PATENT SPECI FI CATI ON (11) 1-468 497 (21) Application No. 46103/75

(22) Filed 6 Nov. 1975 (31) Convention Appl i cation No. 7436963 (32)

Filed 7 Nov. 1974 (19) (31) Conventiehr—Apprtcation No. 7527162 (32)

Fi |l ed #—Sept— 1975 (31) Convention Application No. 7527160 (\32) Filed 4
Sept. 1975 (31) Convention Application No. 7527161 (32) Filed 4 Sept.

1975 in (33) France (FR) (44) Conplete Specification published 30 March _
1977 (51) INT-ferr] »CO7b 401/14 A81K 31/495 CO7D 471/ 02 487/ 02 495/ 02

497/ 02 519100 (CO7D 401/ 14) (;C7D 471/ 02 209/ 48) - ((I)?D 487/ 02, g07 633/

3

(C07D 493/ 02 339/ 08) P02 B 1ON7D 5194

327/ 06) - §52) "I ndex, atﬁmﬁ 2%?@1 g Aqr 6X 1530 1534 1546 1620
1626 200202 a3 (21} Apflicstiod No- 48308/ B25 32 CFBRTS
27X 280 2%, /(31) Todiition Applizaian NeJ4369$3 32

355 358 35X 35H Qﬁg GinieappibRiondg. 586537, B 8375387 3 t,
456 45Y 491 508 591 GidentibAppReioss. 7@%7546%28( ; 37645 4 2
672 675 678 6 G@h ERWnTGIAPPERIIP D 7#@115179\/ - 073 TP_
(72) | nyeMt-eT SSCLAY aict (FREL CORNEL CR| s JEANMART ‘an\

MESSER (54) ES¥E %@mﬁmmi? o7 48PS (71), i
RHONE- POULENC | NDi¢fy INF@IH. -cmﬂl?l&el/ , Jm)?) gﬁbﬁ# g ‘by onSEERS
TRIES, a Frenh Body Corpor 7 ":“8 03907984 ﬁﬂm‘lm%/@r radi cal S,
whi ch-when Avenue Mont al:gr o o TeD myoazca'daezesm)(@m\ﬂ%?o t hree:
substituents are present 213/ 24 vatfee322/06) do hereby. decl are t he i nventi on,
for be the sane ?{)?3 cesel ected from hal'ogen: 5 - Wmch we' pray

that a patent may 3445111311)3815(3 na&tt;g%o iﬁ‘% ), alkyl radicals

con- to us, and the rret hodzda;ﬂlmn‘tﬁ sng 1 to 4 car. bon-
at ons (preferably 30 perfo 3 gg7|339dez;64Y bed in: rmet hyI)

al koxy, radicals contai ni n93 1135 cgs 39m§!5x byY B60e36f2c3|66é ¢St atenent :
carbon atdns, and.the- cyanmmdﬁcm 37X 3‘8é|§§ xon rel ates to new

c- ' sents an oxyg4sr 691 ngsél} @)@(&}QG 695 al 'y useful

t her apeuti
heterocyclllc corrpounds to s;g@bgympmnrmgm om ‘an al kyI
radi cal cesses for thelr ﬁ]tmpm‘and phar maceuti- - containing 1 to 4

carbon atons (e g. gelt mlcoqm,osmlons containi ng them
et hyl, propyl ﬂ opr opyl )comm LoGRIS/ b- . The new heterocyclic corrpounds
of the stltut ed by one,, tGM\ en atons present . |nvent| on.are

t hose of the general for--.-. - Q.. .cnloramet hyl- or trlﬁkg.g an
15  nul a: - T sy ESTERS OF 1-ACYL£IW INE-4GARE ht ai ni ng 2to 4
carbon atoms, e.g. vinyl, prop -'--o %lﬁssqmcgpgemgl opumally sub@utmednbam?’ngP

2 to 4 carbon atons (78, gWes AVgES y ltwé @rcthreetomscop pad &gﬁ; _
3 @a)y a;;arcalyx:b&he!tg/m hak,gen

carbon [err] atoms'ﬂgﬁ Vel
% TR
; taining 1 10 4

containing 1 to 4
(opi onal |y o %
bed i eetiyi)p alsexyt ' N s
-+ - subs@ﬁ’?’ﬂé‘ 2 _p'g‘(’g‘}é%ﬁ;,- aﬁmr\;!

and the synbol s ' at
[err] together for
be the sane '
or different,
1,4 - oxathllno

the tri-
radicals) a phenylalkyl
such of WhLlCh the al- kyl

1, 468, 497 -
of  which itriethylanine, B : -
be substitutied as |nd| cat ed . . and 2 30[ err]C ay ; ) e
radi cal of which the  Wen an anh |de 9055 >g,e R4 -
noi ety  contains wl@remége PW"%%F‘B& m 7 ofsutshﬁermcardp " 50
formula Il."is used, ; _ g widifises 1 %toms,
reaction is gengya; _;y7ca;5&dhﬁﬂo OLﬂH by,4 -he% :’i‘f;‘;als ,f;“l‘gf;““immmg 1 to 4 carbon
[2,3-c]pyrrole of 23,6,7 - etrahycito - sne-: atoms. and - the niwo and . the ‘i
14 - dtthxmo[2,3-¢]PYff°1° ‘nucleus, i€ ﬂuoro;nethyl radicals), a phenylalkyl radical

a pytid - 2 - yl, quinol - 2 < yl.or of which the alkyl mmcty contains 1 to 4

55
1,8 - naphthyndm 2~ yl radical, each such -



be substitued as indicated above, or R repre- the reactants at a
tenperature between 30[err] sents a 5-or 6-nenbered heterocyclic radical
and 100[err] C. contai ni ng omeor—two—hetero atons sel ected Wen the azide
of _the acid of ‘general fromnitrogen, oxygen and sul phur (e g. 4= formil a
/ + s used, the reaction is generally pyridyl), and, when the pyrroline
f% and - carried out in an organic solvent,e.g. dioxan, the synbols
[errh and [err] together form an in the-presence of the presence of

magnes+ a_tem isoi ndommmucl eus, the residue of the iso-
peratur@rﬂyetmrmasr[eeﬁﬁﬂylaﬂg- , 1T —represeht ed %y
[err] & y beTmsutmmpp i . ,' E'F’art #mmaarel l:&we&iilﬁo may

option 71 Qe “Twhkkh anREEGRE.A1 Ned. the actiion of
pi pes azanﬂ&%' 1 ring of tg, ps o of ﬁ:adm?t&l ygme N m’xe W‘i ide t o

m xed "cirsuhstied aohditard &F r nffecion amrdlysubﬁsa Juuefl ﬂge resent -

may be " 'a?ﬁé‘-mmbem Mwmﬂkmml egnﬁeﬁomé’ me@g!mbemeen 305 [err] atons
(pref ertamy ¥ ﬁo@yn%)‘;;d mﬂ(ﬁm sélecthdC al aWHem he Bﬂae”bﬁ Lo 4 car bon at oms,.

al KoKy pyadi)C adds when the pyrroline (eg. 1V @Bnula Hoistlﬂddnthegealuagt, ..j Cea.oon eofis. and
the  nithy eymiolel Rur arkll R kiaots e, di S th'?a!lsrgam_c_dobem e agag0d® hat the
alyl, &l aﬂl_q:e@ rtaldd: ofkHeyiey| “ oEICENR @ at ,. herein the
synbol ga t{(ﬂm Bs aaﬁl Benyl. Th&)' b6t & vertd: [ﬁ and phenyl

her i nb@hs)roe radi it — AL ‘r‘“épr"é ined by @6 actiont bk Sz h :

ment i offigt sabbvgm are p&epec.t mﬁg,f be pNEN ofete of thegirierah fokcha sus titued: by

an amms(pref 1 c o ftomj balegenf synbdl s in general .formula 1 . .alKkyl
r adi cataininght @l 4 y o ®-at ons may. h%strm ght- or
h

br éﬁchemtamhallrtucarbon atmgra,ﬁ ro. radr caI speactiong,s gener al | y
Accord‘i“ﬁ o) Haediab. of the. present in- .cd¥ried out in an anhydrous
or gani ) ?-Wé;lt_@xy_pos 81f geneﬁ”forrml al, eg.

acet onalitetiyl | oietis of SiaTHh & , herbinb&ors OrplaE rRei. R. ad Hepiesent s an oxygen
at 8 lrﬂtds#pmemc icleab 2Pkt 610 | BhEry) Gadhl gty o PTesent 80 the ot her
synbol g ;’ﬁf % gétienalcfonieital 1 clkyl ﬁﬂealrtbntﬁdng p'QJlfp L Txhe gener al
for - ar_gccp,raﬁgaf ~higcess \%PWWS&% erallyan be obt ai ned
- by, r ezentionnthoé Olﬁ]ﬂha&tghxﬂdl d eregmicasolvent, chl or-of or nat e
__.____._.._ofy3q Ao apore [ el mamide, at &

. hef e?&?grﬁml}l atygen hkl temperature between 'zog.-th g;:d°§mgm1de, ataferr] {1l

=V 35 gpe( PW% mnhhﬁgneier% ixcdwed)onms of thel PhGLEN A IS as.

“her ei MaGing ke ab) ﬁém:h f%lfpn o Pq ghisipedchyofeadtitie ofigi d such as a
hal i de (pre conpoun g generarf’ or nulﬂ?f Ee"ﬂ"’érf%!ﬂy —chl oride), the

anhydri‘de, ‘a mMQ@Hydrl de or. the azide (nwddn_@_ rrpound, of the general
f @5 MU tvherein [err VI .40
[err]smmvelr{onlsa 'é"j"‘\g’é';ﬁff’ o?s(wh “@% qrqtleﬁned)w,ﬂ,a 85 bef ore
defi n aake athydride, ge | I y- car rve orffal Fdamsic or gani ¢ sol vent
such gﬁg a&f‘?ﬂ@lthndcoqnpmﬁemﬁbl y at a tenperature wherein the various
synol s are a erein- bet ween 5[err] and rr]C.- before defined. The
corrpounds gengr gl formula VI can Wien an aci: H*«"vgeneral viormula Il (R Dbe
o ained by pQg N.al, reduction of an imnde %el [ng ot-her: than an al koxy
radical) is ugegs of theg ral . forrrula- - 95 45 t he

reacti on i s genéeadTyecarri e ou"’ ﬁ'wmi ssmbgamtecassggrg,ﬁnt e.g.

acetonitrille, rreterene chlori deaes

[.err cet ate, .in the preswﬁ‘dﬂ;e and such as
[er rm% EX Y Y%“&Pb’é‘dr“ heypip- 5@etwq>em’(;dend)soot:e r ‘%B‘?Wﬁr i m dazole, at a
t em, ~ Bembnindd e tgaRan fg),g,[ﬂgrﬁ](kan 9 ofgmeralformmenedaﬁl the vari ous
S¥S other thamy an - iboxg | radicalf Vi Bsed, aﬁhggen Bfuticarif aniimidy of the. . before
def |,ﬂaﬂ”mg Fwdl gutgermr ally aci géneral formula 93 is used, t he

of -an al kaIr tal boro- is generally

I eactethglane chio

car r“-}héldacemc, mnh ¥ent, hydri dé‘ yMaqueous- or gani ¢ or jorgani c

190; Nc # yelo in the preg an vmsol ution, for
exalpg &elwmég 'Y e, 8 eam aci d- bi ndi. ng a ent for exanpl e pyri d| ne or
and VMeera ‘hatldeOpsitferaB R LHIE epgpge wlﬁﬁ‘ﬂaﬁ@kranous Q&mb & .
f ﬁmﬂfom;;gisum ﬂ,;mmonh before | deﬁned g u%u oo :-g]_hano:c and ]
t ”égﬂd r Solwd (ﬁgﬁm mws C#W\dkaﬁemcml : im furan an
‘5‘51 £6.m YIJ °"‘de§/ gePremence of an solu_uon, 2R8ix . 100he parti al

reductlon Bor s (o6 Fmpls prgdine or mm ‘1”8 milalll 55
general fornula VII in V\,hrchthe pyrrolrne an al sb tained from a
conpound of 5 ri ng and the synbols [err] and [err] toget her the general
formula:- forman isoindoline nucleus which is sub-



stituted as indicated above can lead to iso- neric products which can be
separ ated by [err] physico-chem cal nethods such as fractional
Xl 10 —trystallisati-on—or—chronatography—thre—rdes—ef—the general

formula VII can be obtai ned by reaction of an am ne of the general

formul a:' .~ (wherein the various synbols are as

her ei n- before defined) by treatnment with trifluoro- 60 VIII acetic @
acid at a. tenperatur’e between O[err] and -10[err]C. (wherein Het is as

hei nbef or e* defgned) W th The conpoundsig@a4general formula Xl can an 3

anhydri de -of - the gemerar_ rorgrd. - DE OD ﬁ{l on ﬂ h

chl or ocar Bonyl - %Waw’mﬁww&r%mﬁf%erﬁa é"q %;@93 reess o & of
general #ornula \f}f'rheaff!@u - GEfaltiof Tbf 15 conipbl g | Y TR lof Rkl I 55
nmetal | X ﬁ’nhtlﬁmlllaz ahica depypolinad caf hemuhmédofromlaacddippund of

optionally préparresl alnﬁ tbq %ﬁ H’El'}\ “qgﬁhﬂan %Wé"@éﬂa\mnt e.g.
hicie

di met hyl f ormam d °m‘ to “ch is below 200C " and (Wnerel n

the symbels { err]meﬁEI unes@rggpmatedweferably een O[err} apd
10[err]C. ring S)physemlamxcderhethnéd sta;bcwef)aptmﬂe reactio - Chl.or. oc§F bonyl

- 1 -t - butiéxy ‘3“‘929"“ an mterrrebll- L p,,,g&iu&;, of

bonyl pi per azi ne 'Gw&l; eﬁ?ﬁ 18 _o ﬁ"’ﬂﬁg}gg on the general ormla: -

of phosgene di ss fordhuld ol at a tem (i&rqhemtuaﬁomsoymbabcm asli{rémr] C
' * before defined) Dy treptment.with trifluoro- ‘g0

on 1. - t. - butoxy- carbonyl erazine; o

But oxycar bony! pi per azi-né ca%*x‘g'e‘gg( ‘obt aYHed lﬁ?’?ﬁ,@gdé‘ﬁfltﬁ?‘“@f’mpl?eﬁvé?‘a% #d
hydro- chloriqe Q@ndeidbibib Mﬁﬁrﬁn&) with  The coBBouhlicof GRigRDIsAGSs Rf can
general formul'a \th anlydudecof ahegenieel fortulaoes syribob@ndrberastmhefewmommnﬂh t he
pyrroline ring and:the syrrbol

" [err] bef or e oPefld OH‘W‘;P’@%Y ‘B‘f f‘ﬁb 65
amine of . and [err] togethex Korm an’isoi ndolﬂmgi i

formula VIIl with the aci'd.ap- » which |smsubsdeﬁ¢auieedaa&m1>dhddea afbmm can
hydri de of the general forn X is general I\IlI optionally [peeppred Wdomﬂng in

accordange with one.-of the 85 carried out %@gﬁf%@@

sol vent, follow Rignest Ao dsnbols 16-ddd t,g,aégg,ka ormam de
(a) Wnen t he ggbgfngtsgmt a?nb 3 :? i ?ﬁcet-oﬂﬂdwcadbmybl: 104 phe dxyat her
or in dinethyl (?;@B ’&MB)@W et  chon:

in the presence ‘feém ‘Hﬁ%lyc Tlo- to 4 carb %ﬁ?ﬁg E&y“g'?‘tg“r @?af'5
by hexyl carbodiim-de and I\I—ogydroxysucm n- carba,g , an am ne.

general formula VIIl 90 i m: o 1-t - Butoxycarbonylplperazme capjtieh a
halide of o-toluic acid subsyl by Tﬂfe cyﬂ‘}“ °“ eP1 ‘?ﬁﬂﬂ‘?‘at
product a hal ogen atom: or -an aI koxy radical gyl\qgg to :
an i nmde of generva;bnemttﬁémﬁbgs iyxdbﬁlslhrecssrmatvﬁmﬁa tﬁprHBBle raﬁu yobdls IR a

VI can gener gl | ybelors dsGited. Ehe re @lme ¢fn agddbrtoaeﬂ;adgmamn hmdnpslt: usof -

th th b o ' cated above can
e R mgr%ﬁiﬁ%””? R

of a condensati oregagibabl, sceuh add, @mhy}femamylc,l ohe)qv @ahbﬁﬂsunm:dqm%&ts 4 halo-

di met hy| f or mang, d ecesenitsile jop dighenyletbere oy dimethyl- -'
t hi onyl chlori ?&ﬁ 'W:E;B BGENCE, ﬁﬁ%ﬁ ;ﬁﬁ?ﬁ%he%
(wherein Het is amiderelmt ef ore defr ned; ~and va idél mdoaemaalbgﬁ&ud

di carboxylic the Fheeygisato th¢ %lnwga@m preduetd ﬂabalmng:tognegm@;%wdad;am-be
prepared in aggor FPfSE. U ge"%g 7 21OME or t

ei ther met hod sgggir %A hddifn ?eql,ch%a%‘@ % dﬁ mamo? product °m

N- br onosucci ni m dgth. itetgrlh&ﬂqqnem adeﬂﬂada’l@‘meelﬁer 40 4850 (1907), - t hat of

5,6 - sence of: azayblsrdrl_ Pﬂﬁ % an’ inter- ihydro- 1,4 - - '
oxathiin - 2,3 - M@redf DXy e, fdl ester in giftfeous- orgﬂmlc
acid in accord‘gncgzlwr ."g 2 W ﬂmmﬂdl um or via&-an’internedi ate

di chl or o- kel Chem , 1211 1970) rreth Iate
deri vat|\7e and t h® therpfemnce, 10 2 ‘}!F e is.as b

substi tuent ‘regr eX : bgﬁ 11 0: %@ﬁ“{ﬁﬁ C&BJS ﬁmls su ﬁmﬁ%

w th radical, mefﬂlerﬁcﬁ&Bb S. Gakeiel gt AN Sondf suocmlm1de in the pre- 100
1, 468, 497 Chem.: Ber:s 40, 4850 (1907), that of 5.6. - sence4f murompnlq pp MM:imr-he

phenyl ring con- d‘hydm Abé’gm eigis léd)e &m‘;{bzﬁlﬁotﬁg{‘ﬁ fsé”dﬂl ‘éﬁm ‘ni ng
[err] and: [er'rsb | & 21 (19y@pt,h9ma vy PouN s of general
formula I, (c) Whﬁiﬂ ﬂ;&ia:fsgmsﬂih‘ydtentlﬂ epiddiment s (b whel the subwimemmqaﬁtesatﬁos 165

sul phur at om and Zhe . diggbogdia. agidoim acepydapcepwithc emdivel by nitmins of p eqmpoynd of genpral

ot her synbols are as hereinbefore defined, are 5 of a conpound of general
formula VI (where- prepared by the process which conprises re- in [err]
and [err] together forma nitro-substituted acting a thioester of the
general formula: - "




- XlI'll, such at doses of  hetween: 0.

phenyl ring) by a hal ogen atomvia an inter- - nmedi ate diazoniumsalt.

[err] XV According to another feature of the pre- 10
sent—iAventi-on—the conpounds—of general for-  (wherein Ris as hereinhefore
defined and [err] 65 mula’l, wherein Z represents an oxygen or represents

yl radical containing 1 to 4 sul phur atom and the other synmbols are
as@icarbon atons) with a conpound of general hereinbefore defined, are

prepared, by the formula Ill. The reaction is generally“carried process
whi chy corrprl ses reactr ng- a p| perﬁdsqg., out -in an or ganr c sol vegt e qg.
met hyts . UCI I_VaLI VC_UI"_LH'C gcncr q=, A ||ui|u , eht-or+de, at a
terrperaff"’&‘l“lii B ity srhigh recpt (108 '}m' fesiture: of the in-

‘aphepyl eorro 401.
The CO a&%ﬂg&ﬁ% . - ' . ¥gquon, __com undsofgenreralfonnulal, tal
P EXy A2 1})

the af cg%edeﬁ,cw mﬁrneeﬁﬁeﬁueaﬁncaptbm_ : Bblstﬁﬁ ﬁeﬁﬁt%% e ”Et hOdS
suchs asof @rcgmapto qfsmabhmﬂa%hm«& grepan afed R are as
her i nbe‘FSrF“ t? é\kf‘ﬁg_deré@?&hﬂ@%rﬁﬁ&fm&r@}dneﬁal with a
m xed s&%enera w? or mu formul.a | s. val uih,l CHENN
phar ITBCOl\ﬂgddﬁlgho |aVotthf&td‘rea£'ﬁ:HeOp}e-S ‘gener-all.y.-- carrr ec " out.- :

ﬁ%ﬁ%f a(?_tlpm_'e Riis 48 Qereighefogecdefned and:) aas c solvent,
ol L pheres Aol miing koboh. o
di met hw DL ¢, hre ApregRed ChyA tthére ] ..:'-f .':ol-El! s-to pr oduce
hyp noslwooess&ﬁlch mmpnseﬂ&{aeing}a lpadzukOOb:erin] @ orgamc solvent,e.g meth ylene In.
ani il defivafivecof thergegerah fapmulpy oved act Fg dasatmmmp@ummmm geheral formul a

17 a¢H. ] (q .. _erel nIZbr epresents. an

oxygen atom - €an- @"ﬂ"ﬁﬂl mal Regy Weingdtey : b@@pggcg y° in 25
prepared from piperaztne by applyi ng’tiomuy\rbe pqﬂﬂﬁdtby:’lphﬁfcallxﬂetiohﬁ f.ol | owi ng

tests: roced S ] pliyect r /e battle
cho ol R it G SRR 1
K1 aclvdl@s | vati ve of

kbl

S|mlartvm efbutmtanalproﬂuu O Hag | ae Iphertil

t he 2ﬁcraeh solvemi apgonitle 5 O Yranquilliedss, asu-aonhdéantdagpnuardeemt er, the,
anhydr i dme vk ’Q;;‘ éht“e'ﬂ"ﬁ?&"‘eb?'ndﬁgm’% iy g,:! prgdye #‘YPI'S’E! B9 xed |

anhydr i d'pheo | ghBeral FornfdiaPRITBZ | -83h at 13 35?1 € T mlar to_ t hat
of Evervmrbmm:»mmmmeiomgmmeal anﬁmlrhaﬂ;aw&gﬂtl adﬁﬂﬁhtered' : uphards J.
Phar ced T Piper by applying’ up Peg#ﬂolrlmt@tqe—dr substrtut ed pipera
(iii) é I° ' SHNER agear Oty T?ﬁd!i? F‘ff‘rea5
- simul taﬁamusilyorbgf ﬁmaiwjtuve oftihet PlaRtcs]\ 225D bs %yard ai- J] . ing
phys‘g atich ¢gis -acknlids, (!I)Rhatctrm@indu G@nvuBibls (c&952) and 35
The : %XI S - #tOQ@wmt “accor di ng
to thepke ufas%&'ieﬁ

T e Gt 01
__Qyo&k

phosphorus

@urvonhmmmMMMnm-- 95 ﬂiée_:_""."'i_ '

pentg- 1 i s :;1;;;.. deon-a

cor res% h‘@‘ o) °’§£@ I. Beardis 5Socr et e
gener alpre by ¢he /actioh of ."Ed‘sﬁioﬂs ERIGES et Qe tﬂfﬁ% .12,
Januar yulnlﬁmona@ cammespe mof June 1959) and’ Julou (Bulletin de = So&&e 7 :

Acc%dl geal. Gormpla L WP%F& & pEppents h cdej Fhges .__Cle de Lﬂarlﬁm&rm 197hey ~ exhi bit
onty I"OxVcor

p ) : : crty,_therr
50% | ebﬂaihe ROHf @m&{s&iﬂde)eralrfoﬁdﬂﬁ Whewstin; dheir & El r%g; %8’@" sul phur
case ofwhmlee'l irep nemrabﬂygengnemlmr tdaarlofSﬁiae astgmmydgedm dnN8g0 synbols are

as her %mre ¢ /oRGE SRS * 50 s d’a‘i‘ﬂ R#lsht when admifior e def i ned,
are preiRh i ik OF eildtoc Ofgh . g .rlses r.ea égng a

chl oromqﬂaﬁﬁwfﬂlegenﬁﬂrfpmnmd-s- of - geru@ma,_'-v'" Briin R 5 ﬁ’é E per azi ne of
t he general formula: - ‘ticul amclmlaudskaramd Rhmﬁiﬁ ahhisirdblive,t he pyrrol i ne
nucl eeus and [ eerdfand:{ err] rm il "? s4r5]]Pyrazlne, '

X'V 67- drh‘Vd'rlb- 5Hi‘P °x3‘h§‘7 et rahydro

- 5H- 1,4 - oxat_hllno [_2 3-¢ 110 1,4
12*9}1_ BIS\AP hegiy

- d| hilwhes

def Phe ™ & o

Of gen :‘vaﬁ 2 : _ ). :" y S
corrpouwﬁﬂ@ﬂlyt i!repagéner% tffor m;npalnil \£ton1 @Zefﬁstblytd:t"’“ ' “re (ag.eh5 at om
(pr ‘I" rg;g;;cl dofoch wep o %Wlt Hivdrog "'___"'Iatoal ar amtkallra&al t:ghmuﬂﬁgl orine), Z

ddyt Ui, of a
-ﬁherl_ formul a
f contarnrng 55

repr cﬁ &nue@&ﬁ &&&a&ratsdl

VI, operatlng n an an- hydrogen atom or an al kyl
hydrous organic solvent; e.g. dinethylform 1 to 4 carbon atons optionally
substituted by- amiide or tetrahydrofuran, at a tenperature three hal ogen
atonms, an al kenyl radical con- below 60[err]C. o

tarnrng 2 to 4 carbon atonms, an aIkynyI radi - 120 1, 468, 497

. Y. . o . I o I Y

18,

radrca



2 - yl radical substituted by a chlorine atom by volume; 1,000 cc.).
These eluates are dis- (preferably in the 7-position), Z represents an
car ded: - ' ' -

(preferably oxygen), mxture of methylene chloride and ethyl 10. and R
represents a hydrogen atomor an al kyl acetate (75-25 by vol une; 4,000
cc.), and radical con;aining 1 to 4 carbon atons, an the correspondin
eluate is evapbrated to dfy-s 75 al Koxy radical containing 1 to'4 carbod

atoms, hess ugder reduced: pressure (20 mmdegegr. an al kenyl .radical - 5
cont ai ni ng 2* Lu"4 carU.on |ne Tesidue 1S rec Tall] sed. TrTom ACel 0Dl LI e
o o e 17 e SR ?%&% :
nmel ts at nabout 15 Com efoﬂr Blbf C(ntm ),cmrmu ﬁﬁre

t hus obtai ned andsnegaldalmscb derja ecﬂwla;eth
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product i ndol | o o u12=!t°m m),- ‘ntixtgre_ of \methylene;” shlg __ '#@?F@leed
T Terod of g@rgr “ripien ) mﬂ,spx;ﬁgg LTS Mo
with water (3X 1 di ﬁfmngﬂ¥o4@rﬂﬁam nder. ':‘t mmHg.).
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fsgrefﬁsgrna..ag?%’ﬁm%ﬁggﬁ_°"l.1 ket R L
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Yo gy{,; 2 4 al RAPEIS U okt 0bg0
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-!ﬂ yndx

et her (150 cc.) Y°ﬁ3é “3’8@%}%}1 (7i-s oFeg
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-yl) - 3 - _ -aylmﬂaibbllyloﬁyOﬁso QNI dnf e w
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cc.). After 105 1..-:one chloro = 1,8~ naphth bﬁ RSy %Qt

t hus obt ai ned 4fas - been re_'. AFLE foI ow n rmn@:pemzﬁ:a-tl vel)- schonglons- iso- 110
stallised from a Afryexdichlogide Fg Andimﬂﬂlll us _r-a‘!ﬂe (¥j'1€8~)1 el at
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- yl) -car bon;ﬁpomyhydrousswndlﬂm(mcw})ls myhnIMrbusrnddhh(.zl- D - gon srastmadmat ganabe 115
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o ngm% i e

50 anhydrous.
SXmurWﬁ' of}Ebout ‘20°C.

material can be (3 e ,
prepared in the ﬂ:iﬂedomshedgmﬂamernoorm),t dﬁmerﬁnuh@ puiired Lo ticeSfaeer 113,000 cEhe

reaction 5Bh ¥Ry ISOé'HlP i‘Ehecmtotiuet whish, itey § - off, 125
S tor 2 Mo P B B -%xg SRE I,

ture of about- ZOGnm%ﬂ,eﬂe PR the BahR Nt -_z.rgl)- 3 -
hydr oxy - iso- S&moﬂlﬂumttieht@!w&ﬂm 2Ha(ds gat epherfoRtbanglody ariwinddlindolli None 1 -
one (86.5 g.) in pyridine 120 added. The aqueous phase is -isolated by
(980 cc.), whilst keeping the tenperature at decanting and washed with

met hyl ene chl ori de about 25[err]C. The reaction mxture is stirred (2 X
100 cc.).The organic phases are com for 3hours at a tenperature of about
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1,8 - naphthyridin - 2,- yl) - phthalimde ness under reduced pressure. On
recrystallrs- (17 7 g.) in dioxan (87 cc. ) and a saturated |ng t he residue

- (4 - acetyl pi perazrn -'1 ; yI)carbonyI oxy - 10 (26 4 cc ), whrlst ;

cooling externally by means ~2 - (7 - chloro - 1,8 - naphthyridin - 2- yl)

- ofrap.ice bath. After stirring for 14 hours, isoindolin - 1 - one (2 g.)
%I}

whi ch § s at 75 the mxture is allowed‘to return to a“tem 224C., is
obt aén perature of about 20[er1,|4$@97and s stirred f’or a furtger 2 hours,
E 3 IS - SOLUT on: of

drhgcr)]d?ugs %ﬁa&w?%ﬁc m" s ?ﬂ%@% Eanmpl e 2
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t ai ned. "W%;j gh (ior x Yt Baph ecatbpoylany. )lsoaﬁdlnd-r hetmgl(#aérmm de (3. 5

hydroxy - isoindolin -
CC OU hich SOC., Hne’ " (10 methyjene gas ceases
% ; which m tsat24 2 5‘@"525 S’T(ﬁhﬁenm merbil OO0 = 1,8 - 90

er. cool LSl ,
the reacﬂl-dﬂ rﬁhktmre,Sr smmbdun@d-rzm olrcyeeathhﬂcrxy -rnapkothmardr.rls- 285 yI) -3 -

phenoxy’b!)a‘rl’h 'Eﬂ g )e-rlﬁil@o - bonyl oxy -
i sopgndoly ynd,l,f’f-zz g xdyg()ﬁ £g ‘E?r%glﬁ 26°Cy é?é’d of f, washed
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(7 - -. Nﬁ“?iﬁfz BByt chlosy eddlC 90for 3
hous. ccr)emh ey y'fmolm it "g) 3 action

ropyl ﬁﬁmpeﬂaﬂnet 6% thinﬁ' ned.

~under r en%‘ ) Ym-hebgéj;mxémz ﬁ
- Naphi t D3, *- 5)
pht bsl m;g aﬁ: doel ,' q,gEiE?aﬁHPQZSO cc.). The
heat i ngb- 2 -7t Hydzoxyf- 2.8— ranhthdm -7 residtug Cobeuingd -is u&quapus medgkee | S | sol at ed
Li] rdro:

by dec pPhthplimidenean 1begpre (02-5 ..-:.-,awr (39 ¢si Wy | c t hen
washed 1g m;:fh“y’:f 2‘3%1&.' Hd dg ey, ‘% ®cetic acid

(1, 400 anhydyide (7@Xg’.’)5mC£:et)c acidh@,400' geni (zxrzba& Thedranic RRCom! on er reflux for
3 hoursﬂnd%fl'sfb!x feoﬁg:%im cogliag.hand msltedh witht @dter 6)0%?%5),0@@ ovér i ed over

anmount sidé?g thee swabassed to-danrd t hen

evapor tog o edeﬂ‘%f: g&ﬁ: g’%gﬁgﬁﬂ 'h&5 ness under
' redﬁﬁced:u Essiwumd; &ﬁ)ylraﬂierl-@ - ec.)] @lterC I Hfod s@r@n id ed of f and
washed ( gh‘@’r} sgtuested soltion; of cgdipm slmﬁghesilncargelmzzn nmtaihsd in auccessi vel y

with di JE LG B, e ¢ i colump ef ¢ jutd lution is
filteregl. (H0nyory - 8 sa&ﬁ& - 30 Lﬂkﬁng@f’m %idﬁrﬁ i 1ica gel
(2260 g. y))phtbdmicm(ﬂ@i, whichemel®s r1RTOUT.-£ acetatd) (956-5) byovulhmde 50U t)), wadier (60 cc.).
col unm ibmigbmped ey 49 .o i tre o methelene Tohlorids 3o tegiyb smme dried to
cons i A PRIV B OB foene 1102 (7 -
hydroxyche mlm& des&ihahb V8. | Chtboni- et2al- (761L; “folt qiqée Ofi"de and
et hyd Hepzz. <§llin9 Feal-n 2, |14ﬁ8dé96§)17 g. ), amrdishrdatl Eh‘mdit isSthe eirﬁ&dCou: acetate (95-5
by vol une;- 500 cm%f gi x- is t-hususing aamizbyt - of methylene chloride and,
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ture of RRENM |,g&dt@gg°1@trm “gﬁ’ 5:2 “‘)hﬁ roxy -1,8 -
naph- toRB®f 20 (‘bycmabums-- thyeidin r;,&m 4L e prepared

_.!!OXYchlioolcd)e ﬂaeacvd:apeﬁ Ielumedrabm-llS t he net hod

i naccordavike
deséﬁ’ﬁgﬁ? gﬁef (iﬂﬂg')- ! :( G‘n‘b s r=These el uates
55 mn&q;bnac)t t,,glst e 5&% dissEl ution is
t hen coemiue atcaudutnmmg‘hammpenﬁdnrm hﬂta-n z)r. EXAIVPLE 2
ethyl abeingd & gimed dor pyfusher bl hO‘BOCl,&:ena)JhMry-IZebﬂ)eﬁr e (C&d@- g.) ‘i s added
to a solu- and then wusing a mxture of nethylene 120 tion of 2 - (7 -
chloro - 1,8 - naphthyridin - chloride and ethyl acetate (25-75. by
volune; 2 - yl) - 3 - (piperazin - 1 - yl)carbonyloxy - 500 cc.); the
.correspondi ng eluates are. com 60 isoindolin- 1 -one (2.16 g.)and
anhydrous blned and evaporated to dryness under _re- pyridine. (5 cc.) in




boxylate (57 g.) for 48 hours in an autoclave [3,4-b]pyrazine can be
prepared in the fol- 70 at a tenperature of about 150[err]C On frac-
| owi ng ' '
suspen\ on of 6 - (7 - chloro - 1,8 - 10 ture,

1-cycl opropyl car bonyl pi per azi ne (38 g., -naphthyridin- 2 - yl) - 7- oxo - p—
- phenoxy- b. p. 125- 130C /1 mm Hg) is obtained. carbonyloxy - 6,7 - @
di hydro - 5H - pyrrol o [3,4-b] pyra2| ‘ne (3.9 g.) and anhydrous 75
EXAMPLE 5 *© - ' - pi perazr ne (B4@B497) in acetonitrile (45 cc.)
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product |sf|Iter doff 8 -. diisfy g
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acetonitrile nsio I"'%(7- h _dla ianemperafite 0f] 4HoutC20°C., foQ -
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phenoxycar bonyl ox&m nylpi Jﬁ‘p ng‘
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chloride (56 6%. pyenalad3.dd m‘i
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| t2l
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2 -. yl) -5 7 - dioxo -6,7- dihydro - 5H 3.1 cm Elution is carried out
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-pyrrow‘&é 'n&éﬁgbzllﬁ :% of:86 MYJP'S gfl;@ o1 oPh ugm@" "I”)PY"“’“1e -'0-‘0X0 - (32 1
- VPR WAL @\ﬁ;‘ 0 I he niictare .

yl ) @ar lmg%l@,w Ital i’498 (B65). Am NO - at/a “terhpifhbu 'aéj?: °C nﬂﬁlﬁin- dl hydro -
5H - pyrroI o[ Eyram ne 105 sduplemiodue @uyclobgyﬁgee) piarfilered n accor dance
with (5,6, §u(a_?geth le%}fm k xlwed beed by S.
Car boni ] : Gazz,
Chi m |Ibwed. by 95sp1uﬁdh98f . 'c_lohexyl- mduean:m&ed enmeﬁaptﬂ Ethﬂ a ut 20[err] C.

- Thesdn- Cﬁr&eclim&- gﬁaabia@nhy@dwsogediybmx ) u¢¢é dj & smll tappust] OEME 7
(()Bf ggngg__ ol el Gicmdiln froR et ;!/(Fj?/l)lug aci d
met hyl e?l].ey_t).h-l.-b(r ioxbe- . xfoll- yl)dr rﬁtmdmﬁdod wmdnwmdetpﬂmme and t hen
thespPo x-sa,-§_--- i epyriologj _' {eF dryjy , d_is taken up

ﬁ(ene (25

Yoy dp @-m;bo ,rg- _@ﬁl.e.-. : ‘& O G5 2 gaisge |
g; HE fesidlg ol Smethyléhé &hlbmc&eﬂd Znethaydl 9&—72 by 0X0- -5 -

carbonyl oxy - 6 - dl hydro - 5H— pyroIo (3x 2 cc.). After dry| ng, the
‘product obt ai ne'd [ 3,4-b]pyrazine (5 g.) in anhydrous nethylene (4.9 g.) is
di ssolved in nethylene chloride 120 chloride (100 cc.). The mixture is
stirred 100 cc). The solution is filtered through for an hour and a hal f
at a terrperature of si lica gel (100 9. ) conta| ned -| n a coI um of about

~~r o . a -y



drying, a product (2.3 g.), which is
a nlxture of mnth acetonltrlle is o
wat er v
a the addltlon belng carrled out Wi
50C. and the solution stirring and
poured into ice-water (370 cc.).: The
for 6 ninutes,“solublé pr 6duct i5 fi

solvated [3,4-b]pyrazine (12 g.) in

is d|oxan and

bt ai ned Th| S product

th Vi gorous 10 terrperature of about
whi | st keeping the tenperature 75 i

I n-

at about 13[err]C. After stlrrijg)'
lTtered off and washed the reaction

9

mxture I's”. peured into water with water: l(,ﬁs,*9710 cc.)..
(600 cc.) and Thep nettyal q 9 h&e(4 'y Y! QY. Y1d

yl ) carbonyl oy - ?ﬁ&edyl A ﬁ,yh dﬁ 35' xﬁyﬁ@i@gts R
(5 - chloegopyrt dby vBlumy'l ;00 ccj and obeowrre@pﬂlmg fpyholeﬁﬂeb]mrﬁzmam wgsﬂr@dred\nuyh

After dry| ng, 5
1‘5'-'_

water (30 cc.) ﬁ%gsg;:gé %F ropdride gl 83 183 g
spodket (3 o E N AR o S e “85 o
245[err]C, is ob Bctl(zas EHSwadh Golvaked 0(34 @2 &P i@m a:ii- : of
chl or of orm,_-( 80 odth apetoﬁftttlarxs shitained; ?mductlal fdifkan n8- wa@hﬂé-ﬁd;{bymlvdne, 4200cc.),
yl)-7- oxo- any hc‘mova‘# ?%Ew 37o$°) dutm?%éggg tkeepm 2yt withy vigorous
(piperazin- 110 ;“5°ﬂ?§y e (3 ¢ 03 fi{“‘?@ﬁ, ff
and washed 85 bl pfodudo Hs filteryd rofil 3w4&heh] [die- adaktior ﬂiiﬂlre w reahintar

(30 cc.).. After dm}uwgfrl XIOb@-)gﬁ@?admid&lﬁ-t Kéoof(%]% thgn ﬁlsth acet]

chl oropyrid - Iy BPeHAr ¢ FVou Q7 h T ‘% ed80
toa 7.- oxolg %ﬁdi‘ﬁy’%ﬁp’.‘.‘f iy’f.‘ijé i ﬁ%iwi'em&mq «‘5“ -
chloropyrid -2 -hywat)e (zospg.y,aivhlae atQAhout\/\/m:czﬂls"mliB&bﬁhedZﬁﬁ B rstspénd ed i 25
7 -0x0- 5 - phe ( oy lobtz 7-7 ob aahl%g‘m (80 cegomer stirring for half
90 di hydro - ., %‘

yl) - 5,7 - d| oxqm, 3@.@ Edn' 6;5&7éﬁbﬁ&m3t(30 W?G-

di hydro -5H - pyrlrecﬂm‘p{uﬁd&- mmct i on xt@loeopmﬂ Stzl'leEd Sfohytﬁoxhours
at a tem can be phst lﬁ%ﬂ%tﬁﬂﬁ gs edded pen"sT'd‘:"l “g’gﬂﬁgcg mmg}gegrblzoc
and then,the ijgsa n 0f36 cro %gdp r%’fff"

product is filter f, yﬁ’s e Wﬁutrkl (BX

carboxylic acid ((I0® g).in acctomtﬁli G) )oc)25[‘hecre-

ol isza,;;,mer

t hi onyl chl ori de §cHgRigRre)is I5Ih wtmtrey

product (30.83g.) %ﬁ,ﬁﬁ{ﬁ 3 3che(5 %ﬁfﬁ ‘é(}neg
and is dissol vedsxi2 - cd¥etaby ¢
evapor - chl ori de 675¢). @@eljdryme,srmbducta(ﬂ@&w uof,eﬂ a,sﬁud,m,dg,{s
reduced pressure. i o e?“s ns tlb lummattb ishevapor-
resuting residge doﬁbl r dd %ﬁ F&’qubﬁ’d H'ess‘“‘l’- E‘; 100
decol ouri si ng chasbmﬁa:l w(ﬂi’ ﬁﬂ]’-ﬁg) “'ﬁy <
filtered After fi ;. ﬁsoFSLPP#Cm'MC aiyad, i (proafx& (91A§.D,€'Whlch
dryi ng, a product d?" r_ -Wr‘@ﬁ"?q’{és glndeneltpewé‘é(d,!

nmelts at 236[ @0r ] @iperazi 1 O plic xy? 167 | &y e‘ﬁd’éﬁ" W4€P1°’°f°’m2(38°%°))

- 0X0 - 5- in wHe &4—cb§py)az:aﬂc285r§)owméloro wi) "gﬂg%i’g hounet .aZO.‘n
1 - yl)carbonyl ox’pel 22 °?° -> ] 8‘16"6“ 5H - ks 4heris9- )
which ~After stirgi. nﬁﬁe&gﬁlugﬁg r6’7'8t ygﬁnpakahw edneao&urmddixm &ilphate and
205[err]C., i 95t h.ifs hi'dm Bw-d]pyrazme can-be p&fmﬁb(ﬂﬁ“ RiFapep (X

of insoluble 6 - i 02yl - e B %é_g' «?d “0
of f. The organic ....ﬁ o‘ge; @Fﬁyl- ¥ , Whid 237oc :
decanted, dried. : : 1us _yroI o[ 3, 4- b pyra2| ne

can be prepar &8 Jat-glj ’(so ldazyfye.ss lnc{ér-'w 21+ ybusbamoyl -
f11ow ng-. manner: 7 °x° _ 6,7 dlhyd“’ - SH - pymelsiA-d. 1Y =ht n

110 Phenyl chl g

{@O .

pyrrol o[ 3, 4-b] W ghéin e -2l

whi ch nel ts at3523fifeepfr l@ut 60°$ atcoabouta@@lmledléﬂsns)pm mﬂux)ffor .
t hus obt di ned. 50“““36“" ﬂ‘eh"é‘l‘ll‘g‘t‘ﬁ r7 ) gs -ong j:é‘ 2 half, bowrsy dn- 120
Chl oropyrid -2 - ,;'2“1;,3 zol'gﬁmdi (f ¢ y

pyrazine - 2 - caTkopyd ut:lelﬁﬂi -oﬁ ](1@ g)ywnzh ﬂats(al5135°@.,"' [

anhydr ous pyri68i nad vphed drithy a@x (350

cc.). Wen the ad@%}ﬁ_ ﬁﬂ%‘m ‘thﬁh%ﬁa

pyrazine- the rea : ol mg,afdaa is

aci d anhydri de (5637 y()ro55H t pyr&:ld@‘:‘,4-&h@ﬂime60@h wiwe (Aead) Adted &ymgar‘& -(n
acetonitrile (08, 1669 gk whichimeltsrat 18P Cijs obtained: | (FhlaryPyidr - 6ne¥l)%B‘Pﬁ /pyrazine -
(4,750 cc.) is one and a half hours. After cooling,the in- 120 added to
the reaction mxture after it has soluble product is filtered off and
washed with been cooled to a tenperature of about 20[err]C. acetonitrile
(350 cc.). After drying, a product The product which crystallises is
f||tered off (164 g) V\:hl ch rrelts at 165C |s obt a| ned 60 and washed



2 - AmMno - 5 - chloropyridine can be pre- hours. After cooling, the
| nsoI ubI e product IS 70 par ed in accordance Wi t h the method des- filtered
. " . m 19

(120 ccC. ).After dry| ng, a product (34 g ), 10 (10) 677 (1964).
\/\hl@'&lts at about 115-120[err]C, is ob- tained. On recrystallisation
b

-fr enzene EXAMPLE 9 . (150 cc.), 2 - amino - 7 -
chl quinoline 75 Follow ng the procedure of Exanple 8 but (410 g.),
whicp nelts at 175C, is obtai ned1,4eﬁ;4ayt| ng with 6 - (7 - chloraguinol* - 2-

yl) = 7- D cal [ d 7 - -
I T e PRI TR jfmm el ﬁrdgsaaw‘i';per%“%”-
| d| hydr 0 p'yrﬁajme msr-rdﬁmbﬁhélacta]maader ne:2R- Amind-Ut7z- efilorduinokhe oABE . Chagy/s Soc.

“t;ii g PZ*:P y hpyting a mmunel@ 27-dichiorbe)
80 oﬂ c@ ?ﬁ%@% ﬁldédxss‘l?“:g %‘g‘mﬁ : Qtl gg@m‘(’%’ 0 cc. ), 5 -
(4 - yridine can be- pre- oS e) u&xly 70 )GLLL"’QG- .

chl oroopareuoh accordiniet with @i | roetliod edef-1 filtera]. gﬁl ada
19su§ RBIfS)-p

Fripdrighost of, Fhaemgyie, : rdrms» ﬁr@ﬁ }pyrrd - -
yI ) “;]mX ’zﬂ%éﬁ 87.9.), -which relt F tlsﬁo % p| perazin - 1
- yl)car bonyl oxym;AmaLgrg undergor ng(rsotceggns q,mmtt on-a s 7 - :
d| hydro FolEHng iohiple/ 8 &uti N €10 B whiBO@elts| ag ITﬂSCallermed B
;rmr fl 0;9519 ndlch QxR ldtlomq line. ?I"ér : 2 - yl) -
e |9X067 %'firf’} aﬁﬁr& RGeSl To A
( pi per a@Bn g-), icryhc&ﬂahcanb(y)ydnﬁrm,w- 6,13722{1946)eact | on m xture i s st |80red for 1
~ hour atduar 431)0216!&%%}53[3 4-b] pyragipe-ca teﬁperature - of
- - about pare 5 g o,that (90
cc hol sztg@ °‘3’ pe"?&of _ emﬁylpmﬁ arrpl e 1 for

he pr epyekziné |(msr7 g),SQ]i‘l&f m‘emmyzﬁdecaﬂt-akqoﬁ axildraaut-rla )ad:ouyil 1-of -2 - (7 -
'chI oro 3f5 uglergoing, g rnglommation at l’t‘vt“hyl6 oﬁﬁe pyrolald,4blpyrazing h 85 or gani ¢ 30
2 -yl )PETe" m:gﬁmz'z” A 7 o%')c o Hipirons 7L Taonbi ned,.
washed :b p&amtatn.oyl)carsam choﬁ)ﬁﬂxthu is Sfireddt fo @ wnt h: 6 - (7 - with
distil Id}hi'dwat éH._ (er)@tﬁwfbdxm ﬁd@!ﬁd tugeh by Tgmq“ pe ;??7 - 0xo- 5
-phenoﬁlgﬁw l%‘tp“? EArafd e%ﬁﬁ? , OoXy - 6,7
50 - ch B e U tdhplede SHIHSARUE B8 25 I The am Hg) .

- di hy
[ 3, 80b] py Bz 3NQpipérain - U- y)cird 1ox3anh hases Sure - aahrbmedeswaﬁuiabpldécmmd Is taken up
S did smndah‘n-l P ioppchug statiag. 66( . d’é@g '(P--5Q:9‘¥JS) deledm}’"ﬂ 9 opyI

“eth (56‘l Wid - Fh3 %‘Y ‘e - 7-
i Ff’“]yéy.iitt q&g‘ip tndarmth 0 %ﬁ,&ﬁ%‘ -

i Fiikﬁe
yl ) Gar bpipathzine \(26.6g) .in aceto t‘rilzp&VO edhepro ﬂ)@ﬂ@l’w )aﬁﬂﬁrmsdntzepg- t he 100

di hydro6 (7 Qﬂoroqmnd Sx 5b1p iy - fwashedt - with; Ldijs g.) is
di.ssol v “g*z %&’“z@ cge é&{ (gﬁ._,'g',;g‘s“td é‘,eg’d)_ﬁ.zménet hyI ene
~chlorid 0 &l ﬁ,&g,bAOmcﬂlylmeﬂ&rﬂmde (45 ' cc.). The - resulting

sol 4Bi omned; f| I tered through silicase tered thrgugh’ S(Htta gel@ﬂ Bboqur nol - 2 -
yl) -7 6xq7- Chloroqu'in‘daIZFt-esd[)-th axoc-ol ﬁ&‘e e 105
phenoyc Fi 0;”?'0 = Gffi bydihy ﬂdgqsoosccg,aar,h Obt re
met hyl zolgfByd- el ‘gﬂe jo cldoride end méthapbl. (ﬂaei—t-(ssastvolmtkorlde (300
CC) 452 M%ﬁmﬁi—m i2loh 6. © Eﬁ“%éﬁ hgg_. ethylang éét‘%’ée action of
cC) quirsl rrrzx-t!l)eso-fhyrdvxh e-nao ch Jor=iahigpe=yeds) gﬁgrlrmte on 6 -
(7-ch% hY%ma tn g ' ofN@bthylend - Yl) - 5 -
“hydr oXyabout GOOC?) FEEeried e 83 aﬂémmgoarmldnol@%ﬁ%du vountehen 110 6,7 -

di hygro 4 5 [ ]_p r az e cc- xture of
net her s H7 ﬁmﬁéﬂggl-p%h nelxial ﬁ@gﬁﬁi@&wnég wﬁgaﬂ]d met’hanol

(98-2 b yrab!mwhl G0mews i 26—  lisation of - the residue . from. a and the
corresp ‘ﬂg %g‘g%@ acnon og (ISIS:K),_S EXt-or ___p;mzxn.- - vy |) - 5 -
corbyne Rt oo a%itﬁcfsvt ﬁ?@?- S "%}%10 a? 6,7
di hy rOSH 5I;iymro[3,4-br preﬁfaur ep;(rﬁhe Hg) m6[ s 34125

- pyrrol ofvaer4m oy (9879 rby, Vomm)c#’t ament s otadi L |sat|on _ of the resi due from
acet oni P¥ioere ﬁr‘e?(’r can be _pr eparberi( ‘Pﬁ’?&é CaB-cc.) 5 - (4 -
acet yl @gr é@ - °5¥,I § ns o sigolp; J chl or o-
carbonyg Yae,” w ch' ‘;'gsgodre y yb&ﬁepa?edfro)da (5 etmguan_f; 2s yl) - 57
di OXO - prerfared by uﬂtlagﬁdnof—pyraﬂne G30- - YlE P yelf 6. pherfoiecarb ot o] 3, 4-b] 5H
pyrr ol ofl@tbﬁxx#"f [isid anhydeide; on 2 - Aminean- 6 pﬁ"ﬁfﬂﬁ"rre”{ prelol3.4-bip nelts at -
200[err]C. is 120 water nmedium (95-5 by volune) at a tem obtained.
perature of about 20[err]C 6-(5 - Methylpyrid - 2 -

yI)-7-oxo-6(7-ChIorqu|noI -2-y|)-57 5-(pi perazin - 1 -
yl')carbonyloxy - 6,7 - 60 dioxo - 6,7 - dihydro - 5H - pyrrolo[3,4- b]
- di- hydro - 5H pyrroI o[3 4 b] pyrazr ne can pyrazr ne, V\/mch rrelts at

~r-~r o - o o A~



6 - (5 - Methylpyrid- 2 - yl)- 7 - oxo - 5,7 - dioxo - 6,7 - dihydro -
SH - pyrrolo 5 - phenoxycarbonyloxy - 6,7 - dihydro - [3,4-b]pyrazine (32

g.), ; Hre—

240[err]C., is obtained. 10 in the follow ng manner: Phenyl chl oroformate
(16.4 g.) is run, over . EXAMPLE 11 _ ‘ 75 the -
course of 10 mnutes, at a tenperature - Follow ng the procedure of
Exanpl e 10 of about 20[err] G, into'a suspension of 5 - but starting w :

6 - (5 - "méthylipyrid - 2 - hydroxy - 6 - (86849Fet hyl pyrid - 2- yl)- yl1}-

7/ - oxo - 5 -(pl ® HuWﬁEﬂu 6&H’cc
pyrrol of3, 4- bl %@giagﬁ(é&éiﬁ “‘?131 fa».zﬁ e e e
g.) aphydr oupyrly+ Bdiwe- 7 - [oSq 45b Afer 3tinging fog rede. bawn 20 yhis 2= d

80 (110 cc.). éTh§§§%ﬂ§Ym '{Eéﬂ*p ﬁé’r?%eo%fﬁ?‘e‘ygd g;g'm gc'guslﬂ
net hyl ene chl ot Ol Lie

t he presence of arﬂlw rous:h bmdl szih)amcaﬁd» ed §,D- amkeprpgra ofSHab pyttolo
pyridine (&-cc. )5 SPhe wydony oy 6D i-pdihvdr 1 -[3 ng-EF r{3e. EMFVéFh(!BQSE 8lc. )

i s then added ovnthg?ﬁ ﬁ%‘b—]? "Eé?‘b 5ed et hyl pyrid - course

of 15 minutes?® T aiar(ﬂfwgf 1st2n owyl) - 7 '.- OXXAMILE/11 - di hydro 45
5H- 85 is fil tdreeduxeef of 1 omh aM tﬂE 4E‘amwmg the procedure . of Example 10

pyrrol o[ 3, 4-b] PY§ %\"ﬁé °Cpipoga rtsbuaezuahm arid
dii SOpr opyl e % %@i .. 94_1, x%7g§i§§drg?l§f (5
t%}for

yl - 25 ¥h:)in- WV(ZZ g) and benzoyl chlonde 80
EXAI\/PLE 12 bonyl ()M cc) EI'hE’reacudn 462 @)oin anhydrﬁsl inethyleng qhhade
procedure of Exa ‘E‘s “‘b E;‘“b ME{I fo d‘ ¢ (of aghydrous
starting withyf =o “f;g aé? gj T L1eC """g;ﬁ ﬁgdn_ed.
7 - oxo0 + 5 - (ploﬁﬁéa)llmmlmﬂ:es ihRble wct =y -dVOXc)ko- @7 -(dbhydro.- SH.- 85
met hyl pyrid - 2 s filwgsed off;. @Sliédmtulmydﬂ(?(m C5H - ldeHd WBazipe (§2.0730), which melts7 -

oXo0 - 6,7 - dihy Qx sp%@ ‘s" 34 §5'sg ‘“"%{cryllc acid (3 2
g.) and L34§§pg§%ﬂ i cﬁrthefm - EXAMPLE 12
N, N - di cycl ohexylbmarobpdl 6,‘m ddihydeh, 25511;1 )pyrrnlol omm‘olgwm‘gmarrocedure of Example 8 but

anhydr ous net hyl é;’g IHW'%FQ dH.§ 330 whish )melts, at ZS;FGF s Gmmﬁ’éﬂmﬁ' 2i-od -(5904
yI

g.) is added (4 oY) PLREL 37 4l 2 g)p v3: ﬁo \si on
of 6 - (5 - I)hk;'i)lflylfiyo--2¢s,7'-Ilz thpyn (143 é&yixcacx (3:2 )<9n¢ 35
yl) - 5,7 - di 0Xd3,4—bﬁ)yiazme chinhyeciprepared G| the- fol-6 N,N’-didyclod dy rbodffrhide (9.25 g.) in

pyrrol o[ 3, 4- b] pyt _'_r.r Io 3 4@%%%‘3 W@e@ﬂm& #\izqgra@c )%4%;5

g.), which rreltst@o .
vol unme; 320 CQS),yl)V\hB,S-tdlkﬁeplﬁj’lg- diadro t-eSEDET at,w Glh?dro SH- pyrrolo[3,4-b Fpyvacidl

13 wrrolo[%i@dpmbmt@%@ il ly gnixtang c t @45 gJvi which melts &t 2219Q.,rig obtained.

Fol | owi ng t he pr ‘t;vvl\]& i 'e'5 1%y Zfﬂ“m‘f’or 30 minu L4 enper at ure00
of about but st gsd non cere O ptked OUT BGllowing mger fCexaipd 105

t hen poured i @bo far m’/am ture of aboiX (but sthrting (ith pel‘(aZIcmoroqlﬁnoi - z -

yl)car- sol ution3% aP‘bg ueo h Ztt-eoxo bc§ny '
di hydro - BH - 8&‘,’&}3 d‘ﬁm 105
Ch d

[ 3, 4- b] pyr azi ne (wnpgra rﬁﬁ?aﬁdﬁetza*i’ccmofnk lel
t he i nsol ubl e45(59r@n i) filiered aff apd er(e600 amddmﬂthﬁ

filtered off and WPH eY’““ %@1&% )Pyeisy (lﬁ K‘b lr&fazm-
anhydrous (3 xlSé%f,c GG °“°‘Eﬁ‘a"’° &t Ff“ ‘ZES; %si} eyl o) 1
- (4 - acetyl pi péﬁr&Z(&S—lS(tﬁOvMe) 1,060 cEpCY ystﬁhblbpﬁt&]@ﬁazﬁfz (#h%)pﬁmduﬁum -

yl ) car bonyl ox350 mdroxy(-Tﬁ @hl ¢1@I2 vl -orat 220°G, Jst dpraimedbf. acetonitril e
and chl or o- (1'776[;33 lhm ;’mmﬁéﬂ’ﬂydro - BH {1 (85-15 by
vol une; 1, 000 cc 010 T‘% Byt azi p&mfczlacﬁm‘:k}& hdagd ek G550
hydroxy - 6 - 5 6 rxmsh- Maplpgid- -2 - ylyl )5,7 - alon3FDC, 7|-shlﬁbt-a;8nadphd7yndmoxols-
6,7 - di hydr055 ESliQxO- 37r-r¢3!1 b]PymlP #ible ‘15'/1) 63 g(&P%l'ﬁ!ﬁW%@x
240[err]C, is friehg ol i odiimide "“dm 1;"
Formic acid (0. 4€°‘““°5m.§o agdegedyt &Odzuts g h Seblotide 3 o

5,7 - tion of 2is m a:kﬂsl&nainn-of ine -napht |lajstm'ed fol]J.'B lﬁ&s ada mmmﬁ
di hydro - 5H 60p# ‘gﬁe (3 g)g{g&uc The precipitate. is filtered
t,
@fx&ﬁfﬁ n(

yl ) carbonyl oxy - ! ‘ﬂajéé] ﬁ& &‘ﬁﬁﬂ’aﬁq@ff’@

- one (2.12 g.) andmfﬂu&é *at NE§\ehperature and then mness. The residue.resulting from.the concen-

di cycl ohexyl car bmtqdmtdeteml(eﬁmﬁﬁof dpoit. 100PC. fon- tation pipeesy ds waskpd witiyowatey [ Xzb dll%ﬁe
(21.6 g.) - hydfods mausty ABrecaeksoti 4empaeusec e prrpita i fltred of gad friqdpAfer
suspensi on of pyrazine - 2,3 - ture is stirred for 18 hours at a
tenperature 120 60 dicar box_yl I ¢ anhydride (30 g.) in acetic an- of about
20C. The precipitate is filtered hydride (300 cc.) at a tenperature of
about - off and washed wth nethylene. chloride 25[err]C The reaction
mxture S stlrred for (10 cc.) The f||trate |s concentrated to dry- 10

. o, " - M ) o o




EXAMPLE 15

(10 g.). After the solution bas been filtered

Propi onyl chloride (1.33 cc.) is added, over and the filtrate concentrated

| recrystall i sed from et hanol (-30060. ) 70 '2'-(7 - chloro -1,8 -naphthyridin

-(7 - Chloro - 1,8 - naphthyridin- 2- 10 3-- (piperazin

:2;2 yl)-

-,;-71 yl)car bonyl oxy - iso- yl) - 3- (4 - cycl ohexyl carbonyl pi perazin -
Mgl in - 1 - one (2.12 g. ) and anhydrous " 1- yl)arbonyloxy - isoindolin -
1- ong pyridine (5 cc.) |n _ annm;qgws rret hylene (3:7 g.), whjxxh nelts at

240C T3S, TIS DD ChIOI‘I |ne T e 1S hbd T & TS)I’ t ai ned.
cet ;

75 a fubthelc mmuaﬁ,ﬁ%‘l‘ m@. y‘ hc s (1{92 g)sj about
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can be prepared by the action of phosgene EXAVPLE 37
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