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PeakiissmMu KynpyM-KaTaqiTHIHOTO 1,3-TUMONIAPHOTO MUKJIONPHETHAHHS OPTaHIYHUX a3HIiB
o 3-(metuncynbhoHLT)Ipon-1-uny CHUHTE30BaHO HOBI 1-3amimeHi
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1. Beryn

Kynpym-katamituani peakuii 1,3-AMNONSAPHOTO UMKJIONPHEAHAHHS OpPraHIYHUX
asuaiB 10 Tepminanpuux anetuieHi (CUAAC) akTHBHO BHKOPHUCTOBYIOTH B OPTaHidHOMY
CHUHTE31 MPOTATOM OCTaHHIX JCCATHIITh 5K €()EeKTUBHUN CHHTCTHYHHHA MiIXig s
onepxkanus moximHux 1H-1,2,3-tpuazony [1-3]. 3pydHicTh Ta HIMpoOKa BapiaTHBHICTB
OTPUMAaHHS TaKHX CIOJNYK pOOHUTh iX NPUBaOIMBUMHU OO0’€KTaMHU JJIsl CKPUHIHTY
GiosroriuHoi akTHBHOCTI [4, 5], IO, CBOEIO YEProlo, CIIOHYKAE 1O PO3LIMPEHHS MEX
3aCTOCYBaHHS L[LOTO METOJY.

Y momepemHix TMpamsgxX MM JOCIHIAWIN IIUPOKHH CIEKTP peakmid KynpyM-
KaTaJiTHYHOTO 1,3-IUMONIIPHOTO NMKJIONPHEIHAHHS, 30KPEMa, BUBYWIJIM OCOOJIHMBOCTI
peakiii CTepUIHO YTPYOHEHHX a3uAiB [6], 3HAWIIIN JesKi OOMEXCHHS TAaKHX PEeaKIlii
Yy BHIIQJKY HHU3BKOMOJICKYJSIDHHX a3WIiB Ta a3WAiB, IO MICTATh TeTePOIUKITIgHI
3aMiCHUKH [7], BIIKPWIM NPUKIAAH, KO peakKilis BiOyBaeThCsl HE TUIbKH 0€3 YTBOPEHHS
“KIacCMYHMX” TPOAYKTIB LUKIONpHENHAHHS — 1,2,3-Tpua3odiB, a e iHIUM MapIIpyToMm,
yHacaimok yoro onepxanu akpuiamian [8]. B CUAAC-peakirisix 3aCTOCOBYBaJId KapKacHI
asunu [9], a3unm, 37aTHI XenaryBaTH MinHuW katamizatop [10], a Takox IOCIimKyBaiu
HOBI THIIM KaTtalizaTopiB — m-koMIuiekc Miai [11]. Kpim Toro, BapTo 3ayBa)KHTH, 110 TaKi
CUAAC-peakiril MOKHA TIPOBOJUTH OJHOPEAKTOPHO, TeHepyroUun asuau in Situ [12].

Cymbponn, sk HOBI peareHTd B peakmissx CUAAC i1 KOHCTpPYIOBaHHS
nepcriekTHBHUX 1,2,3-TpHa3onbHUX KapKaciB, NpuBepHyiaM Hamry ysary. CynbgoHu
Hajie)KaTh 10 BiOMOTO KJIaCy OpPraHIYHHMX CIPKOBMICHHX CHOJYK, SIKi pi3HOMaHITHO
3aCTOCOBYIOTHh B OPIaHIYHOMY CHHTE31 Ta CTaHOBJIATH 3HAYHY YACTKY BIZJOMHX 010JI0Ti9HO
aktuBHux cronyk. Croroani monay 150 SY'-emicHux npenaparis, 3arteepiukennx FDA,
JIOCTYIIHI Ha PUHKY, iX BHKOPHCTOBYIOTH JUIS JTIKyBaHHS Pi3HUX BHAIB 3aXBOPIOBaHb [13].
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OpHi€lo i3 cTpaTeriil A MOKpameHHs (hapMaKOJIOTIYHOTO MPO(dia0 € BBEACHHT Y
010JIOTIYHO AaKTHBHI MOJIEKYNIH Cynb(oHOBOro (parmenta ams 30iMbIIEHHS IXHBOL
TOJLIPHOCTI, @ TaKOXK PO3YMHHOCTI y BoAi. CTPYKTYpHO Cynh(OHOBA Tpyla Mae MOMiOHi
BJIACTHUBOCTI 3a MOJEKYSIPHIMH pO3MipaMH Ta PO3IMOIUIOM 3apsay 3 KapOOHINBHOIO,
KapOOKCHIIbHOIO, (hochaTHOIO Tpymamu, a TaKoXX TETPa3oJIoM, TOMY Ii MOXKHA BBOJHTH B
MOJIEKYJIH Mpenapary sk ix 6ioizocrep, mob 30epertu abo MONINIIUTH AKTUBHICTb.

Panime Mu po3poOuiam MeToan BBeleHHs cynbhoHoBHX ¢parmeHTiB B 1,2,3-
TPUa30JbHI CIOJYKH 3a JIONOMOrol0 peakuii J[iMpoTa B3a€MOJi€l0 OpraHiYHHMX asuIiB 3
B-cynbomeTrneHakTuBHUME  crionykamu  [14,15].  VTBopeHHS — Cynb()OHOBMICHUX
tpuazoniB y CUAAC-peakiisix BUCBITIIEHO HemocTaTHRO. ChOTOMHI B JIiTEpaTypi OMHCAHO
JUIIe IBa TPUKIagd B3aeMogii 3-cynb(OHIMIporn-1-uHIB 3 OpraHiYHUMH a3uAaMu:
9-(npom-2-un-1-incynedonin)-9H-bayopen [16] Tta  ((1-dbTopo-l-HiTpompon-2-uH-1-
imcynbdoHin)oenseH [17], Ha OCHOBI SKHX OJEPKAHO TPHUA30JIH, IO TPOSBISIIH
NPOTUTYOEPKYIILO3HY aKTHBHICTH IN Vitro mpotu mrtamy Mycobacterium tuberculosis.

2. Pe3yabTaTH A0CTiTKEeHb Ta X 00roBOpeHHs

Juis TecTyBaHHS peakiiii MH oOpaiH perpe3eHTaTHBHY KOMOIHATOpHY 0i0iioTeKy
opraHiuHMX as3uiiB la-g, ska MiCTWia apwiasuad 3 JOHOPHUMHU Ta aKIEHTOPHUMHU
3aMiCHHUKaMU, OCH3WIa3u I Ta 3-a3uomipuand (Taom. 1).

Hns  BBenmeHHA Cynb(pOHOBOTO (parMeHTa Yy Mouekyny 1,2,3-tpuasomy
BUKOPHCTAJIH paHile He gociimkyBannii y CUAAC-peakuisx 3-(MeTuicynbpoHu)npon-1-
uH 4. ANKiH 4 OTpUMYBaJHM OKUCHEHHSM MeTHi(nporn-2-uH-1-im)cynpdiny 3, siKuii, CBO€I0
4eprolo, CUHTE3yBaJM B peaKiii Mponapriixjiopuny 2 3 2-MeTHI30TIOYpOHiH cylb(harom
3a y4acTIo TiApOKCHIY HaTpifo (cxema 1).

Tabnuys 1
Azunu la-g
Table 1
Azides la-g
Asumu  la 1b 1c 1d le 1f 1g
R’N3 N3 N; Nj Nj N; N, N,
X
~ N
F Cl
Cl NO,
_'«NHZ .
S 0,5 H,S0,
M NH Me H202 Py
1 - rd
/\C /\S A—> 4 //S\Me
NaOH, H,0 cOH 0
2 HCl1 3 20-50 °C 4

Cxema 1. Cunres 3-(metuicynbdoHnin)npon-1-uny 4
Scheme 1. Synthesis of 3-(methylsulfonyl)prop-1-yne 4

IMix vac BuOopy ymoB mnpoBeaeHHs CUAAC-peakiii, KepylUHUCh OTPUMaHUMHU
pe3yabpTaTaMy HAIlIMX ITONepeaHiX npanb [6—12], Mu 3yMMHUINCH HAa KaTaliTHIHIN cucTeMi
Cul/NEts sik onHiit 3 HalleeKTUBHIMINX Ta TOJIEPAHTHIHN 10 ITMPOKOTO KOJIa 3aMiCHUKIB.
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Peakmiero asupiB  la-f 3 3-(mermncynedonim)mnpon-1-usHom 4 3a HasBHOCTI
katanmitiaHoi KimbkocTi Cul Ta TpueTmiamiHy SK CHiBKaTaji3aTopa OIEpXaHO 3
3aI0BIIbHIMH Buxoaamu Tpuasoin S5a-f (cxema 2). VBeneHHs B peakiiito 3-a3umomipuInHy
19 He mpuBeNno A0 YyTBOPEHHS HinboBoro 1,2,3-Tpuasoiy, miJ 9ac 1oJaBaHHSA KaTajizaTopa
JI0 peakIiifHoOl CyMimIi MPOCTEeKYBalM PO3KIaa a3uay 3 BHAUICHHSAM a30Ty Ta IIOJAJbIIe
OCMOJICHHS PeaKIiifHOI cymimIi.

Cul /9
0 NEt, N S~Me
R/Ns + ///\S//\ — N | CI)I
HC ¢ Me  tBuOH N
]
la-f 4 H,0 R 5af

1, 5: Bn (a), Ph (b), 3-F-CgH,- (¢), 3-C1-C4H,- (d),
4-CI-C4H,- (€), 4-NO,-CH,- ()
Cxema 2. Peakii asuzis 1a-f 3 3-(merwmicysbdonin)mporn-1-uaom
Scheme 2. Reactions of azides 1a-f with 3-(methylsulfonyl)prop-1-yne

BynoBy tpuasonis 5a-f minrBepmkeno merogamu SIMP-cniektpockomii (a6, 2). V
cnektpax ‘H SIMP y ninaani 8,21-9,08 M. 4. € CHHIJIET, XapaKTepHHil 1 HPOTOHA Y
YeTBEPTOMY ToOJNOkeEHHI 1,2,3-TprasosnbHOro Uiy, a y crnektpax C SIMP 3uaiineHo
XapakTepHi CUrHaiu aTtomiB Byryenioo 1,2,3-tpua3onbHoro mukiy: Crpmason-4d — 135,88—
138,14 m. 4. Ta Crpyason=d — 123,65-125,62 M. 1.

Tabauys 2
XapakTepuCTHKH OJiep:KaHuX Tpuaszonis 3a-f
Table 2
Characteristics of the obtained triazoles 3a-f
N 'H AMP, §, M. u.? 13C SIMP, §, M. u.
Saf R BHXlH’ & HTP“33OH CTpnason'4 | CHTpnason'S
5a Bn 43 8,21 135,88 125,62
5b Ph 78 8,84 137,02 123,65
5¢c 3-F-CeHgs- 52 8,91 137,18 123,84
5d 3-Cl-CgH4- 66 8,95* 137,65 124,34
5e 4-Cl-CgHs- 63 8,90
5f 4-NO»-CgHs- 75 9,08* 138,14 124,64

! Cnextpu H SIMP 3mati npu 500 MI'n ta mpu 400 MI'n (*).

3. BucHOBKH

Y CuAAC-peakmii opraHiuauX aszumiB 3  3-(MeTmwicyib(oHLT)Ipor-1-uHOM
CHHTE30BaHO HOBI 4-(MetmicynbdorimmeTmn)-1H-1,2,3-1prasonn, mo CTaHOBIATH
3HAYHAH 1HTEpeC M MOJANBIINX OIONOTIYHUX JOCHiKeHb. KpiM TOro, HasBHICTH
METHJICHAKTUBHOI TPYyIH B OTPUMAaHWUX TpHA30JaX pOOUTH iX IEPCIEKTUBHUMH
MpeKypcopamu Il TOAATBINNX MOIU(IKaIiil.

4. Marepiaau Ta MeTOAMKA eKCIIEPHMEHTY

Cnexrpu SIMP 3anucyBanu Ha npunagax Bruker 3 po6ouoto gacrororo 400 ta 500
M s *H ta 125 MIu ans C, posunnnuk JIMCO-ds. Ximiuni 3mimenns (8, m.u.)
HaBeZieHo ctocoBHO curHamy TMC. Mac-cniekTpu 3amucano 3a gormomororo Agilent 1100
cepii LC/MSD 3 pexxumom iionizamii API-ES/APCI.
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Cumnre3 3-(Metwiicyabgonin)npon-1-uny 4

Y 2 7§ KpyraomoHHIM konbi 3mimyroTs 152 r (2 Momp) apiOHOmMCTIEpCHOT
TiocedoBuHN 1 70 Mi Bomu, no po3umHy apoxmatote 138 r (1,1 Momp) TexXHIYHOTO
TUMETHICYIB(aTy, OXOIOIKYIOUN peakliitny cymimt. [licis Toro, sk mogaTkoBa OypxinBa
PEaKIist 3aBepPIIUTHCSA, CYMIIl KHI'ATATH YIPONOBXK TOAWHH, 3a Ied dac BigOyBaeThCs
KkpucTanizanis. [lam peakuiifHid cymiln AalOTh OXOJOHYTH, noiuBaroTh 100 mu 95 %
€TaHoJIy, YTBOPEHUH ocall 2-MeTHJII30TIOypOHii cynbdary BiadiIbTpOBYIOTh Ta CYIIATh.
Jlo po3uuny 155 r NaOH B 350 mn Bogu mpogarote 180T (0,65 Moab) OTpUMaHOroO
2-MeTWIII30TIOypoHill cynbdaTy Ta HarpiBaloThb HpotTsiroM 2 roj 3a temneparypu 50 °C.
[Ticnst poro peakuiHy cymim oxonomxytoTb 10 5—10 °C, nonatots 45 mu (1,22 Moib)
3-xmopormpon-1-uRy Ta BUTpUMYIOTh 30 XB 32 KIMHATHOI TeMITEpaTypH, a TOAI HarpiBalOTh
npotsiroM 3—4 rox 3a temneparypu 50 °C. Ilicis 3aBepIneHHS peakiii peakmiiHy Cymimn
HEeWTpaslizyoTh KOHLEeHTpoBaHOO HCIl Ta excTparyloTh eTHianeTaTtoM, 3 OpTaHigyHOl
(pakmii ymaprooTh M MOHIKCHHM THCKOM CTHJameTaT i (pakIioOHYIOTh y BaKyyMi,
OTPUMYIOUH METHI(TIpor-2-uH-1-im)cynpdin (Buxin 73 %).

Jo pozumny 26 T (0,3 Monp) Metmn(nipon-2-uH-1-im)cynbdiny B 250 M onroBoi
kucnotu 3a temmeparypu 50 °C momarote 30 mi HoO2 (tak, mo0 TtemmepaTypa He
nepesuinyBasnia 65 °C) 1 BUTpUMYIOTh 3a Ili€i x TemmepaTypu mporsrom 3 roxa. Ilicns
3aBepLICHHs peakuil 1oaaroTh 250 M1 BOAM Ta €KCTParyloTh JUXJIOPMETaHOM (HE MEHIIe
500 mu1), MPOMHBAIOTh HACHYEHUM PO3UYMHOM cOIu a0 npunuHeHHs BunpineHHs COo,
BUIAPOBYIOTh  IIJ  TOHIKEHHM  THUCKOM  JIUXJOpPMETaH Ta  OJEPXKYIOTh
3-(MeTwiacynsdonim)npon-1-un 2 [18], sKkuii meperaHsoTs 3a MOHWKEHOTO THCKY. Buxin
54 %. Mac-cnektp (CI), m/z: 119 [M+H"]. 3uaiineno, %: C, 40,48; H, 5,09. CsHsSO..
O6uucneno, %: C, 40,66; H, 5,12.

3arajgpHa MeTOIMKA OTPUMAHHS TPHA30JiB 5

Po3unHsaOTH 0,01 MOJIb BIITOBITHOTO azumay 1, 0,01 MMOJIb
3-(metuncynsponimnpon-1-uay 4 B 16 mu mpem-Oyranony. Jlo yTBOpPEHOTO pPO3YHHY
nmonarote 4 M Boaw, 1,4 mi (0,01 Moip) TpHeTHIaMiHy Ta KaTamiTW4HY KimbkKicTs Cul.
PeaxiiiiiHy cyMill nepeMillyroTh 32 KIMHATHOI TeMIIepaTypH, KOHTPOJIOWYH Xij peakiii
meronoM TIIX 3a 3HUKHEHHSM BUXiAHOTO asuny. [licis 3aBeplieHHs peakilii yTBOpeHHIH
ocaj BiAdUIBTPOBYIOTh, PO3UMHSIOTH y AMXJIopMeTaHi (60 Mi1) Ta MPOMHBAIOTh PO3UHHOM
amiaky. Opraniuny ¢paxiiro cymars Hajg NaSOs, pO3YMHHHK YNapIOIOTh 32 3HHIKEHOTO
TUCKY, OTPUMaHi TPHA30Jii 5 MepeKprucTatizoByoTh 3 po3unny EtOH/IMDA.

1-Ben3na-4-(merniacyasdoninmermr)-1H-1,2 3-Tpuazon 5a. Buxin 43 %. Trons. =
144-145 °C. Cuextp H IMP (500 MTI't, AIMCO-dg), 3, m. u.: 8,21 (¢, 1H, Hapuason), 7,41~
7,27 (M, 5H, Hpp), 5,61 (c, 2H, CHy), 4,59 (c, 2H, CHy), 2,97 (c, 3H, CH3). Cnexrp *C
SMP (126 MI'u, AMCO-ds), 6, M. 4.: 136,02 (Cpp-1), 135,88 (Cirpuason-4), 128,79 (2xCHps-
3,5), 128,20 (CHpn-4), 127,97 (2xCHp1-2,6), 125,62 (CHipua:oa-5), 52,90 (CH2), 50,99
(CHy), 39,81 (CH3). Mac-cnexktp (CI), m/z: 252 [M+H]. 3maiineno, %: C 52,40;
H 5,04; N 16,79. C11H13N305S. O6uucneno, C, 52,57; H, 5,21; N, 16,72.

1-®enin-4-(mermicyiabdoniavermn)-1H-1,2,3-rpuaszon 5b. Buxin 78 %. Trons = 183~
184 °C. Crextp H SIMP (500 MI'u, IMCO-ds), 8, M. u.: 8,84 (c, 1H, Hipuason), 7,91 (1, I =7,8
Hz, 2H, Hp-2,6), 7,59 (1, J = 7,6 Hz, 2H, Hpn-3,5), 7,49 (1, J = 7,3 Hz, 1H, Hpp-4), 4,70 (c, 2H,
CHy), 3,06 (¢, 3H, CHs). Cnextp ©C SIMP (126 MI'u, IMCO-dg), 8, M. u.: 137,02 (Crpuason-4),
136,43 (Cpn-1), 129,94 (2xCHpy-3,5), 128,89 (CHpn-4), 123,65 (CHipuazon-5), 120,17 (2xCHpn-
2,6), 51,05 (CHy), 39,95 (CHs). Mac-cniextp (CI), m/z: 238 [M+H*]. 3naiineno, %: C 50,70; H
4,71; N 17,87. C10H11N30,S. O6umcneno, C, 50,62; H, 4,67; N, 17,71.
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1-(3-®ropodenin)-4-(mermiacyabdponinmermn)-1H-1,2,3-tpuasoa  5¢.  Buxin
52 %. Trons. = 154155 °C. Cmektp H SIMP (500 MI'u, IMCO-ds), 8, m. u.: 8,91 (c, 1H,
Hipuason), 7,86 (1, 3 = 9,9 I', 1H, Har-6), 7,81 (n, J = 8,1 I'n, 1H, Har-2), 7,63 (nx, J = 14,7,
8,0 I'm, 1H, Har-5), 7,34 (1, J = 8,4 T, 1H, Har4), 4,71 (c, 2H, CHy), 3,06 (c, 3H, CHs).
Cnekrp BC SIMP (126 MI'u, IMCO-dg), &, M. u.: 162,42 (1, ek = 245,2 Hz, Ca-3),
137,62 (1, 3Jc-e = 10,5 T, Car-1), 137,18 (Crpuason-4), 131,87 (1, 3Jcr = 9,2 T, CHar-5),
123,84 (CHupuason=5), 116,07 (1, *Jc.e = 2,8 T'm, CHar-6), 115,60 (1, 2Jc.e = 21,1 T,
CHar-4), 107,68 (z, 2Jc.r = 26,7 T'u, CHar-2), 50,98 (CHy), 39,95 (CHs). Mac-cnextp (CI),
m/z: 256 [M+H"]. 3uaiineno, %: C 47,17; H 3,99; N 16,31. C1oH10FN30S. O6uucieno,
C, 47,05; H, 3,95; N, 16,46.

1-(3-Xnopodenin)-4-(meTuicyabponinmernn)-1H-1,2, 3-rpuazon  5d. Buxin
66 %. Tromn. = 171-172 °C. Cnektp H SIMP (400 MI'n, JIMCO-de), 5, m. u.: 8,95 (¢, 1H,
Hipuason), 8,08 (¢, 1H, Ha-2), 7,95 (n, J = 7,9 Hz, 1H, Ha-6), 7,63 (1, J = 8,0 Hz, 1H,
Ha-5), 7,57 (1, J = 8,0 Hz, 1H, Har-4), 4,72 (¢, 2H, CH>), 3,07 (¢, 3H, CHs). Cnextp C
SAMP (126 MI'u, AMCO-ds), 8, M. u.: 137,93 (Car-1), 137,65 (Cipuason-4), 134,72 (Car-3),
132,12 (CHar5), 129,17 (CHar-4), 124,34 (CH puason-5), 120,48 (CHar-2), 119,23 (CHar-6),
51,45 (CHy), 40,34 (CHs). Mac-criektp (CI), m/z: 272 [M+H"]. 3uaiineno, %: C, 44,03;
H, 3,60; N, 15,58. C10H10CIN30,S. O6uucneno, %: C, 44,20; H, 3,71; N, 15,46.

1-(4-Xnopodenin)-4-(Meruacyabponiivernn)-1H-1,2, 3-tpuazon  5e.  Buxin
63 %. Trons. = 184-184 °C. Cnektp *H SIMP (500 MT'u, IMCO-ds), &, m. u.: 8,90 (¢, 1H,
Hupuason), 7,99 (1, J = 8,3 Hz, 2H, Har-2,6), 7,69 (1, J = 8,2 Hz, 2H, Har-3,5), 4,72 (c, 2H,
CHy), 3,07 (c, 3H, CHs3). Mac-cniektp (CI), m/z: 272 [M+H"]. 3uaiineno, %: C, 44,22;
H, 3,62; N, 15,29. C10H10CIN30,S. O6uncneno, %: C, 44,20; H, 3,71; N, 15,46.

1-(4-Hirpodenin)-4-(meruacyiabdoniimernii)-1H-1,2,3-rpuazon 5f. Buxin 75 %.
Taonn. = 247-248 °C. H SIMP (400 MI', IMCO-de), 8, m. u.: 9.08 (c, 1H, Hipuason), 8,45 (1,
J =9,0 Hz, 2H, Har-3.5), 8,26 (1, J = 9,0 Hz, 2H, Har-2,6), 4,76 (c, 2H, CH>), 3,08 (c, 3H,
CHs). Cnextp *C AMP (126 MI'u, IMCO-ds), 8, m. u.: 147,34 (Car-4), 141,11 (Car-1),
138,14 (Cipuason—4), 126,05 (2xCHar-3,5), 124,64 (Cipuason-5), 121,27 (2xCHAar-2,6), 51,36
(CHp), 40,44 (CHs). Mac-cnekrp (CI), m/z: 283 [M+H*]. 3mnaiineno, %: C, 42,40,
H, 3,48; N, 19,96. C10H10CIN4O,4S. O6uucneno, C, 42,55; H, 3,57; N, 19,85.

Poboty BukOHaHO 3a miaTpuMku HamioHanbHoro (oHIY [OCHiKeHb YKpaiHu
(mpoext No. 2020.01/0166) Ta MinicrepctBa ocBiTH i Hayku Ykpaiuua (rpant NO.
0121U107777).
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SYNTHESIS OF 1-SUBSTITUTED-4-(METHYLSULPHONYLMETHYL)-1H-1,2,3-
TRIAZOLES BY THE CuAAC REACTION

M. Tupychak*, N. Pokhodylo, M. Obushak

Ivan Franko National University of Lviv,
Kyryla i Mefodiya Str., 6, 79005 Lviv, Ukraine
e-mail: tupychakmykola@gmail.com

A number of new 1-substituted-4-(methylsulfonylmethyl)-1H-1,2,3-triazoles were
synthesized by reactions of copper catalytic 1,3-dipolar cycloaddition of organic azides to 3-
(methylsulfonyl)prop-1-one. The obtained compounds are promising for the study of biological
activity and are the new active methylene compounds for condensation reactions.

Copper(l)-catalyzed azide-alkyne cycloaddition (CUAAC) has been widely used in organic
synthesis in recent decades, and is an effective synthetic approach for the production of 1H-1,2,3-
triazole compounds. In our previous works, we studied a wide range of reactions of copper catalytic
1,3-dipolar cycloaddition, in particular, studied the peculiarities of the reaction of sterically hindered
azides, found some limitations of such reactions in the case of low molecular weight azides and
azides containing heterocyclic moieties, and found non-classical ones, such as acrylamides. In
CuAAC reactions, cage-like azides, azides capable of chelating a copper catalyst were used, and new
types of catalysts n-copper complexes were tested. Sulfones as new reagents in CUAAC reactions for
the construction of promising 1,2,3-triazole scaffolds have attracted much attention. Sulfone group is
bioisostere of carbonyl, carboxyl, phosphate groups, as well as the tetrazole ring and can be used to
replace these moieties in drug-like molecules to improve their biological properties. Previously, we
have developed methods for introducing sulfone fragments into 1,2,3-triazole compounds by the
Dimroth reaction by reacting organic azides with active sulfomethylene compounds. The formation of
sulfone-containing triazoles in CuAAC reactions is insufficiently studied. Up to date, only two
examples have been described in the literature, in particular, for the synthesis of triazoles exhibiting
anti-tuberculosis activity in vitro against a strain of Mycobacterium tuberculosis.

To test the reaction, we selected a representative combinatorial library of organic azides la-g,
which contained arylazides with electron donor and acceptor substituents, benzylazide and 3-azidopyridine.
To introduce a sulfone fragment into the molecule of 1,2,3-triazole, we used 3-(methylsulfonyl)prop-1-yne
2, which had not been previously studied in CUAAC reactions. The target alkyne 2 was obtained by
oxidation of methyl(prop-2-yn-1-yl)sulfane, which in turn was synthesized in the reaction of S-
methylisothiouronium sulfate with propargyl chloride and sodium hydroxide. Based on the results of our
previous works, as a catalytic system we selected Cul/NEts, as one of the most efficient and tolerant to a
wide range of substituents. Thus, by reacting azides la-f with 3-(methylsulfonyl)prop-1-yne 2 in the
presence of a catalytic amount of Cul and triethylamine as a co-catalyst, triazoles 3a-f were obtained in
good satisfactory yields. The reaction of 3-azidopyridine 1g did not lead to the formation of the target 1,2,3-
triazole and after the addition of the catalyst to the reaction mixture, decomposition of the azide with the
release of nitrogen and subsequent tarring of the reaction mixture was shown.

The structure of triazoles 3a-f was confirmed by NMR spectroscopy. Thus, in the *H NMR spectra
in the range 8,21-9,08 ppm, a singlet characteristic of a proton in the position 4 of the 1,2,3-triazole ring is
observed, and in the **C NMR spectra the characteristic signals of carbon atoms in 1,2,3-triazole cycle are
found (Ciriazole-4 in the range of 135,88-138,14 ppm and Ciriazole-5 in the range of 123,65-125,62 ppm).

Thus, in the CUAAC reaction of organic azides with 3-(methylsulfonyl)prop-1-yne, a number
of new 4-(methylsulfonylmethyl)-1H-1,2,3-triazoles have been synthesized, which draw a
considerable interest for further biological studies. In addition, the presence of a active methylene
group in the obtained triazoles makes them the promising precursors for further modifications.

Keywords: azides, alkynes, 1,3-dipolar cycloaddition, CUAAC, click chemistry, sulfone, 1H-
1,2,3-triazoles.
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