known from literature [10—12], was 80.9 %, 59.4 %,
and 84.0 %, respectively.
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The reaction of 3-hydroxymethyl-2-benzothiazolinone with the esters of chloroformic acid
afforded 3-alkoxycarbonyloxymethyl-2-benzothiazolinones. When tested on Vicia sativa L.,
cv. Solarka and Triticum aestivum, several derivatives showed growth-stimulating effects.

Some derivatives of 3-substituted 2-benzothia-
zolinones, prepared by alkylation of 2-hydroxy-
benzothiazole, have evidenced good growth-regu-
lating activity [1, 2]. It was the aim of our work to
synthesize 3-alkoxycarbonyloxymethyl-2-benzo-
thiazolinones which we expected to have ana-
logical effects. The starting compound, 3-hydroxy-
methyl-2-benzothiazolinone was prepared from 2-
hydroxybenzothiazole and formaldehyde in etha-
nol [3]. 3-Hydroxymethyl-2-benzothiazolinone in
acetone reacted with the esters of chloroformic
acid in the presence of triethylamine affording 3-
alkoxycarbonyloxymethyl-2-benzothiazolinones.
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These compounds dissolved in methanol showed
low absorption in the UV spectra at A =280 and
286 nm (log £ = 2.4 m® mol') and much higher
absorption at A =216 nm (log € = 3.4 m? mol™').
The position and intensity of the absorption bands
are very little influenced by changing the alkyl in
ester group.

The growth-regulating activity of the synthesized
compounds (Table 1) was studied on Vicia sativa
L., cv. Solarka and on Triticum aestivum. It was
found that compounds 3-methoxy- (/), 3-ethoxy-
(N, 3-(2-chloroethoxy)- (/Il), and 3-propargyloxy-
carbonyloxymethyl-2-benzothiazolinone (V) showed
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Table 1. Characterization of the Synthesized Compounds s
N\
N—CH,0COO0R
w/(calc.)/%
Compound R Formula M, w (found)/% Yield/% M.p/°C
c H N S Soivent (p)
! CH, C,HNO,S 23925 5025 379 586 13.41 42 77—80
5009 384 579 1324 Ether—PE* (1: 1)
] C,H; C,HyNO,S 25325 5222 437 553 12,67 31 71—73
5240 445 547 1272 Ether—PE (1: 1)
m C,H.CI CyH,CINOS  287.72 4592 350 486 11.14 33 64—66
4586 347 477 131 Ether—PE (1: 1)
v CsH, C.HsNOS 267.30 5398 490 524 12.00 30 63—65
5368 484 508 11.99 Ether
i-C3H; C.HsNOS 267.30 5398 490 524 1200 36 69—72
5360 486 513 12.15 Ether—PE (1: 1)
vi CH,C=CH C,,H,NO,S 263.17 5475 344 531 1217 31 55—56
5447 341 519 1230 Ether—PE (1: 1)
vil i-CH, CysHisNOS 281.33 5556 537 497 11.40 38 72—74
5526 535 483 11.43 Ether
viil CeHys CysHieNO,S 309.38 5824 6.16 452 10.36 37 Viscous liquid
58.02 628 464 1061
X cyclo-CsH, C,HsNO,S 293.34 5738 515 478 1094 42 64—66
5724 509 465 1093 Ether—PE (1: 1)
X CeHs CysHyyNO,S 301.32 5985 368 465 1065 48 38—42
59.74 395 497 1092 Ether—PE (3:2)
Xl CH,CqHs CyeHisNO,S 315.35 6094 415 444 10.16 42 43—46
61.08 422 421 1040 Ether—PE (4: 1)
*PE — petroleum ether.
good inhibitory activity, particularly on Vicia sativa, The resylts of the tests on Triticum aestivum
ata concentration of 10”2 mol dm™2. On the other are differd@®. The compounds showed markedly

hand, compounds 3-propoxy- (/V), 3-isobutoxy-
(vi), and 3-cyclopentyloxycarbonyloxymethyl-2-
benzothiazolinone (/X) exhibited highly significant
stimulating activity at a concentration of 10”7 mol
dm~3 (Table 2). The level of significance deter-
mined for compounds VIl and IX (Table 3) is com-
plementary to the data obtained in the basic
screening.

Table 22 Growth-Regulating Activity of the Synthesized
Compounds Tested on Vicia sativa L., cv. Solarka

Stimulation Inhibition
Compound

c Al A c -A =N
moldm® mm % moldm® mm %
! — o - 10 2218 68.46

I 10" 138 427 10°° 1840 56.91
m 100" 242 795 10° 1862 61.21
w 107 317 1007 10°° 12.18 38.70
v 1078 226 774 10°° 127 435
vi 1077 287 880 10°° 2820 86.50
vil 1077 201 914 10° 214 1090
x 1077 400 1466 10° 566 1695
IAA 10 310 1299 10°° 1855 77.78
2,4-D 10°° 495 2000 10°® 2330 94.15
cce - - - 100 385 11.23
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lower inhibitory activity. No stimulating activity at
concentrations 107°*—10""" mol dm™® was found
for 3-isobutoxy- (VI/) as well as for 3-isopropoxy-
carbonyloxymethyl-2-benzothiazolinone (V). Com-
pounds 3-hexyloxy- (VIll) and 3-benzyloxycar-
bonyloxymethyl-2-benzothiazolinone (X/) showed
highly significant stimulating activity and no in-
hibitory effects (Table 4). However, they were not
tested on Vicia sativa L.

Table 3. Levels of Significance in the Tests of Compounds
VIl and IX on Vicia sativa L., cv. Solarka

c I/mm t
Compound

moldm™®* X  s() c 10" 107
vil (o} 27.89 + 0.72

100" 2973 + 091 1.586

1007 30.44 + 0.83 2.321 0.576

10°° 2764 £ 055 0276 1.965 3.808"
X 100" 3090 + 0.99 2.459

10°7 3198 + 1.14 3.033* 0.715

10°° 2344 + 121 3.031* 4.487" 5.137"

1 - growth of roots for 24 h; i — arithmetical mean; s(x) — standard
error of arithmetical mean; t — significance; C — control; P =
0.05 — level of significance” (2.78); P = 0.01 — level of high
significance™ (3.75).
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Table 4. Growth-Regulating Activity of the Synthesized Com-
pounds Tested on Triticum aestivum

Stimulation Inhibition
Compound
c Al Al c —Al —Al
moldm™®* mm % moldm® mm %
! 10°° 022 468 10°° 122 28.90
n 1007 024 510 10°° 0.89 18.94
m 1078 046 1024 10°° 0.56 12.48
w 100 026 553 10°° 1.12 23.83
v - - - 1073 0.76 16.18
vi 10°¢ 036 801 10° 1.14 25.39
vil - - - 10 0.62 13.81
Vil 100° 077 1486 — - -
X 1078 008 178 10 028 624
X 10°% 034 776 10° 025 5.71
X 10°¢ 0.78 1505 — - -
1AA 10°% 593 10033 10°° 2.77 46.72
2,4-D 10°% 256 5109 10°° 2.01 40.12
cce 10°2 1.75 32.35
EXPERIMENTAL

Melting points of the prepared compounds were
determined on a Kofler block and are, together
with elemental analysis data, presented in Table 1.
UV spectra were measured on an instrument 8452
A (Hewlett—Packard) in methanol (c =5 x 10°°
mol dm™3). The esters of chloroformic acid were
synthesized from phosgene and alcohols [4].

Biological effects of the synthesized compounds
were compared with growth-regulati‘activity of
well known phytohormones (plant-growth regu-
lators), B-indolylacetic acid (IAA) and 2,4-dichloro-
phenoxyacetic acid (2,4-D). The growth-regulating
activity was assessed using a method [5] of stimu-
lation and inhibition of root growth in Vicia sativa
L., cv. Solarka and a coleoptile test for Triticum

V. SUTORIS, V. SEKERKA, V. KONECNY

aestivumn [6]. The inhibitory effects were compared
with 2-chloroethyitrimethylammonium chloride
(CCC). The tests were accomplished in five con-
centrations in the range of 10°2-10""* mol dm™2

3-Alkoxycarbonyloxymethyl-2-benzothiazoli-
nones I—XI

To the solution of 3-hydroxymethyl-2-benzo-
thiazolinone (18.1 g; 0.1 mol) in absolute acetone
or THF (80 cm®) triethylamine (10.1 g; 0.1 mol)
was added. Then alkyl chloroformate (3.4 g; 0.1
mol) was added dropwise with stirring. The reac-
tion mixture was refluxed for 2 h and two thirds
of the solvent were distilled off. The remainder
was poured into ice water and the synthesized
compound was extracted with ether. The ethereal
solution was dried, concentrated to the volume
of 60 cm® and the same amount of petroleum
ether was added. The products crystallized on
cooling.
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