"EP 0127135 Bl Destription The present invention relates to novel tricyclic’

corrpounds whi ch possess anti-allergic, anti- inflamatory and '
cytoprotective acti vi ty 5. The preparation of the conpound

2 t hyl pyr ano-5',6':3,4-(2-oxgplg 12} 488yB1oqui nol | ne)' and Its N phenyl

derivati BE. oS descrl bed i'n Bull. Soc. Chim Fr., pp. 364-9 (1968) (C. A 68:

'114419c) . ﬁ‘—’m'l ler, napht hyridi none derivatives haV| ng anal gel i c,

anti -infl-anmet Qegént MOEHbR relfted Yo HoveP Y& Qﬁ.a&ﬂ& iwhth Stdsedd dhtelllefgic Ghii-ONS

ar e descinfigedlatoty ahPcRepfdtddiddbrtiviyee al so Chem Abs. 88 (1978) 105298y.

Napht Hyri dithe meepﬂmmﬁﬂwwmg@fhhsﬂrﬂwmn@ﬁ F %ﬁlzam b g-htdrmmehnebﬁsi itsyN-

mammal s al? i gt’alit'lla t(%\ Ti d TV, AV rralgehc antl mgn central ner(;lletl;I Vaéat\ves
descr i bedegralehdbttuid g’ﬁﬁﬁl&; él's@es feg?ﬂa_ 7 (IR HI QR0 CAEm. A8 BRI

fused tr NepHikvrigin6hRI Héfﬁ'ﬁﬁ\)é@&s&fﬁl irigh RleRyicE $aBtons NIV ERdrhrdls aasesmad in
Accor &9 ng§P-+0092786. aibzqmohthwfdurbhedemaﬁmtdesmb&dhethesealpw ments wrediyclic comroundisas

havi ng t PRMR2red te the fused frisyqliciHegivativesyte which g@rpr ent invention relates.

CRRB 2 c%femg(toRne aspect of the invention there are provided compounds having the structural f%mu§5
wherein |s I ndependent |y oXy eérz or sulfur; [err]andmay be the sane or
_different and are hydrogen of g I"kyl havi ng from1 to 6 carbon atonms; misQO
“1 or 2; Wand X may be theBsameCﬂB different and argee hydrogen, hydroxy

-al yI havi ng from1l to 6 darbon 4 atom; hal ogen, |tro,(é“ oxy havi ng

fro 1t06carbo ereln[ fromlto 6
car boe at ons) ;. Y N. A preferr@gd s nus., pf co' nds is that
wherein B is oxy en F eferred sub con‘& unds . | ses. t.hose
ofiformula A wh B(S oxRgen. 45 Et/i'%l r interest
are those i.n which Yis C IciY compounds i ude partic Iarly t hose of
formuba CR R2 50 } B - CH2

N N . B 60 65 - - S
Bl wherein B,- W X RR and m are as defi nge
of fornula anti- " ' - a

30 :

X2.. EP 0127135
especi.ally those

W y

. A" . A"
wherein : '
Bis mdependently oxygen or sulfur )
R' and R? may be the same or dlfferent and are hydrogen or alkyl having from 1 to 6 carbon atoms; .
misO, 1o0r2;
W and X may be the same or different and are hydrogen, hydroxy, alkyi havmg from 1 to 6 carbon
atoms, halogen, nitro, alkoxy having from 1 to 6 carbon atoms, or NHR® (wherein R® is alkyl having from 1
' to 6 carbon atoms); and. .
: Yis CHor N.
A preferred subgenus of compounds is that wherem B is oxygen.
A more preferred subgenus of compounds comprises those of formula A’ wherein B is oxygen.
Compounds of parttcular interest are. those in which Y is CH. Such compounds include pamcularly
those of formula .

- ca132 |
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C}F;éy. ' ' -
in;,as 10 20 and those of fornula 25 '
30 35 40 x A further class of interest are conpounds of formula 45
.. R R50 5560 x O interest are conmpounds in which one of [err] and
[err] i's methyl is hydrogen, conpoundsEPh@rea713% B§ 3-chloro and X is
hydr ogen, chl or whereials, iV, MO € GOIPOUNDS 1N which is 3-nethoxy and X 65
ankiS Nydrogen or fluorine a?fj %%H%%uar%%s #H"WP%' appecistiyithdseadf riaah h  hydr ogen.
3 -7- EP 0127135-Bl1 Preferred species are thosg hgzing t he nanes:
s &, 5- di hydr o- - phenyl -furol 3, 2-cl | 1, 8] napht hyr ighTi=412H] - one;
6- phenyl - 2, 3, 4, 6-t et rahydro- pyrano[ 3, 2-c] [ 1, 8f napht hyri di n- 5- one;
'mﬁfnethyl43,5-dihydro-5-phehyl-furo[3,2-c][1,8 naphthynﬁpin-4[2+ﬂ-one; 5

s N
2 11
2 t

%% 9-di hydr 0-9- phenyl - furo[ 2, 3- b] [ 1, 8 PNy I N4 2HZ one;

, a8, 9-di hydro-,9- (p, - net hyl phenyl)-fur Jnapht hyri di n- 4] 2H] - one;

3, 9-di hydr o- 2- net hyl - 9- phenyl -furo[ 2 apht hyri di n-412] 1- one;
wig, 5- di hydr o- 5- (p- met hyl phenyl ) - f ur o[ 3N B thyri di n- 412H- one;
3, 5-di hydr o-5- (p-fl uorophenyl)-furo[ 3, 2-c][|,Blnapht hyridin-4[2H -one; 10
+ 3, 5-di hydr 03 5- (mnmet-hoxyphenyl ) - f.uro(3, 2-c] 8] napht hyri di n- 4] 2H one;
3, 9-di hydro-9-(p-fluorophenyl)-furo[ 2, 3-b] sapht hyri di'n-412H] - one,
S,Q\dihydro-9-(n}nethoxyphenyl)-furo[2,3-c raphwhyri di n4[ 2H] - one;
3, 5-di hydr o-5- (3, 4-di chl or.ophenyl ) -furo[ 3, & , 8] napht hyri di n- 4] 2H one;
3, 5-di hydr 0;,5- (3, 4- di chl or ophenyl’) - 2- et hy¥ Y7 o[ 3, 2- c] [ 1, 8] napht hyri di n- 4]
2F-one; 15 ang those of X o '
Sfﬁfdihydro-5-[4-cﬁior8BW@nyl)-furo[3,2-c][1,8]naphthyridin-A[ZFFone;
3, 5-di hydro-5-[ 3-chl orophenyl ) -furo[ 3, 2-cl | | ¢8pnapht hyri di n- 4[ 2h] - one;
3, 5-di hydr o- 5- (3- chl orophenyl ) - 2- net hyl - f-ur @332?3 3, 8] napht hyri di n-4[ 2H] -
. one; 3,5-dfﬁydro-5-(4-f|uorophenyl))z-neth | -furo[3,¥-c][1 -
. 8] - |

napht hyri di n-4[ 2H] - one; . 3
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o _ A further class of interest are compounds of formula

)
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interest are compounds in which one of R'and R?is methyl and the other is hydrogen 'combounds

‘wherein W is 3-chloro and X is h i
\ A ydrogen, chlorine or fluorine: i i i
65 is hydrogen or fluorine and compounds in which W and r)l(n:;': %gﬁo;::;;ne\:‘vmch Wi 3-methoxy and X
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I hydr o- 5- (3= met hoxyphenyl ) - 2- net hyl -f ur o3, 2-c] ]

Wk w

, 5-di
, 8] napht hyri di n- 4[ 2H] - one; 20
) ,5-d| hydr o-5- (3, 5-di chl.or ophenyl ) -furof 3. 2- c]][l, 8] napht hyri di n-4[ 2H - one;
M-dl hydr o- 5- ( 3, 5- di chl or ophenyl ).- 2- net hyl - f_uro[ ,2-c]1
8l napht hyri di n-4[ 2H] - one; EP 0127 135 B1
,.5-di hydr 8- 5- hen I-2 2-di met hy I-furo 3,2-c][1, 8] napht hyri di n-412H] - one;
,9 Di ydrcg d :ge ftBr%";gg [1 , 8] napht hyri di n-4[ 2H] - one;
, 9- Di hydr g5 ,no g@f{%&aphthyrldln 4[ 2H] - one; 25
,9-Di hydrmﬁaﬁ@sﬁh&r@&@ }n itlin np&,bt hyridi n-4[ 2H - one;
, 9- Di%hy dro’i.fed' \@rteihbivmd e[n. -Ib [L&nmm in-4{2H1004; 2, . :
, 8] na pht hyj. ? Ngenyl) furo[23 b][1 8]naphthyndm-4[2Hl-one, _
, 9- Di hydroj vg,gr, }3% g(ga)ﬁ‘,‘u;‘g;g‘igh;ﬂ{? IS ZLULL 1, 8] napht hyri di n- 4] 2H] -
ne; 3,5- dlhydro 5- (p-fluorophenyl) furo[3 2-cj{1,8 naphthyndm-4l2Hl
, 9- Dlhydrc&@dnﬁﬂfm D BB 1)-fusol TN B e ety Bid-AGHIIr L. 8napht hyri di n4[ 2H -0
e

3000 (DI—‘UJCD(DCDOO“

, 3,9-Di = '(D fBO'QP@hbeIU Pnalﬁh!hm pig-aR4Nhdrlel
, 8] napht hyr ﬁ r vl) uro[2 -b](1,8naphthyridin-4{2H]-one;

th |er‘§f3 w ‘E;ﬂm zé"ﬁ‘,m,,nmg] napht.hyri di n- 4[

* 2 |‘|] ong; .3 5-dlhydro-5-(4 chlorophenyl) furo[3 2-c}(1,8}naphthyridin-4{2H]-one

(4 Chl ormadﬁhy@d5B%hlav%pﬁanwetuhﬂd:zjdhtx}rﬁhﬂrtm/ymamm%or@ cl[1,-8] napht hyri di n-5-0
3,5-dihydro-5-(3-chlorophenyl)-2- methvl-furo[3 2-cj1 8]naphthyrudm-4[2l-ﬂ-one

)+ 1, '
?5§3 40D| cr§5§5§ %@?ga}%g‘%?ﬁﬁ. E‘B W?@%ﬁ"gfm&?%?ﬁ%[ 1, 8] naphthyri di n
6L (A4- Met how. s, o4 °§£he%'n‘$ﬁ3 z-ﬂgr: nt?-:ﬁ%;% ﬁé','.én E[]zf[n oRe; napht hyr| din-5-0
ne; 6-(4- M&Sgityl helh e vlz,zai;rﬂqtﬁfl fuedi3, 241 BinaptahyripindERADBOR; 2- Ci [

, 8] napht hyr3 Sﬁ | y rophenyl)-furo[23b 18]naphthynd|n -4{2H]-one;
10- (3,4 D I bgr uf H‘dm P280[ 2, 3-b] [ 1, 8] napht hyri d
i n-5-one; 156 2 ’é}n hiRa@Hrdxgr anof 2, 3-b] [ |

, 8] napht hy ra'sslm-nyoﬁo wmeﬂuorfbphenyu 2 methyl furo[2 3-b][1 ,8Inaphthyridin-4(2]-one;
0- (4- ChI or @hgdr 9@-!89thbxmeb\e)t-2=ra¢1 tmo[&-lb ’?‘Pﬁ jdi-4idH-epeBnapht hyr| din-5-0

ngl naght g ﬁ%j E@??&? N PR o 2, 5001

, 8] napht hyrg-@ja tofdpReny 34,6—tetrahydro-5H—pyrano[32 -c)1 8]naphthyndm-5’one _
7- Phenyl - 3, 644,454eMﬁihbM52 {AB-tevrahipdro-6f-pyranold, 4-dj[1 BThaphttyhidik-gioheli n- 6] 2H) - one;

7- (4- Chl or 03304@4?%1 vl-28 4 B-teteshydadr§fdtpysany l[m.ér@hmotﬂlﬁ-i-oaﬂ napht hyri di n- 6] 2/
11 - on éis 0-(3.4- lorophenyl)—z 3,4,10-tetrahydro-56H-pyrano[2,3-b}[1, 8]naphthynd|n-5-one

_ 10-(4-Methoxy, y 41 -5H-p [L.B8lnap on

7 (3 Cfl or i M ing Ky ek ) ?[Lr‘f& fapht hyri di n-6[ 2]

-one; 7- hﬁtﬁWﬁh&'ﬁgﬁhgﬂi’o éxré‘»%?’;‘m a mds.%’r?&?giﬁ d3v520r@

[ 8] - napht hiprAhenyi2, 8.1 etranydro-5H-pyranof2,3- b][1 alnaphthyndm-s one : : S
7-(3- H?drog' I4 /3etyphgdrg-oxepinpl3 3 HT@”MM‘F’

81- napht h Sdnd:ten viroove 2 dedirected to
ph@prraceutl-p@JM&;%w )Sﬂﬁgtetr drg}-oxe mgz-c}‘]l ﬁgﬁﬂ%ﬁ &9 struct ural

formula | m(sa-tvaibxywnyms 4)547& raay@&laremasnhllnainbghtmaaapm ng; carrier. The
- conpou‘ﬁds oThetlmntnqnveﬂsq directad t» mmamuttm pomnoesao mlcbepr@ﬂe@ coppevnd din‘eng

i nf | ammaf ‘&B: mgingtianavith 3 ph Fﬁ\'ﬁ?a qarey 19y n_ ef
o o A e G e e A
he conpesthsbeition R mdmvRdll | ON - . prepared from a proper su st | tyd
3 ( hycbpoxyatrhwbhpdmdhyﬂuheweﬂtms luhstbetputpeudd Erqm arbpenly sdbsﬁtufeaphb\&uyuxydkyn-a :

1, 8- napht‘% 1,5-ngoht kaphthyrglinl-2(1H)-one, a 7-(hydroxyalkyl)-8-
hydr oxy- BY ssfsi“ ﬁ %%W‘?(ﬂ%f’lfyrg"'bf PQ;F/W'"G(‘ ugiral fAMaty t he struct ural
formula 11 55 60 65 4 EP 0 127 135 Bl [err] 10 wherein W X Y'.['err]'and_

m are @s defined herein.
//
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~substantially conplete. Tenpera

-

.26 !§¢“C0npounds of the invention having fornula A" wherein both Bs are

oxygen and mis 0 or 1 i.e., conmpounds having structural fornmula |I' 25 35

4 I " may be prepared by treating a correspondi ngly substituted
conmpound havi ng structural fornul aEP oW ¥B85HPNY aquedbus acid sol ution.
Useful acids include sulfuric acid, hydrobrom c acid, perchloric acid, tri-
45 .fl uoroacetic acid, phosphoric acid. A'Conpatible non-reactive sol vent
may be utilized to aird solubility, if desjred. The use qf approximately 30%
sul furic acid w thout additional [ pref e E%LCH%R%;QMS procedure,
the startfng compound 11 is dissplved ended in the reaction nmedi um
and heated to reflux tenperatureg over. d of -about ‘1 hour. The m xture
I's maintained at reflux tenperat g WNJ action is substantially
conpl ete. The progress of the reaction may be nonitored by standard 50
means, fof exanple thin layer chromatographic neans, and is usually
substantially conpleted after about. 6 hoygrs, .The product may be recovered,
for exanple, by adding the reaction m o an excess of cold dilute
base sol ution such as 'sodi um hydr oxi de ¥{as% um carbonate and i'sol ating
t he produét by standard nmeans such as & getion wth an organic sol vent or
by filtration..Further purification, if{/ désired, nay be effected by _
recgystal lization. 55 . = The thiated &#erivatives of |I' may be prepared by
procedures dragih W2 sdyhe! @Yy Gopaunds of L he invention having fornula A"
wherei n Both RBenmbénhdd ey 8l o S, Qaving structural formyla I" 60
65 5  EP -@mﬁg’smfbﬁ?ﬁ‘ﬁ?ﬁh’ﬁ? Egﬁﬁﬂg'gbﬁe%%g‘a%ﬁé‘dﬁwe prvast gmds_gm. 1ie.
corespondi ng substituted conpound. havi.ng structural forrmula 11 with a

dehydrating. reagent under anhydrous condi;kﬁﬁéj Sui-t abl e dehydrating-
X
5,40

reagentszf§ or this purpose are phosphorus p i de/ met hanesul foni ¢ aci d
[ known as Eaton's reagent, J. Org. Chemg 4 '¢H£1973)] and thionyl
r exanplje’ In the preferred nethod
formggy ", -a correspondingly
or

chi ori de/ pyri di ne/ met hyl ene chl ori de, f
& 11 is dissolved or-
erature until the reaction is

for preparing conmpounds having
gto [érr]are useful. At

sub- 25 gfituted conpound havi ng-str

suspended i'n Eaton's reagent at|elev

tenperatures of. from 600 to 80C, the reaction has been observed to-be
substantjally conpleted in. 1 to 4 hours,

be [nmoni tored by standard neans. The prgo
exgnpl e, by adding the reaction m xtt
solluti on such as sodi um hydroxi de, pdtsg
i sglating the product by standard neans

L, may be recovered, for 30

an wxcess of cold dilute base
[{m car bonat.e or the |ike and

dfch as extraction with an organic

~solivent Or by filtration. Further pugfficatipn, if desired, nmay be effected

- by [recrystallization. The thiated derivatives of |" may be prepared by
' prio_gEdur es ity DeprepBidd BRir&ifing a correspondingly substituted compound having structural formula Il with a

-strong aqueous acid solution. Useful acids include sulfuric acid, hydrobromic acid, perchioric acid, tri-
45 fluqroacetlc acid, phosphoric acid. A compatible non-reactive solvent may be utilized to aid solubility, if
desired. 1_'he use of approximately 30% sulfuric acid without additional solvent is preferred.. © =
in this procedure, the starting compound Il is dissolved or suspended in the reaction medium and
hea'ted to reflu.x te_!nperature over a period.of about 1 hour. The mixture is maintained at reflux temperature
- until the reaction is substantially complete. The progress of the reaction may be monitored by standard
50 means, for example thin layer chromatographic means, and is usually substantially completed after about
6__hpu_rs. The pro_c!uct may be recovered, for example, by adding the reaction mixture to an excess of cold
. ldll_ute base solution such as sodium hydroxide or potassium carbonate and isolating the product by
_'standard means such as extraction with an organic solvent or by filtration. Further purification, if desired,
may be effected by recrystallization.. . o A
55 The thiated derivatives of I' may be prepared by procedures described below. - -

_ Compounds of the invention having formula A’”’ wherein both Bs are oxygen i.e., compounds having
struct_ural formula "’ o - . . S
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Conmpounds of the 'invention having formula A® wherein both Bs are oxygen@e
mis 1, i.e. conpounds 35 having the structural fornula |I'a 40 45 50 55f"'
:60 65 may be prepared by the cyclization of a conpound having structural’
formula 1A 6 EP 0127135 Bl ] is cyclization is preferably
carried out by treating I1A w ﬁa‘i(ﬁ?? 1%%#{]% cesium carbonate in a 20
cqonveni ent 'sol vent such as N, N-di et hgl f or mami de. The product may be _

i sol ated and purified: by standan net flods. (gii ¢ base/solvent pairs may be
utilized for this cyclizationsu diAm Sgypot assi um carbonate in

NN- di net hyl f or mam de or N, N- ¢li met acetiam de; got assium carbonate in 5
acet ofle; tetra-n- butyl - ammo 'um trclné'gﬁyl am ne or

1, 8-di azabi cycl o[ 5. 4. 0] undec-Ng§ gfe chloride or 25 chloroform

In addition, the nethanesul fonate | eaying group of 1A may be replaced by

other |eaving groups known in the art |such as brom ne, chlorine and other 1
sulfof c acid esters derived from acr ds such as benzenesul fonic acid,

havi ng structural fornula 11 may b
starting materials. Exenplary of s
* 2-ani ¥ noni cotinic acids prepared, exanpl gg» @as 30 described in United
St at es Rei ssue Patent 26,655, and 2% phenyl am no- 3- pyrazi ne carboxyl ate
esteérs which may be prepared substantially as exenplified herein starting
W th a 2-am no- 3-pyrazi ne carboxyl ate ester. 2-Anilino-3-pyrazine

car boxy| 'Inev bepraparest lal tr@mm worRPodiny substituted coRmpodnt Wavieg §tuotrm) forms § withdy be

e ?r%wr EEP Y@g&ﬁj@;@m °§uff§?°"p?‘/ A ?ﬁﬁﬁ:né’?l%ir“ o

struct ur a ha&lﬁ,ds i'hg SRR ﬁrmtﬁﬂWﬂ&p&rﬁhdﬁW}éube
treat ed stitdtéd ¢mtpharue&u‘né enmmramrndula N is diwolpedos anspendafl rraEadmhyehgamtl ahglevatpdnt
such as jsmesptuesy undil he mactiondesybRantiatiy eompletey Semperatarprofromy BY 30 IRESC #r8 s A‘;

st ruct ur grnpffarurraroaf'?m 6%‘3/8%? -3hp 'Baé’“?fr'l?aﬂ‘éeé'd’b?ef‘f?m‘%bec%w@@ﬁ'g rfa'i“ﬁ'ﬁﬁeg'" °
substitu e&hg BJEBQMMQ ?éél:tﬂ)q n%;; Byﬁa%@d bi' QSI{EUJdQneIans T@Wu&m’ay gé(ﬁmleﬁd fer
conpouhdexampleN Gy SldintCthe lr@dctidrOmbBauraitol an Eddss 49 colb lillite @asecsbiutibd Bicheas sodium

nucl eophhyjdeoxisieqdvtassiurh cavbandee oothe liledndlieolating te prodae by siaTidynd means sudyRsextiagkipd in a
non- r eaWith gnorgapicsaivent eyRyHilteagornRurtheraue 'Vﬁr'% i desited @a‘b%ﬁgge‘éﬂ’ Rysesresiollizaing

mi xture's réﬁ&ﬁ‘ &"é’ﬁﬁé mﬁ" odraigedsininy eb e L B 1. G OMRRSdON.

Certai g g Tavi ng structura ornmu I'n which one
or both of are sulfur rray be prepared fromthe correspondi ngly
substituted conpound having structural formula |l by 46 treatnent with, for

exarrpl e, Lawesson's Reagent
Jf’s(4 nmet hoxyphenyl ) -1, 3-dithia-2, 4-d¢ }m%phet ane- 2,4-disulfidel in

hot toluene. Under these conditions botd(cyclouz‘,atl on of 11 and thiation are

found to occur. | '

'-.&’;

45
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srigly thiated product, i.e. the product in which the carbonyl oxygen atom
. has been replaced by sulfur (a thioanide); whereas -0- is not replaced. 50
ﬁﬁ’addltlon certai n conmpounds wherein one of the Bsubstituents is oxygen
and one is sul fur may be rearrandelR @y12Z4t385nBit with a nucl eophile as
descri bed dbove. Thus, for exanple, a th'Ran1de conpound wherein the cyclic
B atomis oxygen having structural fornuja ; may be rearranged to produce
a conpound havi ng structural- fOrnu#a [ the %§C|H >B atomis sul fur
and the doubly bonded B.atomis y e (Y #E‘Be§@PﬂBbd thiation
conversions and rearrangenents pre f escrlbed bel ow by use of
di agrans. For reasons of ‘conven gnce ity, .abbreviated structures
are utilized in the diagrans. Theyef ot ed on the arrows refer to
t he procedures of the iindicated working ¢xanples. 60-65 7 . EP 0127135 Bl

oH o . -0 Exanples 1 and 2 1
2 OH S S S . S Exanple 10 3 0
Exanple 11 2 - - - e Lo we 15 | ~~~~~~~~ 2 7 S
Exanple 16 7 4 9 8  EP 0127135 Bl 12 5 6 10

o HA

—/ _

" This cyclization is preferably carried out by treatmg 1A with a base such as cesium carbonate in a
B 20 con\{‘er‘\;ent solvent such as N, N-dlmethylformamnde The product may be |soiated and purified by standard
N methods

~ Other baselsolvent pairs may be utilized for this cycl:zatcon such as sodium or potassnum carbonate in
N,N-dimethylformamide ‘or N,N- -dimethyl acetamide; potassium carbonate in-acetone; tetra-n-butyl-
ammonium hydroxide, triethylamine or 1,8-diazabicyclo[5.4.0Jundec-7-ene in methylene chloride or

25 chloroform. In addition, the methanesuifonate leaving group of lIA may be replaced by other leaving
groups known in the art such as bromine, chlorine and other sulfonic acid esters derived from acids such as
benzenesulfonic acid, p-toluenesulfonic acid and p-bromobenzenesulfonic acid.

The compounds having structural formula Il may be prepared by known methods from known stamng
materials. Exemplary of such stamng materials are 2-anilinonicotinic acids prepared, for example, as

30 described in United States Reissue Patent 26,655, and 2-phenylamino-3-pyrazine carboxylate esters which
may be prepared substantially as exemplified herein starting with a 2-amino-3-pyrazine carboxylate ester.
2-Anilino-3-pyrazine carboxyhc acid is a known compound, C.A., 75, 20154e (1971), which may be esterified
by standard procedures.

The compounds having structural formuia A may be prepared from the corresponding substituted

35 compound having structural formula I} by known methods. For example, compound il may be treated with
methan)esulfcmc acld in the presence of a dehydratmg agent such as phosphorus pentoxide {Eaton's
reagent).

The compounds having stljuctural formula’lI' may also be produced from a correspondingly substituted
compound having structural formuila I*’. Thus for example, a compound having structural formula I’’ may

40 be treated with a nucleophile such as bromide or iodide-anion under anhydrous conditions in a non-
reactive solvent such as A, N-dlmethylacetamlde between 60°C and the mixture’s reflux temperature for 2

. to 12 hours to effect this conversion.

b’ " Certain compounds of the invention having structural formula | in which one or both of B are sulfur
may be prepared from the correspondingly ‘substituted compound having structural formula li by

45 treatment with, for example, Lawesson’s Reagent {2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-
2,4-disulfide] in hot toluene. Under these conditions both cyclization of Il and thiation are found to occur.
Also, reaction of Lawesson’s Reagent with compounds |’ yields mainly a singly thiated product, i.e. the

. product in which the carbony! oxygen atom has been replaced by sulfur (a thloam'de) whereas —O— is
not replaced.

50 In addition, certain compounds wherein one of the B_ substituents is oxygen and one is sulfur may be
rearranged by treatment with a nucleophile as described above. Thus, for example, a thioamide compound
wherein the cyclic B atom is oxygen having' structural formula I, may be rearranged to produce a
compound having structural formuia |’ wherein the cyclic B atom is sulfur and the doubly bonded B atom
is oxygen.

55 .The above-described thiation conversions and rearrangements are further described below by use of
diagrams. For reasons of convenience and clarity, abbreviated structures are utilized in the diagrams. The
references noted on the arrows refer to the procedures of the indicated working examples.
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When utilized heréin and in the appended clainms the below listed terns,
unl ess specified otherw se, are defined as follows: hal ogen - fluorine,
ehl orine, bromne and iodine; 15EP 0 #2%35BY al koxy - conprised of
strai ght and branched carb I chains containing from1l to'6 carbon atons.
The conpounds of the invenjion nay pPegwplsys @t ai n t different "B"
substituents. It is in)epne Hoo %h—ﬁﬁy—srﬁv+ y be oxygen or
sul fur, or that either \ onpgqunds of the
i nventi on may exist in j ic forms. The inventi enplates all such
20 isoners both in pu rmPand in adnixture, intlu ng Pacemi ¢ m xtures.
‘The conpounds of this invgation can be used to treat ,gllergy caused

di seases and their" preferred use is for treating-allergic chronic _
obstructive Iung di seases. YChronic obstructive | ung dissease as used herein
means di sease -conditions .in which the passage of air through the Iungs i's

obstruct ed opHdlnlnlshed Ea E zg_is the as rn asrh. br onc

oxygen or sul fur. Cert

The anti gy mnet hod

neasur e 1Nt i nhibition of a ctig b Spasm ed
.gui nea pi M ng antigen induced br nstric i on.} For ejpbanplie, t :
conpoun , N1 [y dr o- 5- phenyl - f ur.o[ 3N2- 1, 8] naplt T .08 n- 42 Non S
fouad: to |nhib|t ‘anaphyl actic bronchospasns in such test proce e when

given at an oral dose of 3-5 ng/kg. Said conmpound -al so foun to inhibit
al I ergen- i nduced hi'stam ne release fromYui nea pig anhd hunan 30° sensitized
ti ssue. The conpounds arqoeffectlve non- adr ener gi c, ant i chol i nergic
ans“anaphyl acti c agenzs. en adnlnlsﬁhmmﬂeorally t he active at doses
fromO.1 to 10 ny/ kg ight; when aanlnlsger enterally, e.g.
i ntravenously, the conpjpund are actlve at dosage Nom 0.05 to 5 ny/ kg
body wej ght; when adn\ nebul i zer) the
conpounds - are -acti-ve at dpsages of 0.25 to. 5 ng pEr_pu_fﬁJOne.to.f0ur,puffs
may be taken every 4 hous. 35 . The.conpounds. of th¥s inventi-on are al so
useful for the treatnment ®f inflanmation. The anti- i®&flammatory use of the
conpounds of the present invention may be denonstrated by the Reversed
Passi ve Arthus Reaction kRPAR) Synovitis technique as set forth bel ow using
mal e Lewis rats (obtapn fron1CharleEfEEEhﬂiBreedlng abor at ori es)
wei.ghi ng 200-250 grans. ncy of the conpouw et erm ned using
i ndonmet hacin as the sg t he basis of the
dosage range of 40 abdut n1? igrams per kil ograg &f b me'ght per day
to about 50 nllllgrans pew kllogranrof body wei ght Np&YyDay' 94 di vi ded. doses
taken at about 4 hour -intervals is recomended. The gdsage to be
adm ni stered and the route of adm nistration depends ypon the particul ar
conpound used, the age and general health of the patient and the severity
of, the |nflannatory condi.ti on. Thus, dose ultimately deci ded upon nust be
| em¥ to the j udgnent of . astralned heaEth Fare practit® 1 45 RPAR
Synovitis Techni que Lewpg rat is dose%ﬂéﬁaﬁ hth r placebo one
hour prior to intrave : I ne serum-al bum n
(BSA) in 0.2 cc of pyro§ - particular
i njection of -0.54 ny 3 @i - BSA anti body cc of pyrogen-free
saline into one knee el50 contralateral knee Ns | d with 0.03 cc
of pyrogen free saline. ﬂTf injections are made with rr] under 1ight
et her anesthesia. Three hdurs-later the rat i's again dosed orally with drug
or placebo. g doses are split. That is, one-half of the dose is
adm ni st er.ed before | esi og_induction and.one- s administered after

| esi on i nduction. The f ol ng nornig ﬂpgyt 17 hourgs- after -l.esion .
~induction) the rat isy e/ and both—%ﬂ%e—yeints MAQ: exposed. The
subpatel | ar areol ar fls S and wei ghed.
Di fferences between t 1. knees are
consi dered to represen me |nflannatory
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resEnse for each animal (delta synovial weight). Differences in delta

synbvi al wei ght between | esion controls and drug-treated rats are eval uated
~for_statistical significance with an analysis of variance. Relative
potlencies are deternmined with a | ressi on anal ysts. 60 The
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65 can, if desired, also contain other therapeutic agents.
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3, 9-_' hydr o- 9- (4- et hyl phenyl ) -furo[ 2, 3-b] [1, 8] - napht hyridi n-4(2H)-one A
sof B ion of

4- hydr oxy- 3- (2-hydroxyet hyl ) -1-(4-net hyl phenyl ) -1, 6-napht hyridi n-2(1H one
(2.4 g in“Eaton's Reagent (10%[@&]0137 e sulfonic acid; 40 m) was
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3 oD mégr €n§3§%hydrg§ng %?vagﬂ-eg]ﬁfsﬂaphthvrgln4 %:Qaa r;])tzhl 247L(§FI 4(2H-one, mp.

244+ 246 3.8-Dihydro-2-methyl-9- henyl-fu ri 207 09°C_
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3, 91 Di hydr o- 253856y el 35? 35(4.<i“ SPOERnoR bl Bheatuin Sone, 1 be b di - 4(
2H) { one, som p. 2,2496-T@fahydré: (3,4~d|chIorophenyl)-pyranolz 3-bj[1 Slnaphthyndm-s-one m p. >265°C
3, 94 Di hydr o- 9;%%,{13Tdrabwrwlaa?mwlp elfvu-bm’ér&[m-bi .’Blruaﬁlnt tdinkByamie isteﬁne

- Y o - _
gH)g (?ngydr 0-2 etraﬁ 3:::2‘!0-:3 methoxyphm p\'lilrg? f2, 3-[b][ naphthytﬂd: gr”a‘g 5] n- 4

T ~10-{3-chl 2 1 di 5
590 v o oE b B R R WAL B v a2 one
3, 9- Di hydr o- 97.8BihglroGrpherii-furdl® 20561pVdb(R 3 bipy Abin-9(8Hdne! , 8] napht hyridind(2H)-o
ne 7 8-D|hydro-5-(4-fluorophenyl)—furo[3’ 2':5,6]pyrido(2,3-blpyrazin-9{5H)-one
[ v e i
35?4?2%;3 2o 393—:-{:: e,.;ymeﬁv LR o 1,01 nepnt ¢
i = t! oxy eny .2’ :5,8lpyri azin- one.
3, 9- Di hy®r o- 97 L Bimardisd. VoL AR s by sl gRel di n- 4( 2H) - one,
mp. >[err] 78-Dihydro-5- (3~chlorophenyl)-furo[3 2’ 56]pyr|do[2 3-b]pyrazm-9(5H)-one
2,3;4, 10- Tet r 2 -§r$e:ramd +§,@n '?v;i R!nao (2 23:5 05 Oiodé n- 5- one,- m p
288:[err] (degggsr 9= Y, raan °3b][|
, 8] napht#yri d T8y °§ ’F&’Eﬁ’ mﬁq‘g‘g R

0 (4-fl uorophenyl) - pyrano[2 3 bI[l 8]naphthyr|d|n 5-one
2,3L4 10- Tet r ahydr o- 10- (4- chl or ophenyl )-Hyrano(Z 3-b] [
, 8mapht hyri di n-5-one, mp. 268- [err] 50 2,3,4,10-Tetrahydro-1
0- {3 - di chl orophenyl ) - pyrano[ 2,3-b[1 , 81napht hyri di n-5-one, mp. >[err]



2,3,4,1 0-Tetrahydro- 10- ( 3- net hoxyphenyl ) - pyr ano[ 2, 3- b] [ 1
, 8] napht hyridin-5-one 2,3,4,1
0-Tet rahydr o- 10- ( 3- chl orophenyl ) - rano 2 )A [ 1, 8] napht hyri di n-5- one
%’4 1 0- Tetrahydro-1 0-(3-net hd tino[ 2, 3-b] F1
8] napht hyr i gly,89-PetRfiro-7- methyl-s-(4-ﬂuorophenyl) 10 yrano(3',2':5,6)pyridol[2,3-blpyrazin-10-one ;
7 8- Di hydr o- 57.ab%et ydrorbﬂ{-rﬁem&yprﬁnﬁ)}myrbvrdmfﬂ,z&ié] bypid6{d,3-blpy@tint)-erene {
7, 8- Di hydr o- 52 a—]’gtragmfgg-k@g: hgrm)-(y H3pyrgno[3',2':5,6]pyrido[2,3-b]pyrazin-10-one H
{
eng g

-5 61pyr5 i d O[ -ﬁ groxyphenyl) 10H4-pyrano[3’,2’:5,6]pyrido[2,3-blpyrazin-10-one
t =4 3 h 1)-10H- ',2'; -10-
7 8- Di hydr o- 57 ro ( ]p oroTI!?ny )210 pyrano(3’,2 56]pyndo[23b]pyrazrn 0-one

5 6] pyri do[ 2, 3 b] pyrazin- 9(5H) one  Example 3
7 8 Di hydr?raf1 @h\(dﬂn ZrEllerhylr errv}'-fu 0[1 ajblu[akiapﬁ}hyria;n@]wbnedo[ 2, 3-b] pyrazi n-9( 5H) on
_g th s was add ? I31d8 rg'(‘?Ih;hy'I'l)d:lt' 2t(h1H) onXte Lo g: 251:'2 i 10
ed pyridine mi). To this mixture was adde [
5 865}3%" hcrét prh |s over a period of 16 minutes. The mixture was stlrre:
y r@erﬁrgﬁa O%M ﬂn t ded. The CH,Cl, layer was separated, dried and |
7586]D|pKr h@#%}’%]ﬂﬁ?&fsﬁﬂ&dﬁo@ rI ) sfoﬂ-aﬁh[ngl yleéded the product, m.p. 207—208°C. i
?l ro- chl or opheny uro :

.15, 6] py Example 4 15
5,7,8, 9- Tet I’ﬂ Blﬁca:? d%ée éﬁ%ﬁy ?F%':ﬁgéy' f”\@i c][ Bln ; f%:pa @[ oihnsv@lsa&de%zll(gmg'o on
e 57 8, 91=Wﬁfdpﬁ$hwmv FodyEat \F?an ] e (5g) and the mixture was stirred |

. 5, 6] pyzr)olrdio 2‘?3°d3']°p'7ﬂlﬂz't|'°?; mng nnl’_(f)gt:;ﬂ'ghe r:;qt%"e{a was refluxed ;gir 18 hrsm&? result::lnngi;| 20
5 7,8,9 Hﬂy'!ﬁs@"'{'}'e a dr3hopnthenfiiprad. The sofigstepsres IRecBHr pyr
azi n- 10- of{¥Proranabiayiejdthy grodygt, m.p. 27;"—'{?1
5,%.8, 9- Tetr ahydr.o- 7- met hyl - 5-(4- fl uorEQQp&glyl) 1 O+ pyrano[ 3', 2 :

: 5, 6] pyr i caf-@uty3-3/5]dmy 8 Stpheryl-Rirdk)Ec)(1 8]naphthyr|d|n-4(2l-l)-one o
'5,7,8, 95T et r&lq dm4>54~ bBiraxg:BH2bydpdxeheyyi) -diehyipgnagheyddin-2(1H)-one (2 g) in 47% HBrwas 2

. 5, 6] pyri L’ BJa 'hOfl'!BthSﬁ'eﬂ'sl fea®d to §05¢ fon HY; Hirs ofter-wiachaimeot washenale nt!. :

C]-I- pyr an O[ergh re /Lr;‘to lﬁﬁ:l?tesw btgg_?& vaghesl withowater, dried in air, recrystallized fr
57,8, 9- Tetra orro- - oxyphenyl ) - 10H pyrano[ 3’ , 2 :

. 5, 6] py#d do[ 2, 3 b] pyrazr n- 10 one 5 Example 6 : :
5,7, 8, 0- TtMethy)- a'ﬁﬂlhvdfnﬁiphsdvbﬁtqwhmnaMGmy-m)ZH)mnH- pyrano[3',2':5, 6] pyri do[

2, 3- b] pyr %; %g‘sjigg E§ Pysroxypropyl)-1-phenyl-1,8-naphthyridin-2(1/)-one (899 0. 03 mole) in .

doo

3, 9- O hydipg ] S wos oAt b A ] SLoto 2D ot et s

SUSpPenssORiitérbd off, washed wnth water, dried in air and recrystalllzed from CHCl,/isopropanol to yield the product,
4- hydronyGp(Zzs-hgaéf‘rOoxyphenyl) 1- phenyl 8- napht hyridi n- 5 Hone (1 g). in

[ ERR] 10 y,g& (ﬂ, ﬁanm;%t er e%g"ﬁa,m? r og en To this was added -
pyri _di ne ‘“Rinslo f 8- %h é‘ EE 7%
eI o s o O o i e s
stirr ed owmdnct 5 patred’lﬂtOIWateeﬁp@lhabHMs ﬁdw mnw&&sadde ﬁro%&% agh ;
| ayer was Py afr"ﬁ't‘é&"e peRduet@n sitich @Vdﬁma@b@hﬂﬂe&%yﬂbaéddlsummmm rbergstallization of
i s \;2{3 opandife RPauetfra the zeleyans dretions yiglded theproguctzpy p. 253—255°C. :
l e, 4
5- (3, 4- 15 alsiomvartmshshyifitold2 it RibbANIAEAG bad UT O 3, 2-CI [ 1, 8] napht hyri di n-4(
2H) - one A soh selution of f4-hydioni-312ihedroxviethgiii -pheagi1(B-riaphtByridin2- (ﬂmlouem gl HO%TivV) Was :
prepar ed. S ﬂf ﬁ'fl%(%@l) ﬂwteg to umutﬁn_atmosphere of mtrogen, and was held at reflux until no
chl or Ophe'&’ﬁ Wmﬁgﬁ" _t\ ggy gg,[tll)eosglu ur asIsP My % rn|;:5 9)
and t he®rmiaxd NEﬁhMte%B' 'fhre% wft P wht ﬁ ethyl- :
- ni t r ogen. foFtnemivessiater, avithi@Bbaréoaf trdathesmt, d)fel&&e Foauct 6 276‘-3 dlg 20 so Ut I on
was poured |Thed°llnmnsrco PBOdsrhiy, besinmilerhcmtedaced b Adbstitoting tlneheprobmdté Bartheh matbréal

d fFxa
Z$|3I g? 4\%6 PEX F@(zch?oropheny urogg}ci 8%) pﬁlﬂ%&?ﬂl-ﬂg -0 tl.,(r:"nI pd>t & Product, mp.

-2-methyl- 4-ch -
2-n-Butyl -3, 55 dih 5‘-!2-@th5|=‘é2! em?m 35_2 ],’bjaln g 5_3'4(2*3“@'(% n-4(2H) - one 25
A sol ution 03.5-Dlhvdr02 (n-propyl)-5-(4-chlorophenyl)-furo[3 2-clih 8]naphthyr|dm-4(2H) -one
4- hydr oxy- 3-3 ()Mﬂllmpmm -fumlﬁ-qila,pha ridn¥2B dne) - one (2 g) in
47% HBrowas gg g% m htgyrid and heated to 80C for
[ERR] hrs af @b,h r‘.s}; el he "m ]réﬁ'ﬂ ﬁ%ﬂ P o water. The
preci pitat e 3&Bin drb-h,e-l‘d&ﬁbtlﬂrf & phenAst) dzlém ApREhrdin-4l54)2 e,'nﬂp 216.-217.5°C
recrystal | i z&%Dihvdyob44- ﬂmmnhérwh-am[m&b][nalnayhtwrrdmtdmﬂ-pni@ pcH260iCcp. 179-[ ERR] .
30 65 3,5-Dihydro-2-methyl-5-(4-fluorophenyl)-furo[3,2-c]{1 SIRapithytidin-8(2+)-one, m.p. 262—254°C
2- Met hyl - 3, 5- di hydr o- 5- phenyl -furo[ 3, 2-c] [ 1, 8] napht hyri di n-4(2H) - one A
sol ution of 12
4- hydr oxy- 3- (2- hydr oxypr opyl ) -1 - phenyl - 1, 8- napht hyri di n- 2(1H) -one (8.9 g;
0.03 nole) in



to [ERR] for [ERRlhrs then was all owed to cool, poured into water
As adjusted to pH 4.5 with sodium acetate. The product was 35 filtered
of washed with water, dried in air and recrystallized *

fron{ ERR] i sopropanol to yield the product, mp. 223-224C. Exanple 7

6- Phgnyl -2, 3, 4, 6-t et r ahydr o- pyrano[ép?oqhbl'ég r‘B?lPht hyri di n-5-one A

suspgnsi on of 3¢ dro-2

4- hydr oxy- 3- ( eNAYarx ’ﬁ% A oDy uols? S wEMRBhrlin 24 one (5. 67 g)
in 47% 40. HB3 s(m,dm Y7 % gg fﬂ'“ﬂ% plahwnﬁmmwzuj ggen and was
heat ¢d tg 90C3&dlihyBroh-3-mef ([' @t‘vr\m(mned into water,

r ‘ﬁ%
and the pH wa S S’t?e'uetb\a-544-5ew| H& ) ?h P¥at-derephi c
purification gf%cajg @[&_ En%'@ 5‘&1"chmph:ayl)g [3glcm g]npz',,:’ " 'j}n%gf‘: 5% et her and
subsequent T egBYirydrolal J,_Q_EL"B?"VV fw{[ﬁ)? elmmnaplﬁthymmtdm bR, RyastD. bEAct | ONs

2yi-el ded t he pB.oOMEro-2h-But rol3,2-cli1 Slnaphthyndm-4(2m-one
gExanE e '§ 3, 53PPlhydrr6-(34- &wy.lme mg’jf,‘ﬁ 2]# in-¢fRAA-086 2H) - one A

sol ufion of 3D ‘th'°‘2‘"‘e‘hV'5(3 4-dichlorophenyt)- o aaL" e, .P- 256.5—258°C

ahydr oxy- 3- ( 25 5B gggﬁﬁ ' 543“4}9F?9h50bhe11yfuf:;{;§) m slnap&hhdﬂﬁ’ﬁ%ﬁ’@iﬁﬁ‘@ PRO2HCin

30% N/ V) sul fas-Difydise 00 g;'hwg [3Pecil ft%hhamfmm-erhkum orien an' at nospher e’ of

ni t erfs and.5aibydieb-th-Riyi) s ﬁm’fﬁﬁm iH@mhltht 4(2#)-06&;61.6 edegca. 5-8

hrs)]. After coPihyee-5-(3sadicraph y h n : to an i ce-
; 50 dool ed solj@& d‘bz @@Wrﬂﬁﬁhymbmmaa) gg@ﬁ% ture

was ‘al | owed txy V ‘@ efafﬂ'(ﬂ"q{az-cllm:ﬁhpﬁmi: da{..ﬂ by d'ﬂt?tzsﬂﬁgssc

washyed @ th Wﬂi-ﬁiﬁy;drdj!f lz% Ii <o %mlh.ﬁmenhﬂfyhdiﬁudﬁv’ﬂwehyl

f or fani de/ vvat3c§rDthdmmsthﬁrsq9 '81’taah‘ Y'é’!'bl‘(it/'henqor oduct m p.

276{277. 5C. grg 'qu samctugrowmmu $n "

subgti tuting 3l ﬁt‘%chmraﬂ—ﬂum@hm)eﬁ,b@ 'lﬁg(gmmet hod of

Exafpl es 5, 65 h aro- : et ophenyl)-furo[3 2-c][1 8]naphthyndm-4(2/-l)-one m.p. 205_20

3, 5{-Di hydr o- 55-(Dﬂ1y6|b ma ’2[36 W8lSiphthpritin (24 Dné) aw_-zggb m p.
>260C 3, 5-26B+ . ?‘Zmﬁ% %V? furql3, B methnd-m[zm one, S\p

i (3- Isulf
e R e
8] papht hyri 213 D646t drg’gé"ethVFG-phenyl-pyranoB 2-c](1,8]naphthyridin g -one

w-
N

lu
L Di hydr 0-23.4.6Tgrab{b-b- 250 (:,Af Y PU@'PR%@ | SinaphslyBidip-5eind
. 8]ihapht hyr | 213.4:,6- 1(@!*& dro6¢3 #dlchlorgghﬁ -pyranol3, c]§1 SBlnaphthyridin-6-one, m.p. 236—237°C

oo 2B fﬁ% e on s LT s o5
436-

w
gl

8ljnapht hyri "6%5 °"Vphenvl)-pvran0[3 12-c]1,8]naphthyridin-5-

3, §-Di hydr o-2s, %{'ﬂ' ;; ol zcmmmn fidirta-one { SH) 2 0rje
3, §- D| hydro-ZZB.{,mTqmw e mé "K (?" hthvan'aﬁiwhyrl di n-4(2H) - one
3, - Di hydro- ‘¢ Eatrahygirasé- -351@!&&;3){ ?E‘g rqz%aﬁtgf ri d| n-4(2H) - one
3. 52Di fiydr o- _@;rg?tgm ? he mp .3,1322 el n-4(2H) - one,
My~ 216- 21 % g% hydro. 5"phen " '°*"°'°-4- uorophenyl)- Pvrano[3 2-c][1 8]naphthyndm-5 _one
3, 5- D hydro-75-|:(.ﬁydf-d ‘?ﬁmmfl&’m; rqzin-eg8Mrament hyri di n- 4( 2H-one, mp.
>260C 6 7 8- D'h‘/d’0'8'(ﬂ-butvl)-5-phenyl-furo D;rl |d£:[3 blpyrazin-6(5Hj-one
3,5-Di ﬁf/dr o- - fquw;gu rdpHehyl o[ 9%’33\/7"5 ]% ﬂ’g,g,”’q‘ﬂapht hyri di n- 4( 2H) -
ong, ethyl-sﬂyll@l@ﬁi@ﬂ'fmz'ﬁ 45]Pledo[23 -blpyrazin-6{5M)-one
3, B- Di hydr07,§m}{y 15( ,,?egg JW’]’;@&“? PYride(2,B8-Blpgrasi-B(sH)-one

| napht hyr 7.8iDinyérate)a-aie enyl)-ﬂ?r [2 34 Ipyrido[2,3- b]pyrazm-s(SH)-one
Di hydr - 2- ( F3Bitygrpisa- E'ie(héx Sy B iz sfeH-one

8] napht hyr {BrPh ﬂ'efﬂfﬂw’r@(@“ﬁhOxvphenyl)-furo[2’ 3':4 5]pynd¥>[2 3- f:)a:l:e {
D| hydro-2(4-butyl)-5-(4fl uorophenyl) furo[3 2-c|[ 1, glﬂﬁ h?ﬁ’yr "8i n- 4( 2H) - one
3,'5- Di hyd¥(94-Dich ple 98] naphThYr i d| n-4(2H) - one, mp.
258. 5-360C To'a i:ﬂﬁﬁiﬂbz 139-8(?%2%:)2'"'3 ” ro[3 h-c][‘l,8]naphthyndm-4(2/-l)-one
3, 5- Di hydt nmupeqph aaﬂ(e ﬂ,;f,%gyjcjt .‘L h‘p& pnwwd-dmmr@H) 0
ne 3, 5- Dig um) T sSutioh-was tréfk ov |"Hf4? o ffasgrided
3, 5- Di hy&' i“ﬁ’é‘f mi'éﬁwfypamlrt@y@lp%ecﬂegnﬂe,d b brf@e'eﬁ‘n
282- 2840C 3, 5 D| hydr o-2- met hyl - 5- (4( get hoxypheny| )

Cn{ 1p, BHmEﬂWlﬁm @ WM“SQQ ﬁ'Yd"ﬁxveth\!l) 1-phenyl-1,8-naphthyridin-2(14)-one (3 g) and 2,4-bis. (4-

hoxyphenyl)-1,3-dithia-2 4~d|phosphetane 2,4-di
isulfi
: ;oluene (100.ml) was stirred in an atmosphere of mtrogetzlea‘:ldsz
or 20 hr after which it was cooled, evaporate
65 chromatographed over silica gel, eluting with inc

known as Lawesson's Reagent) (4.3 g) in
eated to reflux. The mixture was refluxed
d, dissolved in CH.Cl,, washed with water, dried, and °
reasing concentrations of ethyl acetate (0—5%) in CH,Cl,.




3 5- Di hydr o- 2- (n-Butyl)-5-(4- rre-t hoxyphenylL) '
-furo[3,2-c][Il, 8] napht hyridin-4(2H)-one a 10 i
3,5-,Di hydr o- 5- (3 4-di chl orophenyl) furo[ 3, 2- c][1 8napht hyr| di n4(2H) -one, ¥

- m: 256. 5- 258C

3 5 Di hydro ,2 rret hyl.- 5- (3, 4di chl @Pg¢27 135 g-p[3 2-cl, 8] napht hyri di n4(2-o§f1_
mp

38]5n?p2¥ﬁ§ws-gsztms Ff)ngl 3% Stg:lrl %lﬁg%%ﬁépﬁkﬁﬁlw??ecwf

, 8] napht hyr i 2hdn- &(rﬂ:ld)mdjn%luted 3 5. -Dihydro-5-phenyl-furo[3,2-c}]{1,8]naphthyridin-4{2H]-thione,

3, 5-Di hf/dl2 4ﬁ=ﬁ‘1¢h (3- met hoxyphenyl) -furo[ 3, 2-c| [ 1, 8] napht hyri di n- 4(2H}
one, ound eluted 3SDlhydr09phenyl thleno[23b][1 8]naphthyr|d|n-4[2H] -thione, m.p.
3, 5-Di hydr 0- la J\‘n }rﬁémerSapgl?bamtJ?%y B’Q&erle )to gtH&rocL%boungs having structural formula ||

[1, 8] naphtsdznylalldnuraodu r@lith of analogous products to those described in this Example.

3, 5 Di h{dr o- 5- (3 S5- dICh| orophenyl) furo[ 3, 2-cl [1, 8] napht hyri di n-4(2H) - one,
m p. 283- %%ib d ro- 2- rre h I-5 (&a@pﬁlmhl orophenyl) furo[3 2-c] [

1, 8] napht A

oFEm eny yndm-4t2H)-one
3.5 Dt hy b o 2 gg; dtﬁ%'éi"t‘ y "1§1 eglf 4&. Fhe
3, 5- Di hrgdiThe grommet Wyd cobled, %o&adib\f‘emcﬁlov&ﬁhﬁlﬁy e|dra StEl] fr ? Wéid I'ten' 4
2f t\)\/one qesureczgroduct m.p. 282—284°C.

3,5-Dih d(,vglc?ﬂa . it %Yehlhg p?ﬁqyfegarptu;gergngt:’% @n;(grogqg; eplof mﬁm MAGDE) :g;e
3, 5-Di hyd = A e A ; i W - 4(
2H) - oneo 3, 5- Di hydr o- 5‘;?%: %egr%%r uor°o%th1e%yrfe)p ?CL UT‘?;gI ? ‘g ”A’S

8 napht h;rl din 4(2H)-one Example 12

3, 5 D| hydf8 ﬁ'@tﬁi}hpﬂv& 3.2t 1Siropthyridior 8)-furof 3, 2-cnpl , . 6napht hyri dif
n 4(2M ong, me ion of ,5-dihydro-5-phenyl-furo[3, [1 8 naphthyndln 4(2H) -one (3 g) and 2,4-bis-(4-

hydr o- %s 3t1@ J:ﬂ laﬂprgé thl? ﬁ'“itl?’er?oﬁj rlﬁge‘tgjsg%gﬁém qu rmer 206l ingpml ::'lg;‘ae :.2

205- [ ERR] lajer was washed wnth water, dried and evaporated. The product was purlfled by chromatography over

3,5-Di hyd#lbﬁazgeheCH y0l-chrtgiBing Inkreasirleedyht} of dyDhdetated6-C5%), THedRaboRY édnthiningHudd) - q

ne, mp. g'g) combined, evaporated, suspended in ethanol, filtered and dried to yield the desired product
3, 5- Di hydM rreth sul fonyl am nophepyl ro clll, ht
yr = din- rbﬁ[ Ieuotﬂ%ne Sﬁfflgﬁ b Télc m unéjsg:ro uced accon? rPg to E)Yan'?plesg ;or 8 may]tle con edp

3- et hyl sul f onyl am nophenyl ) - fur 0[ 3 2exelnple 33 Napht hyri di n- 4[ 2hl - one; m p.

>260 2, 3, 33-Bihvdrodphonyi-thiefolpBbliy8lmphtapirira4(2ohé 1, 8] napht hyri di n-5-one, m p.

253- 25%% i%QIA solution of 35d|hy roS phenyl furo[32 cl[1,8lnaphthyridin-4(2H)-thione (500 mg) and sodium
e17503

( Om o »
L S O

2, 3, 4, 6Tet r Hinyithrip n(a’ﬂbhbteﬁabﬁhm‘vy’ kych Barivativ@s fford the Sbrredpohaink kiading Maferials SBSbred P-
236- 237C ?cgdwsmmemeanygma@mesz 42di chl or 0£henyl ) - pyrano - '

%

2,556 rer e i Jzﬁ%muﬁgan%% |G pore.

m ‘p/ >280dicydho-1 &berﬂoq'&mén baj # hété!

napht hyri '@hawd;fﬂ nofiex; Refiuxing w%?ﬁﬂmued for 20 hrs. After cooling somewhat the mixture was evaporated, :
2,3, 4, 65 T‘é{ r%'e‘(' fi e roaﬁwfaeqeizelct}np with @icreagitg ¢opeanttatipngofone
2,3, 4, ?,é’ :3‘, ,9 t' Plalbp| re'eent Trpetiony Aneh FReRFPHiEsrien oBne
2,3, 4, 6 Te rnammlﬂa? Baf,lf Qy,mm K
81n apht hfyrq-dtnmtﬁe one 2, 3 4, 6 Tet rahydr 0 6 - L| 8%?"9?!3’% %tr?)t/h cogflsrpg?]d(')ng
[ -[3, Y‘f{?na l_l"lt hyri di n- ISM(;ne 40 Example15
) yli<fu

g g’] El 1, 8]t9lﬂ E»Ee\ |rr§d§‘uspgrl\9 9 :Plhw ;%1:%%0[23 b][1 8]naphthyndm-4(2H) -one (1 g) in dry
2.3 1, 5. Taanai s bi?casﬁf’eiiuffﬁﬁ‘b#aa 0 akiokba “'ﬂ cagorLbs ) Bl 4 ;l&r i di
n- 5. ones 7t1¢8mm1mymaot«ﬁ~mmm by tab. A5ilica 'gelioh, pserm indl SN Wab
7, 8-Di hy nefd\f¢ap 2’2 hr).3roluéneo\v cheeld 2iner lybduypedagressur® aE«H)heone
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H o ;

mix ifi
xture was basified to PH 8 with sodium bicarbonate and extracted with ethyl

(B) Methyl 2-phenylammo-3-pyrazine carboxylate:

A mixture of 9.5g of methy! 2-bromo-3-pyrazine carb

sulfonic acid and 100 m| of water was stirre oxvlate, 8.2 g of aniline, 0.5g of p-toluene

d and refluxed for two hours. The reaction mixture was poured
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"Exanpl € 13 3, 9- Di‘hydr o- 9- phenyl - t hi eno[ 2, 3- b] [ 1, 8] napht hyr i di n- 4( 2H) - one
sol ution of 3,5-di hydro-5-phenyl-furo[3,2-c][I], 8] naphthyridin-4(2H)-thi ondF
-(500 ng) and sodium 35 iodide (500 ng) in dry dinethylacetamde (5 ) wa

shifred in an at nosphere of nitro é;en and heated at 3 [ERR] for 2 hr. Aft
cooling, the solution was poured Ht01|27e1351t51 filtered, washed with ;
water and dried | L LA RS b Bl o 53R vo ol 1ah 8 ¥, Y
b orepar kg pEld ) el B B e s BT ™
mat eri al s &REMPELEyeR6W 061 Jrﬂg 120-75 e met hod o Exarrp e .
Exarrpley5145 Phenyl -furo[ 3, 2 c][18 napht r|d|n 4[ 5H] - oneAmxture of
-3, 5-di hydrgs3 J;%ﬁ,]dlfw ,g( r]‘&lqm “ﬁ%}a 4‘,{( dne (2 g) and
2, 3-di chl Org gn%fur g:‘C&Zﬁ Qal oléét 4 Hl)n&ﬁw 2 nylhmmqrn)éoﬁrmeuﬁf'%) Y
M) was Stpotatdhiin i-buteiidedda ) S &ied sﬁd Hebted PQA Iauiua ehiod htdgdnQo NEPE 10K 2 hrs. After
Ref | uxi ng cwlamg.dbﬂmmuedfai ;Faaurezﬁgdqngggo mlf&tfé{f tgmbs;;g nsmmabvqrmwégﬂhktauugus/vas
evaporat’%(f"u et M Freye ar pREECHWaSIe ca
gel el utl %?wpﬁé f’ E‘ﬂﬁ:&ﬁ%@" f“w e yPten " a'faé'ﬁ"(ﬁrefrﬁﬂﬂ]
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“manner , 'ampyepefedt he tricyclic-di hydro-furo derivatives may be oxidized to

the corres ' ur o- deri vat i ve. Pregprative Example 4
Exg?r/m e 1 ép(g 4'8 cplgrophenyl)-«t-hydroxy 3-{2-hydroxypropyl)-1,8-naphthyridin-2(1H}-one
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n dry werhutmﬁhe wlu -ma\tva epmhdﬂaer(an5@0tmlbepm®raeu®hssﬂ#upomwtsra@ ing
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was addedt P
th h ol
A v e vty

t.l.c. (SI lica gel/[ERR]: 5% Met hanol ) and vvarm ng was continued 55 until
'no starti n rrat erl al remai ned ca PriedRidive) FXa mp'FdiI uene was rem)ved under
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separ at ggl bmex érg Qtfrogon 5‘&"%%% %’,%?AEL Egi;em% & hrs. After
concent r atcbéling, taé nﬁ;&m aasatrai itol %)Ea san EovelRfght. Al dlﬂ&aﬂdebtpW\ﬁﬁ
obt ai ned izided ameiawhieh was exavtegi @lith eithervashedwith whted-dritdIRp, SO fiteted, ab@evaporated
Simlarly toa lhve ed#xeﬂe wap pdg ﬁtpmwmﬂwwsﬂ Qeqeeand Ui aMes plipwedty stand for

st r uct ugﬁl mgges?e“" #!”é ‘é&?ﬁ?‘ﬂ'f 70 fog CGl5Peeeanayeer By &I es
‘i eogas‘edm Hion HorssARRUIES © BRpsrt BT e 2ih@eR- |

ex arrpl es hExw ihGstarting materials for use in Examples 1—8.
- 3, 5-Di hydr o- ®- ernlybv fatipwing @, Hrocedirds, BhaibehinF enadihvp s dife 565 6, or anjen-

| ut gpeognized dradifigstion the b H9jf Ny zﬂt'sdqslr reher ramedatps (B DRk
?gog Ingn g'I @Jﬁﬁ%‘s"’n t Eﬁ? rgzare ﬁg zn}nfgg Iajgd)na 8 Iggéqlqdfsr%n%r n

di met hyl acetam de ( dm°) was s irfed in an atnmosphere of nltrogen and
hélated to p : [ ER¥eparitive Exhnipless. Af t er cool i ng, the

sol ution WetydrexviB-tehydroxybutvbe-phenvet.8-ndphthyadiei#fhvoaehed with water, dried and
recryst& | utzoéq; ’{‘Mﬁf 'F‘E‘Q)!ﬂr (QWBF"’PH‘ finate190,g) eppilan- ?a&ﬁ:ﬁﬁg‘rﬂﬂn‘{og) gfid potassium t-

g) was room temp ure in a nitrogen atmo ¥. it was heated at 4!
277- [ ERR] .tof% K} -then at 85°C for 2 hr and finallyl gt Tu PONanner par ed ? ﬁ er
such deri vat Theasot ixire mep&ﬁdrceﬁw toEL atsw Komg;mmﬁ end \adssnwmarn@dt
accor di ng t oThdTaixtoestves extattedwishngll of ethér andihaapieas phdse waoratainedi i Ganeitraciedagain
50 with a fresh 2 L of ether. The clear aqueous phase was adjusted to pH 4.5 with conc. HCl to yield a white
solid which was filtered off, washed with water and dried to yield 4-hydroxy-3-{4-hydroxybutyl)-1-phenyl-
1,8-naphthyridin-2{14)-one, m.p. 205.5—206°C {from isopropanol).
By substituting the relevant ester and lactone in thls preparative example mtermedlates to many other
compounds of the invention may be prepared.

55
Preparative Example 7
4-Hydroxy-3-(4-methanesulfonyloxybutyi)-1-phenyl-1,8-naphthyridin-2(14}-one
4-Hydroxy-3-(4-hydroxybutyl)-1-phenyl-1,8-naphthyridin-2{1H)-one (10 g) was dissolved, with stirring,

in Eaton’s Reagent (10% P,O; in methanesulfonic acid; 50 mi) under a nitrogen atmosphere. The solution

so Wwas heated to 55°C where it was held for 3} hr. It was then cooled and poured into a waterfice mixture. After
sturnng for several hours, the aqueous mixture was extracted {3x) with ethyl acetate (250 mi each). The
organic extract was separated, dried (Na,SO,), filtered and evaporated. The residue was stirred with a smail
volume of cold isopropanol and filtered to yield a brown solid, the mono-mesylate, which was used without
further purification in Example 7.
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i hydr o- 2- met hyl - 5- phenyl -t hi eno[ 3, 2-c] [ 1, 8- napht hyri di n-4(2]-one a 11
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e he aqueous loy ig luMost of the soivent’ was removed then 500 g of ice was added to the resldue The
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.-4(;2H-one in
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Di hy choowburiddofih ;,, oﬂp’ishegﬁeﬂ nDR. @34-245°C Copverdlon of Higmétbrdrie- ONE

Zing the procedures describpg; it Bxarhle5

-7 Phenysl %"'zrsyfﬂlet@wmdmmmmaaamm L@ilm@apht hyri di n-6(2H) - one The
m)po mesyl af g Lf'g)th om Pr epar ative Exanple 7 was dissolved in DMF (20 m)
at: R T. and cesi um carboniieatraurg)forpyla AL dua’y. The reaction was foll owed by
HPLC or TLC until essentially n tarting material remained (ca. 1 hr). A
m xture of two products was fﬁﬁn&g The total product was poured into
i ce-wafer and 30 the producat/vva chiltered off. The t8 products were
separated by col um chrona ograpipyz[V\hat man LPS-2 silica gel;[ERR] + 0-5%
MEOHL or by preparatyve r e HPLC [ \hat ma Parti(snl-lz)ﬁ}o oDS- 3;

(gnum 40 col uim]gzend ed fraction d. porgl on yi el ded
kipher‘?ill 3,4,5,74 tetrphYdro- ¢xepi no[ 3, 2-[ ERR], 8napht h ridl n- ?ZH) on 1
THe follow ng co unds\may repared sifilarl by S bstlt i1ng t he
approprlate startiny-fat e '
7-(4-Chl orophenyl ) -3, 4,5, 7t t et r ahydr o- oxepi nofu3 2-c/
né mep. 241-243C;,
7-(3- Cnhl orophenyl ) - 3, 4,
né\_m p. 151- 153C .
74 (3- Met hoxyphenyl - 3, 4,
ne, mep. 223-224.[ERR];
7- ( 3- Hydr oxyphenYl ) - 35,x- t et r ahydr o- oxepi noJ 3, 2- ¢/ [ ¥ 8] napht hyri di n-6(2H) - o
ne, mp. >2600C PREPARATI VE EXAMPLES Preparat i vexExarrpI el
3:(2- Hydr oxyet hyl ) - 4Ahydr oxy- 1- phenyl - 1, 8- napht hyridin-2(1H)-one 45 To a
sol utsaon of 6.8 g of nethyl 2-phenyl am no-3-pyridine cafboxylate in 60 m
of eEL!K r ol actone t here was added, under nitrogen, 13.4 g of
pot a55| um ,ia ‘B‘)‘(F?ﬁ'@fsqif\'e reaction mxture was heated and stirred
for one hObH’usﬁt1 © D8 GPBe o Stiffareng and age l;lxdrqureelramweramnghbm 11618 catbont didnks; WaS

extragt ed W$ddkhbﬁﬁethﬁbﬁnm‘g d vvlth acetlc acid to pH
4.5 and Ao, paiegdaitrarslioxg ahvirmichth '?"yfé‘[' ﬁ&,j‘ §ﬁ§ jﬁfg ?_frq froziﬂ o carbam
chl or of &F ; ands opr opanol yi el ded t he *produ it Tvetairgframds a
col orl ess eg ﬂﬁdsn‘}efn 35- 236C According to this procedure or an

Ci

art-r cogn:nzrasl N rej t he 2- hydroxyethyl side- chain
mat er| aI s used as starti ngr?nrr% ’é‘r% gf"ggﬁ'ﬁsf"i‘fe‘"?'é%fﬂ’laons described in Exanpl es

1-8 may be prepared. Preparative Exanple 2 55

Met hyl - 2- phenyl am no- 3- pyrazi ne carboxylate (A) Mthyl 2-brono-3-pyrazine
carboxylate: To a stirred mxture of 12.7 g of nethyl 2-am no pyrazine
carb8kyl ate and 47 nml of 48% hydrobronic

87
Ip 8] napht hyri di n-6(2-0

et rahydr o- oxepi no[ 3, 2- ¢hfkl, 8] napht hyri di n-6(2-0

W
el r ahydr o- oxepi no[ 3, % Adpht hyri din-6(2-0
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d there : , W Se, . of brom ne keeping the tenperature
[ERR]. A solution of 14.4 g of sodiumnitrite in 60 mM of water was then
__.!dded, dropwi se, at 0 and the reaction mxture stirred for 15 60 m nutes.
The reaction mxture was basified to pH 8 wth sodium bicarbonate and
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g of et hali M sdiitref @hipybattkimethgisi) ek B6Emi;on Kex@ined ivasidtiolelt Bcheldiv SE°0h a
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e A mxture of delta-val erol act ®rgafativExdimpie et hyl
25(Mnﬁtﬂvquph@amimeW)mi-(eomonml)-Q.&-Ba@)hvanid-z di-eesi um t - but oxi de (24 g)
was sti r{_éd‘"&P_}fG?_ Bt%@'ﬂ}"im"%t‘v’rﬂ?wfﬁ?i?ﬁeﬁ %&jﬂvﬁya PR (39bﬂ“d2'5;'mf§';.

A ter SO NBETILE BEIDAIE JAVCTIG TN SO RN, anc
SUITT eQodlVE #k Griduct gaé’tﬁqugo{agsitﬁp yirbséide ORG240 Mf ahdthdintitu S ktirked X
{250 1 JoverhigahAfra adjditing Be@daeb 5.

A5 wi tehystebiprs frdACsopratiecipe vield tte dasiediprdduer nag. 29A4-2450& Shegrsigintof thigerpaserial idr i ed
i n ai r “3RBCYNEE PRrRe igyention mavberaceAmlistRRPY ¥djzing therrtceduses degqrieq indhefampleg

- ProduCiom fr wdAntrgdaing stafSCE £ BY rh @glPLiutuogedure, or an art-recogni zed
modifi cation thereof, any of the 3- ygroxypro'py side-chain materials used
as starti hor comtpeundhaving ithet sractumbfotrhdns’ atescri bed i n Exanples 1-8 nmay be 15
prepared. Preparative Exanple 4 _

. 1-(3, 4- Di chl or ophenyl ) - 4hydrgpdg23- ( 2- hydr oxypr opyl ) - 1, 8- napht hyri di n- 2( 1H) -
one # stirred m xture of mma-yal er ol act one (40 g), ethyl

2- (3, 4-di chl or ophenyl am RO) - ni &Eei nat e (20 g) and potassiumt-butoxide (30
g) was warned in an atmogphere ey Ri trogen tol ERR] jJland keftHatlpere for 5 hr.
20 After coolin produft was rnt oo\mu of 5% KCH

sol u3t5i on and al | stir overni ghf. Thejlbasi clkol uti pn’- was
extracted with jether x 500 m) and thefaqueols sol lition veglgkidified to
pH 5 with conc. ed ™M water, dried
inair then recrystallizgd from net hanol/charcoal tfo yield the desired
product, mp. 232-[ERR]. |This procedure or an art-rfecogni zed nodification
t her®of may be used to péepare any of the 2-hydro 2 25 propyl

s'kg/e-chai n starting ne s for use in Exanpl -8.Y Preparative Exanpl e
5 Z4- Hydr oxy- 3- ( 2- hydr @ W - phenyl - 1, 8- naght hyrﬂ':h'—rr-‘i(ll—b-one A

m xture 'of methyl 2- Zm amp- oct anoi ¢ | act one
(10 9) and potassiumt g butoxide (7.5 g) was ¥red in a nitrogen

at nosphere and heat ed %o [ ERR] where it was heldxfor 6 hrs. After cooling,
the m xture was po%ed into 5% NaOH (200 m) and sti rreAd. overni ght-.
Acidification to pH 4.6 yielded an oil, which was extracted with ether,
washied Wietdh, Water, dried [ERR], filtered, and evaporated to a small vol ume.
Hexane Wasg igrd@dndbaty bxyged &sdinfry Was noticed, and the mxture was all owed
to stand RbindH3ondy be thersame bhdifferentiatld wahydirobdnasr attyldbéingifacm nee 6 ysbar dterme d
from [ERREZierbwamoI/i sopropyl ether to 35 produce the desired product,

e saip e 6dust walfittére6F, Washet vah wawt, diidd, &d ré-0 pH

m p.ss184- X may be the same or different and are hydrogen, hydroxy, alkyl having from 1to 6 carbon
) atoms, halogen, nitro, alkoxy having from 1 to 6 carbon atoms, or NHR?* (wherein R* is alkyl having from 1
to 6 carbon atoms}; and
Yis CHor N.
2. The compounds defined in claim 1 wherein Y is CH.

60 3. The compounds defined in claim 2 having the structural formula:

S

o [

65



Thi s process,

prepare any of the 2-hydroxy-
es 1-8. In general,
Préparative Exanples 1, 4, 5 Ol

t n_Bxanpl

t her eof ,
1 (B = 0)

using | act ones with desrre
40 usef ul
accordi ng to one of the nethods: descri

hexyl

prepared. Preparative Exanple 6

4- Hydsoxy- 3- (4- hydroxybutyl)-1- phenyl-

m xt ure of nmethyl
(-1000 g) and potassiumt- but
in a nitrogen atnosphere, for
at[ERB] for 2 hr and finally

carefully into 8 L of 5% KCH so _
m xture was extracted with 2 L of eth
It was extracted again 50 with a frg4g
.phase,,was adjusted to pH 4.5 with @
was fiItered of f, washed with water

205 5- [ERR] (fronrrsopropanol)

2- phenyl am no.

4-Hydr oxy-4BTH e4conn0¢m!n definkd 0

4- Hydr oxy-
drssolved

[ERR] where it was held for

water/ice

53""5

m Xt ur e.

was extracted (3x) with ethyl

was s¥parated, dried [ERR],
stirred with a small vol une
id, the nono-nesyla
in Exanple 7. 65 16
2-(2-%h|oro-3-nicotinoyI)-ganna-butyrnlactone A 1l Msolution of lithium

br own sol

—h

[ ERR] hr.
After stirring for |{severa
acetatef(250

bi s(trinmethylsilyl)am de (260 m; i

ni trogen at nosphere.

(25.8 9)

of et hyl

To this was af
in tetrahydrofuran (40 5
-[ERRp. The m xture was stirred fo
2-chl oro-nicotinate (37.
t he reaction tenperature bel ow -

[xERR%

or an art-recogni zed nodification thereof may be used Tk
si de-
by follomjng t he procedures described in
recogni zed'nodi fi cation
3 s%$%uents ot her i nternedi at es,
for conversion to th prgducts of the invention _
/)} ﬂq\Exaanes 1-8 and 10 nay be

1, 8- napgﬁ%yrrdrn 2(1h)-one 45 A

chain starting materials for u

, epsilon-caprol actone
%ﬂrraﬂatroomtemmrﬂure

It ma- heated at. [ERR] for 1 hr then:

Q

By /Substituting the rel evant ester and

| actopje in this preparative examM&ernternedrates to many ot her conpounds
of t he whereinB] WX, FBYR*[aAd P @epasl defined Ibcldimapar at i ve Exarrpl e 7

hmi ﬂ? I

6 e w:‘% % gl")rf'afé’ég pHing

aci d;*°50 n1) under a nrtrogen atnDsphere cﬁ?ﬁ?solutron 60 was heated to
br’ﬁa hen cool ed and poured into a

lsPorphenyl 8- napht hyri di n- 2( 1- on
=18 BVAYbNt h r|d|n 21H)-one (10 g) wak
%88%%PP /%[ERern met hanesul foni c

r and the aqueous phase was retai ndd.

i sopfjopanol and filtered to yield a

r. The hot m xture was poured
stirred overnight. The

L of ether. The cl ear aqueous
awyield a white solid which
ried to yield

8- napht hyri di n-2(1H) - one, m p.

. hours, the aqueous m xture
Kgach) . The organic extract
aporated. The residue was

n

sed without further purrfrcatr)n
ive Exanple 8

¥exane) was .cooled to below -[ERR]in'a
3} sol ution of gamma-butyrol actone

Y the tenperature bel ow
then to it was added a solution-

|n'tetrahydrofuran (60 m) keeping
After stirring for 2 hrs, the

- Feaet | Owhérbi W IXCRVERA RAble QUB&inkPintRint 0 room tenperature and it was kept
t her essovermTighiompblo®is défined inelaio b WaMirig th@srubiafiDféasuld:hen 500 g of ice was

added to the residue.

The aqueous | ayer

extracted with nethyl ene chloride (

chl oride extract was evaporated to

hi gh ggressure |iquid chromatogr aphyosepar ati onCI-(é/\hat man Magnum 40 col umn;
5) : _

Parti sil

55

60

65

40, ODS-3;

[ ERR] (25):

H20(

Aot )

18

ﬁ%@s adjusted to pH 5 and was then

2 The dried 10 net hyl ene
whi was purified by preparative

/
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[ (1)) to yield the desired product, mp. 50-[ERR]. Preparative Exanmple -
9 5§4-Hydroxy-3-(2-hydroxyethyl)-I-(3-nitrophenyl)-1, 8- naphthyridin-2(1

H)i-one A mi xture of 2-(2-chloro-3-nicotinoyl)-gama-butyrol actone
(Préparative Exanple 8) (3 g) and mnitro- aniline (3.67°g) in nethanol (50
‘m)Jwas stirred in a nitrogen atgp\%i5.21 d heated to an oil bath o

t enper at ure of ERRl. The met hand - al’l ¥ to distil off. After[ERR] hr.
t hef nmi xt urde El’df'lﬁowztam as@efined Tocldila. product was added 10% pot assi um
hyd

oxi de sqf A ined ingiim §eor friwkengin®' wasR2sitd hytiegerd) nasnsd.ni ght . Af t er
sting thﬁﬁp%fgri: &%ﬁ%@%gﬁ;ﬁmﬁw Tpily! pad Ry bydraged., washed with
r, &ried, and re- crysta(f ized TTom T sOPrEBLYARBME , yviel d the desired
product, mp. 244-[ERR]. Conversion of this material to conpounds of the

i nvention may be acconplished by utilizi gg—mﬁazpr ocedures described in the-
Exanples. Clains for the Contracting States: \BE CH DE FR GB IT LI LU NL SE
25 1. A conpound having the structural | ﬁ or A CR R2 30

[err] CH re] 45 X

X A A' wherein Bis

.i ndependent |y oxygen or sul fur may be the sanme or different
and are hydrogen or al kyl havi fr 1t .carbon atons; misQ 1 or 2; W

hre hy® ogen, hydroxy, al kyl having
al koxy having from1 to 6 carbon
ing froml to 6 carbon atons); and
¥laim1 wherein Yis CH 3. The

Wral formula: 60 65 17 = EP

an\X may be the sane or di fferedt” and
from1l to 6 carbon atons, halogen, nitrp
atenms, or[err] (wherein [err]is alkyl k
Y is Gd or N 2. The conpounds defi ng@
cagpounds defined in claim2 having
0127135 Bl Preparative Exanple 8 _ _ o
2-($2- Chl or o- 3- ni cot i noyl ) --ganma- butyf ol™act one A 1 M solution of lithium
bi s(tr, S | am de (260 m; in hexane) was cooled to below -[err] in
a it rzgg?r?gét";*gﬁ}g/ "%éﬁuasgﬁi:‘?ﬁi"sc'%é- added a sol ution of ganmma-butyrol act one
(26.8 g) i mZ ehe dh miuéfﬁ@d'&%%ﬁfg‘ﬁ" reRdkis Batforolsed X isperpgEnLrribebroworia0C
The i xt ur eTanE#E: cotripburiadl aéfed i clbim 18 SRt by Lb V. -5feds eseae riog. et hy|
2-chl gf 0- ni MoTherameoyrdid défingd inichirh & hEvMERAL Al A1 Y99k eepi ng t he
reaction tejﬁg \éﬁ' P-Bheanwlfanal 3,2 odin, BlhaphiNytidih-4@kdnki Ng for 2 hrs, the reaction
MiiXt Ur e Wass g ey L %ﬂﬁ"ﬂ@édﬁ%ﬂp&hﬁﬁﬂ#@m@b;it was - kept there
rophehyh

%’E
. i -met U - [ . . .
ht. dihydad- St;ﬁ, ¥ Whthvridie-Al2500 f was added t
? Egrpésgl éluea,,s-d;ﬁ{&, 5! ° “furo ﬁfcﬂ'ﬁ naphthyridin-4[2l-ll-one?g of fee has added to

i ro-5-(m-methoxyphenyl)-furo[3,2-c][1,8]naphthyridin-42 -one;

g.g:g;:yg:o-g-(g#dfchIorophenyl)-furo[3,2-c][1,8]naphthyridin-«lllzfl-llll-on:;
3,5-dihydrg:5-:4,4;'dlchIorophenyl)-2-methyl-furo[3,2-c][1,8]naphthyridin-4[2H]-one;
3’5-dihyd 5- -C| Iorophenyl)-furo[3,2-c][1,8]naphthyridin-4[2H]-one;
3,5-dihydro-s-(3-chlorophenyl)-furo[3,2-c][1,8]naphthyridin-4[2H]-one;

o 3'5-dihyd ro-5:(3-chlorophenyl)-z-methyl-fu ro[3,2-c}[1,8]naphthyridin-4] 2H}-one;

: 3'5-dihydro.5 (g-fluorophenyl)-2-methyl-furo[3,2-cl[1,8]naphthyridin-4[2H]-one;

] , 3,5.dihydro-s-(3-me_thoxyphenyl)-2-methyl-furo[3,2-c][1',8]naphthyridin-4[2H]-one;

fo 3'5-dihydr°-5:( ,5-d!chlorophenyl)-furo[3,2-c][1,8]naphthyridin-4[2H]-one; and

i 1;5 Theycro- (3,5—dlchIoroph_enyl)-.Z-methyl-furo[3,2-c][1,8]naphthyridin-4[2H]-one.

PR .hen |czn't:;pounds defined in claim 1 having the names:

: 6-& -Ch}’- . ,4.6-tetrahydro-pyrano[3,2-c][1,8]naphthyridin-5-one;
6-(4—Met‘;1 r:phe:yl )-2,3,4,6-tetrahyd ro-5H-pyrano(3,2-c][1 .8Inaphthyridin-5-one;
o4 lxy;'p er;yl)-2,3,4,6-tetrahydro-5H-pyra_no[3,2-c][1,8]naphthyridin-5-one; and
Sa! yipheny )-2,3,4,6-te§rahydro-5H-pyrano[3,2-c][1,8]naphthyridin-5-one.

X !\e compounds defined in claim 1 having the names: -

80 .g,g-dghvdro-9-phenyl-furo[2,3-b][1,8]naphthyridin-4[2H]-one;
3,9:g§gygro-9-(p-_methylphenyl)-furo[2,3-b][1,8]naphthyridin-4[2l-l]-one;
3.s’-d!hydr<>-2-methyl-9-phenyl-furc_:[2,t<]—b][1,8]naphthyridin-4[2!-l]-one;
3,9'd!hydrofs-(p-fluorophenyl)-furo[2,3-b][1,8]naphthyridin-4[2l-l]-one;

o 3'9-Dli hyﬂro-g-(m-meth_oxyphenyl)-furo[2,3-b][1 .8]naphthyridin-4[2H]-one;

. 3,9_D.hydro- -(4»chlorophen_yl)—furo[2,3-b][1.8]naphtl‘iyridin-4[2l~l]-one; '
3,9-D!hydro-9-(3-chlorophenyl)-furo[2,3-b][1,8]naphthyridin-4[2H]'—'one:'
3,9-D;hydro-g-(4-fluorophenyl)-2-methyl-fu'ro[2,3-b][1,8]n'aphthyridin-4[2H]-one;
3'9-Dihyd ro-s-(a—me.thoxyphenyl)-2-methyl-fu rof2,3-b}[1,8]naphthyri din-4[{2H]-one;

60. 3,S-Dihydro-g-(3,5-d!cl'|Iorophenyl)-furo[2,3-b][1,8]naphthyridin-4[2lLI]-one; and
1,7 ydro- -(3,5-d|chl9roph‘enyl).-z-methyl-furo[2,3-b][1,8]naphthyridin-4[2Hl-one
10.(‘;[:: l;:'ompounl;is df)fmed in claim 1 having the names: .
-(3,4-Dichloropheny -2,3,4,10-tetrahydro-5H-pyrano[2,3-b][1,Slna hthyridin-5-one;
: g::::é\:llhelthox\r/‘phenyl)-2,:«1,4,1O-tetrahydro-5H-pyrano[2,3-b]['l,8]napl":thyxdin-5-sorc::;;e '
o Totam orop enyl)-2,3,4,10-tetrahydro-SH-pyrano[2,3-b][1,8]naphthyridin-5-oné'
- ethylphenyl)-2,3,4,10-tetrahydro-5H-pyrano{2,3-b][1,8]naphthyridin-5-one'; and

19
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aqueous | ayer was adjusted to pH 5 and was then extracted with nethyl ene’
chloride (3 x 500 m}. The dried 10 nethyl ene chloride extract was
eyaporated to an oil which was purified by preparative high pressure liqui
chromat ogr aphy separ ati on (V%atwﬁPl‘ngUmamBDI um; Partisil 40, ODS-3;

CH3CN( 25) : 75 duct . 50 .
Prépa$ ati)veuéxmgﬂe" LN(&%;SM f&ﬁho '¥I§§§'t Irﬂjﬁ' e UC(3 m!torophgaﬁ;/lr%-

, 8- napht hyr I'Ehl'iénﬂ-(sjls etRRRIrdoNEbiIkb[B,2-C]| naphthyndm—ﬁ[ZH]-one,
2. (2- chI or o- 73(41¢hb01phm B /5 -ama’wdknﬂ mmd[a'éclbwa ihyeid aﬁ&ﬂlm Exa le 8) (3

Ll

'°1 ‘ZV"M n a nitroge
at nospher e a,n(_ fﬂﬁ é{"{ah {5 "d ,@18“ t hanol wasi
al I oved to digsd p céQ rth gressrato%r coftipou eforrh m 8 QU ) DG Gh WIcr IR ey To,
product was filtered off, washed with viter, dried, and re- crystallized |

!

.utilizi'hg the procedures descrrfed -xanples. Cains for the l
]

. 0 . i

cH2 B [e] [erﬁz] 40 45 X I
and jare hydrogen or al kyl- having froff q) 6 carbon atonms; mis 0. 1 or 2;.
to 6 carbon atons, or [err] (wherein/RYS al kyl having from1 to 6 carbon -
15 20. A process for the preparation of a compound of formula A' as defined in claim 1 which is

t he produere owggen.achibbds didrdcpaied Bybiréatindy ehinpoirehicof Sel gehéra forinid@@ n1 ) and the

fromisopropanol to yiel d the deS| red oduct m p. 244- £]2 Conver si on |

Contracting States: BE CH DE AR GB L '.NL SE 25 1. A conpound havigng

XA 2 A" wherein B is

55 Wand X nmay be the sane or di eAd® are hydrogen, hydroxy,

atons); and Yis CHor N 2. The conpounds defi ned inclaiml wherein Y is.
characterized by treating a compound having the general formula

and m i tro-7- ‘gﬁ 'Pf%ée %‘?é’g}
m xturé®was stirred 20 overnight. After adjusting the pHto 5.5, the solrd;
of this material to conmpounds @ QL Mﬁﬂéﬂgécﬁﬁpﬂl|Md by
|

the\structural formula A or AN
i ndependent|ly oxygen or sulfur; R ah err] may be the sane or different
al kyl bhaving from1l to 6 carbon atons bgen, nitro, al koxy having from1
.CH. 60 % HE defin |m2 Q t he struc;\w&l

in wi ned in claim a agent under anhydrous con-
for m'” & ditio ng?npjé.%g‘g% rrﬁiA” in whlchm?ét gﬁﬁ 9_|_el§

35

(CH,) -CRIRZ-oH

40

45

.50

X

in which m, W, X, Y, R' and R? are as defined in claim 1, with a strong aqueous acid solution to produce a

compound of formula A’ wherein both Bs are oxygen; or subjecting a compound having the general

formula
55

60

65
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s 55 60 . N N

‘methyl and [err]is hydrogen. 10. The igg

207: erein B. W X [err], R2 and mare as defined in claiml. 4. The
ounds defined in claim3 wherein mis 0 or 2. 5. The conpounds..defined

Ph/fla|n14 wherein B is oxygen. 6. The conpounds defined in claimb5 having

the structural formula: 25

12 . EP 0127 135 B1 25 30

30 35 S g

35 40 _
.40 wherein W X [err] and R2 are._as (£ biaigil. 45 7. The
conpougds defined in claim5 h ng uctura rmul a: S
45 50 : : y y %mr]

50 55 : N '

60 65 _
Brp 0127135 BL wherein W X, [err]

1 8. The compounds defined in clai m@0r ~ wherein [err] and R2 are "’

hydrogen or nmethyl. 9. The conpounds |defiRige—~iWh claim 8 wherein [err].

pounds defined in claim4 haV|ng

thQi§tfucturaI formula: [err] 20 25 wAereTn X and Ware as defined in claim
1. The conpounds defined in claim10 wherein Wis 3-chloro and X is

hydr ogen, chlorine or fluorine. 12. The conpounds defined in claim 10

wher ei n WWQ'C'Smnwmde aaﬁﬂ’axeassi roupEm 109 inframalequiaereartaBigerTing se ahip Slaguee

daf i ne®® i "Tﬁ ff@*ﬂﬁ ﬁhEP“XBaP@ Byees: fRlapesyi desired by m@'"emaﬂms

defi ned ifEPEIAM" \?Pﬁ"ge'i' LS 30 X

3, 5-di hydr o- 5- phenyl -furo[ 3, 2-c] [ 1, 8] napht hyrf} di n- 4[ 2H] - one;

t hyl - 3, 5- di hydr o- 5- phenyl - furo[ 3, 2- cﬂ #oht hyridi n-4[2H . J-one;

- di #ydr o- 5- ( p- net hyl phenyl ) -furo[ 3, 2- c][1 8\ napht hyri di n-4[ 2H] - one;

- di hydro-5-(p-fluorophenyl)-furo[3, 2c][1  &Hgapht hyri di n-4[ 2H] - one;

- di hydr o- 5- (m net hoxyphenyl ) -ur ,-8] napht hyri di n-4[ 2H] - one; 35

-dl hydro-5-(3, 4-di chl or ophe yI)fu | [ 1, 8] napht hyri di n-4[ 2H] - one;

d

n

d

-d

and. [err] are as defined in cfaim

3

i ®ydro-5- (3, 4-di chl or ophenyl ) - 2- urof 3, 2-c]
apht hyri di n- 4[ 2H] - one; N N 0
i hydr o- 5- (4- chl or ophenyl )-furo[3, 2
i hydro-5-(3-chl orophenyl)-furo[3, 2
>- di fyydr o- 5- ( 3- chlorophenyl) 2- met
. 40
3, 5- d|hydro-5-(4-f|uorophenyl)-z-net
oneé;
3, 5- dlnydro 5- ( 3- net hoxyphenyl ) - 2- n& yl -furo[ 3, 2-c] 11, 8]naphthyr|d|n 4 2
-aone; .
3,6, hy dir whisb . 8L % ¥R’ and B eneyas Yefingd i @aim-1cy ]aneqowmymsdpn\sn{ Piagucg ge;

and compound of formula A’ wherein m is zero, the B atom ln e rmg is oxygen ‘and the other B atom is

3, 5- di [y 4" By B aGReisdir b : o6l thoc -4[2
S A e T

1 b |

1, 8] napht hyri di n- 4[20 one;
1, 8] napht hyri di n- 4] 2H] - one;
o[ 3, 2-cl [ 1, 8] napht hyri di n-4[ 2H] -

owww-—'_woowwool\)
('DU'IUIUTGDU'IU‘IO'IU‘IU‘I

S -

W
[3,2-c][1, 8] napht hyridi n-4[ 2H] -

0 (CHy) - (CH,) .CRIRE-Lg

55

60

X
_ in which Lg is a leaving group, and h, W, X, Y, R! and R? are as defined in claim 1, to produce a compound

65 of formula A’ in which both Bs are oxygen. e

) A O |



-tetrahydro-pyrano[ 3, 2-c][|, 8] napht hyri di n- 5- one‘;'-_.

" 45 ¢ 6- phenyl -2, 3, 4, 6-t
: 3,4, 6-tetrahydro-5H pyrano[ 3, 2-cl[1

6- (4 Chl or ophenyl) - 2,
apht hyri di n- 5- one;

23*/(4 Met hoxyphenyl)-2, 3,4, 6-tetr ol [3,2-c][!,8napht hyri di n-5§
LXFEZE) 1

one; and 6- (4 Met hyl phenyl) 2,3, 5H pyrano[ 3, 2-c][1
,*8napht hyr i 020 Apraxes. forkfe prI;mat.e@ amnﬂsmaeif foradla ANorQ!' ads Mefined avdidig 1tviiith is
nmanes: 50 character@eteb\dnrdayntr oecﬁnqohmgflgeﬁml r@ru@ | [dbtu&}imapihmhy@runderrwdfp‘ﬁb-l]andone_
3, 9-di hydrggf; ? °9FG? mso pwtvwmedveﬁe nzsmgmaaer
3’9d|hdad emg ll c %{yg the (o]
3, 9-dih ydrmﬁae(nﬂmﬂhhl' ?o S’wé bty mam"éi
3, 9- di hy drAy-a8e ¢omverett hamc a e ofhptf@{ls?qf.’ﬁofbh éLA'Bbmphdhhyatladymé{»%ﬂnmm 55
3,9-Di hy drsb‘P!!W (atpFT bceP mqu Gme'BBtb'lﬂ[Of 8ulphw htptwﬁﬂli memowiﬁmwnﬁaoxvgen
3, 9- Di thlaE? or I'pE‘H'aaceutl com t i n fulp fy ¥t t If rlu%l_ﬂ\ rAgé
5,901 1Vl 2 Shns ﬁ:, o R TR w ormila 0T be
, 8] napht hyri din-4

9- Di hdeb"@-f?Ghﬂ@Q'h@mW@mylm 2-net hyl -fur 0[2 3-b] [
, 8] naphthyridin-4 , .
3, 9- Di h)ts/dro TgfPpe 55{11 Rl ’H?"c?baﬁ'&wﬁa)"-"f“ﬂ?‘ﬁ‘f’é‘a‘ﬁ'!go‘f‘f T’”ﬁ?ﬁé&?ﬁ?ﬂ@ﬁi%i%-4[2rﬂ-one-
and 60
3, 9-Di hydro-9- (3, 5-di chl or HJ%)H?) 2-met hyl -furof 2, 3- bl [ 1, 8] napht hyri di n- 4]
2h-one 17. The conpounds dg n\d;u n claim1l having ghe nanes: 1 '
0-(3, 4- i chl or ophenyl ) -2, 3} 4, 10- t@trahydro 5H pyrangl[ 2, 3- bILl 8] napht hyri di
ns5- one; 1 0-(4- Vet h,oxyph H%)ﬂ
0-tetrahydro-5H an {11- 5- O¥re; ,
10- (4- Chl or ophenyl ) - 2, [ 2, 3- | ] [I [, 3] na%ht hyri di n-:
5- one; 265 1Q( 4- ahydr a< AR 3-bJ[1
, 8] napht hyri di n- 5-oie"

-Phenyl 2,3,4,1 0 t et rahydro- SH-pyrano[ 2, 3- b][l 8] apht hyri di n-5-one. 18.

7- (4- Chl or ophenyl ) - 3, 4,
, 8] napht hyri di n- 612H] - o ‘,
7- ( 3- Chl or ophenyl ) -3, 4, - i , s] L& 8] napht hyri di n- 6] 2H] |
-one; &s(3-Met hoxyphenyt)-3,4,5, 7-tetrahydro-oxepgino[3,2-c] [1
, 8] napht hyri di n- 6] 2H] - one; and
7- (3- Hydroxyphenyl ) -87 4,5, 7-t et r ahydr o- oxepi no[ 3, 2-c] [ g

, 8] napht hyri Q n-6[2H -one. 19. A process for the preparation of a conpound
of forgal a ,sﬂgeﬂﬁjénﬂ@&yb&&ls@ﬁdp 1 in which both Bs are oxygen, which is
char act er i z @t akyR2niH Dk tHeGame 60dMRPeHD e hyafbgBreovaalkd haliag frorh @ tdld calibbn atoms;
10 OH [ERR] m280, 1 or2;
ZM 5 : W and X may be the same or different and are hydrogen, hydroxy, alkyl havu:lg from 1 to 6 carbon
25 in yhi ¥ “a' a“‘?’i!#%?é]'"%lffﬂﬁ“lﬁlﬁﬁf’ba?@'a% ORNR" fuerin R ds Avhfarina ey 4
dehydratl ngyaggn rNI&ﬁkﬂme’ﬁm&Wr ous con- 30 ditions to produce a compound of
formul a A" iantradihg i cdmiiiolind3sf it genéralyforéibia Il 30 20. A
process for the preparation of a corrpoHBd of formula A as defined in claim
1 whi cgai s characterized by treating ajConpound having the general formula

(Chg) y=(CHy) - -cata2-on

§5

60

65 X \\
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ichm W X Y. [ERR]and[EFﬂ’GI‘RTd$3ﬂeBIIned|n claim1, with a

50 in
st rong Jaqueou 0, ce ou formula A where
A e i s LS B R Eﬁﬁglﬁ%"%eéh‘é‘f"éfla"?‘ﬁ’f"#ﬁ Fardions
55 . b) treating a compound having the general formula
Iucﬁﬁ 60 OH

atog® 65 | 5

o 1,2
2AF® 20 ' EP 0127135 Bl 10 15 X in whigh . m X ACHIERRR BntOH ERR] are as

Ataseat i ng a'resul ting conpound havi R th ne

éflned inclaiml, to intranol ecufaf ment, so as to produce 20 a
conmpound of formula A" in which bofh Bs {fre oxygen; followed if desired by
rmula 25 30 35 40
Xinwihichm W X Y. [ERR] and R2 &¥é as Qefined in claim 1, under
thiating conditions so as to produce a conpgund of fornula A wherein mis
zero, the B atomin the ring is oxygen and he-other B atomis sul phur. 45
d of formula A as defined in
acterized by cyclizing a

claim1l in which both Bs are oxygen, whi
'conpound of the general formula OH 50 55| QQ which Lg is a | eaving group,
and m:W X Y. [ERR] and [ERR] are as def’Nuefl in claim1, to produce a
conpound 6o of formula A in which both Bs are oxygen. 21 1
18LI1 il Ephigh 7 85 BR' and R‘mfﬁgaw&w dbove, Witea pranp andboLOaviddolutio aIPedioela
of fornula A'°°'3 0 contil i f‘ri% hich U &t A fich is characterized by
treating a compoun 58 3?% ot 9pFral 19 'Tﬁgg-defined in claim319 under
cyclising and thlatlng conditions so as toyproduce a conpound of fornula A

or A" or nmixture thereof in which ong or (CHy) - (CH,) .CR Rz-Lg

30

as

- X

in which Lg is a leaving group and m, W XY, R‘ and Ft2 are as defined above, to produce a compound of
o formula A’, in which both Bs are oxygen.
on \’( . _ - d) treating a compound -of general formula il as defined in process a) above, under cyclising and
thiating conditions so as to produce a compound of formula A’, A’* or a mixture thereof in which one or
45 Dboth Bs are sulfur and, if desired, separating a compound of formula A’ or A"’ from a mixture so produced;
e} treating a compound having the general formula -

50

55

60

65
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~

E both Bs are sulfur and, if desired, separating a conpound of fornula A
. A" froma mxture so produced 5 and i f desired subjecting a resulting
.C ound of the general formul a AEPIQO $27i1835MBTh one of the B atons is
o%;gen and the other_ is sullg)hur to intranol ecul ar rearrahgenent whereby

ds dpwh A 5 e g oy e 2410 DErfUEeg Somestnd
oo ‘*:f,%t%a::;whwh m g gg;eefmggﬁx e gsﬁff DHrm it S Tec oras

. a 'doubly bonded oxygen atom or ity phur atom and the doubly bonded oxygen
atom or &ul phur atom becones the ring oxpgen atom or sul phur atom 10

23. A pharmaceutical conposition which cgnprise corrpound havi ng
structural formula A" or. A" as defi ) génbi nation with a
pharmaceutically acceptabl e car rfFer . for the nt racting State: AT
© 15 1.79A process for the prepdgratio conpo ‘pg t he structural
~formula A or A" CR R2 20 [ ERR] 0 XA

A" wherein 40 B i s independentIy oxyden or sulfur; R and [ERR] may be
the sane or different and are hydrogen or{| al kyl- having from1 to 6 carbon
atons; mes 0, 1 or 2; Wand X may be thessame or different and are
.hydrogen, hydroxy, alkyl having from 1 arbon atons, hal ogen, nitro,
al koxy having from1l to 6 carbon atons R (wherein [ERR] is alkyl
haw ng from1l 45 to 6 carbon atons); CH or N characterized by: a)
treati ngea conpound of the general forwunhe ||l 50 [err] 60 65

orY

X X 6 22 EP
0127198 BL AN Loy g WAL o Y LS L1 2 2
defined. ab t

‘produce ,a Cong mé«f}' fé Sl g?riréﬂffﬁh'u bﬁ Eh ] 0 BHHSIB Brom® RGxen and

b) treati ngheaotiosd igoSuphdr, Mtrﬁ\ﬂol&&lﬁr ganghgameri Whihd \&sath&)ﬁﬁound of formula A’ or A" is
OH at ons X perevArted remgcﬂvely 10 a compdu@d of formula A’ or A’ such that a cycl:c oxygen atom or[sghphl]r atb& 20
X in which t?ﬁm a doubly bo @PPEV!-J&MW F';]:%‘Peat%a é°"

aaueous 5 Clto IR LS L RN eneé‘%f s bl

2.A process as defined in Clalm 1 charactensed in that a compound of formula A’ or A’ is produced in

which Y is CH.
3. A process as defined in Claim 2 characterised in that a compound is produced havmg the structural
35 formula:
v cnl\gz

B CH

40 | 2
\& 45

50 _ W

X

55

wherein B, W, X, Y, R' and R2 and mi are as defined in Claim 1.
4. A process as defined in Claim 3 characterised in that a compound is produced wherein m is 0 or 2.
5. A process as defined in Claim 4 characterised in that a compound is produced wherein B is oxygen.
60 6. A process as deflned in Claim 5 characterised in that a compound is produced having the structural
formula:

65 N
e
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N 35 40 in which Lg is a leaving group and m W X

[errq@25 30 N | .
[err][§and R2 are as defined above, to produce a conpound of formula A", in
N chi both Bs are oxygen. d) treating a conpound of general fornmula 11 as
defingd in process a) above, under cyclising and on : thiating

condigions sp as to produce a co ng of fornula A, A" or a mxture
th(’,are?of in which one or 45 both%‘%&é’sﬁ??ﬁmand, if desired.. separating
nda conpound of forrmula A" or A" froma mixture sp é)roduced; e) treating a
conmpound havi ng the general formula RL 50 _-CR™R
0 55:60 65 0~
which msW X, Y, [err] and R2 are as def{ned ab
-conditions so as to produce a co da or
the B atomin the ring is oxygen and Ye o
subj ecting a conpound having the gened | forqula 5 10 20 in which m W X
Y. RlL amgl R2 are as defined aboveNtqg tra | ar rearrangenent, so as
to produce a conpound of fornula AN 3s def i ned above in which both Bs are
oxygen, 25 g) subjecting a conpound of the general fornmula A or A" in
.whi ch one of the B atons is oxygen and Qe other is sul phur, to
i ntranmokgecul ar rearrangenent wher eby nu-ouXF of formula A\ or A" is
convwefted respectively to a conpound q " or A such that a
cyclic oxygen atom or sul phur atom becgfs~a doubly bonded oxygen atom or
sul phur atom and the doubly bonded ox¥gen atom or sul phur atom becones the
”Qg Ox%gmegimgmig%ma@em iB@ini Nereafter, if desired, transform ng
a ¥dnmpoun ' R5pcepsas dafinmd N Cladh 58harscterivddl iRinae ' ss a), h), c), d),
e), f) orq?gr'&' Pht o anot her conpound of for rrul?jcg\wg'?‘dﬁ)%oqiﬁf’e%&'ﬂgﬁ'eedﬁ‘é%‘ga'as
'defined in"Claim1 characterised in thatRéREenﬁagnd of formula A or A" is
produced in which Yis CH 3. A procesg/as defimngd in Caim2 characterised
in thata conpound is produced having g he structggal 35 fornula:
3 CRIR2 B 40 [err]. / 2

23 EP 0127135 Bl in
YE under thiating

£ in which mis zero,
B atomis sul phur. f)

q

30

35

40

\m{ wherei ! 2 p
erein W, X, R' and R? are as defined in Claim 1.
B 8.2A process as defined in Claim 6
‘5 and R® are hydrogen or methyl.
9. A process as defined in Claim
and R? is hydrogen.
10. A process as defi

or Claim 7 characterised in that a compound is produced wherein R’

8 charagtgri.sed inthata compound is produced wherein R! is methy!

formula: ned in Claim 4 characterised in that a compound is produced having the structural
50 | S/ C 'QZ
) - ~ CH,
55
N IN - 0
60 \

65 //
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5 | |
4 X wherein B W X, Y, [err] and R2 and mare as defined in Caiml. 4. W
process as defined in Claim3 characterised in that a conpound is produce'

wherein mis or 2. 5. A processgﬁ QEW Claim4 characterited in th
a conpound is produced wherein IS gen. ob. A process as defined in :

Cl ai m 5 chreras Xahi 9esle bdldefihedtin BlamPfrpound i s produced havi ng the structural

f ornmul a:© 65 124A procds#as defidedlic BlainBiD dhb@cterised in that a compound is produced wherein W is 3.

CRR2 5 1?5"°.§‘§ Wé'lv’é'mﬁ"\/vhbﬂne preflupifinend R2 are as defined in aim1l. 20

7. A DPIOCRSHe Efj ﬁ%rborﬁgfﬁ'i"h'?“sché'ﬁ‘a?’%'f i9rthat @ gomppupdh istProgduead ISRV jiss-
prB alde

produced haup, rlm 19 '&Mc@ns&% {l@trardomggunh?srd’nldugé! vglgré{m ﬁg]a?/vm

X, [err] aavelbétB hpdregeas defined in Claim1l . A process as defined In _
6 or C ai m #4-dYripcess as défined|iniChairt hataraatedsemhmdnadtrprfmjldwmedommmsnsprwucamd R2

are hygy oged? upihy "V' [3,2-c](1 1"3Pt" -ene: defined in Claim8
characteri sg " Ihfnﬁlsz #(ﬁf

,_fl % [err]is methyl and
[err]is hydr:;ggﬁﬂdml;,qp_ sf§,o y ,J,],,_ m,ll characterised in tha
a conpound i3S-dityosaecn wymn¢|)heroBtzrcuahluipa{hyfm-moiname 50

S [err], 55 && Wdro S-(EPdigtiorpaiRSy Burold i@ Binaptttaridin ¥2lkeweas defined in Caim

e dee e e B g e 2 comound

produced \Nh%fsgilfd (§-c orophenyl)-furo(3,2-c][1,8]naphthyridin-4[2H]-one;

3,5-dihydro-5-(3-chlorophenyl)-2-methyl-furo[3,2-c]{1,8]naphthyridin-4[2H]-one;

3,5-dihydro-5-(4-fluorophenyl)-2-methyl-furo[3,2-c}{1,8]naphthyridin-4[2H}-one;

.20 3,5-dihydro-5-(3-methoxyphenyl)-2-methyl-furo(3,2-c]{1,8]naphthyridin-4{2+]-one;
(N 3,5-dihydro-5-(3,6-dichlorophenyi)-furo(3,2-c]{1,8lnaphthyridin-4[2H}-one; and

3,5-dihydro-5-(3,5-dichlorophenyl)-2-methyl-furo[3,2-c}[1,8]naphthyridin-4[2#]-one.
15. A-process as defined in Claim 1 characterised in that one of the following compounds is produced:
6-phenyl-2,3,4,6-tetrahydro-pyrano[3,2-c]{1,8]naphthyridin-5-one;

25 6-(4-Chlorophenyl)-2,3,4,6-tetrahydro-54-pyranol[3,2-c]{1,8lnaphthyridin-5-one;
6-{4-Methoxyphenyl)-2,3,4,6-tetrahydro-5H-pyrano|3,2-c}[1,8]naphthyridin-5-one; and
6-(4-Methylphenyh)-2,3 4,6-tetrahydro-5H-pyrano[3,2-c}[1,8]naphthyridin-5-one.

16. A process as defined in Claim 1 characterised in that one of the following compounds is produced:
3,9-dihydro-9-phenyl-furo{2,3-b][1,8]naphthyridin-4{2/H]-one;

30 3,9-dihydro-9-(p-methylphenyl)-furo[2,3-b]{1,8]naphthyridin-4[2H]}-one;
3,9-dihydro-2-methyl-9-phenyl-furo{2,3-b][1,8lnaphthyridin-4[2/]-one;
3,9-dihydro-9-(p-fluorophenyl)-furo(2,3-b][1,8]naphthyridin-4{2+]-one;
3,9-dihydro-9-(m-methoxyphenyl)-furo(2,3-b][1,8]naphthyridin-4[2H]-one;
3,9-Dihydro-9-{4-chlorophenyl)-furo[2,3-b][1,8]naphthyridin-4{2H]-one;

35 3,9-Dihydro-9-(3-chlorophenyl)-furo[2,3-b][1,8lnaphthyridin-4{2H]-one;
3,9-Dihydro-9-(4-fluorophenyl)-2-methyl-furo[2,3-b](1,8]naphthyridin-4[24]-one;
3,9-Dihydro-9-(3-methoxyphenyl)-2-methyl-furo[2,3-b][1,8]naphthyridin-4[2H]-one;
3,9-Dihydro-9-(3,5-dichlorophenyl)-furo[2,3-b}{1,8]naphthyridin-4[2H]-one; and
'3,9-Dihydro-9-(3,6-dichlorophenyl)-2-methyl-furo[2,3-b][1,8lnaphthyridin-4[2H]-one.

40 17. The process .as defined in Claim 1 characterised in that one of the following compounds is

produced:
Lo 10-(3,4-Dichlorophenyl)-2,3,4,10-tetrahydro-5H-pyrano(2,3-b][ 1,8]naphthyridin-5-one;
N 10-(4-Methoxyphenyl)-2,3,4,10-tetrahydro-5H-pyrano(2,3-bl{1,8]naphthyridin-5-one;
10-(4-Chiorophenyl)-2,3,4,10-tetrahydro-5Hpyrano[2,3-b]{1,8]naphthyridin-5-one;
45 10-(4-Methylphenyl)-2,3,4,10-tetrahydro-6Hpyrano{2,3-b}{1,8Inaphthyridin-5-one; and
10-Phenyl-2,3,4,10-tetrahydro-5H-pyrano[2,3-b][1,8]naphthyridin-5-one.
18. The process as defined in Claim 1 characterised in that one of the following compounds is
" produced:
7-Phenyi-3,4,5,7-tetrahydro-oxepino{3,2-c}[1,8lnaphthyridin-6[2H]-one;

50 7-{4-Chlorophenyl)-3,4,5,7-tetrahydro-oxepinol3,2-c][1,8lnaphthyridin-6[2/]-one;

: 7-{3-Chiorophenyl)-3,4,5,7-tetrahydro-oxepino[3,2-c][1,8]naphthyridin-6[2H}-one;
7-(3-Methoxyphenyl)-3,4,5,7-tetrahydro-oxepino[3,2-cl{1,8Inaphthyridin-6[2/]-one; and
7-(3-Hydroxyphenyl)-3,4,5,7-tetrahydro-oxepino(3,2-cl[1,8)naphthyridin-6[2H]-one.

19. A method of preparing a pharmaceutical composition which comprises combining a compound of

55- formula A’ or A’’ as defined in Claim 1, with a pharmaceutically acoeptable carrier.

20. A method of preparing a pharmaceutical composition which comprises combining a compound of
formula A’ or A’ as defined in Claim 1, prepared by the process of any one of Claims 1 to 18, with a
pharmaceutically acceptable carrier.

21. A compound of formula A’ or A"’ as defined in Claim 1, whenever produced by the process of any

60 one of Claims 1 to 18 or equivalent thereof.

22. A compound having the structural formula A’ or A"’
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“t¢ch and X is hydrogen, chlorine or fluorine. 12. A process as defined in
Cl ai MY 0 characterised in that a conpound is produced wherein Wis 3. 5
.nmethoxy and X is hydrogen or fluorine. 13. A process as defined in aim 10
Chéracterised in that a compound is pr oduced wher qi th
hydrogen. 14. A process as defined_in Caiml chaam‘!mmj"ﬂllm@}gr one of
the foll owi'hg conpounds is producecﬁpéiézaimrg‘l -phenyl-Turot 3,2-cJ[ 1
, 8] napht hyri di n- 4] 2H] - one; 1.2 10 10
visZ Mt hyl - 3, 5- di hydro- 5- pheny!| A8 B[ 3, 2-c][ 1, 8] napht hyri di n- 4[ 2H] - one;
, 5-di hydr 0-5- (p- et hyl pheny#’) -fucB) 3, 2-c] [ 1, 8] napht lgyri di n-412H] - one;
Vis3: 5- di hydr o- 5- (p-f |l uor ophenyl )-furloéf, 2-cl [ 1, 8] napht lyyri di n-é[j%H] - one;
3, 5- di hydro- 5- (m nmet hexyph Bp2-cl[1 Bty i gi HBPEH] - one:
andX 5_ di hydr o- 5- ( 3, 44T ch | )-furo[ 3, 2-@6f1 1, yri di'{-!‘-g[ 2H] - one;
1

uceli® 15 J 2 .
3, 5-di hydro-5- (3, ‘GUNCh Lr)a%tﬂ“uyrl di n-4[
ri.di n-4[ 2H - one;

2H] - one; -
3, 5-di hydr o- 5- (4-chl or ophenyl )-furo[ 3, 2-c] [ 1, 8] napht hj
ridi n-4[ 2H| - one;
8l napht hyri di n- 4] 2HJ-

- 2-‘met hyl -Y%yr o
‘ N

* 3, 5-di hyc’go- 5-(3-chl or ophe# 2-met hyl -furo[ 3, 2-¢

ong/ : _ W _
3, 5-"di hydr o- 5- (4-f | uor ophe 2-met hyl - furof 3, 2-
one; 20 200 _
3, 5-di hydr o- 5- ( 3- net hoxyphenyl ) - 2-net hyl -furo(3, 2-¢l [ 1, 8] napht hyri di n-4[ 2H]
-qng; 3, 52di hydro-5- (3, 5-dichl orophenyl )-furo[3,2-c][I .1
, 81napht hyri di n- 4] 2H] -A'he; and ' A"
3, 5-di hydr owberg®, 5- di chl or ophenyl )-2-nethyl -furo[3,2-c][1
ced:g] napht hyri di 154%“2 ndeyile oxypgn onsulfwrocess as defined in Claim

apht hyri di n-4[ 2H] -

L .
characterssed | g;‘ { ;Yo'?fe‘h?)Ta"IeWédiﬁﬂF'l“@W’ #1g Mrtsegsa on eyt havingfomy e §:carbon atoms;
6- phenyl - 2, 3, AyGnli RIhA DLk sams R BRbrantZnG hie o Ak | iy T a9ing ABm

25 25 b et Gl e Sat Fonig frot1 k8 éaadja':'ﬁdfogifoﬁﬁvau&aﬂggfﬁgew Inacin o 1
sed:8] napht hyr ki gartionatmms); and ' ' .

6- (4- Met boxyphemfither¥- 3 4 6-tet rahiydr 0- 5H pyranol 3, 2-.(:“ I .
.AC :quun ﬁca:ordlng_ to. Claim 22, having a structure as defined in any of Claims 2 to 18 for a
ced ¢
)- 2,

, 8] napht hyrip oG n
6- (4- Met hyl pheny , 4,6-tetrahydro-5H pyrano(3,2-c][1

, 8] napht hyr Petestasspriche fird @e Vertrpgsstoster; BECHRE FRGRITILHLUNIGSEN 1 characterised in
t hat one sof t fol | ow conpounds, i s produced:
3, 9- di hydr o- 9[]1;H%%W‘fqﬁd;g?ﬁ‘%ﬂﬂeiiﬂqﬁéght_hyr i di n-4[ 2H] - one;
30 30 3, 9-di hydro- 9- (:p- met pytphenyl )-furo[2,3-b][1 :
8] napht hyri di n-4[ 2H] - one; 3,97d~Naydr o- 2- net hyl - 9- phenyl -furo[ 2, 3-b][ 1.
, 8] I naphtpyri di n- 4[ 2H] - one; BS,- 9- "’fwdro- 9-(p-fl uoropﬁenyl )-furo[2,3-b][1
, 9-di 2r)o- 9-(m rrthoxyp enyl )-(fQ\hIm.[,Z, 3-b][1
‘m

»i88] napht hyri di n- 412H] - one;

, 8Lpapht hyri di n- 4] 2 ¥ Qne; CH

3, 9- D hydr o-9-(4- oror enyﬁ furo[ 2, 3-b[ 1, 8]/nap| thyri g n-4[ 2|—|]21- %ne
35 35 - . CR"R

3, 9-Di hydfo-9-(3- r KL Rtgol 2, 3-b] [ 8 4] 2H - one;

i§’ 9- D hydr 0-9- (4-fluorophenyl)-2-methyl -furof 2,N3- b] [ 1
, 8] napht hyri di n- 4[ 2H] - one;
3, 9- Di hydr o- 9- ( 3--met hoxypheh
, 8] napht K9ri di n- 4[ 2HJ- one
3, 9-Di hydro-9-(3,5-dichl ¢

| )-2-met hyl -furo[ 2, 3-b]

yriWli n- 4[ 2H] - one;

and _ : _
0B, 9- Di hydro-9- (3, 5-di chl oyoptienyl ) - 2- net hyl - furo[ 2,/3>07[ 1, 8] napht hyri di n- 4]
2H] - one. 55 48 40 17. .The process & defined in daim1

stharacterised in that gne of the-follow ng conpounds is produced:
40- (3, 4-Di cRbak ophenyl‘s -2,3,4,1 O-tetrahydro-5H pyrano[ 2,/3-b][1

v 8] napht hyri di gofbrdi@ig Shuerstoff oder Schwefel ist, )

b- (4- Met woxy phRirupk R? gleidh 4dek Getsertiadain yal kinbéd- ynrWiasedrofB odigr [Alky! mit 1 bis 6 Kohlenstoff-

, 8] napht hyr Atmengindne: 10- (4- Chl or ophenyl )-2, 3,4, 1

O-tetrahydro- B } §' 50 et JAARELAIY L ikss : dl’%E\{m.Al { mit 1 bis 6 Kohlenstoff-
10- (4- Met hY!AE}J_Swiﬁelﬂu%ﬂ?l:%E bi%: &f&i@egbﬁﬂ%‘y %et)'fl Qﬁﬁéss%92§05t \?;éf Rivh-liworin R Alkyl mit 1 bis 6
, 8] napht kg1 Kehignsofotermerdiglsidd und

0- Phenyl - 2, 3, 4, 10-t et rahydr o- 5H pyrano[ 2, 3-b] [ 1 , 8] napht hyri di n-5-one. 18.
The process as defined in Caim1l charactZrised in that one of the

foll owi ng conpounds is



. a
» &

produced: 7-Phenyl-3,4,5,7-tetrahydro-oxepinol[ 3, 2- c_]l_%
, 8] napht hyri di n-6[ 2H -one; 50 . "
6[ 2 :

7- §4/'Chl orophenyl ) -3, 4,5, 7-t et rahydr o- oxepi no[ 3, 2- c ,"mﬂ"men
- one; EP 0127 135 B1
7- (3 Chlorophenyl) 3,4,5, 7-tetrahydro-oxepi no[ 3, 2-clT 1,8] napht

i

7-(3- Met hox P%ﬂ%é‘gg 'lgbﬁﬁ'f-" "(gﬁ é#fhiﬁfdg?g: "}?P[ 3, 2-cl [ 1, 8] napht hyri di n-

]-one; and oxyphe dr o-oxepi no(3,2-c][1

, 8] napht hyri di n- 6[ 2h] - one. 19 A et hod ofc paring a pharmaceuti cal

conposi ti on which conprises combi ni ng

defined in Caiml, with a pharmaceuti

met hod of preparing a pharnaceut) osi tilon -whi ch conprises comnbi

a conpeund of fornula A or A" E2dam 1, prepared by the

process of any one of Clains 1jto 1f i a pharmaceutical Iy acceptab

carrier. 21. A conpound of for s defined in aim1l, whe

produced by the process of any 60 one Bf Clarns 1 to 18 or equival ent

thereo$é. 22. A conpound having the stryctural fornmula A or A" 65 26

0 127 135 Bl *“ ¢ L m Svis d. X uced:

N ~ B W R X

X 20 A A" wherein ced:

B i s izndependent|y oxygen or sul fur; [err] and [err] may be the
different and are hydrogen or a yI having froml to 6 carbon atons;

ffere and are hydr ogen,

ally a EEptabIe carrier. 20. A

6] nd of 55 fornmula A’ or A" as:

6[ 2H

6[ 2H

ni ng.

| e
neverf

EP’

sarre
m

|s 1 or,
hydr oxy, %Em%ﬂ Eﬁﬂf&e °H5'I"%e" RPMitro, al koxy
havi ngs f r omslvdrSindun g.nA,% @,em v@,rm [ re| n [err] i s al kyl having

fromlto GGCWi'HilmﬂmgénOﬁE')Ansﬂm& Sohit der StedkieddoeN. 23. A conpound according to

Caim22, having a structure as defined in qng of ains 2 to 18 for-a

produced conpound. [err]fur die Vertrag flen: BE CHDE FR GB I T LI
SE 1. ,yerbindung der Strukturformel A foder W' [err] 40 is 50 55
X : X CH A
A" worin 2

35 N ' N

40 | W

in der W, X, R" und R? die in Anspruch 1 angegebenen Bedeutungen haben.
7. Verbindungen nach Anspruch 5 mit der Strukturformel!

crip%—cH,
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‘ nabhangi g Sauerstoff oder Schwef el ist, 60
od@r verschi eden sein konnen und V\asserstoff oder AI ky m
Ko

| ,Ienstoff- Atomen sind, mO, 1 oder 2 ist, Wund X g
»er'schi eden sein konnen und Miﬁ??% gy oxy, Al kyl mt 1 bi's

Kohl enst of f - At onen, Hal ogen, EB 't 1 bis 6 Kohl enstoff At onen
ader [errn]d‘é(\AOKJMt{nemF]:aeAdmbrum tanhed:bmeﬁss&utaobdnetaedmff At omen ist) sind

CH

N

5 N 60 w65 28 C L n S
die ip Anspruch 1 angegebenen Bedeutj|
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X

in der W und X die in Anspruch 1 angegebeben Bedeutungen haben.

135 Bl in der W X

err

i

und 27 @Ve@'"ig‘ke:‘lg@h BDSWUQEH odercls Wi %’t““d B Wess WP'?WQG vhiith Anspruch

éRlV\grsl n Y%erggdurg\gen V%mnsp g\é?{ ger étru hsmnﬁéh 2 sﬁ,ii St rUKt uGr_leORgE| 5

10 N N 15 - _crlp?

15 20 ' : s

20 in der B, W X, [err], R2 und mdiejin Ans ch 1 angegebenen

Bedeutdingen haben. 4. Ver bi ndun na Anspt 3, worin mO oder 2 ist.

25 5. Ver bi ndungen nach 4 \Wotin B Sauerstoff ist.

25 6. Ver bi ndungen nach Anspr ' Strukturfornmel [err] 30

30 N 40

4Cin,der W X, [err] und [err] ¥ie i nNAhspruBh 1 angegebenen Bedeut ungen
* haben. : 4 |7. Ver bi ndungen nach Anspruch 5 mt

de t rukt urfornmel CRLR2-CH2 50

[err] und R2

11. Verbindung nach Anspruch 10, worin W 3-Chloro ist und X Wasserstoff, Chior oder Fluor ist.
12. Verbindung nach Anspruch 10, worin W 3-Methoxy ist und X Wasserstoff oder Fluor ist.

13. Verbindung nach Anspruch 10, worin W und X beide Wasserstoff sind.

14. Verbindung nach Anspruch 1 mit den Namen
3,5-Dihydro-5-phenyl-furo{3,2-c}{1,8]naphthyridin-4{2H}-on;
2-Methyl-3,5-dihydro-5-phenyl-furo[3,2-c}{1,8]naphthyridin-4{2H}-on;
3,5-Dihydro-5-(p-methylphenyi)-furo[3,2-c){1,8)naphthyridin-4[2+]-on;
3,5-Dihydro-5-{p-fluorophenyl)-furo[3,2-c}{ 1,8lnaphthyridin-4[2H]-on;
3,5-Dihydro-5-(m-methoxyphenyl)-furo[3,2-c][1,8lnaphthyridin-4[2H]-on;
3,5-Dihydro-5-(3,4-dichlorophenyl)-furo[3,2-c][1,8]naphthyridin-4[2H]-on;
3,5-Dihydro-5-(3,4-dichlorophenyl)-2-methyl-furo(3,2-c}{1,8lnaphthyridin-4{24]-on;
3,5-Dihydro-6-(4-chlorophenyl)-furo[3,2-c]{1,8naphthyridin-4[2H]-on;
3,5-Dihydro-5-(3-chlorophenyi)-furo[3,2-c}{1,8]naphthyridin-4[2H}-on;
3,5-Dihydro-5-(3-chlorophenyl)-2-methyl-furo{3,2-c}][ 1,8lnaphthyridin-4[2H]-on;
3,56-Dihydro-5-{4-fluorophenyl)-2-methyl-furo[3,2-¢][1,8]naphthyridin-4[2H}-on;
3,5-Dihydro-5-(3-methoxyphenyli)-2-methyl-furo[3,2-c][1,8]naphthyridin-4[2+]-on;
3.5-Dihydro-5-(3,5-dichlorophenyl)-furo(3,2-c}{1,8]naphthyridin-4{2H]-on; und
3,5-Dihydro-5-(3,5-dichlorophenyl)-2-methyi-furo(3,2-c]{1,8lnaphthyridin-4[{2H]-on.
16. Verbindungen nach Anspruch 1 mit den Namen .
6-Phenyl-2,3,4,6-tetrahydro-pyranol3,2-c}{1,8]naphthyridin-5-on;
6-(4-Chlorophenyi)-2,3,4,6-tetrahydro-56/-pyranol3,2-cl{1,8]naphthyridin-5-on;
6-{4-Methoxyphenyl)-2,3,4,6-tetrahydro-5H-pyrano[3,2-c]|1,8lnaphthyridin-5-on und
6-(4-Methylphenyl)-2,3.4,6-tetrahydro-5H-pyrano[3,2-c}{1 8]naphthyndm-5-on

16. Verbindung nach Anspruch 1 mit den Namen

- 3,9-Dihydro-9-phenyi-furo[2,3-b][1,8Inaphthyridin-4[2H]-on;

3,9-Dihydro-9-(p-methyiphenyl)-furo[2,3-b]{1,8]naphthyridin-4{2H]-on;
3,9-Dihydro-2-methyl-9-phenyl-furof2,3-b}{1,8}naphthyridin-4{2H+]-on;
3,9-Dihydro-9-{p-fluorophenyl)-furo|2,3-b][1,8lnaphthyridin-4{2H}-on;
3,9-Dihydro-9-{m-methoxyphenyl)-furo[2,3-b][1,8]naphthyridin-4[2H)-on;
3,9-Dihydro-9-(4-chiorophenyl)-furo{2,3-b}[1,8]naphthyridin-4[2//]-on;
3,9-Dihydro-9-{3-chlorophenyl)-furo[2,3-b]{1,8lnaphthyridin-4[2H]-on;
3,9-Dihydro-9-(4-fluorophenyl})-2-methyl-furo[2,3-b]{ 1,8]naphthyridin-4[2A}-on;
3,9-Dihydro-9-(3-methoxyphenyl)-2-methyl-furo[2,3-b}[1,8]naphthyridin-4[2#]-on;
3,9-Dihydro-9-{3,5-dichiorophenyi)-furo{2,3-b][1,8lnaphthyridin-4{2/)-on und
3,9-Dihydro-9-{3,5-dichlorophenyl)-2-methyl-furo[2,3-b}l1,8]naphthyridin-4[2H}-on.
17. Verbindungen nach Anspruch 1 mit den Namen
10-(3,4-Dichlorophenyl)-2,3,4,10-tetrahydro-54-pyrano[2,3-b][ 1,8]naphthyridin-5-on;
10-(4-Methoxyphenyl)-2,3,4,10-tetrahydro-5H-pyranol2,3-b](1,8lnaphthyridin-5-on;
10-(4-Chlorophenyl)-2,3,4,10-tetrahydro-564-pyranc(2,3-bl[1,8Inaphthyridin-5-on;
10-{4-Methylphenyl)-2,3,4,10-tetrahydro-56H-pyrano(2,3-b][1,8]naphthyridin-5-on und
10-Phenyl-2,3,4,10-tetrahydro-5H-pyranof2,3-b}[1,8]naphthyridin-6-on.

29



8. \Ver bi ndungen nach Anspruch 6 oder 7, worin [err] und R2 Wasserstoff O
Met hyl sind. 9. Verbindungen nach Anspruch 8, worin R Methyl ist und R2 1
=V\Q§;erstoff ist. 10. Verbindungen nach Anspruch 4 mit der Strukturfornmel 3

O in der Wund X die in Ansppiqidzyascgpeben Bedeut'ungen haben. 25
11. Ver bi ndung nach Anspruch 10, wori n W3 loro ist und X Wasserstoff, 1

Chl or oder 1§ Nﬁrélwnsg‘i'@t?"t"raf Anspgich i ) 81" ns ruch 10, worin W 3- Met hoxy
ist und X T h Anspruch 10,

wori n WU”Z-% k@nﬁéﬁ :g:Ej ro-gie 0[3 }H ?ﬁf’cﬂ %éh Anspruch 1 mt
den Nanen 3;35M£ﬂ1 pHey! 56,48TB1IRY dhylrdoné &Jna;& lﬂﬂdﬂh\-h(hyllidndlhdl a4 lh] on; 30
2- Met hyl - 37-8-Hiidteyx mheanli 3hWIP'9 e@anB(?c EBIM Wit Izldton-4 2H]
3, 5-Di h r &R Yerf ﬁ;?é%‘gj lé'h piger g‘ft’ & ’Te'a%Y P‘E!‘l W&[' Pﬂ'd"o‘?ﬁ

3, 5- Dhyé?‘%{s‘g PUET SISITER |°§"e P " “fg e n 4] 2Hon;
3, 5- Dyhydr o- 5- ( m net hoxyphenyl ) - furo[:hHZ c][l 8napht hyr| di n- 4] 2H] - on;

3, 5- D hydro-5-(3, 4-di chl or ophenyl) - furo[3 c][l 8] napht hi/l’ldl n- 4[2H] on;
35 Y (CH,) -(cu

3, 5-Di hydr o-5- (3, 4-di chl or ophetfyl ) -fur% Ei[l 8]naphthyr|d|n 4(
2H] - o

3, 5- D|n;hydro 5-(4-chl orophenyl ~fur 8] napht hyri di n-4[ 2h] - on;

3, 5D hydr o- 5- (3-chl or ophenyl ) “Wdf o] N cl[ g 8] napht hyri di n- R2H] - on;

3, 5- Di hydr o- 5- (3-chl orophenyl ) - 2- et .hy
8] nE#ht hyri di n-4[ 2H] - on;
hydr o- 5- (4-f | uor ophenyl) - 2- nej4%
om«40

3, 5- Di hydr o- 5- ( 3- net hoxyphenyl ) - 2-

-on; 3, 5-D hydro-5-(3, 5-dichl orophe

8] naffht hyri di n-4[ 2H] - on; und
5- Di hydr o-5- (3, 5-di chl orophenyl) 2- rrethyl furo[3,2-cll1l

8] napht hyri di n- 4 2h -on 15. Ver bi ndungen nach Anspruch 1 mt den Nanen

6- Phenyl'" ger m, .6, ¢ eﬁ ’gg‘wﬁ %1?; gngegeberen BS%@%‘;& wmfum %"eahwasag |
indun r
6 (4- ‘Eh@mgm ln de@sbz gu s ﬁiﬁ' Yﬁm ?1 I In 5-0
Verfahren zur Herstellu einer Verbindung der Formel A’ gemaﬁ Anspruch 1, dadurch
6 (4- I\/btgbl@wzpia&reyld)us &névébnﬁdl?ruehéreﬂnydrﬁmbghbwr ano[ 3, 2-c][1, 8] napht hyri di n-5-
on und
6- (4-¥et hyl phenyl ) -2, 3, 4, 6- tetrahydro~o5|H- pyrano[ 3, 2- c][l 8napht hyri di n-5-on
16. Ver bi ndung nach Anspruch 1 nit den Nanen

3, 9- Di hydr o- 9- phenyl - fur of 2, 3- biy 1 , 8lgapht hy(m di n-cit3RLpan;

-furo[3,2-c][1
ro[ 3, 2-c][1, 8 napht hyri di n-4[ 2H] -

W
urof 3, 2-c] [ 1, 8] napht hyri di n- 4] 2H]
ur 0[3, 2-c[1

\/

3, 9. D hydr o- 9- ( p- et hyl phenyl pzA£ u rfaght hyri di n- 4[ 2H] on;
3, 9- Dwohydr o- 2- net hyl - 9- phenyl | furofR, 3-b][ 1, 8] napht hyri di n- 4] 2H] - on;
3, 9-Di hydro-9- (p-fluorophenyl{xfur 1, 8] napht hyri di n-4[ 2H] - on
3,9- D hydro-9- (m et hoxyphenyl rof2n8-blTD , 8] napht hyridi n-4[ 2H] - on;
3,°94Di hydr o- 9- (4- chl or ophenyl ) -furof 2, B-b] [ 1, 8] napht hyri di n-4[ 2H] - on; 55
3, 9- Dshydr o0- 9- ( 3-chl orophenyl ) -furo[ 2, B-b] [ 1, 8] napht hyri di n--4[ 2h] - on;
3, 9- Di hydr o= 9- (4-fl uorophenyl ) 2- metty yro[ 2, 3-b] [ |, 8] napht hyri di n-4[ 2H] -
on; 3, 9-Di hydro-9-(3-net hoxyphenyl) Ry+—-W uro[ 2, 3-b[ 1
, 8napht hyri di n- 4] 2H] - on;

3 9- Qphydr o- 9- ( 3, 5-di chI or ophenyl ) -f ,3-b] [, 8l napht hyri di n-4[ 2H] - on
und 3, 9- D hydro-9- (3, 5- dichl orophen )-2-nmethyl -furo[ 2, 3-b] [
, 8) napht hyri di n-412H) - on. 17. Ver bi ndungen nach Anspruch 1 mt den

ek %g%ﬁ*ﬁ" %iﬁf’%f K ng@*‘é?ﬁf&ft Lk dt‘:‘:z:::;?i‘f:;mif::ﬁ:.S*.?:":,zﬁ
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-

BI

10 15 N
£ 20 25 4

10 Chl or ophenyl ) - 2, 3 4, 10- tetrahydro- 5H pyrano[ 2;3=btft——

, 8l n&ht hyri di n- 5- on;
10- (4 Met hyl phenyl ) - 2, 3, 4, 10-t et r ahydr o- 5H pyrano[ZI‘!ly! ll yVWHHIIII’IdI n-5
—>Nefi uhd 65 1 0- Phenyl 2,3, 4,10-t et rahydr o- 5H py

8]naphthyr|d|n 5-on. 29 EP OlEPiHﬁzmjss uhrblndungen nach Anspruch 1
Mt den Narfen :
7- Phenyl - 3, 4,5, 7- tetrahydro oxep|n0[3 2-@][1, 8] napht hyri di n-612H] - on;
7- (4- Chl or ophenyl )-3,4,5, 7- tetrahydro (0) plnoIQca g][l

, 8] napht hyri di n- 6] 2H] - on;
7- (3- Chl%orophenyl ) -3, 4,5, 7- tetr ﬁ/drﬂ
-on; -7-(3- Met hoxyphenyl ) -3, 4,5, 7-tet
,8]naphthyridinl6[2kﬂ-on und N
7-(3-Fwdroxyphenyl)-3,4,5,7-tétrahydro 0 ep|n0[3 2-c][1
, 8] naphttqiyri di n-6[ 2H -on. 19. Verfahren Z4ur Herstellung ei ner Verbindung
der Fornmel A" [err] Anspruch 1, worin begeg B's Sauerstoff sind, dadurch
gekennzei chnet, [err] eine Verbindung [d |Igeﬂ9|nen Formel 11 OH

; : . 11 20

o[ 3, 2-c 8]naphthyridin-6[2h]

oxepi
oxepf [3, I

hydr

25 x,in der m VV X, Y 'R und [err]dig IM Anspruch 1 angegebenen
Bea“htungen habe m t elnen1masser- §b abspaltenden Mttel unter

. wasserfrei n ese dur ch elne VE blndun 30
For el A %Qie QW‘ und ggﬁ @g én rggﬁe Pf ner a@fgur

H%.,St el Ungat@"SWSlMﬁr U c &l’fall Qh$tR mﬁ&\ ufeﬁrbgjdung YU bifgdmeinen
gekennzei cfmeel, [err] elne Vérblndung der allgen9|nen Formel 35 35 40 40

40 N - N 0 45 ' rl

60856530 Z

ho.

45 50 50 in der m W X, Y. [err] und [err] dl% i g Anspruch 1 angegebenen

Bedeut ungen ‘haben, mt einer starken 55 alr e- Losung ungesetzt wrd,
wodur ch ei ne Vérblndung der Formel A erjeugt in der 55 beide B's
Sauer stof f- si nd, oder elne VErbln vng d al Qﬁﬁn Formel 60

35

40
- X

in der m, W, X, Y, R' und R? die in Anspruch 1 angegebenen Bedeutungen haben, unter sulfidierenden
45 Bedingungen behandelt wird, wodurch eine Verbindung der Formel A’ erzeugt wird, in der m Null ist, das
B-Atom im Ring Sauerstoff ist und das andere B-Atom Schwefel ist.
21. Verfahren zur Herstellung einer Verbindung der Formel A’ gemaR Anspruch 1, worin beide B's
Sauerstoff sind, dadurch gekennzeichnet, daR eine Verbindung der aligemeinen Formel

oA

50

(CHy) - (CH,) .cRIRZ L g

55
60

65
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" 1111111 11111111 1 EP O 127 135 B1 O [err] B's 10 w15 x in der m W
R und R2 die in Anspruch 1 angegebenen Bedeut ungen haben, einer
<intranmol ekul aren 20 Um agerung unterworfen w rd, wodurch eine Verbindung %
(535{ Fornmel A" erzeugt wird, in d t@tﬁgﬁg §|auerstoff “sind, und
gew(inschtenfalls. anschli eBend el ne resultierende Verbi ndung der
al | genei nem deokgreine [abspaltbaRSGriBpd ist arer miTW, W YXR' Mhd Reedie jn Amgirub 1clingegietibnen
Anspruch | Bedﬂg%f@ﬁe'h cygtigiert wi mg@!wqhabve Nerbingyngdechigrmigl & asqepgt i, inder beide B's

Bedi ngunget YPAARARLL i 1 el b0 S BRE" BLRG (GhmdOMBll s U0
wird, i85 dRkenfd edaﬁzEme 351 'Qrsnéeria Ede" g, uegreﬁf@kfsé?&s 1£\%é§°
B- At om Sc hwekeafidiérsiden Qédmg\/sg"ef: &hfa&dbltmm wikiuih eihé Verlginding Gér Fuafebloadumgseﬁhﬁsh

Fornmel A' splsher Vem masnlqrze_ugt wml |"ndety@lnd@efBﬁesiethefdﬁhdwmweWMMMs eine

gekennzei c %ﬁ (g :Ygf: fﬁ@ﬁeg]vqc ;@1 inschtenfalls eine
'je lell g

G err), 48 B R e

i st und ma \Njer i EJ! el eﬂﬂi diev blﬁddnﬂe SHQJFMQ o&ﬂﬂ'%&hﬁﬂ%rden daR ein
Bedeut ungencliserze SauemyotiiAtan eder SMetél -Atom @b doppet |gaﬁmumeb$audrumg -Atten odeoSdabfelA

er zeugt wiAtem wirg \d‘érdabé?meh Bbyn‘&aﬂéﬂ'@ﬁ@ﬁfwsm ipder Sewefafdidm by damn Ring-Sauerstoff-

Her st el | urf§egf der r ug d a5
gekennzel c Km é‘i-arsTA%fJT (ﬁﬁ?}‘% %m’?@ qt'lzrl nﬁnu fasse eme]g\é%rgﬁ\%&"g‘%rmb derﬁ;ﬁ%r‘%rr&? oder
Angpruch 19 unter cycli si erenden und su f|d| er enden Bedi ngungen behandel t
Wi rd, V\Ddll'h&htaﬁ!pfﬂthé/ﬁfhﬂd\tbﬂ?ﬁgsdﬂl Atornmel | oder ein Gem sch sol cher

Ver bi ndungen erzeugt wird, in der ein oder beide Ba Schyefel sind, und

[err] ePne VErvBrishichryr destellugy Fiatr Verbinduna.der, Stykuisiormel sch abgetrennt

wihpd, und gewunschtenfal I's eine r@nﬁgbt i erende Ver bi ndung der all genei nen
Fornmel |, in der eines der B-At auerstoff ist und das andere 10
Schwefel ist, einer intranolekyl areﬁ & ager ung unt erfrorfen wird, wodurch
Ver bi ndffngen der Forneln 10 A odercm%l‘Jf ewei |l s |n sqg| cher (Wﬂ)se in die

Ver bi ndungen der Forne = uhrt r] em-l} cyclisches
Sauer st of f - At om oder hwefigl - At o ei n doppel geq nden s Saugr stzoff At om
oder Schwef el N .

30 N N

RPN 5;”

40 worin
B unabhéngig Sauerstoff oder Schwefel ist,
o R' und R? gleich oder verschieden sein kbnnen und Wasserstoff oder Alkyl mit 1 bis 6 Kohlenstofi-
i Atomen sind,
i m 0, 1oder2|st,

45 W und X gleich oder verschieden sein kénnen und Wasserstoff, Hydroxy, Alkyl mit 1 bis 6 Kahlenstoff-
Atomen, Halogen, Nitro, Alkoxy mit 1 bis 6 Kohlenstoff-Atomen oder NHR* (worin R* Alkyl mit 1 bis 6
Kohlenstoff-Atomen ist} sind und

Y CH oder N ist, dadurch gekennzeichnet, daf
a) eine Verbindung der allgemeinen Formel il

50
(CHy) - (CH,) -cRIR%-gH

55 .

0 II

60

I

VLA O LY
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© At O% rd und das doppelt gebundene Sauer st off-Atom oder Schwefel - Atom zu
dem R¥ng- Sauerstof f- oder -Schwefel-Atomw rd. 23. Pharnmazeutische
,Z@arm‘ensetzung, unf assend ei ne Verbindung mt der Strukturformel A oder
A~ [err] Anspruch 1 in Verbindung mt einem pharmazeuti sch annehnbaren

Trager. Patgentanspruche fur den Vgt pags t AT 20 1. Verfahren zur
Herstel | ung ei ner Verbi ndung. der gﬁmb§3n§1 A oder A"

ened0 CRIR2 30 débm, W, X, Y, R und R? die im Vorstehenden ang_éer.enen Bedetliing haben, mit einem wasser-
ie B abspaitenden Mittel unter waSerixeien Bedingungen umgesetzt wird, wodurch eine Yerdndung der
A 40 wori nformel A” erzeugt wird, in der beide B's Sauerstoff sind, : '

’;‘J:JI!C B ungtbhangbl)ﬁ’"ggff@‘r“g‘t"(?fdierﬂ'&@?e_"geﬁﬁké‘f"’él ist, [err] und [err] gleich oder
nispel schi eden sein konnen und Wasser st of f é)rﬂer Al kyl mt 1 bis 6 Kohlenstoff-
eimat onen sind, mO,1 oder 2 ist, 45 Witihd “ X gl ei ch oder verschi eden sein
eireconnen und Wasserstoff, Hydroxy, Al il 1 _MiCH B'mﬂn%wmoff- 45 At onen,
iderejg| ogen, Nitro, Alkoxy nit 1 bi ff-Atomen oder [err] (worin
g‘::gerr]Al Kyl mt 1 bis 6 Kohl enst]off- t)-.sind und Y CH oder N ist,
efefladur ch gekennzei chnet, [err] ein ng der all geneinen Fornel I
stofb 0 : o ~N N TOCH
" 5¢ 55 60 : o .
odegC\ 65 39 . S _ .. .| EP 0127135 Bl inder m W X Y,
[err] und [err] die im Vorstehenden apgedsbenen Bedeutung haben, mit einem
wasser - abspaltenden Mttel unter wagserfrdi en Bedi ngungen ungesetzt wird,
wodur ch sine Verbindung der Fornel A} _erzelgt wird, -in der beide B s
Sauerst®dff sind, b) eine Verbindung d% genei nen Formel nden 5
nisch meln N N oder . 1w 20 25 inder m W X Y. [err]
und[err] die im Vorstehenden angegebenen Bedeutungen haben, mt einer
starken .[err] Saure-Losung ungesetzt wrd, wodurch si'ne Verbi ndung der
Fornel 24' iedeougV, WY, &' undR*Ce inDedreteneBdenh angeyebenen BédeGiufigbn hadenCimi @iner starken

Ver bi ndungvafEigerfiurekfsinscymdesstziaird, wodurch eine Verbindung der Formel A’ erzeugt wird, in der
eide B's Sauérstoff sind, ' '

c) eine Verbindung der aligemeinen Formel

30

(CHy) - (CH,) .CRTRZ-Lg

35
0
. . 40
W
ff- 45
6 : X

- in der Lg eine abspaltbare Gruppe ist und m, W, X, Y, R' und R? die im Vorstehenden angegebenen
50  Bedeutungen haben, cyclisiert wird, wodurch eine Verbindung der Formel A’ erzeugt wird, in der beide B's
.Sauerstoff sind, . ' : : : :
~d) eine Verbindung der allgemeinen Formel Il gemiB dem vorstehenden Verfahren a) unter
cyclisierenden und sulfidierenden Bedingungen behandelt wird, wodurch eine Verbindung der Formel A,
A" oder ein Gemisch solcher Verbindungen erzeugt wird, in der ein oder beide B’s Schwefel sind, und
55 ggv;ﬁnschtenfalls eine Verbindung der Formel A’ oder A’ aus einem so erzeugten Gemisch abgetrennt
wird, C .

60

© ' (L

33



30 OH 35 N N 40 ff- w Ff 45 6
X in der Lg eine abspaltbare Guppe ist und m W X, Y. [err] und [err] dic¢

r m_Vor st ehenden angegebenen 50 Bedeutungen haben, cyclisiert wird, wodurch

si ne Verbi ndung der Fornel A erzeugt wird, in der beide*B s Sauerstoff
sind, d) eing Verbindung der al ER@1RZH3I®MBEl 11 [err] dem vorstehenden

Vet f ahren a)ehel,'lpét\perrbi’({:%gl idesri ﬁrenden#{;’g’?' sul fi di erenden Bedi ngungen behandel t _:

wi rd, wodurch sine r |n(§uq'?5'g3§? mel A, A" oder ein Genmi sch sol cher
Ver bi ndungen erzeugt wird, in der sin oder Reide B s Schwefel sind, und 55

[err] eine Verbindung der Fornel A" oder A auaz ei nem so erzeugten Gem sch
abgetrennt wird, 60 33 g g-ﬁ S  EP 0127135 B1 e)
ei ne Ver bi ndung der all genei nen Fornel }ly (CH 2) m1l0

10 15 w 20 Y (CHa)
20 inder m W X Y. [err] u R2MT e T™M(Vor st ehenden angegebenen

Bedeut Ingen. haben, unter sul f{di ere| den 2 Bedi ngungen behandelt w rd,
wodur ch ei ne Verbi ndung der F | A _erzesgtywird, in der mMNull ist, das
25 B-Atomim Ring Sauerstoff istNdnd dds andere B- At om Schwefel ist, f)

.ei ne Ver bi ndung der all genei nen For nel
0 15
40
40 45 _
45 in der m W X, Y, [err] und R2 d¢
BedeutZ@ngen haben, einer intra- nole
wothrr ch ei ne Ver bi ndung der For nel X
Sauer stof f si nd, :

50 g) ei nedeYdd, i, ROHROLAAE aRlih 96 ARhOR & Eﬁf | A haben Lfle LBl e der
B ALOS Satigenb e pd ns Car o AbdtEiref cedEhdttad L ReR e
U ager ufghtemiire RingShesnsteff istyndwaslanderde Boitem Senvltendting der Fornel A’ oder
jewei | s in 48neMerpingynogier gligerasings Foemebi ndungen der Formeln A" bzw., A [err]
wird [err] ein cyclisches Sauerstoff-Atom oder Schwefel-Atom ein doppelt
gebundenes Sauer st off-Atom . ' :

30 35 N N

or st ehenden angegebenen
aren Ul agerung unterworfen wrd,
erzeugt wird, in der 50 beide B's

35

40

45 ' X

in der m, W, X, Y, R' und R? die im Vorstehenden angegebenen Bedeutungen haben, einer intra-
molekularen Umlagerung unterworfen wird, wodurch eine Verbindung der Formel A’ erzeugt wird, in der
- 50 pbeide B's Sauerstoff sind, '

g) eine Verbindung der aligemeinen Formel A’ oder A", in der eines der B-Atome Sauerstoff ist und
das andere Schwefel ist, einer intramolekularen Umlagerung unterworfen wird, wodurch die Verbindung
der Formel A’ oder A" jeweils in solcher Weise in eine Verbindungen der Formeln A’’ bzw. A’ liberfiihrt
wird daB ein cyclisches Sauerstoff-Atom oder Schwefel-Atom ein doppelt gebundenes Sauerstoff-Atom
oder Schwefel-Atom wird und das doppelt gebundene Sauerstoff-Atom oder Schwefel-Atom zu dem Ring-
Sauerstoff- oder -Schwefel-Atom wird, und danach gewiinschtenfalls eine so erhaltene Verbindung A’ oder
A" durch ein Verfahren a), b}, c), d), e), f} oder g) in eine andere Verbindung der Formel A’ oder A"
umgewandelt wird. - : . :

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da8 Y CH ist.

3. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB eine Verbindung mit der Strukturforme!

55
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SHoder Schwef el -Atom wi rd und das doppelt gebundene Sauer st of f- At om oder
Schwef el - Atom zu dem Ri ng- 55 Sauerstoff- oder -Schwefel-Atomw rd, und
danach gewunschtenfalls eine so erhaltene Verbindung A' oder A" durch ein
Verfahren a), b), c), d), e), f) oder g) in eine andere Verbi ndung der
Formel A oder A" ungewandelt wiER. 0227/485aBien . nach Anspruch 1, dadurch
gekennzei chnet, [err] Y CHist. 60 3. Vé{f hren nach Anspruch 2,
dadurch gekennzei chnet, [err]eine Verbind ng\\ t der Strukturfornel 65 34
EP 0127135 Bl [err] 5 10 [err] w 15 X
20 hergestellt wird, in der BW X [eP_r] und fhadie in Anspruch 1
angegebenen Bedeut ungen haben. Ver f aren nath Anspruch 3, dadurch
gekennzei chnet, [err] eine Verdrn @HPgwird, in der mO oder 2
ist. 5. Verfahren nach Ansprug¢h 4, gekennzei chnet, daB eine
VErbingung hergestel | t- w rd, toff ist. 25 6. Verf.ahren
nach Anspruch 5, dadurch gekennz8i‘chnen, ei ne Verbi ndung mt der
Strukturformel 30 35 40 45 hergestelltjwird, in der W X, [err] und R2 die
aben. 7. Verfahren nach Anspruch 5,
gung nit der Strukturfornmel 50

o
D
=

*dadurch gekennzei.chnet, [err]eine VE
o . 7. CH 55 60 w 65 EP 1 hergestellt wird, in der
W % [err] und R2 die-in Anspruch 3 gegebenen Bedeut ungen haben. 8.
Ver fahren nach Anspruch 6 oder 7, d#durch gekennzeichnet, daB éine
Ver bi ndung hergestellt wird, in dex [err]Jund [err] Wisserstoff oder

t hyF? sihergestélit wiverid adriBEW, R R2ARS Y diCih ﬁ&sprmqwhf:g&e%gﬁmﬁh R®bbenl €7 1]
ei Me Ver i n¥erphreamgendinedriich vdadarch gakerchedichh@ dap eiveVélyihduing herbeebil{ vard; ih der m
Wasser st81°f’§"\;"s‘ t:h 10. Verfahren nach Anspruch 4, dadurch %ekennzei chnet, daB
ei ne Ver R e a.Jjﬁnfla‘a‘é"s‘gt“fhu%?ﬂﬂ'FE)??IFE'T"Z?@“QL daR eine Verbindung hergestellt wird, in der B

is )
25 6. Verfahren nach Anspruch 5, dadurch gekennzeichnet, daB eine Verbindung mit der Strukturformel

' Ran

| | 0 AN
30 ' ' ' .

CH

2

- 40 o . . W

X

45 hergestellt wird, in der W, X, R’ und R? die in Anspruch 1 anQegeb_enen Bedeutungen haben,
7. Verfahren nach Anspruch 5, dadurch gekennzeichnet, daR eine Verbindung mit der Strukturformel

50
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w 25 hergestellt wird, in der Wund X die in Anspruch 1 angegebenen )
Bedeut ungen haben. 11. Verfahren nach Anspruch 10, dadurch gekennzei chnet,
[exr] eine Verbindung hergestellt wird, in der W3-Chloro st und X
Wasserstoff, Chlor oder Fluor ist. 30 12. Verfahren nach Anspruch 10,
dadurch gekennzei chnet, [err] ei n?y d‘.gggé‘:prgestellt wird, in der W
3-Met hoxy ist und X Wasserstoff oder Iuo I'st. 13. Verfahren nach Anspruch
10, dadur chheggelvdei @luaew, X, SnErY R iVAR&pritH UREgdesedasEdabliingdh hdbeni N der W -
tund X bei de V\& phremfidch dngpelich Mdervmaﬂuabh@hennzalﬂhnemﬁpemeherﬂjndmdmemésteutwurd
| gekennzei chﬂg %‘Rn fseef of Wb%w Ver bi ndun en 35 hergestellt wird:
. 3,5-Di hydr QR‘QA&X‘W st acvﬁczr%;o’z urc eﬁe.o[b\mth?t,lqi ﬁlnarlgrpmdw ergestelit wird, in der
. 2-Met hyl - ch‘fzuaéab.%h gexEhrzdichngl] mm@bx&inéwa nﬂ{a’ekﬂ;u&{bfforme|
I 3,5- D|hydro 5- (p met hyl phenyl) furo[ 3, 2-c]| ]nag| t hyri di n-4[ 2h] -
i 3,5-Di hydro-5-(p-fluorophenyl)-furo[3,2-cl[lcg ﬂ; apht hyri di n- 4[2H] on 40
" 3, 5- Di hygh 0- 5- (m met hoxyphenyl ) - fur o[ 3, 2-¥] [ 1,']] napht hyri di n- 4] 2h] - on;
- 3,5
3

, 5- Di hydr o-5- (3, 4-di chl orophenyl)-furo napht hyri di n- 4] 2H] - on;
, 5- Di hydr o- 5- (3, 4-di chl or ophenyl :
., 8] napht hyri di n-4[ 2H] - on; 3, 5- Di f/dr 0N8- ( orophenyl)-furo[3,2-c][1
, 8] napht fzyri di n-4[ 2H] - on; 3, 5- D|hydro}5 (3-cpl orophenyl)-furo[ 3, 2-c] |
, 8] wapht hyri di n-4[ 2H -on; 45
3 5- Di hydr o- 5- ( 3-chl orophenyl) 2- rrélt yl - T o[ 3} 8-c] [ 1, 8] napht hyri di n-4[ 2H] [
-on; 3,5-D hydro-5-(4-fluorophenyl)-2-nmethyl-furo[3,2-c][1
naphtzjayrl di n- 4[ 2h] - on;
3 “Di hydr o- 5- ( 3- net hoxyphenyl)-2- nmet hy »[ 3, 2-c[1
, 8] napht hyri di n-4[ 2H -on; W
3, 5- Di hydr o-5- (3, 5-di chl orophenyl ) - f ur 8% 10!, 8] napht hyri di n-4[ 2h] - on;
und 3, S5-) | hydr o- 5- ( 3,-5-di chl or ophenyl et hyl -furo[ 3,2-c][1
, 8] napht'hyri di n-4[ 2H] - on. 50 15. ¥erfahren nach Anspruch 1 dadurch
gekennzei c ma@asteuma/ad &h B& Vi hd X Bl GEARBRCH kLB BBIIRh GG SHabdr. t Wi I d:
. 6- Phenyl - 111 Berfabten adry dnsprypyi N @ Hadutch Jel@hrizdichnBl, BeRite Vyibindirig-harg@dielit wird, in der
. 6-(4-Chl or %h@!‘:)'ﬁz'"?sxd"%sqf%@ff &higriader Bwer psf:r ano| 3, 2- cl [ 1, 8] napht hyri di n-5-0

' %eth ahren nzh Anspruch 10 dadurch gekennzeichnet, daR eine Ver mdung hergestellt wird, in der

: ethoxy ist u er Fluor i

65 (4- Vet hOXy PREUMhad man s Zm@ ShkButanal 1 5-
on und 55 W undX (:éidmvhé%yﬂstghe'ﬂy 03 A6 et rngﬂ dg%%ﬁﬂ’[ﬁé?@ ?gﬁ%ﬁ'%r{:?‘lcﬂr
81napht hyri di H Wemrenlﬁach V@sdredhr'enadmmrgenem;uwm daRckirtbLl deg Ifolgeriden Nadinadmiges ,
daB ei né&s d&pe ﬁ}%& dun ;ﬂ her estel |t wird:

3, 9- Di hydr o- 95} o 52”“5,3? g{r?@g 4] 2H1] - on;

3, 9- D hydr o- 93@,,,;7@519;(,;9 l[ 3 rhyrl din-4[2/1J-o0on; 60
3,9-Di hydro 23,5:Dthinge bny¥)4ﬂ:ra ws 1 di n-4[ 2t H1- on;

3, 9- Di hyelr o- 93 'h7 qr erfvu#tu [2.?3Hbﬁllliabhmﬁ 2HHny:r| di n-412H on
39-D|hydro o3 Hir @eﬁ thy r%ﬁ?.n 4] 2H] -

359 D hydro S LA ﬁ_ 8l °’ y" é% ﬁ“‘ WFF4AT-A AT 2111 - on

3, 9- Di hydr o- 93,4-Bingdib -BJISJNWEBWHMB[@ hyrl di n- 4[ 2H1- on; 65
3, 9- Di hyslr o- 93, Dlhquéﬂia?imwh vl)a-nmmgubo{s‘wlb Rma?tb/]rubﬂ:m}qp&pht hyri di n- 4[2h 0
n. 36 *C L Dlhglfo-s-(tl- luorophenyl)-2-methyi-furo[3,2-c]{1,8]naphthyridin-4[2/]-on;

-Dihydro-5-(3-methoxyphenyl)-2-methyl-furo[3,2-c}[1,8]naphthyridin-4[2H]-on;
3 +5-Dihydro-5-(3,5-dichlorophenyl)-furo[3,2-c]{1,8]naphthyridin-4[24}-on; und
3,5-Dihydro-5-(3,5-dichlorophenyl)-2-methyl-furo([3,2-c}{1 8]naphthyrldm-4[2H]-on

50 15. Verfahren nach Anspruch 1 dadurch gekennzeichnet, daR eine der folgenden Verbindungen

hergestellt wird:
6-Phenyl-2,3,4,6-tetrahydro-pyrano{3,2-c][1,8]lnaphthyridin-5-on;
6-(4-Chlorophenyl)-2,3,4,6-tetrahydro-5H-pyranol[3,2-c][1,8]naphthyridin-5-orn;
6-(a-Methoxyphenyl)-2,3,4,6-tetrahydro-5H-pyrano(3,2-c}(1,8]naphthyridin-5-on und

55 6-(4-Methylphenyi)-2,3,4,6- -tetrahydro-56H-pyrano(3,2-c]{1,8]naphthyridin-5-on.

16. Verfahren nach Anspruch 1 dadurch gekennzelchnet daf eine der folgenden Verbmdungen
hergestellt wird:

3,9-Dihydro-8-phenyli-furo[2,3-b}(1,8]naphthyridin-4[2+]-on;

3,9-Dihydro-9-(p-methylphenyl)-furo[2,3-b][1,8]naphthyridin-4[2H]-on;

60 3,9-Dihydro-2-methyl-9-phenyl-furo[2,3-b][1,8lnaphthyridin-4[24]-on;
3,9-Dihydro-9-(p-fluorophenyl)-furo(2,3-b]{1,8]naphthyridin-4[2H]-on;
3,9-Dihydro-9-(m-methoxyphenyl)-furo[2,3-b][1,8lnaphthyridin-4[2H]-on;
3,9-Dihydro-9-(4-chlorophenyl)-furo(2,3-b][1,8]naphthyridin-4[24]-on;
3,9-Dihydro-9-(3-chlorophenyl)-furo[2,3-bi[1,8]naphthyridin-4[2A}-on;

65 3,9-Dihydro-9-(4-fluorophenyl)-2-methy|-furo[2,3-b}[1,8]naphthyridin-4[2H}-on;

* [ L M $ *
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& D hydro-9-e
Wt hoxyphenyl) - 2- met hyl nfur o[ 2, 3- bl 1, 8] napht hyri di n4] 2H on; *d,

rd,
ier

‘Ver bi ndung der Fora¥l

3, 9% Di hydro-9- (3, 5-di chl orophenyl )-furol 2, 3-bl[ , 8l napht hyri di n4[ 2H1L-on und

3, 9: D hydro 9- (3, 5-dichl orophen)EB -@122t185 Bhro[ 2, 3 be 1, 8] napht hyri di n- 4]

2mon. ler® rfahren adurch

gekennzei chgrgig;:; ] _%E‘Egh,ﬁg h:ﬁg el ‘fum %atgﬂ ﬁE‘ﬁ‘B{; ergest ellt wird:
el 3,9-Dihydro-9% -ﬂ'h&ﬁ'y’l&ﬂ&[ B-bfl1 @nébhfbyndm 4[2H} -On.

O-tetrahydras. %ﬁﬂé@m%%rﬁpmm d3ddHeHD BéKBHzéihinBy; BaBine Yer folgenden Verbindungen

0- ( 4- Met hexgeptertiwiid) - 2, 3, 4, 1 0-t et rahydro-5H pyranoi 2, 3-bl [ 1
, 8] napht hyr ﬂ@]-(Sﬁthcrﬂmophenyl) -2,3,4,10-tetrahydro-54-pyrano(2,3-b][1,8lnaphthyridin-5-on;

yl) 1 t yr t rig
10 (4-Chl or (}& %za em(i Zg lgotra fgj 8 Z%g{g&a yrldm-glgf
, 8lnapht hyr i;gl £ i'r‘\ﬁl 1 phthyndm-s-on und
0-t et rrahy dr ae-bienpy2 240 ketraRydb- {;Hp 108/ uiyn QnUN

10- Phenyl - 2,18, Veridred aadhahgsdnuch 5Ha1aycrau¢k§rﬂuéleﬂnbt[ flafy 8|}|maphtoly;nded|\mtﬁ+domenl8

Ver f ahr eri‘erﬂfeh'“m@gr uch 1 dadurch_ ekennzel chnet daB ei ne der fol genden

epino| na [
ver bi ndunge'; Pef:ftlw%ﬁahyz:o oxgpat}gils -¢l(1,8 nh;—:f;\t%\%gﬁt%tiwr @-oxepino[ 3,2-cl[1
, 8] napmt hyr I7 Ehl |PJ"4 5,7- tetrahydro oxepino{3,2-c][1,8]n phth ndm 6[2H] -on;
7- (4- Chl or oplremythdxyghehyiD3, 45,7 Biramaycixepi fELLIN hﬁ dinds{2H)-on und
8\IT{ap ht hyr 7d3-Hydsp>@pheoyi)-3 457-tetrahydro oxepino{3,2-c]{1 8]naphthyndm -6[2H}-on.

enur tepiu i mpgp 0sg umfassend die Vereinigurg
7 8]( ﬁ a%{ Odi OJS é{ﬁgqh)’ 3 .é;;?ﬂmgﬁ qoeg'er Al g?;?lgmgruc "IB "rr:l% eine rE)Eharmazeutlsch annehmbaien -

75 (3- Met hoX @h@nahlrén 280 Herstelldnd &ier amrdszeut%%ptm&%e;’see&r{glmﬁda&ammwéré.dw@f 2H

J-0n und éiner Vel’bmdung mit der Formel A’ oder A gemaB Anspruch 1, hergestellt mittels des Verfahrens nach

7-(3- Hydr'mey mydey AGspiche Tbit 48, mitpjre wbrén Bpgmpht hyri di n- 6] 2H
1- on. “&9?’ gema% ﬁp @U}% ff dZElé’&'Fﬁ‘i‘f—ﬁ‘?éé?"Z‘ung
unfassendrg(ﬂ"%e rﬂ,g{e% ﬁﬁ‘ﬂ‘&eﬁ*‘fe'ﬁ PR 'R oder A" genmB
Anspruch 1 mt el ne ar rrazeutlsc annehrrbal en 20 Trager. V.-,/

20. Verfahren zur Herstel | ungegdlig®er phar mazeuti schen Zusarrrrensetzung,
unf assend di e Verei ni gung e/hekn\/erbl ndung mt der Formel A oder A" gengl
Anspru%qn 1, hergestellt m%tel sCHes Verfahrens nachBirgendei nem der
Anspruche 1 bis 18, mt eijnem piya rrﬁueutlsch annehnjparen TcRgg - 21.

gémB Ansp ’S Stgymttels des

Ver f-ahrens nach I ndendei nem der Ansprufhe 1 oder qi%em

Aqui vafent dersef ben H i st. 22. Merbi Straknhﬂformal A
oder A" 1 2 CR R\Y, N B B . '

B GH (CH2 YmY ~~~CH)mtS N  <: : H2)
m Xr \ X 3 ,~~4~~C R 1 R 2 35 ~~~~N N B
CINN 4N .40 |d

X A Wqr m 50 B

urabhangi g Sauer st of f #fel ist, Rl und h- @der verschi eden
sein konnen und Wasser S{s oder Al kyl mt 1 bisle Kohenstoff- At onmen

sind, w0, 1 oder 2 ist A ¢l
Wasser st of f | Hydr oxy, AKkyI mt 1 bis 6 Kohl enst &ff-

A L} . A "
worin
0 B unabhangig Sauerstoff oder Schwefel ist,
R' und R? gleich oder verschieden sein kdnnen und Wasserstoff oder Alkyl mit 1 bis 6 Kohlenstoff-
Atomen sind,
m 0, 1 oder 2 ist,
W und X gleich oder verschieden sein kdnnen und Wasserstoff Hydroxy, Alkyl mit 1 bis 6 Kohlenstoff-
55 Atomen, Halogen, Nitro, Alkoxy mit 1 bis 6 Kohlenstoff-Atomen oder NHR® (worin R®* Alkyl mit 1 bis 6
Kohienstoff-Atomen ist) sind und .
Y CH oder N ist.
23. Verbindung nach Anspruch 22 mit einer Struktur, wie sie in irgendeinem der Anspriche 2 bis 18 fiir
60 eine erzeugte Verbindung angegeben ist.
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6 Atonen, Halogen, Nitro, Alkoxy mt | bis 6 Kohlenstoff-Atonen oder NHRS
(worin R Alkyl mt 1 bis 6 Kohlenstoff-Atonen ist) sind und Y CH oder N ~
fstes 23. Verbi ndung nach Anspruch 22 mt einer Struktur, we sie in
i rgendei nem der Anspruche 2 bi s BB @3R7:13& BY zeugt e Ver bi ndung angegeben

i st. 60 ORevéndicdtiors pbhr 165 Ethts dontractantd:'Be bk &%'Ggé'rbﬁ% 7 135 Bl

Revendi cations pour les Etats contractants:

GB IT Ll LUN. SE

1. Conpose dyéamposéavhusriaferraulede stucnietaibe AR’ ou A" .5 B. - CH2

B 10

w 2 25 A ou B est

i ndependanment oxygene ou souf ca,inferr] et R2 peuvent etre identiques ou

differents et sont hydrogen%/ou\a“(yl e ayant de 1 a
mestO, 1 ou 2; Wet X peuvent etyeidentiques ou di
hydrogg

nitro,

al kyl e ayant .de 1|A 6. a’
definis A'la reve di\cat

at ones de carbone; 30
ferents et sont
far bond CHhpd ogene,

ne, hydroxy, alkyle fyant g, b a 6 atongs.de
al coxy . ayanizde fres. A& car baps,

car bone) et es
Y est CH 3{_Conp¢ses dgfiniscalkd

revendi cati on 2 ayanNiy4a Teg gle st.ructur\.“N 1 [erg 7 45 N N

.B 50 55
revendi cation 1. 60 4,
ou 2/ 5. Conposes defini
Corrposzoes definis a lare

N

25

30

35

40

45

50

55

60

65

err] et msont tels que definis ala

onposes definis a la revgndication 3 ou mest.0
revendi cati on 4 ou B_est oxygene. 6. o

tihpn 5 ayant la forn e structure: 65 38

ou B, W X Jerr],

A ' . A n
ou :
B est indépendamment oxygéne ou soufre;
R' et R? peuvent étre identiques ou différents et sont hydrogéne ou alkyle ayant de 1 & 6 atomes de
carbone; : : ' :
mestO, 1ou 2; : . : :
W et X peuvent étre identiques ou différents et sont hydrogéne, hydroxy, alkyle ayant de 1 2 6 atomes
. de carbone, halogéne, nitro, alcoxy ayant de 1 & 6 atomes de carbone, ou bien NHR® (ot R* est alkyle ayant
de 1 3 6 atomes de carbone) et - '
Y est CH ou N.
2. Composés définis a la revendication 1 ol Y est CH.
3. Composés définis & la revendication 2 ayant la formule de structure:

crlg?

N

X

ol B, W, X, R, R? et m sont tels que définis & la revendication 1.
4. Composés définis 4 la revendication 3 ol m est 0 ou 2.
5. Composés définis & la revendication 4 o B est oxygéne.
6. Composés définis a la revendication 5 ayant la formule de structure:

KR RO a



> Bl 5 w20 ou W X, [err] et [err] sont tels que definis a la
revendi cation 1. 7. Conposes definis a la revendication 5 ayant la fornule

€§r§tructure: [err] 25 0

2 230 N3540 x ou W X, [err] et[err] sont tels que‘definis a la
revendi catian 1. 8. Conposes defi ni sgpl@ Vﬂgﬂléﬁfttl on 6 ou 7 ou [err] et
R2 sont hydrogene ou nethyle. 9. Cbnposes eflnls | a revendi cation 8 ou
[err] est methyle et R2 est hydrogene. 45 Ibnposes definis Ala

revendi cation 4 ayant |la fornule de structures”

CH 55 60 x 65 00 X et Wsont tels que deflnls Al arevendication 1. 39

EP 0127135 Bl 11. Conposes definis a |la revendicati 10 ou West 3-chloro
et X est hydrogene, chlore ou fluor S definis a la

revendi cati on 10 ou West 3-nethox est hydrogene ou fluor. 13.
Conposes definis a la revendicatio
14. Conposeg definis A la revendi catkkg
3, 5-di hydr o- 5- phenyl -furo[ 3, 2-c] [ 1, 8] naphtygi di n-4-[ 2H] - one,
2- met hyl - 3, 5- di hydr o- 5- phenyl -furo[ 3, 2-c] [
.3, 5-di hydr o- 5- (p- net hyl phenyl ) -furo[ 3, 2- ¢f4
3, 5-di hydr 0;,5- (p-f | uorophenyl) - furof 3, 2-
S,Slehydro °5. (m et hoxyphenyl ) - fur o[ 3, 24gJ
3

3

Shnaphtyri di n-4[ 2H] - one;

$}rapHt yri di n- 4[ 2HL- one;

] napht yri di n-412H one; 10
, 5-di hydr o-5- (3, 4-di chl orophenyl ) -furo[ 3/2 [ 1, 8] napht yri di n- 4] 2H] - one;
, 5-di hydr o-5- (3, 4-di chl orophenyl)-2-meghyl -furo[ 3,2-cl[1

]naphtyrldl

di hydr 6% 3(& gzﬁe%eﬁm“ D1h foE Hiﬁ%’?ﬁ 'L?ﬂ. a‘élmmwgimbaa 4[ 2H - one;

3
3, 5-di hydr o- 5- (3 chl orophenyl ) -furo[ 3, 2-cl apht ridin-4[ 2H1- one;
3, 5-di hydr o- 5- (3- chl or oph6nyl ) - 2- nﬁthyl fur@P R @;Eﬂnaphtyrldln 4[ 2hl -
ne; 15
3, 5-di hydr &5- (4-f| uor ophényl ) - 2- nethyl fuBo[S 2- c][nH%]naphtyrldln 4] 2HJ- 0
ne;
2s de
30
ymes
wyant
35
W
40
\,, . ou W, X, R' et R? sont tels que définis & la revendication 1.

8. Composés définis a la revendication 6 ou 7 ol R' et R? sont hydrogéne ou méthyle.
‘9. Composés définis a la revendication 8 ol R’ est méthyle et R? est hydrogéne.
45 10. Composés définis a la revendication 4 ayant la formuie de structure:

50

55

60 W

X

65 o0 X et W sont tels que définis a la revendication 1.
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3, 5-di hydr o- 5- ( 3- mht hoxyphhny! ) - 2- met hyl - f ur o[ 3, 2- ¢l [ 1 | ‘
; 8] naphtyri di n- 412H1- one; k.
3 Q-di hydr o-5- (3, 5-di chl or oph6nyl )-furo[ 3, 2- cI [1, 8] naphtyrl di n-4[ 2H - one;

et :
3, 5-di hydr05 (3, 5-dichl oroph6n;ﬁ ?—12?h;ﬂ5 Puro[B 2-cl [ 1, 8] naphtyridin-4[ 2H
] --one. . 15. Gorquapesssdefris I8 reveddicatian\10d MCest 8-Clilord et et hyddaydhe, ivore Su flag).
6-phenyl -2, azzpcalmeétsrd la Iﬁyyndmmngozuwfﬂ&a\]%a YrestdivArogéng eu flugg. !

6- (4- chl or oplﬂ dS;;" %::f;‘lé’vf’ c on 18°5t s&ﬂ'df":’:“’f“’&ﬁ“["TgS')enaphtyrl di n- 5- on
e; 6~ ( 45 NBt RXHIVARISnenyLAsold 2 ol oﬁﬂﬁrz SEYranof 3, 2

[ 1, 8] napht yrz-rdétli\ﬂ-55@ﬂ\$dro-61phenyl furo[3 2-c][1 8]naphtyr|dm 4[2H]-one;

6- (4- et hyl rﬁﬁsﬂwb)o-ﬂpiﬂ)eﬂw@hérﬁt)-ﬂaﬁ 2] Siridpityridin¢i248-08e;C |

d Huorgphén Rhiyridin-Al2
[1, 81naphtyr3-5oﬂmdgs(m uorg g‘yp'gdqﬁumﬁ% ﬂms]nmh%néﬂ Meevendl cation 1 ayant

pour nops. -(3,4-dichlor, [ -cJ1,8 -4[2

3, 9-di hydro aa’%?ixé AT G i Jad &L’L}hﬂéﬁapm%

- di hydr 0-3%-ditiydros.( ylhmbﬂww)fuifow 2)[2.8[3aphhyri ﬂ:, HReqeht yr i di n- 4[ 2H1- one;
I hydr o-35-diwyding (3-§hl \Jfl)-fbmﬁﬁdmshm vtidigjaigeporeyr i di n- 4 2H1- one;

-d
-di dro- - Y' Z‘W‘EFF uro(a,2 aPB‘ _ 108 n- 412H- one;
d| hydro- i%: B ﬁ'g ;g zéh i:f?‘!

“l hydr 0 3BdHlaRti @58k BiaYhe vu Ao Zall3 %

A - 4[ 2H one; 30
Lr)gbtdl n " 4[ 2H1- one;

| hydr 0-3£5-t('f3'dmkﬂ-(&5-ﬂplﬂ6myﬁé)\ylfzu'heuiyﬂ-fuﬁr[bi £10.8)r@gmaint4i2H]-dien- 4] 2H1- one;

hydr o- 1 %ﬂmﬁ%déﬁm@n vpndicatignt Taypntfpgurgiomes - bl

J né ht yr %Ea é‘:g:yrangﬁ _3,;3" ]naphtyndm i’:-onet
ro 2
/d' hydr o-g% :ﬁ Q%Mrg Zh Y"’"E é&’gﬁt gpwrmi,sﬁg%phtyrl di n- 4[ 2HW

6- (4-methy|phényl) 2 3 4 6- tétrahydro 5H pyrano(3,2-c][1 8]naphtyndm 5-one.
- di hg/dr 0-18- CcByrosddidétiisod o péviandjdalior§ UayaitDde@-rioms! , 8 napht yri di n- 4] 2Hone; et
3. 9- hydro 9-phényl-furo[2,3-b][1 8]naphtyr|dm -4[2H]-one;

-di hydro %dﬁg ?Lg%ﬁf@?pﬁpﬂgﬁ 1‘"&? 3- bl [ 1, 8] napht yri di n-4[ 2
M one. gﬁgs(p ‘ﬁ y,ﬁu id ,aeyant pour nons: 1
3, 4- d| chIacsrmWaIw yBhéhyl) furo[23 bl[1 8]naphtyr|dm-4[2HI -one; . -

6t raﬁydr@-wmaﬁfy IQroﬁhénVI -furci2. 316l 8Inapitefidn-42/Gee.

- (
: u
- ( 4- et hox § loq?pllfznyl furo {2,3-bl[1,8]naphtyridin-4[2H] one
- ty -4[24]}-one;
e e G S
-(4-chlor O rophényl)-furo(2,3-b][1,8]naphtyridin-4[2H]-one; et

0-t 6t r ahydr cnﬁlrh\pw mnm[dﬂ:hﬁfd@hén&l)-ah’éapmmmaddlmsﬁamﬂﬂiﬁinmfﬂ-one- 1

fi T 1a -
0 8]( ﬁ agﬁ{ Sr ! dg 905@ C[é 'ﬂ;i?s 2‘%0&%%%'32?” gw:nl 0512 3-b 8[8]naphtynd[n 5-one;

0- phényl - -2 “0‘%6 dr°5H z{%ér% ﬁt ’;‘;,'"‘;”;,ﬁ“edu n-5-one. 18.
Conposes dM10ﬂ4~&1éﬂ\yibﬁenM¢YQW, ﬁasnymas -p@daadlR 3Bmmna|aﬁmdm -5-one; et .

7- phényl - 3, 41,059h3nw-€2t3r4af o pwm{oﬂ,saallmblbanh&}'ldlnéfwhe .yridi n-6[ 2H1- one;
IS T w hlaﬁ:g _
&4”2%?;’?%?%%%%%?%% tg"pﬁ " \q[énza 118k mhz%"'grl‘ ol
- d -c]f1,8]- ridin- -one; -
7-(3- chgh of oppEiEN gﬁ T e e B L ke napht yr i di n- 612HL
-one; 7-(3-méthoxyphényl)-3,4,5,7-tétrahydro-oxépinol3,2- c][1 ,8]-naphtyridin-6[2H]-one; et
7-(3- mat hox y}@tmgroXypBéntl)-8,4,3,7 téahyaineképinel.&pl @hpyridin{BiefBanenapht a¥l‘| di n- 6[2H
-one; 9. Procédée pour la preparatlondun composé de form " tel que &fini ala rfeve dication 1 olnu“Ie
7-(3- h r8?<‘§/ ShEt, 9 oxvegne ay epfpragRysE Pa" ! gé'be"‘r‘f’o‘["s““f'é‘l"fsf‘% 2RI 9PPaA- o[ 2H
1- one. 19 Proc6d6 pour |a preparation un corrpose de forrrul e A" tel que

défini A la revendication 1 ou | eg deuxlB sont(cﬁe pegT/ eng yest
caract6ris6 par le traitenment gzan Nyde "a? 'br % gengra e 11 50

@@@@@@@

-|

%""4

Seee

OOOOOIC}O@OOO LW W W W W W W
>
@ @(‘D

OH 55 | C
(CH2), *{CH2) -CR R2-OH N N | ]
60 w 65 X EP 0127135 Bl N N 0 1 94

60
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U les o ' : 2
50 ' ‘

r. ’ oum W X Y [err] et R2 sont tels que defrnrs Ala
revendi cation 1, avec un agent deshydrat ant en conditions anhydres pour

preduire un conpose de forrmule A".ou | es deux B sont de |'oxygene. 20.
Procede pour |la preparation d' un conpose de fornule A tel que defini ala
revendi cation 1 qui est caract eri EPrmIZVdaieB‘t enment d'un corrpose ayant |a
formul e gen6rale r e .gue
Fdefinis a |°é!"? n&j gﬁmfg § Agrmaltlz)ifév aﬁage?[\tJe d?a?amen ecgt%tlrlérllg
anhy res pou ur Bls
produire un'c l-gﬁ & f ur@éb pass dé@shnhuld ASQMueQKfjlﬂEﬁeeveﬁmcaﬁﬁh1qunest
sounet t ant curactsmmeeletra.mhtd@&apbarmﬂtafgm&rgihealé) [err] 30 N 35 40 ou m
W X Y, 5[err]et [err] sont tels qug definis a la revendication 1, a un
rearrangenent intranoleculaire afin He produi-re un conpose de formule A
dans | equel |es deux B sont de |'oxygene; 45 g\agg ﬁnsurte Si_on le
souhaite, le traitenment d'u NI ¢Cte) merfin Bt or mul e generale 2
O [err] 85 60 41 EP 0127135 Bl ou m|W X, Y. [err] et R2 sont tels que
definis a la revendication|l, enifgonditjons de thiation afin de produire un
conpose de formule A ou m n Y e B-dans | e noyau est oxygene et
| "autre atone B est Soufre. Zf". Procede pour | a preparation d un conpose de
formule & tel que defini a la revepthcation 1 au | es deux B sont oxygene,
qur%st caracterise par la cyclisag

5 OH10 N N 0 75 w230 o0 J-eSt. un groupe partant, et m W
X, Y. RL et R2 sont tels que defi N AXa revendication 1, pour produire un
cqQonpose se fornule A" ou | es deux P 30nt oxygene. 25 22. Procede pour

| a~preparation d un corrpose de forxmule A ou A" tel que defini ala

revendi catian PCt eéelfrr%g arevencF ca | gv%ggn% &ﬁ%e.ﬁé’%%@fdﬂﬁ pour
fOI‘ ml e gen %nr ?\tr ArUu Ié @xé?dﬁ? ettant un composé ayant la

25 formule genérale

(CHydn g2

30
35

. 40
./ _ X _
' olim, W, X, Y, R' et R? sont tels que définis a la revendication 1, & un réarrangement intramoléculaire afin

de produire un composé de formule A’ dans lequel les deux B sont de I'oxygéne;
45 avec ensuite, si on le souhaite, le traitement d'un composé résultant ayant la formule générale

(CHp)

55

60

&5

“ W



‘en conditions de cyclisation et de thiation afin de produire un compose
formule A ou A" ou nelange ou |'un ou |les deux B sont soufre et si on |le
-sQuhaite |la separation d' un conpose de fornule A° ou A" d'un nelange ainsi

- proudit; 30 et si on |le souhaite, on sounet un conpose resultant de |a
formule gen.grale A ou A" ou |’ d Spde B est oxygene et |'autre
est soufre a un rearrangenent int Pngsggifgﬁ quu | es conposes des formul es
A ou A" samh, wonvsrtemzsnmmmﬁmma rmdeampomsomuohmmlam afifi deoprodiire de
meni ere quUUNAYTAPSSE farmy Rg r'n‘éesbléf wmns'emwee%waﬁﬁ He ‘{é?gfb:: on

d" oxygene g étsgzg% RS e S B e AL sl sl
atonme def sou ernent evi enne xygene 35 ou atone
soufre cyclique. 23. Cbnp05|t|on pharnaqnuthue qui conprend un conpose
ayant la fornule de structure A" ou gque definia A la reyendication 1
en conbi nai son avec un vehicul e en, poH qgcuﬂi)RcwénaLgﬁtlons
pour |'Eeat contractant: AT 40 g Pr r la prepaﬁétlon d' un conpose

ayant la fornule de structure ou R 45

8 [err] > 2&

.1 55 w 60 X N 2 A 65 B est

| ndependanment oxygene ou soufre; 42 1111111 111111 11111
111141 * C L M S * EP 0127 Bl Rl et R2 peuvent etre

i dentiques ou differents et sont hydrggéne pu al kyl e ayant de 1 A 6 atones
de carbone; nest 0, lou 2; Wet X peuyent © s l'\blenthues ou differents et

sont hyds ogene, hydroxy, al kyle ayant '6 atones 5 de carbone,
hal-dgene, nitro, alcoxy ayant de 1 a ones de carbone, ou bien [err] (ou
[err] est alkyle ayant de 1 A 6 atomds de carbone2 et Y est CHou N,

caract eri s a@ﬁtur;;g:wepwawmmhx Ydﬂmwzcasnwwed’e infiggh 'mv'rﬁsirceﬂogénré&uan"edli"le 10

OH 20 W225u oc efsgl'::'l;a pet;EaraLert%‘%Bc?ngt ) gﬁr;g;tm%llesA Q%R ge‘la’gxleryeﬁm gia rglfeﬁ(‘ﬁbﬁon fvec
un agent dﬁﬁtﬁ‘f & arlé tra d'dHtom d;’ frule generale Il tel que défini & la revendication 19

en condltlons de cycllsataon et de thiation afin de produire un composé de formule A’ ou A’* ou mélange ol
I'un ou les deux B sont soufre et si on le souhaite la séparation d’'un composé de formule A’ ou A’ d'un
mélange ainsi proudit;

30 et si on le souhaite, on soumet un compose résultant de la formule générale A’ ou A’' ol F'un des
atomes de B est oxygéne et 'autre est soufre & un réarrangement intramoléculaire ot les composés des
formules A’ ou A"’ sont convertis respectivement en composés de formules A" ou A’ de maniére qu‘un
atome d'oxygéne ou atome de soufre cyclique devienne un atome d'oxygéne ou atome de soufre
doublement lié et que I'atome d'oxygéne ou atome de soufre doublement lié devienne I"atome d'oxygene

35 ou atome de soufre cyclique.

23. Composition pharmaceutique qui comprend un composé ayant la formule de structure A’ ou A’’ tel
que défini 3 la revendication 1 en combinaison avec un véhicule acceptable en pharmacie.

Revendications pour I'Etat contractant: AT

40
. 1. Procédé pour la préparation d’'un composé ayant la formule de structure A’ ou A"
./
crlp?
N
45 . B CIH 2 B
Y ( CH 2) m Y ( C\HZ )m
/ ” CHZ
' 50 | ‘ \ 1.2
N N CR™R
N N B N N B
55
W W
60
X X
A’ . AN
ol
65 B est indépendamment oxygéne ou soufre;

| [N RN
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oo! ‘produire un conpose de fornmule A" dans | equel |es deux B sont oxygene;
b) I'e traitenent d' un conpose ayant la forrmule generale 30 40 40 ou m W
X, \Y;[err]et R2 sont tels que definis ci-dessus, avec une solution acide
agueuse forte pour produire un conpose de fornule A dans |equel |es deux B
sont oxygene; c) la cyclisation dEmf ¢e2po3s &1 fornul e gener al e 50 :
OH 55 N 60 65 43 [err] EP 0127135 Bl ou est. _un groupe
» paftant et m R\t Ri(pewent[em jdpntigues différants;es pant hﬂ’é"%ﬁﬁ?”{ﬁ“@/'ecﬁya’gégéass,at e
produire urf® 6?@90 or mule A", ou |l es deux B sont oxygene; d) le
' tra' tement d %@ﬁ}é tg%eﬁﬁu@uu%lﬂ%ﬁreﬂoﬁt hydrog&le, 1R x GlkyI8 byafiitie[1 AGRESIES C )
-dessus &R csremu hdldyBe, fifro,G)Eokyl ayarit HON2 Eitortles deldarabriensu kieniNMRE U BT estialkviecayent
corrpose de dedrinidtemet de cAtborrl etin el ange ou 5 |'un ou | es deux B sont soufre
si on Ie}@ﬁﬁ?é:iqué“ | a separation d un conpose de fornmule A" ou A" d'un
nﬁl ange ai rfS¥ cﬁ?sggﬁéehtoeanéoﬁlpggeadetlaem &n%le(ﬁormose ayant . pour formule
g6ner al e,,10 OH R
10 15 N N 20 ' 1
20 25 - _ Y
.25 x 30 oum W X, Y. [err] et S
conditiops de thiation afin de produi
zerdy |'atome B dans | e noyau egt_ ox
f) la soum ssion d' un conpose ayany
35 0 40 N .0 45
w 50 X ou m W X, Y. [err] et R2 sont|] tels que definis ci-dessus, a un
re rangenent intranol eculaire afin de pfFOdyuire un conpose de fornule A
tel que defini ci-dessus ou | es deux oxyggne,

2 .
CH -(CH
qu(e a()a!'l gu ) cadessgg en .

onpose de forrrul e A ou mest
"autre atonme B est du soufre.
Og6né6ral e 35 II

25
' X
oum, W, X, Y, R' et R? sont tels que définis ci-dessus, avec un agent déshydratant en conditions anhydres
pour produire un composé de formule A’ dans lequel les deux B sont oxygéne;
b} le traitement d’un composé ayant la formule générale
30
' OH

(CH,) . .CA AZ-0H

WO e W W

35

40

45

x”
olm, W, X, Y, R et R2 sont tels que définis ci-dessus, avec une solution acide aqueuse forte pour produire
un composé de formule A’ dans lequel les deux B sont oxygéne;

" ¢) la cyclisation d’'un composé de formule générale

50 - - 0OH

(CHp) 5. (CHy) .CRIRZ- g

55

&0

65 X —_—

. 0 N



B -

| " un des atonmes B est oxygene et 5 |'autre est soufre, a un rearrangenent ™

g) la soum ssion d'un conpose de la fornule g6n6rale A ou A" m

F{ranol ecul aire pour qu'ainsi ledit conpose de fornule A ou A" soit
converti respectivenent en un conpose de fornmule A" ou A* tel qu'un atone

d' oxygene ou atome de soufre cygp qgq2¢

de- soufre doublenent lie et que [ atomeet? oxygene ou atone de soufre
doubl emersd Lpjest gregrovpepartantzet oy, . ¥xR e IRE sant tedst anesiélinis i desfsuse pew girddginegn 60

et ensuj t%@mpesé dg fF‘é'eé*él?Hé‘?stdéu?‘j%g“f'?’ﬁ(ﬁ‘?fbr fipn d:un conpg

nsSulte, oy ) g &t RE of
ou A" ai ngh e8I S g, et gindle |l oyt g pIEL o et o
autre CONMASE led Qedx® st sBuffs et BllorAe souRaitella @§ifartion @lin QvPostalelfdtmu A Bu A" dun -
revendi catélange ding preggit.er i se en ce qu' un conpose de fornmule A ou A" est

produi t ou ¥ leyeitement dun pmgesi@pant peur fprauldgénérle A | a revendi cation 2
caracterise en ce qu'un conpose est produit qyant la 65 fornule de
struct uwre: . R™.

6. 44 1111111 11111  EP 012713581 en R2 -
CH2 . 20 ou B, W X Y, [err]et R2 et O sont\ tel s que definis Ala

.revendication 1. 4. Proc6de tel
en ce gu' un conpose est produi
a l's+evendication 4 caracterilSe e
oxygene. 25 6. Proc6de tell que
en ce qu' un conpose. est produit

ue defli ni A (ca

|

40 ou Y [err] et R2 sont tels que defijnis a la revendication 1. 45

£@e un atome d' oxygene ou atone

e formule A

nevendi cation 3 caracterise
ou 2.5 procede tel que defini
ce qu'jun conpose est produit ou B est
I ni | a revendi cation 5 caracterise
|l e de structure: 30 35 [err]

7.

Procede tel gue definii A la revendicatijon 5 caracterise en ce qu' un conpose
est produit ayant la fornmule de strucfures 250
t 55wt 65 11111l ou elrlyet R2 sont tels que definis
A Is rgvendication 1. 8. Procede tel efini a la revendication 6 ou A

| a revendication 7 caracterise en ce
R2 sont hydrogene ou net hyl e.

N

30

35

40

45

50

55

60

65

conpose est produit ou [err]

ol m, W, X, Y, R! et R? sont tels que définis ci-dessus, en conditions de thiation afin de produire un
composé de formule A’ ol m est zéro, I'atome B dans le noyau est oxygéne et I'autre atome B est du soufre.
f) la soumission d'un composé ayant la formule générale .

0
v (CHoly g2

o
Y

X

oum, W, X, Y, R et R? sont tels que définis ci-dessus, a un réa rrangement intramoléculaire afin de produire
un composé de formule A’ tel que défini ci-dessus ol les deux B sont oxygéne,

g} la soumission d'un composé de la formule générale A’ ou A"’ ot I'un des atomes B est oxygéne et
I'aytre est soufre, & un réarrangement intramoléculaire pour qu‘ainsi ledit composé de formule A’ ou A"’
soit converti respectivement en un composé de formule A’ ou A’ tel qu’un atome d’oxygéne ou atome de
soufre cyclique devienne un atome d'oxygéne ou atome de soufre doublement lié et que I'atome
d’oxygéne ou atome de soufre doublement lié devienne I'atome d‘oxygéne ou atome de soufre cyclique;

et ensuite, si on le souhaite, Ia transformation d'un composé de formule A’ ou A’ ainsi obtenu par un
procédé a), b), c), d), e), f) ou g) en un autre composé de formule A’ ou A'".

2, Procédé tel que défini a la revendication 1 caractérisé en ce qu‘'un composé de formule A’ ou A’’ est
produit ot Y est CH. :

3. Procédé tel que défini a la revendication 2 caractérisé en ce qu‘'un composé est produit ayant la

formule de structure:
R

et

1

7



unyest 3-.chloro et X est hydrogene, chIorgﬂg&R*
edefini A | a revendi cation 10 caracterise

umA | a re¥endi cation 10 caracterise

3
.3
3,
3
3,

cede tel que def|n| a Ia revendlcatlon 8 caracterlse en ce qu' un e

produit ayant la fornmule de structure: 10 15 w 25

X ou X et W,sont tels que defini SER 0a122485dBdati on 1. 11. Procede tel que

defini a la revendication 10 caracterise en ce qﬂ un conmpose est produit ou
RUor. 12. Proced6 tel que

u un conpose est produit ou

est 3- 30 nethoxy et X est hydrogene o quor Hp3. Proceds tel que defi ni
u' un- cohpose est produit ou Wet X

' ddefini a la

es conposes: sui vant s -est

sont tous deux de |'hydrogene.
revendi cation 1 caracterlse en-
produit: 35 < y
3, 5- di hidr o- 5- phenyl - furo[3 2-c]| -4[ 2H] - one;

2- met hyl - 3, 5-di hydr o- 5- phenyl -furo[ 3, 2-c}[ 1 , 8naphtyri di n-4[ 2H] - one;

di hydr o- 5- ( p- et hyl phenyl ) -furo[ 3, 1, 8] napht yri di n- 4] 2H] - one;

1 , 8] naphtyridin-4[ 2H] - one;

, 8] naphtyridin-4[ 2H] - one; 40
c]il, 8] naphtyridin-4[ 2H] - one;
-furo[ 3, 2-c][!

5-

, 5-di hydr o-5-(p-fl uorophenyl)-furo[3
5-di hagdr o- 5- (m et hoxyphenyl ) -furo[ 8
, 5%ei hydr o- 5- ( 3, 4- di chl or ophenyl ) - f uNg)
5-
8]

5-

di hydr o- 5- (3 4-di chl'or ophenyl ) - 2-'
naphtyri di n-4 2HI-one >
di

3, i hgodr‘b' ?‘% m 6t B t)telsawgesmzé@] feyendigatioapht yr i dj n- 4[ 2h] - on
3,\5*d| hydrp- ?l&”ﬁgf}g‘l%lf fevendicaiios 323’61“{'153 e P HE SAMPARE PSUTr Ayt °BH‘E¢S‘°°”
3, 5-di hydr 0-%: ﬁr&eabke@&&%ﬁﬁ%' 13 rededlidation 4 LacRlisk & c%]q[J “in composé est produit ol B est
, 8] napht yroxgigane4[ 2h] - one;
3 5-di hggdr 0- §-Rracépl¢ ted)nl@mdlﬁénlyﬂ l)a-r@enMahgﬂ 5 fanacodriss é]\-@]t{ulm compose est produit ayant la
. 8napht yr i BfHteestpctyge
3, 5- di hydr o- 5- ( 3- met hoxyphenyl ) - 2- met i ww&’s:z c] [ |
, 8] naphtyridi n-4[ 2H] -one; 3,5 dlhydro , 5- hIorophenyI) furo[3 2-c][I]
,8]naph&yridinr412Fﬂ-one; et ' .
3, 5-di hydr o-5- (3, 5-di chl or ophenyl - u,--fureQ¥ZZC][1
, 8] napht yri di n-4[ 2H one. 15. Prgé6de Y€l quy defini a |a revendication 1
caracterlse en ce que |'un des ¢onpodés sui ants est 50 prodU|t
6- pheny% 2,3,4,6-tetrahydro-pyraso[ 3,2 [
6- (4-ch orophenyl) 2,3,4, 6 tetrah
, 8] napht yr'i di n- 5- one;
6 (4- met hoxyphenyl ) - 2, 3A, 6- tetrahydro-.= . rano[3,2-c][1,8]naphtyridin-5-on
e; et 6-]4- nethylphenyl) 2,3,4,6-tetrp SH pyrano[ 3, 2-c][1
8]naphf ridin-5-one. 55 16. Proggd ¢l que defini A la revendication .
caracterise en ce que |'un des .conpoX ui vants est produit:
3\§’d|hydro 9-phenyl -furo[2;3-bl [1 , B naphtyri di n-4[ 2H] - one;
3, 9- di hy drda-vo-H: e FoRAbID G Wb & W BleRdidatiBh 3. » 8] napht yri di n- 4[ 2H1- one;
3, 9- di h{fdr 0- 2-Rredehe tet Quendeainiyal ia mém{uﬁuar?.)édr{cﬂens&mpintuy lebitipasé 4t2irfdud peant BO
3, 9- di hydrfermade qe-strugtaneophenyl ) - f ur o[ 2, 3- b% B%naphtyrldln 4[ 2H] - one;
3, 9-di hydr o- 9- (m et hoxyphenyl ) - furo[2 GR ﬂ%t— gaaphtyrldln 4] 2H] - one;
3, 9-di hydro-9- (4-chl orophenyl ) -furof 2, -b]l 8] phtyrldln 412H) - one;
50
55

60

€5

5 Iy T

conpO;e est produit ou[err] est. 5 nmethyle et R2 est hydrogene 10. Procedef1f“
tel_que defini a la revendication 4 _caracterise en ce qu un conpose est



*3, 9-di hydro-9- (3-chl orophenyl)-furo[2,3-b][1 , 8] nap
3,9

, 9-di hydr o-9- (4-fl uorophenyl)-2-nethyl-furo[2,3-bl[1
. . ____—————’_’__‘—’_’_‘—’_
,581 aphtyridin-4[ 2H] - one; 65

3. di hydr o- 9- ( 3- nEt hoxyphEnyl ) - 2- nEt hyl -'fur"b[2,3 mml ‘“\n 4] 2H] -
One 46 EP 0127135 Bl ‘“\!‘\ m"“
3, 9-di hydro=9- (3, 5-di chl orophenﬁB QGPE@% Q)] 1, 8n eyr kdi th- 4 2% one |

3, 9-di hydquQX

%3 d ch oro Qe d@ ﬁﬁ stn%l furo[2 3- b][1
8]naphtyr| | 'E% ] a, revendi cation 1
car act er |e§epgr'e;|ﬂg,°.tq,e nqumz so,u mygergng : %‘ S s'?f \‘7%'1'3 caem@g f “’a‘i’e"aﬁ?'i ¢e qy'un composé
10- (3, 4 di ¢l Roaceeergue yiétiti 3.4 raveednmw alagfddwrséhh feyquambrzp&e lRét[ploduit o R! est

, 8] napfit mt Bydraggn -4- et hoxyphenyl ) -2, 3, 4, 1
0 t et r ahygr{ ﬁ\ o géf %lr [fqyencgt]aﬁ%(bﬁfaﬁc}édfq,ﬁng;_e@ﬁen composé est produit ayant la
10-(4- chlorophe 3 4,10-tetrahydro- SFE n@no[z 3-bl[1

, 8] naphtyridi n-5-one; 1 0-(4-nethyl pheryt)™
0- t et r ®hydr o- 5H pyrano[ 2, 3-b][1 , 8] nap tyrld 5 one; et 10-phenyl--2,3,4,1
O-tetrahydro-5H pyrano[ 2, 3-b][I , 8] napijt yri di €5 one. 10 18. Procede
tel que defini a |la revendi catJ rSe en ce que |'un des conposes
suivants est produit: 7-phenyl , 7-tetyrahydr o- oxepi no[ 3, 2-c][1

, 81- paffht yri di n- 6[ 2H| - one; _
7- [4-chl orophenyl)-3, 4,5, 7-tet M P Rog 3, 2-c] [ |

, 81- napht yri di n- 6[ 2H| - one;
7 -(3-chl orophenyl )-3,4,5, 7- tetrahydro--xepino[3,2-c][|
, 8 »naght yri di n- 6] 2H] - one; 15
7- (3- net hoxyphenyl ) -3, 4,5, 7-t et rahyad ‘
]5one et 7-(3- hydroxyphenyl)-3,4,5, phydr o- oxepi no[ 3, 2-c][1

8] -naphtyridin-6[2H -one. 19. Methg de preparation d' une conposition
pharnaﬁeuthue qui consi ste A conbiXier un conpose de formule A" ou A" tel
que deflﬁPxé“Nﬁ“Wﬁ@émH?éﬁmw@ﬂaEwgvevwnﬂ vehi cul e accept abl e en phar maci e.
20. Meth ggmde tg;{é@zﬁ EUN2 B royRpdictian g Sareqtsine preaPEHRROEWPI SR A Ok B St e a

choreo
conbi ner o@catobn Uarétt r&@é H@uﬁ%ﬁﬂpgéee@tdr@dmt ot West 3-
revendjocaidtmy&xwamdgen@am of proce e se “une des revendications 1 a

18,. avec un13/érlocé;iak@qnmmpﬁw‘eewcanpdnmamméﬂse eaag qxﬁmmmed@pfodmmu\&eﬂx ou
A" tel qtiB“t4 idayx e llhydrpgdpendi cat i on 1 $rodwt par le proc6d6 selon |'une
des revendifa fogfé ol aue q4iini Jaseygndisation, Lfarasterisers ce @uslmdes SRMALPes SYVIHE Al e

de st ryctur @5-&hyd?&56ﬂén3ﬁu"§l3 Z&?ﬂ Elnaphtyndgd&H]-one. B 30
[ er r ] 40 2-méthyl-3,5-dihydro-5-phényl-furo[3,2-c]{1,8lnaphtyridin-4[24]-one;
3 S-dlhydro-5-(p-méthylphényl)-furo[3 2-c][1.8lndhtydidin-4[2H]-one;

A ou B est 9{@2 bty "('-,‘" R2 peuvent etre
i denti gues gggfgggé ggm ﬁﬁ@{?ﬁeayant de 1 a 6 atones

de car one; 3,84iRydro- hényl)-2-méthy|-furo[3 2-c1[1 8]naphtyndm-4[2lﬂ-one
(& 3 5-dlhydro-5-(4-chlorophényl)-furo[3 2-¢]{1,8lnaphtyridin-4[2H]-one;
3,5-dihydro-5-(3-chlorophényl)-furo(3,2-c][1,8lnaphtyridin-4[2H]-one;
3,5-dihydro-5-(3-chlorophényl)-2-méthyl-furo(3,2-c][1,8Inaphtyridin-4{2H]-one;

45 3,5-dihydro-5-(4-fluorophényl)-2-méthyl-furo[3,2-c}[1,8lnaphtyridin-4[2H]-one;
3,5-dihydro-5-(3-méthoxyphényl)-2-méthyl-furo[3,2-c}[1,8]naphtyridin-4[2H)-one;

. 3,5-dihydro-5-(3,5-dichlorophényl)-furo{3,2-c}{1,8]naphtyridin-4{2H}-one; et
3,5-dihydro-5-(3,56-dichlorophényl-2-méthyl-furo[3,2-c}[1,8lnaphtyridin-4[2]-one.
_ 15. Procédé tel que défini a la revendication 1 caractérisé en ce que I'un des composés suivants est

50 produit:
6-phényl-2,3,4,6-tétrahydro-pyrano(3,2-c][1,8lnaphtyridin-5-one;
6-(4-chlorophényl)-2,3,4,6-tétrahydro-5H-pyrano(3,2-c][1,8]naphtyridin-5-one;
6-(4-méthoxyphényl)-2,3,4,6-tétrahydro-5H-pyrano[3,2-c][1,8]naphtyridin-5-one; et
8-{4-méthylphényl)-2,3,4,6-tétrahydro-5H-pyrano{3,2-ci{1,8}naphtyridin-5-one.

55 16. Procédé tel que défini a la revendication 1 caractérisé en ce que |'un des composés suivants est

produit:
3,9-dihydro-9-phényl-furo[2,3-bl[1,8]naphtyridin-4{2H]-one;
3,9-dihydro-9-(p-méthylphényl}-furoi2,3-b])[1,8lnaphtyridin-4{2H]-one;
3,9-dihydro-2-méthyl-8-phényi-furof2,3-b]{1,8)naphtyridin-4[{2H]-one;

60 3,9-dihydro-9-{p-fluorophényl)-furo[2,3-b)[1,8)naphtyridin-4|2H}-one;
3,9-dihydro-9-{m-méthoxyphényl)-furo[2,3-b][1,8]naphtyridin-4[2H]-one;
3,9-dihydro-9-{4-chiorophényl)-furo{2,3-b}[1,8]naphtyridin-4{2H}-one;
3,9-dihydro-9-(3-chlorophényl)-furo[2,3-b][1,8Inaphtyridin-4{2H]-one;
3,9-dihydro-9-(4-fluorophényl)-2-méthyi-furo{2,3-b](1,81naphtyridin-4[2+]-one;

65 3,9-dihydro-9-{3-méthoxyphényl)-2-méthyl-furo[2,3-b][ 1,8]naphtyridin-4[2H]-one;

46



peuvent etre |dent|ques ou differents et sont hydrogene, hydroxy,

alkyle ayant de 1 a 6 atones de carbone, hal ogene, nitro, alcoxy ayant de 1
a \g_at ones de carbone, ou[err]ou [err]est alkyle ayant de 1 a 6 atones de
carbone); et YestCHou N. 23. Conpose selon | a revendi catton 22, ayant une
structure telle que definie selon |ERnO 122 136vBdi cations 2 A 18 pour un

conpose produi e 34R%.¢4 Z-d-chlorophenyn-furo[z 3-b][1,8Inaphtyridin-4[2H}-one; et
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3,9-dihydro-9-(3,5-dichlorophényl)-2-méthyi-furo(2, 3-b][1,8]naphtyridin-4{2H]-one.

17. Procédé tel que défini & la revendication 1 caractérisé en ce que I'un des composés suivants est
produit:

10-(3,4-dichlorophényl)-2,3.4,10-tétrahydro-5H-pyrano[2,3-b][1,8]naphtyridin-5-one;

10-(4-méthoxyphényl)-2,3,4,10-tétrahydro-5H-pyrano(2,3-b][1,8]naphtyridin-5-one;

10-(4-chlorophényl)-2,3,4,10-tétrahydro-5H-pyrano|2,3-b][1,8]naphtyridin-5-one;
10-(4-méthylphényl)-2,3,4,10-tétrahydro-5H-pyrano[2,3-b][1,8]naphtyridin-5-one; et
10-phényl--2,3,4,10-tétrahydro-5H-pyrano(2,3-b][1,8]naphtyridin-5-one.

18. Procédé tel que défini a la revendication 1 caractérisé en ce que I'un des composés suivants est '
produit: .

7-phényl-3,4,5,7-tétrahydro-oxépino(3,2-c][1,8]-naphtyridin-6[2H]}-one;

7-(4-chlorophényl)-3,4,5,7-tétrahydro-oxépino[3,2-c}[1,8]-naphtyridin-6[2H]-one;
7-(3-chlorophényl)-3,4,5,7-tétrahydro-oxépino[3,2-c][1,8)-naphtyridin-6[2H]-one;
7-(3-méthoxyphényl)-3,4,5,7-tétrahydro-oxépinol3,2-c](1,8]-naphtyridin-6[2H]-one; et
7-(3-hydroxyphényl)-3,4,5,7-tétrahydro-o:képino[3,2-c][1,8]-naphtyridin-6[2H]-one.

18. Méthode de préparation d'une composition pharmaceutique qui consiste 8 combiner un composé
de formule A’ ou A’’ tel que défini a la revendication 1 avec un véhicule acceptable en pharmacie.

20. Méthode de préparation d’une composition pharamaceutique qui consiste 8 combiner un composé
de formule A’ ou A’ tel que défini 3 la revendication 1, préparé par le procédé selon l'une des
revendications 1 & 18, avec un véhicule acceptable en pharmacie.

21. Composé de formule A’ ou A" tel que défini 3 la revendlcatlon 1 produit par le procédé selon l'une
des revendications 1 4 18 ou son équivalent.

22. Composé ayant la formule de structure A’ ou A"’

crlp?
7 N
B CH
i 2
N
N N B

A’ ' A"

ou ’

B est indépendamment oxygéne ou soufre,

R! et R? peuvent étre |dent|ques ou dlfférents et sont hydrogéne ou alkyle ayant de 1 3 6 atomes de
carbone;

mest0, 1ou2; .

W et X péuvent étre identiques ou différents et sont hydrogéne, hydroxy, alkyle ayant de 1 3 6 atomes
de carbone, halogéne, nitro, alcoxy ayant de 1 & 6 atomes de carbone, ou NHR*® (ou R® est alkyle ayantde 1 2
6 atomes de carbone); et

Y est CH ou N.

"23. Composé selon la revendication 22 ayant une structure telle que définie selon 'une des
revendications 2 & 18 pour un composé produit.
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