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REACTION OF 2-HETARYL-2-(DIHYDROFURAN-2(3H)-ILIDEN)ACETONITRILES WITH AROMATIC AMINES

This article reports on the reaction of 2-hetaryl-2-(furanyl-2-ylidene)acetonitriles with aromatic amines as N-nucleophiles. 2-Hetaryl-2-(furanyl-2-
ylidene)acetonitriles represent versatile building blocks in syntheses of w-(N-aryl)alkyl substituted heterocycles due to the presence of 1,3-
bielectrophilic acrylonitrile fragment functionalized with unsaturated heterocyclic ring and nucleophilic azaheterocyclic moiety. The carbonyl group
masked within the N-arylpyrrolidinylidene fragment which undergoes a ring opening through the reaction with nucleophiles.

So, a method for the synthesis of 2-hetaryl-6-hydroxy-3-(arylamino)hex-2-enenitriles and 2-hetaryl-2-(N-arylpyrrolidin-2-ylidene)acetonitriles has
been developed by us. The proposed scheme is based on the available reagents using. As a result of Michael addition, the aromatic amines to 2-
hetaryl-2-(furanyl-2-ylidene)acetonitriles followed by ring transformations has formed two types of products, depending on the reaction conditions.
The reaction of substituted furanylylideneacetonitriles with aromatic amines proceeds in good to high yields affording the corresponding 3-
(arylamino)hex-2-enenitriles and 2-(N-arylpyrrolidin-2-ylidene)acetonitriles derivatives. The stereochemistry of the ring-opening reaction follows the
rules of a classical Sx2 mechanism.

The resulting linear products can be cyclized to 2-hetaryl-2-(furanyl-2-ylidene)acetonitriles in high yields by treatment with the catalytic amount
of acid or the equimolar amount of aromatic amines. Under these conditions 2-hetaryl-6-hydroxy-3-(arylamino)hex-2-enenitriles arising from reaction
gives the ring closure.

Since both ring-opening and cyclisation occur with fixed stereochemistry the reaction appears a valuable modification to the preparation of
acetonitriles derivatives.

Keywords: 2-hetaryl-2-(furanyl-2-ylidene)acetonitriles, 2-hetaryl-2-(N-arylpyrrolidin-2-ylidene)acetonitriles, 2-hetaryl-6-hydroxy-3-(arylamino)hex-
2-enenitriles, aromatic amines.
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PEAKUWUU 2-TETAPUN-2-(OUTMOPO®YPAH-2(3H)-MNNOEH)ALETOHUTPUITIOB
C APOMATUYECKMMN AMUHAMU

Uccnedosanbl peakyuu 2-eemapun-2-(duzudpogpypaH-2(3H)-unudeH)ayemoHumpusioe ¢ apoMamuyeykumu amuHamu. [lony4deHbl npodyKmbi
packpbimusi gpypaHoeo20 ¢hpacMeHma — 2-(2-2emapur)-6-2uépokcu-3-apunaMuHo-2-2eKCeHHUMpUIIbI U peyuknusayuu — 2-eemapusn-2-(1-apunnup-
POIUGUH-2-unudeH)ayemoHuUmpusbl.

Knroyeenie cnoea: 2-zemapun-2-(OduzudpogpypaH-2(3H)-unuden)ayemoHumpunsi, 2-2emapuin-2-(N-apunnupponuduH-2-unudeH)ayemoHu-
mpunbl, 2-(2-2emapuut)-6-2udpoKcu-3-apunaMuHoO-2-2eKCeHHUMpPUJIbl, apoMamu4yecKue aMuHbl, aMUHUpos8aHue.
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PO3POBKA E®EKTUBHOIO METOAY CUHTE3Y
2-(5-0KCO0-4,5-AUrigrPo-1,2,4-OKCAAIA30M-3-J1)BEH30UHOI KUCNOTU

2-(5-Okco-4,5-0uzidpo-1,2,4-okcadia3on-3-in)b6eH3oliHa Kucsioma 6yna cuHme3oeaHa 3a JOITOMO200 HO8020 egheKmusHO20 Memody —
mepMiyHoi 2emepoyukiizayii 3-(2idpokcuimiHo)izoiHdoniH-1-oHy, wjo 8idbyeaembcsi eHaciook (io2o e3aemodii 3 1,1'-kapb6oHindiimida-
3os10M (CDI), i nodanbuio20 po3kpumMmMs Yukiy ompumaHoi npomixHoi cnonyku 3H,5H-[1,2,4]okcadiazono[3,4-ajizoindon-3,5-GioHy y npu-
cymHocmi ocHoeu. Cnpobu 3ynuHumu npoyec Ha cmadii ymeopeHHs1 iHmepmediamy [3,4-a]i3o0iH0os-3,5-0ioHy winsixoM npoeedeHHs!
peakuii 3a eidcymHocmi ocHoeu MokKu Wo He Oanu pe3ysibmamy, OCKiflbKu lio2o0 Yacmkoeull 2idponi3 nid Yyac peakuii ma npu cnpo6i
nodasnbwozo sudineHHs npuzeodums A0 ymeopeHHs cyMiwli okcadia3oso[3,4-alizoiHdos-3,5-0ioHy (i kiHueeoi kucsiomu y npubnusHomy
cnieeiGHoweHHI 2:3. Po3pobneHuli Memod do3eosisie sukopucmosysamu 3-(2i0pOKcuiMiH0)i30iHOOMIH-1-OHU sIK 3pyY4Hi euxiOHi peyo-
8UHU Ons1 o0epxaHHSs 8iy-(5-okco-4,5-0uzidpo-1,2,4-okcadia3on-3-i)apomamuyHux Kucsiom i ixHix noxiGHux, 30KpemMa i30MepHUX 8iy-
kapb6amimidoin(zemepo)apomamu4Hux KapboHOBUX KUC/IoM, siKi HEMOXJ/1U8O ompumMamu iHWUMuU eidoMumMu Ha yel 4ac criocobamu.
OmpumaHni eHacnidok docnideHHs1 criosnlyku 6ynu eusyeHi 3a donomozoro memody SIMP-cnekmpockortil.

Knroyoei cnoea: 3-(2idpokcuimiHo)izoiHdoniH-1-oH, 2-(5-okco-4,5-0ueidpo-1,2,4-okcadia3on-3-in)6eH3olHi kucriomu, 3H,5H-[1,2,4]ok-
cadia3ono[3,4-ajizoindon-3,5-0ioH, 2emepouyuknizayisi.

Okcagia3onoHoBuiA hparmMeHT, noaibHo 4O amigoKCUM- o o
HOI rpynn, € NONepefHNKoOM ANA CUHTe3y aMmiguHiB, 30K- OH 04
pema i B bionoriyHux cuctemax. BiH, 30kpema, NpuUCyTHIn y N. _NH
Morekyni Takoro nikapcbkoro 3acoby sk AswuncapTaH N O
(Azilsartan), WwWo 3acToCOBYETbCS ANSA MiKyBaHHS rinepToHii N’j\0
[1, 2] (puc. 1), i B 6e3nivi iHWKMX cnonyk, WO BMABMAIOTb J 1 O
pisHOMaHITHy disionoriyHy aktusHicTb [3—11]. [1Ba xupHoO- . . . .
apomaTiuHi amign  2-(5-okco-4,5-auriapo-1,2,4-okcagia- Puc. 1. lNlikapcbkuit 3aci6 AsuncapraH (Azilsartan)
30n-3-in)6eH30MHOI KNCcnoTu dirypyeanu cepes pevoBuH, ) ) .
ANS SIKUX NPOBOAMBCS CKPUHIHT SIK areHTiB Ans NikyBaHHS OcTaHHi AOCNifKeHHS nokasanm, o apuriokcapiaso-
[enpecnBHUX cTanis [12]. NOHW Nif BMNMBOM PI3HUX KaTanisaTopis MOXyTb MpsMO
TpaHcdopMmyBaTUCA B psag noxigHux imigasony [13, 14],
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nipumignny [15] Ta aHenboBaHWX reTEPOLMKIIYHUX CUCTEM,
Lo MicTATb gapa xiHoniHy [16] Ta isoxiHoniHy [16, 17].

HawnyacTiwe apunokcagiasonoHn CUHTE3YIThb i3 Bigno-
BiAHMX aMigOKCMMIB B3aEMOZIED OCTaHHIX i3 JOHOpaMK Ka-
p6okcurpynu, Hanpuknag, Takumm ik ankinxnopodopmiatu
[3-5], dbeHin xnopodbopmiar [6, 7], giankinkapboHaTtu [1, 8],
Tpudbocren [9] i 1,1'-kap6oHingiiminason (CDI) [10, 12, 18]
Ta iHWwvMn metogamu [19]. MNpoTe Ha uew 4Yac 3'ssunucs
nuLLe Kinbka noBigomneHb Npo oAepXaHHA apunokcaaiaso-
JIOHIB i3 OpMO-3aMiCHMKOM, LLO € NOXiAHUMU KapOOHOBOI KK-
cnotn [12, 20]. HoBu3Ha AesknxX HaBeOEeHWUX mKepen
CBIQYMTb NPO Te, LLO iHTEePEC A0 LUbOro psay Crnonyk Aoci 3a-
NULIAETLCS aKTyanbHUM.

MpeomeT Haluoro gocnimkeHHs, a came 2-(5-okco-4,5-au-
rinpo-1,2,4-okcagiason-3-in)6eH3oliHa kucrota 3, yneplue 6yna
opepaHa 1975p. [20]. Ti cuHTE3yBanM LUMNSXOM OKMCHEHHS
6-xnopo-3H-1,2,4]okcagiazono[3,4-alisoxiHoniH-3-0Hy 2 nepma-
HraHaToM Karito 3 BUXo4oM ycboro nuwe 16 % (puc. 2).

cl o
X KMnO,4 OH
N i NH
nipunavH
\ /V/O \ >:0
2 N-o 3 N-o

Puc. 2. Cxema cuHTte3y 2-(5-okco-4,5-aurigpo-
1,2,4-okcapia3on-3-in)6eH30MHOI KUCIOTH

OpHak cnekTpanbHMX XapaKTepUCTUK NS Hel HaBegeHo
He 6yno. Mana kinbkicTb iHbopMaLii Woao dyHKUioHanb-
HMX MOXiIAHWX €T KUCNOTU MOrna nos'a3yBaTncs 3 TUM, LLO
KMacuyHUiA LWNSX A5 OAepXaHHA nodibHux cnonyk, a came
NOCNIAOBHICTb HITPUM-amigOKCUM-0KCaaia3onoH, y BUnaaxky
3 amigamu abo ectepamu 2-LiaHOOEH30MHOT KUCMOTU BIiB A0
BHYTPILLHBOMONEKYNAPHOI Uuknizauii 3 yTBopeHHAM 3-(ria-
pokcuimiHo)i3oiHaoniH-1-oHy 5 (puc. 3). Came Le mu cnoc-
Tepiranu nig Yyac nonepeaHbOro AoCnimKeHHs [21].
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_NHOH NH X = NHAI, NAlk,, OAlk
N \
4 N 5 N-oH

Puc. 3. BHyTpiwwHbOMORNEKynsipHa uMkKIisadis amigiB Ta ectepiB 2-LiaHO6GeH30MHOI KUCNOTH

Cnvpatoumncb Ha Ui AaHi, BUXigHOK PEYOBUHOK OIS CUH-
Tesy 2-(5-okco-4,5-gurigpo-1,2,4-okcagia3on-3-in)oeH3om-
HOi kncnotn 3 mMu BM6panu came crnonyky 5. OctaHHs nig,

CDlI, EtOAc,

KUN'ATIHHA o]

yac gii CDI n ocHoBu 0e3 BuAineHHsa npomixHoro 3H,5H-
[1,2,4]okcagiazono[3,4-alisoingon-3,5-gioHy 6 gaeana 6a-
XaHy kucnoty 3 i3 BUCOKUM BUX0AOM (puc. 4).

o

1) 1M BogH. NaOH, MeOH
2) 1M HCI

OH

L

\(

N
\N

-0
s N-oH 6 N

90% - \
3 N

NH
FO
-0

Puc. 4. 3anponoHoBaHuWM WNAX CUHTE3Y KUcnoTu 3

Y uin cTatTi onucaHo cnpobu cuHTesy KucnoTtu 3 Kinb-
KOoMa crnocobamu Ta crnekTpanbHi XapakTepUCTUKU Buaine-
HUX Nig Yac AOCNioKEHHSI PEYOBUH.

Pesynbtatn 1 obroBopeHHs. BuxigHuin 3-(rigpokcmi-
MiHO)i30iHAoMIH-1-0H § Byno cMHTE30BaHO 3 METUINOBOTO eC-
Tepy 2-UiaHOBEH30MHOI KMCIOTK 3rigHO 3 OMMCAHOK paHille
MeToaukoto [21] i3 Buxogom 77 %. Mpsama umknisauis ogep-
)KaHOoi Crnonyku LINsSXom B3aemopii 3 aieTunkapboHaToMm y
NPUCYTHOCTI HaTpiN eTunaTy B eTaHoni 3a KiMHaTHOI Temne-
paTtypu Ta nig Yac HarpiBaHHS He Boanacsi. Takuin camun pe-
3ynbTaT odikyBaB Ha Hac nif Yac BUKOPUCTaHHSI TpudbocreHy
nig snnveom Tpmetunaminy (TEA) y gnxnopometaHi. Tomy
nopanbLUMM KPOKOM LMKIIYHUIA amigokeum 5 6yno cnepluy

NpoaLmnboBaHO METUNXNOPOdOPMIaTOM i TaKUM YMHOM ofe-
pxaHo 3-(((MeTokcukapbOHin)oKcH)-iMiHO)i30iHAOMIH-1-0H 7.
I3 nitepatypu Bigomo, Lo deHokeukapboHinnoxigHi amigok-
CMMIB 3AaTHi LUMKMi3yBaTMCA Mif Yac HarpiBaHHs y BMCOKO-
KMNNSYOMY PO3YMHHKKY [2, 11]. Cnnpatounchb Ha ui gaHi, Mu
34incHUNM cnpobu nepeTBopeHHs noxigHoi 7 Ha 3H,5H-
[1,2,4]okcagia3ono[3,4-alisoingon-3,5-gioH 6  wniaxom
KUM'ATIHHA B TOMYyEeHi Ta O-KCUNEHi 3 BUKOPUCTaHHSAM Hacaaku
[ina-Ctapka BnpogoBx 24 rog, (puc. 5). OgHak cnonyka 7 Bu-
sIBUNacs TEPMiYHO CTiliKoHo, i Lile He aano GaxaHoro pesynb-
Taty. Cnpoba nogiaTm MeTunaToMm HaTpilo Ha cronyky 7 He
nvwe He cnpusna ii retepoumknisauii B 6axaHy noxigHy 6,
a 1 ysarani Bena A0 po3wWensieHHs MOMeKynu 1 KirnbkicCHOro
YTBOPEHHS BUXIQHOrO 3-(riApOKCMIMIHO)i30iHAOMIH-1-0HY 5.

CO(OEt),, NaOEt, EtOH, k. 7. 260 kun'aTiHHS

|

l

O GicoMe 9 CO(OEt),, PhMe o
y a60 0-C4H,(Me),, knun'saTiHHa
Cﬁéw _TEA,DCM, W Hallis), Cdk?o
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Puc 5. Cnpo6u oTpumaHHs cnonyku 6

3pewwToto meTn Byno JOCArHYTO, KON AK JKepeno kap-
©okeurpynu Bukopuctanu 1,1'-kap6oHingiimigason, Kun'aTiHHA
HaAnNWLLKy SIKOro 3 amigokcumom 5 y 6e3sogHoOMyY eTunave-
TaTi Ta NoganbLlUM NY>XXHWA rigponi3 A03BONUAN OTpUMaTu
kucnoTty 3 i3 3aranbHum Buxogom 90 %. o6 3ynuHuTK npo-
Luec Ha ctagii yrBopeHHsi npomixHoro 3H,5H-[1,2,4]okcaai-
asonol[3,4-alisoiHaon-3,5-gioHy 6 3 MeTol npoBeAeHHs

@i3nKO-XiMiYHUX [OCniAXeHb OCTaHHLOrO, peakuito Oyno
BUpPILLEHO MPOBOAUTM 3a BIOCYTHOCTI OyOb-sIKOi OCHOBMW.
OpaHak, He3BaXkaloum Ha e, BUAInMTK cnonyky 6 y unctomy
BUrNAAi NokM Wo He saanocs. Cyaaum 3 gaHux LC/MS i 'H
AMP-cnekTpiB, y>xe nig yac peakuii, a HagTo Ha cTagii Buai-
neHHs1, BiobyBaBcs ii YacTkoBWIA rigponi3 i Ha Buxodi mMu
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otpumyBanu cymiw 3H,5H-[1,2,4]okcagia3ono[3,4-a]i3oiH-
aon-3,5-gioHy 6 i 2-(5-okco-4,5-gurigpo-1,2,4-okcagiason-
3-in)6eH301HOI kncnoTun 3 y cniBBigHOLWEHHI NpnbnuaHo 2:3.
OTpuMaHa peyoBuHa nicns nepeMillyBaHHs 3 BOOHO-MeTa-
HonbHUM po3unHoMm NaOH i noganbworo nigkncnenHa 1M
HCI kinbkicHO nepeTBoptoBanacsa Ha YMCTy KUCoTy 3.

PospobrneHa meToanka [O3BOMSE NPOCTO N €(PeKTUBHO
CUHTEe3yBaTu 2-3aMilleHi NoXiaHi 6eH30MHOT KUCMOTH, LLO Mi-
CcTaTb 5-0Kkc0-4,5-gurigpo-1,2,4-okcagiason-3-inbHun dpar-
MEHT i pag iHWKUX aHanoriB GeH30MHOT KMCMOTK, 30KpeMa
reTepouukmniyHoi 6yaoBu.

EkcnepumeHTanbHa 4acTuMHa. TemnepaTtypu nnae-
TNIEHHs1 BU3HAYanu Ha HarpisanibHOMY CTOSMKY 3 MiKPOCKOMOM
anaparta Boetius. EnemeHTHWMIA aHania npoBedeHO Ha npwu-
nagi Vario Micro Cube. 'H i '3C fIMP-cnexTpu peectpysanu
3a gonomoroto Bruker Avance 500 (500 My ansa 'H ta 125
Mru ans '3C) i3 TMC sk BHyTpiLLHIM cTaHaapTom. Mac-crek-
Tpy oTpumyBanu Ha npunagi Agilent 1100 LC/MSD SL.

3-(((memokcukapboHin)okcu)-imiHo)izoiHdoniH-1-oH 7. o
cycnensii 3~(rigpokcmimiHo)idoiHgoniH-1-oHy 5 (3 1, 18.52 mmon)
y 70 mn 6e3BOAHOr0 AMXNOPOMETaHY M YaC OXOMNOMKEHHS
NbOAOM Aoaanu no KpanimHax metunxnopodopmiat (2.63 ,
27.78 mmon, 1.5 ekB.). dani TakoXx Mig 4ac OXONOMKEHHS
NbOAOM [0 YTBOPEHOI CyMiwi kpannuHamu gopanu TEA
(3.85 mn, 27.78 mmon, 1.5 ekB.). PeakuiiiHy cymiw nigirpinv
00 KIMHaTHOI TemnepaTypu Ta nepeMmillyBanu BApoOoBXK
8 roa. lNMicns UbOro yTBOpEHWI NPO30pUA PO3YUH NPOMUNU
Bogoto (5x50 mn). OpraHivyHui Wwap Bucywunu Hag 6e3soa-
HUM MgSOs i BuNapyBanu 3a 3HWXKEHOro TUcKy [0 o6'emy
npubnmaHo 10 mn. OpibHi ronyacTi kpuctanwu, WO Bunanu,
BiadineTpyBanu, npomunn 10 mn netponeriHoro edipy. di-
NbTpaT BUNapyBanu 3a 3HWKEHOro TUCKY, 3anuLLIOK NepeHe-
Ccnu Ha pinbTp i 3HoBY NpomMunu 10 M neTponerHoro eqgipy.
O6wvaBi nopujii NpoayKTy BUCYLUMNN Ha NOBITPI.

BesbapsHi apibHi ronku. Buxia: 3.40 r (83 %). T. nn.
178-180°C. "H AMP (500 Mru, DMSO-ds, m. 4u.): 6 = 3.87 (c,
3H, Me), 7.73-7.80 (M, 2H, 2Hx), 7.83-7.87 (M, 2H, 2Ha,),
11.77 (c, 1H, NH). '3C AMP (125 My, DMSO-ds, M. 4.):
0 = 56.0; 122.2; 124.2; 130.8; 133.1; 133.2; 134.3; 151.1;
153.7; 167.8. LC/MS: m/z = 219 [M-H]*. BpyTtTo-chopmyna
C10HgN204, 220.18. O6uucneHo, %: C 54.55; H 3.66;
N 12.72. 3HanaeHo, %: C 54.14; H 3.68; N 12.89.

2-(5-okco-4,5-0ueidopo-1,2,4-okcadiason-3-irn)6eH3olHa
kucrioma 3. [Jo cycneHsii 3-(rigpoKcmiMiHO)i30iHa0MiH-1-0HY
5(1r, 6.17 mmonb) y 30 mn 6e3BogHOro etTunaueTaty go-
aanu 1,1-kapboningiivigason (1.5 r, 9.26 mmonb, 1.5 eks.).
YTBOpEHY CYCMEeH3it0 Harpinu i Kun'atunm BnpoaoBx 3 rog.
lMicns oxonoaxeHHs OO KIMHaTHOI TemMnepaTypy peakuinHy
cymiw possenu 1M HCI. OpraHnidHy ¢a3sy Bigginunu, a Bo-
OHy npoekctparyBanu etunauetratom (2x30 mn). O6'egHaHi
opraHiyHi dbasu Bucywnnm Hag 6e3sogHM Na2SQO4 Ta BUNapy-
Banu 3a 3HwxeHoro Tucky. OaepxxaHui Ginvn TBepanii 3anu-
LLIOK NpOAyKTY peakuiji 6e3 noaanbLUoro O4MLLEHHS PO3YMHUIN
y 30 mn meTaHony, goganu 10 mn 1M NaOH i nepewmiwysanu
BnpoaoBx 12 rog. PeakuiiHy cymill BunapyBanu 4o TPETUHU
o6'emy, nigkmcnmnm 1M HCI go pH 4 i npoekctparyBanu eTu-
nauetatom (3x30 mn). O6'egHaHi opraHiuHi hasu BUCYLLMIK
Hag 6e3BogHMM Na2xSO4, BUNapyBanm 3a 3HWKEHOro TUCKY Ta
BMCYLLMNN Y BaKyyMi MacrnsiHoro Hacoca.

BesbapBHWI gpiGHOKpUCTanivYHUA nopolok. Buxig: 1.15
(90 %). T. nn. 243-245 °C. (Jlit. 240-244°C [20]). '"H AMP
(500 MI'y, DMSO-ds, M. 4.): 6=7.67 (8, J=7.5Tu, Hx), 7.74—
7.78 (M, 2H, 2Hx), 8.04 (g, J = 7.5 T'y, Ha), 12.60 (po3wwmp. c,
1H, CONH), 13.74 (po3wwup. ¢, 1H, COOH). 3C AMP (125
Mly, DMSO-de): 6 = 124.7; 134.1; 131.4; 131.9; 13.,5; 133.0;
159.3; 160.2; 167.0. LC/MS: m/z = 205 [M-H]*. BpyTTo-hop-
myna C1oHsN204, 206.15. O6umcneHo, %: C 52.43; H 2.93; N
13.59. 3HaiaeHo, %: C 52.19; H 2.95; N 13.83.
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Hapivwna no peakonerii 11.11.2020

A DEVELOPMENT OF AN EFFECTIVE METHOD FOR THE SYNTHESIS
OF 2-(5-0X0-4,5-DIHYDRO-1,2,4-OXADIAZOL-3-YL)BENZOIC ACID

2-(5-Oxo0-4,5-dihydro-1,2,4-oxadiazol-3-yl)benzoic acid was synthesized using a new effective method — thermal heterocyclization of 3-
(hydroxyimino)isoindolin-1-one, which occurs as a result of its interaction with 1,1'-carbonyldiimidazole (CDI) and subsequent base-promoted cycle-
opening of the obtained intermediate 3H,5H-[1,2,4]oxadiazolo[3,4-a]isoindole-3,5-dione.

Direct cyclization of 3-(hydroxyimino)isoindolin-1-one by the reaction with diethyl carbonate in the presence of sodium ethylate in ethanol at
room temperature and under heating was unsuccessful. The same result was observed when using triphosgene in the presence of triethylamine in
dichloromethane. Treating 3-(hydroxyimino)isoindolin-1-one with methyl chloroformate gave 3-(((methoxycarbonyl)oxy)-imino)isoindolin-1-one which
was thermally stable and was not cyclized into the desired acid by boiling in toluene and o-xylene for 24 hours.

The reflux of the excess of CDI with 3-(hydroxyimino)isoindolin-1-one in anhydrous ethyl acetate and subsequent alkaline hydrolysis gave the
desired 2-(5-oxo0-4,5-dihydro-1,2,4-oxadiazol-3-yl)benzoic acid in a total yield of 90%. An attempt to stop the process at the stage of formation of the
intermediate 3H,5H-[1,2,4]oxadiazolo[3,4-a]isoindole-3,5-dione by carrying out the reaction in the absence of a base failed. Its partial hydrolysis took
place during the reaction, and especially at the stage of isolation, and as a result a mixture of 3H,5H-[1,2,4]oxadiazolo[3,4-a]isoindole-3,5-dione and
2-(5-o0x0-4,5-dihydro-1,2,4-oxadiazol-3-yl)benzoic acid was formed in a ratio of about 2:3. The obtained substance after mixing with aqueous-
methanolic NaOH solution and subsequent acidification with 1M HCI was quantitatively converted into the pure desired acid.

The developed method allows the use of 3-(hydroxyimino)isoindolin-1-ones as convenient starting materials for the preparation of vic-(5-oxo-4,5-
dihydro-1,2,4-oxadiazol-3-yl)aromatic acids and subsequently related compounds, in particular isomeric vic-carbamimidoyl(hetero)aromatic
carboxylic acids, which cannot be obtained by other currently known methods. All the compounds obtained during the development of the method
were studied by means of NMR spectroscopy.

Keywords: 3-(hydroxyimino)isoindolin-1-ones, 2-(5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)benzoic acids, 3H,5H-[1,2,4]oxadiazolo[3,4-a]isoindole-
3,5-dione, heterocyclization.
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KneBckuit HaumoHanbHbIW yHMBepcuTeT uMeHu Tapaca LLleBuyeHko, Kues, YkpauHa

PA3PABOTKA 3®®EKTUBHOIO METOOA CUHTE3A
2-(5-OKCO0-4,5-01MrnaprPo-1,2,4-O0KCAANA30N-3-UIT)BEH30OUHOWN KNCNOThI

2-(5-Okco-4,5-0du2udpo-1,2,4-okcadua3osn-3-usn)6eH3oliHasi kucsioma 6bl1a cuHmMe3upoeaHa C MOMOWbI HO8020 3ghghekmueHo20 memoda —
mepmu4eckoll 2emepoyuknu3ayuu 3-(2uGpoKcuMUHO)u3ouHAoIUH-1-0Ha, Komopasi npoucxodum & pe3ynbmame e20 83aumodelicmeausi ¢ 1,1"-kap-
6oHunduumudazonom (CDI), u nocnedyrouje2o packpbimusi Yukia MoJy4YeHHO20 MPOMeEXymoyHo2o coeduHeHusi 3H,5H-[1,2,4]okcadua3zon[3,4-
aJusoundon-3,5-duoHa e npucymcmeuu ocHosaHusl. [lonbimku ocmaHosums npoyecc Ha cmaduu obpa3oeaHusi uHmepmeduama [3,4-aJusouHdon-
3,5-duoHa nymem npoeedeHusi peakyuu 8 omcymcmeue OCHO8aHUsI MoKa Ymo He Ganu pe3ysibmama, MOCKOJIbKy €20 Yacmu4Hblli 2uGposiu3 8o
epemMsi peakyuu u npu nonbimke danbHeliwe20 ebidesieHUs NPU8oOOUM K obpa3oeaHuto cMecu okcadua3sor[3,4-aJusouHdon-3,5-0uoHa u KoHe4Holu
Kucsiomsl e npubnuzumesibHOM coomHoweHuu 2:3. Pasapa6omaHHbIli Memod rno3eosisiem ucrosib308ams 3-(2UuOPOKCUMUHO)U30UHOOIUH-1-0OHbI 8
Ka4ecmee yOO6HbIX UCXOOHbIX seujecme 0151 nonyveHusi euy-(5-okco-4,5-duaudpo-1,2,4-okcadua3osn-3-umn)apomamuyeckux KUcsom u ux rnpouseo-
OHbIX, 8 YACMHOCMU U30OMEPHbIX 8UY-Kapbamumudousi(2emepo)apoMamuyeckux Kap6oHO8bIX KUC/TOM, KOMOPbIE€ HEBO3MOXXHO MOJTy4Umb Opy2uMu
u3eecmHbIMU Ha OaHHbIU MOMeHm crnocobamu. [Mony4eHHble e pe3ynbmame uccriedo8aHusi coeOUHeHUs1 6biu U3yYeHbl ¢ moMowbto cpedcme SIMP-
criekmpockonuu.

Knroyeenie crnoea: 3-(2u0poKcumMuHo)u30ouHOONUH-1-0HbI, 2-(5-0kco-4,5-0ucudpo-1,2,4-okcadua3on-3-un)b6eH3oliHbie kuciomsl, 3H,5H-[1,2,4]ok-
caduas3o[3,4-aJuzouHdon-3,5-0uoH, 2emepoyuknu3ayus.



