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Configuration Stabilities

C 3
S R N o S
Y / R ¥ P
covelant bonded compound are more configurationally stable
' - Sn Hg Zn Mg Li
- m-accept groups decrease the energy of inversion barrier
B o Ry Q0 R
H R, H R,
the ring strain
o Ph. CHs
ph>v<ng Walborsky, H. M. et al. J. Am. Chem. Soc. 1964, 86, 3288,

electron withdrawing groups such as halides‘,iOR, S, Se raise the energy of inversion barrier

O F OH™ Q F H,0 F
H3C—“_C:*C| H3C—“—C\—C| + :C/—FCI = H-C-CI
Br Br \Br Br
[0]p: +0.39 [0]p: +0.25

Hargreves, M. K. et al. J. Chem. Soc. C, 1971, 1013.



Tin-Lithium Exchange

Ph. '
Meo>l% MTPA

| CF, |
| @ BusSnLi BugSn,. OH  MTPACI BuzSn. OMTPA separated
H 1) DIBAL 90% H
HaC™--OMTPA HaC™OCH,0Bn
SnBus, 2) BnOCH,CI 95% SnBuy
n-BuLi, -78°C
- o ~H MGQSO4 H
HaC™-OCH,0BN H4C-0CH,0Bn
CHg i}
H
HaC™ o OMTPA | |
' CHa one diastereomer

| Qverall retention of configuration. The Anion once formed is
~ configuration stable.

Still, W. C. et al. J. Am. Chem. Soc. 1980, 102, 1201.



Chlra/ Lithium-Sparteine Complex

| asymmetrlc deprotonation asymmetric substitution
(_} s-BuLi/1 O T™sci ), 0 . Li---N"CH3
“Lieq N "TMS CHy s-BulLi /K/l
Boc e Boc Ph ” =% Ph OLi
_. 1)1
71%
94% oo 2)TMSCI
P 1) 1 | TM/S\/lL P
Q -‘S-BULI V(N—B”“Li 2)TMSCI Q’\”TMS Ph 3 8% e
" Boc Boc Boc
. | |
‘ v N 1 racemic
N
: H ....................................
enantioselectivity

determined by AG®

enantioselactivity
determined by AG
--------------------- (S)-RUL®
(AR
(S-RE (R)-R-E (S)-R-E (RRE
- ' E kez £
| (S-RE ~—— (5-RuL* R R
(S-RE <_:_ (SR (R — (R RE ) —n —(ae
ez, k21 << k¢ [E], k2 [E] k12, kay >> ki [E], kz [E]

Figure 2. Energy diagram and kinetic definition for d
Figure 1. Energy diagram and kinetic definition for dynamic kinetic resolution T T dynamic
thermodynamic resolution.

Stereochemlstry determining step:

Stereochemistry determining step:
deprotonatlon

substitution.

Beak, P. et al. Acc. Chem. Res. 1996, 29, 552; Beak, P. et al. Acc. Chem. Res. 2000, 33, 715;
Hoppe, D. et al. Angew. Chem. Ind. Ed. Engl. 1997, 36, 2282.



Grignard Reagents from Halide

HzCu» M formaldehyde .
- WI/\CH3 g - HSC\(\CHg
. ‘% =-31.98 on
o] Tp=-31. racemic

Pickard, et al. J. Chem. Soc. 1911, 99, 45.
Mg, THF

L | . 1 PhPCI
-Pr—X CH | /-Pr/m/cH3 2 I-Prp/m/CH
~ Cl : ° '50°C, 4h to refulx 30 min [ CiMg J Phe i

0°C

51%
o " Tanaka, M. et al. Bull. Chem. Soc. Jpn. 1975, 48, 1094.

62%endo H 8 41% exo C@ $6-60%end.
. , f > 59%endo l m
Eb*HQBr , Eb.\ COOH

» MqBr
(CgHg),CO
| Filter j
l White ppt.
95-100%endo lNH‘uC' :
Eh} + Eb (CgHg),CHOH

MgBr :

f 94%endo E 95%endo

HgBr COOH
' Jesen, F. R. etal. J. Am. Chem. Soc. 1966, 88, 3437



' Desymmetrization of Diiodide

- CIMg~ ~CHg | PhCHO Ph\/g\/Ph : Ph\/’}
\/Kl | Ph\/I\MgCI | : O

-78°C, THF -50°C to -20°C

Me

| | Ph
using Me ?éMgCI provide 5 in 41% yield with 2% ee

Ph
Me

‘stereochemistry determining step?

. suggest the use of chiral
4 | | magnesium cation

11b - —n &b

X ) Hoffmann, R. W. et al. Chem. Eur. J. 1999, 5, 337.
of 4 to give § via the ate complexes 11.

scheme 3. Cpurse of the reaction



_Hoffmann Configurational Stability Test

X 7 X X=OR exp 1 )x\ X
=——= i OCON(P) —F A
R)\M ~ RTM sph ° R M R M
OBn
Kss H\H)\R Krs
0]
X OBn X OBn
R R’ R R
X oM oM
exp2. 2+ R —> 3 : 4 = 50:50
R M :
: O
S exp2. OBn
+
exp 1. | A R
X fast X RM 0O
R)\M RM
OBn Kss=Krr l Krs = Ksr
Ty ,
Kss _ \n/"\R Krs
O

X OBn X OBn

. X OBn X  OBn R/l\l/'\ R R/\l)\ A
. : OoM oM
R R R R

3 1 4 = Kss:Kgs

Hoffmann, R.W. et al. Chem. Ber. 1992, 125, 975.



Result of Test

| [
Bn
Ph
\/'\MQCI . Me,AIC!

. Pn
| THF, - 78 t0 20 °C
(S)-24
rac-24
. X ‘ X
: exp1 )\ = i
RM
 0OBn
Hm/kR
o)
X OBn X 0OBn
N r N
OM OM
3 4

25

OBn
3
4 2
OH
63 %
71 % 91:90
OBn
X
exp2. & + H R
R M
O
Kss = Krp Krs = Kgp
X  OBn X OBn
R Rl Rle
OM ‘ OM
3 : 4 =Ksgs:Kgs
=9):9

Hoffmann, R.W. et al. Chem. Eur. J. 1999, 5, 337.



Chiral Magnesium Cation Complex

. T - | 1
o /L(\O‘ 4 \)l\ Ph\)\Mg N 9 ' Ph\/'\‘/P h
N | N Ph 13a N N
. : : |
H/ . \ y o+ ~<>>»Mg———ﬁ . >—M/g \ N ‘ PhCHO 142 OMgN*>
“---k,o - o w“‘" X g ‘) PI AP
] B - 12a J 13b N N

ﬁw-" o) '
15 16 16

a 1 eq_uiv 1 equiv 0.25 equiv 0.5 equiv 0.25 equiv

Formation of 16 could compromise the ee of product.
15 is too basic.



Chiral Magnesium Cation Complex (Il)

| /L(\ P /L{\o ) /Lg\o
o O — (e - }Mg}g =20

v Yo, T

J\'/L

_ 15 16 16

R=H a 1 equiv 1 equiv 0.25 equiv 0.5 equiv 0.25 equiv
=§- st -

X b 1 equiv 1 equiv trace 0.95 equiv trace

Slightly improvement of ee

/L(\o ‘ - o~ AlMe:Cl 1
Ph\/'\ . :

’N \ -l- Ph\/'\/ph
>—M ——————3 Ph :
g \//\ g ) ——— 6H
N= 19
13
k/o : H,0 o o
W R = S-CgHCl (p) 73%.d.s. 93 %

53 % es



Hoffmann Configuration Stabi/ity Test (ll)
: O

. ROoH A | J
A R/l\l/R' AR

OMg OMg

)
: exp 1. using 0.2 equiv aldehyde
exp 2. using 2.0 equiv aldehyde

' If chiral center is labile

If chiral center is satble

| | | |
)\ * , : * "
) = ) ) )
C, C
O 0
« woH K2 K1 R K2
| ' | | L [
R)\rR . R/\g/Rl R)\l/R,I R/:\:/RI
OMg OMg OMg OMg
exp1 and exp2 will provide same result exp1 er = C{K{/CoKo
er =K, /Ko o exp2 er = C4/C,

<5equM* PhCHO  H,0 i
- *» = Ph\/\/Ph
THF, - 78°C | 96 %l8l 39 % ee
19 OH o

059 6QUM® PRCHO ----=-e--ccocceccim 519408l 659 gg

0236QUMY PHGHO -----nnvnvvnvscocemm 17 %08 68 % oo

d.r.

d.r.

d.r.

96 : 4

96 : 4

97 : 2



- Sulfoxide-Magnesium Exchange

/O .'\ 0
- +  ArMgBr <" 4+ |(BrMgCH CII
PH S CH,CI g pr-Swar T (EMICHO]
P NCS '.'""s’ 0 ..'""Sio/\
. -~ ) P <+ P
TorS~"pp KO, Tol \C|;|/\Ph Tol L Ph
- 97% ee 6 1
EtMgBr, THF, -78°C
| )OI,AIMeZCI N
o 0O CiMg
N + Y Ph Ph Ph ph 60-70%
Tol” > Et Cl L
99%, 96% ee
N\
©: ‘N KOH/EtOH
N
L_N(CH,)Ph
BF4Et,0 F@/\
~Ph
Ph. | 90%,
N Ph 93% ee
CH, Cl

control experiment

I
Cl

~Ph

50°_/o yield, 93% ee

. 0 C?,AIMeZCI -

. H

i-PrMgBr Tol/S\Et Ph) EtOH F>hO 94%, 0% ee
THF, -78°C KE/\Ph |

Hoffmann, R. W. et al. Angew. Chem. Int. Ed. 1999, 38, 338.



Chiral Secondary Grignard Reagents

\

s“‘o
Tors\lA Ph
Cl

.. O
EtMgBr, THF, -78°C CIMg ' “©,
Y Ph + Tol” S Et
99%, 96% ee

S

Ph\NJ\:/\Ph PhNCS

i : ClMg\_/\Ph

H H,0 half life 5h at -10°C
| Me “Me

56% yield, 93% ee

1) PhSCH,N,
2) ACQO
3) KOH

NHAc
Ph. A __Me

82% vyield
92% ee



73

| Conﬁguration Stable Zinc Reagents by lodide Exchange

f IZn
, Zn
;& :NHAC THF : DMSO (1:4) J& :NHAC
H

32 °C H

exo - 28 exo - 29

exo :endo =98 : 2

_ . 7n IZn
' /5 - NHAc THF : DMSO (1:4) /} :NHAC
H 32°C H

 endo - 28
exo :endo=6:94

“endo - 29"

Zn dust

"N/[OL THF : DMSO (1:1)
H © 25°C,1h

3

|
|2 . ' NHAC
> )
H

exo - 28 *
exo:endo=95:5

Zni
0
g?fNJLMe

l
I NHAc
— (10)
H

exo - 28
exo : endo = 67 : 33

24a : E = CH,C(CO,El)=CH,: 93%
24b : E = SnMeg: 76% = .

The lodide exchange method is certainly not general and fails for more flexable

- molecules.

Knochel, P. et al. Tetrahedron 1994, 50, 2415.



Desymmetrization of Dizincioethane

CHy RX iHs RX iHs
IZn)\ZnI PdLn* R™ ~Znl CuCN R™ R
| o | CH3 Entry Xind Ligand Yieldof7 %eed R §
CH Ph X 4 *
o - N >{Ph\/\)\zm] 1 . Cl 5a%  81% 10 R
znl” ™ Znl " Pdzbay CHCh (2.5 mol%) 6 2 | OAc 52 8% 2 R
1 . Phosphine Ligand 5 o 3 OBz 5a 68% 31 R
3
Ay = . 4 , OCO,Me Sa 69 % 32 R
CuCNe2LiCl Bl pn. Z L
A —— e 7 5 . OCOi-Bu 52  70% 33 R
| 6  OCO,-Bu 5b% 739, 3 R
7  0OCOpi-Bu 5% <lg  _ -
8  OCO,-Bu  5d% <19  _ -
9 OCOzi-Bu  5e% 409 13 S

(a) For the preparation of 6, 1 (1.0 mmol), Pd,dba;*CHC],

(0.25 mmol), 5 (0.1 mmol), and 4 (1.0 mmol) were used. Resulting 6

was treated with CuCN<2LiCl (1.2 mmol) at —30 °C and reacted with

- propargy bromide to give 7. (b) Enantiomeric purity was determined

by GPLC (Chrompack CP-Chiralsil-Dex CB, 25 mx0.25 mm,

_ - 40°C, 60min; 2 °C/min t0 130 °C; 130 °C, 130 min for (§5)-7, 140
. - minfor(R)-7.

Matsubara, S. et al. synlett 2000, 7, 987.



Lithium Anion

_ - : Ph, Bu
- | MeSSMe ;
. NR,
. \:\‘ BuLi, hexnane, TMEDA "r ‘ antllddr —7(5)95/3/4
NRQ _ LI yie o
SNR, MeOD
Ph NR2 ' ' NR2
yield > 70%

deprotonation T °C anti/syn

-30°C/ 5h 80/20
0°C/3h 85/15
0°C/3h then 20°C/1h  95/5

The observation is consistant with thermaldynamic
control of the benzylic organolituhium.

Normant, J.-F. etal. J. Org. Chem. 1994, 59, 2925.



6

Zn anion
o BuLi, hexnane, Ph_ Bu Ph, Bu Ph  jBu
_ . TMEDA / , ZnBry/Et,0 DCI
| \_\_ L Brzn, D ’>
 “NR; "SNR, NR, NR;
4 Syn
transmetalation with inversion of configuration
Table 1
‘5.',;:‘ Ph.. . Bu siipp - Bu Ph Buph  Bu
e /_S ZnY, © o oC | > ; .
) Et,0 YZn .
Li
~ ‘ D D
NMe; : ™~ Me> NMe, Me,
2Liani 2 2Zn 4 syn 4 anti
>70%
T (°C)/time
before quench
entry zinc addns® with DC]® "~ 48yn/4 antic
1 none 20/30 min 8/92
2 ZnBr; ~30/30 min 95/6
3 ZnBr, -30/4 h 95/5
4 ZnBr, -30 to 0/15 min 70/30
5 ZnBr, 0/1h 50/50
6 ZnBr, 50/2h ' ~5/95
7 ZnCl, ~-30 to 0/15 min 70/30
8 BuZnBr -30 to 0/30 min 30/70
9 EteZn 0/1h ~20/80
10 EteZn -50/30 min ~20/80

¢ The zinc derivative is slowly added at -60 °C in Et20 solution.
®DCl is introduced at —60 °C. ° A value of 95/5 indicates that only -
one stereoisomer was detected by 'H NMR (400 MHz) with
approximately 70-90% deuteration.



Dialkylzincs via Boron-Zinc Exchange

Et,BH, 0°C, 3h t 2= 3
Et, FG.R~BEt FG-R™

FGR™
i{Oi-Pr RCHO
ety + F3 R In RCHO 57 product 56 {:;fx b TiO )47
1 CgH17 Ph h/'\CaH17 56a 87 92 (:r
‘ M - N HTf
2 CgH17 . Pr Y /\/Lc,H,, 56b 75  78(96)C
. Me
3 CgHyy Mo L /w/'\csu‘, s6c 62 >96
4. C1gH21 Ph . H OH

Ph™ “CyoHay 56d 57 (88) s4(>9e)d‘ )\/\
OH R R-FG

5 C1oH21 @ O/Lcsz, © 56 73 >96
) CHZ
6 @ Ph

BNy
P
. OH
7 oHex Ph ©/ko 569 67 80
OH

56t 17 > 068

'8 PIVO(CHp)3 Ph PH” > (CH,)4OPiv 56h 70 93
oH »
¢
9 PVO(CHy)3 oHex (CH2)30PN 561 22 78
10 PVO(CHp)g @‘7 O/'\(CHZhOPlv 56 52 95
A.“’
o S
11 PivO(CHg)s Pr N /\/'\(CHg)g,OPlv S6k 41 85C
12 . PWO(CHy)g FPICHp /k/L(CHz)somv 561 60 90
OH CO,E

CO,Ft . - - .
13 2\02 Nc—@i- (cmz){J\ 56m 69 80
(CHa)¢ NG



Initial Attempts on Configuration Stable Zinc Reagents
| O/BEtz Et,Zn, 0°C, 3h <©>Z”
90% yield 2
- O’Ph Et,Zn qrh 1).2Cticcrr @j’i(izEt 3 R
1 ., —— —_— . ,/
~" “BEt, ™ 40h r2n 2) CO,Et _
A

9 10 B 41 saw

B Et;BH ¢ Et,2n £
2 A BEt, _EtZn /\azn i 6 i
Ph.)-\ ether P"/Y @equv) N 2 / K
D 1,3h D D
13a 12a: 82 % 12¢: 99 %

Et Et Et :
Et,BH H B Et,Zn : Zn
Ph ether Ph/\ﬁ; -~ (2equiv) - Ph 2 -1 bj A/MR .
. 1, 3h D o
13b 12b: 90 % 12d: 98 %

R-B Et2 + EtZZn [ — RZnEt + Et3B

The failure is probabaly due to the slow and equilibrated reaction.



Exchange Using i-PrQZn

BEt,
EtQBH , 2R22n

40 °C, 4d neat, 25 °C,8h

= iPr:ca. 85 %
2b : R = Et : no reaction
exchange using i-PrZZn is much more fast than using EtzB

e
| U 3Etp,BH D’ 2 iProZn, neat U U
40°C, 4d "BEt, ~1010 25°C 7niPr
4: R =Me, Ph 5

ble 1. Yiélds of 6 as well as conditions of the boron-zinc exchange

. Ph Ph _ _ph Ph
TUCL i) sransicis(p]  Yield (%) [ O( O:D @/ O:D
da 6a 4b 6b

atry 4 N )
a b. 25 7 ~100:0 56
b b 25 7 87:13 54
b b - =10 A 10 98:2 56
c ¢ '
c c
d d

25 7 88:12 47
-10 10 99:1 61
—10 10 97:3 60 ~mD

| Temperature and time reqmred for the boron~zinc exchange reaction. [b] The
.ns: cis ratio was determined by *H NMR spectroscopy. [c] Overall yield (based on |
e olefin 4) of analytically pure products. -

Knochel, P. et al. Angew. Chem., Int. Ed. Engl. 1997, 36, 245.



Enantioselective Sequence

Me - : M
; (~)-IpcBH,, Et,0 Me Et,BH €
. — P ——
: 48 h, -30 °C i 16h,50°C
' ‘BHIpc B(R)Et
Se 24e: 96 %ee 25e
after recrystallization R=EtH

26

Me E ,Me
O/",/\ ‘ ""l/,\
9

28a: 96 %ee
94 %de

1 - .
’ \

_—
L ,

RIS

\

knochel, P. et al. Chem. Eur. J. 2000, 6, 2748.

i} PryZn, 25 °C
i) CuCN 2LiCt,
-78 °C

iii) ally! bromide

2

20

ATy 27 Product 28 rrans:cis ee') Yield
' ratio [% ]!
- Me
] e O/ 28a 98:2 94 el
MeCO Et
2 e O//< 28b 937 9% &
Me
3 e <:§ _ 28¢  94:6 9% Ll
o == TMS
Ph
4 a O/ 28d 97:3 20 45
. v~.,',/\
Ph
5 b <:,/ 28e 97:3 04 47
CgHai(0-OMe)
6 f O/ 28f 98:2 84 77
..,’/\
‘ Me
7 c . 28¢g 97:3 66 40
.‘L" . Me
8- " ¢ ”"/<O ~ 28h 99:1 64 43
‘ \ Bu
Me
9 d SNF 281 9802 2 40

[a] Enantiomeric ratio of the major diastereomer determined by GC

analysis on a chiral B-cyclodextrin column. [

b] Yield of analytically pure

Product based on the starting olefin. [c] Desired products are contaminated

by pinene-derived products with electrophiles.



Acyclic Organo Zinc

Me Me i) CUCN «2LiCl, Me

| : i (o _  _ (o) .0
| < i) (-)-IpcBHj, 48h, -30°C Znipr THF,-78°C P
Me ) Et2BH (3.0 equiv)16h, 50°C Me ii) allylbromide, -78°C Mo

iii) ProZn (3.0equiv), 5h, 25°C

anti. 40% yield
syn:anti = 7:93
74% ee

Me Me i) CUCN -2LiCl, Me

- o - . :
A Me 1 ()-IpcBHo, 48h, -30°C znipr THF,-78°C P
O o ~ii) EtsBH (3.0 equiv)16h, 50°C Me ii) allyloromide, -78°C Me

iii) ProZn (3.0equiv), 5h, 25°C

syn: 42% yield
syn.anti = 94/6
46% ee

Knochel, P. et al. Chem. Eur. J. 2000, 6, 2748.



2R
En- 31  Product 32 anti:syn  ee®)  Yield
try , ratio [% ]!

Acyclic Organo Zinc (Il)

1 anti anti-32a  92:8 74 40

Me o |
1 i) ()-IpcBHs,, 48h, -30°C e c
N * . .
ve 1) EtBH (3.0 equiv)i6h, 50°C m 2o
: iy PryZn (3.0equiv), 5h, 25°C

iV) CUCN «2LiCl, THE, -78°C
VE - 3 anti

anti-32b 90:10 74 38

anti-32¢  94:6 82 41

4 anti anti-32d  97:3 56 41

5 -syn syn-32a 6:94 46 42

Me
=
Me :
‘ Me
6  syn syn-32b 2:98 44 35
! Me COgEt

7 syn syn-32¢  11:89 46 35

8 syn ©/'YU\BU syn-32d 5:95 56 38
Me

(2] Enantiomeric ratio of ther major diastereomer determined by GC
analysis on a chiral S-cyclodextrin column. [b] Yield of analytically pure
products based on the olefin.




2

Pd Catalyzed Coupling Entry 27 Procliuc; 33

trans:cis ratio eelal Yield[

%]
Me -
MeO 1 c 33a 99:1 56 35 R
. .
s iv BU A
-t | Me )
TN 2 d N mp 000 5 :
- 5f : ' 27f. 0
33f : 58% CeH OM
trans:cis = 99 : 1 sHa(0-OMe)
81 %ee 3 f 33¢c 98:2 83 4o
u"l%\
Bu
‘ Me
O
4 ¢ @é( 33d 92:8 64 39
Bu
M O
5d 27d 33b:41% | © I§
_ oL - trans:.cis = 99 : 1 5 d ~Ngy 33e 92:8 60 43
56 %ee
heme 14. i) (<)-1pcBH,, 48 h, —30°C; ii) ELBH, 16 h, 50°C then vacuo: NI )
) iPr.Zn, Sh, 25°C then vacuo; iv) [Pd(dba),] (2 mol%). P(o-tolyl), sHa(o-OMe)
mol %), pentanoy! chloride, dioxane , 0°C to 25°C. 16 h; v) [Pd(dba),] 6 £ v _Bu 33f 99:1 81 58
mol %), P(o-tolyl), (4 mol %), E-1-iodohexene, THF. 0°C then 25°C, ‘ ”/
h. : ' ' 0

33g 90:10 88 45

8 ¢ @:&.I/(O 33h 95:5 60 41
4 Ph .

[a] Enantiomeric ratio of major diastereomer determined by GC analysis
on a chiral S-cyclodextrin column. [b] Yield of analytically pure products
based on the starting olefin.




Formal Enantioselective Michael Addition

O/> 14a: R=H; 51 %
dr.=94:6
R 14b: R = COQEt; 52 %

,,_§ dr.=95:5 i
d> (W 24U C153pa), 262,30 pin
Q,)A‘;% Cbronids. 282 — 242

O O
a)-c)
—_— .,
‘ZnPr
12 13: 91 % ee SiMe,
15a: R = SiMeg; 46 % 17: 92 %; 88 % ee
dr.=99:1 > 99 % trans
d), g 15b: R = nPr; 50 %
) dr.=99:1

16: 50 %
dr.=97:3

Scheme 4. Enantioselective conjugate functionalization of the unsaturated acetal 12 by an
asymmetric hydroboration and boron - zinc exchange sequence. a) (-)-IpcBH, (1.1 equiv,
—25°C, 48 h); b) Et,BH (5 equiv, 50°C, 16 h); ¢) iPr,Zn (5 equiv, 25°C, 5 h); d) CuCN -2 LiCl
(15 equiv, —78°C, 30 min); e) allylic bromide (5 equiv, — 78°C to 25 °C, 10 h for 14a or S equiv,
—40°C, 48 h for 14b): f) alkynyl bromide (5 equiv, ¥40°C, 16 h); g) propargy! bromide (5 equiv.
—40°C, 16 h); h) 5% HCI, 35°C, 16 h.

Knoéhél, P. et al. Angew. Chem. Int. Ed. Engl. 2001, 40, 3022.



Summary

-~ Configuration stability

M R electron withdrawing group configurationélly more stable
)\R R n-donating group configurational less stable
‘M Mg stable at low T, Zn stable at room temparature

Hoffmann configuration stability test
racemic organometallic reagents are used
. Preparation
Orgvano'lithium
tin-lithium exchange
asymmetric deprotonation/ formation of chiral lithium anion -sparteine complex

Grignard reagent
lodine-Magnesium exchange using chiral magnesium cationic complex
‘sulfoxide-magnesium exchange: chiral secondary Grignard regeants

Organozinc reagent

desymmetriczation of dizincioethane catalyzed by chiral Pd complex
transmetalation from lithium: inversion of configuration

transmetalation from boron: retension of configuration



