Supporting Information

Electronic Structure and Magnetic Properties of Dioxo-Bridged Diuranium Complexes
with Diamond Core Structural Motifs. A Relativistic DFT Study.

Billel Teyar,** Lotfi Belkhiri,”" Karine Costuas,” Abdou Boucekkine,* Karsten Meyer®

* Institut des Sciences Chimiques de Rennes, UMR 6226 CNRS-Université de Rennes 1, Campus de
Beaulieu, F-35042 Rennes Cedex, France.

® URCHEMS, Département de Chimie, Université des Fréres Mentouri, 25017 Constantine, Algeria.
¢ Université Ziane Achour de Djelfa, 17000 Djelfa, Algeria.

¢ Friedrich-Alexander University of Erlangen - Niirnberg (FAU), Department of Chemistry &
Pharmacy, Egerlandstr. 1, D-91058 Erlangen, Germany

Corresponding authors

*Email (A. Boucekkine): abdou.boucekkine@univ-rennesl1.fr. Phone: +33 (0) 2 23 23 62 69.
*Email (L. Belkhiri): lotfi.belkhiri@umec.edu.dz.



Figure S1: Map of bond critical points. Green and red color dots for ring and bond critical point,
respectively. Red lines for bond path point and sphere densities scaled by atoms critical point.
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Figure S2. B3LYP Frontier MOs diagram of the K,[U" (1-0),U"] complex in its HS (quintet) state.
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Figure S3. B3LYP Frontier MOs diagram of the K,[U" (1-0),U"] complex in its BS state.



Table S1. ZORA/BP86 optimized Cartesian coordinates.

U'(u-0),u" Ko[U™(u-0),U"]

238 atoms 186 atoms

U  4.48147500 3.17682200  7.37933500 U 10.12330100 10.08978600  3.26059500
O  3.48897500 2.03472200 8.97119600 U 8.31588400 12.96731700 4.10530700
O 3.78684000 1.43439500 6.23955200 K 11.85581200 13.63340000 4.02770600
O 5.54257900 3.64786500  5.47277900 K 9.75681800 10.42760600 6.85151500
O 5.56962800 4.30009400  8.68243500 O 12.10679600 11.25912300 2.68001900
N 2.49186600 4.72057000  8.85693200 O 11.59977500 9.21002500  4.87996600
N 1.99904900 3.84663000 6.07845000 O 8.76206200 8.83978000  4.71925000
N  4.09853200 5.86369500 6.68070300 O 7.81790600 12.32838000  6.33354800
C 1.17822300 4.19201400  8.44430400 O 9.41051800 14.70792100 5.27633800
H 0.34467700  4.65701300 9.01618000 O 9.53522700 14.12807800  2.47474300
H 1.16295500 3.11730900 8.66920100 O 10.05179400 11.79388500 4.62620200
C 0.92669900 4.40641700 6.95643500 O 8.39266500 11.24275400  2.75909300
H -0.04382100 3.94017000 6.70892200 N 10.46613200 10.22470700  0.52870000
H 0.79868500 5.47438300 6.73143500 N 11.60106100 7.91389100  2.00215400
C 244521200 4.82823600 5.05811800 N 8.67879200 8.15763200  1.75197000
H 1.60202300 5.12337500  4.39479400 N 5.71812400 12.05871700  4.37515300
H 3.18916000  4.32090400  4.42745500 N 6.29057100 14.94309300 4.76350400
C 3.05395600 6.10677600  5.64404600 N 6.52003700 13.78664000 2.06875300
H 3.48474700 6.67174800  4.80018800 C 11.51548900 9.34832700 -0.06848400
H 2.26658500 6.74761900 6.07065600 H 12.19586500 9.95003900 -0.69487000
C 3.82989800 6.61109800  7.93072800 H 11.03343600 8.62882800 -0.74926600
H 3.78147000  7.70296100  7.72706900 C 12.38556400 8.61079100  0.95973900
H  4.69221700 6.42622000 8.58533800 H 13.03991000 7.90125000 0.40398100
C 2.56310000 6.18658900  8.63884800 H 13.03877900 9.32637900 1.47508200
H 2.51542200 6.72481600 9.60348900 C 10.76123200 6.83610400 1.41244400
H 1.67827900 6.51897500 8.07764600 H 11.19854500 5.84382300 1.63314600
C 2.80232800  4.45395700 10.29780800 H 10.78070300 6.92167200 0.31683800
H 2.27591800 5.20293100 10.92232800 C 9.32948200 6.84117800 1.92640400
H 3.88604500 4.62419500 10.40853700 H 8.76268400  6.03065400 1.41686000
C 243259900 3.09739100 10.81863800 H 9.32094300 6.60814100  2.99993700
C 2.82699700 1.92520700 10.13419500 C 8.60170500 8.52994600 0.31396000
C 246457800 0.66514200 10.67114700 H 7.55384600 8.47758100 -0.03694200
C 1.81009400 0.63168700 11.90773600 H 9.14397300  7.78250400 -0.28361400
H 1.58257100 -0.34503300 12.33983700 C 9.11566100 9.92789400 -0.00070700
C 1.39786000 1.77524100 12.58921600 H 9.08238400 10.07185900 -1.10427000
C 1.70596300  3.00653000 12.00537500 H 8.44213500 10.66436100 0.45821300
H 1.38080600 3.92983300 12.49230900 C 10.71342800 11.68243700 0.25046500
C 2.71222000 -0.63412900 9.95061400 H 10.03495800 12.23840500 0.91836600
H 3.06196200 -1.38130000 10.68547200 H 10.41505600 11.91537600 -0.79168100
H 3.51396200 -0.50154600 9.20817300 C 12.12666800 12.13360600  0.45870000
C 1.47597800 -1.23210500 9.19761700 C 12.76148200 11.86818400 1.69838300
C 1.11487300 -0.32162600 8.01363600 C 14.10940400 12.30071700 1.87458100
H 0.28410400 -0.74970500  7.42842600 C 14.73599700 13.01141300 0.84601500
H 1.97696400 -0.17095400  7.34837700 H 15.76536400 13.34838200 0.98845000
H 0.79873900 0.66794200  8.38040900 C 14.10460400 13.30129100 -0.36842000
C 1.87207100 -2.62896800 8.69136700 C 12.79778800 12.83501100 -0.54265900
H 1.05918500 -3.07373500 8.09411200 H 12.27469200 13.03815600 -1.48214000
H 2.07798900 -3.30508900 9.53805600 C 14.83441700 11.92125600  3.14421400
H 2.77031400 -2.58758800  8.06249100 H 15.15786500 10.86671300 3.06139200
C 0.24431300 -1.38677800 10.10453700 H 14.11431300 11.88257000 3.97732700
H -0.11764000 -0.41645900 10.47520900 C 16.03936200 12.78244800 3.52296000
H 0.46182900 -2.02860400 10.97421500 H 16.85696700 12.69148400  2.79148500
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-0.57419400
0.62873200
-0.27265400
1.23404000
0.30580600
1.41119600
0.49146800
1.10835800
2.28010000
3.42865600
4.14542000
3.69315800
4.24598400
2.57936300
1.88042100
0.98838700
5.38723100
5.71166100
6.19296600
5.28763200
4.22884400
3.23277200
4.46352900
4.17735400
6.66316100
6.65489100
6.93829000
7.44867200
4.93866400
4.95675900
5.66365500
3.93214300
2.12555600
1.83558400
1.25155500
2.92065800
5.45475100
5.48603000
6.16089900
5.86197800
5.94597700
6.44157800
6.75321200
7.10350900
6.64213700
6.19962200
6.11587400
6.63966700
5.70592600
7.39169800
7.06235700
8.46765700
9.21211800
8.56659900
8.73428900
7.15058100
6.17250100

-1.86143800
1.68453100
2.31767300
2.01676900
0.65185500
2.63815400
2.94183700
1.96845600
1.86503900
1.21162600
0.31725400
0.14273400
-0.53238200
0.80382500
1.66546500
2.18172300
-0.37702900
0.13661100
-0.24655400
-1.89876800
-2.13439600
-1.82280600
-1.55384800
-3.20143800
-2.34814400
-3.42115400
-1.78814500
-2.18463500
-2.73065900
-3.80544200
-2.56121200
-2.49261000
0.57266200
1.51558600
-0.09968600
0.11156400
6.33624500
7.44281000
5.94035300
5.92237500
4.55016600
4.17108300
5.19241300
4.92810900
6.55591400
6.90080200
7.95418000
2.70220800
2.17619400
2.31970600
2.24277100
2.73404600
2.36712100
3.82471400
2.33172200
0.70306900
0.25440800

9.53785100
13.88103700
13.85412700
14.73874200
14.07737200
5.41585800
4.87452900
6.23785200
4.46881500
4.96701400
4.13623100
2.82180200
2.16619300
2.29740000
3.14834500
2.78080600
4.64159700
5.55989000
3.90148200
4.95921600
6.03998400
5.69006600
6.94453300
6.31236300
5.48280900
5.73625200
6.38988100
4.72634400
3.71479900
3.96144800
2.90136700
3.34003600
0.87931400
0.39067000
0.84524500
0.27581600
6.24539600
6.30490400
6.99216900
4.87356200
4.55889600
3.27515900
2.37497900
1.38231000
2.66490100
3.93700800
4.22038300
2.95966400
3.21934300
3.67538200
1.53262700
1.12931300
1.85242800
1.08787400
0.13748800
1.55266100
1.76949000
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15.77745700
16.43956500
14.81254200
14.18618500
15.06566600
15.75030000
12.49326600
13.08885400
11.81355600
13.43279000
12.90986000
13.82709900
15.19413700
15.87998300
15.72293300
14.81362800
15.18884000
13.30289000
12.45868500
14.08083700
12.85687200
12.14068300
13.71834400
12.40972300
17.20871700
17.43529900
17.64136800
17.73796900
7.29477000
6.59347000
7.02906500
7.14023200
7.89639800
7.72482600
6.81365400
6.69335500
6.04514100
6.23976800
5.67361300
8.54281800
8.12234400
9.56868700
8.59965200
8.97687000
9.27113500
7.61081200
5.05088500
4.67197800
4.18236100
5.50177000
5.53212300
5.39014600
4.51823700
6.21777400
5.58133200
7.16989400
5.27505200

13.85119800
12.46579900
14.05505300
14.86905400
13.39327000
14.49982900
7.26451400
6.47476800
6.76397400
8.13429700
9.01720100
9.65397900
9.41689800
9.91874100
8.57534500
7.94049500
7.24849400
10.54379100
11.13041400
11.26572500
9.74298300
8.95706800
9.22854400
10.38792800
8.35770600
7.62750000
7.97682400
9.29191500
8.17063800
7.70887100
9.23520300
7.44787900
7.82917800
7.07352500
6.02041300
5.44866500
5.65351200
6.37930000
6.10834400
7.44180800
8.37481300
7.65709000
6.40055000
5.43585100
6.73843900
6.23188000
4.52392900
4.25655100
4.79469200
3.61998800
15.48072900
16.57297100
15.05687000
15.22063400
15.62449700
15.76770900
12.97273800

3.59085700
4.49824700
-1.46532100
-1.86257200
-2.31066000
-1.10175200
3.01262400
2.50759100
3.72392000
3.79690900
4.77412800
5.65672600
5.52673100
6.21804500
4.53947700
3.69042200
2.92986800
6.75433700
6.35462300
7.05552200
7.99053000
7.70604900
8.44332000
8.76524900
4.41323200
3.62268500
5.35272900
4.16345000
2.33356400
1.60902600
2.43167400
3.63986600
4.77533700
5.97381700
6.00151000
6.92414700
4.88901700
3.71586000
2.81944500
7.19114000
7.61354900
6.84551500
8.31049800
7.93711300
9.11423100
8.76161100
4.96946100
3.97212800
5.59269400
5.40893900
3.60078700
3.70588000
3.60392300
2.26878900
1.45075300
2.22788700
2.05913600
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7.59493700
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2.04863600
1.59907600
2.50113300
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6.48763200
6.29606900
0.03341500
-1.07328300
0.42879700
0.46170800
1.83698900
2.23197600
1.22112300
1.49704100
-0.14556100
-0.50522700
-1.56150400
3.70626800
4.20842100
4.10690200
4.18261800
3.70025500

6.96083900
8.43902700
6.45523000
6.10637500
5.57172800
7.02418100
2.75952800
2.87885600
1.91400400
2.48134200
11.19290000
11.74092200
10.36448500
12.12848200
11.61883000
12.43833200
13.75379900
14.40101100
14.28952100
13.44917900
13.82510300
11.92261900
11.00183000
12.65618300
11.60596600
10.52659400
10.87653000
9.62152200
10.25480700
11.08015100
10.82524600
10.17354600
11.83583100
12.84991100
12.60164000
13.66303000
13.22576600
15.70807400
16.20667200
15.74139300
16.30290800
10.38047500
10.32964900
9.62696100
11.74693400
12.05187200
13.33231800
14.23735400
15.22776000
13.95467500
12.68741200
12.41104500
13.63974600
13.40809500
12.89949000
15.05126100
15.42527400

T T T OIIITITIOIIOIOOIOOOOI

7.68699600
8.31940400
9.41325700
10.37086800
10.21722300
10.95516000
9.14794400
8.20838200
7.35030200
11.53692800
12.23323900
11.14024700
12.33022200
11.67522500
13.10465000
12.84124700
9.03451900
9.21105400
8.03525900
9.77063300

12.54695000
14.57120700
14.79657300
15.78652000
16.47924200
17.23691100
16.24996900
15.29464000
15.09990800
16.05368900
15.19622300
16.07867200
17.33448300
18.21918300
17.46949700
17.30539600
17.00073700
18.07883300
16.88028900
16.64004900

0.86893100
0.45625000
1.32897600
0.95535400
-0.24270300
-0.51446100
-1.11846000
-0.73709800
-1.38773900
1.87955300
1.80298800
2.90933300
1.61760500
1.63807700
2.38771800
0.64392800
-2.41973300
-2.27948200
-2.86340000
-3.15788400



I I T OIITIIOIIIOIII

2.66377500
3.29547900
3.06383900
4.71465600
5.69605500
4.00066000
4.37435600
5.82890700
5.53357400
5.94630000
6.81725600
4.76623700
3.66893800
5.11498500
5.17811500

4.00332600
2.61314700
4.16333600
5.72221000
6.16350700
6.06266000
6.11253700
3.80977200
4.23615100
2.72544300
4.21763900
-1.17293000
-1.21826500
-2.17762600
-0.93962400

14.64553500
15.54000600
16.37532700
15.01172400
14.79492000
14.24386300
15.98544400
16.13301700
17.10616500
16.26216800
15.86660100
14.97727500
15.07887600
14.69688200
15.97160500




