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This invention relates to 2,3(1H 4H) - qui noxal i nedi one derivatives which are
5 sel ectiVgoahhagoni sts of N-nethyl-D-aspartate receptor ecr/idsmmosss

particularly, this i nvention relates to

5-heteroaryl -2, 3(1H, 4H) -.qui noxal i nedi one derivatives and to t he
preparation of, conpositions containing, the uses of and the internedi ates
used in the synthesis of, such QAINOMANKEEDIONES L-Qutamc acid is
an excitatory amno acid neurotransmtter whose 10 physiological role in
the brain involves interaction with four receptors, three of whi ch are
named af ter the 1l Bobhtih RRAES B2 3MMUHLAbIABENIEIEhE 8BV £ vhich are AVPA
(2- am no- 3- hydr oxy- 5- et hyl - 4-i soxazol epropi oni ¢ acid) and kal nate. The

fourth rseceeientiveantagomists ofd-matbyiddaspartae reneptors r Morenparticilathnthiso a
binding site . for dl 1 C_aci hg tNVDA I ecept or , possesses. hi gh
affinity bi'Wmﬁngéﬁﬁﬁ%ma@ﬁ@éf‘a@’ﬁ"’?&%‘&g‘%‘?‘ﬁ%ﬁ %%N ﬁ"?f antani ne)
pol yani nes the phap=HaisNTbf) dmpasictiswdntdifing, the 1e8s bbar! thetimbrrhédiatesey.
My[err], Zn[err]). Since the NVMDA receptor has an absolute requi r enent
to bind gl yusieddn the syrdhesisof, such derb@tves. gl yci ne ant agoni sts can act as
functi onal NVDA i . ; ; 'E@@é i0dr vohdz rebral

i nfarct, anoxi a,L' L@g{%aayp 'g,ancee’l‘ﬁxstaetgwa nr}'grb%acﬁ]@e r%?br@érconcgnt rations of
gl ut am w agiysiotogieal relé érathedraiblinwiVesdoteradion with\feur-receptorssthreeibhit i on of

NVDA receptors, resul ti I n. the degenerat,i de f neur ones.
Thus, | MDA Wilgh Bt frand Bgshine Selechik evpriss SR Vv Fashaate) ' he
neur ot oxi ¢ QPAYLSarftho-hdAyc5-AfitityalsatazbRprdtibridadtiVénd KaNatke Thaef ul i n
t he treat ment and/ or” prevention of any pathol ogl cal condition in which

NVDA r eceptfourtizeeceptariis terned thesmetrbagapictrecentorn ip addition to &hindingsiteof such
cvent s suorobgutiiig 3G, fhe NuDAIEEREFHRIELEL. on SRy BRERMReS IO [ 0T
i schaemsza, dissobhitive anbesthelics((egl ketaming)cpoiyaraines (e.g. sparmine), glyeiné aadinat i c
Tay b of (PSEEITEIAL e G M A 20 21 Siieehe MBIISH trseeter haF apabePu IR uch 30
as_sen l e qdeg@ifirhant tEBid GIFaRe for AfRABA 18 88U FPEhEBAtagombR AR act BEEY MY
functional NMDA antagonists.
In the region of a cerebral infarct, anoxia, for example, causes abnomally
20  high concentrations of glutamic acid to be released. This leads to an over-
stimulation of NMDA receptors resulting in the degeneration and death of
neurones. Thus, NMDA receptor antagonists, which have been shown to block
the neurotoxic effects of glutamic acid in vitre and in vivo, may be usefut in the
treatment and/or prevention of any pathological condition in which NMDA receptor
25 activation is thought to be important. Examples of such conditions include acute
neurocdegenerative disorders arising from events such as stroke, transient
ischaemic attack, peri-operative ischaemia, global ischaemia (following cardiac
arrest) and traumatic head injury to the brain or spinal cord. in addition, NMDA
antagonists may be of use in treating certain chronic neurological disorders such
30 as senile dementia, Parkinson's disease and Alzheimer's disease. They may aiso
v have utility in condifions in which peripheral nerve function has been impaired
such as retinal and macular degeneration.



have utility in conditions in which peripheral nerve function has been

| npai red such as retinal and nacul ar degenerati on. WO

97/ 32873 PCT/ EP97/ 00995

- 2- WO9328%Yr t her nore, NVDA ant agoni sts have been SRUFF8Bossess
anti - convul sant and anxiolytic activity and may therefore be used to
treat epilepsy and anxi ety. NVDA -2nt agoni sts nmay al so attenuate the

ffect f al wi t hd || dent | KA.
e aptaoblsf AR eh S nown 6 855553 et hue. DA
ant agoni sté‘onlvatsahﬁamf am@yﬁdlaéthky ﬁﬁ@gﬁa?ﬂﬁére&fre be usedt¢ 488 epdeirin@n and

pai n. NVDA ant agonl sts may also be u in the treatnent” of hearing

di sorder s gnxiefy. N F(}'@ﬂmﬁisg'f‘éy also atfenyatedhe affests Oﬂalgdmie\ﬂ&ldrawal .

(I:E]EI ﬁ62a7|2§g%? gﬁggiéée@ﬁ\f}eﬁ éée@at?@*g (ﬁ%grﬁr?ﬁééﬁ%?'é‘i’t rrearﬂw’%gw‘m r‘('f,c?@gener ative

:E ::.l Regggggmgadmeaz»m itleuscNMOACantagarists hmy:bmdlafrusle 1nme/m6tr$|h$bﬁg1 . g
- A t - t - titut

2 3(1 FL 4oyl Adsstenaed BRE. AlnA snidfonly iy aitioe i B bt or

ant agoni siggament ofiHdafiny disordis 16 6 Hriitly), wn@anw cﬁ:ﬁﬁﬁf&{ﬁ gd AVPA

receptor antagonising 1b activities. However, r| azo substi t ut ed
conmpounds are ﬁEbAfﬂ&?@&ﬁZ}iescﬂbesws'gH-EbﬂlhshMQd 2;.3(1H 4H)- The present

comPou iRl ing AbRRILE ot BE UM FEl RGeS hS s (Lo
site) recdfiedses Bng mwmmsmetmftmmmme systewhi ch they have
little, if any, 20 aff The present invention relates to a
conpound of th gﬁ'ﬁrqﬁ?ﬁﬁgi“ dlscfoses inter alia, lmtdazol - or triazolyl-substituted R
2,3({1H,4H)-quinoxalinedione derivatives with giutamate receptor antagonising
activity, particularly NMDA-glycine receptor and AMPA receptor antagonising
15  activities. However, no 5-triazolyl-substituted compounds are specifically
described therein.
The present compounds are potent antagonists of the NMDA (glycine site)
receptor. In addifion, they are highly selective antagonists for the NMDA (glycine
site) receptor in comparison to the AMPA receptor to which they have little, if any,
20 affinity.
The present invention relates to a compound of the formula:-

R
4 H
R ﬁ N :E o]
R? N o
H
or a pharmaceutically acceptable sait thereof,
wherein
25 R is a 5-membered ring heteroaryl group containing 3 or 4 nitrogen heteroatoms
which is finked to the quinoxaiinedione ring by a ring carbon or nitrogen atom, or is

a 6-membered ring heteroaryl group containing from 1 to 3 nitrogen heteroatoms
which is linked to the quinoxalinedione ring by a ring carbon atom, either of said



[err] or a pharmaceutically acceptable salt thereof, wherein 25
Ris a 5-nenbered ring heteroaryl group containing 3 or 4 nitrogen

het er oat omsy, ,o9fii ch is Iinked to the quinoxalinedione péfgpdiibedds’ i NY
carbon or nl?rogen atom or is a 6-nmenbered ring heteroaryl group
containing from1 to 3 nitrogen heteroatoms which is linked to the

qui noxal i nedione ring by a ring carbon a}om either of said

WO 97/ 3287 lly benzo-fused and optionall substztuted i 90995
-3- %?%%%ge;g% ﬁm%ap | ona?-f benzo fuse ti onﬁ@%z stituted,

i ncl udi ng ibenzhdused pomoméqyzborrmg@zstwms each nngep_emientty selbstedtfmenc$- each

Clert - o or4 oo Fake ekehibr e chopliy, heley ot Sk € ]qgfrf' T

cycl oal kyl ayioatdioRy] ,-cﬁ@ﬁrc]: —Cﬁambkﬁbw@@fyhoﬂﬂNRstﬂ
-NRerr]Rerr], %%% f( ﬁ) Rferr] aryl,
aryl oxy, arﬁk)ﬂ)@[‘%@z’f alvk @kyjo néW(&i‘cé%WW@J@rhqt Wgh'@ kykbeing

LT AR 1 S o e

cycl oal kyl mafk@e%%@dﬂﬂhbml%@kwcﬂ@M@mW) HLAOMy C,-000H,

-C[ s((aro; [ -er r] (a&lfWF?'%e{'@r W@r )NR%'}{:) 64 %@Bﬁ@%ﬁ? Sé?”%r*phol i no,

aryl, ajpyl w@rgat ild, & drérylnﬁﬂ)awltmxm)alkoheér  hetNdheb&didl CoL, EketlylBag bei ng

optlonal ly s aryl b err] and R2 are ‘each | ndependent |y
sel ect ed frqmpnalfvrsub@mtedmaw bromp, (] err] c4 al kyI and

hal o(C[ err] 1 ] n ependent |y
sel ect ed fr% %ﬁﬁhrr?deegnd?@l tQ\/\]%’rn gfu%{o;k‘éxﬁ% c?é%%ﬂe# are
Cerr]- C[eralliyiahdkhhh(@@dafkyl pis 0 1 or 2 "aryl", used in the

subst | 1 ut odt PSR are SHBRE A (UsREP Bt STRGIER SRELH Y Gebeaku ore R Ol or 1 -
C4 al ki, @;@,{ﬁ)ggﬂ,ealalf@gxgmy hal o, _haI o(Cerr]-C4)al kyl and - NR3R4;
. pis0,1or2;
*aryl”, used in the definition of R and “het”, means phenyl or naphthyl, each
optionally substituted by 1 or 2 substituents each independently selected from C,-
C, alkyl, C4-C, alkoxy, hydroxy, halo, halo(C,-C,)alkyl and -NR°R*;
20 “hef’, used in the definition of R, means furyl, thienyl, pyrrolyl, pyrazolyl,
imidazolyt, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl, each being
optionally benzo-fused and optionally substituted, including in the benzo-fused
portion, by 1 or 2 substituents each independently selected from C;-C, alkyl, C4-C,
25 cycloalkyt, C4-C, alkoxy, halo, hydroxy, -COOH, C4-C, alkoxycarbonyl,
allyloxycarbonyl, -CONR’R?, -NR°R®, ~5(0),(C,-C, alkyi),
-SOzNR3R4. halo{C,-C,Jatkyl, hydroxy(C-Cgalkyl, C,-C, alkoxy(C4-C,)alkyl,
RRUNCO(C,-C,)alkyl, aryl, arylalkyl, het' and het'(C,-C)alkyl, and/or by an oxido
substituent on a’ring nitrogen heteroatom when “het” includes a pyridinyl,
30  pyridazinyl, pyrimidinyt or pyraziny! group; and “het’™, used in the definition of
- “het’”, means furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyi.



20 "het", used in the definion of R, neans furyl, thienyl, pyrroly
pyrazol yl, I m dazolyl, triazolyl, tetrazolyl, oxazolyl, isoxa

thiazolyl, weeHsAazol yl, oxadi azol yl, thiadiazolyl ridinyl
pyridazinyl, pyrimdinyl or pyrazinyl, each being O%H.WP%
benzo-fused and optionally substituted, including in the benzo-fuse
portion, by 1 or 2 substituents each i mdependently sel ected from

Clerr]- qebﬁkzéﬂqkﬁbxaﬂmrth ﬂjﬁisrokm% {,’CM’?AM"W*P'F%& [ryet 4. al koxy

hydr oxy, - COOH, kox car

- CONR3R] er Pyridaz mﬂﬂ#lwlwm@nv] (e8chropliosalyalulsytitited by 1 o or 2 WR[
han(C[errL b I%yl hydroxy(Clerr]-C4)al kyl, CJerr]-C4
al koxy(d er’rkﬁsabg t}"F kyl , R3R[ err] NCO( err] C4) al kyl, aryl,
aryl al kyl, het [lerth above Befitissris] el hiarte Bk dhyorB ol o %(9%' d

substi tuent  on iol’l ng nitrogen heteroatom wh I'nc yr

30 pyri dai'f‘)ﬁiyﬁ ?W&Vﬁyﬁ SHRURS\hAYING $reqyoronpre cembor Atehisedrid alkeriys
t he defi nlé 40”“ cartrdFF%ﬁ\sf&érryﬂe st}a heiné@ g;rrol yl, pyra

i m dazol yl 7 tFI azo § razo

I,

zol yl,
d

, hal o,

err] R4,

o]

i dinyl,
ed in
zolyl,

PCT/ EP97/ 00995 The deﬁmt:on “C4-C, alkyf” covers methyl, e thyl, n-propyt, isoFropyh %ZO| yl |

oxazol yl |s z0l t hi oI sot hi azo oxadlazo
pyri di %yl Oé(aty' "}th? ps ﬂi}'ﬁ %fﬁ?l |¢w'brsﬁaach opt i
subst i fout Etfbd‘éépén&i g%ﬂ&gl’gfd @4 al kyI subst i tuents. 5

t he above definitions

al kyl, al koxy JMoersiRis @fanembened ringheteroatyl grupy thimdefintivhienest ONs
al kenyl C1H%13amgﬁaﬁp§’2{]@_magg,yﬁ#te%%&xfa_r bon atons can be straight

br anched- tion "CJerr]-C4 al kyr cover

methyl, ethyl, Vﬂ*m@;da&m@'nﬁémﬂ'ﬂngméwba%grou this GARIHBH idiudddd;
tert-butyl ugﬁp g finition "Clerr]- err? | kKoxy™ covers t K
corres pon(ﬂa%c Tk gp p@ﬂ dinyl, 3- or Pvﬂda?—!w.e?-e‘*-mn f&p}ﬁﬂﬁldmhwbd
het er oar y lpyeszai. thIS definition covers 1,2,3-triazolyl,
1,2,4-tiazolyl and tetrazolyl. V\here Ris a 6-nenbere
heteroaryl gr o¥yherefihet” isst benzo-fused hetemirgl group, this may ey hitsoNedito ﬂ?e

Py oy YemaitidePbr theEbGHE dthe reieroarvt Gl hanzBtieedl Sorflin aftbareet o o

t hi S may geoupt.t ached to the
Preferably, R is triazolyl or tetrazoly!, each substituted by1or2

20 substituents each independently selected from C,-C, alky, C,-C, alkenyl, C,-C,
cycloalkyl, halo, hydroxy, C,-C, alkoxycarbony, aryl and het, said C4-C, alkyl
being optionally substituted by halo, hydroxy, C,-C, alkoxy, halo(C,-C,)alkoxy, Cs-
Gy cycloalkyl(C,-C,)alkoxy, -COOH, C,-C, alkoxycarbonyl, -NR°R*, -S0,(ary),
morpholino, aryl, aryloxy, aryl(C-C,)alkoxy or het; oris pyridinyl or pyrimidinyi.

25 More preferably, R is 1,2,3-triazol-4-yl, 1.2,4-triazol-3-yl, 1,2,4-triazoi-4-yl or
tetrazol-5-yi, each substituted by 1 or 2 substituents each independently selected
from C,-C, alkyl, C,-C, alkenyl, Cs-C; cycloalkyl, halo, hydroxy, C-C, |
alkoxycarbonyl, aryl and het, said C,-C, alkyl being optionally substituted by halo,
hydroxy, C,-C, alkoxy, halo{C,-C)alkoxy, b;-C-, cycloalkyl{C,-C,)alkoxy, -COOH,

30 C,-C, alkoxycarbonyl, -NR°R*, -SO(aryl), morpholino, aryl, aryioxy, aryl(C,-
Cy)alkoxy or het; or is pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl or
pyrimidin-5-yi.
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remai nder of the nolecule via the heteroaryl or benzo-fused portion of the
"het " gr oup. Preferably, Ris triazolyl or tetrazolyl,

each substituted by 1 or 2 20 substituents each independ ¥97fc°§9 cted
fromqerr]'}ivéf”é |, Clerr]-C4 alkenyl, C3-CJerr] cyc)Foa y hal .0,
hydroxy, Cerr]-C4 al koxycarbonyl, aryl and het, said (Jerr]-C4 al kyI

bei ng optionally substituted by hal o, hy2roxy, C[err] C4 al koxy

LSS ) 0 Y il e A P e,

aryl, gr yl lomo; tetraziol-Siyk reakh @ébﬂ}tkmd)gyot o:mesubsmuanes ¢oh lddepéndehﬂy
pyri m di ny e er | a
02, detr az%ﬁlecgewonnme%?rﬁ St Broplaal, cyriobropyi, Fistee Bevga. Wi

subst it e HER1 - ekect ed from
derr]- & tEstﬂcag - er?] al El‘seﬁﬁlﬁ}bphaﬁﬁ raf g‘ 5 hal o, hydroxy,
Clerr]-C4 d%metwiammp hydraxmheanldﬂmethomhdnﬁ[ %mdthmphéukw,l 4-bei ng

Pl o G er 1 1 TERPRTRISY: 2o lfeRepm ool A PR ARt 3o

Clerr]-C4 adda@mas wd:arbo fRBias-yi, 15&%&&1%%@%? Immaézﬂm-
aryl oxy, aryl1(C[er or is I n-2-y

koxy,or het
pyridin-3 Hﬁﬁﬂﬁﬂ@@'ﬁ‘w ;5{7919 Q%Ylar -methyhpyq’eqzm—&,yh% yl .

Yo o1 34 33»3@?1:sothiazoi4—y1 4-methylHimidazol5yt 3 methyi-1,2.4-oxadiazok5-y, 1-

t1, t2 3-t Ir i azméﬂm—w-pyaamlﬂ rﬁ—mﬁiy#ﬁyﬂyrazol-a-yé, t—mfzﬁwbﬂ Hébyrazol-s-y! yl- o (rj .
etrazol - . | St i S .eac en

sel ected f r iuf)?ﬁ??tg V‘E‘&Yfp ‘% F’ﬁthy 9!“'%?@33}?*‘9"8 ﬂd )r}! br o?/m
hydr oxy, %-gh rgl:&rgfpkﬁdzﬁmlﬁnyimetﬁylﬁﬂl‘mh@ﬂﬂhw4I,29-| orophenyl,

di rret hyI am nop hen

dr oxyph met hox ypheny
3 et hoxy pHBRSIREOHSV) 2 melyRHIBEAHACH I THA R DREohBI mm-yu-
2 car botky py T PR E2BR SR byrati D Cpvigitu, pyidBURS A rick-d v pyridi.o-
yl, 1-rmet hyd, |pyndﬂﬁ4>-m ?’Wmldiﬂmtthgmzqyldﬁﬂ-dl 2 Wml-ﬁ-ﬁraﬂqymmmale&-'yﬁ- yl, 3-
%?rret Ln;'t hylds Otl:h' 1}{ %dhﬁs-yiigar}x mejt#)?l éTt‘g-,yF or propyl gemg optionally '
subsbtuted by fluoro, hydroxy, methoxy, ethoxy, 2,2,2-trifluoroethoxy,
cyclohexylmethoxy, eyclopentylmethoxy, -COOH, methoxycarbonyl,

20 dimethylamino, 4-chiorophenylsulphony!, morpholino, phenyl, phenoxy, benzyloxy,
pyridin-2-yl, pyridin-3-yi or pyridin-4-y!; or is pyridin-2-yl, pyridin-3-yl, pyridin-4-y{,
pyrimidin-2-yl or pyrimidin-5-yl.

Examples of R include:

25 1-(2-hydroxyethyl}-5-phenyl-1,2,3-triazol-4-yl,
1-{2-hydroxyethyl}-4-phenyl-1,2,3-triazol-5-yl,
2-(2-hydroxyethyl)-5-phenyl-1,2,3-triazol-4-yl,
1-methyl-5-phenyl-1,2,3-triazol-4-y!,
1-methyl-4-phenyi-1,2,3-triazol-5-yl,

3o 2-methyl-5-phenyl-1,2,3-triazol-4-yl,

. 5-phenyl-1H-1,2,3-triazol-4-yi,



. met hyl - 1H pyrazol - 4-yl, 5-nmethy-1H pyrazol -3-yl, 1-nethyl-1H pyr azol - 5- yl,
1- oxi dopyridin-3-yl; 2-met hyl pyridin-3-yl, 2- nethylpyrldln 5-yl,

1- phenyi m dazol - 4-yl , 5- phenyl pyri di n-3-yl, 2- phen i di n-5-yl,

1- met hy| pYPPEIBR y| | 4-nethyl -1, 2, 3- t hi adi azol - ’%7

2-nmetyl thiazol-4-yl, 1-nethyl-1H1, 2,4-triazol-5-yl, 3 (prop 1-yl)- 15

1H pyrazol - 5-yl, pyrazi n-2-yl. 1H pyr&zol 4-yl, pyridazin-4-yl,

pyridin-2-yl, p i3 . I pyr|d|n4yl pyrimdin-2-yl, thien-2-yl,
 JSekSF1 2 gzl ol

1H1,2,4-tria riazol -5-yl, qui nolin-3-yl and
qui nol i n-6-yl z.mgu@;.zathglf;,.meicm&ylor propyl be| ng optionally
substituted by quoro rox nethoxx et hoxy, 2,2,2-trifluoroethoxy,
cycl ohexyl met Hokgh r?e‘?‘ltféﬁ@“ YEOOH, et hoxycar bonyl, 20

di met Byl am no ﬁ.&pg nyl , norpholino, phenyl, phenoxy,
benzyl oxy, e | ngw%ﬂ%ﬁd. n-3-yl or pyridi n-4-y| ; or is

pyridin-2-yl, 3|§(§2|=am:no-‘83ﬁl-qxap;arzobﬁ-yl)*ﬁ-tylbthyl-4H-1 Detriazolidng 2- yl  or
i mdin-5-yl. . | f i ncl ude: 25

22 (2- hydoyet K%raewbﬁmdiﬁ@%%& At

1- (2- hydr oyet b)«ﬁénz? ﬁrd&-BI )aﬂ-vhﬂ-knazoM-y!

2- (2- hydroxyet hyl) en triazol -4- 1
- met hyl - 5- phefy rom@@wuywl)%y ;4“1"3205-4-!!?/ 1

znrerr:a?1 " pgeBﬁgr{é‘&[ﬁ%}#?@%%&“dﬁ%—ﬂHHJ 2 A-triazol-4-yl,

|53 C_LF? E %Iw cl)ggé32{233arbm>qu9hd:ﬁ-&yl)-s-methoxymethyuﬂmzwmwyl 6
1 -net hyl - g-@ﬁ!ﬂ?fppﬁ?mn'%ﬂﬁmxymemﬂ#*-? 242#'%?*11'577/1 2H 1,2 , 4-iazol - 3-yl

&Eﬁéﬁ%fé-mé’u}yl-ﬂ# 124 tatdilgan0l - 3 5

342
4 nmet hyl -4H- 1, 3 4- trlazol
3—(3—chlorcpheny¥}-5-methyl—4H—1 2,4-triazol-4-yl,

18 3-{4-chlorophenyl}-5-methyl-4H-1,2 4-triazol-4-yl,
3-(4-chlorophenylisulphonyimethyl)-5-methyl-4H-1,2 4-triazol-4-yi,
3-cyclohexyimethoxymethyl-5-(pyridin-3-yl)-4H-1,2 4-triazoi-4-yl,
3-cyclopentyimethoxymethyl-5-(pyridin-3-yi)-4H-1,2,4-triazol-4-yl,
3-cyciopropyl-5-methyl-4H-1,2 4-triazol-4-yl,

20 3.5-di(methoxymethyi)-4H-1,2,4-triazol-4-yl,
3-{N,N-dimethylaminomethyl)-5-ethyl-4H-1,2,4-triazol-4-yi,
3-(N,N-dimethylaminomethyl)-5-(pyridin-3-yl)}-4H-1,2,4-triazol-4-yt,
3-{4-dimethylaminophenyl)-5-methyl-4H-1,2 4-triazol-4-yl,
3-(1,5-dimethyl-1H-pyrazol-3-yl)-5-methoxymethyl-4H-1,2,4-trlazol-4-yi,

25 3~(1,5-dimethyl-1H-pyrazol-3-yi}-5-methyl-4H-1,2 4-triazol-4-yl,
3,5-dimethyi-4H-1,2,4-triazol-4-yl,
3,5-diphenyl-4H-1,2 4-triazol-4-yl,
3-(2-ethoxyethyl)-5-(pyridin-3-yl)-4H-1,2 4-triazol-4-yi,
3-ethoxymethyl-5-(pyridin-3-yl}-4H-1,2 4-triazol-4-yl,

30 3-ethoxycarbonyl-4H-1,2,4-triazol-4-yl,
3-ethyl-5-(2-chiorophenyl)-4H-1,2,4-triazol-4-yi,



3-(2-am no-1, 3, 4- oxadi azol -5-yl )-5-nethyl -4H 1, 2, 4-tri azol -4-yl,
3-benzyl -5-(pyridin-3-yl)-4H1, 2, 4-tri azol - 4-yl,

3-benzyl oxynet hyl - 5- (pyridin-3-yl)-4H 1, 2, 4-tri azol -4-yl,

3- br onp- 5- ( pWAHREB-yl )-4H 1, 2, 4-tri azol -4-yl, 10 PCT/EPY 100995
3-(3-carboxyprop-1-yl)-5-(pyridin-3-yl)-4H1,2,4-triazol -4-yl,
3-(2-carboxypyridin-5-yl)-5-nmethoxynet hyl-4-H 1, 2, 4-triazol -4-yl,

3- (2-chl or ophenyl g_‘yggt hoxynet hyl - 4H 1, Z4-t riazol -4-yl,

3-(2- chl or opheny| T#EWhe{#methoxypheny!)-4Het;24-thazdia-y),

3- (3-chl or ophenyls_afpy el 2.4-triazol-4-yl, 15

3-(4-chlor opheny)?%.eStfiyrg?mﬁe}lwy,q{%ﬂ:ééﬂ'z4ﬁﬁﬁz, 14-yl,

3-(4-chl orophenyl%@hpﬁ}mdtmhm,y;ﬂrﬁ%m% 4H 1, 2, 4-triazol -4-yl,
3-cycl ohgxyl net h%ms ridi n-3-gzé-4l—l— 1,2,4-triazol-yl,

3-cycl opent yl net NoxXyhE < -'B%VPMHH MWtridzely-, 4-tri azol - 4-yl,
3-cy¢l opropyl - 5- Fadt -sa.ﬁy'-, a7 9 4. a0

3, 5-di (et hoxynet hyll?&4 ilmg:ﬁw ril-l:‘zo'l - ?§+IT4'%'

3- (N, N- di met hy| astatfidihi2d-sagolaeyl 441 | 2, - tri azol - 4-yl

3- (N, N-di net hyl agighc =55 ( i din-3-yl)-4H4+1 ,2, 4-triazol-yl,

3- (4-di et hyl am %’é%ﬂ'gﬁ%vﬁéﬁﬁ 1, 2440az00-4M - 4- I

3-(1, 5-di net hyl -_&Hydwmﬁw&%th@ﬂ&@m%ll]x_y4kk 1,2, 4-triazo-4-yl,
3-(1,5- qjgrret hy %Iﬁ-{gyr azo| -ﬁé_yl ) - 5-met hyl - ,24-triazol -4-yl,

3, 5- di net hyl - 44 1$9PXymedwh-S-phenyl-4H-1,2 4-triazol-4-y),

3,5-d

3

i phenyl - 4H g,;pg%, )
2- Ieltohg%et hyg.—f‘gé%r?iédl n- 3- W&"‘M”f*&"%‘?’ﬂaﬁb‘f—yh yl,
3- et hoxymet hy| - S0yirexymethgl-4H-1.244tazdl4-4,r i azol - 4-yl, 30
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(
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5
(

3- et hoxycar bonyl 2 4oL | L 4=y,
3-ethyl - 5- (2- ch|36ﬁg’b'é’9ﬁ9’f}‘?éfﬁ¥%' ,'ér?zﬁ‘{ﬂazakﬁwi.4-y| , WD
97/ 32873 3-(2-hydroxyphenyf)-5-methyl-4H-1,2 4-triazol-4-yl, .

PCT/ EP97/ 00995 L
v 3-(1H-imidazol-1-yi)-5-methyl-4H-1,2,4-triazok-4.y},

3-(2-methoxyethyl)—5-{pyﬁdin—3—yl)—4H-1,2.4-triazol~4—yl.
3-methoxymethyl-5-(1 -methyl-1H-pyrazol-5-yl)-4H-1 2,4-triazol-4-y|
3-methoxymethyl—5-(2-methylpyridin—5-yl)-4H-1 12,4-triazol-4-yi,
&methoxymemyw-(z-methylthiazoI-4-yl)-4H-1 2,4-trigzol-4-yl,
20 3-methoxymethyl—5—(1-oxidopyridin-S—yl)-4H-1,2,4-triazol-4~yl,
3-methoxymethyl-5-(1 -phenylimidazol-4—y!)—4H-1.2,4~triazol-4—y!.
3-methoxymethyl-s-(s-phenylpyridin-3-yl)~4H-1 2,4-triazol-4-yi,
3~methoxymethyl~5-(2-phenylpyridin-S—y!HH—1 2,4-triazol-4-y,
3—methoxymethyl-5-(pyridin-3-yl)—4H-1 +2,4-triazol-4-y|,
- 25 3-methoxymemyl—s-(pyﬁdin-3-ylmethy!)-4H-1 «2,4-triazol-4-y},
3-methoxymethyi—S—(quinoiin-3-yl)—4H-1 12,4-triazol-4-yi,
3-m ethoxymethyl~5—(qu§noﬁn—6—yl)-4 H-1,2 4-triazol-4-yl,
3-(2-methoxyphenyf)—5-methyl-4H-1 +2,4-triazol-4-y!,
. 3—(3~methoxyphenyl)-5-methyl-4H-1 2.4-triazol-4-yi,
30 3-(4-methoxyphenyf)—5—methyi—4H-1,2,4—triazol-4-yl,
3-methyf-5—(1-rnethy!imidazol-Z—yi)—4H-1 :2,4-triazol-4-yl,

25
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et hyl - 5- (2- met hoxyphenyl )-4H 1, 2, 4-tri azol -4-yl,

et hyl - 5- (1- et hyl pyrazol -5-yl )4H 1, 2, 4-tri azol - 4-yl

ethyl -5-nethyl -4H 1, 2, 4-triazol -4-yl, 5

et hyl - 5- r"ﬁ%@ﬂnonethyl-4H-1,2,4-triazol-4-y|, PCT/EP97/00995
et hyl -5- (pyridin-3-yl)- 4H-1 2,4-triazol -4-yl,

ethyl-4H 1, 2, 4-tri azol - -8-

2oy ot R %ﬁ“&"@%ﬁ’??’%ﬁ%ﬂ2105{7?*?152'&4136

Eygr oxyrre: Ey:s-ﬁweﬂmwh rﬂéigﬂzhrﬁdézdlfs-ﬁml-{-‘tﬁz )tltna:?ol-g-yl 5
ydr oxymet hy di n- riazol - 4-

hydr oxymet hyla‘@W¥ h@*bﬁa?%!zﬁlﬂ)‘ﬁ"??ﬂ’l/“ﬁ"’ 2 4-tnazol-4-yl

e
( % H- i {nh g iz glt -mnmtﬁy{-s-(mdéth-mﬂhx&d xﬁzbl’-.’o-az-@&:-lr-lﬂzgﬂétnaiol-‘tl—yl
Eret ggxy rre%/hy Ir}‘y@) ’W"ﬁéﬁﬂ?&l‘ﬂ '@’F é’ﬂ@l“‘%‘ 1% 4-nggo F’l4' l y

-triazol - 4- imnakal-542hethylpyridin-5- -4H-1 2:4-triazol-d-yl,
t hoxynet hyl - (2-ret hyl p yd¥n5 Y trlazl-4-yl,

4-
t hoxynet hy|&@e(rw1-ﬁdﬂ+mthwpmw%y%w -YRiddtriazobdryli azoI 4-yl, 20

et by e S LS i P b Y,
oxyet EVP"“*WWW'?‘??”'“""Z“‘EEZWZ‘ i ZESI ii 5
oxymet hy B-Bet Ry Brlimehle bl e 1 s
hoxynet hy b_rﬁeﬂwr.mmé 39(J1r.ne.smyhaxa£$#sl¥um A, ,uém oﬁwﬂ

hoxynet hyl - 5( qui nol i n- 3- riaz

hoxynet hy B=mettnrh5ﬁ3+methsdth;azpl=&wml~m.2,4—triaagte4-yl4 vl
(38t hoxy pharypYESTEi AP 42 flarl Sgfurit dieiagolay,
(4- met hoxy phemyethybseimuthyi4 H*ﬁyrazMyl)-&EOﬂ 2 44(5&201—4-)'1

met hyl -5-(1- g-e(%br%tlatlhg}-‘(lj 2, ﬁ&xazd;az -5—y‘+ 5-(pyn§m£3r-3ld?~4H-1 2 4¥t1'razol-4~y!
3-methyl-5-phenyl-4H-1,2,4-friazol-4-yl,
3-methyl-5-(3-[prop-1-yl}-1H-pyrazol-5-yi}-4H-1,2 4-triazol-4-yl,

20 3-methyl-5-{pyrazin-2-yl)-4H-1,2,4-triazol-4-yl,
3-methyl-5-(1H-pyrazol-4-yl}-4H-1,2 4-triazol4-yl,
3-methyl-5-(pyridin-2-yl)}-4H-1,2 4-triazol-4-yi,
3-methyl-5-{pyridin-3-yl}-4H-1,2 4-triazol-4-yi,
3-methyl-5-{pyridin4-yl)-4H-1,2 4-triazol-4-yl,

25 3-methyl-5-(pyridin-2-yimethyl}-4H-1,2 4-triazol-4-y|,
3-methyl-5-(pyridin-3-yimethyl)-4H-1,2 4-triazol-4-yl,
3-methyl-5-(pyridin4-yimethyl)-4H-1,2 4-triazoi-4-yi,
3-methyl-5-(pyridazin-4-yl)-4H-1,2,4-triazol-4-yl,
3-methyl-5-(pyrimidin-2-yl}-4H-1,2 4-triazol-4-yl,

30 - 3-methyl-5-(thien-2-yl)4H-1,2 4-triazol-4-yi,
3-methyl-4H-1,2 4-triazol-4-yi,
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3-nethy|-5-(|w6g%§??él i mdazol -4-yl)-4H1 ,2,4-triazol -4-yl,
3- et hyl -5- (1- e I m dazol -5-yl)4H1 |, 2,4-triazol 4-yl, PCT/EP97/00995

3-(3-nethylisothiazol -4-yl)-5-nethyl-4H4H1, 2, 4-triazol-4-yl, 5

3- mez Ey: ggg mez hyl - 1H i m dazol -5-?/I )-4:—|=Q.,4|2_I:£11-t2ri4atzo! -4-|y| 4 I

nme -5-(3-nme - 3 zol - 5- - , 2,4-triazol -4-yl,
t hzl - 5- (2- et %*‘8;“#%8#&9%??U%'g-ff)z%d-itz.ﬂ-&rmou-yy| , Y
i1 5 (1 Mot iyl pyrartl ey dr kb SRRor

t_Ey: _5-(6- met %JP%HQ yi- mymmﬂ)gms,zrfmmi%m ,

thyl - §- (2- met %%g L AL -4-yl,

t hzl - 5- E 1- met %%@r ro %ﬁﬁ'fp@mﬁié'yﬁig L?iﬁ%ﬁ@%‘){ll :

RUEERES i i vt S

-5-(2-me A -4 - , -triazol-4-yl,

t h§;| -5(1- net hgﬁhwf%%bﬁ‘@/%ﬂ@f%@OXM)m.EWMHtt,z,aztﬂézo%#w:,

thyl - 5- (1- met Supbyritk-Bynadpt 2k dapsfd sl . 2, 4-triazol -4-yl, °

-nethy-1 , 2, 4: oxadi azol - 5- yI 5-%—#pyr¥di n-3-yl)-4H 1, 2,4-triazol -4-yl,

thyl - 5- phenyl S HFYS-@-trifyompthyiphenyl) 4H-1,2 4-triazol 4.y,

thyl1(5-(3-[prpgny%fe* = lpyrazol-5-y|)-4H—1,2,4-tr|azol-4-y|, 20
t hyl - 5- (pyrazi n-"2-yr) - 1,2,4-triazol -4-yl,

t hyl - 5- ( 1H pyk-bensyitatrado}-544- 1 , 2, 4-tri azol - 4-yl

thyl -5-(pyridin-2-yl)-4 ,2,4-triazol 4-yl,

t hyl - 5- (pyri gi%’é%%ﬁe%@é?&ﬁ-wn azol - 4-yl ,

t hyl - 5- (pyri dLWM%,*szyﬁ-tri azol -4-yl, 25
) -

thyl -5-(pyridin-2-ylmethyl)-4H1, 2, 4-tri azol -4-yl,
t hyl - 5- (pyri 3@3@?ﬁ@t5wyll)-4l-l- 1,2, 4-triazol -4-yl,

e (o e oy 11,0,
t hyl - 5- (pyr i hi(Sihydibxypropfifettazel-54it r i azol - 4-yl, 30
iyl 1. 2. oY ban ety Hetrazor syl
1-(2-methoxyethyltetrazol-5-yi,
1-methyltetrazol-5-y,
2 1-(2-phenylethyltetrazol-5-yi,
1-phenyttetrazol-5-yi,
-(prop-2-yljtetrazol-5-y!,
1-(2,2,2-triﬂucmethyl)tetrazol-5-y!,
pyridin-2-yl,
25 pyridin-3-yl,
pyridin-4-yi,
pyrimidin-2-yi and
pyrimidin-5-yl.
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3-nmethyl -5-(1H1, 2, 3-triazol-5-yl)-4H 1, 2, 4-tri azol -4-yl,

3-net hyl - 5wob7bdsis , 2, 4-triazol -5-yl)-4H1 2, 4-tri azol - 4- pCIEPYT00995

3- nor phol i 'nonet hyI -5-(pyridin-3-yl)-4H1, 2, 4-triazol -4-yl, 5

3- phenoxynet hyl -5-(pyridin-3-yl)-4H1,4.4-triazol -4-yl,

3- (2- phenyl et hy) -5-(pyrdin, 3-yl)-4H 1, 2, 4-tri azol -4-yl,

3- (pyri di nMeshprefesalip Ris 2-t ri fi uor oet hoxy) met hyl - 4H1, 2, 4-tri azol - 4-yl,

3%’%;?'?@“#?%%?@@{#@% In;/|4)¥|4w 1,2,4-triazol -4-yl, 10

1-al | yl t et4-metiyi-3Hy1, 24-tnazol-3-y{ 1- benzyl tetrazol -5-yl,
1- car boxynet hgl tetrazol - 1-cycl ohexyl tetrazol - 5-yl,
1- et hyl5% et ez thyl)-&ghenyl—‘l 2, 3-triazpl-dxlny dr oxyet hyl ) t et r azol - 5-yI ,

1- (3- hydr )
1- met hoxy?;*%EWr%?ﬁﬁ%’ r'zgggl tﬂarzoM i, -
1- (2- net theWW}“B)(PW&-B@ImEﬂMHH—‘! 244riazol4-yl, 1 -nethyltetrazol-5-yl, 20

1- (2- phenygeth t et henyl t et razol - 5-yl,
(oo 2% gTyig-(W:}‘n-a-ya)AH-1 2 4_tnazf|_gs§)?

,2-trifl UC&WH&MM@{M&W& i)-4H~124~tnazol-4-ypyrl din-2-yl, 25
pyr|d|n3 I n-4- pyrlmd|n2yl and

|
pyri i n:%mythoxymethyﬁs-{qmnoy n-6-yl}-4H-1, 2 4-triazol-4-yl
or 3-{1,5-dimethyl-1H-pyrazol-3-yi)}-5-methyl-4H-1,2 4-triazol-4-yi.

Preferably, R! and R* are each independently selected from chioro and C,-C,
alkyl, especially methy! or ethyl.
15 Most preferably, R and R? are each chioro.

Preferably, R® and R* are each independently selected from H and C,-C, alkyl.
Most preferably, R® and R* are each methyl.

20 Preferably, “aryl” means phenyt optionally substituted by 1 or 2 substituents each
independently selected from methyl, methoxy, hydroxy, chioro, triflucromethy! and
dimethylamino.

Examples of “aryl” include 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 4-
dimethylaminophenyl, 2-hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyt, 4-
25 methoxyphenyl, 2-methylphenyl, pheny! and 4—triﬂuoromethylphenyl.

Preferably, "het” means thienyl, pyrroiyl, pyrazolyl, imidazolyi, triazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl,
each being optionally benzo-fused and optionally substituted by 1 or 2

30 substituents each independently selected from C,-C, alkyl, -COOH, -NR*R* and
phenyl, and/or by an oxido substituent on a ring nitrogen heteroatom of said
pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyi group.
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eferably Ris 1- (3- hydroxypropyl)tetrazol -
4- et hyl - 4H¥QSIR2823 t 1 azol -3-yl, 5 1-(2-hydroxyethyl)- SWWS .
ri azol - 4-yl, 3- et hyl - 5- (pyr|d|n 3-yl)-4H 1, 2, 4-triazol -4-yl,
3- et hyl - 5- (pyridin 3-ylnmethyl)-4H1, 2-#t-tri azol - 4- yI

3-nmeth t hy- 5- d
3 et hoxy et o1 B ésq'e{‘mat"@%wi* biids Loz -y} TH-pyrazokd-yl, 1-
3- met hoxy ey, r-?ni;% yn éim‘éh);n 4H=pwzo4a3 h’{” ﬁﬁﬁknyfh Mprrazox-ys Al 1,5-

1,2, 3-t

3-(1, 5-

di met hyl- 1H-"pyrazol’- 3- -triaZol 4

Pr ef er abl y, dimethyl-! Pwam-%yleg-&'@hfrymwwm-ﬁw[ J&-midarelindri-ch

$na eyl SE SRR SR Pindhlifigad P el aRLrC,

derr]-
R[err]

| oro and

Rlerr] are

each i ndepqﬁﬁ&ﬁlbl-&-yﬂi eﬁ-pﬁér@dmidaem-ﬁyanal-ﬁﬁa:mhzﬂés Al KB, 24-tnazd}lb%ll 1-

ferably,
Dhany! - opt IBRBKE JHAi Gribas S metits ok Y SromhEoiages v, 2 atnnc.

phenyl

are ea 20 Preferably, "ary

I neans

i ndependent a%ﬁiz% gﬁ-,?l,b BRI dieY.5-v .19 L5
trifluor omet%uyl fis-y'i m ?gn‘% no. 5 )Jp ﬁhﬁffﬁﬂ 2@-{?{1&1}?:0! 5r¥’1 ude
2- chl or ophepyyidin-2yk wgdm@aﬁnwmlm«yh I26nemytpyplﬂln~34yl 2~methylpyridm—5-yl 1-

e R VR S e R

di net hy
25 et

pyridazirv4-yl, pyrimidin-2-yi, pyrazm-z—yl quinolin-3-yl and quinolin-6-yl.

The pharmaceutically acceptable saits of the compounds of the formutla (1)

include the acid addition and the base salts thereof.
Suitable acid addition salts are formed from acids which form non-toxic

15 salts and examples are the hydrochioride, hydrobromide, hydraiodide, suiphate,
hydrogen sulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate,

fumarate, lactate, tartrate, citrate, giuconate, succinate, benzoate,
methanesulphonate, benzenesulphonate and p-toluenesuiphonate satts.

Suitable base salts are formed from bases which form non-toxic salts and

20 examples are the calcium, lithium, magnesium, potassium, sodium, zinc,
ethanolamine, diethanolamine and triethanolamine salts.
For a review on suitable salts see Berge et al, J.Pharm.Sci., 88, 1-19
(1977).

A compound of the formula (I} may contain one or more asymmetric carbon

25

atoms and may therefore exist in two or more stereocisomeric forms, or it may exist

as tautomers. The present invention includes the individual stereoisomers and

tautomers of the compounds of the formula (I) and mixtures thereof.
Separation of diastereoisomers may be achieved by conventional
techniques, e.g. by fractiona! crystaliisation, chrcmatogi‘aphy orH.P.L.C.ofa
30 sterecisomeric mixture of a compound of the formula (1) or a suitable salt or

derivative thereof. An individual enantiomer of a compound of the formuta (I) may



Preferably, "het" nmeans thienyl, pyrrolyl, pyrazolyl, imdazolyl,
triazolyl, thiazolyl, | sot hi azol yl, oxadi azol yl, thiadiazolyl,
pyridinyl, pyridazinyl, pyrimdinyl or pyrazinyl, each bei ng

opti onal | wdédvenernsf used and optionally substituted by 1 OPCIZER3Q00995 _
substituents each independently selected from{err]-C4 al kyl, -COCOH,
-NR[err]R err] and phenyl , and/orqoby an oxi do substituent on a ring
nitrogen het eroatom of said pyridinyl, pyridazinyl, pyrimdinyl or
pyrazi nyl algcobeprepared from a corredfonding apfically pure intenmediate or by
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Exanpl es &FS° s?‘I‘Hﬁ”* shch.ps B HRildr.of 1hg corieﬁpgpﬁvp@??rg?teélsmgai%% azol - 4-yl ,

1- &R Mupiabhw b??@bnéwar krystalifsatiby bf the-distereelsofeit salts formed
1- et hyl - 1H pyrazol - 5-yI di et hyl - 14 pyrazol - 3-yl,

3- (prop- 1by|r¢aq:ﬁnp;f ithe gq:r:appndmg @mdgﬂhqswablqoptmﬂy active acxd or
nmet hyl i m dazol - 2-yl, 1-nethylim dazol -4-yl, 1-nethylimdazol-5-yl,

4- et hyl - €. i m dazol -5-yl, 1-phenylim dazol -4-yl,
111, 2, 3-tri azgerthin/dompdunds of ﬂ':etfbtmﬂlalﬂ)ﬁau lexisiin the form of particular
rrethyl 1H1,2,4“triazol -5-yl, 2- rrethylthl azol

ot hyl | SErRVOETINAWN 3% AfpRsaTerS, ATOpRSMETS alafsamers thetgan be

3y ma'él P%l ; %yﬁaé})%r(% : géuﬁré r}S{ahoﬂ alﬁﬁ?ﬂ:ﬁ{ﬁi& bénds ﬁs"ﬁréﬁérﬁé@t‘:f Mh{

- net I di n=3
2- et hgl pystummsseyadvamed@rgwc Wﬂ”{mﬂ@&dm@m(}ém ,Jyobnn 5-yl,

o o V) e BT B 4 o A it e

The phar W&ﬁwtthss’é dsciinsee i tel p?ewirﬁgspmﬁgtdim awmamh: irMentidveintiudes| a (1)

include the acid addition and the base s Its t ereiaan(l Sui t abl e
aci d addi theindiyigual atprisemersf the eomaey yandmptures 15 salts

and exanp eff € t he hydrochl ori de, hydrobrom de, hydroi odi de, sul phate,
hydr ogen sul'phate, nitrate, phosphate, hydrogen phosphate, acetate,
mal eat1e, fumar ate, lactate, tartrate, citrate, gluconate, succinate,

F:Pffaw uenesﬁf%% gggélgﬁfhosp? °°"Q'§‘ﬂ’7"%g%?wﬁﬂﬁ’mﬁg%"&ﬁ“’é‘e&?e forned
from basegjwhi Rhsf1qamympmpygmkoas-9ma’ wcmmraudea* ischlordle cal ci um

rehtum rgsg ne!sil :g Qm&%%{i‘iﬁh“zm 4—tnazol-§-n\}l K'i€ chloro and R? is chloro;
(i) R is 1-{2-hydroxyethyl)-5-phenyl-1,2,3-triazok4-yl, R' is chloro and R? is
20 chioro;

(v) Ris 3-methyi-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl, R is chloro and R? is

chioro;
() R is 3-methyl-5-(pyridin-3-yimethyl)}-4H-1,2,4-triazok4-yl, R’ is chioro and R?
is chloro;
25 (Vi) R is 3-methoxymethyl-5-(pyridin-3-yl}-4H-1,2,4-triazol-4-yl, R' is chloro and
R? is chioro;

(vi} R is 3-(1,5-dimethyl-1H-pyrazol-3-yl}-5-methyl-4H-1,2 4-triazol-4-yl, R'is
chiorc and R? is chioro; _
(vii) R is 3-methoxymethyl-5-{pyridin-3-yl}-4H-1,2 4-triazok-4-yl, R is chioro and
30 R? is methyl;
(ix) R is 3-methoxymethyl-5-(pyridin-3-yi}-4H-1,2,4-triazol4-yl, R is methyt and
R? is chioro;



et hanol am ne, diethanol am ne and triethanol am ne salts. For a
review on suitable salts see Berge et.al, J.Pharm Sci, 66, 1-19

(1977). A conpound of the formula (1) nmay contain one or nore
asymetri c WPHE#25 atons and nay therefore exist int

stereoi soneric forns, or it may exist as tautoners. The present

i nvention includes the individual steret@d-soners and tautomers of the

conmpounds of .the fqornula (1),.a m.xtures. th of .. 1. Separ ati on
of diaster e&f) s o?e&sg‘w&"%mpg%‘a"%‘y@xh%ﬁ? 'ﬁo‘{ig'lam"“’y" Relsehigieand ¢ g.
by fractional cIRSahlotaki on, chromatography or HP.L.C of a 30

stereoi soneric m xture of a conpound of the fornmula (I) or ,a suitable salt

or der PPat iR/is 3-methexymethyl-5-{aHinolint:y)-<hbahRidmeroict-yiaRE nghdonodandf  t he
forrula(l) may pz: e WO 97/ 32873
PCT/ EP9F/ 00995 1¥ 18 chioro: - 12-

al so be prepar edr andmdivideal stersgisomens apharnmceytially actaptabilgedit af anpr by
resol ution, sucﬂ?as y HP.L.C. of the corresponding racemate using a
sui tabl e C *support or by fractional crystallisation of the

di ast er eoi soner ipgfalidrdy dreferf8d coﬁ,pogudgmﬁémﬂmg (i &8 correspondi ng
or

racemate with a suitabl'e optically active acid base.

Certai n corounfe(-p6,7rdichlerrha-methoxymethyb&{(3-pyidyD4kd-1{2d-triazol-gayll i cul ar

st ereol somers k o] o]l rs. A | [e I Soner hat .can be

separ atéd only 3@3@&1?@*’%‘{‘% %%%%uqr%sé%ghégﬁ?@f??%%ﬁ%& 88%%%great | y

10 slowed (seeabddvanced Organic Chem stry", Third Edition, Jerry March,

John W.l ey _and Sons, (19 ...The a, e separated by conventional

rethods sudl © RLHE T eub R et be e L Ry bR Fisab o, The

present inventiem iﬂ@rpﬁﬁ%axaﬁnedio'i‘ﬁéoﬂ%*/éﬂﬂm atropi soners of the

compounds of the’ f(or'mJ a (1) and m xtures t hereof. 15

Preferred exanples of the conmpounds of the fornula (1) are those wherein
15 All the compounds of the formula (l) can be prepared by acidic or basic

hydrolysis of a compound of the formula:

R
R N_ _OR®
~
R N~ “OR'

wherein R, R' and R are as previously defined for a compound of the formula (1)
and R® and RS, either when taken alone or together, represent a group or groups
20  that can be hydrolytically cleaved under acidic or basic conditions to provide a
quinoxalinedione of the formuia (I). Such group or groups are conventional and
suitable exampies will be well-known to the skilled person.
Preferably R® and R are either each independently selected from C,-C,
alkyt {preferably methyi or ethyl) and bénzyl, optionally ring-substituted by from 1
25 to 3 substituents each independently selected from C,-C, alkyl, C,-C, alkoxy, halo
nitro and trifluoromethyl, or, when taken together, represent C,-Cg alkylene,
- CH(phenyl), CH({4-methoxyphenyl) or CH(3,4-dimethoxyphenyi).
Preferably, the reaction is carried out by acidic hydrolysis of a compound of
the formuia (11).

¥



(1) Ris 1-(3-hydroxypropyl)tetrazol-5-yl, Rerr] is chloro and Rerr] is

chl or o; (it) Ris 4-methyl-4H1,2,4-triazol-3-yl, Rerr] is chloro
and R2 is chloro; (iii) Ris

1- (2- hydr oXQ&wsesy3 - 5- phenyl -1, 2, 3-tri azol -4-yl, R err] iBCHEPBOPIEND R err]
s 20 chl or o; (tv) Ris

3-met hyl -5-(pyridin-3-yl)-4H1,2,4-tri.ggol -4-yl, Rerr] is chloro and
Rlerr] is chl or o; (v) Ris

3- met hyl - 5- (pyridiartysicgllprecﬁkqur9,-aiﬁﬁrmpqqnﬂ efrthe farmuli (1) js REated Withsaanchl or o and
R2 i loro.; I LS. . s

5 et hoxy AP 3ol ofp #0%ab)e 1oa o5, 5 minera) 25ig sugh o hvipegpiori g or
and optionalhRnahe bra&neé loba suitable ordatic &o—sﬁvem 89( 1. axdighkdrRy MoHe 1

H pyrazol -3-y|)-5-nmethyl -4 24tr|azol-it¥ chloro
and R &rr ]repgtawpdqsgaﬂy carneq pm tM gating the mixture at up to the reflux

3- net hoxy ey |)-4H1,2,4-triazol-4-yl, Rerr] is chloro
and 30 %m&@éﬁ&ﬁﬁ %ﬁ’/'lo;e'%‘%‘ (ix) Ris :
3- et hoxymet hyl -5- (pyridin-3-yl)-4H1,2,4-triazol-4-yl. RL is nethyl and

E[C%r rE]P9|7/s o 'g e%;nediates of the fcm'me\‘D(nS9 Z:/ar?i %%7p:;"epared by a variety of convgntional (x)
Ris 3- net,h%bagtfbyéxéinﬂgugl@égdﬁbgdbbbwfll—l-1 2,4-triazol-4-yl, RL is chloro
and is chloro; or (X|)R|s
3- met hi®xynet hyl - 5 (quinolin-6-y)-4H1,2,4-triazol-4-yl, Rerr] is chloro
and 5 I ol '¥y€ﬁ§1 l,Somer or a
phar maceut(a%al ﬁi’ee@c ptu gg?:eaf gxglf?n%lflagrl?ywﬁére@s féﬂb erteegr% S&?QMS
Particul arly poyedug cavbe praparetiisy thie robte showmnih Schéedr e (i)
R-(-)-6, 7-di chl oro-5-[ 3- met hoxynet hyl -5-(3-pyridyl)-4H1,2,4-triazol -4-yl]-
10 2, 3(1H, 4H) - qui noxal i nedi one or a pharnaceutically acceptable
salt thereof and Scheme |
COOH
R]' Ny OF" R\ N R
XX, — X
R N” or* R’ N~ “oR
o w)
N=N
N
CONHR® N
R! Ny orR* R! R®
— L. — X
R? N~ “oR* R
15 v (WA)

wherein R}, R?, R® and R® are as previously defined for a compound of the

formula (I1) and RC is a suitable substituent as previously defined for R for a

compound of the formula ().

In a typical procedure, a compound of the formula (lil} is first deprotonated
20 with a suitable base, e.g. lithium diisopropylamide, in a suitable solvent, e.g.

tetrahydrofuran, and the carbanion obtained is then treated with carbon



(i 1)
R-(-)-6,7-dichl oro-5-[ 3- net hoxynet hyl -5-(3-pyridyl)-4H1, 2, 4-tri azol -4-yl]-

2, 3( 1H, 4H) - qui noxal i nedi one sodi um sal t. 15 Al'l the conpounds of
t he formnul a™OI93283h be prepared by acidic or basic hyETEFs7: of a.
conpound of the formula: J[err] wherein R Rerr] and R2 are as
previously defined for a conpound of thggfornula (1) and R[err] and

Rlerr], either when taken-alone or together, represent a group or groups 20
that can be hydrdipyide.cdhe gadoxdicaridatibe famua (Vhpblgingdds serveneddadhe o

rovide a ' nedl: ; r L oups
are convent i onal g araint AR Ui (el ffis anddea Bl 30
_skidl I eddper Ison. l?l,N-dimdeﬂ?y!fonﬁ‘amfderialal suitaalerso]\:lean;t.g?[diﬁr?c}ron:{)efhaﬂet hﬁrclhqgch
i ndependent selected fromclerr]- ! ref erably met or
Clnyl) 2l benzyhenGARYRIIEAID P ForgnGapLaTIRa L Hafp g A B i ik 3
substituents eachedtRERPRIRYSNEMINESS tRE ¥&ithefid:om Clerr]-C4 al kyl, (err]-C4

al koxy, hal o, nitro and trif uor ofret yl, or, when taken together,
represent (err]-Clerr] alkylene, RN phenyl ), CH(4- net hoxyphenyl) or
CH( 3, 4- di net hoxyphenyl ). Preferably, the reaction is carried out
by acidic hydrolysis of a conpound of the formula (1)). WO
97/ 32873 “The amide of the formula (V) is first treated with phosphorus Férta&HISHd 0995
-14- In a typical procedure, a conpound of the forrmula (I1) is

treated!®ith an inasultabiessiyent 819, olueng fand the intermediate obtairedys reagieder al
Ui tabl o or gan, b S5t aRh ey azite 18RS clippBuld Gt RS (). °
(b}  The compounds of the formula (Il) where R is an optionally benzo-
fused/substituted 5- or 6-membered ring heteroaryl group which is linked to
15 the quinoxaline ring by a ring carbon atom, can be prepared by the route
shown in Scheme Il

Scheme U
B(OH),
R’ N_OR' R Ng-OR’
Tor, — i
R! H/ OR‘ R2 N QR‘
a v
RD
' Rﬁn OR®
X
——
N RrR? N/ OR*
{us)



5 reaction is usually carried out by heating the mxture at up to the

refl ux * tenperature of the solvent(s). The i nternedi ateﬁ gf tpe
formula (I n._be prepared by a variety of conventional net hods, for
exanpl e, ag‘)oa%gﬁ"i"bed bel ow. 10 (a)  The conpounds &SCHETRSny | a (11)
where Ris a substituted tetrazol -5-yl group can be prepared by

the route shown in Schene I: -16- " n R 1 R 1 R ]
Sch 1 erein err], err], err
aﬁdegeferr] ar e WeergindR ), Ris ggéézﬁsﬁ&iaai previpuslyriefined ferfa cdmpounld of;h? L

f I I | $r8;SiH ' <arevi ously define or
Rtor a ) LS albRRica dRnRny et d ek BRREE S 8] Y (V1 O

procedure, a conpmberedoing heteroaryigtaup(whith isi imkéd te thecpiinaxafna Hag by &
In a suitable solvent,”

\(Iam. tgh agutan eﬁnlég‘;tsq? e'ﬂ&m lﬁslf é’%&%gﬁﬁlﬁgg‘i %ﬁ& T@?F%@Eﬁ%ﬂﬁ & thesformula t r eat ed
w th carbon (. .
In a typical procedure, a compound of the formula (lll) is first deprotonated
as described in method (a) above and then treated in sity with trimethy
borate, followed by acid hydrolysis in the work-up, to provide a boronic acid
10 of the formula (V1). This is then reacted with a compound of the formula:
RPX
wherein X is bromo, iodo, or triflucromethylsulphonyloxy, and RP is as
defined above, in the presence of a suitable catalyst, e.g.
tetrakis(triphenylphosphine)palladium (0O}, and under suitable conditions to
15 provide a compound of the formula (IIB).

(c) The compounds of the formula (II) where R is an optionally 4-substituted-
4H-1,2,4-triazol-3-yl group can be prepared by treatment of a compound of
the formula (V) first with phosphorus pentachioride in a suitable solvent,

20 e.g. toluene, foliowed by reaction of the intermediate obtained jn sity with
formyl hydrazine in the presence of a suitable base, e.g. triethylamine.

(d}  The compounds of the formula (ll) where R is a 1- or 2-(optionally

substituted C,-C, alkyl)-substituted-1,2,4-triazol-3-yl group can be prepared

25 by treatment of a compound of the formula (V) where R® is H with a N,N-
di(C+-C, alkyhformamide di(C,-C, alkyl)acetal, preferably N,N-
dimethylformamide dimethyl acetal, reacting the intermediate formamidine
obtained with hydrazine in the presence of a suitable acid, e.g. acetic acid,
and then by treatment of the resulting tautomeric mixture of 5-(1H- and 2H-

30 1.2,4-triazol-3-yl)-substituted quinoxaiines first with a suitable base. e.g.
sodium hydride, in a suitable solvent, e.g. N,N-dimethylformamide, followed
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- 15- di oxi de. The carboxylic acid of the fornmula (1V) obtained is
converted tg the correspondi ng acid chl ori de usj

chl ori de andC3"#4t% al ytic anount of N, N- di et hyf%@%n a

sui tabl e solvent e.g. dichloronmethane, whichis 5 t hen converted to
the secondary am de of the formula (V)~B% in situ treatrrent wth
an am ne of the_/faor Lerr e of I rmul.a (V) |s
first treated Wlby Sg]‘}#a@&?@&' lbéypgwr%?ﬁ&fgqﬁhai%e (f9 €950l ven
e.g. toluene, @?pgmsgﬁﬁe@pma@g Is reacted in situ
vmthtrlmethylsHyI azi de rovide a conpound of the forrmula (I1A).

(b)  The conpouldé reirtureef 1- -@PG!PW“M@M@Q Gr-tia atiyh-isubstititedbenzo-
f uséd/ sgbst i tut qc& ég'ri%*—grvmﬁ&g%fé’%%ﬁ g rEte%rbg)Jé)c@@' E'F%’baj linked to

15 t he qui hdxal'l ne ng car red by the
route rrestinod) elqn cﬁtdmtagrlabhy
Schene |1

{e)  The compounds of the formula (I} where R is an optionally substituted
1,2 4-triazok-4-yl group can be prepared by the route shown in Scheme i
10

Scheme i
NHCOR*

NH,
R‘.‘ i . :N\ oR® Rl N\IORS
——p
e N’Iogt R’ N" or*
i)
7\
NHCSR* R“/kn)\ R®
o — S
e —
R? N/_ OR* 'I s
{IX) {uc)
wherein R’, R, R® and R® are as previously defined for a compound of the
formula (I} and R* and R® are each independently H or a suitable
18 substituent as previously defined for R for a compound of the formula (f).
In a typical procedure, a 5—amin6quinoxaline of the formuia (V1) is reacted
with a compound of the formula:
R*cox!
wherein X! is a suitable leaving group, e.g. chioro or bromo, in a suitable
20 solvent, e.g. toluene or dichioromethane, and optionally in the presence of

a suitable acid acceptor, e.g. pyridine, to provide an amide of the formula
(VHD.



[err] WD 97/ 32873
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wherein R[v%yslrikza%z’ Rlerr] and R6 are as previously defined for a conpound

of the formula (11) and Rlerr] is an opti onBFF/EPs700995
benzo-fused/substituted 5- or 6- menbered ring heteroaryl
group which is linked to the quinoxal ife ring by a 5 ring carbon
atom as previously defined for R for a conpound of the fornula

(1). An amige of thepforauladVib €anbe, conveterhtomthiasmitibef fher mul a (111)

is first depro . ' i thod.(a), above and
then treated |?1&§|&@%ﬂ%/(\) P’h"? ﬁmneer{t W;}P%?&ﬂ%?&ﬁletﬁ?&yp %%'g@fﬂg'dftgﬁa% %&kd by acid
hydrol ysis in tiphosphétane-2,4-dispiphide deawedsontareagent] il al€uitable solvedft, t he
formula (V). Thi:? I s then reaé_ttJ d with a conpound of the formnul a:

[err] ® e.g. tolygng of tetrahydrolyrany . | odo, or

trifluoromet hy\SHicaRfde bt forfifla () tén BE converted to a compound of the
formula (1IC) by treatment with a compound of the formula;

RPCONHNH,
10 in the presence of mercury (Il) oxide, optionally a desiccant, e.g. 4A
molecular sieves, and a suitable solvent, e.g. n-butanol.

(  The compounds of the formula (II}) where R is an optionally benzo-
fused/substituted 5- or 6-membered ring heteroaryl group which is finked to
15 the quinoxaline ring by a ring carbon atom can be prepared by coupling a
compound of the formula:

I
R i :N\ OR’
R NIOR‘
x}
where R', R?, R¥ and R® are as previously defined for a compound of the
formula (II}, with a compound of the formula:
20 REX?

where X2 is Sn{C4-C, alkyl)s, ZnCl, ZnBr, Zni or -B(OH),, and REis as

defined for this method for R, in the presence of a suitable catalyst, e.g.
tetrakis(triphenylphosphine)palladium (O), under suitable conditions.

25 (g The compouﬁds of the formula () where R is an optionally substituted
1.,2,3-triazol-4-yl group can be prepared by the route shown in Scheme IV:



defined above, in the presence of a suitable catalyst, e.g.

tetraki s(tri phenyl phosphi ne)pal |l adium (0), and under suitable conditions to
15 OVIgS a conmpound of the fornmula (11B). 1000041 €
conpounds o %rmul a (I'l) where Ris an optionally 4- su stituted-

4H 1, 2,4-triazol -3-yl group can be prepared by treatnent of a conpound of

t he fornula (V) first with phosphorus p&htachloride in a suitable solvent,

20 e.g. toluene, followed by act i of the internedi ate obtai ned
in situ with f ornmyl hydrM the presence of a suitable
base, e.g. triethylam ne. (d) The conpounds of the fornula (I11)

where Ris a 1- or 2-(optionally substituted CJerr]-C4
al kyl') -substiuted-1, 2, 4-trijazol -3-yl group can be prepF@’d 25 by
treatment of a corrpound,of the fornul,a (V) where Rgerr] isyH wigkh a N, N

di(Cerr]-C4 al kyl)for magde "{\ 3] C4 al kyl ) acets ull e ably N, N
di net hyl f or mam de di meth.etal react+ag—tme int el at e {f or mam di ne

obt ai ned with hydrazinF, ce of a suita¥ife™a IN e gr®* acetic
h

aci d, and en by_treatnment of the resulting.tautoneric mxture
of 5-(1H and 2H 30 i"’z 4-triazol -3-yl)- substitu[ d qui noxal i nes
first with a suitable base. e.g. sodlurphydrlde in a suitable

am de, foll owed N—-N WD 97/32873

PCT/ EP97/ 00995 N r { /- by a
suitabl e optionally substi te(f Cerr]-C4 al kyl hali de e. Q.F | odonet hane to
prepare N-nethyl -substigtut dd pnodudss) . rThe jm xtyre pF 1- and
2-(optionally substitutebd rs al kyl) - sybstitutgd S

1,2, 4-triazol -3=yIrodug bt gLlned can be separ at eg (ﬁvent i onal

solvent, e.g. N, N-direthy}

net hod, e.g. chromatogR¥phy? "N~ ~OR’ R N~ “oR®
(D) (HE)
5
wherein R', R R® and R® are as previously defined for a compound of the
formula (1) and R” is H, or RF and R® are each independently a suitable
substituent as previously defined for R for a compound of the formuia {1).
10 In a typical procedure, a 5-iodoguinoxafine of the formula (X) is coupled

with an acetylene of the formula:
RF-C=CH
under suitable conditions, e.g. using bis(friphenyiphosphine)paliadium (1)
chloride, copper (I} iodide and triethylamine. The éompound of the formula
15 (X1} prepared is then reacted with trimethylsilyl azide to provide a
compound of the formula (lID} which can be converted to a compound of
the formula (IIE) by a conventional method, e.g. where R® is C,-C alkyl, by
first deprotonating a compound of the foermula (1ID) using a suitable base,
e.g. sodium hydride, followed by reaction with a C,-C, alkyl halide, e.g.
20 iodomethane. Where a mixture of the 1-, 2~ and 3-substituted-1,2,3-triazol-
- 4-y] isomers of a compound of the formuia (lIE) is obtained, these may be
~ separated by a conventional method, e.g. chromatography.



1,2,4-triazol -4-yl group can be prepared by the route shown in Scherre I
10 Schene 111 [e
wherein RWPPI328W err], Rlerr] and R err] are as previ ouBF/ERREPMRJ for a
conmpound of the formula (11) and Rlerr] and R err] are each

I ndependently H or a suitable 15 -20.subst I tuent as previ ously defined
for Rfor a conpound of the fornula Ip| cal procedure,

a 5-am noqui noXewill be f@?"%eﬁéhﬁ‘lf(ﬁ%!fh"m?l}n@@ﬂ!?af@[@tlfa (') or (ymay et h a
conpound Oéonb%ﬁeé &y &Hgﬁ?%n;;]%&fﬁd]s of the formpla m}gr(ﬁy' Pegéjec{l !18 Sru' tablge | eavi ng

group, e.g "or 0 or I'n a sul t ol uene
or di chl orcomeeéttioma] mﬂtbdspégohnfunptlomltgmmmmmmén techniques. a suitable

aci d acscept or. A‘?la(i1 the’ Xﬂovde' rrégbtlons aDndotyte %?epaar}ata onr?sdo? n%];feltsrgaenigg ;nrral%zlar?ais

used in the preceding methods are conventional and appropriate reagents and -

(e) The conmpounds of the fornula (11) where Ris an optionally substituted
Il
r]

reaction conditions for their performance or preparation as well as procedures for
isolating the desired products will be well known to those skilled in the art with
reference to literature precedents and the Examples and Preparations hereto.

10 A pharmaceuticaily acceptable acid addition or base salt of a compound of
the formula (I) may be readily prepared by mixing together solutions of a
compound of the formula (I) and the desired acid or base, as appropriate. The
salt may precipitate from sofution and be collected by filtration or may be
recovered by evaporation of the solvent.

15 The binding affinity of the compounds of the formula (I} and their salts for
the glycine site of the NMDA receptor may be measured by testing their ability to
dispiace a selective glycine site radioligand from rat brain membranes as
described in Brit. J. Pharm., 104, 74 (1991). in a variation of this method,
thoroughly washed membrane protein is incubated with PH}-.-689,560

20 {Mol.Pharmacol., 41, 923 (1992)) for 90 minutes using tris-acetate buffer (pH 7.4).
Dispiacement of the radioligand, using a range of test compound concentrations,
is used to derive ICx, (50% inhibitory concentration) values.

Functional jn vitro glycine antagonism is demonstrated by the ability of the
compounds to inhibit the depolarizations in rat cortical slices induced by NMDA by

25 asimilar method to that described in J. Med. Chem., 33, 783 {1990) and Brit, J.
Pharm., 84, 381 {1985). In a variation of the procedure, the response to a
standard concentration of NMDA is measured in the presence of a range of test
compound concentrations and the results obtained are used to derive EC5, (50%
effective concentration) vaiues. .

30 The binding affinity of the compounds of the invention for the AMPA
receptor may be measured by testing their ability to displace the radioligand [*H}-
AMPA from rat brain membranes. Membrane homogenate is incubated with
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- 18- An am de of the formula (VII1) can be converted to a

t hi oam de of the formula (1 X) by treatnent with

2, 4- bi s(4- TR AERFBhenyl ) -1, 3-dit hi a- 2, 4- PCI/EFPSTOD9S ,
dlphosphetane 2,4- dlsulphlde (Lamesson S reagent) in a suitable solvent, 5
e.g. toluene or tetrahydrofuran. .21. A thioam de of the fornula (IX)
can be converted to a conpound of the formula (11 C) by treatnment

wi th a conpadiciijant (10aM)dn thel presence[asabpende of test compmunﬁszapvamelace of

mercury (II oxi.d Ly a I ecan 0.4 cul ar

Si eves, e %\3’35 8“58:1“% ﬁ¥ m"é&gg Egﬁé%ﬁ?&d raéiolabe 7re sﬁ?@% &rpounds of
the for rml By CApid fiMRfiR aFid irsdigdctR Ry isofehdwred B Buid scintillation counting.
fused/substltuted 5- or 6-nenbered ring heteroaryl group whichis linked to

15 5§ the qUbeosmppunrds ofibe fopmula (Rpdtheb éﬁltSamwb% admbustpwedpsa@ed by
Rerr] R Evtipctipbe P AAE. it il Gen el b admingtered i scrppture witha %o
t he phamaventically(dcoeptabeidiiuentasroanien delettedhwitt egard @ the intended
route of administration and standard pharmaceutical practice. For example, they
can be administered orally, including sublinguatly, in the form of tablets containing
10 such excipients as starch or lactose, or in capsules or ovules either alone orin
admixture with excipients, or in the form of elixirs, solutions or suspensions
containing flavoulring or colouring agents. They can be injected parenterally, for
example, intravenously, intramuscularly or subcutanéously. For parenteral
administration, they are best used in the form of a sterile aqueous solution which
15 may contain other substances, for example, enough salts or giucose to make the
solution isotonic with blood.
The compounds have potential for absorption through the gastrointestinal
tract and thus administration by slow release formulations is also possible.
In general, a therapeutically effective daily oral dose of the compounds of
20 formula (1) and their salts is Fkely to range fram 0.1 to 100 mg/kg body weight of
the subject {o be treated, preferably 1 to 20 mg/kg, and an intravenous daily dose
is likely to range from 0.01-20mg/kg body weight of subject to be treated,
preferably 0,1-20 mg/kg. The compounds of the formula (1) and their salts may
also be administered by intravenous infusion at a dose which is likely to range
25 from 0.01-10 mg/kg/hr.
Tablets or capsules of the compounds may be administered singly or two or
more at a time, as appropriate.
The physician will determine the actual dosage which will be most suitable
for an individual patient and it will vary with the age, weight and response of the
30 particular patient. The above dosages are exemplary of the average case. There
can, of course, be individual instances where higher or lower dosage ranges are
merited, and such are within the scope of this invention.



[err] where X2 is Sn(Cferr]-C4 alkyl)3, ZnQd, ZnBr, Znl or
-B(OH) 2, and R err] is as defined for this nethod for R in the

presence of a suitable catal yst, e.qg. _ o
t et r aki s(t WOPREHJ3 phosphi ne) pal | adi um (O, under suit abl @cEEReiaepesns . 25

(g) The conpounds of the fornmula (11) where Ris an optionally substituted

1,2,3-triazol-4-yl group can be prepargg by the route shown in Scheme |V
WD 97/ 32873 PCT/ EP97/ 00995

-19- Alternatively, the compounds of the formulaffiessn Be\administered by
inhalation or in the form of a suppository or pessary, or they may be applied
topically in the form of a Iotion, solution, cream, ointment or dusting powde:. An

5 alternative means of transdermal administration is by use of a skin patch. For
example, they can be incorporated into a cream consisting of an aqueous
emulsion of polyethylene glycols or liquid paraffin. They can aisé be incorporated,
at a concentration of between 1 and 10% by weight, into an cintment consisting of
a white wax or white soft paraffin base together with such stabilisers and

10 preservatives as may be required.
It is to be appreciated that reference to treatment includes prophylaxis as
well as the alleviation of established symptoms of the disease.
Thus the invention further provides:-
i) a pharmaceutical composition comprising a compound of the formula (1), or
15 a pharmaceutically acceptable salt thereof, together with a
pharmaceutically acéeptable diluent or carrier;
ii) a compound of the formula (1), or a pharmaceutically acceptable salt or
composition thereof, for use as a medicament;
il)  the use of a compound of the formula {1}, or of a pharmaceutically
20 acceptable salt or composition thereof, for the manufacture of a
| medicament for the treatment of a disease by producing an antagonist
effect at a NMDA receptor;
iv) use as in (jif} where the disease is an acute neurodegenerative or a chronic
neurological disorder;
25 V) a method of treatment of a mammal to treat a disease by producing an
antagonist effect at a NMDA receptor, which comprises treating said
mammal with an effective amount of a compound of the formula (f) or with a
pharmaceutically acceptable salt or composition thereof:
vi)  amethod as in (v) where the disease is an acute neurodegenerative or a
30 chronic neurological disorder; and
vii) a compound of the formuia (11).



[err] wherein R, Rerr], Rerr] and Rl err] are as previously

defined for a conpound of the formula (I1) and RF is H, or
Rlerr] and Rlerr] are each independently a suitable stituent
as previ ousWpsiethed for R for a conpound of the fornul a?ﬂ’f"’"m’?

In a typical procedure, a 5-iodoquinoxaline of the fornula (X) is coupl ed
with an acetylene of the fornula: 23. under suitable conditions,
e.g. using bis(triphenyl phosphine)palladium (I1) chl ori de,
copper (1) i odi dehesfiotlowing &Exaiplesiand Preparations ilusidate the peepaation|of thes

Compound. of STRBSYA RS ErPa (hibabthél B Berdlekiediefn Wb bMilel o
the formula (1| Ejelig oWW@r@tde@ém{méwwwa Eucgiapﬁwatasﬂiglaﬁcagﬂliéa}e”] A
al kyl', by i rst deaprotonatlng ound of _the forrmula (I1D)

usi ng a Sui tubes @andsse uncorrected. Low Resg! U@BM% fesopic GRME DY react i on

wth a err ec*&ﬂ@l@? af6os m xture
of the f[ Lre%&&?% %‘%F%ﬁ&e@ﬁo ?036 glass ngo - Etn py%pyﬁg"qasoner s of
a conpou nd ahmoniunh acehatenin @qhiedus methanal ascllie calres ©r atmodpheric pressure

3??2;222" bghemlcgﬂgr%;];éo%n(%ﬂﬁe tsr:]nogds‘i % 295 %No urrr%é Orﬁetﬁgrrxlgl ‘acetic acid and Vo

PCT/ EP97/ 00@&0us nitrogen as the carrier). NMR data were recorded on a Bruker AB800 or
It will be Tealised that certain con&oun s of the formula (1) or (I1) may

be 10 coaYariar dnity 360 INMR dnsruaienttboth 300 MHz) o a|Upify ipova44a | ) |
respect i vel @pgﬁ/)ﬂzg émsﬁwgﬁe@gﬁé‘%@%nsfﬁéﬂlm thé asighdd S8 Bbsi" OUP

| nt er conver
chromatography was accomplished on Kieseigel 60 (230-400 mesh) from E.

Merck, Darmstadt. Kieselgel 60 Fs, plates from E. Merck were used for thin layer
chromatography (TLC) and the compounds were visualized with UV light or
15  chioroplatinic acid/potassium iodide solution. In cases where compounds
analysed as hydrates, the presence of water was evident by the enhanced peak
due to water in the proton NMR spectra. The purity of the compounds was
carefully assessed using analytical TLC and proton NMR (300 MHz) and the latter
technique was used to caiculate the amount of solvent in solvated samples. In
20 multistep sequences, the purity and structure of intermediates were verified
spectroscopically by proton NMR. Proton NMR shifts are quoted in parts per
million downfield from tetramethyisiiane.
Some abbreviations famifiar to those skilled in the art have been used in
the Exampies and Preparations.



5 Al'l of the above reactions and the preparations of novel starting

materi al s used in the precedi ng nethods are conventional and

appropri ate reagents and reaction conditions for their performance or
prepar at i oWOR9/383B| as procedures for i sol ating t hecasrsmmabspr oduct s
will be well known to those skilled in the art with reference to -
literature precedents and the Exanpl es, gnd Preparations hereto. 10 A
phar maceutical |y acceptabl e acid addi ffon or base salt of a compound of

the formula (1) may be readily prew@_mm ng together solutions of a
conpound of the fornula,( desired acid or base, as appropriate.
The salt may pre&® % 8121 Bt Hirquinoxalingdione od by filtration
or may be recovered by evaporatl on of the solvent. 15 The
binding affinity of the conmpounds of the fornula (1) and their salts for -
the glycine site of thg a2 ed by testing their

ability to di spl a] sel ective glycine si adl ol i gand fromrat

brai n menbranes as ¥escribed in Brit J. p, 104,74 (1991). In a
variation of this nethod thoroughly vvashed menfyrane protein is

i ncubated with [[er©® dho S¥Hi20 (MWl . Q 01. 923 (1992)) for
90 mnutes using tris- ate puffer {pHe7.4). acenent of the
radi ol i gand, using grauge™g e§dy, conpound ;in is used to

derive ICferr] (50%1nhibitory condent rati on?’ val ues,‘I
Functignal in vitro glycine antagonismis denonstrated by the ability of
t he conpounds to inhibit the depolarizations in rat cortical slices
i nduced by NVDA by 25 a simlar nethod to that described in J. Med. Chem,

33, 789 (1990)A§ﬁﬂnﬁébF67Jduchloro-2 E%g*'°">g§§4§’%%!fic@‘ﬁ@‘g'w a variation of

t he procedure, the resgonse to a stan |on of NVDA is
measur ed K*?fePH@tlpn@séﬁ ®gof.327mmale 2bf aquestis hydrochloripaciddohfidagMnLpt i ons

and the r It E 50% ffective
concentr a?| or11) vgpues?ﬁgﬁ%&s Héﬁ%ﬂ&%&rf&h‘fé“&%%& B'th conpounds of
the i noent:omerﬁmted hﬁe%m%ced presstre.pThe sam'rebﬁuéﬁfé%ttﬁ%téﬁ vﬁt?ﬁ&ét@ﬂ their
abllltyto herglol and fromrat brain
merbr anes® '%é‘?ﬁ%r %WMM#%@& digthyl ether 1o ine the titiesD 97/ 32873
PCT/ EP97/ 88%88und (17mg, 17%) as a white solid, mp >300°C.

m/z {thermospray) 308 (MH").

Analysis (%): Found: C, 48.58; H, 2.36; N, 12.93. C;3H,CLN;O,. 0.5H,0 requires

15  C,49.24; H, 2.54; N, 13.25.
EXAMPLES 2-107
The following tabulated Exampies of the general formuta:

R .
H
cl ]ﬁ NIO
cl N~ o
H
were prepared by a similar method to that of Example 1, using the corresponding
20  2,3-dimethoxyquinoxaline derivatives indicated and a reaction period that
corresponded approximately to the complete consumption of starting material by

TLC. In Examples 8, 82 and 84, concomitant ester hydrolysis occurred. while in
Examples 104 to 1086 the trity! group is cleaved.



-21- radi oligand (10 nM

at various concentrations at 4[err]C for 45 m nutes.

radi ol abel are separated

measured byWPPH¥#E® scintillation counting.
formula (1) and their salts can be admnistered to a

treated al one, but wll

The

in the presence or absence of test conpounds -
Free and bound
by rapid filtration and radioactivity is

of the

subj ect to be
generally be-gshri nistered in adm xture with a

phar maceuti cal | y-aee-e-pt—ab-l—e—dH—*-e-n-&—e-r—QaHi sel-ect-ed—-th-tregakd to the
i nt ended rpute of admggsgration ind standa d phar rﬁaceutl cal
practice. For expfnle stheysE can bgsadnini stered ora i ncl §di ng
sublingual ly, infEH fg)ar%\g@ga)l ets cofgai ning 1 T such fgxci pentsjas
starch or |act oseg%)r_;ﬁ a[&5Ee i£es eithepgal one i
adm xture with eﬁ&iupiﬁeﬁlss,"‘;_'é@%g] the fofe of elix ‘T's sollutions or
suspensi ons ’toné@;iﬁﬁ%igj i br col ouripg agent n be
injected parentefal | £28FLEBE exanpl e] intravenously, ijntranuscufarly or
subeut aneously. For paren nistration, they fare best @ised in
the formof a st @iﬁ@aqu whi ch 15 jmay contjai n ot her
subst ances, for FM®™ & enough S ‘< gl Ucose | 0 nake 5ol uti on
isotonic wth bl c’ﬁ' = hpounds have poten
absorption throu gast roin tradt and thus adm ni §tration
by sl ow rel ease at ions islalso poksible Ln _genetal, a
t her apeuti cal | y ffectl ve daily se of _the |coppounds of 20 ormul a
(1) and their tSI I1&e|yt from?«D;Lt 00 ng/kggody \ei ght of
t he subj ect to rably 1 to .ﬂzﬁglﬁgz and jan igtravenous
dai ly dose s I| ody vve»gﬁ,t of | subj ect
to be treated, | & p efergbl § Q Iﬁr‘\i’?&mcgs&f'} he fornul a
(I') and their s §§_s$béd 'hﬁ&ecgygntr hf usi on
at a dose which s-l i Bel E Fp@@@ MDD O1-M0FHE kdlhe o
Tabl ets or caps Ieg oB tée bw&ig e Sadhi rlesgeeed (€] pdP two or
nore at a t| asz.api-g a38 |82 T fhyS & afQuri T, det brnine
t he actual e 8high m Wi & surt Sl : OB ar Adugl
pati ent and m i< var yS\i & o€ gl nss & D
particul ar pggignt. TH8e R s DEeopiny ol t Nar BVargge| case.
There can, fof cogr igvigdu @@ﬁ SnE43 @her e [Bj g@risor{ | over
dosage ranges arfe < and Bu ﬁt_%ﬁﬁ 8 Qyunzt Be g  this
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Al ternatively,
I nhal at i oWwo®%ighs t he form of a suppository or pessary,
topically in the formof a |otion,
5 alternative neans of transder mal

appl i ed
or dusting

is by use of a skin patch. For

powder. An

_26exanpl e,

solu

-22-
t he conpounds of the forrmula (1) can be adm nistered by

®CT/ERENOOYEY be

tion, cream

oi nt ment

adm ni stration
t hey can be incorporated into

a cream consisting of an_agueous —emulsion of polvethvlene glycols or
liquid pardffin. They ¢an al so be i ncorpoiated, at a concenptration of
bet ween 1 gnd 10% by I ght, intlo an oi ntgent consistj ng of a white
wax or whitle soft paraffin base tpoet her With such stigpilisers ajgd 10
preservati Wes as may b required. It is tp be apprecijated that -
ref erence tjo treatnent |i ncl udes jprophyl axi{s as wel | as the
al l eviation of establi$hed synptlons of th¢ di sease. Thus the
i nvention flurther provijdes: - 1) § pharmaceut} cal conposifti on
conprisingla conmpound ¢f the forjmula (1), jor 15 a pharmacegtically
acceptabl e [salt thereof® togethd-with a & ghar maceuti ¢al |y
accept abl eldi l uent or ¢arrier; 1) a conpound jof the formjla (1), or
a pharmacedtically acceéptable salt or composition théreof, for
use as a nHdi t he use of acg(?rrpoun of the fordula (1),
or of a phdrr accept alpl eF 1t or RDOsi ti ontt her eof ,
for the nman ,Agﬁ medi c)"lénf&m: Eq}; t?Fée) Featmeny of a
di sease by S N &N Saeffect %P‘_%NNDA tecept or;
iv) use 3@ of Fease i $=Zaf Heuid nefiroFegener gtive or a
chroni c Blagdesor der ja28 L\F T aqrfd Rod of {reat ment
of a mammal tploduci i ding © & |G » 2 ant aggni st .
effect at & 3 Flcalpr i seg_AFedipng &3 mammal
with an eff "o ég.pnd of |The Syl al kY Sor with a
. ) o .
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vii) a conpound of the formula (I1). : WD 97/ 32873
PCT/ EP97/ 0095 -23-

The foll ow nvg | es and Preparations illustrate the preparation of the
conpounds of PH’E—‘!’%" mula (1) together with internmedi ates uBCHERS/OME| r
synt hesi s. Mel ting points were determ ned using a Buchi

apparatus in glass capil I ary 5 tubes gd are uncorrected. Low Resol ution
f~Feg—R=—rar—fi-sons—1ti 0 1000

Mass Spectrosco vE—ttata —rete—1-ep-ot-gea—eh-
Mass Spectronetpr (thernospray us:[ng apmoni um adetate in agyieous
met hanol as the} carrier or|atnospheric presgure chem cal i opisation
(APCl) using 974%:2.5, by ¥l une, |®et hanol : et i c acijeé and jaseous

nitrogen as the carrier). NVR dat& were recprded on a Bruker AC3P0 or 10 a
Varian Unity 3 NMVR i nstrunment (both 300 MHz) or a Wnity | nova #00
(400MHz) instrl@nt and wey e cons|stent wijh the assijgned structures. Fl ash

chr omat ogr aphy s acconplished op_Kiesel gejl 60 (2304400 nmesh) fyom E.
ised for

Mer ck, Darmnsta Ki esel ge!ﬁ 60 F[ ﬁr] pl at e fromE |[®erck were
1 C) and t conmpoungls were visugplized with

thin I ayer ehr omat ogriaphy (T
W light or 15 e-h-l-e-r-e-p-l—-a-t-l-ln-l—e-—aeﬂ— } o $oluti cases

where conpoundq & anal yjsed as pydrates, the presence of water} was

evi dent by the @hanced pgak__ ue to water.in theeprd@on NWH spectra.
The purity of tje cagpounds #as > caref Ul fassef%i%ﬂi ng an@al yti cal
TLC and proton (& ocergoand e Iattﬂ: teg N"au'é was~sed to
cal cul ate the aﬂi)u:n ofgsqIN/Sht i ®I va ng_frrpl e :trf:@ muEj st ep
sequences, the E/ agyd & Auct u i at ‘ﬁ\/eEeDverl ed
spectroscopi cal %’og prnotcn—B;lVR d'ton t,g, fts dhpmaated i Bjparts per
mllion downfi &N rom Let{fasket hyl’@l’fane JjETw 2|ooRe abbfYviations
famliar to thqse® |1 8d E‘]:[_’[ he faf 5 have @jmen: Bsedg|H# 8 8  t hgExanpl es
and Preparatiof$® += & [& Tr. g9y g8vz . &
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N
H

6, 7-di chl or o- 2, 3- di net hoxy- 5-(4-8
0. 327m 1

110myg,

1, 4- di oxane (
concentrat ed

wat er ,

to give the t

>300[ err] C.

49.58; H 2.

A m xture of

EXAMPLE 1

6. 7- Di chl oro-5- (4- pyridyl)-2. 3(1H, 4H) - qui noxal i ngedi one
WO 97/32873 N

ridyl)qui noxal i ne

PCT/ EP97/ 00995

[ er PET/EPY /00995

49.24; H 2.5%4; N 13

The foll ow ng

(Preparation 2,

). 2M agueous hvdrochloric acid solution (1nl) and
/mL) wasj}heated under refljux for 2 hours, codl ed, and 10
inder regluced presgure. The solid residue wasf triturated with
cids| ectediRy filtr on andgrvashed W gh water jand di et hyl ether
itle compound g 17ng, [17% as ajwhite solfid,
m z ¢thernospri&y) 308 {(M). Analysiq (% : Found: C,
3@ N_12:193 CerrflHerr]@ [err]N30P 0 5H20 jrequires 15 C,
25. - EXAMPLES 2-107
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usi ng

met hod to that of Exanple 1,

2, 3-di met hoxyqui noxal i ne derivatives indicated and a

were prepared by a simlar

[err]

Exanpl es 104 to 106 the

| n Exanpl es BCTEES70985 34,

TLC.

by

corresponded approximately to the conplete
hydrol ysis occurred. while in

consunpti orWePHEBT ti ng materi al

conconi tant ester

trityl

the correspondi ng 20
reaction period that

WAL 5L/ 32873
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6. 7- Di chl orwos8#8731et hoxycar bonyl net hyl t etrazol - 5-yl ) - 2, 3pCHEPIH00995
qui noxal i nedi one 5
The reaction

6, 7-di chl oro
gui noxal i nedi one (Exanpl e 8;42ny,

PCT/ EP97/ 00995
EXAMPLE 108
hydr ogen 10
days.
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m xture was concentrated under reduced pressure and the residue partitioned
bet ween water (10nmL) and di chl oronet hane (10nm.). The agqueous phase was

separated and extracted wi th dichl oronmet hane (2x25nm.). The conbi ned organic
extracts wowsmdgsed (MgSO4) and concentrated under reduced/gmwwmess e. The 15
residue was triturated with diethyl ether and filtered to afford the title

conpound (24nmg, 559% as a pate gr_(;é_ solid, np 281-283[err]C
[err]H-NVR (300 MHz, DVMBO-d[err]): 8 =3.60 (3H, .. 5.32 (2H, m, 7.44 (1H,
s), 11.60 (1H, Yrs), 12.12 (1H, brs). mz (thernosprpy) 371
(MHerr]). o WO 97/ 32873
PCT/ EP97/ 00995 o o © o - 48-
EXAMPLE 109 o
6- Chl oro-7-rr$thy|-5-[=5-rrethox n'ethyl-3-(%prr'idyI)-4H—1,2,4-triazol-4y|]-
2.3(1H, 4H) - qu Lnedione Jern The tjtle conmpound
was preparedfby a sijmilar nethod to that fof Exanpl ¢
©0 r~ 23 = - &
h -« -~ - -~
2
2 © ©
.~ = ~ 2N ~~ e
%) £ T s o O @ o s
8 . |5 F g2 E=d ol _JcSEW
o]t N _- et T o2 lohE I g
SN (XY STSIEY mLSc-sEoeE
ZZS loeTq SIZZ8Ts [ZEZNGIIEZERT
N8 NBY. BluRozgI WEN-SlgENT
VI® on? PR g =5 NN ERAIC v
NS TS NS @®o N _E_ggm”_q‘—g
TIE IZES EFTIEY IZTgAYrTol
Eh 8 lorE PSS I a¥Sacn8laTs
eSS E NSgEENCNTESRaRo 52Ny
BV (NeerRIN g RIS REBR TS
-05 . "quﬁ .o "Q""T‘ a.o "!‘"_ -.o "‘:N
. - . N &N
g g g ) )
2 % Z29 Z, %
o R 0% 1 23
x =3 = < 5
=2 2 20 2Q B
ox Q 10 Ju Ox Qo
o Q [=3 o o
S =] o = S
L322 Lyr [+e4 0 Ly2)
A A A A A
x
o
?Az-v
- =z
= 7\
= =
o z Z—> — 27N ?’
—— = 2; e /
o
(=g g
S & 3 = =




usi ng

6-ch|oro-2,3-dinethoxy-?-nethyl-5-[5-nethoxynethyl-3-(3-pyridy|)-4FL1,2,4-

10

6, 7- di chl o™ 2788%i net hoxy- 5-

obt ai ned on concentrating the reaction mxture
aqueous sodi um hydroxi de sol uti on,

wi th 2M aqueoy

s _hvdroch

oric. aci

triazol -4-yl]quinoxaline (Preparation 114)

in place of
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formed was col
white solid, n
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19. 95.
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I ssolved in 1M
djusted to pH 6

oC. The solid
to give an off- 15
51.33; H 4.16; N,
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1 using 7-




chl oro- 2, 3- di met hoxy- 6- net hyl - 5-[ 5- met hoxymet hyl - 3(3-pyridyl)-4H1,2,4-tria

zol -

4-yl qui noxal i ne (Preparation 115)
6, 7- di chl oro- 2, 3- di met hoxy- 5- ( 4-
obt ai ned omoeuae®Bntrati ng the reaction m xture

aqueous sodi um hydr oxi de sol ution, t4e solution was

I n place of

5 pyridyl)quinoxaline. The residue

was PCEESro®mesin 1M
adjusted to pH6

N

HON\_-N_ 2

w th 2M aqueous hydrochloric acid solution and cooled to O[err]C The
solid formed was_collected by filtratdéon and washed with water to give a
pal e yelll ow-sol i d,f np >30)[err]C§5’ 10 nmz (thernospray) 399 (MHerr]).
Anal ysis (%:| Found C, |52.60; H 3.9% N 20. 32 Cerr]Herr]CNerr]Cs.
0.75H err]O }g requirgs. C, 5P.43; 4.03; Ne 20. 38.
EXAMPLE 111 O)-,(4)- and ] %
(+)-6,7-DichIoro-5-[3-rbthoxymathy|-5§ -pyridgl)-4|—l—1,2,4-triazo|-4- 15
yl]-2, 3( 1H, 4Hy—eH-rexalredi-one [ ex £ WD 97/ 32873
PCT/ EP97/ 00995 - 85 T8 - 50-
(a) Methoxygfegyl chl ofmde (27§ 3mi, g?;gg, Qgﬁﬁnnl) was added to a stirred-
m xture of 5 no- 6, 748i chl or p- 2, 3- @ et hox}qdi noxal i ne (Preparation 26,
73.8g, 0.27mjl )-fand pydTdine (p6.4nl.825.8g, 90N33nD) in dichloronethane 5
(1.2L) at rogmtenperagure under nitrofEn. jﬂhgr 18 hours stirring at room
tenperature, e mxtuge was washed \@gﬂ 2§ wg@reous hydrochloric acid
solution fol ligwed by b ig, then dri eﬁj‘_(l\/g‘éOﬁ)uand concentrat ed under
reduced presyci ® The y@xedue has triﬁ_@rat d\#t h met hanol and filtered to -
give 6,7-dic ‘{3035032 vdtgr‘b%_t hox} - 5- rre&@(yagega%i doqui noxal i ne (82.0g,
q:v"' 4 . £ T -
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chromatography on silica gel eluting with 95:5

dichloromethane:methanol:acetic acid.
similar method to that of Preparation 117.

Notes

5
10



10 88% as an off-white solid, np 171-173[err]C Anal ysi s
(% : Found: C, 44.97; H 3.75; N, 12.03. (Jerr]JHerr]d 2N304 requires

C, 45.11; H 3.79; N, 12.14. b

2, 4- Bi s(4- meadmmzgphenyl ) - 1, 3-di t hi a- 2, 4- di phosphet ane- 2, LA e 15
(Lawesson's reagent) (19.5g, 48.2mmol) was added to a solution of 6,7-

di chl oro- 2, 3- di net hoxy- 5- net hoxyacet am gqu|noxaI|ne (279, 78mol) in
tetrahydrofuran (480m ) and the m xtur@’was stirred for 18 hours at room
tenperature, then evaporated undergxampe&digy essure. The residue was
purified by flash _chromatograph on silica gel, by gradient elutlon usi ng
20 hexanefg Righloronbd $paliaoxyca HVIEIR GLUHE 3 5 An

el uent to gi ve 7 ' i— { ) T )
6, 7- di chl or o- 2, 3- di et hoxy- 5- net h%%m doqui noxal i ne
(29.1g, 5>100% as a white solid, np 198-200[err]C, containing a m nor

i npurity. Anal ysi s (% Found: C, 43.06; H, 3.65; N, 11.59.
Clerr]Herr]d[err] N er r,']'tﬁerrkgr{ equi res 25 ,“":"\ C, 43.11; H, 3.62; N,
11. 60. (c) Ammn Ny N COLCH,

6, 7-di chl oro-2, 3- di met hoxjy- 5- @et hoxyt hi oacet am qui noxal i ne
(25. 3g, 69. 9mm| ), niaotj hydr azi de ¢¢ 19439, o 140. 8mol ),
mercury(ll) oxide (15.1, BB.7 ) and_J, 4-difp OnmL) 30 was
heat ed under reflux fo After coolipg A1 ure was

filtered through ARB&YEL (trdfle hrk) filterai t hé® resi due washed
with dichl oronethane. The filtrate was concentrated under reduced
WO 97/ 32873

PCT/ EP97/ 00995 -51-
A solufion of 6,7-dichloro-5-(1-carboxymethyltetrazol-5-yl)-2,3(1H,4H)-

quinoxalinedione (Example 8, 42mg, 0.12mmol) in saturated methanolic hydrogen
10 chloride (SmL) was heated under reflux under nitrogen for 2 days. The reaction
mixture was concentrated under reduced pressure and the residue pattitioned
between water (10mL} and dichloromethane (1 OmL) The aqueous phase was
separated and extracted with dichioromethane (2x25mL.). The combined organic
extracts were dried (MgSQ,) and concentrated under reduced pressure. The
15 residue was triturated with diethyl ether and filtered to afford the title compound
{24mg, 55%) as a pale grey solid, mp 281-283°C.
H-NMR (300 MHz, DMSO-dg): 8 = 3.60 (3H, s), 5.32 (2H, m}, 7.44 (1H, s), 11.60
(1H, br s}, 12.12 (1H, br s).
miz {thermospray) 371 {(MH").



pressure to afford a light brown solid which was partitioned between et hyl
acetate and 2M aqueous hydrochloric acid solution. The |ayers were
separated and t he aqueous |ayer was extracted w th dichl oromnet hane 5
(2x500n, wodegis) . The conbi ned di chl oromet hane extr actrcvegomss ed
(MySO4) and concentrated under reduced pressure. The residue was
crystailised fromethyl acetate/nethanol to give ([err])-6,7-dichloro-2, 3-
di met hoxy- 5- [ 3- met hoxymet hyl - 5- (3- pyr#8yl ) - 4K 1, 2, 4-tri azol - 4-
.yl )] quinoxaline. (11. 6g, 37% as Eéggiﬁ%ﬁﬁlow sol i d, nmp 189-191[err]C 10
Anal ysis (% : Found: C 50.10; H 8. 53.

d err] H er r] G-Chiorg-KimethyIcd-ES-mpthoRyipisht pyrid J a4 eh g 50.01; H,
3.76; N 18.-42. (d) re, of .,

()-6, 7-di chl oro- 2, 3-di net hox%ﬂ‘i‘m&(&
pyridys)-4H 1,2, 4-triazol -4-yl]quinoxaline (3.0g, 6.7mmol), 2M aqueous 15
hydrochl oric acid solution (10nL) and 1, 4-di oxane (50nL) was heated

under reflux for 9 hourg,~%ool-ed, and concentrat nder.yr educed pressure.
The residue was df d TM¥aqueous soff dr §xiffe ol uti on and
acidified to pH 4.5 with ¥onc rated hydrochl ori ¥ aci o afford a thick

white precipitate. Thys was ol | sadwed by filtrigpti g arﬁj wgshed wi th water

to 20 gi ve =
{ gt ho rrethyl 5-(3- pyrt

([err])-6,7-dichl oro-5; ) -4H 1, 2, 4-triazol - 4-yl
] 2, 3( 118 H) ~qui Mbxal9sMedi one (2.084g, S of f-white

58%9)
solid, np 230- 232[err] C Anal"f/si s (9%9: Found: C,
4623; H, 2.93; N 19.00. Cl7Herr]d[err]Nerr](ferr] 1.25Herr]O
requires: C, 46.22; H 3.31; N 19.02. 25 (e) (i)
(-)- N Met hyl ep‘ﬁwuﬁmgommta‘agwasqprsmd)bmazmihememmnbat of Gbeairjplevér e

dded t
a[ e(rar 1) 0635)3% b-%?%p?%%ﬁﬁ&hg&f&\fwlﬁp lgetglgxymethyl-3~(3-pyndyl)-4H-1 2,4~
pyndyig - %iol%—#ﬂdmnwmé(%bal%n&ﬁ 3:&*4)4|H)plaw oI®{Bdichiib-2Bdiretgky-8L. 3ol )
in ethyl et at & 00nL) %roqmte ture. The m xture was heated to 30
its boili ﬁt}’)ﬂﬂyﬁﬂ ingxaling; \ihgresidyug o l Rt eonCRRtrating the reaction saisurait ed t o
three Shlktn xﬁg}g elolyy
t enper at uv;:gs dl_?ﬁglvga?@‘meéq%eeﬁs éécﬁut‘ﬁﬁg@!;?%ed was co ect R’gﬂy filtration and
washed wi adjusted o phicwith @M aqueous hydrochloric acid solutxon and cooled to 0°C.
The solid formed was collected by filtration and washed with water to give an off-
16  white solid, mp 229-231°C.
Analysis (%) : Found C, 51.33; H, 4.16; N, 18.99. C;gH,sCINsO,. 0.25H,0

requires: C, 51.31; H, 4.19; N, 19.95.

EXAMPLE 110
20 = ~Q- I i - -tri -

> 3(1H AH)-quinoxalinedi

CHO\/Q»—C) 'cﬂ,o\/ﬁ\'/\_

**"CEI



WD 97/ 32873

PCT/ EP97/ 00995 -52-
solid was crystallised fromethyl acetate/methanol to give a single

di ast er eoi SWAEP3MI3 t he qui noxal i nedi one starting nateri al PEHERIO09S ) - N-
met hyl ephedrine salt (1.28g. 43%, np 162-164[err]C. 5 Anal ysi s
(9% : Found: C, 55.74; H 5.38; N 14. 38_44,§[err]H[err]CI[err]N[err]CIerr]
CH3CO2C2H[ err] requires: C, 55.98; H 5 N, 14 [ a] 25

E 1$S[N-er r % h( f Ohﬂ'geeﬂthéb’m@’la;%ound was pripé&ﬁby&? Hﬁﬁ&ﬁﬁd}ﬁ&kaﬁfpié H'stmf 'g—( )
e edri ne sa no romp
wat er (13 rrzﬁh P2 %-Sfﬁ‘?féﬁﬁéﬁé'ﬂ%}éﬁ WS@H&W‘P@J’%@W'@M% 2 4-triazol-

concentr at USRS 1 hour.
The-solid ggyigq{m%\?\ggt%%ﬁﬂk 3@@ 'h:‘}ﬁal‘ trats on}cmbra\%éda‘vl‘de%&&é'{ and

cryst al Isi sepyritlyRquinexating eﬂ'hanmduewlgamed on concentrating the reaction mixture

(-)-6, 7-dichl or.0- 5-

5- (3- pyri dyf9® ﬁ'ﬁﬁé"é}?'&rﬁ iagg%qus&%ﬂm Qy%"f’fﬂezfﬁjm'ﬂ& the solutine Wagne (0. 48g, 15
629 as a Vd@ids@ediﬁi pldawmﬂ@@q%ﬁyﬂicﬁhlom acid solution aMddobRidSte(@g: Found:
Clerr] 45. 49 H, 21; N, 18, Cerr]Herr]Alerr]Nerr]gerr].

1. 5H er r ] O The sofid formed wwmlteé?dcbv fiisatiosy and wasteg: with walgr Bggive a pale
[[err]][eryh{, rn], , ethanol) 20 (iii) The conbined filtates
frompart (e ‘?& repconcent rated to dryness, the resi due

di ssol wed Inivz\(weﬂhoéﬂﬁmggw*()l fied to pH 3 with concentrated
hydrochl oric acid _and the solid '((}R,d:'}‘l ned was collected by filtration,

washed Analysis (%) FeuRtht-ep2-80; PEdN: 20:34.\ChtssINeDH SdFGHO (0. 379,

2. 06mol ) a&;{, e@. 52.43: H 4.0 Nnﬁggnol (28nm) were added to a stirred
suspension of this solid g 1.87mmol ) in ethyl acetate
(170mL) at roomterrperature and thEK&MEhE:.‘hli was heated to its
boi l'i ng p0|z . 1he .. 3 . t hree
quarters of \ - . 2

solid abtai ned was collected D 3 : aftdivmahed W|th et hyI acet ate.
The solid was crystallised from et hyI acet at e/ met hanol to give a single 30
di ast ereoi soner of the quinoxalinedione strating naterial as the (+)-N
nmet hyl ephedrine salt (0.93g, 32% as a whlae soI id, nmp 165-167[err]C.

P e e fII

in

cl OCH,
N N-N N-N
O_q 3o 7N A0 g N Y ocw,
—_ N _ N “
H H — N H
cl j :N o ci N
(o) o %] N.__.O
cl N7 O cl N0
H N ¢l ﬁ o)



Analysis (% : Found: C, 55.88; H, 5.40; N, 14.31.

Cerr]Herr]A[err]NNerr[(err]0.8 C|—|[err]CCIerr]C[err]H[err]
requires: C, 56.01; H, 5.33; N 14.66. WO 97/ 32873

PCT/ EP97/ 0%99%32873 PCT/EBB/00995
[[err]][err] +127[err] (c=0.1, ethanol). (iv) A suspension of the
(+)-N-nmet hyl ephedrine salt (0.90g, 1.3 I) from 5 part (e) (iii)

in water (10nmL) at room tenperature wa aC|d|f|ed to pH5 with

concent rat(afl hydbtesyaeetylhreidd (2n8ml.g2. aysmsmgma%ﬁlté aQfrbgr 1 hour.
The solid was cqollected by filtrati on and washed with water to give
(+)-6, 7- mixture of 5-amino-6,7-dichloro-2,3-dimethoxyquinoxaline (Preparation 26,

di chl S5-[3-p8 m , 3 1H 4
q{JICI’lO)?;FI neEil one%?8641 An?@é‘n%%vﬁ?aﬂ gol aﬁﬂ@z’%%ﬁﬁ"éﬁf ( -
Anal si § (% ; FOURL): at@omﬁemperature:smder nitdpgere. After 18 hours st;rrmg at room

H CI 1. 25 C, 46.22;
i o5 bt ol Totepaperbhfd, the ikl e RSty oM aqugous hudmaiery acid

EXAMPLE 112 15soiut|on foliowed by brine, then dried (MgSO, and concen
6- Chl or o- 7- et hyl - 5 3- TEt hoky Moty - 5 (3(pyr| VI Fniatgd under 1 4-yi)-
2. 3( 1H 4H) - qui mgiyge REassHie= The residue was triturated wi methanol and filtered to

give 6,7-dichloro-2,3-dimethoxy-5-methoxyacetamidoquinoxaline {82.0g,
10 88%}) as an off-white solid, mp 171-173°C.

Analysis (%): Found: C, 44.87; H, 3.75; N, 12.03. C,3H,3CI,N;0, requires

C,45.11; H, 3.79; N, 12.14.

(b)  2,4-Bis(4-methoxyphenyl)-1,3-dithia-2 4-diphosphetane-2,4-disulphide
15 (Lawesson’s reagent) (19.5g, 48.2mmol) was added to a solution of 6,7-

' -dichloro-2,3-dimethoxy-5-methoxyacetamidoquinoxaline (27g, 78mmol) in
tetrahydrofuran (480mL) and the mixture was stirred for 18 hours at room
temperattre, then evaporated under reduced pressure. The residue was
purified by flash chromatography on silica gel, by gradient elution using

20 hexane:dichloromethane (1:1 changing to 1:4, by volume) as the eluent to
give 6,7-dichlaro-2,3-dimethoxy-5-methaxythioacetamidoquinoxaline
(29.1g, >100%) as a white solid, mp 198-200°C, containing a minor
impurity.
Analysis (%): Found: C, 43.06; H, 3.65; N, 11.59, C,3H,,CI,N;0,S requires
25 C,43.11; H, 3.62; N, 11.60.

(c) A mixture of 8,7-dichloro-2,3-dimethoxy-5-methoxythioacetamido-
quinoxaline {25.3g, 69.8mmol), nicotinic acid hydrazide (18.3g,
140.8mmol), mercury(ll} oxide (15.1g, 69.7mmol) and 1,4-dioxane (600mL)

30 was heated under reflux for 18 hours. After cooling, the mixture was
filtered through ARBOCEL (trade mark) filter aid and the residue washed
with dichioromethane. The filtrate was concentrated under reduced



[err] 20 The title conpound was prepared fromthe starting

mat eri al shown (which was prepared by simlar nethods to those
described in Preparation 113, steps (c), (d) and (e), Preparation 114
PCT/EF97/00995

and Prepar ¥¢ 82885 from 6-chl oro-7-ethyl -5-nitro- ‘
2, 3(11H, 4H) - qui noxal i nedi one (see WD A-95/12417)) by a simlar nethod to
that of 25 Exanple 109. It was isolatedg,as a yellow foam Anal ylis

(%9: Found C,48.68; H. 4.18; N,17.60. Ceérr]Herr]Nerr]Qerr]d. HCL H20

requires: C, 48. pBessireitcdfforiNa lighttrown solidnivhichtwesy parsisad) bebwsedefivHl errl) .
Y\&_g?/ 32873 acetate and 2M aqueous hydrochlgj@m golpfign. The Ilaager:{'sE\Egrg 00995

7~ Cnl or o- 6- et hy kepalsfed @id HE HAREOM lafol WaPuitbidd wthtitnRrdmbiibAgo! 4 v!1-

5 - 2. 3()1H, 4H) = qui noxal | nedi one

[err] & (2x500mL, 4x100mL). The combined dichloromethane extracts were dried
{(MgS0O,) and concentrated under reduced pressure. The residue was
crystallised from ethyl acetate/methanct to give (+)-6,7-dichioro-2,3-
dimethoxy-5-[3-methoxymethyi-5-(3-pyridyl}-4H-1,2 4-triazol-4-
-yhlquinoxaline (11.6g, 37%}) as a pale yellow solid, mp 189-191°C.

10 Analysis (%): Found: C, 50.10; H, 3.57; N, 18.53. C19H15C12N503. 0.5“20

requires: C, 50.01; H, 3.76; N, 18.42.

(d} A mixture of (£)-8,7-dichloro-2,3-dimethoxy-543-methoxymethy}-5-(3-

pyridyl)-4H-1,2,4-triazol-4-yilquinoxaline (3.0g, 6.7mmol), 2M aqueous

15 hydrochloric acid solution {(10mL}) and 1,4-dioxane (50mL) was heated
under reftux for 9 hours, cooled, and concentrated under reduced pressure.
The residue was dissolved in 1M aqueous sodium hydroxide solution and
acidified to pH 4.5 with concentrated hydrochloric acid to afford a thick
white precipitate. This was collected by filtration and washed with water to

20 give (£)-6,7-dichloro-5-[3-methoxymethyl-5-(3-pyridyl)-4H-1,2,4-triazol-4-yi}-
2,3(1H,4H)-quinoxalinedione (2.0g, 68%) as an off-white solid, mp 230-
232°C.
Anglysis (%) Found: C, 46.23; H, 2.93; N, 19.00. C,7H,,CI,N¢0;. 1.25H,0
requires: C, 46.22; H, 3.31; N, 19.02.

25 '

(e) (i) (-)-N-Methylephedrine (0.88g, 4.9mmol} and then methanol (66mL) were
added to a stirred suspension of ()-8, 7-dichioro-5-[3-methoxymethyl-5-(3-
pyridyl)-4H-1,2 4-triazol-4-yi}-2,3( 1H,4H)-quinoxalinedione (1.9g, 4.3mmol)

- in ethyl acetate (400mL) at room temperature. The mixture was heated to
30 its boiling point. The mixture was fiitered, the filtrate concentrated to three
quarters of its volume and then cooled to room temperature. The solid
obtained was coliected by filtration and washed with ethyt acetate. The



The title conmpound was prepared fromthe starting material shown (which 10
was prepared by simlar nethods to those described in Preparation 113,
steps (c), (d) and (e), Preparation 114 and Preparation 115 from

7- chl or o- wced7ysrsS5-nitro- 2, 3( 1H, 4H) - qui noxal i nedi crUI/EPIBES

WO A- 95/ 12417)) by a simlar nethod to that of Exampl e 109. It was

I sol ated as a yell ow foam Anal ys_}g?_(%: Found C, 4628; H,4.17; N, 16.70.
CerrJHerr]Neerr]d. 2HA. [err] Herr]O 15 requires: C,46.41; H, 4.083;

N, 17. 09. N @id(Whs ENRElisay frorldth achidiemethanol to give a single
EXAMPLE 114 20

(-)-6.7-Dichl o‘ﬂ@@?@SQ@FW%M‘EEH%‘?@?@@Bﬁfﬂ@?ﬁ/ﬂa@ﬁrwSSSHE_)(r)ﬂM‘- 1,2,4-triazo
l[efr ]yl ] methylephedrine salt (1.28g, 43%j( rhp 182 1giegnoxal i nedi one
5 Analysis (%): Found: C, 55.74; H, 5.38; N, 14.38. C;H»,CisN;O,.
CH4CO,C.H, requires: C, 55.98; H, 5.43; N, 14.28.
[a]?® -135° (c=0.1, ethanol).
D

(i) A suspension of the (-)-N-methylephedrine salt (1.2g, 1.7mmol) from part
10 ‘(e)() in water (13mL) at room temperature was acidified to pH 5 with
concentrated hydrochioric acid and the suspension was stirred for 1 hour.
The solid obtained was collected by filtration, washed with water and
crystallised from water/ethanol to give (-)-8,7-dichioro-5-[3-methoxymethyl-
5-(3-pyridyl)-4H-1,2,4-triazoi-4-yi}-2,3(1H,4H)-quinoxalinedione (0.48g,
15 62%) as a white solid, mp 220-222°C.
Analysis (%): Found: C, 45.49; H, 3.21; N, 18.72. Cy7H;,CLNGO;. 1.5H,0
requires C, 45.76; H, 3.39; N, 18.83.
[a]’: -214° (c=0.1, ethanol).

20 (ii) The combined filtrates from part {e)(i) were concentrated to dryness, the
residue dissolved in water (20mt.), acidified to pH 3 with concentrated
hydrochloric acid and the solid obtained was collected by filtration, washed
with water and dried. (+)-N-Methylephedrine (0.37g, 2.06mmol) and then
methanol (28mL) were added to a stired suspension of this solid (0.80g,

25 1.87mmol) in ethy! acetate (170mL) at room temperature and the mixture
was heated to its boiling point. The mixture was filtered, concentrated to
three quarters of its volume and then cooled to room temperature. The
solid obtained was collected by filtration and washed with ethyl acetate.
The solid was crystallised from ethyl acetate/methanol to give a single

30- . diastereoisomer of the quinoxalinedione strating material as the {+)-N-
methylephedrine sait (0.93g, 32%) as a white solid, mp 165-167°C.
Analysis (%): Found: C, 55.88; H, 5.40; N, 14.31. C3H;5Cl,N;0,. 0.8
CH,CO,C,H; requires: C, 56.01; H, 5.33; N, 14.86.



- 55- A soluticn of 3-chl oroperoxybenzoic acid (0.85g, 4.93 muol) in
acetone (20m ) was added in one portion to a suspension of
(-)-6,7-dichloro-5-(3-

met hoxymet yb9%3283 pyridyl )-4H1, 2. 4-tri azol - 4-yl ] -2, 3( 1HPGHERGNSxal i nedi
one (see Exanple 111) (1.0g, 2.24 mmol) in acetone (40 m ) which caused al
the solid to- dissolve. The reaction was éiirred at roomtenperature for 40
m nutes after which time a white solid bé€gan to form The reaction mixture
was al |l owed to g&j*P +ap77@e0n| etpealpt ure for 3 days. The white solid was
collected by filtrtation and purified by flash chromatography on silica gel
using dichl O{n@mﬁ 'n%h*b?ﬂ@(+)-N-%Wlep?fé€ﬁh@sﬁﬂﬂ?9[§gf?qisg?hrﬂaol)'ﬂ'lSn’VF" ume) as
eluent, to glve after conbination and ‘concentration of the appropriate
fractiorfs, the tharl{e) (iripwatar (1OMk)pat roemiemperaiurgtwasacidfiedito phi 5. with

>310 C. . ; . = ). .

EXAI\/I[Dﬁ rErS] 115[ 'E grcrfbé&% artéd hyd%%%%#ﬁé%ﬂ%ﬁ? %%s&tegslgg V?g?ﬁgpggo%} h?w'e gener al
formul a: THer ¢diid Wisolécted by filtiation ant Washed Withiwaderite divtag+)ef7-Exanpl e
1 using the correspondi ng 2. 3-di net hox%/rgw noxal i ne derivatives and a

reaction peri od distieroic-matperyaethybPZRY it 114-tazobdyBiZe3@HeiMs urnpt i on
of starting mat efilyafiNedidre (0.41g, 69%) as a white solid, mp 222-224°C.
10 Analysis (%): Found: C, 48.44; H, 3.18; N, 19.01. Cy;H;,CLN;O;. 1.25H,0
requires C, 46.22; H, 3.31; N, 19.02.
[a]2: +212° {¢=0.1, ethanol).

EXAMPLE 112
15
y 7 . -{3-pVTi X ; X
2 ST e e
N—N | N~N '
iy /=N S W
CH;OCHZ/L N){) Gl‘l,OCl"!z/4 N >\<\:/>
H
cl N. _OCH, c N__0O
1. — X
CH,CH, NZ NocH, CH,CH; NS0
20

The title compound was prepared from the starting material shown (which

was prepared by similar methods to those described in Preparation 113, steps (¢},

(d) and (e), Preparation 114 and Preparation 115 from 6-chloro-7-ethyi-5-nitro-

2,3(1H,4H)-quinoxalinedione (see WO-A-85/12417)) by a similar method {o that of
25 Example 109. It was isolated as a yellow foam.

Analysis (%): Found C,48.68; H,4.18; N,17.60. C;gH;;Ng0,Cl. HCL H,0

requires: C,48.83; H,4.31; N,17.98.

m/z (thetmospray) 413.0 (MH").



WD 97/ 32873 PCT/ EP97/ 00995

- 56- [err] : WO 97/ 32873
PCT/ EP97/ 00995 -57-
WO 97132873 ' -

PCI/EP97/0099S

Iy =N N =N

H
CH,CH, Ng_-OCH, CH,CH, N__O
I I
~
ci N~ “ocH, ci

The title compound was prepared from the starting material shown {which
16 was prepared by similar methods to those described in Preparation 113, steps (c),
(d) and (e), Preparation 114 and Preparation 115 from 7-chloro-6-ethyl-5-nitro-
2,3(1H,4H)-quinoxalinedione (see WO-A-95/12417)) by a similar method to that of
Exampie 108. It was isolated as a yellow foam.
Analysis(%): Found C,46.28; H/4.17; N,16.70. CyH,;NsO;Cl. 2HCI. ', H,0.
15 requires: C,46.41; H,4.03; N,17.08.
m/z (thermospray) 413.0 {(MH").
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[err] WD 97/ 32873
PCT/ EP97/ 00995 -58- [err]

WO 97/32873 PCT/EPI7/100995

THIS SHEET HAS BEEN
REPLAGED

-55-
A solution of 3-chloroperoxybenzoic acid (0.85g, 4.93 mmol) in acetone
(20ml) was added in one portion to a suspension of {-)-6,7-dichioro-5-[3-

5  methoxymethyl-5-(3-pyridyl}-4H-1,2,4-triazol-4-yl]-2, 3(1H,4H)-quinoxalinedione
(see Exampie 111) (1.0g, 2.24 mmol) in acetone (40 ml) which caused all the solid
to dissolve. The reaction was stirred at room temperature for 40 minutes after
which time a white solid began to form. The reaction mixture was allowed to stir at
room temperature for 3 days. The white solid was coliected by filtration and

10 purified by flash chromatography on silica gel using dichioromethane:methanol:
glacial acetic acid (90:10:1, by volume) as eluent, o give after combination and
concentration of the appropriate fractions, the title compound (0.16g, 17%) as a
white solid, m.p. >310°C.

[a];" - 235° (¢ = 1.0, ethdnol).
15

EXAMPLES 115 to 129

20 The following tabulated Examples of the general formuia:

R
H
cl ﬁ NIO
cl N~ o
H
were prepared by a similar method to that of Example 1 using the corresponding

2,3-dimethoxyquinoxaline derivatives and a reaction period that corresponded
25  approximately to the complete consumption of starting material by TLC.

“i?ﬁ’iifﬂiiifﬁi:i" iii



- 60-
0 959 mmol)

0.5 hour.

PCT/ EP97/ 00995

PCT/EP97/00995

- qui noxal i npdli one (See Exanple 111)
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[err]

(-)-6.7-Di chl oro-5-[ 3-net hoxynet hyl -5-(3-pyridyl)-4H1,2,4-triazol-4-yl]-2.
5
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10 resulting solution was filtered and the filtrate freeze-dried to give
the tile conpound (0.43g, 94% as a white solid, np 260C (dec).
Analysis (% : Found: C, 42.90; H 2.89; N, 17.76.
Cl7H err] d“[‘b?’ﬁ]‘ﬂ?er rINaQ err]. 1.5H20 requi res: CFCAEPYH009S 3 17:
N, 17. 61. [[err]][err] = -228[err] (c=0, 1, Herr]O. 15
EXAMPLE 131 I nt ravenous form,l-lsa!el on of
(-)-6,7-DiCh| y y 2Oy
1,2,4-triazol im sal t A
formul ation s of the aftive
conponent by | ) -6, 7-dfchl oro-5-[ 3-
met hoxynmet hyl 4
,2,4-triazol -4 diumsalt, 1.5
Herr]O (see = v chlor|de 25
(9.0nmg per un t dose) and B .Pm ). To
prepare the fggmulation, sofum chl 4 +n 75% of the total
vol une of wat [ [ , 7-Di ch{ oro-5- 3-
met hoxynet hyl B(1H, 4H) - ui noxal i nedi
one sodi | HPO—Ts—tTg etby xi ng. The
solution ist ersSO " made Up, @ vol u fight ered] t hrough a
clarifying 0. Brffcron filtef® 2 T & intofsterile 10m
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used in the preceedi ng Exanpl es.
PREPARATI ON 1

[err]

10
190, 88Gwowies73

2,3,6, 7-trachl or oqui noxal i ne
room t enper at ure under

met hoxi de (25%m /v in_nethanal
t et r ahydr of un
5 m nut ey,
pressure and
by filtration
95% as a pir
CDCl [err]):

for

(MHerr]).

6. 7- D chl or oA

ni trogen.

5

6.7-Di chloro;2,3-dinethoxyquinoxaline
A sol ution of sodi um net hoxi de (25%w /v in nethanol

(106g. 400mmol )
-sgifter 3 days,

was added dropwi se to a stirred sus
I n met hano

(1400nL) at

a solution of sodium

] 40, 90mml ) , followed by
an (300n ). The readtion mixthre 15 was heated under refl ux
cool ed,} concentratjed to a spall vol upe urider reduced
poured into water (300mL) . Theapreci pitate was col l ected
and washed with watfer to affprd the tytle congound (97g,
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[err]
PCT/ EP97/ 00995
Lithiumdfis
6.18nm, 9.26

trimethyl borat
stirred for a f
18

pH 1 with 2M

wi t h_di chl or onef hane 10
dried (MgSO4) apd
resi due was purfi1ed Dy
gradient elutio

to 99:1, by vol
6, 7-di chl oro- 2,
as a light bro
= 3.97 (3H, s),

m z (thernospra

6, 7-di chl or o- 2,
0. 89nmol ),

of 2M aqueous

S

di met hoxyqui noxal i ne (Preparation 1. 2.0g,
tetrahydrof uran (150nL) at

4- br
tetrakis(triphd

WD 97/ 32873

| am de nono(tetrahydrofuran) (1.5Min cycloh
s added to a stirred suspension of 6, 7rtraErbmoss2, 3-

-78C, under

-62- (a)

exane,

7.72mmol ) in dry 5 -
n-$¥-0gen. After 1 hour at -78[err]C,
s added. The sol ution was

cu,o\/(" \

oo

rthe-r 1 ’ur-an’d hén | eft tjo reach roomtenperature over
ours. Waggr (50nmL) was addeq, the solution was acidified to
— Bqueous hydrochl orifc acid solution and extracted
p (3x] 50nmL). Th¢ conbi ned organic extracts were
concentrated ¢gnder reduced pressure. The
asth efir omat ogr aphy on silica gel, by
usi ng di chl or opet hane: net hanol (100: 0 changi ng
) as t}@ =4 el uept to afford
- di met holRRyqui noxdF1 ne- 5- bor pnic acid 15 (0.610g, 26%
solid. (300 MHz, DVMsO-d[err]): [err]
4292 (3H, 8.50 (2H, s).
§ <803 (NR & A mixture of
& 8@ net hgey bni ¢ acid (0. 27g,
@ﬁ)yridi e~ 0. 14 and
Ry&phosphtng) .{031g, 0.026nmol) in a nixture
sngum carﬁ.m nTL), et hanol (0.5nL) and
™ 5 o
T x
2 D .o
¥ g
ol ol
@
o
e . §¢ 3
r S 2 2 & 9
T8 Bl BT
P o A
80cs |80« 532
32 o
D g ‘%
L IQ
=
b 3—=
@
N\ N/
- =
z’ l\ z.-’l/Z——O-

127

128

129
°"‘°\/£




tol uene (10m.) was heated under nitrogen under reflux for 24 hours. After

25 being cooled the m xture was partitioned between water (20nL) and

di chl oronet hane (20nlL). The phases were separated and the aqueous

phase was Wa%@¥&d with di chl oronet hane (3x50nl). The c®CiniEREDOSS

organi c extracts were dried (MySO4) and concentrated under reduced

pressure to give a brown solid which \gﬁ@_ purified by flash chronmat ography
ex

30 on silica gel, eluting with ane: ethyl acetate (3:1, by volune)
to afford the title cEXAMBOE@I80113g, 389 as a beige solid.
WD 97/ 32873

PCT/ EP97/ 00995 - 63-

[err] H'NNR ( it OFOAS j L. = “ sbﬂn '3HL h‘- .‘! OF-8-\Kl =7/ !-S)! 7 30
(2H, d, = 7.97 (1H s), 8 .0 —5H7) .

m z (tWKernospray) 336 (MH : sod 1
E rREEQrRle gysa?,g%r%i L‘"é P ydnrg%:iﬁg éo':égg'n%%f Ia%tB %%@%‘gﬁﬂ?&&%%%iﬁﬁf usi ng
6, 7- di chl ovas aideddoreestinedysyspensicn ohE)-67-dichlorokB[methoxgmdttaRg-(dhe
aDPr OPr 1 al g 5 SHOF 3L ol S50 BrlinoRaiedfohe Ted Exampis 117 & "

{0.428g, 0.959 mmol) in water (10 mi} and the mixture stirred for 0.5 hour. The

10 resuiting solution was filtered and the filtrate freeze-dried to give the title

compound (0.43g, 94%) as a white solid, mp 260°C (dec).

Analysis (%): Found: C.42.90; H,2.89; N,17.76. Cy;H;CLNgNaO,. 1.5H,0

requires: C, 42.78; H,3.17; N,17.61.

fa]®® = -228° (c=0.1, H,0).
15 o

20 1,2 4-triazol-4-y1}-2 3(1H 4H}-quinoxalined; i it

A formulation suitable for administering a 20mg/mi dose of the active
component by intravenous injection was made up using (-)-6,7-dichloro-5-[3-
methoxymethyl-5-(3-pyridyl)-4H-1,2 4-triazol-4-yl]-2,3(1H,4H)-quinoxalinedione
sodium salt, 1.5 H,O (see Example 130) (22.4mg per unit dose), sodium chioride

25  (8.0mg per unit dose) and water for injections (to 1.0mi).

To prepare the formulation, sodium chloride is dissolved in 75% of the total
volume of water in a suitable vessel with mixing. (-)-6,7-Dichioro-5-{3-
methoxymethyl-5-(3-pyridyl)-4H-1,2,4-triazol-4-yi}-2,3(1H,4H)-quinoxalinedione
sodium salt, 1.5 H,0 is then added and dissolved by mixing. The solution is then

30 made up to volume with water and filtered through a clarifying 0.2 micron filter.
The filtrate is filled into sterile 10mi glass ampoules under aseptic conditions using
a terminal clarifying filter and the ampoules sealed.



Pre. [err] [err]H NWR (300 MHz, CDCl[err]) and nmlz 3
[err]=3.77 (3H, s), 4.14 (3H, s), 7.35 (2H, m, 7.80

(thernospray) 336 (MHerr]) 4 [err] 77 (3H
s), 4.15 (3™O9p287% 38 (1 H, t, ’EP"”“?P’%HZ)
8.00 (1H, s), 8.95 (2H, d, J=3Hz). [err]
(t hernospray) 337 (M—|[err]) 5 [err] [err] =
3.89 (3H,s), 4.19 (3H,s), 8.02 (1H s)g48.83
(2H,s), 9.26 (IHs). (thernospray) 337 (M)
WO 97/ 32873 The following Preparations illustrate the syntheses of certain intd?@BdiEREs/ 00995
- 64- PREPARATI ON 6
6, 7- Di chl orﬁseg‘gtﬁ? REQ%SQW&LE"H&P&% ne- 5- car boxyl i c acid
0o -OH
5 PREPARATION 1
7-Dichlor i i
ci Ny ! ct N_OCH,
L — )
Cl N cl Cl N OCH
10 A solufion of sodium methoxi&e (25%wtlv in methanol, 190mL., 880mmol)

was added dropwise to a stirred susperision of 2,3,6,7-tetrachloroquinoxaline
(106g, 400mmol) in methanol (1400mL) at room temperature under nitrogen.
After 3 days, a solution of sodium methoxide (25%wt/v in methanol, 40mL,
180mmol) was added, followed by tetrahydrofuran {300mL). The reaction mixture
16 was heated under reflux for 5 minutes, cooled, concentrated to a small volume
under reduced pressure and poured into water (500ml.). The precipitate was
collected by filtration and washed with water to afford the titie compound (97g,
85%) as a pink solid, mp 144-146°C.
1H-NMR (300 MHz, CDCL): 5 = 4.14 (6H, s), 7.88 (2H, s).
20 miz {thermospray) 259 (MH").

B(OH),

o fI -




[err] Li t hi um di i sopropyl am de nono(tetrahydrofuran) (1.5Min

cycl ohexane, 15.5nL, 23.3mmol ) was added to a stirred suspension
of 6, 7-dichloro-2, 3- di met hoxyqui noxal i ne (Preparation 1, 5.0g,
19. 3ol ) WO 9297310 tetrahydrofuran (150n) at - 7R(EERIFROBhder
nitrogen. The reaction m xture was stirred at this tenperature
for 1 hour, then anhydrous carbon di oxi de was bubbl ed t hr ough
the solution at -78C for 1 hour. Saturghed aqueous anmoni um

chl oride solution (80n.) was added and the resulting m xture was

al | oned L @%)r eabirhmmcnﬂsbﬂmpwalamdaf mpna@%ichﬂyﬂmiu@népl-m inisyciohexihé,5 (
agueous hydroc ric spl uti g nd e cted w acefate (3x50
m.). The conbi Eég e‘gt”PaéPEe i( s'é?&%"é@f’éﬁ%wq%/’ﬁm?fﬂ’é Tleous
sodi um hydr oxi Qﬁé%%h%xalmmm £2.08, oremmssnachsi fied to pH 1

usi ng 2M aqueous hydrochl oric acid sol ution and extract éd with
di chl osomet hantetabydofurpn (150mld @bl 8766 undernitseane t Aftard how ahetBSChwer e 20

Compound_ 4. ooissyl eBABTE AL, By SIS SuBE DI Saorias (e 11 e
[ er ] HNVR ( 308udtor Bl anatnen G196 éabh s tof@fatirgidver g 0. 02

(1H s), 13.85 (1H, brs 32873
PCT/ EP97/ 00995hours. Water (50mL) was a ded, the solution was acxd:ﬁed to pHs % with 2M

6. 7- D1 chi or o- 22 HERUR VARt A sghign snd extracted with dichipromethane

10 (3x150mL). The combined organic extracts were dried (MgSO,) and
concentrated under reduced pressure. The residue was purified by fiash
chromatography on silica gel, by gradient elution using
dichloromethane:methanol (100:0 changing to 98:1, by volume) as the
eluent to afford 6, 7-dichloro-2,3-dimethoxyquinoxaline-5-boronic acid

15 {(0.610g, 26%) as a light brown solid.
1H-NMR (300 MHz, DMSO-dg): 8 = 3.97 (3H, s), 4.02 (3H, 5), 7.88 (1H, §),
8.50 (2H, s).
m/z (thermospray) 303 (MH").

20 {(b) A mixture of 8,7-dichioro-2,3-dimethoxyquinoxaline-5-boronic acid (0.27g,
0.89mmol), 4-bromopyridine (0.14g, 0.88mmol) and
tetrakis(triphenylphosphine)paliadium(0) (0.031g, 0.026mmol) in a mixture
of 2M aqueous sodium carbonate solution (1mL), ethano! (0.5mL) and
{oluene (10mL) was heated under nitrogen under reflux for 24 hours. After

25 being cooled the mixture was partitioned between water (20mL) and
dichioromethane {20mlL). The phases were separated and the aqueous
phase was extracted with dichloromethane (3x50mL). The combined
organic extracts were dried (MgSO,) and concentrated under reduced
pressure to give a brown solid which was purified by flash chromatography

30 on sitica gel, eluting with hexane:ethyl acetate (3:1, by volume) to afford the
title compound (0.113g, 38%) as a beige solid.



[err] To a solution of

6, 7- di chl or o- 2, 3- di net hoxyqui noxal i ne-5-car boxylic acid

(Preparation 6, 0.890g, 2.93mmol) in dichloronethane (25nL) at room

t enper at ur E¥QAHEET| t r ogen was added dry NN-di net hyl f or rePFTERBMPR 1L, 10
47.2mg, 0.64mmol) followed by oxalyl chloride (0.338nL, 3.8mmol). After

0.5 hours, the m xture was concentrated under reduced pressure.

Di chl oromet hane (10m ) was added to the _g£sidue at roomtenperature

under nitrogen, foI | owed by net hylam ne (33% w w sol ution in ethanol,

10nL, 80.3 nol ) ‘HANMER (300 MHzZEREL): 6hwes. Bﬂ)(ﬁt!,rsa, A3 (8 ag)p7 30qEHpader 15

reduced pressure t p tloned bet ween
di chl or onet hane JE%SH ';ﬁ?nﬁﬁiﬁgiqm ‘ﬁ %?)nl oric acid solution. The
organi ¢ extract rﬁ\gz tHermBEhra M Iviad evaporated under reduced

pressure. The residue was purlfled y flash chronmatography on silica gel,
by gradisent el ution using dichl ororret hane nmet hanol (100: 0 changing to 20

99:41, by volune) as the el uent tg §£5vvh| ch was recrystallised
from tol uene to afford-the uﬂe coffpound (0.570g, 61% as a

whi t I'd 11 3H
u i ' e3sli|g I The followmb ﬁhﬂﬂétbd\lbﬂiinbm%&e rbg 'bgh)ssmflﬁ* rhbthgﬁ?tg (

7.87 ( 1H sr;vat ofé rahon anaﬁ Pt wm@gﬂ@w?wﬂ mﬂhexqunmhne-s- V\O
97/ 32873 poronic acid and the appropriate heterocyclic bromides (R-Br) in ;ﬁgé 5.7/ 00995

10 bromopyridine.
R
ci N, _OCH,
\
IEE X
Cl N~ Toc

Prep. R :
No. H NMR (300 MHz, CDCL) and m/z
3 N 3=3.77 (3H, s}, 4.14 (3H, s}, 7.35 (2H, m), 7.80

(1H, m), 7.87 (1H, s), 8.77 (1H, d, J=5Hz).
2N (thermospray) 336 (MH")

3=3.77 (3H, s), 4.15 (3H, 5), 7.38 (1H, t,
J=3Hz), 8.00 (1H, s}, 8.95 (2H, d, J=3Hz).

)

N\f" {thermospray) 337 (MH")
5 x| 3=3.80 (3H,3), 4.19 (3H,s), 8.02 (1H,5), 5.3
] {2H,s), 9.26 (1H,s).
e

{thermospray) 337 (MH")




- 66- PREPARATI ON 8 6

. 7-Di chl oro- 2, 3-di net hoxy-5- (1-net hy- 1Htetrazol - 5-yl ) qui noxal i ne

[err] Phosphor ous pentachl oride (0.136g, 0.65mvl) was added to
a sol uti orW@$7/32873 PCTYEP97/00995

6, 7- di chl or o- 2, 3- di met hoxy- 5- (N- net hyl car banoy!| )qw noxal i ne (Preparation
7, 0.197g, O. 62mm|) in toluene (7m.) and the m xture was heated under 10
reflux under nitrogen for 1 hour. The geaction was cooled to room
tenperature and trinethylsilyl azide 3[err]L, 0.107g, 0.93mml) was

added. After stirring erature for 18 hours, dilute
agueous anmmoni a . soI ution (20rrL) was added and the m xture was
extracted with Dichloo-2.§ dimethoxyguinoxafine-S-aart @aeignbi ned organic
extracts were dried 15 (I\/gSO4) and evapor ated under reduced pressure.
The residue was purified by flash chromat ography on silica gel,
eluting with dichloronethane to @He title conpound (0. 080g,
3899 as a white solid. [errH—Nl\/R(SOM—Iz CDCl[err]): 6 = 3.84
(3H, s), 3.90 (3H, §) N3 003*). 815 ¢ 6LHs) . 20 m z
(thernospray) 341 ( PREPARATI ONS
9-17 The .- at ed C repared by simlar

nmet hods to 25 hose o atlons and 8, usi N 36, 7-di chl oro- 2, 3-
di met hoxyqui noxal i ne- 5- car boxyl ic acid and the appropriate primary an ne

(R-NH2) in place of nethylam ne.
Lithium diisopropylamide mono(tetrahydrofuran) (1.5M in cyclohexane,

15.5mL, 23.3mmol) was added to a stirred suspension of 6,7-dichioro-2,3-
dimethoxyquinoxaline (Preparation 1, 5.0g, 19.3mmol) in dry

10 tetrahydrofuran (150mL) at -78°C under nitrogen. The reaction mixture was
stirred at this temperature for 1 hour, then anhydrous carbon dioxide was
bubbled through the solution at -78°C for 1 hour. Saturated aqueous
ammonium chloride solution (80mL) was added and the resulting mixture
was allowed to reach room temperature, acidified to pH 1 using 2M

15 aqueous hydrochioric acid solution and extracted with ethyl acetate (3x50
mL). The combined organic extracts were then extracted with 1M aqueous
sodium hydroxide solution. The agueous solution was acidified to pH 1
using 2M aqueous hydrochloric acid sclution and extracted with
dichloromethane (3x50mL). The combined dichloromethane extracts were

20 dried (MgSQO,) and concentrated under reduced ﬁressure to give the title
compound {4.0g, 68%) as a pale brown solid, mp 230-232°C.
1H-NMR (300 MHz, DMSO-dg): 8 = 3.98 (3H, s), 4.04 (3H, s}, 8.02 (1H, s),
13.85 (1H, brs).



WD 97/ 32873
PCT/ EP97/ 00995

WO 97/32873 PCT/EPI7/00995
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-67-

H
0. _OH 0. _N.
cH,
cl N, _OCH, cl N, _OCH,
- ~
I I
S s
ci N” T ocH, ci N~ “ocH,

To a solution of 6,7-dichloro-2,3-dimethoxyquinoxaline-5-carboxylic acid
(Preparation 6, 0.890g, 2.93mmol} in dichloromethane (25mL) at room
temperature under nitrogen was added dry N,N-dimethyiformamide (50pLl.,
47.2mg, 0.84mmol) foliowed by oxalyl chloride (0.338mL, 3.8mmol). After
0.5 hours, the mixture was concentrated under reduced pressure.
Dichioromethane (10mL) was added to the residue at room temperature
under nitrogen, followed by methylamine (33% wi/w solution in ethanol,
10mL, 80.3 mol}. After 10 minutes, the mixture was evaporated under
reduced pressure and the residue was partitioned between
dichloromethane {20mL} and 1M agueous hydrochloric acid soiution. The
organic extract was dried (MgS0O,) and evaporated under reduced
pressure. The residue was purified by flash chromatography on silica gel,
by gradient eiution using dichioromethane:methanol (100:0 changing to
89:1, by volume) as the eluent to give a solid which was recrystallised from
toluene to afford the title compound (0.570g, 61%) as a white solid.
1H-NMR (300 MHz, CDCly): 5 = 3.11 (3H, d, J=3Hz), 4.10 (3H, s}, 4.05 (3H,
s), 5.87 {1H, br d, J=3Hz}, 7.87 (1H, s).

m/z (thermospray) 316 (MH").
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Phosphorous pentachloride (0.138g, 0.65mmol} was added to a solution of
8, 7-dichloro-2,3-dimethoxy-5-(N-methylcarbamoyl)quinoxaline (Preparation
7. 0.197g, 0.62mmol) in toluene (7mL) and the mixture was heated under
reflux under nitrogen for 1 hour. The reaction was cooled to room
temperature and trimethyisilyl azide (123uL, 0.107g, 0.93mmol) was added.
After stirring ét room temperature for 18 hours, dilute agueous ammonia
solution (20mlL} was added and the mixture was extracted with
dichioromethane (3x50mL). The combined organic exiracts were dried
(MgSO,) and evaporated under reduced pressure. The residue was
purified by flash chromatography on silica gel, eluting with dichloromethane
to give the title compound (0.080g, 38%) as a white solid.

1H-NMR (300 MHz, CDCl;): & = 3.84 (3H, s), 3.90 (3H, s), 4.14 (3H, 8), 8.15
{1H, s).

miz (thermospray) 341 (MH").

PREPARATIONS 8-17
The following tabulated compounds were prepared by similar methods to
those of Preparations 7 and 8, using 6,7-dichloro-2,3-
dimethoxyquinoxaline-5-carboxylic acid and the appropriate primary amine
(R-NHy,) in place of methylamine.



6.00 (1H,

10
br s),

[err] HHNMR (300 MHz,
m,

-69-

5.85 (1H,

method to that of Preparation
4.19 (2H,

s),
10Hz) ,

3SH

J=2,

dd,
mz (thernospray) 342 (MH).

-5-(N-al | yl car banmoyl ) qui noxal i RRCT/ERSTA0995 [err].

<z CHW) 5S¢ (Reldsouaw)
= - ‘(s 'HL) 91'8 ‘(W ‘'H2) 0Z'v ‘(S 'HE)
x oLy '(s ‘HE) 28°¢ ‘(ZHOL=f '} 'HE) 8Y') = Q €}
c
>
b4 - (,HW) 69¢ (Aesdsouwsay)
= (s 'HI) 18 ‘(W 'HL) 8T
n ‘(8 "He) 81'% ‘(8 "HE) 08'€ (W ‘HYY 86} = ¢ 74}
o (,HW) 86¢ (Aeadsounsiy)
S (8 'HL) Z1'8
© - ‘(zHgL= ‘P 'HL) 01'S (ZH8L=" 'P 'HI) ¥8'¥
= ‘(s 'HE) 8L’y ‘(S "HE) 08°€ ‘(S ‘HE) vO'E = ¢ i
- (,HWN) Leb (Aeadsouuarg) (s 'Hi)
T - 01°8 "(wi 'HE) 01°2 ‘(w "H2) 26°9 (W 'He) OF v @/
_ ‘(s 'HE) 9L ¥ ‘(S 'HE) 92°€ (W 'HZ) BL'E = ¢ > 04
> (,HW) 601 (Aexdsouusiy)
T (8 ‘Hi) 2e'8 "(W'H))
— "jejeoe JAULe UM uopenig 80'% (s ‘HE) 90"y (s'HE) 89°€ ‘(W "HZ) ¥8°1 OI.
— -AydesBoyewoiyo ysey oN uWp) ZLL (W HL) 06°) (W 'HE) 8L = @ 6
v zjw pue (00D ‘ZHN 00€) HNN H, .A.mn_g_

4.10 (3H, s), 4.14.
5.38 (1H,

WD 97/ 32873

| OHz) ,

S) .

PREPARATI ON 19 15

J=

[err]

d,

using allylam ne in place of nethyl am ne.
7.88 (1H,

The title conpound was prepared by a simlar

6, 7- Di chl o0 27/ 38W net hoxy

PCT/ EP97/ 00995
PREPARATI ON 18

5.20 (1H,
nm,

CDCl[err]):

[err]

71

>g uajesedald Wolj suojeen

6, 7-Di chl oro-2. 3-di net ho

‘Ho0. _N 10
ol
H ‘-
¢ X
Ho0” TN o)

- SN

N
N=N




o L E~
+— — %
o o L
(@] — —l ~
= D — >
4 [a— a
m AN
~ o Qo
_13.8
S
o =
— - S
. () o
E c W =
— — —
(73] —_ >N ~
© X O
© X OO N
ocm
hWJ C o~ lm
UWW -
o O.—
o ~TZE
- —_
S =omI_.
o m ~—L LD
()] AN - NN
- T 1 =~
O ©O0oo .
r{[O)
0w __®©O 00 wn
mngl -0
Cc _ C < -t
— >0 I
T 0 — .— -
CcC 5 _TO —_~—
S © (7)) ™
o - N~ O~
WQUN S %
(@] 1 ™M oo m
o O 4— .~ ~
v >»°2<¢ .5
- Xo0o._aFE
— C © ©< _-
0O = —_ X I
Zmpo -
(O] C o~
cC. . _C._w0m
Hoo@g S O
— 1 O _.00
- M ~L .
c - —_ ML
« (N >N—
mw&mwmnu,
O PO TOE
. O.—_ QO . .
[ n Y o » R,
coc©c I —
— 0O — O Il H
O.— ®— ~—
—_. O Q >N— (]
e 1 O C o O
ra—/rtrlw
o Cc ,P%e .
e O - —L0 <

-70-

PCT/ EP97/ 00995

oxgprl)pyl )-1Htetrazol - 5-yl ] qui noxal

‘swinjoA Aq ‘2:¢
Buibueyo §:| ‘sueyietoloyoip (,HN) 60¥ (Aesdsounay))
‘suexay bujsn uopne (8 'H1) 81°8 "(zHB=r £10°HO-
m_,w_uﬂa quenje AydeiBojewoiyd ‘b ‘He) 89y ‘(s ‘HE) 9Ly (s 'HE) Z8'E = @ Li
= ‘loueyiawiaiem
o BWN|OA Aq 0£:02 Yym Bupnje
T uwnjod Z8qoss (ew apeuy) (,HW) cov (Aesdsowueyy)
iosusydg e uo ojdy enjelsedaid (s 'HL) 908 @lo
o _@seyd asianal Aq pate|os) ‘(W 'HG) ge"L (s "HE) 2Ly (8 'HE) 08'E = ¢ 9l
V_Ay (HW) mwmgs%ow%sw
S . w -I—. ¢
< - 218 (W 'HL) 0¥ # (W 'HL) vZ'p (S ‘HE) 1P zool/lv
o ‘(s 'HE) 08°¢ (W 'HE) 99'¢ (S ‘HE) PL'E = Q gl
= GHW) £1¥ (Aesdsounsy)
"y {5 °HL) 90'8 ‘(W 'HE) 2)°2 g
L o - (W 'H2) ¥8'9 "(ZHEL=r 'P ‘HL) ¥¥'G (ZHBL=F Q
N o P 'HL) 92°G (S 'HE) ¥1 Y ‘(8 ‘HE) p9'E =¢ 145
65
55
50
Zr 2
O ©o.—




r] _ 9- Bor abi cycl o[ 3, 3, 1] nonane (0.5M i n tetrahydrofuran,
4. 55mmol ) was added dropwi se to a stirred suspension of
i chl or o- 23- di net hoxy-
al | yl MePH®BBazo] - 5-yl ) qui noxal i ne (Preparation 19, RCRERJTOPIB2mol )
in 10 - dry tetrahydrofuran (15nL) at room tenperature under nitrogen.
The reaction mxture was hegjged under reflux for 18 hours,
trimethyl am ne- N oxi de él.OSg, 13. 7mmmol ) was added portionw se
to the cool ed reaction t he m xture was heated under
reflux for 2 hours . , ) reduced pressure. The
resi due was purifie ] ) NEGINE gel, by
gradi ent el ution using di chl or onet hane: net hanol (100: 0 changi ng
to 99.5:0.5, by volune) to give the title conpound (0.510g, 73%
as a white solid, np ¢d388-¢i9[err]C. erﬁfk# (300 MHz,
CDCl [err]): [err] = 2.B¢ (2H, m, 3.60 (2H M, .82\%%561'5),
4.16 (3H, s), 4.30g2HJ M ,N8. H,1H, s). 20g¢ NI z ddiher nospray) 769

91\1«4%?3 S :

———
5
N~ TocCH,

Y

i

(2vH err]).

PCT/ EP97/ 00995 A -71-

PREPARAZI ON 21 ci c NT CocH,

6. 7- Di chl oro- 2. 3-di met hoxy-5-[ 1- (2- hydr oxyet hyl ) - 1H-tetrazol - 5-yl ] qui noxal i
ne

The title compound was prepared by a similar method to that of Preparation
7. using allylamine in place of methylamine.
TH-NMR (300 MHz, CDCly): & = 4.10 (3H, s), 4.14 (3H, 8), 4.19 (2H, m),

10 5.20 (1H, d, J=10Hz), 5.38 {1H, dd, J=2, 10Hz), 5.85 (1H, br 5), 6.00 (1H,
m), 7.88 (1H, 8).
m/z (thermospray) 342 (MH").

15 - i i - - Sle 10

H f
OCH, cl N

Ng «-OCH;
I
o s
N~ OcH, ci N~ ocH,

The title compound was prepared by a similar method to that of Preparation
20 8, using §,7-dichloro-2,3-dimethoxy-5-(N-allylcarbamoyt)quinoxaline
(Preparation 18) in place of 6,7-dichloro-2,3-dimethoxy-5-(N-
methylcarbamoyiiguinoxaline.
1H-NMR {300 MHz, CDCl,): 8 = 3.80 (3H, s), 4.14 (3H, 5), 4.80 {2H. m),
5.02 {1H, m), 5.16 (1H, m),’5.80 {1H, m}, 8.10 {(1H, s).
25 m/z {thermospray) 367 (MH").

Cl

Cl



[err] Di i sobutyl al um ni um hydride (1M in tetrahydrofuran,
0.7nL, 0.7mmol) was added dropwi se to a stirred sol ution of

6, 7- di chl oro- 2, 3- di met hoxy- 5- (1-

met hoxycarWOays2ses hyl - 1H-t et r azol - 5-yl ) qui noxal i ne (PrepBEHEPGMP5 1, 10
0. 126g, 0.32mmol) in dichloronmethane (15nL) at -78[err]C under nitrogen.
_After 1 hour, the reaction mxture was _phl owed to warmto room
tenperature and diisobutylal um ni um hydride (1Min tetrahydrofuran,
0.7nL, 0.7nmol) was added, foll oRREPARATIONZSE | ater by further

o) 300! g A D SR Al Bl ol L) (01T

vvas added to the m xture and the aqueous phase was extracted
W th di chl oronet hane (2x25nl). The conbi ned organic extracts
wer e washed N\M'{h brine (50m), dri éir'glvgsozt) o#d concentrat ed
under reduced Na H-esSE8H. The resi dukg ed by flash
chromat ography on silica 20 eluting with
di chl or onet hane: net lano ,aBH,vol une) a0 _give Nhe och, e
compound (93nmy, 79% &% V\,hl\t solid. , [ eMYT H NVR (300 MHz,
CDCl[err]): [err] = 3 H 408 (2H, 18 L 3H, s),

5). N Hy rﬂz Qit he nos'?)raﬂck's?l (MHerr]).

4.28 (g«, m, 8.14 CLH,
WD 97/ 32873 -

-72- PREPARATI ON 22

si ]7 ;15: chl or o- 2, gpffdBidyRiey/3 A rohahé 10BN FPIFaYardfud, .11 2ldaritheh - 3-
was added dropwise to a stirred suspension of 6,7-dichioro-2,3-dimethoxy-
5-(1-allyl-1H-tetrazol-5-yi)quinoxatine (Preparation 19, 0.67g, 1.82mmol} in

10 dry tetrahydrofuran (15mL) at room temperature under nitrogen. The

PCT/ EP97/ 00995

reaction mixture was heated under reflux for 18 hours, trimethylamine-N-
oxide (1.03g, 13.7mmol) was added portionwise to the cooled reaction
mixture and the mixture was heated under refiux for 2 hours then
concentrated under reduced pressure. The residue was purified by flash

15 chromatography on silica gel, by gradient elution using
dichloroniethane:memanol (100:0 changing to 99.5:0.5, by volume) to give
the title compound (0.510g, 73%) as a white solid, mp 188-189°C.
H-NMR (300 MHz, CDCLy): 8 = 2.04 (2H, m), 3.60 (2H, m), 3.82 (3H, s},
4.18 (3H, s), 4.30 (2H, m), 8.12 (1H, s).

20 m/z (thermospray) 769 (2MH").



[err] (a) Phosphor us pentachl oride (0.67g, 3.22nmmol) was added to a

stirred suspensi on of

6, 7-di chl oro- 2, 3- di met hoxy-5-(N-al | yl car banoyl ) qui noxal i ne 10

(Preparati OMO®H328B 0g, 2.93mmwl) in toluene (40nL) at roofFVENFEMR ure

and then heated under reflux for 1 hour. After being cool ed,

fornyl hydrazi ne (0.585g, 8.79mmmvl) and-z9-i et hyl am ne (0.592g, 8. 79mmol)

wer e added and the m xture heated ggggi refkug for 1 hour. After being

cooled, the mxture was partitio acetate (60nL) and 10% 15
> () L DN &S E .

W w aqueous pot3

separat ed and Tt ‘ ) T W T y ~ & 2X40ML) .
The conbi ned organic extracts were dried (MgJSO4) and concentrat ed
under reduced pressure. . resi due was purified,py flash
chr omat ography on sili ca gel %)é( gradi ent el ut ony usi ng tol uene: et hyl 20
acetate (1:0 changi ng v vbl une) to afMor¥~6/7-GH chl oro- 2, 3-
di met hoxy-5-(4-allyl - 2 4 trlazol 3-yl)quingxaline (0.11 2g, 10% as a
white solid, rrp206z8 [ ¢l N OCH,
L X
5
5 cl N~ TOCH,

Diisobutylaluminium hydride (1M in tetrahydrofuran, 0.7mL, 0.7mmol) was
added dropwise to a stirred solution of 6,7-dichloro-2, 3-dimethoxy-5-(1-
methoxycarbonylmethyl-1H-tetrazol-5-yl)quinoxaline (Preparation 11,

10 0.126g, 0.32mmuol) in-dichloromethane (15mL} at -78°C under nitrogen.
After 1 hour, the reaction mixture was allowed to warm to room
temperature and diisobutylaluminium hydride (1M in tetrahydrofuran,
0.7mL, 0.7mmol} was added, followed 30 minutes later by further
diisobutylaluminium hydride (1M in tetrahydrofuran, 0.7mL, 0.7mmol). After

15 a further 0.25 hours saturated ammonium chloride solution (20mL) was
added to the mixture and the agueous phase was extracted with
dichioromethane (2x25mL). The combined organic extracts were washed
with brine {50mL), dried (MgSO,)} and concentrated under reduced
pressure. The residue was purified by flash chromatography on silica gel,

20 eluting with dichioromethane:methanol (99:1, by volume} to give the title
compound (83mg, 79%) as a white solid.

H-NMR (300 MHz, CDCly): § = 3.84 (3H, s), 4.08 {2H, m), 4.18 (3H, 5),
4.28 (2H, m), 8.14 (1H, s).
m/z (thermospray) 371 (MH").



WD 97/ 32873 PCT/ EP97/ 00995

-73- [err]HHNMR (300 WMHz, CDCl 3): [err] = 3.88 (3H, s), 4.14
(3H, s), 4.37 (2H, d, J=3Hz), 5.16 (2H, m, 5.79 (1H, m, 8.06
(1H,s), 8.V¥Q9TRNB3 s). m z (thernospray) 366 TCHERS70(9PS

(b) A solution of 6,7-dichloro-2,3-dinethoxy-5-(4-allyl-4H1

,2,4-triazol - 3- yI)qwnoxallnfz(O 1g, 0.273mmmol) in

di chl or onet hane (3m) was cooled to -70[err] C and a stream of
ozone/ oxygen passed through for 0. BREOARATAON 22 .stream of nitrogen
was then passed t 0, net hanol (3nl) and

sodi um bor ohydr i de-&=258 ERCASISLILIA A M Ran's delin-t er warm ng
to roomtenperature, the mxture was ' ed bet ween
di chl oronet hane (10nL) and brine (10%5. iEe phases were separated
and th& aqueous phase extracted with ethyl acetate (2x10nlL). The
conbi ned organic extracts were dried (MySOH) and{_oncentrat ed under 15
h

reduced pressure. The Jesiflue was purifi hr omat ogr aphy on
r# %&%\ ¢i%i Ng etﬁ%%
0

silica gel, by gradie »Tret hanol (100: 0
changi ng ,N by 38]1 une) to afford the title conpound

(0.042g, 40% as an X * Whigt e sol i 9, B 229F8sr] C.
err%& 8 =376 2H, 87j§H, s), 3.92 (2H,

[err] H NVR (300 Mz,

m, 20 4.18 ( ddHj s), 8.63 (g SNyP m z
(thernmospray) 370 (MH) . N Och, PREPARATI ON
23
6. 7- Di chl oro- 2, 3-di net hoxy-5-(4-nmethyl -4H1, 2, 4-tri azol - 3-yl ) qui noxal i ne 25
/—‘N
(b}

—_— ct N\IOCH:
N° “ocH
{a) Phosphorus pentachioride (0.67g, 3.22mmoi} was added to a stirred

suspension of 6,7-dichloro-2,3-dimethoxy-5-(N-allylcarbamoyl)quinoxaline

10 (Preparation 18, 1.0g, 2.93mmol) in toluene {40mL) at room temperature
and then heated under reflux for 1 hour. After being cooled,
formylhydrazine {0.585g, 8.79mmol} and triethylamine (0.592g, 8.79mmof)
were added and the mixture heated under reflux for 1 hour. After being

cooled, the mixture was partitioned between ethyl acetate (60mL) and 10%
15 wiw aqueous potassium carbonate solution (60mL). The phases were

Ci

separated and the aqueous phase extracted with ethyl acetate (2x40mL).
The combined organic extracts were dried (MgS0,) and concentrated
under reduced pressure. The residue was purified by flash
chromatography on silica gel, by gradient elution using toluene:ethy!

20 acetate (1:0 changing to 1:1, by volume) to afford 8,7-dichloro-2,3-
dimethoxy-5-(4-allyl-4H-1,2 4-triazol-3-yl)quinoxaline (0.112g, 10%) as a
white solid, mp 208-208°C.



[err] WD 97/ 32873

PCT/ EP97/ 00995 -74-

The title conpound was prepared by a simlar nethod to that of Preparation
22, step (ayousty 6, 7-di chl oro- 2, 3-di met hoxy- 5- ( N- net hy FEREBRM95) -

qui noxal ine (Preparation 7) in place of 6, 7-dichloro-2, 3-di nethoxy-5-(N- 5
al I yl car banoyl ) qui noxal i ne. Purificati or_? )y flash chromat ography on silica
gel, by gradient elution using toluene:ethyl acetate (1:1 changing to 0:1,
by VOIHUNMR (BO0MHER, ©DCHIM3It B.88¢BH ), 4.14 (3H, s), 4.374RH] &+ NVR (300

VHz, CDC : = 3.52 , .8 H, 4.17 (3H), 8.07
i o 55 ) st s 1o o s B%a Al i EBa e B 34t Shi o 11 )
PREPARATI ON 24 3% (,t%etrﬁ'gs ray) 366 (MH"‘)

6. 7-Di chl oro- 2, Xy qul noxal i ne- 5- car boxam de
5

(b} A solution of 8,7-dichloro-2,3-dimethoxy-5-(4-allyl-4H-1,2 4-triazol-3-

yhauinoxaline (0.1g, 0.273mmol) in dichioromethane (3mL) was cooled to
-70°C and a stream of ozone/oxygen passed through for 0.5 hour. A
.stream of nitrogen was then passed through for 0.25 hour and then

10 methano! (3mb) and sodium borohydride (0.028g, 0.683mmol) were added.
After warming to room temperature, the mixture was partitioned between
dichloromethane (10mL) and brine (10mL). The phases were separated
and the aqueous phase extracted with ethyl acetate (2x10mL). The
combined organic extracts were dried (MgSO,) and concentrated under

15 reduced pressure. The residue was purified by flash chromatography on
silica gel, by gradient elution using ethyl acetate:methanol (100:0 changing
to 95:5, by volume) to afford the title compound (0.042g, 40%) as an off-
white solid, mp 212-214°C,
1H-NMR (300 MHz, CDCly): & = 3.78 (2H, m), 3.87 (3H, s), 3.92 (2H, m),

20 4.18 (3H, s), 8.07 (1H,s), 8.63 (1H, s).
m/z (thermospray) 370 (MH")
PREPARATION 23
25
o N NFh{n
N‘cH, HC™N/
ci N. _OCH, cl N__ _OCH,

: o
ci N~ ~ocH, cl N~ OCH,



[err] The title conpound was prepared by a simlar nethod to
that of Preparation 7, using gaseous ammoni a i n place of

nmet hylam ne, to afford a pale yell ow solid (no chronmat ography
was neces3¥@ 9732873t he wor k-up). 20 [err] H NVR (300 NAEPIDMBES d[ err] ) :
[err] = 4.00 (3H, s), 4.06 (3H, s), 7.80 (1H, br.s), 7.92 (1H,
br.s), 8.00 (1 H, s). n z (tj}i[mspray) 302 (MH err]). 25
PREPARATI ON 25

6. 7- Di chl oro- 2T3e¢tt§ebh@éun&weapmdwd b?H—slmﬂhr%éthc@Z@ihaBoWﬂeﬁtlm@Na' i ne

§,: )s SE’F :]0)](-23_| ?Eg g,,' gtggﬂlgq? h'g;ES 8 7-S:ciqiloro-5Méﬁg&gﬁ&%&ﬁy%@r&ar&o& L azol -3-
gc_l:T/ EP7/ 00995 quinoxaline (Preparation 7} in place of 6.7-dxchEoro-2,3-dnmeth77§y—5~(N—
5 aflylcarbamoyl)quinoxaline. Purification by flash chromatography on silica
gel, by gradient elution using toluene:ethyl acetate (1:1 changing to 0:1, by
volume) gave an off-white solid.
1H-NMR (300 MHz, CDCly): & = 3.52 (3H, s), 3.88 (3H, 5), 4.17 (3H), 8.07
{(1H,s), 8.37 (1H, s).

10 m/z {thermospray) 340 (MH")

PREPARATION 24

0. OH O.__NH,
ci N, OCH, cl N, _OCH,
N N
) — X
s ~
ci N~ ocH, ci N~ “ocH

15
The fitie compound was prepared by a similar method to that of Preparation
7, using gaseous ammonia in place of methylamine, to afford a pale yellow
solid (no chromatography was necessary in the work-up).

20 1H NMR (300 MHz, DMSO-dg): & = 4.00 (3H, s), 4.06 (3H, s), 7.80 (1H,
br.s), 7.92 (1H, br.s), 8.00 {(1H.s).
mvz (thermospray) 302 (MH").

25




[err] 5

(a)

(Preparation 24,

di mret hyl acet al

(25nm.) was

1.96g, 6.49nnvol)
heat ed under

6, 7- Di chl or o- 2, 3- di et hoxyqui noxal i ne- 5- car boxam de
I n NN-di et hyl f or mam de

reflu

After bei ngV@BBIZEB the mi xture was concentr at

Wﬁéf’@%duced

pressure and the residue triturated with 10

di et hyl

ether to afford

N err],Nerr]- dinethyl-

N2-[ 6, 7-di chl orgs2, 3-

di et hoxyqui noxal i n-5-yl carbonyl ] f ormam di ne (2. 14q,

9299 as a pale

yel | ow solid. [err] HHNMR(300 MHz, CDCl[err]): [err] = 3.18 (3H,
s), 3.24 (3H, s), 4.09 (3H, s), 4.15 (3H, Gﬁ,, .88 (1H,s), 8.62
(1H, s). 15 on1z t hermospray) 357 ( %/ (b) A mxture
of NJerr],Nerr]- difg Hyr N err]-[6, 7-di chl org¢2, J“rm-thoxyqui noxal i n- 5-

yl car bonyl ] f or ma

11.98mmol ) in g
hours. After bei

(a)

10

15

)

20

d|n rate (0.599q,
er ’ref pyx for 2 20

il trat-r-o‘n—and washed

(2Pl14g,oc§ 99ml ) anyg hyra

acltl (gpnL) wasfreate
,ie sofTd—wa¥ col I

OCH, ci
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i ng
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CH,
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ISOMER 2

8, 7-Dichloro-2,3-dimethoxyquinoxaline-5-carboxamide (Preparation 24,
1.96q, 6.49mmol) in N, N-dimethylformamide dimethyl acetal (256mL) was
heated under reflux for 2 hours. After being cooled the mixture was
concentrated under reduced pressure and the residue triturated with
diethyl ether fo afford N' N dimethyl-Nz—{6.7~dich!oro~2,3-
dimethoxyquinoxalin-5-ylcarbonyllformamidine (2.14g, 92%) as a pale
yellow solid.

I4.NMR {300 MHz, CDCl,): 3 = 3.18 (3H, ), 3.24 (3H, s), 4.09 (3H, ), 4.15
(3H, s), 7.88 (1H,s}), 8.62 (1H, s).

m/z (thermospray) 357 (MH").

A mixture of N' N'- dimethyl-N-[6, 7-dichioro-2, 3-dimethoxyquinoxalin-5-
yicarbonyljfformamidine {2.14g, 5.98mmol} and hydrazine hydrate {0.599g,
11.98mmol) in glacial acetic acid (80mL) was heated under reflux for 2
hours. After being cooled, the solid was collected by filtration and washed
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with diethyl ether. A portion of this solid (1.108g) was suspended in dry
N, N- di net Rybbpsgpn de (80nlL) at room tenperature under npdrEgensssssnd
treated with sodi um hydride (80% w w di spersion in oil, 0.122g, 4.08muol).
5 After stirring for 0.25 hour, jodonethane (0.579g, 4.08mvl) was
added and the m xture heatétPat 50[err]C for 6 hours. The

mxture vas coolyfflietyl ether. A portidr sraRgSofdh. 108Y) Was'slabendeanAeRf r at ed
under reduced pressurée. e residue was partitioned ‘between
di chl or orret haneNMsdimigthyfedmamides(8080)E} roomiemperature under njiiegensantkr e

coperated end e GRS DAFRRGER GRSy Bp o c.o2 SRRRRREEL o
by 11 Ao Chr oIt et el it o om-uat g e
tgl uene: et hyl a%‘&?ﬁlesn'{@@hﬁﬁﬁﬁ&t ﬁ§°¢ f?r%y@%'ﬁrdvb? M’)'retvfﬁsa‘?m‘ﬁgas t he
S chl o 0. 2. TterG b theHiPSle CbncdrtRAES uder SR pHEA<lr S PhORRTRS

di met hoxy- 5- ( 2-was paftitidhed betwéen dichiopdmethang @0migand brine((60mBYy, THOY , as a

white solid, np 208-210[err]C r ] H 300 MHz, CDCl[err]):
[err] = 3.73 (slmasé??,“’ej'l? §§P%'§5—°f,d and ‘hﬁ.aﬂge?fééﬁ{eé%,e‘gaw‘%ﬁg wth (1A, s).
8.13 (44.S).  dichloromethaiB @xBOMEY. TPS®EGHbINSd Brdavid @trakls wére dried The
second el uted product, 1soner 2, tentatively assigned as 6, 7-di chl oro-

2, 3- di met hoxy - 5MIS @ angl|consentrateduRdar fodiiced eSS ndkaIresidue wes11g, 6%,
LS OB 1, s ol g, g iR (0
(1H, s), 8.28 (tbienp:ethyt acetate (4:1 changing tolfet by yplume) t@afiorg da(the fifst

eluted product, isomer 1, tentatively assigned as 6,7-dichloro-2,3-

15 dimethoxy-5-(2-methyl-2H-1,2,4-triazol-3-y/)quinoxaline (0.18g, 10%), as a

white solid, mp 208-210°C.

1H-NMR (300 MHz, CDCl): 8 = 3.73 {(3H, s}, 3.89 (3H, s), 4.18 (3H, s), 8.10

(1H, s), 8.13 {(1H,8).

roiz (thermospray) 340 (MH")

20
The second efuted product, isomer 2, tentatively assigned as 6,7-dichloro-
2,3-dimethoxy-5-(1-methyl-1H-1,2,4-triazol-3-yl)quinoxaline, (0.11g, 6%),
was obtained as a white solid, mp 184-186°C.
1H NMR (300 MHz, CDCly): 8 = 3.80 (3H, s), 4.09 (3H, s}, 4.16 (3H, s), 8.02
25 (1H, s), 8.28 {1H,s).
m/z (thermospray) 340 (MH")
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=77- PREPARATI ON 26

5- Ami no- 6, 7-di chl or o- 2. 3- di net hoxyqui noxal i ne [err] (a)

A m xture OVOB7/3EWi chl oro-5-nitro-2, 3([err]H, 4H) - qui noxal PCRERIFPE Exanpl e
1 of WO A- 94/ 00124, 84 g, 0.34 nol), thionyl chloride (840m)
and di met hyl formam de (0.5nL) was heated under reflux for 3
hours, cool ed and concentraﬁed under reduced pressure. Ethyl
acetate (300nL) was added and 10 renoved by evaporation under reduced

pressure and this procedure was E_&E&ABAM repeated with petrol eum
ether (bp 100-120"C). T . recrystallised from

petrol eum et her (bp 10==HEYNERA-E oGPl EL BIARS A URERINR Cchl or o-

5-nt t oqui noxal i ne (78g, 73% as a Ilght yeIIow SO|Id [ err] H NWR
(300 MHz, CDO [err]): [err] = 8.6 (1H, s). 15 (b) Tin(ll) chloride

di hydrate (346.3g, 1.5Ko0p was added to a ¥ ution of 2,3,6,7-

tetrachl or o- 5- nltr qU| oxa i ne,(96. 29, Q. n_ef hyl acetate (1.8L).
The ed wpder 4 hogwys, cool ed and
poured cauti ousl y | nt O"a'rr‘%xc § eous —sattur at ed sodi um

bi car bonat e sol utigfi.

Kici KEEI

(a) A mixture of 8,7-dichloro-5-nitro-2,3(1H,4H)-quinoxalinedione (Example 1 of
WO-A-94/00124, 84 g, 0.34 mol), thionyl chioride (840mL.) and
dimethylformamide (0.5mL} was heated under reflux for 3 hours, cooled and
concentrated under reduced pressure. Ethyl acetate (300ml) was added and

10 removed by evaporation under reduced pressure and this procedure was then
repeated with petroleum ether (bp 100-120°C). The solid residue was
recrystallised from petroleum ether (bp 100-120°C) to give 2,3,8,7-tetrachloro-
S-nitroquinoxaline (78g, 73%) as a light yellow solid.
1H-NMR (300 MHz, CDCl,): 5= 8.6 (1H, s).

15 '

(b}  Tin(li) chloride dihydrate (346.3g, 1.54mol) was added to a solution of 2,3,6,7-
tetrachloro-5-nitroguinoxaline (96.2g, 0.31mol} in ethyi acetate (1.8L). The
mixture was heated under reflux for 4 hours, cooled and poured cautiously
into an excess of aqueous saturated sodium bicarbonate solution. The

20 mixture was filtered through CELITE {trade mark), washing well with ethyi
acetate. The filter cake was macerated with further ethyl acetate and the solid
material filtered off. The combined ethyl acetate phases were dried (MgSO,)
and concentrated under reduced pressure to give 5-amino-2,3,8,7-
tetrachioroquinoxaline (73.4g, 84%) as a yellow solid.



20 m xture was filtered through CELITE (trade mark), washing well

wi th ethyl acetate. The filter cake was nmacerated with further

et hyl acetate and the solid material filtered off. The conbi ned
et hyl acet ¥@9Ph8Bes were dried (MySH4) and carcrerovmodessi under
reduced pressure to give 5-amno-2, 3,6, 7- t et rachl or oqui noxal i ne
(73.4g, 84% as a yellow solid. WO 97/ 32873

PCT/ EP97/ 00995 _78- - 78-

[err]H NWVR (300 MHz, CDCl[err]): [err] = 5.45 (2H, br, s), 7.47 (1H, s).

m z (t her nospreyNMBAS00 Milts 0DGL): & = 5.45 (2H, br, ?( Tm7eAHak) er nati ve

preparation, thjs reduction stﬂo was perforned using 1ron 5 filings
in an aqueous "H&4teEMgsRaY) 385 (MH). (c) A solution of sodi um net hoxi de

(25% W w sol utj ' Y : . was added to a
suspensi on of t‘ﬁ"rﬁ%@‘ glg I}a!ra?rgrﬂ'ﬂns redudio?g{erpavgﬁ%géﬁwe)ﬁ&mq R (72. 4q,
0. 256l ) i n dlingsintancamiecs byretiratid)he 10 resulting mixture was -

heat ed under reflux for 30 m nutes. The m xture was cool ed,
concentrated under reduced pressure, and the residue partitioned

bet ween @y er Assthutiin B soaRmi Aethoiddat @5%lAPSIIutic R rgétﬂaﬂélcz%ﬁi acts were
s reduce

dried My ), .and concentrated under bresstire. The
crude product lwfmel) was added to g syspensioa®f araminp@ h6:7el t hen di ssol ved in

di chl or onet ha @% he 5 Lltrate concentrat ed
under r educedi%';a(gélg? t o%#%gf‘??é Ot].%qrréol) n dJﬂ?etﬂén& &ﬁbﬂ%’ as a yell ow
sol i do(55. Og, rexgting mixture was heatddaunderireuR f6R8Dmivtes. CIXd fbitire)wad €7 r] =
4.13 (3H, s), 4.1 3H s 5 Q7 H r s), 7.2 . 1H, s).
mz ( E her rm?s pF%?}?éQéPA“’FW%%?‘ ppger r%éuéedb presgure, anc? the residue partitior(xed )
between water and ethyl acetate (total of 8L). The organic extracts were dried
{MgSO,) and concentrated under reduced pressure. The crude product was
triturated with methanol then dissolved in dichloromethane (2L) and filtered.
15 The filtrate was concentrated under reduced pressure to give the title
compound as a2 yellow solid (65.0g, 79%).

1H-NMR (300 MHz, CDCLy): 5 = 4.13 (3H, s), 4.14 (3H, s), 5.07 (2H, br s), 7.26

{1H, s).
miz (thermospray) 274 (MH").

20




PREPARATI ON 27
6, 7- Di chl or o- 2, 3- di net hoxy- 5[ 3- (3-chl orophenyl )-5-nethyl -4H 1, 2,4-tri azol -4

- yl ] qui noxal i ne WO
97/ 32873 WO 9732873 FCT/EEPYOP?W0005
-79- [err] (a) Acetyl chloride (5.71m, 6. 30g,
80.3mml ) was added to a vigorously stirred 5 suspensi on of

5-am no- 6, 7-di chl or o- 2, 3- di net hoxyqui ggxal i ne (Preparation 26,

20.49g, 64.8mmol) in toI uene (500nL) and the resulting m xure was
heat ed under reflux for 2 hours. After being®cool ed, the product was
col |l ected by filtration, vvasheqiwlt‘gl tol uene and dried by

suction for 15 hour E’yl eI d 5- l
: *"*ﬂ—@
HN CH N
ﬁ I 3 (0) Cl N‘IOCH:
z

(@) Acetyl chioride (5.71mL, 6.30g, 80.3mmol) was added to a vigorously stirred
5 suspension of 5-amino-8,7-dichloro-2,3-dimethoxyquinoxaline {Preparation
26, 20.49g, 64.Bmmol) in toluene (500mL) and the resulting mixture was
heated under reflux for 2 hours. After being cooled, the product was collected
by filtration, washed with toluene and dried by suction for 15 hours to yield 5-
acetamido-6,7-dichioro-2,3-dimethoxyquinoxaline (20.49g, 8S%) as a beige
10 solid.

1H-NMR (300 MHz, DMSO-dg): 5 = 2.11 (3H, s), 4.04 (3H, 5), 4.05 (3H, ),
7.91 (1H, s}, 8.80 (1H, s).
m/z (thermospray) 316 (MH").

15 (b} 5-Acetamido-8,7-dichioro-2,3-dimethoxyquinoxaline {20.49g, 64.8mmol) was
added to a stirred suspension of 2,4-bis{(4-methaxyphenyl)-1,3-dithia-2 4-
diphosphetane-2,4-disuiphide (Lawesson's reagent) (15.7g, 38.8mmol) in
toluene (432 ml) at room temperature under nitrogen. The mixture was
warmed to the reflux temperature 25 minutes and was maintained at that

. 20 temperature for a further 90 minutes. After being cooled the mixture was
concentrated under reduced pressure and the residue purified by flash



acet am do- 6, 7-di chl or o- 2, 3- di met hoxyqui noxal i ne (20.49g, 89% as a beige 10

sol id. [err]HHNMR (300 MHz, DVsO-d[err]): [err] = 2.11 (3H, s),
4.04 (3H, s), 4.05 (3H, s), 7.91 (1H, s), 9.80 (1H, s).
mz (ther pgwsagss 316 (MHerr]). 15 (b) PCT/EP97/00995

5- Acet ami do- 6, 7- di chl or o- 2, 3- di met hoxyqui noxal i ne (20.49g, 64.8mmol) was
added to a stirred suspension of 2,4-bis(4-nmethoxyphenyl-1,3-dithia-2,4-
di phosphet ane- 2, 4- di sul phi de (Lawessg@g' s reagent) (15.7g, 38.9mmol) in
toluene (432 m) at roomtenperature under nitrogen. The m xture was

var med to t hehfophdiera E)ﬁj‘mﬁrsﬁbalgel ahuting muhﬁcmrdmnﬁalerﬁ-mtho&&t hat 20
tenperature for a further 90 m nutes. belﬂghcool ed the m xture was

concentr at ed dmbﬁxﬁ"éﬂhléé%ﬁtﬂ?‘@@%‘ﬂex%{m & ﬁé“ge% wapgbtained@s® 1 ash

WO 97/ 32873
PCT/ EP97/ 009§ oW foam. - 80-

chr osat ogr apfiy-NMR{B0OO dHzy BIMS@idy): g2\ {3H.08)cBO8(Bres)hh05 (3H, s),
6, 7-Di chl oro di met hoxy- 5-t hi oacet am doqui noxal i ne (17.54qg.
81% was obt §ﬁ§e‘3"‘a§) 41.74 (1H, s). yel l ow foam 5 [err] H NMR (300

MHz, DMSO- d[ &303IMHe) . 3.99 (3H, s), 4.05 (3H, s),
8.05 (1H, S)ﬁ{lﬁ{t}\%ﬁnﬁsﬁaﬁ St P mz (thernospray) 332 (MHF).
(c) A mxure of 6,7-dichl or o- 2, 3- di met hoxy- 5-t hi oacet am doqui noxal i ne

ggfgggm ) & it 67 8T Rblord SiREARS 8 HREHafdab b Tine LBSHET! )

0.753mmol), 3-chlorobenzhydrazide (167mg, 0.878mmol), mercury(ll} oxide
(163mg, 0.753mmol), powdered 4A molecular sieves {175mg} and n-butanol
(7mL) was heated under reflux for 18 hours. After being cooled, the mixture
was filtered through ARBOCEL (trade mark) filter aid and the residue washed
with dichloromethane. The filtrate was concentrated under reduced pressure

15 | to afford & green solid which was dissolved in dichloromethane, washed twice

| with 2M aqueous hydrochioric acid solution followed by brine, then dried

{MgS0,) and concentrated under reduced pressure. The residue was purified
by flash chromatography on silica gel, eluting with dichioromethane:methanol
{98:2, by volume) to give the title compound (120mg, 35%) as a pale yeliow

20 solid.
1H-NMR (300 MHz, CDCl,): & = 2.21 (3H, 8), 3.84 (3H, 5), 4.14 (3H, 5). 7.13
(2H, s), 7.25 (1H, obscured) 7.49 (1H, s}, 8.08 (1H, s).
m/z (thermospray) 450 (MH").

25
PREPARATIONS 28-05
The following tabulated compounds were prepared by a similar method to that
of Préparation 27 using 5-amino-6,7-dichloro-2,3-dimethoxyquinoxaline and
the appropriate acid chioride (R*COCI) and hydrazide (R*CONHNH,).



(163ng, 0.753mmol ), powdered 4A nol ecul ar sieves (175ng) and n-but anol

(7m.) was heated under reflux for 18 hours. After being cooled, the mxture
was filtered through ARBOCEL (trade mark) filter aid and}kgﬁ%§§&%gye washed
wi th di chl Y@¥E@#ane. The filtrate was concentrated under teduced pressure
15 to afford a green solid which was di ssol ved in dichl oronethane,
washed tw ce w th 2M aqueous hydrochloric acid solution foll owed
by brine, then dried (MgS™) and concentrated under reduced
pressure. The residue was purified -si- by flash chromat ography on

silica gel, eluting with m et-trere—mretiranct 982, by
volune) to give the title @qpoun (120ng, 399 as ajpale yellow

solid. [err] H 300{VvHz, CDCI3)f [err] = 2.21 (3H, s), 3.84
(3H, s), 4.14 (3H, s), 7.1 v(2H, 9§), 7.25{(1H, »obscure 7.49
(1H, s), 8.08 (1H, s). mz (therngspray) 450 (MHerr]). 25
PREPARATI ONS 28- 95 Th¢ foll ow ng jt abul at ¢d conpounds re
prepared by a simlar netH af of '  usi ng
5- am no- 6, 7-di chl oro- 2, 3-d qui noxal i nd and t he
appropriate acid chloride PBCl ) and hyif azi de {( R er r] CONHNHR) .
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- 96- PREPARATI ON 96

6. 7- Di chl oro- 2, 3-di met hoxy-5-[ 3-(3-nmet hyl -1, 2, 4- oxadi azol - 5-yl)-5-(3-pyridy
1) - 4H WO 97132873 1.2.4-triazol - 4-y| | BReWHO08Phe 5
[err] Acet am de oxinme (120ng, 1.62mmol) followed by sodi um hydride
(80% wW w di spersion in oil, 8mgy-0.27mmvl) were added to a stirred
suspensi on of 6,7- 10

di chl oro-2, 8= = = =58~ ' ,2,4-triazol -4
- yl ] gui noxal i ne (Pgepar ation 94,[250ng, 0.53pmol) in dry tol uene
(15m) at rpom tenpgrature under {nitrogen. The m xture s heated

under refl for, 3.5 houts, cool gd and the s¢lution partjitioned

bet ween ethlyl acetate and brine. The aqueous phase was gxtracted with -
ethyl acetate (2x20m.), the conbined drganic extracts 15 drijed (MpSH4) and
concentr at under reduced pressure. The residue was purfified by fl ash
chr omat ogr gphy—omr—st+tcatget—by gradifent—etut+onioustng hexane: et hyl

acetate (7: 1:1, tg' vg{urreé t@g gige fhe tetle cdnpound
(210ny, 82%..4s ,g.l'ﬁd. wqg[e_]Hﬁ (3p® M CDA|[err]): [err]
= 2.25 (3H % gs}_ﬁ', %%ﬁl 345 s)E £ 888 %@Am obscur ed),
7.93 (1H, 3 ,;28. Eécg@' %‘gg O ( i prjay). 485
(Mierr]). g8 25 3 D30 m.‘égao%m-‘ "59
6, 7-Di chl or w'g_g.:~§>'°‘::.r:~§>%.c>~g> )
2,3-di et h e5(Bd BB BEREAE TR |+ 25
2. 4-tria f-he :
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WD 97/ 32873 PCT/ EP97/ 00995

-97- [err] s The title conpound was prepared by a simlar nethod
to that of Preparation 96 usi ng

6, 7- di chl or W92/ net hoxy- 5- ( 3- et hoxycar bonyl - 5- met hy| - 4BETEDTA9E | a70| - 4-
yl ) qui noxal i ne (Preparation 67) in plage of

6, 7-di chl or o- 2, 3- di net hoxy-5-[ 3- .

et hoxycar bonyl - 5- (3-pyridyl)-4H 1, 2, 4-t@i azol - 4-yl ] qui noxal i ne.

Purification{by TTasn Aronat dgr apl®y on silica gel, by gradient elution
usi ng di chl ojonet hane: met hanol 10| (1: & changing to 95:5, by volune) gave a
white solid. [err]H-NMR(300 MHz, CBCli[err]): [err] = 2.26 (3H, s), 2.33
(3H, s), 3.79 (3H:, s), 4.2D (3H, s_g 8.15 (1H, s). m z
(thernospray)l 422 (MHerr]). ‘W REPARATI ON 98
6. 7- Di chl or 042, 3- di met hoxy} 5[ 3- (3-fpyri @1)-4H 1,2, 4-triazol - 4-yl ] qui noxal i n
e P
B
[ B
-85 _3a
258 Z%
=ED 58S
= 0
68 E EEE
2582 883
25 ES 288
(=4
P .8 A~
8. égo ’Iw_’_: T
S8z SFE 2
F<TES wlr o
I ore ST <
BeoNIT E % —
[ QPR >\*§9, S
-‘: _m: E’; - E
~<~CgeT gie~ g
$25o5 BZE B
Seliges ES- E
Dzl <2835 8
NBocIWEERETE
T errRy 8Ly
AEREETELRCE

COCHCH,

95 @_’ @

94
Notes

1) Prepared using ethyl carbazate as the “hydrazide” starting material. The final cyclisation was effected b

2) The product was an unexpected product from the reaction of the hydrazide from Preparation 118.




N- N . NN [err] 20 1M

Aqueous sodi um

hydr oxi de solution (17.25nm., 17.25mmol) was added dropvm' se to a stirred

sol ution of 6, 7-di chloro-2, 3-di net hoxy-5-[ 3- et hoxycar bonyl -

(3-pyri dylYOREB®™% 4-triazol - 4-yl ] qui noxal i ne (Preparati W/QIPWMQ,

17.25mml ) in 1 4-di oxane (68nL) and water (50nL) at 10C. The sol ution
was warnmed to room tenperature and stirred for 20 hours, diluted with
water (50m.), acidified with .gg- VO 97/ 32873

PCT/ EP97/ 00995 gl acial acetic acid and extracted with ethyl

acet ate (|x100m_ 2x50rrL) The EBE%MQ&@rgam c extracts were washed

with brine,
resi due was=f Jic

el ution using di chI or orret han 14. i changr ng
vol une) to give the title conpoun g, as a

reduced pressure The

Rysidvi 'gradl ent
to 9:1, by
white SO|Id np

206-20HF err] C. Anal ysis (9: Found C, 50.49; H, 3.06; N, 20.44.

H d N C, 63 H
%err] [ err] [erﬁl[eﬁnhqerr] requires: ’;30"l

OCH, cl N/

3.00; N, 20.84.

@/( 3~co,cu,cH, W }\L 3‘ on,

OO e

OCH,

Acetamide oxime {120mg, 1.62mmol) followed by sodium hydride (80% w/w
dispersion in oil, 8mg, 0.27mmol) were added to a stired suspension of 6,7-

10 dichloro-2,3-dimethoxy-5-[3-ethoxycarbonyi-5-(3-pyridyl)-4H-1,2 4-triazol-4-
vilquinoxaline (Preparation 84, 250mg, 0.53mmol} in dry toluene (15mL) at room
temperature under nitrogen. The mixture was heated under reflux for 3.5 hours,
cooled and the solution partitioned between ethyl acetate and brine. The aqueous
phase was extracted with ethyl acetate (2x20mL), the combined organic extracts

15 dried (MgSO,) and concentrated under reduced pressure. The residue was

purified by flash chromatography on silica gel, by gradient elution using
hexane:ethyl acetate (7:3 changing to 1:1, by volume) to give the fitle compound

(210mg, 82%) as a white solid.

IH-NMR (300 MHz, CDCLy): 8 = 2.25 (3H, s), 3.77 (3H, s}, 4.14 (3H, s), 7.28 (1H,

20 m, obscured), 7.93 (1H, m}, 8.10 (1H, s), 8.58 (2H, m).
m/z (thermospray) 485 (MH").

25 1 Ari - in



PREPARATI ON 99

6, 7- Di chl or o- 2, 3- di net hoxy- 5- [5 brono-3-(3-pyridyl)-4H1,2,4-tri azol - 4-

yl ] qui noxal i ne N- N

N-N [ Y9 9732873  N- Br onosucci ni mi de (58ng, 0.33mvl ) REIERAHMES to a
stirred suspension of 6, 7-

di chl oro-2, 3-di met hoxy-5-[3-(3-pyridyl)-4H1,2,4-triazol -4-yl ]qui noxaline
(Preparatlon 98, 102ng, 0.25mmol) in 1,5k 1- trichl or oet hane (6mL) at room 20
tenperature under nitrogen and the nixure was heated under reflux for 18

hour s. The m xture was concentrated under reduced pressure and the
residue purified by fl ash chromat ography on silica gel, by gradient

el ution usi ng hexane: efAYl acetate (7:3 cha got—» 1: 1 by volune) to
give the titie congurity mg;n,ea/@ as a CH Dehc25
[err] H NVR(300 MHz, oCDd o&ﬁrr = 3.86 &?H, s), 1 H s), 7.28
(1H, m obscured), 8\ .12 (1H, of 2 m, 8.58 (1H,
n. rﬂz(therm)s § (M—Ierr ) V\997/32873

PCT/ EP97/ 00995 cl OCH, cl N7 ot

PREPARATI ON 100

§ The tile compound was prepared by a similar method to that of Preparation 96
using 6,7-dichloro-2,3-dimethoxy-5-(3-ethoxycarbonyl-5-methyl-4H-1,2 4-triazol-4-
yhquinoxaline (Preparation 67) in place of 6,7-dichloro-2,3-dimethoxy-5-{3-
ethoxycarbonyl-5-(3-pyridyl)-4H-1,2 4-triazol-4-yllquinoxaline. Purification by flash
chromatography on silica gel, by gradient elution using dichloromethane:methanol

10  (1:0 changing to 85:5, by volume) gave a white solid.
1H-NMR (300 MHz, CDCly): 5 = 2.26 (3H, s), 2.33 (3H, s), 3.7¢ {3H, 8), 4.20 (3H,
s), 8.15 (1H, s).

miz {thermospray) 422 (MH").
15 PREPARATION 98
. . ] . 1.2 4 triazol4.
s -
= = \
N , )\co,crezcu, N I N)
N N\ .
cl Ny_-OCH, (] N\]:ocn,
a NZ ocH, cl N ocH,

20 1M Aqueous sodium hydroxide solution (17.25mL, 17.25mmol) was added
dropwise to a stirred solution of 6,7-dichloro-2,3-dimethoxy-5-[3-ethoxycarbonyl-5-
(3-pyridyl)-4H-1,2 4-triazol-4-yllquinoxaline (Preparation 94, 8.2g, 17.25mmol) in
1,4-dioxane (68mL) and water (50mL) at 10°C. The solution was warmed {o room
temperature and stirred for 20 hours, diluted with water (50mL), acidified with



6. 7- Di chl oro- 2. 3-di met hoxy-5-[3-(1-imdazolyl)-5-nmethyl-4H1, 2, 4-triazol - 4-
yl ] qui noxaline 5 [err] (a)

6, 7- Di chl or o- 2, 3- di met hoxy- 5- (3-brono-5-net hyl -4H1, 2, 4-tri azol -4- 10

yl ) qui nox®Q9Y@28%as prepared by a simlar nmethod to that RIT/EPSTMESati on 99
usi ng 6, 7-di chl oro- 2, 3-di net hoxy-5-(3-nethyl-4H1, 2, 4-tri azol - 4-

yl ) qui noxal i ne (Preparation 78, 50ng, 0.147mol) in place of 6, 7-dichloro-
2, 3-di met hoxy-5-3-(3-pyridyl)-4H1, 2, AQQ riazol -4-yl]quinoxaline. It was
obta| ned as a pale brown solid (53ng, 86%. 15 [err]H-NWR (300 MHz,
DVBO- d er rg]éo:al leetid acid and éx{rsétbd with elhyl heblik 95&1 ooﬂu.lﬁxéo%lii She

8.16 (1H, s). mz (thernpspray) 419 (MHerr (b) A
m xture ofombinesdQsganic pxtrects werswashed H’ﬂé bgne, dne Qaddmet hoxy-5- 20

(3. br o Sofified bdecrpudlf gt THO HAEYAL RN o 17

bei ng 5 chromatography ed sliica gel, by gradientselption iding dichlokehevaane whidtitanof 15mL)
and (1:0 changing to 8:1, by volume) to give the titie compound (5.82g, 84%) as a

white solid, mp 206-207°C.

Analysis (%) : Found C, 50.49; H, 3.06; N, 20.44. C;;H,,CLN,0, requires:
C,50.63; H, 3.00; N, 20.84.

10
PREPARATION 99
w } - - . X -
=
~N
O O
NS - NS
- — i
15 1>

N-Bromosuccinimide (58mg, 0.33mmol) was added to a stirred suspension of 6,7-
dichloro-2,3-dimethoxy-5-13-(3-pyridyl)-4H-1,2,4-triazol-4-yljquinoxaline
(Preparation 98, 102mg, 0.25mmol) in 1,1,1-trichloroethane (6mL) at room

20 temperature under nitrogen and the mixture was heated under refiux for 18 hours.
The mixture was concentrated under reduced pressure and the residue purified by
flash chromatography on silica gel, by gradient elution using hexane:ethyl acetate
(7:3 changing to 1:1, by volume) to give the title compound (87mg, 71%) as a
white solid. _

25 1H-NMR (300 MHz, CDCly): 5 = 3.86 (3H, s), 4.16 (3H, ), 7.28 (1H, m, obscured),
7.88 (1H, m), 8.12 (1H, s), 8.49 (1H, m), 8.58 (1H, m).
miz (thermospray) 481 (MH").



 ———

di chl oronet hane (2xl5nL). The conbi ned organic extracts were dried

WD 97/ 32873

PCT/ EP97/ 00995 00-
(MySO4), fiWee¥R8and concentrated under reduced pressure’crmwogg due
was purified by flash chromatography on silica gel, by gradient elution
usi ng di chl or onet hane: net hanol (98: 2 changing to 95:5, by
volune) to give the 5 title conggund (15ng, 32% as a brown solid.

[err]H-NVR (300 MHz, DVsO-d[err]]: !err] = 2.27 (3H, s), 4.11 (6H, s), 7.16
(2H, br s), 7.79 (1H, , S). m z
(t her nospr ay) . e e 10 .

PREPARATI ON 10
6. 7- Di chl or o- 2. 3- di met hoxy- 5- [ 3- hy dngiguipkdline- 5( 3- pyri dyl ) - 4H
1,2,4-triazol -4- yl ] qui noxal | ne
N- N 5 N- N 15 [err] A
suspensi on of

6, 7-di chl or o- 2, 3- di net ;yQS)[B (3 pyridyl) ®.4-triazo

yl ] qui noxal i ne (Prepa i onN98, 1.008g, §“hDI)NanB’parafornaldehyde

OCH,
(0. 754, @: ﬁu\Iow
P’
¢ N

-513-(1-imi

(a) §,7-Dichloro-2,3-dimethoxy-5-(3-bromo-&-methyi-4H-1,2 4-triazoi-4-

10 yhquinoxaline was prepared by a similar method to that of Preparation 28
using 6, 7-dichloro-2,3-dimethoxy-5-(3-methyl-4H-1,2 4-triazol-4-
yhquinoxaline {Preparation 78, 50mg, 0.147mm¢l) in place of 6,7-dichloro-
2,3-dimethoxy-5-[3-(3-pyridyl)-4H-1,2 4-triazol4-yllquinoxaline. it was
obtained as a pale brown solid {53mg, 86%).

15 14-NMR (300 MHz, DMSO-dg): & = 2.27 (3H, s), 3.91 (3H, §), 4.19 (3H, 8),
8.16 (1H, s).

m/z (thermospray) 419 (MH").

(b} A mixture of imidazole (78mg, 1.15mmol) and 6,7-dichloro-2,3-dimethoxy-5-
20 {3-bromo-5-methyl-4H-1,2 4-triazol-4-yl)quinoxaline (48mg, 0.115mmol)
was heated at 100°C for 1 hour then at 120°C for 3 hours. After being
. cooled the mixture was partitioned between water (15mL) and
dichloromethane (2x15mL). The combined organic extracts were dried



25mmol ) in acetic acid (14nL) was heated at 125C for 3 hours in a sealed
vessel. After being cooled, the m xure was concentrated under reduced
pressure 20 and the residue was purified by flash chromatography on silica
gel , by g™RA78m™ el ution using dichl oromret hane: net W&ﬁ'@%"('@’% changi ng
to 95:5, by volune) to afford the title conpound (0.60g, 56% as a
white solid, np 209-210[err]C. Analysis (9% : Found: C, 49.86; H, 3.31;
N, 19.18. Cerr]Herr]Cllerr] N err]O03.qppquires: C, 49.90; H, 3.26; N,
19. 39. WD 97/ 32873

PCT/ EP97/ 00995 {MgSO,), filtered and concentrated under reducegpresameaT| e residue

6. 7- D Ghl or 0- 2 3o L i inlchreMelEIENG o o0 oMbt gt 4

yl ] qui noxal i ne

[er 4 ] . Ehe di?hlbmmegharmmdthaasl qisgiqomngmsoasvm iblyrofbid)do Biweahei m | ar
met hod to that o reparati o sing .
6, 7- di ¢hl or o- 2,t§lecﬁqmqm3?§!’$§%%}?ﬁ/?g’lﬂwg,s@,dél-t riazol -4- 10

yl ) qui noxal i ne i 7 [ | . )
Yl g noxal i 21%{%@3@@?,@ PEQ.2¥ (3H, ), 4.11 (6H, 5), 7.16 (2H, br

pyridyl)-4H 1, Z)A7.78i(8d0br-s)- 1. Ur.rs)xal i ne.
m/z (thermospray) 408 (MH").

10
?—g N—-N
N= NZ # \ _OH
ci N_ _OCH, ci N._ _OCH,
L X
S P
cl N“ ocH, ci N~ “oCH,
15

A suspension of 6,7-dichioro-2,3-dimethoxy-5-[3-(3-pyridyl)-4H-1,2,4-triazol-4-
yllquinoxaline (Preparation 28, 1.008g, 2.5mmol) and paraformaidehyde (0.75g,
25mmol) in acetic acid (14mL) was heated at 125°C for 3 hours in a sealed
vessel. After being coc;led. the mixture was concentrated under reduced pressure

20 and the residue was purified by flash chromatography on silica gel, by gradient
elution using dichloromethane:methanol (1:0 changing to 95:5, by volume) to
afford the title compound (0.60g, 56%) as a white solid, mp 208-210°C.
Analysis (%) : Found: C, 49.86; H, 3.31; N, 18.18. C,gH,Cl,NsO; requires: C,
49.90; H, 3.26; N, 18.39.



[err]H-NWVR (300 MHz, DVsO-d[err]): [err] = 2.20 (3H, s), 3.89 (3H, s), 4.18
(3H, s), 4.54 (2H, s), 8.11 (1H, s). mz (thernospray) 370

(M{err]). PREPARATI ON 10 .
6. 7- Di chl or828788% et hoxy- 5- [ 3- di met hyl ani nonet hyl - 5- ( 3- %?}‘F’?‘GVP‘}”MJL 2, 4-
triazol -4-yl]quinoxaline N- N

N-N [err] A m xture of

6, 7-di chl oro- 2, 3-di met hoxy-5-[ 3-(3-pyri-¢ig4-) -4H1 , 2, 4-tri azol -

yl ] qui noxal i ne (Preparation 98, 101 . Q. 25mol ) . par af or mal dehyde (15ng,
0. 5nmmmol ) and di net hyI am ne hydr oc 1 2 0. 27mol ) in acetic acid
(5ni) 2 .

PCT/ EP97/ 0099 e =102
heat.ed under reflux for 5 hours. Af tyfjquihexafigecool ed, the m xture was
concentrated under reduced pressure, water (20nL) was added, the sol ution
basi fi ed®wi t h aqueous potassiun1carbonate solution and extracted with ethyl

CH, /4 ) cH, /( )\/°”
O
OCH, ci N/Iocn,

The title compound was prepared as a white solid by a similar method to that of
Preparation 101 using 6,7-dichloro-2,3-dimethoxy-5~(3-methyl-4H-1,2,4-triazol-4-
16 yhquinoxaline (Preparation 78} in place of 6,7-dichloro-2,3-dimethoxy-5-{3-(3-
pyridyl)-4H-1,2,4-triazol-4-ylJquinoxaline.
1H-NMR (300 MHz, DMSO-dg): 5 = 2.20 (3H, s), 3.89 (3H, 5), 4.18 (3H, 5), 4.54
_(2H, s), 8.11 (1H, 5).

was

m/z (thermospray) 370 (MH").
15
N—N N~N
N= &P )\/N(cu,)z
Y N f
ci N_ _OCH, cl N__ _OCH,
N —— ~
) X
20 cl N~ TocH, cl N~ TOCH,

A mixture of 6,7-dichloro-2,3-dimethoxy-5-[3-(3-pyridyl)-4H-1,2 4-triazo}-4-
yllquinoxaline {Preparation 88, 101mg, 0.25mmol), paraformaldehyde {15mg,
0.5mmol) and dimethylamine hydrochloride (22mg, 0.27mmol} in acetic acid (5mL)



5 acetate (3x20mL). The conbi ned organic extracts were dried (MgSO4) and
concentrated under reduced pressure. The residue was purified by flash
chromat ography on silica gel, by gradient elution using

di chl or one™MoeM@287T2t hanol (1: 0 changing to 95:5, by PE6XERty0S afford
the title conmpound (75ng, 65% as a white solid, np 192-194C. 10

[err]HHNMR (300 WMHz, CDCl[err]): [err] = 2 0O (6H, s), 3.48 (2H, m, 3.82
(3H, s), 4.15 (3H, s), 7.2 (1H, m 85 (1H, m, 8.05 (1H, s), 8.5

(2H ). m z (thermospray) 460 (N T"e?rr])

PREPARATI ONw&84edfed under reflux for 5 hours. After being cooled the mixture was
67D|chlor023d|rrethoxy-5-[3 m)rphollnorreth 5[3 ridyl)-4H1, 2, 4-tri
azol - concentrated under reduced pressure, water (20571 ) wap ,ag;iga/ ithe so!utron [err]

%0 The “%WRH BHud6S AR CaborAte L LadH i, &@:etgﬁé@g%w

Preparation mor phol'1 ne hydrochl ori
di met hylsam mtbmsﬂmhb) |'Ehe combined organic elitasiswerealied (MaS0g) amd i d, np

T bbb b ARl R bt el et 11 1
(LH m, 8c;%n{aiaa.—a§ay o siifa b8l by Bladieiht elliten sl didisHbMEthareimétiEher 1) -
(1:0 changing to 95:5, by volume) to afford the title compound (76mg, 65%) as a
white solid, mp 192-194°C.
10 H-NMR (300 MHz, CDCL): 5 = 2.0 {6H, s), 3.48 (2H, m), 3.82 (3H, s), 4.15 (3H,

&), 7.2 (1H, m), 7.85 (1H, m), 8.05 (1H, s), 8.5 (2H, m).
miz (thermospray) 460 (MH")

15

! N
N—¢ N___OCH, N~ N, _OCH,
~ ey ~
) T
cl N~ TOCH, ci N~ TOCH,

20 The title compound was prepared by a similar method to that of Preparation 103,
using morpholine hydrochloride in place of dimethylamine hydrochloride. it was
cbtained as a white solid, mp 178-179°C.

IH-NMR (300 MHz, CDCl,): 8 = 2.10 (4H, m), 3.10 (4H, m), 3.56 (2H, m), 3.80

(3H,s), 4.18 (3H, s), 7.21 (1H, m), 7.80 (1H, m), 8.05 (1H, s}, 8.55 (2H, m).
25  m/fz {thermospray) 502 (MH").



WD 97/ 32873 PCT/ EP97/ 00995
-103- PREPARATI ON 105

6. 7- Di chl or o- 2. 3- di met hoxy- 5- ( 3- hydr oxynet hyl - 5phenyl -4H 1, 2, 4-tri azol -

yl ) qui noxalWe&#32873 N-N PCT/EF97/00995 _
N-N [err] D | sobutyl al um ni um hydride (1M in tetrahydrofuran,
2.5m., 2.5mmmol) was added to a solution of

6, 7- di chl oro- 2, 3- di met hoxy- 5-( 3-et hoxycar1t6§g -5-phenyl -4H 1, 2, 4- 10
triazol-4-yl )qU| noxal i ne (Preparation 93 7mg, O0.5mmmol) in

di chl or onet hane (10nL) at ropPREFAMATIONME under nitrogen. After 1
hour, a further portion of . dil sobutyl al um ni urn hydr| de (1M I n

t et r ahydr of ur af,Z=Rie dctlimethioxy-Radhydrexymethyl-S-phonvidd-1.2.448azalded for a
further 1 hour, then saturat ed aque um chl oride solution
(10nm.) was added. Dichl oromet hane ( and water (50nmL) 15 were added
and the & xture was filtered through ARBOCEL (trade mark), washing t he
resi due with warm di chl oroma't‘g_ ne: met hanol (9:1, by volune, 100ni). The
organi c | ayer was separ ated ed (MpS™4) and evagpora und reduced
pressure. The residue(¥y I/‘Leéol:bh& ash chr ¢matye h)\QVr%sHl lica gel,
by gradi ent el utd si ny hexahe ethyl acet te/' nmet hanol (1:1:0

changing to 0:1:0 20 & tN BCH, by voI N haOaH,t | e
@ (300 MHz,
) A, 6 (2H,
N S,

conpound (70ngy, 79% as an @ Twhi te solid. p
cDO[err]): [err] = 2.78 ‘ 5 (3A,3); ™. 1
M, 7.25 (2H, m), 7.32 (28 M 7. 88 (9c§4, , 8.08 (%H
(thernospray) 432 (MH)
Diisobutylaluminium hydride (1M in tetrahydrofuran, 2.5mL, 2.5mmol) was added
to a solution of 6,7-dichloro-2,3-dimethoxy-5-(3-ethoxycarbonyl-5-phenyl-4H-1,2 4-
10  triazol-4-yl)quinoxaline (Preparation 893, 237mg, 0.5mmol} in dichloromethane
{10mL) at room temperature under nitrogen. After 1 hour, a further portion of
diisobutylaluminium hydride (1M in tetrahydrofuran, 1mL, 1mmol) was added, the
mixture was stirred for a further 1 hour, then saturated aqueous ammonium
chioride solution (10mL) was added. Dichloromethane (50ml) and water (50mt)
16 were added and the mixture was filtered through ARBOCEL (trade mark), washing
the residue with warm dichioromethane:methanol (9:1, by volume, 100mL). The
organic layer was separated, dried (MgSO,) and evaporated under reduced
pressure. The residue was purified by flash chromatography on silica gel, by
gradient elution using hexane:ethyl acetate:methanol (1:1:0 changing to 0:1:0
20 changing to 0:95:5, by volume) to give the title compound (70mg, 79%) as an off-
white solid.
1H-NMR (300 MHz, CDCly): 5 =2.78 (1H, s), 3.85 (3H, s), 4.14 (3H, ), 4.6 (2H,
m), 7.25 (2H, m), 7.32 (2H m), 7.38 (1H m) 8.08 (1H, s).
m/z (thermospray) 432 (MH")



WD 97/ 32873 : PCT/ EP97/ 00995

-104- PREPARATI ON 106

6. 7- Di chl oro- 2, 3- di met hoxy- 5- (3- hydroxynethl -4H 1, 2, 4-tri azol -4-yl ) qi noxal i
ne WO 97/32873 NN N- N PCT/EP97[00955 |

The title conmpound was prepared as an off-white solid by a sim/lar nethod
to that of Preparation 105 using

6, 7- di chl oro- 2, 3- di et hoxy- 5- ( 3- et hoxycar bonyl -

1,2,4-triazol -4-yl)quinoxaline (Prepaf’%ﬁ"i‘on 92) in place of

6,7 di chl oro-2,3- 10
di met hoxy- 5- ( 3- et hoxycar bonyl - 5- pHenyi %H % Q ?l-t riazol - 4- yI )qU| noxal i ne.
[err] H- N\VR " PDishioro-2.3xdimethoky-S-(Bdwdroxymeiiad-4 HIH2 4sfriazal-4 Mdxaline 4. 64
(2H, m, 8.08 (1H, s), 8.16 (1H, s). rdz(therrmspray) 356
(MHerr]). 15 PREPARATI ON 107
6. 7- Di chl or o- 2 3- di netyopy- 5[ 3- (2- hydr oxyet hyl ) - E-—rmt hy 4H 1
.2.4-triazol - ( )\ OHal i ne

CO,CH,CH,

Ji:(I . Iiti

The title compound was prepared as an off-white solid by a similar method to that
of Preparation 105 using 6,7-dichioro-2,3-dimethoxy-5-(3-ethoxycarbonyl-4H-
1,2,4-triazol4-ylquinoxaline (Preparation 82) in place of 6,7-dichioro-2,3-

10 dimethoxy-5-(3-ethoxycarbonyl-5-phenyl-4H-1,2 4-triazol-4-yl)quinoxaline.
1H-NMR (300 MHz, CDCly): § = 3.89 (3H, s), 4.14 (3H, s), 4.64 (2H, m), 8.08 (1H,
s), 8.16 (1H, s).
miz (thermospray) 356 (MH").

15 ~ PREPARATION 107

quinexall

N—N

N—N
7\ CO,CH,CH
CH;AN)\/ 20t CH; N)\/\OH
cl N_-OCH, c N OCH
X1, — X
ct N~ "OCH, ¢ N~ TOCH,
The title compound was prepared by a similar method to that of Preparation 105

using 6,7-dichioro-2,3-dimethoxy-5-[3-ethoxycarbonyimethyl-5-methyl-4H-1,2 4~
triazol-4-yllquinoxaline (Preparation 68) in place of 6,7-dichloro-2, 3-dimethoxy-5-

20



[err] 20 The title conmpound was prepared by a simlar nmethod to that of
Preparation 105 usi ng

6, 7- di chl or o- 2, 3- di met hoxy- 5- [ 3- et hoxycar bonyl et hyl - 5- et E-\fl -4H-1, 2, 4-
triazol - 4- yWPP#B#3%al i ne (Preparation 68) in place of PCT/EP7/00995 _

6, 7- di chl or o- 2, 3- di et hoxy- 5- WO 97/ 32873

PCT/ EP97/ 00995 -105-

(3- et hoxycar bonyl - 5- phenyl -4H1, 2, 4-tri az,ﬁis- 4-yl ) qui noxal i ne. The reaction
was carried out in toluene instead of “di chil oronet hane and

puri fi cat i oryaBoRaticHyNS-phenylCfH-0/24-0 B RRY )QEInGidling 2 THE readtisn $azdi ent
el ution using dichl oronet hane: net hanol 1: chan% to 95:5, by

5
vol une) . Cr yearded putiniteinens istend ‘?&&’W?Weg{%ra@% la;tgon was by flashhi t e
ool 19 SR Pl oo S ) s g it 2
(t her nos e ay(l:BeHangitd ergg:§, byhdilume). Crystaliisation from diisopropyl ether gave an
PREPARATI ON ]#)8 . .
off-white solid.

1H-NMR (300 MHz, CDCL): & = 2.1 (3H, s), 2.5 (2H, m), 3.5 (2H, m), 3.9 (3H, 5),
4.18 (:.BH. s), 8.1 (1H, s).

miz (thermospray) 384 (MH").
10 '
PREPARATION 108
NH, I
PO S GENS S & o
~ p

ci N~ ToOCH, ci N~ “ocH,

15

To a mechanically stirred solution of 5-amino-6,7-dichioro-2,3-
dimethoxyqguinoxaline (Preparation 26, 38.12g, 0.14mol) in acetone at 0°C was
added 2M aqueous hydrochioric acid solution (396ml., 0.79mol), followed
dropwise by addition of 1M aqueous sodium nitrite solution (208mL, 0.28mol).

20  After 0.25 hour at 0°C, 5M aqueous potassium icdide soiution (278mL, 1.39mol)
was added maintaining the reaction temperature below 5°C. The mixture was
then warmed to 10°C over 0.5 hour, the acetone removed under reduced pressure
and the residue partitioned between water and ethyl acetate. The organic extract
was washed with 10% aqueous sodium bisulphite solution , then saturated

25 aqueous sodium bicarbonate solution,dried (MgSO,) and concentrated under
reduced pressure. The residue was purified by flash chromatography on silica
gel, eluting with toluene to give the title compound (16.9g, 32%,.
1H-NMR (300 MHz, CDCL): 5 = 4.17 (3H, s}, 4.24 (3H, s), 7.91 (1H,s).



6. 7- Di chl or o- 2. 3-di et hoxy- 5-i odoqui noxal i ne [err] 15 To a
mechanically stirred solution of 5-am no-6, 7-di chl oro- 2, 3-

di met hoxyqui noxal | ne (Preparation 26, 38.12g, 0.14nol) in acetone at 0C was
added 2M ORI hydrochl oric acid solution (396nL, O0.7FEBEP7AOMS| oned
dropwi se by addition of 1M aqueous sodiumnitrite solution (208ni,

0.28nmpl). 20 After 0.25 hour at 0C, 5M aqueous potassium i odi de sol ution
(278, 1.39nol) was added mai ntai jing the reaction tenperature bel ow
5C. The m xture was then warmed to 0 over 0.5 hour, the acetone
renoved under reduced pressure PREPARATI(NG 109si due partitioned between
water and ethyl acetate. The organi c extract was vvashed wth 10%
aqueous sodi um bi sul p®i aic HIMEOFHX QYIQUITOXaiiR@ ueous sodi um

bi car bonat e sol utiondri ed (I\/gSO4) and concentrat ed under reduced
pressure. The residue was purified by flash chromat ography on silica

gel, efuting with toluene to give the title conpougmo h{16 99, 329%.

[err] HNMR (300 MHz, CDCl[err]): [err] = 4.17 (3H, s}, 4.24 (3H, s), 7.91
(1Hs) W7/ 325}73 N

PCT/ EP97/ 00995 -106-
PREPARATI ON 109 Ci N, _OCH,
6. 7- Di chl oro- 2. 3- di et fo 5-( pyr| d ui noxal [
ST )
Cl Cl N OCH,

5

A mixture of 6,7-dichloro-2,3-dimethoxy-5-iodoquinoxaline (Preparation 108, 0.2g,
0.519mmol), 3-pyridylboronic acid ' 84, 435 (1965))
(0.077g, 0.623 mmol), tetrakis(triphenylphosphine)palladium(0) (0.03g,

10 0.026mmel} and potassium carbonate {0.143g, 1.038 mmol} in 1,4-dioxane
(12mlL) and water (4mL) was heated under reflux for 16 hours. After being cooled,
the mixture was concenirated under reduced pressure and the residue partitioned
between ethyl acetate (20mL) and water (20mL). The phases were separated and
the aqueous phase extracted with ethyl acetate (2x40mL). The combined organic

16  extracts were dried (MgSQ,) and concentrated under reduced pressure, The
residue was purified by flash chromatography on silica gel, by gradient elution

using dichloromethane:methanol {1:0 changing to 89:1, by volume) to afford the

title compound (0.051g, 29%) as a yellow solid.

HNMR (300 MHz, CDCLy): 5 = 3.84 (3H, 5), 4.18 (3H, 5), 7.42 (1H, m), 7.75 (1H,
20  m), 7.99 (1H, s), 8.63 (2H, m).

miz (thermospray) 336 (MH").



[err]

A m xture of 6, 7-dichloro-2, 3-di net hoxy-5-i odoqui noxal i ne

(Preparation 108, 0. 2g, 0.519mmol , 3-pyridyl boronic acid (Rec,
Chim Pays- Bas.
tetraki s(t rWeRE#THhosphi ne) pal | adi un{0) (0.03g, 10 0. 02BFATETIFOURR
pot assi um car bonate (0.143g, 1.038 nmol) in 1, 4-di oxane (12nm)
(4m.) was heated under reflux for 16 hours. After being cool ed,
the m xture was concentrated under reduc gg pressure and the residue
partitioned

wat er

wer e separated and

84, 439 (1965)) (0.077g, 0.623 mol),

bet ween et hyl acetate (

Tray,

and

) and water (20nL). The phases

the aqueoprpppRMETION fHrted with ethyl acetate

(2x40m.). The conblned organic 15 extracts vere drled (NgSO4) and
concentrat ed un8-RiRiRIR-Ec dimehiavd-{Srphienyl-1H-1.2. 3itdazolda okglingd by fl ash
chr ermat ogr aphy on S|I|ca gel by gradi ent elutlon u3|ng

di chl or onet hane: net hanol
title conpound (O. 051g 29% as a yell ow sol}

CDCl-[err]): [err] 3.84 (3H, s), 4.18 (3H

m, 7.99 (1H,
WD 97/ 32873

-107-

10

15

20

(a)

{b)

s),

i c
cl N\Iocu, ) ) \:[
. —— lo P ———
L 3 cl N~ TOCH, ci

[err]H—NI\/R(300
7.42 (1H,
8.'63 (2H, m. m z_( spray) 336

OCH, ¢l

Ci

A mixture of 8,7-dichloro-2,3-dimethoxy-5-iodoquinoxaiine (Preparation
108, 5.0g, 13mmol), phenylacetylene (3.98g, 3Smmol},
bis(triphenyiphosphine)paliadium(}i) chloride (0.913g, 1.3mmol) and
copper(l) iodide (0.248g, 1.3mmol) in triethylamine {100mL.) was heated
under reflux for 4 hours. After being cooled, the mixture was concentrated
under reduced pressure and the residue partitioned between
dichloromethane (200ml) and brine (200mL). The phases were separated
and the aqueous phase extracted with dichloromethane (2x100mL). The
combined organic extracts were dried (MgSO,) and concentrated under
reduced pressure. The residue was purified by flash chromatography on
silica gel, by gradient elution using hexane:dichioromethane (1:0 changing
to 1:1, by volume) to afford 6,7-dichioro-2,3-dimethoxy-5-(2-
phenylethynylquinoxaline (3.60g, 77%) as a yellow solid, mp 170-172°C.
1H-NMR (300 MHz, CDCl,): 5 = 4.14 (3H, s), 4.26 (3H, s), 7.39 (3H, m),
7.67 (2H, m), 7.87 (1H, s).

m/z (thermospray) 358 (MH").

A mixture of 6.7-dichloro-2,3-d‘imethoxy—5-(2-phenyfethyny¥)quinoxaline
(2.0g, 5.57mmol) and trimethylsilyl azide (20mL) was heated at 170°C in a
sealed vessel for 18 hours. After cooling, water (20mL) was added

(1: 0 changing to 99:1, by volune) to afford the

VHz,

followed by saturated aqueous sodium hydrogen carbonate solution (50mL)

20



PREPARATI ON 110

6. 7- Di chl or o- 2, 3-di net hoxy-5-[ 5- phenyl -1H 1. 2. 3-tri azol -4-yl ] qui noxal i ne
[err] (a) A mxture of 6,7-dichloro-2, 3-di met hoxy-5-i odoqui noxal i ne
( Pr epar at ivv?97/32873 108, 5.0Qg, 13mmol), phenyl acet yrcRiEPI/B0998g,

39mol ), 10 bi s(tri phenyl phosphi ne)pal | adi un(11) chloride (0.913g,
1.3mmol ) and copper (1) iodide (0.248g, 1.3mmol) in triethylam ne
(100m.) was heated under ref-l1g§_ for 4 hours. After being cool ed,
the m xture was concentrated der reduced pressure and the

resi due partiti @fethelRixuRe @xtracted with ethyliaeblaty @XBORENETKL O bhe@nd brine
(200nm.). The phases were separate and t he aqueous phase extracted

ed 15
wi th di chl or ome®r9anis edrRetsovare drigd éMaSO,) and conceptrpteddinder treiiced ext r act s
were dried (M d ced pressure. The-
resi due was pur |%@abﬁ % ngﬁlt"%ﬁjrag%gb g‘g‘f% ﬂ:itlsho%hromatogrg&'s{; &gf'ﬁ?acig'gel , by
gradi ens el uti oby geidiet biation esidg dithisromethzmeanéthafolc {1ab ghariging to 98:2, to

1:1, b | t fford 6, 7-di | -2, 3-di -5-(2- 20
phenyl gt Xgn;{?é@f m%?{%afoég%&t%p%@dﬁﬁkg%§éﬁﬁ éfowﬁﬁoﬂo 172[err] C.

H NMVR ( 30 : 1 ' 739
ST ok oot oty e ey a9 4 0.4 .

(t her nospr ay) 3'590((3]11[@).@9206111.35 (b) A mixture of

6, 7-di chl or o- 2, 3;.dj hoxy- 5,427 nyl et hynyl ) qui noxal i ne (2.0g,
5.57mmol ) and t'?'{%@ﬁb\"gl’%ﬁ“é%pgge’(zom) was heated at 170[err]Cin a
seal edqyeyessel for 18 hours. After cooling, water (20nm) was added

foll owed by saturated aqueous sodi um hydrogen carbonate solution (50m)

ISOMER 1 ISOMER 2 ISOMER 3

Sodium hydride (B0% w/w dispersion in 6il, 0.041g, 1.37mmol) was added
20 to a stirred solution of 6,7-dichloro-2,3-dimethoxy-5-[5-phenyl-1H-1,2,3-



WD 97/ 32873 PCT/ EP97/ 00995
-1 08- and the m xture extracted with ethyl acetate (3x50ni).
The conbi ned organi c extracts were dried (MgSQ4) and
concent r at 3¥P WHIBB r educed pressure. The resi RFEFHRYPN i fied by
fl ash chromat ography on silica gel, 5 by gradient elution using

di chl or onet hane: net hanol (1:0 changing to 98: 2, by volune) to
afford the title conpound (1.3g, 58% as 3 brown foam

[err] HNVR (300 Miz, CDC[err]): 8 = 3.67°C3H, s), 4.13 (3H, s), 7.23 (3H,
7 trid2of-2fjqihoxdHing ZPx(ebHrahsh 110, 0. 5g, 1.24mnwdlzin i NiNDSpr ay) 402

(I\/i—|[err]). 10 ON 11
6. 7- Di chi or o- 2, 3dimetbyifRsmpmide (20mld ) 0°G.den pitrogerp- 1A§eg§Arnog§510 1 1 qui no
xal t ne (iso ﬂ m

6, 7-di chl or 0- 2, 3- E met h%r;(e(()‘lgf 137’""’9"?"3?,2%‘3,?"_ Themuzttuger;rafgg dat o

yl ] qui nogal i ne (D¥ofenO. Q)‘toalhahd then at room temperature for 0.5 hour. Brine {50mL)

D g S or o 2 s BHGE S e M RracieB W dichiborpeghane (3x50mL). The

combined organic extracts were dried (MgSO,) and concentrated under

reduced pressure. The residue was purified by flash chromatography on
silica gel, by gradient elution using teluene:ethyl acetate (1:0 changing to

10 9:1, by volume) to afford as the first eluted product, isomer 1, tentatively
assigned as 6,7-dichloro-2,3-dimethoxy-5-{2-methyl-5-phenyl-2H-1,2,3-
triazol-4-yiJquinoxaline {D.19g, 37%) as a pale yellow solid, mp 233-235°C.
14-NMR (300 MHz, CDCLy): & = 3.67 (3H, s), 4.14 (3H, 5), 4.38 (3H, s}, 7.23
(3H, m), 7.38 (2H, m), 8.05 (1H, s).

15 m/z (thermospray) 416 (MH").

The second eluted product, isomer 2, tentatively assigned as 6,7-dichioro-
2,3-dimethoxy-5-[1-methyl-5-phenyl-1H-1,2,3-triazol-4-yljquinoxaline
{0.135g, 26%), was obtained as a pale yellow solid, mp 188-190°C.

20 IH-NMR (300 MHz, CDCly): 8 = 3.75 (3H, 5), 3.84 (3H, s), 4.17 (3H, 5), 7.26
(3H, m), 7.48 (2H, m}), 8.13 (1H, s).
m/z (thermospray) 416 (MH").

The third eluted product, isomer 3, tentatively assigned as 6,7-dichloro-2,3-
25 dimethoxy-5-]1-methyl4-phenyl-1H-1,2,3-triazol-5-yllquinoxaline {0.048g,

8%}, was obtained as an orange oil.

1H-NMR (300 MHz, CDCL): § = 3.84 (3H, s), 4.11 (3H, s), 4.16 (3H, 8), 7.20 _

(3H, m), 7.33 (2H, m), 7.96 (1H, s).

m/z (thermospray) 416 (MH").



[err] Sodi um hydride (80% w w di sper5| on in oil, 0.041gq,

1.37mmol ) was added 20 to a stirred solution of
6, 7- di chl or o- 2, 3- di et hoxy- 5-[ 5- phenyl - 1H 1, 2, 3- WO 97/ 32873
PCT/ EP97/ omfm PCT/EPS7/009950 9 -

triazol -4-yl]quinoxaline (Preparation 110, 0.5g, 1,2,4mmol) in dry N\

di met hyl formam de (20nL) at OC, under nitrogen. After 0.5 hour at O[err]C,
i odonet hane (0.194g, 1.37mml) was added1 oThe m xture was stirred at 5
Oferr]C for 0.5 hour and then at roomter{'perature for 0.5 hour. Brine
(50mM) was added and RREPARATION 1¢2tracted wi th di chl or omet hane
(3x50m.). The ) conpi ned organjc extracts vvere dr| ed (MgS™M) and
concentrated und& dimethox) A"-.e_'v‘,r -2-(2-(trighen "a“ -2H if|ed

using tol uene: et anglng ) to

assigned as 6, 7-di chI
triazol-4-yl]qui noxal
233-235[err] C.

(3H, s), 4.14 (3H,
m, 8.05 (1H, s).

ISOMER 1
©OCPh,

N=N

Ph,co/\/;.{ P

. c N\Iocn,
-~
c ‘ N~ “oOcCH,

ISOMER 3

ISOMER 2
. The title compounds were prepared by a similar method to that of Preparation 111
10 using 2-(triphenyimethoxy)ethyl bromide (Liebigs Ann., 635, 3 (1960)) instead of
iodomethane and were purified by flash chromatography on silica gel, by gradient
elution using toluene:diethy! ether (1:0 changing to 9:1, by volume) to afford as the
first eluted product, isomer 1, tentatively assigned as 6,7-dichioro-2,3-dimethoxy-
5-[5-phenyl-2-{2-(triphenylmethoxy)ethyl)-2H-1,2, 3-triazol-4-yljquinoxaline (0.3359.
16 45%) as awhite solid.
1H-NMR (300 MHz, CDClLy): & = 3.32 (3H, 5), 3.73 {(2H, m), 4.11 (3H, s), 4.73 (2H,
m), 7.22 (12H, m), 7.40 (6H, m), 7.47 (2H, m), 8.02 (1H, s).
m/z (thermospray) 688 (MH").



16 nmz (thernospray) 416 (Mferr]). The second el uted
product, i sorrer 2, tentatively assigned as 6, 7-di chl oro-

2, 3-di met hox 1- net hyl - 5- phenyl -1 H 1, 2, 3-triazol -4-yl ] qui nhoxal i ne

(0. 135g, 2N YIREB obt ai ned as a pal e yeIIow solid, mp 1 93 C. 20
[err]H—NNR(300 MHz, CDCl[err]): [err] 3.75 (3H, s), 3.84 (3H, s), 4.17
(3H, s), 7.26 (3H, m, 7.48 (2H, m, 8.13 (1H, s).

mz (thernospray) 416 (MHerr]). The third el uted product,
isoner 3, tentatively assigned as 6, 7-di Hﬁ oro-2,3- 25

di met hoxy- 5=rhésaec§rkwémt%msmﬂt léckinérﬁténthf\béblﬁésn édiaevrma%ﬂoﬂfsw 046g,

9% , vvas obt ai ned as _an oran

cDd [err] mtlﬁt}xy-5~i5-8hef(>s‘11r(2§yph%\ymefb%)etgy')- 113 3¢l®ﬁ{zols-‘-)- 7 20
(3H m, 7 Fitdirdtalifd (%0@ /152‘@7‘5% obtained as a white 88ifg, (1 her mospray) 416

(MHerr]).
PCT/ EP978 00488IMR (300 MHz, CDCLy): § = 3.40 (2H, m), 3.44 (3H, s), 4.17 (3H, s); 428-(2H,
PREPARAT] C]\l

6, 7- Di chl or B ?&&1%%&9952*['%#%«%8{2 (triohenyl met hoxy) et hyl ) - 2H

1.2.3-tri azgly (nefddbpray0 888 imer i soner 1), 6, 7-dichloro-2, 3-di met hoxy- 5- [ 5-
5

phenyl -1-(2-(triphenyl met hoxy)ethyl)-1H1, 2, 3-triazol -4-yl]quinoxal i ne
Elt ??gﬁ;ﬁiﬂ ?r@?%gﬂ eg{:t% |D?5% i&é‘q &%}g%z(%‘ éﬁﬁ%ﬁn%&i%@?%%ner 3).
10 dlmethoxy-5-{4-pheny!—1—(2—(mphenyhnethoxy)ethylM H-1,2,3-triazol-5-
yilquinoxaline (0.037g, 5%}, was obtained as an off-white solid.
1H-NMR (300 MHz, CDCly): 6 = 3.47 (3H, s), 3.73 (2H, m), 4.10 {3H, s), 4.58 (2H,
m), 7.24 (20H,m), 7.94 (1H, s). |
m/z (thermospray) 688 (MH").



[err]

Preparation 111 10

635. 3 (1960))

i nst ead of

The title conpounds were prepared by a simlar
using 2-(triphenyl net hoxy) et hyl

met hod to that of
brom de (Liebigs Ann.,

i odonet hane and were purified by flash

chr omat ogr¥@RIB8A silica gel,

by gradi ent

el uti on usPEHERFOMEHe: di et hyl

ether (1:0 changing to 9:1, by volume) to afford as the first eluted

pr oduct ,

i soner 1,

t ent ativel y assigned as 6, 7-dichloro-2, 3-di met hoxy-
5-[ 5- phenyl - 2- (2-(tri phenyl net hoxy) et hyI.‘)QZH- 1,2,3-tri azol - 4- yl ] qui noxal i ne

(0. 3369 15 459% as a white solid. err]H—NI\/R(BOOM—Iz CDCl [err]):
[err] 3.32 (3H, s), 373(2H EBM@M) 473(2H m, 7.22
(12H, rr) 7.40 (6H, M, , 8.02 (1H, n t her nospr ay)
688 (MH). -2.3-
imethoxy-6- i
5
H
CH, M CH, N ~°
e X
ct NH, cl N" Yo
H
NO, No, H
oh, Ho o cl )
{b} | I + I
cl N o CH, N "o
# H
. NO, No,
¢l N cl
N_ _C
 amma s
o N o CH; N
NH, NH,
cl N ci
CH N_ _Cl
- B
c N o CH, Noa
NH, NH,
c N_ _OCH
CH, N _OCH 3
cl N~ ocH, cH, NT ocH,
{a) A mixture of 1,2-diamino-4-chioro-5-methylbenzene hydrochloride (1.90g,
9.84mmol), oxalic acid (1.24g, 13.8mmol) and 4M aqueous hydrochioric
10 acid solution {49mL) was heated under reflux for 4.5 hours. After being

cooled, the solid precipitate was collected by filtration, washed well with

water and dried under reduced pressure at 80°C {o afford 6-chloro-7-

methyl-2,3(1H,4H)-quinoxalinedione (1.68g, 81%) as a dark grey solid, mp

>330°C.
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The second el uted product, isoner 2, tentatively assigned

6, 7- di chl orWPQ?’éz-"”p PCrIEROT0595

di met hoxy- 5-[ 5- phenyl - 1- (2-tri phenyl net hoxy) et hyl)-1H 1, 2, 3-tri azol - 4-

yl ] qui noxal i ne (0.104g, 14%, was obtained as a white solid. 5

[err]H-NVMR (300 MHz, CDCl[err]): 8 = 3.4O|1g_ZH, m, 3.44 (3H, s), 4.17 (3H,
(2H, m

s), 4.25 (2H, m, 7.22 (18Hm), 7.39 , 8.02 (1H, s). m z

(thermospray) 68@naMsisdPs)] JFound: C, 51.88{H,t288:N,c13.2% €C-pyCiNOb requireses, 3,

tentatively assi . 7~ di oro-2,3- 10
di met hoxy- 5[ 4- phgﬂg‘&'%—??gﬁ(’wi‘lgﬁbnyl met hoxy) ethyl )-1H1, 2, 3-tri azol - 5-
yl ] qui noxal i ne (0.037g, 5%, was obtained as an off-white solid.

[err]H-NVR (300 MHz, CDCl[err]): éerr] = 3.47 (3H, s), 3.73 (2H, m, 4.10
(3H, s), 54. 4B) (zﬁ,—ChloroJ-me,thﬁAzﬁ((l chDrAuinoxa ang (1369, 5.98mmel) was
I(Dtc_rl‘_/e Egg?%gg)%%gd@@?n portions over 3 mitfRel & Yifdfolsly stirred concenigajed nitric
PREPARATI ON 113 acid (10mLAG=M04H-at nhbam derdparatiiree The xesultingehdigtogehecusal i ne

-am no- 7- -2. 3- :
Sp(rjretS hgTy?g- Zref Ebﬁ)&ﬁﬁmmq@éﬁamed to 40°C and stirred for 12 hours. After being

cooled the yellow mixture was poured into ice-water (100mL) and stirred for
10 30 minutes. The resulting yellow precipitate was collected by filtration,
washed with water and dried by suction to afford a mixture of 6-chloro-7-
methyl-5-nitro-2,3(1H,4H)-quinoxalinedione and-7-chioro-6-methyl-5-nitro-
2,3(1H,4H)-quinoxalinedione (1:2 molar ratio, 1.35g, 88%) as a yellow sofid.
14 NMR (300 MHz, CDCly): 3 = 2.23 (2H, s), 2.35 (1H, s), 7.18 (0.3H, s),
15 7.30 (0.7H, s), 11.8-12.25 (2H, br m).

(¢)  The above mixture of 6-chloro-7-methyl-5-nitro-2,3(1H,4H)-
quinoxalinedione and 7-chloro-6-methyl-5-nitro-2,3(1H,4H)-
quinoxalined#one {1.35g, 5.73mmol), thionyi chloride (12.5mL,, 20.4q,

20 0.172mol) and dimethylformamide (44uL, 42mg, 0.573mmol) was heated
under reflux for 4 hours. After being cooled the mixture was cautiously
added to vigorously stirred ice-water (300mL). The resulting precipitate
was collected by filtration, washed with water and dried by suction fo give a
mixture of 2,3, 7-trichloro-6-methyi-5-nitroquinoxaline and 2,3,8-trichloro-7-

25 methyl-5-nitroquinoxaiine {2:1 molar ratio, 1.45g, 87%) as a straw-coloured
powder. This mixture could be separated with difficulty for characterisation
purposes by flash chromatography on silica gel, by gradient elution using
hexane:dichioromethane {9:1 changing to 3:1, by volume) to give. as the
first eluted isomer, 2,3,7-trichioro-8-methyl-5-nitroquinoxaline as a white

. 30 solid, mp 164-165°C.



[err] (a) A mxture of 1,2-diam no-4-chl oro-5-nethyl benzene

hydr ochl ori de (1.90g, 9.84mmol ), oxalic acid (1 .24g, 13.8mmuvl)
and 4M aqueous hydrochloric 10 acid solution (49nL) was heated under
reflux forWQIBurs. After being cool ed, the BEI'ERPIPMWE| pitate

was collected by filtration, washed well wth

-114-
Analysis (%): Found: C, 36.76; H, 1.37; N, 14.43. C;H,C1,N,0,
requires: C, 36.96; H, 1.38; N, 14.37.

5 The second eluted isomer 2,3,6-trichloro-7-methyl-5-nitroquinoxaline, was
obtained as a straw-coloured solid, mp 121-122°C.
Analysis (%) Found: C, 39.78; H, 2.02; N, 13.23. CgH,ClaN40,. 0.22
hexane requires: C, 38.80; H, 2.29; N, 1340,

10 (d) The above mixture of 2,3,7-trichloro-6-methyl-5-nitroquinoxaline and 2,3,6-
trichloro-7-methyl-5-nitroquinoxaiine {2560mg, 0.855mmol) and stannous
chloride dihydrate {1.35g, 5.98mmol) in ethyl acetate (8.5mL) was heated
under reflux for 3 hours under nitrogen. After being cooled the mixture was
diluted with ethy! acetate (50mL) and washed with 10% aqueous sodium

15 carbonate solution (2 x 25mL), brine (25mL), dried (MgSQ,), filtered and

| concentrated under reduced pressure fo afford a mixture of 5-amino-2,3,7-
trichloro-6-methyiquinoxaline and 5-amino-2,3,6-trichioro-7-
methyiquinoxaiine (2:1 molar ratio, 217mg, 97%) as an orange solid.
1H NMR (300 MHz, CDCl,): & = 2.41 (2H, s), 2.55 (1H, s), 5.03 (1.3H, br s},
20 5.08 (0.7H, br s), 7.23 (0.3H,s), 7.44 (0.7H, s).
m/z (thermospray) 262 (MH").

(e) A 25% wiw solution of sodium methoxide in methanol (433uL, 1.88mmof)
was added dropwise {0 a solution of the above mixture of 5-amino-2,3,7-

25 trichloro-6-methyiquinoxaline and 5-amino-2,3,6-trichioro-7-
methylguinoxaline (200mg, 0.788mol) in dry tetrahydrofuran (7.9mL) at 0°C
under nitrogen. The mixture was stirred for 3 hours, diluted with ethyl
acetate (30mL), washed with water (2x10mL), brine (10mL}, dried (MgSO,),
fitered and concentrated under reduced pressure. The solid residue was

30 purified by flash chromatography on silica gel, by gradient elution using
hexane:ethyl acetate (85:5 changing to 1:1, by volume) to give as the first



wat er and dried under reduced pressure at 80[err]C to afford 6-chloro-7-
nmet hyl - 2, 3( 1H, 4H) - qui noxal i nedi one (1.68g, 81% as a dark grey solid, np

>330[err] C WD 97/ 32873

PCT/ EP97/ 00988732873 PCTERTINPS.
Analysis (% : Found: C, 51.58; H, 2.98; N, 13.27.
Cerr]Herr]CINerr](err] requires C, 51.32; H, 3.35; N,

13. 30. 5 (b) 6- Chl or o- 7- met hyl - 2, 3(44kl. 4H) - qui noxal i nedi one (1. 26g,
5.98mmol ) was added in portions over 3 mnutes to vigorously

stirred concent r eluted isotrer,S5-amino-6-chloro-2 Sedinhethodyd7-methylquintalird (48aen
tenperature. The ul ting, het er ggeneo o m xture was then
war ned to 40C anagg’siaﬁraé'o&f"ﬁ'sﬁiﬁaﬁ’omps@”%tc'bei ng cool ed the

yel I'ow m xture was poured into ice-water (100nmL) and stirred for 10

30 minutes. The resultin el low precipitate was collected by filtration,
washed wist h wat ee.nshzmsd.%% e Foupd:Gi3.80 H.5-18:MNbr18.18. Gt wEBN:0%. 818h| or o- 7-

met hyl -5-nitro-2 - QUAN J W] < 7- chl or o- 6- net hyl -5-ni tro-
2, 3(1H, 4H) - qui noQé’?‘Jﬂ?gﬁ?‘E?ﬁ%g& %ﬁ#yl ﬁfg?g{ﬁoﬁﬁq%g, 88% as a yell ow

sol i d. [err]H NWVR (300 MHz, CDCA 3): = 2.23 (2H, s), 2.35 (1H,
s), 7.19 (0.3H, 9), : . 7TH, _s), . 9-12.25 (2H, br

15 7.30 (0.7 11, 9- ]

(c)  The above i sasendeluisddsemel samipe{yhiererd.3-glimethoxy-6: 4H) -

qui noxal i nedi onen%?q, 5 t - Dl = = enli -
gui noxal i nedi one ) g‘gﬁ&?ﬂ%mﬁ%}l g‘r?&lc éﬁ%ﬁ%gﬁfﬁggﬁmﬂplg‘i 20
0. 172nol1p and di A82%%! f or mam de (44pL, 42ngy, 0.573nmmol) was heat ed

onder refl ux tor ud s SLGk O 3R N Yo S CIRLRAE °US! Y

hexane requires: C, 52.61; H, 4.86; N, 16.29.

15

20 (a) Methoxyacetylchloride (2.16ml, 2.57g, 23.66mmol) was added to a
solution of 5-amino-6-chioro-2,3-dimethoxy-7-methylquinoxaline
(Preparation 113, 5g, 19.72mmol) and pyridine (1.94mL, 1.89g,
23.86mmol) in dichioromethane (B0mL) at 0°C. After a further 1 hour at



added to vigorously stirred ice-water (300nmL). The resulting precipitate

mas collected by filtration, washed with water and dried by suction to give
m xture of 2,3,7-trichloro-6-nethyl-5-nitroqui noxal i ne and

2 3, 6-tri YO HYI8TE- 25 net hyl - 5- ni t roqui noxal i ne (RCTERIHPPS rat i o,

1.45g, 87% as a straw- col oured powder. This m xture could be

separated with difficulty for characterisation pur poses by

fl ash chronat ography on silica gel, y gt gdlent el ution using

hexane: di chl or onet hane (9:1 changlng to é 1, by volune) to give, as the

first eluted i smfem;?eram?e tﬂﬁé fibltareqwds wasHad with PMtdREHLO RYAbENSH@S a white
30 solid, np 164-16 WO 97/ 32873
PCT/ EP97/ 00995 acid solution, bnne dried (MgSO,) and concentrated under reduced - 114-

Analysis (%: F

Clerr]Herr]C 3 eégPﬁqu% Rue Was titifated c‘é"c’qtp’%?'%(g?m@," ether gpd fitered tgg.

%433Z3 5 ﬁl gx;fe GTMOmGZ;Ssﬂﬂnahukpﬂ-metlbwaoetamldo-?-methquumoxaiige - ned )
trichloro ni t i noxalin obtai ned as a

straw col our ed %@gﬁ 9% é‘é’ﬁg 'Xéamp Tro-471ec. Anal ysis (%: Found: C,

39.78; H, 2.02; g
39.80; H, 2.29; : (@M%%S#W%h% abO\)e fite 4?@@% 4qguires:

2,3,7-trichl oro(:ﬁ-! r§)14198{2ii,m)ﬂr&icxums)<zﬂ4mﬁkhbds2 3 6-

trlchl or o- 7- met'hyl - -nltroqlgsggzﬁh ne (250ny, 0.855mml) and stannous

chl oride di hydr I in ethyl acetate (8.5nL) was heated
under 3 gflux for 3 hours under nitrogen. After being cooled the m xture was

diluted with ethyl acetate 50”1_&1 and washed with 10% aqueous sodi um 15
carbonat e ) ut 2érbigi#-Methowypheny 1@%@%&%*%’695@@%”&;%&9'5039?1!@@ ered and

{Lawesson's reagent) (4.47g, 11.06mmol) was added to 6-chloro-2,3-
dimethoxy-5-methoxyacetamido-7-methylquinoxaline (6g, 18.43mmol) in
tetrahydrofuran (120mL) and the mixture stirred for 18 hours, then

15 evaporated under reduced pressure. The residue was purified by flash
chromatography on silica gel, by gradient elution using
hexane:dichloromethane (1:1 changing to 1:4 changing to 0:1, by volume)
to give 6-chioro-2,3-dimethoxy-5-methoxythioacetamido-7-
methylquinoxaline {5.48g, 87%} as a yellow foam, mp 174-176°C.

20 IH-NMR (300 MHz, CDCl): 6 = 2.55 (3H, s), 3.65 (3H, s), 4.05 (3H, s), 4.15
(3H, s), 4.55 (2H, s), 7.7 (1H, s), 9.65 (1H, brs).
m/z (thermospray) 342 (MH").

{c) A mixture of 6-chioro-2,3-dimethoxy-5-methoxythioacetamido-7-

25 methyiquinoxaline {1.45g, 4.25mmol), nicotinic acid hydrazide (1.16g,
8.5mmol), mercury(ll) oxide (1.84g, 8.5mmol), powdered 4A molecular
sieves (1.06g) and n-butanol (60mL} was heated under reflux for 8 hours.
After being cooled, the mixture was filtered through ARBOCEL (trade mark)
filter aid and the residue washed with dichloromethane, The filtrate was

30 concentrated under reduced pressure to afford a light brown solid which
was partitioned between ethyl acetate and 2M aqueous hydrochioric



concentrated under reduced pressure to afford a m xture of 5-amno-2,3,7-
trichl oro- 6- net hyl qui noxal i ne and 5-am no-2, 3,6-trichloro-7-

met hyl qui noxaline (2:1 nolar ratio, 217ng, 97% as an orange solid.
[err]H NVRW@BW28z, CDCl [err]): [err] = 2.41 (2H, s), 2.MSRPHO’S 5 03

(1.3H, br s), 20 5.08 (0.7H, br s), 7.23 (0.3H,s), 7.44 (0.7H, s).
nmz (thernospray) 262 (MAerr]). (e) A 25% w w solution of sodium
nmet hoxi de i n nethanol (433[err]L, 1.89mml was added dropw se

to a solution of the above mixture of 5-3Affho- 2,3, 7- 25

trichloro-6-met hykiguoRmsal rme a@,ado@s Ry RaeRrftdd WaDkRRRronethane
met hyl qui noxal i ne (200ny in dry tetrahydrofuran (7.9nL) at OC

under nitrogen. ﬂmbk.ttbe@omegt l¢rrl@rememar@ axtracts drigd ((Mg8@ et et hyl

1? Flet (; 2d(2g<rjn_ lon}g@ﬁ‘{éﬁﬂ?mgt er cégﬁ%mar és@tér%&ds"%%éqwsg%%% S\?/g)s 30

purifiedsby fl asausapmemnmmmgm B%o@[SQ%)QWﬁdhﬁﬂﬁeﬁiqﬂbifson usi ng

hexane: et hyl acetate (95:5 changing to 1:1, by volune) to give as the first
VO 97/ 32873 from the crystallisation were evaporated under reduced prpg;qrgpggﬁ Ao®o9os

-115-
5-am no- 6-chl or oré% %}e?hr?gtg E%%f/l chr R’ﬂ’%%’aﬁ%‘&"'? flﬁ%a %Iselutmg with ethy! 25%

as an off-white acﬂtatt,torgwelaﬁeﬂlﬁ&[raﬁmi vaith dilsopropyl ether, Ar‘faﬁbmamoém oFound: C,
53.80; M. 516 “WuBedBin TRERb LSk el BRoinde letner to give I E™®
10 compound (740mg, 41%;) as a pale yeliow solid, mp 183-184°C.
14 NMR (300 MHz, CDCL): 5= 2.5 (3H, s), 3.18 (3H, s), 3.8 (3H, s), 4.16
{3H, s), 4.45 (2H, m), 7.58 (1H, m), 7.86 (1H, s), 8.35 (1H, m), 8.45 (1H, m),
8.65 {1H, m).
miz (thermospray) 427 (MH").

15

Jl\/ocu
OCH, OCH,
peealrs ey

s
G o\/( '3 "\

Kj: I g cnjij: IocH,

20 . OCH,

The title compound was prepared by a similar method to that of Preparation
114 using S-amino-7-chloro-2,3-dimethoxy-6-methylquinoxaline



The second el uted isoner, 5-am no-7-chloro-2, 3-di met hoxy- 6-
nmet hyl qui noxal i ne (85ny, 44%, was obtained as an orange solid, np 181- 10

182C. Analysis (% : Found: C, 52.55; H 4.72; N, 16.61.

d err] H erwbeiidgexy?. 0. 05 hexane requires: C, S52ctikpeidosed. 96; N,
16. 29. PREPARATI ON 114

6- Chl or o- 2, 3-di met hoxy- 7- net hyl - 5-[ 5- net hoxynet hyl - 3- (3-pyridyl)-4H 1, 2, 4-
gui noxal i ne [err] 20 (a) Met hoxyacetyi chl oride (2.16ni,
2.57g, 23.66mmol) was added to a -118- sol uti on of

D15 Bg. 16, 7oniEpaAGn B LR AL 6 ehBt 23 dimethoxy7- o5, bgol ) | n
di chl or onet hanemfegtyiuinddaiiRe.eft Wds- obbihed a8 ahWHLRRe doildOkp Ris-168°C.
1H-NMR (300 MHz, CDCly): 8 = 2.25 (3H, 5), 3.2 (3H, 5), 3.78 (3H, 5), 4.15
5 (3H, s), 4.35 (2H, m), 7.2 (1H, m), 7.82 (1H, m), 8.0 (1H, s) 8.45 (1H, m),
8.55 (1H, m).
miz (thermospray) 427 (MH").

PREPARATION 116
10 > Mett bonvipyridine-5-carboxylic acid hydrazid

o WO D N= O
\ — WX
CH,0 OH CH,0 / NHNH,

A mixture of 2-methoxycarbonylipyridine-5-carboxylic acid (Chem. Abstr.,
15 68, 68840h (1968)) (0.40g, 2.2mmol) and N-ethoxycarbonyl-2-ethoxy-1,2-
dihydroquinoline (0.60g, 2.4mmol) in dichloromethane (10mL) was stirred at
room temperature under nitrogen for 0.75 hout. Hydrazine hydrate
(0.110mL, 2.2mmol) was then added and after a further 5 minutes the
precipitate formed was collected by filtration, washed with dichioromethane
20 and dried to give the title compound (0.349g, 81%) as a white solid, mp
177-180°C.
iH4-NMR (300 MHz, DMSO-dg): 5 = 4.90 (3H, s), 5.00 (2H, br s), 8;10 (1H,
d, J=10Hz), 8.27 (1H, dd, J=2 and 10Hz), 8.05 (1H, d, J=2Hz), 10.05 (1H,
br s). '
25 m/z (thermospray) 196 (MH").



WD 97/ 32873 _

PCT/ EP97/ 00995 -116-

this tenperature, the m xture was washed with 2M aqueous hydrochloric

aci d sol utiwo9rbzarThne, dried (MgSO4) and concentrat ed undePCREHWDOWS
pressure. The residue was triturated with diisopropyl ether and filtered to
5 gi ve 6-chl oro- 2, 3-di net hoxy- 5- net hoxyacet am do- 7- net hyl qui noxal i ne
(6.06g, 98% as an off white solid, np 170-171C. [err]H NWMR
(300 MHz, CDA 3): [err] 2.55 (3H, s), 3MS8{3H s), 4.1 (3H, s), 4.13

(3H, s), 4.18 (2H, s) 7.61 (1H, S&B%M S) . m z
(thernmospray) 326.(MHerr]). 10

2, 4- bi s(4- Met hoxyphenyl) - 1, Byrimidinea2-2afbokiviicharsie hedranide?, 4- di sul phi de
(Lawesson s reagent) (4.47g, 11. 06mm|) was added to 6 chI oro- 2, 3-

di met hoxy- 5- met hoxyacet am do- 7- met hyl qui noxal i ne (6g 18. 43mmol ) in

t et rahydrofuran (120nl) the m xure stirred fony 18 gours, then 15
evapor at ed under reduce E a‘ e residue vvas ified by flash
chromat ography on silic acﬁ ent el ut Non %

hexane: dischl or onet hane (1 hangl ng to 1:4 chang"ng t 'ﬁ"zl by vol une)

et byl qui noal | né TR PR SERARAC b AT SR SR afn, Ghim.. 5351

[err] H-NVR (300 M%O)mﬁﬁg, 5[7enmdl) and hpdragidel hydate &.852rhBH.8Mimolyin05 (3H,

?132 ?t ﬁgrm)spray)e“?m‘ aaqué Zk‘\ea?ec‘um:%er?réjuxfc:;a\:’,ﬁi:p;p[su}r{iencﬁorxcggt ea’ 2 %)
6- chl or o- 2, 3- di n%haemuﬁcﬁbié%u@hmqe&.aﬁé%skmfa'ie%wghaﬂ e; efher,

nethquU|noxaI|ne 6 5g, 4.25mmol ), nicotinic ac
8. 5mmol )18 ner cur pellectedhy fitratian gadywaghethwith PthYbaDmetd gmtheltlﬁeul ar

B e oo ol RBlad S8 ealRGelBRAR, WS- ALY Tor B houre,
filter aid and tRd NMRi(30€Mbs DMEO,) ¢ £.20 @lrmts)ans0 (T, J+4Hz)ag 83vas
(2H, d, J=4Hz), 9.93 (1H, br s}.
m/z (thermospray) 138 (MH").
15
PREPARATIONS 118-132
The following tabulated compounds were prepared by a similar method to
that of Preparation 117 using hydrazine hydrate and the appropriate ethy!
ester (R®CO,C,H;).
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whi ch
hydr ochl ori c

PCT/ EP97/ 3099532873
acid sol ution.
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WO

(4x50n,
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97/ 32873

pressure.
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10 2- Met hoxycar bonyl pyri di ne- 5-carboxylic aci hydrazide

[err] A m xture of 2-nethoxycarbonyl pyndi ne-5-carboxylic acid
(Chem Abstr., 15 68, 68840h (1968)) (0.40g, 2.2mmol) and
N- et hoxyc ¥®8T32B732- et hoxy- 1, 2- di hydr oqui nol | PeT/E®P76095 2. 4nmol )
i n di chl oromet hane (10nmL) was stirred at room t enper at ure uhnder
nitrogen for 0.75 hour. Hydrazine hydrate (0.110m, 2.2nmmol) was
then added and after a further 5 mnutes the precipitate fornmed
was collected by filtration, washedl®-th di chl oronet hane 20 and
dried to give the title conmpound (0.349g, 81% as a white solid, np
177-180[ err]{C. [errf FF NVR (300F VHZz, DNBGFajerrIJ [err] = 4.90
(3H, s), 5.(¢ (éH, brf s), 8.10F 1H, - d, JF10Hz), §.27 (1H, dd,
J=2 and 10Hz . 05 (j1H, d, J42Hz), 10. 05§1H, bif s). 25
m z (thermodfiaf) 19¢ (M—l[err]a £ B 97/ 302873
PCT/ EP97/ 00985 r~ 1 & ©2 -110-
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[err]

(Ann. Chim,

A m xture of pyrimdine-2-carboxylic acid ethyl

5, 351

ester

(1960)) (0.866g, 5.7mmol) and hydrazi ne

hydrate (0.332m., 6.8mol) in

reflux for SORUMST,
The residue was triturated with diethyl

filtration and washed wth ethyl

conmpound (0.

NVR (300 MHz, DVBO-d[err]):

542,

[err]
9.93 (1 H, br s).

et hanol
t hen concentr at ed

et her,

(20nm.) was heat ed under
under

r cBEHER 03 sur e,
col | ected by

acetate to give the title

69% as a yellow solid, nmp 1 73-175C.
= 4220 (2H, br s),

-120-

8. 83 (2H, d, J=4Hz)
(thernospray) I39 (VA[err]). Ib
118- 132 The| fol | owi ng
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7.50 (1H, t, J=4Hz),
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abul at ed conmpounds were prepared by a
of Preparation 117 using hydrazi ne hydrate

ester (Rer]jrCderr]Cerr]Herr]).



- Jerr]

WO 97/32873 PCT/EP97/00995

-124-
PREPARATION 133

- ipvridi rhoxylic aci

A~ CoH - COCH,
. | {)] /g (i1)
Br N B N

CO,CH,

l

=
™
N

0 2 idine-

A mixture of 2-bromopyridine-5-carboxylic acid (J.Org.Chem., 12, 456
{1947)) (2.32g, 11.43 mmol)} and N-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline
(3.12g, 12.64 mmol) in dichloromethane (30 mi} was stired at room temperature
for 1 hour under nitrogen. Absolute ethanol {5ml) was added and the mixture

stirred for 30 minutes and then concentrated under reduced pressure. The
reéidue was parfitioned between dichloromethane (40ml) and 10% w/w aqueous
potassium carbonate solution (40mif). The aqueous layer was extracted with
dichloromethane (25ml) and the combined organic layets were dried (MgSO,) and
concentrated under reduced pressure. Purification by flash chromatography on
silica gel, eluting with dichloromethane gave 2-bromopyridine-5-carboxylic acid
ethyl ester (2.18g, 83%) as a colourless ofl.

Analysis {%): Found: C,41.57; H,3.45; N,5.98. CgHNO,Br

requires: C, 41.77; H,3.50; N,6.08.

(i) 2-Phenyipyridine-5-carboxvlic acid ethyt ester

A mixture of 2-bromopyridine-5-carboxylic acid ethyl ester (see part (i))
(1.855g, 8.065 mmol), phenyltrimethyl tin (3.88g, 16.13 mmol),
bis{triphenylphosphine)palladium(lt) chioride {(371mg) and lithium chioride (1.03g.



WD 97/ 32873

PCT/ EP97/ 00995 -121- [err] WD 97/ 32873
PCT/ EP97/ 00995 - 122-
WO 97/32873 PCT/EPS7/00995
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24,195 mmol) in dry dimethyiformamide {(40mil) was heated at 100°C for 1.5 hours
under nitrogen. After cooling the mixture was concentrated under reduced
pressure and the residue pdriﬁed by flash chromatography on silica gel eluting
with hexane:ethyl acetate (10:1, by volume) to give the title compound (0.843g,
46%) as a white solid. ‘

1H-NMR (300 MHz, CDCly): &= 1.43 (3H,t, J=8Hz), 4.42 (2H,q, J=8Hz), 7.49
(3H,m), 7.80 (1H,m), 8.07 (2H,m), 8.36 (1H,m), 9.28 (1H,m).

m/z (thermospray) 228 (MH").

PREPARATION 134
Phenviimi _ L

M, ={

)

253 (1982)) (584mg, 4.17 mmol), 4-fluoronitrobenzene (588mg, 4.17 mmoi) and
anhydrous sodium carbonate (487mg, 4.58 mmol) in dry dimethyiformamide
{10ml) was heated at 50°C for 24 hours under nitrogen. After cooling to room
temperature the mixture was poured into ice-cold water (60ml) and the resulting
. solid collected by filtration, washed with water and dried under reduced pressure
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at 60°C fo give 1-(4-nitrophenyl)imidazole-4-carboxylic acid ethyl ester (980mg,
80%) as an off-white solid, m.p. 198-200°C. .

Analysis (%): Found: C,55.06; H,4.21; N,15.98. C,;H,,N,0, requires:
C,55.17; H,4.24; N,16.08.

1) . B i imi ic aci

A mixture of 1-{4-nitrophenyl)imidazole-4-carboxylic acid ethy! ester (see
part (i)) (950mg; 3.84 mmol) and tin (Il) chioride (4.11g, 18.2 mmol) in absolute
ethanol (30mi} was heated under refiux for 30 minutes under nitrogen. After
cooling to room temperature the mixture was concentrated under reduced
pressure and then partitioned between ethyl acetate (30mi) and saturated sodium
hydrogen carbonate solution (20mi). The aqueous layer was extracted with ethy!
acetate (30ml) and the combined organic layers were dried (MgS0,) and
concentrated under reduced pressufe to give 1-(4-aminophenyl)imidazole-4-
carboxylic acid ethyi ester (810mg, 96%) as a yellow oil.
1 NMR (300 MHz, CDCl,): & = 1.40 (3H,t J=7Hz), 2.86 (2H,broad s}, 4.39 (2H,q,
J=7Hz), 6.76 (2H d, J=9Hz), 7.18 (2H,d, J=SHz), 7.72 (1H,s), 7.83 (1H,s).
m/z (thermospray) 232 (MH").

(#) 1-Phenvimidazole-4-carboxyiic acid ethy es!
Tert-butyl nitrite (535mg, 5.19 mmol} in dry dimethylformamide (15mf) was
heated to 65°C under nitrogen and then 1-{(4-aminophenylimidazole-4-carboxylic
acid ethyl ester (see patt {if)) (800mg, 3.463 mmol) in dry dimethylformamide (5mi)
was added over 10 minutes. The mixture was heated at 65°C for a further 20
minutes and then cooled to room temperature. The mixture was poured into
saturated brine (50ml) and extracted with dichloromethane (3x20mi). The |
combined organic layers were dried (MgSO,) and concentrated under reduced
pressure. Purification by flash chromabgraphy on silica gel eluting with
dichloromethane gave the title compound (520mg, 70%) as an off-white solid.
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2- Phenyl pyri Q} -5-carboxylic acid ethyl ester [err] (1)
2- Bronopyr i di ne- 82873, boxylic acid ethyl ester A m Xt weeEpby

700995
2- bronopyri di ne-5-carboxylic acid (J.Og.Chem, 12, 456 (1947)) (2.32q,
11.49 mmol ) and N- et hoxycar bonyl - 2- et hoxy-1 , 2-di hydroqui noli ne (3.12g,
12.64 mol ) in dichloronmethane (30 n) was jred at roomtenperature for 1
hour under nitrogen. Absolute ethanol (5n)'“as added and the m xture
stirred for 3ﬁ_N§dﬁl~ (4890 MHd, CDen): chacieds (3H, e d=rasle _@ngcqig:?%a: ure. The
resi due was Qgﬁti}%&}_})es\/\een' di chl or onet hane “(40m*) & g aqueous

), 7.94 m), 7.88 (1H,s), 7.98 (1H,s).

m/z (thermospray) 217 (MH").
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~and concentrated under reduced pressure. Purification by flash

chr omat ogV@8H3288h silica gel, eluting with di chl or onet hBEEERRIRESS
2- bronopyri di ne-5-carboxylic acid ethyl ester (2.18g, 83% as a colourless
Ol. Analysis (9% : Found: C,41.57; H, 3.45; N, 5.98. Cerr]Herr]NdJerr]Br
requires: C, 41.77; H,3.50; N, 6.009. gii) 2- Phenyl pyri di ne- 5-car boxylic
acid ethyl ester A m xture of Z- ?bnnpyridine-5-carboxy|ic aci d
ethyl ester (see part (i)) (1.855g, 8.065 nmmol), phenyltrinmethyl tin
(3.89g, 16.13 nonm), bis(triphenyl phosphine)palladiunm(ll) chloride (371ng)
and lithiumchloride (1.03g.EREPARATIONS7ZIZOB ARG
PCT/ EP97/ 00995 -125- 24.195 mmol)
in dry dinethylfornmanm de (40m) was heated at 100[err]C for 1.5 hours
under nitr ogenThé«fdnemngqabmﬂ&dtd@mmaymrmpﬁepaeumwa smbiRE meisied 1o educed

pressure and the residue purifi by fl ash chromat ography on silica gel

eluting WHiatef ﬁ@p@f@@t%ws%é@av@- Hodichiops 2 dofimetioxyarigexaline mpdt i t | e

[orr] =y iy phbipriatg BE ibrfie B COCHHd a8 (BB % 0 (1H

8.07 (2H, M, 8.36 (1H, M, 9.29 (1H, n. mMz (thernospray) 228 (M{err]).
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% ci L N _OCH,

e OO

—-———’ P

¢ u/ oK, ct N OCH,

(@) A 25% wiw solution of sodium methoxide in methanol (700mt, 5.15mol)
was added to a suspension of 2,3,6,7-tetrachloroquinoxafine (175g,
0.653 mol) in methanol (1.4L) at the reflux temperature and the mixture
was maintained at the reflux temperature for 4 hours. The mixture was
10 cooled and water (2.1L) added. The slurry was filtered, the solid was
washed with water (0.35L) and isopropanol (0.175L) to give 6,7-dichloro-
2,3-dimethoxyquinoxaline (159g, 94%) as a beige solid, m.p. 146-
148°C.,
1H-NMR (300 MHz, CDCl,): & = 4.13 (6H, s), 7.83 (2H, s).
15
(b)  8,7-Dichloro-2,3-dimethoxyquinoxaline {25g, 0.096mol)} was added,
portionwise, to fuming nitric acid (0.113L) which had been pre-cooled to
-5°C. The soiution was allowed to warm to 10°C and stirring continued
for 2 hours. The solution was then poured into an ice/water mixture
20 (0.5L). The siurry was filtered and the solid was washed with water and
isopropanol {0.05L) to give 6,7-dichioro-2,3-dimethoxy-5-nitro-
quinoxaline(27g, €2%) as a beige solid, m.p. 184-186<C.
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(c)

-135-
14 NMR (300 MHz, CDCl,): § = 4.12 (3H, 5), 4.17 (3H, s), 7.98 (1H, s).

6,7-Dichloro~2,3-dimethoxy-s-nitroquinoxaline {20g, 0.066mol) and 5%
wiw palladium-on-carbon (50% wet) (1.2g) were suspended in a mixture
of tetrahydrofuran {0.12L) and ethyl acetate (0.12L). The mixture was
hydrogenated at 60°C and 414kPa (60psi) for 22 hours, cooled, diluted
with dichloromethane (0.48L) and the catalyst removed by filtration
through celite (trade mark) filter aid. The solution was concentrated
under reduced pressure with the gradual addition of toluene. The mixture
was then filtered and the solid was washed with toluene (20mi) to give
the titie compound as a brown solid (14.2g, 78%), m.p. 182-4+C.

IH NMR {300 MHz, CDCl,): § = 4,13 (3H, s), 4.14 (3H, s), 5.07 (2H, br s),
7.26 (1H, s).
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PHARMACOILQGICAL DATA
5 The binding affinities of a selection of the compounds of the Examples

for the glycine site of the NMDA receptor were measured using the [*H}-L-

888,560 method described on page 20 of the description. The results obtained
are tabulated below.

Exampie ICsp{nM}
No.
5 3
20- 19
73 4

10
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(1.4L) at tWeSWEBTUX tenperature and the m xture CHER PRt ai ned
at the reflux tenperature for 4 hours. The m xture was 10 cool ed and
wat er (2.1L) added. The slurry was filtered, the solid was washed
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10C and stirring continued R for 2 hours. The solution was then
poured into an ice/water m xturg 20 ﬁ @ 5L). The slurry was filtered

and-the solid was washed with watyg Yd i sopropanol (0.05L) to
gi ve 6, 7-di chl oro- 2, 3-di met hoxy-5 0- B qui noxal i ne(27g, 92% as
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(h o) oFa pheppaosuloah ikl BIMRISEE: oy 5- nl £ roqui noxal | né. (200,
0. 0660l ) aRtherSsH _

R is a 5-membered ring heteroaryl group containing 3 or 4 nitrogen heteroatoms

which is linked to the quinoxalinedione ring by a ring carbon or nitrogen atom, or is

10 a6-membered ring heteroaryl group containing from 1 to 3 nitrogen heteroatoms
which is linked to the quinoxalinedione ring by a ring carbon atom, either of said
groups being optionally benzo-fused and optionally substituted, including in the
benzo-fused partion, by 1 or 2 substituents each independently selected from C,-
C, alkyl, C,-C, alkenyl, C;-C; cycloalkyl, halo, hydroxy, C,-C, alkoxy, Cs-C,

15 cycloalkyloxy, -COOH, C4-C, alkoxycarbonyl, -CONR’R*, -NR*R*, -8(0),(C;-C,
alkyl), -SONR’R?, ary!, aryloxy, aryl{C,-C,)alkoxy and het, said C,-C, alkyl being
optionally substituted by C4-C; cycloalkyl, halo, hydroxy, C;-C, alkoxy, halo(C,-
Cy)alkoxy, Cs-C, cycloalkyloxy, C4-C; cycloalkyi(C4-C,)alkoxy, -COOH, C-C,
alkoxycarbonyl, -CONRR?, -NR®R?, -5(0),(C,-C, aikyl), -SO.(aryl), -SO,NRR",

20  morpholino, aryl, aryloxy, arvi(C,-Cgalkoxy or het, and said C~C, alkenyi being
optionally substituted by aryl;

R' and R? are each independently selected from H, fluoro, chioro, bromo, C,-C,,
alkyl and halo(C,-C,)aikyl;
R® and R* are either each independently selected from H and C,-C, alky! or, when

25 taken together, are Cs-C; alkylene;
pis0,1or2;

“aryl", used in the definition of R and “het”, means phenyi or naphthyt, each
optionally substituted by 1 or 2 substituents each independently selected from C,-
C, alkyl, C,-C, alkoxy, hydroxy, halo, halo{C,-C,)alky! and -NR°R*;




w w pal | adi um on-carbon (50% wet) (1.2g) were suspended i nrﬁwllﬁﬂlﬂ\nlﬂ"m l”“l
of tetrahydrofuran (0.12L) and ethyl acetate (D.12L). The

hydrogenated at 60[err]C and 414kPa (60psi) for 22 hours, cool ed, “di 'ut &d
wi t h di chl $QAT8287adne (0.48L) and the catal yst renoved by ﬁommwm

t hrough celite (trade mark) filter aid. The solution was concentrated 10

under reduced pressure with the gradual addition of toluene. The m xture
was then filtered and the solid was vvaéB&d W th toI uene (20mM ) to give

the title G d - d 182- 4] C.
[orr] H R {abo R el Gk medrssuismieayd bwTal pwpeoit) * 5. 07 (2, br

s), imidazdiyP, Grnéz“tﬂjd telrazolyl, oxazoW isbia38ii! thiazolyl, isothiaz iyl
PCT/ EP97/ 00995 29
PHARVACOL O&esigzelir thiadiazolyl, pyridinytryrigaziayinpyrimidin! or pysazifiyl seach tesig on of

wer e noseur ERo il iz SR S optionl siiiifd IRy ifg bebeoinedon page 20
of the despoition; by 1 cFifesubstituetts edvhdndepndentiypsaledtald fom s,dcp alkgrve,-c,
xamle S B, aioxy, haio, hydroxy, -COOH, C.-C, alkoxycarbany,

allyloxycarbonyl, -CONR’R®, -NR®R*, -S(0),(C-C, alkyl),

~SO,NR®R*, halo(C,-C,)alkyl, hydroxy(C,-C,)aikyl, C-C4 alkoxy(C,-C )alkyl,

10 R’R‘NCO(C1-C4)alkyl, aryl, arylalkyl, het' and het‘{C1-C4)alkyl. and/or by an oxido
substituent on a ring nitrogen heteroatom when “het” includes a pyridiny/|,
pyridaziny!, pyrimidinyl or pyraziny! group; and “het™, used in the definition of
“het’”, means furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, pyridinyl,

15 pyridazinyl, pyrimidiny! or pyrazinyl, each optionally substituted by 1 or 2 C-C,
alkyl substituents,

2, A compound as claimed in claim 1 wherein R is triazolyl or tetrazolyl, each
substituted by 1 or 2 substituents each independently selected from C,-C, alkyl,

20 CyC, alkenyl, C;-C; cycloalkyl, halo, hydroxy, C-C, alkoxycarbonyl, aryl and het,
said C,-C, alkyl being optionally substituted by halo, hydroxy, C,-C, alkoxy,
halo(C,-Cy)alkoxy, Cy-C; cycloalkyl(Cy-C,Jalkoxy, -COOH, C,-C, alkoxycarbony,
-NR®R?, -80,(ary!), morpholino, aryl, aryloxy, aryt(c,-é,)a!koxy or het; or is
pyridinyl or pyrimidinyt.

25
3. A compound as claimed in claim 1 or 2 wherein R is 1,2,3-triazol-4-yl, 1,2,4-
triazol-3-yl, 1,2 4-triazol4-yl or tetrazol-5-yl, each substituted by 1 or 2
substituents each independently selected from C,-C, alkyl, C,-C, alkenyl, C,-C,
cycloalkyl, halo, hydroxy, C,-C, alkoxycarbonyl, aryl and het, said C,~C, aliyl

30 being optionally substituted by halo, hydroxy, C,-C, alkoxy, halo(C,-C,)alkoxy, Cs
C. cycloalkyl(C,-C,)alkoxy, -COOH, C,-C, alkoxycarbonyl, -NR®R*, -SO,{aryl),



29 ornaars . LA

-137- CLAI V5

compound OfWOREIBE nul a: - PC'*"“31’9""‘“‘”5R
[err] or a pharmaceutically acceptable salt thereof, wherein
Ris a 5-nenbered ring heteroaryl group § ntaining 3 or 4 nitrogen

het er oat ons which is linked to th& %w noxal i nedi one ring by a ring
carbon or ni - 83§f@'EH I t LOUp
cont ai ni ng ﬁ%ﬁg?n}og%%nﬁr?pye% et e‘r)%gt ns é?%”év\gndgﬁzf% |n?19[<e%yfo t he
qui noxal i ned:iyddia-‘%—jf!ngyrimidm-Z-y}'ig pydimidin-5atlom  ei t her of said groups

bei ng optionally benzo-fused and optionally substituted, including in the
benzo-fused portion, by 1 or 2 substituents each independently sel ected

fromCesr]4. A comfpouinkt\ds,cidiined ir] asyione sbihglprecdding dlaifisowhérenvr? and ky!
hal o, hydr ox Cerr]-C4 al koxy, ery 5 c¢cycl oal kyl oxy, - COOH,
Clerr]-C4 al ﬁ?@&?%&?ﬁpeﬂd@@(l %efjllf{%ﬁ %\QRFQ KR err],
-S(O[err](Cerr]- al kyl), -SO2NR[err]Rerr], aryl, aryl oxy,

aryl (Cferr] -C[err])akoxy and het, said &4 al kyl bei ng optionally
substit ut edSby CA-cOmpoyuoH@sldaihed irehmy omg/dfﬂmweﬂdmg c}lalﬁns wihdreiny aryl”

eyt ont byt { EreanephenyLantisRaly subsekitis, f bl 2 afiéétnddhns Yotk inceperdenty 1 ° !
10 selected from methyl, methoxy, hydroxy, chloro, triftuoromethyl and
dimethylamino.

6. A compound as claimed in any one of the preceding claims wherein *het”
means thienyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, thiazolyl, isothiazolyl,

15 oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidiny! or pyrazinyl, each being
optionally benzo-fused and optionally substituted by 1 or 2 substituents each
independently selected from G,-C, alkyl, -COOH, -NR*R* and phenyl, and/or by
an oxido substituent on & ring nitrogen heteroatom of said pyridinyl, pyridazinyt,
pyrimidiny! or pyrazinyi group.

20 '

7. A compound as claimed in any one of the preceding claims wherein R is
1,2,3-triazol4-yl, 1,2,4-triazol-3-yi, 1,2,4-triazol-4-yl or tetrazol-5-y!, each
substituted by 1 or 2 substituents each independently selected from methyl, ethyi,
propyl, allyl, cyclopropyl, cyclohexyl, bromo, hydroxy, ethoxycarbonyl, 2-

25 chiorophenyl, 3-chlorophenyl, 4-chiorophenyl, 4-dimethylaminophenyi, 2-
hydroxyphenyl, 2-methoxypheny!, 3-methoxyphenyl, 4-methoxyphenyl, 2-
methyiphenyl, phenyl, 4-trifluoromethyiphenyl, 2-amino-1,3,4-oxadiazol-5-yi, 2-
carboxypyridin-5-yl, 1,5-dimethyl-1H-pyrazol-3-yl, 1H-imidazol-1-yl, 1-
methylimidazol-2-yl, 1-methylimidazol-4-yl, 1-methylimidazot-5-yl, 3-

30 methylisothiazol-4-yl, 4-methyl-1H-imidazol-5-yl, 3-methyi-1,2,4-oxadiazol-5-yl, 1-
methyl-1H-pyrazol-4-yl, 5-methyl-1H-pyrazol-3-yl, 1-methyl-1H-pyrazol-5-yl, 1-



e T aewy - SaonesR 58 horphol (noy arvi - aryroxy' - HHNHN A HASHGR N
aryl (Cerr]-C4)al koxy or het, and said (Jerr]-Clerr] al kenyl " bef ng

opti onal | yWo#s82878 ut ed by aryl; Rlerr] and R2 are excCweEpsymboppsndent |y
selected fromH, fluoro, chloro, brono, (err]-C4 al kyl and
hal o(( err]-C4)al kyl ; R err] and R[ err] are either each independently

selected fromH and err]-C4 al kyl or-t4fhen 25 taken t oget her, are

C7 Eﬁ[ﬁg ;
((j:gafe |r H ti ona%’b% andp 3'I¥ Z-Be{r!rﬁfgndlaé) meth)r/]l%?]c?ﬁ yl 16%’72%%%@&8%-9( bnal |y
substi t ut edsmenylpyncﬂn@bw,sz—phwmdm&m nﬂdemgwmtz-yt §ahathyierd2Bom Cferr] -

C err] alky, QX C4a|k| and
- NR3R4[ er r ]tk"‘a"cé’[z"5 b, %m%ﬁékﬁ?%%g’s ety 2R RSN B rap o,

PCT/ EP9'W 00f4pyrazol-5-yl, pyrazin-2-yl, 1H—pyrazol—4—y# pyndazm—4 yl pyndm-z pyridin-3-138-

"het", used in the definition of neans f ur ry fc}' f

pyrazol yl, W, pyridin-fy, d%'i’m@ﬂ'z*ll:rthﬁf’cﬂ'yﬁ 1Ht1ez ﬁatE%IqHﬁyi,oMZ Lﬂ &-tr;azobﬁayhzol yl,

I 2ol 1 RSP quinn. 0. SNRChaRR, Mo BB BBt ™
benzo- fusgcbwustltum bpgad:ﬂoyhﬂrbat. mathedy, gthmxy,lmz,a%mﬂwbrlbémoggnfzo fused

1 o7}
Bkl ©" erovpioBpxmetioey, GiicRephnStEa- LW, BHRBRFRAMY. hydr oxy . - GO0t
qS((aE); ][ e‘r@f] ?ig[ﬁ gr r! - Pt@”lichtorophenylsélbhﬁﬂgﬂdz Fgggw I o @ ier r i 4%% ’h{hw R
hydr oxy (] eipt hlpwydln-%gleqfrpyn@m*'aylkwy pm[r@nfzrymmmw1 pgﬂdm-4-y|
R3 N I | al kyl, het d
heﬁ g;H(C[ W&'%%%&m’%ﬁ%ﬁ bya;% gméo © [e;trj]bs?int uent on a ring

ni trogen heteroatom when "het" | ncl udes a pyridinyl, pyridazinyl,
pyr| m di nyi_ or pyrazinyl K grou and "het", used in the definition of

"het", mearfs fu ?0 PW% claimed 1gapy O%ﬁgmvpedlnw@mwperem Rilszol yI ,

t et razo,l yl, W)@Pp{@,ﬁﬂzh iyl I sot hi azol yl ,

oxadi azol yI th| adl azol yl, "pyr 1!t>ﬁ pyri da2| nyl , pyr| m di nyI or

pyrazinyl , each uammmve;hmpmmaﬁ-mazm—w 2 (er r]
2-(2-hydroxyethy!)-5-phenyl-1,2,3-triazol-4-yl,

1-methyl-5-phenyk1,2,3-triazol-4-yl,
1-methyl-4-phenyl-1,2,3-triazol-5-yl,

20 2-methyl-5-phenyl-1,2,3-triazol-4-yl,
5-phenyl-1H-1,2,3-triazol-4-yl,
1-methyl-1H-1,2,4-triazol-3-yl,
2-methyl-2H-1,2 4-triazol-3-yl,
4-(2-hydroxyethyl)-4H-1,2,4-triazol-3-yi,

25 4-methyl-4H-1,2,4-triazol-3-yi,
3-(2-amino-1-3 4-oxadiazol-5-yl)-5-methyl-4H-1,2 4-triazol-4-yi,
3-benzyl-5-(pyridin-3-yl)-4H-1,2,4-triazol-4-yl,
3-benzyloxymethyl-5-(pyridin-3-yl)}-4H-1,2 4-triazol-4-y|,
3-bromo-5-{pyridin-3-yl}-4H-1,2,4-triazol-4-yl,

30 3-{3-carboxyprop-1-y})-5-(pyridin-3-yl)-4H-1,2 4-triazol-4-yi,
3-{2-carboxypyridin-5-yl)-5-methoxymethyi-4H-1,2 4-triazol-4-yi,
3-{2-chiorophenyl)-5-methoxymethyl-4H-1,2 4-triazol-4-yl,



al kyl substituents. 2. A conmpound as clainmed i n““lﬂlmwmmﬁum R.
Is triazolyl or tetrazolyl, each substituted by 1 otls .

each independently selected from{err]-C4 alkyl, 20 (err]-C4 al kenyl,
C3- C7 cycl O%PRY#28™hal 0, hydroxy, C[err]-C4 al koxycarbonyl P‘-’J&Rﬁ’ het ,
said (Jerr]-C4 al kyl being optionally substituted by hal o, hydroxy,
Cerr]-C4 al koxy, han(C[err]-C4)?+i<oxy, C3-(err]

cycoal kyl (C[err]-C4) al koxy, -COOH, derfT-C4 al koxycarbonyl,
-NRlerr]Rerr], 4 drbpiRsyl))5-metyRBBL1, 2 @-rigfard-yiar y| oxy, o

aryl (Cerr]-Cerr])al koxy or het; or is . pyridinyl or pyrimdinyl. 25
3. A conpound &8<3uwahigraghenyh-Tmathyl-4Hok2.4-tigedldrh R is 1,2, 3-tri azol - 4-yl,
1,2, 4- tri azal aps Z Azl Aac - etrazol -5-yl, each
substituted by 133%%&%%3";2&%%%{]3&%2’&% ZO?-%' ependent |y sel ected from

Clerr]-Cs al kyl , 3¢a-obioraphenyisulphagylgjethyi)}5-methyl-4biyt. R detrikpdl-4-yial o, hydr oxy,

-4 alk b | I ' -CA, al kyl . 30 bei
3’?(]0[' | y;‘s g)étyEfa{ys@ﬁéwmﬁgfaﬁ%‘%aP%W%}S—w%{zﬁf%@#v'. o |kg
alo(Cerr]- a i TN al koxy,
-COOH, Cerr]-c4 ??E%Eﬁ%onﬁyfne-ml\wégro??%[ ﬁ ,H?'éq err| (ar%l/'l ), d
\é\gT ?E{D 33/83)8995 3-cyciopropyl-5-methyl-4H-1,2 4-triazol4-yl, . | |

. . olino, aryl, aryloxy,

aryl (Qerr]-CA) a‘f”1%%'9’_"8‘?‘°¥P&’P‘?"‘%‘?‘2‘ﬁ§f_"%§?‘!"¥°n- Mol yridinaiyl )
pyridi n414-yl, pyB{NiNidimethylaminomsthyl6-dthyl-8Hy1,2 4-triaZol-4dyl, A conpound as

cach | ndependent PYNROEE B ERGEl AR (RTERT S A B azorayl, o1 %
3-(4-dimethylaminophenyl)-5-methyl-4H-1,2,4-triazol-4-yl,
3-(1,5-dimethyi-1H-pyrazoi-3-yl)-5-methoxymethyl-4H-1,2 4-triazol-4-yl,
3-(1,5-dimethyl-1H-pyrazol-3-yi}-5-methyl-4H-1,2 4-triazol-4-yl,

15 3,5-dimethyl-4H-1,2 4-triazol4-vl,
3,5-diphenyl-4H-1,2 4-iriazol-4-yl,
3-(2-ethoxyethyl)-5-(pyridin-3-yl)-4H-1,2 4-triazol-4-yl,
3-ethoxymethyl-5-{pyridin-3-yi)}-4H-1,2,4-triazol-4-yl,
3-ethoxycarbonyi-4H-1,2 4-triazol-4-yl,

20 3-ethyl-5-(2-chlorophenyl)-4H-1,2,4-triazol-4-yi,
3-ethyt-5-(2-methoxyphenyl)-4H-1,2,4-triazol-4-yl,
3-ethyl-5-(1-methylpyrazol-5-yl)}4H-1,2,4-triazol-4-yl,
3-ethyl-5-methyl-4H-1,2,4-triazol-4-yl,
3-ethyl-5-morpholinomethyl4H-1,2 4-triazol-4-yl,

25 3-ethyl-5-{pyridin-3-yl)-4H-1,2 4-triazol-4-yl,
3-ethyl-4H-1,2,4-triazol-4-yl,
3-(2-hydroxyethyl)}-5-methyl-4H-1,2 4-triazol-4-y,
3-hydroxymethyi-&-methyl-4H-1,2 4-triazol-4-yl,
3-hydroxymethyi-5-phenyl-4H-1,2,4-triazoi-4-yi,

30 3-hydroxymethyi-5-(pyridin-3-yl}-4H-1,2,4-triazol-4-yi,
3-hydroxymethyl-4H-1,2,4-triazol-4-yl,
3-hydroxy-5-methyl-4H-1,2,4-triazol-4-yl,



Taryl P eans phenyl optional Iy substituted by L or 3'|mmmmm| | IIII
each independently 10 selected from nethyl, methoxy, hydroxVy, “chltorb, *

trifluor onaR7BE283hd di met hyl am no. 6. A commummmmmsclalned
In any one of the preceding clainms wherein "het" means thi enyl,
pyrrolyl, pyrazolyl, imdazolyl, trlazolg t hi azolyl, isothiazolyl, 15
oxadi azol yl, thiadiazolyl, pyridinyl $21 dazi nyl , pyrim dinyl or

pyrazi nyl, each 31;)@1 ﬁ*&g,r s?ﬁ?&gg@"gﬁ{g?&z&ﬂaﬁ%%nd optionally

substi t ut ed by 1 or ndently selected from

Clerr]-C4 al kyl 3—(?&-JﬁiidadeR{5é)F5-hﬂﬂM4H -B2g-lazoiy-yi, and/ or by an oxi do
substituent on nitr het f.said r|d|nyl pyri dazi nyl,
pyrim dinyl or gyfﬁ gﬁ?ﬁﬁ"‘dﬁﬁhﬁ* ‘"'&Y)J;]'(%z% hd as claimed in any
one of he precadhsthosyribiy- HiH §yrazol.5-yi)-4 séh-tﬁéﬂluﬁayl
1,2,4-triazol-3-y riazol - 4- or tetrazo -

substituted by %m%thﬂxﬁnﬁm5{%meﬂimwﬂ'5rﬂbﬁéhdi.ém-mzeletl-glct ed from nethyl,

et hyl ro hydr oxy,
et h)c/)xycar bonSI @%ﬁet?@k&r)‘%tp %@%&W@Sﬁéﬁb‘%ﬁﬁﬁy‘i‘m rt%?’or)c/)phenzl ,
g di {Tﬁt hyl ﬁm nf)bhgethbat:};]raethyi-s-m-bxidwnhs-wMH ermtrﬁ%w ﬁnyl 3
met hox en - 0 en en
4-trifl ugfo n'e%/h T e@&?ﬂ%@@ﬂ"‘ﬂ%? lt%i ?&%rgnazgl-&yl Y
car box ridin- oﬂyn?e [ dazol -1 -yl, 1-
nmet hyl ?'%ydazol éTgéth I- met'fI ﬂ:@dﬂ#ﬁaﬁéﬁrﬂﬁ :FWMHST a‘% -5-yl, 3}/ 30
met hyl i sot hi azo8- m@om*hﬂfﬂﬁﬂpfﬁﬂylpmdazﬁw-am 2 4~tnazoi—4-y!

5 ot iyl - 1H pyr SRS Gy gLzl T g

97/ 32873 3-methaxymethyl-5-(pyridin-3-yimethyl)-4H-1,2 4-tria -
PCT/ EP97/ 00995 pyn . Y & zok4-yl -140-
3-methoxymethyl-5-(quinolin-3-yl)}-4H-1,2 4-triazol-4-y,
15 3-methoxymethyl-5-(quinolin-6-yl)-4H-1,2 4-triazol-4-yl,

3-(2-methoxyphenyl)-5-methyl-4H-1,2 4-triazol-4-yi,
3-(3-methoxyphenyl)-5-methyl-4H-1,2 4-triazol-4-yl,
3-(4-methoxyphenyl)-5-methyl-4H-1,2 4-triazol-4-yt,
3-methyl-5-(1-methylimidazol-2-yl)}-4H-1,2 4-triazol-4-yi,

20 3-methy}-5-(1-methylimidazol-4-yl)-4H-1,2,4-triazol4-yl,
3-methyl-5-{1-methylimidazol-5-yl}-4H-1,2,4-triazol-4-yl,
3-(3-methylisothiazol4-yl)-5-methyl-4H-1,2 4-triazol-4-yi,
3-methyl-5-(4-methyl-1H-imidazol-5-yf)}-4H-1,2,4-triazol-4-yl,
3-methyl-6-(3-methyl-1,2 4-oxadiazol-5-yl}-4H-1,2 4-triazol-4-yl,

25 3-methyl-5-(2-methylpyridin-3-yl)-4H-1,2 4-triazol-4-yl,
3-methyl-5-(2-methylpyridin-5-yl)-4H-1,2 4-triazol-4-yl,
3-methyl-5-(1-methylpyrazol-5-yi}-4H-1,2 4-triazol-4-yl,
3-methyl-5-(5-methyl-1H-pyrazol-3-yi)-4H-1,2,4-triazol-4-yl,
3-methyl-5-(2-methylphenyl)-4H-1,2 4-triazol-4-yl,

30 3-methyl-5-(1-methylpyrrol-2-y)-4H-1,2 4-triazol-4-yi,
3-methyl-5-(4-methyl-1,2,3-thiadiazol-5-yl)-4H-1,2,4-triazol-4-yl,
3-methyk-5-(2-methyithiazol-4-yl)-4H-1,2,4-triazol-4-y,



oy et e s 2o o AL

1- net hyl pyrrol -2-yl, 4-nmethyl -1, 2, 3- t hi adi azol -5-yl,

2- et hyl t hiweers2zyl , 1-nmethyl- 1H1 ,2,4-triazol-5-yl, 3PCHERIOWSY|)- 5
1H pyrazol -5-yl, pyrazin-2-yl, 1H pyrazol-4-yl, pyridazin-4-yl,
pyridin-2-yl, pyridin-3- yl, pyridin-4-yl, pyrimdin-2-yl,
thien-2-yl, 1 H1,2,4-triazol-5-yl, 1 H432, 3-triazol-5-yl,

uinolin-3-yl an Ok i, - 6+ ' h 0, bei n
gpt ionally d §T§§@F§‘L§f’g’%t%b“ﬁ§ ?g%ﬁﬁ%@ﬂ} 8‘%‘3‘1’%’&4@5‘% l'&%ﬁhoxy, )
2, t2hZ tri fIbuorFeeklwgéﬂwl-s-ﬁ-mheﬂfw-dl—pﬂsseawmﬂhmw zaytﬂbzxﬂan}h yl Imet hoxyh ICOOH
met hoxycar bon a on mor phol i no
phenyl Y phenoiy, ?‘?‘M&"ﬁﬁ ¥oxadiazg 513’9 %%}-PZ 3 ’3’}5’3}9 3 yzgrd,.y, P
pyridin-4- yI or Afe { héﬁﬁ—ﬁh 2Rdriadbinggr VI pyr| d| n- 4 yI

pyrim di n-2- or pyr I n-5- A conpound as clainmed in
any one of the pmmyh@{&[mom-ww-ewmzﬂ-ﬁﬁl% -1,2,4-triazol-4-yl,

1~ (5" hyclr oxyet ny ByrapREradn 2Bt 28 il
2-(2- hydroxyet hyts)méth hs-mﬂ ﬂlmz&rﬁyl)mmi@#-ﬁxa!bu-yl

1- net hyl - 5- phenyl - -triaz 1- net hyl - 4- phenyl
2,3-triazol - 5-yli S-Whyl-s (pvnd!n~2-2i)-r4ﬁ-h§lb4—mapwrryh-1 2,3-triazol - yI

5- phenyl,s1 1-1- _ ¥
1-met hyl™1H 1, 2, -%?r | gzoﬁi-@k- %ﬂ?'yb‘m 1.2, 4-4riazobl, byl - 21
,2,4-triazol - 3 yB-methyl-S—(pyndm—tt—yM(-Q‘{,ﬁyﬁiriaxgiet-ﬁyl )-4H 1 2,4-triazol-3-yl,

25 t 4- -3yl
3- (2- ani no- 1- 3 4% &éh?'aﬁﬂyé'ﬁ ety y14?-|i"i"¥°ir4f¥‘:i azol - 4-yl ,

3- benzyl - 5- (pyri an"?etﬁytys- ths-?lnféfﬁw 13!214§thazo -4-yl,
3- benzyl oxynet hyl - p 1) 4-triazol-4- yl,
3- br ono- 5- (pyri daﬁn &(wmin-‘i-ﬂrr@ﬂmﬂwzﬂb Adjazol4eyl,

5 (3 cangonyr bl SuspubEatle i gy 220l £
3- ( 2- chl or opheny8ynéthyied-{pyripidin-2yi)-4HH-1)2,2-tdazol-da,01 - 4-y| ,
3-methyl-5-(thien-2-yl}-4H-1,2,4-triazol-4-yl,
3-methyl-4H-1,2 4-triazol-4-yl,
3-methyl-5-(1H-1,2,3-triazol-5-yl)-4H-1,2 4-triazol-4-yl,

20 3-methyl-5-(1H-1,2 4-triazol-5-y)-4H-1,2 4-triazol-4-yi,
3-morpholinomethyi-5-(pyridin-3-yf)}-4H-1,2,4-triazol-4-yl,
3-phenoxymethyl-5-{pyridin-3-yi)}-4H-1,2 4-triazo}-4-yl,
3-(2-phenylethyl)-5-(pyridin-3-yi}-4H-1,2 4-triazol-4-yi,
3-(pyridin-3-yl}-5-(2,2,2-trifluoroethoxy)methyl-4H-1,2,4-triazoi-4-yl,

25 3-{pyridin-3-vi}4H-1,2,4-triazol-4-yl,
3-methyl-5-{4-trifluoromethyiphenyl)-4H-1,2 4-triazol-4-yl,
1-allyltetrazol-5-yi,
1-benzyltetrazol-5-yl,

: 1-carboxymethyltetrazol-5-yi,

30 1-cyciohexyitetrazol-5-yi,

1-ethyltetrazol-5-yi,



W 97/.32873

PCT/ £P97/ 00995 R R ) 0

3-(2-chl orophenyl )-5-nethyl -4H1 , 2, 4-triazol -4-yl, R

3- (3-chl orwpinssry - 5- net hyl -4H- 1, 2, 4-tri azol -4-yl, PCT/EP97/00995

3-(4-chl orophenyt)-5-nethyl -4H1, 2, 4-tri azol-4-yl, 5

3- (4-chl or ophenyl sul phonyl net hyl ) - 5- net hyl - 4H 12, 4-tri azol - 4-yl

3-cycl ohexyl net hoxynet hyl -5- (pyridin-31##) -4H1 |, 2, 4-trazol -4-yl,
, 2,4

i oo T A A3 12 e

-3, 5-di (et hoxymuwwo%apygmb;@g,pl 4-yl, 10

3(NN-d|rrethyIa t hyl ethI-4H—124tr|azoI 4-vyi ,

3- (NN-di net hyl a m@w%wgyw@rmsw) 4H 1, 2, 4- bi azol - 4-yi ,

3-(4- dlrgethylam1 Lt%eﬁygﬁﬁ%bll ZW-124tr|azoI yl,

3-(1,5-di rrethl-ly H-pyra - 3- VI -g-methoxymethyl 4H 1, 24-tri azol - 4-yl,
3- (1, 5-di net hyI Atmethyitetraziol-8-v4l ) - 5- net hy-4H-1, 2, 4-tri azol -4-yl, 15

3, 5-di net hyl -

3. 5-di phenyl - P 12?'?’?{4*5@&“&%?‘

3-(2-et hoxyet hyh)prﬁngwfgz@m.ys yl)-4H1 ,2,4-triazol -4-yl,

3- et hoxynet hyl - 5(pyr|d|n )-4H—124tr|azol 4-vyl

~ 3- et hoxycar bonyfi= QWPIZ'YW&*"??@*&S& -4-yl, 20
3- et hylsg5-(2-ch azol-4-y|,
3-et hyI1 5-(2- mbﬂo%ﬁmb??%i?&érﬁy riazol -4-yl,

3-et hyl - 5- (1- repyndipgrdzol -5-yl )-4H1 |, 2, 4-tri azol -4-yl,
3-et hyl - 5- net hy]| - cﬁt— 2,4-triazo|-4-y|,

3- et hyl - 5- mor phBY Wy 1- 411, 2, 4-triazol -4-yl, 25

3- et hyl - 5- (pydr pyridin-ul -4H—124tr|azol 4-yl,
3-ethyl-4H 1, 2, ﬁ trazo)ih4 yl,

3- (2- hydr oxyet hRYIdin2dt 8| - 4H- 1, 2, 4-t ri azol - 4-yI

TR A TR B SO
3- hydr oxynet hyl -5- (pyrdin-3-yl)-4H 1, 2, 4-triazol -4-yl,
9. A compound as claimed in claim 1 whereinR is
1-(3-hydroxypropyitetrazol-5-yi,
4-methyl-4H-1,2,4-triazol-3-yl, .

20 1-{2-hydroxyethyl)-5-phenyi-1,2,3-triazol-4-yl,
3-methyl-5-(pyridin-3-yl)-4H-1,2 4-triazol-4-yl,
3-methyl-5-(pyridin-3-yimethyl)-4H-1,2 4-triazol-4-yi,
3-methoxymethyl-5-{pyridin-3-yi)}-4H-1,2,4-triazol-4-yl,
3-methoxymethyl-5-(quinolin-3-yl}-4H-1,2 4-triazok4-yi,

25 3-methoxymethyi-5-(quinolin-6-yl}-4H-1,2,4-triazol-4-yl
or 3~(1,5-dimethyl-1H-pyrazol-3-yl}-5-methyl-4H-1,2 4-triazol-4-yl,

10. A compound as claimed in any one of the preceding claims wherein R* and

R? are each independently selected from chloro and C,-C, alkyl.
30

11. A compound as claimed in any one of the preceding claims wherein R* and
R? are each chloro.



3y oxy. 5 methyl -4k 1,2, 4 111 azol 4.yl w0 UlllllLlﬂllUllll HE

PCT/ EP97/ 009 142-
3-(2- hydroxyp e%'SﬂZSmS met hyl -4H 1 , 2, 4-trazol -4-yl, PCT/EP97T/0099S
3-(IHimdazol -1-yl)- 5rrethyl-4H-1 24tr|azol 4y|

3-(2-nmet hoxyet hyl ) -5-(pyridin-3-yl - 4H—1 24tr|azol 4-yl, 5

3- met hoxynet hyl - 5- (1- net hyl - 1H pyr azol - 5- W§ a4H 1, 2, 4- triazol - 4- yt,

3- met hoxymet hyiR: 5- AZomidiink Ris'dl 4-triazol -4-yl,

3- met hoxynet h } 5-(2-net hyi t hi aégﬂglad%mkml—l-lﬁiﬁer n4 triazol-4-yl,

3- met hoxynmet h s 67(Bdw§mm'onymegm;el«a=mR21séthdm argIR%s g;,,o,q
el ?gé*l%ﬁﬂ%“ el ) i B L bpedl T 10
3- met hoxyn®et hi#)- 5-R2s pi{2hyd etﬂlsfpnélrﬁ/rﬂ ti 3zql

3- et hoxynet hyl - PI din n??m)?/l )YEH_ 1, 2, 4- ??%‘2%6#“4"‘ R gchilorx and R? is
3- met hoxynet hyl - L%“8‘3}/1d|n3y|mathy|) 4H-124tr|azo4 yI

3- met hoxynmet hii 5;(@3-&@ L h zoI

3- met hoxynet hyl) ?UI no|"?yr§5§‘p¥'l"§'4?r9"?” %4“ kg)% %/I's Ch’°f° and R? is
3-(2-net hoxyphenyl ogoinet hyl -4H 1, 2, 4-tri azol 4 yI

3- ( 3- net hoxy ny| azol 4-

3- (4- net hoxygﬁgnyl : ?ﬁ%‘ﬂﬁﬁna’ﬂﬁe@‘»ﬁm ZJY -Hfipzol-4-yl, R' is chioro and R?
3- et hyl 15 (1 rretig/tthimdazol 2 yI) 4H 1 ,2,4-triazol-4-yl, 20

3-net hyl - i, m dazol - 4H—124tr|azol 4-yl,

3-net hyl - 1%11;:; P.%ma@gasymgthylf % -yridin-3-yB-4H-1 amiﬂaéolyd-yl R! is chioro and
3-(3- rrethyllsothl RZ® cHiop L)rrethyl 4H 1, 2, 4-tri azol - 4-yl

3- et hyl - 5- (4- et hy I-1H—|mdazol 5-yl)- 4H 1 2, 4- triazol - 4- yl,

3- met hyl - 5- ( $¥bet Ry$3a(1,§-dimmnuqmmm.;3%me;hﬂ4mQl@g&owy, Rlis

chioro and R? is chioro;

16 (vii) Ris 3—methoxymethyl—5—(pyndm-3-yl)-4H~1 2,4-triazol-4-y|, R' is chioro ang
R?is methyt;

{ix) R is 3-methoxymethyl-5-(pyridin-3-yi)-4H-1,2 v4-triazol-4-yl, R' is methyl and
2is chloro;

(3 Ris 3—methoxymethyl-5—(qu:nolm-3—yf)-4H-1 2,4-triazol-4-yl, R is chioro and
20 R? is chioro; or

{x) Ris S-methoxymethyi-s-(qumoim-S—ylHH—1 2,4-triazol-4-y!, R' is chioro and
R?is chioro:

or an individual sterecisomer or a pharmaceutically acceptable salt of any
thereof.
25
13. A compound as claim 1 which is
R-{(-)-6, 7—d:chloro-s-[.'s-methoxymethyl-5-(3-pyndy!)-4H-1 2,4-triazol-4-yl)-
2,3(1H,4H)~quinoxalinedione or a pharmaceutically acceptable sait thereof.



et hyl -5 (2ot hyl pyri G n 6 y1) 4K 1. 3. 4 {11 azol 142yf‘ < HEOAY ) L

2

3-ne

3-met hyl -5- (1 -net hyl pyrazol -5-yl) 4 3 ng@?

3- met hyl - SWOS7A8hy| - 1 H- pyrazol - 3- I%’ #—&%T t gz bcy;t!«:rsmoo”s
3-ne i 3

3-ne

t hyl - 5- (2- et hyl phenyl )-4H1 , 3. 4-11 0
thyl-5-(1 -nethyl pynol-2-yl)4H 1, 2, trlazol yl,
3-met hyl -5-(4-methyl -1 , 2, 3-t hi adi azol 135yl)4H-1 2 4-triazol 4--yl,

3 met | - 57 el s bl b R i 2201 41 o
PCT/ EP97/ 0(RR95-6, 7—dlchlor0—5-[3~meﬂ10xymethyl-5-(3-pyndyl)-4H-‘l 2,4-triazol-4-yi}- - 143-

3- et hyl - |, - 1,2,4-triazol- 5y|)-4H—124tr|azoI 4-yl ,

3- net hyl - 52&(1 U“l‘?%‘- 9?‘39’6?5%5'9’?")5 alty 172 4-triazol -4-yl,

3-(3-mekhyl -1, 2, 4- oxadi azol -5-yl ) - (pyr|d|n3yl) 4H-124triazo|-4-y|,
5 3-net hyl - 5- phenyl -4H 1, 2, 4-tri azol - 4-yl

3- net hyl - -1(53 4Bmtwnaeguﬂcam¢mqs&m ccﬂmgrlsmﬁmedmﬁcdnd of thé dbrr (1), or

3- rrrrg: E;;: WZI ‘g?&?‘y %c%ﬂp}a]ﬂﬁﬁék ﬁ? § gig%medllmﬂny one of claims 1 to

thy! [ - 34( Rigettdr with-=/ phatriate@ichiy BEesitsbI4 dibent
thy-5 (|O§/rld|nr yl)¢4H-1 2, 4¥r|% 4- yﬁ’e,"l’pcamer

t hyl - 5- (pyr|d|n4yl) 4H 1 24tr|azol 4-yl ,

t hM -5 yr , g I
t hy 1?Byrﬁ !'Léyfogm@ﬁ(l} %ré‘p{:rrh%gl Rk Oi.nﬁc}]li Acceptable salt or
t hyl - Sc(Jmposztiunn mrgd»fnas biaimedi-anyZne- dfidaims 11-18-1l and 15 respectively,
t hyl - f r|da2|n t'4H-124tr|azol 4-yl ,
t hyl - d% 4H 1, 2, 4-tri azol -4-yl,
t hyl - 5(th|en 2y|) -H1 ,2,4-triazol-4-yl,
t hyl - 4H-124tr|azol- 4-yl .
The use of a compound of the formula (), or of a pharmaceutically
15 acceptable salt or composition thereof, as claimed in any one of claims 1to0 14
and 15, respectively, for the manufacture of a medicament for the treatment of a

disease by producing an antagonist effect at a NMDA receptor.

3333333333:

18.  Use as claimed in claim 17 where the disease is an acute
20 neurodegenerative or a chronic neurological disorder.

19.  The use of a compound of the formula (1), or of a pharmaceutically

acceptable salt or composition thereof, as claimed in any one of claims 1 to 14

and 15 respectively, for the manufacture of a medicament for the treatment of
25  stroke, transient ischaemic attack, peri-operative ischaemia or traumatic head

injury.

20. A method of freatment of a mammal to treat a disease by producing an
antagonist effect at a NMDA receptor, which comprises treating said mammal with

30  an effective amount of a compound of the formula (i) or with a pharmaceutically
acceptable salt or composition thereof, as claimed in any one of claims 1 to 14
and 15, respectively.
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triazol -5-yl)-4k.1 .2 4-f%
triazol - 5- yE)THIBHSHERT HAGr Bk 4 yl
(
|

pyridin-3-yl) - 4I—Rgm_&cgﬁtr|az | - 4- yI
phenoxy m¥Q 1328 "3p di n- 3-y) - 4F=~4; | PCT/EP97/00995

r
(2- phenylethyl) 5-(pyridin-3-yl)- 4H—124tr|azol 4y|
-(pyridin-3-yl)-5-(2, 2, 2- trlfluoroethoxx_}rrethyl 4H1 ,2,4-triazol -4-yl,
(pyridin-3-yl)-4H 1, 2,4-triazol -4-yl, -1

met hyl - 5- (A-tri huhete fid dil g%ég

l-allyltet raézlfol - éﬂ#ﬁ{&@ééﬁhﬁﬁ%ﬂa}@%ﬂ@h I tteet ra‘%o ‘%nyécute

1-car boxyrretnqurmmgeaemtwscya chBmic neurologlcal msmylerohexyl tetrazol - 5-yl,

-nethyl -5- (1H 1, 2, 3-
-met hyl -5- (1H 1, 2, 4-
nmor phol i nomet hyl - 5-

y

3
3
3-
3-
3-
3
3-
3-

l-ethyltetrazoi-5-yl, WO 97/ 32873

PCT/-EP97/ 00995 -144-
1- (2- hydisoxyet hyla) inethoazsTtreBtrbiént of a mammal to treat stroke, transient ischaemic
1- (3- hydroxypropyl )tetrazol -5-yl, 1-nethoxyca

r bony| net hyiatiackzpestogerative ischaemia or traumatic beagbiniiay y@tqﬂwomm'zseazr@atum yl,

1 - et hyl t ety 0
1 phenyl oS azﬁ\%pgx_\éﬁ with an effective amout ot@c&ﬂﬁép_ ;)H cﬁf'lﬁ% forfut %,;[ ?llt“ 0

1-(2,2,2-tr |,r,fdaunam.ttim;|lly) acceptabld sdit orl qomposmon thereof, ap\claiied 1r.°.aw one of
pyr i di n- s Y| daims 1 to 14 and 15, Rpetkibery Y'
10
23. A compound of the formula:

R .
R N. _OR®
xro°
R NZ “oR*

wherein R, R! and R® are as defined for a compound of the formula (I} in claim 1
and R® and R®, either when taken alone or together, represent a group or groups

15 that can be hydroiytically cleaved under acidic or basic conditions to provide a
compound of the formula {I) as claimed in claim 1.

24. A compound as claimed in claim 23 wherein R® and R are either each
independently selected from C,-C, alkyl and benzyl, optionally ring-substituted by
20 from 1 to 3 substituents each independently selected from C,-C, alkyl, C,-C,
alkoxy, halo, nitro and trifluoromethyl, or, when taken together, represent C,-C;
alkylene, CH{phenyl), CH(4-methoxyphenyl) or Cti(3,4-dimethoxyphenyl).

25. A process for the preparation of a compound of the formula (I) as claimed
25  inclaim 1 wherein R, R' and R? are as defined in claim 1 which comprises acidic
or basic hydrolysis of a compound of the formuia:
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(F:)Iy;: ?egl |nn2cIy{'i| %r 1i \?/nerei n Ri gyri mdin-Syn > ll“l“HM‘leH'lﬂﬁl“l

1- (3-hydroxypropyl )tetrazol -5-yl, | THIS SHEET HAS4BERathy! - 4H 1

, 2, 4-tri ansboBazgts, 20 REPLACED PCT/EP97/00995
1- (2- hydr oxyet hyl ) - 5- phenyl - 1, 2, 3- trrazot=yi+
3-nmethyl -5-(pyridin-3-yl)-4H1, 2, 4-tri azol -4-yl,

3-nmet hyl -5-(pyridin-3-ylnmethyl)-4H1 ,-24&8-tri azol -4-yl1,

3- met hoxynmet hyl -5-(pyridin-3-yl)-4H 1, 2, 4-tri azol - 4-yl,

3- et hoxynet hyl -5- (quinolin-3-yl)4H 1 ,2,4-triazol-4-yl, 25

3- net hoxynet hyl -5-{quinolin-6-yl)RH 1, 2, 4-triazol -4-yl or

3-(1, 5-di met hyl - 1H pyr azol -S-XJ)--ma hyI H—l 2,4-triazol -4-yl . 10.
A compound as clainmed in any Ohe Trecedl ngue! ai ns wherein Rierr] and
Rlerr] are each independently sg jed firomchloro and Cferr]-C4 alkyl. 30
11. A conpound as cl ai mred ghr'aly ong“ofrpkhe preceding clains wherein R
and R2 are each chl oro. WD 97/ 32873

PCT/ EP97/ 00995 - 145-

A_co 1¢l ai i leaj rej o RIS
1 (3 hyar o%‘ﬁf ﬁ ﬁ (ﬂn?age greggy%ﬁﬁ%%ﬂm@&ggé%d&%h%f?g"ﬁg })gn this 8‘?5“
(i) R %néﬂﬁﬁrﬂﬂ &lthdr, wheh takemaldneﬁbrydagetllﬂer, r@rsédn@é@ ’I?ou s Chl or o;
5 (i) R i-s (y yt? X\é gll-12 -triazol -4- Rierr] is
chl oro andthat cgg be hydrol caﬁy n er acxdl or basic conditions to provade a
compound of the formula {I): said process being followed by, optionally,
conversion of a compound of the formula (i) to a pharmaceutically acceptable salt

10  thereof.

26. A process as claimed in claim 25 wherein R® and R® are either each
independently selected from C4-C, alkyl and benzyt, optionally ring-substituted by
from 1 to 3 substituents each independently selected from C,-C, alkyl, C,-C,

15 alkoxy, halo, nitro and trifluoromethyl, or, when taken together, represent C,-C;
alkylene, CH(phenyl), CH(4-methoxyphenyl) or CH{3,4-dimethoxyphenyl).

27. A process as claimed in claim 25 or 26 wherein the reaction is carried out
by acidic hydrolysis of a compound of the formula (li).
20
28. A compound as claimed in claim 1 wherein R is a 5-membered ring
heteroaryl group containing 3 or 4 nitrogen heteroatoms which is linked to the
quinoxalinedione ring by a ring carbon or nitrogen atom, or is a 6-membered ring
heteroaryl group containing from 1 to 3 nitrogen heteroatoms which is finked to the
25 quinoxalinedione ring by a ring carbon atom, either of said groups being optionally
benzo-fused and optionally substituted, including in the benzo-fused portion, by 1
or 2 substituents each independently selected from C4-C, alkyl. C,-C, alkenyl, C,-
C; cycloalkyl, halo, hydroxy, C,-C, alkoxy, C3-C; cycloalkyloxy. -COOH, C.-C,
alkoxycarbonyl, -CONR’R?, -NR°R*, -8(0),(C,-C, alkyl), -SO,NR’R*, aryl, aryioxy,

This Sheet Has Been Rclilaced
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CR[hla?;]O; I's chl oro(iam:l R eRrir]S i?)-smet i-s-(pyrid (r:]hlc))on)) 4H- ﬂ!ll“jﬂ“l&"ﬂﬁml!m!“

3-nmethyl (pyridin-3-ylnethyl)-4H1,2,4-triazol-4-yl, Rerr] is chloro and R2
10 wo s7/328i30r 0; (vi) Ris PCT/EP97/00995

3- et hoxymet hyl -5- (pyridin-3-yl)-4H1,2,4-triazol-4-yl, Rerr] is chloro
and R2 is chloro; (vii) Ris

3-(1, 5-di net hyl - 1H pyrazol - 3-yl ) -5-nmet hy1148H- 1, 2, 4-tri azol -4-yl, Rerr] is
chloro and R er ' hl or o; 5 ., LViil Ris . .

3- met hoxnet hy"l"yé&:(' t;;)}aﬁ@m_ag@ Wﬁﬁﬁ@: gf ﬁa‘?‘rqeéf}go?m%'?‘,’y sxnstingted by GG 0 and .
Rlerr] is nmet@loalkyt, halo, hliséky, CRC] Slkoxy, C4-C; cycloalkyloxy,

3- met hoxynet h{/yllé- 5- 8yri di g 3-);/I )Bﬂ—k 1, 2y 4-:t r?ic%’o[‘-f&l , Iierr] is methyl and
R2 is chl or 0;-COOH, C{-&) alkorygasbonyl, -CONR®R*, -NR°R*, -8(0},(C;-C, alkyD), -SOZ(aryB/,

3- et hoxynet h ui ' - - ' - Ny | oro and
o T PO REERS MeiphBind; biy), a%%yx, i%{;‘l(dﬁﬁﬁzélkéx)b’&rbéﬁ[ﬂcf daid &,

3- met hoxynet hylkeriyf being wptiomallg-subjtittted by aryli azol -4-yl R err] is chloro and
R2 is chloro: 2 .or an ingdividyal . stereoi so or_a

phar maceut i caRl nd R am %ﬁﬂhé“g%ﬂet"dﬁ?&aﬂe&ed from%—i,eﬁ)uoro,t%@(prpwnd Cs- 13,

A conpound ascca{whm 1 which is R-(-)-6,7dichloro

5[ 3- et hoxymatjwl - 5£ 3-pyridyl]-4H1,2 4-triazol.4-yl]-

2, 3(1 H, 4H) - qUR TRnRT amgithes eagh indppendenty selpeted |f5pnabl!ﬁpt%bc9atm ar, wheneof .

g( -) 16\6.0?{63& %@Sgﬁﬁgtﬁiﬁ%&%ﬁ{ \ghl( Cc),hplyfl dyl)-4H1, 2, 4-trazcl -4-yl ] -
2.3(1 H 4H) - quismRarinedi one sodi um sal t.

“aryl”, used in the definition of R and “het", means phenyl or naphthyi, each

optionally substituted by 1 or 2 substittients each independently selected from C;-

C, alkyl, C,-C, alkoxy, hydroxy, halo, halo{C-Cy)alkyl and -NRR%;

15 “het”, used in the definition of R, means furyl, thienyl, pyrrolyl, pyrazolyl,
imidazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyi, thiazolyl, isothiazolyl,
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl, each
optionally substituted by 1 or 2 substituents each independently selected from C,-
C., alkyl, C1-C; cycloalkyl, C;-C, alkoxy, halo, hydroxy, -COOH, C,-C,

20 alkoxycarbonyl, allyloxycarbonyl, -CONR’R?, -NR’R*, -S(0),(C+-C, alkyl),
-SO,NR’R*, halo(Cy-C,)alkyl, hydroxy(Cs-C)atkyl, C-C, alkoxy(C,-Calkyl,
RPR*NCO(C,-C Jalkyl, aryl, arylalkyt, het' and het'(C,-C,)alkyl; and “het'”, used in
the definition of “het’, means furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyi, triazoly],
tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl,

25  pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl, each optionally substituted by 1 or 2
C,-C, alkyl substituents.



15. A pharmaceutical conposi {lon .CorRpii-s+ig

_Sor a pharnmaceutical ly accept a:Rﬁ’MMEN@ Nyl )

clainms.1 to 14, together withja pnou meceutTTdl lly acceptabl e dil uent or
scarrier., 16. A conpound of éfg&ﬂél é r a pharmaceutically B
h ) clpijmed in any one of claims 1

acceptabl e salt or conpositio
“conmpound of the formula (1), ér of a ~15’r‘|ar maceut] cal | y accept able salt or

to 14 and 15, respectively, f
et vel *Qﬁ{u%{-wo, gsC"&;Y?gctur(e 0 -a e Pcaﬁént ﬁﬁqii@ ‘%]‘Tr r%qreﬁtS of a

respectlvely, For -t he man

di sease20ynipregeetiag imonapbaBanb st swpkasionalf (3-OWAckieRRP R - 18.  Use as
claimed in claim17 where the disease is an acute neurodegenerative or a

chr oni cmﬁthm;rr@@hsd& {(Sehwieybetti-1.2. i@rraawﬁé/ihgev(b&% 4)eayimoaiidedibnehe for nul a
f t abl L t h f,

1 i rod <P ARG o7 ULodi ¥ rre T B5hihnd 240 o ubiiRR o) dhe el

manuf ackigsdNe aTHB d 48R Wad &frréd‘é% r%&ﬁ’ﬁtfeﬁﬁﬁrq&fre $&¢ %%n&t&@%ﬁé?m

i schaem ¢ attack, peri-operative ischaema or traumatic Injury. 20.
A conpowhighdime befvﬁtmrsniltiénecan to femer. r]'ne\m@non rRsxtLREeemas] almwbd?{cestrr]atar e as
defi ned cfo(a?rg team;():gfg? ure fcr :?fda’;[’st] eﬂ“g White scfxd znas co%!ec{erg by filtration and

purified by flash chromatography on silica gel using dichloromethane:methanol:
glacial acetic acid {90:10:1, by volume} as eluent, to give after combination and
concentration of the appropriate fractions, the title compound (0.16g, 17%) as a
white solid, m.p. >310°C.

[a]is - 235° {¢ = g.1 ethanal).

11 1

The following tabulated Examples of the general formula:

| H
Ci N o
‘-
LI X
\
cl N 8
H

were prepared by a similar method to that of Example 1 using the corresponding
2,3-dimethoxyquinoxafine derivatives and a reaction period that corresponded

aporoximately to the complete consumption of starting material by TLC,



and Rlerr] and Rlerr], either r t ogdREEL AGEMENT SHEET |

-group or groups that can be h/d'ofﬁléhggljg cliegved under acidic or basic
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16. A compound of the formula ([), or a pharmaceutically acceptable sait or
composition thereof, as claimed in any one of claims 1 to 14 and 15, respectively,

for use as a medicament.

17.  The use of a compound of the formuia (1), orof a phamaceutically
acceptable salt or composition thereof, as claimed in any one of claims 1 to 14
and 15, respectively, for the manufacture of a medicament for the treatment of a
disease by producing an antagonist effect at a NMDA recsptor.

18. Use as claimed in claim 17 where the disease is an acute

neurocdegenerative or a chronic neurological disorder.

19.  The use of a compound of the formula (1}, or of a pharmaceutically
acceptable salt or compaosition thereof, as claimed in any one of claims 1 to 14
and 15 respectively, for the manufacture of a medicament for the treatment of
stroke, transient ischaemic attack, peri-operative ischaemia or traumatic head
injury.
20. A compound of the formula:
R
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wherein R, R' and R? are as defined for a compound of the formula (1) in claim 1
and R® and R®, either when taken alone or together, represent a group or groups

that can be hydralytically cleaved under acidic or basic conditions to provide a
campound of the formula (1) as claimed in claim 1.
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wherein R, R' and R? are as defined for a compound of the formula (1) in this claim
and R% and RB, either when taken aione or together, represent a group or groups
that ca;n be hydrolytically cleaved under acidic or basic conditions to provide a
compound of the formula (1): said process being followed by, optionally,
conversion of a compound of the formula (f) to a pharmaceutically acceptable salt

thereof.

23. A process as.claimed in claim 22 wherein R® and R® are either each
independently selected from C,-C, alkyl and benzyl, optionally ring-substituted by
from 1 to 3 substituents each independently selected from C,-C, alkyi, C,-C,
alkoxy, halo, nitro and trifluoromethyl, or, when taken together, represent C,-C;
alkylene, CH{phenyl), CH(4-methoxyphenyl) or CH(3,4-dimethoxyphenyl).

24. A process as claimed in claim 22_or 23 wherein the reaction is carried out

by acidic hydrolysis of a compound of the formuia (it).
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R' and R? are each independently selected fram H, ﬂucro chioro, bromo and C,-
C, alkyt;
R? and R* are either each indébenden'ﬂy selected from H and C,-C, alkyl or, when
taken tagether, are C4-C, alkylene;
pisQ, torl;
“aryl”, used in the definition of R and “het”, means phenyi or naphthyl, each
aptionally substituted by 1 or 2 substituents each independently seiected from C;-
C, alkyl, C,-C, alkaxy, hydroxy, halo, halo(C,-C,)alky! and -NR*R*:
“het”, used in the definition of R, means furyl, thienyl, pyrroiyl, pyrazoiyi,
imidazolyl, triazolyl, tetrazolyl, oxazalyl, isoxazalyl, thiazolyl, isathiazolyi,
oxadiazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyt, each
optionally substituted by 1 or 2 substituents each indépendently selected from C;-
C, alkyt, C4-C, cycloaikyl, C,-C, alkoxy, hala, hydroxy, -CQOH, C,-C,
alkoxycarbonyl, altyloxycarbonyl, -CONR’R*, -NR®R?, -S(0),(C,-C, alkyl),
-SO,NR*R*, halo(C-C,)alky!, hydroxy(C,-C,)alkyl, C,-C, alkoxy(C4-C,)alkyl,
RPR*NCO(C,-C alkyl, aryt, arytalkyl, het' and het'(C,-C,)alkyl; and “het™, used in
the definition of *het", means furyl, thienyl, pyrroiyl, pyrazotyt, imidazolyl, triazolyi,
tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazoliyt,
pyridinyt, pyridazinyl, pyrimidinyt or pyrazinyl, each optionally substituted by 1 or 2
C.-C, alkyl substituents.
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(57) Abstract

The invention provides compounds of formula (T) and the phanmaceutically accepiable salts thereof, wherein R is a 5-membered ring
heteroaryl group containing 3 or 4 nitrogen heteroatoms which is linked to the guinoxalinedione ring by a ring carbon or nitrogen atom,
or is a 6-membered ring heteroary! grovp containing from 1 to 3 mitrogen heteroatoms which is linked to the quinoxalinedione ring by 3
ting carbon atom, either of said groups being optionally benzo-fused and optionally substituted, including in the benzo-fused portion, by
1 or 2 substituents each independently selected from C1-Cy alkyl, C2-Cy alkenyl, C3-C7 cyclosikyl, balo, hydroxy, Ci-Cg alkoxy, C3-C7
cycloslkyloxy, <COOH, Cy-Cy alkoxycarbonyl, -CONRR4, -NR°R¥, -S(O)(C;-Cs alkyl), -SO:NR3R4, aryl, aryloxy, aryl(C;-Ca)alkoxy
and het, said Cs-Cy alkyl being optionally substituted by Ca-Cy cycloatkyl, halo, hydroxy, Ci-Cy alkoxy, halo(Cyr-Ce)alkoxy, Cs-C7
cycloalkyloxy, Cs-Cy cycloalkyl(C1-Ca)alkaxy, -COOH, C1-Cy alkoxycarbonyl, -CONRR4, -NR3RY, -8(0)(C1-Cy alkyD), -SOz(ary)), -
« | SONR3R4, morphotino, aryl, aryloxy, ary(Cs-Caalkoxy or het, and said Cz-Cy alkeny] being optionafly substituted by aryl; R! and R?
are each indepentently selected from H, fuoro, chloro, bromo, Ci-Cq alkyt and halo{Ci-Caalkyt; R and R are either each independently
selected from H and C;-Cy alkyl or, when taken togethez, are Cs-Cy alkylene; p is 0, 1 or 2; together with the prepemtion of, compositions
containing, the uses of and intermediates used in the synthesis of, such compounds. The compounds are useful as NMDA receptor
* | antsgopists for treating acute neurodegenerative and chronic nevrological disorders.




