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X-Ray data

Table S1 The detailed x-ray data for the compounds 3f and 4c

Compound 3f 4c
Chemical formula C15H5F5N02 C19H18FN02'
M; 345.20 311.34
Crystal system orthorhombic orthorhombic
Space group Pna21 (No. 33) Pbca (No. 61)
Temperature (K) 121 121
a, b, c(A) 7.9420(12 13.0749(10)
13.875(2) 10.6137(9)
11.771(2) 23.4703(17)
V (A% 1297.1(3) 3257.1(4)
Z 4 8
D(calc) [g/cm?] 1.768
Radiation type
i (mm?) 0.176 0.090

Crystal size (mm)
Diffractometer
Tmin, Tmax
No. of measured reflections
No. of independent reflections
No. of observed [/ > 2s(/)] reflections
Rint
R1/ WR(F?), [I>20]
Ri/ wR(F?), (all data)

0.10 x 0.06 x 0.04
Bruker D8 QUEST
0.6619,0.7241
5583
1438
1262
0.049
0.0276 / 0.0512
0.0375/0.0532

0.30x0.13x0.10
Bruker D8 QUEST

0.3805, 0.7457
91130
4053
2419
0.236

0.0562 /0.1384

0.1083 / 0.1597

GOOF 1.009 0.0532
No. of reflections 1438 4053
No. of parameters 217 211
No. of restraints 1 0
DPmax, DPmin (€ A3) 0.11/-0.14 0.31/-0.27
CCDC no 2268269 2268273
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A)

Figure S1 Molecular structure of compounds 3f (A), and 4c (B), ellipsoids are shown with 50% probability

According to X-Ray data (Figures Sla, b, Table S1) compounds 3f and 4c crystallize in different
orthorhombic space groups: compound 3f crystallizes in the non-centrosymmetric racemic space group Pna2;,
compound 4c crystallizes in the centrosymmetric space group Pbca. Thus, both compounds in crystals exist in
the form of true racemates. The conformation of the molecules in the crystals is practically the same: the isatin
fragments are planar, the nitrogen atom N1 has planar trigonal coordination, and the benzyl substituents at
the nitrogen atom are unfolded asymmetrically along the N-C8 and C8-C9 bonds. Torsion angles C2-N1-C8-
C9 and N1-C8-C9-C10(C14) in the molecule 3f -110.3(5) and -114.0(5)°, in the molecule 4c -109.5(2) and -
132.4(2)° respectively, that is, one of the hydrogen atoms at the C8 atom is practically in a eclipsed
conformation with the plane of the benzene ring of the substituent. In this case, the main geometric parameters
(bond lengths and bond angles) in molecules 3f and 4c are usual.

Figure S2 Fragments of crystal packing of the compound 3f (A), and 4c (B)

In crystal 3f, a short intermolecular contact of the F...7nt type with the benzene ring of the pentafluoromethyl
substituent of the neighboring molecule and multiple contacts of the C-H...F and C-H...O types are observed.
In the 4c crystal, contacts were found corresponding to 7...7 interactions of C=O bonds of isatin fragments of
neighboring molecules, multiple C-H...O type contacts, and one C-H...F contact with the hydrogen atom of
the methyl substituent. Nevertheless, the packing of crystals is quite dense; no free volumes were found in
them available for small molecules (Figures S2a, b).

Antiphytopathogenic activity data

Table S2. Bactericidal activity of hydrazones (2 mM/L) studied*.

Bacterial phytopathogen

Compound P P. carotovorum Ps x
M. luteus » subsp. ' .y
atrosepticum fluorescens campestris

carotovorum

5a 4 6 3 4 3,5

5b 4 4 3 2,5 3

5¢ 4 5 5 5 7
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5d 3 4 4 2 4

5e 6 4 > 7 >

7a 2 3 6 > >

7c 7 6 7 / 9

Norfloxacin, 500 v 7 8 8 7
Hg/mL

sodium hypochlorite, 25 4 3 4 4

1000 pg/mL

Chlorohexidin, 500 5 4 5 4 5

pg/mL

* shows the values of the width of the inhibition zone (mm), averaged over the results of 3 experiments

Table S3. Comparative bactericidal activity of hydrazones 5a-e, 7a-c (2 mM/L).

Inhibition zone width (mm), not less
Bacterial test-system 9 7 6 5 4 3 2

Micrococcus luteus B-109 = | 7b,7c| 5 - 5a,5b | 5d 7a

Pectobacterium atrosepticum 1043 5a, 7c 5¢ 5b, 5d 7a -

Pectobacterium carotovorum - 7c

5d | 5a,5b -
subsp. carotovorum MI 7a | 5¢ 5e,7b

Pseudomonas fluorescens EL-2.1 | — Se, 7c - 5¢, 7a 5a - 5b>5d

Xanthomonas campestris B-610 7c | 5¢,7b - 5e, 7a 5d 5a>5b -

Table S4. Fungicidal activity of hydrazones 5a-e, 7a-c against Fusarium oxysporum IBPPM 543.

ECso,
Inhibition value, I (%)*,
Concentration, C, mcg/ml
Compound at the age of the fungus (days)
nmol/mL [ug/ml] atday 5
3 5 7 9
1[0.44] 34 25 20 7
5[2.21] 39 31 23 18
5a 13.84
20 [8.86] 41 45 42 23
40[17.71] 52 54 51 36
1[0.48] 9 10 9 0
5[2.39] 33 34 25 19
5b 14.84
20[9.55] 41 42 34 28
40 [19.09] 53 56 40 31
1[0.49] 22 19 13 3 14.92
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5 [2.46] 40 36 28 13
5¢c 20[9.86] 49 45 35 21
40 [19.71] 57 55 52 51
1[0.51] 9 10 10 0
5[2.57] 33 24 23 16
5d 17.35
20 [10.30] 35 37 32 18
40 [20.59] 49 54 41 36
1[0.49] 33 48 33 18
3 [1.47] 66 67 65 64
Se 0.60
20[9.78] 69 72 69 67
30 [14.67] 75 76 72 71
1[0.48] 9 4 8 0
5[2.42] 43 44 41 33
7a 7.25
30 [14.50] 51 59 56 55
40 [19.33] 61 65 69 64
1[0.53] 13 15 10 11
5[2.66] 32 29 20 13
7b 20.24
20 [10.64] 35 35 30 25
40[21.28] 55 52 43 39
1[0.55] 22 21 15 10
5[2.74] 36 35 27 22
7c 13.90
30[16.41] 45 41 44 36
40 [21.88] 57 63 66 64
[10.00] 18 23 6 4
[15.00] 21 30 20 5
Fludioxonil 83.33
[30.00] 26 33 23 8
[60.00] 32 35 25 9
[2.50] 0 10 0 0
[5.00] 4 12 8 9
N-cetylpyridinium chloride 141.1
[25.00] 12 17 12 13
[50.00] 19 24 17 21

* the average values are given; the standard deviation did not exceed 0.03 from the given value.

Table S5. Fungicidal activity of hydrazones 5a-e, 7a-c against Phytophthora cactorum VKM F-
985.

Concentration, C, Inhibition value, I (%)*, ECso,
Compound
nmol/mL [ug/mL] at the age of the fungus (days) | mcg/ml
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atday5

3 5 7 9
2[0.89] 26 20 15 8
3[1.33] 32 32 28 19

5a 27[11.81] 40 44 31 25 | 15.12
40[17.71] 47 53 43 36
50 [22.14] 52 62 45 38
1[0.48] 18 26 11 6
5[2.39] 27 35 24 16

5b 15 [7.16] 30 38 29 19 | 18.19
27 [12.73] 33 43 31 26
40 [19.09] 44 50 44 39
3[1.48] 7 8 4 3
7 [3.29] 13 21 14 12

5c 15.40
27 [13.14] 36 38 29 18
40[19.71] 55 64 42 36
1[0.51] 15 12 10 8
5 [2.57] 20 19 16 11

5d 15[7.72] 26 28 23 13 | 24.74
27 [13.73] 28 32 25 22
40 [20.59] 35 43 33 29
1[0.49] 20 16 15 14
3[1.47] 23 19 17 17

5e 7 [3.26] 25 30 23 19 | 27.43
27 [13.04] 28 35 26 21
40 [19.56] 35 38 29 26
3[1.45] 5 12 4 4
7[3.22] 17 21 10 6

7a 201[9.67] 21 25 16 13 | 22.87
27 [12.89] 27 29 20 16
40[19.33] 42 45 38 37
3 [1.60] 15 12 9 7
7[3.55] 25 25 22 16

7b 27.51
27[14.19] 30 32 28 21
40 [21.28] 39 40 37 35
1[0.55] 10 11 12 11

7c 19.98
3[1.64] 20 18 17 16
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7[3.65] 26 22 22 18
20 [10.94] 32 27 25 9
27 [14.59] 48 36 33 28
40 [21.88] 55 56 44 41
[10.00] 36 38 35 9
[15.00] 38 46 42 17
Fludioxonil 29.51
[30.00] 40 51 46 23
[60.00] 52 57 49 29
[0.30] 0 0 0 3
[1.00] 13 9 8 6
[2.50] 19 19 8 8
N-cetylpyridinium chloride 34.79
[5.00] 25 24 17 17
[25.00] 38 58 52 45
[50.00] 50 64 60 56

* the average values are given; the standard deviation did not exceed 0.03 from the given value.
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Figure S3. 'H NMR spectrum of compound 3a (600 MHz, CDCls)
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Figure S16. 3C (dept) NMR spectrum of compound 3e (101 MHz, DMSO-ds)
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Figure S41. 3C NMR spectrum of compound 5¢ (126 MHz, DMSO-ds)
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S64



£0.98
—-119.29

T 1 T I 1 I ! 1 I T I ] I 1 1 1 I 1 I 1 1 I T I T ! T I 1 ! T ! 1 !
56 -58 -60 -62 -64 -66 -68 -70 -72 -74 -76 -78 -80 -82 -84 -86 -88f EQO) -92 -94 -96 -98 -100 -102 -104 -106 -108 -110 -112 -114 -116 -118 -120 -122
1(ma
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