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1. qrnv?id@?i'sui~fl~: Quicktit 

2. LR~B;~~~UR?IN~U~~  (Rotary evaporator): Buchi 

3. ~ F I ~ ~ ~ U ~ ~ ~ ~ ~ ~ R R T ~ \ ? ~ Q L R ~ R R :  UVP; Chromato-Vue Cabinet Model C-65 

4. TLC Aluminium Sheets Silica gel 60 F254: Merck 

5. Nuclear Magnetic Resonance: Brandhlodei : Bruker IAvance 400 

6. Mass Spectrometry: Applied biosystem API 400 

7. Atomic absorption spectrometer: 

8. Filter paper No. 1 :Whatman 

u14Lnii 

1, ~TIIII? 40 in! d~la~daui? USGIZULR~Q~-S~~~\Y~U LY ~ d a  LFI iiniil 
2. Potassium permanganate AR grade Y' rh  Cario erba 

3. Nicotinic acid AR grade ua& Merck 

4. Nicotine AR grade lla& Merck 

5. Acetone AR grade lla& Merck 

6. Dichloromethane AR grade Y-& Lab-scan 

7. Chloroform AR grade Y-& Merck 

8. Ethyl acetate AR grade uL& Merck 

9. Hexane AR grade u-& Merck 

10. Methanol AR grade ll'rlh Merck 

11. Silica gel 60 GF 254 Thin-layer chromatography U-& Merck 



-II  a s n i ~ i i r G u n i ~ W a  
i .rn~9~n"qIrl 
1.1 Thin-layer chromatography (TLC) 

-1 .lfl~n1qmq~~aa~a1mafi~u~~4bj~nn:flnYu~:n~1~fi~~~d~~~d~~01n1s~~~~~~u~~~Z~ 
4 A " 3  

silica gel GF 254 ~uigninrnClua:~~imni~~~~munn~u 

1. nisflr% nicotine 1lnl~€Jl%¶A Methanol : Dichloromethane (8:2) 

2. n i ? u ~ n a l ? a ~ m  Column chromatography Methanol : Dichloromethane (8:2) 
w I 

3. n ? ? u u n a i s a < o  Column chromatography 2 Methanol : Dichloromethane (2:8) 

4. nls~\1ms1:1f nicotinic acid 11n nicotine Methanol : Dichloromethane (8:2) LLB: Methanol 

: Dichloromethane (2:8) 

1.2 Nuclear Magnetic Resonance (NMR) 
w Y 

lflun?sws7~~nnR'nu6~0~fii?'IuU'umauni~n'm nicotine uar ~umnun~sd'drasi~ nicotinic 

acid 1in nicotine Cmo~~uEinnl~rr~4 'H NMR 
P, 

n1~ms71ran6nu~~n\1~l~~ua'u~1aunls~n'm nicotine 1% DMSO, Lflu~?$ln:Blo 
w 

ms?~tanKnu6~a~~10~uY'um~un1?~~tn~:tfnicotinic acid 1 i n  nicotine 13 D20 ~flum'qi1~3:fliu 

1.3 Mass Spectrometry (MS) 

Mass Spectrometry (MS) UUU Ion source APCl (atmospheric pressure chemical 

ionization) ~~unls~s?~ron~n~~~aJfi13~uiumnunl~d'\1LR51:~ nicotinic acid '3111 nicotine ~wuriu 

&?El N2 

1.4 n n a m ' ~ ~ ~ ~ ~ ~ C I u n ~ m d 7 4  

lflun1sm.n~~an~'n~ld~nn~~iqu3mn'~w~~u~uwoun1~kr~n=ci nicotinic acid b~u't$i 

n3:niuljau'ol 



2.ni9aKm nicotine sinhaigu 
2.1 n ioah  nicotine 6inl'Utii~u 1 kg. 
-1 xtn~aau 

d;luoiqu I kg. r i i Idu~n luqno iq  40 i in i  fiuinr 5.040 mi. (8 o m  mma:: 630 ml.) LJU 

Lqal3 3~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ u ~ u L a i ~ i ~ z n i u a ~ n q ~ n n ~ n l i i l h u ~ n ~ ~ m ~ l i l ~ l i i w " ~ a ~ ~ ~ ~ ~ ~ : : i ~ I d n ' t a ~ ~ ~ ~  

41s &u~~~isarinfiuinr 3.6 1 ~ s  ~ i ~ i t n ~ m i ~ ~ u i t r a u L ~ f i ~ n i u ~ d i n ~ i u ~ u d i ~ f i ~ n ~ ~ u L ~ u ~ ' u u ~ n i u  

~ u ~ u ~ a f l i s ~ i i m f i u ~ n r  1.8 21117 
Y Y  

I i i 6 1 0 6 ~  1.8 i%A? ulan'li(rX?u Ethyl acetate fiuim? 1000 ml. ul!4~Gu 2 PI% nA4a: 500 ml. 
Y Y  Y 

&un&umdu   thy^ acetate 500 mi. aiiZfi~Y"15u uhqli45d5 2 i u  ~ i n ~ u u l m $ u  Ethyl acetate ri'uiu 
A 

&aanqinnir riiiuI!iuirliu Ethyl acetate 500 ml. ~flunhnnas ~ a i i l f i ~ # ~ t % d  $414 2 i u  ~in$uuvn 

i u   thy^ acetate rilliuI!iatmq~n~u~nn:\1 n u ~ ~ a ~ t ~ c m d a d ~ u i u   thy^ acetate 700 mi. w n t u ~ i I d  

~=~uuufi~niulm"n?ir]Kuii 

Gl6l?tifimrnuflnlbi nicotine u3qn$I~ul~innirn Column chromatography IRUH Silica gel 
4 .i 

Lflu?~mninn4i ~ ~ a r  Methanol ua: Dichloromethane <11171nd?u 8:2 ~mu~u lms  L ~ ~ I ~ ~ P ~ ~ I A L A ~ ~ u ~  [il'tm 

L Q ~ ~ ~ W ~ T ~ ~ ~ I T ~ ~ ' ~ ~ P I U ' I ~ L Y I ~ ~ ~  TLC ~ f l u u n ' u ~ l 4 u i w ? i u a  nicotine 
r 

~ i n z u ~ u  fraction i d  nicotine L L ~ ~ I U I ? ~ L U ~ L L ~ ~ ~ ~ I U ~ ~ " ~ ~ I U K ~ ~ I ~ . ~ : ~ ' ~ ~ I U L # ~ ~ I ~ U I ~ Y ~  )Lhfiuinr 

nicotine 84 mg. 

2.2 nioat% nicotine 6inl'Uaiyu 5 kg. 
-1 mnmmau 

djluuiqu 5 kg. 41121uCnlupnai~ 40 in? f i u i u  23,750 ml. (38 1111 aq~a: 625 mi.) LJU 

L~RI 3 ?u ~in$4iui~u~u~ai~isazni0aan~innin1iilbiuind~v1IaU1~~rw'i~~~u~~un~ii1~n~a~ 

hut471 IauIb;fiisn6mf't~inr I 9 31114 i i ~ i ~ a n ~ ~ ~ ~ ~ r ~ ~ i s ~ ~ u u ~ ~ . j : ~ n i u ~ ~ m ~ ~ r ] ~ u k i ~ f i ~ n ~ ~ u ~ ~ u ~ u  

u in iusuLu~aa isa~m~winr  2.75 sms 

1iiflisa5u1 2.75 2111s u iaf lnhu Ethyl acetate fiuim? 3000 ml. L L I i 4 ~ i h  3 ni4 ni4n:: I000 ml. 

~unhusnLi iu  thy^ acetate I ,000 ml. mi l~f i~qif iu u ~ q i ~ i d ~ i  2 i u  i~nl ;u~~uniu  thy^ acetate T~U 

i&anqinr~u tii$u&ui~gi., W ~ I  acetate 1,000 mi. Lflrmhdro.r ~wiilfi~#i3u $414 2.3u i in$  

uuntu  thy^ acetate ~ u + u ~ i a a n ~ i n f i u n  li i4uiiuiL~u ~ t h y l  acetate an I ,000 mi. ~i~unRCi 

niu i~untu  thy^ acetate aan lu~urnau~~~~~aitan'mlu~u Ethyl acetate u i . r rauuf i~niu l f in~~uKu 

I i~ i f i im iu~~rrb i ru ind ~u'1Bifiuinra1tn5m (crude extract) 50.5 g. 

GI crude extract 50.5 g. lllu€Inlfldi nicotine u3qmdI~lui%~nniin Column chromatography 

TRUH silica gel ~flu?'mnlmn4d uar Methanol unz Dichlommethane oSlnd?u 8:2 h u f i u i n ?  ~gu?m 

n i n ~ ~ d a u i  Ldamin crude extract d ~ r ~ i i f i u i u u i n  dilfiii#a4ifinni~diiuvuinv~~ column dl$ 
8 Jlr 4 Ld~4qln Column auimtu~nqmnu na ~Audiuqudnnw 5 cm. €119 55 cm, i4vi inl tu~4 crude extract 
J 

d ~ f l € I ~ h ~  ~~uPI:: 25 g. L Y W U ~ ~ L ~ ~ I U  Column chromatography da4nk 



& l $ ~ m n d ? u  Silica gel do crude extract diCu 1 : 10 c;iq?ufa~ Silica gel 250 g. 3; Pack 

column 'lm wet method 

{ i n i ~  run column ~5aufiumn~~an6nudaa~fiisfiCn1mu1$~~1~1Qn TLC ~ ~ u u 6 u f l i s ~ l m ~ g i u  

a m  nicotine sin&ni)u fraction iii nicotine ~~a:iiiuit:~uuuJ~n~u1m"n~1un'u~11~C~~1u~%uliuu1n 
K 
a u  nulEifiuinr nicotine .pinnisWiu column 6 ~ a u n h t i i r i u  9.493 g. 6nwnrsvtl4fi idlh L ~ U  

K 
aauaa~diru iu l  i ( ~ i m i ~ ~ % u  ~ u i ~ l u ~ u m a u 8  i i f i i ~n~n t lu i ( v i?~ i l nvu  n i n i i a i ~ ~ : ~ J U m m a u ~ ( ~ ~  

i A d  
silica gel 4.ra:a iu~~ui~~u~u<mnin~~aauy1 iuamin methanol a:aiu silica gel ~i ~ . r i i f i i A ~ u i  

.I 
i l u  Column chromatography ~uai;n~i.] ~ n u ~ d a u u i ~ n i n v l h u i ~ ~ u  Methanol do Dichloromethane 

L n d ~  2:8 ~ ~ 0 1 ~ a ~ 6 u ~ ~ n i ~ ~ a a : : a i u o ~ n u 1 w ~ u f i u f i 1 ~ 6 n  SI"?ULT~U fraction d~ nicotine LLR: 
K 

~l~ ls~~uuu~4nl~~m~n?l~n 'u i l~~ i j~? luL%u%uu7nau ~ E i f i u i ~  nicotine 1.242 g. 

3. ni?%ubamzi nicotinic acid 

~ ~ f i ~ u i d i i t l . m i s  

FJ# 3-4 u ~ m d ~ ~ u i d l i a u n i ~ n l s d 4 ~ ~ n : ~  nicotinic acid 

~animmaau 
.I Ir 

GI nicotine 1.242 g. ~ l h q i n n i ? ~ i ~  Column chromatography u1a:Riu~u~150 ml. L h J  Potassium 

perrnanganase (KMnO,) 10.009 g.(Inu'l+i~msid?uTnuh nicotine: Potassium perrnanganase 

(KMnO,) = 1:8 1uiiou?fs~nttu~~qln$iu~n%i4m"u~m"dmsid?u1:mu1ua=l:8.26, mole of 
II Ir 

nicotine=10.009/158=0.0633u~:: mole of KMnO,=1.242/162=0.00767) ~~a:~iu'luGi 50 ml ad111 

Gild reflux 16 h h d  kddfi~t~iuu water bath qnruqli 80-90 OC (( . 'm~df i%ui) i?u TLC ) ~ d a n m  

16 ida.14 lEid~wo~mmau~~imi~ua::d~uatl~fiisa:~1u1fi u6--min6u iiiuinmQ6i7un~:mi~nsa4 

~id?ufiis~mitJb~it:~uuu~i~nitJ~bi~?iu~u~i~doLtli$iotln ~ h m t n o u ~ a i ? d u ~ u 8 a 4  Ciui 
Ir 

fin'ndabi?u acetone ~ 1 m : n t l u u i f i ~ h  methanol tnnF4 ~ t h : n f l ~ i ( ~ i ?  3.178 g. ~~::fiisn:aiu~ld 
Air, 2u methanol ~ l f i i ? ~ : a i u ~ u ~ u  methanol uifnltu~~hlniu~n?ium'u~i l h f i i m u ~ l n w ~ t l ~ ~ ~ # ~ A v ~ ?  

G i l d t j i u  column auiar~n~donso~~oid~~iaduatln bd% Methanol da Dichloromethane &~~id?ad 

2:8 i l l u < m n i n ~ n ~ a u i  C i f i i ~ ~ ~ ~ i u d d i u  column L L ~ ~ u I ~ ~ L ~ ~ Y S ~ ~ I ~ ~ ~ ~ P I ~ I ~ K ~ ~ ~ " I ~ ~ U A ~  Wm:nouA 

awa l in  330 mg. r i m ~ h ~ u i m s ~ s ~ a n 5 n w d E i ~ u ~ ~ 1 n Q n  proton nuclear magnetic resonance. atomic 

absorption spectrophotometry, mass spectrometry ~~az~Ii\fiaun?iu~~unsIi\pii~ 




