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TRIS-AKVA-BIS (2-ASETILAMIDO, 5-NiTROBENZOATO) Cu (11) DIHIDRAT
KOMPLEKSININ MOLEKULYAR VO KRISTAL QURULUSU

A.T.Mommadova, L.N.Safarova, E.M.Movsimov

Goanca Dovlat Universiteti
Ganca §., Sah Ismay:l Xatai pr.,187; e-mail:info@qsu.az

2-asetilamido,5-nitrobenzoy tursusunun — 2-CH3CONH,5 -NO, -C¢HsCOOH — yeni mis (11) akva
kompleksi sintez edilarak monokristallar: alinmas va kristal qurulusu agilmesdir. Malum olmugsdur
ki, markazi atom Cu (Il) ligand:n karboksil grupunun oksigenlori ilo monodentat tipinda
koordinasiya yarad:r. Ug su molekulu oksigen atomlar: vasitasilo Cu (Il) kationuna birlagarak
kvadrat -piramidal koordinasiya amala gatirir.

Acar sozlar: 2-asetilamid, 5-nitrobenzoy tursusu, Cu (II) kationu, akva kompleks, kristallografik

malumatlar, monodentant koordinasiya.

Odobiyyatda Cu(ll) kationunun benzoy
tursusu Vvo onun bir sira téromolori il
kompleks birlosmalorinin  qurulus analizi
aparilmisdir [1-4]. Benzol holgasinds boyuk
hacmli avazlayicilorin qurulusa tasiri nogteyi
nazarinca yeni ligand kimi totbig olunan 2-
asetilamido, 5-nitrobenzoy tursusunun mis

kompleksinin qurulus analizi aparilmamisdir.

Isin  mogsadi  2-asetilamido,5-nitrobenzoy
tursusunun — 2-CH3CONH,5-NO3-
CeHsCOOH — yeni mis (Il) akva

kompleksini sintez edorok monokristallarini
almaq vo kristal qurulusunu agmag olmusdur.

EKSPERIMENTAL HIiSS©

50-60°C  temperaturda  quizdirilmis
ligandin natrium duzu Gzarins ekvivalent ¢oaki
gozlonilmakla (2:1) CuSO,4 ¢ 5H,0 duzunun
gaynar mohlulu slavs edilarok stizulir. Otaq
temperaturunda saxlanilan ana mohluldan bir
nega glin sonra mavi rongli kristallar gckmoya
baslayrr. Suda alinmasina  baxmayaraq
monokristallar suda hall olmur, havanin va
is1g1n tasirino gars1 davamhidir.

Kristal qurulusu agmaqg Ggun lazim
olan molumatlar Bruker AXS SMART (Mo-
Ko stialanma, A=0.71073A, grafit monoxro-

difraktometrda
monokristalin

mator)  avtomatlasdiriimig
0.45¢0.4040.05mm*  8lciili
tadqgiqindon alinmigdir.

Kristallogragfik malumatlar codval 1-do
verilmisdir. Coadval 2-do atomlarin koordi-
natlari, cadval 3-do atomlar arasi mosafalar,
codval 4-do valent bucaglart  verilmisdir.
Butin malumatlar SHELXS-97 [5], SHELXL-
97 [6] kompleks prog-ramlar ssasinda hoyata
kecirilmisdir.  Molekulun qurulusu sokilda
verilmisdir.

Cadval 1.Kristallografik malumatlar

Kimyoavi formulu
Molekul kitlasi
Temperatur
Singoniya

Foza qrupu

a, A

b, A

c, A

C18H24CUN4O15
599.95 k.v.
100(2) K
Monoklinik
I:)21/0
11.7146(7)
16.846(10)
13.2408(9)
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Cadval 2. Atom koordinatlar: vo onlarin temperatur parametrlori, A%

A T.MOMMODOVA vs b.

B, doraca

v, A3

Z

dhes.

6lgcma bucagi 0, doraca
Indeks diapazonu
Umumi aksolunmalar

Asili olmayan aksolunmalar

R-faktor

11.896(3)
2389.1(3)
4
1.668
1.90-29.00
-15<h<=13; -18<=k<=22;
18700
6351
0.0338

373

Atomlar x/a y/b zlc Uekv
Cu(1) 2167 (1) 5146(1) 4997(1) 10(2)
(1S) 2893 (1) 5464(1) 3962(1) 16(1)
0O(29) 1403 (1) 4793(2) 5992(1) 13(1)
0O(39) 4014 (1) 4720(1) 6299(1) 15(1)
0(1) 2328 (1) 6263(1) 5453(1) 13(1)
0(2) 259 (1) 6367(1) 4765(1) 15(1)
0O(3) -2028 (1) 8836(1) 3630(1) 22(1)
O(4) 4929 (1) 8545(1) 6890(1) 24(1)
O(5) 4237 (1) 9723(1) 6306(1) 24(1)
N(1) -756 (2) 7759(1) 4271(1) 13(1)
N(2) 4083 (2) 9003(1) 6358(1) 17(1)
C(2) 1332 (2) 6667(1) 5136(1) 11(1)
C(2) 1466 (2) 7557(1) 5205(2) 10(1)
C(3) 435 (2) 8084(1) 4756(2) 11(1)
C(4) 644 (2) 8908(1) 4813(2) 15(1)
C(5) 1832 (2) 9205(1) 5332(2) 16(1)
C(6) 2821 (2) 8684(1) 5784(2) 13(1)
C(7) 2660 (2) 7870(1) 5726(2) 12(1)
C(8) -1885 (2) 8117(1) 3764(2) 15(1)
C(9) -2974 (2) 7553(1) 3360(2) 19(1)
O(6) 1873 (1) 4082(1) 4361(1) 12(1)
o(7) -12 (1) 4436(1) 3130(1) 13(1)
0O(8) -3304 (1) 2430(1) 1601(1) 21(2)
0(9) 3539 (2) 1529(1) 4438(1) 29(1)
0(10) 2359 (2) 517(1) 3710(2) 31(1)
N(3) -1635 (1) 3265(1) 2275(1) 12(1)
N(4) 2520 (2) 1229(1) 3897(1) 19(1)
C(10) 814 (2) 3926(1) 3595(2) 10(1)
C(11) 585 (2) 3064(1) 3272(1) 10(1)
C(12) -624 (2) 2745(1) 2659(2) 11(1)
C(13) -764 (2) 1924(1) 2476(2) 13(1)
C(14) 262 (2) 1425(1) 2870(2) 15(1)
C(15) 1432 (2) 1748(1) 3457(2) 13(1)
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C(16) 1601 (2) 2554(1) 3663(2) 12(1)
C(17) -2888 (2) 3104(1) 1806(2) 14(1)
C(18) -3708 (2) 3821(1) 1604(2) 20(1)
0(4S) 3981 (1) 697(1) 8239(1) 18(1)
0O(5S) 5044 (1) 8589(1) 9735(1) 22(1)
Cadval 3. Atomlar arasi mosafalar d, A
9lagaler D 9lagaler D
Cu(1)-O(6) 1.9521 (13) 0(7)-C(10) 1.254
Cu(1)-0(15) 1.9575(14) 0(8)-C(17) 1.222
Cu(1)-0(25) 1.9603(13) 0(9)-N(4) 1.225
Cu(1)-0(2) 1.9606(14) 0(10)-N(4) 1.224
Cu(1)-0(3S) 2.2686(13) N(3)-C(17) 1.370
O(1S)-H(1S 0.8500 N(3)-C(12) 1.393
0(1S)- 0.8499 N(3)-H(3N) 0.8552
H(1SB) 0.8499 N(4)-C(15) 1.459
0(25)- 0.8499 C(10)-C(11) 1.506
H(2SA) 0.8500 C(11)-C(16) 1.387
0(25)- 0.8500 C(11)-C(12) 1.423
H(2SB) 1.267(2) C(12)-C(13) 1.402
0(39)- 1.256(2) C(13)-C(14) 1.383
H(3SA) 1.225(2) C(13)-H(13A) 0.9500
0(39)- 1.229(2) C(14)-C(15) 1.385
H(3SB) 1.232(2) C(14)-H(14A) 0.9500
O(1)-C(1) 1.358(2) C(15)-C(16) 1.383
0(2)-C(1) 1.391(2) C(16)-H(16A) 0.9500
0(3)-C(8) 0.8595 C(17)-C(18) 1.499
O(4)-N(2) 1.463(2) C(18)-C(18A) 0.9800
0(5)-N(2) 1.505(3) C(18)-H(18B) 0.9800
N(1)-C(8) 1.390(3) C(18)-C(18C) 0.9800
N(1)-C(3) 1.422(3) 0(4S)- 0.8500
N(1)-H(1N) 1.406(3) H(4SA) 0.8500
N(2)-C(6) 1.374(3) 0(4S)- 0.8501
C(1)-C(2) 0.9500 H(4SB) 0.8500
C(2)-C(7) 1.382(3) 0(5S)- 0.9800
C(2)-C(3) 1.9500 H(5SA) 0.9800
C(3)-C(4) 1.381(3) 0(5S)- 0.9800
C(4)-C(5) 0.9500 H(5SB) 1.271(2)
C(4)-H(4A) 1.505(3) C(9)-H(9A)
C(5)-C(6) C(9)-H(9B)
C(5)-H(5A) C(9)-H(9C)
C(6)-C(7) 0(6)-C(10)
C(7)-H(7A)
C(8)-C(9)
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A T.MOMMODOVA vs b.

Cadval 4. Valent bucaglari, o, daraco

Bucaglar ® Bucaglar ®
O(1)-Cu(1)-0(3S) 97.25 C(2)-C(71)-H(7A) 120.3
Cu(1)-O(1S)-H(1SA) 111.0 O(3)-C(8)-N(1) 124.05(19)
Cu(1)-O(1S)-H(1SB) 113.9 O(3)-C(8)-C(9) 121.81(18)
H(1SA)-O(1S)-H(1SB) 105.7 N(1)-C(8)-C(9) 114.15(18)
Cu(1)-O(2S)-H(2SA) 121.3 C(8)-C(9)-H(9A) 109.5
Cu(1)-0O(2S)-H(2sB) 115.7 C(8)-C(9)-H(9B) 109.5
H(2SA)-0(2S)-H(2SB) 98.7 H(9A)-C(9)-H(9B) 109.5
Cu(1)-O(3S)-H(3SA) 122.0 C(8)-C(9)-H(9C) 109.5
Cu(1)-O(3S)-H(3SB) 118.3 H(9A)-C(9)-H(9C) 109.5
H(3SA)-O(3S)-H(3SB) C(1)- 93.4 H(9B)-C(9)-H(9C) 109.5
O(1)-Cu(2) 116.93(12) C(10)-0(6)-Cu(1) 118.54(12)
C(8)-N(1)-C(3) 130.24(18) C(17)-N(3)-C(12) 129.53(17)
C(8)-N(1)-H(1N) 120.1 C(17)-N(3)-H(3N) 115.5
C(3)-N(1)-H(1N) 109.6 C(12)-N(3)-H(3N) 114.5
0O(4)-N(2)-O(5) 123.25(17) 0O(10)-N(4)-0(9) 123.81(18)
O(4)-N(2)-C(6) 181.51(17) 0O(10)-N(4)-C(15) 117.96(18)
0O(5)-N(2)-C(6) 118.21(16) 0(9)-N(4)-C(15) 118.22(17)
0(2)-C(1)-0(2) 123.65(18) O(7)-C(10)-0O(6) 124.09(18)
0(2)-C(1)-C(2) 119.23(17) O(7)-C(10)-C(11) 120.51(16)
0(1)-C(1)-C(2) 117.12(16) 0(6)-C(10)-C(11) 115.39(16)
C(7)-C(2)-C(3) 118.91(17) C(16)-C(11)-C(12) 118.93(17)
C(7)-C(2)-C(2) 117.90(17) C(16)-C(11)-C(10) 117.65(16)
C(3)-C(2)-C(2) 123.18(17) C(12)-C(11)-C(10) 123.26(17)
N(1)-C(3)-C(4) 122.31(17) N(3)-C(12)-C(13) 122.38(17)
N(1)-C(3)-C(2) 118.00(17) N(3)-C(12)-C(11) 118.18(17)
C(4)-C(3)-C(2) 119.69(17) C(13)-C(12)-C(11) 119.43(17)
C(5)-C(4)-C(3) 120. 39(18) C(14)-C(13)-C(12) 120.77(18)
C(5)-C(4)-H4A) 119.8 C(14)-C(13)-H(13A) 119.6
C(3)-C(4)-H(4A) 119.8 C(12)-C(13)-H(13A) 119.6
C(4)-C(5)-C(6) 119.14(19) C(13)-C(14)-C(15) 118.93(18)
C(4)-C(5)-H(5A) 120.4 C(13)-C(14)-H(14A) 120.5
C(6)-C(5)-H(5A) 120.4 C(15)-C(14)-H(14A) 120.5
C(7)-C(6)-C(5) 122.35(18) C(16)-C(15)-C(14) 121.81(18)
C(7)-C(6)-N(2) 118.68(17) C(16)-C(15)-N(4) 118.54(17)
C(5)-C(6)-N(2) 118.96(17) C(14)-C(15)-N(4) 119.64(18)
C(6)-C(7)-C(2) 119.49(18) C(15)-C(16)-C(11) 120.13(18)
C(6)-C(7)-H(7A) 120.3 C(15)-C(16)-H(16A) 119.9
0O(8)-C(17)-C(18) 119.9 H(4SA)-O(4S)-H(4SB) 109.5
N(3)-C(17)-C(18) 122.89(19) H(5SA)-0(5S)-H(5SB) 109.5
C(17)-C(18)-H(18A) 122.72(18) 109.5
C(17)-C(18)-H(18B) 114.36(17) 109.5
109.5 113.3
109.5 97.6
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[(2-CH3CONH, 5-N02C5H3COOH)2CU'3H20]'2H20
kompleks birlosmasinin kristal qurulusu.
Sokildon gorandiyd Kimi morkazi atom piramidal coxizliys catdirir.  (Cu-O(su)

Cu(ll) iki adad ligandin karboksil qrupunun
oksigenlori ilo monodentat tipinda
koordinasiya yaradir. (Cu-O(6) =9521 (13)A,
Cu-0(1)=1.9606(1)A. Morkozi atomla koor-
dinasiya olunmus 3 adad su molekulu aksial
vaziyyatdo  yerlosorok  qurulusu  kvadrat-

=1.9575(14)A, Cu-O(2su) =1.9603(13)A, Cu-
O(3su) =2.2686(13)A.

Koordinasiya ~ olunmus iki odoad su
molekullar1 gicli hidrogen rabitasi ilo (N(3)-
H(3N)ee+O(7su) =2.689(2)A “c” oxu boyun-
ca polimer zancir omals gatirir.
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MOJIEKY/IAPHAA KPHCTA/ZTHYECKAS CTPYKTYPA TPHC-AKBA-BHC (2-
ALETHI-AMHAJIO, 5-HUTPOBFEH30ATO) Cu(ll) AATHIPATA

A.T.Mameoosa, JI.H.Caghaposa, 3. M.Mosecymoe

Cunmesuposarn HOBbLI KOMNJIEKC mpuc-akea-ouc (2-ayemun-amuoo, 5-numpobdenzoamo) Cu(ll)
oueuopam u u3y4ena e20 MOAeKYIAPHASL KPUCMALIUYECKds CmpyKkmypa. Yemanogneno, umo
yenmpanouvii amom CU(ll) monooenmammno xoopounupyemes ¢ Kuciopooamu KapOoKCuibHOU
epynnwl aueanoos. Tpu monexynvt 600bl, npucoedunssce k kamuony CU(ll) uepes amomoi
KUciopooa, oopaszyiom Keaopamuo-nupamuoaibHy0 KOOPOUHAYUIO.

Knrwueswie cnosa: 2-ayemamudo,5-numpobensounas kucioma, kamuorn CU(ll), akeaxomniexc,
Kpucmannoepaguieckue Oanuvie, MOHOOEHMAHMHASL KOOPOUHAYUSL

MOLECULAR CRYSTALLINE STRUCTURE OF TRIS-AKVA-BIS
(2-ASETILAMIDO, 5-NJiTRO BENZOATO)Cu(I1)-DEHYDRATE

A.T.Mamedova, L.N.Safarova, E.M.Movsumov

A new complex of tris-aqua-bis (2-asetilamido, 5-nitro benzoato) Cu(ll)-dehydrate has been
synthesized and its moOlecular crystalline structure studied. It revealed that the central atom
Cu(ll) is coordinated monodentantly with oxygens of carboxile group of lygands. Three water
molecules join cation Cu(ll) through atoms of oxygen form quadratic-pyramidal coordination.
Keywords: 2-asetilamido, 5-nitro benzoato acid, cation Cu(ll), aguacomplex, crystallographic
data, monodentant coordination.

Redaksiyaya daxil olub 11.09.2012.

KiMYA PROBLEMLORI Ne 3 2012



