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Hydrothermal Synthesis and Crystal Structure of Coordination Polymer [NaMn(pic);],
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Abstract: A Coordination polymer [NaMn(pic)s], (1) (picH=picolinic acid) has been synthesized by hydrothermal

synthesis and structurally characterized by single crystal structure determination. 1 crystallizes in the
orthorhombic space group Pbca, a=1.2519(4) nm, b=1.715 8(8) nm, ¢=1.7547(7) nm, V=3.769(6) nm®, M,=444.24,
D.=1.566, F(000)=1 800, R,=0.024 8 and wR,=0.0751 for I>20(I). According to the crystal structure, each Mn(ID)

ion of 1 is six-coordinated with three oxygen and three nitrogen atoms from three pic anions to form a distorted

dodecahedron. Each Na* ion of 1 is penta-coordinated with two oxygen atoms from a pic anion and three oxygen

atoms from three pic anions of diffrent unit to form a distorted tetragnal pyramid. The three-dimensional

coordination polymer 1 is connected through Na* ion. CCDC: 683029.

Key words: manganese coordination polymer; picolinic acid; crystal structure; hydrothermal synthesis

0 531

BC AL R A W) i T HAEMEAL REME DL OG- PR fg
55 TV TE Y 0 RS IR O A R 14 BIF Y A
FUSI I BE SR R (picH)VE S —FP A N O 134 i
A, el T AR A T 67 RE g R 22 78 B T 67 =Xk
NEENBAZ —, 245k, CATFZ L TR S
M BE FR IR BC & W) I WF e 4l , AR . 2L
& Sox /LM (ERE N (R CSERUE AR S287/E F3:t
M E R PR A B Bl 4 | SRS S AT i R T TR A
[Mn(pic),],, [MnCl(pic)]®, FEAS L il 1 LA Na*fE
SR R 3 TR B ) = 4 5 TBC A2 2R S I [NaMn(pic)s), 19
EEVET R

Wk B A .2007-09-24, Y& BichE H 1#1.2008-03-06,

[ 5% H AR 2 0 4 W BT H (No.206710214)

“il K R A, E-mail : xuminxumin@tom.com

SRR BB, 4,50 & BB WETE T 6] DI RERC S

1 SEWHES

1.1 JFERANER

JIT A ) K 1 A 2 iR 28 R R AT k2D b PR
HIZMH . N(n-Bu),Mn0, % SCHR T 419, Elementar
VarioELCHNS-0 7t & 73 #1 {X , Bruker EQUINOX55-
A590/3F £LAMGIE AL (4 000~400 em™), Bruker Smart
Apex IT B GATHMX . K IG5 0 Z8 (A S AN 85
B, N R TR O
1.2 AR & W [NaMn(pic)s], ()& K

4 Mn(OAc),-4H,0(0.025 g,0.1 mmol) . Mk IE F&
P& (picH)(0.100 g,0.8 mmol) N (n-Bu),Mn0,(0.057 g,
0.21 mmol) NaClO,(0.011 g,0.0817 mmol) ! 16 mL
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CBE 1.2 mL MERE A KA B R 28 v HEA TR
JETE 3 d WA 160 CIE A P R 2R A G, 15 358
D Q- o 7 1 R W S SNy | T N
CisH,MnN;NaO, 1T 5 45 2R (%).C 48.67;H 2.72,N
9.46, 7 T 45 % (%) . C 48.68 ,H 2.94,N 9.54 ,IR(cm™);
3 064.01 (m),1 617.11(m),1 590.21 (m), 1 475.61 (m),
1 381.23(m), 1 292.12(m), 1 046.80 (m),1 012.14 (m),
848.40(m),759.36(m), 703.08(m) .,
1.3 B & Mn",0,(pic), (2)HI &

¥ picH(0.246 g,2.0 mmol)Fl HCOOH(0.041 g,
0.9 mmol)#% T 20 mL MeOH, /Il A MnCl,-4H,0(0.396
2,2.0 mmol) i ¥ 20 min, FF1Z ¥ A N(n-Bu),MnO,
1) MeOH ¥, 1 WS 60 VR B (0 e 8 Sy JR |
AR RANE, FE 1 d)E, SEFRAKITIE S
A, CoHiMnoN,Oy IS5 2R (%) . C 44.97 ,H 2.59,
N 8.23, #4554 (%):.C 45.72,H 2.74 N 8.99, IR

(em™):3064.01(w),1 617.11(s),1 590.21(s),1 563.40(m),
1475.61 (w),1381.23(s),1279(s), 1 144(m),1 051 (m),
852(m),769(m), 686(s) .,
14 SREEHSH

PEFE 0.160 mm x 0.120 mm x 0.066 mm R f
M E &, 8 H Bruker Smart Apex IT B i AT 55 4%
Mo Ka #1£(1=0.071 073 nm), 7£ 296(2) K 4514~ LA
-0 T 7 XAE 2.32°0 <0 <27.43° 5 B 3Ll 4
54 448 AT A, Ho 4340 4N (R,,=0.022 9) it 7 AT
SF 83,3741 A (I>200 (1) PT W EE AT 58 55 FH T 454 3 A
MEEFEIE , 2B 2 Lp T 250 ISR IE
AR ZE R BB A ZE RS 1B o SR T AR
AUE T 53 B 2R FH A% 1 [ 0 A5 1 S M R L
RN ST B E, 2 A
SHELXTL #2751, A & a2 =5t Wk 1,

CCDC:683029,

x1 BEUREY 1 WREFHE
Table 1 Crystallographic data for the title coordination polymer

Empirical formula C6H:MnN:NaO; V 7 nm? 3.769(6)
Formula weight 44424 z 8
Color / habit Yellow / block D,/ (g-cm™) 1.566
0 range for data collection / (%) 232<60<27.43 F(000) 1 800
Crystal system Orthorhombic (Mo Ka) / mm”™ 0.765
Space group Pbea Reflections collected 54 448
a/nm 1.251 9(4) Independent reflections (Ry) 4340 (0.022 9)
b/ nm 1.715 8(8) R\, wR, (I520(1) 0.024 8, 0.075 1
¢/ nm 1.754 7(7)
2 Z£R 548 HCOOH %A Z 511 ,
2.2 mIEEHHEIR
21 & K FRAEEE Y 1 MR FARic WA 1, FEEFR

WAL A 1 J2 Mn(OAc),-4H,0:picH ¥ 5T 1)
HZ YR 1:1, 7 NaClO, il N(n-Bu),MnO, f£7£ T
K K G O ARG i B 25 1A R 1 2
388 7 1, N(n-Bu),MnO, 1977 1EALF- A & 2 4 Ak )
MVER, B I 2 5 R Be A5 20 AH [F] Y A
E FE R H H A5 PF AT AR [R) BT, 3145 T © H1 i B
HBC G Mn(pic)s, Ho a8 1 M 2880 T, X i
B, TEMC R0 R 58 2 mT LUK AR SEE R T, el e 4fE DB
N(n-Bu),MnO, =5 T I , A0 I 09 & o i Ak &
WA K BRI AE T AR T 5% Ak S BRI

B A9 2 6 BUZ 38 & MnCl,-4H,0 5 picH
£ HCOOH (0.041 g,0.9 mmol) #7E F M N(n-Bu),
MnO, F AL TR AS & A 45 4 F 20 4h 3 AE 2 0k B

B ORIBE M 81 TR 2, R MR B R A 1R BT Dy
[NaMn(pic);], FEICH A Mn(1)5 3 4> pic FTEFH Ry
3ANEM 3 AN EUR T BCALE BRI A,
1 fr7s 5 Mo(1)BECALR 230 50k A 2 4> pic BB 7h
1) 2 AR T 03),0(5) A K5 O5) A —A> pic P
T 1 ANEJEF NG 1A pic FIEF YA
JEF N(O)E L 1 HIE . Mn-N B M 0.266~
0.267 nm,Mn-O FJHH M 0.215~0.216 nm, i £ JE
TR P9 Bl o) 457 ¥ 5 20 S0k 2 A pic BB 50 Y
1A NQF 1T AT O(1) di 38 Mn-N(2) ) 4
KK 0.227 nm, 1Ml Mn-O(1) A5 K 0212 nm, &
A Mn(1)722 9 /T AR B e /N AR 02 cis O(5)-Mn(1)-
N(3) 74.12(4)°, 5 K W8 FA 52 trans O(1)-Mn(1)-N(2)
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Fig.l Structure scheme of coordination polymer
[NaMn(pic)s],
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W 4 AFIFAOTE R = AR A KR TF, X5
ik Hi 38 1 BE A 2R B P [{NaMny(sal)y(pyca)(MeOH),}, ]
F[{NaMn(sal),(MeOH)(H,0)}, "1 A fr ARl 7E
X 2 ANEC AP Nat i BC 7 SR 58 35 R NTHA 1T
5Kk i AL A I A Wk 57K b R v 4E 4G
HHN B 1L K STFRES, XTHE SRR R

SR MBCA W4, (s SRR AL, A SR
53 F AR R B KA G, Na-O Y A% (8] 1R 25 )\
Na(1)-0(6)=0.219 % Na1-03C=0.255 nm, % F Na(l)
W A5 (1% O 5 4 1Y) Fe /N B AR eis O(4C)-Na(1)-0(3C)
52.33(3)°, % 2 [a] — Nk i 52 1R 1 R B 1Y 2 > SR T
7] Na(1)FTIE B £ 2, e KRB HE A J2 trans O(4D)-
Na(1)-0(3C) 134.31(4)°, /& Na(1)5 K H A [A) ¥ gt 52
I H M RE FR R R BE 1 2 AT IR L AR B
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Fig.2 Packing diagram of 1 along a axis
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Table 2 Selected bond lengths (nm) and bond angles (°) in [NaMn(pic)s],

Mn1-01 0.211 9(1) Mn1-05
Mn1-N1 0.226 6(1) Mn1-N3
02A-Nal 0.223 2(5) 06-Nal
Nal-04D 0.242 9(3) Nal-03C

0(1)-Mn(1)-0(5) 100.16(4) 0(1)-Mn(1)-0(3)

0(1)-Mn(1)-N(1) 74.96(4) 0(5)-Mn(1)-N(1)
0(1)-Mn(1)-N(3) 96.21(4) 0(5)-Mn(1)-N(3)

N(1)-Mn(1)-N(3) 162.80(4) 0(1)-Mn(1)-N(2)

0(3)-Mn(1)-N(2) 74.18(4) N(1)-Mn(1)-N(2)

Na(1D)-0(4D)-Na(1) 97.47(4) 0(6)-Na(1)-0(24)

0(2A)-Na(1)-0(4C) 111.25(5) 0(6)-Na(1)-0(4C)

0(4C)-Na(1)-0(4D) 82.53(4) 0(6)-Na(1)-0(3C)
0(4D)-Na(1)-0(3C) 134.31(4) 0(4C)-Na(1)-0(3C)

0.214 7(10) Mn1-03 0.216 4(1)

0.226 6(9) Mn1-N2 0.226 9(10)
0.219 4(8) 04C-Nal 0.228 3(7)
0.255 0(1) Nal-NalD 0.354 3(9)
100.19(4) 0(5)-Mn(1)-0(3) 155.25(4)
92.67(4) 0(3)-Mn(1)-N(1) 106.12(4)
74.12(4) 0(3)-Mn(1)-N(3) 89.80(4)
170.78(4) 0(5)-Mn(1)-N(2) 87.19(4)
99.33(4) N(3)-Mn(1)-N(2) 91.12(4)
100.94(5) 0(6)-Na(1)-0(4D) 104.81(5)
129.99(6) 0(2A)-Na(1)-0(4D) 122.71(5)
100.30(5) 0(2A)-Na(1)-0(3C) 100.43(4)

52.33(3)

2.3 IR %

B R AW 1 LLANGIETE 1617 em™(s),

1381 em™(s) IR 3 4331 S CO,~ 8 B2 RS FR FNS B A
PR3, 3064 em™(w)hiH Ar-H R 45 4% 301;1 590.21
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