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Abstract

Two new coordination compounds, namely, [Fe(a4-pytz),-2H,0]-2H,0 (1) and [Sm4(a4-pytz)s
(H20)15]Cl3*10H20 (2) were prepared by reactions of K4-pytz[Ka4-pytz=5-(N-acetato(4-pyridyl))
tetrazole potassium salt] with (NH4):Fe(SO4)2 or SmCl3-6H,0 in a mixture of distilled water and
methanol solution. These compounds were characterized by elemental analysis, IR and single
crystal X-ray diffraction. The diffraction reveals that both 1 and 2 show 1D chains. In compound 1,
a4-pytz acts as a bidentate ligand via its tetrazole-N atom and one of the carboxylate-O atoms
while a4-pytz acts as tridentate bridging ligand via the two carboxylate atoms in 2. Compounds 1
and 2 show the 3D networks through hydrogen bonding interactions. Furthermore, the lumines-
cent properties were also investigated at room temperature in the solid state.
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B, & VU MeRR IR A HLECAR SR T AR ERL, PRI S0 A o & 5 NI 1) DY PR A R 22
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AW, EF T 5 E DM R ERECAR 5-[N- 2 BRAR (4-ntme 36) DY e £ (5 8 Kad-pytz). R
PR W A DO MR FOMERE R, 15 Ze 00 SRR, 75 LR AR 550t me 2R 2 [R] {0 B R B 44t 17
RIGHIRETTH, HT 2RI K. Bt Kad-pytz 5(NH,),Fe(SO,), A1 SmCls-6H,0 7 FFfE-7K
FIR RN, #3217 AN R 4 3038 FHTIC & P [Fe(ad-pytz),-2H,0]-2H,0 (1) F1[Smy(ad-pytz)s(H20)16]
Cl3-10H,0 (2). TULXFEATM GRS, SafAahf SR eI BUEAT IR
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2. SLHERSY
2.1. MPRIF0LER

5-[N- Z R AR (4- bt e Jak ) DY male 21 2 T A 30 o SR T 119 07 B e[ 14 o A 1) JEORH #4045 2]
BT AR R Z i — DAl . JCR T TE PE-2400 20T e, 20461 L KBr 9/ i
J& /r#£ NICOLET-380 £L4MGilAx il g, 26 HTHE F-4600 (158640 e, X465 ST i 72
SCXmini-CCD 75X Ll 5E

¥ Kad-pytz (0.2 mmol, 0.0486 g)iAf#(E 1 ml /K A113.5 ml FEE TR A 1A 7, SR 5 I N (NH,),Fe(S04), (0.1
mmol, 0.0687 g)ak, SmCl-6H,0 (0.1 mmol, 0.0365 g), 7 80°C FIEIFN 1 /o AEI 2 =i 5 #6 N IR
W, FEMACEEFEIR T B — 2, SRELEME 1 BRI EMAE 2. BIEAY 1 MR =K.
45%3E T Fe*, CigHyoFeNyOg i {H H: 3.76%, C: 35.84%, N: 26.12%. SZfrfti: H: 3.80%, C: 35.77%,
N: 26.22%. IR(KBr, cm™): 3409(s), 2973(m), 2902(s), 1639(s), 1544(s), 1384(s), 1221(w), 1050(s),
878(w), 846(W). FLAEM 2 FIF=H: 49%3ET SM®™, CegH104ClaN4gOusSM, ITEE /3 HT: FRIR{H: H: 3.68%,
C: 27.01%, N: 19.69%. SZPMi: H: 3.72%, C: 27.19%, N: 19.79%. IR(KBr,cm™): 3386(s), 1624(s),
1600(s), 1525(m), 1438(s), 1406(s), 1305(m), 1028(w), 986(w), 937(w), 830(w), 739(m).

2.3. miFEaRNE

X-SF 2R AT S A5 FH 1 it s B AN L TR 5 PR A R R o 30 R DR/ INIE H 1 it A 7E B AR T SR e
¥, RAGABREEAANT Mo Ko &8, SRS B R:%(SHELXS-97) i . Bl & ¥ [Fe(ad-
pytz),-2H,0]-2H,0 (1) F1[Smy(ad-pytz)s(H20)1s]Cls- 10H,0 ()M L4 f 2 B 8 T 42 1 v, KB M 80
1R 2, SBEEE B ATER 3 .

3. &R5iT1ie
3.1. BEE&¥I[Fe(ad-pytz),-2H,0]-2H,0 (1) fRisLEta

X-GHEREATHERE R TREY 1 BT =R R, TR P-1 HAXNREICEE T 2N [Fe(ad-
pytz),-2H,0]-2H,0 43 F. @il 1 fioR, A Fe(I)S5HANKk B IUMIR M EJR 7, BASK B R EN SR 7
AN K B EALKSFIER FRCAL, 2B — AR\ HARRAAS B . ad-pytz 81T —ANEUEFF1—
ANEETFAE IR LA T 5 P AN AL Fe(IRER, TERL T —/N—4ERE 451 . 4RI I — 4t 2 [Rldd
S[EER SR, HrP B TR K T AES S K I AR T 2 A [O(3)—H(3B)---O(4)], — At
AFAETF BLALK ) T AR I AR T 2 [A[O(3)—H(3C)---O(1)], — FiAr £ T 45 fr/K 7> 7 AN DU R IR (1 55U 72
[H][O(4)—H(4B)---N(1)], —HMAELESS F/K o T FIREEE R T Z (B [O(4)—H(4C)---0(1)], —FhAELE T NkiE
I C-H AR A E T Z [H[C(4)—H(4A)---O(1)], PR AELERLIE IR C-H LRI e FR 1 ZUE T 2 8]
[C(5)—H(5A)---N(3); C(7)—H(7A)-*N(2)], — P A7F1E T HEue 2R ) C-H ZH A 25 &K A R 5 2 1)
[C(6)—H(BA)---O(4)], Fl FHI=FAF(E T HREE C-H LA mE I K &R T Z [0 [C(7)—H(TA)---N(2) 5
C(7)—H(7B)---N(3); C(7)—H(7A)---N(4)], Lk T =4 744 2, 4 3).

3.2. EE&HI[SM4(ad-pytz)s(H,0)15]Cls-10H:0 (2) B gL

&Y 2 BT AR R, A P2Jc, AXFREAITCHAEE T FA[Sma(ad-pytz)s(H,0)15]Cls- 10H,0 43
Fo Wl 3 FR, BAS SmINF L SR BRI AR F R =R B K FRER PR, 23H—
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Table 1. Selected crystallographic data and structure refinement for 1-2
1 EAY LM 2NBERFSH

Compound 1 2
Empirical formula C16 Hao Fe Nyp Og Ce4 H104 Cl3 Ngg Oyg Smy
Formula mass 536.27 2845.67
Crystal system triclinic monoclinic
Space group P-1 P2,/c
a(A) 7.5316(15) 14.195(3)
b (A) 8.9279(18) 23.260(5)
c(A) 9.0355(18) 17.034(3)
a() 72.21(3)
B() 66.85(3) 106.38(3)
7() 69.76(3)
V (A% 513.92(21) 5395.8(19)
Z 1 2
TIK 291(2) 291(2)
Deatcd (g-cm ) 1.733 1.751
[Amm™?) 0.806 2.322
Reflections collected 5309 44122
Unique reflections (Rin) 1613(0.0776) 6728(0.0371)
No. Observations (1 >2.00 (1)) 2347 9458
No. Variables 160 562
RE, wR! 0.1585, 0.0674 0.2328, 0.1134
GOF*° 0.966 1.118
Alpmax (/A% 0.448 2.822
Alpuin (€/A%) -0.572 -3.573

2 y2
IR = [IFo| — [FelIFol, ™ Rw = {w(Fj —F) /w(F )z}u , I GOF = {W((Fﬂ2 - Ff)z)/(n - p)} , where n = number of reflections and p = total num-

bers of parameters refined.

ANAF T M S DY 77 B B A A B o 1 ad-pytz B il it R 55 1) g 4 5-COO syn-syn A A 5 4~ Sm(11)
LR, MR —4E5E 451 . SECEY) 1 ARRE, BEY 1 i ad-pytz Bifcimid PUREER i —A4~
BIR TR — AN RFE AR TAE N RUA LA S Fe(1)ELAL L &4 2 HH 1) ad-pytz A& il it FR L 16 = i MF I EF 5
Sm(NNECAHT . 2RI —YEfE 2 [Ad I 25 PRI E S A E—iE, FAR M/ SFELE TRCALK 2T AP seER
FIE R T 2Z [H[0(9)—H(9A)---N(12); O(10)—H(10C)---N(1); O(11)—H(11B)---N(2); O(13)—H(13A)---N(11);
O(14)—H(14C)---N(19); O(15)—H(15C)---N(4)], = FF1E T BLAr /K 7> T FIE B T Z [A][O(9)—H(9B)---CI(2);
O(13)—H(13B)---Cl(2); O(14)—H(14B)---CI(1)], — Fif77E F ECALIK 5 T FEC AL 7K 43 T B9 48 R 7 2 16
[O(12)—H(12B)---O(17)], =FhAFAE T HCALAK 73 F 4k dib 7K 43 I 485 7 2 [R] [O(12)—H(12B)---O(20) ;
O(15)—H(15B)---0(19) ; O(17)—H(17A)---O(20)] , VU # 17 7E T 45 & /K 4> 7 A1 PO &S 7 2 6]
[O(18)—H(18C)---N(9); O(19)—H(19B)---N(14); O(20)—H(20B)---N(2); O(22)—H(22C)---N(8)], PiFifFsE
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Table 2. Selected bond distances (A) and angles (°) for 1-2
#2 MEYLIM2HNBKER

[Fe(ad-pytz),-2H,0]-2H,0 (1)

Fe(1)-0(2B) 2.089(3) Fe(1)-O(2A) 2.089(3)

Fe(1)-0(3B) 2.168(3) Fe(1)-0(3) 2.168(3)

Fe(1)-N(2) 2.235(3) Fe(1B)-N(2) 2.235(3)
0(2B)-Fe(1)-0(2A) 180.00(10) 0(2B)-Fe(1)-0(3B) 89.55(11)
O(2A)-Fe(1)-0(3B) 90.15(11) 0(2B)-Fe(1)-0(3) 90.15(11)
O(2A)-Fe(1)-0(3) 89.85(11) 0(3B)-Fe(1)-0(3) 180.0
0(2B)-Fe(1)-N(2) 85.95(12) O(2A)-Fe(1)-N(2) 94.05(12)
0(3B)-Fe(1)-N(2) 87.15(12) 0(3)-Fe(1)-N(2) 92.85(12)
0(2B)-Fe(1)-N(2B) 94.05(12) O(2A)-Fe(1)-N(2B) 85.95(12)
0(3B)-Fe(1)-N(2B) 92.85(12) 0(3)-Fe(1)-N(2B) 87.15(12)
N(2)-Fe(1)-N(2B) 180.00(15)

[SmA(a4-pytZ)g(Hzo)1g]C|3'lOHzo (2)

sm(1)-0(1) 2.356(14) SM(1A)-0(2) 2.422(15)
Sm(1)-0(6) 2.450(15) Sm(1)-0(15) 2.464(4)
Sm(1)-0(9) 2.474(4) sm(1)-0(3) 2.484(15)
sm(1)-0(13) 2.496(4) sm(1)-0(17) 2.498(4)
Sm(1)-0(4) 2.875(16) Sm(2)-0(4) 2.396(14)
Sm(2)-0(4) 2.396(14) Sm(2)-0(16) 2.417(4)
Sm(2)-0(8) 2.421(4) Sm(2)-0(20) 2.432(4)
Sm(2)-0(14) 2.460(4) Sm(2)-0(10) 2.473(4)
sm(2)-0(11) 2.487(4) Sm(2)-0(5) 2.506(15)
sm(2)-0(1) 2.356(14) Sm(2)-0(2) 2.422(15)
Sm(2)-0(6) 2.450(15) Sm(2)-0(15) 2.464(4)
Sm(2)-0(7) 2.862(15)
O(1)-Sm(1)-O(2A) 87.6(5) 0O(1)-Sm(1)-O(6) 151.6(5)
0(2A)-SM(1)-0(6) 81.2(5) O(1)-Sm(1)-0(15) 92.5(4)
0(2A)-Sm(1)-0(15) 142.4(4) 0(6)-Sm(1)-O(15) 112.2(3)
O(1)-Sm(1)-0(9) 77.0(4) 0(2A)-SM(1)-0(9) 75.5(4)
0(6)-Sm(1)-0(9) 75.0(3) 0(15)-Sm(1)-0(9) 140.93(18)
0(1)-Sm(1)-0(3) 72.3(5) 0(2A)-SM(1)-0(3) 143.3(5)
0(6)-Sm(1)-0(3) 102.0(5) 0(15)-Sm(1)-0(3) 70.6(4)
0(9)-Sm(1)-0(3) 70.3(3) 0(1)-Sm(1)-0(13) 70.7(4)
0(2)-Sm(1)-0(13) 76.8(4) 0(6)-Sm(1)-0(13) 130.5(4)
0(15)-Sm(1)-0(13) 67.96(10) 0(9)-Sm(1)-0(13) 137.82(18)
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0(3)-Sm(1)-0(13) 121.9(4) 0(1)-Sm(1)-0(17) 136.2(4)
0(2A)-Sm(1)-0(17) 81.6(3) 0(6)-Sm(1)-0(17) 67.8(4)
0(15)-Sm(1)-0(17) 72.58(10) 0(9)-Sm(1)-0(17) 138.69(17)
0(3)-Sm(1)-0(17) 133.9(3) 0(13)-Sm(1)-0(17) 65.55(10)
0(1)-Sm(1)-0(4) 119.2(5) 0(2A)-Sm(1)-0(4) 140.4(5)
0(6)-Sm(1)-0(4) 61.3(5) 0(15)-Sm(1)-0(4) 69.9(3)
0(9)-Sm(1)-0(4) 82.6(3) 0(3)-Sm(1)-0(4) 46.9(4)
0(13)-Sm(1)-0(4) 137.1(3) 0(17)-Sm(1)-0(4) 94.4(3)
0(4)-Sm(2)-0(16) 150.9(4) 0(4)-Sm(2)-0(8) 76.3(4)
0(16)-Sm(2)-0(8) 87.43(14) 0(4)-Sm(2)-0(20) 88.2(4)
0(16)-Sm(2)-0(20) 118.77(15) 0(8)-Sm(2)-0(20) 140.67(17)
0(4)-Sm(2)-0(14) 78.2(4) 0(16)-Sm(2)-0(14) 74.08(11)
0(8)-Sm(2)-0(14) 73.78(11) 0(20)-Sm(2)-0(14) 138.43(18)
0(4)-Sm(2)-0(10) 143.3(4) 0(16)-Sm(2)-0(10) 66.83(10)
0(8)-Sm(2)-0(10) 120.98(17) 0(20)-Sm(2)-0(10) 56.76(9)
0(14)-Sm(2)-0(10) 136.59(17) 0(4)-Sm(2)-0(11) 72.1(4)
0(16)-Sm(2)-0(11) 128.64(17) 0(8)-Sm(2)-0(11) 78.56(12)
0(20)-Sm(2)-0(11) 62.24(9) 0(14)-Sm(2)-0(11) 143.25(17)
0(10)-Sm(2)-0(11) 78.84(11) 0(4)-Sm(2)-0(5) 105.5(5)
0(16)-Sm(2)-0(5) 74.5(4) 0(8)-Sm(2)-0(5) 144.0(4)
0(20)-Sm(2)-0(5) 74.7(4) 0(14)-Sm(2)-0(5) 71.4(3)
0(10)-Sm(2)-0(5) 80.4(3) 0(11)-Sm(2)-0(5) 136.8(4)
0(4)-Sm(2)-0(7) 115.6(5) 0(16)-Sm(2)-0(7) 66.1(3)
0(8)-Sm(2)-0(7) 48.2(3) 0(20)-Sm(2)-0(7) 113.2(3)
0(14)-Sm(2)-0(7) 108.1(3) 0(10)-Sm(2)-0(7) 72.8(3)
0(11)-Sm(2)-0(7) 67.9(3) 0(5)-Sm(2)-0(7) 138.5(5)

For1: #1:x,2-y,05+z;#2: 1 -x,1-y,1-7;#3:2-x,1-y,1-z;#4: 1 +X,2-y,05+z; #5: -1 +X,2-y,-0/5=z; For 2: #1: 1 - x, -y, 1 —
Z;#2:X,1-y,05+7;#3:1-x,1+y,15-z

Table 3. Hydrogen-bonding Geometry (A and °) for 1-2
F3 EAYLIM2HNEESHAF)

D—H---A D—H H--A D--A D—H---A

[Fe(ad-pytz)s-2H,0]-2H;0 (1)

0(3)—H(3B)---0(4) 0.84 213 2.697(4) 124
0(3)—H(3C)---O(1)#1 0.88 2.02 2.829(5) 152
O(4)—H(4B) ---N(1) 0.85 221 2.824(5) 130
O(4)—H(4C) ---O(1)#2 0.85 1.97 2.791(4) 161
C(4)—H(4A) ---O(1)#3 0.93 2.39 3.277(6) 159
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23
C(5)—H(5A)---N(3)H4 0.93 2.44 3.321(5) 157
C(6)—H(6A)---O(4)#5 0.93 2.56 3.303(6) 137
C(7)—H(7A)---N(2)#6 0.97 2.28 3.506(6) 161
C(7)—H(7B)---N(3)#4 0.97 257 3.479(5) 156
C(7)—H(TA)---N(4)#4 0.97 253 3.472(5) 163
[Sma(ad-pytz)s(H20)16]Cls- 10H,0 (2)

O(9)—H(9A)---N (12)#1 0.85 214 2.8570 142
0(9)—H(9B)---CI(2)#2 0.85 2.75 3.3354 127
0(10)—H(10C)---N(1)#3 0.85 1.92 2.6980 151
O(11)—H(11B)---N(2)#3 0.85 2.24 2.7797 122
0(12)—H(12B)---O (17)#4 0.85 243 3.1245 140
0(12)—H(12B)---O(20)#4 0.85 2.37 3.0370 136
0(13)—H(13A)---N(L1)#5 0.85 212 2.9207 156
0(13)—H(13B)---CI(2)#6 0.85 2.26 3.0611 157
O(14)—H(14B)---CI(1) 0.85 227 3.0593 155
O(14)—H(14C)---N(19)#7 0.85 2.05 3.8547 159
0(15)—H(15B)---0(19) 0.85 1.94 2.7776 170
0(15)—H(15C)---N (4)#8 0.85 1.95 2.7916 169
O(17)—H(17A)---0(20) 085 2.29 3.0174 144
O(18)—H(18C)---N(9)#3 0.85 212 2.9620 170
0O(18)—H(18D)-+-O(16)#7 0.85 191 2.7590 173
O(19)—H(19B)---N(14)#4 0.85 2.10 2.8470 147
0(20)—H(20B)---N(2)#3 0.85 2.4256 3.3779 163
0(20)—H(20C)---O(12)#9 0.85 2.42 3.0370 130
0(21)—H(21A)---0(19) 0.85 213 2.6506 120
0(22)—H(22B)---0(7) 0.85 1.92 2.7668 179
0(22)—H(22C)---N(8)#3 0.85 2.05 2.8498 156
C(2)—H(2A)---CI(12)#2 0.97 2.79 3.4951(18) 130
C(2)—H(2B)---N(3)#8 0.97 2.46 3.38(2) 157
C(10)—H(10A)---CI(1) 0.97 2.63 3.498(17) 149
C(10)—H(10B)---N(7)#8 0.97 2.35 3.27 158

Symmetry codes. For 1: #1: 1 — X, -1/2+y,1-z;#2: 1 - x, 1/2+y, 1 —z; #3: X, 1 +y, z; #4: 1 — X, 112 +y,—Z; #5: X, y, -1 + z; #6: X, L +y, 1 + Z;
H#T:X,1+Y,2,#8: 1+ X,y,z; For 2: #1: 1/2 + X, 3/2 -y, 1/12 + z; #2: -1 + X, y, Z.

T4 fhK 2> T RIEC AL K 2 T EUJE T 2 [ [O(18)—H(18D)- --O(16); O(20)— H(20C)---0(12)], —F1EfET
2 i K O T RUR 2 R T 22 A [0(22)—H(22B)---O(7)], Wi R A7 A5 T FR 2L 1Y) C-H AL AN & 1 2 1]
[C(2)—H(2A)---CI(12); C(10)—H(10A)---CI(1)], TN BIFFAEAE TR EEM C-H ZHA0 DY PRI %05 72 [H]
[C(2)—H(2B)---N(3); C(10)—H(10B)---N(7)], TR T =4 454

O,
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Figure 1. The coordination environment of Fe(Il) in compound 1. Hydrogen atoms are omitted for clarity
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Figure 2. The 3D network of compound 1 formed by hydrogen bonding interactions
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Figure 3. The coordination environment of Sm(l11) in compound 2. Hydrogen atoms are omitted for
clarity
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Figure 4. The emission spectrums of compound 2 and Ka4-pytz at room temperature in
the solid state (Aex = 370 nm for both compound 2 and Ka4-pytz)
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