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A FACILE METHOD TO 1,4-DIACYL SEMICARBAZIDES:
SYNTHESES OF 1-ARYLOXYACETYL-4-(4-
CHLOROBENZOYL)-THIOSEMICARBAZIDES AND
SEMICARBAZIDES

Xicun Wang, Zheng Li', Yuxia Da and Jichou Chen

Department of Chemistry, Northwest Normal University,
Lanzhou, Gansu, 730070, PR.China

ABSTRACT: A facile method to diacyl semicarbazides is described. Reactions of
4-chlorobenzoyl chloride with ammonium thiocyanate first, then with
aryloxyacetic acid hydrazides under phase transfer catalysis give 1-aryloxyacetyl-
4-(4-chlorobenzoyl)-thiosemicarbazides (Ia-h). Compounds Ia-h on treatment
with potassium iodate under reflux result in the formation of 1-aryloxyacetyl-4-(4-
chlorobenzoyl)-semicarbazides (IIa-h) in excellent yields.

Substituted semicarbazides have attracted much attention due to their diverse
biological, industrial and agricultural importance. These compounds can be used

as herbicides', plant growth regulators® and color developers’.
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It has been proved that 1,4-diacyl thiosemicarbazides can be easily prepared
via phase transfer catalysis on treatment acyl chlorides with ammonium
thiocyanate and acid hydrazides*’. However, 1,4-diacyl semicarbazides have not
been obtained by means of analogous routes using ammonium cyanate instead of
ammonium thiocyanate because of the unstability of intermediate acyl
isocyanates.

Here we wish to report a facile method for preparation of 1,4-diacyl
semicarbazides using 1,4-diacyl thiosemicarbazides as starting materials and
potassium iodate as reagent.

Reactions of 4-chlorobenzoyl chloride with ammonium thiocyanate first,
then with aryloxyacetic acid hydrazides in the presence of polyethylene glycol-
400 (PEG-400) at room temperature give 1-aryloxyacetyl-4-(4-chlorobenzoyl)-
thiosemicarbazides (Ia-h) in 85-93% yields. Further, compounds Ia-h on
treatment with potassium iodate in the suspension of water under reflux afford 1-
aryloxyacetyl-4-(4-chlorobenzoyl)-semicarbazides (Ila-h) in 86-96% yields
(Scheme).

It is observed that potassium iodate reacts spontaneously with diacyl
thiosemicarbazides Ia-h leading to diacyl semicarbazides IIa-h in the all of cases
studied. Moreover, these solid-liquid reactions can be easily taken place in the
aqueous slurry under gentle reflux. The color change of aqueous solution from

colorless to violet because of the release of iodine can conveniently indicate the
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progress of the reaction. All reactions studied can be completed within half an

hour. The products can be readily separated only by filtration.

Scheme
COCOC' I)NmSCN/CHzcb/pEG-moJ'_O_@ EN %
"2) AOCH,CONHNH; i NHCNHNHCCH,O Ar
86-93% Ia-h

KIO;/H20186-96%

C“@'@NH%NHNH@CHZON
a-h

EXPERIMENTAL SECTION
IR spectra were recorded using KBr pellets on an Alpha Centauri FTIR
spectrophotometer and 'H NMR spectra on a FT-80A instrument using (CD,),SO
as solvent and Me,Si as internal standard. Elemental analyses were performed on
a Carlo-Erba 1106 Elemental Analysis instrument. Melting points were observed
in an open capillary tube and uncorrected. 4-chlorobenzoyl chloride® and
aryloxyacetic acid hydrazides’ were prepared according to literature procedures.
Ammonium thiocyanate and PEG-400 were commercially available and used as

received.

General procedure for the preparation of compounds Ia-h
To a solution of 4-chlorobenzoyl chloride (0.53 g, 3 mmol) in 15 mL of

methylene dichloride, ammonium thiocyanate (0.34 g, 4.5 mmol) and



Downloaded by [University of Western Ontario] at 12:43 11 November 2014

3408 WANG ET AL.
Table 1 Physical data of compounds Ia-h and Ila-h
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Table 2  Spectral data of compounds Ia-h and Ila-h

Compd IR (KBr, v, cm™) 'H NMR (DMSO-d,, 5 ,ppm)
""NH C=0 C=% NH Ar CH, CH,
Ia 3301 1702 1165 12.06(s,1H) 7.07-7.89  4.68
3241 1685 11.76(s1H) (mSH) (s2H)
11.01(s,1H)
Ib 3277 1681 1170 12.53(s,1H) 6.99-8.13 4171 2.27
3174 1672 1172 1H) (m8H) (s2H)  (s,3H)
10.99(s, 1H)
Ic 3280 1680 1166 12.56(s,1H) 7.08-8.16 4.69 225
3169 1671 11.78(s1H) (m8H) (s2H)  (s,3H)
10.91(s,1H)
Id 3278 1683 1173 12.58(s,1H) 7.11-8.14 472 2.26
3182 1670 11.76(s1H) (m8H) (s2H)  (s,3H)
10.98(s, 1H)
Ie 3281 1685 1172 12.59(s,1H) 7.12-8.15 4.73 3.40
3176 1674 11.75(s1H) (m8H) (s2H)  (s,3H)
11.03(s, 1H)
If 3248 1688 1168 12.73(s,1JH) 7.16-8.23 480
3157 1669 11.82(s1H) (m8H) (s,2H)
11.05(s,1H)
Ig 3271 1681 1171 12.66(s,1H) 7.11-832 478
3168 1665 1181(s,1H) (m8H) (s,2H)
11.09(s,1H)
Ih 3267 1689 1178 12.61(s,1H) 7.10-8.32 4.72
3218 1667 11.76(s0H) (m,11H)  (s,2H)
10.96(s,1H)
Ia 3218 1713 11.82(s,1H) 7.02-8.21 476
3098 1628 1091(s2H) (mSH) (s,2H)
b 3220 1717 11.84(s,1H) 691-8.18 4.75 222
3152 1629 10.88(s.2H) (m8H) (s2H)  (s3H)
Ic 3246 1708 11.90(s,1H) 7.10-8.09 472 2.24
3181 1630 10.79(s2H) (m8H) (s2H)  (s,3H)
Iid 3257 1701 11.79(s,1H) 7.08-8.11 4.74 221
3177 1628 1091(s2H) (m8H) (s2H)  (53H)
Ile 3242 1698 11.86(s,1H) 697-8.15 476 3.39
3074 1630 1083(s2H) (m8H) (s2H)  (s,3H)
nf 3200 1687 11.85(s,1H) 6.89-8.23 478
3075 1623 1092(s2H) (m8H) (s2H)
g 3237 1703 11.87(s,1H) 7.01-8.13 471
3143 1631 10.79(s,2H) (m,8H).  (s,2H)
mh 3242 1713 11.84(s 1H) 7.23-808 476

3057 1622 11.08(s2H) (m11H)  (s,2H)
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polyethylene glycol-400 (0.04 g, 0.1 mmol) were added. The mixture was stirred
for 1 h at room temperature. Then an aryloxyacetic acid hydrazide (2.95 mmol)
was added and the reaction mixture was stirred for another 0.5 h at room
temperature. To the resulting mixture, water (10 mL) was added so that the
inorganic salts were dissolved, then the siurry was filtered, the solid was washed
with water (3 X5 mL) and recrystallized from DMF-EtOH-H,0, and the product
was given. The physical and spectral data of compounds Ia-h are shown in Table

1 and Table 2.

General procedure for the preparation of compounds Ila-h

A suspension of compound I (0.5 mmol) and potassium iodate (0.16 g, 0.75
mmol) in 30 mL of water was refluxed for 0.5 h. The resulting mixture was
filtered, the solid was washed with water (3X5 mL) and recrystallized from
DMF-EtOH-H,0, then the product was given. The physical and spectral data of

compounds ITa-h are shown in Table 1 and Table 2.

Acknowledgement: The authors thank the Natural Science Foundation of Gansu

Province for the financial support of this work.

REFERENCES
1. Cross, B., US 4,026,697, 1977, (Chem. Abstr., 87: 84700).

2. Kirkpatrick J.L. and PateLN.R., US 4,272,279, 1981. (Chem. Abstr,, 95:



Downloaded by [University of Western Ontario] at 12:43 11 November 2014

1,4-DIACYL SEMICARBAZIDES 3411

115273).

3. Katsumata,T.; Nakamura,T.; Takeuchi,K.; Morita,K.; Naruse,H. and Makuta,T,,
JP 10 62,9937, 1998. (Chem. Abstr., 128: 250644).

4. Wei,T.B.; Chen,J.C.; Wang, X.C. and Zhang,Y.M., J. Chem. Research (s), 1995,
138.

5. Wang X.C.; Wei,TB.; ChenJ.C.; Borisova,EY; Cherkashin MI. and
Tolstikov,G.A., Zh. Org. Khim., 1996, 32(3), 472. (Chem. Abstr., /125: 300565).

6. Berliner,J.P. and Richter,S.B., US 3,306,726 , 1967. (Chem. Abstr., 67. 81941).

7. Husain M.1. and Amir,M., J. Indian Chem. Soc., 1986, 63, 317.

(Received in the USA 11 December 1999)



