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Novel azacyclyl-substituted arylthienopyrim di nones,
process for their preparation and their use as

wore@7o233eht s The i nvention relates to PCT/EP2007/001216

azacycl yl -substituted arylthi enopyri m di nones and

their derivatives, and their physiologically tolerated

salts and physiologically functional derivatives,

Déseriptipnepar at i on, nedi canents conprising at | east one
azacyclyl -substituted arylthi enopyri m di none of the

invention or its derivative, and the use of the

BreAft¥sehy invertivnt ﬂeIa%IsQQ tiR f1é18 BF eAtaIPHE hyidiorution. Bdetibes a method for
invention and their derivatives as nedi canents.

hedmgsoating thOawyrirmdmeé itg yigldethg cprrespending agingypym@idine.

azacycl yl -substituted arylthi enopyri m di nones and

their derivatives described in the present application

Rt fali 1953) phai. rmolwgngaldeeért&atsubaewfub@mconvemem reduction of
described in the prior art. Thus, for exanple
h;mﬂfpgpomndggg rt,hge@rrespondmg hydrazo compounds by hydrazine in the

lwégf’ﬁa ?rge JNE L ou%#/ ﬂ;?lﬁql{e'l'?ér(glg \r/rééﬁtga\gagé lt%ﬁfe p‘fﬁﬁar?saromatlc amine

xdasaf@ah@alfﬁdap t@actiieves baing s&bngl@ttyaseﬂaiyeﬂectm&ﬁib@ﬁﬁléﬂiﬁeffects and

di scl oses bicyclic pyrim done derivatiyve (htg_aw %

fartherrubleghioAhe Hrikating aafl Acopvenjentioheeryation ofRAUIpHS particularly dilute
t d d

Bl i B MG el AE DR OLREE Mo T B0 B B FURPS reaction

doaditiogs provmthioam agansfst hydregdénation feactiom but thetitheemgtalodatalyst only

o IE%% 41732 gc?]s&é%i%@ Ié%g& s GM aré%bggx a{H% hysdrazme by way of a

c%/{% SA 08 eIV asl @¥idémed. b Sftdafotdef considerable amounts of
2089729, W0r002006245, 002002744,

angRon2GETiRg 3he artos @lpsie1et alWdP6D FEBBEAEm. USSR 5,1683). The catalyst

101 7044) The invention was based
%\g)z % A@{dngqraﬁ?ovg I'hg conmpounds whi ch bring about
a wei ght reduction in mammal s and which are suitable
for the greventl on and treatnent of obesity and

WiCa 1960933 ¢ dlegsriben d pnejippk Msecess 4 asabytically preflegen §46ydichloro-5-(4-

REASPLER PSRRI SIS | R S ronyti

p}@ﬂmhmdanmeemetmbétmd ®ras acarded agornin sanlgﬂrdgaeatmﬁHwasel at 3 bar
e i nvention theﬁp}lore rel ates to.co

I¥y FOEGN Pressyrg with & pt pé?@le %la&g’ a?lowum ofe thgaireductlon to
the cox‘r gh& %ﬁ%l‘do %rg_ﬁ&?n@&%?gf teﬁgllaeﬁtur@'(and %E)nvclrtmgﬂe latter to the

aﬁ)lnaldtdnghe(rchy@gb)lamlkyd:mp@at@@ o@ys)The| knyld obt@ned; was about 80%,

a&;@h&?pt&y&g&ﬁe&& %1/&%&0%41 osg"r% élmja‘acarﬁ/ oh the same reaction by

\(1@36 G@)terﬁbé’r&(ﬂ)‘é regifae: @botlﬂbkt)éhteﬁﬁﬂi%ﬁﬂéns only the use of noble metal
al kyl ene-aryl, S-aryl, N(R3)(R4), SO2-CHS,
@@lyae et Pt/&syt%d Ra}ﬁalystw\w&)t( R6), N(R7) CQ(R8),
N(R9)SO 2(R10), COR 1), (C(R 2)(R13))X- O(R14);
preferably H F, d, Br, OH CF3, NO2, CN, OCF3,
&% 4 @isadvantagd, loyily; mﬁlﬂ?é nﬁ.‘étal- adtdlpsty sidh as Eel)or FiréfptablySP( @ere used, at

uaé;lg)hlgl},eqt@lén;tlgg;%ngp ?tjéy 0% @géC?) g) a Rtyqal scaled process, nobel metal
(%)%ﬁ%&ﬁuﬁhg)’l@é’éssn o {1 e &Jv@ﬁéj aﬁﬂere@jrc)l'llnéo@%{%a't%!%t when working

art; cul yopre era :

P\the @ERSiondrO1h]; tiGs 69 rajuhy:ﬂ fox @stt(ihab)e ptdcessy sinCk the noble metal raw
C4)-al kyl .. (C -C 6 ver
‘B?t)é‘rse%tﬁ%i"}ﬂ ap evﬁﬁ) mog (S‘df‘r('ie é9Xr5E k?ﬁrea‘tjyo‘“c%j“ affggy of technology,
s‘(YPﬁl'}leof%Bﬁfe%ﬁék&h}éta&tls lagresd J faog d&ﬂﬁﬁﬁtl%ki'aﬂﬂ Inén&y @{a@amﬂlwy of metal
at  [east three or all cal s , R R " R

‘‘are H R3, R4, R5, R6, RV, R9 |ndependently of one
another H (G -C 8)-alkyl; or R3 and R4, R5 and R6
form i ndependently of one another optionally together
with the nitrogen atomto which they are bonded a 5-6
rrenbered r| ng whi ch ~apart fromthe nltrogen atom nay
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C6) - al kynyl, CO(R44), (C(R45)(R46))0O R47,
COC(R45) (R46)) P-R48, where Qconprises in total at
wo e@snoize® N atons; Qis preferably |inked to paEEBIOOUMI1216
via a ring nitrogen atom of thz group Q@ R44 H, (C
-C8)-al kyl; R45, R46 independefitly of one another H,
(G -C8)-al kyl, OH, (C3-C8)-cycl oal kyl,
ifs€if- dgh d&t\&clnpyne@(]has 6149) -babrkf(brecqstedf for Zlapd Bd. Further, Pd and Pt are

gﬁb@%ﬁd@rﬁ%{? art | C@h@lﬂ(ﬁ%}e r efditiuogs ¥%su1t21g in m(‘écased loading rates.

r ‘hetaRéatalydde BRNGRIM b¥ t PU/C catalyzed
e R T L

POEREY @Dt REther imprRSeMems4), C2(R55), SRMe, CN, a
3-10 nenbered ring systemhaving O to 3 heteroatons
selected fromthe group of N, Oand S, which may be

I8 UPIhé tobjerfl olﬁyth@ eseht E&W’eﬂtl@rﬁ tb Ndevisel AdMerdmethod of conducting the
substituents: F, d, Br (G-C8)-alkyl, O(GCG-C

rgguctingyalf saidend odpﬁ)elyaslm S(d@qzeqqugmlﬂwe to@g pggggspondmg S-amino-
X0, C]—| R49, R50, R51, R52, R55, R56 independently of
c}'ﬁle anot her H, (C-C8)-alkyl; or R49 and R50 form
optionally together with the nitrogen atomto which

t hey are bonded a 5-6 nenbered ring which, apart from
Tln@olwie@trl@ saMedbythe m%tbocapé%yn&fwmgsaecwaomdp? 2%17‘““ laf)
het eroatons fromthe group of NH, N-(C -C 6)-al kyl,
oxygen and sul fur; R53, R54 independently of one
another H, (d-C 8)-alkyl, (G - C4) al koxy- (G -C

4) -al kyl, (C3-C8)- al kenyl ( ) -al kynyl, CQ R57)
(C(R58) (R59))g-R60, CAg(RA)(RS2)) r-R63, COX G -
8)-al kyl; or R53 and R542f'ormXogether with the
nitrogen atomto which they/are jqonded a 4 to

10- menber ed nono-, bi'ﬁﬁ (rogiyclic ring which,

apart fromthe nitrogen atomN%g/vvarises 0to 3

addi ti onal heteroatons selected fRdmthe group of [N, O
and S and may additionally be substitut ed by one or
nore of the foll ow ng substituents: Br,

%r%ka g)l 8g?a| kimteegr% ﬁ?f célﬁ%?y or fpﬁpa ,R%?é) l&frele R’ao_s| H, aralkyl, alkyl,

Ky E6ED, ,thé\ &) b li
£ Oaélisyllethep@éﬁﬁﬁé_ aReRY Ry l2)5\“(93‘@1 %3 bé &)r, eﬂfler@laig?y 19) being linear or

hran 391d mrkfytabl)(bg(lggggl(ﬁgg,)glglte%qfer by eeing C1-C4,

4) - al koxy-(C,-C 4)-al kyl, (C3-C8)-alkenyl,
(C3-C8)-al kynyl, CO (C, -C 8)-alkyl, COQC

Cothpnising Hi¢lstepEof G R reQiRiD) 3 diablryT 691pF)d offornula 11
preferably: (C -C8)-alkyl, (C(R5 8)(R59))g-R60,

(C -CA4)-al koxy-(C ,-C4)-al kyl, (C3-C8)-al kenyl, (C3-
C8) -al kynyl; or R53 and B54 form preferably together

wWth the nitrogen atom )i ch they are bonded a 4 to
10- menber ed nono-, bi- | gi rocyclic riRy which,

M NE-bonprifse Qo 3
g1sel ected fro roup of

apart fromthe nitroge
addi ti onal het eroaftfo
oxygen, nitrogen aid?%il fur, where t e het'er ocyclic
ring system my additi rhally be R2ibst ed by F, d,
Br, CF3, (G -C6)-alkyl, O(C-C 8)-alkyl, R@, -C

4) -al koxy- (G -C 4)-al kyl, hydroxy-(C C4)- al kyl, o#b,
CO(R64), CON(R65)(R66), hydroxy, COO(R71),

N(R67) CO(C, -C 6)-al kyl, N(R69) (R70) or

S2(Ci -C6)-al kyl; R53, R54 are very particularly

FEETTONE ST i R, A

mmég%nb Nefetdbl P BehIcb @FfTuBroMBi Ghalkiiedt allésk yh petedibBy 4 A10C6 alkyl or
10-nenmber ed nono-, bi or splrocycllc ring which, apart

fromthe nitrogen atom may conprise Qo 2 addltlonal
het eroatons sel ected fromthe group of oxygen,
nitrogen and sul fur, where the heterocyclic ring
system nmay additionally be substituted by F, C, Br,
CF3, (G -Co)-alkyl, O (G -C 8)-al kyl,

~ 7~ AN\ ]
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radicals are preferably unsubstituted. Aryl is
particularly preferably phenyl or naphthyl. Heteroaryl
w0 a@i7oed3s8 nean radi cal s derived from nonocycl i BCDEP2007/001216
bi cyclic aromati c conmpounds mh%ch conprise ring
het erocatons, preferably N, Oor S. O herw se, the
statenents nade about aryl radicals apply to
dileixy oaoycatabytiically or with tar casglytie’ ammmhsnfsm hemggensus organic ,and

e, dor EampreR o e e e i T Shisdls Birflgn@ount of an

otbzdric, %ohldégﬁo@%taﬂ?étrﬂ‘éf&blﬂ? aWdrEarﬁé«lﬁﬁdjh@mogér{ws non-metal catalyst,
system A polycyclic group tri- or spirocyclic

toithecostespatdinghydrazoreompoungd of &rmUJaa(HI of the present
application a group which is derived from spiranes,
fused ring systens or bridged ring systens. The
spiranes are notable for two rings having only one
carbon atomin comon and the ring planes of the two
ri ngs bei ng perpendi cul Q one another. In the fused
ring systens, two ring l'inked togquﬁ in such a
[ is type of

| i nkage involves an "aort o on". “Bri-
systens are ring si§1@ havi a brjdge Nf carbon

atons and/ or heteraato bet wee \nongdj acent at ons

of aring. A "chemcally reasonable r&lfical” neans in

the context of the present invention a radieal whilgh

Is stable at room tenperature and at nospheric

pressure. In the context of the present invention, a

"“chemi cally reasonable radical” in the definition of

group A in conpounds of the forrmula | preferably means

adoinps ssboreh sd&pv&taipnctaﬂtyehyahbgnmﬁ&g saidahpdraborcdsipound III  with a
betmeen the. i ndi vid nmenber,s ? e groups. A

hetprpgangans Ni-catalystdo ‘f%nl?or‘l‘nfllﬁ’é %‘HWS Lkt of the present
application preferably a ring which is saturated or

partly unsaturated. In this connection, a partly
SuishleuiNatatalysts mge koown di e ad, fdrexpmple IRaneppliicufaNii bcvride (NaBH4

85N o N5 R4, 959 P, B SR 5o oy i

&hﬁﬂ&{l%r &knoWHan!tRé Bt RAAEY-NIEY pepaied HyhAlk&IY #ck ¥n dli@inium rich
resent application also includes "nonheteroaromatic"

VNpalloysrextraetigminiestively the Al Bierhasecxiraetion feayes bghingy sponge-like,
O SR Sl DR THRA oS, GPIRRUNG 51Tl 38 7 wp 0 150300

hAged®d pStheanadd bd prspasation Cf}@ibalt}l)stlch R&ne)pl}h eatalyst comprises some
enantioners, diastereoners an tures of

ariableapadiil amountef A (@lsers Sﬁldeh caigalysfdesgithan 10-20% Al
G)Jﬁ%%hel som§J 1%0(;?%%%3(}%& Qgtg a| ned b OShnﬁ Mﬁ?éb #Fation may be

r
foendhddE 85,564,473 f Praférablypn é@by Nj estabyish e@torchng Cm'ehe present invention

cases. Pharnaceutlcall acc e sa

i DB, RS e st R PURIE o eSSl G acas spherical
drividlatdd nPdly BR GessOWBIPUDGS, thEaédn'té;dt”(ﬁTﬂh}é predenfbhenti6h, a catalytic
medi cal applications. These salts nust have a

hydeagenatinn; iie 4he gontextepf tisl lere%mit me@tlomansurmﬁ cogfinedatst H2 (g) borne

P@g?%ﬁ%tgog Il% aa{lﬁﬁ)y acce t ab %?dir&(}s?& h %ro&%nﬁ J}%tems using

A GleftSogeHEdusa sndiyl dEzQ@llylstO hh@ zii(hydndbydifmbr @iIC,as ammonium formate,

phosphoric, metaphos horlc nitric and sulfuric acjd,

yalohexens o mctal agyctrscp% ugtshaas Gable, oiafstance. Reafprably, the catalytic
[

h%féhg eggﬁ{‘% yar géﬁapg%sﬁagk?ﬁ]ﬁ g@hhl %ds@:&*sq%/drogen as the hydride donor.

i sethionic, lactic, Iactoblonlc nalelc mal i c,

met hanesul f oni ¢, succi nic, p-toluenesulfonic and

tartaric acid. Suitable pharmaceutically acceptable

basic salts are ammonium salts, alkali metal salts

(such as sodium and potassium salts), alkaline earth

netal salts (such as nagne3|un1and cal ciumsalts) and

I Y a . ~ e
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N(R42) (R43) or SO2CH3; where R37, R38, R39, R40, R41,
R42, R43 are independently of one another H,

w@ aio7agseal Kyl ; or R38 and R39, R42 and R43 f OPOT/EP2007/001216

i ndependent|y of one anot her ORtI onal ly together with

the nitrogen atomto which they are bonded a 5-6

menbered ring which, apart fromthe nitrogen atom nay
Shirmmsmglmndwntlaw fouinited rexpedtatiamas drims foeemfoursl thab irp principle less

agpgef ﬁ @aﬂ%g@aa%%ﬂ{a’ysg F@genﬁan%( %gl]g)ﬁg 8% obgiining better product

yimd$ Q?féﬁ tHe &Qoﬂ)aﬁah{éﬂbds( Cdespit8)a %bﬁdﬂmmﬁﬁ néed for harsher reaction
4) - al koxy- ( kyl, (C2-GCs kenyl

qoaditiosy whieR yusig Na catalyst: 1Id)1.ghgnb ggpmpwgsure land muahj longer reaction

HRCTS R EDEN T S, A g S

thér fHRABSuIAHBtaied fith theheir @tdlg& WdsN@ipetiSrt &MpHRYd to the Pt-catalysts of
additionally be substituted one or nore of the

the pnommg Ascatalystiindhe slnde;rsta@lmg B thecpresentidpvendnn i apt ggbstantially

831_ bk Ib,y ﬁ-nyggg)c(t?o% and éngyél)élﬁ%ges %) a@ée@&é#%ct%n rate is used in

SaENORRB R RO Amotintslrthatyis lt(ImeB‘lﬁ)amoNﬁﬂééé thak G.5 4&q. , preferably used in
0)- kol NP2 (Fa3) . SCCH, SOF3

or
anquat 1¢ss thasy Q9| €0, gnotghreterably usedhin ampevmtilessatian .05 eq. of educt or
by =C(R43'); preferably H hydroxy-(C, -C
%%@ﬁ?ﬂiyfe?% -C 8)-al kyl, (C -C4)-al koxy-(C,-C
4) al kyl, (C2- C8)- aI kenyl, (C2- C8) al kynyl, a 3 to

merrber ed. nmo i C nonaromati c n
ATEC AURES B sPgrot Tl b ABk: BHEOL b Bimvention was
UrREp AP Rfun@% B degtnliéR IS c&ﬂﬁcﬁﬂ% e ﬁréM}@d&lt:fbH%f the diazenyl

ring systemmay additionally be substituted
d®mpo@rd, Il NO theOpgrregsppndiag -di y@razo g;mg)ul(d gl atplk-yatalytlcally, that is

‘é@bou?‘é%fla' '.’}f éégéﬁ{}f%sgﬁ{ ﬁg@%' tﬁVa%,’ @’é}’o&gier_fmgh& V¥l thout using a

hétiddnpbiic Chofogenciiskydtalybl( RA KR4 d3ingra W2 @kﬁlysﬂ ffor stra1 ghtfoward
where the ring systemmy be linked to A by =C(

rpduction (9falhe yazp reompoand ysimilerr wW(@lor@ra)apaqom th% epc@ﬂlm of side
IR ot A B b At Ko g e
duhialoBermbipt Grfpthiesgyrindine &ob@tm (satmfmﬁtos_/e beraprethife coulthee found in

gro f axygen, nitrogen nd sul fur, ere the ring ..
B iy STAHa SOHASIQh e easion tmg agnowgy_ of fgpprities formed
o‘ﬁé&g ﬁ%mn%ne&ﬁc‘te@)anal éﬁébrdu% Q&i the %}es@ﬁtkbﬂventlon the problem of
, hydroxy- kyl,

smdaprodﬁdstGﬂx)c;d m@qbéaasgldasﬁ)s;armygjfrgmhe @gmj(amg()mpound 11 for catalytic
§41?}§O&?r§ -al kyl, N(R42) (R43) or SQ2CH3; very

hydrqsepaffonq ypreferably (G -C8)-al kyl,

(G -C4)-alkoxy-(G -C 4)-alkyl, a 3 to 10- nmenbered

nono-, bi- or spirocyclic nonaromatic ring which my

conprlse O to 3 heteroatons selected fromthe grou

A xyuey of thetqongrenly kdownichemicalvwedueng hgenrts mgy by S‘ﬁ@i‘lﬁ%ﬂ'ﬁgﬁ first, non-

ce% )Igt&-r)%ggcft{gél s?ep o% %%Itl A eﬁfgﬁazetx& cohwn%loﬁ gg(rglnueacll to the hydrazo
ah&kut fort OK >Mét€1 o&nﬁaedah&ml hydeides s¥eB(IRATH, may be feasible for

hydroxy, N(R41)CQ(d-C 6)-alk or SO2CH3; in
qbgqrmpg@f Ipfdézfzgrcgmgy)ung/&l@;@i}' 1(f gpedgn@erja]a@q excess and under extreme

% Eﬁ;)n&} EXJ aﬁ l{age)&%l%g?h&? f(i% 1%’ ng_xgb) %efzéoéﬁrgé dsupra), but are strongly

digrefeqodtfoe \mrkmgyﬁ{d dirgti fegua&ineettepd Mam suitablgy Guommonly known

where the ring system ma ad tionally b stltut

TBJuGHBE RgeNts éf%%‘m“{}?md?ﬁ‘[ %aﬁ‘tall ¢ SHRIR); E\Hrsta JUPEPt reductlon by
| ( &en@l(K¥%

r?%@lfh ?plxﬁ{ tﬁ% %@é)écé gf %ta‘f%%ca aiﬁé%r(l:tﬁ & aﬁ:a e § dnso et al., Fourth

(C2-Cg) - al kynyl, 3-6 nenbered nonaronmatic rmnocycl iC

ring sel ected fromthe group: where the ring system

may additionally be substituted by nethyl, ethyl, OH,
_()(0 vvhere R35 R36 R37 R38 R39 R40, R41 R42, R43

o o o o, 7~ N\
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described in the prior art (exanples: W2005047293,
WO2004092181 , WO20051 03039, WO2004024702,

wOBR00%342541 , WO2003033476, WO2003033480, WRODEPD7/001216
577, W02003035624, W2002089729, WR002006245,
WO2002002744, WOR002057233, 003045313,
WO2003097047, WO200201 0146, WD 2003087044). The
Inteveationain Klessranis edoufiareanhe oibj Syathetic pPrgants Hehemistry (ECSOC-4),

co nds |ch bri ng.abou ht uctio

"ﬁ’ﬂ% #Nh il C‘ﬁm’ar e SSBH F';’BT emfgﬁ t‘#t;,()%gr evenBIbBtﬁacéndOOZO p-
HtfpSas Nlmﬁis APRapiecsSa1d/a00 2 £0029. h’ﬁﬂﬂ refudtdfi witllditBionRe, formate,
seque Surprisingly, a series of corrpounds whi ch

ZmélrhF aftresmthblear@dw icoyples asfpr instangr Enswih L edlh (Tastivated Zn’), Cu

R A SRR o ol by Mhpric amouns s

yigldad esrrésPoRdifiiP QUBY Sor0fZi-Rmbaiui |f@1ﬂa,te couplii® Buitdbe stochiometric
neanings are R 1, R RV R " independently of one

am@heer prampledt magralso beppssitiato ygefurthey mujtpls cagulinstions of such

}Qxa?{)({ﬁf%s s(u% égénf:gﬂkyllﬁ,; 51?1@3)_ @Eforﬁ%é%}pﬂer, tie &)gsgnt inventors do

ot3w4it) toc € Iboahd Wy, tHeofyCBy QB - usyrcg tﬂw k@th]. ‘couple’ whether formate in
(C3-.C8) - cycl oal kenyl qcz C6) - 1
W@pﬂdymﬁgﬁ%nwan )O’_it(]wt@gljt _yaqewp% ﬁ%aéﬂgcmg agent or is as, as a

% (lé?) g%@” gu?é ?») %?fg%l)gﬁN ( %@g’o %ﬁl/g)& aﬁ@hn@t‘uhiﬂg the reduction

dfc(riﬂ]alZM métalic) a-tOaRIw neathy akbqla:bhgatlwnld'e;feﬁu@nbh yf thfe azo compound

I%ne an%tg{}%ﬂ %ppo%glﬂh%efg%%@% ﬂ %&79 p% 1( g9-cof diazenyl

e@ac%ﬁ%lmulﬁq AsG} eﬁ'dgﬂéed if %&@Eﬂﬁbﬁtﬁﬂé@cﬁon amounts of at least 2eq. of
C3-C8) -cycl oal kyl, O (C3-C8)-cycl oal ky
ZI¢EI+(;6§: gaZMH@AC cbe:(d:;(p g183ightforpacd gn@my{iesu@gj(lgreductlon of diazenyl

ﬁdpoﬁgl %?ﬁzcgy ul})grg{a %%%&c%%mﬂgpt wlfﬂ Fégersmvgz (?’ehalogenatlon

Iaferestin sy thl{ GhdeSirdhle ahiewine oudside thakédpeWwr: &lié p!resent invention could not
preferably H F, d, O(CrC 6) alkylélmil - al kyl ;
ngh e anfipeared hy Wmatleqs»eaa@tic pw&on 261 ama?@fl@» S&Bﬁwmmomum
B pafE i Wihoddunbihe B ‘é‘%&ﬁ A
mmmdee Stdithié@eiricC®ntral ksydecisive Rﬁemlushngiétﬁdt%mgmgbn%and in particular
ngrﬁeg ently of ong another optionally together
% 1R e rshieapelins e sreping i tBAPEoseY 1Y@ UBBnded a 5- 6
rrenbered ring which, apart fromthe nitrogen atom may
' -1 f het
B S BP £ Tl EHICLE1RE ATEr L A ampdiment, n
cibintﬁnatmiewﬁh demicy aoétioomeoﬂnnok:hxdaoxﬂ;e a€id @s83 reducing, 'flgent the acid
o p(glnR {Ell;e gtt’gcleéépqggqe gtggt nt | 1p9, 08ﬂgglillﬂgtrﬁ€(|}x {gf%eﬁt%l Further,
ifdeGh8 %@}aﬂ{ |corngglﬁi|-ﬁl ),Oforﬁ:@l i8lnky lveryad'téfdle in a%ldlc6cond1tlon not

prefera
dily Ry H,nreﬁcte@l Zn Bnt CXCGSHac@nglouNGZe rmvegmegtral@e@(prpor to catalytic

%}og}:nlé it WC%,I}% 63["1%:1" XArgz%X%Qdég)chfqg%lﬁg | k&’y SubjecQ ?o "enzidine type

r%}rreﬁt/@deﬂainhb!ﬂ mil @y deftiE8dndeoal Aﬁh’KMly acidic pH, the cinetics of such
3) - cycl oal kenyl, (C2-C6)-al kyny
r@@w@g; nmngw@m,egmre stoopgly -acigjc @q@;ﬁpqgng Aig prgceeding at second order

r§ agﬁg’nt:%l% %Qé%@%)%&%&%%ﬂg% “compound III, the

e&HOORERY shduld B2 dinindlPed 4(dRAE pHRRAJjusted & B2I8)st neutral or basic pH as
preferably, H,

, O, Br, 1, OH CF3,. N2, CN, OCF3, .
qQuigkly es pyssiblggfter thaditserpductignisn aqeerdies 1) thg ppssent fpygngion.
6) - al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl;
parti cul arly preferably H F, d, Br, CF3, CN, OCF3,
O(GrC6)-alkyl, (CL-4)- al koxy-(C 1-C4)-al kyl, (C
C6) -al kyl; 25 very particularly preferably H F, d,
O(CrCB)-alkyl, (CrC 6)-alkyl; in particular very
partlcularly preferably H; R15 R16 R17 R18 R19

o o o o,
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0o, p independently of one another 0, 1, 2, 3, 4, 5 6
preferably 0, 1, 2, 3, 4 ; R47, R48 independently of

W27 avsther OH, F, O(C C8)-al kyl, CON(R49) (RBDEP2007/001216

N(R51) CO(R52), N(R53)(R54), (RB5), S2Me, CN, a 3-1

0 nmenbered ring system havi ng to 3 heteroatons

sel ected fromthe group of N1O and S, which may be

Rallodized (fre dr tpalladieedrZmEn ecovplet hes fiof Iutmrstgod as to amount to non-

o(Cr
TPy O eapiigs ansplsip Thepret e ponh 1 hlgpnice)
0Xo0, C]—| R49, R50, R51 R52, R55, R56 i ndependent I y of
Iyl
]gglt?lll(%ggtrfﬁ'ﬂ?'?r Lﬁlﬁrlev?\f’r%t}]l@tﬂ%i rﬁlﬁ’l{icrn?ggtné%g? osﬁ??’gfrﬁ 'hlmérazme Cu (loffe
dt hedy swapra), Mdin datdlyst Sudh asaﬂbmeyedﬂlr(Fmgptvdmadh (19«@73[ tJ. fAnoChem. Soc.

i&f‘%’%t f Sbcal h?’gﬂﬁr%wn‘adéﬁ g{ﬁz:oe}ﬁ %r i ‘i}_e ztsgf & éyrb gg (Pratt et al., Cobalt

BoridEe Nsand l%ﬂérf)%énou55%ata8§€' iy nd@ipetﬁge@hbﬁu&ﬂ SB@iety D: Chemical
anot her H, G -C 4)-al ko

X
Qlf)mmmmhtlor(sc(:w@) 2231 2(3elﬁy322 m@b@gl)sechfm ﬁ/ Simey mgn)lvolved directly

SRR e P o R HTRIM 6 R Bren %84, he e of

}?‘dh{zﬂﬂaeﬁldadxpﬁhlﬁs-g%%rﬁtmg baxlyst'ie nbpaeteskdaa Acatdlytic’ but a non-catalytic
0- nenber ed nono-, bi- or spirocyclic ring which,

ragegtionfwigtin thacomntext od éhe presant invsapien. Qrfiqually, m hydrazine is used for

lo he group of N, O
tﬂg§¥%r9& liof ggg(gp%% Hggﬁh éesggtu&(/%{q :i}t edgby gne or
nor e of the foI | ow ng subst ituents: F, d, Br, CF3,
Erefefdbl s k- redixéiﬁ{ ;agbst- for6Gthe Airkty l‘edanixR@&,\p c&%ﬁhse@dlthlomte Zn or
élg C4h?1 al koxy O C 4)-al kyl ydroxy- (G -C

iimige.k yhe 1@@“( ralpy 6 genargt 79I1C@Xfﬂ68§n Q‘delRelgp{qQ'pg’?ngly preferred

SEF b PR By (iSRS, o Somcoonn

(@ovﬁlakl@y:al RedudtiSE -cl@lvkg]’lzf azd &anpdindalcktghykd bCQofiBidcial zinc dust
8 co.gccC.s8 COC(R61 .
‘)S)WZ‘EB“PPNPWB)%“R‘F?P?@%@%L&‘%? g?a%w 13- 133 ag)agpflucing agent,

%gﬂg%& ﬁ?ae‘%nﬁ%t %e g‘fs@n{ R 8 (et 19bie the regction to the first

pdwdtion adtdpy of figetshimg thiet lydrdze mmpcmgé mfaﬁounulaoIIINIand:W respectively.

onded.a 4 to, 10- ne
b et IR, Ol SARY il TGO tePBaie agsaydineg to such
dbdaaemr i se 0 to 3 additional heteroatons sel ected
fromthe group of oxygen, nitrogen and sul fur, where
the heterocyclic ring systemnmay additionally be
Rrafssibily, the ambyntrof nable ﬁletal cHalyst(londi@g)in dicksaitalytis igirggenation is of

@iﬁ‘aé\ i{?l’ 16(?/)2;){: eggtal %@%ﬁ%g ()Ealé}l%i dZﬂh%.(}j rxci}'yfo(rmu[a III), more
profetdBllof frdvh RGé %@ndst erablk oif frobi Bm@%m) or
S2(C™-C 6)-al kyl 54 are very particularly

preferably: (C-C 8)-alkyl, (C(R58)(R59)) g-R60, (CrC

If/"{%{eﬁalbhﬁ)%e il?(rj é:ef]'a)tlg olgn% eﬁroﬁgf& tl?ygrege?l%e ofhal %&dgrgseolb%q or solvent

cht re bo

AR turSBiTORF Ay FOMPrisingi a interSrﬂisbtbﬁky alcbbolr sueh Mhﬁhanol ethanol, n-
apart fromthe nitrogen atom my . 5 conprlse 0t

PiPRANO] BT EPPIBRRAl G5 IERITRIN P EAr MVHCE eergpfotith atf Fleast one amphilic
fid I

s@%ﬂ?@‘%&’%ﬁ 9&@&6@5%{11?%‘1%5 cor%gﬁﬁ% gf; %kl,%ttcﬁh?éa 2 tgﬁ:&fﬁ dr%trahydrofuran

Bore po#fdrablyGwith ﬁ¢etalh kmbst p@f(aﬁbl)(in&) madukg/fatlo(dﬂo-ilo 1.5 parts of any of

se@ EHEOX H&B‘S;ﬁ@m W‘@QG 5‘%@"@‘%@)()315(3(&19% 94%-?1‘3 ISgdcwa’ter-mlsmble

a@aohai Jsﬁ/tlhelgﬁng Bééure F&aal éd"&j @ﬂqem ohé bﬁspﬁmlceaﬁemmﬁs o at least 80%,
yl, OH

R67 R68 R69, R70, R71 15 |ndependently of one

another H (G -C b)-alkyl; or R69 and R70 form

optionally together with the nitrogen atomto which

they are bonded a 5-6 menbered ring which, apart from

t he nltrogen atom may aI S0 conprlse 0-1 20 further

.. ~ P~ N\ o
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they have two atons in common. This type of |inkage
i nvol ves an "ortho fusion". Bridged ring systens are
WO 20vg/033368 ens havi ng a bridge of carbon atons BOTEPR2007/001216

heteroatons bet ween two nonadj?cent atons of aring. A
"chem cal ly reasonabl e radi cal” neans in the context

of the present invention a radical which is stable at

maepreferabdy att least 98P m@mqjhreblycatdcass Q& % of |th¢ sofheent volume. — The
cont e of the esent in

FEtsipt W leBpBLTaOI s YR T? B ho-B epstion st
conpounds of the forrmula |I preferably neans groups

whi ch have no het er oat omhet er oat om bonds bet ween t he

Thmctatalmxahydlregﬁneti@n maytbﬁ@agieduplé at \to' hl\6s prefarpl)y it is ggrried out at

lgetg@r g}rfc::f F@?%‘i ééq;Cttlé] %8% tnvtga'a !stppgf efz?prfy at 20°C to 40°C. A

ﬁfgeﬁaﬁdxﬁ@mpkmﬁre iof aBORIBBCC in®dY: bedorhall i vikws af YieRt; @dtably, above
ring according to the present application has one or,

aljeut éo@@pmpﬁr slawe decpmriogitign; afythefdegiserh Peodyen ok formula 1 may occur,
an nlg rt | déngta }e%ftz(énegeo rée‘?zﬂ}xf‘e qu Q'%ac% gr@ééﬁ ?or {mehyld%égnatlon step.

Ryitdet pr’k&rﬁlﬂy alhcscatalpﬁb hg@sgemacioh & endat eutait a hydrfogeg pressure of from
The conpounds of the formula | may have one qQr nor

Qerie k09 bar, aesferablyr of fr?ﬁb%t@n%(b@ﬁﬁsmene PREE#RlY A1 ntq 15 bar, most
enan?{b| 05{3%1'8{1168 B8t ai' f0.5he lfpidg‘aé’ﬁy&rla b fe@&ﬁgaﬁ?esreactlon time for

mer enrlche m Xt ur es e en oners,
@tﬂﬁie]n;&bn@nstlmmamusualbebe of the a&tgercﬁ‘dnter.‘é) horing more preferably is 5

sent inventi ncoppa S t hese L soneric for
140 e G BHGrblY (0 4 5 e e S 5S TEgap R Shnecessarly
Be9bA® tHBMoRRNObE ﬁ‘iaﬁﬁﬂurﬁy}qé{& Qs T8tk d@éf@z&e'tf)taﬂ eld; for optimal
expressly described in Sone cases. arnaceutlca
maeptoabvlelm stimingrie redvéred dyeng ﬂnefdtogsnﬂt@m Buffigian stirring or mixing

1\évg H)Z%g}r' g{;?evrlgélggz}r}lctogs %nt%fggflegglf)lg ?Atﬁ% %é{oup %%Irgactlon.

appllcatlons These salts nmust have a pharnaceutically
acceptabl e anion or cation. Suitable pharmaceuti call

Ihacepnghy preffsred thatdibeiNircatalyst 4s Brneyqdi, c%mfo@rn@sw@fb%@n with the
%Héére Eﬁ?&? Iaegr?oggilﬁ'laérﬁ%)?ﬁdpn'u Récgﬁél"eﬁl ﬁ(%h%ﬁhﬁ‘f& ’Qw@eiy applied in industrial

romc,
g@'@hgxﬁp Igp%f ‘ftno{\}h,t rdegcrgzﬂgné %z{ FDECfo%ﬁH ﬂg.%fkenstock U , Holm
orgdani ¢ acl ds such’ as or exa acetl aci
benzenesul foni c, benzoi c, C|tr|c ethanesulfonic,
R urReinfandtgBucedi Storgl $e ol Catal. 188403 6ni%S-6T:aRaney, M. , US patent
| actobionic, nmaleic, malic, nethanesul fonic, succinic,
PSt, 66388 st ik (fmrth:erqm:*.mbbr arglr prefeaed cb.cc@duigaﬂol tbe present invention that

har ceutlcall ept.abl e basi c salts are ammo

ey 30 51 RAFECUATe SN Beal ARGt ARG SIAr o the redox
ddapRE Sﬁéﬂﬁ&)ﬁé’d hiSove RAdecdrhoitEaf biherRictdl shah b§ e(gS W6, ASo commonly
magnesi um and cal cium salts) and salts of tronet anol

r@_ﬂ:nacht@. @s gn:qmyqjcrgxyﬂlq ary:| The alypisep fneghgityting the Raney-Ni catalyst is
cgelligﬁrgf E)glg(gtn‘{ ( Ca %écbgrggtggsrﬁga%{ Ibi:“)p %93:}95'110% t%r%ﬁlat'élsgfsvglefegted from the

1&¢ @omiRingtofi Mb U, @rcat Vi &, cdmﬁiﬁa!t/lo‘ﬁe tllix&édﬂl Most pleferabliyeghe promoter
framewor k of the invention as useful internediates for
aleraend ieMier Examples pf pighimayckg foynrd it EB104r hdzBut i cal | y
. i

ﬁ"éfé?ﬁ)ltl)g%ﬁh i/&?c%ntrugtelaﬁdt{ ;ﬁ{prfstgclﬁ gxiﬁe ?ﬁg&?fgﬁ Pngtﬁf}@?fﬁ dfamb&@it of 0.01 to
2096 by wadigiy) mate grefemtﬂy ﬂmﬁzhnegéﬁ il catdlyst edmpsiect lbssrtbam10% by weight
refers to an SIO|O I C I tol erated derjvative of

S B RIC e S9sD PHALFEDY b FOrmpErcs RS HAToRDS o Shch Promoter metal
a%é@r@ﬁlg%@l’ib Sk invehiight on administration to a manmal
such as, for exanple, a human is able to form
(dlrectly or indirectly) a conpound of the fornula I
or an active netabolite thereof. Physiologically
functional derivatives also include prodrugs of the

conpounds of theinvention, as described, for exanple,
in H Okada et al., Chen1 Pharn1 BuII 1994 42, 57-61

~ 1 Y o T oy o
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hydroxy, COO(R40), N(R41)CO(C -C 6)-al kyl, N(R42)(R43)
or SQ2CH3; particularly preferably H (d-C 8)-alkyl,

W@ @07/0938p8 al koxy- (G -C 4)-alkyl, a 3 to 10- nePGEER07/001216

nmono-, bi- or spirocyclic nonaéonatic ring which my

conprise o 3 heteroatons selected fromthe group of

oxygen, nitrogen and sul fur, where the ring system may
additionally be substituted by F, O, Br, CF3, N2,

CN, (CrC 6)- alkyl, O (G -C 8)-alkyl, (d-C

s kox%( Cdir C 4) lgggrltsh hy&g%%@%@%@%%n ﬁ[l(h%g_h not gemg limited

| or SQ2CH3; very
aﬁ%ﬁ"%{fgﬁ"yﬁéﬁ P rglér?%? g%%)é) al kyl, (G-C
4) -al koxy-(Cr C4)-alkyl, a 3 to 10- rrenbered nono-,
The edvttsSt intexeddifte PEOTRERIREIrding to ghe/brieSdnt irRAentioTpriel fagher objects
Qo 3 heteroatons selected fromthe group of oxygen,
ofitthe pgesentipversionfagd arqplaimediagsueh.ng syst em may
additionally be substituted by F, d, CF3, (CG-C

kyl_, G -C 4)-al koxy-(d-
Sl oet S RS i A5t formula I
hydroxy, N(R41)CO(Cr C6)-alkyl, O SQRCH3; in
particul ar preferably hydroxy (CI C4)-alkyl, (G-C
8)-alkyl, (G-C4)-a - (G - 4)-al kyl, armnocycllc
ring, sel ected from roup wher e tﬁ@ ring system
tWN nmes F, CF3, CN,
met hyl , ethyl, mnethgky; “hydr Sq 2. methyl; in
parti cuI arly veryR@referabI y hydr xy (8 -C 4)-al kyI

(G-C 8)-alkyl, (Cdn4)-al koxgo -aI kyl, a
nonocyclic ring, selected from t he ro vvhere t he
ring systemmay be substituted one- or Ili mes by F,

nmet hyl , ethyl, nethoxy, hydroxy; where R35, R36, R37,

R38, ¥$foramla llka1 | R42, R43 have the neanings

nmenti oned above. A particularly preferabl e enbodi nent

I's the conpound in which B-A has the neanings: or

wherein the ring nmay be substituted one tine by nethyl

or OH A further particularly preferable enbodinent is

t he compound in which B-A has the neanings: Q nono-,

bi-, tri- or spirocyclic s rated or partly

unsaturated ring structur i ng one nitrogen atom

and 0-3 further heteroato | ect edHf romRhe group of

N, Oand S, where the ri re may be
spiro-linked, fused gr I dged, Find wh¢Fe the ring

system may be subst i t{UR¢ by one or £ of;;°t he

foll owi ng substituents: F, OH, CFR2TN, , 0Xo,

O(CrC 8)-alkyl, (G-C 4)-al koxy- (O Cc4)-

Co6) - al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl, C(XH&M)

(C(R45) (R46)) O R4A7, CO(C(R45)(R46)) P-R48, where Q
conprises a total of at least two N atonms; Qis

preferably linked to the group via a rrng nitrogen

at omhtereiR Iy Reuegndepradenthy ghlogo pr flperoCand wherejn R3 is H, aralkyl,
R45 I{iéfi o?rlseart Iﬁggﬁ@gfrgp §P %1'}( @?%@F}e tlﬁnﬁ%ﬁ%mwy lge%gchnear or branched
i ndemﬂd@ﬂéfei;abt)f being &eCheralldl, mbre ﬂref&ab1y4bem§471 -C4 alkyl, and
R48 are i ndependent]y of one ano

08) awlp@;r?m roNerRIq \w;gg)emmagg R4y ngéyg%nt&% ﬁg@icg%gyr is alkyl or is

ega8ko" .
h aV| g 8t ?%b@ggﬁbﬂéggw ﬂ-ﬁ?rr olr)r%ntgﬁgﬁb;!rlou re(%rably wherein

N, O alkyd iSCIvi6 alkyhay alkexy,uigh itheuprestisbythahat leastrome R4 fis halogeno
the foll ow. subst.i t ts: E,.dO, Br 3..(CG-C .

by - alaggior il e? PedNischahWhere t CHIGalFyithibphar tadical, preferably
4) - alert RLK @%Frmgethg"radw tl’BﬁoeltIBlS]lS n>@53r RAR, # p-alkyl,
R56 are independently of one another H (C

8)-al kyl; or RA9 and R50 form optionally toget her with

the nitrogen atomto which they are bonded a 5-6

menbered ring which, apart fromthe nitrogen atom may

aI so con‘prrse 0-1 further heteroatorrs fromthe group

~ P~ N\ —~ N "
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ring. The 4-oxopyrimdine derivatives are active as
hi stam ne H3 receptor antagoni sts or have an inverse

wapagesssstic activity. JP 102 59176 A rel at esPCDERI0TUE01216

derivatives which are suitable_as vascul arization

i nhi bitors. Conpounds havi ng af MCH ant agoni stic

effect for the treatnent of obesity are described in

t he ppreferabdy tis Ry adrp-esthy\CROGEOWTR 98 pBR®0 40 24i3re R3 is C1-C6

V@OO 3032“.&\/@)6?83.8?5 % %ﬁgﬁﬁf&;‘g}lh 11 and only in formula II (and

Vmool%%éqg‘}nan\ﬁ% %Q 428t Q@82thPmed radical for a structure of
W0O2002002744, WORO 7233, 003045313,

WO2 000874 Y butiee @@MM&HI) \Wr2podeabthpt wirere R3 is C1-C6 alkyl or

compo RN e g Mgt RePRat gind R A forifopnging dislaimer or

MBNTea8icalR4 WHIhGR tRE SnfdthreaD f@nfudd I1tdna/dpr RyRilal 101, thickhen either is
treatnment of obesity and di abetes and of their diverse

sequem%?eor Bdvprchioragr p-chiorodmeesably whereio amdsinsfeorapla 1T only or in
d
{TE g af? rlz?n ?rhel 1Ie¥ CCEIV Sn{o?é: ?)péf? Ell)h@n?t &%ﬁ%ﬁ;@éﬁ%}o preferably

oun are

ant ag@ﬁér@ﬂil 41, hiost phetdribly lieat Ith’éﬁﬂm#ogllmlbé‘ﬁﬁbﬁﬁ-(hﬁﬁ)geno p,o-dihalogeno
relates to conpounds of the formula I, in which't

he

meanl qu@,o-aip lggeno v@(qq:m)n bpéfZelpapryu]e(Iho-n;y oyn fpamula I and/or 11
; v, i ndependently of one another H, F, d,

, ’:esgﬁt“’%?-‘s NO2, CN, OCF3, O (Gi-06)-alkyl,

(C C4) - al koxy-(C,-C 4)-al kyl, S-(C, -C6)-al kyl,
(C -C6)-al kyl, (C2-C6)-al kenyl, (C3-C8)- cycl oal kyl,
O (C3-C8) -cycl oal kyl, (C3-C8)-cycl oal kenyl
(C2-C6) - al kynyl, (C0-C8)- al kylene-aryl,
O (C0-CB) - al kyl ene-aryl, S-aryl, N(R3)(R4), SO2-CH3,
COOH, COO (Cl- ©B)-al kyl, CON(R5)(R6), N(R7)CO R8),
N(R9) SO2(R10), CO(R 1), (C(R12)(R13))X- O(R 14);
preferably H F, d, Br, OH CF3, NO2, CN, OCF3,
O(C-C6)-alkyl, (C-C 4)-al koxy-(C, - C4)-al kyl,
S-(d-C 6)-alkyl, (C, -C6)-alkyl, (C2-C6)-alkenyl,
(C3-C8)-cycl oal kyl, 0-(C 3-C8)- cycloal kyl,
(C2-C6) - al kynyl, O (CO-C8)-al kyl ene-aryl,
CO(C -C6)-al kyl; particularly preferably H F, d, Br,
CF3, CN, OCF3, O (G -Co)-alkyl, (G-C4)-al koxy-(C, -
C4)-al kyl, (G -C6)-alkyl; very particularly preferably
H F, d, O(C-C6)-alkyl, (C Co6)-alkyl; where
preferably at |east two, partlcul arly preferably at
| east three or all radicals R, R R " and R
are H R3, R4, R5, R6, R7, RO |ndependently of one
another H (G -C8)-alkyl; or R3 and R4, R5 and R6 form
i ndependent|ly of one another opti onaIIy together with
the nitrogen atomto whichthey are bonded a 5-6
menbered ring which, apart fromthe nitrogen atom nay
al so conprise 0-1 further heteroatons fromthe group
of NHL N-(CG -C 6)-al kyl, oxygen and sulfur; R8, R O
RI | independently of one another H, (G -C8)-alkyl,
aryl; preferably independently of one another H,
(G -C8)-al kyl; R12. R13 independently of one anot her
H (G -Cs)-alkyl; preferably independently of one
another H, R14 H, (C -C6)-al kyl, aryl; preferably H,
(C -C6)-alkyl; x 0, 1, 2, 3, 4, 5, 6; RR H F, d, Br,
I, OH CF3, N2, CN, OCF3, 0-(C,-Co)-alkyl, 0-(C
,-C4)-al koxy-(C ,-CA4)- alkyl, S-(C -C6)-alkyl, (C-C
6) -al kyl, (C2-C6)-al kenyl, (C3-C8)-cycloal kyl, 0-(C
3-C8)- cycloal kyl, (C3-C8)-cycl oal kenyl,
(C2-C6) - al kynyl, (C0-C8)-al kyl ene-aryl, 0-(C 0-C8)-
al kyl ene-aryl, S-aryl, N(R15)(R16), SO2-CH3, COOH,
COO (G -C 6)-al kyl, CON(R17)(R18), N(R19)CO R20),
N(R21) SO2( R22), CO(R23), (C(R24)(R25))X- Q(R26);
preferably H F, d, Br, I, OH CF3, NO2, CN, OCF3,
O(C,-C6)-a|ky| (C C4) alkoxy (C C4) aIkyI (C-C
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OCF3, oxo, O (C -C8)-alkyl,
(C -4)-al koxy-(CG -C4)-al kyl, (C -C6)-al kyl, (C2-C6)-

W@bdaenygizss (C2- C6) - al kynyl, CO(R44), (C(RA45)( RABQI/EPRATN01216

CO( C( R45) (R46) ) P- R48; R44 H, ((8 C8) -al kyl ; R45, R46
i ndependently of one anot her (G -C8)-al kyI OH,
(C3-C8)-cycl oal kyl, (G -C4)-a| koxy (C-CA4)- aI kyl ;

pr Exampdsy H, (C -C6)-al kyl; particularly preferably
H, o, p independently of one another 0, 1, 2, 3, 4, 5,
6; preferably 0, 1, 2, 3, 4; RA7, R48 independently of
one. anehBRhRH Efamil: (0 RedBticH ol 5- (W\Bﬂ%éﬁﬂﬂh,é dichloro-2-(n-
N(R51 2) N(Ro3) (R54) , CO2(RS55), SO2Me, CN,

3- 10 prepyisuléanyhimmadmesmihBiing 0 to 3 heteroatoms
sel ect ed fromthe group of N, Oand S, which may be
substi tut ed by one or nore of the follow ng

sub i tuents: Br, CF3, (G -C 8)- aIkyI Oo(G-C
‘3 04) aI koxy- (C, - C4) - jﬁé oxo O

" ON= rRS R51 R52 ; p-B6B¢-c R56,N endentI f oneHN
anot her H, aHoH——e+—R49 and 50 form
opti onal b Mr’vuth the nitedogen S Onrto whi ch | )\
they are bonded a 5-6 nenbered ring which, apart f&lomN s\
t he nltrog&nf,gp)om may al so conprise O- 1af urt her ;6
heteroatons fromthe group of NH, N (G -GC6)-al kyl,
oxygen and sul fur; R53, R54, R53 R54' |ndependently

%) At Soheisongh 5 (Eopahgiesens gt @??%ﬁ%wp%n-pr%%eﬁ%ﬁﬁ-pyﬂmﬁim
(C(R}S&)é’ Fﬁg@)mgr Rﬁ@ ﬁ( RfetHah6Re20 )Ly BRS i- anol (50 mL) was
a kyl; or R53 and R54 or R5 and
Rshydrbgcnnt¢<b§5t32ehoums tah R. e 0.6i MPaguer £t-610 Q.31 8hiS¥h w/w Pt/C), after
h ded
St ey Wbl BRi T 0%spt s sy, ees pressure

Comﬁlréﬁﬁse@ dnd theadikinireonal fil@te anatvdshed Vit @anll m@thanol. After
the group of N, Oand S and may additionally be

sumwadmédhbyolaﬁ@ the mixtwre 3y dissdvedoin) Yinhethylacetate ester (EA) and

2 Wabnda b palconto 1 BHCITRe afdtd Biale Rps Autidired bF10 ML EA. The
4) camlbsinled EW@hwesz(s(konGexﬂ)atal hy Igvewl@%ﬁblé pauct. The crude product

28;6@@1%56 "Z‘I)ﬂk?ll'\lh(ei’:\‘)%%% Smer‘%é"Hr g@p&gpys mins, the black oil was

'( gg%%gzgf%%ggl)c?ntgfu%ggn?éa&b%g)\g#ie(rgg)fl %@as@dﬁé’d toka;/l?sorb the colorant.
( C&ﬂéS):emehe‘mlj«bn uifded vagjuna| ki igydf, co(i@opmj 4. W}&): -ohtdiydd, as reddish oil,

NI 0 P30 gl vy B PR

(C'I‘hgerkdl?dti%' dehalogERdtionREO IhedediR? 3 and couphn% with the initial aniline
(C -C4)-al koxy-(C -C4)-al kyl, (C3-C8)-alk

( cgymyiuqm@ynn;ated eomcmBtanh withsd to givRSBe bam@dmst46,f\m5nfound to be a
th I)r%g?gl ys1deog cﬁgﬁ (ﬁ/bt#)&) n&h{tl ge&oﬁ‘é o\moﬂ oloygh ?rbther unknown

bonded NMONO=

Sphﬁpuﬁytﬁdsltbr therigwWieldhof &Ibadldsuédl 9mdube4 nAddiag en aatdicmagent such as
may. conprise 0 .to 3 addjtional heteroatons sel eaﬂt}fgg .
gnce neutralize

{1 eiaie Kb agftisaridto thehudiosamation fEpecied 1 pratepate
th . . it i . )
oS} FERBLAY L o SR R icd of 4 i any vy

O Undesinp)l- adnkpyetition @f-1@uldipleatdaotign paths @nd )divakingl chemoselectivity of

-(C,-C 4)-al kyl, " 4), CON(R6 R66), . .
y rf%éx (reéﬂlpg)fggnt,\%m?%&@c%ﬁ(ﬁ Pglgrqu}p(o &E%&g\% CIL-PGI)OICPIC been
or re%%@@smgﬁl@ly & H¥lliterFRive, e AwhéPrRduciRR haloddoRnpbRihlis to olefins (cp.

particulariy preferably: independently of one another
( CGeqyst-ahl kyDrg. Clems89,(IR8MYLFEs BB 1))(.Ci - C4) - al koxy- (C
i- C4)-alkyl; or R53 and R54 formtogether with the
nitrogen atomto which they are bonded a 4 to

10- menbered nono-, bi- or spirocyclic ring which,
apart fromthe nitrogen atom my conprise 0 to 2
addi ti onal heteroatons selected fromthe group of
oxygen, n|trogen and sulfur mhere t he heterocycllc

e L T Y 1
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pl anes of the two rings being perpendicular to one
another. In the fused ring systens, two rings are

WO poweoBisget her in such a way that they have PGIER100T801216

in common. This type of |inkage involves an "ortho

fusion". Bridged ring systens @e ring systens having

a bridge of carbon atons and/or heteroatons between

t winterestagjlpde rrbp&nitiorrg:xpérimemtis nging Kt Hewenng bfj the hydrogen pressure

reaspo e r ans.in. th ontet of. the . .
or 838nictpl ERETGRE 2edXHan e it G 1S Sibsantially Sffagiyiclds obtained
t egRRdralay, §oREsh 2RI 06 c%@%ﬁﬂie@ in!the t&R1i6R Bir@ﬁ‘ély reduced the
of the présent invention, a "chemcally reasonab

r agiebddf campoung 4dspectivoet lyfdragenppessuierappbedou nds of

the formula |I preferably means groups which have no

het er oat om het er oat om bonds between the i ndi vi dual

menbers of the groups. A "nonaromatic" ring neans in

the context of the present application preferably a

ring which is saturated or partly unsaturated. In this

g(r) nes;“.%t | %onraﬁl\?ae !gxlr atm . 1 Q éaghloro-Z- n-
pl ur aémﬁ)\)lsﬂfendmﬂvrﬁmbﬁi&dﬁth MOAQ@ partly unsaturat ed
ring is not aromatic. The term "nonaromatic" in the

context of the present application also includes
"nonhet eroaromati c" rings. The conmpounds of the
fornu may have one or nore centers of asy :

d in

The cQ unds ofCt he formula | may t her ef or eHeXi
the form oN=Niei& I acemat Bs~2@gyAtoRNMer -.gRr i ched

m xtures, purellenantioners—diastereoners ayd xt ures
of diastere 7 resent invention en
: N

all these |sorrer| c forms of the con‘pound§ of

formula I . Th se_jsoneric fornms may be obtaised by
known et hodé ALGR )If not expressly described in sone
cases. Pharmaceutically acceptable salts are, because
their solubility in water is greater than that of the
initial or basic conpounds, particularly suitable

me di(ehénykgiszend)-#6rdichlvres24n-paonydsubigayl)-paumidine (6. 0 g, 0.018 mol,
t
OIETEEEH BB ARARDEAINE a8 16 40 oBHI4 AR Zine powcer

CO(§2% pdee, 410 g,10c050nu6N) Ricoey. pwes sdidetl in eéquienes. Baadtivon completed in 5-
a(:| ds such as hydrochloric acig, dr obr.om c
&9 priss jaad tﬁ%ﬂ%ﬁ?ﬂeg PRISHITE Wasi Sicred Gaodt presite et Apalysis of the
ange Qfio nERMrE @CLéSM%ug]h)v@e?l ohé Hoﬁﬁt?dﬁplp?od&? &nly had been mainly
<§I1 %enzenesul fonic enzoic, citr
et ﬁamduthhleapea‘dadrﬂm mplegulax:rmss:g)f @byxmqtcd product 4 and supposedly

th t
et REBaR A o ie aBf dromg AetinosdReen ot F Evipigine core

t aSh@Jtit&in?ﬂledaceﬁ’é‘ héiakdith iﬂlée[sﬂ@%& Ul dithbiyiumCfofRia@ddi@ not change the
basic saltfs are ammonium salts, alkali netal salts

( squtgoms of girgastiond pot assi um sal ts), alkaline earth
nmetal salts (such as magnesi um and cal cium salts) and
salts of tronetanol (2-am no-
2- By By tINSL (pherdy i feavigdiGichlods-2t(harop sl fetyl)-pyrimidine
| ysine or ethylenediam ne. Salts with a
phar maceutical |l y unaccept abl e ani on, such as, for
ex l.e. hi; Q
S £ DIEbRE O304 .80, 4 PUL PARERANS 04 U ot i wte
t heSIBrmmar Afftengoalingp tor Of‘ia;aimlnre (0.3 ga0Ha2 eudl, dads yq) was added,

Pt ae NI Mo o485 mel P B SHARSH A Sarcl %o mr). The

pm{)ﬁhﬁal Qfgé &bt ¥ thid i8¢ 36 €hin¥.aln %fe?ralléls 2qhid ?f(ﬁiy[‘ barbituric acid
refers to any physiologically tolerated derivativé of

a conmpound of the formula I of the invention, for
exanpl e an ester, which on admnistration to a manmal
such as, for exanple, a human is able to form
(directly or indirectly) a conpound of the fornula I
or an act | ve met abol | te ther eof Phy3| oI og| cal Iy

L, . B o o o "
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where the ring systemmay additionally be substituted
by F, d, Br, CF3, NO, CN, (G- Co6)-alkyl, O(Cr

w@Bjosapisgs , (Ci - C4)-al koxy-(C,-C 4)-al kyl, PCT/EP2007/001216

hydroxy- (G -C 4)-al kyl, oxo, R37), CON(R38)(R39),

hydroxy, COQ(R40), N(R41l) CO(C, “C 6)-al kyl, N(R42)(R43)

or SQ2CH3; very particularly preferably

hy(ﬂ'Scﬁg(O(@B -n34) 18 dqy) wesGlilutedin abalytion of NaOH (16.9 g, 0.423 mol, 1.05

RPN S A NE L

C OHP hif At O, heBikAITe Hag Ttehdl. ThE @8kd WaSWhiRAIViEWaRE until sulfate
oxygen, nitrogen and sul fur, where the ring

stem ITHX
adbee i 6ihalw dake s‘cags‘tacumne(tne@yatmo ©., 1023 g@y 5-(mhepyl-diazenyl)-4,6-
k V)
(CHRS A oPEsu R it St e obtaing el 88%: purity:

0x95%CO(R37), hydroxy, N(R41)CQ(Ci-C 6)-al kyl,

N(R42) (R43) or SO2CH3; in particular preferably

(G -Cg)-al kyl, (Ci-C4) al koxy-(G -C 4)-alkyl, a 3 to

10¢ : - I i [ 0
onSBR rTeTRRA eyRline P2 £B; LORD s LIRELRTE Sifred Hihed r0°0)
t helugy Wfth@prodaygfom siep & QL 1R, 01086 Iblf 10, eq)tie meethyleyclohexane (75

St ddi_ t Iy b bst] t d
o n% Cte;&n?erg; K?A eqI )Olygsn@a & rq.e\]“a% 1?1 | ut ¥ Bg]i w for 5.5 h at 90
ke
hy °C, oxygaél\l‘(‘éh wM%ﬁé‘)’ed( @def:v% ulﬁill ’Ylllen m@mchclﬁﬁ?e)(ane was added
paafteroumlobad tp&. T1 wsuishcd by preadfodd wiatey (rgmm@,wamted:Ncho; (100 mL)

4) a I kyl ,

ey b mED B yani<s bhase,pRerE i bt e £el pad. After
gr Sy eroduey3,aalit 8aaburlte: 98%.
suﬁé;f?vt'“%‘g‘ﬁ%g‘ﬁ?? B e B R
et hyl, nmet hoxy, oxo, hydr oxy, SQ2- net hyl ; i n
particul ar very particularly preferably hydroxy-(C -C
4)-al kyl, (G -C8)-alkyl, (G-C)-
al 4 oxpedubliof Y -R{ph¢hyl-diBAAH) A, 6-dichldtg-25 @k grop Aeulfenyth-pyrimidine to
t he group: V\,here the ri ng syst em may add,ltl onal be
subst3-a] _ﬂ‘. SOneighlg 2 DA PEQD Y ln CPITITHE) y| , et hy|
met hoxy, oxo, hydroxy; vvhere R35 R36 R37, R38, R39
R40, R41, R42, R4A3 have the neani ngs nentioned
absx(phényl-dla\zerr}y)-p,éltdwlﬁufcaz-l(ny -ppopyi sui feeyl)-pybmidine (6. 1t ige 0.019 mol,

O s TR B 36 L 508 e 49 Y, e poweer
pa(éz% g{n%f b)Y {b@)‘z@ﬁﬁ&ldl@%%ﬂeﬂﬁmm mfofRe 3 A 6!;};60 mol, 3.2 eq.)

t he nmeani ng bond al kyl ene; preferabl
bowme addad 1r( Slqpyrce. Bml)oa co@pN(tRB@ I)QIRM the mixpire was filtered under

i BB B e S o B O BT 5T 8hpa over Raney
f UN‘i lter62hetwist Gadi ghts 109d RsatiRms, for 9 Mbe/Depedte EKXNII @V activated Ni
and S, where the rings of the structure nay

spratalyst, Megdssafpradurt siodp #itd gd 8. 08%0%@@6& ﬂ?@ Presyre was released,

foﬁ%‘rqu\%f %Wseﬁgs‘?h%)uenéwde%&w% %R]Er%c%g’j &te(;xgl,le remained 23 g

O tdactiéBinigthieywas {dillified byad 1kakyHCCHAT, ditratddyby, n-hexane (30*3 mL).

(G- Co)-al kyl al keny C6 aIk L, .
co@mfymb(f@émswﬁmﬁwmtmeﬂa@t&%afﬂ @Q  piifgygilica gel (1.0 g).
) f4nkY; - -
epen é%tz‘ﬁ‘yﬁéﬁ Q%Eﬁ%%nofaﬁllgréolvéﬁg C§ot|:§5d'?l gg amino- 4,6-dichloro-2-(n
paptqulshlfeﬂy;l)—pymhehmglpynty 98%, pickd &S%ndependent ly of
one another O 1, 2, 3, 4;R47, R48 are independently
of one another OH F, O (d-C 8)-al kyl, CON(R49) (R50),
N( a1k PR ERAbn sdubRed &ffxdmplSR ambs) . SX2Me, CN, a
3-10 nenbered ring system fgaw ng O to 3 heteroatons
sel ected fromthe group of N, Oand S, which may be
substituted by one or nore of the follow ng
substituents: F, d, Br, CF, (G-Cg)-alkyl, O
(C -C8)-al kyl, (C, -C4)-al koxy-(C,-C4)-al kyl, CO R56),
0XO0, OH; R49 R50 R51 R52 R55 R56 are

I 1 o o o o, ' o .
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i ndependently of one another (G -C8)-alkyl,
(C(R58) (R59))qg-R60, (d-C 4)-al koxy-(C - C4)-al kyl; or

wWR2®7/093368 R54' form together with the nitrogenPEr/@P200T001216

whi ch they are bonded a 4 to 1Q-nenbered nono-, bi- or
spirocyclic ring which, apart K omthe nltrogen atom
may conprise 0 to 2 addltl onal heteroatons sel ected
fromthe group of oxygen, nitrogen and sul fur, where
the heterocyclic ring system may additionally be
substituted by F, O, Br, CF3, (®,-C6)-alkyl, O(C -C
8)-al kyl, (C, - C4) al koxy-(C, - C 4 | Kyl droxy-

(C, -c4)-al kyl, oxo, °k8qR64) hydir ofly, m@g 0 Gt
6) - al kyl, or S@( )y-alkyl; _R8G OH,_ F, O (CYCSN
6)-al kyl . N(R74 dL 6) al kymaoa@goo ce) al Kl A~
3-12 nenbered fo- N pis spirocyclic ring Hihi c']H y
conpri se one or rmre1heteroatom§refdrazmthe group of N,

Oand S, and the 3-12 nmenbered ring may co Fse
further substituents such as MS NC2,
CN, OCF3, oxo, O (C, -Co) FafiA -C 4)-al koxy-(Ci -C

4)- al kyl, (C, -C 6)-al kyl—TClei&8d%al kenyl ,

(C2-C6) -al kynyl, N(R76) (R77) and SQ2(Ci -06)- al kyl. In
a particul preferred enbodi nent the radicals Cl
R53' and RSKj\?ve th@ nmeani ngs: R53' and R54' foruN

t oget her wi

NN DAL Ogen agom\b le\lhl cllgang{ﬁy,_'are

bonded a 4 to 7- nmbar ed nonOcyc ¢ _ring

fromthe nitrogeg-a sffay~conprise 0 to 2 additional
het eroat ons sel ected from the groupyigf: sgsygen,

nitrogen and sul fur, gvhere theheterocyclic ring system4d
may additionally be substituted by F, O, Br, CF , NO2,
CN, (C- C6)-alkyl, O (d-C 8)-alkyl,

(G -A)-al koxy (G -C4)-al kyl, hydroxy-(G - C4) al kyl ,

h droxy, COQ( R7

R Qre -2- (n-propv sulfenyl)-pyrimidine to

@nky preferred
t he

nmeani ngs: R53" and R54' formtogether with the

nitrogen atomto which they are bonded a 6 to 10-

menber e@ DRTEPPRUAPLRAFYING ring which, apart fromthe

nitr oge 128¢ NaOH
1 O9oR S AR AEMPRIR i B b AU KILARL procodure: 1283 N

ni t r ogepeliatsiwste disaolvedh& 660 il didest. eratary 00 gNn-iAdg\lloy (50% Ni w/w)

é}égt em may ade (1t& |Sg% éﬂ‘ﬁ ﬁj’ ﬂméd Q%}% éli EW q'l-te@nx&lre was kept

4) - al ko%VS(f@ A@eﬂbh‘e%lnﬁi/é all Ws%)zle(( Ghe ﬁs ensfrkwhs difésted at 50°C
OO R64), CON{ R65) (R66), hydroxy, OOQ(RY
N( R67) C@(r(jo.rmng)wn gep]tle sn(rmgﬁ‘imp sgsrpeg@g(l @as cooled at 0°C, washed

Che'r auptaPT il ¥afRR 2D i Hioptt BHES A TnBl R Bthed in -

and RS54 prdpandl) tobd) &bhfie being 208 enlr(l=tRafm©§2 INiat 0/tghmWhi ch
they are bonded a 6 to 10- nmenbered bi- or spirocyclic
ring which, apart fromthe nitrogen atom nay conprise

O0to 3 ﬁdéhéﬂ] QnAledGios" %?Pﬁ)rg%%\ﬁﬁts fromthe group

of oxygen, rogen an re the heterocyclic
ring sy§t(pmnyi‘rdhﬁdm)tl) -djpadichl osDgh-ipraptydsb] foyyl)~pyfimidibe (6.1 g, 0.019

G C4N)o%1,k]o%§ Twas %}g{él@%ﬁ%atﬁh@ﬁx@gﬁ@%ﬁy' ropangl 122 mL)

ox0, O 64 )orc g@s\{(rﬁﬁé? é\%ﬁ@dllgmg Watet bafi¥eX 573D to 40°C for helping
N(R67) CO(C, -C 6) - al kyl , (R70) or

S2(C, - dxs;olainwbhd Idned ma;myalpashar@ of findly dppelfsed material was

ﬁenggldhggm %’g I&E@g' &f(gg?ﬂ Q%snglgpﬁzﬁ %‘{1 d?ar%momum formate (3.8

nitrogen atomto which they are bonded a 6 to 10-
menbered bi- or spirocyclic non aromatic ring sel ected
fromthe group:In a further preferred enbodi nent, the
present invention relates to conpounds of the genera
formula I, in whichY and X have the follomnng

N7 N s\ / NN~ NI s\ 7 N T [ —

s/\/
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6 to 10-nenbered bi- or spirocyclic nonaromatic ring
whi ch, apart fromthe nitrogen atom may conprise 0 to

wWQ2@ddvBsONal het er oat ons sel ected from the grBUPER{007/001216

oxygen, nitrogen and sul fur, where the heterocyclic

ring systemmy additionally b substit ut ed by F, d,

Br, CF3, (C C6)-alkyl, O(C -C8)-alkyl, (G -

C4) - al kng OQQﬁlel@&)eqa)l werk addgdin(anue@@; ’@ezr)aaqion)cpmpleted in 10

&?%67) 1@3 z)s @%%\tlg(fgy }‘a(d|$6 6&6@? {rp;?%r)y 6§d9%%uregi réaction broth,

S2(Gi - %re%hléﬂ/t'he r&@gogﬂnxtﬁre @as( ﬁ:ltere&:@%rélté‘iﬁé under n1trogen
N(R74) C(C , - C6) - al kyl, 3-12 menbered nmono-, bi -

spir ocyatmqsph@mam Ilatﬁ wastaydnpgenhtedor Llohgurs 9@2&)6?6‘ 1.§Mpa over

315 moRgBroi 1o Wy~ eanp, loRlipthaied i v Bt Mcascd

SUCh as pht oEkolvéits wakrentdvdd ubdér re&%ed%@ure%% C. The remainder of
Og al kyl, (G -C4)-al kox al ky

( C C6) 2&g kgaptlor( m2xtaE) was a(:ght}pg by @Qn@@§ /OdﬂQWﬁd were extracted by n-
N( R76) ( e/ y,

P 2®) e oS e S e B PLES RO O

t he conmpomplitelpirafispareperefaifilfration/tie pivodutt wis rebovered by solvent
radi cal s and groups in the conpound of the forr}ula I b

have t h&vamomtoRehhe Hiskh arﬁ@aﬁ?qq@sn /meyeith apprexP8% purity.
conmpounds of the fornmula Ib is preferably (G -C

8)-alkyl, particularly preferably nethyl. In a further

pr éf eR ecrtiemndci- (phehyl-dihzenyhekédichiore nfn-propylstlé¢red)-pyrimidine to
conmpounds of 1 h \ h OL Q and B are: ~

O L- QOO & HETQFSap B-Ph , , HFRE3' and R54'

in each case optlonally be substltuted by one or nDre

of the radicals F, OH, oxo, (G -Cg)-alkyl, O(G-C

8) - al ky Essen@allycahe mlakthW(i@amcd eutley described it sngtien Aibeabove,

? L:f S: ggl { ﬁ&?yﬂq& ﬁil 8% L‘gé)emg’loﬁ & tglgs;t%glg)(vas \{:\(q'fohe%owdered

opt i OnaMaﬁe)bﬁl sotpiidihg | 0% Mo @rusa REEE-Nif BKI@1 W 1.2%). Endpoint
af orenenti oned radicals; the groups are preferabl
ﬁ‘imbqaée The

unsubst of tragden wey determingrhby meniterng/hysragay coppymp

the gro §,0 0 onal Iy be
substit g&é%alngg?agrgaA’ 1 59?UIﬁ’gqu}f)or enment i oned

radi cals; the group is preferably unsubstituted; in
whi ch the radicals R53' and R54' have the foll ow ng
meani ngs: R53" H, (C,-C 8)-alkyl, (C(R58)(R59))q-R60,
(G -CA)-al koxy-(G -C 4)-al kyl, (C3-C8)- alkenyl,
(C3-C8)-al kynyl, CO(C, -C8)-alkyl, CO(CH)O0-O(C, -C
6)-al kyl, CO(C(Ro 1)(R62))rN(R76) (R77); R54' H,

(G -C8)-al kyl, (C(R58)(R59))qg-Re60,

(G -CA)-al koxy-(C,-C 4)-al kyl, (C3-C8)- alkenyl,
(C3-C8)-al kynyl; or R53" and R54 formtogether with
the nitrogen atomto which they are bonded a 4 to
10- menbered nono-, bi- or spirocyclic ring which,
apart fromthe nitrogen atom may conprise 0 to 3
addi tional heteroatons selected fromthe group of
oxygen, nitrogen and sul fur, where the heterocyclic
ring systemmy additionally be substituted by F, d,
Br, CF3, NO2, CN, (C -C6)-alkyl, O (G -C8)-alkyl,

(G -C4)-al koxy-(C,-C 4)- al kyl, hydroxy-(C

,-C4)-al kyl, oxo, CO(R64), CON(R65)(R66), hydroxy,
COO(R71), N(R67)CO(C,-C 6)-al kyl, N(R69)(R70) or
S2(C,-C6)-al kyl; R53', R54' are particularly
preferably: independently of one anot her

(G -C8)-al kyl, (C(R58)(R59))g-R60, (G -C4)-al koxy-
(G-C4)-al kyl; or RB3" and R54'" formtogether with the
nitrogen atomto which they are bonded a 4 to

10- menbered nono-, bi- or spirocyclic ring which,
apart fromthe nitrogen atom my conprise 0 to 2
addi ti onal heteroatons selected fromthe group of
oxygen, n|trogen and sulfur mhere t he heterocycllc

e 1 . " g
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whi ch | i berate al dehydes, such as paraf or mal dehyde,
resulting in correspondi ng substituted aromatic

w@ 2006093368 ¢ aci ds whi ch have a hydroxyal kyl subST/EP20e7001216

in the position ortho to the CQ%boxylic acid group,

and where appropriate preparatl n of the correspondi ng

bi cyclic lactones fromthe substituted aromatic

carboxylic acids which have a hydroxyal kyl substituent

EE,the position ortho to the carboxylic acid group, by
M nation of water; ii) subsequent reaction of the

substituted aromatic carboxylic acids which have a

hydr oxyal kyl substituent in the position ortho to the

cardboddgthod ofsynthepizinga compaimat ef tgppularlri ate of the

correspondi ng bicyclic |actones, with a hal ogenati ng

agent, resulting in the correspondi ng

hal oal kyl -substituted aroyl halides; iii) subsequent

reacti on of the hal oal kyl -substituted aroyl halides

with primary aromati c amn pes, 4§ subsequent

cyclization of the resul rgacti on products by

addi ti on of base to give pyryrdong-fused aromatic

conmpounds; and iv) where apfropyiate further reaction

of the pyridone-fused d?%nat}f/dgnpounds; resulting in

t he conpounds of the fornmula |I. DRgendi ng on the

substitution pattern of the conpounds of the geneHm

formula I, the desired conmpounds are obtained directly

after the reaction in step iii), or a further reaction

( st epvhergin RE R aees dndepengratly, efproops fluare, and whersin R3 is H, alkyl,

obt ai ire und ; r f .

Sui ¢ ARV SR o AUGRARE U Pl DL RE eyt o) belng tincar or

I ndi Vbranchled ahé grefefablyneciag @@ le@e0 hikyt)enbmp pocferablyeieing C1-C4 alkyl,

known to the skilled worker. Preferred enbodi nents of

said steps, as well as the preparation of the starting

subst : ' .di QRMpL

skille V\D}r%g?é %é{?%%%ﬁﬂ?%(%%&%%edé%e?y%y of‘hgfgﬁfnél fall

in said schenes and net hods, and exanples. This

invention further relates to the use of conpounds of

the formula I and theirphasnaceuti cal conpositions as

MCH receptor |igands. receptor IRgands of the

invention are particul a 'kréﬁtﬂ as podul ators of

the activity of th ole o in

regul ating the eneTgy4ualance has noWw be wel |

docunented (Qu, D. et & . NaturerZ 380, 243-7;

shimada, M et al. Nature 1998, 396, &Y0-#p.Chen, Y et

al . Endocrinol ogy 2002, 143, 2469-77; Endoc?inolog}l

2003, 144, 4831-40; Review. G Hervieu, Expert Opin

Ther. Targets 2003, 7, 495-51 1; Shi, Y., Peptides

2004, 25, 1605-1 1). There are also indications that

MCH ant agoni sts can have_a beneficial influence on

cent raharginr RIR%R3 dirgodefited 8sicaboye, nFBrtoedaapd ewherein each R4y,

anxi , [ al... .

e unndogRheS, i fRDESE, HTalelfy Riflio B fibrglr is ot or alkoxy,
Expergrefepbly isKhBC6 alleyl @& tatk 02§ Ofon-datalf&al iylor it @hthlytic amount of
S. et al., Drug Dev. Res. 2005, 65, 278-290; 5%?k, B..,

Dr ug Ae\lOMREENOUs@EBanss;  noaruetaln@ptalysh nigo Hhieis cSFespending  hydrazo
type | lyyy suitable for the treatnent

and/é? ngiﬁfﬁgﬁﬁ%¥ﬁﬁ. obesity 2. Diabetes nellitus,
especially type 2 diabetes, including the prevention

of the sequel ae associated therewith. Particul ar

aspects in this connection are - hyperglycem a, -

i mprovenent in insulin resistance, - inprovenent in

gl ucose tol erance, - protection of the pancreatic b

cells - prevention of macro- and m crovascul ar

di sorders 3. Dyslipidem as and the sequel ae thereof

such as, for exanple, atherosclerosis, coronary heart

di sease, cerebrovascul ar disorders etc, especially

those (but not restricted thereto) which are

' o I e o o I T - I .
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conpounds are suitable for the prophylaxis and, in
particular, for the treatnent of excessive weight or

Wo@R®@3i093368 The conpounds are further suitable fRCT/ER®07/001216

prophyl axis and, in particular, for the treatnment of
type Il diabetes, of arterioscl%rosis and for
normalizing lipid netabolismand for the treatnent of

hi gh bl ood pressure. Copbipati ons with ot her
medi canents The conpoun the inventi p can be
adm ni stered al one or i e-uinatiﬂn wi t/h° one or nore
further pharnmacol ogi ca N sU ces which
have, for exanple,lg§giiicialbefect [get abol i c

di sturbances or di s frequ \assfyci at ed
therew th. Exanpl es of such nedi .
nmedi canents which | ower bl ood gl ucose, antRﬁiabethﬁs,

2. active ingredients for the treatnent of

dysl i pi dem as, 3. anti at heroscl eroti c nmedi canents, 4.
antiobesity agents, 5. antiinflammtory active

ingredients 6. active ingredients for the treatnent of

el | QORI 4 $IBAE stép cARKHENTPRRRbEdhaRhS SHE hiBALEEbARPGEd TTT with a
8. active ingredients for t’he treatnment of  high bl ood

pr es sheterogeneaws Nireatalysfrte diheegnmspdund of fentuleht nent  of

heart failure and 10. active ingredients for the

treatment and/ or prevention of conplications caused by

di abetehol ofatSAL 1 2éRfadtérised dh akRRE hétkrogRfbduéeNi-catalyst is Raney-
ingredients for the treatnment neurodegenerative

condiNickels 12. active ingredients for the treatnent

deseases of the central nerveous system 13. active
ingredients for the treatnent of nedi canent-,

ni gotMethodosf élaizwhQl chathdtetisednin téat thai redicihg evgentThsed for the first
can be conbined with the conpounds of the invention of

the fi6A¥RIIoA stepiip notya metal prmitedmefaliydaide reagent.

i mprovenent in the effect. Admnistration of the

active ingredi ent conbination can take place either by
sepgarMethoddrfi claistl;, ahamcteoked ire that tthes eedueipgeaeah is selected from the

the patient or. in_.the formof_c i natj.on progduct.s, in

wh o FReSing Pt srroatiifes: 76 M difipdep Pl Skt hercof and
one phaLhhRCAMLIaaAIPLGRataliedly fedsb@slePbr RAbX ¥Roys thereof such
i ngredients suitabl’e for conbination products are

| i st eas, prsferably Azincdpmaale,adiee-Peppensalt kouple ombithinoreekdl salt couple,
the Rote Liste 2006, chapt 12: al | | ght - reduci ng
agenﬁg?gﬁﬁéFNSSP?ﬁ%%?é?%éﬁ?@“%ﬁ#%‘“% ﬁg%%ﬁ foned in

the Rote Liste 2006, chapter 1; all |ipidlowering

agents which are nmentioned in the Rote Liste 2006,

chapter 58. Most of the active ingredients nentioned

hekei r - di scl osed;. ] U I C& L. O - Of ‘AN
UoAn JElofl bR, £ 2 e iifod B e RIE hydrogenation s
Roc k wiohtect@dftla hydind geoi presstifecsf at teabtifdiear] preferably anftom 8-12 bar.
insulin derivatives such as, for exanple, Lantus(r)

(see ww. | antus.con) or Apidra (r) (HVR 1964) or those
degcriB@ddiot R AREErséd Ry hal\hedbdiding At 1944 hiRali dithionite/
insulins (see US 6,221,633), inhalable insulins such

as, fabkalielxsinpgencarbrudse and/Or Jing/ammanium fematers such as,

for exanple, IN 105 (Nobex) or Oal-lyn(tm (Generex

Bi ot echnol ogy), G.P-1 -derivatives such as, for

exanmietho@ %€ BRih &€ chdradtéied tin @&t Rloldrhaseh ytthe ZhaxAmonium formate
been di scl osed in W08/ 08871 or WX005027978 of Novo i
Nor dieorplads 1:)i nS yebiol sk whersinothe zeelaraiatio of Zny educt of formula IT is 1-
VKDO/§§§31 of Beaufour-1psen, Pranmintide Acetate

(Symin; Anylin Pharnaceuticals), and orally effective

hypogl ycem c active ingredients. The active

i ngredi ents include preferably sul fonyl ureas,

bi guani di nes, neglitinides, oxadi azoli di ndi ones,

t hi azol i di ndi ones, gl ucosidase inhibitors, inhibitors

of gl ycogen phosphoryl ase, glucagon antagoni sts,

gl ucoki nase activators, inhibitors of fructose-

S~ 1 . I T T s o 1 oy T A
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nore than one of the aforenmentioned conmpounds, e.g. in
conbination with a sulfonylurea and netformn, a

wa@ ndo7o93skair ea and acar bose, repagl i ni de and nmepdDEPIN7/001216

insulin and a sul fonyl urea, %plln and netformn,

insulin and troglitazone, |ns in and | ovastatin, etc.

I n one enbodi nent, at |east one conpound of the

f oBmMethodiof Galmi hj chasacserised io dhasi nrait auh Rl bding para-C1-C4 alkyl or
substancgﬁ ¢@%§h |anu nce hepatic glucose production,

such R a8 " a “inhibitor of glycogen

phosphoryl ase, such as, for exanple, PSN 357 or

FR- 258900 or those as descri.bed i n WO2003084922,

WOP0 0Miethind B8 clainmd pdsaaderisgd 30 thet n¥2005067932. I n one

enbodi nent, at |east one conpound of the formula I is

adm ni stered in conbination with glucagon receptor

any eaueihol Sfeleh 12 Sharh&terigoganmha R3As 4700 C10-alkyl-thioether, preferably
NNC- 25- 2504 or as described in W20041 00875 or o
W2 005 88516€6-alkyi-thinetherymnsr peaferablytis pelecied Ham the gpprr@nsisting of
of th ' [ ' [Aation wth

acti veg %lfégg Py} ‘EAZ n?gg t%stg{’bﬁsgg{é&l ?%ﬁmg anpl e,

RO 4389620, LY— 2121260 (W02004063179), PSN-105, PSN-1

10,  GKA-50 or such as described in W2004072031,

VoRbohserpewnd eidonnaledl21, W 06016178, WO 00058293,

WO 00183465, WO 00183478, WO 00185706, WO 00185707, WO
01044216, GB 02385328, WD 02008209, WD 02014312, WO

0246173, WO 024810o,\§ 10259786, WO 03095438, US
04067939, WO 04052869,
19,

EP 1532980, 3055482, WO
04002481, WD 0504 ‘ 05123132, WO
03080585, W003097822 V\DNM‘GB WO 05063738, WO
05090332, WO 04063194, WD 01020877, N 03000262, WO
03000267, WO 03015774, WO 14, //WD 04046139, WO
05044801, WD 05054200, WO M‘OOSOSGSSO WO
05080359, WD 05080360 oder WD 05121 1R8. pn one
enbodi nent, at |east one conpound of the formula I is
adm rorsf derethla ¥ conbi nation with an inhibitor of
gl uconeogenesi s, such as, for exanple, FR-225654. In
one enbodi nent, at |east one conmpound of the fornula I
is adm nistered in conbination with inhibitors of
fructose- 1, 6-bi sphosphat ase (FBPase), such as, for
exanpl e, CS-917. In one enbodi nent, at |east one
conmpound of the formula | is admnistered in
conbi nation wth nodg of s of glucose transporter 4
(GLUT4), such as, fo mpl e, KBST-48RAD. - O Lee et
al.: Arzneim -Forsch. 0 -Ng4 (12), 835 (2004)).
I n one enbodi nent, at |eastqone c nd of the
formula | is adninistered in conbjnatibn with
i nhi bitors of glutam ne-fructB&&- N tufphate
am dot ransferase (G-AT), as are de for exanpl e
i n W2004101528. I n one enbodi nent, at Ieas one
conmpound of the formula | is admnistered in
conbi nation with inhibitors of dipeptidyl peptidase IV
( DPP- IV) such as, for exarrple vildagliptin

gEI\A/E 9ffln1§| tl%glg!ﬁpt g %ﬂﬁ% rghtp @%{rjl a%{gl géwhgw R3 is H, aralkyl,

619, an T e or branche
descr LG T EBo sy Sy Rt 2R Ml s or branched

VO2 0 a0 538 bl BRing S01-23 02k y\GR OG5 2Bb8y being C1-C4 alkyl.
PCT/ EP2005/ 00782 1, PCT/ EP2005/ 008005,

PCT/ EP2005/ 008002, PCT7EP2005/ 008004,

PCT3 ER20Rp6 @B rmble VIO 2005 012874.2 or DE 10 2005
012873.4. I n one enbodi nent, at |east one conpound of
the formula | is adm nistered in conbination with

i nhibitors of 11-beta-hydroxysteroid dehydrogenase 1 (
11 B-HSD ), such as, for exanple, BVI- 2733 or those as
are described for exanple in WO2001 90090- 94,
W0200343999, WO20041 12782, WO200344000, WO200344009,

VAN NN A A A PN — VAN NN A A A PNPN A PN VAN PN LN A A PN PN VAN NN A A
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Drugs of the Future (2001), 26(9), 873-881); DA
agoni sts (bronocriptine or Doprexin); |ipasel/anylase

WO pivi71093368 s (| i ke those described for exanpl e PGT/¥E2007/001216

00/ 40569); inhibitors of diacylglycero

O acyl transferases (DGATS) as escri bed for exanple in
US2004/ 0224997, W2004094618, WO200058491,
W02005044250, WO2005072740, JP2005206492 or WO20050
13907; inhibitors of fatty acid synthase (FAS) such
as, for exanple, C7/5 or those as described in
WO2004005277; oxyntonodul i n;F ol eoyl -estrone; or

t hyroi d hornone receH%Nr aggni sts such as, for
exanpl e: KB-21 15 or tTho descri bed in W20058279,
W0200172692, W200194293 03084915, WO2004018421
or WO2005092316. In odi ment, the further active
ingredient is leptin; seeNTo Rﬁxanple, " Per spectives
in the therapeutic use of |eptih", Sdlvador, Javier;

Gonez-, Anbrgsi .. Javier;. Fruhbec na, i inio .
on PEE Sois L SAEYT ot gty e or giSEhop i, i dliyt moiety
enmboQeRNfineat M7 BritidHR8 andC thr¥RrabEbEket1-C30 alkyl, more preferably
dexanphet am ne or anphetamne. In one enbodi nent’, the

f ur t hemgdet-Odaalkylgr edi ent is fenfluram ne or
dexfenfluram ne. |In another enbodi nent, the further

active ingredient is sibutramne. In one enbodi nent,

the further active ingredient is mazindole or

phenterm ne. In one enbodi ment, at |east one conpound

of 13-dethed pfisynthesizingglpempaunsrafdormpla dnbi nat i on wi t h
bul ki ng agents, preferably insol uble bul king agents

(see, for exanple, Carob/Caromax(r) (Zunft H J; et

al., Carob pulp preparation for treatnent of

hyper chol est erol em a, ADVANCES ‘N THERAPY (2001

Sep-Cct), 18(5), 230-6)Hﬂ§aro is a carob-containing
product from Nutrinova, itkon Specialties & Food

| ngredi ents GrbH, |ndustriepar k' \jdchst, 65926

Frankfurt/ Main. Conbi njﬁ' W tfy Caromax(r) is

possi bl e in one prepar on @ separate

admi ni stration of conpounds of thB3fornula | and
Caromax(r). Caromax(r) can in this connection also be
admnistered in the formof food products such as, for

exanpl.e, .in bakeryproducts or eslibars. ] n one .
erpod e RiaR2askandgnradef sHREP o Oee: fos RPN RP & H, arlky,
adm nisfl &5rg6lah RKGREHRE BRhIK9hibkther, Mialkyl moiety being linear or branched
(Phosphodi esteraSe) inhibitors such as, for "exanple,

des crand enteferably b eiog/ OFCIAllol, mereoeionbhgbeing &1d kalkyl,
enbodi nent, at |east one conpound of the formula I is
adm ni stered in conbination with NAR-I (N cotinic acid
r eceﬂ:bﬁig 'sﬁhgoﬂiesﬁt%pswbata@tiﬁﬂ[y dyarggkeatiies td Bgdraké compound of
WO2004094429. I n one enbodi nent, at |east one conpound
of tHermWallla | is adninistered in combination with
CB2 (Cannabi noi d receptor 2) agonists such as for
exanpl e described in US2005/1 43448. In one

enbodi ment, at |east one conpound of the formula I is
adm ni stered in conbination with H (H stam ne
receptor 1) agoni sts syeh~as for exanple described in
W02005101979. I n one erfpodi rent, g | eagyq one conpound
of the formula | is adm ed i conination with
Bupr opi on, such as_ for exanpl% descry in WO20060
17504. In one enboﬁwnp t, at [east e cfﬁpound of the
formula | is adm nisteimred in coRg@-maN on//w th Opi at
recept or - ant agoni sts such as for exanbrgiqg cribed in
WO2005 107806 or WOR2004094429. In one enbodfnent, IHt

| east one conpound of the fornula | is admnistered in
conbi nation with inhibitors of the neutra

Endopepti dase such as for exanple described in
W0200202513, WO2002/ 06492, WD 2002040008, W2002040022
or WO2002047670. I n one enbodi nent, at |east one

Y 1 Y I Y Y I L T Y 1 o
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reducting agents are diimde HN=NH (loffe et al.
supra), Ni-salt pronoted reduction by netallic Li in

wo b@7pppBsence of catal ytic anounts of an ar enePCHREP29ST001216

et al., Fourthlnternational Elséétromc Conf erence on
Synthetlc Organic Chemstry ( OoC 4)

www. mdpi . or g/ ecsoc-4. htm Sept enber 1-30, 2000 ,
Abstract 0020; cp.

htt p: // pages. uni bas. ch/ ndpi / ecsoc- 4/ a0020/ a0020. ht m ,
reduction with dithionite, formate, Zn /H+ or suitable

r edoxyfe ldme?e?oge?)e&ﬁ Ni-08thB8G @nd ProfetaBlyChasedhs Ha, to the compound of
("activated Zn Cu characteristicall'y used in

q uantﬁOtIatllla\IeWh@newcfhl BaR Y are definesd asraboye,h nﬁﬁm $ ard wherein each R4,

7 aerreaneryy fabEoBaboraTRABLLI Py & Bufionseds pllot or alkoxy,

andUnjrefef4bly RX@Mul6ealkylt orrﬁikb)@l ford prierablybvEertia RGSs H (n=0) or at
further nultiple conbinations of such redox couples

such lgast zpe Rdn igielegenitroni um formate. Further, the

present inventors do not want to be bound by theory by

the using the term ' couple' whether formate in

conbj Azbimpound dffornuladl necessarily at |east partly

serving as a reducing agent or is as, as a nere ionic

ligand, sinply well-suited in conpl exing Zn/Zn2+ and
finetuning the reductiop potential of netallic as to

al l ow neatly and quat ively of reduction of the

azo conmpound Il tot

Preferably, Zn is us er 1 eq of

di azenyl educt roula 11, As | [ denced in the
experinental se tR6§ amount s_ of st 2eq. of
Zn/H+ , e.g. Zn/HOAC) |ead tdRéfra ormard and

undesi reabl e reduction of diazenyl nmpeand. |
directly to primary am ne conconittant MAthHexcessive
dehal QQgpatd@r ! nterestingly, this undesirable
out cone outside the scope of the present invention
could not not be influenced by using |ess acidic
proton donors such as ammoni um salts, ammoni um fornate
in particular, or a hydrogencarbonate salt such as an
al kal i hydrogencarbonate, for instance. Stoichionetric
control is decisive when using reducing agents and in
particular Zn for the first'3eduction step according
to the present invention. using Zn orpg.g. Zn-Cu
couple, in a less preferrigg '9§$D,L si bl/e enodi nent ,
acetl¥ c or

in conmbination with fornyc, carboxyllc

acid as a reducing a q@ai the acid conponenN nay

better be dosed to the reaction, fm@p i ng redox
potential. Further, since the hydrazo c owpd |1

newly fornmed is not very stable in acidic cofditilpn,

not only any unreacted Zn but excess acid should be

renoved/ neutralized prior to catalytic hydrogenation

with Ni. The hydrazo product 11l fornmed may subject to

benzi tyiP

condt e P R2 G, PEGRATER, SHER, UEHEb T HeREL 355 H, aralky,
r eactalkyl or $s amaibyﬂathleear alkgithipether, ﬁterajhx:llryomm ltiing linear or branched

condition, it.js,procegedj t .second rate.
rencenindretiabhobBaR G Chf afivtomors Predbatl P RRE iGleC4 allol, and
hydr aziRr&if rmq%OB arld whérB® éae@Rw,,,QHdéﬁeHaerﬁ@owmldg@no or is alkyl or is
m nimzed and the pH readj usted to at | east neutral or

basi @llm*yapraienabm yha@ubbslggmoasamleno tnh 8ueror and preferably wherein
irﬁsg r%a{lky(f alll_ 6a al Zerald '21 }|1 dhgrg)\sn 0 thakﬁt lg%sd ng R4 1s halogeno
not  wndeE SiNOte PoViSD ﬂlﬁDWﬁEretRB rancatcd Mkyl@l&bétﬁeraﬁﬂic\dl‘; preferably
reduci ng agents in the present context, in contrast.

Diimde is readily producible for the first reduction

step in situ fromhydrazine; Cu (loffe et al, supra),

Ni catal yst such as Raney-Ni (Furst et al., (1957), J.

Am Chem Soc 79 5492) or the alloy- I|ke borldes of

~ A" — o ~ [T Y 7 ™ a4 a ~ 1. 1 i
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formed, which exceeded the nol ecul ar nass of the
expected product 4 and supposedly was conpound 5

WO e@alopi3ng) agai n from dehal ogenati on of the pyPCTEB00®001216

core. Substituing the acetic acid with at |east 2 eq.

of amonium form ate did not cgrpange the outcone of the
reaction. 3. Synthesis of

5- ( phelmr -RE dg shpopglthiodthe iradical 2 then- githepyis sn#X enyIR4np # p-altkyl,

yrimdipe Ste Di az sation .. 98% H2SO4 (41.7 Q,,., .

0 Aoty ShRGy 4 Reyh i Wit d ROV $hijHierd R3 s C1-C6

At eralﬁﬁ%ﬂefwa&? tlQlt Cngl:rereaRB hd ﬂ%th@f’?n ?orﬁlulzpll‘lgl%ré"gﬂeferably that where

1. .) was ad | owed by din (30

0. 443R3md CI-I:61alby1|l <)r 1sajmeuhylon fmmnwlaﬂ or I( Sliatrthon eitties is n>2 or R4#p-

m xture was k or_30 mns

par al S0 G5 FIGEY BB BIGP - adnofe fefsiably ey dhen Réchloro
efrdblly WhéRn A1, W& pidferablsQhattth@NR #f0-haekerol §-Hhlogeno, p,o-

,0%23% 1.05 eq )|rI1)1 ?rytqwater Q{ﬁl%elatter@ g P

sol utdibalogene cm@sedllmbg@mwhmem =lpfRer agitating for

45 mn at 0 OC, the mxture was filtered. The cake was

washed with water until sulfate free . The wet cake

WaSSV@@rﬁFdSﬁlﬂrdce&dﬁig t6Q14a. 141 ORardctéri£¥d in that n=1 with R4 being chloro or

phenyl - di azenyl ) - 4, 6-

di hydﬂ‘&(%l?e rﬁbbeﬂ%eg\glm@merhq RPHtioR product were

obtai ned, yield: 88% purity: 95% Step b :

Chl ori nati on: Pyridine (12.5 g, 1.8 eq.) was added

i nl16. Gompoundestcotiiad tdofe’ &f the) pre¢adingyclaimd, chanactedmat in that R1,R2

fromstep a (25 g, 0.086 nol, 1.0 eq) in

met hy‘?rﬁ(i@f)ffhexane (75 m). PO 3 (92 g, 7.0 eq.) was

added dropwise in 30 mns. After heated for 5.5 h at

90 0C, 40 g solvent was renoved under vacuum Then 100

L 12yMethiod eaeradingso anded thd preceding tlaiing, shRatterizedhphtbdt R1,R2 are

by icescold water (100 nmi), saturated NaHCO3 (100 L)

and vWAt®¥P- (100 nL). The organic phase passed a very

short silica gel pad. After renoving the sol vent, got

22.3 g of product 3, yield: 80% purity: 98% 4.

Reduct i on of

5- (phenyl - di azenyl V4. 6-di chl or o- 2- ( n- pr opyl sul f enyl Vpy

rimdine to 5-am no-

4. 6-di chl oro-2-(n-propyl sul fenyl)-pyrim di ne

5- (phenyl -di azenyl ) - 4, 6-di chl oro- 2- (n- propyl sul fenyl) -

pyrimdine (6.1 g, 0.019 nol, 1.0 eq.) was di ssol ved

i n methanol (48.8 nL) and i-propanol (12.2 nL). Zinc

powder (82% pure, 2.0 g, 0.025 nol, 1.3 eqg.) and

ammoni um formate (3.8 g, .060 nol, 3.2 eq.) were added

in sequence. Reaction conpleted in 10 mns, the

m xture was filtered under N protection. The filtrate

was hydrogenated for 11 hours at RT/ 1.0 MPa over

Raney Ni (0.62 g wet weight, 10% | oadi ng, 0.5% M

/ Degussa BKXI | | Wactivated Ni catal yst, Degussa

product code #48.5198. 0000.00) . Then the pressure was

rel eased, part of solvents was renpved under reduced

pressure at 35 0C. The remained 23 g reaction m xture

was acidified by 6 1 nL 10% HC , extracted by n-hexane

(30*3 nL). The conbi ned organi c phase was stirred at

RTfor 20 mns with silica gel (1.0 g). After

filtration and renoval of the solvent, got 3.91 g

5-am no- 4, 6-di chl oro-2-(npropyl sul fenyl)- pyrimdine,

purity: 97% vyield 88% Table |I : Reaction sequence of

exanples 3. and 4. NaOM 20 Yield: 88% PCCl 3, Py Yield:

80% Raney Ni / H2(g) Yield: 88%5. Reduction of

5- (phenyl - di azenyl V4. 6-di chl or o- 2- (n- propyl sul f enyl ) -

yrimdine to 5-am no- 4.6-dichloro-2-(n-propyl sul fenyl

")-pyrimdine a. Preparation of Raney-Ni N catal yst

was freshly prepared in |lab by the foll ow ng

procedure: 128g NaOH pellets were dissolved in 500 m

bi dest. water. 100 g N|-AI AIon (50%N| vv/vv) was

o s N a o ™ NN N I T —



