Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

Stepwise synthesis of mixed-metal assemblies using pre-

formed Ru(II) ‘complex ligands’ as building blocks

Alexander J. Metherell and Michael D. Ward*

Department of Chemistry, University of Sheffield, Sheffield S3 7HF, UK

SUPPORTING INFORMATION



Characterisation data for [Ru(Lth)3](PFs)2
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Fig. S1. Electrospray mass spectrum of [Ru(Lt%)3](PF¢)2 showing the [RuL3H]3+ and [RuLs]2*
peaks(left); expansion of the [RuLz]2+ peak (right), blue = experimental, red = predicted.
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Fig. S2. UV vis spectrum (MeCN) of [Ru(Lt)3](PF¢)
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Fig. S3: COSY spectrum (in CD3CN, 400 MHz) of [Ru(Lt)3](PFs)2 - note 4 pairs of thiophene

doublets, and 4 of the CH; pairs.

Characterisation data for [RuzCoz(Lt)¢](BF4+)4(PFe¢)4
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Fig. S4. UV vis spectrum (MeCN) of [RuzCoz(Lth)s](BF4)4(PFe)a.
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Fig. S5. DOSY spectrum (400 MHz, CD3CN) of the diamagnetic region of

[RuZCoz(Lth) 6] (B F4)4(PF6) 4.

ol * IS

950 1000 1050 1100 1150 1200 1250 1064 1069

Fig. S6. Electrospray mass spectrum of [RuzCoz(Lt)e](BF4)4(PFs)4 showing the series of
{[RuzCoz(Lt)6]Xs}3+ peaks(left); expansion of the {[RuzCoz(Lt)e] (BF4)4(PFe)}3* peak (right),
black = experimental, red = predicted.



Characterisation data for {{CdRu(Lt)3](Cl04)2(PFe)2}co
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Fig. S7. UV vis spectrum (MeCN) of {[CdRu(Lt")3](ClO4)2(PF¢)2} .
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Fig. S8. Expansion of the ESMS of {[CdRu(Lt%)3](C104)2(PF¢)2} showing the
{[RuCd(L%")3](Cl04)2}2* peak at 804, black = experimental, red = predicted.
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Fig. S9. Overlay of UV vis spectra of: [Ru(Lth)3](PFe)2 (black), {[CdRu(Lth)3](Cl04)2(PFs)2}« (blue)

and [RuzCoz(Lt)e] (BF4)4(PFe)4 (red), all in MeCN
Synthesis of 4:1-Ru(Lrh)3](PFe)2

A solution of LPh (0.24 g, 0.62 mmol, 5.9 eq) was stirred rapidly in refluxing ethylene glycol (25
cm3) until dissolved. To this was added a solution of RuCly(dmso)4 (0.05 g, 0.11 mmol) in H20 /
ethylene glycol (1 : 12, 65 cm3) by dropping funnel over 3 hours, and then the orange mixture
was stirred at reflux for 40 h. The solution was cooled to 25 °C and excess saturated KPFg (aq)
was added. The product was extracted with dichloromethane, dried over MgS04 and evaporated

to dryness.

The product was purified by repeated column chromatography on silica. Elution with MeCN-
water-saturated aqueous KNO3z (100 : 10 : 1) resulted in two yellow bands moving down the
column - the second major band was collected, and purified further by another column. After
removing acetonitrile by rotary evaporation, excess saturated aqueous KPF¢ was added and the
product was extracted from the suspension into dichloromethane. The organic layer was
separated, dried over MgS04, and the solvent removed in vacuo to yield [Ru(Lrh)3](PFe)2, 4 : 1
mer:fac isomers, as a yellow solid. Yield: 0.10 g, 61 %. ESMS m/z 1423 (M - PF¢)*, 639 (M -
2PFe6)?+, 426 (M + H - 2PFe)3+. UV/Vis in MeCN [Amax/nm(10-3 ¢/M-t cm-1)]: 397 (14.6), 282
(79.2), 248 (76.3).
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Fig. S10. UV vis spectrum (MeCN) of [Ru(Lrh)3](PFe)2, 4 : 1 mer:fac isomers.
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Fig. S11. Electrospray mass spectrum of [Ru(Lrh)3](PFe)2, 4 : 1 mer:fac isomers.
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Fig. S12. COSY spectrum (400 MHz, CD3CN) of [Ru(Lrh)3](PF¢)2, 4 : 1 mer:fac isomers.

[RU3C03 (Ll’h) 9] (BF4)3(PF6) 8
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Fig. S13. Expansions of the electrospray mass spectrum of [RuzCo3z(Lrh)9](BF4)12 showing the
{[Ru3zCoz(Lrh)e](BF4)7}5+ and {[RuzCos(Lrh)o](BF4)s}4* peaks (m/z = 924 and 1177, respectively),

black = experimental, red = predicted.
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Fig. S14. UV vis spectrum (MeCN) of [RuzCoz(Lrh)9] (BF4)12 (black) compared to RuLph3 (red)
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Fig. S15. Paramagnetic 1H NMR spectrum (400MHz, CD3CN) of redissolved crystals of
[RU?,CO?,(LPh)g] (BF4)12.

[RU4C04(LPh) 12] (BF4) 3(PF6)8

Isotropic
thermal Average M-N
parameter, | bond length
Site Label U (A2 (A)
mer Ru 0.033 2.07"
fac Co 0.038 2.14
mer Co 0.003 2.06™
fac Ru 0.086 2.14

Table 1. Table summarising the key crystallographic information for correct” and deliberate mis-

assignment™ of the different metal sites.

* Correct assignment of metals gives sensible thermal parameters.
** Deliberate mis-assignment of metals with physically unreasonable thermal parameters.
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