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During the investigation of the asymmetric induction of
gec,butyl group in & series of reactions (hydroformylation
(1,2), propylene addition to seg.butyl lithium (3), disubsti=
tuted malonic acids decarboxylation (4)), quick methods for
the determination of the optical purity of the two diastereoi
somers of 2,3-dimethyl-valeric acid, readly obtainable from
the reaction products were extremely useful,

In the present communication we report the preparation
of the racemic erythro 2.3-dimethyl-valeric acid amide, the
NeM.R, quantitative analysis of mixtures of erythro and threo

2.3-dimethyl-valeric acid amides and the relationships between
E&]D and optical purity (5) for the above erythro and threo
compounds,

Starting from meso-3.4-dimethyl-adipic acid (I) (m,p.
133-134¢) (6), erythro 2.3-dimethyl-valeric acid (XIIIDb)
has been prepared in 12 steps with 10% overall yield, and cha

racterized as amide (Scheme 1),
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SCHEME 1 (7)
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Pron the standpoint of the stereospecificity the moat
sensitive step is the decomposition of ozonide (X), In fact
the N.M.R, spectrum of amide (XIVa) (m.p. 106-108¢) of 2,3~
dimethyl-valeric acid obtained decomposing (X) in acid me-
dium and successively oxidizing with Agzo the aldehyde
thus obtained shows 8 bands corresponding to -CH3 and to —?H-
in o position with respect to -g- group (Table I, Case B).

TABLE I (1)

Chemical Shifts of -CH3 (a),(b),(c) and -CH- (4) Appearing in
N.M,R, Spectra of Erythro and Threo 2.3-Dimethyl-Valeric Acid

Amides and Their Mixture

(a)
o] —CHZ—gH - CH - CONHz
(e) CH, C
(v”) (&)
Diastereoigomer $ ~ Chemical Shifts g
(11) a b (pep.m.)’c a

B) Mixture of Erythro 1.13-1.09 0.94-0,89 0.88-0,80 2.11-2.19
and Threo (iii)

¢) Threo (1ii1) 1,09 0.89 0.89 2.19

i) All N.M.R. spectra were determined on a Varien HA-100 I
spectrometer at 100 Mc; as solvent chloroform-d was used,

ii) Obtained from meso-3.4-dimethyl-edipic acid, according to
(Scheme 1) and from methyl-gsec,butyl-malonic acid, by
thermal decarboxylation followed by fractional crystalli-
zation of the corresponding amides,

iii) Obtained from meso-3.4-dimethyl-adipic acid, by acid de
composition of ozonide (VIII) or from methyl-ses,butyl-
malonic acid by thermal decarboxylationm,

i1iii) Determined on the basis of the N.M.R, speotra of erythro
and of mixtures of erythro and threo amides containing
different percent of erythro diastereoisomer,
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N.M.R., spectra containing the seme bands have been obtai
ned from the mixture of diastereoisomeric amides (m.p, 106~
110°) of 2,3~dimethyl-valeric acids prepared according to Chi
chibabin (8),

On the contrary, amide (m.p, 123~-124°) (XIVb) of 2.3~
dimethyl-valeric acid obtained reducing the ozonide (X) with
LAH and oxidizing 2.3-dimethyl-1-pentanol thus obtained by
Knno4 shows & N.M.R. spectrum in which only 4 bands can be
attributed to methyl groups (a),(b),(c) and to -gH— group in
§ position with respect to —0- group {Table I, Case A),

The same N,MN.R, spectrSm is shown by the amide (m.p.123~
124°) obtained by fractional crystallization from MeOH (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-dimetayl-adipic acid into 2,3-dimethyl-valeric acid inver
sion of asymmetric carbon atoms configuration should take pla
ce, we have attributed to 2,3-dimethyl-valeric acid (XIIIDb)
and ite amide (XIVb) (m.p. 123-124°) the erythro steric atrug
ture,

Using N.M,R., spectra 1o determine the ratio between
erythro and threo diastereoisomers of 2,3-dimethyl~valeric acid

-in their mixture, maximum value of optical rotation of the dia
stereoisomers has been determined as follows:

a mixture of optically active diaastereoisomeric 2,3-di
methyl-valeric acids (XVI), with known optical purity of the
asymmetric carbon atom in‘ﬂ position with respect to -COOH
group has been prepared by zmno4 oxidation of (3S5)~2,3-di~
methyl-1-pentanols (9) (XV) having known optical purity of
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the asymmetric carbon atom 3S (9) (Scheme 2),

The diastereoisomers have been partially separated by
fractional distillation of the corresponding mixture of methyl
esters (XVII).

From the first and last fraction of the fractional di-
8tillation the corresponding amides were prepared and their
diastereoisomeric composition were determined by N,M.R, analy
sis,

TABLE II

Maximum Values of Specific Rotatory Power of the (38)=2,3-Dime~
thyl-Valeric Acids, Esters and Amides

Compouhd Diastereoisomer E?]%smax
Acid Erythro + 29,5 (neat)
Acia Threo ~ 32,4 (neat)
Ester Erythro + 31.9 (¢,1,050 in ether)
Ester Threo - 37.0 (¢,1.020 in ether)
Amide Erythro + 2344 (5,1.872 in cmlj)
Anmide Threo - 35.0 (6,1.,920 in cnc13)

The acid mixture regenerated from the amides, prepared
from the original diastereoisomeric esters mixture, showed the
same optical activity and the same diastereoisomeric composi-
tion observed in the acids mixture used for preparing esters(10),
proving that no racemization takes place in the preparation of
the amides from the 2,3~dimethyl-valeric acids,

Plotting % erythro measured by N.M.R. analysis against
E{]D for the mixture of diastereoisomeric amides having opti-
cal purity of the 3S center of 90%, [“]n for the erythro and
threo diastereoisomer having optical purity of 90% can be eva



No.28

3300

% 06:J9jusd (SE)
3o Apand jeaydo
y9/0£=0a1uy/0syikia
(19H2 U1 4 a (Jousa vt
02212) £l 9] weaw) zs8- [»] 0201°2) 614~ 0]
@AY sz (T 1AX) sz @nax) | s¢
mxumzu ¢ mzuaxu c mummu
. 1 HN 2 SOHE
HNOD-HI-HI-51 u.mrl..,l. HOO-HIHI-SHPg =ttt zuoou.xu..xun HE2
x 1208 { x HOeN'tip (I

% 06 :Jaluad (S¢E)
Jo Apnand jesydo

2v/85=001yy/0iyihis
q’l‘r‘l"‘l‘l’
(*1aH3 w1 a oy U CITCEITTEED]
mz.ﬁaoa.o;z eau) 62v+ [v] 050'1'9) 009+ [x]
(eniax)  S2 (e1AX) sz (el11AX) e
€Ho%Ho nmumxu nxua_._u
. R CHN (2 NOCTCIR
HNOI~HI-HI-SH u.mfi!l HO0O-H3-H)SHPret :uoouxmun:u: o
x nos { x HORN'1ID (1
(Jayia v a a mmcﬁcea.c Ul g
960'1°9) 622+ [0] wear) 6oL+ [v] 0se6 )82~ [ %]
(LAX) sz UAX) sz (AX) s¢
nxumzu nxum:u RTERTE
€ t +0 Imv i
= $15605-HI- n..x ) e H00I~HI-HI-SH HD < HO%H2-HI-HI-"H%D
X —HO " "oum @t X

2 dW3HIS



No.28 3301

luated,

From the above data,&k]n max for the erythro and threo
acids esters and amides can be extrapglated (Table II) eand the
refore knowingE(]D of a mixture of diastereoieomers of general
formula 02H5-CH(CH3)—CH(CH3)—COX (x= OH, OCEH, » NH,) and the
diastereoisomeric composition of the mixture from ¥,M,R. ana-
lysis, it is possible to evaluate the optical purity of both

diaptereoisomers present in the mixture,
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