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Synthesis, Crystal Structure and Thermal Stability of the
Complex [Mny(a-Furacrylic radical),(phen),(H,0)]-H,O
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Abstract: One novel manganese(ll) complex [Mn,(@-Furacrylic radical),(phen),(H,0)]- H,0 with a-furacrylic acid

radical and 1,10-phenanthroline has been synthesized and characterized. Crystal data for this complex: monoclinic,
space group C2/c, a=1.08234(16) nm, b=2.445 8(4) nm, c=1.857 4(3) nm, =104.353(2)°, V=4.763 5(12) nm’, D=
1.471 g-em™, Z=4, F(000)=2 168. Final GooF=1.004, R,=0.039 7, wR,=0.108 7. The crystal structure shows that

two neighboring manganese(ll) ions are linked together by two bridging a-furacrylic acid radicals and one bridging

water molecule, forming a cage structure. The Mn(1)---Mn(1A) bond distance is 0.357 6 nm. Each manganese(Il)

ion is coordinated with two nitrogen atoms of one 1,10-phenanthroline molecule and four oxygen atoms from three

a-furacrylic acid radicals and one water molecule, forming distorted octahedral coordination geometry. Thermal

stability of the complex was also discussed. CCDC: 703674.
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{45 . H AR B 3t FTIR-8700 £1 51 & 4% (4 000~
400 c¢m™);Bruker SMART 1000 CCD & 17 554X ;
PE-2400(I)7 76 % 43 H1 4% ; PRT-2 B #4 & 43 Hr X (b
HOGFEALERTT),
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3.0 mmol a-"KINMHR 1.0 mmol 2P JE W wk
A1 1.0 mmol B FRER 1A iR AE 95% LB rh | F i 2 /K 4
TR ZE pH=6.5~7.0, T+ 5 #2525 mL K2
W, T 145 C RN 24 h, 885, Ph 10 C-h' B
FEWR TR HE ST X S8 M A5 o b i 5
ik, TR CoHMnN,Oy,, T3 E (%) C
59.21,H 3.79,N 5.31; S{E (%) . C 59.15,H 3.78,N
5.30, IR F ZWIIE (v/em™)h 3 422(w), 1 643(vs),

1570(vs),1425(s),1396(vs), 1 375(s), 1 250(m), 1 016
(m),980(m) , 847(s), 731(s) , 667(w), 594(w),551(w).
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e HU ST 4 0.38 mmx0.17 mmx0.13 mm A9 5
i, f# A Bruker SMART APEX 1000 CCD X Hf £k i
mn AT S G AT AT S 52 58 7 295(2) K T Mo Ka it
££(1=0.071073 nm), Lk o~0 FHi T X 2.61°<0<
25.49°5 I L0 4E 18 031 T4 A, Hirb 4437
ASPST AT A (R,,=0.0357),3 259 > ADULEEATT 5 A
[I>20 (D) TE5H 53 M R /e 1E 43 5UE 4 Lp
R s o Re E AR 25 48 R Al SHELXS-97
TR PO B L S5 HRE 1BR I SHEL XL-97 2
ARG R S [ e s 71| P S R L A IR G S R
I S M TR TR AT 2 S R /N T RIA B IE | R
i B T R, =0.039 7,wR,=0.108 7;w =1/[S*(F}) +
(0.073 6P2+1.998 9P|, H ' P=(F242F2)/3; (Al0) =
0.000;5=1.006; (A0),.=729 e+nm> M (Ap),;,=—284 e-
nm>, LAWY IR B TR 1,

CCDC:703674,
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Table 1 Crystallographic data for the complex

D/ (g-em™) 1.471

A 4

F1000) 2168

(Mo Ka) / mm” 0.604
Reflections collected 18 031
Independent reflections (R;,) 4437 (0.035 7)
Final GooF 1.004

R., wRs [I520(1)] 0.039 7, 0.108 7
R., wR, (all data) 0.062 1,0.125 1
Largest difference peak and hole / (e-nm) 729, 284

Empirical formula Cs;HioMnoNLO
Formula weight 1 054.76

Size / mm 0.38%0.17x0.13
6 range for data collection / (°) 2.61~25.49
Crystal system Monoclinic
Space group C2/e

a/ nm 1.082 34(16)
b/ nm 2.445 8(4)

¢/ nm 1.857 4(3)
B1(° 104.353(2)
V/ nm? 4.763(12)
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Mn(1)-0(2A)" 0.213 3(2) Mn(1)-0(7) 0.225 23(15) 0(2)-Mn(1A)" 0.213 3(2)
Mn(1)-0(1) 0.215 32(19) Mn(1)-N(1) 0.226 5(2) O(7)-Mn(1A)" 0.225 23(15)
Mn(1)-0(4) 0.216 07(18) Mn(1)-N(2) 0.233 0(2) O(1)-C(1) 0.125 9(3)
0(2A)"-Mn(1)-O(1) 90.09(8) 0(4)-Mn(1)-0(7) 85.14(6) 0(2A)"-Mn(1)-N(2) 88.05(9)
0(2A)"-Mn(1)-0(4) 176.68(2) O(2A)"-Mn(1)-N(1) 95.08(8) 0(4)-Mn(1)-N(2) 89.35(9)
O(1)-Mn(1)-0(4) 92.97(8) O(1)-Mn(1)-N(1) 93.41(8) N(1)-Mn(1)-N(2) 72.32(8)
0(2A)"-Mn(1)-0(7) 92.89(7) O(4)-Mn(1)-N(1) 86.17(8) Mn(1A)"-0O(7)-Mn(1) 105.11(10)
O(1)-Mn(1)-0(7) 100.78(7) O(7)-Mn(1)-N(1) 163.71(7) 0O(1)-C(1)-0(2) 125.4(3)
Symmetry transformations used to generate equivalent atoms ™ —x+2, y, —z+1/2.

A H Mn(1)-Mn(1A" Z [ FEE R 0.3576 nm, HF
XA 0(1)-C(1)-0(2) K 125.4(3)°,Mn(1A)*-O(7)-Mn(1)
H105.11(10)°, FE—MERDE 75 1 > SB AR 0hk 1Y
24 NJEF 34 o-WEm U R AR Y 3 AU T
| IR/ & Al RV =W S Y VAN | 3 WA i VAR5 VAN
HAREE R, Hod N©2) .04).0(1)FT 0O2A)" Ab T i i
BLE N()FT O(7)A T4l o &, 5 N(2)-Mn(1)-
0(4).0(4)-Mn(1)-0(1) . 0(2A)"-Mn(1)-O(1) il O(2A)"-
Mn (1)-N (2)%;% 7 89.35(9)° .92.97(8)° ,90.09 (8)° Fil
88.05(9)° , &L # ff1 360.45° , % 1 N(2).0(4).0(1).
OQRA)" Al Mn(1)JL-F-7E [7] —A~F 1 | | H - 1 5 1
N . -4.730 4v—13.136 1y—14.449 4:=-5.283 8 ,N(2).
0(4).0(1) O2A)" F1 Mn(1) 2] - 18 1 BE 25 5 51 Hy .
0.015 54 .-0.015 40.0.016 06 ,-0.016 20 #1-0.012 39
nm, N(1)F1 O(7)21°F I #9 B 25 4371 24 . 0.20936 nm
1-0.236 74 nm, A& T8l A7 B H N(1) 5 4L TR
{7 B B N(©2).0(4).0(1)F O QA 1 BL A 5 1 7
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Fig.1 Molecular structure of the title complex
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51 R 2N (1)-Mn (1)-N (2) 72.32(8)° .0 (4)-Mn (1)-N (1)
86.17(8)° .O(1)-Mn(1)-N(1) 93.41(8)°Fl O(2A)"-Mn(1)-
N(1) 95.08(8)°, & fiT#k i 5 90°, TER G Mn-N
AT 22 5 . Mn(1)-N(1)24 0.226 5(2) nm,Mn(1)-N(2)
70.2330(2) nm, B K S 0.229 75(2) nm:;Mn-0
B ALA 22 5 . Mn(1)-0(1)4 0.21532(19) nm, Mn(1)-
0(4)4 0.216 07(18) nm Mn(1)-0(2A)" 4 0.213 3(2)
nm, Mn(1)-0(7)°4 0.22523(15) nm, Hii =& 45, i 9]
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(LB 7 (4 S T I T 7S e 2 (0 28 T N TR S5 44 | ik
HhBCE Y AR TR S AE T EUBE O(7)-H(TA)-+- O(5)
1 O(7)-H(7B)---O(5) i K AR N 0.2592(2) nm , # ffi
#BR 145.4°,
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Fig.2 TGA-DSC plot of the title complex
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