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IETRDECTIOR

The bistory of melaris therspy prior to 1941 hes bewn
sxtensively covered in the literstiye dus to the vestnews of
the andemic srass and the snormous seonemic lmportences of the
divenne, The events lesiing te the pertial displmcswments of
the oinchons alkxelolds, especielly quinine, s the indlceted
therapy have olso boan fally sovared,’ ss hes the recent oo-
operstive snd concerted sffort to dlscover sompousds of grester
velue in the trsatment of the disseps,”

Bvoy alhew the csume and seturs of mslavie have bess knewn
wnd the vn;ri@m‘ phssss of the pevasitic infevtion in the human
host hevs bssn mw@amm w;m;m h&w basn mada 4o Alseover
curntive wnd pmwimﬁ@ ﬁ“’mgg Reripy with tis oinehoue
slksloids end ﬁmﬁ ?&wm aa gimmx" ‘setion results only in
ﬁh& mwmaﬁim af x&s ﬁm? :l&t&i@ mﬁ.tm%%m ﬁf‘ t;h#
auuu m@ mﬁ szn &cmy mmﬁfﬁya a’étiem : 'i’hu uiim%a aim of
all selsrie ;msmmmns is to Find a $sraly prophylansic dyug,
thet 15, one wilol gom b ddminthiednd Sefore exposuze ts ine
fagtion end which will prevant the fuprther desvelopment of or
will destroy she sporosoitss, tho fors of the orgeaiem with
whioh meia s ipoouletsd by thie mosguito, The resent sntl-
nalsriel prograe profuced spproximetely 190 compounds whish
ware shown to have some degres of prophylactic motivity,®

kl%lﬁmm Bynthetio Antimslarisls (Thosiz, University of
Murylend, College Paxk, Mervind, 1944). -

ﬁ%ﬁi ﬂﬂlﬂﬁl‘g
Arboy, Riokigsn:

aziel Druge 1941-1948 (Ann




but none hed the reguisite sotivity to promote $ts aloption
#8 a means of prophylaxis, Ihe search for such a dpug is
continuing among compounds relsted o thess shown to hews
some ectivity es well am wsong other compounds Besring no
formnl yelationship.

he synthesis of potential sntiwelsarial Avuxe duping
the lest six years hes sharply roflected the chemgisg smphssis
on differsnt types of chemiesl compounds es the results of
the sersening teste, phasmmocologioel Investigstions, end
olinipsl studles wore collactcd snd ovelusted. Thies chenping
sphisaie is further refleched by the varistion in the yypen
of compounds reported in this thesls.

During the soveral years Sumsdlately preceding the ocute
brssk of ths recent war the investigation and uss of various
types of sulfs druge hed achieved & trexsndous populsrity,
snd some work hed been done in an sttempl to epply this
type of cowpound in the chemothernyy of melarias, A review
of the earlier sheotic reports of the value of sulfenilexide
ftself by Bintond veveelsd that while the Arug wes not
sfficecious in kumen or avisn meleris 1t 414 have & conelder-
sble erfect on Po inowiesl in wonkeys, Moxe recent merk

ghwaa that ummﬁbmmza, a@lmﬁ&mim. end sulfenilsmids

rmiomimssariip i

%mmm; Hutton, end Shute, Lup. Irep. Hed., 35, 57 (1e89).




ware effsctive wg&imt P, ,Xéyhuﬁﬁ m ‘ducks ¥ snd cogue-
oka1ls mwr&m marmsmmg -] ’tm m um mmm ‘effactive
mwmﬁﬁm ‘hy m@m fw- w%mm%mmg %& am; M;Lwiel
mumwa thet mmmmm mw m mma&. pmpkym&‘sm in m’im
malaris, lef to. m smmaﬁx ‘ot u “uim sumber of different
types . of sulfls ﬁxaga iz the M;m t:iat # lesd o & new and.
&ftﬁa‘&i?& msmuaﬂa& ssent Bight De ummamm zt was ti
thise ﬁm Lhet m@ eolpounds hereln mwr‘wk %w t@m;aﬁmm
In genesrel, the m%«ia of these compounds swnwinted
es: muglam o Wyﬁm& m&m or wm »ﬂ% with H<agatyle
_m&fmﬂyl @l‘a’mﬁﬁa in pyrmlm » th aumagnm# Lydxolysis
,M e muﬂMﬁ w;satyi aawmmﬁfj’; i" ’mee« &nldic oy bnaie
modis mmﬁims upen the umtive offtne . par

rn mac m; this pmmmw in %ﬁ ‘;am m‘ ma B'eohloxo-4's
almethyleainosul fanilenil ide wheae o m sther solutien of 8-
SRl ore-d~tinethy] aminonniline o a%;wtagla& with Rs»trww}.«e

- sulfasilyl ohloride iu the produimm of snbyérous sediom
,wwmmw. %M Qm@nﬁam wow - ﬁ&ﬁw‘m whm it wes munﬁ <
thet e %@M@w&mmﬂw:wmnam could nov m
isgleted without extensive deaompusition, Tie prepsraticn

Wﬁmw mm Yen Dyke, Proc,
68 (1541); . 4., 38, 867 (19s%)

Scoggasholl, Msisy, nnd Beat . " 1‘&9
1097 {1¥§£}‘ ¥ 2 v B L, Bad, W ¥ *




of ths lotter compount ham besn rsported By Ayling, st. si.,%
rut under ¢ircumstences which 414 sot weke the information
avellable wntil some time ufter this work hsd Dsen gompleted,
Theas suthars repord the prepuretion odipoumk ¥
indspandent sethods, tut they suly repost 1ts actuel ieolation
is one of the ceses; howsvar, in thie instence they state that
the ceapound appesred 0 wndergd po dedonposition. Théy also

g it t&am the supposnd soupouns ald met give Lagdh's tast
for ;a-»aammmﬁ The msthods of preparation ubilised Ty
A¥ling wers chlorinstion sad subssguent Rydrelysis of s-dinme-
thylasinonsotanilite, reduction of Baitro-d-dimstiylsming~
septmnilide followed By a Ssndmeysy resstion, mnd redvetion
8f S-ehlom-4-dimethyluminonttvobansena, but oply iu the
Tixwd oare wes the isolation of the preluet resortad., Desplise
this spparsnt coomaly thers semss o bs 1ittle doubt thel the
compound beyein raporbed 4is the ote oloiued sinee the pro-
cursor cltre compound hus Bsen fully descrided in the litsrs-
turs by Ayling snd vez Dain,® she lotier of whom prspared

the sompouni By thyes independent metlofs. Ths physiocel

*xyum. wm. m mmm dn Ghem! 808, 758 {1948 ),
| Ipae nowlatyy (Now “Yomk: ¥lsevier Fablishe

"ﬁ 05078 {29231 Q. Av) 26
8680 (105%), . L nor T TR

.

Paln, m _rm
)
S5y
- k2



ecnatants theve mmm’%ﬁ@ sgrse with thowsa found In this
Cwok, The &1fficuliles cneountored in ths isolation of
this compound may have besn inkberent in the method

amploysd for its prapervesion, 1. «. the sstelytic raduction
ef an sther solution of tha enrresponding nltre compound

in the presekes of Razeay nlckel catelyst,

Toe proparstion of the remsining wulle Sype sompounds
was mecomplished oo proviously reparsed? but wisk e Sew
minor shangese which sre fully eoversd in (le sxpesrimsntal
asction of this ihesis,

Witk the sdvent of no particulerly apsctacular suife
4rag thare oceurred a ohsnge it ewphesis to aminoslechol
tyze conpounds, The investigation of this type of compeund
coame #bout largely en & resplt of ths sotivity of the
cinshona slkslolds end some quinoline methsncis. IThe eom-
pounds fmpﬁxﬁm hmm | sre m cutgrowth of previcus work dons
&t the Fevional ‘Instltets of ,&‘g?&;tsh?*ﬁ ang . in thoge Laboru-

. tertes. "~

i1

Both of mm miwﬂmmn dmsorided in this paper wers
proporedi® from ﬁ*ﬁ’t‘&;*‘ﬁmﬁﬁﬁ,ﬁ?}i‘*ﬁﬁﬁ'm&?}* bromide by
sondsnsation with an sppropriste smine fHllowed by Heeswein-
Poupdor? reduetion of the ketonle pivducts The stevting

hreke, Beker, Germon, Hamlin, Hayes, Haywood, Peok,
Preston, Sterling, ¥Vsn Hook, and #slton, é;i. Am. fhem, Boo,.,

1040y wng Momstilsg, J. Org. Lhem., 33, 3 (3948).
brexe end Golémen, I. Ozg. Shem., 11, 100 (1946).
LAprake, Gerass, Peck, and Welton, J, Org. Ohem., 11 768 (1946).




matariel was prapared fﬁ&&-@ﬁmawwaiaizy-ag§ilmala S~DEORO-
bighenyl by Frisdel-{rafts reection with éﬁg%&a sahydride
and subasguent brominetion of the methyl ¥etone. The Dromos-
msthyl compound hea not basn previously reported in the
iiﬁi&amm ; Ite z@mr -6 strueture is bassd by m&i&&? upan
bromination of similay typs compounds previously reporsed.id i
Although work etill continued to be doms in msny lsbors-
teries in the sbtudy of other compoundsy thers Wes now sn ovay
all change in eaphusis to the quincline type compounds them
selves, The Anvestigations ware restricted chiefly to the
d~smino- «nd the S-smines
quinolines recelved the fixmﬁlnxmhxﬁi attantion. Hov meany
ofr %%ia.tyyt of eompound had Daen reported in the melarie
“Mtﬁﬁm:m; some patents 414 indicete that both Cermun nnd

puinolines. A8 e group the éeesino-

Russiesn workersli$,18,17,18 had besn surficlently interested

1%mm and Bronitexy, . Am. ghss. 200., Bz, 5718 (1vge),
*’*&ﬁmmtw 608 TAYReE, Z. ;m ﬁwa” 689 (1934)..

~ . 1%naereeg, Breitner, snd Jung, ﬁamm&ﬁ Petent 663,698
._E‘Qa“ﬂ ﬁﬁ; 19&933 ai ;Hw ﬁéi* *wv& tﬁa’*&}v B "; e

L MBpssarmegy mwxm«» end Jang, U, Be mmﬁt 2,855,070
“(a&r, . wm?; oy _,fa, 3791 (Ldadi.
8, 44 {wm},

li“mgwmn P mwww.,sg @w wwmmmahm, 1886
{1957); C.he, B2, 564 (1936




%0 40 seonusidsrable axplorstory wodk in the fiwld., Later work,
incluging thatlegndainsd in this papsr, has deen yeported in
this eountwey. V

Eaed of the 4-eninequinelines studied a1l into one of
L7 }.m@i ﬂlmmm m%ﬁ: f&m ﬁ@ﬁwmﬁ m gmat&aﬁ b am
meds by the waéauauﬁmm of 4 ,%«mammma ine | nit}a am‘
dismine whish waa awwwimm’i? m“awxmsm. or it was sads
by the eondsnsation of kminﬁd%&tmlm:my&mmﬁ »ith
sSone eppropristsly m’ﬁm&%%ﬁ %amgmwiml ine, ‘The types
0f eompounds g0 prepared hed then either the esme nuclsi
wish varring typss of sidechains oy hed the same sidachaine
on yeyying nuclei.

The preparation of this type of oompound foliowed a
somewhat genersl pattern but one which differed usually in
some detalls from one compound 3o enother, ¥The ocondsnsebion
roactions thexssives were gensrelly oarried out on the fuslon
mixturs of the resctants iz tie reatio of R.2 moles of aids-
ehsin per mole of nusleus, The excess of the sidechein wee
saployed 1o yewovs the hydrogen chloride formsd during the
coupling raaction. The reeotion tespsrsturs varied widely
fyom comppund to compound and was destermined in enoh imalivid.
wal ouse somewhet as follows, e raastion mixture wes

i%mm mnmx andl Bolland . Chem, Bos,., 88,
189, 138 imim, ! » 4 48 o

£0

Drake, Qru@h Somer, Esywod M#&k ¥an Book, end
Aslton, d. Am. Chem, 8500., 88, 1R0B (1946), '



Heated very alowly after fuslon wss secomplished whils
maintaining & ceavrsful obrervation of the towmperetures with-
in the resotion mixture snd in the oxtarcal hasting bath,
48 the region of appreciabls resetion was rsached the &iffer-
ential tempersture becsme smaller and smeller and finslly
dlsuppeared, An wtiempt wes umuelly mede $0 ouryy out the
vopdansation at the tompersturs whers the Qifferantisal teémpay-
sturs wss ssro or shers the rvesction temperstuys was ons to
e éqﬁmm Mgkﬁ? than thet of the h&&ﬁm Beth, Yo many
cesey, herbing more strongly then this resulies in & veyy
vigorous sxoihermis reaction in which the temperature of the
resction mixture often rose 80-100° higher then that of the
hesting Bsth, fueh renctions ususlly resul ted m the forma-
tion of lervgs swounts of tarry by-produots from whioh the
desived products could be laclated enly in goor ylslds or sot
&t all,

in the controlled resctions the drop of the internel
tempsreture sfter the resction bas procesfed for soms tine
wes takon us #n indicetion that the mejor PRIt of the con-
Sensstion was @Mnﬁm snd that ths resetion would bhe sub-
stentially complete in epother fraction of the elapsed
retotion %WQ The sctunl completion of ths renstion could
eften be determined by the sppllostion of & sluple bulfer test,
A few dvops of the resction mixfurs wers rewsved snd disselved
in the apallest smount of 5% nitric eold requirad o effect
solution end to this sclution e few Grops of satursted squsous
sodium seatets wers sdded. Any unrescesd 4,7-dichloraquincline

N\

-
- .»--'*



dlastived in el m&%«ﬂ.ﬁ mﬁﬁ but wse prociplretsd fixom the
lans aeidle ‘aufm:. “@%Mﬂaﬁm&m shasncs of & pre¢ipltste
_-‘;‘m&&wﬁm %m &ﬁi&ﬁiw M: m sodive soetete mgk& vamaily be
f’img b lan iaﬁmm}i@a ?::Mtt t‘m mé%&m W* sulgléte, Con-.
slderadle onye Lsd % be &xqmim& m the ma" gz mg taxt,
Some Of ihe’ wmvma ﬁ&?@&%’w «mma nitretss whiel mm
mmmuu m %m mi‘xmm, and dm of naa kighly mtmﬁmmﬁ
auinoline muclel falled to eissalve 1n the aeid.

Qf the compounds amwiﬁé in this papsyr thres rspressnot
varistions of tho musletiss OF the sidechain veriants two are
&&wgﬂ@iﬂm@mmmxﬁmm types and ths other has & dlethy-
lesinohexylemine sigeohein,

f e praparation of T-ehloro-d-{5'-diethylesivehezyioning )~
«;mmlxm followed, for the Mot part, &s;ha yprogodure praviously
amaz‘mﬁ; wmy uluht varistions in smsaam Mll e mawa in
the oxparimsntal esebion. It le m%amstam that the rma paso
imlﬁsi Trom thlp resciion wes impure and wes purified ﬁﬁg‘f
through the fometion end zocryateliisation of tha gwi%: In-
vestigation of the source of ths sidechsin {(prepersd in ﬁm&
1sboratory) indlostod that it containes soms lopurity waish
was Bot rewoved completaly aven by purifisstion of the discine
through the aivdicsardemete, Fhs type of sonteminant is Bot
rendily apparsnt from the .mwﬂ; 1933 the synthesis used in Lt
gmﬁmﬁnm (he compeunt was preparsd from browachloropen-
tane by resotion first with sefius oyenlds end shem with

gt
B RN S

dlethyluming followsd By refuation to She wmine with sodium



snd sloodol in toluene.)] Ons possible conteminant would ke
the 7-ghloro-4-{8'~ehlorobexyloming j-gulncline whieh would
rexult 1 the rsection with dlethylemine €16 mot go to eom-
sletion, %he ennlysis of ths produst -@a&lﬁ indicete, hovever,
ihat the lmpurity hed besn removed by the preparation and puri-
ticetion of the walt,

e ayawamﬁ ms wmmﬁa mm prepaxsd, with misor
exceptions, by ibo methods which heve slresdy been depeoribed.
7-8blore~4~ {4'-2lothyl eninaXol sheaylasing }~quincline wie in-
teresting in thet 1t wes found %0 conelst of gis-trens isomars,
w2 mizht have baen oxpectad, Ths ilscmars wers separeted o s
small scale by sn involved Tmmetlonel orystelisation ani thrse
constest-nelting types of sateriel were obtalned, Jow¥ oD~
vanlence, snd becsuss ruch wes sciuelly suepscted t0 Be tha
cnse, these frections wers known se clg, Syspn, aud sutestic,
Depesding upon the catelyst and the conditions used in the
reduation step of thy prepareatisn of shs sideshein rom 4~
dlethyleminosniline the ratic of fsomers In the sidechain was
chenged so thet condesnsation resctions gave chisfly meterisl
Reving thoe sutesile or the $rags melting point. Ko side-
chain which gave prepomdersntly the clis lscmey wes found.
Stnae the Lyans Tove eould be isolatsd yess&ily snd ik goed
yiald Trom ons typs of sidechsin, end sines 1t woe as sotive
or slightly wexre getive thasm the antestie mirture originslly
subaitted for testing, thers weawed to bs Little polnt in
rarther investigatlon or isolstion of thess isomers, uring
proliminary work with the Cralg countey-surpent extrestion



nethod®l of dotermining homwogsneisy thess ihres frections of
ssterisl woys sxwained, he £indings bear out the assumptions
‘ntde xove s3 40 the nature of thess frastions.®® ¥he so-eniles
ois snd Lrens -xmﬁmm showed hesogunsitiss of 985 sng 2%
Fonpeetivaly. @m autsetle ﬁi:ﬁmm wes indiceted to Y twe
wmmaa in th& ymw%m ﬁrt 68803 mza roatio wae ﬂh@m m
be & mﬁm of sis o Yrsas.

ne &imwm@a Siver in the sxparimentsl section aze those
whioh were used in the lscletiom of the vpriows frsctions fyom .
semplec of sidechein secured sz therein moted. 1t should e
reeogalsed that thess metheds of isolmtion might be %ww
Ansdequnts mx‘ sidschuin a&x%&mﬁ ot o Alrferent eomposition,
iy #ftm%oﬁ ua@w. sidschain obisined Uy certein procedives
rangts Lo form good yﬁd&a ol the am&&y fa0ledle Yrens fomm
whila others glve & ywiaaw m«h m;gsmw 0 be chlelly
'&m ?ﬁw m wm ﬁnm ‘be i.mlmm mﬂ.y wm& gmu@ g 3335 TN
Gﬂ‘f‘ - ‘ ; | LTy

PRSI o o LA ¥ BoLh , S i
I A £ g 7 4 Y 4
e T R B B SR N T SR £

% the %»—mﬁgmmimzi\mm m@a mx,, mmm raported nuving
ﬁmmw&w of’ mwlmr &&m@mm o W ﬁ?&ﬁﬁmy&m&mmﬁﬁ while
the gthor is & mﬁhmﬁmﬂwi%ﬁnm Thess soEpeuEnds werd
all preparad by the sinnderd matsods m_zaié&,kﬂ; been previcnsly
ma%ﬁa‘ﬁﬁé.« The delails of the experimentel sestlon will serve

ﬁ&m ie m ;gﬁ B19 (1844); crelg, e%, al,

&M” L&f‘*é‘:} %églﬁ » » i &, ’
agﬂﬁlwﬁ Synthetle Aptimelavisls {Thesis, Gniversity

oy Mexrsland, %uaﬂ Fa '. anrriond, -%d}ﬁ}v.,




to indickbe snd desoribe sny chengss in procedurs which wers
adopted,

Binee o thorough investigetion of the 4-sminoguirslincs
4id not servide %o uncover sny sulstanding marative or pro-
phylsctic drugs the attention of Investigestois tummed (o
the B-aminoguineline type oompounds of whieh group PMesmoshin
(Pammquin) is & member, Flasposhin has & $rus surative action
in coses of vivex malaxin, 1. e. 1t prevents the relspses
wiich oceur in the abssnoe of sdditionsl infection snd are
known cherscberistics of vivex malarie. A nusder of compounds
enelogous to Flaswochin huve Bews sypthesizsd and shown Yo
have considersdbls sobivity. 4 Yrue essssl grophylactie ramaine
to be found, In an etbtempt to Tind such & compouud coneider-
eble time hes baen apant in stbtexpts %0 propose, snd thas to
synthesice and test, sorias of compounds which muny have the
most dwsiredle propesryties. To shils end many compousds hawing
slight or even sonsiderable prophyisctic setivity heve beent
slightly aléered by addition oy subtreetion of groups of stoms
iz an affort to sstadblish the efficeoy or esesntislity of
thegs groups,

Gue such i%%w&wmm &escribed by this psper consisted
m substltuting guanyl groups for one ¢f the bydrogens of the
termimsl uitrogen of  series of S-(smimosikyleaiso)-8-mathoxy-
guisolinen., INie sabstitution wea mz&rﬁé w@ through the
soriss whers the slkyl portion of the sidechein varled from
ethyl through aayl. WSubssguent to the decisien o PrepaTe
these compoutds for twsting thare sppesred informetion ma



gartelin substituted gusnifines, sspeciaslly p-snlsylguanidine
pitrate, showed s derinits caussl prophylactic activity®®

in evien meisris, Othar avidencas of setivity In gusnidine
dsrivetivas heve slsc Been ysporied slmes thie work was in-
stituted, OCurd «nd Home®¥reported shet & mubsy of substi
subed phenyl gusnldinopyrialdines wers foudd to have bigh
sntimslsriel astivity ageinst P, gellinsseum in ohicks.

one of the most sctive of thase m&ww&u was Be{4'~ahloro~
pronyl guanidins J-4~ (£'~Eisthylaminosthylowing J-E-nethyl -
prrimidine,  bus "Te&3335?&}36%%}%&&%: was shown wiwn the enlorins
etom wWag iwd;lmaé ‘b;p; & ﬂ%r&m"&ﬁm o eyano or sitry group.
8%3&3 mam@xm asrvad 1o mmfim ke azmimm.. 1ty of in-
'mu ?si&atmg the Wixmlmn ﬂﬂhﬁ&imt#ﬁ g&m&f&ima.

The Survey of ntimslarial Drugs 1941-1945% recorés 78
aa’bmﬂ,mﬁu& gamidmw :mly ﬁ;m: of which &re listed se
shovwing setivity; twe of thess compounds are seld o Rave
suppresaive setivity snd »ix are reported to heve prophylastioc
sotivity &n evien seleyie. Only three guineline substitutsd
gowpidings are listed, sud all of these ure vegorted to De
insotive. Other reports of insatividy in substituted geani-
dines hevs hem m&n vy Ww wko propayed esd subwmi tted Por

2B ing and Youkin, I. Chem. Bou., 1063 (1948),
* turs ang wose, 7. Ghem. goo., 362 (1946),
85 May,Z. Oyg. Chem., 1%, 487 (1947),



testing 0ms asami&:!.m derivatives of @wﬁﬁaﬁ&%ﬁﬁryxmﬂm
These compounds weirs found m‘iﬂgw’"iﬁéﬂﬂmﬁ‘ PR O
malaria in shicksa, 3

Much work has bsen dons on the introduction of the
guaniding group into varioue types of molecules by & minber
of alfferent remotions, snd memtden wiil be mede of shose
whioh infivencad ihe rourss zsﬁ? this rapoerch elthsd fyom the
stondpolnt of the type of compound prepared or of the method
used,

#ernor wnd Bell®® reported whe properstion of N-alwyi-
and ¥~dialkyl-gusnidines by the fuslen of the cowresypoading
alkyi- and dlslkylsaines hydvoshlorides with dleyandlenids,
The zlkyl groupe in thie sass wers othyl end methyl, but mo
refarvence to the use of this Mmethod for eomplex walecules
her been Cfound,

The preparetion of guenidines from an saine salt end.

sysnsmides 1n sgwssts or sleohelia sslution kas Deen repnrhed
fa & nuxber of instances pS:20,87,20

The fusion of gesnidine salts, sceh as guanidihe thl-~
veyanats, with aniges has also been yeperted o give setls-

Eacrney anda Bell, 3. Chew. Bog., LEL, 1790 (1923),

27 ohemivohe Frbpik suf Axtiss vorm, K. Scherimg,British
Fatent 279, 884, Oct, 28, 1926}; g. A., 2B, 2951 {1938).

R8praun, g, pm. Shes. Ssg., 83, 1350 {1933).



fastory ylalds of guanidine Gevivetives,9,30,5L

The ressbion »é'r an swise 4o weter, sisebol, or a mixed
sclvant with mmwx*smamwrﬂ splfats or with other 8-
mxyluimmmama sxlts hne %mm need axmmiww in the
praperation of mmmim Mﬂvmins.% *é’:gﬁu%:”&ﬁ 88

The. mﬁmmim éiwimtiwa fmwmm& ww& 811 preaprred

m %’m peme gensyel maunsy Uros the :«wmmwmﬁ;mgg ﬁwim&mw

, amy;i snine -e-notbexyeuinel ine. and E-mothyl- gw@m@ﬁm@
sulfete. Copsidsrsble d1¢ticulty wes experienced in the
puririeation of the products. It was found possidle o
@m&'&:@zﬁ% . w:ﬁfé&mﬁé of the ‘ﬁmamg fros mmmm,w&#m&n
whiok were slightly wet without precipitating the startiag
matoriels, The esrbonesss so obtnined wsre mot foumd to be

”mn %Mm Gamn mmms ﬁm.es*? {duly 10, 1989)5
ﬁmicg &' wﬁl% {iﬁm E: N

. 3% nohnow, U, 8. ?atmta 2,009,770 (July 9, 1988)5 .
o BeAy, B9y 5998 lmam, )

" Flaatopel ‘German Patent ass;w ,ws mm. %, 1986); Lo A,
g;,, 2752 uwvi

; mmilfiim snd tleike, J. &J w __g_@_.. 43, 1788 (1988).

mﬁ}wﬂx&mm Fabrik saf ixtlex, vom. X%, mmrm ﬁritsich
rnmm 282,155 (Nov. 80, lea5) ﬂ.t,, 21, GoRS tzﬁgi

3‘seh&ﬁm&maxham, Garzen Pasent 466,579 {mg.. 3 s.%m
% % & .-,vmggﬁumg@é {w& @iﬁr@m;. mmm @ﬁﬁ,g?ﬁ {aury ZMW m‘mu
Lbe s i s

¢
S O w

ﬁ%mm. 3o ame ﬁm $ag., n__;,‘, 476 {mfw;.

f aﬁa fﬁétﬁ}y; ;am mmi a‘. M» Lirbw, gbg. 64, MEEL (1948,

"§ v""' : ’




of simple atolichiocastric composition but wers possiy

s mixturs ol c&mmm@ and bimwﬁomm, tl’my could be Lge-
leted and dried w% vers not stsble on ammng svon in on
insrt at.:mwmm* ﬁhor wum not be mgwsm}.uma. An 8
mamq&m&w ar ‘mgm rmu Ha w&a mm& mat. %M«'am;&m L 7
pmmmmw the 20144 aax‘wmts, myam«ba m by fﬁt%ﬁam
weah 1t with ether, mﬁ e.w 1& w&ié&y ;& mm Thiz sclid
wae dissolved in altwm»l nd tiﬁmwﬁ with alcoholie hydrogen
chloride, The titretion method was sdoptsd ss & convenlent
mesns of £dding spproximetely two squivalents of acié. The
titration can be scoomplished with corsiderable soocursey
since the monobesic asalis @t thaas eompounds 2re axsentially
eclorless while the 4ibasio salts are usuelly bright yellow,
orenge, or red, Ths color chsnge can be essily observed if
en slizuet of the 20114 is used for the titrstion while it e
dinsolved Ain epprnximstely %;hé, smount of elcohol to be uned
for the totsl sample, The sddition of one egulvelent of ecld
to this solutien does mot cllenge its color spprasciably, but

@ sherp chenge in color cenibe notad at thic point upon
sddition of ona or two &rope of rolatively Silute acid, The
ssse of this prooses and the sapgs of subssgquent iselatlon of
the hydrochloridss prompted the conveyslon of ell thess gusni-
dines to the hydroghloridss, howsvey, sfier sll hsd been
convertsd to the hydrcoblorides 1n this menner 4t wea found
thet theme salte showed a remuavykeble Landenocy to hydrate



and, for eonvenlience, a salt was sought whioh might de
reorystalliized fn the prosence of st leest smell smounts
of walisr without hydretion. It wes found thot the nlsrutes
behaved much more sctisfastorily in this respest. The hydro-
shloridens ware, as » result, il trenspossd to ihe nitrates
by recrystallizetion from relatively eoncentrated selutions
of dimmonium nitrate, Twe er three recryetellizations ususlly
fanti‘;ﬁgw_ta yield a produst whish 414 not give o test for
ehloyide ion, Thess aryamnimmam. which wers mea@n@lism
ad Dy dissolving the sald in w asoll awonnt of water mﬁ
8d8ing ac sxcess of 30% emmonius filirate, wewys cwrried out
in vary meod yislds,

ihe pitrate sslis wers found to be only siightly sclubls
in abscluts and oven in oxrdinery sthangl. In w#m geaes the
compounds could be recrystellined by dlsesolving thes in largs
voluwas of adsolute eothencl and then c:ﬁm&éﬂmﬁmmﬁg thas solu~
tion to e point where it waz highly superzstursted. & more
affective end lese time-consuming process wes found to
conelet of dissolving the compound 1a & sumll emeunt of weter
snd dilusing the rssultant selubion with sbsclute eothenol,
This sleoholic solution couldilihen be soncsnirased, in whish
prosess Lhe wwount of water ﬁfmm RS %z;gs,wmmy‘ reduosd ,
The compotnds =0 reoryetasilized showsd o evidencs of hydra-
tion,.

A1l of the substituted 'gmgg\m&;mg prepered Bevs baen



found to give the %ma@w&im tart for sonoslkylgusnldines,
S11ight modificetions of the method were utilized in osrtein
instances, «né 2 typioal test procoduye will be Geserided
&ﬂé the siperimental ssction, ,

The Sskeguehl test has boen Investigeted reshay ﬁﬁ@mm&h»-
1y by Poliar® with regerd to mxmmi *s slaism thet the tewt
#ee speoiflic for moncelkyleuenidines. Pollor fousd that the
test is not given by O Wegisllylgunnidinen ox vy et y B«
alelkylzuenidines but that it 1% posiiive for some B, #he
dialkylgusnidines,

Faurson®® has developed assinilar Ysst whiol 4iffers
from the Sskeguchl wm ia that. %kwmi is subatitoted for
al phn=nephthol . e fa&nﬁ b:r m*&gﬁ;ﬁm tivestipgation thet
ﬂsﬁt ww is subjact Yo tm Dot E.iasiwt&%w of alkvisttion
Ay 1s m& Maggmi ‘t@um T

Oa ‘%M %‘mmia of this ﬁmwe& 1% M gmma t&xm the
guenyl groups sdded awm 1&1@@&%@@ % the terminsl nitrogen
of ths sidechsin mﬁher %hm at nkc mzuﬁ apometic nltrogen,
Faprtbey gquallitstive svidenscs Top %m; easunption ia arfopded
by the facts that the sompoundx prepered show & tandeney to
fom 4ibasgle salts {rather then the tribesic sslts whleh
would be sxpected of the slisrmstive product) end thet the
aore resotive tervmined saino gyoup would be sxpected to

W&a&kngﬁﬁm 3 ﬁiﬁi&?&&%n (Topnm) o5, 138 (1926)50.4., 20
SRS (19867, e PERTeZ iedies 20

Mmmw, R@m, 28, 1027 {1938).

£ £., 38, sons Thifgeer feve Dablin 200.. ’



undergo preferentisl resction. Howsver, 1% must be rscog-
nixed thet thers exiwbs the possidility that the slisrnstive
product was obtsined,

The 8- emim&kyimﬁwﬁm%m&ﬁm?@ﬁmmmm which sasrved
83 the starting metarials for thawse gusnidines have «ll Bean
previeusly prepered snd reported in the literstuye,®0.41,42,45,44
The prepsvetive detalls for (hess compounds wsrs Isssxted in
this thesis when ons of the following conditlons wss met: 1)
the gompound wes prapsred in bettsr yield due to some change
in the sxperimentsl procedurs, 3) ihe compound wes prspsred
in epproxinmately aquivelsnt yisld dut in sigrificantly purer
foim es indlceted Ly physicsl sonstsnts, 5) the componnd was
prapared in sgulivelent oy slightly lowey yisld but by & method
deend to be m;;a%i#}.m;; £ yoms &m%&m gt menipulative siemd-
point, or 4) esrtain chargse in Procedure wers attemptad which
mgmumxy fﬂlm e MW‘% o8 mitzﬁ%&g ﬁimwmm. _ The
imammiwm %ima n i:km mwmﬁw ot *&hmc amzﬁ%&
meterisle sre also kaown compoends. Refersnees to thelr
properrtion willi be gﬁi&%& m i:{i}ﬁ sxpa¥inestal seetion only
when they mset oms of the conditions mel Sowa obhve.

4Oparawin, J. Chem. Boa., £08¢ (1926).

‘4‘1% 3«. - & . {ﬁ ﬁ;wﬁ.ﬁ‘j & ﬁiw {lgﬁ@}; » )
éﬁp il.&&a{léwh%& m ’ o ﬁ&*!

“’ﬁ&mﬁ.ﬁg«t. Yoni, snd Qermeck, J.im.Cham.Boo., 58,1865 (1948),
4Sonher, J. im, Chem. ﬁﬁ&u 68, 1068 (1L94R).

$t.uin snd Foblasen, J, Chem. Sep, 588 (1943),




am,ntggmggwnaaﬁg#am %§v§%$§¢im;§ﬁﬁ B~{8'~oninoenylonine |«
G-mathoxysuinoline fa & way not previously reported. Ths
general plen of this sttempt was fivet to prepsrs the corres-
yaaaiug'hyaxaﬁyuayiam&ﬁamgﬁiaalana'snaimngiﬁen 1te hydroxyl
group with » hﬁlﬁﬂ#ﬁ; the helogen a@aiﬁ be then ruylaﬁaé vy
an amins greup with sodemide oy ammﬁazg, ™he nyaraxyi P
pound was aa&ity'gr&y&rua,_xs e nww.aémyaunﬁ,\mn& is reporssi
in the sxperimental ssction. Attsmpts to prepars ths brome
o7 ohloro compounds were unirwmmxy ﬁn&uaa&aaxuz. wﬁnfmaﬁhmﬁ
of Yauko, &%, ml;.‘ﬁ whish &aﬁ boalz uned for the #&rrngyaﬁaw
ing pwmpyl aanm@amaa, failed %e givs any feentirisvle pr&&weﬁs‘
The r&aaﬁiaﬁ\at‘gha Rydroxyl wﬁmﬁmuna.mxth t&ian;l shloride
eppstred to procesd resdily sven at Law~tﬂm@urﬂ%arm;, ‘however,
rielther the desired product nor eny othsr identiried produect
G&ﬁiﬁ“%ﬁ‘ﬂbﬁﬁiﬁﬁéu it was assumed thet the hallds Tormed
eyelized @aﬁﬁﬁiy'ﬂ?ﬂﬁ,ﬁﬁﬂ@t‘%hﬁ'ﬂﬁlﬁ;&Gﬁﬁiﬁiﬂﬁ&»@%@iﬁ?@ﬁt
Fhis assunption was oorroboreted by-iﬁa*g'ﬁhq ieolated S«
wathoxy~8~ (H-pipsridino j-quincline tﬁém shis seme resction.

8ines 1% Les Dees generally ﬁh&ﬁa'ﬁngﬁr&u{&&kyi&minam;mygﬁ
sming )~ &nd &ikayiu&in&s&ﬁxﬁ&ﬁiaaﬁuinalim&g are bettey enti~
aslexiels thih:ths corresponding eminosikylsminoguinollines

yspautic Agents {Thesls,

ﬁagﬁmlta ﬁél wax,'ﬁxrﬁgé”@n warﬁ %y,'”@mﬁau, amzlnaﬁ, lﬁiﬁ).



‘an attempt was made to prapore soms alkylzusnidinesixyl-
amﬁx&wﬁm&ims mwmgy«m&i&g o %a gmmi&m!&ylmww
qu&mlinw amm heve besn gmﬁamﬁ* ?:‘M mmm M m
Laapronyl grotp ew tm t«m&m&am ﬁ%}a gwxxg was ai &W‘&w&
1&;'302.3* by the m% mw ma iﬁ&ymﬁﬁ. group is the terminal
sidenhain group of %w gt %!m Bont mmwtmt maﬁmmrmm
resulting from the synthetic @mgm, mamwm, i@ﬁ%ﬁi,%%),
@«-(5**&;@3@@&;’1@&&3&0&?&%&iw&wm%aaywimum phosphate ,&?‘
and Paludrins, (8M-1R,637), B - (4'~ghlorophenyl )-EV-1aopropyi~
biguanide,

In visw of the sass of preparstion of the '-ﬁhmmﬁkyzu
guanidines praviously deseribed it wes éﬁammmm tﬁ(t’k;&ﬁw’b
the preparation of the ¥ -1sopropyl derivatives in e similsr
way using ﬁmsmmmpyﬁ*aummﬁuimmmum& iz plecs of tm
S-nothyl-Lisothisuren, The oby ious method of m&hﬁaﬁma
1soprepylthiouras to prepere the desirad iscthicurea, &
componnd which hes not previously besn reported, led 1n the
%M;iaf methylation with aither methyl sulfate or wathyl
lodids o the formation of a syrup from which the only
erystelline mesarial obimined wha swall @mmw of unrescted
isopropylitioures. However, from thils eriup & plorste of
the dasired predust could be prapared in goed yield. Re-
action ef ma plerete with smines lad 4o the l%hw;ﬁiiaz# of
methyl merceptsn sugzesting thet S-slkyletion Bag beeit

“ﬁmkn ‘vm Hook, German, Heyes, Johnsen, Kellsy,
Melemed, snd Peck, J. 3_,3 ghem. 809., 48, 1889 (104817



kocompliskied, Attempits to use &m ragotion bYetween this
plovate and the miaaﬁkylmm@imlmm o :az?iysum the
aasimé hwml subetituted gusnidines wers anmmmmh
These Fassiions procecded with the eliminstion ef m%hyl
mereeptan which might incicste thet she deaived resction

was taking place, The fallure te ifsclats & prosuct wesull

!;aamk‘m that alther the reactien 414 not procesd es msﬁ;ééw
Pated, that some subssyuent yesctlon sltered the oatuye of
the profiust, or tuat the proper meikod of isclution Bad net
1.1 "% ‘ifalg!l@;';a. Binee the milum of this roasgtion mey have
Paan due %0 the uss of the plerets & further aticmpt Yo
prapars the desirved sompound was made using the syrup which
resulted from the methylmtion reaction. As in tie gses of
thea pg’iﬁ»‘mm methyl mareapisn wes evolwed, et mesim wo preluct
enuld De imolated,

s;wsm;l other spprocches e this cempound wewe slse in-~
vestigated, For exemple, reastion of G- t’ﬁ'ﬂuﬁiﬁemwxm&m)»
&«mmmmuimum with lsopropyl isothioeyenats should lead
1 703 ;‘w(&niwm&haxy«&qmm:rlmlm}-wl J=8-1mopropylehioures,
This compound ,ﬁis!w bs exparted Ho Be B-elkyleted with an
slxy: Balids or & dlslkyl sulfate, and ke resultemt fsothicurea
m&@% then be desulfurized with ssmonle, When this method
was atismpted Both of the sapested resctions ssemsd to procesd
avel though no eayﬂaumm _;;_,;mu @:m e isoleted, ‘The
ﬁm product ma w#, Mw%r, u‘mmm wethyl merosptan




whan trsated with an emine or ever when bolled with sgueous
sodive hydroxide, ?ﬁiﬁ\waﬂlﬁ 1&@%@*@3 thmﬁ avmn‘&r ¢1k3£a~
tios hsd been acoomplishoed 1t was not ulkylntian aﬁ suifurs
begzuss of this. fgaa mxzp uwah&& ¥am Dot rax@haﬁ 1?¥aﬁgﬂ-g-; A?
The xtnul mm%kaa iﬂ#ﬁmﬁlﬁﬁ%&é fbr‘thé yxagara%iaa ot tha?f
isopropyl substlituted gmmn:ﬁinn was ﬁha xa&ctimn between o
z8lt of ﬁ*ia'*mm&maamwiamina&»&wmaﬁhﬁmyﬁainml&ﬁ& snd isopro-
Pyl eysnsmide., 7This wathed ma& a&ma&éﬁruﬁ;xaeaum¢ﬁ &8 lso~
propyl cysnsmide might La mafe by the method of ?i&wﬁﬁﬁﬁg
arjﬁmrgir%@. both of whiech ﬁéﬁl& u%iiimﬂ iscproprlthloures,
-#wikich had h@r&u&y ouan pw&p&xﬁé, &8 Lhe wﬁar@i&g naxﬁn@nl
,u@ﬁwvar, nlthmush thess metlhiode axs sppsreatly very ﬂ?!bﬂﬁi?&i

for the praparation of the monoaryl dsrivatives of oyanemide,
they are not asuitsbla feor the preparstion of the lower

sliphatis cyoms
dssizved Lmopyopyl cysnemije, thews was cbtelned o good yleld

aldes. From these resctions, instesd of the

ot ﬁaa@xmmyi upes,

The atiespted preparzetion of compounds whish Lnsorporated
the biguanide group inte = substituted quimecline melecule is
a loglcel conseguence of & stady of yrevioualy mﬁyﬁ?ﬁﬁg‘ﬁéﬁ&v#y
antimslarial agente. OCurd snd oee"® prepeved & surles of

“Sp3erron, dan. Chim., 185, 163 (1908},
“YBavger, Monatsh., S, 519 (188¢).
Oturs soa Soss, I. Chem. Sos., 789 (1946).



bighsnidas because af 'smir sswwmm ggslwlamhip o &
seriep of &1%:&@;:%1&&&1&@& mm tzm;v' nad found to hnwva
‘wmiﬁm%ﬁ; mﬁm&;m&ﬁ %ﬁi%%y& M Mﬁ&% of . the Diguen-
Saes mmwm vy “urd end Rows: mm; *;‘,;ax;& "% hwn amﬁmy
ef & high order and. h@w &m a&mmnxw tosted in hmn
rwelarin, One of ﬁkwa %mpmamm K"w(é‘mﬁl@mgnnwl}-»ﬁ&
im&myylnmgumim, to w‘mesh the ﬁm Faﬁ.&ﬂmm Ying Leosn
ensignedt, har proved to be gulte qx‘z‘ac%w and is in coxmer-
elsl production as ¢n srptimslariel,

Deher biguenidss, mone of shich show sctivity, heve deen
veported by Elps snd %u&m%, snd soms which were withoud

exveption insctive have Desa yeported by ey, 351 |
The prepsrative methods for biguenides heve boan studied

iz some detall utilizing ss a sterting meterisl in xost ceses
the compound Memﬁimm which was mmg By Mﬁmtr end
Dieckmenn®® to reset with emmonium ohlorids to yleld bigusside
vydrochloride, The resstion was labtar sxtendesd to sliphetic
and arometic smines dy Swolka and Prisdreich®® and slotts and
Techesche?® It was found thet the use of esmoniscel copper

wﬁmﬁxmr L ﬁimmm, aw., ES, B45 (o982},
ontesh., ¥,
54, slke and n\éﬁ&mm&, Hoptesh., 2, 208 (1008).

Slette snd Techesche, Bap., &2, 1354 {1989},




sultate aclution alded tha susetion of ssvonis with dloysndi-
amide, ® and the use of this method hes bess extended to
glijhatm .and soromatio smines Ly Curd snd #956,%9 @he use
ol opper sulfeto wns m:ma Ay &m in- me imlstim o the

hrj,gmaiég Einve o w&rmsly wmfbm e:awax* amylm was forsed,
The e@tmﬂaﬁ“ condenss tlone &f @m &Wmaﬂaﬁﬁu [

p;\ ¥

the mr?ﬁw &na%m%uﬂhyl L nit Swﬁm:mt«:z

% ?jyi%ﬁ fneh m%m to
produce any of the desired g;«mﬁwtm &%&a nm}:g mmtiﬁmlg

~,’mmwm} iscletes from bﬁiﬁ mwﬁﬁmﬁx mm the monobesic
salts of the rtariing saGen. ﬁmw mwa ‘s8l%s have not baws
preaviously reported they will be dsacrided in ths sypsyimsntal
sastion,

The nethod dsseribed by Curd sad Rose® for sliphetie
sminer was elzo tried without success, howsver, it 15 ballsved
thmt o carsful ssudy of this reaction and the method of isols-
‘tien of the product would sufflcs to meks the preparstion of
thase compounds ypossible,

%umm 80 (1875); Herth Fep LB {1880);
end lsohmen, Anm m‘ ,?%& wa (wwsi » Bor., 28 !
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EXPERIMENTAL

The setbor wishes %o express his spprscietion o Mise
Elssnor Yarble, Mriwm, Hary Aldridge, Mr. fSyrox Besr, and My,
§, banisl Dpraper for the micro and semi-miero enelyses
raported in this thesis,

E=Cnlarostend tro-K - Algashylaniline . 5% «~ onin am;éwm
wes propared rom 4-nityo-N,¥-dfimethylsniline’ by direot
chlorinatieon In concentrated Lydryoshlorio scid and gleelel
spetio mold at loe-bath tempsraturs,

A solution of 81 g. (0.5 mole) of 4-nitro-N,N-32imethyl-
Leailine in 185 ml. of gleelel scetic soid and 280 mi, of
cokeentrated hydrochleric weld wes vigorously stirrsd et lom-
bath temperziure while s stroem of chlorina gas wes blown
over ths surfece., The »éaction wes assunmsd to be opmpleted

&‘%i@ cempotind hed Duaen previously preparsd by Aylisg,
st, #3.,% by ohlovihetion in chlossform i room tempsyeture,
They peport e T8% yleld of & product mﬂﬁi&w 78%, As
préviouely potes this roferetics was not avalleble st the time
thia compound was’ ’@.ﬂf&ﬂ&, and, sinee the mathed is somewhet
aiffersnt snd the yield better, it 43 reported hers in detull.

%? o »‘ y . , L

B {~Bikrm-H l-dlmethylaniline 1s comsersiclly availabls,
liowover, thet naed in this inktance was prepared from &~eblore-
nitrobenaene by a%imﬁim with enhydrous dimothylexiae is 2
~atesl, bomd &t 170° for two and one-half hours. I3 was found
- possibdle to use a 308 solutien. of, dimsghylesine iz water to
! @ﬁéam ‘the oodfound 1x equivelent ylelds (86-90%) Aif ihe ve~

wotion tiks was fneyeesed ‘té oix hdura,” This sminstisn pro-
gedure 1s mosentielly thet of #Millp, (Kiile, to Dow Chemiesl
?%é&)r’ 5. Petent 1,535,815 (Bov. 14, 1980); €. Al, BB, ¥ 480
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when onseguivalent of chlorine had basn absorbed, The vesstion
mizture was then poured over orecked loe and nsutrsliszed with
sodiur hydroxide taking care that the %wa&mmr@ 414 not rise
sbove 10° during this step, Whon peubrslizstion LAd heen ac-
complished, the solid wse removed by filtration snd washed
with weterj it was then recrysislilised to constant mslting
point of 96-97°., Thers wis obiained #0 B {es%) of product.
5.0 o POt ~sming -} HN-almetbyleniling.B - & solution of
1% g. imwz& mm;w) saﬂ’ g-shloro-g~altro-K,i-dimethyleniiine in
the minimunm smount of ether reguirzed to diswclve it was

added to spproximutely 3 g. of Reney niockel oatalyst, which
had previcusly basy saturated with hyfrogen, snd the resuliant

mixtume was shaken with kydrogen st low pressurs (initisd
prospure 40-30 p. 8. 1.) until the theoretiesl emount of hydro-
gon hed been absorbed. All aSteapta te isolate this compound
resul ted in Lis sxtensive decomposition., Attempts wers made
to hesdlo the compound undsy mn inayt atmosphere duripsg Sselee
tion snd/or preperetion of e galt, Yhese sttampis wet umi-
formly with follure. The ostalyst was, as 2 result, removsd
by filtvation and the athey molubtion weo vsed Siyectly in
the preperstion of H-scstylsulfsuilemido-B-oblorg-é-dimathyl-
Lamingbonnens,

Brhestylsul fanilemido-3-chlove-g-tiksthylissinchensenc,.

ﬁ%mpwmgi by syling, et. sl., {ecs B} by etannout
chloride mﬁmwi&m of %he ﬁmmawmim nitre compounts



The sther seluition of ﬁwﬁiaw%mﬁ%ﬁ,ﬁ%ﬁmt&xhﬁmﬂ
aniline preparsd Above was ploced in & flssk sgquipped with
en sfftiglent roflux condenssy »nd srovisions £or the pawsegs
of & stress of nitregsn over the surface of the solution,
Thevs m‘@ then sdded 1& 'ﬁ* (0.077 mole) of K-acstylsul.
,tm&ly& shlozice and 4,08 & (a.w 5. mola) of anhyérous
mﬁ&m em%em*!:m »z%ms mixturs wis t&wmw&ly stirped ond
refluxed for one #nd one-half hours, The resctlon mixture
whE mx«aé w,#&ﬁ' twmmé Loe, =nd the orvgenis layay wup
neparated, | The 20144 resulting from the fwzzwmmm of ths
sther layey wes recrystellized to comstent meliing point fror
sthansl to yield 185 g, {(4B%) of matsrisl which melsed at
197-198%,

2! -thlore-4t-almsthyl sming-gultanilanil ide {885-830867
DE 1%7), - A sdzture of § zs (0.0014 mols) of M-dcsiylasd-
fanilenido-B-chiopo«é-fimsthylaninobenneno sud 100 wl, of
10% nydrochlorie apld wes ﬁm%m ander raflux for B0 ninutes.
The resotion miztare was cooled o ioe-beth temparature snd
pentrelived with 108 asdium hydroxide sclution. ke yasulient
50114 wes removed by filtration ssd 4dried; 1t wes then dise-

golved in just enough ethenmol to effact solublon =nd trested
with & g. of N rit., The decolorizsd selution wss cooled
residly in an fcs-bath and decsnted frox 5 mnsll soust of
o1l whieh séperated, The supsratant liguid on standing
&apoalited 2.5 g, (508} & obite oryetels which melied ot



101~108,8%, Further sttempte to purify this msteridl by re-
crrstallisstion causeld sapparsnt decomposition a» shown by &
lowering snd droadening of the welting point reuge. Anal.
Caleldl, 7oy Op K 4C1K,0.8: G, Bl.61; X, }?..%; GL, 10.08;
N, 13,90, Pound: ¢, 3L.60, Sl.41; H, 3,21, 0.18; 3, 10,68,
10.67; ¥, 1%,8%, 18,0059

S-liyomo-1-nitzonsphibalene.5C « 0 30 g. (0.2 mole) of
l-sammmgﬁ%ﬂmi wRH m&*ﬁ;ﬁﬁ L e of rervic ohlorids and the
resul tant @imﬁum was warked in & water beth until the nitro-
naphthalens hed mslted (o, 00-<65%). Ths externul hesting
wis’ then ﬁi&%@;}m&mﬁéﬁ and 46,25 g. (0.83 mole) of bromine was
added 8t the rete of approximatoly ten drops par minote. The
exothermis resction w;am}a m&: pluce wee surfislent to mainme
tein the temperaturs of the mixtum, Afisr the bromins hsd
been edded, stlyring wae continusd unsil the remetiom mixture
splidiried. The rwmotion flask was Lhen immerssd in sn oll
bath at 150° snd & rapld siresm of astsum wes slown through
the rolten vesotion mizture. 7The distillate consioted chief-

1y of unrescted nitropephthelene, The molisn residue wes

5% tempts to use elkeline hydrolysis yislded as oll
which osuld not be erystmilized, COther solvents tkan ekhonel
ware Lfnvastigeted bHut despite the obvvious disedvagtages of
the letter acihing suparioy was found,

, W@Ma materiel waz prepared by a smodification of the
method »f Meleleh and Compbell, J. Q}@@. gﬁg. s 1108 (1957)
which was 18 turs o modifricetion of tha method of Beheufalin
Ann. ., 581, 185 {(1268), Thess mathods 410%ored ochiefly in
the menrer in whioh the produet wen worked up., %The yield
réported btelow 1s betisy thed hed previcusly bean roported,



poured inke wetey and the 20114 »o Yorped wap ramava& by
Tiltretion, This eolid woe dlswolyed in aleonol, Trestad
with dagoloxixing ssrbon, snd then silowsd to cﬁ?@tiilﬁgﬁ
slowly, “hare was obtalasd 28 g. of materisl whish melted
At 114-117%, Atter two reerystallizstions from ethanel there
remsined 18.8 ﬁa’tgﬁf}; the puvified product malued at 118~
1p8%,

5~§;xwg~¢~;ashx;.¢;ﬁ; riwa»yw;wa}@aﬁﬁl ~ A seiutlion of
ES.4 g (C.11l4 mole) of H-bromo-l-nitronaphbthelens is 150 sd.
of Dansene was sdded to spproximately & &, of Raney mlckel
eatslyst w&iaﬁ hed . yra%ia&&ly‘bkﬁn satursted with hydvogen.

This m&xﬁﬁ%@~ﬁ§# than @kakﬁa uith hydrogen st low pressure
qiigiﬁin& gxﬁ&iﬂrﬁ 40-50 p. #, 1.)until the thaoreticel amount
;faf hvﬁw%@ga haﬁ bwﬂﬁ,aﬁhéﬁha%. wﬁk,anﬁa&ysﬁ WAs removed Wy

| filtresion - &h@ fii%w&ta a%i“waﬁ and @&@%@ﬁ while 8 atresn
of awnyﬁxwaﬁ ﬁ?ﬁﬁ%@ﬁ& bromide wan Blown seross its werfase
vatil & &Light éx08ns of ayéﬁagtm bromids sould ke Jestssted,
The solid was thes removed by riltraticn, waahed thersugily
with &xy sthay, snd ariad, Thars was ﬁatainaﬁxﬁﬁ,?;g, {aﬁﬁi
of hydrobyomide which wes used direotly im the next step.
,xwag;%rlaalfaa7»nmiaawﬂ;b!ma¢

of BR.S g {ﬁ,@?& maxa} of B-bromn~l-naphthylamine hydro-

ﬁ@@h&hmlana. - A solution

&&?ﬁiﬁ snige hed pwav&aunly'baaﬁ;gwayayma by ﬁllmﬁmm,
Bey., 35, BBO4 (1&@?), by reduotion of the 5-Dropo-i-nitro-
ga§~ﬁ Lene with etanaous ehloride.




proside and 17,4 g. (0,0745 mele) of R-scetyl-sulieanilyl’
shlaride in 150 wl. of pyridins was stirved apd heated st 700
for two and one-hslf hoars, 7The resction mixture was peured
with vigorous atirring on s mixture of finely orecked ios
ané 150 ml. of sonceatrsted kydroeklosxlo aai&; Y¥he colored
#0L1d so precipitated was &ﬁﬁﬁ?ﬁ§7§y filtvetion sud &ried,
Yhe ¢ried golid wap ﬂk&m&ﬁﬁ with zm »l. of refloxing
sthanel; the mixture wes then cooled end the solid ramoved by
filtretion, The prefuct =0 obinined when dxied welighed B3R 5.
and wes used direetly in the next stap,

1aphthpl Jesuifanilonide (SN-7187: UM 50), -
Te s miztures of S& e (a.aa Bola) of 1w¢ﬁﬁtyitu1£an¢mauiim~
B-bromonsphtuslens snd 180 wl. of &isthylens alrael wan iﬁi&&
55 wl, of 131 hydrechloyis eeid (17-18%) snd the mixturs was
hestod ﬂﬁ@ﬁﬁfrﬁ&lﬁx’ﬁﬁﬁil aplution wes complsis, whereupon it
war poured into 600 ml. of water amd the ecid was mentralized
carafully by s s4ditleon of 103 sodium hyiroxids solution.
The addition of sodium hydroxide wes then continmued unbil the
wrwaiylta%& riret royasd by the nentralizstloxn bed sgeln com-
plesely diseclved, The produst wae then reprecipitatesd vy
neutralisation with eeid, removed by filtruticn, end &ried,

After raarysisllliszation from sthens) the subatuaoe waighed
24T e (&ﬁ*}; it Mf‘iﬁ‘ﬁ Q&t} 1&&‘6@11 ‘mn g&a{;,gﬂ& For

cleﬂmmsﬁwﬁm ¢, 50,987 H, 8,44, "yhung: ©, 50,08, 51.36;

H, 5.36, 3,65
M mi' ' * L [ :‘ 3 M e
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B rogudnoline, ~ This compound was prepsred sccording
‘to the &irﬁaﬁiana 6 Piener snd Horsdbarg®® witk the follow-
ing exceptions. In the Tometion of the quinoline sulfate
only one eyuivalent of sulfuric acid wes upad bscsuse it was
found thet the dry sulfets which then resulted wﬁ& surisr to
;hﬁw&la thsn the purtislly ﬁi@m&mﬁ wateriel wmm resul tied
‘when the ssount spacified .&;a the syticle wem uved, Alno,
instesd of the 658 roming sulfuric acid recommended, 208
fuming scld was uosd, the yi&lﬁa wars about 2¥E (8% lower
thot m;@awﬁﬁ in the :ﬁwﬂmm}»

Besminogninil{n ,."""fﬁ@mﬁ:iﬂ.*@ ~ & sslution of 20
[ m.ua wole) of ﬁumﬁ.ﬁmwmmim in sufficient mathyl
¥loohol L sffont wolution was hented under reflox for about
twanty ninutes with 9Re KrYRM of Roney nickel catalyat;d% the
eatalyss was ramoved by Piltzation and the solution wse poured
on ca, 8 g. of Keney nlekel which had previcusly beeu satursted

e’gmau"m aRaA ﬁﬁmwm, e dame Chew. Sog., SR, 1640 (1940).

&% Lo
This mim Les busn wﬁwmé by m&*wg, gh g% e 3
nes {1Gye), and by sz;ﬁmam, LIAY, %@ 1 y
whe reduced. the th CORNOUN & % neans ta% stmma shloride,
and by Ksurmenn, | 1&3? uﬁm;, who socomplished %;ha

‘W awwxm& with iron sné moetic seld.

'w

reduiation of the nlt
1t bag slse bBoen z;mymmﬁ. by ostelytis Emﬁmmmm&m by mwm
and Rershberg, J. %ﬁgﬁ o8 %g 840 {1940), who used

Adamy ;almimm catalyst and by ‘ﬂlu x‘%m%w, zﬁiﬁ., 166 {1%@}.

Gémuia opsration wes found to be BECSsALTY O rOROVS SOme
poisen present sither is the solvent or in the altrogulineline,
The cmimsion of this step mmsm the rsduction to be very slow
ené luoomplete,

: !‘



with bydrogen, snd the miztare was sleken with hydrogen et
low pressurs until the theorstioal amount of hyérogen had
besen sbsarbsd,. The oatslyst wap removed i‘&;y rAltration, and
the riltywte was satureted with hydrogen ghlorids wﬁ.’ﬁa coole
ing and asirring, %he rust-colored crystslline produet when
aried welighed 20 g. (80%) snd held = wolting polist of 530-240°%,
It was used dirsetly in the nezt step without Perther purifi-
evtion,

B-Acets 1wl fenilanldoquinglin aw « & splution of &0 g
{8,092 mole) of &wmmwmmlm &1&3’@@%@&% and 83 g
(e,m& acia) of F-aostylesulfanilyl chloxide in 60 ml, of
g;yri&iuu was stirred st £0-70° for three bours., fThe zesotion
mirtuse was shen poured iote Loe wetesr and &zmma-w M@éﬁ
until the oil which flxst formed crystallised. %he sclld was
vemoved by filtretion snd dionelved in 10% sedluww hytronide
solution, Thls baslc solutidn was tyented with Norlt; «ftey
rencval of the decolorizing cerbon the salutlon wag asutrelize
ed with 183 hydrochloric acild, The solild a0 formod was Te-
moved by Filtretion snd dwvied to yield 2E.2 g, {(74f) of orude
mmwﬁ.ui \m&eh wis used é&.ma@w in the m;ﬁ; step.

solutioh of %& g (@ L 1Y malaa% of erude eﬁummﬂnmrmy
smidoguinoline in £5 ml. of 10% hydroehloxie aoid end 10 nl,

wwagamﬁ previously by Wintsrbottom (sea £3%) snd by
Bobranski, Aprch. Phamm., 277, 79 (1088),



of sthanol was hasted at relux Tor tws bours, A% the end of
this tine 96 wl, of water was added snd ths selution wes
treated with Deres mnd filtered, %he solutics wes Deubre-
1ized snd the precipliste formed wes dlssolved in 106 sodive
hydroxids solutien asd treated with Korit, The solid wua
sgein precipiteatod and esrried through the ssme prosadure of
Srestment with dscolovizing carbone 2 aeld and basic selutions,
758 metericl shish was finslly preciplveated wee recyrstsilired
im abeslute methansl, Yhers wer obboinesd #.% Be {4@5‘% of
product whieh selted at 8350-221°%, insl, Uale'd. Cor O g s¥alal:
G, 60,203 EE’, «k.&%, kmxm @*, BB, 60.4; K, maz, 4,98,
= {4 ~bromochenyl | -sestophenone, 55 « sixty grams (6.45 mide)
of siuninom shlorids wms lsssived in 800 al, of periffed aitro-
senzune oxd the m&at&m e ml&& in sm ies dath, T the
eosled molutisn m ﬁi&& 4& B (&.ﬁ mole) of %ﬁmhiyhﬁaﬁ,
end Shen with vm&wﬁﬁ a’ﬁi’ 'm& m& sooling ﬁwm ma added
ﬁmwiu % & (mm mh) m‘! %#%& mﬁm@. M‘&ar the
&ﬁamiw wﬁ# éama%; the wi '*‘_;’ g mﬁ waﬁizaw st Los bath
sempeiatire for one m& am«»im&? Novrs. The resstiosn wirturs
wags then a&imwn& w mm gwﬁmﬁlyﬁu POE® temperatuce snd
wes ther haated et 35° Por thrae hours, The recetion mixture
was poured os finely cracked lae o wWhich hed besn sdéed 100 mi.

56‘!&1& mp&m Tas slso Dean pwmwﬁ By Carponter and
Tarney, &, s 362 (1924), by maaction of 4~-Dromo~
biphenyl with acetyl cilowvide 4n carbon dlsuliide in the
praswncs of mkyﬁmm aluminue chlowldn. They obtsined a
produdt meléing 1319,




of soncentrated hydrochloric scid., 7The ice used was suffici-
4nt 6o Keap the tempersturs below 15° dusing the decemposi-
tien of the complex, The nilurobanseons wes rawowed frem this
sixture by atesm mammmwm, and the residue was ellowed to
acod. The solis m&iﬁwm whieh togmed durd) g this process was
removed by mmmﬁm and gmm Snis wolid spuld be sapereted
resdily m’% mmtw&am wﬁﬁs#&m& w‘ @mmw mw. ﬂm&m
mt«emi&. The ymﬂfﬁ: wigb&ﬁ*&%;& a. I%ﬁ, mam& m aﬁ&ﬂa&ﬁg
material not m«awaxwa) aad ap&m% g m&-mﬁ

by '»"'4;,. - & mizturs of 126

4 3"_»

As{4t ~brosopbenyl Y ~phansoyl
& {@.@5@ mole) M‘ &ww'uhmm;zhmaﬁ}wmamghmmﬁ in 1000

®, of glacisl sestlc eold wan hsated slowly until the solid -
‘had sompletely dlszolesd, 7o thix solutien 88 g. (0.55 mlﬂ
of btyomine wey sddod with sonsinusd stirring, he wixtare
" mﬁi&m& for twsnty minutes after the addition of byomine
had Been completed snd wes then gedled in en fae Bsth. The
selid: wes removed by filtration sand combined with s further
evop of materisl o%tsainst by dilution of the Filirnte with
water, The ceabine? eolide wars rserystelllued frem tolisne
t6 yleld BB.E go (528) of moteriel which Melied at 141-144°,

(1nis yialé could be coneidersvly improved by wexking up the
filtzmtes from the recrystallizstion.) fihie msteriel was uasa
ia akh amm faf yamw fﬁﬁ” khe mﬁﬁt %&m

gmags@g. - A wlweian M BB g (ﬁﬂm mels) M &wi&*w%ammw



1) heinmerl browide agd 18.6 g, (5.242 'm%m% of di-g-

mmmm in $60 mg of EnBFlraws wﬁma: m& shisred at

‘Toum temparatuxk for M4 hewres AL thd and af % shis tise the
'@z«agwwaﬁmm aﬁ;@ﬁmmwm@s W wm*m@ zzy gmmm%m wad 5
wmm @f m&ymﬁm M&mﬁg s}&lwf,m weou Dlown mmasﬁ the
surfacs of the riltrate with sbirrisg mﬂ ‘ecoling., Rhen &
sngm rsmusm of wﬁmmn &m@:ﬁ.&a wﬁm “ﬁm dotacted, %s‘im
80314 wes removes by filﬁm%&%m Bpd washel carerully with

mfhy{a;mﬁa sthor, fnie mmﬁ%mﬁ solid was szmt% directly in
thes BUXL Step,

&nﬁﬁtﬁ.w&ﬂwéwiﬁ*w‘&mﬁ%mﬁyﬁ»ﬁ#&%ﬁ%&m hr&m&mamm
from the pravicus stop (shich theoretisslly would emount %o
21 g (0,070 mele) wes dssolves in $30 %i, of snhySious
Leopropyl sleobol, To thie solution wes cdded 40 g. (0,108
wole) of slumisim Lsopropoxided” sxd ths solvent wes elowly
r.,,.fza,.ﬁz;ﬁmzua& uadll o ?’” wﬁ%m texen sfter one kour at totel
" Tefium falled ‘wh give’a tost fa¥ acitons Wik 2,4-01

asitro-
gamxwi vasine m%@m.% Hhe repction mmmw whe Shen

Mt‘;‘hﬁ ﬁxm&m &m;pwmi&é *en wma&ma socording to
the fiections of Younbg, Bartsng, and &Wﬁlw; de Am. Chem,
Boc., 39, 100 im%h / S

G Oy rwwaw wae ;:mwwa mmmmg to t{w M:ﬁwﬁim
iﬁagﬁ’mm: mw: muy i ; '
Lo .




poured with aﬁim@iﬁg ﬁﬁ\arﬁ$x%§tﬁ m? &sﬁ #l. of coneentrated
kydroebliorie neld and £§§a&? ﬂ#ﬁ#&iﬁ i@m, fhe cryeteilins
mﬂ@arﬁ&i &¢ fﬁynﬁ& %ma yemoved ar f&&ﬁrw%iau ama.xgarwaaaii*
{3ed trém u@aﬁh&& and «éﬁhamu Pheie wa@ abﬁainﬁ@ l& & {D8%,
bassd upon the &n{i'ﬁ;ﬁﬁ@p&ﬁﬁfﬁ?*ﬁhmxaﬁyi bromide used in
ke previeus stap) of mwmm %mm melted at 170.8-171.4°,
Appl. Oelo'd, raw'ﬁgﬁﬁﬁ&®@§@*ﬂﬁls €y 60,003 B, 7.04. Found:
% %@:6&, éﬁaﬁ%t K, mw. 8#‘&*

RASNOT 88 ©-Ei-E-botylemine-4- (4! -Urenophenyl)-ssetophesesns
Eyérochloride using 52 g, (0.146 mola) of 4-(4*-brosophenyl )~
phensayl bBromide ﬁn@iﬁﬁ.a,g,-‘@,sg@,mmxg;f@r.&i&%hymgm&na»1@
BOO ml, of snhydrons sther, |

m‘gwts&«%ighz  Jo i b bRy el a0 et b

u&m'm;ﬂanv ae;aﬂiﬁuﬁ ?ﬁ!‘%hﬁ Butyl compound with ths ezcsp- .
tiooe noted Lelow, To Teoovey ll of the Profuct 1t wes
aecesssry to nedtrallxe Bons of the sxcass weld Ln the stsp
following the Mseywein-¥omndorf reduction, There wes obteln-
ad at this point %9 g, f&@ﬁt boasd on the 4~{4'~Dromophenyl =
phenseyl Drowids) of a slightly ispure hyArochloride, is
salt sould et be ﬁﬁﬁiﬁt&& suftiolently, sc & portion was
convertad to the hydrobyomide (ip 875 yield), and the letter
CUBPOARE wes maaﬁ?s%ﬁ&iiﬁ&ﬁ fﬁ%ﬁvﬁlﬁﬂk&i &ﬁ& sthay to o poRe
stent melwing point of Y9E-196%,  dsgl. Csletd, for o) JHegBiNe’




WBr: §, $0.04; ¥, 3,88 Pr, 19,06, Found: €, 50.33, 30.76;
H, 5,60, 5.55; Bx, 18,96, 16,58, 18,77, 18.9%.
geimsline, - ¥o 55 & {0,189 mole) off 4~ohloypef-natboxy-2~
phonylqulinoline®® wes ssded 40,1 g. {0.854 mole) of purifisd
4-saine-1-diethyl aninopentane O snd the mixture was hssted
with stirring st 200% for aight hours, The vemetion mixture
was &issolved in 185 ml. of 568 secstlec =eid”! and tuen mads
aikaline by the sddisien of agquesus sodium hydroxids. e
free Bagc was then sxsracted with bensens, the bamscns wes
romoved by disdillation, end the residus wes distilled at re-
dused preasurs. A frection weighing 87 g. i%ﬁ')’: wsd bolliss
#% 45Y (bath 255-205%) % less thap 0.5 Mm. Whe aosumed O De.
the product.

e . o
1878 {ﬁﬁ :fﬁa by B G, Elderfield, ses J. Am. Chem. Aog., 88,

T0a11 of the g-emine~i dietkylaminopontane (hereas!
VALl of the d-smine~i-disthylsmiscpentexs (heresfte
Galled woval fianing) used in ths prspayetion or these. Evugs
was Ciyst purifisd sasordinmg te the 4ixections of Sonos, Ing,
558, Chem,, 16, 481 (1944), ¢ fonas, Ind.

7Lonis prosedurs was originsl dopted Deghusy B
This prosedors was originelly sdozted bechuse 1% was
‘& convenlent method of trsnsferring the viscous product. §%
wes -‘:.ﬁw found %o be more sxpedient to uss ether for this




vahémig ﬁéiﬁ and b q} ‘ﬁ!‘wwiﬁww_’ﬁ%in natutiam wae ﬁﬁﬁ@lsﬁu
thera wer m&aﬁ mx of masRanol m& »mwmmm imym;sg&
aleohol to caure turblsity, shled st

2% for four hours end thy wolld mma e mmwm 19? M’}. j_‘
tign and waghed with 180 ml. pertion# of iapprep

inoproysl a&w}a&wwwﬁaﬁ sthsy {11}, 4nd »thyl eiher, %M
#alid when dried welghed 80 g. (405)7 and molted ot 804.0-
£66,08°, Agsl, m&g—%.. fer ﬁwﬂwﬁ& . 8 .&3%‘3"?; 13,86,
Foundt ¥, ;‘1;1‘»?%@ l%&}.’; )

xehmmmmmiimm was added M}aeﬁ g‘ i@aﬂ mslo) of %vﬁi
~mtmim m Ahe Rintuze w«m beated et m&wmﬁﬁ wim atizring
mw %%ﬁ wmw. She pesction mizturs wm Lyonted with E00 =i,
cr ﬁmﬁ sm&r #2100 wl. of 30% sodivs hyawoxide sslution.
fhe leyurs wers insimetely mixed sad then were ammwna. he
watsr loyer wis uzﬁimm with fresh %kw u& tha w&w m:-»
;ﬁmm .xm shes am,im& snd &rﬁu oOVeY: ‘pat;mmx hydﬂka
yellets. The sther wes removed by distillation aué the residue
.mam,xm st gedueed pressure o s’iﬁ.ﬂ 5 fmamm W&}.&ﬂﬁ m

mm nout M ’&h@% srivesic smpeusds fovned ¢ibealc
ﬁm ;mmmwgnaw tho cepunt of @mmmm mia used was.
calovlesed for & dlbeale sslt, The use of thres woliss of acid
per mols of base would mﬁwbwaly have fncrassed the yisld

of thile cospounid,

7oy Bupplied by Dr, B, Rle fe&, Worthwesterz Goiveysilty, soe
g. bm, m San., 28, 1284 (1948).




8458540 (bath o, 875°%) st Leas then 0.8 sa, shileh waighed
46,3 - & (828}, Shis Trec bDass wao wecrystEllined Eyow den-
zene *28 peiyclsum sther Yo ylale a s;m%ﬁmm m@w&a&
waish melted st 1@9*3%@.@@ spsle Gelete. for &Mﬁmﬁ
&%,, ‘?ﬁm&; 35. ﬁ.,m. ﬁ‘faméa @, w*sa, TE.864 %i, ﬁ&&, B89,
PGl orende (1Y =g lathylamtng 0 «he ;:'m:_ggm}wmmz
o BB.6 £ imlm mxﬁ} mz‘ 4,%&&&&1&%@&&1&%&&*"* wos sdded.
B0 g {0.59 mole} of. 1 n&i@%&i@iﬁmﬁmﬁmﬁmg and the
wixtuze wan heated st 145% for four hours, The resebion mix-
tuye mhs woiked up b¥ the etAltlon of sttyl pther m d sodien
Bytivexife &ém%im'rm- provicusly desoribed, Afewr dyying the
ethay mwm the sehsT wyn resoved by &Mfs&&lm‘%m snd the B
Maim ﬁxwmw m&w m&mm& FERRIUFN, A frm%m whieh
,miﬁ&w& 455 g {%a::m e bolled at g&@»ﬁ&% twm BOE-R60% )
'-...emx p ¥ Mw@g,m mﬁ =, w ﬁmexmé 30, ‘b@ '&s&ﬁ p¥pduct. Bserys~
| sal %a’&im &i‘ Mﬁ %&1 i‘wﬁ &mmem asm f’mhﬁm sther
{aﬁawﬁ; xmm  welld ik mw& in the *xmgm 5587,
%{iﬁ mﬁ?iﬁl nggwm inbewe
l;f:, ¢ pointe on sz hestod ntuge whearved by & mammwm :mw
mwm they *&Mm wPE ﬁw Lypes of mﬁwﬁ% ;ﬁmmm, am, in
e *ﬁkﬁ fom ME‘ ylmalnw, aoltud at mwﬁ* the othey in %ek&
”}mm of nusdlen melbed 4% 05-95°. o miwdure of mﬁ&ﬁ«
.m&a ﬁié ast gi&w r's mwmﬁ amlnim _%@&ﬁm%m mzs BEOOW

ﬁmmm on vim&@ mmxmtm.

~ '?"m;, 4 waasgmamwm@im oed wad sugplisd by the Umi-
wm&% af 1tn0is #h wks puriried «b the %&wmwg M |
Barylend hﬁ" eistillation nd &“@W‘&M&&X%Mﬁ m:@m




mma;a zay ﬁ;’ﬁ@&?‘ﬁt iam ﬁ;f’ @?M Mx)&ﬂﬁ j;‘:,en% L2 ] mwr&m &e&am

A

of the “rmm %m& m@w &&awﬁmﬁ ! S.ﬁ, %ﬁ m. of m&l&:ﬁs sthyl
aloohel was c&awz n,& e {ml:m mﬁ.w} ‘of as% yhcammru #oid,
The solutien “‘#&& stirred eand h&&im %A
which tims. some of the salt awxmu%ﬁ* Fhe yesgtion miz-
ture wan sooled mad the w&ié remaved by miazzction smA dried.
Thore Wes obtained 246.% 3. (948} of pm&w% wz;m&n melted at.
182-137% with softening e% 136%; this witerisl was dissolved
1s the smallest awount of water required, d8luted o turbidity
¥ith wthenol, secded snd cooleds e omystsle fomsed were
wmma by Filtymtion und dxied vo ylold 2.2 m {BBE) wr
=alt whiek mm@f& =% m&v;aaﬁﬁi@ 9% after ;:‘g'zﬁm;i_;’: L1y welting ot
150° and 180° and remolialfyisg each tims, This typs of
mmms@j_bi@wmr weas noted on other ssuples of this eotapound
‘made in the seme way. Awmal. Cele'd. for Gyghygt '

P, 11,70, Pound: !', 11,70, ke

svarmight snxing

phﬁma:mmmlmaw wis sdded 9.0 . («@'M m&a) of mm:i
dlemins amd the mizture was hasted snd a%&xm& ot #n interasl
tmeperoture of 175% for ¢ight bours, At ihe and bf thls time
the resetion mixvure wes worked up as previously descrided
uaing sther snd podtun hydroxide solusion. The cembines



sther wﬁﬁﬁﬁm wese ?s'rmw m"ﬁk ‘&hm a%-*ﬁ. iaés'rkima i*:"‘??
watey m rmves aost of the ﬁmma sidechalin and ﬁrtw maﬁ*

. ma mwa &nwg«a with 200 m. of bensane and the ether %ﬁ
mwﬁ by %Q‘Eﬂi&%&@ﬁ. %;h mﬁam senzane mﬂﬁim wen
&:ﬂm& 'hy' mmﬂm ‘mm bmmwm%y mmtﬁmgc by éiwtuutma
ﬁav& m %m ﬂxmua with mﬁ: ail. Ui yn#mxmm %ﬁhﬁ; %&46@33
mﬁ wau@. m!.il amﬁmﬁ&& wixit:h 'nta&iimﬁ on atm&iﬁm
v*!:!m mst. iﬁ ﬂma mnﬁ Y i’:iiwmm,n &mi éw&aﬁ.; i fzrymzaant
m:ﬁgms, &} o8 o mﬁ mitmﬁ .t %«%ﬁ“ %m m&a ‘
xﬂea,_;fsﬁmmm wwmmiy fmm ﬁm:mau s&m patreleum ¥ &
_y £ mmm% mlﬁmﬁ ga&.im -:5!‘ 1@%&@&9 *mﬁ ;:mmw m mmasm
"migm& 82,5 g {mﬁ},, Auel, Gele'd. for ﬁuﬁmﬂ,ﬁm O !rwsg{
K, s.w.. !‘wnﬁ:w €, 96, :

A ummm M M.@ g. (%wﬁ m& ai‘ *,%m{:mamw&mum snd.
818 g {0,188 ole) of 3mmﬁmyzmmw¢mmmwm% wm
%mn& am& mxma at an &2&%@%&& wmywﬁmm of 180-246% £
*il& h@ﬁmu The wm&ﬁmﬁx Mﬁ*&mw wis worked ap %:r ¥ne %Mw
extrastion mm&« the sther se@}.%mnf wns amm aver

wtmqﬁm am&émm anl aﬁmmm%& ‘ay ﬁiﬁimwmm ma
"wuw wey Mstuim b mﬁmtﬁ- gmwmm. K E‘mw&m w&s:*h-»
ing 19,1 & (o3%) m«e voiling et 215-%500- twm sm«wﬁ} &t
.;un mm 1 m was mgmd m M the ?mf.&mm

?%wn«a by au Pont Exparimontsl mm.am mmmm,
ﬁﬁiﬂ“m’ L

VA
T iem



poeyelohexyleming 2«@3&@1!&5
hosphats mopohydrste (SN- 7“"’1:;‘-&??:@%;5%? 3s - TO 18,8 g,
{mwa mlm of ?«M fran %mze wey added B.75 g. (0.074 sole)
of 83% phosphorie meld, This sclution was diluted to burbide
14y with sthencl saed sfter sselding silewed to atend, An oil
poprrated whioh ¢rystellimed artsr stending overalght. mﬁ'
sryatallise matorisl wes rewsved by filtration snd dried,
When dry 1t selsed &t 0-A78,m-16%-221" end wes slightly
yellow in color, After digestismg with beilling isepropyl sl-
eokel mpd arying this s0lid welted e% s-A19, M-RRR-BN0Y,
Thie rrection of sslt wes coxbined with swall portions fiom
Frevious text runs and convertsd to the Tyes bare whileh woe
werystallinsd ofice from Dsnsens and peSreieds sther, The
frée base wos then dissclved 1n £36 ml. of dioxens; the
theoreticel smount of afsf;#ﬁ phoepberic sold wes mddad slowly
with stirring and seeding. The resultent mixture wes stirred
sevaral hours st 100° snd oversizht st zoom tempereturs. The
wele woas then removad und dried (988 yeeovary from Shs e
taee) to yield meterial whiloh melted st 0-190, R-300-330°,
This wolid wee digosbed with belling lsopwopyl dieohol o
yisld & product whloh mel dad A%2-230°, anel, CGaletd, Yor
O1yBpgtllye MHgPO *Hal: O, 41.7; K, 8.87; P, 11.83; H,0,
3,80, Pound: ¥, 1.18, 41.6E; H, 5,88, 5.84; P, 11.59%, 11.87;
#po, 2,96, 3.01,

I-Chlope-d-(4'~diethy




gutsetic). ~ A mixture of KBS go (0.12 wols) of
»-&**f-&immmﬁm:w&im #RA 4444 g (G386 wole) of 4~d10Ehy-
1%&&9@@1%&@1&&&3@% *ng hestod st 140-180% for four hours
ssd then at m@«»:.&ﬁ* mx’ %ﬁm Mgﬁ; J¥kon e sUtespt whd
mega o work %‘Ms mm@amﬂw g»mém% m by M‘;ﬂiﬁg ﬁ,ﬁw el
coltam hyure a.-im aotation 4% wie fwﬁ%g @wa Y phsw.was sot
_;m;na&a;;ly éiém&u m ﬁm e%hom % &nisngwnﬁy, s&ﬂﬁzz‘ ﬁim
mx the a&mi‘m sﬁgm mx, zsm amn& mﬂ grmwﬁ ‘bg' f'iitu~
\%sm B8 washed m'&h vﬁw mﬁ &ria&. Mu azy t:m produet
'wa diﬁmlﬂé im 186 wl. of &%&mm, *am&m& ﬁ% :iiw&%, and
41luted with & egueel volume of ww‘éma. Ths ﬁWﬂMliﬁ% mtarial
which mmﬁﬁ on ummg ma wr&lmg mm maﬁ mﬁ &riad after
,,mmzxﬁ wi,m. 2kl a@?ﬁ athenel. hen Ary mis mgr:ml miam&
5% 5. (815) and melbed st 147-149%,

’*’%Aa mmma wia supplisd Cyom Lot BBES-118 by She du
Pont Expsrimentel Station. This ssme lot slen myglia& sRtETi~
w1l for u subeeguent run of this compound in which She presence
of jesmars wes £ivst noted, The product Crom thils second run
e prepaved s yeported fer this ron and s product heving the
sume melting polat was odbtained.  Absorption of thsse quinelime
bases or sliainy wes belng invedvigeted at thiy Wwe o6 & welhed
of suslitstively determining tho howegimeity of $he ogn ,;@&m
The Tree bess Crow this secvod yun wes sbrorbeld on e
colums £rom pavroleuk esther and developed with petroleum sther
and bezaene. - Two diatinct sozes ﬁav@m wd and ssperedion end
slution of the nxm %ﬁh abeolute sthanel led To frecticons
skioh welted up to 300%, Since only sasll #wounts sould de
hendled in this msnper m Attempt wao zade o sepsyats ihe
sonstituents By fruotionsl oryatellization, %hs first sttempts
uesd sthenol as s solvent and fafled e give spyreciadle sepsrs-
tion, The use of acetons 614 yield & watsrisl whioh wes richer
in the suspected tzems form, but by this time & new lot of sife~
shain kad besn recsived whiak appenzad to glve ¢ batter opper-
tunity of Mpiwung tha isemers after gondensstion and no
further work wes na on this ssuple,




sogphete {suspeoted wutecrie} ;gg«»mlma»%% 08 g
To ag,m e ;tz*a? mix.m} of the 'ﬁg'&a tege iz 300 sl. of bolling
isopropyl aleudhol was addal alowly with etirrisg 16.1 g

{0,141 mole) of 85% phosphoric scid, The rasctien wizturs

wos sosfed, snd, after sddition of the wold had been domploted,
4% wma stiryed under reflux for ssversl hours, The resetion
sixtgre wes then oooled sud the solid removed by filirstion,
miehed with Lsoprepyl alechsl, snd dried. Wden xy 1% weign-
od B5 g. (905 ené melted at a»z&smﬁ. wzm.a«aw.

sole) of &iv*aa@m@m@mm&m g nﬁﬁ@z& 160 g taﬁmﬁ* mele)
of &»a:s.m;y;m:myemmmmm% and this reection mixture
was hoatsd for rive Lours at 185-1707, 4t tha end of thia
tixe the renction mizturs was 4issolved in dilute hydro-
ehloricyacid shd trested with Derge. ¥ho Tiltrats wes then

! % T LA Y t.i win mmﬁal weed in & homogansity deter-
minstion showss the pressics of e cempoun a% in the etio
of 86330, waleh was showh to be # ratie of ais bo Lpreas,

This £inding zirves to substentiate ths Bellsl that this
compound le & suseatic w&&m wf i&mﬁw&w

Bonte sigecnein wah f3om Lot S168-91 supplied by the
Gu Pont Experimentel Stetios.  In & lerger pus i tmaa b
arstories weling sidschain from this let resulie wars obisined
which agree with those mmﬂm m:em




avutraliang with sotassive bydvexide mﬁgﬁfﬁ%ﬁ@w Sl mm
ac Torad was Demoved by gmﬁm&m ang %wiw 2y *ﬁ“&a

718 8. (B3] of materiad amm melied ot »;,w, 1 91.-192°,
mm mﬂ%rn}. ey éim@l’ma m aw&n siﬁkmi mﬁ. mpammu
mm tmﬂi@m by mwamﬁmﬁ&m. uswe fmﬁ&am ww& o E
auwm 124 awwmmmﬁm wm mrtmw tum&wﬁs Rt ’
ambimﬂm af umx.w.; mwmg mmrﬁﬁu %Mm w&f ‘wmama
«umwalw, mrmv nine m«wﬂﬁih%&m& #rom. n&jﬁ,_ f’: ",. s, z:
& OF M%%&l whieh wxw& t mgl@,. mmﬁwﬁ%‘@ % : &!&.
.,mm*&ﬁ fopr %gﬂ%ﬂmg,; Cy m,%; ﬁ, mﬁ%* m &&*mg

@%ot&; ﬁ; ’9’.&5; mgga

'tye}.&m&, '5 m&m@- mc hm&m e

m-&m rw ém wm. B

: . ”‘.g&sn mmmm mr tion ﬁ:gn cuiii m
©oepleed inothe prssolipiiotion vf & emall omon
») i”& %M ,a:itmiml WRe MEOVEE DY fﬁié’i
vatilon wis coRtimasd., m e mm;.,.,_, TAbEl

M r ma ‘» SIS
lMi nﬁwm& . mﬁani vy of .

mmwpmm by du mm% mmxmmﬁﬂ Hrasien mgm 1% hed
Ben gmm& ¥y veducvion over & satslysts not au&mm«

; vt )
-3 K Frg ar
ity § R Ty
t & L& TE T
Nt ey ‘f{ 5




mm;kmmh&m' wan remevad by atesp dissillaiion,
residus was washod with wateyp ﬁt‘.& éried to yisld &' palid
which melted st 110-140%; from txis s0lid by & series of six
recrystallisstions from ethanol 1% wes porsillas to wbteln
1958 ge of metarial melsing s~185, mel86,8-158,69 whioh was
suspectsd to ba the gis isomer,®% Agel. Celc'd. for C; gh, CTNx:
G, 82.75; B, 7.90, Zound: G, 68.04, 86,895 B, 7.70, V.V4.

- (3-Chlorosthyl )ephthelintde. %% - 7o 154 g. (0.27 mole)
of s:aumim gamﬁiiasmﬁ suspended lu ons 1itey of acetons
wag sdded 143 g. ﬂ..gg wole) of sthylené ohlosobromids, The
rassl tent vizture z-.m; stirred at reflux tomperature of the

scetons for 18 houra, The aolid wes removeX by Ciltretion,
the filtrate concentrsted, and the rasidus dlatilled st re-
duced pressurs, The frection boillng et 182-134° (bash 180-
190%) ot edout 100 microns ves sosumed to ba product. It wea
poured wails stil} molien indo 150 ml, of ethénel end allowed
%o erystallise. %he solid removed by Tilsrebion and dxded
weighed 119 g, (92%) agz;é‘ mmmm%ﬁ#‘% 1% wes couneidersd

wﬁ”hi& mﬁwiﬁ %m s!&m !m ‘tm w:ﬁ ﬁwwmw%‘

‘%%in e&ﬁ@aﬁh&* zm émm #waxf&mﬁ pmm&m by Fankoer,
3, Am 'ﬁ“ %; £53-{19%87), whe pregarsd it Trom K-
a«»hﬂm aﬁw ﬁ sl inide and pﬁaw&mm& @mwem!@ﬂﬁn in
eysde ylald of 94 ﬁlm i Weton, J. £he 738
{1828); report &w yﬁﬁnnﬂ;&mﬂ I8 8 erude J #1d © f’ﬁi%i By
reoction of potassium phidglimide End A-ehlorcetbyl-p~toluene
sulr@a%e. Iy wan clso prapared frow ethylene dhloride snd
tageivn ;;mmmma keetad 1a a pesled tuds st 180-180° ny
elite, Bagp. 24, 2686 {1681). ALL investigstors yoported,
arter rapeate mewﬂﬂiim&mn* s melting polnt of 70-519,




%0 e #@ff&@ianﬁkr ﬁﬁ?@ for the nekt step,~™

tempsyaturs of & mizture of 215 g. (1.1 moles) of He %ai;mmu
ﬁmx&}»@wmmaw nd 588 g, (5.2 wola) of S~amino-f-methexe
: kmoline wes relsed slowly ww & fouy howr pexiod m 5
internel tﬁﬁﬁﬁ?ﬁﬁaxﬁ‘ﬁﬁviﬁﬁég Yhe temperatuze was tAsn gEed-
eally raised to 1850 avsr an 18 heur peiod, 4t the eng of
this time 2ilution ef the vesstion wixwure with 400 1. »f
methansl resulted in the ervet .’im:mtsam of & light wellaw
#0114 whiok when mua %y fﬂ.twﬂem. mmm %ﬁh methanal
snd sthey, and &rlnﬁrw%&ghma 48 g {5&53* This g&li& ey
suspended. in shloyefors ﬁm& shsken with sn sxcess ar uqmws
m@ms;i% aﬁrbézm%g. !‘M #}&wm%‘m m&@*@m& WhsE mm Bad
sonyentrated ﬁayaai%%ﬁ U°7r{‘ 4% ey ‘ 3

Bt };w*xw, %@kh mﬁw&ﬁ o aﬁ:ﬁu&g&i mm'mimﬂy pure

2y &

{ dptrsd by the vemchion of

anol exing ‘and the subsssusnt

) wshealisiide with thileuyl cohloride,

Mese mwm&ma gpm an gaﬁ oversll ylald of & product waug

s&ﬂ&éﬁtﬁ ell afferts to ralse its melting point sbdove 75-75%,

rédon of the intsamsdists R~ (ss-%%myw&cﬂ% Behal m&g

amn oh Wy im:tmsa valore *iagwim with the mwuy& q&nﬂ&s

: 4t walting polint,

&S

mm SOBDLURHE %ad been prapured previonsly by Psldwing
. Che B8 (192%), M&mﬁmﬂm 1phthsl imide; he
mmr&ﬁg& z'ﬁmwy 15 soleting tha protust. Qi sad
Robinmon., 5, $g0., 505 (1943), who used Helkw ints 41—
rections re z;m prepaving the compoind in 43% 7isld end resort
1ts m:.wgg ;mm as L3,




Ve to 3.*?& e w.mas m&a} m{ &qmﬂmmamx*
fmwxmmwﬁw.ﬁmww@m&m- wae sd@ed 1000 mi. of
sthanal 2Ed 2%.6 & (5.558 mela) of @8% hydresine hydvets.
This mixture was Restsd under reflux Loy two sné ons-balfl
hours with abtirring snd wes then coeled to ro0m tampersiure,
The sclid prosent was emovsd by Filtrstios snd the tﬂﬁmﬂa
wea comoentxated Yo Gryness by ¢istillstion usder veduced
pressure, The selid remeved by riltration was veturned 49
the flask, 1000 =i, of water snd 130 g. (1.8% mols) of con~
ssnbrased Mydroehlorie sold vere sdded, ant the sexl-solld
mans which resulied waz heated ot 1007 for cme-Nelf heoup.
AL 'sm €nd o m» t}im ke ymaiys.mwa y}sﬁk&iy&&;&mm&m
.m remsved by m&amﬁim, m t.m “mmzwa Tilsrate was wa»
nmﬁwﬂgi w@m m&am& pmumw 'tee: a&. Y00 ml, Yo t«mx
Q@uwm mmim ‘caton t@ iwingnﬁ wwmmy.

o ;f ‘ima tﬁa‘ é
sud x&g@m e%xms there - m&#&mﬁ 118 e {778 m ey
product which mﬁl&ﬁ& % «t&ni&@, ,%ﬁ%ﬁ%ﬁ“ The rmsmm Trom
the prscipisation of W "*k m wm&&www and rendered
strongly basla with aguscus sodiwe zﬁyﬁmﬁm Fhe bass wan
extrasted with sthey and ths rasul teRS solution was osnoese
trates by distillation of ¥he sthey, The residus was aistilled

Mﬁmwm& mm ? Saldwin and by wm e %‘&e e {wae
G35},  Thoy veport melting solntx of ESU-5847 and 248”7 respes-

‘&1‘*&?0



Trom » Blgkmat 4ype molecular 53111 %o ylsld 18,28 g. (148
of produst which Aistilled rpepldly st s presouve of 12
mierons azd with ¢ bash Sempsratuzs sf 170°%,

The penabrémoklorids of this acupound wes Hreparsd snd
resryetallilaed frem 208 squeouns modivs shlevide sl Fipelly
fre shaplute etbtaol nad sthax to o constent meltizmg polst
of s-208, »~R07-5127 with cesompesition, Anel. cade'd, for
61&6335' B, 12,98, Found: €1, L.t 14.08,

,pwmmm in %& sonner used for she ﬁrw@amg&m o the
sorrespouting ehtyl sompownd previowsly deseribed, . Instead
of dletliling the product, Rowewsy, ths Yesidus eftar ths
removel o solvent snd sxosse ohiorebromide wae poursd indo

its own volume of ethanyl snd ellowsd to crystelliss. One
furtker erystallimation rleldsd s pyoduct whiek meltsd et
84-697 ona wes sdjudged surficlently pure to use in the
eoupling renetien ineswuck ss the most probedle impurity
would be Sie corvespendiug browe oempount which would also
ovrple with the w;& %0 yield tho dasirid ecmpound,

TEAR

' | e w:;g ma propared previsusly by Gsbriasl,
Bex. ;m 9596 (1905), by Begidson swd Grigoroveskil,
BST.y Q_g._ M& (19%6), mﬁ by Belotsvetor ond 3%&**&1&,
B (6, 8, B, ﬁ.%sawg, alﬁ (W“?. who record
9 ‘ tm 68 ;ﬁq




TThe ymmm%aa of %Iﬁim ﬁm@un& hm %m mmrﬁw& i’a&ly by
doshsr sand %1 mmﬁw, Your, am %xﬁ%ﬁk and Loy thet w&ﬁm
in nov m}mﬂmﬂy ‘Aageribed Mm.y %@ smwm awm &
mel $ing w&m ol m%l%@ - wﬁgmw& m 445 yiald, fhars
wag sleo obluinsd « 568 yiasla, F&am& b ”&wmgmyyi@ﬁ%ﬁw
Imida) of #hes on fe«h@ bents of msmwa Wk wes sspumed S0
ba S {mv { ﬁwghmﬁimiﬁagmm} -mined mﬁmmmaxym&ml ine,

74 xathorrauineline &ihydroshlor.

i8e B2 o e amﬁn& was g&mygm& exncily 25 deacribed
for tha sorresponding esiyl cosmpoundd o yield of 205 wee
ﬁ%ﬁﬁiﬁy _

oneed previously by Balawin, Bqy BOHG
i&%ﬁ&é, w‘ i&ﬁm;; o #nd Rel zmm,. Jeo Qi ;-»; Bt . ﬁ% {1954),
by Wan sand’ ‘&%bmwm s Ol vy 207 {49 :ﬁ by ﬁm&ﬁma
£n6 Dobyskwy, 3, Gen. Lnepe | (oot N m g, f&%@ (1928,
nf Kissinger, Von, end Germack, Fe Am, Sha £8, 1883
(1948}, md Dy Noswer, J. Am, Chem. Boos Tes (1946).

A1) of jhess souroes repart meliins poin i#"‘{a &m range of
I0L-108% and deport yialds mmng from J-58%. Mosher, who
pild parsioular etientios to the H w@wmwt of the mamm,
portad sleo & 2.7% yiald of the DBe{bie~{Z-phthslizmidopro~
ming éw&’»mt%mw;mtm}. ins,

m‘mia mmpm&mﬁ hua memy e proapered, (BSee Foelore
oneam in B8},

mﬁmﬁs&mm wnd ﬁwmmk, &'u Ghex, Son,, 298 (m&z}, o
sort the prapsration of thls coipsun a y* ald with &
melting polnt of BE,5-07° from the mﬁaﬁ%&%ﬁ bestwsan g@«{@'n
hydroxybotyl)~shthel fnlide end hydvobromnic sold, Oope, pyi~
#ete gossunioation to Pr. B, L. Preke}, reports its pmmmm
tion in 456 ylald and with & welting wimb ol 78-7%% “{
&mﬁz&m tetvemathylons bromide wiih potessium shthelinide st
180-18%° for 10 Bours,




of sstzapstiiylese browids in 800 ml. of ecetons ot yeflux
tempurnturs was sdded im four portions over s perisd of Pouyr
Boure 37 g. (0.2 mola) of potessium phthelivide, The re~
aetion mixture wis stirred end refluxed for & tetal of 18 hours
afvey whleh time i.ﬁ:% wan soolad 40 room tempersturs, snd the
potessiun bromids was reseved by Tiltresion snd washed with
frask mostons, The filtraste end weahings wers sombimad and
sonoentrated by distilliwtion of ths @w@nm “The resldus wes
distiiled undey reduomd pressure to yislé 56 g, of seherisnl
bollisg 189-161° (batk 220°) at sbout 200 mierons, This
matarial after dne reerystallization fyom othenol weighed 86

$-Chlose-l-pentasol. - %0 BiS g. (4.98 mols) of penta~
methylane glycol wes sdded 1200 ml, (14.9 mele) of sonsentzs~
ted hydrochloric meid. Thie selution wes Hoated ab sn internel

- e

,ﬁmm doas 5ot reprassent the %ﬂm yielg for thie
Feaction. On subseguent rens the ylelé hus basn increcsed 10~
£95 whills profusing wetsriel of comparadlse ex superior gusll.

ty.  The resstion hes alsoc bhesn applied with salmiler yields

to the preperetier of the sorresponding smyl snd sthyl sospounés.

mﬁmw compounds were prapured slesuwhsrs in thess laboy-
etories dut by methods siallay to thoes Jeseritsd foy the
gorrasponding wthyl end propyl compounds. It wes noted in the
soupling of the bromoslkylohthelisddes that consideradle cure
wan necamanry te pravant the maction, which is very exotherw
mio, from bDscoming too wiolant,




tempersiurs of w«mﬁ and wmmm&ﬁy sxtractsd with tol-
sane, Ths ax‘ﬁmét&m m& mmmg *wsm eontinusd over s
mmy hauw :anria& mss:;g thres .ae%n ﬁ}w mﬁ:&@m of olusns,
LAftey iamt 25 boza ﬂa,a‘* g@m@m M@‘W> Mg st ;_};,,fl,%t@ with
hyﬁm&m &hlarm@ by ‘the mtms%mﬁim of m:. mky&ms €88

The ﬁhxu mfmmu wﬁmwam mm m&ﬁ‘&m%ﬁ snd comesntrated,

The residue, ﬁimﬁma ﬁ%smugﬁ ‘witws foot Vigareanx celuwn,
yisidet 86O g, (838) of product besling 107-109° (bath 155°)
at 34 mm, It hed & vefractive index of 1»%99

sompound formed sn elyha-naphthyl wrotheme which meldsd ot
71 o BT8R ‘3@‘ 3

auinolins, TS 194 g,
(1.0 m»; of &mamw&mmxw” 12.:1& wRs m&na 81 Ze

(0.8 _m&g) of S«ohloro-l-pantencl sad the resultent mixture
was stirred st 126° for rour snd eme-helf hours, At the

ima N34 %Ma time the preciplitated solid mede stirring elsmost
impossible; to racilitete stirring and to prevent overkssting,
65 =l, of watey wns sdded sad su internsl temporyatuvs of 87°
wes malateined for 15 houzs. The laternal teuperature was
shen ralsed to 1{35%? for four hourss The maatﬁw mixtuye
was wriawa;ﬁ’ﬁ end nede strongly elkelins Dy the m&zz&m of
squecus sodium hydrexide, The two phase system wes extracted
exhsustively with sther, and the sther extrect was then dried

P Bennstt snd Hosthoont, I, ghem. Sug, 365 (1929), give V:°,



aad - concentysted, 9hs realdus was distilled undor reduced
pressurs o yield & 106 g.. yovbion of unressted sncleus .3
%ailiﬁg:ﬁéfilﬁ~i1$ﬁ (both 140-1580) at sbout one miomn and
® 70 g. feaction boiling st 178-160° (beth 800-830°) st lews
than aa&»m&er&ﬁ wﬁiﬁh'wiéwﬁaﬁaéiﬁ-%a %é %ﬁﬁ product, Thie
repressute & yleld of 69% Dsasel upon wnyecovered Aucleus.
4 portion of this meterisl upon atanding orystellized to
form & selid whleh melted indefinitaly velow 60°, 4 plaorate
gwﬁﬁam@ﬁ.rrﬁ%aﬁﬁ&@,matﬁgin&,ﬁwlaﬁﬁ.aﬁ 188-1%59° aftor crys-
.ﬁﬁhléﬁﬁ%i@ﬁ‘ﬁm%ﬁwﬁﬁﬂﬁﬁﬂﬁ and weter, Ve
l-Bropo-t-shlorgpentone.?S - To 105 g. (0.84 mole) of
pentemsthylene chlorohyéirin in 500 nl. of sbaclute evher was
sdded, slowly 889 g. (0.84 mole) of phespherus trivromide
diseolved in 100 ml, of abmolute sthex, Afver the madition
wae comwpleted the miziure wes Isalaed untey reflux for ¥wo
hours, The sther zolution wae »auked with watls? snd thes with
&ilute ﬁ@é%ﬁﬁ'&?&%@ﬁﬁﬁﬂrﬁ@lﬁ%i&ﬁﬁﬁ end Finslly wee étﬁﬁﬁ'wfﬁw

9*&@&. fynthesis of (hexotherapsutic Agents (Thesis,
Engdslen Collegs, Oxford, 1948), givas a melting point of

142-146°,

$8preparad oy Magidson amd Srigorovakii, Bex., €5, #86
{1988}, rﬁggpﬁhfﬁ§§higﬁmﬁm¥1}%hiﬁﬁﬂ%@&ﬁ,¥y~r;aﬁﬁlg£w§§§h,
phosphorus $ribromide and thsn with bromine, fFhoy gige &
Peiling point of 210-218% sad refyactive indow of npt X o 48R0,

#5810 view of tha esse with whish the pentesetbylens Rel-
okydrine oyclize to forys tetrabylrepysan this stey is probsbly
responsible for the low yisld in this remctlon, Aeshing with
watsy slone siaould surfioce %o vemove shs phosphorie seid re-
selsing in the weadtion.




sphydrous megnesium sulfete asd goRematYated, Tue vesidus
wes Gistilled et weduced pressurs to yield a 103,8 g. (69%)
frassion belling &t 85-90° (bwth 1RS5~135°) at 40 mm, This

matsrial had a dolling poing of 168 et 763 mm, eand relrec~
tive insloes of nm-a ~AB2e end ugm 4797,

' syl ) -phasal imtde, ¥ - Yo 100 g. (6.4 mwle)
ﬁf l-hmwno@namgmymmm ix; 1&@(& 1. of scetone was alded
100 go (0.84 mole} of potwesivm philelimide omd the reaidteat
mizture wes stizred #nd heatad under yeflux for 48 heurs,

A% the Mm% st this time 4% m ‘esoled Lo ek Lemperatuve
and “the 80114 was memoved Dy rilitmetion sad mma with Zresh
®mcatons, The ﬁ:{. trats and Wua&ia;s weYe am‘a&mﬁ snd aan»
aww%ﬂ; ?km mtwm £ Ma%lmﬁ: a8t roduoed w&mm t6
yisld 98 g (86F) of yrasuet boiling 159-1861° (besh £10-3307)
: fa% wa, 300 miore 19, ‘fhe ﬁ%&ﬁi@% Bad & meCreetive ind @i‘
58%-1.0589,

§-Mathoxy-8-(3'-phtkel Lyise
P . t:s.a&a mola) of 34&*@&@%&&313%%&&&&3&& wen mﬁea
388 g. (0,738 mola) of #-snino-b-natboxyguineiine, sad @zm
reschion mixturs wes stlrred and Lested at 150° for 29 Mﬁﬁg.
A% ths end of this tims 1t wes 4iluted with 4G0 sl. of

g EA v -
%o AR £y ioih Yook A
E S USRS L S SO w ¥ * i
! - e TR ¢ % s

o6 ‘_,mﬁ M& mﬁmxlg" been preparsd by Gsbrisl,
0: (1909} $m s ﬁniz@@%ﬁmmwﬁ‘&m&. # :ﬂ;& was
- 136 AL BO-BIP. 5

b Wﬁamwm {m ss} pmum $his oompoRnd 'mm 1L
11& s in BOR Nhé mmm wa bmﬁkwﬁlmmﬁ

LI

L



mathanol and then with 1800 ml. of sthsr. The solid whieh
papirated walghed 156 g. when &my; A.zlﬁ &+ portion of
thle aaterial wer. ‘thoroughly mixed with agusons aodium
a&rbﬂnaka 15 a &ix&ag.ﬁkum&ar. fhv xmmﬁi&uat ﬁnwwy>mxtu&iui
wee whghed with #ivﬁwa& @ﬁtﬁi@ﬁﬁ mr=§a%ar ia the sems MAEMY,
Uson ths %ﬁﬁiﬁ&@t;ﬂ!“ﬁ?@ ﬁ&gyﬂf’ﬁﬂ%ﬁ#ﬂﬂ&iﬁﬁ% farther stirving,
this zatarisl %ﬁéﬁ@ﬁ~a¥f&ﬁuxiinm mmé'uﬂw“mﬁmﬁvaa by filtre-
$10n, Thie meterial when dried wolighed 68,5 g, (595, mesws-
ing the sctire 132 gz, would heve besn eonverted in ths asmms
yield) woé melded w8 114-117.5%. 4 pertion of this matarisl,
reerystellized from aosions in good yisld; maelted st s-1l8,
®=117-318%, Anal. Csle'd. for Upglogludn: ©, TCOAW; H, 5,835,
Found: ﬁ, TO.08, 70,987 A, .05, 5.80, o5
B ~hy .‘Vm f“;ﬁff*&*ﬁ&&ﬁ@%ﬁﬁﬁéﬁ%&iﬁ% Bipydrochioride.
- %ﬁ ?@.ﬁ & (0,181 mole} @t S-mathoxy~b~{5"-phihel midou-
ryienine)-quinolins in 380 uwl, of ethagol wes added 11.¥ g.
(G801 mole} of 688 hydresins hydrets, The mixturs wae
heated ondery deflux for feur hours. The aleohol wes removed

by éilstillation at reduced pressursi®l ecé the wesldue wes
tresdad with 550 al. of wateyr and sufficient osongentrated

pre mapered pwﬁv&ams - By Baldwin, d. Ohem, Soe,, BYSS
{1989), who reporbed obtal ing tho &iﬁy&w&a oriis trﬁﬁydw@t&
upon reoryetellisetlon Crom wBE ethanal. .

iﬁﬁﬁhia eporeasion ls considerably facilitated by Yemsve
ing the solid prasspnt at the beginning of the distillistion
by Tiltrstion xaﬂ yeturning 4% %0 the Ilosk alftsy SOROGRLIR-
tion of the Liltrste,



hytveatloric ssld te vepdey 4he wixturs seld 4o congo Red
paper, ihe resultent wixters wes hsated a1t 300° for 40
mimatas, cosled, snd filtered with supttons Yas eolld wae
washed with fresh watsay, asd the !ﬁ&ﬁ%‘iﬁﬁ@ ang ?ﬁm% wWaTH
cordiined sxd sencontmeted by &iﬁ%&i&ﬁ%m meﬁmx@ redusad
presgere te ¢ voluwe of sbout §09 al. This residus wes
dfluted wo Sturkidity with acstone snd st enide, Fhe solid
witieh resulted was removsd by filtretion sud weshed with
sosbone, Mhen dvied 1t welghed 61.5 g. (98%, sssusing
wﬁ‘mﬁwﬁﬂ ame walted =t w88, M@m@ 383
i B (Sogathony-fesuinel ylomiss joathyl | J~geanigine

Bivdtpabe (GH 2 %f'h - To 1&&1& B {007 m}.m} o eﬁmi%ﬁ*n
“mmam&ww&mgﬁ%ww%mzwm éiwsslvod in B9 ml. of
seepsaal, ond 10 al, of water was afded 1labS Ko (G098 nels)
‘M S~mpthyl-inoiiionree slfcte «nd the Tascl ting aixture

was Beated ob reflux temperatum of the mixed solvent fer 18
hours, AL the end of this tlms Lo soludion wos cencenirated
sligntly end dlluted with scetome e ceume She presipltstion
of 3 plaghle mpsx, Ehis materisl wes washed with sovorel
mmi@% 4 m%mw nad Tiznelly witkh epe of sthmiol whersupon
| e el The sthsnel was Siluted with asstons and

ryniallisntic is material o ﬁ%ﬁﬁ&ﬁﬁ&ﬁ%ﬁi&%tiﬁm
ot wma :!*mgm, EW mwm; , A04 FEOBREY, Beah
el ting pasing wa; mamw &y Mw spptrant e ."*‘é.'_am‘aa ar
TS e ‘m’ml It is smuggested that thess evs wmelding polnte
5f the w&w&m%u, the monehydmdea; sad the smliydyous ww&mh
e materiel sz ohininsd fwm the yeaotion was feumd to be
asetisfastory for ell furthar lnvestigetions,




he ragultent %ﬁiiﬁ.#@ﬁ@#ﬁﬁéhy’filﬁ¥¥%§&ﬁ.ﬁ%& dried 4o yisld
19 ®: of nrude prodnot gullebes & 1F 2. portlon of this
ssterlel wes sespendsd In water wod treeted with o lewge
sxasse of ﬁ@mﬁﬁﬁﬁxﬁ%&agﬁégﬁﬁﬁ_ﬁy&ﬁv"iaa.gﬁ&ﬁﬁiﬁﬁg ne gutsle
dine fres hasy was then extrmetsd with cse €0 ml. peveion of
Batemol, ~ ¥he butsmel selubion wes weehsd with soveral susll
portions ef webtey snd {inglly filtered saf diluted to e,
808 %L, i%?&éﬂﬁﬁﬁéﬁ 5§£§i“§$m§§£”ﬁf.é??iﬁgﬁzﬁﬁ%%'&ﬁéﬁ@ o
ﬁﬁﬁ-&%ﬁ&ﬁﬂgi'ﬂﬁ&ﬁﬁiﬁﬁ sRtdl po farther sxlilid wes gpreeipitotsd,
Taie oplld wes resoved by Ciltrstion snd wesled with ether
end quiekly drief, Theve was swieined 10 g. of tha guanidins
@@a&&m&@a*xﬁg & L ge perilon of this selld wes dlssclved in
e, 5O md. of ethenel ssd tiSrates with oleohelle hydsugen
@%éﬁxiﬁﬁalgﬁ

on the besls of the titrewisy of Lhe aliguet the ssount
of epld regulved 4o prapere the 3idsale aRlt of the totsl
solid could saslly ba determimed. ACter addition of the 29~
sudied oweued of asdd, she selutlion woes waresd spd diloved
so turbidity wish adetons. Upon covllng there wes ohialbad
16 g. of dihyéroshlorids, The dllydvoalloride wes disasived
in A8 83, of water m& heeted bo bolllng: therw wss than
sddnd 20 al. of 5% syusous wmonine nityste, Upon escllag

» 102 tvempts to reerywiellive snd so purdfy Shess caye
bonates ware unsuccesslel,.

108 rtent axutwalamst o 1a slesholic seld soenild Lo
The Civst sjulvalant of the sleshsile seld coy
aided with oluset no cAsnge in the color of the selution,
Yoare is, bowsvar, s sharp dolor chnnge e ihe firsh sumlil
sksuntes of albesie selt axe fomal,



the tzmmimm ni %mm was @M&hw& and wax rexoved ‘&fy i~
tration, 34 w 3“?‘ s;g&&*xa ﬁi%%ﬁ.%ﬁ A% m%aw, snd tho Yrealcent
#ith ewsenium miww.% s repeated, A ya%mza, of thls colld
ﬁwﬁaﬁ ﬁiﬁﬂﬁiﬁﬁﬁiﬁﬁWW&%ﬁﬁ &ﬁ& acfateiod wiﬁh &i&x&y wedg &ia
not glyve » bt for am@mm fon upon dm mﬁﬁmn ef LHABOUS
stlvey nitrets, The solid wes dlssolvsd in %5 ml. of wekey
end dlluted with 500 wl. of sbsolute ¢thencl. Yals sclutien
wes then concentrated to om. BOO ®ml, and csolad and the eslid
formed was ramoved ‘ay m:& tmﬁamg o388 mw&wu&z s,umm e
repeatsd thyse tines %o y&@m T & {Mﬁ}w‘ af ﬁmémt walch
meltad at g-l01, M-)88-108, ﬁ'@fi Annl . gsle'd fox. ﬁigﬂlqﬁ@@‘

SENOsT ¢, $0,%Lf B, 4.98, Poundi O, 40,84, 40,555 B, B.18,
8,45,

B &maﬁm& for @m mwmﬁ*@@mmﬁ stuyl %‘W 4,108
sliernbls portioss of this compeund wers used L the sexly
stiempts to Find & method of purifying these guanidines, bub

. ‘,‘-w»gw

l%mwgm ror tan purificetion of the gmenidins Whrough
the oerbonate other intomwedlsts stops above sye iidvad
to be essential, Titretion of the esrbouets with dilute.
nitrie 2eld would produbly cerve to inoresss the yial gan-
sldsrebly, The stses ap weported waze sdopnted %am LI T
soswsd et the time te Le ezpedisnt., It was originally in.
tended to purify ﬂ,‘m h}'m‘ﬁ%&iﬁ rideg bt thoy wars found te
-1 3 Y kygmm: %Eia to. pendey thes very LI0fLloult G wask
with, Eoms 2 M»ngawgym #ilt soussguently %‘ﬁ
sought; the giisste sswwd Lest 30 iy the wegal FRRANLE

mﬁmrwg the godrse of the praparation o ﬁi&iﬁ v T el b e
Gfurtiem of the #dikydroekloride mg purified to & goustasy
melting poliat of @aﬁ%, mr-w%m&%ﬁ




aréer thase eyperimsnts hed dasn completsd thare rameined an
168% yield of the purified compound, When recrystallized to
constent melting point the product malted st -319, m-281 .8«
#25°, Apsl. Cele'd for Gy sFyolide & M0y O, 48.10; X, 8.20.
Vouns: C, 48,07, 48,573 W, 5.40, $.4%.
x’»uw-(ﬁmmw»mmm 1ylsesine}-butyl )-guenidine Dini-
L4 ), < This compound wes prepered sxnetly on

descrived for the coryasponding amyl, compourd. There was ob-
tained & B5% yield of matexiel which mslted ot £-178, Me178, -
174.3%, L. Omle'd. Oyl WGt & MO O, 48,975 K, 5,60,

Found s tz, 4&.44, 48,87; X, 5,56, 5,60,

ae.se riméa ;tw fsiw ﬁ*@hy; a,@mmm&.l o8 i'mam was obtained s
22% yiéM of gmemw mawﬂmuua 0 ¢ cOnstanrt melding

yaiﬁt ét a~1$@. m~1$8~1$ﬁ' ,“ggg ﬂnla'aa fﬁr'@x@ﬂaﬁﬁﬁﬁ.
5.@6. ifamm 5, &&.ﬁf? M& l6; B, 6,08,

& g0y, does, K,

.00,

I’%ﬁurmg the course of the prapavation of this compound
the 4idydrochlorids was meammmuism %o sonstent melting
point of #~¥13, m-214-318%,

grs (iagionty I Bloshem. (Ispon), 0. 188 (102817 2 Ao
%e wleo Kog reotics athods in
'égamiwgg (ﬁai%imm‘ M:ﬂlmﬁ: ®il1Tans and §iikine, Twdl),




gasnidine dlseolved in 4 ml, of w&ﬁww‘wm; afded £ ml, of &ﬁﬁ
squeous sodium hydroxids snd 4 nl. of é;@l%%zmﬁlnﬁian of
naphthol«l in watsr, 7This alxture wes %@raamy ahaken,
if, e precipitate devolopsd at thls point it was romoved by
filtration. 7To the oleer solution wes sdded sevsrsi &yops
of & solution of sodian hmbmﬁm@mmmﬁ by setursting »
0. 5% solution of sodius hparoxids with bromine. The immsdiats
formetion of = bright mm&.ﬁaiﬁxfapaégﬁ&ﬁ'aﬁ@iﬁiﬂﬁ of the
bypodbromite indicetediba prosssce of a monowlkyl-gusnidina.
Xsgopr »"},eﬁggggyaangm,iﬁﬂ To 850 g. (4.6 mols) of
earbon disulride wes edfed 800 nl, of water and 782 g. (8.8
nole) of scdium hydroxide aph this mixturs was coolod snd
s5irred &t $&$*§&§k-@ﬁm$$¥%ﬁﬁﬁw'ﬁﬁixﬁfﬁﬁﬁsifg* (é,ﬁ‘ﬂ@lﬁ} af
1sopropyl emine was added slowly. Thé resultant slurry was
a¥irred while being cooled in ths ice-bath for one hour. It
was then sllowad to wars te yoom temparsturs snd wes stirred

poessionnily over & peried of ofie and onae helf houws, The
#0144 wes removed by Tiltreation and was then suspandsd in
1008 ®le of wetey apd treatsd, while Being stirred, with
1888 g. (4.0 mble) of lasd nitrets dissolved in 4260 ml, of
wster, The resulient mizture wes atesm distilled until s
one phess '@&mﬂ},wﬁ was obteined, 'tho organic layey was

1085 4onred by Johs, Montssh., B, 168 16885, who re-
ported & bolling point of m‘maﬁ&% e \ '



rencyed from the '&w#&aﬁ@ia%m&?&ﬁ, whshed #ith seturated
_spdivm ggm:mmﬁ mmwm; and am«a ww ﬁWﬁi&ﬁ Hwoagnosi-
o i&iﬂ%. Tt wes then nwm.na 0 yield 330 4. (628) of
mwmmim&mﬁwumm mu&m ma-a,w (’autk 185-108%) ,

' res, % « 1o 800 nl. (9.0 mels) of com-

$m¥mttﬁ& mmm hmmﬂﬁ@ wes m&% #3. mx witk *sig:mmm
agurﬁﬁa 180 4. (1.49 Wﬂ‘l&}‘ o2 isepropylisctniceyanste.

After sddition was somplwte ths resstien ~._n:§;mw;z% wse shlrred

‘. for 10 beurs, It was am ceoled iu an lae-Bath and ths
sel48 was removed by 3 mmmﬁwn. Wnem éxied 1t welghed 171 g.

A% ¥4 , . %o ab.s .3
{o.2 m‘iﬁ: o &m&wmﬁt&iwrﬂ m £6 51, =f sbzoletes sthsnsl

whs. m&a& 48.5 g. (0.8 mdle) or m&kyl ied¢ide, Ths mixture
W kmm& ﬂmﬁy wrile &ke mﬁm fodide rofluxed gontly
for thioes km?s. ?&m solvent was vemoved by &ixtillatiien

at raduced ﬁ*ﬂmms *mh msiianz syYup whwn trected with
an’ a:am‘m of aleopholis g@imia aeld Samodlstely praaipitates
the yellow ::m;miiim plavate, m@mmls.imman 4o ecenstsnt
nolting mzm ot &-—M%, m&@ﬁ»&&ﬂ from athanol ylalded 41,2

& (7%} of tm mgmm m,}, m&a*ﬁ. rw emzuﬁ&%a
&, 36.86; K, 417, seunds 6, $6.78, 38.78; ¥, 4.45, 4.39.

w%m@am& ymﬂ@%&y by Jahn, {ese 108}, vio meperted.
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%ggggésiﬁmm&ﬁn¢ o, Bey 1848, (B, 8. Premdin snd Revshell

?it&ﬂ of themin: ,ﬁawwv;; :_~w»~w«:w*5A~a

Theals dlrsoted by OF. Ketn . L¥E}

Enfop:t Opgenio %m»gw '

¥inors: Physisel snd Inorgsalc Ohesieavyy

Wmaas in thesls, 8%, WHords in sbestyens, 180,

This paper dassrides the prcpzration sad preopartise mf
Firtess potentisl sxtimnlariel ﬁ#@g@iksﬁk ef which aéiﬁnﬁa L2
ong of ths following ekma&gﬁ%'£&3”ﬁmﬁﬁ%&@m@uﬁ“a@1ﬁQf:
{&} aabm@ita%aﬁ xmi%aa&aa&a&m, ta; ¢-suinoguinelines, sad (4}
ﬁ*#ﬁﬁﬁ%&%iﬂ@liﬁﬁ%t ﬁﬁ@ yr&%ﬁmaﬁi@a of &uﬁ%mﬁmﬁ'ﬁf‘iﬁﬁtxwﬁﬁ*
iete conpunnds mﬁ&g&;mwa also new L3 ﬁ@&gﬁ&hg& & awe the
gynthesss of 8 sarles ﬁvafﬁ;T.Qﬁx?&&iéa4ﬁ§iakw&#¥§f%§ﬁﬁ~$$ﬁw
‘%ﬂg&@.%ﬁ%ﬁﬁ@, sirferent, or fxproved methoda.

The preparstion of the fellowing potsutisl sutimalsrisl
drugs has been described: Sf-Uiloro-4'-dinsthylamino-sulfas
nilaniliees, Be{Sauroumel-napbthyl j-sulfenilontde, ¥ie(t~
guinslyli~suitonilontde, -6 ~romr~4=biphanyl }»b Livutyl-
Leminoethanol hydroeblovide, d-{4Y-broms-a~biphe: ¥ ) =P
ﬁ%a%&y@m&@ﬁaé%ﬁgmaiAayﬁwawﬁﬁmiéﬁ* g {1~ Sl o thplenino-at e
ﬁﬁg&ﬁ%&ﬁ@}*&*ﬂﬁﬁ%ﬁ&?ﬁ&*ﬁ%ﬁﬁyiﬁﬁiﬁ$$i&w trighosphote, 4-{1%~
diethyleming-4® -6yl ssito~t-phanoryauinoling, T-ohloyomde
{1*<giethyloming-4t-hoxylenino)-quinoline diphosphate, 4=
{12 ~dlethylonino-4" ~amyd yesing) «F~phenoxyquinol ine, T-ehloroe

ﬁ*£$*~ﬁig%%yma%inaaxaiﬁ&ﬁ@yzgaﬁég}w@ﬁiﬁax£aa Siphosphate
Hohokydrste, 7-ehloresde(st-alstiyleninocyclobexylanino)-
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-eowtophenons bydvookleoride, &wiz?w&@%ﬁm&%ﬁvwimm}
~$-methoxy-tephenylquinoline Buolloroed-{1t «dlothylening -8~
Hoxylening l-quinelise, P ghLOTOakm (B*~lashyl aminosyelobexy-
Lesing J-quinel ine, 83" ~Bydroxysaglening ) ~S-nethoxyjuissl ine
" and its plasite, R-leopropyl-Semeshplelsothisures plevasto,
e éﬁ@@mwmﬁ af ‘;ﬁéf&%ﬁﬁﬁ gﬁ%gsfiém%mm o soue selnye
Line s&%x%%&tm Mgmmw zmﬁ WOBE &ﬁ,Mﬁgmﬁﬁm&nm e
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