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HOBBIN IBYXMEPHbBIN KOOPJIUHALIMOHHBIN TOJIUMEP
HA OCHOBE MEJJAMHHA U CYJb®ATA LIUHKA
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Koopounayuonnvie nonumeput 3a cuem ceoeil YHUKAAbHOU CIMPYKMYPbL MOV UMENb
3HAUUMENLHYI0 NI0WA0b NOBEPXHOCHU, A MAKIICe D0NbULON 00beM nOp, 6CIEOCHIBUE Ue20 MOy
ObImb UCNOJIL306AHBI KAK A0COPOEHmMbl 01 XPAHEHUA U PA30eneHUs PA3TUYHbIX 24308, KAMau-
3amopul u cpeocmea 01 00CMAGKU 1EKAPCMe, a makKdice 001a0amy MAZHUMHBIMU CEOICIEAMU,
u npumenamcsa 6 oonacmu maznemusma. Henonvzosanue menamuna (1,3,5-mpuasun-2,4,6-mpu-
amMuHa) 8 Kauecmaee AU2anoa 014 co30aHUsA KOOPOUHAYUOHHBIX NOJIUMEPOE He UMeen UWUPOKO20
RpUMEHEHUA U3-3d €20 HU3KOU PACMEOPUMOCIU 6 OpzaHuiecKux coeounenusx. Tem ne menee,
npucymcmeue 6 CMpyKmype 3no20 co0eOuHeHus AMUHOZPYnN, KOmopsle ChOCOOHbL 00pa306bleams
8000pOOHblIE CB8A3U, €20 MONEKYIAPHAA CUMMEMPUI U HCECHKOCMb Y21EPOOH020 CKelema npeoo-
CMAaenAm 3HAYUMETbHBIE 803MOMCHOCIU ONA CO30AHUA CYNPAMONEKYAAPHLIX cmpykmyp. B
OaHHOIUl padome ONUCAH CUHME3 HOBO20 0BYXMEPHO20 KOOPOUHAUUOHHO20 NOAUMEPA HA OCHOGE
cynvpama yunka ZnSO4 u menamuna - Zn-Mel. Menamun nnoxo pacmeopum ¢ opzanuyeckux
pacmeopumenax, HOIMoOmMy 0bl1 nposedeH noodop cucmemsl pacmeopumeneii. boino ycmanos-
JleHo, umo 000asiieHUe 8 PeaKUUOHHYI0 cMmechb 2,6-0umemunanupuoun-3,5-0uKapooHosoil Kuc-
aomut (LK) noeviwmano pacmeopumocmey menamuna. Ilockonvky na cocmoanue npooykma
3HauUmenbvHoe 6IUAHUE OKA3bIBAIONM NAPAMEMPbL CUHME3A (meMuepamypa, pacmeopumens, 0as-
JleHue, 8pemsa, MOJIbHOe COOMHOWEeHUEe U NPUPOOA PeazupyrouiUx 6euiecma), mo 6 CéA3U ¢ IMUM
ObL1u no00Opansvl ONAZONPUAMHBIE YC08UA 014 ROJIYHEHUA KPUCHMATIUYEeCK020 NPOOyKmd.
Cmpykmypa nojiyueHH020 COeOUHEHUA YCMAHO61EHA PEHM2EHOCMPYKMYPHLIM AHATUZ0M U Me-
mooom HUK-cnekmpockonuu. B pezynomame uccinedosanuii 0wl noiyuen 01e0H0-xHcemulii Kpu-
CManuYecKuii RPOOyKm, XUMUUECKUIl cocmae Komopozo umeem 6uo (CsH7Ne)2Zn(S04)2:2H-0.
Cmpykmypa nonyuyennozo coeOuHeHUus yCManosaeHa PeHm2eHoCmpPYKmMypPHsIM AHATUZ0M MOHO-
kpucmanna u memooom HK-cnekmpocxkonuu. Ilo noayuenusvim 0annsim CmpyKmypa MoaeKyipl
npeocmaensem coooil yenouKy cyibhamos Kodanbvma, KOmopvlie HPU HOMOWLU MEHCMOJICKYIIAD-
HbIX 6000poonbix ceaseil -O[1[1[1H-N, oopasyrom ¢ meramunom KoopouHauuoHHbLil ROaIUMED.

KaroueBsle c10Ba: IUHK, MEJIaMUH, 2,6-TUMETHWITMPHINH-3,5-TMKapOOHOBAs KHCIIOTa, KOOPAWHAIIMOHHBIC
MOJTUMED
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Coordination polymers, due to their unique structure, can have a significant surface area,
as well as a large pore volume, as a result of which they can be used as adsorbents for storing and
separating various gases, catalysts and drugs for drug delivery, and also have magnetic properties,
and are used in the field of magnetism. The use of melamine (1,3,5-triazine-2,4,6-triamine) as a
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ligand for the creation of coordination polymers is not widely used due to its low solubility in or-
ganic compounds. However, the presence of amino groups in the structure of this compound, which
are capable of forming hydrogen bonds, its molecular symmetry and the rigidity of the carbon skel-
eton provide significant opportunities for the creation of supramolecular structures. This work de-
scribes the synthesis of a new two-dimensional coordination polymer based on zinc sulfate ZnSO4
and melamine - Zn-Mel. Melamine is poorly soluble in organic solvents, so a solvent system was
selected. It was found that the addition of 2,6-dimethylpyridine-3,5-dicarboxylic acid (DPDA) to
the reaction mixture increased the solubility of melamine. Since the state of the product is signifi-
cantly influenced by synthesis parameters (temperature, solvent, pressure, time, molar ratio and
the nature of the reactants), therefore, favorable conditions were selected for obtaining a crystalline
product. The structure of the resulting compound was determined by X-ray diffraction analysis and
IR spectroscopy. As a result of the research, a pale yellow crystalline product was obtained, the
chemical composition of which is (C3H7Ne)2:Zn(S0.).-2H>0. The structure of the resulting com-
pound was established by X-ray diffraction analysis of a single crystal and IR spectroscopy. Ac-
cording to the data obtained, the structure of the molecule is a chain of cobalt sulfates, which, using

intermolecular hydrogen bonds -O[J[1[1H-N, form a coordination polymer with melamine.

Keywords: zinc, melamine, 2,6-dimethylpyridine-3,5-dicarboxylic acid, coordination polymer
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Bce Gonbliee BHUMaHKe Hccen0BaTeNel mo-
JUMEPHBIX COCJUHEHUI TPUTITUBAIOT KOODPIMHAIH-
OHHBIE TIOJMMEPHI, & UMEHHO METaJUI-OPTaHHMYECKUE
kapkacHble cTpykTypsl (MOFs) [1-2]. 3a cuer cBoeit
YHHUKaJIbHOUM cTpykTypsl MOFs Moryt umerh 3Hauu-
TENBHYIO TUIOIAAb MOBEPXHOCTH, a TaKKe OOINBIION
o0wveM mop. biaromapst STUM CBOHCTBaM OHH MOTYT
OBITh WCTIOJB30BaHBI KaK aJICOPOCHTHI JUIsi XpaHSHUS U
pasaesieHus pasIndHBIX Ta30B [3, 4], mis katanmsza [5, 6]
W IS TOCTaBKH JiekapcTB [7, 8], a Taxxke oOmamaTh
MarHUTHBIMU CBOWCTBaMHM, M TIPUMEHSTCSI B 00JacTh
marunetusma [9, 10].

[IpumeneHne MeraMrHa KakK JIMTaH/a ISl CUH-
Te3a KOOPAMHALMOHHBIX MOJMMEPOB MMEET OrpaHu-
YeHHOE MPUMEHEHHUE BCIIEJCTBUE IIOXOH pacTBOpU-
MOCTHU B OpraHuuYeckux pactBopurensx [11]. Onnako,
HaJIM4YMEe B CTPYKTYpE MOJIEKYJbl aMHUHOTPYIIII, CIO-
COOHBIX K 00pa30BaHUIO BOJIOPOIHBIX CBSI3EH, MOJIEKY-
JSIpHAsl CHMMETPHSI M JKECTKOCTh YTJIIEPOJHOTO CKe-
nera (puc. 1) oTKpbIBaeT O0JbIINE BO3SMOKHOCTH B 110-
CTPOCHUH CYNPAMOJIEKYISIPHBIX CTPYKTYP.

B pa6ore [12] ynomunaetcs cunre3 CoS-M Ha
OCHOBe cyibdara koOanbTa u Menamuaa. CTpykrypa
COCTOUT M3 CJIOEB 1ierel cynbdaTta KodanpTa, B KOTO-
PBIX YITAKOBaHBI MOJIEKYJIBI MEJIAMHHA 32 CUET BOJIO-
POJIHBIX CBsi3ei (puc. 2).
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Puc. 1. CrpykrypHas GpopMmyiia Jurasia, UCoIb30BaHHOTO JUIS
cuHresa Zn-Mel

Puc. 2. Ctpykrypa CoS-M Ha ocHOBe cynb(arta kobanbTa
MeJTaMUHa

SBnssAck MO CBOEH CTPYKType M CBOMCTBaM
MOJIEKYJISIPHBIM MarHUTOM, KOOPAMHAIIMOHHBIH MTOJH-
Mep CoS-M o0nanaet MarHuTHBIMU CBoicTBaMu. [1o-
JlydeHHE KOOPAMHALMOHHBIX TOJIMMEPOB Ha OCHOBE
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MeJIaMHHa C APYTUMU KaTHOHAMH METAJIOB B JIUTEpa-
Type He OIHICAHO.

OcHOBHOI1 3a7aueii TOMy4YeHHsI KOOPAWHAIIH-
OHHBIX MOJUMEPOB SIBISICTCS TMOAOOP MapaMeTpoB
CUHTE3a YTMOPSJOUYEHHOW KpPUCTAIMUECKON CTpyK-
TYpBL, UIS TPEAOTBPALICHUS OOpa30BaHUS COEIIHE-
HUH aMOpGHOM IPHUPOABI, HEPUTOIHBIX IS aHAN3a
1 He 00JIaJaroliX eJIeBBIMH CBOWCTBaMH. B 3aBucH-
MOCTH OT KaTHOHA METaJlIa, MOYKHO ITOJTy4aTh Pa3iind-
HBIE KOOPAMHAIIMOHHEIE mmojuMeps [ 13-20].

B nanHoi#i paboTe onrcana METOIMKA MOJTyde-
HUS ABYXMEPHOTO KOOPAMHAIMOHHOTO MOJMMEpa Ha
ocHOBe cynbdaTa mmHKa ZnSOs 1 MenamuHa. Mena-
MUH TUIOXO PACTBOPUM B OpPraHUYECKUX PaCTBOPUTE-
JISIX, TIO3TOMY €TI0 PaCTBOPSUIM B CHCTEME PAaCTBOPHUTE-
neit MDA (N,N-gumetmidopmamun)/CH3;OH B co-
oTHOIIeHN! 1:2 B MPUCYTCTBUA 2,6-TAMETHIHPHINH-
3,5-mukxapoonooit kucnots! (JI1/IK). Peakmus, onuckr-
BaloIIast JJaHHBIN Mpoliece Mpe/ICTaBlicHa Ha puc. 3.

é ¢
P FRFFFIT @
Ny 85°C,4h ik
| + ZnSO, ——— 8082 S
)\ )\ JM®A/CH;0H/H,0 G r" f‘*’ﬁ’ o
H,N" "N "NH, K :ﬁ}:ﬁl a1

Puc. 3. Cxema cunresa Zn-Mel

SKCIIEPUMEHTAJIBHASI YACTb

B otnenbHBIX mpoOHMpKax TOTOBATCS pac-
tBOopbl MenamuHa/JIIIJIK B cucreme pacrBoputeneit
JAM®A/CH30H B cooTHomenuu 1:2 u cynbgara 1uHKa
B Bojie. [lnst atoro Obwio B3sTo 50 mr (0,256 mMModb)
JITAK u 32,3 mr (0,256 Mmmons) MenamuHa. [ mon-
HOT'O paCTBOPEHUS MeJIaMHHa K HEMY J1I00aBJISIFOT CHa-
ganga 1 mu IM®A, 3arem 2 M1 MeTaHOJIa, TOCIE ATy
CMeCh HarpeBalOT Ha IUINTKE M 3aTeM B HAarpeTylo
cmech mobasmsiror JIIJIK. [lomyuenHyro peakmuoH-
HYI0 CMECh HarpeBaroT JIO MOJHOTO PaCTBOPEHUST Me-
JIaMHHa.

Jns  mpuroroBineHMs pacTBopa cyibdaTa
nuHKa K 41,2 mr (0,256 MMoJIb) 6€3B0IHOTO CyJib(haTa
[UHKA MPWINBAIOT | M TUCTHILTUPOBAHHOW BOJBI U
MOJOTPEBAIOT Ha IUIMTKE JI0 MOJTHOTO PACTBOPEHHUS.

[Mony4yeHHble pacTBOpPBHl MelaMHHA U CYJlb-
(hata MHKA CJIUBAIOT B OJJUH TEPMOCTONKUH (DJIaKOH U
HarpeBaroT 4 4 npu temneparype 85 °C. Yepes 4 u
PEaKIMOHHYIO CMECh OXJIAXJalT CO CKOPOCTHIO
0,5 °C/mun. B pesynbrare BbINAmalOT OJIEIHO-KEII-
ThI€ KPUCTAJUIBI, KOTOPble OT(UIBTPOBBIBAIOT U MPO-
MBIBAIOT METAHOJIOM.

[ponyxT Zn-Mel HepacTBOpUM B BOJIE, METa-
Hose, JIM®A, ameroHe, TOIyoJie, TEKCaHE U XJIOPO-
thopme.

CTpyKTypa 1eneBoro NpoayKTa ycTaHaBINBa-
Jach MIpPU MOMOILIM PEHTTEHOCTPYKTYpHOI'O aHalIn3a
monokpuctamia (PCA) n nokazana Ha puc. 4.

Puc. 4. Ctpykrypa coenunenus Zn-Mel no nanasiv PCA B ten-
n0BBIX mmncongax 30% BeposTHOCTH

PCA BoImosHEeH Ha MOHOKPHUCTAJIBHOM M-
tdhpaxTomerpe Xcalibur Ruby (Agilent Technologies) ¢
CCD-perextopom (MoKo-usnydenue, 295(2) K, o-
ckaHupoBaHue ¢ marom 1°). [lormomenue yareHo M-
MUPHUYECKN C UcTonb3oBaHueM anroputMa SCALE3
ABSPACK [21]. CtpykTypa pacumdppoBaHa ¢ OMO-
mpto nporpammbl SHELXT [22] u yrouHeHa mOTHO-
marpuanbiM MHK o F? B anu30TponHom npubimke-
HUU ISl BCEX HEBOAOPOIHBIX ATOMOB C ITOMOIIBIO
nporpammel SHELXL [23] ¢ rpadmueckum nHTEpHEii-
com OLEX2 [24]. AToMBI BOoiOpOAa yTOUYHEHBI He3a-
BHCHMO B U30TPOITHOM IPUOIIKEHHH.

Coenunenne Zn-Mel: TpukiMHHAS CHHTOHUS,
npoctpanctBeHHas rpymma P—1, (CsH7Ng)2Zn(SO4):
-2H,0, M 547,81, a 5,2909(11) A, b 7,2897(11) A, ¢
12,6236(16) A, o 91,495(11)°, B 98,774(14)°, v
110,479(17)°, V 449,11(14) A3, Z 1, dgys 2,025 r/em®,
u 1,684 MM, OKoHuaTENbHBIE TTApaMETPhl YTOUYHE-
uus: Ry 0,0419 [ms 1789 orpaxenuii ¢ | > 26(1)], WR2
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0,1247 (nnist Bcex 2056 HE3aBUCHMBIX OTpaKeHUH, Rint
0,0302), S 1,064.

UK —cnextp v, emt: 3375 (O — H), 3119 (N - H)

BasieHTHBIe, 1692 (C = N) Banentnsie, 1505 (N — H)
nedopmarronnste, 1136 (S = 0); 567, 620 (Zn — O).

A6m0pbl 3asnensiiom 0o omcymcmeuu KOH-

Gpaukma unmepecos, mpebyruwezo packpvimus 6
OaHHOU cmambe.

The authors declare the absence a conflict of

interest warranting disclosure in this article.
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