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Semi- and thiosemicarbazones were synthesized by the reaction of l-(2-benzo- 
thiazolon-3-yl)propanones with semi- and thiosemicarbazide, These compounds 
are more active in stimulating plant growth than the starting propanones. 

Systems that contain two potentially biologically active segments usually display valu- 
able biological activity. In the present work we discuss the synthesis of such types of com- 
pounds, viz., the semicarbazones and the thiosemicarbazones, which usually show pronounced 
biological properties [i, 2]; they are derived from the benzothiazolonyl ketones, which are 
knownfor their physiological activity [3, 4]. Indeed biological tests have shown that activ 
ity of these compounds in regulating plant growth is stronger [5] than that of the starting 
ketones [6]. 

Compounds (II) and (III) were obtained by the reaction of equimolar amounts of 1-(2- 
benzothiazolonyl) propanones (I) and semi- or thiosemicarbazide in 68-97% yield (Table i). 
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Besides the signals corresponding to segments of the starting propanones [3], the PMR 
spectra of the synthesized semi- and thiosemicarbazones show the signals of primary amino 
groups at 6.20-6.35 ppm for (lla-c), or secondary amino groups at 9.60 ppm for (lla-c), or 
10.12-10.38 ppm for (Ilia-c). The primary amino signals for thiosemicarbazone (III) are 
overlapped by the multiplet for aromatic protons. The 13C NMR spectra of the semicarbazones 
and thiosemicarbazones lack the signals of the carbonyl carbon of a ketone (Table 2). 

The reaction of ~-(6-nitro-2-benzothiazolon-3-yl)acetophenone (Id) with semicarbazide 
proceeds with greater difficulty than the reaction with the propanone analog (Ic). 

EXPERIMENTAL 

IR spectra were obtained with a Specord 711R spectrophotometer in mineral oil; PMR 
spectra, with a Tesla BS 487C unit (80 MHz) in DMSO-D 6 (HMDS external standard (compound 
(II)) and DMSO-D 6 + CDCI~ (TMS internal standard), laC NMR spectra were recorded with a 
Bruker WM-250 unit in DMSO-D 6, with TMS standard. The course of the reaction was monitored 
by TLC on Kieselgel 60 F2s 4 plates (Merck) in 5:1 benzene-ethyl acetate; development was in 
UV light with iodine vapor. Melting points were determined with a Boetius unit and were not 
corrected. 

The properties of the synthesized compounds are shown in the table. The elemental 
analyses for C, H, and N agree with the calculated values. 

The initial l-(2-benzothiazolon-3-yl)- (la), i-(6-bromo-2-benzothiazolon-3-yl)- (Ib), 
and l-(6-nitro-2-benzothiazolon-3-yl)propanones (Ic) were obtained by the procedure of [3]. 
6-Nitro-2(3H)-benzothiazolone was obtained by a direct nitration that differed somewhat 
from the nitrations described in [7-9]. 
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cheskikh Soedinenii, No. Ii, pp. 1544-1546, November, 1989. Original article submitted 
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l-(2-Benzothiaz01on-3-yl)propanone semicarbazone (lla). To a suspension of 1.03 g (5 
mmoles) of propanone (la) and 0.56 g (5 mmole) of semicarbazide hydrochloride in 40 ml of 
ethanol was added 0.4 g (0.4 ml, 5 mmole) of pyridine, and the reaction mixture was stirred 
with boiling for 30 min. After cooling the precipitate was filtered off and washed with 
water (5 • 8 ml). 

l-(6-Bromo-2-benzothiazolon-3-yl)propanone semicarbazone (lib) was obtained analogously 
from (Ib) in 75 ml of ethanol. 

l-(6-Nitro-2-benzothiazo!on-3-yl)propanone semicarbazone (llc) was obtained analogously 
to (lla) from propanone (Ic) in 60 ml of ethanol. 

l-(2-Benzothiazolon-3-yl)propanone thiosemicarbazone (Ilia). A suspension of 1.03 g 
(5 mmole) of propanone (la) and 0.46 g of thiosemicarbazide in 25 ml of methanol was stirred 
with boiling for 2 hl The thiosemicarbazone precipitate was filtered off, washed with ethanol 
(2 • 2 ml), and crystallized from ethanol. 

l-(6-Bromo-2-benzothiazolon-3-yl)propanone thiosemicarbazone (lllb) was obtained ana- 
logously from (Ib) in 40 ml of ethanol. 

l-(6-Nitro-2-benzothiazolon-3-yl)propanone thiosemicarbazone (lllc) was obtained ana- 
logously to (Ilia) from propanone (la) in 40 ml of n-propanolo 

6-Nitro-2(3H)-benzothiazolone.~CvH~N203). To 15 ml of nitric acid (d 1.4) was added 
3.02 g (20 mmoles) of 2(3H)-benzothiazolone portionwise with stirring [i0]. The reaction 
mixture was gradually heated to 50-60 ~ and stirred at that temperature for 2.5 h. Then it 
was cooled and treated with ice. The precipitate was filtered off and washed with cold water 
until the washings were neutral. Recrystallization from ethanol gave 3 g (77%) of 6-nitro- 
2(3H)-benzothiazolone, mp 246-248~ (according to [7-9], mp 248-252~ IR spectrum: 3220, 
1715, 1515, 1345 cm -I 

m-(6-Nitro-2-benzothiazolon-2-yl)acetophenone (Id~ CI~HIoN~O~S). To a solution of 1.15 
g (50 mmoles) of sodium in ii0 ml of ethanol was added 9o81 g (50 mmoles) of 6-nitro-2(3H)- 
benzothazolone, and the mixture was heated to complete solution. Gradually over I h 9.96 g 
(50 mmoles) of phenacyl bromide was added. The mixture was stirred with boiling for 4 h, 
cooled and filtered, and the solid was washed with ethanol (4 • I0 ml). Yield 12ol g (77%), 
mp 198-199o5~ (from ethanol). IR spectrum: 1670, 1695, 1650, 1580, 1330 cm -I PMR spec- 
trum (DMSO-D6): 5.95 (s, 2H, CH2); 7.55-9.02 ppm (m, 8H, arom.). 

m-6-Nitro-2-benzothiazolon-3-y!)acetophenone semicarbazone (lid, CI6HI~NsO~S). A sus- 
pension of 1.57 g (5 mmoles) of acetophenone (Id) and 0.56 g (5 mmoles) of semicarbazide hy- 
drochloride in 20 ml of propanol containing 0.4 ml (5 mmoles) of pyridine was stirred with 
boiling for 4 h. The precipitate of semicarbazone (lid) was filtered off, washed with water 
(5 • i0 m!), and recrystallized from butanol. 
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