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I. Preparation of substances 

 

Arylureas  I-III were synthesized by the previously [27, 28]. Compounds IX is commercially 

available. 

General procedure for the synthesis of compounds I-IX 

In a three-neck flask with a thermometer, a dropping funnel and a magnetic stirrer, 31 

mmol of 1-(2-aminoethyl)-2-imidazolidinone in 50 ml of dry toluene was placed. The mixture 

was cooled in an ice bath to a temperature no higher than 5 °C. Then solution of 31 mmol of 

the relevant phenyl isocyanate in 50 ml of dry toluene was added dropwise with stirring, 

keeping a temperature not higher than 5 ° C. The reaction mixture was stirred for a day. The 

precipitate was filtered and recrystallized from acetone. 

2-(2-oxoimidazolidin-1-yl)ethyl-N-(p-tolil) urea (IV).  53% yield. M.p. = 189-190 °C. 1 

H NMR (DMSO-d6, δ, ppm, J, Hz): 2.19 (s, 3H, -CH3); 3.07-3.13 (m, 2H), 3.15-3.20 (m, 2H), 3.20-

3.25 (m, 2H), 3.31-3.39 (m, 2H) (-CH2-); 5.98 (t, 1H, -CH2-NH-C(O)-NH-, J = 5.4); 6.16 (s, 1H, -

NH-C(O)-N-); 6.99 (d, 2H, J = 8.2), 7.23 (d, 2H, J = 8.4, CHar); 8.29 (s, 1H, -C(O)-NH-Ar). HPLC-

MS: [M + 1]+ 263.30; calculated value is 263.31. 
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2-(2-oxoimidazolidin-1-yl)ethyl-N-(2,4-dimethylphenyl) urea (V) 58% yield. M.p. = 

178-181 °C. 1 H NMR (DMSO-d6, δ, ppm, J, Hz): 2.11 (s, 3H, -CH3); 2.18 (s, 3H, -CH3); 3.09-3.12 

(m, 2H), 3.16-3.24 (m, 4H), 3.34-3.38 (m, 2H, -CH2-); 6.30 (t, 1H, -CH2-NH-C(O)-NH-, J = 5.5); 

6.16 (s, 1H, -NH-C(O)-N-); 6.84-6.87 (m, 1H), 6.89-6.90 (m, 1H, CHar); 7.51 (s, 1H, -C(O)-NH-

Ar); 7.51-7.53 (m, 1H, CHar). HPLC-MS: [M + 1]+ 277.40; calculated value is 277.34. 
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2-(2-oxoimidazolidin-1-yl)ethyl-N-(2,5-dimethylphenyl) urea (VI) 62 % yield. M.p. = 

212-214°C. 1 H NMR (DMSO-d6, δ, ppm, J, Hz): 2.12 (s, 6H, -CH3); 3.07-3.09 (m, 2H), 3.12-3.23 

(m, 4H), 3.32-3.37 (m, 2H, -CH2-); 6.01 (t, 1H, -CH2-NH-C(O)-NH-, J = 5.4); 6.26 (s, 1H, -NH-

C(O)-N-); 6.97-7.04 (m, 3H, CHar); 7.50 (s, 1H, -C(O)-NH-Ar). HPLC-MS: [M + 1]+ 277.41; 

calculated value is 277.34. 
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2-(2-oxoimidazolidin-1-yl)ethyl-N-(4-methoxyphenyl) urea (VII) 65% yield. 

M.p. = 155-157 °C. 1H NMR (DMSO-d6, δ, ppm, J, Hz): 3.11-3.17 (m, 2H), 3.17-3.31 (m, 4H), 3.35-

3.42 (m, 2H, -CH2-); 3.67 (s, 3H, -OCH3); 5.93 (t, 1H, -CH2-NH-C(O)-NH-, J = 5.4); 6.16 (s, 1H, -

NH-C(O)-N-); 6.76-6.87 (m, 2H), 7.24-7.32 (m, 2H, CHar); 8.20 (s, 1H, -C(O)-NH-Ar). HPLC-

MS: [M + 1]+ 279.38; calculated value is 279.31.  
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2-(2-oxoimidazolidin-1-yl)ethyl-N-(2-ethylphenyl) urea (VIII) 67% yield. M.p. = 148-

149°C. 1 H NMR (DMSO-d6, δ, ppm, J, Hz): 1.10 (t, 3H, -CH3, J = 7.5); 2.51 (q, 2H, -CH2-, J = 7.9); 

3.07-3.12 (m, 2H), 3.16-3.23 (m, 4H), 3.32-3.38 (m, 2H, -CH2-); 3.67 (s, 3H, -OCH3); 6.30 (s, 1H, -

NH-C(O)-N-); 6.51 (t, 1H, -CH2-NH-C(O)-NH-, J = 5.4); 6.88-6.93 (m, 1H), 7.04-7.12 (m, 2H, 



CHar); 7.66 (s, 1H, -C(O)-NH-Ar); 7.68-7.73 (m, 1H, CHar) HPLC-MS: [M + 1]+ 277.41; 

calculated value is 277.34.  
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II. Methodology of the experiment. 

Before starting work, wheat seeds (Triticum aestivum L.) sterilized with 0.2% sodium 

hydrochloride solution for 10 minutes, washed three times with distilled water, dried at a 

temperature of 30 ° C for 48 hours. The dried seeds were stored at a temperature of 5 oC. 

Vertical spraying was carried out in an isolated box with disposable screen. After 

spraying, the screen was removed. The surface of the box was disinfected and created with 

paper napkins. After spraying, the seeds were covered with filter paper and 10 mL of distilled 

water was poured. Then the Petri dishes with a lid were moved to the growth chamber. The 

first 24 h of the experiment were conducted in the dark. The seeds were aired every day. Petri 

dishes were opened for 25 min, and 5–10 mL of distilled water was added so that the seeds did 

not dry out. On the third day of the experiment, the lids of the Petri dishes were removed so 

that the shoots grew. 



III. Spectral data of compounds  

 

 

Fig. S1. HPLC-MS spectrum of 2-(2-oxoimidazolidin-1-yl)ethyl-N-(p-tolil)urea (IV) 



 

 

 

 

Fig. S2. 1H NMR spectrum of 2-(2-oxoimidazolidin-1-yl)ethyl-N-(p-tolil) urea (IV) 



 

 

 

 
 

Fig. S3. HPLC-MS spectrum of 2-(2-oxoimidazolidin-1-yl)ethyl-N-(2,4-dimethylphenyl) urea (V) 
 



 
 
 
 
 
 

 



 
Fig. S4. 1H NMR 2-(2-oxoimidazolidin-1-yl)ethyl-N-(2,4-dimethylphenyl) urea (V) 

 

 

 

 

Fig. S5. HPLC-MS spectrum of 2-(2-oxoimidazolidin-1-yl)ethyl-N-(2,5-dimethylphenyl) urea (VI) 



 

 

 

 

 

 

Fig. S6. 1H NMR spectrum of 2-(2-oxoimidazolidin-1-yl)ethyl-N-(2,5-dimethylphenyl) urea (VI) 



 

 

 

 

 

 

 



Fig. S7. HPLC-MS spectrum of 2-(2-oxoimidazolidin-1-yl)ethyl-N-(4-methoxyphenyl) urea (VII) 

 

 

 

 

 



 

 

Fig. S8. 1H NMR spectrum of 2-(2-oxoimidazolidin-1-yl)ethyl-N-(4-methoxyphenyl) urea (VII) 

 

 



 

 

 

 

Fig. S9. HPLC-MS spectrum of 2-(2-oxoimidazolidin-1-yl)ethyl-N-(2-ethylphenyl) urea (VIII) 



 

Fig. S10. 1H NMR 2-(2-oxoimidazolidin-1-yl)ethyl-N-(2-ethylphenyl) urea (VIII) 

 


