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X0A1K6 0dU

H H H H
\ / \ / \ /
F=K SRR

CH3(CH,), (CH,);,COOH  CH4(CH,), CH, (CH,),COOH

EAdixkoé olG A1vedaik6 oy
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KataAutne Rh H
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20.1

c”) (|3H3 (”) (”) CH,CH, CH c”)

3
| |

CH,CH,COH CH,CHCH,CH,COH  HOCCH,CHCH,CH,CHCH,COH
H 4 3 2 1 12 3 4 5] 6 7 8

Ilpomavoike o0 4-MeOulomevtavoiko oy 3-A10udo-6-pn£0UudooKTavod10iK6 0{U

| COOH
6 2 :
5 2
5
P 3 Br 4 3
3-BpoporurloeSavorapfouliké oy 1-KuxAorevrevorapBoluliko ofu



Aopn Ovopacia Akvio opadda Aopn Ovopaoia AKvA0 Opada
HCO,H Dopuko @oppvro 0
) | [Tvpoctogulkd  XtaguAioiro
CH3CO,H O&wo Axetvlo CH3CCOH
CH3CH,COoH [Tpomioviko [Ipomovoio oH
- | . .
CH3CH,CH,CO5H Bovtopikod Bovtvpuvro HOCH,CHCO,H ["hokepko T'hkepoiro
HO,CCO,H O&uMiKod O&alvdro
OH
HO,CCHCH,CO5H
HO,CCH,CH,CO,H 2 O0VKIVIKO Y0UKIVOAO
HO,CCH,CH,CH,CO5H I AovTopikd hovTopuAo 0 )
I O&uroiko O&alookeTvAo
HOLCCH,CH,CHyCH,COH  ASumicd AS1mobAo Aeides o
H2C=CHCO,H AxpLAKO AxpuLODAO CO,H
HO;CCH=CHCO,H MnAgiviko (cis) MnAeivobro Bev(oiko Bev{obro
®ovpopiko (trans) @ovpopodro

HOCH,CO,H I"vkoliko ["wkoioiro CO,H

OH DBolko DHarobA0

| CO5H
Crpdndez TalokTiko ToAaKToOAO 2




C=N . 1 CN
CH;,C=N CH,
4 N T
Axketovitpilio Bev{ovitpilio 2,2 LoKUKAoeavokapfovitpidio
(a6 1O 081K6 08U¥) (ammé to Bev{oiké 0&U) (ano TO 2 2-811189UA0KUKAO.9§(1V0-

Kappodulixé oy)



20.2

I'ovia deopov (noipec)  Mnkog 6eop10V (pm)

C—C=0 119 C—C 152
C—C—OH 119 C=0 125
O=C—OH 122 C—OH 131
O ........ H_ O
/ \
H,C—C C— CH,
/
O—1Hn O

Apepéc 0&1xoU 0égoc




KapBo&uhikd o&u
(ab1dAuto oto veps)

I
C
R™ OH

+

—2= C + H,

Alac xapPosulikoyd o&doc
(eud1dAuTto oTo vepd)

O
|

10



MINAKAZ 20-3

Aopn K, PK,
CF;CO,H 0,59 0,23 loxupdtepo
oév
HCO,H 1,77 x 104 3,75
HOCH,CO,H 1,5x 10~ 3,84
C¢HsCO,H 6,46 x 107 4,19
H,C=CHCO,H 5,6 x 10 4,25
CH;CO,H 1,75 x 1075 4776
CH;CH,CO,H 1,34 x 107 4,87
AcBevéotepo
CH;CH,OH (0180voAn) (1 x 10719) (16) 00
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]
HCI CH,COH

pK = -7 pK_ =(4,75

CH,CH,OH
pK = 16
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CH,CH,0H +

AAKko006An
O
7
CH—C +
N\
O—H

Kappoluliko o&u

=— CHCH,O:- + H,

Mn otaBeporoinpévo
10v aAko&e16iou

O :6:—
7 /

e CHS—C\ <> CHS—C\ + H,
.Q'.— O

Ztafepormoinpévo Adywm ouvtoviopod kapPfolulird 16v
(6Y0 10060vapec Sopée ouvtoviopoy)
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EIKONA 20-1 1016V aAkoée1diov

10 goprio evromietal o€ éva droplo
0uy6vou Kat ivat Ayotepo 0Tabepo,
€VG) 070 16V KapPoSuhiov To @oprio
potpaletar e€ioov ata dvo 0§uyova Kat
Enopévag eivat otabepotepo.

H H
H \c'/ H _HO
R s S =
C 0
N :
H H
A1Bavoin
s 3
| W
H\C‘/C\a/H —
VAN
H H
O&I1k6 0V

H;0*

H30*

l6v aiBo&eidiov
(evtomopévo @opTio)

:'OI..
H
\c A
{
H

9:

o
‘\
Ay
H

O&IKO 10V
(amevtomopévo @opTio)
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Poppiko varplo

PoppIKG 08U
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20.3

a

[RCOOI[H,0"]

[RCOOH]

KU1

pK = -log K,
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204

I
C—O~
otaBeporroiei to

kapPoéulixé 10v ka1
auldver tnv o&utnta (K,)
TOU 0&€0C

0
EDG) ﬁ-(”}—o—

Onpdda 66tne nAektpovioy
(Electron-donating group)
amootafeporioiel to
kapPoéuliko 16v xaa
edattover v o§gtnta (K,)
TOU 0&E0C

17



0 0 0 0
| ! ! I

H C Cl C Cl C Cl C
~c o ~c” T >on ~c~ Nou ~c” >on
/ \ /' \ / \ /' \
H H H H Cl H Cl (I
pK, = 4,75 pK, = 2,85 pK, = 1,48 pK, = 0,64

— Ioxupdtepo
: ' o&u

Xxnpa 20.3 Xyetikéc oEUtnTec TV XAWPOUIORKATECTNPEVOV 0EIKWV 0EEMV.

@)
~ 7 N0~

To anmotéheopa NG EAENC NAEKTPOViIwY amd To YAWPLo
mmou Stadidetal HEoW TWV O OECUWY AUEAVEL TOV BETIKO
XOPAKTHPO TOU TTpwToviou Tou OH 18



0 0 0
| | |

C C C
@/ \OH O/ \OH ,O/ \oH
-|:-_-:|- .’ﬁ" M “\:\]'

C__Su ug.!.

p-MeOolufevloiké oy Bev{oiko oy p-NitpoPev{oiré oly
(pPK, = 4,46) (pK, = 4,19) (PK, = 3,41)

- Loyupotepo
I o0&y
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MINAKAZ 20-4
0O

Y K, x 105 pk,
vone —NO, 39 3,41
oxupotepo
il —CN 28 3.55
—CHO 18 3,75 - ATeveQYOmomTES
—Br 11 3.96
—(Cl 10 4.0
—H 6,46 4.19
—CH; 43 434
AoBevéoTepo Tt - 4,46 Evegyomoutég
L —OH 33 4.48

20




~SOH

©/C02H
F

(pKa =4,19)

3

Bpiorovtac tnv K, ... pmmopoudpe va

O
|| / autoU Tou 0&€0C...
C

C

(pKa = 3,6)

poPAégoupe

OpaotikoTnTd AU ToU TOU
uttorateotpévou PevoAiou
yia nAextpovio@iAn mpoofoln. |

H opada -CF; ce€ival gvepyotroinmg I
ATTEVEPYOTTOINTAG O€ MIa  NAEKTPOVIOPIAN
APWHMATIKA UTTOKATAOTAON;

21



AZKH2EIZ

20-6 Tlolo TTePIYEVETE va gival IOXUPOTEPO, TO YOAAKTIKO OCU TTOU TTAPAYETAI OTOUG

KATATTOVNMEVOUG JUC 1] TO 0EIKO o¢U; E¢nynoTe

HO O

|l FaAAKTIKO 0€V
CH3CHCOH

22



20-8 H mu pKa ToU p-KukAoTTpotTuAOBev(oikoUu o&fog civar 4,45. Eivar 10
KUKAOTTPOTTUAORBEVIOAIO TTEPICTOTEPO N AIlyOTEPO OPACTIKO aTTO TO BEVIONIO WC TTPOC TNV

avTidpacon TNG NAEKTPOVIOPIANG Bpwiwong; E¢nynoTe.

23



20-9* Katatacre TIC aKOAOUBEC eVWOEIC KATA OEIPpA augavOouevng ocuTNTAC, XWPIC va

OUMPBOUAegUTEITE TTiVAKEG TIHWV pKa yia TNV atrdvTnor) oag.

(a) Bev{oiko ocu, p-peBuAoPevoikd ocu, p-xAwpoRevoikd ogu

(B) p-NiTpoBevloikd 0gU, 0gIko 0cu, Bev(OIKO O¢U

24



20.5

oécidwon avlpakikng aAuocidag

O

|
KNII]O4 -
OQNO Hs o050 OQNO 'OH

p-Nitporolouddio p-Nitpofev{oiké olU (88%)

f CH,4(CH,),COOH
Evveaoiko olu

CH.(CH,), (1= CT1(CH,),COOH ngg?‘l

§ Evvead10iké ofu

> +

25



oécidwon aAkooAnc/aAdeiiong

O
CH,(CH,).CH,OH 0 CH(CH,) (”30H
3 2/8 2 HQO, HQSO4 - 3 278
1-AeRavoAn AeRavoiro oy (93%)
O O
I aen [
CH,CH,CH,CH,CH,CH * > CH,CH,CH,CH,CH,COH

E{avdin Efavoiké ol (85%)
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YopoAuon vitpiAiwv

H.O*

RCHgBr 5.2 > RCH2 o RCH2 OOH + H3
1. .
2. -
O (|3HCH3 3. O (|3H
Br CH,

Parvorpo@évn
(pdppaxo Katd tng apdpitidag)

27



kappBoéuliwon avridpaornpiwv Grignard

Br

A1Bépac

CH,

1-Bpopo-2,4,6-tpipeOulo-
Bev{oAio

Br ~O0OH
CH, H,C CH,
1. COy
2. 150 i
CH, CH,;
2,4,6-TpipeOuldofevloiré olu
(87%)
I I
H;0*
C > C
S0 R oH

28



AZKH2EIZ

20-10* MNwc¢ Ba TTapaocKeUACETE TA TTAPAKATW KAPBOZUAIKG OCEq;
(a) (CH3);CCO,H atré (CH,),CCl
(B) CH;CH,CH,CO,H am6é CH,CH,CH,Br

29



20.6

O H H
| \ /
H C H C
7c<' hon “}c( “OH
AmompwToviwon Avaywyn
@] @) O
| | |
R C H C H C
>c< SOH 7c< ~OoH | — “}ci’ Sy
a-Ymokatdotaon KapBo&uAiko Mupnvo@iin
o&U aKUAO umoKatdoTacn

EIKONA 20-2 Oplojéveg yevikéc
aVTIOPACEIC TWY KapBOEVAIKWY 0EEWV. 30



AZKH2EIZ

20-11* TMw¢ 6Ba Tapackeudoetre TN 2-@aivulaiBavodn atrd  PevCulho  Bpwpidlo;

ATTaiTouvTal TTEPICOOTEPA ATTO £va aTAdIA.

CH,Br CH,CH,OH
1. Mg, ether
H»Br ’ H H CH»CH»OH
CHa 2. COy, ether Hae0h 2~2
o
3. HyO" _
1. LIA|H4
or + -
2. H30
1. NaCN
t
2. H3O"

31



20-12* Mwg Ba TTPayHaATOTIOINCETE TNV TTAPAKATW METATPOTTH; ATTAITOUVTAI TTEPICCOTEPA

atrd £va oTadIq.

Q/ CH,OH

20H 28r

Q/CH2CH20H

1. Mg, ether
2. 0 e CHCOH CHoCH,0H
= H3O 1. LiAIH,
—
2. H;O"
; NaCN
+
2. HgO

32



20.7

Avtiopaon

RCH,Br + 5.2

RCH, N + NaBr

33



lNMapaokeun viTpiAiwv

0
]

CchHchz CH2 CHC - NHz

CH,CH,

2-A10vdoelavapisio

e
)
|

eV aVat
1 1

WAL S,
)

&

Y

CHSCHZCH20H2(|3HC =N + S0, + 2 H(I

CH,CH,4

2-A10vdoelavovitpidio (94%)

——> R—C=N + SO,
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AvTIOpAaceIS VITPIAiwv

)

KapBovulo St |

EVO /C\
'l R R
NitpiAio R—CE@ —
S+ 65—

—> IlIpoiévta

—> IlIpoiovta

35



[ H,0 |

R™ NH, T R oH

Apidlo KapBo&uAiko

oL
\e
H\CKH _ LiAlH, R—C=N R'MgX _ E

R™ NH, NiTpiAio RT R
Apivn Ketdvn

EIKONA20-3 Mepikeg avtidbpdosic
TWV VITPIAIGY.
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udpoAuon viTpIAiwv

R—C=N

37



Avaywyn viTpiAiwv

CH,

o-MeOulofeviovitpilio

1.

CI1NH,

, auBépag

2. H20

CH,

o-MeOulofiev{ulapivn
(88%)

40



R—C=N +
\

Nitpidio

1. , 1B€pag

2 H20 < RC NH2
Ilpwtotayng apivny
:ﬂT—
R—C—
O
Avidév 1pivng > R (H:
1,0 g
AAdetidn

41



CH, CH,

CHCH,C=N CHCH,CHO
1. , toAoubAlo, -78°C
2. H,0 i

C=CH, C=CH,

CH, CH,

96%
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avaywyn virpiAiwv ug Grignard

1. , andépac
2. H,0" g

Bevlovitpilio IIpomog@aivovn
(89%)

R—C=N: —> |R—C— s R—C—1 + NI,
\

Nitpilio Aviév mmivng Ketovn

43



AZKH2EIZ

20-13 Twc¢ Ba TTapaCKEUACETE TIC TTOPOAKATW KOAPBOVUAIKEC €VWOEIC UE TTPWTN UAN

KQATTOIO VITPIAIO;

() f|i|> (B O
CH3CH,CCH,CH3 C

05N

44



20-14* Twg Ba TTapaockeudoete TNV 1-@aivulo-2-Boutavovn, C;H:CH,COCH,CH; atmo

BevCuho Bpwpidio, CHCH,Br; ATtaitouvrtal TepIcoOTEPA ATTO £va aTAdIA.

@)
Il
CHzBr CHch CH2CCH2CH3
NaCN 1. CH3CH,MgBr
—_— - .

2. Hy0

45



EIKONA20-5 OdopalR 100

Tou Boutavoikod oééoc,
(H3CHyCHpCOzH. S 80 —
]
= 60
=
E
E _
(s —
3 20 / I
— 0-lH /C\ CH3CH,CH,CO,H
0||||||||||||||||||||| 1 1 L T T T
4.000 3.500 3.000 2.500 2.000 1.500 1.000 500

KupatdapiBpoc (cm=1)
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12,06

|
CH, —C —OH s

‘Evtaon

10 9 8 7 6 5 4 3 2 1 0 ppm
XnNUIKA petatomon (8)

EIKONA20-6 Ocopa H NMR tov gavulo€ikot o&gog, CsHsCHyCO5H.
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KE®.20. KAPBO=YAIKA O=EA & NITPIAIA

gravaAnyn

49



otaBeporroiei to
kapPoéulixé 10v ka1
auldver tnv o&utnta (K,)
TOU 0&g0C

0
EDG) ﬁ-(”}—o—

Onpdda 66tne nAektpovioy
(Electron-donating group)
amootafeporioiel to
kapPoéuliko 16v xaa
edattover v o§gtnta (K,)
TOU 0&E0C

50



v Tw¢ ouvBéToupe@oceidwan avBpakiKAG aAuaidag

O

- |
1104 N
OQNO H o esc OQNO 'OH

p-Nitpotodoudilo p-Nitpofev{oiko olU (88%)

f CH,(CH,),CO0OH
Evveaoiko ofu

CHy(CHy); (1= CH(CH,);COOH — 5> n

EAaiké 06 HOOC(CH,),COOH

L Evvead10ik6 olu

51



v Twg ouvBéToupe@oceidwaon aAkoOANc/aAdelidng

O
CH.(CH,).CH OH U0 CH(CH) (”30H
3 2/8 2 HQO, HQSO4 - 3 2/8
1-AeRavoAn Aeravoiro o&u (93%)
O O
| a0 [
CH,CH,CH,CH,CH,CH ' > CH,CH,CH,CH,CH,COH

E{avdain Efavoiko oy (85%)

52



v Mwg avTidpolue

53




AZKHXZEIZ

20-18 Oa avauévarte Ta TTAPAKATW KAPPOCUAIKG oCEa va gival TTEPICOOTEPO 1 AIYOTEPO

o&iva atrd 10 Bev{oiko ocu; E¢nynoTe. (Kagekokkivo = Br).

()

54




20-21 MNpoBAEWTE TO TTPOIGV N TA TTPOIOVTA KAI YPAWTE TOV UNXAVIOUO KABE pIag atrd TIg

TTAPAKATW avTIOPACEIC.

(ﬂ) Br LMQ {I}) Br LMQ
2.CO, _ \/k 2% .
3. HO" ; 3.H30™"
) 1.Mg
By 2.CO, _
3.H;0% ’

55



20-22 MNpoBAEWTE TO TTPOIGV 1 TA TTPOIOVTA KAI YPAWTE TOV UNXAVIOUO KABE pIag atrd TIg

TTAPAKATW avTIOPACEIC.

(@) O B) 0
\)J\ 50Cl , SOCl, .
NH, H,N ’
0 o 0
() (9) sodl, |
X NH, 0% | : H,N = '

56



20-24 T1poBAEYTE TO TTPOIGV 1) TA TTPOIOVTA KAl TTEPIYPAWTE TTANPWGS TOV UNXAVIOUO KABE

MIOG aTTO TIC TTAPAKATW AVTIOPATEIC.

() C/;N
+  CHaMdB 1. aiBépacg
r - .
39 2.H;0* /
OCH3
(1)) N ,
gz 1. alBépag. )
/k/(: — )\ 2. H;0* :
MqBr 3
69 MgBr

o 1. aiBépacg
C=N + —
2.H;0™"

{6) C=N + CHyCHpMgBr  —ooeb%s
= sCHoMgBr — — 5

57



20-36 Katatacre TIC EVWOEIC 0 KABE oudda Katad oeipd augavouevng ocuTnNTaC:
(a) O&IkG ocu, oCaAIkd 0gu, POPMIKO OCU
(B) p-BpwuoPevloikd ocu, p-viTpoRevloikd ocu, 2,4-diviTpoev(Oikd 0¢U

(Y) ®Bopoikd 0cu, 3-pBopoTTPOoTTavoikd 0gU, 1WdOLIKO 0EU

58



20-43* Tlwg Ba TTAOPOOKEUACETE TIG TTAPAKATW EVWOEIC ME TTPWTN UAN TO POUTAVOIKO
o¢u; MNeprypawTte KABe 0TADIO UTTODEIKVUOVTAG TA ATTAITOUMEVA QVTIOPACTHPIA.
(a) 1-BoutavoAn (B) 1-BpwpuoBoutavio (y) MNMevravoikd ogu

(0) 1-Boutévio (g) OkTavio

59



@ 1. LiAIH,

CHgCHyCHpCOH > CH3CH,CH,CH,OH
s 1-Butanol
(®) PBr
CH3CHoCHoCH,oOH S CH3CHoCHoCHoBr
from (a) 1-Bromobutane
c
© 1. NaCN
CHgCH,CHoCH,Br — CH3CHoCHoCHoCOoH
2. Hy0 il
from (b) Pentanoic acid

Grignard carboxylation can also be used.

(d)
K+“OC(CH3);L
CH3CH,CH,CH,Br CH3CH,CH=CH,
from (b) 1-Butene
(e)
2 Li S -1 | s
CH30H20H2CHzBr — 2 CH3CH2CH2CH2 Li — (CH3CH2CH2CH2)2CU Li
from (b)

Octane



20-44* Tlwg Ba PeTATPEWETE KABE pia at1Td TIC TTAPOAKATW EVWOEIC O BOUTAVOIKO O&U;
[MeprypdywTte KABE 0TADIO UTTOOEIKVUOVTAG TA ATTAITOUMEVA AVTIOPAOTRPIA.
(a) 1-BoutavoAn (B) 1-Bpwpuopoutavio (y) 1-Boutévio

(0) 1-Bpwpotrpotravio (€) 4-OkTévio

61



(a) CrOg
3

(b)

NaOH CrOg3
CH3CH20H20H28F — CH3CH20H20H20H T()_,_" CH3CH2CH2002H
3
(©) _ 1.BHg THF CrO3
CH3CH2CH—CH2 5 H202, _OH’ CH3CH2CH20H20H H3? CH3CH20H2COQH
(d)
1. NaCN
CH3CHoCH,Br i CHzCH,CH,CO,H
2. HgO
or
1. Mg, ether
2. COo, ether
CH3CHoCHoBr & » CHgCHCH,COoH
3. HgO
) KMnO
CH3CH20HQCH= CHCHQCH20H3 4"‘ 2 CH30H2CH2002H

HzO™
62



20-47* TpoBAEWPTE TO TTPOIOV TNG avTidPaonS Tou p-PeBUAOBEVIOIKOU 0CEOG e KABE Eva
atrd Ta akOAouBa avTidpacThpIa:

(a) LiAIH,, katomv H;O* (B) N-Bpwpuoooukivipidio ag CCl,

(y) CH;MgBr oe aiBépa, karomv H;O* (8) KMnO,, H;O*

63



H3

COZH

p-Methylbenzmc
acid

(@) 1. LiAHg _

2, H3O+
(b) NBS
ealy

(C) 1. CHgMgBr

- BFH2

Vs
"

2. H3O"
(d) KMnO4

-
o)

CH,0H

CO,H

CO,H

CO,H

64



20-49* MNwc¢ Ba TTPAYUATOTTOINCETE TOUG TTAPAKATW METACXNMUATIOWOUC;

[:::::(’fx“cozH
y, —

CHs

“““imhmi [:::::fLﬂCOZH

65



(a)
Ho H CHyOH CHoBr HoCOsH
1. BHy, THF 1. NaCN
3 L. PBrg aC+ -
2. H,O,, OH 2. H30

Grignard carboxylation can also be used to form the carboxylic acid.

® oy
é HBr

HsG  Br HsGC MgBr C CO.H

Hs
Mg 1. COo, ether
—_— — -
ether 2. H;O"

66



20-51* H 1,6-ecavodiauivn, n TPWTN UAN yia TV TIOPAOKEUR] TOU VAIAOV,
TTapaocKeUaldeTal Je TTPWTN UAN atmd 10 1,3-Boutadiévio. MMwe Ba TTPayUaTOTTIOINOETE

QuTh TN ouvBeon;

r

HEC:CHCH:CHE - HENCHECHECHECHECHECHzNHE

HoC=CHCH=CH, »  BrCH,CH= CHCHBr
1,4-addition

l 2 NaCN, HCN

HoNCH,CHoCH= CHCH,CHoNH, 4%- NCCHoCH= CHCH,CN + 2 NaBr
LE
‘Hz, Pd/C

HoNCH4CHoCHoCHoCHoCHoNHo
1,6-Hexanediamine
67



20-56 H évwon A, C,HgO,, eppavifel atroppoproeig oTo pacua utrepuBpou ota 1.710
cm~t ka1 otnv Teploxh 2.500 £wg 3.100 cm=L, kai €xel To TTapakdTw @acua *H NMR.

[Mpoteivete pia dopn yia Tnv Evwon A.

ANUIK  ZYETIKO

11,16 petatomon eupfadov
1,26 3,00
B 364 2,00
414 2,00
1112 1,00

Evraon

TMS

I

10 9 8 7 6 5 4 3 2 1 0 ppm
XNMIKH) HETATOMION ()

68



20-58* MNMw¢ Ba TTAPAOKEUACETE TO AVTIPAEYHOVWOEC PAPHAKO IBOUTTPOPAIVN UE TTPWTN

UAN 10 1000ouTUAOBEVIOAIO; ATTaITOUVTAI TTEPICCOTEPA ATTO £va OTADIA.

CO-H

looBoutulofevioiio IBounpogaivn
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O
|l

CICCHa O
AICl5
Isobutylbenzene 1. NaBHy4
2. H30"
= I Br PBI’3 OH
-
A
NaCN
v +
CN _H3O CO,H

Ibuprofen
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20-61 lporteivete pia ouvBeon Tou avTiPAeyuovwdoug papudkou Fenclorac pe rpwtn

UAN TO QaIVUAOKUKAOEEAVIO.

Eljl
CHCO5H Fenclorac

Cl
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20-65 MNMpoodlopioTe Ta AVTIOPACTHPIA A-OT OTO TTAPAKATW CUVOETIKO oXAua:

/L/ — £ *A —
H Br
CHO

CO,H

0 /b\
(V) 3 ot
- )vaH - T /kA
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