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Aziridina eilds ietilpst daudzu farmacija lietotu medikamentu sastava, piemeram, imiinas sistemas
modulatori azimeksons (1) un imeksons (2), [1] nukleofosfoproteina P 53 aktivators diazihions (3) [2],
ka ari sunu antiproliferacijas aktivators porfiromicins (5) [3].

Azimeksons (1) Imeksons (2) Diazihions (3) Porfiromicins (4)

..
Zinams, ka aziridina karbonskabes amidi un to atvasinajumi reage ar veza siinu olbaltumvielam,
padarot tas vieglak eliminejamas ar imunoaizsardzibas sitemas palfdzibu [4].
Augstakminetie dati stimuleja mils uzsakt petijumus par jaunu, Iiteratura neaprakstitu aziridina
atvasinajumu sintezi: Par izejvielam izveleti vienkarsakie aziridina atvasinajumi - esteris 5 un amids
6, kuri talak modificeti pie N(1)-atoma, tos vinilejot ar aktiviem alkoksietileniem, piemeram,
metoksimetilenmalonskabes atvasinajumiem 9. '
Aziridina karbonskabes metilesteri (5) ieguvam pee literatura [5] aprakstttas metodes no 3-(2,2,2-
trimetilhidrazinijajmetilpropionata bromida un kalija karbonata. Attieciga amida 6 sintezei
izmantojam gan so esteri, gan arl aziridina karbonskabes nitrilu (7), kuru ieguvam no 2,3-
dibrompropannitrila [6] (1. shema). Lietojot nitrilu 7, mums izdevas vienkarsot ta hidrolizes proeesu
un lidz ar to veikt tehnologisku uzlabojumu, nomainot Iiteratura [7]lietoto eildoheksanonu (8a) ar leto
un viegli pieejamo aeetonu (8b).
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N-aizvietotu aziridina atvasinajumu sintezei pielietojam izopropilidenmalonata (Meldrumskabes)
etoksimetilenatvasinajumus 9a [8] un 9b [9], etoksimetilenmalonskabes dietilesteri,
etoksimetilenmalondinitrilu, etoksimetilencianetikskabes etilesteri un (l-etoksietilidenjmalondinitrilu,
Eksperimentali pieradijam, ka sIs reakcijas var veikt tikai temperaturas, kas neparsniedz 40 -c, jo
augstakas temperaturas iespejama aziridina cikla s~elSanas. Diemzel, minetajos apstaklos reage tikai
Meldrumskabes etoksimetilenatvasinajumi 9a,b, veidojot attiecigos N-viniletos savienojumus lOa-c
(2. shema).
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9a:R1=H
9b: R1 = Me

5: R2= COOMe

6: R2 = CONH2

10a: R1 = H, R2 = COOMe

10b: R1 = H, R2 = CONH2

10c: R1 = Me, R2 = CONH2

Acikliskie malonskabes atvasinajumi istabas un nedaudz paaugstinata temperatura nereage, bet
paaugstinot temperaturu virs 50 "C, vai varot reakcijas komponentes etanola s~Iduma, no reakcijas
maisljuma individualus produktus izdallt nav iespejams. Sintezeto produktu struktiiras pamatotas ar
KMR spektru un elementanalizes dati em.

e-

Eksperimentala dala

Komerciali pieejamie regenti lietoti bez papildus attirlsanas. SI}Idinataji pirms lietosanas tika destileti:
etanols un metanols no magnija un joda, dihlormetans no kalcija hidrida, N,N-dimetilformamIds un
dimetilsulfoksids no kalcija hidrida vakuuma, Silikage1a kolonu hrornatografija veikta uz Rocc
silikagela (SI 1721, 40 ...63 nm, poru imers 60±5 A). Reakciju progress un vie1u tlribas pirmejie testi
veikti ar pHina slana hromatografiju (PSH) uz Merka PSH plaksnitem (Merck, 60 F254 plaksnes),
vizualizejot tas UV gaisma vai attistot ar hlora-benzidIna metodi.
IH-KMR spektri uznemti uz Varian Mercury 200 un 400 (200 un 400 MHz) spektrometriem. Kimiska
nobide oCH) izteikta miljonajas dalas (ppm), kalibrejot pret sl}Idinataja atlikuso 'n signalu (CDCh:
oCH) 7,26 ppm, DMSOd_6: o(H) 2,50 ppm) ka ieksejo standartu. l3C-KMR spektri uznemti uz
augstakminetajiem aparatiem attiecigi pie 100,6 MHz un 75 MHz. Kimiska nobide ace) izteikta
miljonajas dalas (ppm), kalibrejot pret sl}Idinataja "c signalu (CDCh: o(e) 77,1 ppm, DMSOd_{ oCC)
39,4 ppm) ka ieksejo standartu.
Aziridtn-z-karboksamrds (6). Nitrila 7 (9,14 g, 0,14 mol, 1,0 ekviv.) s~Idumam udeni (300 rnl)
pievieno acetonu (8b) (5,10 g, 0,08 mol, 0,6 ekviv.) un ieguto reakcijas sl}Idumu maisa istabas
temperatura. Reakcijas norisi kontrole ar PSH (eluents -- CHCh:MeOH:THF:NH3(20%)1H20 =
40:30:5:5. Kad reakcijas maisijums vairs neuzrada izejvielu 7 (~ 24 h), to ietvaice lldz sausam un
atlikumu parkristalize no abs. etanola. Iegust arnIdu 6 (7,31 g, 61 %). K. t. 129-131 "C (lit.[7J k.t. 128-
130 Qe). lH-KMR (200 MHz, D20) 0: 2,60 (dd, 1H, 3J= 6,0 Hz, 3J= 3,1 Hz, H-C(2», 1,92 (d, IH, 3J
= 6,0 Hz, Ha-C(3»), 1,85 (d, IH, 3J = 3,1 Hz, Hb-C(3». IH-KMR (200 MHz, DMSOd6) 8: 7,90 (p1.s.
IH, fuNC(O)-C(2»), 7.27 (pl.s. 1H, fuNC(O)-C(2)), 2,27 (m, 1H, H-C(2», 1,64 (d, IH, 3J= 10,3 Hz,
Ha-C(3», 1,52 (t, IH, 3J == 6,6 Hz, Hb-C(3)), 0,95 (q, IH, 3J = 8,6 Hz, H-N(1). Elementanallze:
aprekinats (C3H6N20) C 41,85; H 7,02; N 32,54; Atrasts: C 41,96; H 7,03; N 32,68.
1-(2,2-Dimetil-4,6-diokso-[ 1,3)dioksan-Sdlidenmetilj-aziridrn- 2-karbonskabes metilesteris (lOa).
Meldrumskabes etoksimetilenatvasinajuma 9a (2,00 g, 10,0 mmol, 1,0 ekviv.) sl}Idumam etanola (30
ml) pie 0 °C pakapeniski pievieno aziridinu 5 (1,01 g, 10,0 mmol, 1,0 ekviv.). Pieliekot ~2/3 no
nepieciesama aziridina masas, reakcijas maisijuma paradas nogulsnes. Tad pievieno papildus etanolu
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(l0 ml) W1 reakcijas maisijumam [auj sasniegt istabas temperaturu. Ieguto suspensiju maisa saja
temperatura 5 h, filtre un nogulsnes zavc. Iegust N-viniletu aziridina atvasinajumu lOa (1,09 g, 40%).
K. t. 120-122 °C. IH-KMR (400 MHz, CDC13) 0: 8,76 (s, 1H, H-C(1 '», 7,08 (pl.s., 2H, H20), 3,79 (8,
3H,H3~0(0)C-C(2», 2,85 (dd, IH, 3J= 5,9 Hz, 3J= 2,3 Hz, H-C(2», 2,20 (d, 1H, 3J= 2,3 Hz, Ha-
C(3», 2,l7 (d, IH, 3J = 5,9 Hz, Hb-C(3», 1,72 (s, 6H, H3C-iPr). Elementanallze: aprekinats
(C11H13N06' H20) C 48,35; H 5,53; N 5,13; Atrasts: C 48,15; H 5,67; N 5,06.
1-(2,2-Dimetil-4,6-diokso-[l,3] dioksan-5-ilidenmetil)-aziridin-2-karboksamids (lOb). Amida 6
(0,86 g, 10,0 mmol, 1 ekviv.) s1}:fdumam metanola (80 ml) pie ° °C pakapeniski pievieno
Meldrumskabes etoksimetilenatvasinajuma 9a (2,00 g, 10,0 mmol, 1,0 ekviv.) s1}:fdumumetanola (25
ml). Ieguto s1}:fdumumaisa 3 hpie 0 °C un 8 h istabas temperatura. Izkritusas nogulsnes filtre, uz filtra
mazga ar m:etanolu un za.ve vakuumeksikatora virs kalija sarma, Iegust N-viniletu aziridina
atvasinajurnu lOb (1,22 g, 51%). K t. 148-150 °C. IH-KMR (400 MHz, DMSOd_6) 0: 8,40 (s, 1H, H-
C(l '», 7,99; 7,42 (2 pl.s., 2H, fuNC(0)-C(2», 3,63 (dd, 1H, 3J= 5,5 Hz, 3J= 3,1 Hz, H-C(2», 2,90(d,
1H, 3J= 5,5 Hz, Ha-C(3», 2,45 (d, 1H, 3J= 3,1 Hz, Hh-C(3», 1,64; 1,62 (2s, 6H, H3C-iPr). 13C_KMR
(100,6 MHz, DMSOd_6) 0: 166,7; 163,4; 163,0; 159,6; 103,3; 95,5; 39,9; 33,3; 26,6; 26.0.
Elementanalize: aprekinats (CIOHI2N20S)C 50,00; H 5,04; N 11,66; Atrasts: C 49,79; H 5,31; N 11,63.
1-[1-(2,2-Dimetil-4,6-diokso-[1,3Jdioksan-5-iliden)~eti1]-aziridin-2-ka·rboksamids (10e). Amida 6
(0,86 g, 10,0 mmol, 1 ekviv.) s1}:fdumam metanola (80 ml) pie ° °C pakapeniski pievieno
Meldrumskabes atvasinajumu 9b (2,14 g, 10,0 mmo1, 1,0 ekviv.). Ieguto s1}:fdumumaisa 12 h istabas
temperatura, tad iztur pie -20°C 12 h. Izkritusas nogulsnes filtre, uz filtra mazga ar metanolu un zave
vakuumeksikatora virs kalija sarma. Iegust N-viniletu aziridina atvasinajumu 10e (1,14 g, 45%). K. t.
182-183°C. IH-KMR (400 MHz, DMSOd_6) 0: 8,03; 7,45 (2 pl.s., 2H, fuNC(0)-C(2», 3.67 (dd, 1H,
3J= 5,5 Hz, 3J= 2,7 Hz, H-C(2», 2,89 (d, 1H, 3J= 5,5 Hz, Ha-C(3», 2,49 (s, 3H, H3C-C(1 '»,2,47 (d,
1H, 3J = 2,7 Hz, Hb-C(3», 1,63; 1,58 (2s, 6H, H3C-iPr). Elementanalize: aprekinats (CIlHI4N205) C
51,97; H 5,55; N 11,02; Atrasts: C 51,97; H 5,64; N 10,99.

Pateiciba.
Pateicamies Syntagon Baltic par KMR spektriem.
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Kreituss L, Gorovojs IL, Turks M., Ziciine D. 2-Aizvietotu aziridtnu N-vinilesana ar malonskiibes
atvasiniijumiem.
Darbii petites Ni-aizvietotu aziridinu sintezes iespejas aziridina karbonskiibes metilestera un amida reakcijiis ar
daiiem alkoksietileniem izopropilidenmalonata (Meldrumskabes) etoksimetilenatvasiniijumiem,
etoksimetilenmalondinitrilu, etoksimetilencianetikskiibes etilesteri un (l-etoksietilidenlmalondinitrilu:
Eksperimentiili noteikti optimiilie reakcijas apstakii un pieriidits, ka reakcijas var veikt tikai temperatiiriis, kas
nepiirsniedz 40°C, jo augstdkas temperatiiriis iespejama aziridina cikla Slj:elsaniis. Minetajos apstakios reagi:
tikai Meldrumskiibes etoksimettlenatvasinajumi, bet acikliskie malonskiibes atvasiniijumi istabas un nedaudz
paaugstindtd temperatura nereage, bet paaugstinot temperatiiru virs .50 "C vai augstiik, no reakcijas maisijuma
individuiilus produktus izdalit nay iespejams. Pieddvata leta un vienkdrsa metode aziridin-Zskarboksamida
sintezei no attiecigii nitrila un acetona ledorganokatalizatora iidens vide.

Kreituss L, Gorovojs K, Turks M., Zicane D. Ni-Vinylation of 2-substituted aziridines with derivatives of
malonic acid.
Syntheses of Nssubstituted aziridines from aziridine-Zscarboxylic acid methyl ester, aziridine-Zscarboxamide and
activated alkoxymethylenes were investigated. The latter included ethoxymethylene derivatives of isopropylidene
malonate (Meldrum's acid), (ethoxymethylenetmalononitrile, ethyl (ethoxymethylene)cyanoacetate, and (1-
ethoxyethylidenetmalononitrile. It was demonstrated experimentally that the optimal reaction conditions include
alcohols as a reaction medium and a temperature interval 0 ...40 DC. At higher temperatures one observes partial
cleavage of aziridine ring. In the given conditions only the derivatives of Meldrum's acid were active in the N-
vinylation of aziridines. Acyclic analogs of activated alkoxymethylenes required higher reaction temperatures
and thus individual products from these reactions we not isolated. On the other hand, cheap and efficient method
for mild hydrolysis of aziridine-Zscarbonitrile into aziridine-Z-carboxamide was presented. The latter uses water
as a solvent and acetone as an organocatalyst.

H.Kpeumyc, Ki'opoeou, M.Typxc, J(.3Uf,{aHe. N-BllHlIJlUpOUaHlie 2-Ja.MeU(eHHbtx a:JllpIiOUIl06 C
npouseoouuuu MaJlOHOBOU«ucnomu.
B OallHOU patiome usyuenu B03MO:JICHOCmU CUHme3a N-3aMeUjeHHblX npouseoouux asupuouua 6 peaKl1UfIX

MemUJI06020 3qJUpa u auuoa Cl3UpuOUHKap60H060U KUCJlOmbl c uexomopuscu ClJIKOKCu3JnUJIeHaMU -
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3mOJ<CUMemUlleHnpOU3600HbIMU
3moJ<cuMemWleHMaJlOHOOUHumpUlloM,
3moJ<cu3mUlluoeH)MaJlOHOOUl-iUmpUlloM.
3J<cnepUMeHmaJIbHO ycmanoenesu onmuscansuue YCJl013Ufl peasuuu U OOKa3aHO, limo peaxuuu MO:JICHO

npoeooums 6 meMnepamypax, 'He npeesuuatoiuux 40°C, nOCKOJlbKY6 tionee 6blCOKUX messnepamypax 1303MO:JICHO
pactuenneuue a3UPUOUH060Z0 uukna. B oannux YCJl06W1X peaeupytom JlUUlb 3moKcUMemw!elmpoU36ooHble
KUCl/OmOl Menopyua, HO auuxnusecxue npouseoouue MaJlOH060U KUCJlOmbl He peazupytom, a npu n08blUleHUU
meunepamypu 0050 "C U euuce, euoenums UHOU8UOYaJIbHbiX npooysmoe He803MO:JICHO:
JIpeOJlO:JICeH oeuceeuii U npocmoii uemoo nonyueuus auuaa asupuounnaptionoeoii KUCJlOmbl U3
coomeemcmeytotueeo HumpUlla u auemoua 6 «auecmee opeasoxamanusamopa 6 cpeoe 800bl.

usonponunuoeuscanouama (KUCJlOma MeJI0pYMa),
3mUl106blM 3Q;UpOM smoxcuwemuneuuuauyxcycnoii KUCJlOmbl U (1-
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