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D-(-)-Mandelamide (=)-Ephedring

|

Reaction of D(-)-mandelamide with Grignard reagent followed by acidificatiop yielg
a hydroxylamine which hydrolyses to give hydroxyketone derivative.

Stereochemistry of Ephedrine |

Four optically active forms (two pairs of enantiomers) are possible for ephed

r' 4
because it has two dissimilar chiral carbon atoms. Freudenberg (1932) assigned follow;
configurations to ephedrine and ‘V-ephedrine.

(IJH3 CH, CH, CH,
H— (l:~ NHCH; CH,NH — rls— H CHNH— (l:-— H H— cl:— NHCH, ]
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7 Ph Plh Plh plh
R T L—(+)-Ephedrine D-(-}-y-Ephedrine  L—(+)-y-Ephedrine 1

Fodor et. al. (1950) established the erythro-confi

guration for ephedrine and threo-
configuration for ‘Y-ephedrine because N-

carbobenzoxy derivative of nor-¥-ephedrine|

configuration, N and O atoms will be trans to each other in the more f
orientation (Phenyl and methyl groups i
formation of cyclic intermediate needed for rearrangement,
Ph H Ph H

| Ph
l 0
H AN H N H NH;
C=0 ", C T erin
f' | / \OBZ
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CHj3; CHj3 H CHj; g

(+)-w-Ephedrine derivative

Basicity

y-Ephedrine is a stronger base (PK, 9-22) than ephedrine (PK, 9:14) which can be
explained in terms of stabilities of their conjugate bases. Favourable orientatjq,, (phenyl |
and methyl groups trans-oriented) allows stabilization of conjugate base of V-Ephedrine by |
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Nicotine is t
gnmercial source
togams (Pter.ldol_)hy.ta), e.g., Equisetum arvense
rhough nicotine 1s distributed throughout the plant, the concentration in leaves is higher.

fiis highly toxic and increases blood pressure due to constriction of blood vessels.

Nicotine is a colourless, hygroscopic liquid (b.p. 247°C) which is miscible with water.

Vatural nicotine is laevorotatory (la]p = -169°) but its salts are dextrorotatory.

| Physiologically (-)-nicotine is twice as active as (+)-nicotine.
s determined to be C;oHy N, (DBE = 5). The nature of

Molecular formula of nicotine wa
h;itrlxll the. N f:ltoms was confirmed to be tertiary because nicotine formed a diquaternary salt
[ ethlod}de) with two molecules of methyl iodide. It also forms two isomeric
monomethiodides when treated with one molar equivalent of methyl iodide.
CyoHysNp.2CH, ] 217

ClOH14NZ -+ 2CH31 —_> [
Dimethiodide of nicotine

Nicotine

chromic acid gives pyridine-B-carboxylic acid (nicotinic
e of pyridine ring in nicotine. Thus, nicotine can be
ith a — CsHyoN side chain at C-3.

h . . -
e best known alkaloid found in nicotiana species. Tobacco is its

but it also occurs in several flowering (e.g. sedum acre L.) and vascular
L. and Lycopodium clavatum L.).

aIdeide.l'don of nicotine with
tid) which confirms the presenc

garded as a pyridine derivative W

Red :
uction of nicotine with sodium

or t}i'r reduC't‘ion is quite difficult. The ¢
merefls reaction, thus con
B rCr ibimust be cyclic.
| nfigm}’ed incorrect. Heatln
| -°Xida:ftun.g the. presence of >
Do like silver oxide yielded
nce of a piperidine ring in nico

Initially,
g nicotine
N-CH, group-

tine.

in alcohol yields a
onversion of pyri
turated nature O
tine was believed t

with hydrio

nicotyrine

COOH

- | O] l
N
\N N
Nicotine Nicotinic acid
Pyridine ring accounts for 4 DBEs so side chain in nicotine must account for 1 DBE.
hexahydroderivative, C,oHzoN;, and

can account

tine andr
dine but

0°C gave me iOdj,da
otine with 8 mild
ruled out the

dine to piperidine
f side chain in mico
o be piperidyl pyri

dic acid at 15 thyl

reover, oxidation of nic
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He suggested two structures for tropine largely based on his study and f,
group information. The best feature of these structure was _thelr carbon.skelet
was similar to that of 2-ethylpyridine but these structure failed to explain the
nature of tropine (it does not add on the bromine).

O 1 @—cu—cm
N~ “CH,CH;0H 1?’ |
| OH

CH3 . CHS

Ladenburg's Structures for tropine
Merling (1891) showed that oxidation of tropine with chromium 'trﬁoxide produced g
dicarboxylic acid with same number of carbon atoms, named (+)-tropinic acid, He arguedll
that hydroxyl group must be present on a ring carbon atom and proposed two saturg o
structures for tropine.

ncti A
On w “
Satura » f

0 Hy NO s CyH,sNO,

Tropine (£)-Tropinic acid

’ H,C /N@ H3C/N@

Merling's structures for tropine

Willstatter reinvestigated the oxidation of tropine with chromium trioxide andd
isolated tropinone (C,H,,NO) which behaved as a ketone confirming the nature of |
hydroxyl group as secondary. Further oxidation of tropinone with chromium trioxidé
produced (+)-tropinic acid which when oxidized with chromic acid yielded N
methylsuccinimide confirming the presence of a five membered N-containing heterocycliey

ring in tropine. Nitrogen atom must be common to both piperidine as well as pyrrolidiné®
ring since there is only one N atom in tropine.

CrO CrO CrO )

Tropine Tropinone (£)-Tropinic acid o
N-Methy(ljsucc:inimide -
He then studied the reactions

. : of tropinone and prepared several derivatiV®
Tropinone when treated with nitrous acid gave a dioxime. Similarly, reaction of tropin®=
with benzaldehyde yielded a dibenz

ylidene derivative. These products confirmed H
presence of —CHz—CO—CHz—-moiety in tropinone. ~

H &
C'/ CH—Ph C/ NO

CH,
2PhCHO , =
CsHNIC SC=0 ~R [GHNK  Sc—o 20 1oy pe
N Seny” g ‘
NCH—Ph i SNOP
Dibenzylidene Tropinone Dioxim® .'
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