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Stereochemistry as Information

Stereochemistry : syn/anti. (R)Y(S). etc...
Information : easy to record, copy. amplify, transfer

In Nature, stereochemical information is used effectively.

ex) Rhodopsin
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Today, we overview some examples in which stereochemical information is transmitted intra- or intermoleculary.

contents

1. "Memory of Chirality" introduced by Fuji and Kawabata
2. "Chiral Relay" introduced by Sibi and Renaud

3. "Ultra-remote Stereocontrol"

1. Memory of Chirality
1-1. background

R, H Ry Rz Ry
A X base X "Rg" X
R, — Ry X — R,
9, 0
enantiopure racemic
+\ What is it in Black Box?? ——) contents of this chapter
R Ry
R, X
0
enantiopure

# Self-Regeneration of Stereocenters (SRS) developed by D. Seebach

adcitonal element of chicaity
gf/""'“' L‘T/ {plane of chirality)
A

non-covalnet diastereo-complex with
BH3, transition-metal complex, and so on

covalent diastereo-complex (RCHO as achiral auxiliary)

1-2. memory of chirality : proof of concept
consider the "dynamic chirality”, one type of conformational chirality

a

T, ‘?;03}//* Y — / possible to be differentiated from each other
[ph. P ‘ Hee_Ph l —> T ’Y (1/ent-1, 2/ent-2) at an extremly low temperature
" “coon wooc! 7 ! e or by the introduction of specific structural
) “ " constraints into the molecule
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2 ent2

Figure 2. Enantiameric forms of cnodates with ) axiaf chiradity (1) and by
planas chiriity (2).




Memory of Chirality: Enantioselective Alkylation
Reactions at an Asymmetric Carbon Adjacent to a
Carbonyl Group
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via axially chiral enolate

# definition of memory of chirality

central chirality at a carbon « to a carbonyl group is preserved as transient axial chirality of the intermediate

enolate and is then regenerated as central chirality in the reaction product (memory of chirality)

original definition

A "memory of chirality" reaction can be defined as a formal substitution at an sp® stereogenic center that proceeds
stereospecifically, even though the reaction proceeds by trigonalization of that center, and despite the fact that

no other permanently chiral elements are present in the system.

but, the term "memory of chirality" is easy to misinterpretation.

Synthesis 2005, 1.

Memory of Chirality in Electron Transfer OH Ot Although authors insisted this reaction
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involved a normally notoriously labile radical
intermediate, it seems at least to me this
reaction is more suitabte to be classified into

ACIE 1999, 38, 162 \-.h::x: 5. a) E1Be Nak, UHE. sealed tabe, S0°C, 73, 7006 B) CXCOM. SRS-type reaction.

Bu.0, FHE, 13 b, Tov: G LADRB. THE - 78°C, then Saodo-2-
methyt-Epentene. X2 % di iz sanfizh A

# precedents

Acutually, a few examples about "memory of chirality” existed before the report by Fuji and Kawabata.

1) LINE2 R
CotBu  2)RX + COftBU conteu authors proposed two possibilities
But0,C7 ) . BuWOC 0,7 ) . :
o /:(NHCHO uo: /E?(NHCHO B H wHcHo 1) axially chiral enolate
9 2) mixed aggregates with chiral SM or B-adduct
, JB0%ee i qgst, 20, o717 MO4 299" raddy

S
N
\Kf\\f’“rw) vaowe AP
_——— s
O COMe  MeOH N<N’*\/
0 H COMe
~100% ee JCS Chem. Commun. 1991, 924

1-3. memory of chirality : enolate chemistry (Kawabata's work)
Asymmetric a-alkylation of phenylalanine derivatives

-~ COOEt . COOE! drawbacks
PR X 1. LTMP (1.0 equiv), -78 °C / THF ph/\;( 1) low chemical yield
H N~Boc . ; Me N—8oc
h'ne 2. Mel (10 equiv), -78 °C ¢

82% ee
improvement JACS 1994, 116, 10809.

substrates generality

Tabhe 1 Asymoretric c-methylation of a-animo 2cid dens atives

Me o 2) low substrate generality
y. 42% 3) removal of N-Me group

ACIE 2000, 39, 2155.
OL 2000, 2, 3883.

R )(,ooza a) KHMOS R,XCOQEl
H" ['N—CH:Othe | b) Mel ! THE toluere {1 4) the vlq—CH,OMe
CidxBu -78°C CO2Bu
vy 113 Sulstrae™ Product Yidd {2} ec % [} {c in CHCYY Configuation¥
! PheH 3 $ % s LR9(1.2) s
"
2 M CH, B o 35 @ 4311 ¢
suoco™ te
1 MaoCHO < b-Cn T ¥ Y Ed LA1{10) s
Med,
1 Meo— S-CH; " 0 us & —9641 $
Sy 8
~~..'L N 1 1 A8 *, -6 {09 e}
Erome
. Mc,CH 13 13 8 & £ 85 (LM s
7 MeCHOH, is 2} kS n . 20 .5y s

[u} Thy subsirate was s cured with L] egod KHOMDS a4 — 78 r 30 mie (fog; 9.and 1) o 60 win (fo [3) followid bry 10 o

idic 17 ~78-C Sce the Supporting Infarmation for the experintental procedure and physical data. {b] The ce value of each substrate is > 98 %.
(] Determingd by HPLE using columas with chiral sistiomary phases: 4: Chiralpack AD, 2% #rOH in hexine: 6, 8: Chirlpack AD. 5% FE1OH v hexane:
1o 12 Climdpack A $% rOH in hexane: 14 (beazaae): Clirsdpack AS. 3% PrOH i howpe: Lo (henvnawe): Chisalpack AD. F% PO i hexane.
{d] Asedute configur.stion v the corresponthng «-methylw-aming scid [¢] Net determined. {f] Obtained as s inseparable minture with the stbstrase. The
viehb wog derermined on the bisis of Uhe ratie of vignzls obserad in the X0 MHz 'H NMR spectra. Complete seprerativom was achicved with e corresponding
Nebengoyl dirivatoe. [) Opueal rkation of the corroponding M-bewzoyi derivative.

N-Boc : essential to realize MoC

N-MOM : easy to remove
(treatment of 6N HCI)




mechanistic insights

#mixed aggregates as intermediate??
=> denied by crossover experiment

<k G i aiimreitbdais. T His was eliminated by a crossover experiment
e between dand 7: A 111 mixture of racemic 3 and {(5)-7 (99% ee) was 3 R = PhCH,- }
N Uat A aemethylated according o the procedure in Table | and afforded £ - R = PMOMO-CgHy-CH,
0% racemic 4 (79% vield) and (5)-8 (74% ve. 79%. vield). respectively
#trapping by TBSOTf

OEt In "H NMR spectra, MOM group
P “otes appeared as AB quartets.
goc- N 'mom = rotational barrier of C-N bond

Z)I(E)=2N
( ) ( ) t1,2~7dat-78C

#chirality at C3 position

\/; & COE \/ff,)’{COzEl

N MéKN‘ Boc Me ,',“bBOC

Boc”™ MOM F\'AOM MOM
4 5 6

\,;'ﬁ:/coga - COE
goc” ™ MoM
3

: 16.8 kcal/mol determined by NMR  for Z isomer

= If 3 and 4 gave the same ratio of 5/6, chirality at C2 was not preserved.

3:y.93% dr(5/6 : 93/7)

OK
4 :y.91% dr(5/6 : 14/86) E;.}N'*CWOM"

~CO,Bu
Me

c
from 3

# diBoc substrate
o}

0,
AR
.

Boc” N. Boc
racemic ¢

impossible to preserve chirality on N

# life time of enolate MOM face

at -78 C for 24 h : 84%, 36% ee
at -78 C for 30min + -40 C for 30 min : 88%, 5% ee
—> racemization shoud occur

# explanation of kinetic deprotonation

(¢]
Me
— Ph/\‘/u\OEt o
)3 -
N

; then attack from less hindered

B0
w0
mMe CH,OMe

fro?n 4
# X-ray of enolate (unpublished yet)

, X-SA MR

! REBDNLHER >99%00
' 4G, = 16.0 keal / mol, (R=CH,Ph, M=K)
1

other applications

Asymmetric Cyclization via Memory of Chirality: A Concise Access to Cyclic
Amino Acids with a Quaternary Stereocenter

Teakeo Kan-abata.” Shimper Kavakami. and Swapan Maumdsr
frsonte for Chcomeni Rencerch, Sy Dotveat Ui Reclo 6:1-0014, Japim

JACS 2003, 725, 13012

KHMDS ORE!

'\/0025‘ (izeq) RF\
F (CHy)
DM BOC/N\_’/ 2in

N
Boc™ (CHa)iBe  _go°C, 30 min

entry  substate o R moduct  yield (%)  ee (%)*
i ¥ 3 PhCH: 2 94 98 (S)
2 3 3 4-EO-CH,y-CH; 4 95 7
3 5 3 MeSCHCH, 6 92 97
4 7 3  Me:CH 8 78 94
5 9 3 CH; 10 31 95 (R)
6 11 2 PhCH: 12 61 935
7 13 4 PhCH: 14 84 97
8 15¢ 3 PhCH: 16 31 83 (5
94 15¢ 5 PhCH, 16 (34 2(8)

¢ A solution of substrate (0.25 mmol) in dry DMF (2 4 mil) was treated
with 1.2 mol equiv of KHMDS (0.50 M in THF) for 30 min at —60 °C,
unless otherwise mentioned. ® The ee was determined by HPLC analysic.
The letter in the parentheses wdicates the absolute configuration. See the
Supporting Information. ¢ >99% ce. 9 The reaction was un for 2 h. <13
(70% ee) was recovered in 52% vield. 715 (54% e¢) was recovered in 17%
yield.

Stereoselectivity is also explained by the simillar model
as intermolecular alkylation.

Ph., fOF

Q= .
Os 1o KHMDS PO
—

Bac
Y c b 92

A
1‘1/‘/ " -Br
AN~ KHMDS i

2 S

ent-C {Ry2
A : 0.1 keal/mol stable than B (caiculation)

cf) racemization barrier and half-life time
Racemization barricr  Racemization Racemization
AG? (keadfmol) tys at =78 °C* tye; a1 25 °C*
12 245 3I5x10%s
14 7 min LOX 107Y
16 20h 30X 107
iR 148 d 04«
20 T yeans 26
* Racemization (= In 2. where &, = 22K P Cxpl-AGHRT).
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Stereochemical Diversity in Asymmetric Cyclization via Memory of Chisality
Ta<eu Kaabata” Sey Mazuda, S'a;m[:en <a «akam, Gaik: Monguchi. znd Fatsusike Mo vems
o o Lasysmn 0 Myeio o} DL dapas

JACS 2006. 728, 15394. Scheme 3. Enaniiodivergent Intramolecutar Conjugate Addition of
Chiral Enolates

Joeriime G 4 awai, 3 R sear

i - . 0
; MeS - "l" CO:El v c? € e ;,coga . ¢ fr oy COE KHMDS! . _co.Bu
N B C N . B¢ N M PN Mo, COEt  Me. CO.E DMF THF: 78 °C E10; ~
g Boc” Bews goc - B o Bee Be v = _ Y cou H W o e Y TNF
’ ) ° ;_“":..sn l- A N Boc’ A
. pn  COElyges ... oo . OB T }‘—‘ . 14 {95% 8¢)
: “. '7'1 1 a ras »;__l_ ) k\‘/‘:“o .\r‘ < _\) '\(\}'»'
S Boc g Boc'N—! Boc N & Boc-n @ 13 LTMETHFQ'G  ent14 (9t ee)
d N p— B30T
8 9 10 11 12 sa%
: iodiv " ationa Scheme 2. A Hypothetical Scheme for Slereachemical Course of
4 Table 2. Enantiodivergent Asymmetric Cychzation Asymmetric Cyciization
ctry  cubstale pase, solven!, £mp poduet Yo%) ee (%) \ - 0Bu
1 I KiMDS.DMF. —60°C 2 91 o8 Sy i AR cosE
' \ S.DMF. 60~ - E "R s e e ol i -
i ) 1 LTMP, THF 20°C 2 Y3 i oo T wra N L N»"fﬁ _mL
¥ 3 KHMDsS. DMF. -60°C 4 9 I} ook (H M L Boc- N
4 1 LTMP. THF. ~20°C 4 92 V w MNen \L& etesti
. 5 5 KHMDS. DMF, -60°C 6 91 A e W'y ¢ etestion
¢ LTMP. THF, 20 °C 6 91 11' o
7 - KHMDS, DMF. ~60°C 8 61 B p , B
2 : LTMP. THF, —20°C 8 69 o , prA ? gog, 77"
9 9 KHMDS,DMF -60°C 10 98 Mo~ MR T hate e gl £
10 9 LTMP. THF. 0°C 10 66 N M=t O R M BocN./
i1 11 NaHMDS, THE 20°C 12 7 v’) H ..l/ ol :Nwg Oy eversion
12 11 LHEMDS. olucne, 0°C 12 66 o ¥ ¢
8 Y ent-C
X # remarkable temp. effect : 2?2777
! Recently simillar chelation based stereo-inversion was observed.
! A Memory of Chirality Approach to the
Stereoselective Synthesis of
4-Hydroxy-a-methylprolines
Lawrbn-a Kolwzhowski® and David ¥. Barmes
| Ieveippusins Qe ooy
L PR R .
OL ASAP (published on web 070712)
cl h: hJJ W;ﬂg&r Scheme 4. Possible Mechanism for Stereoselective
. BSOS b Cyclizations
) T e 2 m“‘mes 4 7— CO,8n ¢ H i H
N/o 08 “N iy Base: N ELSIQ
doe 080 ) a BmNF 4 Soc e \LH7 osiEy “OSiEty ) Mo
P N > BnO,C{ N e  — M
{25.4R) ZZW (2R.4$] 125.45) 0}/ + ve e N TO8n
. ; 98% % 8r0 Boc Boc Boc
! 9 14 15 A B
Path A (Retention of Stereochemistry}
i cl ukmDs MO, HO,
I - TN e W g ¥
i Me + Base:
: W 60°C N "Co8n NMe ., 1 Boc o B HO,
N 7 COBn  4nours 8oc 8oc a M BnO_", z" CO,Bn
Boc N} —» BN Mo )’
: 78% B0 A e o N Mo
(2S.4R) yield {(2R.45) (25,4S) O N 8ot
12% 86% Mis-0 H O H
8 14 15 c o

Path B {Inversion of Stereochemistry)

reports from other groups

reaction of 1.4-benzodiazepin-2-one  JACS 2003, 725, 11482.
, Ph c Ph a JOC 2005, 70, 1530. cl
5 WS ae o= OL 2005, 7, 5305. AN

: N~ ' \
‘ ‘ e.sf u)’\(,’) s X\"»-/ o) /)7; < 1. N Me
: 2 N " 2 N; o~y A '
) o J h, N QC,
0o ]

_—

AGt &kcalimol) ty2(rt)

‘; (M-t Ry =H (Pr1a 12.3 (ret. 4) 60 us
{M-1b: R, =Me {A-tb 18.0 09s dynamic chirality pseudoequatonal methyl pseugoaxial methyl
(M-1c: R, = i-Pr (Pric 211 2.8 min (W&S;fgg"ef of in (P)gs‘;‘_ggﬂe' of

' (M-1d: By = tBu (Frid >24 (ref. 8) confomational bias => chance to memory of chirality
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-~y Bh
L A 1. 1.2 equiy. lh?vA' ! ac 130
e 6 equiv. HIMPA. et s oy g Version
AR e b /’3: b o stacture
R, " ;T 1.2 equiv. n-Butl, o W )
N 15 min; R, # N J#/ -
o R —3- O R: 3_/5;’;;«:-—';%'—

s g 2 10equv EX.78°C Ne—"/
. v A 0.5 {0 10 hours 4-10 AR .
(3S)-{+)2b e Me i RO
(35 ioy2e P Me > NRCHED) *\X-—ﬂ/ \N
{39)-{+)-3¢c iPr Bn A \ Ve

entry & R £ poduct % yeid % eet 0.0 kcalmol +17.5 kcal/mol
- (3 72 .:a Figure 1. BiLYP:6-31G* equilibruun geometry and nng nversion

l M;r ;/4[8 g;; zigi 74 W R) wansiuon suucturz of N-i-Pr enolate anion 13¢ (relatve free energies at
3 - p 3 B3LYP/6.31+G*.B3LYP/6-31G*)
3 7-P Me  4-MeCeHCH; (+)—§ §S 937 (3R) -
4 ik M el sHiCHy ﬁ;"; ;g ¢ N-Me - 12.4 keal/mol :ty2 =0.11 min @78 C
3 i-Pr Me  allyl (t) ) ) _
6 iPr Me D +)9 8¢ 99(35) N-iPr: 17.56 kcalimol 4, =970 h @-78 C
7  +Pr Ba Me (-)5 64 95 (39 good agreement .
§ P Ba ali (+-10 57 86 in N-iPr. 92% ee after 8 h deprotonation (vs entry2)

¢ Elecrophiles used- BnBr, 4-MeCsH«CHoBr, 2-PhCeHsCH:Br, allvl
bronude, D-OTFA. Mel. ? % ee measured by chial stationary phase HPLC
{Chiralcel OD, AD}. * Racemic 4 is also obtained if BuBr is added only 10
5, after deprotonation by extent o ration 13 96%.

1-4. memory of chirality : radical chemistry # concept : use of tetrahydropyranyl radical

i
u
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Conformational Memory in Enantioselective Radical Reductions and a

New Radical Clock Reaction m

expected: 5-10 kcal/mol barrier

ring-inversion
(racemization)

Alexandre J. Buckmelter, Angiv I. Kim. and Scoft . Rychnovsky™

Conpibution fiom the Department of Chenusiry. Unietsiy of Calforuia. Irvine, Caltforme 92697- 2025

JACS 2000, 722, 9386.
# decarboxylative rxn

LO Ph ° Ph ) : .2’
A s b donor [X-HI (M) | %yield rauo3:3
0?0 — ) PhSH 1.0 92 93.2:6.8
syMy et oA PBSH 0.05 58 61.5:38.5
~7
SGITRE)—___ 3 sensitive to conc. => easy racemize even under -78 C
4 ofh bstrat by resolution at >-78 C => ee greatly drop down
other substrate
L[5y 00 o L5~ Li (6 4 M)/NH;, — 78 °C* 90% ee
........... - | oh ( ;
THE e
4 ON 78°C 2 3 H also need high concentration
> 97% ee

Li better than Na : why??

Memory of Chirality in the Transannular
Cyclization of Cyclodecenyl Radicals

OL 2004, 6, 2713.

# concept

N T~ y
3 ‘ : = e
H E .
BnO,C CO,Bn s

racemization ?? °

Jackiine E. Dalgard and Scott D. Rychnovsky”

# radical cyclization

X “
;‘ oxalys chictide . . .
; N : @ LN # conformational isomer of 4
HO HOTY ovae COn 15.5 kcal/mol by variable-temp. NMR
8nO,C COzBn roiens, CO,Bn _
4 ’ H
846 er single isomer
entny” temp (C) yiedd (%) P D B WP s SO AR » trans-fused adduct (not observed)
1 23 63:37
2 1 79:21 bl diﬁ BCB-1 ¢mwijor}
3 -15 8416 g difference) |}t by MM2 calculation
4 -35 #4:16
“ Reaction nuxnues were fzed with a S00-W tuagsten lamp "" . .
¢ Enai 901‘0'3%09 y chaal HPLC aualysis (Discel OD-I \ T cis-fused adduct
, 90: . 0.9 mLym
Epa= €. 13Reat

reason of low yield

Nise

8O COzBn

Reaction seems to be obeyed "Curtin-Hammett principle” and it attributes low ee 7?




2. Chiral Relay
2-1. background

f —
/V

design of superior ligand

u J

development of efficient chiral Lewis acid catalyst

other strategies not to rely on ligand tuning

autocatalysis / autoinduction
chiral poisoning
enantiomer-selective activation (use of racemic ligand)

chiral environment amplification (use of achiral, meso ligand)
etc...

—— strategy to forcus on the tuning of metal-ligand complex

How about metal-substrate co omplex?

A New Approach to Eunantiocontrol and
Enantioselectivity Amplification: Chiral Relay in
Diels— Alder Reactions

Mukund P. Sibi.* Lakshmanan Venkatraman, Mei Liu. and
Craig P. Jasperse JACS 2001, 123, 8444.
L, L, L

S

o Q"0
{ b
s A
§ o

Chiral Relay Effect: 4-Substituted
1,3-Benzoxazol-2-(3H)-ones as Achiral
Templates for Enantioselective
Diels—Alder Reactions

Laura Q Ofivier Corminboeul, and Philippe Renaud OL 2002- 4, 39.
Lo "S; ‘Lot
oMo oMo

Sibi and Renaud had indipendently reported the simillar concept using fluxional chirality.
In both systems, existence of dynamic chirality show the positive effect on ee.

2-2. Sibi's system : application for Diels-Alder Reaction JACS 2001, 123, 8444.

# two possibilities of complex
) I e N

\ s N oz

7\
0O o o o resemblance
| e f’ )
NJ\/\ == N)\'/\
f N
ﬁm
\H (]

# effects of substituent on pyrazolidinone

_;:NJV\@

Chiral Ligand 9-13 (16 moi%)
Cu(OTH), (15 mor%)

CH iz osj iz

R
7o-d 8 14a-d
Sl o0
+\ -R 0 K bkuo‘,
Entry  Substrate %ece  endo! %%ee endo’
exo €x0
38 88:12 23 87:13
e
(3]
2 TaR=Me | 64 91:09 | 56 96:04
3 TbR=Ph | 71 93:07 | 84 92:08
4 TeR= 79 93.07 | 65 91:09
2-Naphthyl
5 TR =1 36 90:10 | 95 93:07
Naphthyl

$ more bulky, better ee
$ maybe through matched-type complex

JACS 2007, 129, 395.

Me, _Me
o o 0
O O
/ o o MeyC orcuxo CMey
( \)LN 0 ( \/lLNJ‘o
s Wl ~

oric encumbrance

sterlc encumbrance
on same Iaca

on opposite faces Bn
~

mismatched case
JACS 1999, 727, 7559.

matched case

# role of C5 substituent effect

2+
o\]><ro O%.’f’)j H, H : 65%ee
I N Me, Me : 84% ee
5 < A
R IN’“\/\
P H
!“M H7—N gem-alkyl group
HH N\-@ : — beneficial
16 17
Favored Favored
Higher Enantioselectivity {owar Enantioselectivity
2
<, 1 7><((> N
o]
L h
N N b
CU, , / \ /_
0/ \O 4 —— |
-
N
‘N)\/\ v
= o S
H H
AW H f’
18
Favored Disfa\'pred !
Higher Enantioselectivity Lower Enantiosetectivity
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¥ # crystal structure of 7d

———————=="carbonyl group : syn alignment

possibility of pi-pi interaction
—> no positive effects are observed
by electronic substituent study

0. Y. g 0. o L .
W Cuony Although correlation is not strong, it suggest
)" _;""K_ Davad o the fluxional group locates near the olefin.
...... \ P/ o A bd ; A is
(N Ay
}/‘NN' 'I/’“—) \/[ \'N/L\ ,:’)\Cr":, ] _ Eﬁ ,_ /}
S el e g - {/
M / N\ - a ><\_,«; i i
o H— 2 Ty Py,
p s AN S DB Y

# reactions using non-C, symmetric ligands

cndo. endo! cndao:
0 o Entey  Substrate e tut e ") ce (%)
Chiral Ligand 50-52 (16 moi%) exn exe X0
g(,\,)l\/\ . @ CUOTH), (15 mots) a7 . O .
: 5 —~—
N i AP 06 8805 @3 $4:k6 w0 #3:17
N CHCl,. 1t QN
H ol 07z s
Ta-d. 49 8 Ha-d, 53 2 R -~ H (49} ™ so:ld ) 88:t2 01 8712
3 R =Ei1{%m) 29 8515 12 86114 26 §4.16
\ 72* —]2+
OM«O o\><ro 4 R=Ba(7h 47 8812 N RT3 5 R4:16
I t
N N‘) N, ,Nx) 3 R = 2.CH.Naph (7c) | s6 88:42 28 88:12 S8 §4:16
/u\ too far /C'"\ /-— N < Rt 3 . .
0 o = 0 p & R = 1-CH,Naph (7d) | 69 8345 39 8812 7 83:17
l J\/\ (X //A
N N7 NN
N == N
favored
# conclusion

Sibi et al. showed usefulness of pyrazolidinone template, but still there is only circumstantial evidence.

For example, we can't deny the posibility that this template just works as strong Lewis base and then make ligand and
substrate closer due to its butkyness.

WEDODEE
low-temp. NMR : inversion barrier of N

Reaction at such a low temp. should give lower ee due to the impossibility of inversion

other application

: : i - o o
Enantlosele(_:tlve Conjugate Addition of XLN M~  ohiral Lewis acid %
Hydroxylamines to Pyrazolidinone RN, 4 MeOBANHOH L oMo
Acrylamides R, R .

4

Mukund P, Sibi* and Mei Liu oL 2001' 3’ 4181. catalyst A catalyst B 07(\‘\{_0\

0:°%0
vield®  ec”  yichl® ec N N _} N NJ
entry subsirate S _ sa [

1 4R =Me R=11 75 76 (RN MgICIO.); 2n(OT),
2 bR =Me, R= eyl 0 52(8 Catalyst A Catalyst B
3 4cRi=Me R =benzy 67 78 (1)
1 dd R =Me R=2CHmaphthyl 75 78 (%)
5 de Ry =M, R= 1.Clnaphthyt 77 81 (R)

6 4R =H. R=CH{Pn), 70 81(/)
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3. Remote stereocontrol
3-1. meaning of "remote”

Usually more than 1,5-sterecinduction is called as "remote stereocontrol” or "remote asymmetric induction.”
In many examples, however, actual reaction site is fixed into temporary proximity.

ex) 0 Me 0 Me PHSQ
mxn;s\*\)\)‘\w /.Ll 2078 prO,S J\ [l ¥
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In order to achieve real remote stereoselection, a use of thermodynamically rigid conformation seems better.

3.2. remote stereocontrol based on rigid structure
Paraformaldehyde as Possible Chirality Amplifier**

By Christian R. Noe.* Max Knollmiiller, and
Perer Ettmayer ACIE 1988, 27, 1379.

L—X' MeMgl ;E—; polyoxymethylene : helical conformation
oy § — 04 "3 Selectivity gradually decreased in accordance with increasing n(1-4).
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Ultra-remote stereocontrol by
conformational communication of
information along a carbon chain

Jonatkan Clayden, Andrewt Lund, Ltuis Vaitverds & Madeleine Helfiwell

# choice of tertiary benzamide as building block

Deparssiens of Chentsry, Uniecesity of stancheser. Oxfard Rowd, Manchesier

A3 oLk Nature 2004, 431, 966.
# strategy for remote stereocontrol
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Suzuki coupling
(Buchwald modified)

# ultra-remote stereocontrol (1.23-induction
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communicated is limited by the efficiency of the synthesis of the substrates, oty o ‘
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several out-put variations : other conformational framework
Frameworks which are recently constructed in bottom-up manner.
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JOC 2007, 72, 2302.

several in-put variations : metal ion induced conformational change
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much more examples in supramolecular chemistry
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3-3. long range desymmetrization catalyzed by small molecule

Remote Desymmetrization at Near-Nanometer Group Separation Catalyzed by
a Miniaturized Enzyme Mimic
Chad A, Levwis, ! Anna Chiu¥ Michele Kubryk 3 Jaume Bajselis. ¥ David Poliard 3 Craig K. Esser
Jerry Murry 8 Robert A. Reamer.? Karl B. Hansen,” ¥ and Scott J. Milier™
Deparimon: of Chapusiry. Yobe Univarsey, New Hoven, Coanecticus 06320, Depayrmment of Chensisiry, Bosion
College. Chespmt Hill. Massachazetis 02367 and Merek Rescarch Laboratories. Rabssay, Now Jersoy 07663
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among enzymes, peptide library screening, hexameric peptide was found to be optimal.

JACS 2006, 728, 16454.
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smaller tripeptide gave moderate result. (~55% ee)
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