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Synthesis of Complexes and Characterization by FT-IR and ESI-MS.
Figure S1 Selected SHG of lanthanide complexes (Ln = Dy, Er, Gd and Tb, Aex = 1.15 um).
Figure S2. Powder XRD of the series of lanthanide complexes (Type I, Ln =Y, Ce, Pr, Nd, Eu and Gd;

Type II, Ln = Lu, Yb, Tm and Er) in the solid state. (Full powder pattern of Figure 9).

Figure S3. UV-vis absorption spectrum of cinnamic acid and its lanthanide complexes (1.0 x 10° M,
MeOH).
Figure S4. ESI-MS spectra of Eu, Gd, Tb complexes.

Table S1. Crystallographic data collection, intensity measurements and structure refinement and

geometric parameters for Ln[CoH70,);3],.
Table S2. Selected bond lengths (A) of Ln = Eu 6 (Type I) and Ln = Er 12 (Type II) complexes.

Table S3. Selected bond angles (°) of Ln = Eu 6 (Type I) and Ln = Er 12 (Type II) complexes.
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Synthesis of lanthanide complexes. [(rans-cinnamate);Ln], (Ln = La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy,
Er, Ho, Yb, Tm, Lu and Y): Trans-cinnamic acid (300 mg) was used as the chelating ligand with
various lanthanide nitrate salts (Aldrich, 99.99%) in the mole ratio 3.5 to 1. The mixtures were stirred
for 12 hours in methanol at room temperature and the pale colored precipitates were filtered out and
were re-crystallized with acetonitrile. The purified products were isolated as pale-colored crystals.

Ln = La, 1: white powder; yield: 519 mg (44%). MS (ESI): m/z 581 (M" + 2), 580 (M" + 1), 579
(M"). Ln = Ce, 2: pale yellow powder; yield: 632 mg (51%). MS (ESI): m/z 582 (M" + 2), 581 (M"
+ 1), 580 (M"). Ln = Pr, 3: pale green powder; yield: 706 mg (58%). MS (ESI): m/z 583 (M" + 2),
582 (M" + 1), 581 (M"). Ln = Nd, 4: pale purple powder; yield: 711 mg (60%). MS (ESI): m/z 588
(M"+3),587 (M" +2),586 (M" +1),585 (M"), 584 (M" - 1), 583 (M -2),582 (M -3). Ln=Sm,
5: white powder; yield: 603 mg (48%). MS (ESI): m/z 596 (M" + 5), 595 (M" + 4), 594 (M" + 3),
593 (M +2),592 (M" + 1), 591 (M"), 590 (M" - 1), 589 (M" - 2), 588 (M" - 3),587 (M" - 4). Ln =
Eu, 6: pale yellow powder; yield: 680 mg (57%). MS (ESI): m/z 594 (M" + 1), 593 (M"), 592 (M" -
1), 591 (M" - 2). IR (KBr): 1533, 1504 cm™ asym v(COO), 1448, 1402 cm™ sym v(COO). Ln =
Gd, 7: white powder; yield: 358 mg (30%). MS (ESI): m/z 602 (M" + 3), 601 (M" + 2), 600 (M" +
1), 599 (M"), 598 (M" - 1), 597 (M" - 2), 596 (M" - 3). IR (KBr): 1533, 1504 cm™ asym v(COO)),
1449, 1402 cm™ sym v(COO"). Ln = Tb, 8: white powder; yield: 530 mg (44%). MS (ESI): m/z 600
(M"), 599 (M™ - 1), 598 (M" - 2). IR (KBr): 1533, 1504 cm™ asym v(COO), 1448, 1404 cm™ sym
v(COO). Ln = Dy, 9: white powder; yield: 579 mg (47%). MS (ESI): m/z 605 (M" + 2), 604 (M" +
1), 603 (M"), 602 (M" - 1), 601 (M" - 2), 600 (M" - 3). Ln =Y, 10: white powder; yield: 501 mg
(46%). MS (ESI): m/z 532 (M + 2), 531 (M" + 1), 530 (M"). Ln = Ho, 11: pale pink powder; yield:
599 mg (48%). MS (ESI): m/z 606 (M"), 605 (M" - 1), 604 (M" - 2). Ln = Er, 12: pale pink powder;
yield: 582 mg (47%). MS (ESI): m/z 609 (M" + 1), 608 (M"), 607 (M" - 1), 606 (M" - 2), 605 (M" -
3). Ln = Tm, 13: white powder; yield: 609 mg (49%). MS (ESI): m/z 611 (M" + 2), 610 (M" + 1),
609 (M"). Ln = Yb, 14: white powder; yield: 689 mg (55%). MS (ESI): m/z 617 (M" + 3), 616 (M"
+2), 615 (M + 1), 614 (M"), 613 (M" - 1), 612 (M" - 2), 611 (M" - 3), 610 (M" - 4); IR (KBr):
1533, 1504 cm™' asymv(COO"), 1448, 1402 cm™ sym v(COO"). Ln = Lu, 15: white powder; yield:
689 mg (55%). MS (ESI): m/z 616 (M" +2), 615 (M" + 1) IR (KBr): 1534, 1504 cm™ asym v(COO"
), 1448, 1402 cm™' sym v(COO"). The crystal data of the 14 lanthanide complexes are listed in Table
S1.
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Figure S1 Selected SHG of lanthanide complexes (Ln = Dy, Er, Gd and Tb, A¢x = 1.15 um).
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Figure S2. Powder XRD of the series of lanthanide complexes (Type I, Ln =Y, Ce, Pr, Nd, Eu and Gd;

Type I, Ln = Lu, Yb, Tm and Er) in the solid state. (Full powder pattern of Figure 10).
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Figure S3. UV-vis absorption spectrum of cinnamic acid and its lanthanide complexes (1.0 x 10~ M,

MeOH).
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Table S2. Selected bond lengths (A) of Ln = Eu 6 (Type I)

2010
andr{

n = Er 12 (Type II)

complexes.

Eu Er
Eu(1-0(1)  2.6333) Ex(1:0(1) 2.265(5)
Eu(1-0(1)"  2.6333) Er(1-0(2) 2.242(5)
Eu(1-0(1°  2.633(3) Er(1)-0(3) 2302(4)
Eu(1)-0(1)°  2.443(3) lzl)r((3l)) 2.465(4)
Eu(1-0(1)°  2.4433) Er(1-0(4) 2.360(5)
Eu(1-0(2)  2389(3) Er(1)-0(5 2.228(4)
Eu(1-0Q)°  2.389(4) Er(1)-0(6) 2.250(5)
Eu(1)..Eu(1)’ 3.872(2) Eéﬁf) 4.107(2)

Symmetry code of 6: a =-Y,+X-Y,+Z; b=-X+Y,-X,+Z; c =-X+Y,+Y,1/2+Z; d =
+X,+X-Y,1/2+Z; e= -Y,-X,1/2+Z. Symmetry code of 12: a =-X,1/2+Y ,-Z.
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Table S3. Selected bond angles (°) of Ln = Eu 6 (Type I) and Ln = Er 12 (Type II)
complexes.

Eu Er
O(1)*-Eu(1)-0O(1)  65.26(9) 0O(2)-Er(1)-0O(1) 154.1(2)
O(l)b-Eu(l)-O(l) 65.26(8) O(3)-Er(1)-0(1) 77.2(2)
O(1)*-Eu(1)-O(1)  124.75(9) O(3)™-Er(1)-0O(1) 131.7(2)
O(l)d-Eu(l)-O(l) 102.92(9) 0O(4)-Er(1)-O(1) 77.8(2)
O(1)*-Eu(1)-0O(1) 161.3(1) O(5)-Er(1)-O(1) 92.6(2)

O(1)*Eu(1)-0(1)° 71.1(1) O(6)-Er(1)-0(1)  93.1(2)
0(2)-Eu(1)-0(1)  51.4(1) 0(3)-Er(1)-02)  76.8(2)
0(2)-Eu(1)-0(1)°  73.9(1) O(3)-Er(1)-0(2)  74.2(2)
O(2Eu(1)-0(1) 116.1(1)  O®4)-Ex(1)-02)  128.0(2)
0(2)*-Eu(1)-0(1)  80.7(1) O(5)-Er(1)-02)  87.5(2)

O(2)-Eu(1)-0(1)°  140.3(1) O(6)-Er(1)-0(2)  89.0(2)
Eu(1)-O(1)-Eu(1)° 99.34(8)  Er(1)-O(3)-Er(1)* 118.92)

Symmetry code of 6: a =-Y,+X-Y,+Z; b=-X+Y,-X,+Z; c =-X+Y,+Y,1/2+Z; d =
+X,+X-Y,1/2+Z; e= -Y,-X,1/2+Z. Symmetry code of 12: a =-X,1/2+Y ,-Z.
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