
9.1 fl31BIP.PBIlPI 
uotlnoaoA~0uai~ll~:no9~h'~idlumfon~a (hydroryl group, -OH) n h n d n f o  

w* A' naiend u o ~ n a u o h d ~ a ~ ~ n i u ~ ~ ~ a ~ n ~ ~ t 3 m f  o n ~ ~ ~ m m d u  

1. Monohydric alcohol ~o~~oanouo~d!nJ!umf o n @ i n d ~ n $  

2. Dihydric alcohol ~ o u o ~ n o a o 6 6 ~ n ~ l u t i l ~  o n ~ a a o d n d  

3. Trihydric alcohol ~ Q U Q ~ ~ ~ Q U Q ~ ~ ! H ( ~ U W ~  Q ~ ~ R A I U H  

4. Polyhydric alcohol ~ o a o s l n o a o d i n d ~ a a ~ ~ n ~ a ~ ~ ~ n ~ o ~ ~ i n n ~ i ~ ~ ~  
1 ' 

Monohydrie alcohol $v.TMdflEl ROH ~ ~ R I U T % I ~ Q  

d 4 

I. !taanaaaaaun djjur~5. (primary alcohol) S i o ~ ~ o r t n o a o & d n ~ ~ u a ~ o n ~ a  

m i - . ~ u o : ~ o u r o ~ n i f u ~ w d ~ ~ i l u n ~ m ~ ~ 1 ~ 3 ~ ~  i i a ~ s n l i l ~ i i o  R -  CHI- OH 

d a z. t~aanoaaarunqiiugii (secondary alcohol) i i o u ~ ~ n o u o d n $ a m ~ o n h  

~ n i : ~ u o : n o u u o ~ n 1 ~ ~ o u 6 ~ ~ 0 u " t l ~ ~ ~ ~ u ~ b j  d v n ~ d i ~ d n ' o  R - CH -OH 
I 
R ' 

8. tll)tW018d9fi)flfl%J~~ (tertiary alcohol) R o u o ~ n o a o A d n ~ ~ a ~ ~ o n t h  



 flu @OH ilio~Quu~Ou~m3LJo @J 41 PhOH L ~ Q  Ph ff014dfiPR (phenyl group) 

LY!lfuv~Lufi{u (methylene group) 4 1 ~ 2 ~  3 $ M$ R ~ # ~ ~ ~ U O R S J ~ ~ ? I U I ~ U I ~ ~ I ~ ~ I ~  
Y , Y  A 

RrRluluul~~nlnd3 t ~ i l d  1-propanol LLR: 1-butanol 

a ha 

a i ~ d s r n o u ~ ~ o u ~ n a ~ n C ( d a : n ~ o u u d o o n ~ ~ o u n i u i s n ~ r ~ i u v ~ ~ ~ i d ~ n s ~ ~ i  
Yo w d u  da u 

rYun.r~$td??in~&$uPg a i a d a z n ~ u L v d i u n i ~ u i ~ ~ d u ~ u n d o u ~ ~ ~ i ~ u o ~ ~ n n ~ ~ u ~  
a on.rroynornouuo~oon8~ou ~ r l  ~d.inouoinnsn~~jl?in~~aiuisn~nirda:nouuo~ 

A Q Q ~ ~ L Q M L E ~ L O U  oxonium ion a ~ ~ i u 1 ~ n ~ ~ w i u ~ u n a n Q ~ ~ ~ i n ~ u " u u " u ~ 6  6~srunia 9.1 

+ 
ROH + HzS04 - ROH2 + HSO; 

CM 227 (H) 



RCHlOH + 2 H~SOI 4 H* + HsO* + HSOi 

RzCHOH + 2 HzSOI 4 R2CHOSO; + H' + H30* + HSOi (9.3) 



2 R - O H  + 2 N a  + 2 R-0-Na"+ Hz? (9.4) 

2 Ar-OH + 2 Na -' 2 Ar-O'Na* + Hz? (9.5) 
I 

~ 3 t f i ~ d ~ J n i ~ L d o ~ d 1 ~ ~ ~ 1 ~ ~ # ~ ~ ~ ~ ~ ~ ~ ~ i d ~ ~ ~ ~ ~ 2 1 ~ ~ ~ ~ ~ ~ 3 L 9 ~ d b ~ ~ n 3 ~ ~ r ~ ~ ~  

rd w  l u ~ e q a  m ~ a k f i ~ n ' ~ i n d ~ f i i u i ~ r ~ i i ~ ~ a r 6 u u ~ ~ a : ~ ~ o a n o n o a n o a a n o n ~ a ~ o a o u  
# w *  

(alkoxide ion) ijd3:1~vu~v~d1~~~~n'6~~~rinii~~61'1on~'11fl~0o~~~~:~il~d3r~~vd~u 

ni~aju3iz~dai io~n1'1~Au'~ J -OR ~ u ' . i ~ d ~ u h ~ a q ~  

n i u $ o d ? d a  d ~ f i i u i b ~ n u d ~ u 1 ~ 3 ~ 8 ~ ~ 3 u 1 ~ v r r 1 ~ ~ ~ ~ u ~ ~ o ~ n ' ~ ~ ~ @ ~ o ~ b ~ o a n o u o &  
w w  a 8 ~ ~ i u ~ m i u i i ~ u I a a ~ u  

CH3 
I 

Hz0 > CH3-OH > CHj-CH2-OH > CH3-CH-OH > CH3-C-OH 
I 
CH3 

I 
CH3 

vrio 
01 <I > LU'VlIMOI > 1" > 2" > 3" 

w a  .I I a:du1~'ii~~Ka~iarii1~i~~o~noaa1~fl~n~61daMn4iJi ua : i ?uwv r~o f i nan~6u  

$uorr i i l $~~oanaaa&~0~n~~doua~63u  
I Y -  J 

u o n o i n u c r t l o e n e n ~ v r ~ ~ ~ ~ z ~ i ~ ~ n 3 l ~ ~ ~ ~ n ~ ~ d o ~ ~ ~ ~ i o r i i ~ $ n i ~ ~ ~ n ~ d ~ ~ ~ @ ~ b ~ u  

l u v r ~ l a n . r o n l a l n u I a ~ z l a ~ 6 u ~ d f i ~ i u i o ~ l ~ u ' a u e ~ ~ a u :  

Hz0 > CHjOH > CH3CHzOH > CH3CHzCHzQH 

w  a JLI ~ ~ b a i i a d ~ 6 u ~ u n i o ~ a n a n u u u ~ n 1 ~ ~ 8 u l u l u ~ a ~ a ? 1 o ~ b ~ o a n o a o I o r ~ ~ u d  

f i a ~ 3 i ~ d o n i ~ $ o u ~ o u u o ~ K ~ i i a t a i ~  (solvation effect) n i 3 q o ~ i o ~ ~ o ~ ~ ~ f i i f i : : f i i ~  
t 

6 ~ L n ^ ~ ~ l ~ ~ 3 ~ ~ J ~ ~ 3 ~ ~ $ 7 ~ d 3 ~ ~ ~ ~ J o ' ~ f i ~ n ~ ~ f l ~ ~ ~ ~ L b ~ ~ d 3 ~ ~ Y 3 ~ Y ~ ~ 6 3 ~ l ~ : : ~ l ~  

(ion-dipole interaction) ~:d?~11~~an0n1%(noooudfi31u~~~~fuin~~ A ~ $ U L L O [ ~ ~ D U ~ C  

Ja I Y  a J r( n u c r U a ~ m n ~ i n n i i ~ ~ ~ ~ ~ n ~ ~ d ~ ~ n ' n i i ~ ~ o u f i ~ i ~ i a ~ l ~ d a n i ~ ~ ~ n u d l n l a ~ ~ ~ ~ ~ ~ u I a ~ :  

152 
I CM 227 (H) 



4- rnmclneqd 2 dangcllKuTan 
-4 0 arm rrn4uunwonnqao~ir~K~x11 5 

d 
H M J Q ~ I J  7 R t  2 UA. : LUYIlUQW 1-butanol 2-butanol 2-methyl-2-propanol L C H ~  o-cresol 

(61 o-cresol ~ i l u u o ~ u l ~  I$qu~hw'ou~dolj;'~rla~~~~n?) Id$u1anr1aLiiuuuuIwn?'7d 

huard.r:ulcu 2 uu. d ~ ~ u ~ ~ ~ ~ f i n i u n s t n i ~ n a o ~ ~ ~ i ~  a ~ l u n a o n n n a o ~  7 a:n& 
u k J ~ n ~ n l f ~ d ~ ~ ~ ~ d ~ J k ~ t ~ d ~ ~ t l ~ f l ~ ~ ~ ? l ~ ? ' ~ d ~ 3 ~ ~ n l f  ~ i i n 1 1 4 f i u  n i t l a f i ~ u ~  

A ... Y ~f imhuln  I K ~ w ~ ~ s a r c l ~ u l u ~ n f o ~ o ~ u ~  

~aw~rnaonnnao~C(nn~~u~u~uni~ow , ~do~a~iiuuri~~fiiiiu~qunuaLLi~ I$ 
d A ' A s  4 L I I R I S ~ ~ R I ~ I G ~ ~ J ~ S J H M J R J ~ ~ M ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~  8~841.rouu~j  k ~ ~ n n i r ~ n ~ ~ a a u u n ~ r o n  

w 

u i f i n ~  ~ t u i ~ a ~ ! d  2-3 nun n m ~ o u ~ ~ u n a : n ~ w ~ m ~ ~  ~ u # n w a n ~ f n m a ~ ~  
d A r r l  

~ ~ @ 1 1 3 8 ~ ~ l ~ ~ u E l ~ ~ 7 ~ ~ 1  (phenolphthalein) ) ~ ~ M J H U ~ ~ ~ ~ U R ~ ~ W ~ ~ ~ U ~ ~ H ~ Q O ~  
A A 

~ ~ J M M J  ~1fara7uGfiotla ~ R ~ I W L O U ~ ~ ~ H ~ Q ~ I J  Gufln~an7fmnao~ 
A - a  $o(~a?%lj 1a~5iuuti1di)iiiuin"Ui10d1d~uk~f J L U O ~ I M ~ ~ W ~ ~ ~ ~ ~ ~ R O J L L ~ ~ L ~ U  

A .  
~ u n ~ u o a a ~ ~ u n a o n n q ~ o ~ ~ n ~ ~ o ~ ~ ~ w o ~ ~ a i u ~ ~ ~ f f e ! u ~ ~ ~ ~ o ~ n l l ~ i i i v ~  do~ari iuu 

w 

n r s ~ ~ u ~ s ~ ~ ~ ~ i ~ Q ~ ~ n ~ ~ ~ ~ r a i u l u ~ a ~ n w n ~ o ~ ~ ~ l m '  

FI3.la~LfIU.nf9l : HzCO3 > ArOH > Hz0 > ROH > HC-CH > NH3 > RH 

f l ? l 8 ~ ~ ~ M ~ l I f f  : HCOj < ArO- < OW < RO' < HCEC- < NH; < R- 

a v l u o a ~ ~ u n ~ ~ u n ' n l i ~ 1 ~ ~ ~ z ~ ~ o w n o n o 6  m n r d . r ~ l ~ u d o t n o u u o ~ o ~ n % ~ ~ ~ ~ ~  

A A *  Fluo,n!aRooou (phenoxide ion) U ~ ~ I ~ ~ L ~ ~ O U ~ L ~ ~ ~ ~ ~ U ? J L Y M ~ M ~ ~ @ U ~ ~ ~ L ~ ~ ~ L L M M ~  



OH- + ROH ' - RO- + Hz0 (9.6) 

ArOH + NaOH ArO-Na+ + H20 (9 . 7) 

/ 

NaHCO3 + ArOH - ArO-Na+ + H2C03 (9.8) 



Ruoa ua:aiadamoud~ormougo~1~*6:iaLquLiwud!~au1aH: lda:aiulula~iuu- 

0.3.2 d$3iiaiKurrvlmiuon mama;) doiiuaoanoaodfiuna~ 

ude~'un~u16 (reversible) &$ 

ROH + Rf COOH (9.9) 

A 
oi~~koanoao6uaenamnifuon~~nod7da::~~9~0~a~t.~6~~ff ~wof daruim % !ua 

~ u o a a i ~ i a n l $ ~ m ~ ~ u ~ ~ ~ ~ ~ ~ a " l # ~ ~ ~ ~ ~ ~ n ' u ~ ~ ~ ~ n ~ u o 6  ~~ildl~ia5uuTaulGi 

~ i d ~ n ' ~ u i ~ n a ~ n i f ~ l o n ~ ~ n ~ w ~ 7 : i f l ~ ~ ~ f i ~ u 1 ~ ~ f i 2 1 ~ ~ ~ ~ u  (endothermi? reaction) 

n i a i ~ u a o ~ i w a f ~ i n ~ a i i ~ ~ ~ ~ \ ~ u a a r i 7 d ~ i i ~ u i n ' ~ ] n a a ~ a ~ a 6 ~ i ! o n a ~ ~ ~ o u ~ a ~ ~ a ~  

kbwcdnam~i!abu8iflOd6a~a's 

CM 227 (H) 



~ o a ~ ~ a f ~ l l u u a ~ ~ ~ ~ ~ # ~ i n ~ u ~ ~ u ~ d ~ a o n ~ u ' ~ ~ ~ ~ ( ~ ~ f i  ~ d u  ethyl acetate (nffumon 

uuuu?) n -butyl acetate ( ~ ~ u ~ ~ u M o u ) ,  n -0cty1 acetate (niub),  ethyl butyrate (niu 
4 r #ud3(1), methyl salicylate (flRUU1fiUf f 47) LOU~U 

4 .Lam n ~ ~ n c r o a a ~  4 Jpn~a~ue~an~usaKuna~s~d~n 
nd * Y Y  ?an1 Idnrao:Biin~uuuu (glacial acetic acid) 1 UI .  AJ(~UHBDII)~~~ODJ L ~ u L D ) ? I w D I I ~  

' L d l u ~ ~ o ~ n a a o ~  1 un. ~ah~$a~r~rcnu#duad~nufiu dou q ~umnragaR?tn 
Y Y  r a u r u f l a : ~ u ~ ~ t b u ~ ~ ~ v d ~ o u ~ r u  1 UI. ~ u l u ~ n ~ o ~ b j ~ ~ ~ a ~  so 01 L O U L ~ ~  

drzrna, 5 uifi ug?~n~~lufln~nofdi)~7ud~~u~llufiou~fn q dr:uia l o  nfu 

mnm 9.1 i 

H H OH 
I I 1 t 

R-C-OH A R-C=O A R - C - 0  (9.11) 
I 

CM 227 (H) 





4.1 D 

?In1 RrRlllLUnlUOR 1.5 U61. I W I ~  15  UR. iddai~fiz611ulhnonnn61od 3 HllQn 9 

0.8.8.2 J~iiiu~eenOmJirhun1mIm'1iin n.rnln.rijn (chromic acid, H2CrOl) 

Q~~niuuY~'nnIa~luulmIn'~~um (Na2Crz01) H ~ O  ~ ~ T L & I U  (VI) oonlan' (cro,) fiu 

nsnRR7f  ntu'u&rcrian.r~ot:ii;.fin aiu~.rnoon~l~dua~noaa15nQ~d~ugij2~o'nlY~A 

ciJaun~.r 8.15 ~ ~ n ~ 0 a n ~ ~ a k ~ ~ ~ ~ n a u a k ~ n ~ h u ~ f i ~ ~ ~ ~ ~ 1 ~ d i ~ ~ u n 1 ~ ~ . 1 ~  /?u 

uo~noao~ak~niugflri~ficnd~fi3~~oan%~n~~ t 

I 

0 
II 

3 R-CHz-OH + 2 HzCr0.1 + 6 H* + 3 R - C - H  + 2 ~ r * '  + 8 HzO (9.15) 

0 
I1 

3 R-CH-OH + 2 HzCr04 + 6 H+ + 5 R-C-R'  + 2 ~ r * ~  + 8 Hz0 (9.16) 
I I 

R ' 

dfiliiisioon%~a~~~iuns~~n~~inijd ~ r 1 0 ~ 6 1 ~ n a r r ~ ~ ~ ~ f i ~ o ~ ~ ~ o ~ n o n o r ~ 1 ~  

158 CM 227 (HI 



nnnana.rd s dfiii7u1n'unmln~iin 

ihii 1d1r in i~ara iu1~i~ iu~ '1n1n~~um~~a~~1tn~~~i i~~ '1m1n~~u~du'~1 i~14~4u 5% a h  

wnonurnaoq 4 Maan 7 a2 3 ua. ~~nn~t l16"a*~~54n~Cu4un~lv1 .vnom~~a~~ q a: 3  MU^ 

nt i i l i5nirazniu~nu ttdnaoRn~ko~nnonnIIaluM"iwauU'iAlu*4 ~ J L U I N  L ui4 

dumndrznouddd6 n4lunaonnnao.r 7 a%wd.rodi~ q az 5 nun : 1-butano~. 

2-butand. 2-methyl-2-popand dw'i114\t i ~ i i l k  

11 
w ~ ~ w " ~ o u ~ o ~ ~ ~ R z R I u ~ ~ ~ ~  ammonium he~anifratoerrium (IV) ( ( N H ~ ) ~ c ~ ( N o ~ ) ~ )  ~ J G  
rl n~cliaa ~ 6 a ~ n u n ~ ~ a t a 1 u ~ ~ u ~ ~ a a ~ n a ~ a ~ o : ~ i i ~ ~ 0 u n ~ f d f 2 : n a u ~ % a ~ a ~ . 6 a d ~ ~ ~ ~ ~ ~ ~ ~ t  

I w A r l ~ ~ : ~ d ~ s w ~ i l u r n ~ a t a i u I n I d d i ~ a ~  ammonium pentanitrstoeerium (1111 

( ( N H I ) ~  Ce(N03)I) ~ ~ ~ ~ ? U ~ P L L ~ R * ~ ~ ~ ~ U U O I J ~ ~ U O ~ ' I I ~ ~ ~ ~ U Q U ^  qRllqii LLR:R~u@ U I I t  



44 D aani (bd6~1f n:niub'll?nlubmrm 1 xlw. WJ\UHBFI~~W~~~FIJ  b b h ' l r l ~ 6 1  1-butanol add  

l U ~ f l ~ 6 1 ~ 6 1 ~ ~ 4  2-3 YIUm ~4L.n81#~0Jf f l f  I ~ I l ~ ~ ~ I ~ h f l n ~ I n l f ~ 6 1 ~ 0 4  

n ' i n l f n m I a J ~ l ~ n s ~ a '  2-butanol, 2-methyl-2-propanol UI: ~ U Q R  UWU 

1 - butanol 811~1~16~ 

#Ad 0 

0.8.4.1 J~iirmiiuai.ra-aiug~aK u o ~ n o e o m u ~ ~ w ~ u n i f u o u ~ ~ b i i ~  6 ornou 
m a n  o:ri1rlgnsui6uairwrn~u~K(~ (Lucar reagent) ~ J L O U ~ I ~ ~ L I I U V D P ~ ~ ~ ~ ~ ~ ~ ~ ~ R Q ~  n 

w w Ad" ~uuuunua~nrkn1olr6~a~8a~f 3 1&nw8nfiadbflua'65~~mmo1f~d~1datn1~ n d n  
uod  j n ' 5 u i ~ : ~ f i ~ ~ 0 u n 1 f l ~ ~ i i ~ ~ l o 0 0 u n ' 0 ~  ~~hn~olr6~~~uiunn1tn'~miflu~ii ,uxl 



nuiumq i h ~ ~ n ' l d I ~ r ~ f u u w ~ ~ ~ t f i ~ u ~ i i u ~ ? r #  I X f l n A n a ~ r n h u r o ~  ~ ( I U R L R ~ U  
Y W  

31 ~ ~ u u o J ~ ~ : ~ ~ ~ A o ~ ~ A A ~ ~ ~ Q T u ~ ~ ~ ~ ' I u  20 u ~ .  ro~n~~lab.maain~vu~wfi:~Uu 

9.3.4.2 d ~ ~ ~ l ~ l l l ~ ~ ~ ~ ~ ~ ~ ~ d ~ ~ ~  dfi~~mlllii@'18101~d06 (iodofm test) 

1#nmnclnouuonnosob d~ijn~lsmron8n ny'iufia uneo:cloruo.rlsl~rlou~n7::a~n'y 
o~moruo~~7fuouf~uan'wu 1 

, 

CM 227 (H) 1 6 2  



0.24 une 0.25 sn~diXu L d d ~ ~ ~ f i ~ n i ~ 0 . 2 3 , 0 . ~ 4 ~ ~ ~  0.26 9:1&11~ni.1 8.21 

OH 0 
I II , 

R-CH-CH3 + NaOl + R-C-CH (9.23) 

0 0 
I II 

R-C-CH3 + 3 NaOl + R-C-CIS + 3 NaOH (9.24) 

- 0  0 
I a 

R -C-  CIS + NaOH + R - C-0-Na* + CHI3 (9.25) 

CM 227 [H) 



d u 
444 nlmslasm lo  J ~ n ~ a ~ n ' u r i ~ l u d u  

4.1 0 ~mm arcneAuaa 0.1 nCu (d~ruy~d-tr;T~'Lfinlvl) lu$i 2 ua. ~ t u i i l u ~ i u f i a z  

Muaw?au&wdi~unfE&daifaz ~iui6~~#adb~nfiour~n=\1d0id~1u)1ddd~~~n~d1~~uf 

u~n~fiuwo k~nnn~ndduuud~d  JpAnaani3nnclo~ I . 



ArOH + FeCI, - Fe(OAr), (9,281 

n im~aerd  11 d~iiicriKudiinnaeld 
-4 * 
2ml R ~ ~ ~ ~ u c P u D R ~ u ~ ~ L ~ ~ ~ T ~ ~ ~ ' ~ ~ ~ v ~ I w H R o ~ ~ ~ R Q J ~ ~ ~ ~ ~ ~  3 8JR. MUnfll7R:filU 

Y W  ~ ~ ~ f i n a ~ o I ~ i l A d n ~ ~ u ~ v u ' u u  1% r ~ I u n a o m n a o ~  2-3 wa L ~ J I  # a n n n ? ~ ~ d l u u d a ~  

Y'ufinwn h ~ r n f l w e ~  
Y 

$1 n l f n c l R ~ 4 ~ l h l U ~ ~  resorcinol. pyrogallol, catechol UR: 1-naphthol Unu 

q u o a  



8. resorcinol 



9.1.1 1-butdnol LLa: butane 

9.1.2 hdnarangiuoa rm:lqrliarsnQu 



CM 227 (H) 





o-cresol 



10% NaOH 
10% NaHC03 

a ~ n l . r ~ n o u  n ~ r ~ d h u u d ~ ~  1070 HCI 









9uow .............,...........,.,.,,,.*....... 

resorcinol ....................................... 
pyrogalia~ ..................................... 


