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Figure S1. Geometry and atom numbering scheme of Arx’ 
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Figure S2. ELF isosurfaces of [(MH)3]
2-

 (M=B, Al, Ga). 



 

 

a. Na2[(BArx′)3] (HOMO-2) 

 

b. Na2[(AlArx′)3] (HOMO) 

 

c. Na2[(GaArx′)3] (HOMO) 

Figure S3. Orbital plots of Na2[(MArx′)3] (M=B, Al, Ga). 



Table S1. Cartesian coordinate of the optimized geometry for Na2[(MArx′)3] (M=B,Al,Ga). 

Na2[(BArx′)3] 

B 0.922765 -0.152090 0.000000 

B -0.323373 0.874426 0.000000 

B -0.588458 -0.716694 0.000000 

Na 0.001628 -0.004394 2.660832 

Na 0.001628 -0.004394 -2.660832 

C -1.358028 -2.082356 0.000000 

C -1.881640 -4.181407 1.190760 

C -1.881640 -4.181407 -1.190760 

C -1.933531 -4.895186 0.000000 

H -2.085625 -4.690288 2.126963 

H -2.085625 -4.690288 -2.126963 

H -2.114930 -5.963602 0.000000 

C 2.490427 -0.136533 0.000000 

C 4.572228 0.453364 -1.190578 

C 4.572228 0.453364 1.190578 

C 5.218279 0.761161 0.000000 

H 5.114935 0.530083 -2.126856 

H 5.114935 0.530083 2.126856 

H 6.236176 1.133086 0.000000 

C -1.116288 2.227841 0.000000 

C -2.657772 3.746992 1.190580 

C -2.657772 3.746992 -1.190580 

C -3.242861 4.159098 0.000000 

H -2.993084 4.179897 2.127235 

H -2.993084 4.179897 -2.127235 

H -4.068317 4.861279 0.000000 

C 2.787241 -0.575636 2.508618 

C 2.986104 0.108116 3.720588 

C 2.290826 -1.892590 2.579643 

C 2.721501 -0.497494 4.949401 

C 2.048349 -2.502978 3.806661 

C 2.261334 -1.810410 5.000025 

H 2.886415 0.056887 5.866796 

H 1.709736 -3.532323 3.830302 

C 2.787241 -0.575636 -2.508618 

C 2.290826 -1.892590 -2.579643 

C 2.986104 0.108116 -3.720588 

C 2.048349 -2.502978 -3.806661 



C 2.721501 -0.497494 -4.949401 

C 2.261334 -1.810410 -5.000025 

H 1.709736 -3.532323 -3.830302 

H 2.886415 0.056887 -5.866796 

C 3.259460 -0.032512 1.205299 

C 3.259460 -0.032512 -1.205299 

C -0.888000 2.695805 2.510900 

C -1.585703 2.513238 3.717369 

C 0.499867 2.926797 2.590633 

C -0.935641 2.577927 4.950205 

C 1.142527 3.015042 3.821951 

C 0.430086 2.841519 5.010136 

H -1.502576 2.433003 5.863317 

H 2.202131 3.240471 3.853643 

C -0.888000 2.695805 -2.510900 

C 0.499867 2.926797 -2.590633 

C -1.585703 2.513238 -3.717369 

C 1.142527 3.015042 -3.821951 

C -0.935641 2.577927 -4.950205 

C 0.430086 2.841519 -5.010136 

H 2.202131 3.240471 -3.853643 

H -1.502576 2.433003 -5.863317 

C -1.588743 2.843063 1.205223 

C -1.588743 2.843063 -1.205223 

C -1.894394 -2.117434 2.505700 

C -1.399536 -2.620629 3.721342 

C -2.800690 -1.040089 2.569099 

C -1.802729 -2.088347 4.946514 

C -3.219293 -0.525381 3.792328 

C -2.723753 -1.045065 4.989516 

H -1.403529 -2.500132 5.866982 

H -3.951893 0.273340 3.810127 

C -1.894394 -2.117434 -2.505700 

C -2.800690 -1.040089 -2.569099 

C -1.399536 -2.620629 -3.721342 

C -3.219293 -0.525381 -3.792328 

C -1.802729 -2.088347 -4.946514 

C -2.723753 -1.045065 -4.989516 

H -3.951893 0.273340 -3.810127 

H -1.403529 -2.500132 -5.866982 

C -1.651408 -2.800491 1.205050 



C -1.651408 -2.800491 -1.205050 

H -3.056125 -0.645131 -5.940584 

H 0.933103 2.915733 -5.967426 

H 2.076152 -2.290706 -5.953951 

H 2.134287 -2.442303 -1.659837 

H 3.367992 1.120740 -3.695181 

H 1.057894 3.074157 -1.674264 

H -2.652688 2.333951 -3.684369 

H -3.199864 -0.638799 -1.645883 

H -0.704312 -3.450191 -3.702152 

H 2.076152 -2.290706 5.953951 

H -3.056125 -0.645131 5.940584 

H 0.933103 2.915733 5.967426 

H 1.057894 3.074157 1.674264 

H -3.199864 -0.638799 1.645883 

H -2.652688 2.333951 3.684369 

H -0.704312 -3.450191 3.702152 

H 2.134287 -2.442303 1.659837 

H 3.367992 1.120740 3.695181 

Na2[(AlArx′)3] 

Al 1.151195 -0.892101 0.000000 

Al 0.196985 1.443015 0.000000 

Al -1.348180 -0.550914 0.000000 

Na 0.000000 0.000000 2.839892 

Na 0.000000 0.000000 -2.839892 

C 2.877458 -2.030681 0.000000 

C 4.888313 -2.798402 1.197308 

C 4.888313 -2.798402 -1.197308 

C 5.550139 -3.035873 0.000000 

H 5.381996 -3.020129 2.137938 

H 5.381996 -3.020129 -2.137938 

H 6.562063 -3.425655 0.000000 

C 0.319893 3.507292 0.000000 

C -0.020669 5.632604 -1.197308 

C -0.020669 5.632604 1.197308 

C -0.145926 6.324497 0.000000 

H -0.075490 6.171010 -2.137938 

H -0.075490 6.171010 2.137938 

H -0.314327 7.395740 0.000000 

C -3.197350 -1.476611 0.000000 



C -4.867644 -2.834202 1.197308 

C -4.867644 -2.834202 -1.197308 

C -5.404212 -3.288625 0.000000 

H -5.306507 -3.150881 2.137938 

H -5.306507 -3.150881 -2.137938 

H -6.247735 -3.970085 0.000000 

C 0.373403 3.603213 2.539177 

C -0.553182 3.828548 3.568972 

C 1.486168 2.795079 2.820680 

C -0.380103 3.266728 4.832412 

C 1.666540 2.237374 4.087317 

C 0.730815 2.465649 5.097805 

H -1.109875 3.458834 5.611629 

H 2.545108 1.634043 4.285849 

C 0.373403 3.603213 -2.539177 

C 1.486168 2.795079 -2.820680 

C -0.553182 3.828548 -3.568972 

C 1.666540 2.237374 -4.087317 

C -0.380103 3.266728 -4.832412 

C 0.730815 2.465649 -5.097805 

H 2.545108 1.634043 -4.285849 

H -1.109875 3.458834 -5.611629 

C 0.215321 4.250197 1.204404 

C 0.215321 4.250197 -1.204404 

C -3.307176 -1.478230 2.539177 

C -3.039029 -2.393343 3.568972 

C -3.163693 -0.110480 2.820680 

C -2.639018 -1.962543 4.832412 

C -2.770893 0.324579 4.087317 

C -2.500722 -0.599920 5.097805 

H -2.440500 -2.690597 5.611629 

H -2.687676 1.387107 4.285849 

C -3.307176 -1.478230 -2.539177 

C -3.163693 -0.110480 -2.820680 

C -3.039029 -2.393343 -3.568972 

C -2.770893 0.324579 -4.087317 

C -2.639018 -1.962543 -4.832412 

C -2.500722 -0.599920 -5.097805 

H -2.687676 1.387107 -4.285849 

H -2.440500 -2.690597 -5.611629 

C -3.788439 -1.938625 1.204404 



C -3.788439 -1.938625 -1.204404 

C 2.933773 -2.124983 2.539177 

C 3.592210 -1.435205 3.568972 

C 1.677525 -2.684598 2.820680 

C 3.019121 -1.304185 4.832412 

C 1.104352 -2.561953 4.087317 

C 1.769907 -1.865729 5.097805 

H 3.550375 -0.768237 5.611629 

H 0.142568 -3.021149 4.285849 

C 2.933773 -2.124983 -2.539177 

C 1.677525 -2.684598 -2.820680 

C 3.592210 -1.435205 -3.568972 

C 1.104352 -2.561953 -4.087317 

C 3.019121 -1.304185 -4.832412 

C 1.769907 -1.865729 -5.097805 

H 0.142568 -3.021149 -4.285849 

H 3.550375 -0.768237 -5.611629 

C 3.573118 -2.311572 1.204404 

C 3.573118 -2.311572 -1.204404 

H 1.328617 -1.779906 -6.084579 

H -2.205752 -0.260664 -6.084579 

H 0.877135 2.040569 -6.084579 

H 2.226217 2.627460 -2.047956 

H -1.423133 4.444042 -3.368969 

H -3.388556 0.614231 -2.047956 

H -3.137087 -3.454490 -3.368969 

H 1.162339 -3.241691 -2.047956 

H 4.560220 -0.989552 -3.368969 

H 0.877135 2.040569 6.084579 

H 1.328617 -1.779906 6.084579 

H -2.205752 -0.260664 6.084579 

H -3.388556 0.614231 2.047956 

H 1.162339 -3.241691 2.047956 

H -3.137087 -3.454490 3.368969 

H 4.560220 -0.989552 3.368969 

H 2.226217 2.627460 2.047956 

H -1.423133 4.444042 3.368969 

 

 

 



Na2[(GaArx′)3] 

Ga 0.974798 -1.055525 0.000000 

Ga 0.426713 1.371963 0.000000 

Ga -1.401511 -0.316437 0.000000 

Na 0.000000 0.000000 2.808067 

Na 0.000000 0.000000 -2.808067 

C 2.313542 -2.675262 0.000000 

C 3.271306 -4.595622 1.197728 

C 3.271306 -4.595622 -1.197728 

C 3.573421 -5.230166 0.000000 

H 3.539869 -5.065779 2.138354 

H 3.539869 -5.065779 -2.138354 

H 4.062055 -6.198215 0.000000 

C 1.160073 3.341217 0.000000 

C 2.344272 5.130845 -1.197728 

C 2.344272 5.130845 1.197728 

C 2.742746 5.709756 0.000000 

H 2.617159 5.598506 -2.138354 

H 2.617159 5.598506 2.138354 

H 3.336784 6.616950 0.000000 

C -3.473616 -0.665956 0.000000 

C -5.615578 -0.535223 1.197728 

C -5.615578 -0.535223 -1.197728 

C -6.316167 -0.479590 0.000000 

H -6.157028 -0.532726 2.138354 

H -6.157028 -0.532726 -2.138354 

H -7.398839 -0.418735 0.000000 

C 1.148194 3.440980 2.538390 

C -0.199922 3.174028 2.823165 

C 2.087056 3.250572 3.563709 

C -0.593447 2.733177 4.087103 

C 1.698184 2.804716 4.825620 

C 0.355151 2.540381 5.093484 

H -1.643200 2.551395 4.287544 

H 2.443714 2.668868 5.601768 

C 1.148194 3.440980 -2.538390 

C 2.087056 3.250572 -3.563709 

C -0.199922 3.174028 -2.823165 

C 1.698184 2.804716 -4.825620 

C -0.593447 2.733177 -4.087103 



C 0.355151 2.540381 -5.093484 

H 2.443714 2.668868 -5.601768 

H -1.643200 2.551395 -4.287544 

C 1.559389 3.968044 1.205268 

C 1.559389 3.968044 -1.205268 

C -3.554073 -0.726124 2.538390 

C -2.648828 -1.760152 2.823165 

C -3.858606 0.182158 3.563709 

C -2.070277 -1.880528 4.087103 

C -3.278047 0.068312 4.825620 

C -2.377610 -0.962621 5.093484 

H -1.387972 -2.698751 4.287544 

H -3.533165 0.781884 5.601768 

C -3.554073 -0.726124 -2.538390 

C -3.858606 0.182158 -3.563709 

C -2.648828 -1.760152 -2.823165 

C -3.278047 0.068312 -4.825620 

C -2.070277 -1.880528 -4.087103 

C -2.377610 -0.962621 -5.093484 

H -3.533165 0.781884 -5.601768 

H -1.387972 -2.698751 -4.287544 

C -4.216121 -0.633552 1.205268 

C -4.216121 -0.633552 -1.205268 

C 2.405878 -2.714855 2.538390 

C 2.848750 -1.413877 2.823165 

C 1.771550 -3.432730 3.563709 

C 2.663724 -0.852649 4.087103 

C 1.579863 -2.873028 4.825620 

C 2.022459 -1.577760 5.093484 

H 3.031173 0.147356 4.287544 

H 1.089451 -3.450752 5.601768 

C 2.405878 -2.714855 -2.538390 

C 1.771550 -3.432730 -3.563709 

C 2.848750 -1.413877 -2.823165 

C 1.579863 -2.873028 -4.825620 

C 2.663724 -0.852649 -4.087103 

C 2.022459 -1.577760 -5.093484 

H 1.089451 -3.450752 -5.601768 

H 3.031173 0.147356 -4.287544 

C 2.656732 -3.334492 1.205268 

C 2.656732 -3.334492 -1.205268 



H 1.887857 -1.144953 -6.078574 

H -1.935487 -1.062455 -6.078574 

H 0.047630 2.207409 -6.078574 

H 3.134321 3.445946 -3.361833 

H -0.943763 3.340093 -2.053867 

H -4.551437 0.991429 -3.361833 

H -2.420724 -2.487369 -2.053867 

H 1.417116 -4.437375 -3.361833 

H 3.364487 -0.852724 -2.053867 

H 0.047630 2.207409 6.078574 

H 1.887857 -1.144953 6.078574 

H -1.935487 -1.062455 6.078574 

H -4.551437 0.991429 3.361833 

H 1.417116 -4.437375 3.361833 

H -2.420724 -2.487369 2.053867 

H 3.364487 -0.852724 2.053867 

H 3.134321 3.445946 3.361833 

H -0.943763 3.340093 2.053867 
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