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(57) Ðåôåðàò:
Èçîáðåòåíèå îòíîñèòñ  ê ñïîñîáó ïîëó÷åíè 

3,4'-äèàìèíî-4-R-áåíçîôåíîíîâ îáùåé ôîðìóëû

ãäå R=Cl, Br, F, ÑÍ3, ÎÑÍ3,

êîòîðûå èñïîëüçóþòñ  â êà÷åñòâå
ïîëóïðîäóêòîâ â ñèíòåçå àçîêðàñèòåëåé, ïðèãîäíûõ
äë  êðàøåíè  áåëêîâûõ âîëîêîí è îáëàäàþùèõ
óíèêàëüíûìè ïîêàçàòåë ìè òåðìîñòàáèëüíîñòè.
Ñïîñîá âêëþ÷àåò ñòàäèè íèòðîâàíè  çàìåùåííûõ
áåíçîôåíîíîâ íèòðàòîì êàëè  â
êîíöåíòðèðîâàííîé H2SO4, íóêëåîôèëüíîãî
çàìåùåíè  ãàëîãåíà (äë  R=Cl), ïðè
âçàèìîäåéñòâèè ñ Î- è N-íóêëåîôèëàìè â ÄÌÔÀ â
ïðèñóòñòâèè K2ÑÎ3 è âîññòàíîâëåíè  3,4'-äèíèòðî-
4-R-áåíçîôåíîíîâ, ïðè÷åì íèòðîâàíèå ïîëó÷åííûõ
áåíçîôåíîíîâ ïðîâîä ò ïðè òåìïåðàòóðå 20 °Ñ â
òå÷åíèå 5 ÷ è ìîëüíîì ñîîòíîøåíèè 4'-íèòðî-4-R-
áåíçîôåíîí:KNO3=1.0:1.15, íóêëåîôèëüíîå
çàìåùåíèå ãàëîãåíà ïðîâîä ò â òå÷åíèå 1-5 ÷àñîâ
ïðè òåìïåðàòóðå 40-60°Ñ è ìîëüíîì ñîîòíîøåíèè
ñóáñòðàò:íóêëåîôèë=1.0:1.05, âîññòàíîâëåíèå
äèíèòðîáåíçîôåíîíîâ ïðîâîä ò SnCl ⋅2H2O â 18-%
HCl ïðè ìîëüíîì ñîîòíîøåíèè 3,4'-äèíèòðî-4-R-
áåíçîôåíîí:SnCl2⋅2H2O=1:6 ïðè òåìïåðàòóðå 20°Ñ
â òå÷åíèå 0,15 ÷. Öåëüþ èçîáðåòåíè   âë åòñ 
ñíèæåíèå ñòîèìîñòè ñèíòåçà, ñîêðàùåíèå âðåìåíè
è òåìïåðàòóðû ïðîâåäåíè  ïðîöåññà, ïîâûøåíèå
÷èñòîòû è âûõîäîâ öåëåâûõ ïðîäóêòîâ. 4 òàáë.
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(54) METHOD FOR PREPARING 3,4'-DIAMINO-4-R-BENZOPHENONES

(57) Abstract: 
FIELD: organic chemistry, chemical technology.
SUBSTANCE: invention relates to a method for

synthesis of 3,4'-diamino-4-R-benzophenones of
the general formula:

wherein R means Cl, Br, F, -CH3, -OCH3,

that are used as intermediate product in
synthesis of azo dyes useful for staining protein
fibers and possessing the unique indices of
thermal stability. Method involves steps for
nitration reaction of substituted benzophenones
with potassium nitrate in concentrated H2SO4,
nucleophilic replacing halogen (wherein R means
Cl) in interaction with O- and N-nucleophilic
compounds in dimethylsulfoxide (DMSO) medium in
the presence of K2CO3 and reduction of 3,4'-
dinitro-4-R-benzophenones. The nitration reaction
of synthesized benzophenones is carried out at

temperature 20oC for 5 h in the mole ratio 4'-
nitro-4-R-benzophenone : KNO3 = 1.0:1.15.
Nucleophilic replacing halogen is carried out at

temperature 40-60oC for 1-5 h in the mole ratio
substrate : nucleophilic compound = 1.0:1.05, and
reduction of dinitrobenzophenones is carried out
with SnCl2 x 2H2O in 18% HCl medium, in the mole
ratio 3,4'-dinitro-4-R-benzophenone : SnCl2 x 2H2O =

1:6, at temperature 20oC for 0.15 h. Invention
provides decreasing cost of synthesis, reducing
time and temperature in carrying out the process,
enhancing purity and yield of end products.

EFFECT: improved method of synthesis.
4 tbl, 4 ex
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Èçîáðåòåíèå îòíîñèòñ  ê ñïîñîáó ñèíòåçà àðîìàòè÷åñêèõ äèàìèíîñîåäèíåíèé, â
÷àñòíîñòè ê ïîëó÷åíèþ 3,4'-äèàìèíî-4-R-áåíçîôåíîíîâ îáùåé ôîðìóëû

ãäå R=Cl, Br, F, ÑÍ3, ÎÑÍ3,

êîòîðûå áûëè èñïîëüçîâàíû â êà÷åñòâå ïîëóïðîäóêòîâ â ñèíòåçå àçîêðàñèòåëåé.
Èçâåñòåí ñïîñîá ïîëó÷åíè  3,4'-äèàìèíîáåíçîôåíîíà, âêëþ÷àþùèé ñëåäóþùèå ñòàäèè:

íèòðîâàíèå çàìåùåííîãî äèôåíèëêåòîíà 94% HNO3 (d=1.50) ïðè òåìïåðàòóðå 70-75°Ñ â
òå÷åíèå 12 ÷ è êàòàëèòè÷åñêîå ãèäðèðîâàíèå äèíèòðîïðîäóêòà, êàòàëèçèðóåìîå 5% Pd/C,
ïðîöåññ ïðîâîä ò â òå÷åíèå 7 ÷ ïðè òåìïåðàòóðå 45-47°Ñ. (Process for preparation of
3,3'- or 3,4'-diaminobenzophenones. Y.Keizaburo, S.Kenichi, T.Yoshimitsu, K.Saburo,
Y.Akihiro. Ïàò. 4618714 ÑØÀ. Çà âë. 02.05.83, îïóáë. 21.10.1986. ÐÆÕ 16Í89Ï, 1987).

Íåäîñòàòêàìè èçâåñòíîãî ñïîñîáà ñèíòåçà äèàìèíîáåíçîôåíîíîâ  âë þòñ :
ïðèìåíåíèå àãðåññèâíûõ, âðåäíûõ äë  çäîðîâü  ðåàãåíòîâ (êîíöåíòðèðîâàííà  HNO3),
èñïîëüçîâàíèå äîðîãîñòî ùåãî êàòàëèçàòîðà (Pd/C), ïðîäîëæèòåëüíîå âðåì  ïðîòåêàíè 
êàæäîé èç ñòàäèé ïðîöåññà, à òàêæå íåîáõîäèìîñòü ñîçäàíè  æåñòêèõ óñëîâèé ïðîâåäåíè 
ïðîöåññîâ, ÷òî íåèçáåæíî ïðèâîäèò ê ñíèæåíèþ ñòåïåíè ÷èñòîòû è âûõîäîâ ïîëó÷àåìûõ
ñîåäèíåíèé.

Öåëü èçîáðåòåíè  - ñíèæåíèå ñòîèìîñòè ñèíòåçà, îïòèìèçàöè  óñëîâèé ðåàêöèé -
ñîêðàùåíèå âðåìåíè è òåìïåðàòóðû ïðîâåäåíè  ïðîöåññà, ïîâûøåíèå ÷èñòîòû è âûõîäîâ
öåëåâûõ ïðîäóêòîâ.

Ïîñòàâëåííà  öåëü äîñòèãàåòñ  òåì, ÷òî â êà÷åñòâå âîññòàíàâëèâàþùåãî àãåíòà
èñïîëüçóåòñ  SnCl2⋅2H2O, ïðè ýòîì ïðîïàäàåò ïîòðåáíîñòü â èñïîëüçîâàíèè
äîðîãîñòî ùåãî êàòàëèçàòîðà. Ê òîìó æå âîçìîæíà ýëåêòðîõèìè÷åñêà  ðåãåíåðàöè 
äàííîãî ðåàãåíòà. Âìåñòî êîíöåíòðèðîâàííîé HNO3 ïðèìåí åòñ  áîëåå óäîáíûé ïðè
îñóùåñòâëåíèè ñèíòåçà KNO3, âûïóñêàåìûé ïðîìûøëåííûìè ìåòîäàìè.

Íèòðîâàíèå çàìåùåííûõ ñóáñòðàòîâ îñóùåñòâë þò â òå÷åíèå 5 ÷ ïðè òåìïåðàòóðå 20°Ñ
è ìîëüíîì ñîîòíîøåíèè 4'-íèòðî-4-R-áåíçîôåíîí:KNO3=1.0:1.15 (â ïðîòîòèïå 70-75°Ñ, 12
÷), çàìåùåíèå ãàëîãåíà îñóùåñòâë þò â ñðåäå ÄÌÔÀ â ïðèñóòñòâèè K2ÑÎ3 ïðè
òåìïåðàòóðå 40-60°Ñ è ìîëüíîì ñîîòíîøåíèè ñóáñòðàò:íóêëåîôèë=1.0:1.05,
âîññòàíîâëåíèå 3,4'-äèíèòðî-4-R-áåíçîôåíîíîâ ïðîâîä ò ðàñòâîðîì SnCl2⋅2H2O â 18%-íîé
ñîë íîé êèñëîòå è ìîëüíîì ñîîòíîøåíèè 3,4'-äèíèòðî-4-R-áåíçîôåíîí:SnCl⋅H2O=1:6 ïðè
òåìïåðàòóðå 20°Ñ â òå÷åíèå 0,15 ÷, ÷òî ïîçâîë åò ñíèçèòü òåìïåðàòóðó ñ 45-47°Ñ äî 20°Ñ
è óìåíüøèòü âðåì  ïðîöåññà ñ 7 ÷ äî 0.15 ÷.

Ñòðîåíèå è ÷èñòîòó ïðîìåæóòî÷íûõ ñîåäèíåíèé è öåëåâûõ 3,4'-äèàìèíî-4-R-
áåíçîôåíîíîâ àíàëèçèðîâàëè ìåòîäîì ÏÌÐ, îïðåäåëåíèåì òåìïåðàòóðû ïëàâëåíè  è
ýëåìåíòíîãî ñîñòàâà.

Èçîáðåòåíèå èëëþñòðèðóåòñ  ñëåäóþùèìè ïðèìåðàìè.
Ïðèìåð 1. 3,4'-äèíèòðî-4-õëîðáåíçîôåíîí
Ê ðàñòâîðó 15 ã (0,06 ìîëü) 4'-íèòðî-4-õëîðáåíçîôåíîíà â 150 ìë êîíöåíòðèðîâàííîé

ñåðíîé êèñëîòû ïîðöè ìè âíîñèëè 6.9 ã (0,069 ìîëü) KNO3. Ðåàêöèþ ïðîâîäèëè â òå÷åíèå
ï òè ÷àñîâ ïðè òåìïåðàòóðå 20°Ñ. Çàòåì ðåàêöèîííóþ ìàññó âûëèâàëè â âîäó, îñàäîê
îòôèëüòðîâûâàëè, âûñóøèâàëè è ïåðåêðèñòàëëèçîâûâàëè èç ñìåñè ïðîïàíîëà-2 è N,N-
äèìåòèëôîðìàìèäà (3:1). Ïîëó÷àþò 18 ã (97.4% îò òåîðèè) 3,4'-äèíèòðî-4-
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õëîðáåíçîôåíîíà - æåëòûé ïîðîøîê, ò.ïë. 127-129°Ñ.
Íàéäåíî, %: Ñ 50,7; Í 2,5; N 9,2.
Âû÷èñëåíî, %: Ñ 50,9; Í 2,5; N 9,3.
1Í ÏÌÐ (DMSO-d6) δ, ìä: 8.82 (d, 2-Í, Í3', Í5', J=9.5), 8.71 (d, 1-H, Í2, J=1.9), 8.18 (m,

3H, Í2', Í6', Í6), 7.87 (d, 1-H, Í5, J=8.9).
Àíàëîãè÷íî ïîëó÷àþò 3,4'-äèíèòðî-4-R-áåíçîôåíîíû, ãäå R=Br, F, ÑÍ3, ÎÑÍ3. Ôèçèêî-

õèìè÷åñêèå õàðàêòåðèñòèêè ýòèõ ñòðóêòóð ïðèâåäåíû â òàáëèöå 1.
Òàáëèöà 1.

¹ R Òïë., °Ñ Âûõîä, % Íàéäåíî Áðóòòî-ôîðìóëà Âû÷èñëåíî

Ñ Í N Ñ Í N

1 Br 129-131 97.5 44.3 2.1 7.9 C13H7BrN2O5 44.4 2.0 7.9

2 F 110-113 97.0 53.61 2.54 9.49 C13H7FN2O5 53.8 2.4 9.6

3 ÑÍ3 113-114 97.9 58.6 3.4 9.8 C14H10N2O5 58.7 3.5 9.7

4 ÎÑÍ3 168-171 97.7 55.7 3.2 9.3 C14H10N2O6 55.6 3.3 9.2

Ïðèìåð 2. 3,4'-äèíèòðî-4-(4-õëîðôåíîêñè)áåíçîôåíîí
Ê 10.1 ã (0.07 ìîëü) êàðáîíàòà êàëè  è 6.9 ã (0.05 ìîëü) 4-õëîðôåíîëà â 50 ìë N,N-

ÄÌÔÀ âíîñèëè 15 ã (0,048 ìîëü) 3,4'-äèíèòðî-4-õëîðáåíçîôåíîíà. Ðåàêöèþ ïðîâîäèëè â
òå÷åíèå 5 ÷àñîâ ïðè òåìïåðàòóðå 40-60°Ñ. Çàòåì ðåàêöèîííóþ ñìåñü âûëèâàëè â âîäó,
îñàäîê îòôèëüòðîâûâàëè è ïåðåêðèñòàëëèçîâûâàëè èç ñìåñè ïðîïàíîëà-2 è N,N-
äèìåòèëôîðìàìèäà (3:1). Ïîëó÷àþò 19 ã (97.1% îò òåîðèè) 3,4'-äèíèòðî-4-(4-
õëîðôåíîêñè)áåíçîôåíîíà - æåëòûé ïîðîøîê, ò.ïë. 142-144°Ñ.

Íàéäåíî, %: Ñ 57,1; Í 2,89; N 7,1.
Âû÷èñëåíî, %: Ñ 57,2; Í 2,7; N 7,0.
1Í ÏÌÐ (DMSO-d6) δ, ìä: 8.41 (d, 2-Í, Í3', Í5', J=10.4), 8.38 (d, 1-Í, Í2, J=1.8), 8.09

(d.d., 1H, Í6, J=8.8, J=1.5), 8.02 (d, 2-Í, Í2', Í6', J=9.6), 7.58 (d, 2H, Í(3), Í(5), J=9.1), 7.31
(d, 1H, Í5, J=8.7), 7.24 (d, 2H, H(2), H(6), J=9.4).

Àíàëîãè÷íî ïîëó÷àþò 3,4'-äèíèòðî-4-R-áåíçîôåíîíû, ãäå R=
, , , .

Ôèçèêî-õèìè÷åñêèå õàðàêòåðèñòèêè ýòèõ ñòðóêòóð ïðèâåäåíû â òàáëèöå 2.
Òàáëèöà 2.

¹ R Òïë., °Ñ Âûõîä, % Íàéäåíî Áðóòòî-ôîðìóëà Âû÷èñëåíî

Ñ Í N C Í N

1 114-116 97.0 57.2 4.1 11.6 C17H15N3O6 57.1 4.2 11.7

2 192-194 96.9 62.7 3.6 11.5 C19H13N3O5 62.8 3.6 11.5

3 176-177 97.1 63.8 3.8 11.2 C20H15N3O5 63.6 4.0 11.1

4 150-152 97.5 58.2 4.6 15.2 C18H18N4O5 58.3 4.8 15.1

Ïðèìåð 3. 3,4'-äèàìèíî-4-õëîðáåíçîôåíîí
Ê ðàñòâîðó 5 ã (0.016 ìîëü) 3,4'-äèíèòðî-4-õëîðáåíçîôåíîíà â 20 ìë èçîïðîïèëîâîãî

ñïèðòà ïðè òåìïåðàòóðå 40°Ñ ïðèëèâàåòñ  ðàñòâîð 43.39 ã (0.192 ìîëü) õëîðèäà îëîâà
(SnCl2⋅2H2O) â 20 ìë 18% HCl. ×åðåç 0.15 ÷ ðåàêöèîííà  ñìåñü ïîäùåëà÷èâàåòñ  25%
ðàñòâîðîì àììèàêà äî ðÍ=8 è ýêñòðàãèðóåòñ  íåñêîëüêèìè ïîðöè ìè õëîðîôîðìà (S=400
ìë). Ïîñëå îòãîíêè õëîðîôîðìà ïîëó÷àþò 3.6 ã (95.1% îò òåîðèè) 3,4'-äèàìèíî-4-
õëîðáåíçîôåíîíà - æåëòûé ïîðîøîê, ò.ïë. 159-160°Ñ.
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Íàéäåíî, %: Ñ 63,4; Í 4,2; N 11,1.
Âû÷èñëåíî, %: Ñ 63,2; Í 4,4; N 11.3.
1Í ÏÌÐ (DMSO-d6) δ, ìä: 7.53 (d, 2H, Í2', Í6', J=10.0), 7.45 (d, 1H, Í5, J=9.51), 7.05 (d,

1H, Í2, J=1.6), 6.67 (d.d., 1H, Í6, J=8.7, J=1.4), 6.60 (d, 2H, Í3', Í5', J=9.0), 6.15 (s, 2H, NH2),
5.55 (s, 2H, NH2).

Àíàëîãè÷íî ïîëó÷àþò 3,4'-äèàìèíî-4-R-áåíçîôåíîíû,
ãäå R=Br, F, ÑÍ3, ÎÑÍ3,

, , , .

Ôèçèêî-õèìè÷åñêèå õàðàêòåðèñòèêè ýòèõ ñòðóêòóð ïðèâåäåíû â òàáëèöàõ 3 è 4.
Òàáëèöà 3.

¹ R Òïë., °Ñ Âûõîä, % Íàéäåíî Áðóòòî-ôîðìóëà Âû÷èñëåíî

Ñ Í N C Í N

1 Br 160-161 94.7 53.4 3.9 9.5 C13H11BrN2O 53.6 3.8 9.6

2 F 107-109 94.3 67.5 4.9 12.2 C13H11FN2O 67.8 4.8 12.1

3 ÑÍ3 177-178 95.1 74.2 6.4 12.2 C14H14N2O 74.3 6.2 12.3

4 ÎÑÍ3 154-155 94.9 69.5 5.6 11.3 C14H14N2O2 69.4 5.8 11.5

5 227-228 94.5 68.4 6.3 14.2 C17H19N3O2 68.6 6.4 14.1

6 255-256 94.6 75.0 5.5 13.6 C19H17N3O 75.2 5.6 13.8

7 81-82 94.7 75.7 6.2 13.1 C20H19N3O 75.6 6.0 13.2

8 212-213 95.3 69.4 7.3 17.9 C18H22N4O 69.6 7.1 18.0

9 188-189 94.9 67.2 4.6 8.1 C19H15N2O2Cl 67.3 4.4 8.2

Òàáëèöà 4.

¹ R 1Í ÏÌÐ (DMSO-d6) δ, ìä:

1 Br 7.53 (d, 2Í, Í2', Í6', J=10.0), 7.45 (d, 1H, H5, J=9.51), 7.05 (d, 1H, Í2, J=1.6), 6.67 (d.d., 1H, H6, J=8.7, 1.4), 6.60 (d, 2Í, Í3',

Í5', J=9.0), 6.15 (s, 2Í, NH2), 5.55 (s, 2Í, NH2).

2 F 7.51 (d, 2Í, Í2', Í6', J=8.0), 7.10 (d, 1Í, Í5, J=9.55), 7.06 (s, 1Í, Í2), 6.75 (m, 1H, Í6), 6.60 (d, 2Í, Í3', Í5', J=7.0), 6.70
(s, 2Í, NH2), 5.35 ñ (s, 2H, NH2).

3 ÑÍ3 7.50 (d, 2Í, H2', Í6', J=10.0), 6.95 (d, 1Í, Í5, J=7.55), 6.85 (s, 1Í, Í2), 6.75 (d, 1H, Í6, J=7.5), 6.60 (d, 2Í, Í3', Í5', J=9.0),
5.55 (s, 2Í, NH2), 4.55 (s, 2H, NH2), 2.15 (s, 3Í, ÑÍ3).

4 ÎÑÍ3 7.50 (d, 2H, Í2', Í6', J=10.0), 7.02 (s, 1H, Í2), 6.85 (m, 2H, Í5, Í6), 6.58 (d, 2H, Í3', Í5', J=9.0), 5.99 (s, 2H, NH2), 4.80 (s,
2H, NH2), 3.84 (s, 3H, ÎÑÍ3).

5 7.55 (d, 2H, Í2', H6', J=10.0), 7.05 (d, 1H, Í2, J=1.0), 6.8-6.9 (m, 2H, Í5, Í6), 6.55 (d, 2H, Í3', Í5', J=9.5), 5.55 (s, 2H, NH2),
4.65 (s, 2H, NH2), 3.8 (m, 4H, N(CH2)2), 2.9 (m, 4Í, O(ÑÍ2)2).

6 7.50 (d, Í2', Í6', J=8.9), 7.32 (s, 1H, NH), 7.15 (d, 1H, Í2, 1.0), 7.06 (t, 2H, H(3), H(5), J=10.0), 6.89 (d.d., 1H. Í6, J=7.0,

1.2), 6.80 (d, 2H, Í3', Í5', J=10.0), 6.65 (d, 1H, Í5, J=7.75), 5.58 (t, 1H, H(4), J=10.0), 7.4 (d, 2H, Í(2), Í(6), J=9.5), 6.02 (s,
2H, NH2), 4.98 (s, 2H, NH2).

7 7.52 (d, 2H, H2', H6', J=9.5), 7.29 (s, 1H, NH), 7.07-7.13 (m, 3Í, Í2, Í6, Í(5)), 6.87 (d.d., 1H, Í(6), J=9.5, 1.5), 6.80 (m,

2H, Í(2), Í(4)), 6.64 (d, 1H, Í5, J=9.0), 6.60 (d, 2-Í, Í3', Í5', J=10.0), 5.99 (s, 2H, NH2), 4.99 (s, 2H, NH2), 2.25 (s, 3H, ÑÍ3).

8 7.49 (d, 2H, Í2', Í6', J=10.0), 7.02 (d, 1H, Í2, J=1.5), 6.94 (d, 1H, Í5, J=9.0), 6.85 (d.d., 1H, Í6, J=10.0, 1.5), 6.58 (d, 2H, Í3',

Í5', J=9.5), 6.00 (s, 2H, NH2), 4.85 (s, 2H, NH2), 2.85 (s, 2ÑÍ2, Í(2), Í(6)), 2.55 (s, 2CH2, Í(3), Í(5)), 2.23 (s, ÑÍ3).

9 7.55 (d, 2-Í, Í2', Í6', J=9.5), 7.42 (d, 2-Í, H(3), Í(5), J=9.7), 7.12 (d, 1-H, Í2, J=1.5), 7.03 (d, 2-Í, Í3', Í5', J=9.0), 6.86 (d,

1-Í, Í5, J=9.1), 6.81 (d.d., 1-Í, Í6, J=8.9, 1.9), 6.62 (d, 2-Í, Í(2), Í(6), J=9.5), 6.09 (s, 2H, NH2), 5.24 (s, 2H, NH2).
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Ïðèìåð 4. Ïîëó÷åíèå àçîêðàñèòåëåé íà îñíîâå 3,4'-äèàìèíî-4-R-áåíçîôåíîíîâ,
ãäå R=Br, F, ÑÍ3, ÎÑÍ3,

, , , .

Óêàçàííûå äèàìèíû äèàçîòèðóþòñ  â ñòàíäàðòíûõ óñëîâè õ ïîä äåéñòâèåì íèòðèòà
íàòðè  â ñðåäå ñîë íîé è ñåðíîé êèñëîò. Ïîëó÷åííûå äèàçîñîåäèíåíè  ïðî âèëè ñåá  êàê
àêòèâíûå äèàçîñîñòàâë þùèå â ðåàêöèè àçîñî÷åòàíè  ñ àðîìàòè÷åñêèìè
ãèäðîêñîñîåäèíåíè ìè áåíçîëüíîãî, íàôòàëèíîâîãî è ãåòåðîöèêëè÷åñêîãî ð äà. Íà èõ
îñíîâå ñèíòåçèðîâàíû áèñàçîêðàñèòåëè, îáëàäàþùèå ïîâûøåííîé óñòîé÷èâîñòüþ ê ñóõîìó
è ìîêðîìó òðåíèþ, ñòèðêå è ïîòó, îáùåé ôîðìóëû:

ãäå R1= , , ,

Ôîðìóëà èçîáðåòåíè 
Ñïîñîá ïîëó÷åíè  3,4'-äèàìèíî-4-R-áåíçîôåíîíîâ îáùåé ôîðìóëû

ãäå R=Cl, Br, F, ÑÍ3, ÎÑÍ3,

âêëþ÷àþùèé íèòðîâàíèå çàìåùåííûõ 4'-íèòðî-4-R-áåíçîôåíîíîâ íèòðàòîì êàëè  â
ñåðíîé êèñëîòå, íóêëåîôèëüíîå çàìåùåíèå ãàëîãåíà (äë  R=Cl) ïðè âçàèìîäåéñòâèè ñ Î- è
N-íóêëåîôèëàìè è âîññòàíîâëåíèå 3,4'-äèíèòðî-4-R-áåíçîôåíîíîâ îáùåé ôîðìóëû

ãäå R=Cl, Br, F, ÑÍ3, ÎÑÍ3,

õëîðèäîì îëîâà (II) â êèñëîì âîäíî-ýòàíîëüíîì ðàñòâîðå, îòëè÷àþùèéñ  òåì, ÷òî
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íèòðîâàíèå çàìåùåííûõ ñóáñòðàòîâ îñóùåñòâë þò â òå÷åíèå 5 ÷ ïðè òåìïåðàòóðå 20°Ñ è
ìîëüíîì ñîîòíîøåíèè 4'-íèòðî-4-R-áåíçîôåíîí:KNO3=1,0:1,15, çàìåùåíèå ãàëîãåíà
îñóùåñòâë þò â ñðåäå ÄÌÔÀ â ïðèñóòñòâèè Ê2ÑÎ3 ïðè òåìïåðàòóðå 40-60°Ñ è ìîëüíîì
ñîîòíîøåíèè ñóáñòðàò:íóêëåîôèë=1,0:1,05, âîññòàíîâëåíèå 3,4'-äèíèòðî-4-R-
áåíçîôåíîíîâ ïðîâîä ò ðàñòâîðîì SnCl2⋅H2O â 18%-íîé ñîë íîé êèñëîòå è ìîëüíîì
ñîîòíîøåíèè 3,4'-äèíèòðî-4-R-áåíçîôåíîí:SnCl2⋅2H2O=l:6 ïðè òåìïåðàòóðå 20°Ñ â
òå÷åíèå 0,15 ÷.
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