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This invention relates to novel conpounds, conpositions containing
them and 5their use as antibacterials including use in the treatnent
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activity. W02004104000 discloses tricyclic condensed ring compounds capable of
20  selectively acting on cannabinoid receptors. W02003048081, W02003048158 and
US2003232804 disclose glycinamides as Factor Xa inhibitors.
This invention provides a compound of formula (I) or a pharmaceutically
acceptable salt and/or N-oxide thereof:

A—NR? —UR®

R1bIZ1IZZ/ R ()

Z1 and 72 are independently selected from CH and N;

25  wherein:

Rl2and R1D are independently selected from hydrogen; halogen; cyano; (C1_g)alkyl;

30 (Cj_g)alkylthio; trifluoromethyl; trifluoromethoxy; carboxy; hydroxy optionally
substituted with (C1_g)alkyl or (Cj_g)alkoxy-substituted(C1.g)alkyl; (Cq.g)alkoxy-
substituted(Cq_g)alkyl; hydroxy (C1.g)alkyl; an amino group optionally N-substituted by
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30(C1_6)alkylthio; trifluoronmethyl; trifluoronethoxy; carboxy;

hydr oxy optionally substituted with (Cl1_6)al kyl or

(C1_6) al koxy-substituted(Cl_6)al kyl ;

(C1_6) al koxysubstituted(Cl_6)al kyl; hydroxy (Cl_6)al kyl; an am no
group opt iopaat two oelsg}mtyltfdhﬂﬁ (:GV _gRilleyl @by c&@;@aﬂk}qmﬂphdr@fﬂ @olups;

Cl_6)al k b I h I d I
wnereln t RBY ARREMGeBY Bty %fﬁaﬂ’%; SEBerotl e BTt
provided that R ais Hwhen Z2 is N, and Ribis Hwhen Zi is N R2

S, Py 008y 8a ELIOH Wil 2t AGSTHAR YL br Bl £1 e as defl ned

bel ow, A group is as defined
forR|5aandR|bor|soxoandn|slor 2: or Ais agroup (ii) w,
w2 and V\B parig h{idBeh, or (C Qalit. & & toVBh&nFitlR 63680 CR4 Refitd b&low;

II . 15Xis 0, CR4R8, or NRG6; one

represents a bond ge wee
R4 is as deFiaf8 8¢ R a and Rib and the remainder and R8 are

hydr ogen or one R4 and R8 are tFQ:bet her oxo and the renal nder are
hydrogen; R6 is hydrogen or (Cl;6)al kyl; or toget Rr with R2 forns Y;

R7 i s hydrogen; hal ogen; hyd tional | y substiftuted with
(C1_6)al kyl; or (Cl1_ 206)al i s CRARBCHZ; ; (C=0);
R8 and R7

CR4AR8; CR4R8(C=0); or (C-@,GI@,( yor when X is
toget her represent a bond U i$ sél ected from and CH2 and 25 R5
is an optionally substitut ed bi (fl%ﬁl iC car bocyclic or,; bI}et erocyclic
ring system(B): y2 XIV.'

in which: R3 is as defined for Rla and R1b oris oxoandnis 1 or 2:

10
or A is a group (ii)
7
W? ,X*CH E—
wi NW
| (i1)
w1, W2 and W3 are CR4R8
or W2 and W3 are CR4R8 and w1 represents a bond between W3 and N.
15 X is O, CR4R8, or NRS;

one R4 is as defined for R12 and R!b and the remainder and R8 are hydrogen or
one R4 and R8 are to gether oxo and the remainder are hydrogen;
RO is hydrogen or (C1_g)alkyl; or together with R2 forms Y;
R7 is hydrogen; halogen; hydroxy optionally substituted with (Cy_g)alkyl; or (Cj.
20 glalkyl;
Y is CR4R8CH,; CH,CRRS; (C=0); CR4R8; CRARE(C=0); or (C=0)CR4RS,;
or when X is CR4R8, R8 and R7 together represent a bond;

U is selected from CO, and CH» and
25
RS isan optionally substituted bicyclic carbocyclic or heterocyclic ring system (B):



((a)l(b) yi _2( Y2(B) containing up to“four het eroatons in each ring
i< which at |east one of rings (a) and (b) is aromatic; X1 is Cor N
when part of an aromatic ring, or CR14 when part of a non-aromatic

5ring; X2 is N, NR13, O, S(O)x CO or CR14 when part of an
a;onatlc or noP aronatlcxélngag\ qay\k& e hontPe §R14Ré§ ¢Qen parg
of a non aromatic ring; an n e ently or is a
to 4 atomlinker group each ato &ﬁhl @? |ndependently sel ected

10 from N, NR13, 0, S(0)x, CO and €R14 part (% an aromatic or
non-aromatic ring or nmay additionally be CRL4R15‘when part of a non
aromati c cprigining up toyfouy keterogtoms is ezahging inrddeh gr oup, each atom of Y2

bei ng lndepend%ﬂkhétoielo@ﬁhgy(aﬁaﬂdrw)hsé\é&ﬁnco S(0)x, CO, CR14 when
part of an aro tIC or naroggtlc ring Lgdltlonall be

CR14R15 when partist 128 Piléfqn?%“%%fa ohea Rarh Aka R ajognatic
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am nocar bonyl $ pstituted by (Cl1_4)al kyl; or
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i ndepende o nyent i al so provides a

{r eat mont TS NalReZ G, Or?fc Qﬁ“‘. 0 it 5 % BeiR s BT = Rt €.

parti cul amay additienally bhC&A hdldnpmﬂrpfaselsaltohmtladmgm stration to a

marma}]5| n need chfh S Md%tﬂ%gﬁcfeﬁgncfefnﬁg%lk %1%1'-' ﬁgj (ﬁal@om H‘Bﬂjo of

fornmu phar maceuti c acceptab
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R14 and R15 may together represent oxo;

20 each R13 is independently H; trifluoromethyl; (Cj.4)alkyl optionally substituted
by hydroxy, (C1_g)alkoxy, (C1-g)alkylthio, halo or trifluoromethyl; (Cy_4)alkenyl; (Cq.
4)alkoxycarbonyl; (C1_g)alkylcarbonyl; (C1_g)alkylsulphonyl; aminocarbonyl wherein
the amino group is optionally mono or disubstituted by (Cj_.4)alkyl; and

each x is independently 0, 1 or 2.

25
This invention also provides a method of treatment of bacterial infections
including tuberculosis in mammals, particularly in man, which method comprises the
administration to a mammal in need of such treatment an effective amount of a
compound of formula (I), or a pharmaceutically acceptable salt and/or N-oxide thereof.
30 The invention also provides the use of a compound of formula (I), or a

pharmaceutically acceptable salt and/or N-oxide thereof, in the manufacture of a
medicament for use in the treatment of bacterial infections including tuberculosis in

mammals.



WO 2008/ 128942PCT/ EP2008/ 054621 The invention al so provides a
phar maceuWP2898/28Hgosi ti on conpri si ng a-compound of for RGTEPRPOB/0SHRI 5
phar maceutical ly acceptable salt and/or N-oxide thereof; and a
pharmaceutically acceptable carrier. In one aspect one of z1 and Z2
is CHor Nand the other is CH 5In artlcul ar aspects: (i).Z1 and Z2
are both CH, (i ﬂ)hezrwengowamrozzdeﬁ@ gopptical gampesitgn Gomprisingas N,

In a partigepsin@ePesh BrRadfusical 518 64V ay H10@R Me thereof,
(G A al koxyfﬂp (d A)al ;Ptﬂrhgp (0%4 afkwﬁa%{ano c?arboxy, ¢ theteo

hydr oxy met?R§  PBRTIRSE 5Tyl ar ly hydrogen, met hoxy,

met hyl , cyano, mbnmgp@gm,edflzlmﬁm%umommmmmlm}land 12.113
are hydrogen. IIn a_.pa t| cuI ar aspect R2 is hydrogen. Particul ar
exanpl es of R3 RV %P 89en optionally substituted hydroxy;
150pt i onal | y(isubsZ} ami &4 amatioCHyal ogen; (C A) al kyl; 1- hydr oxy4Cl- 4)

al kyl; optio I | y-8 D nocar bonyl . More parti cular R3
groups are hg 4 %ﬁ( %j I’l‘q?ydroxyal kyl e.g. CH2OH, optionally

roge

substit ut ed yhroiglsecij aﬂﬁ@tzhﬁ) Ry: optionally substituted am no; and

hal ogen, in paqﬁh%ﬁﬁmafrhmpmmaﬁa RAbLE @ué@hhymsalydﬁogm CQQE)RIROX{,
i's

AR AR R A M P

parti cul ?r aﬁlﬁzﬂlmlty hyArdgsen,(mathoxy‘; meshyl, @ado,R3 hakgen. t heI 3- po?‘r{)t :jon ?nd
more particul ar I i cul ar enbodi nent s
;éamﬁu mhgdlmegts Eﬁ?ﬂnagd%% aer: ﬁyﬁﬁ‘gé&%

Ais a group (| gén or hydroxy. More
particul arly \Aﬂea@amcubrasliwdﬁl whpidpegendi n- 4-y1 the configuration i s

(3R 45) or (3S, l B Yncnd 5 éﬁh@{

pi peridin-4-yl P'?i ecu(l:d(%n?iﬁ{glﬂ@g? ?’%n)ﬁ} S ng'a&%eﬁ ﬁﬁ{ornhl%é&%ﬁ%t rd ‘f]‘oax?l ve

more par t ioptipeallysapattuted gmine; Aalogei(8y .4) Alkyd; 1rhY¢zQXY~§Cl .4) gliyl; gptionally

posi tion apsktinkedBindcarbb 1aM@aéparﬁwla;rR&gﬂm9§ areVH}ﬁfbgem @ONIH)I Xis

CR4R8 and articul rans
Co R7. 1 Badramkefe %sﬁi%¢ﬁwptf@a?5®f§m@%€%ﬁ%m%s oy aetiofelly <
H. I'n an adbltinitedamnims pechalden, & partiariat, fludko d\vldst\pﬂﬁa:nhlrllydﬂnschlyﬁm@nni,
R7 is H \ﬁhgll: orﬂuo% hydroxypyrrolidin-3-ylnethyl, in a particular
aspect t héYcon |gura ron is (35,48). Were A

pyr r oR0di n- 3- ylImemasticular aspech avhen Auisdie).asisde tIntarf@rthfmaﬁmgURétls wrthe 8- or
3S. 4- V&o&hdn”lrﬁa RRk %&H&ﬁér ABARCA is WheR 1@1 hl% RB i in the 83-poSitioRi/andS
H and W, ar.e In cert % odiments Uis CH2.
more particularly is ¢is to the NR< group. In particu ar embodiments, A 1s a group (12) in
which n is 1 and R3 is hydrogen or hydroxy. More particularly where A is 3-hydroxy-
piperidin-4-yl the configuration is (3R,48S) or (3S,4R). Alternatively and more
25  particularly where A is piperidin-4-yl the configuration is (3R,4S).
In an alternative more particular aspect, when A is (i), n is 1, R3 is in the 4-
position and is methyl.
In a particular aspect, when A is (ii), X is CR4R8 and R8 is H and R# is H or OH
and more particularly OH is trans to R7. In a further aspect W1 is a bond. In another
30  aspect R7is H. In an additional aspect W1 is a bond, W2 and W3 are both CHy and R7
is H. Where A is 4-hydroxypyrrolidin-3-ylmethyl, in a particular aspect the configuration
is (35,4S). Where A is pyrrolidin-3-ylmethyl, in a particular aspect the configuration is
3S.
In a particular aspect, when A is (if), X is O, R7 is H and W1, W2 and W3 are
35 cach CHj.
In certain embodiments U is CHj.



WD 2008/ 128942PCT/ EP2008/ 054621 In certain enbodinents R5 is an

aromat i c WOt2P&%BR§2i ¢ ring (B) having 8-11.ring atons i FEUTERZAL/24641

het eroatons of which at least one is N or NRL3 in which, in

particul ar enbodi nents, Y2 contains 2-3 heteroatons, one of which is

Sand 1-2 are N, with one N bonded to X3. 5In al ternative embodi ment s
t he het erocycl ilo ceitaig efribpdimeents Rﬁ & anaromplahiat¢rocydicatedB) hagpg 8-11 ring
optional | %téﬁpﬁlulfdﬂfg%dm%%&t% é/éf\%‘ich RYlhddaé w%pmfwﬁh Wh%hnﬁl and

ring (b) non aromatic and toms, nore

atons, i ndRLfuky eabofiEagts, a{néoﬁ@ﬂ@r%éggﬁfoa\}ﬂm% ope OgWh@& ‘KI#?%B“EN
bonded t 0 with yheN®ofdedl tosxdt her t han hydrogen, and eit her NHCO bonded
via Nto X3, or

t
10aspect the r |Iﬂé‘lt?l§ftl‘éeo‘?ﬁ‘§?q@egﬁ @}%e?ego?_yci( It 5g8 EB?]& ar I (ﬁgaromatlc selected
par ][ [ g ul arftom bptmcglalllg);ubssmnyd betizogpyaidopyyralazine. anﬁmnphéso afid ring () noB)
i ncl ude o ;
1H pyrr ol %%‘E‘RQ?'H pyr | 5% (ffr% % IQ{?%‘{@{ %ﬂiudmﬁg %t lg/arst one
3H- i N daz Glemreaten, i, ;Syﬂ - NR! &qdqqh %2 awheﬁ-: iseatheryan hydrogen,
benzi m da?aﬁii e?chéiJNHé@Wdi’lhéd gnaiﬂl d KB agl@zg)l I‘%UII NH bonded to X3 In a particular

benzo[ 1, 2,5 oxadlazo -5-yl, benzo enzot hi azo
benzo[lB] t KERASA B 118/([R) CHRHBDXRFBIIC zlfmgensaqﬁ%ﬁpaﬁwﬁgzlz ripg ¢ () is pyridine or

i Ndo1- 2- ylpyrdzn0 ExSmifles ofﬁ@gkl{lB)Qﬁdhﬁﬁe?opﬁbnal[)isuﬁl;htﬂ&ﬁht hyri di ne-3-yl,
oxazol of 4, grlA pyri d| n-2-yl, quinolin-2-yl, quinolin-3-yl,

qui noxal i n-2-yl, naphthal en-2- 20yl, 1, 3- dIOXO i soi ndol- 2y1,
1H benzot r(a}amdl(bBamhlatxﬂzl—l-l ndol-5-yl, 3H benzooxazol - 2- one- 6- yl,

e U U iy e e
( 4- ox 335 4Hpyidi 2wl 3HquaRszp mﬁrqn panzimigagolod-yl, belzqdhﬂééﬂaz@amﬁyﬂ
benzo[ 1, 2, b‘éhidgn 3@]%9&&0% yl, B&%ﬁ[ﬂz—ﬁh}, B&%tlﬁaz%i-Qf!;ﬂ Ren¥bb]thiophen-2-yl,

b t hi t
.?nnégzo'[? n%ﬂww %&%F %@%51? O@ﬂsgﬂ i @O 'E’maf}%a%pfh inpidago-[1,2-a]-
pyr azo: o% é;.yﬁnaahmﬂ o2y, 1nﬂ%ll’-€cl-§b hsa[:[ﬂ.l.nghﬁi-ll?,gyﬂll;ﬂ]diaphﬁwﬂme 3,
razol o ZI n- rlao
(Z 0XO0- 4HW??@%%413 él 83}1-6{)? m 1dﬂ“hm m— ')"X gt nlgz% {lﬂjﬂ @'yfl n%ﬁh%e%{%
qui noRAl i rylGl—&-Id;omhsfancbdﬂe’{ny, Hi-b]:lngotmazpblﬁwﬁ ldj{rmd?hl §+y1 3H -benzooxazol-2-one-

t hi azol of % 41, %%,Jr?%&- L h1o g?o &umhpa)ﬁg%’ ? éjﬂe-@ - 3H-quinazolin-4-one-

t hi I

[ 1I gzg] ? L|6am Ez@fi/ 6i -ﬂdplﬁ}fﬂ n-arqmé Y —ozpi:‘ifgawlq{éﬂrqipm@l&rﬁédh y1

(1-ox0-1, Zufidy Qr thii &1PsH1-80) l'lfén@o[)lfQ)S]thladlazob ~yl, benzo[l oxazin-2-one-3-yl,

CHEs Egbaﬁéﬁﬁa%@c? SPGB ptink o, SR )t E’f;mﬁéz?g A

(2S) - 253- @ymtfdtoﬁb%iﬁﬁ’@ﬂm%ﬂ pWaMe[Z,S‘hlpyﬂdeﬂ-ﬁb, p§radelo[1,5-a]pyrimidin-6-yl,

3 (R 2, 3 Ty ERaA Al Aol pyrigp 2 ipppimgiy -ong-2-y) g ovo-4H-

2008/ 12894@@@?1@2})@8110@46’211) qu1nazolm-2-yl qumoxahn—6 yl, thiazolo[3,2-a]pyrimidin-
S)-2, 3-d o ) )

(2 é Gy d'rsg Igef 9 2,[ Ethﬁ&%ﬁibgﬂ Bﬁ;[y?-idr% Pbpmlbﬁd[@z&am&mdm 6-y, thiazolo[5,4-bIpyridin

subst i t ut édy 3@@9 q{ﬁéd}]pﬁmd@nénﬂ, @_,%,,filthladlazolo[S 4-b]pyridin-6-yl, 2H-isoquinolin-
30  1-one-3-yl (1-ox0-1,2-dihydro-isoquinolin-3-y1), [1,2,3}thiadiazolof5,4-b]pyridine-6-yl




5 -->1is

t he poi nt of attachnent (1)) is non aromatic

1,1, 3-tri¥RFDUB/RIB24_t et r ahydrol 16-benzo[ 1, 4] thi azi n- BGIEP2008/054621
benzo[ 1, 3] di oxol-5-yl, 2,3- dihydro-benzo[ 1, 4] di oxin-6-y1,

3-substit
3-substit
3-substit

ut ed- 3H benzooxazol - 2- one- 6-yl ,
ut ed3H bepzooxazol e- 2; thlone 6- yI
ut ed

‘—Q?:ﬂ?%EZOthI ne- /
10benzo[1 4] oxazin- -onéfgfgi;¥:r *-(
(3-oxo0- 3, 4-di hydrd¥21-1 befjzo 4]oxaﬁ n- -y1)

1

benzol[ 1, 41th|a in- i one 6-

( 3- oxo- 3,

4Hbenzo[ 1, 4] o -on-
4- oxo- 2, 3, 4, 5-tetrahydr o-
0xo0- 2, 3- dlhydro S5H thi az
1H—pyrido[2 l ‘ 4]‘

(2- oxo- 2,

4-di e

M]thia D _(SD

.enzH[b][l 4kth|azep|ne ﬁ

- a] pyr,
*@1@ e «C@
idok?2, 3-b] thiazih-7- yl)

S

3-

2, 3- dlhydro f¥#p r|d0[2 3- 15b][1 4] thi azin-7-yl,

: =7- yI, ih
[1, 4]d|0X|n -bppyrildi n
2, 3-di hydr o- 1 OXi : pyrl n M/yl

2- 0X0- 2, 3- [ NlH—.

dlhydro [

3, 4-di hydr o

1, 4]d|0X|no[2 3 b pyrldln 7-yl,

di hydro-2HDb =N

3- 0x0- 3, 4-di o¥azi n- 6-

3, 4-di hydr o- 2H—pyr|do[3 2- b][1 41th|a2|n 6- y1 o] H

3- oxo- 3, 4- - oA] th I, N

3, 4- di hydr o- i nHI | n- J yl 4- iy d ﬁoxa 2. =0
one-7- yI 6, 7- |h%$ro 4FL 20l of ﬁpyrlnl one-2-y S
5,6,7, tetrahydro[l 81napbthyr|d|n 2 y

(1,23, 4-

tetrahydro-[ 1, ht dj n-
2- 0xo0- 3, 4- d| !01£EE 8] Pph h\TIdIn ‘\[;:;E;¢ tl: :I::j
6- 0X0- 6, 7- di hyd pyri .~ A’th|a2| (65

0X0- 6, 7- di hydr o- 5N 8-t hi a- ¥, 2, 5- trlaza naphthalen 3-yl),

2- 0X0- 2, 3- dlhydro 1H— 25p r|d0[3 4- b 1 4]oxa2|n- gd
20X023- '«o - u Azi N-
ul

di hydro- |
[ 1, 3] oxat

1, 4 nldmn-'
hi ol of5, -c]pyr|o|n % yl,

di hydr o- 2H pyr ano[ 2, 3-c] pyri di n- 6- yI

2, 3- di hydr o 14 h 3 diNe- Tyl |7\O
4@@\@“ e, I;(

di hydro[ 1,

5,6,7,8-t

dlhydro 5F+cyc|openta clpyri |n-

1, 3- dlhydr
302FM1 410x ; di
h|oI -c]pyrldlnNG yl,

[ 1, 3] oxat

et ralydr |squ|n%I|n 3-yl, 6,7-

di hydrof[ 1, 4]oxath||no[2 3- c]pyrldazOn 3- yI

2, 3- dlhydrofumb[Z 3-c] py

6, 7- d|hydro- 0[2 r| =N
5, 6- dlhydrofu[o 2 c]pyrl azq H [TtI:
ri sStuteg

2008/ 128942PCT/ EP2008/ 054621

1H pyrim

5, 6- di hydropyihequintof 2

do[5, 4-b][1, 4Loxa2|n 7(61-/)-one, 2- substltuted
nldln 7(1H) -one, 7- substituted

2H chr onen- 2- one, 7- substltuted 2H pyrano[ 2, 3- b] pyri di n-2- one,

2-substi t
2Hpyri do[
1H pyr P

(4 gngng“gﬁgﬂpro 5H pyrano[ 2, 3-d] pyri m di ne, 8-substitited
;gg)ﬁg P T 5202951, 552 3 o St T 2 iskia a1 r 8)-3,4-
dihydro-2H-benzo[1,4]thiazin-3-yl, 3-(R)-2,3-dihydro-[1,4]dioxino[2,3-b]pyridin-3-yl, 3-
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5b] [ 1, 4] t hi azi n-7(6H) - one- 2-yl , 3 4- di hydr o- 2H chronen-7-yl

2, 3- di hydW@-200828%3f ur an- 6-yl, 3, 4-di hydr o- 2H chr onen- GJYEP2008/654621
3, 4 di hydro-2H-pyrido[ 3, 2-b] [ 1, 4] oxazi ne-6-yl, 3,4- di hydro-2H pyrido
[3 b][1 4] thi azi ne-6-yl, 6, 7-di hydro- 5H—th| eno[3 2- b] pyran 2- yI

2, 3 , 5-tetrahydro-1, 5- benzot hi azepine-7-

R (55 2 i yro A om0y b TG4, 21 dlhmngaemp[l,ﬂdwxana-yl 3.

L subsltttutecll-?,l-f qu1nazcﬁ‘iﬁ4—0ne«-ﬁ\ly,| I yeee--, .-\\N. NN "0 "'N5H
N O sone errbodl rrents R13 is Hif

N N 51y
|n rlng(a)H.p 3¢
when in ri @ reprm Nﬁsn Rl!IS!H %
S bondedto K3 ard (Cl |sb

In futher enbodi nents R14 and R15 are |ndependently sel ect ed from

hydr ogen, dr al kyl, (G A) al koxy, nitro and cyano.
Mor e partlaiar dr ogen. More particularly each
R14 is sel h,y e chloro, fluoro, hydroxy, nethyl,

met hoxy, ni tr and cyano.ii Still nmore particularly R14 is selected

from hydrogen, fluorine o(? nitro. Most particularly R14 and R15 are
each H. 15Rds thequlirarof gttauhpsenRS i ncl ude:
[1, 2, 3kt hi adi azol o[ 5, 4- 14yri din-6-yl1 1H pyrrol o[ 2, 3-b] pyridin-2-yl

2, 3-di hydr 1, 4] di oxi no[ 2, 3-b] pyridin-6-yl 20

2, 3-di hydr@#&%@%@y@ﬂo[z 3-b] pyridin-7-y1

2, 3- di hydrigh,3-iriekkdi 08 hraftidhBdro] @berckiofit, #} thibzin-6-yl, benzo[1,3]dioxol-5-yl, 2,3-

2, 3-di hydrdﬂl)%?&%@%[ﬁhf&&ﬁﬁ-%-ﬁ, Y hubstituted-3H-benzooxazol-2 2-one-6-yl, 3-substituted-
3H-benzooxazole-2-thione-6-yl, 3-substituted-3H-benzothiazol-2-one-6-yl, 4H-

10 benzo[1,4]oxazin-3-one-6-yl (3-oxo0-3,4-dihydro-2H-benzo[1,4]Joxazin-6-yl), 4H-
benzo[1,4]thiazin-3-one-6-yl (3-0x0-3,4-dihydro-2H-benzo[1,4]thiazin-6-yl), 4H-
benzo[1,4]oxazin-3-one-7-yl, 4-0x0-2,3,4,5-tetrahydro-benzo[b][ 1,4]thiazepine-7-yl, 5-
0x0-2,3-dihydro-5H-thiazolo[3,2-a]pyrimidin-6-yl, 1H-pyrido[2,3-b][1,4]thiazin-2-one-
7-y1 (2-0x0-2,3-dihydro-1H-pyrido[2,3-b]thiazin-7-yl), 2,3-dihydro-1H-pyrido[2,3-

15  b][1,4]thiazin-7-yl, 2-0x0-2,3-dihydro-1H-pyrido[3,4-b]thiazin-7-yl, 2,3-dihydro-
[1,4]dioxino[2,3-b]pyridin-6-yl, 2,3-dihydro-[1,4]dioxino[2,3-c]pyridin-7-yl, 2,3-
dihydro-[1,4]dioxino{2,3-b]pyridin-7-yl, 3,4-dihydro-2H-benzo[ 1,4]oxazin-6-yl, 3,4-
dihydro-2H-benzo[1,4]thiazin-6-yl, 3-0xo0-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-yl,
3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazin-6-yl, 3-0x0-3,4-dihydro-2H-pyrido[3,2-

20  b][1,4]thiazin-6-yl, 3,4-dihydro-1H-quinolin-2-one-7-yl, 3,4-dihydro-1H-quinoxalin-2-
one-7-yl, 6,7-dihydro-4H-pyrazolo[1,5-a]pyrimidin-5-one-2-yl, 5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-yl (1,2,3,4-tetrahydro-[1,8]naphthyridin-7-yl), 2-0x0-3,4-dihydro-
1H-[1,8]naphthyridin-6-yl, 6-0x0-6,7-dihydro-5H-pyridazino[3,4-b][ 1,4]thiazin-3-yl (6-
0x0-6,7-dihydro-5H-8-thia-1,2,5-triaza-naphthalen-3-yl), 2-0x0-2,3-dihydro-1H-

25  pyrido[3,4-b][1,4]oxazin-7-yl, 2-0x0-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazin-7-yl, 6,7-
dihydro-[1,4]dioxino[2,3-d]pyrimidin-2-yl, [1,3]oxathiolo[5,4-c]pyridin-6-yl, 3,4-
dihydro-2 H-pyrano[2,3-c]pyridin-6-yl, 2,3-dihydro[ 1,4]oxathiino[2,3-c]pyridin-7-yi, 6,7-
dihydro[1,4]dioxino[2,3-c]pyridazin-3-yl, 5,6,7,8-tetrahydroisoquinolin-3-yl, 6,7-
dihydro-5H-cyclopenta[c]pyridin-3-yl, 1,3-dihydrofuro[3,4-c]pyridin-6-yl, 3,4-dihydro-

30  2H-[1,4Joxathiepino[2,3-clpyridin-8-yl, [1,3]oxathiolo[4,5-c]pyridin-6-yl, 6,7-
dihydro[1,4]oxathiino[2,3-¢]pyridazin-3-yl, 6,7-dihydro-5H-pyranof2,3-c]pyridazin-3-yl,
5,6-dihydrofuro[2,3-c]pyridazin-3-yl, 2,3-dihydrofuro[2,3-c]pyridin-5-yl, 2-substituted

-7-



2- 0x0- 2, 3-di hydro- 1H pyrido[ 2, 3-b] [ 1, 4] oxazin-7-y1

2- 0x0- 2, IV@i2A08M28242H- pyri do[ 2, 3-b] [ 1, 4] t hi azin-7-y1. PCT/EP2008/054621

253, 4- di hydr o- 2H benzo[ 1, 4] oxazi n-6-yl

3- et hyl - 2- oxo- 2, 3-di hydr o- benzooxazol - 6-y1

3- 0x0- 3, 4-di hydr o- 2H benzo[ 1, 41oxazi n-6-yl ) )

3- oxo0- 3, 4-1di-pymimilopiHyllitlof i 7 §F])png] ebstinual §6-dihydropyrido]2,3-

3- 0X0- 3, 4- 4l - a -
aiwgldih ?(I"Izg%ﬂéo'f %uﬂaltﬁﬁ't'e&%t—l?clﬁo%&n Q‘Uﬁebﬁm&ltéulﬁf pyrano[2,3

t hi azi n- 3- 4- 0X0- 4 -a rim_di n- 2-
6-nitro- bé)ﬂ@g[dln ]qﬂeo&-gqbsgﬂyqd 6 dlhydro 5H—pyrar?c¥[2 3- d]pynm12d1r>1/e 8-substitited 2H-

g Ll gor 0-3 i-r[ﬂ §F1D-4 151»(&%1% -gid;, bgndibfdro4] b@?ﬁ:@ﬂjrﬁr 6- JlH—pyrlmIdo[S 4.
5bex2(r) ‘{jﬁil%ﬁ‘,u‘? g%ﬂy r?’-pd;g %Ficllrgr%f't: Ogﬂﬁl- 2 Béycgliycﬂo 1 Qenzo%{lran-

benzot h| azSejrl Fdydihydro- 2Ebtloembn4-1l] hy+dildidre-8Hyfyrido[3,2-b][1,4Joxazine-6-yl, 3,4-

3- 3, 4- d t
A e e e v e
7-chl or o- &M,&tet;ahydmawrhmwhmmlm@[/@ 2-b][1, 4] oxazin-6-y1
7-f1 uor o- 3;0x0- 3 dl@ydro 2H pyrido[ 3, 2-b][1, 4]th| azin-g-y

2- 0X0- 2, 3- diYH o G- o— b zin-7-yl O/\¢o
[1, 3] oxat hi o m N

153, 4- di hydr o= rano[2 oyridi \
5-car boni tro- 2, 3©dlchydro 1, 4- benzodi oxi NH7- y H o R

2, 3- di hydr S 141 0xat hiaB 25 c] pyKisig 792° o
6. 7- di hydr of di%o c yri-3ﬁ T \Ul
, 6,7, 8-tetrakydray soqui i i 3- 0 S N

06, 7-di hydr o- 5H- cjcl opent g cRpyri di n- 3- y1 H

6,

, 3-di hydr of ur o[ 3w4-¢] pyri di n-6-y1 0
fl uoro- > -1, /v[/
4- |hyd%ﬁ 4]oxathe N@Zgldlnmj \\CE

oxat hi o pyri e- - di hydr o”l - henzof ur an- 5; ?/1

AR T O
je0g O Oy
j W:;om‘fifr LY

O O 00 00 00

C OO > CD

o]

5
2
1
6-
3,
[1

6
6,
5

7-
7-
6-

II



, 3-di hydrof uro[ 2, 3-c] pyridin-5-y1 302 substituted

pyri m‘él@[2908412§5]4f21 4] oxazi n-7(6H) -one 2-substituted .PCT/EP2008/054621
hl or o- 1H pyri m do[ 5, 4-b] [ 1, 4] oxazi n- 7(6H) - one 2-substituted

, 6- di hydr opyrido[ 2, 3-d] pyri m di n-7(1H)-one 2-substituted
4-chl oro-5, 6-di hydropyri do[2 7d] pyrim di 2) 7(% q@e % sugstituted
4- et hyl -5, 6- hyF]rop r N d -sublsk Ry -u
4methy|ox?ﬁ3’ Y [2,3-d] n-7( 7subt|t
2H chr omen- 34 - substi H pyr 7 3-b] pyrl di n 2- one
4-chl oro- 6, 7- hy@ro 5H—pyrano[2 3- d] py |md|n yl 8 substltuted
(S

2H- pyrido[1, 2- a] pwl \@)

2008/12894

6, 7- dlhydro- 3< ¢

5-chl oro- I-benzot phen 2 y1H6 chloro bamzothlophen 2-y1
1- benzothio

< Dt 1H-1 tri azoS

|mdazo[21b] ]th az @)
4- et hyl - H 4% zoxa2| n- -rret hy- dol

o[ 12, E]t PR 'afh% @E@L&w %@;f i ne. 6°3§

4-fl uoro- rw&émnonﬁt adgchmeptl 3, 4- di hydr o- 2H chrormen- 7-y1

2, 3-di hydr o- 1- benzof uran-6-y1 3, 4-di hydro 2H chronen-6-y1

156-chkoro-2, 3 i
r-eniaro: 5, & o hy Ol B RS BT e e
7- chl or o- 3¢ bdmwpmm-w g Infanes() Pl{ejp thb)@iﬂh@ﬂ% R*2is H when NR
3, 4- di hydrobatdeRYs XQnd. 5@% dmyl%ﬁaalml%rs%oy@ed to X3.

e

Of | ]th |OL8r g g gllgﬁiﬁg;ﬁ'r%nlpdgngéﬁ gog)e(lhg? Mgg}/wdependently selected from hydrogen,
| uor o- Heko] hiidiornZ G apiaikyB((€}3))alkoey,Gityd and cyano. More particularly R15 is

| u ydro- 2H 1, 4- benzoxazi n-6-y1l
dlqpl u%‘;yér%ﬁ di hydro-2H 1, 4- genzoxam n-6-yl
di

i hydr o- 5|—|-Mme@ad[c@1@].ybs]aply ipseepted from hydrogen, chloro, fluore, hydroxy,
met hylaedngd; flefbdy Giito 4ad RIS OX bidrd patficularly R14 is selected from hydrogen,

fluorine or nitro.
Most particularly R14 and R15 are each H.
15 Particular groups R include:

2

1H
4-c
5 6

5-
205-
8-f
8-f
7, 8-
6, 7-
255-

5

[1,2,3]thiadiazolo[5,4-b]pyridin-6-yl
1H-pyrrolo[2,3-b]pyridin-2-yl
2,3-dihydro-[1,4]dioxino[2,3-b]pyridin-6-yl

20  2,3-dihydro-[1,4]dioxino[2,3-b]pyridin-7-yl
2,3-dihydro-[1,4]dioxino{2,3-c]pyridin-7-yl
2,3-dihydro-benzo[1,4]dioxin-6-yl
2-0x0-2,3-dihydro-1H-pyrido{2,3-b][1,4]oxazin-7-yl
2-0x0-2,3-dihydro-1H-pyrido[2,3-b][1,4]thiazin-7-yl

25  3,4-dihydro-2H-benzo[1,4]oxazin-6-yl
3-methyl-2-0x0-2,3-dihydro-benzooxazol-6-yl
3-ox0-3,4-dihydro-2H-benzo[ 1,4 ]oxazin-6-yl
3-0x0-3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-yl
3-0x0~3,4-dihydro-2H-benzo[ 1,4]thiazin-6-yl (4H-benzo[1,4] thiazin-3-one-6-yl)

30  4-oxo-4H-pyrido[1,2-a]pyrimidin-2-yl



4- oxo- 2, 3, 4, 5-tetrahydro- 1, 5- benzot hi azepi n-7-y1

3, 4-di hydr o- 2H- 1, 4- benzot hi azi ne-6-yl1l

2,3,4,5-tetrahydro-1, 5- benzot hi azepi ne-7-y1

7-fluoro-3, 4-di hydro-2H 1, 4-benzoxazine-6-y1 NNl e NSO I S/ 30 WO
200811289423 beRZ24 0341646 Slyl - > is the point of attachment

iall - - - dj. . i 2- 1,4 i n-6-yl
= bo- 3, 4 ARYRE S IR Ay e St el o yn T
[2 133 ij i hy ? tﬁda){dtim U-io%ia-ill;ib_ﬂiglyémgl]smluimdim3~?l yl
, 3] axat Ri. -el:aw {di n- 6-y
6-f 1 uor o- g,@dglyﬁ@élrng-l%%-lbenzodi oxin-7-yl
102, 3- 8i hpans] 1.2 8] Gsediarol-Aof 2, 3-c] pyri di n-7-y1
3, 4- di hydmenzrit Py diliaZzoB581 pyri di n-6-y1
5-fl uoro- ?) 3- i_g%/ ro-1, 4- bénzodi oxi n-7-y1
5- car boni PFREOMIAZYiMYldr o- 1, 4- benzodi oxi n- 7-y1
2, 3- di hydtgakeeIoib]ghiiiewiyl- 6-y1l 15 -> is the point of attachnment

and br anchedesbaiitEe “F6m AL ISR 00 or et e, ety o
et hyl 10n- grdyborb;3-0xm3 grdibydro-28--bytidd[ 3,2t APl 4bhigzih-6-dec- but yl , t-butyl,
pentyl  ang_fg3y!s odd§ 4L &hiRro HEKEIYAd[3 SHH MoRE-ihBLT Pret ed
7-fluoro-3-o0x0-3,4-dihydro-2H-pyrido[3,2-5][1,4]thiazin-6-yl
2-0x0-2,3-dihydro-1H-pyrido[3,4-b][1,4]thiazin-7-yl
[1,3]oxathiolo[5,4-¢]pyridin-6-y1
15 3,4-dihydro-2H-pyrano[2,3-c]pyridin-6-yl
5-carbonitro-2,3-dihydro-1,4-benzodioxin-7-yl
2,3-dihydro[1,4]oxathiino[2,3-c]pyridin-7-yl
6,7-dihydro[1,4]dioxino[2,3-c]pyridazin-3-yl
5,6,7,8-tetrahydroisoquinolin-3-yl
20 6,7-dihydro-5H-cyclopenta[c]pyridin-3-yl
1,3-dihydrofuro[3,4-c]pyridin-6-yl
6-fluoro-2,3-dihydro-1,4-benzodioxin-7-yl
3,4-dihydro-2H-[1,4}oxathiepino[2,3-¢]pyridin-8-yl,
[1,3]oxathiolo[4,5-c]pyridine-6-yl
25  2,3-dihydro-1-benzofuran-5-yl
6,7-dihydro[1,4]Joxathiino[2,3-c]pyridazin-3-yl
6,7-dihydro-5H-pyrano[2,3-c]pyridazin-3-yl
5,6-dihydrofuro[2,3-c]pyridazin-3-yl
2,3-dihydrofuro[2,3-c]pyridin-5-yl
30  2-substituted 1H-pyrimido[5,4-b][1,4]oxazin-7{6H)-one
2-substituted 4-chloro-1H-pyrimido[5,4-b][1,4]oxazin-7(6H)-one
2-substituted 5,6-dihydropyrido[2,3-d]pyrimidin-7(1H)-one
2-substituted 4-chloro-5,6-dihydropyrido[2,3-d]pyrimidin-7(1H)-one
2-substituted 4-methyl-5,6-dihydropyridof2,3-d]pyrimidin-7(1H)-one
35  2-substituted 4-methyloxy-5,6-dihydropyrido[2,3-d]pyrimidin-7(1H)-one
7-substituted 2H-chromen-2-one
7-substituted 2H-pyrano[2,3-b]pyridin-2-one
4-chloro-6,7-dihydro-5H-pyrano[2,3-d|pyrimidin-2-yl
8-substituted 2H-pyrido[1,2-a]pyrimidin-2-one

-10 -



accordi n%y. Hal o or hal ogen includes fluoro, chloro, brono and iodo.
I

Hal oal kyl| WRFP®12842i ncl ude 1-3 hal ogen atoms. WO PCT/EP2008/054621
2008/ 128942PCT/ EP2008/ 054621 Conmpounds within the invention
contain a heterocyclyl group and may occur in two or nore tautoneric
fornms depending on the nature of the heterocyclyl group; all such

t aut omer i & {-8yydroa? E-pyraso{id Inyrimidin-240 scope of the invention. Sone

of the corg_n@}g&@sl_génzbmi(sﬁ,ﬂeﬁmy‘[ti on may be crystallised or

recrystal Léségd 5 I}rom SO ve%s such as aqueous and organi c sol vents.
In such c&s880Q0}-benzothioRRF Yl or med. Thi's i nvention includes within
its scope Isbenzothiopiehssiy@ sol vates including hydrates as well as

conpouRpds .contaj riahl. nts of water that nay be produced
ges Jainey L‘ w{glgz’p 3"5 B ﬁ‘lgflgzoqu?ﬂn .

by pro ‘ r'sat’ Furthernore, it will be
under st oodmideab[2phbHSdthemelko-a6 "a conpound of fornula 10(1) or a

phar naceutzﬂ_ﬁgghh/%g,qgcﬁn rg?@}%glg%e?%&{az%}lr_ﬂgi de thereof' are intended to
52 ,

enconpass t C or mu I n N-oxide of formula (1), a
phar maceutli-®athyy thindobafl e salt of the conmpound of formula (1), a
sol vat e of1H-pyritdide[£,4)5][ 104 thaswin-Fled roaeedsyi cal | y accept abl e
conbi pgt i : L way of non-limting exanple used here
for iIIi usﬁ?&ﬁb@%%ﬁ%ig%p%%%@néﬁnd of fornmula (1) or a
phar maceutd-Bedrpyl Fabengpmidarel-Bal t 15 thereof' may include a

phar maceuty £alhWrRSQSRI@RL7SRl t of a conpound of fornmula (1) that is
further présenf as_a solvate Since the compounds of formnul a

(1) are i ResAWEr bbepaoduieR-6nar maceut i cal conpositions it will

readi |y bes 4aihgasl-DEEhkdiAdén-691 parti cul ar enbodi nents they are

provi ded i ubs tiall ure f.orm,for exanple at |east 60% pure,

nor e cs1 i tég?@c’@fi’?@g@%ﬂ?’g’%fﬁéf%mgﬁﬁl particularly at |east 85%

?S peci al | y7~dtloﬂogh$—tdika8l%-ﬁﬁiﬁwr'(d%3ﬂg][dm]wamiegﬁwlpf ](c)r wei ght basi ts%]
mpur e prep i ORS ber 1 : Us. or preparing the

nmore pur e%ﬁl% %@?H&dﬁf; ?ﬁeﬁﬂﬁgﬁjﬁ%cg&tl cg{}ﬁlgo ositions; these |ess

pure pr ep&ﬁ%ﬂlhdd@-w-mok%g]i&ﬁﬂfbla@%w contain at |east 1% nore

suitably affh&ast3-aipyanidl A astihcplprly from 10% of a conmpound of

the formula_(1) .0 har maceuti cal Iy aCceptabl e 25salt and/or N-oxide

t her eg*p. S‘ﬂuomﬁé‘@ﬁ’é’amﬁﬂgﬁ%ﬁﬁ%éﬁéﬂcor ding to the invention

i ncl ude t FOARCHEIH-1 @rieshzbxazim@(4eRampleesl and their pharmaceutical ly

accept abl oxi al sol vat es, Phar maceutically

accept abl ?"@I{éﬁr 'sac’j‘gaihtyaEo'ggblsg'gﬁ%zﬁg?zéﬁ%qylcorrpounds of formula (1)

Itﬂd ude lt[VeS-dilﬁ'tgrcggmqihpdroFﬁH-qﬁe@zmr}&ghonih:Jm sal t?], df Ol‘b exanpl e

ei r sal ts7 Wik hrod Hﬂhﬁﬁé@zﬁ@ _£,0. hydrochloric, hydrobronmc,
osphor acidg

sul phuric Aitrrec or C or organic acids, e.g. acetic,
fumari28, sumeihi-83-dihydoc 4 op130dixhén}oi ¢, p-t ol uenesul phoni c,

et hanesulplenp 8,4, seRRhHFENS Dl RNRMpiATHE or tartaric acids.
Conpounds

of [fornu ( may, .al,.so _be prepared as the N-oxide. The
i nvention %‘Lfﬂéwégo-#%-la%w e%ﬁﬂaﬂﬁ?p'\)’iti ves. Certain of the compounds
of fornul & %4)5-tewshyalxa-315-bemzbthéazbpined7efl optical isoners, 35e.g.

m xtures. TR PRy EARRI PR TR AREE Fore, "' pajt ot ar the

forms, in paéticular t he
pure isomer \, For t hon n
and di ast er eo| sofer sNat e_attachnment Moint of ndjeV\O\ j
2008/ 128942P 8/ 054¢¥1 "N "0 o N o
O H H
N
)oYy Yy o
@) = I N I N
N~ "0 N~ 7S o \
N O N N__o N 0 SN o
Oy Oy Ul J
0 0 s ON
30 ©
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R3. The different isonmeric fornms nay be separated or resol ved one
fromthe other by conventional nethods, or any given isonmer may be
obt ai ned by conventional synthetic nethods or by stereospecific or
asymretric syntheses. Certain conpounds of formula (1) may also exist
i n pol ynor phic fogns and the invention includes such pol ynorphic
formns. 5In\a
process for

' 0 |nventP$h there i s_provided a
Of | 2 W =)
e alt. a Xi ‘ i
process conprlses reactlng a cggpouns o . -
¥\ J /N

and phar

and 2 togetlq | e ed oxy or RN i
convertible tHereto and soupm on
1211), R2, U and Rb, are as deflned informula (1),

bronnacetaﬁe\ B y cyclismti and OX|da
oxoacetate f Ild d by cyqftis tlEﬂgm
(I1BA): EL S NsT11A) ere fte o tlm a

converting L to - A- NR2- UR5, |nt rconv oany vari &l e groups

and/ or for ar y acceptable salt and/or N-&R de

t her eof szkfggggfﬁg varlan t} iS SNt i tio hyl
br onpacet at eN ba'sy, ditiq @ %urﬁl%@)
(see Yoshi zawa, H. et al . Fbterocyc S 004) N 1757+ or

an exanpl e of t

KylatiQo 2,3~
di am nopyr 3) , Eﬁé:§320| atlo un e str pbasj ¢ conditions
o't - but nd th@ t|o % manganese

(such as pota
di oxi de ungér conventional co d|t|ons (see for exanples Smth, M.;

March, J. M Advanced Organic dsay VVIey 25InterSC|ence 2001)

The reacti oluene
cyclisatio ff ct qqde st on ; Cundl h a
pot assi umt 2 0811284942 CT/ EPR0038 54621 Z g rray

be a hydroxy roup mhlch gan @e %%IdlSﬁd q@ t@p aIdehyde by

convention l/ X

1,1,1-tris-$?ce yl oky) - §_1-4i hyldro- 1y or
reductive al on mnt = (RQO)RZ i -0Ns
(see for exang|es Smth, March, dL ic 5

Chem stry, W/l ey- InterSC|ence 52001 Al ternatjvely L may be
bronmo whi ch can abl atee P

condi ti ons. v ere gnd (2 to e
ketal may b vedted t Ket one by

conventi onal “dcid hydronS|s treatnment Ghith eg

ags @@r” T O D
L) <) T s X0
CO O D X0 e
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10 aqueous HCL or trifluoroacetic acid and the conversion to NR2LTR5
by converWPIAY128¥3ucti ve al kyl ation with ami ne NHR2' R2BCIEF0GBE54621
exanpl e Nudel man, A, et al, Tetrahedron 60 (2004) 1731-1748) and
subsequent conversion to the required substituted amne, or directly
wi th NHR2UR5, such q_§ wi th sodj, umtrr acet oxyborohydride in

di chl or onet hane/ n n| ent I y one of R20 and\ ' i
N-protecti ng g oup ch uc :
benzyl oxycarh -fl xy ar @ ) h| S

removed by several rret hods vveII kno td)tho ilted in thé) art
(for exanples see HProt

ctlve

G eene and PrE&E M ts, rscrgnc

conventi onal lacild hydrol y& Xa

acid or hydrocHf or@c acfFd. J heq nvent upds
of formula (11 FA) in which§ |s-A-N(R20)

The free am ne ofHfornmula (IRA) In F@O IS hydrogen may be
converted Do NRRURS, by~c eftioRal MEANy sBch as am de fornmation
with an acyliv ivﬁ% or corpolnds where Uis CO or, where
Uis CH2, by d ky$ation 5hafi de R5CH2-halide in the
presence of base, acylation/reduction with an acyl derivative R5COWV
or reduct i-vés BIepinorf sWackment an al dehyde R5CHO under conventi onal
conditions (see for exanples Smith, MB.; Mirch, J.M Advanced

Organic Ch W | eyl ntersci ence 2001) The appropriate reagents

Y
cont ai n| n %%B &tuﬁl ql;i“ red. R5 gr 2 are known c ?rrpounds or may be
prepar éd anioddridbydrestkpaideldéidetasazikewd f or 30 exanpl e

V‘002/0822£3,.0)M{D§)Zl(§ -2 FPG %ﬁ H%gl-g MWH2A96307, W2003087098,
32,

W2003010 44271 1, V\o2004002992 W2004002490,
vw2004014%6%§dﬂ’\t{‘g?0@zfgglfﬁ’6[ W2002050036, WD2004058144,

V02004087 {48 Joxagielo 264 1pyride6e1 4580, W06010040, WD06017326,
WDOGOlZBQGS,ﬂﬁM@@QjLEIfh §850-100602066dn-MA2004/ 035569, WD2004/ 089947, 35
W200 06010040, W06017326,
vwoaoig ?335%%@%?3%’3‘%%%@8?8%’%?@%%132739, W06134378,
W)06137485,4-0dgees2Apyranpibéein2en-6A06081289, W06081178, WD
2008/1289@25@6@@99%@%@%&3@@,%%%2 W07016610, W07081597,
W07071936, WO07115 07118130 07122258, W08006648,
\W08003690- Carmm@@réﬁo@hy shfborzesioring{ EP0559285. Where R5 cont ai ns
an NH gr opm-dilie-baroes]aioRie6étyed wWith a suitable N- 5 protecting
group ﬁuch as t- butoxycarbonyl benzyl oxycar bonyl or 9-
f1uoré yl met hyl oxycar bonyl L%ig the coupling of the R5 derivative
odg,

with the freeyame gffoK
FETNIMINESE
trifluoroac her aenf: e N

removed by g6ny nt| naI fret|
I
provi ded a pr ocesy for pr eparing 10 conmpounds of fornula (I) where Z1

i's nitrogep, and phar caly pt apl e sal ts and/ or N-oxides
t her eof roess c se} req of~forml a
(11B): ONH 11

CN

0 0
— is the point of attachment

When used herein, the term "alkyl" includes groups having straight and branched
20  chains, for instance, and as appropriate, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-
butyl, sec-butyl, t-butyl, pentyl and hexyl. The term 'alkenyl' should be interpreted
accordingly.
Halo or halogen includes fluoro, chloro, bromo and iodo.
Haloalkyl moieties include 1-3 halogen atoms.

-13 -



in which L is a leaving group or -A(QL) (@), where QL and 2 are both
attached WO 20¥86128%3e carbon atomon A QL is H and @ i SOYHER20N8[3462%r
QL and @2 together form 15 et hyl enedi oxy or oxo, R2 is URS5 or a group
convertible thereto and R2' is R2 or a group convertible thereto, A,
Rl a, R2, Uand R5, are as defined in formula (1), with (i) ethyl

br ormpacet at e f dldnepeaddpyitbinghe seention eontrina ibdtgtdcyelybgrogp jand srapyiccur in
oxoacet at | | : ' ARG, .
(115 R0 PRSPy Tl o RRdink Buhe e RERAAS OGIL 0P il such
convert i ngautomeric regrsludedwahighe 8qope 9f thedvepiienabl e gr oups,

?Ed/ or form ng ZorhkafiRCEHictals of tBEGaRInGIBh enayaetcryalligd direutisigllised
-tnereoL.

The reacti on and subsequent transformations,is carried
out asSt ool siichis BRIGHS A PEAMESO BN o e chrtyag vates Tay ey, o
i nv(e% i);)n fﬁmetdhéﬁgzi%inwmtﬁmsindomouiﬂdﬁ itokcdpersmitidohtiricBplvates wivlwdhing. i s
- AN ' [ [ ) o) I =
A O (S iR A SRR RTRL YN OImO RO Pusb b Be
Chl or opyr ipdidueed By progassbesucbas iyegphilisatioml | yl anmi ne to give (3) which

can then be cygi| it ) S&Fﬂh | IaAQ A
hydr ol ét I C V\orgjﬁ%ﬁ ?g%dg%’slg‘ﬁ%[ gémﬁs&gf a 1@%@&9%?9&5&% 2c Oﬁ{é(ﬁfﬁ)ﬁ%ul?

I 2005 (18), 310

Di spl & erréHtorwpﬁihnwAp@E}Iy@sepgqb&wit(%W-ameﬁ@%é%‘ééﬁ%flﬁea edot%) e(lSﬁmB%ﬁér

Pd/ C cag gﬂlélg)lﬁhﬁﬂuﬁiﬂgf@(%m}u}k@@ A QULB LRl OF férﬁﬁﬂradel)a,l a(p:l‘lhﬂrﬁ?csﬁﬁ’c)all%%gceptabllj
repare ene u In oundas (0] a . .

a1 ol SERE Temmptid of Rimleicl E Raly e of il S Epcmtipeigly

cpm;oupd (a8)eptabderdictirartonlofithdsh. Thds bynvar bioeni-Umitangiexamphe nsed hetd fon

W t tin (

w th pr opt Itf BB, of cARMMTIOH AN Gy 0 pRONSRFRALPRGBRbIR

| ndi ad5Jodheresf" afaydhdnilsa pharmgeaitically :cepiabigrsile ofnepmpeynd affermuds 6l

Medi ci( nal {60 Stheypied P49 a soldit.7) » 415-420). Standard protection to
give (20) then cyclisation with bronmne (see Schmid, S et al, .

Synt hesi's, 2005 Staegjthe eprapoundzngf @ﬁ@maa(‘f)&égglt% PrtSAy PhsmRegitisal 21)
whi ch may cbgipesifon i€ el deadily be Tirderitood #:d) inapeti @tdrdintb@diments they are

provided in substantially pure form, for example at least 60% pure, more suitably at least
20  75% pure and particularly at least 85%, especially at least 98% pure (% are on a weight
for weight basis). Impure preparations of the compounds may be used for preparing the
more pure forms used in the pharmaceutical compositions; these less pure preparations of
the compounds should contain at least 1%, more suitably at least 5% and more
particularly from 10% of a compound of the formula () or pharmaceutically acceptable
25  salt and/or N-oxide thereof.
Particular compounds according to the invention include those mentioned in the
examples and their pharmaceutically acceptable N-oxides, salts and solvates.
Pharmaceutically acceptable salts of the above-mentioned compounds of formula
(1) include the acid addition or quaternary ammonium salts, for example their salts with
30 mineral acids e.g. hydrochloric, hydrobromic, sulphuric nitric or phosphoric acids, or
organic acids, e.g. acetic, fumaric, succinic, maleic, citric, benzoic, p-toluenesulphonic,
methanesulphonic, naphthalenesulphonic acid or tartaric acids. Compounds of formula
(T) may also be prepared as the N-oxide. The invention extends to all such derivatives.
Certain of the compounds of formula (I) may exist in the form of optical isomers,
35 e.g. diastereoisomers and mixtures of isomers in all ratios, e.g. racemic mixtures. The
invention includes all such forms, in particular the pure isomeric forms. For example the

invention includes enantiomers and diastereoisomers at the attachment point of NR2 and

- 14 -



20 with h drzﬁg‘}?n 5géroxi de or manganese di oxide to give 23) (zsee
Sakat a, o Bfeycl es (1985), 23(1), 143-51). Scherré’c /ER20484954621
BOC BrBr HH NO | Riat (22)(23) Conmpounds of fornmula (I) in
which Z1 and Z2 are both CH nay be prepared by 5 Schenme 3: Schene 3

I H
R3. The different isomeric forms may be separated or resolved one from the other by

conventional methods, or any given isomer may be obtained by conventional synthetic
methods or by stereospecific or asymmetric syntheses. Certain compounds of formula (I)
may also exist in polymorphic forms and the invention includes such polymorphic forms.
5 In a further aspect of the invention there is provided a process for preparing
compounds of formula (I) where 22 is nitrogen, and pharmaceutically acceptable salts

and/or N-oxides thereof, which process comprises reacting a compound of formula (IIA):
L

(1IA)
in which L is a leaving group or —A(Q1)(Q2), where Q1 and Q2 are both attached to the
10 same carbon atom on A, Q1 is H and Q2 is N(RZO)R2’ or Q! and Q2 together form
ethylenedioxy or oxo, R20 is URS or a group convertible thereto and R2 is R2 or a group
convertible thereto, A, R1b, R2, U and RS, are as defined in formula (T), with (i) ethyl
bromoacetate followed by cyclisation and oxidation or (ii) ethyl oxoacetate followed by

cyclisation, to give a compound of formula (I11A):
L

0s N NP
0
R"’UN/ (IA)

and thereafter optionally or as necessary converting L to —A-NR2-URJ, interconverting

15

any variable groups, and/or forming a pharmaceutically acceptable salt and/or N-oxide
thereof.
The reaction variant (i) is a selective alkylation with ethyl bromoacetate under
20  Dbasic conditions (such as potassium carbonate) (sec Yoshizawa, H. et al., Heterocycles
(2004), 63(8), 1757-1763 for an example of this selectivity in the alkylation of 2,3-
diaminopyridines), thermal cyclisation under strong basic conditions (such as potassium
t-butoxide) and then oxidation with manganese dioxide under conventional conditions
(see for examples Smith, M.B.; March, J.M. Advanced Organic Chemistry, Wiley-
25  Interscience 2001).
The reaction variant (ii) may be carried out in toluene and the cyclisation effected
under strongly basic conditions (such as potassium t-butoxide).

-15 -
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(a) ).Ria,.------ -/-\ 0 RlaBrl RL13,-"-y\ ,...--"\.", --"" 0
(c) OI\lNOVRu?awu@w 1 (0) ONN, (e RaR b (5] (d) ONNO RICAER30Q8#F4621

L may be a hydroxy group which can be oxidised to the aldehyde by conventional
means such as 1,1,1-tris-(acetyloxy)-1,1-dihydro-1,2-benziodooxol-3-(1H)-one for
reductive alkylation with HA-N(R20)R2” under conventional conditions (see for
examples Smith, M.B.; March, J.M. Advanced Organic Chemistry, Wiley-Interscience

5 2001).

Alternatively L may be bromo which can be alkylated with HA-N(RZO)RZ’ under
conventional conditions.

Where Q1 and Q2 together form ethylenedioxy the ketal may be converted to the
ketone (Q1 and Q2 together form oxo) by conventional acid hydrolysis treatment with eg

10 aqueous HCl or trifluoroacetic acid and the conversion to NR2ZURS by conventional
reductive alkylation with amine NHR2’R20 (see for example Nudelman, A., et al,
Tetrahedron 60 (2004) 1731-1748) and subsequent conversion to the required substituted
amine, or directly with NHRZURS, such as with sodium triacetoxyborohydride in
dichloromethane/methanol.

15 Conveniently one of R20 and R2’ is an N-protecting group, such as such as t-
butoxycarbonyl, benzyloxycarbonyl or 9-fluorenylmethyloxycarbonyl. This may be
removed by several methods well known to those skilled in the art (for examples see
“Protective Groups in Organic Synthesis, T.W. Greene and P.G.M. Wuts, Wiley-
Interscience, 1999), for example conventional acid hydrolysis with, for example

20  trifluoroacetic acid or hydrochloric acid. The invention further provides compounds of
formula (TIA) in which L is —A-N(R20)R2" and R20 is hydrogen.

The free amine of formula (ITTA) in which R20 is hydrogen may be converted to
NR2URS by conventional means such as amide formation with an acyl derivative
R3COW, for compounds where U is CO or, where U is CHp, by alkylation with an alkyl

25  halide RSCHy-halide in the presence of base, acylation/reduction with an acyl derivative
R3COW or reductive alkylation with an aldehyde RSCHO under conventional conditions
(see for examples Smith, M.B.; March, J.M. Advanced Organic Cheniistry, Wiley-
Interscience 2001). The appropriate reagents containing the required R group are
known compounds or may be prepared analogously to known compounds, sec for

30  example W002/03224, WO02/50061, WO02/56882, W002/96907, W0O2003087098,
W02003010138, W02003064421, W02003064431, W02004002992, W0O2004002490,
W02004014361, W02004041210,W02004096982, W02002050036, WO2004058144,
W02004087145, W006002047, W006014580, W0O06010040, WO06017326,
W006012396, WO06017468, W006020561, W0O2004/035569, W02004/089947,

35 WO02003082835, W006002047, WO06014580, W006010040, WO06017326,
WO006012396, WO06017468, W006020561, WO06132739, WO06134378,
WO006137485, W0O06081179, WO06081264, WO06081289, WO06081178,
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N ONNO Rl aWlRlb (7) L is -A(QL) (@) (a) n-butyl lithium
di br onoet WO 1P42r | s(di benzyl i deneacet one) di pal | adi un(R§I/EP2008/054621
N, Ndi cycl ohexyl net hyl am ne, bis(tri-t-butyl phosphine)pal |l adi un{0),
butyl acrylate (c) hydrogen, 5pa| | adi um charcoal followed by acid

treatment (HO (d) see text am ne H A(QL heat (f)
met hanesu I\Haﬂﬁﬂ&l 13RNWQ 78466 10; lﬂé@lﬁﬂﬂiiéﬁ% é‘s @&)&71&%6 (gPOo7115947,

2, 3-di chl g CHANPI W@W SR 00 ||)
met hanesul fon pEE:l(élbo i de é%jrlslhggt hy ambéluglﬁll(?l Og%n?dr?heﬁooA Ql?(QZ) heat
I\/btallatléﬂoééz 1:61#175 @3332BY- avail able) with nbutyl lithium

1; ol | owed by %0 Whél@l(zﬁﬁédnmnﬂdlhl{cgrbﬁlplﬁEi@hﬁ?{b%tp?étE@tg&lgnthra?g?wg n;gl ggz
erivative see e

f or exénplpéé %)tfngtg{pgpf easé”ﬁ}“W‘éarrf’%ylﬁ?“%ﬂBﬁcﬁ% 6 I)I—?eck reaction of
(2) using fhmkér@rﬁnethylﬁajfﬁlrl)myt dseethSy oyl mplod tha\R S derivdtive @ithathe e&amine
Bi | | 4 f

5 o) cul gt TS kSR e AR S AL e
Hydr ogenatas &y t@ﬂ@@é%@dﬁﬂm@@mcaﬁﬂ( 3) 15fol l owed by acid treatment
to remove the ﬁh‘é%ﬁﬁ& a§]€e%'t Qp&em&nﬁﬁﬁ ke i PEIVAIREAbOGs Ybi§ireisarfne

bi cyclic | actam sion t e epOX|de (5) can ffected in
a numdf8r @PmMpaYRds.of, r%ﬁ%‘tlﬁglﬁ Vmef%zgtﬁ raRpgsnorRARhaEaGRYEFal B%P%Ptable salts
condi t i onsndfol BI-gsidéABerbE; viichprdeess chapiids @acting b cos@onmt of fatthila (TIB):
avail able) R or S-glycidyl nosylate ((2R) - or (2S)-2- oxiranyl nethyl
3-nitrobenzenesul fonate) or (2R)- or (|2S)-2-oxiranyl nethyl 4-

net hyl benzenesul fonate, with base eg sedi um hydride or potassium

t - but oxi de, gives the correspondi ng chirjal ‘epoxides. Alternatively,
allylation with allyl brom de under basic 5c¢onditions affords the
corresponding N-allyl material whi be Hpoxi di sed under standard
achiral or chiral conditions to givethe dorresponding achiral or
chiral epoxides. The epoxide(s) (ﬁ) opened with am ne

H A(QL) (@) such as 1, 1-dinethyl ' pi peHi, di nyl car bamat e by
heating in DVF to afford (6) which can then be“cyclised with

nmet hanesul phoni ¢ anhydride to give (7). [3ernat|vely t he epoxi de

(ony Ootn aesToh s blepps REguns -edk) ﬁ@?ﬁ Yt Bhegting, Lo afford (1)
2, 3-di chl Qﬁ?e@aﬁmﬂla&mgaﬁ Al 1@@{1 2 poeg or @Uma @syicther form
conver.si on ounds 0 as

coner 41y deATRg hare20 SRS fid %I)BP%PXHV@B?R?% et o8 R2 %R R or @ grouwp
A(QL) ( Q2) oonyertibledhereioed, Rﬂ:@ Rﬁq U #)d R?, atS)s defimed irf fortalutar (1), with (i) ethyl

bromoacetate followed by cyclisation and oxidation or (ii) ethyl oxoacetate followed by

b

cyclisation, to give a compound of formula (ITIB):
L

T
SN R (IIIB)

20  and thereafter optionally or as necessary converting L to —A-NR2-UR?, interconverting
any variable groups, and/or forming a pharmaceutically acceptable salt and/or N-oxide
thereof.

The reaction and subsequent transformations is carried out as for the preparation

of compounds of formula (II1A).
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variation to Schene 3, epoxide (5) may be prepared from (2) by first
introducing a 15 suitabl e epoxide precursor group (-CH2-CHOH CH2OH,
protected as a cyclic ester) before carrying out the steps (b) and
(c). The invention further provides conpounds of formula (8)
from Scheme 3 iThe\iventioh firsher ArdVidR2 @pRPouraiRdf Rthils (INBJ i gdith L is —A-

Conmpounds I )L, which Z2 is N my alternatively be
prepared b k%gﬁéﬁagﬁé{(zg;sg%rg%eenﬂ (a) 2-am no-1, 3-propanedi ol (b)
di met hoxypr opaemymunds offeesulaf(@R) (LaciA(Q 300 yurp be prepared by Scheme 1:
pal | adi um charcoal (d) ethyl bronpac@&chéme 1 potassi um carbonate (e)
sodi um hydride (f) Benzyl 5chloroformate (g) Agqueous acidsfh) Methane
sul phoni ¢ anhydride (i Hyc?ro n, an;alrl;ixdi um charcoal () 02
Reaction of nitropymy 1Y wth 2-@m no- 1, 3- pfzopanegh af f ords
diol (2) which is prbtectedas acetaly (3). Reduejo onnef the gitro
group gives am ne %) i 6 is al kylatgd Ty yield este|( 3
Cyclisation can be effgcted with sodi ride to givel(Bh _This is
protected with a carboxybenzyl (CBz) “group %) then di%a ed, fo give
the diol (8). 5Cyclisation with nethanesul phonic anhydui de affords

the mesylate (9), then hydrogenolysis of the CBz group |(A8%'cand

subsequent oxi dation w;&:fﬁanganese di oxi de gi ves th%1 ey.di one
I

internedi ate nmesylate (11). The order of steps nmay be\m’é)nged to go
via (7a). The mesylate ()¥1) may be converted to the conpound of
formula (1) as general descri bed herein. 10Chiral ounds of

formula (1) in which s-N may al fernatively be epared by Schene
4a:  Scheme 4a OBn ol @1, JOH H (3)- mﬁ
H,N R™ =
NO

2 Rm
5 {® (5)
Chloropyridine (2) can be reacted with allylamine to give (3) which can then be cyclised
with bromine generating pyridone (4) after a hydrolytic workup (see Schmid, S et al,
Synthesis, 2005 (18), 3107). Displacement with H-A(Q1)(Q2) gives (5) and
hydrogenation of (5) over Pd/C can give amine (6).
10 Compounds of formula (IITA) may be prepared by Scheme 2 utilising compounds

of formula (IVA):

(IVA)
The starting material may be prepared by reaction of compound (3) from Scheme 1 with
sodium methoxide and then reduction with tin (II) chloride or sodium dithionite.

15  Cyeclisation of (IVA) with propiolate esters gives (19) (Scheme 2) (see Kalyanam, N. et
al, Indian Journal of Chemistry, Section B: Organic Chemistry Including Medicinal
Chemistry (1992), 31B(7), 415-420). Standard protection to give (20) then cyclisation
with bromine (see Schmid, S et al, Synthesis, 2005 (18), 3107) may then access
bromomethyl analogue (21) which may be deprotected with TFA to (22) and oxidised

20  with hydrogen peroxide or manganese dioxide to give (23) (see Sakata, G., Heterocycles
(1985), 23(1), 143-51).
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OBn N H NO2 %@& é?")ﬁ I OBn (6)(0) Bn = benzyl 15(a) EtOH, refl ux,
(b) TBS- GO 20¢812 acetic acid, (d) ethyl bronpacet afPST/EF3P345463h
carbonate (e) (f) hydrogen, palladl unmf charcoal , (g) W02, (h)

met hanesul foni ¢ anhydride (i) TFA, (j) met hanesul f oni ¢ anhydri de
Reaction of nitropyridine (1) with cl)gicﬁgl irri ne (2) gives
internediate (3). 20Protection of (3) "W
tert-butyl-dinmethylsilylchloride gives (4). Reduction of the nitro
group gives amne (5), ich is alkylate o yield ester (6).
Cyclisation of (6) can bg effected wth sofium hydride and then

treatment with hpdrogen ower. @ paJrCI ©al catal yst gives
internedi ate ( dati o with _nmanganese d| oxide and treatnent with
met hanesul f oni c_ank de dives ( jAtermedi ate can be 25
deprotected witR TFA™to ve (9) and reactied wi th met hanesul fonic
anhydride to give WRRO0 128942PCT/ EP2008/ 054621 (10). The nesyl ate

(10) fornmed may then %e converted to the conpound of formula (lI) as

general ly described hgrein.

(21) BOC (22) H (23)

Compounds of formula (1) in which Z1 and 72 are both CH may be prepared by

5  Scheme 3:
Scheme 3
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Compounds of fornmula (1) in which Z1 is N nay alternatively be
prepared by Schene 5: Schene 5 1 (a)o(b) R2 0O (-0 OONOaoOO
(9) 01 , RaNr(13) (11)(12) Lis -A(QL) (@) (a) N113/ MeOH (b)
hydr ogen, pal |l adium charcoal (c) ) ethyl bronpacetate, potassium
carbonate (d) potasswmtert butOX|de (e) CBzA (f) NaH,, (S)|-gl ycidyl

nosyl at e (d) DVF, heat h) rret hanesul fion 10chl oxj
H A(QL) (Q)F, T har coal |t he
React i on of r|d|n WI h I a

which is r Bi s- ani lin AI yatlonvmth et hyl
bronpacet ate fai)l owed by cycl I sat i gn W th pot assi usp tggr Coxide—"
gives (5). This is protected with a carboxybenzyl group tq 15give (6)
whi ch can then be reacted with (commercially available) S-glycidyl

nosyl at e L
£ 1
O
| on 2
0 | |

r?yrldl ne (2)

N N 0 0. _N N o
| = @ ° | Nar™° (0 m
R1:5 / R1b R1a / R1b R-]a / R-[b
® 1 (5) 4)
n
{h)
L L

R1amR1h R'® X a R

(7}
Lis-AQhHQY)
(a) n-buty! lithium, dibromoethane (b) tris(dibenzylideneacetone)dipalladium(0), N,N-
dicyciohexyimethylamine, bis(tri-t-butylphosphine)palladium(0}, butyl acrylate  (c) hydrogen,
5  palladium/charcoal followed by acid treatment (HCI) (d) see text (e) amine H-A(Q1)(Q?), heat ()
methanesulphonic anhydride, triethylamine then KI (g} 2.3-dichloro-3,6-dicyano-1,4-benzoquinone (h) i)
DMEF, heat, i) methanesulfonyl chloride, triethylamine, iii) amine H-A(Ql)(QZ), heat

Metallation of (1) (commercially available) with n-butyl lithium followed by
10 bromination with dibromoethane affords bromopyridine derivative (2) (see Zhichkin, P.
etal, Synlett (2006), (3), 379-382 for examples of this type of metallation chemistry).
Heck reaction of (2) using palladium catalysis (see Sydorenko, N, et al, Organic &
Biomolecular Chemistry (2005), 3(11), 2140-2144 for an example of this type of
catalysis in a Heck reaction) gives acrylate (3). Hydrogenation of the double bond of (3)
15  followed by acid treatment to remove the pivalate residue and effect lactamisation yields
the bicyclic lactam (4). Conversion to the epoxide (5) can be effected in a number of

ways - reaction with epichlorohydrin under basic conditions affords racemic epoxide.
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((2S)-2-oxiranyl net hyl 3-nitrobenzenesul fonate) to give (7).
Cyclisation under thernmal conditions gives (8). Mesylation,

di spl acenent with an appropriate am ne, hydrogenolysis of the CBz
group (10) and subsequent oxidation with manganese di oxi de gives

(13). Alt ®enationveitly (doydnagatiphysilabledR ot glgBityDnauyintd {OR)-an@d2S)-2-

subsequent_ g th oan [ syl ation
na- it opl SERBARPT s Hifbes o TRRIRARRS of Y et B il "y
be conver meathylbenzheesulbomede vdtholhase eg mhmn(ltdy)inds ogmmsmm {rbateside) gleds the

he ol
re S SRR oL UMl D iy T Sl
Medi ci Pal copdiipmEt arf@rﬁ%@lﬁ epgesponding N-aliyl zu:c)tenaémdmh qastéw@pmssed under

convert ed sta@ddrd achival ¢ maélIc@ﬂdlﬁbﬁshtocéw@thgagﬁégpbn@lhiaémﬁﬁ of Ehit=WBskifk.

conver t 60 T PSR (3D AGPRIEIV B BRI B (L IGD FElA bl Saestayletyl &

depr ot egt Ipmnﬂmygja\fﬁm(eﬁé by EeﬂmlgwmﬂiMFl)o aftord {blewhibk caothes bt egelised a:éth
co oun Q versl o Qun
(oot S R AESHE e B RLAR O Aehli6 9 ELRLAN 3] naFHE S
conveh®i onad cydlised dwwﬂwnﬂd@ hmautmg, to @ifiord (V) &h—@Hﬂ i (amdatiqn tor(Bt may belcarried
hydr oxy gry ongl h
Ty be” 1 Rov BRI 2 U SE, dé%%%@ébﬂiﬁ%%ﬁ%@@ﬂ?ecuﬁsmﬁ

i ncl ude a&YRVesHON I GOPIRUNGS 0‘!81%) I (Drp3t b @enedhentgs sepsally despabgshregein.
by convents padicultE cbRetssior 8 DEEACQ h)(QP-;fr@ga befariied oafiéh B? r @)01495 fhEler

exanpl o RVEHIOT Bt g oriedShpey bF Brasiea ems CHBY e inGedisie by
t r eat bent suitdbibe épaxidemreansbrgraipg PYHpHCHQHIOH-» OfE pantedtedmt haydlic ester)

descri bedLp Tr%aﬁbg%o&tthiﬁg]@b%{% Chem Soc., 1973, 7829) or HBr.

Al kyl ation" o a swtable al kyl derivative

bearing a | eavilhg igyeptipn r provites cormpoungs of thynmia 8) SonrBdheme 3 in

substi t ut %lgg@(yA_h@zojRﬂagd@abqsmg @S bronp may be converted to
cyano by treatnent with copperé]() e in N, Ndinet hgl f or mam_de.

RL a or Ri b cali9gpuaescifermpe %oﬁ\}\éﬁlab’@ﬁémaﬁ‘ﬁ? f PEEparedbYR)
a or Ryb cya#es 4and t he car boxy converted t o hydroxynet hyl by
conventional reduction. 5Conpounds o C$&£@yla HA- N( R20) R2' are known
conpounds or may be prepared anal ogously to known conpounds, see for
exanpl e W2004/ 035569, W2004/ 089947, W02/ 08224, WO02/50061,

W02/ 56882, WO02/96907, 10 W06014580, W06134378, W06137485,
W07016610, W07081597, W07071936, WO07115947, WO07118130,
W07122258, WO08006648, WO08003690 and W08009700. Furt her
details for the preparation of conpounds of fornula (I) are found in
t he 15exanpl es.
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The anti bacterial conpounds according to the invention may be

f or mul at eYO2898/R8M2ni strati on in any conveni ent way for PCIERPSHGHEH
or veterinary nedicine, by analogy with other

anti bacteri al s/antitubercul ar conpounds. The pharnaceuti cal
conpositions of the invention may be formul ated for 20 adm ni stration
by any route and include those in a form adapted for oral, to§>§él or
parenteral use and nmay be used for the ¢#eddirent of bacteri al Q

i nfection including tuberculosis in m | sl including hunans.

The conpositilons may be in the forjmof taplets, capsul e§, powdefs,

|
granul es, |o? Qupposft ori es,ocragnenvor | qubd prefacat ,
such as oral off sterile parehteral gﬁsoiutions of stspensions| The
topi cal for aty ®Qf the presgn } tdon may be prese NS
for instance, oipntnments, creans oOr q;ionsf eye ointnents anpd eye or
ear drops, inpre%%ated dr essi ngs and 3eroso|s, and may contain
appropriate conventional additives such as preservatives, solvents to
assi st drug penetration and enollients in ointnments and cr js 30The
fornmul ati ons may al so contain conpati bl e conventional carriegs, such
as creamor ointnent bases and ethanol or ol eyl alcohol for |otions.
Such carriers may be present as from about 1% up to about 98% of the
formul ation. Mre u y they will form up<fo about 80% of tRAp<
fornul ati on. Tabl etg”argl capsul es for oraf adfinistration mayQbe §n
unit dose presentation 35 form and nmay coQial n conventi onal L\rJ
exci pi ents suqh as biydi ng agé®ts, flor exanple syruf), adacia,

gel atin, sorbifol y. tragagant t,—or pd ¥Yrr ol rdone; 0: J;Nj:‘“ for
exanpl e Iactosew st a{Ef%ﬁize-starch, tal ¢i um phosphate, sporbitol or
gl ycine; tabl gti Lubricants, WR® 2R0 Wy T or
exanpl e magnBsi um st efr ate,tal c, polnghyléne | ycol or si(‘l)ica;2
di sintegrants, f@& exanple pot tarch; or acceptable wetting
agents such as sodi qblauryl sul phat € e(f abl ets may be coat ed
according to net hads-well known in normal p ceutical pragtice.
Oral liquid prepgrations nay be in the Qﬂrizgin$3?‘exanple,iaﬁﬂgous
or oily 5suspensilons,] sol utions, enul si syrups or elixirs, ¢r may
be presented as a &y produd®) for reconstwtution with materlbﬁfgther
sui tabl e vagich@ bef org use. 3uch l ' repgrations y [contain,
conventi onal “gd I vg§S, such as sus ents, for a e
sorbitol, nethyl_lcelVul ose, glucogg yr ,:Eglatin, hyéf@%iﬁ{ﬁgf¢

cel I ul ose,Rcar boxyngt h i cel lul od®,” a niqlun1stearauébge Or'N

hydr ogenat ed edi bl estats, enul sifyfhng agemrts, for 10 exanpl e (7a)

| ecithin, sorbitan nonool eate, or agacia; non-agueous vehjcles (whi ch

may include edible oils), for exapple alnond oil, oily &Btlers such as
gl ycerine, propylene glycol, o) ethyl alcohol; preservativds, for
exanpl e met hyl or propyl p- hydr gkybenzoate or sorbic acid, gnt) if
desired, conventional flavourfng or colouring agents. Suppdsitories
wi || contain conventional jguppository bases, e.g. cocoa-butter or
150t her gl yceri de. or parenteral agmnistration, fluif¥unit
dosage forns are pre utilizing the npound and a steride
vehi cl e, water bginqqpr erred. The |conmpound, ndi ng on{the
r

. depe
vehi cl e and concéwst anronyased! N i s@sp orNdissol ved
in the vehicle. lnl | > | |
R T R™ SN N S N/
9) CcBZ

( o) ™ R™ (1)

(a) 2-amino-1,3-propanediol  (b) dimethoxypropane, p-toluenesulfonic acid (c) hydrogen,
palladium/charcoal (d) ethyl bromoacetate, potassium carbonate (e) sodinm hydride (f) Benzyl

5  chloroformate (g) Aqueous acid (h) Methane sulphonic anhydride (i) Hydrogen, palladium/charcoal
() MnO;

-22 -



-

preparing solutions the conmpound can be dissolved in water for
injection and filter 20sterilised before filling into a suitable vial
or anpoul e and seal i ng. Advant ageousl y, agents such as a | ocal
anaest hetic, preservative and buffering agents can be dissolved in
the vehicle. TReachmnsfitrberiiiailh vith,2-idi@oclQivpagiahédiol affordsadioll (2P adith

after filling,inpt,o the vial, and.th ter removed under ,vacuum .. Ihe
Gy T yopnit PG gl GR R ANSid A0 drSIDRES SRR Lo B R afieq
vi al of wat gield esterZ5). Rjyelitation camlye eifctedopith eetlitm hydudast give(®. Tiieis

liquid pri i %ﬁﬂﬁi I . LN;
substanti?ﬁﬁéaﬁkgﬁggégﬁﬁggﬁg%?gkceg t.é???ﬁQCE%ﬂ%gﬁ ﬁ?%bgﬁgéghded
in t hedveliyeligation stidemebanasaiphgnigiagBysiride attards the erepylpted?), dhencannot be
acconplis !{h?ﬂlro?ﬁnd;lyﬂﬁ 6otk ?szér?ﬁb Qo B&&'%&E@ﬁn@&i?ﬁtﬁfm‘ \J{Ji'ﬂ? ﬁlﬁnéﬁheﬁq diloxide
exposure to e eng oxi de ore sus i [ e sterile vehicle.
Acvant age SHSP YKV GPTEEITHETAE TP AGG hddora o3I PhERY B AIRTEES ko
conposi ti @iu (7a). Theintdsiates(1U)inkp bﬁbdh&gtbd fthe @bm@burichef foanplayl)cs generally
The conpo%k&ﬁlEghg%ﬁlcontaln_fron10.1/6by wei ght, preferably from
10- 60% by "Wei gnt, “of "the active material, depending on the nethod of
admi nil8t r at i on Chitkbemnpdvads ofrfeasinta (Bris vduetpZt seN duyedematively bepagriared
uni t m4||b9@ghéﬁgg&y contain from 50-1000 ng of the active .
i ngredi ent. The dosage as enpl oyed fgr adult human treatnment will 35
preferably range from 100 to 3000 ny neﬁéy, for instance 1500 ny
per day degpendi ng on t he®®foute and fr@quency of adniantrati n. Such
t r la

a dosage Copfesponds, t bout &. tt 50 ng/ kg p : fabl y
t he dosage [sj§r0n15 1 @30 ng/‘ﬁfEEf day. WO~ 1g§1¥
2008/128942PCTFEP2008TQ51621 “fibe conmpound of for anbl) may be
the sol e thefapeutic agent in the ®onpositions of the inv€ntion or a
conbi nation with other antibacterials including antitubercu%ar

conpounds. If the: aireer antibacterial is g 13-lactamthen a’

13-l act amase i nhkpjst or may al so Qe enpl gyed. 5Conpounds of fgrnul a
(1) may be used iR the treatpgnt f g Pat iq&ecti@nsqca THy a
wi de range of Jjorganfsms i nctuding q;h”C?an}negat%ve arfd 1"

Gram positive i sms, such as up ergﬁhﬂﬁor | ower respfrauory tract

i nfections, skiméand soft tissue infegtions and/ or urinarygtract

i nfections. Conpounds of fornmula (I) may be al so used in the

treat ment of tub%@b@losis caused by Mycobacterium tubercul osis. Sone
conpounds of 10 formula (1) may be active agai nst nore than one
organism This may be determ ned by the net hods descri bed herein.
The fol | owing exaypl¥€ illustrate the pdt ation of certaifi oM

conpounds ofo o (1) andit he actim f cerpvain e of
formula (1) aéqi@si vari ous bacteria[ E:ﬁgﬁisns includigg P
Mycobact eri um tulércul osis. WO 2008/ 12§942PCT/ EP2008/ 054681 Exanpl es
and Exper%ggg&ah Gener al

15 (a) EtOH, reflux, (b) TBS-Cl, (c) Zinc, acetic acid, (d} ethyl bromoacetate, potassium carbonate () NaH,
(f) hydrogen, palladium/charcoal,(g) MnO,, (h) methanesulfonic anhydride (i} TFA, (j) methanesulfonic
anhydride

Reaction of nitropyridine (1) with chiral amine (2) gives intermediate (3).

20  Protection of (3) with tert-butyl-dimethylsilylchloride gives (4). Reduction of the nitro
group gives amine (5), which is alkylated to yield ester (6). Cyclisation of {6) can be
effected with sodium hydride and then treatment with hydrogen over a
palladium/charcoal catalyst gives intermediate (7). Oxidation with manganese dioxide
and treatment with methanesulfonic anhydride gives (8). This intermediate can be

25  deprotected with TFA to give (9) and reacted with methanesulfonic anhydride to give
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Abbrevi ations in the exanples: 5 M5 = rmass spectrum ES =

El ect r ospF@\2048E38%943 pect r oscopy LCMS/ LC-MB = Liqui d chr oRETEFR5954621
mass spectroscopy HPLC = high performance |iquid chromatography rt =
roomtenperature 10 Rf = retention factor Certain reagents are

al so abbreviated herein. TFA refers to trifluoroacetic acid, THF

refers to (18t Tatungsdita 80, fopagdanae then deconyraier del thereoupovead bolermula (1) as

cat al yst, JLXMfiei&LandPndtinhl or omet hane, MeOH refers to nethanol , DWF
refers to dlﬁEtffg &

formam de, 15Et OAG.ref grs.to e hyl a
refers to 2, 3- GomnogRes - forpla B lcdt% AV gy Preaﬂrégﬁreer@@ngby
refers tOS%B@{h@IB}tI’I acet oxybor ohydri de, Pd2(dba)3 refers to
tri s(d% benzyl i deneacet one) di pal | adi u@ﬁég"% Prot on nucl ear
magnett c resonance (Ifl NWR) spectra ®Tecorded at 400 or 250 VHz
and chem cab |ft§ are reported in parfs per mIIron (ppm downfield
fromthe 2071 mal _sva Btar atvet Me (EMVS) . O hat i ons
for NMVR daf fol I gy = singlet, |d doubtet, t|| = E Ie(g(\q
= quartet, m = mul'ts pl etR" d Noubl etrR'sf “Holi.et s, d&™= ouﬁ
triplets, td =®riplet of do(abl ets, app = prarent, br = %’rFad

i ndi cates the NVR coupling constant neasured in Hertz. CDCl S
deut eri ochl oroform a CD30OD i s tetradeyterionethanol. Mss spect ra
wer e obt ai neq usi ng”el ect rospr ay ] oaiz?at i on 25t e hni que AI I

t enper at ur es car & #nQrd ed in_degreds (el si us. el ]

refers to macr @ triet h*mﬁ‘mnl im et hyl pol ystyr eat e
(Argonaut Tettinet oy es) AnberlystOAZJa gkl y ba81°C N
macroreti cul ar Tres,QQ al kyl am ne f(d,lncu D ity, @Regi5§t"ered

trademark of Rohnb& Pla . AD nix alpha is Prepared by m xing

pot assi um osmat e ( K20s04~2H20) (0. 529),

30(3a, 9R, 3ng, 41), 93'&'@2) -9,9'41, 4- pht hal azi nedi yl bi s(oxy) Thi s[ 61- ( et hy
| oxy) - 10, 11- di Bydfoci nchonan] [ (DHQ 2PHALj (5.52g), then adding

pot assi um ferrll:yanl de [K3Fe(CN) 61 (700g9)~ powder ed PoxLassi um

car bonat e (294g) is mxture is red |n a bI en or 30

m nutes. This oap avhich i s
comercially a§a|I ? FE#»AI drlch |Se ha pJ/ ss et al, J.
Og. Chem, & 7 (10) 2771 1abeta |s Nzespondi ng

m xture prep (98 A
[ 1, 4- pht hal }8 | BT s(ox i 5[061 C(met hyl g L1 11° di hydr oci nchona
].

n] [ (DHQD) 2 ere AD al pﬁ’é/beta i s~eferi®d\tg, this is a
1:1 mxture of the|al pha and beta m x. CelihNe@is a filter
ai d conposed of ac‘ d washed di & omaceous silica, and is a 40
trademar k of I)?é‘nw

| e Corp., Iaeﬁfgr, Col or ado SC C]}_artridge i's
an ion exchang’tﬁ_m)ll um ggnt ai rﬁl ng strong gation exc resin (
benzene sul {,oniyc

d) —suppl i e Var i ar—4SA.
2008/ 128942P / 20 /05462@II \f II

R'™
(13)
(11) {12}
Lis -AQNQY)
(a) NHy/MeOH (b) hydrogen, palladium/charcoal (c)) ethyl bromoacetate, potassium carbonate (d)
potassium zert-butoxide (e¢) CBzCl (f) NaH, (8)-glycidyl nosylate (g) DMF, heat (h) methanesulfonyl

10 chloride (i) amine H-A(Q1)(Q?), heat () hydrogen, palladium/charcoal then MnO,

Reaction of nitropyridine (1) with ammonia affords nitro-pyridine (2) which is
reduced to bis-aniline (3). Alkyation with ethyl bromoacetate followed by cyclisation
with potassium fert-butoxide gives (5). This is protected with a carboxybenzyl group to

15  give (6) which can then be reacted with (commercially available) S-glycidyl nosylate
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Chiral pak 1 A and Chiral pak AS-H are pol ysacchari de based chiral HPLC
colums (Chiral Technal ogies Inc.). Chiral pak AS-H colum conpri se
anylose tris [(S)- al phanet hyl benzyl carbanmate) coated onto 5gm
silica. Chiral pak Lk columm conprise silica for preparative colum

(5gm par t i(@Se-2sb:EenyRdetig] BDhikoB&Remashiforeyab 'E{viewﬂ Cﬁktiéhtiﬁn:ﬁﬁﬂé&ﬁﬁmal
tris (3, 5-di(§rgt h%/I.?Ke Xl ar??nat@%?l Chi r al tilql AD an D- H col ums
compri se SPRIBARY g PLMPIAI0e Goplackmeen ¥ an SRpOPER(S 198 AD 1 and
10gm par t ihgthegendgsitdl the URn drénpx (125 endrsubse@@noddipaticni witlemah ganeddfiodida
mmiID x 2 i i Lo
(3 5o @ﬁ%ﬁ%&ﬁ%ﬁlﬁﬁ%@f@%ﬂ%ﬁ SE1hE Gz stoup, (10) g subgsguent oxidation
r et ent § on withipanganesedbpridel dollovwed bhmeglatininsnd shspliceineniswitlh an hepropriate
chr omat ogr, i : i

They ar o T s By Ay B e ek g RO Bty
col um (2fi8PedBeErsi conpri ses oct adecyl sil ane chenical |y bonded to
5 nicron por ougcaigouids @formula (I) in Ahioh 21 aliez U akesost Naflaye frépared by
skilled cléegi st, references to preparations carried out in a simlar
manner to”“ ?111%9. t he general nmethod of, other preparations, may
15encofpass variations in routine paSammefs such as tine,

t enperature, workup conditions,;mnor changes in reagent anmounts etc.
React i ons i nvol vi ng al _hydriglesni ngiudi lithium hydride, lithium
al uni ni um hydri de, dim-%itﬁﬁ)\ucyl a% Y un?[h)y\gﬁgi de, sodi um hydri de,

sodi um bor ohydri de and sodi triscetoxyborohydridéifare carried out
under ar gon Wi ner (%gs. 20 Exgfipl e 11- (14@hTR.3-Di hydro [1, 4]
di oxi no [ 2, 3-c| pyli di n-7-yl'net hypam nol - 1- o N N 0
pi peri di nyl | methylyei, 2- di hydr ol 1 I :&

o- 3H, 8H- 2a, 5, 8a(tyri azaacen thybene- 3, 8- di one dW:hl rlq N N
25(a) 6-Chl oro-3-nitro-N2-gropen-|-yl-2-pyridi nam & Thirs was
prepared by a nodification~f the t hod Bf Schnid, S., et al@®
Synthesi s (2005), (18), 3th7-s118. )Es Gt Typn WABOC
2,6-dichloro-3-nitropyridine (8.0g, 4l-A5mmwl) in anhydrous

di chl or onet hane (180nl) was cool ed to™ 15%, under argon.

Triethylam ne (6.0mL, 43mml) was added”and then all yl am ne (3.23nl,
43mmol ) wés cliefersetylichloddedl) pomonip) Bicalisino el Cl3 hours, keeping t he
tenperature at -15C. The reaction m xture was stirred overni ght

during which ti it dtoro t e ure he r i ]\ X
wns vashed wi ¢ §eomobpd E0aBieGrte RS, Shishgy Lo iy Thclhoutde’
NaHCCOB5 s ol5d#9)am céii@tied Jo (2p &y seylatién with ichiwrdageiybgiiahdefollowed by dreatment
. evapor at eq,; I i I : P : :
2008/ 1289%3@%??@@%6‘8%&@2%%&@25I_)g@a%H%/\g’&lsﬁegadr 1R Py gounting it
el uti ng wiBog- glyeine dollyweddirasidia denratestiomiorixatia- Geupersid{4y ey shendsi i d
E(3 (75)499, 8e¥verted ML LNBPATdT bR sa 23 By alVBofFRith the onddiorddiRoMpbhind (5)
3- ( Br omom®f BgHR%3 i t r 0- 2, 3- di hydr oi mi dazo[ 1, 2- a] pyri di n- 5( 1H) - one
This p@s prepalsercoyvasiondsf i LFaRilENR8f A ahé RAeidhashveftidah ninctonfpounéd
al, Synthesi. 2005 18 3107- 8, A sol uti of .
o chi o o ST S BURE B0 gptety PR Ledt ol AP A8 fomestianmiayory
chl or obenpertecting@douys wiash mag &t ecmovediwithabtistipting terremanidegofthon ne
(4.75m, Q21 @ink1uldl 261208 ARSRFGTEro bt N ote HRY BLDE sV odePbirour S,
conventional methods.
25 Interconversion of R12 and R1b groups may be carried out conventionally, on
compounds of formula (I). For example R12 or rib methoxy is convertible to R12 or
R1b hydroxy by treatment with lithium and diphenylphosphine (general method
described in Ireland et al, J. Amer. Chem. Soc., 1973, 7829) or HBr. Alkylation of the

hydroxy group with a suitable alkyl derivative bearing a leaving group such as halide,
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10 keeping T <26C with cooling when required. The thick suspension
was stirrEo 2008/n28%h t enperature for 18 hours and dil ut e@CRAEPR0U3O%E0E
(200nl) and then the reaction m xture was then pored into hexane
(1000nl). After 15 minutes the orange precipitate was coll ected by
filtration and washed wi th hexane (250mL) to give 26.6g of an orange
solid yields R12 or R1b substituted alkoxy. R12 or R1b halo such as bromo may be converted

(3-(br Omg@g:%}ﬁl éby?ﬁe%ﬂ‘l’l&{t%l& ;:&0@2 \kénféll E%Wdl,q 'J%gﬁgr%}na%mﬁ} T4 'I{'l'bl

i um brom rnterne m nu

rapidly stchibpsymaybewbtriesd byseonventionablsolyss nER&tar BT gyan@nat(dltbgo m)

and et hyl . i s stirred for 1
hour d| I u?’i%?k&%&ﬂeﬁ@&’ di)droRgethyll tgt%n{r&ﬁloﬁh%&ﬁc%oﬁ’a

th et hyI cet'ate and the | ayers were
separafed. The (YRR affveriukﬂé@x%é@%ﬂﬁi i 417 kBOWY compengs o1 1By GHL )

anld th he omngpatdd oy a@stl toNetcRvICEQTRduads, seké f&@xi@ﬁlﬁWOQW/Smg,gl
2ol Pa (18 ﬁg@bé@{zﬁ?@%%&?@% e o M

di hydr o nv@2003087029, FYOR0Y 81 IL)W 6R)306E8HE BY SBURO06445 I, SE0200BI008892,
(ES+) miz \%ﬂgm?o?)@ &, %gzg()ztm4361ﬁ)wéaéoe£63rf§f@}(gidbﬁb969sgi W(Q2002050036,

{1-[(8-nitro dror m dazo
25y Qméd hyMOZO%%&%M{QBQO%FI ©20030823 % ¥ Q8 0867%3‘ V&0Q6®2047 and

g‘l ﬁw: gl ﬁ:‘ dé 6@!@@@@@@6'1343878HW®%1%7385 W007016610, WO07081597,

6- br ono- 3 %ﬁ%@ﬁg@ﬁ@%@ %4@\%!(5?7@?8130 “%07122258 WO08006648,

di hydr oi mylopghiBe20 ahdWOGRo09H0LH) - one (18.2g) was treated with

1, 1-di met hyl et hyl . 4- . pi. L din carba te (2 132.8

acetoni tril e ( SuEnEsTHBTOHDR BlREBR0T spbSaiR De e 0 Rk Puidlp e
was héat edxainplBOC under argon for 17 hours and then heat ed at 70C for

2 hourss, <ol edyandusiARn Bt g@@y ot ncf\enitBh A oe Tl or

yel | ow precipitate was renove i on an | I
di et hyl etaf@gnistiiiontin pay eQreepigat ‘é%a g BchuneandgirMetsigaryaedipiacsysi due

T 5501 v e e O sl i

Shch or of o m ¢ TR AR RiqR S Ros Bprsiab e srlio Mgt 5 SEpUREder and

t he agOeoutmidyestionds angsbed and trieheklthssefioe fort2&lipted. forldral, ¢apitdl ped

or ganl ¢ extra e(g%l/ u\é\’gtﬁﬁ %%%g\?\laeg] ff%)ﬁﬂ%r}r %trﬁgnqé)gggcqggluﬁ nlf'eétlo%rm%ﬁ%%gor at ed

to a darkp§ romat 0 100%
et hyl acettatesctlpsihimxampmalsancloding hgg®mset hanol in et hyI acetate to

?rll \z/e 384{%?‘” %?Jg cgmﬁﬂ:pmg@&)na F}Q 11'9&1@ ForhtdNBORts! ShIES Horers, MBnliEST)
{1-[ (3, 8- dezsrsesy swpsaltcswsx @@%Iawrdaqw@preaﬂaganss serhrasionsl 4 sHigrreRpeah-

1 - yOnst hybiutibndPbk} eiisiamb) carbonate WD

{220% ézg?f’rzgcy'lgygo %mg_ﬁ z]mons of the psrgsse%?&%r%{]onorglay e1 pr%[v,e tc{] e}/s ! hyI

t et rahydr @mmrﬂta,zmhﬂnez‘rts; Erepmis i fotidny,@ye bintinkst-apd pey drcian ﬂfo}m,ami;mmﬁfed
2.0g, 5.

b s or utto e AR AR R HR RR BRI AR RO e SRR
in the presesavetives, 3gyends tmlsslsf(chgg peuegptration eng erOBlenhen ﬁ@ﬁ@cﬁtéﬁnd/mams
filtengd thr Ougﬂme*%shﬁﬁht%ﬁarmaw@m&tm EQ&?E&M% E&&h@m%aré&gomal agnd

the dark purple m xture was reacted | pm reat| ng
anhydr ous FETHRLNIMEH PRSH andethanoj er o qﬁlﬁpl}olé@rdOé@WSush 6%@&%@%}( ke
(550ul, 4. eﬁms)frcﬁﬂ do&iti1ng el tordbohi 098P lof Refoahbila 8ok OMoZOusualy thegrlll
t hen heat Ed at g{)& ?&B{g gll?f‘e’lét es. After 45 mnutes a further 0.25nl
of ethyl BPORHRE 4 MHtiR%at ed at 60C for 1.5 hours.

0.25nl 10 of e%letb&ﬂ&pﬂ@d&r%a&dﬂﬂraand ntdyrdaermanitldose es:ntagiah n
heat edeal BT i PRin cd BRI SRE LLARANRSI A8y LBESLE xanpte

Kei sel"guhr "ar eva ope i th
syrup, acacia, gelatin, sorbitol, tragacanth or polyvmylpyrrohdone fillers, for example

lactose, sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting lubricants,
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o

(e)

1- [ (4- A WE-200846288421 di nyHet hyl ] - 1, 2, 5a, 8b-t et r ahydr o- 3RCIRF2608803834 r
i azaacenapht hyl ene- 3, 8-di one 20A sol ution of 1,1-dinethylethyl

{1-[(3, 8-dioxo-1, 2, 5a, 8b-tetrahydro-3H, 8H

2a, 5, 8a-tri azaacenapht hyl en-1-yenet hyl ] - 4- pi peri di nyl } car bamat e
(37my, O. (f@Qemnipje magiaashnpdste@rstediahhpolryoﬂmtehaglycolzms)'limadismt@mﬁsi fok t h

TFA (1nml) and \Lgo{i@ 510%%5%%3%% ch@'sudh %%Hlunﬂéﬁﬂﬂ gﬁi&)ﬁﬁet Ghe

dryness m xe élrous | oro ane an evapor at’e
dark gum tathets n@aﬂae\ﬁa@teduag%d%ao mgthpds well knpwp dhaermah eharatasawiel

25(10 rrfl) mtﬁ:é et tigiid grepMraticis RO Sn tesfohm (RO B andiE, aslhechfseﬂ oﬁ?r

1.5 ho The reactlon was Illtered and..the re

11 di &hi SPOIFBYA SOEHN ATH STORSrRPTURS A CHKiES: OF My e @rergate @@%Mﬂé}?t@éﬂct
t o drynesdor fetorstittiahivdth watepordgha@Xiteldt waiclelbefdragsen Sushdiqokt hanol

h ;
Lo o N B ) S RO L S B e
(22.8ny, 8adtol, m;arelimg&a, £Bose yqu, gektigOlydravsethgbedlluigse, @dzxwme)hyl
(f) Title 81‘?15[9&;“ Qﬁilml 1um Tt@hrﬁ@ﬁg iﬂ@rd%ggnate edible fats, ¢ u131fﬂn§ H%ents f%r ]

1-[(4- amnol per| a, 8b-tetrahy
ri azadlen&BH0R I@H@st 5811 B HONQIPaIg Ry, ‘C‘-C@Cl@»?anafﬁb‘E?USﬂﬁ

di chl or ongdradie=diRBbils )2 st e&@ﬂamrmsnmu hﬁmisteé@sﬁﬁﬁa &Eﬁip@Q:nW th

Tt e R R e .

W03/ 087098 sdxhiaalce aﬁ&,(1ﬁ)iasnad,chomver[troadl, ﬂam:dﬁng ar gelonridfgageifs. mM nut es

and then treat il : r j 8 )
and stirred at %ﬁgﬁﬁ%ﬁ{&nﬁ%g}rﬂg%ﬁgéﬁg &%e%};x%gﬁﬁ .O%gth%%raéésé o%f’%&’é§ QH%%%
treat 88 40@#ieriglygefide.t her portion of

2, 3-di hydro[ 1, %gg%hml%d%uﬁltpwohdﬂﬁa uﬁu%gz%flfgﬁﬁsvﬂe £ az&imgl fgthe
SOdI umtri acetol%i/ or oh y rid

Xxture rre
hours, tr&am@auid il asipriieachis eaafg%ébgmmme otlit qoal%poc@in%e gwgng on the
stirred fQqenib@ dﬂiﬂ%hmtraﬂiaeuéeayedns;ewher ﬁ@p@ftﬁﬁ @@I dﬁﬁtﬂvéchﬁi thelueaels. In

| hed 1 di chl
20081 1280 PIBRNE SO HHEI kT 6D G EF S Ok Shus Fr SgeiReg Fstot o
ver e passaterilisedbfbredilliyg irop htsbntablé vlal d)r eamn;budaa/aptnealm@ to a brown gum
whi ch was chro H{agé’&%ﬂh gﬁ cgl Lrﬁaeg’(ﬂe/ﬁ@%é&%!wé ﬂld buffering

di chl or onet hane ree ase
yel | ow gureete cahly; dispiyed i8 tionvadide Toenipoc W stabdity, fhp pomgqqlm can be

_23_26_ 6 fi506n ﬁﬁél‘lﬁlhﬁ% inth ﬁlesmalzand_the_\ﬂtter féﬂld\‘@ﬁeuﬁ&’&%ﬁn 8(['%3)
1.38-1.54 36 (2H,. m, 73

(3H, m, i}(' 112%@@0(?\@1[:}‘ 1s,§1}en s§g]@§ It 3/15(% fpg aﬂ.)accogtpggy]@glqlal Q}' water for
4. 26- 4561 ifjettionthay Be Bpphicdfo fctbhstifite tHe. [BRid Ardibr té use. PBehtérhHbuspInsions

i en nﬁa%mp%{ai it iRl e Sat plahbrcXbpnd s s GRS N biigipd in
and anhydrthersehige esteal of beibgtjssalved andsterdlizativ karinok bicacdompdislatdyy
Con ed atlddort BicbhniBle bl S0 AERH vh o) AT RHBRENBER Vo0

dried to @ghspending in the ré@ﬁﬁkxalﬁd Adlyantagaoyahy, & Burfastanp or weing agent is
C23H2B/604 18K ih ¥ osM%n(tE%c)ihtﬁieZurﬁf%ﬂrﬁ Mnb&%n@f@kﬁ%&npound
21-({4-1(11, 3] %%tcghl%lo(sjl 10ns ma cgritlal(rjll é‘om_() 1)"[3%: r\%ﬁ pref(e)zrab y from 10-60% by
weight, of the active material, depending on the method of administration. Where the
compositions comprise dosage units, each unit will preferably contain from 50-1000 mg
of the active ingredient. The dosage as employed for adult human treatment will
35  preferably range from 100 to 3000 mg per day, for instance 1500 mg per day depending
on the route and frequency of administration. Such a dosage corresponds to about 1.5 to

about 50 mg/kg per day. Suitably the dosage is from 5 to 30 mg/kg per day.
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pi peridinyl }met hyl )-1, 2-di hydro-411, 9Hi m dazo[ 1, 2, 3-i] 4, 8-napht hyrid
i ne-4, 9- WO3AB/BFHLochl ori de 20 (a) PCT/EP2008/054621
N- (6- Chl or o- 2- pyri di nyl) - 2, 2- di net hyl pr opanam de A sol ution of
6- chl or o- 2- pyri di nam ne (13.776g, 107 nmol) in toluene (100m) and
triethylamne (16.28nml, 118 mml) at 50C under argon was treated with
2, 2- di met hyl pridwaaopbuecheivierela (D3naibathe salp thasapcutiqagent éatei on was
then st 1 i.gkualiidfoMAE ibendifbor\Rfniaarioh il ok & hmuBMbiiels (RAQRE was
t hen addeg aﬁd the m xture was 25extracted wi.th Cll et hy etg r (3 x
500nt) . TRHELEPESRIE canpeunds s Iiihs athgr snt a?%gcl)ﬁ)l B-lactpmdhenp ﬁ@tamase
evapor at egnHibiteHd#y z;lgteb@é@g[@géd,as a brown solid (21.005g, 92% . M5

N (3. B on- 6. ciROgTtBaRgt PRy £ rasbe s it i seapusasaf bstesishindestisns on

of N ( 6- Clehwsed bg-apyidt carpy bf oBzadistisrintliihgbothabam-negafide 88LGrapepdsitive

1) in T - : ' ; i
b SRk upgliant A AR E0 whlcRl ot i Brdibibtisone
war m t o Odnfegtiansapdfonuringy et iBfections. Componedsod]fennyls (1) v beplie used in
reaction Wﬁiﬁéa@ﬁ@nﬁc{f@%e?&lﬂ&’sfié)@éﬂb&?bm@oﬂbc%—%%%E‘:%DE%&?S&EJ BImpAdd? of

mol ) and the reaction was allowed warmto rt and_stirred at rt faor
0. 5h. 1@5Tﬁ@rm%§1t) P DRASTIY hagrinst BRrehan PRGOS Efgm%y eqf#?r@an%byr t

for 5m n, ihd @atheds MstAbdiicgeinat er (500mL) and extracted with diethyl

o (3 SO0t S T U RS 7
acet at e: Héxand) (I) endjiheactihicy pff @dait coagpoangedf fomnslel(I)dgdiBst4deigus B3¥%rial

R B delll 2re ( ©

-yl propanam de A sol ution of

N- ( 3- br ono- 6- chl or o- 2- pyri di nyl) - 2, 2-di net hyl propanam de 5 (2. 305q,
7.907 mol ) in DVF (40ml) at OC under argon was treated wi th sodium
hydride (0.696g, 17.395 nmmol) and then allowed warmto rt over 0.25h,
stirred at rt for 0.25h and then treated with allyl iodide (1.61n,
17.395nmm1) and stirred at rt for I h. The reaction was then treated
with water (10ml), concentrated to approximtely 5nml, treated with
nore water (200m) and extracted with DCM (3 x 200mL). The organic 10
extracts were dried (MgSO™4), filtered, evaporated and the residue
chromat ographed (0- 20% et hyl acetate: Hexane) to give the product as
a yellowoil which solidified to an off white solid (5.324g, 67%. M5
(ES+) mz 331/333/335 (M+). 15 (d)

N43- Br ono- 6- (et hyl oxy) - 2- pyri di nyl] - 2, 2-di et hyl - N- 2- pr open- 1-yl pr op
anam de A sol ution of

N- ( 3- br ono- 6- chl or o- 2- pyri di nyl ) - 2, 2- di net hyl - N- 2- pr open- 1-
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yl propanam de (12.388g, 37.370 mmol) in nethanol (100ml) at rt under
argon wasWOr28e%28%42i t h sodi um et hoxi de sol uti on (25% wWRETTEP2008/054621
nmet hanol , 17.76g, 82.212 mmol) and then heated at reflux for 42h. The
reaction was then cooled, treated with water 20(500nl), and extracted
with diethyl ether (3 x 200m). The organic extracts were dried
(MgS™), and evaporated to give the product (10.918g, 89% . M5 (ES+)
m z 327/ 3Fxaqiyies and Expenim)antal

N- P- Br onD(§esrlep®it hy! oxy) - 2- pyri di nyli-N-(2, 3-di hydroxypropyl)-2,2- 25
di met hyl p i.de . As | ution of

N43- br ono 25X nyl] - 2, 2- di met hyl - N- 2- propenl-yl propa
nami de5 (1 M3Egnasy SpeCtiibl ) in tert- but anol (40mL) at rt under argon
was treat &b wEtdetrogirey maddspigtremdpyt hen with AD-m x a (2.86g) and

tADmt xdp [&NSAC-RI=31id ﬂl&@ﬁ!roﬁ{atdéraﬁl@fmésﬁ@ EECTIB(@(ZJ gact i gg w?s thgnf
reated wi atura e stirred for
10m n, extﬁrﬂg‘f E?%ﬁﬁ%gﬂ&q?cﬁléﬁgl&?%%f#hk 100mt) . The organi c
extracts WeT &R {EPFAP8OM), and evaporated to give the crude product

(1.7289, RIG%ctanbinhddabdrng residual tert-butanol. MS (ES+) miz 361/ 363
(MH+) . 35(F)

NS~ Brom- 6 (et oeéx%en%s AU Otk Eafifudeds o
N43- br o Ojlﬁi%é Em gy efgﬂ  §ifly erm@a% Bk ga%le%?%lyif y DCM refers
2, 2- di et tty Hishippemethinke McOld 2dgrs t0 metlgoohibVF refarspominatbplfarmagride.

pyridipe EROAQtefkrs té%tlﬁﬁdmﬁské DIDQ ﬂ?f&@ ol agBedhcalbgj;ﬂ 6V Sydnbelat-Behavighinone,

sol ution Qf,Hpd §&?é}§t e)Paféd cfe20rgl) over
5mn and t %reaCJOn ena 2t and stirred at rt
for 30m n. H’é’e}l@"g?? {Pﬁgﬁ 18‘5& reat ed with saturated

sodi um bi car bor?a@fénsi@pleﬁrlra&gr(egemﬁmlancsitﬂ % nRFtrHwERSNIee ded
The or gani2¢0 M¥z 20d &h&ARAUSRET AdeP2RIA &M Gb A &2 peahiilamt (ppmg dewdfi¢ld drom the

(MySO4),  anvdrifay aRRT=Ad %@t‘aﬁf&%yﬁ%ﬁ 9. 2L 1At 3 B3R 19MRY data are as follows: s
acetalel exgnpl, 0 SleR, e ‘%‘?d&m 5o A A BB ol -

M5 (ESt)
(2E§ 342 2b121%{ﬁtﬁﬁieféﬁf|t6rd?ﬁ‘a t%»@BPI 2PPefeBl 8F a#mﬁdyb@e 5188 n
o}- 6- ( metWYIRmeypling esnstagt myaqur 68 is denterigeldlorpform and D OD is

N- P- br onmo-&rddeBicRymemnol2 'Mé/srslsﬁédﬂﬂéuerg oBtaﬁieﬂ'Ql%R@eiéNtrbé I %’ Iglomzanon

P L T e
(40rrfL) was tr eddBeaionpe IRMIAFTAP "éﬁ’é I"]ﬁ@t I%I?Fé Y'BOyghFne
16. 265mo tarbanate fAgonygit E@ﬂlyd)lagesx Zmﬂmniw 2174 3rvaakly tests, miaerondticular e

was then heqd %’th&ﬂkﬁ@ﬁlﬁ@ﬂ’mbtﬁbnaﬁ RReistdred trivdsndrd 6N Re el & daak Coat ed
\é\ﬂxt ?awater (20%%@ d;é%‘gé%& gnwtg %513 ﬁte Tﬁ%@&ﬁ%@?(o 52¢),
(0- 509Pet it TBetd %Pqeﬁbvﬁ‘ﬁﬁ@aﬁ s %%ééﬁf‘

(6. 156(, roclg,chvgar(]EEgJﬂ S(ﬁ@g),)then adding potassium ferricyanide

[K3Fe(CN)g] (700g) and powdered potassium carbonate (294g). This mixture is stirred in
a blender for 30 minutes. This provides approximately 1kg of AD mix alpha, which is
commercially available from Aldrich. See K. Barry Sharpless et al, J. Org. Chem., 1992,
35 57 (10),2771. AD mix beta is the corresponding mixture prepared with (95,9"5)-9,9'-
[1,4-phthalazinediylbis(oxy)]bis[6'-(methyloxy)-10,11-dihydrocinchonan]
[(DHQD),PHAL]. Where AD mix alpha/beta is referred to, this is a 1:1 mixture of the
alpha and beta mix.
Celite® is a filter aid composed of acid-washed diatomaceous silica, and is a
40  trademark of Manville Corp., Denver, Colorado.
SCX Cartridge is an ion exchange column containing strong cation exchange resin
( benzene sulfonic acid) supplied by Varian, USA.
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(h) Butyl

3-[ 2-{(2,WOaD¥eR2B82pr opanoyl) [ ( 2- oxo- 1, 3- di oxol an- 4- y OréeXYER28087036421 6
- (et hyl oxy) - 3-pyridi nyl ] propanoate A solution of butyl

(2E) - 342- {( 2, 2- di met hyl pr opanoyl) [ (2- oxo- 1, 3-di oxol an-4- 20

yOret hyl ] am no} - 6- ( net hyl oxy) - 3- pyri di nyl] - 2- propenoate (6.156

14. 184mol ) i n Ghim; M@dﬁlml)alm@sw%a?@alchmw Yased @tmaéﬁIPclgi gRIpnns
(10% past €ChitalZBghnelogict e )nCkiraipek W8sH tchimrsdamprizd aatylast tusd8)- alpha-

?;‘ F?Z ngr ﬁ]%yljﬂé’&ﬁrﬁﬂ%n{a% cb8Bd odfdS e &%ikh Chifipak YA oNRAn ESWBPrise silica for

ugh a thin.pad of. .Celit el 4t i wi th.ror t hano

(200} R Ao T (sPRplicieSiap; Gt M kAot ) ERESLALAZNSN |

as a yel | dwypse iris (BEgmethyiphenylcarhpmater Ghisgipak 29 apdAD-H cofymns

1- (2, 3- Di leyohpeixy piticpfot prepatatist bylumay X5 BnpadichysizoAD-8-and P Amyprartiilasi2¢

%i %) % ?gezﬁdl?,%[;ﬁﬁh%ngxgideﬁghg}l}%ig 1\% é}gr%rt]igligizf% %Zz?%l&m% ID x 250mm L) coated with
) ' SAMVIGSE s vIcArbama mnologies U Measured

Oret hyl am%o--n’etﬁ 0 gt vl I n r,oao% 6.%% ;

TR AR I e Y 40 e

aqueoll Hetoccd@ivs. Whartt)quated belenintba Eaamples thefylapxintlivativgof thFader of

r ea;:t [ lo!’l gg;;%%&@isﬂtm&wwﬂcl@wﬁd@ﬁl@hﬁ@I?namt ()ﬂﬁht ' )dl@in@;l_ triﬁ;e%@éo /’fﬁdecylsilane

neutralis BOLASSH YTh R S gxtracted witt %

nmet hanol / & %ml .rHP%e rgan] . racts were dried SA) ..

and evapor at ed Asowgli hﬁe“lé)dﬁ@t%ddﬂ’etgﬁ Sfied Ph%%mar;f@ﬁv%t%meper%?“{g%@%med

66% . 35 NBt nESsHniler magyy t¢, by thogeneral method of, other preparations, may

7- (MetiBy| @¥yompask Fadationd iy towehd phohmBtefs slich sl fine LteBrpaeaplve hwoikdp Roddifisls,

-one mifos@latkLan ent amounts etc.

1- (2, 3-di hydro 0 fg7 rretuhﬁo ), - 3, 4- di hydr.o- -. oy s .
o yr 1 . RN B aske T p B i ids, tghiym aluminium
tri et hyl akydade gispbotyiuminium dydride spdinm ydridesediva beyehydiiderand gedigm
wi t h net hanaztdxfybohydideoare daricd ovtldimder ai@oR 6otiot Jnesrpds.stirred at 0C
for Opph. The reaction mixture was then treated with water (100nt),

extracted w.th 3 3L .gani XL S i_eq

(nys04) - APRIETo Uk BIbyarb i aRGAARD G L1 BT By Tafflnols1-

(50nm)  andiPexEsinghmetindb i 2ptiky dxrdHd3a 55 triazaremaph thylenseh8-dlions

car bonat e dillyd@6bloridié. 130nmol ) and stirred at 11 for 15m n. The

reaction m xture was then treateg—v@th wat er (100mL), extracted with
rac

DCM (3 x 200nml). The organic ext t re dried (MgSOH4), evaporated
and chromat ographed (0-100% et hylp t ate—exane) to give the product
as a yellow oil (428ng, 20%. 5 M5 ( mMgy235 (M) . (k)

1, 1- Di et hyl et hyl (1-

{2- hydroxy- 3[ 7- (et hyl oxy) - 2- oxo- 3, 4- di Aydno- 1, 8-

napht hyri di n-1(210-yl ] propyl} - 4- pi peri di nyl/)) carbamate A sol uti on of
7- (et hyl oxy) - 1- (2- oxi ranyl net hyl ) - 3, 4- ydr o- 1, 8- napht hyri di n-
102(1H)-one (428ng, 1.829mvl) and 1, 1-{di net hyl et hyl

4- pi peridi nyl carbamate (366ng, 1.829mMmmD in DVF (2ml) under argon
was heated at 120C for | h. The m xture s then_ evaporated and

chr omat ogr aphed (0-10% net hanoUDCM) Ny c)product as a yell ow
oi | (301ny, 38%. M5 (ES+) mz 435 (Mg). |15

P
N

25  (a) 6-Chloro-3-nitro-N-2-propen-1-yl-2-pyridinamine
This was prepared by a modification of the method of Schmid, S., et al, Synthesis

(2005), (18), 3107-3118. A solution of 2,6-dichloro-3-nitropyridine (8.0g, 41.45mmol) in
anhydrous dichloromethane (180ml) was cooled to -15°C, under argon. Triethylamine
(6.0ml, 43mmol) was added and then allylamine (3.23ml, 43mmol) was added in small

30  portions over 3 hours, keeping the temperature at -15°C. The reaction mixture was stirred
overnight during which time it warmed to room temperature. The reaction mixture was
washed with 0.2M aqueous citric acid (100ml), saturated aqueous NaHCOj; solution
(100ml), passed through a hydrophobic frit and evaporated to a yellow oil which was
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:

(1) 1, 1-D nethyl et hyl

{1- [(4 9-WOGRBUIEEM28, 9- t et rahydr o- 4H, 7H-i i dazo[ 1, 2, 3- 0 PLTEEP2008/054621
napht hyri di n- 2-yl ) net hyl ] - 4- pi peri di nyl } car banat e A sol ution of
1, 1-di methyl ethyl (1- {2-hydroxy-347-(methyl oxy)-2-oxo- 3, 4-

di hydro-1, 8-napht hyri di n-1(2H) -yl.] propy1} peri yl ) car hamat e
(301ny, 2@@@95%%@%9%@%%% e(lqtmﬂ\yﬂ%ﬁ@ tp |5pé‘teﬁ€ LaRtat 1pdexase
1. 735mmol )gidtg e tyellowd solidi(Tdeg, H8%).t r eat ed wi t h net hanesul f oni ¢
anhydri de dgﬁ%@n%oﬂfe(ﬁﬁ&mi, M8 HshealAHi4ab16®imyx for 2h. The

reaction mxture was then evaporat ed and di ssolved in acetonitrile

(10mL) tr wth um i 520 heat ed at
TR = R BN A B R ot Nt 31 Bl R
treated with wathes wgopoparpd by smedifietioniof Hcaaethode hdehneid otDaML(Synthesis
200nt) . Theoos)gas), (313’7(1371 B&USSM@ﬂi(ﬁn &I 4-61el ofME-D- N-Bhdperi-at @R -pyrillinamine

chr omat og gs r%_n gigl;,v%i jg tﬂ%gql‘d% glﬁ 1.l%:]ange
I 194
T1r (40 rfe%? %%ﬁ sblpiablagar {109 Sropwise G i e 1

-yl ) mé@hy kpemng)TFfe%"gﬁ Wil l;ocd@gbrgmtrgqmred ThA tl@;gk S SpeRpiQIF was stirred at room
1, 1- di et hathpdrbyte for 18 hours and diluted with hexane (2001111) and then the reaction mixture

{1-[(4, 9- 4y Jpo%ecﬁm% aodoRiny A& 13 %@Js%h@oén ﬁﬁemaeyr'd
KRRt R oaly S et

0. 694mm1
0. 724%1;(3*&'?TQWQ&)&HSé?illOG‘QT@'m@?"zzﬁﬁthﬂ’mlmWéFO[Iblﬁ@?]?mdllﬁfgl -1u Yromider )

was adfled Thidintdm@edietoviscrd ded ©vet 45 méditésoto arapidiy bired2hixtieef sdartddon
was then Taﬁﬁéﬁu@@h \Hcdig &%@ﬁt{@@@{ﬁn @ﬁ@&% LiRetaas Bo0akIs TROGENt red mixture
extracted w }@Egﬁﬁfgr%&ﬁ ﬁiljtew ﬂq t[hgl I%c% at {%g%ll an rtH?ﬂl' g‘rs%srr]etré gééaa?ated

were dri eav e’\/aporat ed
oil (1 59m}- cagugous Aqyewag E’S e Hyith ztcﬁm:) (2 @‘ﬁl}) and the organic extracts were

1- [ (4- Ami mombinsd pdniéddianlyydretsrspiiuvn sulplaittly fitered Bhd eiaporatied-io[giy2ths preduct
8- napht hyg b Girdven ébIﬁzr Bg Scdhit AN @% Bl erohde3 -(B6nomethyl)-8-nitro-2,3-

2008/1289 n of 1,1-di rreth | et hyl
1Ll o ;i:ﬁ m Lb%nf%%q\@% yl et hy
0-1, 8-nap rqqusl, 132 bamat e (159ny,
0. 398mm1) in chloroform (2ml) and net hanol (2nl) under argon at rt
was treat g6y MDinmétiyithyli {0 -[18-Aitrods-0xe1162, 5, 3rdrahgtebimidabo [ R-alpyrilinfpr
0. 5h. gheaﬂ\ﬁ%@?ﬂg@ 1d‘i % gzsand evaporated to 5give the product
2grrgoﬁﬁldl A m xt’h mcgpéf a§ mix re(o't:‘§ aaromomégj}l) (8-n1t 2)-2 3( o) Title
1- [ (4- am rdehydr@np@rmah Frptmiding b (L A)-ome @nf yatbrpnan-3 ghomomethyl)-8-nitro-2,3-
10i m dazo[dihyirdmliddzoBhafjdridir-b @ iFNend (98.2¢)owas tokakyddy itic b)] ediindthy{tBytd-
0. 131mol ),idddidinylcarbamate (26.6g, 132.8mmole) in acetonitrile (900ml) then pyridine (10.7ml,
30  132mmol). The mixture was heated at 60°C under argon for 17 hours and then heated at
70°C for 2 hours, cooled and evaporated to about half the volume. The thick yellow
precipitate was removed by filtration and washed well with diethyl ether. The filtrate was
evaporated to dryness and the residue partitioned between chloroform (500ml) and water
(200ml). The undissolved material was removed by filtration and washed with
35  chloroform (100ml). The layers in the filtrate were separated and the aqueous layer was
washed with chloroform (200ml). The combined organic extracts were passed through a
hydrophobic frit and evaporated to a dark yellow gum which was chromatographed
eluting with 0 to 100% ethyl acetate in hexane then 0 to 30% methanol in ethyl acetate
to give a yellow solid (10.98g).
40  CygHyp7NsOs requires 393, MS (ES+) m/z 394(MH+).

(d) 1,1-Dimethylethyl {1-[(3,8-dioxo-1,2,5a,8b-tetrahydro-3H,8H-2a,5,8a-
triazaacenaphthylen-1-yl)methyl}-4-piperidinyl} carbonate
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DCM (2ml) and met hanol (0.1nl) under argon at rt was treéated with
triethyl avoneos(ia842 0.419mmvol ) and stirred at rt for 0. PEE/HPR0Sr64621
addition of [1,3]oxathiolo[5,4-c]pyridine-6- carbal dehyde (for a

synt hesi s see W2004058144 Exanple 61) (22ng, 0.13 Immol). The

m xture was then stirred at rt for Ih before addition of NaBH(OAc) 3
(56ng, 0. 262mdA JuspdBitneotr lebditashylethyl §k-[ (Bfré‘GiO-étoml L23r5-a further

0. 5h bef ortﬁraa@dﬂoﬁmmazqﬁ ﬁ@wﬁ@m@d msm L]S4 endﬁﬁygb&amh@te@ 0g(208¢hinol)
The mi xtur,gq \9@1@(& rﬁ?%?ﬁm\’\ea @%pﬁ&h ih 3o AObhol TE'&RQ yos
organi c extrac Pora € @g] d 8@

(0- 20% wéﬁﬂ@ﬁ aPBO és% g Preg 10%Pd any

MBS (ES%) mihe re@pior Mas ﬁjtereg@mgm@sslgumwtmmah witheethame] lr‘i)ﬁml) and
1. 78- 1. 95 tfelddrk Bh le?mb&ur%vaa% réaditd imetlidBlybyGteatidgtwiti)anh2di6ls gotdsdium

(2H m, 2 r%épg‘te? é rHal g Qcﬁ l%r%oﬁﬁ 50uB 4%rr(ng )aﬁa stirred, at room
g) 326 232 ‘E  fopy ‘?uréﬁn I}Qn h§5r‘?ed # "5§63 45@“‘(“%

The free Bagher 25ﬁH@fﬁhtYl Broswpiatereas ﬁﬁld%@ﬂffhwed&ﬁ 60 fO(IJ' L of lasyuss- V\@
convenged of ethgbbiohencbtgtirwashidded ael thakdactiyn avdslaguin beatabatic0eC Ent 1 knfur4|v|

hydr 09‘5‘“ i QEdclBn Was Filtdred tR6APIE K efsClghPMER R¥pSURRRS BlyneR. heFhKARES
S (LA (218 AEYPRES Pt EDIareformand then hisypatagraphed slyinavifh 0 p 40Q% ptby!
pi pgu dl[ g@pt}tﬁf@mgﬁaangag d ghenyitol %%ﬁ?ﬁé& byeth )ch;setatﬁ %%—Cﬂ%ht hyri d
I ne-4,9- Mrificariva diytirgoeith Oro 5@%Mdthaml A ethyl acétate gaveadadf gum (37mg,

1- [(4-19.m ch%) pi peri di nyOret hyl ] -1, 2-di hydr o- 4H, 9H m dazo[ 1, 2, 3-0-1, 8

-napht hyri , 0.0965mml ) (for 35 a
prepar at i o(ﬁ" s@NA(E&reglp rgst& n@ﬂ%@%é‘ﬁ%“ﬁ met hanol (0. 1ml) under
argon at rt was treated with triethylanm ne (430, 0.309mvl) and
stirred atleyt-[(Hekmobhipsaflioybmathgil1,8/4a8b-tetrahydro-3H,8H-24a,5,8a-

2, 3-di hydrtﬂ&zlaaé&lg%lﬁﬁ Viesd-2,83tiedgyr i di ne- 7- car boxal dehyde (for a

:Srégégr eI (g ST &%ﬁg ngi% %%@g%ﬁ%@aﬁ % mgl)

(41nmg, O. mgmhmrgus dmiéorpmﬂtan@ (RroR avas ticated avitk T A (malr) apd pligrech#droomsh
bef ore addémpaniued fos dthduf eeshorstud wudrysad) mivelividr dbipdioas diAritgmethinee

renxﬁ ;r e WaRd e¥ ?&E&% PR oo 7o1TRS gﬂﬂwa/s @gg/blﬁéd 0 %ggmom&e%laﬁé Hl%leigoﬁ/gl
o haééuommp e RO ataRalearst (@0med b FEL BRI .

oi | (24ny reston waySltered and iheregigovasmashed ‘smh(ldD@EhloerW)m%hw 1 50
(2H, ), 13®AHEnEthe(FHatenyas RafdraRd 36dfyRAkss. Murificdioro725g 8CX columThe
fC LﬁSeP?Z g Alftind g@tﬂh 4 ﬁﬂeﬁmﬁmreqmeﬂhanammaaﬁla pshiGh 9&@6&1@ fatdueﬁas

hydr ogen thllillrt]&? %’gp%ffﬁl ! E‘ gi&lgt%xls&il rcﬁ%)ée ﬁl%gu E@ucgvap ?Jgﬁﬂt(zfgmé’\éZ%)
15 MeBRod qgsHIgNst requlres 301, MS (ESH) mv/z 302(

(f) Title compound
A solution of 1-[(4-amino-1-piperidinyl)methyl]-1,2,5a,8b-tetrahydro-3H,8 H-
2a,5,8a-triazaacenaphthylene-3,8-dione (22.8mg, 0.0757mmol) in anhydrous
35  dichloromethane (3mi) and anhydrous methanol (0.6ml) was treated with 2,3-
dihydro[1,4]dioxino[2,3-¢]pyridine-7-carbaldehyde (12.5mg, 0.076mmol}) (for a synthesis
see W02004058144 Example 2(c) or W0O03/087098 Example 19(d)) and stirred, under
argon, for 15 minutes and then treated with sodium triacetoxyborohydride (48mg,
0.226mmol) and stirred at room temperature for 17 hours. The reaction was then treated
40  with a further portion of 2,3-dihydro[1,4]dioxino[2,3-c]pyridine-7-carbaldehyde (2mg)
and sodium triacetoxyborohydride (10mg) and the mixture was stirred for 4 hours, treated
with saturated aqueous NaHCOj3 solution (1ml) and stirred for 10 minutes. The layers
were separated and the aqueous layer was washed with 9:1 dichloromethane:methanol
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(a) 2 Br onp- 3- [ (“%henyl nmet hypoxy] propanoi ¢ acid Raceri ¢

0- (pheny | WP2A88/128%2| ne (59, 25.6 mmol ) and pot assi um br FETEF200BE5431
89. 6mmol ) were dissolved in ice-cooled 112504 (2.5N) and treated with
an solution of 20sodiumnitrite (2.65g) in water (30ml) over 50

m nut es (ke ing the reaction tenperature<4C). The reactr Qn_ wa n
Stirred at2o@mipThesombRAdosEapRIHIREN Hare prssed upueh ahydrophobis 'f@

et hyl acetesaor{tad to 4 Bt gunl Whichomds chesmaipgraphal dntingieits verdd’wasthadol
Wi th watefy dﬁhrd@&netﬂaﬁee@o Ve B ee ﬁalsé 5%@%1@@%%@@@ ?6116\@ gamvr)go.rsh%,
pr oduct as; %)b OWBOHO g, 909%. ] Ms (ES+) rn/z 259A261I VH) . f
(b) Met hyI r.ono oxy oate solution o
2- br onmd- 3- MHV%@%P&@%’B é?[ﬁ@@ 23 2mml ) in met hanol
(40ml) at HtNMBd@ﬁowg@@(@aelgb 1 88tlest (R, M) hiS3rly?3 G, on)i 249-21367GH, m),
23. 2mol ) 234-ang (3MemY, 203 2.98 (VASN}, BEY-B 15 (1Hedn BB 95t (2£105), 3n6aN6H {6PE in),
evapor at egﬂgfsa fh % 3t(19§d5"6y8%|(|191‘Ns)0'7l76((§H39) 7990 1, HRnk B0 (19, %)
273/ 275 (

2[ 4( (2, 3- di hydr ffeﬂaaﬁ 9<ﬁ th®i8C SompRRd; s flissolyefdn ﬁ@z‘@ﬁgg‘%flfiﬂmmﬂhﬂe
35di méfhyl(an omyﬂh}l@nh(aé)lﬂhaqdr treatadavitly 1M BCl tnohethyl atkar{Q ety
] pr opanoatsethyl etherAvds added €5rolf) add theduspRhbiyh &tabyboled. After centrifuging the

2,3-dih
(2,2 hydoell %r%r%’e‘%d? ofs REVELTiG gy toe it pompaund.ss s rown eold
see WDZOOﬁ%g 844 Exanpl e 9 met h

2- br ono- 3¢k f?&ﬂﬁ?ﬂ‘)i@xﬁﬁ) éﬁéﬂd&f‘gl@iﬂd-g, 3.66 mml) and

pot asgpum car bonate (0.860 g, 6.22 mmol) in DMF (50 m) was 40 heated
to 80C angyahigie od qn&sr[([qszeﬂarhwlog 43@1 yFaEn-S1MRAL) a\ﬁﬁhs&iﬁmved

under reduced. [ ous
sodi um bi SIPERay AN T AT G g%?é@%m TRy R
dri ed MyseUonghydreelaridid concentrated under reduced pressure The
crude product was chromat ographed, el g with 0-.1009
20081128942PCT/ EP2008/ 054621 Et QAcTAD- 60 \pet ¢ m et\her Appropriate
fractions were conbi ned and eva orat N red ceg/ sure. The
resi due was then di ssabyed ¥ th water

(20nl). The organic | aye frated, dried MyS04 and evapor at ed
under reduced pressure t roduct (618mg, 35%yield). 5 M5

(ES+) mz 542 (MH). (d) 1,3¥Dine herthyI
(2, 3-dphygspld Mh%lexg- cﬂnﬁ)-glzp&im aﬂaﬁﬁa@yp[l (2-hydroxyl-{[(ph
enyl ;nlet hypoxg] %@;ppﬁa? ahg%égl W7 Suiof r&r@@ (féo{ml)
O af L ah i %ah hiEPR vy Trdted Wi

[ (phenyl neiumylm}py@app‘almhéareie((@ shigl 112 ¥ r¢agtioln ylasrmen(ssrrnd 3t H°C

- 78C underfordh wasthag gad fod IBhHAM(HCBRR0mL), wak. tBdrRaddet|ahd dicapisnge wadhe

.
et Sl o 1 b b e
sodi um hy effali‘%?a to glv. o %3 TheP @({2 le) The
m xt ure V\ddsl(ﬁg'h)@f?i%lr?’élﬁf(MH further 2h at rt. The resultl ng

m xture was

(b) N-(3-Bromo-6-chloro-2-pyridinyl)-2,2-dimethylpropanamide

30 A solution of N-(6-chloro-2-pyridinyl)-2,2-dimethylpropanamide (4.83g, 22.7
mmol) in THF (40ml) at -78 °C under argon was treated with #-butyl lithium (20mi, 2.5M
in Hexanes, 50 mmol) over 10 min and then allowed warm to 0°C, stirred at 0°C for 3h
and then recooled to -78 °C. The reaction was then treated dropwise with dibromoethane
(2.057ml, 23.9 mmol) and the reaction was allowed warm to rt and stirred at rt for 0.5h.

35  The reaction was then treated with water (5ml), stirred at rt for Smin, treated with more
water (500ml) and extracted with diethyl ether (3 x 500ml). The organic extracts were
dried (MgSQy), filtered, evaporated and the residue chromatographed (0-25% ethyl
acetate:Hexane) to give the product as a yellow solid (3.489g, 53%).
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filtered and washed with THF (100ml). The conbined filtrate and

washi ngs wereoszapiar at ed ,under reduced pressure to aff orRCTYRR20(Sr0S¢LE t
(0.519g, 89%%yvyield). M5 (ES+) mz 514 (MH). 20(e) 1, 1-Di nethyl ethyl

[ 1- (2-chl or o- 1- {[(phenylnethypoxy]nethyl}ethyl) 4-

pi peridinyl] (2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-c] pyri di n-7-yl net hyl ) car bana
te IS G e /83981 MBERY | o hy

(2,3-dihydro[1 4] di oxi no[ 2, 3-c] pyridin-7- ylnmethyl)[1-(2-hydroxy-1- {

[(phe”y' 3@%{{11 ln)o-? D). frﬁétﬁ’}l’]\Yb ﬁﬂ? alé&lc{Eg
ST RN o T i <

mol ) . 3Thé2865&it7 W mmel)an IDIVE {4 Gral) wind ﬁa yrgler yrgan M@m@r@ﬁtaé oieh spAwm
stirred athyliHds((L6962et ABYS mniddy atdtherfallawddesrnDioZe qvaf0.25h stidwd ami foe

and 0. 4eq OOZSh%Hhﬁ&P&éQthP@MH aﬂﬁhedhuel YB3, @@'@@ﬂnﬁﬁ% drlaetineast i 88 1h.

stirred f 30 mons. e [ Z%tvfﬂhwg%ﬁﬁ ,5@): 8 %@tﬂﬁgq%ﬁ?grgé%%%vyiég}qh

and t reat \Xfatcﬁ
with DCM (tl@em)mthnﬁeredw%ﬁ Orab) qnéféﬁrgct%wet 00m)- dihe opgatps o4,
filtened anttacyapordicdMgR), ﬁlmdmd;edagmrzﬁsckmcbthbmesudm ahramnleograplehdd-

(101ng, 63%, ef &etaweﬂﬁl@ﬂt &@%tprédﬁci M’(&W il GAIdhQBlidiMRd ¢t dff

)

mz 532/ 53 D met hyl et h

(23d|hyan; iﬁ; P/b_{{)rldln7ylnethyl)[1(247

35( et hyl M4 YE 3'#9({ Jg ); 8- napht hyri di n-1(2H) - y1] - 1- {

[ (phenyl met hyDoxy] et hyI }ethyl)-4-piperidinyl]carbamate Met hod

1: A gsel UI(HPN-[B‘-fBr&maa @(ﬁi&h{ﬂhék fl- brillihyl] 2, Z-Binfdtay 1 Lyv- 2—propen- -ylpropanam1de

{[ (phenyl met hyDp ‘}ﬂ&&e fli; 2(&?1 oL o
SERER LA s by e el

7- (met hy| dsopied 3yith stidhynal nwtlmxgimphmﬁﬁ%w(m Fetionel, 13368, §42120mmod
rTm)l) i n R thentRarek et {Pruedor £2h. The reaatich whothepiosled) ttuamdaywich datef 9. 11
Y. 09828 %gng chirh g % ootk 5 e wh BRRBI AL ol e

or. re se
DVF( 10m ))( (94) fﬁfﬂ%’f 15?1?1/% g&l&%ﬂ@a ut on vvas stl rred
at roomté‘ﬁ%éﬁ%flméﬁwgr%w linder Ar. The reaction was then heated

to 60C and stirred at this tenperature under Ar for 1h. The reaction

was cool ecte)w-[ﬁl]sraﬂl@-@ h&thyBRY)- 2R yREins QN-wTs Andit g pkdpyble, 0o, 0. 228
mml) a%?dt% df”' ng ‘under argon. The reac |on vvas stirred

at rt? . A solution of 1,1-dineth
[ 1-( 2- ChI oro- 1A squtlon of N-[3-bromo-6- (methyloxy)—2-pyr1d1nyl¥ 2,2-d1methyl-N—2-propen—

apheny| netlhylpmpghareidayl 2ééd) Bl §1-mmpl)pe rérdbmahodl((20:31)dit hiywhdef drgdi dias kicated
[2,3- c] pwpittfhviter (A0MTE ARy intE amlamhﬁx(oa an&JA@Lﬁu axgrm BEo) dndlitref 40

m) was a
7- (methy g«gﬁ‘o? ﬁgﬂ%& r%%afo% s 38&&‘&%9 Hgééfs sulfite (40 2
ol ) 30pr GHEPAIT 0T RESSEATT A b i x J00mBoThe agame YIRS
0. 967 nmolvyere drigd (IMebBy), @xq/gvaaprzataﬂin th;gmedhqcmln aprdubt/(li 2i8e; 122(6%))cootaenmg
(138 ny, Qesiddhl mbytahbdlor a preparati on see Exanple 5(e)) in DWF
(10nt)). 'll'\t/]g (E§H‘1§Jz°3"l§1‘f?@ (ﬁﬁﬂi“f ed at room tenperature overni ght under
ar gon. |
35  (f) N-[3-Bromo-6-(methyloxy)-2-pyridinyl]-2,2-dimethyl-N-[(2-0x0-1,3-dioxolan-4-
yDmethyllpropanamide
A solution of N-[3-bromo-6-(methyloxy)-2-pyridinyl]-N-(2,3-dihydroxypropyl)-
2,2-dimethylpropanamide (7.628g, 21.130 mmol) in DCM (100ml) and pyridine
(3.407ml, 42.26mmol) at -78°C under argon was treated with a solution of triphosgene
40  (6.27g, 21.130mmol) in DCM (20ml) over 5min and the reaction was then allowed warm
to rt and stirred at 1t for 30min. The reaction was then carefully treated with saturated
sodium bicarbonate solution (200ml), extracted with DCM (3 x 200ml). The organic
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The reaction mxtures from Method 1 and Method 2 were combi ned and

t he DMF viai® 20e8M28%8id under reduced pressure. The resi due RETEERDESASEE1
W th saturated aqueous 15 sodi um bi carbonate solution (10nl) and

wat er (20nml) and extracted with DCM (3 x 100nl). The conbi ned organic
| ayers were dried (MgSO4), filtered and renoved under reduced
pressure. extrects wartedrddMESONcend hepareted gnd pivematagraphed (-89 Yeretlod 100%
Et OAc/ hex aétateAdxan@) b gl the peiduons aneliie: OIS .12, 170%9)i ve two bat ches
of produc é?g%c%’h]ﬂz ?@q 9 and (batch2: lower purity, 78nyg,

189% . mz %\A (g9) 1, 1-Di et hyl et hyl

23d|h dr]g i OXi no e]pXrldln 7élrreth p[ 1- (2- hydroxyl-{[7-(
rret hyl 8xy YXeprBeyb 13—@- @r@l‘@ﬂw praprmoyDEEonxe-1 @Wﬂiﬁ 4rbppthyllamino}-
et hyl) - 4- 6pdnmﬂiyldxy)y3 b?@mbﬁr}&q&oﬁeﬁﬁa&m ution of 1, 1-di nethyl ethyl

(fngtgl B%/drO[l })2pynd 1]22d methy é{V[( 59
ey {fl @ﬁ%ﬂﬁeﬁ%s@ R@Pﬁ%@lﬁ?ﬁﬁ ﬂpfﬁ e)aﬁ&léé 167
ng, 0.248 I PelplhabiC! 3570, O i 9marol y@ﬂ ﬁ%ﬁn@c{ ) vasitipgtod Wél

hydr ogen m Né&lwyelohexﬁmednﬂnmm(iﬁﬂ&na 162¢psmmieandeabutybacryas Risktdy ed
through Cakiugnans) mﬁﬂne%lmuwwsé 3R Akated Et%oeerm Neadhdddctibh dhagHRAd

washi ngs vver gv.apora n du roduct
(162 . Sonfe f‘%esﬂ Wt it PV RRRER 63 Ry fqdﬁhteﬁ%,

(2, 3-di hy&mﬁ%swrtﬁdm S, gy aRATHES a4 phpmptographe é.%‘%%l 2
, 8, 9- t et r ahgtaieddekand)Ho igivedthe pfatingt B- a]yeﬂp@mhﬁﬁhlt%gr?@i»): 1 yOmet hyl ] - 4-
p| per iigi NWIg (ES¥ 33 (MH'). A solution of 1,1-dinethylethyl

(2, 3-di hydro[ 1, ]d|0X|no[2 3 c]pyrldln 7-

| et hyl t h 4- d 8- hth
WY E.(hlgu I ¥ ?ﬂé {@ i‘% ey S b h oss Bt BRe R ramo § o0 g
nol ) i n Hoethy palng@in was cooledtoOCandtreated vmth
EE) [ gtz hyl am ne C@s&ﬂﬁimflﬁﬂ?@& Rl 12, amﬂm@mylpwfgym@mkogtﬂ -Oiokelan-4-
a0 YV-6-(dth aloy t ‘I‘%gnl qg4 n
bt i vl i oS b

/ a

a8 g;
nmol ) wer ewaadhl@tstmd amemdgbl atmaspheye pf hﬁhogﬁn fior 18l dgirpantion Mixiwe Way
1.2eq of tthérefilrbdthirmesh(Dthidfaddf, Clit@ 3Ritimgowidh mork etiednob (ROOILY. Ay lorganic

chloride (flif28vallthenvadchalBaRb Livethe ﬁqd@cc&saqdl&»b%ﬂz@l(m%%%yeat ed to
50C f s 5\4 EE " fg}d‘{ e cool ed {)o rt, saturated aqueous NaHCO3
(10ml)avva % gd) ifi jt Ilf“g‘ﬁeous extracted with 20%ve0H DCM (3 x
100mL). The organic phases 5 were conbined, dried MgSO4, filtered and
concent r at{@d-(2IhPityrducteyppopyth t{methyloxied,4edihpirat ot nagitiedidie R (tA)Rone
wi th 0-15% MeOH( MIom&ﬁrﬁi preofr aﬂdt@lﬁm‘ﬁ%cﬁ{l @b I-didiblan-4-
evapor at ed, qt% ol %15,%}0% iRhhibBge B8 864 5 0A Qe 459
I\/S (ESY) |
aphymp@o g;a P(Bf zreeée btyrcpwf@tegw% BT 5gmpiegg hen
1 2- d| hy drheat¢ i aOtafluniforadtdi There@c‘qlomm@ctmpmshbm ehingeritrapad toetphyaxjmately
Flz pgr Id dlh nyson! Crdubran@ddenifh pethsthir®Ba®bnake AndléxRictedlveitth30% methanol/DCM (3 x
[ 0
yl met hy 13’?1?9 )} ‘%Qép%hﬂt Hﬁgz ‘%Je?ey GiicH 04) 4%3}‘17%‘4’3130"3?% ér% F’l]\-fe ﬁhe cr.ud? 1,
8- napht hy tisai?} %g,ﬁ 615'per| di nyl | carbamate (80 ng, 0.145

mol ) 3a4nd MIBES4pmse 8mm|) in 1,4-dioxane (5 M) was stirred
at 120C for 2h. A further 0.5 eq of DDQ (17ng) was added and the

sofutlon 7 )a}]f(ﬁ' kl}sﬁ 1&'&@5@4% - QuEBh MRSt 1E cgeol T o

rt and was tr

S er
extracted wit h 6@ (3py %@8&5@%&9’?’ é‘%
conbi ned, r@ph@mnqhgét@]:ﬂ)—pm: {?@%‘ig, 9.226mmol) in DCM (40ml) and tr1ethy1am1ne
40 (1.915ml, 13.839mmol) at 0°C under argon was treated with methanesulfonyl chloride

{0.714ml, 9.226mmol) and stirred at 0°C for 0.5h. The reaction mixture was then treated
with water (100ml), extracted with DCM (3 x 100ml). The organic extracts were dried
(MgSQ,), and evaporated. The residue was then dissolved in methanol (50mi}) and
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20 and concentrated to afford the crude product (64ng, 83%. M (ES+)
mh 550 ( M¥®©)20080)28%i2t | e conpound A sol ution of 1, 1-di met RTERIYI8/054621
(2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-c] pyridin-7-

25yl met hy1) {1-[ (4, 9- di oxo- 1, 2-di hydro 4H, 9H—|mdazo[1 2,3-1j]-1,8-nap
ht hyridin-1- yl)nethyl]-4-piperidin }carbarrate 0. 116 mmlrl)
in DOM ( 2 treptedarith mssmul qaronagh 369, 4@ 1 3mmel) andstlrsed shbfoy 1imen. The
stirred atreat’dlofl efix@ife widithes Q‘ealtedllhﬁth\/\ma' (rl Glﬂmlbed{ttaﬁtédrwﬂeﬁ(]@ﬁ(ﬂ X 200m1)

pressure. %M&ﬁ;%%& died (M%S’@Q 8&téﬁhd%?dlﬁ‘ﬁ9§r

R ke %V&“%%%ﬁﬁ%&seé*ﬁ@woég? e

i denti &al MY (B ooz 236f(MB Bkl e 3A. The free base of the title

product was then converted into the HCL salt by dissolving in DCM
(2ml) and &k y ERDiRG W 1'(@@{21{{‘{!&4%3' [v e&l&ﬁmox b 6RH13H- am&@rotﬁgnved

lé;]gﬁ,r:n (rfd % qh&@iﬁsﬂﬁﬁ) propyl(? ﬁfj plperldmyf)ca?bahrx Lochloride salt.

41- ({ 4- [ ( 7- Br odbsauismoty-guethplpayhl $34opyinybmethyD-3t-gihydio hfawphthgridin-
yl met Agl) éZlﬁiIdbﬂ:ne:IHﬁBmg;l 829mpipHent| )-din<@hydethyld-pipdddingitarbamatta266mg 2
286”8 } 1]2-88- &é MIe@4nl Pusticp Bfyol ek dehde@at & fo¥B. The mixture was

2008 2o gy FS’ ﬁ sggried GIRAEHEGIDCND to give theprpductas g

8- napht herieH?Wé“z( |hydrochl oride (51ngy, 0.136mmwl) (for a
preparatld«isﬁw]ﬁn&:ﬂﬁﬁe{l\/ﬂﬁ ) in DCM (2ml) and methanol (0.1nl) under
argonigt rt was Streated with triethylamne (60111, 0.438mmpl) and

t d t t
? 13: (r)rem g r 1 ‘%E; é §dﬁ)§§€]&§§’? tégghf dﬁ(] 4ﬁf ah;luﬁleda%o[car gl(a1 deh
yde (for élag%m@? 3 {fpl e 33(e)) (37mm,

0. 136rmmol ). TheA pelutien @f M/&ﬁlmﬁbﬁleﬁb’i F-&thadroky-3¢[FrMethydendr’eosatdit i on
?f NﬁBH( O%ﬁ}ainﬁ-g@?@ap;éh&lyiﬁﬁimﬁﬂg;yl]ﬁh@}ﬂpagﬁpe@ﬁlmlﬁ)m&mélatee(doth;t for a
ur t 6 AHGHORIrRY1BFl SAIUE S RS R0NE, IS PIBSHANYD ot rt under

bi car Bonat e (38 o
(3% 100nt e R il SR AER IR RN,

chr omat og rre%we@r 2b- m@m&nmrm theg egawaieﬁ and ﬁ@%olﬁ%f%@ a@owlwé e
title Corrp{bﬁ)mt), fasated witkaodioml 10@136 052,08 34 7nivio | Exgi)catadzt 8GR favid)Sh. The

CDC13 A0S wh a%n%o@l%d( A o 1@ed wWes@herlr&ed With wiler é{ O%Q) Zxfractbd With

2 3 Sl bl Sl el BN, Sy

(1H, m, end 2: nya?o Qﬂﬂpe to gyve the pig \ecflats range oil
(194mg, 0%)
MS (ES+) m/z 403 (MH™).

30 (m) 1,1-Dimethylethyl {1-[(4,9-dioxo-1,2-dihydro-4H,9H-imidazo[1,2,3-i]-1,8-

naphthyridin-1-yl)methyl]-4-piperidinyl} carbamate
A solution of 1,1-dimethylethyl {1-[(4,9-diox0-1,2,8.9-tetrahydro-4H,7H-

imidazo[1,2,3-i]-1,8-naphthyridin-1-yl)methyl]-4-piperidinyl } carbamate (194mg,
0.0.483 mmol) (301mg, 0.694mmol) in 1,4-dioxane (Sml) was treated with DDQ (164mg,

35  0.724mmol) and stirred at 60°C for 24h. Further DDQ (164mg, 0.724mmol) was added
and the reaction was stirred for a further 2h. The reaction was then treated with 5%
aqueous potassium carbonate (100ml), extracted with 20% methanol/DCM (3 x 200ml).
The organic extracts were dried (MgSO,) and evaporated to give the product as an orange
oil (159mg, 82%).

40  MS (ES+H) m/z 401 (MH™).

(n) 1-[(4-Amino-1-piperidinyl)methyl]-1,2-dihydro-4H,9H-imidazo[1,2,3-if]-1,8-
naphthyridine-4,9-dione dihydrochloride
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The free base in nethanol and chl orof ormwas converted to the title
hydr ochl dWP3Q80&EB42by addi ng an equi val ent of 4M hydr og@&TEP2HA8{0§621 n
1, 4-di oxane, followed by 20 evaporation to dryness. Exanple 5A
(1IR)-1-({4-[([1, 3] Oxathi ol o 5, 4- c] pyrrdr n 6 yI rrethyl)am no] 1-

pi peridinyl |l methyl)-1, 2-di hydro o[ 1 -i]- hapht h}/
di ne- 4, 9- di oné\ p@laﬁl%ﬁﬁ b}-,dg@et@glethgbil [(49 d10x0-1 2 dlhydro-f-hl%r 9H—1m1dazo[ 2,3-

2,2-Di met h_jf)]ll-Nhﬁsk(t]m;&idmy—llEylyl)etﬁylﬂ}\ﬂrplphrrdﬂhyl}:n”AMﬂ(ldémg, 0.39%mmol) in
suspensi oRpR: f(@rhbh %%tl@dﬁb en }ﬁn&%a onJa 8 wekdrdanadl with S912GCBin 1,4-

Ei%%ﬂwf%%gﬁ@f i %*j%?g%h(?’ﬁe? SRR R
in dry? deg%rstéear@u@,tasedreap nder argon was soni cat ed

for O. 25hM$1(1E$ﬁ)an/zI30éa(N&d+)1\nth 2- chI oro- 6- (nethyl oxy)pyridine
(19.32 m, 162.494 mmol). The m xture was then heated at reflux for

24h. The T%i:f Le, §mea/aporat ed, treated with water (1L) and

t ted 2x 500 Th tr
ot actea 0 PRIPIE T e 2 Sooml. s, st xtaggls vere
chr omaf ogrimplaed] 1(58-71-0B¥apdrndigos, Petions) dydrechende (8mg00.584 mmol) in
met hanol / I@@M ﬁﬂpaﬂd&néthadcﬂ (C.ompQLnder ﬂ’goﬁame klagwested ndth(tAbth#Qigne (58 p.l
iﬁivé)llto 9 d?and Hngydeﬁtrrrgrgég%e t‘f‘tﬁ%f‘{ %hb'ﬂbiﬂ j:?e
of 90% Cgfé@@ LA SHEe 85 ng
N-[ 3- Br orrmmsm(rmhwoﬁyx)rectatpy fqrdhd);aiqre 2ddzlt1@|m Hﬂaég)arﬁé@ﬁlaé) 2t’>2mmolz)c
sol utiign athezeattigh ek Biitred\atrbfor nEfuhiidrd3h befereyadilition i hatnapeairmajeoles
5M 5§h0 ; ﬁgl 684 Zarg&dté 201 Hﬁe&@ﬁﬁngtvhs eﬂr@&agghggz Gh&Rhnbl DAY x
't eat od wiPFRY Bt 9rgarr°tea#farr~r st OB, £YaRersd afol@s@mre&rﬁfme -
and then @p%méﬂlatl@%mt? gvg theprgdugtiop peipaneil 688MBA70:. The ni xt ure
was then NS EBS-E0ntzot527BCTANd treated with 1,2-di bronmoet hane (27.3
{ﬂo, rg%gn tmedoecrr@c;zguob@/rm VUSES 4879HL RGN 'rglqe%qtﬁtrnm m§3a PRVRY2WB 60
whi ch ti gy iééﬁ???%ﬁ %ﬁ%‘@zr%’iﬁ%&%@eﬁ%ﬁ fg o i 9*%3 ‘%
B it 2 1 ey OGS L 5 Tt B b A8,
fl asks neck.4%&52 12K 10D99 (ék sx.hen careful |y added over 10 i nut es.
Fur L her ;Nat er (15Rarek)bavest thb €ifle dgidpeuralnd nidiandl XddEiRorvBEmewky aiveded to
Wit e
then F. e ﬂ%% @gﬂ;oﬂ%%t%%%vm AL QORI SRTRE SO Lot fne,
This was ft %"WB’&“PWWS& hyl acetate (100ml) and allowed to
20stand in the freezer overnight. The resultant solid which

g [ KZ ? al( I2 Io anub 3wad - ({ulrmienhgniﬁou Aasdxddo mgﬂ-?ﬁpyﬁdlqu’ﬂlﬁ:ﬂ@l)a?ﬁgﬂ-l-
(4504 }ﬁ; ﬁ&@?g‘%%@o 2 R SR> B NI PR g

t he r i‘%graphed (0-25% et hyI acet at e/ 40- 60 petrol eum

et her) to gi ve recovered startr n ter (7 264g 34.9mmmol ), and
product as a white solid ( 992 yiehd). The
product fromrecrystallisatli on ro fog phy |were
identical by NMR and L [ nedN ES+ mz 287/ 289
(M, 100% .
NS

Method A
A mixture of 1-[(4-amino-1-piperidinylymethyl]-1,2-dihydro-4H,9H-
imidazo[1,2,3-i]-1,8-naphthyridine-4,9-dione dihydrochloride (36mg, 0.0965mmol) (for
35 apreparation see Example 2(n) in DCM (2mi) and methanol (0.1ml) under argon at rt
was treated with triethylamine (43ul, 0.309mmol) and stirred at rt for 0.25h before
addition of 2,3-dihydro[1,4]dioxino{2,3-c]pyridine-7-carboxaldehyde (for a synthesis see
W02004058144 Example 2(c) or W0O03/087098 Example 19(d))) (16mg, 0.0965mmol).
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(c) Butyl

( 2E) - 342-W020a/1dBMet hy| pr opanoyeam nQj - 6- ( met hyl oxy) - 3- POTYER26080F4621
30 propenoate A m xture of

N[ 3- br ono- 6- ( net hyl oxy) - 2- pyri di ny1] - 2, 2- di met hyl pr opanam de
(78.783g, 274mmol), bis(tri- t- butylphosphlne)palladlu Sl g,

1. 957 mmolTheamature g thepstimpd pige Msdbdetne pddisan pENRBR(ORC {sd. bog, g,

0. 974 nmolQ) 193mrasly., THagasieadvas sdrredlatax fore f1GRE 031 befa dddkmhed swtated

n-butyl ag éo%%o ﬂ%%fm)cma%@% 'rhe%ﬂgmﬁéwgg&affak&a%mm%hyl am ne
o o hé‘?F A AW E ISR TN S o @5@@%5 Sappigegend”

wat er (510@bmatmgplmdc{e@0§(nmethﬂ@olfww i@ givg helres base F thititls componyd as a
ether (3 kleﬁﬁ@ﬂf@élmg'fﬁé%,)onbl ned organic solvents were then dried
(MSO™4), s )ed to give the cr ude product Thi s was

t hen di ss 0) r.0, 0
heetat e 4%% %@T@%ﬁ% P p2of, T D8 R 2 52 G 24527
oroduct  ad3H, whi%L-30R (MW 340313 53 m). |\3/§1(@§+ bk @ég(ﬁw 4,509y
WO 2008/ 1Z8942RA9E=PDa [BA M, 6222 - 662 (Bdif ), 6.81 (1H, s), 7.45-7.53 (2H, m), 8.04 (1H,
342-[ (2, 2-li et hyI pr opanoyHam noj] - 6- (et hyl oxy) - 3- pyri di nyl ] pr opanoat

(e2 E) - 342A[ ?(Zjl ;tll bafe nythe fitle F?mﬁ?“n n n me hano arfd chlS)rogorm was converted to
pyri di ny1]thobys S@ 13“ 9@‘6 a4, eqlilsfi '&}w @gﬁ%ﬁ@pﬂ@ngl djoxane,

under ar gcfulltaxfedbympotanemtcedtym&sh pal | adi um on carbon (5.0 g, 47.0
mol ) 1and then stirred at rt under 1 5 atnosphere of hydrogen for

90h. The rﬁ@[%a n mxture was then filtered through a thin pad of

Ki esel guhwﬁl od rou vvlt further ethanol (200m).
The sol ver® % %‘g{@ﬁ&hﬁt‘]@%xﬁ’g’ 33‘8 uct as a yellow oil
(43.549, 99% . RuseniEIMH(p leraahyloseane(SgLQ@%mmmb(a@)i potassium bromide (10.7g,
7- (Met hyl @9yemmol wibrdidscbvel, 181@@&&@/}1{13&{(225@%:1 aeeted with anSoftitiohwfe

of bubyl %6@1 ki hy lv&'ié?@?(ﬂﬂg o} (ﬂ’ﬁ]nu@e H%ﬁﬁ/ g 8% Ydacon
pyrl di nyI o anoa %E% eaCﬁggWﬁ%g}eg ?égdpscﬁ) lorlt%e%@ttﬂ%f] \k}ngf

, 3000 %‘Kﬁa
cooI ed, t rléa%@cwdtwlmb ace@@dﬁmt) 100} ridespmbined preanie exdmgiscudre paghad
and car ef uht}ywareuﬂalrmm drivd (MgS0,3 dllecedomidasysparated 4o pondieprddudt nequytlles
around 25Qg) ffervescence was observed). The m xture was then
extra ed 0 X 500ml). The conbi ned organic
sol ve%% \% %PrH? %@mfg@d filtered and evaporated to give the
crude product as a yellow solid (35. 84g, 79% . MS (ES+) mz 179 (MH,
100%) . 20 (b ¥pthyl 2-bromo-3-[(phenylmethyl)oxy]propanoate

Z( (1 *t hyl oxy) - 15 ?l&&n 8fMfdnﬂml[@Eﬂw&iet@,l)éxg]pmh@mbcﬁfmgm Mot ifi -

one & treate with, 1 chloride (1,7l 23.21mol)
7- (met hy| SR5Hhang! 03‘9 iy Hgé é‘r Paph gji Y l977‘51 7Y
rmérf " %nét r@ecqﬂn)wwﬁ %lih angic o w"% Biiches @
hydr i de (aﬁ%wblliﬁ(ﬁgg%%fs 5 mml) and allowed to stir at 0C for

20ni n. Thevs Es%)mmmnr(mma)s then 25 treated with
(25) - 2- oxi ranyl met hyl 3- nltrobenzenesulfonate (7.60 g, 29.3 nmol),

t d at t d,s t, f | h.
Vet or (5 {g%@yfaiﬁ?&d@s iRl ol dRaR R A

aqueod$ bi @ﬁﬂb@l@ﬂ!}é)oﬁsmmﬁ}’l}/&@mﬂhérPIE@IEFE@YHrﬁc[(l?hwylrw@thﬂ}@ymgpanoafe
extracted with @@Mt(uae of Eﬂ)-ﬂtfﬁéthyﬂih@l yddibydch[ oA fHokino[2B-vipptidinyier e

then drie &%?4%% rél Z)f?éa%ia ﬁd@poﬁraan%{o@) @ VEsyhhRsig kede

duct . 5
P18y 5 (O Gl SR O %pé%d@lrﬁnag&%‘rw%y@mafoge
napht hyr i dﬂﬁ@&@tﬂm@l)eanﬂkpgtﬂswm&ar ate 60 g, 6.22 mmol) in D 0 ml) was
7- (meydby| dixyied o BEZRIndstpreidrunds argdrhio P- 5& Zlfheisdiydrtmw&re&emoved under

reduced pressure and the residue treated with saturated aqueous sodium bicarbonate. The
aqueous was exiracted with DCM (5 x 100ml) dried MgSOy, filtered and concentrated
under reduced pressure. The crude product was chromatographed, eluting with 0-100%
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35 naphthyridin-2(1H)-one (1.167 g, 4.98 nmmol) in DMF (20 m ) under
argon wasweaesedsg 120C for 6h. Reactign was then evap®CIERI008/4§4621
chr omat ogr aphed (0-20% net hanol /DCM to give product as an orange
solid (339ng, 31% . Ms (ES+) mz 221( M+, 1009% .

Alternatively the reaction can be heated with m crowave power at 160C
for 40 40MtAAc/40¢4{) petroleun pileh Wpprdpyiate fTactions were combined and evaporated
{[(2R) - 4, Indéerasduckd %re&s&el'ﬁhd @bigae wagHed Idissofived oD CM(SBnfl) and washed with

1, 8- napht W C'Id" % 5%% )élz}yeflwfab E’ﬁfakéﬂé&‘)ﬂh):&ﬂ%@ ev¥fdrated under
2008/ 12894 /EP 00
(15) - 1- (h 025%’1"@’“?96?3 uﬁ"lﬁl@m m dazo[ 1, 2, 3-

W1, 8- fap %{(Eﬁhlﬁ/@ dMH Bhe (1. 909g 8.67 mol) in DOM (100 m) at
0C under argon was treated with triethylamne (1.450 nm, 10.40 mmol)

grldo;[/\ggnt '(E}meﬁfglcﬂy%’iﬂﬁd Qf?;l-cﬁﬁjrdiﬁ[l Qdﬁﬂﬁmm 3- ﬁﬂlﬂfﬂfﬂe h%leetg(g:}t Itc-)tr?eﬁ‘ydroxy
[
m xture smgﬂylfneﬂéflgé ;III\I;ﬁ thy gt?ﬁﬁ heﬁ(ﬁﬁ % rba%ll%—%r onaf.e (100ml)
and the mi xt ur ¢ splatieneimethylP ESE%W i ned
or ganil@ sqﬂmethys{[‘(\hﬂehmh@mledml)@dﬂcmmﬂ)}amfnd){lqnpmcm:d]évapor ated to
give the g @ﬂylhiéil@'[)%ﬁ?]p@é n{)a(t@@arsﬂngm 141mm01) in dry THF (8 ml) at -78 °C under
g;e ?ﬁﬁl 1n§tpganeta%ﬁ§£ﬂ¥@m @Zh&u aillah) elTﬁBe 4R &m{fxpgz%il& ]
m) and t R AWE Loy i 19 11 meg;d &mmﬂs %}Fe@&ttﬁﬂ%f 2h byfore
1, 1- di net hydisiohpf watep (G émDd thenisodinmamsrexida(Ut8 Igl 0137603mnﬁﬁran§i thpmgvater
heat egsat (70fl). The 2ikurdNvbether Sferétfoe a fudhad 2@t fty Thd fepbltidg mixture was
pi peridin ?éd%ﬁ%& h%:i;%ﬁg HE & 160 ﬁ fmpl:amﬁfﬁgd YA bR whshifi 2w

17. 34 mol WEer e . a

(heating I5 ERCI{M@%E? AREHE Bfeisi}’ﬁe agé%rﬁlﬁ?er%ra ({)]ﬁ fg%gg‘ﬂé‘f’léiﬁure f or
a further MBESHenzeddt(MIh hi xt ure was then evaporat ed, 15 saturated
aqeous NaHCCB (200ml) was t hen added and the m xture was extracted

Wi th 1etf[m1sz%mo?&@ ﬁ(;m@ﬂﬁﬁle&@h)& Y &njihan dried

é!?.sé"” Msf' & ‘e (R Bt fr)“dEl z?ﬁg%?ﬁéﬁ?@#ﬁétf "y brown

WLR) - 4, 9- d| oxoflSUZuB‘PIh9 bs b MPP@WBW &a g[kwdg)[éﬁﬂcp?x@o@ 3-cIpyr in7-

napht hyr i dilmethy[li-(2ebydrd3yv-4-{piphemiloiethyBony]bethad ethyl)-4-pipersioiylchbamefe

(11111[ ?é g}t %@% P% (2%3:?}] mén%l) §ndht§§%% Eﬁ—rﬁg (0.049 ml, 0. gjsé)f mmol())? in D;:lx:i[ (S&m aé ogﬁ
h éva ated Wi ﬁ anes %é’l IB oI W,

.tnyrlI 4. di SlapEd t Ysalmo RO} epSTe A @ %&T%Tf %tﬁh%ts‘@l e %f]ﬂr“kﬁ f

mol ) and Ot 2egrof 2¢tbplemdncand (R4g dfoncthanesutfoayt eld@ndfowawided laad thegeaatign
to rt. Thetir8dedr W mik XThY Rasih rhixeat &ds Wlhted &&ﬂl@@l\/ﬁ@Oﬁﬂ}kﬁ@u&a@Gﬁﬂl

sgfy"veéooomefa‘?ﬂ‘f he %ﬁ%@t %*e?éggigr‘%}he‘?;m Yrphe !, ¢
o1 udo IBr odNeES WETeFomy o Bibed shd Gudord %ar Pssuré

further pde theomuds produdsdhadreg, 63788whigh “msysedrmﬁhquﬁ ller@nnﬁéa@me (50

m) wth DPQBSH(/zA%82/54 (MHTY mol ). The reaction was perfornmed and
wor ked up as above and the combi ned residues were chromat ographed

0,

0.0y LA A S R

401( MBS, A X3%{2rgxo0-3,4- dihydro-1,8-naphthyridin-1(2H)-yl}-1-

(IR -1-]( 4{-[@!trenilﬁmkt}gi)pgy]mhthw}}rhsylwr@péhdzn}d]dar;hzima%edfH 9H i mi dazo[ 1, 2, 3

-0-1, 8- napht hWI @bie: A Bhdioane 1dL MQ'E Al qg chics@1ut i on of

1, 1-di et héf{p I el bl (Rt Sr 9495 d%nﬁj(% iRy bk A Tdioxino[2,3-

c]pyridin-7-ylmethyl)carbamate (101mg, 0.190 mmol) in DMF (10 ml) was added
40  dropwise to a solution of the sodium salt of 7-(methyloxy)-3,4-dihydro-1,8-naphthyridin-

2(1H)-one (33.8 mg, 0.190 mmol) in DMF) (10 ml) (prepared from addition of sodium
hydride (9.11 mg, 0.228 mmol) to 7-(methyloxy)-3,4-dihydro-1,8-naphthyridin-2(1H)-
one (33.8 mg, 0.190 mmol) (for a preparation see Example 5(¢)) in DMF(10ml)).The
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i mdazo[1, 2,3-W1, 8 napht hyridin-1-yl]methyl}-4-piperidinyl)carbamte
(1.532 g,wo28B/RABiZ) in chloroform (20 m) .under argon RCTYEP2@$d54621
treated with 4M HO in 1, 4-di oxane 40 (10 m, 40.0 nmol) and stirred

at rt for 0.25h. Methanol (20m) was then added and reaction was
stirred for a further 0.25h. The reaction was then evaporated and
triturat edoltion wasstingd algppaytemperaiure ovgreighiomdgr ausTheresctioniveas then
vacuo to gicwted tdr60°Crandrséirrpd atithest temperatune onder fwlfod] if. Thé 48gtiod 8A%FooledND

iOF?/Af 1%\?“9 ﬁfr@f{ E‘H@p&{ SRdadin hﬁr(dé?@)l 1 rﬁ{l @éggﬁﬁg &vﬁ%@%d%%do\[mlth Stlrgmg] L
, 8- napht Y 04)%‘2“ Z‘Jhﬁ f%ﬂ%%wgg H‘Ff’oﬁ? f y

or i made by this general

rret hod (Exarrpl Methag 2( pysplufigs Oﬁiér E’@HlY\lﬁﬂéﬁth@ -shloggple ( Chi ral pak
AS-H (5 m{{:Qphﬁg)lmamgﬂ)bmﬂm;hthyb}dﬁleyl}}4q11pag;idmﬁ](kﬂainhydnn[éy4]d1pxm9[ﬂri~d to
be R (k) cJpydd ?)mems} carbamaté(mg 688 m@fol) in DMF (10 ml) was added

(19 2- [ s a1 o) P il e
(S5 o %6 o m@iﬁ%p}g,w %wﬁﬁ%qem}é% e i&ﬂ AN lrm(hzdﬂ 60%,

rt under élﬁgamgy@%% mezt po Twmethylok ek hidahyidne 1 Gonaphthymidin-2(160- qnmslgs
and stirr egy ®77Mtmmel) (fbrdPrepatittonsset Bk@pleViis)) ihPME (10ailpITHé §dhution was

[ 1, 3] oxat % L@roé Ctl: fa vé’nfgﬂ ge (for a synthesis see
o R R o

4. 62 mmol waanemevgdungdgr reduead rfressuns The Blidug s teaied ive aﬂagatp égueous
treat @d Wsbliugebivirbbede eslueii@ OMAHEBVt40Q0M)) addxexttedoithd @it (3 20%

met hanol / T e €ABhkd oiéaglcqué}g ner d}{eawgs(%tm@e%@aﬂa%ﬁodéd @fller
(it hanbi m o e TRt dn SR S pRyR ?R%gt%%%wah&m% e

met hanol /
br own soI iFOAshexais. ADPLOpSiaifActiogRypre copibin jghes ofiproduct
(2H . Yb#Bh1L. 195mgm%mnd @a@02 Aowbr iy, mg,zs% 2 55 (1H, ),

60%75M§ghspjm/226 (1H m), 3.05-3.15 (1H dd), 3.85 (2H,
s), 4.30-4 40 (IH, 4.5 465(1Hm)495505(1H m, 5.75

5200 (1K, @)L, 1?1;953#%12(2@5&@%@ S %%7r}ﬂm§é@fkgﬂ£@fgxy-

(15n) wad-{[7eatctidrlony)i2-d- Hetdihydroilelt- nq,phtke,tridm 1 @D~ hmethyly ethpl) €t ed
to gi ve t éridiiﬂ camaphwdr ochl oride salt. npl e 5B

(1R - Ot eﬁ% & @'xgta B¥ihb flnopr i din
%0 Gt ongl )a'él% ?%7(11@%;0@0( gﬁ?x[“%ﬂl ‘%& &ﬁ?

[5, 4- c] py r{|[@hﬁn)6myt}ryﬂphy]mﬁh}ﬂkﬁ]thnl)—4 plperldlnyl]carbamate (167 mg, 0. 248 mmol) in
pi peridi n)&ﬁaﬁetmllﬁl) iluaghgldﬂ@gdrmedﬁldt l@ﬂospnedﬂm&dgea p3essinfe-far Gppropithdisly
i di ne-4,9- gjd acq{eo%%svfﬁ rddthiRA Rk ﬁﬂ%ésﬁ@ MahB1. AR £8inGined

ncentratl o tr,eat

AN M eﬁe AslasirgtR e %ﬁﬁfgﬁgﬂ@aa@éag%ﬁ@gﬁwe R

as the bermg)e&l&’o)salt Exanpl e 5C
(1R) - 1- (O-MI§ [(BS3] Bxessd @M%, 4- cl pyri di n- 6-yl met hyf | ani no] - 1-
pi peri di nyfl met hyO 1, 2-di hydro-4H, 9H i m dazo[ 1, 2, 3-41- 1, 8- napht hyri di

(CRAt b eE b Bl Sylnaidi et (-e-diox

tetrahydro 4H,7H-imidazo[1,2,3-if]-1,8-nap thyndm- -yDmethyl]-4-
piperidinyl}carbamate

A solution of 1,1-dimethylethyl (2,3-dihydro[1,4]dioxino[2,3-c]pyridin-7-
ylmethyl)[1-(2-hydroxy-1- {[ 7-(methyloxy)-2-ox0-3,4-dihydro-1,8-naphthyridin-1(2H)-
yl]methyl} ethyl)-4-piperidinyl]carbamate (162mg, 0.278 mmol) in DCM (10ml) under

40  argon was cooled to 0 °C and treated with triethylamine (0.046 ml, 0.333 mmol) and

methanesulfonyl chloride (0.026 ml, 0.333 mmol). The reaction was allowed to warm to
1t and stirred at this temperature for 1h. A further 1.2 eq of triethylamine (0.046 ml, 0.333
mmol) and methanesulfonyl chloride (0.026 ml, 0.333 mmol) were added and the
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401- pi peridinyl | met hyl)-1, 2-di hydro- 3H, 8H 2a, 5, 8a-tri azaacenapht hyl en
e- 3, 8-di one hydrochloride in eluent [10% MeCN in water (containing
0.1% TFA)] was applied to a preparative reverse phase HPLC col um.
Product - cont ai ning fractions were conbi ned, WO

2008/ 128942R6dn EMH26D8/10648RiEht dnfiether h2eglobmdthytncea{0.64teml, 0.333 mmol)

} y lolog :MI In ZQld miRanRiQfba Icmz%e bt 0@33 %nﬁélb KeYe ¥d¥el 8nd BR%blution heated
(1R) - 1- (? Eg‘%??%h tmjj sc%\(l)feﬁlltg) hf%%(; ug/orulsﬁl 903 (10ml) was

5yl met hyf g Bﬂlﬂf‘é’}l? B tFAFFadw 85 @WP%PEE&E’&[PP&@GS
34/ ] - 158- weaphbaorhkinedii dred MEEQ, dﬁﬂterddwdd@omemratdé The@r@MN@oduct was thek
suspensi Of&hﬁfmatographed eluting with 0-15% MeOH/DCM. Appropriate fractions were

D s i e A
(for apr% ?(%gé Ie 5(j)) in chloroform (20 m) and

nmet hanol (1 nl) at rt under argon was treated with triethylam ne

(0.5720m ()4, llllblrﬁ’ﬂ‘l'hb'])e , stdikyides] 1 A dibkinb[;3-0)p3Ehin-T- bﬁn@cﬂjfl%gll @5, 9VEx0-
e o henctlayhl- g0 &rf fﬂ’é?{."i{sée R B At SRy,
1.369 molPjP i}qa’r'braé}fefor a further 0.5h. The solution was then

treated with Na”BH(IW@) of 1. 87omethylettyh (213-divydrol L 4tdoxine 2 el paridint 7-f or
0.5h. The'ytmabi) {)n[(wasdlbh@n 28,0abtedhydick 4H T imlhah;&iﬂl agm@pus-dh!phﬁ@dm-l-

i 5artt RIS B 5 g e
chr omat og alg 6’6 ?H}Eg ekita(.li lg{“@ﬁ‘fﬁé ‘)f(?lﬁ]gﬁ%‘é)s Cb? PQ

title combb(ng %s lded gnd theselptios stirred foargdisgher 2dod he mgxtus wassilowed fo

466 (MH) . c8bl th CDEIBwaE@kddryith s@2 NaH@B, ((mhﬂ) Mhe aquedds layd2whLektrac)ed with
2.12- 2. 39 2021 ON/Bc 32 ?(ﬂ)nﬁljl-therﬂrgaxﬁ o13-whefe e&hbmea dn%d?\ﬁgfﬁ@ﬁﬁlt%?ed
4. 28- 25)48 gg ndhtrded & ASd thel HudfhroddeBame O30kt

2H
(2H MS (ES+) m/z 550 (MH™).

(j) Title compound

A solution of 1,1-dimethylethyl (2,3-dihydro[1,4]dioxino[2,3-c]pyridin-7-

25  ylmethyl){1-[(4,9-dioxo-1,2-dihydro-4H,9H-~imidazo[,2,3-ij]-1,8-naphthyridin-1-
yDmethyl]-4-piperidinyl } carbamate (64 mg, 0.116 mmol} in DCM (2 ml) and HCl in 1,4-
dioxane (0.291 ml, 1.164 mmol) was stirred at rt for 2h. The solvents were removed
under reduced pressure. The crude product was added to an ion exchange column and
was eluted with MeOH (20ml) and then 2M NH3 in MeOH (15ml) to give the free base of

30 the title compound (34mg, 65%).

'H NMR and LC-MS identical to product of Example 3A.

The free base of the title product was then converted into the HCI salt by
dissolving in DCM (Zml) and treating with leq 1M HCI in ether. Solvents were removed
under reduced pressure to afford the title hydrochloride salt.

35
Example4  1-({4-[(7-Bromo-3-o0x0-3,4-dihydro-2 H-pyrido[3,2-5][1,4]thiazin-6-
ylmethyl)amino]-1-piperidinyl} methyl)-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-
naphthyridine-4,9-dione hydrochloride 1
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(1H, s), 7.42-7.53 (2H, m, 8.00 (1H, s). The free base in
DCM MeOH wORo¢sIBR#E was treated w th one equival gnt of PRITAIRIGB/ 54521
di ethyl ether and then evaporated to give the title nonohydrochl oride
salt. Exanple 6B

(1R -1-({4-[(2,3-D hydro[ 1, 41loxat hiino[ 2, 3-c] pyridin-7-

yl met hyDam no] - 1- pi peri di nyli met hyl)-1, 2-di hydr o- 4H, 9H—i 'Qjazo[ 1, 2, 3-

]-1,8- naphthyridine-4, 9-di one_h Ior|de
(1IR)-1-({4-[(2,3-Di hydro[ 1. 41oxath no[
ci pyridin-7-yl met hyDanmi no]l- 1-p perl }nhlthyl \1 ydro-4H, 9H i m

i dazo[ 1, 2, 3- 0-1, 8- n&hiat b ®- d| onethas As£0l véd i n net hanol
and treat ed wi th benzor¥ acifd (1féquival ent) .BEvaporation of the
sol vents under reduced esgslire _gave the product as the benzoate

salt. 35Exanple 6C
(1R)-1-({4- [(Z&nﬁ&my@ﬁm[ 4%11%@“151 é?ﬁlﬁ 1)°m&ﬂ1 Y i2ddiRydro-4H,9H-

yl met hyDa”%:ﬁfak o-hahen fb&%? Q{h ri‘c{é(%!rhlg”b A
- é I’I
J(?m)l ? ({@rmaf%grog]se&%ﬁndﬁ wQF E?,raﬁ AR PIWE?H 5 v erff%?ﬂldﬁérﬁ%ﬁs

nyl } mefhy Itieated 2vith tmgthytangikie @9#2,60 43 8amol) Wil st1rred at rt or 0.25h before addition of
2008/ 128942R6HoER308.8/ 408 Gdrd-2H-p e &1e 2sph 1t fiikeine-6 JafbosthldeRyde (for a
hydr ochl ory ﬁO%ﬁ@ a@ ds85 BLAHAL %&S z{éﬁﬁi% gqrgmeﬁﬂ&ﬁfy m
Pr oduct - c SHt ?ﬁe t ftrigk %#gre\ﬁé‘ﬁgloﬁl Qf‘ Ofmmol)- The reaction

concent r atveasistioph irlﬂ it Ferch further Qplobefere dditipriot sawrted aqugeus sdivm ed as a
whi t e 1gol Ibtilcamzlda R0GITEE afiatiiconasoaseiact®? 86th BYExatahel/BCM (3 x 100m1)

(1R)-1-({ )Qra-E t&&@nﬂé@(ﬁ 58 eJN, Q}atéwﬂa&ﬁlmf%
A LA SR
5,6, 7, 8- té\@&ﬁ@@rf@@ﬁ&f hol i necar boxyl at e A sol ution of

1, 7- oct adigFC AL POOMEZBD32 1 SR, midl. 81-Ry0 (mammeé (PH, ®52150;2.75
30. 1 I)3Hnm§ir2/931§@§f(fﬁdm} 340413 quﬂ s 1;‘333'8 @HY9N48D-4.41 (WBE

o L AR et i B i

evapor at ed!H¢Peat ed with toI uene (100mL), re-evaporated, 15di ssol ved
in DCM (100 ml) , Thici freedraeslint thetbayth and shorqfoqnaWamtoweas@togmh title dlydrochlgride
\gc}vn h4DC'e\sAo sQlt B2 RHGIng%h %Q@'ﬁ/@lgﬁt\/&p%ﬂ %@6 exflrs]m@ﬁiwi %%';;’aﬂ?ﬁdnc(, Qoll&@—‘:’é()jb :

en o met hano 0 give product as
an m%greegg%{r%&%%% 219%. M5 (ES+) miz 206 (Mﬁ) 28(b)
5,6, 7, 8- Tetrahydr o- 3-i soqui nol i nyl net hanol A sol ution of ethyl
5, 6, 7, 8- t dixazmple 54- IARYde({H-H(H1,3 hisbod§idaalpyridinzG-yhmetbyDamigatl- i n
THF (50 M pip&idinyB metRyip1 ,25dib9dr AAE, SH-SRido [¥,2,5- |- 18: hpl{thitidin e, Don

in THF, 6. éT%yd irifieel ) and allowed warmto rt. After 10 min at
rt, water R/Iaq NaOH (1nml) and water (1ml) weregsequentially

added and the m xture sti rred at or 50.5h. T xt‘tjre was t hen
filtered through a short p |es Igu u \ng THF
O

l

N =
25

(a) 2,2-Dimethyl-N-[6-(methyloxy)-2-pyridinyl]propanamide
A suspension of trimethylacetamide (18.08 g, 178.744 mmol), Cs,COs (68.823g,

211.242 mmol), Pd,(dba); (1.488g, 1.625 mmol) and Xantphos (4,5-bis-

(diphenylphosphino)-9,9-dimethylxanthene)(1.880g, 3.249 mmol) in dry, degassed 1,4-
30 dioxane (800ml) under argon was sonicated for 0.25h and then treated with 2-chloro-6-

(methyloxy)pyridine (19.32 ml, 162.494 mmol). The mixture was then heated at reflux

for 24h. The mixture was evaporated, treated with water (11) and extracted 3x DCM (1L

and then 2x 500ml). The organic extracts were dried (MgSOy), evaporated and

4D .



(50nl), organic extracts were then evaporated, chronmatographed (0-20%
met hanol /PGP IRsBReve product as an orange oil (0.572g, PETHEP2008B54621
(ES+) mz 164 (MH+). 30(c)

5, 6,7,8-Tetrahydro- 3-i soqui nol i necar bal dehyde A sol ution of

5,6, 7, 8-tetrahydro-3-isoqui nol i nyl et hanol (572 ng, 3.50 mmol) in
(DCM) (10 chto)maé@graphedr(a 0BYodomn 6§ Petzelewm\etlien thearﬁ)g%ﬁé@@hmowaca\é) to
(3.047 g, &Eetmemmi@oumds b heltovs talld @6. 1al g,ri21f1an n2hol, TH%).rlematd Hactions

m xt ur e t
By B S MRy S Corog b L
crude ro 77% . M5 (ES+) mz 162 (MWV).

mn 0 &435ng,

(d) Ti | el\&%ﬁ%%tbrm/z JOSUO 78942PCT/ EP2008/ 054621 A
suspensi on of
(1R)-1-[ (s??a;m @(Brbmeleaeﬁétﬁyleywzrs thil-b deméwﬁ @pdkdefilk M dazo[ 1, 2, 3
-W1, 8-na di.ne-4
(for a pr epari qJ' Ut %%g F‘gthg F?y Igeqcﬁf) @é%ldl”g]png %1%%1 5@8'5)011&
net hanol (26446 Fn“)m%lﬂ mrTHﬁr( mb)rlgér'i gegkedd eI frcter
(97 glip 0.uG8& angm yaseublst tor-FREC atd freatédwitd 2Biy! lithemnbE3L ul, 6811 S5
tngenot r2 gatn%ﬁ b& 5 I?%HFI:F% dn8 iKAdived & wanhl wS(mt hnegrrdaak dehystean( t@ﬁe 6

o en
treated Wnilﬁlggﬁ(ga n)r%,cot) §I} 978 %&n%é%gfeﬁ vﬁg PQ Tlgfgm%gﬂhgﬁé (?F) BVY?IF 349
0.5h. The m@alapweml%ww%@ﬁ (B hesplyomvass! SPGB tagpReEgre and
(100ml) antrred atrraomadmyetatur® G3fetinaies by Bdish titog ait tieomiid whidthlead formed
conbi ned QiFENLE agath FGatwasbBRredhi Bk dtAdES0%h) gas fbubmemah plec/eﬂﬂmrcﬁieeﬂthe
and 10 Chrﬁ%&%ﬂ@%ﬁ@r 61%0&%%‘/%?&1&%@&#&8 éfé)veg'l nifltBs. iFh ﬁe @r Of
thetltleg(%ﬁg und a Wn SO gxs
wae (Nt CRRRS saosn adeed fid he mmiine w4 ¢ Cte ot (
2.15- 2. 38 Theldombjned oagadc Bvenss were therrrdfeedf(P@S é,st"dtem mmowmqtogme the
(15ml) wagridegréddt WHisiwantce dissolatdintwatn dthlHCitaten(100mi)ant aHowed toand

t8he“ 84 2P QaAH & tHe Fr¥Sovelifglit ThreFMRANYAOSRLR Eh@?all?s%!i but was X3P,
(1R) - 14{ 4BV isreoplesdichd o érﬁ%%gr%? A i veyp e Hop RS Aie
i peri di nyIsphe{4d/660g1132 0 Imple 6% ya¢id aytsate was gvapprated endhe EestRi o
i ne-4, 9- dvasrardmydographiodr(DS5% et Ad&xate/40-60 petroleum ether) to give recovered
starting material (7.264g, 34.9mmol), and product as a white solid (8.038g, 27.992mmol,
25  10% yield). The product from recrystallisation and silica chromatography were identical
by NMR and LC-MS and so were combined.
MS (ES+) m/z 287/289 (MHT, 100%).

(¢) Butyl (2E)-3-[2-[(2,2-dimethylpropanoyl)amino]-6-(methyloxy)-3-pyridinyl]-2-

30  propenoate

A mixture of N-[3-bromo-6-(methyloxy)-2-pyridinyl]-2,2-dimethylpropanamide

(78.783g, 274mmol), bis(tri- t-butylphosphine)palladium(0) (1 g, 1.957 mmol) and
tris(dibenzylidencacetone)dipalladium(0) (0.892 g, 0.974 mmol) in dry, degassed 1,4-
dioxane (600 ml) was treated with n-butyl acrylate (47.1 ml, 329 mmol) and

35  dicyclohexylmethylamine (64.5 ml, 302 mmol). The reaction mixture was then heated at
80 °C for 4h and then at 120 °C for 3h. The reaction was then evaporated and water
(1000ml) was added and the mixture was extracted with diethyl ether (3 x 500ml). The
combined organic solvents were then dried (MgSQy), filtered, evaporated to give the
crude product. This was then dissolved in DCM (300 ml) and chromatographed (10-30%

40  ethyl acetate:40-60 petroleum cther) and then dried in vacuo to give product as a white
solid (87.412g, 95%).
MS (ES+) m/z 335 (MH*, 100%).
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| z (a) Ethyl 6,7-dihydro-5Hcycl openta[c]pyridine-3-carboxylate A
sol uti on YO 20085283t adi yne (1.242 m, 10.85 mmol) and etPGFIEP2008/054621
cyanoformate 25(1.063 nm, 10.85 mmol) in dry degassed 1, 4-di oxane
(100 m ) under argon at rt was treated W th

cycl opent adi eny| - Cobal t (1) - di car bon and t hen
RSB ) F A ER AL RTINS A ok o SR et It
t ol uene (100ml)A soletiorevfipoyld@EY 3-[2i[ s Hirecthylpropoid ko Ond]y§-(théthyloxgd3-

through a psheflylPRfropbndsteas| mahy, 13 BhdtdING: ethdndl Q@mmlqhﬁ@@laegmww
evaporat edeaf v@@f ?@Eﬁ%ﬂl‘&?ca(rﬂo Yoo At ErL R gl e

0-10% pet h
219) . ) @%gqu here/of hj_f ge 08 e reaction mixiure was then Hltere hfou hin

6, 7- Di hydrp@dBFKae;sclgubemaalﬁmg tti;crprdduct gghghewith Aothes Sthasel| (2@Gmh). Bie solvent
et hyl 6, 7-yglishvey e Eﬁa&k‘l&b@ﬁ%ﬁi@dtﬁi Vi élioneoiB(43549099%at e (427 ny,

2.233 b,4- 78C und t ted with
2.233 n?tl)lwsr(uﬁﬁ' (2233%@@4)109/93 under argon was treated w

3 mol) and allowed warmto rt.
After 10 min at rt, water (1ml), 2Maq NaOH (1nl) and water (1mdl)
vere d8qudexT-GViethylodaa dadibiydrnd, &ﬂ%ﬁhﬁh@@ﬁzﬂr@dmm rt for WO
2008/ 128942PCT. /AEElZﬂQ&/ &%QHB [Q- [5112 dimethpipxdpaneyy@ninb hémkthytosrypa-

through a Hf A afSatd B3R! HYBE mBbl il MY i ﬁféfﬁh) 30(911"1%{51 6M
extracts zlﬁ&g&gﬁggéﬁra ?I I’ a ﬁé é}% ano

t

( ﬁnﬁl) Vesp(ttapsfsrrvd 5 hjk conispilagk p &pﬁwalw% eﬂttgﬁeh@ Bata&ﬁélﬁp @érbonate
A sol usi orfreqhirés a?feﬁhdﬁ/iﬂg@(ﬂi}dhceﬁet\&pmba{vas phseindidh-Theythivbirb aasthe 189
g ) ; a ﬁ SZ AR d It DOYA M3 k5000 eTh@EcﬁﬁlSlnt\Mi?r chfie 3bRentdiviche t%lﬁn
11 Cor oq td%sﬁttt%%étﬁﬁ s aaégf'%ef iR e Q0 bl B St 1

(40m), t K&3. ’r‘@gﬁl@ extracts were evapor at ed to gi ve the crude
product asva (BS-tm/z0i719 (MHOPOYH9% . M5 (ES+) miz 148 (MH+). (d)
Titl epgonpound 15A suspenS| on of

(1R)-1-1 (lt arrrt {;1' Qg)o de)?l%ﬁ%ﬂﬂéﬂt % cﬂh@%‘ngOS ﬁ%{a idin-2(1 F)-one
I m dazo[ 1, 9 f ﬁé% A %ﬁﬁ ' ge
0.220 mol ) (f “B% &PF%‘H loxulsS gtifire- | ? e - é“ﬁi
and net har?dl9 ngod) il DMEH(19Q mlyred §FC @ngﬁmrmwa&féwt@tiwmh sodium hydride (60%,
triethyl ani3® 4 33.50hno0). 468 All6wed jodtid a6040 for @0atin.i Thefredction 2Tkturdves then
25  treated with (25)-2-oxiranylmethyl 3-nitrobenzenesulfonate (7.60 g, 29.3 mmol), stirred
at 0°C and then allowed warm to rt and stirred at rt for 1h. Water (Sml) was then added.
Reaction was evaporated, saturated aqueous bicarbonate (500ml) was then added and the
mixture was extracted with DCM (3 x 500ml). The combined organic solvents were then
dried (MgSO ), filtered and evaporated to give the crude product.
30  MS (ESH) miz 235 (MHT, 100%).

(g) (18)-1-(Hydroxymethyl)-1,2,5,6-tetrahydro-44,9H-imidazo[1,2,3-i]-1,8-
naphthyridine-4,9-dione
A solution of 7-(methyloxy)-1-[(2R)-2-oxiranylmethyl]-3,4-dihydro-1,8-

35  naphthyridin-2(1H)-one (1.167 g, 4.98 mmol) in DMF (20 ml) under argon was heated to
120°C for 6h. Reaction was then evaporated and chromatographed (0-20%
methanol/DCM) to give product as an orange solid (339mg, 31%).

MS (ES+) m/z 221(MH™, 100%).
Alternatively the reaction can be heated with microwave power at 160°C for

40  40mins.

(h) 1,1-Dimethylethyl (1-{[(2R)-4,9-diox0-1,2,8,9-tetrahydro-4H,7H-imidazo[1,2,3-i/]-
1,8-naphthyridin-2-ylJmethyl}-4-piperidinyl)carbamate
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solution was then treated with

6, 7- di hydWe2808/2§¥2opent a[ c] pyri di ne- 3- car bal dehyde 20( FELIERH8/0§46220
nmol ) and stirred for a further 0.5h. The solution was then treated
wi th NaBH(QAc)3 (140 ng, 0.659 mmol) and stirred at rt for 0.5h. The
reaction was then trea atura gueous 00,
extracted with/80ktign ﬁfa&%@%gxﬁn‘ﬁbﬂgﬂﬁ 5 g‘ﬁ%twé’é’l\laﬂc%t?% ?\%Oé?g%
extracts wirleS-daphelyr{ditgsd)9)ydiota (1t%0e 8. 6@\1&@9})&1@ BEM 0 Timbaw@tGundaphed
(0-20% nety qkmMatetdoWﬂm Heetiyh enfneqwbaﬁﬂ .40 fendl) aﬂdetheoﬂmuﬂ@uﬁsn

251 i ght br S04 b %o &%t f FS
e el "%g i @ﬁ%) 5%
§5g2/H:z), 1 Irpacﬂ.))n 94§ }reatgd gfit @a@ﬁa 1’1_111169.)]8 1&ar§5gnfgéé O(J‘ﬁ_fmd

m, A4. 92 5h@&v(tm|e| wa@extrectmwhszcmﬂ HOmlY. Thg combned organicisolyengpwere
(2H m, $he'1’»18dr(eli 4)30MTed bdevdpatted to gwa\dweﬁue &t&xﬁeﬂﬁf&[@ﬁ}% 9-
treated wigidy ong Sﬁﬂfé cﬁBtzlhﬂfHJi%]dig& 1 -gfr]-qt ¥ )J?ﬁlin-é
evaporate % % d with
5( 1R - 1- ( FRetpee s mRtr TS s ﬁ cﬁcﬁto%l ';He @fx %fj“iate wi
pi per iL8i nylyrids exy 92 mlzl'b%grmqi) imethaletiyl 4-pipsridiny]cagbasmgin (hit £d
i ne- 4, 9- 35. 3dirame ) hyid hestad af‘mﬂe fom}Q@ﬂ’&f 1@18%2@{3#&&12&@%@&4621
A sol utio 615%1)/‘18&1‘ n?a%f 117 ﬁ%{ e ygidm‘é%laoml 17. 30 e Wkre
1

?ﬂy?naﬁlgrer dztgi etml?ﬁé% IE 518 ewefl o e uxQﬁ‘ea%mg blodk™ 9(358))( G rezg 09 was

cycl opent éﬁff@fh?‘l thisgpmperefure qu@afﬂﬁbﬁ h. The regetion mixtong wasdhon isporetsdn
heat edsat satefdtetkaqebesNaHE)|(200ml) evap tlﬂeﬁ(hddi)d sraf the Bhixtufthwas edeciedwiths
evapor at el mb tﬂe%ﬁib&&fé@%réél@&m%mg ReRVRROIAIIaWMgID Dsakdedand

in DCM (100 f Kiesel guhr el uti ng
w th DCM )i a%mdltoé Fac g‘rl%tagg%% rorracfographed (0- 100%

s
DCM 40- 60 M@ %T @(%MHJF’H@ @ 10% nmet hanoUDCM to give product as
an inmpure brown solid (0.871g) and i npure product as a bl ack oil

(2.6849) \M)uchma@th feqm@rrq (28Y-aPbd6kd-0,210h JRBAFES Hamdd 4261303 40 1g8-v e

nore mater a gZotal product obtained was
2 132q, 3% th?‘ﬁ% 9 Agipt %&? o
(1 3-Di ﬁydrofur diluﬁet@y P (b ANAAO- RO lionprt o8- Hetiahydrp-4H, 7H-

1, 3-di hydnmnctarzg 132 3141&-] na@thm@x@aﬂbmt@yléﬂeplpm@vﬂ)@rbma@q( B gyl
in THF (ZQmﬁb i1 ,4- A8Lan¢n(8@ mlpatgowanasattd with @D @i(4.83 lg| 2928 m(mld¥) amd then

\-/r\g'lt:)er 04- %a 1ﬁﬂ= . TRGeRtibR YRS tﬁrwc%fee t6 bt TRE Ee%&tuﬁpmmtﬁ}e@@gig(rjé .
and the mtSEets é“g"t u?(%“ %;&Oé\’?%ﬁ lélqbnﬂdﬁ“\ﬁﬁ&ém% B’n%ﬁwfﬁ)fer ed
t hrough a S§Am: Tbaaorebmﬁdewmiven@wmrﬁ hgngric ( #dgani c

extracts weamrhthéro givapor abédprodivtasatograpdied Ther@@%mhmpeatbmmg a
to give 20,RkQHeiorAst c‘afbaﬂ{a@é‘@eSE@'é 7(1@@15{& ]19%4-(11%&{6&50 niyZth BI3Q
(M) 30( C)(Z 1142?’ gDi (5] 5/'5” o 5 Ol[h% reac%lyﬁ)évas p'eﬂg ed’s HQ@&E@J‘X;S’ES above and the
combined residues were chromatographed (0-100% ethyl acetate:40-60 Petroleum ether
then 0-20% methanol:ethyl acetate) to give the product as a brown solid (1.532g).
MS (ES+) m/z 401(MH™T, 100%).

35 () (1R)-1-[(4-Amino-1-piperidinyl)methyl]-1,2-dihydro-4 H,9H-imidazo[1,2,3-]-1,8-

naphthyridine-4,9-dione dihydrochloride
A solution of 1,1-dimethylethyl (1-{[(1R)-4,9-dioxo-1,2-dihydro-4H,9H-

imidazo[ 1,2,3-ij]-1,8-naphthyridin-1-ylJmethyl}-4-piperidinyl)carbamate (1.532 g, 3.83
mmol) in chloroform (20 mi) under argon at rt was treated with 4M HCl in 1,4-dioxane

40 (10 ml, 40.0 mmol) and stirred at rt for 0.25h. Methanol (20ml) was then added and
reaction was stirred for a further 0.25h. The reaction was then evaporated and triturated
with diethyl ether (20ml). The solid was then dried in vacuo to give the impure product as
a brown solid (1.443g, 101%).
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A sol ution of 1,3-dihydrofuro[3,4-c]pyridi n-%-yl nmet hanol (66 nyg,

0. 437 mowP 2008/2804BDCM (5 nl) at rt under argon was treatP€d/EN2008/054621
manganese di oxide (380 ng, 4.37 mmol) and then stirred at rt for 2h,
filtered through a thin pad of Kieselguhr, eluting with DCM (40nmi)
and net hanol (10ml), the organic extracts were evaporated to give the
crude proddB(ESH) /206 QM 100%5my, 1009 M5 (ES+) nfz 150 (NMH+). 30
Eg??) Tllt |[? conpau4 Amino-1- @eﬁ&iﬁﬂ%&ih I] lqi dihydro-4H,9H-imidazo[1,2,3- y] 1,8-
W1, 8. nap%fﬁ"“l?@dlheﬂz?" o Qﬂfﬁéﬁ*@@% Zﬁ‘%ﬁaﬁ ﬁz‘a’é’ﬁmﬂ@ ¥ a? )
see’ ExanplESERiyyed Vs Ch BlRgh fudigheast
under &r genansne3Spressmnasitolietth tri et hyl am ne (0 136 m, 0.972

mol )and stirred at rt for 0.25h. The sol uti on was then treated with

1, 3-di hydrgf lﬂgkg ﬁ gdpyridi ne- 6-carbal dehyde (48.3 ng, 0.324 nmol)
d st t Th t

NaBH( OAC) 3 (206‘\ ﬁgp‘e’%flw@ﬁi? [eee | Proaflin Dl o G Rl

reacti on waxlagzeldg?, Hjédtgeﬁlanbith)ﬁldwﬁf?éh@tf Higsereidonderfmapure pogrey) (Ame,

extragped 1\1ﬁ4t0hm&6%1ﬁehlowfotdﬁ)aﬂ 1B and 208hdpl (U6 et wdobangend was geated

extracts antoll ﬁi’?%mlfz!ém arﬁ\@aeaaiﬁ%tamzistpmh@@@mgﬁaﬁ@ed
& 3

| ght. br ol Rt 4(?55195“9 ?-%%bft‘%%ﬂﬁs tiof %%é?‘?%%*ge =
250MHz) 1\72@2@@2 ‘?‘HEX?’WP eﬁ 8 m0g 10 A] mppD) apd $8ed g atpyther ) SH. The
2. 49- 3. 15 somHon ndas ttﬁen&ﬁea(eﬂHyltlsNaBH(GAe)% @B mgH .62 mmols BadistBed(at i, for) |

4 92- 93519 O(%Theﬂ}eacﬁor;%aﬁtlﬁﬁ thedfeld wih safur#téd adidouS NaHCHA 1 00rh ah@H,

, 8.45 (el actg with 20% et aﬂ_ (%
EREIe i T R e R AT
(1R) - 1- ({ 4ife(ths ﬁreabh;ed:fahezuﬂ@mm{nﬁ asadl]gbybnomnn‘»OBdflimg,yl 3 &) -
1-pi per| digayd)l met hyl ) - 1, 2- di hydr o- 4H, 9H hni dazo

[1,2, 3101 gﬁj@@%oﬁdﬁk)di 581 %sondh§Ne78Y 95Q5H! 85, H80-2%s P, 2.45-"

' 9A suspe

(IR 1 [ (b o BB T2 PR b0, 55 G
i mi dazo[ 1 AB0B4D (118, maphThy.6 §] e 4055 85 LK f18), 57 SR Ep ) A25dhHs ) 6.30
Exanpl e 5((111)1)m§ SA20H, @) 1443760 Y2 nmy; 18,60 @Hgs)M et hanol (9:1, 3 nl)

at rt undegy % g;;lc_z}nzﬁ‘g +dW|thtr|ethyIamne(O 06nTL) and stirred
at rt for 1 e fred base 1n%bm5qeﬁ5m )%f'/if}s eate dw1th PITHCL in diethyl

ether and then evaporated to give the title monohydrochloride salt.

Example 5B (1R)-1-({4-[([1,3]Oxathiolo[5,4-c]|pyridin-6-ylmethyl)amino}-1-
piperidinyl}methyl)-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-
30 dione benzoate
(1R)-1~({4-[([1,3]Oxathiolo[5,4-¢]pyridin-6-ylmethyl)amino]-1-
piperidinyl ymethyl)-1,2-dihydro-4H,9H-imidazo[ 1,2,3-i/]-1,8-naphthyridine-4,9-dione
was dissolved in methanol and treated with benzoic acid (1 equivalent). Concentration,
treatment with diethyl ether and evaporation of the solvents under reduced pressure gave
35  the product as the benzoate salt.

Example 5C (1R)-1-({4-[([1,3]Oxathiolo[5,4-c]pyridin-6-ylmethyl)amino]-1-
piperidinyl} methyl)-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-
dione di-trifluoroacetate (1R)-1-({4-[([1,3]Oxathiolo[5,4-c]pyridin-6-ylmethyl)amino]-
40  1-piperidinyl }methyl)-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylene-3,8-dione
hydrochtoride in eluent [10% MeCN in water (containing 0.1% TFA)] was applied to a
preparative reverse phase HPLC column. Product-containing fractions were combined,
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15 di hydro- 2H pyrano[ 2, 3- c] pyri di ne- 6- car bal dehyde (for a synthesis
see W2004#038asavkg94Exanpl e 126(e)) (21ng, 0.133mml) and pEuyEmens/osei21a
further 2h. The solution was then treated with NaBH(QAc)3 (87ng) and
stirred at rt for 2h. The reaction was then treated with saturated
aqueous NaHCGO3 (10nil) and extracted with 20% nmet hanol / DCM (3 x 50nt) .
The conbi medcentrgdiand esaeatrate lyaphdizdd Bt grivii8Omas ifoldtedoasegsticky white
evapor at edoah dolifviah dediedadeh apbddnd)n2PPs@Et hanol /DCM to give the
free base of the title conmpound as a light brown solid (20ng, 32% MS

ES+) ink 448 (MH). . SH .40 1.15:1. 2H,, 1.61-1.95
E 2H, : n’l) " Exggmp(z.e 6é) ((kﬁe-l%ﬁ?%ovﬁ!@%)ﬁlewﬁl,m%ﬁsélmgﬁ{f%ﬁ, m.,

2. 92- 3502 (ylwethyfandngsl-pipesidinyl} meghy)sl, 2-glilgydyo-4,9 Haingidazof 1 2,351-1,8-
4. 30- 4. 42 faphithydind-432dién6 hyddduhlotde 4. 95-5. 05 (1H, n), 6.23-6.32

(2H, m, 7.00 (1H, s), 7.47-7.50 (2H, , 8.07 (1H, s The
free base in DCMwas treated wt equi val ent C1 i\n di et hyl
et her and t hen evaporat ed tHve the ti n Vyd} chloride salt.

30 Exanple 11

. . ~  H N 0
7-1({1- 1( 4, 9- Di oxo- 1, 2xpoxeMgB i mi dazo[ 1, 2, 374] - 1, 8-
napht hyri di n-1-yl ) met hy1{l- 4- | per | di nyl | am no) net hy11- 2, 3-di hydro-1, 4
- benzodi oxi n-5-car boni t chloride (2:1 mxture of RS) 0 ON

NO WD 2008/ 128942PCT/ EP2008/ 054621 (a)..1, 1- Di.met hyl et hyl

(1-{ ( 2R) - 2- hydrfoR4FPansion ?ﬁh@%‘gwl@: Bi?f?—eéfiwyéPﬁﬁg’ﬁaﬂ%‘@lﬁo"‘mﬂ’

napht hyr i dinfdaze[11213-i)41}Sonanittyridinesd. Petiongi dilydrechltrzded &1 gl 308 memel)

7- (et pyl ﬁit)alz]ie aa#Bh-sde BxarhplR (N Einfthldrorh-(20 MiyaretrhetBanol (1 ml) at rt

napht hyri %;Hé WA Gedt hgﬁ&ﬂfl%ﬂ& b.‘?ﬁ?& *ﬁfl §804:ab1) 98 fakdok 1t for
bi ({?

Exanpl e 5 SIL.n - 2-0Xl1, I apny. . o
3-ni trobe ¢ FARGPEYS Beq fosted Waioa 1 Sinitirol 1 Aloxathinaled Flowrigine-7-
4- pi per i dicaspaldghpdmiferee Syntirgis sea WIRRAMPSS I44pDRmpa b)) (%48 mes 4t 309 ramol)
110C for labd sfiived fra fhhlkesr OeSiafibe aslation Wae then utetef math IS 4BMEBA o (370 reg,
gyazz 2?, ¢ at4gﬂr @g&ﬁp&&%ﬁ% 4P 6t ASHD The 395’&18?%@ R/ tithfelll At Bk ae
pr esuned ﬂqa%éﬂﬁﬁagﬁ%@ @98@ ;ar@?%ﬁ aggf/gv i%&@r/? ’?‘9@3@?‘?@5@)" ?drﬂln%dg"TﬁS
(MH) .  (spmbinedmrgasiggtecispyere dred (MgS0 ), filtered, evaporated and
{1-[ (4, 9- dhoomatdgiaple;dI 026045 aleytrinol/BEM)HL igiviedbaz Opd hdde & }l}ejtitR’,-compound as a
Egg\ht hyr ![ qiglﬁt ggomﬁmxh%g%%?ﬁr : di nyl)carbamate (2:1 m xture of R S)
sgluti e ethy
(1-{(2R)- %ﬁHﬁ Eg(gﬂé%?'ézs%ﬁ%f}‘rg)&”ﬂjl"-ﬂ4%ﬁﬁl 2% 3195 21, m), 2.12-2.39 (2H, m) 2.41-2.78
(3H, m), 2.89-3.22 (4H, m), 3.78 (2H, s), 4.28-4.48 (3H, m) 4.50-4.61 (1H, m), 4.96-5.04
(1H, m), 6.19-6.32 (2H, m), 7.01 (1H, s), 7.42-7.53 (2H, m), 8.00 (1H, s).
The free base in DCM/MeOH 2:1 (15ml) was treated with one equivalent of 1M
25  HCl in diethyl ether and then evaporated to give the title monohydrochloride salt.

Example 6B (1R)-1-({4-[(2,3-Dihydro[1,4] oxathiino|2,3-c]pyridin-7-
ylmethyl)amino]-1-piperidinyl}methyl)-1,2-dihydre-4H,9 H-imidazo[1,2,3-§]-1,8-
naphthyridine-4,9-dione hydrochloride (1R)-1-({4-[(2,3-Dihydro[1,4]oxathiino[2,3-

30  ¢]pyridin-7-ylmethyl)amino]-1-piperidinyl } methyl)-1,2-dihydro-47,9H-imidazo[1,2,3-
if]-1,8-naphthyridine-4,9-dione was dissolved in methanol and treated with benzoic acid
(1 equivalent). Evaporation of the solvents under reduced pressure gave the product as
the benzoate salt.

35 Example 6C (1R)-1-({4-[(2,3-Dihydro[1,4]oxathiino[2,3-c]pyridin-7-
yimethyl)amino]-1-piperidinyl}ymethyl)-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-
naphthyridine-4,9-dione ditrifluoroacetate (1)-1-({4-[([1,3]Oxathiolo[5,4-c]pyridin-
6-ylmethyl)amino]-1-piperidinyl }methyl)-1,2-dihydro-3H,8H-2a,5,8a~
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di hydro-1, 8-napht hyri di n-1(210-yl ] propyl} - 4- pi peri di nyl ) car bamat e
(3.99, 8.Womaed/128%942 chl orof orm (150mL) and tri et hyl am n@CTEEP2HIBJ0S4621
under argon was treated with net hanesul fonic anhydride (3. 1g,
17.94mmol ) at roomtenperature and then heated at reflux for 2.5h. The
sol vents were evaporated and the residue dissolved in acetonitrile
20(150ml) tesmpacanephtbylent-818-diont hydroddorits W& applicditp BpisneRYvetHeRephasq
at 80C. AfHMIC 4§luffinititagfixacebdni% MEEN was/ary spahiaired). AR Prodst-due
was parti tbﬁﬂaﬁﬁn BRURAS A 5:11(1 2 cepfsted QA concentrate Iyophilized. The

h
met hanol / di ch an . the l.ayer. re arat.ed _an he
Rqueous. | AYRARCh [ LEAAE WA P e Sog MR 9 T CAE SPOraHABAES PO
(4x25081). The combined organic extracts were dried on magnesi um
sul phat e, Hianife @d ghR)-#:(§p 56 E8-Tetmhdeo-3+ismpinalinybmethiyl)achiig]-1-
Siriatijicgntc " r‘g\gsl t ﬂﬁ%’ggi?%%,oéo 3 Oundf&;g@ﬂg{%-ﬁﬂﬁ? “or anthgﬂgicl)laeﬁﬂ-
{ igRe RlyoEhriRg i ‘ :

(1.83g; 5 triethylam ne residues). The aqueous |ayer

was evaporated and then treated with orof orm -he d was
filtered off and the chl orofor sNevapbr at et \ 779 of a
yell ow solid. The solid wasg disfsolv i 30 | oaded onto

a SCX catLidge which LOh et h
washed with met hanol (5 d then with 2M anmoni a i n et hanol
(50nl). The 2M anmoni a i was evaporated to afford the pure
product as a white solid presuned 2:1 mxture of RS). M

(ES+) 101 7 (403, 6,735 tetrbbydrd 3 LiseuimsLingbabingllate
{1-[(4,9-di oxo-A %ﬁ;gﬁ%rh?f f,‘?—’oéﬁd?ﬁ?: 'c(jfirb@?:?f)j(ﬂ-éﬁn%l?‘aﬂd &nhyl cyanoformate (2.95
ohad cﬂetgﬁs;;ﬁ 140X are 80

napnt hyrl o P3d e SR iof Arghn T 2 WAL Greftba Sick)
{1-[ (4, 9- my@l;@pém_gcﬁgrg{lg:q Helyigarenyl0B44 g, 4.52 mmol) and then heated at reflux for
i m dazo[ 1,18h3R¢actiph wag iiehleynpatated 2reptist ity tfluehe §i enl) deeybpocacdanat e
g_2:41d qui ;lré]fés%og_?fg% ﬁ?@vl\\gkl dsO%lll?, ?ﬂ’ﬁeregi-t E)shtzi'i‘ dadPBXX (chelBhr, SuBsewRh)DCW,
0b (1. bg T A rafliopd é@@aﬁ%@&%@?ﬁ%ﬂ%@}@%&% then
for anot hér19% methanol DA ©rEVRRIOgTE 88 80 1BPYIE EIWR A &1-4{ %1247t r eat ed
wi th 5% adu8¢BES-smfaRQ6aMIdT). pot assi um car bonate (600ml) and extract ed
with 20% WO 2008/ 128942PCT/ EP2008/ 054621 net hanol / di chl or onet hane

(3x50961l) ( T$§7csq ﬂr&h 259 'u oﬁﬁ%lﬁ?eﬁ#aﬁol"ere dried over nmagnesium
sul phate, P}”ee and ev %d%gn rrd the crude as a b il.
O howed t hdk SOHGPROLHBTA S B cBparo-Sishi oy BPI B (h oY he
oi | was cambphen THIE (30 ml) at gBYF wihdey argeneavasateaied XthyliAlHe G\ selytipn éin

t he aqueousHF 6.1, B, Bvingiss) diideillonad wata tS e aset V@ehih at rl, weteli (0xd)@M aq
showed{ nal e tug PAst sl e i s L e
ond s 1 i s sk bis 1R AlEredaoReR & ShaRpe oLk N, 11iins GilEdur
that the r(88mb)i oiganiasxtagipvercehemevaperaesseliionstagaepied é428Y methanaddgCM)
aqueous sab @giveqirodiict poimsahgeoit (. 51Peas2%6).500n1) and extracted with
20% met hangk/cdt mymm (2x500mL) . The conbined 10 organic
ext(;acts mq/g?éggfl ed over rrggnesi um sul phate, filtered and evaporated
to afford the product as a _light brown foam (1g, 50%. MS (ES+) m z
401 (NOw) .(©) 5,6,7,&§ytrahydro-3-isoquinolinecarbaldehyde

1- [ (4- Am no- 1- ph pelutich of5,5¥el-teytahydro-3-idodunabl orylihit@bkal (3 Bang L) @pdadl) i

, 8- 15napmj®1\r1)'n@l:0riﬁr)4lt RdianBgdrvds M diRh AfanBanRe dioxide (3.047 g, 35.0

%;ﬁi (D|4mSE Wg_a%d hen. s‘tilg}'gfi gt IZIfPrQ%i The 5e§l§1ﬁ? ?g)fl}j;l:t?o\yis then filtered through a thin
napht hyr i dif-of KyesetauhyiclutingpyifeP L Hpm

0
bahbenearis exbacts wetereyrRoTaRd i o)
(1g, 255mm@vd the crude product as a brown oil (435mg, 77%).

MS (ES+) m/z 162 (MH™).

(d) Title compound
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was di ssolved in chloroform (10ml) and treated with 4M HCL1 in

1, 4- di oxawme 26@/1agd4on (10mMl) at room tenperature. A sol i GCEEreIgSiosszed_
so sone net hanol was added to dissolve 20 it. After I h LCVM5S showed
that the reaction was conplete so nore nethanol was added to dissolve
all the solids, followed by toluene (-50m). Al the solvents were
evapor at ed undet suspensoedof{l %% i(eamhmoal-pipeddiayleietholl- 5 &idilg:droFAH. 9351 i d

was di ssoliyerzbn, 109k Rha ﬁ'ﬂﬁﬁ'—zl QUagbnetdiliydesthiteride (&m b)ESB rARal) (for

: g?rlmr)e;o{ olplp?pfaor gynos%s% EQaﬁqﬁ cfhiclrﬁf?){'rﬁ%é% Mefhg 3{ It ung%

et hanol - AFAPRIYGAdEsate W HieBoyarie (57 8 i gééén OfR 25h

met hanbl . sdlugon sas thieddeated svitkes, 8- tmtrahydmﬁhlamlmdmcarhddewdﬁ K3 2fme,

a][r}mmd at Ih . mtrﬂl%gcgand-ghﬁ‘ec?%ggmﬁ&r@ smTﬁéeogdﬁ%g@d \%‘ﬁ@-ﬂleﬁg}%@lzglﬁd ﬂt‘h 0 “o1

artor ?\Ia%r[-ﬂ@%\ ﬂ ing Yt at H¥for The/Rabtioti wadthén
MH+ I ? 3 'ﬁ?‘

(M) it onsic oo o, SN d S5 0% aEhofon

acet oni t r i(3 3:208mhafbe combived piganici crtracts WerrdmasiMeSQblecrgd, cyanorgted prg

of isqoer %hidﬁﬁe@@g:mﬁcédl%osnwmma@wm@mm givy tRs ftee base of {le)titEicolpound as a

conpound | eht ] 4%
brownsodd V, ) 1, 2- di hydr o- 4H, 9H—|mdazo[1 2 3 0 1 8
2:1 mixture of RYS)

14(4- Amin

- 35napht é e)

7 form- %CWMWMHZML%&]%&?HXWB\ BT OB G ol 2 a8 GHhe hs T
see W)OGOMH,&@.) P &lpaea4id my3. &ﬁr(ZWED@DPZQQISBlPEm)*@E@-«ﬁ]I((dH) m() 3 9GMP4
0.2mmpk) ey € '6319836‘32({‘2111%5“70611@@@}3‘7*21@0?5 APk A% /11:1 $l) at room
t enperature un r on a rat “Ja J{'iﬁ
was then treat \Xf gwu{&ﬁ ?3%

for 1 houtC Anéieﬁﬂwl&ﬂ@aa%t fuewp%qte% H‘?ﬁ}l?l E]zir éroeli]s

then added and the aqueous was extracted with

\ig‘rydseret h:agqiﬁaﬁilﬂ@borqm}hf( | % f fHyltre- sfﬁ By dpunATRThy I3 ﬂﬂnﬁ;ﬂiy‘]ﬁﬁﬁiﬁg]_
s e@B y i ﬁ%@aﬂgﬁﬁbga@agﬁggg A gdmﬁxo%alggg;m thyRRIFEHY

met hanol / & AehlpEide  wWo 2008/ 128942PCT/ EP2008/ 054621 gradient to
prowdethefree base of the title ¢ nd as a e | ow gum
(26ny, 27%. oH CDCI 3, (250MHz) A.IH-1.4% ( T s,
1H),1.70-1.90 (m 2H), 2.15-2.35 (m N35- 2165 H,
2.55-2.75 (m 2H), 2. 3. 00-H. 15 H), 3.68

-3.N 2
5(s,2H), 4.25-4.45 (m 50-%¥. 65 (m 1H), 4.90-5.10 (m 1H),
6.20-6.35 (m 2H), 7.00- 7\10 m_ H, 7.40-7.55 (m 2H). M5 (ESt) mz
474 (M). The titl und was prepared by dissolving the

free base @ Aach, &&mmldptenea{cq HiRARcH B Pateof 1M HCL in
e e AL S st
1- [ (42f[ (3189314, K187 myplbindny degassrenbddinxane QU ALtg. ) PREST BN YIS
1- pi peri ditregte)imtth%&:bpbnﬁdxtnﬂyﬂohmm%m&rbonyhé(kZﬁ[?ﬂg,Z 8 mmoB-and plrenhy r i
di ne- 4, 9- 1dh1eR gt RYIIk F6: A RER:A0R whs Theft ébapor@fcdRr&ted with toluene (100ml), re-
evaporated, dissolved in DCM (100ml), filtered through a short pad of Kieselguhr,
eluting with DCM, organic extracts evaporated, chromatographed (0-100% DCM:40-60
30  Petroleum ether then 0-10% methanol/DCM) to give product as an impure brown oil
(427mg, 21%).
MS (ES+) m/z 192 (MH™).

(b) 6,7-Dihydro-5H-cyclopenta[c]pyridin-3-ylmethanol

35 A solution of ethyl 6,7-dihydro-5H-cyclopenta[c]pyridine-3-carboxylate (427 mg,
2.233 mmol) in (THF) (20 mi) at -78°C under argon was treated with LiAlH4 (1M in
THF)(2.233 ml, 2.233 mmol) and allowed warm to rt. After 10 min at rt, water (Iml), 2M
aq NaOH (1ml) and water (1ml) were sequentially added and the mixture stirred at 1t for
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-

N )-N \H ONNO
1-[ (4- AmWO-2008528%2di nyOnet hyl ] - 1, 2- di hydr o- 4H, 9H- i m daP§JTIEF208/094621 8
- naphthyridine-4,9-dione (2:1 mxture of RS, for a preparation see
Exanpl e 11(d)) (60ng, 0.2 mol) and
3- oxo0- 3, 4-di h)fdr 0- 2H- 1, 4- benzot hi azi ne- 6- car bal deh_ydeﬁa%’lor a .
synt hesi s &s¥e Thp ponmpseasthen filtgredtropgle 3 shaspairy, Kigsehanhsy olutypg with THE
di ssol ved (fdmBPordanib kntranetvh@tbémstaparatdd, ¢RbMatbgidphed (020 methanol/DCM)
tenper at ung oHRGRERT S0 el grggﬁllggg';%p_omtenperature for Ih. This
was t hen triiﬁgg)tr\é\jtlg W c)3 (85my, 0.4mmol) and left to stir for
1 hour, Al‘é a d 8I U io)n of sodi um bi carbonate (20nl) was then
added and the aqueous was extracted wth 20%ret hanol / di chl or onet hane
(3x35nm) . (@e7-Enhydrosd-oydaptnt[elpyridioe-S-oneraddadyiied on nmagnesi um
sul phate, filtefgfutdifofeyAReALEIH-c R éﬁtuﬁﬁ)ﬁﬂiﬁﬁgﬂiﬁi@ﬂhaﬁﬂf{lwm@l.@@?
by Si' | ca GhrOURLRarRRN 1o At 8, 20%TRLIAT AL AL ChL AL QBRL AR 101
gradi ent t 6|%OV| e the Tree asg_ tﬁ?e tifle co n gﬁ'aléur 0
solid (37&%; Jo0pl) apg thencstigred @b f?l?é-ﬂif.oﬂsh‘(‘%ﬂﬁ of Riggelguhyy (1
4H) , 2015-chtitg with DENS (402ni)0hQ0rEBniE pRtrdH weR, 88p¢rdted 1¢p1ve3hoeuds pduct
L v e L e R T TR

, 4. ag20- 6. m , 6.85-7. m , 7.

M ‘}.Q%(?[p‘}f.zelg)g(@n@ aﬂo )

(d, 30114), , 8.53 (bs, 1H). M5 (ES+) mz 478 (MH).
The title conpound was prepared by dissolving the free base in
DCM MeOH dédTitlesampognd t with 1 equi val ent of 1M HCL in di et hyl
et her 15Thi s wasA §uispenstoragia &)-¢d (4-amihioy heieriding!)dicttad]- 1,B-dilneiry-4ElAHR

(iSRI) _CE?E Ot %h%g@i%ﬁ?g{&ﬁ k24 5 Qfiorfe ﬂ%}éﬁ?ck&& RLE 0536 mmol) (for

| = ClpyrLdin: th‘ﬁlx@ ol ~l -
bi per i di Yt s B3l i) reptorafrins dnif ot picthan 0 SR ehoromder 5
8- di one AN tratadevitinnicHndanine §8% p bEHSEmmobMEEred at 1t for R (Thr
6- ( Met hyl arln}ioRwak then-tBamyraith 6, xdilnglro-SH-cyaloyehtafd]pydidinepenasiatdehpde
i rrgg'm@g oi- Qsig%&gznlzlqwﬁrgér) Rl %f%ﬂ%’d fodl iarflertﬁé@-.sh The Mgti@m»laa tief téMed with
345 miHGER (140 A B onimA R sy RS TRERRRG b fhe
down and tFatedsihgsapyrpied pgpcoys Nakit P (A00mb 2ad extrigs Wlt{f %&%ﬂd@ﬁ@&@o
sol i d was (8xi286miln Thh eomhingd orgmmamexéracts were dried (MgSO ), filtered, evaporated and
chromatographed (0-20% methanol/DCM) to give the free base of the title compound as a
25  light brown solid (39mg, 41%).
MS (ES+) m/z 432 (MH™).
SH (CDCls, 250MHz) 1.32-1.59 (2H, m), 1.82-2.40 (6H, m) 2.51-2.72 (3H, m), 2.82-3.18
(6H, m), 3.95 (2H, s), 4.31-4.42 (1H, m), 4.50-4.61 (1H, m), 4.92-5.08 (1H, m), 6.19-6.32
(2H, m), 7.23 (1H, s), 7.42-7.53 (2H, m), 8.38 (1H, s).
30 The free base in DCM/MeOH 2:1 (15ml) was treated with one equivalent of 1M
HCl in diethyl ether and then evaporated to give the title monohydrochloride salt.

Example 9  (1R)-1-({4-[(1,3-Dihydrofuro|3,4-c|pyridin-6-ylmethyl)amino]-1-
piperidinyl}methyl)-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-

35  dione hydrochloride

’_(\NQ\ /\{i/o
O N N O H Qj 7
J

(a) Ethyl 1,3-dihydrofuro[3,4-c]pyridine-6-carboxylate
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40C overnight to afford the product as a bright yellow solid (52.14q,
84% pur i tYOIP)08BI4274%9 . MS (ES+) nmlz 170 (M). 10 (b) PCI/EP2008/054621
6- (Met hyl oxy) - 2, 3- pyri di nedi am ne

6- (Met hyl oxy) - 3-ni tro-2-pyridinamne (26 g, 129 nmmol) was suspended
in ethanol (500 m) at rgomtenperature under_argon and then treated
with pal | adi umosrlatemelrierogyn-1at etherfo?)) 2/ Podimnpdt ayd ethy eyprofermass
was stirrésl.2imdes3.2 nahoh) of diyslepaysded dniianane 1(5Qfhn]) ilder argarcatirowasasated

filtered fvhﬁp tbp%m‘&@ieh EC Ok (B a sy EId4 Y90S s ol a@ﬁhﬁ’éiﬂﬁeated at

500nt I d, af 0 il
Ezo 68) ﬁ%@ie%ﬁ'\%&\%ﬁ%@& ﬁ;g% @E W%%? (gﬁkﬁ 3 6Py g/ HAPh ! ;
N12- an® nole 9m8xsﬁyc\@pquddihﬁ§ﬂlm 19&? 00ml), filtere oug short pa
6- ( Met hyl @ﬂ()lesz ghhpehitohigrvdth BEMergadic @ctq,ctseszﬁpmémmtpgnaphgd (0136
L
b 2 ) h

and et hyl onpac ﬁ red
2t room té‘ ?amheé&@? b \?}meﬁﬁéo EMOMIQ sive Boumaeria a2 TPUASOL

in vado. (YA6lgeZetal prduesbtamdaved2Ustad ek e 6- (et hyl oxy) - 2, 3-

pyri di nediMsi(B®+Y(RL B8 MHB/% purity, 129 nmol), in acetonitri I e
(500m ), potassium carbonate (23.23g) and ethyl bronpacetate (17.27Q)

and the reac agai ti.rre oom t enper at ure overni ght and
t he acet oﬁﬁl“ﬂgh ﬁ‘cr%@ f?@%@’é‘oéjyﬁ“qé\a@ﬁg] Tme) resi dues were X
partitioned betAe@dntiomefathylll)-ddvydrodiene{d.4-slrarigine-G-rarboxetc(H87] aybpk

separ af ed mohbB iBTHFQRE Gl pat -AFET uivdes aoh vag tiedtcdndth InidlH, (WM in EHEY (4.51
acetate (1ky 4%n<§m&1 aﬁ@H@é@&ﬂw&&ﬂﬁiﬁcAﬁé&iﬁﬁﬁﬁﬁaﬂ@%ﬁ(hﬁ DMl NP4,

bt eg wilHDBHINS aé%fd t‘gﬁ%@%ﬁ%&’mﬂbpﬁ@%ﬂ ind %Jﬁwﬁégmﬁf%t ﬁoa% The

The DCM smneitqr@wae\ﬁ@m heyeh agheropad of Kicselgely) elating with éfflﬁ(é& st h
0- 2%ve0H B@dma)e:\afa{:tsmbrdﬁleﬁgvmﬁorated,l aheangogriplned @208 brethenoEDICMY) to give
(LCV55gnd gmé{l 01 Wdehgo! 280:35desi red product with 15% cyclized
pr oduct Gﬁﬁég hydr opyrido[ 2, 3- b]pyrazi n-3(2H)-one and
6.4g of cycC zed) pro (rret hyl oxy) - 1, 4- di hydr opyri do[ 2, 3-

b] pyrazi n-3(2H)-one as a purple solid. M5 (ES+) mz 226 (MW). WO
2008/ 128942PCIMERROOBIGS4621py(idine-6-carbaldehyde

6- (Met hyl oxy) - 1A doldiibry el p@aaﬁhﬂa{fam%s h-0=y3fntihn@IN66 mg, 0. 43Etrﬂimbl) in
N-[ 2- n%&#@%@{ﬁ as}{ er fiﬂﬂﬂ&ﬁg&eée iofidd 3§o3£ag

ar gon and 4 a@”%%se"@au@r chige w&l}CM

argon and aP ‘ﬁtﬁ?’ﬁdt 6?18%1’
After 2h e(ﬂOmB@ndmemlmﬂ ﬂ@né),ﬂlesqgmlawdam@r cvapoaty taee dygeadand
the THF e\pamcaa@dbromuﬂr(%ﬁfg@mo%yvas added fol | owed by 20%ve0OH DCM

(1L); the S(E %@t@gcﬁu was filtered off, washed w th diethyl

et her |ed Int m oven at 40C overnight to afford the
desi ré pr oduct as a yellow solid (15.3g): LCMS and NVR consi st ent
wi th produéd: Titewpapowsd di zed naterial present by NVR). 10The two

phases were tr 2usispetisieh 610(12)-d pbaminoty pipendalyarthyd phardlghto-4Fh#-

fﬂgeggﬁb : gglgdag ¥as2 §>ft] rlae:h@ﬂuﬁyﬁ&@e AL R0 (1 D1 %Q%Q%Ib (Rx 59%ﬁnanaﬂd

N e &1%1? wb%%@ﬁ %ﬁ%@ (T e v

G o o oy ROomDr D46 T S 4108 0ol B sodion

solid (7. #ps ther 1BddBecawatth NIRlibpdwiistBy- c]plytlthnpifﬁechnba;ldf(l@ﬁ@’c(ftﬁ 3 oy, 0i324d
mmol) and stirred for a further 0.5h. The solution was then treated with NaBH(OAc);
(206 mg, 0.972 mmol) and stirred at rt for 0.5h. The reaction was then treated with
saturated aqueous NaHCO3 (100ml) and extracted with 20% methanol/DCM (3 x 200ml).

40  The combined organic extracts were dried (MgSO ), filtered, evaporated and

chromatographed (0-20% methanol/DCM) to give the free base of the title compound as a
light brown solid (37mg, 26%)
MS (ES+) m/z 434 (MH™).
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e

15 material present by NVR). M5 (ESt+) mz 180 (MN. Alternative
procedur e: Et hyl N42-am no- 6- (net hyl oxy) - 3- pyri di nyl ] gl yci nat e
(16.2 g, 72mml) was di ssolved in tetrahydrofuran (500m) and cool ed
to OC (ice bath cooling) under argon. 20 This was then treated with

pot assi UmeB(TOD(DHtZwOﬂ\ﬁ&z)(IlM 11320, mmrrﬂs 280@@1)1) 2N5~21’401'-215hn§bﬂ9 3.15
reaction wag &;%5‘3 '13%%&8%{: 6%50('1%12@%?2%@ t@l%‘é‘%

a dark sol efe and
dried in &%Ig ﬁlagnl g $sed without further
purification 2 )ﬁqeﬂpgﬁg/mm MeOH 2: 1 (15m1) was treated with one equivalent 1M HCl

6- (et by dxyjetl3A eoher Shddthelh Byghompad tod@fethd ikl myonazahe- 1( 2H) -
car boxyl ate

o) i depted Z;Fé) 13bbl GGy v B e v - eyt
(200 ) §rmp¢@dlm}g@ﬁtbﬂ§-|1;2 Mda@déwléﬂwwmk,éﬁﬂﬂrla8-aﬁehtbefn¢1}me-4 9-
chl or of or midree Kyalradhlotide37. 2 nmol ). 30 After 45 minutes the reaction

was conplete. The | ayers were separated and the organj<.] ayer was
dried on nagnesi um sul phate, filjpergd and evapor to &fford the
desired product as an of f - whi sol hd ( a 99 \ (ES¥) mz 314
(ML1). 35(f) Phenyl nethyl ¢ @ -4-ﬁ(2R)N2- anyl methyl] -3

-(ﬁxo-i’s ’4;1d: hydr opyr i yeaZi ne- 1( 2H) - car boxyl at e
Phenyl nmet
6-([)%5(5?/' ?iy) -13- oxoég w'- rIddO[ZI 3- 3] pyrazi neéé(ZH)- t
car boxyl at e ssol ved.in at _rqom
t enper at ur e tinde Sisgiian ¢t %ﬁﬁ%z'mbwpsaﬂw%)@ﬁt.hygihleg-&g}s)&m-éﬁ%ﬁs
t hen cool émidaized.2ahijij-d S-taphthyadine4hddiangt dar aprehareton sae Bnpgmlels()) (51
(1.685 g, n@():lmrﬁmb)) il kBlogstbhih intethanab(%al , 13anb dt ftander ApdrowhoReated with
gerrp;ar ahuﬁ@ethﬁg Q)6mlj1&l‘1:de§tm(ea§} rt%‘()lom Wh@%&fwbn was t[}en treated wi l} 3.4-
The. start Y RRCgnA s e e A 6 s,
sat ur at ed Examplq @ﬁ(?gﬁ(q?é@tﬁs Qﬁ;@m&lb@wa%ﬁéreéégtmﬂ?hah%sa ﬂ]hé Salgrue@ yas tl;fn
200811289 42RET MERIIBH (5462 (8 Tnag)eind whmred xtt 1t &at2hd Tia teacidEMviShén Gudted
The conbi nedh QLEABE GqlRUENAHEES § 10kh1)8dd QRiAREN® T h Y0VSHEBRNSHCM (3x

e RPN il S oS il

g (9) ﬁ;heﬁmqgatwpp ed (0-20% methanol/DCM) to give the free base of the title compound as a
(13) - 1- ( hyigholxpwetshlid Y2@p838P9x0- 1, 2, 3, 4-t et r ahydr o- 5H, 84 2a, 5, 8atri a
zaacenaphty (EQe-m/zcagiaryhat e Phenyl et hyl

6-(methyl g )(i]?‘,l%,( A srf‘%ésﬁ 1%%]1]6131 ?%?21% ), 1 -2 ( m) 2.20-2.38
di hyd t S I
oo o0 ,@ﬁﬁ% Ky FAdR 01 S0 on
t enpe?at utle 430ct-feblitbdnad.5230Q €1dF, nD), A9GHEES ﬁﬁﬂm)t 622(&33@1{ one7.00 (1H,
ni ght. The),7emcy.50 2Ha8), OTILEY §). so DM- was evaporated and the
residue treatl eqpistl viG RTEN WA A on o8 (RPATHN ditfhy) aer o

were sepat a& ﬁ'len evaporated to give the title monohydrochloride salt.

30 Example 11 7-[({1-[(4,9-Dioxo-1,2-dihydro-4H,9H-imidazo[1,2,3-if]-1,8-
naphthyridin-1-yl)methyl]-4-piperidinyl}amino)methyl]-2,3-dihydro-1,4-
benzodioxin-5-carbonitrile hydrochloride (2:1 mixture of R:S)
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and the aqueous |ayer was extracted once nore with DCM (500nl). The

conbi ned wogass/r2g®eiet racts were dri ed on magnesi um sul phaca/ErRodstoesed

and evaporated to afford a 15 brown oil which was dried under high

vacuum over the weekend. The crude product was purified by silica

chr omat ogr aphy using a 0- 10%ret hanoUdi chl or onet hane gradient to

af ford t hda)lgsDiswtiytahildi - {2R)2-hydrdey 3§ ddmeftdlogy)-230:0934-diyB r¢-ES+)

nmz 356 (%ﬁthyﬁ&lﬁrﬂ)@ -yl}propyl}—4-p1per1d1ny1 carbamate

(15)-1- (Hydroxy pet ra%@xﬂrp[ék&- i Ayt Byl A%RRARN RN Nyl en
9“‘”8

e- 3, 8-di one
15) - 1- ( hy'gPlk sageording 4o she; genpralmathod of Exapples5 (8 bug
(15)- 1 (nyePBRYReE ey e and - n

zaacenaphtusip§AR)- B-oesamadwﬂad a-njtrolgngenesulfma
et hanol ( Hoetihdettdil 4r1ﬁpaﬁdli@1w1ﬁaaﬁaté ez d3tdﬁ&nolt) IiIEBMEEj(SMID fvaphbdtedatum
Foom t enpad AR AR %é“‘ Tegiict e b it @%é RRaGirifel by S
was t hen fcho[néart% ap g %ﬁﬁ hang. & C{l?r}té%p 485?3 Fwith
nore et hard@mrecfménn@md agd pdasreltlm ﬁoled presymgi ﬁﬁnmmmmdér?@) 89 ne
DVF ev@pon he_,d to afford a brown solid (780nmg). The solid was then
suspended pg 150nml) and stirred with manganese di oxide
(1.174 g, 1 51 mml) omtenperature for 5h and then filtered
t hrough a ad of Cellte WhICh was washed with 20% 3
met hanol / dPhidgweuiehe {{ldbRaoxhb28 tﬁf@ﬁb&drwé%"’févaﬂ#a&le?df’ﬂ&rl 8-
af f or d t heaplehiridid-2:glmethyl-Apiperidinpharbahatd (2:750ixgywe 36895) M5 ( ES+)
mz 229 (ME). Asalunon of] 1 dlmeth lethyl (1-{(2R)-2-hydroxy-3-[7-(methyloxy)-2-0x0-3,4-
052 g el 3001y Bt B H ARARSRURR BB ohloh
(18) - 1- ( HyhlosxprB hint) sndtrigthyeamine §141 0 widesargan w5 fsatsd 8itipnt hy| ene
-3, 8- di omectiiaissulfigyic shydrider(. )g, WdS4swsppatdeomitempergtuBCnd thoohentgd att
E 80 g17t enpeEfifor 2l5adﬁfe sRNEATR vade e&é‘p@fntéd aal 186 rafidul didsbletdid &atonétrile
bEe
bat b 2Ret bt ol te%ﬁl?@rs. 819%@%“‘9‘“8%9%%&& AB0EcAtE &
added and TR BSHANEHE S PP r&d&h%ﬁs g VS TR OREL B BPLpaRE.
After 50 r@Hunlend H@%ernwh@mh/dlobimmﬁﬁhgnm@t%mlhIthel layars wererSepargiedtand ghe
was washediquéduld 15t was ket N8 2 (4GRetanol/Hivhlcromethuse (4x280mebhe

extract edgﬁ‘l@%ﬂw@%@&@%@&s@e&é 998&&# Pléégm?s%é/s ﬁﬁé% %ﬁgéﬁf&pé@f)&éé’e@ 1

the c an on.ma Si sul phat e,

filt eggb (R e{i%yéﬁ*cgrchrqnﬁéo PRI 8 lglﬁ/n?)m 1I‘O oam (1. 05g,
90% pur i t yndshang loramethpwgradicnt tgwmgd? WﬂdﬁSlr@(qO)nppua B #rBH it 0s08p]
(1- {[ (1Rfedn 81.83gx07%, i@dpdichyith icBiy]lBhind agsbdika). The aqueous layer was

E)][ ' ‘F% "ig;:e%@ 5:3%1)1( gﬁ‘d e |n]em$ﬁ Wﬂl}ch‘ﬂcrﬁfo?ﬁr {1 SOl a8 FRRERLR fhdae YhibRiForm
yl ] et hyl Wteﬁral?'noé S%F%ﬁl 2 06 )feﬁmg sgléc? "1%1% S?fl Zagg(\s?&@@c[]tn %tﬁgl‘rojr and
(50 m39 at oad@éﬁm%%@xa&aanégwa@h wg&%%gfltbﬁ%eébwl ﬁh@waﬁv gt

(0. 343 m ,wash@iwithmbethanob{30mikpahdothed Gdth PMametdmyd imtrhgthanol (S0ml). The 2M
4- pi peri d'aﬁﬁh&ﬁé haﬁieﬂﬁn&ma%%)g&ﬁbméd %aﬂm the Pu}?e Prétust A LwHidssdRiat ed

at 7OCfor [ showed -25% of product.
So 0.5 eq uIInQ Mé:% gOPR S)l 1- d

i met hyl et hyl
4- pi peri dIM T added and the reaction was heated at 90C

over ni3ght and t hen st irred at roomtenperature for 2 days.
(¢) 1,1-Dimethylethyl {1-[(4,9-dioxo-1,2-dihydro-4H,9H-imidazo[1,2,3-7]-1,8-
naphthyridin-1-yl)methyl]-4-piperidinyl} carbamate (2:1 mixture of R:S)

A mixture of 1,1-dimethylethyl {1-[(4,9-dioxo-1,2,8,9-tetrahydro-4H,7H-
imidazo[1,2,3-ij]-1,8-naphthyridin-2-yl)methyl]-4-piperidinyl} carbamate (2:1 mixture of
40  R:S) (1.83g, 4.55mmol) and DDQ (1.6g, 6.83mmol) in 1,4-dioxane (100ml) was stirred at

60°C under argon overnight. More DDQ (1.6g, 6.83mmol) was added and the reaction
was stirred at 60°C for another 1h. The reaction was cooled to room temperature, treated
with 5% aqueous solution of potassium carbonate (600ml) and extracted with 20%
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The reaction was conpl ete. The sol vent was evaporated and the residue
partiti orwo 2868/128d42een sat NaHCO3 and 20% net hanol / di chipeTmPetdsane21
(100nl/ 100nl). The | ayers were separated and the aqueous | ayer was
extracted wi th 20% net hanol / di chl or onet hane agai n (2x100nl). The
conbi ned organic extracts were dried on magnesi um sul phate, filtered
and evapomadtieahol/dichloramethane/(@x 660msl).ukle ashiboredwaganieiextfaceowery deied ower
chr omat 0ghapAYsitsi sﬁZ@@teoﬁﬁr%eﬁfﬁﬁd] NRblatidch | Blop Bk RANR 8 hd@ewi bilt DCMS

Z‘B“ZOE m;‘%h ?djﬁ%h i 8'0/0}%5}8&1&19 kel et 4008 B -wdVRokBRibl Wi

- pi peri di MRBEHAgmAte ld? egqxemfz%néh%quﬁ?wamwaw ;lPlé Ard wag
- di one5di rdya&okycﬁiml ﬂdieomﬁ\(kﬂﬂrrd) itesatedfwith, 1 eqiiofBXIMY bed heated at 60°C for 1h.
(1-{[ (1R 1ExMSsdhex&t thatthd irdngdo®wakh&oddlde 880.5¢ of DDQ was added and the
triaz aacqumwwa Qﬁ&?a’ £t1663§ Y n% i‘sﬁl -RLREN %%M}é)sﬁ‘&vmtﬁe (Dchdn gas

GV e b chmplest i et s Redtef pih /“ U SR RS LA OpELS o

was stirr&800ml) podertrastadevish 20% methane d@hm@@h@q@ﬁ%ﬂm Thescombinad
to di $60| wegamséxtattstige dakd dverhtighesied sbiphtie] filkéred amdlewalpbratedeto afford
30sol vent Vet glg“%ffg% ll\% hgoproduct as a yell ow solid
(0.53qg, 133%‘6 }E{ETPEQ % (1) Title conmpound A suspension
of (1R)-1 % rl di nyerret hyI] 1, 2- di hydr o- 3H, 8H

352a, 5, 8a- trlazaacenaphthylene 3, 8-di one di hydrochl oride (165 nyg,
0.441 nmmol@) 1 [(4e4nﬂnn~roef@tpmdﬁ@l)me)h}m]quzmhyﬁméﬁ Y-idhidutzd[ 12,3470 (8-

t enperjat urngpMﬁgﬁdln@qgoquﬂ@ lhﬁ%ﬁpof\m triethylamne (0.184 n,
L 5as ol ang BhikEdd qfw hARH- AR atso

I ipfgjeuBl (51 PRI EE
i R SR e
added and wédsalissebyed irochlda®favas(16tily a’r@drmtedrmdnﬂMeHﬁbmak deoxpos sadutiin
Sodi um t r i(pgRt)AX MR Rvpdfdreie. A280d PRcipltad 3o BHME metiRiol WeNadidd esldissulve
the r2 Ct y PEAH@ A}iﬁ]\ﬁé Sﬂové‘éd thQQ }e%ERF?&{ @hal 1€tfets8rmd‘re§{%t %&@W @%Qm

st O S ol 1B oY v (-5, AN fheSoepissder® Righort

sodi um t r 94588
(50ml) waginderdeducet présowvedo bifordGopetiowtiahia) lem &ohldovasmmbmé i miml)ofand

the aq ueouﬁethmoe end\@ireditie ahedrignd 21hesingepHi dhe desin was thee fikegdriffand

lﬁg%’ﬁ; %ﬁl‘&{gﬁ b RYGEd fo?d( élﬁ%ré%m%ﬂ Fum ‘{V% cg%{f‘lvedtlré

dri ed Sn TRgiRe aﬁf@aﬁiﬁﬁ% @é B RGP AL Rt plstznel, de Sarkiidee
of crude p’r’%d\iﬁ?bﬁ Larpmhpm et Ma@mqne@néﬁet Baned-obfreaf 9@3@%111
a 0- 20%etrhahalol diag bdrapbmm toaafor@tiegiredict a0a Hflitdrowh hemf(0Se, §M6p of

thetltlel\q M/@%lowsolld(lSSrrg 93% . 8H CDC13, (250MHz)
1. 20- 1845 (m %@%ﬁ%ﬁg %nenﬂ I‘%g%ig%%s( %ﬂr%lyzli_%vla g [)ﬁgi%qﬂral}alﬂl
1H) , 74(,{3 -Fofgmicgng)wi 9011IQ) ! geetapifride:mepipanolisgpropyfaminqyas the  mob g,
1H), 7. 99 phsse.1Hhe ratid d‘ﬂisc(nEﬁ&}[prmhmedHBSIWEs jpproximatéfh@:ltitl e corrpound
was prepared by dissolving the free base in nethanol/dichl oronet hane
and treati ﬁl%c ] hg éd equi valent of IMHCL in diethyl ether. Thi s

ves ¢ hen eVaRSr LSl YD 0 ynes s o0 e o L e ST SR SR

35 naphthynd1ne-4 9-dione (2:1 mixture of R:S) (60mg, 0.2 mmol) and 7-formyl-2 3-
dihydro-1,4-benzodioxin-5-carbonitrile (for a synthesis see W006014580 Preparation 13
or W02007122258 Example 31(d)) (37.8mg, 0.2mmol) were dissolved in
dichloromethane/methanol (2/0.1ml) at room temperature under argon and stirred at room
temperature for 1h. This was then treated with NaBH(OAc); (85mg, 0.4mmol) and left to

40  stir for 1 hour. A saturated solution of sodium bicarbonate (15ml) was then added and the
aqueous was extracted with 20%methanol/dichloromethane (3x35ml). The combined
organic extracts were dried on magnesium sulphate, filtered and evaporated. The crude
was purified by silica chromatography using a 0 — 20% methanol/dichloromethane
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Exanpl e 1313

(1R) - 14{ M O[2008328w4at hi ol o[ 5, 4- cl pyri di n- 6-yl net hyl ) am neLCTAP2008/054621
pi peridi nyl }met hyl ) -1, 2-di hydro-3H, 811- 2a, 5, 8a-tri azaacenapht hyl ene-3
, 8-di one benzoate

(1R) 1- ({44([ 1, 3] Oxat hi ol o[ 5, 4-c] pyri di n- 6-yl net hyeam no] - 1-

pi peri di nygrddwett vy brovidehelfrby baso-08 Hic8Hic2anipodad &s & pdlagekevaghm{@bmee- 3,
8- di one ZQ7 drochl or| de (45 ny, O. 092mm|) was purified usi ng an

ADHCO'U%PI SRR 43S oR] A @01 1181 T0E 96‘%0& 3 (m
co et AP S L el e ann I B b

benzoi & acﬁs 2H), RS - 4&65 (mj D), 9t50-4.651 (rho]rHIL 4l9@tﬁ' 10 (Ihelﬁbﬁ@@ﬁi 35em, 2H),

renoved tqtm-wo rhezmyqdmc”xss &a, Brpnpl e 13C
(1R)-1- ({ gnglﬁ[S 4- c] pyr| di n- 6-yl met hybam nol- 1-

plspglr Lglen]}/u Mar t % title compounc}/ x(;jvgso pr%pHargj' I1Sy ?11sscﬁv1ng tIELe {’r SSeTn hXcli g‘e'g’[mg

(1R) - 1- ({ 44¢ith | 3poivalent of] 1dfl 51C-in Hisyinil aihar. 8hjs wes thon peaporrsgd tp-dryness and
30pi peoi didayd inmgieRpbyurd ddsicbatoy di trePrbsBirbed, BOGa- t ri azaacenapht hyl ene-
3, 8-di one hydrochloride (49 ng, 0.100 rrrml) was di ssolved in MeOH 10

Crude. was LAASHIRLG iaq?%ﬁ@%?é%ﬁ?cfag BT Bl -wﬁ%saggm}-
washed wi tihpipexifinybmethy]-2ydijydreyd imjgtazoll, 3418 nApht

met hanol (diéneiydrothleritie 2:timixtwenif#:8) ng t he product was evapor at ed
to 35 afford free am ne product (41,5ny, 92%recover ). LCI\/IS and NWVR

consi stent with product. The fre am n et iHa snal |

anount of DCM MeOH, treate | e_af d (0. 6ny) and

stirred for 10m nut es. OSol ent g wege renoved a golid dried in
n|

t he desiccator (P205) o afford the produc as a white
solid (51nmg, LCMS and N |/t ent with product). 40 Exanple 14
(1R)-14{4-[(2,3-Di hydro [ athiino [2,3-c]pyridin-7- ylmethyl)
anmi no] - 1- pi perigiMhingEt I)ldlill yI¥mihy YId2-aihtik B4 D& mid8a(1,2,3-47]-1,8-

triazaace ﬁbg-g %@ flh’ﬁgﬁl];ee gfy S’Oﬁ\)pld {'épqgatlo ce Example 11(d))

2008/ 1289 A

(1R)-1-[ (4 %?gﬁ% !%e Roerfetify @r 3 Waﬁhbazgﬁ Grahaldelpdefara, o
acenapht h)sbfeﬂ1@s18$€$ WD@H&Q%B %lrEj@mpdﬁ 6@ (38 KB, AP momol) yEerdiEiolyedin a
prepapat i Qichi&emetRAFhRthbabk2/RImba¢ ﬁBo)n teﬁ‘lp@f’dt@fé ahaemargdand stireddt room

met hanol QeruPé?o h. E’(;vaéﬁ&ﬁ@r &%\ 4rhin8 B84 left to
Foom iékﬁéﬁ%?&%&éﬁu%%r 'r?PO?B AW{ B ¢ §£>? L e
Di hydro[ 1 aqymuawlem@cz@,w §9%r@nthpémvdr@hlom@bﬁ;ﬁdéX%$r@¥) "Bhesspmtiead s
see W020040gdhidex traisangat eribdpn (agnesium SulfRBenfiicyedvarl dviaporateddElk ande
E??a(r:gtggf(l b(éﬁdﬁ@% §fyﬁﬁﬁ&% iliEPLSFdh ﬁbﬁ}’ HﬁlﬁgE@Q@%ﬁﬂethé@%ﬁﬁloromethane
1 sealollor ol e (ol mu ST Ul B e PRI 3,
sone i i n@fw@gémzwlﬂmsz% 43 (B Fad TR Lol aebs-2.90 (m, SHD), 3.40-2.75
triacet oxthBHD;Mﬁ Gl 1HS3.@T 3 dd.(mAl Eigr3.4h(ss2iD), RatdCE2 H 6 8130)4. 4w, dHde d
fol l oved hysRO%s Rt analsh-shb emo s, kawes § SARIIHRRE SN0 aaUER) T 2598,

ext rag&g 7518?]&%%@'[ ggs O'i'h§ he organi c layer. The agueous

| ayer trac ‘h 20% 15 met hanol / di chl or onet hane
(2x80mL) . nic extracts were dried on Mg504, filtered
and evapor at ed The tal‘efoompoﬂnﬁwgs pfepered by dpasolotingt thevfice basgas DN @Y ang
tSI i ?? cg%gmﬂme@ﬁmm@fqmgmm Ji@ih?t&h@:hirﬁfs%ttba{@a 61?&8;18&
o affor ny,
9096 HEERTRG vE gl 8%{3%”@{&‘33%%@??%%@“2@3 ' 95. 2. 40
(m3|3|)5,245275m203,294 d, 1H), 3.05-3.20 3. 69
(s, 2H), Zx3eapleIBA((MR)-3+({4- [(41,sﬁ)mtﬁmlq{ﬁﬂ-dp{yndm-wlme l)emmqli-l)-
piperidinyl} methyl)-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylene-3,8-dione
hydrochloride
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The title conmpound was prepared by dissolving the free base in

DCM MeOH wiocoos/128d4zeating it with 1 equival ent of 1M HCPCIYEPdd0BtobyE21
ether. This was then evaporated to 25dryness and dried in the vacuum
desiccator in the presence of P205. 0 61- Exanple 15

(1R)-1-(14-[(2, 3-Di hydro[ 1, 4] di oxi no [2, 3-c]

pyridi n-7-yl met hyl ) am nol 1- pi peri nrx

nmet hyl ) - 1, 2- di hydr o- 3H, 8H 2a “tr'nazaace t epg- 3, 8-di one

di hydrochl ori de 30 (a) . Phenyl thyé H | }

(15)-1-{[ (et hyl sul fonye , 8-di oxo- IN ~dst et rahydro5H, 8H
-2a, 5, 8a-tri azaacenapht hyl gne- §- caf boxyl at e henyl met hyl

(1rs)-1- (hydroxyrret hyI ) -3, 8- , 2,3, 4-tetrahydro-5H, 8Ha, 5, 8a-tri a
zaacenapht e- Xyl 242 ng, 0.681 nmol for a

pr epar afl &%yéég abgﬂ‘}%/‘?g BRI 008/ 054621 E2<a§rpl e 13&59)) was

di ssol ved i n D@&vqlaonfsuspertsionodiz-¢hdonoeh- ém@theloslyﬂdbmltmpgudmar( 7 lgepd8
treated Wnifol)in EMuthiabhiaen ﬁﬁth?ai; 0 nfl, BI00 miD )and]ﬂi)ﬁ:om ¥inuioRi Ve300
then 030' e yﬁ &Qnoqﬁwhscs% é\éb‘rﬂé‘%%ﬁ{fé %Qé’&oﬁ:%ﬁo&f\?g&dtﬂegéﬁi

war m

up’ to 00 et es&f“fl Wi‘tﬁf o iaEhai Beypeim ren o

NaHCC3 ( 1@0%¢ ovéeégta to efford thamﬂuwaas aehxigha}aalbdr suilid{ SO, (83%5 Purdty band
the conbi nagd 017,9% ic extracts dried on MgSO4, filtered and evaporated

to afford yel |l ow foam (232ng, 95% purity by LCMS,
74.79% N%&%] (Eps%[) %2%9@% 10(b) Phenyl et hy
(1R) - 10{[4 ff1 (1, 1-di net hyl et hypoxyl car bonyl } am no) - 1-

pi peri di nyb) reVkthyloxy)-8;:3dpyoxdmethi@nBe4- t et r ahydr o- 5H, 8H 2a, 5, 8a-tri aza
acenapht hyl ene M&a 1BRYM3-Alth- MinaRiideyh6 @1 59 dmol) was suspended in

{[ (et hyl 2 é?ﬁi%& 1?%%'&1 g’m 9{11? ﬁoa’aﬁdél}en tregted \%/nh %algd;i (r)r% ,

t et rahydr o-
0.508 mMmolcoe8 (I8 m&r@mpé}ﬁ olaﬂsgﬁ B?Rtloiﬂﬂ’faé“% &1l

t enpedat uhgdipgde pvemighh Thndeactionwad ﬁlﬁetdd thnpugla ﬁ‘@h(ecpadmgd e pagl veasbed
mol ). 1, 1m£a tRadey (S00M1). Bthdliopehs evapytaal oaif@didthe b2dduthas Hp@pl ditrol )
was then gj% H%hﬁﬂ‘?n ction was heated at 70 C overnight. Then

0. 049 o é{ﬁmﬂf ng of 1, 1-di et hyl et hyl

4- pi peri dih "added to the reaction and the tenperature
was |ncreased to 80C for 8h and then the reaction 20 was stirred at

room RenpeEeEEhyENqLanihgbt(meltindosgtvenidingdinlyoizper at ed and t he

Qéf'edii g?;t 'et g S{h BREE gifyﬁhlﬂﬁaied?ﬁ%as gx%)%&éfééi%@mum hr36|1ﬁﬁ‘16 s
(xSont) - helsBiie Hb%ce%?;% BORHPY BR  n e gy By
and evapoﬁﬁﬂblépt@%luéﬂl fgben &8, 1P weraol) apciethyl biamencaas (1

silica chnmnal)o’@lneaxphgﬂumsvasgstlareﬂ-aﬁ%oneteh@nmlturd D&hh[gim@temmn@mhdmsnhen

to 257af f egfobdieinRies Athe 2daclol Yak BpcaieMubihs Ml 64hebiloxy)¥B,1-ESH) nl z
538 (M 1) . ridinediamine (20.68 g, 87% purity, 129 mmol), in acetonitrile (500ml), potassium
carbonate (23.23g) and ethyl bromoacetate (17.27g) and the reaction was again stirred at
room temperature overnight and the acetonitrile was then removed in vacuo. The residues
were partitioned between water (1L) and ethyl acetate (1L) and the layers separated. The
30  aqueous layer was extracted once more with ethyl acetate (1L) and the combined organic
extracts were dried over MgSOy, filtered and evaporated to afford a purple oil (64g). The
oil was treated with DCM (300ml) and the insoluble impurities filtered off. The DCM
solution was loaded onto a 800g silica column and eluted with 0-2%MeOH/DCM to
afford 40.6g of desired product as a brown solid (LCMS and NMR consistent with 75%
35  desired product with 15% cyclized product 6-(methyloxy)-1,4-dihydropyrido[2,3-
blpyrazin-3(2H)-one and 6.4g of cyclized product 6-(methyloxy)-1,4-dihydropyrido[2,3-
b]pyrazin-3(2H)-one as a purple solid.
MS (ES+) m/z 226 (MH").
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(c)1, 1- D nmet hyl et hyl (1-

{[ (1R) - 3,WWO0QDesaasM22- di hydr o- 3H, 8H- 2a, 5, 8at r i azaacenaph®GI{EM00B/0§42he
t hyl } - 4- pi peri di nyl ) car bamat e 30Phenyl net hyl

(IR)-1-{[4-(([ (1, 1-di met hyl et hypoxy] carbonyl } ami no) - 1-

pi peri di nyl i met hy Ilpa{g, 8-di oxo0-1, 2, 3, 4-t etrahydr o-5H, 8H-2a, 5, 8a-tri aza
acenapht hyem@sihytuyhddydibydropwsip[43:bIpyraain-3@H)-yneas di ssol ved in
et hanol (10 m )Etkyl N-@Dmnﬁr&ﬁ@@hathytcﬁymLiayhﬁﬁijrl]gryeﬁia&scmwag 1B niracli was
r oom t Eﬁggﬁé%‘%ﬁﬁﬁ% G, §~"‘> AT onk teri e V0G50 3hd LR 21
was then ' %03%98 O’ﬁg%ﬁi Bv@ W&%W‘fcﬁnﬁ%?% S anol
(50m) 3 TIS&tu@tt?ﬁbNHhCI/@Q @I/)awraélﬁ@@ambthaﬂffﬂ? evagospead HateyAPQmb rveps added
whi ch was felilesgal me2)%ReDEVDCM Q1) theridscddble rmackrial ths fiergd 0éf evaslied>dwite
(63.1 ny, d%tl?ﬂ%tﬁ@ir‘ﬁha dAtd MAREVARIRES ALYt 80 RY §¥ethight to a8 thd desired

| ent dd
vas ot rrpdEl Rty R AT S0 i?ﬂéﬁ%fﬂﬁgﬁsoﬁsé%&ﬁw”ﬁprg?aﬁt FagE "
mat eri al ﬁﬁ@é@tm%mﬁ@f{sg@%ﬂl\@ equi val ents of manganese di oxi de
were afided. Th&heewotphases wese Sinsfersed tat sepoaitesimpesl and sepatraed. Athet hen

filtered t ﬁélhIQIIh r@% bit@acmctwumﬁo@%m SORREOMDON SRED O} 4hded/ and

the sol vents 8 ra?e ch% c?
( 76”9 78(2%11(;0 Was was edé %%ﬁi%%@ﬁﬁ%ﬁﬁ t@%ﬁ %’ more orii[tﬁe gﬂs?rj product

( lR) 1-[ (4s A@ahcgree-nmopé (7. dghyLCMSt dnd NMR, @ndlisteytivoh praddiet (28760 Butdized
aacenapht hydt@g peosentd El hydr ochl ori de 5A sol ution

of 1, 1- di ngy Kﬁ% 21(8 R) - 3, 8- di oxo- 1, 2-di hydr o- 3H, 8H 2a, 5, 8a-
tri azaacen thyl} 4- pi peridinyl)carbamate (76 ny,
0. 189 rrrml

IPB(?CGI"] at roomtenperature was treated wth

AMHCL in 1, 4- @tbyd%&@mmé (meﬂaaqud) -BrieeidpivtIglysthata il 6 2rel 72menal) wesir e
was sti rr eidhsoloedit Ripeyddfuta (500ibrand.coblet IfteO‘ICB(acﬁbﬁncm,gmmﬁretganso

sore 7Bt hamel vaeeAedaLd b mh?oﬁa%gmﬁg%%@{%@lq 6%{ %o@e% 8018 Eﬂgp"?@tepy
c W, eat t t >
gg%oﬁﬁgl 1551:5 S”J[Fégégztbrga v?i%h water (28%m1), filtered and dned m vacuo§ 3g, qu?ui%)

(1R) - 1- [ ( Avldch may be phqaiewitihut Widthetr putifiedtiod- di hydr o- 3H, 8H
2a, 5, 8a- trlazaacenaphthylene 3, 8-di one di hydrochl oride (70mg, O0.187

nmol ) ,in I I ature
under Zgrgg% ﬁ{eﬂy a’g (Hléﬂtlﬂgﬁ) %gg?%nqlﬁgdrﬁmg 4 bﬁl%%g%é% I) and
stirred f&r X?@T‘? Everyt hi ng went into sol ution;

2, 3-di hydr o[ 1, Hoch-{rosthylokg)- B,4ejllpxdromrrrtb{273doépsbmxméfﬁ}ﬂ)eoqef(6r358g, 354
synt hesi s n&ﬁ@l)%@et Q&%@&@M%lﬁ&@dlﬁh&né%ﬁdnaﬁ(sﬁ@&ﬁﬁtﬂﬁ@’m TRk
20))) { Rectolly wis ddiied W Rioln Wb A1 %P&oﬁﬂﬁeifgm%m%qon
stirr até‘% erature or mtriaceto or E}/I‘I e
(16 #f RS feropglion e FOMELaLR HSdaYoEn W PSR HAGT £pF Heicay
roomte rrpéqq@[ wae drmql pe magnsium seiphpter Blteyed swsti¢vaperated to afford the desired
triacet oxmmhywﬂa@mfesaﬁd g, M%pr | h sat NaHCO3 (50nml) was added
fol | owed g WQ&M}E OrrfL) and t he 25aqueous | ayer was extracted
and then separat fro organi c |l ayer. The aqueous | ayer was
extracted again twice with 20%e0H DCM (2x50mL) . The conbi ned organic

extradfs BrRheaylmethyd §-(ptdoxyid-l(@Red- Oéﬁamémﬁwﬂa&-e@O%I dihydrnybig,3-
of crude rlf]pgdunhe-\l(ﬁ}t)kbaWyWI fied by silica chromat ogr aphy using a

? tZP%rEt hanol / Cf’h% Bh@ﬁ%ﬂé 12hko-39-Bh cﬁ’Bﬂrrde Pﬁﬁ@l@fH)t he

itle conpg e

( 250MHz) faé}‘é’ ?Ilag"‘oa% rh%“ S]ﬁ £ 1 QIS o3l i perﬁ“’é%

(d, 111), @CﬁISOIE@(%We Mqiow 80 v@o .hezokion yas then. ca e rwlfhs@l e bath and

4. 50- 4065 tfeated ¥jh sodinBf hpdride ((1r6851g1 42,1 16m8B. The ,sotikpn vs&s 8Roed tol‘.lv-arm to

7.76 (d, 146 terp&8tuts AP0 r¥indtks (55)-216Riranylmethyl 3-nitrobenzenesulfonate (9.56
g, 36.9 mmol) was added. After 1h all the starting material was consumed so the reaction
was treated with a saturated solution of sodium bicarbonate (350ml) and the aqueous
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M5 (ES+) mlz 451 (MW). "  The title conpound was prepared by
di ssol vi ngotzbes/i2sme base in DCM MeOH and 35treating it WCHIEP2008/054621
equi valents of IMHCI in diethyl ether. This was then evaporated to
dryness and dried in the vacuum desiccator in the presence of P205.
Exanpl e 16A

(2R) - 2- ({ dayfet fvbs BltPacatchivish BV 43:c100wnl). dhe cémbpined bgaparthym were dried on
pi peri di nyhaomBditinlshitph. at% Hitéed bsd 8@&1&0%@?&&[1 Aﬁt@@ﬁaﬂqm 93( )emﬁe

8 di one 4 @Gfd‘{‘%{%%@ mdiy_\%algql 42PCT/ EP2008/ 054621 | )

- 116-( ‘i am no) - 1, 3- propanedi oI
6 Met hoxy M2 J@r‘8/2337|9|( Byl’l di ne (36 94g, 195.9mmvl) and
2- am nbpropanel. 3-diol (35.65g, 391.3nmol, 2 eq.) were stirred in

et hanol  ( 30rHehyRiethydf(h Ox1-desxyicgen)-S, Sldibx1 RBM-Botral @0 BH B, )86
al | oned t?ﬁfﬂ%eﬂ%@ﬁﬁﬂgﬁ% Eemnek td{ére and left overni ght The sol vent
was partia er re ure and the
resulotl ng bri gl? e@éme&w?gﬂﬁ]ﬁﬂv Sqdﬁfﬁ 07“1’5?‘1(3&‘?1‘8@ n%f 5L) with
vi gor ous  stiliydramygidoi?e3-hipyrazine- UAED-seibox gatef(orudge, KR g tenémated 3R &rmmol)

\(Mzt) 8 rr?f?Ct Iwe d\iﬁsbnved QDDMF (#36 nsly bi Woiesmperatieel and kdatddc 180 foratigghts and
a

tgﬁti_ Pealchibn §E % F%s%v?é r%fl aﬂ@{ﬂeow
lid 10 (4

R AT R 6 e i e
M (ES+) mng thespgueoualyyerpyas extracted once more with DCM (500ml). T combined

N- (2, 2- Di megdnyclextradtsoiadx aﬂecﬁexyﬁﬁagﬁes(umslltiphawm1te3echaﬂdr@aﬁerpt3ed|toiaffamhme

(123 g gg (Pzﬁ%mbﬂ’mclﬁwﬁﬁ d ey hibH v Bluh Ao e deckeRd é{&mduct was

e gon- ahd EP&F%ED § el Blrsteldsiiy Woaﬁ@ﬁ@%%fxﬁé@@%%né@a’&e%gdﬁ*ﬁqg
mi xt ure wasord the degiregkprodisias & Apldemfasrb (Gt BRPOgM: . This was dil uted
wi th di chiMS §E@thafzes6i(MHand the resulting solution was treated with
saturated aqueous sodi um hydrogen carbonate (20nm) and solid 20

Sodlt uan Y ghnds (‘(g;i&%& %;1;3@092 dmydk]og 943 S'Etthﬁi aPhaplyhylene-3.8-dione

(efferves st r

t hen the rema t diﬂ‘{’ﬁoo - f&H ég[u di um
sul phat e. Eﬁ&mxwmm@yﬁamtmaebDWaﬁh(b@gﬂ 6% mamel) Whedlgmlwismw@ra@ol

washed \t/vl%{ g 2 eT&terecaﬁabheiﬂeleafrdd xbrtlap@llaﬁgﬂﬁ omsgz%m%@me) (1
evaporat e H@ Glimﬁ{?l E) %[;:é, af o6 EBmpErat i@ | r6did8sn for
t

wms. | 291 acdP By THEFALeR A Iod ﬁ“&&g@wﬁ h %%%Wéama&eﬂer
(40- 60) ar\’dﬂalinpr%hth@@l tihegroduct was thpn ehrteshish LAAF &00mibandythe BMF| ow
solid 57. &ﬁq;or%&/&o affid7d (aEESdyn sili REFS 0ol -The)solid B (as then suspended in 30%

{12( (2 222D|D' t 35%@&%@1 shréd i rﬁaargﬁﬂaswﬁﬁa@g%ﬁmg 'lﬁl's'i‘%}hléla‘f‘aﬁ%om
(3500 @%Jﬁ@%ﬁ#&%ﬁﬁaﬁaﬁs ey e R Y00
t aken3 ﬂp .rﬂethan@l/dl 1@&%@ seoImBnkhersplieatserae svrnovaied topghopd therdesired
car bon (pa:smouﬂddsa/\bwmmhd‘(@‘mmg, 78%9)0g) under |atm hydrogen
pressure, M (E9PiEMnatiyre overnight. The mxtures were

(i) [(15)-3,8-Dioxo-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylen-1-yl Jmethyl

35  methanesulfonate

(15)-1-(Hydroxymethyl)-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylene-3,8-

dione (750 mg, 3.42 mmol) was suspended in dry DCM (100 ml) at room temperature
under argon and then treated with triethylamine (0.572 ml, 4.11 mmol). The mixture was
then cooled using an ice-water bath. Methanesulfonyl chloride (0.293 ml, 3.76 mmol)

40  was then added and the reaction was allowed to warm up to room temperature. After 50
minutes there was no starting material left so the mixture was washed with saturated
NaHCO3 (100ml). The aqueous layer was extracted with 20%MeOH/DCM (2x100mi);
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- 64 - WD 2008/ 128942PCT1EP2008/ 054621 filtered with suction though
Celite, usongosanssnrgon bl anket and taking care to m ni mpsa/EPAOISAGSI620f
the product with air. The solution was evaporated under reduced
pressure to give the title conpound as a deep purple oil. This was
used i Mmediately in the next step. M5 (ES+) mlz 254 (MW. 5 (d)
Et hyl N42-fid &rdbidededtghyic cttr@tshivoreatricd -onl agmicsioln- wiphate filttres yhd 8vaporated
pyri di nyl kghieidnBé Broduct as a@r&¥8 foam (1.05g, 90% purity by LCMS).
N2- (2, 2- dlﬂéggﬁgﬁvzs%g?o +)5-y1) - 6- (et hyl oxy) = 2] 3- pyri di nedi am ne
prepared in anple '(@?ﬂ( assunmed 123. 6mmol ) was dissolved in
anhydrous DMF 10(500mL) under argon and anhydrous potassi um carbonate
(37.568, Z)2AegDimeihgletgdéd {[(18)}-3.8whoekdy,2atiydroBHodbAest&te (12.3 Ind,
0.9eq.). ThezantonhpitByWAS -Fithéthfid-BpiptRdRyheMpanat ure overni ght. The
sol vent was r enbygdhin 152%%%@ g&@ﬁ%?ﬁ%&? ,i,%g. b aphthylen-1-
r eddi sh-brown s urr%awa prt’ltlong e\/\ﬁen fuf 8m te
(300mt) . VREWEY Mnttangsonatz{d 03 &3 dmagol iy dnacrRnitie (AU i ghroom
(300ml), derparatoveyndsy aigamwes snghtod atith, pyridined P 8d3 anlod .24 apoelhtfedowediey
reduced priebahicthylethgl &piparidiaficarbrtchat 0.884h, 8 2MasmbHKEIRe mfxtind véas heated
m ni mum of,, E@g }‘bg Uk th&at @€ PoL4H L EMEP r%%’o%‘r{s&ﬁét' Seqof
(eluted wt 8 0éoéet I?ﬁﬁﬁrﬁﬁﬁﬁn ﬁetro eur\q%]er 43&8 .nd.£h
Appr opr i attdTfimgEpd §pced ghilal feiyL A sy AP AT e a W Ere el the
pressure teacipnavas heated ¢ WEnysmighl and thenghirmd st reamdempprapues for Zays.
84% . 20 Nhe(é&fotipn Wag codPle(dVibhe sqlednt was evaporated and the residue partitioned
4-(2, 25D %14 ﬁ's&bﬁﬁﬂf}?i%ﬁd 20¥InOnisT R b ivhné (B0 DERYY THO[agerd- b
re 8§ P

] pyrazi n3 one dllit 1 dwi o Vdichl h
N42- { (2, 2- PRIATCC, 20t e BQUERUE AYFT WS RSP We Bigfyangl/dighloromethane
pyri ;{:n( ny| PgRpdeR @1i-§@?&2§£bi@d;¥8;)¥%@¥§;ﬁ§w%%y %w%l}gwsm sylpjate,
(500nt) arfdtetdieandaivaparated wasffard deTt eff opdd wkichwes parifiedibgsitica a cool ed

(0C) suspepsinogh 1%,0%5}@13 03594 idehahdl/didd6rodetiRRUoo derd it BREG A tRdpriotuct

oil, 00eq.. ),.i ) under argon. During the addition the
col ou%oof%?ﬁ%eh& Mdac‘%pﬁﬁg%g"d fromorange to green. The m xture

spens
was sirredld E%%"f’g’f‘mg ther 15 m nutes, then allowed to warmto
room 30 tenperature and stirred at rt for 1 hour. The m xture was
cool ed t o (RI1&Nd -gatahiabedpipen@giny il or,2-dthydAbRH R ARS8 5 3dded
o er ypac Rba N RABES B bR B R e e oy o0
te npe&gt ure and* §91P'il?1bﬂtd]‘f’b'tdnﬁetﬂ1?ﬂ%§9'_i f]ﬁgﬁf%ﬁ ’g’fdé%f‘%’ ﬁfﬁ{%fdﬁé'ﬁﬁa@g%ﬁis S
(500ni) ardazap¢aneplitiylenliylimethyld rii-pipaadisgl) ¢arbamate 0.0 ghbdZOmmeleinhy |
acet at e ( 3QRM8forad nilje roomtempetatite wad treatdwith U] Wds i hgsaligeane (7ml). A
e ot 17 SEPREIIERATREaR 6 Pk, o dhRo R K BRI 0 S ome
(Sorm) 1 orneshineh e paded i R motoh B ot 3 ateg'hy B g BERE20F o
whi ch3@as sakyspsavers ramqyst to pidersh the produgtse 2oeiloy sobidrf§- 538 d08Y9)-- dr i ed
to afford MBEES+Hihe 302MEIND as an anor phous tan solid (25.37g,
82.8%9. 40 M5 (ES+) mz 316 (MNa+). (f)

21(1)2 g;]eDi Tﬁt’lt}?féé&mgéucﬂdoxan' 5-y1) - 6- (et hyl oxy) pyri do[ 2, 3- b] pyrazi n- 3(

A suspension of (1X)-1-[(4-amino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-

35  2a,5,8a-triazaacenaphthylene-3,8-dione dihydrochloride (165 mg, 0.441 mmol) in
chloroform (10 ml) and methanol (0.4 ml) at room temperature under argon was treated
with triethylamine (0.184 mi, 1.323 mmol)} and stirred for 0.25h (the suspension turned
into a solution). [1,3]Oxathiolo[5,4-c]pyridine-6-carbaldehyde (for a synthesis see
W02004058144 Example 61) (73.7 mg, 0.441 mmol) was then added and the reaction

40  was stirred at room temperature for 0.5h. Sodium triacetoxyborohydride (280 mg, 1.323
mmol) was then added and the reaction was stirred at room temperature. After 1.5h
LCMS showed that there was still some imine present in the mixture so 1 eq of sodium
triacetoxyborohydride was added. After 1h saturated NaHCO; (50ml) was added
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- (2, 2- D EORYWB/128B2di oxan- 5-y1) - 6- (et hyl oxy) - 1, 4- di hy dPEIEH2018/05828-
b] pyrazi n- 3(210-one (25.37g) and activated nmanganese di oxi de (120g,
-15eq.) were stlrred in DCM (500m) at roomtenperature for 2 hours

t hen overni ? The m xture was filtered with suction and the solids
wer e washdellawedbyin amtimokdichlormetbar Al mfithe aqueeuspialer wassriragied
wer e evapahdaties sspateted feduthe drganésky¢re Thoagicees yhrwasexiraend agdin swisas

purified %tmi% %btl?i%i?&ﬁﬁf&%ﬁ&ﬁ%e‘%x@@ gi%e(c%hﬂﬁﬁéago ﬁlb eﬂt/ﬁcgsoage@:
A

oers o iaed on bRBe S SHPng Bl d B i et L ORI W%@ng?fiﬁf

conpoudd Fdich WﬁagmnfieéirbySW%Ph(qmatQ@rgp 369%18 a 00 math

10 (9) gradient to afford the free base of the title compound as a yellow sohd (185mg, 93%).
3%3{1 gfdr 0% éD@M@Z%MHBtMm?Mh)(M 26,1 78ty emfgyﬁ lod @i, 2,185, blopyr Bzdnk-
2- (2, 2-Di 1D %1 is %Hén‘*% 18 (%}H%"%%Pe“ﬁw( g4r?0d o 2 @ by B3
4H) - one (fé?3 97(51“&1%] 7&4\4 Eﬂbgcﬁué»dlﬁ t(‘i’a drofuran (THF)
(220 D) tMSgESre)ra/zd@BI(m*)yel | ow sol ution. 1M HCl ag. (200ml) was

added (tranSIGmheQitléQ:oﬁijbduﬂd%Q fephield by dake9Rpale Froc bk igol ution) and

the now | i gliankhl A SALEA O RSAE LB, Bl niﬁ@xﬂ‘otfqﬂ?ﬁ@tlﬁﬁ%thé%th%r

hour. The con

Usi ng a cAis Wit BFT BEAPRTHEERIIRST B0 EHOHRLES POl EERPHY PhpEscnce
procedur epfP@n was stlrred vigorously while solid sodi um hydrogen
carbongte was added in portlons (caution: 20effervescence) until the

t 0
T O T )
give the tHR§ridip E}WU\ S&arElizatgenap

M5 (ES+) mepzgse ((AE-{{4- [;(B(?ﬂpxathlolo[s 4-clpyridin-6-ylmethyl)amino]-1-

(3, 8- Di ox pﬂerﬂu’éﬂi}rﬁélh}d@-tltﬁﬂﬂﬁg}dl@-%8%&62@,85¢1ﬂ&ﬂidehqﬂﬁl@dmmdﬂtydeen 2-y

e n HJ@:\?%;& %bﬁ‘zrﬁm%}-) WA e LLiREEH AD-2sko 1S waihaced
6- (et hyl az‘f{‘ﬁl 3 %Bﬁ@ﬂ‘ﬂ“ﬁé‘eﬁed gad the salyent was
Anhydr ous r@npmdoffbe 1(22’8’(9 seit anaradg solvgg thaeempoundrin MeH and Adding

(31.4m, 226 cqmwhlent cfithk Bﬁlztm:tdnah Ghakdlonor standayfdr il deus, Bie sbhgnt 80
mol) to giMEvel Ve %8 bldMycr, brown solution. During addition of the
methaggsul phoni c anhydrl de, an exot herm occurred which was sufficient
to calse the solvent to boi The m xture was stirred wgorously at

reflux undeammgdaCidR)- 3% %b?lsoﬂrh@l%ﬁﬂrq}wl@wsﬁ-almﬁm apindldsl to
room t enpeipéridiayl} diethytle 8, 2vdihjid RCBHI8H-23,5, 5000 iak a2 cend pthyheng-348-dkone
wat er (20@afhratthe organi c phase was separated, 35 and the aqueous

phase was extre&}iﬁg Eﬁ {rl Qﬁég g‘ﬂiga Eﬂ??%&ﬁm a}nl c extracts
were dried.over ter or at ed
vere gl e o SIS SR St It
This was [hgflroc kmudm(‘bﬁhmgu& @9 rrmol}swapémm@uml\é@(hﬂrlO(mb@ndjoaﬁtdjgnt@@vl
(50m) . THEX estifidderdg (pa-wet wills mesahal) EThewtudd wamisbmedwntd”thsuam
washed w t.h4, tHé‘Eé dﬁ}és(v?ﬁéﬁ J@v}th%{% 1‘3% E%Vdﬁ%t xfyi% ﬂj& m?smg
oduc d to

glgtzl ((al\/ls\lan?% ano ne); RS9 o cont mg él adCvaporat

afford free amme ‘product (41.5mg, 92% recovery). LCMS and NMR consistent with
product. The frec amine was dissolved in a small amount of DCM/MeOH, treated with
leq of fumaric acid (10.6mg) and stirred for 10minutes. Solvents were removed and the
solid dried in the desiccator (P20s) overnight to afford the product as a white solid
(51mg, LCMS and NMR consistent with product).

40
Example 14 (1R)-1-({4-[(2,3-Dihydro[1,4]oxathiino[2,3-c]pyridin-7-
ylmethyl)amino}-1-piperidinyl}methyl)-1,2-dihydro-3H,8H-2a,5,8a-
triazaacenaphthylene-3,8-dione hydrochloride
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(1-[ (3, 8-wioumsiksda2di hydr o- 3H, 8H 2a, 5, 8a-tri azaacenapht lpgirap2618/054621
yenet hyl] - 4- pi peri di nyl | car banat e Crude

(3, 8-di oxo-1, 2, 5a, 8b-tetrahydro-3H, 8H 2a, 5, 8a-tri azaacenapht hyl en- 2-
yOnet hyl net hanesul fonate (6.950g, 23.38mml) was dissolved in dry
acetonitrile 5(200nl) and the m xtur treated with pyridine
(7.55mL, 94 0 mmol) foll owed-h ,1-@h t S

4- pi peri di nyl car bamat e . 51. 4 1) 3 They m Xtureg was stirred
at reflux under argon forRZ

O50C over e ekend. The
m xture was then stirred a 2 hours, then th® volatiles were
renoved under reduced pres 68 t he reS|due was partltloned

bet ween DCM (600ml) and ooml The

separated and theSBERs éﬁg%&% 'P’é’@flg]éiga]“?ﬁly&d@ H"I'he
conbi ned @agfaitcamecenaphthyloncs, &wéwhedlhwdtmhmml(lf(mw) Smrdol)é rever
anhydr ous sspdtdﬂﬁh%ee Ek’lﬁh}ﬁe 1B(1d)toer1eg)ﬁmcthmt@mnm@ﬂn}mmeﬁethm €®do0 ml)

pressue | rétfa} %%H@c} BnR (0117 oil} 1158318
S %‘2 A&B‘g%\% J;E& f?;fﬁ@f oS e f&rﬁr{ﬁ‘fﬁﬁm&ﬁ&m@ 91?}4[ @5“7 2ﬁ§er b

15r educed Dihywell-Hoxahignafd,3tdlpyriding-é-cothapishmde @ar anﬂélmsxsﬁﬂ‘bus pal e
tan sol i d Wo28043815RH FXYinpld\dd) (ESing, 0428 (Wasakgn adHad agdMe. reaction was

(1) _ Stmi at, roomt rature or O 5h Sodlum tr1acetox%boroh5dnde (272 s Igl

IS AN ESE R ST LT

Met hod A( Kesee e st pamesmiay presenthyr (S| leaquiyalent of sodium
{1-[ (3, 8- diiavetxybarotlydrydtrwasddsdRera h8at NaHCO3 (50ml) was added followed by

Enrnl[) fl)z aa/; g Qggdg&@%hﬁ&rd%cmmﬁ{em& dorhl) BRY i aqub R RNBE@ed Q%cﬁt%@ﬂ rdd&
was added ﬁioan gﬁe\%gaéu%{ép/ ‘g: 5 ?a\k;gr WM & Pacfeﬁ a%a#l 5& c%)%%ﬂl 2 bt o ).
The bidp ghtmeyléanpb’wch%ox@ra?@a%@x PByiEbe O AnSHFERRIC FOERRLS ‘éfﬁ&? it ome

for 1 houMg3@\Bilchalved avepstEdiie affordsd 1onmigf crefegiroducy whithewasgiwidied Sy
were rendypita ERRiatéGapISALIY £6-0Y8n@Rdhol/ARhIcesh et eneNBadighd 16 AffaRTBE

reduced PrESULE AUEHRL Ahob s \RubDS, ey de sal t of the
o S S Rl i

A por 20on 3(51‘) 2.8¢ (& rlEbe3. ﬂﬁﬁyili)r(mﬁll‘ﬁri‘ 6 (% 6H3,14830-488<md BER1. 9&4.65{m, 1

met hanol (449013 l@tmslma,t&% (dh), @ndl (QAHD) 267 (d) 181, 738B(s¢ OHYB0 1 GOTN).
(pr econdl ym vol umes of nethanol). The colum was
Eg%]lﬂ%r avi t

Lhen ¢l u & W%B%Pérﬁé)b”%baagm' B the 2° P in e Ot g

ammoni a in I'TEt

conbi ned aveaties/dpathat eqmﬁ%@mrof ARbEE 0 piedyseer. Thisgrasdhemevappigied to

title26onpoyrds anl driddain thevacpbmudesisodtodin(thd Presayie ofiR}@H cont ai ned
met hanol -i nsol ubl e material not apparent by LCVMS (possibly ammoni um

suspensi oD '?ﬁgfﬁf%hm%@?kﬁﬁw%@ﬁﬁ iAo B apinol
and the cdnbpredinylimethyb-ladrdikyseei3kh8Hoda 38 wa\%aa@w'ﬁhﬂsve-ﬁéome%
pressure tdhylreehlohideti t1 e 40 corrpound (360 ng, 87%. MS (ES+) mz

302 (M. Method B
N o)
)
Os. _.N_ _N_ _O
oo
X =

(2) Phenylmethyl (15)-1-{[(methylsulfonyl)oxy]methyl}-3,8-dioxo-1,2,3,4-tetrahydro-
5H,8H-2a,5,8a-triazaacenaphthylene-5-carboxylate

Phenylmethyl (15)-1-(hydroxymethyl)-3,8-dioxo-1,2,3,4-tetrahydro-5H,8H-
2a,5,8a-triazaacenaphthylene-5-carboxylate (242 mg, 0.681 mmol) (for a preparation see

30
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{1- [ (3, 8-wloses/1iksfd2di hydr o- 3H, 8H 2a, 5, 8at ri azaacenapht hylcarepzeossmizhy
| ]-4-piperidinyl)carbamate (9.735g, 24.25 mmol) was suspended i n DCM
(90nl) and 4M HCl1 in 1, 4-di oxane (45nl) was added to give a bright

yel | ow suspensi on (and gas evol ution). The bright yellow m xture was
stirred aExampio B(f)wzedasolved iDCM (iduml) aT hens emperdhsre wader argoroargidhen

;gﬁfgwr :(rjm 'ﬁ?@t‘éd I%fhstﬁ%!fh 18t/ ?ltgﬂﬂ? (154 l'ﬂfcfﬁm@!l h}’ﬁ’é QSR ARhAScHd 1 sttt an
fro Tecene il 6‘%1;‘%?3%%%8 AP0 g Gl s v
enant i onef' %308911 I:Yraé W] PSVHR} w0 TPDWE@P?@M Sttt @WYRDVE(SZWShed
i crons) ithpat NeHCO:d00mhnThe tuet @SRy SOV, e};tracted with DCM (2x50ml) and the
acet oni t rich@biRH ko &SRB ARMH @mmgsa;s fliBRdmBl SHoplas e dfforll MeSfoduct
bat ches. 'g@g gﬁ&ﬁo §5[§\P]u ﬁﬁgy $|ﬂe79p sol uti on was observed
for all Pf ‘\%é\r?&%% raction ‘and both enantioners

(as thef olated in >99.8 ee each.
(2R)-2-[ (4- Am no 1 pi peri di nyOret hyl ] -1, 2-di hydr o- 3H, 8H 2a, 5, 8atri aza

acenapbt hyp Sinfetlilh 0110 (-{ J4- | (1cloamestignéth ehotygebkborly) adling)- 11 1 ght
B0 SO e LA o o s

(2S) - 2-[ (4% FH‘ 8t1- pi peri di nyOTeth 11-1, 2-di hydro-3H, 8H 2a, 5, 8atri aza
acenapht hyl ene-P:bel&llmeﬂWé(K@écﬂ@emmexﬁ]mtbﬂ} -3,8-dio30-162. 34 ght

bei ge sol it¢rahrocSH BHI- 24 B4 tri£¥3a @MastehyleddS5-lboxylatez 2 BDaArg( M5P8 mmol)
Qat ! C% dr Wl RBve® PG abetonitriR?16 ffht Rdm FRIJARRE unddr $38dn ardddeatddi i

25( 2R) - 2- PYAIRGAG4T oy 619 mmell e Rimsthletyltpingridinylsaghamate € 24 e,
trl(az;ace[pgl tWPBh’é‘gga%l%idé hand thg Ge%jonovas Qatﬁ‘%féq 10 Yfegvesnight- dcw ¢ h
[ 1, 3] oxat 16i0e0a(l 5f gyxidipy andll 2Emb et i tindthiyletey] @fpiperalisylenrbanate weeeadded
¥82804058%ﬁleﬁé@dﬁah§ggme terhp eﬂraalr% Q¢a§%{&§e& tol 80°€%108105ﬂrtﬁéﬂﬁfef}é‘ﬂ!ﬁbn ]
et B v e B sﬁiﬁ?‘% Sh g T ‘g% sG] lﬂl yendfuit 48 AR
vi gor ous Peftiiongg %Weﬁlbﬁ% F?ew?ﬁeﬁ?ilﬂr%te@\/égd the
quenched byuadi 1atyeowamtxtmaalr\aﬁleB)CM aegu$2::ddily bk ygdmbiped ocganbosrataets

(1) . DCMehd 88 (MBSOAdHRE P éu(rhﬁ&ﬁfébl&o 8ifbridrig0ehgsFenedHrbduite U hidhrwas
10 m ns, fahkmg sma Eﬁ%ﬂ-{a"i’& ﬁ{hﬂ s fhahdlt éh‘i’cﬂlagf%ﬂﬁné itatiend B°
organi.c e ¢ duc ressure an e de

pr odué? vvéigfs ﬁl\%ﬁ’l’{%‘cg'&lﬁ EQsi on silica 35 (eluting
Wi th 0- 1204 ERENHB/z S3SNDTH). i n DCM Appropr| ate fractions were

conblne? and evapor ated under reduced pressure and drled on the
vacuum | i P title
compound 49 B EATEATABILEIIL g%* G T2 4hes W‘;ﬁ% 7 453 (M).
| HNVR ( CDEZa8C eé'épe‘ﬁﬁ 3}3’1 By egffmyﬁ by d J5 9T 718
T s 2o ety SR Us)- m@(ﬂmlmhx oxyjeanbonyliamipg)-14. 55
(111, dd, pigeriizhydlizethyl}-Bt82dioxd-1383 Adbtralddro-IE,8IR255{Ba-tRaz2kzenaplth flene- 5-
(2H, 8): Zakbdx{ihtd (190 mg) 5.242 nHiB1) wis AlBdlved ind3hdnbli10 ml) at room temperature
and then treated with palladium on carbon (10% paste) (100 mg, 0.094 mmol).
Everything was stirred at room temperature under 1 atm of hydrogen for 3 hours. The
35  reaction was then filtered through a Celite pad and washed with more ethanol (50ml). The
ethanol was evaporated to afford a yellow gum (79mg) which was dissolved in DCM
(~10ml) and stirred with manganese dioxide (63.1 mg, 0.725 mmol) at room temperature
overnight. Then 1.5 equivalents more of manganese dioxide were added (32mg) and
reaction was stirred at room temperature for 3h. There was still starting material present
40 by LCMS so 2 equivalents of manganese dioxide were added. The reaction was stirred at
room temperature for 2h then filtered through a Celite pad. The Celite pad was washed
with DCM and the solvents were evaporated to afford the product as a brown solid
(76mg, 78%).
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m; 2.70 (1H, dd, J= 12.9Hz, 9.0Hz); 2.67 (IH, m; 2.50 (1H, m; 2.33
(1H, dt, Woids/@bkimz 2. 6Hz); 2.25 (1H, dt, J= 11.4Hz, 2. Gda)epr2008@54621
(3H m; 1.36 (2H, m. WO 2008/ 128942PCT/ EP2008/ 054621

Treatment of the above free base (70ng) in DCM (1ml) with one

equi valent of IMHCl1 in diethyl ether gave, after renoval of solvents
under reddd®EPHentand,(MHD. t|tIe corrpound as a pal e tan anorphous
solid (75mg). M5 (ES+) mlz 453 . 5 Exanple 17A

25) - 2- 1-
[(al p)erl dl( %3@%&3&? 156-3&‘?%1& hﬂéh}'g lr%ggl&hj{ge%’@’)zé?a%ﬁfg%ht hyl ene- 3,
8- di one hyrzsasmaphthyene3 Srdings ¢i drochlorlde

10( 25) 5 2- [ (4- A sadutlepofi dr digiethyGrtby (1 {[(1R) B, BitioxdrlgR-dikyie-313,85-8n5,8a-
triaz aacewaéa&hﬁnﬁy@nﬁ ﬁ]rﬁétﬁyl(}fapp anaxhge]g@dmémae (FE@g FX 88Pmenol Pif( | )

E iOg] ggat ghig @E:HX& ﬁl%ﬁsrogdﬁi t&ﬁﬁ_ at}{\ﬁ‘ was tr%at%fi 4AM HCl in 4 dioxang é2ml) A
02004058 $9l4d m@d@ﬂ artffa@e FﬂijUEF ‘gislStlé’ff rop eHPSERFD ﬁth%t-m
(9: 1, v:vredstind was completa sorsoereancethandl was addrsito slisselve mrskefithe seleds t hen

treat ed wifplovearhydldeht bh@gietHRepBRIBRYEE kdttoved 1d affiid tBe Prodct)as\w dabk
Vi gor ous 16 ?m%é? grgg nperature for 30 mins. The m xture was
quenched §§ i]ggiﬁ rat ed aqueous sodi um hydrogen carbonate
(1m). and vigorous stirring was continued for

10 m ns, foI I ovved by separation of the phases (hydrophobic flit). The
organic pr@)SBtla/aSmpuﬂpDrat ed under reduced pressure and the crude

produgs was purAéﬁ RB“,‘P %Pafﬁmo X {peaaﬁgb 9{34]51 blm&@wﬂﬁ in

SRR I o WP e e

to give twb om @ntﬁégd) sid mﬁ@amlt(oa%Bﬁbl@emea@e@nﬁap@d%r@rgwwéﬁﬁe
(91ny, 61%ith tiStHyEStihe (0.079168 (3 hmoDHnNNRTECREIDSh( Edeythimgivettdinto

t7 h«';lt7 of H( %@uﬂ%ﬂ@ﬁhﬂ@ﬁb[l@ﬁﬂﬂ I@_P.lﬁesppyﬁ die- 7(—éldfba1§éhyd3 (@2a%§&t%§1s§e)e
(21 8" SVORCARE Buaag SRy Rty 0RIOR Ao 100 g é 93@7 hiinol
dd, J= 12. 5y they §1an dthg Pp“gaf stired af Tpqm tempergturd Hr i

2.93 (1H, ﬁr&qettﬁny'mrob&ditldeo(d,l%ng 0269 zrpol) Maisizhen azldﬁcVai(dlthp rs;@:nomwa@sﬂrred
(1H m; 2 dnt febhpetture Aftddl 4 ¢ Zn&b*b}‘socﬁurﬁ'irlééé%xyﬁbroh dridetwdd-#ided.

2. 6Hz) ; 1 GR m & ﬁ)nﬁl has ded%%% % Q1O BPDERPMBN{I] SR the
ase in :I! Ii{ﬁ ﬁ ul Vg? en {) q ﬁ HL
Save 23f t élﬂuwﬁiv&r 3§ cxigd E“r{h%?Pa#a&‘& %rg%r%? ¥ Be@ﬂwogs layer

conpound asamtragted mmly@wﬂb\%&’d%.e@%@%@ﬁ Iy 'Emyomblzled@%a(lm ).
extracts were dried on MgSQ,, filtered and evaporated to afford 90mg of crude product
which was purified by silica chromatography using a 0-20%methanol/dichloromethane
gradient to afford the free base of the title compound as a pale yellow gum (60mg, 71%).
30 8H CDCls, (250MHz) 1.25-1.50 (m, 2H), 1.86 (t, 2H), 2.10-2.75 (m, 6H), 2.93 (d, 1H),
3.00-3.15(m, 1H), 3.79 (s, 2H), 4.20-4.45 (m, SH), 4.50-4.65 (m, 1H), 4.90-5.10 (m, 1H),
6.33 (d, 1H), 6.82 (s, 1H), 7.76 (d, 1H), 7.86 (s, 1H), 8.11 (s, IH).
MS (ES+) m/z 451 (MH).
The title compound was prepared by dissolving the free base in DCM/MeOH and
35  treating it with 2 equivalents of 1M HCI in diethyl ether. This was then evaporated to
dryness and dried in the vacuum desiccator in the presence of P2Os.

Example 16A (2R)-2-({4-[([1,3]Oxathiolo[5,4-c]pyridin-6-ylmethyl)amino]-1-

piperidinyl}methyl)-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylene-3,8-dione
40  hydrochloride
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WO 2008/ 128942PCT/ EP2008/ 054621 Exanpl e 18
2- ({4-[ (Mo3dsyxasdanol of 5, 4- ci pyri di n- 6-yl net hyBami nol- 1PCT/EP2008/054621
pi peridinylinmethyl)-1,2-di hydro-3H, 811-2a, 5, 8a-tri azaacenapht hyl ene-3
, 8-di one hydrochloride N O N7 5Racem c

24(4-am no-| - pi peri di nyOret hyl ] - 1, 2-di hydr o- 3H, 8H 2a, 5, 8a-

triazaacenapht hyl ene-3, 8-dione (for g 6 see Exampl e 16A(j))
(400 ng, 1.327 mmol) was stirred wt

[ 1, 3] oxat hi ol o[ 5, 4-c] pyri di ne- 6- carb O a synthesis see
W)2004058144 Exanpl e 61) (200 ny, O. 9 eq i n chl or of or m net hanol
(9:1, v:v, 15nl) at room tenperatur 30 mins; the m xture was

with vigorous stirring at roomtenpergture for 30 mns. The reaction
was quenched by addition of satur

carbonate (5 m) and the m'xture

and evapor at ed under reduced pr . The crude product was purified
by col um chromat ography on si | Rga- (% ing 15 with 0-12% (2M anmoni a
in methanol) in DCM appropriate fractions were conbined and

evapor at eda)férMesbiylory)-priseospgridioyjeminog He3-propentgshele of t he
(racenic) tl t I @ M@ﬂmmdcmc@ -piadopyidiht (36.9422 19128 oipand4Barfiffoprdyenc-
(ES+) miz, ??el@?w&’ & édqﬁletﬁaﬁof(?@&'ﬁl Yok rdfi under argon
hormch$ral téEX ﬁf’ %%jt xctelgl r tﬂfﬁf 0Si ”]%h
the NLP) §°1' Fx r%?’afi W&o epo ‘P‘-‘P?‘ﬁe Perguirga ﬁ"v?mi

(1H, s); 6013911t(\’14ﬂ pagfially-remoyed-yndes repgegbpressyye (e cod SPmil) andythe wpsgiting
(1H, dd, JHrigRt wow duliimps pdurd® irtd H;e-\daier (JI-SI_DZNHHHgoﬂmQ btirying 3TIBOM (2 ke
s); 3.13 (‘Jéisnﬁéd fol 7 Hefur Mt fil Ry ith sfctiDA vibkid col). The sl wadvaghidd whth

12. 9kz, 9. 10250 Qﬁate&KZ(SO}'l!j) ilrig %Féine(gt%g%r th@ﬁt!fscom(m@f g Fﬁﬁﬁtgﬁgéwﬁlé&

aqueous sodi um hydr ogen
tlrred at roomtenperature for
& ied over anhydr ous Na2SO4

t hen treat ed with sodium 10 tri acet oxy"b[ or ohydri de (844 ny, 3.0 eq.)

5 mns. The organi c phase wa®

2. 6Hz

2O o (45 g P oV ot desicd it P b e TEe

di ssol ved produbOveg teedl )withodt furihat pdifwdatibn.one equi val ent of 1M HCl in

di ethyl etig{es-Buaporat of the solvents under reduced pessure gave

ng 25%' (el\/fongguggaas a paI e yel |l ow anor phous solid (281ng). Ms (ES+)

(2R) - 24 41?% 12 §113‘>qu1%1?1¥10]1 S A0S PrERCHYEX Y1 i Bavrifiipamine

pi peril@i nyl | rretZa&{b)(Mqﬂzyldx ﬁdnmowﬁﬂdlzﬂlﬁnﬁa} ls3-propadid §hit.- A3d.ene- 3,

8221) oge( ?QQSQﬁﬁﬁol s s PR081-1R8AHRRETdPaRe (B ﬁiﬁﬁia@éﬁﬁ?&lp 1713

p per e SR ﬁi‘f% i:g T AT R ot st oo

3. 8-di on ot \fgg&gpﬁ s was dilute 1ch oiomet aneaé ?anc{' t%g resuifu

2-({4-[ ([ som}m ael |t1@a1@p syith-sefusdted aqueoss §adiem thy teogen eqrbanate (20ml) and sohd

20  sodium hydrogen carbonate (20g) with vigorous stirring (effervescence). The mixture
was vigorously stirred for 20 minutes, then the remaining water was absorbed by addition
of anhydrous sodium sulphate. The mixture was filtered with suction and the solids were
washed with DCM (500ml). The combined filtrate plus washings were evaporated under
reduced pressure to give a yellow solid which was stirred with petroleum ether (40-60°)
25  over the weekend. The solid was isolated by filtration with suction , washed with

petroleum ether (40-60°) and air-dried to give the title compound as a bright yellow solid
57.83g, 92%). -
MS (ES+) m/z 284 (MH").

30 (o) N*-(2,2-Dimethyl-1,3-dioxan-5-yl)-6-(methyloxy)-2,3-pyridinediamine
N-(2,2-Dimethyl-1,3-dioxan-5-yl)-6-(methyloxy)-3-nitro-2-pyridinamine (35.00g,
123.6mmol) was divided into 2 aliquots, each of which was taken up in 1,4-dioxane
(500ml) and hydrogenated over 10% Pd on carbon (paste, 1:1 w:w with water, 4.00g)
under latm. hydrogen pressure, at room temperature overnight. The mixtures were
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5pi peridi nyl | net hyl) -1, 2-di hydro- 3H, 8H 2a, 5, 8a-tri azaacenapht hyl ene- 3
, 8- di one WOAPBRBB2I de, 200ngy, was resolved into its twPCAYERIGISEAER2E
by preparative chiral HPLC (using a 21 x 250mm Chiral pak I'A (5
mcrons) preparative colum) with 1:1 acetonitrile(containing 0.1%

i sopropyl am ne) and acetonitrile (containi n% 0.1% TFA). as the nmobile
phase. filtered with suction though Celite, using an argon blanket and taking care to minimise
10( 2R) - 2- (chrdét off tBd fRodtidtivaikiogih, Phegbluyivh eias eGaporated iyjeandduo¢d frepiupetol d
i nyl} meth x)e the t?lfie compound as a deep purple oil. This was used immediately in the next step.
di hydr o- 3 gqu%%% (MI% aacenapht hyl ene- 3, 8-di one (first conponent
el ut ed) : (I\g d}jtl tation: {alpha} D at 23.9C= -85.58 (C=.798
in MeOM) M5 (ES+) miz 302 (MH). The free base was dissolved in

met hanol dddEthyeMi[2d(22-dmdibyizlg8-dimend-{JandiSeGi(mathyiuxy)-3Evapor at i on
of the solpy,ﬁafn§1]5@gﬁ@ter educed pressure gave the product (Exarrpl e 16B)
as the benzoat 22 d1 hyt-1 d10xa y]%

(25)-2- ({44(] 1 By é‘%é

yl } met hy| yprepaped 16.3%1@82 Maz%mse 23 Gnmol 36 issbi } bydiont
(secoifl cd@hflomie nnd@Iatgtmo@nd affigdrgls @@asSpni carbomate 6X7. 08 2 Lad. ibha; adjiedt
23. 9C= +84‘0190\(réa:b)7&ﬁyﬂﬁ}o%9éé}até@2(ﬁ%lﬂO'% 302 rhidM¥re was stirrdd & rbsrae

base was %ﬁﬁ%ﬂf oy gﬁt[ ﬁ?@?ﬂg@r@&a@ 'i‘c,erﬂtt)@e(d Ed{repreggi%gd sl ld btle

| ent t
e A aBl vy Sy s oL DESKELAL PR e 005

(2R)-2- ({ 4”1@(02%&314@&%%@ wep sspatasscband wasbpd wathovaign (300ml)ydried over sodmm
yl et hy Dagipaite 1filpirpe andlévipbiarelt ik reduckddirbystircao $ivcdidaziardl dRhthis azaa

cenapht hyl I
30(2R)- 2. ;@&ﬁ &ﬁ a%ﬁféﬁg@ﬁ% Wé}/ a%ﬁﬁf]ie é@ﬂm&l ;égogn%rlqg% YO;I sﬂwa (eluted
triazaace ﬁ-h ﬁbe/hﬁt D EFKP eé‘f‘rgyﬂ @8@%@’( &SI@K{L))
(600ny, 1. $9mbinediapd evaporated under reduced pressure to give the title compound as a da

2, 3- di hydropdnipe4jlq8audg, 84642, 3- c] pyri di ne- 7- car bal dehyde (for a

synth IS MQQ@@E{ Exarrpl e 60) (325ngy, 0.900 eq.) and 204
aceti 2§a0|l\g§$5re stir re%ﬁ?n V\D 2008/ 128942PCT/ EP2008/ 054621

chl or of or m et hangl (lg’ V.V )s%r room tenperature for hour s
the m xt ul® 42 Lhmsthyl-ddr daxn-o 13{1 Enethy Ry b SrBRyBeR BHpH: ’P’d’épwazm-
(1.266g, 3(DHpapg W th vigorous stirring at roomtenperature for 30

mns. The m xt yigywes? %emﬁmh Y, Bdidikkn-9 ﬁ%?atmﬁ@thrﬁ&tﬁdoﬂwaous

Stirr g S/REIERel mgn%%w)@gg PR S ChORIPAAE

6 metltnﬁogg -2 3 medlamlrlle | N

I nued o

phases. ( hyaRGERAES &M fj’PW*PEQV il Saiey
reduced prhwdsde &. bidg of166%cwom élspcrem’ucn oxlals,O@mr) mude:dT (é@@mlh’«mder argon.
chr omat ogimapthg tBe additibe the(caloui bﬂﬂle\&uiﬂ&nﬂoﬂ- Z%r(gEd/ﬁNhBOMﬂgel\h(@rBem ThOCM
AP Opr! alfi-h Gt SRR WO £RARLARY 13 G%é@pcﬁér?ﬁlﬁﬂv e%n&ﬁ YoGH
P Lgs;s S[}F eangPﬁ;{E’;I eeaarglgs 1%1[3 \é{II C%g} ?1 Jilhgmlxture \gas coo o 0 b&%n saﬁura%d
ammonium chloride (15ml) was added cautiously with vigorous stirring (effervescence
observed). After effervescence had ceased, the mixture was allowed to warm to room
temperature and stirred for 4 hours then diluted with ethyl acetate (500ml) and filtered
with suction. The solids were washed with ethyl acetate (300ml) and the combined
35 filtrate plus washings were evaporated under reduced pressure to give a dark brown solid.
This was stirred with petroleum ether (40-60°) (500ml) plus ethyl acetate (20ml) for 2h
and filtered with suction to give a lighter brown solid which was washed with petroleum
cther (40-60°) (100ml) and air-dried to afford the title compound as an amorphous tan
solid (25.37g, 82.8%).
40 MS (ES+) m/z 316 (MNa®).

(f) 4-(2,2-Dimethyl-1,3-dioxan-5-yl)-6-(methyloxy)pyrido[2,3-b]pyrazin-3(4 H)-one
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“10 anor phous solid (658ng). M5 (ES+) mz 467 (M#). NWR (CDC13,

400MHz) Iwd2eds/v42H, m), 1.80-1.90 (2H, m, 2.20-2. 30pCEhPr2008/054621
m,2.30-2.40 (1H, m, 2.45-2.55 (1H, m, 2.65-2.75 (2H, m, 2.90-2.95
(1H, m, 3.10- 3.20 (3H, m, 3.75 (2H, s), 4.35-4.45 (3H, m,
4.50-4.60 (1H, dd), 5.00-5.10 (1H, m, 156.40 (1H, d), 7.00 (1H, s),

7.75 (1H, d) 2-@R-Dirhthsl) ] 3811@51n(5]=jrl) 6sonethy10xy)mdfhydmpgase[2(£50ng,

ﬁyg?gg’gﬁ' c §z1§‘3€'ﬂ?fﬂ€c§$§§) | ahd 2 f e GiokMe 0204 c@\were

Sy5t om ad %{ndégéd"@@b I700R ém%%fU% ol o ﬁﬁﬁhtoﬁlﬂ IXJ%BQVF%S
renoved uddisredregususiiopapg therselidhwererveasheds vith G2 ¥} (08D Lﬂ’&éP Hedum
to give t Iﬁe]ztrate 'plus veshingsi nvereasyapora®d vaderptoud pyesktirow gokiadr¢ s 2vay);.this

Exanpl e 2Q,ag &unﬁed by column chromatogr: hy on silica (eluting with 0%-100% ethyl acetate in

2- ({4 [ (2 15 kb fiohY e d) %ﬁfédr%tdw 81.111&61’
i o e R

(2R) - 2- ({ M3 (ES@-lﬂzWér(MI\lq )11oxat hiino[ 2, 3-cl pyridin-7-
yl met hyfl am no] - 1- pi peri di nyfl nmet hyl ) - 1, 2- di hydr o- 3H, 8H 2a, 5, 8atri aza

S AP B 8 A o

yl met hyf | &R¥ nol - peridi nyl i met hyl 2-di hydro-3H,811-2a, 5,8atri az
aacenapht hyl end- (3 ?8andh§1 1,8xdigxaRgd -y @ml&flgﬁégwﬁéﬁzﬂ@mﬁﬂﬁkgne
Racem ¢ (17.40 g, 59.7 mmol) was dissolved in tetrahydrofuran (T HF) (220 ml) to give a dark

2-1 (413 @,gn%wgblraﬁaﬁ ditl\g : E Bhindy wasHARKA (Bt Py anéfx%;t r biggRacena

Eh&gﬁ ?nr,]r&a))p% 1§t e; %‘dl Fhow 115(;)19 yeﬁow sof%rrgn was s I(r 360 Y,

2, 3- di hydrtenmerapesdar hitono [The sixfuss wasipanscmtraied t@aﬂ%@%@n@f@m}aev&porﬁor
synt hesi s usiag aWBRDR4@HBIH 4sontexsuiidl veasGdcifildal dayingGh3 pespelludehthen was
?nthr of ﬁreghﬂ'@&b ABRusBWhilo so‘i'1d‘éod1% dr@éenr&ﬂi@nﬁt%%raﬁfl%ﬂ' & (;)‘I?tzi)orﬁgcautlon
(760 b st C%X‘W URJBRLENEE e arts B e B P s e%fgf
mns. The bydHEe Q%W%§Uf<§19§n‘€ﬁ°@a a‘ﬂ%i?ftﬁ &H0m8h) aag @irrdii sao gsdhs

sodi um hy@pogemdas dnomadrph§is yﬂl)awanﬂd(lﬁeSOﬁgxﬁL%b was stirred at room

t enper atuq\@sg]@g 1753 (Mg, or gani ¢ phase was separated, dried over
anhydrous Na2SO4 and evaporated 10 under reduced pressure. The crude

produs v AU LLLE Y, 60,4, S opgr SOy on, S Lca, (i ng

conbi ned ancdhangsydomatced under reduced pr essure to give the free base
of the title cqaaqwuﬂ@b&taﬁé@ﬂmw@ leid@dm 6Ny~ 1 idfdrox R yechyl]-

LC M5 i dentica b % 4% 6AmBAS Arfh3ARu8T)
was di ssol otfh h %‘i ?Lsa &,tv&zjb ]]’hy?amme (31.4ml, 225 mmol), and

30 methanesulfomc anhydride (31.4 g, 180 mmol) to give a dark yellow -brown solution.
During addition of the methanesulphonic anhydride, an exotherm occurred which was
sufficient to cause the solvent to boil. The mixture was stirred vigorously at reflux under
argon for 4.5 hours. The mixture was allowed to cool to room temperature, diluted with
DCM to ca. 600ml, and washed with water (200ml). The organic phase was separated,

35  and the aqueous phase was extracted with DCM (2x200ml). The combined organic
extracts were dried over anhydrous sodium sulphate, filtered, and evaporated under
reduced pressure to give crude mesylate as a dark brown oil. This was left overnight
under 40-60° petroleum ether (200ml) plus DCM (50ml). The resulting solid was isolated
by filtration with suction, washed with 4:1 petrol: DCM (2x50ml) and air-dried to give the

40  title compound as a brown amorphous solid (6.950g, 52%)

MS (ES+) m/z 332 (MNa"), 298 (MH").
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equi valent of IMHCL in diethyl ether. Evaporation of the solvents

under redwoedosprgsgure gave the title conpound (Exanpl e p2@)erasosmsial e
yel | ow anor phous solid (224ng). MS (ES+) miz 467 (MN. 20The title

racem ¢ hydrochl oride (Exanple 20), 80 ng, was resolved into its two
enantiomers by preparative chiral HPLC (using a 21 x 250mm Chiral pak
LA, (5 m ghanspimpettplatod § g3k Hionn)1,ditlyd -2 BH-2a,5,8a-triazaacenaphthylen-2-

met hanol : gﬁgﬁ@‘%" fh a3 @Rfinateont ai ning 0. 1% i sopropyl am ne) as

o 4 [ (555wt G fone LAy S S80S s e o

]-1- yl)methyl methanesulfonate (6.950g, 23.38mmol) was dissolved in dry acetonitrile
25pi pefi dl(mum&amth)e mmfdMydeﬂe&H;ﬁmyﬁd1rﬁ (Bastal,i Hxamoedpjplivvgd bpd;13
, 8-di one Qﬁlhétﬁ%'le |8rSate (D.30805 1 WenraBSThd vhx tth® fvals Milrkd at

;t] fe e(Z:F e gat néilgsgrggn I’%"or83h E%;E%rﬂ ot ove&he%éek?ﬁ% s ?l%&%ﬂ%]\fg?alep stirred at

¢
(21nm x 2% rﬁ;rfor@I s Chnethe wolstlgapiere EmyYe /WifA)re ol BB i fhe gesidue
(+0. 1% TPA)as (artitioned betwegi DEM &0 uhil) amd Whigo ¢ I0Qod). The oBBexd phagEwaspl e
19B). separated and the aqueous Zi%lase: was extracted with DCM (2x200ml). The combined

](28) 2 ({ Brdabnfe SceRolNUO lhstth iR RhlcP 0:d 08mBldREd o antiy HioTE S8ethaham no

pi peri di nyRiRBRigyflfered %%?Wﬂlfabedémdﬁﬁeé‘é"eﬁl %%ss‘c‘?eltﬁﬁé}ﬁ@e%mpgn@%”@
- di one ( sédsnapdo ﬁmmnemeIfﬁf/@MI)SOH BgM Ekclinghatographednesilica, eluting

st er eocheRryigi §-y 0@ MEOHSIn CRORI0 Wpgroneiatetieictions wed daynbsmsl dnd Rohmeate€ under
X-ra r

R B oo 0L 1

pi peri d| n -1, 2-di dro 3H, 8H 2a, 5, 8a-tri azaacenapht hyI ene 3,
8- di one hyMdi &&Tbmm@fi Nz O@MM@?)QPCT/ EP2008/ 054621 N Raceni ¢
2-[(4-am no 1- pi peridinyl)nmethyl]-1, 2-di hydro- 3H, 8H 2a, 5, 8a-

tri azaace DY rES- 13p1§eﬁa1991§méﬂ‘h9r R0 RAfRARL %Is@m&@%aﬁﬁm&&la 1@@{({]):}1&
h
W tno303 %gﬁ ﬁr(%ch“HTﬁdoﬁ?%’g‘f’?eé%@]“ﬁyrSP"at%ﬁ%%ocg; e haro (f%or )

synt heS| s MethodppRacenrggymhesisdny| e 2(c) or WO03/087098 Exanple 19(d))
(28mg, 1.0 equﬂthambthyEthyl({b{[{&,ié{imoa]r,lrddlyﬂméﬂﬁfhﬁmﬁlﬁes then the

m Xt ure Wagatah&Rhskthieh 2 -AndetonLahia &%1&%)}@&%&1‘!%@'(1 #3804, 4QBTBmoB vhs
equi val ent S e%échnv[b@ﬂ ﬁllfe[rfdréﬂ\ﬁ ]blﬁ‘flt ?arfe"trls'@ dﬂ%cﬁ'g)t §e abn ht
stlrrlng e reacti.on satura

sodi uR® 1or¥9 P FHIPCRSPD K1 S e&@ﬂ jon dﬂ\’/‘h te oW dRix e Pas TS OaSF?e}
stirred virgomdespgratate foodmotr rhfeMatshwecfm staginginraieres rerdipingy @ihmqivents
phase was vaepamadved uﬁbé&d‘é@tﬂi&@@t&sﬁkhﬁd meﬁua@wwmsﬂ whidereduesiusesure

ELfiﬁg[ ggt ove 1%1{@11‘% tc.‘?gl gg?rk!?illoﬁﬁ'é Shl g;eiw aSQhHH&g hous tan
Do ApprsOE LoD plbg fg%eﬁﬂ% oS apBEdy By Hirgbee of
reducdl pregdunl eolventyi ve the 15 free base of the title conmpound as a
cream anor phousA geitiod of Bnmudedditydrochloride (0.513g) was dissolved in methanol (4ml)
plus water (1ml) and applied to an SCX column (10g) (preconditioned with 2 column
volumes of methanol). The column was then eluted, under gravity, using (i) methanol
(2x50ml), (ii) 0.5M ammonia in methanol (3x50ml fractions). Appropriate fractions were
35  combined and evaporated under reduced pressure to give the crude title compound as a
tan amorphous solid (410 mg), which contained methanol-insoluble material not apparent
by LCMS (possibly ammonium chloride). The product was shaken with methanol (30 ml)
and the suspension was filtered. The solid was washed with methanol (20 ml) and the
combined filtrate and washings were evaporated under reduced pressure to give the title
40  compound (360 mg, 87%).
MS (ES+) m/z 302 (MH).

Method B
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M5 (ES+) miz 451 (MO. 1H NMR (CD30D) 37.98 (1H, s); 7.88 (111, d, J=
9.7Hz) ; Aw@Bodghksdyz s); 6.94 (1H s); 6.37 (1H d, J= 9.pChmr2008/058:21
(111, n); 4.43 (211, m); 4.35 (211, m; 4.29 (2H, n); 3.73 (211, s);
3.07 (1H, n); 3.03 (1H, m); 2.83 (1H dd, J= 13.2Hz, 8.3Hz); 2.70

(111, m; 2.44 20(111, m; 2.26 (1H, dt,J= 11.6Hz, 2.4Hz); 2.18 (1H,
dt, J= 11.6Hz, 12-BhngthyletB5 {{-PA,8-dloxodl. Bdihfydid-3HBH-22,5,8a-The free base

was di ssoky, &Qaéeﬁam&&mgmﬁaﬂy E]Jﬁelﬁfv@rfhn\{‘ﬁ} EhrBanddyb w}ﬂg o129 mMygkagen
hi d di I

ceal ed" anduipepiedt DEHISDmi:av po1g TS ST ampD afEFE gitER prent

were re rm\}v’é]dlo‘ﬁ FaDensier (AdEas svalpdeny Fle %g ygkow puxturg Vas {BrRdGh Frem

(20ng; 5 somamperatdrecior | etir. Alhe soloesp IV\&SEhIeng)ved] updapedused presafre fo give the

sol vent s) %dﬁ%@f&eﬂl@rﬁ&e‘é%lﬁw el@@é?ﬁb@haﬁs {oli)(1 6424 cbhdindndIesidual
hydro[14 ?thllno[Z c] pyrldln- -

et Tyt el D L bt
2008/ 1289@%@@%’&5’2@@8&%&1@ 24ing @ ChpakaAD (2 Ambdiroms) pydpetatiyt column with

4- et hy! - $ﬂistd pa@éwﬂlffﬁé eyl Reropyiuml@ s mbbile phase in three batches. The
E' ?FE Ildlln 5 %ﬁ.ﬁ)é vﬁ}% xéﬂar%on g%lutzlon %wedgor all 3 runs. There was no

pi peri di né’(‘fﬁr ‘B’o&%ﬂt‘i"& agg é hepsntpryne (ast e% c$) wee diplatedhi 75hesrach-
was treat BR)WA (- Aming-hypiparidimyDos:tigd |-ii2-dibgdraddl. Haad .dahen

di phenyl phesahenyphtaglicae3 82dork?(firkt, coftporemleluted) et Fe, lighObeige: fadid, 2Hiral

(bubbll ng rl\ogﬁjge efore treatnment with benzyl alcohol (10.34 m,
99 mm fFe% ac then heated at 90C for a further 18h, then
cooled

ted g(téleous sodi um bi car bonat e (500rrfL)
t he orgalePUé‘ﬁltTrO@élpﬁ *ﬂghﬂf@r—e-lé’r@g al-00 methandh 1:8fdous extracted with

di et hyl eth$)2-[@0mio-1 piperidinybnredd/1pt Jatihyire3H8iE0e, 58 e dri ed

(MSA), f L h
petr o umf*“‘fa%e;agfﬁ%@ﬂ% e O e B
to gl

ogathed). 0| (15.473g, 89% . 15(b) Phenyl et hyl
(4- methyIMr amat e A sol ution of
1, 1- di et mtEBMtatMHﬁphwm +1220 (C=1.00, methanol, 21.8°C).
(aphenyl et hypoxyl car bonyl | am no) - 1- pi peri di necar boxyl ate (15.473 g,
44. 4 rrrml)cj.?L ;pé ) under argon at rt, was treated with

e

i ggres G o eI P S i e %

The réaction m(%’ 1
(200m) , ma&iae@nwmthyldneﬁﬁydlom 8P ngB Y. mompl) vRsetired é@ﬁl}s phase was
t hen basi i gibxetHiblop4-chyPidinasi tarbaldetiyide i @, syt diasdeetl OBD 04058044
met hanol / gaige @)(1)?(99 ) 0.811 eq.) in chloroform:methanol (9:1, v:v, 5ml) at room
temperature for 2 hours; the mixture was then treated with sodium triacetoxyborohydride
30 (211 mg, 3.0 eq.) with vigorous stirring at room temperature for 30 mins. The mixture
was quenched by addition of saturated aqueous sodium hydrogen carbonate (1ml). DCM
(10m1) was added and vigorous stirring was continued for 10 mins, followed by
separation of the phases (hydrophobic frit). The organic phase was evaporated under
reduced pressure and the crude product was purified by column chromatography on silica
35  (cluting with 0-12% (2M NH3 in MeOH) in DCM). Appropriate fractions were combined
and evaporated under reduced pressure and dried on the vacuum line over the weekend to
give the free base of the title compound as a pale yellow foam (70mg, 44.3%)
MS (ES+) m/z 453 (MH").
TH NMR (CDCl5) 8.00 (1H, s); 7.82 (1H, 5); 7.77 (1H, d, J = 9.7Hz); 7.18 (1H, s); 6.39
40 (14, d, J=9.7Hz); 5.73 (2H, s); 5.03 (1H, m); 4.55 (11, dd, J= 12.5Hz, 4.6Hz); 4.38
(1H, dd, J= 12.5Hz, 9.2Hz), 3.80 (2H, s); 3.13 (1H, dd, J = 12.9Hz, 3.5Hz); 2.93 (1H,
m); 2.70 (1H, dd, J= 12.9Hz, 9.0Hz); 2.67 (1H, m); 2.50 (1H, m); 2.33 (1H, dt, J =
11.4Hz, 2.6Hz), 2.25 (1H, dt, /= 11.4Hz, 2.6Hz); 1.85 (3H, m), 1.36 (2H, m).
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t hese oréanic extracts were then dried (MgSO4), filtered and

evapor at egot20084i26®2t he pr.oduct as a yellow oil (6.327g, PETWP2008B54621

(ES+) mz 249 (M). 25 (c) Phenyl net hyl

(1-{[(2R) - 4, 9-di ox0-1, 2, 8, 9-t et rahydro- 4H, 7Hi m dazo[ 1, 2, 3-0- 1, 8-

napht hyri di n-2-yli met hyl}-4-net hyl - 4-pi peridin Ocarbarrate A sol ution

of (18)-1- (hydrhﬁ%imnﬂ@ﬂt;le abozfeafresb@@etg 78med iroDEM 1ml) withi arieggquiyplenpol3-

}/\»‘11484nap hivn Yl‘(lldm ﬂﬁt}fiyl Qt-hdr gie, 4ft@frerdol ©p &icl:&éntgﬁnciﬁ? ecdusahplessubd tig) %ﬂe
: g, a%}/é under argon was treate

with tri e&@lzﬁ ﬂ%) # I(U%gsgm 7%t]:nagﬁd t hen et hanesul f onyl

chl oride ( 1) andthen allowed to warmto rt and

stirredl at rt for Ih The reaction mxture was then treated with

sat ur at ed Exgeqle 1A q285)2458 K[ 1,3 0athioifi4idhey ridint 61yl ethgl) nimoddt ed

vvlth DCM gml,,)e ] aR PRI fdiiRd
(MS™) , f(ps? te ehidi] thaﬁo?gtc@d dtl@eg};{\c)sgﬂt hbé;(s??gmca\ri%i@?resy a%"g%ﬁodé‘%g,

6. 987n’m)1h 5.15%‘?9 %‘?ﬂ‘ae yield). The nesylate was dissolved in dry
acetonitrile (30 mM) and then treateg ireiiqe (1.097 m, 13.57
mmol ) and a sol uti on of phenyl net hyl
(4- met hyl - 4- pi peri di nyl)carbamate (
acetonitrile (20m) and heated at rqg
The reaction m xture WD 2008/ 128942R P2008/ 054621 was t hen
evaporated, treated with saturated aqueous NaHCO3 (200nl) and the
m xture was extracted with DCM (3 x 260nl). The conbi ned organic
sol vents were then dried (MSO), itered, evaporated to give the
crude product as an orange sgj t hen chromat ogr aphed

(0-10% net hanol JDCM RN 0.5 i g)I/DCM to give 5product as
z 451 (MW). (d)

a yellow solid (1.848g, 61%.
(1R) -1-[ (4- Am no- 4- rrethyl-l pi p nmet hy1l-1, 2, 5, 6-tetrahydro- 4H

, 9Hi mi 1,23 1 ht h d e- 4 Lut f
eyl pyt (2P A TR R t@nm SR A ©

i m dazo[ 1 nzamqsqn]apmh nexpISt digRs doma preparprien Wﬁm%l@%l@%m@&mny
| ) car bamatnem(lh w84 8tiged ith(1 Gioxla)hiolo[ Fed-hipyoildinet6-cdrbal deterie ffog @symhissis see
E ggoafmvleev) Wﬂ?ZE?&QS?S&&E&%pE@IP rg Q?/spiaéi Phh dhfbréR2mSnctBandd ( %*ggt %rISOmnl
it o) vl Bt Iet @ﬁo‘gs{gﬁ ﬁ“ Safp Sps QXLFRRET iR safilln | o i
15et hdfol tawtmyporohydride (24} mge 3\Waed- w@atf@arWStSHrrmqt&mrﬁFﬁnaﬂ?r%w 8n30
(10% past eling.OleGRixgure 4723 quenvbed by addition oSsaturated agmadas sddivmrhydfogen
hydr ogen f@rohfR (THE. DEM{10M) WaX hided avaSrigdrblisetidiing Wadstihinded firnopad

Ce)I/aEIO(ral'its SE&E{Q rfoﬁJ)\Hé SE a{agoﬁ ?ﬁ{é%hagéﬂﬁgﬁr (Eic EEE ’14(518 gg %rj%iwkgen

(ES+) m z egggore erz‘ ch: Fessute and the cru pro uct was pun
(1R) - 29[ ( thrmymnhsoemsmea M NHpingdeOH) iry DM hAgpriropriate &aﬁlqn@tweawdr
0- 4H, 9H m dadiiel,add 3vipokat8d tadurrdtictdipresude ndld@dtion the vacuum line over the
weekend to give the free base of the title compound as a pale yellow foam (91mg, 61%).
MS (ES+) m/z 453 (MH).
TH NMR (CDCls) (identical to that of (2R) enantiomer, Example 16A) 8.00 (1H, s); 7.82

25 (1H,s); 7.77 (1H, d, J=9.7Hz); 7.18 (1H, 5); 6.39 (1H, d, /= 9.7Hz); 5.73 (2H, s); 5.03
(1H, m); 4.55 (1H, dd, J= 12.5Hz, 4.6Hz); 4.38 (1H, dd, /= 12.5Hz, 9.2Hz); 3.80 (2H,
s); 3.13 (1H, dd, J= 12.9Hz, 3.5Hz); 2.93 (1H, m); 2.70 (1H, dd, /= 12.9Hz, 9.0Hz);
2.67 (1H, m); 2.50 (1H, m); 2.33 (1H, dt, /= 11.4Hz, 2.6Hz); 2.25 (1H, dt, /= 11 .4Hz,
2.6Hz); 1.85 (3H, m); 1.36 (2H, m).

30 Treatment of the above free base in DCM (1ml) with one equivalent of 1M HCI in
diethyl ether gave, after removal of solvents under reduced pressure, the title compound
as an amorphous yellow solid (95mg).

MS (ES-+) m/z 453 (MH").

Omol) in dry
(heatl ng bl ock 95C) for 6h.
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A solution of (1R)-1-[(4-ami no-4-nethyl-1-piperidinyOrethyl]-1,2°5,6-
t et r ahydrwodbhsditdseani dazo[ 1, 2, 3-ij]- 1, 8- napht hyri di ne- 4, ®cdigmensfo346294
g, 4.09 mol) in 25 DCM (30 m ) under argon at rt was treated with
triethylamne (0.684 m, 4.91 nmol), then di-tert-butyl dicarbonate
(1.045 m, 4.50 nmmol) and finally 4- dinmethylam nopyridine (0.050 g,
0. 409 mmolPxanige 48 r2~gd-[d1,3]Oxihiold [3,4-T]pgridie6+yil mwethyl)amine]-lvas

treat ed Wiihe/ddin§0HicHIPIR 22diROMAL SHBHIOAS 8 acdthz@Xdnaph @i 1l 3)3-BdMe( 3X
200nl). The .c '%')IQ@% organic fractions were dried (MgSO4), filtered
and evapo {ig gi ve the crude product as a_ yellow solid which
was t hen chromat ographed (0-10% neth / S 0.5 in 10%

met hanol /DCM to give the product as whi e/sol ih (561ng, 40% . M5
(ES+) mz 343 (MW). 35(1) 0

(1R)-1-[ (4- Ami no-4- et hyl- 1-pi peridijnyl )jmet hyl ]-1, 2,5, 6-tetrahydro-4H
, 9H im dazo[ 1, 2, 3- W1, 8-napht hyri di ne¥4, 9-di one A sol ution of

( 1R -1-[(4-isocyanato-4-nethyl-1-pipgridinyOrethyl]-1, 2,5, 6-
tetrahydro-4H, 9H i m dazo[ 1, 2, 3- W1, 8- prapht hyri di ne- 4, 9-di one (561 ng,
1.638 mmol ) in THF (10 m ) and wat/fer Y10.00 m) at rt was treated

Wi th sodi um hydroxide (5 nl, NQQ N?P, and stirred at rt for |h.
Reaction was then treated w t%tr ted HC1 (5mL, 12M and
stirred at rt for 18h, then eva Iq/ The resultant solid was
treated with nethanol &20@) and then"the sol vent was decanted from
the sobid and dRespoicd-Hd-ansingilvriperidinylyoethil]- 1k dibydionPd8H-2:88% sol i d
E S/Eiz ;ng (1@ﬁ%aace\ﬁaalaﬁgaﬁé-z,%%aﬁaféw@gﬁbﬂ&ﬂﬁémv&pﬁﬁwj P(2003hg, 1.327
([127-a, TRt A Do et (1 ot s
i n2- ] i WORHOASSI % Femple of P (R00ire 015 ga) tmehitotoreinpiztal fo: L, vy o
5A sol uti ahragm temperature for 30 mins; the mixture was then treated with sodium

(1R) - 16( 4tdnsetxyBorvhydyde (B4 inmpe Bi0diquyk itimeizbyduk stirrhght 6eom temperature for 30
Egg;a%df %ﬁiﬂ%.gﬁhe%ézlicﬁbih n%a@ elﬁc%leab aﬂdgﬁo& o?fﬂ@r@{&fig}ﬁnﬁ%&k @@diﬂgﬁiﬂk@?ﬁ

0 59 mmﬁibapaf%‘@’ e B e Bl o PRI fbrs ARy The organic
anhydri de nheseryes separatedgdrsedgysr snhydrpusiya, peg and evaporatipd ynqer rpquced

reacti on yassstreefhecrude prodsatwasgtueificd bgticahmbi daomategtaphy b0 wilica feluting
extragked w1 WP LB montO8 Hldthanblan GO AFHoREBeTh&iche WeentsmbIBEE

S b 0 RS B

as an orange s

met hanol / [SCMPORRA as Hpate yallovy §RaretRE mes: ‘to give product as an
i npure yelM8WESH) ik 437B40)). 529 . MBS (ES+) miz 413(MH+). 15 (h)
N-(1-{[ ( 1RFMMR @ DR Gdehtidhlnyg dice 4FtRHonbclAaIGanblod (Bxathple 16A and 17A)

- 1, 8- Bgpht byl 3 e i%s‘it' | ﬁ%g?bﬂ 8.3 1H, s); 7.82 (1H, s); 7.77 (1H, d, J = 9.7Hz); 7.]8
et O T
1. 8- napht HySHOL 438 (U] drbiry 121 SETz A2l 3 50 §2KSei 3y ki ey 5 =512 G823, 558
acet anmi de A®/EHy®w); 2.70 (1H, dd, J= 12.9Hz, 9.0Hz); 2.67 (1H, m); 2.50 (1H, m); 2.33 (1H, dt,
J=114Hz, 2.6Hz); 2.25 (1H, dt, /= 11.4Hz, 2.6Hz); 1.85 (2H, m); (NH under HOD
25 peakat 1.70); 1.36 (2H, m).

The free base (290mg) was dissolved in DCM (5ml) and treated with one
equivalent of 1M HCI in diethyl ether. Evaporation of the solvents under reduced pessure
gave the title compound as a pale yellow amorphous solid (281mg).

MS (ES+) m/z 453 (MH")

30
Example 16B (2R)-2-({4-[([1,3]Oxathiolo[5,4-c]pyridin-6-ylmethyl)amino]-1-
piperidinyl}methyl)-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylene-3,8-dione
benzoate and
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20 0.909 nmmol )" in 1,4-dioxane (20 m) at rt was treated with DDQ (248
my, 1. 09hkwonobgi2eed then heated at 80C for |h. The reactpcarEpsess/oshan
cooled to rt. The reaction mxfure was treated with saturated ageous
K2CO3 (5% 100nml), then with DCM (100m) and the m xture filtered

t hrough Ki esel guhr. The organic fraction was separated and the
aqueous | &Bsamply il TBE2.E)2-¢f4t I 1I3TMx@athislolNwlpyridin-gloandthylpmimodni c

sol vents weh&idil nféngﬁjii awgé%u SH-b4 srs%qr&aﬂa&ﬁaﬁﬁﬂﬁl@.@ jsldwn\ée
t he crude od%(e: yel | ow oi | rorra ography on silica (0 10%
0.4 in 10% Me

met hanol : t he product as a clear
oi | (17 Iny, 4dvpemigd-(E<l] H%athlpiq[ﬁﬁﬂ]pyryb 16 ylmethyl)amino]-1-

( 1R) - 15[ ( 4piphmidingyl pineriry il 2-dihgtpeIH GHRA, 3, &atritgzhf}ceﬂla;ﬂ}tkdylmed} 8-dAdheOH i i
dazo[ 1, 2, :ﬁ df'd htolid8-vapty hxs tedbRed titd itd kP& Bnantiomers by ﬁg{aratwe chiral HPLC

N-(1- 1 di hyd ht h

di §1 1{ [ §/I i %ﬁg@% Plréllppl pe’r(?:%n%% j;? ggrgtwégdfl Qac]qgj%mggy“
(171 ny, @cem ﬁgww%%g b1l gaiseironylem g‘afqrﬂ%%(cafﬁaas%ﬁé. ) as
car bonatetl@eﬂfﬁsﬁh@ephasenﬁ wat er/ 5ml met hanol) 35 and stirred at rt for

2h, ang them-ay E%és]‘@(atrﬂ;&b[s hemyeManeryvahadybadind]-3 SapatRin Pm&Hy1)-1,2-

IVEOH/ DCIVI g\ﬁl@éji
and t hen hﬁ% (L%ig-lgréﬁi %%%ﬂgg@ éﬁ%}ﬁ tn(l%lg%tlal r?hﬁ
product wetRiceHRRtSY A (P Qde“’tg3 28 m ) solid (60rrg
46% VB (E@XE&f)zm&ﬁi)QM 40 (j) Title conpound A suspensi on

The free base was dissolved in methanol and treated with benzoic acid (1

(1R) [( ] imd
azo[ 1 3 E@ 5 E‘E‘gj pa)ﬁog ofﬁicg;gegfsgﬁrﬁllgy%aﬁgd pr%ss%g%a@é’ e‘b‘f‘&iu%{"'
chl or of or 5068 15856 BSEEORIEI008/ 054621 (2 m) and net hanol (0.1
m) at rt @NAf{LfohOrathielpEad-elpytidinnd-zimethyl)amino]-1-piperidinyl}methyl)-1,2-
di hydr o[ 1 dﬂliyax@-BHl,SI-Mb,Z fa-telpigtémiphibyEne Srihdiote tyedad dfpdient:luted)1 08
nmol ) (for( ynt hesi s see W2004058144, Exanple 60) and stirred for
2h. T tron \NaS odi-u ybor ohydri de
(68. 8Bﬁg L{f?ﬁ ﬁlba}g ﬁfgo(:ﬂt :% §f gp nggg ﬁg%ﬁ@é reacti on was
then treatdd (WT aqueous NaHCO8 (20ml) and extracted with
20% net hanol / D@Me(fﬁce)bai@@aighsso‘l'm i0ondthanet and geaedwih beamicaon(le

dri It ﬁd ( :V/g%ge\lzvamht)l L4 ehtio \GERIY @q@ﬂtsﬁ?ﬂemagmtﬁwsa?h@d? (&ﬁg&@ct f
met hano anol /DCM to give the free base o
t he t|tIe npgfﬁqlg 3 {hglq%ﬁﬁa?%éfa@vm solid (32rrg 0.067mmol , 62% . 10

M6 (ES$) iz 517(M). 8H (CDC13, 250MHz) 1.14 (3H, s), 1.42-1.70
(4H m, EmlﬂezlSA((M)-Zfﬁ‘} [2,5Dilydgol idiprathiinol2, BaEpsrign-I3H, m,
3. 68 (2H, ylhettdd)briflo}4B pliditidind1} thethyl)d1,SAikyldto-3W 8 H-2a,5,8a-

triazaacenaphthylene-3,8-dione hydrochloride

S
Qe
N
= O

OU N:/|/0

I

X N

30 (2R)-2-[(4-Amino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-2a,5,8a-
triazaacenaphthylene-3,8-dione (for a preparation see Example 16A())) (600mg,1.991

mmol), 2,3-dihydro[1,4]Joxathiino[2,3-c]pyridine-7-carbaldehyde (for a synthesis see
WO02004058144, Example 60) (325mg, 0.900 eq.) and 20uL acetic acid were stirred in
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~

4.96-5.11 (1H, n), 6.20-6.35 (2H, n), 7.04 (1H, s), 7.46-7.51 (2H,

m, 8. 00 wbkpossizse42 The free base in DCM MeOH 2: 1 (pLGveiB20088054621

treated with IM HC1 in diethyl 15ether and then evaporated to give

the title nono-hydrochloride salt as a white solid (34ny) Exanpl e

24 (1R)-14{4-Methyl -4-[([1, 3] oxathiolo [5,4-c]

pyri di n- 6-chilonefoiminahinod {91 pipetlml) attobmeeinperptuts for Qi oy, thedtx@ue iweis d

Zzo [ 1, 2, 3ndtlirchicd WAR B divhitelhdesxdbSrohg&ridh @%6@;@10 eghathidgoroh Maieht
suspensi

(1R) - 1- [ ( 18‘5;}%?% b2y ‘ﬁ?"r"’of‘ms Télreu "“‘f Wa;% By afique fﬁ“‘éﬁeu mi da

zo[ 1, 2, 34JaﬂuT“85ﬁ‘HBWtWF98?Pﬁér @n@t 3 @’% JOTQHS SHITing

prepar at i ovassentimbedrfpt E 285, f@llommddabrlsopaﬂtmnnf(tlze nh@sefa@ddmhhbln(fm)("ﬂlel

m) at ft o'#glﬁﬁﬁr Hﬁ@@%@@vd{[ﬁﬁa’t&d ﬁﬁte@dadﬁbé ressure and the crude product was purified

|3, sloxat g %%1%8&@ 9953 &a bati Yt D 1258 (B 10, iOMRBEDTHEIOM)

(for a synthesis sSee 5 an Wi g

2h. The sol uti &meﬁ% ﬁcff%m%cw ?fPFe&é’é‘FSB&‘? Bﬁﬁémﬁ?ra@nd

(52. 6 ny, doie@adenmetiurapdersight tcegivatherfreerwe of thi titly gempetsk dsarpal@yellow

t hen tipeatagbrpyhdul ssiad (ersahggl aqueous NaHCOB8 (10nmi) and extracted with

d0% (rjret ha @4_)(&?/ % . The conbi ned organic 30 fractions were
et ﬁan&”?%%ﬁ roch, fgniel e 2 Pty RETBYRATRE 22 Ca 3 . o
the titleeehpbdi@ GE. a)yti-8W5ddH: m)(26%g, 75180, 1), MY)-2 864 Hpy, 3.10-
42162(()M-|+216 3810 (aDa33.72 $0M) 4.35-445((3H, mI,)4.50-440- (lHl(YIi,d)( AJ%O Sn%() (71:1),{, (10(12);_|
e g 7 (ﬁé}%ﬁ%@(‘ﬂH s il §§3 W
s)620634( ase, Dt ‘g*"‘%*if%‘f }1} @g
The free 1aREoRR W&@D‘F‘F‘Zf r{}3%3ukal QP0eq-ikasiadeled heSyStem
di et hyl etvwmsikepnataleliend elwaiqsnrfm keohirube thiew ¢het doévenistwere removed under reduced

nmno- hydrgﬁ; Eﬁ%laﬁ& tPlebidud\Pa? 898 9 J2ubAH JHP00 10 24hBéukarml e 25

(2R) - | - 5-yhnet hyl )am no] - 1-
pi peri me‘)% I’@‘?ﬁwg&d‘iﬁ&gﬁ%?BH 8H 2a, 5, 8a-tri azaacenapht hyl ene- 3,

8-di one hydrochl ori de N%
Example 20  2-({4-[(2,3-Dihydro[1,4]oxathiino{2,3-clpyridin-7-yIlmethyl)amino]-1-

piperidinyl}methyl)-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylene-3,8-dione
hydrochloride

25  Example 19B (2R)-2-({4-[(2,3-Dihydro[1,4]oxathiino[2,3-¢c]|pyridin-7-
ylmethyl)amino]-1-piperidinyl}methyl)-1,2-dihydro-3H,8H-2a,5,8a-
triazaacenaphthylene-3,8-dione trifluoroacetate
and
Example 21  (25)-2-({4-[(2,3-Dihydro[1,4]oxathiino[2,3-c]pyridin-7-

30  ylmethyl)amino]-1-piperidinyl}methyl)-1,2-dihydro-3H,8H-2a,5,8a-

triazaacenaphthylene-3,8-dione
S
00
N
fj o

N

ke
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(2R) - 2- [ (4- Ami no- 1- pi pendi nyOmet hyl ] - 1, 2-di hydr o- 3H, 8H 2a, 5, 8atri azaa
cenapht hwyenessa28e4di one (50nmg, 0. 166mmmol ) (for a prepar BOTEP26@BH54621
Exanpl e 16(j)) and 2,1, 3-benzot hi adi azol e-5- car bal dehyde (25ny,
0.918eq.) were stirred in 9:1 v:v chloroformnethanol (1nl) for 2.5
hours. Sodi um tri acet oxyborohydride (105ng, 10 3.000eq.) was then
added in one p®acemiv R{(d- at:ﬂnﬁompqpa:r[chnyl/}rﬂethyll]Jlgbmhydlgaﬁ‘}d),ﬁﬂl—:ya ABaroom

t enper at urg, Jgé enaphtfij ne%tdiaﬁé&&@ﬂleﬁau o e (S6U QN1 85

0. 5L t
i xeur e W s ST gzﬂ*? f o?fé@a#@uﬁ r?%lﬁﬁg’ pbr al&‘?l%é Qﬁﬁ%
phases wersEntBepasest 2 duxeEpis oDY195rme. &P ganiie C@H@@Wt anol
evapor at ed9:under 15mel vt mdnpreepstatiee dorB & hmscihe dexprowas thendisatpd miithi ed
%/gotﬁﬁ/ C(r)ll WY AT HHREES BB (A0Ihe 3.4 &4 Wval WidrbusQtitie £t2%INH3 in
i

under red%m@%"f‘é’ﬁér@? Tfhe?%%gﬂ?vr A Fhhary Qﬁﬁﬁﬁ?gﬁ RIS Jatye o
a yel | ow §6‘Ihilﬁl Ivelrogen. Ca!\l?SnEtE§ ylhgnd the rixiusg Was SHrgR (‘@9@@‘}1’ gurg 195
(1H, d, Jrmng. Dkzdrganic PBafeihs ssparat%dgjhe(dﬂ#er syhrydious Nag 3, angi e\@parated
20837?‘??4 vhd&lreflddd peébsurd. Phddorddt ro&ucﬁ'ﬂla)s uBfid@b{ tblu chdeinSto gidphy on
12.5Hz, 9. e (éllugﬁs%g{‘ ?qugd % sf‘t‘ggﬂ ﬁ‘ %D = ?gﬂdzéé&(’?ﬁgﬁzf}?cngns
(1H, br oadvesj combigg pCGfPESSURSAO @Ryq tngyfrec fase e
2. 6Hz) ; 2caﬁlpomkdlamﬁpaIGS!elMVﬁJam(ZéSM)@/oﬂ 89 (2H, m:; (NH under HOD
peak at 1P@ﬁkan&ll37MS?-fd,enﬁ@altc2 bhectfof SRadaRel (A35ny, 0. 078mmmol ) was

?'7320' ed 'n % Rﬂﬁ‘%fti'ssﬁme&’ﬁdﬂ ggﬁ{ﬁ?ﬂ ﬂﬁe&b@W{onreg grenr
ot reaTivafent NGt gyt et G5l 8R4iBS RE e sphpeS aRes ima

reduced pressuegavothgititle Opmowd(%aamh@ i apgleayollem aspprpitusdolidsny) .
M5 ( ES+) r(224n4@0( I\/H4) 30 Exanpl e 26
(2R) - 24(41\{@‘@ |hydro 1, 4- benzodi oxi n- 6-

AR ARG eéﬂ%. Ewgﬂﬁwr?éﬁ e [ipdinfigs 5 86 B aP Rs6Red B 1 Lo 2

2008/ 1289 ARMINMEES by Brapswetya clipaldPLC (usmg a 21 x 250mm Chiralpak IA, (5 microns)
(2R) - 2- [ ( prearive bopinpgrvditrd.)imeethyid)-agetonithilay-$ntneHcBiadme).84i ri aza

acenapht hy 166nmmol ) (for a preparation see
p Md’p?@py%lﬁm 2NGe (BB phike

Exanpl e 12 g?%( g(r2 ihydra[ thiino[2 n-7- thyl)a

7-fl uaqro- t? NZ0 & no[\ % amgoxa %I%I?]f

0. 92644, ) MKy bg A mémnga@ea § Jiges; @it
stirred ?rf:)g)ﬁrpmnmt\zlgm)o@dmg) Mmootz 4@irﬁM)Hﬂor ?Q\: hours Sodi um
triacet oxybor oh@rirdealetiREngs of3800A edrily; Wathet pexifi cide dvas Rffosted PP idcase-

ﬁlnﬁ tg:turﬁﬁgéérdﬁPﬂ\é%n% (ol bl pesly Al qgg?%ﬂgl @l?féﬁtefd%t@@]
added, folwaawﬁfaaﬁf AFBNFE “r?é‘tfﬁ %&%1@#;@; (RO e%@“%ff’?‘?eﬁaéa

vi gor 30s| yal(Exanpleod®B).enperature for 10 nin and the phases were

separ at ed (¢5yz( pPlRBILDiHHId) 4]ckatiiiao P c pytitiasp ylasheyapaohled under

reduced pr Er@rl}%}ﬁgflj’ q fﬁfﬁgﬁro@jﬂ%ﬂcia RS- tl{?éirah(feh tﬁ’)Ylel?éJi’y YMone (second
)

ol ol Jrstle ﬁagrwﬁﬁé?c nﬁéﬁ‘bf'é%lag% il

Appr opr i at@
pressure td@te@mwdﬂmsniadleéolsqé@ww erystatlpgraph )(:M%Sf’f &/ M : solid
(48ngBs 15 I\/B (ES+) miz 468(MH+).  NWR (CDCL3): 87. 82 (1H, s); 7.76

(1H d, Jx Jﬁébz & (9- [gzlﬂiDl?:édrb’fl Z}d%iaho[zﬁs 5?Jy{'1}l|i11-7£§zlmét3 Ghinbizi-

036 (11, Saerlduinfifohgy 72 0mu{AR-s sz d0 38 Ahteadinafpiiden S tpne

3.12 (1H, fﬂ’drogﬂomﬂegHz 3.3Hz): 2.92 (1H m): 268(2H n; 2.68
(2H, nm); 2.47 (1H, m): 2.33 (1H dt, J
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20 = 11.4Hz, 2.6Hz); 2.24 (1H, dt, J= 11.4Hz, 2.6Hz); 1.83 (2H, n);
(NH underwgGhhgpegdazat 1.50); 1.33 (2H, m. The freechazeoishSig
0. 103mol ) was dissolved in DCM (1nl) and hydrogen chloride (1.0M in
di et hyl ether (103uL, 1.0 eq. ) was added. The system was seal ed and
shaken at roomtenperature for 1 mnute, then the solvents were

renmoved under reduced 25 pressure to g e corrpound as a
yel low solid (55mg) M5 (ES+) miz 468(Mi+) .|l Exgnpl
(2R)-24{4-[ (3, 4-Di hydro-2H-[ 1, 41oxat pr"epi pyrl di n- 8-

yl met hyl ) am nol -1 - pi peri di nyl | met hyl ) -1, 2-di hydr o- 3H, 8H 2a, 5, 8a- 30
tri azaacenapht hyl ene- 3, 8- di one hydr octNoride WO

2008/ 128942PCT/ E11008/ 054621 HN XNil".J %N J O O NO

(2R) - 2-[ (4- Am no- 1- pi peri di nyl ) net -1, 2-di hydro- 3H, 8H 2a, 5, 8atri az
aacenapht hyl ene- 3, 8- di one (506rg 21 nm:g) (for a preparation see

Exanpl e 16(j)) and
3, 4-di hydro- 2H[ 1, 4] oxat hi epi no| 2, 3 c] ridi ne-8-carbal dehyde (29ng,
0.895eq.) 5(nmay be prepared anal ogou y to the synthesis of

2, 3-di hydro[ 1, .Qxat clﬁ Qc{n%ng"l }ﬁ%ﬁ%ﬁhﬂ)rﬂ&hﬂ - Bk GRMESH- 24 5,8a-

(02004050144 Exalﬂﬁyls 9?8 Gohe (50 3&‘%5€f9t1%1}% %‘%ﬁa %@@h&#‘%m or

2.5 hours me@HWPﬁ]SUFF‘é@eQ bxyodirirm ethpnels ®0eq.) was then
added Bn aiiteydpalil 4] dioxianf®,3- bh)yrrdmmﬂr-enrbdéet@de l(foed symtgcm&ms IWO2004058 4

tenper at Urgafp| z?(@) &1 Wi085087098 Bkahse 190IP@8engl 9. osaﬁwamnt)ya@ EQGEN
carbonat e tér{l%erraiu}'e W%gylgﬁ]tg?qge%qhe Lﬁ%tlupev\?gs tpé/ate%[»gﬂﬂ t hane (10ni)

and t he ﬁ er.a for m
and t he pﬁa@@@%?@hg@&&@%@g( aﬂlaﬁﬂ%ﬂ:“'# ¥ gorq%éﬂeﬂrrg%a ﬁgﬁ@
was evapomanets smadiag, the derction prag qwbeébwadm@om'vﬁﬂaalr@tﬁd) dtlwpumasilum
puri fijgd Wdﬁfghiﬂ BAHDERUS (DA AT RiBSAwidin dishlor Gracthed d inddhtined RigdrdiiRbp £t 286m

NH3 in MeQ Q%; Qg%HH%tQPr'I'h% Jnﬁ dsO0Rs eﬁg@&)@?@&ge gfi*mp1 and

15evaporate I ess | ve t

title conﬁt‘:iﬂi??diatﬁ u 5&35?(@1%5{65%% slae © ey Ay ol

1H NMVR ( cmmmr)atoﬁaﬂm@ gitie3 (ehiting vgth @- 1 I NH: 78 1) ig DQM) 9. 7Hz)
7zlg (1H, Mpprojiaddfradidns herd conbidédzard éifaﬁ&a(eﬂl-d.ndaf)redwceﬂ@re(s&xh-ﬂg tng %v(eihHe
1

m - gﬁg 9 ﬁé‘% ﬁéf R tlﬁg m 1un%3ﬁs%%r§a%( %ﬁﬁ@%}? &Jl_lhg(%élflg ﬁ!mn% 71 a7
(2H, m. '

'H NMR (CD30D) 8 7.98 (1H, s); 7.88 (1H, d, J=9.7Hz); 7.77 (1H, 5 ); 6.94 (1H, 5);
6.37 (1H, d, J=9.7Hz), 5.12 (1H, m); 4.43 (2H, m); 4.35 (2H, m); 4.29 (2H, m}); 3.73
(2H, s); 3.07 (1H, m); 3.03 (1H, m); 2.83 (1H, dd, J=13.2Hz, 8.3Hz); 2.70 (1H, m), 2.44

20 (1H,m); 2.26 (1H, dt,J= 11.6Hz, 2.4Hz); 2.18 (1H, dt, /= 11.6Hz, 2.4Hz); 1.85 (2H,
m); 1.33 (2H, m).

The free base was dissolved in DCM (1ml) and treated with a 1M solution of
hydrogen chloride in diethyl ether (67 uL, 1.0 equivalent); the vessel was sealed and kept
at room temperature for 5 minutes then the solvents were removed under reduced

25  pressure to give the title compound (20mg; some product lost due to splashing on
evaporation of solvents).
MS (ES+) m/z 451 (MH"),

Example 23 (1R)-1-({4-[(2,3-Dihydro[1,4]oxathiino[2,3-c|pyridin-7-

30  ylmethyl)amino]-4-methyl-1-piperidinyl} methyl)-1,2-dihydro-4H,9H-imidazo[1,2,3-
ij]-1,8-naphthyridine-4,9-dione hydrochloride
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The free base (60ng, 0.125mml) was suspended in dry DCM (1nl) and a
1M sol ut iwo 2068/f2gsizogen chloride in diethyl ether (1254'pCI/E¥a0BHsI621
was added. The system was kept seal ed and shaken for 1 mnute then

t he sol vents were renoved under reduced 25 pressure and the residue
was dried on the vacuumline to gl ve the title conmpound as an

anor phous yel l ow solid (64nD). 481( M—|+) ~Exanpl e 28
(2R)-24{4-[([1, 3] Oxat hi ol o[ 4, 5- pyNdln -1- 30

pi peridinylinethyl)-1,2-di ydro 3H 8 2 la tr aza cena ht hyl ene- 3,
1E

8- di one hydr ochl ori deQ\0.RQ08 PH008 54;6 10 N (a)
[ 1, 3] Oxat hi ol o 4, 5-c] pyryj di ndj 6-c rbaI dehyde he@’itl e conmpound
was prepared by: (i) tre ] of [5-({[4-

(et hyl oxy) phenyl ] net hyl | oxo 1, 4-di hydr o- 2- pyrldlnyl]nethyl

oot ate or, ey e cosan SRR R Bl i

;Irilgh{egyl( 5n%%érbox'l§t%pr opy oxyl a e“and bénzyl al cohol to

(et hyl oxy) pherﬂ/sqlmwm b -dimp ey lortoresxiit4-meByilidi nyl } met hyl
acet at &; (pipcriditceaborylic aid (12.092 g, 49.7 mmol) in toluene (300 ml) was treated with

{5- ({[4- (nmth 1&%&’&@@5\% %mbh mxﬂerﬂdl Iﬂﬁk wz)dé Y1 42ml, 99

pyri di nyl } net Qy, 8¢ uor i
to give {émﬁ }b%? % o@éo \ggﬁﬂ b%% El ﬁefgx% % hq)ée% Sa'l o%??
trifluorod@ %.mé Immop. The & ‘PRW Bheafe at 90 9C tort flther

hydr oxy- 4c[)()]ptl,etrgatmbviﬂy pﬂm}equpwusdoﬁy@bteﬁrhgﬁata(ﬁ@ﬂml)@ the organic extracts
triflggroaeet adparaktd Mhdlihd adueous extracted with diethyl ether (200ml), the combined

trifluoro, “ga%hcf%acwér& ahiLd HAESHEY, Ry@sa! é&BX}aléﬁeEﬁ;lﬁHﬁéa’ td-9anuglg and

triethylam

4- [ ( pheny4state Froleury pihen REGH SRt A FSb R efroleyy thsTh
g hyl[ ( gc:tn glw produwct agﬁae@am(lmﬁg, 89%). SPRRRFSHSEP SRR Fore
(44(phenyl met hyl) oxy] -5-{[ (trifl uoronet hypsul f onyl ] oxy} - 2-

é?g)(ltrj: ghgﬁfﬂﬁﬁeﬁlg P‘iﬁﬂgi(h?idﬂ% %@ﬂfﬁm?ﬁéargﬁ%dl um acetate and sodi um

2- net hyl - 2
4 met hyl et bmmlr@qthﬂbqwﬂ%ébw pl]pmzdlﬂwﬁrbnwt$ ChSd 2 46 draenD)

(v) treat iRMCMI(50 ml) under argon at rt, was treated with trifluoroacetic acid (50 ml, 649

{5-[(1, 1- dhehanh ShhoPit Riro“s‘hRﬂﬁéfBél:ﬁﬁ{ ﬂﬂm&eéwasah&magbmeh} RSN in
acet a W%IEE gn% Ivlfrgqsheg l%rat{etﬂyl e%j (3x 2@6&8%%@6&% ;ﬁ%gé’ Q98RO

give

20di net hy |(b@slﬁ9qi yithi sejid posgun cathansgrdrasted yith (g methanayPCAE 6t % 2@9m),
(vi) treatthesabrgihid &tracts were then dried (MgS0y), filtered and evaporated to give the

[ (1, 1-di mefrbticEhdw il &l (43D705%%:4- di hydro- 2- pyri di nyl | net hyl

acetate w ng(ﬁg Sg[fr@t@ﬁ{ ydrochl oric acid to give

2- (hydr oxy ﬂc apt’o-4( 1H)-pyridinone; (vii) treatnment of

2- (hyalsoxyrret hyl) - 5- mer capt 0- 4( 1H) - pyri di none with potassium

car bonat e (anithedylmathylrté+ flRRe-4tbdigked ,2,8,9-tetrahydro-4H,7H-imidazo[ 1,2,3-if1-1,8-

[ 1, 3] oxat hia hi@ dlﬁ_pi,]gmeth@l}m.&emﬂm g&@dmﬁl rdmfate i 1) treatnent of

[ 1, 3] oxat hi 0' Ol Sl ﬁ%f m-@a&p Wfﬁ 'uwstshem&q?dﬂ@ﬁ@min%mm-

the t.
(2R - 21 [( Al b 1 190N see ErampLoss el 494878 30
t ri az&@cemaphbhy DSRS0 Bﬂhﬁt&n" Boletyareon ves tregkd withdricthyleminmtlaf mbr2.20
see EX&”D'rﬁm&.»@(ah?d thoanfethdnestigoeal bhlotiad .800chp L0 m@oh-sadizal allelved e

(25”9 %9&&%@0 Girdiat {'tefgr u{l el Atii¥n ﬁﬁk FORRY Mo REARDQhithchRldted

for 5 hours umt oro dride

t hen- added FRlisdRETEYS GR0BR g rEs a%ﬁ??%@ﬁ’@%?ﬂ&?&?@? e
room t enpecatired orrg#m@splmts Baltedh@t@@ SberedrAvARQIRisd émgive the
car bonat e dridciivkgylaa . 08%06.987mmol, 103% crude yleld) The mesylate was dissolved in

dry acetonitrile (30 ml) and then treated with pyridine (1.097 ml, 13.57 mmol) and a
solution of phenylmethyl (4-methyl-4-piperidinyl)carbamate (3.164g, 12.74 mmol) in dry
acetonitrile (20ml) and heated at reflux (heating block 95°C) for 6h. The reaction mixture
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35added, followed by dichl oronethane (10nl) and the nixture was
stirred wygQuesmebyzat WO 2008/ 128942PCT/ EP2008/ 054621 r @QIYEP2008/054621
tenperature for 10 mn and the phases were separ at ed (hydr ophobi c
flit). The organi c phase was evaporated under reduced pressure and
the crude product was purified by colum chromat ography on silica
(el uted wivids tenlRUpatddNirigatedwivh Odfiratad d00kYus Mg Op (2Gnel) fnditiecinprBire

vere Conb'v&h%%xﬁaae&m @ved <udeil). "I%@'ésﬁ@lﬂéﬂ sl gl weretig Bied

free base 9

* hesbR, t‘&%ﬁ% USRI G0 heRalif 8y ﬁ}% Fa% @lh was _
3.43% 6ﬂsm qnlnatg apped@- Offﬁ%lleéla ELD@M#&S 05'in3 %’ozm@ &0 f((alwﬁ
m; 4.55 @idducdals,a;]eﬂoiz@scﬁidil 8486H6%). 4. 38 (1H, dd, J= 12.5Hz, 9.4Hz);

3. 81 (2H, Mg ESHL3/A451 "J= 13.0Hz, 3.5Hz); 2.93 (1H, m); 2.68
(2H, m; (1H m "(1H, dt, J= 11.4Hz, 2.6Hz); 2.24 (1H, dt,
J= 1011. 4

ak at . 1. 1.34
(211, ). (?lhsﬁ%kéﬂfamm@ﬁﬁémfw 11’11“*@1'?f “Vb@q?hyé@ég telmhydrg- ‘&f %He
conpound (=&hge[1(2,3-4i¢ribhgphitgsidneshBridng in dry DCM (1ml) and a 1M
sol utijgn of hyg gganorpbmfehﬂmﬂﬁqulqg(ax -4t fieko-( LOBYitdtrahydRONEIH) was
colvent l““?mm&@@fﬁ“'?ﬁ H%Pngij@"“ aﬁ"ﬂ“ﬁ A3 midy 148%"‘“‘? Agmbiec
dried on ?ﬁé &t &rﬂ“l‘ﬁgmﬁ?} @}(\],8“?}}8 3%”5 %?ild” Y ﬁ%{ggn
yel | ow sol(l @V (pagehf0.460, eésaymni)ﬁa%w(qu stlrr Jeatz@sphereo hydrogen
(2R) - 2- [ ( 4o{IH, BeddKOn Shiduel wyLifileer@dthpyrdhdothi, I&dtdf[ldlemélghmmmgawﬂeo
Aet hyk 'af&m})r 11%1 BefthF é%% Héfdt&cnlqtﬁ pgﬂlm%%n%'élrb%ﬁ'(?@%%a%} (0 £5232

cenaphthyl 1;on
(3R 5 [ L A-AHs g a0g ST ese mymof ?yéranlh&a#éhf;fﬂeéﬁcz}an R
acenapht hyfilisrrs tBragig .adh@p(ag 1eloel qulwehising Yittosthanob 200 handoihe Siltgate
Exanpl e 164ds)}hen2baporated to give the product as ayellow solid (1.294g, 100%)

3- ox0- 3, 4 I@g %mm@g [3,2-b][1,4]thiazi ne-6-carboxal dehyde
(29ny,,0. 90eq. ) (for a synthesis see V‘02003087098 Exarrpl e 301(d))
wer e gplrred in 9:1 chlorof rmrrethanol er at

a for
S hour s (ARESCIHOEV ARSI BOr DR TR SHg 2 OO EAD LT
added. Themnﬂaxb[tlr?a?:wad Shaphtlsohdage- 48€ﬁmrteenperature for a further 30

m nutes, then s«:@wﬁﬁé@@lf @RYE qYE amb-4Lindlyd L 1 9en@1ay1memyq 13@5 60 Snil)
Was added dioh bz }1" 161'\'?? dgh]flﬁ{&ﬂ nlgtdd g 4 09 ol m
s 928 oty (@hyl V#%‘é?gi’o‘ﬂfa% yasrRa e éirﬂﬁaé ik

was seépar

pressure. th’&nedlftagfhﬂl@é dma;quwdﬁ 0dp m1n4 pemmeld andfngliy4- 1 dr op I\/EOH and
purified QMm@t‘hbrlaﬁﬂn@‘ﬂviﬂif&t(OQYSB[gbU 409 nendl) eed ¢titadtzeat for 1l Thek28dtion 2M
gl\tgp:)pat'\/g h )gwm& te r ho [)sggﬁlﬁl l?&ér%ﬁaﬁ‘f ogg{é%% 543%;69@@ vﬁﬂh(?bCM ¥3Vx
amor phous 98y The epmy OBBWELF{rie ! r ap%r dto
7. 77p(3ﬂ!H give the cgldmzqducvamygﬁw saiid vntgeh vagihen ch@nwogr&wheddo ‘194
7.8Hz); 6. Iﬁ&hz(nbﬂleGM BE£=9.57z)0% ﬁleﬂﬁnélﬂl}m\@)to gilelGbe prodctad a vehite solid

12 5Hz 4.5600e, ApR8 (1H, dd, J= 12.5Hz, 9.3Hz); 3.82 (2H, S); 3.47
(2H, % 3. OHz, 3. 5Hz) 2.94 (1H, m; 2.69 (2H m:
251(1H %E%d%%dﬁl% J= 11.4Hz, 2. 4Hz); 2.25 (1H, dt, J=

11. 4Hz, 2.4Hz); ( NH under HOD peak at 2. 06) ; 1.85 (2H, m; 1.37 (2H,
m . I\/BS( E$ﬂ)(1R)-i—[G¢8Q¢Tthlr)4.-methyl-1-piperidinyl)methyl]—l,2,5,6—tetrahydro-4H,9H-
imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione
A solution of (1R)-1-[(4-isocyanato-4-methyl-1-piperidinyl)methyl]-1,2,5,6-
tetrahydro-4H,9H-imidazo[ 1,2,3-ij]-1,8-naphthyridine-4,9-dione (561 mg, 1.638 mmol)
in THF (10 ml) and water (10.00 ml) at rt was treated with sodium hydroxide (5 ml,
40  10.00 mmol), and stirred at rt for 1h. Reaction was then treated with concentrated HCI
(5mi, 12M) and stirred at rt for 18h, then evaporated. The resultant solid was treated with
methanol (20ml) and then the solvent was decanted from the solid and evaporated to give
the product as an impure green solid (687mg, 108%).
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10The free base of the title conpound (43ny, O. 090mml ) was di ssol ved
in DCM ( 2wb)20e8ntssz1M sol uti on of hydrogen chloride in dicarEpebosaisisar
was added. The system was kept seal ed and shaken for 1 minute then
the sol vents were renoved under reduced pressure and the residue was
dried on the vacuumline to give the title conpound as an anorphous
yel | ow solNI§ (ESSnmlz 3 1TMIB)( ES+) ml z 480( MH+) . The sol vents
were renoved and the solid dried in the desiccator (P20b) overni ght

oG TP P FDidkg 112 B3 RRk Ak A P i s R S RRRA AN

th pr OdLg
\(Ml R) - ] %msth]zi.} Hyaiewl-4apipeibind)- ntrEluproaseideani nol - 1- 20
pi peri dl nyI }rretAh;dlden @f (dRMe[(@amH;oememh)ddzmpamﬁnﬂMethy =13 piot hyri di
ne-4,9- ditgp BMI@@M-%M%[PQSM?PFB&M?H& 1d1ne-49 dione (687 mg, 1.765 mmol)

(IR)-1- [(4 Bl )él iy 9&6‘ %'ﬁ'ae
i tazof 1B DENAR20 ) ikt
pres:rziﬁma@gg« m@mﬁw@m ?i%mb il s LRL IR e

m) and metdetinoivag 0ediod with)satrrated sagdiere Icatr@mﬁtevﬂégmi)ra@dteéﬂawd with DCM
tri et hgl angs re 00 GFhe dbmbRied 82zafitdolveatsdv @t tichaied (MgSOOrfilleadd, The

sol ution \@@ &%@@ td &% é qﬁﬁﬁedcrﬂﬂé f)}odu% 1 ora f{‘b id which was then chromatographed

v 1 nbl o)f SLRE G0 R phdnctasap imoie

avai | abl e) Yepge
sol ution weHowisehd (¥78ateed2%t h sodi um t r| acet oxybor ohydride (102 ng,
0. 482 rrrroll\)ls@spr)aﬁ/ﬂus(mﬁ) at rt for 30mn, LG M after 30m n showed
some gtarting material present, nore sodiumtriacetoxyborohydride

19 t d f h
rent )edw‘vaﬁ{l}ﬁgiﬁur@%cﬁ ioshe R o dga?{ﬁ%l LRt o
met hanoUDGMeshyl} -A5mathyl- 4’@&’%’6&?@)1%& Zd%” Hﬁlioé‘c‘ﬁ%fl cts were dried
(MyS™4), filt ereshlutorapN& e{(ﬂ(Z&)eﬂ Q:bmnﬂtb&,Qapde(cMHG% -imidazo[1,2,3-ij]-

et hanol / BXhafithydiollfm éth 1r€y'4'> 2 n@-ﬁnmerd@aa&n(d%&ws mg,
oy 1295 P9 b g:gg 5'5@)% Wg 1@@( 48‘3&a§ 91 mmol)
2. 90- 3. 15 3 hem,ea fed ibsﬂz@zp@ﬁpem 1f°§t cﬁ ixture

4.22 (s, 4wdstroatedvith se@rated BESQUSK B0 4(62, ](0|le)], |t-])en \iﬂlﬂQDQM o apdffhe
6. 20- 6. 33n15<ﬁire Zhlred 6h18&g1( Rieséidhihr. ﬁ“hgérga[ﬂc fiddtion fad dephrdidd i thd kaﬂ)eous
ME (ES*) Mo 2@ i BmBASE offantd B 1chts Fort ABRYRAE.

was di ssol %(9 TIDCIYIHQX 109 one .equi v
of 1NZRCI (VSR fiygre ﬁ%?vaaﬂ@tqdﬁeﬁlw %BWQ?BEPdPBt aﬁ.%eﬂpwe oil 1| e

conpound ﬁhromtomby eisilisal(9- 10%myethasd HCM, RIS A H8h MeQRMCM) gave

product . @dRdtes Aklear oil (171mg, 46%).
(IR -1-[( {3 1 B0 di hydro- 1, 4- benzodi oxi n- 6-
Anet hyl ] aﬁnv[ 3 fpl p‘g?l inyl)methyll-1, 2-di hydro 4H, 9H-| m dazo[ 1,2, 3-

4]-1,8- 10na hthyrldlne 4, 9-di one hydrochl ori de ON

suspen’i or(l)c( RF11A-Aayimerdamethyl- hpipegdiyBaretwl 18- dyhﬂﬁ@ﬁ{n’a%ﬁm@]ﬂzq[l 2,3-
pi peri di nyj]}lr;&-hhpﬂtl)yrﬂdﬁe-dﬁhd&dn@ 4H, 9H i mi dazo[ 1, 2, 3-fi]-1, 8-napht hyri
?gge 4, g ‘f' one NU(m(Etr RS- @Lbﬁﬁo(f@fdl dRy- @H@'Hi{m@&oiﬁé 3E9j]ama trh&lih-l-
rt trjrgder é’?ﬁ% IPF%‘XP (?IR/ﬁrlt%ﬁn ﬁ %ﬁmi%ﬂ%%a e %32‘? 1‘ rp'% %‘S
and sti rr degated Wlih 4 7o sphion. of m@sgbmlﬁar honatgdd> %Hl i W@HS pgthanol
8- f | udso- add3tidedyidt forRhalkthzodt 270 f6-18afthxal avepyrdted (2hd disaolyyhinh¥%i s
see W)20071\118@ﬁﬁ§c1\£e<1@09ﬂ1 ﬁﬁéﬁé}i)an& P88 PPSCR (32 Lelifiy WitRMeGH iafid €én
for a fur td1 S ﬁmogand ﬁl%n 'iM R@Iﬁ@?OH) Fractions containing product were then

evaporated to give product as a pink solid (60mg, 46%)
MS (ES+) m/z 315(MH").

40
(j) Title compound
A suspension of (1R)-1-[(4-amino-4-methyl-1-piperidinyl)methyi]-1,2-dihydro-
4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione (34 mg, 0.108 mmol) in chloroform
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treated with sodi umtriacet oxyborohydride (85 ng, 0.402 mmol) and
stirred akWorzbodiges20 30m n, LCMVS after 30m n showed_t herenmeaomiosid2l
starting material and the imne of the product. So nore sodium
triacet oxyborohydri de (40 ng) was added, the reaction was stirred for
a further 30mn. LCVS after this tinme showed that the reaction was
conpl et e. (Thd) sh@tihamolas mhanrtunéataegbnwihirasddmwah 83- aqueous NaHCO3

S R
ree

chr omat ogP&P 8%5
title compated v(1 diugn GoReeiy yRorply ég8 oW 81324 namel) ¢8 HE at for
producs (DS‘ETgThQAe%:tla[swamherrm:ated pathesayeatbd)aqlmous NalRH20md) godr i fi ed

usi ng an Q& Wira 29, ﬁbﬂ‘l@ndmﬁ@lvl a1 00ea). THetldombGRARIE cé}ftfa@tsbﬁéi@

1HNMVR 611 % rg % g’ Z p n{
R v L R e e

(m 1H), 4080¢Enao OO6AmmaAg2%p. 20-6.35 (m 2H), 6.60-6.72 (m 2H),

7.41- 1952 Mm(]ggﬂ)mjzl\ﬁmﬁ&#) mz 467 (MN. The free base of
the title S%P

SRPL 3%‘% 9% & 0/8hs ),1M 35HCL
et e L s o5
2008/ 128942%65’1EPH®,08) 6546035 &), . @A1H, 5), 7.46- 751 (2H 'm), 8.00 (1H, s).
(1R) - 1- [ (4-{[ ( TrHeifteeasSmMOMIMEOH DY ¢ OmB 4 trehwtd [vaAti2tM]H AL id]ddothyli n6

- y' ) J”FB hy! 1&%&@%& eQ%pBﬁétb&i{d;éf ke E]Er”ettﬁ%]rﬁmfﬂ %%cﬁ?é]ﬁ&‘i& dAffa3 li"vl'HHe%EH’[ 1,2

di one ori de ClOY ON N
5In a %mﬁ round bott oned fl ask

(lR) 1-[ (4-am no- 1-pi peridinyl)nmethyl]-1, 2-

di hydr o- 4Iﬂ:ﬁlrh1ileri2d az(@R}lE({43Mtjt]nyllcl-ﬂ-[h,a]amitryo]btﬁ,me}pyrmm-mgylmeﬂiyl)ammo]—

prepar at i qnpr'ﬁ@ﬁd tﬁyﬁ-ﬁ 1- hlh(y%QoJmI 9}9 Iﬁﬁﬁai@[rp B-ij]-1,8-naphthyridine-4,9-

7-chl dr o- 2H-pyrid

b][1, i)oxgi?rhe%wrgﬁlﬂﬂﬁlﬁﬁehyde (for a s nt hesi s see W2003064421,
Exanpl e 15(c)) (62.3 ng, 0.293 an od| um bi carbonate (100 ng,
1.190 mol) in DCM (4 m) met anol Bnbined to
give a brown sol ution. Sod| um S Ifat , 1}{408 [mmoly) was added
and the reaction was &Pdowt Oat |t erm'l hiz er 15h

sodiumtriacet oxyborohy 0.533 Mol ) was added and the
reaction was allowed to z 3 C under nitrogen for 4h. The
reaction m xture was adsorbed oft o silica and purified using 0-10%
MeOH DCM ( 1% NEX &¥spensTdreofl (TR 1 fidtathihoNMietifyl-1-piperidinyl)methyl]-1,2-dihydro-
4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione (26 mg, 0.083 mmol) (for a
preparation see Example 23(i)) in chloroform (2 ml) and methanol (0.1 ml) at rt under
25  argon was treated with [1,3]oxathiolo[5,4-c]pyridine-6-carbaldehyde (13.83 mg, 0.083
mmol) (for a synthesis see W02004058144 Example 61) and stirred at rt for 2h. The
solution was then treated with sodium triacetoxyborohydride (52.6 mg, 0.248 mmol) and
stirred at 1t for 0.5h. The reaction was then treated with saturated aqueous NaHCO,
(10m]) and extracted with 20% methanol/DCM (3 x 50ml). The combined organic
30  fractions were dried (MgSO,), filtered, evaporated and chromato graphed (0-20%
methanol/DCM, Rf= 0.3 in 15% methanol/DCM) to give the free base of the title
compound as a yellow solid (29mg, 75%,).
MS (ES+) m/z 466(MH").
8H (CDCls, 250MHz) 1.14 (3H, s), 1.40-1.71 (4H, m), 2.30-2.46 (1H, m), 2.51-2.82 (4H,
35 m),3.08-3.22 (1H, m), 3.73 (2H, s), 4.28-4.42 (1H, m) 4.51-4.65 (1H, m), 4.92-5.09 (1H,
m), 5.72 (2H, s), 6.20-6.34 (2H, m), 7.25 (1H, s), 7.50-7.51 (2H, m), 7.98 (1H, s).
The free base in DCM/MeOH 2:1 (5ml) was treated with IM HCl in diethyl ether
and then evaporated to give the title mono-hydrochloride salt.
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15t he product were consistent with the title conpound as the free

base. 1HwiyRodH28»44 MeOH, (400MHz) 1.24-1.45 (m ZFD,l;i‘-@TﬂEPEﬁ)s(()m@l
2H), 2.22-2.31 (m 2H), 2.46-2.53 (m 1H), 2.59-2.68 (m1H),
2.87-3.09 (m 4H), 3.89 (s, 2H), 4.42-4.51 (m 2H), 4.69 (s, 2H,
5.07-5.15(m 1H), 6.26-6.35 (m 2H), 7.39 (s, 1H), 7.75-7.81 (m 2H),
20 M5 (ES+) mz 497/499 (MW . The free base of the title

conpound \marr{tc}ﬁ@@ YPR)-D. f('gll Wﬂé%ﬂlﬁﬂfhzﬁ)l&?ﬂlﬁ@th‘%)ﬁ -ikgiﬂCl to form

title conpound,.as t h g‘;é}) ﬁ#?ﬁsﬂ%&- e-3.8-dione

(1R) - 1- [(A’Ig ‘H“&’ﬁ?l&
25b] [ 1, 4] &¥ m%ﬂtzﬂ%)rret hyl | ami no} - 1- pi perl d| nyI)rret hyi] - 1, 2- di hydr o-

4H, 9H i m dazo[ 1, 2, 3-0- 1, 8- napht hyri djg€ O>dithne CNNO O\I NO In a 10
mL round- bottoned flask were combined IR) 4§am no- 1-
pi peri di nyfl nmethyl]-1, 2-di hydro-4H, 9 da o[l 2,3-1j]-1, 8-napht hyri
di ne-4,9-dione 30(for a preparation anpl e 5A(])) (60 ng, 0.178
nmmol ), 4-chl oro- 7- oxo- 6, 7- di hydr o- N

1H pyrim do[ 5, 4-b] [ 1, 4] oxazi ne- 2- car bg’ dehyde (for a synthesis see
Wp2008009700, Exanple 124(g)) (38 .178 mmol ), and sodi um

bi carbonate (150 ng, 1.78 mmol $ @) and nethanol (1 nl) to
give a brown solution. Sodium sulfalle ﬁ, 00 ng, 1.408 -86- WD

2008/ 128942PCT/ EP2008/ 054621 mmo 8 added and the reaction was

?lr: g\(,:\gt oi?bi Ior %&m@%@m et -1920&1hg(338-3 8H_2a % g reagt
vas al | ondd aztaac%@mt 0335 0 Bhratnal o presrain e ?Eixawpfe i)
m xt ur e wasd 3dshbenzethiediezods-HicatbabietydruZdmigelt Ol&sangvare stusdviii moM
(1% NMO%hI@o@hﬂ@néth@oﬂ(]tmlafmmmm Sodibgm o wepe ybaohydtide4 1 G5kAg,. 1H

NVR 6kl (?006%?% a?idg@m]orééuo(‘tmn %H)thém?ﬁtmge W stiffed 4 ro&lﬂeﬁ'rgmﬁe’

(m 2H),

4.31-4. 42 ‘?ﬁlpﬁf‘—ﬁlre nesft‘(rﬁ{g HO, gah o Yé‘ﬁﬁgenfaé’éhg rﬁwiﬂ)hen
6. 25- 6. 32 ag¢gd, Spjower, lmdlths@n(qﬁlslanz Ompgng Hisnixiyrs W@QS?‘@%‘“ER}IOBE

10 Exanpl eoa'm temperature for 10 min and the phases were scparated (hydrophoblc frit). The

(1R) - 1- [ (rddol /pisOws odHottysll ﬁxdlel-"rd?m&é bR Ardthé drudd biidaed Wasdpurified
5Ty, Eutrin gmghﬁ%gha%g%h (;;&hleg%mﬁm* uwagﬁa S AR END:
I'ne=
Approprlate fractions were combme and evaporated under reduced pressure to give the
free base of the title compound as a yellow solid (41mg).
MS (ES+) m/z 450(MHM.
'H NMR (CDCL): § 7.95 (1H, d, J = 9.0Hz); 7.90 (1H, s); 7.83 (1H,s); 7.77 (1H, d, J =

20 9.7Hz), 7.61 (1H, dd, J = 9.2Hz, 1.8Hz); 6.39 (1H, d, J=9.7Hz); 5.03 (1H, m); 4.56 (1H,
dd, J = 12.5Hz, 4.6Hz), 4.39 (1H, dd, J= 12.5Hz, 9.2Hz); 3.98 (2H, s); 3.14 (1H, dd, J =
13.2Hz, 3.5Hz); 2.94 (1H, broad m); 2.69 (2H, m); 2.56 (1H, m); 2.34 (1H, dt, /=
11.4Hz, 2.6Hz); 2.25 (1H, dt, J= 11.4Hz, 2.6Hz); 1.89 (2H, m); (NH under HOD peak at
1.48); 1.37 (2H, m).

25 The free base (35mg, 0.078mmol) was dissolved in DCM (1ml) and hydrogen
chloride (1.0M) in diethyl ether (78uL, 1.0 eq. ) was added. The system was sealed and
shaken at room temperature for 1 minute, then the solvents were removed under reduced
pressure to give the title compound as a yellow solid (38mg).

MS (ES+) m/z 450(MH").

30
Example 26 (2R)-2-[(4-{[(7-Fluoro-2,3-dihydro-1,4-benzodioxin-6-
yl)methyl]amino}-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-2a,5,8a-
triazaacenaphthylene-3,8-dione hydrochloride
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|HNNO O N N N 15(a) Ethyl -
[ (2, 4- di ow0-2808428944- t et r ahydr o- 5- pyri m di nyl ) t hi o] acet atpeT/EP2008/084621
sol ution of 5-brono-2,4(1H, 3H) -pyri m di nedione (15 g, 79 mmol) and
et hyl mercaptoacetate (8.58 m, 79 muol) in DVMF (200m.) was treated
wi th tetrabutyl amoni um hydrogen sulfate (6.67 g, 19.64 mol) and
pot assi um carbonate (23.88 g, 173 mml) and.stPTyed at anbient
tenperature overnight. The sol ution wsg ‘(v ered and concentrated
under reduced pressure to yield crudefi gompound as a yel l ow oi l
whi ch foanms up under reduced pressures \B (ES+) mz 231.1 (MN). (b)
Et hyl [(2,4-dichloro-5-pyrimdinyl)thi olJacetate A suspension of ethyl
[ (2, 4-dioxo- 251, 2, 3, 4-tetrahydro-5-pyi m di nypt hi o] acetate (crude
material) (18.19 g, 79 muol) in phospborus oxychloride (100 m, 1073
mmol) was treated with dinmethyl an+tne (2.500 m, 19.72 nmol), and
the reaction was heated to refd n Nggb(red for 2 hours. The

0 nmp

solution was allowed to cool to erature and poured slowy
onto ice to quench the excess phoy s oxychl oride. Once quenched,

t he aqueo | a trated 1 X ani c
IayerguwelrJZ co@%gﬁ@‘gﬂ ‘i hE&ﬁghﬁﬁg llhé% 23%@?3’%:3%ntlraiqed
under red lﬁ’é%afﬁﬁnéﬁlﬁtbﬂéne 9H$ed1@1|1%@9%9é 55@@%%’#‘9"@%%

a gradi entandf7-rdb®23EdibpdroHeExac|é gt]didhin-pratoctldehyde (28@1@10&936&5) govar k

)Ifi)el '30\%0'( 'Syntﬂlkélé\&@\ﬁ@@omsszfﬂx@.ﬁ@ﬂmm hweB®§hrdedd3d o L v:vI=7. 07 thh |3
[ (4- ani no- El tlf;'}m %ﬁ; m& 1 IEIOr %Egurf 1'1? tr?a?te&)ﬁyb(ko@qrﬁi%( (ﬁmg y
ethyl [(2, 30%eehpas 669? %WW@%%‘F f‘eltngffére("éa%ﬁ 713999%hbﬂt)f°?1ﬁ
DVF (75 tempesatureefor 86 mvint $ateratedaiqaedus spdiopr lodzegsh cp ongte (9. 5miuw@then
Mol ) i N adddDfA W13 58 4R Bl JHRAQ O BB 482 thephaGY s btifded vfgb@usltylae
was cq pe%o@@élnéé}gm eeﬁngtlb?rﬁn\ﬁﬁc?t}%hjhﬁge%qydﬁé er t&{%&%gl?@&eff helJPon

corrple 1 on |onvva on ra res rea
punped on OE%i‘nFCeIPH?é%Wéﬁ §V4PeEy et deppduCor preesy gt was Pun%d
chr omat og ﬂaerwnbmru@hrnglawggqm|oemhceﬁelgte@mlh%é2%{81?\/&1’#@1@%?% IpHaCM.
product cogiproprtat ﬁ:ac&mls wesEunibinef amtlysiaparattdmntaricdices présswh to give fies

product o %‘ a_]hﬁ agraqglmétso\ryasmgrﬁgj ated as a light yellow
HN R(CDC 8785

solid. I\/S

2- Chl d?o- th| a2|n 7

7 76 (1H, d, 6|_9?7Hz); 6.79 (1H, d, J = 7.2Hz); 6.57
(1H, d, J = 10.5Hz); 6.38 (lH d J 9.7Hz); 5.03 (1H, m); 4.54 (1H, dd, J = 12.5Hz,
4.4Hz); 438 (1H, dd, J= 12.5Hz, 9.4Hz); 4.23 (4H, m); 3.71 (2H, s); 3.12 (1H, dd, J =
12.9Hz, 3.3Hz); 2.92 (1H, m); 2.68 (2H, m); 2.68 (2H, m); 2.47 (1H, m); 2.33 (1H, dt, J
20 =11.4Hz, 2.6Hz); 2.24 (1H, dt, J= 11.4Hz, 2.6Hz); 1.83 (2H, m); (NH under HOD peak
at 1.50); 1.33 (2H, m).

The free base (48mg, 0.103mmol) was dissolved in DCM (1ml) and hydrogen
chloride (1.0M) in diethyl ether (103uL, 1.0 eq. )} was added. The system was sealed and
shaken at room temperature for 1 minute, then the solvents were removed under reduced

25  pressure to give the title compound as a yellow solid (55mg)
MS (ES+) m/z 468(MH)).

Example 27 (2R)-2-({4-[(3,4-Dihydro-2H-[1,4]oxathiepino{2,3-c|pyridin-8-

ylmethyl)amino]-1-piperidinyl}methyl)-1,2-dihydro-3H,8H-2a,5,8a-
30  triazaacenaphthylene-3,8-dione hydrochloride
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A suspension of ethyl [(4-am no-2-chloro-5-pyrimndinyl)thio]acetate
(0.786 g,wbdQods/ikgosmol ) in ethanol (50 nl) was heated t@CTHEP200885i62M
carbonate (1.034 g, 3.17 mmol) was added and the sol ution was heated
for a further 5 mnutes. A white solid precipitated out of solution
al nost i mredi ately. The sol ution was concentrated under reduced

pressure. The residue was di ssol ved brought to pH =5
with IN HCl. The aqueous | ayer was ex'iracﬁed W t h)CH2C12 (2X). The
organi c | ayers were 15conbi ned, dri vel , filtered, and
concentrated under reduced pressure|to yield a’light yellow solid. M
(ESt) mlz 202.0 (M). (e) N

2- Et henyl- 1H pyri m do[ 5, 4-b][1, 4] thi azi n-7(6H) - one

202- Chl oro- 1H pyrim do[ 5, 4-b] [ 1, 4] thyfazi n-7(611) -one (0.639 g, 3.17
mmol) was treated with tributylvinyl\tin (1.388 m, 4.76 nmol), and
tetraki s(tri phenyl phosphi ne) I P (0.293 g, 0.254 mmol) in

1, 4-di oxane (4 m) and toluene (4 ) ijn a mcrowave vial. The

reaction was heated in the mcro 14OC for 20 m nutes. The

sol ution was di th E 0AC t

solution. The égﬁi {}EHPO @Ppﬁényﬁe%@? 31 r%é%g\ﬁ?% ?
organi ¢ sdTigAapesna Plé[eé%ﬁ@r jege (Ofmezed- é@@m dereﬂrf‘tﬁ X&W@ e 16())

concent r ataad 3udidydroediif bd]opathipinag2, 3iﬁ]lmnuhmﬂ3|&-cmﬂmhiehyade (\Ramg, 0.895¢q.)
chronmaograpbhed pkb‘i)'af& aaawga@hlfﬂi thebyh &RY6 1P Gtk AMaH, NHAOH)
(90:10:1) ﬁ&) 1 en? ﬁ%ﬁ]}g@@ [ (ﬁ@(‘)@(}ﬁ%@ﬁ@E%ﬁf)fér@g tblje c1g l:rr&(Hoethane

product a

&
triturati gt %ﬁér%? eW‘P‘I‘F SEW@@ ? S’O‘é&H@i‘) O%E‘e EZ 5 hours.
i sol ated &odam m@&ﬁg&y@ubh)cdndwsl QSE%)3 (902q.1 945 dle(lmidq‘q in one portion and the
7- 0x0- 6, 7flihie s ity vikoiodstyat fbok] femnpdibinie d&1 Jlemnear Haldedlydacds

fg' gg' gn %gcu t%&f? JcaildaL aéfb@ﬁﬁp&%%h&cﬂe&{%@% 'bE dma#bm@nﬁne(lomn
Poat ad uiel w@uramawsﬂrrﬁ%vggew o fempegtans Tor Qi ot 8 fhass

stirred atwere? sepataged uydroppbipbic dial Tf@ grenie phasepyageyparated ppdeg aedused
m, 67 6 rpiEskirewas tladgede produdtivespatitied by colamnadhkensdgtaphyen silito(eheedn

; eper : at u \ﬁ @@qzmM ﬂlm&@ﬂ) Hhecpl A b%n%%a%ﬁ&?ﬁ@&r’é%ﬁl@nﬁﬁtaﬁd

t
o ad ant GRS et B kS o HERG G o B GBS b Bt a pale
product w¥sllpwsphd hme. a Jight yellow solid. M5 (ES+) mlz 195.9
(MH+) . (Q)MSI(ES€) mbr#iuidl) WO 2008/ 128942PCT1EP2008/ 054621 A

suspensi ONHA§MR (CDCls): § 8. 12(1H s)7 82 (8, s),776 (1H d, J 97Hz) 7.17 (1H, s); 6.38

1R) - 1- np- 1
|(m Zzlazo% (1@'&3 ggq-izg’pixpzeg H d<?)’ne g% 437 (|3H mg %70
ExampB SAPFh 9% 683 14 ﬁxﬁoﬁﬁ s ALt o S0 S Ve
treated wmh 17.’»7((2H—61,)7 di hydr o-
1H- pyri mi do[ 5, 4ril ek, tAkd H0az, 0828 med pahdeBysRed th §3DAM Quilyshdari)
and sodi U lution of hydrogen chloride in diethyl ether (125uL, 1.000eq.) was added. The system
was kept sealed and shaken for 1 minute then the solvents were removed under reduced
25  pressure and the residue was dried on the vacuum line to give the title compound as an

amorphous yellow solid (64mg).
MS (ES+) mv/z 481 (MH"),

Example 28 (2R)-2-({4-[([1,3]Oxathiolo[4,5-c]pyridin-6-ylmethyl)amino]-1-

30  piperidinyl}methyl)-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylene-3,8-dione
hydrochloride
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5bi car bonate (0.151 g, 1.793 mmol). Excess Na2SO4 was added and the
reacti on woioeszrissz room tenperature for 18 hours. Sodi POT/EP2008/054621
triacet oxyborohydride (0.114 g, 0.538 nmmol) was added and the
reaction stirred at roomtenperature for 1 hour. The sol ution was
concentrated onto silica gel and the cr ude material was

chr omat ogr aphed using a gradi ent of [ (CH2C12/ MeOH NH4OH)
(90:10:1). The free base of thetitle Oc oynd/was isolated as a
yell ow solid (0.027g). M5 (ES+) niz S 1H NWVR (400 MHz,
CHLOROFORM D) ppm 1.62 (d, J=2.53 Hz H) 1.61 (br. s., 1 H 1.90 -
2.09 (m 3 H 2.20 - 2.42 (m 2H)2 2.78 (m 2 H 3.14 (dd,
J=12.88, 3.03 Hz, 2 H 3.53 (s, 2 H) 4.05 -4.14 (m 2 H 4.41 (dd,
J=12.38, 9.35 Hz, 1 H 4.57 (dd, 1 2.63, 4.04 Hz, 1 H 5.04 (dd,
J=7.96, 4.42 Hz, 1 H) 532(s,O 628 dd J=16. 29 9.22 Hz, 2 H)

7.49 (d, J=3.28 Hz, 1 H 7.50 = The title di-HCL
salt was fornmed by dissolving th f ee ase |n CH2C12 and addi ng
N

0.113nL 1IN HC /et her. 20 Exanpl e

(lR)-14{4 2 533{&6{%@ ﬁéﬁ%a}'t&a'i'a’éhwpam nol-1-
i peridin 4H, 95 | daz 1, 8-naphthyrid
Phe- 4. 9- d.i}ﬁﬁ% IsshmpPyTL vep RisoyeA bE Gt apfs -l & napnt Y
(1R) - 1- ({ AmpthyloxXyphserimehyHaxnr tioxe-IyA- ﬁ@vﬁr@p%rm@pylimefhyl acetate (for a
25pi pesi dlsyyﬂlkmideWI}szrB}i&lM,dimﬂﬁﬁt 80fe)) wittaiziphdny2pl®sping; 1, 8- napht hy
2'68' ne- g %% Bﬁflﬁlidaﬁ’diﬂﬂﬁ 8 1&&6%@@6& (l{[aee Exanpl e 5A(j))
Cnder i KBEEH %aiphten@i%w%%ﬁﬂ-ﬁ%ht% wﬁ'ﬁﬁ (pE%%dlﬁ?‘} thyThdendt 69
and st i rr deatment of {f {{4methploxydphenyilept §XY)r‘I edmethovliery 2 2 3l
benzot hi agiyadolyEnsticy rabethigetijideif{uooraceticaoid amlsmtlsz@elawmmsez #5+hydroxy-4-
Exanphe ZQ(@)ehylﬁl%al Tox2 By ﬂ}‘ﬂ)ﬁ:t%:&bétat@mﬂﬂﬁdrbﬁdeﬁﬂe D) teafoitink BLYS-

id
30m n. ]
triacet oxy r 3 Bﬁgﬂgg&% g%ﬁﬂ );]%8-15 cf%mte tnﬂugroacetate v¥1th1 1,1
45m n, WP

radultopsiid ud iglyjamine

treated \Mw givedéJdend methyblonz]-d HotBroranathy!) aﬁﬁm&r}aom}c@v@w@m})mz@%

met hanol / Redaled(i%) #&itihent of 8- @hshyiARthy! o8- 5- {[ (MRS BLthyBaddnylloxy} -2-

PCT/ EITgOO%{ygﬁlh Enethyl acetate with (R)-(+)-2,2 bis(diphenylphosphino)-1,1-binaphthyl,
palladium acetate and sodium 2-methyl-2-propanethiolate to give {5-[(1,1-
dimethylethyl)thio]-4-[(phenylmethyl)oxy]-2-pyridinyl }methyl acetate; (v) treatment of
{5-[(1,1-dimethylethyl)thio]-4-[(phenylmethyl)oxy]-2-pyridinyl }methyl acetate with
palladium on carbon under 1 atmosphere of hydrogen to give {5-[(1,1-

20  dimethylethyl)thio]-4-0xo-1,4-dihydro-2-pyridinyl}methyl acetate; (vi) treatment of {5-
[(1,1-dimethylethyl)}thio]-4-ox0-1,4-dihydro-2-pyridinyl} methyl acetate with
concentrated hydrochloric acid to give 2-(hydroxymethyl)-5-mercapto-4(1 H)-pyridinone;
(vii) treatment of 2-(hydroxymethyl)-5-mercapto-4(1H)-pyridinone with potassium
carbonate and dibromomethane to give [1,3]oxathiolo[4,5-c]pyridin-6-ylmethanol and

25  (viii) treatment of [1,3]oxathiolo[4,5-c]pyridin-6-ylmethanol with manganese dioxide to
give the title compound.

(b) Title compound
(2R)-2-[(4-Amino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-2a,5,8a-
30 triazaacenaphthylene-3,8-dione(50mg, 0.166mmol) (for a preparation see Example 16())
and [1,3]oxathiolo{4,5-c]pyridine-6-carbaldehyde (25mg, 0.901eq.) were stirred in 9:1
v:v chloroform:methanol (1ml) for 2.5 hours. Sodium triacetoxyborohydride (105mg,
3.000eq.) was then added in one portion and the mixture was stirred vigorously at room
temperature for 30 min.Saturated aqueous sodium hydrogen carbonate (0.5ML) was then
35  added, followed by dichloromethane (10ml) and the mixture was stirred vigorously at

-82 -



organic extracts were dried (MS®), filtered, evaporated and

chr omat ogweyzoesh 286425% met hanoUDCM 5%ret hanol / DCM) to gi \RETErRR068/038621
base of the title conmpound (26ng, 36% as a pale yellow solid.

11- INWMR 511 CDC13, (400MHz) 1.30-1.49 (m 2H),1.80-1.98 (m 2H),
221239(m 2H), 52.51-2.61 (m 1H), 2.61-2.75 (m 2H), 2.90-3.02
(m 1H, 30615 t@nf&ratung fo.’cHi)) mid 204 tl(esphaﬁdﬁ)werd S@)ﬁh&‘ﬁﬁ:(ﬂ@@d}'()phbblp ft)S5Thet. 61

(7m7 L 1'('% c'apl@a'ée Gk et rat@d Bied r&ﬂdcéd@regdﬂ%e and 8 trixde Prddict whld purified
The free éJ 1 atq#r 3 hg g’n S@b{f{;elugela‘)w:}@o ) @M%]ﬁé %/I%(M@im DCM )
of DCM 1@&%@&% mcws BYF&e 87 ceporEiadpmges 1o meéltm%sur&tﬁ givedhs
t hen e¥ apcfreatbasb oﬁthg title coltnpomndt dse paderpdlomdarasrphiies sobid ¢434@D). sal t
(16.2my, 26 GISOE) 681791 (SHES): 78Rt PHOTU6 (11 K I0). eﬂaﬁ 6.80 (1H, s); 6.38

é:l ?:fzdg“%gm P T O AN

(I R - 1- ({ 4n); 263228, o249 hifhdinh2013- @ Hy Hadthl Db, riquZ.l) 2.24 (IH, dt,J =

pi peri1gi nyl1}4res, thz)li 84 (i, ONFIHrlet HOIDNpeag(at 1 36%-1.34 @H, 8)napht hyri
di ne-4, 9- %g@ de(for a preparation see Exanpl e SAG)

(60nmg, O. rm 20 t hanol (0.10

rt under nitro %ﬁg’atg‘? Bg CPWP%WCQ‘%%%&I 0%P Spreng (gig])zd
nmmol ) and REMr({led) and & 1Mrseiut11>5mf hydrpgen gldprids iorficiel a1 901dad &909d.) h
2, 3- di hydyas-dddéd: mhefsystamn-vieskapbsthiddayd ehdkeo forel mimitd then s dohdehes)were
(0 02Qsm e ﬁo@éﬂuﬂ@?h@du@é@pééshfé eﬁﬁlltﬁé’fesﬁlufe "NaE laﬁ&d 3RMdyaclig 1&@&&%%%6
vvasthentr at ed (5 trla ]\agg de (102 ny, 0.4

nmol ) and gflclopg)&ug. aggng ?lﬁi‘%ﬁw %QY ér{lgpen 25 treat ed with

sat ur at ed MgdEd m&a‘ﬁé@l}( 0ml) and extracted w th 20% met hanol / DCM
(3 x 25ml). The conbined organic fractions were dried (Na504)

filtered, muapneabe 2R§Ld 414 [500 93 &Qhﬁﬁh{c@ﬁ% TR 312091 /4P zih @- 9 Ve
the f b { t i d.
I, e s, o
2.21-2. 40 t(ﬁ?aazﬁyaplgf@ylzn&éﬁzdw (hydreepigrid 61 2.72 (m 2H)

2.90-3.01 (m 1H), 305315(m1H) N20372(s 2H) ,
4.32-4.42(m 1H), 4.51-4.62 (m 3H) 6.22-6.33 (m

t,

2H), 6.72(d, 1H), 7.14 (d, 1H), 7.19 5752(2H m, M
(ESt) mz 433 (M. WO 2008/ 128942 CT/ EP2G08/ §54621 The free
base of the title conpound was disselyed in a small anount of DCM

treated with one equival ent of 1M HCl in diethyl ether and then
evaporated to give the title conmpoung/ as the nono-HCl salt (22.7nyg,
28.6% . LCMS consistent with prod 5Exanpl e 37

(1R)-1-({4-[(3, 4- D hydr o- 2H pmy{ am - cppyridi n-6-yl met hyl ) am nol -
| - pi peridinyl | methyl)-1, 2-di hy 2a, 5, 8a-t ri azaacenapht hyl ene-
3, 8-di one hydrochl ori de

(2R)-2-[(4-Amino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-2a,5,8a-

triazaacenaphthylene-3,8-dione (50mg, 0.166mmol) (for a preparation see Example 16()))

25  and 3-ox0-3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazine-6-carboxaldehyde (29mg, 0.90eq.)
(for a synthesis sece W02003087098, Example 301(d)) were stirred in 9:1
chloroform:methanol (1ml) at room temperature for 3 hours, then sodium
triacetoxyborohydride (105mg, 3.00eq.) was added. The mixture was stirred at room
temperature for a further 30 minutes, then saturated aqueous sodium hydrogen carbonate

30  (0.5ml) was added, and the organic phase was diluted with DCM (10ml). The mixture
was stirred vigorously for 10 minutes, then the organic phase was separated (hydrophobic
frit) and evaporated under reduced pressure. The residue was taken up in DCM (ca. 3ml)
+ 1 drop MeOH and purified by column chromatography on silica (eluted with 0-12%
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)-N O NN O A suspension of
(1R) - 1- [ (#oa0smasd42pi peri di nyOnet hyl ] - 1, 2- di hydr o- 3H, 8HPCT/EP2008/054621 _
102a, 5, 8a-tri azaacenapht hyl ene- 3, 8-di one di hydrochl oride (for a
preparation see Exanple 13(k) or 15(d)) (50 ng, 0.100 mmol) in
chloroform (4 m) and methanol (0.200 nl) at room tenperature under

ni trogen @& WHeadn dEQH Y in REVRt Apprapiiate fre.Otidh 2vent corbided amhenapombad to

gt i4 r B eﬂyg r Yivehe eﬁa&%ﬁ%@@w&muhwza@% %@ggg%gyé@%@o; ihasi
1

V02004 i) iv%? 84 83uTHy o / ?Z%
added andJ m@smt&%ﬂ%-fgtsﬁwigﬁ FHoi eigsria s (Fhmy %(5
Sodi unbt r iJae &2.6My b5 idhy d 38 deH( & /= 12)5SHe, BBz i8R ) 2Hes); 3 Hé@ﬂdﬁeﬁlénd
t [lel Ireact i(oH, BT -513.0He. ﬂq?)r 00M (1 BRI BR8], nd)f L8N (BH, HREX.33 (a5 dt, J =
St i i S rgge
vere added! %%%54?%?56 (gl o P4t ShgpAHTLHEL 0B ikiaes oy lds
bi car bonat(%H(l?@irtlL§7 nédded fol |l owed by 20% net hanol / DCM 20 (25nl)
and the add®OESHimizei80@dEl bxt ract ed and then separated fromthe
organiig | ayer. T'HéQ‘re%Qid.Q@bltsthb dle EOM@@ur@(ﬂB@lgI @09GgRo!) vasidisowed in DO¥
met hanol / :-é%{gt %?llrﬂf)solutltgt?offé;);ﬂ?{}%e%dch%r hat éﬁ?&? Sﬁl(i%ﬁ?a&ic[e'de'@h@ stem was

di d
br ouct - HB RS FRHER foLE M&?t@% % veg?sweesrwv%ﬁwﬂarrrs d -

20%ve0H DOrgssure aad therigsitlpewhs diedeishie yrouine ling to give hepilgrampeurd as an
yel I ow SO|ahd>rﬁtﬁﬁ§Qellc2«5881%(38ﬂdg)NNR 8F1 CDC13, (400MHz) 1.25-1.45 (m

78 )rpnj%( 4@2 38(m 2H) 2.45-2.60 (m 1H), 2.62
(d 1 4 15}\3%%%80 %ﬁsw r%{:j:%zf)%%g El the1 1d%£t(e) Bltjlteé glrg%torm()%ovem gﬁl’t
4 95 5. 05 t¢ ﬁffmxlm)le pwdagt g5, whitgsolig (5 CMS)MWMB(@HSI&WT with grodpgt).
1H), 8.07 (s, 1H). 30 M5 (ES+) n12 449 (M 11). The free base
of dt[le t;t%ﬁnﬁﬁgnouqﬂgméﬂ ‘L\ bn AbeiBkioxkreLylnetiylaRtinap e UDCM
an ate [

Solverts il xtzm%cr b Aty 22 A B,

t he preserﬂ! rid6er the vveekend to afford the title conpound
as t he nono- HCl salt as a yeI | ow 35s (40. 6ny, 79% LCVS was
consistent with product. WO 30 llﬁ%ﬂ 3 \ 46521 Exanple 38
(IR -1-({4-[(2, 3-Di hydrofufo[ 2, B-c]p Byl ne '

pi peridinyl }met hyl) - 1{P di N dr H_ &+ Za, 5, Ba- trcenht hyl ene- 3,
8-di one hydrochl oride N Uspensi on of O
(1R)-1-[(4-am no-I - pi per |n bre yl']-1, 2-di hydr o- 3H, 811-

2a, 5, 8a-tri azaacenag%t hyl - =~ di Zafidl hydr ochl ori dem(é‘ﬂfr a
preparation se 10(E4 &é p‘éﬁdﬁﬁl n{%ttﬂ;lﬂpl Ydrb-2H,9H-
it R S e,
stirr@d f dixampt%hA@DKéO@es(bé@smawll Iarﬁbtj)f?m (2 mi hangk methgnol (0.100 ml) at rt
2, 3- Di hydnmtierraaféh ®as tlated pithitdéthgladmineal0HB7 delh ) €82 (frool) an(tgtntdd% risfor
Z ﬁg :fﬁgogﬁ;égflﬁlgeﬁsohﬁgﬁmmhé%%&ﬂwﬂﬂ 2@qlh9dr%0p4%€i&ohlmstda%1@ﬁ9ea
oot oxy T BnSn BLYSLRA S plech T\ IRD Btlftor gp he
solutlon was then treated sodium tnacetoxyboro ydride (1 mg, O mmol) and
30  stirred at rt for 30min, LC-MS after 30min showed some starting material present, more
sodium triacetoxyborohydride (19mg) was added, the reaction was stirred for 15min. This
was then treated with saturated aqueous NaHCO3 (10ml) and extracted with 20%
methanol/DCM (3 x 25ml). The combined organic extracts were dried (MgSOQy), filtered,
evaporated and chromatographed (0-20% methanol/DCM) to give the title compound as
35  the free base (48mg, 67%) as a yellow gum.
'H NMR SH CDCls, (250MHz) 1.28-1.51 (m, 2H),1.75-1.99 (m, 2H), 2.13-2.38 (m, 2H),
2.41-2.80 (m, 3H), 2.90-3.15 (m, 2H),
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reaction was stirred at roomtenperature. After 3h there was still
sone st arwopngosm@gewi al so 30 ng of sodium triacet oxybor elydirzeig/oasne
added. After | h a saturated aqueous 15 solution of sodi um bi carbonate
(25nm.) was added foll owed by 20% net hanol / DCM (25nlL) and t he aqueous
| ayer was extracted and then separated fromthe organic | ayer. The

aqueous | ay&r(syeis), éx2r(aciE)d4 208642 (il g 48 1-.62 (R vH), 40008 IDEKn( PR Bril)-
The conbi pe ¥ r oG} $.9080E 16 eab93safdbum sul phate, filtered
and evapo;&%fg’%%g}ai&g%}ﬁg of érglg’e’ﬁprodugt ; '[-Iﬂjljl]e crude product was
purified @@ﬁ P EHP S graphy 20 (0-20% net hanol / too?ffford
the free base dhetlies bese plghe Bipeempowd wasdisspbird b sall smeynt of DG |
| H NIVRS 6 HtEBIed 3yith( @feCiybivpleht @5EMLHIA i nhiet@yH)ethet aBd then @Qafomyte@td) give the

2. 22- 2. 35l cifibourtd 4%he nitho HT1 shiy44 %,@@%)d LCMS waedhbistont dithrprodid).,
2.92 (d, 1H), 3.07-3.12 (m 1H), 3.19-3.24 (m 2H), 3.82 (s, 2H),

4.37-4.42 (m 1 4.56-4, 62 3H), 4,96-5.06 (m 1H), 256.33 (d,
Ty, 7 16 Keampiepl (LRSI e oorbie- i drpyt A hérgaalosi-gry o v ( Ese)
m z 435 ( iyiudethyl]amino}-Thpiperidinyhasshdi-112hdihydrd-d e rpmidadolaz;3-4]-1,8-
di ssoljged ,{aphﬁ,ﬁ{mhé-49crmuﬂéh roéRidranol / DCM and treated with | eq of
IM hydrochloric acid in diethyl ether, The solvents were renoved and
the solid was dried in the desic (iR the presenced)f P205) 30
over the weekend to afford itle co Rd @ feyfionoy HC1 salt as
an orange solid (33.56;, 6 .4%N L S c@nsi s Wi t h| product.
Exanmpl e 39

(2R) -2-({4-[(3, 4-Di hydrof 2H {/ran [ 2, 3-c] pyridin-6t vyl mg)thypam' noj -

1- pi peridinyl}methyl)-1, ' = 3H, 811- 2a, 5, 8a- tFi azaacenapht hyl ene

- 3, 8-di one 35hydrochl oride W) 2008/ 128942PCT/ EP2008/ 054621 HN O O NO
A suspension of (1R)-1-({4-[(1,2,3-benzothiadiazol-5~ylmethyl)amino]-1-

piperidinylymethyl)-1,2-dihydro-4H,9H-imidazo[ 1,2,3-ij]-1,8-naphthyridine-4,9-dione
dihydrochoride (for a preparation see Example 5A(j)) (50mg, 0.134 mmol) in chloroform
15 (2 ml) and methanol (0.100 ml) at it under argon was treated with triethylamine (0.056
ml, 0.402 mmol) and stirred at rt for 15min. The solution was then treated with 8-fluoro-
2,3-dihydro-1,4-benzodioxin-6-carbaldehyde (for a synthesis see WO2007122258,
Example 8(b)) (21.96 mg, 0.121 mmol) and stirred for a further 30min. The solution was
treated with sodium triacetoxyborohydride (85 mg, 0.402 mmol) and stirred at rt for
20 30min, LCMS after 30min showed there was still starting material and the imine of the
product. So more sodium triacetoxyborohydride (40 mg) was added, the reaction was
stirred for a further 30min. LCMS after this time showed that the reaction was complete.
The reaction was then treated with saturated aqueous NaHCO3 (10ml) and extracted with
20% methanol/DCM (3 x 25ml). The combined organic fractions were dried (MgSQa),
25 filtered, evaporated and chromatographed (0-20% methanol/DCM) to give the free base
of the title compound (6mg, 9.6%) as a pale yellow solid and some crude product (15mg,
24%) as an impure pale yellow solid which was purified using an SCX column to give
more identical title compund, free base.
'H NMR 8H CDCls, (250MHz) 1.15-1.50 (m, 2I),1.70-2.10 (m, 2H), 2.15-2.39 (m, 2H),
30  2.41-2.58 (m, 1H), 2.60-2.74 (2H, m), 2.85-3.11 (m, 1H), 3.11-3.15 (m, 1H),
3.69 (s, 2H), 4.22-4.45(m, 5H), 4.50-4.62 (m, 1H), 4.90-5.09 (m, 1H),
6.20-6.35 (m, 2H), 6.60-6.72 (m, 2H), 7.41-7.52 (m, 2H).
MS (ES+) m/z 467 (MH™).
The free base of the title compound was then treated with one equivalent of 1M
35 HClin diethyl ether to give the title compound as the mono hydrochloride salt (16.7mg,
27.5%). LCMS was consistent with product.
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A suspensi on of
(2R) - 2- [ (Woaoismesds2pi peri di nyOnet hyl ] - 1, 2- di hydr o- 3H, 8H2aTEPEe0sI06iaZ A
acenapht hyl ene- 3, 8-dione (for a preparation see Exanple 16A(j))

(60ngy, 0.199 mmol) and

3, 4-di hydr o- 2H pyrano[ 2, 3-c] pyri di ne- 6- car bal dehyde (for a synthesis

5 see vmmaﬁﬂaga (ERp {4 {[{26higrp-I-aLo-3,4rdjhy Qra- 2 B-pyrid o[ 3,2¢b][1,4] 0xazin-
chl orof or r@;ﬂ Odl 1§Hﬂn6591 haneldinth 19@:113:[]11) 2-aﬁhgrdrow9yémmaaqm,3\a@§1,s-

treated w't

stirred at"aPp yd?djl%r‘lrld %?%gﬁﬁ’ggé@ﬁéﬂ%\as then treat ed9\7vi {nt:o!sat Spat ed

aqueous NaHCO3 (10nt) and extracte wy¥h 20% net tNanoI)ﬂDCl\/lé)S x 20nml).

The conbi ned organic extracts dri € )
evaporated and purified 10 ng S a chf omatlpgraphy (P-20%
MeOH/ DCM to give thg free bagg ofothe titl a |light

brown solid I H NVR SW) 1. 28-6"20 (m 2K, 1.78-1.86
(m 2H), 1.96-2.01 (m |2H), |b. 14[2.34 (m 2H), 2.45-2.52 (m 1H),
2.62-2.74 (m 4H), 2.91 307311(m1H) 3.74 (s, 2H),
4.16-4_18 2- 8¢

(m 1510 ﬂ;” i“ig& ﬁg un@%%d@ﬁ (R ictanfod Dpidtlomadhgyl>-

8.03 (s, 24B1i- M&rnaphthyndrn@e‘l ?ﬁé@etﬁ@é @ Pé@paf%@ntfvﬁ% le
corrpound iBxampsnBA () @m@to 6 hab)yashbrediond-u-dihydre2Beyridal3eht - of

IMHCL in bﬂ[leéf]9%1211f'et(§1€£rbﬁlgeﬂj7d§ﬂ{fora Zﬁﬁ@ﬁl@ﬁ&dwmoméﬁdl 'Ekaﬁlple 15(c))

d t
5 G T e e
(2R) - 20({4111 dWIeﬂQfBNﬁEgHJ %Y?H B PRIV ERA fte

pi peri di nyll. Z}O%Htuhu;bl))wﬁ added hyﬂhhcr@let@l—bw@aalmthmrstlaataaomqght fiesdéh 3,

8- di one hxseaﬂﬁhdrﬁeasﬁybom hydridé\( 1313 rossmnﬁlﬁ)l ) was added and the react1on was
okt ﬁly Bl E?Btg ARSI b 4 2l BN nui %ea%wa
(60my, O. fé@a ?Fguszﬂ ?QBE LN NMR of
(commébci dhe yroelucztuweab p@)mstengzmh th\isl o 0oBpaREgs 2RGTEERBE08/ 054621
(29.4 ngy, '‘ANVR SMD- *MéOHJMOO M2l .48 Qm,fm(ﬁ) 129N a6c(m, QBL),1DE2-a13) (at,

rt under ’Eﬁrf%’ﬁ aﬁ@ 2V88t fﬂj"z‘ﬂg b
Ay

0.597 f‘quyygorohydrl de (127
rrrgactl on g% e%lg? ﬁt EEI\%I'D 4{11231@61% 82%}&.@739

(10m) andsaéﬁ)raﬂﬁé’ael\/\ﬁm,ﬂ@()% net hanol / DCM (3 X 25ml) The 5conbi ned
or gani2d exMi84ESs) mer 7TV NSO4), filtered, evaporated and

tclh { Io gaf: ggr aphedryQy2 Qa5 ﬂﬁ@gglb/ Q@Muﬁdqvad t¥Rert {Pinf 1r0@9m@yD@MF tfig@
(400|sz) %(a Vglﬁ‘l ﬁﬂ%@ﬁ?& ”i“t}/% ot gﬁ)‘gﬁgl 6%]%5 3%2%)
2.42-2.55 (m 1H), 2.61-2.72 (m 2H), 285295(m 1H), 3.05-3.15
(m 1H), FEB8ugle 332HLR)-1GM-324-Chlordi%pxo-6,73@ihgdne 1 Hrapyrimido[5,4- 49- 4. 59
(m 15, %]AM 8x88nLR)hEy] 8mdfo}  Hpipkidini)mdeh§1)852-amy debMH,FHZ5 (d,
1H), 7.81 ﬁildal]if)%l 2,3-¢f]-1,8-naphthyridine-4,9-dione

Oy
190 £

In a 10 mL round-bottomed flask were combined (1R)-1-[(4-amino-1-
piperidinyl)methyl]-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione
30 (for a preparation see Example 5A(j)) (60 mg, 0.178 mmol), 4-chloro-7-o0x0-6,7-dihydro-
1H-pyrimido[5,4-b][1,4Joxazine-2-carbaldehyde (for a synthesis see W02008009700,
Example 124(g)) (38mg, 0.178 mmol), and sodium bicarbonate (150 mg, 1.78 mmol) in
DCM(5 ml) and methanol (1 ml) to give a brown solution. Sodium sulfate (200 mg, 1.408
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M5 (ES+) mlz 450 (MHH). ThHe free base of the title conmpound
was di sseyyeshsiipseaz smal | amount of DCM treated w th onecpgpicestbaei
of IMHCl1 in diethyl ether and then evaporated to give the 15 title
conpound as the nono-HCI salt (43.8ng, 53.4% . LCMS consistent with
product. Exanple 41

(2R) - 2- [ ( fmfd]} Bafhddedand 113 dadtivdrweashlléwbe nzaitiaoriovefiight. After 15h sodium
yl) met hyl Lr?é&t%ﬁ?}b&ol@}éﬁﬁi%' (8] k) @gﬁjwﬂﬂonlwzs SideY dh @ h3HesbHor dvad e B Ed B2

23;;22‘2?; a? 95 E‘ "under nﬁ}ogery t‘(j)g 9. hf‘ﬁ)errleac‘%lon%nxturé\l N8 Qdsorbed ontd Nilica and

(2R) - 2- [ ( pumiedesing §2pe MaPRYREM e NHOH)dp givgrthe tille suppoundddme orapeg
acenapht hydlahd:53%8- di one (for a preparati on see Exanple 16A(j))

g 5153' ﬁggo 01 384R m@Fb@p 50MH2)128 I151(m 2H),1.75-1.99 (m,(2H),213-2 38 (m 2H)
S

see W2007% 4%’23%‘2&9 a? g%&g;g@ Qé@ {ggqy‘ﬁ?‘ T8 459K 68 06

(2 m) anﬂSZ(S’%Bbﬁf?ﬂ )téﬁ‘b FaY nder nltrogen

was sti rrMSctES*F)@n/EH%/‘BBOéM\khB; t hen treat ed with sodium
tri aceg oxyborohydride (123 ng, 0.582 mml) and stirred for 90m n.

Thi's was YEQE E f .- t6efj [éll @lﬁgzin-Z-
ext st ca e

silica chn@nhfthwglda!pﬂﬂ&(djomdﬂlNQEMMdm\/p to 30 give the free base

of the title conpound as a yellqw g 44.9 ng, 49.5%1. 1H NVR OH
CDC13, (400MHz) 1.24-1. 52_(_%5‘,;\11. 78 ﬂ ;
2H), 2.44-2.51 (m 1H), .64-Eﬂ 73(% H2.9% (d,{ 1H),

<2.36 (m
3.10-3.14
(m 1H), 3.65 (s, 2 x4 m 4H), 4. 3R g 1H),
4.52-4.56 (m 1H), 4.99-5.0 (m 1H), 6.38 (d, 1H), 6v62-6.67 (m
2H), 7.76 (d, 1H), 7.8L 35 M5 (ES+) nlz 468(MN)

The free base of the title co ound was dissolved in a small anpunt
of DCM tr &tﬂeﬁ [m 4Jd1d‘xael EqMLﬁéﬁrhlmltro-afpyilMl&iﬁgzl)thib]dteeﬁthyI et her and
éggrcg\;?g?rgbg t \Y; theM\ﬁl%ﬁph ﬁ%gﬁg&fﬁ ﬁ% g%%eghallt
(30. 1y, BYToposC %a%%%%@ 8 amolmlhﬁf@%#%@ o

7-{[(1- {[ teRpumnmprine hydpogenisyHite (B6) 8+ Ded aﬂsé)and potassium carbonate

5t ri azaac €8aghg hyBenmal)ehil setréd) dtjandbigit p@npaiamgdmmnnglhtn‘ﬁhdngdh}ti@, wagdi hy
dro- lpg- hﬁe&a%%bﬁbeéfr%a Readrtreddcd Bedsre b pelddeuddNit ddrMbolthd asa A

suspen5|on

(2R) - 2- [(Xelg?ﬁ’%-"?‘-%l 8PS 4P RS T PIESSY i hydr o- 3H, 8H2a, 5, 8a-tri aza

acenapht hMeAS R wzddbddMHdr a preparation see Exanple 16A(j))
(60nmg, 100.199 mmol ) and

7- f or nmy 1- 25\ @Iy 2a-atichidro bRpEadida ihidtaeatzon bispbhsod 608thyl [QyMUleRs! S

25  1,2,34-tetrahydro-5-pyrimidinyl)thio]acetate (crude material) (18.19 g, 79 mmol) in
phosphorus oxychloride (100 ml, 1073 mmol) was treated with dimethyl aniline (2.500
ml, 19.72 mmol), and the reaction was heated to reflux and stirred for 2 hours. The
solution was allowed to cool to room temperature and poured slowly onto ice to quench
the excess phosphorus oxychloride. Once quenched, the aquéous layer was extracted with

30 CH,Cl; (3X). The organic layers were combined, dried over NasSQy, filtered, and
concentrated under reduced pressure. The crude material was chromatographed using a
gradient of 0-50% EtOAc/Hexanes. The product was isolated as a dark yellow oil.
1H NMR (400 MHz, chloroform-d) ppm 1.22 (t, /=7.07 Hz, 3 H) 3.71 (s, 2 H) 4.15 (d,
J=733 Hz, 1 H)8.53 (s, 1 H)

33
(¢) Ethyl [(4-amino-2-chloro-5-pyrimidinyl}thio]acetate
A solution of ethyl [(2,4-dichloro-5-pyrimidinyl)thio]acetate (2.0 g, 7.49 mmol) in
DMF (75ml) was treated with ammonia in isopropanol (7.49 ml, 14.97 mmol) in a
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see W)06014580 Preparation 13 or W2007122258, Exanple 31(d)) (37.7
_my, 0. 199wonwig)i2ssa2chl orof orm (2 m) and met hanol (0. 10@cHiEP2eus/054@2M
“tenperature under nitrogen was treated with sodi um

triacet oxyborohydride (127 ng, 0.597 mmol) and stirred for 90m n.
This was then treated with saturated agueous NaHCO3(10nl) and

ext r act ed pvastire hibe2Dh6 tubk Ivaus ahpadar(dthe r@btidr) wad biereioatiimbéuht emymitare.

Sxiradt (S:hr o cefnr ge@loﬁ NasYihitioh bdtag BoRntrAVRR T &R cal e@swfé iﬂ nl}i%dﬂﬁl
the title'g g?p XHaRY r‘]éé‘ ‘gQﬂ %&{ﬁ rﬁe%ﬂ%&ﬁ%‘% Ve %‘5 ffatd f’i%ent
(400MHz) of 94 0¥sgpe Qﬁe/CbM form. ¥ Rrog‘ect(qqptamq)i a sgmél:gng:ougéo q‘,ﬁchm material
2. 43- 2550 (¢hich 1+-Hhe pﬁ)(ﬁlﬁt Qf i néxhsteplIThe RodBt pvds istldped 3. alliehs ydlbpw mhd

IH, 3. 68M§0§§43)lﬂ/z24182)9(MI2f)4 41 (m 5H) 4.53-4.57 (m 1H),
5.00-5.06 (m 1F), 6.39 (d, 7.06-7.09 (m 2H), 7.77 (d, 1H),
7.83 (s, | ESt 75 ( e free base of the title
conpound Qzﬁlﬁ%rgr BWW%PZE#&%]E‘%J#H%?J&Q treated with one
equi val ent of A\us@insion afiegiily(4-aniner2-chdompbpmindlinyl fhigldcewtd (9.78625
dessi ¢at o 1Pvamdl)dh ktiafold50 enly Kas hidtdd t€ POPOO CosludScattoRaRhO34ig]13 sl t

(451, 42%Am8Y) whs BAIR 48! hOUSIRR Fas iR (6D AP Sinikhikd) AWARYSIid
anple 4

(2R) - 2- ( { Bgeptatedgut ofislptinmiizost immediatghy The splvfignawes-Ganfgsiraied under
pi peri di ny¢ pagbsure. Thedpfiuh wasds®iveddn 5agy and brorghiclepabhOotyitte HE- 3,
8- di one 30QI¢lyUh®afieond Meer was extracted WithrCIDN, @30cThe organic\W¥ers were
2008/ 128948 RGHLERRAAYVAPREAD,, filtered, and concentrated under reduced pressure to yield
a light yellow solid.
MS (ES+) m/z 202.0 (MH™).

(e) 2-Ethenyl-1H-pyrimido[5,4-b][1,4]thiazin-7(6H)-one

20 2-Chloro-1H-pyrimido[5,4-b][1,4]thiazin-7(6H)-one (0.639 g, 3.17 mmol) was
treated with tributylvinyl tin (1.388 ml, 4.76 mmol), and tetrakis(triphenylphosphine)
palladium(0) (0.293 g, 0.254 mmol) in 1,4-dioxane (4 ml) and toluene (4 mL) in a
microwave vial, The reaction was heated in the microwave at 140°C for 20 minutes. The
solution was diluted with EtOAc and washed with saturated NaHCO; solution. The

25  aqueous layer was extracted with EtOQAc (2X). The organic solution were combined,
dried over Na,SQy, filtered, and concentrated under reduced pressure. The crude material
was chromatographed using a gradient of 0-60% CH,Cly/(CH,Cl,/MeOH/NH4,OH)
(90:10:1). The product was isolated as a mixture of the desired product and
triphenylphosphine. Pure material was obtained by triturating and washing with diethyl

30  ether. The product was isolated as an orange solid.
MS (ES+) m/z 194.0 (MH").

(f) 7-Ox0-6,7-dihydro-1H-pyrimido[5,4-b]{1,4]thiazine-2-carbaldehyde A solution of 2-
ethenyl-1H-pyrimido[5,4-b][1,4]thiazin-7(6H)-one (0.262 g, 1.356 mmol) in

35  methanol/DCM was cooled to -78°C and treated with ozone until the solution turned blue.
The solution was stirred at -78°C for an additional 5 minutes. Dimethyl sulfide (5.0 ml,
67.6 mmol) was added and the solution was allowed to warm to room temperature and
stir overnight. The solution was concentrated onto silical gel and the crude material was
chromatographed using a gradient of 0-100% CH,Cly/(CH,ClL,/MeOH/NH,OH)

40  (90:10:1). The product was isolated as a light yellow solid.
MS (ES+) m/z 195.9 (MH™).

(g) Title compound
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A suspensi on of
(2R) - 2- [ (Weavismasdszpi peri di nyOret hyl ] - 1, 2- di hydr o- 3H, 8Hparhrdasiosicaza
acénapht hyl ene- 3, 8-di one (for a prepar atl on see Exanple 16A(j))

(70ngy, 0.232 mol ) and 2, 3-di hydrof uro[ 2, 3-c] pyri di ne-5-car bal dehyde
(for a synthesis see W2007122258, Exanple 43(f) (34.6 ng, 0.232

mml ) in chlor cﬁwsmr(sﬁmﬂf)(la)m -[Brahmanbbipefidi2ghmethyl]at,2 ddgrro-4H,9H-
tenper at ung;dangiaro 1) hﬂ@éldﬁ{eur 9 QisbrleQFor Q- pREpacitita s%é'ER@iﬁﬁle%o))

di dj
ol was GAGKE %E*e%%ﬁi?&) ! CELERNGR 5%!32“@ R pih o Bl 7 hikefo-
t enper at urlE-pyimiso[ 3#bjlA lduagae-Hearbaldehds 40082 &r §-4r° ma%ql) gyl spdium
sat ur af ed bagrenat (8dBltg bA9DrsaliBxredsiNabOpmas edded St Yhovasctmadséided at

fol I oned ?aora%oﬁﬁathmym%&@sﬂdlurﬁ&%&t&ywﬁwel(axm W@$38 mmol)

Chyer vias "Eredd g RARRUAGRALL B Ron AR n{‘gﬁ%’ °
conbi ned SPWFéteg?Pﬁoa%lﬂ%a &%ﬂf‘%‘?@ﬁc&ﬂjedﬂm @I%c Tﬂnﬂﬂﬁ%ﬁr usy adjgif
evapor at edf D¢ 08Y4 GHeCREH,Ch/NeQd SNk (BdUEO0; T0hY. dihadiee ﬂoamfdhe tids
purifigd QMn@bﬁﬁ@ﬁaﬁQél@t’é&'ﬁa@ﬁfy@HWséﬂd H DCM to afford the free

base of t(E 4) 8s a pal e yeI | ow solid (77mg, 76% . 15IH
> 515 ?@Eﬂ &:‘C“g% 5\% it g2 Sﬁ‘\gﬂ%dﬁf%gb bl

(‘1:'5

1M . 3. 1018014, an(m,lalmzzg 29421 SOHP, 7848 2 H)3. 14 oI,
(m 1H) 8. 612 (D 4.85H) 4.14 (952 5T) 84 1( (i, m386933Hz31}ﬂ)+4)57(ﬂd17 (s
Sie el o G I i A i
armunt of ??@t 3 JB?@%@&%?&FZ% cﬁni ydrochl or| c acjd in
di et hyl et her. Theditlsgli-Firsalt s dormegdvetissahang the fise base inddagrls angl adding

t he desi c@atlGmi( 1N HCl&ktlppresence of P205) over the weekend to afford
the title corrpound as the nono-HCL salt as an off-white solid

(78.9 ent )l e 44

(lR) gﬁ{ 4? %ﬁi{fﬂgér? g&“%‘%%wr‘i‘td g 'ﬁ?’?lﬂyﬁ rgnmh@’(o@

pi peri di n)lllll}qﬂ!i'ﬁ!/’ methyj)- B? hydrostI - "2'51@28@:%3'9'& a?a’éﬁﬁébﬁ'flﬂmee‘h%' 3,
8- di one hydderxclinfdoocideride N 30A suspensi on of

(1R)-1-[ (4-am no- 1 -pi peridi nyl) net hyl|
2a, 5, 8a-tri azaacenapht hyl ene- 3, 8- di oH
preparation see Exanple 13(k) or 15(d
chloroform (4 m) and nmethanol (0.2
nitrogen was treated with triethyl am
stirred for 0.25h (the suspension t

8 3H, 8H
Iorlgde (for a

O mmol) in
errperature under
0.042 m, 0.301 mmol) and
into a sol ution).

avai l able) (16.45 ng, 0.100 mml) was/t hen added and the reaction was
stirred at roomtenperature for 0O Sodi um tri acet oxybor ohydri de
(67.1 ng, 0.301 nmol) was then addedland the reaction was - 96 - WO
2008/ 128942PCT/ EP2008/ 054629:gt+N M mtenperature. After 3h 40
ng nore of sodiumtriacetoxyborohyflrideiwas added. After 1 h 30 ng

[ added. After |h saturated
NaHCO3 (25mL) was added fol |l owe % MeOH DCM (25mL) and the

aqueous | ayer vRsuspemsadroddR)- uqr{ui{(lc-;'z SubgRAtisiadiaydss-yIieehdguansls] -l ayer

was  exir a(i)tlféilldmyl}methyl) 1,2-dihydro-4H,9H-imidazo[1,2,3-j]-1,8-naphthyridine-4,9-dione
dihydrochoride (for a preparation see Example 5A(j)) (60mg, 0.161 mmol) in chloroform
(2 ml) and methanol (0.100 ml) at rt under nitrogen was treated with triethylamine (0.067
ml, 0.482 mmol) and stirred at rt for 15h. The solution was then treated with 1,2,3-
benzothiadiazole-5-carbaldehyde (for a synthesis see W00208224 Example 20(a)) (23.75

30  mg, 0.145 mmol) and stirred for a further 30min. The solution was then treated with

sodium triacetoxyborohydride (102 mg, 0.482 mmol) and stirred at rt for 45min, LC-MS
after 45min showed reaction complete. This was then treated with saturated aqueous
NaHCQ; (10ml) and extracted with 20% methanol/DCM (3 x 25ml). The combined
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5 again twice with 20%e0H DCM (2x25nmL). THe conbi ned organic
extract s wonreosdnrsad NaSO4, filtered and evaporated to afCemPids®s4621
crude ‘product. The crude product was purified by chromatography on
silica (0-20%e0H DCM to give 27ng of the free base of the title
conpound (59.9%total yield). 1H NVR SH CDCb, (400MHz) 1.21-1.42 (m
2H), 1. 70otged éxtrac@iere AridllMgS8.,)( fitter2d)evajidratdd 4dd 2hubmatographef] (0-5%

2 58 2. 78 pdthandtADCM S%nahi%%l/mMgﬂ) giveth@Fred bhée dfthe fith coﬁ%(ﬁﬁld((%mgm

425(3 4 4 ﬁ(ml 51462(m1
) W hpalt ol Bid
(1 E')s+ o gww;%ﬁi B bt a0 eucon 288 1 ks B cnad el
di ssol 5ed 2i51-26% (ra) 1Hp2dUAL. 79 {m 1 BVBOR-DEMrantH), B &atlP (m,t]lH)L d§4d$, 2a0),
1M sol uti qulOMﬁGl IIH) £520.617T 1$9I4/92u5505 ]glPear@tvmlqmszemmlsd

0O a

dried in P20 ord the title conpound
as the mfﬁ% ;‘)g (8121(% %g?%1mj507%yleld) as a yell ow
solid. 20

(1R -1-({4-1([ The ffe]ebhsmfthqbﬂ@{:@nmmdpwsickiﬁsnlvedy‘n aremply pingpitrd |DGM,

pi per i di nydehiar o anelaqarvdlehyﬁif mmlalﬂ-dnmﬁam[r indthdh etapdraraptet giye tidi n

?1?{) 91 <[:I|( 2 cBM@B@?@A& ﬂ'gmoqlf(?{ salt! (1ér ng, 20.8%). LCMS consistent with product.

met hyl ) - 1, 2- di hydr o- 4H 9H- i m dazo] i1-

251, 8- napIﬁ!ﬂﬂ;‘mldﬁﬁe(llel-tﬂ{40K&%DHV@I’%H&HF@I@l‘@llérylaleﬁnélﬂmlapl dn see
Exanpl e 5 pérldlﬁﬁ}ﬂﬂthﬂ)-ﬂ,ﬁéldlhymio)ﬂgaﬂ hidado [d (9,304 Brmai3hydidine-4,9-
et hape grﬁié' et hyl am ne (0.067 nm, 0.482 mol). The
reactlon was stl rr under a nitrogen atgosphere for 30 mns, then

[ 1, 2, 5] t hi adi azol o[ 3, 4- bl pyri di ne- 6- € balg = or apreparation
see Example 49(b)) (25.2 ng, 0.153 1) wa ded./ The reaction was
stirred for a further 2hrs then 30 acetoxybor ohydri de (102
ng, 0.482 mol) was added and stirr|ng clonti nued for 16 hours.
Further sodiumtriacetoxyborohydrid 2 mg, 0 482 mml) was added -
97 - WD 2008/ 128942PCT/ EP2008/ 054621'%and stirred for 30m ns. Further

stirring continued for 2 hours.
sat. NaHCO3 and 20% MeOH in DCM [The\aqueous was further extracted
with 20% MeOH i n DCM and t hg.coni| or gami ¢ extracts passed t hought
a hydrophobic fit and 5concen i i
(--65ng). This was purified bylsilljca chronmat ography eluting with
0-20% MeOH in DCMto give the of the title conpound as a
pal e tan gum ( ]}‘gg{%%)ension of (1R)-1-({4-[(1,2,3-benzothiadiazol-5-yImethyl)amino]-1-
piperidiny!}methyl)-1,2-dihydro-4H,9H-imidazo[ 1,2,3-ij1-1,8-naphthyridine-4,9-dione
dihydrochoride(for a preparation see Example 5A(j)) (60mg, 0.161 mmol) in chloroform
20 (2 ml) and methanol (0.100 ml) at rt under nitrogen was treated with triethylamine (0.067
ml, 0.482 mmol) and stirred at rt for 15min. The solution was then treated with 2,3-
dihydro-1-benzofuran-5-carbaldehyde {(commercially available) (0.020 ml, 0.161 mmol)
and stirred for a further 30min. The solution was then treated with sodium
triacetoxyborohydride (102 mg, 0.482 mmol) and stirred at rt for 45min. This was then
25  ftreated with saturated aqueous NaHCO; (10ml) and extracted with 20% methanol/DCM
(3 x 25ml). The combined organic fractions were dried (NaSQy), filtered, evaporated and
chromatographed (5-25% methanol/DCM) to give the free base of the title compound
(24mg, 34.5%) as a white solid.
'H NMR 8H CDCls, (400MHz) 1.22-1.49 (m, 2H),1.79-2.10 (m, 2H), 2.21-2.40 (m, 2H),
30  2.45-2.58 (m, 1H), 2.61-2.72 (m, 2H), 2.90-3.01 (m, 1H), 3.05-3.15 (m, 1H), 3.21 (t, 2H),
3.72 (s, 2H), 4.32-4.42(m, 1H), 4.51-4.62 (m, 3H), 4.95-5.05 (m, 1H), 6.22-6.33 (m, 2H),
6.72(d, 1H), 7.14 (d, 1H), 7.19 (s, 1H), 7.45-7.52 (2H, m),
MS (ES+) m/z 433 (MHY).

-90 -



NVR 8H CD3OD 400M+Hz 1.30 (m 1H), 1.42 (m 1H), 1.88 (br d, 1H), 1.98
(br d, 1HWyo280828s4a0, 2H), 2.63 (m 2H), 2.89 (dd, 1H), 3BCO®kpries/ o5k,
3.06 (br d, 1H, 4.08 (s, 102H), 4.45 (m 2H), 5.10 (m 1H), 6.28
(dd, 2H), 7.76 (d, 2H), 8.41 (br d, 1H), 9.08 (br d, 1H M5 (ES+) mz
450 (MW . The free base of the title compound was di ssol ved
in 2:1 DCM MeOMhE Treg basenef thicxitl¢ ddvhpoundivedshidsobeth ér ) sinéll 8Ot of DCM,

8 04l I) 1B d %qfﬁe&}e & bR aRAt YN H@Sin QYDA efHef End Bich @vaioYRe@tagl&the
rown solid e

(1R 1° [ e PABRR e pehRTR Rl 7ms, 28,609, M comgint wit product
pi peri di nAmet hyl | - 1, 2-di hydr o- 4H, 9H- i m dazo| 1 2, 34] -1, 8-napht hyri di ne
-4, 9- §li ofxadipihe 37 o¢hR)a1-i({ite[(3,ZED1hydro ZHapﬁ'anO[m chywidinideylinethad) ainping J¢
vere addeq. ﬁB)ld{th'& Qﬁ’etﬁﬂ‘)ﬂ% dihydro-3H,8H-2a,5, 8a-trlazaacen hthylene-3,8-dione

pi peri di n¥] 1, 2-di ydro 4H, OH- i m dazo[ 1, 2, 1, napht hyri di
ne-4, 9- d|o or a preparatlon see Exanpl e 5A(J)) (80 ng, 0.238
nmol ) 4-f 1 uoro 1H benzi m dazol e- 2- al dehyde nt hesi s see

W)2003087098, Exanple 320) (42.9 m# qodi um

bi carbonate (100 ng, 1.190 nmol ptagdfol (1 nl) to
gi ve a brown suspension. $odiun sul f (200 ng, 408 Mol ) was
added and the reacti @y way stlmred(yt rt overnight. After 15h sodium
triacet oxybor ohydri de 1 ) 5 mol) was added and the reaction
was stirred at 25 C under nifiroggan for 4h. The reaction m xture was
adsorbed onto silica an ged using O - 10%)NEOFVDCNI(1%)30
NHACH) to give the free base of the title conmpound. CVs and _1H

NVR wer e consi €% &ispensianoft(h8)-dded- ?Tét!lop}‘mﬁﬁﬂlnyl)mf@ll]mdﬁﬁd@ﬁ}lP@é‘bH

(400MHz) RaSEB-aJIHEﬁaCmapHﬂ‘I)/lehe-Q(B-dmﬁé d(h}'rlrthDondE ({0 a Drepiration séd—E);;ample
2.71-2.81 1@, glrlg(d) (Fndhin cBloTordn écﬁm)rand?rﬁathanol (o 2060 A

2H), 44154 N AN %@Qfgmf 3 o
(m 2H),

7.75-7.81 a qinsum for Q@S )su%egmg{qg; to a ng n). 3,4- 1hydro 2 pyrano 2,3-
2008/ 1289¢W®Fﬁ-ﬁﬁﬁhﬂm1fm a synflihgs Baee 9R0 40! 44 Hgxaniplé £26oibunhdl
was taken pp 0| 1@0%&% tm\ddae@aﬁd th@tr&ﬂ:tlwl% SN rbOmft@nparhtie: for

Litle comy g ogggtgéés jg@%v s fhdn &de@éﬁ'd%é') -
5Exanpl e fl
yI et hypar‘ﬁ’aﬁ ﬁ;sﬁl i af% fergiigs 53/%*1%%&@% iR o
[1,2,3- Upe3)aagwefredivm trmcnfexmbcgolw VehIh wfedchft@r Ijesaturated agyeous
1, 1- Di et Ryhebhyf sddivm ®lcafbonate (25mL) was added followed by 20% methanol/DCM
w g- 28Rbng %ﬁé‘hr ) d]thg ?1\ b %?E%Lysd‘%%?ﬁdgh? 'rt]HE‘n% %ﬂ‘ﬁﬂ:d From th?:%rgamc laz}rer
100"t T ouR BB IBE! PRS- R G I B g, o
combined organiclayers were dried on sodlum sulphate, filtered and evaporated to afford
60mg of crude product. The crude product was purified by silica chromatography (0-
20%MeOH/DCM) to afford the free base of the title compound as a yellow solid (39mg,
25  87%).
'H NMR SH CDCls, (400MHz) 1.25-1.45 (m, 2H), 1.78-2.08 (m, 4H), 2.22-2.38 (m, 2H),
2.45-2.60 (m, 1H), 2.62 (d, 1H), 2.67-2.80 (m, 3H), 2.93 (d, 1H), 3.05-3.14 (m, 1H), 3.78
(s, 2H), 4.15-4.25 (m, 2H), 4.30-4.45 (m, 1H), 4.50-4.60 (m, 1H), 4.95-5.05 (m, 1H), 6.33
(d, 1H), 6.96 (s, 1H), 7.75(s, 1H), 7.87 (s, 1H), 8.07 (s, 1H).
30 MS (ES+H) m/z 449 (MH™).
The free base of the title compound was dissolved in a small amount of
methanol/DCM and treated with leq of 1M hydrochloric acid in diethyl ether.
The solvents were removed and the solid was dried in the desiccator (in the presence of
P,0s) over the weekend to afford the title compound as the mono-HCl salt as a yellow
35  solid (40.6mg, 79%). LCMS was consistent with product.
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t etrahydro-4H, 9H i m dazo[ 1, 2, 3- W1, 8- napht hyri di fie- 4, 9-dione (for a
pr epar at iwo 26mA2834anpl e SA( g)) (450 ng, 2.043 mol) andpt:rnmtzdwomne
(0.342 nml, 2.452 mml) in DCM20 m) at OC to give a orange sol ution.
Met hane sulfonyl chloride (0.174 m, 15 2.248 mmol) was added and the
reaction was allowed to warmto rt and stirred for 1 h. LCVS

i ndi cat ed Bxanatpl¢ 5@ (ERARGES (2 BcDiktydrdfado Ra-chpsiridithS-ylmathtyl)amine]xt-ur e
was di | ut %@béﬁdlﬁ)f]%l{égfhmﬂ mdsmﬂigﬁis% tﬁa@a%eﬁéplmh Rhe3,8- dlone

sat ur at ed ague%hggggn ’sol |on The organi ¢ phase was separa ed

and dri ed "gVEYC The sol ution was concentrated under vacuum
and taken up in acetonitrile (20 00 ridine ) 20 was
added followed by 1, 1- dlnethyle

[ (2R) - 2- nDrphollnyInethyI]carba for a ﬁynth i S/ eeDW2008009700
Exanpl e 89(e)) (884 ny, 4. 9 D|) and the reacti o was heated to 75

C. The reation was stwre or which time LCMS indicated a

conplete reaction. The Teacti on s cooled to rt and concentrated

under vacuum The reactilQn mxt) was diluted with DCM (100 niL) and
at

washed with 25 n1_ of a sa 25 agueous NaHCO3 sol ution. The

h d .Na2 | t
ot aus e purt THBCRGH U RE L L6 DR Ia Y el 21 %yéroc%ﬁ%%hnd
(805 ny, Z2a539-tHrplacerpphihyle3d-dinne dibydroshlesida §fos a pegpastion seEyangpl
i nk 419 ( VBYk) 0B0$¢d)) (50 tnd) Ol IotrhmbBtin yhlofdf¢@5)204ml) and methanol (0.800 ml) at
g [ ﬁ, ; FF)?“ ﬁy?l 5&th tRbetatgredidd¥Ohifoddh Wwht ﬁéﬂt&ﬁ&ﬁh Eﬁeﬂ%yla?miﬂe](o 042 ml, 0.301 mmol)
To a 50 HEN Sl fsst‘rzlc‘sﬁ‘é@ww%w%ﬁpaﬁﬂle il B fiFg2-
[(( 28)10 4- £ mﬁ)ne-S ~carbaldehyde (for a synthesis see W02007122258 Exarnp e 43(H)(14.94
4, 9- di oxomig, D,1809nmel) rveds lskmorddet] Fikd ihmrdahotl Wal sidret dt, r8emdgrhpdrytuiadion- 2

1yl4| g}?g Qéb}ShZSodﬁﬁﬁﬂﬁ%ét MhlE ! @36 BRBendTPwas th9% 4dA8A0INN thd)
e R
and t he ré%ég tﬁ*@g%\% H{ASPIox qe nA@%Etrs RsAUated dIsRPUE on

an oi 15 batblution ofsddiure didedrondE (t?rimL) waead@ddotlmdm&%@mmmbfw
200 L of (zsrhPh ﬂmtﬁ@u% Qﬁﬁeﬁ@hyéxtﬁme\dfaﬁd adgadpandd foen the agdantlayes
extracted py etag Dttt %%@ﬁﬁ?z%‘&ﬁ&hﬁld@(ﬁw 2;‘(%%& 5The
washed w t'h t rat ueous e!ﬂa

ion; ani c I a
separ at ed “GHGGH 0L R0 é‘%ﬁ‘g&ﬁ?@éﬁ%tjﬁf% @?‘tﬂe"
product . ﬁffercbiﬁmeomrg@@ptodmﬂh@@mde pdyctsias paifigd |bY@dtcaﬁhroawogm@h
el ut edow t(d)LZO%m&th%dmmmﬂﬁﬂoxﬁohcgfwebashefthettite: mmmnudtds wa(bwmahd
1.794mm )eld) as ared oil. M5 (ES+) nmlz 417 10 (c)

IR) - 1- .
i fazol 1 %%M% %(f’f\?rtﬂ ﬁ%tmggta?ﬁf% gt B0 G ot
r ound- bot 2P 54 (s lEhabo4dd B): 2 ]!%Vﬁémhw}ztz (R B.07-3.11 fry LH),

4, 9- di 0x0-311923.84 fyid21dy, AP, Q) EH yHA3dzbf2L (12, IH), ﬂﬁéﬂ&ﬁmpﬂﬁ)h&ﬁﬁeﬂ 06 (m,yilt),
net hy3y - 2, 3]35(d”PE[P*701|8'(@y 2ty e aTharsel(s, 11938084, 114993 ol ) in DOV
(10 m) t%%&ﬁ%) r@\élg ion. 4N HCL in di oxane (2.491 m, 9.96
mrol ) was and re ctlon m xture s ed at rt. After 30 mn

the sol ution bddafiedrsnehihetilo compemdiug %V%%aa@a%amaﬁatqfhe
reacti on washapl/PCAd ahdtreand whithr] eg ©f ivhhydrbehlordaatid ondiekhsl cther. The

concentr ats@ﬂfeh't@ GRic t«éﬁfdizlémah@tt&l S6Bd e deed i B dpsiedil(indhe prestlcd oS RLOs5)

(520 tﬁe TRhe ?fm@ afl'e%#t? X @Tctot ﬂ@n%ﬂagm al’t’% gtg offAfe ¥sigd

wi t hod rti oun
r ound- bot t( ’Ei‘gfga% v@e&}é{ SaERFSQryis t"fﬂ{{’ 3? 2- (am nomet hyl ) - 4-
nmor phol i nyl ] met hyl | - 1, 2- di hydr o- 4H, 9H i m dazo

[ 1, 2, 34. 1]Exhasple 39 hi(PRY-2 A NR3H-Bihydro-2H-pyrano[2,3-c]pyridin-6-ylmethyl)amino}-
1-piperidinyl}methyl)-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylene-3,8-dione
35  hydrochloride
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25di one( HC1) (85 ng, 0.241 mmol),
[ 1, 3] oxatwoches/Bs%kzc] pyri di ne- 6- car bal dehyde (40.3 ng, @®CTAP2003m5)621
(for a synthesis see W2004058144 Exanple 61), and NaHCO3 (60.7 ny,
0.723 mml) in DCM (4 m) and nethanol (1 m) to give a yellow
suspensi on. The reaction was stirred overni ght and sodi um

triacet oxyborohydride (102 ng, O.48 . The reaction
was stirred for 4h, then filtered t the pad 30
washed with 10% MeOH DCM Chr onat ogr icaeluting with 0 -
10% MeOH CHC13 (1% NH4OH) gave the freelbase”of t®e title compound in
whi ch the LCMS, 1H NWR were consi stient. J1H NVR oH D-4 MeOH, (400MHz)
2.02-2.13 (m 1H), 2.34-2.49 (m 2H)TNZ.60-2.78 (m 35 7.96 (m 2H),
M5 (ES+) nlz 468 (MA. The free|base of the title conpound was
taken up in 10% MeOH DCM and treated A th 500 uL 1IN HCl in ether. The
sol ution was concentrated under mto 40 give the title conpound
as the diHC1L salt (49 ng, 0,091 | +,37.8% yield) as a tan solid. -
100- WD 2008/ 128942PCT/ EPZ8 : ' ﬁpl e 48

(IR -1-{[(2S)-2-({[(7-Chl oro- i hydr o-2H pyri do[ 3, 2- b]
[1,4] oxazin-6-yl)nmethyl] am -4-no

rphol i nyl | met hyl}-1, 2-di hydro4l/, 9H—| i dazo[ 1, 2, 3-0-1, 8- napht hyri di ne
-4, 9-di one di hydsagbdsin sff2RY0- [@-&ﬂlxﬁtl-p@eﬁdlmmhtmmdl pdétsidrove HeBH-

added ( 1Rb %L%‘%@ac&agﬁggt E"%tsm{ or a pre aratlon see Example 16AG)) (60 _
mor phol i n t = 4H % ?E 9 4

ror ohol g, s By ety St ool ?%{%%S b
0. 241 ﬁmms;e W020040 8144 Exampl 6(e)) (29.2 mg, 0.179 mmol) in chloroform (2 ml) and
7- chl or o- Inabap] @.06 Ihyibrad rtaddds rﬂﬁrbgewwxssjzealn@hﬁ}thamdmmmhgedmwaoh@dm
0.241 molrA{ fmero. ggwﬂm}e@d@ e reBRSHONEs theh fbdted 3l

Ve o %éﬂ&#@%@&%ﬁﬁ%ﬁeQa%%amgﬁfa%%d W%@”}’ b 4}‘%"’?}0‘% g 2byr

reaction a4 CembHICE @TRAM GHitERS, weaﬁén%&a%% Hered SRYPIRGAFE PH%ﬁf(
nmy, 01482 usimglsjlicambromtdegtaphifh@-2036 MdGHYDE) &t give 6 fragrbaghof the kitler ed
t hr ough c%hltpguncaggdaﬁ bE&%n y@ﬁj‘ued with 10% MeOH DCM Chr omat ogr aphy

on silica gl W 40013191" %4) W@,}:k 9a4°1 bBS 1" @, 280),
nase of (10 AT EfR, g%az@p A Bk s

2. 05- 2. 13 1y 3.THs, 2H).301448 ((2H)H.32-4.35 4 1H), 4 48- 422|)(m 2H8 %-5.93 (m,

(m 3hi, 3}626(3&(d2|1=!)),6§3{|@181)4971(’6 1Hbi)77’8(s58H§3,86(73(smH)1,H)
1(m2H) 4.68 (s, 2H), 5.10-5.18 (m

3.72-3.96 ]\gg}g@ m,z g

1 6. 22 ES+

mH)z 513/ 515 (M}( frcs Seﬁfht et 188"‘85&‘8“&? atsﬁgﬁﬁfé‘inbt E@SB/EWG’I‘V&B% fgﬁz&n
up in 10%0neGRrDERNTd M HE e diciist Bthsp(. LAmllevppsraicd agd Heed immhdessicator
sol uti on wasrnigh ¢e give aticetitl cictaegouvid @sl th rhancgHCe salh@ 713 peSacd ppiakidl as

the dfiCl 1@l cbhidist@bwith f3dudol . 43.2 %yield) as a pale yel | ow
solid.

Example 40 (2R)-2-({4-[(2,3-Dihydro-1,4-benzodioxin-6-ylmethyl)amino]-1-
piperidinyl}methyl)-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylene-3,8-dione

iy f ave

A suspension of (2R)-2-[(4-amino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-
2a,5,8a-triazaacenaphthylene-3,8-dione (for a preparation see Example 16A(j)) (60mg,
0.199 mmol) and 2,3-dihydro-1,4-benzodioxin-6-carbaldehyde (commercially available)

-93 -
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25 Exanple 49 )

(2R) - 2- ( Wo20sl28942] Thi adi azol o[ 3, 4- b] pyri di n- 6-yl met hy lprayEppas/wi4621
pi perl di nyl | met hyl) -1, 2-di hydr o- 3H, 8H 2a, 5, 8a-t ri azaacenapht hyl ene- 3,
8-dione - 101 - WD 2008/ 128942PCT/ EP2008/ 054621 ONN 0 (a)

6-[ (E) - 2- Phenyl et henyl ][ 1, 2, 5] t hi adi azol o[ 3, 4- b] pyri di ne To

6- br ono[ 1 ,(E 5]fxtg;| 0dap arzrnbl() ﬁchltLexlm]fqnm (2d'nk)an(1 fhwthamop(Celiiral)iadrt under nitrogen
| ndi an Joy, Bcﬁ‘&l)% dl)’aﬂdrb%h'éﬂ 69

e vt o Eﬁi : @;rﬁl% ictggfeégple% g@gm@ g

t et raki st @ﬂwﬁ a mb 394 cxEast B Thes
added 4, 4combiadergdg asldtl)aciarvcbm teed PoL3Q i ﬁlherc@,relv@}mafed@nd 276 g, 9.23

mol ) in \e@gto%at&g% HE@)(O mmnemaﬁémmm Hoe: Sid 4sedf il tiRfdothpohifd

1.5 hours 46 agei S partltloned between chl or of or m and

t ? ;’E éﬁ t h t .and th
or gani ¢ | oXHNL \éﬁ%ﬁm( et b8 Gt BaRPEEPh Gt B criiny
crude mat @rd2a2.5%vés, Pd), Qfﬁléb7bﬁnclﬂbﬁﬁl50b9hﬁhylféh3eﬁﬁ+3 (el L A§8wh,t2h0D),
20I 58%2 gt QAR (i) 4¢HC4 haxanen, IR oA, 4@4t59qmnelqw9se$)6a(nyeixg 0\(/\{ br g\ﬁi)ﬂ
SOl 1 . ) )
7.55 (d, %;ﬁfﬁ( +)ga/@4%p%ﬁh gEg %EW ﬁl({g 9.51 (s, 1H
15 M5 (ES
[1,2, 5]( Thi adi aZdiedtes, s,sqaqfﬁw tlﬁ¢ pempeundriisl dsshivgd in a smalfgmount of DCM,
6- [(E) 2- plaatay wdthharydqliivaleat &f INIERC iaziodtiofl 3thtr bhdiheh dvapor4ted 88gige the
3. 68 ol ) wag ?Qﬁ’tﬁf’asﬁ:ﬁ@hﬁﬁﬁ }iélosam@? sh®1 b)) - TeRED s Renboa% éﬁ'@qucgo

w.%in vvater 525 ) and théen osm um tetroxi

wat er (0.225 , 0.037 m‘mlz. The reaction was then stirred for 20
hours. To Etxﬁellﬂﬁﬂb 2 8nfr | ol [(F-FBrorocis3-gHydanod ghibengoginxinglat e (3. 15 g,
14. 71 moly))meethlyldrino}-1gpiperidinyl)acthyil-145dihydro-3HeB I5ah)ieBu- was

reduced byrihpiRbNapfiMAPIRNABIS oA fylfthldisd nder partitioned between
chl orof orm and wat'er.” The aqueous” was, further extracted with

chl orof orm and the conbi ned orga xtracts passed 25d hrough a
hydr ophobic flit and conce ' soNd (0.6g9). A
portion of this material (. 575Q) rifﬂed omat pgr aphy on

silica eluting with 2 | ow solid

(160ng). 1H NMR 8H D6- DMSO 4dpMHz [9.18 (s, 1H), 9. . 1H), 10.30
(s, 1H) 30 (c) Title co N 2- F
20

A suspension of (2R)-2-[(4-amino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-
2a,5,8a-triazaacenaphthylene-3,8-dione (for a preparation see Example 16A(j)) (58.5mg,
0.194 mmol) and 8-fluoro-2,3-dihydro-1,4-benzodioxin-6-carbaldehyde (for a synthesis
see W(02007122258, Example 8(b)) (31.8 mg, 0.175 mmol) in chloroform (2 ml) and

25  methanol (0.100 ml) at room temperature under nitrogen was stirred for 0.5h. This was
then treated with sodium triacetoxyborohydride {123 mg, 0.582 mmol) and stirred for
90min. This was then treated with saturated aqueous NaHCO; (10ml) and extracted with
20% methanol/DCM (3 x 25ml). The combined organic extracts were dried (NaSOy),
filtered, evaporated and purified using silica chromatography (0-20% methanol/DCM) to

30  give the free base of the title compound as a yellow gum (44.9 mg, 49.5%).

'H NMR 38H CDCls, (400MHz) 1.24-1.55 (m, 2H), 1.78-1.85 (m, 2H), 2.21-2.36 (m, 2H),
2.44-2.51 (m, 1H), 2.64-2.73 (m, 2H), 2.92 (d, 1H), 3.10-3.14 (m, 1H), 3.65 (s, 2H), 4.26-
4.30 (m, 4H), 4.35-4.40 (m, 1H), 4.52-4.56 (m, 1H), 4.99-5.05 (m, 1H), 6.38 (d, 1H),
6.62-6.67 (m, 2H), 7.76 (d, 1H), 7.81 (s, 1H),

35  MS (ES+) m/z 468 (MH™).

The free base of the title compound was dissolved in a small amount of DCM,
treated with one equivalent of 1M HCI in diethyl ether and then evaporated and dried in a
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WO 2008/ 128942PCT1EP2008/ 054621 To -

(2R) - 21( Avemmpayambohexyl ) met hyl ] -1, 2-di hydr o- 3H, 8H 2a, PcEatrmoBnaaRen
apht hyl ene- 3, 8- di one”di hydrochl oride (for a preparation see Exanpl e
16A(j)) (100 ng, 0.333 mmvl) was added chloroform (3 m ), nethanol
(0.300 M) and triethylamne (0.139 m, 0.999 mml). The m xture was
stirred f desi2eumormsettight to give the title compound as the mono-HCI salt (30.1mg, 29.2%).

5[1, 2, 51tic§~gsgéﬂélﬁ£§vﬁt@r@bﬁdtd' ne- 6- car bal dehyde (52.2 ng, 0.316

nmol ) was e reaction was str rred over ni ght t hen sodi um
tri acetox%rohydrr de éLZ_] was_added and stirring
cont i nued Ex@mpie a3y r7-{[ {[{Herédhpmnlt%ﬂ‘&é’@f%iﬁbﬁﬁ'@ﬁ@eﬁarde (212 ny,

0. 999 fmoltpiarecenajiatylaned- ylﬂmeﬂqla}ctl-rpdpernlmylb:Hdmfodmeﬂlyl}elgﬁ-dlﬂ'}’rh'o 1,4-

reacti on WRa;@A4ih!s eileen I BATioERIbrictaHCO8 and 20% NeOH i n
chl orof orm The aqueous was furthe extracted with 20% MeOH in

chl orof orm and t he conbi ned org Xtr cts were pass through a

hydr ophobic fit and concen S C P > Ong) was

purified by chrontaoggaphyyel ut ng 0- 2 % Mg to furnish
product (46ng, 279%. dried from .40 ne to give
the title corrpound as a pale solid (45ng 25 51 H NVR 6F1
CDC13 400MHz 1.38 (m 2H™: , 2H), 2.25 (dt,

) .
1H), 2.35 (dt,
1H), 2.58 (m 1H), 2.71 (m 2HN 2.96 (br d, 1H), 18.16 (dd, 1H), 4.06
(s, 2H), 4.40 (dd, 1H), 4.56 (dd, 1H), 5.04 (m 1HJ, 6.40 (d, 1H),
7.78 (d, 1H, ?&ﬁﬁpéx&s;onlcb'ﬂ)(ZRBZ-2{61-(1m1noll=l)31pbﬁd(n&$ﬁl)ethyl]zl A%5ihy(dka )SH &g
Exanpl e 50 a (1R rikddaten ﬁtk&le@hb yslaione ot a phiparEien e/ EXmAALY DBATNAkoke;
pi per Ilgl nél (;;gb)agéﬁ riorn QY%%@'HF(? I_|_4| ﬂ@ngé‘&l&[r&l gcﬁBQﬁtrﬁe %fopgg{g]&tﬁgsﬂ d

ne-4
I(lR) 1- [ (4eam GRsepgation § WP o i’@%ﬁh@?&ﬂ@laﬁrl@mﬂ’f’mg 0.199
25i m dazo[mimal) 3 wmmgema@mmandmmmml . 10onB atlrdoyd feonpieaduric i d¢rfratrogen

prepar at i %ssl%@teqwﬂ)édauﬁﬁﬁia&tok oMiride (FOBmET®E)7 amebl} srdedtimeddsi ne

(0175 eh froftBl Qi BRI 4 aghehd NATEOTRIORANHMa dltatelWith
& hyfj#g'ai@&b %‘%ﬁ:’a ﬁl?gﬁ ng é%?ﬂlﬁ%%“%%%m\%‘fé@%%%m

Exanpl e 19il{eedts ovepoeatad @mlrmrﬁ@é mmgp)llcéearqr@atogamorﬁﬂ% juehpnol/DCM) to
chl or of or miveh&iike bas: cfdhledtSeoralicupdias @ yallowlgumTHe niggd2B3PHN m xt ure
‘é"ag ggt 'mrT;e R $1;_1J II} n(BO(BMﬁQ)% odi 1@, Qigeltﬁylser&hy L%lzd?r £ 46 4O,
2 o oS S0 B iy b a8 e 5 MR AR IR, [ S D, 4.29.
resi défl #HelayddD), A &%ﬁ%%lﬂgo’ap%qﬁr@ad&)o&%@ IR d-Perd - 00Aem 2Hy,

1. 258 mml7)77\/(a1$1H§1d?£B @ntH}he reaction stirred at rt for 6 h. The
reaction wag slej}ﬁw NaHCCB (ag) (20 35 n1) and extracted with

20% MeOH DCM nbi ned
VBSOn. 111 er st bgr%«e e lﬁg%%@g%@rg@g%&ﬁgs WW‘J%
del i ver tﬁr;earerlé’@ﬂb%rseem@rvai%OHMr% b Horﬂaf‘sr farab%qa@ & 2ar

oi | (29 nulesddcatdr avenlight26 ghve the ﬂ%aomp@ﬁ@@mem&mmalﬁmﬂﬁ%awa_

1H NVR 3MaRGkBow(HRAMITMS. caRisterft difiBrodidr, 1.78-1.87 (m 2H),
1.97-2.01°(m” 2H), 2.17-2.31 (m 2H), 247255(m 1H), 262268

51.”’172?? 2%7&?“122!6 ég §(§h}-2?ﬁ-, é@r@ﬁl)’@aaﬁp?%icmy Scjéﬁremyl amlglgi I-

plperldmyl}methyl)-l,2-dihydro—3H,8H-2a,S,Sa—triazaacenaphthylene-3 8-dione

30 hydrochloride
S—
N N
O
P
X N
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1H), 6.23-6.31 (m 2H), 6.72 (s, 1H), 6.77 (dd, 1H), 6.98 (d, 1H),
7.47-7. 50n0mos2iBe425 M5 (ES+) miz 447 (M-11). The pCrap20B 984601
the title compound in 2 M DCMwas treated wth one equival ent of 1M
HCl in diethyl ether and then evaporated to give the title conpound
as the nmono- MCI salt as a pal e orange powder (51 ng, 25% . LCMS was
consi stent w t A grspensidn off2 AP @-&ino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-

(1R) - 1- (145 S%t%agaﬁé’ ﬁm%rleggﬂzgl&fdh@(ﬁ)@a}ﬂf Faliph hed® 1416AG)) (70mﬁ
P e d'ofbga b ﬁ{? 2 -%ﬁaégg,ri S Sa4lderud ) e AP

di 4,9
I2 '3”3 hy dM$020632838: EaamplecB (B 4346 mau 82338 mmel in ehlgrefeym (5 ml) and

6- br onB- 2 nsthkinioy (0. 260Im e rawhuteape(al @0 unger 10tr@EeS wasstiyreil forlBSTEEE 4 i )
at -78 C ugseadeethricdiutd a folutdh. SHdiurd tARRIXFBbbhydiR (189 ig, 01697 mmol)
m xture wag, %t% Inrardﬁgd gﬁc&t}%%%cﬁ&ﬁ Was st'i?r%qﬁé}n%r?ﬁér%feo (rz}g@i' erd éva}ffé’

1.6 M
Thil the r scinEGRIGES! B <P aéeruate3 oAU 5PN G RO DB pvas
and st i rr eddddofollowhd by VB métbeved/D{OMI2ami) angd thataguéoals layenwian extrpctetipad
reactijgn \igh seharafeldromh thretor@&ﬁc ﬁyéruﬂ‘hé'l §d1u63u§1a|3}er wheerti@oRt a@ain Mvide w¥ith
\é\?f}ylzoagce)?b %‘dﬁé‘%@% @%rﬁL T a)mcaélgr)??%tﬁﬁg bzch ¥ S m
wi th brinéupetyfiferedps aaef@rednsag%arde clyde BodLIE St product was
chr omat ogapfiedby silige CMQMOM@@A%MEQHMM)WQ%@I they frae basead thedite
wer e conblcem@o@mﬁaseayp@@yal@dsdlﬂ (deﬂng\/M%), he product as a clear,

col oupkess 15,94 154 2%511485\"‘{% %néH@Dz?é?z 36 (m 2H)
(roome) Z’% g I 2 A0 W 14 535 1

(1R) - 1-[ ( b(&, 2H|),|cfb$4ﬂ+4ﬁ>(@h~éﬂhﬁ 32-4.63 (e ﬁ%rﬂo??itﬁio&ém 34, 6.37 (d lH),
i m dazo[ 1 72],73(-SJ IH} I%(daﬂh}, Ay&1i(sli 1HD; 8.08{(glild)e di hydrochl oride (for a

preparati gf M‘}ﬁgj)) (133 ng, 0.356 mmol) andtrlethyl(rslnmne
0.12
(¢ rté%as e rgliaarﬁ'maete Qﬁe FfOLAE o Rb vy lbnRlth FShBRMRoukfLO ™)

di hydr o- | aasbangV/ DY 28 Ha%ts%%r@ﬂ?a ef i %hX%OCWWIWI?hVWEW Thof or m
(2 M) wasolelsavers mpwivee and thetsolid mas daad in the desisdator dindhs prtsenceod Pads)

rt t ov e{ n:jg;%r thyg@eké?ﬂcﬂa la@R3rdVAS 1180 caMpOEitEsd the hﬂnnbbﬂf@@ad It aean 0ff2\9| hifd Solid
extracte conbi ned organic | ayers
were dri ecg oveg %%%ﬁg\aéregﬁmg\g/%%%?%?ﬁgnd chr omat ogr aphed

(O- 50% MeOH/ DCM . The relevant fractions were conbined and - 104 -

WD 2008/ 135ouRCH ERRERE/((6H8 31D hydporlat-benzodicxin-bydmethydaminel-base
of the titp r@ﬁﬁp}pmﬂlﬁﬁl,a iRy @roy3H ST a S Bartrinzhadeh8phthyldheB]S-dianle,

260 1H 400MHz) 1.40-1.53 (m 214), 1.85-1.92 (m
/() 2. 16- §€Jﬂ8&%%11)( 2. 54)268 (m 3H)( 2. 98%d 131 J)soga (dd,

1H) 3.16 (t, 2H), 3.78 (s, 2H), ij(g\@\
T\U
N

30 A suspension of (1R)-1-[(4-amino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-
2a,5,8a-triazaacenaphthylene-3,8-dione dihydrochloride (for a preparation see Example
13(k) or 15(d)) (50 mg, 0.100 mmol) in chloroform (4 ml) and methano! (0.200 ml) at
room temperature under nitrogen was treated with triethylamine (0.042 ml, 0.301 mmol)
and stirred for 0.25h (the suspension turned into a solution). 2,3-Dihydro-1,4-

35  benzodioxin-6-carbaldehyde {commercially available) (16.45 mg, 0.100 mmol) was then
added and the reaction was stirred at room temperature for 0.5h. Sodium
triacetoxyborohydride (67.1 mg, 0.301 mmol) was then added and the reaction was
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51H), 4.52-4.57 (m 311), 4.96-5.02 (m 1H), 6.24 (d, 114), 6.29 (d,
1H), 6. 79w02008li8942 6.84 (d, 1H), 7.13 (d, 1H), 7.47-7.5@cEmp2008bs462M5
(ES+) mz 433 (ME'). The free base of the title conpound in 2
m DCMwas treated dropwise with 1 MHCL in diethyl ether (0.04 m,
0.04 mmol) to give the title conpound as the nmono-HC1 10 salt as an
or ange powtaed &20ongempéidure. Adear3had052g more of sodium triacetoxyborohydride was

(1R -1-({ ‘ﬁdﬁédg Adrebh Wﬁ%ﬁ g Adré BF QRN riateiRyPOoh AA RV askrdded. After 1h

f"ngez' g' : ﬂgt gﬁ)jgg)ﬁ n%@’xgﬁ%adﬁeg ?{&&%@?‘?}%ﬂl\@em EsREPHAWE! d

(1R -1-[ (M‘éffﬁuﬁ Ayt prpesprtd o mdhguepoie layeri The dapeons lgiqr was extracted
i m dazd[ 1,aaiB4twjde- v&thZO%MeOWDCM 2x241d-) dT loneonahihgdiongeit exirahés wewrdried
prepar at i QLSEREA RNBIBhEcvPbiatdd tb bEorDihe Crid3Prodmmt. ,Thareude Prédifty bvagi ne

0. 139 n 0
T R s TS L S
(commer i ci® Fl}el;ltwlaggp@ 59( 13“9[ 77 mmol ) was added and the

resul ti ng 'HOVMRI @iﬁ%a,iﬂOOMHd) b2 erlr2gm, 2H§r1 161 .92 (aveHnd k4. 36Har, 2H),

al dehyde nemep. BE@maHd) NG 8T8 6m | BARLIBIDR. 9Pdd ?qaeds -3.14 (m, 1H), 3.68 (s, 2H),

1R) - 1- I
|(m Z:Iazo%(l % H%rzgﬁ;hy ?H‘M (Ji(éw gHzne (?%SZH:A ?%634( HP’)ﬁ 75
and addi t i® def- ?/E‘g Slgg , 0.999 mmol) were added and

t he resul tMﬁ@E&er’jéoiMHUed for I'h. 25 Additional sodium

t ri acet oxybor ohh@rfied®af2&therdtle dordBoundwal Hisveiscdiddedndhanaes of t i ng

sol uthgn 12} NﬁgldftférateﬁQmm 1t af B3 G RABn WeBcdid Efz@d Wi th DCM
Lo a”é\r@@@ V&E?@é?%%efﬁ%@%éf‘ﬂ‘zﬁ‘&SD%g‘%ﬂ’%g 459 fﬂbd’*%ﬂ@ Bl e

10m ns an
organi ¢ extipetths tiflscemppindias gy momo-HE FQEQédng, Jreob0gn@ yield) a
chr omat ogryalitredolid)- 50% net hanol : DCM) . The col um vvaste 30 was

concentrated to afford a brown oil that was re-chronat ographed (0-50%

?‘?226‘2@%%@? . 4?%%3&%& (g .¢ %Qﬂ;’v’g _ﬁ%‘-%"‘%“ -

220) . 1HNWPe4 ydrp-444,941-ipida phthgridine4,91y
2. 04-2. 06 mmhmn;chloﬁdts (t 114) 2.24 (t 111) 2.62 (dd 1H),
2.75-2.81 (m 411), 3.06-3.14 (m 2H), 3.85 35(sN2é 12 (t, 2H),
4.40 (dd, 1H), 4.51 (dd, 111), 4.96-5.02 (m ’ 6p22. 6 29 (m 211).
6.77 (d, 111), 7.25-7.27 (m 2H), 7.47-7.50/{m . M5 (ES+) miz

The free base
t hanol (3ml) was

in ether (1M 0.06nL,

he mono-HCl1 salt as a white

447 (M). - 105- WD 2008/ 128942PCT/
of the title conmpound in chloroform(
treated dropw se with hydrochloric aci
0.06mmol ) to give the title conpoun
solid (6 my, 4% . 5 Exanple 53
(2R)-21(4-{[(5-Fluoro-2, 3-di hydro- 1, &~Qenzodi oxi n- 6-

yl ) met hyl ] am no} - 1- pi peri di nyl ) met hyl ] t 1, 2-di hydro- 3H, 8H 2a, 5, 8atri az

aacenapht hyl ene- 3, 8-di one hydrochl ori (a)
5- Fl uoro- 2, 3-di hydro-1, 4- benzodi o

O N N (@

|

N =

To (1R)-1-[(4-amino-1-piperidinyl} methyl)-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-
25  1,8-naphthyridine-4,9-dione dihydrochoride (for a preparation see Example 5A(j) (60 mg,
0.161 mmol) was added chloroform (3 ml), methanol (0.3 ml) and triethylamine (0.067
ml, 0.482 mmol). The reaction was stirred under a nitrogen atmosphere for 30 mins, then
[1,2,5]thiadiazolo[3,4-b]pyridine-6-carbaldehyde (for a preparation see Example 49(b))
(25.2 mg, 0.153 mmol) was added. The reaction was stirred for a further 2hrs then
30  sodium triacetoxyborohydride (102 mg, 0.482 mmol) was added and stirring continued
for 16 hours. Further sodium triacetoxyborohydride (102 mg, 0.482 mmol) was added
-97-



10A sol ution ‘of 3-fluoro-1, 2-benzenediol (5.278 g, 41.2 nmml) in DW
(50 M) wee2beseted Wi th potassium carbonate (17.08 g, P4/mpawis)sand
1, 2-di bromoet hane (3.91 m, 45.3 mml) and stirred at rt for 72h. The
reaction was treated with water (200ml) and extracted 3x200mL
(EtOAc). The conbi ned organic extracts were washed with water

(200m), land srréPR0 30minsd Fusitkr (biSadtyiacavaiboratydda(id?2 ag, dvi2agmaphveas
(0-20% 15 %H&’e%ca@s@lh%gemﬁhe& fbr@'h\bﬁrsp"i“ﬁél Habti @S was ﬁdrﬁﬁéne@lﬂetwée% 4879,

389 | HN 0 %HHE
(b)/() 6- Br o%— - uoro /f(hé I'h ?ro 1, gle %@n%ogcﬁv%sm n %xﬁ%ﬂ%ﬁ %hid% MEdH
5-f1 uor o- 23 BGNlhyd tlwcbnﬂamddemgmic gxtrawts(pasaﬁﬁhg}}ghza hydrophaltiy fritrand
met Ih;ins’l d@éﬁ’ceﬁ&)iteétto Bfve Wasddisterloas solill (~3hd)! Diik Ras plrifiedtbybilic@. 61
mol ) an r

chorEay a?ﬁ% o 9“@2{ SO PENE K A0 ﬁl&"‘ﬁee tsg Sfncife .y

React i on vvas Ium rret I'su
(100m), R’E“P%‘i P ap e%(%‘ﬂl . the combined organic extracts
dried ( MySIAYMRf GH 816D 4¢0MHPad &0de, 18D bid(rogHaphéd (pod.5d0s 1.98 (br d,
Et CAC: Cychehexa® e, 28D, B6Y empPlay] Ao (d8, Bi)Boardd)ilH), 3406 ¢br d;AH)H.08 &

in theafr e t

CDC13% 8 4§LS gmz%ﬁf 5gié)‘¥?{m1ﬂ}r§h$ gda(sgﬁ%,r‘%%é {eﬁ%{), 5] tﬁr'H )‘;blos (z.)rd
| uor o- 2, 3-di hydr o- 1, 4- benzodi oxi n- 6- carbaldehyde

soI ut | on (MSGE%T)OYW‘ﬁﬂf(MH) No- 2, 3-di hydro- 1, 4- benzodi oxi n (146 ny,

0. 627 mmol ) i n Thdffee bake ofthe t1ﬁ8c@npamdtwaa:hﬂdlmdtm2ﬂ -IBUM: MO8 miyknd

1. 378 nmo Tp)cu{mﬁ% cﬁetﬁ éihér% E{g&ﬁt maﬁwﬁwmdé&l Tﬁ@gblaém w7a§ eGaﬂo%ed

15 m ore tre ion of DMF (O

in TH (2%51 e.rlhrgwp t|rredfor 10 mn at -78 Cand

t hen the reactlon was allowed warmto rt over 10 min and stirred at

rt for O.FHxanipdadéi qhRywhd(4-{[¢hFadrestAbhtimiiazokRrpd)methgll] amineek-ed

Wi th ethyl; 1ﬂ§r mbthyl]-18QHHy drol 9,99/ gAidago [ )2,3- gpqss-ﬁ@imhwamrmed

dried (M % gglt ehfdiavapor at ed, 35 chromaf ograph (0-100%

Et OAC. Q/clé% ane) 10 give product as_a white SO|Id (25ng, 22% . MS

(ES+) mz 183 (M). - 106 - (d) T|t e oonpound A suspensmn of
(2R) - 2-[ (4-am no-| - pi peri di nyfl 1]-1 ,qh/hyﬁ'(J3 8MFRa, 5, 8a-tri az
aacenapht hyl ene- 3, 8- di one dj rochl e (Hor ap arat on see

Exanpl e 16A(j), am ne s_Ronveqted@nto di hydrochl or Nege&="af t er chiral
hpl ¢ purification) (51.°% ng, Y»0. mmol ) in chloroforfm (5 m) and
met hanol (0.1 m) at it nder argqgn was treated with Frlethyl anm ne

(0.05 , 0.411 mmol) a d at it for 0.25h. The solution was

t hen épeate h ~fluor o5 dro-1, 4- n- 6- car bal dehyde
(24.95 ny, O. 1 L. roHpd- 5?‘%? Jd]ﬁ?%rw%{biaﬁ%tedﬂég%ct& e?sol ut i o%
was then wmxd@wl)mthlké&@hwrpr%%ﬁdw%w diilded-paphihyrigling4. §atione
mol ) and (&iriarprgehration see Eaamale, 5 AN 80si0dj WiP3 8lbntal), defbioooyl Bobaphingidazbde-
gﬁgﬂ rrgct Ifébéna?»ﬂalaféﬂsﬂdk (R8 sfeeds st aroLbeIDETHIS, 'E%ﬂmfpwm tm@ 0'2%1
and efsr actiglfid oge] @E?fﬁgatﬂ{%ﬁ?af’ [t SfhopAH B At g{%%]]i
extracts W& alwpédprqmmyn%ﬁmse wahﬁtl%er@%@%g (ldwﬁcs%l t"Y"i’éﬁ
to give theactiveevdsaseedit it heerhight. & feoipo sedivmgriscediyberohydiide ((IQQMQ,
g|—|;)6im7rgl 0.4 %Mol) %ﬁdﬁ%ﬁﬂt&e%ﬁ@m W@é%%ﬂzét 23 *@QmHedBitroBen for 4h. The
5 61 2 751‘ ac%oé%;%gg gg?gd’lsgfge %%to( 1c %iﬁ%ﬁ M(l%
2H) ﬁ4:e §5/0 gbe cqrpyoun ELB@S
(d, lH) &oﬁﬁstemwxﬂh-lphe cﬁ&?@}ﬁoam:t(m 1H, 7. 76 (d 1H), 7.81 (s lH)
'H NMR 8H D-4 MeOH, (400MHz) 1.35-1.55 (m, 2H),1.90-1.96 (m, 2H), 2.30-2.41 (m,
2H), 2.71-2.81 (m, 2H), 2.91-2.99 (m,1H), 3.05-3.15 (m, 2H),
4.20 (s, 2H), 4.41-4.50 (m, 2H), 4.69 (s, 2H), 5.10-5.20 (m, 1H), 6.25-6.36 (m, 2H), 6.91-
35 7.05 (m, 1H), 7.16-7.25 (m, 1H), 7.31-7.39 (m, 1H), 7.75-7.81 (m, 2H),
MS (ES+) m/z 449 (MH").
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M5 (ES+) mz 468 (MH+). 20The free base of the title conpound (29ngy) °
i n DCM Va@bl2808l126%m1l) was treated with 1M HCL in di et hylpoatrreoosf3ask)
and then evaporated to give the title conpound as the nono-HCl salt
(31ny, 0.062mml) as a yellow solid. Exanple 54 (1R)-1-{
[(2S)-2-({[(7-Fluoro-2, 3-di hydro- 1, 4- benzodi oxi n-6- 25 yl)nethyl]

am no} met hyl ) -Pherfreerbasd offthie titte tteppdunt, Rasdakendpon 407OMeOH/BDEAG and
[1,2,3- Olredte@waPIN ml'tsllfé}ﬁﬁ‘ﬁe%‘tlg'c %oﬁld%QH@Qm&rshﬁlQU 200,693 thrddl,
mL round-astﬁg/med f} ask were added {[(2S) (am noret hyl ) - 4-
mor phol i nyP]Re?AYL-1) 2- di hydr o- 4H, S mi dazo[ 1, 2, 3-1j]- 1, 8- napht hyr |
di ne-4,9- 30 dione(HC1) (85 ng, 0.241 nmmol) (for a preparation see
Exanpl & 4Example 37 f |(LA)-b-]@23)-2-d[ (bl 3}QxathidldiBdzaplyrddin6-6- car bal dehyde
(48.3 ny, y@m an{eftﬂyl}a ﬁugsmﬂﬁmn&@m]waomwﬁﬁm,wﬁmmze[l ,2,3-
23(a)), an ll%anﬁ ine_&rg d1 e %gp& and net hanol (1
m) to gi e suspe’ns on; egal tim & ate 171 pg, 1.205 mmol)
35 - 107 - V\D 2008/ 128942PCT/ EP2p008/
was stirred overnight at which ﬁnt sodI—Umt

the reaction

| ace oxy}orohydride

@ed for 4h at
to be conplete. The reaction
DCM (20 nmL), filtered , adsorbed
tography on silica eluting with 0
ve the free base of the title
wer g consi stent with the desired
2.03-2.10 (m 1H), 2.33-2.49

z 483 (MH). The free
base of the title conpound ed in 5 % MeOH CHC13 and treated
with IN HC

conpound éé) b h@léﬁgﬁki’ie%%gi&& %35(5%82%0‘5 651 %’%g t%;erg}o?ﬁgﬁla\yd%[]al}
pal e y@I | aillsShaphthyEidamatd rashyl} -2-morpholmyl)methy1]carbamate
(1IR) - 11((39) - 314 k(10d n3] xtatioabaied fihsievpre (18)- D-(Bydroxymethyl)-1,2,5,6-
y methyl) 4{1&1&?@%‘3&1%#1 it 1 915L 6 TR %ﬁnwy oy 6P }ép%}a'nbﬂkei@z
olL 2, mple SJQ@% bglirllg, I2Q)%34 é 'and Griethyldming |32£ mq 2.452 mmol) in
DCM(20 ml) at 0 °C to give a orange solution. Methane sulfonylchloride (0.174 ml,
15  2.248 mmol) was added and the reaction was allowed to warm to rt and stirred for 1 h.
LCMS indicated that the methanesulfonate had formed. The reaction mixture was diluted
with DCM (100 mL) and washed with 2 X 25 mL of a saturated aqueous NaHCO;
solution. The organic phase was separated and dried over Na,SO4. The solution was
concentrated under vacuum, and taken up in acetonitrile (20.00 ml). Pyridine (0.500 ml)
20  was added followed by 1,1-dimethylethyl [(2R)-2-morpholinylmethyl]carbamate (for a
synthesis see W02008009700 Example 89(e)) (884 mg, 4.09 mmol), and the reaction
was heated to 75 °C. The reation was stirred for Sh at which time LCMS indicated a
complete reaction. The reaction was cooled to rt and concentrated under vacuum. The
reaction mixture was diluted with DCM (100 mL) and washed with 25 mL of a saturated
25  aqueous NaHCOj; solution. The organic phase was separated and dried over Na;SO4. The
resulting residue was purified on silica 0-10% MeOH/DCM and the title compound (805
mg, 1.539 mmol, 75 % yield) was isolated as a red oil.
MS (ES+) m/z 419 (MH.

(102 nmg, 0.482 mol) was added. \The
whi ch point LCVMS showed the reactt
m xture was diluted with 10% MeOH i
onto silica and purified by 5 chrqg
- 10 % MeOH CHC13 (1% NH4AOH)
conpound in which the L
product. 1H NWR 5F1 D-4
(m 2H), 2.51-2.68 (m 10

30 (b) 1,1-Dimethylethyl [((25)-4-{[(1R)-4,9-dioxo-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-
1,8-naphthyridin-1-yljmethyl}-2-morpholinyl)methyl]carbamate
To a 50 mL round-bottomed flask was added 1,1-dimethylethyl [{((28)-4-{{(2R)-
4,9-dioxo-1,2,8,9-tetrahydro-4H,7H-imidazo[ 1,2,3-ij]-1,8-naphthyridin-2-ylJmethyl }-2-
morpholinyl)methyl]carbamate (805 mg, 1.924 mmol) in 1,4-dioxane (10 ml) at rt under

-09 .



H 20 (a)1,1- Di et Ayl et hyl (3S)-3-{[(trifluoroacetypam no]nethyl}-1-
pyrrol i diwecagsasspbate To a 100 nL round-bottoned fl ask roampracidmeic21
1, 1-di net hyl et hyl (35)-3- (ami nonmethyl)-1-pyrrolidi necarboxyl ate
(comrercially available) (750 nmg, 3 74 mmol) 25in (DCM (20 n) to
give a colorless solution. Triethylamine (1.044 m, 7.49 mol) was
added and nithegen eagive aroravee soibedDQ @5 £mg] 2i80immol) aesaiddahinddhe dmction

50- Gf5mr1ﬂ e éhrré’egv dRyahk tioﬁ@re%@ﬁ?rplwameatéa%ma@tdm M@@atﬁhh&%ﬁ@ed@r%iﬂﬁl
or | SLI n b

DCM and é%acvﬂj ﬁ'%§ ?}?& e%’ a ueogk%éo &u‘é’gﬁsﬁ d%a %ﬁ)@ \Daséa%e(mand
sat ur at ed REgGaePR v axiraeiad HrthN ﬂ;@ Stlgartibe cpmpuie \%%a“é‘"elﬁé{?rét“?ﬂe
30dri efl ow&ashé‘da@ﬂ@éatufatddt@uemjﬁmusommﬂiat)@amc‘ﬂh:eerrv@s|Sctweatwasnd dried
subj ect ed gl,& N@smﬁwoﬁma&a 16 ighvieGRe EAEbMRAnENEhPEREE BEoduBt V& added to
2o sl L gﬁ R LMl il
hydr ochl of$3femg. hg% mmgh Jebds e plEp) 008/ 054621 To a 100

nL round- B6S (BSEdiIHIKMERS. added 1, 1-di met hyl et hyl (3S)- 3-
{[(tripl uoroacetyl)am no] met hyll- 1-pyrrolidinecarboxylate (830 ng,

et (3 s AR %f?qﬁtf;iiﬁﬁfiﬁiiﬁiéuéi éﬁ%%%iﬂhf?ﬁgﬂ@%iﬁFﬁﬁﬁ as

al | owed t dmideze trated under 5 vacuumto
gi ve the desird® eciﬂrmmgnchbom& flasksvasiaddethi 4 limadyletsd [((BOrhél (hekt
reacti on wWig-hiexs-1{21dihkaro-4H,0H Nt ddd0pn2,3H§lel , &naphthyridin-1 yl]methyl} 2—

2,2,2 r | I
R e T
{[(2R) -4, é 8% 6“”%‘%‘1 N %8?1 3 "}’C‘i "8‘“”‘ re
napht hyr i @ficgatat. ]Aﬁqrﬁi)m mpin the solution became cloudy so 2 mL. of methanol was added and
- 3- pyrr ol itih ey Dot waslstin2d Fo2anothiet B0 arindElet madtdba was concéhtrad iddemntacuum

round- bot Eﬁgtﬁé @e%ﬁ‘e&"ﬁﬁ)dﬁéll%(in@@l)saﬂt §TVREOKYTRIMGL) 7410 &% PiekD) as a brown
tetraggdro $—< %%%Ft hyri di ne-4, 9-di one HC1

(for pr éﬁ %’?wgrwassuge&%tn%?t t[’?%r&]ﬂ)‘ g, 1.589 rrrml)
triethylamne (0.266 m, 1.907 mmol) in 15DCM (20 mMl) 0 Cto give a
or ange soI(du)TldnCoMniduadle sul fonylchloride (0.135 nml, 1.748 mmol) was

added and the racio g roasd-BblteMedlisk wet atded (HR)—M{@(ZS’»-QK(aﬁﬂiorﬂetHyl) 4

LQVS [ ndi ol BAPERUH onaks iRy R 430
s S L .

over Na250dg, 07344 ewblit(fosr swatée%s)mewmé%%ﬁmﬁ@l@ﬁamgle\féé,ml‘lﬁ@@z €9.7
with acet U’Jﬁf&&mﬁ@ iRDAM X4 atifamymettiane ({ hip@Ogive s yetiswadstetision, The
2,2,2- tri c'tiBﬁ Ua géc&\aémﬁmn@ sbﬁfuay{rﬁeetewﬂoeagfggb gﬁ)z(rﬁ 2.2 80 mmol)

B d
For g MRty Do eaanonssiced troh, 18 AR obth ol

to rt 38nd vcaﬁh@cbmthéﬂ%dMa%JéD &hiamatpgeaphy 88 silisa chitig yyith %aéO%. | ut ed
wi th DCM (MEOH/GHCRIIYEIGH) givehh@fieabasobof thesitteunatpedndHEsh the

sol ution. ycMS, 'H NMR were consistent.

'H NMR 8H D-4 MeOH, (400MHz) 2.02-2.13 (m, 1H), 2.34-2.49 (m, 2H), 2.60-2.78 (m,
2H), 2.85-3.08 (m, 2H), 3.40-3.68 (m, 2H), 3.72-3.89 (m, 1H), 4.40-4.51 (m, 2H), 4.89 (s,

35 2H), 5.10-5.20 (m, 1H), 5.80-5.89 (m, 2H), 6.23-6.38 (m, 2H), 7.72-7.82 (m, 2H), 7.90-
7.96 (m, 2H),
MS (ES+) m/z 468 (MH"),

The free base of the title compound was taken up in 10% MeOH/DCM and

treated with 500 uL 1N HCl in ether. The solution was concentrated under vacuum to

40  give the title compound as the diHCI salt (49 mg, 0.091 mmol, 37.6% yicld) as a tan
solid.
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25 The organi ¢ phase Wwas separated and dried over Na2SO4. The crude
product wee 2pesrizédsed on silica eluting with 0-15% MeOH BEWIHPROSI0SM21
product (240 ng, 0.602 mmol, 37.9 %yield) as a pale yellowoil. M
(ESt) mlz 399 (MN. 30(d) N[((35)-1-

{[(1R) -4, 9-di oxo-1, 2-di hydro-4H, 9H i m dazo

[1,2,3-i] ]Exhnﬁﬂélasht(my 1-4[(28)-3-({[1-Cidbdrioy3-pxo-3,4-dihydro-2 H-pyrido[3,2-
-3-pyrroli ;5% %im&h?l]%Hh{o'}ﬁ:'eﬂﬂflmfh%@%ﬂﬁyl]methyl} T0-dhydrool

round- bot t Iﬁ?é )@1 gngpgth[yg{%%?r%“’ﬂﬁdmdf?ﬁhé%“d 1,2.3-in-1

N R(35) - 14
, 8- napht hyri di n- 2- yI i met hyl} - 3-

pyrrolldlnyl)rrethyl] 2,2,2-trifloyor am 602 nol ) in
1, 4-dioxane (5 35 m) at rt under Ritrdden t g| e a range sol ution.
DDQ (205 ny, 0.904 mmol) was atlded jand t ecane very darKk.
The reaction was heated to 80 an oi bath and stirred for 10 h.
The reaction was cooled to rt. 5% Aqueous K2CO3 (20 nL) was added and
the reaction was extracted with (3X100 nL). The conbi ned organic
| ayers were washed with a safurated aqueous NaCl sol ution and the
organi ¢ phase was 40 dg ed ver JQIaZS filtered and concentrated to

gi ve the crude product. oduct was added to a silica gel
colum and was eluted wt 0 -{l 20%| MeOH CHC13 to gi ve product (85 ng,

0.214 mmol, 35.6 %yield) ange SO|Id M5 (ES+) mlz 397 (M).

- 109 - WD 2008/ 1 PCT/ EP2008/ 054621

(1R)-13{[(39) - 0(%%%@?%@5 fopn S&"Y%Fﬁ }125@ - (inemetiiity
H m dazo[ mapliwiinstindbhgihydrordl dHgmidasabl ,3:8-1d- 1% naghthyridine-4,9-

round- bot tdsRaIC])asds a@@a&ﬁdﬁd&eéﬂiﬁrﬁﬁlﬁ4ﬂ@)} (85Rhge, 4. BtIdinmmot); 1-cRloro-8-0x0-
g: Eyg:ngt ﬁ H?odﬁzfq 41 s aﬂe &5&%@1@1@ ded @11 Dode W 3 ATERB ) (Fod-ayhitebib
net Kanol y (ﬁ)ﬁ 6%&1 ﬁ a?qe) dﬂrgts 2#%3&7?%%%. fg'}n DCM (4
Pot asdf umrrelaﬁ mgthanelsd nsl) glveazyz wpﬁnm 8@« (i dng-He2 Goammolones
was st i rr eddal drevcagdtion WG\Bricd diveratght] and sodipingtiecat@gboiobpdriding 02 mg,
reaction wag>ghidl) e;das\%daéu 2006 BRI R stit@@ forigh, ﬁ@hfniea@Immt?’fa cdiag 3@& the

03 % yi ol & 0 ey °1&t‘5"1%ffa @H?C%g:%@é“i ?ara%i%‘ze;%%g
conpound 'MCCAH@{%(F G%Wé P& Bise g

{ [ (3S)153- (4B HE NIMR)weke consistent with desired product.
15pyrroli dHrNMmm 4 MJOR; (dOGM‘HzQ 24)!549}3 (1] DAy Q[32,24B¢h JH), 2 39rmphih,

yridine-4 95, 9429502 3-38-3.67 (. L) 3.72- 96(m
g B EIC T )
(for a sy e‘g o‘hggéﬁ& aﬁréi12 ggé (Wrr?g 1H)
(250 ny, ﬂ%@SM?HDn DCM 4 m) and rrethanol (1.00 m) to give an
or anggosusmsrqgseml/zﬁne/ﬂea(mmbn was stirred overnight under nitrogen.

Sodi um tri acet Gfﬁé @%X@Bftﬂ@hﬂgéo ou@v%ﬁ%mlmmm%ﬁg the

th
B e
purified tyvestheitida compownst asghagitiClerli (6 hgewd 4 0¢ ounaled %Hmﬁ&nﬂ% apgle

NHAOH) to yglive sbli¢. free base of the title conpound as a yellow oil.
LCMVS/ g’R consistent with the desired product. 25111 NWVR 811 D4 MeOH,

(400 jExamp eﬁg ((gh)-al_(]){él-[(h,gg]fhi?lﬁia(zmo[f;;wb’] p}%‘i&iﬁibz-yl%)etﬁ%aminol-l-

piperidinyl}methyl)-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylene-3,8-dione

1ch t
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2H), 2.38-2.51 (m 3H), 2.68-2.75 (m 1H), 2.04-3.17 (m 2H),

3. 41- 3. 50n0rmositAp9423. 69 (s, 2H), 4.42-4.51 (m 2H), 5. 0PCIEPB0OSOS4621
1H), 5.83 (s, 2H), 6.26-6.32 (m 2H), 7.33 (s, 1H), 7.73-7.78 (m

2H), 7.94 (s, 1H. MS (ES+) mz 452 (M). 30The free base of the
title conpound was diluted with 10% MeOH CHC13, 100 uL of IN HCl in
et her was added and the m xture concentrated un acuumto give the
title conpound as the dihydrochloride salt .090 mol, 44.9 %
yield) as a tan solid. 35 Exanple 56 =N

7-{[(1-{R1R) - 3, 8- Di oxo- 1, 2-di hydro 3H

di hydrochl oride (for a

(50nmg, 0.100 nmmmol) in

) at rt 5 under nitrogen was
4.21 mmol) and stirred for

| ut jpn) .

arbonitrile (for a synthesis
007 22258, Exanple 31(d)) ((18.95

2a, 5, 8a-tri azaacenapht hyl ene- 3, 8-di on
preparation see Exanple 13(k) or 15(d)
chloroform (4 m) and nethanol (0.12
treated with triethylamne (0.587
15m n (the suspension turneg int
7- Fornyl- 2, 3-di hydro- 1, 4- ben

see W06014580 Preparation 13 |or
ng, 0.100 mmol) was then adde reaction was stirred for

30m n. Sodiumtriacet oxyborohydride 3.7 , 0.301 mmol) was then
added and (@¥fe[(£)-2rRwoyictenyidld . B3 ltirdiszdlel3 4-plpytidnvs after | h showed

sone imne int algw®bicat 13@]11@5&&3&1133 um]pyﬁcaﬁee@fwa/m[)ahﬁch $eddndied Journal

(B s t b b RECA SR S Rid MBS CRBisk Y )1 e
E II:]I acfa?ox;lggﬁg O @fj’?gg]g 98 tl& @é waﬂy@ag’élbc Yeid (1,561 £, 1055

reaction inehel) @tl‘ﬂ tertnahtgtrwbénﬁp hing @nl)ladm_@(@ (@50% e, Q- A& mipatiwassided
no starti ng-ginkend @B .mipahditheh @dtabidiie@arbonate (1.276 g, 9.23 mmol) in water (19 ml).

The reaction was then stirred at reflux for 1.5 hours. The cooled reaction was partitioned
between chloroform and water. The phases were separated with a hydrophobic frit and
10  the organic extracts concentrated to give a black solid/gum (~2.4g). This crude material
was purified by chromatography on silica eluting with 20-50% EtOAc in cyclohexane to
give the product as a yellow/brown solid (0.88g).
"H NMR 8H D6-DMSO 400MHz 7.36 (t, 1H), 7.45 (t, 2H), 7.55 (d, 1H), 7.70 (d, 2H),
7.78 (d, 1H), 8.3 (s, 1H), 9.51 (s, 1H)
15 MS (ES+) m/z 240 (MH"),

(b) [1,2,5]Thiadiazolo[3,4-b]pyridine-6-carbaldehyde
To 6-[(E)-2-phenylethenyl][1,2,5]thiadiazolo[3,4-b]pyridine (0.88 g, 3.68 mmol)

was added acetone (30 ml), N-methyl-morpholine-N-oxide, 50 wt.% in water (1.525 ml,
20  7.35 mmol) and then osmium tetroxide in water (0.225 ml, 0.037 mmol). The reaction

was then stirred for 20 hours. To the pale brown solution was added sodium periodate

(3.15 g, 14.71 mmol) and stirring continued for 45mins. The solvent was reduced by

rotary evaporation and the remainder partitioned between chloroform and water. The

aqueous was further extracted with chloroform and the combined organic extracts passed
25  through a hydrophobic frit and concentrated to give brown/black solid (0.6g). A portion

of this material (0.575g) was purified by chromatography on silica eluting with 20%

EtOAc in cyclohexane to a pale yellow solid (160mg).

'H NMR 8H D6-DMSO 400MHz 9.18 (s, 1H), 9.49 (s, 1H), 10.30 (s, 1H)

30 (c) Title compound
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15 (10nmL) was added foll owed by 20% MeOH DCM (20nl) and the aqueous
phase waswextosaes®d and then separated fromthe organi c picayEeroosibas21
aqueous phase was extracted again wth 20%E0H DCM (2x20nl). The
conbi ned organic extracts were dried (Na504), filtered and evaporated
to give crude product. The crude product was purified on a silica

col um (O- 20%%@%[(4-%@1&&01&%431)@&13@]%,@ dofiydriné H, 8 H42e, ScBarpound

20( 33ng azﬁs@ ﬂﬁ'ﬂhﬁ%% -l 1‘69{%@‘1‘3@ (féral ardfion §Be]§dﬁ}n le 16A()))
e et o o yftln
4.22- 4. 49tr(1¢thy5m)ne 159 1o, 8299 mmaljyTh e4mg e WGBS Iﬁ?df Omeﬂsstbe

1H), 7506 [(,05]@tddiazlolB4{dpyridihe-6-2adeldebydel(SD.2 ag OV 6 ESe)) mszaddecs The
(M). reabfiBn a8 StiRaPSvRhight¥act bddidin GR4tRMM Hofdﬁﬁdrﬁles@m 001999 umol)
smal | amoynt 8&9.#3%}/1' s%rrq%é{ ql%l tl rT'lo‘[-:hn %u?t o) s‘éﬁhl na%to;{%éf&é/ e (212

di ethyl et'fiéf
(3 3ngy 6 5%g, ag,—pd ed and the reactnan stlrredafgr ourmf”ﬁe reaction was

(1R)-1-[( @al{t{t(oﬁed:bmﬁcn 24t N6 O and 20%-Ne@Hdu chlerafosn. The aqueous was

34) meqpy| lgwidi@ktrdetéd Wath R0V WeDIFEInthlokotbid-adt iyiomiint Botpdiic SxBaets wii®

o bonl opreed! ﬁﬁi@ﬁﬁﬁ%ﬁ%ﬁ £t 3A@RGRAARALIVHEOGude Bl ADE110mg) was
pun%ed by chromtaography eluting with 0-20% MeOH in DCM to furnish product
(46mg, 27%). This was freeze dried from 1,4-dioxane to give the title compound as a pale
brown solid (45mg, 25%)).

15 'HNMR 8H CDCls 400MHz 1.38 (m, 2H), 1.91 (t, 2H), 2.25 (dt, 1H), 2.35 (dt, 1H), 2.58

(m, 1H), 2.71 (m, 2H), 2.96 (br d, 1H), 3.16 (dd, 1H), 4.06 (s, 2H), 4.40 (dd, 1H), 4.56
(dd, 1H), 5.04 (m, 1H), 6.40 (d, 1H), 7.78 (d, 1H), 7.83 (s, 1H), 8.26 (s, 1H)
MS (ES+) m/z 451 (MH™).

20 Example 50 (1R)-1-({4-[(3,4-Dihydro-2H-chromen-7-ylmethyl)amino]-1-
piperidinyl}methyl)-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-
dione hydrochloride

— e
N
J
A solution of (1R)-1-[(4-amino-1-piperidinyl)methyl]-1,2-dihydro-4H,9H-

25  imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione dihydrochloride (for a preparation see
example 5A(j)) (188 mg, 0.503 mmot) and triethylamine (0.175 ml, 1.256 mmol) in
chloroform (4.5 ml) and methanol (0.5 ml) at rt was stirred at rt for 15 min then 3,4-
dihydro-2H-chromene-7-carbaldehyde (for a synthesis see W02007067511 Example 19
(chromane-7-carbaldehyde)) (68 mg, 0.419 mmol) in chloroform (2 ml) was added

30  dropwise at rt. The reaction mixture was stirred at rt for 1 h then sodium
triacetoxyborohydride (444 mg, 2.096 mmol) was added in one portion and the reaction
mixture was stirred at rt overnight. LCMS showed a mixture of product, some residual
aldehyde. Additional sodium triacetoxyborohydride (267 mg, 1.258 mmol) was added
and the reaction stirred at rt for 6 h. The reaction was quenched with NaHCOs (aq) (20

35  ml) and extracted with 20% MeOH/DCM (3 x 30 ml). The combined organic layers were
dried over MgSOyg, filtered, evaporated and chromatographed (0-50% MeOH/DCM) to

deliver the free base of the title compound as a pale yellow clear oil (49 mg, 0.11 mmol,
26%).
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-

ONNO A suspensi on of
(1R) - 1- [ (woaoasnesds2pi peri di nyl ) met hyl ] - 1, 2- di hydr o- 3H, 8l#CT/EP2008/054621
2a, 5, 8a-tri azaacenapht hyl ene- 3, 8-di one di hydrochloride (for a
preparation see Exanple 513(k)) or 15(d) (50 ng, 0.100 nmmol) in
chloroform (3 m) and nmethanol (0.150 nl) at room tenperature under
nitr oggnf VBISNMReSH (éﬂ%@%t(ﬂomMHeb hy2Bald nn,(AH)D1.Z8+1.87 (@, 201, hBBi2)01aind 2H),
stirre rﬁzgg?ﬁﬁ £ ISHSPEH EnOTHY, Braresls whoz , 20048 7P(th; 2H), 2.95 (d,
7-Fluoro e dj n M t

e Vo200 tehd 7 G588 74 1 %ﬁb@d @Mﬁég{ﬁ&’ P@ﬁ%?@ 5ot
added and 1#Heb.2 863 (h 2\1@563 (5 A &t7 (o Mld-fseidal dh & 470f- 59@92@)1
Sodi unft r iMS ESKyhareify Ml ge (67.1 ng, 0.301 mol) was then added and
E Pleagg?g;;on V\%efﬁéerﬂa@oﬁhe ﬁﬂ@eb %zmﬁrlﬁtZ%?DCM vas trbdled Wit 0RO diuivalent
react on SHPERTH %ﬁh G dpalit Ry PURER A 0 e
(67.1 ny, it aprirprle aReRecRBRichtd &g Zrdo) M s CORS S PRt gy
After |h rExan’ipie 51ng11i)m{({4-{a(lz 3+Bitgidned -beBap inran-delyINtidBnaidol) was

added 135 fippdramshietd WMHmﬁl]cﬁﬂé[lgﬁﬁﬁq;ﬁﬂé{ﬂntﬁ?ﬁﬂﬁle\l\@&

extract ed rat ed Tromthe organi c layer. The aqueous
phase was Q‘%@r}ﬁ‘gﬁlﬁgggl ntwce wth 20%e0H DCM (2x30nL). The

conbi ned organic extracts were d 4, filtered and evaporated
to afford the crude prodchb/f:j de pnadu as~puUr L ed by

CA u
chromat ography on silica (0-20%e0H toNaffo \ the free
base of the 20title c N | ow sol'id (U YHNVR 814
CDC13, (400MHz) 1.21-1.4 (m|2H) 1.76-1.92 (m 1y, 210239(m

214), 2.41-2.52 (m 1H), (m 2H), 2.86-2.98 (m 114),
3.05-3.14 (m 1H), 3.72 (s, 2H), 4.18-4.29 (m 4H), 4.38-4.43 (m
114), 4. 51aY2,5DikydrodlHyenzafugan-6-cabaldehyde1 4) |

To a solution of 6-bromo-2,3-dihydro-1-benzofuran (190 mg, 0.955 mmol) in

15  THF(4 ml) at -78 °C was added #-BuLi (1.313 ml, 2.100 mmol). The reaction mixture
was stirred at -78 °C for 45 min then a solution of DMF (1.109 ml, 1.6 M in hexanes,
14.32 mmol) in THF (2 ml) was added dropwise and the reaction was stirred at -78 °C for
10 min then warmed to rt and stirred for 1 h. LCMS showed no starting material
remaining. The reaction was stirred at rt for a further 2.5 h. The reaction mixture was

20  poured cautiously into 2 M HCI (50 ml) and extracted with ethyl acetate (3 x 50 ml). The
combined organic extracts were washed with brine (50 ml), dried over MgSOy, filtered,
evaporated and chromatographed (eluting 0-100% EtOAc/Hexane). The relevant
fractions were combined and evaporated to deliver the product as a clear, colourless oil
(44 mg, 0.297 mmol, 31%).

25 'HNMR 8H CDCls, (400MHz) 3.28 (t, 2H), 4.64 (t, 2H), 7.26 (s, 1H), 7.33-7.39 (m, 2H),
9.91 (s, 1H).

(b) Title compound
A solution of (1R)-1-[(4-amino-1-piperidinyl)methyl]-1,2-dihydro-4H,9H-

30  imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione dihydrochloride (for a preparation see
Example 5A(j)) (133 mg, 0.356 mmol) and triethylamine (0.124 ml, 0.891 mmol) in
chloroform (4.5 ml) and methanol (0.5 ml}) at rt was stirred at rt for 15 min then 2,3-
dihydro-1-benzofuran-6-carbaldehyde (44 mg, 0.297 mmol) in chloroform (2 ml) was
added dropwise at rt. The reaction mixture was stirred at rt overnight. The reaction was

35  quenched with NaHCOs (aq) (20 ml), extracted with 20% MeOH/DCM (3 x 30 ml). The
combined organic layers were dried over MgSQ,, filtered, evaporated and
chromatographed (0-50% MeOH/DCM). The relevant fractions were combined and
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6.33 (d, 1H), 6.58 (d, 1H), 6.80 (1H, d), 7.77 (d, 1H), 7.86 (s, 1H.
25 M5 ( ES¥p 2008712663 (MVH) . The free base of the ti tca/EronEosssil
was dissolved in a small anmount of DCM MeOH and treated with leq of a
1M solution of HCL in Et20. The solvents were renoved and the solid
dried in the desiccator (P205) to afford the title conpound as the
hydr ochl orvamratad to ddivar thaficepebd afths title dorgpGmg)as a3QleBpenpl des®il (18

(1R) - 1- [ (4ad lo(0% k@894, 3- di hydro- 1, 4- benzodi oxi n- 6-

I t hyl dj

1 o SRS TR A e B
hydr ochl ofie2.68 (. HNz@Sdﬁlili)\I@%@ﬁs adi ér( 43

(1R) - 15[ (41yM. ﬁb—4]57|c(npéH),d4 Q@Qﬁét(hyllﬁ-),lﬁ 24 ¢, iy @28, 8H), 6.79 (s, 1H), 6.84
2a, 5, 8a- traqma;cgp@phﬁly,yj@nega grgH?ne di hydrochloride (for a
preparat|§{f§§§§:rhry§ ée( «ﬁB(k) or 15(d)) (50 nmg, 0.100 mmol) in

hi f 250 t t

Pt ogen was ¢ BRI WEe 6 P PGP ROmARHAER 2o DIS A SERBLCRRBIS Ml M
stirred f@fClon2ithyleter LeHand.dhmmoihtedgivathe tide sompeunshas. the mono-HCL

8- Fl ugp o- 2a13aglimy@nge foder PBMNARIIL%).n- 6- car bal dehyde (for a synthesis
see W2007122258, Exanple 8(b))(19 62 ng, 0.100 mmol) was then added
and the reactign s stirr t_roagmt eratur or 0.5 Sodi um
tri acet oxyoGPUNe a¢i JERHS‘f{‘ﬁ (aé'DUW 92 50%(??{{3%}'386@3“%6 t he
reaction \mpersdmyl}mtlavﬂ)-lédlﬂlyéquaéH&cHﬂ@daAﬂtle%3-ylrls‘i-llal?hthl"aﬂmen@9-
mat eri al mm@mmmbna@et oxybor ohydri de (67 1 ng, 0.301 mol) was
added and the reaction stirred at it rnight. Still starting

material so sodiumtriacet oxybor'ﬂhyﬂr i de\ (67.1 ng, 0.301 mml ) was
added and the reaction sti at it\ for ed” NaHCO3 (30nl)
was added 15 fol | owedAby H 0 and aquegus phase
was extracted and the pa m t he or gani & L2 he aqueous
phase was extracted agwh 20%ve0H DCM ( ZXSOrQ) . The
conbi EgddO{ ﬁgnl:(r:ugét r ?gt 4 | reg NaSO4, filtered an]EJII g\éapor at ed
E:gr g];mt (r)gr aphy “o#p! B‘i“ﬁ} %&I%bliMW%BW 8 g\“’f"g?’az] Egﬁi@h 'f‘%iglilr ee
base of t hmid2@oflt3,3-ijddrfoaphthyasline-4,81dione dlydrochlandaforatpreparatdon see
(400MHz) Ex3Rmie SAGHM2 2id) 0.032 Adndl) 88 fricthyladtiihe (@199m. BBY iinodHh DCM
2.42-2.52 (,ﬁ I3.'11‘113} b methanol (0.5 ml) at rt was stirred for Smin. 3,4-Dihydro-2H-chromene-6-
20  carbaldehyde (commericially available) (45 mg, 0.277 mmol) was added and the resulting
solution was stirred overnight for 18h. LCMS showed that aldehyde remained and no
amine remained. Additional (1R)-1-[(4-amino-1-piperidinyl)methyl]-1,2-dihydro-4H,9H-
imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione (120 mg, 0.321 mmol} and additional
triethylamine (0.138 ml, 0.999 mmol) were added and the resulting mixture stirred for 1h.
25  Additional sodium triacetoxyborohydride (294 mg, 1.387 mmol) was added and resulting
solution was stirred for 60 h. The reaction was diluted with DCM (10ml) and sodium
bicarbonate solution (10ml) and stirred at rt for 10mins and extracted with
methanol:DCM (20%, 3x150ml). The combined organic extracts were dried (MgSOy),
filtered, evaporated and chromatographed (0-50% methanol:DCM). The column waste
30  was concentrated to afford a brown oil that was re-chromatographed (0-50%
methanol:DCM). The relevant fractions were combined to afford the free base of the title
compound as a white solid (27 mg, 0.06 mmol, 22%).
'H NMR 8H CDCl,, (400MHz) 1.76-1.86 (m, 2H), 1.91-1.97 (m, 2H), 2.04-2.06 (mm,
2H), 2.15 (t, 1H), 2.24 (t, 1H), 2.62 (dd, 1H), 2.75-2.81 (m, 4H), 3.06-3.14 (m, 2H), 3.85
35  (s,2H), 4.12 (t, 2H), 4.40 (dd, 1H), 4.51 (dd, 1H), 4.96-5.02 (m, 1H), 6.22-6.29 (m, 2H),
6.77 (4, 1H), 7.25-7.27 (m, 2H), 7.47-7.50 (m, 2H).
MS (ES+) m/z 447 (MH).
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2.55-2.78 (m 2H), 2.85-2.99 (m 1H), 3.08-3.15 (m 1H), 3.63 (s,

2H), 4. 22v0.24@/1289425H), 4.51-4.63 (m 1H), 4.95-5. 06 _( mpCTHP2008/034521
(d, 1H), 6.61-6.72 (m 2H), 7.75 (d, 1H), 7.89 (s, 1H. 25 M5 (ES+)
mz 468 (MH). The free base of the title compound was di ssol ved
in a small anmount of DCM MeOH and treated with leq of a 1M solution
of HCL in Et 20 ThElfeecdeboeithstitle cempamdvie dhlwnafotrh €Sl land nthasdl (3ml) wes
desi ccat Okrehird QBdpvAYSWith BRlrotBloAE ket an biher {IM,| (FOGAND@6REnEPtol diee the title

Y0t ocr) CchfiBelfl & B8 apndCM 0L Thile3BubBmlRRg! St ont WL

product).

(1R)-14(4-{[ (2-0x0- 2H chr onmen- 7- yOret hyl ] am no} - 1-
pi peri fi nfxpoglangs | (ARR2d{4{[(FBlubip H3-dihydae-dj4tbenzedigxin-6; 8- napht hyri
]g: ne[( 4,9- yﬁhmm}éud;ﬁi}m}m-ﬁwi@iﬂynwethyu-1,2-diﬁgdao-3ﬂ,smzms,su;l- bot t orred
ask wer e .add . .
(1R) - 1- [ (i‘i’am %o-?Llf)l}tlﬁgrefl?jPhsyﬁoﬁ%{lﬁgmcpkréqedi hydr g= 4H, 911- i ni dazo[ 1, 2,
3-W 1, 8- napht hyri di ne- 4, 9-di one di hydrochl ori de ?:or areparation
see Exanple 5A(j)) (80 ny,
chronmene- 7- car bal dehyde (f ee 9700) Exanpl e
224) (46.4 my, 0.266 mol) q\l_ing, Pl ) in
di chl or onet hane ( (I M) to'give a brown
solution. Sodiumsulfatg (200 ng,[ 1. 408 nmol) was added and t he
reaction was allowed to I pAat overni ght. After 15h sodi um
tri acet oxyborohydri de (113 ng, ND. 533 nmol) was added and the reaction
was al | omg@ 5t_p1u1,%§3i_dih§dm_2154_g‘eﬂtgg§,5mpi trogen for 4h. The reaction
m xt ur, adsor hed on Si | and rifd ugi - 9
(Lo MOt o o vaosarton T paroc badtealltbl (327 L3 Adpfon 0 MR G R has
mol , 24. Gratpslyyith pptasgipmycarbenaiNli7 8 g, |l efmmeol) PPW%WH&OQ&%? (Gt AL
desired pedduntnol) and stirred at rt for 72h. The reaction was treated with water (200ml) and
extracted 3x200ml (EtOAc). The combined organic extracts were washed with water
(200ml), brine (200mt), dried (MgSOs), evaporated and chromatographed (0-20%
15 EtOAc-Cyclohexanc) to give product as a clear oil. (2.437g, 38%).
'H NMR §H CDCls, (400MHz) 4.22-4.39 (m, 4H), 6.60-6.82 (m, 3H).

(b) 6-Bromo-5-fluoro-2,3-dihydro-1,4-benzodioxin solution of 5-fluoro-2,3-dihydro-1,4-
benzodioxin (0.335 g, 2.173 mmol) in methanol (10 ml) at 0 °C was treated with

20  bromine (0.134 ml, 2.61 mmol) and allowed warm to rt over 10min and stirred at rt for
18h. Reaction was then treated with saturated aqueous sodium metabisulfate (100ml),
extracted 3 x 100ml (DCM), the combined organic extracts dried (MgSQ,), filtered,
evaporated, chromatographed (0-50% EtOAC:Cyclohexane) to give product as a clear
oil, which solidified in the freezer to give a white solid (351mg, 59%).

25 'HNMR 8H CDCls, (400MHz) 4.20-4.39 (m, 4H), 6.52-6.65 (m, 1H), 6.91-7.05 (m, 1H).

(¢) 5-Fluoro-2,3-dihydro-1,4-benzodioxin-6-carbaldehyde
A solution of 6-bromo-5-fluoro-2,3-dihydro-1,4-benzodioxin (146 mg, 0.627
mmol) in THF(5 ml) at -78 °C was treated with #-BuLi (0.551 mi, 1.378 mmol) under a
30  nitrogen atmosphere and stirred at ~78 °C for 15 min before treatment with a solution of
DMF (0.243 ml, 3.13 mmol) in THF)(2.00 ml). The reaction was stirred for 10 min at -78
°C and then the reaction was allowed warm to rt over 10 min and stirred at rt for 0.5h.
Reaction was treated with 2M HCI (20ml) and extracted with ethyl acetate (3 x 100ml).
The organic extracts were evaporated, dried (MgSOy), filtered, evaporated,
35  chromatographed (0-100% EtOAC:Cyclohexane) to give product as a white solid (25mg,
22%).
MS (ES+) m/z 183 (MH").
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1HNMR 6H D-4 MeOH, (400MHz) 1.20-1.39 (m 2H), 1.72-1.89 (m 2H),
1.90-2.09 (m 15 7.51 (m 3H), 7.62-7.71 (m 1H. M5 (ES+) mz 459
(MH). 20 Exanple 60

(IR -1-[(4-{[(7-Chl oro-3, 4-di hydro- 2H-pyrido[3, 241[ 1, 41oxazi n- 6-

yl) met hyl ](@)r1‘1~1|ﬂ@}:01;=1 gher i di nyl I 'met hy11- 1, 2-di hydro- 4H, 9Hi m dazoll, 2,

8-1]1-1, 8 nap)'){ Q&é 1(91 otfpﬁ I PNEmiTS- f‘pé@n%yf)&‘éﬂl‘}l]bf’&tdﬂlmﬁ?o Shaak

wer e added
25pi per i d|2ﬁ§5p%aﬁﬁﬁwffnaphﬁwlﬁnﬁsﬁaﬁfémnﬂdWWW@&% (fpr 2 prenaration sge Bxgipplgy
ri di ne- 4, 964ijoreenide ad comterted inde d{hydrochlopide peathimhhgle puiik eatjuing (51.3 mg,

SA(j)) s ( 45) 189 mPolh 34 cAIdRIfdrm (5 ml) and methanol (0.1 ml) at rt under argon was treated

7-chlor O3'\X{)ﬁ1dtk1 (}{a?n ﬁyi(pyﬁ 1@1? [0341% 191111&5 EI.IA‘ll'[ gfi&éd E'tq't ﬁor%aiﬁalfﬂg g&igt?on was

repar ed

(7pchlpor o bt dziW @ﬁvw%é B rEeo}-4;bsndiaxingtoserhaldrbivee B Pamaeh i’
e (for a mmolhe@d stirseskion\d FO080 6 A2 Thesanpirewasthen jreated withisadidm t o
g' \éed( /- (23 Eaﬂfeﬂw{gﬁgh% 15:]1:[ 11’7‘; }Ilréx 0.822 nﬁm?()l g}g% gtm'ed at rt for 2h, mor:é:zzgggm

I hy o 7 ggsg b % 3:1 h,
OXi datl on W t Jp.b
g, 1. 190 BRFSASIONIVR ther BT SRAT qumusnlﬁh} ega(%?él pxipast »3191
to give aZ2BVonathensfndi @ri 2Galgi The combingdeorgado exfractsiwaro &rigdhiMeSHakand
added and chiendtaasiied{0\¥8% ﬁltathaﬁ@d)(aM) td givealicfregdibase Af thertitltTonpodhdims a
triacet oxyhpiQbig 3 ggmzm Q 67 nmmol) was added and the

& o i

reactipn tr, i,on

i xt ule W@ﬁ@i% Q0B L et BT L 005 o2 2B Sb ke,
( 1% NHAOHP-4lo2-§% (e, tHb 2t41t2-85 tBrdfdliR Sa%o%(mrlel@,ﬁé e3.20(m, ), 3G8deL.¢H),
mrol , 14. 3722992 @hdyH). 4. MR6G (rh, THY} 4950509 (AOTHLE3SYdABDL 670 (fnl HAH) |

2.00- 2. 17 (716 86m, gH)ze, .agqun?gqr@; h? 72-2.81 (m 1H), 2.89-2.94

(m 111), @@%ﬁ% , 3.38 3.50-3.58 (m 101H), 4.18
(s, 2HB)4 % 443450 (r’r& 508-5.18& 1H),

6.28-6935 (m Zip, freg. b@%e Qisthe ily compoupdA29me] i DOMyMefl! 2: gk—‘)“l)rf‘]“%‘} treated
483/ 485 ( Milgh 1M I-Ei]amdh@hﬁbther 62ul} and then evaporated to give the title compound as the

(1IR) - 1- [ ( 4adnb(HeCHIQBImMS, 4.062mMdN s dedywiseRd.3, 2- b] [ 1, 41t hi azi n- 6-
15yl ) met hyl ] am no} 1- pi peridi nypnet hyl ] -1, 2-di hydro-4H, 911-i m dazo[ 1,

2 8 Al L anahe b A ISi B sra g Fnloro2:a- By dYo-1,4-benzodtoxise- 0 M-

r ound- bot
(1R)-25[( 4’1)amfhﬁi]ﬂlplméﬂrﬂﬁthmy4 ‘e phylinylimethy | ks 2dah yda oot P - side o[ 1.2,33
4A-1, 8- na@fpilt&ﬁhplimgriﬂh&adbaﬂme?&hfmmﬁwﬁdﬂ oride (for a preparation

see Exanple SAW (75 ng, 0.223 mmol), 0

7-chl or 03, 4-di hydr o- 2H pyri do[ 3, 29 : hi ay 6- cafnbal dehyde
(prepared by (1) reduction of

7-chl or o- 3- oxo- 3, 4- di hydr o- 2H pyri dof 3, 2- b]d-1, ragthe- 6- car bal dehy
de (for a N

—~

O N N )

NS =

To a 10 mL round-bottomed flask were added (1R)-1-{[(25)-2-(aminomethyl)-4-
morpholinylJmethyl}-1,2-dihydro-4H,9H-imidazo[1,2,3-1j]-1,8-naphthyridine-4,9-

30  dione(HCI) (85 mg, 0.24]1 mmol) (for a preparation see Example 47(c)), 7-fluoro-2,3-
dihydro-1,4-benzodioxin-6-carbaldehyde (48.3 mg, 0.265 mmol) (for a synthesis see
W02002056882, Example 23(a)), and NaHCO; (60.7 mg, 0.723 mmol) in DCM(4 ml)
and methanol (1 ml) to give a yellow suspension. Sodium sulfate (171 mg, 1.205 mmol)

35
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synthesi s see W2003087098 Exanpl e 306(e))"with Li AlH4 to give

(7-chl or ow®,206s/mBdugdr o- 2H pyri do[ 3, 2-b] [ 1, 4] t hi azi n- 6- y PrmTEeses4aNd
then (2) oxidation with Mi02)) 25 (47.8 ng, 0.223 mol), and NaHCO3
(100 ng, 1.190 mol) in DCM (4 m) and nethanol (1 nl) to give a
brown suspension. Sodium sulfate (200 ng, 1.408 mmol) was added and

t he react ivas adésd, alielIemd)ntvmassttlrnedatfemtghomavhmlypbmt #fdiem 15h sodi um

fN; 'Sagflt g\ﬁemw Stalszlpﬁ drﬁcﬂed(lU'gmgo 445 et )vawaéde@d@*ﬁ@greaa@oﬂ&@s §t§'§t€tﬂ)94h
e Loty T Ll
NBOH DM Clionpaiey § 0% e Han D24 108 ) o st Aesoraeckors siicp s rhf?drﬁ?’
0. 090 mmlchroiﬁhtﬁgrﬁrphycmsi)lca O With B -NOR6 W RELEHET {1 %N Hy@H htotgies the
desired prff?:‘é‘lb%e of the t1t1e coﬂlbﬂj\!l\zﬁ i wHR A MR OINIS (HON M Jvere odsidtedADwitithe

glé)z 310 65‘{&”’3 “ﬁﬂc& 65- 3 8 S 42 32 Z 251) 55, 20
(m 1), XM, @96%%03%0?% 3o Bt Al )

nmz 483/ 49.51)(%3 2.95 (1, 3H), E92Ai7dn62H), 3.39 (s, 2H), 3.41-3.50 (m, 1H), 3.55-3.63 (m,
(1R) - 1o({ 41D( 8 64300t nep 244 pyrside], 3}13 0% Q& Q}m 1568518 @m, 1H), 6.22-6.32 (m,

s hagl) °@‘5§3%2p?;g SNSRI g UL o "

(IR -1-[ (4% D -Zp nyHrrethyI] 1, 2-di hydr o- 4H, 9H
i mi dazo[ 1, 2, 3- {The-freedascpfthniitle dpmpoundovasi ditweddn by GreAHEHEL apd geatgd
preparati Qﬂttﬁﬂe H&Xanpiher HoY il }m({ EorlRémented t@ @ile mimoiite ¢ompound as the diHCI

di chl gko0 ?%elﬂ ma der argon was
treat gg vrrn%%lh & Eé@dro 2’I—figyr| ‘[d%ﬁslagillff@ ‘Eﬁ?lgluzll ne- 6-

car bal dehyde (pregared by ({é reducti on

3- oxo- 3, 4-TeNample 865 2L By L1l 34U %@]Qﬂﬁthlolqlﬁﬂrtﬁm’lﬂw car boxal dehyde
(for a syMheﬂwﬁaaﬁm]%&ﬁﬂ%%ﬁ@&hd:ﬁybmﬂqlpD,I(di)nydm-m 9H-khidazold,2,3-
give 3,4-¢ ¥Sihﬁ{)l?t'ﬁk;h 'iﬁéi@ba?m@n@m}dﬂdcﬁmmr% n-6-yl met hanol and then

(2) oxi datl on (0.036 g, 0.201 sodlsum bi car bonat e
(0.150 g, 1.786 nmol) and SOdI um sulf t 12 mmol) and
stirred at rt for 5h. The sol uti st% h sodi um
triacet oxyborohydride (0.128 g, 9.6032 mol ) a I Ted over 15

weekend for 65 hours. The soluti onNNas evapor at ed, taken up in CH3OH,
adsorbed onto silica gel and chromgj ographed on silica (0-15% CH3OH
in DCMw th 1% NHAOH)) to give theftitle conpound as the free base
(59rrg 63% as a beige SO|Id 1H NVMR DMSO- D6, (400MHz) 1.02-1.27 (m
2H) , 1.78 (m 2H), 1f N &, 20 1H), 6.69-6.75 (s, 1H),
712719(d 1H, 7.71-7. (d,j2H M5 (ES+) mlz 465 (M). Exanpl e
63 1- [(4-1[(2,3-D hydro [1{4 hidno [2,3-c] pyridin-7-yl)nethyl]
am nopg 251-pip eridinyl)net ~2- di hydro-4H,9Him d azo-1, 8-n

apht hyri di@ge- 4,19t- Iﬁm@m@lemsd (- O irBRiofcdcdtylyhmsine Qe R -S) The
title con’ﬁgf%ﬂd&@ga ed from
1-[(4-am

)
di Dydlr o- 4, Oft | g%rpi o et st hd-cimethaieind G-
m xture of(aRi®metion)-&p3oplidipacabaxyiets fonERerislls availatile) (Zadamg, 3.74 mmol)
2, 3- diggydrifh KDCM cp.L1510)) td‘gi{/@a doloHpasrsbiitior- Triethgrdadahel eh§ddieml, f7a19 ramol) was
synt nes! S .38 @d\%g ros ESAIRIY @)gqﬁ&d}f)%aearﬁa dhifle(enshal 49
met hod of and mono- yd ﬁl ortd %
formation r%gloggyas tgg\reactlon was al owed to warnr'to 1t while st1rrmg or 14h The
solution was d1Iuted with 100 mL DCM and washed with saturated aqueous solution of
NaHCO3, and a saturated aqueous solution of NaCl. The organic layer was separated,

30  dried over NaySQy, filtered and concentrated. The residue was subjected to
chromatography on silica to give the product (0.990 g, 3.34 mmol, 89 % yield) as a pale
yellow oil.

MS (ES+) m/z 297 (MHY).

35 (b) 2,2,2-Trifluoro-N-[(3R)-3-pyrrolidinylmethyl]acetamide hydrochloride
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- 116 - WD 2008/ 128942PCT/ EP2008/ 054621 Exanple 64 1-({4-

[ ([ 1, 3lonsbhoesd4d, 4-c] pyridin-6-yl nmethyl)amnmi no]-1-  PCI/EP2008/054621

pi peridi nylinmethyl)-1, 2-di hydro-4H, 9H i m dazo N

[1,2,3-1)j]-1, 8-naphthyridine-4,9- dione (2:1 mxture of SSR) 5

The title conpound was prepared from

1- [ (4- am no- 1- Aigeet00inhybymdbdtidrhedlflk was added 1,1-dimethylethyl (38)-3-

di hydr o- 4Hr@k ﬁd%b%ﬁﬂjaﬁﬁﬁo]%re%l}fizﬂ%ﬁﬁﬁ%édr%maté‘&&o% MEs( Rindol) in DCM
f,

?‘l?ﬁn‘é { gyfg ﬁ%laf%rzgg G APLAGUS s hubin FAAHPY 65 I 146 D k) it S RGne

oxi ranyl né‘fwﬂﬂiefg%w ¢ Frpatien waselipypwdta s nnTlq restiosuas qogpenirated under
synt heSi s vaaminexagipt theld2SifA) campbund as colorless oil which was used in the next reaction
2, 3- di hydralrbuthesnet firmatidn. Isslhed nixd -ferubreAr-iaRyishyde (for a

synt hesi s )2 44 . l e’ rdyn t he general
met hod of P%‘E@IX&H‘T Sﬁf lg{@w gagg%ﬁm% géc‘ir%@%ﬁ%‘ri de salt
. "g y
formati on M2 (B T)Walr?ﬂl(@ﬂ% 4 Table 1: Made using the specified
starting materials according to the nethod of 15 Exanple 5(k) Exanple

nunben g Sal§) Mg(@E)St{HeRED-diSkev1 12,8919 tétRihedioad 18, 7HE ididazopl 2 Baf1al,8.on see

refer enceéaﬁ}ﬁ : (hiﬁ-sz)- lﬁéetﬂbdal—_g %[1 1 tﬂgﬁ-ﬁgﬁwaroacetamide

(1R - 1-[(AFmho” 1o brpertd nydret el L o) 1256

di hydr o- 4H, 0H kY| BEFound-pittomad sk arsagded 1931 Audrgrgperhy)-1,256

di hydr ochitgsrahgdroc 4 Qhpineid sza( | .$)3-ij1-1,8-naphthyridine-4,9-dione HCI (for a preparation
see Example 47(c)) (350 mg, 1.589 mmol), triethylamine (0.266 ml, 1.907 mmol) in

15 DCM (20 ml) 0 °C to give a orange solution. Methane sulfonylchloride (0.135 ml, 1.748
mmol) was added and the reaction was allowed to warm to rt and stir for 1 h. LCMS
indicated that the methanesulfonate had formed. The reaction was diluted with DCM (100
mL) and washed with 2 X 25 mL of a saturated aqueous NaHCO; solution. The organic
phase was separated and dried over Na,SO4. The solution was concentrated under

20  vacuum, diluted with acetonitrile (20.00 ml} and pyridine (0.500 ml) was added. 2,2,2-
trifluoro-N-[(3R)-3-pyrrolidinylmethylJacetamide (550 mg, 2.364 mmol) was added and
the reaction was heated to 80 °C and stirred for 25h. LCMS indicated a complete reaction.
The reaction was cooled to 1t and concentrated under vacuum. The reaction mixture was
diluted with DCM (100 mL) and washed with 25 mL of a saturated NaHCO; solution.

25  The organic phase was separated and dried over Na;SOyq. The crude product was purified
on silica eluting with 0-15% MeOH/DCM to give product (240 mg, 0.602 mmol, 37.9 %
yield) as a pale yellow oil.

MS (ES+) m/z 399 (MH).

30 (d) N-[((3S5)-1-{[(1R)-4,9-diox0-1,2-dihydro-4,9H-imidazo[ 1,2,3-ij]-1,8-naphthyridin-

1-yllmethyl}-3-pyrrolidinyl)methyl]-2,2,2-trifluoroacetamide
To a 25 mL round-bottomed flask was added N-[((3.5)-1-{[(2R)-4,9-dioxo-

1,2,8,9-tetrahydro-4H,7H-imidazo[ 1,2,3-ij]-1,8-naphthyridin-2-ylfmethyl }-3-
pyrrolidinyl)methyl]-2,2,2-trifluoroacetamide (240 mg, 0.602 mmol) in 1,4-dioxane (5

35  ml) at it under nitrogen to give a orange solution. DDQ (205 mg, 0.904 mmol) was
added and the reaction became very dark. The reaction was heated to 80 °C on an oil
bath and stirred for 10 h. The reaction was cooled to rt. 5% Aqueous K2CO; (20 mL)
was added and the reaction was extracted with DCM (3X100 mL). The combined organic
layers were washed with a saturated aqueous NaCl solution and the organic phase was

40  dried over Na;SQy, filtered and concentrated to give the crude product. The crude product
was added to a silica gel column and was eluted with 0 - 20% MeOH/CHCl; to give
product (85 mg, 0.214 mmol, 35.6 % yield) as an orange solid.
MS (ES+) m/z 397 (MH").
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1H T m dazo[ 4, 5- b] pyridi ne-2- carbal dehyde (commercial) ° 'zi 0 -z>
66 Free bmeeoldh28Ed>+) mz 431(VH) (1R) - 1- [ ( 4- Ami no- 1PCT/EP2008/054621

-

pi peridinyl)methyl]-1,2- di hydro-4H, 9H m dazo[ 1, 2, 3-0- 1, 8-
napht hyri di ne- 4, 9-di one di hydrochl ori de (Exanple 5A(j)) Cr o.tt
0
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() (1R)-1-{[(3S)-3-(aminomethyl)-1-pyrrolidinylJmethyl}-1,2-dihydro-4H,9H-
imidazo[1,2,3-1j]-1,8-naphthyridine-4,9-dione

To a 25 mL round-bottomed flask was added N-[((35)-1-{[(1R)-4,9-diox0-1,2-
dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridin-1-yljmethyl } -3-pyrrolidinyl)methyl]-
2,2 2-trifluoroacetamide (85 mg, 0.214 mmol) in methanol (9 ml) and water (1.00 ml) to
give a yellow solution. Potassium carbonate (59.3 mg, 0.429 mmol) was added and the
reaction was stirred overnight. LCMS indicated a complete reaction. The reaction was
diluted with 20% MeOH/DCM (100 mL), dried over Na;SOy, filtered and concentrated to
give the product (60 mg, 0.200 mmol, 93 % yield) as an orange solid.
MS (ES+) m/z 301 (MH).

(f) Title compound

To a 10 mL round-bottomed flask were added (1R)-1-{[(3S)-3-(aminomethyl)-1-
pyrrolidinyljmethyl}-1,2-dihydro-4H,9H-imidazo[ 1,2,3-ij]-1,8-naphthyridine-4,9-dione
(60 mg, 0.200 mmol), [1,3Joxathiolo[5,4-c]pyridine-6-carbaldehyde (33.4 mg, 0.200
mmol) (for a synthesis see W02004058144 Example 61), and sodium sulfate (250 mg,
1.760 mmol) in DCM(4 ml) and methanol {1.00 ml) to give an orange suspension. The
reaction was stirred overnight under nitrogen. Sodium triacetoxyborohydride (85 mg,
0.400 mmol) was added and the reaction was stirred for 3h. The reaction mixture was
diluted with 10% MeOH/DCM (20 mL), filtered, adsorbed onto silica and then purified
by silica chromatography eluting with 0-10% MeOH/DCM (1% NH4OH) to give the free
base of the title compound as a yellow oil. LCMS/NMR. consistent with the desired
product.

'H NMR 8H D-4 MeOH, (400MHz) 1.34-1.43 (m, 1H), 1.85-1.96 (m, 1H), 2.15-2.30 (m,
2H), 2.38-2.51 (m, 3H), 2.68-2.75 (m, 1H), 2.04-3.17 (m, 2H), 3.41-3.50 {m, 1H), 3.69 (s,
2H), 4.42-4.51 (m, 2H), 5.08-5.18 (m, 1H), 5.83 (s, 2H), 6.26-6.32 (m, 2H), 7.33 (s, 1H),

7.73-7.78 (m, 2H), 7.94 (s, 1H).

MS (ES+) m/z 452 (MH .

The free base of the title compound was diluted with 10% MeOH/CHCI3, 100 uL
of IN HCl in ether was added and the mixture concentrated under vacuum to give the
title compound as the dihydrochloride salt (47 mg, 0.090 mmol, 44.9 % yield) as a tan
solid.

Example 56 7-{[(1-{[(1R)-3,8-Dioxo-1,2-dihydro-3H,8H-2a,5,8a-

triazaacenaphthylen-1-yl|methyl}-4-piperidinyl)amino] methyl}-2,3-dihydro-1,4-
benzodioxin-5-carbonitrile hydrochloride
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A suspension of (1R)-1-[(4-amino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-
2a,5,8a-triazaacenaphthylene-3,8-dione dihydrochloride (for a preparation see Example
13(k) or 15(d)) (50mg, 0.100 mmol) in chioroform (4 ml) and methanol (0.121 ml) at rt
under nitrogen was treated with triethylamine (0.587 ml, 4.21 mmol) and stirred for
15min (the suspension tumed into a solution). 7-Formyl-2,3-dihydro-1,4-benzodioxin-5-
carbonitrile (for a synthesis see W006014580 Preparation 13 or WO2007122258,
Example 31(d)) ((18.95 mg, 0.100 mmol) was then added and the reaction was stirred for
30min. Sodium triacetoxyborohydride (63.7 mg, 0.301 mmol) was then added and the
reaction was stirred for 1h. LC-MS after 1h showed some imine intermediate so more
sodium triacetoxyborohydride (63.7 mg, 0.301 mmol) was added and the reaction stirred
for 2h. LCMS after this time still showed imine intermediate, More sodium
triacetoxyborohydride (63.7 mg, 0.301 mmol) was added and the reaction left stirring
overnight (16h), LCMS after this time showed no starting material. Saturated NaHCO3
(10mL) was added followed by 20% MeOH/DCM (20ml) and the aqueous phase was
extracted and then separated from the organic layer. The aqueous phase was extracted
again with 20%MeOH/DCM (2x20ml). The combined organic extracts were dried
(NaSQy), filtered and evaporated to give crude product. The crude product was purified
on a silica column (0-20%MeOH/DCM) to give the free base of the title compound
(33mg, 69.4%).

'H NMR 8H CDCls, (400MHz) 1.15-1.41 (m, 2H), 1.72-1.91 (m, 2H), 2.19-2.39 (m, 2H),
2.40-2.52 (m, 1H), 2.53-2.78 (m, 2H), 2.89-2.98 (m, 1H), 3.02-3.14 (m, 1H), 3.68 (s, 2H),
4.22-4 49 (m, 5H), 4.51-4.62 (m, 1H), 4.98-5.08 (m, 1H), 6.32 (d, 1H), 7.06 (m, 2H),
7.78 (d, 1H), 7.88 (s, 1H).

MS (ES+) m/z 475 (MH").

The free base of the title compound was dissolved in a small amount of DCM and
treated with one equivalent of 1M HC! in dicthyl ether. This gave the title compound as
the mono HCI salt (33mg, 65%).

Example 57 (1R)-1-{(4-{[(7-Fluoro-2,3-dihydro-1,4-benzodioxin-6-
yl)methyl]amino}-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-2a,5,8a-
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mz 480(MH) -, ........... 1,) imdazo[1, 2, 3-0-1, 8- )
napht hyr iworzees#28s4di one di hydrochl ori de (Exanpl e 5A( JPCX/EP2008/054621
8- Fl uor o- 3- oxo- 3, 4- di hydro-2H 1, 4- benzoxazi ne-6- car bal dehyde

(for a synthesis see W)2006014580 Preparation 15)
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triazaacenaphthylene-3,8-dione hydrochloride
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A suspension of (1R)-1-[(4-amino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-
2a,5,8a-triazaacenaphthylene-3,8-dione dihydrochloride (for a preparation see Example
13(k)) or 15(d) (50 mg, 0.100 mmol) in chloroform (3 ml) and methanol (0.150 ml) at
room temperature under nitrogen was treated with triethylamine (0.042 ml, 0.301 mmol)
and stirred for 0.25h (the suspension turned into a solution). 7-Fluoro-2,3-dihydro-1,4-
benzodioxin-6-carbaldehyde (for a synthesis see W02002056882, Example 23(a)) (18.25
mg, 0.100 mmol) was then added and the reaction was stirred at room temperature for
0.5h. Sodium triacetoxyborohydride (67.1 mg, 0.301 mmol) was then added and the
reaction was stirred at room temperature. After 1h more sodium triacetoxyborohydride
(67.1 mg, 0.301 mmol) was added and the reaction stirred at rt overnight. More sodium
triacetoxyborohydride (67.1 mg, 0.301 mmol) was then added and the reaction stirred at
rt. After 1h no starting material remained. Saturated NaHCOj3 (30mL) was added
followed by 20% MeOH/DCM (30mL) and the aqueous phase was extracted and then
separated from the organic layer. The aqueous phase was extracted again twice with
20%MeOH/DCM (2x30mL). The combined organic extracts were dried NaSOs, filtered
and evaporated to afford the crude product. The crude product was purified by
chromatography on silica (0-20%MeOH/DCM) to afford 35mg of the free base of the
title compound as a yellow solid (74.7%).

'H NMR §H CDCls, (400MHz) 1.21-1.41 (m, 2H), 1.76-1.92 (m, 2H), 2.10-2.39 (m, 2H),
2.41-2.52 (m, 1H), 2.61-2.79 (m, 2H), 2.86-2.98 (m, 1H), 3.05-3.14 (m, 1H), 3.72 (s, 2H),
4.18-4.29 (m, 4H), 4.38-4.43 (m, 1H), 4.51-4.62 (m, 1H), 4.94-5.05 (m, 1H), 6.33 (d,
1H), 6.58 (d, 1H), 6.80 (1H, d), 7.77 (d, 1H), 7.86 (s, 1H).

MS (ES+) m/z 468 (MH™).

The free base of the title compound was dissolved in a small amount of
DCM/MeOH and treated with leq of a IM solution of HCI in Et20. The solvents were
removed and the solid dried in the desiccator (P20s) to afford the title compound as the
hydrochloride salt as a dark yellow solid (36mg).

Example 58 (1R)-1-[(4-{[(8-Fluoro-2,3-dihydro-1,4-benzodioxin-6-
yDmethyljamino}-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-2a,5,8a-
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68 di-HCl MS'ES+ () (1R -1-[(4-Ami no-1- piperidinyl)nethyl]-1,2-°
di hydr o- Akip2bbs/1284de ., ..e5, 1. ONO in/z 466( MH) | -, - PCT/EP2008/054621
I m dazo[ 1, 2, 3-]-1, 8- napht hyri di ne- 4, 9- di one di hydrochl oride
(Exampl e 5A(j)) 8-fl uoro- 3, 4-di hydr o- 2H

triazaacenaphthylene-3,8-dione hydrochloride

O 3
TU

A suspension of (1R)-1-{(4-amino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-

2a,5,8a-triazaacenaphthylene-3,8-dione dihydrochloride (for a preparation see Example
5 13(k) or 15(d)) (50 mg, 0.100 mmol) in chloroform (25 ml) and methanol (1.250 ml) at

room temperature under nitrogen was treated with triethylamine (0.042 ml, 0.301 mmol)
and stirred for 0.25h (the suspension turned into a solution). 8-Fluoro-2,3-dihydro-1,4-
benzodioxin-6-carbaldehyde (for a synthesis see W02007122258, Example 8(b))(19.62
mg, 0.100 mmol) was then added and the reaction was stirred at room temperature for

10 0.5h. Sodium triacetoxyborohydride (67.1 mg, 0.301 mmol) was then added and the
reaction was stirred at room temperature. After 1h still starting material so sodium
triacetoxyborohydride (67.1 mg, 0.301 mmol) was added and the reaction stirred at rt
overnight. Still starting material so sodium triacetoxyborohydride (67.1 mg, 0.301 mmol)
was added and the reaction stirred at rt for 1h. Saturated NaHCO; (30mL) was added

15 followed by 20% MeOH/DCM (30mL) and the aqueous phase was extracted and then
separated from the organic layer. The aqueous phase was extracted again twice with
20%MeOH/DCM (2x30mL). The combined organic extracts were dried NaSQy, filtered
and evaporated to afford the crude product. The crude product was purified by
chromatography on silica (0-20%MeOH/DCM) to afford 26mg of the free base of the

20 title compound as a yellow solid.
'H NMR §H CDCls, (400MHz) 1.20-1.41 (m, 2H), 1.72-1.89 (m, 2H), 2.09-2.35 (m, 2H),
2.42-2.52 (m, 1H), 2.55-2.78 (m, 2H), 2.85-2.99 (m, 1H), 3.08-3.15 (m, 1H), 3.63 (s, 2H),
4.22-4 48 (m, SH), 4.51-4.63 (m, 1H), 4.95-5.06 (m, 1H), 6.32 (d, 1H), 6.61-6.72 (m,
2H), 7.75 (d, 1H), 7.89 (s, 1H).

25  MS (ES+) m/z 468 (MH).

The free base of the title compound was dissolved in a small amount of
DCM/MeOH and treated with 1leq of a 1M solution of HCI in Et20. The solvents were
removed and the solid dried in the desiccator (P;Os) overnight to afford the title
compound as the hydrochloride salt as a yellow solid (26.6mg, consistent with product).

30
Example 59 (1R)-1-[(4-{[(2-Oxo0-2H-chromen-7-yl)methyl]amino}-1-
piperidinyl)methyl]-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-
dione
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1, 4- benzoxazi ne- 6- car bal dehyde Prepared by (1) reduction of

8-fl uoro-3-0x0-3,4- di hydro-2H 1, 4- benzoxazi ne-6- carbal dehyde
(for a synthesis see W2006014580 Preparation 15) with Li AlH4
to give (8- fluoro-3,4-dihydro-2H

10

15

20

25

30

o O
N
(O
@) N N O

To a 10 mL round-bottomed flask were added (1R)-1-[(4-amino-1-
piperidinyl)methyl]-1,2-dihydro-4H,9H-imidazo[ 1,2,3-ij]- 1 ,8-naphthyridine-4,9-dione
dihydrochloride (for a preparation see Example 5A(j)) (80 mg, 0.266 mmol), 2-oxo-2H-
chromene-7-carbaldehyde (for a synthesis see WO2008009700 Example 224) (46.4 mg,
0.266 mmol), and NaHCOs; (100 mg, 1.190 mmol) in dichloromethane (DCM) (4 ml) and
methanol (1 ml} to give a brown solution. Sodium sulfate (200 mg, 1.408 mmol) was
added and the reaction was allowed to stir at rt overnight. After 15h sodium
triacetoxyborohydride (113 mg, 0.533 mmol) was added and the reaction was allowed to
stir at 25 °C under nitrogen for 4h. The reaction mixture was adsorbed onto silica and
purified using 0 - 10% MeOH/DCM (1% NH4OH) to give the title compound as a free
base (30 mg, 0.064 mmol, 24.07 % yield) as a tan solid.. LCMS & 1H NMR consistant
with desired product.
'H NMR 6H D-4 MeOH, (400MHz) 1.20-1.39 (m, 2H), 1.72-1.89 (m, 2H), 1.90-2.09 (m,
1H), 2.13-2.31 (m, 2H), 2.39-2.50 (m, 1H), 2.56-2.70 (m, 2H), 2.90-3.10 (m, 2H), 3.83 (s,
2H), 4.32-4.58 (m, 2H), 4.98-5.18 (m, 1H), 6.20-6.39 (i, 3H), 7.19-7.28 (m, 2H), 7.39-
7.51 (m, 3H), 7.62-7.71 (m, 1H).
MS (ES+) m/z 459 (MH™).

Example 60 (1R)-1-[(4-{[(7-Chloro-3,4-dihydro-2H-pyrido[3,2-b][1,4] oxazin-6-
yl)methyl]amino}-1-piperidinylymethyl]-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-
naphthyridine-4,9-dione

H
N
N
N
~
0O N N O Cl

L

To a 10 mL round-bottomed flask were added (1R)-1-[(4-amino-1-

piperidinyl)methyl]-1,2-dihydro-4H,9H-imidazo[ 1,2,3-ij]-1,8-naphthyridine-4,9-dione
dihydrochloride (for a preparation see Example 5A(j)) (45 mg, 0.134 mmol), 7-chloro-
3,4-dihydro-2H-pyrido[3,2-b][1,4]oxazine-6-carbaldehyde (prepared by (1) reduction of
7-chloro-3-ox0-3,4-dihydro-2 H-pyrido[3,2-5][1,4]oxazine-6-carbaldehyde (for a

synthesis see W02003064421 Example 15(c)) with LiAlH, to give (7-chloro-3,4-
dihydro-2H-pyrido[3,2-b][1,4]oxazin-6-yl)methanol and then (2) oxidation with MnO,)
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1, 4- benzoxazi n-6- yl)nethanol and then (2) WO

2008/ 128942PCT/ EP2008/ 054621 oxidation with M02)) 69 Free base M
(ES+) rn/z 484(MH) C O,NN"...0% | (1R -1-[(4-Am no-1-

pi peri di nyOret hyl]-1, 2- di hydro-4H, 9H m dazo[ 1, 2, 3-]-1, 8-

napht hyri gagmendl, 9: I‘ir/'(ihlilﬁol}'dﬁdq{lﬂ@d)d)g (10deng Exﬁlﬂﬂuﬁo %Jdic}ﬂoromethane (DCM)

I73r 2pz?r Lgugy&?é éﬂ] (Sn oﬁ %??1 %mé D?]% g? ﬁﬁl%hg% % mg’ 1.408
di hydr o- 21Ol wap aideshand hetegetiom %szwe&taéﬂva\@ﬂn& tarties Lpl sqyfi
(7,8-difl mmcgtcayhgrouydiyth(éézmg, W26 Toemobxwasi added and fﬁm&tﬁan@waaﬂm@dﬁn
(2) oxijdapson WHdEMnilB8&) Jor 48, FieabhiRBEmiMEiIre BaY hdgBhizeduhds 5ikida fddPurified
using 0-10% MeOH/DCM (1% NH,4OH) to give the title compound as a free base (9.4
mg, 0.019 mmol, 14.57 % yield).
'H NMR 6H D-4 MeOH, (400MHz) 1.49-1.70 (m, 2H), 2.00-2.17 (m, 2H), 2.28-2.49 (m,
2H), 2.72-2.81 (m, 1H), 2.89-2.94 (m, 1H), 3.05-3.20 (m, 3H), 3.38 (s, 2H), 3.50-3.58 (m,
10 1H), 4.18 (s, 2H) 4.20-4.24 (m, 2H), 4.43-4.50 (m, 2H), 5.08-5.18 (m, 1H), 6.28-6.35 (m,
2H), 7.06 (s, 1H), 7.78-7.83 (m, 2H).
MS (ES+) m/z 483/485 (MH™).

Example 61 (1R)-1-[(4-{[(7-Chloro-3,4-dihydro-2H-pyrido|3,2-b][1,4]thiazin-6-
15  yDmethyl]amino}-1-piperidinyl)methyl]-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-
naphthyridine-4,9-dione

H
N
O
/—(\ ﬁws
O N N O Cl
To a 10 mL round-bottomed flask were added (1R)-1-[(4-amino-1-
piperidinylymethyl]-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione
20  dihydrochloride (for a preparation see Example 5A(j)) (75 mg, 0.223 mmol), 7-chloro-
3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazine-6-carbaldehyde (prepared by (1) reduction of
7-chloro-3-o0x0-3,4-dihydro-2H-pyrido[3,2-b][ 1 ,4]thiazine-6-carbaldehyde (for a
synthesis see W02003087098 Example 306(e)) with LiAlH, to give (7-chloro-3,4-
dihydro-2H-pyrido[3,2-b][1,4]thiazin-6-yl)methanol and then (2) oxidation with MnQO,))
25  (47.8 mg, 0.223 mmol), and NaHCO; (100 mg, 1.190 mmol) in DCM (4 ml) and
methanol (1 ml) to give a brown suspension. Sodium sulfate (200 mg, 1.408 mmol) was
added and the reaction was allowed to stir at rt overnight. After 15h sodium
triacetoxyborohydride (94 mg, 0.445 mmol) was added and the reaction was allowed to
stir at 25 °C under nitrogen for 4h. The reaction mixture was adsorbed onto silica and
30  purified using 0 - 10% MeOH/DCM (1% NH40H) to give the title compound as a free
base (45 mg, 0.090 mmol, 40.5 % yield). LCMS & 1H NMR were consistent with the
desired product.
'H NMR 8H D-4 MeOH, (400MHz) 1.20-1.45 (m, 2H), 1.65-1.92 (m, 2H), 2.19-2.39 (m,
2H), 2.42-2.71 (m, 2H), 2.82-3.10 (m, 5H), 3.65-3.80 (m, 4H), 4.40-4.50 (m, 2H), 5.05-
35  5.20 (m, 1H), 6.25-6.35 (m, 2H), 7.22 (s, 1H), 7.72-7.83 (m, 2H).
MS (ES+) m/z 483/485 (MH™).
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" /(-0-NOn,NNO a (1R)-1-[(4-Am no-1- piperidi nyl)n'ethyl] 1, 2-
di hydr o-4H, 9H m dazo[ 1, 2, 3-0- 1, 8- napht hyri di ne-4, 9-di one

di hydrochl ori de (Exanple 5A(j)) 7-Chloro- 3-o0xo0-3, 4-

di hydro-2H pyrido[ 3,2- b][1,4]thiazi ne-6- carbal dehyde (for a

synt hesi s Fsampl@6308 fﬁﬁ&(ﬁcﬁgacnm)ydﬁzkppﬁqmg,zhﬁ[i JEfoliazin-8-

453( ML- 14),

di hydr o- 4H #\Béné%] ﬁ‘%}%}f%%ﬁgd{i{% r |#g} s QI%Hdazoél 2,3-4jl-18-

0-12Irtn &RP ne-. . .1.01.1e WO 2008/ 128942PCT/ EP2008/ 054621
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A suspension of (1R)-1-[{4-amino-1-piperidinyl)methyl]-1,2-dihydro-4H,9H-
imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione dihydrochloride (for a preparation see
Example 5A(j)) (0.075g, 0.201 mmol) in dichloromethane (5 ml) and methanol (1 ml} at
rt under argon was treated with 3,4-dihydro-2H-pyrido[3,2-b][1,4]thiazine-6-
carbaldehyde (prepared by (1) reduction of 3-o0xo-3,4-dihydro-2H-pyrido[3,2-
b][1,4]thiazine-6-carboxaldehyde (for a synthesis see W0O2003087098, Example 301(d))
with LiAlH,4 to give 3,4-dihydro-2H-pyrido[3,2-5][1,4]thiazin-6-ylmethanol and then (2)
oxidation with MnO,)) (0.036 g, 0.201 mmol), sodium bicarbonate (0.150 g, 1.786 mmol)
and sodium sulfate (0.300 g, 2.112 mmol) and stirred at rt for Sh. The solution was then
treated with sodium triacetoxyborohydride (0.128 g, 0.603 mmol) and stirred over
weekend for 65 hours. The solution was evaporated, taken up in CH30H, adsorbed onto
silica gel and chromatographed on silica (0-15% CH3OH in DCM(with 1% NH4OH)) to
give the title compound as the free base (59mg, 63%) as a beige solid.
'H NMR DMSO-D6, (400MHz) 1.02-1.27 (m, 2H),1.61-1.78 (m, 2H), 1.81-1.96 (s, 1H),
2.01-2.19 (m, 2H), 2.28-2.38 (m, 1H), 2.67-2.79 (m, 1H), 2.82-2.98 (m, 4H), 3.50 (s, 2H),
3.55-3.61(m, 2H), 4.21-4.34 (m, 2H), 4.91-4.99 (m, 1H), 6.10-6.19 (m, 2H), 6.48-6.52 (d,
1H), 6.69-6.75 (s, 1H), 7.12-7.19 (d, 1H), 7.71-7.82 (d, 2H)
MS (ES+) m/z 465 (MH").

Example 63 1-[(4-{[(2,3-Dihydro[1,4]oxathiino[2,3-c]pyridin-7-yl)methyl]amino}-
1-piperidinyl)methyl]-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-
dione hydrochloride (2:1 mixture of R:S)

N
Ox N_N___O Ho 7 N\—8
g D
NN o

The title compound was prepared from 1-[(4-amino-1-piperidinyl)methyl]-1,2-
dihydro-4H,9H-imidazo[1,2,3-if]-1,8-naphthyridine-4,9-dione (2:1 mixture of R:S, for a
preparation see Example 11(d}) and 2,3-dihydro[1,4]oxathiino[2,3-c]pyridine-7-
carbaldehyde (for a synthesis see W02004058144, Example 60) according to the general
method of Example 12.

'H NMR, LC-MS and mono-hydrochloride salt formation as for Example 6A.
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di hydrochl ori de (Exanpl € 5A(j)) 6, 7-Di hydro-5Ht hi eno[ 3, 2- b] pyr an- 2-

car bal dehydeogsizg4a synt hesi s see W2007122258 Exanpl e @8C@EPR00BA54621

Mono-HC1 M5 (ESt+) nmiz 454(MH) s /(O-rtip NOO -...N 1%

(2R)-2-[ (4- Ami no-1- pi pendi nyOret hyl ] -1, 2-

di hydr o- 3H, 8H 2a, 5, 8atri azaacenapht hyl ene3, 8-di one (Exanpl e 16A(j)

nmet hod B) 6, 7- Di hydro- 5Ht hi eno[ 3, 2- b] pyran-2- car bal dehyde (for a

synt hesi s mmﬂw8@0ﬁl(%zagﬁ,eﬁmmbm[&84&§9ricﬂa-d\@mh@}aﬂiﬁoq58+) n z

454(MH) - (QsEadiadn Mhyn-13:-dhydro-4#,9H-imidazo[1,2,3-5]-1,8-naphthyridine-4,9-
dione (2:1 mixture of $:R)

i\
O N N O [ S
N
w = o>

The title compound was prepared from 1-[(4-amino-1-piperidinyl)methyl]-1,2-
dihydro-4H,9H-imidazo[1,2,3-if]-1,8-naphthyridine-4,9-dione (2:1 mixture of S:R
prepared analogously to Example 11(a -d)) but using 7-(methyloxy)-1-[(2R)-2-
oxiranylmethyl]-3,4-dihydro-1,8-naphthyridin-2(1H)-one (for a synthesis see example

10  5(f) and 2,3-dihydro[ 1,4]oxathiino[2,3-c]pyridine-7-carbaldehyde (for a synthesis see
W02004058144, Example 60) according to the general method of Example 12.
'H NMR, LC-MS and mono-hydrochloride salt formation as for Example 6A.

Table 1: Made using the specified starting materials according to the method of
15  Example 5(k)

Example | Salt form Structure Starting materials
number (for a preparation see
referenced examples)

65 di-HCl O /\(H N (1R)-1-[(4-Amino-1-
NS ,\@ piperidinyl)methyl]-1,2-
MS (ES+) w dihydro-4H,9H-
m/z 432(MH™) N imidazo[1,2,3-ij]-1,8-
naphthyridine-4,9-dione

dihydrochloride
(Example 5A())

1H-imidazo[4,5-
b]pyridine-2-
carbaldehyde
{commercial)

66 Free base (1R)-1-[(4-Amino-1-

H
No_N
MS (ES+) O,N/H_m piperidinyl)methyl]-1,2-
N
|

m/z 431(MH1) dihydro-4H,9H-
imidazo[1,2,3-i/]-1,8-

0,
W naphthyridine-4,9-dione
NNF dihydrochloride

(Example SA())
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(1R) - 1- [ (4- Ami no-1- pi peridinyl)methyl]-1, 2-
di hydr o- 3Mp&bh2ias®2z8a- t ri azaacenapht hyl ene- 3, 8- di one di rgurEretis@sscde
(Exanpl e 13A(k) or 15(d)) 6, 7-D hydro-5H hi eno[ 3, 2- b] pyran- 2-

car bal dehyde (for a synthesis see W2007122258 Exanple 88(c)) 74

D -HCL N

pi peri di nyenet hyll
napht hyri{di ne- 4, 9
2008/ 128942PCT1ER

(ES+) iz 448(M-17)
]-1,2- di hydfo-4H, 9Hi ni dazo[ 1, 2, 3-0- 1, §
40 -,...-- WD

-di one I
2008/ 054621

(IR -1-1(4- Amino-1-
\ 7 <

1H-pyrrolo[2,3-
b]pyridine-2-
carbaldehyde
(commercial)

67

di-HCl

MS (ES+)
m/z 480(MH™)

H [s]
N:
(O ;S b
H 0
Q, N. N o]
| F
T P

(1R)-1-[(4-Amino-1-
piperidinyl)methyl]-1,2-
dihydro-4H,9H-
imidazo[1,2,3-i/]-1,8-
naphthyridine-4,9-dione
dihydrochloride
(Example SA())

8-Fluoro-3-0x0-3,4-
dihydro-2H-1,4-
benzoxazine-6-
carbaldehyde

(for a synthesis see
W02006014580
Preparation 15)

68

di-HCl

MS (ES+)
m/z 466(MH™T)

(1R)-1-[(4-Amino-1-
piperidinyDmethyl]-1,2-
dihydro-4H,9H-
imidazo[1,2,3-i/]-1,8-
naphthyridine-4,9-dione
dihydrochloride
(Example 5A(3))

8-fluoro-3,4-dihydro-2H-
1,4-benzoxazine-6-
carbaldehyde

Prepared by (1) reduction
of 8-fluoro-3-ox0-3,4-
dihydro-2H-1,4-
benzoxazine-6-
carbaldehyde

(for a synthesis see
W02006014580
Preparation 15)

with LiAlH4 to give (8-
fluoro-3,4-dihydro-2H-
1,4-benzoxazin-6-

yl)methanol and then (2)
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di hydrochl oride (comercial) 75 Di-HC MS (ES+) mz 492(VH)
(1R) - 1- [ (woAmsmsd2 pi peri di nyOret hyl] -1, 2- .
di hydro-4H, 9H m dazo[ 1, 2, 3-ij] -1, 8- napht hyri di ne-4, 9-di one

di hydrochl ori de (Exanple 5A(j)) 4-0xo-2,3,4,5- tetrahydro-1, 5-

PCT/EP2008/054621

benzot hi azepi ne-7- carbaldehyde (for a synthesis see \W2004058144

Exanpl e 128(e)

)" P).-- 5.:

2 76 D -HC1 M5 (ESt)

roxidaties (itAYInO,))

Cr I P ONNDgg

Free base

MS (ES+)
m/z 484(MH™)

O, N N
1904

(1R)-1-[(4-Amino-1-
piperidinyl)methyl]-1,2-
dihydro-4H,9H-
imidazo[1,2,3-4]-1,8-
naphthyridine-4,9-dione
dihydrochloride
(Example 5A())

7,8-Difluoro-3,4-
dihydro-2H-1,4-
benzoxazine-6-
carbaldehyde

Prepared by (1)
reduction of methyl 7,8-
difluoro-3-oxo-3,4-
dihydro-2H-1,4-
benzoxazine-6-
carboxylate with LiAlH,4
to give (7,8-difluoro-3,4-
dihydro-2H-1,4-
benzoxazin-6-
yDmethanol and then (2)
oxidation with MnQO,))

70

Free base

MS (ES+)
m/z
513/515(MH™T)

(1R)-1-[(4-Amino-1-
piperidinyl)methyl]-1,2-
dihydro-4H,9H-
imidazo[1,2,3-41-1,8-
naphthyridine-4,9-dione
dihydrochloride
(Example 5A(j))

7-Chloro-3-ox0-3,4-
dihydro-2H-pyrido[3,2-
b][1,4]thiazine-6-
carbaldehyde (for a
synthesis see
WO003087098 Ex306(¢e))

71

Mono-HCI
MS (ES+)
m/z 453(MH*)

(LR)-1-[(4-Amino-1-
piperidinyl)methyl]-1,2-
dihydro-4H,9H-
imidazo[1,2,3-7]-1,8-
naphthyridine-4,9-dione
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| / (1R)-1-[(4-Ami no-1- piperidinyOnethyl]-1,2-
di hydr o- AMp2phsM2e8@20[ 1, 2, 3-0- 1, 8-
di hydrochl ori de (Exanple 5A(j))
8- Met hy1l- 2, 3-di hydr ol, 4- benzodi oxi n-6- carbal dehyde (Prepared from
arbal dehyde (for i

8- brono2,

3-dij hyrir o-1_4-

henzodi oxin-6-

napht hyri di ne- 4, 9- di oR€ET/EP2008/054621

C

see W20(
coupling
0 1.titid
di hydr o- 4
2008/ 128¢

17122258
with tet
) ., |

(1R)-1-[ (4- Am nq
IH, 9H m dazo[ 1, 2, 3-] -
D421 TT/ ER

Exampl e 31(c
ramet hyl tin)

2008/ 054621

|, 8-

) by palladium cat al ysed
77 Free base M5 (ESt+) + m
p- 1- pi peridi nyQret hyl]-1, 2
napht hyri di ne- 4, 9- di or]

di hydrochl ori de (Exs

g

.

s dilnyﬁchloride

TEAGANMIA(TY *

(S
Rcim
thieno[3,2-0]pyran-2-
carbaldehyde (for a
synthesis see
W02007122258

Example 88(c))

72

Mono-HCI
MS (ES+)
m/z 454(MH)

(2R)-2-[(4-Amino-1-
piperidinyl)methyl]-1,2-
dihydro-3H,8H-2a,5,8a-
triazaacenaphthylene-
3,8-dione

(Example 16A(j) method
B)

6,7-Dihydro-5H-
thieno[3,2-b]pyran-2-
carbaldehyde (for a
synthesis see
W02007122258
Example 88(c))

73

Mono-HCl
MS (ES+)
m/z 454(MH™)

(1R)-1-[(4-Amino-1-
piperidinyl)methyl]-1,2-
dihydro-3H,8H-2a,5,8a-
triazaacenaphthylene-
3,8-dione
dihydrochloride
(Example 13A(k) or
15(d))

6,7-Dihydro-3H-
thieno[3,2-b]pyran-2-
carbaldehyde (for a
synthesis see
W02007122258
Example 88(c))

74

Di-HCl
MS (ES+)
m/z 448(MH™)

(1R)-1-[(4-Amino-1-
piperidinyl)methylj-1,2-
dihydro-4H,9H-
imidazo[1,2,3-i]-1,8-

naphthyridine-4,9-dione
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3, 4-Di hydro-2H1, 4- benzot hi azi n- 6-
W200308'WOg0Bidse 214) 78 Di - HCI
(1R -1-[ (4- Am no-1- piperidi nyOret hyl] -
di hydr o-4H, 9H m dazo[ 1, 2, 3-i] -
di hydr ochlori-de—{Exanple5A(
benzot hi azepi n-7-
4- 0x02, 3,
synt hesi
Bor aneTHE

"1- w

car boxyl

t et rahydr
wi th W02

at e,

2 3

1, 2-

B
4

car bal dehyde (for a synthesis see
M5 (ES+) m z 478( MHPLTEPSPISNNG21

8- napht hyri di ne-4, 9-di one

4 5-tetr

car bal dehyd< ’

ahydro 1, 5-

=3

benzot hi azepi ne- 7-

4. 5-Tetrahydro-1;
(prepared from net hyl

car boxyl

dihydrochloride
dtenfokmialp

ee W)2
0 give
then
o-1,5- B

enzctR(M

610, Pi
E? 23, b
éll

n- 7 yl@ hanol

epar ati c)) by U eai N
ey
Li

*Al
and

gve
al |y

rE{’PR W[?‘Ammo I-

pgpze% I&_n}g)methyl] 1,2-
dilkyslio-fHERAH-
imidazo[1,2,3-if]-1,8-
naphthyridine-4,9-dione
dihydrochloride
(Example 5A()))

4-0x0-2,3.4,5-
tetrahydro-1,5-
benzothiazepine-7-
carbaldehyde (for a
synthesis see
WO02004058144
Example 128(¢)

76

Di-HCl

MS (ES+)
m/z 463(MHT)

(1R)-1-{(4-Amino-1-
piperidinylymethyl]-1,2-
dihydro-4H,9H-
imidazo[1,2,3-i1-1,8-
naphthyridine-4,9-dione
dihydrochloride
(Example 5A())

8-Methyl-2,3-dihydro-
1,4-benzodioxin-6-
carbaldehyde

(Prepared from 8-bromo-
2,3-dihydro-1,4-
benzodioxin-6-
carbaldehyde (for a
synthesis see
W02007122258
Example 31(c)) by
palladium catalysed Stille
coupling with
tetramethyltin)

77

Free base

MS (ESH)
m/z 464(MH™)

(1R)-1-[(4-Amino-1-
piperidinylymethyl]-1,2-
dihydro-4H,9H-
imidazo[1,2,3-i]-1,8-
naphthyridine-4,9-dione




110 79 Di-HCL MB (ES+) miz 466(MH#) ONN---....... -

(1R) - 1- [ (MOANSHESMPI peri di nyl ) met hy1] - 1, 2-

di hydr o-4H, 9H m dazo[ 1, 2, 3-0-1, 8-

2008/ 128942PCT/ EP2008/ 054621

di hydr ochl ori de

H11, F
PCT/EP2008/054621

napht hyri di ne- 4, 9-di one WO

dihydrochloride
(Example 5A())

3,4-Dihydro-2H-1,4-
benzothiazin-6-
carbaldehyde (for a
synthesis sce
WO02003087098
Example 214)

78

Di-HCl

MS (ES+)
m/z 478(MHT)

(1R)-1-[(4-Amino-1-
piperidinyl)methyl]-1,2-
dihydro-4H,9H-
imidazo[1,2,3-i/]-1,8-
naphthyridine-4,9-dione
dihydrochloride
(Example 5A())

2,3,4,5-Tetrahydro-1,5-
benzothiazepin-7-
carbaldehyde (prepared
from methyl 4-oxo-
2,3,4,5-tetrahydro-1,5-
benzothiazepine-7-
carboxylate (for a
synthesis see
W02007016610,
Preparation 18(c)) by
treatment with Borane-
THF to give methyl
2,3,4,5-tetrahydro-1,5-
benzothiazepine-7-
carboxylate, then
treatement of this with
LiAlH4 to give 2,3,4,5-
tetrahydro-1,5-
benzothiazepin-7-
ylmethano! and finally

treatment with MnO,

79

Di-HC]

MS (ES+)
m/z 466(MH™)

(1R)-1-[(4-Amino-1-
piperidinylymethyl}-1,2-
dihydro-4H,9H-
imidazo[1,2,3-ij]-1,8-
naphthyridine-4,9-dione




(Exanpl e

5A(])) 7- Fl uor o- 3, 4- di hydr o- T oH 1, 4- benzoxazi ne- 6-

car bal dehWyaao@predar ed from 7-fl uor o- 3- oxo- 3, 4- di hydr o PEHEP2UP8/054621

benzoxazi

ne-6- carbonitrile (for a synthesis see W2002056882,

Exanpl e 8(b)) by treatnent with diisobutylal um ni um hydri de)

on—A:

Prepar at i
6, 7- Di hyq
3,4,6-Tri
t he net hg
459-79.

ir o[ 1, 4] di oxi no[ 2, 3- e] pyri dazi ne- 3- car bal dehyde |@#ydrochloride

chl oropyridazi ne 5This was prepared by a slight] (Zearhplei5a)pn

pd of Kagnar eta!, Nucl eosides & Nucl eotides (1994), 13(1-3),

7-Fluoro-3,4-dihydro-
2H-1,4-benzoxazine-6-
carbaldehyde (prepared
from 7-fluoro-3-0x0-3,4-
dihydro-2H-1,4-
benzoxazine-6-
carbonitrile (for a
synthesis see
W02002056882,
Example 8(b)) by
treatment with
duisobutylaluminium
hydride)

10

15

20

25

Preparation A: 6,7-Dihydro[1,4]dioxino[2,3-¢]pyridazine-3-carbaldehyde
(2) 3,4,6-Trichloropyridazine

This was prepared by a slight variation on the method of Kasnar et al,
Nucleosides & Nucleotides (1994), 13(1-3), 459-79.

Hydrazine sulphate salt (51 g) was suspended in water (250ml), heated to reflux
and bromomaleic anhydride (90.38 g) was added dropwise . The mixture was heated at
reflux for 4 hours then cooled to room temperature. The reaction was repeated with 29g
hydrazine sulphate, 53g bromomaleic anhydride and 130ml water. The precipitates were
collected by filtration, washed with water and acetone and dried as a combined batch in
vacuo to afford 4-bromo-1,2-dihydro-3,6-pyridazinedione as a white solid (113 g).

The solid in two batches was treated with phosphorus oxychloride (2x200 ml) and
heated to reflux for 3.5 hours. The mixture was cooled, evaporated and azeotroped with
toluene. The residue was partitioned between dichloromethane and saturated aqueous
sodium bicarbonate solution and extracted with DCM twice more. The organic extracts
were dried and evaporated. This residue was re-dissolved in dichloromethane, and
chromatographed on silica gel (300 g) (DCM as eluent) to give a white solid (101.5 g,
87%).

(LC/MS analysis showed ca 20-30% impurity, isomers of bromo-dichloropyridazine).
MS (+ve ion electrospray) m/z 184/185/186 (MH+), trichloropyridazine.
MS (+ve ion electrospray) m/z 228/229/231 (MH+), bromo-dichloropyridazine.

(b) 2-[(3,6-Dichloro-4-pyridazinyl)oxy]ethanol
A solution of ethylene glycol (55 ml) in tetrahydrofuran (200 ml) was treated at
around 0°C (ice bath cooling) with sodium hydride (60% dispersion in oil, 5.9 g) over 40
minutes. After the addition was complete, 3,4,6-trichloropyridazine (27 g) containing
isomers of bromo-dichloropyridazine as impurity was added portionwise and washed in
with more dry THF (50ml) and the mixture was stirred at 0°C for 1 hour and then at room
-123 -




Hydrazi ne sul phate salt (51 g) was suspended in water (250nml), heated
to refl uwwendosirzendml ei ¢ anhydri de (90.38 g) was added PETEPRIESHS4621
The m xture was heated at reflux for 4 hours then cooled to room
tenperature. The reaction was repeated with 29g 10 hydrazi ne

sul phate, 53g bronmomal ei c_anhydri de and 130nl water. The cipitat es
were col | éempetatyye ¢vernightt Themixuesiues ecaneentigiadedto b(ﬁdfoaw)éﬁ@ dhediwitkd
as a conbiagesbuddbdilimi bicarbenste sodutiinf amd@xtracted with chloroform (5x) and ethyl

2 hgr omD- Ly azetsiﬂeftw InS cGnbihLd efgahﬁ%%ga@ wafe @%gf{ea R@hg@emxnd dfidd-8veétkodium

s 00, it s hbieRadEbirored B e SP Syt AGT Rl 3y RS v

cool ed? eVapyrAEHOWRPVETESItEARE FifarAings whitfsedid (fmé £ 8310 FENiAHENE

parti ti ongdmbéimeededvative i ®18¥dhane and sat urated aqueous sodi um

bi car bonatygg é.libhgp:c ROGHrENHH RN 1 +HCM twi ce nore. The organic
ﬁ?ﬁ

O AT SRy v, oo Sedl od

Pes ge 00 g) (DCM as
eluent) to give a white solid (101.5 g, 87% 20 (LC M5 anal ysi s
showed0 ca (2B-80bro-Gpudihygro[ 1.4 s [28- cﬂpyndazumechl oropyridazine). M

(+ve ion el ect rOsdLAN of 1(3,6LEEHISRD ? ]elﬂidﬁbl Sin@fitink damk Beomo-
MS (+ve | rlvét?v%t('ig 36! fay b7 oﬁ%ﬁld%? Ziidxah L) was treated with lithium

br ono- dICh

2-1(3, 6- DATids ilg ??a@%)i fRpeytiey red i at;_f%%n dmRArtre 197 1 bowsmedse

gl ycol (5Brgrin) then hf:at:d ahlldy 6F eveaniglit2 he reatiaramixtureavasdiuenchad saaved.4-
(i ce bath d&nahe,Bin ﬂbbd—b.ra&@dl“mdmtwhlm vBfiatdi sprilS i clnmcntakéd to FH 9 vgdh
over 40 mswiféroclﬁglt Ehcili R g’gﬂi idt@cpt 6%9 MRLEE Gras added and the residue was

o oo i CEREP) o Zc:h@e il patea nsh T PaTEde Fon aabiteg

in wth nopkd MEHE?OS@r{mntamgqae oyof gbsomAsPesiasy.red at OC for 1

hour and tMg+atioheRutrospldd m/z 1M8)5Q0 BMHEL 242D Bt BR26081054621
t enpepgt ure over n| ght The m xture was concentrated (to 1/3 vol une)

th | t dj bi t | ut d t ted
wth chi oGh e tus g5 Bp PRI EARD b nad or gant .
extracts were vb"a B W\Pﬁ%‘ﬂ@l’%? ddlﬂydé‘é[ldﬂélpx@@&ﬂ Insinytidasag & 3ahe 0079

evapor at ednalhdorithieing@ai HE% oif h foearad] spicfes amdinvalsdxgdthang @#0QHHT) 97af d8dassadd
dried 5 i QindeNASMBr U Hin NG BirAlhi(trifhcANBhAY, hﬁfeﬂjaﬂgdlﬁ 9(18 §bﬂa§b1um

Cl ect rgspra@m%t%i“%%ﬁ&%%f e ﬁggﬂgfo% i 90'111? pLoRa
(MEH) | bF GRbIAL P el The GRISHira e R oL E, ? rh g Gooledar
di oxi no[ 2 e3amirpigd taldizness. Thfsmhxjuneomsdfeated with aqueous sodium 1carbonate

2- [ (3, 6- disgltioh @nd cRtydckedas fth@)@d\hema:{wd wére iz Q$odgurs euiphd1e)) B¥porated
derivati Vea%l&:]d? ]i%gl,dgec Zl h@ﬂﬂ é g"jﬂog %iﬁﬁ‘fﬁ wifh &160% | acetate
treat gg % /g ort ons aFle

stirred at” ]?eé‘&i’ﬁ ta rpé‘)df F( P&d pufeh arn R ERCTIN

110 C overMBghte ioTle fféaitr%Y)On/Zrhﬁﬁt(M%)was quenched with wet 1,4- 15

di oxane, then |ced wat er. The sol ution was evaporated to hal f vol une,
taken to ng Bg%dwdr ochloric aci d and evaporated to dryness.

Wt er was ade i due hl. or
dried %sodl um %P@H‘é‘f f%ﬁ@‘ aﬁp@ﬁil}’g ’gﬁo{?’fll}? <! GISE’/XT &aezné @ﬁ%@éﬂ J4-
g, cal¥7vdiewostwateri(pQP wl 180 81, 6polad By ispvasgeaetedsyith psaqueges sabyion of
el ect r osprayiumitetrokid B% & v, Wbtl) adlso/deunt Beriddatd (43Q). This mixture was
allowed to warm to room temperature and after 7 hours under stirring the mixture was
evaporated to dryness and azeotroped with 1,4-dioxane. Silica gel, 1,4-dioxane and
chloroform were added and the mixture was evaporated to dryness overnight, then added
40  to asilica column (400 g) and chromatographed, eluting with chloroform then 0-100%
ethyl acetate in hexane, to afford a white solid (7.55 g, 64%).
MS (-+ve ion electrospray) m/z 167 (MH+).
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(d) 3-Ethenyl-6, 7-di hydro[ 1, 4] di oxi no[ 2, 3- ] pyriﬁdazi ne A

sol uti on WO 28081BB20- 6, 7- di hydr o[ 1, 4] di oxi no[ 2, 3- c] pyr i FELATER0BYI4@1
g, 0.079 nol) containing ca. 15% of a bronb species in

di met hoxyet hane (400 m ) was degassed under argon for 10 min then
tetrakis(tri phenyl phosphi ne)pall adium (0) (2 g), potassium
25carbonate (10.33 g), 2,4,6-trivinylcyclotriboroxane pyridine

conpl ex ( Blioldgdicg) Aatidityvat er (55 nml) were added. The mi xture was

heated at Qpificiddial 484U NnssANd cool ed and evaporated to dryness The
m xture i um hi car.bo ol u

mture vd= VPRI S 0 L My i ke
evapor at e m@l epd LekosptapeStendastninstivtaitd Ibwcgmmee Cf( o Qppument
el uting WIM'V]—A(F— TRRMods fior| DikwtimhBuscibilitg Tasie forBacwriditg Grbw AD&robiudly"

(6.43 g, ?@hﬁ& WQERestdANH &ridl rt@ﬁ-tfbl@?ﬁluﬁénﬁraﬁéﬁlg ¥ 0. ﬂ‘lf@ td Pimcg/ml.

el ect rospray) H Wﬁm i P‘téﬂ’ HS'E n%?}% g(/ﬂiﬁéw Spde&%w %’3 ﬂ§’ lowest ,

3-et henyl-6, 7- %I ne
35di oxane/CRBEEiTa{iEDot FAmpeand gm??refae%ea “(B?Pﬁedatﬁ

aqueous scalsmtnmldetafmmmgﬂaerMIélmdponie (4%W/V 25 m) and sodi um
periodate (43 @omﬂaﬁnﬁs Wie 2l e R1atvd g @inb QR -HShi A dFlzdrsthe) @Blected from

tenper at ués‘?c%p%gzg)cgccus aw euLJ Ot t&’cBE‘éHs é)??%tjﬂ 1'5*{]”?9 ZE& %ﬁfﬂ%&%y%’g‘?ﬁl@‘ i'ca gel ,

evapor at e ot rope oxane
1, 4-di oxarfé’feéﬁﬁocém 6‘16*r F%OQQFG 4™ he mi xture was evapor at ed

to dryness overniadditiontdogmpoandicse4Gvaloatad spdings Hreminagati yeiorgaryms pelected

ﬁhr omasg Ogrfﬁﬂﬂﬂ%emgﬁhﬂusﬂ Mﬁntz&b o Rt dfaarartMeR, BschoRbhie bl Pseadimimsi n
exane, ,

el ectros pr ay "r%;sg P’éﬁi’vg I, (}3{,&%05&\% c%@a%g/% 12’%@3 %éé% éllEéP} O8] ({gﬁ%séef[a

Bi ol ogi calP"#EEPRRe g1 VigpioRes HEHORAHY Assay:  Whol e-cel |

antim crobial deachefthe 11/5@51 Framplen peidenifiddrin e presansapnlicetion §xeept ng
the 5 C i rExaaiplarid -1 76-19, ywaSttesnsiin cs | castine extraplffiddSialt ardice aenfded.

procegyr e, oG WikiMyisVhiofel; the ¥k iyt Had! a%ﬂ@ QZﬁﬁrﬂ%@ﬁﬂn@ﬂd étlta}’n dest s

for Bacterl a, t hat

Sorial tadPbPTE %ﬁtﬁ%ﬁg&ﬂ@mﬁiﬁéﬁﬁgxw SigEE RO ol Elie S\l Raagn,
mi ni mum i AIBESBE/ ] eariBe RS @l { *C)newééhed@gﬂlfﬁlﬁEﬁe‘éébQ‘ﬂ%’eF‘Pf@sﬂé%aﬁt
concent r atonestraih of enpy wnghntdmatisted hbdict atdeast sndErargplowadha MIChaZrghml.
reader was used to 1l0assist in determning the M C endpoint.

Conpoyads W1 5.64a #3) A0, A09L ASTRGTAMLRRRIALNR OF gani sms, el ect ed
o WWWW N 88 (RIS MGk ElRa
pyogenes, Ent er dedBraseremeatal the mingnusy i SF EQRCCRIRA
| n addi t i eempoundwanpefamed iedameds Sdt-beftoinmgpo G aenataigaetitoeplateg diendwe-
sel ect ed ¥pldfdregtiiteesiB R htdt DVIBOI suenda s, 400pnaweld rrfoahad. Hed jusof these
Escheric h'(ﬁ‘ug ibtiosPLd 2ARAAS 95 ul of Middlebrook 7H9 medium. (Lines A-H, rows 1-10
30  of the plate layout). Isoniazid was used as a positive control, 8 two-fold dilution of
Isoniazid starting at 160 ugrnl“l was prepared and 5 ul of this control curve was added to
95ul of Middlebrook 7H9 (Difco catalogue Ref. 271310) + ADC medium (Becton
Dickinson Catalogue Ref. 211887). (Row 11, lines A-H). Five pl of neat DMSO were
added to row 12 (growth and Blank controls).
35 The inoculum was standardised to approximately 1x107 cfu/ml and diluted 1 in
100 in Middlebrook 7H9+ADC medium and 0.025% Tween 80 (Sigma P4780), to
produce the final inoculum of H37Rv strain (ATCC25618). One hundred pl of this
inoculum was added to the entire plate but G-12 and H-12 wells (Blank controls). All
plates were placed in a sealed box to prevent drying out of the peripheral wells and they
40  were incubated at 37°C without shaking for six days. A resazurin solution was prepared
by dissolving one tablet of resazurin (Resazurin Tablets for Milk Testing; Ref 330884Y
VWR International Ltd) in 30 ml sterile PBS (phosphate buffered saline). 25 pl of this
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aerugi nosa, Proteus nzirabilis, Enterobacter cloacae, Enterobacter
aer ogenesWORDP@HZBHEZ| a pneunzoni ae and St enotrophononas IPGCATERSMISI0SIG]L
Each of the |isted Exanples, as identified in the present
application, except Exanples 71-73 and 76-79, was tested in at | east
one exenplified salt or free base form 20 Unl ess ot herw se noted,
the test egolmiignisas sddpsddo gash welkduoreaceaemwasmesusd (§pectpmaxMp dalecular
one of th®wigsfiximtibn 530nth,dwisdon FPdrm} dfter d& eyt ito detofmibs drepVI#C 9alue.
\gﬁr”" 22 h?rg an Mﬁanrgﬁas"lpﬂ,{:ﬂ?; 62?‘7}93'2% Psoﬁ,grf@f[l?, 1%, q]gml, £35120008-30f 3‘%1@6-
gani s [ . [ V. :
't e andiod0 et 32nf 68 gy 518 My (RaDeim G SRE R0
Mycobaét enribition BesayuEsamplesdzRy At Bi lin [28sld, 164, 19A, 2§, 23-26, 28-32,
measur enent, T, 3040, f2ni4ndd, 4 H0bE 6,d%and @3cbowedian MAC(WhE)offlowershan2.0
test efl_ tcorﬁgﬁﬁl NEx RSB AT %R!‘?@J 123 M?ﬁdiz?,_ Ifdpé}tz_s,bmeofazb%gm?y,r?p@nd 56
mcrotiter S n i]lutions in nea starting
at 400p. MSI\}\@F%}%neMI(-gS’%%l&%ﬁ%vgg/g{l%g%qu%ése drug solutions were added
to 95 pl of M ddl ebrook 7H9 nedium (Lines A-H rows 1-10 30of the
plate layout). Isoniazid was used as a positive control, 8 two-fold
dilution of Isoniazid starting at 160 pgml-1 was prepared and 5 pl of
this control curve was added to 95pl of M ddl ebrook 7H9 (Difco
cat al ogue Ref. 271310) + ADC nedi um (Bect on Di cki nson Cat al ogue Ref.
211887). (Row 11, lines A-H). Five pl of neat DMSO were added to row
12 (growth and Bl ank controls). 35The inocul um was standardised to
approxi mately 1x107 cfu/m and diluted 1 in 100 in M ddl ebr ook
7H9+ADC rnedi um and 0. 025% Tween 80 (Sigma P4780), to produce the
final inoculumof H37Ry strain (ATCC25618). One hundred pl of this
i nocul um was added to the entire plate but G 12 and H 12 wells (Bl ank
controls). Al plates were placed in a sealed box to prevent drying
out of the peripheral wells and they 40 were incubated at 37C wi t hout
shaking for six days. A resazurin solution was prepared by dissol ving
one tabl et of resazurin (Resazurin Tablets for MIk Testing; Ref
330884Y WRR International Ltd) in 30 m sterile PBS (phosphate
buffered saline). 25 pl of this - 125- WO
2008/ 128942PCT/ EP2008/ 054621 sol uti on was added to each well.
Fl uorescence was neasured (Spectramax Mo Mol ecul ar Devi ces,
Excitation 530nm Em ssion 590nm after 48 hours to determne the MC
val ue. Exampl es 1-4, 5A, 6A, 7-9, 12, 13A, 14, 15, 16A, 17A
19A, 20, 23-32, 34, 37- 44, 46-50, 53-57, 59 and 63 were tested in
t he Mycobacterium tubercul osis H37Rv 5inhibition assay. Exanples 2,
4, 5A, 6A, 7, 8, 12, 13A, 14, 16A, 19A, 20, 23-26, 28-32, 34, 37, 39,
40, 42, 44, 46, 49, 50, 56, 59 and 63 showed an M C val ue of | ower
than 2.0 jig/m . Exanples 4, 5A 7, 8, 12, 13A 14, 16A, 19A, 25, 26,
30-32, 37, 40, 49, 50, and 56 showed an M C value of 1.0 gg/nl or
|l ower. - 126 - dains 1.A conmpound of fornmula (I) or a
pharmaceutically acceptable salt and/or N oxide
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thereof: " A-NR2 -URS C:tN,.vNN'):) | Rlb/".%": |-rs?la ZZR (I) -
wherein: Z1 and Z2 are independently selected fromCH and N, 10 R a
and Rib are independently selected from hydrogen; hal ogen; cyano;
(ClL.6)al kyl; (Cl.6)alkylthio; trifluoromethyl; trifl ooronethoxy;

car boxy; hydroxy optionally substituted with (CL.6)allcyl or

(C1_6) al kgyagisubstituted( G _6)al kyl ; 7

(C1. 6) alkoxysubstituted(Cl _6)al kyl ; hydroxy (Cl_6)al kyl; an am no
group optionally N-substituted by one or two (Cl)al kyl, fornyl,

(CL1. 6) al k}xl car Aseyipound ¢fformila (Ryir aphphmaeghticatly apeeptable saktdind/or N-oxide
am nocar bggyhgwherein the amno group is optionally substituted by
(Cl4allcyl; provided that Rla is Hwhen Z2 is Nsand 12.113 is H when

Z1l is N, R2 is hydrogen, or (G _Loal T N& T'GH& her with R6
forms Y as defined below, 20 Ais a groyp (i): in which: R3is as
defined for Ga and Rib or is oxo and {s 1 or 2: or Ais a group

or W and WB are
EXis 0, CR4R8, or

(ii) wherein: W, W2 and WB are CR4
CRAR8 and W represents a bond
NRG; one R4 is as defined a anff Rib and the remai nder
and R8 are hydrogen or one R4 and e together oxo and the

renai nder are hydrogen; R6 i R'Ryadr gén 2(C ?apbyl; or together
with R forms Y, R7 is hydrogen; hal ogenh; hydroxy

opt i onal IWhes¢iBstituted with (Cl.6)allcyl; or (Cl_ 106)allcyl; Y is
CRARBCH2; CH2CRAR8; (C=0); CR4AR8; CR4R8(C); or (C=0)CR4R8; or when X

S R0 P d QORI R SBLF RN A IR U5 sel ected from €

10 RlaandR1bare independently selected from hydrogen; halogen; cyano; (Cy.g)alkyl;
(Cj.g)alkylthio; triflucromethyl; trifluoromethoxy; carboxy; hydroxy optionally
substituted with (C;_g)alkyl or (C;.g)alkoxy-substituted(Cj.g)alkyl; (Cj.g)alkoxy-
substituted(Cj.g)alkyl; hydroxy (C1.g)alkyl; an amino group optionally N-substituted by
one or two (C1.g)alkyl, formyl, (Ci.g)alkylcarbonyl or (Cj_g)alkylsulphonyl groups;

15  and aminocarbonyl wherein the amino group is optionally substituted by (C1.4)alkyl;

provided that R12 is H when Z2 is N and R1b is H when Z! is N;

R2 is hydrogen, or (C1-g)alkyl, or together with RS forms Y as defined below;

20 Aisagroup (i):
R
‘/7H/ i
~

(ia) or (ib)

in which: R3 is as defined for R12 and R1b oris oxo and nis 1 or 2:

or A is a group (if)
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15 R5 is an optionally substituted bicyclic carbocyclic or

het erocyclic.ring system (B): 7X2X3 ((a)l(b) Y2 (3) containing up to
four heteroatons in each ring in which at |east one of rings (a) and
(b) is aromatic; 20Xi is Cor N when part of an aromatic ring, or
CR14 when part of a non-aromatic ring; X2 is N, NR13, 0, $(0)x,
CO or CR14 when part of an aromatic @f non aromatic ring or may in
addi tion be CR14R15 when part of CHeomatic ring; X3 and X5 are

i ndependently N or C 25Y1 is a&{p atom | i nker group each atom of
which is independently sel ected ‘q@%ﬁ NR13, 0, S(0)x, CO and CR14
when part of an aromatic or non-aroatic ring or may additionally be
CR14R15 when part of a non aromaticl ring; Gi Y2 is a2 to 6 atom
| i nker group,,each atom of Y2 being independen%ly sel ected from N,
NR13, O, §b®¥¥¥ CO CR14 when part of an aromatic or non-aronatic

ring or 30 rray\wlglw%umwSIayeQR‘lﬁRMRlS when part of a non aromatic

4 9 dependent | v sel ectad from H
(CL4) al kyl t hi & WRARO W 2 e Eﬁfﬂ%‘?{ ! RS bondpe e WE and

(C14) & koxycarKom@LCR(‘ﬁ,m)IﬁR | car bonyi ; (01 4)a| koxy (Cl4alkyl ;
hydroxy; hydr o 4 |&%edf&ﬁm&h@bﬁm cﬁt RE ebrﬁ?ﬁl‘ogenor

am no or am npcarb opt I onal Y o0 -su stltuted
(Cl_4)al k$aeR ands&gare&ﬂgp 5>Xﬁ@9 d thsyemainder arphxdiogeniox o each
ng It st I Pdgpgnﬂéiﬁﬂyﬂrdgen?f((ﬁ RyTebrty eélzér%ﬂﬁkﬁyénm+ onal l'y
substituted by, a

trifluoromet hyf ﬁyq’@gr&&ﬂ’ll}é‘?ﬁé L{%TXY Jélfih% gb‘g@nwafh?cl-@alkyl or (Cq-
(Cl_4al kgalgkbonyl ; (C1_6)al | cyl sul phonyl ar ni nocar bonyl wherein
the amino gro R8s L upe Yo 4, 8.
and 10each x :Jisalél% eggg ﬁg tR R Sd aé:ggr(%lan) k“}!
claimi1 \/\herel‘HW]IeP Elc% %FP‘%R g{gqﬁlg{ep(qspl}ta@nﬂs N and Z2 |s
CH, or

U is selected from CO, and CH3 and
15
R3 is an optionally substituted bicyclic carbocyclic or heterocyclic ring system (B):
\ X‘ /xz\xs /\
Q (a) | (b)
1 __,,b '

containing up to four heteroatoms in each ring in which
at least one of rings (a) and (b) is aromatic;
20 X1 is C or N when part of an aromatic ring, or CR14 when part of a non-aromatic

B)

nng,

X2is N, NR13, 0, S(O)x, CO or CR14 when part of an aromatic or non-aromatic
ring or may in addition be CR14R15 when part of a non aromatic ring;

X3 and X5 are independently N or C;

25 Y1 is a0 to 4 atom linker group each atom of which is independently selected
from N, NR13, 0, 3(0)x, CO and CR!14 when part of an aromatic or non-aromatic ring or
may additionally be CR14R15 when part of a non aromatic ring;

Y2 is a2 to 6 atom linker group, each atom of Y2 being independently selected
from N, NR13, 0, S(0), CO, CR!4 when part of an aromatic or non-aromatic ring or

30  may additionally be CRI4R15 when part of a non aromatic ring;
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15(iii) Z1 is CHand Z2 is N. 3. A compound according“to any preceding
claimwherein Rl a is hydrogen and R b is hydrogen. 20 4. A conpound
according to any preceding claimwherein Ais (ia), nis 1 and R3is "~
H or hydroxy in the 3-position, Ais (ii), Xis CR4R8 and R8 is H and
R4 is Hor OH, or Ais (ii), Xis 0, RT is Hand W, W and WB are
each CH2. 9 8 i e

pi peridin-4-yl aqr df\R?r gPQlciim 1%9%&'(1?1%@‘%1%@%:6 }gh&fﬁl %)g]rlr\ﬁlﬂlﬁ’ halo;
accor di ngcar 'ema'ﬁ? 1 -ﬁ%béd(%ft)@lkéﬁl ?]@FPW"@TI?@Y’G:I@ 1-4)alkylearbonylcripound
accordin )htkoﬁ?!(Cp.a,ﬁEﬂ' mﬁr@iﬁhﬂﬁﬂdﬂﬂ(ﬁl_@aﬁﬁl |(€131)al&69ﬁﬁﬁ1t& c$hho;
heterocy |c r|n awcﬁg(E }1] & ﬂ}'at%ml:fp b{ﬂ’tg gc 1

het er oat off& ?&ﬁl‘ AIpeeRgony %p}oga BIOnREA™ fl by 4C gty er
2-3 hét er oat onk, nmhlt@gethea;r@remdtdx@ are N, with one N bonded
to X3, or the c]

from optional Iéﬁé%stq%/ﬁgkgd{dgﬂ%ﬁ%ﬂhﬁodﬁéﬁ%yg%gﬁwg :§1 rslﬁgngt

and ring OYydseH, gb-lﬁﬂ?tlk@‘)’aﬁﬁl-ﬁ’m o3 hglogr grfluoromethydi(fa-adalk Fféﬁs‘lcl-
one het eralkerycarbdnil;§C1.3)al fiﬁ@] W R antinodB@oRyIRHerkin
otherth{éaﬁo§ |9Q %)al er @’ﬁ-@ l?ﬂﬁ’ orO S, CH2
or NH bo 3“151501"05 y&“%?‘rﬁ'b Sepstpted by %f‘ ﬁf"‘gf clains 1
to 6 ldherei n R&chg isindepdndently @l or 2.

3- oxo0- 3, 4-di hydr o- 2H—pyrido[3 2-b] [ 1, 4] oxazi n-6-y1

3- oxo- 3, d|h ro 2H— t hj azin-6-yl
2, 3-di hydro- [1 ‘%ﬁf?% ﬁ@%&éﬁﬁh?eyi

[ 1 3] oxat hi @iho[ 5 an]i rardbmth@Hrl

56-fl uoro-2 di oxin-7-yl

2, 3- dlhydroE§ bﬂ@é ||no ggﬂpﬁ%yrldln 7-yl

3, 4- ﬁhydrolﬂ amG cand Wi din-6-y1

5-fl uoro-2, 3- dlhydro 1 4- benzod|OX|n 7-yl

5- b 2. 3-dih di
ST byt o peh SRRONT: Rerditeg T S pricedtie sl BeseiaR g brdrogrmuan R 1P

2

sel ect ed if hpdrogen.

1- ({4 [ (2,3-D hydro[ 1, 4] di oxi no[ 2, 3-c] pyridin-7-yl met hyl )am no] - 1-pi p
eridinyl }met hyl) -

1, 2- 8P hy dr o- 314 sempennd aggordingdo any: Brespding ylaim avturain di is i), n is 1 and R3 is

15 tlh( I{ ;14(14 dr Bldey:avt fnithe Qlpasifios] RYY (0 X iSCRARB LhY RETS podmd R4k RES OH) ¥ }

me

di hyéro i’t—f él!ﬂn’ﬁfso%vﬁ*llsz‘*%“‘%/\)‘il 2 %%SWFH?%CIZ{QQ- di one;

1-({4-[(2, 3-Di hydro[ 1, 4] di oxi no[ 2, 3-c] pyri di n-7-yl met hypam no] - 1- pi pe
i di nyl th :

1. 2- gy o- 44 SYEPERseirting e § whereagh et grprggiding

4-[ (R Bréf etb)f"oxo 3, 4-di hydro -2H—pyr|do [3 ,2-1)]

[ 1, 4] t hi azi n- 6-yl met hypam nol -

6. A compound according to any preceding claim wherein U is CH».

7. A compound according to any preceding claim wherein R? is an aromatic

30  heterocyclic ring (B) having 8-11 ring atoms including 2-4 heteroatoms of which at least
one is N or NR13 in which Y2 contains 2-3 heteroatoms, one of which is S and 1-2 are N,
with one N bonded to X3, or the heterocyclic ring (B) has ring (a) aromatic selected from
optionally substituted benzo, pyrido, pyridazino and pyrimidino and ring (b) non aromatic
and Y2 has 3-5 atoms, including at least one heteroatom, with O, S, CH» or NR13

35  bonded to X3 where R13 is other than hydrogen, and either NHCO bonded via N to X3,
or O, S, CH» or NH bonded to X3.

8. A compound according to any of claims 1 to 6 wherein R? is selected from:
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20pi peri di nyl }met hyl ) -1, 2-di hydr o- 4H, 94 i mi dazo[ 1, 2, 3-ij] -1, 8- napht hy
ri di ne-4, 9-di one;

(1R -1-({4-[([1, 3] Oxaf hi ol o[ 5, 4-cj pyri di n-6-yl met hyl ) ami no] - 1- pi perid
i nyl}methyl)-1, 2-

di hydro-4H, 9H i mi dazo[ 1, 2, 3-0-1, 8- napht hyri di ne-4, 9-dione; (1R -1 -(
{4 -1(2, 33JoxBBH GinlydroP I YYARE3I 200][1 dJckagihipyll di n- 7-yl met hypar ni no] - 1

pi peri di ndexadihgibydm-2H-pyridelde- ol Slbiagingylo 1, 2, 3-0- 1, 8- napht hyri di

ne- 4, 9- di »B&lihydro-[1,4]dioxino[2,3-¢]pyridin-7-yl

25( 1/ 2) - 1§44 of%[3480]ﬂ-ﬁ'fdlﬁ‘%yyqr° 3-1isoqui nol i nyl met hypar ni noj - 1- pi pe
ol

ridiny, ﬁq%d&ggérﬁenf"%wﬁjn k. napht hyri di ne- 4, 9-dione; (1

1, 2-di
R- 1- ({QP(@Yﬂr@WmmBﬂhﬁﬁ'ﬂm@mﬁ{}d] pyri di n- 3-yl net hypani no] - 1-

pi peridi gyh}mbhﬂyr&ﬂtlﬁyﬂﬁ%&lﬁéﬁ“ m dazo[ 1, 2, 340] - 1, 8- napht hyri d

I ne-4, 9-di'gne;
(11?) - 1- (f{ﬁlﬂf”(olz 3-dihyideer! drbangpdionincT3Y r i di n- 6- yI met hypani no] - 1- pi peri
g 6 le }rretswérbomtro-z l_E-dmydro 14—1benz%d;g;](m-l7 81 hthyr i di ne- 4. 9-di

| z20 napht hyri di ne- i one;
(1R) - h%g'[dﬁgéfp%e EM ryzi‘no[z 3-c] pyridin-6-yl net hypam noj - 1-
pi peri d| nyl | met hyl ) -1, 2-di hydro 4H, 9H i m dazo[ 1, 2, 3-01- 1, 8-napht hyri d
| ne-4, 9- d.one; A compound according to claim 1 selected from:

74({1- (41 423 Dihydrofil MEndihi3 % piridid et igl)dmbicl- BpieRMh metiyly-

| -y1) met dro 3H. aphthylen ione:

4 pl p%rl d n{%— I nbﬁnﬁ?’ﬁ Tl]pyn m—é tgp:ll),rl amz?n - %ﬁa%ln myﬁmetﬁ)% tiom tri
351 [ (4- {cpl(lssiro»ébmiﬂmm:mﬂ52;3-2ﬂ+118—namlnmhnn—fb,21dmr@, yOnet hyl ] ami no} - 1-

pi peri di nyt{)4r[m ByDihydroBt, @diw@lid[i' QH:]Bjrhdlﬂ’-ﬂdﬁmih}/l)amﬁrd?ll -iperidiapl} eyl d

i ne-4, 9- 9 dro 4H9H— 1,2,3-ij]-1.8-naphthyridine-4,0-i
) et A B3 2 dshfdrolz AR A i M RTIRRIE ]

di hy@Po- mmmdnya}lgetéal)tlpz é#wé&ﬁ% Wd%l 3,38l .8aphthyridine-4,9-dione;
(1R) 1- ({ARF1 {8, Bﬁkﬁﬂﬁlmﬂf} QWWdMEMW!)Wm@1m1§BMMWWhN
-1- 40 d1h dro-4H9H mudaz 2 3-4j]-1 8 -naphthyridine-4,9-dione;

pi peri d| 41{/ )3-]3) Zn dﬁﬁ?‘t}/ﬁh%?‘ﬁ&ﬁ%ﬁ)ht hyl ene- 3,
[Sidhogﬁma gﬁéxyéhm 1ef y -' e } rZé -if]-1,8-naphthyridine-4,9-dione;
pi pe%d. R bl 6 *zliea'ahxdip& segEnplinylmetiyDaming}-4 pipsridiny] hepednd- 3

8- di one; 1,2-dihydro-4H, 9H-1m1dazo[l 2,3-if]-1,8-naphthyridine-4,9-dione;

( 2R) - 2- ({(fdﬁ-i-'( ﬁt(@ﬁbhiy@f@ﬁﬁ—&ﬁbﬁﬂﬁ[ﬁbﬁﬂﬁi-gl)ﬂi%&ﬂi%l)ﬁiﬂd}ﬁl 1- pi peridi

—v-

yl } et h
d| hy dr o- )tl r2I dlhgdr g éy phthynd1ne-4 9-dione;
(25) - 2- (LAY lmlfﬂ 3.4 m ér aPiPFEﬂmBil}ﬁ\eH’é( I di
nyl ) g8t h>l|,%-d1 me-4H 9H-imidazo[1, 2 3-if]-1 8—naphthyr1dme-4 9 dione;
di hydr o- [(SASBrHyﬂtanHé}geﬂﬁﬂ yuleden gih§T)amino]-1-

52- ({44( 1l1%éih H“mfﬁdé{é -%Q]Bﬁd'; el slaayel m
?2%‘5') { *@“‘323%*‘9%2 fEsaie Eﬁa Wi %ﬁfﬁﬁmmo

plpendmyl} ammo)methyl -dlhydro -1 4-benz ioxin-5- carbom

pi peBbdi nyl(3-+{HB+Oeto-3,3; cﬁh}dirh-ﬂdf b;420¢nBbthRains6-§hniethivijaadneabpht hyl ene- 3,
8- di one; 1per1d1n )mt;(ghjyl] -1,2-dihydro- 4H 9H-imidazo[1,2,3-i/]-1,8- naphthynd1ne-4 9-dione;

2 (14 [(4y IRBHh k6 SRU ) Bl 1Y L BB AT Dy I 2.

pi peri di YFFFB?H '2?e§§ad1"ﬁ7fﬁ fenaphihylane-3.8dignest r i azaacena ht hyl ene- 3,
8- di one; (1R)-1-({4-[(2,3-Dihydro[1,4]oxathiino[2,3-c]pyridin-7-ylmethyl)amino}-1

(25) 4@- ( pipelifihyBmistiyiyn QL dihgidroxdH, BH-10$,8a-Fihaehaphitiyleney3, sanma@am' noj
(1R)-1-({4-[(2,3-Dihydro[1,4]dioxino[2,3-c]pyridin-7-ylmethyl)amino]-1-
piperidinyl} methyl)-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylene-3,8-dione;
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(2R)-2-[(4-1 [(3-0xo0-3, 4-di hydro- 2H—]oyri do [ 3, 2-b] ’
« [ 1, 4] thiazin-6-yl)nmethyl]am no} -1-
pi peri di nyQOret hyl ] -1, 2-di hydr o- 3H, 8H 2a, 5, 8a-tri azaacenapht hyl ene- 3, 8
- di one;
(1R)-1-({4 [(2 3- D hydr o-1, 4- benzodi oxi n- 6-yl met hypam nol - 1- pi peridin

é: %}yg‘?ghz ?{4— é%ﬁ:gfx:tgméo[g A- c]gyndm @e’t@;l)mo] 1 glrpendmyl}methyl) -1,2-

(1R) - 1- ?‘%ﬂza"i“‘r‘? Y oxi n- 6- yl ). met hyl ]

am no ﬂd(lh&ﬂ%@h@ﬂfrﬁc matﬂlw@nfl@emﬂl)gmq]ﬂrma inyl} mgthyl)-1,2-
-0-1, 8 nafiiﬂwﬂlw]ldBHeZaqﬁ,sa—dlazmen@ﬂjQﬂéneH &-dlc{ne

[(7- O orm({?zt RKPSﬁ)ﬁﬂﬂbBYﬁ#-@]ﬁerﬁ%Jyﬁﬁétﬁyﬁmﬂh etfiyl)-1,2-

yl ) met hyl b 5)§£ 318 %I'(Q{e 4H 9’I+| m dazo
35napht hy rsq_![
[ (4- CthI‘ 6 %' w “21.'7b5]‘mf'_{13’ Arn- 2-

yQret hy| ]plam@ggl}methyl) -1, -d1hydro-3 8 2a,5 8a-triazaacenaphthylene-3,8-dione;
- 1- pi peri 21{{W[(?Bﬂbihyﬂl]o[L4]&)xdthh)ad[2c8-d]ﬂyﬁﬂinhhyﬁxm_{ljanﬂn&=D-l 1, 8-

naphtjfayri lsib 1)61 2-dihydro-3H,8H-2,5, 8a-triazaacenaphthylene-3 8 dione
(1R)-1-[( c}? i Hx%m °ﬂ3 datoy 4&{3;& AR |n2yl)m
et hyl Jam B’erl ypu dazo
[1,2,3 (E dgnﬂ flhﬁ r Y4 g@, 3 8a- tnazaacenaphthylcne-3 8 dione;

(1R) - 1- ({2423 mthé}m@dnrdZékclﬁwwlmﬁmdmlwnm] Ippiperididy ) wejtpd)-
hyl ) - 1, 2-1,4dihydEw3 AR FBbh f5|Sactambderdp@hlche 3.82@iph&:ny i di ne- 4, 9- di one;
Enle R) 1% ({&RB 1 2{818 3R RIrd[1 RS HORS 3213 el ngﬂh?ﬂlmﬂnoﬁ’h@nﬁéﬂ@f )
di hydr ) mmu?yrlr}ras%{ 1l %’dt?yf‘f\% iﬂs‘?fﬁwﬁﬁ 12 1.4 ngphhyridine-4.9-dione;
(1/) - 1- ({UR)- 14 {aMsthylof-HI hplopgibiglelS#-alpuyding-vineethylaminely bani no] - 1-
pi peri di rpipdridintiimythy])a; Edﬁydr@ﬂﬂlﬁhhxﬂazcﬁlﬁ;ﬁ-ﬂ-lﬁmphlhyaqﬁlnb-ﬁw dioae;3,

8- di one; (2R)-2 ( 2 1,3-Benzothiadiazol-5-ylmethyl)amino [plpendmyl}meth lf -1,2-
5 1Ry (ol A ST OBy M oy oL 1Y) A 1] - 1-pi per

i ny? nydehr mm&gh@r@g Yeivgdmsk 4 byt mebyianino)-1-
R) - 2-( MWP@@WBﬂ@-@hﬂd@éﬂfiwﬂﬁxﬁ $a-Biaznaeenanhtiunensol.8digrieper i di n

)
(2R
yl | et hy|(2R)E2-2{4-f(ByDilydBi-R BHH 2doxutilepitio [2:532 clperidinpsy mydtieylandin8}- t one;
(2 R) - 2 [(pﬂp&niiﬁﬁdfrhétﬁs&@ 12 aﬂusiaﬂwﬁmﬂizés Bt adh@khphthylie TR diyid; an no}

er| d| % RSI} ﬂgolﬁ cenap dg]—cgg’%m gthggmplﬂo;lz apae%qldé%???yﬁhgnel %

i one: 2a,5, a—tn 8-dione;

pi p
8- di
[ (2R) -3, $2©i = (3 OctiotBytrdihyd -2 Hpyaids [ 382001 1 iddthiezine breyDintetiyil Jamigo Jy 1] e
'z hyl)-  piperidinyl)methyl]-1,2-dihydro-3 H,8 H-2a,5,8a-triazaacena ﬁ}‘z&hthylene-B ,8-dione;

p

(2

i per I2 qi V. [tQJsDBm}M}olI 4-bensbdiAh B-intbtRDAARAN IO bipenaindl A1 k&
’ dhydrosdtl ‘%0[& V1-48:nashtivriding.S-ginns
Pl 3(@%1‘/ ey cyaitﬁbagﬁgmgmqt’] gheld one. 16

(1R - plpetx{imwmeﬂxynj-meuwdmwamwaaaum B-4j4 Igh himyhifleyrichinkd, 9-dione;
- pi peri di(ng)-1-[at %@hﬁx@é 0x0-3,4-dihydro- 2H—pyr1do[3 2- b][l ,4]oxazin-6-

B Y o e e L T R ER S,

1, 2-di hyﬂ% g{m -hlese-dfoxos6, B-dgydio-8Hrpypimido s 4b HéMoxezisi 2ne;
( lR) 1-[ QIQmethyI]ammo} 1-p1per1d1nyl)methyl] 1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-
[(4 FIu gqzol - 2yOrrethyI]amno) 1p|per|d|nyl)rrethyl] 1

, 2- R 79 1, 2,,3-01- n | 0
1R 40 plpexggmgld){ﬁe gl] 1, ﬁﬁ#ﬁg H-i mlc;%a?z[c?y i?gg'?%-napﬁﬁyﬁ?iﬁgﬂﬁi& "

r phoI i GhyRortef{dy((],2.8; Berdiotijatliazol s, Widethyl daniraf] 41 -Aip8rdingl} fettaybat,Byr i di n
dihydro-4H,9 H-imidazo(1,2,3-ij]-1,8-naphthyridine-4,9-dione;
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35 - -
piperidi nyOret hyl ] -1, 2-di hydr o- 3H, 8H 2a, 5, 8a-tri azaacenapht hyl ene- 3, 8
- -dione; (1R - 1- {[(2-2- (C{[(7- Fluor o-2,3-dihydr o
-1, 4-benzodi oxin-6-y1 methy 1] am no } nme thy
1) - 4 - mor pholiny ethy 1} -1 ,2 - dihy drodH ,9 H- im dazo

[1.,2,3 gméh 5{41[(2 3-Dih§drd- RbétzBFurkin-5- }%hetﬂiygamulﬁ]ql%lperfﬁmﬁ}rﬂe&yl)-1(,2—

R - 1-[( -i napht ine i
I (ﬂ um‘gaz%r;:[)l Sjgr%ﬂ ﬁiﬁ; Zé&ﬁe}@zyagﬂ% él napht hyri di

[([1, |3] ?(
rrolidi
ﬁ)é 4, 9- di piperidinyl}aettiyd)-1,2-dihydro-3H, 8H-2a,5, 8a~tnazaacenaphthylene-3 8- dlone
[(1R) 53 8(III)OIX(.‘JHSL[(ZSd]hhydi'bﬁHBHﬂ,Bb]p?ﬁdﬁrﬁy}methﬂmﬁﬁe}qB-phiehylirgl}xﬂeﬂyfjl)-rre
thyl) 1,2- d; ydro-3H,8H- 2a, a—mazaace phth lene-3,8-dione;

4 pi perl d ?{T I?Q % rﬁa’hy&'r 1‘? bénzo 'dm¥<m é, y}me$96§rﬁl%g Z(ﬂq?en mﬁ l‘ggt?lyf)rl i—
(1R) 1- [(qmymzﬁs%;ags Sa-triazaacenapithylonend Aignes xi n- 6- yl ) net hyl ] ani no}
(2R)-2-[(4-{[(8-Fluoro-2,3-dihydro-1,4-benzodioxin-6-yl)methyl]amino}-1-
pi peruﬂl n ):mih? kthil]2, El-uﬂiyydfcﬁ?:ﬁlﬂlﬂt’a,gQa%&%aédhhpmﬁﬂ@ﬂéla}sbdlbﬂé ene- 3,

8- di one; -3 -Digxo-1, d1h 3H,8H n-2-y1]mcthyl}-

b A b

E)I( per i 3?[12 I?%‘ml g %?T— wf“rrﬁZg S’nt hyl ene- 3,

8- di one; - -({4 [C 3-D1hydrofuro[2 3-c]pyr1d1n— -ylmethyl)amino]- l-plpendmyl}methy )=

( R) 1- [(nz{ﬁmﬁkagﬂmzm;mmcmpmmqume 1- pi peri di nyOnet hyl

1-1, 2t5 dlgl 10({4 @ﬁnlnwam{ Berdodibiximr-4-y EnBPINAANE)- @lmrﬁu%mh@myn 1,2-

El’ 21 15 D01 e Y P05 2 1)

bi per i di n(g?fy- : { 5 SRl mricinG alpeihyherping)-1-pipericiny ) methy)-
- W 1, 8- nabRtdifydrerd irgidare(d&,3-if]- -1 ,8-naphthyridine-4,9-dione;

(1R) - 11( 4R (S [@FFluGod-Hibénsimida2éh- Dy DindthyBaital} | L pipktitlingd)inettyd y e

thyl Jgm r@hydro-4¥P9H-imidazo (gl ,2,3-i]-1,8-naphthyridine-4,9-dione;

pi per T df QOB e SIONR RIS b B8Rk el Py i i

(1R) - 1- ( onpreholinymsthyld-12-dibydro b Hoimidazol 1.2 Brif h$marlsbysidiae mihdinnsio

]-1- (1R)-1-{[(28)-2-({[(7-Chloro-3-0x0-3,4-dihydro-2 H-pyrido[3,2-b][ 1 ,4]oxazin-6-

pi peri di rb?sl}rilé’fﬁylﬂa&hmo}m%ﬁl)@ﬂlbthéli‘nﬁﬂinéﬁyljat,@{dlhyﬂr&ﬂl-sﬂlf-ﬁnm%[ﬂmﬁ-iﬂi‘

Qe[ ?}%{ ( dm -4.9-dione;

pi peri di F ’ ﬁy{%&xa@h&l %&j@@}ﬁ‘%ﬁfﬁ%gﬁﬁ%%g}%@?ﬁd
i ne- 4, 9- dh»&dihy 0-3H 8H-2a,5, 8a-tr1azaacenap thylene-3,8-dione;
151- ({4- [((l R 1 3K B, HDillyal & 24-chirpmein-di yimbthy Damirioli 1) giperidingl) piettod)- ti2ny |
élrrﬁt h?/IO) -dkhydiro-4H, 9H-1m1dazo[l if]-1,8-naphthyridine-4,9-dione; e
base 41 g1 2@@ (e 1 Jgﬁrﬂ SR AT o 25
nmdazo y] -nap yndme dlone,
(lR) 1-({4-[(3,4-Dihydro- 2H-chromcn-6-yhncﬂ1yl)a1mno] 1-piperidinyl } methyl)-1,2-
dihydro-4 H,9H-imidazo[1,2,3-if]-1,8-naphthyridine-4,9-dione;
(2R)-2-[(4-{[(5-Fluoro-2,3-dihydro-1,4-benzodioxin-6-yl)methyl]amino}-1-

35 piperidinyl)methyl]-1,2-dihydro-3 H,8 H-2a,5,8a-triazaacenaphthylene-3,8-dione;
(1R)-1-{[(28)-2-({[(7-Fluoro-2,3-dihydro-1,4-benzodioxin-6-yl)methyl Jamino } methyl)-
4-morpholinyl]Jmethyl}-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-
dione;

(1R)-1-[((35)-3-{[([1,3]Oxathiolo[5,4-c]pyridin-6-ylmethyl)amino]methyl }-1-

40  pyrrolidinyl)methyl]-1,2-dihydro-4 H,9 H-imidazo[1,2,3-if]-1,8-naphthyridine-4,9-dione;
7-{{(1-{[(1R)-3,8-Dioxo-1,2-dihydro-3H,8H-2a,5,8a-triazaacenaphthylen-1-yljmethyl } -
4-piperidinyl}amino]methyl }-2,3-dihydro-1,4-benzodioxin-5-carbonitrile;
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(1R)-1-[(4-{[(7-Fluoro-2,3-dihydro-1.4-benzodioxin-6-yl)methyl]amino}-1-
piperidinyl)methyl]-1,2-dihydro-3H,8 H-2a,5,8a-triazaacenaphthylene-3,8-dione;
(1R)-1-[(4-{[(8-Fluoro-2,3-dihydro-1,4-benzodioxin-6-yl)methylJamino}-1-
piperidinyl)methyl}-1,2-dihydro-3 H,8 -2a,5,8a-triazaacenaphthylene-3,8-dione;
(1R)-1-[(4-{[(2-Ox0-2H-chromen-7-yl)methyl]amino}-1-piperidinyl)methyl}-1,2-
dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione;
(1R)-1-[(4-{[(7-Chloro-3,4-dihydro-2H-pyrido[3,2-b][ 1 ,4]oxazin-6-y])methylJamino }-1-
piperidinyl)methyl]-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione;
(1R)-1-[(4-{[(7-Chloro-3,4-dihydro-2H-pyrido[3,2-b][ 1 ,4]thiazin-6-yl)methylJamino}-1-
piperidinyl)methyl]-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione;
(1R)-1-({4-[(3,4-Dihydro-2 H-pyrido[3,2-b][ 1,4]thiazin-6-ylmethyl)amino]-1-
piperidinyl}methyl)-1,2-dihydro-4 H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione;
1-{(4-{[(2,3-Dihydro[1,4Joxathiino[2,3-c]pyridin-7-yl)methylJamino}-1-
piperidinyl)methyl]-1,2-dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione;
1-({4-{([1,3]Oxathiolo[5,4-c]pyridin-6-ylmethyl)amino]-1-piperidinyl }methyl)-1,2-
dihydro-4H,9H-imidazo[1,2,3-ij]-1,8-naphthyridine-4,9-dione;

or a free base of a compound of Table 1:

Structure
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0 Oni,,N,,..#0 c".. A ...fr ;" or a pharnmaceutically acceptable salt

t her eof . 10.

(2R)-2-(14-[ (3, 4- D hydr o- 2H pyr ano[ 2, 3-c] pyri di n- 6-yl net hyDam no] - 1-
pi peri di nyl }met hyl ) -1, 2-di hydr o- 3H, 8H 2a, 5, 8a-tri azaacenapht hyl ene- 3,
8-dione or a 5 pharmaceutically acceptable salt thereof. 11.

(2R -2- ([ 4-[(3, 4- D hydro-2H pyr &no[ 2, I-c] pyri di n- 6-yl met hypam no] - 1-

pi peridipnyl }

met hyl ) -1, 2- di o- ,8ﬁ-2a a-tri azaacenapht hyl ene- 3, 8- di one
hydrochlori&%E:E£2;2%. The use of a conmpound according to any of
clainms 1] to 1% he manufacture of & nedi canent for use in the
treatnment of bacterial infections in mpammals. 13. A use according to
claim 1ZZ7Tm the treatnment of upper ammgl/ or | ower respiratory 15tract

i nfectidns, skin an i Nnfeg¢tions, urinary tract infections
and/ or tjuber cul o -iDof h conmpound according to claim 10
or 11 in the metli canent for use in the treatnent of
bacterigl in wher @i n the 20 bacterial infection

i s causdd by 2grdm positive organi smsel ected from Staphyl ococcus

aur eus, rept ococcus pneunpniae, Streptococcus pyogenes,

Ent erocqccus faecalis_and Enterpcoccug faeciunm or a Gamnegative
or gani sm sel ect ed om | us influenzae, Mraxella catarrhalis,
Escheri ghi a co%ﬂ_,(lt’s oHon ugi npsa, Proteus mrabilis,

and 25 $tenot nas mal tophilia; pr Mycobacterium tubercul osis.
15. A cgmpound according to any of clpaims 1 to 11, for use in

t her apy.™. : C Tog 30 any of claims 1 to 11, for use
in the tl‘é’g?%%m%%ﬁ{g%@?gg °§}9’%ren~ﬁg‘ét‘?’8$§ in mmals. 5 17. A

phar maceuti cal conposition conprising a conmpound according to any of
clains 1100 9 (2Rd2-4{4i@Biedro-2Htjyyarmd2,8pf]phidin-Gaylmicthyl)amih]- 1A

phar mac e gipegidinytanRRel)1 2 0ihg 86P3 S HIZh, 5, 85 Bridasted Est-88-diSnéérd M
10 °r5loﬁiﬁﬁ@%ﬁﬁﬁﬁg&(ﬁ%ﬁf&ﬁ%&e@fcem abl e car ??ggg 19. Alcorrpound

of formnu

Ent er obgct e‘rjmo, Ent efobact er aefogenes, Kl ebsiella pneunoni ae

11.  (2R)-2-({4-[(3,4-Dihydro-2 H-pyrano|2,3-c]pyridin-6-ylmethyl)amino]-1-
piperidinyl}methyl)-1,2-dihydro-3 H,8 H-2a,5,8a-triazaacenaphthylene-3,8-dione
hydrochleride.

10
12. The use of a compound according to any of claims 1 to 11 in the manufacture of

a medicament for use in the treatment of bacterial infections in mammals.

13. A use according to claim 12 in the treatment of upper and/or lower respiratory
15  tract infections, skin and soft tissue infections, urinary tract infections and/or
tuberculosis.

14.  The use of a compound according to claim 10 or 11 in the manufacture of a
medicament for use in the treatment of bacterial infections in mammals, wherein the

20  bacterial infection is caused by a gram positive organism selected from Staphylococcus
aureus, Streptococcus pneumoniae, Streptococcus pyogenes, Enterococcus faecalis and
Enterococcus faecium; or a Gram-negative organism selected from Haemophilus
influenzae, Moraxella catarrhalis, Escherichia coli, Pseudomonas aeruginosa, Proteus
mirabilis, Enterobacter cloacae, Enterobacter aerogenes, Klebsiella pneumoniae and

23 Stenotrophomonas maltophilia;, or Mycobacterium tuberculosis.
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CL O/sl. 7NN,,, | , RIbNr(Il1lA) formula (11B3): o NO |
(rr1rB)y or formula (8): I ONNO I ON R Db (8) in which L is
-A-N(R20) R2' and R20 is hydrogen, R2' is R2 or a group convertible
thereto and A, R2, Rl a and Rib are as defined in claim1. 20.
(2R) - 21(4- Am no- 1- pi peridi nyl ) et hyl ] - 1, 2- di hydr o- 3H, 8H 2a, 5, 8a-
triazaacengpht hyl3ppodndadtoffifig to any of claims 1 to 11, for use in therapy.

16. A compound according to any of claims I to 11, for use in the treatment of
bacterial infections in mammals.

17. A pharmaceutical composition comprising a compound according to any of
claims 1 to 9 and a pharmaceutically acceptable carrier.

18. A pharmaceutical composition comprising a compound according to claim 10 or
10 11 and a pharmaceutically acceptable carrier.

19. A compound of formula (II1A):

/ z L
Oy
P
R XN (INA)
formula (I11B):
/’—g
0 N NP
T
s N R™ (lIB)
or formula (8):
| ] l
o) N N O
N | =
R R
(8)
in which L is —A-N(R20)R?2’ and R20 is hydrogen, R?’ is R2 or a group convertible
thereto and A, R2, R12 and R1b are as defined in claim 1.
20

20.  (2R)-2-[(4-Amino-1-piperidinyl)methyl]-1,2-dihydro-3H,8H-2a,5,8a-
triazaacenaphthylene-3,8-dione.
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