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IBTHGOUTTIOR

General) Discusalion

The nusbering of the quinsline »ring s;adem, used in

this theals, ls shown in the followiag foraula:

in general &wa&&tu»ﬁasy.%ﬂegﬁ& on the bsnzens ring: sre
refsrrec Lo ss Re-derivatliven, andi geoups on the vwa»a»nﬁ
ring as Py-derivatives, wwte»%wtuwﬁﬁﬁWﬁaﬁu are nsast a8
derivatives of Lne parent soapeund llsted In Cihemisal
~batrests. PFor sxssple, substituted Z-iyiroxyquinoclines
are nsasd as derivatives of cerbsstyril,

This tiseis ls organlised in numbered seetionas. These
gections are initisted Ly & scemmtie preparative oiari,
walan lagioutea the Desale resctilens considaresd for the
preparation of the desired coupounda, A s0llid arrow slge
alfies a aoaplets. reaciion, for w.leh Lhe sxperimental
pracedurs 18 glven Iin the axperimentsl part of the seotlon,
A Lroken arrow londlostes s resction stteupted, froaam wilaoh
the deslred compound was aol obianed, Attsupled synileaes
may be dlscassed in tre ssetlions, &ﬁ@.@ﬁaﬁ ars [acluded 1in
tue sxperisenial directions, The selemalle prepereiive charts
do net show #ll the compounds {ncladed in thla work nor

alterantes resgsnts waed in soocowpliscing & perticalar step,



Trne Zesabatltatedede(I=dletlylanlnppropylemin)e
gquinolliaes agntacniu&dkin tls work wers prepared for Leste
iﬁ& s galsaayalksiniﬁult¢ R”an matars of the tuatzag POD-
edure requlred bne lumdred grmss of vie risal drug. Tuls
ruﬁﬁir*mans poasd, froa a practical standpolat, the nsoaeaslitly
of working oat in deteil the preparstlon of interwsdiate
ooapounda {n bigh yialﬁs; sad from & ressarsh aupect on o
relatively large scosle, Thus optlmum resstion coaditions
were laportast for eseh step of Los aynthsals snd slse
resctlonz wileh would be applicable to layge aemles opereaiions
were Of prias sonaidepation, These factors, ln conjunctlon
with & desire to minimise onances for fallure, supseated
sttempting more toan ome syntietic route to a final drag,
end, la pariisular, aztressed tihw dJdevelopment capest of the
problea,

To be able $o prepare any particalsr eccumpound was not
safficlent, Various metiods snd /or eianzeas 1a resction
conditions were resarted to in stteampls to sttaln optiaum
reaction conditions for nipgh ylelds on large scosles. An
exanpls, wo.ieh 1llustrates Liese fastors, is the preparstisn
of Segalnc-2ea loroquinoline, Fouwr reduction syatema wers
ased la preparing this compound, snd sleven rans wers aasde
unkley vsrious csnditions, Btilizing the sost promlaslng of the
four reduetion systeaa.

Tuis development work, with optiamm conditionz of .re=
puration, strangly sqaggested resording experimental detsils



efter the amanner ussd ia "Orgenie Syntheses™. As an fdealis-
tie elm end for consiszteney, it would have besn xnost satlae
fagtory to record all experimental work in thi: mananer,
Fherever possible, this ametrhod :aa been used. The prepar-
stion of 1 g. of &=(3-diethylaminopropyleasino)-2-usthoxy~
quinoline dihydriodide points out the lapractabllity of
recording, in &ll instshnces experimental work using the

style aaﬁlﬁyad in "0rganle Lyntreses®, In sny event, detalls
bave been recorded witi the slam of glving as muon ald as
posaible to tne experimsatsl cnemist, wiho alght have oecaslion
to use the praaoanrnc._

A1l celeulsiions in this sanuseript h#va besen asde with
u‘alido’guza sxespt per cent cqapuait&aa af compeunds and the
cancénirttiﬁnj of aaxétléas “sed vo obtein altrailélit_ahh
sorption deta., The altraviolet abssrption curves are
gaslitative, and in nli Gnaei“t$Q aam?ﬂuﬁda investigatea
were sasuncd to be pure. The molar éxtinntien conificlent
i3 delinad on page 6G. uwelting points ers esrrected.

Tne investigation of Lhe poliomyaliticidal propertles
of quincline type derivatives waa firat stizuleted by the

1

ouesrvation of A, #, Dabla™, t:hat S=(3~dlet ylaaminopropvle

amino)«2-met oxyqainolline, 3813054, Isoplasmoeld,

\}{3'53‘33

_ 1Ungub1iahaa resalts~ A, 2. lJeblin, Childrens Hospitsl
Beasarch Foundstlion, Cinelanati 29, Onio.



reatru:ned the invasion abtage »f pollomyelitis. COUndsy the
sadpices of the Hatlonal Foundation for ianfantile raralyels,
& eoordinsted prograa for the Investigation of certaln
guinoline compounds as poliomysliticeldals waas instigeted.

suinoline derlvatives of the type dessrided im this
thesis are scrsencd %ylﬁaxiﬁiﬁg tests, tien wien warresisd
are tested ss mantiaslearial drags. The sntisalarisl progrem
hes been sdequately surveyed by several sathors, Larly work
speeifionlly concerning G-aalnoquinoline derivatives has Leen
reviewed In detail by Jolcman.? The eatire field haa bewn
soverad up to 19,0 &r‘%it&l@gl&.B

The rhesus sonksy “a» been used for deleraining the
toxiglity of tiese drags. This pasrticalar gsnus of moaxey
reacts mue: Lie ssus Se men 6@@3 o &kags wihie: alfeet Lie
central nervous syastem., Lines the poliomyelitia wirus ine-
volves the gentral nervows system thesoe animesls sre probably
the avst sualtabls for condacting sorsening tests, Compll~
esting factors "ave been the searcity sand sost of these
saiamlis. Uatlil 1940, ihe nonkey was ths only sxperimental
animal In wolol it was possible Lo reproducs ynliaa@ul&ti&,&

2y, colasan, “synthetic Antimslerisls®, fh.i. Thesis,
University of ZBarylsad, 19.44..

37, ¥. Eiselagle, "Survey of Antimalerlsl Drugs 131~
12:57: J. €. ddwavd, ann Arbor Klehigan 1936 (3 volumes).

Sinnuel Report, The Eatiocnsl Foundatlfon for Infantile
Parelysis. Rew Yark, 1943, '



Bedinfi¥l UoFiVATIVLE OF BeAsibOaulluliB:.s

“There are thres psn«real awiheds {or preparing E-aliayl
derlvetives of 3~mmiaa@uxna1&ne.5 Gne sonalsts of conw
densing an Selodoguincline with en slkylsmino campound. 4
second aetied involves using the Skraup rescivion on an
sppropriately substituted bensene, The third metiod wileh
bhaa been investigated in some detall, psrilculerly during
tne antiselerisi p%agrum of the second world war, appsszrs
to b of & Rore gsneral spplication, xh&a method utilises
&0 8-@#&&&&%&3&&1&: wiioh xa nlkg;stvd, usnalxy, by sn
alkyl ﬁ&liﬁﬁ. Somuon assge naa avaivu& the btrm “nﬁalwmi"
for the &wasineguinoline anﬁihy anﬁ ’aiﬁo eczain® for ﬁhn
slkylating agent. Thore sre aﬁtqril m&ﬁlf&attia&a of tue
details 1n the third geaeral ma#ﬁ@ﬁ. x?ivw ashemes wileh
have teen uaed in 8 ousber of cesews, invelve tune soupling
sonditions shown,.

schems &3 1 mole "nueleas”, l.1 mole "sids cnaln®, 50 ml.
abkaolute aloshiol.

Soveme B3 1 mole "nusleus™, ) sole "aslde ehain® =s aslt,
saall sasount of water,

Scheme @3 1 mole “aucleua® .ﬁ'mﬂlo sodium ecetate, 5 moles
“side aiwin”™, 5—& ety mleohol.

b&p&aif%u sxaaples with referunces, f{llustrating ithese
type resations are susasrized in Ven Hook, "A sStudy of tne
ireparation and Properties of U«(S«lso«propylasincenylsmine)~-
ﬁnnnthaxyquinelina sni aome of its Lalta™, Ph. U. Thesis
Gniveralty of Barylead 13.6.



Sohese D3 1 aols "aucleus™, 1 mole "&1&# ahain®, Haghto -
altrie mm, hax‘z‘w pH 4o,

seheme E: 1 mols "mueclesus™, 2.5 moles "alde ehaln®,

The methed of isolatimg Lhe desired produst fros the
resction mixture varies considerably, but 1a meny csses
deponds on aﬁj‘wting‘ the pit in sush & manner that ”nnalim"
and "glde ohein®™ may be preaipitated or extrsated frox the
soncsnsation produet whleh may then be sonvertsd to a salt
and recryatsllizesd, frectionsl sand moleculer distillation sk
jow pressurss have bDesh used sxtensively for sepsretion sad
partial purifisstion.

The problem asy be arbitrarily resclved into five
stepa.

1= & suitable syathesias of the substitated Seaminge-
guinoline.,

B Mpmtim of the slikylating sgsat,

ot é«- A workebdle setiod of coupling "nuclens™ and “side
shHain

4= The isclation and purifisetion prosscure for ths.
sondensed oomp

G The formation of a aclid z2elt and sstimation of the
parity,
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saguent alitsch on Lhw gealtral zorveous systean e advasced

stapes Fregoenily result in parelysis ol ccommsionally o
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deatiie . @aylbe & Lroasencoes sacunt of stuady, the disveae
romsins e of s weat ballfllng as well sa intersstiap
conmunieerle dlassecs. wany sswsentlisl Jacls rosanln abscare.

Yrensmisgslon. In pesneral Uie dlessse lz spreal L7 way

« [

af Ltrne upper resciretory passspss o frowm Lo ;astro~intess
Lingl btrect.e Lircotl cuntecl from one pepson Lo wacsl. 8T,
vely trouws asssl ssorvtions f: s feversile sossinillity.
indirect Sranssission L . proarn water, mlle or Jstoer foods
wi.ian  ave bewn gountaminsted wlth szerets o bhe Intaesbinel
trectis of petlente wlth thw Jdlssase 1 & posalltllity, since

1t se besen dexonstreled Lral the virus ls orcsent fn ataools
of baulvidasls salfaring

5,
g

Fros wilusest Joras of Vi Slaeiss.
Troe fa liotle evidence that s.wan Jsetors es lnssel »obts

Wi diets nave any part In trasssission of Lhe dlacaue.
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cwen ln larpes foolles, wizre dlvect 2ualsel s fevured,

samlly uenly ooz ohill 1s sbisgseds 1ol andsual featare

Ty

W wesn waslselinsd on & Deals of Jiffealdt cowsanicabllily.
Mowever & wore pleusivle sagleneilion le st tle sajerity of
fmsivivuele bulld protectlion or lausanlity by cowming Inte con=-
vacl with sasll coses of Uove viras. These asell coscos of
Viras @re adeguaile to stimalats Low developoent of laoaan. iy
Bab are Lneallielest Lo produts adslly Moo, NiGa le Sym Loms.
e sbtbtack jensralisy produess Life-lon: luacaniiy, sowever a few
Bt a&nlio 0BG U Bedond atlecks ave Deen o oarted. Ui

el Jorlily of eases ogear In thw [irst ben jwsars of 1ife, widsr
one resr le Wnaadal, a2t Lers le an lnorssalns tencenny Jor
Loa cleewse Lo #trile olus?T 8, ¢ 2P L) &. c&los s oore

[y

susoseslivie Lhen Iewales. No race la ovas letely it

ac TG
ke neore appesrs bie moszd resistant. e fnelionee of e
wiacase strides & sead In Low Luillest wsal 8y, ~8nwrslly
Saly o wmnd Sap et and declines gulekdly wlto onsel of cool
BOBELGT . infactile Jerelysies 2lou Spovers Lo e riusrils

# L wPete BOLs GLuvBES,e

chssesiretl . U dne tiue LU wae Lhoupht el e

viras o resd by wer ol Lhe lympliellics and tiw bDloos, evens

Laaldly romocdiy oo e

nbPel aervods »rsbedm. Cagsrlasntal
evicenes wus Loen pregsentsd siioh Indiestel Loat only Las
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Senrel Nervoae GyBLS. wWie Pesspoenelitle Tor the dlssssicstlion

in Sthe Locye Tals led to
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skish held that the virus Lad an affiality only for narve
tissus, entersd ihe nose, thenes aleng the nerve Axones

of the olefsctory bulb Lo the posterior and anterior horn
sslla of the splnel cerd, Ine lstest evidense landepsndently
deterained by D. Bodlon and L. e Torstmenn and prosentad

to the smerigan Assoclation of lamunelogiasta auring April
1952, in Few York City indloates tizat t.e wirus ls in the
blood stream at some phase of the dissass,

Fethology. Originelly 1t wes thoug
litias was confined striotly te the central nervoas system,
the mcat avsriiing olinleal featurs ﬁdtngftha well known
parealysis reasulting froas deatruction of nmmwriap hoprn ¢ells
of the spinel cord. At the ;m;m tims, 1t sas bew: shown

ht toat pollosye~

that other portions of it nervous system sush as the pos-
terior horn oells of the eord, ospedrum and other parts of
the bralin way be lavolved. It miﬂ@‘U@@qnpa eortsiu tuet the
sntire hody is iavolved o a ssprtain satent in the sttecik
of the wirua., VFor sxample, marked c anges ln the gastiro-
intestinal trsot muy ocewnr, from tamoyrhages of the atosach,
extensive multiplication of tlszsue elasmenta resalting In
inereased 2ize, to congeastish of the lyuphold tlssues of
the lowsy intestinal tract, The lLlyaphold structures ol Lhe
apleuwn, thysus end tonsil ars also sffeoted, The viseeral
vensels sz woll sa the seningner sad central nervous syastem
g 0w aerked congestions, woich &t tiuss wer be spuflislent

Lo cauze heaorrtages inte the tlisiues.



Inding s wn the centrel

b

Toe BWe oost ennEploadus
fsuervous systun ere cdoms and oolleotlon of Lerse acabers of
Iymproeytes outelds the caplllery wells. cestrucilon of
Lihe aepve esll 1tseld i3 probelly the dirsat resall ol tiw
virus, ~ul g8 poupliceling feetor L Lhe interierences of Liwe
Hhood sapply resalting fros (hs edesnic cosaition. The
“ve rec wf paraealysis depands apen Lthw sateant Lo wiieh the
nerve oall o8z bDesn destiroyed, whoress 1o many Ceses nerve
sslls whose Dasetion has been lnterfercd wlth becwmane of
isck of Ploosd supply will repeln thelr function saftar
eiamns &s swbealded and Lous peralysis will cisspear,

5

chaptonstolops. The eliniceal wanifeststions of polio-

@yellitle sy be Alvidsd Into Lhpes parts: Le LAvesidn, oe

lovaelvoasnt of Lhe eanirsl nervous sralea snd J= parelyslse

A= invesions The coset of the dlisesss Lg ool slways
aniforme. & sajority of cases atert wili. & reletively low

feover w Lou ta geecoopinied wldy sraploas saon &s upsaet

SLOAEG T, Suld In thw hoad, broasiitle amnd general lssaslbudu.

in & certaln pesreentse of tesges, tiwse irst sysptous
e ALsRppeRr ol Luen resposal after Teo oY Lhrce daya
slony with aya toms desseribod wadsr lovolvssent of the

gontrel pervous systome IN mesy osses Lhe Towpe&luls gon-

12

Linuss trnrouzboutl tne lneabetion stsoo, or Lthe inltlel ats;e

of lnveslion sy be absent «li. & aauden tewsurature and
sl on e cenlrsl narvous syetem. wxesminetloc of wowe

soinal Plald daring sy of these $ype lnvas.ons will ivs &



pnoraeal seil eount. It le tllas wne erzcteristis lovsslve
stape woicn seies sbuolate Slarnosia fagoasibles. I an
wptdemlie 156 presoat end Lwre ls an angusstlonstle niatory
of sxpngure, @) o6 inltiel syapioas asntirely sabslie then

the case 1z gensrally dosi nated as "ebhortlwe”.

2w jnvelveoment of Cesnlral Jetwons ystesz  The seoeond
stage of oo wilseass gpoesrs we & ebiffosss of wre neok and

vy

Eplns, Peis and sorengss apre cvident on wtltempllsg Lo wove
L patlente ooactlaes palin oo mewvsasnt of L gpins will

Boe evident in the exbrexnisties ehlob la Indlestive of posslble
paralysis of thoss partsg, in genspeal toors 13 & bendenay
Por hypersunsitivearss of the sila of the sntire body.

wrowalnesa, twilo dngs snd Lrewors sre nol unususl ond ro-

fiexcs sare peonerslly alfected 1n sowns ssoner.e The Leasaralars

oo

ie ugusslly woderats but Lo pulss rate ls resid. “he sploel
flalae will now revesl an Ilneresese In protelin sad collis, b
aajority bein, lyspieeybes. 4t toils polat toere s boen

no peralsals pndg Coles steye ez suastises Yoen callsa Lie
grasarslyile atsse. 10 &ltar two or tihree weeks Liours lg no
paralysis, senerally the dlseass lu of Lhe nud-paralytlaz

Lype, never progrsseing Lo e Lhird ste &.

e cgrelyslis: carslysls ls genepelly [ Fouapsd Into
twe s jer Lypes, splosl snd balbar, In siinsl zaralysis biw
suterior o cells of Lre sord sre effectsd, and Liw bulbar

Lype pesalting fron decars o tre oerenlal nerve ruolel.



A sombination of these two asy prouuce a feolsl or volos
parslyasis along with peralycls of one or more limbs. &le
acst any combinet.on ef PEralYsis may Soour,

The aspinal type is the awvst oommon, the legs the most
frequently parelysec with the aras the next most ususl site,
Paralysis of the bBeak or sddomen muscles is rars dbut whan
the disphrega or respirstory musoles ere afllacted breatiling
way becoms impossible and thus the aschanieeal "iron lung”
resorted Lo.

The bulber Sype affeote toe fsolel aorves most
freguently which by 1tself i& not serious. rareiysis of the
pharynx mascles is dangerous besauss the pstlient csnnot
swallow and ths end result may be sspliretion posumonis, 7The
tonsue, syes &0d xﬁrnyx are other perts of the body waieh
way be affected.

A Gom

binstion of these Swo Lypes way parslyss the legs,
beok and sbdosinal mcscles, arss, nesk, bulbosraniasl nerves
and the resplrstory osater, pesulling in death,

Proephylaxis. Teo wothods of sctive immunisation

egainat tihe disesase hLave been trieds One used o killed
virus ead the other & illve virus, The aizzu& virus proved
to be uszless wkils the live virus proved Lo be too danger-
ous for ‘use on humsn beiags. -Verioys druge have been
clalmed Lo @x&ﬁ% SOmn se&iaﬁui#hﬁr in ﬁiﬁ%&ﬁﬁlﬁﬁ sy &@&w
ifying the sttsok, ?ﬁtﬁil&ﬁﬁrﬁﬁéttgtﬁ; asrouroshyrans ,
nexylresoroinel, vitemin O, tatiﬁéay and p-aminophesnyl
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stibonle aoid are among some of the ehemical agents whioh
modify the lafeotica. In generel the sulfonsmides cave besn

inelifective.

attempts to find an sgent wileh would ocure o wodlly the

goenta. Gsny ehemicsls bave bess used in

effects of the polieamyelitis virus, von Rosyen end fbodes®
indicats thwt such shemiculs es urvs, formalin, oopper sullete,
potasslius perzangenate, Horlic acid and methanol destroyed

the virus, viteain O sud ascordle sclid tnmotiveted the virus,
wusrees the vires wes resistant to t&g»aﬂﬁian of ethar and
glycerol. The ploture ia complicated ainoe & uniform test

wes ol used thrsughout, wosat of e teste were conduoted in
vitro sud viras froa several ¢iflerent experiasntal anlaals
were wsed. it 1s belisved the virus strains from ooe salzel
group mey be somewhet. ifferent frow thoss of saother group.S

&%hs foregolinug review af-pa&&wnsvlitiq Las been

sumserined from Lhe following a0uUreRs.

driele Top, "Bandbook of Communiceble Lisesses™, C.V.
Eosly C0ep %e Laulss 19,1 Cuapt,. 26

HeCo Cage and J.7e Landon, "Comsuniosble Liseases®™,
Peha DBvias C0ep, Fhilsdelphlies 19,5 Chapt. 26

~ ®yon Kouyen snd Hbodes, "Virus Uisessss of Zea”,
Jelson Co., Hew York: 194d Cbapta., 121 shrough 138
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Seli ITRGLULIBULIRE
Dincussion

In tiw sourse of thlas problea 1t becsxe noossaary to in-
vestigate in some detail ths production of U-nitroguinoline.
Tree important fectors msde tiis investigation adviassble: an
sxtended delay i obtalaing s supply from commerelal sources,
the considersble smounts required, esnd the bigh cost of the
substanse (E30.00 9Qr’ymﬁad)a

8-Eitroquinoline has desn prepared Lo t@@ﬁg waysi~ by
the éiésqt.nﬁyw&&i@n:ét'wa&&a&iaﬁ, by’aaﬁ@~a§ﬁ&f§@nt1@@iaf
the Skrsup resction, snd by Lestimg Jenitro-2-quinolinsesr-
boxylic eold. |

Besthora snd i&ﬁlﬁg n&trtﬁtﬁ 2~ﬁﬁiuaixauaurhaﬁylie aoid,
sepupated thw 5~ snd U-nitroquinsldinic acida through the
aolubllity «f thelr bsriueam ssltes, asnd regesnerated tis free
sclde; bhesting U-nitro~2-quinolinecardoxyliec seld to ths asliing
point forasd ihe dealired &uﬂ&t@@ﬁﬂiﬂ@ltﬁ& by elialination of
carbon dioxide. This method appedrsed lesst proaisling of the
taree met ods and was not atteapted.

The direet nitration of Jquineline has been carrisd oat
by several workers. A survey of these prossdures indicated

FBeathorn end Ibele, Ser., 39 2333 (1306)
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thiat 1t was possidie to vu}y'tﬂw smounts of isouera and
position of tha ~entering nitre group by wultthlo mm&ifiaatiaﬁ
of the uitrlting conditlons ead reag&nta.if |

10 wsed antsllie aitratﬁs

Bacharssh, "sat and Caroline
slth sostic anhiydride as n;ﬁ&t&a&in§7wuﬁiaaf They found
nitrates of hesevy astals unas&itfaaﬁary.“hﬁtavar, ase of
sluninum snd lithlum aitrstes in the presense of cuprie
nitrete, resulted ia the production of T-nitroguinoline,
previouasly svellable only throuzh & Skreup resction.
seborigin and ?ayﬁneninvll nitrated quiaalihi using nitrogen
tetraoxlde end obtained & low yield of Teniltroquliaoline.

K8nlzs'? treated quinclinme nitrste with s mixturs of
faming altric aclid snd concentrsted sulfurio sold. Claus
snd Erassesrdtd studied EKBnlgs method end sepsratsd Sso mono
altroguinolines and s dinitroguinoline. Cleus and KXttasrl+
nitrated quinoline sulfate with concentrated alirie soid in
a« ssaled tube at 169°%. moelting and ireatusnat® trestsd quine-

1gﬁgah&rmah, haat end Careoline, Kec. trav. chim., 32
+313-19 (1333

W3eherigin snd Topisehiev, Ber., 63 1874~7 (1936)
}Mrsatps, 1014 12 447 (1879)

Lc1sus snd Kraer, 1b1d 18 12,3 (1885)

l4claus snd Sltiner, ibld 13 2885 (1866)
5xoelting snd freutasnn, 1bld 23 3655 (1630)
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oline sulfate with & mixture of fusing nitric scid end cone
contrated sulfurlio aclds The experimentel detalls for
all these progedures ars rather limited snd in po csse was
s yleld of any puare isomer reported. Hoolting sad Traat-
ananlﬁ indleated thet toe tesperature during altration aflw
footed the proportion of 5+ and e nitroguinolines.
Larper ssounts of the Senltroguinelline were fﬂ@ﬁ%& et lowar
Leaperatares.

curtonl? had need for considersble savunts of B-nltroe
quinoline esnd satsblished in detail s nitration procedure
besed on fifty grams of quinoline, £Re used this procedare
saocesssfully with a3 muoh as thres handred grass of gulinollius,
The mntﬁ@d'inyali@énaénpﬁrt@ign_ﬁf solid gainoline nitrate
asing feaing nlteis gnxd snd the sdiltion of this salt in
_y&rtiaha-ta eaﬁuﬁntrgtaﬁ talﬁuria.agid.,‘A;amgiquaantity ol
' famin; salfuric aeid was added after emch portion of quin-
oline nitrate to prevent sxcessive dllution of the nitrstling
wmlxztare., Tﬁm toaperature was controlled nainﬁ any fee bath
and by careful addition of the gulnoline salt, The resction
mixture wos poared into weler and & smell saount of dinliroe
aydroxyquinoline rexoved by filtretion. 7The orude 5« and G-
aliroguinclines were prescipitatsd witih base sna then dis~
solved in & lerge guantity of dilute nltric scid. Oa coollng,

xéﬁeultingAnaﬁ Trautnann, jog. glt.
AMourton, J. Cheam. 300., §3 782 (1872)
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e enlliroguicolins sell ssparetes Iin slacst pure ora. e
mother Liguor was nestralised snd tie oruds d-nlirogusinosllins
gryatalllsed once 7ow 8iloonole thls wethod starting wilih
Lopoe pundaresd grama of guinoline, pave one uandred ifty
creas (37.1) of Denitroguinolins wolen aslted at 5%,
%ﬁig%ﬂ;& fPreated gulaoline sulfste witn g zmixture of
famine nitrie seid snd faslng salifuric scid {2+ anhydride),

Reealny thw tsuporal.aare ob —2u$. Tha Le angd Ce altro-

Guinolines were sopkrraled LhPods o the nlirste selis weiay
Aaftonts aetnod. olaty five jrese of Senltrogquinoline (4Ge3u)
wore obisined fros ono handred graas of q4lpollaee selting
points ssre notl recorted For (e niltroguinollaes obtained Ly
HBLEG .

Leravie wnd gww@vrmEQ aaling sdsentially oalftonts aeliod,
obtalned nins reas of Venitrogaineline {(13.x) fros L0y
prase of Quinoline. The canpounc asllted «b ﬁﬁ—&%g. Connety
and Croves? rasosbed Luftonts work. .eluils were cot plven
b 11 aﬁﬁ ¥isld and quelity orf tus Je-nltroquainoline obtained.

&1

~laaroarn propared twenty thres ;raus (3,.1s) of Je

sitrogquinuline, by 4sing ms & besls, Lhw worg o0 keigen,

1 - i At JEVEN oy e
1“@wigam, Je prekt, Uhean. & f] 73 (i)
lé&ﬁ?@??ﬂ S0 LeFuvig, Je Dhoke L0Ce, bell (3535)

23 snnett and Grove, 1bId, 376=80 (1445

bt 3 . . % o ; otk
“lwiammwmrﬁ, fage Lrave Ciildle, 4o Lol (13€7)
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s . sl .
Fleser snd lerstuerg®e nlirstes syntietle galunoline saelfats st
S L T FAE L o R P S T
Low=237 by <issulvluy tLe sslt 1o 05 "oleun” and toen addlag

Faming 2iltric aclis T0o H5= and U= nltroguionolines wers

»

separated tigrousl tow solunllity of vios niltrale selta. i

¢
o
£

wEnner, Clossr and lers buerg oblsined el;.ly soven [raus
{(FpeB it of erade Jeanlirogquinolice w.loeh owlbed fros 77 to &7,
The 7isld of pure Jdenibrogulaviine ses nol reé.erisd.

Le Testesd arepared venltrsquinosline using Zenlipo-
gniline snd glycerin in & aodlfilestlon of the krauy resclion.
T procdet coelteds sb &QQ, At tnw yielc was nol lven.
mauaggala* applilod & wmoulfleallon of the .ureup resctloa,
stapritin, wit. (ifty orese of d-nlipsanllicne and sblselined
Lolriy 8l pracs {ufeds) of Jenltrogquinelise. Pedle; anxd
tabioson®e slaglifles fameppel's proteaurs by eabrect.ag Lis

arads Jealtrogqadnoline 1t bSenzens snd rosryebtellislr

Light petroleas sther. The product aslted b (7=
_ . .o R o ,
the sisld was ool resorbed. LoXovre and Lo svrett sued

Sauspprel's dlroclilons, simplified the purifisstlon sehome

and regortsd forty Ulve greas (Fleni) of depitroguincllae

Aty

€2 jauer And  @rElTerg, J. A@. Ci0@me . 0Ces L2 1L,0=
'y 3

i

%

3 {18u63)
el
inaeppel, ibld, 2y TO, (1d)%;

2. S 5 LA s
“sﬁﬁ b&giﬁg Gl ey iu & f

Evipraciey and SOULREON, Je UlSie - 9Cey LES=03 (Li3Z}

20 gl'evre wnn wiuvre, Loc. cite



whloh selted at 83439, Satth end cetall, using Xnusprels
directions a8 & basis, worked out in detail & progeduare for
the gwapaéitiua of Bnmizrnquiﬁmlinq.b&aoa on twoe poands of
2enltroaniliine. The orudo saterial muich they obtained,
was uwsed direostly in s redugtion resciion for tiw preparaw-
tion of S~aalnoqulnolime. 7The oversll yleld for doth
reactions waa rTeportsd es 503,

Timo becese & v«ryriuyarﬁuut factor at this polnt, snd
& aodifled Sioreup rosoction am@-ntﬁmu&iﬁn.prwonﬁavw WHre
invaestigated ﬁaamurrwatly; ﬁrl e L. LOoo prepared erude -
altroequinoline by & skreup type r@ucgian eod & mebiod for the
purificstion of this crude saterial wes @&ﬁkrﬁ&ﬁ&ﬁ;ga This
purification ls detailed in the sxperissatasl part of thic sec-
tion. The yleld of 3-nitroquincline, wblch molted at 88-89°,
was 50-60% of the btheory based on Zenltroguimeline.

iy nﬁtﬁmp%'wax aade to nitrete Quineline asing the
wnethod of Lufton, by sdding foming nitrlio sold to fifty srass
of quinoline and vhen adding the solid salt in purtzéna to
soneentrated salfuric soids The sslt wes not well deflned
and had o tendenoy to becose Olly which made 1t 4ifficult %o
~omdles 1n sn 1oe batn the sddition of 10 al. of 22-33%
fualng sulfurlc eocld ceused tie teapsreture to rise frous 10°

27amity: ane Oets, Choa. Nev., )L 113-29 (1935)

28258 writer wisies Lo thenk Ir. T. Le Loo for prepariag
3awg1aXx‘muaérta graas of orude Genltrogainoline for thls
problom.
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teo 110°%, & dry lee~chlorofora bat.. was resoried t9o in srder
to esp tie temperature at 1093 5 éuring ths sddition of the
fuming sulfario scid. On pouaring the resetion alstare into
water and neutralizing, auly aily quinoline was obtained. A
second nitration putﬁarneﬁ attﬁr tnat dcaeriﬁeﬁ by PFleser and
Hepstibera ising Lhe auifuﬁn ualt ot qniuolim. 304 fusing
sulfurie seid and fumiag nitria aci& r@aaltcd i u 23;3&
yleld ar 8«@L&aaﬁuin@ihnm ﬂuieh m.k%ia t$ ﬁ?«%ﬁﬁ ﬁapcnﬁ&ﬂg
this work using 8 nigher tespersturs end lenger reaction time
resalted in e aam&iﬂiytﬁ&yggﬁaﬂﬁﬁ @ffadékﬁrn& solld material,
whler was relatively asid inscluble. Tals metnod geve &
24435 yleld of Seaitroquinoline which melted st B53-899,

S-littroguinoline éa.uugyliwﬁ by derek and Company, InG.es
was & chocolate Lrown powder whioh melted at 88483,5° to
sz alsost black iiquid, The quslity of 8~n1traﬁaiﬁal&n& vy
not setlisfactory for use az 4 stertiny xaterlisel end was
purified. Three usthods were deterained whien tﬁro sultable
as purificstion processes. The method used depended upon
sacr: factors es; the assmount of materisl to de recrystallizsa,
Lhe squipuent snd solvents avallavle, Puarificatisn procsdures
for the crude C-nitroguinolinme from the skreup reagtion,
nitration of guinoline and comuercial product ars detelled in
the sxperizentsl part of this sectlion.

in peneral, aslag lsopropyl sther as & reerystelllziag
solvent for lenlirogquinoline reaulted in 8 nearly wiite pro-

duct wiie: mslted at 55«89°. ‘The recovery wss sluvet



quentitative. The dissdventeges of uslng thls solvent are
the nigh woletility, snd toe low solubllity of the o=
anitrogquinoline. (bt la to be recowmssnded for the purificstion
of relotive sszmell eunocunts (lsss than 150 gl of =-nitroguline
Glintu.

asthod §, glven in ihe oxpsriasntel poart of (ihls scctlon,
wsing dllate bhydroshlorlie ecld and recrystellizetion fros 55
aloobicl le to be recoswmended for the purlification of lurpe

samounta of Gealtroguinollae,.
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RAPRIBuBTAL
BITRAT.OR UF UIRBGLIEK

Procedure

A mixture of 32 ml. of consentrstsd sallfuric socld and
230 g. of 304 "oleun” was placed in & le-l. beaser, egulpped
with & aschsnioal atirrer nested in & 2-1. stsinlisss stesl
psn, Chloroforas snd dry fioo were placed in the atesl pan
{note 1) snd 75 g. («58 mole) of freahly distilled (note 2)
Qquinoline was added dropwlse Lo the seid aixture, witn
vigoroas stirring. 7The tesperature wss kepd below 40 by
regulating the addition of Quinoline snd by the addition of
dry loe to the cooling bath. The homogensous sovlution wee
cooled to 15°, stirred and 110 g. of fuming altric acld sdded
from s dropping fumnel over & 30 minute period. The solaticn
was slliowed to stir an sdditional 30 alnutes asnd then poured
iate 750 al. of 6old water. Eright red crystals presipiteted
and were rewoved by filtration (note 3}. The filtrste was
then nsde atrongly bssic witn approxisately 128 sodium
hydrexide. Hrownisbh-ysllow erystals ssparsted snd were
golivoted on a &&nhn&r funnel, wasied several times with ester
and presszed »s Jdry a8 possible. This preeipitate waea dise
selved in 500 al. of nitrioc ssid, baving e ssealfie pravity
of 1.12 (21i), by heating on & steen bath, On eooling in sn
ice bath, bright orsnge oryatals of the aitrate salt of H5e
altroquinoline prtaipiiuﬁmﬁ snd vere separated frou the



o2

solutiven Ly filltrestione. Thw [iltrsle wie asde atroagly
@launline wili. L& suci s Lydroxlde, Loe solids [iltered
il oo driede e ssterisl was reocrysiallisged ruw
levprupsl sther. 1o Lhle csuner 2, . (£3e6e) »f slaust

' . . : . Y g .o . L R Cae b e b oemam
w . ite c-ndtrogLincllae whieh melted 8t L7-00 was whltelaed.

‘gut@s

le w1*y Gece s g lorolors nade & convenlent cuolling bat:.,
Chlorol o was saded Lo a wwpth of souroaluastely one Inca
i the ouler cunlz. aer end dry e adued & nweded.
e Trarsgon” preciicsl grade guisncline, dried witn sodluaa
Fureaide, wes Jdistllled o ground lesss egal peenl protectied
frou mulaluare wii, suvdlam ydvealide o & dr7ing Labse 08
frection wolling ot 23,835 /770 mue wis colleclud.

3¢ Ge red precipitate wes Not ldentiflied. Likely wuale
Dilitles were 8 dinitruqelnuiine, & dinlteroiydroaygalosiins
Sr s smkxblure of Lo CUBRLOWRLS.

0D SN PR T M T
T erdde Genitrogquinoline purlified in the vliowliug

PrOCE LAY Waa pPepared DY e Lele Lo waling esseolialiy
aosher, Jenio, sad &Bit%ﬂ?@’%gﬁ sx erimentel Jdeuvslis fur

the preparriion of Cesblioxy=-U=altroguinslinue,

’:‘) 3 2 L L - Yy
“}urg. wynbisaws, 27 40 (L3eT)



PUHIFICAT IR uF SeBiTAGLUIN LN

Fros sxsll ak@uup'ﬁtﬁctiﬂﬂ. _

Tluree nnﬁﬁrwéutxxrty preas ﬁf blaei paste, which bad
~bﬁam 9?&&&&@ ns dry es yu&w;bi« on & %aahﬂ.r fuﬂu&l. was
mmw with 37109 m of 34 m@m&wu aold in i x.;,-lf.
bounzer, [lltered by decantstion from en olly asterial
(nots 1), decolorized with charecsl end refiltered through
%@u neated flubsd filter papers (note ). The Liltrats wes
allowed 1o goul end asde slightly basleo with concentrated
ammoniawe bydroxidse. The brown s0lid was ﬁ@ii&ﬂt&é on &
ﬁ&ﬁanar fanael and pressed e dry ss possidble with & rubbepy
dume The orade produst was dissolved in 2-1l. of dioxsne,
desolorised, filtered sud eovled. Twelve liters of cold
water sore plaged in & 1bel,. battery Jjar equipped with &
sechenloal stirrer, snd the oaai dioxane sclation added in &
fine stres: with vigorous stirering (noke J). Fine iight
brown orystals sppearsd imnedietely, were sllowed to settile,
and were tuen separated from the solution using e Buchner
famnel3 the @uﬁi&f@@ﬁi&ﬂl&ﬁt wis pressod as dry 48 pessible,
The filter cude was dissolved inm 3«le of 35 Lydrooklorie
seid, decolopized, filtered twiee, snd evoled.s Teo lliters
of cold water wes added and the solution brought to a pf of
T=3 wit:y coaceatrsted ssmmoniua Lydroxide, The S-nitroguine-
oline was filtered off, dried, snd reerystellized roa ben-
pene., Two hundred and elighty-seven zrans of aesrly white O=



nitrogquineline weaa @b&umd{ Tl esapound melted st %ﬂ?ﬂ

l. 7This trestasnt sldsd 1a the resoval of 2enitrouniline,
singe the latter ls w.ut&wm_immu in 35 hyérochloris
sold. N

2. Reovs iAngel F802, 52 om. fluted filter psper was used,
This papor hﬁs:a_#aﬁad vu%&réf r&lﬁ&ntlan; however twe nssted
pEpers were rannﬁ’nnmm:aary‘ta prevsat decsoclorizing charcual
from pessing through iate the filtwete.

3. Repld stirriog and slow addition of the dioxens solution
weaa negossery Lo minlwize the forastlion of lumps,

COReEROIAL BeBITROGUINGLI®M: (HLRCE AL O0. INC.)

Eethod A

PLCLYy zrams of commorsial grade Senitrogulneline was placed
in & aingle neci 5=l. round-bottom flssik, 3.5 le of iso=
propyl ether, sad seversl bolliag ehlps were edded sand the
mixture was heated on the steosx bat: until the ether noiled.
The 1lizht yellow aolution, whiaelk contained am ostimuted L2 .
of dark inscoluble fapurity, was decolorized and then filtered
{pote 1) through & ll=om,. sintered glesa fumnel, heated with
& Olas.-Col hesting mantle (nate 2), into s 4~i. filter flasi.
Alaost guloriess %mﬂquﬂmﬂm separated lmseciately end
aftor cocling the aixture 1un an loe bath, 3I5-40 g. of compound
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wnioh aslted st B8.80°, wa&iwﬁllaatqd by rilﬁrntﬁan. The
mrw@u&a waa repeated, ndﬁxﬁg suffielent fresh fsopropyl
ether Lo the goeled filtrate to bring Ehﬁ>t9;WHﬂ o &p/roxi—
a#kﬁiy 3¢5 Ao (R0%e Y)s After a flasl recrystellisstion pro-
ssdure, concentration of the aclvent to }9&*5@0 wmle {aata &)
snd ovaling, resulted in an additional 8=12 g. of pure 3«
nitroquinoline.

1. Plltretion with gentle sustlion wes essentisl becaunse the
s0lvent volatillized resdlly end the preeipltated Beaitwo=
Quinoline clegzed ths Filter,

2. & hoated fllter was used to keop the B-nitroguiasline in
awlutiaﬂ dauring flltrstion. i aintered glua: #uénﬂl e
found to be the only §rnﬁtiaul filturia@ wedlum. In order
to recove the éa«»luriuiﬁg @hawaﬁml. ﬁau ﬂa. 1 shatasn
filter papers wers uuaotuuay.‘saﬁ.it‘uit not possible to
Zwop &ma w;mrn mM m & Wr !‘ml w aﬁiu@, &wt
inﬂﬁrﬂwxl athnt. .'i5 K ;&“ . -f;‘ff‘ }’m» ﬁwfigrf «é

3. Approximately turec 50 . runs could bo sade before the
funnel had to be oleshed, ‘ "

e isopropyl ether tends to fora pnra&iﬁna and anoald not
be distilled to drynsss.



dethod B

Five hundred and ten graas of Swpnitroqiinoline was
dissolved inm 750 al. of dioxene. The sslulion was trested
twiee with degoloriszing chareosl, filtersd hot and sllowsd
teo oo0ole Twelve lliters of cold waier was added to e iﬁol.
vatteory Jar eaﬁ#ﬁiﬁiﬁgld &wéhan{ail atirrer snd the cool
dioxane solutlion added la & fine atrsan witn vigaroa»
'ﬂ%irvang;“ The @tﬁﬁi@iunta at szightly bawum ary&buls o
aﬁlxaﬁtﬁé %@‘f%itﬁtﬁaﬂﬁ saé ;lxawwéraa azr-éfy awarn&g&z¢
The usterisl (note 1) hdad ‘then dissolved in 1500 ml. of 954
sleonal and éﬁ@@l@»@ﬁtﬂ &uﬁﬁo ax&n& '&a#@ﬂ* Pol iowing the
sesond filitration, ths browa seolution wes 9o0led in an ige
beth and the preaipliteted U-alitroguinoline collected oo s
Sushner funnel snd elr dried. Thres handred snd one grams

of nearly colorless product wus obtained which melted at

88-59%, The slooholie filtrate was then poured into 13 1.
of cold water sad 18 g. of erude S-amitroquinoline wes
recovered (nmote 2).

1. 7This asaterisl was not of suffloleat quality So peralt
its converalon to lemstoylelenitro-2-gulnoline.

2. This ester-prscipitated zeterial nsd & slizntly green
éast and was not setiafectory for treatmsat with dimst yie-
sulfate,

28
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wistcussion

2=hilora=lenl trogaineiins apoaared to offer suverel
c.emicel resctions which wouid be of grest vaias for the
preparation of interasdlates in genersl gulnoline cusulatry,
sl in partlicalsr for the synthesls of the Jehydroiy, d-ehloro
end Zeasinoeleniirogainelines. & vsry lapertant factor here
wes  weleralning s synthetbic awined whleh oould be ased on s
rolatively lerpe sosle and whiloh pave & pood over-sll visld.
Therelors, a gresl deal of tisw ond effort werse dipescted, In
The course of Lils probledm, Luward the davelopaent of a
met od for tha pregeration 9f Ze-chdoro-denitroguineline, 'n
B o@enOoer wihloeh was Peprocatible snd would be an aceestable

2

sotned for "urpasale .yatissea®,

Phae Lwo jeneral sovmed designated in Chart 11, apipeared
to be toe sostl sbtral -ntforward spproaches Lo L.s deslped Ze
¢ loro-teniirogainelines. It wes felt tihst tne (lnal choles of
the Two wel ode s .02ld be digtaled by egperisentally detere
sinsd posiltas. Lawever, ssversl preclicsl conalderations wers
favoreble to the asstiod deing Oenitrogquinoline sa starilng
material. The scompournkds #1304 Lhe nlilro grouy ed lower
melting polnts than e germesponding nitro derivatives; iLhe

niiro couwpound s oald be essler Lo eryelallize and manie

palate, Jenitrogquinolliaos was svallable coumg

grelally at
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#30e 3 por pound cowpared Lo decnloroqulineiioe el (7..03 per

pounide Joe Diltratlon of d=ghlorpoQuinoel. v prodaced lsovswrs
woenoh Led to be sepsretesd, w.oPess, the allernale se sue pro-
Gueed unly onus l8oner. eVERed Dandred jrasas of desibroguinoe
Lites wore avellable, slsv ssverel Riloyrems of gulnslins whiecn
cowuld be cvnvertel to eltier Zechloroquicoline op Cenlirg

Juiitolitee

A review of toe litereaiure [or the preparetion of de

tue poselLlliity of ceveloLisyg & setisfsctory syntiwtls e ihou.
e fenersl stueae consistecs o0 foraing & gueternery lewstihyl
siil, ites wxlcalion o Lhe Guinolone and conversion Ly de
oi:loroquineline, wnd Florlly aitratlion of 2=chiloroguinoeline
s ssparetion of (he lsowsrs.

The eonversion of gquinoliaos Lo & qualurnary eall ecin;
astogl lodlde hwae been scoomplishes Ly peveral warkers.
§2111ass? trasted gulaoline «ith wet yl lodlde in & tube &l
1339, La @wa§ﬁ3l repeated slllliears work 4 & lower Lomporée
tare wn laevlablsd & s3&ll enlc: aslied sl ?Em WG PUerysialie
iiged frou slochiole deroRwsld and ﬁ@?@?gz substitated a
rellua coudenser In placs of the elueed tuabe and sowwd Lhsb

tiw product of (1lilass eans of La Coete, shlen meller at 729,

-

33»iiiiiﬁiﬁﬁ) o ﬁrﬂﬂto 1,4@3&0. éi 355 (lé‘:’fj
3lie coste, Ler., 1i 132 (1682)

32iarcswald snd <eyor, ibld, 33 186, (139))



E3

wea 8 wonuuydrsites silen lost waler over aulluric scld, The
ganvercuak lewstoyiguainolinluws lodlde zali reerysisllilissd vom
absolate sloohol smeltsd et 133“. g@axar33 usad erckueld
&G Leyers s@ithod on & lerger scmle LUl P orited no ylala o
welting point of Tihe procact oblasined. Jresand and qignand
used bonzend as solvsnl, decanted tus solvent frou the sedi,
waashed fhe gsalt #1it. ether and regsortsd an slagel guaniiles
Livy yield of lemethylqguainolinolas lodide. They elso soowed
Lhiat nosrly L35 of the prodact wes retalned o s cobber
Liguor wmpen sloo. 0k wse used &8 selvent for recrystalliszation.
sealasan Bnd ;1b&?%iﬂi3§ independently worked cut @ slallar
progedure Lo thai of sreund end Lloeherd, but <id oot plve whe
Field or Qquaelity of the sroeduct wileln: they obialned.

lesnt  yi-2=qiioolune bas Leen propsred Dy several
ciwuiotue. u%cx&rsﬁ oxldized lemet ylguinoliniuan fodlde w Lh
sotessiua Jerrieoyanide to producs lemstiyl-deguainoelane in
dnsoeclfiss Flelo ang purlity. rorxin ond bl naons Prepured
# astor solation of irne setiyl sulfele selt aller rescting
Gusl aoler guesntliies of gulnolioe snd diasti yl salfisie,

Lren eXxinieing Lhne sulfete sslt In tolg solatlon Lo whe guinoe

33 esker, wre, 33 2270 (1790}
Jerreund wnd slcnard, Lbid, =2 2107 {1409}
o murnann and sivertinl, 1bid, @ 377y (1paye

- Hlecmer, J. prait. Cheme, [2] 47 31 (28673).  lerd,
2 w3 (1052)

) W’— 0 3 i Y Sy T . N ey vt
3V veriein and fobinaon, J. Chewme LO0Ce, 123 L7 (1L



long with potess.us ferpricyenlide. They obtalned 25 peo (F0s)
of nwarly pures leswthyle2-gquinolons. & variety o»f other
methods for prepariag lesst yl-d-gulioolons ars regorided
Lo the Llteratare, bul beca.uss of 1w lecx of sipsricsentsl
dets, dow yioslds or speelsl equipoent reguired, Lowss aoeihicds
21id nol appear sulitsble for thle problem. For aXesple,
Frisalbnder and JOllers® trosted earbostyril with et yl
alouinol, zethyllodide, aad sodlam hydroxids snd obtalned a
trege of lesstiyledeguinclong., —stermeyerd? resctoed lemetihyle
gquinoliniua Iodide with zioe culoride and oblained leasthiylel-
gulnosloene 1n an anspesoillied yisld. sosert? prescted potassliaa
pydipoaide with d=ludoeleanut ylqQuinollinalyam lodlde sod onlelnsd
Iesic b yli=Z2eguinolons, Flachwer sng ﬁﬁumﬁllimg&r*l reported &
theereticnl yield of lesostiuyl-Ze=gqulinolone by slectrolzile
oricetlion of the avlhyl sdiilate salt,

g=chlorequliseline ray been prepared rom leastigle
d=gulnelone or {rua carbostyril. Fvlwaléﬁﬁﬁr Rt ;gtsrm&iwrﬂa
trgated carbostyrll with shosphords oxyelidoride snd

phospiurds pentacnlorlas ot 139~1¥3“ snd sbialined newrliy =

€.

3¢piedidnder sne Luller, “ula, £2 2207 (1867
3steraayer, inid, i 55 (1855)

$Mioger, ann., 202 377 {154,

+hi g ge ar wng soanallinger, “ere, & 25456 (1713)

e 2N t! . . - A sy s gk ¥
weiriedlander snd cslersaler, 1bld, 195 333 (1882
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theureticnl ¥ield of Ze-c lorsguinolins. haa&rﬁ3 raopeateod

3

§
+
L2
7533

leader end ssleruelsr’s work but Jlid not cenllira ithe

. teciertt rescted o alzturs of phosphorus pontachlorice

o

yiel
snd phosphsras sayosislorids witn lessinyled-gulnolons (0 sLitain
dweldloraquinoling, ln unreporbed yiolds orain and ﬁa%iﬁmaw*g
repuated Flicner’s word snd coapleled the delalils for L1e Oro-

,,,,,

paration I Ze=g loroguincline in Ou-92. yield. The product

W

seited at 35%, rlseiwr snd Cutsasnnt” used diehlorobsnzens s
& solvent, dlapensed witn the poosphords oayenlorlide in
risc. er's orlyinal wethod end obtalned & Quentltsilive ylela of
Z=gilorogulnoline Iron lewstigl-d-quinclone. Ding sad Ea&h*?
treatod l=aetiyl=Legualnolons wlith & toluasns solutliza of phose
LGt mb 1$3$ anu obielasd s T yielad of d-solurogulneline,
wioloh welted at 37-38°. Jgete, lisanlil snd %ﬁn&oQﬁ A& Lrg
gss.ontlally the st od ol #pilsclénder ens .sterasier sitlsined
Smghilorogaineline from csrbostyril in an §7. yleid.

.

&= and yecnloroguineline are ltrsted ipn mixed acld &b

Lhe L= o Jepositlion. lsgrer and “atrmennt? nitrsted oe

w3, ye
tTaoser, ope 8ibe poe 376

*rrlecner, Tule, 33 412 (1038}

s rerkio eno Hoblnson, 1oc. oite

it o 1 . % o, ' » 3 v -, & . .

*isi&eaar snd Tublnuenn, J. praigd, Chems £ 0023 357 (1518}

%?g;nk and ath, Aohe, 0L 76 (1431}

L b

oeata, Ulsnlkl sao Paano, “ull. inatl, P ye. Cneue
Posearalh (Tokyol.e Uele 33 o0byg (17.,7)

+Frlsguor mna Cubhmenn, 9p. Gite ppe 302
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enluroquinedine and obbue.ned apyproesiastely 2 of toe s-aliro
isomer sad 229: of leniltroezZeguincline. .einet sad @uamgg
repeated Lthis word witn sloadilsr resdits, toen Caveloped

set od lo wile. they repurtsd & 50F yiead of E—chlsru-&nuitﬁa-
gquineiine. They peve v detwiled wel ou for thls aolirsiion and
uawiy sies. uistillation a8 & swihod for sepesreting Liw D= und
Genitromd=enloroguinolines, the selaoker bein: stess volstile.

Lrvas 1t appesred fewssible to uss repkin snd Hoblnsen's
mebthog [or wWhe greparat.on of Zeanloroqguinciine in cowbine-
gtion «lt.. Line mstood of Leiaet end Lut: {or the nlitretion of
dmgoluroguingline ang separstion of the usciped I-allars=U=
nitroguinoiine. The ylelc of the [iacl produast sbhoald e in
tise meighboriose of 304e & problesm ressined, howevar, in
sdeyting Liosse sethwus Lo & larser scelso, «in0e reriin and
Heblasonls prucuedare wss besed on 0 ge ol galacline, while
toat of Lsinet siud Lulz wees roeporisd for 37 1. of 2=chdoroe=
gainslins.

Yeriouwd =%2p8 in Vhe omuversion of Senlitrcsguiaciioe to
egrlorowienitroguineline cave Leen lavesti etzd by werly
wordedrs in the alnoline leoid. MﬁQEwP}l propeped Lhe weile
Lodide swit of cenltroguineline by reabting n water ssiustlon
Gl Lioe wmeloyl sulfste seltv wlitn polusslaw lodlide.e Leozer sy

Lbraviulopoalos”® preperes e mebl Fi seliste sali, wxloized

SO sinel 800 LB, Je fide UhoMe (0Ge, OO 13200 {0

ligcker, Sere, 35 251 (1303)

22 eoiter end . traveolopoalvs, J. Srakts Chome, GO 100
(L33



e mothyl s«lfste sall e lessibylelsnliro-=d-gualiaoclones wlth
potassiun ferrieysnlds 5.0 Low@d gdnvedrted Lol galinolonw o
Se=a Luryeenltroguineliae elth phosp orus ggﬁt&a?isﬂi&@. i
perimentasl delells were lacking snd only & stetsasnt Lo Lbe
aifact that L e yield "was roud” was recorded. xislow ang
How o r1178 prepared Ieohloros=lenlitrogqulneline throsas the same
sequance of resctions except Loal Loey wsed LJdrersn LOroXl Je
to oxldize l=astiyledealiroguinolinius lodlids o lewoliylede
NLLrs-dequinoione. ovidently tne use of hydrogen Jgroxide was
putteorned affer an oxldatlon asgcwnnyllshed by iﬂﬁ53 @#ho con-
verted l,l=dlawtiylesenlitroguinslinias foclde o Lhus oorresg-
pondln, qulaolones. olaslos and 20ep01il peve no ¥islus orp
exporiasntal deteils Ffor the Individaal steps,

Thie survey of the literstures ees engoursylay Lo nath roe
agtlon sequ:ness esxeepl tiet, [a genorael, Lhe lodivicdusl ste s
wgrs scarried oul on & muoh «maller scele Lian w6 nueovesspry
for thlse problem. &n undssiratle leeture present in botbn see-
gusaces wae Loe use of potagulua Jerricyenide as an ox dizlng
grent Jor e prepaprstion of the l-smeliyled=guinolones.
anetter Interwst.ng polnt In conaectlon with Lhe zohams
startins wlith dealtrogalnoling, concernsd appursntly a
sterie nlndrence factor of thoe allrs group ia the e

posltlions wwokerst found toat Jealtrogquinoline woald not

2Biislow and Aoepfli, J. Ase (LR C08ey LB Lus, (136)
2310y, de Chieme 20Ce, 2232 (1731)

S GoKer, Terey JU Ll (1705)
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fora & methlodide salt direetly by tresinent with wsethyl iodide
ia contradistinction to quineline. in ovrder Lo prepare ths
metulodide salt of S-nitroguinclime, the metnyl saulfate salt
was preparesd using Jdimethyl sulfets and then & weter solution
of this sallt was trestsd with potessium lodide which precipie
tatsd lemstinyledenitrogquinoliniuas lodide, uinue the method
found most sstisfactory in this problea involved oxidizing

the aetnioedide salts wit: nydrogea peroxide, this sterie
factor of the C-niire group, ia elffeet, csused sn sdditicnsl
etep i ccampesrison .to the alleraste path, 7The effectivensss
and low volatlility of dimethyl sulfste compmred Lo awthyl
fodide aud tle sase of convarting the ssthyl sulflete salt Lo
thue methiodide with potsesium iodlde compenssted for the
sdsitionsl atep.

In comneetion with the route starting with quinoline,
wory was done in eonvertimg the methyl suifate salt to the
setilodide salt and sattsapting to wse hydrogen peroxlde,

(5%, 1&% and Bﬁﬁi, sa sn oxldizing egent. These steps

were tnvaazigatca boouuat the ua# of nydrogen peroxide in
the slbsraste nyﬂthttia nuhaan was found Lo give a very
‘Wlx PUre lwwml‘&mimwﬂmmmlm, ltwmn potassium
rnrriuyaaidt arméngcd a vury erado qn&nn;ano tmiah had to be
resrystaliized suee or twisce. rotassiua ferricyanide was
mueh less sonvenieat tv use Lhas hydrogen peroxide. The
resulis of these anns&ig#tla&s wores & astisfactory astihod

for sakiag the methiodide salt from toe astuyl sulfate sslt,
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bat the oxidetlion sbles produced saly red wiles shlol cuald

e

ot be recryatallilicd. Vhesrelore Lng meilod Pepuritew by

cergia sad Doblasanss {or the preporstion of J-ahloroguinoline
in epproxiastely 75. yield ene not Lapiroved by e G erlie

5
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was oot entirely rewoved. wile laooeritanb, duo L0 Lhoe wotion
38 bhas Bleda, bydprolyelse otcured Lo for. LOe SuopBol.ve allbio
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it tu gertlineat tu drae sttuentlon to lhne pressrailion
af Senltrogerboetyril By the sold hyaroiyalo 5 Jeshlopoeie
nitruquinoline celtelled Lo ectlon (1. ©f thls cenusgrisle.
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The result of this wori on the altratlion proceduire was
the separetion of at lesst four fractions whieoh were mutuslly
suntesinated snd consequently gave produsts wiith large meliing
ranges.

Selif troearboatyril wes obtained ss & water soluble
fraction by separating the hot solution in ths distillation
pot from the reslidue by filtration, snd coolling tiw Filtrate
ia sn 168 bath, The weter inssluble residus was axtrsacisd
with hot slsohol wnigh lsft sn aleohol insoluble wmaterial
wnich melted sbove 250° snd was essumsd to be S-nitro-
sarbostyrii. The orude aasterlial obteinesd from the alcotol
sxtract melted from 100-120° scmparsd to the veluss of 1,8°
sad 152° resorded in the litsraturs for 2-chlero-S-nitroguine
aline.

Sinee 1t appesared that the stess diastillation was une
desirabls several mest.ods for tho supsration of the S-and e
nitro-Zesnloroquinolines wers investigated in an ettecpt to
tl&&&gaﬁo Wis provess.

It was felt that the selts of the twe lsomers would
neve difforeat baslelties and that a buffer aystea sould be
unta%l&saad umiuh,mw&la trr&rﬁ & aﬁaan et uwparakzaa. Thia
method of :a@arutinﬁ p?ﬁ?ﬂﬁ ﬂuwarknbio bnoaunn tha rrwa &az&:
wore quite diffioultly solable snd the selts were nlghly
hydrolysed. -

2=GChloro=-tenltroguinoline was found %o be relatively

insoluble in sther snd conveniently recrsstallised froa



scetone. However, 2-chloro-Senltroguinolins also sxhlbited
sisilar solublility characteristics, Ligestion of the
originel nitrstion mixture with sither acetone or ether left
& residus whose melling resnge wes not sppreclably lmproved by
setion of tiwes solvents.

ﬁrm&ak&uuﬁé roduced the nitretion mixture eatslytically
snd atteapted to ssperste sn lnsoluble eopper complex of the
Bepmino-Z2~ghloroguinoelios. His resclis ware not setisfsctory.

The sxperimeatel work, on thé prepapation of Z2-shloroe-
S-nitrogainoline utllising 2«chloroquinoline &s an Iinter
apdlate snd altretion of the latter compound, indlgsted the
separation of the S-mnd Benltrogulnolines formed in the
altretion was a &ifficult tssk. 4As & result of the d1ffi-
eulties encoandered 1n separaling these lsomers, outlined
in the preceeding paragrepbs, 1t was coneluded thet thls
preparative scheme was aach less natisr&eta¥3 than the
alﬁﬂ#ﬁﬂ%ﬂawﬁﬁh@d a:iug %«niﬁv&q&ih&l&nn »o atartiup ‘mpterial.

In the mﬁﬁh@d doveloped far tha yraéaahiea ar Z2eshloroe
S-nitroquinoline starting with &-ultraquiaaiiu&. there were
ssveral faotors ?hiﬁh were of priow iawﬁr%aase.

It was very nacessary o bave 8 good quallty of S-nitroe-
quinoline w8 stertiog meterisl. JSetlefectory parification
proosdures have beesn given in ssetion I of this thesis. It
wes slao found necossary to have the S-nitrogualacliocs dry.

géf?&vsﬁa cosmumication



| 'cwz»m; éimﬁi:yi sulfste whick had besa dried and

rén@hly diatilied pave the most satisfactory qualernary
sslt,.

l-methyledenitrogquinolinium methyl sulfate spposred to be
hyeroscoplic sad & astisfectory ameti:od of comverting the ree
sction produact direotly tuo the aetricdide, thus ellminating
purificetion of the aethyl sulfote selt, was delevalned.

In conncetion with tae wethlodide sslt, two feclore
were of mejor laportsnve. Iullficlent weter to Jdlsaclve
sxocust potagsiua lodide wor sssentlisl end {t wes sbaclutely
neceasery to recrystallize the lemethyleB-nitroquinolinium
1odide before thne oxidation process.

The working out of & suscsaalal @xiéatian'érecséart wes
8 autter of detersining the proper saounte of solvent, bLsae
#nd hydrogen perczide and certala other experlimental detalilas,

i=ietiylefen) tro-2-guinolone wes dried thorou hly befove
tresizent =ith phoaspiorus pentaeciloride. 7The ohlefl Jlfficulty
with oonveralion of the gquinelons to 2echloro-S-nitroguinoline
using phosphords penasctloride wes Jdecoaposition of the
sxcess phosphorus pentashloride sad phosphorus dxyobhloride
wh:ich was formed, without hylrolysing the 2-chloro gr.up.
This was eocompllianed by pouriag the hot resction wess onto
the surface of boasers mrvlgvga glmnss treys end allowlnag
them Lo stend overalght. It wes possidle tv sdd lumps of
ies %o the solidified resction moes, la an loe bath, but
thias procecure was tos time consuming and not as satiafastory
as tiw {inal developasnt.



seversl sclveants woere tried sa rauryut#lli:iag medis
for 2e~gnloro-b-nitroquinoline. hcetone prozed Lo be the sost
satisfastory, although absolute alechol s0uld &lav be uasd,
Inportant experiasntal information, in deteil, will be found
under "notes®™ in the sxperlimental part of this seotion.

The finel result of couslderabls siperizenial work waa
s enlasntly satlalasiory synthesis of 2~ehloru-l-nliro-
- quinelins, in overe-all yields aflsaaﬁﬁ% based on Sealtroguine
olins., The produst xelted &% lijeq=leles®e The two atepa
required in prepearing leasstuylebenltrogquinolinius lsdide
procssded in 00-90L ylelds. The melting polat of the usthe
lodide salt sould not be used as an indication of purity,
slnce the salt decoamposed Letwesa 100 and LQ@” to a dark
2ils It was found that the use of vommerclal grude 3o
hydropen percxide as an oxidizing agent for ihe coaverasion
of le-methyl-Oenitroguinelinium 1odide o0 Lemethylele-nitroege
quinolons geve 75 to B53 riél&x bssed on the methiodlde
salt. The gquinovlene was collscbted on a Eachnes funnel,
vesked thoroughly with uwater, dried snd melted at 13l.,w-
13244% It wea not necessary te recrystellizs this product.

£ slmplified prosesdure for the preparation sad pari=
fiostion of afﬁhiarnnﬁynikrwqg&a@;iaa from Lemst:yleb-aitro-
quinclone wsing phospherus pentaci.lorids was devsloped in
gislds of 80855, he produgt welted st 1@#.@;ﬂ3?-ﬁa sad
was of suffislent purity f#rt;lx'ﬁtﬁaﬁ'ﬁadétgamﬁ far uhliah

it was used,



The axpsrinsatai directions for the preperstion of 2«
a&lwwﬁmiwéizﬁnw have beea uaed with quantities of O«
attroquineline from .18 %o 4.0 moles. The oxidation pro-
codie , whleh involved a 20 1, battery jur, %uﬁ'@@aﬁiﬁtrﬁﬁ
a8 the quantliy ocontrol fegtor. It weae found convenient to
nandle aspproxlisately 1500 graas of the methlodide eslit, snd
oxidise this selt in thres egusl portions, over s 16 hour
poriod, raether toan utilise larger squlpwment in the @;&@itiﬁa
steop.

in view af the setiefectory syntheals based on S-nitro-
quinoline end the very real difficulties ia the separation
aof the aitrstion products of E-chlersguinuline, (% wsa cone
sluded thet the method based on Senitroguimcline se atarting
astarial, dotailed In the expurimsatal part of thls section
wes the moat sstislsetory progsedure for the synthesis of
2weiplore=denitroquineline.
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greas (69.5%) of lesstnylquineliinium fodlde, whioh docomw
posed above 130° was obtained from this procedure,

Eotes
is An attompl wes aade to recrystellise this salt fronm
sbaolute slaochol «nd absolute sther, ?h&riighﬁ green
eryatels aprsrently are very hygrossoplo and would not
remein eryatelline on saposures to aly,
&+ Dengone was uaed to resove aay unconverted quinoclins,
3. Socme unldentified, aloehel inscluble, materisl weas
present sad was remcved ai this point,

A-ETHY LS UIBOLORE BYLROCHLORILL

Procedure

ine hundred and twenty-nlime grexzs (1 wole) of quinoline
(nots 1) was placed in g lel. J-necked flssk on s ataem
bath. 2 stirrer, reflux sondenser and dropplny fuonel wes
fitted in the flsek, toe qa&uaiina stirred vigorously, and
139 g« (1.1 moles} of dietsyl sulfate (note 2) added dropwise
over s two sour period. After addition of tbe dlethyl sule
fate, thne mizture was noated for two hours, cooled and dlae
solved ia 250 ml. of cold water. The water solution was
traantcrroﬁAta % ¢~l._?yrsx Jar cantninwﬂ in an {ee bBath,

stirred, sad sllowsd to esol to 9°. Twc sepsrate solutloas,
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for thls Lype reasctiofi.

3o The soluetion of potassiux ferricysnide was prepared 1o
sdvaence by ‘eating toe wolla salt wiith UWe watoer s alliow-
L tom sulutlon Lo cowl ln toe Pyrex sepesratory faansl. ¢
length of coyper wire wie nedsssary Lo weep the [uoned -
clorped, cinge Lhe potasslas ferricyen’de hsc & tanduney Lo
eryslellize on cooling.

we The socium hydroxide zolullion was preparsed Lo sdvence
Brd keptl Lo sn leo both wsbtll assed.

oy e e ypowe
Pl SRR IS S SRR I ¢ TS W

FrOcedure

otie pandrsd aod oo praas {o5@ wols) of leatijlelw
guinoelone nydrcohloride ees plsocod in a lele Jenscasd llasy,
eful sped wil, as metico stirrer, theraeastieor smkd rollaX Qoue
densor. one nundred sad ten graczs (53 aclel of powdered
phospioruas pentaelloride {(note 1) wos sddes so. the misture
warued genlly (note 27 until liguid. Ihe brown solutlon mas
atirred amd scated uncer rellux (note 3) for about six ours,
Liien el lowed B0 stend ovornipgobs - I00 0 Dundred ailliilters
of lev waler was sduded slowly (note ! w.ile the mixture was
gept cold la en fce bath., 4 10% sodium hydroxide solation
was added until tie suspancslon wes somewust besic {note L)

and extregted Lopuwe tlaos with 200 @le portlons of oilhwr,



L
Lo

The eowoliawd tier eXirscis sere 4rled oVer Japnenlda sule
fate and tihe elind waes P2aOvec o & sloes. Latia. Tos reslduas
wae dletilisd under pood weler pump veouual tie fractlion
collected at 13,-31..°/10 wame, &% & Aight yellow oll solicilled

Yo anearly shite cerjsisls on coosling.

Noten
e it wawe neogesary v handle e phoasploras panlaculoride
snd run the resetion In an officient noud,.
&e Thwe roeseiioen s sxobwreale, The alxlurs wes bheatoed
gaatloualy watil the soellds Mlauliflied. & Cles-0ol mantle
Was UGed Lo aupply Sute
3o “hs interusl tacperature was 1109,
se  L06 waler weo saded very slowly to the [leacu, jo the
owd, walll anrescied phospuaoras peatecnloride nmd decuapossd.
De Dese was sdded untll sli-ssld peper luadloatad a pil of

5"190

PR P SR LR 3 N AP (I 7 TR S ST
L B 2“%0 Fiae B FT SO L SN W

Froaedire
a8 ,wle Latlery Jur, nvstoed iao an cel, Lelier; Jer
was placed 50 mle (Veds wolesn) of comcentrated sulluclic

acid and 377 asl.e {Seh moles) of fanin, nliric sold (note 1.



A moconznliesl sbtiersr (note ) sou theraons loer were adjusted
in the gosnter jer, € to 3 ilnonss of enloroform sdcesd Lo Lhe
outslde jar sow the mels sixtures atirred wigorsealy. vy
ide wae sdded odis crlorelorae batu unill the leaperature

af e mixeu scld dropped to ~13%, 4 proviously prepared
gulubion of 3 ;e {euh wwles) of comasrcial d-cilorogulnelins
178 50 mle (le.d molwar of fwin, nltrie acic {acte 1) wae
added dropelse over & pear.ud of one hour. Tha Leaporalure
#ho Aept 8t ~ID“;:§ during tnls addition period, by plasing
dry fee in oo chlorolors bein, &ng then st =137 for an
sgdillivnel hour. ihe selulion wmas stirred contlnusualy for
i nours snd sliowsd Lo cowme Lo room tosperst.are Jduarlngs tils
pariod. Toe yedlow solatlon esa ppured onto yw-i. of cragged
lew sud allowed Lo svend anilll @csy 2 the praciplisils Lec
setilled. Loe sollds wsre awpesrsisd oy [lliretlon, and wse sd

wit, water asatll neerly eacid fres, irs nitreatlon sizture

wus transferred o & beader, contsining L0)=530 ml. ol welar,.
The sespension was ssnaally estlrred s concenireted snonlas
Gyeroxide adoed antil toe slurr; was bssice nw sollds were
solleotssd sa & “uchner Funns i sose weshed seversi Llaes sl th
waldr. Jne preclplisie wes miv-drled on the flliter overnl L,
treseferred Lo & 3wl., Jensoged Vlas« snl subJectsd to stean
gistilletion until Jechloro-s-nitrogulinoline oo Loncer cumwe
over (nuts 3.

ine stees voletile Jechloro-s-alirogiiauline was oried

B8 @ sample recrysitellized fros ethere dinebsen  recs (10e.u)



of I~zhiloroes-aitrogainsiine woleh welted st 11l,-1259 wos
obtsiaed in Wls asaner. sllar recryatsilizstlon ron stier,
thils ssteri sl meltsd 8t 120..-132..,%.

Toe contents 280 e atssa oL was illsroed oty in=-
golavle amstearial wes sllowszd Lo dry, &nd the fiitrets cooled
in o an low balie FPos Loe Flitrate, Tey feo of walsr soluble
asterisl, whnich welted at 130-130%, wes sollected o &
slanoer fanael, Ltranslerred o & lele Pound~cobtiomed Ilesld
conteining 17y ml. of £0s hydroeslorice scld (note ..j snd
Bested wunder reflux {or tso Lours. Flve huandred willliliters
of water waz &dded snd tns s0lullion agaia brought Lo s Hoil,
filtersd, sac the flltraste gooled 1a &n Iice Bathn., HArlsount
yellow o-nitroesrbostyril (.0 geo) #nich 2elted &b 1., e4=
Lite? was obtsines sus tihe wetsr solusle Irsatlon.

The wetsr lnzoluble Pesldue was Urssteu wliih 1500 &l. of
Lot slevbol) lnzolavle waterlial sex dlscardsd eis Liw
sleanolkle solallion was decolorized sna consenlrated Lo
approximstely 00 wmle Foriy praws of ver; coride J-gllorsei«
aitrogalnoline, snlen aslted &t 103=1209, wss oblained fros
Lala solatlon. The orude zeterisl wss recorystelllzed telss
fros scetune dsling decolorizing chareosl in eac operation.
The yilela of Zechloroe-denitrogueinoline, shion swltsa at

13504°13744° was 23 p. {22.).

dotes

l. GCoamercisal prede fualag nltrie seld wes asec whicn hed



& apecifle gravity of les.

e 4 usrs beprz stlrrer sede froae tantaluws wire was found
to ke sstislsoitory.

3o il steam Glstlllstlon was carried ou for 1L vure
sontinuoualy snd on thwe Joliowin, cay for 4 hours.

3o Approxlastely 20, hydroschlorie aeld was =sde by ali-

luting 87 mle of soncentrated scid to & voluass of 17 al.

b L, Ry TG TULL) LS S O B I S ) SR R
l’a’miii Wi & by .L P s 4 1 Wl f.al.n,‘s A fi (S i P 5

Frooed.are

Three hunoresd press (l.72 woles) of purified Deniiroe-
guinoline {(nete 1) wes pleced ln & J=le, denwciod rounde
tottomsd flusd wrich was clamped on & atoss balhn., 7 Heérs -
berg atirrer wss {ittea in the flasx end 220 peo {(lefy a0lasl
of freshly Glstilleq dlmeinyl sallste (note £ was sdved in
& thin strega. o refllux condenser was stlac od %O Low sevomd
spening and Lhe mlxture was sated oo & stees belh witlh
stirring, for «lx nours {(nste 3). The sdiition product wes
gllowed o stend overnlghit, then <dlszolved ifn 4,30 ml, of
water and transferred o v J-l, beswer squipped witn &
gLirper. 7o tols cool slirrec solution was added 200 3.
{le73 woles) of aodius loaide In 14y ml. of water, and than

25 e (el woles) of s0lid sodlum lodide. Ths slixture was



stlrred for one-nsnld H0ur ol rooa teapsrelare aod toum Ior
sureewgaartera of &0 Lhour in an Lol balih.  The @av)y red
preciyliate was collecisd on o hae ner (unnel, pressec s
dry es poessible, Lhen spread In & o less Way snc sir dried
overni ht. The orengeersd lemetiyl-oenitroguineliniaea Lodlds
(note ) was recrystsllized I'roo absolute sicuhol {note L,
gokrated by flltration, wnd wesaed woll witi shaolate eliel

{nots C)e The yiold was 36 g. (J3L) of orange-red product.

Hpotes
le ihw satisfactory guality of venlitroqulasiine wes
nearly wilte snd asited no lower than vo=oy¥. 1t was
£180 4IY.
o simetoyl sallste ses conveniontly puarilied by drylog
Poo tucnty={four sours over berium oxlas, {llteriag and
Gletiiling L pless apperetus =it [rouls jitssy wotnueoell ote.
SROSCOER orenas guald nol be ussd.e lue Irwetion Lisiililng
at LiS5=15y9/750 mm. wes collected Ln @ dark orown jlease
Gloppored Dollidse ;
Je It sna neoceswary Lo onecd Lhe stirriop frequently
LYCBUEY LD some ceson e walt solidilled before Lo
teraination of the (WObLin, J6riod.
e anin compounte L5 & viporous sternabtsior, U alipuld
20 Bepl 1o & closed conte ner sod soncled 1n 8 1ool.

e IV wae wbeslulaely nsgessary Lo retrystallise e oo the



1oddde salt Lefors Lo ealietion provoss. «pPprrokldelely
3233 wle ol whaolule slaohol wers Pogeilreu 10 Lhls Dee
srystalllisablon.

Lw  vodhlng wili L8P Pesoves suass aaldsstilied aalerlal

fron L oall and sided Lo Pyl Whe produact.

R T

E e ] o s, o E e
Lol Y Ll DN D s LR

Frocedsre™
An S=~l. yrei ballery jar, neated lnslce & 2U«i.
battery jJer, wss equlippsd =«lLih & Lers Lerg stisver end
Leraometer. S04 hunuresd ead ninotyesixn gress (ledi soles)

v

Gl lemethylelenitrogquinolinius lodlde end 2,00 al. of sloslol
were sdied and Lhe suspsasion stivred replily wnlle & solation
af E53 s Lpees Salesr ol potassslas nydronide In 39 wl. of
water (note 1! wse adusd &l & rele s.uch Ltret Loe Teapsratare
dig nob rise sbove 30%, lce wes Lhen added to the osuler
reattery Jer, sad Lyl ml. of 3040 bydrogen geroalde (note 2
who added dropwise st suelh: 8 rete that the teapersturs of

the resetlon wizture reasined betseen 30 snd 3$ﬁ. inis
operatl on requalired approsiastely two hours. 1oo suspension
wad stirrec or 20 aindtes aore, 333=,00 g, of les was saded

et bemeloyleienl iro-gegulnelone was ssparetod ros

- Yan sltsrnate wet od of prepsration of thils compound
1% a$mariﬁﬁ@ i the suthor's e o bimslis, Univeralty of
sar;lend  1ysl.



the solutlon by rilitrsilon &t & teuperaet.s of 10%. Tne
grunaler brown preciplicte wesiec wiln weteor ohangea Lo &
1@waﬁ-§¢llow 8o1id (nobe J3ie G product wEBe alleur.ied
overn.lsht, then in ma oven wbi 502 to constent welghita 00
lesw tigledenl troedwgainolons @eli6G 8l 13le,~132.8% and

wolsliod 2,7 ge (765}

Nabon

le She potassian oyueroiids soluilon wes prepered i sdvasce
sied Mupl Lo an 266 bello watll L tsupsrcslure wis aboutl

is=E ?30 .

2e Gomsersiasl 303 hydrogsoen peroslde was fouand satise
Tactory. The speciflie pgravity was cnecked I'ur asscn bottle,
ana Iroqs tebuler values In Lange's ﬁam&@awk@ﬁ, L percent
in the susple: sxaczined wasx found o be In Lhe renge 27-33%,
3o If tow wessned product is duldl yellow sod appesrs Lo e
waaiyy Tatber then nlcely oryste.dline, L1t el be dried witie
gul hewllny aod Psoryeteliizued. fasnfens or aethianel sro

sebisfacbory reoryebalilizing soliventisz.

L s s T e o w g
K T o W iy o . THGLIR

PPOCE Jure

‘. @ 4 = F y i 4 ; x s @ ! s s
‘ Vel e Lange, "laudboog of Coumistey®, Ll ndlblon
cendusry, vinlor andboosy fablisler, Ing., Lk ppe 1336
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in & lele slngleenvcosed flasn eg@ulpped with &« 7 las-cod
Leatinas mestlo {(mobe 1) soo amgnoetle stlrrer, wes plésed
b B+ e £ o ne -y vz B mys. p P P R BE g oy
131 fe {037 moles! of leasbthylesenliroe-degaloolons. Do

o

nanured wnd Furtyecns grese {877 moles! ol phosphorus

4

i weo powdersd inote 2!, sdusd tu e rosebtlon

%,
o
o
e
5
[
B
{2
N
F
il%

A

Flazs and & refluax condenser ebtitso wde Tho [legy €he Shaioen

Lo effect miging of (o powdey ans then hostew geallously
wnbil e solide were LiqQuifisd (note J3le e swlullon wes
abvirred snd eested acer reflax for six wurse The Lot
bleck Liguld was paured onty the innsr sarfuce of & ,=le
beoker {note 47, were 1t repidly sclldifled, snd permitisg
to ateng In the Hoed sverniphte The Linht gray #ollds were
trae guenched wilh fe3 le of 1¢e culd water, wsu o4 and
sowdersd b5 wden as possltle, collectsd on & - uohoer funnsl
wrd gdr=-dried oversliht. Ton grey edllds wers powdsrel &5

filne sx poasitle, wesoud with O L, of loe sator (mote 5l

gl driede Thwe Zeohlorpecsnltrogquinoline was reoryatelilllzec

frow gestone wiith use of decolorizing chaercoasl. 05 bhuasdired

s simtesn pramns (S73) of Zecnloro-lenltroguin.lilne was

obteinot shlch selted ot L,u.p=147e4” {(nots &),

Lates
le The metsl bolder for the Tles-col wust Le owmlbted mren
welng 8 agrnctle atlirrer. It la neczissry 9 Mun Lhlzs ree-

8L . on in B 200l odd.

de A good grade of phosphorus peptscnloride wes necasssary.

L2




IV wes found al¥t Gealrsile Lo stoars tne phosphoras ponla-
¢ilorloe bobttle in & Le18l centainer contsining cesleium
ehloride, snd pepled wilth adbesive tepe. The phospborus
ponteohloride waa palverized and handled 1n the hood,

Je Tl resactlon s sxotisrale zné the hesl mast Le cone
trolled watll the lrlitlial vigorous resction subslies.

e  CFTOX plass Lrarys sre sore selisfectory iU they sre
avallasle.

S5e It wes iamportent to grind tue orude precipltste as fine
e PpoBBiblie 1ln urder Lo wash oul tiw idie materisls Loture
recrystalliiszation. 4 pebLhle =ill would be wost sualts.le.
$. Tho sowtone Filtrate wes diluted wiih waler to
precigitate a Yrown resldue,. Slmilar residuss rom other
raus werw recrystsllized frou acetons o gblain furtleap

Guantitlies of Z~enlorvo-denitroguinoline,.
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S&CTION 111
B ( 3=LISTHYLAKIROPHOPTLAKING ) -CARBOSTYRIL

Discussion

Three ldess were coasidered bssic in the preparetion of
the desired 2-hydroxy, 2-amino sad 2eehlore-i-(diethylaasino-
propylaainol}-quinclines. Flrst in order to minimize
nagativa rtsmlﬁn, three incividual “routes to the final p$a~
ducts aora lnrastigatna. aocund, n aliaht yrlorisx was
sssigned to what would appear to be the most direct ayn-
theasis, ©.:., the ay#thshxa c: thn'corroapaaﬁing Seamino~2«=
substituted qainaliﬁo :aé uoaﬁllng with leohloro~j3-diethyl=
aninopropsne., Third, it was tentatively considered that
_éhn 2~-chloro and 2-hydroxy compounds should be intercon-
vertable, snd tnat the Z2-aminoe compound should logteally
follow from the Z2-chloro drag. As & conseqQuence of thias
third sonsiderstion, 8 ;ood source of 2-chlore~8-nitro-
gquinoline was easentlal.

3uperiaposed on these 1deas wes the factor of the
szount of fiael graduet required, consequently the need for
individual stepa of high iiolé was an iaportant conslider-
ation, To esmphasize the importsnce of this precticel sapest,
it is noted that the preparetion of b~(3=-distiyleainopropyl-~
saing} ~carbostyril required eight steps. As s winiaua ;oal,
it wes felt that individual steps shoauld be developed
to a yield of 708. Thus for one hundred grams of



Ge{ Jeuls iy lasinopropylasinor=carbostyril sleven fLandred sod
forty; greaas ui vealtregalnoline ssuld e reguirec. 0t
ponsloeling obel necesssry v, ewsloels, liw cosi {for start.ong
nabteriel alony wwuald be spproxiaalely L2.elle

Yo Lires screaes selected four trhe inltiel lovesiipation
of & wsalte.le aynthesis for Ce(d-ulsthylesinopropylasino)e
cervustyril startin, =1t decnlora-lenitroquinoline ars given
o enart Ili. Tihw most dirset roate, shhlieh wes considersd
First, visuslized tuv lorwet.on of J~axinocsrbostyrll
{"onuacleaa™ ) sag coupling with ledivtihilaaslioelec loropro s .

LEOEIT BAG ralkiktﬁg grsgared Jde=aliruecarboxvyril frow -
broso-u=nal tregeiaoline, by parclyuis, Rksin: congeniratsd
50

byersctiloric seld. wecfer sad traveolopoules”” Lrdrolyees

Zwoplorseveniiroguinelinoeg to venlirocerbustyril urin, oofie
cuntreted Liydrocnlorie sclds slse . er ana Gatiana b ore-
pested e ryurolysals of d-ehloro«deni trogqulaoliae aith
gonceantrated nyuroonloric aclid sad recorasd a aslilng selint
of Li4%9 we comparss W Los proviowssly reportsd velus of Lo3°9,

. v Le ‘ . . , o
wiplow sud Apepllil assd Sslacher sad Yuilnmsnnts amstiou o
che srepiretion of deniirocarbostyril. HSone of trese ‘ovesil-

SBLOPS ;uVe SNF sXperimentsl detsils for thelr work. &

5§m@uxwr whid Pollitz, J. prakxt. Cheo., & ‘éi 43 (1531)
§§aﬂuxar sng ctreveolopoulss, inld, 2 6H¢ 101 {1703
ULl {sener sns fathasnn, 1bid, 43 3U3 (171%)

Le, \

a@i&i'&w “&id i;wiﬂfli s We file wisdiie 3T e » Lé'w-# l_,)‘,h? il}r‘f’;
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mebtnod, in cetell will be Joand ia vhe esperiassnisl pert
of this section for tus preparation of J-nitrogeriostyril
in s yield of 92.. Lhe product wwltec at L50.7-158.7°%.

& sesron of the Literetuare roevoeled thar &ll of toe
asxinocarboslyrile had hosn prepersc o4gepl thw 3 sud Uw
gainscerbostyrile. . ince 3,0,70 sand de-altrocarbostyrils nad
Looy; been xaown, Loe guestlon srose as Lo v ¥y tle Ceasino
caapound Cad nol bDoso propared.  Joneldersile wori Lo-
dlosbteod tnal Lils compounc wes oot Poedily svalilslle by @
reduction s lenitrgcarboatyril. & Mesaae of Loe amlino-
serbostyrile will be fouwad fa ssotion IV of tuls work, ww th
B samenary wf Lo redastions attegpled st the igal syntesis,
By btwo metlous, of e cltherto anknown Ussxinoscerbostyril.

£ GOSONG meb ood For Lhe preparation ol oeld-ciat yle
aninosropylesino)-carbostyril appoared feasible Lhrough o=

guino=d=gihloroquincline, on @ﬂm@‘ﬂa Leginlopoelie] Jodlatyle
mzlnoprosylaaiool=guinoline &.d by Hyurplysis 1o bLhe Jsslroed
progacts Toe Sifficuliitlies nere seosed Lo Lie in Jincliny a
sl Lable sebt) od For reducin: the Jenliro ;roup wii out re-
maving the setlvs dw=ellord proad, and to delaraions andoer wiat
caydi tlons Lue 0alors groap coald by repleeced by 1.e  FuPuly
srovs ®lth tas "olde chaln” stiseiad. Thess stepy walw
doeverained in the finel syoitheais of o loroe=de| Jealael jle
aulnoprosyloasinoi-guigoeliae any are secorisd Lo secilon Ve
The prepasration of U-{3e-dlotiylacinopropylamiasj-carbostyrll

from the hydrolysis of Lie 2=-0-.1oro drug, on an experiasntsal
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besis, 1s inoluded in the oxperimentsl part of this aseeticn.

Ths third sethod proposed for prepering i«(3edlethyl-
-apinopropylamino)~ceorvostyril ilavolved the grestsal mumber
of ateps, dat eppesred to bLe the aveond most promlising way of
obteining the desired produet, since uislow and ﬁamy£11é3 hed
prop&roﬁ.5-(3aﬁ1.thyl‘aznaprapylamzno}¢2~an&hasyqa1néziat for
testing es an sati-melerisl drug (SE 13058). Therefore, if
hydrolysis of the 2-methoxy group could Ve sffected effici-
ently, this sequense ol resetions should lead to the 2«
hy@v@xg druge secsuse of the diffieulty encsountered in pre~
pering Ue-eminosarsostyril, the preparation of Ue{3-dlethyle
salnopropyleainoe) ~garbostyril was realiszed through ths hydroe-
lyslas of 8«{3-dlethylemlnopropylasine)-2-mstioxyqainoline.
Hosever sosme very lupdérisnt lmprovements were madeé_in the
ﬁntﬁﬂﬂ Wlalow aud Koepfli used in preparing S¥ 13058. It
is pertinent to desoribe these imgrnvcmants and compare the
resalts obtalned in thls resssrch withh that reported by tue
tbﬁ Y& workers.

wislow and Koepfli used be-niiroguinoline sz starting
waterial nn& praparta 2echloro-l=nl troquinoline uaing
O@ﬁ&ht&&llﬁ'tbﬂ saue Teagentls sz reported in seetlon Il of
this thesis. They oconverted 2-chlore~-le-nitroquinclinme to
L-nitrocarboatyril using hydroshleric seid. The J-nltro-
earbostyril was then converted to Zemethoxy~i-nltroguinoline

-

ing§,63ﬁiala§ and Xoeprii, J, iﬁ. Cheme 5@&.,‘§§ 1553=1555
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Jalm Loe uet oo of Lecker end Follitz.”* fhis uethod con-
slated of trestin bone godluam saltl of Senltrocsrioosiyeril witn
Jlaetryl salfete Lo ne presencs of sodlds nydroxide, Llslow
srid Aoeplll ald oot glve saperlasatel detslls OrF yiside [or
eny ol the sig steps bat recorded & 100 overell ylsid, of
Sessthoxy-senltrogqulinoline based on Sealtrogalinoline.

The syntiesls of Zessthoxyeldenitrogalnoline developed
in fois probles slininetsce toe foraation of Cenlitracerto-
gtyril, & metnod wis aetsrelnsed for converting Jecnlordeie-
nitroguinoline to esstroxy=U-nitrojualinoelline in essentlisally
guentlistlve ylelds.” The over-sll pleld of 2esel oxywo=
anltroguinoeline, ustalled Inn seetin L1 snd IIT of tils Ltoesls,
was socoaplisaned in 5 to 604 ylslds compsrsd to 15, reporied
by sislow ana ioepili.

The reduction of Jeast oxy-lenitrogquianocline (o Jesulno-
Senetnoxygalnoline wae carried oul gstalytloslly iag sisuluts
eleo .ol weln, pletinum oxlds as the catealyst. xlslow and
Koepfll repourted & yleld of $0:s on uhis step cowmpar.d to Ude
e obhleined In thle eori. Tols particular step wss found te
be tne lsasl satisfsctory of the senuence, bacause of lhe
limited gize of ths squipwent available {or lorw re.sars

ycreysnailon., ome oirly individasl catslytle recuictlions

LGOReT &N Follite, J. prekt. Dilwme, é& 3£ {1331}

e oLLDor wistes Lo LoBnE L. Yel.e FFSLL Por doe-
teraining Lbw experisental detalls In converitiag Z-cixioroe
Senltrogueineilas bo dewstoay-benitrogulneliae and prepar.ng
some LD pross ol ine latier coupouns For this problom.
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ware wBdGe In preparing LDesslindel-ssthoxygelooline, Thias
faetor wes conuuelve Lo some investisations in slteraste
maboody ol redaictlon,.  eversl alieazte wore sade Lo tesauoe
the alire proup dslng soslum uydrosulflite andsr variosus
conditioms end wit: differesnt suvlventa. [hsss prellalasry
sxpavliments were nol sacovaslual.

it La {latersstin, o asts that roeaurdis bave beosn uade
af Lw raarcacassuent 28 he demgthoaxy srowp Lo Los lsgusrlie Le
meblngledeguinoelone uand=r “he Inflaence of maﬁﬁ.&g’é& Listll-
lation wes ased in purlflcstion of Uesnino=2=ue thoxy-qgalnu-
Ilns st oll zsts tazjeratarss of 130-150% wnd o905 mu. press.arc.
shonby to sionty~five percent ysilde of product wers obhilained
¥ len seltad 84 72.9=T;«9%(2itersture value 7,753, The o-
aainoelenotnyled-qulaolone welts et 1U3./=104.7° {(sec section
V) snag Thus on the basis of meltlas polnts 1L sppears (hetb
ander the Jdistillatisn sonditlons wsed, resrraarsasnt of G-
gaino=Zenstroarquineline ts Degulagedwaut yle2egdlasline waes
oo sllint Lo Lo detaclud,.

sbslow nad HAowplll egauled Jesminge-Zeswiicxygainslline
wi b leonhlorge-lediatoylazinspropsneg hydrsaclorids i byl
siouiol selation wilch #63 “satsd ander rellux for five uayas,
ndoing Yslde enein™ hydroc loride (l.l moles/aole nusless) on
BRC  UEy. They obimined a8 TUL yileld of [inel orodust. IV wos

found L 8t 0)=0bi ylalds could he obltalned in thres darxs gsing

“Pinorr, san., 336 107 (louh)

“Cpayer and Cesr, sonstsr., S 3173 {1513



Gnly er 88 sueh "side eneln® bydraorlorides.  Thely ovore-all
yleld of Je{j=~diegthylasinopropylesinol=Zeasthoxyquinoline

-

was Llis coumparad to spproxiaslely 3135 obteiaed in trhls »uri.

Geonat

They preperec 7 ¢reas o0 drag (58 13050013 tne total pruaw
pared in lhle probles wes aperoxlaselely 290 jrawea.

Phe most convinelay srpuament or Lo asgeszily of aorkiag
fadividasl ylelds to g igk level in a problem ol Lals Lype,
Bmay; e nede wo.t striking, iU the smouni: of stsriing astsrisl
regalred for ituw prepsrstlon of 270 press of U-={jedloethyle
sminopropilaanlnel-denetiucayqgalnoline by the wet od svsiable
in the ldtersture snd Loe setnod developsd in Lirls lnvesze
Ligatlon &re cowpared. ror & lls overewll yleld, 1130 ;rsus
of Jenltroguinulline sould be regqulres, cumpared Lo 32 .
for 8 33. overe-all yleld,

T aLove gosparlson revesls tosl, expuriaentel cetsils
heve ween deleradned, one ste) vllainated anue toe yleld la-
proved Lores ol for Lhe preparstion of G=(J=dlel 9is.inoe
progsylesins)egemwtnoxygeinoline,

$lotow sod Josulll prepared the Jdisydroloulds sall of
Le{dedlst o ylasinopropylaaine)«2-aet osygirinolias end eve the
welting point ss Llu0=1.1% 76 further the evidenes thal tre
gompouns pgregarsd In this worg ses (06 ssae s that obtainea
by alslow and Xoepsl'll, & 1 g. sanple wes convertsd Lo tis
glnygdrolonlds wnd tre welting polnts compered. Thne ssll proe-
pared in tils lavorstory wslted &t L, Je;=151e4° in sorecuent

Wit Lhe velas resgorted Lo LRe previogus «OoPF.



I e Deeon roporied Ll oo Jeand peslocxygqalisoalilines
B¢ Lyorulysed unded sclid condidlons. ror @essople, Tidde
lander &5 Qaﬁ%?&ﬁiﬁrﬁ? nydrolysed Zeotovaygalnslineg o &
vabe at 120Y witi sonsentratad hydrogsloric aclds Carbow-
soyril sod sloigl onloride wore siven w8 products.s L ag
2L W6 4. 08¥0R, cowevsr, Laat sulsbliuentd soald offect L@
sase ol hydroelyels ver)y wserikedly. Sachoann end Daal
found bhat ~okloro=cmolinosyquinolinsg wes olesvow in 2030

minutes asing SN (Vv 205) bydroesluric aold, »heMees Yoo Losuerlo

&

2,

b

~g.lorem=,mst oxygalnoline regualred reflluiing wlt. 23

av-eb'

Gydrliodlio for 1O hours. o Lhe L0t o this 1lmited datle
11 woo Luped t.at Lhe pdroiyuls of J-{3-flstuyleainesropnile
aninoj~d-=met oxygwinaline mould oecur relatively resdlily,
slnee Liw J-slXoxy proupy eppeared scedt Lisble o seslagb-
et DY Ve YOOy arodp. However, W olflect o varioas
subalblitusnie, tuelr zositlon enu Lhe ¢wee of nydrolyals ocould
not e sorrelaled fron Whls 1lmlted Jdets enc thus 11 couls
not e ascertalined what effedt ine J-distiylueainoprspyle
&aine group in the Jeposition would &ve 04 Lhe Peacllon.
AaRtheor conolderstion ®ass tne Dbase solubllity of toe
Prsdatte Lorbostyril itsell s scld sud base wsoluble angd
Gonseseetlly the Qehgurony prouy saicalblis soae degroc of

& phoenollce properly. Tos probles sroso as Lo whe ther

57 NI . v oas rym
“Tiriedleander snd Lstoraaler, Tore, is 335 (1a82)

o mﬁffﬁuﬁﬂﬂm snd Haallion, J. dsle Cheiie .00es G
357 (A7ee)
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the deslred comsound would pregipltste Irom & baslc aclition,
Aapsand an hydroxids s uwed In the exporimental proced 30

Lo mexe the resgtlon medluam basle, wlbbowrh sudbsaguent Csta
Indleated that Lhe drup wap soMeeurt salable 1n sthor Leslo
malorials,.

The resalts, deleormined axperiasntelly, sowed Loal Lhe
conversiom of Ow{i-~dlethylaninopropylaning ) «Z-uw thoxygslnol ine
bo Gw{d=dletoylaninepropyleninoe -cerbostyril ocourad in (e
15 ylelas by refiaxing with &8 {0204} bydroeehloric sold
for porivds of 5 to & hours. It was {ound that yreflux
periods af ., or less sours wit insulficliont aoounts of &%
hydrogeilorle sglid resulted In partisl hydrolyslia, leaving @
residasl ligald shileh would not aryuisllilss. lHelrestaent of
this res.dusl Liguld for & hours with GF hydrocilorie selda
complso ted hydrolysis. The crude nydrolyzed product was Jound
to contaln an luparity ¥l h was Dot readily soluhle In
etiaylecstate. lase U={J-diotiyleninopropylemning}ele
merw oxyquinolline probably conteined soms uaresoled Sesminow
wwgebaorrgulineline, & possiblllity four thils {nsoluble lasarlly
would be Uwsalnocerbostyril reseliing fros the celd hydrow
iyslis. Althoups thas fupurity wss never ldentilled e vacn,
e dats fn section IV on thw solubkllity sad the st ol ol
propgareilon of Usaslnuenliostyril Inclester el thle o @
Meesonebie sssmptlion.

Gmi Jeniet o ylsainopropylemine j-curvoetyril 1 & 1isht

grevnisheyollow +0lid winleh decumposté el ol. =03.5% alter
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R

thren roaryatallizatlions, flrst Irox 2thylacvtate and Lwice
fros sewtang salngy ferean deaolorleing charongl alll aueb
rogorystellization.  Thw compound wau zal s In absolule
gl alezolioly methyl aloohal, Jlogane, bDenzene, alabhgl
pellosolve, dlavtiyl sellosslve, et s and Saolly "T. Ui
drars wes zolabls In 4% aydroo lorle seld snd preciplitated
fromeeld solutlon with concantreled amuonlam nypdrosdle.  Dee

suss 2f the phenolle natare™ of the Jelipdroxy group e

-

sanpound wes aslurle la 370 sodlum »od potassian hydroxlde.

-

&

el el ietarleninogy y;‘?&&&w}uﬁ%ﬁb@ﬂ%yﬁ L formed a di-
Eydrabronlds vhioh melted at L] Wui“lg;a; after one re-
erystelllization. ne otlazpl 1o prepers los Qllzéarolollas
indiceted that %912 83lt wss unsteblo.

An atiempt wos wads Lo detorymine the pereent purity of
tie Jdrug asing e cethiod developed by Crelp and co=wuriw
@?ﬁ'ég,?g,?x,?a The altreviclel sbsorpitlon speotrun of the
druy wss obta . ned in spretru Jreds lsodeotons using 8 Fepliuen
vodel DU guearte spectropitoscter, Lolay extiactlion cuvels

fileienis were delerainsd frowm e formauals €= whoere € s the

5%3

By

Towevar De{ledletuyleainopropylsalne)-cerbostsril Jdoss
ot clve & aslor wi bt 1o f&rriﬁ philoride.

V)“raih, Lalie  Je Flule Cheses 353 519 (13

70.. . \ A . _ .
{ wraij, ellay woldhic, sishlon sad YTltus, Lolé,

161 32 1)

?l.ra*é, Leltey Toluamble, ighlon zad Titus, .oclignce,
ﬁmﬁ; » 1 } g
£ u

o ‘awialiéﬂxﬁﬁ sl UPsis, Je 0L0le Chwme, 100 Gl



molar extinetion coelflslent, © the optleal denolty, o Yiw
soncentretion Lo arles/l. ol b the thlokoess of Lho ahe
gorving solutlion i wa. 0 plot of € vo. vus wave lensin
waa mmde LW detornife (he sbsorotion maxian.  J8xlnk vere
Tound at 245, 875, snd 355 mp.

Letng Wose sbsoerpitlon nszxlms n sonnecllion wltn Ltiw

aymter current Slotrivation Leoabnlgue of Oral; ©f sl., 1% waa

£
o
 d
| il
&
i

Found L.t Y setnoed was nod teasdlly wlo e e 3-disthyli-
sminoproprlecinol-carbostyrtil for tus rosadns. . gartition
retlio ol Lhoe druag wesr ool landepsndent of concentrstion {s»e fable

23 mod tw orpasic spociss wes nobt gaantltstively extescted

frowm ¥ potsaslian hydroxlde with benrzans or gsyololoxans.

Guing e sodium scelsto-gostle sold balPer aystom with oyolo-
hexans or Denzens asd T potesalum hydroexlde, consiztent
rerpalte 20uld not be Obtalned for & sartitlon ratlo using the

saneé rogients and conditiona. This was Lo s exseetsd sloce

-

tha sompound cthowed & definlte solabllity Lo btases. Two ¢leven

#

plate dlstributions were coumplete fallurss. Ammonias
Gowtatewnoellie gold bulfor was trled wlisr Wenzene asnd using
SN suwmoni .ur bhydroxide to relesse tho orgenie coterlsl to ihs
orpenle solvent. Thls systen was Tound to Lo 20ls repro-
Gaelble but Lhe sartltion retls over Lo raape 97 COn0aHe
tratlone uzed wss not eunatant.

Hlnety=lfour grass of J-{3«diethzluninoprosyiesing -

&

carburtyrlil (U8 200 ) was sabaltted for toxieity teots
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Maated with disth:ylanine using sasoniially the waithod of
i%amr.m o the desired iuchwraujndiutﬁylmnwgrwmw
fsslated eud purified by diatillatlion,

fﬁ*ﬂwt‘, Belv. ﬁm&n AGtiay & 3% (1%1)
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Seocedure

In a Sele flass were placssd LT3 e {83 aoles) of 2w
ehluro=i-nltroguinoeiline und 3=l. of 180 hydroohloric aslid
{nots lie Iiling chlps were &dded and tho miiture walaed
ander roflicx for odr hodrs. Jne liter of water wes adugd
sndG Liw apluation broushit o & boll &rein, thon (llilered Lot
I flltrels was oooled Lo san 1oe batlh, the preclisitate
searatod from the solatlon by filtrpstion, thwe Fllirete sat
salde for Faother supsration, anc Lhe solld washed wiih
several portlions of diluted (note &) smeonlum hydroxide.

Tie bricht yellow L-nltrocertostyrlil, drisc st 329

for 1
Boursz, welrhed 133 g. (840) melted at 162-143%. She
srisinel filtrate waes cede basic sith contentreted momatnlum
Lyarcalde sod cooled Ln en los veti)y the yellow precipltetie
was coallecteld on a f&nmr Funnel, waswd «1Lh waler 20l Po-
ery. tallisged Lroa seltial slecnaeldl (note 3 «ith agse of dow-
colorizing o arcoales Twselve [ ress of Ce-nltrocerboeisril,
whilch melted at lé@.?-l&ﬁ.{a, wae chlaloed froa Lhe aetiyl
aleshiol on zooliny {(nots . 0 total yield of USeinltrroe

carvastyril wes 27 hased on Z-chluro-denlirosgainoline.

Hotes

l. Jzirteon hDundred milliliters of concentrsted hyiroe



ehlorie acle were added to 1700 al. of water,

Ze Yoress Dundred milliliters of conesntirated swnonlum
hydroxide wes dilutsd to & liter volume and ased &y wash
Ligulce

3¢ Apyroxlmetely 253 mle of alcohvel sea regQuired lor Lihis
regrystellization,

lpo. avaguration of the westhyl alvonoel solution to 29 wl.

gave 3 pe of dark brown saterlel which was discssded,

@it THOXY G LTH U VINGLEE:

sethod A%

LAght and thres-quarier prouas (30 grez atoms) of
godium was glssolved in L0390 wmle {247 woles) of Gabsovlule
wetiyl sloohol (note 1) contuined in o d=l. single-nscked
flask. DLolling enlps ware adgded Lo the solutlon (note 2.
Than 45 Ke 1e22 mole) of Z=shiloro-v-niiroguinoline was
introduced Into the thlalle of a LHoxhlet extragtor aad
Litted o the {lselk and thew spparelus wess supporisd o &
stoas belie IThe solulion was hwated ubder rellux for 70
boure, wsling an efficlent condenser. Yhe sclution wus

cooled and poured Into 2.5 l. of vigorously stirred ics

%10 commerelal sodiue wmetl uxilde wes used In abisviute
metienul tioe yield was cumller (7215).

T4



wolaer. & ir:g‘t w.ite preglpliste Formed lmoeclsately, was
¢ollescted on & Juchiowr fuwanel and weohed with waier untll
slkali-froe, The 2esethoxy-venitroquinoline after dryiag
in 8 vacuum deslocator overalght welphed 42 . (Joel5)

and melted et 123.)~12,.g .

Hotus
1, 2baclute methyl aleonol wes prepared aflfter thw owlihod

reported o Vogele (2

2e The solution nad & tendewoy Lo bump towerd Lw end of

Lie reflux period.

liethod £

Foply-ithiree greass («225 mole) of Jenltrocerbostyril waas
pleced in & 2«1, boacer sapporteld on o stens balh end pro-
vided witn & meeohanicel alirrer un. theratas ter, odluam
hydroxide {Fe¢9 o) {25 mole) in 22 ml. of wmater was sdded
and Lhw susponalon was »tirred gnd "ot seter adued untll
solution wea gomplete. Tio leapursture was ralsed to &a%
and 272 mle (o236 mole) of dimethyl sulfste addod dropwise
sver & perlod of one Lour. Jodlum hydroxide (13 ml. of 39035

@es Lhen added followed by 5 ml. of dlasthyl suliete

15 fela ?Q;ﬁ@l; "A Testbook of srectical Trgenie ;
inclading walltatlive Jrganiec Chealsley®, Longmens, Treen wnld
Cley HBwW Yulk 1} i o be P 158




dropulse. 1uis process wes rosested lwlce more, st rriag
gas continued an asddlitlional 30 minutes and the solaiion was
Piltered 30te Tiw besioc Jlitrate was set gside oy recovery
of anreacted Jenltrecerbostyril by neutrsllizetion with
nydroc loriec acid, The seperatsd 2-nsthoxy-lenitreoguainsiine
#was washed three Limes wit: 507 ml. of water and dried in a
vacuus aeslceosior. Tiae sroduct was recrysitalllzsd frou
athiyl sloonol wits wse of decolorizing chamrecal. Thlrtye
tws srans (L7.50) of 2emetiogy=-Genitrogulnoline wiloh selted
8L 122.5=12,.5” was obtesined. The setlensl motner liguor
was poursg in wator; sboul § oo of pardly alzaelsted matoricl

{mp v Y10 was recovered {or retrestasnt.

Gmp L UemRe, Dol a Yol LAV LINE

Ten grans (.34 wols) of 2-meti oxyelenltrogquinoline wses
dlasolved In 175 wl. of absolule mloohol, transforrsd Lo «
"oglirsete” Lotile, J.l £. platinus oxlde edded, and the oome
pound reduced wlth hydrogen sver e foriy-five winule perlod
et sn initlel presaurs of 30 pedele The calBlyst was
seperate. {rom the solutlon by filtrativn aad thres sore
rodastlions sede o & slmiler canoer, using fres:. catelyst
Yor &g roJuot’on.

fe  The conbtlined &losholle Llltreates ware eve:arelied
o & sioms DELn witil & brown oll begsa to form, 5 @mle of

arsolute wicwuol adged, the solutlon decolorlzed wiin



g
ek

ghereoual sad {iltered. o1 coolin. io an l{ce bat, {flae orystals
formed resdily. The slaost frite product wel;ned dde2 &e
(BZe50) sud a01l80d 2t T3ed=Twe5

Je Tune cumbined sloesaelie (illiretes wuere Lraasfersed

o & lele [lask tad @loeiwwd reseved andor @atal ram) VAD Sl

The cowiduee s0lldilled oo wtluniing snd was SlsLilled In e
clossl eyeuwes, L.al frection sollected wileh «Iiatliied ul
lﬁ-}mlllaf oD mune Lwsnbyelhrss graas (550) ol aesrly w#.lte

Geanlno~Ze-set oxyiuinelise wwe collected wulel welbled atb

12e 7-1403"s

dewlifiuic m 3G G e i

Hine Lugwidrod siwd twealy-llve greass (3. woles) of
phosphoras tribroside wes placsd (o B8 Hel, Jensoked {lask
w@ulpped wil stirrer, dr-oposlng fuanel snd trerascwier. le-
CHROro=3=hyaroayoropane (L., Hes Dol w@olus) wus sdued
dropwlise, il stireiong, over & iwslve<~hiour pericd,s e
situres was ellowed (o atlipr Zvernigzst and L oen Leatsd sradae
liy Lo 95° anc atlrred for an addlilonsl ten Lours. @
a#oluiion ways swllowed to aowl, poured into 3 l. of weler wod
wesiod Wntll sold free wilth lue sodium carbonsie sulailone
Wi olly leyoer wes wias.od wiih 3 1. of weler sand drliled over
caloluw cnloride or twentiy-lour Lours. Tiw alituau was
dlaetilled ancer prevallling slascsupneria pressure {757 zuel,
L freeilion Lolliny st 13ﬁ~1@3¢ culiseted as colorlsss

lebronmo=ecnLloropropane. The product welgned UL3 ge (795).
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Fouwr andred and twenty-Uive srews (3.05 moles) of

l=bronveJeciloroyropens ¥es placed 1o 8 S«l.s Tlssil sussended

in wn jou balhe Five hundred ond tudrty wle {(sell moles)
of dlethylanmline was sdided dropwlss over & pariod ol w.rue
hours, doopling tis texperstute Leolow &o¥ by ioteraltisat
sheking in the loe bath. he susponsion was sllowed to
atand overaiynl, trseled wl it webey, ede Daslico w Ll sudlwa
Lydroxide eand satrected tihree Liaws wlth S00-ml. poriions
af slher. Tho coab.ned sthor extracls were dried [or 2,
nouers wilh potsssiuam carbonate, stoer and Jdieliylaaine wele
removed On & steas bati and the residue dlgtilled under
reduged pressure. the celorieas Iraction clatiliiag at
39=45%/245 mm. was collected as leshloroe3-ciethylamino-
prosune snd weis ed 04 De (5D458) based an l-bLProsow3e

SLLEY ORIV «

LG Sm Y Lo QYLLK IR T P0G Pa LA R BWIARIS IR S BTN

I @ Lels besker wes pluced 8 solubtlion of 258 e {(le4D
mRden i of lechloroe-dedlethylasinoepropans in T3 wi. of
skelly Y5 (note l). ory hydragen ohlorlide {nste 2! waws
bubbled inte the zolatlion until precipiltation of whlte
erysteilline l-dietlh ylanlnoeJ-ghlororopane Lydroghlorice
was apperently completed. “ho wilte product wes colleoisd

1

on & Tushner fuanel, wesied wlto Skelly *F" end transferred



to & vecuun deslcostor {(note 3). The Jgelly "#" [llirate
and wBahings were coablined wad retrested lwiocs wlth dry
hydrogen chlorids, in the above meaner, oblaining two more
Iractions of the Jdesliped aslt (note L. The products were
cowbined sad Uried in & veouum Jdesliccatur ror 1L Doura.
le.fatiuylanlno=j-guioropropane nydrochloride was siored In

& deslivomtor asing potessiuag hydroxide uss Jdeslcoant.

4oLos
1e 411 pleces of apparstus were tboroughly dried in an
ovon at 1&3@.
& ligdrogen chloride gses from s comumerelal cylioder was
pessed throush concsnirsied sulfuric aclde.
e A vVeouun desicoator was previovasly arrvangsd £or law
meiietes use, Lecsuses L4 product was eztremely hyoroscs ic.
The selt was trenaflerroed, in & deylag dish, to the deose-
igoator Dofore all Lhw solvent wes roacved, sud the escess
gulvent csutlouely renoved under WRLEer DUN)D VECG il

se  Abbtexpted precliplitaiion of the nydroehllorice ssll for

& fourts Cime roesalted ln smell assmcants of oil.

Forty-aine gremns (.20 wole) of U-amino-emothoxyqulne-

cline, 52 2 {20 mole) of ledlotnylunlino=3echloropropsnc



&2

bydpvohloride, 100 ge {(1e@9 moles! of sodlum scetale, 750

wmle of Yo sleohol anu 300 ale of wuler were pleced in @

Zeie single-nsceked flsske Loiling eohips wore adued and the
soluticn wes heeted ander refiux for tores duys, scuding sn
sliltionsl 52 e 2f "elde chain” hydrochloeride on tiw secumd
S8ye Lhe solution sas sllowed Lo coul, poured lnte 1p00 al.
of could veter end aede bessic wilth o 30 solution of potasssium
hydroside. The solutlon was ssiturated wlith technical polese
siwa carboneate and Lhs alovhold seperelae.d (rom ho waler phast.
s watsr ras sxtragted oacse with: 300 mle of sthor, the ether
combingd %t tw sloohol snd tinle solution cuncentitebew un

8 steas Lat: (note l). The residusl solution was Jdried over
meynosium saliete, aleobol resoved under wseier sy Vaouwa
end "zlde chaln’ &b 2.7 mm. afetilliag 4I=359 {(note 2).

& saall smount of Zemethoay~denltroguinoiine wus reacvsd &
125«135%/.075 mue wnd the light brown oily residus ulstilled
8t 135~155%/.001 ma; the yleld was 79 o (57)e

Hdotws
1. ardng cogosntretion of the solation, water end soue
dissolved solids sesperetod snd were romoved., 4 smell suwouent
of obiwr was weed to wash the water layer and combined with

the wetsr lasolables portlon.

de A& carpon-dloxlde-chloroforg beth wes used to condenas



3

the "silde ecnaln” during distilliasiion with & VEOLAE DUlie

G Jowids L THV LG d b POOEY b 8y Y@l TH (¥ VIR uLike LLEYLIEL G viub
sne prem of Je( 3-dietioylasinepropylaalng ) -2-ms Choxye

gainolloe wees dissolved in  als of ethyl aloniol, ithe solue-

tion silrred wudd 2 mle of T» hydrledic seld {8pe e leb)

in 4 wile of stbanol added drogwlses The sslation eas zade

#ilyhily Luarbid by sdolng etber and then coolsd in an lze

bulha dhibe ocryveiales separsted resdlly, were coliected an

by

8 Dushner funnel snd =gshod with ether. Thw prodicht was
recrystallised Irom wthyl sleshols The salt deosaposed &b
B - , ‘, .

Fildes=liles o i standing Im & visl over &8 parisd of &

year Lhe seil dardensd and became souownal Zuumye
L34

3 g LA o TR v TR 1w s RFRRR aney P BN v BRI ol <o 4
@-'1 3‘0 S SEARLR PO LA BLIRG 3*%4 s L B A L

anlnad A

in & l=le single-ncodes flssx a&ﬁ;gi&@a& @& salalion of
T3 e [elipy wole) of Le{I=ilothyleulinopropyleaingled-nsbbosy=
gquinoline in 502 ale of OH (N 20s) hydroenlorlis aclid.
Delling enips weres added Lo thw solutlion whleh was Lisn
wated under roflux for 5 hpure. Tie sslution wes ellowsd to
ecooly bien poured into 2 1. of eracked leew. Ths solubion was
plecsed in an lee bath and coscentreted eusonl as @gﬁ@&x&&@

added slowly with manval stirriag watll z2trongly bsslo,
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A presnishesellow pam foresed 88 nedtrallzatlon prosecased.
The run wes sbrhered on & Jlaas spaiils, trsnalorrsd to &
bosker and dried overolirntl in & voeouaus Soslconior. e

gam solidificd on drying and wes roorystalifsed {roo iyl

bk

sostets {(note 1) soentsining degslorliing oheroosle Tho
FLold wis 1 Jed £e (T4i) 0f preenizhevsllow srrstals that
sesonedeed al &ﬁ*”l o Poervsiallilzation from obinl soutate
or acetone wslng decclorizing chearcsal improved Lhe dsw
gompesition paint to é&.fuﬁjnﬁﬁg

whnalysis: Celeculsied for ﬁl@&¢3ﬁ %3 P Us T
Ly Hegby M, 1lhe30.  voand: ©, 7002, 704087 1, Zu01,

Oelily H,y 1489, Llueibs

Hoteus
1. Some unldentifiec mataerial woes relstively lnsoluble in

iyl woetste gnd wes peaoved fron Lhe sclution by Clitrsilon.

Hethoed B
Four orems {0000 mole) of 2-chloroele{Iedlethylasnino=
propylaainel-quinoeline dihydrobroalide was dlssolved In 52 ml.
of 255 hydrochlorie seld in & 130 ml, round~botboneuy Tlacid.
The sslution was ~ested wnder pefllux oy swven hOuUrs, do~

eolarizes witn eharcosl and fllierec node Toe Flliirsie

satoor wlshes Lo vapress tle asppreclstion
4 e

LEIy ﬁi“rg 8, wTe BFPon Taer, wr.e Jos Taono wad wlus
Gerdsmen {or the analytiosl detersinstions n thls
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was Lowelsd &b 33 overnliobt (note 1) and wsede strongly basle
Ly Bl oenoualbrated eaonlan hpdroside Lomlys O olUsGe
lal gun siowly precipliteled, was zatlered on & Jleéss spaitulse
and wried overaia bt in & vecuan wesiocator. The sollds were
recryeleilized, [rom athyl eestate containing Jdesclor!zing
choroenl wid when dry degom:osed &%t 75e73%. 7The Ow{le
wietnylsainopropylanine)-certboatyrll wis epaln degolori gad
gnd reeryslallized from ¢thyl seetate. ‘The product deconsosed
8t 50.5-8145% & mized decomposition potnt was delteralned
WLt en auelyzed samples of Je{3-diethylaninepropslesingle
cErtestrrll prepared se above in Qellod L, The wulzsed de-

. - o et PR
comeos . tion polnt wes found to be L0«027,

flgtes
le Crystals of & hydrociloridse sall were nol forocd ander Lheswm
cutid tlone., U={3-llsthylenloupropylecdns)-carbuatyvil forasd &
lsuwon=-yellow hydrobromlide sait {probably tlw dihgdrotrosidel
by sdolng s aydrobromic scid in ebsolute alceonol Lo an &hoo-
lute aloaholle aelullon of thae free bese, ke zalt was oleely

reoryetelllesd froa eBeolate g¢leohoal and swlted at z?%.é-l?ﬁ.?“.

Viiravluviwd &l URITIuE 4G4
4 smuple of Us={3-dlethylemino ropylerlng-gariosiyrlld

wns welgned oub by & swaber of Ll wicroenalyiicsdl ebelf”

Tlhe salhor wlenes Lo CARFeES &pyTec.&tlon Lo L. LFron
Baer, Lrs. wary Alddrldee sad des jelhren Sardesan Dor owoelshing
sumples of Lhe compounds wicse abacsrpllon spuclis Gobe Ohw
tzined in thlias work.
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gnd transferred $o &8 25=21. volumstrlie lMlesx. Ihe druy was
dissolved in 25 ml. of ilsolctene, snd the spiicel densltiy de-
rained 2t 5 mpM Intervels on e gample frosa thls golations A
Begkuanng xodel LU quarts spectrophotometer wos used for Lo optlesl
gdenaity messuremmnis. Juariz cells of 1.0) em. ontlerl longth
wgre usaed, ihe dsta is recorded in tadble 1 and a 1ot of the
molear extinetion eoefficients vs., Lt e wave lengils made in

fipure L.

PARTITIUR BaTIGE

Partition “atios were determines In the [ollowing, saunor,
A panple of G~(3-diethylaminopreopylexninoi-carbostyril wass
sdded to 19 wl. of cyclonexane sud 10 ml. of balffer sclation
conteined 1n s 30=l. separetory funnel, The syston was
eqalilibrated for two alnuiss and the phages 31lpwsl Lo ze-
pRrste, then the leower (hulfer) nhass translerred o & 30-al
firaix. Teon wllliliters of crelshessne %66 added to the
bpuffer phasze sng then 5 ale of 58 sasoniua nNydroxide Lo vach
eontalner, Dobth contalnars were vigzorously szhavqsn [ur sev-
sral alnulas sad the phasss in 28un aoatziner zllowel o sep8-
rate, e ollicael density ol 4 sasple of i srelobsasne
aolution la sral container woa Aslorsined, 18387 4 Jecksann
sodel OU quariz specirophotomolsr st & wave length of 3565 np,
The peértition retlos were (ren caleulested ag & ratio of
sptierl Jdenslty solvent /nntlezsl density bulfer. Vs duim

18 recorded in taghle 7.
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Solvent: Benssns

Bulter: mmm-m&znm%m&%@”’
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viscusslion

The orijginel purpose [or the pregaratlon of Jesalno-
carbostyril wes s8 en intermedists for the synthealis of -
(3=diw thylesinopropylasino)-carbostyril, lowever, & com-
bBinstlon of sarly positive results with the hydrolysis of
uw{d=dletnylasinupropylesinol-2e-ngthoxyqalnoline wid un-
gatialfsctory sttespts L0 reduse U-nlirosarbostyrll rele. atsd
the synthwals of C-aminocarbostyril to & strietly scsdeule
statas.

For most parposes Lhe practlcal wetoad of prepsring
Pregainoguinollines is the reoduction of Liw particeailar niiro
compCund. Jeveral roescents sre avellscls for Lhe reduction
of nitro groedps and nave beon sdaserigted by Winaar.?é

Probeably tuas roggents most useful for tne reductlion of e

acld, iron sad dilute scellie acia, ane Lydrugpon scllveted
with nickel or plstinun., In some cases steanous enloride
gxd cydreshlorie sclid csase onloriastlon slong with re-
guction, end the cavalyiice procees ey be sccospsnled by

roduction of Los pyridine ring.

fﬁ&.y. Fleser, ":xperiwents in orgsnle CieelstryT, el
Leatn end Jompany, Goew York, 2o ode 124l, ppe olo=yli.
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For the ayntiesis of Ge-asunlnocarbostyril, twe lactors
merit sbltention. e compuana would be srpactsd Lo exni it
sapnateric progertlss, conseguently sume wifficalty =i ot e
sngouentered In separstin tow s&terisl ros tre resctlon
sedtam, sors lamportant, Zehydroxyguineiine lg probably bast

Apréssed &3 & alatare of trne nydrody snd detonle foras. The
getoni¢ fors can e regarded essestlally ss an salds snd
ef/escts cerialn ressctlonsg of a&w%aﬁhyril.f?

Cerbostyrlil fs easily Lydrogensiled, o comparison W
quinaline, Lo the Py-dinyare and teirehydrogal ﬂallnw&.?é
Cwvellito and Kﬁskﬁllfg stuidled the rediction of the guine
alinols In dloxsne wsing &8 pallsdiax spon;e eetalyst at 25
@i 55%.  CErdostiril wes redscsd o 3,sedibvdrocarvostyril
@ad LI Detial, &nd Legulnollinols were reduced to the 1,3,3,
ge=tetrahydrogquinolinols. All of the galnsilinoles mere reduced
@ore resdlly than guinoliae.

The ahove evidance shows L@t tihe Dydroxy graup fecill-
Lates reduction =f ths pyridine ring. osinge e asinoe group
gxhinlts some properties alaller Lo Lhw aydroxy group, sweh
as eleciron-doning, sad Leatomerian, one i nt expect strictly
froq anslopy wit,, tne gulnolinels, © el tieo eswino guinsiines

woulou also faelillitete reductlon of the pyrlidine rins.

(Iau eicellent sumaery, with reflerences, of bthe gevicenos
for these ant?*baaﬂhk forus Lls 9?%%%&%&@ in Ce LAdderiield
{~eitor}, "Hetersecyolie Compounus™, Vol. IV, John «iiﬁy B
LB, sew TOTE, LS, Pie lﬁaﬁlyﬁ

?3gp&§m snd Galinovasy, ?ar.,léj 2357 (1336}

fﬁ{;ﬂ’f&llii@ wig iiﬂﬁii@ll’ e Aile Thdle if}@@cp *{)U linfﬂ: ilj'%ﬁi}



Apparsatiy, redugtion pregesdures atisanted in Lhls wera
o Jenlitrocarbostyril resulied lo sixtures, whilen epuld not
be garifiaﬁ by regrystallizsation snd sesased Lo decgoumsose wiikh
tresatsent. Il Ls belleved thnet reductiocn of the nitrc sroup
ogcured, and wlih both & bhydroay snd amino proup present on
the guluoline »riag, reduction of the pyridine ring wsw
greatly fscilitated,

several ﬁarxmraag'ﬁl'éz’éB nave reported thLe re-
duestion of guinoline 1o the Py-tstrehydroqualinollne asalng
Lin and hydroehlorlie &olid,.

Tia Lltersture reveslsd thislt Lhe *,3,& and [egsiliioe
garboatyrlls hsed bsen prepared. o f the Lhree methods ree-
corded {or the synthesls of =salnccarbostyril uosne luavolves

e redastion of We nitro prodp. ihis compouns LHas oween
prepared in toe following ways: the soslom sult, ssier op

etner ol y-aydrogycarbosiyrlil sss treeted wiih smsonia o an
* S

; - e i:iq . i .. L e N .
iron vessol atb 130-33393 rechmann and fanilton”” refliuxed

geaslno=Zdegthoxyquwinoline with 73. hyériodic scld for {ive

F R - N - [';‘ {. o & a4
noursy snd sehroeder snu HizbyYY ecyelized Z-gcetumidoben=—

00: 1schengradsky, rer., 13 2,30 (1660)
5lﬁrctaah3, sonatah., 2 83 (1881}
32ﬂaffman snd Kdnigs, Ber., 16 727 (15L3)
S3F1scher and Korner, ibld, 17 765 (1884)
Cicer. Fets 081, 750. Coie 35 2 2273 (19427

i USouchmann and Hsmilion, J. Ade Chose 50€., Op 1357-
GO (L&)

Cllehroeder end nlpby, 1vla, J1 22I3x=9% (1349



zoenitrile ia thw presence of sodanidd and Ligald sossnlia.
s=tminocsrpoatyrrll was regared by Claus end wtzﬁrw; Ly
bollin: Senitrocarbostyril « th stannous chilorlde snd hydro-
c.lorle acla. rriediisder and ;&zaru&Qﬁ redaced Cenliroe
carvvatyrll Lo the seinoecarbostiyrll by boillay, with tin end
hydrocnloric acld. Ty tresting 2,.-dinltro¢cinnenic scid
#ith tin, steancus enloride snd uming hydrochlorio soid,
F?iwalgﬁéar and Fritﬁamﬁf prepered J-aaninccaerbostyril.
dopraacs snd ﬂ&bﬁt@ria slao praepared Je-azlnoesrboatyril by
decerboayiatlng Teazminocerbiatlyrile =carbosylic sald,.

drom tne relative drestic eonditlons emwmployed In pree
perin. thm 3,0 end [-salnocsrbostyrils, in cospariaon to
the redzetion of Quinoline using tin end o ylroghlorle seld,
It woeuld swen ressoneble toatl seae Pye-hydrogainolincs were
prodased by Lhe eluve reuuctlon procesdurss. (e originel refe
ercnces Jdo nol liodicale thne ssparation of otrer resdaction proe
duets or tie ylelds of the Lzesninocarbostyrils.

T#o atteapts wers xede Lo reduce Jenltrocsrbostyril to
the corresponding eaing aslny stannous crloride, [irst in
aydrocilorle seld snd then in scetic acli. In Woith experie
ments 8 rest ceal of trouble wes sncountered in tryins to

reyove Lie Llnorgenic qatsrisl. The ususl technique, ¢...,

STcleus snd setzer, J. predt. Shos., (2] 53 3y (1383

Uppiledlénder and LABAPUS, A0f., 223 2.6 {104y)

L

CIrriledlendsr snd Fritach, donatach., £3 533

ATy , N ) R
’Qmwrﬁmca engd wgbstor, J. C8de a00Gey L3 (13,20
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removing the bin fons &8 Low eomplex sodlun sslls and o~
treotlng ihe sadns aiih slier, sae nolL &pplicable Legalise Lie
puing varbostyril was soluble in base. Atiteapls Lo prociple
tate the tin fons &3 tie salildes Pesslied in comsldershls
guounts of kerd solids sinlel: were diffleult to powdeur and
wares ol spprecgliaobly affeoted by digestion with sleonoul.
Fros sleonolic extrects of Loese sollide, & ysllow wasterlal was
ohtalned, Lo both of these reductions, eoich meliteod above
23%9, snud contelned s non-fusable material aslon; with ore-
sBGLe matber.

several stitespits were asde Lo raducs the aliro prouap
with cpdrogen using situyl aleovhol ae a solvent and pletinus
axide ws the caltoljat, The rescilons were ran al roonm
Lemperstare In & low pressare sihaler st 8 a2leriing peups
Presaurs of 20=d5 petiels Humctlons werse stopped wien tiw
theoretlcal awount of nydrogen .. ad bewn Ltazen up. & Lrignt
oran; e asberlel was obtelned rom tre eharcoal trestoed
sleobollc flltrales on vodling In an loe bathi,. nis ssterisal
slowly chsngsd fros B bright oraage color st 172%° %o & blecx
mess at 270° &.d gave s cerboa and ydrogen swnslysis &s O,
57037y Blegl) iy 5478, 5.83. 7The calculsted valusse for O=
sminocerbostyril sre O, L7..3; 4, 5.23.

ceversl sethods of parlilcation of the waterisl from toe
calalyiic reduactlons were Investligeted, wverystallizetion
from etoyl sleohol peve w» dull brown product. The wlespisl
who olasolved in dlilute by roshleric eclis enu flllered Lo

reaoNe By anreducesd U-slirosartostyril, lhen usdes neutrsl
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to slygeoald paper wliih sodlus hydroslds or sasoniua hyuaroikide.
soth progodures resalbed 1o s darx brown precipliiste, . Limr,
dlorane and scetic 0.4 vere ried s reoryetallising solvents,.
The substange prodacesd 1o thess ¢xperlentns wes ¢ sravisrl ged
by insoelability snd wol was appesrently decosmpasitlion with
troatxent .

An stteupt sas imde to reduace Jenltirgcarbostyril with
soulwa hydrosalfite in bolling weter. & slightly vellow
urpsnie Celerial was obtslned Irou s reactlon wilch
Asitec acuve 220° sng tended to derken on expos.are to alr
ang with resrystalllizeation.

ihe synthesis of O-aminccarbostyril was finally resliscy
throwgh the hydrolyeis of desamlno-Zechloroquinoline (ol
seetion ¥V for preparatlion of this ¢ loro compound) ana Ge
sminoed-ngtocxygalnoline in &2 hydrocilorie soid. ihe
hydeolysls of U=salio-demeihoxyquinoline procecded smooltily,
bHut Uwa nbydrolysie of vesmino=2-chlorogulnsline proviased some
Glfficualtiecs shich were attribulted w an insalfficlent egasocunt
of sold 2oy & 8.0t relflux period,

The wogchydrocnloride o Oesninoearibostyrll wes praoe
parsd in both methods, amd trne decomposlition polat of saeh
seuple lound to be 2ui.2-2517.2Y%. Ine analyslis, of tiwe
pyaroenloride walt prepursd frow thw nydrolysis of the
methoxy compournsi, was celuralnea snd nund o a;rescent
#it . tne eceleulsled voluws.

Lasmples of I-salnocarbostyrll preparsd roa both

atartic: meterlals dzoesupcsed atb 29&~2&éa. & wmlzxture of



these Cwe ssuples showed ne depressiosn of Uis decomposltion
pulnt. Tne two ssaples wsers anslysed end Lo resulic wers
in syroscent wil the calcoculetod vaiaws,

The nydrosolowride salbt 1o & whlle gzranular swslic stlen
is reletively insclable in sbsolute sloonol. A& Lo &
sample requlred approximzetely .20 ml. of absolute slgonal for

complete solution. Lewever, on cooling to NV <40Y the com-

poand <ld not erystelilze, Tns soditlion of Lxelly Vo re-
salted in tos preclpitation of & w lle powders. reécrystal-

on of tils selt I'rom P00 ethyl alcolol Pesulted in

*.3»
s

lizat
hydrolyale o the (ree basse, dinarlly (e muinss welt
lowor tran thelr seltis. The nydrochloride of degulnocsrio-
sityrlil sad the fTes Dase roepresents en wWiuwsubl o8sw wierw
thls generallity ls reversed,

Swhminocsrbostyrll ls & yellowlish-green powder readily
soluble in Lo sodlum Dydroxide and 5. hydrochloric ascid,.
The goapound 18 relstively lnsoluble {n winyl acolsetu,
jsovetans, .Xelly "y", sowewhat asldble in scetons snd
oryetalilzoed alcely frow 8 §J4 eleohol solution. with 1s
ferrle coloride & crnanze in ¢olor was noted and & recolan
precipitate soon ormmed, ihile wes & disillneily <ifferent
reactlon from that noted wit the U~{3-dletihiylaainspronyi-
suingjecarboatyril.

Tihe alitraviolsetl absorptlon curve of Uesslinogerbvosiyeil
#F¥es dsterained, waing & Leckmann: sLodel U guartiz speciroe-

photouster, {or & saxple row eash etinoc 0f preparatlon.

“

o

The ebsoerplilon usta are reoarded 1o tetles

%4

3 anug o s

s h-: )



plaot of ths exitlaction coafficlents vae. the wave ilen tos
pede In flgars 2. Shes gansrel cawracisr of the Lwo abe
gorpltion curves ajroee, Indieatinr kel Lie cosslesl antlty
produace:d by the two ael ods #as ssgenlislly (he ssas compoand,
Goth surves exhiblied mexime at 230, 272 and 352 EP . L
claerejensy wes noted at 3.5 Lo 300 wp 1 the exast positlion
of the maxlaam. ines the Jdsta wes taken at 5 ap latsrvels,
e sctael wexlimax Ia all proRabllitly does aol soour 2usetly
at the wp Intsrvals. This 1dvsa le apg:licabls, of gourse,
Lo oo oLuer mexisve A nsiximle was oand at 235 s For the
Jeguincgeerbosiyril srepersd from V-&alaved-getnsiyaainoline
{teble le ubls sestlion of Ve cirvs e5Pears &5 a asinor
zedlaes or lalleciion between 220 eny 3123 B

The sbeorpilion Jdets, In gounjfuaetion #ith the withods of
gyntrsul s, Jdeovmpueslticsn oad alxed coenmposition dolats, end

T

mieal snalyslie Indliente thet Liase proosdurss sroe seihods

122

o
"%
e

e prepavstiosn of Cesalnocarbostyril.

Carvoatyrll s ows two maaimﬂ,gl pne st 20 S {E = T323)
snd st 32 5 A (E: 67531, mteoduetion sf the deaming groud
hae goneideretly conplicated tre sbsorption by lneroasiag
the nasber of mexiue, lnarsssin: the sxtloeclion coeslilcient
{intenaity) at 279 =M and Jdeerssaing the extinction coeffle

cients therealter. Lwine snd xtaak’z phtained he spectrun

sorton and Fogera, J. Ched. 50Ce, 127 2030 {1335}
(hlsorton sng Ltubds, J.o GHdide 30Ces 1351 134}

Qa@@in& end Lteok, J. Lfne Chea, 3i'%§§§§ 2100 (134)



of Ueguaiaolinoel snd .tecs and Eﬁ&hﬁﬁ}3 compered tuv soectrun
of Gessino-teguinoilnel with thet of He-guinolinol sud con=-
cludod tuat the Jeanloo group nad very Little influsnse on
Lhie spectivag,. “his fs retier unuasual since ordinarily an
malne groap aey produces offeets, zuch as baithoshromic auirlt,
gdgeoreked 1 Jlae estraciturs snd inceregss I1n iatensiiy.

SLeeR wnd Rachod 7V detorsined the apectrun of U~axino-
Degalaoliood 1o o213 9 101 and found a seall batuoohpoals
55 00 wmnd skt locresse Lo fine siruecture compared Lo tiw
frac basel. imce 1t was found thst U-salinccarbosiyrl.
senohydrochiorlide sus Dydrslyzed by rserysitalllization frox
et ¥yl sleonol contesining N 1Jw webtsr, 1t spowarvd uestloi-
able tuat Lhe coupound wouwld exlet in sppreciable amosunts s
the selt In 21 4 89Cl., If deaminos~le-guinolinol hes a coae
paritive sensitivity Lo hydrolysisz, probably only o very
amall pereent of lthe eaine sxlsis a5 841t I JJ) B 42l snd
the resulitant spectrum W ald rerose:dt & alxlure »f salt
and Ires base wlbth the ixtter predominsaiinge.

A gouperison of the spestra of Jeaalnocarbostyrll sad
Uef{ 3=disthylaninoprapylaninc)-carvostyril {psge 299} shows
the ourves have the ssse general suipe sud eoagperable (-
tensitiens. Jhe uliachament 9 Lhw Jlethylealuopropyl proup
In the deposition produsscae & szell batosehrowule ahift io

the curve, & 311 0t desresse In flne stracture ss oxhi lled

2% 1 v W . 3 ¥ . -~ S w,.d
“73&@@@% snd kaenud, 4. Ame Chw®a, A L P ?»t‘ 3dy {1;)2}

Jv . teex und kachod, loe. clt,

2



by only one meximum sround 365 ap snd only an inflectisa in
the ocurve between 290 and 300 ap » Appersntly uo hindered
resonanse waa latrodased by the s1de uﬁ;i&: if thero was
hindered PesoBARGS & h;ﬁ@&ghranié‘ahiftgwmptrﬁﬁ 1o Ueauinge
carbostyril sould be nx@éeémé. ?&ﬁmﬁ ahrvtﬁ are grg@axgullw
compared in figurs 2, Ihe detu for wgmugis tyril ts
teken from table 3. = R o

it sbould be peinted cut thai 1pa§etaaa wes used es
solvent for ﬁwcsnéiatﬁylauﬁnuéhaprlnulﬁaﬁoﬁarﬁan&yril wiile
95% ethyl sloobol was used rar-@nnxdnaa;rhaat&rila thyl
aleohol belng more poler then 1&93&%&&3. the speotrum of 3e
{J-diethyianminopropyleninoe) ~oarbostyril in ethyl alcokol sould
be expected to show u larger bethochromic aulft end a de-
eredse io fine strusture sompared to the spesetrum in isoe-
Botuae. The soectrun of O=(3-dlethylaainopropylealno)-
carbostyril in 95. sleochel should strengihen the ides of
no hindered resonsnce.

Ltesy aaﬁ.ﬁunba&gﬁ 8leo aade a comperisan of thes
spectra of J-(3-dimethylamino-l-usthylpropylaning jebe
quinolinol, d-{i~-diethylasmino-l~methylbutylesmine)~{~quino~
1in0l end Sesmino-fieguinolinal in sthyl aleohol, buse, and
acid asdiam. They found that the side cheinz of thssa
compounds lundieated some kiadered resonance,

FSateck and Haghod, J. Aa. Chem. 500., Ji 3699 (1952)
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pa e Lo stak.
B i HoCRIE TR LL Yoo Lvh ol

zethod 4

gne asd one-uail grass {00084 mole) of U saloo-2-mnsthe
prxyauinoline bydrociloride was placed In & 1233 wd. rouande
vottomed [lask mith 30 mi. of QUx nydroshlorlice scocid,.
2ollin, chips wers added snd bLihe solution neated anisr rse
flax for five Lours, The 4oL sclution was gscolorized with
charcoal snd {iltered into & ;1lass stoppered srlasnmsyer
flasa, ihe swoldtion was mllowed 1o stend overtl ki in & ree
frijevator at 3”. #ite pranulsr gryatals separsted  and
were rescved [rows the solation by Filtration. Yhe ililrste
wiks seved Ior the preparation of the free base, Lhe preelinle
tate was pecrystallized Iros commercial sbiolute sleonul, sdding
axeldy MF® antil toe solution becaws Turbld. +hite cryastels
formsd resclly, were collected on 8 pachner funnel snd Lien
dried st 3@“ ror 5 hours. o8 produsi deconposed &t 2:50.8w
257e2%,

inalyals: Csloulsted lor TilighausHClY &, S54.97
ily webly My ly+25e FoOunds €, 5ueT3y Speflids  Hy 4oidld,

54053 Ny Lieddy laeido

o
el

s bhiod
Three prans {3100 mole) of veaalno=I-chlorogaino-
line wes places in & 100=mle. reunc boltomed fisss with 0 mle

af 2% hydreoc: loric geld wnd cested under reflux for i1idss
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hours. obearcoal wes sdded Vo tne Lot solution, thne solulion
bolled seversl minates sno flltersd {nto an srienmeyer lask.
The solutlion stood in & refri,erator st 3° overal,nt. oriint
yeliocw gryatsls preclpiiated snd were collected on & Chenner
funnele ‘nls amluriel was recrysitalllized once Irow sbsolute

slociol, decolorials; wit . charcsal snd sdulng Skelly "7 Lo

the filtrate to preolpllate U-asluscarbosiyrlil hydroghlorlie.

Ihe whilte product decomposed et 250.2-207.27.

% Y g « 59 N e e
Ul LB SRRR DL

A thou &

The 1ltrate fros the hydrelyeis of Cesminoed=muliolye=
guinolins #as cooled ia sn loe Lath, sveded and sorutobwd to
obtein an edditionsl quentity of white U-pminoserbosiyril
hydrochloride., The s8lt sss troated wiln ssvoeral wal. of
concentreted smamonlws hydroxide anc the gresnisheyullow
oLl wesied with weber euu recrystisllilzed {ros slooBkol
conteining 1l wester. lhe grecnisneysllow (Lesmlnocarboe-
siyril, slfter dryloag (n a vacuuwm Jeslecaior overnl it Jee
soaposed at Eﬁﬁméyé@.

snelysis: Zeloulated lor Ooligh.®: B, S7esis Sy 5edis
iy Megide vFuounds Uy Gle37y G7.4703 H, 5099, 5293 i, 1733,

lfo»wo

sethod B
Jne and une-hsll greas of U-wsinocarbostyrll monoe

bydroonlorlis, prepared Ifrou the nydrolysls of Lenalfioele



02

ohloroquinoline, was reoerystallised from 70 ml, of slcohol
sontaining 10X water by volume. The greenish asslutlion was
decolorized with charooal, filtered snd cooled in en iee
bath. @resenish~yellow orystals separated end were removed
from the solution by filtration, then dried at $6° for 3
hours. GeAaincosrbostyril prepared in this ssnner desomposed
at 295-296°,

Analysis: Calsulated for Celigh, 03 C, 67.493 E, 5.043
By, 17.49. Pound: C, 67.62, 67.72; B, 5.02, $.09; ¥, 17.49,
17.57.

VLITRAVIOLEY ABBORPTICR DATA
Weighed ssuples of Sesminoearbostyril from both methods
of preparation werv dlssolved in commerelal 958 sleonol
snd diluted to 25 ml. The sbsorption speectra from seaples
of toese solutions were lumedistely obtained using the
saze equipment designuted on page 83, The curves ere com~
pared in figure 3. The dats 1s recorded in tables 3 snd 4.
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LHulvents
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BLTRAYIVLLT ABLORFTIOR LATA

o5 3D
e 73
o397
« 371
237
175
I3
o1 3G
B ¥ats]

3% . sleohol

{ = }.'3{} O

12443
13.26
11.73
T.72
38404
12.35
15.30
1d.65
1deyn
Heldb
13.57
beyl
5e28
5450
5436

5439

Sepminocarbostyri 18

A

s

310
315
320
325
330
335

s
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sole Bgt. 160,17

e = 3.696x10"° moles/L.

§5$Q3
O
3.02
2.83
135
o8
67
Py s
1.00
1.16
iy
1o,
I 74
o5
1}

& rrepsred by tne nydrolysis of O-manino-Zemethoxygulnuline

¢ A mex

Concentration: <148 mgo/25 al.
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TaLLas G

ULIBAVIOLLT A1 UF PTLOE . LOTRA
éuﬁ&imac&rbaatgrila
g%ﬁﬁﬁﬁﬁ Wole dite TUDGLY
solvent: 954 Aloohol Concentration: o190 mp./25 wl.

¢ t = 1.330 owm. e T GeTyo x 1975 moles/L.

b\ & £x10"3 A . Ex10™3

S .

233 #5060 11.8D 310 204 +e30
w235 « 560 13 et 315 <158 3.33
2.0 0525 11.06 320 o DG 1oty
245 2331 Hagd 325 o355 1.37
250 « 355 Tesb 3&90 e .79
235 R 10648 335 N FLS >
269 722 15022 3.0 e 057 1.20
265 wUHL 15,96 %355 075 Lebs
w273 0 15.35 359 « 51 L.20
27y o735 15 o8 355 e24b «37
282 0B 10429 %362 « 065 1.37
265 279 567 6o 034 .72
230 o254 5436 370 .232 b7
295 0253 .33 375 0225 53
320 o247 5085 369 « 303 o1
325 224 pel2

8 rrepared by the nydrolysis of U~-salnoeZeshlorsquinolline

%"iek S X



Molar Extinction Coefficient 5 & x Toxe
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~SIGUAR 3

ULTRAVICLET ABSORPTICN SPECTRUM

E=Aminocarbostyril

105

Solvent: 95% Alcohol

* Table 3
4+ Table 4
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~lascussion

Halogen stons locates sl Lhe e snd ,-positlons of
nuinoline sre rescilive to naeleopnille replacesent since Lhese
poslitions ave low eleciron &ansltxas.gﬁ fgeause of itlls
reactivity 1t was foll thal some Qlffloulty would Do sne
cauntered in preparing 2«schloreo=-0~{ i=dlethylaminopropyliaalaole
quinoline wiiioul replacing the enlory group. This rssctlivity
impossd seversl Initlail restriciions.

it wes doubtful 17 the {res bass could e distilled, asince
e compound could remct with itself, for exsaple, &t Lhe
sscundary alirepgen of the alde chelin. Thkls would, in effset,
¢lizminste altleu yba Lo seperate uarescited nucleus dy dlistile
lation. In general, the Ze-chloroquinollnes ars resetlivs
to Hisnh belling salnes. As an exiaple, biwpalﬁer97 found
thet Zesuminoquinolins rescted witn 2e-chloroquinoline Lo foras
dlgainolylswine st 230-210° In Lhe presence of bariuxm oxide.

snotier difficuliy was postalstsa in thet en etisupt
Lo couple U-sainoeZes loro-guinoline with tihe slde ¢rela in

&n sold edium waald hydrslyze the asctiive helopen. “anks

r

A1 : ‘ - . ; .
ﬁ ;u‘@‘#ﬁt‘, JQ Frilie TGN LU0 P _z,_.t 33:.; 3 (1}.‘)2}

il 1epolasr, J. praut. Cheme, 106 Ll=6 {1;23)

?&H&ﬂ£$, Jde hifie Ch@ime DCe, BL 1137 (1dyy)
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neas preseutsd svidence tuet slaplecexsnt of ehlorime Lo e
resciive gosition of ¢ nusier of relesrocyclic cuwapounds is
aoeld emiulyzec. wxperience in this leboralory supporis this
egvidence, Jefhlovoes-nitrogquinoeline s resdily Lydislyszed
o we-nlitrocasrbostyril, in exeellent yielo, wiillh nydruvcaloric
soide

suvther aroblea, vesed on the resciivity of Lhe halogen,
was whetlier Je-chlorg-l-nitrsquinsline could be redased witlhe
out recoving wne chioreo group. Latalytic Peduction resclily
rozoves tue enlorine rom the Z2e(or . the -} 9@%&&1@&.33
ceveral imoortant setnods of cnoeslcesl reducstion ilavolve
geid ecorditions whleh would be sxpeeted Lo replesce toe
halogen by nydrolyuls.

Tne exselt effset, ol subsiituents on tne rescilvity of
the  slogeéens in the Ze and empositlons, 1s nobt Unowi. popspw
ently elsclrope-dongting proups in the Sw-positlon deerssse Linw
resetivivy of tne wluyen ln e -positlon, waueress vlecirone
donating groups in the ,=-pozition heve less ef'lfwct on the 2e
helojen, beceauwss S the sleelron-atirsetiag nstaurs of Lis
ceron-nlirogen gouble LONu,. L-flaoxy=,.=cilorosgulinoslines wre
lees active towerd sodlum methoalde Lhan ,~alkoxj=i-chlorae

qmiﬁmiimﬁa,lﬁa anu yechlovroe-nydroxygulneline dogs not resct

) 7 39§$gmgas, Longer, Faslow snd Lborlosy, Urg. cynthesis
2L wo=i (L)

LI gwiett, dr. snd Lutz, 4. sm. ChHome L00Ge, HO 1255

(Li46)
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0L iite 2=

wilth Liph bolling swinea or sodiws etooxide,
chloro=~hyircayquinoline is reaciive towerd bi:h bolling
Gainss, hen Z-ghloro=-iwhe, sand Je-alirogulnolines ave

trested witsn ten parts ol concentrated samaoniua hydroxide
at abost 1329, the chloro group ls resplsced by the amineo

aroup ln 23, 13 and O=7 hours r&ag&ativalyiaa

{yields mot
3pa0lfiedle LOnparing 5=, e, ond Ce=nlire-2-culorsquinclines,
It spovurs Lnat the s-anlitro group fecilltstes Lhe euss oY
nueleopsilic stiect st the Z-poslition, relstive ito the -
nitro groupe Yihe D=nitro group apparestly bhes trhe grealsst
activeting inflysnce iu thias type of reaction.

Coe of i wost convenlent means of preparin: J-eiloro-
nuinolines s Ly t:e trssloent of Cone Zenyaroxy group with pice-

prsras oayellorlide or phosp orus pentaciloriace, or slitures of

5‘!

L1 ed LY PORSonle. e most loglcel syntwslilas of Zecnloro-lw
{(Jeulothylaainopropylaniaoj-Qaineline appesred o te fromx tie
c=hLyaroxry drd; doesceribed in seollion Ili. Two sliewpls were
aede Lo caryry osutbt tnis reactlion, first asiag phosphoras puntsa-
cenloplde snd toen with poodphords ocayocloride, rFnoaphorus
pentachlorlde resulied 1n & large waount of wnokiracianies tar,
liowsver, & thorougzaly dried stner extrasct obiteinsy from this

resctlon, deposited a8 gunay aeterlieal, wmn trested wits dry

Suchaant sod Heamdlton, J. Adle UNie LdCae, && 137

. 1921 saner end GAtINGENN, Je pradt. Chdme, 3

75

L9



hydrogen bromide Jede . oVeral atiuaeple tu recrystalilze Lnla
aEterisl were unsuwocesslul. il resaction wilh pHOspaorus OxXy-
chloride was epoarcntly not ested lor 8 lowmg ewnouyh poriod,
snd ancouverted Lydroxy drul was Pecovered slogy & W @ aeall
gamount ol roed olle  ubseguent experisnce w. b L he d-ghilerc
AP eolwed oo aeits were GIfflcalt Lo Dandle snd 1L L beo-
lleved tiost uander the proper coadltlons tie replegoament o0 Lh
SwnTAToXy gruaye @sseclally with phosphoras oxyellorlds, slould
srove appllicabls Ia thiy rasascbion

The projuration of J-culorgec«| j=-.istiyiaeliaopropyle
Gninglegquinaline throwsh Jepnlnoelegetinyled=gquinsline wus
Laoa b Lo b oo lesst prosielng of Low Loress webhods wole
ghidePad o aeverul Pessons. JoasBraitlively, 00l @wacl uns
Lo GoNw owi Lo Lhe quinolonwes. &gtalgj e snowi el e
conversion of lesclbyled-quinulones Lo s Jeonlolo «e)ivVe-
Live & @ore CASIlcwal Loan slarie rogdecoasat o0 Lie & or
s SEMTORY UPOMpe CROaLNRPGs pedte&cnlorise Lo uasealily ro-
G Pl D9 Lhe FoDmer resclion w.9oresy 2hVEpLODas DAYC LoPl e
or & mdAbulme 0 pLosphoYas Dayealoride  BfLd pLOSPLOYUL oenlue
lorlde, &b ¢ lower Laa sratlure, Toglices LLe S~LRYQIoiy
Irubdgpe o dnoe Liw sagsesblence outilned sLove in e Lol
SO Gl Lhe deRyorody Aras o0 UL paosplorus pentechiloride
reswdlieu L coxsiderable Gar, some Questlon Ls pYussaloed
L Lo wlseoa of @tbuspblng Lilse Lype ol & Tumilidie

i wberie leotor le posalbis {(al's Lie rescilion of weilliyl

133;:«1‘3:&, &l Eilag e cike D e BT ey »J’ 1ol ii*j&:}}
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foclide ity vendiroqulineline page 3u) betwssn Lhe lesell .yl
orocup snd aivtagiawent of he <ldes chalin.

veeplite Luess objeetions, end lie successiul synihesis
af 2=ehnloprveds={3-disthylaninopropyisaine)-quinoline frow o=
sminoedeghloroguinsline, a conelderuble samount of work was
sompleted in e reduction 0f lemetihyjlelenliroe~Z-gainolone
Lo bhe suwlne. eCRer aad @nglﬁrlag preparsd Ueamliowls
metiyl-degulnolons frow Genlirveleastayle-d-quinolons by

raecuctiosn wity

sncond us hydrealde ans hydrogen sulfide. Tooy
ropurted sn Yo« yvield of the saine, wsnlch melted st LUO9,
Tive awine wss sabjecl to sir oxidation. Tihls word could ot
Do dupllcated sad L.ow wse ol oydrogen saiflde wess andesireble,
Teveral sitsrnete swetuods of reduction were used wiltih varyling
reselliz. The ehlsfl cusrescteriastics of Lo Meducllon prve
cadares were the {oepsmatlon ol ters, 1lvss of organie «aterisl
and cunseguently low ylelis.

Lydrossa sad pletinas oxide, wiih 95, elidnol ss sclivent
G & AW pre#sure shader, wes 2sed Lo stieupts Lo oresssre
e ainoeleme Uiy les=guaiunolone {ros the Lenltro ¢oumpoannd. a8
wmBlerial lsoleteu frum these reductions eas appesrently ilage
ware, Gdifficwlt to recreysiallilze and 41d ROt wolt et Liw
recordeqs melitiag polnt of the aaslane. Titaniaa triceiloride
SBVE 8 gruduct frow basie solution which welted sl 210-2157.

cine and csleluw o loride were used bul asposrentily ceised

v ssaer and .n.ler, ePe, 42 17130 (1337)
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decompualition,.

SeVEPal reductions welre run uelng sodluaw nydroesalills
under vericus conuitiouns., Ynis swethod jave &{-35. ylelds of
Gegaino=lenct.yl-degquinelone wion welisd &l 193-?'15w~f0a
after recrystsllizativa fros Lensene., Althouy: e weltliag
point of thila product was sli.ntly sl b compered W Loatl re-
ported by weoker sad ..ngler, Lns carbon and Lyurogen snalysls
wore Lo eprevasnt wlio the ecalealsted vealuss. fnds cun-
slitutes Lie only exesple, by lols sulbor, of & succsuaflal
reduction ol Lhw Uenliltro avoup 1o several substituted Guinoe
linws dsling sodiuwa hydrosailililiis.

~tannous ehloride snd nydroctloric sciu J&ve s n@teriasl
wiien welted st 103.7-16.,.77, was nicely crystallilzed Irow
GeuBene I sLRLis o stadpoers. 4 sodiawm fusion sud
nalvgen test wes ran on Unls weteriel, o see LI colurinetion
L&E eooursd lu conjunclklion witv. reduction or i s ila ssll
waus Ltoe product. Jnly & trece of hslosen wss Ladicsileu in
Lie t&ut, fu view of tnls test 1L wes ssswsed L. el L@
CUmpouny WRks Cowpused of carbon, ayuirogea, nliro;en sa
DEFLeN. From cerbon {G2.gq), Lydarogen (5.358), wnd nitro-
g6n (l,e55=2) snalysis an émxpiricsl furauls wss calsulated
&8 ﬁ545§§. Hesamity also Liet Lhe carbon sielolon wis rosae-
gonably stable, Lale ewplricel forauls was maltiplied by two
Lo gl ve “1gtpyPipvpe cOmpared Lo Lhe Jorauls of SmGinlinowle
metoyledeguineions, algﬁlaﬁzé. The gelculsied souposition

“

el Lesalno=lens bhylelequinoione 16 O, Joedel s Seii mnu
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by liaDle Thie cospositlon of vesaluoelemet yled-quinoelone
N : s - & - L2 Loy 74 o 4 RIS %o gn

mInoLYAreile ls J, Ldenyd i, Ledj; B, liesve Allthou s tle

product from bie reducilon wuss rocrystelilizec frow benzene

e L. DywPogea velde found Lo we 1ow oowpaYed O Lhe

&

gcalcaisted velus {or the wonolydrsie, Lie 08t reascnable
sssuaption is Lhat Lne reuuction protacl zsontlelinwe wolstire.
Fo Tart er wurd wie altesutsd to detercine, witnoul axwllie-
suiby, the ldeatlity of tauls gcospound,

The woel succesalal metoosd or lhe preperatlion ol Jde
gmino=lemetnyledequinolone wes develuped Jxin, iron end dillate
sgetliec acid. Yields (50-008) of product s 12 melbed st
139.?-1@2.?Q wore obtsined, Tihe sodluws bhydrosuliite and
Ironesoeiic wold procedulrds 8res Pecorded Iu Lhe sxperlacsntel
pert of tulse sectl obe.

Geslno=lesetliyledegaioolons is # bright yellow solid,
resadl ly solunls 1a 20t weter, Aiddition of «lilate sealas
nydroxlse praclpltateuy Lrown erystele. The Qompo.alil wea
Sulalble in olllorofiora, efoylene dicnlorile, vloer ng Ix
mydarosnlorice aold, snd insolable In SRelly "5« Toe sxine
was conveanlently repryetlallized frow benzenu or ao
eb .ylone dic loride-~ wkelly "F" aliture.

E=CBloro=de| J=diec tuyleninopre pyieains l=quinolios wes
Oreperen DY oouyling trs "slde cuain” wil Uesaslovel-cnloroe

Rinvilae. ore¢ probisus sers sacountsred {n Lndlas roudte;

£3

first, cetalytic snd chewnloal reductlon of Zesnloro-le

plitroguinoeline apparectly resoved Lis oLloPe Touyr; second



1ly

tiwe coupling protecuars ressited 1n cunsidereble aaouanis of
py=procuct; thlird, difficuliy was wetl In propuring & salise
fasclory crystulline sslt.

Capps snd na&iltuﬁlaﬁ PREPAred De=suinoed=cilarae
gulnelliae by reducing Z-ohluroel~nitrogquinoline 1o sihwenol
wt 5299 gnd using onspeeifled leney nlckel su & catsiyst.
Toe product welied st &wa {oor.) auad wvas 1iont gresn in
CBLOr . ﬂraan&ﬁumlaé repentea bula redustion several Liass
eln, sisilsr conditions end wey? “aney nicael, butl Jsbtained
& low =wltia: cowmpouna. Two reductions wore run in iois
laborstory «sing #e{ Heney niekel. Al roocw tewpsreture &ad
& sLart.ing pressures ol 26 petisle, reduiction dld nol oeeuar;
&t 35“ 8t 30 Pebele, Live Liworetiesl asount of .ydrosen
wae &USOTUed (i Ved nouls. &0 OPE;e weleTisl was Liue
lated frow ths letter resction enlen meited at 5u-62°,

Tae weltlng solnt of Sessilnogulnollne lu recurded as éé”,lg?
17, 195 and 729, 199 ghus it Gppeared LLetl culsiytic Te-

dugtlion deieloenated Z-chlorsev-nliroquinoline in sddition

- la’ﬁﬁgp& sl Clemlliton, J. A@. GG, 00, éﬁ 213, =
11y30])

1369r1¥at3 Communication

197 gufuenn send Lalber, ‘er., 22 1627 (1417)

19%;1aus wnd Zremer, ‘er., 10 12,5 (1883)

199,
(1676}

laus &id setzer, J. prakt. Chem., & 53 20
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to redaction of the alire group.
Leveral ochemigal xmotheds of recuction were lavestigpgated
sa » consequince of ths resalts oblzined fron they B2UVE eXe-

e i

ats. tennods cslorlde ane sunecentreisys tydroenioric
gold in ethenol save an orsnge aaterial which sellsy gt 5y=58%
Two peduactions were ande Jdaing lron sad dllate seetle aecld,
which geve Bn orsn;e ecolored ssterial, thet seliss st =687,
silallar to the product from tie cestalyile reductlion. 1t was
eoncsivabls Loet Lhes pedact on la concentratad ydroschlorie
saold wlt: stanneous chlorlide resalted In hyarolysis = the
halogen, nowever, the lronescetio scld resction conulitlons
were so mild thet rexnoval ol the nelojen wes seriously
doubteds. & redaction wss wade wiitn zine dust sl celeiuds
shiorlde 1a sater-slco: ol sslation, The coapounc abtalined
froa thls resctlion melted st OLe0EY ane w.en wlsed with &
sasaple Lrom the iron-scsile zeld reductlion showed N9 dee
pression o8 hf%‘mwlting polnt, & zedlam faslon wad nglogen
tesl wes sade on the product frow Lhe zincecslolus coloride
reduction. ke buat guve sacellent posltive resaits for
nalopen. This compound wes alied with en sulientic semple
of Gesalnogulacline (mp 6.~65") wnd & wmelting raage Croa
3055 wes found for the aliture. ihke compound from the
Zinec-calelus o dloride reductlon #es drlied thorousbly sng
sent for sunalysis., Ihe wveiuss debersineg {or cerbun,
hyaroren, nitreyen and onlorine aireesd wlt. the orlculuted

veluse [or J-=sgsinoed-s loroqulinoline,
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poluble ia watsr, sicuhosl sad diluts hydrveblorio sclda
Attemply o wede & oPyostaliine sell [row tule welerled [ullsed.
iaikll semples were dissolwved in absolute aleohol end &n abe
solate aloonol saldation 2f sn zeoeld cousmponent added to thils
solaklon. voollin: in sn loe beth, esrbon Jdioxlde-chlorofora
bealh wnd deliion of etuesr were wesd 1o cowsbianetions,
stissyting Lo prepere & sollid derlvastlve of this ssterial.
Oydrovromlde, hydrdide, pnosphate, swllste, oxalats, pere
cnlorate anc eltrate were the sslte wioess prepsration was
stlompted.

Pia slhner selable porllon 8o tuorod . hldy driesd aver
poldsslium wydroside end oo meyussias salfseie, asnd dyy nygro=-
pEn Brouide buroled iato the flltered solution. A plng gua
ap wared {irst and soon erystellized Lo & Len 20liid wilon
was sesereteu [row the solutloa Ly [Miliration, wasiad witlh
glLier snu recryslallizsed four tlaes from sbaslate otomnol.

The Z=ghloro=C={3-distoylaaluopropylaciaol ~qulnoline 4iydro=
broslide prepered in tols ssnoer decomposed st Eﬁinélﬁa wd

i nydrated. LSsrbon and ayvropsu @nslysls inclcated & {ore
wials SpoHoaClige2a4Ureglipu.

The Wiltraviolet sbeorptlon curve was delerualaeda for nals
soalvated conmuosuand, e nydrubroalde of Ue=saino~2d-chloroguino-
line, and tae oydrobroazlde of the slde ohein (sse tables 6, 7
#nd Wosnd Digurs 3. The date inilosted & aexismun at 355 ap
for Lhose compounds. ws8ing this wave length, tae diatributions,
of L Lyrobrowids asslis of U-aalngewle-ghloroguinoline snd

e=giiloru=i=( i=diothylasinopreopylesinol-quinoline, were
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studled beitwean varlious vualfors snd eyelonsxsae {(bavles 12
snd Ll)e /& wentloned on gsge 135 11 ewss felt tuat wistile
letion eould not be applicshle &8 & wRihod of 3@ &ratin: un-
reaclsd nuclious [P0 the UPase However, s differynce in
bDasiolty of the twe oomponentsy shouwld ¢llow & wsetnod of

se mkrstion. shw Aistrivation siudies luciceleo trnst [y of
Legnino-d-ch:lorogaineline went inte the oppenic solvent,
wirlle L300 of tihe ary; reasines in the scetleo acld solution
&t 8 pH of Zel5. Thic wwt.od wes wied In resmovizn, aareascisd

=3

"nucleus™ frosx ilhe wlxed salts.

5 typicel condensation procuced 30 . of hydrobroside
Es8lts 88 8 wliture. Too wmliied selts were dlssolved in an
sestic acld solation (piI .151 an. sxtrzctsd el,ut tizes
wit . 250 mle portlons of eyolokexsne. Lhw combinesd cyoluw
NOXEN® ¢XUrscls were drlisd over wepneasluas galfste sand dry
nyarogen bromlde babbled into the sqiutiwn. I inles seanoer
G e af CesaiooeZepgnloroqulasline hydrobrosmide was rec.vered
fros the orude selts., inls indlcatsd tustl at least Js of
L miztuare was aarescied "nuclews®™., The acatis ecid sslution
wag neutrailzed @ive sodiam hysroxide, the drup sxtructed
wli, etier and regovered a3 Lo disysrobromide. ne selt
#e3 rooryutallized twige (ros slsoclute sleoshol, washso with
eter sad drisd et roos Lemperatare ln & vacauws desigaalar,.
Yhe decosposition polnt wes relesd to £i2.5e21,.8Y%, wnalysls
inclasted Gléﬁazﬁl ﬁ3‘3ﬁ%?~%ﬁ20 and the product welyned 77 &

o

Ti:ig wes & yleld of 60. basad on 45 g. of starting (essince
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2-chlorogainoline of 75.55 baked on the S-sminoeZ-chloroce

- suiaoline maﬁ&.’

'_ The au:wugnﬁ &u@hl@ronﬁ*I3*@1&ﬁhyla&&aapmﬁpylamiao}*
quinoline dihydrobromide {3 & very light yellow compound
very soluble in water, Zﬁ:a@oi;n wcid and nloely recryatel-
lizei from absolute etisnol. This compound was insoluble In
ether, syclohexans snd Skelly “F® and appeared to be subject
to change when exposed to the atwosphere, The surface of the
Might yalleg aryttals becaus slighkly pink on etending in
sir, and consequently was stored in a closed contalner or
desiocator. The free base wes z brown visescus oil, scluble
in other, dliuts soids end insocluble in basie golutions,.

The anhydrous salt wss prepared by hweating the solvated
selt under diminisned pressurs for LJ hours at 56° in the
presence of phosphorus pentoxide. 2-Chloroele(j-distinylanino=
propylaaing ) -quinosliine dihydrobroaide welited at 31§¢?~21?.?ﬁ»

The free base was converted to the disuifate salt
wilch decousosed bt 138.5-151.5° and to the diperchlorate
which desocmposed st 209.8+211.8°, These salis wore pre~
parsd by addiog, Lo an absolute sleonsl solutioan of the
base, & soluation of the raapwctivo4aa;&s in nbsaxute aloohiol e
Concentrated sulfuric acicd and coamerdiasl 708 pesrehloriae
scid were used In the preperastions, DJoth salls were nearliy
white and {along wits the dihydrobromide) wers affected by
the atacsphere., The alcro anslysis of thess salts indleated
tnere was av water asssogisted wit: either compound.
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very siwiler 8 eyged carve Lo Whe guincliine ¢lwpounus vat
Wit smueh smaller latenslilios.

e spuolpPuws 9f Jdesaiao-Jd=gnloroguinolline ia ys  sibyl
Bleuhod @6e Goberalned Ghd GRdpulued Lo Umsaliows-clloroTdl e
oline LydrobPesius 10 welors. Jhe oL jucl was Lo Jeleradline
Wt eileatl sall lorwellon Led iy Wwis abiobpiion of u=-
Grinuel-cllorodelaoline.s  JOBRGIh T3 L kol Lo dELer
w2ald Lo eapetlen Lo produace a balion rosic 8,000 a0l el
Neaas & los.s ab Jins sllucla®w. Lhw siloeal o ths spsoilda
wien & osell la forawd froa sn aressile salas Lué nobl glsarly
AQUWIe e SDSEPVEL Uesdm@ino-d-calarugaiacline L wtoeunl
s0%e 8 il LL bDeibhochronle ahift ecwapared Lo thae wydsra-
Droglde 4o wsltedr sie seversl mOPe saxlws hen Ltoe seli.

The change in intenslty abt verlous peints of the curve

Grald very cesily s tos ressit of & c¢hasage La sensastlvivy of
Lihe sivebricel oGulpnuent slince Tie ebaorpilunsg welt Gulelw
ained et JdifTereat Limes. LI tlhe saloo compuund sxisted
Priagsrlliy s Whie asll in water soiwilen @ Gulé 3aricuy 2miye
wi Bt be xu.;;;u&@tm;i& in the »0&clran.

dmunloremwa={ Jeulo tuylaainpropylesinej-guinoviins al-
nywrobroaice hwalhydrale wse sudjectou Lo & counier curreat

drstritvution process &ller he authod of Crelg et 8le, tu

Viop sxuwumple, Coagers 3Jesslnopyrene sng I-salnopyrwnis

yursenlorise, £l eres 442 and 477, Friesdsl sad srehiin,
3 2

Livrevioelel pegtre of sroasatle Coap ounds™, Jobn siley wki
s, InCe, oW Yord 1751
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w8 thod A

w0 greas {2398 aole) of lessthylec-nitro-Ze-quinolons
wiks placed 1a s 1JI0~al. rounde-bottowsd flasx, egalgped with
& sp;netie stirrer and refllux condenser, oster (20 wl.) saa
33 wle of 43 etuyl sloondl were added, L.ean ., L. (edfe mole)
of slesn lroa {ilillogs (note 1)}, and 1 wl, of slscisl scells
Cid BAUeJd Lo Lhe »Lirred suspension end Lo uixture rwated
ander reflux for twenly alnutes. rallsre serto (1 o)
{nete 2) wid gnarcoal were sd.ed 1o Lo aliture wiicl wes
Bollec aud tne ool components sesperated Dy fliiretlona.
The clear I'llirste was cuoled lun wn fgs bath ¢ .eredpon
Ligot yellow corystals formed, w.ilch wee sspurated {roa tos
solution Ly filiratlon end sllowsd v s8ir dry. Cne praa
(pGeli) of veasnino=lemstiyl-deguinclone was otizined in

nis precedure., The c¢ompound welted at 17J.7-182.7%

hotes
1. Forty mess iron fllings wers wmesned woll with stier,
collected on ﬁic%ﬂar fannel snd allowsd to dry.
Z2e "Gallie” or rullers ssrth &lded lao the {Ilitering

HEOCB B .



12,

welnega D

Two greas {2030 mole) of lemstnylece-nitro-galaslone
was pluced In & LIJe=ml, bDemder claswpod on 8 stess Dot
Laler (25 ml.) wes added snd toe system hsateu 1o 529,
Codiwe hydrosulfite (Ued gZe)!.2,0 woles) was sdied portion-
wisg, to the wmechanlcelly sbirred suspension, over & Ji-uianate
seriod. The solulion was cooled and uede slipntly baslic wito
panonl e nysroalde, then ezxtricted with tiree Ju=ul. portions
2f onloroform. dne combined culorofoim 2ilreagte wore oon~
gentrated 1o & voluse of spproxlastlely &9 al. anu okelly
" sdded, antil the solutlon becmas turlide i cooling
in an loge 2atn, brignt gellow Lesalinu-=lewss thiyled=gainolone
precliplitated wilch was collected on & ﬁﬁﬂhﬂ@r Furicle
ihe product welghed O ge {(35430) and zelted et LU3.7-
184079,

inalysis: Celoulated far Cugipaliad o C EOwdes iy Selive
round: O, bU.Oy, B8.89;  Hy Sebiliy FefTe

IR S B S ER T S TTE R ONY Y R
{i""k:%&&as . m#“';z"'w Pl ook i.}u_; i b 0k VL& }4 .

welipd A
Firty pracs (o2, wole) of 2e¢rloro=ienitroquinolice wes
placed In & j=l. 3=necked [lasc @ len contained 1220 wle of
73+ mcatuns (nots 1), & reflux condenser, and ersubarg
#ilirrer were posliiloned in the flessx was Lo contents stirred

gnd sated avarliy to bolling. “Zslelus ebloride {50 o)



{osh mole) im 30 mle of weter asd 330 . (..0 moles) of zline

dust were esded to the vigorvasly siirred Lot solations. The

7t

N Lesbhed

L sugpenslon wes brow. nt to 8 boil (note &) and &
unde s rﬁfiax‘fav thres s0d & colf qégrﬁt_‘ﬁﬁﬁ Lol niztlae
wau Filteored eltn saction thooush e Siéﬁﬁ@v funnel, anu Lhe
Pliter caue washed onge wits 30 ml. of soegions. The iltrate
woa.s refiltered (note 3 and cooled. Yhe coolod s0lution was
poured inte 15 1. of zanually stirred lees water, & yellowe
trowy przolplitele forawd famsdlatlely snd wes s&ilowed Lo
setile {or two or Lires nours (notes .}, then collsoted oo &
Cagner funnel and &lliowsd to dry cvemi/iite The orade
§r&éipita¥@ wel, hed 30 g. aao wes extracted, by Jecsntation,
sits four [Jo-mbl. portions of bolling Skelly "% (ot H).
T combined caslly "0 extlreocts were decoclorized with chare-
seal, filtsrod sne eooled i a carbon dloxide-cshloroforms bath.
Twenlye-eli;nt grams of product was obtsined a&s a [irst orop
of eryasials. ihe Jiltrsle was conceatralsd Lo 330 wl.
{note 6 decolorized, refiltersd &nd cosled in & carbon
dloxide-cnlorofors bath to oblain sn adliitional 5 e of
Produgt. The tolal welg:$ wes 33 ge (7740) of Uepalnoele
shioroguinoiine ehich melted at 63.5=65.5",

snmlyels:  Calealated for ClLIL K, Ty 834513 1,
3'9:;3 5, i«“ﬁé"ki Cl, l?-ﬁﬁ:)n rouwnd: G, ﬁr;’i«bﬁr’ %{3!3',3;}
iy 3.8G, 34905 H, 15.64, 154595 C1s 13475, 1767,



Hotes
1. scetune (0,2 ml.! was added to 360 ml. of watar,
2o Am initial exctihermic resction vecured w lenn Mlovded
the weflux gondenser. leat, wilch was supplied by & Tles-
ool mantle, was sul off antil the laltlel rouction subulded,.
Tie resetion waast bue constantly attended during the inttisd
rascllon pgoriod.
3. & small guandtity of lapurlily ceus turougihx the ixst
flier, end a gecond filtrstion wes nweoessary to recove
this material.
we The preclpltats wes not allowed to sland cverni;ut in

the watey suspension, since Lhls substantlally lowoersd thw

S5e Ime Uxkelly "M ex racis wers ¢gontamlnated wlth & swell
amc.anl of inscluble meslerial. This lapurily wee resoved
before the coatlned exlrsois wors decolorigsd.

Lo The kelly "I® solution aas coneosnirsted reldly oo

g staan batn, e raecovered solveant sevee {for siallsr ra-

erysiailizations.

Kethod @
In a 200~-ul. round-hottomed [lesy egulppes witn stirresrp
and reflax condenser was placed 3 ge (1,3 mole)sf flnely
sround 2e-shloroelde-alirogalnoline, 40 wle. of T3: etiyl sleonol

and 1 wl. of glaclel scetic @cid. Vhe flask was placed in a
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hot water Lath at ﬁ?g and the content: stirred vigorously
winlle > g. of clesn iroen powder (40 mssh) wes addied in pors
tione over e 1l alnutse periosd. After sdditlon of the iron,
the solatlion was stlrred anot er 15 alnutes, Fullers ewrin
sadsed snd the hot alixture subjected to iltration. bw Irese
laue was weshed with &7 ml. 0F nhot ethensl whioh was eouw
ined with the orlgluoel filtrate. Jre coabined filiretes
ware poured into o2 ml. of stirred ice walsr and gooled

ia sn iee bath., The yellowishewnite preclpitats was
eollected ou & schner funnel snd sir-dried. ihs oruds
meterial welgned 1 g. snd alfter recrystallisatlion from
skelly "#™, the product welphed oL fe (23s44) 880G meited

P o
2t Dh,.,5=55,.5,

G JH Sm2mCULOR S U LN 0] M BORSHILY LLRGRTL .

Twe greans {03312 mole) of lessloo-lechlorsqainosline
wes lwasclved Lo 3D al. of sbsoluate siber sad dry hydrogen
romise bublled into Whe solablion wntll preclipliation was
samplete. Tone Jlae oresa coulored powder wou coallescted oo
& Vzahnar funnel, washed wiith dry ether and drisd in the
4ire Theé sesple wes Clasolved 1ln absolate eicobhol, decol-
erized with gsharcosl, filtered anc tiw {lltrate socaled ln @
cegrbun dloxide-ciiloroflsru bath, salntly yellow crystels were
sepersted fron the ¢old solutlon LYy flltration wnd dried (o
the stsosphere. ine selt buarosd peddlsh-broen &t 33&~215“

&nd decomposed above 3007,
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one gras (0255 mole) of eskinoe-ieghloroguincline wes
treutes wiltn 33 al. of 200 aydreenlorie acld. A woite asait
forsed loasedlately wizloh wmas ground &8 fine se possible, in
tie eeld solution, sllowed to stand at 8% for turee FGuErs ,
end t en nallected on & ‘uchuer funnsl. The wnite S-saino-
c=¢hloroquinsline adbnohydrocnloride was dried Iin & vaou.am
gesleoator conteining phosphorus pentoxide; it melphad L0}
fe The sa&lt begsn Lo shrink st 2209, fumed en: deccaposed
to & glue at 2333.

ansivals: Saloulated for ﬁ;ﬁ?§l§2~ﬁ$l. 24 504203

3:?&‘4@ rownds (N 50637, ::&.2::;; g 3.&9» 3::{'2’53@.

e
o
-

Quliiistymim{ 3o i THYLARINIPRO Y LA &L H1
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w Y LM OsN os e, By LNATE

Forty=ive yrass (253 mole) of Usasino=Zeghloroguina-
line sng 113 £ {140 ml. or 535 wole! of lechlorgei-clctihyle
sninopropene wes pleced ia & 590%eml, Flet-bottomed {leas wlith
& aegnetle stirrer sad reflux condenser. Uslng, &n il bath,
the extersel teupsralurs was reised to 7.-102Y ovar & one
nour perion, sad saintained st this teugeratsre for fourteen

neoWwrsa. The mlxtire was stirred daring the cntire heet ng
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perloed., &after coolimg wWe resction clature, ¢ liguid phaose
was decented ros Lhe guamay solids sihlch were Lhen dlseolved
in 220 mil. ©f bHe bhyaroeslorie acld {(note l}. She decenited
Aiguld portion weae coudinsa ¥t lae eclalc solulion, anc the
mizxture sade hsalc witin 1&& soalwe hyeroxide snd wen ssiue
retec wit: potesssian cerbonste. The @aliture was 2ilrzQisd
it four ud=umle partions ol sther, Lie combined §Lhoy QX
Praots were cunesalrated Lo & veluwse of 300 ui. suu drled
liai%iali§ PV polassium uydroxids, tren sapnssiam saeiflate
syveraisnte  Yoe Presainver of Liw elier wis rectsved oo tae
steas batn and the residue waraed Lo &Qg & & Drescuare of
'lgj ddite lfne iN0L8 Z)e lhis residiue was dissalves ln 1000
mle 21 sbgolute a%;”r Bhad WPy Lydrogen brroalds Subblew lalo
the solutlion unlil preelpitation was coaplete (note 3)e G:m
lirzaob plok solids were gollsctes on a vhennsr funnsl, wasred
wilo @beslube slier, diied ia & vecuw: wealsselori Lis solids
wWel, 58C JH e Lhe oruwde precipliate waes acissolved 1o 3309
mle 2 acwiiec seld solution wilen nad 8 pii of 2.1 (nota )
anc salrscled w14, elpoil £5d-mle purtione ol aycluhvaisne
(aoie ble. iho aoetic aeld solation was =ade slisntly

basgle wslth 10s ssdlaa nydroxlide, satursted wlih potsaslam
carbonatle and sxtrzoleg [our tlaes sith 200 wml. portions

gf 8L@r. 086 combined slier salrscis woere uried lnltially
wil: polsssiua hysroziae, thén aapnesdiun sallele OvVerni. . L
and t:e flltered sclatlon asatursted wiih dry nydrogen

>

bromlde (note ©j. Lne Lignt tsn erystelas were separsted
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by flltratlon, was ed wit. etier, dried and recryrstellilzed
twice from shsolutle aleonol (rote 7). 2-Chlorpeis{J=dietiyle
sminopropylauing) -quinoline dinydrobroside heamlhydrete,
which cogomrosed fron Blz.é-alq.ﬁa and wolphed 77 2. (70.55)
was pre:aredc in thils procecurs.

Anglysis: <aleulated for 2,8 CLE  «2HBre b U
T ¢lenld  H, Zey43 Totsl nallde as C1,
Found: T, wheT3s $Lle7F U, 5437, 5393 slide ms L,

3@«53, 2?0"}2; s QQ }?’ é}o‘}gt

Lolos
l, 7The solids were somew.at slow to disgsoalve in the allutle
hydrochloriec asld and wers warced peontly on the stea. beatii,
It was more convenlent Lo decant e ligquld phees bhefore
dissolving Ltihw solids in the a¢id aolution.
2. L=Chloro=Z-dlstioylsainopropane distill atl 39=,5/2.5
Miney thereflore, most sll of the excess slde esalin shwald
be rezoved under these conditions., lxty-lour gresas of
sids coueirn was recevered at Uiis polat whloh Peoressents
81y of the wxzcess used,.
3¢ A pum fursmed first, wnlen solldifled alter muc
gervtoning and rubblag. Approxlusstely an Houl wis I'Gw
quired for complete precisitsilon ol Lthe selis.
e wite Dandred and fifteen wmllliliters of olescial acstio
seid diluted to 1320 wl. with distilled wster sve s

solutlon whose pil was very nesrly 2.15.
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5 The oyleohexane estracts whioch aontsined Beamainoege
ehlorequinoline were coabined, dried and the "nusleus”
resoversd es the salt by satursting the solutian with

of sdditionsl sbsolute sther was
requlred as the suturstion procesded.

T« Approximstely 800 al., of absolute sleoohol was required
‘for oocaplete solutien. Ioth selutisas wers degolorized
with charcosal and 400 ml. of abasoluls sther waz sadded to
the aleéhalie solution in the se¢ond reerystalliszetion.

SmCHLORGw8u{ 3o 8 THY LARIBOPROPYLAKING ) »u UIBOLINE DIBYLROIROK] D&
The healbydrate sslt in an open drying dish wes placed

in 8 vacuus oven contaiaing frexsnx phosphoras pentoxide, The
system was continuocusly evacusted by use of a sechanloal
pﬂﬂp‘%hilﬂ hﬁ.ta#fat 36° ror 18 heurs. The product mslted

at 215.7-217.7% o

- hAnalysis: ﬁilenln}n& for azﬁﬁazcxx3~235r¢ Cs 42373
B 5.335 Founds G, 42.09, 42s0%1 B, 5.3%, 531

2-CRLORO=8={ 3D ILTHYLAGINOPROPYLARIEG ) = U LHGLIN. DISULPATH
Flve miliiliters of a dry sthereal solution of the Sfryee
base was evapoerated to an olly residus which wes then

dissolved in 2 =ml. of sbsolute aleohol. A solution of
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& wle of conosntrstea sullidriec seld in 5 wl. of abasolule
sloorol wes edded cropwlise and thne solutlon cooted lu en
foo veath, Ligsnt plng eryatsels sppearec waleh were collisalsd
oy filliretion, #ee. od wita eilner aid garied sveralgnt in &
vecuws dsalocstlor. {(he sulld waus ulssolysed {0 sbsolule
slookol, decoloriized, and cusled ia & scerbon dloalge-
crnloreloera vatne & [loculent yellow solid foraed wilch
wae collected 9n & azenn%r funnel sndg weased wit. sbsulile
et.anol 2t -519 4nd toen witn abssliate ev er. Xearly =malte
eryatals of Zechloroe-u={3-dletayleainopropylasing)-gaino=-
line disulfste was obigined w o lesn after drying in & vacuunm
desiacator deconposad st L4&.$-l;l.§a.

snelysia: Vsloulated [or §1§ﬁ22ﬁ1&3'2ﬁ3ﬁ0¢’ Ge 37a37:
iy se3l3 H, Geble sFoundt <, 37977y 377125 g Sef2zy Sabil;

By Bab, S.Ubs

Zwiifliifivemibe{ el Tl Laa lHIFPHOG A Y LialdU ) mauinst i,
) SRR SRS ¥ Y

Phise selt wes progared ecsentially by t.w same sellog
B e alsulfete, using T percnloric sclds. The salt s
recrysiellizsec oncee irod Z-3roqunol snd & zeeonuy tlas rowm
absoluts et wndle Alaost w i lte Zeghloro-u={3-dicvtiyie
gainopropylealinei=guluoline diperc iorsle gsécomiosed st
Qﬁv.ﬁwﬁll.ﬁ;. The salt sxploced wien wabted Lo 797,

Anelysle: Caloulsten for Cyelp CANge2HCly o Oy 37403

iy .g,.yflt FLraand s g 3}02%3; o f;o:}afc
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The tee niguwe znd equipuent wsed In deteraiolng the
ahauvrptlon speotre nave veosn desceribed i pape U3.  Aheorpe
tlon date of the ecoapounds pertelning Lo Lhis assctlon are
regorces in tebles &, 7, § snd ¥ end grephicelly la i, .ares

4+ G5 S

PeBTLLL56 RaTlon

Tus persition reatlios for LesminoeZechlorojuinoline
aydrobroulde sad 2echloroed=(i=dletiylaainopropyleanino)-
gulnokine widrobrowlde hemihydrate sere delsruined ausling
L teainmiguo daacvibéé OO PBLE Gpe PO LRGBS CULpO LD
Lt pl of the bulfer was verled, sauples of thw sece
buffer soclatlion wers ased for Hoth "naclsus™ z0d drule.
rotass lwy hydroxide (58) wao ased Lo convert the salts
Lo frec beses. The Posiils are recorued iIn tablos 10

ans 1le

CUUET B=CuflBEkT LISTRILVT Iok
b Eh=tube stainless steol distribation machine was
4884 In the counter-cuprrsnt homoyenlsty eunalysis of Uk 2086
sgohine distribuatlion hss bein descrited in detall by Irelg.
An slevenepinta distribation was sede uslag cyclohexsne
snd en seetlate bulfer of pii 5.30. Tihe experisentsl A's
sere 0Biciluled £7om LHe [OPRUBl K 2 ewdee X eetomess, 5800

n4ler =l
r = tabe numbor, am nuater ¢f plates, ir and wr=l = the

B, . . N e e N
Cralg, Leles Jo Llole Chesme, Los 517 {(1ligy)

13

- ]

+7



experimental optical denaity at tube r and -1 reapestively.
The thsorstical opticsl densities (Tr) for tudbe auabers sbuve
four wore caloulated frox the formula Tr 2 atler x K x Tr-l,
Those theoretioal valuess for tube auabers below four ware
eslculated from the formuie, Tr = £l x ) x Trel. Tube

four was the atandard point. The experimsntal sud theoreticsl
dats are recorded in table 12 sad & plot amde in figurs & of
the optical densities.vs. tube numbers far ths thsaretiocal
and experissatal date.
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TABLE 6
ULTRAVIOLLY ABSORPTIOR UATA
1-Chloro«3-iiethylaminopreppas Hydrebronide
Gy gCANHBr Bol. Bgt. 230.590
Solvent: Distilled water Congontration: .l154bmg/25 mi.

2 'ﬁ- ¢ = 1,00 om. ¢ » 2.682x10"0 woles/1.

A 2. £x03 SAL 0 B gexend
2,8 177 6.6 ] +036 1.3
250 .200 7446 - 325 037 1.38
255 .21 788 . m3® 939 1a45
260 223 832 33 0% 27
w265 L2250 80 350 4032 . 129
210 - .20 T8 S .33 1.
215 187 6,97 350 W% l.a7
280 67 - 6udy w355 047 1.75
285 «133 49 360 4035 1.30
290 .102 3.61 »365  .037 1.38
295 062 2.3 370 +028 1.04
300 <060 2.2 313 027 1.00
305 «049 1.83 3o «028 3Oy
30 043 2.60 385 030 1.12
315 « 040 149

*Xm
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TABLE 7
ULEARAVIOLAT ABEORPTION LATA
8~Amino~2-Chlorequinoline mwu%%
CgH Cl N, HEr Kol. wgt, nmw.mﬁ
Solvent: ifstilled Hater Goncentration: .1420 ag/25 ml.
Eu g t = 1.00 om o ®» 2,186x10"5 moles/i.
Wb 578 26,36 3 085 2.8
L0 . W55 29098, . . 325 L0885, 2.1
255 L35 3355 6330 Wk 2.7
260 N IR E 335 - .059 2.69
265 430 19064 %0 .086  2.56
210 .aa8 1042 M5 052 2.37
Bﬂm ..u,u.w 543 30 - «054 §- ]
260 | 085 ' 3.88 355 - .08 2.92
285 -073 3.33 3%0 . L050 2,28
290 | L0586 2.65 365 . .04k 2,01
295 o 0igh 2.10 30 . Lo27 1.2
300 048 219 35 L023  1.05
305 050 - 2.26 380 «020 o9
310 052 2.37 385 ~018 82
s 055 2,51

o Amax



TABLE O
prs

TPF T8 koA - ] F B A R 5 N SRy R Ns &3
VLTEAVI VLT ABLBITLGE LATA

EeChloroelie«{l-letnylanlinopropylemine ) -qalnoline
(Lihyuronromides hwealhydrate)

Siéﬁggﬁlﬁs.aﬁ@ra%ﬁzﬁ §ole Upte BE.LTE

Solvent: Llastilled saler Cencentrallon: 1350 we/25 ml
o -iy
Ea = t = 1.00 es. ¢ ® L.167x10 7 moles/l.

A e £x10™> A 5 Ex10™3
2k -236 20402 320 227 2.1
252 265 22,79 325 028 24D
255 .32 27445 330 <031 2466
w260 .361 30,97 335 <033 2.83
263 . 350 33.02 350 «23. 2432
270 232 25423 345 «23; 2.92
275 2171 1405 350 <035 3,00
280 D95 8.1k 2335 053 -
265 « 201 523 360 s e 343
250 o« 08 $e12 365 $233 2.83
295 .233 2.33 372 2026 2.23
300 227 2443 375 £ 325 20l
325 . 025 2.4 3389 225 2.1
310 L02 2.06 355 .22 1.338
315 o D2 2.056
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ULTRAVIOLET ABSCRPTION SPECTRA

2=Chloro=-8-(3=diethylarinopropylamino)-quinoline
¢ Dihydrobromide Hemihydrate

+f~-Amino-2-chloroquinoline lionohydrobro.mide

°l-Chloro-B-diethylaminopropane Monohydrobromide
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solvent:
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s=isnlaveZegh

39+« slconol

L = 1033 Gl e

435
357
«400
<356
«H18
X
L8650
. 920
855
550
<137
- 360
047
«059
060
2051
» 58
<256

£x10™3
16,80
15453
13.72
23.90
&7430
33.22
2550
33.99
2l.53
7.22
£431
1.8l
1.73
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40le Bibae ATO.0E2

toncentration:

¢ B 2.532x10%° moles/l.

eil? mg /257 mL.




Extinction Coefficient , € x (073

Molar

= O D

R

ULTRAWTIOLET a0 R TICH
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POATITICH AaTIU

feShloro--{ 3=llethylasinoprosylanicoj=-gulinoline
hydrobroalde Vexlbhydrate

olvent: Cygliohexane
BufTer systent Jollun icetate-=icetle .cid
oH's 0 25°

Optical “ensity € 3685 mp

BN ¥
-~ 3 3 . el - -t Y S
Jéhé B3uffer Total Jgig/ﬁuffar S
- e : - ' N o~
De 15 G - 159 152 o O
327 <0720 720 «240 +051 £e33

500 o127 «17%0 25T «3TT G e dh
- e e -
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Tasln 11
LATVTITION RATLO.
U-smino~2-Cliloroquinoline liydrobroulde
solvent: Cyclohexane
suller sSystes:  wodliuw Jcetate-scsitic neld
pHts 250

Optical seansity = 355 apm

LI UAL
pi LB sLTY

C&Eﬁ Huffer Total

ZelE « 327 OTY .386

397 « 324 016 e 349 0.2 Jo.3

.75 . 195 « D13 .723 37.2 37.5

v
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S8CTION VI
2-A%1N0mBa( 3-D] STHYLARINOPROPILAKLND )~ ULNOLINE ALL SALTS

wiscussion

An lamportant resction of the 2~bromo- snd ehloroquinoe
iines {and pyridines) is dlaplasement of halogen with an
smine or substituted saino group. This type of & dls~
plescenent le also useful for asny other less nabivwrérn
gesnle halogen eﬁuyaﬁnﬁi and ﬁaatt@as &I‘ﬂ@lﬁﬁ ﬁrﬁ recorded
is the literature. Yo 111uatratt thu various aanﬁitlaas and
. eatalysts tn&ah nave _baea mnsru; An this ﬁiﬁ%l&@bﬂﬁ%ﬁ in

pyridine ﬁnﬁ qa&ﬂaxtqﬁ aaﬁpunn&&, 1; ;a naiavaﬁt ﬁa*pavlﬂt

trisfly some of tha ﬁenaril am&aawl:tie ruaati#na, thkﬁh |
should prove useful 1o tie gr»ﬁurnttv¢ sghomos deslsneted
in chart Vi. | :

Asbley st al.,
aldine by hesbing with aleoholle aumonis in & sssled tube
st 190-200° ror & hours. The yleld wes 70% of theory.
ﬁﬁl#¥*ﬁ@ﬁﬁ‘bll& m@t&mﬁ osonslisted of treseting the broweo

110 4isplaced chlerine in y~shloroquin~

eamyauad'witm'nqusamx samonis and popper sulfate ocatalyst
under pressure, Iin this manner he aaawevtaﬂ'3~and‘3r5~éiu

bromopyridise to she ocurrespeassing animes in 83 andg 564

{1?33)11°&ah1ny et al., Proe. ROy. S0e., {Lendon) 1138 235

Mlueier-Bode, ser., 63 153+ (1936)
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 yitlﬁ$rrqapeat1v0l3¢ Jaan&& ané &1hautlza aadﬁ aahydreu»
amsonis ia the presende of soppor pawdar to prepere 2=
salnoquinoline fros 2-bromoquineline. 7They recorded & yleld
of 5% in tiuls ﬁi?tiaaiqr bééctiaﬁ. Utilizing & sine
shleoride~smacnia éaapia# with Z2-chloropyridlne in a ssaled
tube st 2207, Flscherlld obteined a nearly quantitsative
yield of 2-aminopyridine. Jannehil%‘trc&tué several sub-
stituted ,~chloroquinolines with phenol st 170-180° snd
bubbl&&'ﬂry amagnls inte e Lot solution to obtsin ithe
corresponding ,-suaino compounds.

Buckeberg and wariaslis apuﬁiaﬁ the amsonolysls of ye
chloroquineldine and Ze-echloroleplidline using the resagents
recorded gbove, and sumasrized the result: of thelr rescilona.
They indlested that Lhe phonol aethods geave an slmost quane
titative yleld of the amino covmpound froa g-ohlorogulaaldine,
vnaress only & sxall smount of awine was oblained froa 2w
chlorclepidine; the phenyl stber being tne mejur produci.
The Z-~chloroleplidine was sctilve only will the zine ¢:loride-

116

sxmonle couplex. Curd, Halson and Rose, however, prew

pared Z-saminoeg«{3-dist ylaminopropylssine)=quinoline from

112540500 end wibaut, Fec. trav. shim., 36 709 (1737)
M3piacrer, “er., 32 1301 (1637

lxgdtnteh, Ger. pat, 591,480: C.a. 28 23663 {1934)
LSgackobary sud aariss, J. Chem. 500., 381 (1942)
ll&‘urﬁ, Asison esd Nese, J. Chem. u00., 309 (1347)
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th; anslogous 2-ahloro coapound using the phenol aothod,

slderfield et sl., 37 rejorted tnat 4,7-diohleroguine
eline did not resct under pressure wit: situer sahydrous or
etiersal smmonis at temperatures up to 259, Yhe dlsplece~
ment of the Ze~chloro group in the S-,b-und Senltroquinolines
hes besn cited on page 109.

The partisulsar compounds converted o salno compounds
by swonolyeis reviewsd sbove, erse probisdbly not as signifi-
oant a8 the ascepe of tiw resotlion. The varied resilts end
conditions used in this resction amake it laprestical to
atteupt predictions on whether amwonolysis would socur sn the
besis of the influsnce of various subatitasats. Hather, tle
numter of varisbles ia amwoneolytic reactions, sueh as tesapere
asture, solventis, reagents and cetsiysts, should favor the
determinaction of zome set of conditions which mould replsce
the Z-chloro group io acst gquinoline coapuunds.

Therefore, once 8 sstisfectory syntheses of Zeohlorowte
(3-é&uthgl:mlnagrapqu&&&ﬁj~Qu1aullnc'bsd’bnan developed,
saxmonolysis apya;vu& té be the aost logioal spprosch for tiwe
prepavration of the 2Z-smino ﬁ@n&@ﬁﬁdq This mttnad v&m -Eiven
Tivet p?l@rity rur ‘the prnptrgtioa ‘of the 2~ua£a¢ &rng. Une
Sortunately, ﬁhﬂ_p?%?ﬁr ¢ﬁ§ﬁ$t¥an§~I&¥.th4£ samonoclysis wore
never discovered in tals 1&&#9@&0&1. A

The results of the amuoaolysis of 2-shloroefenltro-

11?&1@‘9:'1‘1&’3 8L 8ley Jdo Amie Chem. LOBey ﬁ 1333 (}.%ﬁ}
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guinoline, 2-shleroguiinoline, Seanlno-2-chloroquineline and
2=ghloro-i={ J=disthylaainopropylasinoe )-quinoline fomes an
interesting pettern.

d-inino-d-nltroquinoline was prepared, ia unspecified
yleld, by Fischer and ﬁutnmmnnlls rram_zwen&arangmnitrau‘
quinoline using concentreted samoniax hydroalde, at 150°
aver a G«7 hour period. They recorded the melilng point of
the praﬁuab'n§1LS§?, The éathaﬁ developed la this lstoratory
for the szuonolysis of Eéah&ara~ﬁ~n1traqunm11@» wes carried
“aat .t 15@“ in 3.5 to § hﬁﬂ?i with.liqula amwanga in dioxene.
¥he yzilﬁ of 2*uaiaaﬂﬁcaitraqalaalina was 65-?§j of theory.
The praﬂaaﬁ~m§1%ﬂ& at léa.é-xﬁs 7°.

viepolany 115 sniuatca Zucalaroquiaallna with & aixture
of soncenirasted sumnoniwa hydroxide, elne culoride and
samsonium chloride at 2107 over & perisd of 5 noure. Iue
yield of tie suine was not reported.

G=hmino=2-snlorogquinoline waes trested with aleshollie
amzonle at 1?3° for 4 hours. From thlis resction, approxli-
wately 55 of the sterting ssterisl was recovered, bHut no
2y0=diaminoquinoline could be lsolated,

Five attempls were usde to replsce the ehloro group of
'2~ehl¢rawﬁ-i3~ﬂ£uiﬁgla&i&apra#yla&ina}sq&iaﬁlinn with the

saine group under Lhe following conditions:

1lguio§>oléar, J. prakt. Chea.,[2] 106 54 (1923)
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Q

1. Eﬂ3~uiaxsnc 170 4 hours
Ze xﬁjuﬁbsaluxu”glaaﬁaz 170° 4 hours
3 §B3wﬁ1axaan 195° 3 nours®
4 HHj-Lloxane 195% - 18 nours
5e HHj=BpU-izine Chlorids 270° 10 bours

#rom the first thres runs, asterting asterisl: was recovarsd,
as & s8lt, in undetermined yields. what wes spparently an
innhomogenecous ukteriel, shich melted st 133*16@°. vaa‘ahm
tained froasm the fourth ran in & very amali.umuuaﬁ, &ad the
fifth run producsd extensive desompositian.

uslitatively, it appears that the elwotron-attrsctiing
BRealtro groups activate the Z-position of Z-ehloroquinoline
toward sttasek by amaonlie, and conversely the eléotroners-
loasing saloo aad substiitated anino groups desotlivate the
2=poaitlon toward %ﬁs ranasiea wi&h mamonk&. Ingorporsting
tne data of Fischer snd Guthasnn on the Seand be-nltro come
pounds the relative .tfant of the B!nsuhatituanta on 2~
aaloraqainaxinn a&ght be- indtantad ‘a9 3~ni%r@) &ﬁhﬁﬁrw’) o
nitr¢> 2 > G-smino snd 3-(3-&i0t&ylluiaﬂﬁ?ﬂpyiuﬂia@). The
discussion of the oxpsr&aﬁntgl work on the smsonolysis of
these compounds given previcusly makes ths very quelitetive
nature of the 9vrios obvious.

several other conalderstions, froa an sxperimental

“rhe thersoeoupls broke, sowetime after Lhree rours
during this run,.
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standpoint, illustrate the difficulty in sttempting to
rationelize the behsviaer of wkny quimcline compounds.
¢hiehibabint2d

of gquinoline with sodemide in sn inert sclvent, This »e~
121

prepared fesminoquincline by axinstion
action Leoas been reviewed by Leffler end & sechanism pro-

possd, winlch Iinvolves addition of sodemide across the carbonw
nitrosen doukle bond, and subsequent splitting out of sodliua.

hydride. solvents wnioh have been used in this reaction

ars xylene, toluene and dimethylanliline.

In this leboratory, threse attempts wore i:ade Lo react
sodamide with 2«~chloro-ienitroguincline using tolusne as a
solvent, The product lsolsted, in theze three reactions,
melted botwesn 1386 snd 152°. 2-Chloro-i-nitroguinoline
melted st 149.5-151.52 after one recrystallization from
toluene, compered Lo 2-aslno-cGenitroguiamocline wihlich melted
at 16§.2v16&.6§ after recrystallization froa: tolusne. The
saminations were run, while stirred vigorously, under the
followlng conditions; the product was recovered by flltering
the hot solution, acalinﬁ the riltrete in an loce batn and

120chichibebin and iatgepine, J. Fuse. Phys. Chem. SJ0.,
22 5)3 (1? ﬁ} Coehon i” 1?92 ‘19@4)

lal”urgnaia Beactlion®™, John ylley and sSous, Hew York,
1942 Vol I, pe Jl.
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separating the crystals from the selutioen by filtration:

internal Tsmp. 1ime : : s _Begovery
1. . 79° | 15 min..  150+152 87
2. 113° (w:‘im"}- 6 nours 149151 -
3. 113° (reflux) 20 hours  148-150 -—-

The conclusion drawn lrom ﬁgu&¢~bxgpriaﬂnta was, that the
resction wss not & suitable wethod for preparing Ze-sminow=ie
aitroguinoline, A awchsnlam, by analozy, for ithie reaction
#ould be sdditlion of sodexide escross (e csardon-niiregen
double bond, then splitting osut sodlus chloride, Iodium

Na. 2 :: ? -NaCl _
2
NOo

NOg NO, Na

chloride s& & bLyproduct should favor this resctlon compered
to splitting out sodium hydride ia the original Chickibabin
resrction, Further, the appereat enhancvment, by the S-nltro
group, on the activity of the Z-position toward attect by
ammonis as proposed above, sihiould also favor the attact of
the negstive amino groeup of sodsmlide, It is not resdily
apparoent why this reastion did not gilve & good yield of the
desired 2-am1a¢~§~ni%rvqulnaiint-

There are other :taatzans. suoh @& hydrolysis, snd
aﬂthaxglntiea, whiich: atisat to the resctivity of Zegliloro-3
nitroquinoline. Im fact, the resetivity of this compound
made 1t wost valusble ax an laterwmediate (or the preparation



of substituted O-aminpguinolines, and sccounts, in & large
pert, for the work on & sultsble prepurative method, detslled
Ain seotion II of tals awmauaeript.

ilowever, an lapression thet the conversion of the -
nitro group Lo en saino or substitadted axsino groap coumplotely
inactivetes the Ze-position would not be in sscord with the
following r&aeﬁiann; Gepainoe2-gnloroquincline Has besn
hydrolyred with selu to U-amsinoosrbostyril (sestion IV),
snd Se{3~disthylamindpropyloalno)-cerhostyril has beasn pre-
pared by the scld hy&?ﬁi’ﬁii of %hﬁ~na¥%ﬁwy¢méinﬁ 2=~onloro
dgrug (seetion IIl). An atbaxyt Lo prupar& acuminawu~(3~
é&esmnmmamapﬂmim)—qammum b;r mmm@ ary mu
t:ram@h\x phensl solution of the Euahlwru drua et l?ﬁwlﬁGQ
for 22 howrs rw&nltﬁébin‘tnpﬁfarwgtzoa af E={3-adlethylasino-
yrnpylamimai-ﬁ~phane£zqainaiin@. This compound wes ilsoplated
&8 the dihydrobroaide. The formation of the phendsxy soapound
iz ia syreament with the fladings of Racieberg snd ﬁ&rina.lgz
fe. 2-anloroquinolines Iorm essentially the phenyl ether in
preference to the 2-aalns goapoand under thesze somuitions.

The seocond me thod seleweted [or ke aynthesis of e
pslng=i={3-diothylaainopropylanine ) ~quinoline visaslised
starting witi 2eamino=-Senitroquinoline, blesking the 2e
aminoe group, reduction of the Jenltrso group, alkrletion of
the U-amine group and aydrolysis of ths protective group PR

the 2~amlno position.

122ngekeverg aad aariss, loc. eit.
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The initiel problem in tuls sebemw, was deteruining the
wost sultsble metuod of bloeking the 2~saine group. @1&@5;
@ost alkylsting procedures involve mineral scid selis, such
a8 thv "side chein” hydrocrloride, or hecause seld is formed
ﬁﬂrimg the sliylatlom, 1t was deaireble to hsve the blosking
iroup reasonably siublb'$W‘d£igﬁ&>iiid nydrolysie. Three
e ammon %ﬂﬁnﬁﬁﬁ far he prot«etinn of samlno ﬁ?@ﬁ@i BRI
f&raxluzian. bﬁﬂd@&iﬁ%ian aﬁd uattyls&iaa.- hxl thxau of
the ke ﬁﬁ?l?*ti?ﬁﬁ are a%aaitivc ta acid hydralys&a, Lo
forayl derivsiives baiag the wost sasily hydrolyzed. It
was believed thst thess thres blosking sgents would net
affer satisfectory protection under the ususl conditions
of alkylatlon.

llenzenesulfonyl chloride and petoluenesulfonyl enloridce
are used In 2 sialilar ssnner to the asbove reugaﬁta. Tha
péimsrg oblection Lo wusing the sulfoayl halides, ~as bean
the $iffisully ol hydrolyring the asulfonemides. 7his dife
fioulty has been, t¢ a great sxtent, soaified by the dee
termlnation of more sultable hydrolytls methods, .chreibsr
and Shr;nnr;g3 desaribed one method of hydrolysis using 25
pydroonlerie aeld shich required relatively laong reflux
pericds. onyder snd ﬁcek&rtie@ deterainsd & aethod Reing
4% hydrobromic seld and phmnai,aa.tha nydrolysing seagent,

Both of these meihods were doveloped prlmarily ea benzene

12330hreiber snd Shriner, J.im. Chem. 200., 86 1618 (1943)
123@33&.» and Hookert, Je Ane Chém. 500., Jg 2026 (1352)
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derivatives. They have been spplisd, la twu ceses, on quinoe-
line campounds preépasred in thias ;ﬁh@rutar?.- |

The synthesis ol Z-uxnino-lenitroguinoline has been
dssoribed on pape 150. &y tr&atiég this asine with petoluene~
aulfényi ehloride in pyridine, J05 yielids of tie previously
unrs portec pvﬁ@lylauir@a&ﬁida derivative were obisined. Tue
soapound melded at 1&;.4*261.aa. S-kl tro=2«tolylasulionanido-
guinoline was wsoluble in 4llute sadliua hydroslde snd {orwsed
& reletively 1&391&513 hydrecnloride with eunaﬁntbataé hydroe
alidorie seide The white hydrﬁéﬁloriﬁs sult wes resiully &3&:@»
lyzed $o the yeliow free base by adding & suall gueastity of
walar to the seld solution. The hydrolyisd saterisl meited
at 200-201° after one reerystullizstion from ebsolute mieohol.
“he free bese was soluble in ehloroform, difficultly soluble
in setsensl, sthanol, benzene end tolusne, sad insoluble in
Skelly "F" wnu water,

Redustion of U-altro-2-tolylsulfonsslidoquineline pro-
duced Jeamino-lep-~tolylsulfonsaidoquinoline. It was not
poessible to lsolate the [ree base, under ordinary laboratery
ecnditlons, 1This ceused the prapsra#iva sshoue for lne Ze-
asine drag wusing Lhis iantersedliste to Lecowe less promising.
Alternete = thods &f redustion, aiviag the nighest gialﬁ@,
nué ugtimuﬁ reugtlion conditions are difficult to establiash
uaﬁlr tﬁwaa ai?uum&t&n&*t. - | .

‘Yne use of an 1&&&@@»& nta.‘which had not ba@n pariilied
was conaldersd und%airtwlaﬁin Uhu wark. #iret Laem.ide Lhe

end product was La be aValaatnﬂ as « policayslitvieidel snu
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should be homogenescus,. kore important, several experisnges
ia tals laboratory asing or.uds Intermsdiates direotiy ia a
asecond step have tsen unsucceseful. Yor sismple, extsnsive
wori was exponded in deteraining sethods for the purifieation
of %~ait$aquiaaxinn because the quslity of the sowwercislly
availalle am&uﬁd sﬁw 1w yislds and unreproducibvle resuits
®hen used directly. The oxidation of orude Uenltroguine-
nn&w m%i@ﬁiﬁ! » mﬁw Nm&ltcd in ).nv 31«1&: of iaam
@uinalam, ie aaa’am:e- ﬁ&Wlﬂ of m mstim!‘wt-wy rmmn
ebtalnaed in tne uw ar - crude 1nturma¢1at.e.

Seversl wy:swnss nmm uwd to ;'uausa Cenltro=i=p-
wl.ymulfanmwwmrmum tao the wrm:paming amine. only
the product froez titenlum trichlorice reduction wes resson-
ably well sstablished s Besuinoe2-p-tolylsulfsnsaldoguinc-
line, .tlannous chlorvide and uydroehlorie seld, snd sodlus
hydraosulfite were used, bul the oanly product isolated froa
these reductions was unconvarted stesrting asterisi. Iron
sne dilute sestic seid ymd&wu& a anterial shich Red the
samo properties ss the produst fros ths titanium trichioride
reduc tion.

Gepminoegep~tolylsulfonsaldoguineline was soluble in
agetic acid, sloohol, ether, etiyl scetats, bonsone and tole
ﬁﬁm, anc insolubie in water, dllute samwoniua hydroxide and
3kelly "¥". ZThe sddition of Skelly "F" to s Lolusne or sn
ethareal aplution ef the reduction aeterial, produced &
flocculent precipltate of twm'lj white Desminselep=tolyle
sulfonsmidsguinoline. This wetied was weed to presipitate



the corude szino compound.

Io an attexpt to dlrecumvent the undesirable sapset of
not being sble to iwolate the amine snd to establish the
fdentity of Sesmino-2-pwtolylsulfonswidoquinoline, two re-
ssctions were carried out, which indlostes the anine uks the
principle product obtained by reduction uslng titaniua tri-
e lor] de.

A small ssaple of the orude raduction product was
heated under reflux for 8 hours wits 254 hydroshloriec aseid
usling the sethod reported by sehreiber and anriner,.i25
very white 2,8-dlaminoquinoline {(described in detail dbelow)
wﬁzéé melied at 105.6-107.82 after one recrystallisetion from
sther-Sikelly "F" was fsolated Irom tihis resction.

A dry ethereal solution of the crude ~aminpelep-
tolylsulfonsaidoguinoline was trested with dry hydrogsa
browlde until presipitetion was couplete. Light tan eryas-
tals forwued resdlly qn$>w§r§‘aaphrﬁtﬁﬁ from the sclution
by filtration, end drled in & vacaum deslecator. The tan
zeterisl wes rocrystallised rrgglyb;a;#xc sleatioks apsroxi-
w&%@ly 504 of the 5&1& ;uﬂ ioat in éhis ree&xétillian%inn
apparantly tarcugh hydrglynia. The whits product desowsdsed
at l§§.3~1§3.3a, anc g&v& & carbon and Ey&magmm BnRliysi s
which Indicated the sslt was solvated. The ecoaposition of
the solvated substance corresponds closely to that of &
aan&hyﬁrata. Attempts To dry the swlt under vacuua st 56@
caused conaslderable discolorstion. ihs 3slt eculd not be

recrystallized frou isopropyl sleohol.

lagﬁc&rwikar and ibriner, loo. cit.

AR
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Thess two experimsnis ssisblish ressonsbly well the
titenlwa trichlioride reduction produst as Sesminoed-p-
tolylsulfonaaidoquinolins,

s sanll ssuple of S-smlno~d-p-tolylsulfonaalidoguinaline
was trested with an vxvess of lechlore~j=-diethylasianepro-
peas in & T2 solution of elovnel, end containling potassiam
soetate., ihe solution was refiuxed for five daye, cooled
andg salureted with potassium carbonste. The sleohol was
suparated and dried, solvent ead Taslde shaln” reaoved wuiey
vaguue and the residue extlracted wiitn eiber o resove &ay
snosonverted "mucleus™. Atbeapts were wade Lo prepared & aalt
af thisz ether iasoluble residue Lo shersaterize tiw Ul
dlsthylauwinopropylenino )=2-p=tolylisulfonaaidogquinoline,
&11.&&#@&9%# to form & sall resulted in olls. The eriginsal
residue was hydrolysad asing pbeaol sad LO% hydrobroaic
seid &fter Lhe sothod of Sayder sad ﬁagk&rt.lﬁé The resegtlion
nass wes waede strongly beslc with sodlum hydroxide sand
extraoted with seoveral pwrciana of sther. Tune coabined
astL.er Qxﬁwaaha‘wcra waashed well with lﬂﬁ aaﬁiuﬁ hy&raxiﬂﬂ,
thean nmwr. dried sad ‘the ether mmwd m & mmw bath,

A lLight yellow oll reasined as realdue. im staunding in a
VaSuw ﬂasiaadﬁ@r for tié'iﬁ#ka. ﬁhn‘ezl erystellised to a
Light green sollid. This selid was dissolved im etnyl seetate,
dsnolorised, flltered sund the filtrste souwled im an fcee bath,

white erystals wera [iltered from the cold solution and were

12 snyder and Heokert, loc. git.
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dried under veouum {for several hours. Thisz saterisl swlted
at 72-75°. Carbon snd hydrogen snalysis showed that the
compound wes definitely not Z-salno-f«(3~diethylamino=
propylsaino)-quinoline, 5o further work was sccompllshed

to ostablish the ldentity of thie cowmpound., This attespted
synthesls illustretes most clearly & sood reason for Lso=-
lating and Ldeatifyiag, wherever posslble, each intermsediate
produged in a unriaw af aham&aal r»tatxog&.

The. thlﬂﬁ ﬁntané uana&&nrtu for ahe prﬁﬁuratlsa af
2esmind=i~{ J~diethylasinopropyleaine)~quinoliae was alicylstion
of the previously an%ﬁgwé z,syéiimiaQQuiaollan. Thls method
appeared Lo be the xaa$t yrmm3a1a$ of the amethods progosed,
Tor two lamportant ressonms. %he flrst diffiecalty was the
syntoesis of the unknown 2,U-diamlinoguinoline and the de
valopment work nedesssry for high ylelds and optimum re-
sction conditions. In tiw ssoond plece, two position Lsomera
woere possible, or & alxture of these and inelusing & 2,0-
dislixkylated produst depending on ths condiilons wused in
the alxyletion. ibe posaidllity of pesition lsousers, of
sourse, decands & proof of strusturse.

The preperstion of 2,8-disalnoquinoline was cowplisated
to souws extent, bocause the coapuund wes found to be water
soluble, Sonsequentily when reduction resctions were aade
baslic and sxtracted with eiher, much of the desired cowmpound
reaslitned in the watlar gﬁtﬁt. sXbraction smethods with water
soluble compounds are, in general, unsstisfsotory, sad for

tals perticulsr compounds whieh ls soluble in hot 15%
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potassius hydroxide sulution; ptabably scopunta for the
orizinal low ylelda.

The attewmpt to prepare 2,0-dlaninoguineline by asmsonsly-
sis of S-smino-Z~chiloroguinoline 2as beasn discuassaed on pege 150.

The followinz reagents were used in akeaﬁgﬁg to prepare
2,6-dlaminoguincline starting with 2-szino~f-nitroquinsline.
fodlum hydrosullite, hydrogen wuling » platinua ozlde catalyst
with ethanol 33 solvent, end zine »ith hydroahloriec ssld,
S0di wa hyaraﬁﬁlrit% produced a yellow antdentifled mixture.
In the catalytlc reduction the theosrotical szmount of hydro-
gen was abaorbed 1o sprproxiasstely ons~nhsll Loar, usia; a
#ﬁarﬁiag gaﬁgc pressure of 32 pes.l. Conocentration of the
solvent on the stess bath resulted in a red oll which re-
sisted orystallization. ¥From the sino~hydrochlorie aeltd
sxperiaoant, starting aucterial was the oaly seterisl lacliated
from ths resctlon.

2yd=tlaminoqulacline was prepared fraom 2-smino-Jenltro
gquinoline by redustion wltu: stannous shloride and hydroe
ehilorie acid, titaulua trichloride in &yﬁr@&&iarie eald,
gine snd caloelius chloride and iron la dilute scetlia sold,.

The 2,8-dluaine was {irst prepsred uslaog stennouas
ehloride in soncentrated hydrochlorie aeld, In thls nmeihod
1t waz dsfficult to Ifres the amine Irom inorzanic ssterial.
A8 pointed out sbowve, the water soluble 2,8«dissmincguinocline
was nhot precipitsted from solutlion by sdiition of bess,

and conaequantly the moat facile method of rewoving tin ions
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as the complex selis using sodlum hydroaide 4ld not prove
efficlent., The contaalnated orgaale saterial, which was
firat &a@l&t@& wes slternetely treeted wiiln bsase ana eold,
snd 2,0-dlsnlnogquineline was finelly lselsted, Irom this
reduction. The wmelilny point and e wetiLod of purilication
was determined on the small sasple of disnine osttelned in
thiz e perizeont. Frox the standpelint of yield it was
soaplevtely unscoeptabhle for wse ia tiis problem.

iine duat and oslolusx echloride inm s 50=50 noslons-wster
suiution was used es & reductlion systea on 2-sulno-be-nitro-
quinaliaﬁ.',Q&;Q‘aéthﬁbias-p@ﬁﬁarﬁné afhe?;ﬁgat uaveloped
in:&aaziaa vaﬁ? éh& fnduét&éﬁ éf zuﬁglsra;&*niEraqhinalins.
This methou geve s-aaﬁ'gsola~org2;&*&&&&&ma@&in&&iﬂa*

Titaniua ﬁriﬂhxarzﬁu;ﬁn:& ema@pntr&taﬁ uydrosnlorlice
agid scolullon wes a&ﬁad drogpeulse, to s hydrochloric asid
solaution of Z-sminc-f-ultruquineline, until the tltaalua
trleloride was ao longer decoloriszed. The agld solution
waa aneutrallised éﬁ& estragted repestediy with ether, ihe
elher was consentrated, aaeolariuéd, then cooled aud the
precipitetsd 2,d-disninequincline reucved frow tue asvlation
by riitraﬁiaa. ihe high&bt 7i¢£ﬁ obtained in this wmethod
ves 355 The objeetions to this metbod folliowed tuhose with
tie stannous ouloride procecurs. It was difficult toc frse
tue suine from lnorgsnie wstter, sund to extragt it frow tie
water aaiaﬁi&m; Froa an operational standpolat, on asking

the selution Lasio, volualnuus sswunts of Liteniusm salte
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were formad wilch were wvery diffieult to rewove frox the
slurry by filtrastion, nharﬁa; sxtraction with ethesr or
benzens formed emulsions., This aethod, based on the de-
colorisation of the tltenlum trighloride, probably resulted
in relatively complete reduction of Zeamlno«~ienltroquinoline,
the low yleld being » zatter of not extrscting or preoipi-
teting the desired compound froz the large voluze of solutlion.
sodlum chloride and sodium carbsnate werse saded to the bmals
solution but spperently wers not effective in inkiniting
smalsion foruation or salting out the disaine froa the large
volume of solation,

Iiron and diluls eastic enld was found o Le the uoat
suitable reegentl for reducing 2-smino~B-nitrogaineline. 'The
prosedure counslsted of adding the amine to & vigorcusly
atirred alxture of 430 mesh iron powder snd 55 acetic scid.
aoclation on & stess bath,. The sterting aatéerisl wes uot
soluble in the dllute saetie scld, wshereas toe dismine was
readily scluble. iny uaredused Z-sminoe-Senitroquinoline
along with exeess iron and iron aslts wore convenlantily
resoved by (Litering the resction mixture st tie terainstion
of the redustion. %The filtrate wes decolorlized with oshercosl,
cooled and saturated wlth potessiam carbonete., OCrude 2,0-
diaminoquinoline prpgipiigtbd‘rbadili,and ses collected,
along with exséss potessium csrbonate, on & Dachner funnel.
Thals erude precipliate wes partislly dried in s ¥seuum
‘desicoator sad then sxtracted repsatedly with toluvne.
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The cowbined tolusne extracts wmsre decolorized, flltered and
oocled ln an ioe bath. shite 2,0-disalnegquinelluns presipitated
readl ly frosm the cold aolution and wes sepereated fron the
solution by filtretion. Yields of 80-57 were obtuined by the
use of iron and sootice meid as the reducling resgent.

Zob0miiaminoguinoline 1s & wilte orystalline aasterisl
which. welts at 113.7-111.7° when erystellized frou strere
Sxelly ®F" solution. ifiserystailizstion of ﬁhia 2, Hwdisaino-
quinoline from tolasae raised the meslting point to ll3.5-
114.53. The eaagguaé By aiao E& recrystallised from water,
iolusne l1s regommended £8 the zost sultadle gélv?ﬁﬁ for re-
ax;itﬁiii&s&ian@ ihe dieaine is soluble &nA§l1u£ﬁ7minwra1
aaié, B1d soludble in bas;c salatzenf spproximetely 1 g. 1
soluble in 60 mle of & boillaﬁ 1§§-pa$ae&1ua hydrozide s0lue
tion, The cuompound 1s soliuble ia‘hans&n', dioxene, ethyl
getate, aloohol, acstone and gyclohezane wnd relatively
inscolable in Skelly "%,

The monosulfate sslt . of 2,0«disuinoqalnoline was pree
pared from concentrated auifﬁ#ia soid In sbaciute aloohol.
Tue Bright 3&11@* salt decouwpused ab 219.@-&39;@” and was
very fnacluble Iin abaclule sloonol. Ihe saltd froa & .2 8.
sanple of 2Z,0-dlaminoquinoline required spproxisately 392 ml.
of ebout 374 aleshol for total solatlon.

The aonophosphite saltl wez prepared frosm 85 phog-
phoria scid In the spue manner &8 the monosuifate, The leaon
yellow wmonophwaphate was resrystaliised fros absolute
aleotiol-absolute ether; 1t decompossd at RJ?»@*&)?.&Q.
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The alightly yellow dihydriodide wes difficult to
hendle, did not aelt, dlscelored above 213° and decomposed
at 260° to a bisck msss. The sslt was unsteble te absolute
sther. Eydricdle acld (474) in sbsolute slcohol wes used %o
prepare this axit.

The dihydrebroaide, wes prepared by bubbling dry hydro-
gon breomide into a toluens svlutlon of the amine, 1w while
salt, sltnough difficultly soludle, was reerystallized from
sbhaclute aleohol; It desumposed at 250-230°,

x,émﬁiuminmqulnélinw was dingotized Iin concentrat:d
bydroshloric acid end coupled with penspthol. 4 derk red
product was obilained frox the resction which melted st ZU5e
206.,5, The carbon snd hydrogen analysis indleated that ihe
compound wes nol encalytioslly pure, anslysis dld, howsver,
show that only one moleculs of P enapthol hed coupled, there-
by indligating only one aq}aa,gxan$ had ﬁn&orga&o dlasotl~
sation, Eukminaquinnliné ésﬁ be diszotiszed only wish
éiffiaulty, aﬁyl aitrito iaﬁ acﬁiaa othaxid! are reguired
for this rsaetian.lz? én tan other hsnd Sesainoquinoline
dissotizes readlly and the aslt eouples narmﬁlix with the

128

napthols. Sased on this anﬁm«:. fma product of she

resction of dlesctized 2,0-dissincoguinoline with @ -napthol

127 0nten ot @ley Jo Chem. 806e, 401 (1333)

120, 1ber, J. pract. Ghem,, 2 ,;_ 47 {1995)3 &ills and
§&§!?§;2§3 Cheae Soce, T 741 (1913)5 .eks, uonstsbie, 42
1+
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16 in 81l probablliity Z-smlno=8-{2-hydroxy-l-nephthyl&szo)-
quinocline.

2,0=tlaminogquinoline was scetylated with acetilie an-
nydride (v 17 mols excess), using essentlelly the procedure
siven in shrimer aad Fuaan.aﬁg The ssetyleted product wss
slow to fors in the sold, but srecipitated froa the buffered
solalilon after ﬁsawin% for teouty minutes o & atesm bail,
The campmunﬁ i& ver? dlffian&%&y aol&b&a i Bﬁﬁ&@ﬁﬁ or gyclo=
bexane snd Ls nieal; ra@rg&kal&la&d from sbselute sleohol,
Sarbon, hyéwagan anﬁ n;tragap uﬂelsnia showed that @onoe
sostyletion had ﬁﬂﬁﬂr&ﬁ. ﬂ»a the Basis of the ¢vidence {or
monodlagotizetion at the S-position, end the superlaeatsl
and theorvtical cinslderations pressnted in the following
dlscussaton, it 1s bslieved that the prodast of acetylation
wes Uesostumldo-Z2-aninoquinoline,

Althoush the alkylation of 2,3-diaainoguinoline wae
eonsidered Lo be the lessl satisfactory scieme for Lhe
prezaration of 2~mm1aa~$~t3«&&atnylnﬂinﬂyréyflaminu)wqainaa
line, it waa belleved that slkyl&zian would ogour prefers
entislly &t the J-smino group. fThe ildes of this wslective
alkxylstion, stema fros seversl laportsat differences in the
behavior of the 2eand Sesaino Lroaps.e In geaneral, dlfferences
in benavior of the uslanoquinolines xay be correlsied =ith
the relative hasleities of thaese swmine grﬁupa;

123, shriner snd Fuson, ° identiffcstian of ¢ Crpenlte
Compounds®™, tulird uﬁ., Jobhm Wiley and Sons, New furm. 1359
Ps 117, procedure i.



167

However, experimental evidenes indisates that aliy-
latien of basle nitrogen compounds ssanot be sorrelated
serely with basielity, but maat be limited to the besisity
of & pricary saing groupe.

hﬁ&ek»n&é_%uiagxsa have shown from ultraviclst abe
sorption sﬁﬁai&éﬁa?riil ta¥ a#nb&£$n§Quinulinﬁs that Ln JOLK
hy&raahi@ri& aaiﬁ. the first prﬁknu 1& aaetptaé in 1l casvs
ta:sv the rm m'hwm k‘hﬁa W;m Mt tlaa sing il trogen
donaine its uanharnﬁ paly of electrons to & pra&an nore
resdily that the altregem of the smino group. The ring
altrogen is therefare u#vu-hsa&é than the salno nltrogen.
¥Frisen snd %»gartlsz treated 5«&m&n9~6,7~¢Lnntnaxyqu@aalia~
with en exaess »f lechloros-3j-ilathylaainopropane, ani atteape
ted to dlasotize snd gouple the iaala%yﬁ.&ruﬁn&t. They wure
unable to dlszotize this materlel snd therefore conocladed
that the product was §~{3*&1tth}iﬁw&aaprayrlam&na}»é,7~
éimbthaxyq&ia@l&&# and sould not be the lwaikylatQﬁ prodiuct.
Tﬁ»g repseted this worik with Ueaminoed,7-dinsthoxyquinoline
and found no diszotisable seterial pressnt. Thwrelore, in
sgreaxsnt =it the results on the 5~mmina sarlogus, the
salno group was slkylsted and not the oyelloe altrogen,
altheuzhh the latter was 1&%&@&%:& a8 the wmore baslic by
HLeok and awing.

133*&ack and Lwing, Je. du. Chem. 500., 3397 3406 (234,9)
13l?r£nsh snd Zogert, J. Org. Chesm., 3 336 {1944)
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?rém tue onﬁwtkﬁﬁﬁeé:ﬁmtjaﬁiatfylaﬁinnpr@pyxamxm@)m
ﬂﬂﬁﬁ&lan@a prap&raﬁ ia Uils war&. ﬁﬁm ﬁu&arﬁaﬁ otner cimilap
i";zkylczzam n't‘ bhis kenersl type redorded in the litersturs,
the author ie unavsrs of en inatence wihore dlaliylstion of
Y &mﬁé&&kﬁ@ﬁﬁ&ﬁaliﬁi:hia‘aéém?%é. svon though B8 weny e
foar s0los exowss alikylating ageat have been used in wxany
dases. sppsrently, more areatle conditions sre reguired
to cause dlalikylatlon to ocour,”

Tie conslusions to be drewn fros ese sxperimental
findings aay be aummxr&sa&:

1. 4Although tie sgyelie altro en of wonosaminogulnvlines
is the 20re basic nitrogen, a stable sklystion #r&ﬂﬂﬁi la
not weuslly formed wiv. ke oyslie ultrogen.

73. Lislkylated products are not formed froa tihls
type reamotion under tunese sunditions.

3o Alkylstlon ocsurs preferentially at & pri.ary
&ninoe EFOUPe .

2-imimogquinoline hes been indleated Ly Albert snd
Gaxﬁnevelja to be & auch stronger Yese tuen guinocline. It
- ghauld reant ﬁihﬁ acida to form selis vary readily. in order

to undergo dlagotiszation an salno grovp wuwet ke convertsd

"It is pertinent to note thaet dialiylatlion of srocaustle
axmines is generelly carrisd out under pressurs enc 8% sleveied
teapsratures. For exsuple, dimsthylenlline s comssrcislly
prepared by hestlng cerialn proportions of unilian. welbhyl
glecohiol end sallarie seld in an autoclave &t &35 .

132&150rt and Goldacre, Nature 153 468 (1ly4y)
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to & salt, but the extrews difficulty of dissotising 2-suino-
quinoline hss been clped on page 163. The lapliocation here,
1s that s strong base does not form & salt. ihi& anomoly
aay be explained on the basis of & contributing structure of
desminoquinoline,

valbars nad~ﬁal&aerw"propasc&;thy resson for the ene
henced basleity of EnaminaQainailnn was resonance involving

the quinold stracture 8z showl.

O (O )

B P +

Ihe lmportant point to note for the polarized structure, ia
tart the &asiait}-(unaharcd electron palra) is an enhanoed
funotion of the oyelie nitrogen and not the positively
charged ﬁﬁz group. It would be highly improbable thai a
positively charged Kb, group would add & proton. This
contributing straweture aseoants nicely for the inersase in
basioc strongth cumpared to quinoline sad loss in sslt formaing
prapuréi&- of ihﬁ 2=anine group.

It is to be noted that 2-sminoquinoline asy tsutomerise

to the lmins.
€«
NH, NH

H

Experimeatally it 1s found that zmum&nﬂqw;naligﬁ ﬁgutamorlaau
%o ap g;tyﬂt qﬁrfia;aatiylgﬁ»at vﬁiﬁyf?cexﬁta chaisical
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propertlies. For exauple, 2-aalnoquincline ylelds sasrbostiyril
shen heated with equecus smaonla above 200°.133 The faine
struetire sould not favor slkylatlon. worley snd ;1mpsanl3k
studied the resctions of aseversl substitutsd d«end j-aalnoe
quinolines end pyridines with ,~chloro~i- and V-altroguina-
golines, and compared the resultes with slikylatioa reactions
using sailioe snd ¥Yz-sainogalinolines in place of the Z-snd -
sminogquinolines, Meyer aand @awnhttljs iavestieted the
resctlon of ,wocbloroquinaldine with several mainsheterogyclie
cospounds, The axparzmontal warit of these autneora, led thas
W agress alsylatiaa would ovour with dluaatixaai& sminos
but Bot witn tadtoamerizsbls amino h&t@ramyvxir a@agaun&a.
fm 3-»,5-.6-,’?~m¢ﬁ-m§n&qmnanmp mumim in tihe
normel wanner. Frissh and 3u$art,x3& hauwvar. have pos:uw
letes that the csse with winioh &iax@tiaatia& secars ssy be
correlated with the ralative bmaiaity of the aamine groups.
They found when 5,0=dismino~6, ~dimethoxyquinoline was
&1#:@&1&0& st 0% with socium altrite and 304 sulfurie acid,
only one szino group rescted. At 50-90° with the saxe
resgents both amino groups were diszotized, ihey proposed
tiw U=smine group wes the one mors saslly diesotlized (oon~

sequently more basis than the S-saino grogy on the besis

133 1epolder, 4« prait. Chem., 196 55 (1323)

134, Lorley asnd slmpson, J. Chem. 500e., 1014 (1947)
135, 0yer and Douchst, Compt. rend., 225 63 (1947)
136, ri5en end Vagert, lovs, cit.
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of the following strdctures:
2 Hp +
CH3 bt CHB“O
CHz=0 » CHz=0-

. .
NH, H NHo H

Llbert snd &aluﬁare,l3r howsver, classed Y~azminoe-
quinoline a8 & wesker hbeose than S>-sminogquinoline., Thls dise
erepency may be iattrpraﬁaé on the besis of electionie

foraulse. S-iminoguinoline has a possible resonsnce fors,

2 NHp +

woich sholld exhinlt inorsased basielity, Here sgain the
basicity fs a function of the cyelle nitrogen and not the
salne group. No simllar ttructkrw éiﬁ ke ﬁf&tton for fe
sainoguinoline, aﬁa fraw the exgarimant&l resalts of
Albert ana aaiéacra ﬁgp&l?# ;a ba l wtakpr baaa twam 5-»1
aainoguinoline. ‘ " T

It is important ta nota tant the 1oﬂi¢ strueture
writton for ;-aminvqu&naiinn ta Laua 1m@artamt, ﬁhau the
simllar contriduting fora writﬁen For 2-sainequinoline, slince
Seaminogquinoline dlagotizes in & norsel msnner,. The lonic
stractare for S-sainoquinolline cennot bs entirely neglectisd,
howaver, veceuse it allows ons explanstion (or the sslsctlve
diaxptisstion of the Semmino group in the pressnce of Lhe

Sesainoe group under milder condltions, as propossd by Frisch

l3?ﬂlber£ any tgldescre, loec. ¢it.

N
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and Logert. The proposal of ¥Friseh sad Rogert, that the U~
smine groap in 5,8-dismino~b, ?-disetuoxyquinoline diszotized
abre rosdily than ths S-suino group {(sud wes tuerelore more
baslc) wes confirmed by ~iderfield and Krusgﬁr.13ﬁ They
prepured and proved the structure of fesalinowt,7-dlmethoxy
quinoline and ashowed thet 1L was not the produst obtained by
replacing sith hydrogen, the diasotiszed groap of 3,0edl-
gaino-b, 7-dime thoxyquinoline at 20°,

Frisch aad Hogeri also found thet only s monsalikylated
product and a monoscatylated product was obtained from 5,0
disxino~b, Tedimethoxyquineline. 7These prodiucsts sere pree
pared by slkylstlion with l-chloro«lI-dlethylasinopropane
and scylablion wlth seetlle anhydride. although an excess
of esci resgent was used, oaly & wono~subatitated product
was formed. They soneluded that the J-~smine group wes the
@ore resstive canter Ln those resctions, bssed on the son-
siderstions outlined lor dlszotisation,

wn the evidenos prescated above, liw mono salis of £,
Swdlsminoguineline deseribed previcusly {(pp. 164 -165) sre
probably forzed by wdéltlion of the protom to the cyclle
nitrogen. The fact thet the QOBG a&it&-w&»ﬁ sblained when
reorystallized froam ﬁlﬂ@hﬁl gcontainlag conaslderedlie sacunts
af wa%ar, iaeinataa th» baﬁana yr@tﬂa 13 ﬁal& rath«r igowsly
end is eesily hydrolysed. 7The second proton of hhm Glw
bydrobromide snd &i*yériaéiéa Is pp@bnhly sftscied Lo the o-

33&%#9&3&». Pheile Thesin, Coluxbis Univerality, Hew Yora

1950
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smine group ln preference e the Z-salno group, becauss of the
4ifficult salt foraing propertles of ihe latter.

2,0=-pisainoguinoline was trested with a L-mole eicess
@f i-ohloro-3-dietuylaminopropene 18 & buffered solution
sndé neuted under reflux for five days. Thb Process was
repgested & second tlme uslng only «I7-mole exosss ¢f alde
ehein salt asd s reflux perlod of seven days. The dlhydple
odide aﬁd trinydrobromlde 5&1%3 welre ?rapareﬁ.fr@m the
saine obtalned in sadu of these resctlions. 7The meliing
poiats end behevior of toese sslis were tus same from both
resctions. An esxeess of side ohsin would favor chanoes for
resgtion at the less likely 3~panit1an sndé lneresse the
p@ﬁﬁi%#iit} af dlslxylution if both poaltiona were ra-
‘@otive. Althaagh a large oxcess of side ebaln wes used in
the first resotion, She selts Lscleted fraﬁ.bath reactlons
wtré‘th$ saue, ipparently, then, aliylation osoours &b only
one center, |

The white trihydrcbromlde was prepered by bubblilng dry
hydreogen bromlde through an stheresl solution af Lioe amin&lmr
by asing & solution of 85 hydrcbroule a¢ids Tiw product was
resrystallized from sbsolute alechol. 4he trihbyarobroslide,
dricd In & veowim desloeator at v&a&ztompwrﬂhum# is hydrsted,
enslysls indlesiing the composition of the Lydreated sabestance
corresponds closely to thet of & monohydrets. 3he anhydrous
tribydrobrouide wes propared by hesting the solveted salt ln
the pressnce of ph&#pﬁarua pentoxide at 56° under 1.5+2 am.
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presaure. The aydrated subsisnee decomposed et 20?.4~211.¢Q
and the molsture~Irec sslt decomposed et 201.&~aa3,é“.

The dibydriodlide was & bright yellow ecwmpoand pre-
pared fros an slgololic solutlon of 474 hyﬁrieaiu Bgid,
This selt wes recryetallised froe sbsolute aloohol. The
compound exhibited two unusudel changes wien & aelting polnt
determinstion wes abtewupted. At 95.7=90.7° the yellow solld
suranik then ekanged Lo an opeque semlsolid, whish showed no
snange up to 162.7-165.7° snd then eollspssd to an opague
liguide These changes were obssryved under a mioroscope using
polarized light.” The sslt partislly zelted to & ligald at
95=105°, and thla liquld then forasd another erystalline
waterial as heating eontinued up teo 1&4” at mhich tempereture
81l oerystelliine usterial hed deocoaposed. Individusi orystal
slructure could not be ldenuifled.

heased on Lhe Pesults at'na{k formeation, asoncdliagotize~
tion and couplimg, momcsgetylstlom and monvalikylution of
2,B-dlaainoquineline, correlsted with theorstlesl con-
slderaticus wad the other experissntial work cited, it is
reasonable 1o sssune thst the preferred produsta of these
rescitions are thse de-substitated compounds. In particuler,
the aslikylstion of z,ﬁvé;aaaaaqainaliﬁ» witi: lechloroel=
dletnylaninepropens ;ivea éQiainénﬁutBéﬁint&ylumiﬁqgroyylm
&aino )-gquinoline as the prefereatiazl procust.

1tﬁia s Plessure to theak fréfi&tar Co Fa &ﬁﬁta of
the Chealstry uaparﬁment fer his llﬁlﬁhﬁﬁﬂﬁ @it th& hot
stege miercaospe. - o
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The flnal proof of sach couslderaticns should be veri-
fled, wnerever possible, by an unsxbiguous expsrlmentel method.
rrobecly the uost seailslactory wethod of proving the struciare
of this particuler cosipound would be e second syutlresis,
from wihich the only product would be Jeaminoel=(3-diethyl-
salnopropylaaine)-guinoline. Ihls wald be sspeclally de-
sirable in this cass in view of the complicated bel.avior
sxhinlted by tns dihydriodide salt on hesting.

At & matter of expedisney, the synthesis of S-amino-
é=(3-disthylaxsinopropylasino)~quineline, proposed as the
lesst Likely produst from the sliyletion of 2,0-diaminos
quinoline, was undertaken az & proaof of str.cture. . inee
there ere only two provsble position isomers in thisz re-
sction, finding the properties of ons of tuesm different
froa ths compound obtsined by the alkylation of 2,8-dlssinoe
Quinollne zculd constitute good evidence for selectivs
slkylation.

2-Chloro~l-nitroguinoline #ss trsated with 8 Jemole
exoes: of lesminowje~diethylsminopropane st 170-280° fror
four to flve ours. ihe roaciicn mixiure waz trexisd with
witer xnd potseslun cearboaste, exitrscted with other an. the
silwr and excess "alde chaln” reamoved by A etlillation.
sttempts to iaalﬁtt E-(3~d1wuhjlaminayrnpylaain@}~$~n1tr@-
Quiﬂﬁliﬂﬁ 88 the frea bese or & wsalt falled. 7his nitro com=-
pound ua& !ﬁdﬂkid u:ing iroa and é£1¢ta qeatia a@&&e “the
free Hoase was Oxtrtated from sn slkalinme sclution aith ather

and recovered by distlillationm weder diminished pressura.
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§~&m£aaaa~(3»&1@&h;iamiaaprapylaminu}~q¢iaalina was gsonverted
to the solvated ﬁihydr&a&iﬁn and tribydrobroside sslis for
comparisw #itn the sslts of Qwpmino=de{J=disthylaninoprspyle=
salnoj-gquinoline, |

The syntimses of G-snino«-2«(3~dlethyluminespropylaning)-
quinoline was repeated starting with fesminoegechlorg«
quinoline aend sn excess of le-aminoe3«diethylaminoprapens.
feiminowg~( 3-dlethylaminopraopyleaine) ~quinoline, ilsolaied ss
the hydrlodide snd hydrobromide sslts, gsve the ssne JdeSORPO-
sition renges and analysis ss the produstz starting with 2-
ghloreo-t=nitrogquinoline,

The yellow dihydricdlde of Ueamino«de({3i-diethylanino-
p&ayylamiaa}-ﬁaiaml;na was preparad using 474 hydriodle seld
snd absolute alcohol. Anelysls indlcatad this sult was sole
vated, The composition of thw solvsted substeance sorresponds
olosely to & dihydrate. However, eanelysis of the solvated
salt did net chiange after wating in the presence ﬁf‘pﬁﬂaw
- phoras pentoxide =t 1;99 ander & pressure of 1.5~2 au.

This was in contradistimction to the dihydriodide of 2-
aminauﬂni3»&1&thylam&nap?aﬁylﬁﬁﬁnéi;quinaliau, which was
prepared Hﬁlﬂﬁ tas zeme ruaaaatn snd teudhnique, an& waa
sasily converted to the snhydrous selt st }6” under the
seme oonditions. d=-Aminoe«2«{3=-diethylasinopropylaminoi~-
aainélinn dlhydriodide ﬂih&drnti decompused ab 134.%*13&.%6.

Bedmino-2«( 3-diethylaminopropylemine jegquinoline tri-
hydrobroasi de w#s presared using 83 hydrobromic seid, The

salt wes recrycstallized from absolute sloolwl., ibls
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compound descmposed ut/iZQ.a-13§;¢°; compared to 2-cmlingede
(3~&1¢t@yig&iﬂaprapyl&minal-qainnl;nu tribyarcbroaide whleh
decompoved &t E$13&~§§3,€#¢ iﬁ alxturs étzﬁﬁcptﬁa“ﬁrihx&raw
bromide sslts whea heuted slowly, begen to sharimk at 83°

wnd decompose at 85“,; éuuaﬁ@aaitian'eqatiaaxﬂ 83 the tesperas
ture was relsed, sad was souspletes at 219°.°

The eppareat diffsrences in the solveted dihydriosdide
and trihyarcbromids of S-mmino-2«{l-distuylsainopropyleming)-
quinoline with the dlhydricdide and trihydrobroalde of Lhe
product of the elkylstionm of 2,0-dilsminoguincline show that
the coupounds are col Lhe ssae and therelore wa proposed,
slikylation of 2,i-dlsmimoquinsline ocourred prefersctially
&t the U-position to glve Z-aminoel«(3-disthylesminepropyl-
saine ) -quingline.

The ultraviolebt absorption spectrs of Z«~salnowlw(I«die
sthylasinopropylaaine )~quincline trihydrodroside, S~amino~2-
{3~diethylaalnopropylamine j-guinoline trikydrobroaside aand 2,
f=dilaninoquinoline were cbtalned using & Deckwuan Kodel LU
guarts speciropbotomstar. Flotzs ¢f the molsr extinction ¢d-
efficients va. the wave lenglbs were asde 'or tnese compounus
in figure G.

Ihree points merit queliistive atteation ia @@@@&rxm@

these extlnction surves and in conjunction wits the spectra

*ohe saltes of Geaaigoed~{3I-diethyleninopropylesinge
quinoline were vory diffloult to handle., 1t wes necessary (o
use freshly purifled abaolute elceobol s & reerystallizing
solvent. wolsture appureantiy hydrolysed tie sslts to low
maltling or hygroscople mixtures which were difficuld %o isclate.
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of the cother sompounds o@nsidnradvzn this worik. The deta for
all compounds 1z sumaserised in table 13.

Compering the spestrs of the salis of ile sumines with
the frec¢ buses, tiere is no wajor differsaces in the ) wex
valana.'4shis 1aplzan thét. wied o tslta are @ut in zelutlon,
they &ys aséralyaaa tu & la?a& uxtent. and s@msﬁqaﬁntly to
obialn the spegtrum of the asll, sxeoess ucid wust bs present,

The speatras of ih&§¢~ﬁu;ﬁéiih§ gompouniis, represented
by both toe "adcleus” sad drug, have & cnsrscteristic
reletively Bl h-inteusity sbaorpilon reglon at 250-270 mp
and @ 1aw~1htsnaity broad band tirough the reglon 339-350 @k
& third sbsorptlon msxlwaa ccours lu the Z235-245 wp reglon.

Tue sttachaent of the "side chain”, use of the sult, or

bative position of e u@aayytian,muxww&. The asjor diffsr-
enoe, wsong the compounds, rosts with tiw lntenaity of the
absorpition. It wouald appeoar that the i{dentificatlion of
these compounds should rest on thu intsusity of sbaorption
and t2 & lesser exitdatl vn the wave lenygth of wsxlous absorption.
4 comparison of the apectra of Jetninoed«({j-dlethyi-
salnopropylemine ) -gquineline trihydrobromide ans Se-saiuo=ge
(I=~giethylanioopropylsalne}-quinoline tribydrobromnide shows
thet the letter compound resssbles thase parent 2,0-~disalnoe
qalnelins to the grester sxieat snd the laporisnt differeuce
betucen the Lwo position lsosers ls a consldersavie difler-

ence in the intenally of the sbaovrpticu.



TABLE 33
WMM Absorption #axian

COkPOUNI SOLVENT

S~pmino-Z-ghloregquinoline | nter

2e0hloroefe(3-die thy;lmmomwlv Eater
axing ) ~guinoline dibydrobromide

G-Aminoaarbostyril 95% Aloohel

&{3~axommmwawm }= Isooatans
ﬁmmt

2.&@mewnml 5% Aloahol

| Redalno~de(3-dis thylauino 954 Alsolinl
- propylamino) -quinoline trie '
hydrebroni de

Behminoed«( 3»&“&13.&&» 53 kum
. g@pﬁmzwmam i~
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The sbsarption in thls mxm nw&m&n & broad low~
intensity band, The band teads to shew s bifurcstion ian the

casss of the “"rmclel”™ with mery close & max values for ine
dividual compounds. & max tsbulated over Msls broad bend

roproasnts an sveraje vaine.
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%-(3-&1., ﬁi?&ﬁﬁlké?ﬁoﬂ!&aﬁiﬁaiu&~?§{a§u&&mﬁt}kﬁm
' ’ alﬁfaﬁvﬁﬁwﬁlb& o

' Procedure®

A ﬁ@ﬁ-ﬂl. round-~bottined single-neciced flask with &
gen inlet tube (mote 1) wes pleced in en clil bath in the
nood. Tenraas {3216 woles) of 2-chloroel-{3-diethyl-
salnopropylasine)e-quinoline dihydrobroalde heumlhydrste end
30 e (317 mole} of phanol were edded to the flesk, and &
refiux condsussr with an intemsl thermometer, fitied in
tiw single neck. The sixture was werwed gently until
filuld and then gaseous sumonis (note 2) Introduged through
the inlet tube. The wixtire wss heated to 1?9*1ﬁ§n with
sconstant sddition of smmonis for 55 hours, md thea filtere
o8 to reamovs smmoniua bromside. kore phenol (30 s.) was
added (note 3} to the mixture end samonie bubbled through
the mixture at 170-180° for en sdditicnel 15«16 hours. ihe
resotion nass was guoled Lo rooa tanperuuurl and 1 1. of
sther adusd., The dark solution wes filtered (note ;) snd
extracted witn two 3JO0-ml. portions of 15% sodius hydroailde,
then two 300-al. porilons of 5% sodium hydroxide. ihe etuner

@?hia exporiment was sn atieampt Lo prepare 2-cmlinowiie
{3-diethylaal nopropylasino i~quinvline, ihe pruodact isolutsd
waz Lhe aalt of the Z~phenoxy coapound., shere is 0o apparsent
rzaaaa wiy the adaltion of the amuwonla could not be diapensed
wlit,.



‘uoTIRIITI] o £q BWOTINIOs aql Wod) pejrandes wea

OPIWMOIY v juoREe petuedsnNT O AUNOWE STIRIODITUOL ¥ ‘*
*pojled Suiyeey YelITUl eyy Fuwianp posy

~Jodwa uoey pey Touend Trut?iae oty Jo jurome ofaey v  °f
*YesseA UCTIONGI oGy TUTAGIUS SIOING dRa] STW-C0S @

winosy; peewed sua ‘repullis (WICIeWSOD @ ﬁ#&a_annaﬁa@ *2
uelinyoe eyy oawy Fuyrgang ewd

wTucumm 3 £q peusirdwooow ewm PRI susUTS Y1 JO WOR30G
o3 ®AOQE WO T IN0GY DeINUTMIE] oqny 10TUT T emy T

) ﬁ ‘0p*l ‘ZI% *H

15506 *L%°S ' 1S°1§ ‘9S°TS 0 ivwmes -lz°p ‘® 12L°S ‘m
mhagﬂmvmm kﬁ&w*ammhﬂmuﬁu 207 peywInoqeD teysAywuy

| o ;,d@&eadw aayaaaau g@ﬁ%,aaaﬁaaa

weq aYigy ewy ?«ﬁﬁgiﬁi Lo pouteiqo vea ,Q°C22en*t22

I POITEW MOTUM PIWOIGOIPLIID SUTTOUINDATOUSIL-2- (OUTES

!ﬁh&@ﬁ%@ﬁﬂﬁﬁdhﬁuoﬂﬁlmwrﬁ rawn% »kgaﬁaﬁdunﬁ tﬂﬁaaa » HT PETID

PR WOTISIITIS {9 ueTInIce AUl wosy Dejeamdon eJon sTeelgd

uey AUTIT eul - ejerdwoe gwa mol1wTAYILesd TIiUm peppe

epTwosq wePosphy Lap pus L4, LTTENS UT PEATOSETD enpyred

U] ‘UYIeq BEeYS ¥ UO DPeAOWSL SRR JUSATO UL  TCINOT TRIPACE

J63 sj3jTRe vniseuew JGAC PRTAD JOUIO 0¥} aau‘.nwtcn

£1audyre L1ue swn ecund aeivs 93 LIIUD Jeqea Wy I peysuR wea

15T



182

Y o L6 T WE FE YOy a0 TR Y VR
S &;‘;’;}*g"u PERITRNNER B SIS & - N

Jroceduare

& suspsnaion of 23 . (#9908 mole) 9 Zechloroeleniiro-
guinoline In 130 ml. i diozane was placed 1o a0 appereids
faur alyh pressare nydrogenation (nete 1i. he bHomb was
cosded in s carbon dioxlde-ghlorolorme beth (note 27 snd
30 mle (£33 noleea) of liguic amamonle sddad. “he omd wes
closed (nove 3) whlle in the opollin, Cetl, transferred (o @
sheker and nested wlth continus.s sgltation at 150 {(nots ..}
Far Jour Lourse e sppearatus wos allowed o ool to room
Lo 08 e Lule, he pressars was relecsed, mnd the conlbleliis
trenslorred Lo 6 590=mle Doaxer (DoLe Dle <hw solution row
Low boxab was [ilterad end the [litraetle sliowed Lo cosl Lo
rocs bespspatare. ahw FlItrets was sdoed to 2 1. of wold
water wlilh sanuel stlireing end the suspenslon allowed Lo
satile (note Hle <8 orude preciplietes wns sepsrated {rom
Lo solutlon by Jlltraticon, alr-driocd overanl; nb snd roe
erystalllised {rom Loluene {(nole (). =he yleld of seliow
Legiino=Nenitrojuinoelioe aslilng st 1&3.2~&65.2@ sanounts
Lo LD e (705}

rpalysis:  Crlouleled fop ﬁ?ﬁ?ﬁaaa Ty BTleXyez iy 3.73;

cound: U, 57e12, 574013 1, 3493, 3e70.

sotles

1. ¢ stenderd Zmiase hydéropenstion nomb of 332 ml. vol.ase



was used for the smmonolysls.

Z. The Loab wes Lmuersed spproxlmatsly two thirds in the
eooling bsth end allowed to cosl for twentiy ainutes belfors
the liquid smmonia was added. )

3+ The inlet tube wsa rewsoved [roa the boabdb esp snd 8
301li4 plug ased i{n place of a gresasuwre Cougs.

Ge The teaperature ;hanla be csrelfully cheeked. %&mpﬁ?ﬁm
tures above 170° resalt in subatentielly lowsr yislds.

5« The voab contalned & considerable aseunt of solid
naterisl sad was uasnué uI£h foar Saéﬁi. portions of
dloxsne. . - 2 o o

6. Allowing the auspension to setile snd scagulste,
feclilitstes the subseguent filtration.

Te Approximetely §$QJHQ; of toluene were reg.ired for the
recrystallization @f 12«1 z. of éru&a 2-aminowbeni tro-

guinaline,

BB ITROw2wp=tOLYLSULFORARI LU UIHOL L ME

Ten grems {953 mole) of Zesmino-l-nitroguinolines, 11

£e (058 mole) of petolusnesulfonyl chloride (note 1), amd
%9 ml. of dry pyridine (note 2) ware placed Iln a XOJ0-ml,
round-botioned flesik squipped with 6 ussgnetic stirrer and
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reflux eondenser,. ihe scluticn wes atirred snuy hested under

reflux feor two hours, then cooled sad poured iato OO~
500 ml, of water, The bright yellow sollid wes sepsrsted
from the zolution by filtration asnd weshed well with water.
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The presizitate vaz transferred ¢0 & beaker, digested with
150 mle of o0ld (rote 3) sloohsl, the solid was golleoted
on & Buohner funnel and dried gvernight in & veaouu: desliow
cators. The product melted at 200.4~301.4% and welghed 17 ge
(93%) »

Analysliss Jaloulated fop O16My 38045« Oy BE.G8s

g SeBli. Foumds Oy 56,213 #, #+31e

1. ihe petoluenesullonyl mmmm o L m&fxm M o
erystallizing from Skelly "F"e The wﬁltinﬁ y@iﬁﬁ of the
purified satorind wn 9%, | .

2e ﬁanmkm& mzﬁim ﬁwﬁﬂ mxa.m s m:tmm
over rotassiun hydroxide and auunm with the execlusion
of soistures The fyaeticn bolling at 1&3~11ﬂ“/?§& B e
wns aollepted.

3« The aleolol suspension was gosled in a gserben dlioxide
ghlorofors bath and then filhmﬁu

Boriaii 1 R Reope T LY LAULFCORANT 00T MO LINE
ina 2»), bosker resting on s Hot plate was laged
12 go (4095 nole] of Swnlipo-2epwtolylsuifomasidoquinoline
with 100 nle of consentrated hydrochloric aside The suse
pension wae sStirred manually and o hot solubleon oonsisting
gf 11 ze (423 sole) of titanium dissolved in 250 =l. of
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concentrated hydrochlorle ﬁeiﬁ‘add-d_ipljawml, porticas.
After adaitlon of the titentuam trichloride solution the
resctlon wess waz bolled for flve alnutes, then cooled to
rooa tempersture in sn loe bsth. ihis solution wes wude
basic with concentrsasted smmonium hydraxiﬁo, setursted with
podiuwn chloride and sxtrscted with six 300-ml. pqrtiqas

of other. ibha sther sxtracts were cowbviaed end concentrated
on & steau bath to & wéluma of 300 ml., desolorized with
chargoal, filtered snd the riltrate dried over usgnesiua
sulfate for 10U hours. Ike drying ageat wes reucved, Lhe
ether coucentrated to 50 ml. snd thesn 100 ml. of tolusns
sdded., Ibe solation was bolled uatil the odor aftwﬁﬁar-w&s
ne longer discernsble, theén decolorizec wii. charcosl and
réfiltered. un sdditiom of skelly "F" te tne cool tolaosne
solution, 8 floeculent suspension of neserly wikiis J-sminoele
p=tolylasuifonesidoguinoline forseds ibe produst ils anstaeble

snd cennot be lsolatled under oreinary laeboeratory conalitions.

BehsiKO=2-p=-TOLYLOUFGiALl DULUIROLING SUBONYIRBRGK L
AUN CHYLRAY G

oIy hydrogen broxide gas wes bubbled into a dry ethiereal
sulution of Pesanlnoe-2-p-tolylasulfonasidogulneline, prepered
aa above, uﬁti; preciplitation was gualete. Very ilight ten
cryigalg Torasd resdily and were asparated by filtration.
ihe crudé product was dried overalght in & vecuuam deslegator,
and recsryutallized umve froxm sbaclute slieohol (uotu 1). The

nesriy white U~aaino-2-p-tolylsulfonanidoguinoline wono-
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hydrobromide aonohydrate was dried undsy vecuum &t room
tespersture (note 2) in the presence of phosphoris pentoxiie.
The product wslted at 158.2«159.2 (decomposition).

tnalyslist Celeulated for C)eljcly0,3.UBr.H0 O Wb.62;
H, LeiOs Poundt C, 46.59; B, 459

Hotes

1. Approximsately 505 of the selt was hydrolysed to the
fres-basze during recrystallizsatios. rropaaol-2 was leas
sultable as & recrystallizing salﬁwnt.

2., Heating the sazple at ﬁé”‘éﬁrlﬂg hhc ﬁn?lng procedure

r&a&lts& in ainaalaraa;an at the uhite aumpl&»

2, ﬁnwmad Eis}«aéﬁ i ﬁ‘@&l%

In a 250-al. btakﬂr alaa&tﬁ on & ntona Ba&h was pleced
20 g. (o35 wole) of clean iron flligﬁa {note 1) and 75 mi.
af & scetlc seld aolution. %Zhe asixture wss mechaniemlly
atirred sud wermed to 50-60°. Ten graus (4053) of 2-sauino-
S-nitroquincline was added in portions over a 35 to 40 minute
period, end ellowed to stir at 50-60° for en sduitionsl 20
minates, The mixture was flltered hot, snd the precipltstie
wasbn§ tmrms tlwes with 1lS5-ml. portions of 5% scetic scid
{note 2). The flltrate waz decolorized with charccal,
filtered and covled. The cooled soclution was saturated with
potasalum cerbonate, the 30lids collectsd on a slehner funnel

and pressed «» dry as poszlble. Thse solids wers partislly
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dried In e vacuum desiceator and extrscted by decantation
with four 1l0U-ml. portions of hot talawnt‘imata 3} The
comtined toluens extracts were decolorixed with charcosl,
filtered snd covled in 8 c¢arbon-dioxide-chloraform bath.
The product: consisted of white crystals whilch weijhed 5 g.
and welted at 112.7-113.7%°. By coneentrsting the filirste
to 75-100 mle, & sesond crop of orystels welighing 2 g. was
obteined uﬁiah{ntlttd at 110.7-112.7°. The totel yield was
T &« (B3.4%).

Anelysis: Csloulates for 8?9933. Cp 6T.90; H, 5.693
¥, 26.39. Yound: €, 67.70, 67.485 B, S.85, 5.913 4, 26.15,
26.25.

Notes

1. Forty mesh iren filings were wes od twice with ether

and sllowed to dry.

2., ibe volume of the resctlon mist.re should be kepi st

& winlaum becsuse the pr@é&tt ie wuater scoluble.

3. The solids amey be .extracted with ethsr, decolorized ang
Skelly "F" sdded to the etiwr, The yleld is somewhst lLower
{rv10%).

2,8-UIARINGLUTNOLIN. KOBOSULPATE
To s utir?ud &alatinn -of .2 &e {.0&125 mole) of 2, -
dltuinaqa;aaliao 4n lﬂ nl. ‘of ahsa&uﬁt‘aleaﬁai wan néaad
dropwise, & solution of 3 als (.03 mole) of aanaautra&ad

sulfarie sold in 3 ml. of ebssclute aloohal. %hite crystals
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forwed resdily, wers collected on & Luehmer funnel and dried
in & vecuus éeaieauﬁar-ovuréiahﬁ.“ The produst was rwary&tala
1&:&@ frm& 39 ﬁie of. uhsaxg&n sleebol aan%ﬁiaing 2:ml, of
tttor. ﬁhﬂ br&gh& yeilaﬂ 2.3~anm:nanudnniin& hanauulfate
decomposed st 219.8~230.QA. .

Anslysist ﬁa&ua&&%sé fﬂr 695?§3¢E239 c, - F 8
ﬁ. 4e3s Found: ¢©, ¢1.?63' Hy 4005,

2p8=Llsal ROGQUIBULIES RONOPHOL PBATS

The monophosphste was prepared in the ssme nenner &8
the monosulfete. Two ml. of 85, phosphoric acid [.020 snle)
in 5 ml., of absolute slcohol were used mnd the resulting selt,
sfter drylng was rmcrymunliizuﬁ from an spproximstely §75
sloohol soiution. Lemon yellow 2.3*di&mxaeqnimaliun BORG-
phosphate awelted with uecomposition at 23?,@n239;1“.

knalysis: Csloulsted for Cghgh,ili PO Co 42033
By 4713 He 16,340 PFoumd: O, 42,91, 42.16; H, 4.92,
weB23 W, 16.07.

2y 0=lAXINOGUINCLINL DINTLEIOUILA
Flve=tenths of & graz of 2,0«dlasminoguisnoline {.D331
mole) wee atirred witnh 5 ml. of 477 hydriodie seld and the
solids eollected on & suchner fannel., The alightly yeliow
compound oould not be recrystallized frow sbsolute sloohol
or washed with ether without decouposing the selt. The 2,0«
disutnoquinoline dihydriodide exhibited no meltimg point

but aslowly &toaapaaeﬁ to & 80114 bluex amss on hesting te aﬁa“.
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snslysis: Geloaleted for G B K, .2H Se 264043

ﬁ’ 2.{)?. Fyoundr Gy 3’60*53 £y 2.35»

2y ﬁ‘klﬁ%ii?duzkﬁhiﬁu LIEY LR OBROK ILw

Two-tenths of e’ gr&m of 2,&~dl&ﬁ1nﬂqu1aslln¢ {s 0&13)
mole) wus dissolved in &Q ml» nf tolmnm- sad dry oydrugen
bromide bubuiaﬂ iatu Qha walntiau uu&;l prwcipi%stinm was
uampiutt.iz T a??aﬁsla m%rw rﬁmai&ﬂ tran e talaltﬁn hy
filtration snd @r&«ﬁ in % vacuanr desiscator. The 2,&~
.axnminaquinaxxnu diayart#vwmiﬁu 15 & white crystelline
cosupound which meslted with desomposition et 2632907 sftor
one reorystallizetlon froa uhsﬁia&a sleohuol.

ipelysis: Celoulsted for C gl yuiBr C, 33.67;
By 3.45 Found: G, 33.232; &, 3.?3.

GmACETANLDCwRwhsi IROUINGLIB: |

In 8 l30enl. bfl&émnyar flask was plasced .4 ge (0025
mole) of 2,0~dismainogquinoiine. +he olsalnme wes dissolved in
1) ml. of 5% bydroshlorie acld and 4 wle {.042 wole) of
scetic snbydride added, followsi by @ previously Prepered
solution of , g of sodlum aceldte Srihydrate in ﬁﬁrml. ol
waler. e mo&u&iam wss sheken vigorously fo¥ saversal
minates and then warmed on a stess bath to 59” and stirrsd
for ten w&aﬁtgx. The solution way aaa&dé sud 20 @ml. of
benxene edded. white erystals seperated resdily, wers eoi-
lected vt & EResner ruunailnné unghmﬂ firat ﬁiﬁh’ﬁaaﬁmna.



then hot oyclohexane., The product wes recrystalllzed from
absolute sleshol and dried in the presenge of phosphorus
pentoxide, #nite Jescstamfidow-aminoquinoline melted at
20620567

anslysis: Calouleted for Gy;K) K40. ¢, 65.663 B, 5.51;
B, 21.37. Found: C, 65.76, 65.831 5, 5.64, 5.79; 4, 21.26,
21.37.

2epiiB0elie{ 3wl aTBY LARINCPROPYLAR ING ) ~(UIB LIR
CIEYLRION LD

in & 530=ml, single-necked round-bottomed flask were
glae&ﬁ 17 Ge (o107 mole) of 2,U=cdlaxminequineline, 30 g
{306 mole) of potasslum scetete, 60 wml. of water, 20 al.
of 95% sloohol ané 25.7 ge (2112 wole) of lechloro=le
dlethylaminoprogsse wonohydrobromide. 4 megontic stirrer
was added end the flesk surmounted by a reflux condenser.
The mliture wes stirred and warmed to coaplete sclution,
then ieated under reflux for 168 hours. The soluticn wﬁa
oooled, aaie baslc with sedlus hydroxide and sstursied with
sotasniva carbonste. The nlcwhél wao rexoved and the water
phsao eaxtracted once with 100 ml, of ether. The alooniol and
otier were cowbined sad dried for tws Lours with potessium
pydroxide sad toen overnlght with msponsium sulfete. After
removal of the drylng sgent, the etler and alcouol were re-

moved on & stess bath and & small emount of unrescted slde

ﬁh&&ﬁ a&llua%&d by . &#&%lﬁ& ae rw»iﬁna o %A; I§ ® yrwna&ra

Aax l.) @ &hﬂ ?UW&uJﬁ was ﬁiﬁﬁ@l?ﬁﬁ xa 1& ml. of absolate
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slconol and 45 ale of 474 hyuriodie scid in 20 ml. of
absolute aloohol added., The solids ware eollecied on &
fasrner funnel, uaa&ad<iita\§thnr7ﬁnd‘ﬁriud in 8 vaguam
desigcator, Zwiaino=lw(3-=dlethylaulnopropylamine)-quinolilne
dih:ﬁ?ia&iéﬁﬁﬁdé pﬁétﬁﬁﬁé}iii#& fraﬁ sbsolats aloouol con-
talning seversl ml., of 47h hydriodle scid. éﬁﬁ ﬂr@daeﬁ‘
eonsisted of lemon yollow orystals which weighed 20 g. {48.3%)
Bad appusred tu %ﬁlt at 95.?~96;?°. partially resclidifying
en. tosn deeomposed at 1562.7-165.7%.

Anslysis: Galoulsted for clﬁﬁaaK%.ZﬂI. C, 36.38;
Hy 46903 N, 10,60, roundr C, 30edis 35.%5 H, 4.85,
5,003 K, 12.56, 10.26.

Suhicl BlwDe( 3 LI s THY LAKIBOPHOPILAKIED Yo U IR LIk L
TRIBYRoBHURlIOH

2ermino=le{jedle thylaalnopropylaning)-quinoline dihydro-
lodide (. o) was treated with 304 sodium nydroxide. ihe
mixtare was ssturated with potassiom carbonate and sxir-cted
with three 25-ml. portions of ether wiioh were combined snd
dried over mszneslum sulfsute. The ether was rexoved ot &
stess beln and the lizht brown viscous oll trestec with £ ml,.
of hydrobroale aeld {48i). C(rystsls formed rescily, wers
collectsd on @ Fuchner funnel and dried ia & vacuus desie-
cator. Tha sulte salt wes dissolved in sbaclute slseiol,
ety wis added uniil the sclutlon besasze turdld snd then
the alxturs was cooled in & earbon dioxlde~chloroform bath.

Thoe salt was collected on u'ﬁgchnar funnel, wikahed with
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ether, sad drisd under &in&niuhﬁé presasare at 56% for L5 hours
in tbe presesncs of phospherus psatoside. fhe while product
deconposed st 201.6-203.6°,

inelywis? ﬁniﬁalatsd'ror‘Giéﬁzﬁﬁ%.jaﬁr. Cs 37303
B, 5285 8, 10,88, Founds <, 37.29 37513 KB, 5453, 540
K, 10.87, 12.30.

This sslt w:en v#cryitullittd from absolute slcohol
and &ricﬁ in a,vauﬁas desiccater st raﬁm:tsmph§§tﬁrn 1n.thu
presence of yattsmiﬁx‘%yﬁrakié&fiﬁ“iélituhé;"?ﬁn solvated
eoapoand decowposed at 239.%-211.4ﬁ5 ﬁmglykiagl valuas core
respond elaa&lz to the monmhydraﬁe o 'ﬂ_FVLJ,'j Dy

inslyslis: Usloalated for Gléﬁ S§¢3ﬁﬁr.ﬁzﬁ* Ca 35.04;
He 50403 B, 13.51. Pounds ¢, 35.98, 35.323° Hs 5e43s 5493
iy 12.68, 19477 R

BahlilliOwde( Juli it HLARIG SPROPTLAKIERG ) U INOLIRG

pethod A

in & 130=-ml, round-bot.omed flask contalning e aegnetle
stirrer were plased 10.; ¢. (.05 aole} of 2«ghlorow=i-nitras-
quineline end 28 g. {20 mole) of 2-salno«3«dietbylaminopropane.
The solution wes healted in an oi)l bath and vapor sllowsd to
esgese untlil the vepor temperature hed incressed to 170-
160%(note 1) & eanﬂcai&& xas then mounted on the {lask and
3 aa;a&ian.aautaé ander garlnx~fcr slx hours. On esoling,
the mixtare sollidified. The 80llids were trested with water and

potasssliua carbonste sand extrected with five 1O0J-ml,
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portions of ether, fihe sther sxtracts were combined and
drisd over magneaium sulfste, ihe ether weas reuoved on a
steosm bath, anc the residue heated up to 220° (nete 3) under
water pump veouwum tm‘ramuvw,txaa:; aide ﬁmixn. Tha.dnrk red
2»(3~d1~shylam&map%pgy%iwigé}wﬁmﬁitwqqaim@liha {note Z) was -
dissolved in 10 al. of 504 acetioc acid and sdded portionwise
over & perlod of 45 minutes to & stirred auspension of L5 e
of clean iron filingae in 75 al, arIS%‘achcin aclé uoﬁtsiu&é
in e besker clemped on & stessm bath. The tsapersture of the
'raéazxﬁﬁ reszent was kept at 60-70% curing sdditlon of the
altro compound, ZHirring and Meating were continued fo

30 winutes after addition of all the nitro coupound., The
slurry was subjected to [iltration &and the filter cake washed
wits five 29-ul, portions ol 5 ecetic acld. Washings and
filirate wors com ined, and made baslc wlth potassium hydroxide,
saturated with potsssius cerbonate ead extrscied with four
50-ml. portions of etiwr. The ether wss remcved on e stean
bath snd the residue distilled. Crude Sesmino-2-(3~-di-
ethylamlnopropylssine)-quinoline wea coliected at 160=370%/
«01 mm, (note 3) sa a light yellow wilscous oll. 9She yleld
of the erude produst was & pi (454) besed on 2-chloro=i-

nitroquineoline.

Hates
1. The “alice #heln”™ apparently contained some low bolllng
{130-149°) impurity whioch waa sllowed to dlastili frow th

solutl on,
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2. Attempts to diatlill the nitro compound at low pres.urs
(001 mme) wore unsuecessful. itlempts to Lzolets the nitro
compound by reorystalllizstion were also uwisuscessiul.

3. Tesmperatursz ased ln distilletions are pot tempersturss.

“ethod D%

in a 120«uml, rauné-ﬁatznmmﬁ Tlaasik sontaining & sage
netic ativrrer were placed li £ (077 mole) of S-smino~2-
ehloroquincliaes snd 32.4 g. (25 mole) of l-amino-3l~dicthyl-
ssinopropene., IThe flesk was placed inm an oll bkalnr end the
0il heated to 100-110°. The solution was atirred sad kept
in the oll bath for 48 hours. At the eng of this seriod
the external teapératsre wea relssd to 130-1,0° gnd asinteined
for 18 hours. 'uariéguahﬁ;1i£§¢rtﬁiaﬁ&ﬁ@;9&ﬁiqﬁr¥h&rrégo%iaal
mizture solidifisd. The solids were trested with ntrﬁﬁg “
potasxlum hydroxide, solid p@tﬁiklﬁm é&mﬁa@&é. and sxiracted
witi: etizer antil all color ua£ rwmovad érem e water Prase .
The etrer was dried snd removed on & stean b:th.'whar%ugaa
sxcess "side shain” was reacved up to 100°, &t 1.5+2 mx.
- The product waas then dlstilled frowm o Blolmen silll undey
reduced pressure, using sn ofl bsath. Ihe sorade produst,
13.2 g. (G4%), distilied (pot teaperature) at 185-170°/.d1lmn.

Yun the basls of yileld anc purity of the orade product, this
method 1s recommended for whe preparsatioca of U-smino-Z-(3-dle
ethylanlinopropylaainoj-~quinoline in preference 1o sethod A, (%
is beliaved thet & betiwr ylely (0 gethad 4 would be obtalned
with louger heeting of L:e twe comupenents. & proumble lapuriiy
in this product 1a Besmlnoe-Zechlorequinoline.
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The erude fres bass prepared la the ebove w thods was
best yﬁrirind by eonversion to & sslt end rserystsliliisation
of the sslt,.

BeARIiGe2e( 3=DINTRY bANI BUPROPY LAKL HO ) mi UL HOLIHE
DIMLLRIGLIba WIHYLRATSE

. Five milliliters (.059 mols) of hydricdis aeld (474)
was sdded to 2 é-x{§@§?3 dnin?laflﬁrﬁﬁ; %ﬁtﬁ§n§~§~(3~diu
wth@lnﬁ&&ap&uﬁylnm&ua}equiueliﬁc,>aaatu£m¢é in sn los baeih.
Bright yellow uvyxtiis;ranmkﬂ,roaaxiy snd were eollected on
& Buchner funnel. The selt was dried in s vasuum dealeaator
sud recrystallized from absolute sloohol (nose l). <he yield
based on the amine was 2,57 g« (60.24) of brignt yellow
product which decouposed at 13i.4~-138.4% Anslysis indi-
cated the sult wes solvested. The cosposlition of s solvated
selt corresponds closely to the dihydrate. Hesting for 18
bours at 1199 under dlmiulshed pressure in ths presszce of
phospboruas pentoxide cid not slter the sosposition of the
solveted selt.

Anslysis: Celoulsted for alﬁgzhxa.zsx,aﬁa@. Uo 334063
H, 5.365 ¥, 9.93. Founds €, 33.98, 33.995 H, 5.48, 5.56;
B, 13,93, PeT4o

liotes
1. Abselute sleonwol wes prepared by delling commercisl

sbaolute aloobeol with ealoium oxlde snd aistilling the
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‘aleoliol from the slurry. Lry elechel is sbsolutely neces~
sary for the reorystslliizetion.

BeoAB B2 JoDIiTEILABIBOPROPYLAGLIEG )« UINOLIS
PRIGYLROMRON : DE

Two graus {(.0073 mole) of erude S-aminoe~2-(3-disthyle
sminopropylasine ) -quinoline in a 50-ml, besker was irssted
with 5 &l. (091 wole) of hydrobromlc acld (46s). The solu-~
tion was stirred and cooled lm an foe beth, I1he light tan
eryutals which formed iart collected on a Hichoer fannel,
then drled overnlghbt in & vaouum deslesator contalnlng
potaselua hyé?axiﬂa.) Thw aﬁadgnﬁ wua~d1ua@i§¢é in freably
parified nb&&l&é& aloohol, and ¢oonled in a sarbon dioxidew
ohloroform bath, Ihe slightly yellow produst was eollested
on 8 %&ahndrﬁfunﬁ;l, wsened uithtnﬁaalas§-a£har nné dried
under %&miniah&ﬁ prossure &t 56° for 10 boure in the presence
of phosphorus pentozide. é»ﬁa&n@ui-(3~é£uthyl¢ﬁ1naﬁrapylu
am&é@)-qulnalinm trihydrobronide (1.80 g 47.63) which de=
oomposed ab i2§‘&~135.4° was obhtained im this proeedurs,

Analysiss Csleulated for clﬁazaﬁﬁbsmn», 'a, 37.30;
fi, 5.28; N, 10,38, Pound: €, 3741, 37.193 H, S.4b,
S.40; ®, 10.98, 10.68.

UITRAVIOLLT ABGORPTION DATA
The sbsorption aspectrea of 2,0~dlasminoquinoline, and
the trihyirobtrouldes of 2-smino=i«{3-dlsthylaminepropyl-
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galno)=quinoline sad veaningeld=(I~ulethylasinopropylaninoi«
guinoline were obtalued froan solulions prepered frow the
procedure cutlined on neys J3e. The molsr sxtinetlion cwalficle
ants wore calculsled Iros the absorgtion dmiw, which Is re-
gorded ia tenles ly, 15, end 16, using the foruule glven on
pere {y and the molar sxtinction esaflllclonts plottel vs.

the wave lengths in fizurs 7.
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TABLE 15

BLIRAV LULGT AB@#&?TIQ& DATA
2»Am;no~3~(3-&;0s&ylaaiaoymagylmninn}»quxnalin»

trihydrebromide
ciéﬁaﬁq@.sssf
3olvent: 95% Aleoehol
Ez g, ¢t =1.000m
A e. Eug”
220 -230 38.55
" zas 178 29.80
230 «193 32.30
235 220 36.88
#2440 *233'_: ;39n§5
25 235 3940
RS0 234 - 39.20
260 303 1 30478
265 375 62,80
*2T0 iy & 75,80
2715 el T30
280 <355 5750
285 240 4020
290 159 25.10
295 «118 13.76
300 032 15440
305 070 11.72

0 052
318 041
320 030
3zs 029
3% 325
335 023
ko .028
S B © 03
150 <037
325 «038
6o 037
365 <036
319 .035
yrs 028
383 © «B25
385 <019

139

Bol. sgt. 515.156
Conoentration: 0.077 mg./25 ml.
o = 0.597510"% moles/i.

£x10"3

8.72

5487

303
4486
420
3.86
4+e69
5.70
6.20

6.37

b.20
6404
5486

469

J.e18 -,
3.18
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‘rapLs 16 ¢

ULTHAV Iﬂﬁcﬁ:ﬁ* Aw.sﬁ.ﬁ 4§ Iﬁﬁ u&’f&

ﬁ-'wne-a-{ 3—&1»'&&3 I.Muampymxm i vquinelm
srinydrobroaids

ﬁx@ﬂmﬁ wm? ‘ Hol. ¥gt. f)xﬁ 156
, ‘&“_‘“m‘? 958 Muaéwl Conceatration: J.122 ag./aj mle
Ew2 =120 ea o ® 09474105 moles/1.

e Eme A _p e’
W0 .88 310 035 3.9
«107 11.30 ns 026 2.7%
.120 12.68 320 015 1.38
143 15.10 325 Ty 1.37
A7 18,38 ©330 019 2,02
204 2h.50 338 T W
.23? o ‘2'3«%?9 340 013 137
233 202 35 .0 2.53
258 . zn.a 350 o023 2442
@65 . . .305  32.20 355 Lo 2.21
w210 3% W 360 w26 2.7
218 320 33480 365 W06 1.69
200 252 2,52 £ T b S v
285 222 2343 315 | +010 1,06
290 37 Mees? 382 030 1,06
295 W2 0 n.82 365 050 53
300 076 824 390 #0592 .53
305 +054 S |
: ﬁ?\ BRK
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cIGURE T
ULL¢\,.L YIO‘L.L" T ;-: L.J ?\.:. {I‘J:L/I\ '\4 - GT[:J\Q.

. 2,8=Diaminoguinoline
4 S=Amino-2-(?~dlett ylaminopropylamino)-quinoline Trihycdrobromide
0 2-Anino-C-(3-dlethylaninopropylamino)-quinoline Trihydrobromide

" solvent: 957 Alcohol

75
72 o
69 P -
66 L

63
60
57
54
51
48
45

42 -_-':
:59 | . :‘_.'._._‘: [
: Do /
Do o

A
(&)

OSSR IRY
ORRNY,
\o
~—3
/

-3

Molar Extinction Coefficient , € x 0™

W Ty D

Og, pom
QQ* o o“o
«9 Aol S, 33?;90

220 240 260 280 300 320 340 360 -,80 400

vave Length, m /”?
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Louglas L. Christensen, Phnesce 1753 (Ded. Chawm. blige,
s#issourd scbhool of kines snd USstallurgy: ..
dniversity of iaryland)

Titlé of Thesale: Lyatheile Polluayslitleldals

Thesls directed by frofessor Xathan L, Lrake

Aajor: Lrganic Chemistry

4lpowrs: rPhysical snd Inorgsnic Chemlstry

Pages in thesis, 201. cords la abatraset, 236

Tue synthesis of siz quinoline compounds conthiniag e

substitusnt ia the 2~position end the dlethyleminoprepyl-
sslne groudp fa the Ue-position ls desoribed, ALl of t.ese
soupeunds are new except U-(3-diethyleminopropylening)e2«
methoxyquinoline. Two of those compounds have been sabalte
tad for toxieity tests. In connection with thess drugs the
prepuretion of tweaty-one additicnal new compounde 1s des-
eribved. Attention has been spsoifically directed towerd

the detsrmination of optimuam resction conditions resulting

in good yiéléa snd wethods sultable for large scale reactions.

Phres of iLe druage wure prepared by alkylating the

Z=subsilituted-t-aminoquinollne with leshloro=3-disthylaainow
Propane . &o(3~§iath31am1a@yroaylsmina3~enmuthaxyquln¢lino,
2=chiloro=U=( J~dlsthylasinopropylemsino)-quinoline emi 2w

sl nowd={ J-dlethyleminopropylesino ) -quineline wers prejured
in this wmsoner. In the preparstion of the lstter drug,
position ilsouers were possible and @ proof of structurs lis
inoluded to show the preferenilsl position of alxylation,

Gw(=lietuylasinepropylasine ) ~carbostyril &S prew-



pargd by the seid hyarolysis of eltner J-{3-dlethjlamlno~
ﬁrapylamxno}~2~msthaxyquiﬁcliaw or 2ecilorgwi=(J-dlothyl-
nmxna@rayylamgﬂa)*quiﬂaliao.

?ta druga war# prag#rtd,*utxliﬁing & aat»t&tatc& £=
chlar@euinaiinﬁ. 5*&japietnyina;naprapyluaina)~2~phunaxg~
quinoline weas yrepar#ﬁ h’ ruﬁecing Z2=chloroefi-{3-dietnyl-
suinopropylaaino’-quincllae with phenol. OHeAmino=2-{3-di-
ethylasinopropylasing j=guincline wes propared by rescting
Z2=ghloro-ienitroquinoline with l-aminoej«dietnylamlinopropsne
and redacing the nitero group, or by treseting Jesmino-2-
shlorogquinoline with lesminos3ledlethylamincpropans,

The followlin; additional new coupounds were preparsd.
S-Aminocarbostyril, U-aminccsrbostyril moanohydroechloride,
S~aminoe-2-ohloroqulnoline monohydrobromide, Segmino=g-chloro-
quineline wsonohydroeiloride, Zechloroele(i-~dlstnylonino-
pﬁ%yyiamina}~qéin@11nc dinyarobroaide, Zechloroef-(3e-dlethyl-
aslnopropylaalno)-quinoline dlsalfsts, Zechloro«iie{i-dlethyi~
asinopropylasaino)-quinosline diperchlorste, 6~(3-aietny1hm£m§~
propylaming)-2-phonoxyquinoline dihydrobroslde, J=niliroelep-
tolylasulfonsaidoquinoline, U-gaino-2-pstolylsulfonaaido~
gquinoline, C=salnoeZe-p-tolylsulfonsaldequineline mononydro-
broulde monohydrate, 2,0«dlaainoquinolilne, &,0e-dismnlnoquino-
line monosulfote, 2,0-dieuinoquinoline monophosinate, 2,0=
dlaminoquincline dihydriodide, 2,0-dlaxinoquinocline aihydro-
broml de, J-scetanldo=de-aminoquinolineg, Z~salnowie{3~dioihyle

sxinopropylaaing)e-quinoline dihydriodide, ZS~eninoele({3-di-



ethylasinopropylasino)=-quinsline trihkyirodbroaide, Uesuninoe-
Sw{3=dletiylaminopropylasias)-guinoline dibyiriodide die-
hydrate and L=-amino-~{3~clesthylssliaspropylsmine)-quinsline
trihyarobroanlde.

improvements have alao heen usde in the preparation of
the following slgit coupounds. lesetuyledenitroguiacllinlum
locide, lemetiLylelenitro=dequinolone, Z-chloroedenitiroe
quinoline, v-nlirocarbostyrll, Jewsthoxyeienitroguinsline,
Saf 3~diotiyleninopropylanins j-l-getooxyqainoline, Umsaine-

g=ghloroguinollinse ang 2esninoe=te-nitrogainelinss.,
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