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Mechanism A: Monomer to Monomer
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Mechanism B: Monomer to lon Pair
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Mechanism C: Monomer to Free lon
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Mechanism C: Monomer to Free lon
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Mechanism D: Dimer to Dimer
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Mechanism E: Complexed Dimer to Dimer
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Mechanism F: Complexed Dimer to Monomer

S: solvent
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Mechanism G: Dimer to Monomer
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Mechanism H: Dimer to Free lon
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Mechanism H: Dimer to Free lon
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Mechanism I: Monomer to Dimer
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Toluene/Et;N: Complexed Dimer
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Toluene/Et;N: In situ IR Spectroscopy
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Toluene/Et;N: Mechanism E
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Toluene/£BuOMe: Complexed Dimer
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Toluene/£BuOMae: In situ IR Spectroscopy
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Toluene/BuOMe: Mechanism H
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Toluene/THF: Dimer to Monomer
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Toluene/THF: In situ IR Spectroscopy
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Tquene/THF: Mechanism B and C
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Toluene/THF: 2-Methylcyclohexanone
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Toluene/THF: In situ IR Spectroscopy
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Toluene/THF: Mechanism A
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Toluene/THF: Difference between Substrates
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Toluene/PMDTA: Dimer to Monomer

MezN_\_\

Me->N NMe
TMS 25 K va.s AG?=-7.0 kcaIImoI TMSMezN/v
1 N e~ . ,NMez
— N~ \ /N —_— N Na
s N rws ™S MezN_)
MezN NMe2
NMe2

1) Woltornist, R. A.; Collum, D. B. J. Am. Chem. Soc. 2021, 143, 17452. 2) Woltornist, R. A.; Collum, D. B.J. Org. Chem. 2021, 86, 2406.



Toluene/PMDTA: In situ IR Spectroscopy
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Toluene/PMDTA: Mechanism C
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Toluene/TMEDA: Dimer to Monomer

MezN
MezN‘ NMEZ
; T™MS g, TMS TMS  NMe,
— N~ °N + TMEDA — N=Na- -
/ ‘“Na/ \ = / by NMe2
™S 5 TMS T™S e N\>
Me,N NMe, 2

1) Woltornist, R. A.; Collum, D. B. J. Am. Chem. Soc. 2021, 143, 17452. 2) Woltornist, R. A.; Collum, D. B.J. Org. Chem. 2021, 86, 2406.

34



Toluene/TMEDA: In situ IR Spectroscopy
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Toluene/TMEDA: Mechanism E
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Toluene/PMDTA/TMEDA:
In situ IR Spectroscopy
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Toluene/PMDTA/TMEDA: Mechanism |

[\

MezN\ 'NMez
Na
TMS'V'ezN/7 9 PP o SNwiTMS

r
+ IR
_7 -2PMDTA \ / “NMe,

s’ Me,N Me Me H---N

Me Me

d

—a[ketone] « [TMEDA]?

Woltornist, R. A.; Collum, D. B. J. Am. Chem. Soc. 2021, 143, 17452

38



Contents

1. Introduction
2. Arithmetic Background

3. Analysis of Reaction Kinetics

4. E-Z Selectivity

39



Experimental Procedure

NaHMDS (0.15 M in X M solvent

with toluene cosolvent) )
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ElZ Selectivity

NaHMDS (0.15 M in X M solvent
with toluene cosolvent)

0 _78C, 20 min OTMS OTMS
M;%<Me then TMSCIIEt; (4/1) M;WD M;Ygrwle
Me D D ~78 °C to rt Me Me Me D
0.005 M E z
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1 Et;N 4.00 20:1 1 E
2 t-BuOMe 6.00 10:1 10 H
3 PMDTA 1.50 8:1 15 C
4 TMEDA 1.50 4:1 113 E
5 THF 9.00 1:90 137 BandC
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High Reactivity in TMEDA

Me Me

steric repulsion Me)\")

‘}MezN‘ NMe, e Q

s, TMS ' TMS
MS\ _Nd. /TMS +ketone‘ \ _Na._/
N -~ /7 “~Na”~
s’ N rms ~TMEDA ms’ % Ctms
MezN NMe2 MezN NMGZ
more stable
B [\ 1%
MezN\ 'NMGZ
Na
iPr— 0, SNyTMS o
+TMEDA T L N TMS
Me—/-H Na|_ > Mo N
./ "NMe,
H"';‘l,‘ Me Me
TMS TMS
| NMGZ —

42



Z-Selectivity in THF: E/Z Isomerization
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Z-Selectivity in THF: E/Z Isomerization

NaHMDS
(toluene/THF solution)
(TMS),NH (excess)
o =78 °C, 30 min QTMS
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—Enolate was not isomerised through the medium of proton.

Therefore, enolate might be isomerised via C-Na enolate.
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