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It has been reported that potassium 3-thiobenzoyldithiocarbazate (II), which was pre-
pared from thiobenzhydrazide and carbon disulfide, was cyclized to 2-phenyl-1,3,4-thiadiazoline-
5-thione (I) with potassium hydroxide in ethanol34 The thione (I) was also prepared by
cyclization of potassium 3-benzoyldithiocarbazate (I1I), which was obtained from benzhydra-
zide, potassium hydroxide and carbon disulfide, with cold concentrated sulfuric acid.®

Recently, Dornow and Fischer® reported that the reaction of benzhydrazoxime (IV)
with carbon disulfide gave 1.
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In view of these facts, we examined the reaction of benzamidrazone (V), which has a
similar structure to thiobenzhydrazide or benzhydrazide, with carbon disulfide. In contrast
with benzhydrazide or thiobenzhydrazide, benzamidrazone afforded I directly in the reaction
with carbon disulfide in ethanol at room temperature without any condensing agent.

Application of this procedure was extended to the other aromatic and heterocyclic ami-
drazones and a number of 1,3,4-thiadiazoline-5-thiones were obtained in excellent yields
(Table I).

The starting picolinic and quinaldic acid amidrazones were prepared by direct action of hy-
drazine hydrate on the corresponding nitriles by the method of Case.® The same procedure was
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‘Tape 1. 2-Substituted-1,3,4-thiadiazoline-5-thiones

s
R-C C=S
Ng/

R Yield (%) mp (°C)
I phenyl 82 217—219
M a-napthyl 76 213—214
Vi 2-pyridyl 80 245246
i 3-pyridyl 73 266—2679)
K 4-pyridyl 90 279—280
X 2-quinolyl , 95 300
Xt 1-isoquinolyl 86 257—259

a) literature mp 219—221° (ref. 3)
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also applied to l-isoquinolinecarbonitrile yielding isoquinaldic acid amidrazone (XI). Simi-
lar reaction of 2-cyanopyridine with methylhydrazine gave Nl-methyl picolinic acid amidra-
zone (XIII), which was cyclized to 2-(2-pyridyl)-4-methyl-1,3,4-thiadiazoline-5-thione (XIV)
with carbon disulfide. ,

Further investigation revealed that the reaction of 2-cyanopyridine with potassium di-
thiocabazate also afforded 2-(2-pyridyl)-1,8,4-thiadiazoline-5-thione (VII) at room temperature.

Experimental?

2-Substituted-1,3,4-thiadiazoline-5-thiones General Procedure: To a solution of 0.01 mole amidrazone
in 10 ml of EtOH, 0.02 mole of CS, was added and the mixture was stirred at room temperature for 2 hr
cooling, the crystalline product was collected by filtration. Recrystallization from appropriate solvents
After gave the corresponding 2-substituted-1,3,4-thiadiazoline-5-thiones.

7) All melting points were uncorrected.
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2-Phenyl-1,3,4-thiadiazoline-5-thione (I) Recrystallized from isopropanol to give colorless needles.
Anal. Caled. for CHN,S,: C, 49.46; H, 3.11; N, 14.42. Found: C, 49.52; H, 2.71; N, 14.12. ,

2-a-Napthyl-1,3,4-thiadiazoline-5-thione (VI) Recrystallized from isopropanol to give yellow needles.
Anal. Caled. for C,,H,N,S,: C, 58.99; H, 3.30; N, 11.46: Found: C, 59.05; H, 3.48; N, 11.74.

2-(2-Pyridyl)-1,3,4-thiadiazoline-5-thione (VII)——Recrystallized from ethanol to give yellow needles.
Aunal. Caled. for C;H,N,S,: C, 43.06; H, 2.58; N, 21.52. Found: C, 43.17; H, 2.73; N, 21.35.

2-(3-Pyridyl)-1,3,4-thiadiazoline-5-thione (VIII) Recrystallized from 509, ethanol to give yellow
crystals. Awal. Caled. for C,H;N,S,: C, 43.06; H, 2.58; N, 21.52. Found: C, 42.71; H, 2.73; N, 21.87.

2-(4-Pyridyl)-1,3,4-thiadiazoline-5-thione (IX)——Recrystallized from methanol to give yellow needles.
Anal. Caled. for C;H N,S,: C, 43.06; H, 2.58; N, 21.52. Found: C, 43.43; H, 2.71; N, 21.24.

2-(2-Quinolyl)-1,3,4-thiadiazoline-5-thione (X) Purified by dissolving in alkali and reprecipitating
with acid to give yellow crystals. Amnal. Calcd. for C;;H;N;S,: C, 53.86; H, 2.88; N, 17.13. Found: C, 53.83;
H, 2.92; N, 16.81.

Isoquinaldic Acid Amidrazone (XI) To a solution of 3 g of 1-iSoquinolinecarbonitrile in 30 ml of
methanol, 9 ml of anhydrous hydrazine was added and allowed to stand for 4 days at room temperature.
The reaction mixture was extracted with chloroform. The chloroform layer was washed with water, dried
over Na,SO, and evaporated i vacuo. ‘The residue was recrystallized from isopropyl ether to give 3.3 g
(91.09) of colorless crystals. mp 88—=89°. Mass Spectrum mje: 286 (M*). Anal. Caled. for C,oH;N,:
C, 64.50; H, 5.41; N, 30.09. Found: C, 65.16; H, 5.41; N, 30.46.

2-(1-Isoquinolyl)-1,3,4-thiadiazoline-5-thione (XII) -Recrystallized from ethanol to give yellow
needles. Awnal. Caled. for C,,H,N,S,: C, 53.86; H, 2.88; N, 17.13. Found: C, 53.85; H, 2.95; N, 17.42.

Ni-Methyl Picolinic Acid Amidrazone (XIII) To a solution of 5 g of 2-cyanopyridine in 10 ml of
methanol, 6 g of methylhydrazine was added and stirred at room temperature for 2 days. After methanol
had been removed in vacuo, the residue was recrystallized from benzene to give 4.9 g (689%) of yellow prisms,
mp 106—108°.  Anal. Calcd. for C;H,,N,: C, 55.98; H, 6.71; N, 37.31. Found: C, 56.28; H, 6.82; N, 37.79.

2-(2-Pyridyl)-4-methyl-1,3,4-thiadiazoline-5-thione (XIV) To a solution of 0.5 g of N*-methyl picoli-
nic acid amidrazone in 4 ml of ethanol, 0.5 g of carbon disulfide was added and the mixture was stirred at room
temperature for 2 hr. The precipitated crystals were collected by filtration and recrystallized from meth-
anol to give 0.34 g (49%,) of colorless crystals, mp 139—141°. Anal. Caled. for CgH,N;S,: C, 45.91; H, 3.37;
N, 20.08. Found: C, 46.13; H, 3.31; N, 20.05. . . e

Reaction of 2-Cyanopyridine with Potassium Dithiocarbazate——2-Cyanopyridine (1 g) and potassium
dithiocarbazate (4 g) were dissolved in 16 ml of methanol. The resulting mixture was stirred at room tem-
perature for 20 hr. Aifter methanol had been removed in vacuo, the appeared precipitate was removed by
filtration. The mother liquor was acidified with 109, HCI, and the precipitated solid was collected by filtra-
tion. Recrystallization from ethanol gave 0.53 g (33.5%,) of yellow needles (VII), mp 245—246°.
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