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A series of monomethiodides of 2-amino(or 2-methyl- and 2- 
phenyl)-4-(N-cycloalkylamino)methylthiazoles are synthesized. 

It is shown that in these compounds the nitrogen atom of the 
cyeloalkylamino group is quatemized. 

The present paper describes thiazole derivatives 

containing a tetra-subst i tuted ammonium group. 
Compounds of this kind are unknown, but are poten- 
tially interesting since the thiazole ring enters into 
the composition of some physiologically active com- 
pounds, and that compounds with ganglion blocking 
propert ies  are to be numbered among te t ra -subs t i -  
tuted ammonium salts. 

In the course of the work methiodides IVa-XVa 
were synthesized. 

~-Si~_R ! ~ R2N--CH2~ N CH31 R2N--CH2--h.- N 

I--IH IV--XV tVa-XVa 

Compounds IVa-XVa were obtained by reacting 
bases IV-XV with methyl iodide in dry ethanol: they 
crystal l ized well, and were soluble in water. 

Bases  IV-XV were prepared by condensing 2- 
amino (methyl, phenyl)-4-chloromethylthiazoles 
(I-III) with cycloalkylamines (pyrrolidine, piperidine, 
hexamethylenimine, and morpholine). It is of interest  
to note that when preparing compounds IV and XII 
by condensation in this way, in addition to the basic 
reaction products,  side reaction products, quaternary 
ammonium salts of type XVI, were obtained. 

R2N - - C H  2 q 

XV! 

Confirmation of this s t ructure  is provided by the 
reaction of 2-phenyl-4-(N-pyrrolidino)methylthiazole 
tXIII) with 2-phenyl-4-chloromethylthiazole (III). The 
product is identieal with the side reaction product 
formed by reaction of III with pyr~olidine. 

When 2-amino (methyl, phenyl)-4- (N-cyeloalkyl- 
amino)methylthiazoles (IV-XV) were treated with 
methyl iodide under the conditions used, only the 
monomethiodides IVa-XVa could be isolated. From 
this fact it could be reasoned that when compounds 
IV-XV reac t  with methyl iodide it is the most  basic 
nitrogen atom of the eyeloalkylamino group which 
is quaternized. Experimental  resul ts  eorffirm this 
view. Thermal  decomposition of the quaternary base 
obtained by treating an aqueous solution of methiodide 
Va with s i lver  oxide, led to the isolation of N-methyl - 
piperidine, identified as its picrate. 

The l i terature gives various melting points for N- 
methylpiperidine picrate, 220-222 ~ [1-6] and 148-152 ~ 
[7-10]. Our N-methylpiperdine picrate had melting 
point 223-224 ~ N-Methylpiperidine was prepared by 
treating piperidine with methyl iodide [11], and had 
boiling point 103-104 ~ (744 ram) (105-107 ~ [1,2]). 
Obviously the authors who gave the melting point of 
N-methylpiperidine picrate as 148-152 ~ were dealing 
with piperidine picrate melting point 147-149 ~ [ 1]. 

In the case of 2-phenyl-4-(N-piperidino)methyl-  
thiazole methiodide (XIIIa), its s t ructure was proved 
by synthesis. 

( r - -~N_C H3 CH~I ~ I--CH2-. .N 
XH, . Xllla ~5~_C6H5 

Treatment  of 2-phenyl-4-(N-piperidino)methyl-  
thiazole (XlII) with methyl iodide, and reaction of 
N-methylpiperidine with 2-phenyl-4-iodomethyl-  
thiazole, gave the same quaternary ammonium salt 
XIIIa. 

Among the compounds synthesized are the methio- 
dides IVa-VIIa,  containing besides the te t ra -subs t i -  
tuted ammonium group, an amino group at position 2 
in the thiazole ring. These compounds can be aeety- 
luted at the amino group. Thus on heating the methiodide 
Va with acetic anhydride, the acetyl derivative XVIIa 
is formed. The same compound can be obtained in the 
reverse  way, by reacting 2-ac ty lamino-4-(N-piper i -  
dino)methylthiazole (XVII) with methyl iodide. 

EXPERIMENTAL* 

2-Amino-4-  (N- cycloalkylamino)methylthiazole s 
(IV-VII). An ethanol solution of 0.1 mole 2-amino-4-  
chloromethylthiazole (I) hydrochloride [13] and 0.3 
mole cycloalkylamine were refluxed together for 4 
hr.  The EtOH was vacuum-dist i l led off, water added 
to the residue, followed by hydrochloric  acid tultil 
an acid react ion was obtained. After treating with 
active charcoal ,  the solution was neutralized with 

*With the ass is tance of D. V. Kiryaeva 
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30% NaOH and made strongly alkaline. The precipi- 
tated product was faltered off, and recrystallized: 
IV ex acetone, V, VII ex EtOH, VI ex petrol ether. 

In preparing 2-amino-4-(N-pyrrolidino)methyl- 
thiazole (IV), after IV had been filtered off, the 
mother liquors deposited on standing a by-product 
XVI (Rr~NH2, R2N---~N-pyrrolidyl ). Colorless prisms 
ex water, mp over 300 ~ yield 20%, based on the 
starting 2-amino-4-chloromethylthiazole (I) hydroch- 
loride. Found: C1 10.43; S 18.92%. Calculated for 
C12HIsCINsS2: Cl 10.71; S 19.31%. 

2-Methyl-4- (N- eycloalkylamino)methylthiazoles 
(VIII-XI)~ Prepared as described for IV-VII, from 
2-methyl-4-chloromethylthiazole (II) hydroehloride 
[14,15] and the cycloalkylamine. Products VIII-XI, 
which separated as oils, were extracted with ether. 
After drying over KOH the ether was distilled off, 
and bases VIII - IX were vacuum-disti l led and analyzed 
as their picrates.  

2 -Phenyl -4-  (N- cycloalkylamino)methylthiazoles 
(XII-XV). These were prepared as described for 
IV-XI,  f rom 2-phenyl-4-chloromethylthiazole (III) 
[16] (0.1 mole) and the cycloatkylamine (0.2 mole). 

N,N-Dt(4- methylene- 2-phenylthiazole)pyrrolidinium 
chloride (XVI, RI-~--C~H 5 ,R~q--~N-pyrrolidyl). a) When 
preparing 2-phenyl-4-  (N-pyrrolidino)methylthiazoles 
{XII), making the acid solution alkaline gave, instead of 
basic product XH, a s ide-react ion product XVI 
(Rv-~CGHs; R2N=N-pyrrol idyl  ). After extracting XII 
with ether, the by-product  was filtered off. Colorless 
plates (ex water), mp 105-108~ it crystal l ized with 1 
molecule of water. Found: C1 7.32; S 13.06%. Calcu- 
lated for C24H24CIN3S 2 �9 H20:C1 7.53; S 13.57%. 

b) A solution of equimolecular amounts of XII and 
III in dry EtOH solution was refiuxed for 1 hr 30 rain., 
the EtOH completely distilled off, and the syrupy re- 
sidue treated with dry ether. The product which cry- 
stallized was filtered off, mp 178-180 ~ yield 70%. 
Found: CI 8.50; S 14.13% Calculated for C24H24CIN3S2: 
C1 7.83; S 14.11. Recrystallization from water gave 
colorless plates of the hydrate mp 105-108 ~ Mixed 
up with the product prepared by method a undepressed. 

2-Amino(methyl,  phenyl)-4- (N-cycloalkylamino) 
methylthiazole methiodides (IVa-XVa). A dry EtOH 
solution of equimolecular  amounts of 2-amino(methyl,  
phenyl)-4- (N- cycloalkylamino)methylthiazole (IV-XV) 
and methyl iodide was refluxed for  1-2  hr. If the 
methiodide did not separate on cooling, the EtOH was 
completely distilled off, and the residue treated with 
dry  ether.  The precipitate formed was filtered off, 
and recrys ta l l ized:  methiodides I v a - V I I a  and 
XIIa-XVa ex dry  EtOH; VIIIA, IXa, and XIa ex dry 
EtOH + dry  ether; Xa ex BuOH. 

Reaction of 2-phenyl-4-iodomethylthiazole with 
N-methytpiperidine.  A solution of 0.5 g 2-phenyl-4-  
iodomethylthiazole [ 18] and 0.18 g N-methylpiperidine 
in 3 ml dry  EtOH was refluxed for 3 hr. The reaction 
product which separated on cooling was fil tered off, 
color less  p r i sms  mp 145-147 ~ yield 0.5 g (76%), 
undepressed mixed mp with XIIIa prepared by t rea t -  
ing base XIII with methyl iodide. 

Reaction of 2-amino-4-(N-piperidtno)methylthiazole 
methiodide (Va) with si lver oxide, and pyrolysis of the 
resultant quaternary bases. An aqueous solution of 1 
g methiodide Va was s t i r red and moist Ag20 (ex 1 g 
AgNO3) added. After standing for 1/2 hr  the solid was 
filtered off, and the solution heated to boiling and 
distilled. Addition of picric acid solution to the aque- 
ous distillate gave a picrate,  plates (ex EtOH), mp 
223-224 ~ (222 ~ [1-6]), yield 25%. Found: N 17.30%. 
Calculated for C~H13N �9 C6H3N3OT: N 17.07%. Unde- 
pressed mixed mp with N-methylpiperidine picrate: 
N-methylpiperidine prepared from equimolecular 
amounts of piperidine and methyl iodide [11]. 

2-Acetylamino-4-  (N-piperidino)methylthlazole 
(XVII). 1 g 2-amino-4-(N-piperidino)methylthiazole 
(V) and 2 ml Ac20 were heated together for 1 hr on 
a water bath, the products cooled, 6 m/water added, 
and then they were neutralized with a saturated 
Na2CO 3 solution. The precipitate was filtered off, 
colorless needles (ex water), mp 118-120 ~ yield 
0.8 g (66%). Found: N 17.49%; S 13.08%. Calculated 
for C~IHITN3OS: N 17.57; S 13.39%. 

2-Acetylamino-4- (N- piperidino)methylthiazole 
methiodide (XVIIa). a) 0.6 g 2-acetylamino-4-(N- 
piperidino)methylthiazole (XVII), 0.2 ml Mel, and 
2 ml dry EtOH were refluxed together for 2 hr. The 
solid reaction product which separated on cooling was 
filtered off, colorless prisms (ex dry EtOH), mp 
220-222 ~ yield 0.77 g (80%). Found: S 8.53%. Calcu- 
lated for CllH17N3OS " CH3I: S 8.40%. 

b) 0.5 g 2-amino-4-(N-piperidino)methylthiazole 
methiodide (va) and 1 ml Ac20 were heated together 
on a water bath for 1 hr. The product which separated 
on cooling was filtered off, colorless  pr i sms (ex 
dry EtOH), mp 218-220 ~ yield 0.33 g (59%). Found 
S 8.49%. Calculated for C11H~TN3OS ~ CH3I: S 8.40%. 
The compounds prepared by the two methods a and 
b were shown to be spectroscopically identical. 

REFERENCES 

I. P. Ofner and E. Walton, J. Chem. Soc., 2158, 
1950. 

2. J. A. Bar l t rop and D. A. H. Taylor ,  J. Chem. 
Soc. ,  108, 1951. 

3. M. Fer les ,  Chem. Listy, 51, 1957, 51, 10515, 
1957. 

4. R. Luke, ,  J. Jizba, J. P1iml and V. Step., 
Chem. Listy,  48, 1954, 556, C. A . ,  49, 4642, 1955. 

5. H. Hellmann and G. Opitz, Chem. B e t . ,  90, 
15, 1957. 

6. C. Schopt, R. Klug, R. Rausch, H. Seubert and D. 
Wagner, Ann., 616, 151, 1958. 

7. G. Wittig and W. Merkle,Ber., 76B, 109, 1943, 
C. A., 37, 5038, 1943. 

8. M. S. Kharasch and C. F. Fuchs, J. Org. Chem., 
9, 359, 1944, C. A., 38, 6283, 1944. 

9. N. J. Leonard and E. Barthel, Jr., J. Am. Chem. 
Soc., 72, 3632, 1950. 



204 KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII 

I0. P. Pino and R. Ercoli,Ricerca Sci., 23, 1231, 
1953, C. A.~ 48, 12106, 1954o 

ii. F. Haase and R. Wolffenstein, Ber., 37, 3233, 

1904. 
12. S. Gabriel, Ber., 25, 422, 1892. 
13. J. M. Sprague, A. H. Land and C. Ziegler, J. 

Am. Chem. Soc., 68, 2155, 1946. 
14. F. E. Hooper and T. B. Johnson, J. Am. Chem. 

Soc., 56, 470, 1934. 
15. Hsiano-Tien Liang, Hsi-JuanCh~in and Lu ChTen 

Pi, C. A., 54, 10996, 1960. 

16. F. E. Hopper and T. B. Johnson, J. Am. Chem. 
Soe., 56, 484, 1934. 

17. R. Dahlbom, Acta Chem. Scand., 7, 885, 1953, 
C. A., 49, 4626, 1955. 

18. A. Silberg, I. Simiti and H. Mantsch, Chem. Ber., 
94, 2887, 1961. 

8 Ju ly  1965 Kirov Urals Polytechnic Institute, 
Sverdlovsk 


