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The prepuration ot o gninolizle and guinoline N-oxide annlug of chloraniphenicol in which the 2-dichlorom-et-

avido-1,3-propanediol side chain is attached to the 6-position of the quinoline ring systen is deseribed.

The pr-

Ihreo confignration of the side chain on the andogs stindied was established Dy the preparation and compirigon of

hoth pL-threo and vi-erythro derivatives, the assignment vt vonfignration being bas
The results of i v/tro and 7o o/ro antibaeterinl and antilungal sereening are also presented.

stindienl syvstens.

The chiemical stability of chloramphenicol,® asg well
as the relative ease with whiel the 2-amino-1,3-pro-
pancdiol side chain ean be attached to varions aromatic
systems, has made this antibiotic a popular candidate
for modification stndies.  Although a large number of
analogs of chioramphenicol have been preparved aud
studied In biologieal zystents, =pecific structural re-
quirements for maximum antibacterial activity have
not been fully determined.  Comparison of the refative
activities of various analogs sugpests that optimnm
microbiological activity may bhe dependent on the
presence of a flat surface (phenyl moiety) with ain clec-
trot-riclt =ubstituent in the pera poxition. This sib-
stitent may enhauee the activity of the molecnte by
serving ax g point ol attachment to an cuzyme surfice
or similar biological system,? !

On the basix of thix premise, we have examined
auatogs with substituents of high clectron density in the
para position.  Thix paper reports the preparation
of 2-dichloroacctamido-1-t6-quinolyl N-oxidej-1,3-pro-
pancdiol (XI), a structure with the clectrot-vich N-
oxide ntotety i the quinolite nuclens.

Quinoline-6-carboxylic acid (11 =crved as starting
material for the reaction sequence. It was converted
to the cthyl ester o a Uischer esterification,” and the
resulting ester was condensed with ethyl acetate in the
presciee ol atkoxide to give ethyl g-oxo-3-(6-quinolyl-
propiotate.  An wnnsteceessinl cattempt was made to
convert this keto ester to the desired 2-amino-1,3-pro-
pattediol #a the zonitroso exter. % The a-isonitroso-
g-axo-3-(6-cuinolyh-propiotic acid was readily obtaiued
oir treatment of the acctoacetio ester derivative with
nitrons acid,  Freatment ot the isonitroso intermediate
with tithinm atuminum hvdreide firnished a complex
ninbrvdrin-positive mixture which conld not he resotved
into  characterizable  componcents.  Viscontini®
ported o similar occeirrence when e yedieed otlivd
c-isonitrosobenzoyvitacetate with hithinm abiminmm hy-
dride. Hydrogenation of the isonitroso intermediate
in the presencee of platin resulted i cotcomitant
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d o analogy with previonsly

reduetionn ol the  heteroeyelie ring wiving i 1.2001-
tetrahiydro-G-quinolyl)-scrine ethyt ester.

Consequently, a ronte simitar to the scquience n=ed hy
Long and Troutman® for the preparation of chlor-
pheuicol was ToHowed,  Acid hvdroby=i~ wd deca-
boxylatiou of ethvi g-oxo-8-(6-quinolvl)-propionate nsiig
a modification o a reaction described by Jones
co-workers® gave G-acetyviquinotine (I, Thix ketone
was brominated in the e-position. Treatment of the
bromomethyl ketone T with hexanmethivlenetetraine
Tollowed by decomposition of the quaternary =alt with
concentrated hydrochlorie aeid at room temperatun:
produced aminomethyl G-quinotyt ketone,  The se ol
ditute acid and or elevated temperatures for the hy-
drolysiz resubted i extensive decoruposition of  the
atnino ketone, which was isolated ax the hyvdrechiloride,
Aevlation in cold aquenus selation n=ing =odinm jgeetate
and acetic anhivdride pave acetmmidomethyt G-y
ketone (IVG

Hydroxymethylation of IV was accomplished
methatol sohition using paratornaldehyde and potis-
st carbonite. None of the bishvdroxvinethylated
miaterial whick s frequently cinconntered i this ve-
action’  wits rolated. Couversion ot resnlting
2-nectantido-3-hydroxy-1-(G-quinolyti- 1 -propuatone 35
to the 1.3-propaiediol (VI was carried ont using the
Meerwern Poundort-Yerley reducetion. This redneticen
generates o osccond asvionnetric carbon atonr i le
nolecnte and thas can potentially give o racemic nis-
ture having either the desived hren or the nndesiven
erythro configuration, ar a mixture ol bhotlh, % shigle
prodict wies obtained from this rednetion. It was
assignied  the br-threo confignration,  Studies enrried
out to determine the confignration ol this compond
are desceribed helow,

Acted Tivdroly=ix of VT and subscquent treatiment of the
resultig 2-atino-I-{G-quinolyll-1 3-propraiediot i\
with methyt dicliforoacetate in nicethanol 2uve the enr-
responding dichloroacetamide VTIT.

Tnitially, the oxidation of the quinoline nitrogen atnm
wux o cdrried  outoon N O Oftriacetyl-2-amitio- | -it-
quittolyhi-1.3-propancediol, obtained by the pernectyha-
tion o V1. The oxidation wus accomplished nsinw
monoperphthalic acid.  The exeess monoperphthalic
acid and the phthatic acid which fornied during the
oxidation were removed by passing the reaction niix-
ture, dissolved i1 methanol, through an Amberlite
[RA-400 (OH) columi. T this process. transesteri-
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fication occurred, resulting in a mixture of the mono-
and triacetyl derivatives X, IX. This oxidation was
later carried out directly on the diol VI, using mono-
perphthalic acid in absolute ethanol.

IX and X were hydrolyzed to the amine and this was
converted to 2-dichloroacetamido -1 - (6 - quinolyl N-
oxide)-1,3-propanediol (XI) asiu the preparation of VIII.

3 steps Bre
QCOOH ——— QCOCH; —>
I II  HBr

(1). (CHa2)}sN:
QCOCH,Br ——mM8M8 >
111 (2). HCL
(3}, Ac20, NaOAc

(CH20).
QCOCH.NHCOCH, ———5
K:CO;
IV NHCOCH,
QCOCH Al(OC:H7)s
-ChH:OH
CH,0H
v
NHCOCH, HO NH,2HCI
QCHCHCHZOHLm» QCHCHCH,0H _C:-CHCO:CH;
oH Vil
VI NHCOCHCI,
(1)Acs0
(;:oxidize Q?HCHCHon
OH
VIII
II\’HCOCHa
NHCOCH,
~ , CllHCHCHon ;
°N OH 3 CHCHCH,0Ac¢
! N |
0 ) OCOCH,
X 0

(1) HC
(2) CL,CHCO,C,H;

NHCOCHCI,

®~C|HCH(:H¢0H
N OH
'
0
XI

The 1,3-propanediol preparations described above
have the bpL-threo configuration. One method for
establishing the configuration of such a structure was
originally described by Fodor, Kiss, and Sallay.? It
utilizes the difference in the ease with which erythro
and threo amino alecohols undergo N to O migration
of an appropriate acyl group under the influence of
hydrogen chloride in an inert solvent. With 2-amino-
l-phenyl-1,3-propanediols, migration of the N-acyl
group to the oxygen atom of the secondary alcohol
occurs when the primary hydroxy! group is protected.
This migration occurs readily in the threo series but at
an unappreciable rate with the erythro isomers. Un-
oxidized VII was studied in this manner. 0!} 0%

(9)  G.Fodor, J. Kiss, and 1. Sallay, J. Chem. Soc.. 1858 (1951},
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Fig. 1.—Infrared spectra of 2-amino-i-(G-uinolyl)-1,3-pro-
panediol dihydrochloride in Nujol: top, bDr-threo derivative
(VII}); bottom, pr-erythro derivative (XIV),

Diacetyl-2-amino-1-(6-quinotyl)-1,3-propanediol dily-
drochloride was prepared by treating VII with acetyl
chloride in glacial acetic acid containing dry hydrogen
chloride. The O!0%diacetyl derivative was con-
verted to N ,0%*diacetyl-2 - amino-1- (G- quinolyl) - 1.3-
propanediol by brief treatment with aqueous sodiiim
carbonate solution. However, attempts to determiiic
the configuration by acyl migration studies on this N,
O3-diacetyl derivative were unsuccessful. In contrast
to the neutral pheny! derivatives which remained i
solution until acyl migration occurred, addition of
hydrogen chioride to a solution of the N,0%diacetyl
derivative in nonpolar solvents resulted in immediate
precipitation of the hydrochloride because of the quin-
oline nitrogen. When polar solvents were used to
prevent this precipitation, loss of the O%-acetyl group
occurred, and VI was recovered in nearly quantitative
yield from the reaction mixture after careful neutraliza-
tion, isolation, and purification. The identity of this
product as VI was established by meaus of its melting
point and infrared spectrum.

Because of this, the problem was attacked by ob-
serving the differences in reduction of V with and with-
out the presence of bulky substituents on the hydroxyl
group.  N,0O-Diacetyl-2-amino-3-hydroxy-1-(6-quino-
lyD)-1-propanone (XII) was prepared by treating V
with acetic anhydride at 100°. When acetylation
was attempted using acetic anhydride in pyridine at
room temperature, cyclodehydration oceurred to give
(2-methyl-4-oxazolinyl) 6-quinolyl ketone. With the
hydroxyl group free, the Meerwein-Ponndorf-Verley re-
duction of V gave the pr-threo compound VI which could
be hydrolyzed to the pL-threo aminodiol VII asalready in-
dicated. Onthe other hand, the diacetylpropanone XII,
when reduced with aluminum isopropoxide, underwent
simultaneous loss of the O-acetyl group to give DL-eryth-
ro-2-acetamido-1- (6-quinolyl)-1,3-propanediol (XIII)
which displayed a different infrared spectrum than
the pL-threo compound and, while melting at a tem-
perature close to the melting point of the pL-threo-acet-
amidodiol, depressed the melting point of the latter
material (DL-threo m.p. 194-196°; bpL-erythro m.p.
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I89-190%; m.n.p. 168°). The vL-erythro-aminodiol
dihydrochloride XIV obtained by acid hyvdrotvsis of
XIIT displayed a different melting point  (vr-threo
HLp. 250-260°; vL-crythre nip. 228-229° and infrared
spectrum (g, 1) from those of the vi-thero derivative
VI

Finally, 2-acctamido-1-(6-quinoty ) -3-trityloxy-1-pro-
pittone was prepared by treating Voowith triphenyi-
methyl chiloride in pyridite. Meerwein--Ponudorf- Ver-
ley reduction of this material gave 2-acetamido-1-(6-
quinolytj-3-trityl-1-3-propancdiol.  Hydrolysix of this
compound with acid gave 2-pmino-1-(G-quinolyt)-1,5-
propancdiol dihydrocehloride (NIV) which wax identical
with the pLeerythro material obtained by reduetion
ol the N.O-diacetyl derivative X111, By analogy with
previously  deseribed  reactions™ ol this tvpe, the
threa and erythro configuratious were assigtied.

I the course of this work the quinoline analog XV
ol 2-dichiloroacetamido-3-hydroxy-1-(p-titrophenylj- 1-
propationie (XVI) was prepared.  This anadog was ob-
tained by dichloracetylating amimomethyt §-quinoty
ketoue ard then hydroxymethylating with formalde-
Iivde to pive 2-dichloroaccetamido-3-livdroxy-1-(6-quin-
olvh)-1-propanonce (XV).  Compound NXVI had becu
previousty reported to have a surprising degree of fungi-
cidal activity 2n mlra

QC O({JHCHQOH NO, —@—COCHCHZOH
t

NHCOCHCI, NHCOCHC!L;
XV XVI

Microbiological Studies.—/n ritro hacterial inhibition stidies
were varried ot vn the quinoline and the guinoline N-pxide
amalogs of vhloraniphenicol (VIII and XI) using the following
organisms:  Pseudononas wvruginose, Escherichia coli, Proteus
rulguies, Micrococens pyogenes var. auwrens, Diplococcus pnen-
monduwe Tyvpe 1, und Klebsiella pnewnonioe T'yvpe A, The test
consisted of applying the componnds to agar plates seeded with
tlee previously mentivned organisms using 13- filter paper
disks wet with splintions of the test compounds at concentrations
of 20,000, 2000, 400, a1td 80 ~/nil. wnd me.suring the diameters
of the zones of inhibitivn,  The N-oxide XI was inactive at (i
test levels. The quintoline VIIT gave zones ol inhibitivn only at
20,000 -l wgdinst Do prewmonine and Klebsiellu ymenmoniace
7 and 20 mm., respertively),  The lowest coneentrativns vf
chlotimphenicol tin v/ml) that prodneed « zone of inhibition
were as follows (the zone sizes in nhn. at the given concentrations
are shown in parentheses): Pscudomonas, 20,000 (21); E. colv,
2000 245 Protews, 400 (15); 8. awrens, 2000 (221, D. pnenu-
mondae, 400 (23); aml Klebstella, 80 (16).

hi spite of their low in #itro netivities, these derivatives were
also stndial in a mouse infection-protertion test nsing the Finland
400 strain vf Staphylococens uureus us the infecting ngent. The
infertion wis induced intravenously and the treatment consisted
of three oral doses at 1, 24, and 48 hr. post infection.  Neither
NI nor VIIT protected the mice as seen by the following 7-day
survivil figiures {or tlie dose levels indicated. VIII: control,
0,10; 100 and 800 mg./kg. dose, 0/5 and 1/5, respectively.
NI: enntrol, 2/10; 30 mg./kg. 1/75; 100 and 500 mg./kg., 0/3.
Chlormmphenicol: rontrol, 0/10; 50 myg./kg. 1/10; 100 and 300
mg./kg., 810,

A very slight protective effect was obtuinied with VIII in
monse infection=protection test using o K. pnewmoniae infection
[intravenons] with oral treatinent at 1 and 24 hr. post infection.
Here t-day survived rates were s follows: control, 1/10.  VIIT:

10y {ay J. Sicher, M. Svpboda, M. Hnld, J. Rudinger, and 1. Sormn,
‘llecion Crece. Chem. Commun., 18, 487 (1933): (b) A. Hajés and J.
Intlonitselh, deta Chim, lead. 8. Hung.. 16, 461 (1V38): Chem. ety
53, 6204r (1979).

(113 [ ML Longand H. D, Troutman, J. .he. Chem. Soe., T8, 481 (1931):
Jo W, Maelntosh, Jr., J. I). Gray, aml C. M. Jones, Can. Med. dssoc.
20072, HOR 1070},
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The e oedvo sntitnngal activities of NV and NV were vons-
pared nsing angar dithsion techmnique similiar to tha € deseribed
for the 7o réieo antibaererial studies. These vesules ore sum-
uiarizel in Tabhc ],

KOM kg, 1o Chloramphenieal s 150

Tasre |
Lo Viten ANTHOUNGAG AceTIviTy
Diaerer of zoon¢ nlanhilanon Gnngy
Folyetbylene
alyenl 200
ity

Crarentratiom nl

enosl,, 5 0l

Oyeantsn Cotmponnd 201 100 30 eontral
Canediva, NV 16 11 11 1)
albicanis NV 23 [ t 0
Trichophyton XV 32 21 1 a
vrentagroph s XVl 11 25 1 1

The rn e antifangal activities of XV and XVI were vomparel
by inlecting mive with Cundido oltdcons intrievenously and then
sdniinistering the test componnds orally onee dudly for 5 days.
The mice were saverificed;  the kidnevs were removed, rvaltured,
and stndied for the preserve of infection.  From groups of 10
animals, the mnmbers iving kidneys which ealtured positively
for Candide albicons, haged on the nmber of animeds snrviving,
were as follows: noite (eantralt, 971070 XV at 300 mg. kg, 8/10;
NV at 50 myg kg, 5790 mmphotericin B at 6.4ng. kg, 0711,

Experimental'*

6-Acetylquinoline (II:.—lIn vrder to prepare snitable nan-
tities vf this componnd for firther investigation, it wis necessary
to mnadify the published procedures of Jones, et l.2 It was found
maore feasible to eliminite the isolation of ethyl g-oxn-(6-quinolyl;-
propionate and to vorvert this rride materinl directly to 6-nectyl-
quinoline,  Fur reprodneible resnlis, it was necessary to dry
thornaghly all evnipinent qaud reagents nsed in the ester conden-
sation.

The G-quinolyl avetoncetiv ester was ronverted to t-acetyl-
quinoline withont isolativn by wdding 25%0 sulfurie acdd to the
reaction mixture of the ester and distilling the lower boiling or-
ganic components. When the temperature of the distillate
reached 100°, the distilling liead wus repluced by a reflux con-
denser, and the mixture was refluxed for 5 hr. The reaction
mixture was cooled wnd wdjusted to pH ) with 1097 sodinn
hydroxide, It was extracted with c¢ther, and the ethereal sohition
wus dried over magneshim sulfate and evaporated to dryness
i owecua. The solid residite wis recryvstallized from petrolenn
ether (b.p. 115-140°7; yields averaged 59%¢, m.p. 69-71°.

Ethyl «-Isonitrose-3-0x0-3-(6-quinolyl)-propionate.---To a
solutivn of ¥.0 g. (0.033 molet of ethyl B-uinnlyl avetoacetate
in 50 ml. of 95%% alevhol was added 10 ml. of glacial acetic acid.
The vellbw solution was cooled while 90 ral. of a 10¢% aqueons
solution of sodimn nitrite was added. After stirring and cooling,
the mixtnre was dilitted with witter to precipitate n white solid
whirh wis recrystallized from ethanol, vielding 6.0 g. (67},
n.p. 208-204° dec,

Anal. Caled, for CHuN O C, 61,760 H, 444 N, 10.29.
Found: €, 62.005 H,1.74; N, 1004,

(1,2,3,4-Tetrahydro-6-quinolyl)-serine Ethyl Ester Dihydro-
chloride.—Tv a suspension of 0.4 g. of platinnm oxide (previously
hydrogenated? in 200 ml. of N hydrochloric acid was added 5.44
g. (0.02 mole) of the igonitroso compound. The mixture was
hydrogenated for 7 hr. in a Parr shaker nnder an initial pressire of
30 p.sd. (3.5 kg./em.2) of hydrogen. The catalyst was removed
and the filtrate was evaporated i1t reduced pressure. Tlie white
residize wis suspended in a little absvlute alcohol, filtered, washed
with ether, and dricd; vield 5.0 g. (78%¢); m.p.224° dec. Further
purification was cifected by recrystallization from methanolk-

ether. The material was dried at 100° to constant weight for
analysis.
Anal, Caled. for CHoCLNUe C, 40.86; H, 6.538; N,

8.31. Found: C, 4).68; H, 6.82; N, 8.20.

P12 Melting points were taken ina Thomas-onver rapillary melting
puint apparatus and are enrrected. The microanalyses were performed by
Mrs. Doris Rolston and co-workers, Analytical and Physical Chemiral
Section, Smith Kline aml Freneh Laboratories.


Ahs.tr

November, 1963

Bromomethyl 6-Quinclyl Ketone (III;.—The acetyl compound
IT (67.0 g., 0.39 mole) was suspended in 180 ml. of 48%; hydro-
bromic acid. The material dissolved and then reprecipitated
as the hydrobromide salt. The mixtnre was heated on a steam
bath while 24 ml. vf bromine was added dropwise. After all of
the hromine had been added, stirring was continued for 30 addi-
tional min. The mixture was cooled and filtered, and the solid
wns wpshed with acetone. The crude product weighed 118 g.
(919%), m.p approximately 225° dec. Recrystallization from
methanol-etlier yielded an analytical sample, m.p. 236-237° dec.

Anal. Caled. for CnHBroNO: C, 39.91; H, 2.74; N, 4.23.
Found: C,40.00; H,2.98; N, 4.50.

For use in subseqiient reactions, it was necessary to convert
the hydrobromide to the free base. This nnstable base was best
prepared by neutralization of the hydrobromide salt in aqueous
solution at 0° with sodium bicarbonate. The product was fil-
tered, waslied with water, and extracted into c¢hloroform. These
operations were all performed below 5°.  The chloroform solution
of the free base was dried over magnesium sulfate and was used
directly in the following reaction.

It was possible to prepare an analytical sample by drying the
crude base from the neutralization in a vaciiuni desicentor over
sodinnm hydroxide nnd then recrystallizing it from warm ether,
u.p. approxinately 115° dec.

Anal.  Caled. for CLHsBrNO: C, 52.82; H, 3.22; N, 5.60.
Found: C,52.42; H,3.41; N, 5.61.

Acetamidomethyl 6-Quinolyl Ketone (IV),—A chloroform solu-
tion of 1IT obtained from 30.0 g. (0.09 mole) of the hydrobromide
salt was filtered into a stirred solution of 62.0 g. (0.45 mole) of
hexamethylenetetramine in 400 ml. of chloroform. This was
stirred at robm temperature for 1 hr., cooled, and filtered. The
resulting solid was washed with chloroform; yield 28-33.0 g.
(80-949%), m.p. 159-161° dec. The material decomposed when
attempts were made to recrystallize it.

To 40 ml. of coneentrated hydrochloric acid was added 19.0
g. (0.049 mole) of the hexamine salt. The mixture was stirred
for 1 hr. at room temperature, dilnted with two vohimes of ah-
solute alcohol) cooled, and filtered. After washing with alcohol
and etlier, the amino ketone hydrochloride wus contaminated
with paraformaldehyde and ammonium chloride. It weighed
13.7 g. (theoretical yield, 12.7 g.) and melted at 229-230° dec.
It was used in this form for subsequent operations,

Crude aminomethyl 6-quinolyl ketone dihydrochloride (50.0
g., 0.19 mole) was dissolved in 350 ml. of water and cooled, while
40 ml. of acetic anhvdride and enough solid sodium acetate to
maintain the mixture at pH 5-6 were added with vigorous stirring.
The mixture wus stirred for 2 hr. at 0° and for 1 hr. at room
temperature. The solid wuas filtered, washed with witer, and
dried to yield 24.3 g. of IV, m.p. nround 95°. After recrystalliza-
tion fromn ethyl acetate it was necessary to dry the produet at
60° in vacuo to obtain a sharp melting point, 120~122°,

Anal. Caled. for C,sHN:Os: C, 68.41; H, 5.30; N, 12.27.
Found: C,68.37: H,5.37; N, 12.02.

2-Acetamido-3-hydroxy-1-(6-quinolyl)-1-propanone (V).—To
22.8 g. (0.1 mole) of IV and 6.0 g. of paraformaldehyde in 200 ml,
of methanol was added 0.6 g. of solid potassium carbonate. After
stirring for 2 hr. at room temperature the reaction mixture was
cooled and filtered. The product was washed with water, dried,
and recrystallized from alcohol; vield 19.0 g. (74%,), m.p. 185-
187°.

Anal. Caled. for C;HiN:0s: C, 65.10; H, 5.46; N, 10.85.
Found: C,65.08; H,5.75; N,10.81,

DL-threo-2-Acetamido-1-(6-quinolyl)-1,3-propanediol (VI).—In
a 250-ml. three-necked flask fitted with a stirrer and a short
distilling column packed with glass helices were placed 16.0 g.
(0.08 mole) of redistilled aluminum isopropoxide and 100 ml. of
anhydrous 2-propanol. The solution was heated and stirred
while 15.6 g. (0.06 mole) of V was added. Refluxing and slow
distillation were continued until the distillate no longer gave a
positive test for acetone with 2 4-dinitrophenylhydrazine reagent
(about 6 hr.). Celite and 25 ml. of water were added, and the
gelatinous mixture was stirred and heated for 15 min. and filtered.
(Difficulty was often encountered in the filtration and extraction
of the inorganic mixture. Therefore, it was often more feasible
to extract the inorganic mixture overnight with absolute aleohol
in a Soxhlet apparatus.) The filter cake was washed with hot
absolute ethanol, the combined filtrates were evaporated, and the
residue was triturated with ethyl acetate. The resulting solid
was recrystallized from alcohol-ethyl acetate to give 9.65 g.
(457 Y of VI, uL.p. 194-196°.
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Anal. Caled. for C HigN:0;: C, 64.60; H, 6.20; N, 10.76.
Found: C,64.30; H, 6.50; N,10.50.

DL-threo-2-Amino-1-(6-quinolyl)-1,3-propanedicl Dihydrochlo-
ride (VII).—A suspension of 10.4 g. (0.04 mole) of VIin 80 ml. of
N hydrochloric acid was heated vn a steam bath for 2 hr.  The
resulting solution wns concentrated almost to dryness nnder
reduced pressure (bath temperature kept below 50°). After
evaporating twice with absolute alcohol, the solid was purified
by recrystallization from methanol-ether; vield 9.4 g. (817,
m.p. 259-260° dec.

Anal. Caled. for CiHCl:N20.: C, 49.50;
9.62. Found: C,49.96; H,5.72; N, 9.88.

DL-threo-2-Dichloroacetamido-1-(6-quinolyl:-1,3-propanediol
(VIII),—The dihydrochloride VII (7.7 g., 0.026 mole) was dis-
solved in methanol and passed through an IRA-400 (OH) colhin,
The column was washed with methanol and the eluates were
reduced to 150 ml. This solution was refluxed for 1 hr. with 20
ml. of methyl dichloroacetate and then allowed to stand at roum
temperature overnight. The solvent was removed under reduced
pressure, and the whiteresidue wasrecrystallized fromabsoluteetl-
anol and dried at 100° 7n vacuo, vield4.4g.(51%%) m.p.190-192°.

Anal. Caled. for C.H.CLN:O;: C, 51.08; H, 4.29; X\,
8.51. Found: C,51.17; H, 4.48; N, 8.59.

pL-threo-N,01,03-Triacetyl-2-amino-1-(6-quinolyl)-1,3-pro-
panediol. Acetic Anhydride Method.—To 140 ml. of acetic
anhydride was added 9.1 g. (0.035 mole) of ¥I. The mixture was
refluxed for 15 to 20 min., cooled, and concentrated in vacwo
to a sirup. The sirup was dissolved in ice—water, made alkaline
with solid sodium carbonate, and extracted with ethyl acetatc.
The organic extract was dried over sodinm sulfate and concen-
trated at reduced pressure. The sirup (usually representing
about 809 vield) was triturated with ether until erystallizativn
occurred: vield 7.0 g. (58%%), m.p. 105°. An analytical sanple
was obtained after several recrystallizativns from ethyl acetate—
petroleum ether (40-60°), m.p. 106-108°.

Anal. Caled. for CsH,oNJO;: C, 62.78; H, 5.85; N. 8.14.
Found: C, 62.59: H, 5.93; N, 8.34.

Acetic Anhydride and Pyridine Method.—A solution of 6.0 g.
(0.023 nmole) of VI in 25 ml. of acetic anhydride and 25 ml of
pyridine was permitted to stand at room temperature for 24 hr.
The reaction mixture was concentrated under reduced pressure,
and the residue was evaporated twice with toluene. The residne
when triturated with ether did not crystallize. The sirup,
weighing 6.5 g. (81¢7), was used without further purification.

DL-threo-2-Acetamido-1-(6-quinolyl N-oxide)-1,3-propanediol
(X). A. From 2-Acetamido-1-(6-quinolyl)-1,3-propanediol and
Monoperphthalic Acid.—A solution of 2.6 g. (0.01 mole) of VI in
200 ml. of absolute ethanol was treated with 29 ml. of a solution
of monoperphthalic aeid in ether containing 0.38 mole equiv. of
acid per ml. After standing overnight the solution was concen-
trated ¢n vacro. The residue was dissolved in methanol and
passed through an TRA-400 (OH) ion-exchange column. The
phthalic acid-free eliates were evaporated in vacuo; yield 2.23 g.
(819%), m.p. 185-190°. Recrystallization from absolute alcohiol
gave n material which melted at 223-226°,

B. From N,01,03-Triacetyl-2-amino-1-(6-quinolyl)-1,3-pro-
panediol.—A solution of 14.4 g. {0.04 mole)} of N,01,0%triacetyl-
2-amino-1-(6-quinoly])-1,3-propanediol in 350 ml. of an ethereal
solution of monoperphthalic acid containing 0.35 mol. equiv. of
peracid per ml. of solution was kept at room temperature for
2.5 hr, It was then concentrated to one-half its volume, diluted
with about two volumes of methanol, and passed through an
TRA-400 (OH) ion-exchange column. The eluates were taken to
dryness in vacuo, and the resulting solid was suspended in hot
absolute ethanol, cooled, and filtered to give 6.35 g. of X melting
at 226°, Concentration of the alecholic filtrate yielded a mixture
of mono- and triacetyl derivatives which were converted to the
monoacetyl derivative by allowing the mixture, dissolved in
methanol, to stand at room temperature with an equal volume
of methanol saturated with ammonia at 0°. This gave an addi-
tional 1.3 g. of material which melted at 222-226°, The total
vield of acetaniide was 7.65 g. (69%).

Anal. Caled. for CijH14N:04: N, 10.14. Found: N, 10.43.

DL-threo-N,01,0%-Triacetyl-2-amino-1-(6-quinolyl N-oxide)-
1,3-propanediol (IX).—This could be obtained in 419 yield by
extracting the residue from the IRA-400 (OH) column eluate with
warm absolute alcohol and cooling. This material after recrys-
tallization from absolute alcohol melted at 220-222°,

Anal. Caled. for CisHaN:Os: C, 59.99; H, 5.59; N. 7.77
Found: C,59.99; H,5.64; N,7.92.

H, 554 N,
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DL-threo-2-Amino-1-{ 6-quinolyl N-oxide)-1,3-propanediol
Dihydrochloride.—The N-oxide X (4.1 g., 0.015 miole’ in 40 ml. of
1.5 N hydrochloric acid was heated on a steam bath for 2 hr. and
then eoncentrated to dryness in eicwr. The residne was evap-
nrated twice @n »eewo with absolate alohol: vield 4.3 g. (9350,
bLp. 224-226° dee. This muterial after recrystallizntion from
methavol-cther and drving in cocioo overnight at 100° melted at
234-235° dec.

ol Caled. Tor CuHCLNO 0 € 46,920 HL 5250 N, 912,
Found: (54710 H, 548 N, 9.27.

bL-thico-2-Dichloroacetamido-1-(6-quinolyl N-oxide)-1,3-
propanediol (XI}.—2-Amino-1-(6-quinolyl N-oxide)-1,3-propanc-
diol dihydrochloride (2.05 g., 0.0067 moled was converted to the
free base and reacted with methyl dichloroncetate as was V11,
vielling 1.4 g (61975, mp. 198-199° dee.  Reeryvstallization
from water Tollowell by drying /o rocwo at 100° vieldel 0.8 g, of
white needles, np. 205° der.

Ancl, tideds for CuHCLNLOp OO 48710 11 400 N,
N20 Pound: C 48760 H, 1.20; N, 812,

bi~threo-2-Amino-1-(6-guinolyl}-1,3-propanediol-0!,0%di-
acetate Dihydrochloride.—A mixture of 3.0 . of VII und 15 ml.
of ncetvl vhloride in 80 ml. of glicial acetic neid saturated with
dry hydrogen ehloride was ullowed to stand at romnn temperature
overnight.  The white needles which separated were wushel
with avetiv aeid, then with ether, and dried in reeno over sodium
bydmxide vielding 3.45 g, (89701 nnp. 176-178° dei, Reerys
tdlization from 95°7 alrohol did not alter the decomposition
point. T lw aldy tienl snmple was dried at 100° 7y racoo,

Al Caled, for CsHay Oy Coo 5121 M. 537 N,
TAT. Found: ¢ 51060 H, 5.61: N, 7.606.

Picrate. - 'T'he amine hydrochloride was added to a satirated
solution of picric acid in water. A gum separated which erys-
tallized on standing, m.p. 126~1257 dec.

bL-/fren-N,(*-Diacetyl-2-amino-1-( 6-quinolyl:-1,3-propane-
diol.--A solutionn ol 3.0 g. of 2-mmiin-1-(6-quintolyl=1,3-pro-
panetliol-OY03%dincetate dihydrochloride was dissohved in 20 ml.
of water, and the pH wis aljusted to 8. After 20 min. the white
solil wils rentoved and dried @0 rocwo, viehling 1.2 g, (5067), m.p.
153155 Reervstallization from ehloroform-petrolenm ether
wave 154 g ol solid, nup. 159-160°.

Anal. Calal, for CHisN05: C, G3.56: H, 6G.00: N, 9.27.
Fomul: €, 63.28; H,06.19; N, .13,

N,0-Diacetyl-2-amino-3-hydroxy-1-(6-guinolyli-1-propanone
(XILGL - A mixture of 2.6 g0 (0,01 moley of Voand 20 ml. of acetie
anhydrile wus stirred at 100° for 1 hr. The avetie anhydride
was removed (o racer qod the residiie was treated with a little
tee, mutde alkaline witle solid sodinm earbonate, and extracted
into etits] aeetati, T ethyl acetate sohition was dried over
sothiun sultate and eomrentrated. The sirnp was triturated with
other.  The resalting solid was extracted with ethyl acetate, and
the solntion was filtered fronn 0.26 g0 of nnreeted starting mecte-
vinl.  The solivl, which formal on addition o petrolenn ether tn
che etiovl acctate solintion, was reerystallized from elilorolorme-
petroletin ether; viehl 1.6 g (60Y omp. 109-110°,

At Caled, Tor CHaNSOp: €, 63040 ], 5370 N, D336,
Foind: C, 63,097 H, 578, N, 9.006,

12-Methyl-4-o0xazolinyl! 6-Quinolyl Ketone.—-A solution
al 1.0 g :0.0151molet of Vin 30 ml. of acetic anhydride and 15 ml,
of pyridine wag allowed to stanl at room temmperature overnight,
The excess pyridine and acetic anhydrile were removed by dis-
tillittion nmler diminished pressnre. The residne was evaporated
i woewo several tiimes with tolnene.  The sirnp remaining was
triturated with ether; yvield 4.2 g V3%, L mp. 95-122°, This
was reervstadlizal from water to give o prohiet melting at 136~
138%. The infraved spectrum and elemental analysis indientied
(hat the oxizoline had been produneed,

ned. Calad, for ¢ NOf: C
Found: 4, 69,70 H, H5.08; N, 11.67.

DL-vrythro-2=-Acetamido-1-(6-quinolyli-1,3-propanediol ( X1II:,
—N,0-Diaretyl-2-amino-3-hydroxy-1- (6-quinolyl} -1-propanone
9.0 z., 0.03 mole? was reduced with 9.6 g. (0.045 miole) of alumi-
nu isopropoxide and 90 ml. of dry 2-propanol in nmanner anal-
ogons to the rednetion of Vi yvie Jd 4.6 2. (BG4, map. 175-180°.
The yield after two recrystidlizations from ‘1bs<>h1te alcohol was

2 e, 189-190°.

69.9%: H, 5.04; N, 11.60.

Anal. Caled. for G NoO C, 64,607 H, 6.20; N, 11L74.
Found: C,64.83; H,6.33; N, 11).84.
2-Acetamido-1-(6-quinolyl}-3-trityloxy-1-propanone, --A  sns-
pension of V010,00 2, 0.039 molet and trityl chlorile (24.0 .,
0.086 molesin 25 il of pyridine was dlowed to staml at room
tewmperature for 5 davs. The heterogeneons mixture was then
poured inte ive- water and allowed to stiard mntil erystallization
neerred. The solid was filtered, sugpended in a small sooant
ot alrohol, il filtere] wgain to give 171 2. (8877 of prodiet,
mep. HI 12070 After standing a€ room temperature for | weed,
the melting point had changed to 154-155°0 The material, when
reerystidlized Tromy methanol, displayved the higher nselting point.
Jufrared spertra of samples aving both melting points were
lentical.  For aedysis, the ssmple was reevvstallized  Trons
cthzaml, and then from chloroform-petrolemn ether,

Aunl. Calell Tor CoHeNLO 0 T80 H 60
(G ) P ST

DL-ci ,/Um»-.) Acetamldo 1-{6-quinolyl)-3-trityloxy-1-propanel.
~The trityinted ketone (5.0 1., 0.01 mole) was redneed with 5.0
¢, 00,025 mole: of almminiin isopropoxide and 50 nd. ot dry
2-propanol as previonsly deseribed.  Reeryvstalliziction fronn ethyl
acetate -petrolenm ether gnve 4.2 ¢, (34505 of the rednetion jrod-
net, nLp. 17‘5 1757 The analyvtiend sample melted at IN3-1857

‘lym/ .llul lor Cud LN O G T8K6G; H, 6,020 N S5T
Fommnl: T 1L 638, \, 3.0,

m-u////ym- -Amino-i-{6-quinolyl;-1,3-propanediol Dihydro-
chloride (XIV:. From pr-¢rythio-2-Acetamido-1-(6- quinolyll-
1,3-propanediol.-- A mixture of 0.65 g. (0.0025 mole: of crythro-
acetamidopropatediol, prepared by the rednetion of - N O-li-
acetyl-2-anino-3-hydroxy-1-fauinolyEi-1-propanone,  and 30
ml. of N hvilroehlorie acid was heated at 100° for 2 hr. Tl
restlting solution was wvaporate]l to a sirup v rocio, wakd the
sirnp wis cviporated twice with absolnte aleohol.  Reerystallizo-
tion ot the residine from methanol gave 0.52 g <717, ol white
ervstudline dihyvibochloride, np. 2287 1lee.

From vL-vry/hen-2-Acetamido-1-(6-guinolyl-3-trityloxy-1-pro-
panol.-~A solation of 1.5 g (0.003 nmnked of tritviated erythieo-
propaucdiol "prepared by the Meerwein reduction of ‘_’-‘ etamido-
1=t G-quittolvl-3-trityloxy-1- plu[».munei in 25 ml. of 2 .V Iivilee-
ehiorie aeid wos heated under reflux tor 2 hr, Illtr.ltlun ol the
reaction mixoae gave (LS g ol triphenylearbinol, mep, 160--162°
The mmenus (ltracewas extravtelhwith ether and then evaported
to a sirnp under reducel pressure. The isolation wnd pirification
ol e mine dibydrochloride were carrieill ont as deseribed pre-
vionshv, vivdlding 000 0216703, nep. 2287 dee, The inlrared spee-
trime of (his material was identieal with the specttnm ol tle
priveding preparativan N mixtiee of these preporations did ot
result in depressivm ol the deconiposition point.

e Coled. frr ColgCLINGO s O 49500
Found: €, #0857 1, 5,62 N, 000,

Dichloroacetamidomethyl 6-Quinolsl Ketone.—A suspension
al 2.6 ¢ 70.00 molr of ernde aminomethyl G-quinolyl ketone
dihvdroehtoriche amt 10 il ol oe=divhloroneetyl ehloride was
Inarted and stiveed at %07 Jor 30 min. - The mixture was cooled aml
ponreil into 50 mb of ice-water. The resulting mpeoas solntion
wis stirred Tor 1Lt room temperature and wis Chen made
slightly alkaline by the addition of solid sodinm carbonate.
The mixture was extrac(ed three tiimes with ethyl acetate, The
ethyl aeetnte exirsets were dried aver sodimn sallate wand the
solvent was remaoved o veeno. The 1u~i1111(‘ was sispended 1
ether and filtered 1o wive 17 g (AT of =olid, nup. 1871447
dec. Beervarallizatiom foan abgolute aleohol gave pure neoteriad,
D 1H6-1577 b,

Chudd. Caled, T CoHpClLNGOn
G480 Ponnd: O, 52.64; 1, 3.69; N, 9.27.

2-Dichloroacetamido-3-hydroxy-1-(6-guinolyl )-1-propanone
(XV - A suspension of 1.6 g0 (0.087 ninled of the dichloroncet-
amido ketone in 5 ml of 3745 mymeons formaldehyde and 75 ml.
of 957, alvolnl cantaining n small amount of snpdinm bivarbonate
wis stirred «t o temperitnre for 2 hr. The misture was
cooled, and the solid was filtered, washed with water, aml dricd
to give 1.8 g. (75¢ vf white crystals, ni.p. 185°.  Recrystallizo-
tion from m( thanol gave pure m,m\riJI pLp. 190~ 1‘)I°

Anal. Caled. for ¢, I{t‘(l\ O O, 81340, H, 5.1
Found: ¢, H51.40; H.5.82: N, 884,
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