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Summary: Several 2,4-diaminothiazoles and 2,4-diaminothiophenes could be 

easily obtained by metallation using LDA from aminomethylthiomethylenecyanamides 

gaand aminomethylthiomethylenemalononitrile, respectively. 

Five-membered aromatic heterocycles having electron-donating substituents 

such as amino and hydroxy groups have been generally known to be unstable.' 

Therefore, a few 2,4-diaminothiazoles 2-6 and 2,4_diaminothiophenes 7 have been 

reported so far. 

We intended to prepare such unstable heterocycles by a convenient procedure 

and found that they could be readily prepared by metallation using lithium 

diisopropylamide (LDA) from aminomethylthiomethylenecyanamides (Land g)80r 

aminomethylthiomethylenemalononitrile. 

The following preparation of 4-imino-2-phenylamino-4,5-dihydrothiazole 9' 

is representative. To a solution of LDA (2.5 mmol) in 5 ml of dry THF was added 

phenylaminomethylthiomethylenecyanamide 22 (191 mg, 1 mmol) in 2 ml of dry THF. 

The mixture was stirred for 20 min under nitrogen atomosphere at - 30°C and then 

quenched with 10 ml of water to give white precipitates, which were collected 

and washed with ether-hexane (1:l). Recrystallization from pyridine-H20 afforded 

white plates of mp 164,1650decC (4a) in 71 % yield. 

Similarly, 2-cyclohexylamino-?;-imino-4,5-dihydrothiazole l$ was obtained in 

75 Z yield. These compounds &were unchanged in crystalline state in a vacuum 

desiccator at least one week, but they decomposed rapidly in a solution. 

Acetylation of 4Awith acetic anhydride afforded a stable derivative, 4-acetyl- 

amino-2-acetylphenylaminothiazole 5a lo .- as white prisms of mp 218-2200~~~~ (retry. 

from benzene) in 80 % yield. 

In contrast to the above results, an unusual cyclization occurred when 

compounds 2 derived from dimethyl cyanodithioimidocarbonate 1" with secondary 

amines were used. That is, treatment of 2 with LDA at - 300ygave 2-amino-5- 

cyano-4-substituted aminothiazoles 1Linstead of 4. h 
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Scheme I 
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The structures of 2 were determined on the basis of spectroscopic evidence 

together with elemental analyses. The nmr spectrum (DMSO-d6) of 12 showed a 

broad amino signal and a singlet methylene signal for morpholine at68.0 and 

3.65, respectively. In its ir spectrum a strong CN stretching band appeared at 

2170 cm". The positions of the three functional groups on the thiazole ring 

were assigned on the basis of mass fragmentation patterns. The mass data of 12 

showed fragmentation pattern to an ion (M- H2NC=N)@together with a parent and 

other ion@. 

Furthermore, 2-amino-5-cyano-4-methylthiothiazole 2" was prepared directly 

from kby the present reaction as white needles of mp 183-184°C (retry. from 

CHC13) in 30 % yield. This compound 12 was compared with its isomer IA which 

corresponded to 4. Compound ti was synthesized from the cyclization reaction of 

cyanomethylthiom~thylthiomethylenecyanamide according to the method described 

in the literature. '3 On comparison with mass data of lJ and %, their 

characteristic fragment ions were (M- H2NC=N)+ and (M- H3CSC=N)+, respectively. 

These results support the structures of W_and 2e 

The unusual cyclization to form 12 can be explained by assuming several 

intermediates i., L, g, 2, 10, and 2. 
& 

The reaction pathway is very interesting 

(Scheme II); an anion SCH2 attacks methylene carbon to form a thiiran ring 7_, 

followed by ring-opening to generate an anion 8_, which in turn creates a 

thiazoline ring 9. The intermediate zia then converted to E. This key species 

12 abstracts cyazo group from remaining g to afford 2 via lJ. 

On the other hand, a simple intramolecular cyclization is considered to 

occur exclusively in the reaction of 2_derived from l-with primary aminea. 
8 In this case two equivalents of LDA generate a dianion Land its SCH2 attacks 

directly cyan0 group to form thiazoline ring (Scheme I). 
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Scheme II 
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In order to extend this reaction , phenylaminomethylthiomethylenemalono- 

nitrile" was treated with LDA to give 3-cyano-4-imino-2-phenylamino-4,5- 

dihydrothiophene l5 as white needles of mp 197-1980decC (recy. from pyridine- 

H20) in 56 % yield. 
Aminothiazoles synthesized by the present procedure are as follows; 2- 

cyclohexylamino-4-imino-4,5_dihydrothiazole % l6 (white plates of mp 147-148°decC, 

retry. from pyridine420); 2-amino-3-cyano-+morpholinothiazole 12~'~ (white 

needles of mp 194-195°C, retry. from CHC13, yield 33 % based on LT); 2-amino- 

5-cyano-4-piperidinothiazole lg18 (white prisms of mp 145-146°C, retry. from 

benzene , yield 30 % based on 2Ad). 

Judging from the properties of 2,4-diaminothiazoles synthesized, it is 

deduced that first, diaminothiazoles exist exclusively in 4-imino structures 

and can be isolated as somewhat stable crystals containing a water of crystal- 

lization, and second, introduction of cyano group or acylation of amino groups 

can stabilize the thiazole ring. 
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