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l. 

l. IHTRODUOTIOS 

An attempt has been made by others1 to synthesize 

XVI 

XVI Oamoquin 

with the p:rospoot of obtaining an analogue of' tho anti-

malarial, Oamoqutn2 , which might be even more prom1s10;1. Ite 

formula possasues moT'e of the structuT'al features ttequit'ed. 

to:r gomatoo1dal aotiv1ty by th$ SohijnhBrer theory3 than does 

Oamoqu1n. 

Despite the earlier- unsuooesatul attempts1 to 

obtain XVI, tho inten:oediate III was so-reened for posnible 

antimalarial o.otiv1ty because it, too, possesses th& 

atruotu:ral features tor 1ntr1ns1o effeotiveness tteQuired by 

th.e Soh8nn8far tbeory. Ill was found to nave antimalarial 

activity in avian malaria; howevei-, the aot1v1ty found in an 

impure sample of III appeared to diminish appreoiably- ur>on

pup1f1oat1on. Oonoem1ng the effectiveness of the impure Ill 
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Dr. Paulo. Thompson, pharmaoologist of Parke, Davis&: Co., 

said: 0 At even the MED ,Lminimal effective dosiT the 

parasites are completely annihilated. Indeed, it is diffi-

cult to find even traces of pnrsai tes in the blood smears.'' 

The problem of the activity of impure III could 

perhaps be resolved into two possibilities; 

l. Activity of an impurity, either a by-product 

or stal'ting material which was ca?'ried along in the reaction. 

2. Activity inherent in the compound itself with 

the observed decrease in activity a.ttributable to vaga.ries 

in the method of phaI'!nacological testing. 

Thus it seemed advisable to investigate 

thoroughly both the chemical and phamaoological aspects of 

the lead. The phe.rmacologico.1 studies were to be conducted 

by Dr. Thompson. 

The objective or the present chemical studies 

includes the synthesis or XVI and the analogous con1pounds, 

XXVI and XXXII, all designed as possible antimalarial agents, 

as well as otber derivatives and relatives of III such as 

XLVII, XLIX, a, LIII, LVI, end LIX. 
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XXXII 

XLIX 

HGOO
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LVI LIX 

Thesa latter compounds, XLVII to LIX, 1nolu.eive, 
might be e.xpeotedto possess amebao1dal activity, since they 

have structural resemblance to well known ar.nebaoides such as 

V'iotorin, D1odoqu1n, and Oh1nio!'on. 

Vlororm D1odoqu1n Oh1niofon 
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Further, beonuse or the known e.mebacida.l activity 

or the 4-aminoquinoline antimalaxaialsZ+ (:rep~esented b;r 

Cam.oquin), 1 t was deoided to prepare such a cornpound as 
LXXIV which not only is a 4-aminoquinoline but also possesses 

LXXIV 

the quinolinol nucleus of the .amebecidest XLVII to LIX. 

Thus, LXXIV ts ·a hybttid of both the compounds synthesized 

fol' antimalarial and for amebac1de.l purposes in the present 

studies. The biolo~ioal activity or suoh a product would, 

thettefore, be of considerable intel'oat. 



II• HISTORICAL 

Antimalarial Agenta.5,6 

Great progress outside the field of chemotherapy 

has been made 1-q. the fight against human malaria with the 

widespread use or. the rti,volutionary 1naect1c1de, DDT, for 

killing anophe11re mosquitoes. While such preventive 

measures are important, they neither solve the problem nor · 

eliminate the need for improved antimalal"ial drugs Which 

will be highly effective against the disease and yet only 

slightly toxic to the patient. 

The four parasites whioh cause human malaria are 

Plasmodium malariae, P. ova.le, l,. ·1'alcipa:rum1 and P. vivax. 

Only malarias .caused by the le.st two.species will be 

considered 1n this.discussion because ot their paramount 

importance, ~, falciparum is the oausative parasite in 

malignant tertian malaria. Its attacks which maybe i'e.ta.l 

are charaoterized by an increase in temperature every 36-48 
hours. The symptoms, it properly t~eated, are unlikely to 

recur. P. viva.x 1s the causative parasite in benign tertian 

malaria. Its attacks are seldom fatal and have 36-hour 
rises in temperature .. . . The symptoms recul' periodically, often 

over long . lapses oi' time. 

The Peruvian aborigines used the back or the 

c1nohona tree empirically to treat malaria. The spread or 



the use of the drug extract over Europe led to the 

isolation ot the active ingredient, quinine, in 1820 by
~l'J Cc!vr"' Tov, 

Pelletie}l• Methylene blue was the first synthetio drug 

6. 

to exhibit antimalarial activity experimentally, in the 

laboratories of Ehrlich. This key observation mushroomed 

i~to the healthy researoh program of the I. G. Farbenindustrie 

which produced the following active synthetic plasrnodioides: 

pamaqu1ne (Plasmochina). 1n 1924, quinaottine (Atabrine) 1n 

1930, and finally the 4--aminoguinoline group including 

chloroquine (Resoehin) in 1939. In the progress of this pro-

gram, the Ge:rman workers produced and tested over 1200 

compounds. 

Plasmochin Ats.brine 

Clf30•0) 
-OHOID 

e
Quinine Chloroquine 

a. It should be noted that trade names.are capitalized. In 
the present discussion, the most commonly known name, either 
trade or gene~ic, is used. 



Aftei- the outbrea.k ot Wo:rld Wa?J II, a treme.ndous 

integrated p-rogram. was launched by the GO/ ernment ot' the 

United States undel9 the Office ot Scientific Research and 

Development to x--e-eve.lue.te the German discoveries and to 

synthesize a substitute fop quinS.ne since the main sources 

of the latter drug, 1nclu.d1ng the Netherlands Indies, bad 

fallen to the Japanese. Th~ net result of the war work has 

been sum.rnarized in a th~ee volume monogttaph. 7 
The practical re-evaluation ot the German com-

pounds eetablisned the fact that the I. o. Fa.rben antimalarial 

dl'Ugs, which were open to Allied manufacture s1noe they were 

produced befol"e the outbreak of the war, wette sufficiently 

effective to control human malaria.> Atab:r1ne was declared 

to be super1ol' to quinine chemothettapeut1oally although its 

use imparted a yellow tint to the skin. ·p1asmochin was found 

to cure vivax malaria but was too toxic tor general use. 

Ohloroqu1ne was even mo:-re effective and useful than the 

Germans had repol"ted originally. 

One of the synthetic antimalarials produced in the 

United States undet' the war program was pentaquine, an 8-
aminoquinoline which is structurally similar to Plasmooh1n. 

Pentaquine 
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This drug, used in conjunction with quinine and administered 

under close supervision in a hospital, will cure the 

relapsing type of malaria. The ~-aminoquinolines, 

represented by chloroquine, are considered to be superior 

in vivax malaria to Atabrine, essentially a 4-aminobenzo-

quinoline. 

Towe.rd the end of World War II, the British intro-

duced an inexpensive, nontoxic drug named ohlorguanide 

(Ps.ludrine), which presented a startling development since 

Paludrine 

it 1s a prophylactic for faloiparum malaria and a partial 

prophylactic for vivax malaria.8 In addition, the structure 

or Paludrine is completely different from that of any of the 

plasmodicidal compounds previously known. Unfortunately, 

Pe.ludrine does not possess action rapid enough to ·control an 

acute attack of the disease, 9 and it also shows a definite 

tendenoy to lose its effeotiveness against certain species 

of the protozoan parasite.10 Fu:rthermore, it does not cure 

relapsing malaria caused by Plasmodium vivax. 

Many of the more important antimalarials which 

have successfully withstood clinical trial contain the 
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quinoline or benzoquinoline nucleus • . Paludrine is a notable 

exception. The quinoline derivatives are generally con-

sidered to be the drugs of choice in the t!'eatment of male.ria 

except where a true prophylactic is desired, Further, the 

4-aminoquinolines are administered for an acute attack of 

malaria (i'alciparum); a combination or an 8-aminoquinoline 

and quinine to~ relapsing malaria (vivax.). 

One of the 4-aminoquinolines which has shown 

exceptional activity against avian and human malaria is 

Orunoquin2 • Since Oamoquin is a phenolic Mannich base, a 

Camoquin 

logical step forward in the chemotherapy of this family of 

drugs would be the synthesis of various quinolyl Mannich 

bases, several of which are discussed in later sections. 
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Amebacidal Agentsll,-12, 13 

Amebiasis is a disease caused by invasion of the 

tissues of man by the pathogenic· ameba; Endameba histolytio•a. 

The parasite 1s carried f-romman to man by f'ood or drink 

Which is inf"ested withthe cyst form of its lif'e cycle. 

The motile f'o~s of the parasite are activated in the large 

intestine and invade the tissues by boring through the mucosa 

of the intestinal wall. The parasite may then cause abscess 
'

formation,most often in the liver but occasionally in the 

brain, lungs or kidneys. Thus the toxic manifestations of 

amebiasis may be divided into two groups: those caused by 

gastrio ·upset _and those caused by abscess formation. 

The disease is world-wide and has been particularly 

troublesome during war. About 5 to 10 per oent of the 

population of' the United States is said to be infected, 

either as, active cases or as carriers~ Amebiasis is endemic 

1n the southern states. 

The causative organism, Endameba histolytioa, was 

discovered in 1875 by LBsoh in the dysenteric st,ools of a 
.

patient in St. Petersburg. Emetine, which was d.etected in 
; f.~C~c.. \::,~-r'i< '4v4. W- <1•ra_eY1J.lll · 

by Pelletier,,~n i817, was first used extensively 

in dysentery and hepatitis by Rogers in 1922. Many drugs 

have been used in amebiasis since that time but no single drug 

has proved consistently acceptable ohemotherapeutically in 

both phases of amebiasis. 
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Among the quinoline derivatives Whioh have been 

introduced for treating intestinal ameblasis are Ohiniof'on, 

Vioform, and Dio<ioquin. . All these drugs are of the siune

Ohiniof'on 

Emetine.51 

OCH-
3

. OCH'.. 3

Nl Iw
V1o.form 

Diodoquin 

order or effectiveness and are quite non-toxic. While the 

qui.nol1nes are excellent remedies for intestinal amebiasis, 

no one drug is effective in every easel~. The efficiency of 

the compounds 1s said to be due to the available halogen 

·content. Among other non-quinoline drugs used are the 

pentava.lent arsenicals: Oarbaztsone, Treparsol., Acetarsone, 

and Milibis. 

For many years the only drug used consistently for 

extraintestlnal lesions was emetinelS. Surgery was often 
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resorted to bec·ause of the lack of proper chemotherapeutic 

relief. · .·· Although emetine relieves abo ut ·85 per cent of the 

acute symptoms, the number of cured cases ranges only from 

10 to 15 per centlt-0 ,13,15. Further, the patie•nt ·should be 

hospitalized during the course of' treatment because .of ·the 

toxicity of the drug. ntany ~f the alkaloids which are 

effective amebaoidea are also cardiac ·poisons ·(conessine; 

etc.)17 • . 

Reports of the use of antibiotics in the ,treatment 

of amebiasi s have appeared lately18• Penicillin,· aureomycin, 

and bacitracin have been ,founa to be active. Although 

information about clinical results of the antibiotics ·1s . 

fragmentary, it is to be expected that thei:i:t chief use would 

probably be odnfined to combatting ·secondary bacterial 

infections which invariably accompany amebaeidal infection. 

In the . le.st ·rew years, certain arit1ms.le.rial drugs, 

of which the 4,-aminoquinolinesshould be mentioned, have 

exhibited effectiveness in hepatic amebiasis4-. Ohloroq~ine 

has been proved clinically to be at least as effect! ve as • 

emetine and much less toxic. While the 4--aminoquinolines 

have ·shown usefulness · 1n extra1ntest1nal ameb1as1s, an ·. 

intestinal amebacide is needed as an adjunct for complete 

therapy. With these tacts in.mind, the hybridization of the 

salient features of Oamoquin or chloroquine with those of 

Diodoquin or Vioform would be of great interest. Recently, 
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the 7-iodo derivative of chloroquine has been reported to 

have appreciable amebaeidal activityl9. 



III. THEORETICAL 

Quinolinol Antimalarials 

It is generally agreed that no single mechanism 

accounts for the prophylactic. suppressive, or curative 

action of all the various antimalarial drugs e.gainst the 

gamut of strains of species of causative parasites in 

different hosts. An insight into a possible theory whioh 

may account for activity of the 8".".aminoquinol1nes and their 
,;,t .

relatives was deduced from the observation that 

methemoglobinemia is a common I'esult of the introduction 

of these drugs into animals • .Methemoglobinemia (presence 

of an oxidized form ot oxyhemoglobin 1n the blood) is also 

caused by the ingestion of aniline and many of its congeners. ,-,
The oxidative degradation of aniline is postulated to pro-

ceed through the ortho and para hydroxy forms and then to 

the quinonimines which are the toxic products. 

The extensive degradation of plasmodioides when 

metabolized is well known. Plasmoohin has exhibited much 

greater antimalarial activity in in vivo tests than in 

in vitro tests, thus suggesting that an active degradation 

product or process might be the source of activity. 8-
. ' ; 

Aminoqu1nol1nes oan form quinonimines similar to those 

derived from aniline. Only the 4-, 6-; and 8-aminoquinolines 

of the seven possible isomers were found to have antimalarial 
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OH 
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aotivity., SohBM8fer3 postulated that the reason for this 

experimental fact was that only these three am.inoquinolines 

had the structures necessary to form possible quinonimines. 

Although there are several anomalies to the · 

SohBnhBfertheory, an overwhelming proportion or derivatives 

show activities which support the theory. Aoylation of the 

aromatic secondary amino groups of 8--aminoquinoline derivatives 

completely obliterates the activity of the parent. 

Substituents in the positions vital tor quinoidation also 

diminish e.otivity. Substituents, suoh as the ·methoxyl group, 

which might · aid quinoidation increase activity. Therefore, 

the Soh8nh8fer theory appears attractive in explaining anti-

malarial activity if full cognizance of the limitations ot 
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th.e tileoey and the complexity of antimalarial activity is 

maintained • 

. Several compounds which were to be synthesized 1n 

the present studies possessed systems which would easily 

lead to qu1nonimine fonns.tion. In addition,. all were to 

contain the Mannioh base side chain in ottder to obtain a 

satisfactory physiologic,al distribution of the dNg through 

greater solubility. Oompound XVI is a close congener of 
Oamoqu1n, a good suppressive 

Otf '

(C2'15)2NXlll2-oo 

XVI Camoqu1n 

Compound XXVI is a hybl'id or the 8-aminoqu!noline with the 

XXVI XXXII 



4.-aminoquinoline dx-ugs • . thus combining potential gametooidal 

and suppressive activity by the hybr1dize.t1on. Compound 

XXXII would be similar to XXVI; however the hydroxyl group 

meta to the quinolylamino group would not be as favorable 
' 'te> facile quinoidat:lon as the situation whioh the para 

hydroxyl groups present in compounds XVI and XXVI. A lowei-

act1 vi ty in com.pound III would be interesting fx-om. the view-

point of the Scn&nharer theotty. 

"Quinolinol Amebae1des 

A wide vatt1ety of drugs has been used to treat 

various cases of ameb1as1s. Exa.1ination of' these drugs 

l"eveals the widespread use of.' quinoline derivatives and the 

preference of physicians for them. The a1nebscidal actio.11 ot 
the qu1nol1ne drugs is usually attributed to an aotive halogen . 

atom or perhaps an alkoxyl group together with the overall 

quinoiine structure. Often a solubilizing group is present 

to enable the drug to reach the site of action. Ohiniofon 

1s a good example or an intestinal amebaclde. The iodine 

I 

Ch1n1ofon Ohloroqulne 
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atom is undoubtedly the toxioant. The sulfonio aoid radical 

is the solubil1zing gl'Oup. The group 9f compounds 1n the 

present work follow this same pattern by cornbining a toxioant 

halogen atom with a solubilizing Manni.oh side chain. bot.h 

substituted in the benzenold ring of quinoline., These 

compounds are or the following type: 

Chloroquine has shown great progress in the ohemo-

thol"a.py- of e.xtraintestinal amebiasis and is gradually replacing 

the toxic emet1ne. No theory has been postulated for the 

action of extra1ntest1nal amebaoides. Chloroquine, however, 

tits into the same stttuotu~al pettettnas do the intestinal 

drugs. The ohloro atom is poasibly the toxic atom while the 

noval diamine aide ohs.in is the group which assures physio• 

logical distribution of the drug. While the foregoing 

analysis of qu1nol1ne amebacides perhaps oversimplifies the 

o.otual mode of e.ct1on or the drugs, suoh analysis might be 

valuable in the synthesis of more general, non-toxic amebao1des. 

A hypr1dizat1on of chloroquine or Oamoquin with 
\ 

Diodoquin or Ch1n1ofon in a structure such as LXXIV might 
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produce a compound wnich' ·would be active 1n both phases ot . 
amebies1s. -

LXXIV 
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IV. · DISCUSSION 

Quinolinol Antimalarials 

~ource ot Activitl of Impure .5•A.~~n~-,l-diethyl~minometht~~ 

8-guinolinol .Trih;rdroohloride.,III) 

A

I 

::;5)2NH RQQ 
,, 3
0

· II

.3H01 

Ill

As stated in the Introduction, an imnure sari1ple 

or III exhibited exceptional antimalal'.ial activity. In the 

chemical investigation ot the source of the activity, it wa~ 

decided to attempt to prepare for antimalarial testing the 

compounds actually used ns intermediates in . the original 

synthesis an~ those which might result as by-products. 

Further, it was decided also to prepare III by a route 

different t'rom the or1g1nnl, to :repeat the. original s;ynthesie 

in order to obta.1n an irnpure sa"llple or III as well as a very 

pure sample of III. The pharmacological comparison of these 

three samples would be very -revealing. 
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B 

IV V VI I 

During tile prepara.t1on of an important intermediate, 

5•a.cetam1do--8-qu1nolinol 20 (I), trouble was ·. eno9untered in 

the reduot1on. and subsequent aoetyla:~1on of 5-ni troso-8-

qu1no11nol21 (V). Oatalytic reduction and oonoomitant 

acetyle.tion or V was suooessful 1n small quantities as indi-

cated in equation B. 

CO):~ oD~O)
NHAo-· NHAo

V VII VIII I 

: The most consistent productive method or pl"epa_ring 

I was l'eduation of V chem1oally by the method of von 
Kostaneck12lb followed by acetylation in -watel' Vl1th two moles 

ot sodium aoetate and two moles or acetic anhydride. The 
O,N-diacetyl ,.derivative ·(VIII) separated initially from the 
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acetylat1on mixture, but the 0-aoetyl group was removed 

easily by the addition or concentrated ammonium hydroxide 

to yield the desired compound (I). I could be puri!'ied with 

difrioulty but the crude material was usually sufficiently 

pure to be used in further reaction. 

D

I 

I 

HCHO 
HOAo 

NHAo NHAo

IX 

/.C5R1oNff 

X

In, the course of the ot'iginal reaction (A), a 

small amount of insoluble ma.tel'ial was recovered which was 

thought to be either 7, 7' -methylene-bis- (5-aoetamido-8- · 

qu1nol1nol) (IX) or its deaoetylated relative. IX was pre-

pared by two m.ethods: condensation of two moles or I w1th 

paraformaldehyde · in acetic acid (D) and alkyle.tion or I with 

S-ac etami do-7- ( l •pi peridyl1nethyl) "."8-gui no lino 1 ( X) (equation 

E). IX was insoluble in common solvents and decomposed 
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siowly at high temPeratu~es ( above 300°). Attempted 

deacetylation of IX in coneentro.ted nydrochlozs1o acid 

resulted. iti a ·tan s~li,d precipitating d1reetly from the· acid 

soiutro'n after . a short refluxing period'. This product. whioh 
. . .

is apparently only- the hydrochloride o:r IX• · seemed identical 

with the hyd.~ochloride made by dissolving IX in a •minimum o·f 

concentrated hydrooblor1o acid and precipitating it with 

acetone. Deaoetylation of ;tX in alkali resulted.in dark, 

decompos1 tion products. Since. the bis products were very 

insoluble and had ve'l!'y little activity (see paged.'), work 

along this line was discontinued~ 

F 

l 

HCHO . 

>
.2HC1 

XI 

An 1ntel"tned1ate which might be present as an 

impurity- in the impure Ill and thus might account .for tne 
antimalarial activity 1s 5-acetam1do-7-d1ethylaminomethyl-8-

qu1nolinol (XI). . XI was not isolated in the or1g1 nal 

reaction and could not be obtained in a crystalline state 

but its dihydi-ochlor1de was ceystallized with d1tficulty. 

The p1per1dylmetllyl (X) analogue was isol~ted very-easily 

as the tree base (Equation G). However. both of these Mannich 



bases were inactive Pharmacoloi;ioally. 

G 00 
NHAo 

I XII · 

An impure sample (XIIe.) or .5-amino-7-(l-p1peridyl-

methyl)-8-qu1nolinol tr1hydroohlo:r1de (XII.) was submitted 

for antimalarial testing along with a purified sample (Xllb). 

The two samples had. similar activities (page 25). This 

piperidyl compound should be similar, phamaoologically, to 

the diethylam1ne analogue (III)•-the product which inspired 

these studies. 

OH 

aQO· 
0 ' '

V XIII XIV IIIa 

As an intermediate in an nlterna.te synthesis ot III, 

$-nitro-8-quinol1nol2lb,22 (XIII) was prepared by oxidation 

ot V with nitric acid. • . _ 7-D1ethylaminomethyl-.$-n1tro-8-



qu1nol1nol a (XIV) was then .· Qbtained in a s .tande.rd Manni oh 

reaction and i-eduoed with i":r-eshly.prepa'l'ad Raney nickel 

catalyst in glao1el acetic acid. Air must be carefully kept 

from the · free ba.se to keep ·oxida.t1on at a minimum. III made 

by this alternate :rout~ was designated Illa for comparison 

pui-poees. 

Finally, reaction A was iepea.ted to obtain an 

impure sample o_f l.tI (IIlb) and a carefully purified sample 

(IIIo) ot the same compound. l'hal'!llacologioal oomr,attison or 
these three samples (IIIa, b, and o) indicated the same order 

of activity for each. Therefore, the aonolusion was reached 

that the activity is inherent in the compound .. ,-1tsel!', and, 

further, as admitted by the phal'ntaaologist, the apparent 

"dec?'ense in activity'' may actually be attributable to 

vagaries in the test method. 

a · Later, · 1 t Wf:ls lee.med that XIV had 'been prepared earlier 
. as the monohydroohloride · (m.p. 204-20$0123 fo-r another 

pull)ose by Dr. w. F. Holcomb ot Parke, Davis & Oo. 
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Antimalarial activities 

Sam:ele LO s Sample LG ·. s 
I L0.07$ X c:._o.01s

IIIa o.45 VIII . c.. 0.01s 
IIIb 0.61 XI l 0.075 
IIIo o.$3 XIIa 0.28 

IX.2H01 I. o. 14 XIIb 0.28 

IX ( O~lS XIV . L0.3 

Original impure II.I 1.3 

The antimalarial testing was carried out by

· Or. Paul o. Thompsorl ot Parke• Davis . & Oo. The numbers 
,n-e are quine equivalents as determined in malaria caused by

Plasmodium lophurae, induced in the chick. The excellent 

agreement of ef.fectiveness by III (samples· a, band c) 

indicates that the oompound (III) is a.bout half' as active 
\"Itas quine in the test. The conclusion that the original, 

unusual activity is anomalous is confirmed further by the 

identical activities ot the analo~ue XII (samples a e.nd b). 



'
2•( 7-0hloro;..1+:-gui~oly;lamino )-7- (l-Eioe:ridylmethyl )-8-

9uinolin9l . (XVIII~ • 

(C2H5)~CH2 
I 

27. 

One ot the prime objects of this investigation 

which .has already been discussed was the synthesis ot XVI, 

a quinoline analogue of the well known Camoquin. Former 

attempts1 to prepare XVI by the reaction reproduced above (I) 

were unsuccessful. The failure of this approaoh was con-

firmed; however, an alternate method (J). consisting of 

synthesis of the diquinolylamine skeleton and then use of the 

Mannioh reaction proved sat1sfactol'1• 

.2HC1 

J

VII 
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VII · was · condensed easily with lf., 7-d1chloroqu11'loline 

(XV) to yield 5- ( 7-chloro-q.-quinolyla.-nlno )-8-quinolinol 

dlhydrochloride hemihvdrate (XVII). While XVII would not 
. .

form a Mannioh base undatt the experlmente.l conditions 

commonly used. its free base reacted readily in aloohol; 

more difficultly in glaoial aoetio acid. The yields are 

excellent if the starting material (1.e. the base·· of XV'II) 

is pure. XVIII is a. white, oeystalline compound which is 

soluble in dilute hydrochloric acid and insoluble in dilute 

sodium hydroxide solution. The piperidylmethyl derivative 

was t'onned because lt is usually more easily crystallized 

than the diethylaminomethyl Mannioh base. Tne latter 

compound should be ~a.sily prepared in a similar manner.; 

XVIII was found to have a quinine equ1 vs.lent of · · · 

3~2 in avian malaria. It also was quite non-toxic si.noe 

1 t was batter tolerated 1n the chick than Oamoquin. Thus 

XVIII has a :ttelativaly high therapeutic index. 



d-(7-0hloro-tt-:.~uinol:ylamino)-6-(1-21eerld:ylmeth1l)-~-· . 

guin(?,,~lnol (XX\TI). 

··02· •. HOAc 
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XXIII XXIV . XV .· 

Cloo
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XXV XXVI 
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· XXII 
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The preparation of XXVI was .carried out in order 

to obtain a position isomer of XVIII which would also he.ve 

structural featuresnecessAry to satisfy the requirements 

of'theSchBnh~fer theory. XX.VI might also be regarded as a 

hybrid of the 4,-amino _and 8-am1no quinoline antimalarials. 

8-Nitro-5-quinollnol (XXIII), an important inter-

mediate in this synthesis, was prepared with several 

modifications acoording to the :1:nstructions of Fuson ll a12i4--. 
In the preparation of 2-nitr-o-5-chloroacetanilide (XXI), the 

nitration mixture must be allowed to oome to room temperature 

slowly with stirring in order to cl-roumvent an explosion. 
' .

The Skraup x-eaction 01'l 2-ni tro-5-chloroe.niline has 

been the method of choice tor the preparation or 5-chloro-8-

ni tro-quinoline (XXII). Neither the original method or 
"Fourneaou2.S nor a modifiofltio~ of Lutz 'll ''a126 pI'oved 

satisfactory however. A tine solution was found by the use 

of the Manske modif1oation27 or the Skraup reaction whioh 

employs an acetan111de (.XXI) ns strn•ting material. The 

yields are consistantly 60 ... 70 per cent if' the procedure 

outlined in the Expe~imental section is followed careru111. 

The hydrolysis of' XXII was car~1ed out in one 

step with alcohol1o potassium hydroxide., This reaotion did 

not prove applicable to quantit1ea of over two grams of , 

XXII. 
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L •· C~1olf:CH2·~
6H~ .

XXVII 

The Mannich reaction was cart'ied out with XXIII 

as ·atarting material~ The preparation is very teqious due 
. . 

. . . 

to the extremely low solubility otXXIII in ethanol. XXVII 

was thought to be a. potent1al .amebac1de, aside from its 

value as an interm$diate • . 

XXIII was reduced with stannous chloride and con-

centre.ted hydroohloric aoid •in essentially the same manner 

es VI. The yleld of 8~am1no•$-qu1nol1nol dihydrochloride 

(XXIV) was 70-75 per oe~t. XXIV was 'previously .reported as 
the sulfate .prepared .by an electrolytic Nduat1on20a,28. 
The various am1noqu1nol1nolhydrochlor1des uEJed in this work 
were extremely hard to purify due to extensive oxidation and 

were often used in subsequent reactions in the orude torm. 

The condensation of XXIV with XV was accomplished 

easily to pl'oduce a yellow, cottony compound which was more 

soluble in ethanol ·than its isomer (XVIII). 

Although the r-ree base of 5-(7-ohloro-4-

quinolylamino) .:.8-quinolinol dihydroohloride herllihydrate 

(XXV) could not be isolated, the Mannion reaction with XXV 

and three rnoles ot pipettidine was successful. The ·boautitul 
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yellow ceystals are soluble .in dilute hydttochloric acid 

and insoluble in dilute sodium hydroxide solution. XXVI 

has a quinine equivalent of 0.15 1n avian malaria. These 
. . .

results are rather disappointing; however, the .fact that · 

some antimalarial activity is priesent is interesting. 

Attempted Prep~ration of 8-!7-Chloro-4-guil'}.ol:v:lamino )-5-
jl-piperidilmethil)-6-guinolinol (XXXII). 

XXVIII XXIX. XXX.

0100 
NH.2HCl.

. /yw~ 
aoU) 

Manni.ch
I ) 
\

XXXI XXXII · 

An attempt was made to prepare XX.XII, a .third 

isomex- of XXVI and XVIII. This compound would be interest- . 

ing with respect to 1ts . pharmaoolog1aal activity. It does 
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not tulf'ill tbe Soh8n..1'.~fer- precepts as completely as 1 ts 

other two isomers because· of the meta position of the 

hyd:r()xyl ,group in relation to the 8-amino group. Such 

position would prevent the facile q_uinoidation whioh is 

possible in XXIII and XXVI. 

8-nitro-6-qu1nol1nol (:X.Xtx)29, obtained by 

demethylation ot the oommaroially available 6-methoxy-8-

nititoquinoline, was reduced in the standard method with 

stannous chloride and concentrated hydroohlorie aoid to 
' . .

produce 8-amino•b-qutnolinol d1hydroohlo:r1de (XXX). The 

base ot XXX was previously p:repared by re~uction or the 
. '

proper coupled diazo.compound by .Matheus30 who also 

desc?'ibed formation of the hydrochloride but neglected to 

give a rnelti.ng point. 

The condensation of XXX with XV was readily carried 

out but x,epeated attempts to obtain the Ma.nnioh base of 

XXXI, even employing high dilution technique, resulted in an 

insoluble, yellow powder which decomposed at high tempera.tux,es 

and is p~obably the bis. compound (XX.XIII). · 

OH2 ,
XXXIII 
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Manniolt 
N

XXIX XXXIV 

The lliannioh reaction was carried out with XXI.X 
in the standard manner to obtain XX.XIV, an congener of two 

compounds previously p?'epa.red (XIV and XX\fll). Perhaps 

later work will show that it oan be employed in the 

preparation of a type XXXII compound. 

h.-(y.-Ohloroanilino)-1-(1-piperid;rlmethil)-8-g~inolinol (XLV). 

o~2 yOOC!2H5 (5 NH~OOCT2'{5 
0 CH2 \\ .co CH"

I 

COOC2H-5 ~O,C~5

xx.xv XX.XVI XX.XVII 

co .. OH

XXXVIII XX.XIX XL



XLI 

co Os81offl! 

NH:'. 2H-tn.~

Minnich 

XLIV XLV 

a~
Cl 

XLIII 

. XVL is an isomer of Oamoquin which does not possess

a system which would facilitate quinonimine rortnation 

suggested by the Sob8nhBrertheory as readily as several or 

the preceding compounds (!II, XVIII, XXVI}; however it is 

interesting in its own right s1noe it 1s a position isoiue:r 

or a Oamoquin homologue. 

4-0hlo:ro-8-methoxyquinoline.31' (XLI) has been made 

by the ethoxymethylenems.lonic estett (E~ME) synthesis using 

.2.-anlstdine e.s starting mate:r!s.1. Since the sodium salt of 

oxs.lacetio e11ter (XXXVI) is readily available, the modified 
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Conrs.d-Limpach synthes1a32 was utilized to prepare the . · 

desired 1ntenned1ate (XLI) • It was found that th.e overall 

yield was much lower than that reported by Lauer who used 

the "EM'11E" method.

XLI was hydrolyzed with 60 per cent sulfuric 

aoidl) to obtain 44'."ohlo:ro-8-quinolinol (XLII) which is, 

contrar-y to expectations, only slightly soluble in.$ per cent 

sod1u.~ hydroxide solution. 

n.-Ohloroan111ne (XLIII) .was condensed with XLII 1n 

the standard manner by reflwtlng 1n ethanol. The product, 

4-C4-chl,oroan111no)-8-qu1nol1nol hydi-oohloride (XLIV), is 

slightly· soluble in water. It is quite soluble in ethanol 

but isopropanol we.a found to be pt'eferable tor recrystalli-

zation. The Maruiioh base of XLIV was prepared by using two 

moles of p1per1dine to obtain the desired product, xtv. 

Q,u1nol1nol Aroebaci des

'l'lie Manuich bases of several halogen substituted 

quinolinols .were prepared in accordance with the pattern 

suggested previously, 1.e., . that such compounds would .contain 

.a solub111z1ng group substituted in the halogenated. qu1nol1nol 

skeleton which has been proved effective in ameb1as1s 

(Vioform, Oh1n1ofon, etc.). 
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,2-Halo-~-gu~,.!lOlino 1s

XLVI XLVII 

00. 
.

. .

Br2 ,, 00 ((02If5. )2NUH2
.--'-7> . 
Mannich 

Br . ··

_.IV . . XLVIII . XLIX 

The .$-ohlOl'O- (XLVII) and 5-bromo-quinolinol · (XLIX) 
·. . ' -

Mannich bases we~s synthesized; however the .$•1odo .congener · 

could not be isolated. After several attempts at both 

iodinating 7•p1per1dylmethyl-8-quinolinol34 . and 'using :the 

Mann1eh reaotionwith .$•1odo:.8.qu1.nol1no1.3.$, the oonolus1on 

was reached _that this most 1ntere$ting ·member of the .series 

was too hygroscopic to be .1 solated 1n a cr7stalline state. · 

(The fluoro analogue has also been prepared by Dr. Arthur 

Helin of the Chemistry Department.) In preliminary 

amebacidal tests at the Ps.rlu,- Davia & O.o. laboratories, 

XLVII and XLIX have exhibited fairly good ·activity •. 
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8-0blovo-6-methoxyqu1nol1ne (LI) was prepared by a 

Sendmsyer tteaotion on 8-an11no-6-metlloxyqu1noline (L) as . 

desci-ibed b:, Price et a13b. LI was demethylated with 4-8 per 

cent hydvobrom1o .ao1d to yield the previously unrepottted 

8-ohloro-6-qu1nol1nol (LII). The 8-halo-6-~ui11011nols have 

very high melting points as compared to the S-halo-8-

qu!nolinols ·and 6-ahloro-8-qutnolinol. The Ma.nn1ob 

react1.on using LII as ste.'Ptins material produced 8-ohloro~ · 

S-(l-p1pettidylmethyl)-6-qu1nol1nol dibydtt00.hloride (LIII) 
analyzed aa the sesqu1hydrate. The Manni oh. · group was 

assumed to enter th.Et S position rather th.a.n the 7 position 

because of the evidence ot previous similar 1nstances37 and 

tbe predom!nanoe or tbe resona11oe · form indicated 1n LII. 

AN~ M~1c~. ~.HoVV HoU). 
. CH2NCsH10 

L LIV LV . LVI 
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S1neethe Sandmeyer ,prooedure outlined by

B$rkenhe1m and · Ant1'k3(t for 'the prepara.tt6if · of 8~bromo-6-
.. '"'"··•

methoxyqu1no11ne (LIV) yielded pooi-; results, e. ·prooedure 

similai:t·tothe preparation or LI was used. ·The 'tiyd,:,ochloride 
ot LIV was Obtl\ined in talx- yield (49%) and was used ·· as $UOh 

in the subsequent demethylation. 8-Bromo•!,-pipe:ridylmeth:yl• 

6~quinolinol (LVI) was prepa:red by the Mannich reao tio.n as 

stable, brown plates. 

. . co·2? . KI . I .HCl (0
T . . . •. ·. .. .. . Cu. > .. • ·_,·. ~ ·· . . . ~.M~.
CH3o . . . CH30vv HO j HO

, 

L LVII LVIII LIX 

Although 8-iodo-6-methoxyquinoline (LVII} was . 
x-eported by Price .!! a136, only a suggest.ion of' the method 

used was included in his paper. T.he details or the Gattermann 

reaction were clar1t1ed to obtain LVII in 25 per cent yield. 

8•Iodo-6-quinol1nol (LVIII) was put'ified by vaouum sublimation 

at 0.2-0.3 mm. as was LV. 8-Iodo•$-p1peridylmethyl-6-

qu1nol1nol (LUO was a beautiful,, crystalline compound which. 

contl'ax-y-w!se to its $-iodo-13-quinolinolisomer, darkened only 

slightly on prolonged exposure to air. 



Miscellaneous Hnloguinoli!!Q.!! 

tJ ()
c

NHAc 

Cl 

LX LXI LXII 

. ·co~·Skraw . . 
. 01 · · . · (b0. H' -NCHT · • 2HCl 5 11.r· 2~-

Mannioh Cl . 

LXIII LXIV 

In the acetylation of .2-ami11.ophenol (LX), r>esults 

different from those .previously reported in the ,literature 

~era obtained. Acetylat1on by refluxing in an excess of· , 

acetic anhydride, for either . one-half hou:r,. a method by .which 

The11acker39 obtained LXI, . or twelve hours produced a com.:. . 

pound which melted at 78 ... 80° and which evidently is the 

0-aoetyl derivative. Bamberger4.0 reported that -acetylation 

of LX in .a mixture of aoetlo anhydride and.ethyl acetate 

produoed the o,N-diaoetyl dqrivativo (LXI); however this 

reaction yielded .a compound which melted at 200-202° and 



whioh apparently is the N;.ecetyl derivat1ve4l. · '.t'he des! red 

compound (LXI) was finally obtained by- the use of acetic 

anhydride and LX 1n pyx-1d1ne solution as sugg,ested by '

LeRosen and Smi th1~.

· · It was found that 6-chloro-8-quinolinol (LXIII )42 

was obtained in.oat satisf'actor1ly- from the Skraup reaction 

mixture by vacuum sublimation. 6-0hloro•7•p1peridylra.ethyl-

8-quinollnol dihydrochlorid.e (LXIV) was obtained fx-om the 

Mannio~ reaotlon as a hydrate. N'ote should be made that 

fractional amounts of watett ax-e often indicated by the 

analytical data. This fa.ct 1s probably because drying over 

phosphorous pentox1de under low vacuum abstracts a portion 

of the we.tar held by the c~inpound in question. The praaenoe 

of a hydrate is often difficult to predict in advance. Since 

,the tree base or LXIV was insoluble in 5 per cent sodium 

hydroxide sol1.1tion. it was assumed that the Mannion group 

had entered the 7 position43. 

Attempt& to brom1nate and iodinate LX resulted in 

mixtures of inoonelusive products. Time prevented further 

work along this line. 

~-Substituted Am~noguinqlines 

In view ot the recent t"'eoognition or the extra-

intesti.1al am11tbo.01dal v·alue of' the 4.-amlnoqu1nol1nes4-, 

an attompt to synthesize a hyb~id of D1odoqu1n and Oamoquin 



was initiated. Suen a compound wonld .be of inte:rest fox, 

testing in both phases of amebiasis. 
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... Tne· prob1bnr 'of ·prepat-lng 'the propel' 4-ohlovo-

quinoline w~s atte.oked tronl two directions• · Iodination of 

XLII . (p • .3.$) with iodine chloride prodU<Htd a high melting, 

insoluble solid wh1.ch could not be condensed with the 

0amociu1n side chain . (LXXIII). The alternate l'oute (V) was 

motte auccesstu.l. 
The reduction ·of 2-nitro-4:-1odoan1s01e44- (LXVI) · 

was sucoesstul with tin ·.and hydroohlo:rio acid but extraction 

of the product with ether was extremely tedious due to the 

presence of volum.inoue tin salts. 
Thi oxalacetic ester synthesis was used to .form the 

desiz,ed · 4-qu1nolinol. Sornt trouble · was encountered in 

obtaining the fl'ae este:r f:rom the commercially available 

sodioethyloxalacetate due .to the extensiv<9 decomposition of 

the ester upon heati11g. Distillation th.rough a. very short 

column at low pressure was necessary to obviate the d1ffi-

culty4.S. 

Two equally satisfactory m&thods were used to fol'm 

the acrylate (LXVIII). E.1thett the ester (XXXVI) was oon-

deneed with the amine (LXVII) or the sodium salt of the ester 

was condensed with th$ hydrochloride of the amine in the 

manner suggested by Lisk and Stacy .1+6
. · The oycl1zat1on of · the aci-ylate was found to · 

proceed to completion in 35 to 45 minutes in refluxing 

diphenyl ether. The use of mineral oil e.e diluent is not 



advisable because of extensive decomposition of the iodine 

compound. This .abnormally long heating period tor- ring _ 

closux-eis undoubtedly due to the bulky nature of .the -S•iodo 

substituent • .. 

Decarboxylation of LXX at high temperatures 

yielded en insoluble, infusible .residue which is probably 

caused by the .loss or the iodine atom. The decarboxyle.tion, 

however-, proceeded without decomposition at 220-2.30° but 

some unreacted aoid remained • . It was separated by prolonged 

stirring with sodium carbonate solution, · S-Iodo-B-methoxy-

4.-quinolinol (LXXI) has an abno?'me.lly low melting point 

since a hydrate is formed. 

4.-:0hloro-S-1odo-8-methoxyqu1nol1ne (LXXII} was . 
prepared by the action of phosphorous pentaahlor1de and 

phosphorous oxyohlor1de on LXXI. The crude pl'oduct obtained 

from .benzene extraction or the neutralized reaction mixture 

ia best purified by veouu~ sublimation at as low a 

temperature as possible. Sublimation at high temperatures 

produces a tarry sublimate. The yield& are veey low but are 

much higher than those obtained by using phoepnorous 

oxychloride alone. 

LXXII was condensed with the Oamoquin side ahain. 

(LXXIII) in excellent yields; however the resulting product 

(LXXIV) could .not be easily purified. LXXIV reoeystall!zed 

nicely from isopropanol but upon filtration the crystals 



proved to·be .veey hygrosoopio. No solvent was round which 

was satisfaetoey for recrystallization. A small amount was

finally reprecipitated rx-om isopropanol solution with 

acetone . to yield a stable hydrate fom. 

LXXIV could not be · demethylated w1 th 48 pel' cont 

hydrobromic, acid to give a desired 8-quinolinol. A dark 

reaction m1xtutte resulted f'rom v,bicb no product oould be 

isolated. However, LXXIV itself may prove to be Just as 

1nterest1ngs1noe many similar compounds (Atsbrine) atte 
: . . 

demethylated in vivo. · 

A suggestion fo-r future work toward the a:,ntnesis 

of the demethylated relat1V'e of LXXIV is .the initial 

demethylation ot LXII, followed by eondensation or the 

resUlting4-chloroqu1nol.1nol ·with the Oamoquin side chain 

(LXXIII) to p:roduae the desired product. Such a course or 
action would imrnediately torm the dihydrochloride which is 

evidently more stable than the tree ·base. 

It should also be noted .that although the compounds 

i-epo:rted have been divided into two groups. antimalarials 

and amebaoides, tot! purposes or d1ecuas1on, all the compounds 

possess intei-eating poss1h111tles in both d1raot1ons, a tact 

which 1nny be. aptly illustrated by LXXIV and XLV. These 

compounds have structures which may have potentialities 

against el the:r pal"as1 te. F:ragmentaI'y t'eports on the com-

pounds tested at the time of writing have COI'robottated this 

reasoning •. 



Although the Mo.nnieh reaction is dominant 

throughout the expe:r-1mental part of this paper, no et.fort 

has been made to discuss ·it in detail s!noe excellent . 

review ·art1cleaS2 are available on the subject. Recently, 

the first article of' a series on the mechanism of the 

Mannich reaction appeared in the literaturo.S3 



V. · ·. EXPERIMEMT AL a ·

Quinolinol Antimalarials 

'
· 2-Nitr,2.so-8-:guinolinol (v)2l}!.---Th1:rty-s1x grams 

(0 .• 2$ mole) of 8-quinol1nol (IV) was dissolved. in a mixture 

ot 4S ml. or concentrated hydrochloric,. a~id ~nd li-5 ml. or 
,. \ ·· i,.: • 

distilled water. The solution was oooled\ to 8° and a 
I . 
\_' 

saturated solution of 18 g. (o.2$ mole) or sodium nitrite 

in water was added. with efficient stirring over a two hour 

period. The mixtul'e was then tested with starch•pote.ssium 

iodide paper to verify an excess of nitrous acid • . · The th1ok 

yellow solid was collected on a Buohnett runnel, washed with 
' ···,·

wrrter, a11d pres~ed with a rubbe:P dam to yield 4.7.5 g. (91~) 

or the hydrochloride or v. 
, - . -. . . . , , •

A solut1oL'1. of 20 .g. ot sodium hydroxide in .300 ml.

or water was added to 4.7 g. (o.22 mole) ot the hydrochloride 

of V dissolved in a minimum or water. The resulting red 

solut1011 was treated with Norite, filtered, and made acidic 

with dilute aoetio acid to yield 37 .3 g.· (9.5%) of yellow v; 
m.p. 24-0°-24$0 (dee.) (reported .m.p. 220-24-502lb). 

2-Arn1no-8-guino11nol .. _Dihydrochlor1de ·(VII).---'.J:wo 
,,/. 

hundred and eleven grams ( l mole) of the hydI'ochlor1de of i/ 

a All melting points and boi'.Ung points are unoo'Z'rected; 
all carbon, hyd~ogen analyses are by Mr. Charles Beazley, 
Skokie* Illinois. 
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was slowly added to ·an agitated solution .of $00 S• of 

cr-ystall1ne stannous ,chlori~e in 600 ml. of oonoent:t-atecl 

hydrochloric acid ate. l"ate which kept the temperature below 

20°. The mixture was then heated e.t 60° tor six ho~ra. · The 

red tin salt was separated by filtration, washed with 'con~ .·
. .

centrated hydrochlorfo acid, S.nd dissolved in 2½ l. of hot 

water. Hydrogen sulfide was passed into the aqueous solution 

until no further precipitate was fomed. The · solution was 

filtered through a sintered-glass filter and ooncentx,ated 1n 

vacuo on the steam bath as rapidly as possible to yield 100 • .) 

g. (.$4%) of beautiful yellow crystals; m •. p. 240-24$0 (dee •. ) 

(reported m.p. 2q..$0 ) 21b. 

2-Aaetsmido•8-guinolinol {I) Method A.--.:.E1gbt .•

and seven-tenths grams (0.0$ mole) or V was su$pend&4 1n 

glacial e.cetio acid along with 9.Sml. or. acetic anhydride 

and 0.1 g~ of Adams catalyst .. During the subsequent, . low-

pressu:re hydrogenation, .. the theoretical quantity ·of hydx-ogen 

was absorbed and heat was evolved.. The clear solution was 

:refluxed to:r six hours. The spend catalyst was removed 

from the warm solution by tiltx-ation. Attar standing over-· 

night, o.6 g. of ~n1dent1fied yellow .or:,atals separated; 

m.p. 264,0 • Tho filtrate was concentrated until it began to 
bump badly. · Trituration of' the concentrated solution with 

' : ,.

ammonium hydroxide ·produced 5.4 g. (.$4~) or grey solid; m.p. 

208°. The pttoduct may be purified by recrystallization from 
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ethanol; m.p. 219-220° (reported m.p. 221 ... 2220) 20 • 

Method B.---A aolution of 15 g. (0.06 mole} of 

VII 1n as 11 ttle watei- as possible was heated to .$0° with • 

efficient stirring. A solution or 17.4 g. (0.12 mole) of 

eX7stalline sodium acetate 1,n wate:r we.a quickly added · 

tog&thel' with 13.3 g,. (o.1a·mole) or acetic anhydride, 

After beating at ;0 ... 55° tor two hours, a yellow mass 

separated. The ooolt,d EJolld was separated by filtration; 

m.p. 201-208°; The diacetyle.ted derivative (VIII) was 

triturated .with ammoniu.i1 hydroxide to form 12.0 g. (9~)

or the desix-ed product; m,p. 214 ... 21$0 •

. Z, 7 • •Methylene-:-bis-( 2-~_getamido )-8-guinolinol ( IX l 
Method A.---A solutlon of 9.0 g. (0.044, mole) of I and 0,67 
g. (0.022 mole) ot parato:rmaldehyde in glacial acetic acid 

was refluxed fora two hours. After separation by filtt-ation 

and washing with aoetone, a.o g. (871') of tan solid .was

recovered; this mate-rial was extremely insoluble in common 

organic' solvents and decomposed ·slowly above 27$0 •

Method B.---A suspension of 3.0 g. (0.01 mole) of 

S-aoetam.ido-7-(l-pipe-ridylmethyl)-8-q,uinolinol (X) and 2.0 g. 

(0.01 mole) ot I in 50 :ml. or methanol•ethanol .mi~ture was · 

heated on the .steam bath :until the solvent was nea:rl:, gone. 

Glacial acetic aoid was added to the residue. The clear 

solution was heated at reflux tor five and one-half hours. 

The addition or 3S ml, or watet- separated a product which 
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possessed. pttoperties s1m1Js.r to triose of the solid obt_ained 

in Method ,A; 2.0 g. (481'), m.p. 300° (gradual dee.) • . '.file 
. . ' . .

solid _was soluble 1n .. dilute sodium hydroxide solution • . 

Dilution with we.tel' caused partial precipitation but a pellet 

of sodium hydroxide oleat-ted 'the solution onoe again. Excess 

acetio acid .foroed the _pr~duot from solution. Purification 

was accomplished by recrystallization fr-om a la-rge volume of 

quinoline. 

Anal. Oalcd. for 023H20N404: C, 66.33; H, 4-.a4- .. 
Found: o, 66.JJ; H, 4-.87. 

2-Aceta.mido-7-di ethylam1nomethyl-8-gu1nol1nol . · 

D1hydrochlor1de (XI).---A s_olut1on of 20.0 g. (O.l-mole) or 
I in 1 1. of absolute ethanol along with 21 • .$ . ml. (0 .. 21 mole} 

of diethylamlne . and ,.3 g. (O .• l mole) of paraformaldehyde was 

refluxed fol' one' and one-half' hours. A small amount of bis 

product (IX) was separated by filtration. The volatile 

materials were evaporated in-vacuo until a thiok slrup 

remained. · Adcl1 tion or ethyl ethe1:1 f'oroed · a brown s1rup · 

from solution. Deoantat1on of the ether and trituration or 

the si:rup with acetone ,v1 th. v!gottous stirring by hand 

produoed 26 g. (74%) or yellow solid; m.p. 196° (dee.). The 

product can be recrystallized from ethanol with difficulty; 

m.p. 203-204° (deo.) 

fil!!.l. Oalod. for C10H21N.3O.3 .2HC1: 0, .GJ.J4; 

H, 6.4,3. Found: C, .$3.34; B, 6.$6. 
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.$~Acetamid:o. 7 .. (l ... piperidylmethyl) -8-quinolinol (X} • ---· 

A solution of 7.8 B• (0.039 mole) of I, l.;.3 g. (0.04-1 mole) ot 
parafoIJmaldehyde, and 9.0 ml.or piperidine in 1.$0 mJ.~ or • 
ethanol was refluxed tor one hour • . The condenser was removed 

and the solution allowed to boil otr to a volume ot 40-.$0 ml. 

Some insoluble me.tettial (IX) was sepat'e.ted by filtration .. 
Afte1:•· standing fox- two hou!'ls, the solution yielded 4:~0 g • . of 

brown solid.; Th~ f'ilt.-rsate was evapora,ted to dryness e.nd the 

res"!due triturated with isopropanol to :rield 6.6 g. The total 

yield after washing the combined po:rt1ons of solid with 

petroleum ether was 10,6 g • ., (92%); m.p. 111° (deo!)~·" White 

nry-ste.ls were obtained by ;t-eot"y-stallization, tl'Om an .ethanol- · 

isopr9panol mixtui,e; .111..p. -197 ... 198° (dee.). 

Anal, Calod. for 017H21N30a: a. "68~20; , H! 7~07-. 

Found; . ·o, 66.,0$; . H, 6"94. 

. '

$-Amino•7-(l-p1per1dylntethyl)-8~qu1nol1nol . ' .· '' . . . 

Tr1hydroehlor1de (X!I) .--•A. solution or 9,.2 g. (O.OJl mole) --------- , . , 

ot X in an excess of alcoholic hydrogen chlot91de was heated 

at reflux until yellow crystals separated • .. The pttoduot was 
' ·, . ' .

l'emoved by filtration an.d washed with acetone to yield 11.2 g,. 
. ! 

' ' ' . .' . : 

(98%) of crystals; m.•P• .23!i-0 (deo,.). Aftex- several re-

orystall1zs.t1ons from absolute ethanol, n melting point ot 
236-237° Jdec,.) waa attained. 

Anal. Oalcd • . fol' 01$H19M.3~.;3HOl: 0, 4-9.13; H, 6.05. 
Found: O, 4~1150; H, ·6.10 • . 
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z-Nitro.:.a.guinoltnol (XIII) .... ~.;;, A suspension ·ot 

117 g. (0 • .$6 mole) ot the byd'.t'Oohloride of Vin water was · 

dissolved in a · solution ot $0 g. of sodium hydroxide in 

700 ml. ot water. Vwas torm.ad by acidii'ication with dilute 

acetic acid, · 

·· The moist V ttas added to · 400 ml. 01' nitric acid 

(sp. g., 1.36) with efficient stirring and cooling below $0°~ 

Stirring was continued · tor. on$ houF. Addition ot 20~ sodium · 

hydroxide until the mixture was basic !'or.med a thick, red 

sodium salt. Acidifying with e.aetic ao1d, filtration, and 
'

'

washing with water produ.oed 100 g. (94%) or yellow solid.; 
' ,. ' ' 0m.p. 170-171. · The product was purified by vacuU!ll 

sublimation to yield yellow eryste.ls; m.p. 172-173° · (reported 

1730 ).2. 2 •.111.p.: 

1 •Diethy:ltu~i.l'¾omethyl-5-,ni t ro-8-,guinolinol {XLV) •.---

A solution .of$.· g. (Q ~026 mole) of ;XIII, 0.8 g. (o.026mole) 
• , l ,' , . · . . ·.? 

ot paraformaldehyde, and 3 ml. (0:.029 . mole) of diethy.lamine 
. ' . . . ' . . ' -~ . .· . , . ·•.

1n 400 ml.. or absolute ethanol was refluxed for one . and one• 

half hours. Cooling produced 6.o g. (8.3%) of yellow crystals 

m.p. 20.$•206° (dee.). Oonoentre.tion of the filtrate produced 

1.0 g. or crystals. The total yield is quant1tat1ve. Re• 

crystallization from butanol produced no ?'ise 1n·meltlng 

point. 

.Anal. Oalod .. tozt 014:H17N.303a . O, 61.07; h, 6.23. 
Found: · O, 61.16; H• 6.25. 



~-Amfno•7·d1ethylam.t;1omethtl•8-quinolinol Tri-

hydroohloripEJ ,(lII2 MethodJ\}.-..... A solution of 9 g. (0,.04-.$ 

mole) · or I 1n 400 ml. ~f absolute ethanol was refluxed f'or 
. . ,. . · · . . . . 

three hours with5.a ml. (O.OS mole) of diethylam!ne and 

l • .$ g. (O.O.$ mole) of parafo:rmaldehyde. One hundred mill1-

lltert of alcQholic hydrogen chlorid$ was added to · the 

solution and the reflux pel"1od extended fora one hour. A 

small amount ot b1x p:r-oduct (IX.2H01) was separated trom the 

solution. The volume was reduced on the steam bath to about 

50 ·m.1. · Oooling produced 10 g. (64-~') of red solid; m.p. 209 ... 

211° (dee.) (IIIb). · Tho product can be purified by- several 

Hc17stallizationa trom ·methanol; m.p. 218-219° (dee.) (I!Ic). 

Anal. Oalcd • . for- 01q.H19N30.3HOli 0, 47 .40; H, 6.2$. 

Found: O, 47.641 H, 6.61. 
Method n.---A solution of 9 g. (0.047 mole) of 

XIV in glacial acetic ao1d was reduced with Raney- nickel in 
. . .

a Parr low pressure hyd:rogenat1on s.ppo.ratus. The theoretical 

amount ot hydx-ogen watt rapidly absorbed. The solution was 

filtered into an e~oess of concentra.ted hydroGhloric acid. 

Tho resulting red solution was concentrated in vacuo to a · 

low volume. After slight dilution with ethanol, the addition 

of' ether separated a red a1rup which solidified · after 

extensive stirring with a rod to yield 9.5 g. (82;0 ot brown 

solid; m.p. 20$-206° (dee.) After puritioation as in Method 
' .

A, light brown solid was obtained; m.,p. 219-220° (deo.)(IIla). 



Anal. Oaled. for C14.H19N30.JI10l: 0 • 47 .40; H, - 6.2.$. 

Found: C, 47.02: H, 6.l.4. 

2- ( 7•0hloro•4,.•g~1nol;tlamino -8-g_~inolinol Dihydro,-

chloride Hemihyd?'a.te (XVII) ......... A solution of' 13.5 g. (0.0.58 

mole) ot .VII and. ll.$ g. (0.0.58 rttole) of 14-, 7•d1ohloro-

quinoline (XV) in 400 ml. of ethanol was heated at re.flux 

fol" three houl'.'s. After standing overnight, a grey-green 

aolid wa.s separated by filtration and wasbed with hot ethanol 

to yield 19.0 g. (81%); m.p. 300° (dee.). Fo:ra an analytical 

sample, a portion of the product was dissolved 1n methanol 

with heating. ·. Ethanol was e.dd.ed and the methanol boiled off 

to produoe a green solid after cooling. 

Anal. Oalcd. for o1aH120lN30.2ari1.¼BaOs 0, .$3.5$; 

H, J. 7!5. Found: 0, .$).431 H, .3. 73. 

S-(7-0hloro-:-h.-guinolxlemino)-7~(].-piJ2erid:z:lmethyl)-

8-9u1no11nol Hydrate · ,xvIIIl.-•-The tree base ot XVII was pre-

pared by dissolving the hydI'Ochloride (XVII) in water and 

preoipitating the yellow }?ase w1thammon1wn hydroxide; c:ru.de 
0-m.p. 142-ll-i.3 • 

A solution of 1.2 g. (0.0036 mole) ot the free base 

of' XVII, O.ll g. (0.0037 mole) or pe,rafot"maldehy-de, and 0.33 

g. (0~0039 mole) ot piperidine in 100 ml. or ethanol was 

refluxed for two hours. The volatile materials wer& then 

taken off 1n vaouo on the steem bath until a White solid 



started to ooma ·out of solution. Oool~ng and trlturation 

with 'Watex- produced l.q. g. (9.3i ) or slightly . red . solid; . 

m.p. 203~201+-0 • Several recrystallizations from aceton& 

yielded white crystals; m.p • . 212°. This compound is soluble 
' .

in 5%hydrochloric acid and insoluble in S% sodium hydroxide 

solution • 

. Anal. Qalcd. tor 024-H2301.N40.t.a2o: O, 68.07; 

H, $.71. Found: O, 68.08, 68.12; H., $.65, 5.68. 

!!!::Qhloroaoeta.nilide . (XXl.---A solution or 391 g. 

( ,3 .06 mole) or m,-chlo:roanllirte (XIX) in 370 g. of glacial 
' \ 

e.eet1o acid was refluxed for twenty houtts. The reaction 

mixture was poured into an excess of ice water. A dark liquid 

separated which turned into white ori;rstals on st1r:r1ng; 144.$ g. 

(8.$~) m.p. 70-71° (x-eport.ed · m.p. 72~$0 )47. 

Ni t:ra.tion of m-Ohloroe.oetan1lide .---A mixture of 

262 g. (4-.16 mole) of ru.11ing nitX'ic acid and 236 g. ().93 . 

mole) or glaQial acetic ncid was slowly dropped into ·a 

solution of 445 g • . (2.61 mole) of XX :in J.f-24 g. (4,.1$ mole) 

or acetio anhydride -and 236g. (3.93 mole) of glacial acetic 

acid with the temperature between -oo and S0 • The mixture 

wa~ allowed to come slowly to room temperature ~1th, stir:ring. 

The acid solution was then poured onto ice. The resulting 

brown solid was pressed umler a rubber dam on a Buchner 

funnel and then dI'ied in a large vacuum desslcato?' over 

successive fresh port!,ons of phosphorous pentoxide. The dry 



powder., .a mixture of isomers, was ext:raoted with ,$00 ml. 

of benzene in a continuous extraction to yield 2~!~ g., (4.5%) 
ot ;?-n1tro-$-cbloroacetanil1d$ (XXI); m.p. 114'-117° (reported 

m.p. 117-118°)24. 

2-0hlqro-~-:~itrogui~line (XXlI) .,-•-A homogeneous 

ndxture of 1$ g. (0.07 mole) of XXI, 10.6 g. of arsenic 

pentoxide, and Sl ml. of pl"ev1ously dehydra.ted glycerol was 

treated with 28. 7 ml. of concentrated sulturic acid. Heat 

was applied with .a luminous flame until a vigorous reaction 

·he.d started. When the reaction had subsided, the flask was 

allowed to stand tor two hours. The reactionmixtut'e was 

poured into ice watel" e.nd ·r1ite-red through porous plate. 

Ammonium hydroxide was added to the t"iitrate to separate 9.8 
g. (68Iii) of brown solid; m.p.12.3-124,0 • Tne product is · 

puri:f'iedby recrystallization from !,Oj acetic acid; m.p. 

13!>•136° same as repottted24-. 

8-Nit:ro-2•9uinolinol (XX.III) .---A solution. of 4 g. 

(0.19 mole) ot XXII and 12.0 g. or potassium hydroxide in 

80 ml. or ethanol . and 120 ml. ot water was refluxed ten 

hours. The addition or an excess of ethei- forced the 

yellow potassium salt from solution. The .salt was dissolved 

in water and neutralized w1th acetic acld to produce J.2 g. 

(86%) of yellow solid; m.p,. 255-257° (deo.)(reported m.p. 
. . ' .

257-258°) 24-. 
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8-N1tro-6.;.piperi<!Ilmeth:v1-2-9uinolinol Hy_dl"O• 
'· 

chloride ~XXV:tl}.-•-A heated solution or 0.40 g. {0.013 mole) 
of parE1sf'orrualdehyde and 1.$ ml. , (0.0l.S mole) of piperidine 

1n ethe.nol was e.~ded to 2.$ g. (0.013) mole of XX.III in 1.S 
l .. of. absolute ethanol. The solution was conoentl'atad to 

about 50 ml. which yielded upon cooling 2~5 g. (83%) of 
:,allow _solidJ m.p. 124.0 • The base was converted to the 
hydroohlo-rldeWhioh waa l'etorystallized from ethanol to ,-1eld 

yellow ceystale; m. P• (gathers at 11,i.0-11+1°) 19.3-19lt-0 (dee.). 

Anal.. Oalod. foi- 019-'117t'l30.3J!Ol: 01, l0.92~ 

Found: 01, 11.10. 

8-Amino-2-:guinolinol_ Dihzdrochlott!~e (XKIV) .---

lllll (ll.8 g.) was reduced in essent1all1 the same manner 

as V: 1.e,., chemically ·with stannouschloride and concentx-ated 
hydrochlot-1c aoid to yield 10 • .$ g. l 73%} of yellow ceystals; 

m.p. 252-2.$$0 (dee.). 

8-(7-0hloro-11:-gu~i:i~l!;lamino}-,2-guinolinol pihy:dro-

chlorid~ Hemihy~ra~e (XXV) .... --A .solution ot 2 • .$ g .. . (0.011 

mole) of XX.IV and a.1 g. _ (o.011 ·mole) o~XV in ethanol was 
ret'luxed tor two hours before J. 7 g. ( 877') of yellow flakes 

separated; m.p. 265-270° (dee.). The li~ht produet _we.s 
put'ified by two Pecryatsllizetiona rx-om ethsmol; 281-282° (deo.) 

Anal. Ca.led. tor 01aH120lN30.2HOl.~H20: 0, 5J.$$; 
H, 3.75. Found; a. S).27; H, 4.30. 
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8-( Z-Ohloi-o-4-gti.1.nol;ylamino )-6;:(l-21Eerid;vlmethyl)- . 

:,-guinolin_ol (XX'fl) ~---:-A heated solution or 0.39 g. (0.01$ 

mole) or paraformaldehyde and 4.S ml. (O.Oq.$ mole) of 

piperidine in ethanol wns added to a solution ot 6 g. (0.01.$ 

mole) of XX'\/ 1n 400 ml. of ethanol • . The soiution was ·h~s.ted . 
.. . . ' '

at reflux for thirty minutes and the volatile materials . 

removed in vacuo • . The yellow residue was extl'e.Cted with 
. .

ethyl ethe:r in ·a Soxblet extractor. Af'teri drying ove:r so-dium 

sulfate, the ether was evaporated under a stream of dry air 

to leave 4.4. g." · (69%) or. yellow erystais; m.p. ·182-183°. The 

product may be rao:rystallized from ethanol: m.p. 186°. It is 

soluble in$% hydrochloric aoid and insoluble in S% sodium 

hydroxide solution. 

Anal. Ce.led. tor 02q.H230lN4,0: O, 68.81; Ii, $.$3 .. 

Found# O, 69.25; H, S. 13. 

8-1Utro-6-9uinol~nol (XXIX~,.---A suspension ot $0 g. 

(0.246 mole) ot 6 ... ~ethoxy-8-ni'troquinoline (XXVIII) in 2.$0 

ml. or 48% hydrobromic aoid was heated slowly to boili'ng over 

the duration of one hour. The dark solution was refluxed 

to~ . fou·r hours when yellow crystals oamo out ot solution. 

The produot was separated by f'iltl'ation, suspended in water, 

and made ~lkeline with 20~ sodium hydroxide solution. 'l'he 

dark solut~on was filtered th.rough a glaea tunnel and neut?ta• 

l1zed with.', N hydrochloric acid to separate q.2.7 g. (91%) or 
cry-stals; m.p. 227 .. 228° (dee.) ( reported m.p. 226 .. 2280)29 .• 



. · 8-Am1no-6-gu1nolinol Dihydrc;,chlor-ide (XXXl~---XXIX 

(6.0 g.) was 't'aduced using the p't'ooedure ot VII and Xl~V to 

yield 2.9 g. (40") of. yellow cttystc.ls; m.p. 242-21!-3° (dee.). 

8-(7-0hloro ... 4_.gu1riolylamino)-6-gu1nol1nol Dihydro- · 

eh.lor1de litonotiydrate (XXXI) ••••A solution of 2 • .3 g. (O.Ol mole) 

ot XXIV and 2 .. 0 g. (0.01 mole) of XV 1n 100 ml. of ethanol . was 

heated at ref'luxtor fifteen minutes when 2.9 g. (71%) of red-
yellow eeystala oarne out or solution; m.p. 283-28.$0 (dee.). 

Tbe pttoduct was re~r;rstalli~ed ·rrom ethanol: m.p. 295° (dec.J. 

Ar!!!.• Oalod. f'ott G18H130lN.30.2no1.u120: o, ,$2.2$; 
' ,,. ,,

H, .3.90. · Found: O, $2.33; H, q..12. 

2-Diethtlamtnomatn,yl-8.:.p1tro-6-gu1no11nol (X.XXIV).---
A solution of :~ g •. (0.026 mole) or XXIX, o.8 g. (0.026 mole) 

of paPatorma.ldehyde, end J ml. (0.026 mole) .of. diethyle.mine 
. ,, . .. . 

in 400 ml. of ethanol was l'etlu,ced fol' two hours. A >small 
. . . . .

i .. . ' , . . ' . ' , ; . 

amount ot . dark. ,s~lid was Nmoved from the solution by ·

filtration. . The volume of' · the aolution was reduced until . 

cooling and sti'l'r-ing produced l.g. ot yellow solid; m.p. 12.$-
. . . 

127° ( deo. ) .• · . The i-ema1nder of the base was obtained · by 

passing hydrogen chlol'1de gas into the alcoholic solution 

which had been diluted with ethyl ether, dissolving the solid 

in water, e.nd neutralizing with sodium hydroxide eolut1on. 

The total yield was q..5 g. (62%) of yellow c17ste.ls from 

aceton; m.p. 141-lq.2° (dee.) • . 
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~. Calod. for 014}i17N303: O, 61.07; H, . 6.2.3. 

Found: O, 61.12; a, $.95. 

8-taethox.;r--::4:-guinoiinol (XL) .--•A solution of 22 g. 

(0.12 mole} of. o.xalacetic ester (XXX.VIJ and 24,.6 g. (0.20 

mole) ofg,-anis1d1ne in 100 ml. ot glacial acetic acid was 

heated for tour hours at 40-$0°. · '!'he solution was allowed to 

stand !'ox, 20 hours and then poured into lee water. Neutra-

lization with 20% sodiu.-n hydroxide · solution caused the 

sepaflation of a heavy oil which was extracted thrice with. 200 

ml. ot ethyl ether. The combined ethel" portions were 

extracted in tu'Pn with two portions of JOO ml. of 0.7 N 

hydroohlorio acid and with two portions· or 160 ml. of o·. 7 N 

sodium. hydroxide solution • .. Attev drying over anhydx-ous 

· potassium carbonate, the ethe:ri v,as evaporated to leave a 

dark s1rup whioh solidi!' ied on cooling and stirring to y1eld 

2q..6 g. (72%) of orange solid (XX.XVII); m.p. 59-60°. 
The powdered aoeylate (.XX.XVII) was slowly added 

to 200 ml. or mineral oil (Diphenyl ethert can also be used 

with good :r-esults.) preheated to 2!,0° with stirring over a 
·,

ten minute . period. The mixture was heated at that tempel'e.-

ture for $ minutes longer and then allowed to cool. An 

excess or Skellysolve B was added to separate a thick liquid. 

Aftett deoanta.tion of the supernatant solvent, the.sirup was 

crystallized by extensive sti.rring with a rod in Skellysolve 

B into 19 • .3 g. of tan solid; m. p. 101-10.3°. 
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A solution of 19 g~ (0.,071 mole} of 2.;.oa~hethoxy.;. 

6-methoxy-4-quinol.1.noi (XXXVIII) in 200 ml. of 5% sodium 
,· · .. ,'

hydroxide solution was 1'.'afluxed f.'o?l two hours, then cooled 
and f1lt$red through a p·oraous plate tunnel. The da.rk 

solution ~as acidified witb. 10.% b:,drochlo~ic acid to 'yield 
16 • .$ g. (98~) of tan solid; m.p, 242° (dee.). 

'I'he. acid (XX.XIX) ·was slowly dropped into 100. ml·.

of mineral oil heated at 2.70° ,vith stirring. . The mixture 

was maintained at 270° . for t1ve minutes longer • . · U'pon cool"" 

ing • . a glassy- .·solid formed on the sides or thfiJ beaker, . 

Slrellysolve B was added and .the m1xtul"e .w~e £11 tered . to . 

yield 131!0 g, (99%Lor impu:tte product . (XL); m.p. 131° (dee.) .• 

(repo~ted _rn.p,, 168-169°).. Thill. solid. was r"crystalli,2ed . 

fpom water to .yield ,6.9 .g. (5.3%) or : th~ hydrs.te; m.p.· 130-
. ' 

13_1° (reported 111 •. p •. i;l~-135°)31 • 

. y.-Ohl<>ito-8..;methox;tg_uinolihe .. ~XLI) •••-A m~xture ot 
16.8 g. :or phoaphor~•s .pentox1de and .16.8 .g. ot phosphorAus

9xyobloride W$s h~e.ted at 70-80° (oil bath. te~perature) ·w~le 

13.) .g. (0.076 mole) ot XL was slowly added.. The. oil bath .
' • • l . • ;' , ' 

w~s heated at 130-140° ro:r th1rt1 minutes then the. 

temperatuPe was r-aised to. 1$0-160° under vaouUnt applied 

w1 th the w».teX' pump until the excess phosphorous ox:yohloiside 

had been . removed~ , . The cooled residue was added to a .mixuu:re-

ot iC$ and. wnte:r. , After f1lter1ng 1 the dark solution was 

neutralized :with 10% sod1um ,hydroxide solution to yield 9.7 g. 

(66%) or pink solid; m.p. 77o (t'"eported m.p. 79-80°)31. 



p.-Ohloro-8,-guinolinol fXLII) •---A solution of 

9.5• g • . (O.Ol.1-9 mole) of' XLI in: a mixture or 61 ml. o.t con-
. ' ' .. . . . ,· .

centrated sulfllria aoid and . 36 ml. of water was retl~ed 

i"or · r1ve and one•half houl's • · The acid solution was poured 

ovet' ice and neutr-al1zed with ammonium hydroxide to 

separate .a green solid. Tllis solid was sti:rred in S00 ml • . 

or .2% sodium carbon~.te . solution for ·two ·hou~s, then 

separated by, filtration., washed; and dried to yield a.2 g. 

(8t:S%) or grey-green solid; m.p. 139-141° (dee.) A sample 

for analysis was prepared by vacuum sublimation and. re-

ctt;rstallizat1on from ethanol to yield beautiful, white 

ceystalsJ m •. p. 11.,2-143°. 

Anak• Oalod. fol' 09H60lNO: o, 60.18; a • .3.37. 

Found: O, $9.98; H, 3.36. 

·b:•Hf:•0hloroo.n111no)-8-guinol1nol ,HYdroahlo~ide. 

(XLIV) ••••A solution o.t 7.2 g. (0.04 mole) ot XVLL and ,S.2 g. 
. . . .

(0.04 m.ole) or J?.•Ollloroaniline (XLIII) 1n 4,oo ml. of ethanol · 

wae retlu.xed tor three houtts. The solution was concentrated 

and diluted. with ethyl ether to separate 8.8 g.· (71%) ot green 

solid; m.p. 289-292° (deo.) .. A sample was reor;rstallized 

from 1sopropanol with dii't"ioulty; m.p. :;06-307° (dee·. unevenly). 

: a, •; 

• Found: a, : H, . •



. . 

guinolinol · (XLV).•-•A .previousiy. heated sol~tion o.r 0.20 g. 
. ,. . . . . . .. · . . . · . . . . .

(0.00o7 mole) of.' paraforma.ldehyde t;md 1.3 ml. (0.01.3 mole) 

ot piperld!ne in ethanol was mixed with a solution of. 2 g. 
( 0. 0066 mc,le) . ·of' XLIV. The mixture was boiled on the steam 

bath for . 25 .minutes and then evaporated to dry-neas· in vacuo. 

The green residue was ext,:,e.oted with ethyl ether 1n a. Soxhlet 

extractor. The ether was evapo?'ated under a .strewn of dry 

a1t, to leave 1~6 g. (62%) of yellow powder; m.p. 179-181° 

(dee. ) • A sample fe:rr analysis was reoeyste.llized four times 
. . .

from ethanol; _, m.p. 206-207° (dee.). 

· An!!.• Calod. for 021 H220lN,302 0, ; H., 

Found: O, ' : ff, •

Qu1nolinol Amebaoides 

•

2-0hloro-7-d1othylam1n~rn!.~!'!Il-8-qu1no~inol D~hydro-

ohloride · (XLVII) .• ---5-0hlo:ro-8-quinolinol nitrate (XLVI)a. was 

d1sso1ve~ in wate:r and an excess of sodium hydroxide.solution 

was added·to ~he cooled solution • . Afte:r the alkaline solution 

had been filtered, XLVI was separated by ,the addition of 

acetic acid; m.p. 121~128° (reported m.p. , 128-129°)1-1-~ • . 

A solution of 8 g. (0.045 mole) of XLVI, 1.3.5 g. 

(0.04-5 mole) 'of. p~raformaldehyde, and S ml. (0.04,8 mole) of 

a ·· XLVI was furnished by tne Chemistry Depe.l'tment of tb.e 
University of 01no1nriati. ·· 
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diethylamine • in ,$00 ml. of ethanol was refluxed for- one and· 

. one-half hours. Some dark .solid was removed from the cooled . .

solution by filty,ation and the volatile materials were 

removed at the wate:ra pump until there t'emnined only a dark 
J • , ' ' ' - . ; • 

sirup which was dissolved in ether. A slow stream of 

hydrogen:chlol'ide gas sepax-8.ted; ll.2 g. (74%) of yellow 

solid; m.p. 19.5.,;.196° (deo.). Pur1t'ioe.tion was accomplished 

by rt3cr,stellizat1on f~m ethanol; m.p. 19'1•198° (dee.) . 

~- . Oalcd. for c14.1117cu~20,2ao1: · 0.1, 21.oo~ 
J:t.,ound: 01; 21.013. 

~-~romo-8-guinolinol (XLVl:II).-...... An aoetlc acid . 

solution of 32 g. (0.20 mole) ~r bromine was slowly added to 

an agitated solution of 29 g. (0.20 -mole) of' IV in acetic 

acid over a two hour pei-iod. . The preoipi tate was separated 

by filtration ·and ·extracted with hot water. The addition ·or 
sodium aoetrite solution oaused the separation of 10.0· g. (2.3%) 

of XLVIII; m.p. l0B-109°. · The solid we.s tteCl"ystallized from 

ethanol; m.p. 124-12.5° (repo-rted: m.p. 124-0). 

5-Bttomo-7-d1eth;y:lam1nomethy;l-8-qu1nol1nol D1hydro-

chlor1de (XLIX) ........ A solution o:r '4 g. (0.018 mole) of XLVIII, 

0 • .$4 g. (0.018 mole) or paratormaldehyde, and 1.9 ml. (0.018 

mole) of d1ethylam1ne .inl60 :ml. of ethanol was refluxed tor 

one hour. The solution v1s.s filter~d and concentrated at the 

water pump to a low volume. Hydrogen chlo:ride gas was then 



passed through the solution which ho.d been diluted with 
_. ' . .. ' ·• ., ' · , ' . .

ether to form a sticky, yellow solid. The a1lpernatent 
. , . , ; : .. ' .- '

l~quid w.as decumted from th~ solid which we.a illllnediately' 

dissolved in hot ethanol. The aloohoiio solution was 

riitered, oonaentrated., and cooled. Vigorous stirtting ·with 

a rod was necessary to separate 3 • .S g. ($1%) ot golden 

$olid; m.p. 182-183° (dee.). A sample was purified for 

analysis by several :recr:vstE\llizations from ethanol; m.p. 

197-198° (deo.). 
Anal. Oalod.. tor 01)4-ff17BttNz0.2HCl; o, 44.00; 

H, $.Ol. Found: O, 4). 71; H, $.02 • . 

8-0hloro-:6-guinolinol p.,11)36 ....... -A solution o.f 5 g. 

(0.026 mole) or a ... chloro-~-methoxyquinoline (tl} tn 50 ml. of 

q.8% hydrobrom.ic aci<;l was refluxed toP six hours, ·The solution 

was cooled and enough. 20i& sodium hydroxide s.olution was added 

to, dia~olve .the solid whioh initially sep11rs.ted. The dark 

solution. was filtered and neutralized with 10" hydrochloric 

acid. Alight pink solid was separated by filtx-ation, washed 

with water, and dried on a poroua plate; 4.S g. (96%) m.p. 

236-237° (dee.). _The solid was purified by recrystallization 

fi-otn ethanol; m.p. 237-2380 (dee.). 

fi'ru!l• Oalod,. for 09U6ClNOs 0, 60.18; ii, 3.37. 

Found: o, 60.08; a, 3.49. 
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tl-Ohloro-$-(l-pfpe!'idylmathil)-6-quinolinol D1hydro-
• i ,. .-, ' ' ., . ' . . 

chloride Sesguihydrate ~LIIl} .. ---Asolution of :, ·g. f0.017 

mole) of LII in alcohol was added to a previously heated 

solution ofO~Sl g. (0.017 mole) of paraformaldehyde and l'.7 

mi .• (0.017 mole) ot piper1d1ne in ethanol. The oleax- solution 

was reflwted tor five hours . and concentrated to about 30 mJ.·. 

Hydrogen chloride gas was bubbled slowiy through the solution 

to ·separate a brown solid. Ether was added to complete the 

separation of .$.4 g. (88~) ot LIII; melts indeflnately above 

220°. The light tan solid was y,ec-eystall1zed · rrmn ethanol 

for analysis. 

!ru!.l• Oalod. for 015H170lN20.2HOl.ltH20: 01, 18.82,. 

Found: Ol; 18,82 • 

. The f:ree base was obtained by dissolving LIII in 

water, neutralizing .the solution, and extracting with ether. 

The dried ether solution was evaporated to-dryness under a 

stream of air to leave the e.rude base; m.p. 97-98° (dee.). 

The i'r,ee base is insoluble in 5% sodium hydroxide solution. 

8-Bromo-6-metho;,cyguinoline (LIV).--- Nineteen grams 

(0.28 mole) of' sodium nitrite was added to 120 ml. of oonoen-

trated sulfuric 4oid w1th , stirring a,nd cooling at a rate 

which kept the temperature below 10°. When the sodiwn nitrite 

had been added, the mixture v,as heated to 70° at which 

temperature a violent reaction took plaoe and fl olear solution 

resulted. The coolin.,~ bath was t"eplaoed and a solution ot 



4.0 g. (0:.23 mole) of 6-amlrio;..6-r.1ethox:1c:J)tlnoline (L) in 

glacial a.oet14 ac.id alowly ad.ded to maintain a temperature 
. ' .· . . () or .18-ao .•. 

Dlit"ing· this time; -e. solution of cupl"'ous bromide 

in 75 ml .. of 4-8~, hydrobromio a<,id was prepared. The 

d1azotizat1on m:1xtu'.Pe. was slowly added to .the bromide , 

mixture with snaking and cooling under the water tap. The . 

mixture wae then heated . on the sterun bath fo~ one hour and 

allowed .to stand at room temperature overnight. 

The .mixture was neutralized under cooling with 

amnioniu~ hydroxide. A black tar was separated from .the 

solution by .tiltttation and extraoted with dilute hydl'Ochloric 

a.aid. The acid solution was neutralized with sodium . 

hydroxide solu,tion to separ~te a .dark solid whioh ws,s

extracted with one l:l tex- of ethel'. The aqueous solution was 

.f'iltored and .the resulting de.l"'k solid also extracted with 

ethe:r in a · Soxblet extt-actor. Hydrogen chloride gas was 

passed 1nto both dried ether solutions to separate 30.9 g. 

(49%) of orange solid; m.p. 213-214° (deo.). Furtbel' 

purification can be acoompl1shed bj recl'ystalliza.tion from 

ethanol. The hydrochloride .• (tIV) was in part converted to 

the tree base which is known.36,. 

8-Bromo-6-guinolinol (LV) .-~-A solution or S S• 

· (0.018 mole) •Of LIV in 60 ml. ot 48% hydrobrontio acid was 

refluxed for ti ve hours. A slight excess or sodium hydroxide 
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solution was added to t .hesolution.. . After filtering, tb.e 

addition or hydrochloric acid separsted 3.9 g. (9$%) of 

brown solid; m. p. 2lJ.2-243° (dee•). · A sample was purified 

for- ane.lysis by vacuum sublimation at 0.2-0.Jmm • .followed 
. . 

' . . 

by saver-al . reorystall1zations from .ethanol: m.p. 245° (deo.). 
. .

. Anal. Calod., tor 09H0BrNO: . 0, 48.24; H, 2.70 • . 

Found: 9, . ; :a, •

~-Bromo-2- ( 1-.t?iperid;Llmeth:z:l )-6-guinolinol lLV'! l. ---

A solution of 4- ·g .. (0.018 mole) of LV in ethanol was added to 

previously hoeted soltltion or o.,S6 g. (0.19 mole) of para-

fol'l'tlaldehyde and 1.8ml. (0.018 .mole} of p1perid1ne in 

. ethanol~ The mixture waa refluxed for, twenty minutas, then 

concentrated to about 50 ml. at the water pump. Oool1ng and 

stirring with a l"Od separated 4.0 g. (70%) of tan solid; ·m.p. 

137° (d~c.). · A sample tor analysis was p:repa.red. by s~veral . 

recrystallization~ .from ethanol to yield tan plat_es; m.p • .

139° (dee.) • . 

A!!!!l• Oalcd. for, 015H17Br~Ia0: .· 0, $6.08; It, $ • .34. 
Found: C., .55.86; H., .$,4"7. 

·a-1odo-6-methox;yquino;ti11e (LVII) .... --A solution ot 

. 7.2 g., . (0.1:04 mole) of sodium nitrite ·1n 1.$ ml. ot wateit was 

&lowly added to · a cooled and agite.ted solution or 17 .4 g. 

(0.10 moiel of L. 1n . 14~2 g. of concentrated sulfuric acid 

diluted by .$0 g. ot crushed ice and .$0 ml. of wate:r so that 



. .

the tempettatur$ we.s maintained ·• at . 0-.$0 • . The mixture was 

· stirred 'fox- fifteen minutes· longer. 

· The · diaizotization mixture was quickly poured into 

a >cold solution or 20 · g.· of potassium iodide in water 

tollowed immediately . ·bv an . excess of copper bt-onze powde:r. 

The mixture wa.s heated 011 thEt steam bath for two houvs at 

7$-80° with effioient : stirring. The ·:red z,esidue waa filtered 

from the cool:ed solution and, after deying, exhaustively · 

extx-acted with benzene. Afte:r the benzene had been evaporated 

undet.t a stream. ,of ·dry · air, the bla.ck. residue was dissolved in 
. . ' 

hot ethanol at once. The alooholio solution was concentrated 

and cooled to separate 7 .2 g. (2.$~") of pure. tted crystals; 

m.p. 109° (dac.)(:rep~rtod m.p. 105~~07°)36. 

· 8-Io~o-6-9u1n2,i.~.nol . (LVIII)_ • .: _ _;Five grams '(0.018 

mole) of:'LVII was dH1solved . in SO ml. ot 48% hydrobroniio acid. 

The salt preoip1tated but redissolved. during the progress :ot 

the tout' hour reflux period • . The clear, red solution was ·· 

allowed to .stand overnight. · ·A s'.1.ight- ·exceas or sodium 

hydroxide solution was added to .the acid solution with cool-

ing. Acidifioation with dilute hydx-ochloric e.oid separated 
. . .

4.1 g. (89%)1 ?4-6-248° (deo.)~ A sample was pul'ifiad by
. '· ' .

vacuum sublimation at 0.2-0 • .3 mm. and reocystallized t't'Om 

ethanol to yield pink crystals: m.p. 259-260° (deo.). 

Anal. · Onlod. fott C9ii6IN0: 0, 39.88; H, 2.2). · 

Found: 0 1 ; Ht 



8-Iodo•,2-( l•J21pe:r1d]£lmethil )-6-gg,!!!~lit].ol (L.+!L•---
, .

A. solution or 2.5 g • . (0.0092 'mole} ot LVIII . 1'~ ethanol was 

added to ·• previously hoated solution ot pipel"ldin~ and 0.28 g. 

(0,0093 mole} of paraformaldehyde in ethanol~ The clear 

solution was heated on the . steam· bath for twenty minutes ind 

then c'onoentrated to 40 ml. ao~ling and stirring with a rod 

separated 2.8 g. (86%.) of brovm solid; m.p. 111-112° (deo.) ' 

A sample ·was purified fo~ analysis by·· recrystallization f'x-om . 

ethanol ; to yield beauti!'ul. tan crystals; 'm.p. 178° . (dee.·} • 
. Anal.. Oalod. for C15H17IN20t · O, 48.92; H,· 4-.66. 

Found: a, 49.23; H, ·4.6$. 

01N-D1ao~tI;l-2-am1noEhenol (LXI) .... --A flolution ot 

21.8 g. (0.20 mole) or o-aminophenol (LX) in pyridine with .· 
7 · • . • - • 

42 ml. of' 99-1001' acetic anhydride was refluxed for one and , 

one-halt hours. The solution .was concentx»ated and let stand . 

overnight to separate 30.$ g. (93%) of crystals; m.p. 12)-124,0

(repoi'ted ~.p. · 12q..;;o)q.l • . 

0 1 N-D1acetyl•2-am1no•5-chlorophenol, (I.XII)• .;..;..A 
' ' ' 

. strewn of chlorine gas was passed th.x-ough a cooled · solution 

ot 30 g. (0.16 ·mole) of LXI in 2$0 ml. 'or chloroform until 

the th.eoretioal increase in weight had· bean :realized. · The 

solution was tlonoentre.ted and , cooled to se,parate 19~6 g. (.$4%) 

of tan solid; m.p. ·166-167° (reJ)orted m.p. ·163 .. 16J+0 )39. 



6-0hloro.;..8.quinolinol (LXIII} .~•-A mix.,ture ot 19.5 g. 

(0 .• 10 mole) ot LXII, 25 g. of glyoel'lne, 15.5 g. or arsenic 

pento.xide, and lS ml. of conc,entrated sulfuric aoid was 

heated at 1$5° fol" toutt bou1?s. The darlt si:rup was poured · 
. . 

' . ' 

into lee we.tel' andneutr-alizt1d with ammonium hydl'OXid&. The 
· black solid was separated. by filtration, washed with water-, 

and either extracted. w1 tn ammonium hydroxide or sublimed 
,. .

directly. Neutrali .zation or the filtered basic solution pro-
' . '

du.cad 6.6 g. (38%Lo1' white cry-ate.ls; m.p. 141°· (:reported 'ni•P•

1400)42 • . 

6-0hloro~7~(l~p112er1dtlmeth:y:l)-8-gu1nol1nol Dihytiro-: 

9f1lor1de Hydrate (LXIV),.---A solution or 0 • .37 g. (0.012 mole) 

ot paratol'l.naldehyde and 1.2 ml • . (0.012 mole) or p1per1dine in 

ethanol was mi,xed with an alcoholic soluti~n of 2.2 g. (0.012 

mole) of LXIII. The m.ixtul"'e was heated for 10 minutes on the 
,··

steam bath and then concentrated at the pump to a small volume. 

Hydrogen ohlo~ide ~as was passed into the solution which was 

then diluted with ether to separate a heavy, black sirup. ' 

Trituration with seve,ral frosh portions of acetone produced 

J.O g. ( 72~)" of grey solid; m.p. 190•192° (deo.) • A srunple 

was reoeystallized several tirnes trom isopropanol to yield · 

an off-white solid; m.p. 198-199° (dee.). 

!!ml• · Oalod. for 015H17'llN20.2HOl. B20: O, 4"9.60; 
H, $.6$. Found: 0, ~9.67; H, $.89. 
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k-Iodo;..2-nitroanisole · (LXVI) .---A mixture ot 10 g. 

(0.4..$ :nolel of .2,-nitroa.nisole (LXV) • ·140 ml. of concentrated 

ni trio acid, and 90 g. of iodine was stirred overnight. The 

thick mixture was diluted with water and sulfur dioxide gs.s · 

passed .through until most ot the excess iodine had disappeared. 

The yellow·solid was separattd by filtration, we.shed with 

water, and dried on a porous plate to yield 12q. g •• ·(98%) ot 
cry-stale; m. P• 914,-95o ( reported m..p. '' 98°)44-. It en;r .iodine . 

. . . 

rems.ins a;ftett the · sulfur dioxide t11eatraant, reoeystal11zation 

from alcohol is adv! sable. · 

· . 2-Amino-b.-iodoenisole (LXVI) .---A mixture of 220 g. 

(0.79 mole) of txVI and 720 ml. or conoentrated hydrochloric 
. . . . . . . ' ·: . ' 

ao1cl was stirred efficiently while 220 g •. ot mossy tin was .. 

slowly added. ·. When tb.e tin had been -addedi the mixture was 

at1itred tor one and one-half houps end neutralized with sodium 

hydx-oxide solution- with cooling. 'I'he cooled reaction mixture · 

was then extracted with J l. or ethyl ether. · The d:ried ether 

· solution. was concentrated in vaouo to leave 193 g. (96%) .of 

white ceystals; m.p. 73.74° (x-eported m.p. 87°)44. The product 

may be purified f'ut-thel" by :r9oeystall! zat1on from _ ethanol but 

suob procedure usually oausas darkening or the material. 

Ethyl -Oa~bet~~xz-(3 (~-iodo-6-meth~xy-anilino )-: 

acrylate (LXVIII) M&thod A.---A ~olution ot 102.6 g. (0.4,l · 

mole) ofLXVI and 74 g. (O.J9mole) . of XXXVI in.300 ml. or 
glacial aoetio acid was heated for -five hours at 4S-.So0 and 
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then let stand overnight. The acid solution was poured into 

1oe water and neut~a.lized withaodium hydroxide solution 

with. cooling . The 'o11 which separated Was ',diss'olved in 

ether. The CQrnbined ether extraots were washed with dilute 

hydl'Ochloric acid and then with dilute sodium hydx,ox1de 

solution. · The dried ether solution wa• concentrated on the 

_ateam bath until only a thick s1 rup remained whioh solidified 

into 130.6 g. _ (83%) ·of yellow crystala upon cooling and _ 

stittPing· with a ttod; m.p. 71-72°. A sample was pux-ified foP 

analysi$ br recr,yste.lliz8.t1on f'rom ethanolJ m.p. -79°. 
Anal. Oalcd, tor 015H13IN05: C, l.J.2.97; ff, 4..33. 

Found: Q, ' ; H, -.. . • 
Method slt-6••"'\-A suspension. ot 2$ g. (.0.087 :' mole; m.p.

2q.l-2q.2° (dee.)) of the hydrochlor.ide of LXVIII, ,'.g.5 -g. (::,t
' --

anhydrous sodium · sulfate, and 19.2 S• (0.091 mole.f ot -hhe 

sodium salt ot: XXXVI 1n 200 ml. ot absolut• ethanol was 

etirrad at room temperatu:re tor twenty hours. · The mixture 
' ' '

was poured into about l l. of water and the oil which 

separated ws.a extracted with ether. The ether extx-act wo.s 
d.r1ed and concentrated to yield 31 •. 3 g. (86%) or yellow 

crystals; m.p. _72.73o., 

2 ... oarbethoxv-$-iod~-B•methoxv•th-gu~;-io,linol,, (LXIX) .---

One hundred. and thi?'ty grams (0.31 mole) ot-LXVIII was added 
, 

to JOO ml. or preheated , diphenyl ether' at 240°. .The solution 
' ( 

wae then tte:fluxed -for thi ,:aty•five minutes, cooled, and diluted 



with Skellysolvo B to separ~te _an oil which _was exhaustively 
• . '· ·-. . • , ! . . ' '

... , ...

tr1turated w1tb sueoessive tresh portions 0£ Skellysolve to 
produce 76.4 g. · (80%) of light brown solid; m.p. 118-119° 

' . ' : . . . . .
C 

( dee •) • A . sample for anal yato was puttified by 8eve:ral re ... . ' . . . . 

crystall1zat1ona from ieopropanolJ m.p. 157°. (?-eo.). 

Anal., Oalcd. tor 01.3H12IN04-: O, 4:l.84; H, 3.24,:. 
•.· ~. . . .

Found: 0, 41.58; H, 3.3lt-. 

·. 2-aarboxy-2.:.1od~mf}.thou;-y.-gu1nol!nol 1~)••;;..:...
A suspension .or 76.4 g ·. (Oi20 mole) of LXIX in·' $00 ml. <>f 10 

pet' oent ,sodiu.mhyd:roxid.-esolution was t"efluxed. for ~wo houl's. 

The cooled solution was filtered and neutretliaed with oon• 
,· , · , . ,, '. ·,• ;_

oentrated hydroohlor1c acid to yield 71 g • .. (100%) of' 'yellow 

solid; . xn~p: 2.$2-253° (dee. with evolution of gaa). A sample 

was pux-it~ed. b;r reox-ystallization trom ethanol to yield 

. yellOYf ccystalsJ rn.p. 260° (dee.). 

Found: 0 1 J .a, •

· .z•Iodo-8.-methox:y;•y.•qu.inol:_i_nol ( LXXI • ---Teri g?'ams 

(0.O29 .mole) of LXX was dropped slowly into 80 ml. ot 
• ., .. • I 

di phenyl :ether . vd th atil':tting and heating at 22.$-230° The 

:mixture was heatod et that tempera.tul'e fol' ten minutes and . . ,.

•

then cooled to snpara.ta, after washing with $thyl ether, a 

brown solid. The impure mixture was stirred in 1,.oo ml. of 2~ 

sodium carbonate solution tor two hours, then filtered and 



washed with water to reoovel"" 6,9 g. (79%) ot . brown powd.e:r; 

ni,. p. 21i,:,0 (dee.). . A sample was recrystallized 1u:lveral times 

tron1 .ethrmol for .a.naiysia; m.p • . 21.tJJO. 

!!!!!• Oalcd,. tott 01ot1a!N02•·½H20: • 0, .38. 7.3; H, 2. 92. 

Found: 01 39.00; H, 2.15. 

4 ... 0hloro-7 ... 10do•8•metho&9,uinol1ne {LXXlI).---A 
• ' µ 

solution ~t 13.S g. (0.06.$ mole) of pbosphorfua pentaohlo:ride 

in an exce~s ot ·~bosphorC>Ua oxychlor1de was heated to 10.$~110° 
·_ ,_· ., .' . . -,' · -'. . •. -· . ., _..,,·.:'. · ·. ·.· , ' _ _· .. · , · . . . . '. .. . .

with stirring, at· which tetnPerature 19.4 g. (0.06$ mole) ot 
LXXI was slowly ·added • . The oil bath was then raised to l.3$-

J.4.00 t'o-r : thirty minutes. . The excess phosy,hor•us oxychlor1de 

was ·removed. at the watel" pump. The sticky N)sidue was added. 

slowly to an ag.itated ·mixtu:re or boniene and dilute sodium 

hydroxide solution. · When the resction residue had beeri · 
e.dded., the solution was made basic with sodium ca:rbonate. 

' ' 

The basio solution was extracted a second time with bemene. 
'The benzene extracts we:re oo.mbined anci evaporated.under a 

stream or aitt .to leave 10.l g. ($0%) of impure b~wn solid; 

m.p. 97-99°. The product was vacuum sublimed at as low a 

temperature as possible followed by several recrystallizations 

from ethanol to yield a whit~ solid; m.p. 1!4-115°. 

. !!lf!!• Oalcd. tor 010H70lIMO: O, 17 .24; H., 2.21. 

Found: o, •



9:.:.(l-dlethyls..1!11nomethyl-4•hy;d.roxya.nilino)~2-1odo-

~-methox;ygu1nol1ne (LXXIVt.,-....:.A solution of 2 g. (0.0063 

mole) of LXII and 1.7 g. {0.0064" mol$} ot 4-runino-2•
diethylam1nomethylpbenol d:thydrochlol'ide (LXXIII) · 1n 200· mi. 
of 'ethanol. was :refluxed for two hours a.nd 'then concentrated. 

to 30· ml. 'l'bealcoholic solution was poured into an/excess 

ot ether. to separate a brown airup which was ceystall1zed by

extens1 ve stirring with a :rod in aoet'one to J.2 g. (9);b) or 
yellow ccystals;' m.p. 116° (deo.). The pl'oduct 1s very 

hygroscopic when recey-sts.ll!zation is attempted; however, a · 

. small pol't:1.ori was preo1pltated from isopropanol . solution 

with acetone '.to yield yellow ceystals; m.p. 182 ... 183° (dee.'). 

: 0, i 
H, • Found: 0, ; H, •
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VI. APPEUDIX 

,HCHO 
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HOAC>. 

11. 

'LXXVI 

When IX (pa~e ,ws,s . thought to .ha.v~ intez-esting 

antimalarial A.ct1v1ty 11 the, na.J)htp,~ene congener (L~VI) or 
,· ,

IX \'1as made. Since IJCXV! was .. ,f'ound to be exceptionally , 

insol'llble and since IX wa$ subsequently f'ound ·to be inactive, 

no rurthex- work tilong this line was attempted. 

2 ,2t-Methzlene-bis--(4.:.acetanJido-l•naphthol ), (LXXVI) .---
, . . . .

' '

A :solut1o~ ot 12 g • . (0~60 mole) ot 4,-aoetamido-l-naphthol 

(LXXV, prepared by acetylation ot 4-amino•l-naphthol hydro-

chloride .in water with so_d.1um. ace~ate and acetic anhydride) .

and 0.9 g. (O.JO mole) .of' pars.formaldehyde in acetic .acid was 
' . '

refluxed overnight. Two gttruns (16%) of white, cottony solid 

was .reoovered; m.p•. 294 ... 296° (deo.). The product was 

insoluble in all available solvents 1nolud1ng dilute ·a1kal1., 

LXXIX 
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Several attempts were niade to preps:x-e the8-amino-

6.-mothoxyqu1noline analogue of Camoquin (LXXIX). ' During the 

progress or thiS ··· wol'k, 8-(4-...hydroxyan111no)-6-methoxyqu1nol1ne 

( LXXIX) whieh >had be~n · prepai-ted by Dr. J. a. Burokha.lter50 

was remade and a so.tis!'aoto17 analysis obtained. 

Anal. Oalcd. for 016H14-N20.2H'.20: o. 6.3.56; H~ 6.00. 

Found: O, . 63 • .37; H, !,.82. 

The fact that the rAannich reaction could not be 

applied to LXXX had been indicated by Dr. Burckhalter1 s

pitevious wo·rk and this was confirmed. Many attempts Were 

made to condense the 8-halo-6-rnethoxyquinolines (LI, LIV, 
LVII) .with various side chains which could lead to LXXIX; 

however, no positive results were obtained presumably because 

ot the 1ab111ty- of the side chains ,to heat. ,During the 

progress of this work, q.•am1no-2-d1ethylaminomethylanisole 
. .

(LXXV'III) which had not beon 13ols.ted before was prepared • 
. ' ' ; 

It is 1ntettest1ng that LXXVIII can be distilled without 

decomposition. 

X

~3 .V C!i2N'(C:z!15)2

NH2:

LXXVII LXXVIII 
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~111no•2-:~!$·thil~ml;iqniethylaz;tsql~ (LXXVIII) .-~• 

.t \wa.ter · solution .or l,S g. (0.0.5$ mole) ot 2-diethylam:1nomethy-l• 

lt•nitroanisole. hyd.roohloriae2 (LlOtVII) was neutralized with
' . .

ammonium bydrox.ide and extracted. with ethe~. The ether 

solution was imn1ed1e.tely reduced ce.talytically . with . platinum 
, . . 

oxide, · t1ltarcd, and concentrated. '1'he residue waa distilled 

1u. vacuo to yield 8.$ g. (75%) of oolo:rles.s liquid; b.p. 127-

1280 at 0.2 mm~ n2°= 1.5410. '!'his sample decomposed slightly 

even · in a sealed· tuba and he.nee we.e · not analyzed. 

\York along this line o.t synthesis . will. b$ continued 

by otbar:s in •tn• neal' •!'utul'a. 

y 

L LXXXII 

4-(6-methoxy-8-quinolylamino)-benzoio aoid (LXXXI), · 

was prepared as· the r·1rst . step in the synthesis of .a oompound 

closel1 Jielated to LXXIX. Subsequent steps were to be 

:reduction of the oa:rboxf' group, replaoement of the resul,ting 

alcohol group with a chloro atom, · and condensation with 
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dietnylamine. LXXI was prepared but was found very d1ff1~ 
cult to purify~ It was found to be a hydrate. The lithium 

aluminum hydride re.duction of LXXXI was unsuccessful 

bees.use of its 1nsolub1lity "1n the various ethers. Ful'ther 

work along this line waa discontinued because of the 
' '

limitations or time but will be resumed by others at a later 
date. 

.!t:-( 6-Methoe3:-8•9u1nol:ylamino) :-benzo:t o aci st ( J;.XXXI 2.• --- . 
A mixtul'e ot 8. 7 g~ (0.0$ mole) of L, 10.1 g • . (O.O.$ mole) ot 
~-bromohenzoi<t acid, · 13.,8 g. , (0 .. 10 mole) of potassium 

oal"bonate, and 0.2 g. of ooppei- b?'onze powder in 200 ml. or 
water was refluxed with stirring for seventeen hours; The hot 

solution was filtered through a sintered glass filter and. 

attor cooling, carefully acidified w1 th dilute hydrochloric 

aoid to separate 12.1 g. (82%) or impure, yellow solid; m.p. 

168-171° (dee.). The solid was dissolved as well as possible 

in dilute h,ydroohlol'io acid, f1ltex-ed,- and neutral1ied With 

10% sodium hydroxide solution. Becrystalllzation .from acetone 
twice yielded a yellow solid; m.p. 219 ... 2200 (dee.). 

Anal. Oalcd,. f'or 01l4,H14N,203.2¼B20: O, 60.97; 

H, S.$6. FoU:nd: a, 60.,93; H,- 5.0S. 
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z .00··· .Cl· ·..•..·.i:3'A?. N.'1~H~r,.0001•N~
CH30 . · · CH30~ HO

·. . NO~ . · N02 ·

LI LXXXII LXXXIII LXXIV 

,An .a.tt$mpt was '. made. ,~o · prepat"e a hybrid (LXXXIV) .of 

two compounds (XIV and XLVII) which b.e.ve shown amebaoldal 

activity. LXXXIV shouid, in addition, heave a very active 
halogen. · Purifioation of the intermedie.tes was dif:f'!cult 

because or tho cU.ff'ioulty in :recrystallization. · The samples 

W$±te purified . by sublimation but good analytical l'&suita · could 

not be obtained. The Mannich. base (LXXXIV) . apparently wa'e 

formed but could not be seps:rated from unreaoted stal'ting 

material by repeated . recrystallization. 

8--0hloro .. 6~methoxz•2•n1 trogu1nol1ne (LXXXII) .---A 
mixture of 4.$ AJ• of concentrated sqlfuri,, acid .and 45' g. ot 
fuming n1tr;c .acic\ was oooled to 8° and 1.$ g .• (0.078 mole) ot· 

LI slowly added. · The mixture was heated at 7.$-85° for one 
' . 

hour when it was pou~ed into a slUl'?'Y .of ice and water to 

separate 10.0 · g. (.SlaS') of yellow solid; m.p. 148-14-9°. A

sample was sublimed. in vaQuo twice; m.p. 167-168°. 

Anal. Oalod_ fot- 010H70lN203: C, .$0.31; H, 2.96., 

Foundi O, $1.22; H, 2.95. 
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·e..cnioro~5-n1tro;..;6 ... guinql;,inol .·(txXXIII)·~-~-:..A _; 

solution of 4 ·g.;• (0.,017 ·mole) · or LXXXII · :1u· 1.00 ml., oft, 4,8f 
hydrobroni!o, s:cid wan rerluxecl ror six hours. ·After the · 
cooled solution hadbeonmnde ba.sic with sodiurn ,hydr<:>xide 

· sol\ition, a large part ot .the sodium :salt we.a insoluble. ' · 

Tlle · orange solid was ·separated by r1;trat1on, · dJ.:ssolJ~d ·in 
. . .

wate1•:, and neutralized with dllute hydrd~llloric acid. to -' 

separate: 2.7 g. (71;() bt yellow crystals; 139-140° (dac.). 

A Sample tori analysis wfis purified· by sublimation in :v,unio 
with no 1norea·se in' melting point. · 

At:nl_.. Ca~ed. tor 09f,I$ClN2034Jtff.20: .. o. lt7.;0; If,

2.42. · Foundf a, 4.7 .38; ll, 2.4.a·. 



···*· . ·· .. .. . A. report or exception.al antimalar~al activity 1n 

an impure samp0le ,or 5,.;amlno-7~cl1ethylaminomethyl•8-qu1nolinol : 

trih,-dl'Oohloride was investigated. The donclus!on 'was that 

the activity is inherent in the compound itself rather the.n 
. .. .

in an 1mpul'1ty~ The activity proved to be less than 

or1g1nall:, reported ox- about one-half the.t of quinine in 

avian mala'X'ia •. 
Several potential antimala?tial · d:i:tugs ot the . qu1nolinoJ. 

seliies W$?'0 synthesized. 1n.olud1ng a position isomer or 
.Oamoquin, 4-(4-ehlottoa.n!lino)-7 ... (l•piperidylmethyl)-6-

quinolinol, and two isomer'$ closely related to Oamoqu1n, S· 
(7•ohlox-o-.l4,.-qu1nolylamino)•7-(l-p1per1dylmethyl)•8-qu1nol1nol 

and. 8-( 7-ohloro-4-qu1nolylmn1.no )-6-( l•piper1d.ylmethyl )6 .. 

qu1nol1.n()l. A . thil'd iaomtll' of the latte:x- two cou1pound& could 

. not be prepal"ed • . . Detn1led phar.maoologioal data on . these . 
e.'t e

compounds M not available as yet. 

A gl'oup or six potential runebac1des was p1:tepnred. 

All were Mannioh bases of the haloqit1nolinol aeries • . In . 

ad.di tlon, coneidet'able woPk was done in prepal"ing the hybrid 

ot .Diodoqu1n and ,Oamoqu1n, with .th~ hope or obtaining a 

universal amebac!de. · Prelimina.ey ttepottta 1nd1oate that the 

Mann1oh base type of amebe.oide is active; howeve-r, the data 

1s 1noomplete. 

"" All ?r.dVW\~(o\~,o~\ \.,VO'<'( I»'"~ do'Y\-e_ ~.-t t.?od,J\<e\ b~v:!> -$-c.,, ·,
Dc"t'ft>~1 1 t,,\\cr, • 
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