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-"  30 n i o 9 ~ u u m i n i ~ i n w i  3 h m o u  Xe nisvli$mninLn~ouddLvluiznu~unisuun 

nicotine ~ i n a i q ~ f i  ni?flr% nicotine 9in~l1ulql1 uRzn1'3&d~n'37z$nicotinic acid 

I . n ~ m ~ ~ m n ~ ~ ~ n $ o u ~ d ~ ~ a ~ r : a a " ~ u n ~ ~ u a n  nicotine q-inai?wn"n 

l u n i s m ~ ~ ~ a n < n w ~ ~ i s a n ' ~ 1 ~ ~ z ~ i ~ ~ & ~ ~ n ~ i z t f l ~ u ~ ~ i ~ ~ u l i l a u 4 i ~ ~ u a ~ i ~ ~ ~ ~ ~ z ~ ~ i l l ~ ? ~ m  

n i n ~ n ~ a u d d ~ 1 u i ~ n u o n ~ i t ~ m " a ~ n i ~ ~ ~ ~ ~ ~ ~ m " a ; l n i s ~ 8 i a d i ; l % m ~ ~ u  i~~hi ini~mrnaa\tvl i?u~rnind 

~vluizfl2.1 ~ l I ~ i ? ' m n l ~ ~ ~ v l u i ~ f l ~  Methanol L L R ~  Dichloromethane 63l'378d?u 8:2 

2, n ~ q a h  nicotine r ~ n h f l ~ ~ u  
2.1 n l m h  nicotine qln.(Yrn~@.I 1 kg. 

f l i h ~ u n  nicotine aan4lntuwgu~mu~iinl3vlu'nn'uq319119 v l ~ d 4 l n ? ~ ~ l u l f l ~ ~ h  ethyl 
" Y  

acetate d a ~ ~ u n ~ a n 4 l n % ~ ~ l  v l & q l n ~ ~ l u l ~ l u  Column chromatography ldf11fl8 nicotine d 
u ? q d ~ 8 f l ~ ~ d ~ S n i n a ~ z ~ d u ~ a ~ ~ ~ a ~ v l d m  8 ~ i m i ~ ~ b u  ~ & v l ~ n  84 mg. &~dtuw8na~?eutsz iviifiu 

0.024 wiw CIR TLC lu'adauniulkq UV 254 nm ~ i i ~ q ~ ~ u ~ ~ ~ ~ a a . r ~ ~ ~ r i i ~ a ~ i ~ ( m i ~ f l n ' a ~ i n ~ ~ u i )  ( ~ f  

= 0.48 ) d a f i u ~ r ~ ~ ~ ~ i u i m ~ i u  ( ~ f  = 0.46 ) 



@tf 4-6 ~f lmdnf4f lh4~a4 nicotine 

b o y a n i f ~ q ~ ~ ~ a n ~ n ~ d u a \ 1 f l ~ d a n ' m ~ & i ~ ~ n ~ u u 7 q u  1 kg. f l i ~ i ~ 0 f l r ~ ~ d l j i ~ 1 f t f ~ n ' [ i l 1 ~ ~ ~ ~  

nicotine 1% 

2.2 nisffm nicotine qinhmigu 5 kg. 
Y 

fln'nuun nicotine aan~in'luuiqu~nu'Lm"n1'5u~nn'uqn~1~ u k ~ i n G u i i ~ i f l n ' m h ~ u  ethyl 

acetate Ldauunaanqin4u4i u ~ 9 l n $ u ~ l u i c h u  Column chromatography d a ~ f l & i  nicotine d 
-1 

u fqn i~ms~m"  Silica gel ~fluimninmn uae Methanol uae Dichlommethane Anhu 8:2 b a f i i n r  

Lfluimninvl<aud ~ ~ ~ k r i n r  nicotine ~ v i i r i i ~  9.493 g. ~ m : : n a . r a i A ~ & i  ~fluuasaaq3uuTim 8 6 m i a  
Y ~hu wuii lu$umaui iiflirmxlauilaiq~fimnu tlimiiai~~r~llum::nauva\1 silica gel &aenaasui  

whun'uimnin~n<autf ~uLda~~s6loninwdm"qu~nn~n TLC W U R A ~  

mim4d 4-2 m i ~ i ~ ~ f i u u  fiuuhi Rf qinnifiqqJ~ankwd&iqu~nnSn TLC tzui14 Nicotine standard 

fifli?flnYp) ( Mobile phase Aa Methanol : Dichloromethane = 8 : 2 ) 

Nicotine standard 

aisan'm 

A 
~ua.aqin methanol n~iurbu3uqa~Zuni120 % q e a n ~ i u  silica gel lb; 44ilfl14 9.493 g. tf 

4 A *d" ~diuiriiu column chromatography iudannk ~mu~d~uuimnin~naaun~uuamnd~u~a~ methanol 
4 

@ma4 Lgu Methanol da Dichloromethane 6hndqu 2:8 L ~ ~ f l ~ 4 n Y S d ~ ~ n i ~ ~ ~ ~ ~ ~ 7 ~ 1 ~ ~ n U i ~ h ~ n ' ~ ~ 7 ' 5  

flcm ~ f l i d d ~ n Y ~ : : L f l ~ 9 a 4 L ~ a 9 ~ ~ m  8 ~ i m i a ~ f 1 u  4iuGn 1.242 g. i?m~fluw8muakaaewaum 

nicotine d~&i"na $nu@:: 0.024 w/w ~mflLiam~7Lan6nYd819~Ln~~~ TLC ~ & u a & i  

~ l n 4 d  4-3 mln4Lfiuu~tisuFil  Rf 9inni$qqd~an<nwd&iqu~nnSn TLC ?::~di4 Nicotine standard 

CIA ai?fir% (Mobile phase Methanol : Dichloromethane = 2 : 8 ) 

Nicotine standard 

0.76 



3. n19gqr~mrQ nicotinic acid 

k~n~ izBn ico t in i c  acid CrnuGi nicotine 1.242 g. ~ i i i d f i G f l 7  oxidation {LI KMnO, 10.009 g. 

~ i ~ d ~ ~ l ~ l j  80-90 oc L ~ U L ~ ~ I  16 i9h. l  ~ i f i i f j l i i d f i ~ ~ i a i n s ~ 4 ~ q u n ~ z m i ~ n ~ a 4  ~ i a i f i f i m i a ~ q ~  

Acetone r i i m m a u u i f i t r n ~ ~ s  methanol ~ h d I U ~ ~ ~ U f i l Y a u U  methanol LLRL .~nOUa?Iil 3.1 78 
i 4  Y 

g. 1 j i f i i ~ R ~ R 1 ~ 1 ~ ~ ~  methanol u ~ Y ~ I I I u L L ~ ~ M ~ ~ I ~ ~ ~ ~ ~ ] ~ ' u ~ ~  ~ l f n ~ ~ n l f ~ r l l B 4 ~ ~ u ' 4 i ? l Y 1 9  l h \d~ lu  

column ' u U ~ ~ L ~ ~ L ~ B ~ S B ~ L O ~ ~ ~ L ~ B ~ M B B ~  blfl18 methanol Pifl dichloromethane ~ f l Y l d 9 u  2:8 Lqu% 
4 

n in rn ioud  d i~ isaza iuMCj iu  column ~~~~?~ i~z~11f l~~d~n i f l~m~m~ian 'u6 i~u~~d~ ImYmmau8~19~Gn 

330 mg. ~damn%antinbn%i?uLnn~n TLC 1 r ~ w ~ 6 - d  

m i y i R  4-4 m i ~ i a ~ J ? f l ~ ~ f i ( l ~ ~ i i  Rf ~innifiYq~6~anlDnjinwdn'qu~nmCm TLC Y ~ l l 4 i - I  Nicotinic acid 

standard 6U f i l ~ \ 6 ~ l n n l ~ ~ 4 ~ ~ 1 ~ ~ ~  ( Mobile phase 38 Methanol : Dichloromethane = 2 : 8 ) 

Nicotinic acid standard 

GqqMi~n~nwdm"~a~nmQn proton nuclear magnetic resonance ~ ~ f l ~ f i f l U L f i f l U ? f l l ~ i 4 ~ 1 ?  

rrimrjiu nicotinic acid r~u f i i d t? i Lnnzv~ r~~ i iwa~~d  

F J ~  4-7 ~ f i r n 4 ~ R n l f i ~ ~ ~ ~ ~ n 6 n ~ d 4 1 0 4  nicotinic acid standard d i ? ~  NMR 



@ti 4-8 ~ f l ~ ~ l 8 n 1 6 ~ l ~ ~ ~ n ~ n 1 ~ d 4 1 ~ 4 f l i f d ~ 4 L R ~ E H ~ h  ) i?~ NMR 

fld 4-9 usn4ln~~sh4vas nicotinic acid 

l i n n i ~ ~ ~ ~ U ~ ~ ~ U ~ ~ ~ 8 n i ~ ~ ~ l ~ ~ 0 n ~ n ~ d i l ~ 4 f l l f  nicotinic acid standard 5l.1 flifd 

k ~ n t i z l i  w u ? ' i ~ ~ n a m z ~ ~ f l ~ u n ' u  ~ ~ ~ u R ~ R I u I ~ o L ~ ~ ~ v ~ ? ' ~  f l i f dk~nnz~?) i~s . r  pyridine L M ~ Q U  

nicotinic acid 

l i i s id~ iu1mn~~en<nw~) i~u~nn~p1 atomic absorption spectrophotornetry ~ i w n n j t  

- Cnucuzffai?;l d;1~ls;ln'~~uo;l beeulwurnsduu 



n^q4d~ontinnad&~um~Pn mass spectrometry (MS) Lu~fiuum~uu~:uii\fai~611lul~j1~ 

nicotinic acid rYuaid&~~ol:ufl~ i r i u n ~ d  

i 
~ L J M  4-10 ~ a m \ l ~ ~ n n l ~ q l ~ l ~ n n ' n ~ d n ~ \ f  nicotinic acid standard h u  mass spectrometry (-) 

@fi 4-1 I U R P I ~ L I ~ ~ ~ ~ ~ ~ J L ~ ~ ~ ~ B ~ V ~ \ ~ A I ~ ~ ~ L P I Y I : : H ~ ~ ~  b u  mass spectrometry (-) 



4 pin 4-12 r r~n. lu~nl~q7ld '~~n6nwdv~. l  nicotinic acid standard &€I mass spectrometry (+) 

m.u- n-t 1 1 . u ; ~  rn 
m5.d.Q 14< -; JSlul 1% LOI 

.rrr-(0 u y&%4anz ~ r - m r u r  r w r u r  

w a s  2. p u n  aw..yo~.w. WIY -I ,,a 
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4 @?! 4-1 3 L L ~ ~ ~ U ~ ~ ~ ~ ~ ~ ~ L B ~ ~ ~ I ~ ~ ' Y B ~ ~ I W I ~ ~ L F I ~ I ~ V I " L ~  h?u mass spectrometry (+) 



? i n n i ? ~ ~ u u ~ $ u ~ f ~ y ~ n l ? % ~ 7 l d ' L ~ n A ' n ~ ~ &  mass spectrometry 91awi15 nicotinic acid standard 

riu aik8qmnzrFIh wuiiiirinarurnhun3afiu d j ~ u a i u i t n a ~ ~ l h i i  a i k A ~ ~ n n r ~ F I 6 ~ a  Potassium 

nicotinate 

~iilaitrnnmaaun~iu~fluntm~~a tnufiuu6~fll?ulm?~1u nicotinic acid ~ua6q: 

Standard nicotinic acid pH = 3 i i q ~ ~ ~ ~ ~ ~ l f l l d f l t l i l  

a i ~ A ~ ~ n n z f l 6  PH = 6 iiqmauji?~ihnaiq 

~ i n n i ~ ~ ~ u u ~ $ u u f a ~ a n i t % q ? ~ ~ a n A ' n ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ u ~  ~ ~ u . r w a d ? r a ~ ~ l ~ i i  aiui,nk~nnz$ 
4 

nicotinic acid 'bbiodlupl~n8o potassium flim84~n~izflbi#a Potassium nicotinate 

4.1 tunaunioariim nicotine v l n I u a i g  

m i t i q d  4-5 m~na~~u~~$uu%~li iPIm nicotine qinluuiqu 

4 ~in~animmaa~6~rnis7ayI5 w~iifiiuitnanYPI nicotine C ~ u l ~ ~ ~ i ~ i ~ ~ f l u K ~ ~ i a i u ~ &  ~[ i i  

u5mwahuarma.r nicotine ~~~~~~~~~~ku ~az%nnSl~~ud~61azaiurn~~ ~aP~qflQqmuimJadlrG 

i7miv *sw@~<ukiifui; Wtzl iumw n i ~ l 4 ~ ~ ; i i a z a i a ~ i i n ~ 1 u ~ f l u ~ w ~ 1  LLRZ n ~ t ~ ~ u n a i ~ l f i u ~ q y I ~  

riounifi~nnrci 

I k 

a- 
? B 

%yield 

fiu-~rudugu 

qdnqd 

Solvent 

li%e.~$<a 
ariinii?a%n'iarwiawo.~ 

0.024 

5 kg. 

61 stanless 

~TIUI~ 40 in? 

a- ?san.~iir?~u' gnuhu' (u.r.1 

a- 
?a?~nmrH' 

a- & 
?i inau 

0.19-1.55 (Spectrophotornetty), 

0.27-1.73(Titrate) 

0.2-0.3 g. 

qm~n;a.m$uI~Ui 

Y 

NaOH, GI, HCI 

uunlu"~~~n$, i a  

ariinii?uw'?n'laza7~~~.¶ 

0.68 

3.5-4.5 g. 

funnel 

. 
Benzene, Chloroform 

f i i t ~ z a i ~ u f i ~ ,  

Spectrophotometty. Titrate 

~ ' ~ ~ R z B ~ u w ~ u ,  

Spectrophotometty, 

Titrate 



qinrrnnimfinas~4nmrd 6 wuii%ma~@~u~lulr0~4~~3i:ci  ~otassiurn nicotinate 9in 

nicotine J(nr~n.iinhui~u'M urirrlmrrniau~lrd~iu'4r~j~4~n adi.rlmfiniu %maa@GkiihoA 'lu 

dr:lriuaaa ni314 KMnO, ~ f lud i?d~d~rmi  44rin?lu~ilu~w~i~~n::iinp11~n un:nit'l4~i~fludiii 

nznw ~~1~iudna~1fiu0ia~4ii%mun:~~~nfifiau 

am ?aaaa James Fleekert 

Nicotine 

Potassium nicotinate 

55% 

mu 
~ & L A C S ~ L ~  ' 

al?$a6u 

a i ? ~ t  rn6iu.n' 

%yield 

33aau@Q 

'Hf nicotine dn f i f i ~n~~ in '11 ]~1~~  

Potassium nicotinate 

35 % 




