Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2017

Exothermal effect in the thermal decomposition of [IrClg]* containing salts
with [M(NH;3)sCl]?* cations: [M(NH3)sCl][IrClg] (M = Co, Cr, Ru, Rh, Ir)

A. S. Martynova,?® P. E. Plyusnin,®? T. I. Asanova,? 1. P. Asanov,? D.P.Pischur,? S. V. Korenev,>? S. V.
Kosheev,* S. Floquet,? E. Cadot,4 K.V. Yusenko®

a Nikolaev Institute of Inorganic Chemistry, Lavrentiev ave. 3, 630090 Novosibirsk, Russia.
b Novosibirsk State University, Pirogova str. 2, 630090 Novosibirsk, Russia.

¢ Novosibirsk, Boreskov Institute of Catalysis, 630090 Novosibirsk, Russia.

d Université de Versailles Saint-Quentin, Institut Lavoisier de Versailles (ILV), France.

e College of Engineering, Swansea University, Fabian Way, Swansea SA1 8EN, Wales, UK.

SUPPLEMENTARY MATERIALS



Wavenumbers (cm™)

600 500 400 300 200 100
l L I 1 l L I 1 I L
C;:;) MOOC \M-——-/—’
$ 2)_2éo°c | g o
= 2) ‘ oo D~ N :
e Yol !
=
(@]
‘»
L
=
(2]
c
©
|_
(2)_400 °C
M—-—.—.W
% 518 — 1.
> 315
2 7 @
= 348
® A
N 321
> P Ir(NH<)=CI]CI
2 524JmL 1 R ]
[
9 Cr(NH»)=CIICI
= B 461/ [Cr(NH3)5CIICI,
.l Ko[IrCl
352 KallrClgl
] l T l L] L

|
600 500 400 300 200 100
Raman Shift (cm™)

Fig. S1. IR (top) and Raman (bottom) spectra of (2) collected ex situ after heating

to various temperatures in helium.
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Fig. S2. IR (top) and Raman (bottom) spectra of (3) collected ex situ after heating

to various temperatures in helium.
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Fig. S3. IR (top) and Raman (bottom) spectra of (4)collected ex situ after heating

to various temperatures in helium.



Wavenumbers (cm™)

600 500 400 300 200 100
! | 1 | 1 | 1 | )
(0] ! :
T [(5)_375°C
» ! :
© s
B (5)
: 466 ﬂ
S [[Ir(NH3)5CI]Cl, oy
2 ~ S
= 478 j
@ | Ky[IrClg]
E =
|_
520

w
322
T ! ®)

347 292
7 [Ir(NH3)5CIICl
522 808 | e T

A K,[IrCl
352" KallrClel

Intensity, relative scale

| | | |
600 500 400 300 200 100
Raman Shift (cm™)

Fig. S4. IR (top) and Raman (bottom) spectra of (5) collected ex situ after heating

to various temperatures in helium.
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Fig. S5. The region of IR spectra of §(HNH) of NH,* and NH3 of [M(NH3)sCl][IrClg]
compounds and intermediate products: a) (1), b) (2), c) (3), d) (4), e) (5).



Tabel S1. Lines IR and Raman spectra of [M(NH;)sCl][IrCls] compounds and intermediate products.

Method of vibrational spectroscopy

Compound IR (cm'Y) Raman (cm)
p: (NHs) v(MN) v(Mcl) | 8(NMN) | v(MN) v (Mcl) v(Mmcl) | s(cimcl)
K, [IrClg] — — 334 352 298 178
461
[Co(NH;)sCl]Cl, 841 490 330 282 465 332 276 —
443
346
(1) 818 478 321 290 478 306 294 172
Co (1)_210°C 846 327 297 483 2‘1‘2 295 171
. 512 364
(1)_240°C 832 305 240-191 cos 315 292 182
. 519 200
(1)_300°C 832 308 239 <02 317 247 153
774 472 461
[Cr(NH3)sClICl, - 459 304 250 432 301 — —
432 408
453 320 459 348
cr @) 752 427 289 257 429 321 294 167
o 851 244
(2)_280°C 1 305 248 518 315 503 151
. 238
(2)_400°C 848 312 246 521 314 1os 157
488 188
[Ru(NHs)sClIICl, 802 462 306 251 303 238 143
457
456
Ru 476 321 349 300
(3) 792 249 590 258 482 327 Jes 163
(3)_280°C 850 315 243 504 320 276 165
503
[Rh(NH;)sCl]ICl, 847 478 300 278 482 315 263 —
Rh 468 347
(4) 829 458 322 278 497 331 293 168
. 516 336
(4)_367°C 835 488 326 246 04 307 173
522
[Ir(NH,)sCl]Cl, 870 478 307 273 507 303 254 —
496
Ir 480 347
(5) 856 266 322 278 518 37 292 165
(5)_375°C 842 498 314 247 520 327 — 163




Table S2. Elemental composition according to XPS for (5) and its intermediate.

Ir
Starting salt
(5) 1.0
(5)* 1.0
Intermediate with 7 wt. % weight-loss
[Ir2(NH3)sCl7] 1.0
[Ir2(NH3)sCl,]* 1.0

*second run after one night in high vacuum.

Cl

3.6
3.4

3.0
3.0

N

3.4
3.2

2.2
2.1

Atomic composition

(0]

0.8
1.7

0.6
0.7

3.2
4.3

3.0
4.5



