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amoyloxymetllyl-2- 
oxazolidinethione 

.X = H (I )  
s = 0-CI (Iej 
S = p-CI (Ibj 
s = o-KOr (IC) 
S = 0-F (Id) 
S = p-CHiF (Ie) 
S = CFa (If) 

11 
111 
- I -~ \ Iet l l~ l -4-S-henzoxg- 

methgl-2-oxazolidin- 
ethione 

S = H (IT) 
S = :3,5-(?;O?j? ( IVa)  
s = 0-CI (11-11) 
s = p-CI (IVC) 
s = 0-F ( I V d )  
S = m-F (IVe) 
s = 11-1: ( IVf )  
S = m-CFz ( IVe)  
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S I 1  

( 1  Aqueoris rnethanol 

183-1 85" 
162.8-16:3. 3' 
160-161 .5a 
1i2-li3h 
182-18Ab 
152-162e 
168-170d 
152-153e 
1i&Ii9f 

153-lt55u 
160-16 1u 
139.6-141, 5 g  

180.8-181 . Y  
144-146u 
134-136g 
141-143u 
10i-lOYh 
140-141U 
1:3O-13Zc 
2:38-240e 

60-61' 
95-978 

89-91$, 

92-92.5k 

-i,j--iSh 
139.5-140.5' 

Yield, 
% 1:orinula 

34.12 
4 i ,  92 
47. 92 
46.30 
50.69 
50,69 
46.70 
55,91 
63.51 

5,30 10.52 
4.36 9.32 11.70 
4.36 9.32 11.79 
4.21 13.50 
4.61 9.85 
4.61 9.85 
3.92 8.38 
5.12 11.86 13,57 
4.74 8 . 2 3  9.42 

5i.35 5 . 2 1  5 . 5 7  
42.23 3.25 12.31 
50.44 4 . 2 3  12.41 
50 .44  4.23 12.41 
53.52 4.49 5.20 
5 3 . 5 2  4.49 5.20 
53.52 4.49 5.20 
48 90 3.79 4.39 
4 7 . 8 2  5.02 4.65 2 1 . 2 8  
45.98 4.56 4.88 
36.34 6.10 21.19 24.25 
70.28 11.60 3.49 7.37 
58.34 8.16 7.56 17.31 
60.72 6.37 5.90 13.51 
64.15 10.35 5 . 7 5  13 17 
45.ii 6.91 10.68 24.44 
50.34 6 34 2 2 , 3 6  

llethanol-dioxane. Methanol. Isopropyl ether-acetone. e Water. 

54.46 5 . 2 4  10.42 
48.18 4.36 9 . i 9  11.5i 
48.31 4.73 9.42 11.23 
46.35 4 . 2 7  12.98 
50.99 4.80 9.91 
51.00 4.72 9.83 
4i.15 4.23 8 . 2 2  
55.93 5.10 12.04 
63.60 4.87 8.31 

57.69 5.18 
4 2 . 2 4  3.21 
80.86 4 . 3 0  
50.69 4.33 
53.62 4.68 
53.63 4 . 6 5  
53.75 4.53 
49.29 4.00  
48.35 5.21 
46.13 4.56 
36.78 6 . 2 6  
7 0 . 2 0  1 1  .55 
58.56 8.28 
61.04 6.49 
64.24 10.15 
45.98 6.98 
50.24 6.38 

' Benzene. 

13.i8 
9.64 

5.83 
12.62 

12.10 
11.07 

5 . 0 7  
5 .14  
5.35 
4.46 
4 . i 8  51.41 
4.88 

20.01  21 62 
3.27 7.50 
7.86 17.41 
6.03 13.54 
5.94 13.14 

IO, 90 24.34 
22.55 

Q Absolute ethaiiol. 
'1 Diethyl ether. c Aqueous ethanol. 1 Petroleum ether (bp  90 -12~o)~sec -b~~ ty l  alcohol. Ether-petroleum ether. 1 Ethyl acetate. 

for 2 hr at  room temperatiire and evaporaied to dryness iuider 
vacitiim at  40'. The residiie was crystallized from 807, aqiieoiis 
ethanol. 

3-Ethylhexahydro-2-benzoxazolidinethione (VIII).-To 45.1 g 
( 1 .O mole) of ethylamine in 250 ml of cold ethanol was added 49 
g (0.5 mole) of 1,2-eposycyclohexane. The solution was stirred 
for 6 hr and then allowed to stand 2 days. The solvent and excess 
et hylaniiiie were removed by vacuum evaporation at  40" leaving 
ii light brown oil. The oil was dissolved in 200 ml of dioxane 
t ( i  whirh was added 69 ml of triethylamine. The solution was 
cwled in an icae bath to O-lOo and CS, (38.1 g, 0.5 mole) was added 
tlropwice. The reaction was allowed to come to room tempera- 
tiire and stirred for 1 hr. After the dropwise addition of ethyl 
c,hloroformate (54.3 g, 0.5 mole) mid removal of triethylamine 
hydrochloride, 69 ml of triethylamine, and 50 ml of CCI, were 
added. The solrition was warmed to 30' for 1.5 min, solvents 
were removed itnder vacuum at  40", and the residiial oil solidified 
and was crystallized from petroleum ether (bp 90-120°) and sec- 
biityl alcohol yielding off-white crystah. 
3-Ethyl-5-phenoxymethyl-2-oxazolidinethione (IX).-To a solu- 

tion of ethylamine (45.1 g, 1.0 mole) in ethanol (250 ml) a t  10" 
was added 1,2-epoxy-a-phenoxypropane (30 g, 0.2 mole). The 
esvess amine was removed by boiling after 4 days of standing at  
t'iiom iemperature and the solvent was removed by vacuum 
evitporaiion at 40" leaviiig a white solid. The solid w w  dissolved 
i i i  c~ilti dioxaiie niid treated with CP, (15.2 g, 0.2 mole) aiid ethyl 
c~hloi~i~fo~~rtiate as i i i  the pi'ocediit,e for IS. Colorless 
ol ) t  t i i t  led from ahrolitte et hatiol. 

5-Decyl-2-oxazolidinethione (X).-The l-amiiio-2-hydr(~xy- 
dodecane was prepared accordiiig to the method of Petrow atid 
Stephe~ison.~ A mixture of l,2-eposydodecane (92.2 g, 0.3 mole) 
atid hiic~inimide (50 g, 0.5 mole) and 10 drops of pyridine in  500 
in1 of at)soliite ethaiiol was refliixed for 24 hr. The rebiilting 
s o l i i t i o i i  was evaporated iuider redrlced pressitre tci ail :irnber O i l  

which solidified on  staiidiiig. The solid was slurried irl petroleum 
ether, filtered, and dried yielding 92 g of the crude succinimide 
adduct. A portion was recrystallized from petroleum ether, mp 
io-73'.  Thir material (90 g )  was hydrolyzed 11y r~fliixing i n  
.iOO ml of rc~iic~etitr:tted IICl fw 8 hr .  The s u l i i t i ~ ~ ~ i  was cooled, 
diliited with 500 ml of water, and iieiitralixed with 30'2 KaOII. 

The i~esultiiig precipitate was filtered off aiid crystallized from 
absolute ethanol, mp l.i&15i0, yield 22 g. 

The amino alcohol (22 g, 0.11 mole) was dissolved in 250 ml of 
acetone containing 16 ml of triethylamine. CS? (11.4 g, 0.15 
mole) was added slowly and the reaction was stirred at room 
temperatiire for 2 hr and refliixed for 6 hr. The solution was 
variiiim evaporated to a solid and crystallized from an ether- 
petroleiim ether mixture yielding 16 g of white crystals. 

4-Methyl-tetrahydro-1,3-oxazine-2-thione (XI).--Y-Amiiio- 
butanol (21.2 g, 0.238 mole) was dissolved in 100 ml of dioxaiie 
containing 33 ml of triethylamine. CS, (18.2 g, 0.238 mole) 
was added to the stirred solution. After 2 hr the solution WRS 

cooled and ethyl chloroformate (25.8 g, 0.238 mole) was added 
dropwise. The triethylamine hydrochloride formed was filtered 
off and 50 ml of CHC1, and 33 ml of triethylamine were added and 
the soliition was stirred at room temperatiire and mildly heated 
t'o remove COS. It was then vacniim evaporated to a thick oil 
and diirried in  acet'oiie, and the solid wax filtered o f .  Crystal- 
lization was affected from ethyl acet,ate yielding 7 g of proditct. 

5-Methyl-5-vinyl-2-oxazolidinethione (XII).-The preparation 
of isoprene oxide was according to Heist, et and the conver- 
sion to the amino alcohol followed EttlingerP and Al'bitskaya 
and Petrov.9 Isoprene oxide (25 g, 0 .3  mole) wan added slowl,~. 
over 1-2 hr t o  I 1. of ccild (5') c.onreiitrated ?;T-IIOH. After ( ~ i t n -  

p lek  additioii, the reac*tioii was stirred for ail additiciii:tl 2 111, :iL 

5', refrigerated for 12 hr, aiid allowed to stand a t  room teinpci,ii- 
tiire for 24 hr. The soliit,ioii war theii boiled to (~iie-half voliiinc 
nnd frtrther cwiireiitrated t o  ai1 oil i t i  a vaciiitm evaporator. Thc 
oil was dist,illed (pyrogallol was added to reta1.d polymerizatioi~) 
nnd 11.5 ml of the amiiio alcohol was collected at  6i-73" (I:] 
mm). The coilversion to  the oxazolidinethione followed the 
method of Ett,lirtger.2 The l-amino-2-hydroxy-2-methyl-:3- 
hitt,ene (11.5 ml, 0.1 14 mole) was dissolved in 100 nil of water 
r o t ~ t a i ~ ~ i i ~ g  8 g o f  KOII. To the i.apid1y Atirtiiig solittiot~ was 
added dropwise over 60 miii CSP (9.2 g, 0.12 Inole) iri 80 in1 of 
dioxane. Consecutively, 8 g of KOH in 100 ml of water and 40 
g of lead nitrate in 200 ml of water were added. The solution 

(8 )  E. J. Reiat, I. G. Junea, and B. R. Baker, J .  O w .  Cl iem. ,  26, 1 6 2  
(1960). 

(9) V. A I .  . il'l)itskaj.a itnd .L .\. I'etruv, Zh. 0bshr.h. Kliim, 28, 001 
(1958j; C h e m .  Abstr . ,  62, 17098f (1958). 




