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hcatioii occuired. iesulting iii a mixture of the moiio- 
and triacetyl derivatives X, IX.  This oxidation was 
later carried out directly on the diol TI, using mono- 
perphthalic acid in absolute ethanol. 

IX aiid X were hydrolyzed to the amiiie and this was 
converted to 2 - dichloroacetamido - 1 - (6 - quiiiolyl N- 
oxide)-1 3-propanediol (XI) as in the preparation of YIII. 
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The 1,3-propanediol preparations described above 
have the DL-threo configuration. One method for 
establishing the configuration of such a structure was 
originally described by I"odor, Kiss, and S a l l a ~ . ~  It 
utilizes the difference iii the ease with which erythro 
aiid threo amino alcohols undergo S to 0 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 ?;-acyl 
group to the oxygen atom of the secondary alcohol 
occurs when the primary hydroxyl group is protected. 
This migration occurs readily in the threo series but at 
an unappreciable rate with the erythro isomers. Un- 
oxidized VI1 was studied in this manner. 01,03- 

(9) G. Fodor .J. KISS, and I Sallay, J .  Chem. Soc.,  1858 (1951). 
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Fig. 1 -Infrared spectra (if 2-miini)- l-(~i-c~uinolyl)-l,3-pro- 
panediol dihydrochloride in SUJOI: top, i ) r , - f h , ~ o  derivative 
(T?I), bottom, oL-erythro derivative (SI\ ). 

Diacetyl-2-aniiiio-l-(6-~~uiiiolyl)-l,~~-prop~1iediol dilly- 
drochloride was prepared by treatiiig \-I1 with acetyl 
chloride in glacial acetic acid contaiiiiiig dry hydropeii 
chloride. The 01,03-diacetyl deril-ative was coii- 
verted to S,03-diacetyl-2 - amino - 1 - (6 - cluinolyl) - 1 ,:$- 
propanediol by brief treatment with aclueous sodium 
carbonate solution. However, attempts to determiiic 
the configuration by acyl migratioii studies on this S, 
03-diacetyl derivative were unsuccessful In contrast 
to the neutral phenyl derivative5 v-hicli remained in 
solution until acyl migration occurred. addition of 
hydrogen chloride to a solutioii of the S.03-diacety1 
derivative in nonpolar solveiits i>esulted in immediate 
precipitation of the hydrochloride because of the quill- 

oliiie nitrogen. When polar solvent< were used to 
prevent this precipitation, loss of the 0 j-acetyl group 
occurred, aiid T-I was recovered in iiearly quantitative 
yield from the reaction mixture after careful neutraliza- 
tion, isolation, and purification. The identity of this 
product as T-I was established by mea113 of its meltiiiq 
point and iiifrared spectrum. 

Because of this, the problem was attacked by ob- 
serving the differences in reductio11 of \' with and witli- 
out the presence of bulky substitueiits on the hydroxyl 
group. S,O-Diacetyl-2-amino-3-hydroxy-l-(6-qiiiiio- 
ly1)-1-propanone (XII) was prepared by treating \' 
with acetic anhydride a t  100'. TVheii acetylatioii 
was attempted using acetic anhydride in pyridine a t  
room temperature, cyclodehydratioii occurred to give 
(2-methyl-4-oxazoliiiyl) 6-quinolyl ketone. With the 
hydroxyl group free, the ~Ieer~~eiii-Poiindorf-T'erleS i t -  
duction of 1- gave the DL-threo compouiid VI  which could 
be hydrolyzed to the DL-threo amiiiodiolTT1 as already 111- 

dicated. On the other hand, the diacetylpropanoiie XII, 
when reduced with aluminum isopropoxide, undern eiit 
simultaneous loss of the 0-acetyl group to give DL-eryth- 
TO-2-acetamido-1 - (6-quinolyl) - 1,3-propanediol (XIII) 
which displayed a different infrared spectrum than 
the DL-threo compound and, while melting at a tem- 
perature close to the melting point of the DL-threo-acet- 
amidodiol, depressed the melting point of the latter 
material (DL-fhreo m.p. 194-196'; DL-erythro m p. 
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Bromomethyl 6-Quinolyl Ketone (111 i.-The acetyl compound 
I1 (67.0 g., 0.39 niolej was suspended in 180 ml. of 48?; hydro- 
1)romic acid. The material dissolved and then reprecipitated 
as the hydrobromide salt. The mixture \\-as heated on a steam 
bath while 24 1111. of bromine was added dropwise. After all of 
the hroniine had been added, stirring \\-as continued for 30 addi- 
tional min. The mixture was cooled and filtered, and the solid 
was wastied xi th  acetone. The crude product weighed 118 g. 
(91 ?;), m.p approximately 225' dec. Recrystallization from 
methanol-ether yielded an analytical sample, m.p. 236-237" dec. 

dna l .  Calcd. for CIlHSBr?SO: C, 39.91; H, 2.74; S, 4.23. 
Found: C, 40.00; H ,  2.98; S,  4.56. 

For use in subsequent reactions, it was necessnrj' to  convert 
the liydrobroniide to the free base. This unstable base was best 
prepared by neutralization of the h> drobromide salt in aqueous 
solution a t  0" with sodium bicarbonate. The product was fil- 
tered, washed with water, and extracted into chloroforni. Theee 
operations were all performed below 5 '. The chloroform solution 
of the free base was dried over magnesium sulfate and was used 
directly in tile following reaction. 

It WLS possible to prepare an  analyticd ssniple by drying the 
crude base from tlie neutr:tliz:tticin in a vacuuni desiccator over 
sodium Iiydroxide and then rec,ryst:illizing it from warm ether, 
1n.p. :ipproxim:ttely 115' der. 

.Lnnl. Ctilcd. for CllHsRrSO: C, 52.82; H ,  3 . 2 2 ;  S ,  5.60. 
Found: C, 52.12; H, 3.11; S, 3.61. 

Acetamidomethyl 6-Quinolyl Ketone (IV).-A chloroform solu- 
tion of I11 obtained from 30.0 g. (0.09 nicilej of the hydrobromide 
salt was filtered into a stirred solution of 62.0 g. (0.45 mole) of 
hexamethylenetetramine in 400 nil. of chloroform. This was 
stirred ;it room temperature for 1 hr., cooled, and filtered. The 
resulting solid was m-ashed with chloroform; yield 28-33.0 g. 
(80-91L;C), 1n.p. 15$)-161° de(-. The material deconipoeed when 
attempts were made to recrystallize it. 

To 40 ml. of concentrated hydrorhloric acid was added 19.0 
g. (0.049 mole) of tlie hexinline salt. The mixture was stirred 
for 1 hr. a t  room temperature, diluted with two volumes of at)- 
solute dcohol, cooled, and filtered. After washing with alcohol 
and ether, the amino ketone hydrochloride was contaminated 
with paraformaldehyde and arnnionium chloride. I t  weighed 
13.7 g. (theoretical yield, l 2 . i  9.) and melted at  229-230" dec. 
It was used in this form for subsequent operations. 

Crude aminomethyl 6-quinolyl ketone dihydroctiloride (50.0 
g., 0.19 mole) was dissolved in 350 ml. of water and cooled, while 
10 ml. of acetic anhydride and enough solid sodium acetate to 
maintain the mixture a t  pH 5-6 were added with vigorous stirring. 
The mixture was stirred for 2 hr. at 0" and for 1 hr .  a t  room 
tempemture. The solid \vas filtered, washed u-ith water, and 
dried to yield 24.3 g. of Ii-, m.p. around 95'. After recrystallistt- 
tion from ethyl :wet:tte i t  was necessary to dry tlie product :it 
60" in vacico to obtain a sharp melting point, 120-122'. 

Anal. Calcd. for CHHIYXBOI: C,  (33.41; H, 5.30; S,  12.2i. 
Found: C,68.37; H,5.37; N, 12.02. 
2-Acetamido-3-hydroxy-l-(6-quinolyl)-l-propanone (V).-To 

22.8 g. (0.1 mole) of I V  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. a t  room temperature the reaction mixture was 
cooled and filtered. The product was washed with water, dried, 
and recrystallized from alcohol; yield 19.0 g. (747,), n1.p. 185- 
187". 

Anal.  Calcd. for C14H14S203: C, 65.10; H, 5.46; N, 10.85. 
Found: C,65.08; H, 5 . i 5 ;  N, 10.81. 
~~-threo-2-Acetamido-l-(6-quinolyl)-1,3-propanediol (VI).-In 

a 250-nil. 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 aluniinum isopropoxide and 100 nil. of 
anhydrous 2-propanol. The solution n a s  heated and stirred 
while 15.6 g. (0.06 mole) of V ivas 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 nil. 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, i t  was often more feasible 
to extract the inorganic mixture overnight with absolute alcohol 
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 t o  give 9.65 g. 
(4.57) of VIj  imp. 191-196". 

Anal. Calcd for C14HL6S203. C,  64 00. H ti.20: N. 1 0  7(i 
Found. C, 64.30: H, 6.50: X, 10 50 

n~-threo-2-Arnino-l-(6-quinoly~)-1,3-~roganed~o~ Dihydrochlo- 
ride (VII).-A suspensmn of 10.4 g. (0 04 mole) of V I  in 80 n i l  of 
N hydrochloric acid was heated on a steam bath for 2 hr. The 
resulting solution n ;is concentrated almost to dryness under 
reduced pressure (bath temperature kept below 50'). After 
evaporating twice n ith absolute alcohol, the solid was purified 
h v  recrmtallization from methanol-ether; yield 9.4 g (SIC( I ,  
m.p. 259-260" dec. 

Anal. Calcd. for C12Hl,ClsSrO:,: C,  -19.50; H, 5.54; S,  
9.62. 

~~-threo-2-Dichloroacetamido-l-( 6-quinolyl"-l,3-propanediol 
(VIII).-The dihydrochloride VI1 (7.7 g., 0.026 mole) was dis- 
solved in methanol and passed through an IRA4-400 (OH) colunin. 
The column TTas washed Kith methanol and the eluates were 
reduced to 150 ml. This solution n-as refluxed for 1 hr. with 20 
ml. of methyl dichloroacetate and then allon-ed to stand at  room 
temperature overnight. The solvent n-as removed under reduced 
pressure, and the white residue was recrystallized froniabsoluteet I I -  
anol and dried a t  100" in vacuo; yield 4.4 g .  (51%), n1.p. 190-192". 

Anal. Calcd. for C1,H,,ClrS20a: C, 51.08: H, 4.29: l-, 
8.51. 

~ ~ - t h  reo-N,O1,O3-TriacetyI-2-amino-l -( 6-quinolyl)-1,3-pro- 
panediol. Acetic Anhydride Method.-To 140 ml. of acetic 
anhydride was added 9.1 g. (0.035 mole) of VI. The mixture !vas 
refluxed for 15 to 20 min., cooled, and concentrated in o a c m  
to  a sirup. The sirup was dissolved in ice-water, made alkaline 
with solid sodium carbonate, and extracted with ethyl acetatr. 
The organic extract !vas dried over sodium sulfate and concen- 
trated a t  reduced pressure. The sirup (us1.lally representing 
about 80Tc yield) was triturated with ether until crystallization 
occurred: yield 7.0 g. (58%), m.p. 103". - in analytical sample 
was obtained after several recryst,slliz:~tic)ns from ethyl acetntc- 
petroleum etlrer (40-60"), m.p. 106-108". 

Anal. C:ilcd. for Cl8HlnNYO,: C,  62.78: H. , 535;  S ,  8.14. 

Acetic Anhydride and Pyridine Method.--A solution of tj.0 g. 
(0.023 mole) of VI in 25 nil. of acetic anhydride and 25 nil. of 
pyridine was permitted to stand a t  room temperature for 24 hr. 
The reaction mixture \vas concentrated under reduced pressure, 
and the residue was evaporated bite lvith toluene. The residue 
when triturated with ether did not crystallize. The sirup, 
weighing 6.5 g. (81'31, was used ivithout further purification. 

~~-thrfo-2-.4cetamido-l-(6-quinolyl N-oxide)-1,3-propanediol 
(X) .  A. From 2-Acetamido-l-(6-quinolyl)-l,3-propanediol and 
Monoperphthalic Acid.-A solution of 2.6 g. (0.01 mole) of VI in 
200 ml. of ahsolute ethanol was treated with 29 ml. of a solution 
of monoperphthalic arid in ether containing 0.38 mole equiv. of 
acid per nil. After standing overnight the solution was concen- 
trat,ed in  vacito. The residue was dissolved in methanol and 
passed through an IRA-400 (OH) ion-exchange column. The 
phthalic acid-free eluates were evaporated i n  rtacuo; yield 2.23 g. 
(Bl%), m.p. 185-190°. Recrystallization from absolute :il~~oliol 
gave a mxterial which melted a t  223-2226'. 

B. From N,01,0~-Triacetyl-2-amino-l-(6-quinolyl)-l,3-pro- 
panedio1.-A solution of 14.4 g. (0.04 mole) of N,01,03-triacetyl- 
2-aminn-l-(6-quinolyl)-l,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 a t  room temperature for 
2.5 hr. I t  was then concentrated to  one-half its volume, diluted 
with about two volumes of methanol, and passed through :in 
IRA400 (OH) ion-exchange column. The eluates were taken to 
dryness in vacno, 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 alcoholic 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 
o f  methanol saturated with ammonia a t  0" .  This gave an  addi- 
tional 1.3 g. of material which melted at  222-226'. The total 
yield of acetaniide was 7.65 g. (69%). 

Found: C, 49.96; H,  5.i2: S, 9.88. 

Found: C, 51.17: H,  4.48; S, 8.59. 

-4naZ. Calcd. for C14H1&204: N, 10.14. Found: K, 10.43. 
~~-threo-~,0',0~-Triacetyl-2-am~no-l-(6-quino~y~ N-oxide)- 

1,3-propanediol OX).-This could be obtained in 41 yield by 
extracting the residue from the IRA-400 (OH) column eluate n-itli 
warm absolute alcohol and cooling. This material after recrys- 
tallization from absolute alcohol melted a t  220-222". 

Anal. Calcd. for Cl8H2"N2O6: C, 59.99; H ,  5-59: T, 7.77 
Found: C, 59.99: H. Fj.64: N! 7.82 .  




