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INTRODUCTION

The investigation of the aniimslarial properties of 8-aminoquine=
line began with the observation of Roehl thal this substance had a def=-
irite but slight antimslarial effeet. Exploitation of thia discovery
in the laborateries of I, G. Farbenindustrie resulted in the zrararation
of pamaquine, B~{4~diethylamino~l-methylbutylaning)=f-meti oxyquinoline
and scme similar compounds. Goldmsn has reviewsd the early work done on
these ﬁrugﬁ.l

dtudies in this country have shown that pamaguine effects a radieal
cure of relapsing vivax malaria when it is administered with quinine.2
They also have shown that combined pamaquine~quinine therapy is too den-
gerous for broad practicel use.

It bocame desirable, therefore, ito investigate numerous derivatives
of the B~aminoquinolines in en attempt to disecover & drug which haam the
desirable curative action but which hae less severe toxic effects. Con=-
sequently, several hundred of these compounds have been prepsred and ex-
amined by ithe groupe working on the cooperative wartime malariz program,
The results of these investigations mre tabulsted and evaluated in the

eomprehengive revport of this work.®

IGoldman, Thesis, University of Maryland, College Fark, Maryiand,
1943,

3&urvay of intimelarial Urugs, iv4l-liéb, Frederick Y. siseclogle,
Editor (J. . Rdwards, inn Arbor, Kichigan, 1946}, Vol. I, p. 106 ff,
The date on the imdividual compounds are recorded in Vel. 1l.
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The usual methods of screening potential antimslarial drugs con-
sist of pharmacological tests against verious forms of avian malaria
in chicks and ducks. These tests are all elther for suppressive or rro-
phylactic activity. 5ince the principle action of the B~aminoquinolines
is curative, it is not surprising that these tests fail to give relisble

informaticr as tc the aotivity of the drugs. Resently, a testi for the

curative sction of the Beaminoguirmolines sgainst plasmodium cynomolgil in
the rhesus mcnkey hae been devised. 3 The results of this test closely
parallel those obitained from ¢linicsl trial. Frior to the development
of this test, toxicity daia obtained from several experimental animals
were used tc determine whether or not ithe drug would be invesitipsted
elinieally.

Toxicity tests have been carried out irn the mouse, dog, rat, and
rhesus monkey, but only ithe lutter show any differentiation between those
drugs which exert a primary effect on the blood znd bloed~formimg organs

and those which affect thes gentrel nervous sysiem. Furthermore, the mon-

xey reacts irn much the same mannsr a&s does man in this respect. The tox-
icity date obtuined from the rhesus monkey was therefore used to determine

whether or not the drug would be exzmined clinically. A full description

of this test is given in the Eurvay.4

3$chmidt, Fradkin, Squires, and Genther, Federation Froceedings, 7,
221 and 253 (1%48).

4Survoy of Antimslerial Drugs, Vol. I, p. 508.
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The investigation of 8~aminoquinolines bas consisted chlefly of
the varisticn of the side chain in quinclines cerntaining a S-methoxy

subptituent. Many varistions of R in the strueture

CH 30 =z ) N
AN NP
BHR

have been prepared and examined, A good many of these are recorded in
the Survey.a
“hen R l& a simrle alkyl group, the resulting ecompounde are unprom=
iging. Thelr toxieities are nearly as great as that of ramaquine and
the suppressive tests indleate that these drugs are only slightly active.
The activity is alsoc very small when R is a 3=c¢hloropropyl group.5
The introdueiion of oxygen or sulfur intc the side chain as an al-
cohol, polyalcocohol, ether, or thicether gives rise to compounds whieh
are, perharpe, less toxic thar pamaquine but which are only very slightly
getive when assayed against avien malnri&¢5
Snyder and Freler have prepared some oompounds where R is some varie

ation eof arn Nesubstituted aminopropionyl greup.e These compounds are also

reported to be imsctive in avian malaris.

5rpid., Vol. IT. See SN 5237, SN 11,162, SN 12,193, SN 7672, and
other similar compoundse.

Ssnyder and Freier, J. Am. Chem. Soe., 68, 2485 (1946).
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Some W-{ Gemsthoxy=-8~quinolylemino)alkylguanidines have been pre-
gmrsd.7 These compounds are far less toxie than pamaquine. It is un~
derstood that ithey are to be subjecied to cliiniecal trial im the near
futuras.

Funke and cowworkers elasim thad an mctive mnd relatively non-toxie
compound is obtained when R is a diethylaminobensyl 5roup.5 They assayed
the scompound agairnst plasmodium praecox in esnarisa,.

Serkovnikov and co-workers have prepared some compounds of the type

CH30

in which R is 2=-quinuclidylmethylamino, l=piperidyl, hexamethyleneimino,
4=morpholyl, 4=thiomorrhelyl, 4=amino~l-piperidyl, 4-~dimethylamino=-l-
piperidyl, and 4—{B-Qiethyl&minoﬁltpropyl}aminc~1~pip@riﬁyl.g Ho phar-
macological data is published on these compounds.

A great many compounds c¢ontaining side chains of the types
HECH{Clig)(CHg) N1 and KH{CHg) NHR'® have been prepared in which the
terminal nitrogen i that of a primery, secondary, or tertiary amine.

These are ihe only tyres of side cheins which have been shown to be effec~

tivs.

7Garman, Thesis, University of ¥aryland, College Fark, ¥aryland, 1948.

ﬁFﬂﬂkO, Bovet, and Montezin, Ann. Inst. Fasteur, 72, 264 (1948).
¢.f. Chemical Absiracts, 41, 5880 {(1947}.

gcerkavnikov, ¥relog, and Stern, Felv. Chim. Acta, 286, 1180-% (1943),
Rajner, Cerkovnikev, Stern, irch. Fharm. 281, 78«83 (1943). c¢.f. Chemioal
Abstracts, 33, 523 {1945).



The cerpournds resulding shen U and Y are both hydresen are usuelly
lege toxliec than pumaguines, Ulinleal {tests on Oefde=aminovroryluwming j=6-
methoxyquintline and the corresyonding heaxyl derivetive lave shown, howe-
ever, that these drugs sre probably nol sufficlently sctive te be of gem~
eral uss.t? Tt iz understood that clinical trials are underway on BN 851,
B~ S=amincamylanino J=§~methoxyquinoline, This comyound is less than one-
tenth as toxic &s pamaquine in the rhesus monkey.

#hen the terminal nitrogen on the side chain is thaet of & tertiary
emine, the resulting druge are probadbly tec toxie to be of general use,
¥any veriations of R and A' with varying numbers of caruon atome between
the ritrogens have been examined. Hajner and co=workers have examined
some compounds of this type for prophylametic action.lt They report that
very little protection is sfforded when ithe side chain is a 2-piperidino~-
butylamino, Z-piperidinopropylesmine, or a Z-diethylaminobutyiamino groupe.

“lderfield hus reported that &=(b=diethylamino=le=methylpentylemino)e
6~mwethoxyquincline has a suppressive action equal to that of pumsquine
in duckse.? %o toxioity data is available.

Glinical tests for curative action on three compounds, including

pameguine, in which the terminal nitrogen of the side chain is thet of a

1C5urvey of Antimalsrial Urugs, 1841-1945, Vol. I, pe 414 and pe 430,

1l3sjner, Cerkovnikov, and Stern, irch. ibarm., 281, 78-83 (1543).
ﬁof. ‘Shamiﬂal &bﬂtr&@ts, ‘3_9_, H23 &1945).

1%51derfield, Kremer, Hupchan, Birstein, smnd Gortes, J. ime Cheme



&
tertiary amire have been carried out. 41l of these drugs have shown
guite severe toxie resciions when the dosage approasches that reguired
for effective curative mction.}3

In general, the drugs showing the wost yromise &5 antimalsrials
are those in which the terminal nitrogen is thail ¢f s secondary amine,
Some of these compounds show s toxicity of less thap cne-half that
shown by pazaquine. The majority of them have been reportied previously,?
and their inclusion here would be needless revetition. Elderfield and
co-workers bhave vrepared 8-(3-isopropylamino-lemethylrentylamine)=6-
wethoxyquinoline and the corresponding n=propyl derivative.l? Fe re-
ports that the activity of these drugs lg twice that of pamaquine im
gsurpressive teste. ko toxicity dats are available.

Robinson and co-workere have srepared a large seriecs of &~methoxy-
8-(3-alky1amincprapyiamino}quinolinos.14 The alkyl group in this series
is methyl, butyl, tert-butyl, heptyl, benszyl, phenyliscpropyl, rhenyl,
furfuryl, 2-gmincethyl, 3-amincpropyl, 4-aminobutyl, lO-amincdeeyl, and
2=hydroxyethyl. They have also prepared Be{ 10~-guanyldecylamine ) =6~
methoxyquinoline and a—[?ﬁ-{10-aminoaawylamino)dacylmminé]-§~methsxy~

quinoline. MNone of these has been shown to be a promising antimalarial.

13Survey of Antimalariasl Drugs, Vel. I, p. 407 £f. ©See IN 971,
5N 11,191, and SN 12,325,

14quin arnd Robinson, J. Chem. 300, 555-6 (1943). Glen ard Robinson,
ibid., 557«61 (1943). Crum and Robinson, ibid., 561-5 (1843).
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Severa) of the compounds in which the terminal nitrogen is that
of & secondary amine have been examined clinically.15 Two of these,
pentaguine, 8~{5-isoprropylamincamylamine)-6-methoxyquinoline, and iso-
pentaquine, 8-(4~isopropylamino~l=methylbutylamine)=-6-methoxyguinoline,
have heen shown to be superior sntimmlarisls., Both shew a high percent-
age of cures without tec serious accompanying toxic reamctiuns,

A relatively small amount of work has been done to date on the
sffeet of nuclear substituents on the sntimalerisl action and toxicity
of the B-aminoquinolines. The 6~met' oxy derivatives are the only cones
that huve been shown to be effectlve and 8ll of the satisfactory drugs
are in this series. These were used as & basis for the discussicn of
the effect of variations in the side c¢hain and are not discussed in

this section.

The 5,6~dimethoxy~8~aminoquinolines have been studied quite sxten~

sively since i{ was at first thought that ihese derivatives posseased

sertain advantsges over the 6=methoxy compounds. ¥any of these are re-
vorted in the Survey.2 Elderfield and co-workers have prepared 5,6~di-
mothoxy=8~( S~isovrogylasino=~l-methylpentylamine)quinoline and the cor=
responding n-propyl cempound‘la They report that these drugs have an
activity equal to and twice that of pamaquine, respesctively, in supprres-
give testas. No toxiecity data asre aveilable. In genersl, the activity of

the compound is retained or perhaps slightly increased when the quinoline

Vsurvey of antimalarial Drugs, Vol. I, p. 407 ff. See SN 12,451,
SN 13,232, SN 13,233, SN 13,274, S5H 13,276, SH 13,380, and SN 13,429.
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hes methoxyl groups in the five and six positions. However, the tox-
feity is probably grester for theee drugs than it is for p&maquina.lﬁ
Some of them have bsen subjected 10 ¢linical trial and have heen shown
to be unaatisfactory.l? 5,6-dimethoxy=-8~(5=isopropylaminoanylamineg)~
gquinoline has alsc been examined eclinicslly. This compound was prepared

by Drake and co-workers.18

Sehonhofer claime that the introduction of a methoxyl group in the
seven pogition is definitely distheraﬁeutic.lg To support this eclaim
he reperted that 5,6,7~trimethoxy~2-methyl~8«{4~dlethylamino~lemethyl~
butylamino) quinoline, 5,7-dimethoxy=-8«(4=diethylamino=l=methylbutyl~
smino)quinoline, and ?-maﬁhexy-a;(S-dim@thylamino-l,loﬁim&thylpropyl-
amino)quinoline are inactive, ¥He assayed his compounds against canaries.
Frisch and Begert support this view in their report on the activities of
several 5-amino-6,V-dimethaxy-s-gﬂietﬁylam&n&alkyl&mina}quinoliuea.gﬁ
The 2-methoxy and the 4-methoxy derivetives show very little mctivity

in supyreseive tests aguinst p. lorhurae in the duck, 21 Cnly two cof these

compounds have been made, and an evaluaticn of thelr action is impossible.

167vid., Vole I, p. 130,
171pid., Vol. I, p. 407 £f. GSee SN 8233, SN 9972, and SN 12,354,

18Drake, Van Hook, GQerman, Hayes, Johnson, Eelley, lelamed, and Teck,
Je Am. Chem. S@@Q’ 6 » 1531 (1946)0

1950nonhofer, .. Fhysiol. Chem. 374, 1-8 (1942).
20pprigch and Bogert, J. Org. Chem., 3, 373~¢ (1944).

2ISurvey of Antimalarisl Drugs, Vol. I, p. 164,
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The same situation exists with regard to the 5-~methoxy compounds. Cne
of these, &~{6=diethylaminohexylamino)«S=meithoxyguinoline shows a rea-
sonable sctivity agsinet r. lophurae in ducks.?0 o toxicity data sre
availadle.

Seversl compcunds in whieh ths guinoline has Sechloro~&-methoxy
substituents have been prepared. kKost of these are recorded in the
ﬁurvay.z uin end Robinson have prepared S-chlorg<«f-methoxy~-8e«(ll=

14 and Irake zand co~workers have

18

diethylami-ohendecylaminoe)quinoline,
prepared S=chloro-é=methoxy-8-{isopropylamincamylamine)quinoline.
Toxicity testis kave shown that the latter is far less toxic than pama-
quine, These drugs appsared to be quite promising amrd sore of tham
have been subjected tc clinical trial. They were found t¢ be inzctive.
The revioceszent of the methoxyl group in the six positicn by a
hydroxyl group has besn earried out in several imstunces. Schonhofer
preparvd 8-{ 2-dimethylemino-l=-methylpropyleming)=-6=-quirolinsl znd re-
19

perted that this compound is less active ithan pamaquine in ocsnaries,

Prake and co-workers have prepared &-{S5~isopropylamincamylasnine)-5=

quinmlinol.la Other compounds of this type are recorded in the Survey.

The low toxicity of ihe 6~quinolimsols has yrompled clinical trisls in
several instances. These drugs have bec«xn shown to be ipeffective in

the treatment of relapsing vivax mnlaria.zg

zﬁlbido, Yol. I, Te 449 .

23 pid., Vol. I, p. 450.

22

2
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Some compounds containing aeyloxy or benzeyloxy substituents in
the six rosition have been grepmrad.zq These have not shown sny pare
ticular promise in the sunpressive tests. Toxicity dats arc not availe
able.

Some unsubstituted B-aminoguinolines wiih varying side chains have
heen investigated. Robinson end co=workers have yrepared 8«(10-guanyl=
decylaminoc}quinoline and the corresponding propyl compouxze.i.}'4 Cerkovnikov
and Frelog have described the prepuration of 8«{4-amino=lepireridyl)quin-
oline, 8-(l-piperazyl)quinoline, &~{(4=-methyl-l=pireraszyl)quincline, and
3-(4-methylamiaa-1-pi;eridy1)quincliue.zs ¥e rharmamcological data are
available on these compounds. The dain on the unsubstituted B~aminoquin=-
olines whieh are reported in the Survey indicate that their toxieclty ie
not much different and that their aectivity is not so great as that showm
by tke eorresponding 6~methoxyl campoundg.g

4 feu B-aminoquinolines with & methyl group in the two, four, five,
six, or seven positions have been examined.® These drugs show uniformly
low activity in the suppressive testis and varying toxicities. One of
these, Z=methylef~(6=diethylaminohexylamino)quineline has been tested

¢linicelly and shown 1o be inactive.%®

3*ﬁu1tan, Thesle, University of Marylsnd, College fark, Maryland,
1548,

gerkovnikov and Prelog, Ber. 74B, 1661-3 (1941).

zgﬁurvey of intimslarial Drugse, Vel. I, p. 447.
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Some of the S-gmino-6-methoxy and the S~amino derivativee have tox~
icities of the order of one-fourth to one-half that of pamaquine. Sup~
pressive tects have showr them t¢ be only slightly active. These com-
pounds are reported in the 5urvey.27

In genersl, there is insufficient data avallable on most of the
drugs conteining various nuclear substituents toc yproperly evaluste itheir
action as artizelarisls. Tt ie only in the csees of those drugs which
have been examined c¢linicelly that any proper evaluation cer be made, OUf
these enly the b-methoxy-~8esrincquinolines have been showu to Le effective,
The 5,0~dimethoxy derivatives sre too toxie, and the S=ehloro~i~methoxy,
the &=hydroxy, sn? the 2»meihyl compounds have beer showrn t¢ be iractive
or nearly so,

Hueh cf the sereening or the other derivstives wus besed exclusively
on the results of suppressive tests which have sinee been shown 1o be in-
sdoquate for the evalustion of the Beamincquirolines. Turibecmore, many
of iths compounds were made without regard te the #ffect of the eide chain
en their toxicity. This effeect hes besn shouin 16 be very defirite, at
least from s gualliative point of view, snd ls dipcuassd in the following
raragraphs.

Tre Begrinoquinclines show three types of toxie reacticns in the rhesus
morkey. One of these ieg dlistinguished by en irrsversidble darege tc the cen-
tral nervous aystem which includes loss of vision and several other neuro~

logical effects. This type of toxic resction is known s2s the plasmocid

2?Ebidn, Yal. I, Tie 156%.
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B

effeect since it was firet recognized in animals receijving plasmocid,
B=(3-diethylaminopropylarine })~b-rethoxyquinoline. Cowpounds producing
the plasmoeid sction are obviously contraindicated.

The second of these effects is characterized by a marked depres-
sion of &ll physiecal and mentsl activities, cysnosis, and circulstory
end respirstory lspairsment. This 1s known as the pamscquine effect since
1% is v characteristic reaction of mornkeys receiving pamaquine. These
symptome dissppear shen therapy is discontinued.

The third type of toxic reasetion is known &8 the atyrical effect
and is characterlzed by cardiac fzilure and sudden death in relatively
healthy monkeye., Fortunately this effect occurs with cnly & few com=-
peunds.

Nearly all compounds which have 2ide chains with only two or three
carbon stome sepersting the nitrogerns show the plasmocid effect. 4 few

of them show the stypiocal reaecilom znd only one, E~{3-aminopropyleminc)-

é=methoxyguinoline exhibits the pamaquine effeect. It is concluded, there-
fere, that all of these compounds are unsatisfactory antimslarials because
of their toxicity.

¥ost of the compounds ecntaining side chaine with four or more car-
bon atoms separating the nitrogens show the ramaiuine effect. One of
these, 8-{4-isopropylaminobutylamino)-6=-methoxyquineline, rroduces an
atypical resction. It is in thie group of compounds that the prospect
of obtaining superior antimalarials is grestest. 4 detauiled discussion

of the effects of the zide chain on toxicity i3 included in ihe uurvey.as

28ypid., Vol. I, p. 111 ff,
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In the investigation of the effect of the variation of the basic
side chein structure NH(CHg),hiR, attention has been directed princi-
pally to the varistion of 5 while relatively little work has been done
on the various modifications of the terminal alkyl group. This is es~
vecielly true ir those compounds where n is four or five., The researches
dezeribed in this thesis were designed to investigate the effact of the
various modifications of terminal amyl and butyl groups cn the efficacy
ef the drugs. Leven compounds were prepared where n was five, two where
n was four, snd one each vwhere n was two or three.

Thess compounds in which n is two, three, and rost of those in which
n is five were prepared by condemsation of the appropriate side chain
chloride hydrochloride, or in one cuse the bromide hydrobromide, with
B=agmino=t=methoxyquinoline. The condenssiion was carried out in much
the seme mennsr as that deseribed for the preparation of 8-(5=isopropyl-
amiauamylamimo)*6-methoxyquimolina.39 Any variations from this procedure
are discuseed in the experimental section. The yields cbtained in the
preperation of these drugs are probably not the oplimum since, in wost
casss, a sufficient quantity was obiained from one run and further work
on the preparation was deemed unnecessary.

Ho attempt was made to prove conclusively the structure of the drugs.
The method of synthesis, melting polnt, analysis, and howogeneity were con=-
gidered as sufficient evidence 1o establiah the struclure snd purity of the

materials.

zgarakc, Van Hook, Garman, Hayes, Johnaeon, Kelley, Yelamed, and
Feck, J. Ame Chem. 300., 68, 1529 (1946)
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The side chains, with one exception, were male from the reaction
of thiosnyl erloride and the approvriete aminogleohol in refluxing
90-100° patroleum ether in much the same manner ae that described for
the rrepurstion of S-iseprorylesine-l~chlorcpeniane hyﬁroahloride.zg
Feopentylaminopropylbromide hydrobremide was made by the demethoxyla=
tion of 3~methoxy-Neneopentyl=l-prepylamine in an excese of 487 hydro-
brozic ecid on & stesm basth., Subsequent remeval of the excess acid in
vacwo resulted in the isclation ef the denired bromide hydrebromide.
tince the losses lmvolved in purification of these materials asre uwevally
very high, the crule salts were used directly in the condensation. These
sulte can be purified by recrystalliization freom ainsolite ethancl and ether,

The preparation of Sen-amylamino-l-pentarol and Sen-butylamino=l=
pentancl wese achieved by the reductive slikylamination of an aqueous solu-
tion of S~hydrexypentanal with n-amyl or n-butylamine at rocm tempersture
in a monner similsr to that rlescribed by lrake and co-workers .Y The slight
changes from their procedure are reported in the exrerimental section of
this thesis.

The remaining aminoalcohols were prepared by the reaction eof the
appropriste primary aminoalcohol or methoxyamine #ith the desired aldehyde
or katone in ths presence of hyirogen and idame cstalyst at 90°., These
compounds were lsclated by distillation under reduced precsure. 3=meth~
oxy~N~neopsniyl=3-propylarine, neoprntylaminosthancl, 5={2-methyl-3-
butylamino)~l-pentancl, S-nsopentylamino-l-pentancl and S-isoamylaminoe=l-

pentancl were prepared iv this manner.
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Both of the druge in which n is four and twoe of those in which n
is five were prepared by reductive slkylation of the corresponding 8-
{W=amincalkylaming ) ~6~methoxyquinoline with the desired aldehyde or
ketone in ethanol solution in the presence of Adams catslyst at room
temparature,

Those aldehydes which were not commercially available were prepared
by dehydrogenation of the corresponding alcohol over gopper chromium
oxide catalyst at 325-350°. A description of this procedure is given in
the experimental section.

The results of the preliminary taxieity tests on these compounds

are shown in Table 1.



idé
Tavle 1w

The Toxicity of Some Bwaminoquinolines of the Type

| NH{GH,) NHR
Toxicity
] n Quantitative® yusltitative

CHeC(CHg) 5 2 ] plasmoeid
CRpC(CH3) g 3 0.5 plasmocid
CHaG(CHg)a & G5 pamaguine
65(833)$H($H3}3 4

CH oG GHa)3 8 K08 reamaquine
CEgCHICgl g L <08 parequine
CHgCH(CHg ) Cglig $ 0.5 pamacuine
(CHg) 3CHy 5 0.5 pammcuine
(Chig) ¢CHg 5

CH gGH oCH{ CHg ) g 5

'cmcaa)cm Gﬁs)a 5

81he figures in this column are pamaquine equivalents, i.e.p
the number two indieates that the compound is twice as toxiec as pamaguine.

*The suthor wishes to express his apyreeiation to Dr. L. H. Sehmidt,
Christ Hospital, Mount Auburm, Cincinmetl, Ohio, for the toxicity data
recorded in this table.



BEXPERIKENTAL FART *

Trigethylgeotaldggxgg.so Two bhundred aeventy-two grams of neo-

pentyl alcohol was dietilled slowly over copper chromium oxide catae=
lyst at 325-350°, The product was distilled through a two-foot,
helix=packed column. The yield of trimethylacetaldehyde, boiling =t

74-75%, was 103 g. {(41%). The residue was iargely neopentyl alcohol

and was used in subsequent runs. A tight roll of copper gauze served
to support the catalyst.

3-methoxy-N-neopentyl-l-propylamine. A mixture of 59 g. (0.69

mole) of trimethylacetaldehyde and 61 g. (069 mole) of 3=methoxypro=
pylamine3l was hydrogenated over Adams catalyst at 1800 p.s.i. and
509, The reduction reguired about one hour. The catalyst was removed
by filtration and the product was distilled under reduced pressure., A
yield of 75 g. (69%) of 3~methoxy-N-neopentyl=l-propylamine, boiling
at 73-75°/20mm., was obtained.

Calculated for CgHgiNO: MNo E., 159.

Found: N. E., 159.

3=bromo-K=neopentyl=-l-propylamine hydrobromide. 4 solution of

63 g+ (0.40 mole) of 3=methoxy=~E=-neopentyl-l=-propylamine in 420 g. of

i 44 EWN i . S

30¢nie method of preparation is gimilar to that reported by Adkins,
Kommes, Struss, snd Dasler, J. Ame Chem. Soc., £5, 2892 (1933).

3lytermonlen, J. Am. Chem. Soc., 57, 1505 (1945).

*The author wishes to express his appreciation to iiss Eleanor
«“erble, Mrs. Mary Aldridge, and ¥r. Byron Baer for the carbon and
hydrogen determinations recorded in this section.
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48% hydrobromic acid was warmed overnight on & steam bath. The solu-
tion was evaporated to dryness under reduced praessure, and the crude
semi=g0lid residue was used directly in the next step. Reerystalliza-

tion of a small portion from acetone yielded & white crystallire material
which melted at 252-253° (dec).

Caleulated for CgHy¢NBrgy: €, 33.22; H, 6.57.

Found: €, 33.42, 33.27; H, 6.61, 6.59.

8*(3*&&0@entylaminopromylaming)vé-msthsxyguinelima monchydrobromide,

Uk 165 9e The crude 3~bromo-i~neopseniyl~l-propylamine hydrobremide was
heated and stirred with 13% g. (0.8 mole) of S-amino-S-methoxyquinoline
and 50 ml. of water first at 70° for twenty hours and then at 100° for

four hours. The resulting mixture waas poured into 200 wml. of warm water
and was buffered at pM 5.0 with sodium acetate trihydrate. The mixture

was extracted four times with 200 ml. portions of hot benzene. The agqueous
portion was made strongly slkaline with 237 sodium hydroxide sclution and
extrocted with two 200 ml. portions of ether. The ether exiracts were
vashed iwice with 10C ml. porticns of water and dried over anhydrous mag-

nesiur gulfate. Tre solution was conecentrated snd the residue was dige

tilled under reduced pressure. The free base obtuined welighed 21.5 g.3

it bolled st 160-1759/100 4+ It was dissolved in 12 ml. of glacial scetic
acid and 100 ml., of water. To the vigorously stirred sclution was added

20 g. of solid sodiur bromide. The crude monobydrodbromide was removed by
filtration. After twec recrystalllzetions from water, it melted at 200,1-
201.1° (dee.). Ths yield was 14 g. (10% overall fron 3-methoxy-H-neopentyl-

lepropylamine)}.
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Caloulated for GjgHocNOBrs C, 56,543 &, 7.33.
Founds C, 56.57, 56.,48; H, 7.30, 7.28.
Hamogeneity:gz >98 &2/, Figure 1, and Table Z.

N-neopentyletihanolamine. This compourd was prepared from 31 g.

(0.5 mole) of ethanolamine and 43 g. (0.5 mole) of trimethylacetaldehyde
in exactly the same manner as that described for 3~methoxy~N-neopentyl-
l-propylamine. The product weighed 48.5 g. (74%), and boiled at 75~
80°/10 mm.

Calculated for CqHjgNO: HN. E., 131.

Found: N. E., 132,

2=¢chloro=-K=-neopentylethylamine hydroehloride. To a stirred sol=-

ution of 44 g. (0.33 mole) of N-neopeniylethanolamine in 200 ml, of
skellysolve C was added slowly 43 g. {0.36 mole) of tiuiomyl chloride.
The mixture was stirred and refluxed for three hours, or usntil tkre
evolution of sulfur dioxide had stopped, and then was allowed to stand
overnight. The orude 2=chleoro~N~-necpentylethylamine hydrochloride was
removed by flltration and washed well with petroleum ether. It wae
used directly in the next step. Recrystalligation of a small portion
from 95/ ethanocl yielded a white c¢rystslline material which melted at

263-266° (dee.).

33#illiamaon, Holley, and Gallbreath, private communication. A
mathematical discussion of the procedure is given by Williamson and
Craig, J. Biocl. Chem., 168, 687 (1947).
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Homogeneity of Uk 185

Tube Optical Density Experimental
8O o Experimental Theoretical K
0 C.034 C.032
i 0.179 0.202
2 04381 0578 0.63
3 0.830 0.998 055
4 1.160 1.180 C.62
S 0830 0.840 C.51
6 G.480 0.545 C.58
7 0.242 0.223
8 0.078 0.064
9 0.022 0.012
10 0.021 0.001
11 0.000 0.000
Sum 4,620% 4.755 Ave. K = (.58
Homogeneiiy = %i%%% = >88+27.
Solvent: Cyeclohexane. GDuffers B0L sodium acetats, 103 acetic acid,.
r it

The experimental K's were calculated from ithe formula, K = x =
néler Spel

where rztube number, nsnumber of plates, I, and Ep.y = the optical density
at tube r and r-l1 respectively. The theoretical values for tube numbers

above five were calculated from ihe formula, Tr=5§%:5 x ¥ x Taoye Those

values for tube numbers below five were calculated from the formula,

gr « 231 x 1 x Traj. Tube five was the standard point.
" n=r K

8.hen this sum was ocalculated, the theoretical values were substituted
for those experimental values which were lower than the thecretical.
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valculated for UgiigiClas C, 45,165 H, v.l4.
Founds G, 45,30, 45.20; F, $.18, $.08.

B-(2-neopentylaminvethylanine j~6=methoryguinoline dihvdrebromide,

Ul 166 «» The free base of ihis compound was prepared from 118 g.

{Ce66 mole) of E-amino~6-methoxyquinoline and the crude Z-chloro=N=
neopentylethylamine hydrochloride by a procedure sssentially the same

as thet described for B-(3-neopentiylaminopropylaming)=6~-methoxyquinoline.
ihe only pesrtinent difference was that the preliminary heating was at
80° instead of 70°, The base was isolated by distillatiom; it boiled

at lQ%*lﬁGé/%O,q. The dihydrobromide was prepsred by ihe addition of

50 mle of constant boiling hydrobromic scii to 37 g. of the base. Ihe
resulting mixture was cooled to 0° amd filtered. A After two recrystalli-
zations from 955 ethannl, 10 g. of desired product, melting at 235.6~
236.8%° (dec.}, was obtained (4. overall yield beses on the arinoalcohnol).
Caleulated for UjghgqhiglBrps G, 45.433 &, 6.0l.

Founds ©, 45,76, 45.853 1, 6.22, 6.17,.

iomogeneitys°2 9643i. Figure 2, and Table 3.

S«neopentylamino~l-pentancl. This compound wss prepered from 66 g.

{Cu77 mole) of trimethylacetaldehyde and 84 g. (0.82 mole) of S~amino-1-
pentan0133 in exactly the same manner as that deseribed for 3-methoxy~
Nensopentyl=l-propylamine. The product weigned 100 ge (76x), and boiled
at 126-1319/17 mm.

Calculated for Cynliosi0s  No Eey 173

Founds Ke ;‘";o, 175

33400d8 and Sanders, J. Am. Chem. G0c., §8, 2111 (1946)
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Table 3

Homogeneity of Ulk 166 §

Tube Optical Density Experimental
Hooe Experimental Theoretical K
¢ 0.021 0.003
1 0.065 0.0383
2 0.163 0.160
3 0.498 0.471 1,02
4 0.964 0.924 0.97
5 1.270 1.270 0.94
é 1.210 1.240 0.95
7 0.B65 0.868 1,00
8 0.447 C.425 1.03
9 0.167 0.139 l.12
10 0.068 0.0279
11 0,003 0,002
Sum 5.774% 5.562
K = 0.98

Homogeneity = §&§$§ = 96%3%

Solvent: Cyclohexane. Buffer: 753 sodium acetate, 25% acetic acid.

A LA g e A e e

Bihen this sum was calculated, the theoretical values were substi-
tuted for those experimental values which were lower than the thecreticsl.



25

S=chloro~N=neopentyl~l-amylamine hydrochloride. This compound was

prepared from 10U g. (0.58 mole) of S-neopentylamino=l=-pentancl and thi-
onyl chloride by exactly the sume procedure as that described for Z-chloro=-
Neneopeniylethylamine hydrochloride. The crude material wes used directly
in the next step. Three recrystallizations of a amall portion from sbso-
lute ethanol and ether yielded a white, crystalline material melting at
180.7-183.7° (dec.).

Calculated for 010H33ﬁ613: Ionic Cl, 15.6,

Founds Jomie C1, 15,5, 15.7 (Volhard),

8=(5-neopentylaninocamylaming )~6~methoxyquinoline monehydrochloride,

UE_170 4. The free base of this compound wss prepared from 209 g. (1.20
moles) of B-amino-6-methoxyquincline and the erude 5-chloro-N-neopentyl-
l-amylamine hydrochloride by exaetly the same rrocedure as that described
for 8=(2-neopentylumincetibylanino)=6-methoxyquincline. The base was iso=-
lated by distillation; it boiled ant 180-185“/50;1. The monohydrochloride
was prepared by essentially the same procedure asz thut described for the
monohydrobromide of the corresponding propyl compound. 5Sodium chloride
was substituted for sodiuxm dromide in this procedure. After two recrystal-
lizations from water, the salt melted at 188.9-169.5%° (dec.), and weighed
56 g. (22% overall yield besed on the aminoalcohol).

Caleulated for C,uHqoN40Cls G, 65,753 B, 8.76.

Pounds €, 66.00, 65.85; H, B.75, 8.65,.

Homogeneity: 32 98427, Figure 3, and Table 4.
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Table 4

Homogeneity of U 190 ¢

Tube Cptical Density Experimental
Ho. Experimental Theoretical K
0 0.022 0.038
i 0.215 D.218
2 0.545 0.549 0,72
3 0.790 0.790 0.72
4 0.660 G.710 0.67
s 0.375 0.408 0.71
é 0.124 0.147 0.66
7 0.027 0.030 0.76
8 C.00¢ 0.003

Swum 2.904% 2.894

K s 0,72

Homogeneity = %f%%% = »>98127%

Sclvent: Cyclohexane. Buffers 6971 sodium acetste, 31% acetic acid,

2ihen this sum was calculated, the theoretical values were substi-
tuted for those exrerimentsl values which were lower than the theoretical.
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B—(4-naogentylamingbutylamiao)-6-methaxyquinoline monchydroghloride,

Ui 171 9.34 An aqueous solution of 28.5 g. {C.07 mole} of B-(4~amino-
butylamino j~6=methoxyquinoline dihydrochloride hemihydrats3* was made
stréngly alkaline with 25% sodium hydroxide solution and extraected with
two 100 ml. portions of chloroforme The chloroform was removed on =
stean bath. The residue was dissolved in 75 ml. of absolute ethanol,
17.2 g« (0.280 mole) of trimethylacetszldehyde was added and the mixture
wae hydrozenated over Adems catelyst at 2000 pes.i. The reduction re=
quired about one hour. After removal of the catelyst by filtration the
solution was evaporated to dryness on a steam bath. The oily resldue wse

disscolved irn 12 ml. of glacial acetic acid and 100 ml, of water; 20 g. of

80lid sodium chloride was added &nd the mixture was stirred and seratched

until crystallization occcurred. The crude monchydrochleride wasz removed

by filtretion and recrystallized four times from water end finslly from
aleohel and ether. The product weighed 10 g. (41%1), and melted at 197.2-
198.6° (dec.).

Calculated for Clgﬁscﬁsﬁcls C, 64.96;5 H, B.55,.

Founds €, 63.10, 65,023 H, B.45, 8.55,

Homogeneity:S% 9151, Figure 4, and Table 5.

g=(5-isobutylaminoamylaming)=6-methoxyguinoline monohydrobromide,

UM 177 3. The free base of this compound uwas prepared from 50 g. (0.13 mole)

S‘This compound was prrepared in a manner similar to that described
by Cope in a privete communication to Ur. Nathan L. Drake.
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Table %

Homogeneity of ™ 171

Tube Optical Density Tubs Optiesl Density
Koe Experisental Theoreticul lig o Experimental Theoretical
o 0.017 0.000 13 0.550 0.580
1 0.008 0.000 14 0.413 0.417
2 0,009 0.000 1% 0.274 0.254
3 0.012 0.co02 is 0.171 0.130
4 0.020 0.007 17 0.100 0.058
5 0.035 0.024 18 0.056 0.012
é 0.067 0.05¢9 13 0.036 0.000
7 0.140 0.138 20 0.029 0.000
8 0.265 0.268 21 0.022 0.000
§ 0.435 0.435 22 0.023 0.000

10 0.,5%0 0.597 23 0.027 0.000

11 0.5660 0.694 24 0.048 0.Co0

12 0.650 0.586 Sum  4.761% 4,359

K = 0.91

Homogeneity = 4:328 91x5%

el
‘?ni()l

Solvent: C(yclohexane. Buffer:Citrate.

s g

Bihen this sum was caloulated, the theoretical values were substituted
for thoss experimental values which were lower than the {heoretical,
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of B=(S=arincerylumino)=8-metioxyquinoline dihydroehloride trihydrataaﬁ
asnd 19 ge (C.27 mole) of isobutyraldehyde by a procedure escentislly
the same as that desecribed for B8-(4~neopentylaminobutyleomino)=f-meth~
oxyquinoline. The free base was molecularly distilled (pot temperature
160-190°), To a solution of the distillate in an excess of 481 hydro=
bromic acid was added 203 aguecus sodium acetate solution until the
mixture was at pH 5.0. The crysialline monohydrobromide was removed
by filtration, reerystallized once from water and twice from 95% ethe
anol. The product weighed 10 g. (204%), and melted at 175.7=176.9% (dec.).
Caloulated for CjgHaohglBrs G, 57.573 H, T57.
Founds ©, 97.79, 57.70; H, T.61, T.8l.
Ho&egeneiﬁyz32 ?96+¢2;, Figure 5, and Table 6.

2=-methylbutanal. Thie compound was prepared from 202 g. (2.3

moles) of sec~butylearbinol accordingz to the tame procedure as thot
deseribed in the preparatiorn of trimethylacetuldelyde. The preduct
wieghed 5% g. (30ji), and boiled at $1-%3°,

8~ 5=(2-methylbutyleminolamylaming =6-methoxyquinoline monohydrg-

chloride, U¥ 178 4« This compound we: prepared from 50 g. {(0.13 mole)

of 8={5~aminoamylaminc)=é-methoxyquinoline dihydrochloride trihydrate35

and 23 ge (0.87 mole) of 2-methylbutanal by a procedure essentially ihe
same as that described for the preparation of 8~(4-nsopentylaminobutyl-

&uing J=G~methoxyquinoline monohydrochlorides The free base was isolated

gﬁﬁarmun, ‘hesis, University of karyland, Uollege Fark, M¥aryland,
1948. Baldwin, J. Chem. 50c., 2959 (1929).
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Table 6

Homogeneity of UM 197 «

Tube Dptieal Density Experimental
Yo Experimental Thecretical K
¥ 0.002 0.049
1 0.161 0,243
o 0.545 G.048
3 0.741 0.741 0,45
4 0.650 Q.86¢ C.44
5 0.398 0.42C C.44
6 0189 UelES 0.47
7 0.071 0.081 0.53
8 0014 0.Cl4
@ 0.CC0 0.002

1¢ 0.000 0.000

1 6.000 0.000

sSum 2.941% 2.923

K = C.46

, 2,933 ‘ H
'} ¢ it m-!m - ; e
Lomogenelty = : z )e8te

Solvents COyclohexanse Buffers 90, sodium acetate, 10L acetic acid.

By hen this sum was osloulated, the theoretical values were subeti=
tuted for those exrerimental values whieh were lower thun the theorstieal.



34
by melecular Jistillation (pot texpecsture 1280~150%) . ihe salt welghed
14 ge (257), ar? melted at 145.6-1.0.5° {deed).
velculated for DonfigoiglCls G, 85.703 I, Sl.W3.

Founds G, 80,02, 6L.813 H, 9.02, $.04.
Homogeneity1°¢ 9842, Fipure 6, and Table 7.

Sen-butylamirgelepentencl. -~ solution of 31.% ml. of concentra~

ted hydrochloric acid inm 3705 pl. of distilled water was cooled to O-ﬁov
in an lce bath. The ice bath was removed and 126 g. (1.5 moles) of
dihydropyrane was added all at ones. The resulting smixture was stirred
until it became homosgeneous, allowed to stand for ten minutes, and
then cocled in an ige vath to 10-15%., 7o this solution wus added slowly
with cooling 139 g. (1.9 moles) of u=butylamine while the temperature
w.s kept Delow 25% The resulting mixture was hydrogenated over idams
catalyst st 25% and an initial pressurs of 2000 p.s.i. The reduetion
was complete in about two hours. The catalyst wee removed by filtratior,
and the solution was saturated with solid scdium hydroxide. 'The upper
layer wes separated and distilied under reduced pressure. -+ small fore-
run was obtained. The n~butylaminopentanol weighed 147 g. {62%), boiled
at 150-1529/20 mr., and hed a neutral equivalent of 167, 4 small por=
tion was redistilled; it boiled at 155=1:69/26 mnm.
Caloulated for Cghgkls Ne ke, 159,
Founds N. fey 163,

Y=n=butyl-S-chloro-l-amylamine hydrochloride. This compound was

i L s o e N AT &) w3 i s PAREN

prevarsd from thionyl chloride and 117 g. {0.73 moles) of Sen-butyle

smino=l=pentancl in exactly the same manner as that described for
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Table 7

Homogeneity of UrR 178 §

Tube Optiecal Density Experimental
Ko. Experimental Theoretical .4
0 0.014 0,037
1 C.178 0.245
2 0.618 0.735

3 1.350 1.320 0.73
4 1.580 1.580 0.59
8 1.310 1,330 0.55
6 0.725 0.726
7 0.358% 0.341
B 0.148 0.103
¢ 0.040 0.021

10 0.020 0.002

11 0.007 0.000
Sum 6.641% 6.510
Kz 0.60

Homogeneliy = 6,310 = 98 .
gonelty = Ctea1 ° O

Solvent: Cyeclohexane. Buffer: 807 scdium scetate, 207 acetic acid.

&3%hen this sum was caloulated, the theoreticsl values were substi-
tuted for those experimentul values which were lower than the theoretical.
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g=ellioreep=neopentylethylarine vydrocnloride., ke erude mulerisl wap
usen directly in 1he nexl steps eorysitalllization of s smell portion
frop mescluie elbanol wnd etier yielded o white erysitailine materisl

o (ﬁac-?.

ardck melted at S2X.8~280.2
calculated for Ughg lClgs Ieaic vl, 1646.

Founds Jfomic Cl, 16e6, 1646 (Volhard).

g v=n-butylaninosmylanino j=o-methoxy woughydrobromide,

Ui 173 ge The frec buse of this compound was prepared from 43 ge
{l.4 moles; of B-amino-6-methoxyquinoline and the crude N-n=butyles-
chloreo=l-amylamine hydrochloride by exactly the same procedure ac that
described for the preparation of E~{Z-neopentylamincethylaminoc)«=6-
metioxyquinolines It was isolated by distillation at 184-195°/1004 .
io & solution of the base in an excess of 48 hydrobromic acld was
aided 20, aqusous sodium acstate solution until the mixiure wus at
pii De0e The orude monohydrobromide, after two recrystalliszations from
water, melted at 135.6~136.8% (dec.)3 it weighed 32 g. (14) overall
yield from the aminocaleohol).
valculated for Ujghzplalbre ) 57.575 H, T.57.
Founds ©, bT7.80, 5T.683 H, T.17, T.28.
hnmoganﬁitytsa 94%23.e Filgure 7, and Table 8,
S5-n-amylemino-l-pentanel. This compound #ss prepared from 126 gz.
{1.5 moles) of dibydropyrane and 165 g. (1.9 moles) of n-amylamine in
exactly the same manner as that deseridbed for the corresponding butyl
compounde. Tke product weighed 158 g. (61%), and bolled at 164-165°/30 mm.
Calculated for UjglipggNO1 K. .y 173.

Found: Ko ‘io, 174,



OPTICAL  DENSITY

L

FIGURE 7

HOMOGENEITY OF UM

179 Q

0

THEORECTICAL

EXPERIMENTAL

TUBE NUMBER



39
Table 8

Homogeneity of U 17¢ §

Tube Optical Density Expsrimental
Ko. Experimental Theorestical K
0 0.223 O.238
1 0.652 0.666 0.29
2 0.83% 0.839 0.20
3 0.563% 0.627 0.27
4 0,297 C.307
S 0.140 0.103
é 0.065 0.024
7 0.049 0,004
8 c.028 0.C00
b 0.00%7 0.000
10 0.0186 0,000

Sum 2.994% 2.808

K s 0.28

Homogeneity = %&%%% « 54133,

“e

Golvent: C(yclohexans. Buffer: 9%90% sodium amsetete, 1l0% acetic acid,

&.hen thie sum wes caloulated, the theoreticel values were subati-
tuted for those experimental values which were lower than the theoretical.
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B=neazyl=b=chlore~l~=amylarine hydrochloride. This comvound was

rrepared from 129 g. (C.74 mole} of Sen~amylamino=lepentanol and thi-
onyl erloride in exauctly ihe sBame manner as that described for the
preparation of 2=-ghlorv=k-neopsniylethylamine hydroehloride. The erule
material was used directly in the next step. “ecrystallization of a
small portion from sbsolute sthancl and ethar yielded a wihite crysicl~
line waterisl which melted st 229,0-231.6° (dec.).

Calculated for CygplggkGlgs Ionic (€1, 15.8.

Found: Jonic ¢1, 15.7, 15.9 (¥olhard).

8=( S=n=amylaninoamylamine)=f=-methoxyouinoline monchydrobromide,

G 2 A ok Vo i S

U¥ 180 .« The free base of this compound was prepared from 44 g.
(1.4 noles) of 8~umino-b~methoxyquincline and the crude EBen-amyl-S=
chloroasmylamine hydrochloride by exsctly the sume procsdure as that
described for the preparation of 8«{2-nsopeniylamincethylamino)«é«
metroxyquinoline. The free base wae isolated by distillationg it
boiled at 210»220°/EOG‘1. To & sclution of the base in an excess of
4B, bydrovromic zcid was ndded 203 mqueous sodium acetate soluticn
until the mixture waus at pH 5.0, The crude monohydrobromide wa: ree-
moved by filtration and recrystallized once from wuter and taice from
95% ethanol. It weighed 77 g. (27. overall yield from the aminoalcohol),
and mclted at 123.5-124.9°% (dec.).

Caleculated for Uppliggha0Brs €, 58.343 H, 7.80.

Founds C, 2B8.73, SB8.895 K, 7.90, 7.94.

ﬁemogenwity:sg 9413/, Figure ¥, and Table Y.
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Table 9

Homogenelty of U¥ 18C ¢

Tube Optical Density Experimental
No. Experimental Theoretical K
4 0.014 0.C0%

1 0.061 0.058
2 0.150 0.166
3 0.294 0.286 0.4%
4 ©.3235 0.325 0.65
5 0.258 .20 0.55
é 0.178 0.154 0.57
7 0.088 0.083
8 0,030 0.018
$ 0.019 0.003

10 0.000 0.000

i1 0.007 0.000
Sum 1.445% 1.352
K = 0.57

Homogeneity z 12353 '
mogeneity T i 94131

Solvent: Cyeclehexane. Buffer: 837 sodium acetate, 15% soetic acid,

i Y R » La]

Bihen this sum was caleulated, the theoretical values were substi-
tuted for those sxperimental wulues wshich were lower than the theoretical.
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Igovalersldetivdes This compound wus prenared from 176 g. (2.0
mocles) of iscamylalcelel ir eractly ths sasve manner as that described
for the preparation of trimethylaceimldebyde., The product welighed
43 gz (251), and boiled at 90-92°.

triscamylamino=i-pentanol. This compound was prepared from 55 g.
(C.53 mole) of Seauino-l-pentanol®? and 50 z. (0,58 mole) of isovaler-
aldehyde in exactly the swme manner as that described for the prepars=
tion of 3-methoxy=Kenecpenlyle=l-propylamine., 7The desired aminoaleohol
weizhed 65 g« (70L), and boiled at 136-138%/10 mme
Caloulated for U)o KOs he Rey 173,
Foundr N Ley 175

gzghloro=K-igoamyl-l-amylamine hydrochloride. 'his compound vas
prepared from 52 g. (0.3 mole) of S-iscamylamino=l-pentarcl and thionyl
¢hloride in exsctly the sume manner as that described for the prepar-
ation of Z2=-c¢hloro~k~neopentylethylamine hydrochlorides. The crude mat-
erial wes used directly in the next step, Recrystallization of a small
sample from sbsclute ethancl and ether yielded = white crystallinme
material which melted at 221,7-224.1° (deec.).
Caleculated for Cleﬁzaﬂﬂlzt Ionic T1, 1lS.6.
Found; Iomie C1, 15,7, 15.8 (Volhard).

8~(5=igosmylaminoarylamino)-é-methexygquinoline monohydrobromide,

e The free base of this compound was prepared from 104 g.

{0ub s0le) of B-amino=-&é-methoxyquinoline and the S~chloro~li-isocamyl=-l-

amylamine hydrcchloride by exactly the same yrocedure as that described
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for the preparatics of Be{2~neopontylamincetnylamine j=6=methoxyquin-
oline., It was isclated by molecular disitillation {pot temperature
lﬁOﬂl@ﬁe}. To a solutionm of the base in an exeess of constant boiling
hydrobromie acid was added 20/ agquecus sodium acetlate selution until
the mixture wae at pi! 8.0, The crude monohydrotromide was rsmoved by
filtration, After four recrystalliszaticns from water, it melted at
143,3~144.6° (decs), and weighed & g. {5: overall yield based on the
aminoalcohol ).

Galeulated for 320}532&303:-: Ty B8.543 H, T.80.
Found: C, 58,74, HB.BE§ I, T.52, 7.93.
%emag@neityssa 9842, Figure %, and Table 10.

Sei Zepethiyl=3=butyiaming J=lepentancle ¥his compound wes prepared

AN L

Lk

from 68 g. (1.0 mole) of mathyliaopr@pylketene3é and 78 g. (0.54 mole)
of 5~aminop$ntanu133 by exsctly the same procedure ss that described
for the prerarstion ¢f 3~methoxy=-K-mecpentyl-l-propylamine. The de~-
sired aminoalecohol weighed 85 g. (587), and boiled at 130-132°/13 mm.
16 g3M0r Mo Ee, 173,
Founds Ke Zay 174,

Laleulated for C

Beghloro==( 2-methyl=3-butyl)=l-amylemine hydrochloride. This
corpound was prepared frorm 75 g. (0.43 mole) of S<(2-methyl=3-butyl~
amino)=l~pentanol and thionyl chloride by exectly the same procedurs
a8 thut described in the preparation of 2=-ghloro-k-neopentylethylamine

rydrochloride, ‘ihe crude material wae used direetly in the next ster.

AR AR b SEVEREBTB Y B APYA RTINS R VTR S A IR P

360rgania Synthesis, Coll, Vel., II, pe. 408,
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Table 10

lomogenelty of UK 161 3

Tube Cptical Lensity Experimental
Mo« Lxpericental Theoretical K
0 C.C13 Ce023
i C.089 0.0354
2 C.178 0.184 0.40
3 C.217 C.217 0.41
4 0.144 0.18% 0.33
5 0,082 0,083 0.41
é 0.031 0.0386 0.38
7 0.009 0.C09 0.41
8 C.C04 0.002
9 04000 0,000

10 Q.0C0 0.000

11 0.005 0,000

Sum 0.834% 0.837
K 2 0,39

Homogeneit 0.827 +2%
g vt >9842%

Selvent: Cyelokexaune. Buffer: 75. sodium acetate, 25% acetic acid.

®ihen this sum was caloulated, the theoretical values wsre substi-
tuted for those experimental values which were lower than the theoretical.
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Recrystelligation of a small sample from ebsocluts ethsnol and ether
yiclded m white erystaulline materilal which melted at 137.4-138,9°
(dsa.).

Calculated for Gy, HoqkClgs ITonle Ci, 15,.6.

Founds Jonic €1, 15.5, 1%.6 {Volkard).

8*[5*&§:§gigxﬁ:3~butylaminc)amylaminél-5~methcxyqpinelinm EOno=-

kydrobromide, Uk 182 @, The free base of this compound was prepared

from the crude S~chloro~K=(2-methyl-3-butyl)-l-amylamine hydrochloride
and 139 g. (0.8 mole) of B~amino~6-methoxyquinoline in exactly the same
manner as that described for the preparation of Be~(Z-neopsntylamincethyl-
amino )=6~methoxyquinoline, It was isolated by molecular distillation
{(pot temperature 150-170°}. To & solution of the free buse in &n excess
of constsnt boiling hydrobromic acid was added 20% aqueous scdium acetate
solution until the mixturs was at tH $.0. The erude meonohydrobromide was

removed by filtration. After four recrystasllizatione from water, it

weighed 11 g. (7% overall yield bssed on the aminosleohel), and melied at
164.2-165.1° (dec.).

Caleulated for CgnHgolqaCBr: G, 58.543 H, 7.80.

Found: C, 58.54, 58.813 H, 7.68, 7.94.

Homogeneity:32 9712%i. Figure 10, and Table 1ll.

&-l&«{2-methy1*3-butylamiaa)butylamimé\-6-methogxgu1ne;ing mono-

hydrobromide, Uy 183 . The free base of ithis compound wae prepared

from 26 g. (0.3 mole) of methyliso;ropylkstoncgs and 62 g. (0.15 mole)
of 8~{4~aminobutylaminc)=6-methoxyquincline dinydrochloride hemihy-

ératﬁs* by essentially the same yrocedure as that described in the
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Table 11

Homogenaity of ™ 188 4

Tube Drtical Denegity Txrerimental
No. Exverimentsal Theoretiesl .4
0 0.013 0,008
1 0.027 0.0%2
2 0.2C3 0.198 0.71
3 0.407 0.454 0.78
4 0.7C0 C.E861 D.74
% 0.740 0,740 0.75
é 0,539 0,582 0.73
7 0.304 0.305 0.79
8 0.133 0.116
L 0.043 0.020
10 0.015 ©.004
11 0.008 0.000

Sum 3.242% 3.157

XK = 0.96

Homogeneity = %‘%%% = 97427,

Solvent: Oyclohexane. Buffer: 327 godium acetate, 87 mcetic acid.

%%hen this sum was caloulated, the theoretical valuss were substi-
tuted for those experimental values which were lower than the theoretical.
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preparation of B={4eneopertylaminobutylaminoe)=f-methoxyquineline. It
was isolated by moleewlar distillation {pot tempersture 170~180°%). To
a solution of the base in an excese of 4871 hydrobromic ascid wae added
204 aqueous sodium scetate svlutiom until the mixture was at pH 5.0.
The oilly material obtained wze allowed to stund overnight im & refrig-
erater. The now orystallice monohydrobromide wos removed by filtrstion.
After five recrystallizations from water, it melied at 173.4-175.0°
{dec.), and weighed 4.5 g. {(Ti).

Caleculated for OygHaqNs0Br: C, 57.57; H, 7.57.
Founds ©, 57.55, 57.78; B, 7.65, T.67.

ﬁamgeneitynw >98%2%,. Pigure 11, and Table 12.
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Table 12

Homogeneity of UM 1B3 §

Tube Optical Deueity Experimental
koo Experimenial Theoretical K
0 0.028 G.016
1 0.105 O.115
2 0.363 0369 0.69
3 Q710 Q709 0.85
4 0.910 C.310 .64
5 0.796 0.814 0.68
8 0.510 0.521 0,64
7 C.242 0.238 0.68
8 0.093 0.076 0.67
9 0.028 €.018
10 C.008 C.002
11 C.C00 0.00C0

Sum 3.839% 3.786

E = 0.64

Homogeneity = W T ye8x2L,

Solvents (yclohexane., Buffer: El% sodium acetate, 197 acetiec acid,

8ihen this sum was calculated, the theoretical values were substi-
tuted for those expeorimental values which were lower than tie theoretical.
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Title of Thesiss synthetic Antimelarials

Thesis directad by frofessor xathan .. vrske
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Fages in thesis 52, uvords ipn abstract 12C.

The synthesis ¢f eleven potentiel antimalsrial druzs and fourteen
new intsrmediate corrourds is deseribed. All of the drugs orspured
are in ths feaninosuineline series,

seven of the drugs were prepared by the condenssation of the appro=-
priste N-zliylurinosliylhalide hydrohalide with 8~amino=G=metloxyquine=
oline, E&={3~neorentylacinopropylamine)«C=methexycuinoline, 8«{2=nso-
pontylenicoethylanino j=6=methoxyquinoeline, Be=(S-necopeniyluminoamylaming )=
f=methoxyquinoiine, B=(Sen-butylamincamylamine)=6=methoxyquinoline,
E~{ S~n~amylasinoanylanine j=b=neihoxygu.ncline, 8={5-iscamylaminoamyle
aaino j=¢=methoxyquinoiine, and G- b-(z'methyl-3°butylamino}amylaminé]-
Gemethoxynquincline were preparsd im tris msorere The other four drugs
were prepared by the reductive slkylation of the appropriate 8-(W-am-
inoaliylamine ) =o=methoxyquinolice with the proper uldehyde or ketone.
B={4=noopentiylaninebutylamine }=6=meihoxyquinoline, &={5=iscobutylaminc~
amylamine j=6=methoxyquineline, 8-[%-t2~m6thylbutylamina}amyl&miﬂé]~6~
metioxyquineline and 8-[%-lZ-mathyl-ﬁ-butyl&m&ao)hutyl&miné]~6~mathoxy-
quincliine were prepared in this manner.

1he following new compounds were prepared as inilersmediates for

the syninesis of the above drugss 3=msihoxy-N-necrnentyl=l=gpropylamine,



3-bromo=N-neopentyl-lepropylamine hydrobromide, 2=neopentylaminoethancl,
2=ghlore~Neneopentylethylamine hydrochloride, S5-neopentylamino~l-pen=-
tanol, l-chleoro~N-neopentyl=b-emylumine hydrochloride, Se=n-butylamino-
lepentanocl, Fen=btuiylebechloro~le-amylamine hydrochloride, Se-n~samylsmino~
l~pentenol, Nen-amylebechlorgelwamylamine hydrechloride, S-iscamyl~-
arinoe=l=pentancl, S=ghloro-k-iscamyl-l-amylamine hydrochloride, 5-(2-
methyl=-3=butylamino }=l+pentancl, and S~chloero=i=(Z2-methyl=3-buiylaminoe )=

lesaylaxice hydrochloride,
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