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Figure S1. Atomic charges (in cursive script) and AMBER atom types used to simulate the AcA and AccA
complexes and NOs'.
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Figure S2. Optimized L ligands (orthogonal views ). From top left to bottom right: L. = PccP, PcP, AccA
and AcA.
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Figure S3. Optimized protonated L-H" ligands (orthogonal views ). From top left to bottom right: L = PccP,
PcP, AccA and AcA.



Figure S4. Optimized Eu'L*" complexes (orthogonal views ). From top left to bottom right: L = PccP, PcP,
AccA and AcA.
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Figure S5. Optimized parameters of Eu-(AcA);’" (top) and Eu(AccA)s’" complexes and Xray structure of
the QAKXEF Yb(H,0)(AccA)s complex. AEg.r is the deformation energy of L (kcal/mol).



H, e ode = g0
i wy =-24°w,=4
HFoptimised Me2N_ /C\ _/NMe; 4,‘:-17" Ager= 174
1.232T| IT 1.229
143
2430 14472459
e, ! Me;
1.229 1.232
Me2N_ 02454 67.246§O ., D
e e 144° -7 140° w; =-39°w, =11
= 6%, =-21 H, e7° Eu 218 67 CH, ¢ =-23° AEger=17.0
=-13° AEger= 17.6 144° .- . /
/Y 231 2431 ."167“"\ 2440 O1 231C\
Me, : NMe,
2.445 [140° \‘2.458
=-643.3 kcal.mol'

1.232ﬁ 13 ﬁ1.232
AN

lligand = -160.8 kcal.mol"!

o) = 23° m, = -47
¢ =-21° AEger = 17.2

Xray structure
SMPHA

Me B NMe
2'\1 228 \ 700/ 1.271 2
C (o 2415 | i 2394 .O—
139° S qage
0= 12 0= 517 R 38
¢ =-32° C\ 1317

Me,N

= 60 o, = -56°

M NM
&N /C\ NMe, 01
1.221? I(I: 1.270

Q135
2.443 \ 138°' 2.394

LR -

w; =-56°w, = 60°

70° . 70° CHy '~ o
13 /TP e=2
—0 SN 2444 O
2384 1.220
/1.271 PR NMe,
2384 /131° 12415
? 139°?
1270 Il 1228

o) =-51° w, = 12

N

L3l =446 kcal.molm  Me,N C NMe, Me,N (H: NMe, ¢ =-32°
2 2
Xray structure
H =5° y=-66°
HF optimised QAKWOO Mez'\\ 02_0\ /NMez zi - _10;{ ¢=1°
MeN He B2 NMe, o =97 w7
C\c/ w, =12 ¢=-7° 1.254 | | 1.250
1 239? I 1.230 ABger =157 o212 1570 9 2
Q 1420 155°0 N K NMe
2.415 /2513 NMe 2\1 250 1.250 7 2
’\1 234 ; 1.234 / 2 / 159° T N ol o
0. \ S 0= LONTE S 159
SRao V730 T 1400 =10 yopse 2 2369 N 2309 Moo=t y-es
_ a70 o _700 H A “2.510 CH =.87° 79° 73° Eq 73°
W, =-87° =79 2 2.511 S 2 o V= =-106° ¢=2° =-106° §=2°
0, =-12° ¢ = 16° 72° Eu 72 | w,=-12° ¢=16° Hy C\ 243E§ p 2437 CH,
|ZE = 16.2 H2 2.444 ,' ‘\ . 2.444 CH2 AE. = 16.2 ’]31° - ' 75 S~ 131 /
ABqef = 16. C\ 160° 219, 7600 / def ! O—C\
' 73 — 1 250 / N 1.250
M ,\/1 234 & 1 23SC\NM N/ 2.404 “ 2.353 NMe;
€2 2414/ 2,512 €2 129°  157°%
142° 155" ? ?
; (ﬁ ﬁ) 1254 I| 1.250 . 5
=-645.6 kcal.mol 1.238 1.230 1 =5° ¢=66

fligand =-161.4 kcal. mol

l\/ 2 NMe,
@L-3L) = -35.0 kcal.mol”!

0, =97° y=T7°
0,=12° §=-7.1°
AEges = 15.7

Me l\/C\C_C/C\NMe 0 =-106° ¢=1°
2 H2 H2 2

Figure S6. Optimized parameters of Eu-(AcA)s’" (top) and Eu-(AccA)s>"

complexes and Xray structure of

the SMPHA Sm‘(AcA)s’" and QAKWOO Eu-(AccA)s’" complexes. AEq is the deformation energy of L

(kcal/mol).



Figure S7. Optimized EuCly'L*" bidentate complexes (orthogonal views ). From top left to bottom right: L =
PccP, PcP, AccA and AcA.



Figure S8. Optimized Eu(NOs3)s-L bidentate complexes (orthogonal views ). From top left to bottom right: L
= PccP, PcP, AccA and AcA.



Figure S9. Optimized EuCly'L*" monodentate complexes (orthogonal views ). From top left to bottom right:
L = PccP, PcP, AccA and AcA.



Figure S10. Optimized Eu(NO3);-L. monodentate complexes (orthogonal views ). From top left to bottom
right: L = PccP, PcP, AccA and AcA.



