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1
ÃÎÓ ÂÏÎ Ïåðìñêàÿ ãîñóäàðñòâåííàÿ ôàðìàöåâòè÷åñêàÿ àêàäåìèÿ Ðîñçäðàâà, Ïåðìü, Ðîññèÿ;

2
ÃÎÓ ÂÏÎ Ïåðìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ïåðìü, Ðîññèÿ

Ïðè âçàèìîäåéñòâèè N-ãåòåðèëàìèäîâ-4-àðèë-2-ãèäðîêñè-4-îêñî-2-áóòåíîâûõ êèñëîò ñ

äèõëîðèäàìè ìåäè, öèíêà, êàäìèÿ ïîëó÷åíû ñîîòâåòñòâåííî áèñ[3-àðèë-1-(N-ãåòå-

ðèë)êàðáîêñàìèäî-1,3-ïðîïàíäèîíàòî] ìåäü, öèíê, êàäìèé. Íàéäåíû ñîåäèíåíèÿ, îáëà-

äàþùèå âûñîêîé àíòèìèêðîáíîé àêòèâíîñòüþ.

N-Ãåòåðèëàìèäû-4-àðèë-2-ãèäðîêñè-4-îêñî-2-áóòå-

íîâûõ (àðîèëïèðîâèíîãðàäíûõ) êèñëîò (I) ìîãóò áûòü

èñïîëüçîâàíû â êà÷åñòâå ëèãàíäîâ, áëàãîäàðÿ íàëè-

÷èþ â ñâîåé ñòðóêòóðå íåñêîëüêèõ ïîòåíöèàëüíî àê-

òèâíûõ êîìïëåêñîîáðàçóþùèõ ãðóïï �-äèêàðáîíèëü-

íîãî, àìèäíîãî è ãåòåðîöèêëè÷åñêîãî ôðàãìåíòîâ.

Êðîìå òîãî, îíè îáëàäàþò ïðîòèâîâîñïàëèòåëüíîé,

àíàëüãåòè÷åñêîé àêòèâíîñòüþ, à òàêæå ñëàáûì àíòè-

ìèêðîáíûì ýôôåêòîì è íèçêîé òîêñè÷íîñòüþ [1 – 3].

Ðàíåå íàìè áûëà èññëåäîâàíà ðåàêöèÿ êîìïëåêñî-

îáðàçîâàíèÿ N-ãåòåðèëàìèäîâ I ñ õëîðèäàìè äâóõâà-

ëåíòíûõ ìåòàëëîâ â ìÿãêèõ óñëîâèÿõ è ïîêàçàíî, ÷òî

îíè êîîðäèíèðóþòñÿ ìåòàëëàìè êàê áèäåíòàòíûå Î–Î

ëèãàíäû [4]. Â ñâÿçè ñ ýòèì ïðåäñòàâëÿëî èíòåðåñ ïðî-

äîëæèòü ñèíòåç íîâûõ êîìïëåêñíûõ ñîåäèíåíèé çà

ñ÷åò ââåäåíèÿ ðàçëè÷íûõ çàìåñòèòåëåé â àðîèëüíûé è

ãåòåðèëüíûé ôðàãìåíòû èñõîäíûõ N-ãåòåðèëàìèäîâ I,

à òàêæå èçó÷èòü àíòèìèêðîáíóþ àêòèâíîñòü âñåõ ïî-

ëó÷åííûõ âåùåñòâ.

I: R = H, Ht = 2-C5H4N (à), C5H3BrN (á), 3-C5H4N (â), C3H2NS (ã),

C3H3N2S (ä), C4H5N2S (å), C7H5N2 (æ), C11H11N2Î (ç); R = Cl,

Ht = 2-C5H4N (è), C5H3BrN (ê), 3-C5H4N (ë), C3H2NS (ì), Ñ2Í1N2S (í),

C3H3N2S (î), C4H5N2S (ï), C7H5N2 (ð); R = Br, Ht = 2-C5H4N (ñ), C3H2NS

(ò); R = ÑÍ3, Ht = C3H2NS (ó), C4H5N2S (ô).

II: Me = Cu2+, R = H, Ht = 2-C5H4N (à), C5H3BrN (á), 3-C5H4N (â),

C3H2NS (ã), C3H3N2S (ä), C4H5N2S (å), C11H11N2Î (æ); R = Cl,

Ht = C2H1N2S (ç), C3H3N2S (è), C4H5N2S (ê); R = Br, Ht = 2-C5H4N (ë),

C3H2NS (ì); R = ÑÍ3, Ht = C3H2NS (í), C4H5N2S (î).

III: Me = Zn2+, R = Í, Ht = 2-C5H4N (à), 3-C5H4N (á), C3H2NS (â),

C3H3N2S (ã); R = Cl, Ht = 2-C5H4N (ä), C5H3BrN (å), 3-C5H4N (æ),

C3H2NS (ç), C2H1N2S (è), C3H3N2S (ê), C7H5N2 (ë).

IV: Me = Cd2+, R = H, Ht = 2-C5H4N (à), 3-C5H4N (á), C3H2NS (â),

C3H3N2S (ã), C4H5N2S (ä), C7H5N2 (å); R = Cl, Ht = 2-C5H4N (æ), 3-C5H4N

(ç), C3H2NS (è), C4H5N2S (ê); R = ÑÍ3, Ht = C4H5N2S (ë).

Ht = 2-C5H4N (2-ïèðèäèë), C5H3BrN [2-(5-áðîìïèðèäèë)], 3-C5H4N

(3-ïèðèäèë), C3H2NS (2-òèàçîëèë), C2H1N2S [2-(1,3,4-òèàäèàçîëèë)],

C3H3N2S [2-(5-ìåòèë-1,3,4-òèàäèàçîëèë)], C4H5N2S [2-(5-ýòèë-1,3,4-òèà-

äèàçîëèë)], C7H5N2 [2-áåíçèìèäàçîëèë], C11H11N2Î (1,5-äèìåòèë-3-îê-

ñî-2-ôåíèë-2,3-äèãèäðî-1Í-4-ïèðàçîëèë).

Íàìè óñòàíîâëåíî, ÷òî ïðè âçàèìîäåéñòâèè N-ãåòå-

ðèëàìèäîâ Ià – ô ñ äèõëîðèäàìè ìåäè, öèíêà, êàäìèÿ

ïðè ñîîòíîøåíèè ëèãàíä — ìåòàëë 2:1 îáðàçóþòñÿ ñî-

îòâåòñòâåííî áèñ[3-àðèë-1-(N-ãåòåðèë)êàðáîêñàìè-

äî-1,3-ïðîïàíäèîíàòî]ìåäü (IIà – î), öèíê (IIIà – ë),

êàäìèé (IVà – ë). Ðåàêöèÿ ïðîòåêàåò â ñðåäå ñïèðòà

ýòèëîâîãî èëè ñìåñè äèîêñàí — ñïèðò ýòèëîâûé

(1:0,5) (ñõåìà).

Ñîåäèíåíèÿ IIæ, ç, IIIà, â, ã, è – ë, IVà – â, å ðàíåå íå

îïèñàíû, èõ õàðàêòåðèñòèêè ïðèâåäåíû â òàáë. 1. Îíè

ïðåäñòàâëÿþò ñîáîé áåñöâåòíûå, æåëòûå èëè ñâåò-

ëî-çåëåíûå âûñîêîïëàâêèå êðèñòàëëè÷åñêèå âåùåñò-

âà, ðàñòâîðèìûå â ÄÌÑÎ è ÄÌÔÀ, ìàëî ðàñòâîðèìûå

â îáû÷íûõ îðãàíè÷åñêèõ ðàñòâîðèòåëÿõ. Â îòëè÷èå îò

èñõîäíûõ N-ãåòåðèëàìèäîâ I, êîìïëåêñíûå ñîåäèíå-

íèÿ íå äàþò îêðàøèâàíèÿ ñî ñïèðòîâûì ðàñòâîðîì

õëîðèäà æåëåçà(III), ÷òî ñâèäåòåëüñòâóåò î äåïðîòîíè-

çàöèè ëèãàíäà â õîäå ðåàêöèè.

Â ÈÊ-ñïåêòðàõ íîâûõ ñèíòåçèðîâàííûõ õåëàòîâ

ïðèñóòñòâóþò ïîëîñû ïîãëîùåíèÿ âàëåíòíûõ êîëåáà-

íèé NH ãðóïï â îáëàñòè 3245 – 3335 ñì – 1, àìèäíûõ

êàðáîíèëüíûõ ãðóïï â îáëàñòè 1685 – 1710 ñì – 1, à

òàêæå ïîëîñû ïîãëîùåíèÿ ãðóïïû Ñ4=Î è Ñ=N, Ñ=Ñ

ñâÿçåé â îáëàñòè 1570 – 1625 ñì – 1. Ïîëîñà ïîãëîùå-

íèÿ êàðáîíèëüíûõ ãðóïï Ñ4=Î ñìåùåíà â îáëàñòü íèç-

øèõ ÷àñòîò íà 10 – 15 ñì – 1, ïî ñðàâíåíèþ ñ èñõîäíû-

ìè ñîåäèíåíèÿìè I, ÷òî ïîäòâåðæäàåò ó÷àñòèå ýòèõ

ãðóïï â îáðàçîâàíèè áîëåå ïðî÷íîé êîîðäèíàöèîííîé

ñâÿçè è õîðîøî ñîãëàñóåòñÿ ñ ëèòåðàòóðíûìè äàííûìè

[4, 5].

Ýêñïåðèìåíòàëüíàÿ õèìè÷åñêàÿ ÷àñòü

ÈÊ-ñïåêòðû çàïèñàíû íà ïðèáîðå ÔÑÌ-1201 (Ðîñ-

ñèÿ) â ïàñòå â âàçåëèíîâîì ìàñëå. Õèìè÷åñêóþ ÷èñòî-

òó ñîåäèíåíèé è ïðîòåêàíèå ðåàêöèè êîíòðîëèðîâàëè

ìåòîäîì ÒÑÕ íà ïëàñòèíêàõ “Silufol UV-254” â ñèñòå-

ìå ýôèð — áåíçîë — àöåòîí, 10:9:1, ïÿòíà äåòåêòèðî-

âàëè ïàðàìè éîäà. Äàííûå ýëåìåíòíîãî àíàëèçà ñèíòå-

çèðîâàííûõ âåùåñòâ ñîîòâåòñòâóþò âû÷èñëåííûì çíà-

÷åíèÿì.

Áèñ{3-(4-õëîðôåíèë)-1-[N-2-(1,3,4-òèàäèàçîëèë)]-

êàðáîêñàìèäî-1,3-ïðîïàíäèîíàòî}ìåäü (IIç). Ê ñóñ-

ïåíçèè 6,19 ã (0,02 ìîëü) N-[2-(1,3,4-òèàäèàçî-
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ëèë)]àìèäà 2-ãèäðîêñè-4-îêñî-4-(4-õëîðôåíèë)-2-áó-

òåíîâîé êèñëîòû (Ií) â 50 ìë ñïèðòà ýòèëîâîãî ïðè-

áàâëÿþò ðàñòâîð 2,24 ã (0,01 ìîëü) CuCl2 � 5H2O â

20 ìë òîãî æå ðàñòâîðèòåëÿ, ïåðåìåøèâàþò äî ïîëíî-

ãî ðàñòâîðåíèÿ ðåàãåíòà è âûäåðæèâàþò ïðè êîìíàò-

íîé òåìïåðàòóðå â òå÷åíèå 24 ÷. Âûïàâøèé îñàäîê îò-

ôèëüòðîâûâàþò, ïðîìûâàþò ãîðÿ÷èì òîëóîëîì è âû-

ñóøèâàþò.

Ñîåäèíåíèå IIæ ïîëó÷åíî àíàëîãè÷íî.

Áèñ{3-ôåíèë-1-[N-2-(5-ìåòèë-1,3,4-òèàäèàçîëèë)]-

êàðáîêñàìèäî-1,3-ïðîïàíäèîíàòî}öèíê (IIIã). Ê

ñóñïåíçèè 5,78 ã (0,02 ìîëü) N-[2-(5-ìåòèë-1,3,4-òèà-

äèàçîëèë)]àìèäà 2-ãèäðîêñè-4-îêñî-4-ôåíèë-2-áóòå-

íîâîé êèñëîòû (Iä) â 45 ìë ñïèðòà ýòèëîâîãî ïðèáàâ-

ëÿþò ðàñòâîð 1,36 ã (0,01 ìîëü) ZnCl2 â 20 ìë òîãî æå

ðàñòâîðèòåëÿ, ïåðåìåøèâàþò äî ïîëíîãî ðàñòâîðåíèÿ

ðåàãåíòà è âûäåðæèâàþò ïðè êîìíàòíîé òåìïåðàòóðå â

òå÷åíèå 48 ÷. Âûïàâøèé îñàäîê îòôèëüòðîâûâàþò,

ïðîìûâàþò ãîðÿ÷èì ýòèëàöåòàòîì è âûñóøèâàþò.

Ñîåäèíåíèÿ IIIà, â, è, ê, ë ïîëó÷åíû àíàëîãè÷íî.

Áèñ{3-ôåíèë-1-[N-(2-áåíçèìèäàçîëèë)]êàðáîêñà-

ìèäî-1,3-ïðîïàíäèîíàòî}êàäìèé (IVå). Ê ðàñòâîðó

6,14 ã (0,02 ìîëü) N-(2-áåíçèìèäàçîëèë)àìèäà 2-ãèä-

ðîêñè-4-îêñî-4-ôåíèë-2-áóòåíîâîé êèñëîòû (Iæ) â

50 ìë äèîêñàíà ïðèáàâëÿþò ðàñòâîð 2,28 ã (0,01 ìîëü)

ÑdCl2 � 2,5Í2Î â 25 ìë ñïèðòà ýòèëîâîãî è íàãðåâàþò

äî òåìïåðàòóðû êèïåíèÿ. Ðåàêöèîííóþ ñìåñü îõëàæ-

äàþò äî 0 °C, âûïàâøèé îñàäîê îòôèëüòðîâûâàþò,

ïðîìûâàþò ãîðÿ÷èì òîëóîëîì è âûñóøèâàþò.

Ñîåäèíåíèÿ IVà – â ïîëó÷åíû àíàëîãè÷íî.

Ýêñïåðèìåíòàëüíàÿ áèîëîãè÷åñêàÿ ÷àñòü

Îñòðóþ òîêñè÷íîñòü èçó÷àëè íà áåëûõ áåñïîðîä-

íûõ ìûøàõ îáîåãî ïîëà ìàññîé 18 – 22 ã. Ñîåäèíåíèå

ââîäèëè ïåðîðàëüíî â âèäå âçâåñè â 2 % êðàõìàëüíîì

ðàñòâîðå îäíîêðàòíî, ïîñëå ÷åãî æèâîòíûå íàõîäè-

ëèñü ïîä íàáëþäåíèåì â òå÷åíèå 7 ñóò. Ïîêàçàòåëåì

òîêñè÷íîñòè ñëóæèëà äîçà, âûçûâàþùàÿ ê êîíöó îïû-

òà ãèáåëü 50 % æèâîòíûõ (ËÄ50) [6, 7]. Êàæäîå ñîåäè-

íåíèå èñïûòûâàëè íà 6 æèâîòíûõ.

Àíòèìèêðîáíóþ àêòèâíîñòü îïðåäåëÿëè ïî îòíî-

øåíèþ ê øòàììàì St. aureus ÀÒÑÑ 6538-Ð è E. coli

ÀÒÑÑ 25922 ìåòîäîì äâóêðàòíûõ ñåðèéíûõ ðàçâåäå-

íèé â æèäêîé ïèòàòåëüíîé ñðåäå [8]. Â êà÷åñòâå ðàñ-

òâîðèòåëÿ èñïîëüçîâàëè äåìåòèëôîðìàìèä. Ïîñåâû

ïðîèçâîäèëè â ìÿñîïåïòîííûé áóëüîí (pH 7,0) ñ ðàç-
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Ò à á ë è ö à 1
Õàðàêòåðèñòèêè íîâûõ áèñ[3-àðèë-1-(N-ãåòåðèë)êàðáîêñàìèäî-1,3-ïðîïàíäèîíàòî]ìåäè (IIæ, ç), öèíêà (IIIà, â, ã, è – ë), êàäìèÿ
(IVà – â, å)

Ñîåäèíåíèå Âûõîä, % Ò. ïë. (ðàçë.), °C Áðóòòî-ôîðìóëà Ìîëåê. ìàññà

ÈÊ-ñïåêòðû, �max, ñì – 1

NHCO CONH C4=O, C=N,
C=C

IIæ 46 228 – 230 C42H36N6O8Cu 816,33 3280 1685, 1665* 1610, 1570

IIç 87 298 – 300 C24H14Cl2N6O6S2Cu 680,98 3275 1700 1610, 1580

IIIà 56 320 – 321 C30H22N4O6Zn 599,89 3330 1710 1610, 1575

IIIâ 95 264 – 266 C26H18N4O6S2Zn 611,94 3250 1685 1605, 1595

IIIã 74 282 – 284 C26H20N6O6S2Zn 641,97 3245 1685 1605, 1580

IIIè 72 > 325 C24H14Cl2N6O6S2Zn 682,82 3280 1705 1605, 1580

IIIê 69 243 – 245 C26H18Cl2N6O6S2Zn 710,87 3270 1685 1610, 1590

IIIë 78 276 – 278 C34H22Cl2N6O6Zn 746,87 3105**ø
3265

1710 1625, 1575

IVà 83 308 – 310 C30H24N4O6Cd 646,93 3325 1705 1610, 1580

IVá 87 > 325 C30H22N4O6Cd 646,93 3335 1700 1600, 1580

IVâ 79 330 – 332 C26H18N4O6S2Cd 658,98 3280 1700 1610, 1575

IVå 80 242 – 244 C34H24N6O6Cd 725,01 3110**ø
3295

1695 1625, 1580

* Îòíåñåí ê Ñ=Î ïèðàçîëà, ** îòíåñåí ê NH ãåòåðîöèêëà.

Ò à á ë è ö à 2
Àíòèìèêðîáíàÿ àêòèâíîñòü êîìïëåêñíûõ ñîåäèíåíèé II – IV

Ñîåäèíå-

íèå

ÌÈÊ, ìêã/ìë

Ñîåäèíåíèå

ÌÈÊ, ìêã/ìë

Staphylo-

coccus

aureus

Escherihia

coli

Staphylo-

coñcus

aureus

Escherihia

coli

IIà 250 250 IIIæ 125 125

IIá 250 125 IIIç 500 500

IIâ 125 125 IIIè 500 1000

IIã 250 500 IIIê 1000 1000

IIä 125 125 IIIë 500 1000

IIå 250 250 IVà 2,0 2,0

IIæ 250 125 IVá 15,6 62,0

IIç 500 500 IVâ 2,0 3,9

IIè 500 500 IVã 125 125

IIê 1000 1000 IVä 250 62,0

IIë 125 125 IVå 125 250

IIì 250 250 IVæ 250 31,0

IIí 1000 1000 IVç 62,0 62,0

IIî 1000 1000 IVè 1,0 1,0

IIIà 31,0 3,9 IVê 250 125

IIIá 125 500 IVë 125 125

IIIâ 125 250 CuCl2 � 5H2O 500 500

IIIã 250 500 ZnCl2. 250 250

IIIä 31,0 62,0 ÑdCl2 � 2,5H2O 125 125

IIIå 250 500 Õëîðãåêñèäèí 125 125



ëè÷íîé êîíöåíòðàöèåé èñïûòóåìûõ ñîåäèíåíèé. Ìèê-

ðîáíàÿ íàãðóçêà ñîñòàâëÿëà 250 000 ìèêðîáíûõ òåë íà

1 ìë. ×åðåç 18 – 20 ÷ âûäåðæêè êîíòðîëüíûõ è îïûò-

íûõ ïðîáèðîê â òåðìîñòàòå ïðè òåìïåðàòóðå 37 °C

ôèêñèðîâàëè ðåçóëüòàò. Äëÿ âñåõ èññëåäóåìûõ ñîåäè-

íåíèé îïðåäåëÿëè ìèíèìàëüíûå èíãèáèðóþùèå êîí-

öåíòðàöèè (ÌÈÊ) â ìêã/ìë. Â êà÷åñòâå ïðåïàðàòà

ñðàâíåíèÿ èñïîëüçîâàëè õëîðãåêñèäèí. Êðîìå òîãî

ýôôåêò ñîåäèíåíèé ñðàâíèâàëè ñ äèõëîðèäàìè ìåäè,

öèíêà è êàäìèÿ.

Äëÿ õåëàòîâ IIIà, IVà, â, è, ïðîÿâèâøèõ âûñîêóþ

áàêòåðèîñòàòè÷åñêóþ àêòèâíîñòü, áûëè ïðîâåäåíû óã-

ëóáëåííûå èññëåäîâàíèÿ ïî îòíîøåíèþ ê òåñò-êóëüòó-

ðàì Âñåðîññèéñêîãî ìóçåÿ ïàòîãåííûõ ìèêðîîðãàíèç-

ìîâ S. epidermidis ÀÒÑÑ 14990, P. aeruginosa ÀÒÑÑ

9027, C. albicans ÀÒÑÑ 885 – 653, B. subtilis ÀÒÑÑ

6633, B. ñereus ÀÒÑÑ 8035, B. anthracis ÀÒÑÑ 010021.

Óñòàíîâëåíî, ÷òî áîëüøèíñòâî èçó÷åííûõ êîìïëåêñ-

íûõ ñîåäèíåíèé II – IV îáëàäàåò àíòèìèêðîáíîé àê-

òèâíîñòüþ (òàáë. 2), êîòîðàÿ çàâèñèò, â ïåðâóþ î÷å-

ðåäü, îò ïðèðîäû ìåòàëëà è õàðàêòåðà ãåòåðîöèêëà.

Ñðåäè ìåäíûõ õåëàòîâ II âûÿâëåíî ëèøü 3 ñîåäèíåíèÿ

(IIâ, ä, ë), îáëàäàþùèõ àêòèâíîñòüþ, ñðàâíèìîé ñ äåé-

ñòâèåì õëîðãåêñèäèíà. Õèìè÷åñêàÿ ìîäèôèêàöèÿ

N-ãåòåðèëàìèäîâ I äî öèíêîâûõ ïðîèçâîäíûõ III ïî-

çâîëèëà ñóùåñòâåííî óâåëè÷èòü èõ àêòèâíîñòü ïðè èñ-

ïîëüçîâàíèè â êà÷åñòâå ãåòåðîöèêëè÷åñêîãî çàìåñòè-

òåëÿ 2-ïèðèäèëà (ñîåäèíåíèÿ IIIà, ä). Â öåëîì, íàèáîëü-

øåé àêòèâíîñòüþ, çíà÷èòåëüíî ïðåâûøàþùåé ïðåïà-

ðàò ñðàâíåíèÿ, îáëàäàþò êàäìèåâûå õåëàòû IV, ñîäåð-

æàùèå â ñâîåé ñòðóêòóðå òèàçîëüíûå è ïèðèäèíîâûå

ôðàãìåíòû.

Ïðîâåäåííîå ðàñøèðåííîå èññëåäîâàíèå ñîåäèíå-

íèé IIIà, IVà, â, è ïî îòíîøåíèþ ê ìóçåéíûì øòàììàì

ìèêðîîðãàíèçìîâ ïîäòâåðäèëî èõ øèðîêèé ñïåêòð àí-

òèìèêðîáíîãî äåéñòâèÿ, âêëþ÷àÿ ïðîòèâîãðèáêîâûé

ýôôåêò (òàáë. 3).
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SYNTHESIS AND ANTIMICROBIAL ACTIVITY OF COMPLEX COMPOUNDS BASED
ON N-HETERYLAMIDES OF 4-ARYL-2-HYDROXY-4-OXO-2-BUTENOIC ACIDS
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The interaction of N-heterylamides of 4-aryl-2-hydroxy-4-oxo-2-butenoic acids with dichlorides of copper, zinc, and cadmium led to the formation of
bis[3-aryl-1-(N-heteryl)carboxamido-1,3-propanedionato]-copper, -zinc and –cadmium, respectively. Compounds with high antimicrobial activity were fo-
und among these products.

16 Õèìèêî-ôàðìàöåâòè÷åñêèé æóðíàë. Òîì 42, ¹ 7, 2008

Ò à á ë è ö à 3
Àíòèìèêðîáíàÿ àêòèâíîñòü ñîåäèíåíèé IIIà, IVà, â, è ïî îòíî-
øåíèþ ê ìóçåéíûì øòàììàì ìèêðîîðãàíèçìîâ

Ñîåäèíå-

íèå

ÌÈÊ, ìêã/ìë

S. epider-

midis

P. aerugi-

nosa
C. albicans B. subtilis B. ñereus

B. anthra-

cis

IIIà 62,0 500 62,0 62,0 62,0 62,0

IVà 15,6 125 15,6 7,8 7,8 15,6

IVâ 15,6 250 15,6 7,8 15,6 62,0

IVè 7,8 125 7,8 3,9 3,9 3,9


