
C H  3 2 3 5 7
\\

I



58 CH 323



CH 323 5 9





12.

13.

14.

15.

16.

17.

18.

23.

24.

25.

26.

28.

29.
-

LH 323 6 1



CH 323



CH 323 63



(n)

6 4 CH 323



CH 323 6 5



6 6 CH 323



CH 323 6 7



6 8 CH 323



ZH5

(R)-(+)-Z-methyl-I-butanol

Ia I$ + 5.756’

CICH,,;$

L ZH5

(R)-(-)-chloro-2-methylbutane

,a,$- 1.64’

ZH5

(S)-(-)-2-methyl-1-butanol

la I$ - 5.756’

+H2Cl

AZH5

(S)-(+)-chloro-2-methylbutane

+ 1.64’



.

7 0 C H  3 2 3



,

CH 323 il



7 2 CH 323



CH 323 7 3



H

7 4 CH 323



‘;’ ‘;’
CH3-CH&*-CH2-CH&H3  = C,H&*-C3H7-n

Cl Cl

CH 323 . 75



7 6 CH 323



BH
H,C-q*-COOOH

H

.OOHF F
OOH

H&-C
H/ ‘ O H

HO/C -CH3
k

CH 323 7 7



(+)-2-rnethykl-butanol  (-)-2-methyl-l-butanol

n6dSdflls6ncu +5.96 -5.96

gfl&%l 128.6%. 128.6%.

nalunul66dpd 0.8193 0.8193

nr5%ifin6w 1.4107 1.4107

78 CH 323



CH 323 7 9



chidchid

80 , CH 323



F O O H COOH O O H

H7C$H3 = HD--@  = l-i0  FH;’

uownpE

(S)-lactic  acid (S)-lactic acid

TwYLln%u6TimdluDB
F

O O H iJdldo4TwYllnbu

H O - C - H
k H3

lri7triJdtdo4TwYrmiru



82 CH 323



CH,OH C&OH

kH = H

CH3

H H O

(R)-2-butanol (S)-2-butanol

CH 323 8 3



8 4 CH 323



FH3  = ‘fl” = BrBsoH

CH 323 8 5







CHO HgO

(+)-glyceraldehyde (-)-glyceric  acid

8 8 CH 323



D-series: A.lw”UTkJ  (+)  fGmafaC?lad

D-(+)-glyceraldehyde

D-(-)-tartaric  acid

L-series : dUGUTf4U  (-) nZam3fai%x6

C H O

H O

L-(-)glyceraldehyde

H

H O

L-(+)-tartaric  acid

C O O H

H2

*

H

H,OH

L-(-)-serine

D-(-)-lactic acid

D-(+)-glucose

C O O H

H H

L-(+)-lactic acid

C O O H

H2 H

L-(+)-alanine

D-threonine

CH 323 8 9



fl . L-t-)  glucose

9.  D-(-)alanine

1
C H  3239 0



CH 323 91



-C(CH&.> -CH(CH&> -CH&H3  > -‘Z-I3

-C(CH3)3  > -CH(CH3)CH,CH3 > -CH2CH(CH3)z  > -CH2(CH,)&H3

9 2 ‘3-l  3 2 3



?CH3 OH
(- -H

8
> -6-H

Hz’=3 ‘hCH&
> -CH3  > H)

?CH3 OCH,
(- -H

%
> -k-H

WCH&  bCH3
> -CH3  > H )

3 OH

Cl



- C - N  > -CsH,  >  -GC-H  > -CH=CHp

o-tolyl  > m-tolyl  > p-tolyl  > phenyl

t-butyl > cyclohexyl > vinyl > isopropyl > benzyl > neopentyl > ally1  > n-pentyl

a’ldIJ@~~Fl ) tilFT¶J&I~”

9 4 CH 323



R-bromochlorofluoromethane

CH 323 9 5



S-bromochlorof luoromefhane

CH,HN-C’-CH,

L H2SCH3

3

CH 323



1

R-1,2-dibromo-3.methylbutane

4

CH 323 9 7



7 FH3

H3CH2C--C‘-CH3  =
7th

bH
H3CH2C/C$H

H

9 8

2-butanol
m%hTuaaLmau

(S)-(+)-2-butanol

,a ,$ + 13.9

(R)-(-)-2-butanol

,a I$= - 13.5O

CH 323



0
HCN  H H HCN



1 0 0 CH 323



I\--/-2 solubility

0
ice !zi

loo % (+)

composition
0 % (-) .__ CN

composition

I I

“a$7  ws o l u b i l i t y  w

0 lt 100 % (+)
0

100 0 % (-) 100 z
composit ion composit ion

CH 323 1 0 1

I



I

0 ‘fy{;)
100 2 0

composition



CH 323



R=H Strychnine
R=H Cinchonine,, cinchonidine

R = CHsO Brucine
H = CH,O Quinine, qulnidine

1 0 4 CH 323



F f-h F H3
H-C-NHCHs

H-&OH

A 6th

H H (-)-Ephedrine

Morphine

CH3

Menthylamine

CH3

H - C - N H ,

f

H2

6H5

Amphetamine

I(-)-BH  +(+)-61

I”’

[(-)-BH+(-)-61

1H+  J

CH 323 1 0 5



FOOH GOOH

YH “y + C&f

m (S) (R)-Amine

Rakemic  (R,S)-acid
I

(R,R)-Salt (S,R)-Salt

I HCI/H,O

I

HCI/H,O

C O O H COOH

(S)-Acid

CH 323



CH,SO,OH
I

CH2C02H

camphor-IO-sulfonic acid
~H(CH,),

menthoxyacet ic acid

F
O O H

H - C - O H  H +

+ HO-L-H

-

L O O H

(f?,R)-(+)-tartaric  acid

(S)-2-butyl  tartrate \
lmuodmof’imuo=i

O O H

CH 323 1 0 7

\, (R)-2-butyl  tartrate



0 ;  (-)BH+

OsNa

1 0 8

0;  (-)BH’

02H



1 zUfl%tLri  resolving agent’ ALL; menthylsemrcarbazide,  menthylhydrazine ’1

It d Z tartramidrc  acrd  hydrazrde

NHNH2

F ONHz

H - C - - O H
NHCONHNH, HO-&H

CH 323 1 0 9



110 CH 323





112 CH 323



+1.9”  x 100% = 50%

+3.8”



d/l = 1+ optical purity

I- optical purity



H

Ci
i

H

1R2S

IS,25 lf?,2R
(3) (4)

CH 323

I

1 1 5





H

1



H O H

H Br

1 1 8 CH 323



CH 323



.

hIi  Itj’;ll  (5) IllU  (R.  R)-2,  3-dlbromobutane

^Iililr~~ll  (6) IIIIJ  (S, 5)-Z. 3-dtbromobutane

If>> 1 &I 1 (7) 111  LJ  (R.  S) Iif  (S. R)-2.  3-dlbromobutane

1 2 0 CH 323



b02H b02H LA 02H A
(9) (10)

02H
(11) (12)

CH 323 1 2 1



1 2 2 CR 323



CH 323 1 2 3

I



T

Transitmn  State
[R,R diastereomer-achlral  reagent]

R.S  dnstereomer-achiral  reagent]

d--------------.
RS dlastereomer

1 2 4 C H  3 2 3



[R.R dlastereomer-chlral  reagent]

C H  3 2 3 1 2 5



W- AW I4?X

2

H O O C
<

O O H
H,

malonic acid

H3C

<
H3

H..’

propane

(X = CH3-  1r4i1  COOH)

1 2 6 CH 323



CH 323 1 2 7



H

P4)
3-fluoro-3-chlorocyclopropene



propanoic acid

CH,

-t

1. n  /

V-J,  ’
---CO&H,

CO,CH,
(ui

(25)

C02CH3(fl)  > C02CH,(91)  > C2H,>  C H 3



t$U~U 1, 2-dichloropropane GLflU

C,h-&j  Z&h?  (26) &l'(27)

A H3 L
(26) (27;”

H3C \ Pc=c
d b

Cl
H

“\ P
c=c



HsC  H

H3C
x

O&H, (n+----- pro-R
H3C 0$3-i,  (u)-pro-S

CH 323 1 3 1



1 3 2 CH 323



C A  323 1 3 3



H O O C H H C O O H

)=<cooH HO0

Jc=cH

re-re n-lmtlm1fn si-si

1 3 4 CH 323



H
\ H

H O O C

C=C’

C O O H
---

HOOC’
\

C O O H
si-re nYmn?FiE’n re-si

H,C,..  yH H+ CH3

H-6-H

c?
i)H

b
NAD

R’\ H- R’
c = o

H,C’
+

H3C

CH 323 1 3 5



z_--
- .--=iuC7.,-IF--z=F_-





W ‘Ii tj
H3C/o”*

6,6-dimethyl-2-quinuclidone
Trbger  ‘s base



“c”
Et I’.  N+-O‘

66H5

phosphine
!ikZBtR)

00 .! Pr

P - O

fse
phosphine oxide

clnmdhrr4)

00 -;;=NR.

n-Pr

phosphine imine

phosphinate



tl
ti,cti,C-  *-CH,

s
ti

1 4 0 CH 3 2 3



apb. afjb afjb afij
’ cc :

+
a : a :

c i
(35) (36) (37)

doubly bridged biphenyls, substituted anilines (44) UflZ  styrene (45)

CH 323 1 4 1



a c

d

(38)

4?0 ac,...O
(42)
a

40 .Yc
N\d

(44)

CH 323



a c

d

CH 323 1 4 3



EE

JO0
(R)-(-)-glutinic  acid

1 4 4 CH 323



Hco C02H

c’

H3 ‘H

4-methylcyclohexylideneacetic  acid

X=C02H  M% NH2

CH 323 1 4 5



O O H

(51)

Q+

(52)

1 4 6 CH 323



CH 323 1 4 7



a “\.....
41
0 %“‘-

CH 323



H3

CH 323

binaphthyl

140



C,H,OOC

iqg2H5 g---+ H3cq==+cH2cooH

F O2H

hle
(54)

1 5 0 CH 323



CH 323 1 5 1



b’
b’

= a

(S)-1,3-diphenyl-1,3-di-a  -naphthylallene

152 CH 323



I

H3C

(S)-(+)-spiro(3.3)heptane-2,6dicarboxylic  acid
3 “‘.>

‘C2

S-(61)

=
a,

(62)

CH 323 1 5 3



R noutl~l-rbu

4

1
C02H=

- -t-

2
Br NO2

CH3
3

154 CH 323

3

2
HOPC

4

3

1
Br

2
= 0

dr

H-

4



pilot ato\c  (CH2)n  >H2

h@v

BP
(W('33)

CH 323 1 5 5



(64) X = CO,H, Y = Br, .n=lo

(65) X=Y’ =Br,‘n=lO

(66) X = CO,H, Y = H, n=lO

(67) X = CO,H, Y = H, n=9

(68) X = CO,H, Y = H, n=8

1 5 6 C H  323



GOOH ,COOH

CH 323 1 5 7



(P)-(+)-(75)

1 5 8 CH 323



azb

c>d

W
(76)



---
W)

(80)

1 6 0 CH 323



CH 323 1 6 1



162 CH 323





1 6 4 CH 323





166 CH 323





1 6 8 CH 323



n.
H OH
‘..J Yl. Ct.43

Br, C
H

/ WHO
3C’ ‘CH 2 OH H

n.

Br H H O
9. “-\, ,,CHS

HOH2C/ “$0”

n. mesc-tartaric acid f%J (d,l)-tartaric acid (HOOC-CHOH-CHOH-COOH)

CH 323 1 6 9



H Ku
6u.

H

aQB r7l.l
r

H

9
“., Br

r

F
“3

PhH,G/C$NH3+  H

1nTa

Il. H CH3

H

‘* Br

Bl

1 7 0 C H  323



tl . 2-4utano~ia

91.  (R,.S)-2,4-pentanediol

fl. (R. R)-2,4-pantanediol

4.  3-methylcyclopropene

9. srlslls=nolrsi?9Alil~~~~~~~~~~~~~~  MRqwa&J&  7

f’l. CH$H=C=CHCH, 41.  CH,CH,CH  = C = CH,

fl. 1,34chloropropadiene

91.  l-chloro-1 , P-butadiene

fl. l-chloro-?-methyl-1,  P-butadiene

4.  l-chloro-1.3-butadiene

0. bromocyclohexane

CH 323 1 7 1


