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Ciklisko laktimu metil€teru reakcnjas ar
ciklohekséndikarbonskabes hidrazidiem

Irisa Ravina', Zenta Tetere?,
Daina Zicane®, “* Riga Technical University
Kopsavilkums. Viena no ciklisko laktimu metilesteru sintézes  reakcijas ar tri- (1), tetra- (2) un penta- (3)

metodem ir attiecigo laktamu reakcijas ar dimetilsulfatu. Iegutie
savienojumi reagé ar acilhidraziniem, taja skaita karbonskabju
hidrazidiem. Minétajas reakcijas veidojas lineari savienojumi,
Kuri, izS§kelot udeni, ciklizéjas. Saja darba pétitas
ciklohekséndikarbonskabju reakcijas ar tri-, tetra- un
pentametiléenlaktiméteriem. Pirmaja reakcijas stadija veidojas
abu komponentu kondensacijas savienojumi — ,,amidrazoni”,
otraja to ciklizacijas produkti. Atkariba no ,,amizadronu”
struktiiras rodas triazoli, kas C(4) un C(5) vietas saistiti ar
metilénsavienojumu ciklu, vai attiecigie diazaspiroatvasinajumi.

Atslegas vardi: 1aktimi, cikolohekséndikarbonskabe, hidrazidi,
triazoli, amidrazoni, diazaspirosavienojumi.

I.IEVADS

Ciklisko laktimu metileteri, kurus viegli sintez&t no
attiecigajiem laktamiem un dimetilsulfata [1, 2], reagé ar
dazadiem nukleofiliem reagentiem, arT skabju hidrazidiem. Sis
reakcijas parasti norit divas stadijas. Pirmaja no tam veidojas
hidrazidu un laktiméteru kondensacijas savienojumi, otraja —
to ciklizacijas produkti.

Noluka iegit jaunus, iesp&ams biologiski aktivus
savienojumus, uz misu agrak sintez&to
ciklohekséndikarbonskabju hidrazidu (4) [3] bazes veicam to
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metilénlaktiméteriem.

Il.REZULTATI UN TO IZVERTEJUMS

Pirma reakcijas stadija norit analogi literatira [1]
aprakstitajai metodikai. legitie ,,amidrazoni” (5-7) [1] ir
praktiski neskisto$i savienojumi, tapéc tikai divus no tiem (6b,

Virstosa ledus etikskab& savienojumi 5-7 strauji ciklizgjas,
taCu reakcijas ar dazadas struktiiras ,,amidrazoniem” norit
atSkirigi. Tetra-metilén- (6) un pentametilén- (7) ciklu
saturo$ie ,,amidrazoni” veido triazola atvasinajumus, kas C(4)
un C(5) vietas saistiti ar metilénsavienojuma ciklu (9, 10), bet
trimetilén- ,,amidrazona” (5) paSacilé$anas rezultata rodas
attiecigie diazaspiroatvasinajumi (8).

Savienojumu 8, 9 un 10 struktiiras noteiktas ar KMR'H
spektru un IS spektru palidzibu, ka ari pamatotas ar
elementanalizes datiem.

KMR'H spektru analize lauj secinat, ka triazola
atvasinajumi 9 un 10 izdaliti viena diastereoméra veida, bet
diazaspiroatvasinajumi (8) ir diastereoizoméru maisjjums
attiecibas 2:1 (8b-e) un 1,2:1 (8a).
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1. TABULA
SAVIENOJUMU 5-10 ANALITISKIE DATI
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Atrasts, % Kusanas
Savienojums Summara formula Aprekinats, % temperatiira, Iznakums, %
c H N °C
10c C20H24C|N3 70,01 @& 12,06 79-83 41
70,26 7,08 12,29
10d CaoH24BrNs 61,92 6,08 10,68 153-154 68
62,18 6,26 10,88
10e Con24N40z 67,94 @ﬂ 15,68 154-156 40
68,16 6,86 15,90
2. TABULA
SAVIENOJUMU 8-10 KMR'H SPEKTRU DATI
Savienojums KMR*H spekri
8a 1,77 (3H, s, CH3); 1,87-2,06 (2H, m, CH,); 2,18-2,49 (4H, m, 2CH,); 2,86 (2H, pl.s, CH); 2,99-3,13 (2H,
m, CHy); 3,28 (1H, pl.s, CH); 5,49 un 5,54 (1H, divi s, =CH); 7,09-7,30 (5H, m, arom.); 9,90 (1H, s, NH).
8b 1,81 (3H, s, CHa); 1,82-1,93 (2H, m, CHy); 2,12-2,20 (2H, m, CHy); 2,28-2,32 (2H, m, CH,); 3,04 (1H,
pl.s, CH); 3,22-3,31 (2H, m, CH,); 3,48-3,61 (2H, m, CH,); 5,48 un 5,63 (1H, divi s, =CH); 7,42-7,46 (2H,
m, arom.); 8,17-8,19 (2H, m, arom.); 10,48 (1H, s, NH).
8c 1,78 (3H, s, CH3); 1,93-1,98 (2H, m, CHy); 2,03-2,11 (4H, m, 2CHy); 2,36-2,52 (2H, m, CH,); 2,89-3,19
(1H, pl.s, CH); 3,42-3,57 (2H, m, CHy); 5,51 un 5,57 (1H, divi s, =CH); 7,09-7,20 (4H, m, arom.); 10,79
(1H, s, NH).
8d 1,77 (3H, s, CHa); 1,98-2,28 (4H, m, 2CHy); 2,38-2,64 (2H, m, CHy); 2,91 (1H, pl.s, CH); 3,09-3,21 (2H,
m, CH,); 3,58 (2H, t, J=7,16, CH,); 5,50 un 5,56 (1H, divi s, =CH); 7,05-7,09 (2H, m, arom.); 7,28-7,33
(2H, m, arom.); 10,07 (1H, s, NH).
8e 1,79 (3H, s, CHa); 1,89-1,99 (2H, m, CHy); 2,02-2,17 (2H, m, CHy); 2,34-2,50 (2H, m, CH,); 2,98 (1H,
pl.s, CH); 3,14-3,21 (2H, m, CH,); 3,53-3,66 (2H, m, CH,); 5,54 un 5,60 (1H, divi s, =CH); 7,34-7,37 (2H,
m, arom.); 8,05 (2H, m, arom.); 11,19 (1H, s, NH).
9a 1,45-1,79 (2H, m, CH,); 1,84 (3H, pl.s, CHs); 2,12 (2H, g, J=4,89, CH,); 2,24-2,34 (4H, m, 2CHy); 2,47
(2H, g, J=1,55, CH,); 2,88 (2H, pl.s, 2CH); 3,19-3,34 (2H, m, CH,); 5,59 (1H, pl.s, =CH); 6,87 (2H, pl.s,
arom.); 7,20 (3H, m, arom.).
9b 1,62-1,65 (2H, m, CH,); 1,81 (3H, ¢, CHa); 2,15-2,18 (2H, m, CH,); 2,45 (2H, g, J=5,46, CHy); 2,55-2,66
(4H, m, 2CH,); 2,87-2,92 (2H, m, 2CH); 3,20-3,29 (2H, m, CH,); 5,55 (1H, pl.s, =CH); 6,80-6,90 (2H, m,
arom.); 7,28 (2H, m, arom.).
9c 1,66-1,77 (2H, m, CH,); 1,83 (3H, pl.s, CHs); 2,14-2,23 (2H, m, CH,); 2,41-2,52 (4H, m, 2CH,); 2,58-2,71
(2H, m, CHy); 3,19-3,30 (2H, m, CH,); 3,37-3,44 (2H, m, 2CH); 5,57 (1H, pl.s, =CH); 6,79 (2H, d, J=8,47,
arom.); 7,16 (2H, d, J=8,47, CH,).
ad 1,62-1,76 (2H, m, CHy); 1,83 (3H, pl.s, CHs); 2,12-2,26 (2H, g, J=3,2, CH,); 2,39-2,51 (2H, m, CH,); 2,57-
2,71 (4H, m, 2CH,); 2,91 (2H, pl.s, 2CH); 3,19-3,4 (2H, m, CH,); 5,58 (LH, pl.s, =CH); 6,76 (2H, s,
arom.); 7,30 (2H, s, arom.).
9 1,85 (3H, pl.s, CHs); 2,30-2,58 (4H, m, 2CH,); 2,71-2,82 (2H, m, CH,); 2,89-3,00 (4H, m, 2CH,); 3,26-
3,44 (2H, m, 2CH); 3,58-3,63 (2H, m, CH,); 5,60 (1H, pl.s, =CH); 7,07 (2H, d, J=8,10, arom.); 8,04 (2H,
d, J=8,11, arom.).
10a 1,41-1,44 (2H, m, CH,); 1,58-1,76 (4H, m, 2CH,); 1,81 (3H, pl.s, CHs); 2,19 (2H, d, J=2,74, CH,); 2,43-
2,55 (4H, m, 2CHy); 2,83-2,86 (2H, m, 2CH,); 3,32-3,43 (2H, m, 2CH); 5,57 (1H, s, =CH); 6,84 (2H, pl.s,
arom.); 7,16 (3H, pl.s, arom.).
10b 1,62-1,73 (2H, m, CH,); 1,78-1,84 (2H, m, CH,); 1,89-1,92 (2H, m, CH,); 1,96 (3H, pl.s, CHs); 2,42-2,48
(2H, m, CHy); 2,55-2,79 (4H, m, 2CH,); 3,36 (2H, pl.s, 2CH); 3,40-3,72 (2H, m, CHy); 5,73 (1H, s, =CH);
7,02-7,21 (2H, s, arom.); 7,40 (2H, m, arom.).
10c 1,48-1,52 (2H, m, CH); 1,54-1,60 (4H, m, 2CH.); 1,67-1,73 (2H, m, CH,); 1,81 (3H, pl.s, CHs); 2,45-2,66
(4H, m, 2CH,); 2,99 (2H, pl.s, CH,); 3,38-3,57 (2H, m, 2CH); 5,57 (LH, s, =CH); 6,80 (2H, s, arom.); 7,28
(2H, m, arom.).
10d 1,60-1,64 (4H, m, 2CH,); 1,66-1,75 (2H, m, CH,); 1,84 (3H, pl.s, CHa); 2,48 (2H, pl.s, 2CH); 2,62-2,72
(2H, m, CHy); 3,28-3,39 (2H, m, CH,); 3,60-3,81 (4H, m, 2CH,); 5,61 (1H, s, =CH); 7,03 (2H, d, J=7,54,
arom.); 8,03 (2H, d, J=7,53, arom.).
10e 1,63-1,72 (4H, m, 2CH,); 1,75-1,78 (2H, m, CH,); 1,83 (3H, pl.s, CHs); 2,42-2,54 (2H, m, CH,); 2,70 (2H,
m, CH,); 2,89-3,01 (4H, m, 2CH,); 3,27-3,36 (1H, m, CH); 3,59-3,77 (1H, m, CH); 5,59 (1H, s, =CH);
7,01 (2H, d, J=8,59, arom.); 8,02 (2H, d, J=8,59, arom.).
I11. EKSPERIMENTALA DALA Iegiitie savienojumi viendabigi §kidinataju sist€éma butanols:

KMRH spektri uznemti ar Bruker 300 spektrometru CDCI, ~ Stikskabe: Udens 4:1:1.
(8, 9, 10) un DMSO-Dy (6b, 7d) skidumos.

11
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(1S,6R)-1-(2-(3,4-Dihidro-2H-pirol-5-il)hidrazinkarbo-
nil)-4-metil-6-(p-R-fenil)cikloheks-3-enkarbonskabes (5a-
e);

(1S,6R)-4-metil-6-(p-R-fenil)-1-(2-(3,4,5,6-
tetrahidropiridin-2-il)hidrazinkarbonil)-cikloheks-3-
énkarbonskabes (6a-€);

(1S,6R)-4-metil-6-(p-R-fenil)-1-(2-(3,4,5,6-tetrahidro-
2H-azepin-7-il)hidrazinkarbonil)cikloheks-3-
énkarbonskabes (7a-€). 3 mmol ciklohekséndikarbonskabes
hidrazida (4a-e) suspensiju 6 ml metanola uzkarsé Iidz
vir§anai un, intensivi maisot, pievieno 4 mmol cikliska laktima
metiléteri (1-3). Maisa un vara 1 stundu. Nogulsnes filtre, uz
filtra vairakas reizes mazga ar karstu metanolu

legiito produktu (5-7) analitiskie dati uzraditi 1. tabula.

Savienojuma 6b KMR'H: 1,63 (4H, pl.s, 2CH,); 1,72 (3H,
pl.s, CHj); 2,03 (2H, d, J=8,47, CH,); 2,21 (2H, d, J=8,47,
CH,); 2,91-2,95 (1H, m, CH); 3,29 (4H, m, 2CHy); 3,68 (1H,
s, NH); 5,39 (1H, pl.s, =CH); 6,99 (2H, s, arom.); 7,12 (2H, s,
arom); 8,33 (1H, s, NH); 10,54 (1H, pl.s, COOH).

Savienojuma 7d KMR'H: 1,54-1,60 (2H, m, CH,); 1,63
(3H, s, CHa); 1,70-1,75 (2H, m, CH,); 2,04 (2H, d, J=7,34,
CHy); 2,22 (2H, d, J=7,34, CH,); 2,67-2,70 (2H, m, CH));
2,93-3,30 (1H, m, CH); 3,37-3,43 (4H, m, 2CH,); 3,66 (1H, s,
NH); 5,40 (1H, pl.s, =CH); 7,05 (2H, pl.s, arom.); 7,37 (2H,
pl.s, arom.); 8,33 (1H, s, NH); 10,21 (1H, pl.s, COOH).

2-(3,4-Dihidro-2H-pirol-5-il)-10-(4-R-fenil)-8-metil-2,3-
diazaspiro[4,5]dec-7-en-1,4-dioni (8a-¢);

10a,c.e. legiito savienojumu (8, 9 un 10) analitiskie dati
uzraditi 1. tabula.
Savienojumu 8a-e IS spektri (KBr) V, cm™:
3176 (NH); 1672 (C=0); 1627 (C=0); (8a);
3210 (NH); 1678 (C=0); 1620 (C=0); (8b);
3161 (NH); 1684 (C=0); 1651 (C=0); (8c);
3083 (NH); 1681 (C=0); 1620 (C=0); (8d);
3120 (NH); 1674 (C=0); 1624 (C=0); (8e);
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3-(6-4-R-fenil)-4-metilcikloheks-3-enil)-5,6,7,8-
tetrahidro[1,2,4]triazolo[4,3-a]piridini (9a-¢);

3-(6-4-R-fenil)-4-metilcikloheks-3-enil)-6,7,8,9-
tetrahidro-5H-[1,2,4]triazolo[4,3-a]azepini (10a-¢).

0,5 g ,,amidrazona” (5-7) vara 2 ml ledus etikskabes 30
minutes. Slgidumu ietvaic€ un parkristaliz€ no etilacetata 8a,d,
9a,d,e, 10b,d vai etilacetata: heksana maisijuma 8b,e, 9c,

Daina Zicane, Lead Researcher, Dr.chem.
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Irisa Ravina, Zenta Tetere, Daina Zicane. Reactions of Cyclic Lactim Methylesters with Hydrazides of Cyclohexenedicarboxylic Acids
The cyclic lactim methylesters, prepared by the reaction of lactams with dimethylsulphate, react with nucleophylic compounds. Aiming at
acquiring new products possessing biological activity we realised reactions of 1-hydroxycarbonyl-2-(4-R-phenyl)-4-methyl-4-
cyclohexenylhydr-azides with tri-, tetra- and pentamethylene lactim ethers. These reactions often proceed in two stages. Lactim methylethers
with hydrazides of cyclohexenedicarboxylic acids form hydrazidoazacycloalkenes. Very low solubility of these compounds made their NMR
spectroscopy impossible. Only in two cases the NMR spectral analyses was successful. 2-[2-(4-R)-Phenyl-1-hydroxycarbonyl-4-
methylcyclohexenylhydrazido-1-azacycloalkenes reacted with acetic acid to cyclize. In the case of trimethylene azacyclohydrazides
diazaspiroderivatives were obtained. Similar reactions with tetramethylene- and pentamethylene azacyclohydrazides gave triazole derivatives.
The structure of the products was determined by NMR and IR spectroscopies and confirmed with elemental analyses. Cyclization of
trimethylene azacyclohydrazides yielded two diastereoisomers in ratio 2:1 or 1,2:1 (C=H), while tetra- and pentamethylene derivatives gave
only one diasterecisomer.

HUpuca PaBuns, 3enta Terepe, [laiina 3uunawne.
IHUKJIOTeKCEeHANKAPOOHOBOH KHCI0THI

MetunoBble (QHPbl HUKIMYECKUX JAKTHMOB, JIETKO IOJydaeMble M3 COOTBETCTBYIOLIMX JIAKTAMOB M AWMETHJICYIb(daTa, pearupyror c
Ppas3IMYHbIMU HyKJ'IeO(bI/I.]'lebIMPI pearcHraMu, B TOM 4YUCJIC TUAPA3HUIaMH KUCJIOT. Pea](]_ll/ll/l OGBI‘[HO IPOTEKArOT B ABYX CTagusix.

Ha mepBoii craguu o0pa3yroTcst MPOAYKTHl KOHACHCAUU THUAPA3HIOB M JIAKTUMA(HUPOB, HA BTOPOW — MPOUCXOIUT WX HUKIU3amms. s
nony'-[eHm{ HOBBIX, NMOTCHIIMAJIBHO 6I/IOHOFI/I‘ICCKI/I AKTHUBHBIX COC}II/IHGHHﬁ Ha 6a3e paHee CHUHTE3UPOBAHHBIX ruapasuioB
LIMKJ'IOFCKCGHK&]DGOHOB])IX KHCJIOT MBI IIPOBEJIM UX PEAKLIHU C TPU-, TETPpaA- U l'IeHTaMeTI/IIleHJ’laKTHMS(bI/IpaMI/I.

[epBas cragus peaknuu MpPOTEKAaeT aHAIOTHYHO METOJMKE, OMMUCAHHON B JuTepaType. [lomydeHHbIe ,,aMUIpa3oHbI” SBISAIOTCS MPAKTHICCKU
HEPACTBOPHUMBIMU COCTUHCHUAMU.

»AMHUIIPa30HBI” IUKIU3YIOTCSI B KHILIIEH JIEASHOW YKCYCHOM KHCIIOTE, HO, B 3aBHCHMOCTH OT MX CTPYKTYpBI, B PEaKIMAX IOIy4EHbI
pa3u4HbBIE COSIWHEHUS - ,,aMUAPA3OHBI’, CONIEpKAlINe TETPaMETWIICH- W TIEHTaMETHICHOBBIE HUKIBI, 00pa3yroT MPOM3BOIHBIE TpHA30Ja,
CBsI3aHHBIC ¢ IUKIOM MeTwieHnponsBogHoro npu C(4) u C(5), a B pe3ynpraTe caMOAMIMPOBAHUS TPUMETHIICH-,,aMUIPA30HOB” TIOTyYESHBI
COOTBETCTBYIOLINE JAUA3aCMUPONpon3Bo/iHbe. COCTaB TMOJMYYEHHBIX COCAMHEHHH TMOATBEP)KICH pe3yJibTaTaMH 3JIEMEHTHOTO aHanu3a, a
CTpPOEHHE — JTaHHBIMU CIIEKTPOB SMP'H.

Amnamis crekrpoB SIMP'H rosBomser chemarh BBIBOJ, 9TO IPOM3BOIHBIC TpHA30Na IONYYeHE B KadecTBE ONHOTO H30Mepa, a
JIMa3acIUPOCOEIUHEHHUS SIBIISIOTCS CMECHIO H30MEPOB B cooTHomeHuu 2:1 (8b-¢) u 1,2:1 (8a).

Peakniuu MeTHJIOBBIX Sq)“poB HNUKJINYECKUX JIAKTHUMOB C THUHApPasujiaMu
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