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Comparison between 6-311G(d,p) and 6-311++G(d,p)

Considering that the two total electron basis set are mainly differentiated by the diffuse function, we
chose complexes 2 and 10 as samples to evaluate the relative performance of them. The related
calculation results in Table S1 indicate that the calculated bond distances of 2 are quite close with
different basis sets, while the deviations of the bond distances calculated at 6-311++G(d,p) basis is
relatively larger for bulky complex 10 (than the related ones calculated with 6-311G(d,p) method).
The observation might be related to the inclusion of the diffuse functionals in 6-311++G(d,p) basis set,
which slightly overestimates the steric hindrance between different ligand when the uranyl center is
bulky. According to these additional calculation results, we suggest that 6-311G(d,p) is a better choice.

Table S1

Compound U-X BDeP BD¢-311Gdp) B6-311++G(d,p)
v-o! 1766 1730 1.730
g U-0? 1766 1730 1730
i ~ U-Br® 2.814 2.884 2.881
@ & ™ U-Br* 2816 2.884 2.881
2 U-Br 2814 2.884 2.881
U-Bré 2.816 2.884 2.881
v-o! 1789 1759 1791
U-0? 1789 1.759 1791
U-N3 2316 2.298 2252
U-04 2432 2.447 2398
U-NS 2317 2.298 2252
U-06 2.445 2.439 2.402
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Calculated bond distances with BBIK, CAM-B3LYP and LC-BLYP methods

Compound U-X BD®» BDM2BlI  BpMé-BI  BpM7-B2
vol 1733 1735 1757 1738

V.ot 1753 1738 1.761 1741

4<\§<7%°1‘\\\\\\3 { U-0° 2338 2319 2320 2318
° /U“‘\O_ U-0¢ 2385 2411 2.438 241
e V.05 2438 2531 2537 2496

! U-05 2332 2404 2407 241

V.07 2349 2319 2327 2318

v-o' 1766 173 1751 1729

g e V-0t 1766 173 1751 1729
Bﬁr/ ”<8r3 U-B® 2814  2.884 2.909 2.887

B ||, e U.Bré gl 2884 2909  2.887
2 U-BrS 2814 2884 2900 2887

U-Br¢ 2816 2884 2909 23887

U0l 1650 1741 1.773 1752

— V-0t 1662 1751 1764 1.744
Y| e UN' 2505 2673 2693 2677
go/ Z\Qb U-0¢ 2299 2209 2.217 2.207
U-05 2015 2223 223 2212

’ UNS 2601 2625 2674 2656

U.S7 206 2962 3014 2976

v-ol 1760 1737 1759 1739

V-0t 1768 1737 1759 1739

U-0° 2303 2303 2352 2334

U-N¢ 0493 2582 2619 2.604

UNS 250 2428 2452 2446

UNS 2470 26 2.603 2.59

" * Uo7 230 2344 2311 2299
vol 1777 1741 1.773 1.741

- \<H2 NH2_|2+ v-or 1778 1748 1.761 1.753
- 26 7%ﬁ1““\\\%}\NH2 U-0° 2337 2354 2356 234
N y /ﬁ\d‘}/ " U-0¢ 2337 2354 2356 2341
e &, U-05 244y 2407 2442 2424
N, U-05 2366 2369 2388 2375

° U-07 244y 2407 2442 2424
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v-0' 1741 1739 1758 1738
sy v.or 1743 1729 1.747 1.727
LY Ny U.s' 2867 2874 2.924 2.896
i_ /H'\%/P\ U-0¢ 2317 2345 236 2336

RS U.ss 2867 2902 2929 2.901
® U-s¢ 2881 2869 2917 2.889
U.s” 2831 2862 2914 2.886
v-o' 1765 1735 1756 1736
v-0r 1766 1735 1756 1736
@Qd $ U.CP 2697 2686 2705 2.693
Cé—/ﬁ\a Q U-0' 2466  2.503 2.528 2.487
0 e U-0° 2464 2513 2.526 2.49
7 U-ClE 2687 2673 2.703 2.693
U-07 o444 2433 2.446 2416
U-0'  1ess 1736 1759 1.739
oF,s v.or 175 L1737 1758 1739

1
o 4(43 a2 E \CFa U-0° 2417 2454 2.465 2.444
30 /’u“‘\o_ U-0' 2424 2474 2489 2.467
7N3L2 5 R U-05 2412 2474 2489 2467
8 U-05 2401 2454 2465 2.444
UN o3 2279 2293 2.287
v-0' 1751 1713 1734 1716
o v.or 1751 1713 1734 1716
e o -0 2400 2472 2479 2.459
Ho— /H\QZH U-0¢ 2384 2465 2472 2.46
"0 5a U-05 2384 2465 2472 2.459
9 U-05 2402 2461 2479 2.459
U.N' 2455 2472 2467 2.458
v-o' 1789 1759 1779 1759
Si{w ? ot O v-0r 1789 1759 1779 1.759
Measi/N"/,,,J“m\\o UN' 2316 2298 2327 2311
Gé’/(l)lz\'ﬁ/sm% U-0¢  243p 2447 2485 2448
SiMes U-NS 2317 2298 2327 2311
" U-05 o445 2439 2481 2.444

NBO analysis on 8
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The Wiberg bond order of the equatorial U-X bonds are given in Figure S1. the Wiberg bond order of
U-N bond is about double that of the dative/covalent U-O single bonds in the 1,3-diketone ligand. The
observation provide extra evidence for the double bond character of the U-N(azide) bond, and thus

supports our conclusion that 8c represents the main resonance structure of 8.

—\_0 CF,
Fgc \ ()—, _‘.“O \
0——UZ
(o=
~ CF3
%// N (0]
8 8c
(covalent U-N bond)
Bond order
(U-N1) = 0.816
(U-01)=0.375
(U-02) = 0.359
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Cartesian coordinates of all complexes

calculated at BB1K/(SDD-MWB60:6-

311G(d,p)) method.
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0.00000300
0.00004200
0.00094300
0.00176400
-0.00043400
0.00035500
2.40976300
1.38177900
-1.38202800
-2.40950400
3.48003800
3.67862800
2.57381800
4.71076300

-0.30692000
1.58320900
-1.98569500
-2.51680800
-1.30703300
-2.92991700
-2.44984900
-3.83269000
-3.18014200
-3.57043200
-3.86445100
-1.80713400
-1.82933000
-1.19109800
-0.79245600
-1.78083500
-0.11585800
-0.76459500
-0.63564200
-1.68830100
0.40171700
0.39441500
1.34634900
0.21056600
1.12830100
-0.52556700
2.09935000
2.27971000
1.34508700
3.38357700
3.18423100
4.07837200
3.87255900
4.60699900
4.29137700
2.58987600
2.59338300
2.31700600

-0.68295000
-2.96042200
-3.91282700
-4.84671800
-0.56134000
-0.72313100
-1.14791000
1.36652700
1.36658700
-1.14823900
-0.53542800
0.83659900
1.67833800
-1.43791800

-0.03374000
-0.14708500
1.22853900
1.53160400
2.01857300
0.76725100
0.81023700
1.36758600
-0.67238000
-1.29154500
-0.70854700
-1.11041000
-1.86810900
-1.45144900
1.11445100
1.34285200
1.94008400
0.70743000
1.55961700
0.20077300
-0.26429800
-0.92030800
0.27344400
-1.01628900
-1.40408400
-1.81206000
1.09257200
1.74996500
1.52736100
0.72601300
0.39698000
1.55815900
-0.43095500
-1.05579500
-0.06105400
-1.17029900
-1.70007000
-1.84978000

0.08771200
0.16619300
-0.54521800
-1.18688000
1.82035500
-1.64778200
0.10393600
-0.00779800
-0.00808500
0.10353100
0.06272400
-0.01334400
-0.03998000
0.11784300
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2.81362100
-2.57415900
-3.67878000
-3.47991100
-2.81439800
-4.71043700
4.67287600
4.76471800
5.85195400
2.25349500
2.28509100
4.10737600
-2.25591600
-2.28448100
-4.10826800
-4.76423900
-5.85178600
-4.67235700
4.67121600
-4.67145900

0.00598600
0.02759200
0.02760700
0.58908500
-2.06449100
-1.91868600
0.83284900
2.46382100
0.70691800
2.39021600
-2.49483200
1.03403800
3.03468300
1.01852300
3.03148300
0.74421400
-2.68082500
-2.21691300

o1
5 6
Me3Si/N///,,' | | \\\\‘\Q

3.18513800
1.67804700
0.83603200
-0.53595400
3.18481000
-1.43872500
-2.34419400
-2.07678600
-0.76185900
3.69055100
3.79444500
3.50368500
3.69035700
3.79418100
3.50309300
-2.07788800
-0.76290300
-2.34477100
1.23757400
1.23680700

-0.00042700
0.00022700
-0.00338800
-2.38470900
-1.29873900
1.50563000
2.31106400
-0.12677200
-3.03654800
-1.54674200
1.92019600
2.73816800
-0.13040000
2.94677300
-0.18332900
-2.83058500
-1.65106000
1.78631800

-0.11648500
-0.03977600
-0.01320600
0.06246600
-0.11583200
0.11738700
-0.84476000
1.27803100
-0.01504600
-1.20478200
0.93394800
-0.15094200
-1.20495700
0.93382200
-0.14845300
1.27742000
-0.01534200
-0.84542900
-0.04714900
-0.04667700

0.00000600
-1.71238800
1.71238500
0.22257300
-0.37306600
0.37338300
-0.22323100
0.00027100
-0.47004700
-1.23969100
-0.27039400
-1.05741700
-0.76967300
0.46948700
0.77051100
1.05678900
0.27057000
1.23993400

0.00000000 0.02003200 0.00000100

-0.00724000
2.29778400

0.01825200
-0.00722200

1.75934000
-0.00041300
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3.10972000
4.91058500
5.58402100
5.21580300
5.05382600
2.34762200
1.32434000
2.37561200
2.93508500
3.06198000
2.03340900
3.58095500
3.53994800
3.10333600
4.89034200
5.58282200
5.18819000
5.01272800
3.09622100
3.62845400
2.07484800
3.57890800
2.31370000
1.30003600
2.31256600
2.90727800
-0.00001100
0.73560800
0.58916000
1.78974500
0.18201300
-0.70658400
0.90223700
0.00002000
0.80046300
0.37663900
1.80217100
0.70136400
0.85633000
1.43706100
0.00725400
-2.29778900
-3.10972500
-4.91057900
-5.58402700
-5.21580100
-5.05379500
-2.34760600
-1.32432700
-2.37557700
-2.93506800
-3.06203600
-2.03347700
-3.58101200
-3.54002900
-3.10335000
-4.89035300
-5.58283200
-5.18821300
-5.01272700
-3.09625200
-3.62848100

0.46785400
0.96196100
0.11698300
1.52454000
1.60930800
2.00612700
1.85046300
2.84678800
2.28664800
-0.89991300
-1.13759700
-0.60732200
-1.80199500
-0.51079900
-1.04831500
-0.21957500
-1.61673400
-1.69985100
0.85427600
1.73294500
1.14206500
0.53212800
-2.02878500
-1.84579900
-2.87783600
-2.31334500
-2.41878400
-3.22947100
-2.81948300
-3.15990800
-4.62091800
-4.75588800
-5.38702400
2.46747300
3.27879600
3.21976100
2.86236200
4.67001300
5.43655400
4.80729100
0.01829100
-0.00720300
0.46792700
0.96206100
0.11709300
1.52465600
1.60939900
2.00620200
1.85052800
2.84685200
2.28675000
-0.89981200
-1.13752100
-0.60718500
-1.80188600
-0.51082400
-1.04833200
-0.21959000
-1.61677100
-1.69985000
0.85420900
1.73289000

1.46172600
1.23187400
1.13319000
2.11339000
0.36824300
2.22791700
2.55084700
1.53653300
3.10147000
2.74093800
3.00168000
3.65216800
2.36207900
-1.45743400
-1.21626100
-1.11172400
-2.09654900
-0.35260000
-2.74075100
-2.37920900
-2.97923100
-3.66189500
-2.23825700
-2.57646000
-1.55697400
-3.10649000
-0.00002100
0.92484200
1.91757400
0.66623200
0.73739700
1.34939300
1.00348100
0.00001700
-0.86940800
-1.86911300
-0.87657500
-0.29100500
-1.04257500
0.49772400
-1.75933900
0.00041600
-1.46170900
-1.23182300
-1.13313700
-2.11332700
-0.36818300
-2.22787800
-2.55081600
-1.53648100
-3.10142300
-2.74095400
-3.00171300
-3.65217200
-2.36211000
1.45742300
1.21621500
1.11168500
2.09648700
0.35253800
2.74078700
2.37926700



-2.07488200
-3.57895100
-2.31372300
-1.30005800
-2.31259200
-2.90730400
-0.73562700
-0.58918000
-1.78976300
-0.18202400

0.70657300
-0.90224400
-0.80040400
-0.37658800
-1.80212300
-0.70126700
-0.85621300
-1.43696000
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1.14198600
0.53203300
-2.02883300
-1.84585800
-2.87787000
-2.31341000
-3.22946000
-2.81945400
-3.15990800
-4.62090600
-4.75586200
-5.38701200
3.27881100
3.21975800
2.86240500
4.67002900
5.43656900
4.80733200

2.97928900
3.66191500
2.23821500
2.57642300
1.55691500
3.10643900
-0.92489500
-1.91761900
-0.66628200
-0.73747300
-1.34947100
-1.00357000
0.86944400
1.86915200
0.87660100
0.29105200
1.04262700
-0.49767700

F3C.

Ve

OH
%)

O/"‘U‘\—o

F3C/<

(0]

o
O—=0
~

11-a
-0.10854000
-0.04496100
-0.17816500
2.68149600
1.84268200
2.76370900
4.13169900
4.51478600
5.07207600
4.06223100
1.54646700
2.81538000
2.58361300
3.68424300
3.76045300
4.85372600
3.41074900
-1.87615000
-2.73711900
-2.79730600
-4.09754100
-4.59758500
-3.85885900
-5.01282400
-1.52604200
-1.65891700
-2.16461000
-3.66899400
-3.91458800
-4.06266900
-4.33635900
3.74747300
-2.30830000
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7

CFs

OH

CF3

-0.50425100
-0.30324100
-0.57102400
-3.22276100
-1.55470400
-2.21507600
-1.54068700
-1.56998300
-2.09050900
-0.23864800
1.43917400
0.61123400
1.41205500
2.42408400
2.62433600
1.98563000
3.56572800
-1.78195400
-3.62809800
-2.49910700
-1.69635500
-1.38644700
-0.54335800
-2.35056600
1.55634700
3.73492700
2.54094800
2.44454900
1.43923800
3.57485600
2.31773700
0.58206900
4.39524500

-0.04649300
-1.76025100
1.67755900
-1.29968400
-0.06739000
-0.67455300
-0.48803500
0.79037100
-1.21073300
-0.82514300
0.18301700
1.77117900
0.78442900
0.44308300
-0.84269000
0.89497100
1.04827000
-0.19399500
0.72384400
0.35972200
0.50150800
-0.68936800
1.13788700
1.17832900
-0.03866600
-0.22082200
-0.25499900
-0.56004200
-1.34895500
-1.15244300
0.56222700
2.00297800
-0.47514400
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1,

11-b
0.02066700
0.11040400

-0.05232700
-0.22122300
1.81736100
0.98769600
1.52319800
2.72221800
0.72007400
1.62666600
-2.36077800
-3.20688100
-3.29547600
-4.69563100
-4.77684300
-5.61149400
-4.95195900
2.37967200
4.07896300
3.55168800
4.60888100
5.46905000
4.04926500
5.26693300
0.18233300
-1.83385800
-1.04586200
-1.63100900
-1.84877300
-2.78377900
-0.81036200
-4.07269900
3.36215000

1,

11-c
0.02318800
0.15049800
-0.09076600
-0.24478500
1.80065400
0.96115800
1.48388000
1.66359500
2.64597000
0.63608100
-2.35475000

0.01007200
-0.02630300
0.08035900
2.53417400
1.79023400
2.72862800
4.15820200
4.23702400
5.00291700
4.51339700
0.94876500
0.40424100
0.82108900
1.19584300
2.49610100
0.83013400
0.59277500
-0.85773200
0.59014100
-0.57836900
-1.68237300
-1.56969300
-2.86432700
-1.56066400
-2.43826000
-1.62000700
-2.58047400
-3.99300000
-4.37499600
-4.02283600
-4.85449000
0.31682700
1.26626300

0.00085000
-0.02566400
0.06146700
2.52434800
1.80233100
2.73192400
4.16614000
4.49579600
4.26983300
5.01361800
0.92247500

-0.10688200
-1.82528600
1.61234500
-0.13491100
-0.06246900
-0.08384600
-0.00161200
-0.55120700
-0.60928700
1.27089500
-0.29399100
1.66195000
0.43654600
-0.06920600
-0.23485300
0.83014000
-1.20014800
0.01946100
0.00911400
0.04597800
0.14312900
-0.85226800
0.09594000
1.28320500
-0.01438900
-0.09635700
-0.04400000
-0.05108000
-1.30141600
0.59538100
0.51160700
2.06593400
-0.03391400

-0.08431400
-1.80054300
1.63317200
-0.10646100
-0.00712400
-0.04301200
0.03614900
1.30707400
-0.58512700
-0.50190100
-0.32688600
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-3.24388500
-3.30445700
-4.69024000
-4.92287800
-4.76179300
-5.62805400
2.38820100
4.07119400
3.55772700
4.62736400
5.28986100
4.07916200
5.48118000
0.20399100
-1.81659800
-1.02188600
-1.60936700
-2.20095700
-2.52046900
-0.68348000
3.34616600
-4.11852800

0.37043600
0.79936300
1.19709700
0.63292800
2.50276000
0.80733900
-0.83968500
0.62602500
-0.54811300
-1.64418200
-1.63685600
-2.82045200
-1.41844400
-2.44620900
-1.64591300
-2.59897300
-4.01014800
-4.27799000
-4.09728400
-4.91708300
1.29542700
0.28338500

1.60787100
0.38490200
-0.14173100
-1.29721200
-0.26611800
0.72426900
0.05835700
-0.00057000
0.04472400
0.07069000
-1.07309900
0.24023700
1.05222000
0.00809800
-0.12455300
-0.04141700
-0.00630000
-1.16059700
0.95189200
0.21163500
-0.02026400
1.99275000
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