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Iring the course of tre regssi coverswent spunsored antimamlarizl
ragearch pragr&ml more thea 15,000 preparstions sere tecied for antie
malarial agtivitve 4 siudy of ths coliected raaultsg of thies work brings
to lizbt L e Faet it of toe numercus by =% of eoppounds stodied meny of
tie potentinily vost useful drugs nre eitier 4= or B-wmintguinelincs,
frior to the above wentivued selivity in the fisld of snlimaluriale, these
types of quinelines iad beon investigaled in both derpany znd fugeis.

L rotsable result of these earlier studies is to e found in Flasmoghin

{zamaquiﬁ&§3 s Bo{4=diethylumino=lemethylbutylaminol=f=methoxyquinoline

4
(SN«9T71) , whish hus been reported to effeg! = cure of vivex malaria

HH |
ﬁﬁauﬂ(ﬁﬁﬁﬁsﬁtczkﬁ)g

1
when sdoinistered along wilh guinine. 4f the d~arinoguinclises, Y=chloree

4-{4=dtietbylaminoelemethylbviylanine jquinolineg (SH-TEXE}{1I}, &

Lere werk earried oui drimg bl e recent esergensy under contragts
recomuended by v.s Sossities on btedicsl fessarch bolween tre Uffice of
seientific Research and Jevelopwmunl sod various research orgsnizations
apd educstionsl irstlitullions.

%p.t. siselogle, A Survey of Antimalurisl Urugs 1541=1$45(Ann
arvor, xiehiguns J. %. :dwards, 1946.).

3schul@man, sehd@nbdfer and singler, s Se Futent 1,747,531 (1830).

e survey number (5k) identifiecs the drug in ihe moncuranh. See® o
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eompounc whieh reéceived cunsidersnvle attertien during tre vresent :rograg,
has been desoribed eurlier in the gatent literﬁtureg grd pore recently
by Surrey ard Euwn&r.? At the yresent time, IN=T6lE is probadbly cone
aidured the mest uvseful of theé members of thie type of drug in view of
ite effectunl use as o surpressive in the contreol of meluria. is a
consequence of the favorable meiivity of SH«T761lE, a study cf variations
in bot: the quinviine nueleus ws well we the slkylumincslkylumino side
ehain was underteken sarly in ihe progrez. The chemistry of rest of
these lnvestigations has slready bees reported in the litaraturﬁ.e The
first part of this puper is ecncerned aith the sontinuation ¢f 8 study
of a pmrtia#lur varistion im the strueture of the side chain.

The wide chain of SE=T618 (111} conteinms teo bumie niiropen atows

CHaOR{CHg ) gt Callg iy
sH

'\"'ﬂ'{
3
LA

5Brak», crw@a. gy ﬂr Ferrer, Foyucod, rook, welten and Van Hook,
e Alia Uhemae u*ﬂ?ﬂv;g“, 12 zlt‘@ﬁ}‘

6andnraag, Breaitrner und Jung, Uese Fatent 2,2833,970,karch 4, 1¥4l.

surrey sad Harwer, .. Atie Uhema 00Ce, 68, 113 (1946).

6ﬁo;t of theae parers agppear i J. ame Chem. i0Ca, 88 (1846)



separated by = slraignt ehaln of four earbens. The repizcexent of the
tetramethylene grougp By « led,~8yclolezyiene group evuld muiniuin ss-
ventislly the sase {ratures excert that the busic nitrogen stoms would

now be separuted by twe four=garbon chalns,

HH >>§{ﬁgﬁ§}3
w
The compound, Teciiloroed{d-diethylamirocyelohexylumine] guinoline

{SN*12,108 and 1&,47?}9 vae prﬁy&radle

and found to bs suflleiently
aetive to warrant further efforte sxlong thease lires. It was cbaerved
thut the product obtuimed in the prepsration of T=chloroe=éd=(4-disthyl=
sminocylohexylamine) quinoline consistod of u wixture of the gis and
trans isoners possible im view ¢f the preosence of {he disubstituted
eyclohexane portion of the side chain. The gip (EK-12,108) and irans
{5N~14,479) forme buve been separated dy a tedious process of fruetiouxl
erystallisation., 43 reported by ?edﬁ,il the relativs proportions of
tie eis wrd trans forse in 4~dlethylaminosyclerexylocine uni, thersfore
iz the produet is saffected by the cutulyst snd the metnod of hydrow

zeration used in the preparation of the diamine from ites corresponding

benzenocld pregursor.

gThe reason for two I8 number becoses apparent later.

169r&20, Creeeh, Jurpan, Haywood, feck, Vun Hook and salton,
de Atie Cheme L0Ce, 1206 (1946,

Myghr, kirny, iacDonsld and Todd, ibid. 68, 1296 (1946).



The hivier owllioy trane formis.p. 213225,5%) was sacily serarnisd

fras 4= er 18 rewetive product in wll causew. However, t:e lower celting
¢is forz wus isclated, with no littie difficulity, only from a eoupling
product wherein 4ediethylemincsyclotexylurine conmtuining « lurger yroe-
portion of the gis modifieeticn wae used. i ttempis tv chtain the gis
wodification from resction mixtures not having a favorabls proporiion

of the lower wmelting form led to the isolation of = eonstant relting
({mepe l4?-14§°) frection which was arbitrsrily desligneted se a suteetle
wixture of ihe gie and irans wodificatlions,

It seemcd desirable, to estailish J+“initely whieh uf tre lower
xeliing fractiions was ¢ ¢ pure sterloisomer and which the apparently
ingeparable mixture of both modificeticns. To this end samplems of &ll
three frazetions were sudbjected tc the counter-gurrant distribution
anulysis aa deseriled oy ﬁraig.la*thv“oda“'f'

The results ¢f thase nalyses, shich appesr in detail later in this
paper, cleariy besr out thke original suppositiocss. The fractiocns whieh
melt at 157.6=158C und 203-225.5° are within a fow pereert pure indi=
viduxl isowers, ahile the fraction wiich -ults at 147=14%° iz a mixture
of tie above in t 8 approxisate ratic of 56 percect gig snd 30 rercest
trars. Testing dats sees to iniieats that the trans form {:k=14,477)
ey e glighily more acetive sp &n antimalarial tran the corresponding

gis modifisstion {5N=12,108).

ﬂt‘aig, Je Blcle Chams 13 ’33 {l&%&}.

Craig, et ale, ibid. 155,51v {1944).

Craig, ¢t al., lbid., 161,381 (1945).

Sraksm, et sl., scivnce, Wey, 148,

#3llismeon snd Cralz, e Ame Cheme LOCe (in press|.
sillismwon, ‘oiley and Gauldresth, iprivete cosmunication),

I X f&am‘g



& further smedilfication of the side ghain invilved the ;r%pﬁrﬁﬁiaﬁg

wf Jwghloro=d{3=diethylaxincayclonexylarine) gquincline (5ke1Z,107}{V}

wherein ths two tasic nitrogens of the side chuim are no longer serarated

by straight ehains of four carbom atomse. BHe1d,107, although aetive,
was not quite «s active as IN-i4,4%7. For this reason it v¥as decided
that further variations in strueture should be earricd out in compounds
related to 5H~14,477 ratier t.an SK-12,107,

To this end eix comprunde, the subjeet of part of this thesie

raving the general structure (VI). were prepared. ihsae compounds are

BB &
7 \\\ 7
gL ‘
\\v/ N
Vi

listed in Tuble [. Their preparation, like that of éﬁ-?ﬁl&,g involved

-

tihe amivration of 4,7~éichlcvequinalinalé with an appropriate diamine.
ihe preparation of these disrines iz deseribed alacwhsrn.ll
Certain of tis arvinations (commenly referred to as couplings} could

be carried cut ssatisfactorily only when phanol sas used ks a " vent,

lsﬁerﬁia&rtar designated DO,



Lre atiempt to couple LY with d=-gyelohexylasinoeyelohexylumine without
using phenol falled to ge 1o completion cvem after nine jcurs of heating.
Abosut one~third of the L0y wes recovered unchsnzed.

Complation of « coupling renzction wus delersiced by weans ¢f one of
the followinyg testing procedures. 4 emall portion of the reaction mixture
#a8 diszolved in five pereeui nitriec acide Upon tre adiition of cop~
centrated sodium sgelate sulutlon, the arpearance of & white yprecipitate
indicated the presence of unreseied N0Les The absenge of such & yrecipitute
#u8 taken us evidence of & completsd reuction., lometimes tie tsel samyple
of the reaction sixture weas not completely soluble im 4ilute nitrie meid,
rrobably because the sslie of the drugs in 1hess cuses wers only aparinzly
soluble in dilute seide Filtration, to remove tiis insoluble meterial
yielded &« clear filtrate which was veunlly resvonsive to testisg with
songentrated sodium avelate solution. «<her phencl bhad been used 43 &
solvent im the ccoupling, the above testing se¢hemes were of little value.
n tlwee cuses solubility of a dror ef the resction mixture in dilute
acetic acid wae used to detersire & comrpleted resction. The temperaturess
uged in the coupling rescticns were arrived sl by woting that temperature
8t whiech the reaction bsgomss sulficliently exotkermie to ralintein an
internal temperature slightly sisher then the batl temperature. This
method hes been described prwviauelye for resctions invalving siwmilar
reactantis.

it should be rnoled that, when using side chains of the type

@

Mgk NHH
thore iz o roseiblility thwt alkyluiion @ ight oegcur or toe gscondary

niiregen, snd compounds {(VII) of eptirely different struciure would be



(A} KH,

€1

Vit

the result. However, ihs experierce of othor inv%gtigatcrsl4’l&

working
with girdler glide ¢hsips mukes It aprezr that sueh o reaction would be
tighly imrrobeble.

Zhen tre ecounliirp reactions were sormplete, the rrodustie were odtained
from tre erude reacilon mixtures by procedures very similar to thoze used
pravimualy.ﬁtlc Lf gourse, variations in these procedurss were NecoBEATY
in most cnses, Ths details of the moitrods used are presented inm the
experimental section,

i wee found in tre case of Teschloroed(disthylaminocysloheyxle
smine] quincline, the products cbiained were sixtures of the russible
geomotric lsomers. As tie frans or higher seltling form of tie ubdove
compound wee found to %e slishily more metive than the el mudification,
enly the enslly separuble high meltiiny forms of these six new compounds
weres fructicnated from residunl (and difficulty sepuruble) mixturss of
trhe gis and irems formse

Flasmochin (psmaguine}, as centioned before, was of spseial intsrest

because it was reported te be able to effeet & cure of vivax maleria

I*Tarholl, shekespears, Cla.s and Bumnett, J. sm, Chem. S0c., §8,
1217 {1948)

1#@
“vearson, Jonea and Cope, iuide, §8,1235 (1946)



when adwinistered in suilicisptly birn desupe wlong with guinince Howe
ever, ihe dosage of luemocilin reguired to produce this desireblie effect
is wlse epproximetoly ihe muximum tolerated doeey an unfortunste gircume
stance which lirits tie routine clinical use of this druge The hiuh
toxleity of Jlssmoehin prompted sn intensive Inveetipution of other
releted Besminoquinclinee in the nope of findimg o drug possessing similar
curntive motion and lower toxiciiy.

f the numerous compourds studled, rentaquine, f«(b=iscpropylaminc~
smylanine j=6=methoxvquincline (@R‘la,zﬁﬁﬁls appearsd Lo be most promie-

17 §n clinicel trizls it vas siowr to be eapeble ¢f preventirg the

ing.
charncteristic relepsss of vivazx sules-in. However, like tlssroerin
{thourh Lo u lsoser extent), it osused toxiec rescticns in soms cuses
when the dosage wae nigh sacugh fo ineure prevention ¢f relapses. Fith
reduction of texiclity und retenticn of setivity the purpoes, variastions
in the siructure of :%«13,278 wers earried sut., The remuining portionm
of ihis thesies will descride scme of ihese varistions. OCihers have been
previcusly reported in y&rt.ig
fn 1942 ratents were tuker out on a druz ealled Certuna, He{j-

dimethylaminc=l=zathylyropylarine) G~quinelinsl (LN-l9l) {?EEE).lﬁ

“srake, €1 wlae, loide, 88,126 (1944)
17

anctier compound f={4~lsopropylumine=lencthylbutylamine j~b~aath~
oAy quisolice (onel3,274%) nas alsc prodused fevorstle results in elinieal
trials. Of, gltﬁﬁ?fiiﬁliﬁ, 0t wley oo s Chem. <00y ﬁ,ibﬁ% {1:‘4533

lgwany putlisstions deseribing this work sre to be foun” fnui J. Ame
Chema. $0Cs, §By (1348}

£
132;’1&.&3'{-}" e -;;t mtent Q,E‘}l,g:}i‘s, gﬁly 2&" 1‘5“;20
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The rame, Lertuta, sypdars 1o rays been a rairer unfortivate choliee inm
view of {re drugs duellect vereus 48 un & limadidxisis. Hovever, it was
chmerved tiat Usriuna suuwld Be tolerated By humeans in such Jlarger doses
then either Jlussochin or enitaguine sithoul sauusing disturbing texie
resetions. itk the abuve dsta in  ind the quinolinol (iX) eorre=

spordicng to Uieeld, 390 vas prepurcd for testiﬁg.lu ~8 the results in

N
. ﬁg '
{ Chig Jg NHCH( Gty ) g
IX

preliminecy iosis were esuccurijging, an additicoal guunilty of de(Seisoe

propyitaincanylaning j=b=quinclinol (L~132.} {ﬁ%~15,324}%e was regquired

2ike (niversity of baryiund nusmber (L&) is used t. identify compounds
menticned ix tiis puper which were tested after the Survey ¢ffice clomeld.
Testing resulis obtained for thesy compounds are noet o be Found in the
monograrn® bul were seuured from private reports of iie presert tseting
srganisaeiicnse Yesting data made aveilable sivce the clcase of ithe Survey
Gffics are irelus-d in tables' fsilil, Some of the eompounds referrad
o by U¥ number have recsntly beeb assigpod SN numbers which are a conw
tipvation of tiose used lm the mondiragh. I[hese new 5k nusbers have
boen included nere¢ aw alds to identifying thes: cumpounds in further
tepting publications whien will ur'owbtedly ¥se t @ SN designation,
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for clinienl tesling and texini'y determivations. The firet seorles of
UveliEy were yrepared by the desmethylalion of [N-13,276 uasing aqusous
bydricdic acid. Briefly, tre demethylatiou procedure, reported pre-
vieualy,lﬂ involved heating s« free base of URel3,276 1r sa excsss of
constant boiling hydrlodic meld. The excess neld wze then resoved at
reduced pressure anrd tre residus wae diseclved in water. lYeultraliszationm
of ihis aeld soluticn with svdium blesmrbonate followed by extraction
with ehkloroform led 1o the eventuwal prepasration of & pure #alt from the
crude fres base; the base iteelfl ses rnot iscluted. The low yielld (38-
perceat; of product obtelned using tnis procedure initlatel & ssarch for

wr leproved method of yreparing UL-1324¢, Ta additicon to the demethylation

rucedure, Viel@Re shoult he produeed in the eoupling of G~amine-.-

gquinoddnel (X)) @itk legilere«ieisopropylaminopentane hyircchbleride (X7}

ag zhosn in the eguation.

. \\\ + PRI |
y N 21
5%!‘%2
X 1 @ j
LEGL
KH N
(or) b opl iy g

The petent literature claime this method can be applied to the
rreparstion of Lertune. However, tle results in z similer rescetion

invelving %) and Sedieibylamircamylbromiie hyirobromide ingtesd of



i1

(A1) were B0 disecuraging t ut thie peiiod waé sbandoned. Danethylation
off Gk=13,276 se8 sgrin considered in tie hope that tie yield could be
improvods 1% #es declded to use counstant belling hydrobromic meid
ingtesd of hydricdic meid becuuse uqueous kydriciic acid soluticns are
rather unstable and reguire redistillation ismediztely before use. In
addition it had been amssured by other workers that the low yislds of
produet cktained in demethylations employing hyidricdic aeid were samused
by oxcessive cleavage of the side chalrn from the nueleus. It was hoped
that L) lrobromic acid smight be lese drastic in its soction in this respuecte
in & prelisinary trizl, the free boze of “H~1l3,376 <as heuated with
excess hiydrobromie acid, after which tie sxcess scid was remcved by
diztillatioer «t reducged pregsursée “he residue was dissclived in water
and neutralized with sodium hydroxide solution 1o the end itkat the free
wase of Uk=lZ2y might be extracted inte & asultadbls selvent. However,
at adbout pH 10 a pesty mass had seperated {rom solution. This material
rapidly seolidified, “ventual purification of tris solid tiurougk erystale
lisation end sublimation yiclded & product whick ansxlyszed for the free
base of U=132:%s 1In addition, the free«base could be converted 1o a
dibydroicdide whoss selting point ehssked that of previcusly prepared
sesples of this eait of U=122y. The fuet timt tre free base of ke
132, wes & solid had notl been chserved by ithe previous worksrs, and it
wvae thought trat the isoletion snd rurification of thiz solid frse base
before conversicn to & salt would supply & mears of improving the yield
of the demethylation reacilon. Iy opersiinog in thiz menner it was
roseible to obtain the pure salts of =128, iu yields of 60«70 percernt

whichk repregsentie a conuviderable ;. . ovement over those previously sotainsd.
E i ¥ ¥
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Further work slow; tiese lines Indiceted thuat extenvive purifiecntien
of tue fres base %as unnecgessary. ihe enly improvemest mcccaplished
by the numerous resrystalligations st tils stage is the removal ef w
szall but pervistect amount of colored lapurity with the wecompsaying
loss of gonsiderable amounts of the product. It wase discovered that the
salts prepured directly frem ths c¢rude free~buse were ldentiosl to those
prepared from carefully purified free base., jpparently the colored
dmpurity is qoite effectively removed during the preparution of the
salt., sith this iuformation at hand, three gerersl meiiods were finslly
werked out for the preparution of the dihydrobroxide salts of Uk=-122y
in yields of about %0 percent. These procesdures, one of which uses
sulfurie acid in place of hydrobroaic spid, ¢ill be described in detall
in ihe expecimeniul sectivwy of this parer,

seme of the propsriice of UP-122, are int&fﬁﬁtiﬂg. An meniioned
vefore tre free buase can e veadlily sublinmed, and after sufflcient
purification, sublimation ylelde a pale yellow soild wiieh de appuarently
ratier stable. iowever, suscples of t-e {ree base wrich have not besn
sarefully purified darkewn rapldly durinmg storsge. 7This decomposition
i probably due to vxldstion. The 2alis of Uk=l22y are far morc siable
than tbhe fres base, end sargles of the dihydrobromide have not changed
noticeably over & period of six wmoalis. .8 obseérved in the gase of
salis of otier Z-amivoquinelines, ibc salis of IN=1282. and tso equi~
valents of seid are more scluble in water snd less soluble 1: slechol
than the eorresponling monowsalic.

T addition to forming sults with acids, Un=l82, wleso forms a
sodiur sslt. The sodicm 2:1% is very unsiwble and «ll attespts to purify

& sample for analyeis were unsuccesaful. Tt ¢un be lsclated by sdding
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uh aquecus welution of tie dinylrovrumids te an cxeess o7 10 jercect
sodive bydrozide solution from whick the sedive szli sersrates. hem
this operation is earcled oul wsing Tlve percect zlkall er less, the
sodivy salt ressine in selutiow.

The methods used in preparing UMe=122, have bsen aprlied in the
proyuration of 8«{S=diethylamincemylamine)=é=guisolinel {137}, a
compound ¥ elnd gs the ptarting caterisl im another phase ¢f thie work.
The progursor of Uk=157. is A={%edicthylumincamylasine}~femsthoxyquino=
line (BH=12,904). Although the preparation sf thls cowpound appears in
the liieraﬁare,gl;zz an sgceount of the coupling reaetion used in the
present praparation is drncl.oded in ibke experirentsl sectien zas the yield
(74 perceni; representa & gonsiderable improvement over that (1% percent)
veported previcusliy.

Tae otier guipolinels, f={iessinoumjleringj=é=quinolinol {1U¥=l7%)
&nd fe{$elsopropylel=metiylibutylamiue)=6=quinolinel {Ua=~193,) were also
prepared fron the gorrssponding d-ssthoxyguinolines. slihough the yields
im these twoe preparstions wers fer from beli g astiefuctory, 1t was
decided that attempts Lo work owul laprovesents were unnscepsary st this
time. In sddition 1o the above quinolimcie, fe{4~dle’rylumino=~lemethyle
butylazinoj=g=quinolinel wss prepsred by itre demsthylation of ' lasmeoohin
with hydriocdic aeid.

sithouzgh the prelirivary testing of Mmelld., yislied interesting
results, elinicul trizle wers dissarvoirtings. Fven whan adainistered

in the larg=s doszse whieh covld be toclerated, Uel22; did uot ef=

Elglﬁﬂrfi@lﬁ, 24 %1., de Ase Chema G0 ay 453‘,}.5&‘%“’9 (1‘6@9}‘

'aawagidsen and Steukov, Arghe fharme 271, 569 (1933},
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Tectively prevent relepses. in sddition fo possessing low uwelivity,
ihe druyg e sleo much lese tuzic than the corrssyponiing (=methoxy deri-
vetion (BN-l3,276). incomplete uicchemical invesiigations yielded
#cunty evidence upon which ¢ers beised svse iheories ss 1¢ the fate and
pessible setion of ths Geaminoguinclires in rene® These idess, correct
or noly rrocpted atiempis 10 yrejare derivstives of =12y in #hieh
ihe hydroxyl was part ¢f sn ester linkage.

Upwlg2, has, im sdiition to ke phenvide kydroayi, two sesaendary
aming pgroups which wre eapuable o forsing awmaides in & resctien directed
teward acylaticn of tre phsrnolic hydroxyle Ln fseoty it wo.id De expected
that 16 aliphaiic wwing grow; at the end Of tie side c¢huln would react
more resdily then the phenclic bydroxyle For this resson i wsss decldsd
to initiste tieege siudise using « gquimelisal whiek posucszed & tertisry,
ani t erefore unreuctive, terainul wplnmo grouy. B={(lelliethylominosmyle
aming j=i=quinslinol, (U¥=1%7.}, the preparaticn of which is desarided
htrein, was eduen s he alarting weleriul tee.use ¢f its struetursl
similurity wo Us=13832q.

sebbnibfer 2 naw reporied the scetyletlon g¢f Be(d=diwcibylaminsele
melonydipropylasine j-b=quinolinel, Jertuns, (ske1dl, using ta¢ methode,
ore of which led to itre seeiylaticn of tie prenciie hydroxyl (AI11)

>

while tie other yields tie produet (K111 of 4= mestylation. olthough

%3 rivate coLmunicaticus. 0 f3 Lelievid pEnecessary ¢ Seseribe
trie biochemicsl work a7d ti¢ reaseniny bescd on il in iile papere

1t osme sentivn d serely o inuleate o motlive for contincdn, work wlong
trhese lines.

“uensnnbfer, 4o Thyslole Guems, 274, 1 (1242).
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Sentnh8fer's paver is almoet devold of experimental detail, it does
mention ithat l~scetylation 1s sceoepliehsd when pyridine is {ie¢ solvent,
and thet Peuwcetylation is earried oul in moetiylens ehloride,

#dth this inforzetica at hand UN=-LluY. #as successfully scylated,
presumably on tie phenolie hydroxyl, using acsiie, bengole and pwehloroe
benzoic anhydrides ae the acylsting agents snd pyridine es the soivent,
The corresponding esters weres obtained in fulrly good yield from resgtions
carried out al reom temperature over extended pericdis of time usinyg one
woleculsr equivalent 8f tie sevlating zrents The tlze neogeamary to
corplets thwese reactlonz vuried from tweniy-=four hours in the case of
the acvtate 1o severn days for the pechlorcbenzoutes The tice of resctlon
wee, rouxily, ihe time necessary for & wixture of the rewctants {0 betome
completely h&wegen&eua.h

ihe vsters sere Lfsclated from ti e resction solution by the gdditiocn
of wixeld fol.ceed by extraetion 4ith erlorcforms This procedure sust
be curried cut rapidly and at ice tesperaturs ws t ¢ yreducts sare resdily
rydrciysed in ive slkaline msdiume The corude esterw vere purlifiecd
furiker Ly diestilismtieon at reduced press re .p & Fleksan pol tyre

molscular stiil, The distilled prod.etls were ontai-ed &8s v . sCovs,

“In the owor of tie grehlorodenzoste soull umcunts of sclil

were 8iill present sven &fter « period ¢l seven days,
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yellow oils shiceh were veadily aonvertsd imt¢ eryesialiinme malis, The
purification of tnese salts, reguiring sany recryeiallizations, sue a

tedicus rrogess.

J/‘

e pesitive preof thrt U= rather tran Negeylation cecured in th?
above remetiops husz been obhisined, Dowever, the following cbservaiions
make 1t seem likely that the above compounds are thre desired ssters of
the phenclie hydroxyl, Ceh#nh8fer reperted the acetate of (Jerturs to be
5 ligquld while the gorresyonding Kengetyl derivative was a white solid
malting at 1F%®, The free bauses ef 2ll the acyluted coppounde bereln
dpggribed sre wleo livuides 7The ferrie chloride test for the phenolie
hydroxyl group was esrried oul om & rumber of quinoline devivatives
ingluding T%-122y und related guiaciincle, various demeihoxyyuinelines,
ar w¥eil s the seylated derivatives ir guestions shen testing was
earried sut under aisiler egnditions, ihr «olors oblained witk the
gquinelincle sere m ek desper and mors characteristic of a io&itiva
phenol teet then those obtained for the ascylated derivatives and the
Smmethcayauinolines, bowever, it skould be moted that the resulis of
a ferrie chloride test or sompounds which zre slready ratrer colored
avd oontein sdditionsl funeti-nal zrours caurrnot be comsidered concluedve.
imother point ir Taver of t ¢ provosed structure of these cumpounia s
the apparent sbeesce of the soidie properiies wiich shovld sooompeny
a vherolie hydroxyl 4F 4t were present. Ukielid., 18 readily sclubtle
in dilute alksli as previcusly sentionsds. The scylated derivantives of
PRe ST are set soluble under sledilar conditicns. Fimmliy barber and

Wrﬂﬁgzﬁ pave revorted trut e sriline nitrogen of Viaswoghinm (pumaquine )

ig not agsetylated By acetie anbydride in ry 1dine.

Eﬁﬁ&rhﬁl" wed HPBIY, Ja Ghome LoCe L84 Sy 51CQ.
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The meli. d used for acetylating Ube-li%, proved to be ertirely une
sveerpBful when ayprlicd to Up=182 o drparsnily 1ie resective awine group
in tiis caee is susiylated mere rapidly than the yvhenolie :ydroxyle I
bedure appsrent tnal perbaps an indireet zethod of syntiesis would be
useful in atiaining the end in view. Agetylation of sn intermediste
in which tue resolive uwine wus covered by & suvitable blockiny zroup,
followsd by tre removal of the blocking group seemod to be o logical
Syproadhe

deesuse cf the labile veture of tre guinolinol estars, ithe blecking
group used in suoh m zeries of resctionme should be one shouws resmoval
could be garried cut under retrer wild conditicne.s carbobesnzoxyerloride
{(XIV}, & resgent abich hes Deen successfl.ily used in proteoting amine
groups in the preparatics of various synihetic pelyy&p@ia%ﬁ,ﬁv aypeared
i¢ be puitacle for the present wcrke Hemoval of tire carboberzoxy
group iv usually done by low preseure bydrogesat on st room lesperature
using & pelladium cetalyat. The projosed sycitesis is o.tlined i the

Pollowing seriss ¢f reactlons.

HO X
@ + @ e _
N ¢

bb \
L g JghiCH{ Ty g

W Bergracr ard iervis, Sere, 63, 1192 (1933,
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It was expeciod that {(IV) would Be a sclid, bLowever, tns product
ebiuined from several roesciicns wes en oil whieh sould net e ocharucw
torizsd. attsmpis to purify {(¥¥) by molsculsr distillation Pailed in
that it decompmesd Ludly before tre dfatilletion temperature could be
sitained. bLikewisze (XV) would not form s orystalline salt. Although
1iitls could be learned concersing %ie mature of this intermediate,
it mas decided to progesd welng the ¢rude il fe the Bext stere - C@ly=w
istion of erude XV} sxp carried out wilh scetle annydride in pyridise,
s ip the previoug Steg, the pruduet from thils ressiion could net be
charueterized. “efuetisn of this ¢ruwie intormediste (AVI} yislded
ne iderntifyuable sroducts.
The fuilure e¢f the mbove geries of resgtions to sreduge the axe
rected compound ray be aitriduted to mny of & number of resgonse. Thowme

which appeared to be mowt likely incl.de, (1) sim.lisncous reduciion
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of the quinocline nucleus during tre hydrogenaticn stepy {(2) reaction
of the blocking reagent with functionsl groups other than the alirhatie
seeondary amine and (3) failure of the hydrogenation to remove the
blocking group. Crly the first of the sbove ressons was definitely
eliminated us 8 possible deterrent in the above echeme. Thia was
demcnstirated by the faet that the sarbobenzexy derivative of S~amino-
G~methoxyquinoline was reconverted in resscsably good yield to the
parent compound during hydrogenstion according to the method previounly
usede These data would seem 10 slsc elirinate (3}, failure of hydro=
genation to remove the blocking group, from ithe above list. lowever,
it auot ce remembored that in the cuse of UE-1Z2y the blocking zroup

is attached to a seecondsry amine while in S-unmino~G=methoxyquineline
the amine in question is primery. %o previcus use of carbobenzoxy=

chloride ss & bloeking resgent for secondary amine groups could be found

in the literature., Yowever, the carbobenzoxy derivative involving the
sescondary amine of ON=13,278 wae rrevered and ivolizted as an cil which
could not be purified. Hydrogenation of tiis material did not yield
anyihing which could be identified as 3E-13,276.

In order to investigste (2}, un excess of carbobenzoxychloride
¥as allozed to reset with UM=122Q. A4Although the ashalytical data are
far frow satisfactory, & nitrogen smnalysis indicates that the gproduct
mighi contaln two carbobenzoxy groups, A second group, if rresent,
would be expected to irvolve the phenclle hydroxyl e 1t appears to
be more reactive than the anilino nitrogen. This being the case acetyle
ation of the phenolic hydroxyl could not yosslibly ocoure. #ith this
in mind another method for preparing the necemsary osrbobenzoxy dearive

ative of W~122, was considered. 4 eouprling rraction betwesen Z+aminC-
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Smguinolinel and Yecarbvobengoxy-'eigorroepylaminoneniylebloride {(AVIT)

should produce the desired compound ar shoans

#0 X

+ SLBHg d ey )y
KH, %ﬁ
"
XVIX
HO N
« EGL
.
N
&R
icﬁ2}§§tVﬁ{aﬁ3}g
%
iy
AVITY

The side ehain {AVII) was prepsred by the renstiea of cerbo=
heugexnyeilorides with l-chloro=i=igspropylaminvpentave. However, the
coupling résction yislded mone of {4V 17) wiile twoeihirds of tie eside
ehalin sus recovered unchanged, Further {pvestigations along trese lines
sare ol unilertaken wg the wethod showed 1ittle prosise.

Another method shiekh would be sxpected to yield Be-|i=ilsorroryle
aminosrylamine j=&=quinolyl acetste would iamvolve & eoupling remetion
petween S-amino=~é~guinelyl scetate (XIX]} wnd tbe appropriste side ohain

{iX), &# shown in the focliocwing reamction.

+ GL{Chg) gBHOEL GEy ) el o
XX
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The guinclive (XA} reguived is this reastien miyht be prepared using

one of two setiods Shown VeLlUW.

‘;é £.3 iﬂ; @ » ‘ Eiﬁ@ ) :
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REEVY i
Harguy and ?i?ﬁﬁﬁgﬁ vave rerorted she preparsilion ¢f Fepllipawle

guimclinoel (XEIL} from (3X3), snigh is gospercitally avsilible. leamting
Feapiirowdecninelinsd fr sgetie seid soletlon s4th rreves acetle anbyiride
projused Feriirewdegoinclyl scetate (X1IX}e However, ssversl antiempts
te reduce the slire prowp ylelded .metsvle produets wrieh eovld not be
isclated, It #as meoumed that ike discouraging results engcuvntered heve
wore canused by the unotables pature of phenclie ssiare in moutral sclutios,
In addition wigretion of the soyl gproup froew cunygen to vitrogen during

the reduction is witiis the realm of posaibility.

gﬁ%ergmﬁ and Tipson, 2 ime Chome S0ce, £8, 1568 {1845},
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A the previocwaly deseribed eeyi derivatives of Lk=lL7, sre ap~
parently nush more stavle in agid seluilemn than in ceutral ¢r busic
wedian, atteapis 1o reduce thse hydroekloride of Benitro=teguinolinol
acotate in glaoisl acetiec acid were esrried cut. liowsver, the resv.tis
were far from snecuraging, and no identifiable product ecould be isoluted,

It wes thought that periape tre berazounte w0vld be more veslstant
¢ bydrelysis ihen the correspénding scetute; & clirsumstence anisch aight
yermit its iscletion following the hydreogenation reactlion. To this end,
fenitro=é~quinoclyl bengonte sus prepured, but atiempts to reduce this
gompound 4id not yield the dssired product.

is the ubove experiments sere unsuccessful, attentlon #as snifted
te & second method for prepuring 8~amire«G=quineclinocl scetates. This

metlhod le shown in the following series of reactiocne.

\ Ly \
S

gl
Z . w Zp— 2
w, N ey N
i g
TETY Y
Clighty X
&cgﬁ
yyridine ol N/
hiig
TEYT

E=Anino=f~quinolincl (XXV) is readily rrepared from gommercinlly uvaile
sble fSepmino=-d=methkoxyquinolire (XXIV) by demthylaticn with dilute
sulfuric secile Hovever, stiespis to jyrepare U=smino=deguinclirnol scetale

(II¥TIby scetylation with acetic un'ydride in pyridine were unsuccessful.
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These luvestiguliones wers pgnin turced tosard diredt smestylation
wf Ub=lZige It is knoven that scetyisticns of swine salis take place
m.eh less resdily tnam do simliler resc¢tioms involving the free mmine.
The proton iz apparently s rather effegiive blogking group in this case.
Gope and M&nccekzg have rsported the sugecessful ssterification of several
sminoe alcohols by operatin: co+the salre salis ix wold media. These
workers alse state that ctier methads for direot esterification yiclded
the corresyeonding awides. Another, more sitriking, examrle is the 0=
scetylation {XXVIXI) of tie amino scid tyreeine in strong scid vedia by
Sakami and Tnewni@u.gg

CHEOUO CHQLHCODE
KH.
EXVIIY
These workers claiw that this represents tre first successful attesmpts
tc prepares thlis compournd, (f the several trisle directed toward the
acetylation of Ul«liRy irn seidlc medla & few yielded remctiom products
whieh could not be purified for characterizaticn. In most of the re-
setions the salts of Uk=122( were recovered unshanged. lack of time
prevented tris portion of tre work from being earried to a sueressful

eonclusion.

zgﬁope and Hunccck, ivide, $8, 1448, 1453 {(1v44).

Eebakami and Toermiee, .. Biocl. Chem. 133, 203 (1942).
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Sounter~iurrent Jistribution imelysie of 7-ihiore~4~(4~-diethyl-
g&inoggcl@hexyﬁﬂmino} quinoline.~ Samples of the fres bese of gis (mape

157.8-1599), trans (me.p. 2:3-225°) and gutegtig mixture {(m.p. 147-1497)
were carrisd through s 24 rlate distribution asccerding to ﬂraig';lzathada
In the case of the_gutectig mixture the free buse wse obluined from &
sasple of the diphosghate salts. In &ll czser the systom used consisted

of benzene and 2 wolar phosphate buffer of appropriate pii., Concentrations
of the guinelines were determined in a Beckmann spectrophotometer using
light of & wave length of 320mmu. 48 extingtion iz properticnal to con~
centration, extinetion values were used in cluce of unbsolute concentra=-
tiong. The dastn obtuined Iln these determingtions are itabulsted in Tables
Iy 1Y, and 11T, while & graphiec intergratation ¢f the recsulta s to be
found in Figs. 1, 2, snd 3.

Froper interepretation of the results shown in Table IIY sand Fig. 3,
required n separate determinstion of ithe distribution coefficient of
botr tie gis and trune forms in identicsl systemss. 7To this end the
distribution coefficients in bensene va. 2 molar phosphate buffer of
ptl 6.60 were dutercined using s concentration of abdout 0.1 mz./wl,
of the free-base in Lotk ocsess. It wes Pound thet the dlstritvution
cosfficient of the gig form under these conditions was 1.2, while ithat
of the irsps wus Ol.4. It iz obvious that the compound having the
higher disiribution ¢oefficient migrates xore ranidly in a counter=
current distribution eof & wixture, i.¢. will be found to a greater
gxtent in the higrer fractionse. A8 the gl form was ehowrn to have the

bigoer distribution coefficient then i1 is probably ire muterial having
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tie csleulasted disiribution coelrlclent oF lo7 sheowsn i Tlpe 3¢ A1)

caic. duiicre wers dong aeccording to wethode descriked by 51117 3zeon and

Cral r 120
i=itlerc=g-{2-pyelchexylasinooyclonexylaning) gulncline {SK=14,115)

4 mixture of 30 7. C.15 mole) of Ty, £0 ge {030 mole) of Smgyclorexyl-
hm&w@@ymla%mxylawiﬁa,al and 14.4 e {01418 wmole) of phencl wss hested to
ap interral teprerature of 155:5% Por wine boure is s thresensoked

Plast eaquirtred sith a s¢ireer, corndenser ang trermomreters The recsction
mixture was Adissclvet dn 200 ml, of 30 veveent geetic mnedds. “his solution
#as wsde eiror-ly slkalire By the addition =f sodium hydroxide (200 g.)
Aiasclvel in sater, The rasty wege which sepuarated sclidified after a

ghort tire, Tha 2olid woe eollectad by Filtretion sod then pariisliy

Irieds Fractionz)l cryatailisetics from acetone and assetanewsater

3z

2

mixturss yielileld

ey

e of erretelliire wroduet sslting at Z0I-ENG9

T

sugle Caleds for Jupliin 3y T0.2T; Uy TeRIe Touad T, 43¢ 3, 59ev3;

3 X
LS

] ,

cy Ta¥dy tel3e”%  sncther Irsetien of i ie t5eTe 131=1467Y wus obtained.

sesle  Found: Uy TCeR3, TCUGET g 7y Talid, Dulie Tre agount of 2otk frasciivas

-~

shtained vorvesente & &
S TGLRE selel af 2QY and

PR e 10T 1 ale ) of oife echaln, tre oeude renclion rroduct sms distilled

e A2 miren vard tr tris and tubnsquent rrevgraticns weprs kirndly

supplied By re Ce se Todd, du eet Exyerizenial - tatien, sileingteon,

Telawe re,
Yrltine poirnte sre eorrecisd,
33. N . Cy ored ~
aalyems by Tlaanny cerdle, fary “Virider snd Byron Beer of
themse laboratories,
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TABLE © ¥
Distribution of 5K-12,108-14,477 (mixture}

Gystem: DBengene ve. 2 molar phosphate buffer of pl &.64.
Congentrations 0.20 mg./wl.®

Tube no. Extinetlon Hdistridbution Theoretieal Theoretical Theoretical

{r) at 330 mmu. ecoef,,cmled. extinction, extinetion, extincticn,

(1) (k) calede osled. ealed,
O 0.060

1 001 v 26 0.000 G.00Y
2 o003 55 G35 «003
3 12 «37 <013 £13
4 «036 56 +0 3% « 037
5 «081 55 <081 « 81
6 153 w56 «141 Q000 14l
¥ <219 52 «1%9 02 - 201
8 242 60 233 <007 « 240
9 «257 85 « 228 +C21 « 249
ic + 265 52 188 «054 o242
11 « 277 1.10 132 «117 <248
12 «329 1,37 o078 +31% 294
13 «415 l.44 040 « 338 «378
14 w488 L.65% »OL17 « 452 o369
is «515 1.66 « Q008 «512 +518
lé +478 1.77 +£02 +490 2492
17 «.392 1.74 001 «392 «3%3
18 « 370 1.81 000 o259 «258
19 154 1.81 «145 «1458
20 L74 1.92 <053 002
21 «OR7 Zed »O20 w20
22 « 008 Beb «00% +G0S
23 «0G6 +001 « 01
24 ‘ 023 000 000
Totals 4.706 14400 3,082 4.432

~1:400 ; » 32092 2 86 -
Ef"’f%'a’“ z 100 # 30 % trans BaM2f. x 100 % 66 % gis

8Caleulated from the amount of salt used.
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prhir o freelicnal erystaliizaiion.

to gricel salillivead puriilisaiien L

In this merner, o0 ge L0 ) of product boilings? &t 2(=230° {Ges-

"‘m‘@ N * "y 3 N 2w
wicr ng, pot L6U=27C" ) wes obisined for subsequant crysitelliizaticu.

claciveeyeloruaylacdne) guilnelirees (Gh=l5,5<5)

e

I=Chiloro=d=id-ct

{UB«l23.). The courlicrs of 3% g. (0175 mole] of 300 wud 4% ge (Tell=

role) of 4=pihslesinceycloneaylamline in léel e of piencl wes curried

cut egeentially s befores The remction mixiure, disscived im 10 ml,

of 60 gpercert gcetia zcid wes made sirongly sliuline by thke sddit un

¢f sodlum hydrexides The aguecus leysr wue sepsarsted frim toe rusiy

auss which serarated end tre or wnie meterisl ssce washed geveral tises
with water, 7The eruds product was dissclved in sulcokoly the alcoiolie
polution was filisred ard finally steas distilied tc remove tis alcehel

wnd #ash out most ©f the inorgunic sslis. 7The reslduul aquevue layer

whe deeanted from the orgonic phaee whick wss ip turn dissolved in alaeohol.
“he mleoholic solution wus 7ilisred, the alectel remcved, and 1re resldue
dietilled at redused pressure. aboul 47 ge (E¥7 ) of prosuci boiling

gt 200-220° (14 miorune) wes obteined. “The prroduet at tiis etege eus
cowbined with 44 3. 0f setericl cotainsd in & sisiler grrparutian afid
frocticanily erystuliized fromw zcetire arnd acetere~water mixtures. 7The
Liyher pelidng tfepe b6ies=163%) fraction obtulred seigined 22 ., ek
Galede Tovr CygHzohglly Uy €74223 #, To3e Founds G, 57.04, 0T433) B,

"€

Te30y Tekfie ancirer fraetion (4% g.) melting at 120=14 aes obtained,

34 . :
Trhees sre ror 1rog bolling pelnts Bt ratier e oigerved
4istillution tumperatires for these compounds in the spparatus ussd,
The obsesrved temperature of distillation varles widely depending on the
type of epraratus and the pot temperature.
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TABLE IV
4-Axinoquinolines
NH A
N
€1
N/’
A Number Heametiorn Conditions Uist. tewmp. of e pey irane Yield,
base form,
Uk SN temp.,°C.~time, hrs. °c.  micronms °z. 3

cyclohexylamino 1204 14,115 16545 8,0 220-230 3 203-206 49
ethylamino 1834 15,325 185 8.5 200-22C 14 161.5-163 89b
Ne-piperidyl 1244 15,326 165 645 220-225 10 249-250 82°
isopropylamino 125y 15,327 165 7.5 160210 25 178-180 83®
H=morphclyl 126 15,328 165 5.5 (not distilled) 244-245,5% 64
di-n-butylamino 127 15,329 165 640 210-320 6 200-201.5 26°

2in a sealed ovacuated tube.

bcaleulated on the amount of free base before fractional crystalliszation. 4ll others are caleculated on the
fractions obtained after erystallization.

%Yield caloulated on the amount of pure trans modification obtained.



Arake Found ¢ U, Lal%, GTLTT: 7, T4, Tasie The cowbived welort

of Wotr Tract s revragc te = 850 rield,

T-uhloro=4l 4= t-pinividyi jeyclohexylasine) guineiice (Onelt, 26)

{D¥=184.,}e~ The reecti -z sixture from o ovupling invelvirg 21.8 =

{011 mole] of U0y wnd 40 ge {022 wola) ¢f am{i=pipiridyl] eyelubexyle
amine sue dissolved in 120 ml. ©f zlechols. The alechelic sclution wse
diluted with water aund U o ¢f sodiur hyirczide was added. The rew
sultiing «lkalive mixiure was stesr dletilled to resrove the sl eohcl ard
excess dizmine, 7The orgaric portion of the residue was diesclved in
slookel, the wolution was flltered and the aleohol removed. 7The residue
was distilled at roduced pressure and 31 g. (€21) of preduct boiling at
%26-2250 {10 microna )} was obtained. 7This muterisl was combined with

3% ze of product obtsined in & similar reaction snd fructionully erystale

ligzed from acetone and aeetioneswater sixtures to obtsin 10 2. of the

Vo

tryns form (mepe 24v=230°). Ansl. oOaled. for CpoFgghaCls U, 69.85;

Yy TetZe Founds C, 8vebB, 6%e543 B, Tao¥, Tebbe .n ndditicnsl fraction
{30 ve) meliing st 149166 wae obtained. 4nml. Found: G, 70.07,

WFhdy by Ta¥by Tecdse The yilsld of etk fractions was 0.

sivseyelohenylarine) guingling - V-15,327)

(Ui el88 J.« The reaciion slizture from s ecouplin: Invelving 29.0 2.

(Cel3% mole) of J0U and 4344 ge L0e2%E mole) of d=imoproryls fnocyclee
Fexylamice dn L1041 ze o ybheroel was disesclved dn 100 1. of 30 y@%éeﬂt
acetic acile “miter wixs added =nd tie solulion was wede girovaely alialine
sith sodlum hydrexide. The hesvy 0il which separaited solidifiasd con=
plotely after aboul four pourse. fhe solid sus rescved by Tiltration

snd stear distilied as bef res. chen dry this met rilsl (48 g} 4as

combined with 3% ge of L 8 produet ¢f & similar coupling {(.sing Zd.d =
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go of 2CQ) und distillsd st reduced preseure. There was obtained 57 g.
(827) of product beiling st 190-226° {25 microns). Fructionsl erystale

ligation of tie orude product from scetuns wvnd scetone~wuter miztures

ylelded a frastiom (23 .} whieh melted mt 178-180°. ipsl. Culed.

for ﬁiaﬁ24

Te¥0s & fracvtion 126 ge) melting at 1 5=168° was slsc Seclated. Lrsle

NyClt G, 69.0C5 by T6E. Founds €, 67496, 6H.E} b, 7.6,

Foundr G, 68,15, 84263 ¥, Ted46, 7eT73e The cumbined frastions represent
8 6070 yield.

i?QE&&EE‘ﬁ‘[ﬁ?(ﬁ?&gggalgl} ggg;ﬁt$z¥;aaiﬁe§ quinoline (5Nels,328
{1Uywl26.) e~ The prcduct froe a coupling involving 31.4 e (U128 rolea;
Gf D0y snd YEed e (Ce3l7 mole) of Ge{h=morprhelyl)eyelebexylacine in
14.% geo of phonel was workad up ar in the previoue preparaticn. Tollowe
ing the stear dietilimtion thers wae obitsired BY se of orude Held,328.
This wse combinsd with 36 g. of preduct frop e similur resstion (uelnge
1944 go of 00Q) and frecticnally cerystaliised from sleobicle The higher
weltiog form (mepe 244-2%5;E°} sgounted to 12.5 g fewls Szleds For
01$H24§3§1Gt Gy 8020105 hy Telihe Found: G, 88.050, 86143 1y Todl,
FTelde = second fractien of 44 z. melted at 20.-24C%, shkle Fownd:
Gy Bhluliy ¢HW1i0; FH, WE, Wlse “he yield wus 64 ..

ylaming j=7=ghiorouni

Zmiggimgebuiy
{UBm18T .} e~ The resacticn wixture from & eouplineg fvveolving 1045 va
{00802 mole) of DOG and 36.4 g (Culol mole) of dedi~p-butylaminceyceole
texylami ¢ #as disscived in &0 jmroent agetic awcid. uater was sdded
and to# goluticn sade strungly sliulire with sodium hydrexides Follosing
stess distiliation, the resideal pasty scelld sag dissolved in aleorol.

thie soluticn sne {ilter-&, tre alechel wus resxcved und the residue
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dletiiled ot reduced preesure, -dout 31 2. of srode produgt bolling
st 210=220° (6 mioruns} waw cullected. Folloeing Trsetionul eryetaiw
iization from acetcre and scetoneewatisr miztures, § g« of tre iruve

ragn,

. L0 \ . - -

form {(wete 4(U=Ellel ) was odtalned, fnal. Caleds for CpzhagkiCls

"3, ?1-1%; .:, é;ﬁ;ﬁo F@uﬁQf “3’ ?loll, i "‘.‘%}G; :’ poxf:, gs‘—-sy L ogegond
fragtion (4 o) wur chimined, but L e cnalysis of this materisl (0, 71.9%,

Theliy by £.T8, E.55) dndiested that it sue iepurs. Following several

rogrystallizations there resained 3.9 g. of preduet melting st 180~

W

127%.  insl. Found: O, TL.HS, TleT0; i, 9407, F.6b5, Arparent 1y very

1it:le fmprovemsnt was sesosplished by reerysisllization.’™ The ;ield

of anulytieslly pure travs form was 267,

quinolire (S§-13,27é)36 and 100 2. &f redistillied coretant beilins

bydrobromio acid wers heatsd at 11%~1EGG for thres hours while & atream
of nitreoger was blown throurh the resction mixture., The -'xegegs hydro=
browic meld was removed nt redvesd pressure maintaining the temperature
of the produet at less tiarn 60%, 7The residue wss dimsolved in 50 wl.
of eater snd sodicom hydroxlde selution ses added until the produet
sepurated ag 8 vasty waas. cvent-oally this pasty material hsd solide

ifised comrletely and wue separanted by filtrat .cnes & portion was dried

3%Tue samrle of dedisp=butylarinoeyclorexylanine ueed in this
preyarailor wse arpparently fmpure. L.fi. 11%aT, Lived lthecry 11h5.2).
Frivete covaurdeation frum Dre Co de Fodd, du Fort Experimental stution,
Alpicgton, Jelawsre.

S prained from the abboett Leberatories, oidosge, Tlle
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and fousd 1o seit st Lil=134.5%. The entire amount wse tien ragrystale
iized from aleokol ard ¥ geo ¢f greenisheyellow aolid i{mep. 158-157%;
wps oataired,.

4 sampls of 2 ge of this s0lid was dissclved in 20 wi. of abstlute
slecheol, end two mclescular esquivalents of econstunt boiliny hwydriciie
aeld #es sdded. Fellowling the adidtion of 46 1. of etier, & erop of
eryetalling 881t \mep. 2C6~50%%) wus obteinede??

The remainder 0f die base wes reorystuliizged several times From

slootol, but tre mslting point (155-157°) remained unchanged, ansle

"

alods for Symhgehzur Oy “leldy by Ba77e Tounds G, TL.00; [y Eevi,
A szall portion of tiis meierisl sublimed ratier rapiily at 120-130°
{¢ microns). The sublimatle wud w« pale yelio. 801id (pep. 155=1999;,
anale Founds O, Vi.28, Ti.ley ¢y 2456, BaT5.
| In another pregaration of 1%-132. {using U g« of Lh=13,276),
the exeees hydrobropie wold asss nol resoved afl'r the usual hisating pepricd,.
ingtead, sBodiup hydroxide solution was cautiously added until the gb
of tre asclutlion w#as about Tab=tel, 4t this peint, the rrecipiteted
seiid was resoved by filiration sed sventuslly ylelded 19.81 . of
UEp=l88 5 {mepe LE5=15T%;. & seocnd orop of sclid (Zed ge) wus re=
covered from the filtrate. 7This waterial selted at 194- 186° wfter
two reeryotaliizations from sator snd ene from aleoholl P Anale

Caleds for C)gH, K Oelbrs Cy 2lLaddy Hy Tel2« Tounds C, 35,253

3 the dinyiroliide ef 14el22, melte at Z0i=ius.50.1%

3Eyre Blgk melding polnt sarnd cleovl conrlete abosence of eolor cone
gidered alony with tte analyticel date, indieate trhe rroduet te Dde
the monoiyirebrocide of (Lel22..
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i: [} ‘i 001.

o pm=dsorrieyiseiosergloring iegmyguinglinel sibydrevreslde, vethod

Se LCW007 wole) of SNel3,278 ned U0 rl. of eoustant

& selution ef 2C g

i

-

bediling hysrubromice acid wes »ented, wolier nitrogen, at lléjﬁa {internal
temreratire) for 3.0 Lourse adoltion of &0 percent sodiug nydrouzide
atluticn to the ceol-d reacticn was contlnued ustll & b ©f 2.5 «as
attaingd. he precipitunted sciid wses rewoved Ly [liltretion and dried.
The dry solid wus diesolved ic 100 ml, of alcoucl aund 2645 ge (00149 mole)
of 487 hydrobromie acid was added. Heating at the boiling polnt for a
srort tize wase necesrary to odiain complets selutivm. Follsweing tiha
aiditicn ¢f 500 mi. of dry ether, there wss obtained 2T.T . (807) of
Uh=122, dihydrcbromide (m.p. RCT-208.5)e Apsl. Csleds  Tor OggHaeli
QeitiBrs ©, 45.455 ity 0406e Tounds €, 45,1, 45.503 ¥, G188, 5.93.
datnod YlewAnocther deseinylution using tre snwe guaniities of
resclants wos earrisd out as before. Follosing the heatinyg perioed,
tre sxcess hydrobrowic asid wus removed at reduced premsurs and at an
internal tempersture net exseeding 60°. The residue was dissolved in
15C mi. of boiling ulecohole wnhils the slecholic sclution wauy being
conied and stirred, sbout 720 wle of dry ether wes addeds The orange
procivitate (26e5 geo) was resoved by Tiltration. The sslt was re~
erystallized from slezholestrer to yield 85 zo (877} of produet imers
212159}, sngle CUsled. fur Cl?ﬁgﬁﬁg@‘aﬁér! Cy 45.4%; ', 5.0¢4

Bry 3b.b8e Founi: O, 45.91, 45.195 H, 6.06, 6.1%; Br, 35.3%, 35,59 .39

FBpe higrer meltin: polnty i ok 414 pot erenges during several
recrystallizetiors, is not eanslly exclained.s It iz tidught thul this
waterinl is an isomorph of 1. produet {mepe 207-R08.509) whigh wum Obe

tained ip previous oxyerimrntes e anslyticsl date indioste trat this
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TABLE V
6-uinolinols
Frodust Uk Demethylating e Poy OC. Ko pey 9C. Yield,
number reagent (base) {(salt) %
8=(5-1sopropylaminoamylamine )=6= 1229 HBr 155~187 dihydroiodide 206-209 60
quinolinol (:5N-15,324) (or lgs0y) dihydrobromide 207-208.5  90°
8={5~diethylamircamylamino)=6- 1573 HBr 130-133¢ dihydroiocdide 164-187 94
quinolinol (sh=15,382) dihydrobromide 221-223 77
8-(4~isopropylanino-l-methyl 1734 Hzﬁﬁ4 121-124% dihydrobromide 215-217 21
butylaminoe )=6-quinolinol
8-(5-amincanylaming )=5= 1753 HBr - dihydrobromide 166-169 32P
quinolinel monohydrate
B=(4-diethylamino~i~methylbutyl - HI - dihydroiodide 185.5-183 27b
amino )-6=quinclinel
B-amino=-é=quinolinol -——— HpliCy 174-1764 hydrochloride 252-255 24

&inunpurified sample of free base.

Bover all yield from the oorresponding 6-methoxyquinoline; the remainder are yields of salt from the free base of
the corresponding 6~quinolinel,

SThe free base was obtained ia 60 I yield.
dTne free buse was obtained in 80 % yleld.



Yethod IITe=a mixturs of 20 g. {G.087 mole) of LK=13,276, 23 al.
of gora. sulfuris acld ard 40 ale o wator wxe heested, under nitrogen,
8t 110120 for B huourse 4 solutiocs of £77 sodium bylroxide waz added
to the ¢ocled rexciion mixtury until 2 oM of 9.8 waw attalnzd. The
solid whieh precipitated was reooved by filtrstion and dried. The 'ase
wus dissolved irn 100 ml. of slochol wnd 76.5 ge (0147 vole) of 48L
bydrobrowie scide Following the addition of 800 =l. of dry ether, the
crange salt of U122, was obtained., isorystullizetion ylelded 2Z8.% z,.
(961) of product {mep. 213.5-214,593 59
1~

of l»brwmo~&-mathaxyp@ﬁtanaqw ant 124 g. (1.70 woles} of diethylanine

Zisth trno=S-methoxypentange~ & mixture of 154 z. {C.82 mole)

o
e B

vas refluxed snd sticred for eighteen hours., The reastion mixture
wae dissclved im 150 ml, of cosncentrated hyidrcehleric mefd wed diluted
#ith 50 mle of water, The sei{die svlution wa: sushed with several por=
ticns of ether Lo rescve any nos-basic preduects. [t zas then mude
stronsly siksline through the additicon 0f sodium hydroxide soluition.
The vrgenie layer was separsted and the aquecus phase wae exiructed
with seversl portions of sther. 7The orgenic layer snd eombined ether
extracts were dried with snhydrous potassium carbonate. The etler was
rexoved nud tie residue frecticnated. The part bodling at $7=-:9°

(82 mme} (113 ge or 977) wue collected ag l-=dietiyla iroesiesetihoxye

mey be the ¢mse.s In amddition, »ten tihie sall spe dissclvad in weater and
tre scivtion adjusted to o §.5, t e free base of UNelZR2y {(mepe 155«157%
mixed wmope Lu5=1877) wao isclated in prectieally muantitative ;leld,

Wiorn 0o van tgok, ihele tiheasle, Universlty of Marylumnd, 1946,
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rentayt. phmis Galode for Gi@hggﬂﬁs neuts soiv. 173. Found: neut.
& ‘:’guiﬁ'. 3 }.tf“i, 17%‘

sidee~ & solution of 113 z.

l~iro omiedigdliyiocd
(D652 mole) of ledietnylanino~i=meiloaypentsne in 600 mi. of 485
hydrsbromic s&cid was heated on the steam cone Tor three hourse The
exeess bydrovrownic aold waes removed &t reduged pressurs taklng csre to
waintain en irtermel tesmpevature of lsse ihan 86%, The résidue, which
solidified sken cooled Lo room tsspersiure, wss refrysisliized from L0
wle 0f absclute sleviel, 100 wl. of dry zeotene snd 1500 mle of absolute

cere  The white crystslline produet {178 reg $07) melted mt s-52%,

i}
-
dngle Galed. for JpHpo¥3rs  Br , B4.37. Tounds  Hr , 2410, 38.85

{Yolhard,) .

(35wl12,904) o= &

mixture of 178 z. {0.5% wmole) of lebroree~fedietiylanineventane hydro=
srozide, 200 ze (L.18 moles; of Hesmlngedemethoxyquineling swd 150 =i,
of wxter was reated st HCC {teamp. o reaciznts) for teeniy hours. The
reaction mixture was pouvred ipte 100 ml. of wmater and the gl of the
solution sdjusted to L.Ce after teoing warmed to 25° tils mixture sas
extrocied «ith gseversl portions of wure tolucpe 10 rewove ithe eoxcess
tmpyingwtmmethoxygquinelire. 7The agueous phese wssy xede strorgly alkaline
By the sddition ¢f sodium hydroxide and the product wee extricied with
geveral portioms of ether. "he ether exiracic were comiined and dried.
The etisr waz resoved ard the residus distilled st reduced pressure.
That portlon (133 gey T27) #ideh hoilad at 173=176° {75 wicrons) wae
cellected ae  W=1.,304. & porticm ¢f tho b sg waw convertsd teo the

oxalate (mepe #7-69% 1it. mep. 87=50° and %ﬁ*@l“}.‘l

4lulderficld, et ul., Je Ame Chems 30Ce, 68,1524 {1946).
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g={S=2isthylanginoamylening j-i=-guinolinel (6N=1i,38%) (Ulk=l137.).=
A solutior of 113 zZ. (036 avle; of S~{Sediethylarinonrylomring j=be
methoxyquineline Irm 588 go of 487 hydrobrosie eeid wus hested, under
eitrougen, at 110=11:° for twe hours. The resction vroduct was isolated
s in the cass of pelZ2, by the adiition of modium hydroxiie solutiom,
The bmss, wfter several erystallizatioms from alechosl, selted at 130-
133° 185 goy 607)s 4 4 44 portlon of the base 3istilied very slessly
&t 210-220° (30«30 sicronz’ in s wolegular distillation apraratud.e &

garyple of the cryatullised ddstillate wes twice sublimed to yield a

sublizate whiich melicd nt 12u=130°9, imele Caleds for Syplioghglys

*::, ?1‘?1; }”(’ {33 %AQWV’%E ﬁ' ?1.43, 71,%3&; ¥, g ﬁ-‘& ?507?.

Be{i~piatbylepicosaylaninel~f-guinolingl Dihydrolodide.~ The salt

from ¢ go of the sbove bause was rrepared ir the usuel wmsnner usling o0

melecular squivalernte of constant boliling hydricdic acide evaral ree
ervetallizsiions from aleersl sn?d ether yielded 3.5 g. {($47) of the
Iihydroiodide of THelSTy (mepes 134-187°).

Q*ui &Li

e (Ca0LE5 nmole] of the sulnclincl and S.9 z. (%4033 mole) of 487

ylamboaay

arinoi~g=guirolinel Zihvdrebrowida.e Yrom

]

hylrebromic wold lhere was oblalned in the usual manner 8.2 3. of the
erude zaltse fiar ssver.l resor astnllisations froe aleciolwetier,
there reszalned 5.9 ge (F77) of LuelE7) dihydrobromide {m.p. 021-2239),

aAnnls Saled. for ‘,Zl@%g?%;‘:'iﬁ'frx E’;’ '&ﬁvogﬁ'i ”’ Gelle Found: Q, L2

’ k»"';;':j’ 4‘50’;‘.—3‘

i Zihydrobroride (V=170 Je- Using

S Ty v A o 4 - el & . AP PR R TR 3y 3
L0 e (LeUTE mOokE ), L G intidybaning  eieastiuny vinolive (JK=3 8%l 4%

Qz“rapared scgording to directioms described by Jobhn fs larman,
ihelle trhesis, intversity of Faryland, lu4d,
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s dewethylated in the usual swrnsr, The I3 pg. of base obluined was
eryetallizet with extrems Aiffliculty. 7The crude bose was converted
diveetly withowt further rurffieation to U e dibyviretr =ide Balte The
rurifiestion of tha salt woe rindered by tie Pormation of a 1 v xelting

43 after geveral veervatallizations 10 oo (327) of salt re~

produgt.
mminad, This sarple melied wt 1751287, but afier beinz 4ried in the
ristsl Tor 24 bours at 100% tre welting veodint rad gharyed to 153-=16v9,
Jriie Uslode for CypaHy Male2MBr .00 G, 39,8435 1, 5S.45. Founds C,

3§.&3’ 3?.71' &’ 5:3%, CaTh .

B-{4=-Tpop-vpylanine~l-meltkylbutylenine I=feguinolinel Jinydrobromide

(UE=17%,) e= & soluticn of 20 g (0.087 mele] of Sw={deisopropylumino=le
methiylint, lantng dmfergtronyquineline iﬁﬁ-l%,k?%}*é in £2 mi, of cone
rentrated sulfuric asid and 40 nl. of watsr sms heated at 110%11° for
fouy wourse The resctivn mixture was adjusted to pi $.5 by adding
sodlum hydroxide sclution, The heavy o1l which separsted 4id not crystale
lize., It was dissolved in zlcohel and after bsing refrigerated for
tiree days & erop of solid {7.6 #.) wue obtmined {(m.p. 121-124%), The
srude base weas converted direotly into dihydrobromide in the uvsuul
gannser, Slow orystallizaticn caused considerable difficulty in the
vurification of the salt., After several reorystslliszations there was
obtained 643 7. (2197) of the produet {(m.p. 215=2179),= snsl, Caled,

"l

for Ql?ﬁ2§§70'aﬁgrt g' 45,4k Py £.08, Younds G, 4&.@%, Q&.ﬁ?; F'

137The melting polnt of this material veried inrconsistantly i from
11¢ to 1339) and at times the wely purtially reeoliiificd. In one re=
erystallization using sbsclute sleokol and mbeelute ether, the product
wmelied al 202=-81C%.

“iupplied by Lre F.le Alderfield, volurbia lnivereity.



8,12, £.17.

E=ls=Digtnyinmine~lemeil

The dexsthylation of L8 ;o (0184 mole) of Flesroehin using BOC mle of

aniro j=g=guinclinol ihydroicdide.~

constunt bodling hydrlodie seld was carried out accurding to the pree
viously described sethod for the demethylation cf hﬁ-11,1%145¢ The erule
dihydroiodide of the produet (4l.gs; map. 172-17¢°) wae recrystallized
repeatedly from sleoheleetber. There was finally obtained 20 g, {(27%2)

of tre purified product (mep. 3BL.5=188%), 4nel. Caleds for Uygileq
HaUeBHTs  C, BHeTHp F, 5425, Founds G, 38,62, 38,621 L, 5.32, Hedd.
yleminol-fmguirolyl icetute (aNelb,4:3) (Uk-

188, }e= To 1% ale of dry pyridine sas sdded 10 g. {0083 mole) of 8-

{=diothylamiroamyluning j=d=quinclinol and 3.4 g. {C.033 mole] of re=
distilled wceiic anhydride., After standing at rcom tesperature for
teenty«four hours ip a8 zless toppersd botile, the solution wue poured
sote 150 mie of ice and water. Jodiuw hydroxide was added until the
eclution waes strongly alkaline anl the preduct was then exirscted with
four 25 mi. porticus of chlereforme The chloroform extirsetis were com=
bined and dried with anhydrous mepgnesium eulfate, After filtering, to
rencve the drying agent, most of the chlcorelorm was remcved on the steam
tath. The last treges of chlorofore wnd the pyridine were ramcved st
reduced pressure, The residue wae :dlstilled from a Hickman pot tyre
molecular still and & frection (5.1 g.3 T17) distilling et 190-2009
{10=12 mierone; was collected,

lawd noamylan

Be{ S=21eth; ingi~gwguicolyl icetate _dhgdrciecdide.-

oruke, et ale, o Ame Ghem. ~00e, 68, 1536 (1946),



A 3edD ge 100101 mole; porition oFf iie corresuonding quinolyl scetate
was disselved 4n 10 =l. of slechol end 2.2% o (00203 mele) of &77
thydriodic aeid was mdded while tre sixture wss cooled. Crystalliization
of tie sult was effected by &iding 100 mis of ether. ‘{he erude product
(B.8 7o) welted at 150=156%, ifter tsc reerystalliizations from alcohol=
ether thers resmined 4.9 2e (BYL) of tie salt {mepe L158,5=160.39),

4nsl. Caled. for Oyl ¥a0,02HIs €, 40.08; H, SeZle Tound: (, 23%.8C,

3%“&4‘ %"E’ 3.3@2‘5' 53.34'

ek O sylewi-oueylapiro i=~f~guinolyl sgetate Dihydrobromide.~

Te a solutien of 17 go 10.0490 mole) of the buse in 50 zl. of absclute

sleokol was added 16,75 go {C.099 mole) of 487 hydrebromic acid. 7The
rrecipitate ¢bta-ced «“ler the addition of 200 mi. of absclute etier
welzhed 2% z. {nmepe. 138~1419), Follewirg four rrerystsllizations from
alcohol=ether, there remainsd 20 g. (E07) of the yvrified salt I{m.r.l40.
telalel®).

8= 3~Ddethylondinowrylaning i=4~guinclyl Bengoate (SH-13,434) (Uk=
153 Je= Tn this preparstion 10 g. (0.0372 mcle) of the vorresponding
guinolinel in 15 a@l. of pyridine wae treated with 7.0 ge {0332 mole)
of benzole arnhydride and the mixture wug allowed to stand st rooer
texverstures for thirty bourse The prodiel wae leciasted in essentially
the same ecanrsr s was UF~lb8 ., Tt distilled at 250«260% (10 miercus)
ip the Bickmar molegular 84111, The viecous yellow 04l which max
colleeted weighed .4 go (617}
lazinocasylasinej~f-quinolyl senzoate 2ihydrolodide.-

The salt frow B.15 ge (00201 xcle) of the guinolyl benscste was pre=

Ee( g=pieth

yured us bvefore using two molscular equivalents of hydriodic seids The

12.8 ge of eruwie salt obtuived was regryetuzlliised three tises from
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sleshol=gther to sive £.560 v. (857) of tie product which melted at 184~
1569, soal. Caleds  Por Canvgy W Ge2iiXs 7, 45,403 ¥, 5.03. Founi G,
::7‘C’ 4‘3'5&; ?te, 3035’. G.18,

Be{g=ctbylosinoamyianicg '=f=quineiyl Bewmseste Libydrcbroside.=

ihis wslt, preparsd in cswentially the sawe sanner Crom 20,7 7e (00811

wole ] of the bese und teo eguivslents of hydrobroenic acid, nelted at

125~1288% orior five regrysialijeatione frow aleoholestiier. The yield

o §onyy wF ) “ e . e : % ¢ o .
was 2Z0 Ea QO(&»@@-)- e éc Teled. for ﬁgglfaliﬁaﬁi;&'ZRE‘r. t:ﬁ! J’ ﬁ‘ia?f’f’

by BeBe Foundt $, S1.4%, 51373 1, 5e17, S.ld.

felimfieboylenivenuylaning ~8=guinvlyl pthlorohbenzoete (Uk=174.),-
A adxture of 30 gze (Uav¥6 mole) of Be(S=diethylawinosnylawine =c=gquino=
linol mud 2948 ge (Cevid nole) of peohlorobengoie anhydride in 4% ml,
of dry pyridinsg was allossd 1o stand st room tempsruture for seven days,
4 tnde time only very ssell amounte of the anhydride resalned unw
dissociveds. The produst wss isclated in the ususl sunner. Sistillation
from & molecular stlil st 225-235%(10-%0 mierons’ yielded 31.zs (717}
of an extrerely viscous yellow oil,

Anel-g-guiselyl r-iblercuenacate Zinzire-

bromide.= The 51 ge (C.0704 mole) of btase from sbove way ddssolved in

sleghol and ftrestsd iih 2643 g. (0150 wole) of 481 hydrobtromie acid.
Fgllowing fthe additicn of ether there was grecipitated 39 g. of anit
arich melted &t 185=10.7, 4fter tires regryst.lligations from slcerole
etier L ere remuined % ge of product {(Bepe L5Ge5=132"), 4mal. Caled,
for Cuoligpl UGl *2HBr¥0 M0 meolsture:r Uy <%a4d3h, 5.4l oodet re,l,

B Founds {;. ‘3%’.13, é:‘-ib} 5‘-}, %oéﬁ’ ELQE‘?:“S ?‘ﬁ@i&tnrf' 8-&"';‘ Colio

-

L= lkmgarsoiengoxy,; aming=g-meticxyguineline.~ « solution of &.7 ge
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{000 mole) of tenrinu=iemsthoxyquinoline in 50 ml. of absolute ether
{alcohol free, was suspended over 50 ml. of 108 sedium hydroxide solution.

To thie mizture, which was cooled in un les=bath, Y.4 ge (005 mole)

of gurbobengoxyciloride in tﬁluﬂﬁﬁéﬁ was sdded with stirring. <ifter

the addition, whieh toeok fifteen minutes, the ice~bath was remvved

and stirring was continued un additionsl fifteen minutes at roos temper~

ature, The mixture was liltered, snd 11 g. of bright yellow crystuls

#er: collected. 4 seeound orop (4 Z.) was regovered from the ethsr

layer. These pertione were combined snd recrystalliised seversl times

from slechoel. There xas obtained 11 .. {71%) of well fermed, colorleass
needles which melted at 123-134°. in snalytieal sample, prepared by

washing a part of tissbove with & larze volure of water followed by

recrysiasllization from alechol, melted at 125=123.5°%, Shnele Caled.

for Zlgﬁiﬁﬁgﬁgs Cy T0ell; Iy 5.23. Fournd: (, 634605 7y D.23.

Hydrogenation of B-{f~Garbobengoxy)asmino=g-metioxyaulnoline .~

4 solutiom of 8 o, (0.0235 mole] ef the abeve on 10C wl. of :ethanol

was warned and shaken with hydrogen (40 nes.i.) im the presence of

palladium um&&lyat.é? After two anré“%ha resciion mixture waz filtered

1o remove ikhe catalysts. The [ilirste was concentruted to ubout 23 al,.

on the stesm bath, and an excess of eonstant boiling hyircehloric meid

#88 added. Following the addition of ether, the salt wileh precipitsted

wne eclleeted. The bydrochloride of Pegalme=iwepgthoxyquincline (4.9 gep

#6Crg. Syne, Vole 23, pe 13
STirge tyne, Colle Vole 1T, pe 588

ég?hera is no pressure drop in this bkydrogenstion ae a sole of
carbon dioxide is yroduced for every =cle of hLydrogarn used,
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. 4€
70,2} ehiek wss cbiziped celted aut 238-234°,

-yilavingpentane.~ To & solution of

15

LeGarbobengoxy-l-ghloro=o~ipopre
l=chlore=S=4seyprepylaminopentane hydrognleride™ ‘o 100 mle of water,
was udded 170 ml. of 25 sodius hydroxide molution ard anm oxcess {30 ml.)
of curbobenzuxychleride resgent,. During the adiiticn, which took fifteen
rinutes, the sixture was cocled in nn dce<«dath and stirrsd vizorously.
The fse~butk was renoved while stirring was continued an additicnnl
thirty misuies at room temperature. The aqueous layer wus geparated
and the ether layer wae wasred with 57 hydroehlorie scid to remove sny
vasie impurities. The ether eolution was drisd with anhydvous magonesium
sulfate. The sther was resoved and the resldus wae 4istilizd at ree
duced pressure in the Flekmsn spparstus. .+ fractioe (15,2 g.3 617)
wrich distilled at 145-15C° {9=12 microne) wes collsoted ae the nroduct
{n®? 1.508). sngl. Saled. for € gBygRO,Cli G, 6845%; H, B.12s Founds
C, 64.358; B, T.€5,

fesminoe-geguirclinole~ 4 solution of 130.5 po (0.75 mole) of be
pmino=degetioryguinoline, 180 ml. of concentrated eulfuriec seild snd 440
rls of water wes refluxed for twelve hours. ulew cocling of the reacticn
solution caused trie ceparation of the yellow erystalline sulfate of the
produets  The suifate was removed by Filtretion end, while stdll wet,
wng disselved in 100 mls of kot water. The base precipitated after
the additicn ef encurh solid ecdium bloartonate to nsutralice ibe
sulfurie acids 7The red=brown eslid chsuged to a dull green coler on
gtandicg. The crude quinolinol (103 ge 867) melted at 184-187%, The

crude product wse furtler purified by reserystaliization from alcohsle.

4%yeliing point of an sutbentic sarpls 0f Evarino-jemethnoxy=
quineliny hyiroehloride (233~234.5°),
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It was trern disevlved in mquecus alvali, treated with decovlorizing
garben, filtered ithrough a carbon mat snd finelly reprecipitated by
edjuating the pl of the solution o 9. A sizilar operztion waes carried
out with the product dissolved in aguecue acid. TFollewing reprecipi~
tation, the quirolincl was agaln reerystullized from wleehol ic yield
70 2. (58%) of & dark green solid, irgl. Zaled, for TglighiaUs Gy

570‘36’ ?2, Belle Found: C, 5’&.91’ f)i‘/.?:“g; ?",

«20, 512

(313

B~iminewt=quinolinol lvdrochloride.~ The salt from ¢ g. (0031 wole)
of the corresponding guinclinol was prepared irn excess squecus hydroe
erloric seid ard precipitated wityh sleokel. HNeeryetallizmiion from
ot weter-=slecsol mixtures eventually vielded 2.4 za. (397) of tie
nydrochloride esalt (map. 2a2-20593,

dttempted Goupling of §-imimo-g-guinolimel with N-Carbobengoyy=l-
ghlore=i~isorrovylagpincpentane.s i mixture of 18 zo. (04,10 mole) of 8=

amino~begquinolinol and 1% g. of im¢arbooenzoxy~l~chloro=Seizorrepyl-

30 #ns heated st 100° for twenty

aminopentane in 2% ml. of cellosslive
heurs. The resction wmixture wae yeured intc water and neutrslized

with sodium hydroxide solution (oM B8.0=3.0). This solution wss extracted
with sevarsl roriions of ehloroferm, and thy sxtrsctly gere combined and
deicds The eklorefors sus rom ved and the residue distilisd 1 the
molecular distillation ayparatus. 7The only fraction (10 g.) whieh ecould
be obtained distiiled at 130=150%(5=1% micronz) {m§§1,§G3§, and ias

sprarently unreseisd side shuin. Ho othar product gould e isclated

from this remetion.

: ol ” " -
Liellosclve was used as the solvent becsuse 1 e resctunts in this
case are inpoluble in water, the useul Ooupling sulventi.



E=litrog~g-ouinelyl seetete.- & nixture of % g. 1C.31 =ole] of ee
nitro=deguinelinel {84}, 860 nl. of acet ¢ sanbhydride and 60 ml. of amoetic
s0id war refluxed for ten hours.e The reactlon sixture was poured onte
iee and water, and tre sollid whieh precipitated was resoved by flltratior.
“he produet was twlce vecrystallized from slcohol to obtein 26.5 x.
{37%) of tan erystals (m.p. 107=-111%), & porticn recrystallized meveral
more tiwmes frum alcobcl melted at 110-112°%, Apal. Csled. for 3
Halglat Gy DuevOyp by 3447. Founds Cp 57.283 H, 3.3%

gepitro-g-guinoclyl Hensesate.~ & mixture of 5 g (0.0 mole) of
Benitro=fequinslinel end 10 ge {0.040 wole) of benzoic enhiydride was
beated st LBO=140% for three rours. The melt shich %as now homogenecus
w:8 poured onte lce and water. 7The pasty mass shicgh weparated 4id neot
erystallize, 50 the water layer was decunted z nd the organie phase wna
dissolved in chloreform. 7The chleroform soluticn was dried and wost of
the solvent Jdistilleds Upon the additicn of petrolsum ether {D.pe 30=
ésa}, a &0lid preciplisated whieh alfter reerystalliszation from alcohol
welshed 3.1 ge (378) (meps 13&-132”}. Resrystellizetion of the product
did not change th.e melting point. Angl., Csled. for Qlﬁﬁlémﬁgés Cy

Sed0p iy 3443, Founds U, 84,983 Hy 2448,
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1224

1334

124Q

1259

1265

1379

Compound

8N

15,324

15,325

15,338

15,327

15,328

15,325

deseribed in the monograph.Z?

TABLE Vi
Testing Data®

Test

A=1

A=3
A-2a
D1
1-4

A=1
4=2
A=2a
Dwl
1«4

A=1
A=2
4=2a
D=1
i-4

A=1
A=2
A=Za
D=1
1-4

a~1
1=-4

A=1
A~-2
i=2a
l-a

&2

Evaluation

9 12
Q¢ 33
inactive at mtd.
insctive at mtd,.
Q 4
< 12
g 20
1/16 to 1/8 x S5~971
9 15

insctive at 44,
iractive at ftd.,

i 8
A 8-
8

g
inagtive at f£td,
insotive at ftd.

FR 1

¥ 10

q 16
ingctive at ftd.
innetivo at ftd,.

X 8
q 20
4 4
& 12
4 4

iractive at ftd.
inactive at fid.
Qg 12

Rpescription of the tests and meaning of the evaluation i

This date was obtained in private

communications frem Ur, E. K. Karshall, Johns Hepkins University,
Jre Re Coatney, Hational Institute of Health, and Ur. Richardecn,
3quibd Institute for kedical Researgh.



Compound
U S
1594 15,382
158¢ 15,433
1585 15,434

TABLE VII {eont.)

Test

¥e lophurae {ducks)

e lophurae {chicks)
i« cathemerium (ducks)
A=l
1-4

A=1
1=-4

A=1
1=

Evalusiion

R W]

ey

o a4 L E

L
.
w»

ot
o

Be 8o
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TABLE VITI
Clinical Testing Results on Sk-15,32¢%

irophylactic Tests

Treated Fatients Controls
Total Laan Schedule Obeerved period tatent frepatent Fatent frepatent
dose® plasma of 4dmin, neg. cases infec./ reriod (posi- infec./ yeriod (posi-
{(ge) ©conc. during (daye) (days) indiv. tive cases) indiv. tive cases)
treatment exposed fever/parasite  exposed fever/parasite
0496 o 1-1-5Y 144 1/2 16, 3/3 12,260,198
16 13 19 17

Therapeutic Tests®

Feriod Kature of Total Kean plasma Ho. subjects Days froz end Days after
of attack dose gong. during relspaoﬁ/ of treatment treatment
admin. {ge) treatment no. treated to relapse in negative
(days) Total 4 B fever/parasite cases
14 gc,xg,az,azd 0.42 ganma/liter 4/4 4/4 o/0 ;g.%f,%%,%g o g g o
14 Rz ’Rz ’32’;{a’}’i2 0084 gm/lit‘r 4/5 4/5 O/G %.m'%%,“g%g ”""‘,"‘“’ ""‘”“”‘"
itk St Saiat Sl S .
14 R OGR GF Tk, l.68 gamma/1iter 5/5 5/5 0/o 43,17,11,8,44 e P L
bt Skl Sl Ratadt Sade 40 20 11 8 43

Toxiclity Tests®

Saily dose Total dose Duration tethgb. form= Symptoms, unless otherwise Approximate pamaquine
(mg.) (ge) (days) ation specified resemble those of daily dosage (mg.)
(i of total the pammquine regime with a
hgbe ) sizilar methemozlobin index {Q * quinine)

30 Gl.42 14 R4 15 3
60 0.84 14 3.4 15 3

120 1.68 14 2.8 “requent moderate abdowinal 45 3

pain

8:11 drug dooes are reported as free base, 2Indioates the drug wes adminigtered the day before imoculation, the
day of incculation end for six subssquent days. Indigctes a primary sttack. ndicatee a zecond relapse. ©iHrug
adnministered along with a total of 23 g. of cuinine. “Taken from !.T../ . ¥alaria Report Ne. 30, U.i.F.lei. Antimglarial
Grant Ho. 198, Responsible investigators, Drs. Alving and Coggeshsll.
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ddward daltom, e Dey k94E {Gede University of tarylard)

Title of Thesisy Gyptretie sntimalarials

Thepie directed by !refessor katharn L. Drake

rajors Crgen.e Cheaistry, Demsrtrent of Chemistry

winorss Fhysical Chesistry, inorgsnic Chemistry

Fagses in theais L4. vords in sbstruet 341,

hartise ressarcehes 1ln the field of antimalerial druge revesled many
4= and Evgmirvoguinclines of potential intercsts. Following the custcomary
procsdure in & seareh of this type, & host of structurully related som=
pourds were prepared in the hepe of bringiny to light rmore active and
leas toxie preparstions »hich mipht be useful in the control and cure of
malaria.

L aerien of six Teghlorcogquinelines, containing variocusly substituted
eyelehexylarine zide chaina in the 4~ popition, wore vrepsred &6 & con-
tingstion ¢f ihs zerlies headed by T-shlorowie{4~diethylurinosyclotexyi=
anince! quinoline, & drur poceessing rether favorable suppressive activie
tye Tre Bix new compounds were prepered in s ecupling reamction of 4.7~
diehlurcguincline with the eppropriste diseine. 7The products obtained
were T=chlorowg={4eeyelohexyleminogyelobexyluminogjquinoline, T-chloro=~
je{dwethylaricscyelokexylamin-lquinocline, Feohloro=d={4=isopropylamino~
¢eycloberylamine jquinelire, T-ehloro<d={4é¢r-piperidyleyclonexylamine)
cuincline, T=chliore=4=(4=~{Femorprolyl jeyclohexylaminoiquineline and 4«
(4=dtepnebutylaminccyelchexylenino}=T=ehloroquincline,

TeChloromde{dediethyivnincevelohexylasine jquincline had heen pree
vicusly separated imio three fractions by s tediouve fractisnal eryetal-
iigetion. “he present work describes & countsrecurrent distribution

analvsis of these three fracgticna. 7t wus determined that the fracticns

erieh melited at 13?.8—15§° and 323*%2§°gra within a fes rercent tue



pure dndividusl gis and truns leomere respeciively. That fraction which
melted at 147-149% wae ercsn to be provable switeetig mixture of both
geomeiric isomers in the approximsie ratlo of 30 percent trans andi 66
percent cis.

The prezent investigstions futs the B-aminoquirnolines were con-
cerned with the substituted Beasmdno=d-guinolinocls and their esters. 'The
rreviously reportsd low toxicity of the S=gquinclincls prowmrted the preypge
ration of five mew compounds in this series. Theuve quinolinels were
prepared by the demethylation of the corresponding 6=methixyauinolines
by heating in scid pedise The compounds prepsred sere as follows:
E={5=icopropylanincamylazine i=é=quinclinol and its dihydrobromide, B-
{S=iiethylasinoamylaning j=6=quinclinel and its dihydroicdide and di~
hydrobromide, E-(4~igorrerylarino=l-pethylbutylamine=f=quisolincl 4ie
hydrovromide, &={4=arinoumylaninc=d=guinolinocl dibydrobromide,

In the hope of obtaining higher metivity shile reteining low tox-

igity, three &~gquinolyl esters wers prepared, 7The soetate, bengoete,
and g=chlorobengouats of B«(S-diethylaminoamylamine)~f=quinolinol were
obtuined by ucylation of the guinolinel in pyridine solution using the
appropriate acid anhydride.

In the course of unauccessful attesmpts to prepare Be{i=-igopropyle
smintamylaxine j=&=quinolyl esters, several new intersediates were ob-
taineds These compounds include: Ew-arino~d-quinelinel and its hydro~
¢hleride, EBeritro=-6=-quinolyl acetste, B~nitro-6~quinolyl benscate, l-
{Nwcarbobenzoxy)isorrorylasine=5=ghloropentane snd 2=(li=carbobenzory)

amino=S=metlhoxyquinoline.
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