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Synthesis and Laboratory Evaluation of 1-(2,6-Disubstituted benzoyl)-3-phenylureas,
a New Class of Insecticides. I1. Influence of the Acyl Moiety on Insecticidal Activity

Kobus Wellinga, Rudolf Mulder, and Jan J. van Daalen*

The insecticidal properties of a number of 1-acyl-
3-phenylureas were evaluated with larval stages
of Aedes aegypti L., Pieris brassicae L., and
Leptinotarsa decemlineata Say. Only mono- and
di-ortho-substituted benzoyl derivatives showed
interesting larvicidal activities. For compounds
with the cornmon formula

the order of effectiveness was R = H, OH, OCHs.
C2Hs < CH3 < Br <« Cl < F. The most powerful
toxicant proved to be 1-(2,6-difluorobenzoyl)-3-
(4-trifluoromethylphenyl)urea. Together with 1-
(4-chlorophenyl)-3-(2,6-dichlorobenzoyl)urea (PH
60-38), a second chemical has been chosen for
further development, namely 1-(4-chlorophenyl)-
3-(2,6-difluorobenzoyl)urea (PH 60-40). A short
survey is given of the properties of both PH 60-38
and PH 60-40.

In part 1 of this series of articles (Wellinga et al., 1973)
we concluded that 1-(4-chlorophenyl)-3-(2,6-dichloroben-
zovl)urea (PH 60-38) was the most promising larvicide out
of a series of 157 1-(2,6-dichlorobenzoyl)-3-phenylureas. In
the present article we report the synthesis and laboratory
evaluation of another series of 1-acyl-3-phenylureas, where
acyl in most cases represents substituted benzoyl, with
the 2.6-dichlorobenzovl moiety excluded.

CHEMICAL METHODS

Microanalyses were carried out in the Analytical De-
partment of the Institute for Organic Chemistry TNO,
Utrecht, the Netherlands, under the supervision of W. .J.
Buis. Nuclear magnetic resonance spectra were recorded
in deutero-dimethyl sulfoxide solution on a Varian HA 100
spectrometer. Chemical shifts are reported in parts per
million (4) downfield from the internal reference tetra-
methylsilane. All melting points have been determined on
a Kofler hot stage apparatus because of severe decomposi-
tion at higher temperatures.

All compounds referred to in this paper were prepared
according to the methods already described (Wellinga et
al., 1973). Method B (Figure 1) especially proved to be of
great value because of the simplicity of the procedure and
the high purity of the products obtained.

Research Laboratories, Philips-Duphar B.V., Weesp,
1230. the Netherlands.

Most of the amides RC(=0)NH; or the corresponding
acids and nitriles are described in the literature (e.g.,
Koopman and Daams, 1965). In the following examples
only some particular cases are recorded.

Preparation of 2,6-Difluorobenzamide. To a solution
of 172.0 g (1.0 mol) of 2,6-dichlorobenzonitrile in 300 ml of
dry sulfolane was added 290.0 g (5.0 mol) of finely pow-
dered potassium fluoride. While being stirred vigorously,
the mixture was heated at 230-235° for 8 hr. After cooling
to 80°, the reaction mixture was poured into 2 1. of water.
The resulting suspension was extracted three times with
dichloromethane. In order to remove the sulfolane the
combined dichloromethane extracts were washed thor-
oughly with water. After drying, the solvent was removed
and the residual oily liquid distilled to give 109.2 g of 2,6-
difluorobenzonitrile (78.5%), bp 81-83° (12 mm), mp 30-
31°. 2.6-Difluorobenzonitrile was easily hvdrolyzed to the
corresponding amide in 90% sulfuric acid at 70°, mp 143-
145°.

Anal. Caled for C;HsFoNO (157.12): C, 53.51; H, 3.21;
F, 24.18; N, 8.91. Found: C, 53.5; H, 3.4; F, 23.9; N, 9.1.

Preparation of 2-Dimethylamino-6-fluorobenzamide.
2.6-Difluorobenzonitrile (27.8 g, 0.20 mol) was dissolved in
100 ml of acetonitrile. While stirring and cooling to keep
the temperature below 30°, dry dimethylamine gas was
passed in. After 2 hr the solvent was distilled off at reduced
pressure. To the oily residue was added 1 1. of water,
after which the pH was adjusted to 9 with a 10% solu-
tion of sodium hydroxide. The desired nitrile was iso-
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Figure 1. Preparation of the compounds using Method B.

F OCH,C,H.
NaOCH.C:H: . KOH
€ DMSO CN C.H.CH,OH
F OCH.C:H,
OCH,C:H;
3 4-C1,C.H . NCO
L —NH,
Al xvlene
OCH_C‘,H‘
OCH,C, H
HBr
” —I\CN Cl Tone
oC H_C H
H
%-—N—C—I\ @CI
O
Cl
Im:6

Figure 2. Preparation of 1-(3,4-dichlorophenyl)-3-(2,6-dihydroxy-
benzoylyurea (11:6).

lated by extracting the water layer three times with di-

chloromethane. The combined organic layers were washed
with water and dried. The solvent was removed and the
residual oil distilled, affording 28.8 g of 2-dimethylamino-
6-fluorobenzonitrile (87.8%), bp 139-142° (13 mm). This
nitrile (16.4 g, 0.10 mol) was dissolved in 120 ml of 80%
sulfuric acid and heated in a steam bath for 6 hr. The
mixture was poured onto 600 g of crushed ice. The color-
less crystals which precipitated after neutralization with a
25% solution of sodium hydroxide were collected, dried,
and thoroughly washed with petroleum ether (40-65°), af-
fording 14.1 g (77.5%) of the desired benzamide, mp 152-
153°.

Anal. Caled for CoH11FN2O (182.19): C, 59.33: H, 6.09;
F, 10.43; N, 15.38. Found: C, 59.6; H, 6.2; F, 10.5; N,
15.5.

Preparation of 1-(3,4-Dichlorophenyl)-3-(2,6-
dihydroxybenzoyl)urea (I11:6) This was accomplished ac-
cording to the scheme shown in Figure 2.

2,6-Dibenzyloxybenzonitrile. To a stirred suspension
of 12.4 g of 90% potassium hydroxide (0.20 mol) in 60 ml
of DMSO was added 21.6 g (0.20 mol) of benzyl alcohol.
After 1 hr, 13.9 g (0.10 mol) of 2,6-difluorobenzonitrile was
added, the temperature rising to 90°. The reaction mix-
ture was heated in a steam bath for 3 hr and, after being
cooled, was poured into 1 1. of water. The resulting crys-
tals were collected and recrystallized from ethanol, yield-
ing 20.6 g (65.4%) of 2.6-dibenzyloxybenzonitrile, mp
122-123°.

2,6-Dibenzyloxybenzamide. 2,6-Dibenzyloxybenzoni-
trile (6.3 g, 0.02 mol) and 3.0 g of 90% potassium hydrox-
ide were dissolved in 15 ml of benzyl alcohol and 2 ml of
water. The solution was heated to 130° for 3 hr, after
which the solvent was distilled off. The residue was treat-

994 J. Agr. Food Chem., Vol. 21, No. 6, 1973

ed with water and the resulting solid collected and dried
in vacuo at 80°. The crude amide was treated with 20 ml
of boiling benzene. After cooling to 30° the crystals were
removed by filtration, resulting in 3.1 g of 2,6-dibenzylox-
ybenzamide, mp 131-132°.
1-(2,6-Dibenzyloxybenzoyl)-3-(3,4-dichlorophenyl)-

urea (II:8). A solution of 2,6-dibenzyloxybenzamide (6.7 g,
0.02 mol) and 3,4-dichlorophenylisocyanate (3.8 g, 0.02
mol) in 50 ml of xylene was boiled for 24 hr. After cooling
the resulting precipitate was collected and washed with
benzene. To remove the solvent the compound was heated
at 90° in vacuo, affording 9.8 g (94.0%) of the urea II:8,
mp 163-164°.

Anal. Caled for CggHz3ClaN204 (521.42): C, 64.49; H,
4.926; Cl, 13.60; N, 5.38. Found: C, 64.1; H. 4.3; Cl, 13.6;
N, 5.4.

1-(3,4-Dichlorophenyl)-3-(2,6-dihydroxybenzoyl)urea
(I1:6). Compound II:8 (5.2 g, 0.01 mol) was heated at 60°
for 4 hr in 15 ml of acetic acid containing 456% hydrogen
bromide. After being cooled to 25° the mixture was poured
into 200 ml of water. The precipitate was collected,
washed with water, and dried to yield 3.2 g (93.8%) of
compound II:6, mp >280°.

Anal. Caled for C314H;30ClaN204 (341.16): C, 49.29; H,
2.95; Cl, 20.79; N, 8.22. Found: C, 49.6; H, 3.1; Cl, 20.7;
N, 8.0.

BIOLOGICAL METHODS

The insecticidal evaluations were usually performed
with suspensions made by pouring out quantities of a
10,000-ppm acetonic stock solution into water, with stir-
ring. Compounds insufficiently soluble in acetone were
thoroughlv milled in laboratory glass mills (Koopmans,
1958).

Aedes aegypti L. (Yellow Fever Mosquito). Aliquots of
100 ml of tap water containing, respectively, 1, 0.3, 0.1,
0.03, etc., ppm of the 1-acvl-3-phenylurea were supplied with
20 1-dav-old larvae and kept at 25°. The larvae were fed
with malt yeast powder. After 13 days, when the pupae
of the untreated insects had hatched, the mortality per-
centages were calculated with a correction for the natural
mortality, according to Abbott (1925). There were three
replicates per treatment.

Pieris brassicae L. (Large Cabbage White). Potted
cabbage seedlings were sprayed with a suspension of the
toxicant until runoff. The suspensions contained, respec-
tively, 100, 30. 10, 3. etc., ppm of the compound. When
dry. the plants were placed in plastic cylinders provided
with ten third-instar caterpillars and kept at 24° and 60-
70% relative humidity. There were three replicates per
treatment. After 7 davs the mortality percentages were
calculated according to Abbott’s formula.

Leptinotarsa decemlineata Say (Colorado Potato Bee-
tle). Potato shoots, placed in flasks containing tap water.
were spraved with a suspension of the compound until
runoff. The concentrations of the suspensions were, re-
spectively, 100, 30, 10, 3. etc., ppm. Upon drving, the
shoots were placed in plastic cylinders and provided with
ten third-instar larvae. After this the procedure was iden-
tical with that applied to the large cabbage white.

RESULTS AND DISCUSSION

The test results and nmr data of the present series of
l-acvl-3-phenylureas are listed in Tables I-1II. The con-
centrations applied to determine the effectivities against
larvae of Aedes negypti L. were, respectively, 1. 0.3, 0.1,
0.03. etc., ppm. With the tests against larvae of Leptino-
tarsa decemlineata Sayv and Pieris brassicae L. suspen-
sions of the compounds were used containing 100, 30, 10,
3. etc.. ppm. respectively. The effect of each of the con-
centrations tried is denoted by one of the following sym-
bols: + for 90-100% mortality; + for 50-89% mortality;
and — for 0-49% mortality.
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H H Ry
Table I. Insecticidal Activities of /@—'C_N_C_N‘@
R. | |
0 0
Test results
Com- Aédes Pieris Leptinotarsa
pound aegypti brassicae decemlineata Mp,
no. Ry R’y L. L. Say °C
1 H 3,4-Cly - - - 252
2-Cl 3,4-Cl; +t++— ++— — 209
3 2-Br 3,4-Cl, +k+— +4— — 217
4 2-OH 3,4.Cly - - — 211
5 2-0OCH; 3,4-Cl, — ++— +— 170
6 2-OCH.CeH5 4.Cl — — - 185
7 4-Cl 3,4-Cl. - - — +270
8 4-OCH;, 3,4-Cl, - - — 239
9 4-NO. 3,4-Cl; — — - +270
10 2,4-Cly 3,4-Cl;, - - - 223
11 2-Cl, 4-NO. 3,4-Cl, - +— — 239
12 3,4-Cl, 3,4-Cl, — — - +275
13 2,4,5-Cls 4-Cl - —_ — 222
14 2,3,6-Cl; 3,4-Cl, — - — 234
15 2,6-Cly, 4-OH 3,4-Cl, - - — 260
16 2,6-Clg, 4-OCH; 3,4-Cl, — — - 215
17 2,6-Cls, 3-NO» 3,4-Cly — — — +270
18 2,4,6-(CHs); 3,4-Cl; - - — 228
Applied concentrations in parts per million
Aédes aegypti L. 1,0.3,0.1, 0,03, etc. -+ = 90-100% mortality
Pieris brassicae L. 100, 30, 10, 3, etc. =+ = 50-89% mortality
Leptinotarsa decemlineata Say 100, 30, 10, 3, etc. — = 0-49% mortality
Nmr spectra
3 2 A B R
H H
4 (C—N—C(C—N
o
5 6 0O 0] § 5
Com- Spin Spin Other
pound Ho, Hs, Ha, Hs, Hs, sys-  H, Hs', Hs', H¢', sys- NHas,  NHy, compounds,
no. ) 8 3 b 3 tem 8 5 8 8 tem 8 ) )
1 7.9-8.2 7.4-7.7 7.4-7.7 7.4-7.7 7.9-8.2 g 7.97 7.58 7.58 f 10.86 10.82
2 7.4-7.7 7.4-7.7 7.4-7.7 7.4-7.7 e 8.02 7.6 7.6 f 11.32  10.55
3 7.3-7.8 7.3-7.8 7.3-7.8 7.3-7.8 e 8.02 7.58 7.58 1 11.31 10.52
4 7.08 7.02 7.80 7.95 e’ 8.00 7.58 7.58 f 10.86 10.67 CsH,OH 12.06 (s)
5 7.21 7.08 7.57 7.73 e 7.99 7.56 7.56 f 10.78 10.52 CsH.OCH; 3.94 (s)
6 7.16 7.38 7.53 7.86 e’ 7.62 7.38 7.38 7.62 h 10.78 10.52 CgH,OCH,5.34 (s)
7 8.02 7.58 7.58 8.02 h 7.9 7.58 7.58 f 10.89 10.70
8 8.06 7.03 7.03 8.06 h  8.00 7.561 7.51 f 11.02 10.96 CzH,OCH; 3.86 (s)
] 8.25 8.32 8.32 8.25 h 7.9 7.52 7.52 f 11.36  10.75
10 7.64 7.49 7.63 c 7.90 7.51 7.51 f 11.00 10.28
11 8.40 8.30 7.91 c 7.97 7.56 7.56 f 11.44 10.28
12 8.28 7.74 8.08 o 7.98 7.52  7.52 f 10.97 10.64
13 7.74 7.81 i 7.60 7.32 7.32 7.60 h 11.28 10.39
14 7.81 7.64 i 7.97 7.57 7.57 f 11.55 10.28
15 6.89 6.89 i 8.01 7.54 7.54 f 11.38 10.52
16 7.18 7.18 i 8.01 7.58 7.58 f 11.52  10.45 CgH,OCH; 3.88 (s)
17 8.24 7.88 i 7.94 7.56 7.56 f 11.60 10.77
18 6.92 6.92 i 8.02 7.56 7.5 f 11.10  10.73 CeHu(CH:); 2.4 (s)
Spin systems
a = AB, system e = unresolved ABCD system g = unresolved ABB'CC’ system
b = ABB' part of ABB'XX’ system e’ = resolved ABCD system h = AA’BB’ system
¢ = ABC system f = degenerated ABX system i = AA system
d = unresolved ABCX system t' = ABX system
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R
H H R,
Table Il. insecticidal Activities of Q (”-—\I—-(”—\@
R, O 0]
Test results
Com- Aédes Pieris Leptinotarsa
pound aegypti brassicae decemlineata Mp,
no. R; R2 R’y L. L. Say °C
1 CH; CH; “4-Cl +— +++++— +4— 191
2 CH; CH; 3,4-Cl, +— + 4+t - 197
3 CH;s CH;y 4-CF, + 4+ — ++4+=— 185
4 CqHs C:Hs 4-Cl —_ — —_ 195
5 C:Hs CqHs 4-CF, — - - 194
6 OH OH 3,4-Cly - — — >280
7 OCH; OCH; 3,4-Cl, +— — - 232
8 OCH4C¢H5 OCH.CsH; 3,4-Cly - - — 164
9 Cl OH 4-Cl — - - 200
10 Cl OCH:CeH: 4.Cl — - - 175
11 F N(CH3)- 4.Cl - +++=*=— — 161
12 Cl NO; 3,4-Cly ++— +— - 249
13 Cl Cl 4-Ci +++++— +++++++-—- ++=+=-— 236
14 F F 4-Ci ++++++=— ++++++++— +— 239
15 F F 4-Br +++++=— +++++++++ +++=— 247
16 F F 3,4-Cly +++++++ ++++++— +- 253
17 F F 4-CF; +++++++ ++++++++=+ ++E=+£— 255
18 F F 4-i-CyH +++— +++++— +4+=— 19
19 F F 4-n-C4Hs +++++— +++++++— ++— 193
20 F F 4-+-C4Hy +++=+— ++++++++— ++=E=£— 214
2 F ci 4l +4+++=— +++++++— +— 182
22 F Ci 4-CF; +++++=+— +++++++— ++=-— 220
23 F Br 4-Cl +++++— +++++++— +— 184
24 F Br 3,4-Cl, +++++— +++++++— ++=— 238
25 F Br 4-CFy ++++++— +++++++=— +++=— 218
26 Cl Br 4-Cl ++++— +-—- ++— 228
27 Cl Br 3,4-Cle +++++-—- ++=E=— ++— 240
28 cl Br 4-CF; +++++=— 44— t=— 212
29 Br Br 3,4-Cl; 4+ — +4+=— - 250
Applied concentrations in parts per million
Aéedes aegypti L. 1, 0.3, 0.1, 0.03, etc. + = 90-1009% mortality
Pieris brassicae L. 100, 30, 10, 3, etc. =+ = 50-89% mortality
Leptinotarsa decemlineata Say 100, 30, 10, 3, etc. — = 0-499%, mortality
Nmr spectra
3 R, A B o ¥
\ H H
4 lC—l\——ﬁ—-l\
5 R, O O 6 5
Com- Spin Spin Other
pound Hs, Hy, Hs, sys-  HY, Ha', Hy, Hé', sys- NHa, NHg, compounds,
no. L) 8 L) tem 8 1) 3 1) tem 8 5 8
1 7.09 7.24 7.09 a 7.62 7.36 7.36 7.62 h  11.07 10.72 CgH3(CHs), 2.32 (s)
2 7.12 7.26 7.12 a 8.04 7.59 7.59 f 11.20 10.70 C¢H3(CH;)2 2.30 (s)
3 7.10 7.26 7.10 a 7.70 7.84 7.84 7.70 h 11,22 10.91 CsH;3(CH;), 2.30 (s)
4 7.15 7.30 7.15 a 7.64 7.40 7.40 7.64 h 11.16 10.70 CeH3CH:2.60 (a); CsHsCH.CH;
1.19 (Y
5 7.17 7.36 7.17 a 7.71 7.84 ©7.84 7.71 h 11.26 10.90 C¢H;CH; 2.62 (q); CeHsCH.CH;
1.20 ()
6 6.48 7.29 6.48 a 7.9 7.52 7.52 f 10.9 10.41
7 6.73 7.39 6.73 a 8.01 7.56 7.56 f 11.02 10.70 C¢H;0CH; 3.78 (s)
8 6.79 7.2-7.5 6.79 a 8.01 7.57 7.57 f 11.17 10.65 CsH;OCH.5.18 (s)
9 6.94 7.28 6.90 c 7.64 7.40 7.40 7.64 h 11.17 10.52 CeH;OH 10.48 (s)
10 7.16 7.2-7.5 7.12 c 7.62 7.2-7.5 7.2-7.5 7.62 h 11.32 10.43 CeH;0CH;5.22 (s)
1 . 6.6-6.9 7.2-7.5 6.6-6.9 d 7.66 7.37 7.37 66 h 11.24 10.68 N(CH;); 2.85 (s)
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Table |l (Continved)

1-(2,6-DISUBSTITUTED BENZOYL)-3-PHENYLUREAS

Com- Spin Spin Other
pound Hs, Ha, Hs, sys- He, Hs’, Hy’, Hs/, sys- NHa, NHsg, compounds,
no. [} ) 8 tem 8 ) 8 8 tem 8 8 1)
12 8.07 7.79 8.30 c 7.9 7.56 7.56 f 11.43 10.21
13 7.48 7.48 7.48 a 7.61 7.33 7.33 7.61 h  11.54 10.42
14 7.24 7.63 7.24 b 7.62 7.40 7.40 7.62 h  11.45 10.26
15 7.24 7.63 7.24 b 7.54 7.54 7.54 7.54 h 11.45 10.29
16 7.23 7.64 7.23 b 7.98 7.56 7.56 f 11.51 10.31
17 7.26 7.65 7.26 b 7.70 7.82 7.82 7.70 h 11.52 10.50
18 7.24 7.62 7.28 b 7.46 7.28 7.28 7.46 h  11.38 10.16 CH(CHj3), 2.87 (m); CH(CHs):
1.19 (d)
19 7.24 7.63 7.24 b 7.47 7.17 7.17 7.47 h  11.40 1.17 C¢H.CH:2.56 (t); CH.CH, 1.1~
1.8 (m); CH; 0.90 (t)
20 7.24 7.63 7.24 b 7.48 7.37 7.37 7.48 h 11.40 10.18 C(CH,) 1.28(s)
21 7.2-7.6 7.2-7.6 7.2-1.6 d 7.61 7.43 7.43 7.61 h 11.48 10.22
22 7.2-1.7 1.2-71.71 17.2-7.7 d 7.72 7.84 7.84 7.72 h 11.56 10.44
23 7.3-7.6 7.3-7.6 7.3-7.6 d 7.64 7.44 7.44 7.64 h  11.51 10.30
24 7.3-7.7 1.3-7.7 7.3-7.7 d 8.00 7.57 7.57 f 11.56 10.33
25 7.3-7.7 7.3-1.7 7.3-7.7 d 7.72 7.84 7.84 7.72 h 1160 10.50
26 7.56 7.47 7.66 c 7.60 7.38 7.38 7.60 h 11.15 10.13
27 7.60 7.44 7.71 c 8.02 7.58 7.58 f 11.66 10.50
28 7.61 7.44 7.72 c 7.71 7.85 7.85 7.71 h 11.70 10.64
29 7.74 7.36 7.74 a 8.02 7.58 7.58 f 11.61 10.46
Spin systems
a = AB; system e = unresolved ABCD system g = unresolved ABB’CC’ system
b = ABB’XX’ system e’ = resolved ABCD system h = AA’BB’ system
¢ = ABC system = degenerated ABX system i = AB system
d = unresolved ABCX system f' = ABX system
_H o
Table Ill. Insecticidal Activities of & | _N‘i'_l\‘@
0 0 Nmr data
A B o 9
H H
Test results R—C—N—C—N
Lepti- I ]
Pieris notarsa 0 0 6’ 5
Com- Aédes bras- decem- Other
pound aegypti  sicae lineata  Mp, H¢, Hy, Hy, H¢, NHs, NHp, compounds,
no. R Ry L. L. Say °C 5 5 ) 5 8 ) 5
1 (CH3)sC- 3,4-Cly - +— — 165 7.97 7.62 7.62 10.90 10.36 (CH3); C 1.27 (s)
2 (CH3);CCHo- 4-Cl - - — 178 7.60 7.37 7.37 7.60 10.74 10.68 CH:2.29(s);
(CH;); 1.02 (s)
3 (i-CsH7):C(-CN)-  4-CI — — — 200 7.61 7.40 7.40 7.61 10.30 10.16 CH2.3-2.8(m);
(CHg):C 1.03(d)
and 1.10 (d)
4 Cl:C- 3,4-Cl; — - - 170 7.93 7.51 7.51 11.34 9.98
5 Adamantyi-1 3,4-Cl: — - - 235 7.90 7.47 7.47 10.72 9.70 ad aH1.95 (m);
BH 1.72 (m);
~+H 2.04 (m)
6 (CeHs)sC- 3,4-Cl; - - — 188 7.95 7.50 7.50 10.61 9.77 Ce¢H:; 7.1-7.5 (m)

Applied concentrations in parts per million

Aédes aegypti L. 1, 0.3, 0.1, 0.03, etc.
Pieris brassicae L. 100, 30, 10, 3, etc.

Leptinotarsa decemlineata Say 100, 30, 10, 3, etc.

The substitution patterns and the substituents of the
phenyl ring of the aniline moiety have been chosen on the
grounds of the results obtained with the 1-(2,6-dichloro-
benzoyl)-3-phenylureas described in part I.

Table I shows the results obtained with a series of 1-
benzoyl-3-phenylureas, the benzoyl moiety being substi-
tuted with a variety of functional groups. The di-ortho

90-100% mortality
50-89% mortality

+
+
— 0-49% mortality

i

substitution pattern is not surveyed in this table. Within
this series only three mono-ortho-substituted derivatives
(I:2, 3, and 5) afforded a slight activity. Notably compound
I:14 (2,3,6-Cls-benzoyl), which strongly resembles one of the
most active compounds mentioned in part I, namely 1-
(2,6-dichlorobenzoyl)-3-(3,4-dichlorophenyl)urea (DU 19-
111), was completely inactive.
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