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Lithium continued:

Brook Rearrangements: Takeda et. al. Org. Lett. (2000) 1903

More isonitrile chemistry: Ito et. al. JACS (1977) 3532

nBu

N+

C-

LTMP (2 eq)
diglyme,

-78 ¼C!rt; H2O

(85%) N
H

nBu also performed on free OH to make:

N
H

Me

HO

Me

(68%)

and other "tryptophols"

Me

OLi

iPr

O

TBS

TMS

THF,-80¼C!0¼C

(60%)
Me

iPr

O

OTBS

TMS

H

H

mechanism

Ynolates: Murai et. al. JACS (1996) 7634

enables "ketenylation"

TMS
N2

nBuLi,
THF, Hexane

-78 ¡C
TMS

N2

Li

CO

TMS
N+

Li
O

N-
TMS

N N
¥

O
Li

-N2

TMS OLi
"ynolate"

TESOTf
-78 ¼C ! rt

(85%)
¥ O

TES

TMS

Also:From:

O
O O

TMS

O

OTMS

Ph

EtOOC Me
Ph

O

Me
CO2Et

(90%)

(72%)

Lithiated epoxides: Hodgson et. al. Synthesis (2002) 1625

OR

R'

R''

H

Li base O
R

R'

R''

Li

OLi
R

R'

R''

lithiated
epoxide

"-lithiooxy
carbene

1,2-shift of the group cis to Li:

O

Ph Ph

O

Ph

Ph

Li NEt2;
Et2O, #
(70%)

1,2- H shift

Li NEt2;
Et2O, #
(66%)

1,2- Ph shift

Ph
Ph

O

CHOPh

Ph

Transannular C!H insertion:

O

OH
H

H

iPrLi, (!)-sparteine, 
Et2O, -98 ¡C

(77%)
(83% ee)

asymmetric 
desymmetrization

O

OH

(72%)
(71% ee)

sBuLi, (!)-sparteine, 
BF3¥Et2O, Et2O, -90 ¡C

Allylic C!H insertion:Reductive Alkylation:
MeO

O

Me

nBuLi (2.5 eq)
THF, -78 ¡C

(95%)

MeO

OLi

Me

Li
nBu

-LiOMe

OH

Me

nBu

R

R=H

PhLi (2.5 eq)
THF, -78 ¡CR= iPr

MeO

Me

OH

Me
Me

(70%)

Electrophilic Trapping:

OR

R'

R''

H
R"= stabilizing group

Li-Base OR

R'

R''

Li

E+ OR

R'

R''

E

sulfonyl-       CF3-
carbonyl-      SiR3-
oxazolinyl-    Phenyl-
iminyl-

Electrophiles

(Not Shown: cyclopropanation 
on C=C bonds)

zirconacycles     alkyl halides
epoxides            B2pin2
aldehydes          ketones/imines
TMSCl               organo tin

Asymmetric carbolithiation: Bailey et. al. JACS (2000) 6787

Li (!)-sparteine
-78 ¡C!rt

Me

(76%, 42% ee) N N

(!)-sparteine
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Cesium and Rubidium:
What one should know about organocesium and cesium reagents:
- when organic halides/dialkylmercury reagents are treated with cesium/rubidium, 
the corresponding organocesium/rubidium compounds rapidly undergo Wurtz 
coupling (and consequentially are not used often)
- cesium reagents are important for fluorine chemistry and salts of cesium and 
rubidium are used as bases in organic synthesis (nucleophilic addition, HWE, cross 
coupling)
- a few complexes with cesium and rubidium (allyl and cyclopentadienyl) have been 
characterized by X-ray diffraction, but they haven't been utilized synthetically

Things one may not have seen before:

Nucleophilic fluorination: DesMarteau et. al. JOC (1984) 1467

N

F3C
Br2, CsF

(79%)
F3C F

N
Br

must be perfluoroalkyl

h! ,
pyrex

(yield not given)

F3C

F
N CF3

F
N

Acyl fluorides: Tanaka et. al. J. Organomet. Chem. (1987) v. 334, p. 205

I
CsF, CO (150 atm)
(Ph3P)2PdCl2 (6 mol%)
PhH, 150 ¡C

(91%)

O

F
note: LiF, NaF, KF, RbF, 
and CaF2 all inferior to 
CsF

"Si" H bond activation": Corriu et. al. Tetrahed. (1983) 999

Me

O
CsF, HSi(OEt)3
rt, 0.5 hrs

(100%)
Me

OH
note: also reduces 
aldehydes and 
esters

Catalytic CsF: Ahn et. al. Tetrahed. Lett. (1994) 1875

NH

O

O

OEt CsF (10 mol%), 
Si(OEt)4, rt, 10m

(98%)
N

O O

OEt
note: rxn gives only 19% yield 
after 4 days without CsF

Cesium Fluorosulfate in electrophilic fluorination: Stavber et. al. JOC (1987) 919

CsSO4F, MeOH,
rt, 1 hr

OMe OMe

FF

42% 39%

Electrophilic fluorination: Stavber et. al. J. Chem. Soc. Chem. Comm. (1981) 148

OH
CsSO4F, ACN,
BF3 (g), rt

(70-80%)

OH OH

F

F
ratio 6.2: 1

favoring ortho-

Fluoro-destannylation: Hodson et. al. Synlett (1992) 831

N
Ts

Sn(Me)3

CsSO4F, MeOH

(72%) N
Ts

F

Acyl fluorides: Stavber et. al. JOC (1992) 5334

H

O

F

O
CsSO4F (1.1 eq), 
ACN, 35 ¡C, 1.5 hr

(86%)

note: mechanism of the reaction is 
unclear--radical inhibitors were 
introduced (nitrobenzene) that 
inhibited the reaction but did not 
stop it (51% in the presence of 2 eq)

Rubidium salts: Yamaguchi et. al. ACIE (1993) 1176

O

OiPr

O

OiPr

O

N
H

CO2Rb

CHCl3

(40 mol%)

(1.5 eq) O

(91%)
(59% ee)

CO2iPr

CO2iPr

Rubidium in PTC: Jew et. al. JOC (2003) 4514

N
OtBu

O

Me

O

N+

R

Me

Br-

R= 2,3,4-trifluorophenyl

A

1) A (6 mol%), RbOH 
(5 eq), allylBr (5 eq)
toluene, -35 ¡C, 20 hr

2) 1N HCl, THF, rt

H2N
OtBu

O

Me allyl

(87%, 85% ee)
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Beryllium:
Asymmetric reduction of ketones: Giacomelli et. al. JOC (1986)2030

iPr Ph

O

MeMe

H

Be

2

ether, -35 ¡C, 4h iPr Ph

OH

(99% GC yield)
(36% ee)

note: analogous Al 
reagent gave 98% yield 
and 90% ee

MeMe

H

Be
R

O

RS

RL

via:

Beryllium as a Lewis acid: MeCormick et. al. JOC (1980) 2566

OH

Me
Me

BeBr2, Et2O,
rt, 45 hr Me

Me

Br
(95% GC yield)

note: MgBr2 gave 
100% yield by GC 
after only 8 hours

1,2- and 1,4-Addition of organoberyllium: Tet. Lett. (1997) 6295

2 nBuLi + BeCl2 2 LiCl + (Bu)2Be

THF,
rt, 1.5h

cyclohexenone 
(added directly)

HO nBu O

nBu
(78%)

ratio: 99:1
distillation

(Bu)2Be

cyclohexenone 
(salt free)
THF, rt

(54%)

HO nBu O

nBu
ratio: 3:97

possible explanation:
formation of aggregates 
without LiCl leads to 1,4-
addition

Beryllium Borohydride: Robinson et. al. JACS (2012) 9953

N

N

R

R
R = 2,6-diiPrPh

BeCl2,
hexane

(68%)N

N

R

R

Be
Cl

Cl

2 LiBH4,
toluene

(quant.) N

N

R

R

Be

H
H
H

H

B

B

H
H

H
H

Be(BH4)2 was first reported in 1940 but has remained elusive since.  The structure was disputed 
for decades and recently it has become "an intriguing hydrogen storage candidate possessing the 
highest hydrogen capacity (20.8 wt %) of all metal borohydrides." Be(BH4)2 and the TEA adduct 
are pyrophoric, but the NHC ligand allowed for crystallization and characterization for the first time.
Another paper on Be-hydride complexes:  Hill et. al. ACIE (2012) 2098  (Seems most 
are NHC stabilized and are capable of reducing the NHC)

Magnesium:
What one should know about (things I will not cover):
- Grignard reagents adding to obvious things and other boring example of Barbier 
coupling
- generation of Grignard reagents (what transmetallates first, initiators, Wurtz coupling, 
etc.)

Things one may not have seen before:

Hydromagnesiation of alkenes: Cooper et. al. JOC (1962) 3395

Me

nPrMgBr,
TiCl4 (cat)

Me
MgBr HCHO

Me

OH

(45%)

Hydromagnesiation of butadienes with Cp2TiCl2: Urabe et. al. Hydromagnesiation in 
Grignard Reagents -  New Developments (2000) Wiley & Sons

Carbomagnesiation with silyl group stabilization: Yoshida et. al. ACIE (2001) 2337

N

Si
Me2

iPrMgBr, Et2O

(91%)

N

Si
Me2

iPr

MgBr (H on w. up)

Carbomagnesiation with Zr: Takahashi et. al. Tet Lett (1992) 1965

R

1-alkenes

EtMgBr, Cp2ZrCl2,
Cp2Zr

R

EtMgBr

R
MgBr (H)

Et

Carbomagnesiation with Zr: Hoveyda et. al. JACS (1993) 6614

nC9C19

OH

EtMgCl, Cp2ZrCl2 (5 mol %)
Et2O, rt, 12hr; 
then O2 bubbled at 0 ¡C

nC9C19

OH

Et

OH(70%, 95:5 syn:anti)

See also: Carbomagnesiation of alkynes: Snider et. al. Tet. Lett. (1979) 1679
and Nozaki et. al. JACS (1983) 4491

Silylmagnesiation of allenes: Nozaki et. al. Tet Lett (1984) 1163

¥
PhMe2SiMgMe/CuI;
MeI

(77%)

SiMe2Ph

Me

Group 2



Emily CherneyBaran Group Meeting
Block One Metals in Organic Chemistry

Magnesium:
Directed metallation with Mg-amides: Eaton et.al. JACS (1989) 8016

Pr2NiOC

CONiPr2
(TMP)2Mg;
CO2;
CH2N2

(80%)
Pr2NiOC

CONiPr2
MeO2C

CO2Me

*also o-metallation on aryl rings directed by esters and sulfones

Chiral Mg-amides for asymmetric desymmetrization: Henderson et.al. Chem 
Commun (2001) 1722

NPh

Me

Mg
Ph

2

Me

O

TMSCl, THF, -78 ¡C
Me

OTMS

(74%, 82% ee)

Geminal difunctionalization of magnesium carbenoids: Hart et. al. JOC (1990) 881

CH2Br2

iPrMg, THF, -78 ¡C;
PhCHO;
Et2NH

(50%)
Et2N

Ph

OH

Magnesium carbenoids: Hoffmann et. al. Chem Eur. J. (1999) 337

I

I

N
Mg

N
S Cl

iPr

iPr

THF, -78 ¡C, 1,5h;
PhCHO, Me2AlCl

(73%, 93% dr,
53% ee)

I

OH

Ph

iPr

Girgnard reagents and gem-dibromo cyclopropanes and methylsilanes:

X

X

R
R'

Mg

X

R
R' R''

gem-dibromo

(R")3MgLi 1,2-migration MgR"

R''

R
R' E+ E+

R''

R
R'

R''

Inoue et. al. Chem Eur J (2002) 1730
R

Br

Br

nBu3MgLi, E+, THF,
-78 ¡C to - 30 ¡C;

R= n-hexyl, Ph E+= I2, allylBr, 
MeI, PhCHO

(65-80%)

R
nBu

E+

dr generally not great: between 
2:1 and 1:1 in favor of either 
diasteromer.

Inoue et. al. Org Lett (2001) 956

MePh2Si
MePh2Si

Br

Br

Me3MgLi, THF,
-78 ¡C, 0.5 h

(90%)
MePh2Si
MePh2Si

Me

Br

DBU, 90 ¡C,
DMF

83%

MePh2Si

MePh2Si
Radical heterocoupling with Grignard reagents: Ohno et. al. JOC (1988) 729

Br

nBuMgBr (2 eq)
DCM, !

(55%) nBu

also with:
MgBr

to give (in low yield):

Radical THF synthesis: Oshima et. al. OL (2000) 6770

O O

R'

I
RO

R
1

Me
RO

R = alkyl or TBS
R' = alkyl

EtMgBr, THF, rt

(81-90%)

Mg-metal coupling of aldehydes and enones: Ohno et. al. JOC (1995) 458

Ar O

OEt

R O

H
Mg, TMSCl, DMF

Ar = Ph, thienyl, naphth,
4-ClPh, 4-MePh
R = alkyl

O

OAr

R
(25 - 94%) O

OAr

R
cis:trans ~1:1 or 1:2

Cobalt catalyzed Heck-type reactions: Oshima et. al. JACS (2002) 6514

for further explanation: see KFoo group meeting on Cobalt (2009)

PhR X

R = alkyl, adamantyl,
tBu, Me; X = Cl, Br, I

Me3SiCH2MgCl (2.5 eq)
CoCl2(dpph) (5 mol %)
Et2O, 3-8 h, 20-35 ¡C

(57-90%)
Ph

R
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Calcium:

Ca catalyzed cyclopropanation: Niggeman et. al. ACIE (2013) ASAP

What you should know about organocalcium and calcium reagents:
- Reducing strength of dissolving metals: Li > K > Rb > Na > Ca so it can have 
better selectivity.

Relative reactivities for functional group reduction by Ca/NH3Good Better Best

OR

F

F
SR SO2R

S

S
R R Me

O

S
R

O

HS
R

N-oxides, ! ," -usaturated 
aldehydes/ketones/esters

Ph
R

Ph
R

R' OR HOR

O
H

OH

Ph

O

R Ph

OH

R

Ph

OH

R
Ph R

R'
OR HOR

alkyne trans-alkene

R' OR

O
R' OH

HOR

OR
HOR

O
OR

HOR

R3Si R'3Si

R3SiO R'

R3SiH/ 
HSiR'3
HR'

Hwu et. al. "Calcium in Organic Synthesis" in "Main Group Metals in Organic Synthesis" pp. 155-173

Things you may not have seen before:

NHTs

TsN

OH

Ca(NTf2)2 (5 mol%)
Bu4NPF6, DCM, 
40 °C, 2h

(94%) N
Ts

Ts
N

Me

H

NHTs

TsN

NHTs

•

TsN

TsHN

Ts
N

additive

H

H

(also works with free phenol to 
make benzofurans)

Propargylic deoxygenation: Niggeman et. al. Chem. Euro. J. (2012) 4687

Ph

Ph

MeHO

Ca(NTf2)2 (5 mol%)
Bu4NPF6 (5 mol%)
Et3SiH (3 eq)
MeNO2, rt, 5 min

Ph

Ph

Me

(70%)

also works with:
-OMe
-Oallyl

-Obenzyl

Coupling of alcohol with organosilanes: Niggeman et. al. EJOC (2011) 3761

OH
Ca(NTf2)2 (5 mol%)
Bu4NBF4 (5 mol%)
allylTMS (3 eq)
DCM, rt, 1 hr

(64%)

also works with:
-benzylic OH

-propargylic OH

Ca catalyzed Friedel-Crafts alkylation: Niggeman et. al. ACIE (2010) 3648

Ph

HO

OMe

OMe Ca(NTf2)2 (5 mol%)
Bu4NPF6 (5 mol%)
DCM, rt, 2 hr

(3 eq)
Ph

(82%)

demonstrated with several e-rech heterocycles

-Organocalcium:
     -calcium metal is less reactive that alkali metals or magnesium so it needs to     
     be activated before use (reduction of CaI2 with K metal by Rieke)
     - organocalcium compounds have high reactivity (cleave ethereal solvents) and 
      decompose quickly so they need to be handled at very low temperatures or      
      shielded with bulky ligands (or extremely bulky substrates i.e. 2,6-disub aryl)
     - alkyl halides undergo Wurtz coupling rapidly and aryl iodides represent the      
     major (if not all) substrates used.
     -organocalcium compounds are highly ionic and suffer from low solubility--         
    shielding with ligands also increases solubility

R

R

I
activated Ca, THF

"very low temperatures"

R

R

Ca(THF)4 I

Westerhausen et. al. ACIE (2007)  1950

Calcium catalyzed Pictet-Spangler: Stambull et. al. OL (2006) 5289

Ca[OCH(CF3)2]2 (10 mol %)
PhCHO, 3Å MS, DCM, rt, 5h

(97%)

HO

NH2

HO

NH

R

OMe

MeO
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Calcium:

Enantioselective epoxidation of enones: Kumaraswamy et. al. Tet. Assym. (2003) 3797

•2KCl
O

O
Ca

(10 mol%)

cyclohex:toluene 9:1, -10 °C
4•  MS, tBuOOH

Ph

O

Ph Ph

O

Ph

O

(85%, 70% ee)

{(2,6-iPr2Ph)2N3}Ca{N(SiMe3)2}(THF)2 
(6.25 mol%) C6D6, 75 °C, 48 h

Terminal alkyne coupling: Barrett et. al. Chem. Commun. (2009) 2299

H
(91% by 1H-NMR)MeO

• •

OMe

OMe-2 HN(SiMe3)2

CaL

OMe

MeO

CaL
CaL

OMe

MeO

CaL
CaL

OMe

MeO

CaL

H
MeO

X-ray for L=
MeMe

NH HN
2,6-diiPrPh 2,6-diiPrPh

Enantioselective Benzoyloxylation: Antilla et. al. ACIE (2011)1135

Ca-VAPOL-Phosphate (2.5 mol%)
benzoyl peroxide, Et2O, rt, 20 hr

N
Boc

O

Ar

N
Boc

O

Ar
O

O

Ph

15 examples
60-98% yield
all !  99% ee

Strontium:
Strontium as a Lewis Acid: Su et. al. Tet. Lett. (2008) 7117

OH
Me Me

O O
O

Me
Me

OPh

PhCHO

Sr(OTf)2 (10 mol %)
DCE, 80 °C, 5 hr

(85%)
catalyst could be recycled
5x with no loss of activity

1,4-Addition of cyanide: Shibasaki et. al. JACS (2010) 8862

R1

O

R3

R2

" ," '-disub. enones
R1= Me, Ph, Cy, Bn
R2, R3 = Me, Et, iPr,
nBu, Ph

Sr(OiPr)2 (0.5 mol %)
D, TBSCN (2 eq) 
2,6-dimethylphenol
toluene, rt-50 C, 1-16 hr

(74-100%)
(89-99% ee)

R1

O

R3

R2NC

D

O
HO

OiBu

pTol pTol

HO

1,4-Addition of malonates: Kobayashi et. al. JACS (2008) 2430

R1

O

R3

" -sub. enones
R1 and R3 = Ar

Sr(OiPr)2 (5 mol %)
E, nPrMalonate (1.2 eq) 
4•  MS, toluene, 
rt, 24-48 hr

(62-98%)
(86-99% ee)

R1

O

E

HN

HN

Ph

Ph

ArO2S

ArO2S

Ar= 2,5-diMePh

R3

CO2nPr

CO2nPr

Strontium in polymer chemistry: Sarazin et. al. JACS (2011) 9069

O

O

O

Me

O

Me

O

O

O

O

N

OtBu

tBu

Sr(NH2{B(C6F5)3}2

1000 eq

BnOH (20 eq), 100 °C, 1.5 hr

(57%, Mn = 4200
Mw/Mn = 1.10)

O
O

OBn
H

O

MeO

Me

n
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Strontium metal: Miyoshi et. al. Chem Lett (2012) 35
Strontium:

Ph OMe

O

2.5 eq Sro, 2.5 eq iBuI;
then 2 eq tBuCOCl
THF, rt, 60 min

(88%) Ph

O

iBu
iBu

O

tBu

See also: addition to aldehydes or imines: Bull. Chem Soc. Jpn. (2004) 341 and Chem. Lett. 
(2005) 760

Asymmetric Mannich: Shibasaki et. al. ACIE (2011) 4382

N

pBrPh Me

P
O

Ph
Ph

NN

OHHO OMeMeO

OMe MeO

F

Bu2Mg or Sr(OiPr)2 (10 %)
F (10 mol%), 5•  MS,
CHCl3, rt, 48h

SCN

Me
OMe

O

N
NH

N
NH

S S
Dpp

Me
Ar

Me
CO2Me Ar

Me

Me
CO2Me

syn anti

Mg: 95%, 80% ee,  syn:anti: 86:14

Sr: 86%, 92% ee, syn:anti: 6:94

The authors suggest that there are 
chiroptically different aggregates for 
Mg vs. Sr based on CD spectrum of M-
ligand.

Asymmetric Mannich: Matsunaga et. al. ACIE (2012) 7007

N

pTol H

P
O

Ph
Ph

Sr(OiPr)2 (10 %),
F (10 mol%),  5•  MS,
THF, -40 °C, 24h

N
Me

O

NCS

(92%, 76% ee,
89:11 dr in favor of anti)

N
Me

O
NH

N

Dpp

S
pTol

Dpp

In this case, 
Bu2Mg gives 
only 5% ee and 
no significant 
change in dr.

Hydroamination: Barrett and Hill et. al. JACS (2009) 12906

Me

Sr{N(SiMe3)2}2 (5 mol%)
BnNH2, neat, 60 °C, 28 hr

(84%) Me

NHBn

For more examples of hydroamination see also: JACS (2012) 2193 and Organomet. 2011) 1493

Strontium:

SO2C

O2C

CN

N
CO2

CO2
Sr2+

Sr2+

strontium ranelate Strontium ranelate is a medication for osteoperosis.  
It is "dual action" because it not only increases bone 
formation by being incorporated into the bone in 
place of calcium but also prevents bone resorption.  It 
is an approved prescription drug in more than 70 
countries, however the US isn't one of them. The 
FDA did not approve it, but two major Phase III 
clinical students showed it is generally well tolerated.

Barium
Asymmetric Diels-Alder reactions: Shibasaki et. al. ACIE (2009) 1070

OTMS
CO2Me

MeO2C

OH
CO2Me

CO2Me

Ba(OiPr)2 (2.5 mol %)
G (2.5 mol %)
CsF (2.5 mol%) THF,
-20 °C, 36-96 hr; 1M HCl

G

(76%, 95% ee)

O
HO

P
O

Ph Ph

HO

F

F

O
NAc

NH2•H3PO4EtO2C
Tamiflu

Mannich-type reactions: Shibasaki et. al. OL (2007) 3387

N

R H

P
O

Ph
Ph OBn

O

(1.3 eq)

R = Ph, 4-Me/OMe/Cl 
benzyl, 2-furyl, 
cyclopropyl, cyclohexyl, 
n-butyl

Ba(pOMePh)2 (10 mol %),
THF, 0 °C, 17-24 hr

(53 - 88%)
(also a few assym. examples 

with BINOL ligand-ee's up to 80%)

O

OBn

NH

R

Dpp

*

Reformatsky with Barium: Arai et. al. Chem Comm (2004) 580
note: activated Barium (Ba*) is typically made from made from BaI2 and 2 Li biphenylide

Ph

O
Cl PhCHO

Ba*, THF, -78 °C
(59%) Ph

O OH

Ph
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Barium
Synthesis of 1,5! diketones: Arai et. al. Synlett (2007) 141

O
BaH2 (1 eq), HMPA (5 eq)
THF, reflux, 15 hr

(70%)

O

O

O

Ph

O

Ph

BaH2 (0.5 eq.),
DMPU (5 eq), 
THF, reflux, 1.5 hr

(99%)

O Ph

O Ph

BaH2 = $62/gram
from Strem

Asymmetric Aldol: Shibasaki et. al. Tet Lett (1998) 5561

Ph Me

O

H

O

OBn

Me Me

Ba-BINOL (5 mol%)
DME, -20 °C, 20 hr

(99%, 70% ee) Ph

O OH

Me Me

OBn

Asymmetric Friedel! Crafts: Kobayashi et. al. Chem. Asian J. (2010) 1974

H
N

Ph

O

F

Ba(HMDS)2 (10 mol%)
H (10 mol %), 4•  MS,
MTBE:THF, 9:1, rt, 24 hr

(89%, 96% ee)

NH

Ph

O

F

SiPh3

OH
OH

SiPh3
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Organobarium homocoupling: Yamamoto et. al. JOC (1992) 6386
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1: " (E)," '(E)

2: " (E)," '(Z)

3: " (E),#

1:2:3 = 96:1:3

Note excellent selectivity for 
" (E)," '(E) product

Organobarium heterocoupling: Yamamoto et. al. Synlett (1996) 482

nC5H11 OP(O)(OCH2CF3)2

nC7H15 MCl

nC5H11 nC7H15

nC5H11

nC7H15

THF, 
-78 °C 1: " ," '

2: " ,#'

M = Ba (-78 °C) 68%
       1:2 = 93:7
M = Mg (-20 °C) 88%
       1:2 = 7:93

1,2-Addition to Aldehydes: Yamamoto et. al. Synlett (1997) 1090

BaClMe

Me Me

PhCHO,
18-crown-6 (1 eq)
THF, -78 °C, 30 min

Me

Me Me

Ph

OH

"
#(99%, 98:2, " :#)

see also: 1,2-Addition to imines and assymetric 1,2-addition to imines (SAMP)
Yamamoto et. al. Chem. Rev. (1993) 2207, Chem. Commun. (1996) 367

Homoenolate anions: Yamamoto et. al. Synlett (1993) 686
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(note: with Li, 37:63, #:" )

Recent examples in complex settings: Yamamoto et. al. Synlett (1993) 686
Hyperforin: Shair et. al. 

JACS (2013) 644
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tBuLi; BaI2;
prenyl chloride
THF, -78 °C!  -5 °C

(85%)
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Triterpenes: Corey et. al. JACS (2008) 8865
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