]acetic acid (from
(5 MINT BEREESICATEMXUTe va$ strieTiERIPD tamperasurgfor 2 h followed by addition of
Nal(ﬁ);; §q ﬂ'l’hﬁé'vm@ €l 18} 8 M and then the organic Iayer separated. Solvent was

r ro di azepi n-1-yl)-2-(4- 0- 3-
o ARG RGPS RS AT R 251 Pr ST paupTloatgpiy on sica
gel( f matm | ISTRRMEDHATEOY | . 6) dsNTERMRDI ATE This 4: afforded [3 (2-

bro%b&tgrygmir%ﬁ 5) y/]fﬁérggl%lg %ﬁ? l?éﬂ gutg Flgr H@H&Vf%% rnhn\{ q r R)nga

acet|
(from | NTERVEDI ATE V11. 22) | NTERMEDI ATE | X. 5:

b) M3 eniSsR TR MUl SRML RALEYSERE deid s8li azepin-1-yl)-2

~(4-TIuoro- 3-

nmet hoxyphenyl ) - 4- oxo- 4H qui nazolfii n- 3- yl]Jacetic acid
(from | NTERVEDI ATE VI I sta\m@%?mwm

PCT/ US2007/ 078022 50 [ NTERVEDI ATE | X. 6:

[ 2- (4- Fl uor o- 3- net hoxyphenyl ) - 6- ( S) - 3-1 sopropyl -6, 6-
[3-@tBrerneiutyrdamipdipepyl]chrgimnaz @pidntefi=byty) -edteoXb44 Hy, ghiBh arodl) was
treé'iec?’w?iﬂ }I?)éle%%\E/Fm G\Ql//g) 06 FRMund N ESYER D M bord @mperature for 3 h.
Th‘[ 60'?t1934W‘E§P é%’ﬁ%‘{eéy’& veAus apd STy rProfdugt. jsotptedsast the Fiflyorgacriie acid
salth osaadveylin théneRetagéH qui nazol i n-3-yl ] acetic acid

(from | NTERVEDI ATE VI 1. 15) | NTERVEDI ATE | X. 8:

[ 2- (3 ChI or o- 4- fluorophenyl) 6- ((R)-3-m et hyl

B 4+Hip 2orglH qui nazolin-3-yl]acetic acid

(f rom I NTERVEDI ATE VI . 17) _INTERVEDI ATE | X. 9:

[ 2- (3-Chl oro-4-fluorophenyf) -6- (hexahydropyrrol o[ 1, 2-a
] pyrazin-2-yl)- 4-oxo-4H"yi na*ol i n-3-yl]acetic acid
(from | NTERVEDI ATE VI | . ZWERI\/EDI ATE | X. 10:

[ 2- (3-Chl oro-4-f1 uorophe ) - &- (4-isopropyl perhydro-1,

N-(3reHip 2Xrodibut rﬁﬁ@'tﬁﬂdbﬂ)‘dbél@zé?:lld Qalb?’myé ]ga%%ts' &mdf] ”,co,
from | NTERVEDI AT Eﬁ)’ | NTERVEDI ATE | X

(2. 5§469 (4L & Hy’Tl‘OéQe?’lﬁiy%ﬁeEP”Er"ﬂ FlpVee sopbined a{“h S'i"ﬁﬁ’o*f“o”é’c’c in a
m.drmmdvewrpbarwbécoéds)xmmé%.glsh@ﬁe:foobte@er&eycbf] @@smsmrm @mount of

sta{(ifﬂé ?T%%eléﬁl\lrsE nggé%%ﬁ%o%%p w)a? )sul%e F?\/Etah]A T%eerr ?econs at 140 C.
Theageaplion- rmxwre)wasdllgbedw\dthl-ﬂﬁm (ezroll )i and Jiltgried éttr@ttghc:ebtm §olvent was
eveff)t)ragé@ dn%ﬁ%&@h’%?éswe ang)an!i PH Plcﬁr-gﬁlalo?ra]pﬁy on SI|I a gel P/]wth a

2-(4-Fluoro-3-nmeth ox:;/P roxyet h
graglgptooleQM to DCM MeOH v/v) as eluent his a orded ethyperhydro 1,4-

diagbpaz2Phd\ &0 Ygl 3460 enent 4Hui nazol i n-3-yl }acetic acid
(from I NTERVEDI ATE VI1.9) | NTERMVEDI ATE | X. 14:
[ 2- (3- Chl or ophenyl ) -6-(4-isopropyl perhydro-1, 4-di azepi
d) @-Eibhwdeyhydro-1.4-diazepine

[

HN NH



0x0- 4H qui nazol i n-3-yl]acetic acid (from | NTERVEDI ATE
VI'1.23) | NTERVEDI ATE | X 15:
WO 20088332 or o- 4- f | uor ophenyl ) - 6- (1, 4- di azabi cyr¢DS2087/@78022
] non-4-yl)-4- oxo-4H qui nazolin-3-yl]acetic acid (from
| NTERVEDI ATE VI1.13) Procedure X | NTERVEDI ATE X. 1:
2- Et hyl perhydro-1, 4-di azepigge HN NH a)
[ 3- (2- Bronobut yryl am no) propyl ] carbam ¢ aci d
tert-butyl ester OO OJ~ N~~N H H Br
Lithjunpalyminien heksigh (HiBana d 249 oyed!) wasasry dertiensvigetto Bistiged solution
of S-eBfIp {,/dr@ 14Zﬁd|HZ€bﬁnlz ¥Rs (added, BQoamm6|8<M Q@iFS@b%LPnAﬂér the

tent-b am nopr.o Icarbarrate n%
resul3) SBIARPRITE: 100 SHBTELe) FoTeRgon Gh s arenyes BEstes shBgrop G 3 h
Thé réaetidry madiré evals lcodlkd gand lguBRched, bylihe Slowratdifion of XM ¥ 10%

Na893$é E%ﬁzgeacF%Tk ??Oogé 9I|U§e%2\l%llth c?g,th)(l %th@r‘?ZP r;mzanﬁgﬁerg& ﬂ{r]ough

celifen| Thevidter ¢ake add inasimd tb‘DrOUMQ‘@CBTW%éPO) mL)Téiptyhedler (50 mL), THF
(505t} LM dfe@r’fyl %@mm 5 &g thePokis Qﬁ&?r}b&cla@%%ssurg afforded 2-

separ at ed. "Sol vent was evaporat ed under reduce
efh{dp%@g‘m? & 4tfiereea dN TERMERA TEX] il 2 190328 AMahe? D8k aphy
on S|I|ca gel with DCM MeOH (9:1, v/v) as el uent.
si | I affod ed [3-(2- bronobutyryl am no) propyl]carbam c
'”58%”?%?? B8yl ester (1.41 g, 4.36 mol, 100%. b)
INTIEFWBEDMTEMQ epiathyirydorbibdiayeam de tri f1 uor oacet i ¢

gﬂttﬁﬁjﬂg X. 302 PT(E@ p'ém}rdro rA\IdIQE |ne
E

Br ono Utép/?/ am no) %) carbamc acid
ATE K-4e 31 V@nasy'fw'%h BeTRYRSP) AntidzePrinBeat ed with
|NTEFRMMES<51 )VJ I‘é(}pro@ﬁbemydbo ﬁmduakémesol ution stirred
mﬁgﬁ%r&ﬁ{) Iure gqﬁ The volatiles were

tfo AN aPX J?:}'grop} 64176878 sol ated as the
INTERMEDIAT D ATe 2 i66- Broneathyleatiydro- Udthzehimeect | y in the next
INTERMED IATR x3: BEERY-BRIdERAsetndrdlh 328RLRRE- one HN NH
INTERMEDIATE X.9: 6,6-Dimethyl-2-propylperhydro-1,4-diazepine
INTERMEDIATE X.10: 6,6-Dimethylperhydro-1,4-diazepine
INTERMEDIATE X.11: 6,6-Dimethyl-(S)-2-isopropylperhydro-1,4-diazepine

Procedure Xl
INTERMEDIATE XI.1: 5-Methyl-1.4-diazepane

a) 7-Methyl-1.4-diazepan-5-one

Y
A
JT
A

Ethane-1,2-diamine (1.35 g, 22.44 mmol) and (E)-ethyl but-2-enoate (2.56 g, 22.44 mmol) in
MeOH (22 mL) was stirred at room temperature overnight. Solvent was evaporated under
reduced pressure and crude product purified by chromatography on silica gel with a gradient
of DCM to DCM:2M NH3/MeOH (4:1, v/v) as eluent. This afforded a mixture of desired

product and uncyclised material. The mixture was diluted with MeOH (4 mL) and heated in



N- ( 3- Am nopr opyl ) - 2- bronobut yram de trifl uoroacetic

acid salt (1.8 g, 5.33 mol ), K2CO3 (2.94 g, 21.33
worneBp3xnd acetonitrile (30 m-) were conbi nedPERtS2007/078022

stirred at 140C in a mcrowave for 3500 seconds.

Anal ysi s showed presence of a considerabl e anmount of

starting material so the regaction m xture was

subjected to a further 2000 seconds at 140C. The

reaction mxture was diluted with DCM (50 m -) and
thefmiprowpedatt1RP Gt 16 atin faowagbivy, Eagt°Cilars10 reipapestivie Bigatracrie (100
mg§ ﬁgél Q@d%d@n@&ﬁéﬂe@ctﬁ)ﬂdmﬁtﬂ% Jhed i %@m%mﬁ&%@?@fo@ as ﬁphﬁt’e @8 ction

|ca|(ty th gradi ent of DCMto DCM MeCH é

m"\W%)’“% eé%éﬁ'f’e”tﬂ‘f?%or%?' YPYRE EUCRt HPPHES RYHIFHIEL | gduct purified
by chramepyrapr @ndlicazdOwitfga g@diBot ¢iDmM to/ACKIE2M Mifs/MeOH (4:1, v/v) as

e'U&r&% AesbGr Rk az et £F B e ”]gu%%f“lﬁnrﬁ%ﬁy(j%ﬁg??j?s

ng, 12.49 mmol) was added portionwise to a stirred
b) §9|IGHIM pmd,agépa%eet hyl per hydro- 1, 4- di azepi n-2-one (740
nmg, b.20 mmol) in THE (10 rrL) After the resultant
effervescence had subsi de he™reacti on m xture was
heated at 50-60C for 3 h/ Tha reaction nixture was
cool ed and quenched by HW addition of water and
10% NaC]—|(aq) The reactd m xture was diluted wth

. die r ed_t hro
s bPres RELRERMED Gt ACH sehob dloGhy RS MiSpasFone (ase
mgn.ys ntnmczé)tmwllltfeurhewn(rﬁl@n igride THE in TBD) (@#9 yngarfdbedinet h§sh mmol)
I €40

o e s e A TSR AR O DB RemRdl e

(1 NTERVEDI ATEX. 1) (615 ng, 5. 20 mmol ), 92%. Sinilarly
Prgee@paxed were: | NTERVEDI ATE X 2:

2- Met hyl per hydro-1, 4-di azepi ne | NTERVEDI ATE X. 3:

2- Propyl per hydro-1, 4- di azepi ne | NTERVEDI ATE X. 4:
INTERMEINBT h X 4 s2HF fuormwlegityipideyqeenehy dr o- 1, 4- di azepi ne

| NTERVEDI ATE X. 5:

(S)-2-1sopropyl perhydr o- 1@N*&zepi ne | NTERMVEDI ATE

X.6: (R -2-1sopropyl per hy , 4- di azepi ne
| NTERVEDI ATE X. 7:

6,

8:

2,6, 6-Trimet hyl perhydro- 1, 42di azepi ne | NTERVEDI ATE
X 2- Et hyl - 6, 6- di net hyl per hydr o- 1, 4-di azepi ne

NDiRNVERidet&zing-Dearboxylic acid ethyl ester _
6- D net hyl - 2- pr opyl per hydro- 1, 4- di azepi ne

NTERMEDI ATE X. 10: 6, 6- D net hyl per hydr o- 1, 4- di azepi ne
| NTERVEDI ATE X. 11

6, 6-Di met hyl - (S) - m , 4- di azepi ne
Procedure Xl

A solution of N,N-dibenzylethylenediamine (980 pL, 4.10 mmol) and triethylamine (1.03 mL,

a)

1
6,
|

7.38 mmol) in toluene (15 mL) was added dropwise to a solution of 2-bromopropionic acid
ethyl ester (601 pL, 4.14 mmol) in toluene (15 mL). The reaction mixture was stirred at 80
°C for 72 h. The reaction mixture was filtered through a pad of celite and solvent evaporated
under reduced pressure to afford 1,4-dibenzylpiperazine-2-carboxylic acid ethyl ester (1.33g,
3.93 mmol, 96%) as a yellow oil.

Data for 1,4-dibenzylpiperazine-2-carboxylic acid ethyl ester. MS (ESI) m/z: 339 ([M+H]").



| NTERVEDI ATE X1.1: 5-Methyl -1, 4-di azepane r---~ HN
NH a) 7-Methyl-1, 4-di azepan-5-one O HN NH Et hane-

wo 2@s8d3xd ne (1.35 g, 22.44 mol) and (E) - et hyPCT/US2007/078022
but - 2-enoate (2.56 g, 22.44 mol) in MOH (22 M -)
was stirred at room tenperature overni ght. Sol vent was
evaporated under reduced pgessure and crude product
purified by chromatography on silica gel with a
gradient of DCMto DCM 2M NH3/ MeCH (4:1, v/v) as

b) (@l4cldibenzyipigerazinfdyimethengl ni xt ure of desired product
and uncyclised material. The m xture was diluted with
MeOH (4 m-) and heated in MD 2008/033764

PCT/U82007/078022 3 the 150 C for 10
mn fol |l owed by 1h for 10 il um bi car bonat e
(100 ng) was addetkand eacti m xture stirred
at roomtenperature for 48 The reaction mxture
was filtered, solvent evapor bed under reduced
L SR S DO T EFTLE a0 g o B PR PR 3B on of
14Nrﬂ@hkm¢rézlne12 cayrbv&ylrragcrdeéthﬂrﬂstetr&éﬁg 03 83 mmol) in THF (25 mL)
L ik f 13. 4 (1 Jvt°/914 L
coo Sorfg '}WC'L;]r‘déréi i %j&%gégngsﬁegﬁN |IJ§ gorgg% { (9- /O 5uL)

ang WEF{]@P%TWE"S)@WG%?% rﬂry nﬁermﬁ The reactron mrxture was frltered through
Fadraifhyémel , dhidisaReRaBvdporitel (WBEsr r8lliced. fiosdi®Ity afisld (1,4-

Lum al rid Min 249 6. 56
d'bmzr%)eéaé'”m”a%efﬁqnef’“ APl o8 iR nPe ot gy e )
Dafalf o ERNEDh AT bioXazil-P-y() 28thamaf, MR (FXB) mrroP98 (IM2R]1").
Procedure X'l I NTERMEDI ATE XI' 1. 1:

~NH HN F a)

10782 ipeshvIDIeReZIng. car boxyl i ¢ acid ethyl ester
O OEt A solutlon of N, N-di benzyl et hyl enedi am ne (980
pL, 4.10 nmol) an ethmYAhh et ™8 nm, 7.38 nmol)
in toluene (15 m s agded drop ¢ to a solution

[ c

of 2-Dbronopr opi oni

r
(1,4-Dibenzylpiperazin-2-yl)methanol (15 g, 50.5 mmol) in DCM (50 mL) was added
dropwise to a stirred solution of DAST (7.42 mL, 60.6 mmol) in DCM (150 mL) cooled to -
78 °C. The reaction mixture was maintained below -30 °C for 24 h before warming to room
temperature and stirring for an additional 20 h. The reaction was quenched by the addition
of water (100 mL). The organic phase was separated, the aqueous basified with NaOH (aq.)
to pH 10 and extracted with DCM (3 X 75 mL). The combined organics were washed with
water (2 X 100 mL), brine (2 X 100 mL), dried (Na»,SO.) and concentrated under reduced
pressure. The resultant oil was purified by chromatography on silica gel with EtOAc:heptane
(1:9, v/v) as eluent to afford 1,4-dibenzyl-2-fluoromethylpiperazine (6.0 g, 20.1 mmol, 40%).
A biproduct of the reaction was also isolated, 7,4-dibenzyl-6-fluoroperhydro-1,4-diazepine

(1.0 g, 3.35 mmol, 7%).
K\N/\©

F



ethyl ester (601 pL, 4.14 mmol) in toluene (15 nL).

The reaction mxture was stirred at 80 C for 72 h.
wah@snaxes i on mixture was filtered through a pedI/v$§2007/078022

celite and sol vent evaporated under reduced pressure

to afford 1, 4-di benzyl pi perazi ne-2-carboxylic acid

ethyl ester (1.33g, 3.93 mggl, 96% as a yellow oil.

Data for 1, 4-di benzyl pi perazi ne-2-carboxylic acid

ethyl ester. M5 (ESI) mz: 339 ([M+H +). WD

2008/ 033764 PCT/ US2007/ 078022 54 D)
d) 4-RudrobePRm¥lRinger azi n- 2-yl ) met hanol OH Li t hi um

alum nium hydride (1 Min (4 m., 3.93 mmol) was

added to a stirred solution o

1, 4- di benzyl pi per azi ne- 2+gar pboxylic acid ethyl ester

(1.33g, 3.93 mol) in THE (25 mM-) <cooled to -78 C

under a nitrogen atnospherexWater (145 pL), NaCH

(ag.) (10 wt% 145pL) and wafer (450 pL) was added at
Palfa8ium on chrereral &l0svt% TEe0 men calsiaosiumg ot Me@H waes ddided &r @ dolution of
1 4%1%&%&2— flugro%%ly@fpepa%n 20@ %%4"@5%0%’ %@I—ﬁfﬁdmhlﬁd?ﬁis was

pressu
SR ) b Pl syt s o] o At gireomagnfired through
celitd0%hd a%ol@erﬁaﬂe@aﬁcﬁéﬂe@wu@bér fdat@df C’;Sressure ThIS afforded 2-

ﬂuo%gget@{;kﬁgngly P}\Iggﬁl@ébﬂ\% )¥II ))n?é anol 1.14 mmoﬁ F%%%) as a pale yellow

oil.1, 4- Di benzyl - 2- quoronethyIplpera2|ne F
(1, 4- D benzyl pi perazi n-2-yl ) nmethanol (15 g, 50.5 nmol)
in DCM (50 m -) was added dropwise to a stirred

INTERMEDR IS hE .20 Emoopedpdrad 1 4-diazepingnpl ) in DCM (150 ni -)
cooled to - 78 C. The reacti-an m xture was mai nt ai ned
bel ow -30 C for 24 h befo{ng\ mng to room
tenperature and stirringiyor additional 20 h. The
reacti on was quenched by t ddition of water (100
m.). The organic phase was seftar at ed, the aqueous

baS|f|ed Lt extract ed h
PrRBRE (o X8 THIE KO TS b G 00 B Aeaidf fFoleted as
asmpmduvt/am the sfrhosisl FONTERMERINTReII(. X 100 m.), dried

(Na2SO4) and concentrated under reduced pressure. The

resultant qll was purified by chromatography on silica

eAcqeEdiigtgdhe Inention v/ v) as el uent to afford
1 4 dlbenzyl 2- quoronethyIplperaZ|ne (6.0 g, 20.1
[ d f h

xfUBls il

quidzoln- ﬁl—vl]ﬂ:e&ﬁnduml 7% N/ F V‘D 2008/ 033764
PCT/ US2007/ 078022

=
'

4-[3-(tert-Butylcarbamoylmethyl)-2-(3-chlorophenyl)-4-0x0-3,4-dihydroquinazolin-6-
yllperhydro-1,4-diazepine-1-carboxylic acid tert-butyl ester (INTERMEDIATE VIII.1) (38.9
mg, 0.068 mmol) was treated with TFA:DCM (1:1 (v/v), 1 mL) and the solution stirred at

room temperature for 40 min. The volatiles were removed in vacuo and the residue



55 d) 2-Fluoronethyl pi perazine ~NH HN F Pal | adi um on
charcoal (10w % (400 ng) as a slurry in MeOH was
wW@easd3l7e4 a sol uti on of PCT/US2007/078022
1, 4-di benzyl - 2-f | uor onet hyl pi perazi ne (400 ng, 1.34
mmol) in MOH (20 nL). This was subjected to H2(g) at
5 bar pressure for 18 h. Thg reaction m xture was
filtered through celite and sol vent evaporated under
reduced pressure. This afforded 2-
parfiianed dewery RGN andZi MeNgQNTERVEDhaPEaRics weye (negb(May$O.) and

% i ] .
con}e(iri{ﬂatéHTQh o %g(r/‘) @FZ?/ ﬁzd P\g-l‘e@t M%}l I2g§\1(3 %léropﬂeﬁfﬂ@bﬁgﬁydm 1,4

d/alz_qpébély ﬂ-l gLHnago ptaﬁvéqﬁ,]@XWP 1a) (27 mg, 0. Oljf’(\i| mmol, 68%) as
melmmombhanawbsﬁwfluoro per hydro- 1, 4- dlazeplne (|solated

Da%‘zf(]_r q)tesﬁ Hg-gﬁ(c,lslorjf)pfg?gﬁplsoég %h%% 3 4 d%rzr& - -y ﬁJ gumazo/m-
3-yl]ave@rrt/qfeo(E)EWELEi))1trlﬁuoroacetlc acid salt 1H NMR (300 MHz CDCl3): & 7.6-

N Y BPR EpRe os

2H},.|R|(L_‘97@>r[q 1 1. 9&| N 2H) i 34 (s, 9H) ppm; MS (ESI) m/z: 468/470 (M+H]").

4-[3-(tert- Butylcarbanoylnethyl) 2- (3-chl orophenyl) - 4-
3, 4-di h dro nazol i n- 6-
g ey AT RIP BEBRTeH A § SEPBRYET Eom N TERNERIATES il o

Villest er (INTERNEDIATE VIII 1) (38.9 ng, 0. 068 nmol ) was

2008/033764 PCT/USZQrZ/O78022 56

”U

MS (ESI) m/z: 454/456 (M+H]") (from INTERMEDIATE VI1.2)

EXAMPLE 1c: N-tert-Butyl-2-(2-(3-chloro-4-fluorophenyl)-6-(1.4-diazepan-1-yl)-4-

oxoquinazolin-3(4H)-yl)acetamide

Cl
MS (ESI) m/z: 486/488 (IM+H]") (from INTERMEDIATE VI1.4)

EXAMPLE 1d: 2-(6-(1,4-Diazepan-1-yl)-2-(4-fluoro-3-methoxyphenyl)-4-oxoquinazolin-
3(4H)-yI)-N-tert-butylacetamide




partitioned between DCM and 1 M NaCH (aq.). The
organics were dried (Na2SO4) and concentrated in

WO 208033764 yi el d PCT/US2007/078022
N-tert-butyl-2-[2-(3-chl orophenyl)-4-o0xo- 6-per hydro- 1,
4- di azepi n-1-yl - 4H qui nazol i n- 3-yl ] acet am de ( EXAVMPLE
la) (27 ng, 0.046 mmol, 68%7 as the trifluoroacetic
acid salt. Data for
N-tert-butyl-2-[2-(3-chl orophenyl)-4-o0xo- 6-perhydro-|,
4-di azepi n- 1-yl - 4H qukriazol i n- 3-yl]acetam de ( EXAVPLE
la)) trifluoroaceticygcid salt: 1 (300 MHz,
CDC13): S 7.6- 7.4 (mYoH?¢ 7.21 (ddN1 H), 565 (s, 1

H, 4.44 (s, 2H), 3.7-36 40 «¢HUN_3/09 (t, 2H), 2.85
(t, 2H), 2.47 (br : @: (m 2H), 1.34 (s, 9H
ppm M (ESI) niz: 470 MFH] +) . The fol |l owi ng

conmpounds were prepdared in a simlar manner from
| NTERVEDI ATES VII For TVIT1: EXAVPLE 1b:

2-[2- (3-Chl or ophenyl )@ 4- oxo- 6- per hydr o- 1, 4- di azepi n- 1-
yl - 4H qui nazol i n- 3- Kjl E-%N-i so_lpr oEéIAacet amde Y HHNf
MSEF3 N /382 NMyHT tifrongNT ERMEDIYTE VIkgia/ 456 ([ MkH +) (from

| NTERVEDI ATE V11.2) EXAMPLE 1 c:

EXB‘BIEﬁ'Eties t -4-fu ropheny‘ )4- 6-{ 1h A'zbﬁi %H

-4 nyD-6+(1 A-dia -1-v1:4- ul

yl)-MhSdpeopatethiniddl | \ \ N F CI M5 (ESI) mlz: 486/488
([ MtH] +) (from | NTERVEDI ATE V11.4) EXAMPLE 1d:
2-(6-(1, 4-Di azepan-1-yl)-2- (4-fl uor q; 3- net hoxyphenyl ) -
4- oxoqui nazolin- 3(4HyLP-N-tert -@I acetam de WO

2008/ 033764 PCT/ US2007/(078p22

N
S
N

Cl
MS (ESI) m/z: 472 ([M+H]") (from INTERMEDIATE VII.6)

EXAMPLE 1f: (S)-2-(2-(3-Chloro-4-fluorophenyl)-6-(3-isopropylpiperazin-1-yl)-4-

oxoquinazolin-3(4H)-yl)}-N-isopropylacetamide

Cl
MS (ESI) m/z: 500/502 ([M+H]") (from INTERMEDIATE VI1.19)

EXAMPLE 1g: 2-(2-(3-Chloro-4-fluorophenyl)-4-oxo-6-(piperazin-1-yl)quinazolin-3(4 H)-yl)-
N-isopropylacetamide




57 H HNtOON N NI \ \NF M (ESI) mz: 482
([MrH] +) (from | NTERVEDI ATE VI 1 .5) EXAMPLE 1 e:
WQ@2{08408B64hl or o- 4- f | uor ophenyl ) - 6- (1, 4- di azepaPCT/Uy10)7/@78022
-oxoqui nazolin-3(4H) - yl)-N-isopropylacetamde Y HHN
ONNNI \ \, NFC WM (ESI) mz: 472 ([ MH +)
(from | NTERVEDI ATE VI | . 6) BE$AMPLE 1f:
(S)-2-(2-(3-Chl oro-4-fl uorophenyl)-6-(3-isopropyl pi per
azin-1-vl)-4-
oxoqui nazol i n- 3(4H) “N-i sopropyl acetamide Y HN /O
"I'j\~ O~NH NN F NS (ESI) mz: 500/502([I\/H-|—|]+)
(from | NTERVEDI ATE VI | . 9)0 EXAI\/P
2-(2-(3-Chloro-4-fluor m\pl6(p|pera2|n1yl
) qui nazol i n-3(4H)-yl) - i syI acet am de WO
2008/ 033764 PCT/ US2 8 HN /O

F
Cl

S (ESI) m/z: 458/460 ([M+H]") (from INTERMEDIATE VI1.28)

EXAMPLE 1h: 2-(2-(3-Chloro-4-fluorophenyl}-6-(3-methyl-1.4-diazepan-1-yl)-4-

oxoquinazolin-3(4H)-yl)-N-isopropylacetamide

T

S (ESI) m/z: 486 (IM+H]") (from INTERMEDIATE VI1.18)

EXAMPLE 1i: 2-(6-(1,4-Diazepan-1-yl)-2-(4-fluoro-3-methoxyphenyl)-4-oxoquinazolin-3(4 H)-

vl)-N-isopropylacetamide

S (ESI) m/z: 468 ([M+H]") (from INTERMEDIATE VI1.7)

EXAMPLE 1j: 2-[2-(3-Chloro-4-fluorophenyl)-6-(6-fluoroperhydro-1,4-diazepin-1-yl)-4-0xo-

4H-quinazolin-3-yl]-N-isopropylacetamide




l[j\~oH N NI \ FCA M (ESI) mz: 458/ 460

[ MtH +) (from | NTERVEDI ATE VI1. 28) EXAMPLE | h:

2q08/08B64hl or o- 4- f | uor ophenyl ) - 6- ( 3- et hyl - 1, BEeUsweperso22
1-yl)-4-

xoqui nazolin-3(4H) -yl )-N-isopropvl acetamde Y HNO N

ON I V' A\ N FCO M (ESlg mz: 486 ([MrH +) (from

| NTERVEDI ATE VI1.18) EXAMPLE 1 is

2-(6-(1,4-Di azepan-1-yl)-2-(4-fluoro-3-met hoxyphenyl) -

4- oxoqui nazol i n- 3(4H}( yl)-N-i soprr opvl acetam de Y H

HNtOON N ( J I NN F 1- M5 (ESI) mz: 468

([ MeH] +) (fromINTER ATE M | . ) MPLE 1j:

2-[2-(3-Chl oro-4-fluor » 6N( 6-f | uor oper hydro- 1, 4

- di azepi n-1-yl ) - 4- oxo-

4H qui nazol i n- 3-yl | PN

2008/ 033764 PCT/ U§

(
wQ
n
0

FOp¥ acet am de WO
078022 59

Cl
S (ESI) m/z: 490/492 ([M+H]") (from INTERMEDIATE VI11.27).

EXAMPLE 1k: 2-[2-(3-Chloro-4-fluorophenyl)-6-(dimethylperhydro-1,4-diazepin-1-yl)-4-oxo-

4H-quinazolin-3-yl]-N-isopropylacetamide

Cl
S (ESI) m/z: 500/502 (IM+H]") (from INTERMEDIATE VII.11).

EXAMPLE 1l: 2-[6-(Dimethylperhydro-1.4-diazepin-1-yl)-2-(4-fluoro-3-methoxyphenyl)-4-
ox0-4H-quinazolin-3-yl]-N-isopropylacetamide

S (ESI) m/z: 596 (M+H]") (from INTERMEDIATE VI1.10).

EXAMPLE 2a: N-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo0-6-perhydro-1.4-diazepin-1-yl-4H-

quinazolin-3-yllacetamide




YFHNOONH N NN Fcl M (ESI) mz: 490/492

([MtH +) (from | NTERVEDI ATE VII. 27). EXAMPLE | k:
WQ@2(08/08B6Lhl or 0- 4-f | uor ophenyl ) - 6- (di net hyl perPgHUs2007/é78022

- di azepi n-1-yl ) - 4- oxo-

4H qui nazol i n-3-yl]-N-i sopropyl acetamide y HNo O T ~H

NI ~NN FI1 / cl M (ES mz: 500/502 ([MH] +)

(from | NTERVEDI ATE VI 1. 11). EXAMPLE 11:

2- [ 6- (D net hyl per hydro- 1, 4-di azepi n-1-yl )-2-(4-fl uoro-

3- nmet hoxvphenyl ) - 4- Y

0X0- 4H- qui nazol i n- 3y

HN-to ONN F ,O MT

| NTERVEDI ATE VI 1. 10).

N-1 sopropyl - 2- [2 (3 met Nox yI) 4- 0x0- 6- per hydro-1,

4-di azepi n-1-yl - -3-yll acetam de WO

2008/ 033764 PCT/ US 078022 60

I-oN-lsopro Rcet am de y H
([MtH +) (from

4-[3-(Isopropylcarbamoylmethyl)-2-(3-methoxyphenyl)-4-oxo-3,4-dihydroquinazolin-6-
yllperhydro-1,4-diazepine-1-carboxylic acid tert-butyl ester (INTERMEDIATE VII.1) (50 mg,
0.091 mmol) was treated with 4 N HCI/MeOH (10 mL) and the resulting solution was stirred
at room temperature for 2 h. The reaction mixture was concentrated in vacuo to afford N-
isopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-perhydro-1,4-diazepin-1-yl-4H-quinazolin-3-
yllacetamide (EXAMPLE 2a) (40 mg, 0.091 mmol, 100%) as the hydrochloride salt.

Data for N-isopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-perhydro-1,4-diazepin-1-yl-4H-
quinazolin-3-ylJlacetamide (EXAMPLE 2a) (EXAMPLE 2a) hydrochloride salt: MS (ESI) m/z:
450 ([M+H]")

The following compounds were prepared in a similar manner from INTERMEDIATES VII:
EXAMPLE 2b: N-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-piperazin-1-yl-4 H-quinazolin-3-
yllacetamide

S (ESI) m/z: 436 ([M+H]") (from INTERMEDIATE VI1.3)

EXAMPLE 3a: N-lsopropyl-2-[2-(3-methoxyphenyl)-6-(4-methylperhydro-1,4-diazepin-1-yl)-

4-0x0-4H-quinazolin-3-yllacetamide




Il H HhH\OON N NN
ON44-[ 3- (1 sopropyl car banoyl net hyl ) - 2- ( 3- net hoxyphenyl )

WO 2008488784 4- di hydr oqui nazol i n- 6- PCT/US2007/078022
yl ] per hydro- 1, 4-di azepi ne- 1-carboxylic acid tert-butyl
ester (I NTERMEDI ATE VII.1) (50 ng, 0.091 mmol) was
treated with 4 N HCl/MeOH (g0 nl-) and the resulting
solution was stirred at roomtenperature for 2 h. The
reaction m xture was concentrated in vacuo to afford
N-
i sopropyl - 2-[ 2- (3- mpiyhaxyphenyl ) @&O-G-perhydro-l,
4-di azepi n-1-yl - 4H quinaz I|n 3- (?T] cet am de ( EXAMPLE
2a) (40 ng, 0.091 nmol; hydr ochl ori de
salt. Data for
N-i sopropyl -2-[2-( pteényl ) - 4- oxo- 6- per hydro-1,
4-di azepi n-1-yl - 4H nazol i n-3-yl ] acet ani de ( EXAMPLE
2a) (EXAMPLE 2a) hydtochloride salt: Ms (ESI) ml z:
450 ([N%Fﬂ+) The foIPsmAng conpounds were prepared in

m | NTER VI |
To Pl B3 PRBe s AT D BN OY s> ey ST r s ffeepin-r-

ybeuntandée NTRRKEDIAFEY. I(Il dcetdhiringecl)YinHibsGIU® ethaldl (RO InLIN was
achdI é@l %%%tﬂox?ﬂémm“@a@e %L&Y&Tﬂloﬂde ((NT%WEM_E%@') 'ﬁng 8.3 mmol).

Thqugw glpyre ugsoheated i ah g3y EPRAAtUTE- oy 2GrBt K JeadigR mixture
was dontestraAdERivBcdo; We)dark residue dissolved up in DCM (70 mL) and washed with
T ENC ST R A
pH 2+ am ‘rmthl\dr i I‘$a3[p-|1 caay) amirtbamyaltamtpbw greén hréeipiedtd whp esllegidd by
suc g Itratlon a’ﬁneep ru?ej prothjc)t Bv%gl |ed lf)ﬂ cI:hro R Dé@&E nvsnilc)a gel with a
gradlent of MeOH DCM (1:19 to 3 7, viv) as eluent to afford the product as an off-whlte solid
(0.60 g, 1.3 mmol, 32%). Recrystallization from EtOAc:DCM afforded pure N-isopropyl-2-[2-
(3-methoxyphenyl)-6-(4-methylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-quinazolin-3-
yllacetamide (EXAMPLE 3a) (0.35 g, 0.76 mmol, 18%) as a white solid.

Data for N-isopropyl-2-[2-(3-methoxyphenyl)-6-(4-methylperhydro-1,4-diazepin-1-yl)-4-oxo-
4H-quinazolin-3-yllacetamide (EXAMPLE 3a): "H NMR (300 MHz, CDCls): & 7.64 (d, 1H),
7.3-7.4 (m, 2H), 7.16-7.23 (m, 3H), 7.0 (dd, 1H), 5.71 (br d, 1H, amide N-H), 4.49 (s, 2H),
4.08 (m, 1H), 3.82 (s, 3H), 3.68 (dd, 2H), 3.61 (t, 2H), 2.76 (m, 2H), 2.57 (m, 2H), 2.39 (s,
3H), 2.06 (m, 2H), 1.15 (d, 6H) ppm; MS (ESI) m/z: 46 ([M+H]"), 949 ([M+Na]"); M.p. 204 °C

(decomp.).

x

The following compounds were prepared in a similar manner from INTERMEDIATES V and
Il:

EXAMPLE 3b: 2-[6-(3-Dimethylamino-pyrrolidin-1-y)-2-(3-methoxyphenyl)-4-oxo-4H-
guinazolin-3-yl]-N-isopropylacetamide




added et hyl 3-nethoxybenzi m date hydrochl ori de
(I NTERMEDI ATE 11.2) (1.8 g, 8.3 mmol ). The resultant
worzoossemas heated to at reflux tenperature fRCT/ES2007/078022
The reaction m xture was concentrated in vacuo, the
dark residue dissolved up in DCM (70 m -) and washed
wth 1 NHC (aq.) (3 X 20591L). The aqueous phase was
washed with EtQAc (20 nlL), basified to pH z 10-11
with 4 N NaOH (ag.) and the resultant pale green
precipitate was coO cted by suction filtration. The
crude product was ri&i ed by chronpat ography on
silica gel with a g ient of DM (1:19 to 3:7,
v/v) as eluent to afflqr priodyctNas an off-white
solid (0.60 g, 1.3 , ecry\stalllzatlonfrom
Et QAc: DCM af f or degpurex ropyl 2-[2-
( 3- met hoxyphenyl ) 4- et hyl per hydro-1
4-di azepi n-1-yl ) - 4~p%Xo0- 4H qui nazol i n-3 yl ] acet am de
(EXAMPLE 3a) (0.35 &, 0.76 mol, 18% as a white
solid. Data for
MSNEBB @p#: apy \IMRH[ R odr INEERRIEDATEY U lané tNFERRER DR rp @y dr o
-1, 4-di azepi n- 1-yl ) - 4- oxo-
4H qui nazol i n- 3-yl ] acet am de (EXAMPLE 3a): 1H NWR (300
EXMAP|E GDC2-B-(3-Bmethglamirometii)-piperigindt-v1)-2-(3- metk@@phenvl) -4-0x0-4H-

dd, 1 5.71 (br d, 1 H,
uidazbfir-ZvAR-i63Bro @cta%o%H)( 4 ogb(m 1 H)( r3 82 (s,

3H), 3.68 (dd 2 76 (m 2H), 2.57

(m2H) 239(s 06( H)I115(d 6H)
ppm MS (ESI) nlz: (W ('NVENa] +) ; M p.
204 C (deconp.). T C fII ng conmpounds were
prepared in a sim @ maHner from | NTERMEDI ATES V and
11: EXAWVPLE 3b:
2-[6-(3-Di net hyl am - pyrrolidin-1-yl)-2-(3-nmethoxyphe
nyl ) - 4- oxo- 44 qui nazol i n-3-yl]-N-i sopropyl acet ani de

MSVES B @08/403 Ve #] PEbMUNZ ERMEDTSIE22 5 a6@ INTHRMESDARE 1) | N
N ON, M5 (ESI) mz: 464 ([ M+H +) (from | NTERVEDI ATE
V.4 and | NTERMEDI ATE 11. 2) EXAI\/PLE 3(:

EX2AMPBE 3@- [Ntsaprdpyl-2riH-(@cmethd : { 2]

quitdBREEYhAcefbinfieR- 4H

MS (ESI) m/z: 450 ([M+H]") (from INTERMEDIATE V.6 and INTERMEDIATE 11.2)

EXAMPLE 3e: N-lsopropyl-2-[2-(3-methoxyphenyl)-4-0x0-6-((S)-3-piperidin-1-
ylmethylpiperidin-1-yl)-4 H-quinazolin-3-yl]




qui nazolin-3-yl]-Nisopropylacetamde H N~-O O NN N
N Ol~ M5 (ESI) mz: 492 ([ M:H +) (from | NTERMVEDI ATE
wO2@s8@asated NTERVEDI ATE 11.2) EXAMPLE 3d: PCT/US2007/078022

N- | sopropyl - 2-[ 2- ( 3- met hoxyphenyl ) - 6- (4- net hyl - pi peraz
in-1-y1)-4-oxo0-4H quinazolin-3-yl]Jacetamde Y HN O O
~N~ N NN dI, M5 (ESI) ggz: 450 ([MtH +) (from

| NTERVEDI ATE V. 6 and | NTERVEDI ATE 11.2) EXAMPLE 3e:

N- | sopropyl - 2-[ 2- ( 3- met hoxyphenyl ) - 4- oxo- 6- ((S) - 3- pi pe

ridin-1- ylnmethyl gl pepi di n-1-yl)-4H quinazolin-3-yl]
WD 2008/ 033764 [ PS2097/ 078022 163 [H}y NOO NI N N
N OM (ESI) nlz: 2 AN Qv | DMERMVEDI ATE V. 7

and | NTERVEDI ATE 11. 2
N- | sopropyl - 2-[ 2
ridin-1-
yl met hyl pi peri di n>

H NTO O 0o
N

MS (ESI) m/z: 532 ([M+H]") (from INTERMEDIATE V.7 and INTERMEDIATE 11.2)

LE 3f:
envl) - 4- oxo-6- ((R) - 3- pi pe

-yl )-4H qui nazol i n-3-yl ] acet am de

EXAMPLE 3f: N-lsopropyl-2-[2-(3-methoxyphenyl)-4-0x0-6-((R)-3-piperidin-1-
ylmethylpiperidin-1-yl)-4 H-quinazolin-3-yl]lacetamide

T eve

SN

MS (ESI) m/z: 532 ([M+H]") (from INTERMEDIATE V.9 and INTERMEDIATE I1.2)

EXAMPLE 3g: N-Isopropyl-2-[2-(3-methoxyphenyl)-4-ox0-6-(3-piperidin-1-ylmethylpiperidin-

1-yI)-4 H-quinazolin-3-yllacetamide

Y“\EZ‘L@C@O

SN

MS (ESI) m/z: 532 ([M+H]") (from INTERMEDIATE V.10 and INTERMEDIATE 11.2)

EXAMPLE 3h: N-lsopropyl-2-[2-(3-methoxyphenyl)-4-ox0-6-(4-phenylperhydro-1,4-diazepin-
1-yI)-4 H-quinazolin-3-yllacetamide




N N/ 1 NOI~ M (ESI) mz: 532 ([MtH +) (from

| NTERVEDI ATE V.9 and | NTERVEDI ATE 11.2) EXAMPLE 3g:
wOoRdosop7epyl - 2- [ 2- ( 3- met hoxyphenyl ) - 4- oxo- 6- ( 3PEI/PE200T78022

n- 1-yl met hyl pi peri di n-

1-v1)-4H qui nazolin-3-yl]Jacetamde H -YNNOON ,, N

NN/ O, Ms (ESI) mz: 534 ([MtH +) (from

| NTERVEDI ATE V. 10 and | NTERMEDI ATE 11.2) EXAWVPLE 3h:

N- | sopr opyl - 2-[ 2- ( 3- met hoxyphenyl ) - 4 0X0- 6- (4- phenyl pe

rhydro-1 , 4- dlazepln-

1-vl)-4H qU| nazol i -yl ]acetam de2008/ 033764
PCT/USZOO7/078022 64 HNTO ON N N O-, M5 (ESI)
mz: 526 ([N%Fﬂ+) d NTER E V.12 and

| NTERVEDI ATE 11. 2) PL 3|

N-tent-Butyl -2-[2-(3-

-1, 4-di azepi n-1-y 4

0x0- 4H qui nazol i n I]acetam de OO0 r N> HNT NNV

NC M (ESI) mzZY482/484 ([MH +) (from

| NTERVEDI ATE V. 13 and | NTERMEDI ATE 11.1) EXAWPLE 3j:

2-[2-(3- Chlorophenyr) 6- (4- net hyl per hydro- 1, 4-di azepin
MS-(ESW In)z: 4260 A (from INTERMEDIATE V.12 and INTERMEDIATE 11.2)

Io -6- (4- et hyl per hydro

EXAMPLE 3i: N-fert-Butyl-2-[2-(3-chlorophenyl)-6-(4-methylperhydro-1.4-diazepin-1-yl)-4-
oxo-4H-quinazolin-3-yl]lacetamide

Cl
S (ESI) m/z: 482/484 ([M+H]") (from INTERMEDIATE V.13 and INTERMEDIATE 11.1)

EXAMPLE 3j: 2-[2-(3-Chlorophenyl)-6-(4-methylperhydro-1.4-diazepin-1-yl)-4-ox0-4H-

quinazolin-3-yl]-N-isopropylacetamide

S (ESI) m/z: 468/470 ([M+H]") (from INTERMEDIATE V.1 and INTERMEDIATE 11.1)

EXAMPLE 3k: 2-[6-[1.4"1Bipiperidinyl-1'-yI-2-(3-methoxyphenyl)-4-oxo0-4H-quinazolin-3-yl]-N-
isopropylacetamide




qui nazolin-3-yl]-N-isopropylacetamde Y HNO N NI \
Nomi 1IN CI MS (ESI) mlz: 468/470 ([ MtH +) (from

wo MDERER ATE V.1 and | NTERVEDI ATE 11.1) EXAMRUEUSI007/078022
2-[6-[1,4"1Bipiperidinyl-1"yvl-2-(3-nmethoxvphenyl)-4-o0
X0- 4H qui nazolin-3-yl]-N isopropyl acetam de WO
2008/ 033764 PCT/ US2007/078022 65 HN ON N Na N M5
(ESI) mz: 518 ([ MtH +) (from I NTERVEDI ATE V. 15 and
| NTERVEDI ATE 11.2) EXAMPLE 31:
N- | sopr opyl - 2-{ 2- -nethoxyphenvl) o 6-[ 3- (2- pi per
idin-1-ylethyl)a i dyn-

1-yl]-4H qui nazol i n® yO}aceta O ONY-"~No N
p-N/ O- M5 (ESI) 51 +) (from

| NTERVEDI ATE V. 16 and I E 11.2) EXAWPLE 3m
enyl) 6- ( 3- nor phol i n- 4-vyl

N- | sopropyl - 2-[ 2-

nethylpiperidin-

yl) - 4- oxo- 4H qui ol i n- 3-y|]acetanide H ~NTO O ~O N
N, N N OM (ESlI)y,mz: 534 ([MrH +) (from

| NTERVEDI ATE V. 17 dhd | NTERVEDI ATE 11.2) EXAMPLE 3n:

MSEE%F)Wf.%ﬁB"([MZHE P rloRr INBERRREDRAENY h 3 afs RSER/MECIATE pey i di

yl met hyl pyrrolidin-1-yl)-4H qui nazol i n-3-yl ] acet am de
EXX0PLO BB/ B B3 o8y G2/ 852010 Xy dhéBRL ox0-6-[3-(2-piperidin-1-ylethyl)azetidin-

1-vl]-4H-quinazolin-3-yl}acetamide

Ujgwo

S (ESI) m/z: 518 ([M+H]") (from INTERMEDIATE V.16 and INTERMEDIATE 11.2)

EXAMPLE 3m: N-lsopropyl-2-[2-(3-methoxyphenyl)-6-(3-morpholin-4-ylmethylpiperidin-1-
yl)-4-0x0-4H-quinazolin-3-yl]acetamide

k/@@

S (ESI) m/z: 534 ([M+H]") (from INTERMEDIATE V.17 and INTERMEDIATE 11.2)

EXAMPLE 3n: N-lsopropyl-2-[2-(3-methoxyphenyl)-4-ox0-6-(3-piperidin-1-
ylmethylpyrrolidin-1-yl)-4H-quinazolin-3-yl]acetamide




66 HNOONND NN M (ESI) mz: 518 ([MtH +) (from
| NTERVEDI ATE V. 14 and | NTERMEDI ATE 11.2) EXAWPLE 3o0:
wOoRdosop7epyl - 2- [ 2- ( 3- met hoxvphenyl ) - 4- oxo- 6- ( 3PEI/PE200T78022
n- 1-yl met hyl azeti di n-
1-yl)-4H qui nazolin-3-yl]acetamde H ,,TNF-NO O N~ N
\/ NN M (ESI) mz: 504 ¢ MtH +) (from | NTERVEDI ATE
V.11 and | NTERVEDI ATE 11.2) EXAMPLE 3p:
2-[6- (4-Di net hyl am nopi peri di n-1-yl)-2-(3-nmet hoxypheny
| ) - 4- oxo- 4H quinagol in-3-yl]-N-i sopropyl acet ami de y
HNOON N NN Ofﬁs PESI) m@wl—ﬂ +) (from
| NTERMEDI ATE V. 8 "and | NrRERVEDIMT N EXAVPLE 3q:
2-[2-(4- Fl uoro- 3- met hgxyp [)-6-((S)-3-nethyl pi peraz
in-1-yl)-4-oxo0-4 N
qgui nazol i n-3-yl]- opr opyl acet am de WD 2008/ 033764

PCT/ US2007/ 078022 167 |1 HNO O (NH N N

_0

MS (ESI) m/z: 518 ([M+H]") (from INTERMEDIATE V.14 and INTERMEDIATE 11.2)

EXAMPLE 30: N-lsopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-(3-piperidin-1-yImethylazetidin-
1-yI)}-4H-quinazolin-3-yl]lacetamide

T

_0

MS (ESI) m/z: 504 ([M+H]") (from INTERMEDIATE V.11 and INTERMEDIATE 11.2)

EXAMPLE 3p: 2-[6-(4-Dimethylaminopiperidin-1-y)-2-(3-methoxyphenyl)-4-oxo-4H-

quinazolin-3-yl]-N-isopropylacetamide

MS (ESI) m/z: 478 ([M+H]") (from INTERMEDIATE V.8 and INTERMEDIATE I1.2)

EXAMPLE 3q: 2-[2-(4-Fluoro-3-methoxyphenyl)-6-((S)-3-methylpiperazin-1-yl)-4-oxo-4H-

quinazolin-3-yl]-N-isopropylacetamide




N FO M (ESI) nlz: 468 ([ MtH +) (from | NTERMEDI ATE

V.18 and | NTERVEDI ATE 11.3) EXAMPLE 3r: 2-[6-(Dim
werdvglopi7per azi n- 1-yl ) - 2- (4-f | uor o- 3- met hoxy phePg1/US200D%78022

0-4H qui nazolin-3-yl'-Nisopropyl acetam de de HNO O

NH NN NF O M (ESI) mz: 482 ([MtH +) (from

| NTERVEDI ATE V. 19 and | NTERMEDI ATE 11.3) EXAMPLE 3s:

2-(6-(2, 5-Di net hyl pi perazi n-1-yl)-2-(4-fl uoro-3- nmet hox

yphenyl) - 4- oxo- 4H

qui nazol i n-3-yl ) - N-Psepropyl acetam de Y H\vO O ~' ' rNH

N NN 11 F O- M (ESlg mz: 482 ([MH +) (from

| NTERVEDI ATE V. 20 and VEDI A .3) EXAMPLE 3t:

2-[2-(4-Fluoro-3-netho phen \(,;\&ahydropyrido[l,z

-al pyrazin-2-yl)-4-

0x0- 4H qui nazol i n-3
S (ESI) m/z: 468 ([M+H]") (from INTERMEDIATE V.18 and INTERMEDIATE 11.3)

opyl acet am de WD
078022 68 | HNTON ON N

2008/ 033764 PCT/ US2

EXAMPLE 3r: 2-[6-(Dimethylpiperazin-1-yl)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-4H-

quinazolin-3-yl]l-N-isopropylacetamide

S (ESI) m/z: 482 ([M+H]") (from INTERMEDIATE V.19 and INTERMEDIATE 11.3)

EXAMPLE 3s: 2-(6-(2.5-Dimethylpiperazin-1-yI)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-4H-

quinazolin-3-yl)-N-isopropylacetamide

S (ESI) m/z: 482 ([M+H]") (from INTERMEDIATE V.20 and INTERMEDIATE 11.3)

EXAMPLE 3t: 2-[2-(4-Fluoro-3-methoxyphenyl)-6-(octahydropyrido[1,2-a]pyrazin-2-yl)-4-

ox0-4H-quinazolin-3-yl]-N-isopropylacetamide




N FO M (ESI) mz: 508 ([MtH] +) (from I NTERVEDI ATE
V.46 and | NTERVEDI ATE 11.3) EXAMPLE 3u:

WQ@2(408408864hl or o- 4- f | uor ophenyl ) - 6- (di et hyl pi pRCHES20071078022
y1) - 4- oxo- 4H qui nazolin-3-yl]-Nisopropyl acetam de y
HNOOTrINH NN NFcl M (ESI) nlz: 486/488
([ MtH +) (from | NTERMVEDI ATEsgV. 24 and | NTERVEDI ATE
11.4). EXAMPLE 3v:
2-[2-(3-Chl oro-4-fluorophenyl)-6-(1, 4-di azabi cycl o[ 3. 2
.21non-4-v1) 4- oxo\ﬂﬁﬁ
gui nazolin-3 yI] rﬁopcgopylacetamde y HNtO O N (~N
\' ~NI / Fjll" cl SI) m 981500 ([ M+H] +)
(from | NTERVEDI ATE V. RVEQI ATE 11. 4) .

EXAVPLE 3w
2-{2-(3-Chl oro-4-f
rhydro-1,4-diazem
yl ' -4-0xo0-4H qui FRAzgtI n- 3-yl }- N-i sopropyl acet am de WO
2008/ 033764 PCT/ US2@)7/ 078022 69 Y HNCo O N\ ON
-\ H \ NF I /

S (ESI) m/z: 508 ([M+H]") (from INTERMEDIATE V.46 and INTERMEDIATE 11.3)

-6-[4- (2- hydroxyet hyl) pe

EXAMPLE 3u: 2-[2-(3-Chloro-4-fluorophenyl)-6-(dimethylpiperazin-1-yl)-4-oxo-4 H-

quinazolin-3-yl]l-N-isopropylacetamide

S (ESI) m/z: 486/488 ([M+H]") (from INTERMEDIATE V.24 and INTERMEDIATE 11.4).

EXAMPLE 3v: 2-[2-(3-Chloro-4-fluorophenyl)-6-(1.4-diazabicyclo[3.2.2]non-4-yl)-4-oxo0-4H-

quinazolin-3-yl]l-N-isopropylacetamide

S (ESI) m/z: 498/500 ([M+H]") (from INTERMEDIATE V.47 and INTERMEDIATE 11.4).

EXAMPLE 3w: 2-{2-(3-Chloro-4-fluorophenyl)-6-[4-(2-hydroxyethyl)perhydro-1,4-diazepin-1-

vl]-4-ox0-4H-quinazolin-3-yI}-N-isopropylacetamide




cl M5 (ESI) mz: 516 ([MrH +) (from I NTERVEDI ATE V. 22
and | NTERVEDI ATE 11.4). EXAMPLE 3x:

WQ@2(408408864hl or o- 4- f | uor ophenyl ) - 6- ( ( R) - 3- met hyP@i/ps20az078022
n-1-yl)-4-oxo- 4H
qui nazolin-3-yl]-Nisopropylacetamde y HNO O NH N\
N FI / cl M (ESI) mz: &2/474 ([M:H +) (from
| NTERVEDI ATE V. 25 and | NTERMEDI ATE 11.4) EXAWPLE 3y:
2-[2-(3-Cnloro-4-fluorophenyl)-6-(4-isopropyl pi perazin

-1-yl)-4-oxo-4H nazol | n 3- yI ] - N-i sopropyl acet am de
HNOON.' TNN l\/IS(ESI)rﬂz 500
([MrH +) (from | NTER DPATE V 23 & NTERI\/EDI ATE
11.4). EXAMPLE 3z:

2-[2-(4-Fl uoro- 3- tho pI) 6- (4- |sopropyl pi per azi
n-1-yl)-4-oxo-4H

qui nazol i n-3-yl | opr opyI acet anm de WD 2008/ 033764
PCT/ US2007/ 078022 40 YHN OO NN F 1 / M (ESI)
mz: 497 ([ MtH| rom | NTERVEDI ATE V. 23 and

MS| (RS ERNEDI W][Mﬂtl][ rpm INERRMEDRA TA/Y.22 and INTERMEDIATE I1.4).
2-[6- (4 Ethyl per hydro-1, 4-di azepin 1- yI) 2- (3- met hoxyp

)3 0- 4H %u i nazol i n- 3- |¥ g Ryl acet am de
EXANPK% O3 21[2:(3 Chloro-4-fluorophenyl)-6-((R)- -metthDID razin-1-yl)}-4-oxo-4H-

quinazolin-3-yl]-N-isopropylacetamide

Cl
S (ESI) m/z: 472/474 ([M+H]") (from INTERMEDIATE V.25 and INTERMEDIATE I1.4)

EXAMPLE 3y: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-isopropylpiperazin-1-yl)-4-oxo-4H-
guinazolin-3-yl]-N-isopropylacetamide

Cl
S (ESI) m/z: 500 ([M+H]") (from INTERMEDIATE V.23 and INTERMEDIATE 11.4).

EXAMPLE 3z: 2-[2-(4-Fluoro-3-methoxyphenyl)-6-(4-isopropylpiperazin-1-yl)-4-oxo-4 H-
quinazolin-3-yl]l-N-isopropylacetamide




NN O Amxture of
N-i sopropyl - 2-[ 2- ( 3- met hoxyphenyl ) - 4- oxo- 6- per hydro-1,
wad2@BazEp n- 1-yl - 4H qui nazol i n- 3-yl ] acet am dePCEXSNPLE 8022
2a) hydrochloride salt (50 ng, 0.103 muol), ethyl
brom de (22 ng, 0.21 mmol), and K2CO3 (43 ny, 0.31
mmol ) in acetonitrile (5 mMz) was heated to refl ux
for 24 h. The m xture was then cooled, filtered and
concentrated in vacuo. The crude residue was purified
by preparative HPL afford
2-[6-(4-ethyl perhydiQ- 1o4-
di azepin-1-yl)-2-(3- nEih.'
-3-yl]-Ni sopropyl acet ag
0. 010nmmol , 10% as the
2-[6-(4- ethylperhyo
henyl ) - 4- oxo- 4H q 3-yl]-N-isopropyl acet am de
(EXAMPLE 4a) hydrochforide salt: M5 (ESI) mz: 478
([ MFH +), 955 ([ 2MFH +), 977 ([2MeNa] +) . The
msf(ekl) avd:ng7 gerPeYAdE INGERMEDERAE @d3 bid ANTERMEDRATERBNET
fron1EXANPLES 1 or 2: EXAWVPLE 4b:
N- | sopropyl - 2-[ 6- (4-i sopropyl per hydro- 1, 4-di azepi n-1-y
[)-2-(3-
nmet hoxyphenyl ) - 4- oxo- 4H qui nazol i n- 3-yl ] acet am de WO

2008/ 033764 PCT/ US2007/ 078022 71 Y HN /O ON NN
EXSMPLE Ka:CR4[6-(4nEthylpemhydren! A-diagey Uk ¢ § ANRDH

qw@a"’z))hw&)ﬁ&vlacetamlde
N-Tsopropyl -2-{2-(3-net hoxyphenyl ) -4-oxo0-6-[4-(2, 2, 2-t
rifluoroethyl)perh

1, 4-di azepi n-1-yl | 1dH-_@ui nazol i 3ﬁ§T}acetanide FF
N ° Pﬁ

HNtOo (/-NF "\ J
\N

A mixture of N-isopropyl-2-[2-(3-methoxyphenyl)-4-oxo-6-perhydro-1,4-diazepin-1-yl-4H-
quinazolin-3-yllacetamide (EXAMPLE 2a) hydrochloride salt (50 mg, 0.103 mmol), ethyl
bromide (22 mg, 0.21 mmol), and K,CO3; (43 mg, 0.31 mmol) in acetonitrile (5 mL) was

yphenf/\N4 0x0- 4H qui nazol i n
e NEXAVPLE 4a) (5.1 ng,
Iorlde salt. Data for

SN

heated to reflux for 24 h. The mixture was then cooled, filtered and concentrated in vacuo.
The crude residue was purified by preparative HPLC to afford 2-[6-(4-ethylperhydro-1,4-
diazepin-1-yl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-3-ylJ-N-isopropylacetamide
(EXAMPLE 4a) (5.1 mg, 0.010mmol, 10%) as the hydrochloride salt.

Data for 2-[6-(4-ethylperhydro-1,4-diazepin-1-yl)-2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-
3-yl]-N-isopropylacetamide (EXAMPLE 4a) hydrochloride salt. MS (ESI) m/z: 478 ([M+H]"),
955 ([2M+H]"), 977 ([2M+Na]").

The following compounds were prepared in a similar manner from EXAMPLES 1 or 2:
EXAMPLE 4b: N-Isopropyl-2-[6-(4-isopropylperhydro-1.4-diazepin-1-y|)-2-(3-
methoxyphenyl)-4-0x0-4 H-quinazolin-3-yl]acetamide




NO M (ESI) mz: 532 ([M+H +) (from EXAMPLE 2a)
EXAVPLE 4d:

wOoRdsop76pyl - 2- [ 6- [ 4- (2- met hoxyet hyl ) per hydr o- BRCHUS10a7Z€78022
pin-1-yl]-2-(3-
nmet hoxyphenyl ) - 4- oxo- 4H qui nazol i n- 3-yl ] acetam de Y
/[--] OHNFNOON N NI V' N/ O M5 (ESI) mz: 508
([ MtH] +) (from EXAMPLE 2a) EXAMPLE 4e:
2-[ 6- (4-Benzyl per hydro- 1, 4-di azepi n-1-yl ) - 2- ( 3- met hoxy
phenyl ) - 4- oxo- 4H
qgui nazol i n-3-yl] - N-q7Nso opyl acet
PCT/ US2007/ 078022 bCO O
(ESI) mz: 540 ([ MH
2-[6-(4- Cyanonet hyl
per hydro- 1, 4-di aze
4H qui nazol i n- 3-yl
N NN OM (ESI)

Yde WO 2008/ 033764
NN NO-, M
LE 2a) EXAMPLE 4f:

A - (3- met hoxyphenyl ) - 4- oxo-
i sopropyl acetam de -N HN~O O N
z: 489 ([M+H +) (from EXAMPLE 2a)

EXAVPLE 4g: 0
Ms%ﬁéﬁﬁggé%?h%p.w?@féxmﬁﬁ syc! opropyl net hyl per hydro- 1

0x0- 4H qui nazol i n-3-yl]-N-i sopropyl acet am de
EXAMPLE 4c: N-lsopropyl-2-{2-(3-methoxyphenyl)-4-ox0-6-[4-(2.2 2-trifluoroethyl)perhydro-
1.4-diazepin-1-yl]-4 H-quinazolin-3-yl}acetamide

MS (ESI) m/z: 532 ([M+H]") (from EXAMPLE 2a)

EXAMPLE 4d: N-lsopropyl-2-[6-[4-(2-methoxyethyl)perhydro-1.4-diazepin-1-yl]-2-(3-
methoxyphenyl)-4-oxo0-4H-quinazolin-3-yl]acetamide

%QJ
2

MS (ESI) m/z: 508 ([M+H]") (from EXAMPLE 2a)

O_

EXAMPLE 4e: 2-[6-(4-Benzylperhydro-1.4-diazepin-1-yl)-2-(3-methoxyphenyl)-4-oxo-4H-

quinazolin-3-yl]-N-isopropylacetamide




YHNTOY O~/N NNomi NC M (ESI) nmz: 508/5010
([MrH +) (from EXAMPLE 1 b) EXAMPLE 4h:

wWQ@2(408/083%64Lycl opr opyl net hyl per hydr o- 1, 4- di azepi PET/U§10)7/@78022
- (3- net hoxyphenyl ) - 4-
0x0- 4H qui nazol i n-3-yl ] - N-i sopropyl acet am de WO
2008/ 033764 PCT/ US2007/078022 73 HN'COON NN NO
MS (ESI) mz: 504 ([M+H +) (from EXAMPLE 2a) EXAMPLE
4i :

N-tert-Butyl-2-{2 chloro4fluor nyl)-6-[4-(2-hy
droxyethyl)perhyq

di azepin-1-yl]-4 4BI- qui na 3-yl }acetam de OH
HN,rOo N NN NFI-~1 1NJ
N-tert-Butyl-2-(2-(3- Nehi uor ophenyl )-6-(1, 4-di a

zepan- 1-yl ) - 4- oxg Ay O -3(4H) yl)acetam de
(EXAMPLE 1c) (1d , 0. 206 nmol ), 2-bronoet hanol (206
ng, 0.117 m, 1.%46 mvol) and potassium carbonate (57
ng, 0.412 mml) ia DV (1 n-) was heated in a

m crowave at 100 C for 10 mn. The reaction m xture

MS((BS!) 171540 dN+Hhi oty PXAMR-EB38)SCX el uting in MeOH t hen
2M NH3/ MeOH. Sol vent was evapor at ed under reduced

Exglg/lﬁgl? ggg [8 ?A{j Cvé) ro%% peIhl\'}crirtoqu dlggerplmf -vIQZk?é/ mlél hoxvohenvl) 4-0x0-

4HNuiherdlinBut\WN-is@prb@rdcatabiideor o- 4- f | uor ophenyl ) - 6-
[ 4- (2- hydroxyet hyl ) perhydro-1,
4-di azepi n- 1-yl ] - 4F oxo- 4H qui nazol jA==3wyl } acet am de

(EXAMPLE 4i) (39 mgfo.gm mml(\‘/g;)% as a white

solid.
\ N
NS
N

S (ESI) m/z: 489 ([M+H]") (from EXAMPLE 2a)

ol

EXAMPLE 4g: 2-[2-(3-Chlorophenyl)-6-(4-cyclopropylmethylperhydro-1.4-diazepin-1-yl)-4-
o0x0-4H-quinazolin-3-yl]-N-isopropylacetamide

S (ESI) m/z: 508/5010 ([M+H]") (from EXAMPLE 1b)

EXAMPLE 4h: 2-[6-(4-Cyclopropylmethylperhydro-1,4-diazepin-1-yl)-2-(3-methoxyphenyl)-4-
ox0-4H-quinazolin-3-yl]-N-isopropylacetamide




Data for
N-tert-butyl-2-{2-(3-chloro-4-fluorophenyl)-6-[4-(2-hy
waele@wrpsa7hy/| ) per hydro-1, 4- PCT/US2007/078022

di azepi n- 1-yl ] - 4- oxo- 4H qui nazol i n- 3-yl } acet am de
(EXAMPLE 4i): M5 (ESI) mz: 530/532 ([MtH +). EXAMPLE
4j : 7
N-tert-Butyl-2-{2-(4-fluor 0-33- nmet hoxyphenyl )-6-[4-(2-h
ydr oxyet hyl ) per hydr o-
1, 4-di azepin-1-y - 0X0- 4H qui nazol ip+3-yl }acet am de
WO 2008/ 033764 PCTY USR007/ 07802 HN,rO O N N N
NF\ ,0 M (ESI) z0 526 ( +) (from EXAMPLE
1d) EXAVPLE 4k: \’:}
2-{2-(3-Chl orophenyl) 6[ y
per hydro- 1, 4- di azep
1-yl]-4-ox0-4H ¢ ;
HNONON -to ‘
(from EXAMPLE 1 b)o EXAMPLE 41:
2-{2- (3-Chl orophenyT) - 6-[ 4- (2, 2-di fl uorocycl opr opyl net
MSHEB)) pes: Bpd (o] )’Jr('from EXAMPLE 2a)
di azepi n- 1-yl] - 4- oxo-4H qui nazol i n-3-yl }-N-i sopropyl ac

et am de YHNOI\FTF (- >F NNomi N C
EXAMPLE 4i: N-tert-Butyl-2-{2-(3-chloro-4-fluorophenyl)-6-[4-(2-hydroxyethyl)perhydro-1.4-

diazepin-1-yl]-4-oxo0-4H-quinazolin-3-yl}acetamide

| oxet an- 3-yl net hyl)

Cl

N-fert-Butyl-2-(2-(3-chloro-4-fluorophenyl)-6-(1,4-diazepan-1-yl)-4-oxoquinazolin-3(4 H)-
yh)acetamide (EXAMPLE 1c¢) (100 mg, 0.206 mmol), 2-bromoethanol (206 mg, 0.117 ml,
1.646 mmol) and potassium carbonate (57 mg, 0.412 mmol) in DMF (1 mL) was heated in a
microwave at 100 °C for 10 min. The reaction mixture was filtered and purified by SCX
eluting in MeOH then 2M NH3/MeOH. Solvent was evaporated under reduced pressure and
product further purified by HPLC. This afforded N-tert-butyl-2-{2-(3-chloro-4-fluorophenyl)-6-
[4-(2-hydroxyethyl)perhydro-1,4-diazepin-1-yl]-4-oxo-4H-quinazolin-3-yl}acetamide
(EXAMPLE 4i) (39 mg, 0.074 mmol, 90%) as a white solid.

Data for N-tert-butyl-2-{2-(3-chloro-4-fluorophenyl)-6-[4-(2-hydroxyethyl)perhydro-1,4-
diazepin-1-yl]-4-oxo-4H-quinazolin-3-yl}acetamide (EXAMPLE 4i): MS (ESI) m/z: 530/532
(IM+H]").

EXAMPLE 4. N-tert-Butyl-2-{2-(4-fluoro-3-methoxyphenyl)-6-[4-(2-hydroxyethylperhydro-

1.4-diazepin-1-yl]-4-oxo0-4H-quinazolin-3-yl}acetamide




M5 (ESI) mz: 544/546 ([ M+H] +) (from EXAMPLE 1b)

EXAVMPLE 4m
wQ@2q084083%641 uor o- 3- net hoxyphenyl ) - 6- [ 4- ( 3- met hyPORESN7/®78022

-yl met hyl ) per hydro-

1, 4-di azepi n-1-yl ] - 4- oxo- 4H qui nazol i n- 3-yl } - N-i soprop

yl acet am de WO 2008/ 033764 -RCT/ US2007/ 078022 75 HN N

O N N-to \N F M (ESI) mz: 552 ([MtH +) (from

EXAMPLE 1i) EXAMPLE 4n:

2-[6-[4-(2,2-Difl udrocycl opropyl rretl/ﬁil})ﬂer hydr o- 1, 4-di

azepi n-1-yl]-2-(4-f]l uoro-

3- met hoxvphenyl ) - 44 e‘,e qui na Nn- 3-yl]-Ni sopropyl

acetamde HN OO N-F F|INJ N ,O M (ESI) m z:

558 ([ MtH +) (from VWPDE RN EXAVPLE 4o0:
2-{2-(3-Chl oro-4-fluor
yl met hyl ) per hydr o
di azepin-1-yl]-4-
etamide HN N JN IN-toN Fa

MS (ESI) m/z: 526 ([M+H]") (from EXAMPLE 1d)

EXAMPLE 4k: 2-{2-(3-Chloropheny)-6-[4-(3-methyloxetan-3-ylmethyl)perhydro-1.4-diazepin-

1-yl]-4-0x0-4 H-quinazolin-3-yI}-N-isopropylacetamide

Ti ()~
;ﬁgﬁ
Cl

MS (ESI) m/z: 538/540 ([M+H]") (from EXAMPLE 1b)

EXAMPLE 4l: 2-{2-(3-Chlorophenyl)-6-[4-(2.2-difluorocyclopropylmethylperhydro-1.4-

diazepin-1-yl]-4-oxo0-4H-quinazolin-3-yl}-N-isopropylacetamide

Lo
s @ ¢
v

MS (ESI) m/z: 544/546 ([M+H]") (from EXAMPLE 1b)

F

EXAMPLE 4m: 2-{2-(4-Fluoro-3-methoxyphenyl)-6-[4-(3-methyloxetan-3-ylmethyl)perhydro-
1,4-diazepin-1-yl]-4-oxo0-4H-quinazolin-3-yI}-N-isopropylacetamide




M5 (ESI) mz: 556/558 ([M-H] +) (from EXAMPLE | e)
EXAMPLE 4p:
wQ@2q08408B64hl or o- 4- f | uor ophenyl ) - 6-[ 4- (2, 2- di f | BCF/U82007/078022
propyl nmet hyl ) per hydr o-
1, 4-di azepi n-1-yl ] - 4- oxo- 4H qui nazol i n- 3-yl } - N-i soprop
yl acet am de WD 2008/ 033764 RCT/ US2007/ 078022 76 F HN

OONoFr NJ NN FCO M (ESI) niz: 562/ 564
([MH +) (from EXAMPLE | e) EXAMPLE 4q

2-{2-(4-Fl uoro-3- H%Lhoxyphenyl) 6- [4 - hydr oxyet hyl ) p
er hydro-1, 4-di azep

1-yl]-4-oxo- 4FFQUI Pl@ 3- yI} \ Nso ®@pyl acet am de
Y OHHN-O/~N o N tmﬂf

2-(6-(1, 4-D azepan-1- y - 3- met hoxyphenyl ) -

4- oxoqui nazol i n-3
(EXAMPLE 1i) (28

sopropyl acet am de
nmol ), 2-bronoet hanol (30
nmg, 0.017 ni, : ), potassium carbonate (17 ng,
0.12 nmol,) and potassiumiodide (1 ng, 5.99 pnol)
were conbined in @ mcrowave vial and DMF (1 ni-)
qudgs%/zEbﬁ (MBREY inem ANl iyvas heated at 100 C for 5
in the mcrowave. LCMS indicated that the desired
product was being fornmed. Additional 2-bronpethano

EXABOLBYn: Died4- ‘(2 2DjfluBro2 ¥kl dpvadly Imetkdys)pertd ghizel 1 alFtﬂazebﬁalG\tI]i-Z)m fluoro-

3- mmﬁtﬁ(c}xiéugrh%n%ﬁf % %ﬁlegdpmazoh%%%ﬂ% rsgrgrogvlefclé[amlc?r Smnin the

S

S (ESI) m/z: 558 ([M+H]") (from EXAMPLE 1i)

EXAMPLE 4o0: 2-{2-(3-Chloro-4-fluorophenyl)-6-[4-(3-methyloxetan-3-yImethyl)perhydro-1.4-

diazepin-1-yl]-4-oxo0-4H-quinazolin-3-yl}-N-isopropylacetamide

h
T

S (ESI) m/z: 556/558 (IM+H]") (from EXAMPLE 1e)

EXAMPLE 4p: 2-{2-(3-Chloro-4-fluorophenyl)-6-[4-(2,2-difluorocyclopropylmethyl)perhydro-
1.4-diazepin-1-yl]-4-ox0-4H-quinazolin-3-yl}-N-isopropylacetamide




purified by preparative LCM5S to afford
2-{2-(4-fluoro-3-nethoxyphenyl)-6-[4-(2- hydroxyethyl)
WEerkpsi7es 1, PCT/US2007/078022
4-di azepi n-1-yl ] - 4- oxo- 4H qui nazol i n- 3-yl }- N-i sopr opyl
acetam de (EXAMPLE 4q) (4 ng, 7.82 pnol, 13%.
2-{2-(4-fluoro-3-nmet hoxyphenyl ) -6-[4-(2-hydroxyethyl)p
erhydro-1, 4-diazepin-1-yl]-4-oxo0-4H
quinazolin-3-y|}-N—isopropyIacetanide (EXAMPLE 4q): M

(ESI) mz: 512 ( +). The foll ow onpounds wer e
prepared in a sinmn, a nanner fr ES 1 or 2:
EXAVPLE 4r: E

N-tert-Butyl-2-[2- ( -c <4-kluo ophenyl) 6- (4-i sopr
opyl per hydro-1, 4-
di azepi n-1-yl)-4- zol i n- 3- yI]acetan1de WO

2008/ 033764 PCT/ 07/078022 77 Y HN'to ON ( J
NNN F O M ) mz: 528/ 530 ([M-H] +) (from
EXAMPLE 1c) EXANPQE 4s

N-tert - But 2-(4-fluoro-3- n?thoxyphenyl) 6-(4-isop

MS{ EEW”K@Sﬁ %([erm) from EXAMPLE 1

di azepi n- 1-yl ) - 4- oxo-4H qui nazol i n-3-yl ] acetam de Y

TX%%]Q%M n(B 6 4|-E(§-i?vdroxvethv%r)erh$c;r'c§/-li1_ 'j]cT gzeoin-

idé

[ 4- (2 nmet hoxyet hvl ) pe
rhydro- 1, 4-di azepi n
yl ] - 4- oxo- 4H—qU|nai\rTn 3-yl}- N—|Sﬁp{opylacetan1de

i
Fq

2-(6-(1,4-Diazepan-1-yl)-2-(4-fluoro-3-methoxyphenyl)-4-oxoquinazolin-3(4 H)-yl)-N-
isopropylacetamide (EXAMPLE 1i) (28 mg, 0.06 mmol), 2-bromoethanol (30 mg, 0.017 mL,
0.24 mmol), potassium carbonate (17 mg, 0.12 mmol,) and potassium iodide (1 mg, 5.99
pmol) were combined in a microwave vial and DMF (1 mL) added. The reaction mixture was
heated at 100 °C for 5 min in the microwave. LCMS indicated that the desired product was
being formed. Additional 2-bromoethanol (30 mg, 0.017 mL, 0.24 mmol) was added and
reaction mixture was heated at 100 °C for a further 5 min in the microwave. Product was
purified by preparative LCMS to afford 2-{2-(4-fluoro-3-methoxyphenyl)-6-[4-(2-
hydroxyethyl)perhydro-1,4-diazepin-1-yl]-4-oxo0-4H-quinazolin-3-yl}-N-isopropylacetamide
(EXAMPLE 4q) (4 mg, 7.82 pmol, 13%).
2-{2-(4-fluoro-3-methoxyphenyl)-6-[4-(2-hydroxyethyl)perhydro-1,4-diazepin-1-yl]-4-0x0-4H-
quinazolin-3-yl}-N-isopropylacetamide (EXAMPLE 4q): MS (ESI) m/z: 512 ([M+H]").

The following compounds were prepared in a similar manner from EXAMPLES 1 or 2;
EXAMPLE 4r: N-tert-Butyl-2-[2-(3-chloro-4-fluorophenyl)-6-(4-isopropylperhydro-1.4-

diazepin-1-yl)-4-ox0-4 H-quinazolin-3-yllacetamide




Y/--/] OHOON ( V1 N NN FJ:;Y, G M (ESI)

m z: 530/532 ([M+H +) (from EXAMPLE | e) EXAMPLE 4u:
w@2q08408B64hl or ophenyl ) - 6- [ 4- ( 2- net hoxyet hyl ) pep¢ytism072078022

4-di azepin-1-yl]-4-

0x0- 4H qui nazol i n-3-yl } - N-i sopropyl acet am de WO

2008/ 033764 PCT/ US2007/ 078022 78 /--/ 0 HN 'to o N N

(J IN NG M (ESI) mz: 512/514 ([MtH +) (from

EXAMPLE 1 b) EXAMPLE 4v:

2-{2-(4-Fl uoro-3- hoxyphenyl) - 6- [ 4- ( 2- met hoxyet hyl ) p

er hydro-1, 4-di azepi i

1-yl]-4-ox0-4H qui nd On- 3-yl }- ¥TBopropyl acet am de Y
Y 0 ~N>  HN-O N~/ I\/B(Ell/n?z: 526 ([ M+H]| +)
(from EXAMPLE 1 i)

2-{2-(3-Chl or ophenyl
4-di azepin-1-yl]-4 N
0x0- 4H qui nazol i 0 }-N-i sopropyl acet am de

Cl
MS (ESI) m/z: 528/530 ([M+H]") (from EXAMPLE 1c)

EXAMPLE 4s: N-tert-Butyl-2-[2-(4-fluoro-3-methoxyphenyl)-6-(4-isopropylperhydro-1.4-

diazepin-1-yl)-4-ox0-4 H-quinazolin-3-yllacetamide

MS (ESI) m/z: 524 ([M+H]") (from EXAMPLE 1d)

EXAMPLE 4t: 2-{2-(3-Chloro-4-fluorophenyl)-6-[4-(2-methoxyethyl)perhydro-1,4-diazepin-1-

vl]-4-ox0-4H-quinazolin-3-yI}-N-isopropylacetamide

Cl
MS (ESI) m/z: 530/532 ([M+H]") (from EXAMPLE 1e)

EXAMPLE 4u; 2-{2-(3-Chlorophenyl}-6-[4-(2-methoxyethyl)perhydro-1.4-diazepin-1-yl]-4-

ox0-4H-quinazolin-3-yl}-N-isopropylacetamide




YOHHNtOo /~N NN~ NC M (ESI) maz:

498/ 500([ MtH] +) (from EXAMPLE 1 b) EXAMPLE 4x:
WQ@2(08/083%64| uor o- 3- net hoxyphenyl ) - 6- (4-i sopr opyP@EUR20AT/€78022

-1, 4-di azepin-1-yl)-4-

0x0- 4H qui nazol i n-3-yl ] - N-i sopropyl acet am de WO

2008/ 033764 PCT/ US2007/078022 79 1 r HN'to ON N

N F,O M (ESI) mz: 510 ([ MtH] +) (from EXAVPLE 1

EXAMPLE 5a:

N-tert-Butyl - 3- chl or ophenyl ) - 6-94- i sopr opyl per hy
dro-1, 4-di azepin \Lf(/ /

4- oxo- 4H qui nazof y)l]acetzTrfr HNtOOr N N onf
NI / C

N-tert-Butyl-2-[2-(3hl - 4- 0X0- 6- per hydr o- 1,
4-di azepi n-1-yl - n- 3 yl ] acet am de ( EXAMPLE
la) (17 ng, 0.0 anhydr ous acetone (30 L),
sodi um cyanobor dride (3 ng, 0.03 nmol) and gl aci al
acetic acid (12 L, 0.21 mmol) in anhydrous THE (0. 15
m-) was heated in a mcrowave at 130 C for 10
MSnERNeEs 51704 ((Melsll) (fromdEXAMRLE ) was puri fied by
preparative TLC on silica gel with DCM MeOH: NHACH

40: 2: 1, v/v) as eluent to give
EXAMPRE ¢v: 1212y f-Fiuore3-methexyphe s hesio(ymetbgxyeth W ipg

N
)

S (ESI) m/z: 526 (M+H]") (from EXAMPLE 1i)

EXAMPLE 4w: 2-{2-(3-Chlorophenyl)-6-[4-(2-hydroxyethyl)perhydro-1.4-diazepin-1-yl]-4-
ox0-4H-quinazolin-3-yl}-N-isopropylacetamide

Cl
S (ESI) m/z: 498/500([M+H]") (from EXAMPLE 1b)

EXAMPLE 4x: 2-[2-(4-Fluoro-3-methoxyphenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-
ox0-4H-quinazolin-3-yl]-N-isopropylacetamide




di azepi n- 1-yl)-4-o0xo-4H qui nazol i n-3-yl ] acet am de

(EXAMPLE 5a) (7.1 ng, 0.014 mmol, 47% . Data for
WORM080837but yI - 2- [ 2- (3- chl or ophenyl ) - 6- (4- i sopr PEYURBNTI§78022

dro-1, 4-di azepi n-1-yl ) - 4- oxo-

4H qui nazol i n-3-yl ] acet am de (EXAMPLE 5a): 1H NMR (300

MHz, CDCI3): 6 7.6 (m 2H),79 7.5-7.3 (m 4H), 7.21

(dd, 1 H), 5.63 (s, 1 H, 4.44 (s, 2H, 3.64 (m 4H),

2.94 (m 1 H, 2 81 (t 2H), 2.57 (t, 2H), 1.96 (m

2H), 1.34 (s, 0 (d, 6H ppm\ Ms (ESI) m z:
510/ 512 ([N%Fﬂ+) he foll ow ng conpounds were
prepared in a sim|l nmer froFf‘ MPLES 1, 2 or 3:
EXAVPLE 5b: N

2-[2-(3-Chl orophenyl ) - 6NT 4% o) per hydro- 1, 4-di aze

pi n-1-yl)-4-o0xo0-4 N
qui nazol in-3-yl]- prdpyl acet am de WD 2008/ 033764
PCT/ US2007/ 078022 HN TOO/~N N N\ N C M
(ESI) m z: 496/ 498 Q)[MFH]+) (from EXAMPLE 1 b) EXAMPLE

- r enyl) - 6- (4- et hyl per hydr o-
MSNEESg;/az%gb}/[M 2'] B FO&%%aé)}—Fqui nazol i n- 3-yl ] acet am de
HN Or N TO\J N NN Cl
EXAMPEE ba BNt ih-Bdty [ 212 3-cBldksphomMenilisopfogyerdider AyidFdinl 1-yl)-
4 4- hazegln-%- | - 4H qui nazol i n-3- yl]acetam de (EXAMPLE
0 -2y ), acetal dehyde (7.1 ng, 0.160
nmmol ) and acetonitrlile (1 mM-) were placed in a
m crowave vial. M orous trieth ni um
nmet hyl pol ystyrene 8rohydr%d€N(7O ng, 0.107 mol)
and acetic acid (0.3 0.107 I nmol ) were added and
the reaction mxture h ¥ crowave at 130 C
for 1200s. Crude duest filtered and the residue
di ssol ved in MeCH -V and purified by preparative
HPLC. This afforde
N—tert butyl - 2- [2 ( r chl or ophenyl ) - 6- (4- et hyl per hydr o-
di azepi n- 1- 4 0X0- 4H qui nazol i n- 3|4L]acetanide

N- t?mm@ @@Iom@ew@ -4- @(OCﬁZ@erﬂYﬁﬁ(P 1,4-diazepin-1-y -quinazolin-3-

yllacetamide (EXAMPLE 1a) (17 mg, 0.03 mmol), anhydrous acetone (30 uL), sodium

cyanoborohydride (3 mg, 0.03 mmol) and glacial acetic acid (12 uL, 0.21 mmol) in
anhydrous THF (0.15 mL) was heated in a microwave at 130 °C for 10 minutes. The
resulting mixture was purified by preparative TLC on silica gel with DCM:MeOH:NH,OH
(40:2:1, v/v) as eluent to give N-tert-butyl-2-[2-(3-chlorophenyl)-6-(4-isopropylperhydro-1,4-
diazepin-1-yl)-4-oxo-4H-quinazolin-3-ylJacetamide (EXAMPLE 5a) (7.1 mg, 0.014 mmol,
47%).

Data for N-tert-butyl-2-[2-(3-chlorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-oxo-
4H-quinazolin-3-yllacetamide (EXAMPLE 5a): 'H NMR (300 MHz, CDCls): 8 7.6 (m, 2H),
7.5-7.3 (m, 4H), 7.21 (dd, 1H), 5.63 (s, 1H), 4.44 (s, 2H), 3.64 (m, 4H), 2.94 (m, 1H), 2.81 {t,
2H), 2.57 (t, 2H), 1.96 (m, 2H), 1.34 (s, 9H), 1.00 (d, 6H) ppm; MS (ESI) m/z: 510/512
(IM+H]").

The following compounds were prepared in a similar manner from EXAMPLES 1, 2 or 3:
EXAMPLE 5b: 2-[2-(3-Chlorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl}-4-oxo-4H-

quinazolin-3-yl]-N-isopropylacetamide




219 .
N-tert-Butyl-2-[2-(3-chl orophenyl)-6-(4-ethyl perhydro-

W@ 2008/0876x epi n- 1-yl ) - 4- oxo- 4H qui nazol i n- PCT/US2007/078022
3-yl]acetam de (EXAMPLE 5c): MsS (ESI) nfz: 496
([ MtH] +) . EXAMPLE 5d:
2-[2-(3-Chl oro-4-fl uoropheny )-6-(4-isopropyl pi perazin
-1-yl)-4-oxo0-4H quinazolin-3-yl]-Nisopropyl acet am de
WD 2008/ 033764 PCT/ US2007/078022 81 HN O O~JN N Nv
\ FN / G M ( m z: 500/502 ([ MtH +) (from
EXAVPLE 1g) EXAMPLE 5e:
2-[ 2- (3- Chl or o- 4- fNugrBphenyl ) - ?/"(4*- cycl opropyl met hyl p
i perazin-1-yl)-4- oxgg
4H qui nazol i n-3-yl ] -
O JNV NN \ F
([ MtH +) (from MPLE 5f:
2-[2-(3-Chl oro-4- rophenyl ) - 6- (4- et hyl pi perazin-1-y
|') - 4- oxo- 4H qui nazal in- 3-yl]-Nisopropyl acetam de HN
OO-JN N N \ Cl

MS (ESI) m/z: 496/498 ([M+H]") (from EXAMPLE 1b)

WSOPrOdyt N mde vil HN O
/ (ESI) mz: 512/514

A

EXAMPLE 5c: N-tert-Butyl-2-[2-(3-chlorophenyl)-6-(4-ethylperhydro-1.4-diazepin-1-yl)-4-oxo-
4H-quinazolin-3-yl]acetamide

k/QJ
@ﬁ

N-tert-Butyl-2-[2-(3-chlorophenyl)-4-ox0-6-perhydro-1,4-diazepin-1-yl-4 H-quinazolin-3-
yllacetamide (EXAMPLE 1a) (50 mg, 0.107 mmol), acetaldehyde (7.1 mg, 0.160 mmol) and

acetonitrile (1 mL) were placed in a microwave vial. Macroporous triethyammonium

methylpolystyrene cyanoborohydride (70 mg, 0.107 mmol) and acetic acid (0.3 mL, 0.107
mmol) were added and the reaction mixture heated in a microwave at 130 °C for 1200s.
Crude product was filtered and the residue dissolved in MeOH (1 mL) and purified by
preparative HPLC. This afforded N-tert-butyl-2-[2-(3-chlorophenyl)-6-(4-ethylperhydro-1,4-
diazepin-1-yl)-4-oxo-4H-quinazolin-3-yllacetamide (EXAMPLE 5c¢) (11 mg, 0.023 mmol,
21%).
N-tert-Butyl-2-[2-(3-chlorophenyl)-6-(4-ethylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-quinazolin-
3-yllacetamide (EXAMPLE 5c): MS (ESI) m/z: 496 ([M+H]").

EXAMPLE 5d: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-isopropylpiperazin-1-yl)-4-oxo-4 H-
quinazolin-3-yl]l-N-isopropylacetamide




FN / C M (ESI) mz: 486/488 ([MtH +) (from
EXAVMPLE 1g) EXAMPLE 5g:

WQ@2(408408864hl or ophenyl ) - 4- 0xo- 6- (4- pr opyl per hy dPGF/LS200T78022
azepi n-1-yl)-4H quinazolin-3-yl]-Nisopropyl acet am de
WD 2008/ 033764 PCT/ US2007/078022 82 | HNON NI \
~/ N CI M5 (ESI) mz: 496/g98 ([ MH +) (from EXAMPLE
1 b) EXAMPLE 5h:
2-[6-(3-Ethyl -4-isopropyl perhydro-1, 4-di azepin-1-yl)-2
-(4-fluoro- 3-
nmet hoxyphenyl ) - 4- 0%9- 4IBL gui nazol i n-3-yl]-Nisopropyl ac
etamide | HN O (--\ N N NM[::J/NE)(ESU mz: 538
([ MtH] +) (from EXAMPLE 6f A ,\]{ﬂji:
2-[2-(3-Chl oro-4-fl uordpher 6-{4-i sopropyl - 3- pr opyl

per hydr o- 1, 4-di azeph-
1-yl)-4-oxo-4H quiI i - 3-V] N-i sopropyl acet ani de
-Nl O HNTN \ N

Cl
MS (ESI) m/z: 500/502 ([M+H]") (from EXAMPLE 1g)

EXAMPLE 5e: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-cyclopropylmethylpiperazin-1-yl)-4-oxo-

4H-quinazolin-3-yl]-N-isopropylacetamide

Cl
MS (ESI) m/z: 512/514 (M+H]") (from EXAMPLE 1g)

EXAMPLE 5f; 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-ethylpiperazin-1-yl)-4-oxo-4H-quinazolin-
3-vl]-N-isopropylacetamide

Cl
MS (ESI) m/z: 486/488 ([M+H]") (from EXAMPLE 1g)

EXAMPLE 5g: 2-[2-(3-Chlorophenyl)-4-0x0-6-(4-propylperhydro-1,4-diazepin-1-y)-4H-

quinazolin-3-yl]l-N-isopropylacetamide




'"~-A F C WM (ESI) mz: 556/558 ([MrH +) (from
EXAMPLE 6Av) EXAMPLE 5j:

WQ@2(08/08B6Lhl or 0- 4-f | uor ophenyl ) -6-((S) - 4- cycl opeDPy100E078022
hyl - 3-
I sopropyl pi perazin-1-yl)-4-o0x0-4H qui nazolin-3-yl]-Ni
sopropyl acet am de WO 2008/ 033764 PCT/ US2007/ 078022 83
HNOON NN NFCQ WM (ESI) mz: 554/556 ([MH] +)
(from EXAMPLE 1f) EXAMPLE 5k:

2-[2-(3-Chl oro- uor ophenyl - 6- ((R) - 4-i sopr opyl - 3- net
hyl pi perazin-l-ylLI - 4-

0xo0- 4H qui nazol i n- oIb-N—iso opyw acetam de "~-1 HN
OO(N NN \ FNL/ Jlo M5 (ESI)m\z: _514/516

([ MtH] +) (from EXAMPRNE '. =r" 51:
2-[2-(3-Chloro-4: .w ¥l )-6-((R)-4-cycl opropyl net

hyl - 3- met hyl pi p€
1-yl)-4-oxo0-4H O
-1 HNO O ~N V

Cl
MS (ESI) m/z: 496/498 ([M+H]") (from EXAMPLE 1b)

EXAMPLE 5h: 2-[6-(3-Ethyl-4-isopropylperhydro-1.4-diazepin-1-yl)-2-(4-fluoro-3-
methoxyphenyl)-4-oxo-4 H-quinazolin-3-yl]-N-isopropylacetamide

Ll

PAY

MS (ESI) m/z: 538 ([M+H]") (from EXAMPLE 6f)

EXAMPLE 5i; 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-isopropyl-3-propylperhydro-1,4-diazepin-

1-v1)-4-ox0-4H-quinazolin-3-yl]-N-isopropylacetamide

Cl
MS (ESI) m/z: 556/558 ([M+H]") (from EXAMPLE 6Av)

EXAMPLE 5j: 2-[2-(3-Chloro-4-fluorophenyl)-6-((S)-4-cyclopropylmethyl-3-

isopropylpiperazin-1-yl)-4-oxo-4 H-quinazolin-3-yl]-N-isopropylacetamide




\' FN / C M (ESI) mz: 526/528 ([MH +) (from
EXAMPLE 3x) EXAMPLE 5m
WORG0eN0s378uUt yI - 2- [ 2- ( 3-chl or 0- 4-f | uor ophenyl ) - 6GPCHUSI00Y 078022
per hydr o- 1, 4- di azepi n- 1-
yl ) -4-oxo-4H qui nazol i n- 3-yl ] acet am de WD 2008/ 033764
PCT/ US2007/ 078022 84 1 HN3to ON(J NNN F cl
M5 (ESI) mz: 514/516 ([M-H +) (from EXAMPLE 1c)
EXAVPLE 5n:
N-tert-Butyl - -chl or o-4-fl uor ophenyl ) - 6- (4- met hy
| per hydro-1, 4 d| rq

1-yl 4oxo4H-U|n ion- 3- vyl . U HO
W ! Hﬁo i (E?/)],\[ﬂ m&%oz ([ M+H] +)
L
ydr 0-1)4-di azepin-1-yl)-

N~No (J NN Fcl
(from EXAMPLE 1c) EXA
-4H qui nazol i n-3-yl ] acetam de HN

N-tent-Butyl -2-[ 6:44-
2-(4-fluoro-3-
met hoxvphenyl)
N o TO N(J

Cl
S (ESI) m/z: 554/556 (M+H]") (from EXAMPLE 1f)

EXAMPLE 5k: 2-[2-(3-Chloro-4-fluorophenyl)-6-((R)-4-isopropyl-3-methylpiperazin-1-yl)-4-
ox0-4H-quinazolin-3-yl]-N-isopropylacetamide

Cl
S (ESI) m/z: 514/516 (IM+H]") (from EXAMPLE 3x)

EXAMPLE 5I; 2-[2-(3-Chloro-4-fluorophenyl)-6-((R)-4-cyclopropylmethyl-3-methylpiperazin-
1-vl)-4-0x0-4H-quinazolin-3-yl]-N-isopropylacetamide

Cl
S (ESI) m/z: 526/528 (IM+H]") (from EXAMPLE 3x)

EXAMPLE 5m: N-tert-Butyl-2-[2-(3-chloro-4-fluorophenyl)-6-(4-ethylperhydro-1.,4-diazepin-1-
yl)-4-0x0-4H-quinazolin-3-yl]lacetamide




NN F,O M (ESI) mz: 510 ([ M+H +) (from EXAVPLE
1d) EXAWMPLE 5p

WORM08M08378uUt y| - 2- [ 6- (4- cycl opent yl per hydr o- 1, 4- BCHES0TI078022
1-yl)-2-(4-fluoro-3-
nmet hoxyphenyl ) - 4- oxo- 4H qui nazol i n- 3-yl ] acet am de WO
2008/ 033764 PCT/ US2007/078022 85 HNN o '"to N NN
F,O M5 (ESI) mlz: 550 ([M+H] +) (from EXAMPLE 1d)
EXAMPLE 5q:
N-tent-Butyl-2-[2-(4-f1uoro-3-nmet hoxyphenyl)-6-(4-nmeth
yl per hydro- 1, 4-
di azepi n-1-yl) - 4- oxo+
HNtOO/~N ( N N
([ M+H] +) (from EXAMPL
2-[2-(3-Chl oro-4-fl
, 4-di azepi n-1-yl) -
4H—quinazo|in-3-¥

—
=8-yl]acetamde | /
(ES)) mlz: 496
r:
6- (4-1i sobutyl perhydro-1

i nazol |

i sopropyl acetamde HN O O N

Cl
MS (ESI) m/z: 514/516 ([M+H]") (from EXAMPLE 1c)

EXAMPLE 5n: N-tert-Butyl-2-[2-(3-chloro-4-fluorophenyl)-6-(4-methylperhydro-1,4-diazepin-

1-yl)-4-0x0-4H-quinazolin-3-yllacetamide

Cl
MS (ESI) m/z: 500/502 ([M+H]") (from EXAMPLE 1c)

EXAMPLE 50: N-tert-Butyl-2-[6-(4-ethylperhydro-1.4-diazepin-1-yl)-2-(4-fluoro-3-
methoxyphenyl)-4-oxo0-4H-quinazolin-3-yl]acetamide

MS (ESI) m/z: 510 ([M+H]") (from EXAMPLE 1d)

EXAMPLE 5p: N-tert-Butyl-2-[6-(4-cyclopentylperhydro-1.4-diazepin-1-yl)-2-(4-fluoro-3-
methoxyphenyl)-4-oxo-4 H-quinazolin-3-yllacetamide




NNN FCO M (ESI) mz: 528 ([M+H +) (from EXAMPLE
| e) EXAMPLE 5s:

WQ@2(408408864hl or o- 4- f | uor ophenyl ) - 4- oxo- 6- (4, 6, 6GPCT/UIWDTIY78022
| per hydro-1, 4-di azepi n-
1-yl)-4H qui nazol i n-3-yl]-Nisopropyl acet am de WO
2008/ 033764 PCT/ US2007/078022 86 Y HM \OOI \ N \
NFI / c M (ESI) mz: 514/516 ([MtH +) (from
EXAMPLE 1 k). EXAMPLE 5t:

2-[2-(4-Fluoro- 3-nmet hoxyphenyl )-4-0 -(4,6,6-trinmeth
yl per hydro-1, 4- 4/

di azepi n-1-yl) - 4H gyi ngzol i n- 3-yl | sopr opyl acet am de
-NHNtOON F,O EJSI) mz{ 500 ([M+H +) (from

EXAVPLE 11). EXAMPLE N
2-[6-[4- (1, 2-Di net hyl prpy hyuro- 1, 4- di azepi n- 1-yl
]-2-(4-fluoro- 3-

met hoxyphenyl ) - 4-
etanide y HW\ @

4H- qw nazol i n-3-yl]-Nisopropyl ac

O NI \ Nm \ NFI / /O

_0

S (ESI) m/z: 550 ([M+H]") (from EXAMPLE 1d)

EXAMPLE 5q: N-tert-Butyl-2-[2-(4-fluoro-3-methoxyphenyl)-6-(4-methylperhydro-1.4-

diazepin-1-yl)-4-ox0-4 H-quinazolin-3-yllacetamide

S (ESI) m/z: 496 ([M+H]") (from EXAMPLE 1d)

EXAMPLE 5r: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-isobutylperhydro-1.4-diazepin-1-yl)-4-oxo-

4H-quinazolin-3-yl]-N-isopropylacetamide

i O}

z
/4 ;
Z
z

Cl
S (ESI) m/z: 528 ([M+H]") (from EXAMPLE 1e)

EXAMPLE 5s: 2-[2-(3-Chloro-4-fluorophenyl)-4-ox0-6-(4.6.6-trimethylperhydro-1.,4-diazepin-
1-yN)-4 H-quinazolin-3-yl]-N-isopropylacetamide




M5 (ESI) mz: 538 ([M+rH +) (from EXAMPLE 1 i). EXAMPLE
SV

wWQ@2(408408864£hl or ophenyl ) - 6- (4- et hyl per hydr o- 1, 4- BCHES0TIO78022

1-yl)-4-o0x0-4H quinazolin-3-yl]-Nisopropyl acetam de
WD 2008/ 033764 PCT/ US2007/078022 87 Y HN~OOY NN
oml Ncl M (ESI) mz: 48% ([ MrH +) (from EXAMPLE 1
b). EXAVPLE 5w
2-[6-(4-sec-Butyl perhydro-1, 4-di azepin-1-yl)-2-(3-chlo
rophenyl ) - 4- oxo- 4H

qgui nazol in-3-yl]-Ni opcppylac de Y HNcO O Y Nom
NN/ cl M5 (ESI) nlz q +ﬂ+—ﬁrmanM%E1
b) . EXAWVPLE 5x: N

2-[2-(3-Chl orophenyl 4 opent yl net hyl per hydro- 1
, 4-di azepi n-1-yl) -
0X0- 4H- qui nazol i n¢ -N—|sopropylacetanide Y HN to
O/N Nom NN cl (ESI) mz: 536 ([M+H] +) (from
EXAVPLE 1 b). EXANPLE 5y

MSZE§QﬂV81ﬂ%$@@6Mh@h»¢®ﬁﬂa?wwﬂu?1h)nethyIan1no 1- net hyl et
hyl ) per hydro- 1, 4-

EXAMPLE 5t;: 2-[2-(4-Fluoro-3-methoxyphenyl)-4-oxo-6-(4.6.6-trimethylperhydro-1.4-
diazepin-1-yl)-4H-quinazolin-3-yl]-N-isopropylacetamide

Qﬁ(j '~

S (ESI) m/z: 510 ((M+H]") (from EXAMPLE 11).

EXAMPLE 5u: 2-[6-[4-(1,2-Dimethylpropyl)perhydro-1.4-diazepin-1-yl]-2-(4-fluoro-3-

methoxyphenyl)-4-oxo-4 H-quinazolin-3-yl]-N-isopropylacetamide

he
"y OX

I
N
e

S (ESI) m/z: 538 ([M+H]") (from EXAMPLE 1i).

o)

EXAMPLE 5v: 2-[2-(3-Chlorophenyl)-6-(4-ethylperhydro-1.4-diazepin-1-yl)-4-oxo-4H-
quinazolin-3-vl]-N-isopropylacetamide




di azepi n- 1-yl ] - 4- oxo- 4H qui nazol i n-3-vl }- N-i sopr opyl ac
et am de WO 2008/ 033764 PCT/ US2007/ 078022 88 Y HN-co

wa@2as033764 N N\ N cl MS (ESI) miz: 540 ([ M+-Hred/ugionvonso2z

EXAVPLE 1 b). EXAWPLE 5z:

2-{2-(3-Chl orophenyl)-6-[4-(3-m et hyl

but yl ) per hydro- 1, 4-di azepi ng7l-yl | - 4- oxo-

4H qui nazol i n-3-yl}-N-i sopropyl acetanmide Y HNto O N\
Nomi "Ncl M5 (ESI) mz: 524 ([ MH] +) (from EXAMPLE
1 b). EXAMPLE 5Aa:

2-{2-(3-Chl or ophen)qm\-ga-(g 4-( 2- oxy- 1- met hyl et hyl ) pe
rhydro-1, 4- N

di azepi n- 1-yl ] - 4- oxo- ; Wg\ll }-N-i sopropyl ac
etamide y HW O "N (4¢0 NO I'Ncl M (ESI)
mz: 526 ([ MtH] +) om LE 1 b). EXAVWPLE 5Ab:

2-{2-(3-Chl oro- 4-ftusr ophenyl )-6-[4-(1-cycl opropyl et hy

| ) per hydro-1, 4- &

di azepi n- 1-yl ] - 4- oxo- 4H qui nazol i n-3-yl }- N-i sopr opyl ac
MSdES e 40D(MabE) (e 7BAMREE 1182007/ 078022 89 Y

EXAMPLE 5w: 2-[6-(4-sec-Butylperhydro-1.4-diazepin-1-y)-2-(3-chlorophenyl)-4-oxo-4H-

quinazolin-3-yl]-N-isopropylacetamide

Cl
MS (ESI) m/z: 510 ([M+H]") (from EXAMPLE 1b).

EXAMPLE 5x: 2-[2-(3-Chlorophenyl)-6-(4-cyclopentylmethylperhydro-1.4-diazepin-1-yl)-4-

ox0-4H-quinazolin-3-yl]-N-isopropylacetamide

Yo

Cl

MS (ESI) m/z: 536 ([M+H]") (from EXAMPLE 1b).

EXAMPLE 5y: 2-{2-(3-Chlorophenyl)-6-[4-(2-dimethylamino-1-methylethyl)perhydro-1,4-

diazepin-1-yl]-4-oxo0-4 H-quinazolin-3-yl}-N-isopropylacetamide




HN COO (--\N NNom \ NFI / ¢l WM (ESI) maz:

540/ 542 ([ MtH +) (from EXAMPLE | e). EXAMPLE 5Ac:
wQ@2q08408B64hl or o- 4- f | uor ophenyl ) - 6-[ 4- (2, 2- di MeRP¢TURI00TY78022

| ) per hydro-1, 4-

di azepi n-1-yl] - 4- oxo-4H qui nazol i n- 3-y

etamide Y HNOONom Nlggd /NY \ N

(ESI) mz: 542 ([ M+H +) (from EXAMPLE |

5Ad:

2-[2-(3-Chl oro- 4*[I/Uorophenyl) 6- (4-cycl opentyl per hydr

I }-N-isopropyl ac
F1 / cl M
e

). EXAMPLE

0-1, 4-di azepi n- 1-
4- ox0- 4H qui nazol i n- 3- 1] - l\l—l@ | gcetam de Y HN\
/o Of /~ Noml N\ NS (ESI) mz: 540
([MtH +) (from EXAI\/PLE S5Ae:
2-[6-[4-(1-Ethyl perhydro- 1, 4-di azepin-1-yl]-2-(
4-f | uoro- 3-
met hoxyphenyl ) - 4- go- 4H- qui nazol i n-3-yl ] - N-i sopropyl ac
et am de WD 2008/ 033764 PCT/ US2007/ 078022 90

MS (ESI) m/z: 540 ([M+H]") (from EXAMPLE 1b).

EXAMPLE 5z: 2-{2-(3-Chlorophenyl)-6-[4-(3-methylbutyl)perhydro-1.4-diazepin-1-yl]-4-oxo-

4H-quinazolin-3-yI}-N-isopropylacetamide

\EN‘L/@@V

Cl
S (ESI) m/z: 524 (IM+H]") (from EXAMPLE 1b).

EXAMPLE 5Aa: 2-{2-(3-Chlorophenyl)-6-[4-(2-methoxy-1-methylethyl)perhydro-1.,4-

diazepin-1-yl]-4-oxo0-4 H-quinazolin-3-yl}-N-isopropylacetamide

T O

J =z
= >=
=z

S (ESI) m/z: 526 ([M+H]") (from EXAMPLE 1b).

EXAMPLE 5Ab: 2-{2-(3-Chloro-4-fluorophenyl)-6-[4-(1-cyclopropylethyl)perhydro-1.,4-

diazepin-1-yl]-4-oxo0-4 H-quinazolin-3-yl}-N-isopropylacetamide




YHN /OOf '"Ij\ Nom N\ N FI / M5 (ESI) mz: 538
([MtH +) (from EXAMPLE 1 i). EXAMPLE 5Af:

wWQ@2(408/083%64Lycl opent yl net hyl per hydr o- 1, 4- di azepi PET/U§10)7/@78022
-(4-fluoro- 3-
met hoxyphenyl ) - 4- oxo- 4H- qui nazol i n-3-yl ] - N-i sopropyl ac
etamde Y HNto O/N NNogg \ \N/ F M5 (ESI) m z:
550 ([ MtH] +) (from EXAMPLE 1i ). EXAMPLE 5Ag:
2-[6-(4-Cycl obut yl per hydr o- 1, 4-di azepin-1-yl)-2-(4-flu
or o- 3-

nmet hoxyphenyl ) - 4- ox. qU| naz -3yl ]-N-isopropyl ac
etamde Y HN O f N rri/ N FI1 / M5 (ESI)
mz: 522([ MtH +)  (f r omEXANR ). MPLE 5Ah:

2-[ 6- (4- Et hyl per hydy o-
- met hoxyphenyl ) - 4- N

0xo0- 4H qui nazol i | 1-N-isopropyl acetam de WO
2008/ 033764 PCT/ US2007/ 078022 91

4- zepln 1-y1)-2-(4-fluoro-3

S (ESI) m/z: 540/542 (IM+H]") (from EXAMPLE 1e).

EXAMPLE 5Ac: 2-{2-(3-Chloro-4-fluorophenyl)-6-[4-(2.2-dimethylpropyl)perhydro-1.4-

diazepin-1-yl]-4-oxo0-4 H-quinazolin-3-yl}-N-isopropylacetamide

Fosanka

(¢]]
S (ESI) m/z: 542 (IM+H]") (from EXAMPLE 1e).

L

EXAMPLE 5Ad: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-cyclopentylperhydro-1.,4-diazepin-1-yl)-

4-ox0-4H-quinazolin-3-yl]-N-isopropylacetamide

T

(¢]]
S (ESI) m/z: 540 ([M+H]") (from EXAMPLE 1e).

O

-

EXAMPLE 5Ae: 2-[6-[4-(1-Ethylpropyl)perhydro-1.,4-diazepin-1-yl]-2-(4-fluoro-3-
methoxyphenyl)-4-oxo-4 H-quinazolin-3-yl]-N-isopropylacetamide




YHN To O/~ ( /N NI \ NomM N F/-O M (ESI)
mz: 496 ([ MtHl +) (from EXAMPLE 1i). EXAMPLE 5Ai :

WQ@2(4084083%641 uor o- 3- net hoxyphenyl ) - 4- oxo- 6- ( 4- pr PEY U TI§78022

dro- 1, 4-di azepi n- 1-

yl)-4H qui nazolin-3-yl]-Nisopropylacetamde Y HN to
Oc NN~-N)C FI / M5 (ES mz: 510 ([MrH +) (from
EXAVPLE 1i). EXAMPLE 5A :

2-[6-(4-Butyl perhydro-1, 4-di azepin-1-yl)-2-(4-fluoro-3
- met hoxyphenyl ) - 4-
0X0- 4H qui nazol i n- gx
ONoml/ NIj\' N F
(from EXAMPLE 1 i).
2-{2-(4-Fluoro-3-ne
rhydro-1, 4-

di azepin-1-yl] -4 4H- qui nazol i n-3-yl }-N-i sopropyl ac
et am de WD 2008/ 033 64 PCT/ US2007/078022 92 Y HN-cO
NI \ Nom

MS (ESI) m/z: 538 ([M+H]") (from EXAMPLE 1i).

amde Y HN/O
25 ([ MtH] +)

EXAMPLE 5Af: 2-[6-(4-Cyclopentylmethylperhydro-1.4-diazepin-1-yl)-2-(4-fluoro-3-

methoxyphenyl)-4-oxo-4 H-quinazolin-3-yl]-N-isopropylacetamide

S (ESI) m/z: 550 ([M+H]") (from EXAMPLE 1i).

EXAMPLE 5Ag: 2-[6-(4-Cyclobutylperhydro-1.4-diazepin-1-yl)}-2-(4-fluoro-3-
methoxyphenyl)-4-oxo-4 H-quinazolin-3-yl]-N-isopropylacetamide

S (ESI) m/z: 522([M+H]") (from EXAMPLE 1i).

EXAMPLE 5Ah: 2-[6-(4-Ethylperhydro-1.4-diazepin-1-y)-2-(4-fluoro-3-methoxyphenyl)-4-
ox0-4H-quinazolin-3-yl]-N-isopropylacetamide




\ NFI / M5 (ESI) mz: 538 ([ MtH +) (from EXAMPLE 1
i). EXAVPLE 5Al:
WQ@2(4084083%641 uor o- 3- net hoxyphenyl ) - 6- (4- net hyl peP¢ytism072(78022
4-di azepin-1-yl)-4-
0x0- 4H qui nazol i n-3-yl]-N-isopropylacetamde y HNto
O(DN N N\N\N/ 1/ F/§& WM (ESI) mz: 482
([MtH] +) (from EXAMPLE 1 i). EXAMPLE 5Am
2-[2-(3-Chl oro-4-fl uorophenyl)-6-(4-ethyl perhydro-1, 4-
di azepi n- 1-yl)-4-o0ox
4H qui nazol i n- 3-yl ] g |§opr opyl %ee-(am de y HN~f( OO

f Nom NN FI/ cl A ESI) JsQO ([I\/H—I]+) (from
EXAMPLE | e). EXAMPLE :
2-[2-(3-Chl oro-4-flugrophe -4 0X0- 6- (4- propyl per hyd

ro-1, 4-di azepi n- 1- N
yl) - 4H qui nazol i n- -N-i sopropyl -cetam de WO
2008/ 033764 PCT/ USZ/O 7/ 078022 93 Y HN Co O N Noml \
N /
MS (ESI) m/z: 496 ([M+H]") (from EXAMPLE 1i).

EXAMPLE 5Ai: 2-[2-(4-Fluoro-3-methoxyphenyl)-4-oxo-6-(4-propylperhydro-1.4-diazepin-1-
vl)-4H-quinazolin-3-yl]-N-isopropylacetamide

e N
\JU </
o

S (ESI) m/z: 510 ((M+H]") (from EXAMPLE 1i).

EXAMPLE 5Aj; 2-[6-(4-Butylperhydro-1.4-diazepin-1-yl)-2-(4-fluoro-3-methoxyphenyl)-4-
0x0-4H-quinazolin-3-yl]-N-isopropylacetamide

fNi/@rOM

0

S (ESI) m/z: 525 (M+H]") (from EXAMPLE 1i).

EXAMPLE 5Ak: 2-{2-(4-Fluoro-3-methoxyphenyl)-6-[4-(1-methylbutyl)perhydro-1.4-
diazepin-1-yl]-4-oxo0-4 H-quinazolin-3-yl}-N-isopropylacetamide




F--(: Ca M (ESI) mz: 514 ([M+H +) (from EXAVPLE
| e). EXAMPLE 5Ao0:

WQ@2(08/08B6Lhl or 0- 4-f | uor ophenyl ) - 6- (4-i sopr opyl PGFDO8100Y078022
per hydr o- 1, 4-
di azepi n- 1-yl ) - 4- oxo- 4H qui nazol i n-3-yl ] - N-i sopropyl ac
etamide YHWM /oof "Ij\ g(\ VN I N \' N F1 /
Cl M (ESI) mz: 528/530 ([M+H +) (from EXAMPLE 1 h).
EXAMPLE 6a:
2-[2-(3-Chl oro-4- orophenyl)-6-(3-ethy|perhydro-l 4-
di azepi n-1-yl)-4-
4H qui nazol i n-3-yl] - opropyl aceatagm de Y HHNto ON
N N\ NI / FdC N
2- Am no- 5- ( 3- et hyl
opyl car banoyl net h

dr 4-di azepin-1-yl)-N(isopr
en¥anide (| NTERVEDI ATE V. 26)
(100 ngy, 0.277 3-chl oro-4-fl uorobenzal dehyde
(51 ng, 0.332 nmoly) and acetic acid (4 drops,
catalytic) (0.33 rmmol) were dissolved in ethanol (4
MSNESI) inpz: &35 [F-AyYRMemviavm@ridiif.he vi al seal ed. The
reaction mxture was stirred at 90 C for 16 h. The
reaction m xture was evaporated to dryness,
EXARPUE §AbI2vred44FhuoMmﬂxmgmxfemnethImthﬂiﬁo-d 46fazapin-1-yl)-4-
eaction m xture was stirred

- \ 95/033764 PCT/ US2007/ 078022
94 60 C for 3 h So nt was evaporated under reduced

pressure and crude pmo g purifj

”U

S (ESI) m/z: 482 (IM+H]") (from EXAMPLE 1i).

EXAMPLE 5Am: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-ethylperhydro-1.4-diazepin-1-yl)-4-oxo-
4H-quinazolin-3-yl]-N-isopropylacetamide

(¢]]
S (ESI) m/z: 500 ([M+H]") (from EXAMPLE 1e).

EXAMPLE 5An: 2-[2-(3-Chloro-4-fluorophenyl)-4-oxo-6-(4-propylperhydro-1.4-diazepin-1-

yl)-4H-quinazolin-3-yl]-N-isopropyl-cetamide




by chromat ography on silica gel wth a gradi ent of DCM

to MeOH: DCM (1:4, v/v) as eluent. This afforded
wW@2¢0840886£hl or o- 4- f | uor ophenyl ) - 6- ( 3- et hyl per hpdF/OSDO7978022

di azepi n- 1-yl ) - 4- oxo- 4H

qui nazol in-3-yl]-N-isopropyl acetam de (EXAMPLE 6a) (

95 ng, 0.192 mmol, 69% . Dagp for

2-[2-(3-chl oro-4-fluorophenyl)-6-(3-ethyl perhydro-1, 4-

di azepi n-1-yl) - 4- oxo- 4H

qui nazol i n-3-yl ] opropyl acet am de ( EXAMPLE 6a): MS

(ESI) nlz: 500/50 |—|]+) M |l arly prepared from

| NTERVEDI ATES V vvere SAMPLE Gb: N

2-[2- (3- Chl or ophenyl )>g ERE y?r\Uro[l 2-alyvrazin

- 2yV) - 4- ox0- 4H qui [

HNOO~N N N

y] - N-i sopropl acet am de |

S (ESI) miz: 480/482
([ MtH +) (from | DI ATE V. 48) EXAMPLE 6c:

2-[2-(3-Chl oro-4-fl yorophenyl)-6- (hexahydropyrrol o[ 1, 2

- al pyrazi n-2-yl) - 4- oxo-

MSAESH ui/zi&4 6KIMHE) (ForNEXANID:IB)! acet anide HN O O ~N N
N\ H NFC M (ESI) mz: 498/500 ([MtH +) (from

NTERVEDI ATE V. 48 EXAI\/PLE 6d;

EXQMFEE pAC: C 4-fluopor Or(4dsopropy k3 methyloerbvdrg:t.ds - o
dlazepl’rrﬂ.wl\)th)oxéélﬂxm'rnékbhn 3 yll- N-|sopropvlacetam|de
qui nazolin-3-yl]- propyl acet am de WD 2008/ 033764
PCT/ US2007/ 078022 Y F HN O

*/@(v&

S (ESI) m/z: 528/530 (IM+H]*) (from EXAMPLE 1h).

EXAMPLE 6a: 2-[2-(3-Chloro-4-fluorophenyl}-6-(3-ethylperhydro-1.4-diazepin-1-yl)-4-oxo-
4H-quinazolin-3-yl]-N-isopropylacetamide

cl
2-Amino-5-(3-ethylperhydro-1,4-diazepin-1-yl)-N-(isopropylcarbamoylmethyl)benzamide
(INTERMEDIATE V.26) (100 mg, 0.277 mmol), 3-chloro-4-fluorobenzaldehyde (51 mag,
0.332 mmol) and acetic acid (4 drops, catalytic) (0.33 mmol) were dissolved in ethanol (4
mL) in a microwave vial and the vial sealed. The reaction mixture was stirred at 90 °C for 16
h. The reaction mixture was evaporated to dryness, re-dissolved in DCM and manganese
dioxide (105 mg, 1.11 mmol) was added. The reaction mixture was stirred in a sealed vial at



ONH TN NN F/ C WM (ESI) mz: 490/492 ([ MtH +)
(from | NTERVEDI ATE V. 27) EXAMPLE 6e:

WQ@2(408408864hl or o- 4- f | uor ophenyl ) - 6- (di et hyl pi pRCHES20071078022
yl)-4-o0xo-4H qui nazolin-3-yl]-Nisopropyl acetam de HN
OONH NN I '\ NFCO WM (ESI) mz: 486/488
([ MtH +) (from | NTERVEDI ATERyV. 19) EXAMPLE 6f :
2-[6-(3-Et hyl perhydro-1, 4-di azepin-1-yl)-2-(4-fluoro-3
- met hoxyphenyl ) - 4- oxo-

60 AHfaf B hagevent was piqporateds pisies puersbrrasdugreand ¢l prodigs purified

by m%% % rAi\rlérFsm & gdVRith E/grad.ém &t D8RG MeMEFBAM ((:r 9% as eluent.

This _gfforded_4i¢r(8icBBRsn{Ho o) %%’ﬁ?ﬂ”ﬁ’éef’ﬁ’gﬁé‘? ~bApiageR(nd 2pt-gro-4H-
quita2plin)- 34ﬁmeep4<b;b /awemaqumMBLg b )-(N95i nsq) [0r10p yinaat e8984y1 de

Dat\é\o %(9r08/£[%- ﬂi/or 9;[ u%%?p%gZ}élpfzﬁggtgy/pegrﬁydro-1,4-diazepin-1-yl)-4-oxo-4H-

quinazolin-3-ylJ-N-isopropylacetamide (EXAMPLE 6a): MS (ESI) m/z: 500/502 ([M+H]").

Similarly prepared from INTERMEDIATES V were:
EXAMPLE 6b: 2-[2-(3-Chlorophenyl)-6-(hexahydropyrrolo[1,2-alpyrazin-2-yl)-4-oxo-4H-

quinazolin-3-vl]-N-isopropylacetamide

Cl
S (ESI) m/z: 480/482 ([M+H]") (from INTERMEDIATE V.48)

EXAMPLE 6c¢: 2-[2-(3-Chloro-4-fluorophenyl)-6-(hexahydropyrrolo[1.2-a]pyrazin-2-yl)-4-0xo-

4H-quinazolin-3-yl]-N-isopropylacetamide

Cl
S (ESI) m/z: 498/500 (M+H]") (from INTERMEDIATE V.48)

EXAMPLE 6d: 2-[2-(3-Chloro-4-fluoropheny)-6-(3-fluoromethylpiperazin-1-yl)-4-oxo-4H-
quinazolin-3-yl]-N-isopropylacetamide




HHNON o N NN C M (ESI) mz: 482/484 ([ MtH] +)
(from | NTERVEDI ATE V. 26) EXAMPLE 6h:

WQ@2(408/083r641- Di azabi cycl o[ 3. 2. 2] non- 4-yl) - 2- ( 3- nRCTIOK20pTI€78022
nyl)-4-oxo-4H qui nazolin-3-yl]-Nisopropyl acetam de y
HNto ON-N NNI / M5 (ESI) mz: 476 ([ MrH +) (from
| NTERVEDI ATE V. 47) EXAMPLE 4j :
2-[2-(3-Chl orophenyl)-4-0x0-6-((S)-2-pyrrolidin-1-ylnme
thyl pyrrolidin-1-yl)-4H

qui nazolin-3-yl]- I\I-‘i\crapr opyl acet am N HNOON NN
cl Ms (ESI) mz: 50 N5100([l\/H-|—|] +) fem | NTERVEDI ATE
V. 28) EXAMPLE 6j : o] NH
2-[ 2- (4- Fl uor o- 3- met hoxyp '%@)'3' met hyl pi per az
in-1-yl)-4-oxo0-4H N
gui nazol i n-3-yl]-N i sQpLeg am de WO 2008/ 033764
PCT/ US2007/ 078022 HNO O NH Noml N

F

Cl
MS (ESI) m/z: 490/492 (IM+H]") (from INTERMEDIATE V.27)

EXAMPLE 6e: 2-[2-(3-Chloro-4-fluorophenyl)-6-(dimethylpiperazin-1-yl)-4-oxo-4H-
quinazolin-3-yl]-N-isopropylacetamide

\E o N(\NH

Soad

MS (ESI) m/z: 486/488 ([M+H]") (from INTERMEDIATE V.19)

EXAMPLE 6f: 2-[6-(3-Ethylperhydro-1.4-diazepin-1-y)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-
4H-quinazolin-3-yl]-N-isopropylacetamide

MS (ESI) m/z: 496 ([M+H]") (from INTERMEDIATE V.26)

EXAMPLE 6g: 2-[2-(3-Chlorophenyl)-6-(3-ethylperhydro-1.4-diazepin-1-yl)-4-ox0-4H-

quinazolin-3-yl]-N-isopropylacetamide




N F M5 (ESI) mz: 468 ([MH +) (from | NTERVEDI ATE
V. 25) EXAMPLE 6k:
WQ@2(408408864hl or o- 4- f | uor ophenyl ) - 6- (4-i sopr opy| PEF/OyHNTO78022
1, 4-di azepi n-1-yl) - 4-
0x0- 4H qui nazol i n-3-yl]-N-i sopropyl acetamide HN ON O
NJ N~ \ NF C 96
2- Ami no- 5- (4-i sopropyl -1, 4-di azepan-1-yl)-N-(2-(i sopro
pyl am no) - 2- oxoet hyl ) benzam de (INTERNEDIATE V. 31)

(400 ng, 1.07 mol - chl or o- 4-f Ltor obenzal dehyde
(253 ng, 1.60 nmmol)l and actelc a |q (0.01 m-) were
di ssol ved in ethandiN{492 gl daction mxture

ction m xture was
Cﬁc, and the

ced pressure. Crude

i ISC eluting with 2N NH3/ MeCH
to give a purple selid. This solid was dissolved in

t ol uene (12. 00 m -) land pot assi um hexacyanoferrate

was heated at 90 C ovarni
filtered, the residue
filtrate evaporated undg

product was purifigdYyy

0 ht

(111) (3.51 g, 10.6% mmol) added fol | owed by wat er
ms((&81) ¥z usdags gﬂQWK)QfﬂoMNTE\_RKAéDm?)E v.Jéle reaction
n1xture was stirred room tenperature overnight. The

reaction m xture was acidified with conc. HC,
EXAMPUE er: 2ai6t(n.4M&bicido[8R-2)noasdyl f2- tﬂ-rﬁétﬁd(voﬂ'mnm&ﬁ(bdlﬂﬁ

gidas . washed with MeOH , and the filtrate purified by
. 1 H3/ MeOH. Crude product was
purified by chroma aphy on silica gel with a

gradient of DCMto
eluent to afford

2-[2-(3-chloro-4-fluor
1, 4-di azepi n-1-yl) - 4-
0x0- 4H qui nazolin-3
6k) (155 ng, 0.302

e OH: NH3 :5:1, v/v) as
O

i sopropyl per hydr o-

I sopropyl acet am de ( EXAMPLE
, 28%. Data for

1, 4-di azepi n- 1-yl ) - 4~ oxo0- 4H

MSQESB%%PMV@U@HH’%&%hﬂﬂ@@hﬂﬁbh@@?@@ﬁ?de (EXAMPLE 6k): M5
(ESI) 515 MeH +). WD 2008/ 033764

PCT/ US2007/ 078022 98 EXAMPLE 61:
EXEMPLRE 63 20 DChlorbplidnynuabanyg 1)2-frrofiditretyydtieryirgitiird 1-41)-4 H-
- di -1-yl) -4

MS (ESI) m/z: 508/510 ([M+H]") (from INTERMEDIATE V.28)

EXAMPLE 6j: 2-[2-(4-Fluoro-3-methoxyphenyl)-6-((R)-3-methylpiperazin-1-yl)-4-ox0-4H-

quinazolin-3-yl]-N-isopropylacetamide




y HNOOTr-~-NNH \ v/ N\ N FI / cIl M (ESI) nlz:

486/ 488 ([ MtH] +) (from | NTERMEDI ATE V. 29). EXAWMPLE 6m
wWQ@2(4084088656- Di met hoxyphenyl ) - 4- oxo- 6- per hydr o- 1PAF/USRABA78022

in-1-yl-4H qui nazolin-3-yl]-Nisopropyl acetam de y

HN\ o ODNH NN O\ M (ESI) nfz: 480 ([ MtH] +)

(from | NTERMVEDI ATE V. 2) EXAMPLE 6n:

2-[2-(3-Chloro-5-trifluoromethyl phenyl) - 4-oxo- 6- per hyd

ro-1, 4-di azepin-1-yl -

4H qui nazol i n- 3- yI ] \kll/rsopropyl acetamde y HN--(O O NH

FNI \ NFFI c(gl\/IS(ESI)MZ 522/ 524

([ MtH] +) (fromINTER V. 2). MPLE 60:

2-[2-(3,5-Difluorophen r3 - 1L8sqQpropyl per hydro-1, 4-d

i azepi n-1-yl ) - 4- oxo- 4H

gui nazol i n- 3- N- i sopy¢o¥

PCT/ US2007/ 078022 B Y HN-o oY N

F

S (ESI) m/z: 468 ([M+H]") (from INTERMEDIATE V.25)

EXAMPLE 6k: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-
ox0-4H-quinazolin-3-yl]-N-isopropylacetamide

Cl
2-Amino-5-(4-isopropyl-1,4-diazepan-1-yl)-N-(2-(isopropylamino)-2-oxoethyl)benzamide
(INTERMEDIATE V.31) (400 mg, 1.07 mmol), 3-chloro-4-fluorobenzaldehyde (253 mg, 1.60
mmol) and acteic acid (0.01 mL) were dissolved in ethanol (12 mL). The reaction mixture
was heated at 90 °C overnight. The reaction mixture was filtered, the residue washed with
EtOAc, and the filtrate evaporated under reduced pressure. Crude product was purified by
SCX eluting with 2N NH3/MeOH to give a purple solid.

This solid was dissolved in toluene (12.00 mL) and potassium hexacyanoferrate (Ill) (3.51 g,
10.65 mmol) added followed by water (12 mL) and 10M KOH (aq.) (4 mL). The reaction
mixture was stirred at room temperature overnight. The reaction mixture was acidified with
conc. HCI, diluted with MeOH (10 mL) and filtered. The residue was washed with MeOH
and the filtrate purified by SCX, eluting with 2N NHs/MeOH. Crude product was purified by
chromatography on silica gel with a gradient of DCM to DCM:MeOH:NH; (94:5:1, v/v) as
eluent to afford 2-[2-(3-chloro-4-fluorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-
0x0-4H-quinazolin-3-yl]-N-isopropylacetamide (EXAMPLE 6k) (155 mg, 0.302 mmol, 28%).
Data for 2-[2-(3-chloro-4-fluorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-
quinazolin-3-yl]-N-isopropylacetamide (EXAMPLE 6k): MS (ESI) m/z: 515/517 ([M+H]").



NN_j F ~NI / / F M (ESI) nlz: 498 ([ MtH] +)
(from | NTERVEDI ATE V. 31). EXAMPLE 6p:
wWQ@2§084088¢656- Di chl or ophenyl ) - 6- (4-1 sopr opyl - per hpdF/OSDO7978022
di azepi n- 1-yl ) - 4- oxo-
4H qui nazol i n-3-yl]-N-isopropyl acetamde Y HN-"1j\/0o o
c/ N(\ NI A/ N C Mg(ESI) mz: 530/532/534
([MtH] +) (from | NTERVEDI ATE V. 31) . EXAMPLE 6q:
2-[2-(3-Chl oro-5-fl uorophenyl)-6-(4-isopropyl per hydr o-
EXAMBL g bk 2dey 31Clhilorptdy fluprophenyl)-6-(5-methylperhydro-1.4-diazepin-1-yl)-4-oxo-
4H%ﬁﬂa£d1‘h-@»Wl]H@%@ﬂ>rbb‘JIé’b‘ehérﬂlde’\l" sopropyl acetani de Y H\-co
N-(V ~NI / F M5 (ESI) mz:
514/ 516 ([ I\/H—I] +) (fr I I\ITERI\/EDI ATE V. 31) EXAMPLE 6r:

2-[2-(3-Fluoro-5-tri# o Qrret hyIFhe{yl) -(4-1isopropyl
per hydr o- 1, 4-di azepi n-f NH
yl ) - 4- oxo- 4H qui nazol i n=g< 'i'seﬁropyl acet am de WO
2008/ 033764 PCT/ US200¢/ BNO 100 Y HN coc "N (\

F
Cl

S (ESI) m/z: 486/488 (IM+H]") (from INTERMEDIATE V.29).

EXAMPLE 6m: 2-[2-(3.5-Dimethoxyphenyl)-4-oxo-6-perhydro-1.4-diazepin-1-yl-4 H-

quinazolin-3-yl]-N-isopropylacetamide

oo

S (ESI) m/z: 480 ([M+H]") (from INTERMEDIATE V.2)

EXAMPLE 6n: 2-[2-(3-Chloro-5-trifluoromethylphenyl)-4-oxo-6-perhydro-1,4-diazepin-1-yl-
4H-quinazolin-3-yl]-N-isopropylacetamide

ON H

(¢]]
S (ESI) m/z: 522/524 ([M+H]") (from INTERMEDIATE V.2).

EXAMPLE 60: 2-[2-(3,5-Difluorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo-4H-

quinazolin-3-yl]-N-isopropylacetamide




FFI \ NomM FN F M (ESI) nmz: 548 ([MtH +) (from
| NTERVEDI ATE V. 31). EXAMPLE 6s:
wWORdosOp76pyl - 2- [ 6- (4-1 sopropyl per hydro- 1, 4- di ar€pUs2007/§78022
[)-2-(3-met hoxy- 5-
trifluoronethyl phenyl)-4-o0xo0-4H qui nazolin-3-yl]acetam
ide YHNcoof / / FFEFQI \ Nm FI \ \NNM
(ESI) mz: 560 ([ MtH +) (from | NTERVEDI ATE V. 31).
EXAMPLE 6t :
2-[2-(3,5-Di wethyl‘hfﬁyl) 6- (4-i sopropyl perhydro-1, 4-d
i azepi n-1-yl)-4-oxogdH o
qui nazolin-3-yl]- N—|§q§rcoylacefﬁﬁ%de<Y HN-co o f / N
Noml /N N M5 (ESI) niz S from
| NTERVEDI ATE V. 31).
2-[2-(3, 5- D met hoxY
di azepin-1-yl)-4-0
4H qui nazol i n- 3-yl ] i sopropyl acet am de WO
2008/ 033764 PCT/ US2007/078022 101 Y N HNco f N /O
MSNERI) wiez: @eS(IM+Hi "y (frosdNTERMERJATE Y-8flom | NTERVEDI ATE
V.31). EXAWPLE 6v:

EXﬁMFh§83 Chloro 5 trlfluoronet % hen d%_14é4 ISQP&?EOM}

(4 i sopropyl per hydro-1, 4-

1)-6-(4-isop D l-perh iazepin-
4H%hhaﬁmo%qm4%bqybm&iewnnk8-yI]-N—|sopropylacetanlde Y

*/@r

S (ESI) m/z: 530/532/534 ([M+H]") (from INTERMEDIATE V.31).

EXAMPLE 6q: 2-[2-(3-Chloro-5-fluorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-

ox0-4H-quinazolin-3-yl]-N-isopropylacetamide

”U

S (ESI) m/z: 514/516 ([M+H]") (from INTERMEDIATE V.31).

EXAMPLE 6r: 2-[2-(3-Fluoro-5-trifluoromethylphenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-
y)-4-ox0-4H-quinazolin-3-yl]-N-isopropylacetamide




HN/OOC/ Ij\ /IN(\ FENI \ Nom FI \' N cl
M5 (ESI) mz: 564/566 ([M-H +) (from | NTERVEDI ATE

WO 2®88)337EXAMPLE 6w PCT/US2007/078022
2-[2-(3-Chloro-5-trifluoromethoxyphenyl)-6-(4-isopropy
| per hydro-1, 4-
di azepi n- 1-yl ) - 4- oxo- 4H- quijpgzol i n-3-yl ] - N-i sopropyl ac
etamide YHNo ON / FyF NNomm F ON cl M
(ESI) mz: 580/582 ([M-H] +) (from | NTERVEDI ATE V. 31).
EXAMPLE 6x: Y
2-[2-(2-Fl uor o- 3- net paxyphenyl ) - 4-1 sopropyl per hydro
-1, 4-di azepi n-1-yl) - 4-\% Q N’C
0x0- 4H qui nazol i n-F3F-yI] cetam de WO
2008/ 033764 PCT/ Ug2007/ Q{80 102 Y HNTo OY / I\
Nomi \ \N F MS( m A 0O ([MH +) (from
| NTERVEDI ATE V. 31). MPLE 6y:
2-[2-(2-Fluoro-3-trifl uoronethyl phenyl)-6-(4-isopropyl
per hydro- 1, 4-di azepi n-1-

MSy(E$D 4755648 AM+Hii) frerdNTRRBIEPIATEN B&opr opy| acet ami de Y
HW To O/ Nom N

EXAMPLE 6s: N-Isopropyl-2-[6-(4-isopropylperhydro-1.4-diazepin-1-y1)-2-(3-methoxy-5-

trifluoromethylphenyl)-4-oxo-4H-quinazolin-3-yllacetamide
HN._ _O
T X
FE N)inj/ N/
NS
F)<©/kN
e

MS (ESI) m/z: 560 ([M+H]") (from INTERMEDIATE V.31).

EXAMPLE 6t: 2-[2-(3,5-Dimethylphenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo-4H-

quinazolin-3-yl]-N-isopropylacetamide

MS (ESI) m/z: 490 ([M+H]") (from INTERMEDIATE V.31).

EXAMPLE 6u: 2-[2-(3,5-Dimethoxyphenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo-

4H-quinazolin-3-yl]-N-isopropylacetamide




N FF FF WM (ESI) mz: 548 ([MH—I]+) (from
| NTERVEDI ATE V. 31). EXAMPLE 62z
wQ@2(08/083¢8- Di chl or ophenyl ) - 6- (4 i sopr opyl per hyPt DU32047/0178022
i azepi n-1-yl) - 4- oxo- 4H
qui nazol in-3-yl]-N-isopropylacetamde Y HN C N (\
Nom \ \NCO C M (ESI) nqpg: 530/532 ([MtH +) (from
| NTERVEDI ATE V. 31). EXAMPLE 6Aa:
2-{2-(3-Chl oro-4-fluor ophenyl ) - 6-[ 3- (2- met hanesul f onyl
et hyl ) per hydro-1, 4-
di azepin-1-yl]-4- oxo.w‘r #lui nazol i A-3-y} } - N-i sopropyl ac
et am de WO 2008/ 033764 / US20 7/0 2 103 Y HN NH
NI N -CO sl-~l FCI 78/ 580 ([ M+H] +)
(from | NTERVEDI ATE V. 33) | LE 6Ab
2-{2- (3- Chl or ophény [3' (2= met hanesul f onyl et hyl ) per
hydr o- 1, 4- di azepi n-
1-yl]-4-oxo0-4H qui nazp
y HN' To "Ij\ NH -
MS (ESI) m/z: 522 (IM+H]") (from INTERMEDIATE V.31).

lin-3-yl}-Nisopropyl acet am de

EXAMPLE 6v: 2-[2-(3-Chloro-5-trifluoromethylphenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-

yl)-4-oxo0-4H-quinazolin-3-yl]-N-isopropylacetamide

S (ESI) m/z: 564/566 (IM+H]") (from INTERMEDIATE V.31).

EXAMPLE 6w: 2-[2-(3-Chloro-5-trifluoromethoxyphenyl)-6-(4-isopropylperhydro-1.4-
diazepin-1-yl)-4-ox0-4H-quinazolin-3-yl]-N-isopropylacetamide

*/@r

S (ESI) m/z: 580/582 (IM+H]") (from INTERMEDIATE V.31).

EXAMPLE 6x: 2-[2-(2-Fluoro-3-methoxyphenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-

oxo0-4H-quinazolin-3-yl]-N-isopropylacetamide




NNa | \N,0 C M (ESI) mz: 560/562 ([ M+H] +)
(from | NTERVEDI ATE V. 33) . EXAMPLE 6Ac:

wQ@2q084083%641 uor o- 3- net hoxyphenyl ) - 6- [ 3- ( 2- met haPewsuk$00T1§78022
| et hyl) per hydr o-
1, 4-di azepi n-1-yl ] - 4- oxo- 4H qui nazol i n- 3-yl } - N-i soprop
ylacetamde y ~O HN NH NqppN\N O F O M5 (ESI)
mz: 574 ([ MtH] +) (from | NTERMVEDI ATE V. 33). EXAVPLE
6Ad:
2-[2-(3-Chl oro-4- frvdrophenyl) 6-((S)-3-isopropyl perhy

dro-1, 4-di azepi n- 1HM
4- oxo- 4H—qU|nazoI|n- o ONFISO 584y+é9etan1de WO
2008/ 033764 PCT/USZO HN-Co ONH N N

NN F I cl (ES 4/516 ([M:H +) (from
| NTERVEDI ATE V. 34) L 6Ae:
2-[2-(3-Cnl orophe 6-((S)-3-isopropyl perhydro-1, 4-d

i azepi n-1-yl ) - 4- oxo3
4H qui nazol i n- 3- yIT N-i sopropyl acetanide y HN-CO O NH

MS (ESI) m/z: 510 ([M+H]") (from INTERMEDIATE V.31).

EXAMPLE 6y: 2-[2-(2-Fluoro-3-trifluoromethylphenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-

yl)-4-oxo0-4H-quinazolin-3-yl]-N-isopropylacetamide

St

F

-n

F7F
S (ESI) m/z: 548 ([M+H]") (from INTERMEDIATE V.31).

EXAMPLE 6z: 2-[2-(2.3-Dichlorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo-4 H-

quinazolin-3-yl]-N-isopropylacetamide

S (ESI) m/z: 530/532 (IM+H]") (from INTERMEDIATE V.31).

EXAMPLE 6Aa: 2-{2-(3-Chloro-4-fluoropheny)-6-[3-(2-methanesulfonylethylperhydro-1,4-

diazepin-1-yl]-4-oxo0-4 H-quinazolin-3-yl}-N-isopropylacetamide




NNN cl M5 (ESI) mlz: 496/498 ([ MtH +) (from
| NTERVEDI ATE V. 34). EXAMPLE 6Af:

WQ@2(4084083%641 uor o- 3- net hoxyphenyl ) - 6- ((S) - 3- i SoOpPCPYEPeT/678022
ydro- 1, 4-di azepi n- 1-
vl ) -4-oxo-4H qui nazol i n-3-yl]-N-isopropyl acetam de vy
HN-to ONH NI NN/ F 149 M (ESI) mz: 510
([ MHH] +) (from | NTERVEDI ATE V. 34) . EXAMPLE 6AgQ:
2-[2-(3-Chl oro-4-fluorophenyl)-6-((R)-3-isopropyl perhy
dro-1, 4-di azepi n- 1-
yl)-4-o0xo0-4H qui naz@d no3-y] - N-i ropyl acet am de WO
2008/ 033764 PCT/ USZOO\/ﬁOPSOZZ LO5 ENHY HN-C O~ /NH N
I \ N~" IN/ F1 /[ 1% mz: 514/516
([MrH] +) (from | NTER 35). MPLE 6Ah:
2-[2-(3-Chl orophen 3-isop gﬁyl per hydro-1, 4-d
i azepi n-1-yl)-4- ox /o
4H qui nazol i n-3-yl] -
, N H

MS (ESI) m/z: 578/580 ([IM+H]") (from INTERMEDIATE V.33).

VR

%

Y

i sopropyl acetamde y HN-Co O °

EXAMPLE 6Ab: 2-{2-(3-Chlorophenyl)-6-[3-(2-methanesulfonylethyl)perhydro-1.4-diazepin-
1-yl]-4-0x0-4 H-quinazolin-3-yI}-N-isopropylacetamide

Cl
MS (ESI) m/z: 560/562 ([M+H]") (from INTERMEDIATE V.33).

EXAMPLE 6Ac: 2-{2-(4-Fluoro-3-methoxyphenyl)-6-[3-(2-methanesulfonylethyl)perhydro-
1.4-diazepin-1-yl]-4-oxo0-4H-quinazolin-3-yl}-N-isopropylacetamide

MS (ESI) m/z: 574 ([M+H]") (from INTERMEDIATE V.33).

EXAMPLE 6Ad: 2-[2-(3-Chloro-4-fluoropheny)-6-((S)-3-isopropylperhydro-1.4-diazepin-1-yl)-
4-ox0-4H-quinazolin-3-yl]-N-isopropylacetamide




Nv: NN cl M5 (ESI) mz: 496/498 ([M-H +) (from
| NTERVEDI ATE V. 35). EXAMPLE 6Ai :

WQ@2(4084083%641 uor o- 3- net hoxyphenyl ) - 6- (( R) - 3- i sopPCPYEPeT/678022
ydro- 1, 4-di azepi n- 1-
yl ) -4-o0xo-4H qui nazol i n-3-yl]-N-isopropyl acetam de vy
HN-\o O~ /NH N1 Nei INqpgr F 1 / M (ESI) nmz:
510 ([ MtH] +) (from | NTERMVEDI ATE V. 35). EXAMPLE 6A :
2-[2-(4-Chl oro-3-fluorophenyl)-6-(4-isopropyl per hydr o-
1, 4-di azepin-1-yl) -
0X0- 4H qui nazol i n- 34yl LoN-i1 sopr %py.l\acet am de WO
2008/ 033764 PCT/ uszooﬁt 06 N HN-co O -(\ NI
\ NomM N/ C F M ( AN 516 ([M+H +) (from
| NTERVEDI ATE V. 31). :
2-[2-(4-Fluoro-3-tr ordnethyl phenyl ) - 6- (4-i sopropyl
per hydro- 1, 4-di az
1-yl)-4-oxo-4H qui nagol i n-3-yl]-N-i sopropyl acet am de
YHN/oOc/ 1j\

MS (ESI) m/z: 514/516 ([M+H]") (from INTERMEDIATE V.34).

EXAMPLE 6Ae: 2-[2-(3-Chlorophenyl)-6-((S)-3-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo-
4H-quinazolin-3-yl]-N-isopropylacetamide

(¢]]
MS (ESI) m/z: 496/498 ([M+H]") (from INTERMEDIATE V.34).

EXAMPLE 6Af: 2-[2-(4-Fluoro-3-methoxyphenyl)-6-((S)-3-isopropylperhydro-1.4-diazepin-1-
y)-4-ox0-4H-quinazolin-3-yl]-N-isopropylacetamide

MS (ESI) m/z: 510 ([M+H]") (from INTERMEDIATE V.34).

EXAMPLE 6Ag: 2-[2-(3-Chloro-4-fluorophenyl)-6-((R)-3-isopropylperhydro-1.4-diazepin-1-
yl)-4-oxo-4H-quinazolin-3-yl]-N-isopropylacetamide




4 \ NomM/NN \ \NI / FF FF WM (ESI) mz: 548
([ MtH] +) (from | NTERVEDI ATE V. 31). EXAMPLE 6Al :
wWORdsOp76pyl - 2- [ 6- (4-1 sopropyl per hydro- 1, 4- di ar€pUs2027/§78022
l')-2-(3-met hoxy- 4-
nmet hyl phenyl ) - 4- oxo- 4H qui nazol i n-3-yl ] acetani de Y
HN-cOO /'~ N ( Nom Nqs'NM (ESI) mz: 506
([ MHH] +) (from | NTERVEDI ATE V. 31). EXAMPLE 6Am
2-[2- (3-Fl uoro-4-net hyl phenyl ) -6-(4-isopropyl per hydr o-
1, 4-di azepin-1-yl) -
0X0- 4H qui nazol i n- 3yl LoN-i1 sopr %py.l\acet am de WO
2008/ 033764 PCT/ Uszooﬁto 07 W HN Oc / N\
Nom /N4 NF M (ESI M (PMEH] +) (from
| NTERVEDI ATE V. 31). /
2-12-(3,4-Dichl orop
i azepi n-1-yl) - 4- oxe
4H qui nazol i n-3-yl] -
/' N
MS (ESI) m/z: 514/516 ([IM+H]") (from INTERMEDIATE V.35).

i sopropyl acetam de Y HNvto o CN

EXAMPLE 6Ah: 2-[2-(3-Chlorophenyl)-6-((R)-3-isopropylperhydro-1,4-diazepin-1-yl)-4-o0xo-

4H-quinazolin-3-yl]-N-isopropylacetamide

HN_ O
" NH

MS (ESI) m/z: 496/498 ([M+H]") (from INTERMEDIATE V.35).

EXAMPLE 6Ai: 2-[2-(4-Fluoro-3-methoxyphenyl)-6-((R)-3-isopropylperhydro-1,4-diazepin-1-

vl)-4-oxo0-4H-quinazolin-3-yl]-N-isopropylacetamide

HN_ O
Q NH

S, I

MS (ESI) m/z: 510 ([M+H]") (from INTERMEDIATE V.35).

o)

EXAMPLE 6Aj: 2-[2-(4-Chloro-3-fluorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-

oxo0-4H-quinazolin-3-yl]-N-isopropylacetamide




Cl A WM (ESI) mlz: 530/532/534 ([ MtH] +) (from
| NTERVEDI ATE V. 31). EXAMPLE 6Ao0:
w@2(4084088¢64- Di et hyl phenyl ) - 6- (4-1 sopr opyl per hyReDU$2047/0i78022
i azepi n-1-yl) - 4- oxo-
4H qui nazol i n-3-yl]-N-i sopropyl acetamide YHNoO /~/
4 Nomi NN M (ESI) n1210§90 ([MeH +) (from
| NTERVEDI ATE V. 31). EXAMPLE 6Ap:
2-[2-(3-Chl oro-4-fl uorophenyl
-6- ((R) - 3-isopropyl piperazi n-1-yl ) - 4- oxo- 4H
gui nazol i n-3-yl ] - N iygopwopyl acet e /WD 2008/ 033764
s

PCT/ US2007/ 078022 1087 Y? HN\-cO Fcl M (ESI)
m z: 500/ 502 ([ M+H] +) f;ﬂim[?cv DI ATE V. 36) .

EXAMPLE 6AQ:
2-[2-(3-Chl oro-4-fl
azin-1-yl)-4- oxo- 4+
qui nazol in-3-yl]-Nisopropylacetamide y H\W /O O ~NH
NI\ N~ \ NF1 / cl M (ESI) nmfz: 500/502 ([MH] +)

MS((EB Y mv/#: ITHERVEDVATE (fo®INTERMEDIATE V.31).

opﬂény )-6-((S)-3-isopropyl pi per

EXAMPLE 6Ak: 2-[2-(4-Fluoro-3-trifluoromethylphenyl)-6-(4-isopropylperhydro-1.4-diazepin-
1-vl)-4-0x0-4H-quinazolin-3-yl]-N-isopropylacetamide

A

S (ESI) m/z: 548 (M+H]") (from INTERMEDIATE V.31).

EXAMPLE 6Al: N-Isopropyl-2-[6-(4-isopropylperhydro-1.4-diazepin-1-yI)-2-(3-methoxy-4-
methylphenyl)-4-oxo0-4H-quinazolin-3-yl]acetamide

S (ESI) m/z: 506 ([M+H]") (from INTERMEDIATE V.31).

EXAMPLE 6Am: 2-[2-(3-Fluoro-4-methylphenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-
ox0-4H-quinazolin-3-yl]-N-isopropylacetamide




EXAMPLE 6Ar :

N- | sopropyl - 2-[ 6- (4-i sopropyl perhydro-1, 4-di azepi n-1-y
WO 200808B641et hyl pyri di n- PCT/US2007/078022
2-yl)-4-o0x0-4H qui nazolin-3-yl]Jacetamde I HNMI(\/OO

~N QNI \ \ \N~ NM (ESI) mz: 477 ([ MtH] +)
(from | NTERMVEDI ATE V. 31). B§AMPLE 6As:
2-[2-(2-Fluoro-4-trifluoromethyl phenyl)-6-(4-isopropyl
per hydr o- 1, 4- di azepi n-

1-yl)-4-o0x0-4H quin l'in-3-yl]-Nisopropyl acetam de
WD 2008/ 033764 PCT/ 097/ 07802 09, Y HNto ,-N N
NN FFF F M (ESI) myg: 548 ([N%+(+) (from

‘|nethylperhydro 1, 4-di az
qui nazolin-3-yl]- propyl acetamide H HN OON NN

2- Am no- 5- ( 6, 6- dlnethyl-l 4-di azepan-1-yl)-N(2-(isopr
MSJE§) a4 {Ibk+bK béromINY BRMERM TV.3{ ¥ NTERVEDI ATE V. 54)
(110 ng, 0.304 mmol ), 3-chl orobenzal dehyde (58 ng,
0. 365 mmol| _ _ _ _
EXAMPLE 6AnN: 2-[2-(3,4-Dichloropheny)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-o0xo-

4H-quinazolin-3-yl]-N-isopropylacetamide

S (ESI) m/z: 530/532/534 ([M+H]") (from INTERMEDIATE V.31).

EXAMPLE 6Ao0: 2-[2-(3,4-Dimethylphenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)}-4-0x0-
4H-quinazolin-3-yl]-N-isopropylacetamide

”U

S (ESI) m/z: 490 (M+H]") (from INTERMEDIATE V.31).

EXAMPLE 6Ap: 2-[2-(3-Chloro-4-fluorophenyl)-6-((R)-3-isopropylpiperazin-1-yl)-4-oxo-4 H-
quinazolin-3-yl]-N-isopropylacetamide




and acetic acid (10 ng, 0.0003 nmmol) were dissolved in
ethanol (3 m-) and stirred at 90 C for 16 h. The
WO e@s30M m xture was evaporated to dryness, cPaIES2007/078022
product dissolved in DCM (3 nml-) and
4, 5-di chl or o- 3, 6- di oxocycl ohexa- 1, 4-di ene- 1, 2-di car bon
itrile (138 ng, 0.609 molihgadded. The reaction
m xture was stirred at roomtenperature for 4 h. The
crude mxture was dissolved in MeOH and purified by
SCX eluting with 2 / MeOH. Sol vent was evapor at ed
under reduced pressune _and the crude material purified
by chromat ography on Bil§ca gel wifh a gradi ent of
DCM to DCM MeOH (3:1, W Nuert,.~ This aff orded
2-(2- (3-chl oropheny < ( - di met hyl per hydr o- 1,
4-di azepi n-1-yl)-4- AW gquinazol i n-3-yl] -
i sopropyl acet am de AMPLE 6At) (17 ng, 0.034 mmol
11 % . Data for &
2-[2-(3-chl orophenyl )-6- (6, 6-di net hyl per hydro-1, 4-di az
MSdE{Sh.n‘g{z }5p9)/5q2 dMbEHfrom INTERMEDIATE V.36).
qU|nazoI|n 3-yl]- N—|sopropylacetan1de (EXANPLE 6At) :

ny Z; 482/ 484
EXéMf’éE 63&

qwﬁtimhrﬂ:S*‘J‘H-N-lmcmvlﬁtcélamlde
yl)-4H qui nazol i n-3:yl]-Nisopropyl acet am de WO
2008/033764 PCT/ US2007/ 078022 110 Y HN- /O 'Ij\ NH

N NFNI / /-0 ) MZ(S;LQ ([M:H +) (from

| NTERVEDI ATE V. 32) . 6AV
2-[2-(3-Ch|oro-4-f|uoroNE%szH{4\6ibré ( 3- pr opyl per hyd
ro-1, 4-di azepi n- 1- ybre

4H qui nazol i n- 3-yl ] i sopropyl acetam de y HNTo O N NH
N~N FI / F

(¢]]
S (ESI) m/z: 500/502 ([M+H]") (from INTERMEDIATE V.37).

EXAMPLE 6Ar: N-l1sopropyl-2-[6-(4-isopropylperhydro-1,4-diazepin-1-yl)-2-(6-methylpyridin-
2-vyl)-4-0x0-4H-quinazolin-3-yllacetamide

MS (ESI) m/z: 477 (M+H]") (from INTERMEDIATE V.31).

EXAMPLE 6As: 2-[2-(2-Fluoro-4-trifluoromethylphenyl)-6-(4-isopropylperhydro-1.4-diazepin-
1-vl)-4-0x0-4H-quinazolin-3-yl]-N-isopropylacetamide




cl M (ESI) mz: 514/516 ([MtH +) (from | NTERVEDI ATE
V. 32). EXAMPLE 6Aw:

wWQ@2(408408864hl or ophenyl ) - 4- oxo- 6- ( 3- pr opyl per hy dPGF/LS200T78022
azepi n-1-yl)-4H quinazolin-3-yl]-Nisopropyl acet am de
Y HFCOONH N Ncl M (ESI) mz: 496/498 ([ MtH] +)
(from | NTERVEDI ATE V. 32). RY¥AMPLE 7a:
N-tert-Butyl -2-(2-cycl opentyl -4-o0xo-6-perhydro-1, 4-di a
zepin-1-yl-4H quinazolin-3-y|-acetanide WO

2008/ 033764 PCT/ US2 78022 111 HN OO N N NN
Pyridine (21 ny, 0.0%é n,, 0. 268@gﬂ§ry'and
cycl opent anecar bonyl ht?r'd (3 0.223 nmol)

uvggﬁ ution of

were added to an ice-wa e
4-{4-am no-3-[(tert-

butylcarbannylnetnyl phenyl } per hydro-1, 4-di a

zepi ne- 1- car boxylFi tert-butyl ester

(1 NTERVEDI ATE V. 38] (100 mg, 0.223 mmol) in THE (1 ni)

and the reaction xture stirred for 15 mn. Sol vent
MSWES|) hea B8 gMH+A]'Y AoraNIERMEDATERSBUEe partiti oned

between DCM (10 nL) and water (10 nlL). The organic

phase was dried (Na2SO4) and concentrated in vacuo.

The crude material was dlssolved in 1 2-di chl or oet hane
EXABPHE pARAH2-{3-Cl 5 4 & qzedif- 12A8)-4-oxo-4H-
quiff BB lin-3 ALy d(,a,ltgﬁnsdey' chi ori de (364 ng, 0.428 ni.

3. 3D mol ) added. The reaction m xture was heated at

refl ux tenperature r 3 h The reaction m xture was

diluted with EtCAcH 10 1), ggg_MAth IM HA (aq.)

and sodi um bi car bona (aq ) n. The organic
phase was dried (MSO enoved i n vacuo.

Crude product was pur ¥ |eu ogr aphy on
silica gel with a g DCM to DCM Et CAc  (1: 4,
viv) as eluent. T rodUct was di ssolved in DCM (5
m.), TFA (0.5 nlL) ~agded and the

Cl

2-Amino-5-(6,6-dimethyl-1,4-diazepan-1-yl)-N-(2-(isopropylamino)-2-oxoethyl)benzamide
(INTERMEDIATE V.54) (110 mg, 0.304 mmol), 3-chlorobenzaldehyde (58 mg, 0.365 mmol)
and acetic acid (10 mg, 0.0003 mmol) were dissolved in ethanol (3 mL) and stirred at 90 °C
for 16 h. The reaction mixture was evaporated to dryness, crude product dissolved in DCM
(3 mL) and 4,5-dichloro-3,6-dioxocyclohexa-1,4-diene-1,2-dicarbonitrile (138 mg, 0.609
mmol) added. The reaction mixture was stirred at room temperature for 4 h. The crude
mixture was dissolved in MeOH and purified by SCX eluting with 2N NH3;/MeOH. Solvent
was evaporated under reduced pressure and the crude material purified by chromatography
on silica gel with a gradient of DCM to DCM:MeOH (3:1, v/v) as eluent. This afforded 2-/2-
(3-chlorophenyl)-6-(6,6-dimethylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-quinazolin-3-yl]-N-
isopropylacetamide (EXAMPLE 6At) (17 mg, 0.034 mmol, 11%).

Data for 2-[2-(3-chlorophenyl)-6-(6,6-dimethylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-
quinazolin-3-yl]-N-isopropylacetamide (EXAMPLE 6At): MS (ESI) m/z: 482/484 ([M+H]").

EXAMPLE 6Au: 2-[2-(4-Fluoro-3-methoxyphenyl)-4-0xo-6-(3-propylperhydro-1.4-diazepin-1-
vl)-4H-quinazolin-3-yl]-N-isopropylacetamide




reaction stirred at roomtenperature for 2 h. The
sol ution was poured directly onto an SCX cartridge
w@easpseuct el uted with 2N NH3/ MeOH. Sol vent ReBUS2007/078022
renoved under reduced pressure to afford
N-tert-butyl-2-(2-cycl opentyl -4-o0xo-6-perhydro-1, 4-di a
zepi n-1-yl -4H qui nazol i n- 34yl -acet am de ( EXAMPLE 7a)
(35 ng, 0.082 mmol, 37% . Data for
N-tert-butyl-2-(2-cycl opentyl -4-o0xo-6-perhydro-1, 4-di a
zepi n-1-yl - 4H qui naz n- 3-yl - acetam de (EXAMPLE 7a):
Ms (ESI) mlz: 426 (] d). Slml y prepared from
| NTEMEDI ATES V wer e: % NH
N-tert-Butyl-2-(4-oxo0- - di azepi n-1-yl -2-p
henyl - 4H qui nazol i n- 3 am de HNN NN> ~/
N WO 2008/ 033764 P 2007/ 078022 12 M5 (ESI) nlz:
434 ([M+H +) (fro RVEDI ATE V. 38). EXAMPLE 7c:
N-tert-Butyl-2-[2-( B-d‘ | uor ophenyl) - 4- oxo- 6- per hydro-1,
4-di azepi n- 1-yl - 44 “qui nazol i n-3-yl Jacetanide H HN O
MSNESIN:N10 EMVE]* §Er8h1)|NanRMEﬂ>&2r5(\{/w-|] +) (from
| NTERVEDI ATE V. 38). EXAMPLE
N-tert-Butyl-2-[2-(3- quorophenyI) 6- (4-i sopropyl perhy
EXAWBLE SAv.@-[aZ 8 @ihlvrdt4-flldreghenyl)-4-0x0-6-(3-propylperhydro-1.4-diazepin-1-yl)-

4H.%{Sﬂéé‘dﬁh_%k{}'”[}@é%,%&éc-eyaln]i@ecet amide HNOON N

5@

S (ESI) m/z: 514/516 ([M+H]") (from INTERMEDIATE V.32).

EXAMPLE 6Aw: 2-[2-(3-Chlorophenyl)-4-0x0-6-(3-propylperhydro-1.4-diazepin-1-yl)-4H-

quinazolin-3-yl]-N-isopropylacetamide

Cl
S (ESI) m/z: 496/498 (IM+H]") (from INTERMEDIATE V.32).

EXAMPLE 7a: N-tert-Butyl-2-(2-cyclopentyl-4-oxo-6-perhydro-1,4-diazepin-1-yl-4 H-

quinazolin-3-yl-acetamide




N N F 3-Fluorobenzoyl chloride (24 ng, 0.154 mol,
0.019 nL) was added to an ice-water cooled solution
W®@12008/033764 PCT/US2007/078022
2-am no-N-(tert-butyl car banmoyl net hyl ) - 5- (4-i sopropyl pe
rhydro- 1, 4-di azepi n-1- yl)benzam de (I NTERVEDI ATE
V.49) (60 ng, 0.154 mmol) gr¢ triethylamne (716 ny,
0.96 L, 7.09 mol) in DCM (2 nL). Stirring was
continued for 15 mn. Trinethylsilyl chloride (251
ng, 0.295 nL, 2.31 I) was added and the reaction
m xture heated in Bncrovvave at HL50C for 7 mn.
The reaction mxture S oi | uted tR DCM (10 nmL) and
washed with water. The_orjganic pfjase/was dried (MySOH)
and concentrated in vacWo. e oduct was purified
by chromat ography o with a gradient of DCM
to DCM MeOH: NH3 ( as eluent. Further
purification by pre ative HPLC afforded

Py.ﬁ!‘&e ?‘i n%“gbbz fl %ﬁler‘é %#HQBR@WE%taﬁec@%ohﬁ%ﬂbﬂ&é’ (BERMN0 223

I azep i n
Ml NWE'S| |@fid3dyItPac%!t afﬁed’@t‘(rEWE Faytiops ¢fy, 4-foarpine;((tert-
but?l%rbarﬁ&ﬂrﬁetﬁﬁfcarbamoyl]phenyl}perhydro 1,4- dlazeplne 1- carboxyllc aC|d tert—butyl

estal\rl; h\?{%@{\%é %g%ﬁi@[ t %o%gdnmo }lln Tl-ﬁ: mL) angrth%pr\éaﬁlon n}/xture

stirde-fopuisnaim o8 olvenBwab fenamedir deud BxAMBLEsidla) parttBnddBaityeen DCM

(10ThE) st MEHE) YR ZAREHA3 164 RETI SRR AR B9nated i

vacpo[ Zrheryleumpieptieras Jiselved in d gtidynregieaney@rol)1ant dphylamine

(1.0% §- 13y lln)_ 40.9% GAdtk and trimethylsilyl chloride (364 mg, 0.428 mL, 3.35 mmoI)
ul nazol 1 n-

i sopr.opyl acet am de HN
addepl. Thg feactipp ”eégJe)W?ﬁ ipatesigh YT RAS oey Aty o) hﬁﬁmﬁpwﬁxtum
wad/diitgd wHEXBMAIH13frL), washed with 1M HCI (aq.) and sodium bicarbonate (aq.)

sol&lo% T%{% ngem%_éryalaa Q/\r/]a(g;"%rjlle%oﬁég%%ﬁ Bﬁé ng%@o%h}%ace ﬁ%ﬁ@ %rude
pro[sﬂN:twas ounjied iy chigmatograghy on silica gel with a gradient of DCM to DCM:EtOAc
(1:4, viv) as eluent. The product was dissolved in DCM (5 mL), TFA (0.5 mL) added and the
reaction stirred at room temperature for 2 h. The solution was poured directly onto an SCX
cartridge and product eluted with 2N NH3/MeOH. Solvent was removed under reduced
pressure to afford N-tert-butyl-2-(2-cyclopentyl-4-oxo-6-perhydro-1,4-diazepin-1-yl-4H-
quinazolin-3-yl-acetarmide (EXAMPLE 7a) (35 mg, 0.082 mmol, 37%).

Data for N-tert-butyl-2-(2-cyclopentyl-4-oxo-6-perhydro-1,4-diazepin-1-yl-4H-quinazolin-3-yl-
acetamide (EXAMPLE 7a). MS (ESI) m/z: 426 ([M+H]").

Similarly prepared from INTEMEDIATES V were:
EXAMPLE 7b: N-tfert-Butyl-2-(4-oxo-6-perhydro-1,4-diazepin-1-yl-2-phenyl-4 H-quinazolin-3-
ylacetamide




M5 (ESI) mz: 454 ([ MtH +) (from | NTERVEDI ATE V. 31).
EXAVMPLE 7g:
wWQ@2(408408364 uor ophenyl ) - 6- (4-i sopropyl per hydr o- BRCHUS1087/€78022
pi n-1-yl)-4-oxo-4H
yui nazolin-3-yl]-Nisopropylacetamde | r HN TO ON
NJ N~ \ NF M (ESI) myzp 480 ([MtH +) (from
| NTERVEDI ATE V. 31). EXAMPLE 7h:
2-[2-(3,4-D fl uorophenyl)-6-(4-isopropyl perhydro-1, 4-d
MS; ggam/h 434 ﬁWHH) 65@51.INFIERMEDIATE V.38).
gui nazol i n-3-yl]-Nisopropyl acetam de WO 2008/ 033764
PCT/USZOO7/078022 114 HN O O N N L)
EXAMBPLE f6cd\-fertnB (3-fluoronhemird-exe-trperhye
quirfazolin-3-ylJacetamide
2-[2-(4-Fl uorophenyl)-6-(4-isopropyl perhydro-1, 4-di aze
pin-1-yl)-4-oxo0-4H
quinazolin-3-y|]- INSOppopy| acet apr Il r HNTO O/~N
N > N~/ \ FN / S ”ESI) z: 480 ([M+H +) (from
| NTERVEDI ATE V. 31). AN o N

N—Isopropyl 2-[6-(4-iso rop ;rhydro-l,4-diazepin-1-y
|') - 4- oxo- thlophef;fj/£¥

gfii nazol i n-3-yl ] acet am de
S (ESI) m/z: 452 ([IM+H]") (from INTERMEDIATE V.38).

EXAMPLE 7d: N-tert-Butyl-2-[2-(3-fluorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-
oxo-4H-quinazolin-3-yllacetamide

3-Fluorobenzoyl chloride (24 mg, 0.154 mmol, 0.019 mL) was added to an ice-water cooled
solution of 2-amino-N-(tert-butylcarbamoylmethyl)-5-(4-isopropylperhydro-1,4-diazepin-1-
yh)benzamide (INTERMEDIATE V.49) (60 mg, 0.154 mmol) and triethylamine (716 mg, 0.96
mL, 7.09 mmol) in DCM (2 mL). Stirring was continued for 15 min. Trimethylsilyl chloride
(251 mg, 0.295 mL, 2.31 mmol) was added and the reaction mixture heated in the
microwave at 150°C for 7 min. The reaction mixture was diluted with DCM (10 mL) and
washed with water. The organic phase was dried (MgSO,) and concentrated in vacuo.
Crude product was purified by chromatography on silica gel with a gradient of DCM to
DCM:MeOH:NHj; (95:4:1, v/v) as eluent. Further purification by preparative HPLC afforded
N-tert-butyl-2-[2-(3-fluorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-
quinazolin-3-ylJacetamide (EXAMPLE 7d) (5 mg, 10 ymol, 7%).

Data for N-tert-butyl-2-[2-(3-fluorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-oxo-
4H-quinazolin-3-ylJlacetamide (EXAMPLE 7d): MS (ESI) m/z: 494 ([M+H]").



HN TOON N N~/ S M (ESI) mz: 468 ([ MtH +)
(from | NTERVEDI ATE V. 31). EXAMPLE 8a:

WQ@2(4084083%641 uor o- 3- net hoxyphenyl ) - 4- oxo- 6- ( 3, 6, BET/D52001/678022
yl per hydro-1, 4-
di azepi n- 1-yl)-4H qui nazol i n-3-yl] -N-i sopropyl acet am d
e WO 2008/ 033764 PCT/ US200%44978022 115 | HNONH N
1 -to NN F /O a)
4-[ 3- Car boxynet hyl - 2- (4-f | uor o- 3- met hoxyphenyl ) - 4- oxo-
3, 4- di hydr oqui nazol i n-6-yl] -2, 6, 6-

EXAKPDEYBY.. ﬁaem'fdbhénvﬂs @dﬁ%d@%ﬂw@@ﬂbﬂduﬁédﬁw £.G1h-d-ox0-4H-
tert- but ester HO O O ~~4X

Uingzo FpPr phenyl ) - 4 oxo 6 (3 6,
6-trimet hyl perhydco-1, 4-diazepin-1yl)-4H
gui nazol in-3-yl]acdgtic acid (I NTER ATE |1 X. 1) (160
ng, 0.341 mol), diNg ®t; but yl di bonate (78 ny,
0.359 mmol ) and trie A 6 , 0.751 mmol) were
conmbi ned and stlrred ture in DCM (5

m -) overnight. The cr de\‘ Juct m xture was washed
with 1IN HCO (2 X IYnansAnat er (40 nmL). The
organi ¢ phase was ied (Na2SO4) and concentrated in

vacuo. Crude produqgt was purified by chromatography
on silica gel withrDCM MeOH (3:1, v/v) as eluent to

rd 4- or o- 3-
MS@EE&H&@&ﬁéﬁV\% 8@§HE§E¥ME§VN$HY535|nazolin-6-y|]-2,
6, 6-trinethyl perhydro-1, 4-diazepine-1-
EXAMPLE 7f: 2-[2-Cyclopentyl-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo-4 H-
quinazolin-3-yl]-N-isopropylacetamide

MS (ESI) m/z: 454 ([M+H]") (from INTERMEDIATE V.31).

EXAMPLE 7g: 2-[2-(2-Fluorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo-4 H-
quinazolin-3-yl]-N-isopropylacetamide

Cﬁj

S (ESI) m/z: 480 (IM+H]") (from INTERMEDIATE V.31).

EXAMPLE 7h: 2-[2-(3,4-Difluorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)}-4-oxo-4H-

quinazolin-3-yl]-N-isopropylacetamide




carboxylic acid tert-butyl ester (200 ng, 0.352 mol,
100% . b)
W@ 200810837641 uor o- 3- met hoxyphenyl ) - 3- (i sopr opy| ceCESY /618022

et hyl ) - 4- oxo- 3, 4-

di hvdr ogui nazol i n-6-yl]-2,6, 6-trinethyl perhydro-1, 4-d

azepi ne-1-carboxylic acid ygft-butyl ester Y N 00

~~NX N NO NF /0O W 2008/ 033764 PCT/ US2007/ 078022

116

4-[ 3- Car boxynet hyl~2:A 4-f | uor o- 3- et hoxyphenyl ) - 4- oxo-

3, 4- di hydr oqui nazol iln-6-yl ] -2, 6, 6-

t ri met hyl per hydr o- ¥N4-d? azepi ne- ﬁig boxylic acid

tert-butyl ester (200 ng, 0. 352 i sopr opyl am ne

(208 ng, 299 uL, 3.52 R spa%ephosphonlc acid

cyclic anyhydri de ) ulL, 0.528 mmol) and

DI PEA (135 ngy, 18 ol ) were stirred at room

tenperature in n1 ) for 2 h. NaHC®3 (aq.) (15

m -) was added, fthe organic |layer separated, dried

(Na2S®™4) and evaporﬁted under reduced pressure. Crude
Mo tIgA N aphy on silica gel

MSRERHEE deaT Y LPr BRTPERIATRLH (5L, V) e
eluent to afford

ExAmlDZE Oﬁzfri uprlgorspmw;lew pBeRYIDerBydrd-3 ARNDBYhaankAsRYAHN
Ide1 2 6, 6-trimet hyl per hydro- 1, 4- di

azepine-l-carboxyl' cid tert-butyl ster (120 ng,
0. 197 mmol, 56%. >——
2-[2-(4- FI uor o- 3- ntW enyI) 6-(3,6,6-trinmeth

yl per hydro-1, 4- dlazepln- yI) 4
qui nazolin-3-yl]- N—|so dee I HN-C O ~NH
NNN F/O

S (ESI) m/z: 480 (M+H]") (from INTERMEDIATE V.31).

EXAMPLE 7j: N-Isopropyl-2-[6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo-2-thiophen-2-
yl-4H-guinazolin-3-ylJacetamide

Cﬁﬁ

S (ESI) m/z: 468 (M+H]") (from INTERMEDIATE V.31).

EXAMPLE 8a: 2-[2-(4-Fluoro-3-methoxyphenyl)-4-oxo0-6-(3.6.6-trimethylperhydro-1.4-

diazepin-1-yl)-4H-quinazolin-3-yl]-N-isopropylacetamide




4-1 2- (4- Fl uor o- 3- net hoxyphenyl ) - 3- (i sopr opyl car banoyl m
et hyl ) - 4- oxo- 3, 4- di hydr oqui nazol i n-

W®20080033266, 6-t ri net hyl per hydr o- 1, 4- di azepi ne- 1PCHURIRY 078022
ic acid tert-butyl ester (120 ng, 0.197 mol) was
di ssolved in DCM (6 m-) and TFA (3 m -) added. The
reaction was stirred at rqegntenperature for 4 h
Product m xture was poured directly onto an SCX
cartridge and product eluted with 2N NH3/ MeCH.
Sol vent was evapora under reduced pressure to
afford a red solid. ogyict was dplyted with MeOH (20
m-) and heated at reflfux Gt enper@turky Wi th activated

carbon. The m xture was<fHteregdNthrough a celite pad,
N

sol vent evaporated unde red preéssure and the

resul tant product r ged from et hanol : hept ane.

This afforded
2-[2- (4-fl uor o- 3- fret Hoxyphenyl ) - 4- oxo-6-(3, 6, 6-tri nmeth
yl per hydro-1, 4-di azef n- 1-
yl)-4H qui nazolin-3-yl]-Nisopropyl acet am de ( EXAMPLE
8a) (74 ngy, 0.145 mmol, 74% . Data for
a) L3l arfydky ke thQF B (43fudRS:- inmemhmwh\)w #oXABihySroBuifezblin-6%1-12,6,6-

LeS%fe (EXAMPLE 8a):

[ ,.0, dlazep ]‘ |CI() 1-DL
NB (ESI) niz 510 ([N%Fﬂ+) ?gﬂ;{arl prepared were:
%4 N

EXAMPLE 8b: 2-[6-( hyl -6, 6 et By
per hydr o- 1, 4- di azepi - 1yl ) - 2- ro- 3-
nethoxyphenyl) 4- 0X0- ;: 3-yl]-N-isopropyl ac
2007/078022 117 1 HN O
(ESI) mz: 524 ([ M+H +) (from
: AMPLE 8c:

2-[2-(4-Fl uoro- 3- hoxyphenyl ) -6- ((S)-3-i sopropyl -

- di net hyl per hydro- 1, 4-
[2-(diFuoep Bimethoxyphedyp4-ox a6 b iemeshyIperB3ire-§ Hididde pis-d pt )by |
quiRERREY fetid N cid QusRMEDIATE! I 1NH16D mg, 0341 mmol), di-tent-

butyldicarbonate (78 mg, 0.359 mmol) and triethylamine (76 mg, 0.751 mmol) were

combined and stirred at room temperature in DCM (5 mL) overnight. The crude product
mixture was washed with 1N HCI (2 X 20 mL) and water (40 mL). The organic phase was
dried (Na,S0O,) and concentrated in vacuo. Crude product was purified by chromatography
on silica gel with DCM:MeOH (3:1, v/v) as eluent to afford 4-[3-carboxymethyl-2-(4-fluoro-3-
methoxyphenyl)-4-oxo-3,4-dihydroquinazolin-6-yl]-2,6, 6-trimethylperhydro-1,4-diazepine-1-
carboxylic acid tert-butyl ester (200 mg, 0.352 mmol, 100%).

b) 4-[2-(4-Fluoro-3-methoxyphenyl)-3-(isopropylcarbamoylmethyl)-4-ox0-3,4-

dihydroquinazolin-6-yl]-2.6.6-trimethylperhydro-1,4-diazepine-1-carboxylic acid fert-butyl

h Oy N
Tt

ester



NN F/O M (ESI) mz: 538 ([MrH +) (from

| NTERMEDI ATE | X. 6) . EXAMPLE 8d:

WQ@2(08/08B6Lhl or 0- 4-f | uor ophenyl ) - 6- (di net hvl per P Us2007/678022

- di azepi n-1-yl ) - 4- oxo-

4H aui nazol in-3-yl ] -N-((S)-2,2,2-trifluoro-1-nethyleth

yl)acetamide FI FFH N i O~ ON NNI Fcl M

(ESI) mz: 554 ([ MtH] +) (from | NTERMEDI ATE | X. 4).

EXAMPLE 8e: _ _ _
4-[CprpogyRnathvl-gr(bilupro-Burstimelonl)-4 ©x¢-aidrripapiaazelictoil 2, &6-
trimemyﬁ)é,ﬁi%%:M-Mi%}eﬁneo?i@arboxegic acid tert-butyl ester (200 mg, 0.352 mmol),
. 4H qui nazol i n-3-9§l]-l\l-é( %-2, 2,2-trifl uoro-l-_rreth%l eth .
IsopIPRYRBING UG NB 9D othe P o ). PETPRISORNPFPIPPSRLY Cyplganypydride
(336Img, B20-uL, 1128 @ik anl DIPEA {138 md\ 18uE 1.06 mmol) were stirred at room
temperature in DCM (15 mL) for 2 h. NaHCO; (aqg.) (15 mL) was added, the organic layer
separated, dried (Na,SO,) and evaporated under reduced pressure. Crude product was
purified by chromatography on silica gel with a gradient of DCM to DCM:MeOH (4:1, v/v) as
eluent to afford 4-[2-(4-fluoro-3-methoxyphenyl)-3-(isopropylcarbamoyimethyl)-4-oxo-3,4-
dihydroquinazolin-6-yl]-2,6,6-trimethylperhydro-1,4-diazepine-1-carboxylic  acid tert-butyl
ester (120 mg, 0.197 mmol, 56%).

¢)_2-[2-(4-Fluoro-3-methoxyphenyl)-4-0x0-6-(3,6,6-trimethylperhydro-1.4-diazepin-1-y)-4H-

quinazolin-3-yl]-N-isopropylacetamide

4-[2-(4-Fluoro-3-methoxyphenyl)-3-(isopropylcarbamoylmethyl)-4-oxo-3,4-dihydroquinazolin-
6-yl]-2,6,6-trimethylperhydro-1,4-diazepine-1-carboxylic acid tert-butyl ester (120 mg, 0.197
mmol) was dissolved in DCM (6 mL) and TFA (3 mL) added. The reaction was stirred at
room temperature for 4 h. Product mixture was poured directly onto an SCX cartridge and
product eluted with 2N NH3;/MeOH. Solvent was evaporated under reduced pressure to
afford a red solid. Product was diluted with MeOH (20 mL) and heated at reflux temperature
with activated carbon. The mixture was filtered through a celite pad, solvent evaporated
under reduced pressure and the resultant product recrystallised from ethanol:heptane. This
afforded  2-[2-(4-fluoro-3-methoxyphenyl)-4-oxo-6-(3,6, 6-trimethylperhydro-1,4-diazepin-1-
yl)-4H-quinazolin-3-yl]-N-isopropylacetamide (EXAMPLE 8a) (74 mg, 0.145 mmol, 74%)).

Data for 2-[2-(4-fluoro-3-methoxyphenyl)-4-oxo0-6-(3,6,6-trimethylperhydro-1,4-diazepin-1-yl)-
4H-quinazolin-3-yl]-N-isopropylacetamide (EXAMPLE 8a): MS (ESI) m/z: 510 ([M+H]").

Similarly prepared were:
EXAMPLE 8b: 2-[6-(3-Ethyl-6,6-dimethylperhydro-1,4-diazepin-1-yl)-2-(4-fluoro-3-

methoxyphenyl)-4-oxo-4 H-quinazolin-3-yl]-N-isopropylacetamide




cl M5 (ESI) mz: 554 ([ MtH] +) (from | NTERMEDI ATE
| X. 4). EXAWVPLE 8f:

WORM08M08378uUt y| - 2- [ 2- (3- chl or 0- 4-f | uor ophenyl ) - 6PCTUIBDTI§78022
| per hydro-1, 4-di azepi n- 1-
yl)-4-oxo-4H qui nazol i n-3-yl]acetam de Y- HN-~O O NH
NI NN Fcl M (ESI) nhqy 514 ([ M+H +) (from
| NTERVEDI ATE | X. 4). EXAMPLE 8g:
2-[6-(6, 6-Di net hyl - 3- propyl per hydr o- 1, 4-di azepi n- 1-yl)
-2-(4-fluoro-3-
met hoxyphenyl ) - 4- oxqpdH-gui nazol | -yl ]-Nisopropyl ac
etanmide y HNtO O NH } F /O MS\GLESI) niz: 538
([MHH] +) (from | NTERME BFE N VPLE 9a:
N-tent-Butyl-2-[6-(1,4-d azZg gycl o[ 3 2. 2] non-4-yl) - 2-

(4-fl uoro- 3- SN
nmet hoxvphenyl)-4-o0 qui nazol i n-3-yl ] acet am de WO
2008/ 033764 PCT/ US20Q07/078022 119 | HNOOO N ~
0
7~

S (ESI) m/z: 524 ([M+H]") (from INTERMEDIATE 1X.3).

EXAMPLE 8c: 2-[2-(4-Fluoro-3-methoxyphenyl)-6-((S)-3-isopropyl-6,6-dimethylperhydro-1.4-
diazepin-1-yl)-4-ox0-4H-quinazolin-3-yl]-N-isopropylacetamide

NN
e

S (ESI) m/z: 538 ([M+H]") (from INTERMEDIATE IX.6).

EXAMPLE 8d: 2-[2-(3-Chloro-4-fluorophenyl)-6-(dimethylperhydro-1,4-diazepin-1-yl)-4-oxo-
4H-quinazolin-3-yI]-N-((§)-2.2 2-trifluoro-1-methylethylacetamide
F

S (ESI) m/z: 554 (IM+H]") (from INTERMEDIATE [X.4).

EXAMPLE 8e: 2-[2-(3-Chloro-4-fluorophenyl)-6-(dimethylperhydro-1,4-diazepin-1-yl)-4-oxo-
4H-quinazolin-3-yl]-N-((R)-2,2 2-trifluoro-1-methylethyl)acetamide




NN F
[6-(1, 4- Di azabi cycl o[ 3. 2. 2] non-4-yl)-2-(4-fl uoro- 3- net

wWhooogosBIy/| ) - 4- oxo- 4H- qui nazol i n-3- yl]aceti c BCT/tS2007/078022

(I NTERVEDI ATE | X. 7) (20 nmg, 0.44 mmol) was di ssol ved
in DCM (5 nmL). Tert-butylamne (6.5 ng, 0.088 mmol)
and N, N-di i sopropyl et hyl ampg (7 ng, 0.053 mmmol) were
added foll owed by 1-propanephosphonic acid cyclic
anyhydride (21 ng, 0.02 nL, 0.066 mmol). The reaction
m xture was stirred atfroomtenperature for 12 h.

Met hanol (5 m-) maﬁm ed and the sol ution poured

directly onto an SCX/cdr{ridge. ELuHion with 2N
NH3/ MeCH f ol | owed furfﬂ?ropurifi atiyn by preparative
HPLC afforded N-tert-but 6- 4%42\

di azabi cycl o[ 3. 2. 2] non- 4 ) (4-T1Iljuor o- 3- net hoxyphen
yl ) - 4- oxo- 4H qui nazegtkp cet am de ( EXAMPLE 9a)
(7.3 ng, 0.014 mml%. Data for
N-tert-butyl-2-[6F( 1Y 4-di azabi cycl o[ 3.

2. 2] non-4-yl)-2-(4-fkuoro- 3- net hoxyphenyl ) - 4-

R 3 B P AREBAREIR P 2. 1

EXAVPLE 9b: _ _
ExAMPEE 68 NBHaLRT 415 {3UPRRRKNND Yy -6 TRimamB by drBi1REdi8Znin-1-
n-1-yl)-24-0x0-4H _
uingzodinydrvilaggtamide ot rjf| uoro- 1, 1- di net hyl et hyl )
acetamde F \\ ~F HN, ~OOTrNHJ NN\ NI / F

C M (ESlI) miz: 5407542 ([ M+H] from | NTERVEDI ATE
| X. 8). EXAMPLE 9c: M~\g©

(@]
2-[2-(3-Chl oro-4-f|uor\£h yl -6N(\h/e;“<“3hydropyrro| o[ 1,2
- al pyrazi n-2-yl)-4-oxo- N

4H qui nazol i n-3-yl ] -N R), - #2-trifluoro-1-nethyleth
yl)acet am de WO 200§ 3764 PCT/ US2007/ 078022 120 F

Cl
MS (ESI) m/z: 514 (M+H]") (from INTERMEDIATE [X.4).

EXAMPLE 8g: 2-[6-(6,6-Dimethyl-3-propylperhydro-1,4-diazepin-1-yl)-2-(4-fluoro-3-

me

thoxyphenyl)-4-oxo-4 H-quinazolin-3-yl]-N-isopropylacetamide

T
o~

MS (ESI) m/z: 538 ([M+H]") (from INTERMEDIATE IX.5).

EX

me

AMPLE 9a: N-fert-Butyl-2-[6-(1.4-diazabicyclo[3.2.2]non-4-yl)-2-(4-fluoro-3-

thoxyphenyl)-4-oxo-4H-quinazolin-3-yl]lacetamide




~ ~FFHNOO~N NH NFcl WM (ESI) mz: 552/554

([MtH] +) (from | NTERVEDI ATE | X. 9). EXAMPLE 9d:
WQ@2(408408864hl or o- 4- f | uor ophenyl ) - 6- ( hexahydr opyrPeDUS{027/@78022

- al pyrazi n-2-yl) - 4- oxo-

4H qui nazolin-3-yl]-N-((S)-2,2,2-trifluoro-1-nethyleth

yl )acetamde F\ ~ Y\ 'Fq44 FHNOO~N NH NF cl

M5 (ESI) m z: 552/554 ([M+H] +) (from | NTERVEDI ATE

I X.9). EXAWVPLE 9e:

2-[2-(3-Chloro-4-fl D@f@phenyl ) - 6- (4-1sopropyl per hydro-

1, 4-di azepin-1-yl ) - 4; o
0xo0- 4H qui nazol i n- 3-y’\ﬁ AE (@, 2, 2-tKi oro-1, 1-di net hyl
ethyl)acetam de F \\ ' 0.0 N NN F

NS
N
F
P

[6-(1,4-Diazabicyclo[3.2.2]non-4-yl)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-4 H-quinazolin-3-
yllacetic acid (INTERMEDIATE IX.7) (20 mg, 0.44 mmol) was dissolved in DCM (5 mL).
Tert-butylamine (6.5 mg, 0.088 mmol) and N, N-diisopropylethylamine (7 mg, 0.053 mmol)
were added followed by 1-propanephosphonic acid cyclic anyhydride (21 mg, 0.02 mL,
0.066 mmol). The reaction mixture was stirred at room temperature for 12 h. Methanol (5
mL) was added and the solution poured directly onto an SCX cartridge. Elution with 2N
NH3/MeOH followed further purification by preparative HPLC afforded N-tert-butyl-2-[6-(1,4-
diazabicyclo[3.2.2]non-4-yl)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-4H-quinazolin-3-
yllacetamide (EXAMPLE 9a) (7.3 mg, 0.014 mmol, 33%).

Data for N-tert-butyl-2-[6-(1,4-diazabicyclo[3.2. 2]Jnon-4-yl)-2-(4-fluoro-3-methoxyphenyl)-4-
ox0-4H-quinazolin-3-ylJlacetamide (EXAMPLE 9a): MS (ESI) m/z: 508 ([M+H]").

Similarly prepared were:
EXAMPLE 9b: 2-[2-(3-Chloro-4-fluoropheny)-6-((R)-3-methylpiperazin-1-y|)-4-oxo-4H-

quinazolin-3-yl]-N-(2.2 2-trifluoro-1,1-dimethylethyl)acetamide
F

T

0
0 (\NH
JD/N\)"’
N 2
NS
N

MS (ESI) m/z: 540/542 (IM+H]") (from INTERMEDIATE IX.8).

F

EXAMPLE 9c¢: 2-[2-(3-Chloro-4-fluoropheny)-6-(hexahydropyrrolo[1,2-a]pyrazin-2-yl)-4-o0xo-
4H-quinazolin-3-yl]-N-((R)-2,2 2-trifluoro-1-methylethyl)acetamide




cl M5 (ESI) mz: 582/584 ([ MtH] +) (from | NTERVEDI ATE
| X. 10). EXAMPLE 9f:

WQ@2(408408864hl or o- 4- f | uor ophenyl ) - 6- (4-i sopr opy| PEF/OyHNTO78022
1, 4-di azepi n-1-yl) - 4-
0Xx0- 4H-qui nazolin-3-yl]-N-(2,2,2-trifluoro-1-nethyleth
yl ) acet am de WD 2008/ 033764,fCT/ US2007/ 078022 121 F
\' ~YFF }- HNToO ONN Fcl M (ESI) mz: 568
([ MeH] +) (fron1INTERNEDIATE | X. 10). EXAMPLE 9g:
2-[2-(3-Chl oro-4- fluorophenyl) 6- (4-i sopropyl per hydr o-
1, 4-di azepin-1-1)-
0xo0- 4H qui nazol i n- 3H IfoN-lsobutyIacetanlde HNToO O N

N F/ cl M (ESI) %28 ([ (from
| NTERVEDI ATE | X. 10) . , Oh:N
2-[6-(4-Ethy|perhydro-1N pi n-d-yl)-2-(4-fluoro-3

- met hoxyphenyl ) - 4-
4H qui nazol i n- 3-yl
yl )acetam de F \F~F

N
(2,2,2-trifluoro-1,1-dinethyleth
HNTOo N N NN F

cl

S (ESI) m/z: 552/554 ([M+H]") (from INTERMEDIATE 1X.9).

EXAMPLE 9d: 2-[2-(3-Chloro-4-fluorophenyl)-6-(hexahydropyrrolo[1,2-alpyrazin-2-yl)-4-oxo-

4H-quinazolin-3-yI]-N-((§)-2.2 2-trifluoro-1-methylethylacetamide
F

P

S (ESI) m/z: 552/554 ([M+H]") (from INTERMEDIATE 1X.9).

EXAMPLE 9e: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-
oxo0-4H-quinazolin-3-yl]-N-(2.2 2-trifluoro-1.1-dimethylethyl)acetamide

S (ESI) m/z: 582/584 (M+H]") (from INTERMEDIATE 1X.10).

EXAMPLE 9f: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-
oxo0-4H-quinazolin-3-yl]-N-(2.2 2-trifluoro-1-methylethyl)acetamide




MS (ESI) mfz: 564 ([M+H] +) (from | NTERVEDI ATE | X. 11).
EXAMPLE 9i: 2-[6-(4- Ethyl

W@erkpsh7e+ 1, 4- di azepi n-1-yl ) - 2- (4-f1 uor o- 3- met PORYRIVETIY73022
|') - 4- oxo-
4H qui nazolin-3-yl]-N-((S)-2,2,2-trifluoro-1-nethyleth
yl )acet am de WD 2008/ 033764,PCT/ US2007/ 078022 122 F
\' ~ YFFN HNrOON N\ NI / F M5 (ESI) mz: 550
([MrH +) (from | I\ITERI\/EDI ATE | X. 11). EXAMPLE 9j:
2-[6-(4-Ethyl
per hydr o- 1, 4-di azem\fvzﬁxFyl) 2-(4-11 ﬁ}(io 3- net hoxypheny

l)-4- oxo-
4H qui nazol i n-3-yl ] - N;\\ﬁ R -2, 2, Zt PN I uor o- 1- met hyl et h
yl)acetanide F F F H & NgN \ N F/O M
(ESI) mz: 550 ([MH +)N(fr NTERMEDI ATE | X. 11).
EXAVPLE 9k: N

N- Cycl obut yl - 2-[ 6- {
2-(4-fluoro-3-
nmet hoxvphenyl ) - 4- oxoesi4H aui nazol i n-3-yl Jacetam de | |

M RERnD 585 (M+HT") (from INTERMEDIATE 1X.10)

N
gt hyl per hydro- 1, 4-di azepi n-1-yl) -

n

EXAMPLE 9g: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-
ox0-4H-quinazolin-3-yl]-N-isobutylacetamide

Cl
S (ESI) m/z: 528 (IM+H]") (from INTERMEDIATE [X.10).

EXAMPLE 9h: 2-[6-(4-Ethylperhydro-1.4-diazepin-1-y|)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-

4H-quinazolin-3-yl]-N-(2.2 2-trifluoro-1,1-dimethylethyl)acetamide
F

el

S (ESI) m/z: 564 (IM+H]") (from INTERMEDIATE 1X.11).

EXAMPLE 9i: 2-[6-(4-Ethylperhydro-1.4-diazepin-1-y|)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-
4H-quinazolin-3-yI]-N-((§)-2.2 2-trifluoro-1-methylethylacetamide




N N\ NI / F/O M (ESI) mz: 508 ([MrH +) (from
| NTERVEDI ATE | X. 11). EXAWMPLE 91: 2-[6-(4- Et hyl

W@erkpsh7e+ 1, 4- di azepi n-1-yl ) - 2- (4-f1 uor o- 3- met PORYRIVETIY73022
|')-4-o0xo- 4H qui nazolin-3-yl]-Nisobutyl acetam de WO
2008/ 033764 PCT/ US2007/078022 123 HN TOo NN NN
F,O M (ESI) mz: 510 ([ M4 +) (from | NTERVEDI ATE
I X. 11). EXAWPLE 9m
2-[2-(3-Chl oro-4-fl uorophenyl)-6-(4-ethyl perhvdro-1, 4-

di azepi n-1-yl)-4-oxo- |

4H qui nazol i n- 3-yl ]\FAJ(\(CS) -2,2,2-trifluoro-1-nethyleth
yl)acetanmide F F R HN[oO ON%,\F_EI M5 (ESI) mz:
554/ 556 ([ MtH] +) (fron¥ 1 NTERVEDI(AT

EN X. 12) . EXAVPLE
9n: I N7/>
2-[2-(3-Chl or o-4-f | uor oghe @ 6- (4- et hyl per hydro-1, 4-
di azepi n-1-yl) - 4- oxe SN
4H qui nazol i n- 3-yl ((R)-2, 2,2-trifluoro-1-nethyleth
yl )acetam de F F

_0

MS (ESI) m/z: 550 ([M+H]") (from INTERMEDIATE IX.11).

EXAMPLE 9j: 2-[6-(4-Ethylperhydro-1,4-diazepin-1-yl)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-
4H-quinazolin-3-yl]-N-((R)-2,2,2-trifluoro-1-methylethyl)acetamide
F

ey

MS (ESI) m/z: 550 ([M+H]") (from INTERMEDIATE IX.11).

N
o}
EXAMPLE 9k: N-Cyclobutyl-2-[6-(4-ethylperhydro-1.4-diazepin-1-y)-2-(4-fluoro-3-
methoxyphenyl)-4-oxo0-4H-quinazolin-3-yl]acetamide

MS (ESI) m/z: 508 ([M+H]") (from INTERMEDIATE IX.11).

EXAMPLE 9l: 2-[6-(4-Ethylperhydro-1.4-diazepin-1-y|)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-

4H-quinazolin-3-yl]-N-isobutylacetamide




FF HNToO ONN Fcl WM (ESI) mz: 554 ([ MtH] +)
(from | NTERVEDI ATE | X. 12). EXAMPLE 9o:

WQ@2(08/08B6Lhl or 0- 4-f | uor ophenyl ) - 6- (4- et hyl - perPgHUS2007/878022
- di azepi n-1-yl ) - 4- oxo-
4H qui nazol i n-3-yl]-N-cycl obut yl acet am de WO
2008/ 033764 PCT/ US2007/078Q32 124 HN\~0o NN N N F cl
MS (ESI) mz: 512/514 ([ M+H] +) (from | NTERVEDI ATE
| X. 12) . EXAMPLE 9p:
2-[2-(3-Chl oro-4-fljuor ophenyl ) - 6- (4- et hyl per hydro-1, 4-
di azel )in-1-yl )-4
4H qui nazol i n- 3-y |§obutyla € ide HN To o NN N
N F cl I\/B(ESI) m d/516( M:N +) (from

| NTERVEDI ATE | X. 12) . 1“ Lok
2-{2-(4-Fl uor o- 3- net hox ph ) 6 [4-(2-hvdroxyethyl)p
er hydro-1, 4-di azel )4®

1-yl]-4-oxo- 4H qui I|n3yl} ()222tr|fluoro

-1-met hyl et hyl ) adet afn de F OH F /-1
0]

7~

S (ESI) m/z: 510 (M+H]") (from INTERMEDIATE [X.11).

EXAMPLE 9m: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-ethylperhydro-1.4-diazepin-1-yl)-4-oxo-

4H-quinazolin-3-yI]-N-((§)-2.2 2-trifluoro-1-methylethylacetamide
F

el

S (ESI) m/z: 554/556 ([M+H]") (from INTERMEDIATE 1X.12).

EXAMPLE 9n: 2-[2-(3-Chloro-4-fluorophenyl}-6-(4-ethylperhydro-1.4-diazepin-1-yl)-4-oxo-

4H-quinazolin-3-yl]-N-((R)-2,2 2-trifluoro-1-methylethyl)acetamide
F

ol

S (ESI) m/z: 554 (IM+H]") (from INTERMEDIATE 1X.12).

EXAMPLE 90: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-ethyl-perhydro-1.4-diazepin-1-yl)-4-oxo-
4H-quinazolin-3-yl]-N-cyclobutylacetamide




HNrO/~JNNI NN ~\NI / F M5 (ESI) mz: 566

([MtH] +) (from | NTERVEDI ATE | X. 13). EXAMPLE 9r:
wQ@2q084083%641 uor o- 3- net hoxyphenyl ) - 6- [ 4- ( 2- hydr oRgEUR2007)/78022

er hydr o- 1, 4- di azepi n-

1-yl]-4-o0x0-4H qui nazolin-3-yl}-N-((R-2,2,2-trifluoro

- 1- met hyl et hyl ) acet am de Wp»,2008/ 033764

PCT/ US2007/ 078022 125 F OH FF HNToO O\ \N/ F M

(ESI) mz: 566 ([M+H +) (from | NTERVEDI ATE | X. 13).

EXAMPLE 9s:

N- Cycl obut yl - 2-{2-( | uor o- 3- msthowhenyl) 6-[4-(2-h

ydr oxyet hyl ) per hydr gg r(\l 3yl t ;
LS\ZiDZIEn yl }acet am de

1, 4-di azepi n-1-yl] - 4-
CHHM to N N ON \ (ESI) mz: 524

([ MtH] +) (from | NTERMEDI AT 13). EXAMPLE 9t:

2-{2- (4- Fl uoro- 3- n% -6- [ 4- (2- hydroxyet hyl ) p
er hydro- 1, 4- di azepj
1-yl] - 4- oxo- 4H qui na
H

(

olin-3-yl}-Nisobutylacetamde O
Cl

MS (ESI) m/z: 512/514 (IM+H]") (from INTERMEDIATE 1X.12).

EXAMPLE 9p: 2-[2-(3-Chloro-4-fluorophenyl)-6-(4-ethylperhydro-1.4-diazepin-1-yl)-4-oxo0-
4H-guinazolin-3-yl]-N-isobutylacetamide

Cl
S (ESI) m/z: 514/516 ([M+H]") (from INTERMEDIATE 1X.12).

EXAMPLE 9q: 2-{2-(4-Fluoro-3-methoxyphenyl)-6-[4-(2-hydroxyethyl)perhydro-1,4-diazepin-

1-yl]-4-ox0-4H-quinazolin-3-yI}-N-((5)-2,2 2-trifluoro-1-methylethylacetamide
F

e

MS (ESI) m/z: 566 ([M+H]") (from INTERMEDIATE 1X.13).

OH

EXAMPLE 9r: 2-{2-(4-Fluoro-3-methoxyphenyl)-6-[4-(2-hydroxyethyl)perhydro-1.4-diazepin-
1-yl]-4-ox0-4H-quinazolin-3-yI}-N-((R)-2.2 2-trifluoro-1-methylethyl)acetamide




HN To ONNN\ " F M5 (ESI) mz: 526 ([M:H +) (from
| NTERVEDI ATE | X. 13). EXAWPLE 9u:
wWQ@2(408408864hl or ophenyl ) - 6- (4-i sopropyl per hydr o- BRCHUS10a7Z€78022
pi n-1-yl)-4-oxo-4H
qui nazol i n-3-yl]-N-isopropyl - N net hyl acet am de WO
2008/ 033764 PCT/ US2007/078Q32 126 | /-N TOo N N N
Ncl M (ESI) mz: 510/512 ([MtH +) (from
| NTERVEDI ATE | X. 14) . EXAI\/PLE Ov:
2-[ 2- (3- Chl or ophenyl )k 6- (4-isopropyl per hydro- 1, 4- di aze

pi n-1-yl ) - 4- oxo- 4P .gwi:nazol i n-3-yl ] - ‘bt hyl acet am de
NHNOOJN NN ¢ (ESI) m z./482/ 484 ([ MrH] +)
(from | NTERVEDI ATE | LE\9w.

2-[2-(3-Chl orophenyl) opyl per hydro-1, 4-di aze
pi n-1-yl)-4-oxo-4H

qui nazol in-3-yl]- acetanmide NHNo OJ N N
N cl M5 (ESI) m 08/ 510 ([M+H +) (from

| NTERVEDI ATE | X.F14) :

2-[2-(3-Chl oropheny®) - 6- ( 4- |sopropyl per hydro- 1, 4-di aze

[
g 1-yl)-4-oxo-4H

pl
MS (ESI) m/z: 566 ([M+H]) (from INTERMEDIATE 1X.13).

EXAMPLE 9s: N-Cyclobutyl-2-{2-(4-fluoro-3-methoxyphenyl)-6-[4-(2-hydroxyethyl)perhydro-

1.4-diazepin-1-yl]-4-oxo0-4H-quinazolin-3-yl}acetamide

T

S (ESI) m/z: 524 (IM+H]") (from INTERMEDIATE 1X.13).

OH

EXAMPLE 9t: 2-{2-(4-Fluoro-3-methoxyphenyl)-6-[4-(2-hydroxyethyl)perhydro-1.4-diazepin-
1-yl]-4-ox0-4 H-quinazolin-3-yl}-N-isobutylacetamide

S (ESI) m/z: 526 (M+H]") (from INTERMEDIATE [X.13).

EXAMPLE 9u: 2-[2-(3-Chlorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo-4H-

quinazolin-3-yl]-N-isopropyl-N-methylacetamide




qui nazolin-3-yl]-N-(2,2,2-trifluoro-1-nethylethyl)acet

am de WD 2008/ 033764 PCT/US2007/078022 127 F\ ~ Y
WO-R00B/0BIN60 OJ NN NN cl M5 (ESI) mz: 550/BGRUS2007/078022

([MrH] +) (from | NTERVEDI ATE | X. 14) . EXAMPLE 9y:

2-[2-(3-Chl orophenyl )-6-(4-isopropyl perhydro-1, 4-di aze

[)in-1-yl)-4-o0xo0-4H 126

qui nazolin-3-yl]-Nisobutylacetamde HN TOo ~-N N N

N cl M5 (ESI) mz: 510/512 ([ MtH +) (from

| NTERVEDI ATE | X. 1 EXAMPLE 9z:
2-12-(3- Chlorophenyl) 6 (4 i sopro per hydro- 1, 4-di aze

pi n-1-yl)-4-oxo- 4N
qui nazolin-3-yl]- N—( 2, -trlflmor -1, 1-di met hyl et hyl)
acetamde F \I FN H N NN cl

S (ESI) m/z: 510/512 ([M+H]") (from INTERMEDIATE 1X.14).

EXAMPLE 9v: 2-[2-(3-Chlorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo-4 H-
quinazolin-3-yl]-N-ethylacetamide

h )
‘-

Cl
S (ESI) m/z: 482/484 ([M+H]") (from INTERMEDIATE 1X.14).

EXAMPLE 9w: 2-[2-(3-Chlorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-oxo0-4 H-

quinazolin-3-yl]-N-cyclobutylacetamide

< )=
-~

Cl
S (ESI) m/z: 508/510 (M+H]") (from INTERMEDIATE 1X.14).

EXAMPLE 9x: 2-[2-(3-Chlorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo0-4H-
quinazolin-3-yl]-N-(2.2 2-trifluoro-1-methylethyl)acetamide




M5 (ESI) mz: 564/566 ([M-H] +) (from | NTERVEDI ATE
| X. 14) . EXAMPLE 9Aa:
WQ@2(408408864hl or o- 4- f | uor ophenyl ) - 6- ( ( R) - 3- met hyP@i/ps20az078022
n-1-yl)-4-oxo- 4H
qui nazol in-3-yl]-N-isopropyl acetam de WD 2008/ 033764
PCT/ US2007/ 078022 128 | Hh,~OONH \ NJ, NN F/
cl M (ESI) mz: 472/474 ([ M+H +) (from | NTERVEDI ATE
| X. 8). EXAMPLE 9Ab:

2-[2-(3-Chl oro- 4-fl udy ophenyl ) - 6- (1, 4- di azabi cycl o[ 3. 2
. 2] non-4-yl) - 4- OXO\?kLT

quinazolin-3-y|]-N—LsﬁoropyIacet-n'de y HHOON NN

\ NI / Fecl WM (ES mz: 4961500 ([M-H+) (from

| NTERVEDI ATE | X. 15) . ANPLE 9AC;

2-[6-(1,4-D azab|cchoW3 2 on-4-yl)-2-(4-fluoro-3-m
et hoxyphenyl ) -4-0 SN

4H qui nazol i n- 3-yl i sopropyl acetamde y HN'rO ON
\' N \ NI /

Cl
S (ESI) m/z: 550/552 (M+H]") (from INTERMEDIATE 1X.14).

EXAMPLE 9y: 2-[2-(3-Chlorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-

quinazolin-3-yl]-N-isobutylacetamide

Cl
S (ESI) m/z: 510/512 ([M+H]") (from INTERMEDIATE 1X.14).

EXAMPLE 9z: 2-[2-(3-Chlorophenyl)-6-(4-isopropylperhydro-1.4-diazepin-1-yl)-4-oxo0-4H-
quinazolin-3-yl]-N-(2.2 2-trifluoro-1,1-dimethylethyl)acetamide

S (ESI) m/z: 564/566 (M+H]") (from INTERMEDIATE 1X.14).

EXAMPLE 9Aa: 2-[2-(3-Chloro-4-fluorophenyl)-6-((R)-3-methylpiperazin-1-yl)-4-oxo-4H-

quinazolin-3-yl]-N-isopropylacetamide




F,O M (ESI) mz: 494 ([ M+H +) (from | NTERVEDI ATE
I X. 7). EXAMPLE 9Ad:

wWQ@2(08/083t644- Di azabi cvcl o] 3. 2. 21non- 4-yl ) - 2- ( 4- f PCDUR2087/618022
et hoxyphenyl ) - 4- oxo-
4H qui nazol i n-3-yl]-N-i sobutyl acet am de WO 2008/ 033764
PCT/ US2007/ 078022 129 HNIGyg~/~ N~ NI V' \ N F ,O
MS (ESI) mfz: 508 ([M+H] +) (from I NTERVEDI ATE | X. 7).
EXAMPLE 9Ae:
N-((R)-sec-Butyl)- 2>ﬁ6<(1 4- di azabi cycl o[ 3. 2. 2] non-4-y
[)-2-(4-fluoro-3-
nmet hoxyphenyl ) - 4- oxo 4 q
HNIO OtT /N Noml N \ M5 (ESI) mfz: 508
([ MrH +) (from | NTERVEDI TE7). EXAVPLE 9Af :
2-[6-(1, 4-Di azabi cy R2RON- 4-vl ) - 2- (4-fl uor o- 3-m
et hoxvphenyl ) - 4- oxg
4H aui nazol in-3-yFI]N-(1-trifluoronethyl propyl)acetam
ide FFF HWM \OOSN Nonl N

S (ESI) m/z: 472/474 ([M+H]") (from INTERMEDIATE 1X.8).

@ nazol i'n- 38-yl ] acet am de

EXAMPLE 9Ab: 2-[2-(3-Chloro-4-fluorophenyl)-6-(1,4-diazabicyclo[3.2.2]non-4-yl)-4-oxo-4 H-

quinazolin-3-yl]-N-isopropylacetamide

Cl
S (ESI) m/z: 498/500 ([M+H]") (from INTERMEDIATE 1X.15).

EXAMPLE 9Ac: 2-[6-(1.4-Diazabicyclo[3.2.2]non-4-y)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-

4H-quinazolin-3-yl]-N-isopropylacetamide

e as

S (ESI) m/z: 494 (IM+H]") (from INTERMEDIATE IX.7).

EXAMPLE 9Ad: 2-[6-(1,4-Diazabicyclo[3.2.2]non-4-yl)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-

4H-quinazolin-3-yl]-N-isobutylacetamide




\ NI/ F,O M (ESI) mz: 562 ([MtH +) (from
| NTERVEDI ATE | X. 7). EXAMPLE 9Ag:

WQ@2(408/083r641- Di azabi cvcl o[ 3. 2. 21non- 4-vl) - 2- ( 4- f PCDUS2087/0M8022
et hoxvphenyl ) - 4- oxo-
4H aui nazolin-3-vlI-N(2,2,2-trifluoro-1, 1-di net hyl eth
vl ) acet am de WD 2008/ 033764,§CT/ US2007/ 078022 130 F
\' ~ \\'"F FHNrOON NNNI / F M5 (ESI) mz:
562 ([ MtH] +) (from | NTERMEDI ATE | X. 7). EXAMPLE 9Ah:
2-[6-(1, 4-D azabi cydl o[ 3. 2. 21non-4-yl )-2-(4-fluoro-3-m
et hoxyphenyl ) - 4- oxe<
4H-aui nazol i n-3- vl | - N (25nmet hoxy- t hyl et hyl)
acetamde o~ HNIC O NN N F M5 (ESI) mz:

524 ([MtH] +) (from I NT P A . EXAMPLE 9Ai :
N- ( Cvanodi et hyl - met hyl ) 2 [ 4 d| azabi cvcl o[ 3. 2. 21

4H- aw nazol i n-3-vl | acet am de

S (ESI) m/z: 508 (M+H]") (from INTERMEDIATE [X.7).

EXAMPLE 9Ae: N-((R)-sec-Butyl)-2-[6-(1.4-diazabicyclo[3.2.2]non-4-yl)-2-(4-fluoro-3-

methoxyphenyl)-4-oxo0-4H-quinazolin-3-yl]acetamide

m/@@

S (ESI) m/z: 508 (M+H]") (from INTERMEDIATE [X.7).

EXAMPLE 9Af: 2-[6-(1,4-Diazabicyclo[3.2.2]non-4-yI)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-
4H-quinazolin-3-yl]-N-(1-trifluoromethylpropyl)acetamide

S (ESI) m/z: 562 (IM+H]") (from INTERMEDIATE [X.7).

EXAMPLE 9Ag: 2-[6-(1.4-Diazabicyclo[3.2.2]non-4-yl)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-
4H-guinazolin-3-yl]-N-(2,2 2-trifluoro-1,1-dimethylethyl)acetamide




NHNCOt~~ N N NNI / F M (ESI) nmz: 519

([MrH] +) (from | NTERVEDI ATE | X. 7). EXAMPLE 9A :
WORM808p+ opvI net hyl - 2-[ 6- (1, 4-di azabi cvcl o[ 3. PCRUSZIN7/@78022

-yl)-2-(4-fluoro-3-

nmet hoxyphenyl ) - 4- oxo- 4H aui nazol i n- 3-vl | acet am de WO

2008/ 033764 PCT/ US2007/078Q3g 131 HNI~OON N NN

F/ /O M (ESI) mlz: 506 ([M+H] +) (from | NTERVEDI ATE

| X. 7). EXAMPLE 9AK:

2-[6- (1, 4- Di azabi cvcl,0[f3. 2. 21non- 4- vl ) - 2- (3, 5- di net hox

vphenyl ) - 4- oxo- 4H

aui nazolin-3-vll-Ni ngva acetaniiddee y HNO O N

Nomi N O\ NI\/S(ESI 506([ +) (from

| NTERVEDI ATE | X. 2). Q3
2-[6-(4-Cvcl opropvl perhyro @ d| azepin-1-vl)-2-(4-fl
uor o- 3-

met hoxvphenyl ) - 4- ox aw nazol i n-3-vl | -Nisopropvl ac

etam de vy F
S (ESI) m/z: 562 ([IM+H]") (from INTERMEDIATE IX.7).

EXAMPLE 9Ah: 2-[6-(1,4-Diazabicyclo[3.2.2]non-4-yl)-2-(4-fluoro-3-methoxyphenyl)-4-oxo-
4H-quinazolin-3-yI]-N-(2-methoxy-1-methylethyl) acetamide

O/

e as

S (ESI) m/z: 524 (IM+H]") (from INTERMEDIATE IX.7).

EXAMPLE 9Ai: N-(Cyanodimethyl-methyl)-2-[6-(1.4-diazabicyclo[3.2.2]non-4-yl)-2-(4-fluoro-

3-methoxyphenyl)-4-oxo-4H-quinazolin-3-yl]acetamide

S (ESI) m/z: 519 (M+H[") (from INTERMEDIATE [X.7).

EXAMPLE 9Aj: N-Cyclopropylmethyl-2-[6-(1.4-diazabicyclo[3.2.2]non-4-yI)-2-(4-fluoro-3-
methoxyphenyl)-4-oxo-4H-quinazolin-3-yllacetamide




HN-tOONIT \ Imo/ NF/

2-(6-(1,4-D azepan-1-yl)-2-(4-fl uoro- 3-net hoxyphenyl) -
wa2@s0spTshnazol i n-3(4H) -yl ) - N- i sopropyl acet am P&T/US2007/078022

(EXAMPLE 1 i) (50 ng, 0.107 mmol ), nacroporous

tri et hyanmoni um net hyl pol ystyrene cyanobor ohydri de

(70 ng, 0.107 mmol ), acetonigjrile (1.5 nL) and AcOH WO

2008/ 033764 PCT/ US2007/ 078022 132 (0.3 m-) were

conbi ned under a nitrogen atnosphere. (1-

Et hoxycycl opropoxyyXri met hyl si [ane (19 ng, 0.04 ni,

0.107 mol ) was ad%xdkand the reaction mxture

stirred at roomtenpggatyre for 4 Sol vent was

evapor at ed under reducgd pressur e residue was

di ssol ved in 2M NH3/ Me iNed by preparative

HPLC. This afforded

2-[6-(4-cycl opropyl - di azepin-1-yl)-2-(4-fl

uor o- 3-

met hoxyphenyl ) - 4- dxo- #H qui nazol i n- 3-yl ] - N-i sopr opyl ac

etanide (EXAMPLE 10a)©°(3 ng, 0.0039 mmol, 6% . Data

MSZEFB”t/%t 506 EMSBF iy MBI REMFRIATEAX ] )azepl n-1-yl)-2-(4-fl

uor o- 3- net hoxyphenyl ) - 4- oxo-

Exﬁlgfpgé' '9%%
quipgzokn- 3-FﬂéAIMRbuFOm/@l§etamlde
2-[2-(3-Chl oro-4-fl ugrophenyl)-6-(4-cvcl opropvl per hydr
0-1, 4-di azepi n-1-vl) -
4- oxo0- 4H-qui nazol i n- Bwﬁfp] N—|sou‘J\dacetan1de Y N-

HN-~O O (/D N ~ S ( niz 512/ 514
([ MtH] +) (fron1EXﬁNPLE (N:)
2-[2-(3- Chl or ophery propylperhydro 1,4-dia

zepi n-1-vl)-4-oxo-4
aui nazolin-3-vll-Ni

ropvlacetanlde

0

S (ESI) m/z: 506 (M+H]") (from INTERMEDIATE IX.2).

EXAMPLE 10a: 2-[6-(4-Cyclopropylperhydro-1,4-diazepin-1-yl)-2-(4-fluoro-3-
methoxyphenyl)-4-oxo-4 H-quinazolin-3-yl]-N-isopropylacetamide

2-(6-(1,4-Diazepan-1-yl)-2-(4-fluoro-3-methoxyphenyl)-4-oxoquinazolin-3(4 H)-yl)-N-
isopropylacetamide (EXAMPLE 1i) (50 mg, 0.107 mmol), macroporous triethyammonium
methylpolystyrene cyanoborohydride (70 mg, 0.107 mmol), acetonitrile (1.5 mL) and AcOH



YHN~OO NI \ Imo/ N C M (ESI) mz: 495/497
([MtH +) (from EXAMPLE 1 b). EXAMPLE 11 a:
wQ@2q084083%641 uor o- 3- net hoxvphenyl ) - 4- oxo- 6- [ 4- ( t BCT/ERR2007/078022
pvran- 4-
yl met hy_I|) per hydro-1, 4-di azepin-1-y_I]-4H qui nazolin-3
-y 1}- N—|sopropylacetan1de g§)2008/033764
PCT/ US2007/ 078022 133 Y HNtOO/ N\ Noml -bo N
Z") F
(0-2- (611, 4wBreazepambineg| ) - gnded- f | ior cRiaget horyresensfe.) - (1-
Ethfiz Y6 rhdinyRitdhd 13 hrgN0.d4S RiRT Pk aRRbRMWCadded and th
%ﬂ‘”éﬁ”'ﬁ“ RN FdeFadded and the

rea tto& mgﬁy?j ISB yﬁh tqn%ra)thrgt fﬁg,|)48 h. Solvent was evaporated under
reddedugirbgsulee Mrenesdle aasadigsov3d innM l\lBl;;/ll/IéB)l-miﬁml ;)u rifigtDbyDbrB=hative
HPéﬁlj h|821 ﬁ'}o’rdeg 12§ I[(HEP y%:lopr\{\)/e rlEe['r u’f eso’\?e"f azep/H t1-y 2-64!7‘/u0ro 3-

stirre
memaxymemé)ﬂ orp- #irquazepaﬁaﬂwleomweca@mmedé'@(AMPLE 10a) (3 mg,
Oogai%mgﬁa%buoro 3- met hoxyphenyl ) - 4- oxo-6-[ 4- (tetrahydro

DaSﬂ fﬁétZHW‘j PETRGRY8e Ty Ao e eqsPi: iyl R 4-Auqrerdimedisy rhergl-§roxo-
4HlqhinbkdIiB BRNPKbeoplEtedd EXAMPILE 10311 8)s (ESI)miz: 508 QRBSI").
nmol , 14% . Data for
2-{2-(4-fluoro-3-net hoxyphenyl)-4-o0xo-6-[4-(tetrahydro
Sinplgrhapregaryd wetehyl ) per hydr o-
Id

2 {2 (3 Chlorophe- I 4 oxov6 [ 4- (tet;a
hydr opvr an- 4-yl met hvl ) per hydro- 1, 4-
di azepi n- 1- vl | - 4H 8lig&zpl i n- 3- 41 T2 I\ i;qopr opvl acet ami d

e Y HN-~O ) N

X
N

Cl
MS (ESI) m/z: 512/514 ([M+H]") (from EXAMPLE 1e).

EXAMPLE 10c: 2-[2-(3-Chloropheny)-6-(4-cyclopropylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-

quinazolin-3-yl]l-N-isopropylacetamide

Cl
MS (ESI) m/z: 495/497 (M+H]") (from EXAMPLE 1b).

EXAMPLE 11a: 2-{2-(4-Fluoro-3-methoxyphenyl)-4-oxo-6-[4-(tetrahydropyran-4-
ylmethyl)perhydro-1,4-diazepin-1-yl]-4H-quinazolin-3-ylI}-N-isopropylacetamide




ON__/ NNO Cd WM (ESI) mz: 553/555 ([ M-H] +)
(from EXAMPLE 1 b). EXAMPLE 1lic:
wQ@2q08408B64hl or ophenyl ) - 6-[ 4- (1, 1- di oxohexahvdrBET/RS2007/078022
6-t hi opyr an- 4-
vl met hvl ) per hydr o- 1, 4-di azepi n- 1- vl | - 4- oxo- 4H- aui nazo
in-3-vl}-Nisopropvl acet amigg WO 2008/ 033764
PCT/ US2007/ 078022 134 Y HN~tO O Nonml N/ as O N cl
M5 (ESI) mz: 600/602 ([M-H] +) (from EXAMPLE 1 b).

EXAMPLE 11 d:
2-{2-(3-Ch|oro-4:aE:obophenyl)- ={4- (1, 1- di oxohexahvdr

0-12 6-thi opyran-4- > N

vl met hvl ) per hvdro- 1, 4 i \;;¢{T2::8f0-4H-auinazo

i n-3-vl}-Nisopropvl aget YHN O Q(/--\N N, _j

N-bsz=o N O F mz: 6197821 ([ M+H] +)

(from EXAMPLE | e MPLE 1le:

2-{2- (4- Fl uor 0-73- net hoxvphenyl ) - 6-[ 4- (1, 1- di oxohexahvd

ro-i 26-thi opyran-4°

vl met hvl ) per hvdro-1, 4-di azepi n-1-vl | - 4- oxo- 4H aui nazo
2—(q‘>-h1_,ng@|z?p_qqz1i-3§b%fdochh%-gtegmxwenyI)—4-oxoqU|nazoI|n-3(4H)-yI)-N-
isopropylacetamide (EXAMPLE 1i) (30 mg, 0.064 mmol), (tetrahydro-2H-pyran-4-yl)methyl

4-methylbenzenesulfonate (35 mg, 0.128 mmol) and DIPEA (17 mg, 21 pl, 0.128 mmol)

were dissolved in DMF (1 mL) and stirred at room temperature overnight. Purification by

preparative HPLC afforded 2-{2-(4-fluoro-3-methoxyphenyl)-4-oxo-6-[4-(tetrahydropyran-4-
ylmethyl)perhydro-1,4-diazepin-1-yl]-4dH-quinazolin-3-yl}-N-isopropylacetamide  (EXAMPLE
11a) (5 mg, 0.0088 mmol, 14%).

Data for 2-{2-(4-fluoro-3-methoxyphenyl)-4-oxo-6-[4-(tetrahydropyran-4-ylmethyl) perhydro-
1,4-diazepin-1-yl]-4H-quinazolin-3-yl}-N-isopropylacetamide (EXAMPLE 11a): MS (ESI) m/z:
566 ([M+H]").

Similarly prepared were:

EXAMPLE 11b: 2-{2-(3-Chlorophenyl)-4-ox0-6-[4-(tetrahydropyran-4-ylmethyl)perhydro-1.4-
diazepin-1-yl]-4H-quinazolin-3-yl}-N-isopropylacetamide

ool

Cl
MS (ESI) m/z: 553/555 ([M+H]") (from EXAMPLE 1b).

EXAMPLE 11c: 2-{2-(3-Chlorophenyl)-6-[4-(1 ,1-dioxohexahvdro-1XG-thiopvran-4-
ylmethyl)perhydro-1.4-diazepin-1-yl]-4-oxo-4H-quinazolin-3-yI}-N-isopropylacetamide




YHN~OO/ Noml NNs=0 O F/O WM (ESI) mz:
615/ 617 ([ MtH +) (from EXAMPLE 1i). EXAMPLE 12a:
W@ 2{0808B64hl or 0- 4- f | uor ophenyl ) - 3- (2- (i sopr opyPEIUY)7/@78022

- oxoet hyl ) - 4- oxo- 3, 4-

di hydr oqui nazolin-6-y_1)-1-isopropyl -1, 4-di azepane

1- oxi de WD 2008/ 033764 PCT/{g}p2007/ 078022 135 Y HNO O

D N NI\ NO F/ C 3-Chloroperoxybenzoic acid

(19 ng, 0.078 nnDI) was added to a stirred solution of

2-[2-(3-

chl oro-4-fluoro d)-6-(4-i ropylperhydro 1, 4-di az

epi n-1-yl)-4-oxo- ﬁzi ® nazol {( n- 3N -

N-i sopropyl acet ani EXA 0.078 muol)

in DCM (5 nmL). The reac n1xture s stirred for
The rea 6@ m xture was

10 mn at room ¥,
diluted with 10 nL) and washed Mﬁth agueous

sodi um bi car bonaffe solution (10 nmL). The organic
phase was dried (Na2SO4), concentrated under reduced

L I; t ography on silica gel
MSS&E?WZEEP R0z I B R (20 V) as

eluent to afford

ng, O 047 nmol @6 Dat a for
2-(4-(2-(3- chIorBT%’fluorophenyl) 3-(2-(isopropylam no
) - 2- oxoet hyl ) - 4- Ne D, 4-

di hydr oqui nazol i n- 6t yl
1- oxi de ( EXAMPLE 12a)N

S\o

Cl
S (ESI) m/z: 619/621 (IM+H]") (from EXAMPLE 1e).

EXAMPLE 11e: 2-{2-(4-Fluoro-3-methoxyphenyl)-6-[4-(1.1-dioxohexahydro-1 XG-thiopvran-4-
ylmethyl)perhydro-1.4-diazepin-1-yl]-4-oxo-4H-quinazolin-3-yI}-N-isopropylacetamide

o

—0

Il
O

0

MS (ESI) m/z: 615/617 ([M+H]") (from EXAMPLE 1i).

EXAMPLE 12a: 4-(2-(3-Chloro-4-fluorophenyl)-3-(2-(isopropylamino)-2-oxoethyl)-4-0x0-3,4-

dihydroquinazolin-6-yl)-1-isopropyl-1.4-diazepane 1-oxide




530 (M. EXAMPLE 13a:

2-[ 3-(4- Fl uor o- 3- net hoxyphenyl ) - 1- oxo- 7- per hydro- 1, 4-d
WO 2008083164- yl -1 H i soau PCT/US2007/078022

inolin-2-vll-Nisopropylacetamde Y HNOOO\NH F /O

a) 5-Chloro-2, Ndinethyl benzamde H N C 0 WO

2008/ 033764 PCT/ US2007/078Q32 136

5- Chl or o- 2- et hyl benzoic acid (9.16 g, 53.7 muol) and

thionyl chloride (25.6 g, 15.7 m, 215 mml) were

heated at reflux t erature for 1.5 h. Solvent was

evapor at ed under rm/ce(g pressuye.gnd, the residue

di ssol ved in DCM (55 ) © Met hylam e-<(?aq ) (40%

d

(12.51 g, 13.90 ni, ph)_Mas /agded dropwi se at 0
C. The reaction m xturel way lowed to warmto room
t enper at ure overni gaction m xture was
extracted with Et 50 L), washed with brine (50
m.), dried (Na2S®4) Jand evaporated in vacuo to afford
5-chi oro- 2, N-di net ®| benzam de (8.79 g, 47.9mol ,
89% as a white solid. This was used directly in the
next stage without purification Data for
3-Ohlogepespphenzaic @rifet hipp e AZammes wagBdgeddp)a sfired sqlgtipn of 2-[2-(3
ChI&rleTIﬂbfb)phenle)G 4-isopropylperhydro-1,4-diazepin-1- gl) -4-0x0-4 H-quinazolin-3-yl]-

N-.s_lpprctplﬁgg%a@fgg%@%%&%@t hoﬁ/@fﬁahen f) in E)E'M fs%‘f)i. nworlue' feaction

mixisre nas rsorr@ iy dD et lay fobentbaimandumraé 5rhe rgactidd nitxtuneovas dilnted with

DCWH i@rﬁ.ﬁﬂaﬁ%ﬂ ?Né%ﬁg?ﬁglxbﬁ% (gjs S%SIULFZ?% fbéf%g% S%lﬁ’%g’gg'bm& %e %Manlc

phase| waegdried (NaySOy), concentrated under reduced pressure and purlfled by

chromatography on silica gel with a gradient of DCM to DCM:MeOH (4:1, v/v) as eluent to
afford 4-(2-(3-chloro-4-fluorophenyl)-3-(2-(isopropylamino)-2-oxoethyl)-4-0x0-3,4-
dihydroquinazolin-6-yl)-1-isopropyl-1,4-diazepane 1-oxide (EXAMPLE 12a) (25 mg, 0.047
mmol, 61%).

Data for  2-(4-(2-(3-chloro-4-fluorophenyl)-3-(2-(isopropylamino)-2-oxoethyl)-4-0xo0-3,4-
dihydroquinazolin-6-yl)-1-isopropyl-1,4-diazepane 1-oxide (EXAMPLE 12a). MS (ESI) m/z:
530 (M").

EXAMPLE 13a: 2-[3-(4-Fluoro-3-methoxyphenyl)-1-oxo-7-perhydro-1,4-diazepin-1-yl-1H-

isoquinolin-2-yl]-N-isopropylacetamide

O
.

a)_5-Chloro-2,N-dimethylbenzamide

N
Cl ™~
@)




with THE (68 m -) added.

4- Fl uor o- 3- net hoxybenzonitrile (4.12 g, 27.2 mol) in
wapEs2B64 mM -) was added and the m xture stirrRCI/ES2007@78022

Cfor 2.5 h. Sat. NH4C (ag.) was added and the

m xture extracted with EtOAc (2 X 50 nL). A

precipitate forned in the gggieous which was collected

by filtration to afford

7-chl or o- 3- (4-fl uoro- 3- net hoxyphenyl ) - 2Hi soqui nol i n-1

- one (3.74 g, 12.3 mmol, 45%. c)

[ 7- Chl oro- 3- (4-fl uoro- 3- net hoxvphenyl ) - 1- oxo- 1H i soqui

nolin-2-vllacetic acid nmethyl ester WO 2008/ 033764

PCT/ US2007/ 078022 137 0o OC F O
5-ChiothD-atethylhe(iAbid hditD(90H63y, BB anigyl phvertiiohyl 2iofico@ai6rol §.nnil, 215

mnpﬁé/\éeré ﬁgeggcgrgtdeﬂ'uxq %pmrg fo?ﬁ]g h. p%)lvae%?w%ﬂe_. %gl%?ﬁ?i) nga drgauced

pres@urgjiave tize restdue ®|I8§QIS¢X*3WSD6M 5$hel-)r dethylaovinenagt) UA @ nel2.51 g,
13. §(§ iLr g6 Wol)g\pas‘%dﬁeétdrw étetmf@r ﬁ‘ﬁé’?é%ctldvphmﬂre was agowed to

br onbacetate (7 ng, mmol ) was add
wargh i @Pmrtﬁmﬁﬂa@%fw%’ﬂ]% fIGe raaqtlarﬂ m‘f%we wasiextragied with EtOAC (50

mLJ, a@eheom.trmrmte UsEmMBRIrict (N&LSO.,) whd Bvdpbf ih Y8cudltd aférd 5-chloro-

dvvlt ( 10 brine (I. .and the . .
2 NS et b7 o\ 7 el Pk R R dP ar i MR gt irecty in
thernedua@m witho@psdficationThi s af f or ded
JTF/FSW o- 1H i soqui
Dalu ﬁéiﬁ{ﬂ?ﬁ %@gﬁy@@@% dd nmet h@§}52,2t§ g?éhé[%\’fl‘ r'ﬂcont ai ni ng
DI\/F (-2 nmL). This solution was taken onto the next
b) ﬁtﬁl@ro\l‘@-ﬂtmbﬁo-fs-ertrBWDh@hm)i-il-il-%@(ﬁdirﬁlﬂln-1%ba for _ _
[ 7-chl oro-3-(4-fl uoro-3-nmet hoxyphenyl ) - 1- oxo- 1H i soqui
nolin-2-yl]acetic acid rrethyl ester: M5 (ESI) niz:
376/ 378 ([ MrH] +). d)
2-[7-Chl oro-3-(4-fluoro-

-uou nyl)-1-oxo-1

N F

A solution of 5-chloro-2,N-dimethylbenzamide (5.0 g, 27.2 mmol) in THF (28 mL) was cooled
to -78 °C and a solution of 2M lithium diisopropylamide in THF (40.8 mL, 82 mmol) diluted
with THF (68 mL) added. 4-Fluoro-3-methoxybenzonitrile (4.12 g, 27.2 mmol) in THF (28
mL) was added and the mixture stirred at -78 °C for 2.5 h. Sat. NH,Cl (aq.) was added and
the mixture extracted with EtOAc (2 X 50 mL). A precipitate formed in the aqueous which
was collected by filtration to afford 7-chloro-3-(4-fluoro-3-methoxyphenyl)-2H-isoquinolin-1-
one (3.74 g, 12.3 mmol, 45%).

¢) [7-Chloro-3-(4-fluoro-3-methoxyphenyl)-1-oxo-1H-isoquinolin-2-yllacetic acid methyl ester




O

[ 7- Chl oro- 3- (4-fl uoro- 3- net hoxyphenyl ) - 1- oxo- 1H i soqu
wmodoBn364/1 | acetic acid nmethyl ester (crude prOHUS1007/078022

fromthe previous experinent) was dissolved in NW (4

m.). Propan-2- amne (973 ng, 1.402 nL, 16.46 mol)

was added dropw se with stijgfi ng and an exot herm WO

2008/ 033764 PCT/ US2007/078022 138 was observed. LCMS

anal ysis indicated that the reaction had gone to about

75% conpl etijon. Further propan-2-amne (348 ny, 0.5

m., 5.88 nnnkihﬁi% added and the reaction m xture

heated at refl terperature for 5 mn foll owed by

stirring at roo oeratureCovernlght The resul tant
precipitate was ‘ Washed with diethyl ether
(150 nl).

i sopropyl am was di ssolved in DCM (50
nm.) and was th water (2 x 10 nmL). The organics
were dried 504) and concentrated to afford
2-[7-chlforo- 3- (4-fl uoro- 3- net hoxyphenyl ) - 1- oxo- 1Hi soq

uinolin-2-yl]s Nisopropylacetam de (300 ng, 0.745
nmol ). Dat a’for

7- c%rolﬁrcg 3 ‘%ﬁl%ﬁ??ﬁr}e{tﬁoxﬁﬁé N@?zﬁ 5d5BLi H&fﬁYP&%”B(éd e%gﬁ/BP?zés mol) and

I sopropyl acet am
potagsjum q@ﬂqr@% 46P MeHp-29 mneg)) were combined and DMF (5 mL) added to give a

white §udpérbionl lT% eea%t.éremaxé/\lwbgw}ebfarmﬁ.n%t RRMNERbEratlret - Wethyl
.S ol 1
SroRBP G S A 2 e PRI WS g AP st 5opUpesfofg rter

2 hl- Miesrogzicter mz(tunewas iilutgd atite §tOBc (50 mll) @rd ndashddl BBOwater (2 x
10%@0 %ﬂne m?)dg%dth& 8rga99tlé%1%§dHéH WSb Péﬂdoégng&h{eﬁeé JM¥er reduced

prepgures .- bTI*gs( 2affrdrd sHmhﬁm,Bﬁﬁ&pwq) ﬁTnmtI@{a(zmenzl) 1-oxo-1H-isoquinolin-2-
y/]a)ébl‘lcd&ﬂ?}rkawpg‘été}r él’lmébhtgi}ﬁlngﬁﬂ\h# aai pot Ihis sﬂiltﬁlbh Wak d&ken onto the

SI-1Pr ca ¥ é 0.030 mml) and
ne SF?“@WWBFEmg”FWﬂq“B ro- 3- nethoxyphenyl) 1- oxo- 1
Datia-forsf@eptionm B4 Ao Bindihoxysepyip pykacietisaquidein( 2L Alhceny, acid methy!
! ggg! e (3 m). The reaction mxture

ey%%§QQE 4235@3%8QMCHf%r 2 h, after which tine the

reaction mxture was cool ed and quenched by addition
d) ﬂf? Stiddro- SNm%ro(ﬁﬁemoi\Bh%vm)oxoﬁw |§6duﬂﬂler3@§/Il gentinued
_ 1 h at room tenperature. 3 L) was added
§9§ﬁ@¢§ﬁﬁﬁﬂ¢hg continued for a further 30 nin.

[7-Chloro-3-(4-fluoro-3-methoxyphenyl)-1-oxo-1H-isoquinolin-2-ylJacetic acid methyl ester
(crude product from the previous experiment) was dissolved in NMP (4 mL). Propan-2-
amine (973 mg, 1.402 mL, 16.46 mmol) was added dropwise with stirring and an exotherm



This solution was added to a pre-acidified SCX

cartridge and eluted with MeOH, followed by 2M
WORBBNEDH TLC anal ysis indicated that the desP@EUS2007/078022

product was present in the basic fractions, as well

as de-boc'ed material. Sol vent was evaporated under

reduced pressure. The resykgant greeni sh gum was

di ssolved in DCM (10 nL.), cooled to O C and

trifluoroacetic acid (0.2 nlL) added. WD 2008/ 033764
wapOhseIse 0L I3 gamsysis1 8gicried thehdhe deratiprxthatdegengs to about 75%

corﬁﬁlétroheﬁuﬁterQ)r(%afnoiangmg 3@%9'@5 WRS 588aRRAT L H&Qe@rand the
reduced pressure and crud prod uct purified on SCX

reagiqnt Wrﬁr*%?at%’t atyf&fiyx éﬁﬁ‘w@tﬁf\%@q 5 di"[]dfe”o"‘ﬁf’o@ué{'”'ﬁ%sat room
tenfperdtirelovérdight. Tael rél;yjltamt @ml’paétew%sl.fﬂib@d (dpasvashed with diethyl ether

(159?@3{ Q n]?(%rdéoo;f ?é %o%a%a)La%ecg Wltﬁ |sgp9rip9ylaﬂn ae The SO|Id Yas Fls?lved
in BEN ﬁﬂqu)rmidlwastzeq/W}h Wates thprlL)aJdate ardadies @vzremgled (OMG@M) and

corﬁ@ﬁ’&atedl %ﬁor@aﬁ-g-éfﬁlfro -3-(4- fluoro 3- methoxyphen¥l) 1- oxo- 1 H-/soqumo/m 2-ylJ-
f | uor o- 3- met_hoxyphenyl ) - 1- 0xo- 7- per hydro-1, 4-d

N./,Fo&é% apetamie (394 OedtP RSN h-
Da@- Y| ] -k | SOPLqpyhiaeel- e Bes-3-MeiHbaphpnyl ZoxodBisoquinolin-2-yi]-N-

sogifeg PRUESDRE 4G PRI \S r ccoptor ver e

i ncubated to equilibriumw th the test conpound (at a
e) 3- f3W§|FI®$§§%eWW%LN 2517858 40 F el 11 11LisdRim lin-2-yi]-
-1) and [ SH[AVP (al a T1nal assay concentration
—JﬁﬂuEN59%@1Q§9 mol . L-1). Throughout the concentration
of di net hyl sul phoxide-(DMSO) did not exceed 0. 1%
(v/iv). After washing wth ice-cold phosphate buffered
saline (PBS), scintivK] i on fluid added and the
pl ates counted on a #EE:O nt NXT éggEF\Hus. A
si gnoi dal dose respon | i ear regression,
vari abl e slope) was pl ofjt ed concentration of test
conpound (nol.L-1) gent age speci fic binding
of [ 3H] AVP and a al ue was cal cul ated. Each
determ nation was“saFried out in triplicate and
repeated on at |eagt 3 separate occasions Table 1
shows t he binding,a@tivity obt ai ned for sone

e PR RO PP PR O BR e Q0% P NGST gl was ‘addEa to
potassuemttemnutwﬁE ridh: 0.801 20rt®), Ghi3eiristpBeltsdp)opdiphahyimidazol-2-
ynd%h(éﬂ{] rﬁ%@)’%ﬂ)@ﬁfa’dﬁwﬂh)a&&%r@ Ipi¥bpdiie '6% QotP @0 Mg, 0.030 mmol)

acet amd
2-[7-chloro-3-(4-fluoro-3-methoxyphenyl)-1-oxo-1H-isoquinolin-2-ylI]-N-

isopropylacetamide (121 mg, 0.300 mmol) in toluene (3 mL). The reaction mixture was
heated at 100 °C for 2 h, after which time the reaction mixture was cooled and quenched by
addition of sat. NH,Cl (aq.) (0.2 mL). Stirring was continued for 1 h at room temperature.
MeOH (3 mL) was added and stirring continued for a further 30 min.

This solution was added to a pre-acidified SCX cartridge and eluted with MeOH, followed by
2M NH3/MeOH. TLC analysis indicated that the desired product was present in the basic
fractions, as well as de-boc'ed material. Solvent was evaporated under reduced pressure.
The resultant greenish gum was dissolved in DCM (10 mL), cooled to 0 °C and

trifluoroacetic acid (0.2 mL) added.



N CI WO 2008/ 033764 PCT/ US2007/ 078022 140 EXAMPLE 2b:
N-1sopropyl -2-[2-(3- Y ++

woreiokoszphenyl ) - 4- oxo- 6- pi perazi n-1-yl - HN o oP@FUS2007/078022
4H qui nazol i n-3-yl]acetamde N N N O- EXAMPLE 3c:
2-[6-(3- Ho ++ NIN~
Di met hyl am nonet hyl pi peridijggl-yl)-2-(3- o
nmet hoxyphenyl ) - 4- oxo- 4H qui nazol in-3-yl]- N
N-i sopropyl acetamide i \N o~ EXAMPLE 3f:

Thenrgagligsr mpsiure wag stirfegl atN) {C for8 h. Solvent was evaporated under reduced

pregﬁk@gw @hﬁewraduér %Fﬁe@bﬁ (sR)x 8mm90§rfot1&’dt r\}mth\ﬁM NH3/MeOH Crude
Ineth peridin-1- U|nazo in

orofyel B ulheb blTed B Miokmtits VS bTEamrabgte) 2 pirg 3154 fioro-

3-methdxy T xR e pythy dré-10%diatepfrt-(i21 HRis@quitdh-O-yiN- F

. i or Vi h -L.A-diazepin-1 -yl]- N/J N\

isolypp V’J’C%né’sz)g @n"!‘%%ﬂoﬁ‘)ﬁ"gﬁe‘ﬁaﬂr]% Ye N O EXAVPLE 4d:

Datsl- fps 81p8-6PUorR3{r@toayghenyi)- 1-oxp-7-parhydro-1,4-diazepin-1-yl-1H-isoquinolin-

o ) g 1 -yl]- HNON
i vivins g n ST

EXAMPLE 14:

Chinese Hamster Ovary (CHO) cells stably expressing the human Vj; receptor were
incubated to equilibrium with the test compound (at a final assay concentration of 107 mol.L"
'to 10° molL™") and [*HJAVP (at a final assay concentration of 2.5 x 10° mol.L™).
Throughout the concentration of dimethylsulphoxide (DMSO) did not exceed 0.1% (v/v).
After washing with ice-cold phosphate buffered saline (PBS), scintillation fluid was added
and the plates counted on a Topcount NXT apparatus.

A sigmoidal dose response curve (non-linear regression, variable slope) was plotted as
concentration of test compound (mol.L™") against percentage specific binding of [’HJAVP and
a K value was calculated. Each determination was carried out in triplicate and repeated on

at least 3 separate occasions

Table 1 shows the binding activity obtained for some representative compounds of the

invention.

Table 1 V3 binding activity for compounds according to the invention

EXAMPLE 1b: 2-[2-(3-Chlorophenyl)-4- Y +++
oxo-6-perhydro-1,4-diazepin-1-yl-4H- HN 0 H
o

quinazolin-3-yl]-N-isopropylacetamide \E N\)
N’ I j
N
N

Cl




3-yl]acetamde \ \N ~ 0 WD 2008/ 033764

PCT/ US2007/ 078022 141 EXAMPLE 5s:
WG-2008/083760r ophenyl ) - 4- oxo-6-(4,6,6- HN O o

trimet hyl perhydro- 1, 4-diazepin-1-yl)-4H
qui nazolin-3-yl]-Nisopropylacetamde I N F C

EXAMPLE 5Ac: 2-{2-(3-Chl orqz¢

Y +++

fl uorophenyl)-6-[4-(2,2- HN O O di net hyl
propyl ) perhydro-1, 4-di azepi n-1-

NN

2-12-(3-Chloro-4- Y
PCT/US2007/078022

EXAMPLE 2bx¢lsebtoquli2da£d i n- 3-|y i sopropyl acet am &t
melﬁogpher@ﬁ%%b—ﬁ él%ragm-hzy‘l ( 3- C‘l_l,\P 5 V +++
trifluoromet hoxyphenyl) [ s%/\ONH erh
4Hgrigazolin-Syillacatarpide . |- 4 p pY p Y . Y EN__J
0x0- 4H qui nazol in-3-yl]-N| F'O c@, | acet am de N
cl EXAVMPLE 7a: N-tert-ButlylL=2 2
cycl opentyl - 4- oxo- 6- per hydr @ 4- ’1—|N ON
di azepi n- 1-yl - 4H qui nazol in-3<yl- i > N\ Nv
acet am de o
EXAMPLE 3c: 2-[6-(3- H o ++
Dimethylaminomethylpiperidin-1-yl)-2-(3- \( \E Q O\/l
N
methoxyphenyl)-4-oxo-4 H-quinazolin-3-yl]- N )D/
. . NS
N-isopropylacetamide N
O\
EXAMPLE 3f: N-Isopropyl-2-[2-(3- d 5 +++
methoxyphenyl)-4-0x0-6-((R)-3-piperidin- \( \E i O O
1-yImethylpiperidin-1-yl)-4 H-quinazolin-3- Nfﬁ@/ g
yllacetamide Q)\N
O\
EXAMPLE 4c: N-lIsopropyl-2-{2-(3- F +
N -
methoxyphenyl)-4-0x0-6-[4-(2,2,2- HN_ _O o /\N F
trifluoroethyl)perhydro-1,4-diazepin-1-yl]- \E N \/)
N
4H-quinazolin-3-yl}acetamide “
( ]/ "N
o\
EXAMPLE 4d: N-Isopropyl-2-[6-[4-(2- Y Oo— +++
methoxyethyl)perhydro-1,4-diazepin-1-yl]- HN

2-(3-methoxyphenyl)-4-oxo-4H-quinazolin-
3-ylJacetamide




N EXAMPLE 9h: 2-[6-(4-Ethylperhydro-1,4- F +++
di azepin-1-yl)-2-(4-fluoro-3- -~~F F/ o N
woreaoRosdzphenyl ) - 4- oxo- 4H qui nazol i n- 3-yl ] - HN A©I/US2007/078022
N-(2,2,2-trifluoro-1, 1 - NJ dinethylethyl)acetam de
N F WO 2008/ 033764 PCT/ US2007/078022 142 EXAMPLE 9u:
2-[2-(3-Chl orophenyl ) -6-(4-4) ++
i sopropyl perhydro-1, 4-di azepin-1-yl)-4- /N o ~N
0x0- 4H qui nazol i n- 3- vI ] -N-I sopropyl-N 0 J N

EXWPh@ﬁacé{%@r@éorN% NI/ W EXAMPLE 9Ah: +++
ﬂuo?o;{h@n{))lzi B0-6- 4676** HN.__O

Di azabi cycl o Lnon 4-yl') - 2- (4-fiy uoro-B- HN-0 C N
trm}?ﬁtﬂ?&%}y@ﬁe\w@rp?z&?'% ¥U-4H: qui nazol t N
quiNazofn- 8B 1l-naxaprdpyrmettapicet hyl|) ac i F +++ 0-10nM

++ 10-100nM + 100nM 1 uM|[The akt f conpounds of
the invention to act as V3 arte ' '

physi ol ogically relevant |[systgm was determ ned by
neasuring their ability tg block the rel ease of

EXadPenoéor 2{26tChippe- hor none ( H from ant erior e+
f|u0966h%h§|%m @@rtl cotrophs in nge to tr ment with

rgi nt ne vasopr essin (AVP). pitu ta
d'”@HWtPFQPdt)F?%MéO Wérd@zgpiggar ed f r o
yl-BpkAgHQuinaxdieB-yav-s and

isopropylacetamide

EXAMPLE 6w: 2-[2-(3-Chloro-5- Y +++
trifluoromethoxyphenyl)-6-(4- HN.__O o
isopropylperhydro-1,4-diazepin-1-yl)-4- Fu _F \E

isopropylacetamide

~
S
oxo-4H-quinazolin-3-yl]-N- 'ho/ “

I j/ "N

Cl

EXAMPLE 7a: N-fert-Butyl-2-(2- < "+
cyclopentyl-4-oxo-6-perhydro-1,4- HN. _O H
diazepin-1-yl-4H-quinazolin-3-yl- \E o Q
acetamide N )ij/ §

o
EXAMPLE 9h: 2-[6-(4-Ethylperhydro-1,4- F T+
diazepin-1-yl)-2-(4-fluoro-3- %F —
methoxyphenyl)-4-oxo-4 H-quinazolin-3-yl]- HN 20 & (\ N
N-(2,2,2-trifluoro-1,1- \E

N\/>
N
dimethylethyl)acetamide \)5@/
N
F




seeded into 48 well plates. The cells were cul tured

for 4 days prior to exposure to conpound. Test
w@oovposaTes were prepared at 10-5 nol. L-1 in 10PC%/DRBQI/078022

Cells were exposed to a dose response of test

conmpounds for 20 mnutes (10-8 nol.L-" - 10-5

mol . L-1). The final concenypation of DVMSO in the

assay was kept constant at O. 3% The cells were then

exposed to 3 x 10-9 nol.l-1 AVP for 120 ninutes.

EXSMBEF Rut2alzt(8-Ghworephraw e gt je\%pd stored at -ROC. ACTH+
aslur

|soﬂ>r8¥ﬁ;5e$h96% ?4%5%9@&&‘4%14 y ed by ELISA f ow ng
manuf acturer's ‘i nstruc © (d nmmunogi adosti c

OX%%‘H@H%Z,O"’EJR'YMI’&@OH@?Y'NX SEX018 Eac reaf ment wa
a ;‘

[
o

meth@ktétedideut i n quadruplicate ano\ vatrte obtain
for the anount of ACTH re|l eased: degr ee of
ant agoni sm was then cal culla as a percentage of the
anount of ACTH rel eased by i st alone after
adj ustment for basal |evells ACTH. A pl C50 was

calculated by fitting a Silomidal dose response

EXAVREE 880 6t(bfe) curve witlh a>RonoMD 2008/ 033764 +
DuaEéBféygBMi]h&i@@ 434G 013k near H f\fo) to the{aﬁ\a usin

mefyafER R P Cg'naqﬁ%rﬁé-zﬁ - on” Ak ;
N-(

S : rate
Bowtmixprisneliafdtieyl Pacstaovde t he acti vijty i ned for sojre
representative conmpounds of t rnventi~on.  Table 2 V3
receptor antagonismin isola at anterior pituitary
cells for conpounds accor|ding]to the invention
EXAMPLE 4b: N-Isopropyl-2-[6-42- Y \ ++

Lsopropvl perhvdro-1 4-diazepin-1-v}l)-2 (Q HN-—o N
S opopy+—peryefo-—44-alaZept--—a—y+ } N

«Q

met hoxyphenyl ) - 4- oxo- 4H- qui nazol i n- 3- to N NJ
++ylo}@est amde | N ol, ++ 10-100nM + 100nM 1 uM WO
. i@(@é Qp3764 PCT/ US2007/078022 144 \Wat is clained:

. qU|nazoI|none or isoquinolinone derivative of
+1PnMrlb 1, RL HN O O

The ability of compounds of the invention to act as V3 antagonists in a physiologically
relevant system was determined by measuring their ability to block the release of
adrenocorticotropic hormone (ACTH) from anterior pituitary corticotrophs in response to
treatment with arginine vasopressin (AVP).

Anterior pituitary corticotrophs were prepared from adult female Sprague-Dawley rats and
seeded into 48 well plates. The cells were cultured for 4 days prior to exposure to
compound. Test compounds were prepared at 10° mol.L" in 100% DMSO. Cells were
exposed to a dose response of test compounds for 20 minutes (10° mol.L™ — 10° mol.L™).
The final concentration of DMSO in the assay was kept constant at 0.3%. The cells were
then exposed to 3 x 10° mol.L”" AVP for 120 minutes. Supernatants were harvested and
stored at -20°C. ACTH levels were subsequently measured by ELISA following the
manufacturer’s instructions (Immunodiagnostic systems, UK (Cat No. DX-SDX018)). Each
treatment was carried out in quadruplicate and a mean value obtained for the amount of
ACTH released. The degree of antagonism was then calculated as a percentage of the
amount of ACTH released by agonist alone after adjustment for basal levels of ACTH. A

plCso was calculated by fitting a Sigmoidal dose response (variable slope) curve with a non-



R3 N:~R4 z/ \~ R X fornmula | wherein Rl is
Cl- 6al kyl, C3-6cycl oal kyl, C3-6cycl oal kyl C1- 3al kyl

w@2008abkenyl , C2- 6al kynyl, said Cl-6al kyl, PCT/US2007/078022

C3-6c¢cycl oal kyl and C3-6cycl oal kyl C1- 3al kyl bei ng
optionally substituted wth hydroxy, Cl-6 alkyl oxy,
cyano or one or nore hal oggps,; R2 is C6-10aryl
optionally substituted with one to three substituents
sel ected from hal ogen, hydroxy, cyano, Cl-6alkyl,

line@B (fibdg deadaitkyding e setway Paskpoe @ertBad gdsie | Esgh Kgtearigation was

repﬁé’tb@oﬁ%t‘léﬁétﬁ)élapar&&o@cé‘s)bﬁé oal kyl, Cl-6 al kyl oxy and
C3- 6¢cycl oal kyl oxy bei ng optlonally substituted with

one or nore hal ogens; or R2 is a 5-10 nenbered
Tathep er@ay thié adtivingolayinddior SoMgep @bdgatire ch@p@ndabithie invention.
selected fromN, 0 and S and optionally substituted
with a substituent selected fromnethyl, Cl-6alkyl oxy
Tabied \habeagton antagori indsafAed7ea anteridr piditaryRRl$ #or ggmpounds
amggﬁﬁgg@b,§g§§&1tuent sel ected from C1-6al kyl,
CI-6alkyloxy and hal ogen, said Cl-6al kyl and
Cl- 6al kyl oxy being optionally substituted with one or

EXNMPEE4B&VQ@§@§w236 4s a or ug/located at {he 6- of +¥-
on of or isoquinotinone ring

'So‘rg){é{?/)f'??gjh%dﬁo ARSI G H AT e R R7 W 2008/ 033764

mth@th%(D)eﬂ@@?%ﬁmnazb%&f orjmul a-\ woerein R5 toget her

WF%@$pl ne of R6 fornms a 4-8 nenbkred saturated or
unsaturated het er ocyclic riﬁgmopﬂionally conprising a
further heteroatom c noietly

ol

++ 10-100nM
+ 100nM-1uM




sel ected fromO, S and NR9, said heterocyclic ring
bei ng optionally substituted with one or two
waessireent s sel ected from net hyl, hal ogen, hpdr/og3007/078022
and oxo or R5 together with one of R7 and R8 forns a
6-8 nmenbered heterocyclic ring optionally substituted
W th one or two substituentyggsel ected from net hyl,
hal ogen, hydroxy and oxo; Each R6 is independently H,
hal ogen or Cl.4al kyl optionally substituted wth
Whiabis 6lgistedor  SO2CH3 or one of R6 together with R5 forms
a 4-8 nenbered saturated or unsaturated heterocyclic
ring optionally conprising a further heteroatomc
noi ety sel ect ed erocyclic
TR bernespionh 8T Rl AP CRORUS AR or L vio
substituents selected fromnethyl, hal ogen, hydroxy
and oxo; R7 and R8 Rire |ndependently H, Cl.6al ky1,
C3. 6¢cycl oal kyl, C3 | 6cycl oal kyl C1_3al kyl |
cyanoCl_3al kyl ,
Cl_3al kyl oxyC1_3al kyl

'1.6acy1 sald Cl.6a|ky1

C3. 6cycl oal kyl and C3.l6cyc 3L _3al kyl bei ng
optionally substitute p 1 or nore

hal ogens or di Cl. 2alkyIaE1no; r~8hd R8 t oget her

wth the nitrogen to i ey aFe bonded form a 4-8
menber ed sat urated ot unsat‘ur at ed het erocyclic ring
optionally conmprising a further heteroatom c noiety

sel ected fromO0O, S and NRLQ, ,spid heterocyclic ring

being optionally substituted with one or two

subst i t ygtsk sel ected from CI1. 6a|ky1 halogen

hydr oxy, C1. 6al kyl ox cyano and R7

and B8 1 s v Raip b i Geripaih o gRoRky S . gosakeny, .
mendagyed sad W, abled, C%O\?Cl@mwﬂand Ci. aagzlm«ym g@kyng)ea]g optionally
het gjrbgﬁgt%cli Ig/gh Hgdrg%%/Cse ?/otX)(/e %M%%Ot?rtoﬂ 8 dmorethﬁ o%er%'smo

subst i t uent sRéa$ €ty Obmcmlmlmmﬂwllutedrwmnbo@émthrw solprtituents
of  Rfecld & EQ&\%tnhﬁ%dr(\M vi &aRS, (fJ%EIWfI @3 6@ eﬂ@mgﬁ@lox% and Cs.

heterocyclic rin ei ng opti onal s It ut
onesCyiodyoxy @B@t%@ﬂbﬂt%& 6§é¢"@d%yw1 . ?'WWH% scycloalkyloxy being
hal ﬁﬁ@ﬁhllyf@&l@t@l@d vathtbn@X%P mofe rwrtgd ed; R7 and R8 together

with R12 fornms 4-8 er saturated . or .
bhsat or at o4 RoferBegci 0T wq"ﬁager%ﬁ%ﬁtswgwﬁ’ymeoﬁﬁmiCﬂ@p%S'ng a
f ur heterpatbmt serect dront N0 @tdyS ase logiidnallly $ubstitu@d vithaa gubstituent
N [ 10 ' ' g optionally

sStle’s)éilefCt&Sj f%ghﬁétﬁg é}’&'k&xleJén‘&%aBﬁ%@t i tuents sel ected

from met hyl , R die &xyeyaadbxo; WO 2008/ 033764

PCT/ US2007/ OR8@2zn optional substituent selected from C.salkyl, Cisalkyloxy and

halogen, said C+galkyl and C,salkyloxy being optionally substituted with one or more

halogens;
R* is a group located at the 6- or 7- position of the quinazolinone or

isoquinolinone ring having the formula Il

12

R} R
<\u{m R®
\\N// \\N//



146 RO and R10 are independently H, Cl.6alkyl or
Cl.6acyl; Rl1ll is Hor Cl. 6alkyl; Each R12 is

w0 nabepzateent |y H or Cl. 4al kyl or one of R12 t oPEr/lis2007/078022
with one of R7 or R8 fornms a 4-8 nmenbered saturated
or unsaturated heterocyclic ring optionally
conprising a further heterqgtomnm c noiety selected from
0, S and NR13 said heterocyclic ring being optionally
substituted with one or two substituents selected
from met hyl, hydroxy and foxwilalR13 is H, Cl.6al kyl or
Cl.6acyl; mis 2-3 and Xis Nor CH or a
pharnacéﬁ?ﬁﬁhlly acceptabl e salt or solvate thereof.
2. The qui nazaéltbgwm \ith bse)qmiRfofo'rrﬁ@me44$eﬁiembniemesaturated or

accor 1 N s 0
i 5O ?tu age({ roc C|I(_.‘. brll’r}g cip?onall%lcom rlsm f?ﬁhelrpryetéroatomlc moiety

cycsedﬂwwrom Q) 2 tedtNRf Bm@hetemcywetﬂhgIbembybbtlcmally substituted with
2, Zor- BIr Wd Sstrudntd -HietRl W.Vdr#%% RalogE€ hydroxy and oxo or R®

qui nazol i none or_isoquinol I none B VAT Ve Bedor dl ng
to tegethenwithodnecqfdR ngndoR” {RFTBY @jthe reenbsres haigseeycliqfinggoptionally

phedqupktittited Gits ehe 6t B JubstitidntsoyBledtetTlont MpthgNalogen, hydroxy and
3- quorophenyI 3- met hoxyphenyl ,

3-tPPf | uor onet hox%K/phenyI , 3-chl oro-4-fl uorophenyl,

4-f1 uoro- 3- Eetthidkiy piuepgrideatyoH,.31aBgen ne€ halkylmiptonlly substituted

The,iBuhLegsn LMeBECIPN of ?ﬁ’&%i‘ W'tbdb‘?rﬁbg e h"’%rfn‘éea 4:8 membered

according to any one of clains wherein R4 is
gr oty raled eet ednspiusIPRENeRArDCYS RGN 2ontignally  RABPIRING F@ farther

12 I%térgat&nszmo’bw Sdvb i M)R O-/Nand NR°Réaid I‘ﬁﬁa‘fer&:}ldlc Rﬁg being
R12 pgonﬁiallil_zsugﬂwlqzw@_@ne or two substlfqe'nts seﬁlged I?;bm methyl I$1Z1Iogen
hydroxy and oxo;

R’ and R® are independently H, Cigalkyl, Csecycloalkyl, Cs
scycloalkylC,_salkyl, cyanoC;_salkyl, Cs.1paryl, Cs.1parylCqsalkyl, C4 salkyloxyC,salkyl or
Cieacyl said Cisalkyl, Csecycloalkyl and CsscycloalkylCqsalkyl being optionally
substituted with hydroxy, 1 or more halogens or diC+calkylamino;

or R” and R® together with the nitrogen to which they are bonded form
a 4-8 membered saturated or unsaturated heterocyclic ring optionally comprising a
further heteroatomic moiety selected from O, S and NR'®, said heterocyclic ring being
optionally substituted with one or two substituents selected from Cqsalkyl, halogen,
hydroxy, Cyealkyloxy, cyano and COOR';

or one of R” and R®is Y, CH,Y or CH,CH.Y, wherein Y is a 4-6
membered saturated heterocyclic ring comprising a heterocyclic moiety selected from
0, SO, and NR', said ring being optionally substituted with 1-2 substituents selected
from methyl or halogen;

or one of R” or R? together with R® forms a 6-8 membered heterocyclic
ring being optionally substituted with one or two substituents selected from methyl,
halogen, hydroxy and oxo

or one of R” and R® together with R'? forms a 4-8 membered saturated
or unsaturated heterocyclic ring optionally comprising a further heteroatomic moiety
selected from O, S and NR', said heterocyclic ring being optionally substituted with

one or two substituents selected from methyl, hydroxy and oxo;



wherein R6, R7 and R12 have the previously defined
meani ngs WD 2008/ 033764 PCT/ US2007/ 078022 147 5. The

W@ 008a230b4 none derivative according to any oneP@f/US2007/078022
clains 1-4, wherein R4 is a substituent at the
6- position of the quinazolinone. 6. The quinazolinone
derivative according to anyygne of clainms 1-5, wherein
Xis N 7. A quinazolinone derivative selected from
2-[2-(3- Chlorophenyl) 4- ox0- 6- per hydr o-1, 4-di azepi n- 1-
yl - 4H qui naz & prd BDarq indenendasyy bipGi Ak G crsy;
N—tent-ButyIRﬂ,gﬂcﬁg-&n@prophenyl) 4- 0xo0- 6- perhydro 1,
4-di azepi n-1-y ui nazol j n- ]acetam d
N-t ent - But yl EQCW 5 ('%%EFP%WS”‘W H ‘Efo@dﬁ'hﬂr%xloj‘e 8‘t E‘l tgaedfey with
z e paie- &-R/1 gr->F- foﬂmqw-&&wbbfediﬂaﬂ}rbte@/ |o) aﬁﬂlﬁafedeleterocycllc ring
‘ oxcs)tléﬁ?arlllg co‘%?)ﬁsué"& le'_blilr re(r)%?t%r@ mlc |e§t/¥ seqe%&}ecﬂ‘)r &,'gla)naANR”,
2- (sam( Betervicpelio- ihaf beiog ephenally ﬁuastl(t@edrmthWM1omtvm aulkgbtuents
N- lse¥dclettdrom methyl, hydroxy and oxo;
oxqu|nazoI|n-3(4 -yl )-N-i Sopr opyl acet ami de;
2-[ 2- ( 3- Chl ofRo-B1Hf CLgkYPRENGACYL 6- ( 3- et hyl per hydr o- 1, 4-
di azepi n- 1- ylyis 4-30ar@-
4H—quinazolist-yI#-N-isopropylacetanide;
2-12-(3-Chlo 0 M f Uorophenyl)-6-(dinethylperhydro-1,4
- di azepionaphgimacdutioally-acceptable salt or solvate thereof.
4H qui nazol i n-3-yl]-N-i sopropyl acet am de;

2-[$- (DT‘ES*qUMbﬂﬁﬁ&%édfr%éuuﬁolﬂb@ez@é?iv&w% -a¥ordiRg {oAididh U0k Rerein
, 3- met hoxy

6>t§9pmqy'ql§5%>26ﬁ iAYHupl. IYHRRQRY BRI AERR U T2 trifluoro-1-
mefhy lethy( @ -2@-oiflgord-1{ I-dioempbery| ) - 6- ((S) - 3-i sopr opyl per hy
dro-1, 4-di azepin-1-yl ) -

4- 0X0- 4y,
23 SR LA o N bAPBLAR SCEEAR Ui 1 i
2, vy@f@rp[gnlsp_s}umtmmq)mﬁn&lwng selected from from chlorophenyl 3-flucrophenyl,
3-nfihoRpRhyINs- Brﬂuérbmb&hb@@ﬁé@mstom% 2AL6H8phedy Z1i{sto bl

meH18x3fPh9fnydargggégf)r?]eﬁﬁ(};(yghenyl( (S)-3-isopropyl perhyd

yl ) -4-oxo- 4H qui nazol i n-3-yl ]-N-i sopropyl acet am de;
2- [2- ( 3-TChlqoinazodindriews isophieelipbe Grig¢tiRp-a8edrdiop ooy lope phyfaims
1 3d\w9erém4?4<?é P AT Qeléc":é’d f}om

4- oxo0- 4H qui nazol i n-3-yl]-N-i sopropyl acet am de;

N )% N )% “ )i%
(= yw V\

wherein R®, R” and R'? have the previously defined meanings



2-[2-(3-Chl orophenyl )-6-((R)-3-isopropyl perhydro-1, 4-d
i azepi n-1-yl)-4-oxo-4H
W@ 008az3b4 n- 3-yl ] - N-i sopropyl acet am de; PCT/US2007/078022
2-[2-(4-Fl uoro- 3- et hoxyphenyl ) -6-((R)-3-isopropyl perh
ydro-1, 4-di azepi n-1-
yl) - 4-oxo- 4H qui nazol i n- 3-ykt- N-i sopropyl acet am de; WO
2008/ 033764 PCT/ US2007/ 078022 148
2-[2- (3-Chl or ophenyl ) - 6- (4- net hyl per hydro- 1, 4-di azepi n
- 1-§1 ) - &hexuinazqlinone derivative according to any one of claims 1-4, wherein R*
is AU SR bithSeYbitidi dr ariiuRYbIRERS. am de;
2-[ 6-(4-Et hyl per hydro- 1, 4-di azepi n-1-yl ) - 2-( 3- met hoxyp
25:1 g)zoﬁhgiégi_nggilig%ei dseg\be}t%%??cg&%qgatﬁ]aaé?ne of claims 1-5, wherein X is
N. 2-[ 2- (3- Chl or ophenyl ) - 4- oxo- 6- (4- propyl per hydro-1, 4-di
azepin-1-yl)-4H
qui nazolg fikyinbndlaéRaNeRIcRAGLAM de;

N- -B | -2-[6-(4-et hyl h -1, 4-di in-1-yl)-
2. E i?# | @(l-j[t?%@-@hloLo%hgnyl)Slt-o%-&gegrh}yd%-?,4-diazegiln%?y?-91/|'-l-rauina%/oli)n-i’;-yl]-

N-igoptdpokygtheidyg] ) - 4- oxo- 4H qui nazol i n- 3-yl ] acet ani de;
2-12-(3-,¢Chl -6- (,4- et hyl per hydro-.1 4-di a i N3
Ty R g R et F Rl

quigaZot-B4ldeetayrigeer hydr o- 1, 4- di azepin-1-yl)-2-(4-fl uoro-3

- met hox \pR&mk)-242.2XBloro-4-fluorophenyl)-6-(1 4-diazepan-1-yl)-4-
4H qui nazol i n-3-yl ] - N-1 sopropyl acet am de;

oxopuinzqiin-3EAHYHEH M} hoxyphenyl ) - 4- oxo- 6- (4- pr opyl per hy
dr o- 1, 4-2dpqz-epiofo-4-fludtbphefih-64¢1,4-diazepan-1-yl)-4-oxoquinazolin-3(4H)-
| [ hazol i PE%%I 18_- N-i sopropyl acet am de;
YIFDSOpIOPYaeiRBIds: 4- | uor ophenyl ) - 6- ( 4- et hyl per hydro- 1, 4-
di azepi ®-(2~(§{Chlofo-&Raorophenyl)-6-(3-methyl-1,4-diazepan-1-yl)-4-
1 1 A-nBr = N opyl acet am de;
X bﬁ”?%“ﬁﬁg’ﬂ)-yg-@'f%%p-' Cib%g%e’ ro ﬁyl ﬁ e rh ydro-1, 4-d
i aze p Z—[gﬁi’z-@hprq-ﬁ- I@r@@mnylﬁ&(’&-et ylperhydro-1,4-diazepin-1-yl)-4-oxo-
4HIRInBRNNBRA N Ishprdpylacetattiedui nazol i n- 3-yl ] acet am de;
2 2 N O i S IR Sl §iderh 55 RS RSH T Lo
4 HopinaZdtin-GuilliaisopropyiBetdn]idd\N- | sopr opyl acet am de;
2-[2- (3-Ghl 8h R v Eloues gaed v bhenyksrdse ; 9.
e égEﬁ@@my@k% GBI SN 8>S R
oxas-quinareiv By \SisgRrPRYRCEBYsieopy | acet ani de;
2- [ 2- (3, 25210-oRlo RRANRIEINEh)-6:1 (64 31 PRI PBY R85 N i fredindry1)-
di azepj n-1- 3\%)-4_— 0XO0- e
-4 i Inaz i I3V PPPORRERR Sy | acet ani de;
2- { 2- ( 3-2ghl(®ralofphénioradeRigbprofyifetnydio- ¢ ycliaappiop i) et dxp-4H-
- - rp-1.4-di i n-
qu"H%Z@ﬁ'%ﬁtoQ%cgpﬁ?—‘f-y%ﬁ?téﬁg%l i n-3-yl}-N-isopropyl acet ani de;
2-[2-(4-Fluoro-3-methoxyphenyl)-6-((S)-3-isopropylperhydro-1,4-diazepin-1-
yl)-4-ox0-4H-quinazolin-3-yl]-N-isopropylacetamide;
2-[2-(3-Chloro-4-fluorophenyl)-6-((R)-3-isopropylperhydro-1,4-diazepin-1-yl)-
4-ox0-4H-quinazolin-3-yl]-N-isopropylacetamide;
2-[2-(3-Chlorophenyl)-6-((R)-3-isopropylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-
quinazolin-3-yl]-N-isopropylacetamide;
2-[2-(4-Fluoro-3-methoxyphenyl)-6-((R)-3-isopropylperhydro-1,4-diazepin-1-
yl)-4-ox0-4H-quinazolin-3-yl]-N-isopropylacetamide;



2-{2-(4-Fl uoro-3-nmet hoxyphenyl ) -6-[4-(2-hydroxyethyl)p
er hydro-1, 4-di azepi n-
wa2008033%60x0- 4H qui nazol i n- 3-yl } - N-i sopr opyl acECEHOIBH67/078022
2-{2-(3-Chl oro-4-fluorophenyl)-6-[4-(2-hydroxyet hyl) pe
rhydro-1, 4-di azepin-1
yl ] -4-oxo-4H qui nazol i n- 3- ks - N-i sopropyl acet am de;
2-[2-(3-Chl oro-4-fluorophenyl)-6-(1, 4-di azabi cycl o[ 3. 2
. 2] non-4-yl ) - 4- oxo- 4H
qui nazolZRA<3ChloTopRenydidapsthdraskysin-#id-diazepin-1-yl)-4-oxo-4H-
qu@azﬁ)ﬁné% str %t@fahmxyphenyl ) - 6- (4-1i sopropyl pi perazi

qu| nazo|2| r @Ey]y]pemyqirggrﬁ d3APi sy iRi(3r@rethoxyphenyl)-4-oxo-4H-
quizadofn-$-3H-Bhibaprapytacétam@epphenyl ) - 6- (4-i sopr opyl pi perazi n

-1-vyli
i ol AT eopRenvdspgee-(4-propviperhyso- | dsisaRni Y448
quUIREZD)inSS3 DO QTG 2Retamhiie;
2-[2-(3- /\Qélrt%&’wé [é w&ﬁﬂpé}wéh 481idASh-1371) 5 QRBRY3-PI per

azin-1-
meEﬁ‘Gf‘Wﬁ%’éMB{)r%o@ -4f- FU'T@%OE’ESBWH%’;‘?PHE‘& am de;
2- [ 2- ( 3-2Ghi(mcanfophbnore@bstnyderhyard ( Ria2epis 0N amxbpiHper
.azi :ZL -%}.g-4-o o-4|—|:d _
qu'ﬂ?ﬁoﬁrg ol H-%p-r?ﬂy]é-cﬁafnégpr opyl acet ami de;
2- [ 6- ( 1,246D0-&thalipedydiod|Bdidzepjrabnh-2-(4-fl)or@-3{n3stioxgpheayihrdoxo-
4H¥19fﬁ§ﬂ§ﬁh)\3 yﬂ] 2685 r]é'p'!/'lacetamlde

qui nazol i I sopr opyl acet am de;
2 [ 2- ( 324Ri ‘&ng'eWe?nmPWDmbaﬂw)sﬁo@iOo%gﬂmf@Wﬁ?myeE011 Ardirenies-
yI)-PHRuihazatih B=yA-N2%6pr8pYiacetamide;
qg: rnr:tz gl)?:-[gt %%k}}f Jé\lill,iﬂw;ﬁ@nyl tH}%perhydro-Jf,4-diazepin-1-yI)-4-oxo-
AHNuinsTylin-GpAN- Bepﬁpﬁ@etmopyl 1, 4-di azepan- 1-yl)-2-(3-

met hoxywcﬁpé/rb%yl 46?{( 8;1';)}5 %)}debo?’%& %lﬁ)fﬁ(%m de;

2-(2-(3 oro ropy 4-di aze
me@ghypj)erwl))éL axo- 4H qumazo in-3-yllacetamide;

oxoqui ngzpls @h%(cflﬂ}ludfbﬁhehlylb 5.0RIORYH AR Z@m f8-gaRebin-1- yi -4-
N- t ent - Byt 3-chl or ophenyl i sopropyl -
OX%’%E%'B%&?P”XYW%&g‘ZPrSW&a F‘H’égm |¥ %%(4H) yl )aget g)r/n de or

a phar mexeys-Comrd-5-trilcaepebbkeryildtoxo6-wohydat- € 4 dee@of -yi-

8 1,NAZ0].] riyative according to any one of
4H%P'§%§)@Hf%é\glrs'bé\}ﬁmacg%'ﬂuqhol i none derivative accordi ng

to any &ré-(&p- Dtm@thwpuerwl)fﬁdﬂ I&@@@pvlnemm@édydla@mnﬂ -yl)-4-oxo-

4H%hﬁ5£aﬁ%%]1/@§bpr6wm§drﬂ.&@n conprising a quinazol i none
derivative _acc

s or
i soqui n@r{?r{%FP@'O&%?‘*]"%?FPR?@Y'A%&%Po(fYH'@P@BY'%{Hv)PSHUd@f1 4-diazepin-
1-y 4 @ix08 Hlqudhak linggdyn- Miismbmpwatdnarmﬂe or nore

phar rrac%g{tZE(g-ﬂJOYO- -Mm xyp*})1enyl)aé“-lf§lI Elh%rlogyethyl)perhydro 1,4-diazepin-
1-yl]-4-ox0-4H-quinazolin-3-yl}-N-isopropylacetamide;
2-{2-(3-Chloro-4-fluorophenyl)-6-[4-(2-hydroxyethyl)perhydro-1,4-diazepin-1-
yl]-4-ox0-4H-quinazolin-3-yl}-N-isopropylacetamide;
2-[2-(3-Chloro-4-fluorophenyl)-6-(1,4-diazabicyclo[3.2.2]non-4-yl)-4-0x0-4 H-
quinazolin-3-yl]-N-isopropylacetamide;
2-[2-(4-Fluoro-3-methoxyphenyl)-6-(4-isopropylpiperazin-1-yl)-4-oxo-4 H-
quinazolin-3-yl]-N-isopropylacetamide;
2-[2-(3-Chloro-4-fluorophenyl)-6-(4-isopropylpiperazin-1-yl)-4-oxo-4H-
quinazolin-3-yl]-N-isopropylacetamide;



10. Use of a quinazolinone derivative according to any

one of clains 1-7 or or an isoquinolinone derivative
wa@e@snsi7ng to any one of clains 1-4 for the nmapCf/as1007/¢78022

of a nedicament for the treatnent or prevention of

di sorders or diseases influenced by nodulation of the

activity of the HPA axis. %lg Use according to claim

10, wherein the nedicanment is for the treatnment or

prevention of stress related disorders or depression.
2-[2-(3-Chloro-4-fluorophenyl)-6-((S)-3-isopropylpiperazin-1-yl)-4-oxo-4H-

quinazolin-3-yl]-N-isopropylacetamide;
2-[2-(3-Chloro-4-fluorophenyl)-6-((R)-3-isopropylpiperazin-1-yl)-4-oxo-4H-
quinazolin-3-yl]-N-isopropylacetamide;
2-[6-(1,4-Diazabicyclo[3.2.2]non-4-yl)-2-(3,5-dimethoxyphenyl)-4-oxo-4 H-
quinazolin-3-yl]-N-isopropylacetamide;
2-[2-(3-Chlorophenyl)-6-(4-isopropylperhydro-1,4-diazepin-1-yl)-4-oxo-4H-
quinazolin-3-yl]-N-(2,2,2-trifluoro-1,1-dimethylethyl)acetamide;
N-lsopropyl-2-(6-(4-isopropyl-1,4-diazepan-1-yl)-2-(3-methoxyphenyl)-4-
oxoquinazolin-3(4H)-yl)acetamide;
2-(2-(3-Chlorophenyl)-6-(4-cyclopropylmethyl-1,4-diazepan-1-yl)-4-
oxoquinazolin-3(4H)-yl)-N-isopropylacetamide and
N-tert-Butyl-2-(2-(3-chlorophenyl)-6-(4-isopropyl-1,4-diazepan-1-yl)-4-
oxoquinazolin-3(4H)-yl)acetamide

or a pharmaceutically acceptable salt or solvate thereof.

8. A quinazolinone derivative according to any one of claims 1-7 or an

isoquinolinone derivative according to any one of claims 1-4 for use in therapy.

9. A pharmaceutical composition comprising a quinazolinone derivative
according to any one of claims 1-7 or an isoquinolinone derivative according to any one of

claims 1-4 in admixture with one or more pharmaceutically acceptable auxiliaries.

10. Use of a quinazolinone derivative according to any one of claims 1-7 or or an
isoquinolinone derivative according to any one of claims 1-4 for the manufacture of a
medicament for the treatment or prevention of disorders or diseases influenced by
modulation of the activity of the HPA axis.

11. Use according to claim 10, wherein the medicament is for the treatment or
prevention of stress related disorders or depression.



