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Aziridina cikls ietilpst daudzu farmacija lietotu medikamentu sastava, pieméram, iminas sistémas

modulatori azimeksons (1) un imeksons (2), [1] nukleofosfoproteina P 53 aktivators diazihions (3) [2],

ka arT $tinu antiproliferacijas aktivators porfiromicins (5) [3].
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Zinams, ka aziridina karbonskabes amidi un to atvasindjumi reagé ar véza $anu olbaltumvielam,
padarot tas vieglak elitningjamas ar imfinoaizsardzibas sitémas palidzibu [4].

Augstakmingtie dati stimul€ja mils uzsakt pétfjumus par jaunu, literatlira neaprakstitu aziridina
atvasinajumu sintézi. Par izejvielam izvéléti vienkarsakie aziridina atvasinajumi — esteris 5 un amids
6, kuri talak modificéti pie N(1)-atoma, tos vinilgjot ar aktiviem alkoksietiléniem, pieméram,
metoksimetilénmalonskabes atvasinajumiem 9.

Aziridina karbonskabes metilesteri (5) ieguvam péc literatirad [5] aprakstitas metodes no 3-(2,2,2-
trimetilhidrazinija)metilpropionata bromida un kalija karbonata. Attiecigd amida 6 sintézei
izmantojam gan So esteri, gan ari aziridina karbonskabes nitrilu (7), kuru ieguvam no 2,3-
dibrompropannitrila [6] (1. shéma). Lietojot nitrilu 7, mums izdevas vienkarsot ta hidrolizes procesu
un lidz ar to veikt tehnologisku uzlabojumu, nomainot literatira [7] lietoto cikloheksanonu (8a) ar 1&to
un viegli pieejamo acetonu (8b).
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N-aizvietotu aziridina atvasinajumu sintézei pielietojam izopropilidénmalonata (Meldrumskabes)
ctoksimetilénatvasindjumus  9a  [8] un 9b [9], etoksimetilénmalonskabes dietilesteri,
etoksimetilenmalondinitrilu, etoksimetiléncianetikskabes etilesteri un (1-etoksietilidén)malondinitrilu.
Eksperimentali pieradijam, ka $is reakcijas var veikt tikai temperatiiras, kas neparsniedz 40 °C, jo
augstakas temperatiliras iesp&jama aziridina cikla 3kel3ands. DiemZgl, mingtajos apstaklos reagé tikai
Meldrumskabes etoksimetilénatvasingjumi 9a,b, veidojot attiecigos N-vinilétos savienojumus 10a-c
(2. shema).

2. shéma
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10c: R! = Me, R? = CONH,

Acikliskie malonskabes atvasinajumi istabas un nedaudz paaugstindta temperatlira nereagg, bet
paaugstinot temperatiiru virs 50 °C, vai varot reakcijas komponentes etanola $kiduma, no reakcijas
maistjuma individualus produktus izdalit nav iesp&jams. Sintez&to produktu struktiiras pamatotas ar
KMIE spektru un elementanalizes datiem.

Eksperimentala dala

Komercidli piegjamie regenti lietoti bez papildus attirisanas. Skidinataji pirms lietoSanas tika destilgti:
etanols un metanols no magnija un joda, dihlormetans no kalcija hidrida, N,N-dimetilformamids un
dimetilsulfoksids no kalcija hidrida vakuuma. Silikagela kolonu hromatografija veikta uz Rocc
silikagela (SI 1721, 40...63 nm, poru imérs 60+5 A). Reakciju progress un vielu tiribas pirmgjie testi
veikti ar plana slaga hromatografiju (PSH) uz Merka PSH plaksnitém (Merck, 60 F,sq plaksnes),
vizualizgjot tas UV gaisma vai attistot ar hlora-benzidina metodi.

"H-KMR spektri uznemti uz Varian Mercury 200 un 400 (200 un 400 MHz) spektrometriem. Kimiska
nobide 3(H) izteikta miljonajas dalas (ppm), kalibrgjot pret 3kidinatdja atlikuso 'H signalu (CDCly:
S(H) 7,26 ppm, DMSO,4 8(H) 2,50 ppm) ka iek3&jo standartu. BC-KMR spektri uznemti uz
augstakmingtajiem aparatiem attiecigi pie 100,6 MHz un 75 MHz. Kimiskd nobide 3(C) izteikta
miljonajas dalas (ppm), kalibréjot pret $kidindtaja *C signaiu (CDCls: 8(C) 77,1 ppm, DMSO,4: 8(C)
39,4 ppm) ki iek$gjo standartu.

Aziridin-2-karboksamids (6). Nitrila 7 (9,14 g, 0,14 mol, 1,0 ekviv.) $kidumam #dent (300 ml)
pievieno acetonu (8b) (5,10 g, 0,08 mol, 0,6 ekviv.) un iegiito reakcijas $kidumu maisa istabas
temperatira. Reakcijas norisi kontroleé ar PSH (eluents — CHCL:MeOH:THF:NH;(20%)/H,O =
40:30:5:5. Kad reakcijas maisijums vairs neuzrada izejvielu 7 (~ 24 h), to ietvaic€ lidz sausam un
atlikumu parkristalizé no abs. etanola. Iegiist amidu 6 (7,31 g, 61%). K. t. 129-131 °C (lit.[7] k.t. 128-
130 °C). 'H-KMR (200 MHz, D;0) &: 2,60 (dd, 1H, >J = 6,0 Hz, >J = 3,1 Hz, H-C(2)), 1,92 (4, 1H, *J
= 6,0 Hz, Ha-C(3)), 1,85 (d, 1H, *J = 3,1 Hz, Hb-C(3)). "H-KMR (200 MHz, DMSQ.) &: 7,90 (pL.s.
1H, H,NC(0)-C(2)), 7.27 (pl.s. 1H, HbNC(0)-C(2)), 2,27 (m, 1H, H-C(2)), 1,64 (d, 1H, *J = 10,3 Hz,
Ha-C(3)), 1,52 (t, 1H, *J = 6,6 Hz, Hb-C(3)), 0,95 (q, 1H, *J = 8,6 Hz, H-N(1)). Elementanalize:
aprekinats (C;HgN,0) 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-5-ilidénmetil)-aziridin-2-karbonskabes metilesteris (10a).
Meldrumskabes etoksimetileénatvasinajuma 9a (2,00 g, 10,0 mmol, 1,0 ekviv.) $kidumam 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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(10 ml) un reakcijas maistjumam lauj sasniegt istabas temperatiiru. Iegiito suspensiju maisa $aja
temperattira 5 h, filtré un nogulsnes 7avé. legust N-vinilétu aziridina atvasinajumu 10a (1,09 g, 40%).
K. t. 120-122 °C. 'H-KMR (400 MHz, CDCl,) 8: 8,76 (s, 1H, H-C(1")), 7,08 (pls., 2H, H,0), 3,79 (s,
3H, HiCO(0)C-C(2)), 2,85 (dd, 1H, *J = 5,9 Hz, °J = 2,3 Hz, H-C(2)), 2,20 (d, 1H, °J = 2,3 Hz, Ha-
C(3)), 2,17 (d, 1H, *J = 5,9 Hz, Hb-C(3)), 1,72 (s, 6H, H;C-iPr). Elementanalize: aprékinats
(C11H1sNOg « H,0) 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-[1,3] dioksan-5-ilidénmetil)-aziridin-2-karboksamids (10b). Amida 6
(0,86 g, 10,0 mmol, 1 ekviv.) 3kidumam metanola (80 ml) pie 0 °C pakapeniski pievieno
Meldrumskabes etoksimetilénatvasinajuma 9a (2,00 g, 10,0 mmol, 1,0 ekviv.) $kidumu metanola (25
ml). Jegtito Skidumu maisa 3 h pie 0 °C un 8 h istabas temperatiira. Izkritusas nogulsnes filtré, uz filtra
mazgd ar metanolu un zavé vakuumeksikatord virs kalija sdrma. Iegiist N-vinilétu aziridina
atvasinajumu 10b (1,22 g, 51%). K. t. 148-150 °C. "H-KMR (400 MHz, DMSO,.) &: 8,40 (s, 1H, H-
C(1)), 7,99; 7,42 (2 pls., 2H, HNC(0)-C(2)), 3,63 (dd, 1H, °J = 5,5 Hz, °J = 3,1 Hz, H-C(2)), 2,90(d,
1H, °J = 5,5 Hz, Ha- -C(3)), 2,45 (4, 1H, *J=3,1 Hz, Hb-C(3)), 1,64; 1,62 (2s, 6H, H;C- zPr) BC-KMR
(100,6 MHz, DMSOQue 6: 166,7; 163,4; 163,0; 159,6; 103,3; 95,5; 39,9; 33,3; 26,6; 26.0.
Elementanalize: aprékinats (C;oH;;N,Os) 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-[1,3] dioksan-5-iliden)-etil]-aziridin-2-karboksamids (10c). Amida 6
(0,86 g, 10,0 mmol, 1 ekviv.)) Skidumam metanola (80 ml) pie 0 °C pakapeniski pievieno
Meldrumskabes atvasindjumu 9b (2,14 g, 10,0 mmol, 1,0 ekviv.). Iegiito Skidumu maisa 12 h istabas
temperatira, tad iztur pie -20 °C 12 h. Izkritu¥as nogulsnes filtré, uz filtra mazga ar metanolu un 7avé
vakuumeksikatora virs kalija sarma. Iegiist N-vinilétu aziridina atvasinajumu 10c (1,14 g, 45%). K. t.
182-183 °C. '"H-KMR (400 MHz, DMSO,.) 8: 8,03; 7,45 (2 pl.s., 2H, H,NC(0)-C(2)), 3.67 (dd, 1H,
*J=5,5Hz,*J =27 Hz, H-C(2)), 2,89 (d, 1H, *J = 5,5 Hz, Ha-C(3)), 2,49 (s, 3H, H;C-C(1")), 2,47 (d,
14, /=27 Hz, Hb-C(3)), 1,63; 1,58 (2s, 6H, H;C-iPr). Elementanalize: aprékinats (C;;H;4N,Os) 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 1., Gorovojs K., Turks M., Zicine D. 2-Aizvietotu azividinu N-vinileSana ar malonskabes

atvasindjumiem.
Darba pétitas N-aizvietotu aziridinu sintézes iespéjas aziridina karbonskabes metilestera un amida reakcijas ar
daziem  alkoksietileniem —  izopropilidénmalonata  (Meldrumskabes) — efoksimetilénatvasinajumiem,

etoksimetilenmalondinitrilu,  etoksimetiléncianetikskabes  etilesteri un  (l-etoksietiliden)malondinitrilu.
Eksperimentali noteikti optimalie reakcijas apstakli un pieradits, ka reakcijas var veikt tikai temperatiras, kas
neparsniedz 40 °C, jo augstakas temperatiiras iespéjama aziridina cikla skelSands. Minétajos apstakjos reagé
tikai Meldrumskabes etoksimetilénatvasindjumi, bet acikliskie malonskabes atvasingjumi istabas un nedaudz
paaugstinata temperatiira nereagé, bet paaugstinot temperatiiru virs 50 °C vai augstak, no reakcijas maisijuma
individudlus produktus izdalit nav iespéjams. Piedavata léta un vienkdr$a metode aziridin-2-karboksamida
sintézei no attiecigd nitrila un acetona ka organokatalizatora tidens vidé,

Kreituss 1., Gorovojs K., Turks M., Zicane D. N-Vinylation of 2-substituted aziridines with derivatives of
malonic acid.

Syntheses of N-substituted aziridines from aziridine-2-carboxylic acid methyl ester, aziridine-2-carboxamide and
activated alkoxymethylenes were investigated. The latter included ethoxymethylene derivatives of isopropylidene
malonate (Meldrum’s acid), (ethoxymethylene)malononitrile, ethyl (ethoxymethylene)cyanoacetate, and (I-
ethoxyethylidene)malononitrile. It was demonstrated experimentally that the optimal reaction conditions include
alcohols as a reaction medium and a temperature interval 0...40 °C. At higher temperatures one observes partial
cleavage of aziridine ving. 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
Jfor mild hydrolysis of aziridine-2-carbonitrile into aziridine-2-carboxamide was presented The latter uses water
as a solvent and acetone as an organocatalyst.

H Kpeitmye, K.Iopoeoii, M.Typxc, M.3uuane. N-Bununuposanue 2-3aMeW{eHHbIX (A3UPUOUNOE C

NPOU3BOOHBIMU MANIOHOBOU KUC/IOMBL.
B oannoii pabome uzyuenvl 8o3modcrocmu cunmesa N-zameujentvix Npouseo0HbIX ASUPUOUHA 6 DEaKUUAX

Memunosozo agupa u amuda asupUOUHKAPOOHOBOU KUCIOMBI C HEKOMOPBIMU AIKOKCUIMUNEHAMU —
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IMOKCUMEMUNCHNPOUIGOOHBIMU USONP ONUNUOEHMANOHAMA (kucnoma Menopyma),
SMOKCUMEMUNCHMANOHOOUHUIMPUIOM, — SMUNIOGHIM IQUDOM  IMOKCUMEMUIEHYUAHYKCYCHOU KUCTIOMb! U (1-
SMOKCUSMUAUO EH)MANOHOOUHUMPUTLOM.

OKCnepumMeHmaneHoO YCMaHo8Ne bl ONMUMAIbHblE YCIO08UA Deakyuu U OOKA3aHO, HMO Peakyuu MOJNCHO
nposoduine 6 memnepamypax, e npegoruiarouux 40 °C, nockonvky 6 6onee golcOKUX MEMNEPAMYPAX 603MONCHO
pacujennenue a3upUOUHOBO20 YUKNA. B OGHHBIX YCROGUAX peazupyiom Nuute 3MOKCUMEemunennpousgoOHbie
xucnomuvl Mendpyma, HO ayUKIUYECKUE RPOU3EOOHBIE MANOHOBOM KUCTOMBL He Peazupyom, G Npu HOGblueHUl
memnepamypel 00 50 °C u sviuie, goidenums uHOUSUOYANbHBIX NPOOYKMOE HEGOIMONCHO.'

IIpeonooicen  Oewtegorii U  npocmoil memod HOAYHeHUs amudd —A3upUOUHKAPOOHOGOU KUCAOMbL U3
Coomeemcmeyioue20 HUMPUIA U AYemoHa 68 Kauecmee Op2aHOKAMANu3amopa 6 cpede 600bl.
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