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Synthesis and Crystal Structure of Monovalent Copper
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FAN Guang? CHEN San-Ping” GAO Sheng-Li*?
(‘College of Chemistry and Chemical Engineering, Xianyang Normal University, Xianyang, Shaanxi 712000)
(*College of Chemistry and Materials Science, Key Laboratory of Synthetic and Natural Functional
Molecule Chemistry of Ministry of Education, Northwest University, Xi'an 710069)

Abstract: A monovalent copper coordination polymer [Cu (2-mpac)], (1) (2-mpac =2-methylpyrazine-5-carboxylic

acid) has been synthesized and structurally characterized by single crystal X-ray diffraction structural determination.
Crystal data: monoclinic, space group P2//n, a=0.786(3) nm, 6=0.578 6(19) nm, ¢=0.994 4(3) nm, B=100.326(5)°,
V=0.629 8(3) nm?, Z=4, S=1.067, Final R indices: R;=0.047 4, wR,=0.128 1 for reflections with I>2c(I), and R =

0.071 8, wR,=0.140 6 for all reflections. In addition, elemental analysis, IR and thermalgravimetric analysis are

presented. CCDC: 727761.
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1.2 EAEE¥[Cu2-mpac)], HEIE K

¥ 2-mpac(0.069 g,0.25 mmol),Cu(NOs), -3H,0
(0.121 g,0.25 mmol)Pk & NaN;(0.017 g,0.25 mmol)/il
AF 15 mL 285K, FHE 0.3 mL H;PO,, 58
PTG B BT 25 ml Al A R VU IR 0 AT A
BN N 2 TE 130 CCR 3 d, SRIELLS C-h!
HORFE R 100 °C, R 8 h, HARHEHR R a6
PORB 773 .84% ., BLEW 1 MITR 7 Hrdh
(%, F5'5 W RITHAE) . CHN,0,Cu: C,35.99(35.91);
H,2.57(2.51);N,13.88(13.96) . IR(KBr,cm™): 1 591(s),
1367(s),1 322(m),1 187 (m),1 050(s),1 060 (m),993
(w),813(s),628(w), 541(w).,
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Ha A s p e fieib iy Mo Ka $14(1=0.071 073
nm) A w-¢ FH 75 W EEF] 3458 A7 5T, Horb b sr
AT 1340 4, R,=0.0718, AWM 927 A~[1>207(1)].
XF RSB AT Lp T R AR WO 1, A4
P AT R Bt IR i 2218 Fourier & 5%
o e AE SRR T, FH 250 /N ZRIE T
F? HEAT ARG 0& A DL R i SR i B I A
Jr A MR AT R ) SHELXS-97 & 70 254
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Table 1 Crystal data and structure refinement parameters for complex 1

Empirical formula CeHsCuN,0, D./ (g-em™) 2.116

Formula weight 200.66 w/ mm™ 3.402

Crystal system Monoclinic F(000) 400

Space group P2i/n Reflections 3458

a/ nm 0.786(3) Data / restraint / param 1340/0/ 101

b/ nm 0.578 6(19) Goodness-of-fit on F 1.067

¢/ nm 0.994 4(3) Final R indices [[>20(])] R=0.047 4, wR,=0.128 1
B1(°) 100.326(5) R indices (all data) R=0.071 8, wR,=0.140 6
V / nm® 0.629 8(3) Largest peak and hole / (e-nm™) 753 and -554
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Chambers 1§ 18 H,PO, J&— > v 4555 JE (1938 i 51
B 25 ik B 1 T i R R RE i i s o IE an kAT
HTEBR PR R B 2 A2 B A B o A
F 43 -0.276 F1+0.153 VI

H.PO,(aq)+2H"+2e =H,PO5(aq)+H,0 )

Cu*+e=Cu* (2)
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BC A4 1 T B AT (4 W 21 € 1) R AIE 25 € 358 B — 40 4
BN ASTE R N SRR & A T AR A T R K
T — A Be AW, X R XS R AT 5 o B 45 2
LR

RS R IS 18 TR R,
P2/n ZERE ) —dEREIR 0 FAR 5 59T [Cu(2-
mpac)], it RA(8) A EUHIAH B IE M T Z4ERY
A s L5k, N 1 AT LA Y A X FR LT H
A 14> 2-mpac BCARF 14> Cu J5F, PRHCAT A
H Ca()MIFEE M R +1, 58, 2-mpac FLAAS T B
BT AR, K Cull) 1 3% B il — 4k B IR
[Cu(2-mpac)], & HIC, Cu(1)73 515 2 4 N JE5FH
140 A, Hrp N IEF2 512k B 2-mpac i
R R BA O J5 ok B 2-mpac BC A H AR SR
FEHT AR A BB A O . Cu(1)-N(1)=0.193 8(4) nm,
Cu(1)-N(2A)=0.192 2(4) nm,Cu (1)-0(1)=0.222 1 (4)
nm, N(1)-Cu(1)-N(2A)=160.85(17)° ,N(1)-Cu(1)-0(1)=
81.29(14)° ,N(2A)-Cu(1)-O(1)=108.71(14)°, £ XP
Feit 5 RW  2-mpac FCAAR R L T 76 19 F- T -5 it 128
AR A 0T A 2 e A b Ry A o 130,
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WA B BC LR A W[ Cu(2-mpac)], 195 T R 1131

XANEL B L K T SCHR iR E 19 M(2-mpac),(H,0),(M=
Co, Ni, Zn)"1W 4851 /N 43~ [ G ) v FR J - 1T 5 i 18
PRS- T 22 [|) 64 T fR 2.7°,

Symmetry code: A: 1-x, 1-y, 2-z; B: &, 34y, z; C: 1—x, —y, 2—2

H atoms are omitted for clarity
1 A — R L
Fig.1 1D structure for complex 1

EAS— &M, X T 2-mpac BCAAK UG, 2-mpac
R B BE R I T W R WL SCHR B Y RS
e A7 A2 B — A O(1) J5t - FHAH 4B 3T (1) — 4k %
AR[Cu(2-mpac)], &5t BT Cu(1) i FAHATEE AR
A 20 14 55 40 AR BEES S 0.249 0 nm, e 244 A%
T Cu(D B 19 WU 7 #fE JLff #9 AL TS [Cu(2-
mpac)], 258 BTG B N — HERRIR 250 T L AERR
ARFTTH R R B G I AL 2
A Cu R FZ A FELESAHTAER, RS
0.32630 nm, Z5H 41 1& 1 froR , [RIEE 785 2 AN AH 4R
[Cu(2-mpac)], Z5H H.50 2 8] |1 >[Cu(2-mpac)], &
FETT g 2 MR O T4 S 14 [Cu(2-
mpac)], 25 BICH 2-mpac FC A A I 51 9 5
FAEAEE SR R BT — A RAS) M Al s 4+
J7 ) SRR AR R L C(4)-H(4) -+ 0(2)=0.327 34 nm, C(4)
-H(4)---0(2)=177.0° ,C(6)=H (6B) --- 0 (1)=0.344 07
nm, C(6)-H(6B)---O(1)=167.1° , 3% L& Z f ik — P4 —
YIRS R 4 IR R 5T I 8 S5 A (LI 2).,

Symmetry code: A: x, 14y, z; B: =0.5+x, 1.5-y, 0.5+z; C: =0.5+«,
2.5y, 0.5+z
B0 33 RA(8) ) B T A 0 4 SR 2
Fig.2 2D structure linked through R,%(8) hydrogen

bondig interactions
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Fig.3 TG-DTG curves for complex 1
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Fig.4 X-ray powder diffraction pattern for complex 1
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