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Figure S1. Picture of the structural types of the local geometry of each of the copper centers describing the A-F classes of triply bridged dinuclear complexes considered in this work. The dotted lines state the type of basis (square base pyramidal coordination (SP) or trigonal bipyramidal coordination (TBP)).
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Figure S2. Hydrogen bonding in compound 1 along the ‘b’ axis.
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Figure S3. Hydrogen bonding in compound 2 along the ‘b’ axis.
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Figure S4. The infrared spectra of complexes 1 and 2.
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Figure S5. X-band EPR spectra of complexes 1 and 2 in the frozen solution  at 77 K. There are uncertainties in g values due to significant overlap in the region 3200-3350 G.
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Figure S6. TG and DSC curves for complexes 1 and 2.



Figure S7. The UV-visible spectra of complexes 1 and 2 in CH2Cl2.



Figure S8. The comparison visible spectra of heated complex 1 and 2 in DMF. (a) After heating the complex in DMF; (b) the diamine ligand that was added to the heated CuCl2 in DMF.




Figure S9. The comparison visible spectra of heated complex 1 and 2 in DMDS. (a) After heating the complex in DMSO; (b) the diamine ligand that was added to the heated CuCl2 in DMSO.



Figure S10. The visible spectra of complexes in aqueous solution in original pH.



Fig. S11. Comparison spectra of the acidified complex in aqueous solution (a) and the acidified solution of ligand L and copper(II) perchlorate (b).  



Figure S12. The pH-dependent visible spectrum of complex 2 in aqueous solution at 25 °C.





Figure S13. The pH titration of complex 2 with NaOH (0.10 M). The inset graphs show isosbestic points observed in the pH range of 7.5–11.37.


Table S1. Hydrogen bonds for 1  [Å and ].
	D-HA   
	d(D-H
	d(HA)
	d(DA)
	<(DHA)

	N(4)-H(4)...Cl(2)            
	0.86(3)
	2.49(3)
	3.333(3)
	166(3)

	N(2)-H(2)...Cl(2)
	0.835(18)
	2.63(2)
	3.433(3)
	161(3)

	O(4)-H(4B)...Cl(1)           
	0.85
	2.27
	3.053(8)
	153.0

	O(4)-H(4C)...Cl(2)           
	0.85
	2.21
	3.053(9)
	172.8

	O(3)-H(3)...Cl(2)
	0.93(3)
	3.251(9)
	3.341(9)
	167.47





Table S2. Hydrogen bonds for 2  [Å and ].
	D-HA   
	d(D-H
	d(HA)
	d(DA)
	<(DHA)

	N(4)-H(4)...Br(2)            
	0.86(1)
	2.469(1)
	3.444(1)
	164(1)

	N(2)-H(2)...Br(2)
	0.85(1)
	2.577(1)
	3.524(2)
	164.92(2)

	O(4)-H(4B)...Br(1)           
	0.85(1)
	2.271
	3.111(2)
	163.02

	O(4)-H(4C)...Br(2)           
	0.85(1)
	2.29(1)
	3.163(1)
	163.8(1)

	O(3)-H(3)...Br(2)
	0.71(2)
	2.705(1)
	3.397(9)
	164.16





Table S3. List of the dinuclear triply-bridged copper(II) compounds.
	Compounds
	Ref.

	[(dpyam)Cu(-OH)(-O2CH)(-Cl)Cu(dpyam)]PF6
	18

	[(dpyam)Cu(-OH)(-O2CH)(-OMe)Cu(dpyam)]PF6
	18

	[(dpyam)Cu(-OH)(-O2CH2CH3)2Cu(dpyam)]ClO4
	18

	[(bpy)Cu(-OH)(-H2O)(-O2CMe)Cu(bpy)]ClO4  
	18

	[(dpyam)Cu(-OH)(-O2CH)(-Cl)Cu(dpyam)]PF6
	18

	[(dpyam)Cu(-OH)(-O2CH)2Cu(dpyam)](PF6)2
	18

	[(dpyam)Cu(-OH)(-O2CH)2Cu(dpyam)](S2O8)2
	18

	[(dpyam)Cu(-OH)(-O2CH)2Cu(dpyam)] S2O8
	18

	[(dpyam)Cu(-OH)(-O2CH)2Cu(dpyam)](NO3)2
	18

	[(dpyam)Cu(-OH)(-O2CH)2Cu(dpyam)](BF4)2
	18

	[(dpyam)Cu(-OH)(-O2CCH2CH3)Cu(dpyam)](ClO4)
	18

	[(bpy)Cu(-OH)(-O2CCH3)(-Cl)Cu(bpy)]Cl
	18

	[(dpyam)Cu(-OH)(-O2CH)(-Cl)Cu(dpyam)]ClO4
	39

	[(dpyam)Cu(-OH)(-O2CH)(-OMe)Cu(dpyam)](ClO4)2
	39

	[L1Cu(-OH)(-X)CuLX2]Cl 
	40

	[L1Cu(-OH)(-X)CuLX2]Br
	40

	[L2Cu(-OH)(-X)CuLX2]Cl
	40

	[L2Cu(-OH)(-X)CuLX2]Br
	40

	[L3Cu(-OH)(-X)CuLX2]Cl 
	42

	[L3Cu(-OH)(-X)CuLX2]Br
	42

	[(bpy)Cu(-O2CMe)3Cu(bpy)]ClO4  
	43

	[(bpy)Cu(-O2CMe)3Cu(bpy)]PF6
	43

	[(phen)Cu(-OH)(-OAc)(-H2O)Cu(phen](ClO4)2
	43

	[(bpy)Cu(-OH)(-O2CCH2CH3)(-H2O)Cu(bpy)](ClO4)2
	44

	[(bpy)Cu(-OH)(-OH2)(-O2CCH3)Cu(bpy)](CF3SO3)2
	44

	[(4,4'-dmbpy)Cu(-OH)(-OH2)(-O2CH)Cu(4,4'-dmbpy)](ClO4)2
	44

	[(4,4'-dmbpy)Cu(-OH)(-OH2)(-O2CCH3)Cu(4,4'-dmbpy)](ClO4)2
	44

	[(5,5'-dmbpy)Cu(-OH)(-OH2)(-O2CCH3)Cu(5,5'-dmbpy)](ClO4)2
	44

	[(5,5'-dmbpy)Cu(-OH)(-OH2)(-O2CC(CH3)3)Cu(5,5'-dmbpy)](ClO4)2
	44

	[(5,5'-dmbpy)Cu(-OH)(-OH2)(-O2CCH3)Cu(5,5'-dmbpy)](CF3SO3)2
	44

	[(5,5'-dmbpy)Cu(-OH)(-OH2)(-O2CCH2CH3)Cu(5,5'-dmbpy)](CF3SO3)2
	44

	{[(phen)Cu(-OH)(-OH2)(-O2CC(CH3)3)Cu(phen)](ClO4)2}2(CH3CH2OH)
	42

	[(bpy)Cu(-OH)(μ-O2SOCF3) (-O2CCH2CH3)Cu(bpy)](CF3SO3)(DMF)0.5
	40

	[(phen)Cu(-OH)(-OH2)(-O2CCH2CH3)Cu(phen)](NO3)2
	40

	[(bpy)Cu(-OCOPh)(μ-O2CPh)2)Cu(bpy)](ClO4)2
	40

	[(bpy)Cu(-OCOPh)(μ-O2CPh)2)Cu(bpy)](BF4)2
	40

	[(bpy)Cu(-OCOPh)(μ-O2CPh)2)Cu(bpy)](PF6)2
	40


Abbreviations: L1 = phthalazine;  L2 = pyridazine; L3 = 2,7-bis(2-pyridyl)-1,8-naphthyridine; bpy = 2,2'-bipyridine; dpyam = di-2-pyridylamine;  4,4'-dmbpy = 4,4'‑dimethyl-2,2'-bipyridine; 5,5'-dmbpy = 5,5'-dimethyl-2,2'-bipyridine; phen = 1,10‑phenanthroline
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Intensity
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TG [mg]

DSC [µV]
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TG [mg]

DSC [µV]
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Abs 
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Abs

L	900	895	890	885	880	875	870	865	860	855	850	845	840	835	830	825	820	815	810	805	800	795	790	785	780	775	770	765	760	755	750	745	740	735	730	725	720	715	710	705	700	695	690	685	680	675	670	665	660	655	650	645	640	635	630	625	620	615	610	605	600	595	590	585	580	575	570	565	560	555	550	7.0599999999999996E-2	6.1600000000000002E-2	5.9499999999999997E-2	5.6000000000000001E-2	5.2400000000000002E-2	5.1999999999999998E-2	5.0299999999999997E-2	5.1700000000000003E-2	5.1799999999999999E-2	5.1900000000000002E-2	5.33E-2	5.5599999999999997E-2	5.74E-2	5.8700000000000002E-2	6.0900000000000003E-2	6.2700000000000006E-2	6.4600000000000005E-2	6.6799999999999998E-2	6.9500000000000006E-2	7.22E-2	7.4399999999999994E-2	7.7399999999999997E-2	8.0199999999999994E-2	8.2600000000000007E-2	8.6400000000000005E-2	8.9300000000000004E-2	9.2999999999999999E-2	9.7000000000000003E-2	0.1008	0.106	0.1109	0.11600000000000001	0.1211	0.127	0.1343	0.1404	0.14799999999999999	0.15559999999999999	0.16420000000000001	0.1734	0.18240000000000001	0.1925	0.20230000000000001	0.2127	0.22359999999999999	0.23549999999999999	0.2475	0.26	0.27260000000000001	0.28620000000000001	0.30009999999999998	0.3145	0.32969999999999999	0.3458	0.36209999999999998	0.38	0.3972	0.41670000000000001	0.43690000000000001	0.45739999999999997	0.47939999999999999	0.50270000000000004	0.52780000000000005	0.55289999999999995	0.58050000000000002	0.60929999999999995	0.63859999999999995	0.66879999999999995	0.70169999999999999	0.73409999999999997	0.76939999999999997	Complex 1 in DMF after heating	900	895	890	885	880	875	870	865	860	855	850	845	840	835	830	825	820	815	810	805	800	795	790	785	780	775	770	765	760	755	750	745	740	735	730	725	720	715	710	705	700	695	690	685	680	675	670	665	660	655	650	645	640	635	630	625	620	615	610	605	600	595	590	585	580	575	570	565	560	555	550	6.1474000000000001E-2	6.3895999999999994E-2	6.5686999999999995E-2	6.8862999999999994E-2	7.1434999999999998E-2	7.3983999999999994E-2	7.7023999999999995E-2	7.9568E-2	8.2530999999999993E-2	8.5927000000000003E-2	8.8882000000000003E-2	9.2526999999999998E-2	9.5965999999999996E-2	9.9085000000000006E-2	0.102824	0.10638499999999999	0.110552	0.113987	0.117905	0.121778	0.12571399999999999	0.12964500000000001	0.133883	0.13783300000000001	0.14212	0.14590900000000001	0.149955	0.15390599999999999	0.15762499999999999	0.16142000000000001	0.16531599999999999	0.171764	0.17538599999999999	0.17857600000000001	0.18193699999999999	0.18557799999999999	0.18881600000000001	0.19248699999999999	0.19569400000000001	0.19864799999999999	0.20208300000000001	0.205848	0.209622	0.21381	0.21826899999999999	0.22311300000000001	0.22824700000000001	0.23375499999999999	0.23994099999999999	0.24670500000000001	0.25410199999999999	0.26236399999999999	0.27049099999999998	0.28016999999999997	0.28999799999999998	0.30061199999999999	0.31293900000000002	0.32503799999999999	0.338339	0.35240300000000002	0.36666599999999999	0.38227	0.39854499999999998	0.41566399999999998	0.435253	0.45460800000000001	0.47688000000000003	0.50468100000000005	0.53016300000000005	0.56019300000000005	0.59343000000000001	Wavelength(nm)

Abs


L	900	895	890	885	880	875	870	865	860	855	850	845	840	835	830	825	820	815	810	805	800	795	790	785	780	775	770	765	760	755	750	745	740	735	730	725	720	715	710	705	700	695	690	685	680	675	670	665	660	655	650	645	640	635	630	625	620	615	610	605	600	595	590	585	580	575	570	565	560	555	550	7.0599999999999996E-2	6.1600000000000002E-2	5.9499999999999997E-2	5.6000000000000001E-2	5.2400000000000002E-2	5.1999999999999998E-2	5.0299999999999997E-2	5.1700000000000003E-2	5.1799999999999999E-2	5.1900000000000002E-2	5.33E-2	5.5599999999999997E-2	5.74E-2	5.8700000000000002E-2	6.0900000000000003E-2	6.2700000000000006E-2	6.4600000000000005E-2	6.6799999999999998E-2	6.9500000000000006E-2	7.22E-2	7.4399999999999994E-2	7.7399999999999997E-2	8.0199999999999994E-2	8.2600000000000007E-2	8.6400000000000005E-2	8.9300000000000004E-2	9.2999999999999999E-2	9.7000000000000003E-2	0.1008	0.106	0.1109	0.11600000000000001	0.1211	0.127	0.1343	0.1404	0.14799999999999999	0.15559999999999999	0.16420000000000001	0.1734	0.18240000000000001	0.1925	0.20230000000000001	0.2127	0.22359999999999999	0.23549999999999999	0.2475	0.26	0.27260000000000001	0.28620000000000001	0.30009999999999998	0.3145	0.32969999999999999	0.3458	0.36209999999999998	0.38	0.3972	0.41670000000000001	0.43690000000000001	0.45739999999999997	0.47939999999999999	0.50270000000000004	0.52780000000000005	0.55289999999999995	0.58050000000000002	0.60929999999999995	0.63859999999999995	0.66879999999999995	0.70169999999999999	0.73409999999999997	0.76939999999999997	Complex 2 in DMF after heating	900	895	890	885	880	875	870	865	860	855	850	845	840	835	830	825	820	815	810	805	800	795	790	785	780	775	770	765	760	755	750	745	740	735	730	725	720	715	710	705	700	695	690	685	680	675	670	665	660	655	650	645	640	635	630	625	620	615	610	605	600	595	590	585	580	575	570	565	560	555	550	5.1484000000000002E-2	5.3080000000000002E-2	5.4251000000000001E-2	5.6299000000000002E-2	5.8146999999999997E-2	6.0276000000000003E-2	6.2278E-2	6.4094999999999999E-2	6.6635E-2	6.8695000000000006E-2	7.1082999999999993E-2	7.3555999999999996E-2	7.6284000000000005E-2	7.8845999999999999E-2	8.2237000000000005E-2	8.4861000000000006E-2	8.8205000000000006E-2	9.1415999999999997E-2	9.4557000000000002E-2	9.8075999999999997E-2	0.101496	0.105266	0.10913200000000001	0.112467	0.116476	0.12066399999999999	0.124486	0.127887	0.131937	0.13539300000000001	0.13894899999999999	0.14468200000000001	0.14810499999999999	0.151783	0.15515799999999999	0.15915299999999999	0.162721	0.167048	0.17074900000000001	0.174516	0.17868800000000001	0.18321000000000001	0.18762400000000001	0.19279499999999999	0.19786500000000001	0.203874	0.20939099999999999	0.21548700000000001	0.22220400000000001	0.22886999999999999	0.23647399999999999	0.24431800000000001	0.252693	0.261656	0.27113599999999999	0.28062100000000001	0.29116599999999998	0.30195100000000002	0.313274	0.32539200000000001	0.33733400000000002	0.35015800000000002	0.363236	0.37706699999999999	0.39186199999999999	0.40706199999999998	0.42372199999999999	0.44427	0.462953	0.48455100000000001	0.50832100000000002	Wavelength (nm)

Abs


L- DMSO	900	895	890	885	880	875	870	865	860	855	850	845	840	835	830	825	820	815	810	805	800	795	790	785	780	775	770	765	760	755	750	745	740	735	730	725	720	715	710	705	700	695	690	685	680	675	670	665	660	655	650	645	640	635	630	625	620	615	610	605	600	595	590	585	580	575	570	565	560	555	550	3.4599999999999999E-2	2.98E-2	2.8500000000000001E-2	2.1499999999999998E-2	2.01E-2	2.0400000000000001E-2	2.1399999999999999E-2	2.1899999999999999E-2	2.0899999999999998E-2	2.1299999999999999E-2	2.1999999999999999E-2	2.3300000000000001E-2	2.2800000000000001E-2	2.4400000000000002E-2	2.4899999999999999E-2	2.5899999999999999E-2	2.6800000000000001E-2	2.8000000000000001E-2	2.87E-2	2.9499999999999998E-2	3.1E-2	3.2099999999999997E-2	3.4500000000000003E-2	3.4799999999999998E-2	3.6999999999999998E-2	3.7999999999999999E-2	3.9800000000000002E-2	4.1599999999999998E-2	4.3200000000000002E-2	4.5900000000000003E-2	4.7800000000000002E-2	5.0599999999999999E-2	5.2600000000000001E-2	5.5199999999999999E-2	5.79E-2	6.0999999999999999E-2	6.4299999999999996E-2	6.7699999999999996E-2	7.1099999999999997E-2	7.51E-2	7.9600000000000004E-2	8.43E-2	8.8700000000000001E-2	9.4299999999999995E-2	9.8900000000000002E-2	0.10440000000000001	0.11	0.1158	0.1217	0.12770000000000001	0.1341	0.14069999999999999	0.14729999999999999	0.1552	0.16320000000000001	0.17119999999999999	0.17910000000000001	0.18779999999999999	0.1973	0.20630000000000001	0.216	0.22700000000000001	0.2382	0.25019999999999998	0.26219999999999999	0.27529999999999999	0.28960000000000002	0.30320000000000003	0.31869999999999998	0.3347	0.35149999999999998	Complex 1 in DMSO after heating	900	895	890	885	880	875	870	865	860	855	850	845	840	835	830	825	820	815	810	805	800	795	790	785	780	775	770	765	760	755	750	745	740	735	730	725	720	715	710	705	700	695	690	685	680	675	670	665	660	655	650	645	640	635	630	625	620	615	610	605	600	595	590	585	580	575	570	565	560	555	550	6.4230999999999996E-2	6.7243999999999998E-2	7.0319000000000007E-2	7.3507000000000003E-2	7.6370999999999994E-2	7.9412999999999997E-2	8.2586999999999994E-2	8.5703000000000001E-2	8.9151999999999995E-2	9.2715000000000006E-2	9.5816999999999999E-2	9.9634E-2	0.103092	0.106617	0.110665	0.114578	0.11867999999999999	0.122845	0.126833	0.13120399999999999	0.13520299999999999	0.139459	0.14426	0.14855599999999999	0.153253	0.157856	0.16231300000000001	0.16723099999999999	0.171684	0.17629600000000001	0.18109900000000001	0.188334	0.193137	0.197821	0.20244400000000001	0.20766200000000001	0.212368	0.21748500000000001	0.22298100000000001	0.228412	0.23420099999999999	0.239979	0.24612400000000001	0.25314199999999998	0.26019399999999998	0.26815299999999997	0.27673199999999998	0.28584700000000002	0.296402	0.30698900000000001	0.31932300000000002	0.33271299999999998	0.34687000000000001	0.36325200000000002	0.38046400000000002	0.39855200000000002	0.41965599999999997	0.440687	0.46393800000000002	0.48846600000000001	0.51391900000000001	0.54118999999999995	0.56779500000000005	0.59539200000000003	0.62615699999999996	0.65857200000000005	0.696025	0.74803799999999998	0.79046700000000003	0.83887900000000004	0.89077300000000004	Wavelength (nm)

Abs


L- DMSO	900	895	890	885	880	875	870	865	860	855	850	845	840	835	830	825	820	815	810	805	800	795	790	785	780	775	770	765	760	755	750	745	740	735	730	725	720	715	710	705	700	695	690	685	680	675	670	665	660	655	650	645	640	635	630	625	620	615	610	605	600	595	590	585	580	575	570	565	560	555	550	3.4599999999999999E-2	2.98E-2	2.8500000000000001E-2	2.1499999999999998E-2	2.01E-2	2.0400000000000001E-2	2.1399999999999999E-2	2.1899999999999999E-2	2.0899999999999998E-2	2.1299999999999999E-2	2.1999999999999999E-2	2.3300000000000001E-2	2.2800000000000001E-2	2.4400000000000002E-2	2.4899999999999999E-2	2.5899999999999999E-2	2.6800000000000001E-2	2.8000000000000001E-2	2.87E-2	2.9499999999999998E-2	3.1E-2	3.2099999999999997E-2	3.4500000000000003E-2	3.4799999999999998E-2	3.6999999999999998E-2	3.7999999999999999E-2	3.9800000000000002E-2	4.1599999999999998E-2	4.3200000000000002E-2	4.5900000000000003E-2	4.7800000000000002E-2	5.0599999999999999E-2	5.2600000000000001E-2	5.5199999999999999E-2	5.79E-2	6.0999999999999999E-2	6.4299999999999996E-2	6.7699999999999996E-2	7.1099999999999997E-2	7.51E-2	7.9600000000000004E-2	8.43E-2	8.8700000000000001E-2	9.4299999999999995E-2	9.8900000000000002E-2	0.10440000000000001	0.11	0.1158	0.1217	0.12770000000000001	0.1341	0.14069999999999999	0.14729999999999999	0.1552	0.16320000000000001	0.17119999999999999	0.17910000000000001	0.18779999999999999	0.1973	0.20630000000000001	0.216	0.22700000000000001	0.2382	0.25019999999999998	0.26219999999999999	0.27529999999999999	0.28960000000000002	0.30320000000000003	0.31869999999999998	0.3347	0.35149999999999998	Complex 1 in DMSO after heating	900	895	890	885	880	875	870	865	860	855	850	845	840	835	830	825	820	815	810	805	800	795	790	785	780	775	770	765	760	755	750	745	740	735	730	725	720	715	710	705	700	695	690	685	680	675	670	665	660	655	650	645	640	635	630	625	620	615	610	605	600	595	590	585	580	575	570	565	560	555	550	6.4230999999999996E-2	6.7243999999999998E-2	7.0319000000000007E-2	7.3507000000000003E-2	7.6370999999999994E-2	7.9412999999999997E-2	8.2586999999999994E-2	8.5703000000000001E-2	8.9151999999999995E-2	9.2715000000000006E-2	9.5816999999999999E-2	9.9634E-2	0.103092	0.106617	0.110665	0.114578	0.11867999999999999	0.122845	0.126833	0.13120399999999999	0.13520299999999999	0.139459	0.14426	0.14855599999999999	0.153253	0.157856	0.16231300000000001	0.16723099999999999	0.171684	0.17629600000000001	0.18109900000000001	0.188334	0.193137	0.197821	0.20244400000000001	0.20766200000000001	0.212368	0.21748500000000001	0.22298100000000001	0.228412	0.23420099999999999	0.239979	0.24612400000000001	0.25314199999999998	0.26019399999999998	0.26815299999999997	0.27673199999999998	0.28584700000000002	0.296402	0.30698900000000001	0.31932300000000002	0.33271299999999998	0.34687000000000001	0.36325200000000002	0.38046400000000002	0.39855200000000002	0.41965599999999997	0.440687	0.46393800000000002	0.48846600000000001	0.51391900000000001	0.54118999999999995	0.56779500000000005	0.59539200000000003	0.62615699999999996	0.65857200000000005	0.696025	0.74803799999999998	0.79046700000000003	0.83887900000000004	0.89077300000000004	Wavelength (nm)

Abs
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Abs


Complex 2
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Abs
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Abs
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Abs
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