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8. Nicotine, C;,H,,N,.—It is the chiel alkaloid of the tobacco
plant (Nicotrvana tobacum) wherein it is present as a salt of malic
or citric acid. In leaves of tobacco its concentration is the highest.

Tt varies from 0°6 to 89, depending upon the kind of tobacco.

The alkaloid is conveniently prepared from tobacco leaves.
Raw tobacco of high nicotine content is crushed and its soluble
constituent extracted with cold water. The hydrocarbons present
in the extract are removed by acidifying the solution and extracting
with ether. The residual solution is made alkaline and nicotine set
free is extracted with ether. r

Properties, Freshly prepared nicotine is a _colourless oily
liquid (b.p. 519'2K under 730 mm pressure) readily soluble in water.

e nicotine has an unpleasant smell unlike that of tobacco. It hasa
burning taste and is very poisonous (lethal dose being 30 to 50 mg).
In air it rapidly turns brown and resinifies and can be distilled

without decomposition only in vacuum or in a current of hydrogen.
The natural alkaloid is laevo-rotatory j«]p =—169°.

In admixture with soap solution it is one of the most effective
exterminating agents for green fly and other insect pests.

Constitution. (1) Molecular formula of nicotine as deduced
from its analytical data and molecular mass determination is

CIOHI‘N’. . . . e
(2) Nicotine reacts with methyl iodide to form dimethiodide
and two monomethiodides but it does not form an acetyl or benzoyl

@sﬁﬁiﬁ'c. This shows that the lirogen atoms in_nicotine Are
crtiary. .

- (8) Nicotine on oxidation with chromic acid or_permanganate
‘2ad (C;H,N.COUH]).  Three pyridinecarboxylic acids

rives nicotinic
e ..
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[sonicotinic acid

Picolinic acd Nicotinic acid :
afion follawed by heating at 460K

Now since nicotine o dan \ ) :
vields nicotimc__acid (3-pyridinecarboxylic _acid), it suggests thy,
nicotine contains a pyridine ring with some sort_of group affag

0’

(o 1t at the B-posiion. This group attached to pyridine ring’is
- ~ CyHy Ny — CHN = G;H, N
and the oxidation can be formulated as follows :
N BN
N N

Nicotine Nicotinic acid
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(4) Nicotine hydriodide on treatment with methyl iodide_ gives
a methiodide. 1is on oxidation Y'chl hygrinic acid (N-methylpyr-
_rofidine-a-carboxylic hz@mﬁs"fﬁcﬁ catés the presence of pyrrolidine
ring with a mcihyl group attached to N-atom and g;grrixggg_ some
other group in 2-position. The transformation can be indicated as

4 : A a
follows : ' I‘I,C——dH,
7 y—CH,(N ' B,
, ———-+ HOOC.HC, ¢CH,
\ 2\ 7
N ) N.CH,
Nicotine (Mol. formula CgH;9.N.COOH)

Hygrinic acid
" This_indicates that _pyridine ring has been destroyed durin
the transformation and the group —G;H;,N attached to the pyridine
_ring in B-position is N-methylpyrrolidine.
(5) Pyridine and pyrrolidine nuclei are joined throth carbon

atoms at B-position in pyridine and Z-position 1 pyrrolidine. 18

gives the structure of nicotine as

— CHQ—CH’

% | |
= | —CH CH,
N\ \N"
N I

o CH,
Nicotine (1-methyl-2-8-pyridylpyrrolidine)

_ (6) The conversion of nicotine into nicotinic acid and hygrinic
acid has been formulated as under :

: | ez G
‘,/)UOQH @J@vaﬂz HI K w-cg\ e L]
Y YN SV m
NICOTINIC ACID  NICOTINE [I!I]+I P 3
NICOTINE HYDRIODIDE
CHy—(H, Cil-—CHl :
. ——C0i, CH
K ‘D-Gf{N/CH'Z X l\H /c"Hz Cr0; HOOC—‘CHF 2
n /“ ' K, Fe(CN) { w \%V/ 2
]l\r CH; 3 6 N/ \O ng [OJ CH
CH{T CH 3
. 3 HYGRINIC ACID
ICOTINE NICOTONE

/S0~ ME THIODIDE

(7) This formula has been further confirmed by its synthesis b
Spath and Bretschneider (1928) as follows : e 2
.. H,G—-CH, Electrolytic H,G—-CH, (CHy)eS0, H,C—-CH,4

® 11— | —> |

OC QO reduction OC CH, NaOH OC CH,

\N/ \/ N/

NH NH N.CH,

Succinimide 2-Pyrrolidone N-methyl-
2-pyrrolidone
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CgH;ONﬂ /
7 CcOOC,H; ————— l —CO—HC'“CH
v , +H’C ""‘CH | 2
N/ .Q
N.cH, H
0'{’ HCI 7~ —CO.CH.CH,.CH, NH.CH, —cCo,
%--——-—-ﬁ l , ——
400K N COOH
N B-ketonic acid
CH,—-CH, lCHz —-—~-—~(|1H,
| l '
"\, _(CO /CH, Er_}_dust+ 7 l —CHOH /GH,
l NH CgHsOH NH
Nt | +NaOH Ny |
CH, CH,
CHs—'CHs !CHz-(sz
l I
. (~ \—CHI CH, naorf~ —CH CH,
T I S ——— I il
370K\ NH N N
CH, | CH,
di-Nicotine
The (4)-mixture was res mean = )-tarfaric

and (—)-nicotifie thus obtained was found to be identicW‘
natural product.

9. Atropine, C,,H,,O,N.—Atropine (m.p. 391K) along with
hyosyamine occurs in deadly nightshade (dAtropa belladonna) and
thorn-apple (fruits of dhatura stramonium)—plants of the Solanaceae
family.

It has a sharp bitter taste and is extremely poisonous. It hasa
property of dilating the pupil of the eye and on this account finds
an extensive use in eye-surgery, -

Constitution. (7) Molecular formula of atropine as deduced
from its analytical data and molecular weight determination is
C17H,503N.

. 2) Atropine occurs together with hyosyamine. Hyosyamine
is optically active and on warming with ethanolic alkali solution
racemiscs to atropine. Thus atropine is (£) hyosyamine.

(3) Atropine undergoes hydrolysis, when warmed with barium
hyc_lromdc solution, to give (+) tropic acid and tropine (an alcohol).
.Thls suggests that atropine is the tropine ester of tropic acid.

y Ba(OH)
CiHyON  + H;0 — ' G,H,,0, + C,HyON

Atropine . Tropic acid Tropine
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(4) Constitution of Tropic acid, :
(1) Its molecular formula as deduced from its analytical data
' ) 1] . . .'
and molecular weight determination 18 (1 H Oy

(i1) It docs not decolorise bromine water,

saturated compound.

(iii) Tt shows the
holic group {rom usual tests.

(iv) Tropic acid loses whcr: heated “ft,m.ngly'
and gives atropic acid with molecular formula, C,,I—L,.Oz. L'his on
ropic and atropic

oxidation gives benzoic acid. This suggests that 1 '
ing with a_side chain. Possible struc-
I or I1.

acids both contain a benzene 11
CQI'I[,""C - COOI‘I

showing it 10 be a

presence of one carboxyl group and one alcos

tural formula of atropic acid could, therefore, be either
CeHﬁ-CHr‘CI{.COO}I

I
But I is known to be structural

II is the structural formula of atropic acid.
(v) Atropic acid is the dehydration product of tropic acid.

Hence structural formula of tropic acid can be written by adding a
molecule of water to atropic acid. It can be either III or IV.

formula of cinnamic acid, Hence

(l)H H
CBH5—(:I'«—CO OH CGH5—C——COOH
CH, CH,OH
I v

(vi) Mackenzie and Wood (1919) synthesised tropic acid start-
acetophenone and showed that its structure was IV,

ing {from
Gt BN CiHls, s S N
ol ct,” NON cH,” “Ncoon
111
o Tfir : | 06H5 doot - Atrolactic acid
reduced \C/ ECl CBH&\ / L
pressure ] e 1/ \COOH

CH,
R \ |

K,co, CeH; CH,OH
H COOH

IV
Tropic acid

IT gII {iis the structural formula of atrolactic acid. Its dehydration
onfirms the structural formula of atropic_acid. Addition of

"HCI to I takes place contrary to Markownikoff’s rule due to the

inductive effect of COOH grou  acid is obti d
: leCt O . p. Tropic acid is 0 tically active and
racemic variety is obtained in the above synthesis. 2 ! =
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(vis) Willstatter (1895—1901) studicd the products obtained on

oxidation of tropine with chromic anhydride.
CrO,

CrO,
Tropinone (-+)-Tropinic acid

Tropine
Since tropinone behaved as a ketone, tropine must be a

sccondary alcohol which gives the ketone on oxidation.

He also shawed that tropinone forms a dibenzylidene derivative
with benzaldehyde and a di-oximino derivative when trecated with
amyl nitrite and hydrochloric acid. This suggests the presence of
—CH,.CO.CHy— grouping in tropinone. No such group is possible
in the oxidation product obtained on the basis of Merling formula
which is, therefore, untenable.

Willstatter, therefore, proposed three structures for tropine but
climinated two on the consideration of its reactions. He was thus
left with only the following formula which contains a pyridine
nucleus as well as a pyrrole nucleus with the nitrogen atom common

_to both. -
H— CH,
NCH, E’HOH ALSO WRITTEN AS OH
CH; H (JJHZ -

Scanned by CamScanner



