
THE STRUCTURES AND CHEMISTRY OF THE PRODUCTS FROM 
THE REACTION OF AMINO ALCOHOLS WITH CARBON 

DISULPHIDE1 

ABSTRACT 

A study of the infrared spectra of the osazoline derivatives, which are formed 
by the condensation of carbon disulphide with amino alcohols, shows that they 
possess the osazolidine-2-thio~le structure rather than the tautomeric 2-thiol-2- 
osazoline structure. 2-Benzylamino-4,4-di111ethyl-2-oxazolirie was formed by the 
reactio~l of benzylamine with 2-methylmercapto-4,4-dimethyl-2-osazoli1~i~im 
iodide. 5-Diethylaminomethyl-2-osazolidol~e and its methylation product also 
have been prepared. 

The structures of the oxygen-nitrogen containing heterocyclics from the 
reaction of carbon disulphide with amino alcohols have been described 
previously as either oxazoline-2-thiols (I) (2, 8) or oxazolidine-2-thiones (11) 
(4,5). Structure I is encountered most frequently in the literature (8) although 
Ettlinger (3) describes the infrared spectra of oxazolidine-2-thioile and 5,5-di- 
rnethyloxazolidine-2-thione in detail. A further study of the infrared spectra 
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(Table I) of several of these heterocyclics and their corresponding methylatioil 
products confirms structure I1 as  the correct one for these condensation 

TABLE I 
INFRARED ABSORPTION BAND O F  SUBSTITUTED OSAZOLIDINE-~-TH~O~'ES 

N-H C=N N-H 
Compound stretching bending 

4-Methyl-4-hydroxyinethyloxazolidine-2-thione 3380a 1526 
3265O 
3145 

4,4-Dimethyloxazolidine-2-thione 3155 1525 
5-Diethylan~inomethyloxazolidine-2-thiolle 3140 1546 
2-Methylmercapto-4,4-dimethyl-2-oxazoli11ium iodide 3275 1646 1533 

3030 
2-Methylmercapto-4-ethyl-2-oxazolinium iodide 3315 1641 1528 

"One of these bands m a y  be the result of 0-H stretching vibrations. 

'Manz~script  received Febrz~ary 3, 1966. 
Contribution fro711 the L. G .  R y a n  Research Laboratories of Mo?tsanto Canada Limited,  Ville 

LaSalle, Quebec. 
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products. The infrared spectra of 4-methyl-4-hydroxymethyloxazolidine-2- 
thione (11, R1 = CH3; RZ = HOCHZ; R3 and R4 = H), 4,4-dimethyloxa- 
zolidine-2-thione (11, RI and R2 = CH3; R3 and R4 = H),  and 5-diethyl- 
aminomethyloxazolidine-2-thione (11, R1, Rz, and Rg = H ;  R4 = diethyl- 
aminomethyl) show the absence of a C=N band and the presence of strong 
N-H stretching and bending bands. On the other hand 2-methylmercapto- 
4,4-dimethyl-2-oxazolinium iodide (111, R1 and R2 = CH3; R3 and R4 = H) 
and 2-methylmercapto-4-ethyl-2-oxazolinium iodide (I I I ,  R1, R3, and R4 = H ; 
RZ = CZHS) do have strong C=N stretching bands a t  1646 cm.-1 and 1641 
cm.-I respectively in agreement with their structure (111). 

R1 
\ 

C-C 

R1/1 \RI 
H N  0 
\ / 

C 
I 
SCH, 

The yields of the substituted oxazolidine-2-thioiles with the exception of 
4-methyl-4-hydroxyn1etl1~~loxazolidine-2-thioie are based on the followiilg 
equation: 

2NH,CR1R2CR3R.,OH + CS2 -+ H O C R ~ R ~ C R , R ~ N H C S ~ ~ ~ E I ~ C R ~ R ~ C R ~ R ~ O H  
A - 
-+ I1 + N H ~ C R I R ~ C R ~ R ~ O I - I  + H2S. 

The yield of 4-methyl-4-hydroxymethylosazolidine-2-thioe was raised to 
84.7% (based on conversion of 1 mole equivalent of amino alcohol into 1 mole 
equivalent of the substituted oxazolidine-2-thione) by intermittent refluxing 
of the reaction mixture with additional portions of carbon disulphide. 
2-Methylmercapto-4,4-dimethyl-2-oxazolii1ium iodide was converted into 

2-benzylamino-4,4-dimethyl-2-oxazoline (IV) by refluxing with benzylamine 
in the presence of ethanol. This reaction is similar to the conversion of 2- 
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methylmercapto-2-imidazolilles into 2-substituted amino-2-imidazolines pre- 
viously (1, 7) described. 

During the course of this work 5-diethylaminomethyl-2-oxazolidone (m.p. 
51.5-53°C.) and 5-(diethyl methyl ammonium 11iethyl)-2-oxazolidone iodide 
(m.p. 160.5-161.5"C.) also were prepared. 

EXPERIMENTAL2 

2-Amino-2-methyl-1-propanol (44.6 gm., 0.5 mole) in benzene (150 cc.) 
was added dropwise to a stirred solution of carbon disulphide (35.3 gm., 
0.55 mole) in benzene (150 cc.) a t  5OC. over a period of 15 min. The stirring 
was continued for 30 min. a t  room temperature after which the yellow crystal- 
line intermediate was recovered by filtration. This dithiocarbamate salt was 
heated in an oil bath a t  105-135°C. until the evolution of hydrogen sulphide 
ceased. The cooled residue was triturated with water (100 cc.) and the colorless 
crystals (m.p. 121-123°C.) were removed by filtration, yield 24.7 gm. (75.3y0). 
Two crystallizations from water raised the melting point to 123.5-124°C. 
Calc. for C5H9NOS: C, 45.77; H ,  6.91; N,  10.68y0. Found: C,  45.58; H,  
6.60; N ,  10.3%. 

2-ilfetlzylmerca~to-/t,/t-dimethyl-2-oxazolinium Iodide 

4,4-Dimethyloxazolidine-2-thione (20 gm., 0.15 mole) was refluxed in a 
solutioll of methyl iodide (23.8 gm., 0.16 mole) in absolute methanol (70 cc.) 
for 30 min. On cooling in a freezing mixture, colorless crystals (m.p. SO-82°C.) 
were obtained, yield 25.2 gm. (57.3%). The melting point was raised to a 
constant value of 84-85°C. by one crystallization from cold absolute methanol. 
Calc. for CGH121NOS: C,  26.38; H ,  4.43; S, 11.74; N, 5.13%. Found: C, 26.67; 
H ,  4.15; S,  11.45; IT, 4.94%. 

2-Benzylamino-4,~-dimethyl-2-oxazoline 

A solution of 2-1~~ethylmercapto-4,4-dimethyl-2-oxazoli1ium iodide (25.15 
gm., 0.09 mole) and benzylamine (9.87 gm., 0.09 mole) in ethanol (10 cc.) 
was refluxed for eight and a half hours. Removal of the ethanol in vacuo 
under an atmosphere of nitrogen gave a turbid oil (yield 30 gm.). A small 
sample of this oil was converted into its picrate (m.p. 149-150°C.) in the usual 
manner. Two crystallizations from ethanol raised the melting point to 1.50- 
151°C. Calc. for ClsHl&!50g: C,  49.86; H, 4.42; N,  16.15y0. Found: C, 49.54; 
H ,  4.39; N ,  16.3%. 

The major portion (27.76 gm.) of the oily reaction product was dissolved in 
warm (50°C.) water (500 cc.) and the solution was passed through a colullln 
of Amberlite IRA-400 resin (300 cc.) a t  a rate of 7-8 cc. per min. The column 
was washed with 8500 cc. of water. Colorless iieedles (m.p. 73-73.5"C.) were 
obtained in 55.5y0 yield (11.5 gm.) from the effluent and washings on evapora- 

?A11 ?izelti?zg poilzts are z~ncorrected. il4icroanalyses zuere deterrrzined by llfzcro-Tech Laboratories, 
Skokie ,  Illinois, and Drs. G. Weiler a d  F. B .  Straz~ss,  Oxford, Engla7zd. 
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tion in vacuo under nitrogen. Two crystallizations from carbon tetrachloride 
raised the melting point of the 2-benzylamino-4,4-dimethyl-2-oxazoline to 
79-80.5"C. Calc. for ClzH16N20: C, 70.53; H,  7.89; N,  13.72y0. Found: C,  
70.81; H ,  7.83; N,  13.78%. 

4-Ethyloxazolidine-2-thione (m.p. 73-74OC.) (8) was prepared from 2- 
amino-1-butanol by the method described above for 4,4-dimethyloxazoliclii~e- 
2-thione. Calc. for C,HgNOS: C, 45.77; H, 6.92; N, 10.68; S,  24.44y0. Found: 
C, 45.92; H ,  6.47; hT, 10.5; S, 24.8y0. 

2-iVfethylmercapto-4-ethyl-2-oxazolinium Iodide 

A solution of 4-ethyloxazolidine-2-thione (4 gm., 0.03 mole) and methl~l 
iodide (-1.33 gm., 0.03 mole) in 35 cc. of absolute methanol was refluxed 
for 30 min. The residue, after removal of the methanol in vacuo, crystall- 
ized on standing, yield 3.91 gm. (43.4%). Crystallization from absolute 
methanol raised the melting point from 83-84.5"s. to  84.5-85.5"C. Calc. 
for C6H12INOS: C, 26.38; H ,  4.43; N ,  5.13%. Found: C, 26.27; H, 4.44; 
N,  5.12%. 

Carbon disulphide (83.75 gm., 1.1 mole) ~ v a s  added to a stirred solution 
of 2-amino-2-methyl-l,3-propai1ediol (105.1 gm., 1 mole) in ethanol (750 cc.) 
a t  2-5°C. over a period of 25 min. This solution was refluxed for six hours 
after which a second portion of carbon disulphide (42 gm., 0.55 mole) was 
added and the refluxing continued for another 16 hr. Finally a third portion 
(80 gm., 1.05 moles) of carbon disulphide was added and the solution was 
refluxed for a further 16 hr. After removal of the excess carbon clis~~lphicle and 
solvent, a brown semicrystalline residue was obtained. I t  was triturated with 
acetone ancl the colorless crystals (111.p. 88-93°C.) were removed by filtration, 
yield 124.5 gm. (84.7y0). The crude material was purified to a constant 
melting point of 92.5-93.5"C. by several crystallizations from ethyl acetate. 
Calc. for C6HBNO2S: C, 40.79; H ,  6.16; N, 9.52; S, 21.79%. Found: C, 40.95; 
H, 6.73; N, 9.G5; S, 21.6%. 

A portion (19.5 gm., 0.13 mole) of the 4-methyl-4-hydroxymethyloxazol- 
idine-2-thione was refluxed in absolute methanol (75 cc.) with methyl iodide 
(20.7 gm., 0.146 mole) for 30 min. Removal of the alcohol in vacz~o under 
nitrogen gave a yellow crystalline product (m.p. 112-114.S0C.), yield 13.76 
gm. (79.2%). Crystallization from ethyl acetate raised the melting point to 
115.5-116.5"C. 'This material gave a negative qualitative test for sulphur and 
its analytical values agreed with those calculated for 4-methyl-4-hydroxy- 
methyl-2-oxazolidone. Homeyer (5) reported the melting point of this com- 
pound as 115-116.5"C. Calc. for CsHgNOa: C ,  45.80; H I  G.929;b. Found: 
C, 45.68; H ,  6.74%. 

A solutio~l of 1-amino-3-diethylamino-2-propanol (219.4 gm., 1.5 moles) 
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in 1000 cc. of benzene was added dropwise to a stirred solution of carbon 
disulphide (125.6 gm., 1.65 moles) in 1750 cc. benzene a t  2°C. over a period 
of four hours. After 15 mill., a grayish precipitate formed. 'The reaction 
mixture was allowed to stand overnight in the refrigerator after which the 
solid material was removed by filtration. This solid was suspended ill 3000 cc. 
of ethanol and the solution was refluxed until the evolution of hydrogen 
sulphicle ceased. The resulting brown ethanol solution was filtered to remove 
sulphur and then treated with Norite A. The filtrate, on evaporation to one- 
third its original volume and cooling, gave colorless needles. A second crop 
was obtained from the mother liquor. The total yield of crude product (m.p. 
93-97°C.) was 109 gm. (77.27,). This crude material after crystallizatio~l 
from ethanol melted a t  96-97°C. Calc. for CaHlGN20S: C,  51.02; H ,  8.57; 
N, 14.86; S ,  17.037,. Found: C, 51.15; H ,  8.55; N ,  14.70; S,  16.97,. 

A picrate formed in the usual manner melted a t  154-15j°C., yield 77.27,. 
Calc. for C14H19N508S: C, 40.27; H ,  4.58; N, 16.77,. Found: C, 40.33; H,  
4.88; N ,  16.67,. 

A sample (2.8 gm., 0.015 mole) of 5-diethylaminomethyloxazolidine-2- 
thione in 9 cc. of methanol was treated with hydriodic acid (2.05 cc., d = 1.7). 
On addition of dry ether (150 cc.) to this solution, an oil separated. This oil 
crystallized (rn.p. 113-120°C.) on standing, yield 4.23 gm. (90.07,). Two 
crystallizations from ethanol raisecl the melting point of the hydroioclide salt 
to 121-126°C. Calc. for CBH171N?OS: C, 30.39; H ,  5.42; N ,  8.86%. Found: 
C,  30.60; H ,  5.60; N ,  9.07,. 

I-Amino-3-dicthylan~ii~o-2-propanol (18.31 gm., 0.123 mole) and diethyl 
carbonate (22 gin., 0.186 mole) were condensed in the presence of sodium 
methylate catalyst (0.10 gm.) by the method of Homeyer (5). After removal 
of the excess ethyl carbonate i n  vacuo under nitrogen, an oil was obtained, 
yield 19.09 gm. (88.5Y0). This oil crystallized (m.p. 40-43°C.) on standii~g and 
two crystallizations from ethanol raised the melting point to 51.3-53°C. 
Calc. for CSHlGN202: C, 35.80; H, 9.37; N,  16.27Yo. Found: C, 36.10; H ,  
9.41; N ,  15.97,. 

A sample (1.0 gin., 0.0038 mole) of 5-diethylaminomethyl-2-oxazolidone 
was refluxed with methyl iodide (0.825 gm., 0.0058 mole) in absolute methanol 
for 30 min. This solution was cooled to room temperature and allowed to 
stand for 15 hr. Colorless crystals (m.p. 158-161°C.) were deposited from the 
solution, yield 1.233 gin. (67.77,). Two crystallizations from absolute ethanol 
raised the melting point to a constant value of 160.5-161.5"C. Calc. for 
C9H19IN202: C, 34.41; H,  6.09; I ,  40.39; N, 8.927,. Foulld: C, 34.22; H ,  
5.94; I ,  40.58; N,  9.047,. 

Infrared Spectra 

The infrared spectra were obtained with a Perkin-Elmer single beam 
spectrophotometer equipped \vith a sodium chloride prism. The samples were 
observed as mulls of the solid in Nujol. 
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