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Ã³äðàçîíè 1,4-áåíçîõ³íîíó, ÿê³ ïðîÿâëÿþòü øèðîêèé ñïåêòð á³îëîã³÷íèõ àêòèâíî-
ñòåé, ìîæóòü áóòè ñèíòåçîâàí³ â ðåàêö³ÿõ 4-{[(àðèëñóëüôîí³ë)îêñè]³ì³íî}öèêëîãåê-
ñà-2,5-ä³ºí-1-îí³â àáî N-(4-îêñîöèêëîãåêñà-2,5-ä³ºí-1-³ë³äåí)àðèëñóëüôîíàì³ä³â ç
N-çàì³ùåíèìè ã³äðàçèíàìè. Â ðåçóëüòàò³ ðåàêö³¿ 2,6-äèçàì³ùåíèõ 4-{[(òîë³ë(ìåòà-
í)ñóëüôîí³ë)îêñè]³ì³íî}öèêëîãåêñà-2,5-ä³ºí-1-îí³â ç àðî¿ëã³äðàçèäàìè îäåðæàíî
N’-(3,5-ä³àëê³ë-4-îêñîöèêëîãåêñà-2,5-ä³ºí-1-³ë³äåí)àðî¿ëã³äðàçèäè, ÿê³ ìîæóòü áóòè
îäåðæàí³ çóñòð³÷íèì ñèíòåçîì – â ðåçóëüòàò³ ðåàêö³¿ N-(3,5-ä³àëê³ë-4-îêñîöèêëî-
ãåêñà-2,5-ä³ºí-1-³ë³äåí)àðèëñóëüôîíàì³ä³â ç àðî¿ëã³äðàçèäàìè. Â ðåçóëüòàò³ ðåàêö³¿
4-{[(òîë³ë(ìåòàí)ñóëüôîí³ë)îêñè]³ì³íî}öèêëîãåêñà-2,5-ä³ºí-1-îí³â ç ôåí³ëã³äðàçè-
íîì âèä³ëåíî ñò³éêè 4-ãèäðîêñèàí³ë³í³óì òîë³ë(ìåòàí)ñóëüôîíàòè, áóäîâó ÿêèõ
ï³äòâåðäæåíî äàíèìè ðåíòãåíîñòðóêòóðíîãî àíàë³çó. Âèñëîâëåíî ïðèïóùåííÿ, ùî
íà ïåðøîìó åòàï³ ðåàêö³¿ 4-{[(òîë³ë(ìåòàí)ñóëüôîí³ë)îêñè]³ì³íî}öèêëîãåêñà-2,5-ä³ºí-
1-îí³â ç ã³äðàçèíàìè ïåðåá³ãàº ðîçðèâ çâ’ÿçêó N–O âèõ³äíîãî 4-(îêñ³³ì³íî)öèêëî-
ãåêñà-2,5-ä³ºí-1-îíó ç óòâîðåííÿì ñóëüôîêèñëîòè ³ â³äïîâ³äíîãî õ³íîí³ì³íó. Îñ-
òàíí³é â óìîâàõ ðåàêö³¿ ìîæå àáî â³äíîâëþâàòèñÿ äî â³äïîâ³äíîãî àì³íîôåíîëó, àáî
ðåàãóâàòè ç íàäëèøêîì N-çàì³ùåíîãî ã³äðàçèíó ç óòâîðåííÿì â³äïîâ³äíîãî ã³äðà-
çèäó. Óòâîðåííþ N’-(4-îêñîöèêëîãåêñà-2,5-ä³ºí-1-³ë³äåí)àðî¿ã³äðàçèä³â ñïðèÿº
ìåíøà îñíîâí³ñòü ã³äðàçèäó ³ ìåíøèé îêèñíî-â³äíîâíèé ïîòåíö³àë õ³íîí³ì³íó.

Êëþ÷îâ³ ñëîâà: ôåí³ëã³äðàçèí, àðî¿ëã³äðàçèä, 4-(ã³äðîêñ³³ì³íî)öèêëîãåêñà-2,5-ä³ºí-
1-îí, õ³íîíîêñèì, ã³äðàçîí 1,4-áåíçîõ³íîíó.
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Âñòóï

Ñïîëóêè, ùî ì³ñòÿòü â ñâî¿é ñòðóêòóð³ ôðàã-
ìåíò 4-³ì³íîöèêëîãåêñà-2,5-ä³ºí-1-îíó, â³äíî-
ñÿòüñÿ äî âåëèêîãî êëàñó õ³íî¿äíèõ ñïîëóê. Âîíè
ÿâëÿþòüñÿ ãàðíèìè ñèíòîíàìè äëÿ ñèíòåçó íà
¿õ îñíîâ³ íîâèõ ïîõ³äíèõ, ÿê³ ìîæóòü ïðîÿâëÿòè
âèñîêó á³îëîã³÷íó àêòèâí³ñòü. Âæå òðèâàëèé ÷àñ
ïðèâåðòàº óâàãó âçàºìîä³ÿ õ³íî¿äíèõ ñïîëóê ³ç
ð³çíèìè N-íóêëåîô³ëàìè, çîêðåìà, çàì³ùåíèìè
ã³äðàçèíàìè [1–4], â ðåçóëüòàò³ ÿêîãî ìîæíà îò-
ðèìàòè ã³äðàçîíè, ÿê³ ïðîÿâëÿþòü ð³çíîìàí³òí³
á³îëîã³÷í³ âëàñòèâîñò³, âêëþ÷àþ÷è àíòèáàêòåð³-
àëüí³, ïðîòèãðèáêîâ³, ïðîòèòóáåðêóëüîçí³ [5,6],
ôîòîçàõèñí³ [7], àíòèîêñèäàíòí³ [8], ïðîòèðàêîâ³
[7,9,10] òà ïðîòèçàïàëüí³ [11].

Ðàí³øå â ðåçóëüòàò³ ðåàêö³¿ Î-çàì³ùåíèõ
ïîõ³äíèõ 4-(ã³äðîêñ³³ì³íî)öèêëîãåêñà-2,5-ä³ºí-1-
îíó ³ç àðî¿ëã³äðàçèäàìè îäåðæàíî ïðîäóêòè, ùî
óòâîðþþòüñÿ øëÿõîì ïðèºäíàííÿ ã³äðàçèíó çà
êàðáîí³ëüíîþ ãðóïîþ õ³íîíîêñèìó [4,10]. Àâòî-
ðè ðîáîòè [12] îäåðæàëè ïðîäóêòè ïðèºäíàííÿ
àðèë- ³ àðî¿ëã³äðàçèä³â çà çâ’ÿçêîì C=N Î-àðèë-
ñóëüôîíàò³â ìîíîîêñèì³â 9,10-ôåíàíòðåíõ³íî-
íó. Ïðèºäíàííÿ ã³äðàçèí³â çà çâ’ÿçêîì C=N
õ³íî¿äíîãî ÿäðà ñïîñòåð³ãàºòüñÿ òàêîæ â ðåàêö³-
ÿõ ç N-çàì³ùåíèìè ïîõ³äíèìè 1,4-áåíçîõ³íîí-
ìîí³ì³íó [1,2] àáî ïðè òðèâàëîìó êèï’ÿò³íí³ â
³çîïðàïàíîë³ àðî¿ëã³äðàçèäó ³ Î-çàì³ùåíèõ ïî-
õ³äíèõ 4-(ã³äðîêñ³³ì³íî)öèêëîãåêñà-2,5-ä³ºí-1-
îíó ïðè íàÿâíîñò³ îá’ºìíèõ çàì³ñíèê³â ó ïîëî-
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æåííÿõ 2 ³ 6 õ³íî¿äíîãî ÿäðà [1]. Â îñòàííüîìó
âèïàäêó áóëî îäåðæàíî ëèøå ñë³äè ïðîäóêò³â
ðåàêö³¿. Äîêëàäíî âçàºìîä³þ Î-çàì³ùåíèõ ïî-
õ³äíèõ 4-(ã³äðîêñ³³ì³íî)öèêëîãåêñà-2,5-ä³ºí-1-
îíó ³ç çàì³ùåíèìè ã³äðàçèíàìè ùå íå äîñë³äæó-
âàëè.

Ìåòîþ äàíî¿ ðîáîòè ÿâëÿºòüñÿ âèÿâëåííÿ
çàêîíîì³ðíîñòåé âçàºìîä³¿ Î-çàì³ùåíèõ ïî-
õ³äíèõ 4-(ã³äðîêñ³³ì³íî)öèêëîãåêñà-2,5-ä³ºí-1-
îíó ³ç àðèë-, àðî¿ë- ³ àðèëñóëüôîí³ëã³äðàçèíà-
ìè.

Åêñïåðèìåíòàëüíà ÷àñòèíà

Ñïåêòðè 1Í ßÌÐ îòðèìàíî íà ñïåêòðîìåòð³
Varian VXR-300 ³ç ðîáî÷îþ ÷àñòîòîþ 300 ÌÃö
â³äíîñíî ÒÌÑ: äëÿ ñïîëóê 3a–h, 4a–g, 9a–e – â
ÄÌÑÎ-d6, äëÿ ñïîëóê 1a, i, j – â CDCl3. ²× ñïåê-
òðè ñïîëóê îòðèìàíî íà ñïåêòðîìåòð³ Vertex-70:
äëÿ ñïîëóê 3a–h – â òàáëåòêàõ KBr, äëÿ ñïîëóê
1a, i, j – â ðîç÷èí³ CHCl3. Àíàë³ç ÷èñòîòè âèõ³ä-
íèõ ñïîëóê ³ ïðîäóêò³â ðåàêö³é âèêîíóâàëè ìå-
òîäîì ÒØÕ íà ïëàñòèíàõ Silufol UV-254. ßê
ðîç÷èííèêè âèêîðèñòîâóâàëè ïðîïàí-2-îí, ÿê
åëþåíò – ñèñòåìó ðîç÷èííèê³â ìåòàíîë–òðèõ-
ëîðìåòàí, 10:1. Ïðîÿâ ÓÔ-ñâ³òëîì.

Êðèñòàëè ñïîëóêè 3g (C10H16NO+, C7H7O3S–)
(M=337,42 ã/ìîëü): ìîíîêë³ííà ñèíãîí³ÿ, ïðîñòî-
ðîâà ãðóïà Ð21/n, a=6,6768(5) Å, b=17,053(1) Å,
c=15,5807(9) Å, =90,719(6)0, V=1773,9(2) Å3,
Z=4, T=294 K, (MoK)=0,201 ìì–1, Dîá÷=
=1,263 ã/ñì3, âèì³ðÿíî 11348 â³äáèòò³â, 3114 íå-
çàëåæíèõ (Rint=0,041). Ê³íöåâ³ çíà÷åííÿ äëÿ
R1=0,038 (äëÿ â³äáèòò³â ç ³íòåíñèâí³ñòþ I>2(I))
òà wR2=0,101 (äëÿ âñ³õ â³äáèòò³â), S=0,890.

Êðèñòàëè ñïîëóê 5b òà 7b (C7H10N2O2S,
C7H8O3S) (M=358,42 ã/ìîëü): ìîíîêë³ííà ñèí-
ãîí³ÿ, ïðîñòîðîâà ãðóïà Ð21/c, a=5,2370(8) Å,
b=19,732(2) Å, c=15,757(2) Å, =90,717(13)0,
V=1628,1(4) Å3, Z=4, T=294 K, (MoK)=0,353 ìì–1,
Dîá÷=1,462 ã/ñì3, âèì³ðÿíî 11259 â³äáèòò³â, 2864
íåçàëåæíèõ (Rint=0,077). Ê³íöåâ³ çíà÷åííÿ äëÿ
R1=0,064 (äëÿ â³äáèòò³â ç ³íòåíñèâí³ñòþ I>2(I))
òà wR2=0,175 (äëÿ âñ³õ â³äáèòò³â), S=0,941.

Ðåíòãåíîñòðóêòóðíèé àíàë³ç (ÐÑÀ) âèêîíà-
íî çà äîïîìîãîþ äèôðàêòîìåòðà «Xcalibur-3»
(MoK âèïðîì³íþâàííÿ, ÑÑD-äåòåêòîð, ãðàô³-
òîâèé ìîíîõðîìàòîð, -ñêàíóâàííÿ). Ñòðóêòó-
ðè ðîçøèôðîâàíî ïðÿìèì ìåòîäîì ³ óòî÷íåíî
ïî F2 ïîâíîìàòð³÷íèì ÌÍÊ â àí³çîòðîïíîìó
íàáëèæåíí³ äëÿ íåâîäíåâèõ àòîì³â â êîìïëåêñ³
ïðîãðàì SHELXTL [13]. Ïîëîæåííÿ àòîì³â âîä-
íþ îòðèìàíî ç êàðòè åëåêòðîííî¿ ãóñòèíè òà
óòî÷íåíî ç âèêîðèñòàííÿì ìîäåë³ «âåðøíèêà»
Uiso=1,2Ueq. Àòîìè âîäíþ ïðîòîíîâàíî¿ àì³íî-
ãðóïè òà ã³äðîêñèëüíî¿ ãðóïè â ñòðóêòóð³ 3g óòî-

÷íåíî â ³çîòðîïíîìó íàáëèæåíí³. Êîîðäèíàòè
àòîì³â, à òàêîæ ïîâí³ òàáëèö³ äîâæèí çâ’ÿçê³â ³
âàëåíòíèõ êóò³â äåïîíîâàíî äî Êåìáðèäæñüêî-
ãî áàíêó êðèñòàëîãðàô³÷íèõ äàíèõ (fax: +44-1223-
336033; e-mail: deposit@ccdc.cam.ac.uk) òà äîñ-
òóïí³ ³ç çàçíà÷åííÿì íîìåðó CCDC 2045113 äëÿ
ñòðóêòóðè 3g òà CCDC 2045114 äëÿ ñòðóêòóðè
5b–7b.

Ñïîëóêè 1b–h, k–m îäåðæàíî çà ìåòîäè-
êîþ [14] â ðåçóëüòàò³ ðåàêö³¿ â³äïîâ³äíîãî
4-(ã³äðîêñ³³ì³íî)öèêëîãåêñà-2,5-ä³ºí-1-îíó ³ç
4-ìåòèëáåíçåí-1-ñóëüôîí³ë õëîðèäîì çà ïðèñóò-
íîñò³ N,N-ä³åòèëåòàíàì³íó.

Ñèíòåç 4-{[(ìåòàíñóëüôîí³ë)îêñè]³ì³íî}öèê-
ëîãåêñà-2,5-ä³ºí-1-îí³â 1a, i, j

5 ììîëü â³äïîâ³äíîãî 4-(ã³äðîêñ³³ì³íî)öèê-
ëîãåêñà-2,5-ä³ºí-1-îíó ðîç÷èíÿëè ó 20 ìë åòîê-
ñ³åòàíó, äîäàâàëè 0,57 ã (5 ììîëü) ìåòàíñóëü-
ôîí³ë õëîðèäó, îõîëîäæóâàëè äî –100Ñ ³ êðàï-
ëÿìè äîäàâàëè 0,51 ã (5 ììîëü) N,N-ä³åòèëåòà-
íàì³íó. Îñàä â³äô³ëüòðîâóâàëè, ïðîìèâàëè âî-
äîþ ³ ïåðåêðèñòàë³çîâóâàëè ç ëüîäÿíî¿ åòàíîâî¿
êèñëîòè.

4-{[(Ìåòàíñóëüôîí³ë)îêñè]³ì³íî}-2,3-äèìå-
òèëöèêëîãåêñà-2,5-ä³ºí-1-îí 1a

Âèõ³ä 85%, Tïë. 117–1190Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 2,05 ñ (3Í, Ìå2), 2,24 ñ (3Í, Ìå3), 3,28 ñ
(3Í, ÌåSO2), 6,54 ä (1Í, Í6, J6,5 9,9 Ãö), 7,61 ä
(1Í, Í5, J6,5 9,9 Ãö). Çíàéäåíî, %: N 6,07; S 13,88.
C9H11NO4S. Ðîçðàõîâàíî, %: N 6,11, S 13,99.

4-{[(Ìåòàíñóëüôîí³ë)îêñè]³ì³íî}-2,6-äèìå-
òèëöèêëîãåêñà-2,5-ä³ºí-1-îí 1i

Âèõ³ä 86%, Tïë. 103–1040Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 2,05 ñ (3Í, Ìå2), 2,08 ñ (3Í, Ìå6), 3,24 ñ
(3Í, ÌåSO2), 6,98 ðîç.ñ (1Í, Í3), 7,43 ðîç.ñ (1Í,
Í5). Çíàéäåíî, %: N 6,05; S 13,92. C9H11NO4S.
Ðîçðàõîâàíî, %: N 6,11, S 13,99.

4-{[(Ìåòàíñóëüôîí³ë)îêñè]³ì³íî}-2,6-äè(ïðî-
ïàí-2-³ë)öèêëîãåêñà-2,5-ä³ºí-1-îí 1j

Âèõ³ä 80%, Tïë. 92–930Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 1,12 ä (6Í, i-Pr2, J 6,9 Ãö), 1,13 ä (6Í, i-
Pr6, J 6,0 Ãö), 3,26 ñ (3Í, ÌåSO2), 3,01–3,13 ì
(2Í, i-Pr2,6), 6,91 ðîç.ñ (1Í, Í3), 7,31 ðîç.ñ (1Í,
Í5). Çíàéäåíî, %: N 4,87; S 11,21. C13H19NO4S.
Ðîçðàõîâàíî, %: N 4,91, S 11,24.

Ðåàêö³ÿ 4-{[(4-òîë³ë(ìåòàí)ñóëüôîí³ë)îêñè-
]³ì³íî}öèêëîãåêñà-2,5-ä³ºí-1-îí³â 1a–m ³ç ôåí³ëã³-
äðàçèíîì 2

À) Äî ðîç÷èíó 2 ììîëü 4-(ã³äðîêñ³³ì³íî)-
öèêëîãåêñà-2,5-ä³ºí-1-îíó 1a–m â 20 ìë àöåòî-
í³òðèëó çà ê³ìíàòíî¿ òåìïåðàòóðè äîäàâàëè êðàï-
ëÿìè 0,43 ã (4 ììîëü) ôåí³ëã³äðàçèíó 2. Ïî÷è-
íàëîñÿ áóðõëèâå âèä³ëåííÿ ãàçó. ßêùî ãàç íå âè-
ä³ëÿâñÿ çà ê³ìíàòíî¿ òåìïåðàòóðè, ðåàêö³éíó
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ñóì³ø íàãð³âàëè äî êèï³ííÿ.
Ó âèïàäêó âèõ³äíèõ ñïîëóê 1a–h ïðîòÿãîì

1–30 õâ óòâîðþâàâñÿ áåçáàðâíèé îñàä, ÿêèé
â³äô³ëüòðîâóâàëè ³ ïåðåêðèñòàë³çîâóâàëè ç àöå-
òîí³òðèëó àáî ãåêñàíó.

Ó âèïàäêó âèõ³äíèõ ñïîëóê 1i–m ãàç íå
âèä³ëÿâñÿ íàâ³òü ïðè òðèâàëîìó êèï’ÿò³íí³. ×å-
ðåç äåê³ëüêà ãîäèí îñàä, ùî óòâîðþâàâñÿ,
â³äô³ëüòðîâóâàëè ³ ñóøèëè.

Á) Ðîç÷èí 2 ììîëü 4-(ã³äðîêñ³³ì³íî)öèêëî-
ãåêñà-2,5-ä³ºí-1-îíó 1a–m â 20 ìë åòàíîâî¿ êèñ-
ëîòè íàãð³âàëè äî êèï³ííÿ, äîäàâàëè êðàïëÿìè
0,43 ã (4 ììîëü) ôåí³ëã³äðàçèíó 2.

Ó âèïàäêó âèõ³äíèõ ñïîëóê 1a–h ïî÷èíà-
ëîñÿ áóðõëèâå âèä³ëåííÿ ãàçó. ×åðåç 2 ãîä äîäà-
âàëè âîäó. ×åðåç äîáó â³äô³ëüòðîâóâàëè ñâ³òëèé
îñàä ³ ïåðåêðèñòàë³çîâóâàëè éîãî ³ç ñóì³ø³ ðîç-
÷èííèê³â áåíçèí–ïðîïàí-2-îë. Äî ô³ëüòðàòó
äîäàâàëè âîäó. Îñàä â³äô³ëüòðîâóâàëè ³ ïåðåêðè-
ñòàë³çîâóâàëè ³ç åòàíîâî¿ êèñëîòè.

Ó âèïàäêó âèõ³äíèõ ñïîëóê 1i–m ãàç íå
âèä³ëÿâñÿ íàâ³òü ïðè òðèâàëîìó êèï’ÿò³íí³. ×å-
ðåç äåê³ëüêà ãîäèí îñàä, ùî óòâîðþâàâñÿ,
â³äô³ëüòðîâóâàëè ³ ïåðåêðèñòàë³çîâóâàëè ³ç àöå-
òîí³òðèëó.

4-Ã³äðîêñè-2,3-äèìåòèëàí³ë³í³óì ìåòàíñóëü-
ôîíàò 3a

Âèõ³ä 48%, Tïë. 262–2640Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 1,13 ä (6Í, i-Pr, J 6,9 Ãö), 2,07 c (Me5),
2,28 ñ (3Í, Me), 2,89–3,05 ì (1Í, ³-Pr), 6,79 ñ
(1Í, Í6), 6,99 ñ (1Í, Í3), 7,11–7,48 ä.ä (4Í, 4-
ÌåÑ6Í4, J 8,1 Ãö), 9,59 ðîç.ñ (3H, NH3

+), 9,60
ðîç.ñ (1Í, ÎÍ). Çíàéäåíî, %: N 6,03; S 13,78.
C9H15NO4S. Ðîçðàõîâàíî, %: N 6,00, S 13,75.

4-Ã³äðîêñ³àí³ë³í³óì 4-ìåòèëáåíçåí-1-ñóëüôî-
íàò 3b

Âèõ³ä 45%, Tïë. 240–2410Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 2,92 ñ (3Í, Me), 7,13–7,49 ä.ä (4Í, 4-
ÌåÑ6Í4, J 8,1 Ãö), 6,84 ä (2Í, Í3,5, J 8,7 Ãö), 7,16
ä (2Í, Í2,6, J 8,7 Ãö), 9,71 ðîç.ñ (3H, NH3

+), 9,84
ðîç.ñ (1Í, ÎÍ). Çíàéäåíî, %: N 4,91; S 11,36.
C13H15NO4S. Ðîçðàõîâàíî, %: N 4,98, S 11,40.

4-Ã³äðîêñè-3-ìåòèëàí³ë³í³óì 4-ìåòèëáåíçåí-
1-ñóëüôîíàò 3c

Âèõ³ä 53%, Tïë. 204–2060Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 2,15 ñ (3Í, Ìå3), 2,31 ñ (3Í, Me), 6,88 ä
(1Í, Í5, J6,5 8,4 Ãö), 6,99–7,04 ä.ä (1Í, Í6, J6,2 2,1
Ãö), 7,32 ðîç.ñ (1Í, Í2), 7,14–7,50 ä.ä (4Í, 4-
ÌåÑ6Í4, J 7,5 Ãö), 9,66 ðîç.ñ (3H, NH3

+), 9,74
ðîç.ñ (1Í, ÎÍ). Çíàéäåíî, %: N 4,67; S 10,82.
C14H17NO4S. Ðîçðàõîâàíî, %: N 4,74, S 10,86.

4-Ã³äðîêñè-2-ìåòèëàí³ë³í³óì 4-ìåòèëáåíçåí-

1-ñóëüôîíàò 3d
Âèõ³ä 55%, Tïë. 196–1970Ñ. Ñïåêòð ßÌÐ 1Í,

, ì.÷.: 2,23 ñ (3Í, Ìå2), 2,30 ñ (3Í, Me), 6,66–
6,69 ä.ä (1Í, Í5, J6,5 9 Ãö, J5,3 2,1 Ãö), 6,72 ä (1Í,
Í3), 7,17 ä (1Í, Í6), 7,13–7,50 ä.ä (4Í, 4-ÌåÑ6Í4,
J 8,1 Ãö), 9,61 ðîç.ñ (3H, NH3

+), 9,71 ðîç.ñ (1Í,
ÎÍ). Çíàéäåíî, %: N 4,69; S 10,91. C14H17NO4S.
Ðîçðàõîâàíî, %: N 4,74, S 10,86.

4-Ã³äðîêñè-2,3-äèìåòèëàí³ë³í³óì 4-ìåòèëáåí-
çåí-1-ñóëüôîíàò 3e

Âèõ³ä 68%, Tïë. 205–2070Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 2,09 ñ (3Í, Ìå3), 2,23 ñ (3Í, Ìå2), 2,30 ñ
(3Í, Me), 6,73 ä (1Í, Í5, J6,5 9 Ãö), 7,03 ä (1Í,
Í6, J6,5 9 Ãö), 7,13–7,50 ä.ä (4Í, 4-ÌåÑ6Í4, J 8,1
Ãö), 9,60 ðîç.ñ (3H, NH3

+), 9,68 ðîç.ñ (1Í, ÎÍ).
Çíàéäåíî, %: N 4,52; S 10,31. C15H19NO4S. Ðîç-
ðàõîâàíî, %: N 4,53, S 10,36.

4-Ã³äðîêñè-2,5-äèìåòèëàí³ë³í³óì 4-ìåòèëáåí-
çåí-1-ñóëüôîíàò 3f

Âèõ³ä 70%, Tïë. 275–2760Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 2,09 ñ (3Í, Ìå5), 2,20 ñ (3Í, Ìå2), 2,30 ñ
(3Í, Me), 6,71 ñ (1Í, Í3), 7,04 ñ (1Í, Í6), 7,13–
7,50 ä.ä (4Í, 4-ÌåÑ6Í4, J 8,4 Ãö), 9,59 ðîç.ñ (3H,
NH3

+), 9,60 ðîç.ñ (1Í, ÎÍ). Çíàéäåíî, %: N 4,56;
S 10,28. C15H19NO4S. Ðîçðàõîâàíî, %: N 4,53, S
10,36.

4-Ã³äðîêñè-5-ìåòèë-2-(ïðîïàí-2-³ë)àí³ë³í³óì
4-ìåòèëáåíçåí-1-ñóëüôîíàò 3g

Âèõ³ä 40%, Tïë. 249–2510Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 1,13 ä (6Í, i-Pr, J 6,9 Ãö), 2,07 c (Me5),
2,28 ñ (3Í, Me), 2,89–3,05 ì (1Í, ³-Pr), 6,79 ñ
(1Í, Í6), 6,99 ñ (1Í, Í3), 7,11–7,48 ä.ä (4Í, 4-
ÌåÑ6Í4, J 8,1 Ãö), 9,59 ðîç.ñ (3H, NH3

+), 9,60
ðîç.ñ (1Í, ÎÍ). Çíàéäåíî, %: N 4,10; S 9,46.
C17H23NO4S. Ðîçðàõîâàíî, %: N 4,15, S 9,50.

4-Ã³äðîêñè-2,6-äèìåòèëàí³ë³í³óì 4-ìåòèëáåí-
çåí-1-ñóëüôîíàò 3h

Âèõ³ä 35%, Tïë. 229–2320Ñ. Ñïåêòð ßÌÐ 1Í,
, ì.÷.: 2,29 ñ (6Í, Ìå2,6), 2,25 ñ (3Í, Me), 6,95 ñ
(1Í, Í3), 7,29 ñ (1Í, Í5), 7,13–7,48 ä.ä (4Í, 4-
ÌåÑ6Í4, J 8,1 Ãö), 9,26 ðîç.ñ (3H, NH3

+), 9,57
ðîç.ñ (1Í, ÎÍ). Çíàéäåíî, %: N 4,57; S 10,32.
C15H19NO4S. Ðîçðàõîâàíî, %: N 4,53, S 10,36.

Ðåàêö³ÿ 4-{[(4-òîë³ë(ìåòàí)ñóëüôîí³ë)îêñè-
]³ì³íî}öèêëîãåêñà-2,5-ä³ºí-1-îí³â 1a–h ç àðèëñóëü-
ôîíîã³äðàçèäàìè 7a–c

Äî ðîç÷èíó 2 ììîëü 4-(ã³äðîêñ³³ì³íî)öèê-
ëîãåêñà-2,5-ä³ºí-1-îíó 1a–h â 20 ìë àöåòîí³ò-
ðèëó äîäàâàëè 4 ììîëü àðèëñóëüôîíîã³äðàçèäó
7a–c. Ðåàêö³éíó ñóì³ø êèï’ÿòèëè äî óòâîðåííÿ
îñàäó. Îñàä â³äô³ëüòðîâóâàëè ³ ïåðåêðèñòàë³çî-
âóâàëè ³ç àöåòîí³òðèëó.

Ðåàêö³ÿ 4-{[(4-òîë³ë(ìåòàí)ñóëüôîí³ë)îêñè]-
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³ì³íî}öèêëîãåêñà-2,5-ä³ºí-1-îí³â 1a–m ç àðî¿ëã³ä-
ðàçèäàìè 8a–c

Äî ðîç÷èíó 2 ììîëü ñïîëóê 1a–m â 20 ìë
àáñîëþòíîãî åòèëîâîãî ñïèðòó äîäàâàëè 6 ììîëü
àðî¿ëã³äðàçèä³â 8a–c ³ êèï’ÿòèëè ïðîòÿãîì 6–
12 ãîä. Ï³ñëÿ îõîëîäæåííÿ ³ óïàðþâàííÿ ðîç-
÷èííèêà âèïàäàâ æîâòèé îñàä ñïîëóê 9a–e äëÿ
âèõ³äíèõ ñïîëóê 1i–m, áåçáàðâíèé îñàä – ó âè-
ïàäêó ñïîëóê 1a–h. Îñàä â³äô³ëüòðîâóâàëè ³ ïå-
ðåêðèñòàë³çîâóâàëè ç åòèëîâîãî ñïèðòó.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Â ðåàêö³¿ ç ôåí³ëã³äðàçèíîì, ÿêó ïðîâîäè-
ëè ç³ ñï³ââ³äíîøåííÿì âèõ³äíèõ ñïîëóê 1:2 â
àöåòîí³òðèë³ ³ åòàíîâ³é êèñëîò³, ÿê âèõ³äí³ ñïî-
ëóêè âèêîðèñòîâóâàëè 4-{[(4-òîë³ë(ìåòàí)ñóëü-
ôîí³ë)îêñè]³ì³íî}öèêëîãåêñà-2,5-ä³ºí-1-îíè 1a–
m ç ð³çíèìè çàì³ñíèêàìè ó õ³íî¿äíîìó ÿäð³.

Â ðåçóëüòàò³ ðåàêö³¿ ñïîëóê 1a–h ç ôåí³ëã³-
äðàçèíîì 2 â àöåòîí³òðèë³ (ìåòîäèêà À), ÿêà ñóï-
ðîâîäæóâàëàñÿ áóðõëèâèì âèä³ëåííÿì ãàçó, íà
â³äì³íó â³ä äàíèõ ðîáîòè [12], íàì íå âäàëîñÿ
îäåðæàòè ã³äðàçîíè 1,4-áåíçîõ³íîíó, àëå áóëè
âèä³ëåí³ ñò³éêè 4-ãèäðîêñèàí³ë³í³óì ìåòàí(4-
òîë³ë)ñóëüôîíàòè 3a–h (ñõåìà 1). Áóäîâó ñïîëóê
3a–h áóëî çàïðîïîíîâàíî íà îñíîâ³ äàíèõ 1Í

ßÌÐ ñïåêòð³â òà ²×-ñïåêòðîñêîï³¿. Â ñïåêòðàõ
1Í ßÌÐ ñïîëóê 3a–h ïðèñóòí³ ñèãíàëè ïðîòîí³â
àðîìàòè÷íîãî ÿäðà â ä³àïàçîí³  6,66–7,32 ì.÷.,
ñèãíàë ïðîòîíà ãðóïè ÎÍ â ä³àïàçîí³  9,57–
9,84 ì.÷. òà ðîçøèðåíèé ñèíãëåò â ä³àïàçîí³
 9,26–9,71 ì.÷., ÿêèé â³äíåñåíî äî ãðóïè NH3

+.
Â ²× ñïåêòðàõ ïðèñóòíº ïîãëèíàííÿ ïðè 740,
1080, 1230 ñì–1, ÿêå º õàðàêòåðíèì äëÿ ñîëåé
àðèëñóëüôîêèñëîò, ùî ì³ñòÿòü ãðóïó SO3

– [15].
Ç ìåòîþ äîêàçó çàïðîïîíîâàíî¿ áóäîâè ñïî-

ëóê 3a–h, áóëî âèêîíàíî ðåíòãåíîñòðóêòóðíå
äîñë³äæåííÿ 4-ã³äðîêñè-5-ìåòèë-2-(ïðîïàí-2-³ë)-
àí³ë³í³óì 4-ìåòèëáåíçåí-1-ñóëüôîíàòó 3g (ðèñ. 1).

Â êðèñòàë³ ñïîëóêà 3g ³ñíóº ó âèãëÿä³ îðãàí³-
÷íî¿ ñîë³ (ðèñ. 1), äå êàò³îíîì º ïðîòîíîâàíèé
çà àì³íîãðóïîþ 4-ã³äðîêñè-5-ìåòèë-2-(ïðîïàí-
2-³ë)àí³ë³í³óì, à êàò³îíîì º äåïðîòîíîâàíèé
4-ìåòèëáåíçåí-1-ñóëüôîíàò. Êàò³îí òà àí³îí óò-
âîðþþòü òåòðàìåð (ðèñ. 2) çà ðàõóíîê ì³æìîëå-
êóëÿðíèõ âîäíåâèõ çâ’ÿçê³â N1–HO2 [HO
1,94(2) Å, N–HO 160(2)0] òà N1–HO2' (1–x, –
y, 1–z) [HO 1,95(3) Å, N–HO 166(2)0]. Òåòðà-
ìåðè çâ’ÿçàí³ ì³æ ñîáîþ ì³æìîëåêóëÿðíèìè
âîäíåâèìè çâ’ÿçêàìè N1–HÎ4' (2–x, –y, 1–z)
[HO 1,93(3) Å, N–HO 176(2)0], óòâîðþþ÷è

N2

HO

NH3

R2

3a-h

R1
CH3CN

N

O

R1

R2

O
S

X

O

O

1 a-m

2

Ph
NH

NH2

O
S

X

O OR3

R3R4

R4

.

Ñõåìà 1

1, 3: X=Me; R1=R2=Ìå, R3=R4=Í (a), X=4-MeC6H4; R1=R2=R3=R4=Í (b), R1=Ìå, R2=R3=R4=Í (c), R1=R3=R4=Í,

R2=Ìå (d), R1=R2=Ìå, R3=R4=Í (e), R1=R3=Ìå, R2=R4=Í (f), R1=Ìå, R2=R4=H, R3=i-Pr (g), R1=R4=Í, R2=R3=Ìå (h),

1: X=Me; R1=R4=Ìå, R2=R3=Í, (i), R2=R3=Í, R1=R4=i-Pr (j), X=4-MeC6H4; R2=R3=Í, R1=R4=Ìå (k), R2=R3=Í,

R1=R4=i-Pr (l), R2=R3=Í, R1=R4=t-Bu (m)

Ðèñ. 1. Ñòðóêòóðà 4-ã³äðîêñè-5-ìåòèë-2-(ïðîïàí-2-³ë)àí³ë³í³óì 4-ìåòèëáåíçåí-1-ñóëüôîíàòó 3g çà äàíèìè ÐÑÀ
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ëàíöþæêè âçäîâæ êðèñòàëîãðàô³÷íîãî íàïðÿì-
êó à (ðèñ. 2). Ì³æ ñóñ³äí³ìè ëàíöþæêàìè âèÿâ-
ëåíî ì³æìîëåêóëÿðí³ âîäíåâ³ çâ’ÿçêè Î1–HO3'

(–0,5+x, 0,5–y, 0,5+z) [HO 1,81(3) Å, Î–HO
170(3)0].

Â ðåçóëüòàò³ ðåàêö³¿ ñïîëóê 1a–h ç ôåí³ëã³-
äðàçèíîì 2 â åòàíîâ³é êèñëîò³ (ìåòîäèêà Á), ÿêà
òàêîæ ñóïðîâîäæóâàëàñÿ áóðõëèâèì âèä³ëåííÿì
ãàçó, áóëî îòðèìàíî ñóì³ø³ â³äïîâ³äíèõ 4-àì³-
íîôåíîë³â 4a–g, ñóëüôîêèñëîò 5a,b òà N’-ôåí³-
ëàöåòîã³äðàçèäó 6 (ñõåìà 2). Áóäîâó îäåðæàíèõ
ñïîëóê áóëî äîâåäåíî íà îñíîâ³ äàíèõ ñïåêòðî-
ñêîï³¿ ßÌÐ 1Í. N’-Ôåí³ëàöåòîã³äðàçèä 6, ÿê³é
óòâîðþâàâñÿ â ðåçóëüòàò³ ðåàêö³¿ ôåí³ëã³äðàçèíó
2 ³ç åòàíîâîþ êèñëîòîþ, áóëî âèä³ëåíî â ³íäèâ³-
äóàëüíîìó âèãëÿä³. Éîãî õàðàêòåðèñòèêè ïî-
âí³ñòþ â³äïîâ³äàþòü ë³òåðàòóðíèì äàíèì.

Ñë³ä çàçíà÷èòè, ùî ñóì³ø³ â³äïîâ³äíèõ 4-
àì³íîôåíîë³â 4a–g òà ñóëüôîêèñëîò 5a,b áóëè
òàêîæ îäåðæàí³ â ðåçóëüòàò³ îáðîáëåííÿ âîäíèõ
ðîç÷èí³â ñóëüôîíàò³â 3a–h õëîðèäíîþ êèñëî-
òîþ. Íà îñíîâ³ öüîãî ìîæíà ïðèïóñòèòè, ùî ïå-
ðåòâîðåííÿ âèõ³äíèõ ñïîëóê 1a–h â àöåòîí³òðèë³
³ â åòàíîâ³é êèñëîò³ ïåðåá³ãàþòü çà îäíèì ìåõà-
í³çìîì, à åòàíîâà êèñëîòà ñïðèÿº ïåðåòâîðåí-
íþ ñóëüôîíàò³â 3a–h ó â³äïîâ³äí³ 4-àì³íîôåíî-
ëè 4a–g òà ñóëüôîêèñëîòè 5a,b.

Â ðåçóëüòàò³ ðåàêö³¿ 2,6-äèçàì³ùåíèõ ïî-
õ³äíèõ 1i–m ç ôåí³ëã³äðàçèíîì 2 áóëî îäåðæàíî
ñêëàäí³ ñóì³ø³, ñêëàä ÿêèõ ³äåíòèô³êóâàòè íå
âäàëîñÿ.

Íàìè òàêîæ äîñë³äæåíî ðåàêö³þ 4-{[(4-òî-
ë³ë(ìåòàí)ñóëüôîí³ë)îêñè]³ì³íî}öèêëîãåêñà-2,5-
ä³ºí-1-îí³â 1a–h ç àðèëñóëüôîíîã³äðàçèäàìè 7a–c.
Ó ðåçóëüòàò³ áóëî âèä³ëåíî ñïîëóêè, ÿê³ çà ñïåê-
òðàëüíèìè äàíèìè ìîæíà áóëî â³äíåñòè äî ïðî-
äóêò³â êîíäåíñàö³¿ àðèëñóëüôîíîã³äðàçèäó 7a–c
ç 4-òîë³ë(ìåòàí)ñóëüôîí³ëüíèì ôðàãìåíòîì âè-
õ³äíî¿ ñïîëóêè 1a–h. Â ñïåêòðàõ ßÌÐ 1Í ïðè-
ñóòí³ â³äïîâ³äí³ àðèëüí³ ôðàãìåíòè ñïîëóê 1a–h
³ 7a–c ó ñï³ââ³äíîøåíí³ 1:1 òà â³äñóòí³ ñèãíàëè
ïðîòîí³â ³ çàì³ñíèê³â õ³íî¿äíîãî ÿäðà âèõ³äíèõ
ñïîëóê 1a–h.

Ç ìåòîþ âñòàíîâëåííÿ áóäîâè áóëî âèêî-
íàíî ÐÑÀ ïðîäóêòó ðåàêö³¿ ñïîëóê 1h ³ 7b. Ðåí-
òãåíîñòðóêòóðíèé àíàë³ç ïîêàçàâ, ùî ïðîäóêòà-
ìè º 4-ìåòèëáåíçåí-1-ñóëüôîêèñëîòà 5b ³ 4-ìå-
òèëáåíçåí-1-ñóëüôîíîã³äðàçèä 7b, ÿê³ êðèñòàë³-
çóþòüñÿ ó âèãëÿä³ ñî-êðèñòàëó (ðèñ. 3), â ÿêîìó
âîíè çâ’ÿçàí³ ñèëüíèì ì³æìîëåêóëÿðíèì âîä-
íåâèì çâ’ÿçêîì Î1–Í N2 (H N 1,74 Å,
O–HN 1610).

Ðèñ. 2. Óïàêîâêà 4-ã³äðîêñè-5-ìåòèë-2-(ïðîïàí-2-³ë)àí³ë³í³óì 4-ìåòèëáåíçåí-1-ñóëüôîíàòó 3g â êðèñòàë³ çà äàíèìè ÐÑÀ

Ñõåìà 2.

4: R1=R2=R3=Í (a), R1=Ìå, R2=R3=Í (b), R1=R3=Í, R2=Ìå (c), R1=R2=Ìå, R3=Í (d), R1=R3=Ìå, R2=Í (e), R1=Ìå,

R2=H, R3=i-Pr (f), R1=Í, R2=R3=Ìå (g); 5: X=Me (a), 4-Tol (b)

AcOH

Ph
NH

HN

O

N2
X

S
HO

OO

R
2

R
1

HO

NH2

R
3

1a-h + 2

4a-g 5a,b 6
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Ðèñ. 3. Ñòðóêòóðè 4-ìåòèëáåíçåí-1-ñóëüôîêèñëîòè

5b ³ 4-ìåòèëáåíçåí-1-ñóëüôîíîã³äðàçèäó 7b çà äàíèìè ÐÑÀ

Â êðèñòàë³ ìîëåêóëè 4-ìåòèëáåíçåí-1-ñóëü-
ôîêèñëîòè 5b ³ 4-ìåòèëáåíçåí-1-ñóëüôîíîã³äðà-
çèäó 7b óòâîðþþòü ëàíöþæêè âçäîâæ êðèñòà-
ëîãðàô³÷íîãî íàïðÿìêó à (ðèñ. 4) çà ðàõóíîê
ì³æìîëåêóëÿðíèõ âîäíåâèõ çâ’ÿçê³â N2–HO2'

(1+x, y, z) (HO 2,54 Å, N–HO 1030) òà N2–
HO3' (1–x, –y, –z) (HO 2,08 Å, N–HO 1590).

Òàêèì ÷èíîì, â ðåçóëüòàò³ ðåàêö³¿ ñïîëóê
1a–h ³ 7a–c íå âäàëîñÿ îòðèìàòè ã³äðàçîíè 1,4-
áåíçîõ³íîíìîíî³ì³íó, à îòðèìàíî íàá³ð ïðî-
äóêò³â, àíàëîã³÷íèé íàáîðó ïðîäóêò³â ðåàêö³¿ ç
ôåí³ëã³äðàçèíîì 2 â åòàíîâ³é êèñëîò³ (ñõåìà 2)
– ñóì³ø 4-àì³íîôåíîëó 4, àðèëñóëüôîíîâî¿ êèñ-
ëîòè 5 ³ âèõ³äíîãî ã³äðàçèäó 7 (ñõåìà 3).

S

OO

Y

1a-h + 4a-g + 5a,b + 7a-c
NH

NH2

Ñõåìà 3. 7: Y=H (a), Me (b), Cl (c)

Â ðåçóëüòàò³ äîñë³äæåííÿ âçàºìîä³¿ ñïîëóê
1a–m ç àðî¿ëã³äðàçèäàìè 8a–c ïðîäóêòè ðåàêö³¿

C

Z

1i-m +

8a-c

NH

NH2

O

9a-e

Z

H
N

N

O

R

O

R

+ 5a,b

Ðèñ. 4. Óïàêîâêà 4-ìåòèëáåíçåí-1-ñóëüôîêèñëîòè

5b ³ 4-ìåòèëáåíçåí-1-ñóëüôîíîã³äðàçèäó 7b â êðèñòàë³

çà äàíèìè ÐÑÀ

– N’-(3,5-ä³àëê³ë-4-îêñîöèêëîãåêñà-2,5-ä³ºí-1-
³ë³äåí)àðî¿ã³äðàçèäè 9a–e âäàëîñÿ âèä³ëèòè
ò³ëüêè äëÿ 2,6-ä³àëê³çàùåíèõ â õ³íî¿äíîìó ÿäð³
ïîõ³äíèõ 1i–m (ñõåìà 4). Äëÿ ñïîëóê 1a–h ç ðå-
àêö³éíî¿ ìàñè, ÿê ³ â ðåàêö³¿ ç ôåí³ëã³äðàçèíîì
2, áóëî âèä³ëåíî ñóì³ø â³äïîâ³äíîãî 4-àì³íîôå-
íîëó 4a–g ³ ñóëüôîêèñëîòè 5a,b (ñõåìà 2).

Áóäîâó îäåðæàíèõ àðî¿ëã³äðàçèä³â 9a–e
âñòàíîâëåíî íà îñíîâ³ äàíèõ ßÌÐ 1Í ³ ²× ñïåê-
òðîñêîï³¿. ¯õ õàðàêòåðèñòèêè ïîâí³ñòþ â³äïîâ³-
äàþòü àðî¿ëã³äðàçèäàì, îòðèìàíèì ðàí³øå â ðå-
çóëüòàò³ ðåàêö³¿ N-(3,5-ä³àëê³ë-4-îêñîöèêëîãåê-
ñà-2,5-ä³ºí-1-³ë³äåí)àðèëñóëüôîíàì³ä³â ç àðî¿ë-
ã³äðàçèäàìè [2].

Àíàë³ç îòðèìàíèõ äàíèõ äîçâîëÿº ïðèïóñ-
òèòè, ùî â õîä³ ðåàêö³¿ 4-{[(òîë³ë(ìåòàí)ñóëü-
ôîí³ë)îêñè]³ì³íî}öèêëîãåêñà-2,5-ä³ºí-1-îí³â
1a–m ³ç çàì³ùåíèìè ã³äðàçèíàìè ñïî÷àòêó â³äáó-

Ñõåìà 4.

8: Z=H (a), Cl (b), NO2 (c); 9: Z=Í, R=Ìå (a), Z=NO2, R=Ìå (b), Z=Cl, R=i-Pr (c), Z=NO2, R=i-Pr (d), Z=NO2, R=t-Bu (e)
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âàºòüñÿ ðîçðèâ çâ’ÿçêó N–O âèõ³äíîãî 4-(îêñ³³-
ì³íî)öèêëîãåêñà-2,5-ä³ºí-1-îíó 1 ç óòâîðåííÿì
ñóëüôîêèñëîòè 5 ³ â³äïîâ³äíîãî õ³íîí³ì³íó 10,
ÿêèé â óìîâàõ ðåàêö³¿ ìîæå â³äíîâëþâàòèñÿ äî
â³äïîâ³äíîãî àì³íîôåíîëó 4 àáî ðåàãóâàòè ç íàä-
ëèøêîì N-çàì³ùåíîãî ã³äðàçèíó ç óòâîðåííÿì
ã³äðàçèäó 9 (ñõåìà 5). Ñë³ä çàçíà÷èòè, ùî â ðå-
àêö³éí³é ìàñ³ ìîæëèâå òàêîæ óòâîðåííÿ 1,4-áåí-
çîõ³íîíó â ðåçóëüòàò³ ã³äðîë³çó õ³íîí³ì³íó 10.

Ðàí³øå âñòàíîâëåíî, ùî íà ïåðåá³ã ðåàêö³¿
õ³íîí³ì³í³â ç ã³äðàçèäàìè âïëèâàº îñíîâí³ñòü
ã³äðàçèíó òà îêèñíî-â³äíîâíèé ïîòåíö³àë õ³íî-
í³ì³íó ³ íå âïëèâàº ïðèðîäà ðîç÷èííèêà ³ òåì-
ïåðàòóðà ïðîâåäåííÿ ðåàêö³¿ [2]. Óòâîðåííþ
ã³äðàçîí³â 1,4-áåíçîõ³íîí³ì³íó ñïðèÿº ìåíøà
îñíîâí³ñòü ã³äðàçèíó ³ ìåíøèé îêèñíî-â³äíîâ-
íèé ïîòåíö³àë õ³íîí³ì³íó.

Ç ðåçóëüòàò³â äàíîãî äîñë³äæåííÿ âèïëèâàº,
ùî ïðîäóêòè ïðèºäíàííÿ ã³äðàçèí³â îäåðæàí³
ò³ëüêè äëÿ íàéìåíø îñíîâíèõ àðî¿ëã³äðàçèä³â 8
³ äëÿ 2,6-ä³àëê³ëçàì³ùåíèõ ñïîëóê 1i–m, ÿê³, ç
îäíîãî áîêó, ìàþòü îá’ºìí³ çàì³ñíèêè â îðòî-
ïîëîæåíí³ äî êàðáîí³ëüíî¿ ãðóïè õ³íî¿äíîãî
ÿäðà, à, ç ³íøîãî, â³äïîâ³äí³ õ³íîí³ì³íè 10, ìà-
þòü ìåíøèé îêèñíî-â³äíîâíèé ïîòåíö³àë ³ âîíè
ìåíø ñõèëüí³ äî â³äíîâëåííÿ. Â ³íøèõ âèïàä-
êàõ îäåðæàíî â³äïîâ³äí³ 4-àì³íîôåíîëè 4, ÿê³
óòâîðþþòüñÿ â ðåçóëüòàò³ â³äíîâëåííÿ
õ³íîí³ì³í³â 10 (ñõåìà 5). Öå º ùå îäíèì äîêàçîì
òîãî, ùî ïðè óòâîðåíí³ N’-(3,5-ä³àëê³ë-4-îêñî-
öèêëîãåêñà-2,5-ä³ºí-1-³ë³äåí)àðî¿ã³äðàçèä³â 9a–
e â ðåàêö³¿ 4-{[(òîë³ë(ìåòàí)ñóëüôîí³ë)îêñè]³ì³-
íî}öèêëîãåêñà-2,5-ä³ºí-1-îí³â 1i–m ç àðî¿ëã³ä-
ðàçèäàìè 8a–c ðåàãóº õ³íîí³ì³í 10, ÿêèé óòâî-
ðþºòüñÿ â õîä³ ðåàêö³¿, à íå âèõ³äíà ñïîëóêà 1.

Âèñíîâêè

Â ðåàêö³¿ 4-{[(òîë³ë(ìåòàí)ñóëüôîí³ë)îêñè]-
³ì³íî}öèêëîãåêñà-2,5-ä³ºí-1-îí³â ç N-çàì³ùåíè-
ìè ã³äðàçèíàìè íà ïåðøîìó åòàï³ â³äáóâàºòüñÿ
ðîçðèâ çâ’ÿçêó N–O âèõ³äíîãî 4-(îêñ³³ì³íî)öèê-
ëîãåêñà-2,5-ä³ºí-1-îíó ç óòâîðåííÿì â³äïîâ³äíî-
ãî õ³íîí³ì³íó ³ ñóëüôîêèñëîòè. Äàë³ â çàëåæíîñò³
â³ä îñíîâíîñò³ ã³äðàçèäó ³ îêèñíî-â³äíîâíîãî
ïîòåíö³àëó õ³íîí³ì³íó, ùî óòâîðèâñÿ, êîíêóðó-
þòü äâà ïðîöåñè: â³äíîâëåííÿ õ³íîí³ì³íó ³ ðåàê-
ö³ÿ õ³íîí³ì³íó ç ã³äðàçèíîì. Óòâîðåííþ N’-(4-
îêñîöèêëîãåêñà-2,5-ä³ºí-1-³ë³äåí)àðî¿ã³äðàçèä³â
ñïðèÿº ìåíøà îñíîâí³ñòü ã³äðàçèäó ³ ìåíøèé
îêèñíî-â³äíîâíèé ïîòåíö³àë õ³íîí³ì³íó.
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INTERACTION OF 4-
{[(TOLYL(METHANE)SULPHONYL)OXY]IMINO}CYCLOHEXA-
2,5-DIEN-1-ONES WITH N-NUCLEOPHILES

A.P. Avdeenko a, *, S.A. Konovalova a, I.Yu. Yakymenko b,
V.M. Baumer c, S.V. Shishkina c, V.V. Pirozhenko d

a Donbass State Engineering Academy, Kramatorsk, Ukraine
b Ukrainian State University of Chemical Technology, Dnipro,
Ukraine

c Institute for Single Crystals of the National Academy of
Sciences of Ukraine, Kharkiv, Ukraine

d Institute of Organic Chemistry, National Academy of Sciences
of Ukraine, Kyiv, Ukraine

* e-mail: chimist@dgma.donetsk.ua

Hydrazones of 1,4-benzoquinone, which have a wide range
of biological activities, can be synthesized in the reactions of
4-{[(arylsulfonyl)oxy]imino}cyclohexa-2,5-diene-1-ones or
N-(4-oxocyclohexa-2,5-diene-1-ylidene)arylsulfonamides with
N-substituted hydrazines. In this study, the reaction of
2,6-disubstituted 4-{[(tolyl(methane)sulfonyl)oxy]imino}-
cyclohexa-2,5-diene-1-ones with aroylhydrazides gave N’-(3,5-
dialkyl-4-oxocyclohexa-2,5-diene-1-ylidene)aroylhydrazides,
which can be obtained by cross-synthesis in the reaction of
N-(3,5-dialkyl-4-oxocyclohexa-2,5-dien-1-ylidene)arylsulfonamides
with aroylhydrazides. As a result of the reaction of
4-{[(tolyl(methane)sulfonyl)oxy]imino}cyclohexa-2,5-dien-1-ones
with phenylhydrazine, stable 4-hydroxyanilinium
tolyl(methane)sulfates were isolated. Their structures were
confirmed by X-ray diffraction data. We suggested that at the
first stage of the reaction between 4-{[(tolyl(methane)-
sulfonyl)oxy]imino}cyclohexa-2,5-diene-1-ones and hydrazines,
the N–O bond of starting 4-(oxyimino)cyclohexa-2,5-diene-1-
one was broken forming sulfonic acid and corresponding
quinoneimine. The latter either can be reduced to corresponding
aminophenol under reaction conditions or can react with an excess
of N-substituted hydrazine yielding corresponding hydrazide. The
formation of N’-(4-oxocyclohexa-2,5-diene-1-ylidene)arohydrazides
is facilitated by a lower basicity of hydrazide and a lower redox
potential of quinoneimine.

Keywords: phenylhydrazine; aroylhydrazide;
4-(hydroxyimino)cyclohexa-2,5-dien-1-one; quinoneoxime;
hydrazone of 1,4-benzoquinone.
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