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Table S1: Selected geometric parameters for the NaT3 + RCl system

	Distances (Å)

	System
	RCl
	Na-Al
	Na-Cl
	C-Cla
	HO-HCb
	C-Oc

	Adsorption
	n-C4
	
	2.755
	1.870
	2.219
	3.301

	
	iso-C4
	2.941
	2.751
	1.872
	2.241
	3.347

	
	s-C4
	2.941
	2.742
	1.901
	2.275
	3.315

	
	t-C4
	2.948
	2.785
	1.931
	2.623
	4.183

	TS-SN2
	n-C4
	3.036
	2.612
	2.510
	X
	2.059

	
	iso-C4
	3.028
	2.605
	2.558
	X
	2.040

	
	s-C4
	3.058
	2.607
	2.692
	X
	2.216

	TS-E2
	n-C4
	2.880
	2.583
	2.513
	1.394
	X

	
	iso-C4
	2.877
	2.580
	2.544
	1.430
	X

	
	s-C4
	2.876
	2.566
	2.698
	1.480
	X

	
	t-C4
	2.872
	2.572
	2.856
	1.535
	X


a Carbon-chlorine bond.

b Carbon atom which undergoes proton elimination.

c Carbon atom which undergoes SN2 reaction.

Table S2: Calculated CHELG charges 

	System
	Structure
	C*
	Cl
	H**

	Alkylchlorides
	n-butylchloride
	-0.158
	-0.212
	0.118

	
	isobutylchloride
	-0.174
	-0.209
	0.106

	
	s-butylchloride
	0.171
	-0.252
	0.047

	
	t-butylchloride
	0.396
	-0.278
	0,072

	Adsorption
	n-butylchloride
	-0.026 (0,132)a
	-0.283       (-0,071)a
	0.132

(0,014)a

	
	isobutylchloride
	-0.159 (0,015)a
	-0.275 

(-0,067)a
	0.154

(0,048)a

	
	s-butylchloride
	0.273  (0,102)a
	-0.320 

(-0,067)a
	0.067

(0,020)a

	
	t-butylchloride
	0.436  (0,040)a
	-0.346 

(-0,068)a
	0.101

(0,029)a

	T.S.-SN2 (alkoxides)
	n-butylchloride
	0.389 

(0,415)b
	-0.633 

(-0,350)b
	0.032

 (-0,100)b

	
	isobutylchloride
	0.130 

(0,289)b
	-0.659

(-0,384)b
	0.113

 (-0,041)b

	
	s-butylchloride
	0.724 

(0,451)b
	-0.666 

(-0,346)b
	-0.141

 (-0,208)b

	T.S – E2 

(olefin)


	n-butylchloride
	-0.035

   (-0,009)c
	-0.651

 (-0,368)c
	0.311 (0,179)c

	
	isobutylchloride
	-0.171 

(-0,012)c
	-0.655

 (-0,380)c
	0.224 (0,070)c

	
	s-butylchloride
	0.284 

(0,011)c
	-0.704 

(-0,384)c
	0.310 (0,243)c

	
	t-butylchloride
	0.640 

(0,204)c
	-0.747 

(-0,401)c
	0.384 (0,283)c


a Charge variation (adsorption - alkyl chloride)

b Charge variation (TS-SN2 - adsorption)

c Charge variation (TS-E2 - adsorption)

               n-butoxy-T3
	CO
	991.68

	 CH2 BFP
	1218.24

	CH2 BFP
	1252.8


	CH2 BFP
	1284.48

	CH2 W
	1336.32

	CH2 W
	1368

	CH3 W
	1431.36

	CH2 SCISS
	1437.12

	CH2 SCISS
	1440

	CH3 ROCK
	1443.84

	CH3 E CH2 SCISS
	1448.64

	CH3 E CH2 SCISS
	1457.28

	CH2 STR SIM
	2906.88

	CH3 STR SIM
	2913.6

	CH2 ST ASS
	2932.8

	CH2-Osi ST ASS
	2952

	CH2 ST ASS E CH3
	2969.28


1-butene  complex with HT3

	CH2 ROCK
	1248

	CH ROCK
	1270.08

	CH2 WAGG
	1305.6

	CH3 WAGG
	1358.4

	1CH2 WAGG
	1400.64

	2CH2+CH3 WAGG
	1436.16

	CH3 ROCK
	1442.88

	CH3WAG+CH2WAGG
	1451.52

	C=C
	1620.48

	2CH2
	2899.2

	CH3 ROCK
	2916.48

	CH3 ROCK
	2984.64

	CH2 ROCK
	2939.52

	CH3 STR ASS
	2988.48

	1CH2 ASS
	3011.52

	CH
	3023.04

	1CH2
	3097.92

	OH
	3327.36


s-butoxy-T3
	CO
	994.56

	CH2 TWISTING
	1246.08

	CH2 WAGG
	1293.12

	CH2-Osi SCISS
	1328.64

	CH2 WAGG
	1349.76

	CH3t WAG
	1364.16

	1CH3 WAG
	1371.84

	CH ESTIR+BEND
	1430.4

	CH ESTIR+BEND
	1439.04

	CH3 ROCK +WAG
	1446.72

	CH BEND
	1450.56

	CH3t STRE
	2915.52

	CH2 STR SIM
	2932.8

	1CH3 ST SIM
	2935.68

	CH STRE
	2942.4

	CH3 E CH2 ST AS
	2973.12

	CH ST ASS
	2992.32

	CH ST ASS
	2998.08

	1 CH3 ST ASS
	3003.84

	2 CH3 ST ASS
	3023.04


Z-2-butene  complex with HT3

	CH
	1276.8

	CH
	1283.52

	CH3 WAGG
	1367.04

	CH3 WAGG
	1369.92

	CH3 SCISS
	1426.56

	CH3 ROCK
	1436.16

	CH3 ROCK
	1445.76

	C=C
	1650.24

	CH3 ST SIM
	2901.12

	CH3 ST SIM
	2906.88

	CH+CH3 ASS
	2953.92

	CH+CH3 ASS
	2958.72

	CH+CH3 ASS
	2981.76

	CH+CH3 ASS
	2988.48

	CH+CH3 ASS
	3002.88

	CH
	3023.04

	OH
	3281.28


t-butoxy-T3
	CO
	1143

	WAGG
	1356

	WAGG
	1358

	WAGG
	1385

	ROCK
	1413

	TWIST
	1429

	SCISS
	1435

	ROCK
	1446

	ROCK
	1454

	SCISS
	1466

	SIMETR
	2929

	SIMETR
	2936

	SIMETR
	2938

	ASSIM
	2994

	ASSIM
	2995

	ASSIM
	3004

	ASSIM
	3032

	ASSIM
	3036


isobutene  complex with HT3

	CH3 WAGG
	1358.4

	CH3 WAGG
	1368.96

	CH2 SCISS
	1387.2

	CH3 ROCK
	1416.96

	CH3 ROCK
	1426.56

	CH3 ROCK
	1435.2

	CH2+CH3
	1447.68

	C=C
	1624.32

	CH3 ST SIM
	2904.96

	CH3 ST SIM
	2909.76

	CH3 ST ASS
	2957.76

	CH3 ST ASS
	2962.56

	CH3 ST ASS
	2996.16

	CH3 ST ASS
	3010.56

	CH2 SIM
	3016.32

	CH2 ASS
	3098.88

	OH
	3271.68
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Figure S1: Optimized structure of the NaT3 cluster at B3LYP/6-31+G**.
2.373 Å








