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Formylation Products of Thioamides; Part 12'. Syn-
thesis of Thiazoles by the Reaction of S-Alkylated
Thioamides or Thioureas with Acid Derivatives

Jirgen LiescHER*, Flke MITZNER

Sektion Chemie, Humboldt-Universitdt zu Berlin, DDR - 1040
Berlin, Hessische Str. 1-2, Germen Democratic Republic

Isothiuronium salts 3 (R' = NH,) are reported® to react
with formamide chlorides 4 to give either 3-alkylmercapto-
2,4-diazapentamethiniam salts (if R? = H or alkyl) by bis-
iminoformylation or 3-chloro-2,4-diazapentamethinium
salts (if R' = benzyl) by bis-iminoformylation and substi-
tution of the alkylmercapto group by chlorine. We now re-
port on a third type of producrs, thiazoles, formed from the
reactands 3 (R! = NH,) or related benzylmercaptometh-
yleniminium salts 3(R " = aryl or substituted amino), conve-
niently prepared® by alkylation of the corresponding
thioamide compounds 1, and formamide chlorides 4 or other
acid derivatives. such as substituted formamide acetals 5,
acy! chlorides or anhydrides 6.
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The reaction of mercaptomethyleniminium salts 3
(R' = aryl or substituted amino) possessing electron-
withdrawing aryl substituents R with formamide chlorides 4
or acetals § in the presence of a base, gives rise to the form-
ation of 2,5-disubstituted thiazoles 7 (Table 1). If other acid
derivatives 6 instead of the 4 c¢r 5 are employed in this reac-
tion, 2.4,5-trisubstituted thiazoles 8 (Table 1) are obtained.
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In the case of the reaction of compound 3 [R! = 4-
(H;C),N—C¢H,, R?=4-0,N—CH,, Hal =Br] with
acetic anhydride it was possible to isolate a corresponding N-
acylthioimidate 9 (Y = O, R® = CH,) (Table 1, compound
9a) which could be cyclised by subsequent treatment with
sodium ethoxide to thiazole 8b.

X
N-C—R?
R‘—C\

S—CH,—R?

9

This result allows us to interpret the formation of the thiazoles 7 and
8 in the following manner. In the first step, the corresponding acid
derivative 4, 5, or 6 attacks the N-atom of the reactand 3. The meth-
ylene group of the resulting N-iminoformyl 9 [Y = ®N(R%),;
R* = HJ or N-acylthioimidate 9 (Y = O) is deprotonated by the
base and subsequently interacts with the R3-substituted C-atom
while condensation and cyclisation takes place.

In a similar way, but by twofold iminoformylation or acyl-
ation, N-unsubstituted isothiuronium salts 3 (R! = NH,)
react with acid derivatives 4,5, or 6 in the presence of a base.
Hence, the amino group of the 3 which remains exocyclic, is
found in the thiazoles 10 or 11 (see Table 2) to be func-
tionalised, that is as a formamidino or acylamino substi-
tuent, respectively. The isolation of the substituted 3-
benzylmercapto-2,4-diazapentamethinium salt 122 (Table 2)
and its cyclisation to the corresponding 2-formamidino-
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thiazole 10a shows that both amino groups of the reactand 3
(R' = NH,) have been iminoformylated or acylated before
the cyclisation takes place.

@
N—CH=NR ), x©
(R4),N—CH=N-C_
S—CH,~R?

12

2,5-Disubstituted thiazoles 7 (R! = substituted amino)* or
analogous S-acyl substituted compounds (R? = acyl;
R! = aryl or substituted amino)® ~® can also be prepared by
a reversed reaction sequence starting from the corresponding
thioamides 1, that is first by iminoformylation” ! and sub-
sequently by alkylation* ~®. We prepared compound 7¢ fol-
lowing these known procedures® in order to obtain further
proof for the structural assignment of 7.

The synthesis of the thiazoles 7, 8, 10, and 11 is the first
example of the formation of an uncondensed thiazole system
following the system A, which has been elaborated independ-
ently'? of a recently reported'? application of this synthetic
principle in the preparation of an imidazothiazole. The ad-
vantage of the thiazole synthesis shown here is the easy varia-
bility of the substituent R*. An independent synthesis of the
formamidinothiazoles 10 will be reported soon'*.

N C
/

C\S/C

A

The structures of all products 7-12 are confirmed by their
spectroscopic data (Tables 1 and 2) and by microanalyses.

Thiazoles 7, 8, 10, and 11 and N-Acylthioimidate 9a; General
Procedures:

Method A: A solution of formamide chloride 4 [prepared by drop-
wise addition of phosphoryl chloride (2.3 g, 15 mmol for preparation
of 7 or 3.4 g, 22 mmol for preparation of 10) to a substituted form-
amide H—CO—N(R*), (20 ml)], is combined with the corres-
ponding thioimidate 3 (1 mmol). After the mixture has been heated
at 80°C for 10 min, triethylamine (2 g, 20 mmol) is added. The heat-
ing is continued for further 10 min. After cooling to room tempera-
ture, solid products are filtered by suction, and washed with water. If
no product precipitates, the reaction mixture is poured into water
(50 ml). The thiazole is finally recrystallised from ethanol.

Method B: Triethylamine (3 g, 30 mmol) is added to a mixture of
the thioimidate 3 (10 mmol), methanol (20 mi), and substituted
formamide dimethyl acetal 5 (15 mmol for the synthesis of 7 or
30 mmol for the synthesis of 10). The resulting solution is refluxed
until the product precipitates. If thiazoles 10 are prepared. the reac-
tion mixture is allowed 10 cool to room temperature after 30 min of
reflux. The product is filtered by suction, washed with water, and
recrystallised from ethanol.

Method C: A mixture of the thioimidate 3 (10 mmol), acetic anhy-
dride (1.5 g, 15 mmol for the synthesis of 8 or 2.6 g, 25 mmol for the
synthesis of 11), and pyridine (20 ml) is refluxed for 15 min. If a
thiazole 8 is prepared, triethylamine (3 g, 30 mmol} is added and the
reflux is continued for further 10 min. The cold reaction mixture is
poured into water (50 ml). After the product has solidified, it is fil-
tered by suction, and recrystallised from ethanol.

Method D: A mixture of thioimidate 3 (10 mmol), acyl chloride 6
(25 mmol), and pyridine (20 ml) is refluxed for 15 min. The cold
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¢ In the absence of triethylamine.

¢ U.V. (CH;CN): /. (loge) = 260 (3.98); 362 nm (4.15).
¢ U.V.(CH;CN): 4., (loge) = 237 (4.31): 265 (4.42); 305 (sh, ® Not recrystallized since cyclisation to 10a occurs on heating.

0.42; H, +0.45;

;
I

; Cl 4+ 0.41.

; S, £0.38

® By short

* Satisfactory microanalyses obtained: C,
N, +0.47

19).
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4.02); 368 nm (4.00).

¢ U.V. (CHCN): /i, (loge) = 236 (4.06); 312 (3.94);: 404 nm © U.V. (CH;3CN): A, (logs) = 242 (4.42); 267 (4.22); 380 nm
(sh,

boiling of 12a with triethylamine in ethanol.

(4.38).
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reaction mixture is poured into water (50 ml). When the product has
solidified, it is filtered by suction, and recrystallised from ethanol.
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