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Table S1. Cu-O bond distances (A) within the spin triads for compound 1 from X-Ray data,™”
weight fractions of the low temperature phase (w) and Cu-0O Distances (dy) for structures in
the transition region estimated as an weighted average of the corresponding distances in the
LT and HT Structures (eq. 7 in main text). Relative (%) and Absolute errors (A).

Table S2. Cu-O bond distances (A) within the spin triads for compound 2 from X-Ray data,™*
weight fractions of the low temperature phase (w) and Cu-0O Distances (dy) for structures in
the transition region estimated as an weighted average of the corresponding distances in the
LT and HT Structures (eq. 7 in main text). Relative (%) and Absolute errors (A).

Table S3. Cu-O bond distances (A) within the spin triads for compound 3 from X-Ray data,"’
weight fractions of the low temperature phase (w) and Cu-0O Distances (d;) for structures in
the transition region estimated as an weighted average of the corresponding distances in the
LT and HT Structures (eq. 7 in main text). Relative (%) and Absolute errors (A).

Figure S1. (a) View along the a axis of the unit cell for compound 1, in the middle the NIT-Cu-
NIT spin triad, and in the corners the one-spin CuO4N, clusters. (b) Schematic representation of
the three considered magnetic solutions for compound 1. Blue and red arrows represent,
respectively, the Cu and NIT spins of the three-spin cluster (spin triad). Black arrow represents
the one-spin CuO4N, cluster. Dotted red lines represent the limits of the unit cell. (c) Spin
density maps for the AFM, AFM2 and FM solutions of compound 1 at 125K. Blue and yellow
contours have been used to distinguish between positive and negative spin density. View along
the a axis.

Figure S2. (left) Model employed for the evaluation of the interchain interaction and (right)
symmetry-adapted combination of the magnetic orbitals centered on the nitronyl nitroxide
moieties (right) for (a) compound 2 at 295K and (b) compound 3 at 293K.

Figure S3. Spin density maps for the AFM solution of Cu(hfac),L®-0.5 CgHyg (1) complex at different
temperatures.



Table S1. Cu-O bond distances (A) within the spin triads for compound 1 from X-Ray data,"’
weight fractions of the low temperature phase (w) and Cu-0O distances (dy) for structures in
the transition region estimated as a weighted average of the corresponding distances in the LT
and HT structures (eq. 7 in main text). Relative (%) and absolute errors (A).

T/K
Cu-Opp
Cu-Onfac
Cu-Orfac2
w

T/K
Cu-Ono
Cu-Orfac1
Cu-Orfac2

CU‘ONQ
Cu'Ohfacl
Cu'ohfac2

Cu-Ono
Cu'ohfacl
Cu'ohfacz

100 (LT)
2,034
1,998
2,201

1

100
2,034
1,998
2,201

125
2,122
1,993
2,108

0,6812

125
2,135
1,986
2,128

0,630
0,357
0,934

0,013
-0,007
0,020

X-Ray data
145 155 175
2,189 2,26 2,307
1,981 1,969 1,965
2,06 2,011 1,99

0,4702 0,2495 0,1214

Weighted LT and HT structures

145 155 175
2,202 2,273 2,313
1,978 1,969 1,965
2,079 2,028 1,999

relative error (%)
0,616 0,560 0,277
0,158 0,024 0,020
0,929 0,864 0,448

absolute error (A)

0,013 0,013 0,006
-0,003 0,001 0,000
0,019 0,017 0,009

240
2,334
1,964
1,953

0,0104

240
2,349
1,960
1,973

0,630
0,183
1,044

0,015
0,004

0,020

295 (HT)
2,352
1,960
1,971

0

295
2,352
1,960
1,971




Table S2. Cu-O bond distances (A) within the spin triads for compound 2 from X-Ray data,™’
weight fractions of the low temperature phase (w) and Cu-0O distances (dy) for structures in
the transition region estimated as a weighted average of the corresponding distances in the LT
and HT structures (eq. 7 in main text). Relative (%) and absolute errors (A).

X-Ray Data
T/K 60 (LT) 100 150 180 240 295(HT)
Cu-Oyp 2,003 2,006 2,064 2,137 2,206 2,285
Cu-Opfac1 1,963 1,951 1,959 1,973 1,975 1,964
Cu-Opfac2 2,301 2,271 2,178 2,111 2,005 1,986
w 1 0,9425 0,6870 0,4537 0,1580 0

Weighted LT and HT structures

Cu-Ono 2,019 2,091 2,157 2,240

Cu-Opsact 1,963 1,963 1,964 1,964

Cu-Optac2 2,283 2,202 2,129 2,036
relative error (%)

Cu-Ono 0,659 1,321 0,938 1,561

Cu-Optacr 0,618 0,220 0,479 0,565

Cu-Optac2 0,523 1,121 0,849 1,535
absolute error (A)

Cu-Ono 0,013 0,027 0,020 0,034

Cu-Optacr 0,012 0,004 0,009 0,011

Cu-Optacz 0,012 0,024 0,018 0,031




Table $3. Cu-O bond distances (A) within the spin triads for compound 3 from X-Ray data,™’
weight fractions of the low temperature phase (w) and Cu-0O distances (dy) for structures in
the transition region estimated as a weighted average of the corresponding distances in the LT
and HT structures (eq. 7 in main text). Relative (%) and absolute errors (A).

X-Ray Data
T/K 50(LT) 115 145 175 195 205 215 220 225 229 232 240 293(HT)
Cu-Ono 1,994 2,022 2,045 2,086 2,114 2,140 2,156 2,17 2,195 2217 2,231 2,256 2,318
Cu-Onfacy 1,949 1,964 1961 1,962 1,958 1,961 1,958 1,960 1,964 1,957 1,958 1,96 1,955
Cu-Onfacx 2,274 2,278 2,239 2,925 2,14 2,13 2,109 2,097 2,079 2,049 2,046 2,018 1,975
w 1 09589 0,8600 0,7201 0,5928 0,5349 0,4760 0,4341 0,3647 0,2821 0,2541 0,1693 0

Weighted LT and HT structures

Cu'ONO 2,007 2,039 2,085 2,126 2,145 2,164 2,177 2,200 2,227 2,236 2,263

Cu-Onfac1 1,949 1,950 1,951 1,951 1952 1,952 1,952 1,953 1,953 1,953 1,954

Cu_ohfaCZ 2,262 2,232 2,190 2,152 2,135 2,117 2,105 2,084 2,059 2,051 2,026
relative error (%)

Cu-Ono 0751 0,300 0,087 0541 0,220 0,361 0,338 0221 0433 0209 0,317

Cu-Onfac1 0,776 0,569 0552 0,360 0,444 0,299 0,388 0,570 0,189 0,231 0,307

Cu-Onfaca 0736 0,307 0,100 0572 0,231 0,394 0372 0242 0,505 0,243 0,378
absolute error (A)

Cu-Ono 0,015 0,006 0,002 0011 0,005 0008 0007 0005 0,010 0,005 0,007

Cu-Onfac1 0015 0011 0011 0,007 0,009 0006 0,008 0011 0,004 0,005 0,006

Cu-Opfaca 0,017 0,007 0,002 0012 0,005 0008 0008 0005 0010 0,005 0,008
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Figure S1. (a) View along the a axis of the unit cell for compound 1, in the middle the NIT-Cu-NIT spin triad, and in
the corners the one-spin CuO4N, clusters. (b) Schematic representation of the three considered magnetic solutions
for compound 1. Blue and red arrows represent, respectively, the Cu and NIT spins of the three-spin cluster (spin
triad). Black arrow represents the one-spin CuO,N, cluster. Dotted red lines represent the limits of the unit cell. (c)
Spin density maps for the AFM, AFM2 and FM solutions of compound 1 at 125K. Blue and yellow contours have
been used to distinguish between positive and negative spin density. View along the a axis.
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Figure S2. (left) Model employed for the evaluation of the interchain interaction and (right)
symmetry-adapted combination of the magnetic orbitals centered on the nitronyl nitroxide
moieties (right) for (a) compound 1 at 295K, (b) compound 2 at 295K and (b) compound 3 at
293K . Red, blue, grey and white balls represent O, N, C and H atoms, respectively.



Figure S3. Spin density maps for the AFM solution of Cu(hfac),L*0.5 CgHyg (1) complex at different
temperatures. Four unit cells are represented, delimited by a dashed line. View along the a axis. Yellow
and blue surfaces correspond to positive and negative spin density, respectively.
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