
I. £ÄÇÆÇÐËÇ
£ ÑÃÊÑÓÇ ÓÂÔÔÏÑÕÓÇÐÞ ÏÇÕÑÆÞ ÔËÐÕÇÊÂ Ë ÓÇÂÍÙËË N-ÑÍÔËÆÑÄ
1,2,4-ÕÓËÂÊËÐÂì ÅÇÕÇÓÑÙËÍÎËÚÇÔÍËØ ÔÑÇÆËÐÇÐËÌ, ÄØÑÆâÜËØ Ä
ÔÑÔÕÂÄ ÒÓËÓÑÆÐÞØ Ë ÔËÐÕÇÕËÚÇÔÍËØ ÄÇÜÇÔÕÄ, ÑÃÎÂÆÂáÜËØ
ÃËÑÎÑÅËÚÇÔÍÑÌ ÂÍÕËÄÐÑÔÕßá Ë ÓâÆÑÏ ÆÓÖÅËØ ÒÑÎÇÊÐÞØ Ä
ÒÓÂÍÕËÚÇÔÍÑÏ ÑÕÐÑÛÇÐËË ÔÄÑÌÔÕÄ.

¯ÂÎËÚËÇ N-ÑÍÔËÆÐÑÌ ÅÓÖÒÒÞ Ä ÂÊËÐÑÄÑÏ âÆÓÇ ÆÇÎÂÇÕ ÇÅÑ
ÄÑÔÒÓËËÏÚËÄÞÏ ÍÂÍ Í ÐÖÍÎÇÑ×ËÎßÐÑÌ, ÕÂÍ Ë Í àÎÇÍÕÓÑ×ËÎß-
ÐÑÌ ÂÕÂÍÇ, ÚÕÑ ÊÐÂÚËÕÇÎßÐÑ ÓÂÔÛËÓâÇÕ ÔËÐÕÇÕËÚÇÔÍËÇ ÄÑÊ-
ÏÑÉÐÑÔÕË ÏÑÆË×ËÍÂÙËË ÂÊÑÕËÔÕÞØ ÅÇÕÇÓÑÙËÍÎÑÄ.1 ¿ÕËÏ
ÑÃÖÔÎÑÄÎÇÐ ÄÔÇ ÄÑÊÓÂÔÕÂáÜËÌ ËÐÕÇÓÇÔ ËÔÔÎÇÆÑÄÂÕÇÎÇÌ Í
ÅÇÕÇÓÑÙËÍÎËÚÇÔÍËÏ N-ÑÍÔËÆÂÏ. ´ÂÍ, Ä 90-Ç ÅÑÆÞ ÑÒÖÃÎËÍÑ-
ÄÂÐ ÓâÆ ÑÃÊÑÓÐÞØ ÔÕÂÕÇÌ ÒÑ ØËÏËË ÒËÓËÆËÐ-N-ÑÍÔËÆÑÄ,2

ÒËÓËÏËÆËÐ-N-ÑÍÔËÆÑÄ 3 Ë ØËÐÑÍÔÂÎËÐ-N-ÑÍÔËÆÑÄ.4 £ ÏÑÐÑ-
ÅÓÂ×ËË 5 Ë ÑÃÊÑÓÂØ 6 ë 9 ÒÑ 1,2,4-ÕÓËÂÊËÐÂÏ cÑÆÇÓÉÂÕÔâ ÑÕÆÇÎß-
ÐÞÇ ÓÂÊÆÇÎÞ, ÍÂÔÂáÜËÇÔâ ØËÏËË 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ,
ÑÆÐÂÍÑ ÆÑ ÔËØ ÒÑÓ ÐÇ ÃÞÎË ÔËÔÕÇÏÂÕËÊËÓÑÄÂÐÞ ÆÂÐÐÞÇ ÒÑ
ÏÇÕÑÆÂÏ ÔËÐÕÇÊÂ, ÓÇÂÍÙËÑÐÐÑÌ ÔÒÑÔÑÃÐÑÔÕË Ë ÔÄÑÌÔÕÄÂÏ àÕËØ
ÔÑÇÆËÐÇÐËÌ. ¥ÂÐÐÞÌ ÑÃÊÑÓ ÒÓËÊÄÂÐ ÊÂÒÑÎÐËÕß àÕÑÕ ÒÓÑÃÇÎ.

II. ®ÇÕÑÆÞ ÒÑÎÖÚÇÐËâ 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ
¥Îâ ÔËÐÕÇÊÂ ÂÊËÐÑÄ, ÔÑÆÇÓÉÂÜËØ N-ÑÍÔËÆÐÞÌ ×ÓÂÅÏÇÐÕ,
ËÔÒÑÎßÊÖáÕ ÆÄÂ ÑÔÐÑÄÐÞØ ÒÓËÇÏÂ: ÑÍËÔÎÇÐËÇ ÙËÍÎËÚÇÔÍËØ
ÂÕÑÏÑÄ ÂÊÑÕÂ ÑÓÅÂÐËÚÇÔÍËÏË ÐÂÆÍËÔÎÑÕÂÏË ËÎË ÒÇÓÑÍÔËÆÑÏ

ÄÑÆÑÓÑÆÂ Ä ÍËÔÎÑÌ ÔÓÇÆÇ Ë ×ÑÓÏËÓÑÄÂÐËÇN-ÑÍÔËÆÐÑÌ ÅÓÖÒÒÞ
Ä ÓÇÊÖÎßÕÂÕÇ ÊÂÏÞÍÂÐËâ ÂÊËÐÑÄÑÅÑ ÙËÍÎÂ Ô ÖÚÂÔÕËÇÏ ÐËÕÓÑ-,
ÐËÕÓÑÊÑ- ËÎË ËÊÑÐËÕÓÑÊÑÅÓÖÒÒ.1 °ÃÂ àÕËØ ÒÑÆØÑÆÂ ÒÓËÏÇ-
ÐâáÕÔâ ÆÎâ ÔËÐÕÇÊÂ 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ.

1. ±ÑÎÖÚÇÐËÇ 1,2,4-ÕÓËÂÊËÐ-1- Ë -2-ÑÍÔËÆÑÄ ÑÍËÔÎÇÐËÇÏ
1,2,4-ÕÓËÂÊËÐÑÄ

±ÓË ÑÃÓÂÃÑÕÍÇ 1,2,4-ÕÓËÂÊËÐÑÄ ÑÓÅÂÐËÚÇÔÍËÏË ÐÂÆÍËÔÎÑ-
ÕÂÏË ËÎË ÒÇÓÑÍÔËÆÑÏ ÄÑÆÑÓÑÆÂ Ä ÒÓËÔÖÕÔÕÄËË ÍÂÓÃÑÐÑÄÞØ
ÍËÔÎÑÕ ÆÑÔÕÂÕÑÚÐÑ ÎÇÅÍÑ ÒÑÎÖÚÂáÕÔâN-ÑÍÔËÆÞ. ±ÓË àÕÑÏ ËÊ
ÕÓÇØ ÄÑÊÏÑÉÐÞØ ËÊÑÏÇÓÑÄ ÑÃÓÂÊÖáÕÔâ ÕÑÎßÍÑ ÆÄÂ ì 1- Ë
2-ÑÍÔËÆÞ. ³ÑÑÕÐÑÛÇÐËÇ àÕËØ ËÊÑÏÇÓÑÄ ÊÂÄËÔËÕ ÑÕ ØÂÓÂÍÕÇÓÂ
ÊÂÏÇÔÕËÕÇÎÇÌ Ä ËÔØÑÆÐÑÏ 1,2,4-ÕÓËÂÊËÐÇ.

´ÂÍ, ÒÓË ÑÍËÔÎÇÐËË ÑÓÅÂÐËÚÇÔÍËÏË ÐÂÆÍËÔÎÑÕÂÏË
3-ÂÏËÐÑ-1,2,4-ÕÓËÂÊËÐÑÄ 1 Ä ÑÔÐÑÄÐÑÏ ÑÃÓÂÊÖáÕÔâ 2-ÑÍÔËÆÞ
2, ÕÑÅÆÂ ÍÂÍ ÒÓË ÑÍËÔÎÇÐËË 3-ÂÎÍÑÍÔË-1,2,4-ÕÓËÂÊËÐÑÄ 1 ì
1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÞ 3.11 ë 14

R1 R2 R3 °ÍËÔÎËÕÇÎß £ÞØÑÆ, % ³ÔÞÎÍË

2 3

H H NH2 m-ClC6H4CO3H 80 0 10
H Me NH2 m-ClC6H4CO3H 80 0 10
H H NH(CH2)2Cl m-ClC6H4CO3H 51 0 10
H Me NH(CH2)2Cl m-ClC6H4CO3H 77 0 10
H Ph NH(CH2)2Cl m-ClC6H4CO3H 35 0 10
H H OMe m-ClC6H4CO3H 0 30 11
Me Me NH2 H2O2/AcOH 30 0 12
H Ph NH2 H2O2/AcOH 37 0 13
H Ph NHCOMe H2O2/AcOH 45 0 13
H Ph NHCOEt H2O2/AcOH 41 0 13
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R1 R2 R3 °ÍËÔÎËÕÇÎß £ÞØÑÆ, % ³ÔÞÎÍË

2 3

Me Me H PhCO3H 0 30 14
Ph Ph H PhCO3H 0 17 14
H Ph H PhCO3H 0 26 14
H H OMe PhCO3H 0 15 14
Ph Ph OMe PhCO3H 0 23 14
H Me OMe PhCO3H 0 26 14
H Ph OMe PhCO3H 0 39 14

°ÚÇÄËÆÐÑ, ÄÑÊÏÑÉÐÑÔÕß ÂÏËÐÑ-ËÏËÐÐÑÌ ÕÂÖÕÑÏÇÓËË
2a.2b Ä ÐÇÂÎÍËÎËÓÑÄÂÐÐÞØ ÒÑ ÂÏËÐÑÅÓÖÒÒÇ 3-ÂÏË-
ÐÑ-1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÂØ ÔÒÑÔÑÃÔÕÄÖÇÕ ÔÕÂÃËÎËÊÂÙËË ÒÓÑ-
ÆÖÍÕÑÄ ÑÍËÔÎÇÐËâ ÒÑ ÒÑÎÑÉÇÐËá 2 ÕÓËÂÊËÐÑÄÑÌ ÔËÔÕÇÏÞ.10

°ÍËÔÎÇÐËÇ 3,5-ÆËÂÓËÎ-1,2,4-ÕÓËÂÊËÐÑÄ 4 Ï-ØÎÑÓÐÂÆÃÇÐ-
ÊÑÌÐÑÌ ÍËÔÎÑÕÑÌ ÆÂÇÕ Ô ÄÞØÑÆÑÏ 75 ë 98% 1,2,4-ÕÓË-
ÂÊËÐ-1-ÑÍÔËÆÞ 5.15

£ àÕËØ ÉÇ ÖÔÎÑÄËâØ ËÊ 5,6-ÆËÂÏËÐÑ-3-ÏÇÕËÎÕËÑ-1,2,4-ÕÓË-
ÂÊËÐÑÄ 6 Ô ÄÞØÑÆÂÏË 60 ë 80% ÒÑÎÖÚÇÐÞ 5,6-ÆËÂÏË-
ÐÑ-3-ÏÇÕËÎÔÖÎß×ÑÐËÎ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÞ 7.16

±ÓË ÑÍËÔÎÇÐËË Ï-ØÎÑÓÐÂÆÃÇÐÊÑÌÐÑÌ ÍËÔÎÑÕÑÌ 1,2,4-ÕÓË-
ÂÊËÐÑÄ, ÔÑÆÇÓÉÂÜËØ ÃÑÓÐÇÐÑÄÞÌ (ÔÑÇÆËÐÇÐËÇ 8) ËÎË ÏÇÕËÎ-
ÙËÍÎÑÒÇÐÕÇÐÑÄÞÌ (ÔÑÇÆËÐÇÐËÇ 9) ×ÓÂÅÏÇÐÕÞ,17 ÑÃÓÂÊÖáÕÔâ
ËÔÍÎáÚËÕÇÎßÐÑ ÕÓËÂÊËÐ-1-ÑÍÔËÆÞ 10 Ë 11.

¯ÂÒÓÂÄÎÇÐËÇ ÓÇÂÍÙËË ÊÂÄËÔËÕ ÕÂÍÉÇ ÑÕ ÕÇÏÒÇÓÂÕÖÓÞ ÇÇ
ÒÓÑÄÇÆÇÐËâ. ±ÓË ÑÃÓÂÃÑÕÍÇ 3-×ÇÐËÎ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐÂ (12)
ÐÂÆÖÍÔÖÔÐÑÌ ÍËÔÎÑÕÑÌ ÒÓË 508³ ÑÃÓÂÊÖÇÕÔâ 3-×Ç-
ÐËÎ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍÔËÆ (13), Â ÒÓË 208³ ì 2-ÑÍÔËÆ
14.18 ±ÓË ÑÍËÔÎÇÐËË 1,2,4-ÃÇÐÊÑÕÓËÂÊËÐÂ (15a), ÐÇÊÂÏÇÜÇÐ-
ÐÑÅÑ ÒÑ ÒÑÎÑÉÇÐËá 3, Ô ÄÞØÑÆÑÏ 28% ÃÞÎ ÒÑÎÖÚÇÐ ÕÑÎßÍÑ
1-ÑÍÔËÆ 16a. °ÍËÔÎÇÐËÇ Ä ÕÇØÉÇ ÖÔÎÑÄËâØ 3-ÏÇÕËÎ-1,2,4-ÃÇÐÊÑ-
ÕÓËÂÊËÐÂ (15b) ÒÓËÄÑÆËÕ Í ÔÏÇÔË 3-ÏÇÕËÎ-1,2,4-ÃÇÐÊÑÕÓË-

ÂÊËÐ-1-ÑÍÔËÆÂ (16b) Ë 2-ÑÍÔËÆÂ 17b (ÄÞØÑÆÞ 25 Ë 10% ÔÑÑÕÄÇÕ-
ÔÕÄÇÐÐÑ).

2. ±ÑÎÖÚÇÐËÇ 1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÑÄ ÙËÍÎËÊÂÙËÇÌ Ô
ÖÚÂÔÕËÇÏ ÐËÕÓÑÅÓÖÒÒÞ

¡ÓÑÏÂÕËÚÇÔÍËÇ Ë ÅÇÕÇÓÑÂÓÑÏÂÕËÚÇÔÍËÇ ÐËÕÓÑÔÑÇÆËÐÇÐËâ,
ÔÑÆÇÓÉÂÜËÇ Ä ÑÓÕÑ-ÒÑÎÑÉÇÐËË Í ÐËÕÓÑÅÓÖÒÒÇ ×ÓÂÅÏÇÐÕ
ÅÖÂÐËÆËÐÂ, ÎÇÅÍÑ ÊÂÏÞÍÂáÕÔâ Ä ÜÇÎÑÚÐÑÌ ËÎË ÍËÔÎÑÌ ÔÓÇÆÇ
Ä ÃÇÐÊÑ- ËÎË ÅÇÕÇÓÑÂÐÐÇÎËÓÑÄÂÐÐÞÇ 1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÞ.
´ÂÍ, 3-ÂÏËÐÑ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍÔËÆ (18) ÃÞÎ ÒÑÎÖÚÇÐ Ä
1913 Å. ÑÃÓÂÃÑÕÍÑÌ ÜÇÎÑÚßá 2-ÐËÕÓÑ×ÇÐËÎÅÖÂÐËÆËÐÂ (19).19

±ÑÊÆÐÇÇ àÕÑÕ ÒÑÆØÑÆ ÃÞÎ ËÔÒÑÎßÊÑÄÂÐ ÆÎâ ÔËÐÕÇÊÂ ÙÇÎÑÅÑ
ÓâÆÂ 3-ÂÏËÐÑ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍÔËÆÑÄ ÕËÒÂ 18.20 ë 27

°ÕÏÇÕËÏ, ÚÕÑ ÔÑÇÆËÐÇÐËâ 19 ÏÑÉÐÑ ÒÑÎÖÚËÕß ÎËÃÑ ÓÇÂÍÙËÇÌ
ÒÓÑËÊÄÑÆÐÞØ ÅÖÂÐËÆËÐÂ Ô ÊÂÏÇÜÇÐÐÞÏË 2-ÐËÕÓÑØÎÑÓÃÇÐÊÑ-
ÎÂÏË 20, ÎËÃÑ ÆÇÌÔÕÄËÇÏ ÐÂ ÔÑÇÆËÐÇÐËÇ 20 ÙËÂÐÂÏËÆÑÏ
ÐÂÕÓËâ Ë ÆËÏÇÕËÎÂÏËÐÑÏ (Ä ÒÑÔÎÇÆÐÇÏ ÔÎÖÚÂÇ ÑÃÓÂÊÖáÕÔâ
ÔÑÇÆËÐÇÐËâ 19 Ë 18 Ô R1=R2=Me).

±ÑÆÑÃÐÞÏ ÉÇ ÑÃÓÂÊÑÏ ÒÓË ÄÊÂËÏÑÆÇÌÔÕÄËË 3-ÐËÕ-
ÓÑ-4-ØÎÑÓØËÐÑÎËÐÂ (21) Ô ÒÓÑËÊÄÑÆÐÞÏË ÅÖÂÐËÆËÐÂ Ë ÒÑÔÎÇ-
ÆÖáÜÇÌ ÙËÍÎËÊÂÙËË ÑÃÓÂÊÖáÜËØÔâ ÊÂÏÇÜÇÐÐÞØ ÅÖÂÐËÆËÐÑÄ
Ä ÜÇÎÑÚÐÑÌ ÔÓÇÆÇ Ô ÄÞØÑÆÂÏË 62 ë 95% ÃÞÎË ÒÑÎÖÚÇÐÞ
2-ÂÏËÐÑ-1,2,4-ÕÓËÂÊËÐÑ[6,5-Ô]ØËÐÑÎËÐ-4-ÑÍÔËÆÞ 22.28
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12

13 (86%)
N

N
N+

Ph

O7

N

N+

N

Ph

O7N

N
N

Ph

MeCO3H

508C

208C

15a,b 16a,b 17b

+

N

N
N

R N

N
N+

R

O7

N

N+

N

R

O7

18
X N

N
N+

NR1R2

O7

X=H, Me, Cl, Br, NO2, OMe, CN.

1920

N

NH

NR1R2

H

NO2

X

+

NO2

ClX

NH

R1R2N

H2N
OH7 ËÎË H+

20 NaHNCN 19

NO2

NHCNX

Me2NH

R1 = H, Me; R2 = H, Me, Et, Bun, n-C10H21, Bn, (CH2)2NEt2.

21
N

NO2

Cl

+ NH

R1R2N

H2N

OH7

N

NO2

HN

NR1R2

NH

N

N+

N

NR1R2

N

O7
22
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±ÓË ÄÊÂËÏÑÆÇÌÔÕÄËË 4-ÏÇÕÑÍÔË-3-ÐËÕÓÑÒËÓËÆËÐÑÄ 23a,b
Ô ÅÖÂÐËÆËÐÑÏ Ä ÂÐÂÎÑÅËÚÐÞØ ÖÔÎÑÄËâØ ÑÃÓÂÊÖáÕÔâ 3-ÂÏËÐÑ-
ÒËÓËÆÑ[4,3-e]-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÞ 24a,b.29

¸ËÍÎËÊÂÙËâ N-(2-ÐËÕÓÑ×ÇÐËÎ)-N0-ÃÇÐÊÑËÎÕËÑÏÑÚÇÄËÐÞ
Ë ÇÇ ÒÓÑËÊÄÑÆÐÞØ (ÔÑÇÆËÐÇÐËâ 25) Ä ÜÇÎÑÚÐÑÌ ÔÓÇÆÇ ÒÓËÄÑ-
ÆËÕ Í ÔÑÑÕÄÇÕÔÕÄÖáÜËÏ1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-3(2¯)-ÕËÑÐ-1-ÑÍÔË-
ÆÂÏ 26.30

²ÇÂÍÙËâ Ñ-ÐËÕÓÑÂÐËÎËÐÂ Ë ÇÅÑ 5-ÊÂÏÇÜÇÐÐÞØ ÒÓÑËÊÄÑÆ-
ÐÞØ (ÔÑÇÆËÐÇÐËâ 27) Ô ÙËÂÐÂÏËÆÑÏ ÒÓËÄÑÆËÕ Í 3-ÂÏË-
ÐÑ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍÔËÆÂÏ 28.22

3. ±ÑÎÖÚÇÐËÇ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ ÙËÍÎËÊÂÙËÇÌ Ô
ÖÚÂÔÕËÇÏ ÐËÕÓÑÊÑ- ËÎË ËÊÑÐËÕÓÑÊÑÅÓÖÒÒÞ

£ ÑÕÎËÚËÇ ÑÕ 1- Ë 2-ÑÍÔËÆÑÄ, 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÞ 29 ÒÓË
ÒÓâÏÑÏ ÑÍËÔÎÇÐËË ÔÑÑÕÄÇÕÔÕÄÖáÜËØ 1,2,4-ÕÓËÂÊËÐÑÄ ÐÇ
ÑÃÓÂÊÖáÕÔâ.

±ÑàÕÑÏÖ ÇÆËÐÔÕÄÇÐÐÑÌ ÄÑÊÏÑÉÐÑÔÕßá ÒÑÎÖÚÇÐËâ
1,2,4-ÕÓËÂÊËÐÑÄ Ô N-ÑÍÔËÆÐÑÌ ÅÓÖÒÒÑÌ Ä ÒÑÎÑÉÇÐËË 4 ÑÔÕÂ-
ÇÕÔâ ÔËÐÕÇÊ ÕÓËÂÊËÐÑÄÑÅÑ ÙËÍÎÂ Ô ËÔÒÑÎßÊÑÄÂÐËÇÏ ÔÑÇÆËÐÇ-
ÐËÌ, ÔÑÆÇÓÉÂÜËØ ÐËÕÓÑÊÑ- Ë ËÊÑÐËÕÓÑÊÑÅÓÖÒÒÞ. ³ÖÜÇÔÕÄÖÇÕ
ÐÇÔÍÑÎßÍÑ ÄÂÓËÂÐÕÑÄ ÒÓÑÄÇÆÇÐËâ àÕÑÅÑ ÔËÐÕÇÊÂ.

£ÊÂËÏÑÆÇÌÔÕÄËÇ ÅËÆÓÑÍÔËÂÏËÆÓÂÊÑÐÂ (30) Ô ÆËÏÇÕËÎ-
ÅÎËÑÍÔÂÎÇÏ (31) Ä ÏÇÕÂÐÑÎÇ ÒÓËÄÑÆËÕ Í 3-×ÇÐËÎ-5,6-ÆËÏÇ-
ÕËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÖ (32).31

¬ÑÐÆÇÐÔÂÙËâ ÂÏËÆÓÂÊÑÐÂ (33) Ô ÏÑÐÑÑÍÔËÏÑÏ ×ÇÐËÎ-
ÅÎËÑÍÔÂÎâ (34) ËÆÇÕ ÚÇÓÇÊ ÑÃÓÂÊÑÄÂÐËÇ ÅËÆÓÂÊÑÐÂ 35, ËÊ
ÍÑÕÑÓÑÅÑ ÒÑÔÎÇ ÑÕÜÇÒÎÇÐËâ ÏÑÎÇÍÖÎÞ ÂÏÏËÂÍÂ Ô ØÑÓÑÛËÏ
ÄÞØÑÆÑÏ ÒÑÎÖÚÂÇÕÔâ 3-ÏÇÕËÎ-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ
(36).31

¦ÔÎË ÄÏÇÔÕÑ ÂÏËÆÓÂÊÑÐÂ ËÔÒÑÎßÊÑÄÂÕß ÂÏËÐÑÅÖÂÐËÆËÐ
ËÎË S-ÏÇÕËÎËÊÑÕËÑÔÇÏËÍÂÓÃÂÊËÆ (37), ÕÑ ÑÃÓÂÊÖáÕÔâ
3-ÂÏËÐÑ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÞ. ´ÂÍËÏ ÑÃÓÂÊÑÏ ÃÞÎ ÔËÐÕÇ-
ÊËÓÑÄÂÐ 3-ÂÏËÐÑ-5-ÏÇÕËÎ-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ
(38).32, 33

5,6-¥Ë×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ (39) ÃÞÎ ÒÑÎÖÚÇÐ
ÄÊÂËÏÑÆÇÌÔÕÄËÇÏ ÏÑÐÑ-2-àÕÑÍÔËÏÇÕËÎÇÐÅËÆÓÂÊÑÐÂ ÆË×ÇÐËÎ-
ÅÎËÑÍÔÂÎâ (40) Ô ÅËÆÓÑÍÔËÎÂÏËÐÑÏ.31 °ÚÇÄËÆÐÑ, Ä àÕÑÏ ÔÎÖÚÂÇ
ÒÓÑËÔØÑÆËÕ ÑÃÓÂÊÑÄÂÐËÇ ËÐÕÇÓÏÇÆËÂÕÂ 41, ÍÑÕÑÓÞÌ ÊÂÕÇÏ
ÙËÍÎËÊÖÇÕÔâ Ä 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 39.

¢ÑÎÇÇ ÒÇÓÔÒÇÍÕËÄÐÞÏ ÏÇÕÑÆÑÏ ÒÑÎÖÚÇÐËâ 1,2,4-ÕÓË-
ÂÊËÐ-4-ÑÍÔËÆÑÄ âÄÎâÇÕÔâ ÒÓÑÄÇÆÇÐËÇ ÓÇÂÍÙËË a-ÅËÆÓÂÊÑÐÑÍ-
ÔËÏÑÄ 42 Ô à×ËÓÂÏË ÑÓÕÑÍÂÓÃÑÐÑÄÞØ ÍËÔÎÑÕ ËÎË ËÏËÐÑà×Ë-
ÓÂÏË. ªÏÇÐÐÑ àÕËÏ ÔÒÑÔÑÃÑÏ ÃÞÎ ÔËÐÕÇÊËÓÑÄÂÐ ÆÑÔÕÂÕÑÚÐÑ
ÛËÓÑÍËÌ ÓâÆ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ 29.31, 34 ë 38

R1 R2 R3 £ÞØÑÆ 29, % ³ÔÞÎÍË

²ÇÂÅÇÐÕ R3C(OEt)3

Me H Me 40 34
Me Me Me 80 34
Ph Ph Me 70 34
Me H Ph 53 34
Ph Me Me 70 34
Ph Me Et 60 34
Ph Me Ph 70 34
2-NO2C6H4 H H 89 36
4-NO2C6H4 H H 84 34
4-NO2C6H4 H H 89 36
4-MeOC6H4 H H 80 34
Ph H H 86 31
Ph H Ph 57 31
Ph Me H 27 31
Me Me H 51 31
Me H H 23 31
But H H 59 38
But H Me 65 38
But H Ph 43 38

X=H (a), Cl (b).

+ NH

H2N

H2NN
NO2

OMe

X 23a,b

N

N
N+

N

X

O7

NH2

24a (83%),
24b (71%)

R=H (77%), 5-Cl (72%), 7-Cl (80%), 6-SH (40%), 7-Me (72%),
7-OMe (75%).

NaOH

26

N

NH

S

N+

O7

RN

NHBz

S

H

NO2

R
25

X=H, Me, OMe, Br, Cl, OPh, CN, NO2.

27 28 (95 ë 98%)

X NO2

NH2 N

N
N+X

O7

NH2

NCNH2

R1 N

N+R2

N

O7

R3

29

30

+
N

N(OH)HPh

NH2

31

O Me

MeO

MeOH

N+Ph

Me

Me

O7 32 (41%)

N
N

Ph N

N+

N

O7

Me

36 (72%)

+

3433

AcOH
Ph O

NOH

N
H2N

MeH2N

35

7NH3Me
NH2

N

N
NPh

OH

+

Ph O

NOH

N
H2N

NH2MeS

AcOH
Ph N

N+

N

O7

NH2Me

38 (35%)37

Me

40

NH2OH

41

O7

39 (41%)

N+

N
NPh

Ph

N
NPh

Ph O H
OEt

N

N
NPh

Ph

OH

H
OEt

42

R1 N

NOHR2

NH2 R3C(OEt)3 ËÎË

R3C(OEt)=NH

R1 N

N+R2

N

O7

R3

29
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R1 R2 R3 £ÞØÑÆ 29, % ³ÔÞÎÍË

²ÇÂÅÇÐÕ R3C(OEt)=NH

4-MeOC6H4 H 4-NO2C6H4 16 34
Ph Me 4-NO2C6H4 25 34
4-NO2C6H4 H 4-MeOC6H4 16 34
Ph H 4-MeOC6H4 45 34
Ph H 4-NO2C6H4 54 34
Ph H Me 51 31

¡ÐÂÎÑÅËÚÐÑ, ÒÓË ÄÊÂËÏÑÆÇÌÔÕÄËË ÅËÆÓÂÊÑÐÑÄ 5-ËÊÑÐËÕ-
ÓÑÊÑ-1,3,3-ÕÓËÏÇÕËÎ-2-ÑÍÔÂÃËÙËÍÎÑ[3.3.2]ÑÍÕÂÐ-6-ÑÐÂ (43) Ë
4-ËÊÑÐËÕÓÑÊÑ-2,2,5,5-ÕÇÕÓÂÏÇÕËÎÕÇÕÓÂÅËÆÓÑ×ÖÓÂÐ-3-ÑÐÂ (44)
Ô à×ËÓÂÏË ÔÑÑÕÄÇÕÔÕÄÖáÜËØ ÑÓÕÑÃÇÐÊÑÌÐÞØ ÍËÔÎÑÕ
ÑÃÓÂÊÖáÕÔâ 5,8-ÆËÅËÆÓÑ-6,6,8-ÕÓËÏÇÕËÎ-3-ÂÓËÎ-5,8-àÕÂÐÑÒËÓÂ-
ÐÑ[4,3-e]-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÞ 45 Ë 5,7-ÆËÅËÆÓÑ-5,5,7,7-ÕÇÕÓÂ-
ÏÇÕËÎ-3-ÂÓËÎ×ÖÓÂÐÑ[3,4-e]-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÞ 46.39

¬ÑÐÆÇÐÔËÓÑÄÂÐÐÞÇ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÞ ì 3-R-×ÇÓÄÇ-
ÐÖÎËÐ-4-ÑÍÔËÆÞ 47 ì ÃÞÎË ÒÑÎÖÚÇÐÞ ËÊ 6-ÅËÆÓÂÊË-
ÐÑ-1,3-ÆËÏÇÕËÎ-5-ÐËÕÓÑÊÑÖÓÂÙËÎÂ (48).40 ë 42 £ ÍÂÚÇÔÕÄÇ
ÙËÍÎËÊÖáÜËØ ÓÇÂÅÇÐÕÑÄ ÏÑÉÐÑ ËÔÒÑÎßÊÑÄÂÕß ÑÓÕÑà×ËÓÞ,
ÏÖÓÂÄßËÐÖá ÍËÔÎÑÕÖ ËÎË ¥®¶¡ Ä ÒÓËÔÖÕÔÕÄËË POCl3 ËÎË
ÆËÏÇÕËÎÔÖÎß×ÂÕÂ.

³ÑÇÆËÐÇÐËÇ ¸ËÍÎËÊÖáÜËÌ £ÞØÑÆ, % ³ÔÞÎÍË
ÂÅÇÐÕ (X)

47a HC(OEt)3 71 40 ë 42
47b MeC(OEt)3 76 40 ë 42
47c EtC(OEt)3 85 40
47a HCOOH 54 40
47a DMFëPOCl3 72 40
47a DMFëMe2SO4 43 40

¯ÇÆÂÄÐÑ ÒÓÇÆÎÑÉÇÐ ÐÑÄÞÌ, ÆÑÔÕÂÕÑÚÐÑ ÒÓÑÔÕÑÌ ÔÒÑÔÑÃ
ÔËÐÕÇÊÂ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ 49, ÊÂÍÎáÚÂáÜËÌÔâ Ä ÍÑÐ-
ÆÇÐÔÂÙËË ÅËÆÓÂÊÑÐÂ ËÊÑÐËÕÓÑÊÑÂÙÇÕÑ×ÇÐÑÐÂ 50 Ô ÂÎßÆÇÅË-
ÆÂÏË Ô ÒÑÔÎÇÆÖáÜËÏ ÑÍËÔÎÇÐËÇÏ ÒÓÑÆÖÍÕÂ ÍÑÐÆÇÐÔÂÙËË
ÕÇÕÓÂÂÙÇÕÂÕÑÏ ÔÄËÐÙÂ. ¿ÕÑÕ ÔÒÑÔÑÃ ÒÑÊÄÑÎâÇÕ ÎÇÅÍÑ ÒÑÎÖ-
ÚÂÕß 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÞ Ô ÒÓÂÍÕËÚÇÔÍË ÎáÃÞÏË ÂÎË×Â-
ÕËÚÇÔÍËÏË, ÂÓÑÏÂÕËÚÇÔÍËÏË Ë ÅÇÕÇÓÑÂÓÑÏÂÕËÚÇÔÍËÏË
ÊÂÏÇÔÕËÕÇÎâÏË Ä ÒÑÎÑÉÇÐËË 3 ÕÓËÂÊËÐÑÄÑÅÑ ÙËÍÎÂ.43

¥Îâ ÒÑÎÖÚÇÐËâ ×ÇÓÄÇÐÖÎËÐ-4-ÑÍÔËÆÑÄ 47 ËÎË ÕÑÍÔÑ×ÎÂ-
ÄËÐ-4-ÑÍÔËÆÑÄ 51 ÖÆÑÃÐÑ ËÔÒÑÎßÊÑÄÂÕß ÓÇÂÍÙËá 1,3-ÆËÏÇ-
ÕËÎ-2,4-ÆËÑÍÔÑÒËÓËÏËÆËÐ-6-ËÎÅËÆÓÂÊÑÐÂ (52) ËÎË N-(3-ÏÇ-
ÕËÎ-2,4-ÆËÑÍÔÑÒËÓËÏËÆËÐ-6-ËÎ)-N-ÏÇÕËÎÅËÆÓÂÊÑÐÂ (53) Ô
ÐËÕÓÂÕÑÏ ÍÂÎËâ Ä ÖÍÔÖÔÐÑÌ ÍËÔÎÑÕÇ.44 ë 48 ªÐÑÅÆÂ ÄÏÇÔÕÑ
ÐËÕÓÂÕÂ ÍÂÎËâ ËÔÒÑÎßÊÖáÕ ÆËàÕËÎÂÊÑÆË×ÑÓÏËÂÕ.49 £ àÕÑÏ
ÔÎÖÚÂÇ ÙËÍÎËÊÂÙËâ ÒÓÑËÔØÑÆËÕ ÑÆÐÑÄÓÇÏÇÐÐÑ Ô ÑÃÓÂÊÑÄÂ-
ÐËÇÏ N7O-ÅÓÖÒÒÞ. ³ÑÇÆËÐÇÐËâ 52 Ë 53 ÃÞÎË ÔËÐÕÇÊËÓÑÄÂÐÞ
ËÊ ÔÑÑÕÄÇÕÔÕÄÖáÜËØ ÅËÆÓÂÊËÐÑÄ 54 Ë 55 Ë ÂÎßÆÇÅËÆÑÄ.

R £ÞØÑÆ 47, % ³ÔÞÎÍË

Ph 68 44
54 49

4-ClC6H4 50 44
43 49

3,4-Cl2C6H3 65 44
61 49

4-MeOC6H4 63 49
4-Me2NC6H4 58 49
4-NO2C6H4 45 44

R £ÞØÑÆ 51, % ³ÔÞÎÍË

H 56 48
Me 63 49
Ph 51 48
4-ClC6H4 46 48
3,4-Cl2C6H3 67 48
4-MeC6H4 54 48
4-Me2NC6H4 50 49
PhCH=CH 46 48

61 48

X=Me, OMe, NO2, CF3, Cl, Br, F.

43

O

Me

Me

Me
N+

N
N

O7

C6H4X-4

45

O

Me

NNH2

NOH
Me

Me

4-XC6H4C(OMe)3

44

O

Me
Me

Me
Me N+

N
N

C6H4X-4

O7 46

O

Me
Me

Me
Me

NNH2

NOH

4-XC6H4C(OMe)3

X ì ÙËÍÎËÊÖáÜËÌ ÂÅÇÐÕ; R =H (a), Me (b), Et (c).

48 47a ë c

X

N

N

Me

N

N

O O

O

Me

NH2

H

N

N

Me

N

N+

O

O

Me

N

R

O7

1. RCHO

2. Pb(OAc)4

50 49

R

R=Me, Et, Pri, C7H15, Ph, 4-NO2C6H4, 4-BrC6H4, O .

N+

N
NPh

O7

NOH

NH2

NPh

N

N N
N

Me

Me

O

O

RN+

O7

47

RCHO

AcOH

KNO3

N

N N
N

Me

Me

O

O

H

R

52

N

N N
NH2

Me

Me

O

O

H

54

N

N N
N

Me

O

O

RN+

O7

Me

51

N

N N
NH2

H

Me

O

O

Me

55

N

N N
N

Me

O

O

R

MeH

53

RCHO KNO3

AcOH/H2SO4

N
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3-¡ÐËÎËÐÑ×ÇÓÄÇÐÖÎËÐ-4-ÑÍÔËÆÞ 47 (R=ArNH) ÃÞÎË
ÒÑÎÖÚÇÐÞ ÆÇÌÔÕÄËÇÏ ÐÂ 6-ÅËÆÓÂÊËÐÑ-1,3-ÆËÏÇÕËÎÖÓÂÙËÎ 54
ÕÓËàÕËÎÑÓÕÑ×ÑÓÏËÂÕÂ Ô ÒÑÔÎÇÆÖáÜËÏ ÊÂÏÇÜÇÐËÇÏ àÕÑÍÔË-
ÅÓÖÒÒÞ Ä ÑÃÓÂÊÑÄÂÄÛÇÏÔâ ÅËÆÓÂÊËÆÇ 56 ÐÂ ÑÔÕÂÕÑÍ ÂÐËÎËÐÂ Ë
ÆÂÎßÐÇÌÛÇÌ ÙËÍÎËÊÂÙËÇÌ ÔÑÇÆËÐÇÐËâ 57 ÒÓË ÑÃÓÂÃÑÕÍÇ ÐËÕ-
ÓÂÕÑÏ ÍÂÎËâ Ä ÖÍÔÖÔÐÑÌ ÍËÔÎÑÕÇ.46

2-¯ËÕÓÑÊÑ×ÇÐÑÎÞ 58 ÄÊÂËÏÑÆÇÌÔÕÄÖáÕ Ä ÒÓËÔÖÕÔÕÄËË
ÂÊÑÕÐÑÌ ÍËÔÎÑÕÞ Ô ÂÏËÐÑÅÖÂÐËÆËÐÐËÕÓÂÕÑÏ. ¿ÕËÏ ÔÒÑÔÑ-
ÃÑÏ ÃÞÎË ÒÑÎÖÚÇÐÞ 3-ÂÏËÐÑ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-4-ÑÍÔËÆÞ
59.50

£ÊÂËÏÑÆÇÌÔÕÄËÇ ÑÍÔËÏÂ 3-ÅËÆÓÂÊËÐÑ-3-ÏÇÕËÎÃÖÕÂÐÑ-
ÐÂ-2 (60) Ô ÂÎßÆÇÅËÆÂÏË Ë ÍÇÕÑÐÂÏË ÒÓËÄÑÆËÕ Í
3-R1-3-R2-1,3,4,6-ÕÇÕÓÂÅËÆÓÑ-5,6,6-ÕÓËÏÇÕËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍ-
ÔËÆÂÏ 61.51

¬ÑÐÆÇÐÔÂÙËâ 2-ÏÑÓ×ÑÎËÐÑ-3-ÑÍÔËÏËÐÑÙËÍÎÑÅÇÍÔÇÐÂ (62)
Ô ÅËÆÓÂÊËÐÅËÆÓÂÕÑÏ Ë ÍÇÕÑÐÂÏË ÒÓËÄÑÆËÕ Í 2,3,5,6,7,8-ÅÇÍÔÂ-
ÅËÆÓÑ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-4-ÑÍÔËÆÂÏ 63. ¿ÕÂ ÉÇ ÓÇÂÍÙËâ Ä
ÑÕÔÖÕÔÕÄËÇ ÍÂÓÃÑÐËÎßÐÑÅÑ ÔÑÇÆËÐÇÐËâ ÒÓÑØÑÆËÕ Ô ÑÃÓÂÊÑÄÂ-
ÐËÇÏ ÔÒËÓÑÔÑÇÆËÐÇÐËâ 64.52

4. ¥ÓÖÅËÇ ÔÒÑÔÑÃÞ ÒÑÎÖÚÇÐËâ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ

³ËÐÕÇÊ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ, ÒÓËÐÙËÒËÂÎßÐÑ ÑÕÎËÚÂá-
ÜËÌÔâ ÑÕ ÓÂÔÔÏÑÕÓÇÐÐÞØ ÄÞÛÇ ÏÇÕÑÆÑÄ, ÑÒËÔÂÐ Ä ÓÂÃÑÕÇ 53.
±ÓË ÑÃÓÂÃÑÕÍÇ ÐËÕÓÑÐÑÄ 65 ËÊÃÞÕÍÑÏ ÅËÆÓÂÊËÐÂ ÒÑÎÖÚÇÐÞ

4-ÅËÆÓÑÍÔË-2,3,4,5-ÕÇÕÓÂÅËÆÓÑ-1,2,4-ÕÓËÂÊËÐÞ 66, ÆÂÎßÐÇÌ-
ÛÇÇ ÑÍËÔÎÇÐËÇ ÍÑÕÑÓÞØ ÑÍÔËÆÑÏ Pb(IV) ÒÓËÄÑÆËÕ Í ÔÑÑÕÄÇÕ-
ÔÕÄÖáÜËÏ ÕÓËÂÊËÐ-4-ÑÍÔËÆÂÏ 29.

R1 R2 R3 £ÞØÑÆ 29, %

Ph Me Et 57
Ph Me Ph 70
Me Me Ph 52
Ph H Ph 51

3-®ÇÕËÎ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-4-ÑÍÔËÆ (67) ÃÞÎ ÒÑÎÖÚÇÐ
ÆÇÌÔÕÄËÇÏ ÆËàÕËÎÂÏËÐÂ ÐÂ ÃÇÐÊÑ×ÖÓÑÍÔÂÐ (68).54, 55

III. ¶ËÊËÍÑ-ØËÏËÚÇÔÍËÇ ØÂÓÂÍÕÇÓËÔÕËÍË
1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ
£ÄÇÆÇÐËÇ N-ÑÍÔËÆÐÑÅÑ ×ÓÂÅÏÇÐÕÂ Ä ÏÑÎÇÍÖÎÖ 1,2,4-ÕÓËÂÊËÐÂ
ÊÐÂÚËÕÇÎßÐÑ ÏÇÐâÇÕ ÄËÆ ÔÒÇÍÕÓÑÄ Á®² 1¯, 14³ Ë 15N.

´ÂÍ, Ä ÔÒÇÍÕÓÂØ Á®² 1¯ 1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÑÄ ÔËÅÐÂÎÞ
ÒÓÑÕÑÐÑÄ Ä ÒÑÎÑÉÇÐËâØ 3 Ë 6 ÐÂÃÎáÆÂáÕÔâ ÒÓË 9.00 Ë
8.04 Ï.Æ., Õ.Ç. ÔÏÇÜÂáÕÔâ Ä ÔËÎßÐÑÇ ÒÑÎÇ ÐÂ 0.6 ë 0.7 Ë
1.1 ë 1.2 Ï.Æ. ÔÑÑÕÄÇÕÔÕÄÇÐÐÑ, ÑÕÐÑÔËÕÇÎßÐÑ ÔËÅÐÂÎÑÄ ÒÓÑÕÑ-
ÐÑÄ ÂÐÂÎÑÅËÚÐÞØ 1,2,4-ÕÓËÂÊËÐÑÄ. ³ËÅÐÂÎ ÉÇ ÒÓÑÕÑÐÂ ¯(5)
(8.57 Ï.Æ.) ÒÑÚÕË ÐÇ ÔÏÇÜÂÇÕÔâ.10, 14, 56

³ÑÒÑÔÕÂÄÎÇÐËÇ ÆÂÐÐÞØ ÔÒÇÍÕÓÑÄ Á®² 1¯ 1,2,4-ÕÓË-
ÂÊËÐ-2-ÑÍÔËÆÑÄ Ë ÂÐÂÎÑÅËÚÐÞØ ËÏ 1,2,4-ÕÓËÂÊËÐÑÄ ÒÑÍÂÊÞ-
ÄÂÇÕ, ÚÕÑ ÔËÅÐÂÎÞ ÒÓÑÕÑÐÑÄ ¯(3) Ë ¯(6) ÔÏÇÜÇÐÞ Ä ÔËÎßÐÑÇ
ÒÑÎÇ ÒÑÚÕË ÐÂ ÑÆÐÖ Ë ÕÖ ÉÇ ÄÇÎËÚËÐÖ (Dd 70.8 Ï.Æ.) Ë ËÏÇáÕ
ØËÏËÚÇÔÍËÇ ÔÆÄËÅË 8.82 Ë 8.42 Ï.Æ. ÔÑÑÕÄÇÕÔÕÄÇÐÐÑ. ³ËÅÐÂÎ
ÒÓÑÕÑÐÂ ¯(5) ÕÂÍÉÇ ÔÏÇÜÂÇÕÔâ Ä ÔËÎßÐÑÇ ÒÑÎÇ ÐÂ 0.3 Ï.Æ.
(d 8.00 Ï.Æ.) (ÕÂÃÎ. 1).10

±ÓË ÄÄÇÆÇÐËË N-ÑÍÔËÆÐÑÌ ÅÓÖÒÒÞ Ä ÒÑÎÑÉÇÐËÇ 4 ÕÓËÂÊË-
ÐÑÄÑÌ ÔËÔÕÇÏÞ ÔËÅÐÂÎÞ ÒÓÑÕÑÐÑÄ ¯(3) Ë ¯(5) ÔÏÇÜÂáÕÔâ Ä
ÔËÎßÐÑÇ ÒÑÎÇ ÐÂ 0.1 ë 0.3 Ï.Æ. (ÑÃÎÂÔÕß 9.28 ë 9.47 Ë
8.55 ë 8.90 Ï.Æ.). ³ÎÇÆÖÇÕ ÑÕÏÇÕËÕß, ÚÕÑ Ä 1,2,4-ÕÓË-
ÂÊËÐ-4-ÑÍÔËÆÂØ Ä ÑÕÎËÚËÇ ÑÕ ÔÑÑÕÄÇÕÔÕÄÖáÜËØ 1,2,4-ÕÓËÂÊË-
ÐÑÄ àÕË ÔËÅÐÂÎÞ ÒÓÑâÄÎâáÕÔâ Ä ÄËÆÇ ÆÖÃÎÇÕÑÄ (J=1.8 ¤Ù)
(ÔÏ. ÕÂÃÎ. 1).31

±ÓË ÄÄÇÆÇÐËËN-ÑÍÔËÆÐÑÅÑ ×ÓÂÅÏÇÐÕÂ ÄËÆ ÔÒÇÍÕÓÑÄ Á®²
13³ ÕÂÍÉÇ ÏÇÐâÇÕÔâ. ³ËÅÐÂÎÞ ÂÕÑÏÑÄ ÖÅÎÇÓÑÆÂ Ä ÑÓÕÑ- Ë
ÒÂÓÂ-ÒÑÎÑÉÇÐËâØ ÒÑ ÑÕÐÑÛÇÐËá Í N7O-×ÓÂÅÏÇÐÕÖ Ä
1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÂØ ÔÏÇÜÇÐÞ Ä ÔËÎßÐÑÇ ÒÑÎÇ ÐÂ
18 ë 20 Ï.Æ. ÆÎâ 1-ÑÍÔËÆÑÄ, ÐÂ 9 ë 18 Ï.Æ. ÆÎâ 2-ÑÍÔËÆÑÄ Ë ÐÂ
10 ë 15 Ï.Æ. ÆÎâ 4-ÑÍÔËÆÑÄ ÒÑ ÔÓÂÄÐÇÐËá Ô ÔËÅÐÂÎÂÏË ÔÑÑÕÄÇÕ-
ÔÕÄÖáÜËØ 1,2,4-ÕÓËÂÊËÐÑÄ.39, 58 ë 62 ³ËÅÐÂÎ ÉÇ ÂÕÑÏÂ ÖÅÎÇÓÑÆÂ
Ä ÏÇÕÂ-ÒÑÎÑÉÇÐËË ÔÏÇÜÂÇÕÔâ ÏÂÎÑ (ÕÂÃÎ. 2).10, 39

R = ArNH= PhNH (51%), 4-ClC6H4NH (63%), 4-BrC6H4NH (49%),
4-MeOC6H4NH (47%), 4-MeC6H4NH (56%).
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´ÂÍËÏ ÑÃÓÂÊÑÏ, ÔÑÒÑÔÕÂÄÎÇÐËÇ ÔÒÇÍÕÓÑÄ Á®² 13³
1,2,4-ÕÓËÂÊËÐÑÄ Ë ËØ N-ÑÍÔËÆÑÄ ÒÑÊÄÑÎâÇÕ ÎÇÅÍÑ ÑÒÓÇÆÇÎËÕß
ÒÑÎÑÉÇÐËÇ N-ÑÍÔËÆÐÑÌ ÅÓÖÒÒÞ.

¥ÂÐÐÞÇ ÔÒÇÍÕÓÑÔÍÑÒËË Á®² 15N ÕÂÍÉÇ ÒÑÊÄÑÎâáÕ
ÑÆÐÑÊÐÂÚÐÑ ÑÒÓÇÆÇÎâÕß ÒÑÎÑÉÇÐËÇ N-ÑÍÔËÆÐÑÌ ÅÓÖÒÒÞ. ±ÓË
ÒÇÓÇØÑÆÇ ÑÕ 1,2,4-ÕÓËÂÊËÐÑÄ Í ËØ 1-ÑÍÔËÆÂÏ ÐÂËÃÑÎßÛÇÇ
ÔËÎßÐÑÒÑÎßÐÑÇ ÔÏÇÜÇÐËÇ ÐÂÃÎáÆÂÇÕÔâ ÆÎâ ÔËÅÐÂÎÂ ÂÕÑÏÂ
ÂÊÑÕÂ Ä ÒÑÎÑÉÇÐËË 1 (Dd 7(83 ë 87) Ï.Æ.). ³ËÅÐÂÎÞ ÂÕÑÏÑÄ
ÂÊÑÕÂ N(2) Ë N(4) ÔÏÇÜÂáÕÔâ Ä ÔËÎßÐÑÇ ÒÑÎÇ ÐÂ ÊÐÂÚËÕÇÎßÐÑ
ÏÇÐßÛÖá ÄÇÎËÚËÐÖ (Dd 7(39 ë 46) Ï.Æ. Ë Dd 7(22 ë 24) Ï.Æ.
ÔÑÑÕÄÇÕÔÕÄÇÐÐÑ). ¥Îâ 1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆÑÄ ÍÂÓÕËÐÂ
ÐÇÔÍÑÎßÍÑ ËÐÂâ. ³ËÅÐÂÎÞ ÂÕÑÏÑÄ ÂÊÑÕÂ N(1) Ë N(2) ÔÏÇ-
ÜÂáÕÔâ Ä ÔËÎßÐÑÇ ÒÑÎÇ ÒÑÚÕË ÐÂ ÑÆÐÖ Ë ÕÖ ÉÇ ÄÇÎËÚËÐÖ
(Dd 7(70 ë 75) Ï.Æ.). ³ËÅÐÂÎ ÉÇ ÂÕÑÏÂ ÂÊÑÕÂ Ä ÒÑÎÑÉÇÐËË 4
ÔÏÇÜÂÇÕÔâ ÐÇÊÐÂÚËÕÇÎßÐÑ (Dd 7(13 ë 23) Ï.Æ.) (ÕÂÃÎ. 3).63 ë 65N+

N
N

O7

7(15 ë 16) 7(7 ë 11)

N

N
N+

O7

7(18 ë 27)

+(0 ë 4)

+(1 ë 3)

+(4 ë 5)
N

N+

N O7
7(3 ë 8)

7(16 ë 18) 7(9 ë 11)

´ÂÃÎËÙÂ 1. ·ËÏËÚÇÔÍËÇ ÔÆÄËÅË ÙËÍÎËÚÇÔÍËØ ÒÓÑÕÑÐÑÄ Ä ÔÒÇÍÕÓÂØ Á®² 1H 1,2,4-ÕÓËÂÊËÐÑÄ Ë ËØ N-ÑÍÔËÆÑÄ, Ä CDCl3.

³ÑÇÆËÐÇÐËÇ d, Ï.Æ. Dd, Ï.Æ. ³ÔÞÎÍË

H(3) H(5) H(6) H(3) H(5) H(6)

1,2,4-´ÓËÂÊËÐ 9.63 8.53 9.24 10
1,2,4-´ÓËÂÊËÐ-1-ÑÍÔËÆ 9.00 8.57 8.04 70.63 0.04 71.20 10, 14
1,2,4-´ÓËÂÊËÐ-2-ÑÍÔËÆ 8.82 8.00 8.42 70.81 70.53 70.82 10
3-®ÇÕÑÍÔË-1,2,4-ÕÓËÂÊËÐ 8.56 9.16 56
3-®ÇÕÑÍÔË-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆ 8.37 7.83 70.19 71.33 14
3-®ÇÕÑÍÔË-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆ 7.70 8.12 70.86 71.04 10
3-¡ÏËÐÑ-1,2,4-ÕÓËÂÊËÐ a 8.53 8.88 10
3-¡ÏËÐÑ-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆ a 8.19 8.23 70.34 70.65 10
3-(N,N-¥ËÏÇÕËÎÂÏËÐÑ)-1,2,4-ÕÓËÂÊËÐ 8.14 8.15 10
3-(N,N-¥ËÏÇÕËÎÂÏËÐÑ)-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆ 7.76 7.86 70.38 70.65 10
3-®ÑÓ×ÑÎËÐÑ-1,2,4-ÕÓËÂÊËÐ 8.14 8.54 57
3-®ÑÓ×ÑÎËÐÑ-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆ 7.81 8.54 70.33 70.52 10
6-®ÇÕËÎ-1,2,4-ÕÓËÂÊËÐ 9.55 8.55 31
6-®ÇÕËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 9.28 8.22 70.27 70.33 31
6-¶ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ 9.52 8.91 31
6-¶ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 9.31 8.60 70.21 70.31 31

a £ ¥®³°-d6.

´ÂÃÎËÙÂ 2. ·ËÏËÚÇÔÍËÇ ÔÆÄËÅË ÂÕÑÏÑÄ ÖÅÎÇÓÑÆÂ Ä ÔÒÇÍÕÓÂØ Á®² 13C 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ, Ä ¥®³°-d6.

³ÑÇÆËÐÇÐËÇ d, Ï.Æ. Dd, Ï.Æ. ³ÔÞÎÍË

C(3) C(5) C(6) C(3) C(5) C(6)

1,2,4-´ÓËÂÊËÐ-1-ÑÍÔËÆ a 158.5 152.7 129.7 70.4 3.1 721.1 60
1,2,4-´ÓËÂÊËÐ-2-ÑÍÔËÆ a 143.5 132.5 146.0 714.6 717.1 74.8 60
3-®ÇÕÑÍÔË-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆ a 166.5 154.0 124.5 2.5 4.0 718.5 10
3-®ÇÕÑÍÔË-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆ a 152.5 130.0 135.5 711.5 720.0 77.5 10
3-¡ÏËÐÑ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆ 165.0 155.9 120.7 1.7 6.1 719.9 60
3-¡ÏËÐÑ-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆ 151.6 132.4 134.9 711.7 717.4 75.7 60
3-(N,N-¥ËÏÇÕËÎÂÏËÐÑ)-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆ a 161.0 152.0 120.0 1.0 4.0 718.0 10
3-(N,N-¥ËÏÇÕËÎÂÏËÐÑ)-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆ a 151.0 132.0 133.0 79.0 716.0 75.0 10
3-¡ÏËÐÑ-5,6-ÆËÏÇÕËÎ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆ 166.0 164.3 119.4 3.9 5.4 727.7 60
3-¡ÏËÐÑ-5,6-ÆËÏÇÕËÎ-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆ 148.9 140.2 144.2 713.2 718.7 72.9 60
3-¡ÏËÐÑ-5,6-ÆËÏÇÕËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 154.4 143.0 148.7 77.7 715.9 1.6 60
5-®ÇÕËÎ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆ a 158.7 166.1 129.1 1.7 5.6 721.8 60
6-¶ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 149.9 132.0 157.5 7 7 7 60
3-®ÇÕËÎ-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 159.4 131.4 156.4 7 7 7 60
3,6-¥Ë×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 156.2 132.8 155.6 7 7 7 60
6-¶ÇÐËÎ-3-àÕËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 161.9 131.4 156.3 7 7 7 60
5-(ªÐÆÑÎ-3-ËÎ)-6-×ÇÐËÎ-5-àÕËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 161.0 135.5 156.7 7 7 7 62
5-(1-®ÇÕËÎËÐÆÑÎ-3-ËÎ)-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 149.0 139.4 157.3 7 7 7 62
5-(1-®ÇÕËÎËÐÆÑÎ-3-ËÎ)-6-×ÇÐËÎ-3-àÕËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 160.8 136.0 135.8 7 7 7 62
5-(1-®ÇÕËÎËÐÆÑÎ-3-ËÎ)-3,6-ÆË×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 156.1 136.1 156.0 7 7 7 62
5-(2-®ÇÕËÎËÐÆÑÎ-3-ËÎ)-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 149.9 142.8 160.9 7 7 7 62
3-®ÇÕËÎ-5-(2-ÏÇÕËÎËÐÆÑÎ-3-ËÎ)-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ 157.9 140.2 158.9 7 7 7 62

a £ CDCl3.
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£ ª¬-ÔÒÇÍÕÓÂØ 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ 53 ÕÂÍ ÉÇ, ÍÂÍ Ë Ä
ÔÒÇÍÕÓÂØN-ÑÍÔËÆÑÄ ÆÓÖÅËØ ÂÊËÐÑÄ,1 ÐÂÃÎáÆÂÇÕÔâ ØÂÓÂÍÕÇÓË-
ÔÕËÚÐÂâ ÒÑÎÑÔÂ ÄÂÎÇÐÕÐÞØ ÍÑÎÇÃÂÐËÌ ÅÓÖÒÒÞN7OÄ ÑÃÎÂÔÕË
1250 ÔÏ71.

£ µ¶-ÔÒÇÍÕÓÇ 3,6-ÆË×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÂ ÒÓË-
ÔÖÕÔÕÄÖÇÕ ÏÂÍÔËÏÖÏ ÒÑÅÎÑÜÇÐËâ Ä ÑÃÎÂÔÕË 286 ÐÏ
(lg e 4.57).53

£ ÏÂÔÔ-ÔÒÇÍÕÓÂØ 1,2,4-ÕÓËÂÊËÐ-1- Ë -2-ÑÍÔËÆÑÄ ÐÂÃÎáÆÂ-
ÇÕÔâ ÒËÍ ÏÑÎÇÍÖÎâÓÐÑÅÑ ËÑÐÂ (ÚÂÔÕÑ ÏÂÍÔËÏÂÎßÐÑÌ ËÐÕÇÐ-
ÔËÄÐÑÔÕË), Â ÕÂÍÉÇ ËÐÕÇÐÔËÄÐÞÇ ÒËÍË [M-16]+ ËÎË [M-17]+,
ØÂÓÂÍÕÇÓËÔÕËÚÐÞÇ ÆÎâ ÆÂÐÐÑÅÑ ÍÎÂÔÔÂ ÄÇÜÇÔÕÄ. 1,2,4-´ÓË-
ÂÊËÐ-1- Ë -2-ÑÍÔËÆÞ ËÏÇáÕ ÔØÑÆÐÖá ×ÓÂÅÏÇÐÕÂÙËá, ÚÕÑ ÐÇ
ÒÑÊÄÑÎâÇÕ ÑÆÐÑÊÐÂÚÐÑ ÑÒÓÇÆÇÎËÕß ÒÑÎÑÉÇÐËÇ N-ÑÍÔËÆÐÑÌ
ÅÓÖÒÒÞ.62, 66, 67 °ÆÐÂÍÑ Ä ÔÎÖÚÂÇ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ
ÐÂÃÎáÆÂÇÕÔâ ÐÇÔÍÑÎßÍÑ ËÐÂâ ÍÂÓÕËÐÂ. ªØ ÏÂÔÔ-ÔÒÇÍÕÓÞ
ØÂÓÂÍÕÇÓÐÞ ÕÇÏ, ÚÕÑ ÔÑÆÇÓÉÂÕ ËÐÕÇÐÔËÄÐÞÌ ÒËÍ ÏÑÎÇÍÖÎâÓ-
ÐÑÅÑ ËÑÐÂ, ÐÑ ÑÚÇÐß ÔÎÂÃÞÌ ÒËÍ [M-16]+ (ÔÏ.31).
¥ÂÐÐÞÇ ²³¡ 3,6-ÆË×ÇÐËÎ-5-(ËÐÆÑÎ-3-ËÎ)-1,2,4-ÕÓËÂÊËÐ-4-ÑÍ-
ÔËÆÂ 62 ÒÑÍÂÊÂÎË, ÚÕÑ ×ÓÂÅÏÇÐÕ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÂ Ë
ÊÂÏÇÔÕËÕÇÎË ÐÇÍÑÒÎÂÐÂÓÐÞ: ÖÅÎÞ ÐÂÍÎÑÐÂ ÔÑÑÕÄÇÕÔÕÄÖáÜËØ
ÒÎÑÔÍÑÔÕÇÌ ÔÑÔÕÂÄÎâáÕ ÑÕ 30 ÆÑ 508.

IV. ·ËÏËÚÇÔÍËÇ ÔÄÑÌÔÕÄÂ 1,2,4-ÕÓËÂÊËÐ-N-
ÑÍÔËÆÑÄ

1. ´ÂÖÕÑÏÇÓËâ

¥Îâ 3-ÂÏËÐÑ-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆÑÄ 2a ØÂÓÂÍÕÇÓÐÂ ÂÏËÐÑ-
ËÏËÐÐÂâ ÕÂÖÕÑÏÇÓËâ, ÄÔÎÇÆÔÕÄËÇ ÚÇÅÑ ÒÓË ÑÍËÔÎÇÐËË
3-ÂÏËÐÑ-1,2,4-ÕÓËÂÊËÐÑÄ 1 ÑÃÓÂÊÖáÕÔâ ËÏÇÐÐÑ 2-ÑÍÔËÆÞ.10

3-¡ÊËÆÑ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍÔËÆÞ 69 Ë Ä ÍÓËÔÕÂÎÎËÚÇ-
ÔÍÑÏ ÔÑÔÕÑâÐËË, Ë Ä ÓÂÔÕÄÑÓÂØ ÔÖÜÇÔÕÄÖáÕ ËÔÍÎáÚËÕÇÎßÐÑ Ä
ÄËÆÇ ÂÊËÆÑÄ. ¿ÕÑ ÉÇ ÏÑÉÐÑ ÔÍÂÊÂÕß Ë Ñ 3-ÂÊËÆÑ-1,2,4-ÕÓË-
ÂÊËÐ-1-ÑÍÔËÆÂØ 70, ÆÎâ ÍÑÕÑÓÞØ ÐË Ä ÑÆÐÑÏ ËÊ ÂÅÓÇÅÂÕÐÞØ
ÔÑÔÕÑâÐËÌ ÐÇ ÑÃÐÂÓÖÉÇÐÑ ÕÇÕÓÂÊÑÎßÐÑÌ ×ÑÓÏÞ.68 ë 70

£ ÓâÆÖ 1,2,3,6-ÕÇÕÓÂÅËÆÓÑ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ 61
ÐÂÃÎáÆÂÇÕÔâ ÍÑÎßÚÂÕÑ-ÙÇÒÐÂâ ÕÂÖÕÑÏÇÓËâ.51 £ ÍÓËÔÕÂÎÎÂØ Ë
Ä ÓÂÔÕÄÑÓÇ àÕË ÔÑÇÆËÐÇÐËâ ÔÖÜÇÔÕÄÖáÕ Ä ÄËÆÇ ÅËÆÓÂÊÑÐÑÄ 61b.
£ ÂÒÓÑÕÑÐÐÑÏ ÐÇÒÑÎâÓÐÑÏ ÓÂÔÕÄÑÓËÕÇÎÇ (ÐÂÒÓËÏÇÓ, Ä CCl4)
ÆÑÎâ ÙËÍÎËÚÇÔÍÑÌ ×ÑÓÏÞ 61a ÆÑÔÕËÅÂÇÕ 45% Ä ÊÂÄËÔËÏÑÔÕË
ÑÕ ÒÓËÓÑÆÞ ÊÂÏÇÔÕËÕÇÎÇÌ R1 Ë R2.

R1 R2 ³ÑÑÕÐÑÛÇÐËÇ ×ÑÓÏ Ä CCl4, %

61a 61b

Me Me 25 75
H H 45 55
Me H 40 60
Pri H 10 90
p-ClC6H4 H 0 100

¬ÑÎßÚÂÕÑ-ÙÇÒÐÞÇ ÒÓÇÄÓÂÜÇÐËâ ÐÂÃÎáÆÂáÕÔâ Ë ÆÎâ
3,4-ÆËÅËÆÓÑ-4-ÅËÆÓÑÍÔË-1,2,4-ÕÓËÂÊËÐÑÄ 71. ´ÂÍ, Ä ÓÂÔÕÄÑÓÇ
¥®³°-d6 ÔÑÇÆËÐÇÐËâ 71 ÔÖÜÇÔÕÄÖáÕ ÍÂÍ Ä ÙËÍÎËÚÇÔÍÑÌ
(ÔÑÇÆËÐÇÐËÇ 71a), ÕÂÍ Ë Ä ÑÕÍÓÞÕÑÌ (ÔÑÇÆËÐÇÐËÇ 71b) ×ÑÓÏÇ.
µÔÕÂÐÑÄÎÇÐÑ, ÚÕÑ ÂÎË×ÂÕËÚÇÔÍËÇ ÊÂÏÇÔÕËÕÇÎË Ä ÒÑÎÑÉÇÐËË 3
ÏÑÎÇÍÖÎÞ 3,4-ÆËÅËÆÓÑ-1,2,4-ÕÓËÂÊËÐÂ 71 ÔÏÇÜÂáÕ ÓÂÄÐÑÄÇ-
ÔËÇ Ä ÔÕÑÓÑÐÖ ÙËÍÎËÚÇÔÍÑÌ ×ÑÓÏÞ 71a, Â ÂÓÑÏÂÕËÚÇÔÍËÇ Ë
ÅÇÕÇÓÑÂÓÑÏÂÕËÚÇÔÍËÇ ì Ä ÔÕÑÓÑÐÖ ÑÕÍÓÞÕÑÌ ×ÑÓÏÞ 71b
(ÕÂÃÎ. 4). ±ÑÄÞÛÇÐËÇ ÕÇÏÒÇÓÂÕÖÓÞ ÖÄÇÎËÚËÄÂÇÕ ÆÑÎá ÅËÆÓÂ-
ÊÑÐÂ 71b. £ ÓÇÊÖÎßÕÂÕÇ ÂÐÂÎËÊÂ ÏÂÔÔ-ÔÒÇÍÕÓÑÄ ÄÞÔÑÍÑÅÑ
ÓÂÊÓÇÛÇÐËâ àÕËØ ÔÑÇÆËÐÇÐËÌ ÃÞÎÑ ÖÔÕÂÐÑÄÎÇÐÑ, ÚÕÑ Ä ÅÂÊÑ-
ÄÑÌ ×ÂÊÇ ÒÓÇÑÃÎÂÆÂÇÕ ÙËÍÎËÚÇÔÍÂâ ×ÑÓÏÂ 71a (70 ë 90%).71
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´ÂÃÎËÙÂ 3. ³ËÅÐÂÎÞ ÙËÍÎËÚÇÔÍËØ ÂÕÑÏÑÄ ÂÊÑÕÂ Ä ÔÒÇÍÕÓÂØ Á®² 15N
1,2,4-ÕÓËÂÊËÐÑÄ Ë ËØN-ÑÍÔËÆÑÄ,63 Ä ¥®³°-d6 ÑÕÐÑÔËÕÇÎßÐÑMeNO2.

³ÑÇÆËÐÇÐËÇ d, Ï.Æ. Dd, Ï.Æ.

N(1) N(2) N(4) N(1) N(2) N(4)

1,2,4-´ÓËÂÊËÐ 40.0 2.0 762.0
1,2,4-´ÓËÂÊËÐ-1- 743.0 7 7 783 7 7
ÑÍÔËÆ

3-®ÇÕÑÍÔË-1,2,4- 36.0 758.0 7124.4
ÕÓËÂÊËÐ

3-®ÇÕÑÍÔË-1,2,4- 750.0 797.1 7148.0 786.0 738.9 723.6
ÕÓËÂÊËÐ-1-ÑÍÔËÆ

3-¡ÏËÐÑ-1,2,4- 35.7 761.0 7130.0
ÕÓËÂÊËÐ
3-¡ÏËÐÑ-1,2,4- 751.1 7107.0 7152.0 786.8 746.0 722.0
ÕÓËÂÊËÐ-1-ÑÍÔËÆ

3-¡ÏËÐÑ-1,2,4- 739.0 7137.0 7153.0 774.7 776.0 723.0
ÕÓËÂÊËÐ-2-ÑÍÔËÆ

´ÂÃÎËÙÂ 4. ³ÑÑÕÐÑÛÇÐËÇ ÙËÍÎËÚÇÔÍÑÌ 71a Ë ÑÕÍÓÞÕÑÌ 71b ×ÑÓÏ
3,4-ÆËÅËÆÓÑ-4-ÅËÆÓÑÍÔË-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐÂ (71) Ä ¥®³°-d6 Ë
ÅÂÊÑÄÑÌ ×ÂÊÇ.71

R1 R2 R3 ³ÑÑÕÐÑÛÇÐËÇ ËÊÑÏÇÓÑÄ, %

ÓÂÔÕÄÑÓ ÅÂÊÑÄÂâ ×ÂÊÂ

71a 71b 71a 71b

Ph H Me 100 0 72 22
Ph H Et 100 0
Ph H Pri 100 0 90 10
Ph H C7H15 90 10 80 20
Ph H Ph 23 77 82 18
Ph H 2-NO2C6H4 5 95
Ph H 4-NO2C6H4 8 92
Ph H 4-HOC6H4 7 93 75 25
Ph H 3,4-(HO)2C6H3 35 65 85 15
Ph H 4-BrC6H4 15 85 11 89
Ph H 4-NMe2C6H4 0 100
Ph H CO2H 100 0

Ph H 7 93

Ph Me Me 90 10
Ph Me Ph 50 50
Ph Me CH2CO2Et 0 100

Ph 7(CH2)47 96 4
Ph 7(CH2)57 82 18

Me H 4-NO2C6H4 0 100
Me H 4-HOC6H4 0 100
Me H 4-NMe2C6H4 0 100

O
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2-¶ÇÐËÎ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-3(2¯)-ÑÐ-1-ÑÍÔËÆ (72), ÔÖÜÇ-
ÔÕÄÖáÜËÌ Ä ÍÓËÔÕÂÎÎÂØ Ä ÙËÍÎËÚÇÔÍÑÌ ×ÑÓÏÇ 72a, Ä ÓÂÔÕÄÑÓÇ
ÒÓÇÕÇÓÒÇÄÂÇÕ ÓÂÔÍÓÞÕËÇ ÙËÍÎÂ Ô ÑÃÓÂÊÑÄÂÐËÇÏ 2-ËÊÑÙËÂÐÂ-
ÕÑÂÊÑÍÔËÃÇÐÊÑÎÂ (72b).72

2. ¥ÇÊÑÍÔËÅÇÐËÓÑÄÂÐËÇ

£ 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÂØ, ÍÂÍ Ë Ä ÆÓÖÅËØ ÂÊËÐ-N-ÑÍÔËÆÂØ,
ÒÑÆ ÆÇÌÔÕÄËÇÏ ÄÑÔÔÕÂÐÑÄËÕÇÎÇÌ ÒÓÑËÔØÑÆËÕ ÑÕÓÞÄ ÍËÔÎÑ-
ÓÑÆÂ (ÆÇÊÑÍÔËÅÇÐËÓÑÄÂÐËÇ).

´ÂÍ, ÒÓË ÑÃÓÂÃÑÕÍÇ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ 29 ÕÓËàÕËÎ-
×ÑÔ×ËÐÑÏ ËÎË PCl3 Ô ÄÞØÑÆÑÏ 65 ë 95% ÃÞÎË ÒÑÎÖÚÇÐÞ
ÔÑÑÕÄÇÕÔÕÄÖáÜËÇ 1,2,4-ÕÓËÂÊËÐÞ 1, ÐÇÆÑÔÕÖÒÐÞÇ ÆÓÖÅËÏË
ÏÇÕÑÆÂÏË.31, 35 ¦ÔÎË Ä ÍÂÚÇÔÕÄÇ ÓÇÂÅÇÐÕÂ Ä àÕÑÌ ÓÇÂÍÙËË
ËÔÒÑÎßÊÑÄÂÕß POCl3, ÕÑ ÆÇÊÑÍÔËÅÇÐËÓÑÄÂÐËÇ ÔÑÒÓÑÄÑÉ-
ÆÂÇÕÔâ ØÎÑÓËÓÑÄÂÐËÇÏ 1,2,4-ÕÓËÂÊËÐÂ. ´ÂÍ, ËÊ 6-×Ç-
ÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÂ Ô ÄÞØÑÆÑÏ 37% ÃÞÎ ÒÑÎÖÚÇÐ
6-×ÇÐËÎ-5-ØÎÑÓ-1,2,4-ÕÓËÂÊËÐ 73.73

¥Îâ ÄÑÔÔÕÂÐÑÄÎÇÐËâ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ ÏÑÉÐÑ
ËÔÒÑÎßÊÑÄÂÕß ÆËÕËÑÐËÕ ÐÂÕÓËâ. ´ÂÍËÏ ÑÃÓÂÊÑÏ, ËÊ ×ÇÓÄÇÐÖ-
ÎËÐ-4-ÑÍÔËÆÑÄ 47 ÃÞÎË ÒÑÎÖÚÇÐÞ ×ÇÓÄÇÐÖÎËÐÞ 74,41 Â ËÊ
3-ÃÓÑÏ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ 75 ì 3-ÃÓÑÏ-1,2,4-ÃÇÐ-
ÊÑÕÓËÂÊËÐÞ 76.69 ±ÓË ÍËÒâÚÇÐËË Ä ¥®¶¡ ×ÇÓÄÇÐÖ-
ÎËÐ-4-ÑÍÔËÆÂ 47 ÒÓÑËÔØÑÆËÕ ÇÅÑ ÕÇÓÏËÚÇÔÍÑÇ ÆÇÊÑÍÔË-
ÅÇÐËÓÑÄÂÐËÇ ÆÑ ×ÇÓÄÇÐÖÎËÐÂ 74.40

ªÊ 3-ÏÑÓ×ÑÎËÐÑ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-4-ÑÍÔËÆÂ (77) ÒÑÆ
ÆÇÌÔÕÄËÇÏ ÙËÐÍÂ Ä ÔÑÎâÐÑÌ ÍËÔÎÑÕÇ ÃÞÎ ÒÑÎÖÚÇÐ 3-ÏÑÓ×Ñ-
ÎËÐÑ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ 78.74

°ÃÎÖÚÇÐËÇ µ¶-ÔÄÇÕÑÏ 3-ÂÏËÐÑÒËÓËÆÑ[4,3-e]-1,2,4-ÕÓË-
ÂÊËÐ-1-ÑÍÔËÆÑÄ 24a,b ËÎË 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ 29 ÕÂÍÉÇ
ÔÑÒÓÑÄÑÉÆÂÇÕÔâ ÒÑÕÇÓÇÌ N-ÑÍÔËÆÐÑÌ ×ÖÐÍÙËË 75, 76 Ë ÒÓËÄÑ-
ÆËÕ Í 3-ÂÏËÐÑÒËÓËÆÑ[4,3-e]-1,2,4-ÕÓËÂÊËÐÂÏ 79a,b ËÎË
1,2,4-ÕÓËÂÊËÐÂÏ 1 ÔÑÑÕÄÇÕÔÕÄÇÐÐÑ.

±ÓË ÑÃÓÂÃÑÕÍÇ 2,3-ÆËÅËÆÓÑ-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍ-
ÔËÆÂ (80) ÖÍÔÖÔÐÞÏ ÂÐÅËÆÓËÆÑÏ ÒÓÑËÔØÑÆËÕ ÇÅÑ ÆÇÊÑÍÔËÅÇÐË-
ÓÑÄÂÐËÇ Ë ÂÓÑÏÂÕËÊÂÙËâ Ô ÑÃÓÂÊÑÄÂÐËÇÏ 6-×ÇÐËÎ-1,2,4-ÕÓË-
ÂÊËÐÂ (81).77

3. £ÊÂËÏÑÆÇÌÔÕÄËÇ Ô àÎÇÍÕÓÑ×ËÎßÐÞÏË ÓÇÂÅÇÐÕÂÏË

Â. ¡ÎÍËÎËÓÑÄÂÐËÇ

®ÇÕËÎËÓÑÄÂÐËÇ 3-ÂÏËÐÑ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÂ (82) ËÑÆË-
ÔÕÞÏ ÏÇÕËÎÑÏ Ä ÒÓËÔÖÕÔÕÄËË ÃËÍÂÓÃÑÐÂÕÂ ÐÂÕÓËâ ÒÓÑËÔØÑ-
ÆËÕ ÒÑ ÂÏËÐÑÅÓÖÒÒÇ Ô ÑÃÓÂÊÑÄÂÐËÇÏ 3-ÏÇÕËÎÂÏË-
ÐÑ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÂ (83). £ ÐÇÌÕÓÂÎßÐÑÌ ÔÓÇÆÇ ÂÎÍËÎË-
ÓÑÄÂÐËá ÒÑÆÄÇÓÅÂÇÕÔâ ÙËÍÎËÚÇÔÍËÌ ÂÕÑÏ ÂÊÑÕÂ N(3) ÕÓË-
ÂÊËÐ-1-ÑÍÔËÆÂ 82, ÚÕÑ ÒÓËÄÑÆËÕ Í ÑÃÓÂÊÑÄÂÐËá 3-ËÏË-
ÐÑ-2-ÏÇÕËÎ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÂ (84). ªÐÕÇÓÇÔÐÑ, ÚÕÑ
1-ÑÍÔËÆ 83 Ä ÒÓËÔÖÕÔÕÄËË ËÑÆËÔÕÑÅÑ ÏÇÕËÎÂ Ä ÏÇÕÂÐÑÎÇ
ÒÇÓÇÅÓÖÒÒËÓÑÄÞÄÂÇÕÔâ Ä 1-ÑÍÔËÆ 84.

¡ÐÂÎÑÅËÚÐÞÏ ÑÃÓÂÊÑÏ Ä ÕÇØ ÉÇ ÖÔÎÑÄËâØ ÒÇÓÇÅÓÖÒÒËÓÑ-
ÄÞÄÂÇÕÔâ 3-ÏÇÕÑÍÔË-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆ (85), ÒÓÇÄÓÂÜÂâÔß
Ä 2-ÏÇÕÑÍÔË-1,2,4-ÕÓËÂÊËÐ-3-ÑÐ (86).78

¡ÐÑÏÂÎßÐÞÌ ÐÖÍÎÇÑÊËÆ ì 4-(b-D-ÓËÃÑ×ÖÓÂÐÑ-
ÊËÎ)-1,2,4-ÕÓËÂÊËÐ-3(4¯)-ÑÐ-1-ÑÍÔËÆ (87) ÃÞÎ ÒÑÎÖÚÇÐ Ô ÄÞØÑ-
ÆÑÏ 38% ÒÓË ÆÇÌÔÕÄËË 2,3,5-ÕÓË-°-ÃÇÐÊÑËÎ-b-D-ÓËÃÑ-
×ÖÓÂÐÑÊËÎÃÓÑÏËÆÂ ÐÂ 3-ÏÇÕÑÍÔË-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆ (88)
Ô ÒÑÔÎÇÆÖáÜËÏ ÔÐâÕËÇÏ ÃÇÐÊÑËÎßÐÞØ ÊÂÜËÕ ÏÇÕËÎÂÕÑÏ
ÐÂÕÓËâ.11
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£ÊÂËÏÑÆÇÌÔÕÄËÇ ÐÂÕÓËÇÄÞØ ÔÑÎÇÌ ÒËÓËÆÑ[2,3-e]-1,2,4-ÕÓË-
ÂÊËÐ-3(4¯)-ÑÐ-1-ÑÍÔËÆÑÄ 89 (·=N) ËÎË 1,2,4-ÃÇÐÊÑÕÓË-
ÂÊËÐ-3(4¯)-ÑÐ-1-ÑÍÔËÆÑÄ 89 (·=³¯) Ô ÂÙÇÕÑÃÓÑÏÅÎáÍÑÊÑÌ
ÒÑÊÄÑÎâÇÕ ÒÑÎÖÚÂÕß, ÔÑÑÕÄÇÕÔÕÄÇÐÐÑ, ÕÇÕÓÂÂÙÇÕËÎßÐÞÇ
ÒÓÑËÊÄÑÆÐÞÇ b-D-ÅÎáÍÑÒËÓÂÐÑÊËÆÑÄ 90 ËÎË ÐÖÍÎÇÑÊËÆÞ
91.79

±ÓË ÄÊÂËÏÑÆÇÌÔÕÄËË ÔÑÇÆËÐÇÐËÌ 89 (·=³¯, R=H,Me)
Ô 2-ØÎÑÓÏÇÕÑÍÔËàÕËÎÂÙÇÕÂÕÑÏ ÑÃÓÂÊÖáÕÔâ ÒÓÑÆÖÍÕÞN-ÂÎÍË-
ÎËÓÑÄÂÐËâ ì ÔÑÇÆËÐÇÐËâ 92a,b, ÒÑÔÎÇÆÖáÜËÌ ÅËÆÓÑÎËÊ
ÍÑÕÑÓÞØ ÒÓËÄÑÆËÕ Í 4-(2-ÅËÆÓÑÍÔËàÕÑÍÔËÏÇÕËÎ)-1,2,4-ÃÇÐÊÑ-
ÕÓËÂÊËÐ-3(4¯)-ÑÐ-1-ÑÍÔËÆÂÏ 93a,b.79

3-¡ÏËÐÑ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍÔËÆ (94) ÄÔÕÖÒÂÇÕ Ä ÓÇÂÍ-
ÙËá ¹ËÚËÃÂÃËÐÂ Ô ÃÓÑÏÂÙÇÕÂÎßÆÇÅËÆÑÏ, ÚÕÑ ÒÓËÄÑÆËÕ Í
ËÏËÆÂÊÑ[2,1-Ô]-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍÔËÆÖ (95).80

£ÊÂËÏÑÆÇÌÔÕÄËÇ 3-ÅËÆÓÂÊËÐÑ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÂ (96)
ËÎË 3-ÅËÆÓÂÊËÐÑÒËÓËÆÑ[2,3-Ç]-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÂ (97) Ô
ÆËàÕÑÍÔËÏÇÕËÎÂÙÇÕÂÕÑÏ ËÎË ÕÓËàÕËÎÑÓÕÑ×ÑÓÏËÂÕÑÏ Ô
ÒÑÔÎÇÆÖáÜÇÌ ÙËÍÎËÊÂÙËÇÌ ÒÓËÄÑÆËÕ Í ÔÑÑÕÄÇÕÔÕÄÖáÜËÏ
1,2,4-ÕÓËÂÊÑÎÑ[3,4-Ô]-1,2,4-ÕÓËÂÊËÐ-6-ÑÍÔËÆÂÏ 98 Ë 99.81 ë 83

Ã. ¿ÎÇÍÕÓÑ×ËÎßÐÑÇ ÊÂÏÇÜÇÐËÇ ÄÑÆÑÓÑÆÂ

£ ÓÂÃÑÕÂØ 67, 84 ÑÒËÔÂÐÑ ÅÂÎÑÅÇÐËÓÑÄÂÐËÇ 3-R-1,2,4-ÕÓË-
ÂÊËÐ-1- Ë -2-ÑÍÔËÆÑÄ. ´ÂÍ, ÒÓË ÆÇÌÔÕÄËË ØÎÑÓÂ ËÎË ÃÓÑÏÂ ÐÂ
3-ÏÇÕÑÍÔË- Ë 3-ÂÏËÐÑ(ÂÎÍËÎÂÏËÐÑ)-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÞ
100 Ä CCl4 Ä ÒÓËÔÖÕÔÕÄËË ÕÓËàÕËÎÂÏËÐÂ ÑÃÓÂÊÖáÕÔâ ÔÑÑÕÄÇÕ-
ÔÕÄÖáÜËÇ 6-ØÎÑÓ- ËÎË 6-ÃÓÑÏ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÞ 101.

¡ÐÂÎÑÅËÚÐÑ ÒÓÑÕÇÍÂÇÕ ÅÂÎÑÅÇÐËÓÑÄÂÐËÇ 3-ÏÇÕÑÍÔË- Ë
3-ÏÇÕËÎ(ÆËÏÇÕËÎ)ÂÏËÐÑ-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆÑÄ 102 ÆÑ
6-ÅÂÎÑÅÇÐÒÓÑËÊÄÑÆÐÞØ 103.

Ä. ¥ÓÖÅËÇ ÓÇÂÍÙËË

1-(¥ËÏÇÕËÎÂÏËÐÑ)-1-àÕÑÍÔËàÕËÎÇÐ ÄÞÔÕÖÒÂÇÕ ÍÂÍ àÎÇÍÕÓÑ-
×ËÎ Ä ÓÇÂÍÙËâØ Ô 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÂÏË 104 Ë 105, ÔÑÆÇÓ-
ÉÂÜËÏË ÏÇÕËÎßÐÖá ÅÓÖÒÒÖ Ä ÒÑÎÑÉÇÐËË 5 Ë/ËÎË 6. £
ÓÇÊÖÎßÕÂÕÇ ÒÓËÔÑÇÆËÐÇÐËâ ÑÎÇ×ËÐÂ Í ÏÇÕËÎßÐÑÌ ÅÓÖÒÒÇ Ë
ÒÑÔÎÇÆÖáÜÇÅÑ ÑÕÜÇÒÎÇÐËâ àÕÂÐÑÎÂ ÑÃÓÂÊÖáÕÔâ ÔÑÑÕÄÇÕ-
ÔÕÄÖáÜËÇ (2-ÆËÏÇÕËÎÂÏËÐÑ)-1-ÒÓÑÒÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍ-
ÔËÆÞ 106 Ë 107.85
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O
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±ÑÆÄËÉÐÑÔÕß ÂÕÑÏÑÄ ÄÑÆÑÓÑÆÂ ÏÇÕËÎßÐÑÌ ÅÓÖÒÒÞ Ä
1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÇ 36 ÒÑÊÄÑÎâÇÕ ÄÄÑÆËÕß ÇÅÑ Ä ÓÇÂÍÙËË Ô
ÐËÕÓÑÃÇÐÊÂÎßÆÇÅËÆÂÏË. £ ÓÇÊÖÎßÕÂÕÇ ÕÂÍÑÅÑ ÄÊÂËÏÑÆÇÌÔÕÄËâ
ÒÑÎÖÚÇÐÞ3-[2-(R-ÐËÕÓÑ×ÇÐËÎ)ÄËÐËÎ]-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍ-
ÔËÆÞ 108.76

°ÃÓÂÃÑÕÍÂ ÂÊÑÕËÔÕÑÌ ÍËÔÎÑÕÑÌ 3-ÅËÆÓÂÊËÐÑ-1,2,4-ÕÓË-
ÂÊËÐ-1-ÑÍÔËÆÑÄ 109 ÒÓËÄÑÆËÕ Í 3-ÂÊËÆÑ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔË-
ÆÂÏ 110.68, 84

4. £ÊÂËÏÑÆÇÌÔÕÄËÇ Ô ÐÖÍÎÇÑ×ËÎßÐÞÏË ÓÇÂÅÇÐÕÂÏË

Â. ²ÇÂÍÙËË ÐÖÍÎÇÑ×ËÎßÐÑÅÑ ÊÂÏÇÜÇÐËâ ÎÇÅÍÑÖØÑÆâÜËØ ÅÓÖÒÒ

©ÂÏÇÜÇÐËÇ ÐÖÍÎÇÑ×ÖÅÐÞØ ÅÓÖÒÒ âÄÎâÇÕÔâ ÓÂÔÒÓÑÔÕÓÂÐÇÐÐÞÏ
ÏÇÕÑÆÑÏ ÏÑÆË×ËÍÂÙËË 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ. ±ÓË ÑÃÓÂ-
ÃÑÕÍÇ ÂÏÏËÂÍÑÏ 3-ÏÇÕÑÍÔË-5-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÂ
(111) ÃÞÎ ÒÑÎÖÚÇÐ 3-ÂÏËÐÑ-5-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆ
(112). ²ÇÂÍÙËâ 3-ÏÇÕÑÍÔË-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÂ (87) Ô ÅËÆÓÂ-
ÊËÐÑÏ ÒÓËÄÑÆËÕ Í 3-ÅËÆÓÂÊËÐÑ-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÖ
(113).14

7-®ÇÕËÎ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-3(4¯)-ÑÐ-1-ÑÍÔËÆ (114) ÏÑÉ-
ÐÑ ÒÑÎÖÚËÕß Ô ØÑÓÑÛËÏ ÄÞØÑÆÑÏ ÒÓË ÊÂÏÇÜÇÐËË ÆËÂÊÑ-
ÅÓÖÒÒÞ ÐÂ OH-ÅÓÖÒÒÖ Ä 3-ÆËÂÊÑ-7-ÏÇÕËÎ-1,2,4-ÃÇÐÊÑÕÓË-
ÂÊËÐ-1-ÑÍÔËÆÇ (115), ÑÃÓÂÊÖáÜÇÏÔâ ÒÓË ÑÃÓÂÃÑÕÍÇ ÂÊÑÕËÔ-
ÕÑÌ ÍËÔÎÑÕÑÌ ÔÑÑÕÄÇÕÔÕÄÖáÜÇÅÑ ÂÏËÐÑÒÓÑËÊÄÑÆÐÑÅÑ 116.79

¡ÐÂÎÑÅËÚÐÑ, ÒÓË ÆËÂÊÑÕËÓÑÄÂÐËË 3-ÂÏËÐÑ-1,2,4-ÕÓË-
ÂÊËÐ-2- 117 ËÎË -1-ÑÍÔËÆÑÄ 118, ÊÂÏÇÜÇÐËÇ ÆËÂÊÑÅÓÖÒÒÞ ÐÂ
ÅÂÎÑÅÇÐ ÒÑÆ ÆÇÌÔÕÄËÇÏ ØÎÑÓÑ- ËÎË ÃÓÑÏÑÄÑÆÑÓÑÆÐÑÌ ÍËÔÎÑÕ
ÒÓËÄÑÆËÕ Í ÔÑÑÕÄÇÕÔÕÄÖáÜËÏ2-ÑÍÔËÆÂÏ 119 10 ËÎË 1-ÑÍÔËÆÂÏ
120.69

¡ÕÑÏ ÅÂÎÑÅÇÐÂ ÏÑÉÇÕ ÃÞÕß Ä ÔÄÑá ÑÚÇÓÇÆß ÊÂÏÇÜÇÐ ÐÂ
ÆÓÖÅÖá ×ÖÐÍÙËÑÐÂÎßÐÖá ÅÓÖÒÒÖ. 3-®ÇÕÑÍÔË-1,2,4-ÕÓË-
ÂÊËÐ-2-ÑÍÔËÆ 85 (R=H) ÃÞÎ ÒÑÎÖÚÇÐ ÑÃÓÂÃÑÕÍÑÌ
3-ÃÓÑÏ-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆÂ 119 ÏÇÕËÎÂÕÑÏ ÐÂÕÓËâ. ªÔÒÑ-
ÎßÊÑÄÂÐËÇ Ä ÍÂÚÇÔÕÄÇ ÐÖÍÎÇÑ×ËÎÑÄ ÄÕÑÓËÚÐÞØ ÂÏËÐÑÄ ÒÓËÄÑ-
ÆËÕ Í 3-ÂÏËÐÑÒÓÑËÊÄÑÆÐÞÏ 1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆÑÄ 121a ë e.
3-¤ËÆÓÂÊËÐÑ-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆ (122) ÃÞÎ ÒÑÎÖÚÇÐ ÄÊÂË-
ÏÑÆÇÌÔÕÄËÇÏ 2-ÑÍÔËÆÂ 119 Ô ÅËÆÓÂÊËÐÑÏ, Â ÊÂÕÇÏ ÑÍËÔÎÇÐ
ÑÍÔËÆÑÏ Mn(IV) ÆÑ 1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆÂ (123).10 ²ÇÂÍÙËâ
ÉÇ ÔÑÇÆËÐÇÐËâ 119 Ô ÂÊËÆÑÏ ÐÂÕÓËâ ÒÓËÄÑÆËÕ Í 3-ÂÊËÆÑ-1,2,4-
ÕÓËÂÊËÐ-2-ÑÍÔËÆÖ (124).68

³ÑÇÆËÐÇÐËÇ R1 NR2
2 £ÞØÑÆ, % ³ÔÞÎÍË

85 H 10 10
121a H 95 10

121b Me 90 10

121c H 93 10
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³ÑÇÆËÐÇÐËÇ R1 NR2
2 £ÞØÑÆ, % ³ÔÞÎÍË

121d H 95 10

121e H NMe2 93 10
122 H 69 10
123 H 27 10
124 H 86 68

±ÓË ÆÇÌÔÕÄËË ÂÏËÐÑÄ ÐÂ 3-ØÎÑÓ- ËÎË 3-ÏÇÕËÎ-
ÕËÑ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍÔËÆÞ 125a,b ÑÃÓÂÊÖáÕÔâ 3-ÂÏË-
ÐÑÒÓÑËÊÄÑÆÐÞÇ 1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍÔËÆÑÄ 126.24, 74, 86, 87

¡ÐÂÎÑÅËÚÐÑ ÒÓÑËÔØÑÆËÕ ÊÂÏÇÜÇÐËÇ ÅÂÎÑÅÇÐÂ Ä
3-ØÎÑÓ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍÔËÆÇ 125Â ÒÓË ÄÊÂËÏÑÆÇÌ-
ÔÕÄËË Ô ÏÇÕËÎÑÄÞÏ à×ËÓÑÏ 2-(4-ÅËÆÓÑÍÔË×ÇÐÑÍÔË)ÒÓÑÒË-
ÑÐÑÄÑÌ ÍËÔÎÑÕÞ. ´ÂÍËÏ ÔÒÑÔÑÃÑÏ ÃÞÎÑ ÒÑÎÖÚÇÐÑ, ÐÂÒÓË-
ÏÇÓ, ÔÑÇÆËÐÇÐËÇ 127.88, 89

©ÂÏÇÜÇÐËÇ ØÎÑÓÂ Ä 3-ØÎÑÓÒÓÑËÊÄÑÆÐÑÏ 125a ÒÓË ÆÇÌ-
ÔÕÄËË ÐÂ ÐÇÅÑ ÙËÂÐËÔÕÑÅÑ ÐÂÕÓËâ Ä ÏÇÕÂÐÑÎÇ ÒÓËÄÑÆËÕ Í
3-ÏÇÕÑÍÔË-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍÔËÆÖ (128).90

Ã. ²ÇÂÍÙËâ ÐÖÍÎÇÑ×ËÎßÐÑÅÑ ÊÂÏÇÜÇÐËâ ÄÑÆÑÓÑÆÂ

®ÇØÂÐËÊÏ ÓÇÂÍÙËË ÐÖÍÎÇÑ×ËÎßÐÑÅÑ ÊÂÏÇÜÇÐËâ ÄÑÆÑÓÑÆÂ
(SNH) Ä 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÂØ ÐÂËÃÑÎÇÇ ÒÑÆÓÑÃÐÑ ËÊÖÚÇÐ
ÐÂ ÒÓËÏÇÓÇ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ 29 Ë âÄÎâÇÕÔâ ÑÃÜËÏ ÆÎâ
ÄÔÇØ 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ. ²ÇÂÍÙËË ÐÖÍÎÇÑ×ËÎßÐÑÅÑ ÊÂÏÇ-
ÜÇÐËâ ÄÑÆÑÓÑÆÂ Ä 4-ÑÍÔËÆÂØ 29 ËÆÖÕ ÒÑ ÔØÇÏÇ äÒÓËÔÑÇÆËÐÇ-
ÐËÇ ë ÑÕÜÇÒÎÇÐËÇã, ÒÓËÚÇÏ ÒÓÑÙÇÔÔ ÏÑÉÇÕ ÑÔÕÂÐÂÄÎËÄÂÕßÔâ
ÐÂ ÔÕÂÆËË ÒÓËÔÑÇÆËÐÇÐËâ Ô ÑÃÓÂÊÑÄÂÐËÇÏ ÂÆÆÖÍÕÑÄ 129.
£ÄËÆÖ ÏÂÎÑÌ ÄÇÓÑâÕÐÑÔÕË ÑÕÜÇÒÎÇÐËâ ÅËÆÓËÆ-ËÑÐÂ ÍÂÍ ÕÂÍÑ-
ÄÑÅÑ,91 ÂÓÑÏÂÕËÊÂÙËâ àÕËØ ÂÆÆÖÍÕÑÄ ÏÑÉÇÕ ËÆÕË ÒÑ ÐÇÔÍÑÎß-
ÍËÏ ÐÂÒÓÂÄÎÇÐËâÏ.

°ÍËÔÎËÕÇÎßÐÂâ ÂÓÑÏÂÕËÊÂÙËâ ÒÓËÄÑÆËÕ Í ÒÓÑÆÖÍÕÂÏ
SNH-ÓÇÂÍÙËË ÕËÒÂ 130 (ÔØÇÏÂ 1, ÒÖÕß Â). £ÑÊÏÑÉÐÂ ÕÂÍÉÇ
ÂÄÕÑÂÓÑÏÂÕËÊÂÙËâ s¯-ÂÆÆÖÍÕÑÄ ÒÑ ÆÄÖÏ ÐÂÒÓÂÄÎÇÐËâÏ. ´ÂÍ,
ÐÂÒÓËÏÇÓ, ÒÓË ËÔÒÑÎßÊÑÄÂÐËË ÐÖÍÎÇÑ×ËÎÑÄ, ÐÇÔÖÜËØ ÄÔÒÑ-
ÏÑÅÂÕÇÎßÐÖá (vicarious) ÐÖÍÎÇÑ×ÖÅÐÖá ÅÓÖÒÒÖ ·, ÄÑÊÏÑÉÐÑ
1,2-àÎËÏËÐËÓÑÄÂÐËÇ ¯·. ±ÓË àÕÑÏ ÂÕÑÏ ÄÑÆÑÓÑÆÂ ÖÆÂÎâÇÕÔâ
ËÊ ÔÖÃÔÕÓÂÕÂ, Â ÅÓÖÒÒÂ · ì ËÊ ÓÇÂÅÇÐÕÐÑÅÑ ×ÓÂÅÏÇÐÕÂ
s¯-ÂÆÆÖÍÕÂ 131 (ÔØÇÏÂ 1, ÒÖÕß b). ´ÂÍËÇ ÓÇÂÍÙËË ÐÂÊÄÂÐÞ
®ÂÍÑÛÇÌ ÄËÍÂÓËÑÊÐÞÏ ÐÖÍÎÇÑ×ËÎßÐÞÏ ÊÂÏÇÜÇÐËÇÏ.92

¥ÓÖÅËÏ ÄÂÓËÂÐÕÑÏ ÂÄÕÑÂÓÑÏÂÕËÊÂÙËË âÄÎâÇÕÔâ àÎËÏËÐË-
ÓÑÄÂÐËÇ ÏÑÎÇÍÖÎÞ ÄÑÆÞ ËÎË ÍËÔÎÑÕÞ ËÊ s¯-ÂÆÆÖÍÕÂ 129,
ÍÑÕÑÓÞÌ ÑÃÓÂÊÖÇÕÔâ ËÊ ÍÂÕËÑÐÐÞØ ÒÓÑËÊÄÑÆÐÞØ N-ÑÍÔËÆÑÄ
1,2,4-ÕÓËÂÊËÐÂ (ÔØÇÏÂ 1, ÒÖÕß Ô). ±ÓË àÕÑÏ ÒÓÑÙÇÔÔ
SNH-ÊÂÏÇÜÇÐËâ ÔÑÒÓÑÄÑÉÆÂÇÕÔâ ÒÑÕÇÓÇÌ ÂÕÑÏÂ ÍËÔÎÑÓÑÆÂ.
³ÎÇÆÖÇÕ ÑÕÏÇÕËÕß, ÚÕÑ Ë ÂÕÑÏ ÄÑÆÑÓÑÆÂ, Ë ÄÔÒÑÏÑÅÂÕÇÎßÐÂâ
ÅÓÖÒÒÂ °¦ ÖØÑÆâÕ ËÊ ÔÖÃÔÕÓÂÕÐÑÅÑ ×ÓÂÅÏÇÐÕÂ ËÐÕÇÓÏÇÆËÂÕÂ.
±Ñ ÔÖÜÇÔÕÄÖ, Ä àÕÑÏ ÔÎÖÚÂÇ ÐÂÃÎáÆÂÇÕÔâ ÑÒÑÔÓÇÆÑÄÂÐÐÑÇ
(ÄËÍÂÓËÑÊÐÑÇ) ÐÖÍÎÇÑ×ËÎßÐÑÇ ÊÂÏÇÜÇÐËÇ ÂÕÑÏÂ ÄÑÆÑÓÑÆÂ.
ªÐÑÅÆÂ s¯-ÂÆÆÖÍÕÞ ÔÖÜÇÔÕÄÖáÕ ÐÇ Ä ÙËÍÎËÚÇÔÍÑÌ ×ÑÓÏÇ.
±ÑÔÎÇ ÒÓËÔÑÇÆËÐÇÐËâ ÐÖÍÎÇÑ×ËÎÂ Í 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÖ
ÍÑÎßÙÑ ÎÇÅÍÑ ÓÂÔÍÓÞÄÂÇÕÔâ. ¿ÕÑÕ ÒÓÑÙÇÔÔ ÑÃÓÂÕËÏ, Ë ÓÂÄÐÑ-
ÄÇÔËÇ ÔÆÄËÐÖÕÑ Ä ÔÕÑÓÑÐÖ ÑÕÍÓÞÕÑÌ ×ÑÓÏÞ 132
(ÔØÇÏÂ 1, ÒÖÕß d). ´ÂÍËÏ ÑÃÓÂÊÑÏ s¯-ÂÆÆÖÍÕ ÄÞÄÑÆËÕÔâ ËÊ
ÓÇÂÍÙËË, ÐÑ ÔÖÜÇÔÕÄÖâ Ä ÍÄÂÊËÔÕÂÙËÑÐÂÓÐÞØ ÍÑÐÙÇÐÕÓÂÙËâØ,
ÏÑÉÇÕ ÃÞÕß ÎÇÅÍÑ ÑÍËÔÎÇÐ ÆÑ ÔÑÑÕÄÇÕÔÕÄÖáÜÇÅÑ 1,2,4-ÕÓËÂ-
ÊËÐ-N-ÑÍÔËÆÂ.

°ÍËÔÎËÕÇÎßÐÂâ ÂÓÑÏÂÕËÊÂÙËâ (ÔÏ. ÔØÇÏÖ 1, ÒÖÕß Â) ÓÇÂÎË-
ÊÖÇÕÔâ ÒÓË ÂÏËÐËÓÑÄÂÐËË 6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÂ
(133) ÉËÆÍËÏ ÂÏÏËÂÍÑÏ Ä ÒÓËÔÖÕÔÕÄËË ÒÇÓÏÂÐÅÂÐÂÕÂ ÍÂÎËâ
Ä ÍÂÚÇÔÕÄÇ ÑÍËÔÎËÕÇÎâ. £ ÓÇÊÖÎßÕÂÕÇ ÓÇÂÍÙËË ÃÞÎ ÒÑÎÖÚÇÐ
5-ÂÏËÐÑ-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆ (134).93

ON

X=Cl (a), SMe (b).

125a,b 126

HNR1R2

N

N
N+

X

O7

N

N
N+

NR1R2

O7

125a +
K2CO3

HO

O

CO2Me

Me

127

N

N
N+

O

O7

O

CO2Me

Me

125a

N

N
N+

Cl

O7

NaCN

MeOH

128 (49%)

N

N
N+

OMe

O7

E=H, COR4.

EX

N

N
N

H

Nu
OH

R1

N

N
N

Nu

R1

N

N
N

Nu

H
OE
129

R1

[O]

a

c

7HOE

N+

N
N

O7

Nu

130

R1

NuH
7HX

E=H

131

29

N+

N
N

O7

R1

R2R3CHX

N

N
N

OH

H

X
R2

R3

R1

7HX

b

N+

N
N

O7

R2

R3

R1

X7N+

N
N

OE

R1

N+

N
N

O7

Nu

132

N

N
N

OH

H
Nu

R1

[O]

d
R1

³ØÇÏÂ 1

µÔÒÇØË ØËÏËË 67 (8) 1998 717



±ÓË ÄÊÂËÏÑÆÇÌÔÕÄËË 6-ÂÓËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ 135
Ô ×ÇÐÑÎÑÏ, 2,6-ÆËÏÇÕËÎ×ÇÐÑÎÑÏ, ÓÇÊÑÓÙËÐÑÏ Ë ×ÇÐÇÕÑÎÑÏ Ä
ÒÓËÔÖÕÔÕÄËË ÕÓË×ÕÑÓÖÍÔÖÔÐÑÌ ÍËÔÎÑÕÞ ÑÃÓÂÊÖáÕÔâ
ÖÔÕÑÌÚËÄÞÇ s¯-ÂÆÆÖÍÕÞ ì 6-ÂÓËÎ-4,5-ÆËÅËÆÓÑ-4-ÅËÆÓÑÍ-
ÔË-5-Nu-1,2,4-ÕÓËÂÊËÐÞ 136 (Nu=2-ÅËÆÓÑÍÔË-, 2-àÕÑÍÔË-,
4-àÕÑÍÔË- ËÎË 2,4-ÆËÅËÆÓÑÍÔË×ÇÐËÎ). ²ÇÂÍÙËâ ÓÇÊÑÓÙËÐÂ 136
(R2=R4=OH, R3=R5=H) Ô ÆÄÑÌÐÞÏ ËÊÃÞÕÍÑÏ 4-ÑÍÔËÆÂ
135 (R1=H, Ar=Ph) ÒÓËÄÑÆËÕ Í 4,6-ÃËÔ(4-ÅËÆÓÑÍ-
ÔË-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-5-ËÎ)ÓÇÊÑÓÙËÐÖ (137).94

°ÃÓÂÊÑÄÂÐËÇ s¯-ÂÆÆÖÍÕÑÄ Ä SNH-ÓÇÂÍÙËâØ N-ÑÍÔËÆÑÄ
ÂÊËÐÑÄ ÄÒÇÓÄÞÇ ÐÂÒÓâÏÖá ÃÞÎÑ ÆÑÍÂÊÂÐÑ ÄÞÆÇÎÇÐËÇÏ Ë
ËÆÇÐÕË×ËÍÂÙËÇÌ ÔÑÇÆËÐÇÐËÌ 136. ²ÂÐÇÇ, ÒÓË ÑÃÔÖÉÆÇÐËË
ÏÇØÂÐËÊÏÂ ÕÂÍËØ ÓÇÂÍÙËÌ, ÑÐÑ ÎËÛß ÒÑÔÕÖÎËÓÑÄÂÎÑÔß. ¥ËÅË-
ÆÓÑ-1,2,4-ÕÓËÂÊËÐÞ 136 ÆÑÔÕÂÕÑÚÐÑ ÖÔÕÑÌÚËÄÞ. ±ÓË ÍËÒâÚÇ-
ÐËË Ä ÃÖÕÂÐÑÎÇ, ¥®¶¡ ËÎË ÕÓË×ÕÑÓÖÍÔÖÔÐÑÌ ÍËÔÎÑÕÇ ÐÇ
ÖÆÂÎÑÔß ÒÓÑÄÇÔÕË ËØ ÕÇÓÏËÚÇÔÍÖá ÆÇÅËÆÓÂÕÂÙËá (ÔÏ.
ÔØÇÏÖ 1, ÒÖÕß c). £ ÕÑ ÉÇ ÄÓÇÏâ ËØ ÑÍËÔÎËÕÇÎßÐÂâ ÂÓÑÏÂÕËÊÂ-
ÙËâ (ÒÖÕß b) ÒÓÑØÑÆËÕ ÎÇÅÍÑ Ë Ô ÄÞÔÑÍËÏË ÄÞØÑÆÂÏË. ´ÂÍ,
ÑÃÓÂÃÑÕÍÂ ÔÑÇÆËÐÇÐËÌ 136 ÒÇÓÏÂÐÅÂÐÂÕÑÏ ÍÂÎËâ Ä ÂÙÇÕÑÐÇ
ÒÓËÄÑÆËÕ Í ÑÃÓÂÊÑÄÂÐËá6-ÂÓËÎ-5-(4-ÅËÆÓÑÍÔË×ÇÐËÎ)-1,2,4-ÕÓË-
ÂÊËÐ-4-ÑÍÔËÆÑÄ 138.94

±ÑÆÑÃÐÞÏ ÑÃÓÂÊÑÏ 3-R1-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍ-
ÔËÆÞ 49 ÓÇÂÅËÓÖáÕ Ô ËÐÆÑÎÑÏ Ë ÇÅÑ 1- ËÎË 2-ÏÇÕËÎÊÂÏÇÜÇÐ-
ÐÞÏË. ±ÓË ÒÓÑÄÇÆÇÐËË ÓÇÂÍÙËË Ä ÒÓËÔÖÕÔÕÄËË ÕÓË×ÕÑÓÖÍÔÖÔ-
ÐÑÌ ÍËÔÎÑÕÞ ÑÃÓÂÊÖáÕÔâ ÔÕÂÃËÎßÐÞÇ 6-×ÇÐËÎ-5-(ËÐ-
ÆÑÎ-3-ËÎ)-4,5-ÆËÅËÆÓÑ-4-ÅËÆÓÑÍÔË-1,2,4-ÕÓËÂÊËÐÞ.62 ¿ÕË ÔÑÇ-
ÆËÐÇÐËâ ÃÞÎË ÄÞÆÇÎÇÐÞ ÍÂÍ Ä ÄËÆÇ ÕÓË×ÕÑÓÂÙÇÕÂÕÑÄ 139, ÕÂÍ
Ë Ä ÄËÆÇ ÔÄÑÃÑÆÐÞØ ÑÔÐÑÄÂÐËÌ 140. °ÍËÔÎËÕÇÎßÐÂâ ÂÓÑÏÂÕË-
ÊÂÙËâ ÒÑÎÖÚÇÐÐÞØ s¯-ÂÆÆÖÍÕÑÄ ÒÇÓÏÂÐÅÂÐÂÕÑÏ ÍÂÎËâ Ä ÂÙÇ-
ÕÑÐÇ Ô ÄÞÔÑÍËÏË ÄÞØÑÆÂÏË ÒÓËÄÑÆËÕ Í 3-R1-5-(ËÐ-
ÆÑÎ-3-ËÎ)-6-×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÂÏ 141.62

±ÓË ÄÊÂËÏÑÆÇÌÔÕÄËË 3-ÏÇÕÑÍÔË-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÂ
(87) Ô ØÎÑÓÏÇÕËÎ×ÇÐËÎÔÖÎß×ÑÐÑÏ ÑÃÓÂÊÖÇÕÔâ ÒÓÑÏÇÉÖÕÑÚ-
ÐÞÌ ÂÆÆÖÍÕ, ÆÂÎßÐÇÌÛÂâ ÂÄÕÑÂÓÑÏÂÕËÊÂÙËâ ÍÑÕÑÓÑÅÑ (ÔÏ.
ÔØÇÏÖ 1, ÒÖÕß b) ÒÓËÄÑÆËÕ Ô ÄÞØÑÆÑÏ 70% Í 3-ÏÇÕÑÍ-
ÔË-5-(×ÇÐËÎÔÖÎß×ÑÐËÎ)-1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÖ (142).95

¥ÓÖÅÑÌ ÄÂÓËÂÐÕ ÂÄÕÑÂÓÑÏÂÕËÊÂÙËË ÓÇÂÎËÊÖÇÕÔâ ÒÓË ÄÊÂË-
ÏÑÆÇÌÔÕÄËË 3-ÂÏËÐÑ-1,2,4-ÕÓËÂÊËÐ-2-ÑÍÔËÆÑÄ 143 ÔÑ ÔÒËÓ-
ÕÂÏË Ä ÒÓËÔÖÕÔÕÄËË HCl ËÎË ØÎÑÓËÔÕÑÅÑ ÂÙÇÕËÎÂ. £
ÓÇÊÖÎßÕÂÕÇ àÎËÏËÐËÓÑÄÂÐËâ ÄÑÆÞ ËÎË ÖÍÔÖÔÐÑÌ ÍËÔÎÑÕÞ ËÊ
ÂÆÆÖÍÕÂ 144 ÑÃÓÂÊÖáÕÔâ 3-ÂÏËÐÑ-6-ÂÎÍÑÍÔË-1,2,4-ÕÓËÂÊËÐÞ
145a ë e.84

CÎÇÆÖÇÕ ÊÂÏÇÕËÕß, ÚÕÑ 1,2,4-ÕÓËÂÊËÐ-1-ÑÍÔËÆÞ Ä àÕËØ ÉÇ
ÖÔÎÑÄËâØ ÔÑ ÔÒËÓÕÂÏË ÐÇ ÓÇÂÅËÓÖáÕ.84

±ÓË ÒÓÑÒÖÔÍÂÐËË ÚÇÓÇÊ ÓÂÔÕÄÑÓ 3-ÂÏËÐÑ-1,2,4-ÕÓË-
ÂÊËÐ-2-ÑÍÔËÆÑÄ 143 ÅÂÊÑÑÃÓÂÊÐÞØ ØÎÑÓÑ- ËÎË ÃÓÑÏÑÄÑÆÑ-
ÓÑÆÂ ÃÞÎË ÒÑÎÖÚÇÐÞ 6-ØÎÑÓ(ÃÓÑÏ)-3-ÂÏËÐÑ-1,2,4-ÕÓËÂÊËÐÞ
146a ë f.67

³ÑÇÆËÐÇÐËÇ R1 R2O X £ÞØÑÆ, % ³ÔÞÎÍË

145a NH2 OMe 71 84
145b NH2 OEt 64 84
145c NHMe OMe 50 84
145d NMe2 OMe 51 84
145e NH2 OPri 65 84
146a NHMe Cl 85 68
146b NMe2 Cl 64 67

146c Cl 80 67

146d Cl 50 67

146e NHMe Br 25 67
146f NMe2 Br 41 67
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¡ÙËÎßÐÞÇ ÔÑÎË 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ 147, ÒÑÎÖÚÇÐÐÞÇ
ÆÇÌÔÕÄËÇÏ ØÎÑÓËÔÕÑÅÑ ÃÇÐÊÑËÎÂ ÐÂ ÔÑÑÕÄÇÕÔÕÄÖáÜËÇ
1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÞ 148, ÓÇÂÅËÓÖáÕ Ô ÄÑÆÑÌ ÒÑ ÒÖÕË c
(ÔÏ. ÔØÇÏÖ 1). ±ÑÔÎÇ ÒÓËÔÑÇÆËÐÇÐËâ ÐÖÍÎÇÑ×ËÎÂ ÒÑ ÒÑÎÑÉÇ-
ÐËá 5 ÕÓËÂÊËÐÑÄÑÅÑ ÍÑÎßÙÂ ÒÓÑËÔØÑÆËÕ, ÑÚÇÄËÆÐÑ, ÂÄÕÑÂÓÑ-
ÏÂÕËÊÂÙËâ ÂÆÆÖÍÕÂ Ô ÑÕÜÇÒÎÇÐËÇÏ ÃÇÐÊÑÌÐÑÌ ÍËÔÎÑÕÞ Ë
ÑÃÓÂÊÑÄÂÐËÇÏ 1,2,4-ÕÓËÂÊËÐ-5-ÑÐÑÄ 149.76

±ÓË ÄÊÂËÏÑÆÇÌÔÕÄËË 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ 49 Ô ÂÙÇÕÑÐ-
ÙËÂÐÅËÆÓËÐÑÏ Ä ÒÓËÔÖÕÔÕÄËË ÕÓËàÕËÎÂÏËÐÂ ÑÃÓÂÊÖáÕÔâ
5-ÙËÂÐÑ-1,2,4-ÕÓËÂÊËÐÞ 150.96

±ÓËÏÇÐÇÐËÇ ÙËÂÐËÔÕÑÅÑ ÍÂÎËâ Ä ÔÒËÓÕÂØ (àÕÂÐÑÎ, ÒÓÑÒÂ-
ÐÑÎ, ËÊÑÒÓÑÒÂÐÑÎ) Ä ÍÂÚÇÔÕÄÇ ÙËÂÐËÓÖáÜÇÅÑ ÂÅÇÐÕÂ ÒÓËÄÑ-
ÆËÕ, Ô ÄÞØÑÆÂÏË 80 ë 90%, Í 5-ÂÎÍÑÍÔË-1,2,4-ÕÓËÂÊËÐÂÏ 151,
ÑÃÓÂÊÑÄÂÐËÇ ÍÑÕÑÓÞØ ÑÃÝâÔÐâÇÕÔâ ÊÂÏÇÜÇÐËÇÏ ÙËÂÐÑÅÓÖÒÒÞ
ÐÂ ÂÎÍÑÍÔËÆ. ¥ÇÌÔÕÄËÕÇÎßÐÑ, 5-ÙËÂÐÑ-1,2,4-ÕÓËÂÊËÐÞ 152
ÏÇÆÎÇÐÐÑ ÓÇÂÅËÓÖáÕ ÒÓË ÍÑÏÐÂÕÐÑÌ ÕÇÏÒÇÓÂÕÖÓÇ Ô àÕËÎÑ-
ÄÞÏ ÔÒËÓÕÑÏ, ÑÃÓÂÊÖâ 3-R1-6-×ÇÐËÎ-5-àÕÑÍÔË-1,2,4-ÕÓËÂÊËÐÞ
151.96

£ÊÂËÏÑÆÇÌÔÕÄËÇ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÂ 153 Ô ËÐÆÑÎÑÏ
ËÎË 2-ÏÇÕËÎËÐÆÑÎÑÏ Ä ÍËÒâÜÇÏ ÃÖÕÂÐÑÎÇ Ä ÒÓËÔÖÕÔÕÄËË
ÕÓË×ÕÑÓÖÍÔÖÔÐÑÌ ÍËÔÎÑÕÞ ÔÑÒÓÑÄÑÉÆÂÇÕÔâ ÂÄÕÑÂÓÑÏÂÕËÊÂ-
ÙËÇÌ ÒÓÑÆÖÍÕÑÄ ÒÓËÔÑÇÆËÐÇÐËâ ÐÖÍÎÇÑ×ËÎÂ Í ÕÓË-
ÂÊËÐ-4-ÑÍÔËÆÖ Ë ÒÓËÄÑÆËÕ Í 5-(ËÐÆÑÎ-3-ËÎ)- Ë 5-(2-ÏÇÕËÎËÐ-
ÆÑÎ-3-ËÎ)-3,6-ÆË×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐÂÏ 154.97

±ÓË ÄÊÂËÏÑÆÇÌÔÕÄËË 6-ÂÓËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ 155
Ô ÆËÂÎÍËÎÂÏËÐÂÏË ËÎË ÙËÍÎÑÂÎÍËÎÂÏËÐÂÏË ÓÇÂÎËÊÖÇÕÔâ
ÒÖÕß d (ÔÏ. ÔØÇÏÖ 1).98 ¯Â ÒÇÓÄÑÌ ÔÕÂÆËË ÑÃÓÂÊÖáÕÔâ
ÂÆÆÖÍÕÞ 155a, ÐÂØÑÆâÜËÇÔâ Ä ÓÂÄÐÑÄÇÔËË Ô ÑÕÍÓÞÕÑÙÇÒ-
ÐÑÌ ×ÑÓÏÑÌ ì N,N-ÆËÊÂÏÇÜÇÐÐÞÏË 3-ÂÓËÎ-1,4,5-ÕÓË-
ÂÊÂ-1,3,5-ÅÇÍÔÂÕÓËÇÐ-1-ÑÎÂÏË 155b. ±ÓË àÕÑÏ ÓÂÄÐÑÄÇÔËÇ
ÔÆÄËÐÖÕÑ Ä ÔÕÑÓÑÐÖ ÑÃÓÂÊÑÄÂÐËâ ÔÑÇÆËÐÇÐËÌ 155b. ±ÓË
ÑÍËÔÎÇÐËË ÔÑÇÆËÐÇÐËÌ 155 ÒÇÓÏÂÐÅÂÐÂÕÑÏ ÍÂÎËâ Ä ÓÂÔÕÄÑÓÇ,
ÐÇÔÏÑÕÓâ ÐÂ ÏÂÎÖá ÍÑÐÙÇÐÕÓÂÙËá ×ÑÓÏÞ 155a, ÒÑÎÖÚÇÐÞ
3-ÂÏËÐÑ-6-ÂÓËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÞ 156. ³ÎÇÆÖÇÕ ÑÕÏÇ-
ÕËÕß, ÚÕÑ ÄÑÊÏÑÉÐÑÔÕß ÄÞÄÇÆÇÐËâ ÙËÍÎËÚÇÔÍÑÅÑ ÕÂÖÕÑÏÇÓÂ
ËÊ ÓÇÂÍÙËË ÒÑÊÄÑÎâÇÕ ÒÑÎÖÚÂÕß ÒÓÑÆÖÍÕÞ ÊÂÏÇÜÇÐËâ ÄÑÆÑ-
ÓÑÆÂ Ä ÒÑÎÑÉÇÐËË 3 ÕÓËÂÊËÐÑÄÑÌ ÔËÔÕÇÏÞ ÒÓË ÔÄÑÃÑÆÐÑÏ
ÒÑÎÑÉÇÐËË 5. ´ÂÍÑÇ ÊÂÏÇÜÇÐËÇ ÃÞÎÑ ÒÓÑÄÇÆÇÐÑ ÄÒÇÓÄÞÇ.±ÓË
àÕÑÏ ÄÔÇ ÒÑÎÖÚÇÐÐÞÇ ÆÑ ÒÑÔÎÇÆÐÇÅÑ ÄÓÇÏÇÐË àÍÔÒÇÓËÏÇÐ-
ÕÂÎßÐÞÇ ÆÂÐÐÞÇ ÔÄËÆÇÕÇÎßÔÕÄÑÄÂÎË Ñ ÕÑÏ, ÚÕÑ ËÏÇÐÐÑ ÒÑÎÑ-
ÉÇÐËÇ 5 âÄÎâÇÕÔâ ÐÂËÃÑÎÇÇ ÓÇÂÍÙËÑÐÐÑÔÒÑÔÑÃÐÞÏ Ä 1,2,4-ÕÓË-
ÂÊËÐÂØ Ë ËØ ÑÍÔËÆÂØ.5 ë 8

Ä. £ÊÂËÏÑÆÇÌÔÕÄËÇ 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ Ô ÐÖÍÎÇÑ×ËÎÂÏË,
ÔÑÒÓÑÄÑÉÆÂáÜÇÇÔâ ÆÇÔÕÓÖÍÙËÇÌ ÙËÍÎÂ

²ÇÂÍÙËâ 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ Ô ÐÖÍÎÇÑ×ËÎÂÏË ÐÂÓâÆÖ Ô
ÑÃÓÂÊÑÄÂÐËÇÏ ÒÓÑÆÖÍÕÑÄ ÐÖÍÎÇÑ×ËÎßÐÑÅÑ ÊÂÏÇÜÇÐËâ ÒÓËÄÑ-
ÆËÕ Í ÓÂÔÍÓÞÕËá, ÔÖÉÇÐËá ËÎË ×ÓÂÅÏÇÐÕÂÙËË 1,2,4-ÕÓËÂÊË-
ÐÑÄÑÅÑ ÙËÍÎÂ. ´ÂÍ, ÓÇÂÍÙËâ 3-ÏÇÕËÎ-1,2,4-ÃÇÐÊÑÕÓËÂÊËÐ-1-ÑÍ-
ÔËÆÂ (16b) Ô ×ÇÐËÎÏÂÅÐËÌÃÓÑÏËÆÑÏ ÒÓËÄÑÆËÕ Í 2-×ÇÐËÎ-
ÂÊÑÂÙÇÕÂÐËÎËÆÖ (157).99

±ÓË ÄÊÂËÏÑÆÇÌÔÕÄËË ×ÇÓÄÇÐÖÎËÐ-1-ÑÍÔËÆÑÄ 158 ÔÑ ÄÕÑ-
ÓËÚÐÞÏË ÂÏËÐÂÏË ÒÓÑËÔØÑÆËÕ ÔÖÉÇÐËÇ ÕÓËÂÊËÐÑÄÑÅÑ ÙËÍÎÂ
Ë ÑÃÓÂÊÑÄÂÐËÇ 2-ÂÏËÐÑ-5,7-ÆËÏÇÕËÎËÏËÆÂÊÑ[4,5-e]ÒËÓËÏË-
ÆËÐ-4,6(5¯,7¯)-ÆËÑÐÑÄ 159. ²ÇÂÍÙËâ àÕÑÅÑ ÉÇ N-ÑÍÔËÆÂ Ô
ÂÏÏËÂÍÑÏ ÒÓËÄÑÆËÕ Í 1,3-ÆËÏÇÕËÎ-5-ËÏËÐÑ-6-ËÊÑÐËÕÓÑÊÑ-
ÖÓÂÙËÎÖ (160).100

1,2,4-´ÓËÂÊËÐ-4-ÑÍÔËÆÞ ÅËÆÓÑÎËÊÖáÕÔâ Ë Ä ÍËÔÎÞØ, Ë Ä
ÑÔÐÑÄÐÞØ ÔÓÇÆÂØ. ¯ÂÒÓËÏÇÓ, ÒÓË ÆÇÌÔÕÄËË ÐÂ 1,2,4-ÕÓË-
ÂÊËÐ-4-ÑÍÔËÆÞ 29 2M ÓÂÔÕÄÑÓÂ K°¯ ÒÓÑËÔØÑÆËÕ ÓÂÔÍÓÞÕËÇ

R1, R2 = H, Me, Et.
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ÕÓËÂÊËÐÑÄÑÅÑ ÙËÍÎÂ Ô ÑÃÓÂÊÑÄÂÐËÇÏ N0-(2-ÅËÆÓÑÍÔËËÏËÐÑ-
àÕËÎËÆÇÐ)ÅËÆÓÂÊËÆÑÄ ÍÂÓÃÑÐÑÄÞØ ÍËÔÎÑÕ 161. ¤ËÆÓÑÎËÊ
4-ÑÍÔËÆÑÄ 29 Ä ÍËÔÎÑÌ ÔÓÇÆÇ ÒÓËÄÑÆËÕ Í ÔÖÉÇÐËá
1,2,4-ÕÓËÂÊËÐÑÄÑÅÑ ÙËÍÎÂ ÆÑ 1,2,3-ÕÓËÂÊÑÎßÐÑÅÑ, Ä ÚÂÔÕÐÑ-
ÔÕË, Í ÑÃÓÂÊÑÄÂÐËá ÔÑÇÆËÐÇÐËâ 162.76

²ÇÂÍÙËâ ×ÇÓÄÇÐÖÎËÐ-4-ÑÍÔËÆÂ 47a Ô ØÎÑÓÑÄÑÆÑÓÑÆÑÏ Ä
àÕÂÐÑÎßÐÑÏ ÓÂÔÕÄÑÓÇ ÒÓËÄÑÆËÕ Í ÓÂÔÍÓÞÕËá ÕÓËÂÊËÐÑÄÑÅÑ
ÙËÍÎÂ Ë ÑÃÓÂÊÑÄÂÐËá 1,3-ÆËÏÇÕËÎ-5-ÐËÕÓÑÊÑ-6-ÅËÆÓÂÊËÐÑ-
ÖÓÂÙËÎÂ 48. ¶ÂÍÕËÚÇÔÍË, àÕÂ ÓÇÂÍÙËâ âÄÎâÇÕÔâ ÑÃÓÂÕÐÑÌ
ÔËÐÕÇÊÖ ×ÇÓÄÇÐÖÎËÐ-4-ÑÍÔËÆÂ.40, 101

£ÊÂËÏÑÆÇÌÔÕÄËÇ ×ÇÓÄÇÐÖÎËÐ-4-ÑÍÔËÆÂ 47a Ô ³¯-ÂÍÕËÄ-
ÐÞÏË ÔÑÇÆËÐÇÐËâÏË ÕÂÍÉÇ ÔÑÒÓÑÄÑÉÆÂÇÕÔâ ÆÇÔÕÓÖÍÙËÇÌ
ÕÓËÂÊËÐÑÄÑÅÑ ÙËÍÎÂ.

£ àÕÑÏ ÔÎÖÚÂÇ ÑÃÓÂÊÖáÕÔâ 1,3-ÆËÏÇÕËÎ-5-ÐËÕÓÑ-
ÊÑ-6-(N0-àÕÇÐ-1-ËÎÅËÆÓÂÊËÐÑ)ÖÓÂÙËÎÞ 163.102 ¡ÐÂÎÑÅËÚÐÑ
ÓÇÂÅËÓÖÇÕ ×ÇÓÄÇÐÖÎËÐ-4-ÑÍÔËÆ 47a Ô ÂÏËÐÂÏË ËÎË ËÐÆÑÎÑÏ.
¯ÖÍÎÇÑ×ËÎßÐÂâ ÂÕÂÍÂ ÔÑÒÓÑÄÑÉÆÂÇÕÔâ ÓÂÔÍÓÞÕËÇÏ
1,2,4-ÕÓËÂÊËÐÑÄÑÅÑ ÙËÍÎÂ Ë ÑÃÓÂÊÑÄÂÐËÇÏ 6-ÂÏËÐÑÏÇÕËÎÇÐ-
ÅËÆÓÂÊËÐÑ-1,3-ÆËÏÇÕËÎ-5-ÐËÕÓÑÊÑÖÓÂÙËÎÑÄ 164 103 ËÎË 1,3-ÆË-
ÏÇÕËÎ-5-ÐËÕÓÑÊÑ-6-[N0-(ËÐÆÑÎ-3-ËÎ)ÏÇÕËÎËÆÇÐÅËÆÓÂÊËÐÑ]ÖÓÂ-
ÙËÎÂ (165).104, 105

£ÊÂËÏÑÆÇÌÔÕÄËÇ 3,6-ÆË×ÇÐËÎ-1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÂ 153 Ô
ÃÇÐÊÑËÎÂÙÇÕÑÐÑÏ Ä ÖÔÎÑÄËâØ ÑÔÐÑÄÐÑÅÑ ÍÂÕÂÎËÊÂ (¥®³°,
NEt3) ÒÓËÄÑÆËÕ Í 1,2,4-ÕÓËÂÊËÐÖ 166 Ë ÃËÔ(1,2,4-ÕÓË-
ÂÊËÐ-5-ËÎ)ÏÇÕÂÐÖ 167.97 ±ÓÑËÊÄÑÆÐÑÇ 1,3-ÆËÏÇÕËÎÖÓÂÙËÎÂ
168, ËÏÇáÜÇÇ ÆÄÂ ÓÇÂÍÙËÑÐÐÑÔÒÑÔÑÃÐÞØ ÙÇÐÕÓÂ, ÓÇÂÅËÓÖÇÕ,
ÒÑ ÆÂÐÐÞÏ ÂÄÕÑÓÑÄ 97, Ô N-ÑÍÔËÆÑÏ 153 ÕÑÎßÍÑ ÒÑ ÖÓÂÙËÎß-
ÐÑÏÖ ×ÓÂÅÏÇÐÕÖ Ô ÑÃÓÂÊÑÄÂÐËÇÏ ÔÑÇÆËÐÇÐËâ 169.

5. ²ÇÂÍÙËË Ô ÆËÇÐÑ×ËÎÂÏË

¯ÂÒÓÂÄÎÇÐËÇ ÄÊÂËÏÑÆÇÌÔÕÄËâ 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ Ô ÆË-
ÇÐÑ×ËÎÂÏË Ä ÊÐÂÚËÕÇÎßÐÑÌ ÔÕÇÒÇÐË ÑÕÎËÚÂÇÕÔâ ÑÕ ÕÂÍÑÄÑÅÑ
ÆÎâ 1,2,4-ÕÓËÂÊËÐÑÄ. ´ÂÍ, 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÞ 147 ÄÞÔÕÖ-
ÒÂáÕ ÍÂÍ 1,3-ÆËÇÐÞ ÎËÛß ÒÓË ÄÊÂËÏÑÆÇÌÔÕÄËË Ô N,N-ÆË-
àÕËÎ-N-(1-ÒÓÑÒËÐËÎ)ÂÏËÐÑÏ. £ ÓÇÊÖÎßÕÂÕÇ àÕÑÌ ÓÇÂÍÙËË
ÒÑÎÖÚÂáÕÔâ 2-R2-5-ÏÇÕËÎ-4-(ÆËÏÇÕËÎÂÏËÐÑ)ÒËÓËÏËÆËÐÞ
170. ±ÓË ÄÊÂËÏÑÆÇÌÔÕÄËË àÕËØ ÉÇ 1,2,4-ÕÓËÂÊËÐ-4-ÑÍÔËÆÑÄ Ô
1-(ÆËÏÇÕËÎÂÏËÐÑ)-1-àÕÑÍÔËàÕËÎÇÐÑÏ ÒÓÑËÔØÑÆËÕ 1,3-ÆËÒÑ-
ÎâÓÐÑÇ ÙËÍÎÑÒÓËÔÑÇÆËÐÇÐËÇ Ô ÑÃÓÂÊÑÄÂÐËÇÏ ÔÑÑÕÄÇÕÔÕÄÖá-
ÜËØ 5-ÏÇÕËÎ-1,2,4-ÕÓËÂÊËÐÑÄ 171.85

²ÇÂÍÙËâ ÐÇÊÂÏÇÜÇÐÐÑÅÑ Ä ÒÑÎÑÉÇÐËÇ 3 ×ÇÓÄÇÐÖ-
ÎËÐ-4-ÑÍÔËÆÂ 47a Ô ÆËÏÇÕËÎÑÄÞÏ à×ËÓÑÏ ÂÙÇÕËÎÇÐÆËÍÂÓÃÑ-
ÐÑÄÑÌ ÍËÔÎÑÕÞ Ä ÓÂÊÎËÚÐÞØ ÓÂÔÕÄÑÓËÕÇÎâØ ÒÓËÄÑÆËÕ Í
ÔÑÇÆËÐÇÐËâÏ 172 ë 174. ¦ÔÎË Ä ÍÂÚÇÔÕÄÇ ÓÇÂÅÇÐÕÂ ËÔÒÑÎßÊÑ-
ÄÂÕß ÏÇÕËÎÑÄÞÌ à×ËÓ ÒÓÑÒËÐÑÄÑÌ ÍËÔÎÑÕÞ, ÕÑ ÑÃÓÂÊÖÇÕÔâ
6-×ÑÓÏËÎ-7-(ÏÇÕÑÍÔËÍÂÓÃÑÐËÎ)-1,3-ÆËÏÇÕËÎÒËÓÓÑÎÑ[3,2-d]ÒË-
ÓËÏËÆËÐ-2,4(1¯,3¯)-ÆËÑÐ 175.
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¡ÐÂÎÑÅËÚÐÂâ ÓÇÂÍÙËâ ×ÇÓÄÇÐÖÎËÐ-4-ÑÍÔËÆÑÄ 47 (R=Me,
Et, Ph), ÊÂÏÇÜÇÐÐÞØ Ä ÒÑÎÑÉÇÐËÇ 3 Ô à×ËÓÂÏË ÂÙÇÕËÎÇÐÍÂÓ-
ÃÑÐÑÄÞØ ÍËÔÎÑÕ ÒÓËÄÑÆËÕ Í ÔÑÇÆËÐÇÐËâÏ 176. £ÊÂËÏÑÆÇÌ-
ÔÕÄËÇ ×ÇÓÄÇÐÖÎËÐ-4-ÑÍÔËÆÑÄ 47 Ô àÕËÎÑÄÞÏ à×ËÓÑÏ ×ÇÐËÎ-
ÒÓÑÒËÐÑÄÑÌ ÍËÔÎÑÕÞ ÕÂÍÉÇ ÒÓÑËÔØÑÆËÕ ÒÑ ÑÒËÔÂÐÐÑÌ ÄÞÛÇ
ÔØÇÏÇ Ë Ä ÊÂÄËÔËÏÑÔÕË ÑÕ ÐÂÎËÚËâ ÊÂÏÇÔÕËÕÇÎâ Ä ÒÑÎÑÉÇÐËË 3
ÒÓËÄÑÆËÕ Í 6-ÃÇÐÊÑËÎ- ËÎË 6-R-5-ÃÇÐÊÑËÎ-7-(àÕÑÍÔËÍÂÓÃÑ-
ÐËÎ)-1,3-ÆËÏÇÕËÎÒËÓÓÑÎÑ[3,2-d]ÒËÓËÏËÆËÐ-2,4(1¯,3¯)-ÆËÑ-
ÐÂÏ 177 Ë 178 ÔÑÑÕÄÇÕÔÕÄÇÐÐÑ.106, 107

V. ©ÂÍÎáÚÇÐËÇ
®ÐÑÅÑÑÃÓÂÊËÇ ÏÇÕÑÆÑÄ ÔËÐÕÇÊÂ, Â ÕÂÍÉÇ ÆÂÎßÐÇÌÛËØ ÒÖÕÇÌ
ÒÓÇÄÓÂÜÇÐËÌ 1,2,4-ÕÓËÂÊËÐ-N-ÑÍÔËÆÑÄ ÆÇÎÂÇÕ àÕË ÔÑÇÆËÐÇÐËâ
ÒÇÓÔÒÇÍÕËÄÐÞÏË ÆÎâ ÒÑÎÖÚÇÐËâ ÐÑÄÞØ 1,2,4-ÕÓËÂÊËÐÑÄ,
ÔÑÆÇÓÉÂÜËØ ËÎË ÐÇ ÔÑÆÇÓÉÂÜËØ N-ÑÍÔËÆÐÖá ÅÓÖÒÒÖ.
®ÇÕÑÆÞ ÒÓâÏÑÌ ×ÖÐÍÙËÑÐÂÎËÊÂÙËË ÐÇÊÂÏÇÜÇÐÐÞØ ÕÓËÂÊË-
ÐÑÄ (SNH-ÒÓÑÙÇÔÔÞ), Â ÕÂÍÉÇ ËØ ÕÓÂÐÔ×ÑÓÏÂÙËË ÒÑÆ ÆÇÌ-
ÔÕÄËÇÏ ÐÖÍÎÇÑ×ËÎßÐÞØ ÂÅÇÐÕÑÄ Ë ÆËÇÐÑ×ËÎÑÄ, ÄÇÆÖÜËÇ Í
ÂÊÂÒÖÓËÐÂÏ, ÒÓÇÆÔÕÂÄÎâáÕ ÃÇÔÔÒÑÓÐÞÌ ËÐÕÇÓÇÔ ÆÎâ ÔËÐÕÇÊÂ
ÐÑÄÞØ ÃËÑÎÑÅËÚÇÔÍË ÂÍÕËÄÐÞØ ÔÑÇÆËÐÇÐËÌ.

°ÃÊÑÓ ÐÂÒËÔÂÐ ÒÓË ×ËÐÂÐÔÑÄÑÌ ÒÑÆÆÇÓÉÍÇ ²ÑÔÔËÌÔÍÑÅÑ
×ÑÐÆÂ ×ÖÐÆÂÏÇÐÕÂÎßÐÞØ ËÔÔÎÇÆÑÄÂÐËÌ (ÒÓÑÇÍÕå96-33412Â).
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1,2,4-TRIAZINE N-OXIDES AND THEIR ANNELATED DERIVATIVES

D.N.Kozhevnikov, V.L.Rusinov, O.N.Chupakhin
Urals State Technical University
19, Ul. Mira, 620002 Ekaterinburg, Russian Federation, Fax +7(343)274 ë 0458

Review deals with synthesis and properties of 1,2,4-triazine N-oxides and their annelated derivatives.
Methods for introduction of N-oxide groups into 1,2,4-triazine ring by direct oxidation as well as
cyclisation with participation of nitro, nitroso and isonitroso groups are surveyed. Interaction of 1,2,4-
triazineN-oxides with electrophiles, nucleophiles and dienophiles is discussed. Effect ofN-oxide group on
chemical shifts in NMR 1H, 13C, 15N spectra and features of 1,2,4-triazine N-oxides decomposition in
mass spectra are analysed.
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