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L. Plot of k.4 vs [HMPA] for the dehydrobromination of cis-1-bromo-4-tert-
butylcyclohexane 8 (0.004 M) by LDA (0.10 M) in THF (10.0 M) /hexane at -55 °C.
The curve depicts an unweighted least-squares fit to k_, 4 = K[HMPA]" + k’ (k =
48+07x103 kK =1.0+0.7x10% n=1.9 +0.2).

obs

[HMPA] (M) Kobsa1 X 10% (s1) Kobsan X 104 (s1) Kobsa (av) x 104 (s7)
0.00 0.70 + 0.01 0.72 + 0.04 0.71 +0.1

0.10 1.2+0.1 1.8+0.1 15+04

0.20 3.9+0.2 40+0.2 4.39 + 0.07

0.30 72+0.1 71+0.1 7.15+0.07

0.40 9.0+0.1 82+0.1 8.6 +0.6

0.50 13.0+0.2 14.0+0.1 13.5+0.7

0.60 21.0+0.2 19.0 +0.1 20+1

[HMPA] refers to the concentration of free (uncoordinated) HMPA.

S5



30

4 -1
kobsdxlo (s)

[LDA] (M)

IL. Plot of k ;.4 vs [LDA] for the dehydrobromination of cis-1-bromo-4-tert-

butylcyclohexane 8 (0.004 M) in 0.30 M free HMPA /THF (10.0 M) /hexane at -55
°C. The curve depicts an unweighted least-squares fit to k.4 = k[LDA]" + k" (k =

6.7 +0.8x103,k"=4.5+0.3x104 n=0.96 + 0.09).

[LDA] (M) Kobsa1 X 10% (s1) Kobsan X 10% (s1) Kobsa (av) x 104 (s7)
0.05 3.0+0.1 20+0.1 25+0.7

0.10 70+0.1 70+0.1 7.0+0.0

0.15 10.0 +0.1 13.0+0.1 12+2

0.20 15.0+ 0.1 16.0 + 0.1 155+0.7

0.25 17.0+0.1 20.0+0.1 19+2

0.30 20.0+0.2 22.0+0.2 21 +1

0.35 24.0+04 25.0+04 245+ 0.7

S6



K jpoa X 10* (57)

14

12 A

10

0 2 4 6 8 10 12

[THF] (M)

14

III. Plot of k.4 vs [THF] for the dehydrobromination of cis-1-bromo-4-tert-

butylcyclohexane 8 (0.004 M) by 0.10 M LDA in 0.30 M free HMPA /hexane at -55
°C. The curve depicts the result of an unweighted least-squares fit to k.4 =

k[THF] + k' (k=-11+0.1x104 k' =
[THF] (M) kobsdl x 104 (s_l)
25 81+0.1
5.0 71+0.1
75 6.4+02
10.0 72+0.1
11.6 63+02

7.6+ 0.7 x 104)

kobst x 104 (s_l)

91+0.2
54+0.1
54+0.1
71+0.1
7.0 +0.1

S7

kobsd (av) x 10 (S_l)

8.6+0.7
6+1

55+ 0.7
715 +0.1
6.7 +0.5
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IV. Plot of k.4 vs [THF] for the dehydrobromination of cis-1-bromo-4-tert-

butylcyclohexane 8 (0.004 M) by 0.10 M LDA in 1.0 equiv HMPA (no free HMPA)
/hexane at -55 °C. The curve depicts the result of an unweighted least-squares fit
to kg = K[THF] + kK (k =-6.0 + 0.6 x 105, k' = 7.5 + 0.73 x 10-%)

[THF] (M) Kobsa1 X 10° (s) Kobsan X 10° (s1) Kobsa (@v) x 10° (s7)
2.5 70+0.3 74+0.2 72+0.3
5.0 78 +0.1 71+0.1 75+ 0.5
7.5 6.6 +0.2 70+04 6.8 +0.3
10.0 72+0.2 70+0.3 71+0.1
11.8 6.6 +0.2 6.6 +0.2 6.6 +0.0
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V. Plot of k.4 vs [LDA] for the dehydrobromination of cis-1-bromo-4-tert-
butylcyclohexane 8 (0.004 M) in THF (10.0 M)/hexane at 20 °C. The curve
depicts an unweighted least-squares fit to k... = kK[LDA]" (k=2.7 + 0.1 x 104, n =
0.50 + 0.02).

[LDA] (M) kobsd1 x 10% (s1) kobsd2 x 10% (s1) kopsq (@V) x 10% (s1)
0.05 0.50 + 0.01 0.60 + 0.01 0.55 + 0.07

0.10 0.90 + 0.01 0.80 + 0.01 0.85 + 0.07

0.15 1.1+0.1 0.90 + 0.02 1.0+0.1

0.20 1.2+ 0.1 1.1+0.1 1.15 +0.07

0.25 14+0.1 14+0.2 14+0.0

0.30 1.5+0.1 14+0.2 1.45 +0.07

0.35 1.8+0.2 14+0.1 1.6+0.3

0.40 1.6 +0.1 1.8+0.2 1.7+0.6
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VI. Plot of k.4 vs [THF] for the dehydrobromination of cis-1-bromo-4-tert-
butylcyclohexane 8 (0.004 M) by 0.30 M LDA in hexane at 20 °C. The curve
depicts an unweighted least-squares fit to k.4 = K([THF]* + k" (k =1.0 + 0.2 x 10-°,
kK=3.0+03x107, n=22+0.1).

[THF] (M) kobsdl x 104 (s_l) kobst x 104 (s_l) kobsd (av) x 104 (S_l)
2.5 0.08 + 0.01 0.10 + 0.02 0.09 + 0.01
5.0 0.30 + 0.01 0.29 + 0.01 0.30 + 0.01
7.5 0.75 + 0.02 0.75 +0.01 0.75 + 0.02
10.0 1.5+0.1 14+0.1 1.45 +0.07
12.2 22+02 23+01 2.05+0.07

S10



H

0
" Bu LiAH, o OH PBr;

ax-OH:eq-OH=1:6

Br Br
recrystallization
H H
t-Bu t-Bu
ax-Br:eq-Br=7:1 8

VII. Synthesis of cis-1-bromo-4-tert-butylcyclohexane 8

(See Eliel, E. L.; Haber, R. G. J. Org. Chem. 1959, 24, 143.)

TH NMR (400 MHz, CDCl;) 64.70 (1H, m), 2.12 (2H, m), 1.76 (2H, m), 1.60 (4H,
m), 1.04 (1H, m), 0.89 (9H, s); 3C NMR (100 MHz, CDCl;) 655.5, 47.7, 35.3, 32.6,
27.4,21.7.

D

0
LiAID
1-Bu ——>  tBu OH _ PBrs

ax-OH:eq-OH=1:4

Br Br
D recrystallization D
t-Bu t-Bu
8-d;

ax-Br:eq-Br=4:1

VIII. Synthesis of cis-1-bromo-1-deuterio-4-tert-butylcyclohexane 8-d,

(See Eliel, E. L.; Haber, R. G. J. Org. Chem. 1959, 24, 143.)

TH NMR (400 MHz, CDCl;) 62.15 (2H, m), 1.75 (2H, m), 1.61 (4H, m) 1.01 (1H,
m), 0.86 (9H, s); 13C NMR (100 MHz, CDCl;) 647.7, 35.1, 32.6, 27.4, 21.7; MS m/z
163, 140, 124, 82, 57.
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IX. Synthesis of cis-1-bromo-2,2,5,5-tetradeuterio-4-tert-butylcyclohexane 8-d,

4-tert-Butylcyclohexanone 2,2,5,5-d, was prepared by treatment of 4-tert-
butylcyclohexanone (35.0 g, 230 mmol) with D,O (20.0 mL) in the presence of
K,CO; (5.0 g) in toluene (10.0 mL). The mixture was refluxed for 12 h. Toluene
was used to prevent the reaction from crystallizing in the condenser during
reflux. The mixture was extracted with pentane (3 x 20 mL) and dried by
Na,SO,. The solvent was removed in vacuo. Three such treatments were carried
out to give (31.2 g, 87% yield) of the product, which was > 98% deuterated
according to TH NMR and mass spectra.

4-tert-Butylcyclohexanol-2,2,5,5-d, was prepared by treatment of the ketone with
LiAlH, to give (29.0 g, 92% yield) as a mixture. (See Lambert, J. B.; Emblidge, R.
W. and Malany, S. J. Am. Soc. Chem. 1993, 115, 1317.)

cis-1-Bromo-2,2,5,5-tetradeuterio-4-tert-butylcyclohexane: To an oven-dried,
round-bottomed, three-necked 300 mL flask fitted with a thermometer, a septum,
and a mechanical stirrer was added triphenylphosphine (17.5 g, 66.8 mmol ) and
methylene chloride (75.0 mL). Bromine (3.4 mL, 66.8 mmol) was added by
syringe over 10 min to the rapidly stirred mixture. A cold water-bath was used
to keep the reaction mixture between 20 and 30 °C. Solid trans-1- hydroxy-
2,2,5,5-tetradeuterio-4-tert-butylcyclohexane (10.0 g, 63.0 mmol) was added in
one portion. The yellow reaction mixture became homogeneous. The reaction
was complete after 2 h. Ice water (200.0 g) was added and stirring continued for
an additional 1 h to decompose the phosphorus halides. The organic phase was
then washed with water, sodium bicarbonate solution, and brine. The solvent
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was removed under vacuum. The remaining residue was recrystallized four
times from hexane at - 96 °C to give cis-1-bromo-2,2,5,5-tetradeuterio-4-tert-
butylcyclohexane (4.5 g, 30% yield). 'TH NMR (400 MHz, CDCl,) 64.67 (1H, s),
1.61 (4H, m), 1.04 (1H, m), 0.88 (9H, s); 13C NMR (100 MHz, CDCl,) 655.0, 47.6,
32.5,27.4,21.5; MS m/z 143,127, 85, 57.

H
D O D O D
; OH
+Bu I%D LDA +Bu I H L1A1H4 t-Bu I H
D D D
D D D
PBry
Br Br
D D
t-Bu | H H B recrystallization “Bu aH
D D
ax-H:eq-H =4:1 D D
8-d;

X. Synthesis of cis-1-bromo-2,5,5-trideuterio-4-tert-butylcyclohexane 8-d,

8-d, (13.0 g, 82.2 mmol) was treated with LDA (9.0 g, 85.0 mmol) in THF (80.0
mL) at -78 °C for 30 min with stirring. A saturated solution of aqueous NH,Cl

(80.0 mL) was added to the mixture. The aqueous layer was extracted with
pentane (3 x 20 mL). The combined organic layers were dried with MgSO,.

After the solvent was removed, the product was used directly to prepare 1-
bromo-2,5,5-trideuterio-4-tert-butylcyclohexanol and cis and trans-1-bromo-2,5,5-
trideuterio-4-tert-butylcyclohexane with the same procedures described above.
TH NMR (400 MHz, CDCl,) 64.66 (1H, d, ] = 2.8 Hz), 2.11 (1H, m), 1.76 (1H, m),
1.55 (4H, m), 1.03 (1H, m), 0.89 (9H, s); 13C NMR (100 MHz, CDCl,) 655.2, 47.6,
32.6,27.4, 21.5; MS m/z 142, 126, 84, 69, 57.

S13



XI. TH and 3C NMR Spectra:

Br
D
t-Bu pH
b
8d, D
9 8 7 6 5 4 3 2 N ppm
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(b)
H,,. 1] (HZe’HZa) =-15Hz 1] (HZa/HZe) =-15Hz
(k 3] (HZe/HBa) =3 Hz 3] (HZaIHBa) =18 Hz HZ&)
HZe Hza
(c) )

d Br
(d) 5 5
t-Bu | H,, t+-Bu | D
D D
D H

(a) Experimental TH NMR spectrum of 8; (b) Partial simulated spectrum of 8; (c)
Partial experimental spectrum of 8; (d) Partial experimental spectrum of 8-d,.
(H,, and H,, signals of 8-d; are shielded due to deuterium substitution).
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Chemical shift assignments for cis-1-bromo-4-tert-butylcyclohexane (8) are based
on coupling constants determined by spin system simulations (NUMARIT
algorithm, Martin, J. S. and Quirt, A. R. J. Magn. Reson. 1971, 5, 318, as
implemented in SpinWorks 2.3, Marat, Kirk University of Manitoba). The
spectrum of 8 was simulated with the following parameters: chemical shifts
(ppm): H; 4.70 (1H, m); H,, 2.12 (2H, m); H,, 1.76 (2H, m), H,, and H,, 1.60 (4H,
m), H, 1.04 (1H, m); coupling constants (Hz): J(H,, H,,) 2.80, J(H;, H,,) 2.8 Hz;
J(H,,, H,.) -15.00 Hz; J(H,,, H;,) 18.00 Hz; J(H,,, H,,) 3.00 Hz, J(H,,, H;,) 3.20 Hz;
J(H,,., H;.) 3.00 Hz, J(H;,, H,.) -14.00 Hz; J(H,,, H,) 11.11 Hz; J(H,,, H,) 3.20. The

simulated spectrum matches the gross features of the experimental spectrum
well. However, fine couplings were not accurately reproduced and therefore the
above values are considered approximate. The typical coupling constant ranges

of cyclohexane derivatives are 2 -11 to -14; 3 8 to 13; 3] 2 to 6 and 3],

2 to 5 Hz. (Pretsch, E.; Buhlmamf, P. and Affolter, C. Structure qDetermination ofq !
Organic Compounds: Tables of Spectral Data” Springer-Verlag Berlin Heidelberg
2000, p 176 ). H,, and H,, could be unambiguously assigned based on having two
large couplings (*/,4 eq; *Jax,ax) and one large coupling (3], oq), respectively.
Chemical shift assignments of cis-1-bromo-2,5,5-trideuterio-4-tert-

butylcyclohexane 8-d; are based on chemical shift similarity to 8. (0 H; 4.66 (1H,
m), H,, 2.11 (1H, m), H,, 1.76 (1H, m).

ax,eq
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XII Determination Of kobsd(Sa-d3) and kObSd(8b-d3)

A series of oven-dried, argon-flushed 10.0 mL serum vials (10 per rate constant)
titted with stir bars were charged with a stock solution containing 0.10 M LDA,
0.60 M free HMPA, 10.0 M THF, and hexane. The reaction vials were held under
argon at -55.0 + 0.2 °C. The reactions were initiated by adding a mixture of 8a-d,
and 8b-d, (4:1) to reach a final concentration of 0.004 M containing dodecane as a
GC standard. The dehydrobromination was monitored by following the loss of
the mixture of 8a-d; and 8b-d;. The vessels were periodically quenched with
H,O. The quenched aliquots were extracted into hexane and the extracts

analyzed using an auto injecting GC fitted with a 60 meter DB-5 column to
determine the percent conversion. Each sample was purified by flash
chromatography (hexane) and the mixtures were analyzed by TH NMR
spectroscopy to determine the ratio of 8a-d; and 8b-d;. The combination of the
two analytical methods afforded rate constants for the loss of the 8a-d; and 8b-d,
(See page S21).
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XIII. Table of data for Plot XIV?

Time (s)  [8a-ds + 8b-d;] 8a-d,/8b-d,’ [8a-d;] [8b-d,]
0 1.05 4.0 0.84 0.21
300 0.78 3.0 0.59 0.20
600 0.59 24 0.42 0.17
900 0.47 1.8 0.30 0.16

aReaction of a 4:1 mixture of 8a-d; and 8b-d; (0.004 M) with 0.10 M LDA in 0.60 M

free HMPA, 10.0 M THF and hexane at -55 °C relative to a dodecane internal
standard. PRatio was determined by 'H NMR spectroscopy.

1.0

[8-d,]

0 2000 4000 6000 8000

Time (s)

XIV. Plot of [8a-d;] and [8b-d;] vs time fit to the equation [A]/[A,] = a*eobsdt
where [A] = concentration of 8-d, at time, and [A,] = [8-d;] at t =0.
Kopsdga-dz = 0.0015 + 0.0001 (s') and  kpsq(sb-a5 = 0.00027 + 0.00003 (s7)
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XV. Derivation of an expression for k,,/ k.,

eq (D) keq (D)

-Bu\DQ\ / eq(D) -Bu\gﬁ\ / eq(H)

ax(D) ax(D) '/‘
kax(H) kkax(D)
8a-d; 8b-d;

'd[sa'd?:]/dt = (kax(H) + kax(D) + 2keq(D)) [83—613]

Because comparison of 8a-d, and 8a-d,, affords k;/k, = 10, we substitute as
follows:

d[Ba~ds)/ dt = (kg + 0.1k, sy + 02K gy ) 8-y
-d[Ba-ds)/ dt = (11K, gy + 0.2k . 59)[82-d)
Similarly...
-d[8b-d;]/ dt = (keqr) T 2kax(p) T Keq()) [8P-d;]
-d[8b-d3)/dt = k.5 + 02K, + 0.1 Kegr
-d[8b-ds]/dt = (11K + 0.2K ) [8b-d]

By following the loss of each isomer we can obtain the observed rate constants
kObSd(Sa—d3) al’ld kObSd(Sb-d3) SllCh that

Kobsa@a-dz) = 1-1kaxqny + 0.2keqa) 1)
Kobsdb-dz) = 1-Tkeqar T 0.2k, pp (2)
From Section XIV, kps4(sa-az = 0-0015 (), Kopsqisp-az) = 0.00027 (s7)

Solving simultaneous eqs. 1 and 2 affords k., = 0.000050 (s!) and k), = 0.0010
(s1). Therefore, k,,/k.q = 20.

7 rax
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XVLI. Plot of k ;.4 vs [HMPA] for the elimination of (+)-2-exo-bromonorbornane 10
(0.004 M) by 0.10 M LDA in THF (10.0 M)/hexane at 0 °C. The curve depicts an
unweighted least-squares fit to k.4 = \[HMPA]* + k' (k=14 + 0.1 x 103, k' =23
+0.1x104 n=2.0+0.1).

[HMPA] (M) Kobsa1 X 10% (s) Kobsan X 10% (s1) Kobsa (av) x 104 (s7)
0.00 22+0.1 20+0.1 21+0.1
0.10 2.7+0.1 24+0.2 2.6+0.2
0.20 29+0.1 29+0.1 29+0.0
0.30 3.7+0.2 33+0.3 35+0.3
0.40 43+0.2 45+0.1 44+0.1
0.50 5.7+0.1 6.0+0.2 5.9+0.2
0.60 75+0.2 71+0.1 73+0.3

[HMPA] refers to the concentration of free (uncoordinated) HMPA.
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XVII. Plot of k.4 vs [LDA] for the elimination of (+)-2-exo-bromonorbornane 10
(0.004 M) in 0.10 M free HMPA and THF (10.0 M)/hexane at 0 °C. The curve
depicts an unweighted least-squares fit to k... = kK[LDA]" (k=8.2+ 0.5x 104, n =
0.54 + 0.04).

[LDA] (M) Kobsar X 10% (s1) Kobsaz X 10% (s1) kobsa (@v) x 104 (s1)
0.05 1.7 +0.2 1.8 +0.1 1.75 + 0.07

0.10 22+0.1 20+02 21+0.1

0.15 31+0.1 30+02 3.05 + 0.06

0.20 38+0.2 37+0.1 3.75 + 0.07

0.25 37+0.1 35+0.1 36+0.1

0.30 46+0.1 42402 44+03

0.35 48+0.1 47+0.1 4.75 +0.08

0.40 49+0.1 5.0+ 0.2 4.95 +0.07
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XVIIL. Plot of k.4 vs [LDA] for the elimination of (+)-2-exo-bromonorbornane 10
(0.004 M) in 0.50 M free HMPA and THF (10.0 M)/hexane at 0 °C. The curve
depicts an unweighted least-squares fit to k, .y = kK[LDA]* (k=18 +0.2x 103, n =
0.52 + 0.05)

[LDA] (M) kobsdl x 104 (s_l) kobst x 104 (s_l) kobsd (av) x 104 (S_l)
0.05 35+0.1 38+0.2 3.6 +0.2

0.10 6.1 +0.2 57 +0.1 59+ 0.2

0.15 65+0.1 6.9+ 0.1 6.7+02

0.20 6.8+02 69+02 6.85 + 0.07

0.25 7.6+0.1 95+01 9+1

0.30 92402 10.2 + 0.2 9.7 +0.7

0.35 10.0 + 0.2 11.0 + 0.2 105 + 0.7

S24



K pea X 10* 5™
'
Y
He

0 T T T T T T
0 2 4 6 8 10 12 14

[THF] (M)

XIX. Plot of k.4 vs [THF] for the elimination of (+)-2-exo-bromonorbornane 10
(0.004 M) by 0.10 M LDA in 0.50 M free HMPA /hexane at 0 °C. The curve
depicts an unweighted least-squares fit to k.,.q = k\[THF] + k" (k =-5.0 + 0.2 x 10+,
k' =3.5+0.2x104).

[THF] (M) Kobsa1 X 10% (s) Kobsan X 10% (s1) Kobsa (av) x 104 (s7)
2.5 33+0.1 42+0.1 3.8+0.6
5.0 3.1+0.2 34+0.2 34+0.2
7.5 42+0.1 3.6 +0.1 3.6+04
10.0 3.7+0.2 35+0.3 35+0.1
12.2 3.6+0.2 3.8+0.1 3.7+0.1
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XX. Plot of k.4 vs [HMPA] for the elimination of 1-bromocyclooctene 12 (0.004

M) by 0.10 M LDA in THF (10.0 M)/hexane at -10 °C. The curve depicts an
unweighted least-squares fit to k_, .y = ([HMPA]" + k" (k=5.8 + 0.3 x 103, k' = 4.0

+0.1x104 n=14+0.1).

[HMPA] (M)

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70

kobsdl x 104 (S-l)

34+0.1
6.8 +0.1
10.9 + 0.1
161+ 0.2
20.7 + 0.2
26.0 + 0.1
35.0 + 0.2
42.0+02

kobst x 104 (S-l)

33+0.1
6.9 +0.2
10.7 + 0.1
145+ 0.3
21.0 + 0.1
22.0+0.2
32.0+0.3
38.0 + 0.2

Kopsa (aV) x 10% (s1)

3.35 + 0.07
6.85 + 0.07
10.8 + 0.1
153 + 1.1
209 + 0.2
24 +3
34+2
40 +3

[HMPA] refers to the concentration of free (uncoordinated) HMPA.
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XXI. Plot of k.4 vs [LDA] for the elimination of 1-bromocyclooctene 12 (0.004 M)

in 0.50 M free HMPA /THF (10.0 M)/hexane at -10 °C. The curve depicts an
unweighted least-squares fit to k.4 = K([LDA]" (k=9.4 + 0.5 x 103, n = 0.57 + 0.04)

[LDA] (M) Kobsar X 10° (s1) Kobsaz X 10° (s1) kobsa (aV) x 10% ()
0.05 1.75 + 0.01 1.59 + 0.01 1.7+0.1

0.10 26+0.1 22402 24+03

0.15 32+0.1 3.08 + 0.02 3.14 + 0.08

0.20 42+04 37+0.1 40+04

0.25 41+0.1 43+0.1 42+0.1

0.30 46+0.1 4.6+ 0.2 4.6+0.0
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XXIL. Plot of k.4 vs [LDA] for the elimination of 1-bromocyclooctene 12 (0.004

M) in 0.10 M free HMPA /THF (10.0 M)/hexane at -10 °C. The curve depicts an
unweighted least-squares fit to k.4 = K([LDA]" (k =2.7 + 0.2 x 103, n = 0.61 + 0.04)

[LDA] (M) Kobsar X 10% (s1) Kobsaz X 10% (s1) Kopsa (av) x 10% (s)
0.05 45+0.1 44+03 4.45 +0.07

0.10 6.8 +0.2 6.9 +0.1 6.85 + 0.07

0.15 7.9 +0.1 8.6+0.1 83 +0.5

0.20 10.7 + 0.2 10.6 + 0.2 10.7 + 0.07

0.25 13.0 + 0.1 12.8 +0.1 12.9 + 0.1

0.30 131+0.2 124402 12.8 + 0.5
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XXIII. Plot of k.4 vs [THF] for the elimination of 1-bromocyclooctene 12 (0.004
M) by 0.10 M LDA in 0.30 M free HMPA /hexane at -10 °C. The curve depicts an
unweighted least-squares fit to k.4 = K[THF] + k" (k=-4.5+0.1x10°¢,k =19 +
0.1 x 105).

[THF] (M) Kobsa1 X 10% (s1) Kobsan X 10% (s1) Kobsa (av) x 104 (s7)
2.50 1.87 +0.01 1.85 + 0.06 1.86 + 0.01

5.00 1.77 +0.02 1.55 +0.02 1.7+0.2

7.50 1.44 +0.01 1.41 +0.01 1.43 +0.02

10.0 1.61 +0.02 1.45 +0.03 1.5+0.1

11.6 1.42 +0.02 1.42 +0.03 1.42 +0.00
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XXIV. Plot of k.4 vs [LDA] for the elimination of 1-bromocyclooctene 12 (0.004

M) in THF (10.0 M)/hexane at 0 °C. The curve depicts an unweighted least-
squares fit to k.4 = kK[LDA]" (k=5.0 + 0.2 x 104, n = 0.50 + 0.03)

[LDA] (M) kobsar X 10% (s1) kobsaz X 10% (s1) kobsa (aV) x 10% (s1)
0.05 11+0.1 1.1+ 0.4 1.1 +0.0

0.10 15+0.2 1.6+0.2 1.55 + 0.07

0.15 20+04 20+0.1 20+0.0

0.20 23+02 24+02 2.35 +0.07

0.25 24+0.1 26+0.1 25+0.1

0.30 29+0.2 28+0.1 2.85 + 0.07

0.35 28+0.2 29+04 2.85 + 0.07
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XXV. Plot of k.4 vs [THF] for the elimination of 1-bromocyclooctene 12 (0.004
M) by 0.10 M LDA in hexane at 0 °C. The curve depicts an unweighted least-
squares fit to k .4 = kK[THF]"+ k" (k=18 +0.2x10%,k'=3.6 + 02x10°%, n=0.93 +
0.05).

[THF] (M) kobsdl x 104 (s_l) kobst x 104 (s_l) kobsd (av) x 104 (S_l)
25 0.50 + 0.01 0.40 + 0.01 0.45 + 0.07

5.0 0.90 + 0.02 0.80 + 0.02 0.85 + 0.07

75 1.4 +0.1 12+0.1 13+0.1

10.0 1.5+0.2 1.6+0.1 1.55 +0.07

12.2 20+02 20+01 2.0 +0.0
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XXVLI. Bibliography of Triple Ions

Triple ions--lithium ‘ate” complexes of general structure XoLi-/ /+Li--were
tirst mentioned by Fuoss more than 70 years ago.rf1 They appear prominently in
the literature of inorganic salts (electrolytes).rf2 The first mention of triple ions
in the context of organolithium chemistry appears to have been by Wittig in
1951.r¢f3 Many carbanion-based triple ions have been observed and discussed
subsequently.ref4> Of particular interest are triple ions derived from N-lithiated

speciesrf45 and those based on the +Li(HMPA)4 counterion.ref6
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