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MONO- (2- NITROTEREFTALATO)- BiS- (PIRIDINE) di- Na (1) BIRLOSMOSININ
SINTEZi VO KRISTAL QURULUSU

L.N. Mammadova
(AMEA-nin akademiki F.Y.Oliyev torafindan toqdim edilmisdir)

2-nitrotereftal tursusunun Na duzu sintez olunmug, monokristallar: alinaraq molekulyar va
kristal qurulusu t2dqiq olunmugsdur. Yeni birlogmo triklinik singoniyada kristallas:» va kristal quru-
lusun kristallografik parametrlori asagidak: kimidir: Kimyavi formulu CsH3Ng NayOos, molekul
kiitlosi 1059,72, intensivlorin ol¢iilmasi zaman: temperatur — 100,00(10) K, monokristalin ol¢iisii
0,43x0,21x0,16mm?* ; Radiasiya CuKa= 1,54184; Teta minimum = 4,156° ; Teta maksimum =
75,185 ; Olciilmiis reflekslorin say: 18785; Asili olmayan reflekslarin say: 4224; Singoniya triklinik
a= 96,3890°, p= 98,336°, y= 94,853°, faza qurulusu — P-1; Monokristalin sixligi 1,636 g/sm°
kristal gofasin parametrlori: a= 9,68594, b= 10,47984, c= 10,83684, kristal gofasin hacmi
V=1075,934% , qofasda olan molekullarin say: Z= I, yekun R faktor 0,0332.

Agar sozlar: 2-nitrotereftal tursusu, Na 2-nitrotereftalat, piridin adduktu, triklinik sinqoniya

Giris

Torkibinds 2 karboksil grupu va bir nit-
rogrup olan benzoy tursusunun nitro téromasi
2-nitrotereftal tursusu kompleks amolo gatirir
ki, ligand kimi todgiqatcilar torafindon totbiq
olunaraq bir sira kompleks birlosmalar sintez
olunmusdur [1,2,3,4,5]. Benzol halgosinds yer-
lagan nitrogrup NO; bir karboksil grupuna gora
orta vaziyystdo oldugundan ligandin reaksiyaya
daxilolma gabiliyyatins tasir edarok, karboksil
grupunun hidrogenlarinin  goalovi metallarla
ovaz olunmasim asanlasdirir. “Orta effekt” ad-
lanan bu tasir, digar benzoy tursusu toromolo-
rinds — salisil, para-aminosalisil, orto-aminben-
zoy, 2-nitro, 5-asetoamidbenzoy tursularinda da
0z tosirini gostorir [5,6,7,8,9].

2-nitrotereftalat Na — duzu kegid element-
larinin metal karboksilatlarini almaq ti¢tin ilkin
reaktiv kimi sintez edilir vo avazetmos reaksiya-
lar1 vasitosilo digor metal karboksilatlarindan
istifads edilir.

2-nitrotereftal tursusunun 4-hidroksi-2-
nitro tereftalat Na duzu torofimizdan sintez
olunmus va kristal qurulusu tadqiq edilmisdir.
Burada, karboksil gruplarinin birinin hidrogeni
Na metali ilo avoz olunmusdur.

Yeni todgiqat isinda karboksil gruplarinin
hor ikisinds olan hidrogen atomlar1 Na metali
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ilo avaz olunur. Tarkib doayismosinin qurulusa
tosir effektini tohlil etmak tiglin yeni Na duzu-
nun monokristallar: sintez edilorok molekulyar
vo kristal qurulusu Syronilmisdir.

Eksperimental hissa: Yeni 2-nitroteref-
talat-Na duzu asagidaki iisulla sintez edilmis-
dir:1,68 g (0,02mol) NaHCO3 duzu 100 ml gay-
nar (50-60 °C) distillo edilmis suda hall edilir
Vo tizorina 0,01 mol (2,11gram) 2-nitrotereftal
tursusu olava edilir. Alinmis duz mohlulu siiz-
goc kagiz1 vasitasils siiziiliir vo otaq temperatu-
runda garanliq yerds saxlanilir. Alinan Kristal
¢okiintii piridinlo hall edilir va bir ne¢a giindan
sonra monokristallar cokmays baglayir. Alinmis
soffaf monokristallar siiziilorok eksikatorda su-
suz CacCl, tizorinds sabit ¢oki alinanadak quru-
dulur. Reaksiyanin ¢iximi 84,56% toskil edir.

Alinmis monokristallar mikroskop altin-
da segilorak rentgen-qurulus analizi igiin ya-
rarli monokristallar Amerika Birlosmis Statla-
rinin Virciniya Universitetinds foaliyyat gos-
toron XtaLAB ARC 11 (RNC) avtomatlagdi-
rilmis difraktometrinda kristal qurulusun agil-
masi1 l¢lin lazim olan intensivlor toplanmis
xtisusi programlar [10,11,12] ssasinda mole-
kulyar va kristal qurulusu a¢ilmisdir. Kristal
qurulusun kristallografik parametrlori cadval
1-do verilmisdir.
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Cadval 1

Nitro-tereftalat Natrium birlasmasinin kristallografik melumatlari

Kimyovi formulu | C4H3oNgNayOss | Kristalin olgiilori 0,43x0,21x0,16mm>
Molekul kiitlosi 1059,72 Kristal gofosin para- | a=9,6859A
metrlari b=10,4798 A
Olgmo temperaturu | 100,00(00)K c=10,8368 A
Kristal gofosin hacmi | v=1075,93 A®
Singoniya Triklinik Qofasds olan mole- z=1
kullarin say1
Foza qrupu P-1 Triklinik bucaglar 0= 96,3890°
p=98,336"
Sixlig 1,636 g/sm® y=94,853°
Radiasiya CuKa =1,54184
Teta minimum 4,156°
Teta maksimumu | 75,185°
Olgiilmiis reflekslor | 18785
Asili olmayan 4224 Son R- faktor R=0,0332
reflekslor

Atomlararas1 mosafalor cadval 2-do, valent bucaqlar1 cadval 3-do, molekulun qurulusu sakil
1-do, gofasin hacmini tutmus vo giiclii hidrogen rabitalari ilo birlogsmis polimer qurulus iso sokil
2-do verilmigdir.

Cadval 2
Atomlararasi masafalor d, A°

Rabitalor d, A Rabitalor d, A
o) -C(9) 1,2193(16) C(5) - C(6) 1,3990(17)
O(7) - Na(1) 2,4168(9) C(5)-C(8) 1,5159(17)
0(2) - C(1) 1,3067(16) C(5) -C4() 1,3944(17)
0(3)-C(8) 1,2508(16) C(6) —C(7) 1,3815(17)
0(4) - C(8) 1,2596(16) C(7)-C(2) 1,3934(17)
O(4) - Na(1) 2,4857(9) C(3) -C(2) 1,3931(17)
0(6) - N(1) 1,2278(14) C(3) -C(4) 1,3903(18)
01 -C(1) 1,2245(16) C(2) C(1) 1,4962(17)
0(8) - C(9) 1,3163(16) C(13) -C(14) 1,3949(18)
0(9) - C(16) 1,2294(16) C(13) —C(12) 1,3960(17)
0(13) - Na(l) | 2,3525(10) C(13) -C(16) 1,5070(17)
0(11) —N(2) 1,2254(15) C(15) -C(14) 1,3825(18)
0(10) — C(16) 1,2852(16) C(15) —C(10) 1,3952(18)
0O(5) — N(2) 1,2250(14) C(11) -C(12) 1,3875(18)
0(12) - N(2) 1,2248(16) C(11) —C(10) 1,3917(18)
N(L) — C(6) 1,4716(15) C(9) -C(10) 1,4969(17)
N(2) — C(14) 1,4741(16) C(21) —C(20) 1,370(2)
N(3)-C(21) | 1,3416(19) C(20) —C(19) 1,388(2)
N(3) - C(17) 1,3363(19) C(18) - C(19) 1,386(2)
C(18) — C(17) 1,373(2)
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Cadval 3

Valent bucaqlari, o daraca

Bucaglar w? Bucagqlar w’ Bucaglar w

C(9)-0-(7)-Na(1) | 122,69(8) O()-C(1)-C(2) | 121,98(11) | O(9)-C(16)-C(13) | 118,84(11)
C(8)-0(4)-Na(l) | 114,53(8) 0(3)-C(8)-0(4) | 127,67(12) | O(10)-C(16)-C(13) | 114,86(11)
0(6)-N(1)-C(6) | 117,55(10) | O(3)-C(8)-C(5) | 116,28(11) | N(3)-C(21)-C(20) | 119,77(13)
0(5)-N(1)-0(6) | 123,69(11) | O(4)-C(8)-C(5) | 115,89(11) | C(21)-C(20)-C(19) | 119,02(13)
O(5)-N(1)-C(6) | 118,72(10) | C(14)-C(13)-C(12) | 117,51(11) | C(17)-C(18)-C(19) | 119,33(13)

O(11)-N(2)-C(14) | 118,03(11) | C(14)-C(13)-C(16) | 121,58(11) | C(18)-C(19)-C(20) | 119,66(13)

0(12)-N(2)-0(11) | 124,23(11) | C(12)-C(13)-C(16) | 120,17(11) | N(3)-C(17)-C(18) | 119,48(13)

0(12)-N(2)-C(14) | 117,74(11) | C(14)-C(15)-C(10) | 118,19(12) | O(7°)-Na(1)-O(7%) | 180,00(18)

C(17)-N(3)-C(21) | 122,73(12) | C(12)-C(11)-C(10) | 121,12(11) | O(7%)- Na(1)- O(4) | 84,65(3)
C(6)-C(5)-C(8) | 124,85(11) | C(13)-C(14)-N(2) | 119,21(11) | O(7%- Na(1)- O(4%) | 95,35(3)
C(4)-C(5)-C(8) | 117,77(11) | C(15)-C(14)-N(2) | 117,47(11) | O(7)- Na(1)- O(4*) | 84,65(3)
C(5)-C(6)-N(1) | 119,84(11) | C(15)-C(14)C(13) | 123,31(11) | O(7)- Na(l)- O(4) | 95,35(3)
C(7)-C(6)-N(1) | 117,25(11) | O(7)-C(9)-O(8) | 124,50(11) | O(4)-Na(l)- O(4) | 180,00(4)
C(7)-C(6)-C(5) | 122,86(11) | O(7)-C(9)-C(10) | 122,014(11) | O(13)-Na(1)- O(7%) | 86,24(3)
C(6)-C(7)-C(2) | 11872(11) | O(8)-C(9)-C(10) | 113,46(11) | O(13%-Na(1)-0(7%) | 86,24(3)
C(4)-C(3)-C(2) | 120,52(11) | C(11)-C(12)-C(13) | 120,16(12) | O(13)-Na(1)- O(7%) | 93,76(3)
C(7)-C(2)-C(1) | 120,74(11) | C@3)-C(4)-C(5) | 120,75(12) | O(13%-Na(1)-0(7%) | 88,17(3)
C(3)-C(2)-C(7) | 119,73(11) | C(15)-C(10)-C(9) | 121,45(11) | O(13)-Na(1)-O(4) | 88,17(3)
C(3)-C(2)-C(1) | 119,52(11) | C(11)-C(10)-C(15) | 119,71(11) | O(13%)-Na(1)O(4) | 91,83(3)
0(2)-C(1)-C(2) | 112,79(10) | C(11)-C(10)-C(9) | 118,85(11) | O(13)-Na(1)-0(4*) | 91,83(3)
0O(1)-C(1)-0(2) | 12522(12) | O(9)-C(16)-O(10) | 126,29(12) | O(13%-Na(1)O(13) | 180,0(3H)

0

Yeni birlosmanin molekulyar va kristal quruluslari sokil 1 vo 2-do verilmisdir.

o4tk

$2K.1. Yeni pirazin adduktunun kristal qurulusu
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Sak. 2. Yeni kompleks birlogsmanin qofasds yerloson polimer qurulusu

Alman noaticalorin tahlili: sokil 1-don
gortindiiyii kimi ikiosash tursu olan 2-nitrotereftal
tursusunda karboksil gruplarmm har birinds hidro-
gen atomlar: Na metali ilo oavoz olunaraq normal
duz amolo gotirmigdir. Yeni birlosmonin rentgen-
qurulus analizi zamani keyfiyyotli monokristalini
almagq tgiin piridinlo hall edilmis vo ¢okdiirtilorak
yeni birlogsma almmusdir. Vo malum olmusdur ki,
piridin molekullart markozi atomla koordinasiyaya
daxil olmur, giiclii hidrogen rabitolori ilo piridin
molekulu birlogorok addukt amalo gatirir. Karbok-
sil gruplarinin oksigenlorindon biri metalla ion ra-
bitosi yaradir (Na(1)-O(7)=2,4168A, Na(1)-
O(4)=2,4854).

Piridin molekulunda olan donor azot
atomlar1 benzol halgasinds olan nitrogruplarin
oksigenlori ilo giiclii rabito yaradir.(N(1)-
0(6)=1,227A,N(1)-0(5)=1,225A, N(Q)-
O(12)=1,224A.

Noatico

2-nitrotereftal tursusunun normal Na duzu
sintez olunmus, rentgen-qurulus analizi {giin
keyfiyyatli monokristallar1 alinaraq avtomatlas-
dirllmig XtaLAB ARCL11 difragtometrindo mo-
lekulyar vo kristal qurulusu agilmisdir. Malum
olmusdur ki, Na metali karboksil qruplarinin
hidrogen atomlarin1 avoz edir. Na-O rabitosi —
2,35818A-ya boraber olub, ion tipindadir.
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Molekulda olan 4 su molekulu oksigen
vasitosilo Na metali ilo kovalent tipli rabito ya-
radir vo metalin koordinasiya ododini 6-ya cat-
dirir. Su molekullarinin oksigen atomu ilo Na
metal1 arasindaki rabito 2,3855A olub, karbok-
sil rabitasindan bir godar uzundur.

Ligandda olan benzol halgesinds C-C ra-
bitosi, digor benzoy tursusu téromaloarinds oldu-
gu kimi 1,89A-ya borabordir. Bu tortibdo olan
rabits uzunluglar1 qurulusun ion tipinds olmasi-
ni tostiq edir.

Qurulusda olan piridin molekulu Na me-
tal1 ilo rabito yaratmir. Lakin giicli hidrogen ra-
bitasi ilo monomer molekullar1 bir-birina tikir.
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SYNTHESIS AND STRUCTURAL INVESTIGATION OF MONO-
(2-NITROTEREPHTHALATO)-DI(PYRIDINE)-DI SODIUM TRHYDRATE

L.N. Mammadova

A new compound of 2-nitroterephthalic acid with sodium metal has been synthesized. Single crystals for X-ray
diffraction analysis have been obtained. The molecular crystal structures of the new pyridine adduct have been deci-
phered. The crystallographic parameters are as follows: chemical formula C4,H3,NgNa,O,, molecular weight 1059.72,
intensity measurement temperature — 100.00(10) K, single crystal dimensions 0.43x0.21x0.16 mm?®, CuKa radiation =
1.54184A, theta minimum = 4 .1560, theta-maximum = 75.1850, number of obtained reflections 18785, number of in-
dependent reflections 4224, triclinic syngony, space group P-1, single crystal specific gravity d= 1.636 g/cm®, unit cell
parameters: a = 9.6859A, b= 10.4798A, c= 10.8368A, triclinic cell angles o= 96.3890°, = 98.336", y= 94.853° unit cell
volume V = 1075.93 A%, number of molecules in the cell Z = 1, the final R-factor is 0.0332.

It has been established that metal Na is coordinated with the carboxyl group of the ligand according to the ionic
type: Na(1)-0.

The pyridine molecules are not coordinated by the metal using strong hydrogen bonds to crosslink the monomeric
molecules into a polymer chain.

Keywords: 2-nitro-terephthalate Na(1), ionic structure, pyridine adduct, triclinic syngony

CHUHTE3 U CTPYKTYPHOE UCCIEJOBAHHUE MOHO-
(2- HUTPOTEPE®TAJIATO)- I (MUPUJAUH)- I HATPUSI TPUTUIPATA

JI.LH. MamenoBa

CHHTE3MpPOBAHO HOBOE COSAMHEHHE 2- HUTPOTepedTaneBoil KUCIOTH ¢ MeTauioM HaTpus. [loxydeHsl MOHOKpH-
CTAJUTBI JJISl PEeHTIeHCTPYKTYPHOTO aHamn3a. PacmmdpoBaHbl MONEKYISPHBIE KPUCTAIIMYECKHE CTPYKTYPHI HOBOTO
MUPUAMHOBOTO aamykra. Kpucramiorpaduueckue mapameTpsl cieayromue: xumudeckas dopmyna CyHzpNgNa,Oo,
MoneKysIpHbIA Bec 1059,72, Temneparypa npu m3mepernn nateHcuBHOCTH — 100,00(10) K, pa3zmepsr MoHOKpHCTaIIA
0,43x0,21x0,16 MMS, pammarmsa CuKo= 1,54184A, teta-MurmMym = 4,1560, Teta-makcumyMm = 75,1850, gucio mony-
YeHHBIX pediiekcoB 18785, uncio He3aBUCHMBIX peduiekcoB 4224, CHHTOHMS TPUKIMHHAS, IPOCTPAHCTBEHHAs IpyTIa
P-1, yaenbHbIi Bec MOHOKpHUCTaia d= 1,636r/cM®, napameTphl 3eMeHTapHoi sueiku: a = 9,6859A, b= 10,4798A,
c= 10,8368A, yrisl TpuKIMHHON sUeHKH o= 96,3890°, B= 98,336", Y= 94,853° , 06Bem 3JIEMEHTApHOU stueriku V =
1075,93 A%, uncino momekyn B stueiike Z = 1, okonuarensubiii R-daxrop- 0,0332.

VYcraHoBieHo, yTo MeTaiut Na KoOpAUHUpYeTes ¢ KapOOKCHIIBHO# Tpymmoi uranaa no nonHomy tumy: Na(1)-0.

Monexkynsl MUPUIMHA HE KOOPAUHUPYIOTCS METAUIOM C MOMOIIBIO CHUIIBHBIX BOJOPOJHBIX CBSI3€H CIIMBAIOT
MOHOMEPHBIE MOJIEKYJIbl B OJUMEPHBIE LIETOYKH.

Knouesvie cnoea: 2- numpo-mepegpmanam Na(1), uonnas cmpykmypa, adoykm nupuouna, mpukiuHHAs CUH2OHUS
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