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A short history for BuLli

n-Butyllithium was first prepared in 1949

It was not commercial available until 1970s.
The industry found it can polymerize isoprene
stereospecifically.

N et ]L/—</—<1

tert-Butyllithium was first prepared in 1974
Novis Smith Jr, W. J. Organomet. Chem. 1974, 82, 1.
All the alkyllithium can deprotonize

the THF or ether at r.t and has the potential to
Catch the fire in the presence of air!!
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What is the most powerful synthetic tool?

Price: nBuLi 800ml| 2.5M $50
$25/mol

_ . _ _ leq BuLi vs 1%Pd(OAc)2 vs 0.02% Rh
High reactivity, require set up skills

TON requirement: 100 vs 5000
Pd(OAc)2 $2352/mol

Ligand price:
TMEDA VS Pyridine ligand
Highly chemo selective, No skills HPMA VS  Phosphine ligand

(-)-Sparteine VS  Segphos
[Rh(coe)2Cl]2 $143500/mol

DG DG DG
e nBuLi Pd(OAc), .
Seldom used for substrate synthesis \© T © T ©/

Which route i1s more Practical?
Maybe still is BuLi at this stage
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Migratory insertion with alkene and alkyne

Li

-Buli (2 eq), —78 °C NN 20°C

pentane:EiO (3:2)
(6) (4) (5)

W. F. Bailey, J. J. Patricia, V. C. DelGobbo, R. M. Jarret and P. J. Okarma, J. Org. Chem.,1984,50,

1999
—/\/\ R
R——— [ r-BuLi(2.2eq),-78 °C 1.25°C L
pentane:Et,O (3:2) 2. EX [>_<
E

R = Ph, Bu EX = D,0. CO,. DME ec.
(20) E = D. CO,H, CHO, etc.
57-96%
* ]
cR—— T . —<
(19) Li

Bailey, W. F.; Ovaska, T. V.; Leipert, T. K. Tetrahedron Lett. 1989, 30, 3901.
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Migratory insertion with Alkyne

Bu Bu H
F
-BuLi(2.2eq).-78 °C  1.20°C, 1 h
pentane:Et,O (3:2) - 2. MeOH -
I
(21) (22) 75%
Ph — —
Li Ph Ph

| = | e —

(17) (18)

Bailey, W. F.; Ovaska, T. V.; Leipert, T. K. Tetrahedron Lett. 1989, 30, 3901.
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Anionic or radical ?

Li
Li
THF, 0 °C
/
H

(10 i12) dor.=3501
JBrCHZCHZBr
Br -
BuiSnH, AIBN
@/\/ Toluene, reﬂux._ {@\/\/]
(23
! +
H
(24) 1:1 (25)

A. R. Chamberlin and S. H. Bloom, Tetrahedron Lett.,1986, 27, 551
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Anionic or radical ?

Ratio (organolithium Ratio (radical
Starting cyclization) ¢ cyclization)?
material cis-Product trans-Product cisltrans cisltrans
d 1:10 1118
I ‘i
/5/\ /é d 10:1 2.5:1
I
|

“ Conditions: 1) t-BuLi (2 eq), pentane: Et;O, =78 °C; 2) TMEDA (2.2 eq), —78°C: 3) =78 to 20°C; 4) MeOH.
b Conditions: Bu3SnH, benzene, 80°C.

W. F. Bailey, A. D. Khanolkar, K. Gavaskar, T. V. Ovaska, K. Rossi, Y. Thiel and K. B. Wiberg, J.Am.
Chem. Soc.,1991, 113, 5720 3
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Enantioselective Version

) S-exo-trig
s-Bulii (1.5 eq). Etz0O sva addition

- = A H --H
—78 "C, {—)-sparteine (1.5 eq) eplmerization

/ V4 . Ph OCby

Ph OChy 0 Ph i 0Chby g
1
3 )L J( 3
%\./ inversion | ECI

N H -H
ij Ph— OCby

E
(38) 38-51%
E = 5nBus, SiR4, etc.
=067 de

D. Hoppe, F. Hintze and P. Tebben, Angew. Chem., Int. Ed. 1990., 29, 1422
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Novel regio-selectivity

B Li----0Li | 0 O
2.2 n-BuLi 1. CO;
P N oH - -
THF,0°C,3h Ph =18 °Ctor.L
Bu

(J9E) (40) (41)
67%, dr 98:2
lMeI
Me

Ph/'\‘/\DH

Bu

(42)
66%, dr 98:2

Muck-Lichtenfeld, C.; Ahlbrecht, H. Tetrahedron 1996, 52, 10025. T
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Novel regio-selectivity

Ph Ph OH
PhM OH  RLi/hexane \I/\l RX \/I\/

(—)-sparteine S . =50 °C :
0°C. 1 h i Li DLI_ R
[39E] solvent [45]

hexane: (S)-(46) R =n-Bu, R=H, 81%, 78% ee

cumene: (5)-(46) R =n-Bu, R=H, 82%, 80% ee
(47) R =5-Bu, R=H, 65%, 72% ee
(48) R = n-Bu, R =PhS, 61%, 83% ee
(49) R = n-Bu, R = Me, 63%, 82% ee

SCHEME 19
i Bu | Bu
l/\/ O BuLifhexane RI“T/I\‘ px X {'v OH
Rl f—;—ifr:ar:e;ne ] LieoLi| -0 R2
(39Z) cumene ) (50) _

(R)-(51) R' = Ph, R> = H, 63%, 70% ece
(532)R'=R2=H, 64%., 0% ee
(53) R! = Ph, R = PhS. 60%. 40% ce

|. Marek, J. Chem. Soc., Perkin Trans. 1999 1, 535 =



THE UNIVERSITY OF

TEXAS WHAT STARTS HERE CHANGES THE WORLD

—— AT AUSTIN——

Novel regio-selectivity

OMe
RZLi
(—)-Sparteine 10 mols === Y N\
T XO Sy
RN Me Hexane, —10°C g H1W
12 R?

13

(1) -10°Ctart
(2) H.O*

R' = i-Pr, Cy, Ph, TMS
HE = n‘ELL GEH‘IEI.

45-70%
Up to 83% ee

Majumdar, S.; de Meijere, A.; Marek, |. Synlett 2002, 2002, 0423. i



THE UNIVERSITY OF

TEXAS WHAT STARTS HERE CHANGES THE WORLD

—— AT AUSTIN ——

Novel regio-selectivity

Ph ITi
i) ME*‘I‘;I N‘Me - -
0 Mezs l,;ﬂequ'u} L oL Ph |"nll'|e
o 1
N
- i -
HI'%’JLH (2) RLi (4.0 equiv), EL,0 R E N Me
~20100°C P2 Me Ph
24 i . |
EX,
~780r0°C
R' = Ph, TMS .
R# = Et, n-Bu, i-Pr, t-Bu, G/
E =H, Me
49-90%
de >95%

up to 96% ee

Brémand, N.; Mangeney, P.; Normant, J. F. Tetrahedron Lett. 2001, 42, 1883. 13
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Deamortization
Na 0 Ny O
MeLi. TMEDA, THF
SHB'LIj_ -78°C (X =0); . Li
r —40 *C (X =NEn) I/
X X
OMe OMe
(243) X =0, NBn - -
[Ex
- X\ 0
[\ g N=[\ E
0 N y
90
1. Me,PhSiLi
2. Mel. 90% OMe
EX = H,0, Mel, PhCHO, etc.
(87) (88) (244) E = H. Me, CH(OH)Ph, etc.
41-80%

A. N. Hulme, S. S. Henry and A. |. Meyers, J. Org. Chem., 1995, 60,1265 . 14
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Deamortization
0 OLi
- Bu t-BuLi (1.3 eq) HMPA = EX
N - - N—Bu-1
k THF, —78 °C —78 °C ‘
Ph
H by
(233 (234)
O E O
E
N—Bu-r + N—Bu
H by H by

. A. Ahmed, J. Clayden and M. Rowley, Tetrahedron Lett.,1998, 39, 6103

15
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“B-Carbon-Elimination”

P _LDBB. 78 °C_ e o
T[-IF hexane Li Li
(49) (50)

]coz

68%

® —
tBu—</_\>—<\6/>—LtBu <:>C:DQH

~Z  3-exo-trig Li B-Carbon-Elimination
Li e
A)

B. Mudryk and T. Cohen, J. Am. Chem. Soc. 1993, 115, 3855
16
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“B-Carbon-Elimination”

I. BuLi

PhS 3. LDBB, 78 °C
HU “‘\.\'_ 3. MEDH
(53) (54) 43% 405
OLi |. LDBB, THF. —78 to 0 °C N
2. H:0 - "
Hex-¢ /'—' OH Z " Hex-c
PhS Hex-¢
(535) (56) 34% IRG
|. LDBB, —78 to —40 °C, OH
THF:hexane
SPh 2 i-PCHO
(51 T5% 8% de
1. LDBB. 78 to —40 °C,
SPh THF:hexane -
2. MeOH -
(52) 7%

B. Mudryk and T. Cohen, J. Am. Chem. Soc. 1993, 115, 3855
F. Chen, B. Mudryk and T. Cohen, Tetrahedron, 1994, 50, 12793 L
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Ny i
ReLi_ 6_._HH B,
- .3 ]

CHCI3 KOtBu
KOtBu DMSO
/’/,
nBuLi (-)-sparteine Hexanes -78°C to r.t. 1h ':,H
CuCN2LiClI THF -78°C 2 more steps
ethyl acrylate, TMSCI -78°C to r.t. 1h

70% dr=8.4:1

Williams, D. R.;: Reeves, J. T. J. Am. Chem. Soc. 2004, 126, 3434.

18
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Cascade Cyclization

Me Ph . Me Ph
BuLi, THF, -78 °C, or Me Ph
+-BuLi, E,0, —30 °C, or 1.20°C (THF or ELO)
SeMe : - Li - ™~
t-BuLi, pentane, 20 °C 2. MeOH
= =
(64) (65)
pentane +
Me, _Ph
(66)

i67)

(68) 88%

A. Krief, B. Kenda, P. Barbeaux and E. Guittet, Tetrahedron, 1994, 50, 7177 £
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Cascade Cyclization

t-BuLi (2 eq), =78 °C
pentane:EL,O (3:2)

I Li
(115)

1. TMEDA, -78 to 20 °C
2. MeOD

Y

(116) 75%

W. F. Bailey and K. Rossi, J. Am. Chem. Soc., 1989, 111, 765

20
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Cascade Cyclization

//\v/\\ M -BuLi (2.2 eq), =78 °C 1.20°C
7z — | -
pentane: Et;O (3:2) 2. MeOH
(269)
// ,//
” i Li i Li ”
Li
(270) 85%

W. F. Bailey and T. V. Ovaska, Chem. Lett.,1993, 819

21
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Cyclobutane synthesis

E E
/,5’ -BuLi (2.2 eq), 78 °C. 1.25°C
pentane’ELO (3:2) 2. MeOH
|
(89} R =Ph, SiMes. Bu (90) R =Ph, 93%
R = SiMe,, 89%
R = Bu, 0%
R R Li
Z T
Li
E R
Z FBuLi(22eq).-78°C  -35°C(R=Ph)  MeOH

-

pentane: Et; 0 (3:2)
I

(91) R = Ph, SiMe;

=50 °C (R = SiMez)

92) R=Ph, 91%
R = SiMe-, 86%

W. F. Bailey and T. V. Ovaska, J. Am. Chem. Soc. 1993, 115, 3080

22
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Unique Advantages

t-BuLi (1.2 eq), =78 *C 1. TMEDA, —78 to 20°C
pentane:Et( (3:2) 2. MeOH
0 O

(107) (*)-cuparene, 76%

BuzSnH. AIBN

(108) 90%

W. F. Bailey and A. D. Khanolkar, Tetrahedron, 1991, 47, 7727 .

23
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Unique Advantages

SPh Li ]
Br
PhSCH-Li LDMAN
Et;0, -78 °C
(180) (181) 82
9% 1. 2 equivalent TMEDA
hexane/ether 9:1
2. vacuum
]r
- 1. warm to r.t. Li
2. MeOH
(184) (183)

46%

A. Krief and P. Barbeaux, Synlett, 1990, 511 . 24
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Unique Advantages

— Me — Me
s-BuLi, THF

. ME 1
SeMe ™ l0oc Li Li
X X

(133)

MeOH

ME«: N Me

(134) 54% >80% de

A. Krief, D. Derouane and W. Dumont, Synlett, 1992, 907.

25
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Intermolecular Reaction with Alkene

R R
‘ Li
RLi, Et,O k
20°C Li TG
/’
G = G

(143) G =Ph, SiMej;

H,0

(144)
R G Yield (%)
Bu Ph 71 (transicis =2.2:1)
Bu SiMe; 75

Hex SiMe; 71

X. Wei and R. J. K. Taylor, Tetrahedron Lett., 1997, 38, 6467.

26
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Intermolecular Reaction with Alkene

Ph~ Me Ph
~ _§eMe BuLi, THF
—78 °C

CHI —_— CH;
THF, —78 to 20 °C

- —_—

Li

(148)

pp EBOTHF(3:)  MeOH
+ N\ - »
Li 20 °C

(152) 34%

A. Krief and P. Barbeaux, Synlett, 1990, 511.

27
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Allylic C-H Functionalization

n 1. -BuOK, n-Buli.
=50 °C, THF
P

2. LiBr Li
PhS 3. reflux PhS Tﬁ_:)
X =
(218) (219) (220)
n=1,2

HO

CH; 1. --BuOK, n-BuLi, ’,CH3
HO / (> 2 equivalents), THF NH;NH;
—-50°C. 2h H,0;
2.LiBr.rt. 2 h Cu{DAC),

PhS /% /1L\ AN

(222) (223) (224) (221)

S. J. Lange, J. W. Sibert, C. L. Stern, A. G. M. Barret and B. M. Hoffmann, Tetrahedron, 1990, 51

8175
28
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Directly deprotonation with Allene

A A

= I +-BuLi (1 eq). hexane:TMEDA, 7810 0 °C
2.D,0 S _D
X
SiMes SiMes
(366) )\ )\ (367) 65%
Li ~ _ Li
X
SiMe; SiMe;
(368)
SCHEME 96

G. Wu, F. E. Cederbaum and E. Negishi, Tetrahedron Lett., 1990, 31, 493.

29
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Lithium type Enyne metathesis

M t-BuLi (2 eq). 78 or —100°C  TMEDA (for R = Alk)
pentane:Et,O ] 0 °C (for R = Ar or SiMe;) B

24 °C (for R = Alk)

-,
R\/\/K—} Cﬁ

(370) (51-97%)

-BuLi(Z eq). 78 to 0 °C H,0 180 °C

pentane:Et;O CgHg

W. F. Bailey, N. M. Wachter-Jurcsak, M. R. Pineau, T. V. Ovaska, R. R. Warren and C. E. Lewis,

J. Org. Chem., 1996, 61, 8216.
30
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Lithium catalyzed Atom Transfer

C'f + py _Solent H0
I temp

1 fime

products, % yield b

i
temp, time, Cf O/\ dimers ©
entry  RLi solvent h |
1 4

°C

1 Meli Et,0 22 21 3 5 80 3
2 Et,0 a5 85 15 2 14 62 3
3 MTBE 55 025 7 2 13 67 9
. n-CgHyp - 22 05 5 1 20 53 8
TMEDA d
5 THF 22 025 16 2 62e
6  PhLi Et,0 02 24 54 2 18 34 2
7 mCsHi—EO 5y 2 1 1 87 2
(9:1 by vol)
8 mCsHiz—EO 55, 49 4 1 2 86 1
{50:1 by vol)
9 mCsHi2-ELO 55 5 9 1 4 86
(9:1 by val !
10 c-CeHiz=MTBE o6 o5 14 34 55
(9:1 by vol) f
11 c-CeHiz-MTBE o5 5 12 12 75 31

(9:1 by vol) f
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Lithium catalyzed Atom Transfer

Z 10 mol-% PhLi .
</\i n-CsHiz - ELOr O/\
' (9:1 by vol)

22°C, 18 h

NN + R-Li -

2
Li
NN _—
= Li O—/
3

2

i
O =
3
|
Q_/ +  R-Li

4

Bailey, W. F.; Carson, M. W. J. Org. Chem. 1998, 63, 361. -
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Lithium catalyzed Atom Transfer

ﬂCqug Etx,0
U (9 1 by vol)
T O OA + (O
-78 C
3 30 min
MeQOD
D
Kobs = =340+ 170

O

Et,O .
A0+ CHall LI 4 CH=CH; 4+ CHsl
Z | 22°C,5min 7~
5 ~ 100 % 92 %
n-BuzSnH H
<:|/\/°CH3 AIBN d\/oc 3 23 CHyli m
CgHg [ Et,0
80 °C 22°C,26 h
~ 100 % 6 78 %

Bailey, W. F.; Carson, M. W. J. Org. Chem. 1998, 63, 361. -
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B-alkylation of amide

Ph Iﬁll—Pr—i

H
E
0 / (15)
CH:Br. 87%

o - 2 s-BulLi, TI-IF_r Br(CH»)3CHas, 79%
|— r-t =78 °C PhECO? 05%
H

(14) 1. PhACHO Ph
2. warm

- O

Ph
Me

(16)
70%

Lutz, G. P.; Wallin, A. P.; Kerrick, S. T.; Beak, P. J. Org. Chem. 1991, 56, 493
34
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O

B-alkylation of ketone

2.25 eq LDA @)
Me0\©:‘§ then 1.2 eq Etl MeO

o

89%
THF -78°C to r.t

Trost, B. M.; Latimer, L. H. J. Org. Chem. 1977, 42, 3212.

@) 2.0 eq s-BulLi
©/\)‘\N’Me 2.7 eq (-)-sparteine
H

>

.Me
N
THF -78°C
then 1.1eq n-Bul
N

yield =77%
H
>

ee = 88%
U

Gallagher, D. J.; Du, H.; Long, S. A.; Beak, P. J. Am. Chem. Soc. 1996, 118, 11391.

35
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B-alkylation of ketone

nBu O
Sp AU THF r.t. 7h
— O O (EX=BuCl)
then E-X

1.0 eq 3.0 eq 100%
B B Ph

O S
“Li EX=
. sas sl
9 Ph
S

100%

Nudelman, N. S.; Garcia, G. V.; Schulz, H. G. J. Org. Chem. 1998, 63, 5730.
36
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Lithium mediated Catellani Reaction

E
F 1
t-BuLi (3.2 eq). —78 °C 1. THF EX
pentane:Et; O (4:1) 2.20°C

(280) (281)

EX = H,0, BrCH,CH,Br, DMF, etc.
E =H. Br, CHO, etc.

50—77%
F
t-BuLi (3.2 eq), —78 Gl?_ 1. THF R ‘ \\
pentane:E6O (4:1)  2.20°C €
no 3EX EX — H,0. BrCH,CH,Br, CICO,EL, etc.
(282)n=1.3 (283) E = H. Br. CO,Et, etc.

21-45%

Bailey, W. F.; Longstaff, S. C. J. Org. Chem. 1998, 63, 432.
37
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Lithium mediated Catellani Reaction

R
/-\ E
RLi (3 eq) _ EX

MTBE, 20 °C
\/

EX =H,0, Me;SiCl
(335) (336) E =H, SiMe;,
R = Bu, Ph, t-Bu
(20-51%)

: k/ij_//

Bailey, W. F.; Longstaff, S. C. Tetrahedron Lett. 1999, 40, 6899.

N

4

38
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Lithium mediated Catellani Reaction

E

F
O: -BuLi (3.5 eq) EX N\ forR =allyl, DIBAL-H
B - - :
N /\W " TTHF, 11010 20°C [NiClo(dppp)] cat.
|
R

N
§

R

EX = BrCH,CH-»Br, CICO-Et,
Buz5nCl, etc.

(378) R =Me, allyl (379) E = Br. CO,Et. SnBua, etc. E
(46-T75%)
‘ N
H
B | E E
S X
X_Y \ YH
o —_——— —_—
N
| N N
R \ \
L i R R
(380) (381) E = Br, CO;Et, SnBus, etc.

X-YH = CH-NMe-,, C(OH)(CO-Et»)- etc.

Barluenga, J.; Fafianas, F. J.; Sanz, R.; Fernandez, Y. Chem. Eur. J. 2002, 8, 2034. ;4
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Lithium mediated Catellani Reaction

F
Br E
1. +-BuLi (3.5 eq). THF, —110 to 20 °C
X 2. EX - ‘
x

EX = BrCH,CH;Br, BusSnCl,
Ph,S,, etc.
(382) X=NR. O, S (383) E = Br, SnBus. SPh, etc.
B ] (50-81%)

o
- X

Barluenga, J.; Fafanas, F. J.; Sanz, R.; Fernandez, Y. Chem. Eur. J. 2002, 8, 2034.
40
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Lithium mediated C-C activation

14.0 eq Li Me OHMe
10 mol % DTBB
X X THF r.t. 2h o
Z = then Electrophile HO O
0°C 30min
Li(-D Me Me
DTBB= (Bu Q \@/ tBu 54%

Lillo, V. J.; Gomez, C.; Yus, M. Tetrahedron Lett.

—

Ph Ph Ph Ph Ph Ph
5 6 8
[ i, i
OH OH
x X X
T ﬁf
Ph Ph Ph Fh Ph Ph
an 10 9

Lillo, V. J.; Gomez, C.; Yus, M. Tetrahedron Lett.

(E= 3-pentanone)

2009, 50, 2266.
Li

1i
Ph”” ~Ph

X

X

Ph™ "Ph
gl

2008, 49, 5182.
41
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Halogen dance reaction-Discovery

NaNH,,

. Br Br
lig. NH,
Br/@\ar - /Z_\S\ - N\ Aryne pathway was
Br s Br S Br
ruled out very soon.
1 2 35% 3 6%

A. Vaitiekunas and F. F. Nord, Nature, 1951, 168, 875-876

H base Br
D=

jLDA
Li Br Br
(Do D =

Schnurch, M.; Spina, M.; Khan, A. F.; Mihovilovic, M.
D.; Stanetty, P. Chem. Soc. Rev. 2007, 36, 1046.
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Halogen dance reaction-mechanism

@ /@\ ﬁ;/ Adding
| KBr or K

430.1% 5 28.5% 6 11.7% Doesn't
Change
Br Br Rate or
o /@\ /@\ product
4 + + contribution
I I Br Br
7 3.9% 8 traces

1) CeHsNHK in lig. NHs, reflux, 30 min.

C. E. Moyer, Jr. and J. F. Bunnett, J. Am. Chem. Soc., 1963, 85, 1891-1893.
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Halogen dance reaction-mechanism

OEt
. 1) CeHsNHK in lig. NHs, reflux, 30 min.
NN\
| / M. J. Pieterse and H. J. den Hertog,
Recl. Trav. Chim. Pays-Bas,1962, 81,
855-863
S.M
OEt
OEt OEt OEt Br I \e/\
~
c% | N Brfﬁ/Br — Brjﬁl . Et0” "N o
5 S >~ B B B
Et0” N Et0” N Et0” "N rjl\)ﬁ/ ' o i
10 11 OEt 13 Et0” N7 Et0” N7
l = OEt Product
EtO N/ NH, Cataylst! Br | B
OEt OEt OEt Et07 N7
Br i) H*
> G/ N m)base
_ |
EtO N -
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Halogen dance reaction-mechanism

ST

L| i
/(Lm A 7 ta t Net reaction:
)\ _Piv IN i
r f B\N "

s° N  Piv LDA Br

N Piv
B—NH —> | >N
"()‘\ o I)\ o Br£8>_ Li S>— Li

a
(B\N,pw X
2 fx
_— Br/()* I)\ P

P. Stanetty, M. Schnurch, K. Mereiter and M. D. Mihovilovic, J. Org. Chem., 2005, 70, 567-574
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Halogen dance reaction-mechanism
Il\/j rDTIE e:uli'ur (z\;[ .

25 Net reaction:
Li
Br
I Br
Q [lj @ S\ 05eq BuLi
N N Z »
24

X 26 :; ° N~ CI
50% 50%
Br
HL‘ [LTE" Due to the Metal halogen exchange
NT el e Initiated “catalytic cycle”
28 The theoretical yield can only
reach 50%

Br Br
Br i
X > meon  _AD
| | — |
—~ - .
N Cl M Cl N cl
24 29 30

M. Mallet and G. Queguiner, Tetrahedron, 1979, 35, 1625-1631. -
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Halogen dance reaction-mechanism

31

\

Br
E’@\Li
34

X Br
B

Br . Br
36 35 32

Br
3
Br s Br
33

Br Br Br
LDA slow E*
3, 2= 03,5
s Br Li s Br E s Br
3a

1.Excess of Aryl halide is critical

2.all the reactions were the
Thermodynamics control.

3.The possible way to change the
Selectivity is the base.

HD Promotion

HD Prevention

Low temperatures

No excess of base

Addition of base to the halide
THF

Slow reacting electrophile

High temperatures

Excess of base

Addition of halide to the base
THP

Fast reacting electrophile -
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Halogen dance on the Benzene
o o Er\@ Br Bréﬂr Brj:j[ Br
?\Er C; Br Br y Br "

1 I Li

F F F F F F F F
— —_— —_— \@

Li I I

51a 51b

Br Br Li
Cl_z~_Cl Cl_~-Cl Cl._~_-Cl Cl._~~_Cl
] — o — - | - - | ‘
= =L “Br = "Br

52a 52b

T. Rausis, M. Schlosser, Eur. J. Org. Chem. 2002, 3351 — 4458.
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Halogen dance on the Benzene

1 ]
Y -0
I 1 T
F Li F
49a \\ Li
-0
| | . F [ r
oy e
Li
Li
50a \ . . £ I
[ i _EID/
F;© Fjj/u / 150b
I I
50c

T. Rausis, M. Schlosser, Eur. J. Org. Chem. 2002, 3351 — 4458.
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Halogen dance on the Benzene

LTMF‘ @Er I}CDE
[j “00C ijy HC! [I Real catalyst

38 48%

C{ -75:C CF3
Br

COOH
iyCO
@ = (X o
i) HCI

39 7%

F. Mongin, O. Desponds, M. Schlosser, Tetrahedron Lett. 1996,37, 2767-2770.
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Halogen dance on the Benzene

o~

53a L| 53b Br
. = 0.9 equiv ‘1 CO,
LDA H LiC.Hs z HCI

s iies W< ot

Br

C. Heiss, M. Schlosser, Eur. J. Org. Chem. 2003, 447 — 451
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Halogen dance on the Thiophene

SMe Me LDA
LDA (fast) SMe
/ \ (slow) / \
L™ ~g7 Br -?snc T8°C Br— Ng” L
co, co,

SMe Adding the substrate

To the LDA SMe
/ \ ﬂ
HOOC™ ~g~ "Br Br— Ng~ ~COOH
42 80% 43 41%

E. C. Taylor and D. E. Vogel, J. Org. Chem., 1985, 50, 1002—-1004.
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Halogen dance on the Pyrazole

/Z_{ l-PngCI /Z_( - Mg
~0 CiMg -0
|
PMB PMB
49 50 51
T=-78°C 71% 21%
-78°C-rt : 89%
o : 100%

J. Eskildsen, N. Ostergaard, P. Vedso and M. Begtrup, Tetrahedron, 2002, 58, 7635-7644.
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Halogen dance on the Thiazole

LDA/-75°C _TiPscl N
Br"ks 4 1 Li Br"{S_B\TIP:

LDA /-75°C 0
Br/{inps Li "’k_ﬁ\nps

54a
E =H, CH,, allyl, CH,CH,,

_SL\ HO(CH,),CO,
> ”L TIPS OTMS

54 10-85%
OH

E. L. Stangeland and T. Sammakia, J. Org. Chem., 2004, 69,2381-2385.
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Halogen dance on the Oxazole

Br

N 1. LDA N
2.E
B A — /Zr “‘
r 9] E 0
60 61a-i
Entry E+ E Compd Yield (%)
| H-20 H Hla 60
2 CgHsCHO CgHs(OH) 61b 78
3 TMSCI TMS 6blc 68
4 C2Clg Cl 61d 68
5 Br, Br ble 30
6 BrCH,CH,Br Br ble 11
7 CaBraCly Br ble T6
8 I, | 61f H6
9 DMF CHO blg 58
10 CO» COOH 61h 63
11 Cyclohexanone CegH,nOH 611 69

P. Stanetty, M. Spina and M. D. Mihovilovic, Synlett, 2005, 9,1433-1434..
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Halogen dance on the Indole

= F
\, LTMP A m
N Tl
SiR; 60a SiR 60b SIR:
X X =Br:
m LITMP r l/\ _very siow_ ﬁ I\
F ':l fast
SR, 61 SR

A. Ginanneschi, M. Schlosser, unpublished results, 2002.

57



THE UNIVERSITY OF

TEXAS WHAT STARTS HERE CHANGES THE WORLD

—— AT AUSTIN——

Halogen dance on the Pyridine

/J' F.C F.C
Li-N )U f\/]\ 3 m
+TMED N e
59a
F.C F.C /
\O1 LIDA/THF \(\

cl 2 b

1:1 mlxtu re

Li
of 3-1and 4-1
\FC 1 FC A !
N ) —
N N el N~ cl
59b

F. Cottet, M. Schlosser, unpublished results, 2002-2003
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Halogen dance on the Pyridine

Br Br Li
a_Aoc Ao c_ALC Ol C
| -, - ] - - | - - I -
N N L B N Br
55a | 55b f
Cl Cl Cl Cl
o | Li o | | A I X
| — | - | —
-~ - -~ -
N Cl N Cl N Cl N Cl
56a 56b
Li | [
S o | - L X
. — D
Cl N Cl Cl N Cl Cl N ClI Cl N Cl
57a 57b

E. Marzi, A. Bigi, M. Schlosser, Eur. J. Org. Chem. 2001, 1371-1376.
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Halogen dance on the Pyridine

n-BulLi Br
Br (0.5 equiv) :
L Br
- I + | —_—
Nf B -60°C ~ ~
; N~ TBr N~ "Br
68 69a 68
Br Li OH
Br B
N + N —_— - X r
i) pentanone,
~ ~ -60°C -
N" Br No B ii) H,0 N~ Br
69 70 71

M. Mallet, G. Branger, F. Marsais and G. Queguiner, J. Organomet. Chem., 1990, 328, 319-332.
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Halogen dance on the Pyridine

OiAm Qidm
Br OMe LDA H OMe
| = O | = (Isomerization
then hydrolysis process)
H™ N SoMe yerolys B~ N7 NOMe
(CiAm: OCONiPr,)
! DoM then HD e LDA I N
| s then C.CI I - then ClSiMe | P
N A " N S0iAm 3 N” ~Oiam

Me,Si Ol BuNE -
| — [
I N/ fAm I i

Miller, R. E.; Rantanen,T.; Ogilvie, K. A.; Groth, U.; Snieckus, V. Org. Lett. 2010, 12, 2198-2201.
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Halogen dance on the Pyridine

OMe
LDA, ?B °C |
A
D 88% N*" O
gg NP, g0  NGPr),
Me OMe
M & LDA 78C MeO A
0 BD% N 0
o1 NP, op UED:

93 caerulomycin C

T. Sammakia, E. L. Stangeland and M. C. Withcomb, Org. Lett.,2002, 4, 2385-2388.
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Halogen dance on the Pyridine

Br l} n-Buli, -75°C COOH

A
5,

YMgCI

—>
CF4

MgCl

100% selectivity

M. Marull and M. Schlosser, Eur. J. Org. Chem., 2003, 1576—1588..
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Halogen dance on the Quinoline

| E
F 1. LDA, -75°C F
= | 5 E+ e I
e, S
N N I
156 157
Eniry E+ E Compd Yield (%)
1 H,0 H 157a 95
2 0.0 D 157b 95
3 I2 I 157¢ 98
4 C,Cl, Cl 157d 74
5 Mel Me 157e 65
6 MeCHO MeCH({OH) 157f 79
7 C,HCHO C . H.CH(OH) 157¢ 75
8 HCOE1 CHO 157h 95

Arzel, E.; Rocca, P.; Grellier, P.; Labaeid, M.; Frappier, F.; Guéritte, F.; Gaspard, C.; Marsais, F.;
Godard, A.; Quéguiner, G. J. Med. Chem. 2001, 44, 949.

64



THE UNIVERSITY OF

TEXAS WHAT STARTS HERE CHANGES THE WORLD

—— AT AUSTIN ——

Unusual Halogen dance

OMe OMe
164 165

Furstner, A.; Domostoj, M. M.; Scheiper, B. J. Am. Chem. Soc. 2006, 128, 8087
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Thank you for your attention
Welcome the first year student again
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+BuLi (2 eq), 78 °C

Et;(:pentane
(61)
l. TMEDA, =78 to 20 °C
2. H:0
88%
SeMe Li
BulLi (1.8 eq)
—_—
Ph I 0SO:Ph  THE 78°C__ Ph = 0SO,Ph
Me Me (62)
Ph \vf'r
1
1
Me

(63) B3%, 609 de
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65—78% Li

[ -BuLi(2eq).-78 °C TMEDA

- - —_— - H
pentane:Et,O (3:2) —78to0°C
Li
(120) (121)
EX
¥
H
(122)

EX = CO,, BrfCH,CH-Br. etc.
E=CO-H. Br, etc.
65-81%
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COR
c
—_—
81%
16; R = OEt (dr = 8.4:1) 18
b, 82% [, 47. R = SePh

@ Conditions: (a) n-BuLi, (—)-sparteine, hexanes, —78 °C to room
temperature, 1 h; CuCN-2 LiCl, THF, —78 °C; ethyl acrylate, TMSCI, —78
°C to room temperature. (b) i. LiOH, THF/H,O; ii. N-(phenylselenyl)phthal-
imide, n-BusP, THF. (c¢) n-BusSnH, AIBN, PhH, reflux.
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LDA e
@‘Br — U’@\Er _— Er"@‘ﬂr
3 Ja 3 1
LDA
Li

Br’Q‘U Y ar/gﬁ‘ar Y s
a0
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