
II 
'Ldiio R -C -H L ~ Q  R t o  H Jdafls 

0 
II 

R-C-R' R lltx R' 60 

0 
II 

(carbonyl group, ,C\ ) L ~ W H  

IIrcnoucIiiuoQa 

1 a i u i ~ n l r i o : ~ o u u o ~ l ~ ~ m ~ ~ ~ u u ~ ~ ~ n i : l K  (hydrogen acceptor) 0 ~ ~ l ~ l f n ~ f Y 7 ~ ~ f  z 

' lahf~oufinivi ia:ai t ldi~dler~7bn~k ~du &uaruoanoaoflii f i i f u ~ t l a k a :  

i i b ~ ~ ~ a ~ ~ i t l l ~ u ~ i ~ ~ g i 6 o ~ i j i i u 3 u c 1 ~ ~ r j ~ ~ 1 i ~ t i i u  5 ornou niviia:aiubun4fidu 7 
"*A'$ a iu i~nara iuL5 i l aA~~~ :# Imu l~  u ~ ~ ~ i n w o a ~ ~ a 6 u a r ~ i ~ ~ ~ a : a i o ~ f l u ~ ~  m~afl79n 

A 
P . '  

L & & ~ ~ % u L & J ? ~ u R I ~  d f  ::~OYOU 7 fdo:nouuo~oon~~~u~wfirc~m~~u oxonium ion 

16' fdaunif 10.1 

0 'OH 
II II i 

'- 

A + H 2 S 0 4  - e + HSO; 
/ \  ' 

(l0,l) 
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A' 4 ui~d~:noudo~duad~u~~onnnaod 3 ~:H~df ld ld  3 a: 2 MU@ H ~ Q  10 Un. : ' 

butyraldehyde ~~oi i lnu  benzaldehyde, benzophenone LLa:: benzoin bud1 ~dbnQln178tft7~ 

10.8.1.1 d~i l3u i f iuI~ tdu~7~~a7dd  ~ ~ ~ ~ ~ ~ U B U ~ ~ U O ~ I I L A P ~ ~ Y Y ~ ~ ~ V J ~ , ~  
~i~driirnmr~duIu6nA~ufldn qn 1~azviid~riiui~un'Imuui~~lim4o~:ii~d~n~uI;in .YB 4 
dqslu (aliphatic methyl ketone, R-C-CH3) I l R Z  cyclic ketone ~ d d 1 ~ 7 ~ ~ h ~ 0 ~ 1 d k 8 1 . i  8i 1 
o:nou76d?u ~ i ~ ~ ~ n ~ ~ d ~ ~ n o i n d ~ ~ i u i n i r k d u ~ a ~ n d ~ ~ ~ k ~ u u v ~ . ~  a -hydmxy aikyll 

sulfonate d.rtfl;rnznoudun n'~m~dil~jozmouuui~1~~oz~d~idij8iuifiu~~~irn~dd 1 



~ d o ~ ~ i n d f i d i u i d f l u n f ~ ~ ~ ~  (reversible) n i ~ I A u ~ ~ I ~ l i d u i n ~ ~ u w o o = : ~ q u  
--a ~ l k n a n i ~ t a u ~ ~ l d n i ~ ' ~ ~ i ~ o ~ d ~ n ~ ~ ~ ~ ~ ~ ~ n ' ~ l ~ ~ ~ ~ l i j ~ ~ a ~ a ~ ~ ~ t m n ' w n ' ~ ~ ~ ~ ~ l ~  . 

e d d  a ~ ~ ~ t n ~ w ~ ~ : ~ n ~ d d u u n ~ ~ G u ~ ~ u ~ ~ ~ ~ u ~ ~  ~ a n l a u l ~ c ~ u n i  J L G U ~ T ~ H S ~ L  6i 

~ W R P O J ~  2 
4.1 a 3sn1 I t f t ' i ~ ~ t s ~ i u ~ ~ f i ~ o ~ T a ~  

t: 
yde f l l f~um W % U ~ J L Y ~ I ~ R O ~ L ~ R I ~ ~  

nTu 1 uR. ~ ~ ' U ? ~ i i ? ~ l n ( l ~ f  s uifi ~ku~oniuosl l o  UR. L~OJ?U& 

rnmnutn n ~ o t n t n d ~ ~ m u i  

~ l i o u ~ f i ~ i n u ~ d  

v Y rn~odinqiuw~u 10% iiwu 

~ ~ c ~ ~ I u L ~ ~ ' u < M  10% ~ I U ~ U  5 UR. ao?Ium4o~djii (50 ~ a n n  

CM 227 (H) 



A 
~ ~ ~ n i f ~ ~ ~ l w ~ n i f ~ ~ f i ~ b f i ~ ~ ~ ~ ~ i 5 d 3 ~ n ~ ~ l d 3 :  carbinolamine q d l d ~ ~ f i ~ 3  LLRL 

W U d  # a d  II c l i o ~ n l a n ~ ~ o n k u d ~ ~ o ~ w o u w l d ~ i ~ i ~ n ~ n "  conjugation CUM~~I~UQCR'~~ ;  
# U d  ‘ 4  n:nouq:dl~v8ot i i i ~ a t ; l a ~ ~ . r o n l m 0 d d ~ 9 ~ ~ : ~ 0 u ~ ~ i u i a 0 ~ f i  conjugation < U H ~  

- 
~ i o r i  nl3Lfi~TJQJd~fif V I ~ R * J L ~ R ~ R ~ ( ~ L ~ ~ P I : ~ ~ ~ ~ L M ~ ~ ~ H ~ Q ~ L L ~ ~ ' U ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~  

~n^ntu u o n ~ ~ n ~ l n ~ r b u a a ~ ~ o ~ r i ~ w ~ o 1 n " ~ w ' d ~ m ~ ~ ~ ' b ~ ~ ~ ~ ~ ~ ~ ~ # w ' g ~ ~ ~ o n ~ n w ~  

uos6aflla6~io6lmu'b$i~7o 

9M niqnnaad s dan.rui6ueyw'ui.re~~~~uV9~~du 
sa e 

16511 ~ ~ ~ I ~ W ~ R I ~ V Q ~  2,4-dinitrophenylhydrazir~e W~PIYIAQW'~~~WOJ 4 HIOF1 7 61: 3 UW. 



~umai3d3:noudolflifi 

dehyde benzaldehyde , LLnY'l?4f n~a~rnclfl~~ci?sgnnofn nditL34 9 
I Y *  d~z~d1t-u 1-2 ui! d ' ~ ~ n d ~ i m z n  a~ nium:notb a~nauiilaz1:'bs Ctb4nwa 

nimmnm 

dafiiuid~!undi dfifiswnq (aldol condensation) & d a i j ? & ~ l l i j ~ ~ i n  

r r I 

%?I self aldol condensation 6li n1~~d~rnouni~uotind~bmndi~n'96 
d l  
U % Q L ~ U ~ ~ ! I  crossed aldol conden 

12% acetaldehyde 



I 

~ ~ n ~ u n o ~ ~ ~ . l o : a o w o ~ l u I ~ ~ ~ o u d i i ~ ~ ~ r i ~ ~ ~ o & ~  odmf uoiia fill8 w y d e  

ddd ' 
~ R I ~ ~ ~ ~ U U O U ~ O Q O W ~ U ~ ~ ~ ~  enolare anion d d ( i 0 ~ d ~ : l ~ i ~ d ~ n i : n ' ~ 0 : ~ 0 ~ ~ ~ l d ~ 7 f ~ ~ ~  

I u ~ d r n f u o ~ ~ ~ i i n t ~ u n ~ f  r]f:n~ur11=:~nna~nonla6 iY~nonla6q:iido:olouuo\r 

la~mquoindi r i i I l id~nonIadn~iu~h p-hydroxya~dehyde B~Ldo~fin?iu+iW 

aru~nbLn~nuo~doon riilfiiin~is~lijoln'nn'rIf=:~nn e ,~unraturated aldehyde 

-4 0 ?sm I d  acetaldehyde 4 MUn R ~ W M R O ( I Y I ( I R O ~  L R U A I I R : I ~ U ~ ~ L ~ U U ~ ~ ~ ~ ~ ~ ~ ' I I ~ ~ ~ ~  
0, v n?iu~uuuu 5% R~IUMRO~~RROJ~IU?U 1 uI.  ludi nundu (IclulQaIun~Yini~ap) 

l l ~ J 1 9 1 f  w ~ o ~ ? % I A ~  crdtonaldehyde 

o h u h  una a - h y a o x y  k e l m  ~ ~ ~ ~ ~ ~ A ~ ~ ~ ~ J ~ ~ ~ L L ~ H L ~ U U L ~ ~ ~ L L U J ~ ~ L U ~ C ( L ~ W H ~ ~  
a : a i u t b ~ i ~ l ~ ~ a ~ f l u n a l l i i  o ' n n ' ~ a c i ~ a q n o o n Q b ~ n ~ i ~ u ~ ~ u n ~ ~ c ~ ~ ~ ~ o n Q n " n d ~  
arrn1.r 10.1 I unr cl - ~ Y ~ ~ O X Y  k e l m  ~aqnoonQlnil~bu a - a u ~  liJnumq 10.12 
d.ruiihubi~naon4lbd 

2 Mn04 + 3 RCHO + 2 RCOi + RC02H + 2 MnO2 + Hz0 (10,Il) 
OH 0 0 0 
I .Y .u U 

2MnOi+ 3RCH-CR+ 3RC-CR+ 2Mn&+ 2H20+ 2OH- (10.12) 
\ 
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manmaad a II 
44 aani 'llrrir araiulwu 

4 Mflofl (I €4: 3 MUQ 

n'7rEluuo~~~u"~li 50 un. a: 

W B l l O U  : butyraldehyde LLO$f@l 

rJ'ueinwan?rncnao.lr 

i 1o.s.e.e d~iiiuifiuuirn:aquli~~ni~wd air  k:m~nornuff (Tollens' reagent, 

A~(NH~);oH-)  L ~ ~ U ~ ~ J ~ : ~ I U ~ D ~ [ ~ O ~ U ~ ~ J I O U ' U Q J L ~ U L L ~ ~ ~ U ~ U ~ ~ L ~ ~ ~ U ~  AI~RLRIU 
, a t  , .. ': , . 6 

noaLau8Lilufioo ~ ~ I A ~ ~ ~ ~ U L L ~ Y ' D L ~ ~ Q I ~ ~ C O " F I ~ I P I ~  ua: a-hydroxy ketone 16 ~ a f l u 6  

~no~n"4m~~~un.1nnifuon~?inuaeum:~lu~~ulooou~~.s~~us:~n~6~4naiu~ilu 
1 

1 a ~ d u a i u o ~ k u ~ u ~ n o ~ w ~ 1 n 0 ~ w n = : ~ i ~  n'llfinnonwnaa~lflu ~u2i?ndiunrzon 
1 4  4 4  ~ l~nrnwo~uaodun~nat i? .~~d. j i i  sIlv6r~mmn t&t stqnunir lo,ls rhw a -hydroxy 

ketone $ a Q n o o n ~ ~ m ~ o : n a i u ~ ~ u n i s ~ ~ z n o ~ ~ r z ~ n n  a -diketone finunil (10.14) 

RCHO + 2 ~g (NH,)~ + 2 0 3NHS+ 2 A g  1.e H,O (10.13) 

OH 0 
I I 

R-CH-C-R + 2Ag(NH3)2 + R + 2 ~ ~ . 1  + 4NH3 + 2H20 (10.14) 

3 
3 
.I iirii iii~mnonnnnod 4 ~ ~ B ~ ~ C ~ H S D I B ~ S ~ ? U R ~ L L ~ : : $ I  ~~ac0:uYk~n~~~nn~1~6~~i inn"o.~ 
g Id~icl.ra:aiunan~~~udnno~n: 2 UR: ~ $ ) l m ' l d ' i e n a ~ d ~ ~ i l ~ n ~ \ ~ ~ n ~ n ~ m n a d  7 nr 
3 
2 

P M U  ( f i i ~ i l ~ ~ a ~ ~ ~ f I ~ l #  50 an. nm~ulu~aniwai 5-6 Mum) : butyraldehyde LLO~I~~M 
3 ~ -  t : Y  w 

1 a 
benzaldehyde LW: benzoin ndi olanh I o %if? k ~nolnisdduuuda~ fiinnnn\m\d  fin 
dfifi^s~lfi~ddRu\MLft$0~6d$l (50*+'?l),d5~%1~ 5 Ulf 

A r v 
L U O L [ T ~ B ~ I ~  ~ W A O J U L L ~ ?  i i a i ~ l t ~ ~ f  R Z ~ ~ U ~ U H R O ~ ~ ~ ~ O S L L ~ ~ I ~ ~  w:aiunonrauk 



t; A w  
H N ~ ~ ~ W  q ni.rn: n i ~ m s ~ ~ n u d ~ n " ~ ~ ~ u i u ~ ~ ~ ~  ~ ~ 6 i s ~ ~ a ~ ~ u ~ ~ i y n n ~ ~ n a a ~ n i ~ ~ #  d 
ad aamiuu6& R'i~nnannmns~l~a:aim63un ~ ~ ~ n : d i  un:a:iii~n~~gmCiiu63udinh~ 

w w  ~d~ilsn:niufiu~u~a~ia6dc1aiu~~up1u 5% 4iuau 2 ua. nd~~lnsmnmna~ ~iufii.rn:niu 
w Y Lduulam.rsnlaAAirniu~ru~u 5% iiu3uno~~umw%ou#~~qtii ox~fima:naurs~fiu 

Y W  

sonla6~u6~~unis  16.1 5 $iunm:rnurro Ju~iioulam.ranl'1166ic131u auru 2% 

!n:~umwiauh~~diZM'~qiifiu oun'i:fi~a:n~~~L;un::niu o:l6ncin:munan~nud 
6dt1uni.r 10.1 6 (adi~iu~~n:n1u~~ou~u~~ou~am.ran~'116uin~ii~~rl) 

2 Ag+ + 2 OH' + AgzO + H20 (10.1 5) 

AgzO + Hz0 + 4 NH3 + 2 Ag(NH3)zOH (10.16) 
I 

1o.s.z.s J~iiiuiiiuai~acaiu~vlw'ii~ ni.rntniu~~l4ti~ (Fehling's solution) LBU 
l o o o u ~ 8 ~ b u u o ~  cu(1Utartrate lu~un n~ . rn :a~s~~n 'u l?"u~u~rnn iu~~  cio~~a5uu 

AITALRILI 11 (RI.~R:B~~IIOJ sodium potassium tartrate I ~ l ~ ~ i i ~ ~ u ' l u ~ . r a n l ~ A )  40 
~ a o ~ n ~ . r l ~ n n n o u ~ ~ ~ r w ~ u ~ i ~ n r n i u  n URLRI~RL~IU II EIUIJA~LY~I q flu 

/ d d d r  
D : ~ L ~ ~ ~ ~ F I ~ ~ u ~ L L F C  a-hydroxy ketone ilf%'l4 Cu(11) ~ ~ U ~ U I L ? U L ~ U ? L ~  

0 0 
n I 

R - C - H  -+ 2 CU+* + 5 OH- + R - C - 0 -  + CUZOI + 3 H20 (10.17) 

OH 0 - 0 0 
I n 11 11 

R-CH-C-R + Z C U + ~  + 40H- -+ R-C-C-R + C U ~ O &  + 3H20 (10.18) 
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wa  nor'babu8ntY~#!~1 d l { m : n o u # i ~ m ~ ~ a ~ n d u o d w o d b ~ m d  (I) 

oon 'ba6  
& d K . m u ~ ~ a a t a ~ u ~ d $ Q  ao~a1awkOuo;BbdinKa~'ba6~"a 

a-hydroxy ketpne Ybg 

d m e 9  
mmnae-an . 7 rlanrwn'Ynna:~iu~d09"'i-a 
eel 0 

2.m ~ r i ~ ~ . I R : s l n d ~ d ~ d ~ u ~ a o f l w c i l R ~ d  4 ~ ~ a o m  7 a: 4 ua.  ~ i ~ a l a d a t n ~ ~ ~ i ~ ! d i i  
A ~ ~ l u ~ n o n n n ~ o ~  7 R~MUJQ~IJ 7 RL 3 MU* ~'ILOU~DJM$JII 50 un. R:RI~~ULQYIIUOR 

5-6 Mum : butyraidehgde LLQ$~FIU benrsldehgde LLR: benzoin bl ldl  ~$~IULFI~OJD~{~ 
d 

( l o o  ~ a )  d a : u m  10-1 5 u~fl .  f ~ ~ n m n ? s ~ d a u u ~ ~ n j a s  ~ u ! n ~ a n l a n n a o d  

H U I ~ I H ~  ~ I ~ L P ~ ~ U U R ~ ~ R : P ~ U L ~ G ~ ~  
sirnzniu n. ~ n i u u ! f i u a i J w 8 n n o ~ ~ ~ n ~ g a ~ ~ m  (CLISOJ . s ~ ~ 0 )  ~ < n  34.64 

n i u  a:Riu1ui1350-400 UR. RUIUR:RIUHUR ~ a ; ? L ~ u i ~ - a U ! ~ ~ i a a r ~ ~ w  500 ua. 

al ln~nlu  IJ. I ~ ? u u ! ~ o ~ u & ~  ~ o d i u n ~  potarsiunl~tartratc (Rochelle salt) MCn 173 

n f i  u ~ r ~ a ~ ~ i o u ~ a n a o n a  65 n iu  ~ : a i u ~ u J l  350 UR. nu-aua:Rluvwn L L ~ ~ L G U  

~ 1 9 U ! ~ H l ~ R t R l ~ F I 5 y  500 UR. 

HA~RI~R:RIU n. uwter7aw:RlrJ 9. l u d ? u l m a r s r i ~ y  ~uo: !gs i . la~ra lubd$~d 

10.3.2.4 J ~ i i i u i ~ ~ ~ u f f i r a z a i u 1 ~ ~ 1 ~ 3 n d  a ~ a ~ : ~ ~ u ~ . u w ~ d n n '  (Bc~icdict's solution) 

~ i l u ! o o o u ~ % ~ & u u o c  cu(II)citratc ~ u w ~ ~ n ~ 1 5 u u ! f i u n ~ a ~ a u a ~ s a : a ~ u  n. ( R ~ S  

a : a l u u o d n o d ~ ~ n d ~ f l ~ d m 1 ~ ~ 7 )  "U ( ( 1 l ~ R t R l ~ ~ 0 9  sodium ci lra~c LbRt 

sodium carbonale IU&) 
d dd Y 

a:ibd?nK88!~6,,,r a-hydr o r i Q a 4 w o s ~ ~ n s  ( 1 1 )  q ida~wu~b^sub$uab~u 
6.4 dcr 

nodun4 (11  a o n ! a n a ~ u n r i ~ m ~ ~ ~ m  o: i id~nK~#!ak~pnoon~!ftdb~unsn~~f~on%f n 
d asa:na1er~Ourn~ouo~'b~~r~1il~lon%~nmlun1aa:a1uuo~~un6~nun1a 10.17 o:'babutn 

KRflacill~z~'bmu-at!dl~q;nou't~~m~~~1n4 & $ u ~ I T R E ~ I ~ L Y ~ ~ ~ ~ ~ ~ ; J ~ ~ w ~ H o Y  

atQbdGnTa6i!a6bba: a-hydroxy 8 ketone ~ ! 6 L d ~ L 6 i ~ a ~ Y w l a a t n l u r d S j i ~ d  I ,bd~lSR:t31~ 



d 4- mqnaaaqn 8 JOn~~inuUaiqa:ai~~~od~od5nd 
4.1 0 aam ~ d ~ i ~ n : ~ i ~ l r ~ ~ b ~ 6 n i a ~ ~ u ~ 1 ~ 6 1 n 6 1 w a ~  4  om 7 WE 4 IIR. ~ G U R I ~ ~ ~ L ~ O U  

c i o 1 ~ 1 5 ~ ~ 1 w ~ a o ~ n t i w o ~  7 ~ : H ~ ~ L I I J  7 RE 3 (ILIR ~YILOUUOJUQJIQ 50 un. neniuIw 
Y E  roniuoa 5-6 HUR ~ K a ~ . a " ~ i ~ m ~ ~ i ~ ~ u n ~ U R l W n i ~ n m ~ o ~ l  : butyraldehyde UOIIWU 

A 
d-ldehyde W:: benzoin ~9th $.&1~bfl10Jbji;l (100 'TI) ~IZUIP 10-15 ulfj fibn(l 

n i ~ b d u u u d ~ ~  y'uAnwani.~nmo~ 

nuismq ni~rniouai.rarneru~ru~n6 

airazaiu n. kwSinno~u~~gfi~tldn ( cuso ,  . s  HZO) ~ c i n  17.3 nfu IERIUI~ 
Y ;I I00 UR. flUPUR:filLIHUR LL~~?~UUIOUI~HITIE~IO 150 UR. 

I I 

8113fl:Wlti U. $4 sodium citrate  HI^ 1 73 nfYU LLRZ$J anhydrous sodium carbonate 

ii~nnaao~~~~s~~~s.a~f1~lu'1.a6~iii@~6~6'b@~6f~1~6i~~1z~fl66fl~~~~w'iu~a~flu 

(methyl ketone) n'6M&h6l lil?ln a8a~MuVlw" 9 Niu'a 9.3.4.2 
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0 
U 

R-C-C13 + OH- -+ R- 

fiz 2 UR. rfiirirdrzno ROJ 'J R~H~JDJ IJ  7 mz 3 : 
acetaldehyde U O % ~ ~ U  benzaldeh 

~ a n n m o ~ ~ n t r n o ~ f i a z ~ u ~ w f a ~ # ~  
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0 0 0 

@-H 0 A - CH3 

10.1 .s a i f d f : n a u ! a ~ i a ~ d n ~ i a u ' i d ~ u n " ~ d ~ i ~ ~ i f  n~~ad$ i i?u i  self 'aldol 

condensation? 
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10.2 4 ~ u o n n o ~ 1 ~ ~ f l d b b f l z n 1 ~  ?1u~nnri1~ua~a13d~:nou~~df~:ddoldod 

10.2.1 2-butanol Ufl t 

10.2.2 acetaldehyde L L 6 3 t  

10.2.3 benzophenone L L l t  

10.2.4 2-pentanone LC8 

10.2.5 benzaldehyde C L E C  formaldehyde 

10.3.1 1 -butan01 + 2,4-dinltrophenylhydrazine 
10.3.2 acetophenone + 12 + OH' 

10.3.3 acetaldehyde + NaHSO3 

10.3.4 benzaldehyde + A ~ ( N H ~ ) ;  OH' 

10.3.5 Dropionaldehyde + 1 7 3  WZWIULY U L U ~ ~ A  



r r r  Y 
10.5 ~dI~uuffunlaIIffaddgnaular~dld acetaldehyde fllJR17da~olJdobh4 

hydrazine Ib~:~f la:n~uf i lH~~d07nd~n^f  U I ~ O ' ~ O ~ ~ ~ Q ~ U  ~( IZd~~m~dfif i?ui\u 

10.8 ma u. dynalu~aqatflu CSHIOO ~ d ~ ~ c t a ~ J f i f i i u i l u r i a a t ~ i u i f l f i S ~  ~ ~ d ( i i  
r r r  dgn3fJIfh 2.4-dinitrophenylhydrazine ~fl~:f l~U&$%J~ad 2,4-dinitrophenylhydrarone 

n ' i d ~ n ^ ~ ~ i ~ o ~ o ~ a f l o ~ ~ ~ ' b f l a : n o u f i i ~ ~ o ~  aa:aiui~n~dduu~flu .n  -pentme 76 
A r r r  ~uoviid~naln Clernrnensen reduction 0 d ~ ~ ~ 1 U ~ ( 1 3 ~ ( 1 3 d ~ ~ l ~ 1 1 ~ d f f l 3  V. UR~LCLIW 

r - r  4 - 2  aunis~~am~dgnsuiwbnavu 
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benzaldehyde 
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i ~ 7 3 d 3 : n o ~  2,4-dinitrophenylhydrazine 

srag'lslu ........................................................................................ 
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I(aTnw~un(a11uu .................................................................................... 



I butyraldehyde ................................................. 1 I 

r r ~ r d ~ : n o ~ ~  

butyraldeh yde 

~oiilrnu 

benzaldeh yde 

benzoin 

( benzaldehyde ................................................. I I 

I w ~ ~ n ~ ~ i i u u ~ d o f ~ ~ u ~ n ~ ~ u r n  
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, aisnla:nou niawzaio~v4$fi~ 

butyraldehyde .............A,. r.......................,...... 

LLQBT'WW ................................................. 
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, benzaldehyde ............................................... 
benzoin ................................................ 
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butyraldehyde ................................................. 
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