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Ðåôåðàò
Ìåòà. Çä³éñíåíî ñèíòåç íîâèõ ìîíî- òà á³ñ-ïîõ³äíèõ 5-
í³òðîóðàöèëó ç ãàëî´åíîâì³ñíèìè ôàðìàêîôîðíèìè ãðó-
ïàìè -(CF3)C=C(COOC2H5)2, =C=CBrCl, -CF2-CHBrCl,
-(ÍÎ)C=CBrCl ó ñêëàä³ ìîëåêóë, âèâ÷åíî ¿õ ô³çè÷íî-õ³ì³÷í³
òà á³îëî´³÷í³ âëàñòèâîñò³.
Ìàòåð³àë ³ ìåòîäè. Ðåàêö³¿ ïðîâåäåíî ó ñèñòåì³ ðîç÷èí-
íèê³â: áåíçåí-äèìåòèëôîðìàì³ä-ä³åòèëîâèé åòåð, â óìî-
âàõ ì³æôàçíîãî êàòàë³çó äèáåíçî-18-êðàóí-6-åñòåðîì.
Áóäîâó ñèíòåçîâàíèõ ñïîëóê ï³äòâåðäæåíî äàíèìè åëå-
ìåíòíîãî àíàë³çó, ²×- òà ßÌÐ²Í-ñïåêòð³â. Äîñë³äæåíî
òîêñè÷í³ñòü òà ïðîòèïóõëèííó àêòèâí³ñòü ñèíòåçîâà-
íèõ ñïîëóê.
Ðåçóëüòàòè é îáãîâîðåííÿ. Âèÿâëåíî, ùî îðè´³íàëüíå á³ñ-
ïîõ³äíå 5-í³òðîóðàöèëó ìàº âèñîêó ïðîòèïóõëèííó àê-
òèâí³ñòü íà çëîÿê³ñí³é ãë³îáëàñòîì³ ëþäèíè (êðèòåð³é
àêòèâíîñò³ á³ëüø, í³æ 25%).
Âèñíîâêè. Îòðèìàí³ ðåçóëüòàòè äîçâîëÿþòü ðîçãëÿäà-
òè á³ñ-ïîõ³äíå 5-í³òðîóðàöèëó ÿê ô³ç³îëî´³÷íî àêòèâíó
ñïîëóêó ³ç ïåðñïåêòèâîþ ïîäàëüøîãî âèâ÷åííÿ ÿê ïîòåí-
ö³éíîãî ïðîòèïóõëèííîãî çàñîáó.
Êëþ÷îâ³ ñëîâà: 5-í³òðîóðàöèë, ôòîðîòàí, ïóõëèíè, òîê-
ñè÷í³ñòü, êðàóí-åñòåð

Abstract
NEW DERIVATIVES OF 5-NITROURACILE AS
POTENTIAL MEDICAL PREPARATIONS AT
THE PHARMACOTHERAPY OF GLIOMA
CANCER

O.V. WELCHINSKA
The O.O. Bohomolets National Medical University in Kiev

Aim. To report the synthesis, characterization, and
physicochemical and biological properties of new mono-
and bis-derivatives of 5-nitrouracil with pharmacophoric
groups -(CF3)C=C(COOC2H5)2, =C=CBrCl, -CF2-CHBrCl,
-(ÍÎ)C=CBrCl.
Methods. Reactions were carried out with a system of
solvents: benzene-dimethylformamide-ethyl ester under
phase-transfer conditions with catalysis by the 18-crown-6-
complex. The structure of synthesized compounds was
confirmed by elemental analysis, IR-spectra, and NMR²Í-
spectra. The acute toxicity and antitumour activity of the
synthesized compounds were evaluated.
Results. A potent antitumour effect (the criterion was ≥25%)
of the new bis-derivative of 5-nitrouracil on
heterotransplants of human glioma cancer was observed.
Conclusions. The results suggest that the bis-derivative of
5-nitrouracil is a physiologically active compound that has
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Âñòóï
Ìîëåêóëè 5(6)-ôòîð(ãàëî´åí)çàì³ùåíèõ óðàöèë³â
òà ¿õ ïîõ³äíèõ çäàòí³ âèêîíóâàòè ðîëü ôòîð(ãà-
ëî´åí) âì³ñíèõ ñèíòîí³â â îð´àí³÷íîìó ñèíòåç³,
òîìó ¿õ àêòèâíî âèêîðèñòîâóþòü äëÿ ñòâîðåííÿ
îðè´³íàëüíèõ á³îëî´³÷íî àêòèâíèõ ñïîëóê [1-3,
7, 11]. Îêð³ì òîãî, ââåäåííÿ ôòîð(ãàëî´åí) âì³ñ-
íèõ ôàðìàêîôîð³â ó ãåòåðîöèêë³÷íó ìîëåêóëó
ïðèçâîäèòü äî ï³äâèùåííÿ ðîç÷èííîñò³ ñïîëóê
ó ë³ï³äàõ òà ðîáèòü ë³êàðñüê³ çàñîáè åôåêòèâí³-
øèìè ó çâ'ÿçêó ³ç ëåãê³ñòþ ¿õ òðàíñïîðòóâàííÿ â
îð´àí³çì³ [4-6, 9, 12]. Çàçíà÷åíà óâàãà äî ôòîð-
âì³ñíèõ ôðà´ìåíò³â ó íîâèõ ìîëåêóëàõ âèêëèêàíà
òàêîæ ï³äñèëåííÿì àíòèìåòàáîë³òíèõ âëàñòè-
âîñòåé öèõ ñïîëóê. Âçàºìîä³ÿ ôòîðîòàíó ç îñíî-
âîþ ñóïðîâîäæóºòüñÿ åë³ì³íóâàííÿì ôòîðèñòîãî
âîäíþ òà ́ åíåðóâàííÿì ïðîì³æíîãî ïðîäóêòó 2-
áðîì-1,1-äèôòîð-2-õëîðåòèëåíó, ÿêèé áåçïîñå-
ðåäíüî ðåàãóº ³ç ìîëåêóëàìè ñïèðò³â ïðè êàòàë³ç³
îñíîâîþ. Öÿ ðåàêö³ÿ äîçâîëÿº âèÿâèòè íîâó ñòðà-
òå´³þ äëÿ ñèíòåçó ñåëåêö³éíî ïîë³ôóíêö³îíàëü-
íèõ ìîëåêóë, õ³ì³÷íà áóäîâà ÿêèõ äîçâîëÿº ïî-
äàëüøå ââåäåííÿ ó ìîëåêóëó íîâèõ ôàðìàêîôîð-
íèõ ôðà´ìåíò³â.

Ìàòåð³àë ³ ìåòîäè
Ñïîëóêè (²-V) ñèíòåçîâàíî íà êàôåäð³ á³îîð´à-
í³÷íî¿, á³îëî´³÷íî¿ òà ôàðìàöåâòè÷íî¿ õ³ì³¿ Íàö³î-
íàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ì. Î.Î. Áî-
ãîìîëüöÿ, äîñë³äæåíî â ²íñòèòóò³ ôàðìàêîëî´³¿ òà
òîêñèêîëî´³¿ ÍÀÌÍ Óêðà¿íè. Ñïîëóêè (²-V) îòðè-
ìàíî øëÿõîì âçàºìîä³¿ ôòîðîòàíó àáî l, l-ä³åòèë-
êàðáîêñè-2-õëîðî-2-òðèôòîðîìåòèëåòèëåíó â
ÿêîñò³ ôòîðâì³ñíèõ ñèíòîí³â ³ç 5-í³òðîóðàöèëîì
ó ìîëÿðíîìó ñï³ââ³äíîøåíí³ 1:2 òà 1:1 ó ñèñòåì³
ðîç÷èííèê³â (áåíçåí-äèìåòèëôîðìàì³ä (ÄÌÔÀ) -
ä³åòèëîâèé åòåð) â óìîâàõ ì³æôàçíîãî êàòàë³çó
äèáåíçî-18-êðàóí-6-åñòåðîì (ëóæíå ñåðåîâèùå).
Ïðîâåäåí³ ðåàêö³¿ º òèïîâèì ïðèêëàäîì ðåàêö³é
çàì³ùåííÿ çà ãåòåðîàòîìîì N(1) ìîëåêóëè óðàöè-
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ëó ³ç âèêîðèñòàííÿì ó ÿêîñò³ äðóãî¿ êîìïîíåíòè
ðåàêö³¿ â³äîìîãî ³íãàëÿö³éíîãî àíåñòåòèêà ôòî-
ðîòàíó. Âàð³þâàííÿ óìîâ ïðîâåäåííÿ ðåàêö³é òà
âíåñåííÿ çì³í äî ìåòîäó ñèíòåçó, à ñàìå: çá³ëüøåí-
íÿ ÷àñó íàãð³âàííÿ òà ïðîìèâàííÿ çàëèøêó - îñàäó
ï³ä ÷àñ ô³ëüòðóâàííÿ ó âàêóóì³ ñóì³øøþ (ñóõèé
ãåêñàí-ä³åòèëîâèé åòåð, 1:1) àáî ñóõèì àöåòîíîì
äîçâîëèëè çá³ëüøèòè ïðàêòè÷íèé âèõ³ä ñïîëóê
(²-V) â³ä 45% äî 80%.

²íäèâ³äóàëüí³ñòü ñèíòåçîâàíèõ ñïîëóê (²-
V) êîíòðîëþâàëè ìåòîäàìè òîíêîøàðîâî¿ õðî-
ìàòî´ðàô³¿ (ÒØÕ) òà ́ àçîð³äèííî¿ õðîìàòî´ðàô³¿
(¥ÐÕ), ñêëàä ï³äòâåðäæóâàëè äàíèìè åëåìåíò-
íîãî àíàë³çó. ÒØÕ âèêîíóâàëè íà ïëàñòèíàõ
Silufol-254. ¥ÐÕ âèçíà÷àëè íà ́ àçîð³äèííîìó õðî-
ìàòî´ðàô³ "Perkin Elmer" ³ç óëüòðàô³îëåòîâèì äå-
òåêòîðîì (âèðîáíèê "Perkin", Germany). ²íôðà÷åð-
âîí³ (²×) - ñïåêòðè çàïèñóâàëè íà ñïåêòðîôîòî-
ìåòð³ UR-20 (âèðîáíèê "Charles Ceise Hena",
Germany). Ñïåêòðè ÿäåðíî-ìà´í³òíîãî ðåçîíàíñó
(ßÌÐ²Í) ñèíòåçîâàíèõ ñïîëóê (²-V) çàïèñóâàëè
íà ïðèëàäàõ "Bruker WP-200" (âèðîáíèê "Bruker",
Switzerland), "Varian T-60" (âèðîáíèê "Varian",
USA) ³ç ðîáî÷îþ ÷àñòîòîþ 200-132 ÌÃö ó âèä³
ðîç÷èí³â ÄÌÑÎ-D6 òà CDCl3  (âíóòð³øí³ ñòàí-
äàðòè ÒÌÑ òà ÃÌÄÑ).

Õðîìàòî´ðàìè, ²×-, ßÌÐ²Í-ñïåêòðè ê³í-
öåâèõ ïðîäóêò³â (²-V) ³äåíòèô³êóâàëè ó ïîð³âíÿí-
í³ ³ç õðîìàòî´ðàìàìè, ²×-, ßÌÐ²Í-ñïåêòðàìè âè-
õ³äíèõ ñïîëóê. Äàí³ åëåìåíòíîãî àíàë³çó íà Ñ,
N, F ñèíòåçîâàíèõ ñïîëóê (²-V) â³äïîâ³äàþòü îá-
÷èñëåíèì çíà÷åííÿì.

Ìîíî-ïîõ³äí³ óðàöèë³â ²-²² îòðèìóþòü
çã³äíî äî çàãàëüíî¿ ïðîöåäóðè: N(1)-(1',1'-äèôòî-
ðî-2'-áðîìî-2'-õëîðîåòèë)-5-í³òðîóðàöèë (²),
N(1)-(2'-áðîìî-1'-ã³äðîêñè-2'-õëîðîåòåí³ë)-5-í³ò-
ðîóðàöèë (²²). Ïðèãîòóâàííÿ ðîç÷èíó ¹ 1. 0,44 ́
ã³äðîêñèäó êàë³þ (0,0079 ìîëü); 0,044 ́  äèáåíçî-
18-êðàóí-6-åñòåðó â 20 ìë ñóõîãî áåíçåíó ïåðå-
ì³øóþòü ïðè òåìïåðàòóð³ 60°Ñ 15 õâèëèí äî
óòâîðåííÿ íà ñò³íêàõ õ³ì³÷íîãî ðåàêòîðó á³ëîãî
ïîë³ìåðíîãî íàëüîòó - êàë³ºâîãî êîìïëåêñó ³ç äè-
áåíçî-18-êðàóí-6-åñòåðîì. Îòðèìàíèé ðîç÷èí
îõîëîäæóþòü äî ê³ìíàòíî¿ òåìïåðàòóðè, äîäàþòü
äî íüîãî êðàïëÿìè ðîç÷èí 1,57 ́  (0,84 ìë; 0,0079
ìîëü) ôòîðîòàíó â 20 ìë ñóõîãî åòåðó. Ïðèãîòó-
âàííÿ ðîç÷èíó ¹ 2. 1,24 ´ (0,0079 ìîëü) 5-í³ò-
ðîóðàöèëó ðîç÷èíÿþòü ó 40 ìë ñóõîãî äèìåòèë-
ôîðìàì³äó ïðè òåìïåðàòóð³ 60°Ñ â îêðåìîìó õ³-

ì³÷íîìó ïîñóä³. Ãàðÿ÷èé ðîç÷èí ¹ 2 äîäàþòü
êðàïëÿìè ÷åðåç ä³ëèëüíó ë³éêó äî ðîç÷èíó ¹ 1,
ïåðåì³øóþòü ïðè òåìïåðàòóð³ 60-80°Ñ 3 ãîäèíè,
ô³ëüòðóþòü ó ãàðÿ÷îìó ñòàí³, îõîëîäæóþòü, â³ä-
ãàíÿþòü ðîç÷èííèêè. Çàëèøîê - îñàä ïðîìèâà-
þòü 30 ìë ñóì³ø³ ä³åòèëîâèé åòåð - ãåêñàí (1:1),
ñóøàòü ó âàêóóì³ âîäîñòðóìíîãî íàñîñó. Êðèñòà-
ë³÷íèé îñàä áë³äî-æîâòîãî çàáàðâëåííÿ (²). Âèõ³ä
48%. Ò ïë. 269-271°C. Çíàéäåíî, %: N 12.44.
C6H3BrClF2N3O4. Îá÷èñëåíî, %: N 12.55. ²×-
ñïåêòð γmax (KBr), ñì-1: 550-690, 1370-1390, 1550-
1580, 1710, 1750. ßÌÐ²Í, σ: 5.65-5.68 (1H, J3

H,F5.4
Ãö, J2

H,Cl(Br)0.8 Ãö, CF2CHBrCI), 7.24 (1H, C(6)H),
10.57 (1H, N(3)H). Îõîëîäæåíèé ô³ëüòðàò çàëè-
øàþòü ñòîÿòè í³÷, â³äãàíÿþòü ðîç÷èííèêè. Çà-
ëèøîê (²²) - ìàñëî êðèñòàë³çóþòü ç³ ñóì³ø³ ä³åòè-
ëîâèé åòåð-ãåêñàí (1:1). Îñàä, ùî âèïàâ, ñóøàòü
íà ïîâ³òð³. Âèõ³ä 12%. Ò ïë. 264-267°C. Çíàéäå-
íî,%: N 13.43. C6H3BrClN3O5. Îá÷èñëåíî, %: N
13.46. ²×-ñïåêòð γmax (KBr), ñì-1: 550-690, 1370-
1390, 1550-1580, 1710, 1750, 3200-3400. ßÌÐ²Í,
σ: 7.24 (1H, C(6)H), 10.57 (1H, N(3)H), 10.98 (1H,
OH). N(1),N(1')-(2"-áðîìî-2"-õëîðîåòåí³ë)-á³ñ-(5-
í³òðîóðàöèë)(²²²). Ïðîäóêò îòðèìóþòü çã³äíî äî
çàãàëüíî¿ ïðîöåäóðè. Ñïîëóêà ²²²   êðèñòàë³÷íèé
ïîðîøîê êðåìîâîãî çàáàðâëåííÿ (56,5%). Ò ïë.:
290-295°C. Çíàéäåíî, %: N 18.59. C10H4BrClN6O8.
Îá÷èñëåíî, %: N 18.61. ²×-ñïåêòð γmax (KBr), ñì-1:
550-695, 1710, 1750. ßÌÐ²Í, σ: 8.86 (2H, 2C(6)H),
10.22 (2H, 2N(3)H ó H2O). 1,1-ä³åòèëêàðáîêñè-2-
òðèôòîðîìåòèë-2-õëîðîåòèëåí (IV). Ñóì³ø 6,13 ́
íàòð³þ ìåòàë³÷íîãî (0,268 ìîëü) ó 250 ìë áåç-
âîäíîãî ìåòàíîëó, 43,0 ́  ä³åòèëîâîãî åñòåðó ìà-
ëîíîâî¿ êèñëîòè (40 ìë; 0,268 ìîëü) òà 62,0 ́  òðè-
ôòîðîîöòîâî¿ êèñëîòè (40 ìë; 0,543 ìîëü) íàãð³-
âàþòü ç ïåðåì³øóâàííÿì ïðè 60-80°C âïðîäîâæ
6 ãîäèí. Äî îòðèìàíîãî ïðîäóêòó - ñêëîïîä³áíî¿
ìàñè äîäàþòü ä³åòèëîâèé åòåð. Âèïàäàº á³ëèé
îñàä (ïðîäóêò A). Ñóì³ø 8,0 ́  ïðîäóêòó À (0,0287
ìîëü) ó 55 ìë ñóõîãî äèõëîðîåòàíó òà 6,0 ́  ôîñ-
ôîðó ïåíòàõëîðèäó (0,0287 ìîëü) íàãð³âàþòü ³ç
êèï³ííÿì 5 ãîäèí. Çàëèøîê ïðîìèâàþòü äèõëîðî-
åòàíîì. Ïðîäóêò IV - ìàñëî (80%). Ò êèï.: 56-
59°C (25 ìì ðò. ñò.), n25

D 1.3010. Çíàéäåíî, %: C
39.36; H 3.67; F 20.75. C9H10ClF3O4. Îá÷èñëåíî,
%: C 39.37; H 3.64; F 20.76. ²×-ñïåêòð γmax (KBr),
ñì-1: 400, 415, 470, 560, 730, 905, 995, 1180, 1230,
1295, 1315, 1600, 1735, 2800-3000. ßÌÐ²Í, σ: 1.19
(6H, J3

H,H7.2 Ãö, 2CH3), 4.10 (4H, J3
H,H7.2 Ãö,
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2OCH2). 1,1- ä³åòèëêàðáîêñè-2-òðèôòîðîìåòèë-
2-(5'-í³òðîóðèäèí-N(1')-)åòèëåí (V). Ñóì³ø 2,26 ´
5-í³òðîóðàöèëó (0,014 ìîëü) ó 50 ìë ñóõîãî
ÄÌÔÀ, 1,42 ́  áåçâîäíîãî òðèåòèëàì³íó (2,5 ìë;
0,014 ìîëü) òà 3,8 ´ ïðîäóêòó IV (0,014 ìîëü) ó
10 ìë ñóõîãî ÄÌÔÀ íàãð³âàþòü ïðè 60-70°C 6
ãîäèí, êèï'ÿòÿòü âïðîäîâæ 10 ãîäèí; ô³ëüòðóþòü,
N(C2H5)3 x HC1 âèäàëÿþòü. Çàëèøîê - æîâòå
ìàñëî ïðîìèâàþòü 10 ìë ãåêñàíó, 10 ìë àöåòîíó.
Ïðîäóêò V - ïîðîøîê æîâòîãî çàáàðâëåííÿ
(45%). Ò ïë.: 156-159°C. Çíàéäåíî, %: N 10.55.
C13H12F3N3O8. Îá÷èñëåíî, %: N 10.63. ²×-ñïåêòð
γmax (KBr), ñì-1: 400, 415, 470, 560, 600-800, 905,
995, 1180, 1230, 1295, 1050-1150, 1315, 1370,
1600, 1710, 1715, 3010-3080. ßÌÐ²Í, σ: 1.00-1.35
(6H, J3

H,H7.0 Ãö, 2CH3), 3.73-4.31 (4H, J3
H,H7.0 Ãö,

2OCH2), 7.78 (1H, J2
H,H10.0 Ãö, C(6)H (Het)), 11.69

(1H, N(3)H (Het)).
Äëÿ âèçíà÷åííÿ ñåðåäíüîòîêñè÷íî¿ äîçè

ËÄ50 ñèíòåçîâàíèõ ñïîëóê ²-V âèêîðèñòîâóâàëè
åêñïðåñ-ìåòîä Â.Á. Ïðîçîðîâñüêîãî [8]. Äîñë³äæåí-
íÿ ïðîâîäèëè íà á³ëèõ íåë³í³éíèõ ìèøàõ-ñàìöÿõ
âàãîþ 17,0±2,0 ́  â³êîì 2-3 ì³ñÿö³; øëÿõ ââåäåííÿ -
ï³äøê³ðíèé. Âèâ÷åííÿ ïðîòèïóõëèííî¿ àêòèâíîñò³
çä³éñíþâàëè çã³äíî ðåêîìåíäàö³é Ôàðìàêîëî´³÷íî-
ãî öåíòðó ÌÎÇ Óêðà¿íè â îíêîôàðìàêîëî´³÷íèõ åêñ-
ïåðèìåíòàõ ³ç âèêîðèñòàííÿì ïóõëèíè ãîëîâíîãî
ìîçêó ëþäèíè. Ïðåïàðàòè ââîäèëè â äîçàõ, ÿê³ â³ä-
ïîâ³äàëè 1/4-1/5 ËÄ50. Îäåðæàí³ ðåçóëüòàòè îïðà-
öüîâóâàëè ñòàòèñòè÷íî [10].

Ðåçóëüòàòè é îáãîâîðåííÿ
Çà íîâèì, ðîçðîáëåíèì íàìè ìåòîäîì ñèíòåçó,
âçàºìîä³ºþ ôòîðîòàíó àáî l,l-ä³åòèëêàðáîêñè-2-
õëîðî-2-òðèôòîðîìåòèëåòèëåíó â ÿêîñò³ ôòîð-
âì³ñíèõ ñèíòîí³â ç 5-í³òðîóðàöèëîì ó ìîëÿðíîìó
ñï³ââ³äíîøåíí³ 1:2 òà 1:1 ó ñèñòåì³ ðîç÷èííèê³â
(áåíçåí-ÄÌÔÀ-ä³åòèëîâèé åòåð) â óìîâàõ ì³æ-
ôàçíîãî êàòàë³çó äèáåíçî-18-êðàóí-6-åñòåðîì
(ëóæíå ñåðåäîâèùº) ñèíòåçîâàíî íîâ³ ìîíî- òà
á³ñ-ïîõ³äí³ ²-V ç ôàðìàêîôîðíèìè ãðóïàìè -
(CF3)C=C(COOC2H5)2, =C=CBrCl, -CF2-CHBrCl,
-(ÍÎ)C=CBrCl (ñõåìà 1).

Âèçíà÷åííÿ îäíîãî ³ç ãîëîâíèõ ôàðìà-
êîëî´³÷íèõ ³íäåêñ³â äåÿêèõ ³ç ñèíòåçîâàíèõ ãåòåðî-
öèêë³÷íèõ ìîíî- òà á³ñ-ïîõ³äíèõ 5-í³òðîóðàöèëó -
ãîñòðî¿ òîêñè÷íîñò³ ïîêàçàëî, ùî âîíè â³äíîñÿòü-
ñÿ äî ìàëîòîêñè÷íèõ: çíà÷åííÿ ËÄ50 ¿õ êîëèâà-
ºòüñÿ â ³íòåðâàë³ â³ä 262 ì´/ê´ äî 185 ì´/ê´. Îñ-
ê³ëüêè ñòðóêòóðíèõ àíàëî´³â ñèíòåçîâàíèõ ñïî-
ëóê ó ë³òåðàòóð³ íå îïèñàíî, ïðåïàðàòàìè ïîð³â-
íÿííÿ áóëè â³äîìèé ïðîòèïóõëèííèé ë³êàðñüêèé
çàñ³á 5-ôòîðóðàöèë (5-ÔÓ). Ïðåïàðàò ïîð³âíÿííÿ
5-ÔÓ â³äíîñèòüñÿ äî ìàëîòîêñè÷íèõ ñïîëóê ³ ìàº
ñåðåäíüîòîêñè÷íó äîçó 375 ì´/ê´ [8]. Ïðè ââå-
äåíí³ ï³äøê³ðíî ðå÷îâèí ²-²²² ó ï³ääîñë³äíèõ òâà-
ðèí ìè ñïîñòåð³ãàëè òîí³÷í³ òà êëîí³êî-òîí³÷í³
ñóäîìè âïðîäîâæ 1-2 ãîäèí, áëþâàííÿ ³ ï³ñëÿ
3-5 ãîäèí - òðåìîð (òàáë. 1).

Á³ñ-ïîõ³äíå I²² äîñë³äæåíî íàìè â îíêî-
ôàðìàêîëî´³÷íèõ åêñïåðèìåíòàõ ³ç âèêîðèñòàí-
íÿì ïóõëèíè ãîëîâíîãî ìîçêó ëþäèíè (îïåðà-
ö³éíèé òà á³îïñ³éíèé ìàòåð³àë) ó ï³äêàïñóëüíîìó
òåñò³ çà ìåòîäîì Áîãäåíà. Ìàñà ãåòåðîòðàíñïëàí-
òàòó çëîÿê³ñíî¿ ãë³îìè ï³ñëÿ ä³¿ á³ñ-ïîõ³äíîãî I²²
çìåíøèëàñÿ â³ä 2.68±0.102 ì´ äî 1.85±0.102 ì´,
ùî â³äïîâ³äàº çà ðåçóëüòàòàìè ìîðôîëî´³÷íîãî
êîíòðîëþ 27.48% ãàëüìóâàííÿ ðîñòó ïóõëèíè
(êðèòåð³é ≥25.0% ãàëüìóâàííÿ ðîñòó êë³òèí ïóõ-
ëèíè). Öå ó 1,1 ðàçè á³ëüøå, í³æ % ãàëüìóâàííÿ
ðîñòó êë³òèí ïóõëèíè ñòàíäàðòíîãî êðèòåð³þ.
Ïðè ïîð³âíÿëüíîìó ã³ñòîëî´³÷íîìó äîñë³äæåíí³
êë³òèííî-òêàíåâèõ ðåàêö³é ïóõëèíè ïðè ë³êóâàí-
í³ ïîòåíö³éíèì ïðîòèïóõëèííèì ïðåïàðàòîì -
á³ñ-ïîõ³äíèì I²² â óìîâàõ ñóáêë³òèííîãî òåñòó-
âàííÿ âñòàíîâëåíî çàëåæí³ñòü ì³æ âèðàæåíèìè
ðå´ðåñ³éíèìè çì³íàìè ïóõëèí òà ð³âíåì ãàëüìó-
âàííÿ ¿õ ðîñòó. Çàçíà÷åíèé åôåêò ââàæàºòüñÿ âè-
ðàæåíèì ùîäî ïîäàëüøîãî âèâ÷åííÿ á³ñ-ïîõ³ä-
íîãî I²² ïðè ïóõëèíàõ ãîëîâíîãî ìîçêó.

Âèñíîâêè
1. Îïðàöüîâàíî åôåêòèâíèé ìåòîä ñèíòåçó íî-
âèõ ìîíî- òà á³ñ-ïîõ³äíèõ 5-í³òðîóðàöèëó ³ç ôàð-
ìàêîôîðíèìè ãðóïàìè -(CF3)C=C(COOC2H5)2,
=C=CBrCl, -CF2-CHBrCl, -(ÍÎ)C=CBrCl â óìîâàõ

 Ïðîäóêò ËÄ50, ìã/êã 
N(1)-(1’,1’-äèôòîðî-2’-áðîìî-2’-õëîðîåòèë)-5-í³òðîóðàöèë (²) 185.00 
N(1)-(2’-áðîìî-1’-ã³äðîêñè-2’-õëîðîåòåí³ë)-5-í³òðîóðàöèë (²²) 241.00 
N(1),N(1’)-(2"-áðîìî-2"-õëîðîåòåí³ë)-á³ñ-(5-í³òðîóðàöèë) (²²²) 262.00 
5-ÔÓ (êîíòðîëü) [8] 375.00 

Òàáëèöÿ 1
Ïàðàìåòðè òîêñè÷íîñò³ ñïîëóê I-III, ïîð³âíÿíî ³ç 5-ÔÓ
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ì³æôàçíîãî êàòàë³çó äèáåíçî-18-êðàóí-6-åñòåðîì.
2. Âàð³þâàííÿ óìîâ ïðîâåäåííÿ ðåàêö³é òà âíå-
ñåííÿ çì³í äî ìåòîä³â ñèíòåçó äîçâîëèëè îòðè-
ìàòè ñèíòåçîâàí³ ñïîëóêè âèñîêî¿ ÷èñòîòè òà
çá³ëüøèòè ¿õ ïðàêòè÷íèé âèõ³ä äî 80%.
3. Áóäîâó ñèíòåçîâàíèõ ñïîëóê ï³äòâåðäæåíî äà-
íèìè åëåìåíòíîãî àíàë³çó, ²×-, ßÌÐ²Í-ñïåêòðî-
ñêîï³¿, à ³íäèâ³äóàëüí³ñòü - ìåòîäàìè òîíêîøàðî-
âî¿ òà ́ àçîð³äèííî¿ õðîìàòî´ðàô³¿.
4. Âñòàíîâëåíî, ùî á³ëüø³ñòü ³ç ñèíòåçîâàíèõ
ñïîëóê â³äíîñÿòüñÿ äî ìàëîòîêñè÷íèõ ñïîëóê:
çíà÷åííÿ ¿õ ËÄ50 êîëèâàºòüñÿ â ³íòåðâàë³ â³ä 262
ì´/ê´ äî 185 ì´/ê´.
5. Ñèíòåçîâàí³ ïîõ³äí³ äîñë³äæåíî â îíêîôàðìà-
êîëî´³÷íèõ åêñïåðèìåíòàõ ³ç âèêîðèñòàííÿì ïóõ-
ëèíè ãîëîâíîãî ìîçêó ëþäèíè (îïåðàö³éíèé òà
á³îïñ³éíèé ìàòåð³àë) ó ï³äêàïñóëüíîìó òåñò³ çà
ìåòîäîì Áîãäåíà.
6. Âñòàíîâëåíî, ùî ìàñà ãåòåðîòðàíñïëàíòàòó
çëîÿê³ñíî¿ ãë³îìè ï³ñëÿ ä³¿ á³ñ-ïîõ³äíîãî 5-í³òðî-

óðàöèëó çìåíøóºòüñÿ. Çàçíà÷åíèé ïðîòèïóõëèí-
íèé åôåêò ââàæàºòüñÿ âèðàæåíèì ùîäî ïîäàëü-
øîãî âèâ÷åííÿ á³ñ-ïîõ³äíîãî 5-í³òðîóðàöèëó ïðè
ïóõëèíàõ ãîëîâíîãî ìîçêó.
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