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A new procedure for the preparation of DL-5-vinyloxazolidine-2-thione (goitrin) 3 via a facile and practical
synthesis of the key intermediate DL-1-amino-3-buten-2-ol 2 is described.
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Goitrin 3 is the trivial name for 5-vinyloxazolidine-2-
thione, a compound present in several species of Brassicae
and Cruciferae such as rutabaga, turnip, cabbage and
rape. When consumed by humans or animals, it presents
an antithyroid activity both in its enantiomeric or racemic
forms [1,2]. Administration of 3 to rats leads to a depres-
sion of brain norepinephrine and to an elevation of heart

adrenal dopamine [3].
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Goitrin has been obtained in good yield by converting 1-
amino-3-buten-2-ol 2 with aqueous alkali and carbon disul-
fide into a dithiocarbamate subsequently treated by lead
nitrate [4). However, to our knowledge, two main methods
only for preparing 2 have been reported which appear to
be quite tedious. Reaction of butadiene monoxide with
aqueous ammonia leads to two regioisomers which have to
be separated via fractional crystallization of their oxalates
[3,4]. More recently, a new multistep synthesis of 2 was
described [5]: the hydroxynitrile 4 obtained by adding
hydrogen cyanide, generated in situ, to acrolein was pro-
tected as a ketal 5 which was reduced with aluminium
hydride in tetrahydrofuran. The aminoalcohol 2 was iso-
lated after removal of the protecting group with aqueous
hydrochloric acid, and treatment with potassium hydrox-
ide.

These syntheses suffer from many drawbacks as for in-
stance the use of a very expensive starting material (buta-

diene monoxide), dangerous reagents (hydrogen cyanide)
or, more severely, the difficulty to recover the pure amino-
butenol 2 due to its high solubility in water.

These disadvantages were circumvented by developing
an alternative synthesis of 2 based on the use of (i) tri-
methylsilyl cyanide, a readily accessible reagent on large
scale [6,7] and of (i) a new procedure for recovering ami-
noalcohols from aqueous solutions [8] which has been very
efficient in this case (Scheme 1).
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Addition of trimethylsilyl cyanide to acrolein in the
presence of a catalytic amount of zinc iodide according to
reported procedure [9] gave the adduct 1 in quantitative
yield. This protected cyanohydrin was reduced directly in-
to the corresponding aminoalcohol 2 with the aid of lith-
jum aluminium hydride [10). Then the very soluble amino-
alcohol 2 was easily recovered by using the triethanol-
amine/water hydrolytic system instead of the classical
water/sodium hydroxide/water system. Finally, 2 was con-
verted into goitrin 3 in good yield according to a previous-
ly reported procedure [4] with slight modifications.
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EXPERIMENTAL

Mineral products except zinc iodide and lithium aluminium
hydride were purchased from Prolabo (France). All organic
reagents, zinc iodide and lithium aluminium hydride purchased
from Janssen Chimica or Aldrich Chemical Company were of
analytical grade. Trimethylsilyl cyanide was prepared according
to the literature [7]. Melting points were taken on an Electrother-
mal melting point apparatus and are uncorrected. Microanalyses
were performed by ““ATX Laboratoires’’ (Nanterre, France); ir
spectra were obtained on a Perkin-Elmer 157 apparatus; high
resolution mass spectrum was recorded on a VG model 70/70-F
spectrometer; pmr spectra were taken on a Perkin-Elmer Hitachi
R-24 spectrometer; the pmr and cmr spectra of goitrin were also
obtained using a Bruker AC-250 spectrometer.

2(Trimethylsilyloxy)-3-butenenitrile (1).

A mixture of freshly distilled acrolein (12.7 g, 226 mmoles), tri-
methylsilyl cyanide (22.5 g, 226 mmoles) and a minute amount of
zinc iodide (5 mg) was heated for 40 minutes under reflux. The
reaction was followed by infra red; after the disappearence of the
carbonyl band, the orange colored solution was distilled under
reduced pressure to give 1 (15 g, 90%) as a colorless liquid, bp
72°/10 Torr (lit [11] bp 84°/35 Torr); ir (film): » 3000, 1650, 1250,
840, 760 cm™; pmr (carbon tetrachloride/benzene): 6 0.4 (s, 9H,
Si(CH,),), 4.85-5.15 (m, 1H, CHO), 5.20-6.25 (m, 3H, CH,=CH).

1-Amino-3-buten-2-0l (2).

A mixture of 1 (19 g, 120 mmoles) and anhydrous ether (200 ml)
was slowly added during 3 hours to a suspension of lithium alu-
minium hydride (9.5 g, 250 mmoles) in anhydrous ether (400 ml).
After refluxing during 75 minutes, the reaction mixture was cool-
ed to room temperature. Triethanolamine (39 g, 261 mmoles) was
then added under stirring over a period of 1 hour, followed by
distilled water (9.5 g, 527 mmoles) over a period of 25 minutes. A
greyish mass was formed and stirring was continued for 24 hours,
during which time the solid got a sandy consistency. The mixture
was then filtered, the solid washed with ether (6 x 50 ml). The
organic phase was dried (magnesium sulfate) and the solvent
removed under vacuum. The yellow viscous liquid was distilled
under reduced pressure to give 2 (6 g, 56%) as a colorless liquid,
bp 46°/0.3 Torr (lit [S] bp 45°/0.5 Torr); solidification as white
deliquescent plates occurred in the cold; ir (film): » 3300, 3100,
1600 cm™; pmr (carbon tetrachloride/DMSO-d,): 6 2.4-2.6 (m, 2H,
CH,-NH,), 2.65 (s, 3H, NH,, OH), 3.85 (m, 1H, CHO), 4.8-6.0 (m,
3H, CH,=CH).
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5-Vinyloxazolidine-2-thione (3).

In a flask equipped with a condenser, a cold solution of potassi-
um hydroxide (3.65 g, 65 mmoles) in water (20 m!) and 2 (5.5 g,
63.2 mmoles) in dioxane (50 ml) was magnetically stirred. Carbon
disulfide (4.9 g, 64.4 mmoles) was added and the solution turned
orange. Five minutes later, potassium hydroxide (3.65 g, 65
mmoles) in water (30 ml) and lead nitrate (21 g, 63.4 mmoles) in
water (60 ml) were successively added. The brown solution was
stirred and heated at 60° for one hour. The black thin precipitate
was discarded by filtration and washed with hot water (100 ml).
The yellowish solution was evaporated in vacuo and the
powdered residue extracted with boiling benzene (300 ml). The
solution was then filtered and concentrated to 75 ml. The flask
was frozen and goitrin was obtained as a light brown powder, 5.7
g (70%}); recrystallization from ether afforded a white solid, mp
63.3° (lit [4] mp 64-65°); pmr (deuteriochloroform): § 3.51-3.61 (m,
IH, H,), 3.96-4.00 (m, 1H, H,), 5.34-5.53 (m, 3H, H,, H;, Hy),
5.91-6.05 (m, 1H, H.), 8.65 (s, 1H, NH); cmr (deuteriochloroform):
6 49.27 (CH,), 83.51 (CH), 120.69 (= CH), 133.15 (CH, =), 189.09
(C=S5); high resolution ms: mass Calcd. for C,H,NOS: m/z
129.02483. Found: 129.02476.

Anal. Calcd. for C;H,NOS: C, 46.48; H, 5.46; N, 10.84; S, 24.83.
Found: C, 46.65; H, 5.50; N, 10.74; S, 24.67.
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