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INTRODICTION

ylaamoakin, (Pemagquine), ao(éﬂéiﬂehyXam1§a~1~astnria
hatyl&mlnouﬁ-methazy@niaolia@ (I@F) I, wvhen esdministered
¢an¢urr&nt3y with & suppressive drug

m ,
CRy~(~CRg~CRg-CHgR (Cofig) g

I Plaauwahin iJ
such as eniainﬁ @aerta 8. auratxvc aatian againat vivnx ‘malaris,
Yhen séminiaﬁaraﬂ at anrativt d@aaga 1&#@1%, hewavar, Plosmoe
ehin causes zwrtans tﬁxia mﬁnirestmtiana, tka mont serious of
vhich are hamnxytie episodes, ineluding haaelrtin snemin,
which constitutes so serious & hezard to life as to recuire
{mmediste cessstion of the drug and prompt initiation of
vigoreus mmasur&:’ta conbat these sdverse symptoms, Plesmo-
ehin therspy 13, thersfore, used in the trestment of human
vivax maleriz only in very rare instances snd under the mest
carefully controlled conditions,

Consecuently, sn intensive search has been undertaken in
the past decsde, and perticularly during the recently terminst-
¢d world war, to find = derivative or modification of Pleasmo-
¢hin which will retain the curstive zotion of Plazmochin, but
which will de less toxie,



4 number of veristions of Plasmochin, particularly with
varisnces in the 8.alkylsalnoslikylsmino group have been pre-
pared 2t the Malversity of Werylsnd under » contract recom-
mended by the Committee on Wedicel Resenrch betmeen the 0ffice
of Selentific Research and Tevelopment and the University of
warylond (4,%5). One of the compounds synthesized was B.(5-
gdgpgwayrlaminnﬁarlgaiﬁe)~E¢mathexy@ninniina, Aesirnated 2N~
13,276 TT. which was submitted to the furvey Office for teste

WE(CR,) suRCR(CHy) o
. YI. ©%-1%,378
ing a8 the monophosphate salt, SN-13,276-5% ITY,

m(w;?mw(cwn *HgP0,”
T, EN-1%,276-5

The eanyamaé w&-&ﬁ,&?& wae artgimal&r prepoared with the
primery 1&%@%&1@& of abtainiag 8 #amgla of the pure compound
for sereening tests and 11tt1@ sttention was glven to refine-
ments of preparstive methoils zuch that would lead to the
optimum yields, ¥hen the Pharmelogical snd Clinienl teste
(18) tndicated that the compound might be superior to Plasmo-
chin ss & curative drug sgoinst vivax malaris, it was Secided
o study the prepsretion and properties of this drur and its
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DISCUSRION

F-plkyl derivitives of S-aminocuinolines have been pree
pared in o variety of ways. Xsunyantr () sliylated an
elkylemino compound w»ith an 8«iodocuinolines

Chig0

i

X * B N(CR) N (CeRg)y m(mﬂﬁg(%"ﬁé“
The hologen on the 8 position of fuinoline 1s mot sufficlently
sotive to perait the use of bromine or chlovine in place of
the fodine.

gchonhofer snd pnderssg (14P) have prepersd feslivlswino-
suinolinez by the use of the Sorsup recetion on propsrly sube

stituted benrene compounds:

OCH,
CHy0y” oA 0
| uB, N .
ﬁsﬁgmzmmac%s(ezn&)a gﬁcﬁmgmgc%s(cgng)g

This method hes not, however, found extensive eppliestion,
Fxtensive reports in the litersture (5, 18) snd our own
experience (4,F) have shown that W-alkyl derivitives of 2.
aminotuinolines zre best prepered by tresting en Pe.aminocnino-
line with 2 sulteble elkylating szent, ususlly an elkyl helide,
Thu: we would have with £8-17%,876s |



n

m,  X(cEy) 5”%@(‘3%)&1 ¥R (CRg) gNRCE (Cig)

The products are usually sensitive to sir oxidstion, and
they are isaéeréﬁ stzble by converting them iﬁto.suitabiﬁ
salts. Thus with FN-135,878-%

v, 0
3

ss(éaﬁ) FHCA(CH,) o

gur preblem then, e¢en convenlently be sepsrated into
three sections:

1. Pprepsration of l-halo-feigo-propylaminopentsne hydro-
halidel

2. Condensation of l-halo-f-igso-propylaminepentane hydro~
hnlidg»with E-aa&ne—s¢@¢thamyﬁuiﬁolineg

3. Preparstion and propertiss of some szzlte of SN-17,878

1. In this peper, when there . is no danger of confusion,
the l-hslo-f=igo~propyleminopentane hydrohalide will be re-
ferrsd to s Wslde chssnﬂ

2. a»Aminouﬁnmeth@xyquinniine will ’ra@u@ntiy, hereafter,
he referred ta as "nucleuar,



PREPARATION OF 1-HALO~S5-1g0~-PROPYLAVINCPENTANE HYDROHALIDE

ecompound waeg pt@&reéd Yy two gmaml mgzimdss. The first pro-
ceeded through the intermediste l-bromo-S-methoxypentane,
vhich waz tyensformed to quminéwﬁqaégﬁogyﬂantana by two
different methods:

1. %y the flabriel syntheszis ir twelve percent yield:
£

/ﬂcﬁg) g0CHg

N\

C;O

WK + Br(CHg) gOCHy . KBr +

oo ‘
SRECH @mi + ugN(CBy) JOCH,

£. Py the sodamide synthesis in thirtv-nine percent
yields

CH,O(CHg) BT + WeWW, _llc, WHs, CHg0(CW)gNHy 4+ NaPr

leimino-S-methoxypentane was alkylated reductively in
ninty percent vield by the method of Cope (2) to lemethoxy«Fe
isg-proprlaninopentane which wes converted to ledPromo-U-ispe
CH,O(CHg) (M, + (CHy)oCu0 K@ . CHz0(CR) sWECH(CHy) o+ H 0

propylaminopentane hydrobromide by the sction of forty~-seven
percent hydrobromlie aeld,
msﬂ(cﬂg} 555!91‘! (Cﬂ$) 2 + ®HRY — %&N + Br (mg) ﬁhzm(mg) 2?‘1‘



E-mydrovypentenzl, obteined from the seid hedrplyxie of
dikriroprrane, secerdine to the =athod of banl (17,18), wre
the ztsriins compound faor the seoon® =athod of prepervstion
el lebtromoe-"~lgo-propyleninepentieng hydreobroeide, T-rvdroxy-
pentorol wos reductively aliylated w{th {go-propylemine,
secording to the metro of rone (2), to Tk droxreFfel ioe

(09,) [CRRT, 4 0aCu(CRg) gom _ Bo (rmg pomwa(cH,) gom + wp0

e

propylueinopentanc. The product, =7 oMtrine? {n ninety prr-
gent vield, wus impure an® heeroscople, o7t 2417 nnt give the
i

zorreet neutrsl erulvalent, Tomever, s uscmnle wes converted

to l-hrdroxy-feigo-proprleminopentane bBydrobronlie shish 414
glve the correct rnslyasis,

l-ydrovy-C=izo=-propylaninapentsne »s2z econverte’ to le
bromo=Belgow-propyleninopentsne hydrohronide thronrh the uce
of fortv-sevep vercent hvlirobrowdie =eis at 1nn%, or thionyl
broriie in benvere st 102,

r

; * . -
e ( R :«) ﬁﬁﬁgg‘ ({:ﬂzg) 2’5’1‘

wn(en, ) BPCn(Cn,), 2ner
2's 272
G R4S o
g
In all the above crsez the lebroro-S5-igo-premriasainn.
pentune hydrobromide, remsining as = gemleggll’ or all =fter
removal of golwvent, wrr ared sithout further purificstion
in sursceurnt condengstions, 2 purified zaznlo vielded the
correct anslveise,
Thers wey na tar fores? In the bhrosinetion of l-methoxvete
gso-troanyleminopentane, There wny gonsldernhls tepr forsmed in

ereh brominztion of lehydroxy -f=izoeprovvleminonentsne, This

ter wer removed fram the profuct of the soueoue acl? rerction



either by decsntation from the tar or through trestment with
rnarco®, The tar was not removed from the resction uzing
thionyl bromide, ‘

plthough the l-bromo-f-isg-propylsminopentsne hydro-
brozide ohtained from lwhydruxyuﬁggggpérayylamimcp@ntxna Li 1
more impure than that ahtaiaad»frﬁmkina@th y~feligo-propyl-
sminopentane, the e2fe of prepsring l-hydroxy-8-1sg-propyl-
aninopentane s uamparaé with l-methory-S-iso-propylaminopen~
tane, makes the feruﬁr the nrﬂforreﬁ method, -

The reagtion of 1~hyﬁraxy«ﬁgiggppragvzauiaﬁﬂentana with
hydrobromic acid is prmfﬁvrwd to its- ra&eti@n with thionyl
bromide becsuse of the ﬁiffieultima involved in the Prepars-
tion eand purifiecztion of ﬁh&@ﬁrl‘ﬁréaiﬁa_agd becsuse of the
guslity of products obtained from the respective drominstion

resetions,

compound wss prepered by the setion of thionyl chloride in
chloroform or benzene on l-hydroxy-S-isg-propylaminopentane
hydrochloride. Low melting product: were obtained in sach
cote,
RO(CRg) WMCH(CHg) g + BOCL, ___ s C1(CHg) (HRoCH(CH,),C1 4 A0,
Another group working 2t the Univerzity of Yerylend hed
smcceeded in preparing high melting l-chloro-S-iso-propyl-
sminopentane hyﬁrwghlaridn in excellent yleld, ty rezcting le
hydroxy-S~iso-propylaminopentene hydrochloride with purified
thionyl shloride in petroleum ether (80-100%) (5), Tris then,
12 th2 preferred naethod,



In our esrlier work with this side chain, no gtt@mpﬁ*wis
made to purify the meterisls prior to condensstion, Tt be-
ceme spparant, however, that if the course of the confenss-
tion. wes to be studied in detall, it would be necessery to
ﬁﬁa starting meterisls of known purity. It wes also felt that
the processing of the condensation products would be fecili-
tated by the use of pure starting materisls,

ﬁhl@ggﬁg; Tt 1s necessery when working with lechloroe’-iso-
propyleminopentane to keep its medium scid, Tn neutral or
basic medis, the compound will sliylate 1tself to fors the
eyelie compound, x—isawprapylpipnridina‘ This mepifestation
wss proven by an experiment whereby an sttempt was made to
d1st1ll lechloro-S-iso~-propylaminopentsne, There wss formed
in the distilling pot s canaiﬂwrabl& smount of eryztalline
salid, ons of thw eampuneuts af shiaﬁ wes fdentified ss %
isgwprapglaipgriéin& hyﬁrnchluriéag "Also, lechlorowS-1so-
9r@yylauin9y¢ntsnt hy#;aahlpylée was gomverted to ¥~iso-
vwayylptpertﬁiuﬁf1mfeighn§~tinf§ore§ﬁ&’y&ai& by the sction of
sodiun hydroxide solutionm,
c1(cwg) éagcﬂ(cﬁg gC1” HeOE, WaCl + C1(CWg) JWHCH(CH) o
CH(CHg) g

Heom O L

Purified Inehluronﬁﬁ_ggypropylaminﬂpantane hydrochloride
wsg prepare! frow the ernde materlal in sbout seventy-five

percent yield by recrystallizations using wDaree¥ from



ethrnnlepther, bengere-2etraleun ethep, or roetorreether
» s *
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CONDFRSATIONS OF 1-BROMO-S-i30-PROPYLAYINOPTNTAKE HYDRO.
WITH 8~AYINO-G-METHOXYCUINOLINE

Alkylstion of 5~tminﬂ-swmathmxyeninalint with lebromo-5-
g_mtyrayylxninepentuns hydrobromide waz earried ont bg 8
method which wes essentielly thet deseribed by Rohrmsn end
Bchonle (12), whereby the reactants were allowed to condense
in beiiing &thanél. in exceszs of Baaainawenmmthax;ﬂninaline
d1d not appear to be necesssry. The unreacted nucleus wes
sepzrated from the SN-1%,2768 by fractionsl distillstion. 7Tt
waz not poseidle in this wes to get 2 clesn cut separstion,
The resnlts of these condensations sre summerized in table T.

En-135,878 from the first condensation contnined a large
smount of nuclens. Thiz sccounts for the high yield of .
18,276, snd the low yleld of 8¥~13,£78-% obtatned from this,
ER-17%, 276 from the third, forth, and fifth condensation wss
tuice distilled. There was evidence of decomposition during
the firat distillation, The low yields in the rfifth condenss-
tion were due to the poor cuality of the side chain,

A variation of the Rohrman fchonle method, wheredy cello-
solve and water, plus some sodius goetste sdded ar a buffer,
wag used in plece of &h& ethgnax, 414 mot csuse alkylation,
The preferentisl’ raaetiua in thia bufrgraé nixture seemed ta
be hydrolysis of the ;—hrnuq:5ﬁ_ggf?regg}uginepantnn@.



TARIE 1

CONTENGATION OF 1-BROYO~S-180-PPOPYLANINOPENTAKE HYTRO-
BROWIDY WITR B-AMINO-8-METHOXY(UINOLINF IN FTRANOL

Cond, ride chein maeleus € ON- 7 OwLlX 0785

. from:
oo fources Yoles woles 17,778 ©¥. glde
17,878 Chein

I cHao(Cr,) pNRCA(CHR) e 0,177 0,38 48 48 01
+ WByp

IT  CHaO(CRo) eWCH(CY2); 0,84 1000 41 %4 e®
+ Abp

ITT  HO(CP,) eNHCH(CRz)y 0,50 0.9 =1 87 sy
+ Ay

Iv " 4,10 4,13 x4 54 on

v 20(CH-) gXECH(CH=)p  0.50 0,50 - .1 1o
+ &‘Gﬁrgg
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CORTENEATION OF 1¢€EL@Ea~ﬁmi$&~FﬁﬂWYI£%I¥ﬂFFE?§§? BYDRD -
CRLORITE PITH 8-ARINO-8.METHOXY{UINOLINE

The first eondensatiom in this series wie rm zecording
to the method of Rohrmen &nd Schonle. There wir forwed in
the dried ether extroets of the a&udansaﬁiﬁnAmixtﬁr@ £ lorge
amount of the mnﬁ@&réraahlariﬁe'afr$ﬂ~1$,$?8, which wag
1solzted s8¢ a tan eiyﬁtallina s0lid, The eonditions res-
ponsible for the formstion of this mslt im the drte? ether
extracts were believed tc be az Tollows:

¥hen the condensstion was teraimrted, there wss still s
‘ecnsidersble ~uantity of umrs»eta@ leghloroefi-igo-propylsrinoe
peatzne hydrochloride present, When this wes made besie, 1
eﬁxargfsqiggypragylaminaygntane wae taken wp in the ether
extrset, This compound, in ktn@,veyalixﬁﬁ, forminz N-iso.
propylpiperidine, and liderating hydrogen chloride, which
formed 2 salt with the terminal nihragan in the ride chein of
£H-13%, 276, m(m,;)

_ 1
, cl(m@ﬁmcw(caﬁ) > r j—mc

0L(cmg) giigoR(Cny) oo HaCE

wn(cng) 5m(m3)3 L alomg) gekgen(en,) 01
Credulance wes xwpartaﬁ.tw this belief bv 2n experiment
whereby 2 mixture of l~eh1¢ro~§~;gg+prenyla@iﬁﬁgeﬁtana end
ER-1Z,278 in dry @thwr_ﬁélailam produced in 5 Pew weoks »
fifty-six percent yield of the monchydrochloride of FN-1%,978,
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vodifiestins of the Rohrmen Schonle procedure whereby
boiling ethenol was replaced by dloxsne in one case snd with
2 f1fty percent mixture of cellosolve snd weter, Duffered
,ﬂith.8661ﬁm’§£@€at§ in the other eose 41d not yleld any
:_apnr@eimaa@'iuauﬁt“dt‘ﬁﬁ~1§,2?s.

Condensations of aéa¢ﬁ 1~ahlarq§ﬁq3§g¢9rnpylnminmpantaﬂg
f'hydfeehlér;ée titﬁv&»ta&nﬂuﬁfgﬂihaxyqﬁiaaling in escueous
.m@éia{wﬁfﬁ'gfracané”by hesting the mixture at successively
”ﬁigher't&myarﬁtn?éﬁ, until the mizture was eventuslly heated
st 100-10%° (inside t.) for seversl hours., Fxcess S-anino-G-
methaxyouinoline ﬁy&raahlnriﬁa wes separated by pouring the
mixture into excess hydrochloric acild solution, removing the
Q;amina~6~§¢thﬁx?qaiﬁclin& hyéréﬁnicriﬁc formed by filtrstion,
buffering the filtrate to pR 5, snd removing the remainder
of the S-smino-8-methoxyquinolime by extrastion with ether,
An slternste, and more sstisfactory method, was to owit the
formation and filtration of the B~smino-S-methoxytuinoline
hydrochloride, snd sizply extract the buffered solution with
ether or benzene, xha'agﬁgaas portion, made baxic, vielded
g¥-12,278 which was isolated by extraetion followed by high
vseaum distillstion,

There wos obtained eg z forerun from the distillation of
g%-13,876 a consideradble ¢uantity of l-hydroxy-5-iso-propyl-
szinopentene, It wss pot knowm whether this came fror the
erude side chain or vwhethsr it weg formed in the condense-

tion, Conseguently, all subsecuent condensstions emploved



purified starting msaterials,

} condensstion was run identicslly er thase zbove with the
exception that purified &&tarimls were used, There war obe
tained s higher yield of 6¥-13,276, snd a much lower yield of
lwaydraxy«ﬁﬁgggpp?a@ylaainageﬁtang.

To determine 1f heating the @aﬁdmnagti@ns st the lover
temperatures q&s-ﬁaeeaxa?yg condensations wers yun 1dentically
with the one above, with the exception thet they were hented
at 1aa° (inside t,) rar-aix and for ten hours respectively.

; r*he results of the condensstions of 1~¢hlnrn~%1§gg~pruyy1~
aﬁiﬁb»&ata&u hydrochloride with 5»&m1ﬁa~6~3a$$ﬁ¥$§uiaaliu&
afe susmarized in tadle T,

The 2%.13,278 from the tenth condensation was twice dis-

‘tilled. This sccounts in pert for the low yield,

Ry comparing condensstions number twelve snd thirteen 1t
is spparant thet some slkylation aawureé\bﬁla« 1072°, In sn
effort to determine st vhat temperature alkylstion 414 eecur
spprecisdbly, a series of condensations ér purified materisls
in aguecus mediz were run for twelve hours 2t &3, 70, 80, snd
9Q°. ™e prnéadur@ was essentielly thet used in the eondene
sations shove, PFrom &&ﬁh’tﬁerﬁ wne obtained, 23 s low holling
forerun in the Aistillation of #¥.13,7278, soze N-iso-propyl-
piperidine, snd only traces of l-hydroxy«teiso-propylamino-
pentzne, Thisz series of condensetions ig summarized in
table 117,

Alkyletion occured to an zppreelsble extent in twelve

hours st 80% 4 series of condensstions wore then run at



TABLE II

CONDERSATIONS OF 1-CHLORO-F-180-PROPYLAMINOPFNTANE HYDRO-
GHLORIDE ¥ITH 8-ANINO-B-¥PTHOYY.UINOLINE IN AQU-OUS WFDIA

cond, #ide chain Tucleus Conditions <« MIL1R, 878
¥, P. ¥oles %W, P, Yolex Time Tenmp, from
No. oe oc wre, OC c4{de chsin
5 s
X 4E B0 0.8 49-70 0,4 P EQw10% 80
L 193
19 4 " 2,0 » 4e0 " » ot
YIT  121le® 0,2 49,0~ 0.4 " " a7
50,0
X111 ® " L] " & 107 8z

IV " ® " " 10 142 a7



mnm 111
c&smﬁﬁmww oF Fﬁﬁtnm 1-CHLORO=E=18-PROPYLAYINOPENTANE
YYCROCHLORIDE WITH 8-ANINO-8-¥FTHOXYCUTSOLINE TN ACURODS
WEDIA FOR TWELVE RODRS; TEMPFRATURE VARTATIORS

Cond, Temp, ¥ EN-13278 from: ¥ Recovered 7 Crude ¥-

{so-propyle
o, %¢  gide chain Wucleus(?) ¥ucleus(®) Piperidine

Xv 80 18 44 e 50
¥¥I 0 25 48 7% 26
IVIT 80 50 T0 88 20
IvIII 80 as 76 B85 19

(a) rercent fE.17276 from nucleus iz bssnd on the
amount of Teemino-femethoxycuinoline thet was not recovered,

(v} rercent recoversd nucleus i{s besed on the smount
of Aesmlino-S~methoxyouinoline thet w=z not transforeed into
the #N.132768 obtzined,
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80°% for eighteen, twenty-four, and thirty hours to determine
the tiwe feguirad to &ff@ﬂt»é@ﬁ?lﬁﬁ@ alkylation st thet tem-
perature. The results of these e#pﬁrimemts are summerired
in table YV. The eénﬁghagtien ot aﬂn,fer twelve hours is
sdded for comparison.

It was spparent thet the reaction 41d not procesd to eny
spprecieble extent at 39§ a£ter‘it‘h§ﬁ run for twenty-four
hours, There was preesstyat this tiee, however, some une
rescted lechlore-5-1so-propyleminopentane as evidenged by the
ci%ht percent of W-iso-propylpiperidine obteined in working
up the produets, Consecuently, a8 eondensstion wes run for
twenty hours st 80% smnd them for four hours at 102°%, There
was obtsined from this econdensetion, EN-1%,278 in eighty-one
pereent vield bused on the suantity of lechloro~BSeiso-propyle
sminopentane hydrochloride snd eighty percent hased on the
quantity of Z-asino-8-methoxyruinoline not recoversd, The
vield of erude ﬁﬁ&&ﬂ??ﬁﬂ??lpi%%fiﬁiﬂ& ¥ns three pereent,

the purity of the #¥-1Z,278 obtsined and the S-emino-f
methoxyouinoline recovered iz most of theze condensationz wez
estimated from the refrrotive index, A;gi&ﬁh, (fims 1)
‘plotting refractive index against percent compositlon of f¥-
13,@?ﬁ'aaa B-gmino~8-methoxycuinoline waz conetructed, Assum-
ing these are the only components, we could eatimate the
amount of eithsr cowponent in any nixture, The F¥-17,278 obe
tained Prom the allylztion of S-amino-f.methoxvouinoline with
purified l-chloro-5-iso-proprlsminopentane hydrochloride in

aqueous media wae generelly over ninety-five percent pure.



TABLE IV

CONDENSATIOR OF PURIFIED 1~CHLORO-5-480-PROPYLAMINOPENTANE
HYDROCHLORIDE FITH B~AMINO-G-MFTHOXYSUINOLINY IB ACLUROUS
¥EDIA AT 20%; TIME VARIATIONS

Cond, Time € eR-13578 from: ¥ Recovered 7 Crmde Ve
(b isc-propyl-

¥o., "rs, fide chain ﬂunzamac ‘”ﬁﬁlﬁﬁﬁ Piperidine
IVIIY 12 50 70 86 20
X1X 18 0 70 88 14
XX 24 gl m . ..Bg f
b8 .4 8 39 "

22 S L 8

() Percent wﬁaiﬁﬁ?ﬂ rram auelan& 1 Dﬁdﬁﬁ on the
swount of “-amino-G-methoxy-uincline that was ﬁ@t waeaveraﬁ

(b) Percent recovered nucleus is besed on the ameumt
of f~smino-B.methoxycuinoline that was not k!&atrumiaﬁ inte
the 2¥-1%278 obtained,



PLOT OF PPRCENT COMPOSITIOR OF S.A%IN0-8.METROXYCUINOLINE
ARD SN-13,276 va, REFRACTIVE INDEX

FICURE 1
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AR ALTFPRNATF WPTROD OF CONDFERATION

in nlternate method of condenszation wor attempted Ly
the reductive slivlipminatiom of S-prino-3-methoxvouninoline

or S8-methorxy-S-nitroguincline with Sehydroxypsentansl,

ca , CHg0 ¢~ N
0 | + 0xCH(CEQ) Jom __%x_, % | +¥0
RH m(mg) gOF 3

(x05)
© Tt was belleved that this preduvet would reset w»ith thionyl
chloride to yleld 8-(B~-chlorosmylswinoc)-8-methoxycuinoline,

CHgt 7" ~ CHg0y”
- 1, E%)Clgi 4 WeCl + 80,

XE(CEQ) ﬁﬂﬂ NH(G%) 531
which eould then be rescted with iso-proprlemine to give £¥-
13,276,

033@

4+ NaCl

X
| ANCH(CH.) ndense
' :;1 5’8 %Een faon’

¥
FE(CHy) xC1 1(CH,) gMHCA(CHg)

An ethanolie solution of %~hyéraxypwﬂtanal 2nd Bepminoele
meﬁhaxv&aiaalinw wan raﬁuaaﬁ by hyéragﬁn in the nresence of
platinum; pentamethylene glycol and B-amino-f-methoxycuinolire
were oht&ia@d. .

Fmerson and Wﬁltﬁrﬂ (?) r@gert the preparstion of ¥
ethylaniline in farty«aug p&rcant yield by the reductive
alkylaminstion, with hydrogen and platimm, of sniline with
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scetsldehyde In the presence of zodium ncelate,

ﬂiﬂéﬁ
i, Co A - ) nacascws
An sthanalim aoluti@n of “nhydrvxypentauai and Bopminoefe

| +. cgscgﬂ uﬂunugﬁ_-) + Wg0

u&thnzyquinaltam, euntwining some zaﬁium scetate as condense
ing sgent, wsz shaken with hydrogem on? platinum, Thers wns
& negligable uptake @r,nrdéagcn.

Fmerson snd gbhranun,(a)‘abtain@ﬁ zecondary smires in
goed yields by reducing sromstie ritro compoundis snéd sldehydes
together ¥ith hydrogen in the presence of Reney niekel with
sodium neetate m2 & condeneging agent,

An ethanolic solution of S-hydroxypentansl and 8-methoxve
8-ritrocuinoline, containming some sodium scetate wes reduced
by hydrogen in the precence of Reney nickel, fS«jmino-f-
nethoxrqouinoline, snd a fragtion for which, from the date
obtained, 1t wss mot poaai?lm to assign e structure, were
obtaine? by rcidifying the »ixture with hydroehlorie acid,

The possidbilities of this wethod heve by no mesnt besn
exheausted, Wowever, in view of the doubtful suecess ohteined,
and the good yields obtained by the alkylatiaﬁ of A«pmino~f-
methoxvquinoline with l-chloro-S-iso-propylasinopentsne hydro-
¢hloride in squeous medis, the method of rednctive plkrvletion
#s8 abandoned,



PETRATATION AED PROPIRTIFS AP 70WT “pALT7 OF mwal¥ 076

X i AN

b omamher of wnlte of TRLLT UTE were prepeve’ end thelr
propertiss wers ldetrrmined, #1th the Intentism of further
charnecterizing the compound, Tt was slso felt thet & ctuly
of theze selts would provi'e Inforestion shich =ight enpble
ug to nrepsre TULlE,U7E by 2 better metho” ar in hetter
vielde, only those snlte weprs ronridered whieh mepre [¥e-
ered ensily in good vield, and shieh were pastily purdfied,
The genercl methed of preperation wre to disselwe £V217, 070
in etheael, /7 the reculre? esount of reld, en? cool, The
grlts wore ususlly reervstellized from ethenol,

TRL17, 076 18 & trieseld heze, rnd could theoreticrlly re-
zot with three eculvelents of seidl, Practieslly, one nr tve
ernivelents of rel? were ewploved in salt farwmation, The
rono neid 2rlte were in gener:l the essier o prevere, The
helldes nnd phosphate azlts were the only ones thet were "ree
pered without A1fficulty. Nf the orgenie selte attewpted,
the oxalste wng the only one that weoo oMteined esagllr iIn
felrly goo? yileld, p suwmezer of the salts formed 1+ licted
ir tehle v,

The monohydriodide was prepared v 2d%ng potzezium {odide
to #r scueous olution of +he monshyirochleridte, The nrofiust
snelyred 8 11ttle high for esrbon, irnticoting noenible thnt
there wue not complets converzlon from the monghvdrochlorids
tn the monehydiricodide,

T™he properties of these srlte sre listed in tarle ¥7T,
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TABLE VI

PROPERTIEC OF CDOME SALTE OF SK.1Z,276

saI£ roler

wonohydrachloride off-white
genohyéraﬁ%qmiﬁa off-white
Honohydriodide off-shite
»onophogrhate pele vellow
Dihydrochloride orsnge

nihyérobronlde orange

152-3
1887
168-8

189-80

Solubility
in
wanter

anlg g;;ﬂza
=t 10°

$¢3§§5 gt!ﬁlu
2t 289

Qaggﬁg L
3.087 "
%‘5 g:!%i

rt 10

Tel g./>1.
- ft 2ES

o

foludblility in pwW of scneouns sd

B8 athenol
at =

0,020

N, AER

E

3.086

€ .40

B.4%

200

zt 20°
{get. roln,
et 1012

{snt. goln,)

T {gﬁt' ﬁ@lﬁt}



The study of these sslts yleldsd inforwmstion shi-h roth
certific’ szome previoiz methods of nrepsring S¥=17,578 =zpd Y.
17,278=% and surgested new ways of Jolng the aewee,

25 & reealt of this gtady, & =metho’ of prevsrineg ourrs F¥a
17,278« wrs developed wheredy the Rleh veeuur Airtillstion
of Frel2,278 wap eliminsted, This spe pertienlerly sdventa-
geouz if the sethod was to be enplied to lovze goale nrofnee
tion,

The condensation nroduets, in ¢ grell smount of wnter
rere huffered to pw £ 2nd extracted hot with Tenrene to Te-
move excess nucleus, The monohydrochloride of F¥L1T, 274,
vrhich sreeivitatet from the cooled eoueonz portion, wee
rexoved by filtretion to lesve =m0t of the iwpurities in the
gousour filtrste, The monohvirochloride mos mede brsie, and
the libersted CmolE,278 wee extrected with ether, The residue,
remaining sfter distilletion of ethor, was precinitsted ne
the monophosphete from ethanol, The »i{s14 of 7917 ,078.F wae

seventy percent, bhaged on either the side chain or mueleus,



EXPERIMENTALS

e %z&tavo, R solution of 4 moles of
sodium w@thaxiﬁa in 2,5«1, of snhydrouz methanol wes added

over & two honr period to e stirred, refluring solution of
920 g, (4,0 moles) of l,saaihmomagantane iﬁ 1.3=1, of
snhydrousz ethyl ether, The mirxture wes bolled uvnder reflux
for three hours, whereupon the condenser waz adjusted for
downward distillstion and 4.1, of “iztillste wsz removed.
The preclpiteted saﬁiﬁmihvnuiﬁa wss filtere! and weshed with
2-1., of ether. The combined filtrate an’ woshing were washed,
until nsutral to litmus, with water snd dried over caletum
chloride, The ether was digtilled and the residue war free-
tionally d1stilled through a three foot "idmer column under
reduced pressure., The following frsctions were obteined:
d¢methoxypentene 85 g. 92-8%/110 mm,
bromomethoxypentene 3850 g, 96-128%/110 ma.
éibramopantana 20 g, réai&na
The second frzetion weas refrsctionated through the column to
yield 274 g. (384 yield, based on the sodium methoxide) of
1-bromo-S-methoxypentane which boiled at 124-6°/100 ma,
sentspe, This compound was prepared by

two methods, e L
1. By the aahrial synthesiai ?ui#ésﬁum phthelimide

s, All uultinz painﬁs are earrmctsﬁ; Boiling pointe ave
not correated, T¥Te are indebted to wies ?loanar Terbls for the
C, ¥, snd P mieroanslyses,



(280 g.; 1.% moles) end lahruma*ﬁwaeth@xypcazﬁn& {274 go3

1.51 moles) were stirred together st 150-170° for elghteen
hours and then Mﬁmﬁt&é ‘with three 500-ml, portions of boil-
inz ethsnol, The r@aiénni potegsiur dromide was elghty-nine
percent of the theoretionlly exzpseted amount. The sthanol
mxtraéta i@re concentrated to 500-ml, ty dintillatian, 21luted
with » solution of 560 ge of potessium hydroxide in 500-ml,

of water snd refluxed for five hours, The cooled mivture was
extrzeted with 3«1, of etherj the extracts were dried and dis-
tilled to yleld 25 g, of licuid bdoiling st 175-85°, 2 solu-
tion of this lignid in S8.pl, of twelve norael hydrochlorie
ncil wes extraoted with three 28.ml, portions of ether, The
ether exﬁm&:@ left no apprecisltle residue on distillstion,
The soneous yarﬁinm wes made strongly basic with ?1f®y pere
cent potessium kjﬁretida solutlon and extracted with three
200-ml, portions of ether, The extraots were dried mnd dis
tilled to yleld 22 g, (127 yield) of le-smino-S-methoxypentene
Poiling at 157;79°* ﬁnilysia czloulated for CgH1aM02 neutrsl
ecuivalent, 117.2: found, neutrsl ecuiwslent, 1%0.0,

2. Ty the sodamide syntheszis, This method was ecstenw
tially thet outlined by Shreve snd Purtsfield (17), 2 1-1,
thr&a«neﬁkéﬁ':laﬁk; ecuipped with a stirrer with rubder sleeve,
2 drying tube, & thermometer, which dipped into the licuid,
snd 8 dropping fumnel, umgl¢e¢1§d to -50° in a dry 1lce-sleohol
beth, four huudreﬁ gramt of liguid amewonia and 300 mg. of
ferrie nitw@te was adﬁ&é, thw stirrer wes started, the cooling

bath was ramavwg,_anﬁ ﬁﬁ,iﬁgg‘(l.lﬂ_malwa} of rodine wes sdded
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in 1 g. pleces, The sodium rescte’ vigorously with the
ammonis znd eare was taken that each plece had completely re-
agted before the n&xt_pt@a@ wag added, The solution arpeared
blus=black while the sodium waz rescting, The mixture wrs
then cooled to -5Q° iu the dry les-zlochol bath and 200 g.
(1l.10 meles} or‘iéhfamawﬁum@thaxyp@ntane was sdded at a rete
thst permitted the temperature to be kept below =509, about
two hours was raqéir@a. The mixture was stirred st ~%50° for
two h&ﬁvg; thm_é@giiag~ﬁ§th:ﬁaa resoved, snd the smmonis was
allowed to eveporste with stirring. il solntion of 100 g, of
sodium hydroxide inm 800-ml, of water wns added, the mixture
was stirred for thirty minutes, and then extrseted with five
200-ml, portions of ether., The ether extraots were extracted
with ome 300-ml, end two 100-ml, portions of ten pereent hydro-
chlorie ncid solution, The seld extreets were made strongly
bagle by the sddition of thirty-three pereent sodium hvdroxide
solution snd extracte] with five 400-ml, portions of ether,
The ether extreets were dried over anhydrous potessium carho-
nste and distilled., There was obtained 53 g, (417) of 1.
smino-S.nethoxypentene which bolled st 185.7°, snalysis,
neutrsl ecuivelent, 1£1,9,
1-We

e 1 : A This eompound wes

pé@gﬁtmﬁ by reductive alkylamiﬁatxan of acetone with l-z2mino-
S~methoxypentane scgording to the method of Cope (2). 4 sus-
pension of 8% mg, of pdenst platinum oxide eﬁtalyst‘ in 10-ml,

"

4. The pdums' platinum oxide crtelyst wasz purchesed from
the jmericsn Pletirmm ¥orks,
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of commercizl absolute sthanol was shaken in & lowwpressure
hydrogenation apparstus (1) under one to two stmospheres of
hydrogen for half sn hour, whereupon s solution of 22 gz, (0.19
mole) of lesmino-Bemethoxypentsne and 12 g, (0.1 mole) of
redistilled scetone in 30-nl, of commereiszl abhsolute ethanol
wss pdded ané the mixture wes sheken under one to two atmo-
spheres of hydregen pressure, The solution became wers when
reduction commenged. wost of tnéla.a mole of hydrozen that
wes sbsorbed was taken éé'invthﬁffirﬁt hour and reduetion was
eo&pliéﬁ 1n%th:g¢ hanx@._ The cagalyst wag flltered and washed
with 10 gliiaf ﬁ@ﬁﬁeﬁcvaﬁé the;sainS@a were distilled from
the combined filtrste snd wash, The residue wes froetionated
through & ope-foot Claisen ¢olumn under reduced pressure to
yield 27.% g, (947, based on the l-smino-S-methoxypentane)

of lemethoxy-8-1so-propylaminopentane which boiled st 02%/20 mm,
Analysis, celeulsted for Cglg N0t neutral eculvelemt, 18693 .
found, neutrel ecuiwvalent, 181, 189,

_;ii""%.»é Bwlso-proprlaninoy sntane hydrobromids

tion of 134 g. (0.84 mole) of lemethoxy-5-iso-propylamino-
pentene in 900-ml, (8.0 moles) of farty;mina,pere&nt hyfdro-
bromie sedid salutiun was heated on # steam buth for four hours.
The evolution of methyl browide had cezsed sf'ter three hours,
The excess water and hydrogen bromide were removed by dis.
‘tillstiaa at 100° under the vseuum of 8 good water pump.

The last treces were removed by heeting st 100° ot 2 mm, for
two hours, The tan, semi-solid residue waz used without
further purificstion in subsecuent condensstions,



20

} suspension of

pdamat platiaum oxide e@talvsts in 20-ml, of anhydreus sthanol
wag reduced in » low.pressure hydrogenation spperstus (1),

A solution of 20 g. (5.&,@@1@)\@? ﬁwhyﬁruwyy@ﬁtanalﬁ in 18 g.
(0.2 mole) of 1sg-propylemine weg sdded to the resction flask
and ringed iéfnitﬂ £20-ml, of snhydrous ethsncl. The mixtare
wss then shaken under tm& to three atmogpheres of hydrogen
pregsure for two hours, at shich time the adserption of
hydrogen censed; the theoretical pressure Jdrop wus obnerved,
The resction mixture wes flltered and the flask snd catelyst
were rinsed with s little benzene, The combine? filtrate and
wash wes distilled, first at atmospheric pressure to remove

the benrzene, rleohol 2nd water, snd then under reduced pressure.
There was obtained 27 g, (839) of l-hydroxy-t-igo-propvlamine-
pentane which bolled at sawvﬂfz wm, Which auil&#tmﬁ #s » vhite
~erystalline solid in the receiver, This materisl hsd a neutrsl
Aaquivaleat of 178, The theoretical neutral equivalent, Pﬁ~-
guired for csulewa, 18 145, ?he materinl (82 g., from meveral
pollectsd runs) was ﬁiaaolvaﬂ in ?ﬁ@mml. of @ﬁhﬁr and exw
trauteé with lﬂ@~m1. ef six norael hydrochlorie seid, The
sold thraa%a rere mad& haaic, a@t:aatgé with ether, snd the

£, The pdamst platinum oxide cotelyst wag purechased frow
the American Platinum Yorks,

8. Te are 1nﬁahtéd to TP, 8. 7, 3@@63 for this sannle of
5 droxypentanal, It bolled st 84-8"/8.7 mm, snd had
104&1515 fee (19);



a1

extracts were dried over enhydrous potessium oardonate. The
mixture was filtered, thet@th@r wes distilled, and the residue
wes distilled under reduced pressure to yleld 42 g. (81¢
recovery) of l-hydroxy-%-igo-propylsminopentane which bofled
at 87-90°/1 mm,, with the bath tawggrﬁtuf@ st 120-8%, mhis
product hsd s neutrsl eculvelent of 1&1. The materisl s
hygroseopie; & small sample of the solid ploced in air

greduslly formed & mwelt, A Ssaple in dry ether solution wss
converted to lohyﬁrawymﬁfiggyprayylaainmp@ntanw hydrobromide
by the sction of ﬁry kydragan bromiﬁe.' The prodnet, 0w
erystallized from ae@tmaewctbar,-maitué et 80-1° with pre-
vious sintering at ?39‘ gaalyais, esloulated for Colg NOBr:
Br”, 25,33 found, Br~, 55.4, 35,2 (Yolhard),

compound was prap@rs& from l«hyﬁr@xynﬂgiggwwragylaminayamtgnt
by two different methods,

1. %y zotion of hydrobromic scid, 2 solution of 118 g.
(2,80 mole) of lahyﬂraxynﬁﬂgggwbrc9yl&minop@mtaa@ {neutral
eraivelent g 151) in 880.ml, (8.0 moles) of fortyeeight per-
cent hydrobromie zeld solution war heatsd nt 1ﬁ$°'rar four
hours, The black solution, containing zowe tar, was heeted
with 40 g. of *harcon for fifteen minutes and filtered., The
straw-colored Piltrate was &aa@mmtrﬁtﬁd by heating st 100°
under the wvaeuunm of 2 good water pﬂm@.  $&@ lnst trsces of
wster were removed by heating st 100% at 2 mm, pressure for

two hours, The ten, seni-solid residue welighed 800 g, (867
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Tt wee uzed without further purificstion in smubseouent con-
densations. 2 ssmple of thiz crude materisl war Aissolved
in hot ethinol, treated with "Parco®, snd filtered, The
filtrate wos Jiluted with anhydrous aawaw,naAnﬁaWﬁaww% snd
cooled, The 50114 obtained (w.p. wa@:wwmou was dizsolved in
boiling scetone, treated with "hargo? and filtered, The
filtrate wos diluted to turbidity with ether snd cooled,
The remalting solid melted at ww@twa. inalysis, esleuleted
for CgW gFBrs ®r~, 27.7; found, Pr™, 28,2, £7.8 (Volhard).
2. Ty setion oﬂ_mw“aaww Promide in benzene, 2 solution
of 73 g. (0,50 mole) of l-hydrozy-f-iso-propylswinc-pentane
(nentrsl eauivelent 151) in Z00-ml, of dry benrene wes stirred
and cooled to 10° end 114 s (0.5% wole) of freshly distilled
thionyl bromide was added at e rate that permitted the tem-
persture to be kept bhelow waas Phe blsek mizture wss sllowed
to warm to room temperaturs slowly znd te remsin st that
tomparature aa»m&wmng Tt *8E then hested st 60° under the
vecuun of & mawausaaaw,ﬁniﬁhaatwaimda mozt of the henrene aan
excess thionyl bromide, and was wwaswww heated st 80° for two
hours st £ wm, pregsure, The bleck residue was used without
farther parification in s sabsecusnt condensation,
1-Chloro=fie pentane hydrochloride,

lem This

compound was prepered by m@f&ﬁmw d1¢¢crent metheds,

1., 7Py sction of thionyl chloride ir chloroforw, A 20lu-
tion of 9% g. (0.80 mole) of reiistilled thionyl ehloride
(restman Xodek Co., purified, redistilled from linseed oil)

in 107%-ml, of 4ry chloroform wse added over 2 Torty sinute



2z

period to » stirred, {ece-eold solution of 130 g, (2.72 mole)
of 1whyﬁPaxy*ﬁf&&ﬁﬁ??ﬁﬁ!l&&iﬂ@@ﬁ&%?ﬂﬁ hyﬁrcwhlaria@? in
1200-2l. of dry chloroform. The pale orzuge »ixture wen
stirred end hested st 40° for forty minutes, botled under
reflux for thirty mimates, snd sllowed to stand overnight.
The solvents were distilled gnéar the wveeuun of a3 good water
purp and the residue wes poupsd into 1.1, of stirred snhvdrous
ether, The resulting oily, ten solid was dried to constent
weight in & vacuum oven at 49°, 1t welighed 148 g. (987)
snd melted at 102-7°,

2¢ TRy sction of thiamyl ehloride in bﬁnanna, 3 szolution
of 68 g, (0.58 mole) bt reﬁiﬁtillwﬂ thionyl chloride (Prst-
man ¥odsk c?., parified, ra@igt&llyﬁ from linsesd o1l) in
100-nl, of ﬁry h&n&&na wm# éﬁé@é, over a thirty sinute period,
to & stirred selution of 91 g, (0.5 mole) of l-hydroxy-5iso-
propylsminopentene hydraehlar1ﬁ¢ in 5@6~m1. of drv benrene
nainteined st 10°, The stirred alxturs wez pllowed to wape
to room temperature, remsin st this tempersture for two hours
snd Tinally was bolled under reflux for one hour, The miy-
ture was dark¥ brown st room teaawr@turg, mt turned black
when bolled, = The rpaﬁdue;'remaining efter the solwents were
distilled, ﬁrysﬁgilgzwé,an cooling, 7Yt welighed 70 g, znd
melted st 90-110°. the yleld (707) wes not representstive,
beceuse the mixture bumped while bolling, snd some of the

7. This ssmple of 1~hydmxy~'ﬂ~ propylaninopentane
hydroehloride melted st 97.8.08,19," It wez prepsred in the
Laborstories of the University of gmryinnﬁ (5).



product was 1 st, The procedure, however, wes not repested,
tecause another group, workinmg et the Mniversity of ¥arvlend
had gueceeded 4in preproring iueh1¢r¢~ﬁf&gg~pr¢yylaainnguntﬁnﬁ
hydrochloride, melting st 112-120%, in 977 vield by reseting
purified thionyl chloride with l-hydroxy-S-igso-propyleninow
pentane hydrochloride in bolling petroleum ether (%0-100°)
(5). The last is the preferred method,

ghloride. An attempt was msde to ?1stil l-chloro-f-isg-
propyleainopentsne., An ice-eold solution of 100 g. (0.%0

mole) of l-chloro-S-iso-propylsminopentsne hydrochloride

(mep, 45+60°%)2 1n 200.ml, of water was mede basic by the
sddition of sodium hydroxide solution. The tempersture wes
kept below 10%. The besic mixture wns extraeted with 530-ml,
of ether; the extracts were washed with water snddried over
"Drierite®., The "Drierite* wss filtered and the ether wos
distilled from the filtrate under veeuum, The residue wens
distilled st l-mm, pressure, vhile the hesting heth wes kept

Bt 23 lo¥ a temperature a5 posszidble, There was obteined 27 g.
of a 11:uid which bolled st 350-40%/1 ms. with the bath at 80-00°,
3} cuentity of white crystalline s0lld remsined in the prot., The
27 ge of liruid wes redistilled snd ylelded 10 g. of licutd
which boiled st 27-38%9, lesving s white crystelline solid

in the pot. The sclid from the gecond disztillation wos dip-
solved in 20-ml, of ethesmol snd poured into EN0-ml, of

8. 4 cusntity of lechloro-feiso-pronrliaminopentene hydro-
ehloride was purchssed from the fharples Chemiesl Co., #s &

brown, teoky s5lid thet melted st 45800
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(829) of ¥-iso-propylpiperidine whieh bolled st 15(P,
jmslysis, calculated. for CgRyyt: neutral ecuivelent, 127,.8;
found, neutrsl eguivalent, 128,1, 127.7. Tt hed n%s 1.4450,
and gnve & picrste vhich melted at 15&*152.&0. Landenturg
{10) reports 2 bollirg point of 14§~506, and “chwoegler and
p8xine (1F) report a wier&te melting polnt of 1559,

roprieminopentane

ﬁaarystallizatiau af 1ﬂﬁh1¢rg~ﬂ~.

: ?his was earr&a& out 4n seversl ¢ifferent
mixtures of solvents. '

1. vthemol-ether. "4 rolution of 100 €. of l-chlorot-
gggpproyyiaminmwﬁnﬁane hydrochloride fx,y. &5ﬁaa°) in 500wml,
of anhydreus ethenol was boiled under reflux with 1% g, of
rparco® for fifteen winutes, and filtered, The filtrate was
distilled wntil RB0-ml, of 4istillate was collected, The
residue was poured into l-l, of snhydrous ether =an? cooled,
The solid that formed wes flltered, washed with enhydrous
ether snd dried to constant welght In » veenuum oven et é@a.
It welghed T4 g. end welted st 191242, sttempts to process
the mother liguirs resulted {n an oll which could pot be in-
duced to crystellize,

£, Renzene petroleum ether. 4 solution of 50 g. eof le
chlarawﬁfgggpprapylﬁminspentgne rydroehloride (m.p. ¢&~$Qﬂ)
‘13 P80-ml, of snhydrous ethenol wems bolled under reflux with
£ ge of wnareo?® for fifteen minntes snd filtered, 211 of the
ethanol wse distilled from the filtrate, The residue, in
400-nl, of benrene, was diztilled until 300-ml, of disztillste



waz cclleeted, i»&tréi&ﬁm ether (ﬁ@#lé@”? was zdded to the
residue to turbiﬁity and t%e mixture wse eaelgd. The rogult.
ing so0lid wee filtered nmd ériwﬁ to eanﬁtant weleht in &
vecunm oven at 40%, Tt welghed 38 g, (787 recovery) and
melted et 117-181°, The filtrstes were dilnted with petroleus
ether to yield an edfitionsl 4 g, (B%) of solid which welted
st 100-110°,

8. pcetone-ether, l1-Chloro-B-igao-proprisminopsatsne
hydrochloride (470 g., m.p. 112-120°; prepared st the tnie
versity of warvland (%)) wss diesolved in 1.8.1, of boiling

scetone, The dleek solution wes holled under reflux with 89
ge of "harco® for fifteen minutes, snd filtered hot, The
'marcot was washed with 500-ml, of boiling scetone, The
conbined f1ltrate and woshing were diluted to turhidity with
anhydrous ether and cooled, The resulting white erystalline
s0lid was filtered, washed with anhrdrous ether and dried to
constant welght in 2 vecuum oven st 499. It weighed 350 g,
{7157 recovery) end melled at 120-1228°, Anslysis, cnleulatsd
for CqfigNClat €17, 17.7%; found, €17, 17.88, 17.54.
Attempts to process the mother liouorz produced sn oll that
eould nat'b@ 1ndu@eé'%a erretallize,

Ten graws of the solid, which melted at 120-52°, was dis-
solved in 10-nml, of scetone and the solution was diluted to
turbidity with snhydrous sther, The s0lid obtained melted
8t 184,5-5.5%,  fmalysis, celoulsted for Ca¥g¥Clt €, 48,00,
", 9.57. voundy ¢, 48,29, 48.,14; w, 10,08, 9,85,



CONDERBATIONS

The 1nhale~5ﬁ;gg~pro§y1aa1na§wneana hy*rahalide &mpiﬂfﬁé
in these condensations wes thet described in the 1ndiwiﬁaal
subsecuent aaaﬁians.-

8-pzinowBemethoxycuinoline was purchased from the Tinthrop
Chemicel Compeny, It wes distilled in an stmosphere of nitro-
gen from von Rrsun flaxks"iith‘ﬁxéa tubes st low pressures,
The bolling rsnge of the pra&unt,ﬂaaﬁnﬁad‘an the preasurs,
the height of the column snd the tempersture of the heeting
bsth, fome of the recorded bolling renges, with their
asccompanylng pressures and &ath‘taagaratﬂr@$'wurar

87-118%/2 mierons, bath at 138-180°

120-130%/0,5 mm., bath st 150-170°

140-160°/1,0 mm,, beth at 170-190°,

The once distilled product, whem recrystallized from
methanol (1 g. of basﬁ/ﬂ.&~m1. mothanol) ylelded e product
which melted at 49-50°, This product wer generslly contemi-
nated with some swall amount of an unidentified meterial whieh
czused the product to take on a parple-blaek eolor when exe
posed to air. B*ﬁ@iﬁ@nﬁ»&@ﬁhaﬁyﬁmi#aliwﬁ purified by this
method, v s, ‘however, 3&%15!;¢tery for most condensetions,

Tte ha&ogsneiuy as Qatiaataﬁ hy th& counter-eurrent extraction
process (5) uta aat-zg.‘ ,t artam-eelerwé, erystalline solid,
which melted at 49.5~KG,90 aaﬂ which waald not diseolor on

8. Ve wish to thank Dr. R, C. Flderfield for his kindness
in heving thiz analysis carried out for us,
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reletively long exposure to sir, wae obtained by s subseouent
erystallization from methanol, The refractive index of this
tvice renry&tnliis&é materinl a3 8 supercooled o1l at 28°

was ﬁga 1.878%0, Thisz quslity ueteriszl wsa used wvhen specified
in the follewing sections,

8-(8-180-propylaninosaylanino) -6-methoxysuinoline (#N~
1%,276) wes isolated by distillation in an stmosphere of
nitrogen 5t high vecunm from von Rrsun flssks with wide
tubes, The boiling range depended on the pressure, the height
of the column and the temperature of the heating bath, fowe
recorded boiling ranges, pressures, =nd bath temperatures weres

150-157°/2 microns, bath st 170-195°

185-170%/20 microns, bath at 200-210°

180-190°/0.5 =m,, dath st 220.2350°,

¥hen pure, SN-13,276 is a psle yellow, vizecus oil. Tt
darkens on exposure to sir, The pure materisl, d1stilled to
constent refractive 1#&6% ﬁ&ﬁdﬁgg*l.ﬁvaa, and gave the snelysisy
c, 71.1%; n, ﬁ;@g.? The tha@rqﬁieaglagg;ygis, recaired for
Cyafipniy0s 18 c,'ni.v#;“g, .02,

The matﬁ:ig; ies hygroscopls. ‘agen;prgpagiag r saumple for
snalysis, {t was ﬁiems&;ir’tqugébvéézﬁffrqﬁvtha st11), weigh
it and plsce it in the aaglytiealiﬁﬁakaakiéﬁ chambar ss
quickly as possible, & period of about five minutes wae

taken for these operstions in this easne,
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under reduced pressure, first under the vacuum of 2 good

water pusp, snd then under 2 wm, pressure to remove excess
solvents snd side c¢hein or side chain degrsdation products,
The residue was then distilled in a high wacunm, The fraction
which boiled st 110-160%/4 microns, which consisted mainly

of unrescted nucleus welighed 9% g, The Iraetion which holled
st 180-70%/7 microns (bsth t., 180-210%) which consisted
mainly of S%.12,£78 welghed 102 #ss which represented 2 yield
of 417 based on the cusntity of side chain used,

These first five condensstions ars outlined in tstle #!I.

The distillation of 8¥-13,276 from the third, forth, and
fifth condensations terminsted when the materisl started to
decompose and it was no longer possible to keep s high vecuum,
There wss present 2t this time 2 considersble residue, which
when cooled, formed » solid tar., The OW.1E,276 obdtained was
sowewhat colored and it was newan#aiy to redistill ft, #o%.
1%,276 from the second distillntion was psle yellow snd left
no sppreciable residue in the pot,

It was not possible to get = cusntitstive separstion of
aN-12,876 and uu#iﬁma by fractionsl distilletion, and the proe
duct s obtained was contsminsted with mmeleus, The product
was converted to ﬂhu manep@qaghatﬁ» The amount of monophofe
phate abtainqﬁ, and the ﬁiffieultr in purifying 1%, were the
means by which the purity of the 8§~IW,E?0 wes estimated, vor
this resson, we will 1ncluda the eanvgrsiqa to the monophosSw
phzte sslt and 1ts pufiriuutivm«hara.  2 cantinuatian of the

shove condensation 0111 be used as the @xaaple. riserepancies



TABLE VIT

CORTFNGATION OF 1-PROMO0-5-{80~PROPYLATNOPENT$KF BYDROBROWIDF
FITH Q.r4INO-8-VFTHGYYCUINOLINY T¥ BTRANOL

~ond, ride chain Tueleus f fN-.1%,0786
Ho. fource Woles Moles

I cﬁa“(ﬁ*k‘ﬁﬁgﬂﬁ(Cﬁa)s D77 D.XE 48

8 4 " 2,84 1.00 41

T “Q(”Wzg TRCE(CTg)e gm0 0,%0 3]

w * 4,10 4,12 8

» Eﬁ(fﬂw)gﬁﬁﬁﬁ(cwg§2 0.80 .50 oF

+ B0T
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TABLE VIIX

8« ( 5=l 30-FROPYLAMINOAYYLAMING) «8-HYTHOYYLUIROLINE
¥ONOPROGPHATE

{0}

cond. felt Formetion  PRecrystallisstion ' * N-17876-F frowm;

¥o, 7 from M@ P, folvent 7 W, P, R.IZBETE cide chein

fR-13276  °C
1 87 190-80  ethanol 48 18899 48 o
1T aK 18248 LI Y'Y 1ﬁg*§' 54 29
11T 27 185.6  wethenol 67 1*§E§— g7 21
v " 84 170D 84 8
v 531 1845 ethanol 51 1788 L) § 12

{8) The calte frow condensations T snd TT were
recryetzllized twice,
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ecual ueigﬁt'af gm-1%,278, Conseouently, in this First ex-
periment there wes too little pﬁosg&urza»gaié to form the dl
phosphete of RE-13,876; formstion of the monophosphate resulted,
The low yield in the fifth condensation wes due to the poor
cuslity of the gide chein,

L fLare ellosolve viifr, A solution of 200 g.

(0.89 aaia}"cr 1-drowp-f-1ge~-propylamninopentene hydrobromide
snd 122 g. (0.70 mole) of B-amino-f-methoxyouinoline tn 250.ml,

of fitgy yﬁfeani;a?llas&ivEuuatﬁig a&ntainiﬂg 190 g. (1.40
mnles)?et sodium Bcetate grihyﬁgntg‘yas boiled under reflux
for saiunfy $¢ﬁr§. The ﬁix@arw; i&i&h #p@@arad to be entirely
in solution, war poursd into 2,1-1, @f water, shersupon 8 blaek
o1l layer formed dDenesth the water layer., The mixture (p¥
5,0) was extracted with three 400-ml, portions of chlerofors,
ohe chloroform extrscots w&rm distilled to vield 113 g. (5&%
recovery) of unreseted mncleus which dalled at 115-120%/2
mnicrons,

The squeous portion wss made strongly bsele by the addi.
tion of sedium hydroxide solution en? extrscted with five
470-nl, portions of chloroforn, The extresots were digtilled
to yield 24 g, (347) of l-hydroxy~S-iso-proprlaminopentene,
whieh boiled at 70-80°/1 wm. Dry hydrogen chloride gss was
blown over the surfece of & solution of & sample of this
materisl in anhydrous ether until the solution no longer
geve & bazio test with moist universel indicator papsr., The
#0114 that had formed was recrystallized from ethsnol-scetone-
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ether, Tt melted at 98,5-9,5%, 3 mixture of this with
authentie lehydroxy-t-iso-propyleaminopentane hydrochloride
(u.;h 970@*33359) nelted ot ﬁ’?.M.!.‘ﬁo.

CONDFYEATION OF CRUDE 1~CHLORO.S-is0-PROPYLAMINOPENTANE
HYDROCRLORIDE WITH 8.A¥INO-8-NITHOYXYCUIROLIKE

In ethanol. 7This condensgation was run scoording to the
method of Rohrman end Sghonle (11), A solution of 107 g.
(D.% mole} of 1*0%19?9‘5ﬁ£38’??@pflﬁmiﬁ@?&ﬁtBﬁ@ hydroghloride
(mepe 4ﬁm§9°) and 5? é. (0.5 mole) of B-amino-8.methoryruino-
line (m.p. 59-§Q°) in 5@04§1' of atha#ni we2 bolled under
refln;‘for seventy«two hours, wshereupon the condenser wes
adjusted for downward distillation snd 300-ml. of distillate
wes collected, The residue wes made basic by the addition
of excess sodium hydroxide zolution and extrseted w»ith four
£00«ml, portions of ether, The ether extragts were dried over
enhydrous czleium sulfate,

fome orsam-colored crystzlline 230114 sppezred in the
dried ether extraets, These orystsls were zeprrsted wechani-
eally from the drying rngent, removed by filtrstion from sd-
hering licuid and dried, They welghed 7 g. snd melted ot
146-50°, 7The calefum sulfate wss removed by filtrstion from
the dried ether extrzot; the filtrate was concentrzted to
500eml, by Adistilletion, seeded and cooled In en iee~-bath,
the repulting solid wase removed by filtration =nd dried,

Tt melted st 121-27 end welghed 13 g. The ether wes distilled
from the filtrate; the residur wes dizsolved in 2.1, of ben-
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rene and 1.1, of benzene was distilled to rexove any woter
vhich =i{ght heve been prozent, The residusl densene solution
was teeded and cooled, The zolid thet formed wes removed by
filtration, Tt melted at 148-150" and weighed 10 g. The
filtrete wes distilled to yleld %0 g. (56% recovery) of
nuoleus which bolled w€ ii3Q2§éf§ sicrons,

?ha‘fbllaniég[ﬁvQQekde §rqwn¢'zk;§ the solid that formed
in the driaévethar‘extr§eta was the mbnakfﬂraehleridg of Pl-
15,278, . R

ls in sa&a;ua“salntibn of the séliérxayé a chloride ion
test,

2. 2 solution of 20 g. of the 20l14 in weter was made
besic and extracted with ether, The extracts were drifed snd
dietilled to yleld 10 g, of an oil which bolled st 199-90°/0.8
»ms This 011 was cenverted to s monophosphate which melted at
187,8-8°,

3. The solld, reerystallized from methancl.ether, melted
2t 151-8%, juthertic monohydrochloride of £¥-1%,276 melted »t
152-8%,

4. snalysis, esleulated for the monohydrochlorise of
BN-13,278, C;aHon¥y0°NCl1 C, 65,98; ®, 8,35, Pound, C,
84.01, 62.82; ®, 5.58, 8.51.

That this salt eould be formed from & mixture of gv-
17,278 and Iuchlerw~$ﬁgggrvrepylaaiuape&%ana wag shown by the
following experiments |

4 solution of § g. (0,025 mole) of l-chloro-f«isg-propyle



sminopentane hydrochloride in 20.ml, of water =as msde basie
snd extrected with ether., The extrscts were dried briefly
over srhydrous megnesium sulfste snd filtered, The filtrate
wos added to a solutiom of 7.0 g. (2.004 mole) of °W.17,278

in 2%-nl, of anhydrous ether, TIn five hours, some soli? had
apﬁg&reéi' &ftﬁr'fhrae weeks, the z0lid was filtered, washed
with ether, sn? drfed, Tt welghed 4.8 g. (54%) snd melted

at 150-2%, ) mixture of this with suthentic monohydrochloride
of FN-1%,276 melted at 151.2°,

In dioxsne. A mixture of 40 g. (0,2 mole) of l-chlora-f-
iso~propyleminopentsne hydrochloride (®m.p. 45#6@”) and 3% g,
(0.2 mole) of B-smino~S-methoxycuinoline in 200-ml, of puri-
fled éiaxmaé was bolled under reflux for seventy-~two hours,
*he mixture was entirely in solution whﬁﬁlbaiiiag commenced, .
rone brown suli&'ayp&&rﬁé ig twelve bﬁuré, sﬁd the ousntity
of the solld inereased furing the remzinder of the time, The
mixture ¥ss p@urg& into 500-pl, of ¥iter) the solution wes
made bagie by the additlon of exeess sodium hydroxide solu-
tion and extrected vith ?aaé £00-ml, portions of ether, The
extrscts ggrg‘afigé ovtn'&ﬁhyﬁr3ﬁ§ ealeluw mlfate, 2 fow
grame of erenmugaiﬁrﬁd erystals f@r&«d in the dried ether
@xtraﬁtﬁg; ?ﬁa aigﬁm&g’rﬁs tilt@égd'aﬁﬁ the filtrote wos dlg-
tilled to yield ﬁd g. (TB¥ raaava??)ipf'nualams which h@ilaﬁ
ot 110-20°/3 microns. %o EN-12,278 wee obtsined,

& mixture of 40 g, (0.2

mole) of lethloro-%-iso-propylaminopentene hydrochloride
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(m.p. ¢5~sa§), 79 g. (0.4 méla) of 8~au1§e-8-mathaxyauinoline
(m.p. 49-50°) and 50 g. (0.4 mole) of sodium acetste trihydrae
in 100-ml, of fifty percent cellosolve-weter was boiled under
reflux for sixty-five hours, The mixture was in solution &uring
the entire time. Tt wes poured into 600-ml. of water; and oll
leyer settled below the water. The mixture (pH 4.7) r-e ex~
tracted with three 300-ml. portions of ether, The extracts

were dried and distilled to yvield 60 g. (887 recovery) of
nacleus which boiled at 130-400/lmm. The acueous portion was
made basic and extracted with ether. The ether distilled from

the dried extrsets and left no aprreciszble residue.

In water. 4§ 250-ml. three-mecked flask, fitted with a
mechenicsl stirrer, e reflux condenser, snd & thermometer,
‘which extended into the reaction mixture, was diarged with 70 g,
(9.4 mole) of B-amino-8-methoxycuinoline, 40.0 g, (0.2 molé)
of l-ghdloro-5-isopropylaminopentesne hydrochloride (n.l§.
45-809) and 50-ml. of water., The mixture wes stirred and heateds

£ hours at 500 (inside t.)
1 hour at 800 "
1 hour at 700 "
€ hours at 1030 »

epnd poured into 500-ml. of hot weter, The solution wez made
acid to Congo Red indiecztor by the addition of concentrated
hydrochloric acid 2nd cooled to 109, whereupon S-amino-6-
methoxyouinoline hydrochloride precipitzted, The mixture wreg
centrifuged; the solld wss washed with BO-ml, of cold water,
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and ddssclved in 100-ml, of hot water, Fxeess sodiom hydroxlde
solution was sdded; the strongly slke=line sixture w:z cnoled
and extrected with ether,

The deeanted acaeous portion and the wishing from the
nucleus hydrochloride »ere made basie te Congo Red indiestor
by the sdiition of solld sodium zcetszte trihydrste; =m ndditionel
80 g, of zodlum scetrte trihydrate wos pdded ond dissolved with
etirring. eshe uffered mixture separsted into two laverrs, »
light-eolored upper ccueous lsyer, snd a dzrk olly lower laver,
The mizture wss extracted with one 500-ml, vortion of ether
to remove the remeinder of the unreseted macleusz, This extraat
w:8 corbined with the before mentioned extrzets containing
muelenz; the mizture wss “ried spd ~A{stilled %o recover 2% g,
of nucleus which bolled st 110-1209/0,% mm,

The scusous portion which atil; cont=ined a large oily
leyer, wns mrde str ngly baﬁié by tﬁe adiition of aaﬁigm
hydrexide solutiom and ﬁhé #lkaziﬁ& mixtu§a u@& extreeted with

10

fonr 256-a1¢ portione of ether, %h% @ﬁtrsctﬁ were dried over

anhydrous potassium c:rbomite, the mithﬁeiﬁwm‘fxliﬁreﬁ and the

19, A bloek emulsion formed between the ether znd water lsyere,
This vxs removed during the first extraction and filtered by
saction. 2 thin lsyer of blsek tar remzined om the filter
peper, The filtrste wsx added to the 2ouecus porti-m for
sabaecuent extrsetions, The tar wns soluble in chlerofors,
when the previous extractions were mede with ehloroform, this
tar wes tr¥en up. It wrs belisved thzt the ter was the materizl
that decomposed vhen fF-12,278, extrected with chloroform, wss
d1stilled, VWhen BF-17,878 wes extrected with ether, rnd the tar
wze rewoved, the gN-1Z,278 distilled without sny evidence of
decompozition, lecving no eppreciadle rezidue.
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ether wns distilled from the Piltrete, The restdue ®»=s distilled
in en stwosphere of nltrogen from = 100.ml, vom Wresun flesh under
reduced pressure, first under the wvacuum of 2 pgood wster pump

to remcve exce~s solvents and then nunder the vrouum of & "yvsen
01l pump. There wes obterined first ~bout F g. of l-hyfroxy.
Beigo-propylazinopentane bolling st 90-1109/1 mm, followed by

34 g. of BN~-1%,278, boiling =t 180.90%/0.% mm, The 88-17,278
wes redistilled from 8 100-ml, vom Praun flask snd ylelded

30 g, of product (507 baced on the s=ide chain) which boiled

at 158-62°/2 microns (bath ot 2109),

The BN-15,276 was converted to 27 g, of fM.13,278.5, This
product melted at 187-8%; after it hnd been reerystsllized from
methznol, it weighed 31 g. snd melted st 188,5-189,5%, jpnalysis,
ealoulnted for C pHonNz0-BxPOgt C, 54,1%; ®, 7,89, Fevaﬁé
Cy 58484, 54.05; W, T7.58, 7,52, The 31 g, of £W-1%,778.5 repre-
sents g yleld of 787 from 8¥-1F%,278, =nd éﬁﬁ from side ehrsin,

In & similer experiment, im which 402 g. (2.0 moles) of
1~¢hlaru~&¢;gg~pr@§yla%anap@gtanﬁ hydrochloride and 70 g.

(4.0 moles) of S-amino-8-methoxy uinoline were uged, the yield
of once-dlstilled SN.1%,278 wos 204, This wez converted into
f8,13-278-5, which after two rocervetallications frem methenol,
melted et 198,8-199,5°, »nd represented » yleld of 63¢ bysed on
£N-1%,278, snd 37 bosed on zide chain, Anslveisy © = 54,28,
%4,24; H, 7,59, 7.7%, The inhomogeneity of this sample ng eati-

b ¢
mrted by the counter-current extrsetion rrocess (5) wee o % pe 1}l

11, ¥Ye wish exprssg our theanks to
his kfnﬁn@&st?ﬁ heving thisz aﬁalyaggfgg;% éﬁcéuglggggégfa for



CONDFNEATIONS OF PURIFIED 1-CHLORC~5-120-PROPYLAVINOPFNTANE
HYDROCRLORIDE WITH 8-ANTHO.B.METHOYY(UINOLINF IN ACUFOUS ¥FDIA

In all of the follewing condensatlionz, purified materizls
were used., The l;@hlﬂrﬂﬂ5ﬁé§2ﬁ§?ﬁﬁ!1ﬁmiﬁ@§ﬁﬁt&Bﬁ hydrochloride
selted st 120-850, The Beamino«8.methoxycuinoline melted at
49,5-80°, The condensatlon techniune employed in 21l was
the zame, The ratic of side-chsin to nucleus to water, with
one exception was constsnt, An eéxsmple of one eondenszetion
will suffice for them sil,

b 250-ml. three-neciked flask, fitted with s mechanieal
stirrer, a reflux condenser, snd a thermometer, which extenfed
into the resction mixture, wns charged with €6.86 g, (0.40 mole)
of Gesmino-f-methoxyquimoline 40,0 g. (0.20 mole) of lechlore
5ﬁ£ggygropy&waiaﬂpénxanﬁ hydrochloride snd 50-ml, of water.

The mixture wes stirred end hented at the specified tempera-
tares for the specified lengths of time.

The methods of procersing the condensa'ion produets vorled,
Exzaples, srrenged in order of increcsing efriciency, z2re given
for esch wethod as continmuetions of the sdove condensation.

Hethad £, The condenssztion melt wes poured into 450-ml,
of het'éatér,jthm’f;aag was ﬁinstéutiuh £Q0wnl of hot water and
the rineings were added to the msin portion, The solutlen w:rs
mede acid to Congo Red {ndiertor by the sdiltlon of coneentrrted
hydrochloric acid, end cooled to 100, whereupon the hydrochloride
wne removed by filtr&tim& {or centrifugstion) and weshed with
50 wl. of ice-cold watsr. The mucleus hydrochloride, dissolved
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ia hot water, »ss made basic by the sddition of excessz sodium
hydrozide solution; the nucleus wss extrzeted from the slkeline
mixture with three 200-ml. portions of ether.

The combined filtrate snd wsshing from the muclens hydro-
chloride wes made Dasic $o Congo Red indlestor bw the asddition
of sodium scetate trihrﬁraté; an sdditionel 80 g. of sodium
seetate trihydrate wae edded and dissolved by stirring., The
mffered mixture separsted {nto two layers, sn upper lighte
colored acueouns layer, and 2 lower dzrk orgsale lesyer, The
mizture waz extracted with three 20%-ml, portions of ether to
renove the remeining unrezeted 8e-zming-S-methoxyouinoline,
gome solld usually precipitated during the extrsction; it wes
than neceszary to filter the mixture to permit a elesn cut
seperziion of the ether and mquecus lsyers, The ether extracts,
combined with the grevi@anxy'ubtainﬁd &&5&% extracts contrining |
nucleus wers dried snd distilled to recover the unrescted Besmino-
L m@tﬁaayqniaaliae.

The solid (4f 1t had formed) was sdded to the buffered
aruecus portion. The mixture wos hested to effeet solution,
and made brsic by the sddition of exsess sodius hydroxids
solution, The slkaline mixture‘:as'aa?ﬁgé to effect 5 comnlete
conversion af unrascted 1*@h1§?ﬂ@5ﬁ&£&ﬁﬁrﬁ?Fl%%iﬂﬂﬁ&ﬂtﬁnﬁ to
Qﬁ&ﬁ%ﬂﬁ#@ﬁ?l?ipﬁtiﬁiﬂﬁ, snd extrncted #1th‘£aar 4Gﬂ~m1« portionse
of ether, The tar was removed ae mentioned previously., The
ether extrsets were weshed with two Z0e.ml, portioms of water,
dried over ﬁahyaruuazuﬁleiﬁg sulfzte, and filtered; the ether
was d1stilled from the filtrate. he Tesidus wes distilled
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under sn stmosphere of nitrogen, in 2 190-ml, von ®reun flsok
gt reduced pressure, firat under the vecuvunm of & good wrter
pump, then st 0,8.1,0 am, prevsure. There wrs obtsined Tirsg,
erude ¥W-igo-propylpiperidine, boiling below 40% st ~bout 0 wmm,
pressure, then a trsce of lehydroxy-S-isg-pronylerinopentane
boiling somewhere betveen 89-100% at 0,%-1,0 uma, and finally
PE-1%,278 4istilled without spprecinsble deseomposition, 2: o
pale yellow oil, There wus no appreciable reridue,

wethod B, This is'g varistion of method 3 wheredy the
hydrochloride of B«smino«8emethoxyrulnoline wes not filteresd
but wes convirted to Seamino-~f8.methoxy-uinoline which wes ex.
tracted,

The melt wss poured into 450-ml, of hot w-ter; the Clask
wes ringed with 50 wl, of hot water znd the rinsings were 2dded
to the moilih portion. The mixture was seldifled with 3% ml, of
concentrrted hydrochlorie zeid, tuffered until besle to Congo
rRed indicator Yy the adﬁztiaa~et,aaﬁ1&m'§eetate trihydrste,
vhereupon an additions) 80 &. of sodlum scetste trihydrste wes
sdded snd dissolved yy stirring, f@n ffered mixture wes
extracted with five 200-ml. pertions of ether to remove the v
rescted BeswminowB-methoxyuuinoline, The sxtracts were Jdried
and dizt1lled to recover the unreacted mucleus, The Wffare”

scueons portisn was treated in the ssme menner 23 in method &,
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Wethod C, This was & viristion of method B wheredy the
unrescted S.cmino-G-methoxyouinoline was extrooted from the
buffered acueous condensation products with bensene in place
of ether., 1In this method the extraction was earried out at »
higher temperature thus grevantiag‘tha tgvhhl&anmmprﬁexyitan
tion of no&iﬁ during /the axtrmetian., Ta 81l other respeots
mmthmﬂ c wes {dentic=1 uith method B,

The purity of the aamxinaasmmatnmxyauianltnm recovered
snd the sn*lﬁ,z?s obtained was est&matﬁé by the rnrraatiru
index. Ry asmuming the mucleus and £N.17,878 were the only
eomponents present, the compopition of sny fraction of knawn
refrective index could he sbtnined from figure T,

The experimental detsil of the condensations of lweMloro-
S-iso-propylaminopentane hydrochloride {m. p. 120-132°%) with
8-amino-8-methoxycuinoline (m. p. 49.5-50,0%) 1s summorired
in table IX.

The crude K-iso-propylpiperidine from the 60, 70, 20 and
90° condensstions was redistilled, The boiling points, 1n
thet order, were 148-9,8%, 147,5+0%, 148-0°, 149-50°, ey
ned n®H 1,4447, 1.4454, 1.4451, 1.4447.



TABLE IX

CONDFREATIONE OF PURIFIFD 1-CHLORQ-5-1s50~-PROPYLAVIROPENTARE 4YDROCELORIDE
YITH S-AMINO-8-¥FTHOVYCUINOLINRF IR ACURQOUS WFDIA; TIWE,
TEYPFRATURE AND CONCERTRATION VARIATIONS
Cond. Time Temp ¥Yethod of ¢ PN-13,276 nﬁigg- 4 Reetd ngg Tuc- ¢ Orude ¥
from: j=o-proprl-

¥o. Ars. %¢ rroecssing £ide ?nc£3)13,27ﬁ ﬁucleus{b) leus viveridine
chain leus

5 =
vII g 59107 A 67

6  10%
XITI 6 103 A 63 80 1.5792 79 1.867¢
IV 10 108 4 67 85 1.570 79 1.6690
XV 12 €0 B 19 44 1.5842 87 1.8275 50
XVI 12 7 B 35 46 1.5840 7% 1.6692 29
YYII 17 20 R 59 70  1.5830 86 1.8670 20
XVITI 12 90 B 65 76 1.5792 25 1.8890 10
YIY o1m 8 c 70 79 1.8900 76 1.6599 14
X 24 80 c 78 78  1,5798 82 1.6¢88 8
X¥XT 20 80 c 78 81 1.5 8% 1.6718 8
wxrir 59 83 c 81 80 1.5785 83 1.8684 3
i e w0 c 47 T 1.5786 @5 1.6845 40

(2) vPercent £%¥-13,276 from nucleus is bssed on the smount of Sf-emino-
f-methoxyruinoline that was not recovered,

(b)) vereecnt recovered nucleus 1s based on the amount of R-smino-f-methoxv-
~u1inocline that weg not transformed Into the £¥-13,27¢ obtsined,

(¢) This condensation employed 0.2 mole of side chain and 0.2 mole of nucleus.
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ATTFMPTED PREPARATION OF 8-(5--HYDROXYAMYLAMING)
-6-METHOXY CUINOLINE

frial 1. 2 suspension of 0.2 g. of platinum oxidel® in
20-ml. of anhydrous ethesnol was reduced by hydrogen in - low-
pressure hydrogenation ap-zratus (1). A solution of 35 g.
(0.2 mole) of 8-am1no~8~methoxyquinaline and 20 g. (0.2 mole)
of 5—hy§roxya&utaﬁéll§ in 50 ml. of anhyérous»gthanal was
added and rinsed in with 20-ml. of anhydrous ethanol. The
mixture was shakién under two to three stmospheres pressure
of hydrogen until the uptake of hydrogen ceaséd. In twenty-
four hours, 0.19 mole of hydrogen was absorbed,

The catalyst wass removed from the mixture by filtrstion
and the liculds were distilled under reduced pressure., After
removal of the ethanol, there was obtained 24 g, of licuid
which boiled at 80-100°/1 mm. and 29 g (82¢ recovery) of
8~aminc-&-aathu&yuﬁineline, which boiled st 110-20°/1 mm.

The fraction which holled at 80-100° was carefully
ffactionate& under reduced pressure through & one-foot
modified Clasised column to yield 14 g. of liocuid which
bolled at 95-7°/1 mm. Tt had n®) 1,4506. 1, 5-dihydroxypensene
has ngg 1.44599,

12 The platinum oxide was purchased from the Ameriecan
Platinum Works,

12 we are indebted to Dr. ué F. Woods for this semple of
5~-hydroxypentanal., It had n%<? 1,4515, and boiled at 64-6°/
G'Mo See (19) »
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Trial 2. A mixture of 20.4 g. (0.1 mole) of 8-amino-
6-methoxycuinoline. and 30 g. (0.3 mole) of 5—hydroxypentan&l¥é
in 150«ml. of &nkyﬁrona athanmlband,z g, of éedium acetate
wes added snd the mixture was shsken under two to three
atmospheres of hydrogen. In farty«fonr hours, only 0.026
moles of hydrogen was absorbed, so the reduction was abandoned.

Trisl 3. B mixture of 20.4 g. (0.1 mole) of G~methoxy-
B—nitroqu£noliﬁa, 30 g. (0.3 mole) of 5~hydraxypentanal,15
2 g. of sndium acetate trinydrete and 4 g. of Runey nickel (11)
in 150 ml. of snhydrous ethanol was shaken under two to three
atmospheres of hydrogen., The mixture becezme warm when reduc-
tion commenced; in fifty mimutes, 0.3% mole of hydrogen was
absorbed. The rate of reduction then decreased considerably,
and In the next twenty hours, only 0.1 mole of hydrogen was
absorbed.

The catalyst was flltered and wsshed with 10-ml. of
ethanol. The combined filtrate and washing were heated to
boiling and 8,4-ml. (0.1 mole) of concentrated hydrochloric
geld was a2dded., The mixture was cooled in 2 refrigerator

overnight. The orange crystals that had formed were removed

by filtration,washed with 10-ml. of cold ethanol and dried

14 we 2re indebted to Dr. ¢, F. ¥oods for this sample 05
5-hydroxypentrnal. It had n2P 1.4515 and boiled at 64.6°/
-7 mm. See (199
6-methoxy-8-nitroquinoline was purchased from the Winthrop
Chemical Co. _ After recrystallization from ethanol, it melted
at 160-160.5°%.
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to eonstant welght in o vseunm oven st 40°, Thev weighed
5,7 g. snd melted ot 329~4°§.;-Séawineuﬁ*methaxymuinalina
monohydrochloride melts st 225-8%2, A mixture of the product
with B-smino-8-methoxycuinoline monohydroehloride melted nt
283.5%,

The filtrate from the A-amino-8-methoxy-uinoline mono-
hydrochloride waz baiiéﬁ under reflux, 1l.,%-l. of scetone wae
added so that the @ixtnge w8 s 3u3tvtmr%1d~a@ reflux tempersturs;
the tarbid mixtare was cooled in & refrigerstor overnight.
The red-btrown erystsls that had formed were remeved by
filtretion, wsshed with scetone, smd dried to comstont weight
in s vsowm oven at- 209, !k#g,ﬁeisheﬁ 8.2 #. 2nd melted at
187-90°, They were dissolved in 100-n1, of ethanol; the
solution was filtered hot, The filtrate wes cooled to yleld
4.3 go of red-brown eryst:ls which melted st 190.1°, an
sdditional reerystzllifirstion from ethsnol 414 mot chsnge the
melting point., Analysist C, 82.8%, 62,97; B, 6,88, 6,85
nentrsl euuivslent, 394, 398, 8-(B-Hviroxysmylamine)s
f-methoxycuinoline hydrochloride recuires for CyaNoyWp0,Cl:
Cy, 60.7; %, 7.18; neutral eculvalent, 287,
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SALYS OF 58-13,276

The mono and di hydrochloride asnd hydrodromide, the sulfate,
disalfate, oxslate, snd 41 primery phosphote s2lts of EN-13,878
were prepsred in the following manner:

To » selution of 9 g (0,07 mole) of EN-13,278 (ngg 1.5787)
f{n 20.ml, of ethamol waz ndded the re-uired amount &t{meia,
shereupon the solution deerme warm. On cooling the solution,
erystals formed (in some cases, serstbhing the inside of the
eontoimer with a gloss vod was recuired to induce erystellise-
tion) snd arystallixst;an wag promoted by cooling the mixture
in a refrigerator overnight, The saltinct had erystrllised
weg removed by filtrationm by suetion, washed with ether, znd
dried to constint weight in & vacuum oven at 400,

Fttempts were mede to prepare the mono and 41 scetste
and lzotzte by the some method. The sslts did not erystallire
fro= solution even on prolonged eooling,

The monohydriodide of $N-13,278 was prepared in the follew-
ing manners

To & solution of 5,07 g. (0,018 mole) of the monohydro-
chloride of B¥-15,276 (w. yuk1§$~3@} in~15~m1. of water was
adéeé‘ﬁ.éﬁ 4 (3.&15 Q¢1€5 at'anaiytiéal grade potsssium iodide
in S-sl. of weter, The resulting wixture, which partislly
erystalliized, wng hmﬁtgé%dt &Qﬁ,vﬁﬁﬁ‘uinatyufifa percent
ethanol waz 2dded until » complete solution wess effected,

The zolution wns cooled until crystallizstion commenced;
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ery&tallization was promoted by coocling the mixture in a
refrigerator overnight. The resulting solid wes removed by
filtrztion by suction, and dried to comstant weight in =
vacuum oven at 50°,

The preparation of these salts is listed in table X.

The mone and 41 hydrochloride and hydrobromide, oxalate
and mono hydriodide szlts were recrystnllized from ethanol.
The melting points were not improved aprrecisbly. The
recrystallization of the sslts is tabulsted in table YI.
Their anslyses are listed in tabie;xil.

From the smount of szlt not recovered in the recrystalli-
zation with ethénql, 1&.;fthat remaining in the ethanol, the
solubility of tnq sz2lt in ethanol was ezleulated.

To be assure& tha£ & saturated solution was obtained when
determining the solubility of the salts in water, 2 slight
excess of the salt was dissolved in water at 20°. The
solution was seeded and allowed to remain at 25° overnight.
In ezch case; s trace of s0lid had crystsllized.

The pH of the solutions was determined with a Beckman
PR meter, laboratory model @, iith 8 glass electrode and a
saturated ceslomel eleetrode,

The solubilitles and pH of zcueous solutions are listed
in table XIITY.



TABLE X

DREPARATION OF SOYF SALTE OF 5N-1%,278

tcid sdded ¥ane of f2lt Color
raslity tunantity
Ee 8Ce
20,27 Hel 5,482 0,02  wonohy'rochloride tan
L 19,2 0,08 Mhydrochloride orange
18,87 HgRr %9 7.0%  Yonshydrobromide tan
" 17.4 0,08 Mhrdrobromide orange
887 H.T0 . 1.2 9,08 gulfate brown
® Z.08 D05 5 1fut > 505 e :
2 2 pleuifat> re?ayi?wn
anhyd, oxalie 1.25 3,27 nxslste vellow
" 2.7 3,08 Movelste vollow
G AP0 G.90 02,08 Tiphosphate oranes
{mole)

*T =01 — vonohydrioiide srey-white



TABLF XI

RECRYSTALLIZATICN OF SO¥F BEALTE OF OR-17,276

falt
vounohydrochloride
pihvdrochloride
wonohydrobromide
pihydrobromide
Axslste
wonohvdriodide

zolvent © Recovery

85¢ ethanol
"
@
"
"

ge8d athenol

87
aa
89
4
78
78

¥, ®, 70

1598

18-8 4
sinter 218

168.7
22857 4
18]
1878



TABLE YII

ABALYCIE OF BOME TALTE OF €N-13,278

aglt raletd for
1-mcl CyaMoglig0 HC1

28 Loy § Cl$527§5G £HCL
lenmp Cyafgnlia0 WBp
B-TRP Cyplonli.0 2HBp
Oxslete  C)qW.nN,0 CHO

(Rg0f

1-n1 CyaBonl,0 HI

Theory

A
65,68

BT,

58,58

48,87

82,87

41 PG

n
8,85
.80
7.28
8,71
8,29

L

round

In
84,17
64,44

B7.78
87.94

8,49
88,57

47.1*
468.8%

67,54
62,57

50,00
D8R

¥
8,52

B.28

TeTR
774

7.48
7.86

2,58
8,490



TABLE YIIX
pH and COLUBILITIES OF SOWF CALTE OF ER.13,278

felt folublility im  “folubility pR of a-ueous sgoln,

98¢ ethsnol in
st 8% water at 20°
l.101 D008 g, /ml, D012 g /ml, 8.,9% {2=2t, roln,
st 100 st 179)
tegrl 2,017 » D50 " .00 {7 g./9% m1,)
l-pRr .00 ¢ 0.0088% ¢,/ml, ©,40 (aat, soln,
nt E0 et ©0%)
:?_m ﬁ,ﬁ?ﬁ " QQI.U " 1 1@3 L
Drslete 0,045 v TH48 » 8,30 ”
1«BT . 0088 N,0088 » 8.4% "

{"%Cethanol)

l-8.70,; 03,0025 g,/@1, D087 " 2.10 "
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FALTE OF SR.12,8278 FROW UNDISTILLED ER.1%,078

¢ numdber of methods were tried in an sttempt to orepsre
¢ pure salt of £N-173,278 without previously distilling the
free bose, The cperstions of esch through the condensstion
end extrection of excezs nucleus were the ssme in each ense,
snd one exsmple will saffice for them sll.

$ melt of 0.2 mole of 1~ah1éra~5f3527graﬂylaaingyentaﬁs
hydrochloride (ms P. 120-2%) and 0,4 mole of B-smino-8-
methoxyouinoline (m. p. 42,5-50.,0%) in 50enl, of water was
stirred and hested at 800 (inside t.) Tor twenty hours and
2t 1039 (inzide t.) for four hours, The condensation pro-
duets were poured into 200.ml, of water; the p¥ of the re-
sulting solution was 3.8, Tnough consentrated sodlum hydromide
solution wvrs added Lo the aixturs %o dring its o to 4.5 =nd
then sodium seetete trihydrste was odded until the pH wesz 5,0,

The mixture, shich then contrined a considercble amount of
derk-brown oll, war heated to €5° snd extracted st that
temperature i&ﬁﬁ}?aur‘ﬁﬁgymla gﬁrtiéﬁ&,@r‘hﬁnzﬁa@ to remove
the excess nuclens, ~fhe.b@na@ns extracts were washed with
one 20-ml., yoﬁtien'q{.hat_ﬁwtﬁt.aﬂﬁ the scueons lasyer wss
added to the extracted &a§e9§§ ga&utién. The benzene
extracts were ﬁrie&?évai'gnhyéééms magnesiom sulfste ond then
distilled from a von Rreun flask with wide tubes, pfter the
benzene was romoved, Sesmino-8-methoxycuinoline distilled st
120-40%/0,% mm, 'The recovered nucleus welighed 385 g,



&7

The combined scueous portion were procersed in 2 veriety
of wsys, ¥Fach will be deserided s2 2 continustiom of the

ehove condensstion,

Preperation of oN-17,076.5 from £N-1%,276
obteined by extraetion only. The aoueous portion war made
basic by the zdd4tion of 40 g. of fifty percent =odinm
hydroxide sclution snd extracted with four 200-ml, portions
of ether. There was ¢ smell smount of blesek emulszion hetween
the lsyers when this extraetion wee carried out, The emnl-
sion layer wrs rewoved during the first extrsetion snd
filtered Yy suctiony the filtrate w2z adifed to the water layer
for further extroetion, 4 very thim lsyer of dlack tsr re-
mained on the filter paper.

The combined ether extrscts were wrshed with three 50wml,
portions of water and dried over anhydrous mognesium sulfete,
The cth&r was removed froa the tilterea anhydrous solutfon by
diztillati@n oa 8 staan bath. !hﬁ r‘ﬁiﬁna was tramsferred
to a lﬁﬁmml. Frleaneyer flask, #fﬁh&ﬂ in with & small smount
of ethanol, and cooled, It weighe@ 67.4 g An slicuot
(ce 0.5 g.) was 2lssolved in sn excers of stanlard ¥/10 hydro-
chlorie zcld snd baakﬁtitrst@ﬁ with stendsrd elksli, The
sharpest bresk in the ml, alkeli vs. pH curve (Pig. 9)
oocurred st about pN 6,8, Prom this titrstion the smount
of base in the residue wzs caleulsted to be N,176 moles,
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The base was then dissolved in 550-ml. of ninety-five
percent ethenol in s flask proviéﬁd with a stirrer, 2 reflux
condenser, snd a funnel for addition of scid, The mixture
was stirred =nd boiled umder reflux, while s solution of
17.0 g. (0.178 mole) of eighty-five percent phosphoric zeid
in 20 ml. of ninety-five percent ethsnol was e2dded over s
period of about five minutes, TYellow erystels of the monoe
phogsphste soom apreared; the mixture waz hested under reflux
for fifteen minutes and allowed to cool with stirring for en
hour. It was finally cooled with ztirring in sn ice-bath
for two hours and then filtered, The ysllow eryst-ls were
washed with Fl-ml, of lee-cold ninety-five percent ethsnol
and dried to constent welght in » vacuum oven st 50°, They
weighed 57 g. and melted st 186,5-188%, Anelysis, cslculspted
for CygHanlgd HaPOs: €, B4.13; W, 7,58, wound: €, 53,89,
58,82; ®, 7.74, T.93, The yicld was T14 based on elther side
chain or mucleus.. 1

¥ethod 2, Preperation of the monohydrochloride of
eN-1%,278 and its pnrifiégtian. The combined arueons portions
were allowed to cool. Thm5manauyﬁrachlaride of e¥-1%,276
gtarted to erystallize aé éﬂ”,‘én&‘tha erystellizetion wse
completed on cooling the mixture in 2 refrigerator overnight,
The light-grey solid was removed by flltration by suection snd
preszed dry on the funnel, After drying in & vsouum oven at
400 for twenty hours, the #01id weighad ¥/ g, znd melted at
141-8%, with previous simtering at 100% It probedbly still
contrined some molsture. Pare hydrochloride of £N.1%,076 melts
at 152-%



The black filtrste (PR 4,7R) wes mede strongly desle and
extracted with three 190eml, portions of ether; the extracts
were dried over snhydrous megnesium sulfete, The ether wae
distilled from the filtered, dry extraets snd the rezidue
wes distilled im an atmosphere of nitrogen from 2 100-ml,
von Brsun flzsk under reduced pressure, There was obtzined
0.5 g. of W-iso-yropylpiperfdine which boiled below 40°/20 am.,
legs then 0.5 go of l-hydroxv-8-igo-propvlzminopentsne which
boiled st 80-309/0.5 m=m. 2nd 4.4 g. of 8H-1%,978 which boiled
at 170-90°/0,8 ms. The S¥-13,978 and u’) 1.5780.

The following attempts were made to purify the monohydro-
chloride salts

£+ Ten grems of the selt, dissolved in S0-nl. of tolling
absolute ethanol, wee filtered to remove 3 smeall smount of
suspended inorgenic materisl snd cooled in sn fce bath, The
grev-whilte crvstalline solid thst had formed wes filterad,
washed with amhydrous ether, 2nd dried ﬁ@ conetent welght in
8 vscuum oven ot 40%, Tt weighed 7.0 g. and melted st 150-1°,

Pe Ten grems of the selt, dissolved in 50-ml. of hollting
methsnol wes cooled to 20%, end diluted with 20-ml, of enhydrous
ether; the resulting turbid mixture wrs filtered. The filtrnte
wes diluted with 100-ml, of anhydrous ether snd the mirture
was cooled {n = refrigerstor overnight, The resulting solid,
when dry, melted at 151-2° and weighed 6.7 g,

Ce Ten grams of the =2alt dissolved in 40-ml, of weter
at 80° waz cooled 4in =2n ice beth, The grev-white golid thot



hsd formed, wes filtered and dried in s vseuum oven at 450
for sixty hours, Tt welighed 8,4 g. and melted st 149-50,50,
Method 3, Preparation of SN-15,276-5 from the filtered
monohydrochloride of EN-1%,276, The combined acusone portions
were allowed to cool, The monohydrochloride of £W-13,876
storted to erystsllize at 509, snd the crystnllizetion was
completed on eooling the mixture in & rmrrigeratar overnight,
The light-grey 20114 wae removed by filtrstion by suction,
presred dry on the fuanei, snd éiz#alvwd in £200eml, of wetsr
at 50°, » solution of }0 g. of sodfum hydroxide in 20-ml,
of water wrs added; the strongly slksline wmixture wss treated
in the manner outlined in method 1, ~AW-13,278 wss obtrined
in 70¢ yield (besed on either aide chain or nucleus) &s s
pale yellow finely erystslline solid whiahﬁwéikmd at 18%,%.95°,
¥ethod 4, Preparztien of #§-13,876-5 from the filtered
monchyériodide of £¥-1%,276, The eombined scuecus portions
were hested to 852, snd & solution of 6;£'u61¢ of potssslum
lodide in E0-ml. of wnter was added, 2 large rmount of darke-
brown, seml.scolid materiel settled out of solutioh, lesving
a8 clear orsnge upper acueous layer, The mixture woz bhotled
under reflux, vhereupon 100.ml, of ethsncl was 28ded to effect
solution,. The mixture wss cooled in # refrigerator overnight.
The monohydriodide eame out of solution e2 en oil, which
ervetallized on cooling, The resalting teom 2011d was removed
'hy filtretion by saction, pressed dry on the funnel, snd



¥

dlgsolved in l-1l, of wrter ct 0%, # szolutiom of 19 #. of
sodium hydroride in 2Neml, of water wes »dindy the cnolegd,
strongly slkeline mixture wrs trerted in the menner outlined

ir method 1, B8N-13,878 wes ohtsined in 717 vield (besed

on efther side chain or nucleus) s & vellow, finely crystrlline
£011d which melted 2t 198-8°,

Teo identiesl cheek ransg, exnployed 0.4 mole of lechloro-
E~1g0-propylaninopentsne hydrochlorlde (m. pa 170-2" gnd 0,2
mole of S-cmino-B-methoxy uinoline (m.p, 40,.8-%0,0°) were
mede secording to the procedure putlined in meth 4 5,
fH-12,276-5 wer obteined from esch, ss & pele.vellow-finely
erystzlline solid which melted ot 159.90°, The viel’s, bosed

on either slde cheln or nmuelenus were 89 snd 717 respeotively.
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1l-Chloro-f=lisn-propyleninopemtene hy@raﬁhi@riém wee PG
pered by resotion between l-hydrexy-E«iso«prepylsminopenteone
nydrochloride znd thionyl chloride. The best medium employed
for this resction was petroleam ether (80-100%),

l~Brono-fiel so-propylaninopentane hydrobtrowmide was cone
densed with B-anino-b-methoxyeuinoline in bolling ethsanol to
yield a cuantity of 5R~1§£?§ gerrgaguaﬂing to 5@~&G€ of the
exleulated asmount, | o

zuﬁh1erﬂ~%g;g§¢y¥éﬂrlanin@p@#&%&&iﬁ?ﬁf@&hl@rﬁﬂa »ay Cob-
denned with &numinouﬁwﬁethamywaanaliﬂs ine vmri@ty af media,
th@ most effsotive a! wﬁi&h iaa !ﬂti?a & &&u&y of time, teaper
sture and coneentrztion wvaristions ahareé that the optinus
conditions were as followss

4 melt of 1 mole of lechloro-S«fzo-propylasinopentone
hydrochloride end 2 moles of ana1&9«$~m§£haquuin¢11ﬁa in »
smell amount of water waz hested st 80° for twenty hours, snd
then st 103° for four hours,

The condensation products were best procassed in the
following maoner:

The melt wes poured iuto s swall amount of weter and the
solution was Muffered st pf %55 the Puffered mixzture wee hested
to 80° and extrscted at that tempersturs with benzene to re-
move excess nuclems. The acueous portion was trested in efther
of twvec waysg

1. The solatior was made beslc and the liherated i
12278 wos extracted and distilled, Tt wea obteined in 804



yield (based on thhar»siﬁm~ehaiu or nucleus) 2 o pale-
yvellow vizoous oll, ﬁailzngvse@éaharg between 180-90%/%
microns~l wm,, having, 1f pure, n§? 1.57496, 2 solution of
this in ethanol, when treated with the required amount of
phosphorie aseid, y&e&éaﬁ the monophosphate of £N-1%,278
(mepe 183-90%); the yield was w of the osleulated smount,

Ae. The smzatian was cooled, vharmﬂgoa the monchy/ro-
chloride of 2W-1%,278 precipitated, This solid was ramovwd
by filtration and dissolved in water. The solution wes made
h&#&é, an@ftkﬂ 1iberated E£N-13,876 was extracted with ether,
The residue, remaining after distillation of the ether, war
a1ssolved ia ethanol, This solution, vhen treated with the
reculred smount af.g&a@pharie‘aaié'yiéi@ed the monophosphate
of gN-13,876; the yleld was 707, bosed on sither the side chain
or nucleus,

ﬁf‘ the salte of Wg-ml&, £78 %ha%t were prepered, the meno
and 41 hyﬂrnahlaridn a&& hy#r@h@emiﬁa anﬁ mono phosphate and
hydriodide wmrt ‘the: ha;y aaea that qmre ﬁbﬁain@& in good
yields,
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