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The following tables list the geometries of various AIJ'(-HQ)n and Al_Hfo_"(Hz)n_l, n = 2-4, stationary
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Suppleme.'ntar"y. material

~ points optimized at the MP2/aug-cc-pVTZ level of theory. The results are presented interms of

SUPPLEMENTARY MATERIAL

Cartesian coordinates of all atoms in units of Angstroms. +« RE CE IVED
| | B Eﬁ 609 | |
Table 1. Optimized geometries for Al*(Hp), and AIH3(Hp), .
| X _ | Y -T\.j,,i_ ﬁ»f:;..»~%" \-*N_\\/
EIeétrost_atic Compléx - r
Al 0.000000 0.592017 . . 0.000000
H 1.305943 -2.102533 0.000000
H 1.934374 -1.708029 0.000000
H -1.620158 | -1.942831 - 0370954
H -1.620158 -1.942831 10370054
Transition State | ,
Al 0.000000 0.000000 0.359088
H 0.000000 1.260205 0719100
H - 0.000000 0.462845 -1.614972
H 0.000000 -1.260205 -0.719100
H 0.000000 .0.462845 [1.614972
Covalent Molecule _
Al ©0.000000 0.000000 0219224
H 0.000000 1.528579 0.429839
H 10.000000 -1.528579 0.429839
H 0.000000 0.378800 [1.854793
H - -0.000000 -0.378809 -1.854793



© 1999 /Aherig:an Chemical Society, J. Phys. Chem. A, Sharp jp991587a Supporting Info Page 2

A ‘ Table2. Optimized geometﬁes for Al+(I-I2)3 and AlHE(Hz)z _

X Y Z
; Electrostatic Complex
Al 0.000000 0.000000 0.732094
H -0.462770 1.598390 -1.747430
H 0.000000 2.080755 -1.424977
H -1.152862 -1.199966 -1.747430
H -1.801987 -1.040377 -1.424977
H 1.615632 0398425 -1.747430
H 1.801987 -1.040377 -1.424977
Transition State
Al 0.000000 0.439243- 0.000000
H -0.593531 -0.418724 1.270604
' H -0.593531 L0.418724 -1.270604
H -0.807002 1272567 " 0.482740
H -0.807002 -1.272567 -0.482740
" H 1.137665 - -1.437547 0.000000
H 1.663402 -0.890028 0.000000
Covalent Molecule » o
| Al 0.000000 10.000000 0.298655
H ~0.000000 1.522287 0.594547
H 0000000 1522287 0.504547
H -1.387656 0385357 - -1.267903
H 1.387656 -0.385357 -1.267903
H .+1.387656 -0.385357 -1.267903
H 1.387656 0.385357 15967903
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- Table 3. Optimized geometry for Al"(Hp)a.

X Y y4
E Elecﬁostaﬁc Cbmplex

Al 0.000000 0.756975 0.000000

H 0.248759 -0.953566 2.506142 . -

H -0.287243 -0.510271 2763577

H 0287243 -0.510271 -2.763571

H £ 0.248759 -0.953566 -2.506142 """"'*

H 1.919309 -1.531945 0.000000

H 1.289315 -1.924505 0.000000

H -1.565828 -1.728273 0371192

H

-1.565828 -1.728273 . -0.371192

The following tables list the harmonic frequencies (cm-1) at the various Al"(H,); and
'A1H§(H2)n_1, n = 1-3, stationary points calculated at the MP2/aug-cc-pVTZ level of theory.
Results are presented for per-hydrogenated and per-deuterated species (all with 27Alisotope) with

the group theoretical symmetry of the associated normal mode in parenthesié.

| Table 4. Harmonic frequencies for Al*(Hp) and AlHj and their deuterated analogs.

Electrostatic complex (Czy) Transition State (Cs)2 Covalent molecule (Doch)-

per-Hg per-Dy ~per-H» per-Dp per-Hp per-Da
184.2906 (a;) 134.8113 (a) 254.5000i (a') 181.5638i (a") 582.0948 (ty)  425.8109 ()
366.1424 (b))  259.1455 (by) 116.4900 (a') - 83.9264 (') 2084.8597 (gg) 1474.7849 (op)

44484000 (a;) 3146.7035(a;) 1176.1923 (a) 846.4684 (a) 2173.7895 (o) 1590.1588 (ou)

aCalculated at MRCISD/auécE-pVTZ level of theory. .
“&»,*
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Table 5. Harmonic fi reqﬁer;cieé for Al*(Hp); and AIH3(Hp) and their deutefafed analogs.
Electrostatic complex (Cy) Transition Staté (Cay)2 Covalent molecule (D3y)
per-Hp per-Ds per-H | pér—Dj per-Hy " per-Dy
33.4515 (a") ' 23.6734 (2") 1811.6170i(a;) 1306.2005i(a;) 383.7799 (ap) | 271.4777‘ (a7)
97.9971 (a") 70.5724 (a) 771.5546 (ay) 572.5004 (a)) 4706658 (by)  337.1470 (b)
1144904 (a") = 80.9881 (a") 853.9640 (by)  603.7980 (by)  513.7408 (a;)  383.5984 (a))

184.7688 (') .

188.7808 (a')
363.3553 (a")
375.2626 (a)
4445.5498 (a")
4447.0869 (a)

134.0588 (a')
138.6870 (a")
257.1752 (a")
265.6690 (a')
3144.6870 (a)
3145.7740 ()

12203350 (22)
1247.8160 (bp)
1328.6289 (b2)
1699.3047 (aj)
1738.7847 (by)
22362229 (a)

879.5862 (a3) -

888.4574 (by)
963.1555 (by)
1235.5384 (_alj
1271.0283 (by)
1544 8718 (ay)

586.1778 (by)

" 671.2849 (a;)

895.9154 (by)

- 2096.3038 (a;)

2174.0993 (by)

~4230.6004 (ay)

4313569 (by)

e sme—

TR

477.8314 (aj)
634.9747 (b2)
1483.9016 (ay)
1589.8361 (b2)
2992.6547 (aj)
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Electrostanc complex (C3) . Transxtlon‘State (Cs)a

- per-Ha | per-Da ' per—Hz o per-D> per-H2 per—Dz
86.3143 (e)- 61.2664 (¢)  1823.8316i (a') 1296 17631 (a') ‘2:8.1'.'1815 (ap) .'2'03.'3_51"4:(;11)
863143 (¢)  612664(c)  1841765(a")  130.4489 (a") 3354763 (ap) 237.309_‘1%@,,
1059722 (¢) 75,1320 (¢) 3788160 (a) . 281.0468 (a) "'3'7'3;5730'(1)’2) | :264'.3102' (b)
1059722 (e) 7'5.'.1320 © 4658735 (@) 3352461 (@) _.'_465;96,18*(_b2) '33.»‘;?_:?8;,6,5-_.(,.32)'
115.0184 (a) 83.9980 (2)  607.8916 @) »4319841 (@ ‘;167.7_644'(@12) 3372227 (b
168;3656 (@ 1191033 (@ 7979041 (@) 5747195 @ ':i’»_'52f7.-271"9'(51)"‘ 302.8800 (a{u)'
188.3378@ 137.9037 () 8348376 (a)  606.5273 (a'). 598760 »('51) 395.2613 (by)
1912002 ()  137.9037(e) 9252437 (a)  654.6304 (a) 6542074 (by) 456.5552 (by)
1912002 () ~ 140.1917 (a)  1141.2062 (a") 807;_9733 @) - 6772638 (a)  483.1822 (ay)
373.4858 (¢) 2644050 (¢)  1310.9170 (a") 928;0565 @) 9122339 (ay) 6452947 (2)
3734858 () 2644050 () 14439333 (a") 1030.8927 (a%) ©O21.8320 (by) 6547998 (bo)
377.0349 ()  266.9857(a) 17763995 (a) 1265.0829 (a) 20993935 (a;) 1487.0145 (a)
4442.2403 (@) 31423464 (a) 18403461 (a") '1318-2373 (a" 21664203 (b)) 1583.4283 (2
44438334 (¢)  3143.4725 (¢) 1997.2521 () 14133284 (2) 4230.2965 (by) 2992.4362 (by)
4443.8334 (é)" 3143.4725 (e) 4174.6538 (a) 2953.0928 (a) 42357444 (a;) 2996.2'979 (a1)

Table S Harmomc frequenc1es for Al (H2)3 and Ang( H»), and their: deuterated analogs

‘ Covalent molecule (sz)




,4.»

Electrostatxc complex (C3)

per— Hz

‘ per-Dz

65 4466 (a')"‘.: o

80 2030 (a")
81 1239 (a')

' 1199.4968 @

113515 (a)
1153197 @)
121.1706 (a))

1353876 (a")

173.8592 (a")
186.3565 (a')

189.3319 (a")

. 189.9841 (a)

- 194.8260 (a')“

357.6015 (a))

' 357.6503 (a") :’
, )376 0542 @)
384 7123 @)
- 4430.8327 (a1)

44418128 (a)

4450.0495 (a")

4451.7845 (a)

:‘. "8') 8172 (a') ?

87.0234 (a‘)'- .
1964936 (a")

1280864 (")

1327261 (a)

133.9956 (a")
1138.8940 (a")

142.1348 (d) -
253.0159 @)

2533875 (@)
2663009 (a)
2723869 (a")
3140.6432 (a)
3142.0433 (2)
3147.8702 @")

:’ 47 1509 (a')":'f
567416 @)
ssIsT@).
. 71~1‘7 @) - o
0. 5928 @)

3149.0968 (a"):
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