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Abstract: 2- Methylaminothiazolines 3 were synthesized selectively from N-(2-hydroxyethyl)-thioureas 2 by 
the intramolecular Mitsunobu reaction. © 1999 Elsevier Science Ltd. All rights reserved. 
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2-Aminothiazoline ring system has gained much interest as biologically active molecules such as potent 

inhibitors of human nitric oxide synthase, I octopaminergic-agonists, 2 anthelmintics, 3 and antiinflammatory 

agents. 4 These compounds are usually prepared by the hydrochloric acid-catalyzed cyclization of N-(2- 

hydroxyethyl)-thioureas 2a,2b,3,5 or the cyclization of hydrogen sulfate of thioureas 2a, 6 in aqueous basic 

conditions. These methods give low yields for the formation of the 2-aminothiazolines and are not applicable to 

acid sensitive or racemization-prone substrates due to the vigorous acidic or basic reaction conditions. 
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Mitsunobu reaction of thioureas such as 2 can conceivably proceed through mild nucleophilic attack upon the 

oxyphosphonium intermediate either by the sulfur atom to provide 2-aminothiazoline 3 or by the two nitrogens to 
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give the 2-imidazolidinethione 4 or aziridine 5 (Scheme 1). However, we speculated that the increased 

nucleophilicity of sulfur atom relative to nitrogen may favor 2-aminothiazoline formation. Herein we report a mild 

access to 2-aminothiazolines at room temperature from the corresponding N-(2-hydroxyethyl)-thioureas through a 

selective intramolecular Mitsunobu reaction (eq. 1). 

Table 1. Intramolecular Mitsunobu Reaction of N-(2-Hydroxyethyl)-thioureas 

NHR 3 S MeN MeHN 

H O ' ~ R R 2  T H F  MeNH"~N R 3 DEAD, TPP . , ~ N R  3 -. , ~ N  

R 1 R 1 
MeN=C=S 2 3 R 3= H 

entry R 1 R 2 R 3 yield (%) yield (%) mp (°C) yield (%) mp (°C) 
of 2 a of 3 of 3 of 3 HCI of 3 HCI 

a H H H 92 87 90 b 90 154-157 

b Me H H 66 75 72-75 92 140-142 

c Et H H 81 73 61 82 126-128 

d (S)-Bn H H 85 66 105 74 175-178 

e Me Me H 80 75 110 82 178-182 

f H H IVle 75 (69/31) c 57 140-143 

g H H Et 95 (57/43) c 40 128-130 

alsolated yields by column chromatography, bLit.8 mp 88.5-90 oC. CThe ratios of a mixture, 2- 

iminothiazolidine and 2-imidazolidinethione, were determined with NMR data. 

N-(2-Hydroxyethyl)-thioureas 2 were readily prepared from the reaction of the corresponding 1,2- 

aminoalcohols with methyl isothiocyanate in tetrahydrofuran (THF) solution at room temperature in good yields 

(Table 1). The Mitsunobu reaction was achieved with triphenylphosphine (TPP) and diethyl azodicarboxylale 

(DEAD) in THF. 7 The DEAD was added to a mixture of the TPP and 2 at room temperature. The reactions were 

complete within 30 min at room temperature. Generally, the separation and purification of the Mitsunobu reaction 

products are not convenient because the by-products, triphenylphosphine oxide and 1,2-dicarbethoxyhydrazine 

have similar Rf values to products. However, the 2-aminothiazolines were cleanly isolated after precipitation as 

HCI salts upon addition of 1-2 equivalent ethanolic HCI to the reaction mixture. 
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The intramolecular Mitsunobu reaction of various substrates 2a-2g was examined: The results are shown in 

Table 1. With thioureas 2a-2e prepared from N-unsubstituted aminoalcohols (R3=H), S-cyclization to 2- 

aminothiazolines was mainly observed with trace amount of the N-cyclized products 4. Thus, all reactions 

proceeded in good yields with regiocontrol (S-cyclization > N-cylization) to give 2-aminothiazolines, as we 

expected. However, the thioureas 2f and 2g prepared from N-substituted aminoalcohols (R3=Me, Et) gave a 

mixture of 2-iminothiazolidines (S-alkylation products) and 2-imidazolidinethiones (N-alkylation products) in the 

ratio of 69/31 and 57/43, respectively. The desired products were also conveniently isolated as HCI salts. To 

expand the scope of this methodology, 9 the intramolecular Mitsunobu reaction of N-(3-hydroxypropyl)-N'- 

methyl thiourea 6 was performed giving the S-alkylation product 7 (HC1 salt: 91% yield, mp 149-151 oC: free 

base: 78% yield, mp 47-51 oC). 

S NHMe 

MeNH'~J" N H DEAD, TPP S "~N 
HOx..~ 6 THF LvJ  7 

In conclusion, we have succeeded in the development of a mild synthetic method for 2-methylaminothiazolines 

from the corresponding 1,2-aminoalcohols using a selective Mitsunobu reaction. Aminothiazolines were 

efficiently isolated as the HC1 salts in good to excellent yields. 
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The Mitsunobu reaction of the thioureas derived from phenyl isocyanate is possible, but with the aminoalcohol 

la, If, and lg, N-alkylation products were mainly obtained. With the amino alcohol lb,  lc,  ld,  and le, 

only small amount of S-alkylation products was produced along with unknown mixtures of products. 


