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Table E1 Absolute (SCF, SCF + ZP) and relative (SCF + ZP) energies of  lithionaphthylamide isomers (6-31G* basis set18 at RHF level, Figure E1).
	—————————————————————————————————————

	Structure
	SCF Energy

(Har.)
	SCF + ZP Energy

(Har.)
	Relative Energy

(kcal mol–1)

	—————————————————————————————————————

	4a
	–445.258926
	–445.094316
	0.0

	4b
	–445.257971
	–445.093610
	+0.4

	4c
	–445.237630
	–445.072038
	+14.0

	4d
	–445.235460
	–445.069464
	+15.6

	4e
	–445.209605
	–445.045233
	+30.8

	—————————————————————————————————————


Table E2 Absolute and relative energies of dilithionaphthylamide (Figure E2).
	—————————————————————————————————————

	Structure
	SCF Energy

(Har.)
	SCF + ZP Energy

(Har.)
	Relative Energy

(kcal mol–1)

	—————————————————————————————————————

	5a
	–452.150657
	–451.996326
	0.0

	5b
	–452.132221
	–451.977381
	+11.9

	5c
	–452.114400
	–451.961082
	+22.1

	5d
	–452.080302
	–451.927951
	+42.9

	—————————————————————————————————————


Table E3 Absolute and relative energies of monomeric dilithionaphthylamide complexes incorporating mono-, bis- and tris-coordination of each Li centre by Me2O (SCF energy for Me2O = –154.064745 Har. and SCF + ZP energy for Me2O = –153.978599 Har., 6a-f, Figure E3).
	——————————————————————————————————————————————————————————

	Structure
	SCF Energy (Har.)
	SCF + ZP Energy

(Har.)
	Relative Energy

(kcal mol–1)
	Hsolv (kcal mol–1)
	Hsolv/n (kcal mol–1)

	——————————————————————————————————————————————————————————

	6a
	–760.338566
	–760.008811
	+0.0
	–34.7
	–17.3

	6b
	–760.305558
	–759.976770
	+20.1
	–36.7
	–18.4

	
	
	
	
	
	

	6c
	–1068.498641
	–1067.993446
	+0.0
	–51.9
	–13.0

	6d
	–1068.473744
	–1067.969233
	+15.2
	–58.8
	–14.7

	
	
	
	
	
	

	6e
	–1376.614142
	–1375.933822
	0.0
	–63.5
	–10.6

	6f
	–1376.607012
	–1375.926080
	+4.5
	–36.5
	–6.1

	——————————————————————————————————————————————————————————


Table E4 Absolute and relative energies for (1-naphthylamine)-LiH complexes (7a-c) and transition states (8a/b) for N-lithiation (Figure E4).  awrt 1-naphthylamine + LiH (SCF energy = –438.380813 Har. and –7.980868 Har., respectively and SCF + ZP energy = –438.204284 Har. and –7.977643 Har., respectively).
	—————————————————————————————————————

	Structure
	SCF Energy

(Har.)
	SCF + ZP Energy

(Har.)
	Relative Energy

(kcal mol–1)a

	—————————————————————————————————————

	7a
	–446.346306
	–446.213466
	–19.8

	7b
	–446.387622
	–446.205753
	–15.0

	7c
	–446.384987
	–446.203246
	–13.4

	
	
	
	

	8a
	–446.349398
	–446.171382
	+6.6

	8b
	–446.351814
	–446.173248
	+5.4

	—————————————————————————————————————


Table E5 Absolute and relative energies for (N-lithio-1-naphthylamide)-LiH complexes (Figure E5).  awrt reactants.
	—————————————————————————————————————

	Structure
	SCF Energy

(Har.)
	SCF + ZP Energy

(Har.)
	Relative Energy

(kcal mol–1)a

	—————————————————————————————————————

	4b·LiH
	–453.321456
	–453.149009
	–48.7

	4a·LiH
	–453.320295
	–453.147999
	–47.7

	9a
	–453.315102
	–453.143078
	–45.1

	9b
	–453.314162
	–453.142215
	–44.5

	—————————————————————————————————————


Table E6 Absolute and relative energies (Figure E6) for transition states which precede the N- and Cperi-lithiation of N-lithio-1-naphthamide.  awrt reactants.  bwrt 4b·LiH.  cwrt 4a·LiH.
	—————————————————————————————————————

	Structure
	SCF Energy (Har.)
	SCF + ZP Energy (Har.)
	Relative Energy

(kcal mol–1)a
	Relative Energy (kcal mol–1)

	—————————————————————————————————————

	10a
	–453.246575
	–453.078267
	–4.4
	+44.4b

	10b
	–453.215539
	–453.048933
	+14.4
	+62.2c

	—————————————————————————————————————


Table E7 Absolute and relative energies of lithio-4-methylanilide isomers 11a-e (6-31G* basis set18 at RHF level, Figure E7).
	—————————————————————————————————————

	Structure
	SCF Energy

(Har.)
	SCF + ZP Energy

(Har.)
	Relative Energy

(kcal mol–1)

	—————————————————————————————————————

	11a
	–331.640131
	–331.496783
	0.0

	11b
	–331.637949
	–331.495251
	+1.0

	11c
	–331.618395
	–331.473959
	+14.2

	11d
	–331.595557
	–331.453399
	+27.2

	11e
	–331.593628
	–331.450942
	+28.8

	—————————————————————————————————————


Table E8 Absolute and relative energies of unsolvated dilithio-4-methylanilide monomers 12a-f based on the theoretically optimised monolithiates 11a/b (Figure E8).
	—————————————————————————————————————

	Structure
	SCF Energy

(Har.)
	SCF + ZP Energy

(Har.)
	Relative Energy

(kcal mol–1)

	—————————————————————————————————————

	12a
	–338.514643
	–338.381174
	0.0

	12b
	–338.491232
	–338.358909
	+14.0

	12c
	–338.467158
	–338.336376
	+28.1

	12d
	–338.465047
	–338.333595
	+29.9

	12e
	–338.465038
	–338.333849
	+29.7

	12f
	–338.464269
	–338.333423
	+30.0

	—————————————————————————————————————


Table E9 Relative and absolute energies of monomeric dilithio-4-methylanilide complexes (13a-f) incorporating mono-, bis- and tris 

coordination of each Li centre by Me2O (SCF energy for Me2O = –154.0647454 Har. and SCF+ZPE energy for Me2O = –153.978599 Har.) and 

of dimeric dilithio-4-methylanilide (14a/b, Figures E9 and E10).  awrt 12a + nMe2O.  bwrt 12b + nMe2O.

	——————————————————————————————————————————————————————————

	Structure
	SCF Energy (Har.)
	SCF + ZP Energy

(Har.)
	Relative Energy

(kcal mol–1)
	Hsolv (kcal mol–1)
	Hsolv/n (kcal mol–1)

	——————————————————————————————————————————————————————————

	13a
	–646.701560
	–646.392839
	+0.0
	–34.2a
	–17.1

	13b
	–646.680638
	–646.372862
	+12.5
	–35.6b
	–17.8

	
	
	
	
	
	

	13c
	–954.859855
	–954.859855
	+0.0
	–50.3a
	–12.6

	13d
	–954.846424
	–954.362915
	+8.1
	–56.2b
	–14.1

	
	
	
	
	
	

	13e
	–1262.990174
	–1262.330846
	+0.0
	–63.0a
	–10.5

	13f
	–1262.981136
	–1262.322067
	+5.5
	–43.5b
	–7.2

	
	
	
	
	
	

	14a
	–677.100746
	–676.833462
	+0.0
	–
	–

	14b
	–677.085012
	–676.817839
	+9.8
	–
	–

	——————————————————————————————————————————————————————————


Table E10 Absolute and relative energies (Figure E11) for 4-methylaniline-LiH complexes 

and transition states for N- and Cortho-lithiation.  awrt 4-methylaniline + LiH (SCF energy = 

–324.766970 Har. and –7.980868 Har., respectively and SCF + ZP energy = – 324.610624 

Har. and –7.977643 Har., respectively).
	—————————————————————————————————————

	Structure
	SCF Energy

(Har.)
	SCF + ZP Energy

(Har.)
	Relative Energy

(kcal mol–1)a

	—————————————————————————————————————

	15a
	–332.783396
	–332.622062
	–21.2

	15b
	–332.736955
	–332.580268
	+5.0

	
	
	
	

	16a
	–332.776921
	–332.616191
	–17.5

	16b
	–332.713644
	–332.555987
	+20.3

	—————————————————————————————————————


Table E11 Absolute and relative energies (Figure E12) for 11b·LiH and transition states (17a/b) for subsequent N- and Cortho-lithiation.  awrt reactants.  bwrt 11b·LiH.
	—————————————————————————————————————

	Structure
	SCF Energy (Har.)
	SCF + ZP Energy (Har.)
	Relative Energy

(kcal mol–1)a
	Relative Energy (kcal mol–1)b

	—————————————————————————————————————

	11b·LiH
	–339.706050
	–339.555240
	–50.7
	–

	
	
	
	
	

	17a
	–339.611891
	–339.465526
	+6.4
	+56.3

	17b
	–339.597835
	–339.452566
	+13.7
	+64.4

	—————————————————————————————————————


Table E12 Absolute and relative energies (Figure E13) for solvated (N-lithio-1-naphthylamide)-LiH complexes (18a/b) and the corresponding transition states (18c-f) for subsequent N- and Cortho-dilithiation.  awrt (H2O)n·11b (SCF energy = –483.731278 Har. for n = 2 and –559.767672 Har. for n = 3 and SCF + ZP energy = –483.534147 Har. for n = 2 and –559.544054 Har. for n = 3).  bwrt 18a.  cwrt 18b.
	—————————————————————————————————————

	Structure
	SCF Energy (Har.)
	SCF + ZP Energy (Har.)
	Relative Energy

(kcal mol–1)a
	Relative Energy (kcal mol–1)

	—————————————————————————————————————

	18a
	–491.783289
	–491.580101
	–42.9
	–

	18b
	–567.820451
	–567.589898
	–42.8
	–

	
	
	
	
	

	18c
	–491.693950
	–491.493997
	+11.2
	+54.0b

	18d
	–491.685639
	–491.486585
	+15.8
	+58.7b

	
	
	
	
	

	18e
	–567.725127
	–567.499150
	+14.1
	+56.9c

	18f
	–567.723300
	–567.497958
	+14.9
	+57.7c

	—————————————————————————————————————


Table E13 Summary of calculations on 4a-e, 5a-d, 7a-c, 11a-e and 12a-f using the 6-311G** basis set at the DFT level (B3LYP method).  awrt 1-naphthylamine + LiH (absolute energy = –8.086233 Har. and –441.356644 Har., respectively).
	—————————————————————————————————————

	Structure
	Absolute Energy (Har.)
	Relative Energy (kcal mol–1)

	—————————————————————————————————————

	4a
	–448.301034
	+0.7

	4b
	–448.302084
	+0.0

	4c
	–448.272061
	+17.5

	4d
	–448.274218
	+18.8

	4e
	–448.248771
	+33.5

	
	
	

	5a
	–455.252574
	0.0

	5b
	–455.236913
	+9.8

	5c
	–455.223172
	+18.5

	5d
	–455.190708
	+38.8

	
	
	

	7a
	–449.473789
	–19.4a

	7b
	–449.466102
	–14.6a

	7c
	–449.463156
	–12.7a

	
	
	

	11a
	–333.948122
	0.0

	11b
	–333.944234
	+2.4

	11c
	–333.921277
	+16.9

	11d
	–333.908076
	+25.1

	11e
	–333.897824
	+31.6

	
	
	

	12a
	–340.884882
	0.0

	12b
	–340.866918
	+11.3

	12c
	–340.846855
	+23.9

	12d
	–340.837480
	+29.7

	12e
	–340.836205
	+30.5

	12f
	–340.836493
	+30.4

	—————————————————————————————————————


