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[Erz(depa)s(Hz0)]-
[Y2(depa)sy(H,0)l-

= [Hoy(dcpa);(Hz0)].

[Dy(dcpa)s(H;0)].-
[Tba(depa)s(H.0)]-
[Gdy(dcpa)s(Hz0)]-
[Euz(depa)s(Hz0)]-
[Smy(dcpa)s(Ho0)]-
[Nd(depa)s(H,0)).
[Prz(dcpa)s(Ha0)]-
[Ces(depa)s(Hz0)).-
[Laz(depa)y(H,0)]-
[EUZ(dCPa)a(HEO)]m‘ ref

Figure S1. Experimental X-ray powder diffraction diagrams of [Lny(dcpa);(H,O)], with
Ln = La-Er except Pm plus Y and simulated powder diffraction pattern of [Euy(dcpa);(H,0)].,

from its crystal structure (CCDC-1551529).
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[Y+1.9998EUp aooz(depa)s(H,0)]..
[Lay g90aE U0 0002(depa)s(Hz0)].-
[Gd g998E U0 nooa(depa)s(H20)].
[Gd; geaEUg opz(depa);(HO)]-
[Gd gaEug pa(depa)y(H,0)].
[Gd; goEug ga(depa)s(H,0)]-
[Gd; gEug 4(depa)s(H.0)].
[Gd g4Eug 15(depa)s(Hz0)]e
[Gd; sEug 5(depa)s(Hy0)].
[Gd 4Eug 6(depa)y(H,0)]-
[Gd,Euy(depa)y(H,0)]-
[Euy(depa)s(H,0))-

[Euy(depa)s(HaO)], rer

Figure S2. Experimental X-ray powder diffraction diagrams of [Gd,.,,Eu,,(dcpa);(H,0)]., with
0.0001 <x <1, [Lay,,Euy(decpa);(H,0)],, and [Y.Eus.(depa)s(H,0)],, with x =0.0001 and
simulated powder diffraction pattern of [Eu,(dcpa);(H,O)],, from its crystal structure

(CCDC-1551529).
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[Gd1 9995TB0 gaoz(depa)s(Hz0)].
[Gd 998 Thy ooa(depa)y(H20)]-

[Gd 54Tbg pa(depa)s(H,0)]-

[Gd) 95Tbyg aa(depa)y(H,0)].
[Gd, o5Tbg g(dcpa)s(H;0)]-
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[Gd, Tbyg 4(depa)y(H;0)].
[Gd g5Tby 12(depa)s(H,0)]-

[Gd gaThy sg(dcpa)y(H0)]-
[Gd sThy (dcpa)s(H,0))-
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[Gd, 4Ty s(depa)s(H,0)].

e e it At o=

[Gd,Thy(depa)s(H;0)]-
[Gdy ¢ Tby 4(depa)y(H,0)]

[Gdp 3 Tb g(depa)s(H,0)]-

[Tby(dcpa)s(H,0)].
[EUz(dCPa)s(Hzo)]m‘ raf
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Figure S3. Experimental X-ray powder diffraction diagrams of [Gd,.,, Tb,,(dcpa);(H,0)]., with
0.0001 <x <1, [Lay,, Tby(depa);(H,0)]. and [Y;.,Tby(depa);(H,O)],, with x =0.0001 and
simulated powder diffraction pattern of [Euy(dcpa);(H,O)],, from its crystal structure

(CCDC-1551529).
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[Y'1 a90aS Mg gonz(depa)s(H20)].

[La 9998SMg gooz(depa)s(H20)].
[Gd 59665 Mg pooz(depa)s(Hz0)]-
[Gd 5965Myg goz(depa)s(Hz0)]-
[Gd, 95SMg ga(depa)s(Hz0))-
[Gd 968mp pa(decpa)s(H,0)]-
[Gd 58mp ge(dcpa)s(Hz0)].-
[Gd; g5Smy 12(dcpa)s(Hz0)].
[Gd; g4Smy s5(depa)s(Hz0)].
[Gd, §Smp 2(dcpa)s(H,0)]-

[Gd 4Smyg(decpa)s(H;0)]-
[Gd,Sm;(depa)s(H,0))-

[Gdy 6Sm; 4(dcpa)y(H20)].
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[Smy(dcpa)s(H,0)].
[Eus(depa)s(Hz0)]- et
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Figure S4. Experimental X-ray powder diffraction diagrams of [Gd,.,,Sm,,(dcpa);(H,0)].,
with 0.0001 <x <1, [Lay_»,Sm,(dcpa);(H,0)].. and [Y;.,,.Smy,(depa);(H,0)],, with x = 0.0001
and simulated powder diffraction pattern of [Eu,(dcpa);(H,0)],, from its crystal structure

(CCDC-1551529).
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[Y1 9998DYo0 o00a(depa)s(Ho0)].
[Las 900DYa ooz (depa)y(Ho0)=

[Gd; 0a9sD¥0 anoz(depa)s(H;0)]-
[Gd; 995DY0 o0z(depa)s(Hz0)]-
[Gd; 6aDyo pao(depa)s(H;0)]-
[Gd; s6Dyo 04(depa)s(Hz0)]-
[Gd+ 92Dyg ps(depa)s(Ha20)].
[Gd; sDyo 4(depa)y(H20)]-
[Gd; g5Dy ro(depa)s(Hz0)]-
[Gd; 84Dy 15(decpa)s(H20)].
[Gd, §Dyg o(depa)s(Hz0)]-
[Gd, 4Dyg g(depa)s(H20)]-
[Gd;Dy;(dcpa)s(Hz0)]-

[Gdp 6Dy 4(dcpa)y(Hz0)].
[Gdy Dy, g(decpa)s(H20)]-
[Dyz(dcpa)s(Hz0)]-
[Eus(depa)y(Ho0)]. rer

Figure S5. Experimental X-ray powder diffraction diagrams of [Gd,.,,Dy,(dcpa);(H,0)], with
0.0001 <x <1, [Lay,,Dys(depa);(H,O)] and [Y;.0.Dya2(depa);(H,0)], with x =0.0001 and
simulated powder diffraction pattern of [Eu,(dcpa);(H,O)], from its crystal structure

(CCDC-1551529).
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Figure Sé6. Experimental X-ray powder diffraction

diagrams

[Gd, Thyg z(depa);(H,O)]--

4 [Gd; gEug 04 Thy se(depa)s(H;0))

[Gd; gEug 04 Thyg 16(dcpa)s(H0)].

[Gd, gEUg 04Ty sa(dcpa)s(H;0)].-
[Gd gEug 04 Tbg se(dcpa)s(H;0)].

[Gd, gEug o(dcpa)s(H,0)].

[Eus(depa)s(Hy0)]- et

of

[Gd, gEug2.02:Tbg2(dcpa)s;(H,0)]s with 0 <x < 1 and simulated powder diffraction pattern of

[Euy(dcpa);(H,0)]., from its crystal structure (CCDC-1551529).
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Figure S7. Solid state IR spectrum of [Gd,(dcpa);(H,0)]..
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(2) and (3) refer to different samples.

S5



100 [Gd,(dcpa);(H,0)]..

]

=1.3 H,0
[Gd,(dcpa)s]

o ©O© O
g o O
AN RRERE ARERE ARRTE AT

~ o
o O
bl

~l
o
|

o))
(&)}
1

[9)]
o
Lovoa b bya bovaa bvvaa baaaa |

2]
o

Sample Weigth (%)

[$))]
[

o
(4]

S
o

_ Gio

w
[¢)]

L

100 200 300 400 500 600 700 800 900
Temperature (°C)

Figure S9. Thermal analysis of [Gd,(dcpa);(H,0)]., under air flux in a platinum crucible.

Figure S10. Projection view of an extended asymmetric unit of [Eu,(dcpa);(H,0)]., with the

numbering scheme.
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Figure S11. Lanthanide ions environments (top) and coordination modes of the dcpa? ligands
(bottom) in [Eu,(dcpa);(H,0)]..

dimeric

Figure S12. Projection views along the a- and b-axis of a chain-like molecular motif (left) and
of a bidimensional molecular motif (right) of [Eu,(dcpa);(H,0)]..
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Figure S13. Projection view along the g-axis of two adjacent molecular planes of
[Eus(depa);(H20) .

Table S1. Mean distance between emissive lanthanide ions versus the doping rate in
molecular alloys of general chemical formula [Lny Ln';, . (dcpa);(H,0)]..

Doping rate of emissive ions (%) Mean distance between emissive lanthanide
ions (A)
0.01 95.2
0.1 44.2
0.5 25.5
1 20.5
2 17.3
4 13.6
5 11.4
6 10.5
8 9.5
10 8.9
20 6.0
30 55
40 4.8
50 4.2
60 4.1
70 4.0
80 3.9
90 3.9
100 3.8
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excitation and emission

spectra  of

[Lny(depa);(H,0)], with Ln = Dy (left) and Sm (right). Stars indicate emission peaks due to

the excitation lamp.

Table S2. O-O distances in [Euy(dcpa);(H,0)]...

Atom]1 Atom?2 Symmetry Distance (A)
O13W Ol11 X, Y, Z 2.8396(34)
08 1+x, 1/2-y, 1/2+z 2.8759(33)
o7 1+x, 1/2-y, 1/2+z 2.9153(29)
05 I+x,y, z 2.9767(35)
02 X, 1/2-y, -1/2+z 2.9904(30)
010 X, 1/2-y, -1/2+z 3.0104(33)
08 1+x,y, 2 3.0885(33)
03 X, Y, Z 3.2396(35)
Table S3. CI-Cl distances in [Eu,(dcpa);(H,0)]...

Atoml Atom?2 Symmetry Distance (A)
Cll1 CI2 X,V,Z 3.1765(15)
CI2 Cl1 X, Y, Z 3.1765(15)

Cl6 2-x, -1/2+y, 3/2-z 3.3464(14)
Cl4 1-x, -y, 1-z 3.4222(15)
C13 Cl4 X,Y,Z 3.1867(13)
Cl4 CI13 X, Y, Z 3.1866(13)
C15 1-x, -1/2+y, 1/2-z 3.3280(14)
CI2 1-x, -y, 1-z 3.4218(15)
C15 Cl6 X, Y, Z 3.1644(12)
Cl4 1-x, 1/2+y, 1/2-z 3.3294(14)
Cl6 CI5 X, Y, Z 3.1651(12)
CI2 2-x, 1/2+y, 3/2-z 3.3461(14)
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