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Bzaemopmiero  mpoAykTiB  XJOpapwiIiOBaHHA — MeTHiakpwiaty — 4-R-merokcmkap0o-
HiTOGH3eH1ia30HIH XJIOpUIaMH 3 TiOCEUYOBHHOIO OJlep)KaHO S5-R-OeH3mn-2-iMiHO-Tia3ouianH-4-0HH.
BusnaveHo, 1mo mig vac aii JIyry Ha Il CIOJYKH BiOYyBa€ThCs PELUKII3AllisA 3 YTBOPCHHAM 3,4-
JIUT1Ip0oi30i0KyMaprH-3-KapOOHOBUX KHCIIOT.

Kniouosi cnosa: i3oTiokymapunu, 4-Tia30JiIMHOHH, peakuis MeepBeiiHa, apHIIOBaHHS,
Jia30Hi€B] COI.
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[3okymapuHu Ta 3,4-IUTiAPOI30KyMapUHHU € BaXJIMBUM KJIACOM IPUPOIHHUX CIIOJYK,
AKi MaroTh IHPOKHH crekTp Oiomoriwnoi naii [1, 2]. bioi3ocTepHUMH [0 HUX €
i30TiokymMapuHH Ta ixHi 3,4-gurinpoananoru. [Ipote iHQopMaris mo10 METOIIB X CHHTE3Y
Ta O10JOTIYHOT aKTUBHOCTI oOMexkeHa [3—6] i cTOCyeThCs, TOMOBHO, 130TiOKYMapHHIB.
Binomo, mo i30TiOKyMapHHH BHKOPHCTOBYIOTH Ul JIKyBaHHsS OCTeomopo3y [7] Ta sk
IHT10ITOPH CHHTA3U )KUPHUX KHUCIOT [5].

Y 3B’A3Ky 3 [WUM IHTEHCHBHO MJOCHIIDKYIOTh 130TIOKYMapWHH Ta METOIOHM iX
cunresy [3, 8]. Astopu [3] 3ampomoHyBadM METOJ OJACPXKAHHS 130TIOKYMapuHY
PELMKITI3AINEID  S-apUITiZICHPOJAHIHIB, OJCPKAHUX B3aEMOJIEI0 2-(hOPMITOCH3CHOBUX
KUCIIOT 3  pOJAaHIHOM, 3  MOJANbIIOK  IMKII3aI[i€l0  OTPUMAHUX  3-apHi-2-
MEpKaNTOaKPUIOBUX KHCJIOT 10 130TIOKyMapuH-3-KapOOHOBUX KHCIIOT:
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o crocyerscss cmocoOiB  omepxkaHHSA — 3,4-TUTiApOI30TIOKYMAapHHIB,  TO
3allpONOHOBaHI MeToAM [9] € HOpOTOBapTICHUMH, MOTPEOYIOTHh CICIU(IYHUX PEareHTIB,
KaTayizaTtopiB, yMOB NpoBeleHHs peakuiid. Cepen HUX MOXXKHA BUAUIUTH OAepxaHHA 3,4-
JIMT1IPOI30TIOKYMaprHIB B3a€MOJII€I0 TIOMTAIEBOTO aHTIAPUAY 3 ajleHaMH 3a HasBHOCTI
HIKEJIeBOTO Kartamizaropa [4] abo 3,4-Aurifpoi30oKyMapHHIB 3 0-MEPKANTOTOJIYCHOM 3
MOAAJBUION LUKIII3AIi€l0 YTBOpeHHX 2-[2-(0eH3miTio)eThi1|0EH3eHOBUX KHUCIIOT, IO
KaTaJi3yeTbesi TpuGIIoopoouToBor kucioror [6]. Lli Metoau noTpeOyoTh crnenudiuHux
peareHTiB 1 He 3a0e3NeuyloTh BHUCOKMX BHXOJIB MIJbOBHX MPOJYKTIB Ta CTEpeo-
CEJIEKTUBHOCTI peaxiii.
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Mu 3anponoHyBaiM HOBHMH MiAXiN 0 cHHTE3y 3,4-IUrifpoi30TiOKyMapHHIB 3a
TaKOI0 cxeMOIO'
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4-R-2-MeTtokcukapOOHITOCH3CHI1a30HIH  xnmopuan 2 2,0, oOnIepKaHi Jia30TyBaHHSIM
METHJI aHTpaHtaTiB 1a,0, BBOOWIM Yy pEaKIil0 3 METHJIAKPUIATOM 3a HAsSBHOCTI
karamizaropa CuCl,'2H,0, BHACHiIOK 4YOro YTBOPIOIOTHCS METHI 5-R-2-(2-Xx70po-
MeToKkcukapOoHineTmn)oensoatn 3 a, 6. Lli cnomyku B3aeMOAiIOTH 3 TIOCEYOBHHOIO 32
HassBHOCTI €KBIMOJLIDHHMX KUIBKOCTEH Kalliii Hoauay Ta MipUIUHY B KUIUITYOMY €TaHOJI 3
YTBOPEHHSAM MeETHI 5-R-2-(2-amiHO-4-0kc0-4,5-muriapo-1,3-1ia30-5-11-MeTH1)0eH30aTIB
4a, 6. 4-TiazoninuHoHn 4 a, © TiAPONI3YIOTH Y BOJHO-CHMPTOBOMY PpO3UMHI HATpii
TIAPOKCHUAY 3 PO3KPHUTTAM Tia30JbHOTO IMKIY. YTBOpPEHI iHTepMenmiaTH — 3-apuir-2-
MEpKAaINTOIPONaHOBI KHUCIOTH Sa, § [uKIi3amiclo Mg Ji€ef0 MiHEpalbHAX KHCIOT
TIepEeBEICHO Y HiJhOBI IPOAYKTH 6 a, 0.

4-R-2-MeTtokcukapOoHisiOen3enia3oniii xyopuam 2 a, 6. Posuunstors 0,1 mosns
BignoBigHOTro aHTpaHiraty 1 a abo 16 B 20 M koHu. HCI Ta 20 M1 BOJIH, OXOJOKYIOTh
10 0-—10°C i 3a mepeMminryBaHHs NPUKpanytoTs po3uud 7 r NaNO, B 15 mu Boau. Po3unn
HITPUTY HATpPilO0 J10Jal0Th 3 TaKOK MIBUAKICTIO, 00 TemrepaTypa He IiJHIManach BHIIE
5°C.

Metua 5-R-2-(2-xji0po-MeToKcuKapOoHineTnin) 0enzoaru 3 a, 6. [IpuroroBanuit
po34uH nia3oHieBoi coii (2 a abo 2 6) mpukpanyots 1o cymimi 8,6 T (0,1 Momst, 9 M)
metmiakpuiaty, 2 r CuCly2H,0 i 100 mut anetony. Peakuito mpoBoJsTh 32 TeMIepaTypH,
sKa 3a0e3rnedye moMipHHN poskiaa miazoHieBoi comi (5—10 °C) mo mMOBHOTO TPUITMHEHHS
BUAUeHHS a30Ty. Jlo peakuiitHoi cymimmi momarots 200—-300 Mur BOAM, OpTraHIYHHI IIap
BiJIIJISIFOTh, BOJHUI — eKCTparyloTh xiopogpopmom abo CCly, cymarts. Ilicns BiaroHku
PO3YMHHHKA 3aJIHIIOK MEPETaHsAI0Th Y BAKyyMi, OICPKYIOTh CIONYKY 3.

Metna 2-(2-xsi0po-MeToKcukapOoHijgeTna) oenzoatr 3 a. Buxim 30 %. Ty =
165-175 °C (2 MM pT. cT.), np? = 1,5250. 3Haiineno, %: C 56,05; H 4,90. C;,H5;CIO,.
O6uuncneno, %: C 56,15; H 5,10.

Metua 5-meTmii-2-(2-xJ10po-MeTOKCHKapOoHijieTus1) 6en3zoar 3 6. Buximg 35 %.
Tanm = 185-190°C (2 MM pr. cr.), np” = 1,5190. 3maiizeno, %: C 57,55; H 5.48.
C13H15C]O4. O6‘IHCHCHO, %: C 57,68, H 5,59
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Merun 5-R-2-(2-imino-4-oxco-4,5-nurinpo-1,3-riazon-5-in-merusn)densoaru 4 a, 0.
Posunnasrors 0,033 mMons cronyku 3 a a6o 36, 2,5 (0,033 Monb) TioceyoBuHH, 3,9 T Kaiit
Homumy Ta 2,6 M mipuauHy y 30 MIT €THIIOBOTO CIHPTY. PeakiiiHy CyMill KHIT SITSTh
npoTsiroM 45 roxa. Ocax crioyk 4 BiniTbTPOBYIOTh, IEPEKPUCTATII30BYIOTh, CYILIATh.

Metua 2-(2-imino-4-oxco-4,5-nurigpo-1,3-riazon-5-in-merun)oensoar 4 a.
Buxin 65 %. Ty, 154-155 °C (EtOH). Criextp 'H SIMP (JMCO-d, + CCly; 400 MI'): 3,07
(m.m; 1H, CH,, J 13,7 1 9,8 I'nm), 3,88 (c; 3H, OCH3), 3,97 (a.n; 1H, CH,, J 13,7 1 4,9 T'm),
4,43 (n.o; 1H, CH,, J4,91J9,8 I'n), 7,28-7,33 (m; 2H, Ar), 7,45 (t; 1H, Ar, J 7,8 I'n), 7,86
(m; 1H, Ar, J 7,8 T), 8,47 (c; 1H, NH), 8,88 (c; 1H, NH-tuxn). 3naitneno, %: C 54,30; H
4,72; N 10,40. C,H;,N,0;S. O6uncneno, %: C 54,53; H 4,58; N 10,60.

Merua 5-merui-2-(2-imino-4-okco-4,5-nurinpo-1,3-riazon-5-in-merui)oen3o-at
4 6. Buxin 67 %. T, 168-169 °C (EtOH). 3mnaitneno, %: C 56,00; H 5,15; N 9,50.
C3H14N,05S. O6uuncneno, %: C 56,10; H 5,07; N 10,06.

7-R-3,4-Iurinpoizoriokymapun-3-kapoonoBi kucjioru 6a6. Jlo po3unHy
0,0125 monst metun 5-R-2-(2-iMiHO-4-0KCO-Tia30MiINH-5-1TMeTHI) MeTHIOeH30aty 4 B
10 M eraHonmy momatoTh po3uuH 1 r (0,025 momst) HaTpili TigpoKcHOy B 5 MII BOIH.
Peakuiiiny cymim kum’ satsaTe 4—5 Tof 1 mie rapsaoro BumBaioTh y 20 M koHI. HCL. Ocan
BiI(INETPOBYIOTh, TNPOMHUBAIOTh BOJOIO [UIS BHOAJCHHA HEOPTaHIYHUX JOMIIIOK,
MIePEKPHUCTANI30BYIOTb.

3,4-lurigporioizokymapuH-3-kap6oHoBa Kuca0Ta 6a. Buxinm KiTbKicHHIAL.
Ty 189-190 °C (EtOH). Crexrp 'H SMP (IMCO-dg + CCly; 400 MI'm): 3,28 (m.a, 1H,
CH,, J14,0i59Tu), 4,03 (m.a, 1H, CH,, J14,0i4,9Tu), 4,76 (a.x, 1H, CH,
J4,9159TI'n), 7,25-7,50 (m, 3H, Ar), 7,88-8,01 (m, 1H, Ar), 10,56 (ur.c, 1H, COOH).
3maiigeno, %: C 57,44; H 4,05. C,,HgO;S. O6uncneno, %: C 57,68; H 3,87.

7-Metuna-3,4-{urinporioizokymapun-3-kapoonoBa kuciaora 6 6. Buxig 95 %.
T, 201-202 °C (EtOH). 3maiineno, %: C 59,58; H 4,64. C;H;;03S. O6uucneno, %:
C 59,44; H 4,53.
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SYNTHESIS OF 3,4-DIHYDROISOTHIOCOUMARIN-3-CARBOXYLIC ACIDS
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Many isothiocoumarin derivatives exhibits different biological activity, but limited number of
methods are available for synthesis of these compounds. In this paper we propose a new method for
the synthesis of 3,4-dihydroisothiocoumarins.

Thus, on a first stage 4-R-2-Methoxycarbonyl benzendiazonium chlorides 2a, b (R = H, CH3),
obtained by diazotization of methyl anthranilates 1a, b, were reacted with methyl acrylate. Generally
a solution of diazonium salt (2a or 2b) is added to a mixture of 8.6 g (0.1 mol, 9 ml) of methyl
acrylate, 2 g of CuCl, 2H,0 and 100 ml of acetone. The reaction is carried out at a temperature of 5-
10°C until a complete evolution of nitrogen causes. To the reaction mixture added 200-300 ml of
water, the organic layer is separated. After evaporation of the solvent, the residue is distilled off in
vacuo to give compounds 3a, b. Methyl 2-(2-chloro-3-methoxy-3-oxopropyl)-benzoate 3a: yield
30%. B.p. = 165-175°C (2 mm Hg). Methyl 2-(2-chloro-3-methoxy-3-oxopropyl)-5-methylbenzoate
3b: yield 35%. B.p. = 165-175°C (2 mm Hg). On the next stage, by the reaction of thiourea with
compounds 3a, b in the presence of pyridine and potassium iodide, products 4a, b are obtained.
Methyl 2-[(2-imino-4-oxo0-1,3-thiazolidin-5-yl)methyl]-5-R-benzoate 4a: yield 65%. Mp 185-
190°C (EtOH). Methyl S-methyl-2-[(2-imino-4-oxo-1,3-thiazolidin-5-yl)methyl]-5-R-benzoate 4b:
67% yield. Mp 168-169°C (EtOH). Mixture of 0.033 mol of compound 3a or 3b, 2.5 g (0.033 mol) of
thiourea, 3.9 g of potassium iodide and 2.6 ml of pyridine in 30 ml of ethanol were boiled during 4-5
hours. The precipitate of compounds 4a, b is filtered off. Finally, 7-R-3,4-dihydroisothiocoumarin-3-
carboxylic acids 6a, b were obtained by the hydrolysis reaction of methyl 2-[(2-imino-4-oxo-1,3-
thiazolidin-5-yl)methyl]-5-R-benzoates 4 in alcohol-water solution, followed by acidification of the
reaction mixture. 3-Aryl-2-mercaptopropionic acids 5 are the intermediates in this process.
Compound 6a: Quantitative yield, mp 189-190°C (EtOH). Compound 6b: 95% yield. Mp 201-
202°C (EtOH).

As a result, we demonstrated new, efficient and simple synthetic approach for the synthesis of
isothiocumarins based on the cheap commercially available precursors.

Keywords: isothiocoumarines, 4-thiazolidinone, Meerwein reaction, arylation, diazonium
salts.
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