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BISTOURICAL INTROIUOTION
Oenersl Dissussion

Of the protogoan disenses which are knosan, malaris is probably
the most destructive und widespresd in men. Ivery year it brings great
suffering to zsny millions of people} in India salome thers ere sn sitin
neted ons hundred nillion cases and one million deaths yer yesr from
mularin (997)s Although 1% s primsrily o disesse of the troples, it
sttacks in svery sonej there are four sillion ceses and four thousand
deaths per year in the southern Umited Sftutes alons (3%8). The fensl
fone sad our insular possessions are Beavily imfected by this disscse
{51)« Halaris hes besn recognized since smolent times end hes hed a
very powsrful influsnce an the progress of oivilization. During pesseful
world eonditions the Pight sgeinst selaris coste neny zillions of
delliars yearly and 42 of prime ecconomie lmportance, but during wers its
influsnoe is sultiplicd many times. In sress infeoted with salaris,
battlos may often be deolded by whioh side bhse the gresiest protectiom
sgainst the disessse Topores lesulng from the present war indicate that
thie vory thing hes alrsady coourred.

slthough the muture snd transmission of malaris hes besn
understood sinee only sbeut sisty yeers age, the velus of sinehoss berk
in relieving thig divense wes known %o the Feruviasn Indiane for aamy
senturies and as sarly as 1630 wop ussd in Furepe in the trestment of
maluris (150). The oimchone troe was orizisally native to the mountein
sides of the Sownth Ameriosn Cordilleras, where It grew in regions twelve
hundred to thirty~five hundred sesters alove ges level im Cersoss,

Bolivie, Kew Ursnada, Fousdor and Feru. A% present it is caltiveted
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dirfionlt %o culture, tests on related eesily eultured orgenisse have
beun devised. Fersmsois have besn used in tests om the basis that
guinine is toxie to them. Hegmer, Chaw, snd Nanwell (146) have ststed
thet ovan though this test is a poor indiention of entinslerial sstivity
they use 1t as o routise sxwaination in order to get scms indieoction of
the toxieity of drags to protoson.

torcening tests for antisslarisl druge were axtended to monmkeys
by Bapier and Cempbell and Inowles and Das Oupts (211) in 1992. Later
Yen Zooysn snd Pli& and Hlwol tremssitted P«  knowlest from monkeys to
husans, end in 1934 Teliaferro snd Cannon (1) infeetsd malignant
tertien malsrie from wan to spes. The use of monkoys has besn parti~
oularly suscessful in testing sulfonsslds derivatives.

The relative measure of the efficieney of a ceries of drugs is
given by the therapeutic index. This 18 the ratie of the mexisum toleraied
dose te the minimun surstive dose. Thus, for plossechin the therapeutie
index 181

Teles Rnﬁaﬁo.

defintte retardation of the omset of diseras in the cuse ol cunaries,

or causs the disappearance of gasetoeytes fn the suse of the Hamoproteus
infeotion of Java sparrows. It should be remenbored that the therspautie
index is oniy en fndioation of the sebivity of a drug end aerely affords
& msans of seleoting cempounds worthy of further tssting. The indlaes
obtained in & particulsr gerles of tosts by » single lnwestigstor ualang
& definite spooles of bird and a partioular stralm of paresite shows She
relation within thet series, bBut it is set poesible vo ensily compare

tests on different birds emd by differsat imwvestigetors sinee the index



il.

o the same drug will bs found to vary ssdmg a grewp of experiscnters.
Thus, Fournesu obtained s therapeutic index of &U for plasmcokin whem
tasted on Jave sparrows, wheress Toehl (729) obteined an fndex of W
for plasmoshin when tested om ocmmsries. inother rough quantitative
zoasure of these drugs i» the guivine oqulivalont, sn expressien which
is wsed for the cosparisom of the varisus oinmehcns sikaleids. .uinidine
has o yuinine equivalent of shewt .5, cinchonidiane about .5, dibydros
guinine 1 te 2, wto.

The use of pure qulnins in W20 by Pelletier sud Caventou wos
the first instance of the use of & pure chimieal in chemothorapy. This
was fellowed in I89C by the prepuration of P,hediony«t,hedihydroatn
methoxyyuineline by Zimhorn (99F), ohish shealenl was lster shown te
possess sntimalerial setivity. In 1493 Guttsann snéd Ehrileh {J4C)
demonstrated thst asthyless blus seuld be used in the trestoent of
malarin, but that it was met as astive a3 gulaime. In 1357 Homeorve
(282) found that Ssbemaoylasino-Besthoxyjuineline (Analgen) was useful
in treuting melarie, sud Ssapaberg (249) 20de sintler slalme for Peauthyle
Y~phenylquinciine. In this suse yesr Baamaberg (249 tatrodused the
first sompounds of the aoridinme series for uwee in nalarie therapy. He
studied the aotion ou the melarial perasits, as w»ell as other types of

infeotive agente, of dorivstives of the "mwhm' suoleus {JJ.

1)
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wnd entimalerisl properties of whiok wers published by Herlein (152, 1%54).
reeh) (929, 730), Sieli (968, %69) and Muhlems (287, 288).

aﬁﬁﬁa 1gB{Calig)a
Chy (111)

Bowever, the strusturs of Plausmochim was 2ot rewealed antil 1928, by
Berlsin (153). In publications by Sohulemsnn, Sohdnhfer snd Wingler
{thk, 5, 9%, _wmuw the reasoniag which wes followed im the produstion
of Flasmoohin was given ar follows: From the work of Cuttounn sod
Ehrisoh (140) 1% was known that methylene bluws hed & sposifis aoticm
on the plasncdis of nalaris and bod indesd baon used slomg with quinine
in the trestment of malaris {(406). They then replaced ome of the ~NHie,
iroups in lﬁwﬂ? bive with warious disliylesinosliylaxine groups

o produce & compound, such e {IV), »ith snhanced motivity (359F).

L]
400
G N “w\ u\ﬁa
£l

MEn, g (Coliy)g

(2¥)
Noxt they tricd the introduction of sisilar ehains 1nto vericus hetero-
eyelie nuaiel, espveially these whioh showed some sntimelarial sction
of their oem. It hed beom found ewrlier by Schulexsann, Sohomboler end
ltotsnoh (35CF), that Gemethoxy-d-sminoquinoline exerted *s strong
spmeifie destroying aotion om bloed paresites,”® end so they gprepared a
large susber of bealkoxy-Bedislkyleninoalkylesinoyuinelines. The
conpound they began with, bemethoxy-8«{(3 «diothylasinosthylenino)e



1k.

guinoline (V), was found by Poehl to be very sotive in bird =melarie in

canaries.

ORy0 2\

~
N

WH(CHy)g(CqeRig)y (V)

Sohulemann (344, J45) stated that 17,00C ocmpounds were
synthesised hefore the optimum relation between sctivity and toxieity
was found, ia the sompound whieh they named Plasmcchin. Almost nome
of this work which hed boen earried out in the I. G. Partenindustrie is
te bs found deseribed in the journmals, and what little has Yoen revealed
may be found im the patent literature (58P, 9S9F, 9S6P, IS8P).

tn the basis of the striking susoess obtained ¥y attaching
the dislkyluminoalkylusine side-ohain %o 6emethozyguinoline, it was &
ibglosl development to introduce similar ohains iate other heterocoyolie
nueleis This work led to the synthesis of Atebrin (&tnhmf} {vy) vy
Wass and Bietssoh (2637), reported in 1932. The biologicsl work was
sarried out by Kikush (206), suscessor te Roehl, whe found it to be less
toxie than FPlssmocohin, but instesd of being gmmetocidal like Flasmochin
it 1is sohizcnticldal nnd thus resesbles guinine in setien. The sotual

ravelstion of the structure of Atabrine wes not made until 1999 (265, 272).

oy

WHCB(CHy )N {CaBg )y
CHyO

el ()

*
“Atatrine has been given the mem=propristary naze of guineorine hydre=~
ohloride. The name Atabrine is registered im the U. &. Fatent Cffice.
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The direction of inwestigations sines the synthesis of Fleasmoohin
snd Atabrine has lergely bewm the waristion of the sidevhain, the pesitios
of the sidechain, the type of alkoxy group, end the position of the
wlkoxy group. Uuoh of this work hes boen done by groups of experimenters
led by Pourneam in Franee, Robimsenm in iwmglsnd, snd uaﬁasn.u in Russis.

A elaes of ecmpounds of reecent devalopment whieh exhibit antie-
salerinl properties sre the amidines. The earlisst rejort of the use
of amidine compounds im melaris therspy was that of Lacsom and Fymen in
1991 (96) who odtelned negative results In dDird selaria ix the tests on
thres amidines. The situstion remained like this until 1997 whem Fing,
lourte snd Yorke re-exasined the use of asidines, guanidines, 1sovthiow
uwress, ssd siniler compownds (P08) om trypenosossl infecticns in mice.
The conmneotion Retwesn trypanosawel snd melerial infections, as relsted
Yy Yerke {4C1), is the hypeglacenia whish rssults frem bdoth. The
exintonoe of trylenosomes depends on the presence of glusvse, snd it wes
known thet feesding of glusese to saneariss imfected with salarie rezulted
iz an incrsese in the nuzber of parasites esid ususlly death to the host.
it wap shown thet syethalin (Y11) has & direet sotiom on L. eyuinum,
snd so in 1990 Glyne-fughes, Lourie snd Yorke tested l,ll-disaidincundecsne,
wawaém%ar ..u%ﬂg

{vi1)

the most potent of & growp of acrmal alkylene disuldines tested wgelnst
trypmnoscnisses, on malaris iafections in ownsries and found Lt so e
tasotive. Howevsr, whed this compound wex trisd on I. kncwlesi in
monkoys or P» vivex ia man it was found definitely sstive.

Of very reoent innovation is the Llavestigation of the verfous

sulfonanides ss sntimalariel agents. Eistzaoh snd Naugs (9T6P, 277P)



b,

were the first to prepare sompounds of this type for combeting blood
perssitves, but the Tirst rsported tests of sulfonsutdes sgringt saleria
were by de Jesn (277) end ven der Tielen (M7). A voluzinsus ssovount
of disoussion hag teen published sinve then debating the wvalus of
suifenasides for the trestssst of malaris, sand although 1t has been
definitely shown that soms of these otapounds sre astive, the matter
reguires more fnvestigation. One of the diffioultice encountersd bas
beel the fallure of some of thess drugs in avian maleris, Bt swcoess
in bumen salaris. Sulfedisainme (YIXI) hes beon shosm by Cogreshall,
Heinr and Best (77) 0 be sffective agsinst malaria in men.

= N
4 BCHH » [+ 4
R‘Q e N

(v1r1)
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Batural Alksloide snéd Folated
Synthetie Compyownds
Although it has baem reuported that sertein iselated slieloids
yosneng sutizelerial sotivity, it is indisputekly known that the
einchons slkaloids jossess very bigh curative valus for malarie. TYThe
nost impertsnt of the sinchone alkaloids is guinine [1X).

B~
mml\m,

B

Chy0 N CH, ﬂ‘!, CRCE =
\] /
< cn
¥ {12)
The einmchoma alkaloids may be considered as deriwatives of

Cly

the parent substenee roban (&) (X). Thus, (winine would e 3=vinyle
Yehydroxy«’ «mothoxyrubun.

{x)
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Takls 1 §am'h}

¢inokhone Alkaloids
{¥aturally Coourring)

dane Strusture winine Befgrence
Cinohonieine NH ¢ 1%2
(Cinebotoxine) CO—CH, Ly, CH, slight
1
AN eql, SHa cHCH=CH,
s X 7
aminteine N o Sk 132
(ng.ﬂi»"M) C/O"—"i‘Hn’ C‘,Hq, c\'H"/
% c,¢4,7/$4“'>r/c—|‘|aH: eHo
S ) RN
Table 2
Synthetio Darivatives of Climohons ilkmleids
L
N
~
CHOH—C r_i,n}(‘,H,_
P\O S cHa =
Ha 1CH=CH
Nj Mol M
Rage 2 Aetivity Lefersnce
Capreine He * %2
“ainine Clgw o 132
~ainidine Clg> +ee 132
wainethylone Colig» Mk 12, 132
wainpropylens Cyly~ v 1%
wainallylene CRG™CHCHy~ + 192
Julinsnylons Collyy~ ¢ 132




le

Iabis 3
Syuthetio Derivstives of Cinehons Alkalelds

Eane 3 Luinine
Euuivelent
apeieinine RBe G99 54
Hethylapgauinine Chyo Ge b9 S&
Eshylapgquinine Colig= 1.3 54
Butylapoquinine CoEge 1.1 54
spusninidine e Ooly Sh
Methylapaquinidine 1 3.0 L
Isbie d
Symthatio Cerivatives of Cilnchons Alkaleoids
L .4 wainine Lsferance
kaglvglent
Dikydrocupreine B~ O 92 Sh
sthyldibydrosupreine Cyllg 1.08 54, 37h
{Cptoohin)
yldihydrocupreine Colfly ™ 1.9% sk
Issemyldihydroouproise  199~Cy, 1.83 3 5
| (Ewsupin)
tetyldihydreoupreine CoXy g 143 Sh
lsgoetyldihydroeupreine L8geC,H, 4~ 1.2 12

{Masin)
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Tuble 5

Synthetie Derivatives of Cinehons ilkaloids

Hame & Wainine Selerence
;%wucm . @.:l g:
Nethyl iscapoquinidine - s
Ethyl isospequinidine g:i,. e 2% ! 3

Cotyl isespoyuinidine Cylly g <) 54

Neme E inine Eafersnes
Edalveient
Debhydrojulnine ~ORCH o 132
Dikydrojuinine ~CHyCHy 1.35 54,172,319
P=thloredihydroquinine ~CHyCHaCL i 1%
XeChloredihydrejuinine ~CHC MOBy sl. 1 190
Kef«Dibronedibydrequinine ~CEBrCHyBr 2. 1 130
Keliydroxydihydroguinine ~CRORCHE, DSk it
itensaide ~0CRH, 0 79
“aitenmethylanide ~CrNECH, o ™
waitenine ~CCOH o 79, 1%
wuiteninesthylester 000 Ry Ce$ 1%
waitenineigoanyloster i Tl 0o 55, 1%
g

“aitenidine oo o 1%

waitenidinsethyleotor «~COOEL o 136
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Table 7
Synthetin Derivetives of Cinshone Alkaloids
o . ‘;;,-;.‘
~cn
. .. QH’)' -
MWe o BN «lcu e }LH Cr=CI
N7 TR - >
Hene 5y o=ty Aurivity Seferonse
@inine ohloride -:méif-gﬁ e 75
/
“ainene e & 7
Desexyguintne =GRy =08 o 12
Wnininens o 112
Wainine snine ~CHNEq =GR 6 120
Hsze .3 _wuinine Refarense
NH\_
;@?uwmm) - to (\LH,_ <\L,H » CH, ) 13
winietne
, N
d=Dibydroquin-  —CHOHCH, CH, ClH, ¢ &l
ieinol |

cH,,_%Hv ,LH (&7
Sepn



Table 8 (oomt*d)

Rase
Faaudoyuinidine -NE Ce 79 54
- CHOHMEH  SeH,
Riquine (I;Hi ,]CH')— 0. ch She 227
. Sen .
Niquidine Lye ereH, 1.45 She 327

N~
c.HdH cH ‘CI ' c:Hl

\@ ) CH,_(;J:: /cH R

Bexe % B By ,%um Esforsnce
$' «Bromedinydre- CHy~ By ~CHyOliy @ 15
{uinine
' eN¥itrodihydre= CRy=  «HOp  ~CHyOM, o 192
juinine
5' wthenylesoe Be  <NSB0,H, ~CEWCH, <3 1%
supreins
..(g...mgw Be 10 o} Wi <1 1%y
quinolyl)~aso~- @j Fata

hydreoupreine




Iable 3

gisonllanecus Alkaleoids

25.

Esme
Adrenalin
Aspidoapernioine
Atropine
Berberine
Cedrin
Coonine
Cedeine
Eokitamine
Earminel
CeDisthylaninosthyl harninel
Rurael ine
Eyosoyanine
Yorphine
Fapaverine
Fileenrpine
Sinine

dpsrteline
Stryshnine
Yitex
Yohinbine

Astivity
Bno dirsot aetiom
sotive

-
nane

sotive

slizbt

sotive

%0

%4

£ 23%

1%
s
a
8

»r

136
P
1s

229, 2%
1%

136

n
e
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Atropine’
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winoline Lerivatives

The derivatirves of quineline compose the largest single group
sf sompounds which have bteen studied for sutimslarial preperties, Of
these compounds most are deorivatives of B-amimoquinoline, elmiler te
Flesnochin. Investigations on guineline compsunds bave beven nelnly comw
aerned with the offects of varisticns of the alkylemine side-elain, by
varying the length, degres of branabing, wnd type of terminal dialkyle
amine proup, snd by sitering the éealkoxy group.

Flasmookin, the wost populer antimslariel of this group, wes
first syathbesized in the laborstoriss of the I. €. Farbemindustrie iz
1994, and is mow deing produeed commereislly im the United itstes by the
Finthrop Chemiosl Conpany. The synthesis {(%3) {nvelves the following

stepe
4] el
Bk
@W: ’“ @
EtgRCH,CHGOR EE» By HCHy 01
m.wgm.mam. ﬁ—-——» CRyCOCHy )yMEty —8ms

A0 g sl % _‘
i 20 5 B I Wk Mar

CE;CHOR(CH )yWESy $RBios CBCHEr(CHy)giEty
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Punysntz and Besevolunskays (218):

C1{CHy) 40000, * BENE i Bt (Chg )4 GEOCH, .%

EvgW(cr, )gom B9%1e o ga wicw,),c1.500
&lotte and Estmisoh {374):

FUaB(C0,)a08 SC38 0 me (e, ) C1.HEL
Magideon and Strukev (249):

EegR{Chy )08 5508 o ke H(CB,)401. 202
Parbwrke vorm. ¥eister Luelus and Bruming (MOTF)s

BtgW (L, ) (B KBy ﬁ%;;* B8y B (R, )gBr. KOy

If the dibullde 1s ussd the couwrse of resctioms is to comwert

it to a Mmmyl hultde, whish 1is reasted with a secomdery saine to
produce the dialkyleminoslkyl phenyl ether. Beiling this produet with a
halogen eold produces the desirsd halide. The Mommﬂ kalide iz more
sdvantageously praparsd from the halogenshydrin by ressting =ith sodius
rhsnoxide snd then with thionyl ehleride, thus svolding the less im yleld
axperienced by ebtaining s diphenoxyalikane &5 8 byprodust when the dihslide
is used. The dlnlkylaminosliyl balide may be obtaimed by direst resctics
of trimethylene chlorcbronide with s sesondary amine, but the possibility
exists of forming the disubstitution predust.
{298}

HO(CN, )48 ﬁ% Br (CHg )y Bt

{30%)1
Br(Cliglglir + CoBgla ~>-Br(Cliy)g0l lly *+ CaRgl(Clylgll By

Harvel, Zartmen snd Blathardt (»58):
BR(CBy JgOC My * BUgNH wuin EtyB(CH, ), 00 0y HEE, se.%(0H,) Br.nne
Elotta ond Zebaisch (¥T4):

n,(%;,‘gglg’ + ES RN .&ﬁ‘.',. Rt (Clig )00 JHy "l&"“‘ﬁam: e

EtyB (CHg )50



3%

uagidooa, Strukev, Pobulshev aand Tort (P4h):

Br{CHy)aCl + Kbg¥H memeei> EEL W (08, )01
Dialkylanineslochels have buen Frepsred in good yield by reseting a

sconndary amine with ethylome oxtds or epiohlerehydrim.
Headlee, Collett smd lLassell (14%):

EtgNE * W‘ ey EG B (CHg JoCH

Blioke, Parke sad Jenner (32):

BagHE ¢+ CRCHCHy —m BugiCHoCHONCE,
¢
fuberg end thriner (314):
EtoH(Chy)all + Qlglly o> B (Chy ) 40 (08, ) (N
Etsleb (101F)s v

The melonie ester condenseticn has bYein asnd %o add two carbons te the

snincalkyl halide.

Hegldson and Strakov (243):

EtgH ((Hy)gCl + 0 [CH{COMER )g) wmmmes EbyN(CHy JgOR(CONE Y, —> EaB{CN, ) 404N
ey G B (O )(COaEE  ~Sds ERGB(CR, g0l

In preparing ssue of the sispler sninoalkyleainequinoliines use has bean
onde of the phthalinide synthesis.

Ing and kanske (181)3

e ¢
¥R+ Br(Ch, )pbr 2500, W(CEy gl
/ a /
oo v
(300)s

m\ em\
( /m * BCH @ /g.g Br{CHy )obr
co co




Goshadrl (3672)1

so
e A BriCH,) n/ | é M‘% >
+ Br . N ‘ T
Yy i \m ) Tﬂ-l "
Hiig

Be N
%4 3 4
%ol
Rn(cE, m/ B @
\m
HR(CH, )g¥¥ g+ 201
nﬂu Hel: N
w mf-‘ﬂa i %
BB (CRy ) o ¥iiBueg

Baldwin and Robimsom (14):

€e
T el L - @
S

K/ \m's

Filg WH{CE, ) o
el AN
B o Hig '
]
FE{CH, W8,

la {llustrating the effoot of the length of the alkylenine side«
ohein on the therapeutis index o series of femsthoxyel-disthylexinosliyle
aninogulsslines heve been choswn. The tests were made on Java spsrrows
by Alsman and by Fournesu, o siskins on Megideon's compounds by Irjechewekit,
snd on ossaries by Fovet. I tests om Java spsrrows « mexizus of B0 s
resched where n = 9 (Table i0)e This seme scmpownd gives & maxisum

therapeutie imdex when tested im siskina, but the index is only AC.
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Bfrect of the Length of the ilkylemine
Bide«lhain in the é-ietboxy-deininouinelines

HeO—~" AN
NS ‘ !/
WH (CHg ), Wity
a8 Javs B Canaries telurenses
Sparrews

? L) é 17,18
3 oo 26.% 117.118,249,.27)
4 o, 1, 2 10.6 99,113,210, 24%
s 150 25 117,138,943
6 1s¢ 133 1,118,292, 040
T 166 79.3 1006 6439229, 240
8 s so0 é
? B0 &0 e 6,99, 240
i1 g2 ] S0 100 39,40,240

The affaet of the terminal basie group of the alkyleninoe
slkylssine side~chaln camnot de ovaluatsd dus to the fnsufflolsmt number
of compounds awnilable fer somparisen. In addition %o the groups listed
in Takle 11, various conmpounds have buem made whieh buve other basle
groups saek as piperidyl, piperasyl, lupinyl, merpholinyl, esnd bighsr
dinlkylnmine groups.
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Lffeot of the Terminel Eesie Group

WE{CHy )p¥

g HOEFATaUA0 iBDeeR W
gisking  Cemsrise  Jawe
Sparrows
~HBy 13.% 16 13,18%, 2%, %2
NG, Byon & By
«REC Hy "0 8 »a2
-H(CB, ), 16.5 T 18
R {Coligly 26. 6 06 117,118,721,243

Yhe petency of guineline derivstives in whish there are
variations in the b-alkeuy zreup has been studled. It 48 evident (Tebls
12) that the msthoxy group, present in plasmoshin and quinise snd stebrin,
i not mecessary fer astivity bDecauss the compounds in whioh there is sn
hydroxy or sthaxy group are still astive. FHowever, the methoay derivatives
are generally the sost active. In the e¢nss of the higher stiwrs the
aotivity eompletely dissppenrs.
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gffeet of Chasge in the 6~Alkoxy Uroup
o X
A
W (CHg )Rty
Rs Therapsutic Index Eaferoness
Jave fisking
iparrovs
X .2 o #03, 242
-0 13.3 117,021
Ko é 137.138
A ) 137,221, %03
i 203,242
© 221,242
1 221,242
¢ 221,242
o o0l 2k
0 291,242

In order to show the affeet of brenching in the side-ohaln,

Table 1% liste & serics of G-methoxyp-dedivthylaninonliyisninoquinolines.

Tests on Juve sparrows indfoate that sny branobimg of the sidewchain has

& disthorapeutie effect. This 16 alese shoen in tests on siskins, except

in the case of the intreduction of sa alpheemethyl group where there ia

s rise in the therepsutio imdex.



Isble 13
Effect of Ereneking in the ilkylumine Hide~Chain
in the
é~ilothoxy-S-Diethylaninoslkylmainequinolines

oo A

~(HellaCllaClg TRy REGy 7% 156 118,249

«-m::(tg! )m,wgﬁg,me, 40 A0 17,271

OB {C gl JoTgTHyWEy - 'Y 117,118

CE[CB(CHy )| ClglEty 0 - 221,235

wCELC (CHy JoCR MBS, ? W 117,118

Rutyl sidesshuin:

By Clig Cllg (1 KBty 16.4 20 99,138,210,243

~CH {Cly JCBgCligBESy 25 10 317,202
(Cortuns)

«CHAC(CBy )oFEty ? m

frepyl side-ohaln:

~CHy {g{m:.“) 26.6 100 3117,118,221,243

~CH{Clly JORgMEty 10 318,209,294
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In the follewing seriss of tekles, li through 21, are listed
sone of the Begubstituted quinoline derivatives, elassified as to Lype
of slde-chain. In meny ouses there is insufficient data on the therajpsutie
indices from which to draw sny oomelusions. In the growp of J~aninosthyle
sweinoquineline compounds (Tadle 14) it may bo jJudged that the bemethoxy
snd G-bydroxy-de(S-diethyloninosthylenine)=quinolines sre the most potent
antieslarials, Amomy the S~smivepropylasinequineline sompounds (Table 1%)
the most sotive are the Gehydroxy snd Gemethony-8e«{ ) =dinmethylonine«, and
Yediothylasinopropylsming Jequinolines. The indices for some of the
hosologs with 7, 8, 9, snd 11 emrton atoms are listed (Table 1B) as 200
te 1000, whoreas plesmonhin is only sbout 0. Lven though these values
are net direotly comparable there would seex %o be grest promise for the
higher derivatives.

The side-ekuin in position 3 mey be interrupted with o ¥, & or
G stom and still retsin its eotivity {Table 19)s A Aypdrogem of the side~
shala may be substituted with sz hydroxy group witheut destroying metivity:
howsver, stherification of the hydroxy growp reduees the POtensy.

Unless the sideechain is sttushed o the ring through a
secandary nitrogen stom en insetive compound results. Ne other substituent
has boen found whioh imparts shy outstending wotivity to the G-substituted

guinoline nuolous.



Isble 24
S«sainoethylaninoyuineline Conpounds

B Re Eeforencee
¥Ry . 19,94, 35w
¥Ry e ? 19,9520, 382
iy cEs + 13
=, OogeC iy ] W2
W g0y, Cile 2 e
Blen~Cqly O~pCelly & e
Ert,y o 1%.9 *21, 749
ity ve ] Ao ¢ 317,118,99,935
mEt, CES A 137,221, 242, 243
N, OwgCylly 1 221,242
Nity OpeCH, 3 221,242

W(isaColiy )y  CNe L us
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Seininopropylaninoquinoline Conpounds

oo

By UFCH (Clly )CHoNES,

N-Piperidyl

BE(CHg Yok
r Haferenses
e 12,254,234,
998,382

s 3 13,32

Owpi=Ogliy L 13, 34,92

Chie 8 14,92

e 8 314, 92

cES <36 %

Ougetely & 14,382

OMe 1¢ 36.5% 118,2%

o8 8o A £ g

el 2.8 2%

Me e 118

e v 8.5  118,207P,.2%

Cate 300 96.5 112,113,721,
543

OBt Y A 117,721, 242,
)

cie 10 ? u.z:gzm.

oEt 6 723,249
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Iakle 16
Seminobutylaninoquineline Compounds
) P , AN
N
Ry
LY Re .
RE(CHy ) Ny oz ® 1%.269
BH{CRg )Nk ty 10 s
FR{CHg ) WES, Qe 1¢ 0.4 7.118,210, 029
FR(CHy ) Mty cit 16 268
RHCH (Mo ) (CHy )oMiie, (Ne * 587, 9520, 3569, 9507

ERCE (e ) 33. vﬂﬂ&“ e v 23 137,272,254, 3507




Tatle 17
S=iminopsntyissinequinoline Conpounds
| P M AN
N
By
5 % gn mﬁs m&mw aforme
0 (Clig ) ¥Ry Cate 110 . 13.2h,23%, %2
WB (g ) g NHC By e 1 %2
VB (Clg )Mty | o 118
W8 (CRy JyELy Ciile is 25 ww"m@wﬁ.
BECH (e ) (CRy JghEt,  Clie 90,40,60 &0 26.6 www”mmw”wmw
KBCELC (Me)yCuolNey  OMe ko u?r
NECHGO (Mo ) CHyMiley  CEY & 117, 2628
NHCHGC (o )gCHaNES,  OMe W 2 117,118,
NECH,C(Me ), CHoMES, CES 10 117, 269¥
NECELC (Mo )gCH NEYy  OogeCyll, 10 117, 262P
RECHLC (Mo ) CENELy  Oepnl N, 100 117, 3609
NECH(B8) (CRy)oNlie,  Ole 50 117
BHCH{EC) (CHy JpNEty Gl b 117,118
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Iable 2¢
S-Hobersayolic Guinolines
Za T
S W
Re
By Therapsatis Feferences
Index
2 «Pyridyl iy
3 ~ryriayl a9y
BECH,Y' = (NoNo~piperidyl) Gelute 189p
NE(CHy)yRE=3 '« (' ~Homquinolyl) 13
BE(CR, g MHn (D' lowh' oNEy-8'«quinolyl) 108y
3 «Fiperidyld L2 W - 19
Bliep 'w(3' ~Hoethinzolinyl) Y 48
RE(CHy )g=1' ~piperidyd GeCiS 6 sisvin 221,249
Wees = (6 wONel CHCH % (Theit~  Gutlle 1
quinus 1idyl )=quinolyl] $a0R% 1y
G-Omgntally, nr
1' ~Imtdasolyl bntlie 958,97
CBa~1' =piperidyd 199
Cligel' epiperidylol’ «Clg=8' =quinelyl o 205
CHoN (MO ) (CT1y) oW (e OB B ~quinelyd ¢ 78

CHOHeD ' (7 ' =Etequinuslidyl) o 1%
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Teble 21 {eont’d)

A 2e
NHOONE, = b4 36
Clgly @ ué
BOGH, ¢ 146
O(CRy }oWB Yy e ° 28, 928
OBty 19
CEQNB(CE, JoNBty (3 & «B, «ie, <ES, © 20$
“BCalips R-Collys ~LER~Colly)
CHgRE (CHg Jgeplporidyl (B ® o, lis, ¢ 208
B8, pelolly, "RCellys ~418~04,)
CORE(CHy )y BE Sy Chle 0 %0
CO(CHg )y Bity e 0 b
Coig (CHy JoliBiby Cate e %0
AnO,NeB us




From the foregoing liste ¢f compoumds it may be seen thet
sotive Begubstituted quineline derivatives poasess the S-slideshain sitached
te the nucleus through sn «E¥e greup. The sldecsbain bay be a straight
or branched hydroserbon, sther, thiocsther or mmine snd ommtsining at
lenst ome other Basie group, sush ss the dieliylenine group. A bemethoxy
graup onhances the svtivity.

In the following tables, 72 through 91, are listed scme of the
qulseline derivetives which are substituted im positions ] te 7. The
only ecmpounds whioh show any setivity are those substitated in the j-
position. These f-substituted quineline derivetives ere of two types,
those which sre b-lsomers of the plasusochin type aud thoss which are
k=guinolyi ssrbinols == resembliing guinine.

Many of the A-isomers of the plussmochin type are L~smine
sobstituted Guinsldines, prepsred by the Comredelivpach sondensstion’

L0
“MeO = / gLocs
. BO QHL ;?_6;"_)___2%% B,
NH. Q\CH (95 %) /C.L

N/ CH3
25°, /5%,% Mo X
60~ 707
( ) N/ ‘me

The k=hydrexy-b-mothoxyiuinaldine is converted imto the vorresponding

koohlore or h~breme derivetive by treatwest with phoaphorous oxyhalide
or & sixture of phosphoreas oxybalide and phosphorous pentabellide, and
this compound 18 heated with the destred dielkyleminealkylasine te yleld
the Finel produet: .

oH
: ~
meoN” \ N oty HaN(CHR)sNES,
N S pe POl f“P’Céé— We- 175 Shae .
(/60‘70)

(80"/)

NH (CH2) 3N EE,

W0 O CHAL
O N e
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Neny otlsry synthesos of juinolines are desoribed by Wansks

(252).
Nefnbotituted ainoline Derivetives
ke,
Ry
'Y s

(Ciig Johillys €1 é-0H e
(Clig)gMlly, CA b-cite a2
(CBy )gPBy, O1 b=Clie 6o
(Clig Jg MRy =0 Geiie %62
(CHy )l 2e3shly 6~0Es 1697
(CRy JgMESy L §CONBC Ky ey

(CHg g B {CeB, 4 )a -un %y




Tabls 23
Pefinbstituted wineline Derivetives

52

L1
Wity
LN
WE{Cli, Jo¥Ey
W (Cliy Yo BB, 1-lleX; mOle
NECHGCROHCY RSy 1-3iel
B (Chy )4 WESy b~Clie
WACH (e (CHy ) MRty é~Cite
W8 (Ch, )gOB, Aedio
WHC Ry wp=(Cly JoRESy lelinl; 6~Ciie
WH (CHy Jy-morpholinyl belle} 6N,
Piperidyl h=0Et
Eorpholinyl A~CES
Fiperasgyl

1 =&’ «C1,C(0H) (¥e) (B4 )epsporasyl]
ERCCRN-2 ' =quinolyl

1 ~Inidazelyl

€8y )gBELy

(Chy )y XM

(cHy Jgprridyl

e o 8 o D ¢

1é67P

29

125

e
58,97

175
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Isble 24

S-Substitated wineiine Derivatives
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L
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T wloorg
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CO(Cly JyNity
COCHg=pipuridyl
CHOH8 ' = (3'sEt=quinuolidyl)
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heotubstituted wainoline Deriwvstives

Tuble 27

2
Piperidyl
Norpholinyl
Fiperasyl
wr.a’ ~guinolyl
WE(CHg )g0(CBg )gRuty
UH(CHg )40 (CH, )y NEty
WH(CHy )8 (CHy JoNESy
¥HC yHig=p=S0g RHy
CholiE (CHy JgREty
(CHy )W,
(Ciy)gMiieg
(CHy )aC0q (CHy JoBEy
CoyR
0458
OB
COg (Ciy )gNESy
CONESy
CONNet’ mquinelyl
CO(CR, )gNE
CO(CR, ) o Wil
GChy )y Nty

Peiie, 6~Cle
2eiie, 6-Ce
7-C1
bRt
T-C1
2-lle, boCile

gelle, 6-Cile, ToCle

2elte, G=CHe, T~CMe
BeCRy, 3B
2eile
LA g o
2l Ay
Peik, Ieiie
2elin
6=Clie
6+Clie
Polin, G-Cite

e S D2 D D

Eeforenses

i1d8 22y
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Table 27 (sont’d)
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ou By
08By wp-Oule
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00 iy =P = (Gke ) (Ey)

2elin, 6-0EN
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The d~¢uinolyl esrbinels bave boen prepaved by the following

resocticne:

cOo c&Na, cotH B
{209 o \
A+ CH;NL—> %l
N
COCH NEL, HOHCHNEL,

0
£4,N R Wm He N
7 NZ Pt chancodd N/

The bromoethyl ketons may be prepared by the following resctions:

(M) : co gﬁ,t: co CHQ_COK%

-{— C—HgCOﬁt a0 i‘:t, 25%s H 150 Li-
IOM J60°
QO ¢H3

eH
co cHﬁycolab o Lﬂ,\, N

M0 N Fra @
O M%Hm, Y N

The methyl ketone any be preparesd in goed yield frem the mitrile.

N

C,O'VV\.L/
MO “eo
NS + lm,’m%‘ﬁn/ H,o \/f
% ( b4 0‘70) ‘ s
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Table 29
S«dubstituted Juinoline Derivetives
Rs
e
N/
LY Qther Ovoups  Astivity Hest  Eefersneces
FR{CH, )iy Bon8, [} Canary 115,116
NE(CHy )glilly b=Cikn, SN0, o Conary 125,116
2 wPyridyl SChie 19%
BHCOME -, ' = (3 No~quinelyl) &-Clo Hhop
Wt ' = (2 ‘wliowi - Delie, heNN, iy
quinelyl) e brwy,
B3 [2,6' =(Miy)g>  Pele, helN, 179y
pyridyd
m"ﬂl ‘(3&' oC olig~? ! oo, 0le  Peile, 18
3 sliows’ «CHupyrasolyl) AN,
EHEDg=C gl g=paBily »n
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Iable 30
6~Substituted wuincline Lerivetives
Ry 'S
N N7
Fe
ey ), 1, Smp o
sla Can

WE (CHg JyNER, Batits O,k
NECHqbCyNa
2'«ryridyl
3 '=Fyridyl
h‘wfyxwxl
WBe2'o[h' o6 »(WH,)a~ ~gym-trissinyl]  2-ie, 4-KEg
NE-2' <[4 < (G JqMESg=b' ~HHo6"=
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om = Canary
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Mm’s ) um, S,
a{c%,).e-é (D! wlinok ' =BEy~

quinelyl) Delie, keNE,
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ofchy ~1 ' wpiperasinont' « (Cly gt
% iy

T ”om‘mmh Pelin, h'ﬁﬁ'

detivity Eefetences
Hess

118
15

115, H‘?

l’?
i9p
19¥
By

TR, 13??

lﬁ}’
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T-Zubstituted nineline Compounds

i 4
WE(CRy )RH,
LLIULFP LN
ERCOHE~T wguinelyl W%op
VECSHR-7 'oquinelyl Shar
NRCOwC Byl | Moy’ ~HHCR (CHy )= %
{CBy JMESy
O(CBy JgBEYy et Hy 14
AnCygNalt Belity ¢ Conary 118
?wmm:;gimlm Cempounds
Stxveture Referguee
. -
()N Ty
NHCONHK
] m a2
NN N
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Asridine lerivatives

The sesond largest group of synthetis antimslarials are derive~
tives of the soridine series. Since sotive sntimalarial agests had been
produced by subastitution of disliylasinealkylasine groups in G-msthoxy-
quinoline, it was only nNetursl that sudstitution of similar ohelns in
sther muslel was attempted, ultimatsly resulting 12 the production of
stabrine (XI), the first sehisontieidel drug, by ¥anse snd Lietzaeh
(268, 277), sssiated by Eikuth (P06) fm the blelogioal work.

NH eH ) (CH2);NTL
“Med s
N7 te
()

It s not surprising thet aoridine derivetives should prove te
be ef feotive antimalerisle for they may be comsidersd $o be 27,%benso~
guinolines snd hones have & ecertalin siailurity. Just sa in the osse eof
the guinoline derivetives it 13 found tn the seridine gserics that so long
a8 the position end type of slde~chain 14 muintained, it ean be altsred
considerably snd still produce sstive compounds. The groaps in pesitions
2 snd 6 may bo varied and produce offwetive sntimmisrisls.

The sehisontioids) drug atakrine eomperes faverably with quinime
and ie belng used extensively in the trestment of aslaris, doth in eivil
Fraatioe and in uflitury sedioine.

There has been much oonlusion about the numbering of ssridine
eompounds. PForsula X1Y shows the nuabsring used ky the fnglish, Frenmoh,
snd Chemisal Abstriote bsfere 19975 and formils XIIT shows that used by
the Germsps, ‘ussiensg, Chemical ibstrants sinee 1997, end used in this

LRpeYe
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- g 1/
n 3 1 =
$ > b ?
10 ! 5 o "
441 X1

Mabrine is manufsstured in the United States by the ¥imthrep
Chemiosl Compuny, Ins. under U. 8. Fo 2,113,957 (278F), snd according
to Bhorndal (343} the prosess imvolves Lhe followinmg steps.
le Froparation of 2,4=diehiorebensoio soid:
a. Najor ssthod until 1943

K (g0 2=

b. Einor method watil 1943

Mo 9.
'SW @ @ @\
H, N NH, CL_ (‘,Q/ .,

0. Xew nethed whick soecumta for such of the 1949

produstion s

"ot T+ O
O T

2+ FPreparstion of femethoxy«t,J-dichloresoridine:

@Nw b aliapops NH

(
spee, 0 A
— N L




%  Freparastion of Snd&tmzaquinwylmtmx
BegH(CH, g0l 5% EtgN(CH, )41
EtgR(CBy)gCl ¢ (CHyCOCHO U NS meus CHyCOCHO O R

'CHg )ity
(mot 1@15’“’4}
50 5 omgcolcmy)gmEs M Bo¥CE (e ) (CH )gREty
g.gg‘ t;;‘ "

b Freparsiion of Pemethoxy=beohioro-ju{ S ~disthylonineise~
pentylanine )mﬂém s

+ HaN eH(me) (eH2)NEE,

NHCHOMY(CH, )5 N ¢,
2 OO

The dialkyluminoslkylanines used in synthesising seridine
derivatives may be prepared by neans of several metheds. The Gabriel

D
/

66

phthalinide synthesis (129) invelves the reaction of sn aliyiene dibaitde

with potsssive phtbalinide, or phthalislide and potessium ecorbonmate, to
jroduse o phthalimide alkyl haiide.

(300
(4]
] A UK Bl ‘N(CHL)
@ NH RO e co’ 1m0t TR ‘ o’
¢o £to!] 12-hne.
(92, 29}«
WK+ Ba(tH)s B 2Ll LA N(eH-)5 8
@w/K e lahne e’ -
(181):

c0 i %
@ ) N+ B (eH )3 B, C0s ~/wﬁzt S @ \/N (tHa)3Bn
0o 2 . 0



&7

T™he yield in Shis step of the renctiom 15 not high dus o the formstien
of & diphthalimidonlicans as & result of the renstion of two meles of
phihalinide Witk ons mele of alkylene dihalide.

(T )

The phthaliside alkyl helide is naxt reseted with o ssocndary amine te
produes a phthalinidonliyidinliylanine.

(%2, 238)
@ N(EH) 8 + H @[ NN X
o’

(A61r, 286r):
o, Lo o

@ ON CHRCHOH CHR CL+EENH Ty NCH,CHEHCH,NEE,
C.O —aeveral oo co’

¥ith & prinary smine:

(49)1

@a{r\s(wx)gm + HlN Nu:,ﬂ‘" 3o @ N(CH1>3NH

The phthalinidoslhkylonine 1s finelly bydrelyssd te predueoe & dinlkylenine~
alkylamine. The hydrolysis is svcomplished by Boilinmg with alkell end/or
asids or ssoording to wors recent metheds, by trestsent with hydragine

hydrate.
(32, 2%):
SN NaoH ) 100° 3/4/»0
N(C-Ha->3 - Y > H;LN(C-H?)SI? >
@CO/ Mé,@%ﬁf/‘% Hee
{162p, M4F )

0\ - /‘w@&w
—7 = CHOHCH, NEL
@c_o/NCH;CWHCHQN “ Fina., 207 HeL HaNCHs S



¢0
) : NaHy- Hao :
X e NH‘@NKtl AHy- Ha (076 HCE
@C({N( +)a nefflosc | B, 7 /00° , 20 Wi
HzN(CHQsN'“'@N%”

Pesontly a method has been dasoribed by NHeloond sand Hamilten (151) for

the preducstiom of dialkylasinopropylissines by reseting sorylenitrile with
A sevundsry salne. A dizlkylsaisepropionitrile is formed snd this
sompound 18 reduweed by seans of hydrogen and Famey niskel to the desired
soupound.

(151)¢

CR®CHOR + (3-Cellyy Jo¥ Talor> (aeCyll, )gM(CHy)eCH

T (e YR (0B, )
ST o e,

(49)s

CHgSCHCN ¢ [CHy (Chy)yCH(RS)Clig] oNE % e (mﬂaimmﬂm}i”
15

1 (CHy )gOR ‘m"’f%ia"’ [y (CHay ) CH(EE)THY | o (€8, )ghHg
To deervease the formation of the byprodust secomdary anine durimg the
reduotion, the nitrile &8 saturated with ssmonia under pressure prior to
redustion,

2 2N (R )gO% Fs [RH(CH, )y o4 + X,
& dislkylaninobutyrenitrile osn be prepared from ethyl sysnoacetets.
(3c7))s

¥ (CHCHCGES) + QL{CHg )oNESy %!ﬁ?&; CNCH(COLBR ) (Clly )oNEty
The sminesster is ostalyticelly reduesd and them the onrbethoxy group ie
removed by hyirolysis followed by decarboxyletion.

CHCH (COgt ) (Clig JgWBty W BoNCH,CB(COLE0 ) (CH, g NEL,

{HQH) MaNCEGCH(CONM)(Cly)gWEty O HoW(CHy)eWEL,



é9.

Heay dislkylaminoalkylenines may be prepared from dlslkylasninoe
ketanvs. The dielkylsninoketons s eonverted te the oxime and then re-
duoed with sedium and an sleshol, or by catalytic meuns. The aminoketons
ean ke convertead directly to the diasisoalkens by eatslytie redustion in
the presence of emmonia. The Hsanich resction in used to propare azine
ketones of the types RCOCHR CHGNE",, snd aninealdehydes of the type
B G ECHu O, CHO
(94)s

CEgCOCHy ¢ HCEO + B, WH.BCL —Wm,%{m,}m
(250)3

CHCOCHLES + HOED * NogWHoBOL coneawmsn Olig COCH (B8 )CH, M0,
(S0, 251)

Ko CHCHC + ECHO + MegNE.ROL mmmw(m),ﬁw

S=Esto estors have been used te prepare dislkylssincketones.
Q(oTe, 299, 363)s
¥a{CH,OOCHO0LES) ¢ EtgR{C8y)q0) wemiy- CHgCOCH(COQRE ) (0N, JgHES,
108 Bebs,  CB0O0(CHy )oNEYy
(137):
Ka{ClyCOCRCOLEL) * BYgN(CHg)gll wmmesClig LR (CCpEL) (Cly )y Wiy
e CEgCOCHR (Clg )oMENq  Whore B ® GlHige, Collg=, 189=Cylly”
The dialkylamingketone cen be prepered By reseting a huloketone with
seoondary emine. Severs]l methods are availadls for preparing the haloe

ketone.
s« Bromipetion of ketomeas with X(=hydrogen stoms:
(306) CH,COCR, * Ev, — COCH By
aCUCRg ] W Clly ]

(309) CBaCO0M, + Bry %&Wc@,ﬁmw:



». Nisrenstein resctiom (220, 221

(392} |
e o4 § ﬁm{g ; 11
(CBade  + ChgFe fiom> (@e)s > ((Ba)e
cool (85%) 18, (100%) COCHa )
(b0}

<@60&)1 f_‘f"‘-_"’,’; (@ CUCHNZ)L Hcg <_©— coet 1(‘-@2

@, Halegensticn of a hydroxyketonss
{14G, 216, 217)

cﬁ.ﬂe?ﬂ*f:@;@ ..%%-y Ry CO(CH, ) OB
CHaCrla (9%)
(916)s
CHCO(CHy)g08 ~BBED. CH,CO(0Hy)gBr 8205 CUgCO(CH, JokPy
de Nisosllenscous:
(%)

CAUH,OHO ¢ ESgNE > EtgNCE,CR{CBL)y m—)ﬁmmw'(m)ﬁ.mx
g COC | |
T Bty N0 CHRCHOOR '&W EbgR(H, )y CCCHy
The dialkylaninoketons Ls then converted, eithsr through the oxime, er by

reduotion in the presemce of wamonis, 30 the dlalkylesinvalkylesine.

BtqN(Cly)yCO0My == B8qH(CHy JgC(MNOR)CEy ~Hoo-

Bt N (0N, ) CH(NE, JOB,
(197

CHLCCCRP (CHg JoMESy MACHL  CH,C (SHOE)CER(CH, )qRity

iy CHGCH(WE, ORR (Cll, JgWESy Wheve B % THg, ~UgMy, 180+CyH,



Ti.

(269)
a.

CHCU(CH, Y g iEy “my pry CHy OB (REg ) (CHy ) 4WES,
¥Ey

4 d1alkylaminonldehyde sen be trested similarly:
Bt NCHLC (He ) oCRO W E8NCH,C (e ) OB NHy

Dialkylasinenlkylsnines osn be readily prepared from eploblerse

hydrin.
(106F)
e P T
N G~ CRON
éﬁn/o CHgREY, ‘I”nmaw min. ‘l”’amv
This syathesis oan bs utilised to prepere di-disliylamine slkenols.
(3C2E)
e pa e
m, oo} m o ma e

0n, ea,@ R c&,n@
The synthesis of the aaridine nveleus 1s 1llustrated by seversl

sxsmples belows
(2bar )

~alho Ho, ~abh-o Hoy
+ ——
NH2 nmrw/ - @\Nt@\Hw
)
o)
SN, ST
—

AR T AJ/

H



2.

g - Ho

@16)s W@ Hono ) ] ¢
HaN NH,. Curtl, e . Km0y o '
/M@'NHL/WO Ho,¢ OQO

A Kicog - \©\NH '3 POCQ
(98) 1
=00 D
NO;L NO o i NI P 2¢s
e Cue, Klwa

“We0 HO 0
e aehay

“Med ™~ AN
+ocl 3 7 ~
- PN CS

The substituted Y=chleorosortdine is sondensed with the dislkyle
snincaliylanine by beoating in the prosencs of phencl.

(216): NHCH(mg) (CHa)sNEL 2

“Wed
oo

(23%):

fuly the 9«~ohlore stom 18 sotive asinee ne cospound is obdtainevd with the
side~adain in any other position. I the phenol is omitted the yleld of
oondensetion produst 1o sunlli the Y~=phenoxy derivetive has bieen shown
to be an intermedinte in the reossticm.



(n
51 OCsHs™
“““1 #et =0
NO, N0,
NH CHWE) (CH2); N €2
HaN C»H(”VN’J)(CH’)_aN OO
NO
Drondey {21) hes ocondensed the amine with the fntermediats aoid ohloride
befors ring olosare. NHCH(M)(CH, )N EL .
weo Eo
/ymo\@ :@ Hmcw(m,)(cm)}wwk @
NH
NHCHOR)CH)SNES,
YN0
4)06@3 i
(%12) 7

Esarly all of the satinalarisls rolated to scvidine are
mhsiituﬁ‘a' Jeanine derivetives. An inorvase i the length of the di-
alkylasinealkylaning side~ohein in eompounde related to Atabrine offents
st First an incrssss and then o deerease in the therspentiv index. In
aontrast to the Flasmochin serien there is no change in the therapeutie
index for even end odd carbem ehains. *hile the lewer mesbars are sors
sstive, they are also more toxie, snd ths eompound. with optisun relatiom
betwesn astivity und Soxlelty is the C, compouwnd. The effect of branching
in the side~chalim is strikingly shown when the syl fsomsrs are sompared.
Atakrine is more them twioe as effeotive as the nemnyl lscasr] hewever the
Bebutyl campound is more thun three timss a8 offective as the iso-butyl

scupound, while beth the a«bexyl azd {s0~hexyl isomers have the same

indiony.



The

The therapsutie fndex of esridine derivatives have besn determined
in nearly every cess by teste on Giskias infected with Flassediuve

Ishle 99
Effect of the loength of the Alkylesmine

ide~Chain in the Pellothoxy«toChlore~feininonoridines

NH(CH), N L,

NHCH{mO)(CHa) sNEL,

6.6 Meo OQ AN
3 Ababrine
5 NI L

Beferonven: 90, 22, 297

BN SMFaN B

It may b scen from the deta presented in Tables 2§ and 15 that
the 2-mathoxy derivetives sre fnsctive. Introductionm inte the Pesmsthoxy
derivatives of « ehlore or eysno group in the Gepositiom, or of a ohlore
or nitro group im the T-position produces astive compounds. The bwnitre
sompound, howsver, 1s immotive. Substitutiom of & ohlere growp im the
Geposition preduces a mers aetive compound then in the 7w-position. The
introdustion inte the Peneihoxyeb= or T~ohlore derivstives of & sethoxy
group-has & distherapentie offeet, producing insstive ecompounds. 7hereas
in the quinoline seriee the raplessenent of the methoxy group with s methyl
group preduces sn inestive compound, In the acridine seriss the conpound

is sotive, but to a lesser degree.
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Table 3¢

Effect of iubstitusnts on the Antimslarisl Aetivity
of 9( S ~Disthylentine~X-nethylbutylanine essridine

76.

_ NHeH (m)(cm) 3NEL,
K;mgq
Rs ™\ INF Ry
» 4

LN N P Isteremses
‘e Gy * 63,110
L ) e 15 237,739
Cite CH 7 k3
Wiieg . . 3]
e =2 } 2 02
s %0y & b 14
e 1221 L4 722,927
Cile el 3 } é 1o
it NCy 1 ] #light 218
Cile NE, o 25
Cile ¢l ¢ 292,007
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144 oy 1 & Saaa®(*uo) an
ik 230 Sqan®(®us)iax
134 "o Paun®( *ro) (em)a
144 L Saan®(%50) ux
anis & Samu®( ®0) na
,ﬁm.ﬁﬁﬁﬁn Saax®(Pun) (am)n
avet ®onn®( "u0) nx
29 4vET TApyandyd-S(*xo) un
e Saan®( o)

ege Sonu®( "eo) n

spumoduo] euip i sveurietAyjeoutuy-4
b1



9-Aminoyropylaninosoridine Compounds
R, NH(CHa3R

R, “Rn
Ry Reé
Ry

2 = 5 Astivity Eeforenves
Wit (] 37
Noh, Clie ¢ 135,237
REty cEs * 237
¥hie, Cite 63 Pé
NEt, a 2T
Nity e §C1 195
me, sio [ 13 138
¥it, ue 603 é 202,77
BEt, e beCl 1S 220, 979,237, 265
RESg Cie 6O 16 297
HEt, e 6-03 75 222,237
NES, B belity, *,0 297
Wity Siie 3 ) 2.8 248
s, Eie 60 ? 27
qEty T §=Cl 279
NEt, Mo 7-01 2 110,222,297, 269p
nee, Ole Tebr 263F
R, Gie 72 263P
NEL, Cite T=ROy 2.9 202,297
s, el §~C1, T-C2 338
W, e Sulile, 60L o 209,717
Wity Oite Gull, T~¥0, 3“.
Horpholinyl Cite 601 , ) %
riperidyl *Thy

Fiperidyl OMe y 2 2757




Tadle B

9w iminobutylaninoanridine Compounds

h
HE{CRy ) NBY,
Wi (CH, ) JHBty
NE(Chy ) NEty
RE(CRy )oFBty

WE(CHy ) MBS,
TR (CN, ) WEt,
¥Z{Chy ) oMty
EE(CNy ) WEY,
FR(CRy ) SRty
BH(0Hy ) ity
ERON (M) (THy JoWBty
WOCK (e } (T, ) WEby
YHGE (ko) (CTy )¢ Rty
BCH (e ) (OB, JgRit,y

WHCE (He) (Cly ) WESy
NECH (He ) (CHy )oWES,

601

=7
TCite

$=C1
é-s0,9,
T-s0gme,

Fefersnses
PTAP
N0
2637

€% 134%, 1 T9P, 220,
”nL3

Oot E2 )
279

75, 1.2 222,937
. o198

”

”

27h¥

o63r

6.6 220, 237, 20
275P

*T74¢
278¥

daklvity




Iable 39

8c.

9= § «Diethylanino~  “mothylbutyl)~aninoseridine Uerivetives
NHCH{Me)(eHy)s NEb,

R3 \ P\L

Ry
f-& & fther Groups Aokivivy Yeferences
c1 26%3F, PTLP
Br P74
1 2P
{Xe Gy * 63
1+ § 263¢
e 26%p
€1 [+ 3 s1v, 188
Ne Ciie 2639
o el 3 738
Ol €1 (Atabrine) i5,%¢ §0.91,1 %P
179r, 206,
237,239,009
268
e Br 7% 263
(e i # 26%y
e Ne * 269r
Cile cn .3 ?hS
% e 275F
50y Wlg . 22
Elte a 248,279
BEt ¢} Ep 4
f=189~CoB, o el *nr
O T-C1 ? 11¢
Oite TNy "7
Cite Tl Cy WEC, 22
Cale el f=Ne G Y 4
(e 153 § wosk 718
e cl ANty o 218
ke ¢l -1 6, * 116
(e ci T80, %9, 6.6 298
Cite 7-CCE (e )g 2T5F, PTIF
e T=Clin 279
Ll 179F
Qe (+ F=Ciie 1] 202,257
Clie c1 S-MB (08, )y BEt, ¢ 215
Okt (3 1 * "7
OES R - Y




Jable 30

8.

Kigher 9«Dialkylaninosikylaninonoridine Derivatives

NHR

R \ Ny Ra
R.g, \\, ;/,,5/ Rb

R

CR{Ne) (CBy )y Miln,

(CHg )gREL,
{Clig JgiBty
(CTg JgMEty
(cHy )giEny

CHgClMe )oCligRity
CHaC (e )y CgRity

(cny ) JUETy

2~Clle, T-Clie 222,275¢
an~Ciie, 6~C1 722237, 2630
P-Bile, 601 oy
PeCl 2Th?
3-c1 1%
25, Gele 7P
2+lie, Teiie 275, 79F
peClie, 6~C1 1 4
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83.

Jesminosoridine Derivatives
NHEHi e HOHCH, R

nse,
mEty
wet,

et

¥ity
Piperidyl
Fipsridyl

et

601
6-NCy

f-CN

6~C1
T-H0y
1~Chie, kele, 6+80,
1~(Me, 4olis, €-NC,
et
P-0C,Fy g
T~Chtn
il 6-¥04

1658
9P
*ThP
© 63
5.7 62,297, 26F
1ycF
165¥
"
7
Strong 63
& 29T 0P
igcr
190p
2758 .2 TP
PTSE, 279P
172y
%P, 179
1347, 1719¢
] 6
359P, 2568, 258F




Table 43

Beterosyalio lorivetives of Y-izinoncridine

Rq

P\a/|\\Rq
x AR,

£,
Horpholinyl
Fiperidy}
Fiperidyl

FEw'=(1'aCgNg=2' .3 (o )g=5 ~pyraselenyl)

BB « (§' «C Hg-thianyl)

D'« (§' slienS' = (CHy JORetningyl)

Mieé' - (2' <NEg~bensothingyl)

Ei-lupinyl

{sative)

Lo Ze- He. [eforences

¢

14§

a

el

4}

el
3
Q

c1
4 3

T

2%
179¥
dor

21

21

b2

14
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Ishle 44
Cbher 9-Aninosoridine Deriveatives
Ri  Ra
NG OON
q T
- Bl

EX¥e 180y, §-Cle o é3
HEC o B CES 1799
WHE(CHg )gOR Gt AWM, 108p
FHCH,CCgH 8t %Oy 1T4p
] ichr
2 REtq )y e 01 2EIP
m(w ),-mmnm RCq Tl 0 63
EE(CH, )0 763,},1!&&. Sie €l 2738
ME(Cltg )o0{CHy ) oMMy Chie T=Cile 275¢
m(cﬂp Jgb {@g )‘m fie € 27
W (CHy Jo8 ( Clile T~0Clie *T8P
xa{m:, 1B {ES (@: ),mt. e 1 {314
mx.mmm,:(ng X 2Thp

c
z¢§‘$ Bt NG, 1662, 1747, 1909
TICECOR (o) g )ubet, it WO, 166P, 1747
FEOHCORBON, CROBCH, NES, 0Bt O, 1667, ) 74¥
NKC B ~peCH B, e 1 26%P
WHC J g ~peChy Nily a *74P
WHC JHg = p=CHy e T-5le 275P
BHC B, =p=C(Clly Jg Wity e C1 . 269F
BUC JHg =Pt (Clg ) g ity CEt WO, j 22 19cp
WHC By =p0(Clig J oWty it T=Ciie 75P
¥EC JBq=p~s mﬁ,} REL cie () 7%
RHC Ry -poul( m? OBt WO, 15w
m.n‘-‘y-:cx cx.).lm. Gite € P63F
oBa- . OBt RO, 190¥
o8t WO, 10 19cr
Okt 135p
m‘n‘-sw{cx,),m sism 01 27%P

FH(CH, )4 By =p=08 Ot 180¥
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~Subatituted soridine Derivetives

Rq

87.

L7} 3y By [lsferemces
NH(CHy )oRBt, 3P
0(CHg JgRit, §O, NE, 190P,191P
O(CRy Jg~piperidyl §H, BE, 1929
0(CHy JyWEty L T

Teble A7

9-substituted Aoridine Derivstives

Rq
REOON
Rs o R¢

LY
O(CHy )gBESy
OlCHy )yHrty
OCH(ke) (CHg ) o Nitey,
FE(CHg JNEty

NH (CHy ), BB,
NECH,CHONCEGBES,

) B
O{CEy ) NEt, Olie
0{CHy JgREt, e

OCE(Ne ) (CHg)gMie, Ne
O(CRy )oWES,

KB (CHy )oHES,
RECE,CHORCH Nity

TEF g

271F,352F, 356P,
se

3sep
A%%e




Iskle A8
h-substituted seridine Derivetives
S NP
Q.
Ry
Ry Ry Ry LY kefaroncos
BH{CH, ) WEL, 3527, 356F, 158F
FH(CHg Jg~piperidyl Isre
FECHQC glig ~p~KEy T2
Cyly~pN(Rt) (0B, )gWEL, Clie a Wiy P67
C Ry PprO(Cly JuRB by Cile el -y 269P
0 (CBy )oY, ¥, N, 191

Pihydroapridine Serlvatives




L2 % A-Tot pehypdroanridine Derivetives

Isble 50

89.

L]
BR(CH, )y BECy
ER(CH, JoMEty

BECE (e ) (CEy )y MEN,
nucH (e ) (OB, Jg Wity

A-Sgpiyeridyd
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Muidines and Cuanldines

fiany ssidives, geenidines, snd related osmpounds, such st isow
thivareas, have teen prepared snd tested in trypanogomal fufecticns, but
mly & few have been tosted in melaria. These ecmpounds have ususlly been
found to be insotive sgaivat F. rellotum infections of emnmries, but
fow are sctive in simien end buman malarisl infevtions. Thus, }, ll-die.
suidinoundeoostis Ghows B¢ retarding sotiom agsinst F. relictus im eanaries,
but exhibits therspeutic sotion agsinst . kmowlssi im momkeys, sad P,
Yivax in men.

Anidines say be prepsred by treating s nitrils with aleoholie
HCl, to form the intermediate imimosther salt, fullowed by treatment with
slocholio uamantis to form the asidine.

(96):
cs ,/ﬂoml 4]
(rn Lson t{mam); . ay:
L™ | Fa.Bca e T
ﬁ Be o c\
~ KE.HC1 T
shore n = 8, 7, &, 9, 10, 11 Q</ | /)n&
cx oBs ity

:!xy EsCR

o hemaene

xe Q" (overnight) v
roon temp. {40 hrs) e Cle
P | oo s
(CBg )m . K (CEgdn ; ‘
g R, g, ous
cw 4 Wi * sults ¢

(%13 \;ma



9.

/mother method i trestment of the mitrile with hydroxyle

‘snine te Yorm the hydroxsmie ammide, wiieh is not 1selsted, Pollowsd by
redustion to the amidine.

(225):
o c( uH ¢
P .- Wiy
I~ - i - gl
cH Cmen 2030 bra. i n

3.4 ~Dlemidinontilbens has baen prepsred from b, k'-dfe
eysnostilbons by the ususl procedure {104F) and by sn interesting esries
of resotions by Sab (33). The 4,4'-dieysnostilbons L& prepsred from

Rod' ~diaminestilbene through the die-diagonium aslt.
{228):

Sah preparsd his imtersedimte compound, b -dilcdostilbenms,
in twe ways. BEtephen reduction of lelcdobemgonitrile produeed g~icdo-
benssliehyde which was ressted with hydrazine hydrate to form the asine.

Pyrolysis of the saine produced the desired stilbene darivetive.

cN CHO T I
Sl Ny Hig - M0 @W @
byl €450

N CH
[N )
1]
CH ( ’
I
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The sesond mothod was substitution of asine groups with Sedine in bk’
disninostilbens through the di-diagonium salt.

Nt L
CH
CH KT, CH
NH.

The 4,A d110d0stilbene was sonverted inte the dl-Grignerd eompound which
wag trested with athyl erthoserbonate to form the di~ovthosster. This
wis oonverted inte auhmam by trestment ﬂth aicobollic ammonia.

~=NH
akda . EETH
c(ott)y

l | NHg
87510 - QH
~
T D aat)
( 3 [, NH
mgt S NH,

Barber and Slask (16) preparcd 4,4 ~dioysnsstilbens From
b/, K, /3 ~totrabrouodi phenylethane .
pr—( -cmmrcane H-sr %&% we<{ S-amen< D-cx
Neaubatitoted suidines ean bo zrepared from N-substituted
autdess The preparstise of Neverstrylbemsamidine is of this type.
(547

u‘
O-Cir i 0% Qi
OMme &WW —0me




23.

pCarboxyphonylguanidine has bosn preparsd by the following

saries of rewstions:

96 .
(96) NHj-HCL NHCSNH, zzo\\uzz HL
NHyeNS nel St
4 s _abq. Eto7
100° el 1ha.
DONI DOPI OOQII
~=NH
NHCT
SNH,
—TCone >\I¢\$\
iy 3 hna
CoH
Iskls 51
Antdines and Quanidines
Strueture Earasite Host  Astivity (Beferences
HNy NH Er vivax Man + 23 )
IPZ\OAOIPV._D/\ZiuJ N‘ % § » 3
E. Canary 1% 7
NH ¢ 9%
g@&zzp canary

¢

»
:
E
*

_NH
wnovoLAHHuvszxo/ﬂ;p. Camary O 9
\ B kmowlesi  lomiwy * 122,401
HNS ch)= Er xiwax Ean + Ac1
oS - I Dt s 0 402
s Felietum  Camary 0 12?2
Ahzvvu\ A /zxu m.. relistum  Canary » nﬂumgw




P4
Sulfonanides snd fulfonss

It was shown by Coggeshall (75,76) thet sulfanilemide
ocompletaly oures Fs knowlusi infesticns im rhesus monkeys. However,
this compound has only a slight sstion on tke course of humen mularis.
fther sulfonsmides are definitely a‘wtzu both in sisien and in bumen
saleria {68, £5, 77, %66), but these drugs were found by several investi-
gators te Yo without effeet in avias sslsrie. Thus, sulfenilamide and
sulfapyridine were found (53,76,253) to have no sffeot on Fs reliotus,

E> ssthemsrium, end ¥. nwoleophilum infectiona of oemeries; sulfenilemide
derivatives having sauinoalkylenine sidechaine were i{nsotive in F. relictua
fnfestions (907); several sulfemamides were found to have no effest om Po
lsphurss infections of ducks end ohiokens (76,147). Oppesed to these
results are the observations thet prontosil scluble osused complete dis-
appesrance of parasites in P, prascox infesticms im Jave sperrows (2),

snd that sulfepyridine ia offeotive aguinet F. oireusiflisxis infections

in csnsries (2%%).

An explmmation hes teem offered {D56) that the disorepamcy
betvenn the reszponses of simiam snd human asleris eand the response of
avisn mularia to trestaent with mlfonanides may te due to & difference
in speoies susceptibility of parasites, but perhaps slso the diserepsncy
is due omly te dissizmiler bloed comcentraticn-tine relatissships due to
koat differcvces ia absorption and sxorotiom.

The sulfenilexide suoleus is numbered iu this paper asoording
to the system of Crossley, Horthey and Hultqulst (82), as shown in formuls
XI¥. Thas, this compound would be nemed ﬂmttyl-l"mdim%ﬁmlrmﬂmuo.

CH,OCHR 50y KN,

) (1)
iy



i’S.

The synthesis of Wlesubstituted sulfsnilamides gemerslly
utilises Neacotyl zulfumiliyl ehloride, which is prepared from scetanilide
and ehloresullimmic weld.

(297)

crycom~</ )+ mosogd —> ss,m@— 5Cy€1
The acetyl sulfanilyl shloride is ressted in soetone-ethor or henzene
sslution with e ssine or {ains to form the slogudstituted ﬁmﬂyx

sulfenilamide.

ax,cm@aa.cz + No MH %ﬁﬁg_; crigont ~/ - 50gMieg

c&m@-s%m + BoWm, ..%...; oy comn—~ > 50gMmE
(2334

N
B4 CONR —@—m.m + @(5143 _— mn,@ WHCOCHy
N ’ A

=

(9301 SN
ClyCoM— - 50gC1 + ByHCT (o) {CH, )sNEty

i Bre

CB,CONE— )— SC0,MHCH(Ne) (CH, ) gHEy
The Nieasetyl group is hydrolysed off by bellimg with aqusous or aleoholie
hydroshliorio seid.

(9%91)
ﬂﬁ-@m@— sCoiue, IBIDAS 25 - s0,nue,
172 by,
(23):

cone. HC1 ebake
room temp. I hra.
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nbegubatituted sulfenilanides moy bo preparsd froe
sxnlfsni lenide by resotion with sp elkyl or aryl healide, or with am soyl
halifde. The llmim group is umtoushed in this jroosse.
(93):

Kty (Chg )01 + Bt~ ) 504, BegH(Thy )yt~ )—s0,4u8,
(23)s -~
33 NH < )-50,NH,,_
AN
OO q} * Mﬁ‘@&@,ﬂa -&;; Z Cb
(€7)s

NH< =50, NH,_

v
Ree 22 O
POt G O ON

(8h):

&@m,eu » mgR <) sogm, ~a%—s C@:@‘Eﬁ,ﬁﬁ‘@ 3oy

Co,H ? hours coH

W subetituted sulfenilsmides may be preparsd by resetimg saitable Ne
substituted anilines with ehleresulfonis weid followed by trestment with
smontan hydroxide.

{391}

xex(com){ ) ¢ HOBO,C % ren(oom) </ - s0,e3 168 TRyl

room tLenp.
2 hrse

evntcon) - sogm, AL . sem{ - so,vm,
3/5 hye

The synthesis of xx.l.qahattwtw- sullanilenides invelves
the remstiom of sm alkyl, eryl, or seyl hslide with an s‘mm:uuwt
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sulfentilanide or with an WieseyleBlesubstituted sulfentlemide.

(391): pondarad ¥

cagoonn - Bogiie, ApiES_— emgoon (£}~ - 3040

40«50%, %ok hrs.

EbgR (S8 g8 ~_— s0gMie
(84)+ |
sogwE~/ -50

(- socs + wa-L)-semny _Ia o 01 - soym{)-sogmes,

CoH COsH
(B4)s

t B0 __, g slssholte .
CHaC0mH ‘@'M&“ * &‘@ FOuTEts titurate B
0 minutes
Ba% (- 5008 ) sogne,

{99)2

L
BHyN(CH, )4Cl.BCL * n,x-@- BORNBECH (e ) (CHy )y WESy ‘M"? hre.

BB (CHy Y o8E < swktm)(m, Ya¥Ety
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Iskle 52
wleSubstituted Sulfenilsmides

HO‘N@—SOQNHR(

L8 asviviey Buferenses
B {suifantlemide) ¢ Avien T6. 77, 106,207,253
¢ Basen
| + uonkey

g 256
R - 256
::“lﬂ) . kgz

« 1 % b &
f:i%}& * 256
* 256
mﬂ?uonm.; NEty 89
HoCROHCH NER, 89
‘n‘ﬁm o 89,258
c.n.»s»w,x e 256
*puilly BUC Ry =peBCaH :E ??;

slle~ 2
Q‘n"‘awgf? 1)y * 25p
SR : %
k- 1% ™ 4 25F
n,-w.;.&-mﬁ, . 285¢
2} Pyriag (sulfapyridine) +,0 77,253
4 (2w Colynt' wONemguinolyl) 73
2 «Fyrisidyl (Sulfsdfiaxine) » 256
?' (b ~Me-pyrimidyl) * 256
2' »Fyragyl * 258
@’Wuﬂ (sulfethingole) 4 77,993
8'=(6' we0-guinolyl) 108F
C lig=pms0glie, (Uieron) * 256




Tsble 53

#), ¥l substituted Sulfunilanides

B b ] Aetivity

e e *
{ca,),m {eﬁ.),m & 256
-t 2%

6
ZE' )g'@'(%)“ @5‘

keBubstituted Bemsenssullfonunides

R@ SO, NHy

9.

2 Asvivity

¢
(Froseptagine) 0

RHCH,C Ry

&' (B <0 lg~quinelyl)

 IRT IR -c;m:aaﬂ;
NEBC,C Ha~p-Nliy (Disulon
uam,@,n‘

wm wiily P
,&, mw@k {Frontosil)
a(&'-m-quuﬂyx} ¢

L=

' wilin=9' ~NECH (M) (CHy)gBECymaoridyl]

67, 106, ﬁ?




ploxbosubet ftuted Sulfanilemides

Tsble 5%

Ry~L)S0uR,

10U

LY
BR(CHy JpNiity
RH{CHg JoMEty
WH{CH, Jokity
WHCE (e ) (Clg )y Rty
BHC Hg=1' 0 5/=(C1}y

.
.
.
.

WC B3/, 5 =(Br),
.
.

B8 | = (6 BeO-guinolyl)
KHC gllg ~p=Lliy Wity
Nty

REty

L ‘Astivity Refsrenses

Hilmy p) 3

T 391

Fiperidyl m

BE (CRg ) HESy 93

Rieg ¢ 25%

Piperidyl + 25¥¢

FHCORG . 25P

NBCOCH,C By * 25F

WSOHC B ¢ 20N 258

FOCHC iy ~h~Chie ] 25

d 25p

* 258

* 134

* 257

, i08¢

KoY /= {2/ <He0~6 '«Clunoridyl) 87

WS o (4 Ol =T/ <Hiidio~ 287
quinelyl)

EBey’ « T’ wlio0e9/ ~NICE- a7

{un ) (CH, )y MBSy ~aoridyl
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Tsble 36

Jesonsrie Sulfanilexides

G -2 :“‘Womn 0
ByNC Rg=3 ~30,RHy 9
ReiC oMy~ ~BORNHE Hy 2 *=ClpH P
BNy =Y ~NHEC N N, o3 %50, ¥ROU, OV, 08 0
Asridine Sulfumamides
N(Jr(,CzHa)q. Ned,
heee
O 50,NH, i
NH CHOm) (CHa)sN e, o

MO »«so,_ro =
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Takle 60

Y. Arematie Compounds

i, Eemaens [erivatives
R,

R R
R3
L.’
Ry e
Ol A0 ¢ 246
ol 9eCH, 400 ¢ U6
on S0, hog o8, 0 146
on Yuill, kom=C.8, ¢ 146
o P=B0gs helly, b=Rig ¢ 713
WENC gBy P, F=0H, 408 ¢ 146
WRC He Pollg, hoRHy G V7 3
m;&mmnm.){w, mg h-Cuie ITCP
m,a,mm-y.m{m)? sty h=Citn ey
Clall h-uH, 756
CBgCRUHCH, Hiing 2=0xe, L-ONe o 1ns
CHyCHORCHy~plpertidyl Yol ¢ 118
m.m.m,w,n, A=t ICesunary, C-men 115
CH o NHCH , CHORCHANECEC g G 11%
W(lie) (Gl JoiEty hosl 158F
] Wﬂ) (e )'m. 518 (CH, o WEty 61¥F
¢ 165¢, 3%2F
stxt;cszm-m?c&,) Bty Y0l 153F
mm. },& wx,).nm, Jullie, 4=0C4 =150 écp
L Pelie ¢ s
S-ke ¢ 118
bl $mQRBATY s Denen 115
A=Clie TF
§-CoaCH{ke )CH (e ) Nils, ™
: A-EE{CE,) 169¥
ec:::mw-»—m-caﬁmm. 4 [{C g; ,rm, 169r
O g Bg wmatile a=[CcH{Ne ea,),sm.], 169F
QR [CH(Mo )} (CRy ) MBSy | o

8L Fgup=Cite 4~FRCE (e ) (CBy ) g¥EL, 1697

wmm![(mmm.]. R-BL(CHiy)gRite]n 169F

o piog . - aaas TR
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be ?¢  Aromatic Substituted Vrews
RRECCNER,

i LN Lvis Beferemoes
¢ B o4, 2F
Colg=priiE {4 + 1k
CoBgmp~¥(Cylly)g ® 12
c,n‘w{azﬂ,mh 6=Qainelyl 242
Cellg P=0C By o3, 5= (He)y b=cuinolyl hop
€ gRymeNly~pRiia, » 124, 3427

Jeble 62
be 3. Diphenyl Derivatives
3N & Ry
£ Ry iativity Seferences
CRUECEgwpiporidyl . 8@{?
HH (CRy )o Nilg R o o0
N (CH, Yy ¥Hy R 0 Mo
CROSCHg=piperidyl ¥ o oo
RRCHLCRCHC R, Nie, ] ¢ 118
b bo Triphenylmethens Derivetives
R"‘< )— c—:~<:>= R¥{ee]
R"
R\
2 B, B il Befyrencos
*e (CHy Jo MBS, B (e ) (08, Yo BEL, ¥ e 1527, 356F, 1909




Istle 64

be S« Baphthelens (erivstives

S

By Ry Astivity Heferenves

CHOECHy-pipesridyl  Gbe ° b
CHyCHOBCE, RES, el ;mtau 15
WECH ,CHCRCH, Nileg #11 ght-birds 315
Comem
Iable 69

e« Beterosycliis Coapounds
1. Ping Systeme Comtaining Oxyges
& DPiphenylone Oxides

RIS

-8 [(Cly JgMPty| g4  T-R[(CHy)gNES,| o 1697
2-8[(Cly )40 (B, )gMEYy | o 1697

Ao



Teble 66
0. 1. Be Ysnthene Dwrivetives

o7

A, B I G TR S N NSRRI 1=l 4 NP Bl

Paferences
7 ‘

NN cO4 * 49F, 3598, 1567,
| K= N(Tg) (M) N Eba I5aF, IS9P

L,
* 352r, 9568, 1507

R:—' NW@'H‘)—);N Fi;y..
e. 2« Fing Systens Comtalning (ms Nitrogen
8 ?yﬂdim‘; Derivetives
5 @3
b ‘ N/ 2
]

2-CH, SeHCy o 14é
2~Ciie, Seliy ¢ 146
M(%}Mg m 270r
2-0(Clg Jolikty, I=CONBC Ry ~p-UBS 2709
(cs,} omanuyl. M@m.& 70
?-m(m,, ¥ES, (o) (CBe) gzgi
P00 Hige SCW RE 7
‘?‘g-mzm—t‘ «pﬁff#;x * Shar
1"'&'&’;’!"3‘.3“ Jgs 7°FH, S-iE% Nr




Zable €8

0« 2. b. Plperidinse Derivatives

EL,N <CH1)Q_N1—}’7®(C’H:'>2N e, ]
(éHg\),LN &bz_
Tedle 69
Ce Pe 0o (uinwolidines
Struotares Feforapeeay
| N |
AN N RN
o e i i il 196¢
CBy CHy By Ciy CHy CHg , CHy CHy (¥
N AN N
Iakle 70
6. P 4. Carbasole Derivetives
gruature Y Eeferuwsoes
\
X" “NH 27
@H.)sNEL
0L
owe -
NH

NH,




Isble 73

®+ ¢+ 8. Perhydressrbasels Derivatives

Eg hy References
(CR, Jo ¥ (e )OR,C By 5P
(Cly)g=)' «(2' wElepyridonyl) oOE 5F
{0ty ) WHE Ry ~p=O (U8 JgNELy sy

o+ 2« £+ Bensoguinsline Derivstives

1. Bemsofle }%‘ﬂml?’i {Phenanthridines)
)
2

fubstitusnty
PeBr, G-NR{CH,) NEL,
S-Clie, S~KE(CH,) Wity o
6=NECE{Me ) (CH, )gNEty o




Iabie 73
B Do £o D m»?‘)qmnuu

e

S-NR(CRy ) NELy b
S~MHCH (Mo ) (OH, ) Wiy, T=(ie 179F
S~-¥ECH(le ) (OB, JyWESy, B~Br 1787

o. 2. £+ 9 Bempe{gluvinoliuss

NHCHR(meNCHa);NeL

9% -

&

11¢.



Takle 75
s 2+ £+ ko Bnso(h)uuinolines

6 5
&38
x®
Substitusnty

hoEB((Rg )8 (CHy JoWBYy
2-FR(CH, ) Wity helie
L-NBCH (Me) (Chg Jo¥Bhy, S=Cle
A-NECH (Me ) (08, )y Rity, 6~C1
A-NECH(Me ) (Clty )y WEty, 10+ 1738

Ishle 76

G 2o £+ 5. Isw~aninclines

Struetare
~N N
G o e

NIt CO NH

111.
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8+ 2 Pe 6. Dihydroisoquinolinss
b
Qe

1CHLCL, Gelhie, T=Cie ¢ 64, 66
1o (CBg )oChs €~CMn, ToClie 0 64r, 66
3, 2={CHy)gs 2C1, 6~Clin, T~Olo ¢ &
1-{Cy )y =3’ = [6' o7/ = {CH0)g=3' &' ~dibydrotsn~
zﬁkinnﬂQ 34mh.1£&u ' o &S
Iable 78

0 P f. 7. Tetrahydreisojuinolines

dativisy Referemons

“Me 0
“Me O H ¢ E73
(eHz)2NHo
0 66

“WMe0

B i
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0c Do £o 8¢ Comtarnine Uerivatives
o
SONG
Cﬁﬂb S M N-mme

om K

By

;;.aw‘-u.-s”-m ’
ClaColly=p-Ny 3
CBg~?' ~pyridyd ™
A'=[3'5 " (0 )qepyrasoiyl] 3

Jeble 8¢
s % Ming Systess Containing Twoe Nitrogens
&+  Pipasrasines

RN N-Ry
LY Ry  dstivity Dsfsremoes
CHaCRONCH,C(Hy B, ° 115

CHoORCBCH,0C,H, B 4] 15

113
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Table 8)
G 3. bo ?Mﬁ“m’
R X R
NA
R
2 Refermess
OC gHy 71
{CgRg~prCl M
OC iy »p~Lile 29
Iakle 82

Se % 0. PFenziniduscles

7 (Cly Jg¥ligs G-CLS
1= (CHy JyNity, Z=He, Golie
S~NR(CH, )y Nitky, GeCliv




115%.

Table 83
o % d. Carbellme Derivetives end “elated Compounds

R Aesivity  [eferemces

Cile (Harmine) o 199
OuyeColly ¢ 1. ner
Ongeliylly g ° s
G{CH, JoWES,y ¢ 81,915p
Cits (Harnsline) €, 0 81,129
O-grCelly t. 0 81,915
;e

B 22
2c2

1)

B b4y
L4t 2847
L1 2847

164




Iubia 84
Ce 30 9. Guinssslines

Ry

RL@N
N

2% By dstiviey

wH(en, ) e, °
m{@, )'!l%, {4 § 4]
WHCH(Ne) (CB,)oWity M 0
EHCE (o) (CRy JgNESy NGy °

Lsferemese
236
76
76

8. % v ainoxalines

Ok

B Zelerences
OC gy =p=llin m
HHC yHig wp-ite -
C gy -tiotie m
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PAFY? 1o PHENCTRIAZIBE DETIVATIVES

Disenssion
{ne of the rirst compounds shown to poxvess satimalarizl
sotivity was sethylene blue [X¥). “hom ome of the dimethyl anime groups

N
AN
M&mli:j:;;[::LN%wL
&
14

wea replaced with a P=disthylasiuoesthyl methylanine group s ocompound (XVI)
with greater eotivity wes obtained. The setivity of this sompocnd mey be

Soe
/WU-LN N S/ N(’ML)(CH'A—)Z Net,
te
byd

sttriduted to the conbination of phenetbissine nuwslvus witk the dialkyle
sninsalkylamine group. The ﬂnlky!aim:lk'ﬂwme group has been uwsed
with great suocess ia produsing sotive sompounds of the (uimoline snd
saridine series. 1t was thought of interest Lo prepare » conpound of
sinilur styuotures im whioh the mnitrogen atom of the phencthisgine nueleus
is somneoted te a dialkylemimenlkyl group 3 in formule XVIXe

o CH)NR
_ N
L
il
The proparation of Resubstituted dislkylaminoalky) phune-

thissines was attenpted by direet alkylation of phenothiazive by treatusnt
with an sppropriste substiteted alkyl helide. Limce the nitrogem atom
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of phenethiasine is only very weakly basie 1t was expsoted thet the

resction would proseed with Siffioulty. 4 survey of the methods of

preparing ¥ealkyl phencthiasines revealed the faot that condsnaction may

be effoeted by heating phetothissine with en alkyl Ralide snd a solvent

in » sealed tubs. Pernthsen (?9) prepared Nesethylyhenothissios (IVIII)

by hesting phemothissine with methyl tedide snd methanol at 100-110% im
e sesled tude.

NI+ MesH
100 1\&

Belthylphenothtazine (X1X) wes sintlarly prepured (99), using ethyl

browide smd ethanel and heatimg at 110-120°.
I &t
“ & LBV ECOH
Nl ~/120°

\\Q\\PNP&\\N&&&\

In the ,grﬁ,i of Nebensylphenothiasine (XX} the high
bolling poiat of bemayl ohleride precluded the mevessity of & sezled tabe.
The reactiom, desoribed by Finst (117), was perforsed st 140-145% for one
and ome~halfl bours, im the absence of & sclvent.

| etseace 1
140145 ° "l
\\\N\%\..\o.

b ¥ 4

The direet arylation of phesothianine, using sn aryl helide,
reguires an alkaline condensing sgent and s satelyst. Thus, Nephenyl-
phenothiasine (YX1) was prepared by Barnett sad Safles (17) by refluxing
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phenotbingine with fodobenzens for 13 hours in the presesnos of potassivm
osrbonate end euprous iodide, using bromobsnsene es » solvent. Fimsi {113)

H CeHs
& cé H51+C‘6’4$ﬁlp PN
el 15 hna. _

x1
used nitrobenzone as & solvent in this seme resotion snd sudstituted
sopper powder for the cuprous fodide os a ontalyst, reflaxing for tem

to twelve heurs.

H
H TS

CeHsT+ C4HsSNO,

s I Kocos + Cuo -~ A \ O
N Nl j0-12.hna.

An sttenpt wes mude to prepare 10-{3'-hysrexyprepyl)~
phonothiagine (3XI1) by refluxing phencthiszine and triscthylene ohlore~

hydrin with potassium serbonste and copper powder in pitrobemsens for

twenty~2ix hours. However, mo produst sould Do isolated.
QC—H’)-)a 01"

LK

X213
Stevens M Tucker (978) prepared xugnwtwlouhuoh
(XX111) in 35 poresnt yleld by refluxing for twelve hours s solutich of
carbasole, pepropyl lodide, sxd potsssius hydrexide, in squecus seetone.

/ r
\
N
CsHyp-n
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This seme metbod was spplied im sn sttespt to prepere 10«(?'-diethyle
saiscethyl)ephonothingine (XXIV) by rescting phenothiasine with Pediothyl-

aninoethyl obloride but ne condensatism product oouid bYe isclated.

v

The preparstion of N-sodfophenothiazine was attenpted with
the view of resoting the sodio«derivetive with sn aliyl hslide In order
to prepare an Yealkylphenothiagine. Direct tresstment of phonotbhissine
with sodinm st 200+210° prodused mo resstion, snd the subseqment sdditiom
of excoss triscthylens shierchydirin snd furtber hesting preduned none of
the desired 10-(3'-hydroxypropyl)e=pbsncthiasine. A seoond stteapt st
preparstion of Nesodiophencthiazine apparently wes suosessful. In this
seee & bofling solution of phenothissine in toluens wes trested with
sodion and after twelve hours the sodius hed rescted and an orange
suspansion of the sodio~derivative hed formsd. Teaotiom of this produet
with 2«disthylsainouthyl cblorids produced s substance whish sould met e
induosd to orystelliaze end whiok could not be distillied without decomposition.

Fhemothiazines have bean prapsred by hosting diphonylmmines
with sulfur. “bem dipbenylesmine is bested with sulfur st 250° phenc~
thiagine (XIV) is Tormed. H1eflerly, Bernthaem (32) hested L-sminodiphenyl-
smins with sulfur wnd obtained Jeaminophenethispine (XIVY). Desat (B4)
prepared 10-tenaylphenethiasime {X1YVIX) By hesting ¥<tensyldiphenylemine
with sulfur et 220° for eight hours.

() ®m )




1%0.

T
Oy~
~s NH

Xxvy
CH LC&H{,’

(Ol D —2— Oli@

sosordingly, the synthesis of desired Ne-sudstituted di-
Fhsnylenines was undertaken with the view of sabsegnently rescting thea
with sulfur to produse l0-subatituted phencthiasines.

Eiooheff (31) prepured sthyl K edipbenylssinopropionats
{XIVII1) 3u 26 percent yield by husting diphenylesine and othyl Xebromo-
prepionste at 170° for four bours. Cesai (B6) obtained a 94 paresnt yield

(Cgliy)yWE ¢ BreH(Ne)CO,ES -ﬁ%::» {C g¥ig ) o NCH(S )OO, ES
Xxviit

of N-beusyldiphenylamine (IXIY) by heating diphenylenine snd bemayl
shloride for tem hours with fedine snd sodium soetstes. Laum (#26) prepared

(Calty oMMl + CyRyCHyCl %35‘:‘355""‘? (Colig JaNCHC ollg
1¢ hra.

IXIx
sethyl phenyl Y-hydroxypropyleaine {XXX) by hecting sethylsailine sud
trisethyleme cohlerehydrin for forty te f£if'ty hours st 120-130%,

CgHy¥Rie + C1(CHy)glH %%_} Cgligh (e ) (CBy )y Ol

x
An sttempt wes sade to prepare We(3' -hypdroxypropyl)edis
phenylamine (ZXX1} by heating ¢iphenylamine with trimsthylens chlorohydrin
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copper powder satalyst wes prepared from eopper sulfete sund sias (%8).
P=liethylaninesthyl ohloride was prepared by o series of

reactions sterting with the synthesie of dicthyleniline from smiline,

disthyl sulfute ond osleium oxide (56). The diethyleniline wes converted

to p-nitrosodiethylaniline by trestment with nitrous eofd using the direotiome

in *Crgenie Synthesse® (307) for the preparstion of penitrosodimetiyl-

mmiline. The penitroscdiethylantline was hydrolyned with sedine hydroxide

Calgtty E80 o egne n, Btg8 Dm0 B8y geowm + 5o w0

by the method of Toenigaberg (718) to produce diethylesine, snd resstion

of disthbylemive with ethylene cxide socording to Headlee, Collett and
Lazzell (14%) produssd Pediethylemineoethyl aloshel. This was sonwsrted
to 2-diothyleninoethyl ehloride by trestaent with thlenyl ohleride,
stoording te the dircotions of Sleotte snd Behmisek (I74).

BUGW + ClaSila ———> 5ty¥ (G JgOF 2% gegnicn,)ee2

Yhen the solorless, 1i¢uid P-diethylasimocthyl chioride was allowed to
stand it depesited colorless orysisis whioh were imsoluble in toluene,
benzene, oblorefoym, sud vther, but were soluble in water. The aquecus
solution gave sn immediste precipitate of silver shloride when treatsd
with silver nitrete. Thia solid is probably the produst of dimsrizatios,
either dlethyl Pechlorostiyl ' =diethylantnosthyl wmonium shieride
{1XX131) or 1,1, d~tetranthylpiporasiniun diehloride {LXXIV}.

JaC3
[u ST Ym/ Fhat(Elae F:g/*_\'m -
"\ (eny g WE8, —— NN :} |

AXXI1Y IXIY
This is smalegeus to the spomtsnecus polymerisstion of 5,-&101;&?1“!;»
pemtyl ohloride to 1, ledisthylpiperidinine ohloride (Xx2v) (374). In
order to prevent further dimerisstion, the 2«disthylaninoethyl ehleride



1%%.

Bbg (Clly)gCl ey [m@] ‘ar
XXXV
wep tysated with dry hydrogen ehleride to form the etable hydroehleride
salt. An atteujt was mede te prepare P-diethylasminosthyl alachel by
rescting somosthanolsmine with sthyl lodide in the presence of potsssium
*srbonate. Howwver, B0 product wes fevleble. The eothyl fodide was jre-
pared from diethyl suifste, potassiam iodide, and ealeiun owxdemstes {10).

S-Fhenoxyethyl brontde wes prepared sveording te Bentley,
Bewerth and Terkin (76) 4in 16 peoresnt yleld from sodius phenoxide wnd
othylene ditremidée (prepsred from ethylene end tromime). then the
dirvetions of *Orgsnie Synthesos® {302) were fellowsd m 47 perosnt yleld
was obbuined,

B-ithylphonothingine wos Frepared in 59 peresst yield by
ressting phenothisaine with ethyl fodide im & scaled tube at 10C-11c®
for mme hour {29).

Trinethylone ohlorohydirin wes ounverted to )/«mklanwowl
atstote in B9 pereent yield by refluxing with glssis) socecio neld snd
benzcne in the presence of pe~tolusnesulfemie acid, oontinususly removing
the wetor as it formed. Deriek snd Rissell (85) prepared this compownd
in 87 pereent yleld By remcting trimsthylame oblorchydrin with asetyl
shloride.
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wore: to 557, $5.57%, §7.65°, £5-85%, 85-105", residue.

Fefore & further frastiomation was ssrried out, the residoe
was discerded) the portiom boiling st 85«105%, comsisting of unochenged
trimathylone glyeel, was seot salde] the low bolling jortion up to mmo '
oomsisting mainly of water and hydrogen ohloride with some trimethylens
ehloride end trimethylene chlorebydein, wap nsutralised osrefully with
powdered sodium surbasete. Two layers forsed and the upper containing the
awucgm»»u was separated, dried ever amhydrous potucsium sarbonste and
agsin replaced as the portion boiling wp te 35%. Another complete freetiom-
al distilletion wus sarried cut om the fraotions bolling up to 35°, and
the following frauotions were sollected under 1C ma.s te $9°, ¥5.60°,
6c-61°, 64-35".

The final yield of trimsthylens ohlorehydris Polling wt
€C~64°/1C ame was 135 g» from %O g. of trimithylens glyeol (6§ perecemt
of the theorotical saoumt), end 67 . of trimethylene glyool was recoversd.

+ Coe hundrsd grems (Ook wole) of sopper sulfate

psutabydrate wes dissolved 1w 950 ve. of hot water inm & le«l. beaker.
ifter oeviing o room tempsrature 35 g. (0.59 atom) of sine dust wes
gradually wided, with stirring, until ths polutiom was decclorized. The
rresipltated copper was washed by deosntaetion with weter. DIilute hydro-
ehlorie seid (¥ peresnt’ was sdded to the precipitete to resove the sxoess
of the sine, and sgitstion was comtinued until tho soeepe of hydrogen
cessed. The sopper peviar was washed by decamintion with weter, end kept
under wuter in s gless stoppered bottle.

Attempted Smthests of 10-(Y -Hydroxypropyl)-phemotbiasine,
Iriel 1. In a 20Ce0e. glassejointed flask, fitted with & reflux econdenser,
wore plsoed § go (0025 mole) of plunothiasine, 4.7 g« (0.CS mole) of trie
sethylene ohlorohyirin, 6.9 g. (.08 wels) of dry powdered potessiom
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1%7.

irom Jasketed sutoolave, fitted with a plow stirrer, reflux condenser
2% om: lang lesding to a dowmward condsuser, thermemeter well, end drope
Fing funnel, was added 246 g. (9.6 molow) of dry rewiered caleiuwm hydroxide.
The sizture weas stirred end %o this fiwe portions of distiyl sulfuve,
totalling 618 g. (K2 moles), wore added at interwais of ten minutes.
Iee wator waz eirvoulated through the Jesket of the sutotlsve, and the
temperstare of the resstion was kept below w"’. After the final heat
rise had bogun to sudside the eutocluve was hested By passing stess under
proseure through the Jueket until the temperaturs of the resetion mass
was 130-115". The vapors wiloh passed through the reflux cendenser were
sollsoted, the water separuted off, snd the amine leyur returned to the
resotion. The sixture was Dested for four heurs with high pressure (100
pounds) stewm. Two liters of water were added to the resetion mixture
after cooling, snd thek the mixture wea stesmedistilled. The distillate
yislded 975 co. of wet srude disthylaniline. The oonmtents of the sute
aleve vas treated with dilute hydroshloriv seid, filterwd, spd the
filtrate cuncentrated. The resnlting sclution wap nade elkalime with
potassium hydroxide, stesn~-disrilied, and the amins fraotiom in the dise
tillate separated. The combimed wmine fraetions ware dried over solfd
potassion Aydroxide wnd diztilled. The dlethyluniline beiled at 95°/17
nn., and weighed 379 g. (85 perocent of the theoretionl smaunt),
pe¥itresediethyleniline. & solutiom of 95 g. (7.4 moles)
of diethylaniline in 1050 eo. of concentruted hydrochlorio asid was
Flseed 1n sn B-1. Fyrex battery Jjar, surrousded with foe, snd finely
divided lce war sdded until the tempersture had fallen to 59, The etne-
tonts of the Jaw wes stirred mechanicslly snd e sslutiom of 130 ;. (9.6

moles) of sodium mitrite in 90 vo. of wuter was slowly added from a



1%.

soparstory funnel, the stem of which dipped bdementh the surface of the
11quid. The addition took eme hour and the tempsrature was kept below

89 by adding 1os. Yhen mll the nitrite bed Peem adied the mixture was
slloved to staund for ome hour amd 150C ce., of a enld selution of &% g

of podium hydroxide was sdded with sbtirring and addition of lee until the
mizture was slkaline. A volumimous dark Rlus-green erystalline preeipitate
formed. The mixture was sllowed to stund in i9e for ome hour and then
filtered through s Bushmer fumne]l end the orystsls sir dried. The pe
Bitrosodiethyleniline weighed 421 g (¥ purcent of the thesrstios) amevunt).
piethylamina. The apperstus sonaisted of s 17+1. flask

fitted with & dropping funmel, mechunies]l stirrer, mand am officient come
denssr {copper tube vocled with fee water) leading %o a S-l. flask, cooled
in sn tow bath, snd Pitied with & DMuroth covdenser set for reflux. The
top of this comdenser lead to & trap contaiming concentrated hydrechlorie
soide Joe weter was eiroul:ted threugh the condensers. 4 solution of
400 g (10 moles) of sodiam bydroxide 1m 6 1. of water wea sdded to the 12«1.
flask und hested with am oil bath at 12¢%. =hile stirrimg, = solutiva of
A0 go (7e? moles) of pemitresodiethyleniline and 237 oeo., 280 g. (7.3
aeles) of concentrated hydrookloric seid in enough water to zske 2.5 1.

was added through the drepping fumasl over a peried of twe hours. The
distillecte of dlethylemine was yellow. The dietbylanine distillate was
purified by diatilliing 1t from selid sodfus hydroxide. A Pel. threage
neoksd glessejointed Llesk wes Pitted with o stirrer, dropping fuanel with
s inlet, snd & goose neek leading e s 500 eo. Clalsen flask sountaining
a fow Doiling ohips and heatsd to 70° By & water bath end eguipped with o
thermometor. The Claisen flask led So & Yamnioh condenser set for dowmward
distillntion and leading to u 1=l. twonsoked gluss~jointed flask, cooled
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The salid which hed oryetallized from the P-diethyleninosthyl ehloride
wag inssluble 1n sther, teluene, bonzens, and ohlorofors, but was soluble
in water. iben thes agueocus solution was tresied with squeous silver
sitrate & preoipitate of silver shiloride wes immsdiately formed. Thia
seiid §s sither diethyl D=chloresthyl 2 ediothylmminosthyl asmonium
ohloride (XXX111), or 1,1 4.A-Cotrastiylpiperasiniun dichloride (YXXIV).
Shinsine, 7Triul l. Iz s S500-08. glassejointed flask vers pleced 14 g.
(6.0 mole) of phenothissing, $.% g« {C.OT nmole) of P=disthylaminoethyl
shloride, Pe7 g+ {5.07 mole) of potessius hydroxide dissoiwved in 5 eo.

of water, and 50 ees of acclote. The nixture wes refluxed for twelve
hours. 7The acotons wan distilled off m the roeldue wes triturated
with dry benzere and filtzred. The presipitate of potassium ohloride

was wagshed with s Jittle d4ry benzene end the cexbinsd benzene solutions
wore troated with 4ry bhydrogen ohloride, onusing the precipitstiom of

w dork solored predust. The presiplicte was romoved by Flitrstion snd
boasted on & stens Bath with 75 ¢o. of concentruted bhydrochloris soid and
7% 20+ of water. To this was edded sncugh weter te form a 10 pereent
bydrosbloric asid solutien. The darkegresn inscluble solid wes removed
by filtretion end the reddish fllitrete wap convestreted im weoue. Alfter
removing P10 ve. of distillate the resfdusl Ybrown 18guld wae ecoled end
treated with 200 o0, of 10 peresnt potassiue hydroxide selutiom produeing
analkeline solution whieh was mesrly coleriess avd contelining ealy o very
stall ssomt of preelipitate. The preeipitate proved to be too saxll in

ascunt for lurther charsoterizstion.

Irial 2. In & 200~00. twownesked glassejointed flssk, fitted with &

reflux somdenser closed with o dryisg tade, dropping fwanel snd gas inlet,



ik2.

was planed 9.9 go (C.05 mols) of phensthiazine. The Llask was swejpt
with nitrogen and 1.15 & {0«08 atom) of sodiun wes sddvds The flask
*as hoated to POO-2I0° with xn oll bath cnd the oontents of the flask
meltede PBeuting was somtinued for 30 sinutes with oceasiensl wgitaticn
bt no resction wss observed. The flask wes cooled snd .45 g. (Ov1C
sole) of trimethyleme chlorohydrin was intreodussd through the drepping
funnel. The flask weg hosted slowly with an oi] Bath uwntil sll the
sodiom had ressted with the trimethylsne shiershydrin snd them the
tenperature of the bath was ralsed to 155% and the mixture wes refluzed
for one bour. O soclisg the mixture solidified. Ethsnol was added end
the polid brought Inte seolution, Norit was added, and the zixturs was
refluxed end than Tiltered, The brown filtrste was comeentrated at
seduced pressurs. The residus wes oyystsllised from sthanolewster,
yielding tan srystals. Freotional eorystallizetion of this preduat from
sthenol~water ylelded thres fruaticns whieh weve reerystallised from
tensene te form pale yellow orystals. Fractica 1, m.p. 175-18¢%, gave
& Bixed melting point of 175«130% with phemothiesine, m.pe 131-1329,
Frastion 2, M.pe 177-180°, gove s mixed melting polat of 1784181° with
phenothingine, %.p. 131-182%. Prastien %y mepe 177 £+180°, gave & alxed
melting peint of 178-131% with phemothiesine, mej. 181-132%. Thersfore
these frastions were recovered phemothiassine.

thissine, Trisl 2. In & 200sce. twoenveked glessejointed flamk, fitted
with & mereuryessaled stirrer end roflux sondenser, were placed 11.% g.
{Cot:ST mols) of phemothiasine snd 100 ¢o. of dry tolusme. The solutiem
wes reflumed, stirred wigorouely, and 1.9 g. {0087 stom) of ecodiue was
added in emall pieceos through the top of the sondenser. Tsfluxing and

stirring was continued for twelve hours. At this time the sodium hed
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FARYT I1. OIPBEWYLAMIWE DERIVATIVES
Plesussion

Examinstion of the strusture of yuiminme {XXXVYI) reveals that
the neleculs vontauing & veekly basfo nitrogen {(in the quivcline nuelsus),
& strongly bssie mitregen (im the guinwelidine ring), & sseondary slechelie
bydroxyl group in & position beta to the strongly bssie nitrogen atom,
and & weathoxy group in a positlon para to the weskly besio mitrogem atom.
Purtber oxesminstion revesls thet the guinuelidinms portien of the melosule
sy be vonsidered ae 5 dienebutyle-pubstitoted saine.

&
éHoH—‘CH —N ~~—;c:H7_1

robe=-y

Vheo TSRS B
} ye X
OO deed U -

g P 4

It wap thoupht desireakle to prepere & composad embodying
these eamponents, but without inesrporsting the duincline snd quinuelidine
rings. h=sethoxyeh' «( /6 ~di spebutyloninos X shydrexysthylJediphanylonine
(x%3¥11) would imeslude these specified parts.

e _QN H@QHOH CHAN (Cy He-m),

XXXV11
The synthesis of » sonpound of this type oould be appronsded
by sondensstion of snisidine with Xe(p-bromophemyl)e/ =disliylemino-
ethanol. The synthesis sould also be approsched through the pregeration
of keaostylel'-nethoxydiphenylanine, snd subreynent building up of the
slisnclamine sidookein by bromimstion, asinstion, end reduction:
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~C0li® —> CICHGBY —> CiCHgRRy—> =CHONCHGNT,

The sondensstions between substituted mnillinse and substitutsd

aryl BRalides are generally effected by hesting in nitrobenzens, sayl
slechol, or em exoors of ene of the resctants, with s estelyst, such se
oopper powder ur cupreas fedide, snd e elkaline oemdensing egent, sush
as potassiun serbomate. If the sryl balide hes & lakilized halogen, as
in the onee of negriively-substiteted aryl balides, the catalyst is
sometines omitted. The fellowing axenples will serve to fllustrate the

synthasle of substituted diphenylomines.

Pilneem (985)9
Ome.
KyCO3 ‘\ / NoO
‘12:?;7 op‘@zos 250 Vydn! sz@ =
cocyHs CotHs

Jensen snd Fethwisoh (192):

‘ Cu , Nauyeo
e Py 2 Q-0

22.0°
a0y
w
@wzzv v © me- 500
Come. come

Sisseeff (370):
Gy T,

Xpoom 2
s Dy Oy O 55 Oyl D

Temlinson (304):

e \ N n, + g@ Lz §©§©

zo.r
Fobinson snd Tosmlinsom (298 ):
NO,
§©21P+ é@@ G, 30& S&x@ @
ZOP ZOw\ 80&1%

80&3“



150

L
Mag QNH; + I@“m%&o@”“@ﬂm,
NO, NO, 3O M Noz~ No,
Gibson end Laevin {128}

Ce ) K203 1 ¢ NH
Me 0 NH, + By — L 2R el O
@ - @ CstuoH, b

H Come ———=3> H COmg
QN »r + B,y . Mz/c-anoﬂ @'N @
Ma Oz, bl Shra. Aa O3 H,_

Bogatively~aubat ituted aryl helides hove boen soudensed with aniline by
hoating with sodlum asstete.
Borsohe, Steskmurm snd dekareff (38):
e

e N
X 73 NO vote NH NO,-
@N' = 7 @ ¥ il bhra.” <:>
toma_ lomae -
' Noste + ¥
O v al ez tits Oymd Dyen
NO 4. 2hne. NO.,_

Eughos, Lions, Nsunssll snd Zright (155)s

0Me- N me
\ a i
H u oML
@'N 2+ By ome 200 -210° > NI
~ /0 Bra . No,
An attempt wes made to prepsre keaoetylel ' wmethoxydiphenyle

anine by hesting & wixtare of pesnisidine, pebromoseetophensve, potsssium
earbohiate, sepper powder, and mitrobenzene, st 2152700 for six hours.

The produet, after distillistion, oould mot be purifiecde The preparstion
was repested, using s mixture of sopper powder and eaprous ieiide ap
eatalyst, snd heating st 200° for tiree hours. Sublisstion ef the product
in veouo ylolded en orenge sublimate which, whem repsatedly orysteilised
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from sthanol, yiclded yollow arystals whieh simtaered st 159-16¢° and
selted at 175-186%. The sualysis of this preduct wes mot im sgressent
with thet esloulsted for heaseiyled' ~nethoxydiphenylsnine.

in attempt Lo greorore Lessstyldiphemylamine, by hesting s
mixture of sniline, pebromosostopbemons, jetessias csrbonets, nitrsbanssae,
and eopper pouier, st 205 for thres hours, yieldad a product which sould
not ke purified.

desoetyleZenttroel’ -asthoaydiphonylsntoe (X1X9111) wee

Moo ©ZI©8§
NO,.

XEVINY

prepaved by hesting « mixture of Jemitredhebrosescetophencns, pesnisidine,
and sodius sestate, st 15C° for siz Bours. The sonpound was obtained
in tapure form s chosolete browm orystsls from wthenel, m.p. 198-190%
Peprated reorysisllisation from ethanol 4id wnet fmprove the purity of the
prodaet.

Tuprons iodide was prepared from eopper sulfete, v%:nms*
iodide, snd sodium thiesnifets.

it rowl~bronencatophenone wus prepared in 57 percent yield
seoording to Borsche, Staskmenn end Hekeroff (33) by nitrsting p-bromee
scatophenone.
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orystals, sintering st “5‘ and melting ot 156-170%. Teorystallisstion
gave yellow erystuls, sintering et 1};56‘ snd melting at 1&»%&'« Two
wore peorystaliizstions 4id not eksnge this melting behsvier, Iepested
recrystallization from ethamel ylslded eryetals whiok sinteresd at 159«
16¢° and rorsed a cloar selt ot 175-188°,

smalysin:’ Cale'd for O gf gOgWi C, The66; K, 6.97

Found: 0O, 63405 ¥, 5.C0
¢, 63805 B, 4.85
¢y 63.58 B, b85S
The analyals of the vompouwnd was not in sgmeenent with that eslsulated
for hesostyleh'emethoxydiphonylenine.

Attempted Fropsration of ketestyldiphenylsaine. In & 5CCece.
three-neeked glsss~Jointed flask ritted with a serouryeseanled stirrer,
reflox condenser, snd dowmward condemser, were plassd %.8%2 g. {(0.Ch mole)
of sniline, 7.96 g. (0.0h mole) of pebromosvetophenmone, %.4% go {C.04
sule) of smhydrous potassimz carbomste, 100 0o. of nitrcbensens, and o
saall amount of sopper powder. The sizture wes stirved snd hested with
% ®otal batk for throe hours st 200%. The water which formed fm the
mw&i}m distilled off, together with a little nitrobensene. The mixture
vag Btommwdistilled to remove sll wolatile seterinls, lesving a swall
anount of browmebinok sclid. Mo pure substances could be fseleted from
this reeidue.

J=kitmefebrosonoetophrnone. To 17 g. (Cell mole) of g
troncssetophencne was adied 140 go of comeentratsd sulfuris seid sad the

mixture was sooled to «5°. To ths wellestirred misture wes added dropwize

*ebe writer wishes to themk ire Jo D rraper for this analyasis.
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'&,@ + (TH3¢0),0 (fj‘ff:Z) \“&»@com

The ssetescetie etter oondsusstion oen b uned to producs sn arcylscstie
sster whioh, om hydrolysis smd devarboxyletion, yields e mssthyl ketone.

Nosettig wnd van de Xamp (28%5):
/C/O'J:}% cCoOCH C;Oz

SO e =50

The reaotiom of & methyl Grignard resgent with a nitrile prodeses &
methyl ketome.
Bashmana snd Bsatner {11)3

== 50

An estar of o propiolie asld has been comverted to a methyl ketons.

Ferkin snd Bellenct (910}

) C=C co, et 2me Hasy
2N @ mp—;oﬂq COCH, CO,H

/0-~12.ana.

FQ? —>0,N COMmu_

The bremosethyl ketens is prepared by hruinﬁixgm methyl
ketone.
*Organis Syntheses® (301)4

&@ o Bay + Hode >4,
_Delow— 20° COCH, B

6‘7 ’7270
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ingler and Zielke (10%3):

s AT

Hyde, Browning sad Adsms {156):

©8£:qi\w &eigv /N COCH(E®)BA

Mosettiy and van de femp (206)s

Come D\OOI»(@\_\

Burger and lesettiy {(52):

e
KDy tien D

By wtilising the Wisrenstein recotlion (74.,243) the bromomethyl ketome
esn be prepared from an sreyl halide.
Kisg snd Tork (209):
arcec Bafe o arcocuw, EBE, poocu By
A bromomethyl ketone eam e prepared by bromimstion, hydrolysis, end
dponrboxylation of an arcylsectie ester.
Rske, Fasternsek ané Kindler (929):
ACCORG00.E¢ 2T  ArCOCHBYCOES ..mm.mhuih.w AXCOCHyBr

The FPriedel snd Crafts resstion osn be used to prepare & bromomethyl
ketone by using am (~haloasyl balide.
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ka and Seboven (273)1

8&0@ + 8,00 —=> aLcts o ©¢0 CHBn

Besction of the halomethyl ketome with & swoondeary ssine in
bensene, sthanol, or sther, produces u dialkyleminomethyl ketone.
fubin and Day (398)¢

St ITa Wy
Ho@couu& H@ ﬁHo@—tocH,!Q

Narvel axd du Tigneand (2957)¢

—cocle FE,NH T @CO CHNEL,

¥eson and Poss (259):

M@COCH e+ HQ “‘%‘%@&0&5@

Byde, Browming end Adems (156)¢

@COCH(&)&' <y CiHa) NH _4/‘@@ CH(EL)N (CyHg-),

Nosettig and ven de Yemp (286)s

OO0 -0 o

Yeswinekel (93C)4

Burger sad Lesettig (52):

@gy
o 28— & S e
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Fenction of wn aryl seagneszium halide with s dicikyleninoe-sostonitrile
bas been used te produse the dislkylasincemethylketone.

Baltaly end Buek (1%)s
SYNL o.ls\

@é&\.\* ZG\PI»Z me, —m \ / (e¥e) D\IN NML o

o ome

The ssineketene 18 reduesd to the unincaloohel by weans of
hydrogen szd s oatalyst.
Eyde, Browning end Adess (156)1

© COCHMNEL, ——F > %\% ©ozqiom (el e

Nonsttig end van do Xamp (PB6):

\l
COCH,NEL, CHOHCH, NEE,

Burger and Nesettig (52)s

-y s

Baltsly sad Busk (1%5):

e s
H
@nan:wzgp l‘iw @ CHOHCHNMe
= O

e

The Wedisliylemino~p-bromonsetophononss were propared by
treating & dry banzens or dry bensens-sther sclution of one mocle of pe
bromophensoyl bromide with ¢w»o neles of sscondary saine. The volume of
solvent used was the sinizum smownt to dissolwe the pebrumephemseyl

bromide ot 0% The best of resstion was resoved Yy coolimg with ice and
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after revetion times of thres to Lwemty«~four Nours. The hydrschleride
salt (XLIY) of the emino kvtone was obtained in 95 peccent yleld, wnd

the hydrobroxide sslt {(XLY) waps obtained in ¥C perceat yiold.

ﬁw@ COCLHN (C3Hq -/Q)L
XL |
ﬁmcocnm (C3Ha-), HEL ﬁ@% CH,N(CsH- ) HBA
XLV

Xy

Five preparations of LOedi-gebutylesine-p-bromossetsphencue
(XLY1) gave 87-59 percent ylelds of di-ga-butylesine hydrobroside after
resotion times of thrss to twenty-four hours. (WeDi-n-butylowince-p-
Yromessotophanone hydrobromide {XIVI1) wes sbtained fa 6.6 percent

yield.
“Br cocH.N(CyHg-n),
XLV

m@co CH,N (Cq Hq’/l"’__)l' H8n
XLV

In two preparstions of W «piperidylepedromoncetophencone
{XLVI11) the yislde of piperidiue hydrobrowide after £ifteen and twenty~
four hours wers 10O poroant of the theorstiosl smount. WePiperidylepe
bromosastophencte hydroehloride (XLIX) wes ebtained im 100 jereent yisld.

‘ﬁw@ co CHZO
XLNI
m@«m C,HQJQ AL
awIx
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unrodused W=disthylanino-pebromencstophenons was recoversd ss o mixtere

of the hydrobroside sad hydrochloride seulte. This is acbstontisted by

the I'sot thet the o erbon and hydrogem analyses were betveen thoss celoulated
for the hydrokromide and hydrechleride salts of the amine kvtome.

A similar rsduetlien of W) edienepropyleuninoepebrozossetophenons
hyirochloride gave &« product which was difficult e purify to somstant
selting peinte It proved to be o mizture of the hydrcbroside and hydros
ehiloride salits of the criginel wmine ketmme.

then Wediepebutylanineep-bromonsetophenone hyirobromide was
sabjested to oatslytie redootion, only recovered starting predunot was
obtalned.

Catalytio redunetion ef Wepiperidyl«pebroncasstophenone
bydrashloride produced a prodcet whieh gove oarbom and hydrazen analyses
betwgen those oaleulsted feor the asine ketome Aydrobromide and hydro-
ohloride and for the smino slechol hydrobromide snd hydroehloride. It
is odvioun that this produnt s a mixturc.

It was evident that cutalytie teduction could mot be used wn
compounds of this type in which & bromine stom is subetituted in the
pars pesition. The Hesrwoim~rompdorf reductiom (268,912), using slusivun
fsoprosexide, 1z & sjeceifio mathod for roduelng s ewrbomyl growp to en
aloshol in excelilent yleld. Thus, tribromeecetaldehyde is redused to
tribromocthanel:

corgeme AL(OCRN®)y  opp cvgom

Young, Nertung snd Crossley (A0%):¢
crecione ALQCHNey ), CH CINCHOR, ON
RO By *

R %@ C o HyCECHNS

lond {297)
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Apperently the di-p-butylanine compoumd i very sensitive te the setion
of slusinus fsopropoxide end is alnost entirely deccmposed by it. The
redustion was exrricd ont on Wedieun-butylsuino=pebroncssetophonone
bydrobromide, using & ons und » half sole excess of aluminus Ssepropoxids,
and the resction mizture ressined sntirely colorisss and uneo olly decompo~
sition product wes sdtaised. Xe(p-Bromophenyl)e s dtog-butyleninostuene)
kydrobrontide (L1I1) wes oltained im 93 jercent yield by this procedure.

&e.@om% CH,N (Cy r.wi\\_\.vm. HB,
LIl

Compounds L, LI, LIX, sud LIXT wers subuitted for pharmssologiosl
tenting.
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in.

The Wedisthyismino-pebrososcetophencne hydrochleride was
orystellized from sbaclute ethemoleethar to a somstant aslting point
of 177:6=173.6° (staters 170.7%).

imalysiss Calesd Por C, g, JONBYCYs 7y K7.00¢ B, S.59

reund’: €, B6.51: B, 5.89

Veolhard titration of fosmisable halogen:

Cale®d for Oy l, 4C8brlls ¢1, 11.56
Feund: ¢1, 11.%

Webienepropylamine~p-tronescstophenons fyiroshloride (Xi1¥).

10 & solution of 1%.9 g« (0o mole) of pebresophenseyl brozide in 125
o0. of dry begsene in & P0C«cos flnsk wes sdded 10e1 goy 1%.7 no.,
{Ge1 mole) of di-gegropylamine. The flaek wng stoppered, shuken, snd
eocoled in an Lo bath to remave the hest of resctiom. 4 oerystsililise
precipiiete of diwgepropylanine bydrcbrozide forsed imsediately. after
standing for these houra ibs precipiiaste wes rvadwed #w. filiration wend
wushed with a snell asount of dry eothere The yield of emwgwau_u di-n~
propylenine hydrobromide was 8.7 g. (90 percent of the theoreticsl amount).
shew this rosction wss rom om & solution of 7.0 g. (2.1 mele)
of pebromophenucyl bromide in 600 es. of dry ether snd 100 ce. of dry
bensens the preolipiistiocn of diegrpropylamine hydrobtroside wes slow.
After three hours 1%.5 g. was obtuined, after s further sswen hours 2.5 g
mors vae obtained, snd after s furtler fourtaen hours C.§ g+ more wes
obtained. The total ylsld was 16.9 g. (99 pereent of the theoretical

sapunt ). -

*rhe writer wishos to thenk the Hatiomal Instituie of Health
for this snalysis.
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The yellow filtrste fres the (.08 mole rum was sooled by
aesng of sn los bath wnd sstursted with dry hydrogam ohloride, yivlding
& desy green solatiom. The solution was disiilled to half the original
volume, ovolsd, end treated with dry ether, sauging & erystalilve previs-
Pliate to form. The 1ight gray precipitute of Wedi-gepropyleaninosp-
bremonestophenons bydreoshioride weighed 162 g+ (99 peroent of the
theoyetisal anount)s The product wes repesntedly orystallized from
absolute sthapolwsther, ylelding evlerless wrystals, ®mep. 1731‘7»1?9.5#
(stnsers 170.7°).

Anslysiss Calerd for O, JH, ORBeCls €, 50.741 H, 6.92

Foumd: €, 49.113 B, 6.08
Co &§9.7%4 B, 6.26
* O, B9.2T1 ¥, 603
Yolherd titration of fomizebls healogen:
Cule®d for C, W, ONBeCls 1, 10.99
Peund: C1, 0.4
W =D -p-propylening-petrononsc tophanons fydrobroaide {zLv).

To whﬁm of 1}3‘;.? e (G085 mole) of pebromophenscyl bromide ia 150
00. of dry bongene in 8 50Ceo00. flask was added 1Cel geoy 19.7 wvee (C.)
sole) of di-geprorylemine. The flssk wss stoppared, shaken, snd cocled
by mocns of an loe batk for one hour. To the suspension wes adied 350
o8 of dry etber, snd after cooling in an ise Vath the srystslline di-p~
;;zsrer.ylum bydrobronide was removed by filtrationm, »8. 7.0 ge After
seventeen hours more im the rafrigerator a further yleld of 1.0 go wes
ebteined. The total yield of di-pepropylsmine hydrobromide wes 3.0 g

*The writer wishes to thenk Ur. J. D. Drager Tor this snalysis.
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(88 perceat of the theorvticsl aseunt).

The yellow benzene-sther filtrate wes concentreted am the stesn
bath to 200 ev., mnd after oooling with sx ice bath the solution wes
satursted with dry hydrogem bromide. 4 pale green erystallime precipitste
formed. After wdding 300 es. of dry sther the Wedli-gerropylanino-p=
bromoncstopbencns hydredronide was removed by filtratiom, wt. 17.1 g. (90
peroent of the theoretioal smowmt)s. Crystallisstion from sbsolute sthanole
other ylelded celoriess orystals with o comstant mwelting point of .9
184.8°.

smalysis: Calo'd for C, Mg, (MBryt C, kk-35i B, 5.5%

Found ¢ C, Mhed61 N, 5.98
* O, bhebU1 ¥, S5.36
+ C, hheT03 B, 5.54
Volherd titration of ionisable halogen:
Cale’d for €, Ng, ORBrys By, 23.09
found: Br, 21.%

W=pi ~gebutylusino-pebroncasetophenone Hydrobromide Qﬁﬁw?

To o solutien of 27.8 g« (0.1 mole) ef pebronsphemanyl bromide im 15¢ ee.
of dry sther snd 200 o0« of dry benzens iz & 500-00. flask was sdded

258 g+ (Co? mole) of di-gebutylemine. The flssk was stoprered, sheken,
and cooled by meens of sn ive beth. Hithin ome minute a erystailine
Frecipitate of diegebutylamine hydrobromids formed. After three hours
the proeipitate wes removad by filtration snd weshed with u 1ittle dry
ether, the weshings being sdded to the first Liltrsteo. The yield of
solorleas di-g-butylemine hydrebromide was 18.9 g (87 peroest of the

*the writer wishss to thamk Br. J. i Draper for this analysis.
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by means of an ice bath to ng the hest of revetion. The lesk was
allowed to stand in the refrigerestor for Cifteen hours. The precipitsted
Flyoeridine hydrodromide was removed by flltrstion and wsshed with seversl
sxall portioms of dry ether mtil celeriess. The yield of piperidine
hydrobremide was 16.4 g« (100 peresnt of the theoretics) mmovmt).

The yellow filtrate, combined with the ether washings, was
eooled with en foe bath aud satureted with dry bysropen ehloride. The
oresm-oolored precipitate of W ~piperidylepebromoscetophonons bydroshleride
wis removed by filtvstionm, whke 91.8 g, {100 poreent of the theorstical
smountjs. The ccapound wes orystallissd from sbaclete ethenol to comstant
seliing point, yislding colorless orystsle, m.p. on slow hesting ?Phe7«
229.7%, on rapid Besting 290.5931.3°,

Analysis: Cale®d for C oM, JONBrCls €, 4%.003 ¥, 5.0

rownd®: o, A3.96) B, 5.05
* €, WBTH B, 529
Vellkerd titration of fomisable hulegent
Cale’d for €, 4R, ,008rCls Ok 11,13
Found: ), 10.9
Tlatinle Cxide Ostalyst. In o porselein dish was pre~

psred » solution of 3.5 g. of ohloropletinic soid hexshydrate in 10 ce.
of yator, and to this weas added 3% g of Co¥ sodium nitrste. The mixture
wid tvaporsted to dryness by Nesting gently ever a fleme whils stirring
with & thersometer. The teupersture wes them raizsd, 35C-770° being
resohod within shout ten sinutes. Fusion took plsce, bromn oxides of

nitrogen were evolved, and e preoijitste of trowm plstismie oxide gradually

J.wc writer wighes to thenk ¥r, Je. De Draper fer this snalysite.
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separeted. By the end of Piftesn sinutes, shen the tenpercture had
resched sbout 400%, the evolution of ges had greatly deoressed. it the
end of teenty minutes the temperature wap 55¢°. 4t this point the
vigorons svelution of oxides of nitrogen had conned, snd a gentlis
evolution of ges took plase. The tempersiure wap held at u.mmimgu wmtil
thirty minutes head eiapesd, whenh the fasion wus complete.

The aass »=s allowed to oool std wes treasted with 5C oe. of
water. 7The brosm precipitste wes centrifuged snd washed with water
until practicslly free from nitrates. The datalyst was then susked dry
on & Birseok funnel fitted with &« hardened rilter puper., The oxide wes

dried in o desioestor over phosphoreus pestoxide.

p=bromoscetophencne hydrodbromide im 178 oe. of absolute ethuncl wse

shaken #1th (ol ge of Asdame® platinic oxide ostulyst under §%.8 1bs.
pracsure of hydregen for seventye«five minutes, ond C.095 sole of hydroges
was sbsorbed. The solutiom was filtered from the ostalyst snd concentrated
in veouo. The residusl 1i4uid wes cooled in foe, ylelding 8.9 g. of
eolorless orystals, S.pe JB7-190°%. This produst was reccversd (O-dlethyle
auinowp-hromosvetophenone hydrobroatde sines it 4id mot depress the
wolting point of sn suthentie ssmple of Wedisthylssincepelromonceiophoncne
kydirebrenide. The sother liguor, shan trosted with ether, ylelded 1.6 g
wore of stsrting produst. The total recovery wes %49 g. (94 percent).

Be 4 solutiom of P10 go (.06 mole) of Weddothylaninoep=
bronoaoetophencae hydrobroside ia 150 oo. of 95 serosat athanol was shaken
with Co? g. of Adamg® pletinie oxide ecatalyst umder 5.9 lbs. preossure of

hydrogen for forty~four minutes, and C.06 mols of hydrogem was sbsorbed.
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Aftor removing the estalyst the soluticn wes conesntraled and ocleorloss
erystals were obtained. After severel orysteliiszetions fros absclute
eShancl the produst bad a melting point of 19%.0~19%.5% und did not
depress the melting point of a seaple of (Wedisthylsninoepeiromosoeto=
jhenone hydrobromide.

The molber lijuor wus councentraied furtler snd yiolded a pliak
erystulline preduct, m.p. 157«174% Geveral orystellisations frem
absolute ethamol brought the melting poimt te 391.0-197.1°%

The combined mother ligucrs were coucentraied to « sssll veluse
and diluted with e lerge volume of dry aostone, bLut no orysisls forsed,
The solution was scneentrated and the residuasl viscous ligquid wes dise
solved in 3¢ co. of water, and mede alkalize with = soletion of § g. of
potassium onrbomste in 74 cee. of wator, esusing s tan eil to ssperete.
The Sres emine was extrioted with other wnd the yellew sther ssiution
wap dried cwer snhydrous potassius sarbosate wnd Irierite. The solautien
was saturated with dry hydrogen ehleride and s greenish oil separated.
The ether was decanted from the oll, snd oll attespts to imduce the o8l
to erystellize fuiled.

Cs 4 solution of 1Ge8 g+ (Ge0% mole) of W «disthylaning=pe
brosocoetophencne hydrobramlide in 175 oo+ of water was shaken with (.2
G+ of idams’ pletinie czide catalyst ander M.l lba. presssure of hydrogen
for seventy~five ainutes, and C.0J43 moie of hydrcgen wes abscrbed. The
solution was filtered from the cstalyst end concentyated in veouo, but

the residusl liyuid could mot be induced te crystallize.

phroucssetophenone hydrochloride in 130 cee of 9% percont ethancl waa

ehakon with Cel g+ of idass* platinie oxide sstalyst under 75.C 1bs.
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coloriess erystals, mep. 186.4-187.4° (sinters 183.8%)
Analysis: Cale’d for Oy M, JONErCl: €, 46.694 H, 6.30
Pound: €, B1.621 B, &.97
* 0 Ale3Y5 2, 4.9
*+ C hl.98: B, bh?
** Co 41623 W 5009
*ee 0, 52093 B, b.66
vv¢ O, BlebCs B, 480
It 1s obvious Trom these smalyses that the compound wes mot the exjseted
X {p-bromephonyl ) /3 »diethylusinoettenel hydroohloride.

A solutiom of L5 g of the anslyticnl sasnple of the showe
sonpound in AC co. of water wes made albaline by sdding potsssium osrbomate
solution. The yellow oil which separsted was sxtrastsd with benzens,
ths benzens extroet wos washod with water and dried by rofluxing iuto a
nolstore-point reseiver. 7he dried benszeme solution was sstureted with
dry Aydrogen ebloride, ssusing the separetion of » yellow oil wmhich
asolidified on stamding. The hydroohloride wso orystsllised to s sonstast
welting point of 172.6«17%46%. 4 mixed melting point with Wedisthyle
asinowp-hronpacstophensne hydroehloride ashowsd no mml;sm. The aguoous
solatien from the preparstion of the free base was scidified with
hydiroehlorie soid snd ehlorinme water wae added. The solution bscsne
orange and imparted an orangewred scler o enrbon tetrachloride. This

fndiostes that the product from the sstalytie reduction sontains ionisable

i

:wm writer wishes to thank Colushia University for this snalysis.
*rhe writer wishes Lo thenk the Feticnsl Institute of Heamlth for
this anslysis.
*erhe writer wishes to thenk ¥r. J. £ Draper for this anslysis.
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bromine. Therefore 1% is & mixturs of the hydreohleride sud hydrobromide
of W «dlethy lenine~prbroncsoetophsnans.

Catalytio Feduotion of (WeDi-g~prapylesing-petrosossstophuncne

R

Hyérochloride. 4 selutiom of 1%.4 g- (0.04 mode) of Wedieg~propylaninee
pebromosestophenons hydroghloride im 100 so. ef 95 persent sthancl was
shaken with G.l go of Adems® platinie oxide sstnlyet under §2.3 lbe.
pressure of hydrogen fer thirty-eight minutes, aud O.0%% mole of hydrogen
was absorbed. The selution was filtered from the oatslyst snd scnventrated
to & small wluse. Sensene was added and the solution agsin concentrated
te & snall volume. ither waz edded sud 6.7 go of eolorless orystals
wers obtainud, mepe 172.1+176.5% Pive erystallirations from ethsuole
sthor gave colorless srystals, Bep. mﬂ.é«-‘-wml‘.
Amalysis: Cale’d for C, JH.,0fBrClt O §9.945 ¥, 6.89
romd*t €, R5.731 H, 5.59
* €, 45.301 H, 5.59
This product ia probably a mixture of the hydrebroaide and hydrcohloride
of W ~di-gepropylenino~pobronossstopiencee, sud not the sxpsoted Xe«(p-
bromopbonyl je f «di-gepropylesincetbenol hyiroshloride.
Catalytio Redustion of Wepl «giabut ylanine-pebrononcstophenne

Bydrobromids. A solutiom of 2C.4 g« (0«05 mole) of W edi-p~butylsmino-
pebromcasetophenone hydrobromide im 7O oo. of 35 persent othenol was
shaken with Col ge of idams® platinie oride satalyst wudesr 0.0 1lbs.
pressure of hyirogem for lorty-five sinutes, and C.0%% mocle of hydrogem
wus abserbed. The eatalyst was removed by filtration, the filtrete

was distilled to balf the initisl voluse, 15 oe¢. of dry bensene was sdded,

*ﬁw writer wishes to thenk ir. J. D« Draper for this ssalysis.
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and the solutfen wss dfetilled to s amsll wolume. The residusl liguid
was treated with sther, esnusing ss ¢il to sepurste. Alter shaking sund
serstohing the o4l eryetallized. The solorless erystels sers removed
by riltretion, whke Fel g» The product was erystellised from ethanole-
sther yislding cclorless erystula, mep. 174.6-175.6%, lower tremsition
point 145-146°%. This produet did not dejress the meltimg point of a
saaple of Wedi-pebutylanino-petreavacetoshancne hydrobromide, snd so ia

regovered starting material.

31:122_&?:. A solution of 12.7 g« (C.0f mola} of Wepligaridylepsbromo-
svetophenons hydroohleride ian 10O eo. of 9% persent sthanol wss shaken
with Ue? go of Adans’ platinte oxide cstalyst under §2.5 lbe. pressure
of hydrogen for thirty minutes, sad C.04% nole of hydrogen was absorbed.
The oatalyst was resoved by filtreation and the filtrate was concentreted
%o 100 os. On ecoling., the solution dejosited 5.3 g. of colorless
orystals, Repe 209-240%. The compound orystallized from sthanolesther
to « eonstant melting poimt of 242.C-243.0%.
malysis: Cule'd for C g N, ,ONBrcl: €, §3.69; B, 5.97
Fownd 1 ¢, 45,583 N, 4.95
* Co §5.205 B, R0
Therefors, this preduct is not the expected N-{Mmy&ml)-/g -
Fiperidylethanel hydroohleoride But iz prodadly & mixture of the hydroe
bromide und hydroohloride of COeplpsridyl-pebrononcetophsnone.
I8 & 1=l, gless-jointed flask, fitted

with an sffiefent reflux sondencey, were pluoed % g. of alusinun tomings,

*m writer wishes to thank Mr. J. {s Zraper for this snalysis.
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600 eo. of isopropenel {(distilled from sodium), spd #.5 g. of mereurie
ehloride. The mizSure was refluxed om & stesn bsth for six hourss The
oxsess isopropanol wag distilled off and the ealuninum isopropoxide was
purified by distillatiom, bep. 142157%/% mm., yislding 365 g (96.6
pereanmt of the theoretisal smount) of o:lerless solid.

A solution of 17.6 g. {D.0% mole) of We~disthylanine~p-bromossetophanons
hydrobromide im water was sade slkaline with yotasssrium eertonaste, and
the yellow ol which ssperzied wes extrasted with Lenssus. The bensene
solution of the Wwdlethylenino-prbroncusstophenone was washed with
water and dried by nﬂavxh;, inte » mlawﬁ*wut reveiver, and wvas
then conventrated te TS oe.

Te this bongene solution contaived in & 200-es. two-nseked
glass-Jointed flask, fitted with a dropring fonnel snd bellx<pucked
fraetionating eclumn with semtrolled takeoff, was added 15.3 g. (o075
mele) of sluminus f{sopropoxide. The solution was slowly distilled and
the ¢istilinte wap periodioslly m%«l for sapstone with 2,4«dinitro~-
rhenylbydrezine resgest. The first perticne of distillets gave stromg
positive tests for sostsme. After most of the bensene hnd bdeen distilled
dry imopropunc) was added to the resotiom flesk and the distilletion
sontinued until the diatillets no “Wr svntuined nsetone.

The bulk of the solvent wes removed by distilliatfion at redused
pressure, snd the sluminam-complex was decomposed with eold 10 persest
kydrpohlorie seld. Ths solutien woes egein dfstilled watil all the iso~
yropanol was removed. The regidual) Itquid was 23luted with mater and
node stromgly slkaline with oold potassium hydrexide solution. The

slaminum hydroxide whiech precipiteted dissolved in the excess potassium
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byirozide and s brown o1l sepursted. The oil vas sxtrected with Lemaene,
the benzene solution wus waghed with sodimm ohloride selution, snd dried
over Drierite. The dry sclution wes ssturated oith dry hydrogen breadde
vausing & browm otl to soparste. Dry ether was sdded, and then sbeclute
ethanol wes added until the ofl dissolved. %hen the solution was ocooled
in the refrigerstor si oil separsted. The solutisn was distilled st the
wxtsr pasp uatil all the aslvent wes rescved, sud the residusl oll wes
dissclved in absolute ethamol. The solution wes sooled by mesns of »
éry Sfoe~nsstoms bath snd orystals formed. The ten oryetale were resovsd
by ﬂwu:ﬁaﬂ._. wte o3 g An sddition 4.0 g. was obtained from the mother
iiguor. «? totsl yleld of X «(pebromophenyl)~ % sdiethylaninoethanol
hydrobromids ens 12.1 g« (70 peresnt of the theorstiscsl emcumt). Threse
exystallizetions from alsolute sthanol-sther gave oolericss erystals
having o constsnt meltinmg point of 135.0-135.5%.
Mnalysis: Cale®d for C, W OFBrys C, §0.81;3 R, 5.4%
round’+ €, 40.9%3 B, S.28
* €, 41001 B, 5.30
Yolhard titretion of fonisable helogem:
Cale®d for Cyofi,(CNBrys Br, 27.63
Foumd: Pr, ?2.5
Br, 2758

X ={p-Bromephenyl Mu\m&»,ﬁa@«@ﬁiggs& Gydrotromide (LI},
To o #solution of 12.9 g+ (0.08 nole)} of pebromophenceyl bromide in 15C oo,
of dry benzene in & 200-00. flask wes sdded 1C.1 g., 13.7 ¢6. {C.l mols)
of di-g=propylanine. The flesk wae stoppered, shakon, and allowsd to stend
in the refrigeretor for eighteen bours. The susponsion wes then treeted

with 200 mle of dry ether and the orystalline di~geprepylesine hydrobrozide

»
The writer wishes te thauk ¥r. J. D, teaper for this analysis.
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Analysie: Culetd for O, 0, C(¥Er,s €, hk.11; ¥, £.08
vowmd : €, bh.1%: R, 5.8
+ 0, Bhooo; B, %.96
volburd titention of fonlisgable bmiogen:
Caletd for O, M OFPr,: Br, 20.97
found: Br, M9
7c 8 sclubion of 1709 go (.08 mole) of pebromorisnscyl bromlide
in 150 eo. of dry dengens in & S0Ceo0. flesk wee sdded 10.1 g., 1%.7 co.,
(o) mole) of diepejropylsnins. The flask was steppersd, shaken, and
alloved to stend In the rofrigzerastor for twemty hours. 7o the suspension
.5.- sdded 9CC oa. of dry ether snd the erystellise di-p-propylamine
ww%awweaa? way rewoved by filtration and weshed with ether, wt. 8.8 g.
(%7 poroent of the theorstiosl smowunt). The filtrate wss ocohoentruted
tn the stesm buth to 100 ¢e. and wee sdded to & solutienm of 1%5.9 g.
{Ge07% mele) of aluminum isoproporide im 29 se. of isopropmnel in & PO0-os.
twownsoked glass-jointed Flank fitted with o drapping funnel sand o helixe
proked fractionating colusm with eontrolled take-effy lost of the
solvent wae sleowly 4istilled off and 100 eo. of dry isopropsnol wag thea
sdded through the drepring fuunel. The solution was 4ipstilled until the
distillate no longer somtained asetoms. 7The remainder of the solvent
was thom distilled under redured pressurs. The red-brown semi-sclid
residue wes ecoled in feo and treated with 100 eco. of foe=oold 10 peroent
hydroohlorio seid., To this was added 720 eo. of hot water und s ssall
smoumt of dark red sclid remained undissolved. After edding 1C ee. of

conemmtrated hydrochlorie seid the solution was cooled snd filtered to

*7he writer wishes to themk ¥r. J. L. Drsper for this sanlysis.
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remove the undicsolved fmpurity. The {iltreate wae covled by nesns of aa
fes bath epd sade strongly slksline with loewveld potmssiue hydrexide
sclution, ssusing o browe sclid to ssparets. The suspensien wes ox»
truastod with bemzene sad the bedsene extract was washed with water and
drisd ky distiliing inte a melsturae~point reoviver. Alter ooncemtrabing
e 10G o0 The solution was satursted with dey bydrogen bromida and tes
orystels separated, but leter dissolwed. addition of dry sther vaused the
separstion of wn oi) which en ceoling with loe becane sryetelline. The
sthe rebongene supernatent Kﬁg wae decsnted sud the oryatalline zaterial
wag orystsllised from sthanoleether, yiwlding 1.7 go {56 pereent of the
thesretioni amowt; of light tan erystuls of X ~{pebromo henyl)= Swiie

f/=progylaninoethencl Jydroiromide.

To & solutian of 1%.9 go (Ge0% mols) of pebromophensayl bromide in 15C
oo, of dry bensene in P00-0e. flas® ves sdied 8¢5 goo 949 cae, (Oel mole)
of freshly dletillied piperidine. The {lask was stoppersd, sbaken, and
allowed to stend In the refrigeretor for tweaty-four hours. The sryetals~
line piperidine hydrobroaide wes rasoved by Filtrtion sud washed with

& littls dry bensene, w8. 8.9 go (160 porcent of the theorstionl amount).
The [ilirate was oonventreted om the steam bath to 10U e0. end sdied te
& solucion of 153 g (Ce0O7% mole) of sluminmus lsepropoxice in 25 co. of
dry lsepropancl im a 20(=c0. twoensoksd glmss=jolnted flask (itted with
& iroppiag Swanel end helixe-puoked fractionstizg coluan with comirolled
take-oif. loat of the sslvent wes distilled, ICC ee. of dry isoprojanel
was edded through the dreppling funmel, snd the £iszifillution continued
until the iistillste gave & negstive test with ?,4-dinitrophonylhyirasine

reagent.
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The remainder of ths solvent wus removed by distillstion at
2C me. and the residual rede-brown preduct wap oooled By sesns of an ice
Eath ond tyented with 100 ea. eof ife-seld 10 pereent hydrechlorie ssid.
& tam preeipitets serarated. sddition of B0C cv. of warm weter dissolved
8ll excert a 2meall smount of durk-oolored gwmy materisl. The solutism
wns filtsred, ocooled in loe, mnd made stropgly slkaline with foe-spld
potussium hyiroxide solution. 4 ten solid separsted. The suapension
wes shaben with bongene wnd the proefipitate dissolved. The bengens
extraet waa wasbed with water and dried by distilling intoc a mefsture~
point reseiver.

The dry benzens solution wus satureted with dry hydroges
chlorids and a sroam-oolored precipitate forsed. After adding 200 oco.
of dry ather the Ri@;&nﬁe&éuvi\% «piperidylethanol hydroohloride
was yomoved by filtretion, wée 13.8 g» (B1e2 pereent of ths thecretieal
suouwmt)e leerystallizetion from sbsolute sthenel yieldsd colorless
orystals, meps 237.7-238.2%

Analysist Cale*d for C, B CHBr0l: O, A3.69:1 B, 5.97

Foumd®: ©, 40.48; B, 6.00
*  C, 4B.5% B, 6edO
Yolhard titration of fenisable hulogen:

Poumd: €1, 11.¢

To a selution of 1%.9 g. (0s0%5 mole) of pebromepbensoyl tromide im 150 ce.
of dry benzems in a P00-se. Flssk was added 12.9 g. {(C.1 mole) of di-p-

*The writer wishes to thank ¥r. J. De {rapar for this snalysis.
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The bath Lempsrature was 75° anmd the distillete oame over st M-%‘-

The residus wes ohiilled by meszs of sz 1o bath snd avidified with MU
e¢. of fve-psld )¢ percont bydroenlorie neid, edding excese loe. A large
smount of dsrk brown o1l seperuted.

To & solution of 14e% go (04073 mole) of sluninue isopropoxide
in iCC en. of dry issprepsmol in a 200=00. two~neaked glsse~jointed Plask,
fitted with a dropping funnel and helix-paoked freacticnsting eolomn with
controlled tekeorf, was sdded 1.6 go [0.(78% mols) of Wedi-pabuiylanine
pbrososcetophanone hyirobromide. The resuiting occolorless solution wke
slowly dietilled wntil 60 ve. of distiliste bad collested. 4t this peint
the distillete gave = negstive test with 2, 4-dinitrophenylbyirasine
resgonte The resotiom mixture was =411l solorisse. The remsindger of
the solvent was removed by distillation et reduced prossure, loaving a
ecalérlun soni-solid residues. 7The residue wes ovooled by szecus of an
ioe bath, soidified with 100 ep. of iee-peld 10 purcent Rydrochlerie
sold, snd the regulting suspension wes completely dissolved by wdding
TOU ee. of water, yieldizg « colorlicss seluticn. The selution was cooled
with 100 and mede strongly slkalime with feew=cold povessiun hydroxide
sslution, csusing » white selid Yo separsie slter the sluminum hydroxide,
wiioh Pirst precipitated, redisselved. The susyension was extrsoted with
five %0w=09. portions of bengens, sné the cvloriess bengens oexirset was
washed with water and thep dried by distilling imte a melsture~polnt
reseiver. fhe dry bemzene snlution wes comcentrated to 150 en. snd them
potursted with dry hydregen bromiie. To this wes edded 350 oo. of dry
ethor, and & solorlsse o1} separated. Aifter standing over night in the
refrigerator, the oil eonpletely ehavged t¢ oolorlese eryastals whisch
were removed by filtratiom, weipht 108 g. {99 pesroent af the theor:tical

asount ), Bep. 132-114°. The Xl pebroncphonyl )= /Bo&t-g‘bnwimimthml
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bydrobronide wes orysisllized from sbsclete sthanolecther to o sonstant
nelting peint of 113.0-314.0° (winters 110.09).
Analysis: Cale'd for G, R, ONBre: O, 46,961 H, 6.6%
pownd’ t €, 46490} H, 6476
* Oy 46921 M, 670
Yolbard titration of fonissbls halogens
Calotd For G liyOlbug: Br, 19.54
Pomd: by, 19.6

*The writer wiskes o thank fr. J« Ds Dreaper for this anslysis.
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