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During the investigation of the asymmetric induction of 

=.butyl group in a series of reactions (hydroformylation 

(1,2), propylene addition to sobutyl lithium (3), disubstis 

tuted malonic acids decarboxylation (4)), quick methods for 

the determination of the optical purity of the two diastereol 

somers of 2.3~dimethyl-valeric acid, readly obtainable from 

the reaction products were extremely useful. 

In the present communioation we report the preparation 

of the racemic erythro 2-3~dimethyl-valerio acid amide, the 

K.&R, quantitative analysis of mixtures of erythro and threo 

2.3~dimethyl-valeric acid amides and the relationships between 

MD and optical purity (5) for the above ery-thro and threo 

compounds. 

Starting from m-3.4~dimethyl-adipic acid (I) (m.p. 

133-1340) (6), ergthro 2.3~dimethyl-valeric acid (HIIb) 

has been prepared in 12 steps with 10% overall yield, and cha_ 

racterized as amide (Scheme 1). 

3295 



No.28 
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From the &an&point of the stereoepeoificity the moat 

sensitive step is the decompoeition of ozonide (X). In fact 

the 1P.I.R. epectrum of amide (XVa) (m.p. 106-1080) of 2.3- 

dimethyl-valeric acid obtained decomposing (X) in aoid me- 

dium ana suooeaeively oxidizing with b20 the aldehyde 

thua obtained ahows 8 bands oorreaponding to -C 
H3 

and to -CR- 

in dpoaition with reaped to -C- group (Table I, Case B): 
a 

TABLE I (i) 

Chemical $hifta of -C E3 (a),(b),(o) ana -$!H- (a) Appearing in 

N.&R. SDeotra of Erythro and Threo 2,3-Dimethyl-Valeric Acid 

Amide8 and Their Mixture 

(a) 
C 
H, (0) 
-CH,+H - QH - CONH2 

;5, :s, 

Maetereoieomer Chemical Shifts 

A) Erytbro (ii) 
Ja 'b (p.p.m.)Jo G 

1.13 0.94 O-88 2.11 

B) Kixture of Erythro 1.13-1.09 0.94-0,89 0.88-0.89 2.11-2.19 
and Threo (iii) 

C) Ttieo 
(iiii) 

1.09 0.89 0.89 2.19 

1) 

ii) 

iii) 

iiii) 

A11N.M.R. spectra were determihed on a Varian kA-100 I 
epectrometer at 100 MC; ae aolvent chloroform-a waa'ueea. 

Obtained from mesa-3.4-dimethyl-adipiz acid, acoording to 
(Scheme I) and from methyl-s.butyl-malonio add, by 
thermal deoarboxylation fOllowed by fractional orystalli- 
zation of the corresponding amidea. 

Obtained from w-3.4-aimethyl-aaipic add, by add a= 
composition of ononide (VIII) or from methyl-m.butyl- 
malonio acid by thermal decarboxylation. 

Determined on the basis of the N.&R. spectra of erythr0 
and of mixtures of ery-thro ana threo amides containing 
different percent of erythro diaatereoiaomer. 
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R.&R. spectra containing the same bands have been obta& 

ned from the mixture of diastereoieomeric amides (m.p. 106- 

1100) of 2.3-dimethyl-valeric acids prep8red according to Ch& 

chibebin (8). 

On the contrary, amide (m.p. 123-1240) (XIVb) of 2.3- 

dimethyl-valerlc acid ebtained reducing the ozonide (X) with 

LAH and oxidizing 2.3-dimethyl-I-pentanol thue obtained by 

X&O4 shows a R.&R. spectrum in whioh only 4 bands can ba 

attributed to methyl groups (a),(b),(o) and to -7" group in 

d position with respect to -$- group (Table I, Case A). 

The same N.&R. spec&m ie shown by the amide (m.p.l23- 

1240) obtained by fractional crystallization from NeOH (40%) 

and water starting with the amides mixture prepared according 

to Chiohibabin (8). 

Since in none of the steps performed to convert meso- 

3.4~dimet;Syl-adipic acid into 2.3-dimethyl-valeric acid inver 

eion of asymmetric carbon atoms oonfiguration should take pla 

ce, we have attributed to a.)-dimethyl-valerio acid (XIIIb) 

and its amide (XIVb) (m.p. 123-1240) the erythro steric atruc 

ture. 

Using R.&R* spectra to determine the ratio between 

erythro aad e diaetereoieomers of 2.3~dimethyl-valeric acid 

in their mixture, m8ximum value of optical rotation of the dig 

stereoisomers hae been determined ae follows: 

a mixture of optically active diastereoieomeric 2.3~dL 

methyl-veleric acids (XVI), with known optical purity of the 

asymmetric carbon atom in,/?Jposition with respect to -COOH 

group hae 'been prepared by m04 oxidation. of (3S)-2.3-di- 

methyl-l-pentanols (9) (XV) having known optical purity of 
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the asymmetric carbon atom 3s (9) (Soheme 2)* 

The diaatereoieamera have been partially separated by 

fractional dietillation of the oorreaponding mixture Of methyl 

eetere (XVII)0 

noa the first and laet fraction of the fraotional di- 

etillation the corresponding amides were prepared and their 

diaatereoieomeric aompoeition were determined by N.M.Bo anals 

sia. 

TABLE II 

Maximum Valuee of Speoifia.Rotatory Power of the (3S)-2.3~Dime- 

thyl-Valerio Acids, Eetere and Amide6 

Compouhd Diastereoieomer Cl 25 d Dmax 
Acid Ery-thro + 29.5 (neat) 

Acid Three - 32.4 (neat) 

Eater Erythro + 31.9 (c,l.050 in ether) 

Ester Three - 37.0 (0,1.020 in ether) 

Amide ErgthrO + 23.4 (0,1.872 in CHClj) 

Amide Threo '- 35.0 (c,1.920 in CEc13) 

The acid mixture regenerated from the amides, prepared 

from the original diastereoisomeric q&era mixture, ehored the 

came optical aotivity and the came diaetereoieomeric oompoei- 

tion observed in the acids mixture used for preparing eetere(lO), 

proving that no racemization takes place in the preparation of 

the amide0 from the 2.3-dimethyl-valerio acids. 

Plotting $ ersthr0 measured by I9.Bd.R. analysis against 

b], for the mixture of diaetereoieomeric amidea having opti- 

cal purity of the 3s oenter of 90&b], for fhe erythro and 

'thre0 diaetereoieomer having optioal purity of 90% can be eva 



S
C

H
E

M
E

 
2 

ti 
1)

 K
 M

n$
 

, O
H

- 
4:

 

* 
C

zH
$H

-C
H

-C
O

O
W

 
x 

4 
i+

,o
+ 

P
 

E
Z

IJ
5-

C
!+

r!
+-

C
C

)O
C

::
 

3
 

= 

Z
ki

,f!
~

, 

;H
3;

H
3 

r
 

.
2
5
 

(
X
V
I
I
 

r
 

1
2
5
 

(
X
V
I
I
)
 

2
5
 

(
X
V
)
 

I
I
 
1 u 

-4
.2

8(
c,

9.
35

0 

D
 

id
] 

+x
09

 
(n

ea
t)

 
L

Q
j 

+2
.7

9 
(~

,I.
09

6 
in

 
h

p
en

ta
n

e)
 

a 
’ 

in
 

et
he

r)
 

H
$H

-C
H

-C
O

O
C

H
3 

I)
 

di
I.N

aO
H

 
1)

 
S

O
C

I, 

:H
,~

H
, 

-C
2”

,-
;H

-F
H

-C
O

O
H

 
21

 H
JO

* 
-C

~
H

5-
~

kf
-C

H
*C

O
N

H
2 

C
H

,C
H

, 
2)

 
N

H
3 

Z
H

&
$ 

[~
]~

~
~

~
~

e~
~

~
S

~
 

[c
q;

:4
.2

9c
”,

‘,:
; 

[c
q.

zo
.s

o 
;:,

;*
::“

: 

’ 
in

 
C

H
C

&
) 

er
yt

hr
o~

hr
eo

=
S

8/
42

 

op
tic

al
 

pu
rit

y 
of

 

(3
s)

 
ce

n
te

r:
 

90
%

 

11
 d

il.
N

ab
H

 
H

$H
-C

H
-C

O
O

C
H

3 
x 

x 

kH
3t

H
9 

21
 w

30
* 

- 
C

2H
5-

(;
: H

-7
 

H
-C

 O
O

H
 1)

 S
O

C
$ 

-C
2H

,-
;H

?H
-C

O
N

H
, 

C
H

3C
H

3 
2)

 N
H

, 
C

H
,C

H
, 

~
~

1~
~

~
~

~
~

~
~

~
~

~
~

 
[c

q*
.,2

 
;:‘

a:
; 

[c
q2

J1
3.

3 
I:,

:i:
Lz

 

’ 
in

 
C

H
C

L,
) 

er
yt

hr
o~

re
o:

3G
~

4 
op

tic
a!

 
pu

rit
y 

of
 

(3
s)

 
ce

n
te

r:
90

%
 



No.28 

lusted. 

From the above data,klD max for the 

acids esters and amide% can be ertrapplated 

3301 

erythro andthreo 

(Table II) and the 

refore knowing&& of a mixture of diastereoieomers of general 

formula C2H5-CH(CH3)-CH(C~)-COX (X= OH, OCq, NH,) and the 

diastereoisomerio composition of the mixture from N.&R. ana- 

lysis, it is possible to evaluate the optical purity of both 

diastereoisomers present in the mixture. 
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R.&R, speotra of 203-dimethyl-valeric aoids, methyl esters 
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