
1. Nicotine 

Nicotine ~ m ~ ~ ~ 1 3 l ' l w ~ n ~ a n l a a u ~ ~ ~ ~ u ~ ~ ~ a d m " u ~ l f l Y  (tobacco plants) m"ufJ1flus 

uaiuniu~u$lduri Nicotiana tabacum, Nicotiana rustica uar Nicotina persica d d u d ~ t t l b l l ~ ~ t j  
II 

fiIJln.4 nicotine LLmnPild~u~d fiIJ?m nicotine ~ w Y ~ ~ ~ Y U I ~ ~ Y ~ Z ~ ~ T ~ U ~ I ~ ~ ~ U A ~  2 - 8 

grid 2-1 uam~gmsffit~nh~no~ nicotine 

qli\mid~mS : C,~H,,N, 

~ ~ ~ I ~ I U P A C  : 3-(1-Methyl-2-pyrrolidiny1)pyridine 

qmmid~nii : C,~H,,N, 

u?ah~fiqfi : 162.26 

qmriam : 247 oc 

6 n ~ ~ i ~ n i u n i ~  : L3wadLva?6nwn.4rnfiij7U;i~u Ui id  LLrn'q:Ldduu~~u~<?mifi~da~i~d~wi~d~a': 

iindunliiunduu~qu~dadda~6~~nuainifl 

q n & i ~ u ~ ~ n u i u a m a l n n i m ~ n q n ~ ~ a ~  nicotine 

nicotine pnqdul l i~ lu~ruuni~~Auu~u1~ ~ ~ a ~ d a . l d i n  ~~ar~zuunia~Auaiui=i 
3 3 

nicotine ~:mu6~5u~~u4iu~u~inlunquna6na~~ua~ua~d~una1~Pnu~~~1zd~u~~n1~a~~ld~a~a.1 

(Gray matter) d4$wada 

- n i m m 6 ~ n a . r n f i i ~ ~ d a ~ ~ ' 7 ~ ~ 4 i l d ~ z u r ~ ' u 6 ~ u i ~ ~ u ~ ~ a r ~ z ~ r ~ a i u ~ ~ ~ u a ~  4116~8anlvn 

c j imaam~~f imd~~~u~1~~ lk6a .11 .1  dcm4il~inhuL6auihdau~uRzPm~u 

- n?z~uda~u~nlm(~drena l  gland) lhk4 Epinephrine i i r r~ l i ;urn l~~u~ai im ua:ni~l&u 

o a ~ A ~ 1 ~ l u m o u h u u  ~~d.rua4ilfliiaanl~~u1d~da~du~aua~uin~ui~n~ 

- ~hn i tah. r  Catecholamines idaidi~lfln6inhu~da~q~ld n~rdudqddualfifiqlqqu$nbPm 
Y ~ ~ ~ ~ ~ u u ~ ~ ~ ~ a n ~ ~ a m l u n f i i u ~ u a v u i ~ m ' ~  i j u a l ~ i m ~ a l u ~ ~ i a m ~ ~ # u L ~ n f i a u i ~ n ~ i ~  ufir 

Catecholamines ~ddqu l id l f i  Corticostemids ~ l & ~ i n & d  ~ u a * i i ~ f l ~ ~ i ~ f l n d ~ u n n ~ u a ~ f u d ~ ~ ? u n  

~iimiu 

- n ~ z ~ u ~ q i u u ~ i i v n a m ~ ~ a m ~ n ~ u ~ ' n d n a u a ~ q ~ ~  (Camtid uar Aortic bodies) 41lrlni~ 

H I ~ I ~ ~ I ~ L L ~ ~ L ~ ~ ~ ~ A ~ I L ~ ~ ~  



Y A  " 
- *i11fi~Em1dduuuda4vunu.d'4~u1uva4vnam~~am i ~ l ~ v a a m ~ i i a n ~ ~ n n l r d n   LA^ LLA:L& 

f i u ~ u ~ u d u ~ ~ v a ~ u a a m ~ G a ~ ~ u ~ n $ u ~ ~ ~ ~ u a ~ ~ v ~ ~ d ~ d i ~ l . j y v a a m ~ ~ a m ~ ~ ~ ~ " m u r i i u  Y 

- fi1ii41uqu nicotine lu~$amu1muqd1lfia1qalyYa~~n5~1~~am (platelet) &.mua:L$unqlu 
Y 

uu'~rn'?~a~bfirnl.$lG~u~nvuni~~ssum~ f~ru~d\1n1sfi&.r fibrinogen 

dadu 7 : 4z% ( L Y U ~  - q h n $  

$ a f l l m  : Tobacco 

~a~jnul~11amf : Nicotiana tabacum Linn. 

?4d : SOLANACEAE 

A'~UU:~W : 

flu : ~fluwrtnil64uqn d i a ~ ~ a ( i u i ~ i w i l ~ ~ u ?  hiurnni%ii~ua~alyY~ vlnd~uverri~&uszdnnqu~dm"~uvu~ 

d a u h  Ei~&uqqdt:umr 1-1.5 runt 

lu : ~ i ~ u ~ i ? u ~ d u q  0 0 n h ~ ~ ? \ 1 % 1 i h ~ f l ~ f j  7 I~IIIU%O&U gn~m:va~Iu~fiupMngu IFUI~SZU~ULL~U 

qzhi i i f i~u lu~au l u d v u ~ m f ~ u a : ~ ~  iivudau 7 dnnquadhquid~!uq 

man : aanLfludoulq$u~d mrudqudalusan ~~q:u lu~~wid~u~ i~a~dv~d~uuun~u~~rn 'u  maniiidmrry 

dau 7 ~iiaualq riaidumada 7 rmnaqumuri~quln 

wa :  flu capsule 

n l m u l u h f  : ~ f l u w m u ~ n a ~ s u %  $u~h%lu~u$h uq u8a4nltn~1u$ud1una1\1 as~u r i l (&~u~udn  

dqudl* : lu (dour~a:uri) 

armqnr : 'ludou ~ : ' l ~ i d m $ u n z ~ ~ u v v ~  ~ U L L  ~ I ~ I L A W I ~ ~  u lgu  u a z u ~ u ~ v i  LII~~?UO~L(IIUI 

unuCu;1u'un"1nldwuq:Lfluu7d1Lv7 ~ ~ ~ 1 4 d r z r n ~ n & f h h \ 1 d 1 ~ n d a r i u  2-3 Tu7 8:: 1 mh~~drz% 

~AI~.~~L%IPII uan~1nidYu'~~3uu1d1w.la~w~n~~~u1~iLfluad1~~~1~u 

du 7 : lu~~rinrl*u~q~~fluu~i~l.jy~Bu rzTudtmm i ~ l i i o l r i u u  uaz~u~vda udil~$dXmuwui~ii 

n ~ & r f l u ~ ~ d a k . ~ n ~ u  ~Eptn1r~awZpti1lfidr:~11nd~unn1\1 ~ O G ~ ~ ~ ~ I Q I U Z U ' L ~ ~ U ~  $ ~ l f i ~ ) q ~ ~ l i ~ ~ d a u  

i a k u  n q l u a u ~ a f i ~ A ~  dwontnnt indn8 ~ ~ a q m n . 3 u ~ 6 1 W ~ ~ d 1 l ~ v ~ 4 ~ m ~ d a ~ 1 ~ m 4 ~ d d u u I d  25 % lj 

d l~vui5nq: i ia~n~r Ia i iom~mouuS~lud~ma ~~~3ua1a~ta~nu:d \1 ludam vnannugn~au lll"dl 



t w -  
dtznaubiquuluu~u (tar) Iu~uui~uh nszrniadiuiuu.ru 6 q z i i ~ i a a i ~ 4  r 2 mirrh?siiu r i rm$ks~~r.r  

God 3 mirnh lu~m~~qu l rnaanh6  (N02) m14uauuauuanh6 (co). h h ? ~ ? I 9 l l d  (CN) uaz nicotine 
Y Arl 

~ ~ u a i ~ ~ o ~ I u I u u ~ q u ~ ~ u u r n u n u ~ ~ I u ~ u ~  ~ ~ a q u ~ ~ ~ t l ~ ~ z ~ d l l m ~ r d u ~ ~ ~ o r n ~ ~ n z ~ a a m ~ u  

alsLniidwu : ~ u ~ u i i ~ l $ a n l a a ~ u u 6  nicotine (nicotine) CIO HI4 N2 0.6-9 % & d k n l t w h ? n  

34 " 
Pyridine uuananc~ f lu  oily, volatile liquid Yiilfii~$l~A?na1~~flu$~u~a4 LLaz6iOnain1~du4~1.la 

3 J 
6iqmmuhW~zld5n~ua~uaZu~7;1n n i u i i i n ~ a u  ~ s i r l k ~ n i ~ Y i i ~ w " n ~ t d u o ~ ~ o i ~  nicotranin u?a 

tabacco camphor 

3. Nicotinic acid (Niacin) 

pld 2-3 unm~gmAns~nk~na~ nicotinic acid 

~ ~ ~ ~ I ~ I U P A C  : nicotinic acid 
4 4 
moaul : pyridine9carboxylic acid, nicotinic acid, vitamin B, 

gmmi;r~nd : C,H,NO, 

N?B~ULA~~~I : 123.11 

7rnGom : 236.6 oc 

rl C d  
Nicotinic acid vitamin B3, ~fluaidsznouSu~sLuu U~NRU~RLRIUIU~I ID~LL!~ 

It-4 lfluay$urdtloJ pyridine wziiu~mhian~8nlfluu~fiJri~udn1~0ui1uM~4~ 3 Nicotinic 

acid precursor 9104 NADH, NAD, NAD', uaz NADP, i4l~ldunuini~i~~u1un~zu?uni3 metabolic 

~Q4a. f l$4~~m lL~dnMRl f17~ ld" ln '  Nicotinic acid uazayt?u8 ~~i in?lul i~ l#0\1f iu detoxification 10.1 

xenochemicals DNA repair, u a z n l ~ h 4  la4  steroid hormones Iudau~u?nlm 

t l n $ n ~ a u l ~ n u i ~ i c o t i n i c  acid ~ q n 8 a m ~ ~ u ~ n u ' u ~ u ~ d o m  b s ~ l u l s n a ~  very-low-density lipoprotein 

3 - 4  x 2  (VLDL) ialflu precursor tlaa low-density lipoprotein (LDL) uanqlnu ~ ~ U ~ W ~ M U ? Z { U  high-density 
Y A 4  

lipoprotein (HDL) ~4kflu1~uunm 
I] Nicotinic acid ~ 4 1 ~ 9 7 ~ ~ ~ 1 ~ 1 n n ~ ~ ~ ~ y u ^ f ~ 7 " 1 1 ~ ~  80 tryptophan nriiu 

Biosynthesis: Tryptophan -+ kynurenine --+ niacin 



rn1qiqd 2-1 uflf i~uUi~$d Nicotinic acid 

4. Green Chemistry 

liver, heart and 

kidney 

chicken 

beef 

fish: tuna, 

salmon 

milk 

eggs 

I i a ~ q ~ n ~ ~ u i d a u q ~ ~ u ~ u . i l ~ ~ ~ u $  uaiudrzmnnuiu1uii~11~uid~LL~ai~uv~4rnuL~~ 

dte~wnaae ~w~ni1)imirila~~u~uu1~~anw~~~i"11~~~~nisi3~~~u.il~u1i?i;1u~ai~u'1uil~99o ~ a u  

riauu~il;ir1biaann~uuiud4~~~rninuuinni loo  aliu ~ m u w r z t i r ~ ~ ~ ~ i h d  IbinGuayuU 

n i n g m f i ~ u n ~ ~ u ~ ~ f i ~ n ~ n n i r i l n m h u u i ~ n n l u l a i u a z n ~ z u ~ u n ~ ~ ~ ~ ~ ~ ~ n ~ ~ u ~ n ~ ~ ~ ~ m u a m i t l b f i ~ r  

~urn~iulnsldiifnimia~nii a15 hu~i~ni~z~a.nl~~u~l~rjunun~~::~?u du niold~iununi t lMq 

$iaiuZuv?ri, niqlifriiq ~i~d~~uiuvuni'1ldn~qmiufiu1~~d8~w'uB (stoichiometric reagent) nis 
-4 w oanuuun~taimluri$dnqiu~flu~~aunii ~dd~runuurn~mwnioLu~~uL~u ~ d u  uiriiuua.rdii~asia 

3 a~u?:~~iuu iud i$  dddaadlu~a4Iflu~ln"l~~Rva4 Green chemistry 
Y 

Green chemistry iianislifurjnn1tw~iud~:am~ian"i1'm niwiilG~lilfinnirdumqi~ Iaunis 
Y 

aanuuu niru5m uazn iq ' l~u5mf i6  1 
~ < n n ~ s a e u  Green chemistry 

I .  n~ss:ils\rn'wnis~?irn~a~~1~8ni1$'~z$in1~ilinva~L1uEldniuu~~ 

2. rnqaan~~uu~umarniq84~mnd ~~od~zld%~l~ndi~lun'1zu~un1~qu$~u~rnn'm6 (%qitruimiu 

atom economy) 

3. n?raanuuu~umaunisk~nnzdan'qz~~uian"~~f l~ i imn~'~ddw'~id"au u?a'laiiiw'ariaqun~wva~ 

uyl!&~.:i?i4u?.6au 

4. n ~ m a n ~ u ~ u ~ ~ ~ ~ C L d r ~ ~ ~ u ' ~ u ' d ~ z ~ n ~ n i w ~ u n i m a n ~ n d ~ u ~ C L d ~ a m n ~ i u L ~ u ~ ~ r ~ ~ u  

5.1~i~?71iffiiqdu du f i ~ i n z n i u ,  r;iquun rflufiu uddo~q~~nq?Lflufi~~bdo'urnnu 

6. ~ l ? t ~ i f w t ~ l a i u ~ ~ ~ ~ ~ f I q n  Inullii.id4 uanrwuh$quqn&uufiz~ntw~lilfiq d~niq~qmnrr inqpr i id  

gmuqCun:n~iun'udnii 

7. n~~i~rn~~u~~~uniunbui2fl~riin.ii6~1r) b u ~ s ~ ~ m ~ ; l ~ ~ ~ n i t u a z p i i I a " i i u  

leaf vegetables 

broccoli 

tomatoes 

carrots 

dates 

sweet potatoes 

asparagus 

avocados 

nuts 

whole grain 

products 

legumes 

saltbush seeds 

mushrooms 

brewer's yeast 



8. ~ 9 R l d " L ~ l 1 3 ~ Y ~ U & ~ ~ l L f l ~  du blocking group, protection, deprotection temporary modification 

of physical, chemical process 

9. ms1%~~~i~~i]~ui~dafl1u1snL8an1& ununis~~fllrmlufiul~~uw'us" (stoichiometric reagent) 

10. n~~aan~~uunioulnlr~~~mfi~n~~~a~i1uu~~~rin;1arjlud;1~~~nn"~u~~a::~~~u.i~flurr8m~~41"$l1j 

gumnu 

1 1. m~~wui?~ni~l~~~1d~~~n1~mn~fl~~~~a~n~~~~ft::ui1~n1s1'i~1d~~u1riau$~::~'i~1fl1sdums1~ 

12. ~ ~ ~ L ~ ~ ~ R I ~ L R ~ ~ L ~ : : ~ J L L L I Y V D ~ ~ I ~ L A U ' ~ I ~ ~ ~ ~ : : Y ~ ~ ~ I ' Z M I ~ L F I ~ ~  ~ i i a ~ ~ & n i ~ n i q ~ ~ a ~ f i L u ~  LAU 

fiis~nii$9lva, niss~~Ca~~8:: nis~i7a~wIA4lvfi 

5. ?%$m nicotine ~ 1 f i ~ Y U l ~ Y  

5.1 ~ i n i h s a i i ~ w d  qnuhri (u.r.) ~ r ? S n i ~ a ~ n ~ ~ a ? S n a " u ~ ~  J ~ ~ ~ a = : n i ~ a ~ r n d i ~ a ~ ~ i i a = : a ~ ~  
WTQ 

U & V  
5. I .  I .  ni~<ndi?a~enrun31'1~ JI 

~11uu l~uu l~Y$  60-65 8 4 f l i L ¶ l l ~ ~ ~ f l  Lflu~111124 hh~ URPI?U mortar ~IUB::U~~N 35 mesh $4 

u i  0.2-0.3 g. ~iuin~u&~u~m&~;ianisnAu6~ulaGi k u l u  NaOH i $ u h  25% i u ~ u f i ~ & ? u  NaCl5 

cm3 d i ~ ~ i ~ ~ ~ ~ ~ ~ ~ i ~ ~ 4 1 ~  nsa HCL ~%uiu  4 moleldm3 fiuimf 10 cm3 ~ I ~ ~ u G I U I L ~ ~ ~ I ~ L L ~ ~  

?Inn::$fiu7mBiw Spectrophotometry 9% ?! Titrate 
C Y 3' ~~UR~I??LASIZH a42d 

0.19-1.55% w/w 0nm5nhu%nkulo:i. ?LR~IZ$&%J Spectrophotometry) 

- 0.27-1.73% wlw @ni?fi5~8i?u%nk~1fl67, ?L~TIZJ&~U% Titrate) 

5.1.2. n i ~ a ~ m d i ? a ~ ~ ~ i r = : r i a m ~ . ~  

<ihuiguuiaud 60-65 a4flir¶adufi ~ f l u ~ l a i  24 4 9 ~ 1 ~  unhu mortar wium;unn 35 mesh dj 
u i  3.5-4.5 g. Ida;1Iu separating funnel VUia 500 cm3 U&~LWULUA 20 cm3 ~ ~ ~ i ~ f l u ~ 9 8 7  20 1.419 L ~ U  

f: benzene/chlorofom 8m97d11.4 9 : 1 h f i ~ 1 i m ~  An'nA1uns';l ns48:: 50 ml 7in~uiiuiiia~i;1LL&q 

? ~ n n ~ $ f i u l ~ & a f l  Spectrophotometry v% 3 Titrate 
.-Y Y 1diWaniq;j~~qi:u~~~ 

0.68% w/w ~ f i f a & ? u ~ ~ ~ l 8 ~ ~ l t l m f 4 ,  ?LFln::u'&9u~pectro~hotometry) 

0.6% wlw @fln'Prn"?u~~~l1::87~~34, ?Lfi?~f$fi?~?r$ Titrate) 



6. n7984~~47td nicotinic acid 91n nicotine 

71nn1~Anmuo;l James Fleekert Un: Richard U. Byermm 
* C 

41 nicotine 2.5 g. ~ l @ : n 1 0 ~ U ~ l  1700 ml. ~ & 9 ~ l N l ~ l ~ ~ ~ € I l  KmnO, 19.2 g. lld1.!7 1700 ml (tmu 
L~UfilP@:@?fl KmnO, n 4 ~ l d d l m r n l ~  nicotine fill Lih~?nl30  ul;) tm(ll%<mnd?dfirrtua 9194 

nicotine i o  KmnO, dl% 1 : 8 ~ ~ n 9 l u f o u h u  stream bath ~ i l l d t l ~ l  16 hh4 71n1ildn~114~~~nml 

MnO, ~m:~n~s?wumd~!iflu fmul4 Dowex 1-X8 (formate) column, 15.2 cm2 x 11 0 cm 16r.~~~ln'cld$  flu 

potassium nicotinate %yield = 55 




