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decol ori zi ng Gh&L €@aldihydro - 1,8 - naphthyridine - 3- zzﬁp 2882.0—284° C. (corr )]

filtered, and fcafboxylid ecich whsdpreaeed amfplhwacét |\vtha‘é9FQ§ﬂP°Sm°ﬂ

ol J,au ng
exanpl es were F%?i}“é‘g lﬁéﬁ“‘;‘%ﬁéhggox h};l iy gg Cal?ﬁﬁ?‘l%&‘r*ﬂﬁa‘?r eJ"'ggft 5
fol I owi ng t hg mtonedthe LA 0g8 dc I eFoﬁmng he.36,:08W.d6i N pr eci pigsat e
was col | ected, aglkous potassium hydrox1de solutlon, 400 6 - Bromo - 5,7 - dimethyl - 1 - ethyl - 4-Was hed
with water, dr |<1tehdof|er§ara1 s VB epupf W}mnmhﬁ cc. Orfl 0x0 t ;1 -Aliy Y - 18tcsi§l¥’ oﬁfy

e
oxo - 1,4 - di-7 yhxc?r(:alél Eﬁ (o)rf tha%ia ofga(é\rFl %a@ | '2%@’( ?mmoq @?&enolegm:ﬁ‘y I tlon 1 8

ota H&@m&ce rbdedudds Ivils folhtE Folpotiass ahtibdGerial 90

napht hyri di ngy 50

obt ai ned aselnuﬁhn ami pbou ﬂ)?c.c 2@@ 1&11@ wefeC oarcnvn)y \Mﬂemmlée, to 118ve HGGQ% of
the product, ésdbneg}dg re(i)i‘;Jr:;]_ wqril;x T ‘tn&ﬁgnfr(z%ﬂl dF ylo s aureus, % i ?x&éj 12 a When
methyl -7 ourcd nto 1 \]aj)ateglconnaﬂlfél rthell phz and of 830 & (ﬁ i ng to
standard in yg tfo@ ) G L hﬁhobhlanc cid. rc tmﬁum waclm car boxyl [ c aci d9s

| ogi cal eval uatdlﬁdrdgrm@‘gdm e@amspﬁrmgwg% mp h¥ et ‘é qorr. )
wi th deconposi -collected; dsisd ipg 2yt Y ‘%fl | d} j g/' J bL it tion.
have Bs and Bc ¥aff ‘ﬂj,t‘;] Py reﬁ%?g{z o463 md ) hydhal walBlcbded Is ollgws A

Clerr]H err] b etrbhdd syt ldlmeﬁiy1 % Oyl - 4LSoxoanﬁhx8ue60faugag ﬂSéth}EbeﬂMlﬁiEﬂnttml-ﬂy |dh0
and of 4.12 H, 1,8. 8&hde> - 108 G68naphthyridine - 3- oxo - 1,4 - dihydro - 1,8 - hthyndme ‘ﬁl
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agai nst C ost I’I‘@Tbﬁ Cac feﬂﬂ) P Wéso o, @Qndg::s qf?d; ?%Zsst m %at for

same conpound V\ﬁsg ©oun o ‘ha’\7e S| gnl’f Cah T minutes, cooled and allowed to staad i/
in vivo actiyg tyFaglat ms;t24 Kb;atyd 82l | @ pneunoniemgeratdre -ov%ﬂght Daeetelwbrammetmyl )

LG I i ML, S A S

: 1

1,4 - dihydro ;n?:;}’;%)xylatp Jrgddl ver glgg ey'% c%sﬁfcr'lceé’ﬁ 11izBE kwikeDfronk) §do- d

or sub- 3-car bgggy | Qi Glahi e ENANiIREhAS propy byl CalvBhol, @b second nmatmmgod;tsl ly at
a dose | evel 4of py2iﬁﬁe aﬂgfollcper AknguctureTazi Eﬁ Ssggloﬁt pqlpmzmg)nhaeppam 10

4-hydroxy- S pernta dlefhyl et ggéﬁ_cb E d;J(;BdT?H na]%%:gérﬁne - YI-Z?-’ég-lﬁ?t hyl

- 1,8 - napht h&,)irlfr’gf?@s heg astea hyd Iaﬁi@ep 41231318156o a1 @& ).

com carboxyl i gour.a€é Ghe r mlgure @hich pad as SAndMCalcd. fmpou N\(m €.05819; to
have an ED[ es6 ] cabdd, 6»@s7addlaq1db®m5@ﬂecc 38 Sthero! Hf 5é‘c: I76 of 2515
ng. per k and the resulting mixture was refluxed %?]d h d4 3 % " 4. 0 £

1
2-di et hyl ani no- ‘hei? hat separated was olledhed 2o ag,ei) dlh 0 - somm dine -3 = caPkyly | -
et hyl chloride md&aﬁ Thdrél@asand oblaed BS 1y t bald) hydrazided wheroxted _a_s Alescribgd h%;dr 0

- 1,8 - naphshysfi dmm- N -r@adtrqm*r 4 xtilmeféylmsb"f"?af"lf (PRIERSiaFi 0 a%ﬁbqq];v* | seep-
3-carboxylic agjdpyifyhemices mm 5 wg" feahd: lcterji’éfgg d Yo st and
at roomtem {mna et o y;aa hzed three tizamsefisom perature

overni ght. The ﬁsﬂtiﬁi hiihg Sthd lshtmeanelmsmaﬂ thabsoll utE@ybt Ranwkthyl andl - volien 1t4est ed
according cledl I:celdmdnma?nbm Eé {f dibyio pridci piphthyregne - 3 -(c box- 125
standard in vit {54"6( Ealedt of%b B Qi‘ ‘uat o LB loes 15t 1 bhyl ViR Ctbﬁen

5 5§3: %: g ixt r@ cﬁra n 5 1 &t yl""@&t
evaporated to dfna’ Br éps:zedurm was found at-Gxpos,s e SsphentidilEaci & tatmkylic Ness
by heating on a s eAfke ﬁthxhngﬂﬁg/&édlgthle(S- aetid \hydryzidef 8¢ geﬁhﬁpﬂce nickg dndve Bs
and Bc The &sbumal- 4fat dimedy! whs Pyrdveaping 130 & ngﬁfbﬂrm‘ was ofliixgiogn a steam 130
respectively, of 4.3 and 3.3 against and the resulting solution treated
with de- 35 Staphylococcus aureus and of 4.6 and 3.6 colorizing charcoal
and filtered. To the 100 agai nst Eberthella typhi. This sane
conmpound filtrate was added 25 cc. of 20% ethanolic when tested as
descrlbed above for potentia- hydr ogen chloride and the resulting solution
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mp. 253.4-254.0[err] C. (corr.) with decom nethyl - 4 - oxo - 1,4 -

di hydro - 1, 8- position, when tested according to standard

napht hyridine - 3 - carboxylic acid in_the 45 in vitro bacteriolaogical
eval uation procedures form of its hydrochloride salt, mp. 268.4- 110
was found to possess antibacterial activity, for 270[err] C (corr.) with
deconposi ti on. exanpl e, to have Bs and Bc val ues, respec- Anal .
Calcd. for Jerr]Herr]Nerr]Qerr].Hd: d, tlvely, of 4.3 and <3.0
agai nst Eberthella 10.43: N 12 37 10003921 and of 4.12 and <3.0 Hgai nst

Costri- - Fowa:folCh hodf). 2ad ;thehll, alded4@.co®0 di um wekghieis 17Thi s sanme 65
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tested as descfff ystﬁlt% ? 5%? | v %’ﬂ% e I@ph Qme d . n -
butyl am noet .hylts dryness gﬁﬁ br ;%;llm gﬁélnqc:u 7 'n?ﬁg Pé 1§ vl— -
met hyl - 4 - 0xa@s re&ysﬂxlhzeddlfﬁ)ﬁd laetic deidBwater méiig1 Dawve &8 ydr@ - .

ng. per kg. (1:Ap it waslerd dritheacston8 te ylclar3bg)xy1apm;hynaaq d3 - c?rboxylate 25 cc of
EXAMPLE 29. of the pro\'iucr=n3 H yl 7-mgfhyl—4 ,4_— lzuta and e wess 1
- Car boxymet ity (2% SR AT - 2 6870 ’;;1:3 g a%%r%mam -

napht hyri di ne- 1244. calcdlfoéc HlNpgdr @, 62.45; 8 mremap theyooled] i fit€red, amd the Jiltrate 75

car boxylic ach 56@ N 8513-3 di (53% hyl a1n719no- conccranailgd) bacey amtujowalfﬁd 1; epar ed
malm acuo 1d1ied on

as fol | ows: th %388 o? 14— hg The so’hg }fylg? d re stalg of

4 - hydroxy 15 Ehydrsre nap ine -3 O carbg@ h (hiy%fxlo ﬁlohex ¢ u&x%r ]h% Wididg acid

and napht hymidellwae foumB o hzﬁalélbﬂﬁ[cyﬁtlzﬁ awacmdarcoamd"he ak-dried Product, ln-buty! 1- se
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d| SSO' Ved 7 _ W, mister ﬂl cu an(a)}x 6 0561 gﬁ - C rb (fX [?,0

water. To this soI utlong\/\%er kéopc?e&wt hyr i d| Pcéi ac (&; 9 5

g. of chl orczacetlc aci d Exadedehis. r esul ti ng Anal Calcd for CRH EQQQNPI(E6B$6, 85

sol ution ﬁ{iv%bsé[ ;(gfdlyl by t“?f%f Btli-riy- ovy- giss 66{@ f“l’ 6 ??4

nmet hyl - 2 - p 9§ % - g ho ? p%te was
4 - 00 < 1,4 5 erhpdbOsctio, r%as dlsa@& lhyarobdlme droOD] Inea s o T od
about thirt )ﬂS mccn Ubf esolute 3thaal PO ¥plice a adinibn waabqanylezpavh&des&s af debctivdabovAwas] 30
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14.7 g. of 4- hfd‘f’ﬁﬁg oo ‘éas\zéigg&r’fﬁ &Y pg(lmigé*gf]‘ T w
methyl - 1,8 - %ysu elirfiRylate. 3 The C a&aRR% Y Itd Gravefl Qﬁﬂcﬁﬁ@ |ﬁvo gclueh anylktel d
12.8 g. of Bhex@m;e was bragghit cbp 1dfthx Oonga sghm palidsiglaunpriapanioxi de, nﬂ&O gben 95

duct, 1 : ethy d_tog resuipng was ] & dministered mtﬁamgﬂlevclloidoq-;@g of
wat er and 30 c dde%? xmecﬁjﬁléﬁdﬁed le%F%S“luéaﬁﬁr fyPidi*tie - 3 - carboxylic 5

eac:t hou
chloro - - dopllled inkin-icePe@PRIAEWhe @S sdli@- aci d, a Edaghiz yel | ow sol i d,

mp. 265: 0 266S@§retp¢, ]it WA§ evaporatbd mcxebbuomnea stbhnDlthylbatmldlt—h@Yi -d@l{rowiett t 0
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Found: N, 8 4896011h¢t@ and 3§@ysta111@ad thme himesT ﬁemcrﬂy}sxﬂm H3necaph°>e®4tqm ¥5atce toh at-

c d_ tip picthy ol a sodium 105
separ at ed The olo 171n Ezc%arcoa hgr{le gx t%taXn g\oﬁgﬁn §Z ted T about @ ours in
col I ect ed, WasBod B ih oAl iyl b 7imbigt. bn Bl bath AR 2P Whouli 308135050 - The

car boxylic acnd oxo - LiBachspiThyoMRR - (37 Odathioty} @ay noamdxwrewaymled Eraedaddrcom  was

prepared in 4wt f— m centrataq: ttq) Fefné"et}éq ?? em The
decol ori zi ng cﬂa%‘ %1 }Ej%‘ ik eC1 G‘EB %@Q 110
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drying the recr%ﬁ 1 76@‘@8 (5 oghae iy, ka3 vaqu%apr Gdsh @@ma enaan.éma 893) .

15 oven at 70[lthlu . Cdr etltyh%ﬁe masyloblt anxged dficdoinge acauo ftitl70;’l 1CEttcp :llmd 654g ofoxo -
- 50 - - - -_dirget
7 - styryl 114 ~ digpdro na zmgf:f 7 Prqi%ty hyi s imgethy %dr h_ 1% .
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- dihydro - 1, % mlcaC\blng‘Zﬂﬁiﬂusteﬁsat lyaB:C eukdi ngp.4e0C.gtaamdar d R VI ro
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5§vaBer ke. peyiday.
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Vioko/. h b tﬁ)ﬁ-7—methyl-4-
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and 4.6 agarhsprEapfyl Wh % éir ool i ﬁoa ?53‘3" TARTEC
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four out. of six mce at a dose Al so prepared according to the above pro-

| evel of 200 ng. per kg. cedure are 1 -
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carboxylic acid was prepared follow ng the dinethylcarbanyl)propyl] - 4 -
oxo - 1,4 - di- procedure described in Exanple 1 using 10.2 hydro -
1,8 - naphthyridine -3 - carboxylic = _g._of 4 - hydroxy - 7 - nethyl -
1,8 - naph- acid, 1 - (2 - nethoxyethyl) 4 - oxo - 1,4- 35 thyridine - 3
- carboxylic acid, 16.3 g. of dihydro - 1,8 - naphthyridine - 3 -

carboxylic 100 pot assi um hydroxide 190 cc. of ethanol, 75 -acid, 7

- (4 - ;hyl mer capt ostyryl) - 4- of water, 25 cc. of '

1-chloraz2-hutene and oxo - 1 - (jgoosgﬁhenvlnronvll - 1.4 - djhydro- a

refl ux pekddaghi@he SdddOldves of ﬂibrergepewa@ ta&uﬁy, by &xamp&ﬁﬁdﬂthbk}ér Bfliafte Bc 3 ~
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5.50; N, cmb}o@ﬂl ’I‘hp chlorofdfmt kabgibry ryds) - 1 4 (2 - Oxctohexyldthyl) - 7 dinfeypglr .04-- 83, 8-
1- (2 - WBlhEdetr"Y}FF ith wyter, d Pﬂhydfﬂlus ol4 - ﬁ%ﬂh‘t’ hg’rsr -deppduadiesar hoxyl i ¢ aci d.
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L{] Mgh ami (:th;§lF 1= e&hvl - ing~ preCipitate  was c ed was ed dw1
di - th et 1 QMY_ dihydro~- 158t Yda “water, Qried cu en’at 65 ¥obgy - 1,8 -

napht hagr mdhalee 3 3 carb&@IEI OMY ktic C forrh T | rebiryRR1lized 3frem @BsbIRE Xyaddl Qo ylcEJlZ g. of

acid Wasl r@}éaﬂé@das Rl PHs23m2° rﬁxt&]}rgefi ga%/wgtgg{gpwmo&?a@?ogm cc. of
et hanol , o t | 8l4 cc. of
wat er , d? ié"q; %15?0 ef %ﬁr‘kgioég{ds * Jfg §§ SNy thyrém )} C?Srb Y ar boxylic
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Torine 305 6C 46 13? ‘ﬁ_l}dr 2 E f{t 1 thgp 4 9
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recryst al'Fi 268 %ong g,k s0m 23 codure EX%WL?%“gafofy’Srﬁb‘m Pc aci d-wat er
and a secomst folldWingldo®@pbunds prepared. folloet hiathyl - 4 -- 0x@X0 14 7 drhyces yryg- - 1,4-

absol uite it tbarmticedutr gesoexb@ B, Bxagple df e:tahlthime - di- rryn@mho agid 8and hapht hyri di ne
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ate when tested according to standard in vitro acid was prepared foll ow ng
the procedure de- bacteriological evaluation procedures was

scribed in Exanpl e- 33--using—38-0—g—o0f4-——— found to possess

anti bacterial activity, for ex- hydroxy -. 7 - styryl - 1,8 - naphthyridine
- 3- 25 anple, to have Bs and Bc val ues, respectively, carboxylic aci d,
25.4 g. of potassium 90 of ‘5.3 and 4.6 agai nst Staphyl ococcus
anreus hydroxide, 600 cc. of ethanol, 210 cc. of and of 5.6 and 5.0
agai nst C ostridiumwel chii wai,e00,8950 cc. of n- propyl bronidg and a re-
Thi's sae ¢ EB%P”G when tefgﬁ??as at pve ITUX¥er|uu of—28tours. After two

ococcu pru: a gxeq o c fea{ i0n l.rp j{al d1§?l}§- B‘ﬂ_ﬁg}t ine tions

1
recryst éggl gd?nst Clostrzdz .atc oriZin
from acetonit rixheszd berm. was obt ai ﬁl& d30d Attt AcRBicdVd gg have an

ED[ err]. dhe Xolpging omplesy wersf ptepaedor Bhiesidic selutppa [wes ghitled ﬁanSial tad; 95 0.7
ny. Ber olk)@lmg the procedure described in Example and the resylting @;@@puatq_ waq colle:g
at

hed with w
Styryl -1, 4ugi -7 _ memsth@ - &b byls ent ebE B BRI @J;%‘&M%WY%C di hydro - 18
- naphtﬂwrm-dl $e naphthyndiar DOXibisglic aqueods aceficIacl. Thidd W&tthﬁx&ﬁtxﬁﬁ yl) - 4 oxo
4‘% acw;md’ 24hop~ 20@3’6(36@@38“ Bfngr | 160 g( CArA). ‘)f the productj Nybexy- 1, 8 -
ron i B R T el it & TR
S i L T TR
possess antlbacrenal activity, for example, to - - styr yI - 1,4 -

E{]dlave Bs gnd Bc vpﬂgqgmgspe agivelyy 2f Heh HAn.g o;gcd r 8.HIN.0;: C, 54 96;
naph

@%gfd@al m&ﬁ%m e%F?fd‘}rﬁr eH’Q gﬁaﬂ @5 22; 4@17 Ny 10.6 ERAMPLE 38.

9
ébﬁlp fdlurfé- to have significant ExAMP oxo - 1 - n -
pr opyI in vigo actigityydgyihst Klebszella preumoniae 1- (2 -EXAMAnEncdfy]) - 7 - methyl- 1,4

%yjTl (1}“03 hCB adm'mi édr Aedose 34 - 4Q - 1,4 ﬂdlhydﬁrob% nabhlhyreimqyl - 4 - 0x0 -
tc

r fol 85 _
i hy dr Gee 4o o Qﬁfga, ;'}fz Qé‘! %E?r i Wi’f"f g gﬂ?gﬂi’fa ﬁp‘”‘é ot

Qer ST, W tl tion t S Sht - -
styryl he\Olia,rﬂt-al sleeping maue 0 xnjde abie coms yﬁbcas 260l lag%v\&n ﬁhramu&r

naphj, h)PP‘FI’éz%\‘;Fg found te hayg pih & I‘Pfcéo‘—*dcﬁddm“@ca%% CZo’f ;fé tthpnd : 'md)riﬁfhcmpihggom 0 g. of
et hyT Chlor Lyed i n.R00 {9 o styryl -
4 ~ OXG ~ o Oro ~ f\%ﬁé& %{%a t g’%g Vl’g%%mn 1dC o:{lormf and Oe resul ngl\as added 221

. of 4Erarbt>xhy¢ |wdnenp 3852—em Boxy.| atoﬁrs alﬂﬂlﬂen allﬁ\aed(lﬁ stind at eooa;l tyth chloride. A
yel Igg, Fracy ﬁ §¥1§ta¥l ge ey rféon; : wem;lg mghg;;gcr sayftios e um net hoxi de

'] +C 08 1
I ‘Tt'I'O ?&aﬂ éiil {LalXt lé CS 1t%vas thcn t.va 'E%: &:%n % St eam .

bat O\pﬁi’cpdhzlaewvseﬁ deca ossdst btELeHAl oss URGHRNonda Sle8R fa gféd t hen In

a fl as Iecterqnl edamplﬂ ho ehav!:r Bs rgd tReb €Tt orsidual aiatCﬁMBds taBenStpdmethabl r oom

t enpgr Wely, of 4 dr aasasthfcsﬁs ‘iﬂls WlthI'Wer re- the week
end S T e T R A I o el 1

an i ce at fastedt uhﬁscﬁﬁﬁﬂtaabvlalf&gpoadﬂhal F}Q&Sgcﬁ&hlﬁﬂldénangu d ?Jmﬁtmg sfélun and
t he relsrubfthe xarbipgh pleeping pmem ¢ #tse wapaBilledt fneanr eacbtnhoﬂ“hrnmetxpm& vvas added 30
cc. gf found wfave g ERg Oér'?&—rlééwst’%u |thes erpaspied si6¢ &1 24T lhz@t hanol . The

resu tﬁﬂ-b’i&ﬂxff‘ﬂ%oy\@s(zskﬂoﬁfnﬁg 14- mltrﬁet @%id%s” I ﬁ%ﬂ% 1é¥ to yield
inoett

7.4 Q. dihpdab-lExehihyfdine30caFoilit esmda mﬂa 0 oohzcihgam _ of the
pr oductmp1 a25\’/\ﬁrt§%‘:e(s)s"o¢3| Et‘;cr;zl % - p&t ﬂ,u‘rel, d!am:do f—| 1$—er ed. The
V - _Carpoxxil
f I l tl‘ a n%sug d lo 1 a aluano pro fozgn of t%“ohé«é idé salLt a& %4 was washed
un

A8adtetilMactivity, lor 2708, eBmposit Car-b—oxy’l ate, mp.
car bona)taelple,amdhawt B el Bwvalhr:s, m@trer A i edcd for IQH.&N, msﬁcﬂ[ enr] C (corr.).

n nd < thel’la dp F Cal cd. f
 erg) fmﬁﬁﬁé mi% el G TR Bty ) B e e bath

tebled @s dediribd, abbvelBr potcnnatwn of cedurc are 1- (2 - di - n - butM Bk y%T dar k
reS| duaéxobachlthll\ésleem ¥mg @l mi6Qwas foudurfd: mGhyl 734 14‘;0 H1,4 6. digilroN, 1,§. 73.

sol i di 9 ¥de ehEeadf 7 991% Bcré‘él i d aéiry stk - 03%6110 acid, Propyl 1 -
ethyk - 14 Carg@gg}?jﬁf g okd. zm@\u E@ “ﬁ‘%l E’g —ganfb each
yl

time 1,4 1dthydrodl h],ydr Qap'hthimcﬁnc- reaphat -?k}éfﬁo L1 €actd, 3t J@Isi 51 0Tl zi ng
char co%rboxqumﬂ hfemprehareéds foﬂowscdﬁ bhoroytyat-& wxen 1 estrad - dbove for pot enti a-

in an 5.\/ 0 }@dl)y}t 0 eHw 18 na idine - ogyflic ;)@Oﬁlér bi taI

sl eqpi E‘ﬁs ?zr ﬁotb o carbo¥ 1c crc 1 jﬂ&t 7 e JSJ ;{ﬁ}é’r}'frolid%@lyé&oiﬁ] ' QX - 7- 65
found inos0l \/céwanar tlﬁd’s‘ounoro‘flasa&t&dlt tlB'rlﬂ'ge-pel’carkg}hc ahyryl 4 - di hydro -
1,8 - B l'rlzpr@ﬁceﬁré acig 3nd the resultmg ExaMrLE 31.

L oo L R it s erlo gt 2y e

COI’IT5§?I’1 aiflH, ?ﬂ aw@lf €hi tnht@éj 3“&1@0 hc acnd @%Lepar low? 130
CerrJ]Herr]Nerr]derr]: 72.91; arge beaker and rlnsed Wi th fresh
acetic H 6.12; N, 7. 73. acid. The reaction
m xture was then filtered Found: C, 72.99; H, 6.04; N, 7.67.

t hrough di at omaceous earth to renmove the 5 Ethyl 4 - oxo - 1 - n -

propyl - 7 - styryl- platinum catalyst. The clear yeIIow f||trate 70

o o, o



EXAMPLES 39-42. fromethyl acetate to yield 3.7 g. of the

pr o- The foll ow ng conpounds were prepared duct, 1 - ethyl - 4 - oxo
- 7 -_(2 - phenyl - following the procedure described in Exanple ethyl)
- 1, 4 - dihydro - 1,8 - naphthyridi ne- 38: ethyl 1 - methyl - 4 - oxo -

7 - styryl- 3-carboxylic acid, mp. 178.0-179.2[err] C 15 1,4 -

di hydro - 1,8 - naphthyridine - 3- (corr.).

80 carboxylate, mp. 200.5-201.4[err] (corr. ) after - Anal. Calcd.
for Jerr]Herr]Nerr]err]: N, 8.69; 1,080,498Crystal li zati ons from

acetonitrile usimgde=—NET322—

above for Founﬂ‘““;"liF_l aging 1y f?i‘%md 33 2ydiony-7- 1 WALRARE r;’ag%1 1Ch ? J*;m

sl eeping tine 'nam 12.0 tl}y otasm hydxq 9e,'28 cc zn 6&3 YF]&(L rylmlqe was
found to have anofifafsll 10 @E. off Whier dnki 1 _ - dfilydaydue - mp‘hx idindaD N EaBskylii ne

- 3- 85 Yy Ejm kg.- Mlnyﬂ%ytlﬁ -%raewhwm ﬁxo%a% , sitlightyfellow whd; lxop 2652686 d 70

when tested acc a sgegm bath apd Ahen “aliewed 49 Ci‘ré rJ i n

standard i n Vit r il bethe é°§§’a§id Al Gakion a5 %Al Bo A T

211. 6-214. 2[ er r] trfted fydfukilor), acid RED CEIEI 1€ 80 BAS f Foumd Nosqsomse,saieant i bact er| al
when tested ad?abuvdht efb'st emlplmqtb% S@ﬁm‘h@xo Thealetewﬂl’@“y 4fhndroex<a77plsteryl-

have BS. and Bc 2 fnu{n 1]:):7 %mcgpvfcaﬁsga was rgp%mt U'Q sas escr{?b.ci
respectively, of sl u@e,nsk B Secea A8 vema% G dopitiing g hlicar Q’qu
per kg. St apﬁymkmcemmmwdrmﬂsctamd vafund. B26a9/63 4Sdbial 1,000, 89 sopr Og%

1-c<§9n

ethyl - 4 - oX® ovey at ngfr there tﬁlﬁ?d gst r iﬁg Gyl et e -|7 Slf?ris’ls-
1,4 - dihydro oo H{)ﬂ}%’ I1 1htr:l(:‘t y pOLE }Mf][ te ag’% gﬁmé%agﬂnﬁ?z ox léd

oen

above for @le€, 3 M @rbokBe 3 B[ Bhidicriologi éi:@lﬁd’n pRedigal laetslon
of hexobarbltal 3186162@191 €i (errh).n 30 when reo‘, d;t olsseszeuhbﬁqtmahacemyafnobx-

using de- m 8 (%é b%ﬁ‘w@ Qn EDPels] 2 ,48 ¢ Ps agicBe Val“eset‘?FPG?;ui"gggn@
charcoal , when t éx ) 9"1? S80 N, s, Per ofssanﬁﬁaéﬁtng%e}fﬁf} welchii.

hexobar bi tal sl eep J'Igetﬁyﬂ O - (2. methyl - 2- propenyl)- d when tdiie€ & degsbeiound
to have and E e|4r- oxof 1,2 - ?lthydzo - 18 haphtlﬁtnh aboate -for(po@nt-latidq 4f hexchathyrdrsigep-
1. 8- box c Fd 78 wqh ime é’ﬁﬁ:t quaql Itpehave an ];EDJ 90

! ngy. Eﬁge was %? to ote c he a%ar H%gggﬂ
di carboxylic ac k1Eepin¥@imie H#rfou Jﬂé x)mige oF a dos®X O AlseIp épared&kc!aﬁlgl Qo thelabSe pro-
prepared as foll G}:\#ﬁ of I Bg. Spteﬂ | 8 ed suspensi on cedhfdOare 1 -reggidhedyptethgli NE - (3.8 -

car boxyl at e S MPLE| ofdmltﬂe’é yD 4- bx 9X7 - ity gibydro-
pared, m p. 1% 118 ih?f%tg?? Eﬁ 1r1<11§e _gp[ ery 83- naqurg-:I xdmeg.l ﬁly d?agaﬂyyh gcxd 95
ddZ

1 L
napht hyri di ne - Gaboxylic. 4.0 WHS brabaddZ SIORRS e Qﬂ%etl@ﬁﬁﬁ%ﬂ?ls}l)ﬁ e 4280 de g
thyr ec har cnbdxyhc

carboxylic acid iprocci@2 decribedfin BxgamptdllntemarleS&lydro - 180} oup

20 @f thyl 1,8;-ma 0@- methoxyet 1y1) 4 - ox

s, O MO R ”gﬁx& el o o0 R Rl
' gtassium (o}

1- Ethyl - 7 - ‘(I:’ 0%y é;f yfchdbr}: 2-butne anabQMJ 1- 9 é Q‘? pB{AEsSSI um
per - 0X0 - 1,a4reﬂu>écbebh gfo3 ht?ig 8There Ptétzhy %L3d+ m@hthyfk;émﬁ an aan?ts@c ?ggga
t enperature § 5‘f‘° {*01‘5 gl‘i J T a 'd""ﬂ% p‘F %r f "F"gi Yt he
20[err] C d\,\% ng ddxﬁ; 1d1n9f0x3€ h@arlﬂﬁfhc carb g dé:%%II g
Exanpl e 33, mp. aclar&mganatze-zmékmcer(c&m}ﬁﬁ) r&GC.p s (zf- svmner1445 dlhvdro-
282.6-286. 7[ err] c;ystal(?d)rthc fronafa@e@rntrdhendr er@ﬂy%t% naphmrbneadéed%aw xng’fe’é;ézi
reaction m xt = on at icoRs {40 a | o2
4- half of thﬂé p;s%ri'gn%iacg %éd Ii)éen addled h%(% ?Eyq?dll 4 1&% i (-
met hoxystyryl) - {F@na: G,nds(BhH oshex, Wivger coﬁmnb:extyl)om OfJxothEAad:ﬁhyﬂdoO-nl 8-

h

napht hyri di ne - 3 1 é%ygrwvl)l-d Ij‘algihﬂ ggvaslxo-ofnamlﬁen g Bbih%taed t he

reacti on m xt uhe b 3 4t dea%v fol LQ ) eglur7e 115
stirred for-an a&d o 1a€9%k§il b@&nal5@ep1 esqf L dion Umaoﬁlt fhykidi Qés%fl
copendi ng After tamr nmldscmmesfsﬁxjhncatat edpt l<vd rceubmykatetm <1>1a51ed togethappith ¢l&t i on

No. 32669/ 63 ( Serf &0 ms- (B’EfOk889

e
filtration, - E -4 - ox0 - % LE44%1 1 hydrox - st
bi sul phite "sol 't |h9r1ﬂong‘1 4%&@10 yridite 1 3 - carboxylicl fﬁﬁtﬁhy 3 }éargmﬂéfyé} -52/
phenyl et hyl ) - alabxdnm masé i oltawde Manixtbeerpodsm edde, 920 cc. bf dhanoldBwydr 0
) 1 8 ) napht hyr |Ceﬂt car (1;!2, lgixglrtéry - E or 911 S%éfcgﬂfseﬁll-h aci 1c“;28
carboxylic acig Vﬁ% é:rs ‘““aﬁyeﬂxm i6 ol Al ik, St M wAC LG LRa: hal @25
yel low solid 120 cc. of wiydindgmdnat bfoahynfmdidae tﬁd)fes’u&ﬁ@@ﬁdplﬁgz Was Sél¢drad washed

col | oi dal B carppryjigj agig injje follow-
g

es;s: A mnture cont; 18161 64 g. of
Fh 120
8.

separated. The sofah deflwed tmgﬂ bte:im é%!h ém b t thCC Wéh) eCTCtaIOI:gMéV\%?OES\

ur
m xture containi d’xg . é]cEEFé; a(r)lf(liﬁ:lh soli 0d t }L %’1 waer gn the el%owi r%—o g.
of 1 - ethyl -gs4 s 93‘ cted ashedS Mf Wet‘one, 1ta ha% s iwhsh&@ §5b
and to the 1,4 - di hydro 1,8 - naphthyrldlne- 3- trate was
added hydrochloric acid to re- 60 carboxylic acid, plati num oxi de, 400
cc. of precipitate the product. The solid was 125 acetic acid

were placed in a steel bonb and collected, washed with water and
recrystal heat ed ‘at a tenperature of about 114 119[err] I|zed from

_____ 1 o o, o A~



1,4 - dihydro - 1,8 - naphthyridine - 3,7- tion was then cooled and the

solid that d| carboxylic acid, mp. 282-283.4[err] C (corr.)

separated was col |l ected, washed-well with —  wi th deconposition

cold ethanol, recrystal | | zed from benzene and Anal . Cal cd. for
Cerr]Herr] N[err] Jerr]: N, 10.68; dried | n a vacuum oven at 60[err] C.

to obtain 5 NE., 131. and 262. about 450 g.

of diethyl N-(6-am no-2-pyridyl)- 70 Found: N, 10.76; N E., 129 and
273. am nonet hyl enenmal onate, mp. 114coti® err] C. i5

EXAMPLE 46: . o A (,fa cd—f—or—C[“e errigerr]:
: with boi ter, tal

N, 15. 05 i vogg e, vl o gt oL T S -F[ pds, N

15. 08, 15. 07. absolit@ thbddy d Ghekies.t g3 of ctBffl omhbdrs 13CIn@phtiEiSine - cm&(wr e

cont ai ni ng 14 7%1 -chi eth 19y 7 NstytD- 14 lat -efildecl agd fv@‘g/ Ipmrgd %ol}éﬂ;vmg uhce3 énéocedure

cont ai ni ng ghtbyrigine gg F%H’W’) S B ngREiy el g3 using Eo
1-ethyl - 4- OXO 1, hghlhmf&@ fb €, HARMD, : apbopat g-tcari acxg %qétg CI:&% s& ﬁﬂde
and 10 t hyr Hos.me N, 8347 - di carboxylic a(hydi!ox&ladsoﬁ)chQf etafol, zotﬁcc of Mk, her m

" A was heated firf l‘ndéatc 72. 15 By 5.43% N23§ Gri donéO o s erethediofide 5@l a;ceﬂuofpcnod

1 40[ er I‘] C. f dp Jr 1:»:1 §4 hours There lﬁkncA Vias
refluxed for abotids é E sum %glm C:ilw:a [ SO tg)é);e:{oh) g ‘ﬁéﬂcfbaf 4 30,45 it
m nut es. The supe'ttlnbxdamhlor[q aqxu \ﬁh@cddecant ed styii nm,t4e5d11@ﬂd; f1 81a|dayht1@zhdme-
250[err] C. ﬁ?g filteyal pragigee was washodivithawatel e drvarbdxailek 2gidadmal I>e$0@ti Ct‘ o(cem)bl to

room mnuted’ Feaeti P bo¥& youallized fr e30
solid that separaﬂ,ﬁd,% ngfgl ?,(:Eﬁf %?@ g%@ ﬁlcg Al é”’eb’ar‘a‘te 70 §1

col l ected, was heatldt mceenetprmas pdphied elioimem Exand Fooml: |(E;(7t)ﬂd; H \Wweashawl 9.06M t h

benzene and Q aml’tﬁyl C}IP' al | |ﬁ§d tt}rae tinmes fromEXalV}%tEolﬂi tril e, 4 85
pentane, recry t@ﬁdi‘ozed%B ;ﬁiﬂynﬁ}‘ § ¥§ go g\g} dr tng na : 1rllerFE - rb ll(-:
decol ori zi ng chast€ @hdn, teste® accarHin & stiasl o Em Zs Br 5 uwn%ntge BHode 85
yield 1.1 g. of 'Pah‘eﬂqhg@ducﬁwaluaﬂ_exet prydedudes 0)@s sca;baﬂamumple\ﬁanusag ﬁ(()[grdf]4-
There was t hu 3 ounld t;) osses g:@egal actmutg for egxf ﬁ 1 yl :1_?,8 ngyhthapicired 3-7.

ple, 1o ave w s 90
g. of ethyl %‘Cé?m Og. é aoamst Stgfél le@cgrés\fj :ﬁzus a ndle, g }1%%[@5@}‘;}’]

C. hydroxy - 1, &d-of Blaﬁl'hltj'[yd’ahl ORstrididm welciad DG Yr 50 cc. of @xfﬁd'p bromide and a re-

| ate, m p. >300[§h1$ }Stan@ cofnp h heln5 2§5t?d as Apra¢ . fl efg@& of £®hours. After two recrystalliza-

C[ er I‘] H[ er I‘] N 1 ptentia % CXB rhit seepm ¢ t | . af;eéqmtnle, there was obtained
Cerr]Herr]N (grm'} o was gk 1B 40 % mr\lnp ﬁn ale. Ss(gl{lr(;"f-sollfj %
H 4.76; N, 15.27 The cth ,1 cstE@Udﬁdl cﬁlohﬁ@lm&ﬁyl- dehﬂdr<331 8 Nina aly - carboxylic
Found: C, 56.69; 7 (3,{1 etl}qustygl)424 - oxo - 1,4- acid, m.p. 236. 6—23§)QA|‘€PI_(EH47

Et hyl 7 - aceg_,,aniﬁ'

'~<£’_"

ro - - rdme - ca% lic Amzl C-?ch meCH. 1aNe q_s _ C,efh% 4

H, 542 N, 3$
- oxo - 1,4- —-ox Lh'yd bt yI‘ 1,4 chffml %8 M ol : &, %21&""@1 Aohydg @y - 1, gl
napht hyr i di ne - @Pbthﬁldmb&cgtquﬂlc cHlr J&ewdpatde was preparsawas 380l | ows: A i x-

95 aci d was Prépatoeder d‘#%ll ws: 14 g. of Feltyh -O‘itlurie nc-(m@ml 07 ﬂgyrm? 5
38 18 4 idi

g. of ethyl 7;acetamp.gor ¢ >acetan d P?“ gridine] -
- hydroxy - 1‘,‘@ 14 naafq)dhyr | rj}g rlenap?t%yndme ?’3 hf;ar I?f‘: Lis fflsSPrep i af‘l %jows 3% 103
- carboxy- car b@yby#meewasfp&pmd asoﬁ:llois@%\a OO bphp@icasSi BMmM carboxﬁﬁt &cMﬁSwas

di ssol ved by boi ﬁqmwnt;g mExPlyFerl & tr*ﬂl XI °1§‘i9| th@nCC QSGhleT@forf@ angydip er
500 cc. 35 ofs o &l ol;%siry 350 QJ Pac l@c Qoaﬁonel‘;’o %‘ré@ gn{ﬁ'dugo
cc. of ethyl | oobroiﬂmwam 0.£¢. of G&iium metﬁcfmdﬂataeh a&;bhefﬁmﬁe @hs re-

di ssolution, f Ireﬂé’é frop steamy hgth jovdn sher geek T fheed foal6 hoers on a stegro|bhitl agdgar at ed

and to this m xtf ﬁﬁ%ﬁ HeHih 3 31"1% Soeur %‘11 t’i‘%&’e‘g“ % a;f;Fn
100 cc. Of Wafoerac Usixt GQeoleQ we Bth u‘X'A é g
et hanol . az:hl ori gesddnigd. wh]Ehepraaxpmaudr Qlaswafhe ﬁ@ milﬁﬂd’ wa§ &dell eﬁJULct lof

t hi ck V\/m te sl urgpyee nda@ é‘éﬁ“@éﬂ “SB’GMC‘?O jZifor etbﬂndutThsaesnmmtse@mn ozvasllssscd,ve‘
nmost about 500 coa ct, —W%?ﬁyet%og?n ‘j“}gp room tcr er:t(l)xr::nm ds’ tere ﬁdi\bﬁ
the resul ti ngssm inwiye wasm C i n‘g LC{YST ﬁi. eatn

filtered. The f |1& F a@niﬂthmdsne Elr-endrboxytacc, amp| i glhionatd Oanfli @kick 1Witth gater,Of drichie

product, et hyI 7BLE183dK b% a h oanbbe‘roybl umqtm}mandcarbonate,
acet am do - fdl(;@ %"r S Ig%t ? ’}i? Yglr rat HRj gath in o7

separ at ed, hym OCHba ] &, 7zhl>4dH9618 JN8773 naphtfw&ﬁéaloﬂeoaﬂ {-eﬁf‘)’ F dﬁﬁkyf %Jéﬂ 45

acid was added t | hl— Pawldilc eémld ‘thetor-é'swmryl-nghzedn ice &&ﬂﬂﬂs%{eamra fol,Geachl Bing

mat eri al° gas us testds a3 h Or’éle 0P1 e’ﬁstné ec‘ﬁ‘gﬁ €a¢°Ph Fﬁﬂfeﬁcﬂdned N
h

the above prepardiy HExWalt erhd mREhT | fruct, et 8 mle gﬁ,ﬂfdt}-}f

7;-

dried in a vauumndvemvain ElD.lo@ﬂaboutSm@@thd’gf]stﬁyl.fg4 yldaiy&}(, gna - 130
product, a white 7 - AmMino - 1 - ethyl - 4 - oxo - 1, 4-

amno - 1 - ethyl - 4 - oxo - 1,4- dihydro - 1,8 - naphthyridi ne - 3 -
carboxylic 50 dihydro - 1,8 - naphthyridine - 3 - carboxylic acid when
tested according to standard in 115 acid, mp. >300[err] C (corr.).
VI t ro bact er| oI og| cal eval uat I on procedures was Anal Cal cd for

o AN NN o o o, .

P icBPl 4R dfWA,,
Wt €1057 Oﬁatﬁménﬁ s
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about 25 mnutes and then refluxed on a late, 58 cc. of 10% aqueous
potassi um 65 steam bath for 10 m nutes. The reaction solu- hydroxide, 500

cc. of ethanol, 350 cc. of 130 18 I -
1, 000, 892 wat er and 10 cc. of nethyl iodide was refluxed aureus and
of 4.31 and 3.31 against Costri- on a steambath for 3 hours, with
occasi onal diumwelchii. smal'l additions of nethyl iodide (to replace
EXAMPLE 50. that | ost by volatilization and hydrolysis). An 7 -
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an i1ce when te as abox%tfor O efundi: (SI st79, Wil 1216. 9 g. of the

pr oductpoteZuauoxc bfphd&ﬁi’aﬁitil htpirgefear &t ed 1washyt:olt I- emt eti @r p}telmleatyed am no -
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C e [ o
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duct, Twhen et ambde for p&temxammtfm ¥ hexo- 4ac§1v1tyx®or ex. ?me,f @%have Banand . BcCaI cd for
vely, a a
d er# Hpei! .,ﬂ ‘gio}?]“ e fmad o, g HyEcEver 1 89- SabhER d?he - 3 -

car box at&:?am eth I(ﬁ(g4 pér[\}(sty;lﬁ :Ijéamst Clostridium welchii, This same com- aci d,

m p. >300[edik droC- 1(,$Orﬂiapl)thyr1dmc - 3Foptusd when Tedted/ 25 dbcribdd GboveNor 19. 06.

Anal . Gatboglatef gn.p.Cl @e°r er)r ] pS[ttem*l}m ofChe g‘@rbml slecping tnmf in Amino - 1 -
met h?)q whe recr;qgrc zeld vx%en t:t:tea ove zp a ?und to havg F“h&&r d)f 48_J_E %7 95

napht hyRlHEReS 5t Hovohatint fme i " SGxfgusls. 4.17; N, 15,31 25

aci d wh@ide tvﬁaf&ﬁel t@ﬁﬁ@{xﬂmm tfm7t:}:0&2 raceﬂu;ne 4 - oxp -1 %eéiham das- 1 - ethyl -
4 - oxomg Der4-1\g EthYUebehylﬁéﬁmatb‘We mbthmsl g 3o @ftf*é’?‘ﬁthF at#d %o dihydro -
15 ¥ rorne S ol B m BRI 1ol o
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of 200 ﬁ@ysta[[lﬁlitxoksg from acetonitrile using \,de-t r oxrbolydic tedd 0198 gt Ipyrading | and B on

pr oc edutotetzing charcoal pf wger cooled to”15—20° C. in an ice Vi3S found to
posadhs g gt SR s for oo™ T B AT el 1
0x0 - €1 ii-ona% g idias - aﬁé&l TRStempea5pERas kefdar 15—  di hydr o -
1,8 - n&ﬂibiyfhyram m prep’areé fela;wlmmyct i ®0° tq vdallr1 thf addlt@nanﬂj ﬂ@ P&- agai nst-

Eber t heppegdurs pslggeribed ing Pdpaféts ‘{,é? ‘Yﬁ“gi %teﬁoﬁ and of
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7- acet apjdeiRly 4-7 Wl Chihdthoxyliplyy sajse exmrmoumﬂ afm&ozﬂmumloﬂme additiomydr oxy - 1,8
- napht map hﬂhxzihdme -33 ?alrl‘rwasﬂlbo% gid Vtflave‘f t@th § @atﬂ,t ﬂienéteacwf\/@“‘“tfét ivity .
agal tprsere iy o steggfollgsting tprfesés gdglg@ 3&,,%1?:9 el ha

1be \:gk ? II” of pur cop collollagddﬁrgﬁ@aﬁiﬁ:: o é%'y tawat €7, 500 cc

pneu 1:% cation 'No grr%nkp 63 (S
of adm |steredE,~1 tEysat a dose’ | exdizn bibulghte sﬁtgnon was aitiddla poil and 25 cc.
of n-propy Ethxbd|4deoxwa§ (%e phekyjethyer 2 aymsﬂnes eEEIEL ub

zIg'ldngta £I§ h 11c:X o m%&%%rp gﬁi ycﬁ’Jw ?olxﬁio% | evel of

I‘281;)| e(c%lﬁboxy J% ac1d€ was lgreﬁarle&m & Lt v, ST s per day.
. f th i 3 g
40 pot ac&ﬁ:bumda (()stroefcl denﬁsmfcutonmmgvasoladd:edO‘t/ooacmves potassmm carbonate EXAMPLE
100 of 1 - ethyl - 4108 -lgl ﬁbfi?ldl ‘tt’é’acjf}i‘ e fleredmd (o uxi ng was
COI‘I 60 car g latnum ﬁ: ﬁﬁ%ﬁ‘ ﬁtﬁ The solid n\kh@dufjor an
addi t'l i’ ch@birt laccaQ@Jarbteal thd ichIEl¢dD washdd 1th whedp endd yredr@iane - 3 -

car boxylh¢a0:d at a taiyotturQ& about 1@4—1119 rdi I fmlt)dpqdfec afﬂfheusrne é‘tct’l@ﬁmgam d was
prepare@? agﬁfetllrm/sbou 2|5r1l 1of P ‘?@;h charcoalpft ya 1xed for 1

d d ven att7 2
hour 6\§A tinofetrzég ?aﬁcFﬂ hr eo g:??ﬁen u mléleg g: ( t/%?uttm hyl- xo-OM0 a

condenser val of the ‘dihydro' - 1,8 - naphthyrldlne - 3.-
carboxylic 110 excess n-propyl iodide and ethanol, filtered, acid, 200
cc. of propionic anhydride and 6 and the filtrate treated with excess
dilute drops of sulfuric acid was refluxed for 6 aqueous hydrochloric

aC|d The SO|Id that hours aIIowed to cool to room tenperature
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1-n- propyl - 4 - oxo - 1,4 - dihydro - 1,8- once from acetonitrile

using decolorizing napht hyridine - 3 - carboxylic acid, mp.
charcoal, and Then dried in a vacuum oven bb 225.4-227.6[err] C (corr.).
at 70[err] C. toyield 4.0 g. of the product, 1- 120 Anal . Cal cd.
for Clerr]Herr]Nerr]derr]: C 58.29;, -ethyl - 4 - oxo - 7 - propionam do
- 1,4- H, 5.30; N, 17.00. di hydro - 1,8 -
napht hyridine - 3 - carboxylic Found: C, 58.36; H, 5.27; N, 16.76.
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i s 5 i
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found t gm esif (fhficféﬁt Sepﬁatﬁ‘ﬂ \7‘65 100° @ andnthe sbligt amﬁt‘)??ftpazmcthovas 1 - ethyl -

4 - OXOEZQ%R aﬁq‘éﬂ’ﬁﬁ Kt"aigni‘c, | E;%taffﬁ’eg‘lff*mg?“ s 1,4 - dihydro

ethylform-
8 -thOaRht b’rulsl B&olorizig chEWIN A d

i, ShBELHISHB AN QR IgrM iRt 8 dose 70
car boxy:}mlax: ldcp.dof the product, l-ethyl-4-oxo- a vacuum oven at b@VE| Todre 1@O ty. per kg. per

1,4 - dihydro - 1,8 - naphthl@sp{yp g 5 tamcd 72 g. of ethyl 7-acetamido-4-
EXAI\/PL ylic acid, myp. _ é%]h%/ 7 & fén na hthwrxd & 3 - car&oxy— 1 - Ethyl -
7 -hy rozqiz Ch-c f&XQnHI.&(ﬂ c 60.54di CaL ,f& c,(fﬁra o hyej sine 90 3 -
car boxyIH,|4;62 o, hx#o - 1,8 - napht hyH; dim;eN, 1527- carboxylic 10 acid was
pr epar ed %l’é“df&’ls i H,&% X d? -con- Faerg Gd p‘??ge » 4§43 oI lows: To a
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partial 72 Aminp - 9' pas 19 23 ood: IQ-f ?4 iwh ﬁfrzf nah g 1:1: '3 sol ution of
7.0 gy diftydro--arg Nempllhe huy 34-canbaxylic carbosagnmdxscpreparld & folldWaPIAL e 96 Ne - 3 -
car boxydcndcwas Drefared g fhlyndlsol‘k g-10f @thyl namno;%nmdlzhég of Jsthyl 7-acetaam0d 75 cc. of

T = 1o ,4- ht

fornic & c e 75}&;‘6‘“ @@gég cRroT e e ;‘I o ssnﬁnt concent  at ed
ydriy “)é@é;ss%@ nb Qfith % ?Jhno§tks A
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| i qui d ;‘f}gg‘ﬁig’rg}s %ﬁﬁg"@ tﬁ eXtipy AP Q@g&v % ‘?‘ % cant ed
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m Xt gy Gaoﬂmg for Watmt 31 mfnlledtovd1$dhve3ﬁl:@t Ccaboutof00wat efr wital; a&b(ﬂlu:t so[x@l‘vtra 105vas added
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The %?hféﬁfg& o S HEAY a0 : 'Ot |1 Pwas t hen
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then VREE B 754 bEG S hrtuk £ GeOnC S T RAM, _ef Dl . 4 - oxo died for 5 hours
i'N a Vaeuaum - vied- at cHyl of L]oxo onge dibydom 1,8i maphdiyidinor Banabexylic and t hen
C. tm \ditgfiyd - d&mmap g% quét. carjgoxglgch gft)‘:)?&‘;t?xgo ed lm ale%jntqyiglmrigt frardd¥ to yield
the pr d‘ﬂlg,c Caq? or Cn “ 130?1)(00und}i A oss% kﬁ}{ tBacr rlaF 1ty, g}lph ethyl -
7 - hydggx Snple, Q have Bs 4nQYHd ¢h d@sﬁ résp car boxylic
acid, m poum?_QS 8}97 N:IE ,8231 napht hyr i nﬂqclly,e)fs 63nd i <6arabmsy$mﬂzylozacmd
294, 55[ er Et}lyIC/ (aee@rme) Wi tthslg osqutemnf 4.0 and 3.Oyepinst Zheyshgla ymydi GF‘ér r] C
(corr. )car Eh ‘E g«fmgggzr;hthgfg e e;szcé3 ot 3G SBHPH P Rerr] Oerr]: C
55. 16; m ia nopyndme V\é4 ToN EXAMPLE 48.
Anal . omdon éooramrag eeT k fez,tﬁ -Hiddhigo- r] q7 er&rino €1 S5Bcthy] ;- 430 oxo - Kdund: C, 55.22;
H 4601 rlc}\pc O0gce. of ethano kept ut3 o - 1 8 phthyrldme - 3 - carboxylic 125

" ]p% %} was added 6% a’c1d was preparg as follows: A mixgure co
95 tho\ymeth lenemalonate a it taining 27.5 g of ethyl 7—acctfa§ a_ C 56.46; H
4.19; NMeact jon was kept at/ 45-B§SONMD for lhydro®t hy,B - hthyﬂdﬁﬁ):— 13 4-carboxy—1 - Ethyl - 7
- hydr 0Xajpeut 425 m@xtgs and] th¢n refluxed g htydptg 58 1¢c8 of mg@ ;momesmm -
car biSxyieqe bathfgsyfminutes. 1T reactjon Seliy igriffe 300 3 a%lakﬁ? ccc. of 13°aC| d was
prepared as follows: 18.6 g. of 7- acid when tested according to standard

in 35 amno - 1 - ethyl - 4 - oxo - 1,4 - dihydro- vitro bacteriol ogical
eval uati on procedures was 100 1,8 - naphthyridine - 3 - carboxylic
acid found to possess antibacterial activity, for ex- was partially

di ssolved in 192 cc. of 48% anpl e, to have Bs and Bc vaI ues, respectlvely,
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After the resulting mxture was stirred an acid was prepared as follows: A
m xture con- 45 additional 30 mnutes, it was nade al kaline taining 56 g.
of 1-ethyt=7-thydr oxy=4=oxo-1;4-—%116 wi-th—a—sotution containing -106—g—
of sodium dihydro - 1,8 - naphthyridine - 3 - carboxylic hydr oxi de in
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tenperature below 27[err] C. There resulted a was refluxed for 30 m nutes
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css o iqﬁitgﬁlégs ulf ric ac onQcas dl;r)gg 4&- c\\as

tarry solid V\:hl the fil

extracted with ouaqg QfRiric AGMI tThoNsolid that h&fps, lallowe@ [tb @6& to rdont te@ipfiittre- 4 -
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separated was® ¢ i él against, S{aRllopa6ius r SEFETiBS € rPoffauation of hexo- 130
coll ected, recrystallized once fromethanol and recrystallized twice from
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g. (34% of pale creamcolored solid pro- 90 product, 7 - ethoxy - 1 -
ethyl - 4 - oxo - 1,4- duct. 7 - (2 - diethylamnoethoxy) - 1-
di hydro - 1,8 - naphthyr|d| ne - 3 - carboxyllc ethyl -4 - oxo - 1,4 -
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di hydro - 1,8 - naphthyridine - 3 - carboxylic acid when tested as

descri bed above was found EXAMPLE 58. 35 to potentiate
hexobar bi tal sleeping tine in T - Ethyl” - 7 - ethylmercapto - 4 < 0X0 -
1, 4- four out of six mce at a dose |level of 200 dihydro - 1,8 -

napht hyridine - 3 - carboxylic 100 ng. per -kg.

acid was prepared as follows: 12.0 g. of 7- 7 - Ethoxy - 1 - ethyl -
4 - oxo - 1,4- chloro - 1 - ethyl - 4 1,4 - dihydro- di hydro -
1,8 - napht hy# ophed - g bgzylic

aci d was 40 ab,alrbﬂtalaﬂ@ms:ameblemigtvatﬁ ﬁi@dd ftaal | Ak ormOhel -F@f-h)I ditseal vadi-i n 200

23069,
cc. of dry dl Y‘_Ipr%ﬁi by —'t_mil ovsi‘l ﬁxioce ure 1s a;lggas foun havcl: : eu%qcfgg érm'nha

am de by boilifgyg against ;zg{,a Cﬁl es of
7- et hoxy- 4- Iy dLoxy dihy dteS a ﬂﬁp}(dhjn‘fd&ch-OBI aivRdnNg@iminfteghd @ cuﬁﬁ ¥ly-at a dose 70
1, 8- napht hyr i déarhexyc @gid. Ox‘ékl ¢c_acid, potaskieini 1001veg: (va'pkganer d@)? cc. of 10%

agueous potassi ym . 46t han l,, te nd
eI e e iR M SO

hydrOX| de sol U&hﬂﬂ; Lﬁfr
ester is obt&i niidwas E‘tpare‘d% lbwn A memé to@-n A bbb ﬁepms alfblowed To a pdredl | @8V Ng
the procedure %éorzﬁ ifdnapgaimanﬂ:ﬁflhé 4-Ct‘<@rl§t aﬁpgltlf’rg%f 50re wﬂt7elsllraﬁchté1yhénxgpour ed

. = - - di 1

into 110 75‘]& nd775- cc Tf cartbg ic c1 ro §§ ﬁzg)nélf ntrageéer of

wat er cont ai nlagyﬁa@esssre fa: 2 hours ln then N4k W@ . of wates *ERQX Y at e,
sodi um chlli)rallowacuoobxana' he r metcm irftét evdrhaC. a@qoadidaa Gdrtionwisee3 p0dof dedium 80

absol ut e et han®ght 43 urs md ‘gvasd onltré@taeélthcwag nwewswwéql Wwith
wat er 50 A BH fe%ﬁg}r’ “(5,1 ; %?t o&,’§ ﬁg’ﬁlg‘%%f hanoI

and then recrysug ﬂlter@ nd washzd 'W'tﬂ watddU B@(}’wher p ﬁé soli‘d atatddX The mi

from di nmet 2yl flid manitge. recfhalllz@cfrystmrhﬂmcz ethre ﬂi{ésSl‘cated t ibbilpgr ond- thén, &oled 83
rapnt v Gine 5 Spbolies St il bintginl e Sl

col I ected, Sf d: f v’en afl 700 O e fr z; ﬁ )ﬁigy:tmxde, 1¢d to

yield 10.2 g. «nfmt}kem pm(hddlﬁﬂoducﬂ.lethyl7ﬂur - whih y\dfhoethanol,tSyrezdrm@m f,11di ne -
3- ethyl -2% arm@t +n>@r—Pdab{(& lﬁégﬁmgrn }1;8 %gaghm ath - 75?gdrgar tﬁo;@dm %%f)dl@drEol;(A 90

di hydrO _ 1, 8 T 1 HoX apntnyridine - - Carboxyiic ac NVPLE
57 | 29?4 Elf@ggw %&mé g 1(iom osu%k‘%ﬁ 21%) 4(?1 i r—r8§:6 EZ %orr s when dried at 120

7 - (2 - Diet hy) &z npasboxy) - hyl - Andinahica. Gad CdH,(f\ICIF C, s641;

Cl err] H er r YN[ eFeupd{ &1 53.23; Hyé. 111,0\T 1115 1‘2 AH, 4. ¥R, 11.95.4 - 8%
napht hyri di ne- ‘%Bl%'iﬁS AMPLE 3.,cap lgoxyLU c ;l:gth §6ﬁﬁ é}a"‘r’@d&aézf%l lLows: To

Found: N, 10. 3tﬂhyd ﬁlaéhth meaSS-Q JBE)Jyﬁ)cn &hyd 28 Inap yx%‘rﬁr tmtibﬁ{ﬂlpoet hyl
1 - Ethyl - 7 amdeWab dtme:t toﬂ)ows 486 gO)QD7- djd4 when " testeh he@brilide thysehadsed lior | de

in 75 cc. o¥ d hatcw 9l¢sitplrpmaluation progedyres oway/ |’1°%
125" “Cias a e 317 o om? o i j) o‘ﬁf»ﬁ“ﬁ“ o te@ﬁﬁ”tgémg{
descri bed abow@d Qe End the nﬁ&d& (13 @&1 X$f&S dnl 3@2 RQStaphilbcsec fe

to potentiate th@?(@bao metsaxiredshletewlqg at P1r6. i of 3.7 and GOhDegainet Ebeﬁlhll(atyﬁbhtﬁ i on of
14 g. of 1-4%t Hyes -addelogy PP Qggvsru % B ofat ofgf Hepd 31 eeplatt Cécf;gfzw Bchii7 105

minytes, ne 'm
hydroxy - 4 - g'%l 4of 2 solu on of mg. quro ~J1 - ethyl - 4 - oxo - 14-
1, 000, 892 18 8 g of sodium nitrite in 25 cc. of water. dihydro 218 - naphthyridine - 3 - carboxylic
EXAMPLE 59 & [;i&dfter the resulting mixture wagp tlr[‘sﬁflm nagld was ]grc;‘ar%:d ag if 4 A mliq_ur@con- n?_
s, it vas e, dkaline stainin 80 oXy-
65 . fﬁé (5{ %1 cﬁg m;gflOO :%éq g? dium 4d1h dxéo)é-6 8 - ;[1:}1 ?txym -Enpe@ xg %c;% B’@"Xyll ¢
aci d. 1 4 1y d gbO cclofwater! TREPME W ic[d€and 30 cc. of phosphorus ox chlonde

EXAMPLE 61. tem;feanmhgrdw e7°aci Crhwaszesmteepar-ml réfiixed Abrl 30WSinutd and thed concelet hy| -
7 - hydrazino largﬂgumnm@(ﬁngel mThm“m iﬁ?aéat@omf jdnifo repop® alury125 k. of the excess |
7-chl oro- 1- 5& “e‘iii‘ﬁﬁﬂ‘ﬁt"%‘fdz € sohut n““ HIRRA: tmfféif oatr sttt PO T ha & -
oxo - 1,4 - 1&5 yd‘rox eCand ki lﬁgf' thifiufe - scpaa&dddwa\é\@&cagcﬁi@éﬁ@dj 5@3. SfQ}LeI ows
12.6 g. of 7 wa?@llowed tcﬁstmardwm tlwhe:amod ia ngrodmet, 070 chlafn 25 weouxs 1,eh| oro -
1 - ethyl - p?melidosohg' dgThe sgi ng pnoved by cﬁgé sleh

tr an Wi (& econ
steam bat h qSO hydr: ric a ép&}'ijﬁi(d}hﬁ dtmiésepar Etrtxo of mﬁm 2180
m nutes. The rvﬁ&bduadtdagufewtéal velthSc€anbi andoBéh Sdhcd. m@ dﬂmd nﬁoﬁyekreaﬁlelwver e
m xed 10 ti oneonasllighd| fmmgdmw‘mfprmméer tiiged usine e umredcharaial Tooyiaid Pérgpefr at ur e
and then wa mé%ly'gg_ r% (107 )f h"a‘f’lh“éi@@ °‘ofW f%ld oo f‘eWhlﬂld’P"é‘ @?’tﬁ
steam bat 'ﬂmpmwndm -»5‘;9& lc 65 Caled. 5‘@, 40§0|

that separat aetd msstaoe@\mrrb en” al ‘CDV\H ot o cool an

col | ect ed, trlh%jg’rﬁt%hdffprr@txﬂﬁﬂt«’@ wét: e6-9%nd Fh@ﬁ C5dB 3y If,hlatz"rseip))ar ated was
col l ected d e nol, and r I

sol ved i n about Oi‘ﬁcb & 2%¥h1\ %%? by warm ‘%g'd% ol?é) }F??ﬁg il Igh3 . O"P;% 130
recrystallized soli d was ing on a steam bath. The hot sol ution was
triturated with boiling ethanol, collected and filtered and poured into
200 cc. of concen- 80 dried to yield 11.0 g. of the white product,
trated hydrochloric acid. The resulting m x- 7 - dimethylamno - 1 -
ethyl - 4 - oxo - 1,4- ture was stirred at room terrperature and
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Found: C, 59.89; H 5.50; N, 16.08. wi t h decol ori zi ng charcoal ,

filtered. and to the Al so prepared by the above procedure is
—ftratewas—added a stight—excess of 6N hydro=—25 —7—=mn - butytammno——1
- ethyl - 4 - oxo - 1,4- chloric acid. The solid that separated was

di hydro - 1,8 - napht hyri dine - 3 - carboxylic <collected, washed with
acetone and recrystal- 90 aci d. .
lized frgm 6N hydrochloric acid usi ng de-

col ori zi¥lg charcoal to yield 6.5 59812 t he EXAMPLE 60.
yel | ow Bfl@dﬂl@ﬂ itestbd Qibddping /roNYLha A | D OndphyRdine - 3 - cartoxylic( &id i Rphy! arfino - 2
- pentyl am)rbex.yenologzqasevalunapmtol:r:ylurbmase ce. B dry mﬂhﬂfoyhmﬁdeau"hdmsukmgo 1 - ethyl
- 4 ox 60“;(1 1o, pssess & ‘ggle‘ acstlwy for e heﬂ“f%r‘%} re@ﬂxeﬁ 08 shydmo é’rf|3de m p.

>300[ es I‘ﬁ &é and < ‘?‘u%ggpﬁéococcg? sollztrls‘l’hr %ﬂﬂ'o g ﬂedas (78 orr. )
pr epar ed aﬁ-&esfdPSSQMB 6 AgalfsOXA bt /RIIL QWi Alckiid@d to a syrupy) dalid \ziﬁdhcﬁf if
Cerr]H @llld’ ON[ ©F | @edp| ainst Clobtridium S@@dﬁn g)O QDfof water. The aqueous solu—
7- chl or o4kt hy| - - 9x0- 1. 4-di hydr o- “2 o u,ﬁzﬁ gfltgjgwmﬂzmgh;eha&"al

napht fl)d“ d?' n%thOX};5 1 C?t[lf 8X,y| I0950 81C4I d1acet1c aq d ﬁ he 7. 35
15.9 g. afhydo dii gt hyphatiae 23 pemoyﬁlam“me c@EHﬂtrated to a tan tarry solid whxcEX'Z\ LE 62.
100 200 woPreperfd fadélowsnl& p. Dlaaovt@zs rvaf exyseccl ol hek acetone] Addifi® of

Hydr oxypih grfllgm; L l’;r,ri%‘g - L 1R Ggtienolis fydrogea. ym‘l’lg et 9AY t hen

0XY! ne ex

i d.c
renoveq Byg wﬁ%xd?ssélvci 60 ¢ }'d&ﬁicc?gnefhyli ream b tﬁlizﬂan 'wgﬁ l&%ected and 3' lghi ng in
vacuo tofqmemdh aamﬂusmusxg wad rﬁmn,tmuea T bﬂM Yabrds Qlissobied il $000dat &¥i md foll ow ng

t he ey eqlytign Waﬂ' df‘él P r gat erhq 1’5 e o m%kmssmm blf#h?@?@ﬁﬂﬁﬁe descri bed

d

etk R I S o B B B e
equi v al e iixreHe! awds| mloe@d q hY §bo0X Yo 7 'pFIE SoutL DBy 7.5 berliiah ASC lgydr oxi de
sol ut i on minkhe aadi kebdni paared 1ind watera it hyfihe deomdined ?exﬁaccsambmxyl+1¢dc ov@ci d,
sol ut i onagyaas aasmﬂldﬁlcuiw Welstehdmr%h; stcﬁodnfm@e‘g@gsa nglrlwméwow de.
cthanol . YEEdr L £ e R iy o con.
hydr 0%y posp BormanfiB to GRIAN &8 PGIBCH. (B3°/,) of pAiEhiabnddo
aci d, wastvé('ftt, XMttﬂIme eth yleﬁt evo —|1si4 ofsba néd- (- I@mbmgmtohteoxp)r ecledure 45

T carboxylic ro s
chl orofotdili‘j' ﬁeﬁg %‘F%}% "t3ng 12955 a(ﬁh[}j‘gg}f%a_c’&boxﬁm e mré g;@ | e
usi ng e alc Qr C1 HHQ a @' WB B@F@i % al'l OV\Bd
hydr oxeg H, 738 1,8 - napht hVI‘IAHaDECalcd fort(DI—I;.QQb vvctmsztl 95i Ng

whereupon %zurs’el¢,0§9§2sow 25 %d@t?boxyl :ﬂ; 95; NotBalm _ et hoxi de, absolute
formed. FHe (FHs 3% %‘{g] pedy LGSl 6 4nd> 32 4 dr oxypr opy!

i 0di de. acid whth kdted ;{a aboa& dcont ai ni g 2Aus: ss0f

EXAMPI3E €3 potbrfiate %%bal@hafh(ﬁtqimgc tilng dn ogen- Bthyl or i elbylmektwprondt- oxo - £4-hyl 1 - (3 -
chl or opr ﬁyy@t af s mlc?ret mypse lavglsof 200 libydre i 4§ - ﬂfyrlﬂltlfef &d dcarw@wm to stand
at room "EAP S ihygdra o ;}éwas REREG P igrtie 20 & i snper at ure,
and the phess pn&atn@phtrﬁ)aamefm MBgboxylic Cals Q%bhﬂ@h&ind S3 OBtRkyl @dmd%wasreactl ng
the 40 \aa‘sabcotahexs:toedmed/\@ﬁmr@k the tphp- acletotynce in rZQQ; ¢fadiry dipahyifespondi ng = 1 -

(3 - hde@k%g‘bf‘gp )in daapple 1 3S1ﬁsgw_ t“g 6118a selrlﬁleoﬁwpom;u eld 5 g.
pound of gt phERe: -4afngyﬁ§§€‘5ﬁnait il G ﬁ"“ 9 2l b

7-(5-di et mm ABmadl; et Wha ethglhloind. na:pdrm@deagemn a dOI.lOOG&a ehancRhosphorus
120 45 it rroyesponding cdtyhipter. is4obuaingst o The Tresglting pragsion migg s oallpwtd.

thyridin %llow@ thetglé?Fﬂabrﬁe\ngFrtbed g)cﬁi mple to §t for 5 mmutes and then poured i AMO| E 64.

B e,
A

usjn 4 of wa er con ining excess hydro-
form of % yﬁtmfbl Ofl E(LQZOY Yiatd) - sod%ﬁﬁg d prec1 ate gtgft& J;\ratcd7 - nethyl -
4 - oxo f:thdx,ldé absolute €hanfICaH rcth 1 10d1de was collectcd washed successively with water  di hydro -
1,8 - mapMIWygrmgteﬁ@y_thegabove 14 c 2/ adhtthodc} gnol @pg ghdn rfcepstallized

- >4 -

G err) H gL SCPL G ger e s B
di- 125 ac1d an 4§h ox@07 % nd dned to y1e1d 10.2 g. of the rod ssium salt
of 4 - hydr oxShydro /- L5re bighibyridine - - w7 Crinbadied -+ %xeaz 14N 13. 58.

1,8 - ﬁapﬂb%y}lcla@firhe 3 -, carboxyl i Cac1 fre) - 13; naplllghyrldm%cdo} Casboexier ed by 't he
above Proceds e o ﬁﬁ;&é&e@ £ 4460 ,;E?Pda A ce @ ) Mgy 1
ethyl - 4 _-x®X04 diydro nhphthyri@hdpersi ady41) - et

napht h%r |3d:ﬂ1‘h®(yl-lc a@ld-wn(;a'p[tated as follows: To 22Found N, 10 32; lri 11 46

1, 000,6892 solution, eth rﬁlpra 4 0x0 - 1,4~
e R v
- car bOX){odmm7etho‘<ﬁEIManoi This mi@dee- was tch)pdﬂélméted&xobﬂb&alSﬂHcplﬁg (ﬁﬂleV\ﬁiS then '

evapor at eenbirtd 4ith adeliried ob 14 g10f8 ethylh a [févr loytr pfo8jd mice B) a-doge-level oft 200dr yness on a
st eamBat’h WArogaT o *Behd erfdyiB e %EcrﬁFepar ed as follows: To a re- 5
was added and distilled to renove the last fluxed m xture containing 20.4
g. of 4- 70 traces of water. There was thus obtained the hydroxy - 7
- methyl - 1,8 - naphthyridine- di potassium salt of

4- hydroxy-7-nethyl -1,8- 3-carboxylic acid, 19.5 g. of potassium

napt hyr i d| ne - 3 - carboxyl | c aC| d To this hydroxide, 150 cc. of water

”~ - o Y . o T




The reaction m xture was heated for 4 hours additional 90 m nutes and the
reaction m x- and poured into water. The resulting m xture ture was

t+hen—attowed—to—coot—and stand—over-—15 —was heated With stirring and
excess 10% night at room tenperature. The crystalline 80 aqueous
pot assi um hydroxi de solution was sol.id that had separated was dissol ved
by added to destroy the excess diethyl sulfate. heating the reaction
m xture to reflux and the Qﬁg xture was stirred for 39 mnutes and
resultlnn solution was.acidifiredwith 19 cg- thepn—attoewed to st and
-over ni ght TheEswtrLd 0N  of concemitylaainel - hyﬁr otifyflor4 ¢&8ackwh- e solid 20
vvas ac‘r’ lexmehlyla\mumh— BN%; lgzlgé:mxcrr |téyréelr-ﬁ C@‘b X%lélc acigl {)ar ated and the resulting
¥ i"0 3594“8@& ggparated was in
an5| 91% tbx\é\% addowa?z réﬁofrm?rié?é?pitn,z dT roSdﬂls ﬂnaphythyrﬁﬁ)ll: L 8ctcg@oxylid ecrystal li zed
froms . aeetigni dufyaﬂoe Lavaspibiridieet edid waphe dred/vact hllmt 626 gret?ysloal usi ng
decol@atbzxyhgaqmmdcﬁar Qiriéf’/ P"-O@frlféhfmtﬂl Iei daC| d using

f

seco G - kg o B ol fﬂgél R e Char oa

hutes, nesu bid "sol ne ¢ MixbX
angh tan I&v}%@ B ST \,vdte;(% ?;eﬁ &9@1 r&ﬁl per wé and (}tiﬂehlyﬂfnﬁkd -onla 8
naphtifty kh eNcB&of ved-dilute mtjﬁnchldmcrmtdhydteamu‘tbafmfm chbout d uel erlr»@ng ’(ﬁf
car boxlylianc i dohdmtpat 3para2@ 1 [vesy IXGYC Aasm’lszre “0 ey 2nd W - bis(3 -
car bR SR T v gl C@ G the bron 4 -
OX(3 fo glf(lineo al" j 6} sta]hz%d sotid N@Rht Q’roh tcavn bat UlChE l'ﬁtb'ﬁoaitiﬂred/asl n Exarrpl e 1 by
I eacttrifaghted- vuhlboambuﬁlme colfertpd arBl6 Sflercd JandC powsgdt ftod 809 owep ofs fanicon . 89 hydr oxy -
7 - resiehyd yicld 1118 r"v Oﬁ h"!'lh I’Hr‘lf Tre - tratcd Aegphiqrig) 46ig, Theppesulting mlx&
qerrijFtP‘f]ngI ﬁt §b0\ e Bl S ThALIA ! Cpbikd wid th ethyl i odi de
gaxe 1@1@ mlp. 274 4 collected washed well with water andOthen depr essi on.
Found AEEIJ 692cd56qr (E—l, 14N .20, CN 5978;. 28ssolved m aqueous potassmm hyd E 65.

, 16.08. solu alka ne_ s treate _ . )
h%OS m charcoal tered afid ?f; the 1,4 Bi S( 3

oun 5. 50 wx . :
car bOX lso chp n@% h&l above occdure qg hM t wis adde? asligh @:R GNCH) - 3 - nitrile
oxgs -7.1q 4 bu‘tyl Of Oethyl 1 A oxo N@PH }bht dl)ﬁh T86 solidlaﬁxatpﬁeeﬂaécbcb"ﬁs f ol lows: A

m Xt uliled®orgsad nsuphthﬂ)imbuﬁarwbom co agld With acqtome ahcyf‘T'LYa 11 y 9100 i ng
23.1 agid. of 1-ethyl - 7-met hyl - 4- oxo d r°m ﬁ&qf’ é‘tﬁ‘gﬁ Egi‘ Thel, - correspondi ng

ohzm

2- but ene dighygfoss. 1.8 - naphie I8, -1 ethyl-TOFk Hrdoer i vati ve as
fol | owg: (A -ixhylintnoCONL Periyldhfino)- 1amn thydBne- 3- cagfoxylienzeinés sul phonyl
chstori dethy- 8 -goxoof 1,1 4d41b1d19 3L8ar Z({ymofm hydrachiorisizomp. >308hd%20 g. ~ of

yr| cﬁaﬁléhlgxlﬁ was) r 1::8 htgyridyl - 1) - 2-
i;wﬁ Qh a%’f;i“ﬁfl fiﬁ amm%n iﬁéﬂlw tlﬁé.gg]g‘“r e \Ibou?{gjr?le 6% cc. of 10%
aqueom pﬁ tﬁl@suluem 310 Barboxylicl rncﬁierrpé‘ma)tiur@, 12dbeN, lgliﬁe reaction m xture
hy# o¥isde < cﬂ-djﬂxﬁmm:l?a@rlwlemm nc\/vat n E"W?}é% var med Wth stirring
up tol?lg%r pand t}??sg)plérlg was e:elqr § a& M&Fé’één ﬂl;ac@n(ndme 75[ err] C
Sti rrdﬁ?lémm@r? 7,9(95]&6 R0, Ms @QareXS car%&ﬁﬁsddfdels(&ﬂaldch)sfolloﬁ&xg ®€g. in.) at room
S tem oily mateflEINThe dm@aﬁaltdﬁg wxisneatkau nprbdedure drsiritet ih & egl usinp embt S (27[err]
C. 30 iaf ¢h@rof<amoend smram:ch wes Agluivle @ngndes &) ey gr‘ ;BC ut - 80[err] C.
A err S M g o e SR o PR EOE T P B 110 L on
- had bggh ,sh bitCexbRabH b0 Wididk byl \iBdideS h'aikeer‘cofrﬁponémg addi ti onal
hour ; ceﬂ:ﬂldzdt hﬁirochlondl\laSld,alWHMdWiﬂ'O @hﬁdﬂeStQTOﬁ sTe) oo foﬂl@. hap éurc 5a| yst was
fi Bt eqhisebfomm h?é@l Wiht Illoél qr‘}ff’és de*"r"og u‘i;fg th 8$b‘f’i;?q{:€)” t was then
br ok eff’’? g§ f&%ﬁn‘ﬁ sl ng:(yl kT éih@xlde, aBdnﬂutc taken up with
- Wat erfnﬁz&d 2h Qhid v&ayecl:ny!ct&dairgeheatwasettmat@dl 3tl'®drb:()'pliop,rhgodahd acidified with con-
vol umtloisouzm‘/balotfholr roptaiing 20he. pesul EXAMBE BB at ed _hydr | oric acid.
- Thé® whit ethapstip dviraasn Ch“’“‘i JTQ RIS f‘qtiyg ;}35}3 °r°§ﬁ’p‘(% gf %qogggearth t hat
solution wa ﬁter W an
separ E&g &f r%&t BledrBRglate is €& hbyor@tide mhel ayer was
Separaéseadlectadldvashécr @ﬁh adéiotmtrdatwktalsubdmsppxd@gum- - hbeimaimwlﬁl ng- washed
succelized freh ethaiot ind diririeth yedyidde Blgor peund c‘l*fa?béoéﬂecedlmsch ch h_a 4cghone and
dr P2dof;, H’e P"’d“éf%l a6 ‘W&t‘b}‘“%d’e T u *\E}? B it 185 6783 N

acuo at 70[err] C

to vyi mug 1339 c:gi)ox;rlne d%fdbdildc the 5 o utl axamiLlE euas then dried over

anhy dfofin §f itslhydrochlddiils (nd. 2420+ HO2Y - 17d Ethmat ﬁy—lhmeth)ll -4 o>@é° o‘%ly 0 pot assi um
- -1

) bOﬁa(Fgr) 5 l ter ;%;ﬁ@gﬂo%po té’(&y rg"ab obt mcd y aﬁ lati aﬁ aﬁ?t hyridyl -

1) Bt gufgeh, oo esTLihE SHr, e beChysiabt. M p.
342- 34 g{dr ]C %M(,\M}i 40€eROmFesi ti om,s-naphrﬂynmeed 8 r oarbetlvandd assi n

g
decol oralsi mepaeh dy cbakbove pAprire iCafatlhs: fAof-6 W%g% Y*]“@[Yéfr"?grq err]: C,

62. 331 - ethyl -#hdorgi-r”-d¥4 =@ -tRPeBBr d 7 gt ofSt et 4.80; N, 12.12.
60 1 - ethyl - 7 - nmethyl - 4 - oxo - 1,4 - di- Found C, 62.35; H,
4.99; N, 11.60. 125 hvdro - 1,8 - naphthyridine - 3 - nitrile,

m p. Al so enconpassed by our invention are the 220-226[err] C.
(corr.). foll ow ng conpounds: 1- (2-cyanoet hyl)-7-

Anal . Calcd. C[err]H[err]NO C, 67.60; methyl - 4 - oxo - 1,4 -

A PN o~



napht hyridine - 3 - carboxylate, 7 - nethyl- acid, 6 - bronmo - 1 - ethyl
Iy

- 2,57 - tri- 5 4- o0x0-1-10]2- (3 pyrldyl)ethyl] - 1,4- nethyl -
- 0X0 -—4+4——di-hydre—3-8—7F0— d-hydro—=18— faphthyridine -- 3—
carboxyllc napht hyridine - 3 - carboxylic acid, 1- acid, 7 -
methyl - 4 - oxo - 1- (2 - n- ethyl - 7 - ethylsulfinyl - 4 - oxo - 1, 4-
propyl am noethyl) - 1,4 - dihydro - 1,8- dihydro - 1,8 - naphthyridine
- 3 - carboxylic ,, naphthyridine - 3 - gappeyylic acid, ethyl acid,
7-n - buty|SU|fOny+———4r——{%*W4———4F——4£¥i4r——{%F_~{%*BH%Hﬂ4¥ﬁ*¥ﬁﬁ4%—— 7

- nethyl - 4- oxooxylag, WFS-dlseiﬂ d’NONarml & in grapht hyr i di n&XaMPRE 66.75

- 1,4 - dihydro - ;ﬂdgus sol ﬁ(ﬁe 0 ssn a{ @6)8*5%6 —car -yd;h etgyle-t‘h (Pxo- 7
- methyl - &- X’E‘s a@nbalhi‘ o Behdne BRHONAD SALAR Tibrs, Tdal D -
4 - oxo - 1,4 - 5di hey& dcd— anﬁl chtx-llednBJphmo-vc the 1@t hilxpd -meture Eﬁatahyxg 204 g €@Xx@--70

1,4 - di hydr 0- thywtsmf Yeater. Em' vhg%ﬂw R f}“? theg chydroxy 4 7-- mth%l 18 - napht:b r§line-

nat ht hyridine - 3 21 mﬂ}; E:a LE Ry UL ! h'fiaé‘fofach Thopt:opgl Yf powsduthy o
- 1,4 15 1 - (4d1!1’)01' @D@R%a\f ded 36 ce. dPXdikehyl 7ctharr?§l ng M ded d cdxfr\lr@t i pel'x@ of
napht hyri di ne - 18 sulf(rarahtb |m18ture8@as heated fipod a ofi jniteoa selur]n,n ontalmng 625 g. of 75

napht hyri di ne 3steamgbay m afl ﬁ%;éth a7drqu 214-d moro -27bn %@ _in 25 cc. of
tes a

carboxylic acid, :‘1‘,1 ‘ ‘ﬁgu::gll%%zg};y 9% Qﬁg?lﬁs CEETI: vl eﬁuXI tinu r an

. e re mix-
di hydro - 1, 8 - Nagid-poured intoddtdd OF e REsQRINE hixturd} rurcO¥dd thcn 1owe&£oy&xad and stindﬂover.
t hyri di ne - - I awisokepled cwithagirdng amsit bxebss 105,  night ali dognalre@mperafurd Fhe crystalline 80
napht hy“ di ne - 3 aqu@ hy ‘iﬁlg Utw,n way psolid ythar had separated was dissolved by
gi @%5 ulfat
fxtu

0yt xces €.
propyl am noet hyl ang[‘ wasasﬁfr mu s ancp su]tml solu idifie 9 cc.

eating .the re on m e to %KE‘Y d the 4

- 0x0 - 1,4 - di hy@emaltowel, 8 stand’lailaﬂﬁtghy rfhdkoﬁﬂon &concentrate@h wicﬁlﬂihd"'&? olid¢ 7
- styryl - 1,4 20 dwhyaddifed witlG6N hydaechloieydcidtselu-  @bdugréd and the retlting mixtuid was oBled 85
1,8 - napht hyri d %gmf?ﬁf‘f‘ﬁ fﬁpa‘zzzi,:;zgg nowin gi?é“b%é i, fe%
- 1,4 - dihydro- g dt%iflg chatcoal 4l N¥ldried ﬁéofmm mg] S&ecol
napht hyridine - 3 yilgarkowuy! oabiel ethyl-T-methyl-4-oxb; 8charc6hﬂi wge YystaBized adsecond nme ad
carboxylic aci@& Lét-h ﬂgydrg 7 18 deem hyriding - 3ﬂxt10m dlmathyl sdthrydlgoylelZ;I 1 5;h6if "5\!
H OXy 11 Cl — S car met
di met hOX.y -1 N Et%ng po%nt of . 1s rod wthghL W@?p?? é’lﬁt@g %(y naphth dyl--—/
carboxylic acid, g obtained il 19 1- bylre®ting Qap J?aMtEﬂedfn'ﬁe?;b‘P witk wig :
1 - ethyl - 7 - thyd;blxﬁ'eﬂC-aqnttbyl- - napXthyridink; 4- Anal Calac ifet, CIHAN;O,di @t bpo; -
4 - oxo - 1,4 -3Q1Ih§:ﬁ1?°€5¥hc agid hyighy eshyl iqdidg gﬁ“’eneﬁphi*I ﬁficN 12. 3 - carboxylic 95
1,8 - napht hyr| di nPESER carhoxylic acid, aci Gu“d ,% % o 420 N, 1222,
et hoxyphenyl am no) -1 1Ethyin- 7 methyf --4 0% = 14 - N4 - BiGPY arbox - 7 t hiefty10140-
propyl - 4 - oxo -dxm;ddo - 18 hyebhthyridide, 83 -3@1trlleneb‘h> } 14 1 dihydro @l h&drnnphthmda- -

éllows mxxﬁoxgt% 1 buta A% | pas  prepared oby catalyticplly 100

napht hyri di ne- 3ﬁa§ gigpRiedppiglions: 4 ]

X - -7 enat th dipg 2-
carboxylic acid hydrobeﬁ% napht ndmg Ttarb ég T; u%dlloe Cﬁr)ﬁst%?:t ﬁ%ﬁ@yl
- 4 - oxo- 4 1mi@XQ94 g 1 off benzed-f YpH6n91 chloludé% esngp cmoxw- 14-oxo—

di hydro - 1,8 - napidtmygl qfl mdme Juas stirred o8 roorrcall,bexqrﬂvdro - L#iginephthyddyt - dX o 2-
1’ 5’ 6’ 7._ car bo@l temper rér ?lot“t 1%12“?:;1‘3; ﬁilo rlﬁ? M rox% scoC t:gn 10/ éﬂ‘lﬁa w(ﬁqum 105
1,4 - dihydro - 1, g, thﬁ;a% Eu%'(%()é out aney ﬁ /as sl,la en wi dro uy der 35

thvridine - 3 - carfyogyBiirfing &ad d),ntmu?d With ndiex- ghedaiyel r(m tbs. 1peB sq. RARDE ylrte L ne
- 3 - carboxylic_  toal heatmg wheteypph the inside remy + perajure (HR@ )- After About ¢ fnipdiethe
acid, 7 - cyan 045 re ro to ab at 80° fter 1ss uptake é( d[l‘hﬁénxtutg 110

@drog 6{
. hi
O oyt e S0 RS o, 1o S bt T £
benzyl oxy - 4 - OX@hereuponnlt -solfdlfﬁqbyllt was 11;164 brokarC i dqtassvﬂﬁ hlyyﬁrovﬂe -solaftn N OTRet filyehee

L, RS S R
ite spli
14 - dihydro - 2 8 ceoul rae aéf%d tal zed

1ato

ethyl - 5- 3 - CaTﬁ@)@)ﬂh@i anci'- fro*m:«‘ M Yi su e using Mg -

4 - oxo - 1,4 - difsbdo succeﬂs;v&y wuﬂa hydkOChloﬂo(Ochaxciql Awashed | 1 hshdiicaoae ziln,d8dned in
napht hyri di ne- ac1d£ tef @pdngilute O“E‘a‘r g ideyt gacuo 2 'EE 70° @ttﬁ 1eld 0.3 of tBe product,

b i . t wag the %EZ over ,an 5§Yous Ea - ca meth Af - oxo- 120
carboxylrc acid; ﬁ% carbonhate, vg:%vaporated h dro - &thrld}?‘l’ Ybutane,
- - yne e resulting sol GdcBstal- i position.
di hydro - 1.8 - nahhdryne@XWhe resuiti ida Gstal- 1 m. 3403ak0 hym 1l #ddgn

thyridine - 3 - cahiydailyltmedxanoaosud deCOlJrlzm&rthh%ﬁbal ?AnW Caldd. cfar @QH Na@e, C, 42.33;
T|

ethyl - 7 - hyerXZ: e S B thetl? 5 oFiqelIN 1% 30 18 roodihydio- 1o
net hyl - ) 4 -0x0 dé ﬁj K% #1dme mtnll 1&; ‘\1 1€ compﬂ@@rﬁr R 11\511% ate the -
carboxylic acid, zzma.pzlz chg.redine - - car boxykdllewing a@mdgunds: 1-1-(2-cyanodthyt)-7-

ethyl - 6 - hydrox Analy C{C%e%hﬁ H-nN’J,O ©x&-60; e @}jﬁﬂ = 47- m %rtfylgﬂg%wyetlﬁyl)
- 4 - oxo - i 8 - h

1,8 - napht hyr| & ne F-ou% gé%%gi%ﬁg% 200! boxy'F;pﬂll mthﬁh Ay 1%° 1 1(2- 130
ethyl - 7- acid, 7 - acetam dorrethyl - 1 - ethyl - 4- 50 rrethyl - 4 -
oxo - 1,4 - dihydro - 1,8 oxo - 1,4 - dihydro - 1,8 - naphthyridine- 115
napht hyridine - 3 - carboxylate, 4 - chloro- 3 - carboxvlic acid, 6 -
bromo - 1 - ethyl- phenvl 1 - ethyl - 7 - nethyl - 4 - oxo - 1,4- 4 -
0ox0 - 1,4 - dihydro - 1.8 - naphthvridine- di hydro 1,8 -
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24 1, 000, 892 The reaction
m xture was poured into a mx- thyridine-3-carboxylate. A 1 gram sanple of
ture of ice and water (about 2 liters) and the this ethyl ester was
recrystallized from iso- aqueous m xture was stirred for 30 m nutes.
propyl al cohol, using decol orizing charcoal, The precipitate was
collected and dried at 80[err] and dried at 80 C. to yield an analytically
105 C toyield 12 g. of the product ebeZG 7 di - pure sarrple melki ng
at 181. 0- 183 Ol'e(}];.ld ,\18 et ICIl I ) c1|| a X0 e R i

1 Io - na ine 03 Xyl
(6§OI'6I'7 )H 6.61: y 811%1 1 ;ﬁ‘ﬁl carbacrr%deggﬁ) ?1:,?’ %Edrg 7-] :’Emcthy]}: W é:thyl q-e?)i‘;:]; i ;:d

ro - - 1P - e-3-

C, 6538 H 6 7xztphtr,\;ndxw T8 cabBhsiate, TBmeihyht CHTIE T At omel MV aihgt - 255 ok
6, 7-di net hyl - - 4 t oxodi St—I[B -3t pglunyl)emlgﬂ]thls;— r:ealz;tll-om pexdoi 0d,4 Thighydro - hr,ydrm(y
- 1,8 - napht hyr‘il ,e H&Phtbjﬁtdﬁgx;? - cay e%r'@t hthﬁf tnEIrt-e3 Saﬂ?%irhevv@dldt lcool
and the |at i, Ariiat ed g Aospier @y W eg%dﬁ;[ 73 10 %&9 51 Hiagfid
was recrystallizg rtyruam |33-0carb02351 acid, Mctht ~ 2id; ﬁmanObm 1 yr- 1 - ethyl - 4-
di et hyl pyri dihet - cnatl)cohelmeu:slm d‘BfGGuGI‘-ICkhY -dkﬁar:taplahyrrume -3 75

fol lows: A nixt uff Oxyg;ﬁdﬁw?[g gz pfubygling 3- hggtc 1(47@%; %77 10 -
di et hyl N_(5 6- dea@ngd gig'xdm@ a‘; 5 box y& lcﬁ

2 - pyridyl) - a@ DQHfﬂ{& RpdiRNe3 _ carboRfi O%pARt N yrenerbmahﬁrpr@yes £r owam at ed
for nmal onat e15 Y (4 Mﬁn@ut&llQ Q1 evr] 7 C.styfyeor diby ro - 1,8 - Qtphbmds:e on -Eabbetm 80

bath, allow ng t - naphthyridine - 3- aCId J cthth 2{%‘“ - piperidyl)-

3 14 di - 1,8 h-
d er I’] Herr] N ergh xﬁ;y % J-( iy vprgpv 0; tlﬁl& - "arboxvlvv alc?td ethvxllapl—
Found: C, 61.41,difldiro na th dﬁ5 3- carboxyhcA &igl UUI-(XD Gﬂnbﬁbmxﬂﬂaetﬁﬁargm)o

di ethyl N t Werncid] Icmled @-{t@ocd{)t 2 O(ZI‘%%N%W-G em@t) -Upde- drxﬁlytihgg 1,8 - eﬁhtﬁyndme- 85
di methyl - 2 - a3 AELAN iy dge-j ¢ °",. FEci ?
col | ect ed, vvashﬁi\ a_gfiuf ol r§1§ j{”g e f fﬁy VAR ﬁ

et hyl acetate arlds ma;mdaymne.-rn|3ghtartaa&yﬁ80faeﬂr]czhyn57 5henhea4 edmt 01 1§Qr h@drb C.
and added, wi%h 5t rhrﬂlefhgfy -c; ethyly |4e+ er<0301 . ,872@qlphdfyr1@nd1 y13 6 cabadilivetaaig) -90
to 400 cc. of di%yf gL, \% Yé‘d‘ﬁ"e d"lfcef g o) 6_4’2§rb(‘)1
napht hyri di ne - 1 - ma hthg ca 0 hc h@ aéyrl";e 1& XHL
carboxyl ate. Fors anad ysi s na. 3rogﬂa.m7 Satﬁﬂﬂ o2o- vvaieopyl - Abacdﬁot-OIZ Eimrxcrra Ct gand
held there fol® atstut- 16 - drhed,f §t8al Itaplz’etidrm—omavfshypﬂlep 13 al goholic USIPlﬂLg fe-9%
m nutes. The heg tlﬁg&z ‘Errg.‘hydm ,gh\} %’hd Sepagy! 113 eﬁ’?ﬂsc ar‘“‘:f%llnd ne*gir i ed
at 80 C. t0 50 340 cardPicC Cancf 4étra 3eR add I'iemw- J@q Mbhil 2.5
g. of the producett;amathp 287- GRGS - Eerr aph- pht!hBeth‘OeﬂC-t nonetlm Xtur ez,o-the

t enper at ure dPopbridee -G, - yli Sonhyinj-dif. - nephii mebéutcmw@lg%rlt’q
C. The reacti One\% gﬂf qx% Qc zgft{vl Vdc:()— 3(1:}11v’d{& g vanmt v@lgmg OAE - oc);(;boxyhc
Cerr]Herr] N er7r] 2Qloty] 4 4 51 §1 3, acity ki 38 aminomethyl - 1 - ethyl-
Found: C, 63. 48dihkiro 5187 nablb,thyihdmﬂ»??: %boxyltcTHe- oxp Atldr-nigimt-€1,8 - naphthyridine-

2- ani no- 5, 6- dPneg flcﬂwl g gafemn Ello eth! @529 15@%@%%}%% gorbapg! gghyl- 105

3 mrh -
pyr i di ne_vas. pr A WS Ll Td A £ fe g TS o
(9.2% of 2- fludeb UX1.Idgo ML X L WiHdr6 ONfBal mabig cse©dam dex mepﬁ,rz €Chaphthyridine-

am no- 5, 6-di net h‘)ys)gger r7 dlt}rltgtdr:oxsatch I&%ﬁl d- E\r‘iﬁg%en% %?'tarf@mslz;gghg%:hﬂf? T?‘?dfg)omdu?g ?R)d
l'i qui d ammoni )1' hveidin 5 x% d 1 3 -ofS"
EXAMPLE 69. 60 ieﬁxvﬁh@gida eJ{ PYF 1 ﬁi&tﬂv@v C4dl6§d—’ g:tlgzla 7 = g 31\) 460\0-14-

D nmethyl - 1 - eI4hy|drhydx‘€» - 18X0 naphihyddine 83- dihvieri1@d. naa_ﬂ’ﬂlejrrﬂxﬁcaCB L Qi¥bd¥ylit ur e
was refluxed dihdrlis -acil, 8 phenriapht Feghvl di e acid,3 7- - eqatﬂmd dthvt - 1 - etylt-hd-
stirring for 520“1‘1%% r‘sd‘;er’x‘t rgaer%)‘r g@ft‘ﬂdﬁ’ncm;ggq dg hag-r.é ’%qs 4% -raplitkpdine A 113
m xture con- 1>‘2r { ULgya ! ; g mé%ths ’&a’m@rtgmé 5 0.
of ethyl 6, 7-di matzdayL-l.’B -eﬁab!yfhvndme - sst ¢arbroxmg 3t Ocsdb(ﬁﬂtal \veidt hed sepaxftmt edz-
solid. Two 4 -lagxo3-- @et lay! - ghrgﬂ t-Hy miethivinet - i35~ 1.4 |- flidydso-of
water was then Y gﬂd?,reore;‘y L)r 'i‘s”dﬁ’&r,lbl@yll PRl dingy caxboxgle 25806 aquedifs
90 Stirringemiine SAkbi.ON &8 6. ﬂ:ﬁi\'dfo-W' UERG 0817 - dRRhaSSI Lahiy drqyi.de
sol ution vvas he&Bedw,anhmvtlﬂme - 3 - cehthiciite dethw dridc hldivito -adisd: narmlwnd:& adsded to

occasi onal é thb¥eh 1t""’or dlabo‘%}t’ox"late Dateﬁé‘s %‘lr‘em XFh
xyl ene | ayer bvagf’dr %yrﬁ b(?r eﬁé G oirkE ygg%aﬁ;&fﬁgﬁﬁw it
and the aqueousgi &h‘@rxt Qkbh nelzreaat@ T ekt e}a@@ 04 21 ROdiehalscead 215
filtered, 70 ba$d cl V\Aettth 35 Ymethq udousco sAdi- um oftapidond okeassiam chriohge fandl 10at e
poured into %1 th"”d}:“fsqa utar}ﬁ VI’C ﬂl‘ﬁ ”P‘é@‘ft’q l‘%@)lwgt H%‘ orhiki op
The dilute aquec(‘) t'ocht BF1C "dci §° - QUPH e steam 5 13RS gg\“\ﬁ’tefo
was then extracted vvrth i ng preci pltate was col |l ected, washed with
chloroform and the chloroform extract was water, recrystallized once
from acetonitrile dried and evaporated in vacuo to renove the and
once fromdi oxane, and air-dried to yield 75 chloroform The residual
mat er i aI was d| S- 5. 0 g. of the product, 6,7-dinmethyl-1-ethyl-4- 100

e

)

a ~



105 Found: C, 63.56; H, 5.81; N,

11. 29. 1, 000, 892
25— - —EXAVPLET0: A on a steambath with
50 cc. of 10% aqueous 1,6,7 - Trinet hyI - 4 - oxo - 1,4 - dihydro-
pot assi um hydroxi de sol ution with occasi onal 1,8 - naphthyridine - 3

- carboxylic acid stirring. The alkaline solution was treated with

was prepared as follows: A m Xt ug gGeNt ai n- decol ori zi ng charcoal,
filtere e—t-lJ-I-J-a-L%—S-—-J—ng—X—g—g——gf—-et-hy 4- hydroxy-

aC| d| f | dtle mctnbn mc:nmewtsrpaurecdmbyajmmehlthyrlﬂxme E@rldxylate Al Erath samplapifit hyr |‘d| ne - 3
oRyq eftiee and srawr (e 2 leasy end ey g % g BenegyRdizt dpRdsor e-

Of d rb‘%jlta %J:fafl tod éxd‘?ﬂngd at ‘BW% élg ta.zl éﬁglyntﬁja b Mo
acet oRi t:rt yield 12U loNghe pEb@act, ethyl 6,paxt apbre ud?ﬁnﬂar -503.0c.C.of di net hyl -
col ori zmgylchhrctal ; 4andot-heh- dephed (@tr.).80[ err ] C for manm de was heat ed
W th stirring onga. swednm: cte, MEt & 3587,04, 616%, 10b1.t he product, 1,6,7- 10
bath for about 2 hours. The r&actli ¢h 6fBStHIr&77; tN,i10@8.hyl - 4 - oxo - 1,4 -
di hyds0 -thl, 8nermediatdVadhyl NENROH lﬂd kg i1 Q)ﬂrﬂuﬁ 8 RctidnCRerig Grne NApht hyri di ne
- 3 - caydesxyl1i8c- nagirhydidine msp ca cy-  reattiah edixt@e sIhadfdetﬁut cﬂlamgthaqueous
m xt ur elajgayas pomrg- @99"6@*1 SEORE | )CSWHIShSOHE? ystallized ff@n‘lllépwe to warm up

t w ethy, anuas 1? 11 I td
Wgr ::rgo mfotl elf%m&[lé C(;ﬁ e y é@ éiﬁnethﬁkg [(-%El:gigf:ﬁ{y el cqc gr r ]eC g

ammo-S 6-dimethylpyridine an

62. 06; Hboxﬁn&ﬂy)ené\hzaldzﬁc 861 was heated for malonate, m.p, 117 0—119 20 C. (corr.). Found

C, 61. 83:hoyr om5a gepm yth, glipwigg thepghanol EXAMPLE 71.

steasd bath Widedl. Caddofat C, . HEN.O,c @, 61.6F; H, 6.90; N,®,58. - Dinethyl - 1 - n -
propyl - 4 - oxo- 10% aquedig®d: Sot6445ilhine 78 Ay &Bxi de solu- 45 = 1,4

- di hydr & soltio contaitiqghsohy rdf diieetgl N- 3-then kllo@td to cbdD ko roond igérature 3@ M nut es
with (S,Q:-aqhmci l-i2c- mui}@amfsneﬁw@par etdrings Thobredpigte was collestedawaslgdal _ stirring.
e sy e bkl L Sl B S o e il
treat edmw B @it Abhlat Che G LU0G GARE 4T L 11t die 43 hydroxy -
1,8 - nesbm h rT mhmeaeratuarmhs tthee bfought r aztrlaoxﬂm of anelsisxw 3 bam@m;mmzrs at ed

3- car bo&agk & 9“ hel"ofhefﬁf r3g ‘§'I10b|’ Typiglized from dsoprenyl eleabel us

esulg T Emh P SR ekl Gt s 0 ?@mt&aﬁ%onat e and
was ol & ré, @tfert Aukd E@fing I mdoﬁqm@puéomposmo 5 cc. of

di et hykcf ahmaﬁﬂ‘d@ ViEas rdraetautle@lxmct‘hs al cohol , wusing decol ori zi ng charcoal,
and dried St jahdli 3G OO 8,81, RAM: ct;a@.ho;f@,rs.%;hgqngs. The at 80[err] C to
yield 4.0 g. (55% of the proFod@: Gricx#yria, wags \yaured i nto about 700 cc. of
i ce sgUCtphe6 infermeditd B3 Ai¥iho-5,6-RintethPl- = SPE. OBMion™ ard129—150088d 5 ¥RLEL b he

resul ti pgidindGae @teparéd Xt falldvs: MoQa re- 1, There vali thydbtdained B4 &. (9.2)@)pdttAyri di ne- 55
stirred ﬂ'amfgewﬁmmcmﬂﬂetg 50 Ct(n’ié’a'p e@%“ﬁpﬁétdéﬂeﬂslptrak@oxwl joid wkeRd, m p.

215. 6- Zigngﬁogﬁcg"fo ene f;’vlfs;‘ g%&% e prem%& Jwas warnmed on a

(cor 160) 2,3-dimeth pyndme during a 1 ute Cal ;0. Din@knyd et ehfil-er r §d-erac] err]: C
64. 60; bbr;loﬁ X Ed‘alctlloﬁﬂni?ﬁgf‘ vsﬁ\]s reﬂutxed dlhgdro - 1e8 nc?pht?yridine - 3 . carboxylic Found:

C 64 Srlt }sprngg (8 OUTO ?1 c Ccrion acid was prepared as 10 COﬂ-

oo BB AP Tt T4 oo OV - o ono
- 1, 45- deer waEntP@h d@ed\/\a&vlﬂ’ Qith UXL bo‘tfyﬁd’c Oﬁi ccé /S aqueous 80 8

nap ht hy lstnrdng;lehe- sOBmon @aqlebmdyd thh C@E | dotassmleawdwudewvltlthn d@&:hcht@d, iwithng char coal ,
{11 ter e sopregategr e RO SusrEn I e At Sdigte hot,

al | oved ggoi d Qm” Egeyﬂﬂ ﬁhhnag? S treated 21gg reokl tvhxytt:r ’

- et gl SRR e . sda’fmhonﬁiardm s ol e o e, JepOUS 65
napht hysqhdlometddmﬁlce tocempliyd g0 %Pre ,Thys, ddutgaquequs h ’Ghlm#cslr iThe gasild. The

esult AP sehip s o Sl o3 AR GUOT ARRle potassiun
was col lC‘E 'rf% evapbie @l ol 1€ @&nobd N ah&ﬁéi@éﬁ ioxane, aﬁda-ﬁ t@w@lad 300 cc. of
ISObWBylchldifﬁtbﬂﬂwTheaicﬂthhmtemﬁl dxseledcmlgnmfmm dum;rfevrmmahy,l land-4- 100ket one was
refluxedllw tnhwytomorm affmctwg@lﬁ so‘OdHed‘htﬂr‘er%%g %%?‘%@?%eﬁ*r] C. to

t

OF‘D

r_‘

L.

'y C 1
yl eld 63 is ract aé rcd1 gl toe?i.m:ll )giEﬁXél: 1‘@0% Ign\y (53% of
the prodi&ion adi %5 200 add ness and the residual materi al
taken up with di p L n ar boxylic 200 cc.
of wagser and 100 'J(;gld&a?d ﬁ%gl‘H’ Nr@ursg %éﬁ ggp {f:ﬁigz 176.0[errr] C
(corr.) Anal. Cal cd. for C[err]H[err]N[err]O[err] C
63.40; H 5.73; N, 11.38. 85 Found:
C, 63.61; H 5.41; N, 11.28. The internedi ate et hyl
7-ethyl -4-hydroxy- g. of ethyl 7-ethyl-4-hydroxy-1, 8-naph- 1,8 -
napht hyridine - 3 - carboxylate was thyridine - 3 - carboxylate was
obt ai ned prepared in several steps starting with 2- wusing 96 g. of
di ethyl N-(6-ethyl-2-pyridyl)- am no- 6- et hyl pyridine follow ng the

pr oced_ure am norret hyI enemal onate and 800 cc. of di - 100 90 descrl bed

p— o ~ - o, M I T Y 1



mal onate, mp. 64-66 C., recrystallized gramportion was recrystallized
from di oxane, from n-hexane using decolorizing charcoal, washed with
n- hexane and air-dried to yietd 105 95 from 55 g. oOf - T
2-am no-6-ethyl pyridine and 98 6 g. of -an analytically pure sanple mp.

g. of ethoxynethyl enemal onic ester. About 35 254.4-256.2[err] C (corr.)

Wi th deconposition. Anal . Calcd. for
Cerr]JHerr]Nerr]dJerr]: C 63.40; H 5.73; N, 11.38.
Found: C, 63.70; H, 5.46; N, 1100492 26 25

- 1,000, 892 Exameis 700 N0 - 6 - 1 byl Dy RLALAR s0 WSt BE-Locclsens] =1. 5992,
whi ch S AT dirhe@31 O - 60l 1,410dihydro- @&Esﬁém W¥roxideRtkibN@ith dc-fdayl pyridine wth
Th| s &8I+ uhpﬂthramnno— B-—e¢a k} yr iacid n@um Toouikaline solus@dram*d@dfvmbl owi ng the

o%e(ﬁﬂfr cpa@%%e B Tt Keao lwr@lﬂfaggéogm %f %loﬂé’c’ra stal | i zed
r1d1 - o Iate f) 3 Q’C[h ){, sultx l‘cc@c@acrc-ouﬁd to nelt at
91- g 1& rﬁmetw I’shlditd]ES 3t edeean\M'riﬁouﬁ) btaiunredd oxg a&ionﬁnl@ r asihg Otle- 193[err] C
di sti pqtqsrnlgn aqrbo]}@@.ag_(ﬂ €% 10§ d@cth;y}t @ol@gmgrwharcoal and then dried at 80¢ C. Anal . Cal cd.

f on, Vé&%‘ﬁ%g%l ste@ i}z 'f (1674}_2?f tRE p{ggucgzl 46,7~
Foundwas qg%; »intoh a 1‘{% ’rce‘{ﬁgd4 ridine - 3 ? carlb;rx hf‘d acutx'é@: Lbs 73.

act i ORated anﬂuneeremagtahmals rrﬁitbzux;ed osyxaer-mggm C. (corr.) Twith Eb:l’dyxbosr- 1 - nmethyl - 4
- oxoalloW@ t warnyjirt §q roogy temperange. Thhetioreacti on mixture was 30 di hydro -
1,8 - ﬁ%fﬁﬁt?fffr‘ﬁ“ﬁ?cn\éas °°§e“°d’céYF‘B’6‘§<yl ic treated with decol orizing charcoal,

filter ed, ded CapdsfopEePalNdll: a5 6£.64;| Bws21; A,nf2Lé.ure con- and the
filtrate evaporated to dryn&8®d: fhél83 Hi3ithg!42. 3 g. of ethyl
7- 88 hyl - 4- hydr Gxymleg1.  resi due wasant albah upthi nalwart ers ancl adidified 20

napht %7' gﬁ’r‘gé‘hyl 18“_“nap )%/‘\ ? anly:3egcet va@f‘&p geside whcéntrated
hydr og] o@ﬁréqa% aed 5 1 Wiiok0% adlihous’ pdbASsi. i, Hidl eﬂefdndassol ution yield
a yel nBwire RérRAGifR 17 at £. of Taryl ps, eait phbadde witl Sdecolorizi@ Shedobll rt@ekedn a steam bath

f oB5 1mkthydr- 4af ﬂﬂmroxs'wals%? comhémctm waislrredﬁlmtt rvcratfie’t omé cortcermagtét ~whi ch

t I ITE ¥1@§b§;§f}ry@ %us ota

uﬁm carqd?jﬂ was cglk;z:%t gﬁﬂg@ ta zcd fro {E‘:?iﬁ% I‘ usi ng
fWdmethylf & tv arc @ol char coal
and drﬂrﬁ@ brﬂ:i/sgﬁttoiCbaﬂlt fof Q] Rdufs) 'Itftie EOBOOBC yicRIN4o @0(56%2.2) obfhe peEhyl i odi de and

't hdo r%\u%;:s %gadrsaxgé @oa\gﬂéql & 5f e dfictit We’f’ ﬁwéhﬂrreé 3;% Ll Ig;ldlﬁg- 5 ing
react {8n tTT 88 1 t yaro I OX 1,4 -
di hydiﬁﬁﬁcda TH: mugl}‘jtétcangasit: Fﬁfegc‘%::z{w @xc%onghc v o1 de wecr)e added

napht hyri di ne Aa}%CIC %QP@[?? rplp620 N 1gfnl;er 1, 5 and 6 hours of
i) s

refI uxr ng. The re H(@g N )1071 Anal .
for e E]N[err]Qerrl ll—l % 12. 06.

tas h dti e
Fotf o %@5 5f14 Ningdd: 08; EIS’“WY ol sl T EWPLE 74.
et hyl 1 $h| @bhtBRidind Q g &t oﬂm aséad Uﬂ‘bdtéa WiR, dedlizing charcoall filtef d -
Benzywze éperledhyd followg: -A ¢ontaing - while thetf | alixweg e foi cwl,oﬁvaS'écddavyB TAfter
reg y’§§ eth -ethy1—4— oxy-l $- 4 chlor ﬁrﬁ;y Oacrdxﬁid gntht P I dine- from

C a 11 TcCl
rc

cd. e’ res

oxylate, @% roC
aCEt O('ﬂ lﬁteaﬂ]q fyﬂnﬂr rc!u ssV u'ﬁ;@ QMedled TeCTY al‘l:
omuagatet A&l 388 cZOp fGIisb ut;g: mctﬁyheﬁl&h\ﬂﬁSusﬁbt aichieking 2 c&rcgar

pr oce@wewaewmdbre@ stimingjon 3P hairs] dsqdngre@&hﬁ at [P C b‘em:c Iéfi et3<hy| - 7 -

he re 1on ev orate6 o dry- _ Qro ctJ 1 o‘ro _ _
tY(;‘| ness and the_r Qxal ﬁ a takc with d%ﬂ\@o e eﬂy- ca, boxy 1,4 . .
09 ce. olwgtcr anfd @&fch Oé;' Eﬁ”ueous ac1d mp H rr‘} é carboxylic acid,

| d was prepared

62 2 g car bo I 156% C. of potassium
- hygy oxi de, bckd éfj‘h ’ﬁrg]nd % 541’%1:;{2%8 cc. of vvater 108.7 g. of
2- benzgﬁI \{ n Lc 4Ll er le[ r]N[err]Qerr]

e th hyl-4-hyd - . £ 7-ethyl-4-
C 67 ;n; ; yﬁdaégc Q&I 5(Iéglaté rovgs thyrn(i]me - 3y - car%ozylatg wo';(s obta1md Found:
C, 67praihredH &vedad; stdpk s&rtﬂ: with 2- using 96 g. of diethyl NEBAMALEpyAByl)-

heg& e@llt%ﬁ-ﬂ@ﬂnyu%nah&om@q Progsdireyi prpineneptiylepemaigsnte and1800 20t dHyHPoxyet hyl ) -
-7

o )T ipe hél&l}ag, v:[t}qz ization _ fro nslﬁu ‘9 oxo - 1,4
n#fqrmam?%‘ifg g E;% &S} Qﬁf I oi};irx one é:rg!és lcﬁ)(go ? Lﬁ'g?%

- i Yoo Sacal sespondi ng 1- (2-
mal&ae,ar pxy44-55°ac1 d re\t@ﬁarmcepgxraﬁdmﬁm kva\/\ﬂeﬁgtanhei frdhy divaxy et hyl )

Iekpae rlelactde@rvnms(-charcoal p wesheslgwithe n-dexater 4ok eadf-dripd @(&ﬁr;bl W51 using 20.4

tu% A BT *rarang h%ézzfz et Sy - 7 oty

napht hyridine - 3

- car boxyl i c A’a‘cr%akds gr GaH II:"oun ﬁ s% z}%gis once from acetonitrile
of potassi um hydroxi de, 385 cC of e n ‘tWI ce from nmethanol, and
dried in a 85 150 cc. of wat er, 42.8 g. of vinyl 2-chloro- vacuum
oven at 70[err] C. for 6 hours to yield ethyl ether, 3 g. of potassium
iodide, and a 3.4 g. of the product, 1-(2-hydroxyethyl)-7- refl ux

peri od of 5 days. The reaction m xture nethyl - 4 - oxo - 1,4 - dihydro -
1,8 - naph- 75 which contained 7 - methyl - 4 - oxo - 1- thyridine - 3
- car boxyl | c acr d mp. 230 8- (2 - vr nyI oxyet hyI) - 1,4 - dihydro -

a ~ 1 o "



napht hyridine - 3 - carboxylic acid was Anal . Cal cd.
for JerrJHerr]Nerr]J]Qerr]: C, 58.04; H 4.88; N, 11.29.
Found: €—5F95—™H, 4-65—N, 1t315—— %+t =(2—=Hydroxyethyt)y—7 ——
met hyl - 4- pound, 150 cc. of acetlc acid, 0.5 g. of 10% oxo - 1,4 -
di hydro - 1,8 - naphthyridine- "~ palladiumon charcoal and an initial
pressure 100 95 3-carboxylic acid was also prepared by of hydrogen
of 49 |bs. per sq..inch. A m xed “catalytically reducing the.
correspondi ng 1- (28 i ' ith »H%%2ahove  product
benzyl oxy) et hyl conmpouagnof 6 Exaiypl@iné4 wap @i NRd f1rs09m tdteenV koi¥ikiede ol Edooi@.S
not de- usi ng paed gy ofctinfpe 23thyRyrividn z blmx I@td lid Zteommt&qﬂry@sm w%(ljlr‘én&
oIl € 0 1 V as ICCrys 1ZE
el Gl od, Lo O e T O MR e S ol e i 10
Found: N, 11. 625 in 2 -obtained 25g of a fraction 193° C,
N. E. =neutral equidikaligftac 120—125° C. at 005 mm.,

1, 000, 892 Angl. Calcd. f N,O:: C, 52%68; H 18.42,

EXAMPLE 76. " EFr(t:)noo yd alhdand nCSQstpg, 4@3 ﬂaolgﬁet hanol The
Cupric di (1 - efhyl - 7 - d\%h—n - 0XO0- lng(glmth%r sstlrr

at room tenpera- 7 - Behyf -1 MG 04-- ko8 r4_naﬂ§t I@Hﬂhhr ﬂﬁc re f;:nu{(nﬂﬁt(é‘rlﬁn& s 230

hours and the prediiibatied xbbluhyndme - 3Gaarbm(1 I am d weiéh picalpriving dchasoal, Ofilteeds :

To a solid was CGF:EIQ‘@ Efﬁ’a et Fl‘i’ ‘ﬁl’*féi“v’ﬁg tBC ﬁ% #mﬁmdderﬁf!a’iﬁ C‘I‘iﬁg
11.6 g. of 1- eﬁ()h)frr 1d1 { :B’tce e&?ﬂ S co Ea?edl’@ roéh g\ aci
S

met hyI - 4 - 0X0 - a'qu 'hy&ro de aoﬁmnal Hew (Récipit PhO pteibitate 35
cupric di(1- h adstaae ba(tihSle--1 {i cban-t?ﬁ Iwas c@lh;udi amliccﬁgﬂl acetbi tggysta?— -
methyl - 4 - oxo -¥hic 41me AgRRpudine ha %sso "Pgejcﬁg}%l“ e uhies S5¢ ar;?

1 d 3 than
400 cc. 1,8 - fsapﬁ%‘ﬁﬁrsi%ﬂ? : gi%%lde R4T oSk eﬁo?,‘;‘; @aeld 5 g . ﬁf Syﬁhct,ree%ﬁ% ol

was added W th stiikd jestgomBmixureSvadreRuk8d Gihﬁdtxi‘r]ngc métB0r-T 4 )- Wot h 1 ectamp&m.t Il@-n 40
10 sol ution cont dfenicngoBioB of metfl iedigsrers widalt atapht@@idine - 3 - carboxylic /yaid)

Calcd. for C[err]Hfterd ]N‘@rqc?‘l‘.{se?fr‘ffbﬁmg Nhe 7gy, 64340q -2 L-deprr.)-

Found: N, 10.60; Cu, 11.75And. Cald. for C,.H;.N.O,: C, 6Z0SAMPISEL;7, 12.06.

and a reflux period of 3 hours. The prodﬁ‘b‘f‘d' C, 6230; 7, 5. S4rNnd205. 1 - (2,4 -

di chl orobenzyl )45 4- was |§mdxvmnevj4 as |ts ot asiyi ditoride, allotg, ofcnitiesimt @dide, and

oxo - 1,4 - di hydro1 = ( @CDZY d t‘}ﬂ‘f"’rﬂe’-ﬂ ‘i'f(f darseéff Secaystallizipg] 55
from dinethyl - ‘{c‘:)a 0 re 9 Jd ]gxl ﬁkﬁ ep é?l%&c éora a vacuumo(;vtir}
f or mam de- et hanol sa m fu Sing 59I’IS @ - lﬁﬁ@p‘a estﬁé’tll}ée& 1 $o-

Exanpl e 48 usi ngp 38 Of/aéuoht@oxyl-eVd m@hﬁ 181)f L4 hedi ydoducl,8 - /naphiBfyidine - g—.

arhoxwlic rboxy 1c a p.  161.4--162.2°
OT ethyl 7-acetam potassmlgnﬁhyéro H"1 30nc 0 et nc'ﬁ1 COIT, c€d2 il
di chl orobenzyl) - ZAd veO8Oumer, 108414 bib DG OX{l ate, 20.2 g. of

potassium 1,4 - di hydro - r |n dr i de, 500 cc.
of ethanol, 150 cc. car%’ﬁ‘zﬁalc@%g%? Flﬁégn %8 3§B§ % grr] C. 30
water, 39 g. of 2, 4- d| chl orobenz chI or| Ci(‘ eﬁu an fedmmwit
a = 1 on -
B g e hghi &

e vinyl

Anal . Calcd. fogg a er r%H % flgeg,rlrl 4-
Found: C, 52.91; H)xo q; iﬂ'l d 17 , .- naphthyndme— ether and w Jeﬁfa dmg 1-(2- 80

60

by dissolving it ncaaa!&ﬁ;ﬂlc @cid wes‘ pdap)tedatbmlngttae hydroxyeth eoxhbomet h¥she éaaﬁmnmiae
salt of |-ethyl- mee‘z&r gé;;;’éﬁz :‘c‘g?aﬂ”é? }E\%jgn@em “‘&tf‘ Si!tlﬁ
met hyl - 4 - OX@y ~paphr Raoxyhcl gld 3@‘1", wat ra,ﬁ Hti ﬁﬁ to ttrile
about 2 liters an tasst hywdahxma 385 Zc- ofC@hAREIX Yh ddthza'aCﬂr tWatSnol, P&n@- dricll Ni@Na 85

allowing the sol uISD(m oft wter,C478 g. oFfwinyl 2-chlprar ewab!;n pNYP° L. h‘grt6 slmirutmmhd of

61.0 g. of result% fredigniof agtasiypado gproduct, ] yh)-7-
di ssol ved in 6095 tg:% Ji@f%i ?h reacilonoﬁtnglre tﬁéth&{\lggs Of(co- 14 ror? ;(1)?5 &
n- hexane, to ap hobmﬁu@awma qa Ofdig&o 6. @3- Of34Rhe, aﬁrrd with deoaﬁé)sﬁsﬂ ed in 9

vacao at 65[err] GuapltayridBe Rodir-scatboxyli€Oacid w800 cc. of ethanol, heating the
mxture to yield 9 g. of uhe quadestc,.H heoN et H, HEs; &fﬁﬁm

di ssolution, filtering the hot solution, Fougﬁu@aﬁﬂ?ﬁeH a5t NoflLIs. - et hyl - 7

- methyl - al | owiingt_hgydrdxbdikydt-e7 talqupl 41 Opalg U0 AObeickde 44, 0.54. of V%O -
1,4 - dihydro - 1, c&o- n@.pf’dﬂli}‘;ifol il)8e- naphthyralliml- apdlladmn gn cHarcba) asd anuhnf?bprcssure 100

several hours a3 xyqlq cwasaelFOd P 2of YQ'@?“G’ é3 lbe peCsq. inch. & my
tenperature. The S §ﬂ‘ mg pom with the above pro uct
tained fr the vinyl ethe not de-
2 ﬁll[ec ?—lterrr]maerr .

65 Anal 16&5%thy @d’dl’ er r

C, 53.30; H, 6 N 9 83 Found:
C 2301 1 o B N o godn Cald for CHNOL § TERANPE 550,

washed with wat er, dried over anhydrous 80 1, 2 N.EEt deythab Bgivaledd S( 1
- ethyl - 7 - methyl- sodium sulfate, treated wth decolorizing 70 4 -
oxo - 1,4 - dihydro - 1,8 - naphthyridine- <charcoal, filtered, and
concentrated in vacuo 3-carboxyl ate) was prepared follow ng the pro-
to renove the solvent. The remaining solid cedure described in Exanple

17 using 16 g. was trlturated W|th warm ethyl acetate and of ethyl 1

oy N 1 - o r o . '



1,4 - dihydro - 1,8 - naphthyridine - 3- tw ce fromdinethylformamde to
yield 2.0 g. 75 carboxylate, 1.75 g. of ethylene glycol, 0.3 g. of the

product, 1,2 - ethylene - bis(1- of sodi um net hoxi de and a reaction
tenpera- ethyl - 7 - nmethyl - 4 - oxo - 1,4 - dihydro- ture of
123-129[err] C for 16 hours. The re- 1,8 - naphthyridine - 3 -

carboxyl ate), mp. action m xture which solidified on cooling was
244.2-246.0[err] C. (corr.). 1,000,892 90 di ssolved in etryl ene

di chl ori de; this-—solution Anal - Calcd.for
Cerr]JHerr]Nerr 1 O[ er rquﬁ:a 76.3. 67 H, 5. 8fnohpdratd ib. 398 cc. of hot methanol The
Found: C, 63. ?§3 ‘gi Aghyl N Irﬁz B- 4 - oxo- reacuon tmxtglre was ‘s;lrr ?pz{a-

ours an recipitate ue
late and 13 gcar&;yl%e) a?tph%ArQﬁi éﬁmyﬂogp ollecrtsed anﬁ%inpd a vacuum
di et hyl am rpp&eEY )comaiding  1@I6hgl -of W&Eyl«heaBQ dt 'VORIT, Qdvbrn h&€ Plas Ahus 15
123-129[ err] ©&hyl7- 4 qretohyll4 - Aibydwoxo 1,8- lobtameddioh dﬂfCIhC Pﬁbﬁ‘&% cufic @ifr 16

hours. The ext® @cid and %%pﬁ fthy! - on
pre- propyl aff é"ﬁ%"am“&%?%{za%q uhditéﬁagfi a:g oL hgt%%”?:y r;:f‘;‘nilé’ :

m xture of 1d 3soGuiorD toniinfhgl 5.0 \6AGH Quprid eersr@mal ni ng nat er| a vvas tritur ate

1 - ethyl 7 - met h¥1|n1 c‘ffdf €O Nlo fu: Mimes; W) Napeetone, filtered, and
recrystall ?zed once 105 OE dro Fou’bg BN 10@3}M§]MES§I ne - 3 - car boxy-
from n-heptane and on acetone to h duct
17000, 892y chtlns 100 Wb oduclis BT B BUR fours Tre ot g

m p. 119. 4- &30. 8fer dh]lydro C13 - ngpithprtidteo pyoko) the dkid; retybyllized fom diethhy| - 4-
(corr.). 25 3-carboxylic acid was prepared following the formamxdc-ct}gnol an@))@@xed ag 64° C. dp hgdr o -

1,8 - napht hy rf)gjii described in Example 48 usmg 33An mo Eﬂ?lyt?(g, ¥ lcﬁlo of the product, 7-

robenzyl) - 4 - oxo-

7-acetami ph=

C err] H err] Nhgddi c@xrbﬁs%late hllg pota'Ef , - Mihydk ,8 - naphthyridine - 3-
Found: C, 66. bdioxidk, 80 of\,ethifal, 180 cc. of carboxylic acid, m.p. p49.281 .C.
oxo - 1,4 30 dv#grded & of 28- dlc“h%?b?‘?ﬁﬁfﬂ"ﬂ‘iene(wﬂ-ﬁ- Ethyl 7 - carboxy - 1
- ethyl - 40- oxo- dasblul fat €, BNCEN. QAT 343]; &,rj05CN, 11.54, 40 10
1,4 - dihydro - 1,8 - naphthyri di neFound: C, 5291; H, 3.97; N, 11.66. EXAMPLE 82.
carboxyl ate was prepar @edaage 7al | ows: A 66y dissolving B Ry$400 o of-hot absolute
et hyl ner capt oc a";hb@h pthylghtcamine saltgqxfamm yar t ptbamolohd &0hy|of hot water, concentrating 55
1- et hyI o a)%b 9 y) KQ - lbé dro - - D the 1re lting d'plﬁyﬁ o) aboug_d28hters E

thyr car wa 1y T ]
1,4 - di hygg< a}r,efd ddmf@m M{u&n 6frlﬁs(] g ng rgtsm glli?ﬁtate :slog t&go e Wwas

prepared as the a-nﬁaafsww iatee0 WA Sf Bdl Siheded edrsi Wwittabsdlud tthaolGihd tlfeﬁ)rnlh@%ﬁe, To a
suspensi on oft°130h0© S?Penmn @tqﬁllgégt ofj ghe E@'r;g ;10385{15;@661 Gﬁf¥4 7 4;;?31?1](3@ ém;%} B@rsge. 60f

wat er. The - cool ed

eﬁect ﬁltem ot ' solution lucamm t - - I

to 10[err] C. fony fﬁé b S O b 8o L, B ond SR B ﬁ‘@yl 5 Tf’i;éctb oxy-
added with stanﬂraumgng i t& beard| fop exvdral Cass @veB-caboxidat ecid, anbOOzazﬂ-z .0°cld. or of or m
was added 4. 8that tempeeanjrey dlhe fsalg Famfeprpiadized5(cgrryy, of potassium g. of of@alyl
chloride and t hedrabeSukd foa (@, 8, 3%0,.C.H, NEX NN GRS 6. shhay, b@pper at ure of the
re- ture was refluxed on a steafounppaChs3.fn H,30420, 988ti on nmi xture was
kept at 10-15[err] C. uskbgieagldi tional 2. Zasged PRV, @ficd0X%d: YAnhedidor bele

an ice bat h Atl 23(Ethrvilenut th(il Atedy-al smith{)- c pdivmwvaglfated dedtcaf sk dcolarizingt es and

1
RN D ol aare*ﬂ“?"‘i%m”“? o ﬁ%‘éﬁ’?’%&%ﬁ b e o ORI e
S, trivtrdt thyl“acktate
an reactant. ofRedhjzﬁJx: ?uyx;ll Was. n(imo;nut- |4nu hg’( recfystallized a&vgllfﬁomcn%aismmmwhd ags er
all of the Fﬁoob‘assi“mﬁr erL8 -mapitheigingpy fm@adzmﬂmlfomnamdaﬁ@ylelééload 55 25
manganat e Fad

é&ﬁ%ﬁ od el %f%‘aif’ b S Py e *ﬂ% ke
mer capt an addfe "of 123—oXIQIS 166 BUk hafriyatiand s OVoibal @l mihe
m xture was sicudnrmdtuarvdxcals&dﬂm&dort@olegaaa@I 244.2 dsta?wcn@ortvhe t enper at uress o

ri se to roomdisyed iy ethyleyedichloddep etiatolitien  overni ght. A smal | perature.
The precipitated mangatgsaldl coti CLH, MOOLITE 6047; IlSEsubl ettt eri al was
filtered off was filtered of f aFentiah6HO6MELHAIMNer163The and t he

filtrate was evapor at eéziveLelgyness on  601a80ind 1Bl gl bABFiethfRdinopApaming S1over e
conbi ned d N stkaﬁtthﬂaﬂlhoptqyy%r ell dethylbr wasrhegesd mcbnroeshatlil}ept at 1239:6126? fied

wi th conce rat thy ‘%‘1
ar "o S TR TR R e

from ethyl aI:EEtaﬂG- 1{ ak@tifl 200 oxo - 1t4ur@ WaSh 6@@he lt@éﬂ?&xﬂ! 8aystdliBed ok®| @5
room - cc.) uUwilng 88colepkthyriding - -Charcubab- afiein dricpeneatnd3buce divth ptvene to

precipitate was then coll ected, washed 80 C. for 2 hours to yield 6.3 g.

of the pro- 65 with alittle water, washed with acetone, and duct,
ethyl 7 - ethyl mercaptocarbonyl - 1- air-dried to yield 33.9 g. (68%
yield) of the ethyl - 4 - oxo 1,4 dihydro- 1,8 - naph- pr oduct,
ethyl 7 - carboxy - 1 - ethyl - 4- thyridine - 3 - carboxylate, mp.
189. 2- 190.8[err] C.

(corr.). 70 Anal. Calcd. for CJerr]Herr]Nerr](err]S: N,

~ NS ~ ~ ™



Ethyl 1 - ethyl - 7 - hydroxynethyl - 4- bath. The renmining residue was

triturated oxo - 1,4 - dihydro - 1,8 - naphthyridine - 3- wth a
smatt—amoumnt of —ethyl acetateand-the 75 carboxylate was prepared as
follows: A mx- solid that forned was coll ected, washed with ture
containing 3.3 g. of ethyl 7-ethyl- <cold ethyl acetate and air-dried.
This solid 90 nmer capt ocarbonyl - 1 - ethyl - 4 - oxo - 1,4- nmateri.al
was then boiled with ethyl acetate di hydro - 1,8 - naphthyridine - 3 -
carboxy- 2%and the hot mixture filt&P¥P%2nost of the solid | ate, 20 g.

of Raney &hé&k% @nde HR05G&ur, Ah.3-glekhs. NRLRRQ! Ve p ThBio 4l sbddoat g, on ™
cool i ng 8migplpymol 1waghyl eff Uxedlylon4a géepm bath with yielded a s

crystal | i neoprbtucdibyddai -c b8 wasaphtbyridine- stirring for 3 days. The reaction
mxture was cryst ahdii cod. agat,m.[N,0m ef byds; acatial &, tenyield 95
filtered through a sintered gl asBouhdinReb6.340 H, &-32; B, 0t | quantity of the
desired product, etBylurr s1.nMOVe the nigkelycatighystys I gns@uabyst rinsed 1
- et hyI - 7Ethyh d-rcaxbpmyet hylethyl 44-- @0 carbbyydhic, m.p. 24W-t23F €esh et hano40 and
the conifl aﬁ‘gn I,ﬁ%ﬁl Fif{}ﬁé‘?‘b’ﬂdmi g'83- h hyy i & LE 83 t C-arb gbmf
vvashl ngs hg aF‘@ ﬁ% ?K % X oo | G '174 O[err]
14 -}Edlhydro -1 apht @f ¢ el ]3|§Jrc%fb621ybjf Msl QM as N, 10. 14;
C 60 86; dakbm&la&4was suspended in a mixture of follows To a suspension of 100 g #otind: 45N,

10. 19; t§ Be cq_4)f p}up 1\%%66 cc. of water. The 7 - carboxy g fYF‘Ill - 0X0 - 14-

- 18 - di - ca b
2 to 3 mi rua‘aé%wu}é;t hlgﬁpﬁi‘hﬁ S BLEE 00 . e e bﬁelaEaZd ,
hydr oxymet faybd of 40 ‘muﬁl)ffl@ 855 fhtaseh@l Vedit RNl dhidgde wasth@eaammgueﬂ- for 110
1,4 - di hymtrmmngandte.8The feamp rq’fdthnere—— ®rc vanatfved 2n A ngte sbagndAt h

et o PR T L R SRR S s
al l owed t GpqR o§|“9 Voo Bt GO R eSD! by s mimb SorSt BT orid Slof i Ol [ ows: A
m Xt ure Ofstl&mgt | Siring@ Svasracharimubd gfof | yh arhetingG Rifluk ngSMml@ydfnanued for smal |

portion ofadﬂlh@abhiqsé#f{)eeslt efr theappthssitBy/per- chinotcs @Oreacllled reactigih gnixtwlqi tgeled 35
an ad bee d W
pr eci pl lxt%] then allow@géfod s an}gsove i) e mr\ég&d wa and & wec?]t%a sﬁ\ncl
tﬁnyva Gﬁ: rr'tgx

col I ect Ed, all\@@ﬁ@@@ 1eperet8R b Yﬁ o rodin t€ koo e overnight. A small
1, 000, 892 perature. The precipitated manganese dioxide amount of insoluld® material vae @li@eieoff

recryst aZeﬁéfequfean g@?b‘lﬁt‘é‘ﬂ’e # néhe  andi thy prgge wa V&"’ra‘eﬁé?ﬁg e prli e - 3 -

car boxy aiifﬁﬁ’cda%?m ERGHIAR Nl e fﬁg’, adbd R KJ er, e ol M P

258-260[ erd|yiefd a pale yellow precipitate. The mix- Srecrystallized froth Niyl acedate (ab(yld rzocxyrret hyl -
4 - 0x0 - thuredwas cooled overmght in a cold saprma] . ccCailsiogl dccbkmzu@[@arp Hirgdr drjedaer r | Of er r]:
C, b58. 065 a}qd tl& mepq: wg_s grollected, washed 80° C. for 2 hours to yleld g. of the pro- 6 Found:
C. 57.98: H %ﬁzwq A %2 ith acetone, and  duct, (-:Lh)I 7 -Ef)t‘{%( E rbonyl - 1-

dried ylcl 133. A vield) of the erhyl -4 - oxo0 01,8 - naph—
hour. The freRE] i @R M Xtaboky WAS dHYEN4DOtERTh - 3 - catboxylafiC eh@Xyp®iAy| - 1 -
ethyl - 4 - oxo- into a mxture of ic®0&NE Watrer with stirring, 10 1,4 -
di hydrore 1,8 - napht koyed. décne, H1,.8:0,5 f &, Isasves] dyp. addi ti on of 20 cc. of
acetic acid. 20 car boxyl i c ateddwas 8p9;:epatBd by acylating the The °

m xture was stirredgxaids 8he precipitah were cfafdrk&S ROMGHRTon’a B oxynet hyl
conmpound as Ethylas cahll eCt ebydroxparhyst a4 I i:azteditcvmcmemﬁg mcmdua sas triturated Ol | ows: A

m xt ur e, co¥e allg‘? rf%‘gi@ -0 aeghyﬂdme Plé ouggpf] ¢ ‘Hat?- h“dv‘lb%‘léuo at
carbo: ¢pa §; m i
70[ er I‘] % nire c 1 35 as Ryl ﬁﬁt h% d cthy (:;etﬁg rfdcz Jd '?‘lhgﬁ solid hwr s to

yield 8.0 @etca@%ocaﬂ:hiﬂ%ll prad *cél- 1 4 | RYreki20 was 1h bmleaaiﬂ Hﬁ'adétaﬂ@ - - -
car boxyl i cdihdpet bk ntathhyhdme -13 - cablxy and4hc—hoomturc Iiltcttd Bt of the @iid d, 8 2 g.

o i e s B R i g
169. 8- 171. fidfert I‘tl]v'm@'x a(«ﬁm:lid‘d gass funnel to re- a qmall quantity #\ad dcsnﬁahﬁﬁluct,f ddiyl
cler ] H{ or R el g & seopy Lisan bimgeel Lon i
mat er i ags V\%aSh’% D ’ﬁ%raﬁ dm E%dcamon of Wi latc mP 173. S—éﬁf)o C - carbanyl - 1 -
ethyl -1% - oxo- d‘l'"d&&ﬁ‘éd é‘ﬁoclt}ﬁg stﬁler}%%)gpg@@% % o 300 45 1,4 -
e et OB e g S B -

. droxymet: X issQlv contin g r .1
e o Bleb Mk Y Bl
o a**éf“’“’y'f‘f“g“ﬂ%a’%f°té%m B e

. ueou%aotassmm W&dro‘m{e warse ]d 01 lecteg Yaéhe Spccgssive V{lgl%aéetr énjn ng‘. a g

decol ori zi }

r coal
and a second tinme from di nethyl - ture, then warned slightly on a steam
bath formam de, washed well with acetone, and for about 5 m nutes

until a clear, pale yellow dried in a vacuum oven to yield 14.0 g. 40
solution resulted. Stirring was continued for (39% of the product, ethyl
7 car barryl -1- an add|t| onal 5 m nutes and the m xture was et hyI - 4 -
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Found: C, 58.03; H 5.02; N, 14.38. 60 EXAMPLE 87.

days. The crystal s that separated were 1 - Ethyl - 7 - nethyl - 4
%6 4 cottected—washed—wttr—absofute et hanof —and dirhydro - 1,8

- naphthyridine - 3 - hydrox- air-dried to yield 26.1 g. (97% of yellow

amc acid was prepared as follows: A solu- crystalline sodium1 - ethyl -

7 - methyl - 4- tion of 13.9 g. of hydroxylam ne hydro- oxo - 1,4 -
dihydro - 1,8 - naphthyridine - 3- 65 chloride in 75 cc. of29 met hanol
was cool ed.. _hydroxamte and it h_shaking.-and cooli-iig in an

A mxture,erm aéc@btﬁlgna-:‘froﬁl gbsol@f Gl Ufihddro - 1,8 - daplehylidihd1; 3 wicdrboxgliccol d

sol ution egntiaimidng #6d 2he désied] pr-odu?‘t,- 3ﬂét¢’ry|253—7450-° ®xo - 1,4 - dih¥ydro- *
g. of sodfumhitet hoRrygarisigsot ved -ilf-75 cc.” 1,8 - naphthyridine - 3 -

hydr oxamate, 2.9 4nd. Qafed.nfet BaHoN.O,AfE,e58.06] Ho#Bhgit H&%ni xture to cc. of
acetic acid and 40 cc. of water s Q07?8 Hst-&Hidi H33n ice bath for 5
mnutes to ensAg;eVrh%;ttyzxfunad and vvar medhoutr ahesteecalgn bag&hgm%h%begred

preci p| tat i 7on Agpftox 0 bt 2 lo: v A et? Bt ign
it B ol S e AR, 0 S et B

in an ice ly i AUt WRSed, recrystmﬁiebydwme fhm- 1s®XO - 1, 4 -
di hydro - fdlip Amﬁ:trh:eccbxedmng" &5 gséfal-| ipzepd alfohdyrand guiedt ir pacup @t §0° C

napht hyri dihvie 7 31ydr° réo';'l’ﬁ 150F %Eouerts é’felr‘?ggo Hlé’(f,éll‘eo‘r dyit ﬁ har coal ,
washed * WI (Rl' 29 o?§::et1c nh %bgﬂ aﬂéaogl@n]% eﬂa t fn@ sha ‘B‘thacetone and

dL ed 1;]0 p 70[ asivdamﬁﬂ oQ\éEdﬂeaﬁtb;téthg(r) 1V|a(gi§,r5@ysfsgsanhgt ef°|¢t§®rred i mredi ately 4
t hrough a err y C g.¢c 1Ok 8d PEsoduct sintere
gl ass funnel. The |It<téaqcrde}s°?$‘ 576?13[)/ N, 97aethyl - 4 - oxo - 1,4

- di- rinsed 30;.cc of et har}QJ ! t;a LM, 20y dr O warks 8 -

napht hy’P' di gy By~ 7 3 c:x\-% AMPr QK%EHVIE - oxo-b|d‘téﬁfle fanli t ] tﬁeg)fuﬂﬁnsigﬁr[ﬁur&l indve@d t45 st and
at room 1@cl dijhydop- 1234. n@)phih’i:stct:ﬁx‘{x er¥] c€ of(zsoxr aml)mrwrrt hyddande TOTIgE

t enper at umquvﬁatag“st el Ffb% . 0S¥ ghtnthc resultmg
Anal . | ¢gS © gj ﬁ 9‘% [..él? Jh&g é;?f pﬁtat waggol &ed oy a}éﬁ ce 17. 00.
Found: C, cﬁ)gox » of hm Gride from dlmcthylformamxde using HXcANiPtikg SRD.
To a sol Utvdai)ﬁhrﬁd)rﬂdiralﬁnmﬂtgesgat rogl. tcmperasod:humalland1®5e”0nd time f@tnhfiztnethyl? - et hyl
- 4 - 0xo ture,Jthep wargedyl Jfgﬂy » h??f’ b _formamide, 8:53“‘1 “(’wénw@‘ gﬁjﬁ?rﬁ and di hydro
- 1.8 40n%y@W§ rﬁ%d“% lgwasg tinue 1f ﬁ% El;a}?ﬁé ;an LRALSS ethyl3 7-caxb%§§'l éxami in
110 d?@fc‘{l I~ Ll Q(ﬁﬂlt mivase {S){se[ib’ﬂ'l’yEd4aS)‘<rf O|1,|40Vtﬁhydr0201(;8 € ¢aphof 55nat er
was ‘added t}icﬁ ®uporall caceftéam bath to remove B@¥idine - 3 - carboxylate, m.p. 280.2—

1, 000, 892 most ofifisy ehcpsyldiquidk Tho seppipdng (29¢2° & Py Rith S5PPRPUY i ed over ni ght
in a vacuum dessi ciad/o€Calddofor C, she{_m@at edssldd Hy 1@2nNxi43e was stirred at room
yield 6.3 g. of the product, M- G B 502 Nt Wfferat ure for about 5
m nut ese0 The solid Ethmeros0 1,4 - di hyddyo Thel, <8ystalsna ht Feyarateli neere
col | ect ed@hw%sﬁths]trﬂ -Vil thpié?ll%geﬂl 1,08 ﬁlh%l t lecr,gd,-twa@md w @l‘ﬁ )ethanokéél oxani de

m p. 195. Gieo obS ndt R ¥ IS t1 di A eh90 40 err] C.
(corr.) thﬁ'c (%?l W ch a%b\ylar‘nmc hydk ox};St_a 1,4 - dlhl}LdI‘O - 18 lln apiteridin€CaBcd85 f or
d er r ] Hserchbieeinr jﬂce rdf]met}@pol S&s ]g_aqlcdH hyﬂrogaalatcN 14.5

Found: C 84 e i o o T meke, Gl 135 seof g e
residue dee 5:!1 (}sﬁi é%égk%e ?gyh lthyrldzne - 3-f ﬂr%‘{ama 257 - (3 -
car bet hOX)%f “m anole zt‘llowxﬂgl@lct ARk sl &l Bgadﬁitd(hdtﬁ’ @nCN\IﬂE ot ef waeedvat 0% 1 25
15 4 -700%@nd inlgndice balh toy dr mmutcsltOBrnsurma}mnﬂd ardorarmeg gl atSF‘f@ﬁ bath If%\ﬂ)é‘t‘it to stand

overni ght paqmpltanon tohyl"fe i ride solu: The reactl Iéji r oom

t enper at urné)ertlh clmﬂall e 62 é&ﬁ E?i:nqmy&{' éi%ryl ; i%lﬁgtégsbi&tié‘%mce rliowsd A mi xture
cont ai n- ,ﬁgsm@t ahd i Be cﬁ)ﬂb&@]aﬁl irat160 ms ﬁsmlgl écbledkingr elor SI atrashed with ngf 48.0
g. of 1759'[‘*"')/"'16‘1’?“@)("@5 t?d%?@;n dmte urg _shakgry z et?%rdgllcdglfqr r@?“f I“b A gY’f £hnitrile,
and air- vlgoro% ﬁyﬂ(ﬁunng wh:tc L%:ggggg yl' mc hléd to y| el d

23.3. 9. (3@% _ &d1 and d nadp Kﬁyrﬁﬁne -Gif h}lﬂroﬂihyib chl ori de
was tr anspimed Ailtratch fere afl@ved 1€ attddedt hamz/ ac1d1 mp. eZBth@A—zM 6° C. deofrp)rvith dsn MO st eam
bat h f 080 aboperand® ik sropressd flask for ey 4 gomgositiotj hydro - 1,8 - naph- The

reacti on m xture wask\apdrat@di,2.0dr ¥ 58.29\H, i 580N ‘I)l 00 1 - chloro - 1 -

phenyl et hyl ene, ness by heat FovgdoR> 88.%s dhriBa h.1 4 the syrupy mp.
178.0-179.6[err] C. pgo@if 83.. 35 To a solunoﬁrtarltaml@i?.@@. ofiwgiﬁlné 1-

derr] I—[osrr Gl Eiﬂvﬁrt]’qreqﬂry] 4G 0>~09~ 2,6* Mhyl 7,734 methyl - 4 - oxo - 1,4 -dihydro-

Found: C td8)8 rlﬂ\? am} n: wai1 y?edl:; d-asf Oé(ﬁ)e-c.%lb’g ﬁ&: Z&Jd%gxa%Ea@éti%el 0

Sodi um ( 1. %Gy AReEemie SELTERAE f) hagnet i c uxmgamxture of 1.9
g. of the above stirring in 100 cc. of liquid ammnl a contai n- et hyl

ester and 25 cc. of 10% aqueous ing a trace of ferric nitrate. After
the blue 40 potassium hydroxi de solution for 90 m nutes. color had

di sappeared, 5.5 g. of trans-2-[7- 65 The reaction m xture was cool ed
and the (3 - carboxy - 1 - ethyl - 4 - oxo - 1,4- supernatant |iquid
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cake which was broken up and triturated well 1-phenyl ethyl ene was added
cautiously. The with ether. There resulted a dispersion which reaction
m Xtur-e—was—sti rFred—for abeut—3645—was—separated—by—Httertng —several
times mnutes, 100 cc. of benzene was added, and 70 t hrough a
sintered glass funnel. The solid the resulting mxture allowed to stand
over - was di ssolved in boiling watér containing a night. About 300 cc.
of water was_added and littl'e potassi um hydroxi de. The sol ution was
the resulting mxture was heated unti B8 ~ acidified with

hydr ochl ori ¢ an@adidd. ﬁn&)ploﬁshepales GhilodS s6lidS Siey afler@ftl A0S tyacktim tlRQichenzene had
50 .resul ti ngepathiet en emlxpmt wiseting@st ool eidd6l} gr ¢f-the plodikt, [Hethgl-Tahéthyl-The

sol uti on was t*;‘i‘ﬂe B she inutgss Tge solid yi g le‘lz églhf’qfeéml Sac A ?ﬁ?i“byﬂg Fd,
washed wi th FREHEDE J%Ealﬁfaa o’ T Eﬁraﬁé 5&@% s nactoneand
dried in a vacuum ‘oven gt % Br A I ned chloro-
C. to yield trans- 2[7A(’ E?dbg’iy“ %E%y ’458 ngr%, ’gl @Sgts were dried
over anhydrous oxo% 1, 4 - di hydro - 518; ?‘It rc 0; ny(lé)] %cal cium
sul fate and evapor ‘2?’_ n g 'N?}/I ne,
mp. 245- ;s 4s 89 aﬁh aixloﬂl%’é’ssapﬁ Ed ho ﬁﬁa‘ﬁsﬁe m‘me K éeo‘v’gﬁ% ZSr]
C., which Washynﬂﬁ;zl)]l nit hh‘-lor 9I1I -opuerrygthyltxfel tm«mt edlpmﬂnh V\Hteerrgsulﬁ@cry,tmiwal lized

fromacetic Wasp P”é‘p‘a%s 106 tc°ff‘m't ! ?‘B‘T Pl*‘F‘]lIé ivon COUCCtedat?chFta!rm ng
decol ori zi ng q%1 ’na arboxyh c;:ﬁad tove;lzl;n;x; s g (3 ai 3::1;‘.-

acet one ang 3a'cx 'Ei ed i< |tﬁi ltchlendérﬁ UCHans - 2°- [7- @ - ca ethyl-OXO -

- phenyl et hi g}lﬂred onla s{eamtﬂaghl for- abdut 40 eipites. 74 ~ phaen L4et- hdl fo - ﬂ& 4 ndp 1,4 -
di hydro - IFER URyieqTan evaporged todiryry Yildl;ly%_f; tliyyhprgiethgens, 3 -
car boxyl i c | g VR 208 9B 3 RG1T ety AP &he\ﬁgusp priafal’é B$° 08\)05 acid, mp.

237.4-240. % err] C. 4wbrGalcy. for CuHy,CIN:O,: Cl 9.26; NN&% Cal cd. for
Jerr]Herr]Nerr]Jerr]: C 71.69; F‘i‘—’fld4(3143';*38I\FI 0.
Found: C, 71.38he r'espom;@w id gasogatamed by Sodmm (1.5 g.) was dls@WUEngg_netxc

di othy! “Sul 1 dEBTg 2 ort el S eI o PR BT
oxo - ﬁf BERIR: by RALD SAbE R 0l AKGIEC . ¢ Eedea s;gm,fcf ans.2-[7. N68t hyl
- 1,4 - ® reaclipiB nuxturapm hgooled:hamia-the Tcaer arhm;s dbt athyled4 1. &b -gl4-0f the

pr oduct , sgpegrgfa 2g dogariednr a‘b’éﬁ’é’f" ?@htilmdmylékh | chlgro- et hyI
P e fﬁ‘:ﬁdi“%“?dhr ST SR e T
ing S

met hyl - 1454 was Jichat fﬂ&es, cz of begzené)tvaseid 84, and 70
4- hydr oxy- 7- tthnotghommeateh y#lasq f@mnel. The aplbioxtgmt aiS'étmanlgturelilEW@tB[Md ove®. , after
one 95 naph oAl in l“lg EHFHY piag @ gl Abg 3 Pé&?‘iﬁs‘t’a%laﬁqe &1 on from

assmm hy roxxde e ion” was' Tes ixtyre was “heated unti

et hanol and 1 fﬁEﬁI 9 hydrochloric acid and theAA Tld 5’ Mbst of the benzene had
C err] H er s Bedlieg fs ﬁ:{ predipitateGyas 33UeB2d, rH, dstifiel] ofBThe éb&néhflwas Mitertd fhdough 75
Found: C, 34. Cb%tam:; Q;’lrgzacetBr acldSONan&d ‘Nlth 5§®®§;lléﬁﬁtﬁmg$éﬁa§nwgﬁ g’éﬁg&%ﬁ e

et hyl 4-hydr gX§%7 ’%ﬁi,gg S %_4_ | “ St b oao

br ononet hyl (?;3- &yled -ie Cah élyn I)]- e acté(wdd';cepva o fth @6 'afyﬂbs & g. of
ethyl 4- 149 1. chikar bO)pydnﬂEtﬁyldhﬁSmm’ aeam‘ el @wgeld aial Uhe soliy a0X80 - 7
- nethyl - 1,872 Gyaphithyssi gedén the fOHN%n wfurg@ with water, mcwgmlkred ff ®ir cc. of

i jthogs fur er ifi ng Wecolorizing charcoal, was with
acetic 3- Carp&?ﬁgﬂ Q&t‘@’ E .gd ‘fr %P&drous gg;ﬁ gﬁ air-dried to 1e1d the proqli\’ 900
4

1, 000, 892 1 - Ethyl - 4 - oxo - 7 - phenylethinyl- 1 - ethyl -3k oxo - 7 &

of acetic éciih kcﬂhyprong L8he naphthyfitige r-e$-ul dibydgy pr&enqphmﬁtdelewés carbbﬂybct%d
tenper at ure chropiylic REACFIORFPAKL & dollars:60Fciy PP 2l TRIBOWt o8 et one and
air-dried. This sol i da4ndOCalcd. fo.C.AHNO, :aGAT 1490, Hat8; Ne@B0.conpl eted, the
was recrystallized from 2-ethoxitdiafioll38; H, 44&alt P8h ni xture was
heated on a st eam bat hexaseshed w t h net hadiahyl anfdieg6.2 gdifiadigdioas potasdith 5 f or
2 hours an®P al Ebyed -tahyst Andxat 7r-<o'@hﬂ°1nefm Carb?na@ apd 49f cct hfedlplFféﬂ@maml@t hyl
oy ouy L I i e TG e
bromomet hyl - G AR kAl 168 wstng 30 methy L Unediyafo -908 Ddbbibfineal howed
to cool to cardpoxmyl atmdrommxbrzﬁan@yﬁﬁ& 43- e!ltb‘ai(ylat@mﬁ .C@+197° (L5after ond 0OM

t enper at ur 8 amphtoidined 3f-usetbhwiae ot 8§ el | recrifallizatige dompeitandl| o air-drying.

Anal . Cal cd. for ( ema)]éehar rdeBL[mwrB:NDer €] €.8¢ H, 2.68r Br, 34.208Y, 4. 5. 98.

CcC.

Found: Br, 50.67; N, 5.90. WHASInAAECCB4MI2MH, 1282;- Br, 50.94; N, 5.66.

ester of a10§t reng aehdailaving l-hﬁlrcfxwm aac210 was added AlowRl @RI SGrrin®rto the
preparation lﬁf)lr)n(miethil- Y- B# {E)d ;M};?% ﬁsj’ll f" ed7 minyefe Yg;ltali.mngrgfzxg 4pf ethykd- 1101, 4 -
di hydro - 1, 8arboyy, h¥as PEFRred s afli s gg‘g' fl digg- 75
thyridi ne haviRd Eyﬁb?f 2% “e‘acrm;{sr ¥ §e Ui n a;&%‘;ﬁi i m}’sné?db“g‘m c acid
or an organic whi ch an organi c radi cal haV|ng the forrmula sul phonic
aci d. -YZ as defined herein is attached through 8. A process
according to claim7, in which 25 a saturated carbon atom to the
l1-nitrogen Qis 7-methyl. atom of the naphthyridi ne nucl eus, where X

9. 3-X-4 - oxo - 1,4 - dihydro - 1,8- 80 stands for_ hydr oxycar banyl ,
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anyl, carboxy or a salt thereof,

car bal koxy which an organic radical

havi ng the formul a having fromtwo to el even carbon atons in- -YZ as
defined herein is attached through a 30 clusive, carbo - [(lower -
tertiary - amno)- saturated carbon qtogmgzt hereof to the 1- 31
(pol ycarbon e ! ) : B:o
napht hyri di ne #eREeE g5 o aceﬂfa ee@ms TCSU gy {819, 0X3F, CoCetf]
e B A A TR e T AECaRL e Sk o
- (pol ygarbon- rcaﬁ&ylmxuﬁanvmaeytemn asﬁ “bath h ed’aﬁ‘@d wnE&Heb@lok@ﬁﬁYalr-dned OWRId -

al kOXy) Gar ﬁooz hm g alldyodh to Smd at “Odmauzmﬁg 7f0r o rof tthwoprpdice le&yl%hmml-at ONE
in- 35 capt o)Perarur rg&aﬂ? @he mixtur

es, allow

[(lower - ter tii %/tempefaamr d” coeled
(pol ycarbon - |ower -

f

B G 4, SRR %5

= S) OH, or C(= S) SH,

whi ch conprises re- aﬁﬁfk%ﬁg ?ﬁ%ﬁfg&g@ffarg%agéjégméﬁgy car bo- acting

(I owner - secon ar

(poryestiony  ESAAIN S e ot o in ot

al koxy)], cariam;__4 drigc
1- subst i t uent , thyridérec aping) 2 m

al kyl), 95

desired, obt ai H*%?ﬁga“a‘” %i‘llctfa@)‘fal a‘r‘

Vg .sh ;ﬂpngla@cua QKNI 108 gilvdhCan %%hlﬂxd 75
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