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15.1

EIKONA15-1 Apwpatikoi CHs CHs
VSPOYOVAVOPAKE @
110U anavrouy oty [ j [ }
MbavBpakomooa. CHz N
H
lvéohio

Bev{oAio ToAoudhio ZUAOAI
(0.C. 182°C)

(0.C. 80°C) (0.C.111°C) (0.l.: ortho, 144°C:
meta, 139°C: para, 138°C)

o0 OO0 o

Nag@BaAévio Aipavuiio AvBpakévio QawavBpévio
(o.1.80°C) (o1.71°Q) (0.1.216°C) (o.1. 101°C)




Ao Ovopooia Aopn Ovopacia
CH; Tokovoiio CHO Beviahoghon
O/ (6., 111°C) O/ (6.5, 178°C)
OH Qavoin CO,H Bev(oiko o0&y
O/ (o.1. 43°C) O/ (6.1. 122°C)
NH, Avikivn CH3 ortho-EvhoMo
O/ (6.C. 184°C) @: (6..144°C)
CHy
0 AketoQaivovn H XTUPEVIO
g (6.1. 21°C) C| y (6.C. 145°C)
™ CHs X C| ~
H




ovoudaroAoyia

Br NO, CH,CH,CH,

Bpopopevi{olio NitpoBev{oAio IIpommuAoPev{oAio




1 (|3H3

__CHCH,CH,CH,CH,CH,; CH,%
‘ : I d 2 3 4 5 6 1| ‘ : ‘

Paavulopada eITAv1o Bev{ulopdada



CH;

X CH;
‘OpbBo—> «— "OpBo Br,
FeBr, }

IIdpa Br
ToloudAio p-Bpopotodoudio



B r.4 U I‘I 3

NO,
0,N~"4 Cl
1,4-Aavitpo-2-yAwpoBev{oAio

NO,

2,4,6-Tpivitpotoloudliio
(TNT)



AZKHZEIZ

15-3 ZxediaoTe TIG DOUEG TTOU AVTIOTOIXOUV OTIC akOAoubeg ovopaaoieg katd I[UPAC:
(a) p-BpwpoxAwpoPevioAio (B) p-BpwuoTtoAoudAio

(y) m-XAwpoaviAivn () 1-XAwpo-3,5-0iueburoBeviOAio
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CeHg

v’ BaBuoi akopeorornrag: 14-6 =8 =4 H,

v AIyoTEPO BPAOTIKO ATTO AANEC OKOPEDTEC EVWOEIC

CH + Br, — - CHBr + H Br[ C.H.Br, }
(ITpoisv npooBiikic,

Bev{oA10o Bpwpofeviorio AEN oynuariCerar)
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Kukhosg€avio

Bevlioho | || —————————— T -

1,3-KukAos€adiévio

Kukhoe&évio

150 kJ/mol
(Srapopd)

—356 kJ/mol
(avapevopevn)

— —230 kJ/mol —206 kJ/mol

(mpaypatikn)

EIKONA15-2 Zuoykpion Twv Beppotitwy
vdpoyovwong yia 1o Kukhoeéevio, 0
1,3-kukhog€adievio kai o fev{ohio. To
Bev(oho gival katd 150 kJ/mol (36 kcal/mol)
otaBepotepo ano 0,11 Ba avapevotav yia to
UM0BETIKO «KuKAOEEATPIEVION,
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1,5 Seopdc xatd péoo 6po

H
H C H H
~ N .
C C C
| | — |
C C C
TR TN e
H \(|3 H H
H
t i
H\Cé\cj‘\c/H HO Cx
| I — I
H/C%C/C\H H/C\(|:
|
H H

EIKONA15-3 (a) Xaptng nhektpoatatikou duvapikov tou Bev{ohiov kat (B) amewovion twv tpoytakwv tov. Kabéva amd ta €€t
atopa avBpaka el éva TPoIaKO p mov eMKAAOMTETAL £EI00V AMOTENEOPATIKA HE TA YEITOVIKA TPOXIAKA p Kal ano Ti¢ §00 mAeupEc.
()¢ ek TouTov, 0Aot o1 deopoi C—C ivat 1ooduvapot kat To Bev(Ohio maptotavetal we uppidio 0o dopwv GUVTOVIGHOU.
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Mepikéc evaAAakTIKES avaIapaoTAoElC
tou PevloAiou. Tétoiec bopéc mpemer
VO X PNO1PoIo10UvTal Pe IPoooYN,
kaBoc Oev uode1kviouv tov ap1pd
TWV NAEKTPOVIWV TT.
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Ma6nrtéc tou Wohler

August Wilhelm von Hofmann (1818-1892) Friedrich August Kekulé (1829-1896)

MaBntr¢ Tou Hofmann

PERKIN MAUVE

THIS PIECE OF SILK WAS DYED BY SIR WILLIAM HENRY PERKIN IN 1860

Jrors L il Killeivos H o /ol O
N A

Sir William Henry Perkin (1838-1907) 16




EIKONA15-4 Ta¢Gum

HOpIaKA TPOXIaKd Tou
Avtideopika  Bev{ohiov. Ta deopikd
TPOXLaKA 7 Kat 3 gival
loogvepyelaka, dnhadn
Bewpouvtar ekpuliopéva,
OMWC gival Kat Ta avuideopIka
TPOYIaKA P4 ka1 Ps*.
Tatpoyiaa g3 Kat Pg*

i 1 i 0 0 1 ~ bev éxouv nhektpoviaki
| | | | | | 6\\ _______________________________ Mn BEOMIKA myyyomtam oe oo and
\:\\ r‘ouc dve!)axe'c, 6&6?pe:vou
E& atopuka tpoylakda p \\ L % % 0TI TTEPVA amo auToug éva
Y Koppiko emimedo.
O /o 4
\\
\
\\
s : Agopika
Ta 6 e eIval aTTEVTOTTIOHEVO TUJ i
| ”"
Ta €1 poplakd Tpoyiaka tou Bevl{oliou
150 kJ/mol otaBepodTEpPO
17




AZKH2EIZ

15-4 H trup1divn €ival éva eTTiTTEd0 £CAYWVIKO POPIO HE Ywvieg deouwyv 120°. YgioTaTal
avTIOPAOCEIC UTTOKATAOTAONG Kal OXI TTPO0BNAKNG, KAl YEVIKA CUUTTEPIPEPETAI OTTWG KAl TO

BeV{OAIO. ZXeDIAOTE TNV ATTEIKOVION TWV TPOXIOKWY TT TNG TTUPIIVNG YIa £ENYNOTE AUTEG

TIG 1D10TNTEG.

Movnpec (eyog

2 -,
O€ Sp“ TPOXIAKO
(E& nAekTpovia m) o \

Movnpec {elyoc




153

CoHs

Benzene
Molecular formula

v AvTIOPACEIC UTTOKATACTAONC
v AouvnBioTta otaBepd

19



ApwuaTikoTnTa:

@&
. =
()

2UVEXNG ETTIKAAUYN TWV P TPOXIOKWV

« 2uduyia

Kavévag Huckel: 4v + 2

v Zuluyiako: NoAAEC popéc uttdpxel C ue Kevo p TpoxIako, Adn pe 2 e n pida

-

‘Evag C pe sp? «OTTacl» TNV apwHaTIKOTNTA («XAAGEI TO TTAPTUY)
20




chem3D

Ao Simhoi Seopof,
téooepa NAKTpGvIA 7

Kuxlopoutadiévio
‘ ‘ 4 ~78°C
- Diels-Alder
i ) H H (CH3)5C C(CH5);3
Tpeig S1mdoi deopoi,
135 pm—" | | | | ~—138pm (1,38A)
1358 f H (CH5)5C /‘ CO,CH,
. 156 pm 151 pm
Bev{o6A10 (1,56 A) (1,51R)
KukAoBoutadiévio 2 TEPEOXNMUIKA TTAPEUTOSIOUEVO

KUKAoBoutadieviko mapdywyo

21



Examples of Conjugated Double Bond

Conjugated Diene

N

1,3 - pentadiene

1,3 - cyclopentadiene

NN

3,5 - octadiene

1,3 - cyclohexadiene

\
Nonconjugated or Isolated Diene
1,4 - pentadiene 1,5 - hexadiene
\ 1,4 - cyclohexadiene 1,5-Cyclooctadiene

C

1,2 - propadiene

Cumulated Diene

i N —

2,3 - pentadiene

22




Some representative pigments from nature

S HHHHHHHHM"HH

Lycopene - red pigment in tomatoes

OH
H
T AT A AN PPN

HOY

Lutein - a yellow pigment (in egg yolks)

A s PP

p-carotene - an orange pigment (in carrots)

23




chem3D

Téooepig 610l deopoi,

24




15.4

Evépyela

EIKONA15-5 Evepyeiaka eninedatwv e§1m

poplakwv Tpoytakwv Tov Bevohiou. Yndapyel
£Va [10pLaKO TPOXLAKO XapnAOTEPNC EVEPYELag

MAvw and To onoio Ta dAa Tpoxlaka

engavilovral we ekpuMopéva (eoyn.

|
C._
C—C
/ AN
H H

KukAomevradievullKa aviov

////, Ug* Ps*
Yy
! A A D
i e e e
L il
E€1 ATOMIKA TPOKIAKA p \\\ ] v I V3

H H

KurloemmratpievuliKo Katiov

"E& nAextpovia iz, apopanird 16vea

25




EIKONA15-6 Toapwpatiko
kukhomevtadievuiko aviov

pe £€L NAeKTPOVIA 7T KA TO
KUKAOEMTATPIEVUNIKO KATIOV 1E
€L nAextpovia 77. To aviov pmopei
Va OXNUATIOTE pe agaipeon
EVOC KATIOVTOG U pOyOVoU

(H*) am6 v opdda CHy tou
1,3-kukhonevradieviov. To
KATIOV PMopEi va OXNPATIOTEI i
agaipeon evog 10vog vdpidiov
(H:™) amo v opada CH; tov
1,3,5-Kukhoemtatpieviov.

Y Y

KukAomevtadievuhikdo KukAomevradievuhikn Kukhomevradievuliko

1,3-KukAomevtadiévio

Katiov
(réooepa nAekTpoOVIaA M)

pila
(mévte nAekTpovia m)

H H
H H
_H_
H H nH+
H H

1,3,5-KukAoentatplévio

KukAoentatplevuliko
KATIOV
(€1 nAekTpovia m)

KukAoemtatplevulikn
pila
(emTd nAekTpovia m)

aviov
(€ nAekTpovia m)

H H

KukAoenmtatpievuliko
aviov
(oKTWw nAekTpovia m)

26




(a)

(B)

H H H
_  Nat
NaOH
—_—
1,3-KukAo- KukAomevtadievuliko
nevtadiévio aviov

1,3,5-Kuk)o-
EMTATPIEVIO

Kukhoenmtatpievuliko
KaATIOV

+ H,0

ApWHATIKO KUKAOTIEVTASIEVUAIKO QVIOV

H H H
B
J H
BI'2
—> 4+ HBr
H

ME €§1 nAekTpoOVIa T

KukAoemtatpievuliké Katiov

€€1 nA\eKkTpovIa T

EIKONA15-7 (a)H
dopn Tov apwpatikod
kukhomevtadievuikol
aviovTog, VO¢
KUKAIKoU 0u{uylakou
OUOTIATOC pE £€1
NAEKTpOVIa 1T O€ EVTE
Tpoytakap, kat () n
dopn Tov apwpatikoy
KukhoemtatpievuNikol
KaTIovTog, £vog
KUKAIK0U 0u{uylakou
OUOTIHATOC pE
E§LnAexTpovia m

0€ EMTA TPOXIAKA

. LT0U¢ XApTEC
NAEKTPOOTATIKOY
duvapkov aivetal
011 Ka1 Ta Vo 16vTa
€[Vl OUPPETPIKG, pE TO
(OpTIO Va KaTavepETal
gioov petadd ohwv
TWV aTopwV Kade
daktuhiov.

27




AZKHZEIZ

15-6 2xedIA0TE TIC TTEVTE OOMEC OUVTOVIOMOU TOU KUKAOTTEVTADIEVUAIKOU aviovToc. Eivail
OAol o1 deopoi avBpaka-avBpaka 1coduvapol; [1éoec atroppoPioEIC Ba avauévarte oTa

@dopata H kar 13C NMR Tou aviévTog;



AZKHZEIZ

15-7 To KUKAOOKTATETPAEVIO AVTIOPA TAXUTATA ME METAAAIKO KAAIO KOl oxnuaTifeTal TO
o1aBepd diavidv Tou KukAookTateTpaeviou, CgHg?~. Ta tmoiov Adyo TmoTeleTe OTI N
avTidpaon auTti TTPAYMATOTIOIEITAI TOOO €UKOAQ; Ti €idoug yewueTpia Ba avapevare va

gM@aviel TO dIAVIOV TOU KUKAOOKTATETPAEVIOU;

2 K




15.5

EIKONA15-8 Hmupibivn kat

n mupdivn givat alwtovyeg
ETEPOKVKAIKEC APWHATIKES EVROELC

pe dievBétnon Twv nhektpoviwy 1
napapola pe ekeivn Tou Pev{ohiov. Kat
01800 EVOOEIC EPIEYOLY EVa POVIPEC
{elyog nAekTpoviwv o€ spZ-uBpidiopévo
TPOYLaKO atopov alwtou mou Ppioketal
070 eninedo Tov daktuliov.

4
27 T8
N 2

N

1

Mup1divn

Mupdivn

H
H

Movnpeg (evyog

2 z
O€ sp“ TPOXIaKO
(E€ nAekTpdvia ) e \
Movnpec (evyog
3
Movnpec {evyog (sp
ot sp? c /
D TPOXIaKO

Movnpec¢ (evyog

2 v
O€ sp“ TPOXIAKO ( Moviigee Tt

(sp?)

(E€1 nAekTpoOVIQ 1)

30




EIKONA15-9 To muppohio kat To ipdaloho
eivat mevrapeAeic ETepOKUKMKEC EVOTELC TIOU
nepeyouv alwto, aha éxouv dievBémon

€L NAeKTPOVIWY 77, OMWC OTNV MEPIMTWON

o Kukhomevtadievuhikov aviovroc. Kai ot
duo evwoelg mepiéyouv Eva povrpeg (euyog
nAekTpoviwy o€ dtopo alwrtou mov Ppioketal

Movnpec (evyog
O€ p TPOXIOKO

H 0€ £Va TPOIAKO p KaBeTo 070 EMimedo Tov
. dakTudiov.
Amnevtomiopévo
Muppoiio (E€1 nAekTpovia m) povrpec (evyoc (p)
Movnpec (evyocg
3 O€ p TPOXIOKO
4 N.' . . — Movrjpec (evyoc (sp?)
/ \ Movnpec (evyog
s Va2 oTo sp2 TPOXIAKO
'|“ 1
H
ImdaloAio (E€1 nAekTpovia m)

Amevtomopévo
povnpeg (lyog (p)

v MMoia gival o Baacikn évwon;;

31




N 2 TT NAEKTPOVIA / 2 11 NAeKTPOVIa
\ _— Autd ta e~ KataAapBdavouv

| Z \N éva sp? Tpoxlako Kal bev
N = — \ OUMMETEXOUV OTO TT CUOTNHA.
. sp2-uf3ptdiopévo

[Mup1divn 2 T NAeKTPOVIA p*-uppiotol

2 T NAeKTPOVIA / 2 T NAeKTPOVIA (O€ p TPOXIAKO)

MuppoAio 2 TT NAEKTPOVIA sp%-uBpidiopévo

32




O Aupévo TTapadelyua

[1aTi TO oupAavIO Eival APWUATIKN EVWON;

2 1T nAeKTPOVIa / 2 1 nAeKkTpOVIa (O€ p TPOXIAKO)

_— Avutata nAektpovia Bpiokovral
OTO Sp2 TPOXLAKO Tou 0Euyodvou

Doupdvio 2 1 NAeKTPOVIA sp? vBpidiopévo

33




15.6

EIKONA15-10 Amewovion Twv TpoxIaKwv
Ka1Tov aptn nAeKTpooTatikoy Suvapikon
Tov vagBaheviou, omov Qaivetal 0TI Ta déka
NAeKTpOVIa 7T €ival AN pwC anevIomiopéva
Kat otou¢ 600 daktuhioug.

Na@Balévio
Nag@alévio AvOpaxévio Bev{ol[a]mupévio Kopovévio

34




Fe
a } —I—
“ A “ i

Nag@OaAévio 1-BpopovagpBadévio (75%)

35



NagOalAévio

Xxnpa 15.13 Anown tov TpoiorOY Tou vapbaldeviou,
émmou @aivetal 6t1 Ta 6€KA nAerkTpovia 7 eival mArpwe are-
VTOmOopéva Kol 0toug 600 dartulAiouc,

36



AZKHZEIZ

15-12 Méoa nAekTpOVIa CUVEICPEPEI KABE ATouo alwTou TNEG TToupivnG OTO TT APWHATIKO

N Xy
4
<N J\\/N\% Moupivn
/

H

ouoTnua;




15.7

EIKONA15-11 To dopa

100
umepuBpou Tou ToAouohiov.
g 80 —
o
E 60 —
5
[
S 40 S / : :
@ /v Agopoi C—H povoumokateotnuévou
S ) SakTuAiou
2 99 Y. Bev{oAikou
< C—H 6aKruMou/ B
0 IR | L [ | O Y I | | T T T T | T T T T | T T T T | ] |
4.000 3.500 3.000 2.500 2.000 1.500 1.000 500

KupatapiBpoc (cm™)
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log e ——

160

1 1 I 1 1
180 200 220 240 260
Mrjkog kOpatog (nm)

EIKONA15-12 To pdopaunepiadoug Tou
Beviohiov. Ynapyouv KUpLEC aMoppoOQIioEI;
o71a 184 ka1 202 nm ka1 SeuTEpEDOUTEC
(hemTrjc vepric) otnv mepuoyT Twv 255

nm. (Avatimeon katdmy adeiac and 1o
neplodikd Journal of Chemical Physics, 34,
1961: 1121).

280
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EIKONA15-13 Hmpoéhevon

TOU ApWHATIKOU pEOpATOC SAKTUIOV.

Ta apwpatika mpwtévia amompoatatevovral
amo o ENAYOEVO PayvnTiko medio mov
dnpiovpyeitat amd Tov AmEVIOMopo Twv 7
NAEKTPOViWY, KaBwg autd meplotpépovial
yOpw ano Tov apwpatiko Saktoho.

Meplotpepdueva

#
‘<o NAeKTPOVIA T
7 ' 4 (pevpa SakTuAiov)
/
/
[ / ATIOTIPOOTATEVUEVO
| [ MPWTOVIO AOyw
i H enayopevou nediov
\
\
\ \ —~— Enayépevo payvntikd
\ nedio o@e\dpevo
N X . 5 / / 07O pevpa SakTUAiou
\ b B _— /
iy e e R
E@appolopevo payvntikd nedio
40




[18]AvvoulAévio

41



H Cli i

ApudIkd mpwtovia, \
6,5-8,0 & ) Bev{ulikd npwtévia, 2,3-3,0 §
H H

42




Evtaon ———

VI — EIKONA15-14 To gdopa ™
KK XETIKO NMR Tov p-BpwoTohovodiou.
peTatomion eppadov p-wy

2,26 1,50

7.04 1,00

7.37 1,00

CHj
TMS
Br
N
[ ! ! ! ! [ ! ! ! !

10 9 8 7 6 5 4 3 2 1 0 ppm

Xnuikn petatémon (6)

43




Bev{ohio

1284

1377 513
\ CHs

125,6 129,3
128,5

ToMAoudho

133,8
|

1254 127,6
128,4

XAwpoPev{oAio

133,7 EIKONA15-15 Anoppogrjoei¢ BCNMR
l OPIOPEVY PWHATIKWY EVWOEWY (0T
128,1 .
KAipaka 6).
126,0
NagBalévio
44



Ilivakag 15.3 XUvown tou £i8oug MANpo@opnong mou mapexel 1) QACRATO-

OKOITIid Y10 T1G UP@DUATIKEG EVROEIC.

Eidoc paoparoorxoriac  Odon aroppépnong

Epunveia

3030
1500 ka1 1600

690-900

205

260

2,3-3,0
6,5-8,0

13C NMR ©) 110-160

Apulixn 66vnon C—H
AvGo évtovee amoppo@rioeic
Adym rivrjoewv tou
dartuAiou

"Evtovee extdc emmébou
rdpweig tou deopouv C—H

“"Evtovn amoppdpnon
AoBevric ammoppdpnon

Bevluhird npwtdvia
Apulikd mpwtévia

AvOparec ap@PATIKOT
daxtuldiou




EIKONA 15-16 Ta anoouleuypéva and a a
npwtovia paopara C NMR Twv Tpicv
100pE puwv Tou Siyhwpopevohiou (ouywitnTa
opydvou 25 MHz).
B
a
® @ @
o}
B
Y
B
| | | | | | | | |
140 130 120 140 130 120 140 130 120

ortho-8iyAwpo meta-diyhwpo para-bdiyhwpo




KE®.15. BENZOAIO KAI APQMATIKOTHTA

gmravainyn
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Ol apWUATIKEC EVWOEIC €ival TTAVTOU

0I0TPOVN TEOTOOTEPOVN

aropaoTartivn

OH OH O

OH

LIPITOR’
40 mg TABLETS
Atorvastatin calcium

28 Tablets
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Bpopopev{oAio Nitpofev{olio [IpomuAopev{orio

X CHj CH;
“Opbo— «— “OpBo Pr,
: : FeBry
T Br

IIdpa
ToAoudAio p-Bpopotoloudio
1 CH,
/CHCHQCHZCHQCHQCHB CHQ—E—
: [i 2 3 4 5 6 7 : ‘
Parvulopdada eITAV1O Bev{uAopada
CH;
Br 4 _~_ _CH, NO, o,N_ N No,
2 1 6 2
1 2 5 3
CH, O,N7 4 3 Cl 4
NO,

4-Bpwpo-1,2-61pedulofeviodio  1,4-A1vitpo-2-YAwpopevCohio  2,4,6-Tpivitpotoloudiio
(TNT)



!

150 kJ/mol o1aBepdTEPO

H

X
X
ypnyopa

Ta £€&§1 popraka Tpoxiaka tou Bev{oAiov

EIKONA15-4 TaéCum
HOpLaKd TpOY1aKd Tou
Bev(ohiov. Ta deopka
TPOYLaKA 7 Kat 3 sival
10ogvepyelaka, dnhadn
Bewpolvrat kpuhiopéva,
0w gival Kat Ta avrideopka
TPOXIAKA 4™ ka1 Ps*.
Tatpoytakd 3 kat p4*
dev £xouv nhektpoviak
nukvotnta 7 o€ 600 ano
Tou¢ AvBpake, dedopévou
0TI TEPVa amod autolg éva
Koppiko emimedo.
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H H
¢ ¢
H H
C H \ﬁ/ \T/H \T/ \|(|:/H
6 6 _C @ _C (ONg
H \C/ H H \C/ H
Benzene FII Kekulé Structures |!| Planar Hexagon
Molecular formula (Isomers) Bond Length 140 pm

Sigma Bonds
sp’Hybridized orbitals

delocalized pi Benzene ring
6 p, orbitals system Simplified depiction

@ «—> O gival locoduvapo U to

v AvTIOpAOEIC UTTOKATACTAONG
v' Acouvnibiota otaBepd
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ApwuaTikoTnTa:

v" KUKAIKO popIo
v ETritredo
v 2UCUuyI0KO

v Kavovag Hickel: 4v + 2 = 11 nAekTpdVIa

53






Movnpec (evyoc¢
O€ p TPOXIAKO

AN
) H H
N
¢ o Movnpec {evyog
2 :
(E€ nAekTpovia m) SR TEREED
(E€1 nAekTpovia m)
Movnpec {evyoc
O€ p TPOXIAKO
.N. Movnpec (eUyocg

oTo sp2 TPOXIAKO

(E€1 nAekTpovia m)




E=A2KHzH

15-14* To 1,3,5,9,11-KUKAODEKATTEVTAEVIO TTOU £XEI OAOUG TOUG DITTAOUG DETUOUG Cis gival
éva oTaBepd poplo, ato edopa tH NMR Tou oTT0ioU UTTAPXEI YIa ATTAR aTToPPOPNON oTA

5,67 &. AvO@EPETE €AV TTPOKEITAI VIO APWHATIKA £€Vvwon Kal EPUNVEUOTE TO @acua NMR.

— ) | Jg

-

56




15-15* To 1,6-pyeBavova@Baiévio €xel éva TTOAU evdiapépov pdopa H NMR, oTto otroio
TA OKTW TTPWTOVIA TNG TTEPIPEPEING TOU POPIOU ATTOPPOPOUV OTNV TTEPIOXN aTTO 6,9 £wg
7,3 0, evw Ta dUO TTpwTOVIA TNG opadag —CH,— atroppopouv ata —0,5 d. Ava@pEpeTe €av
TTPOKEITAI VIO APWHATIKA £Vwon Kal EpUNVEVOTE TO Pacua NMR.

H H

‘w' ’-f-.ij_.. & H H
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15-23 TpoTteivete DOMEC VIO APWHATIKOUC UdPOYOoVAVOPAKEC TTOU AVTATTIOKPIVOVTAl OTIC

OKOAOUBEC TTEPIYPAPEC:

(B) H évwon pe MT C, H;, oxnuparifer éva povo Ttrpoidv C, H3Cl, katd Ttnv
UTTOKOTAOTAON £€VOG UOPOYOVOU TOU apWHATIKOU OAKTUAIOU PE XAwplo.
(y) H évwon pye MT CgH,, oxnuaridel Tpia trpoiovta CgHyBr, katd tnv utrtokaTaoTaon

EVOC UDPOYOVOU TOU OPWHATIKOU dAKTUAIOU HE Bpwuio.

SaiPs g egls)

CH,CHs

CHg CHoCHg

A,
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15-29* Kartd tnv Kartepyaaia Tou 3-xyAwpokukAotrpotreviou pe AgBF,, oxnuaridetal inua
AgCl kai éva otaBepd dIGAupa evog TTPOIOVTOC TTOU TTAPOUCIAlEl hIa OTTAR atroppdogpnon
o1o @dopa tH NMR ota 11,04 6. lMNoia ival n mavr) dour} Tou TTPoIdVToC auTtoU Kal TTolx

n oxéon Tou Pe Tov kavova Tou Huckel;

H

A 3-XAWPOKUKAOTIPOTIEVIO

H Cl H H H
AgBF4 +
— AgCl(s) + e -
+ +
H H H H

H H
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15-31* H kKukAotrpotravovn gival 101aiTepa OPACTIKN VWA, ETTEION £XEI UWNAN YWVIOKNA
Tdon. H peBulokukAoTTpotreEVOVn, av KAl  €xel uywnAdtepn TAON Q1O TNV
KUKAOTTPOTTAVOVN, €ival £V TOUTOIC OPKETA OTADEPN KOl MTTOPEI AKOUN KAl va aTTOOTAaXOEI.

E¢nynote, AaudavovTag uttoywn tnv TTOAIKOTNTA TNG KapBovuAouadad.

0 0
CHy
Kukhompomavaévn MeBuhoKukAompomevovn

:0:9" 0%
& Vel B oH,
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15-32 H kukAoetrTatplevovn €ivalr otalepr Evwon, vw n KUKAoTTevtadievovn gival 1600
OPOOTIKI, WOTE OeV gival atToyovwolun. E¢nynoTte, AaupavovTtag uttoywn TNV TTOAIKOTNTA

TNG KapPovuAopadag

Kukhoentatplevovn Kukhomevtadlevovn
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15-33* lMNola Ba avapévate va gival oTaBepdTepn £VWaT, N KUKAOEVVEAQTETPAEVUAIKN pida,

TO AVTIOTOIXO KATIOV 1] TO AVTIOTOIXO AVIOV;

H H H
cation radical anion
8 & electrons O xn electrons 10 = electrons
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15-37* To IvOOAIO €ival HIO APWMATIKA ETEPOKUKAIKN €vwon n OTIoia  TTEPIEXE!
OUMTTUKVWHEVOUG €vav BeV(OMKO e €vav TTUPPOAIKO OAKTUAIO. 2XeDIAOTE TA TPOXIOKA

TOU 1IVOOAIoOU.

(a) INooa nAekTpovia 1T £l TO IVOOAIO;

(B) Mola gival n nAekTpoviakrh ox€on Tou IVOOAIOU JE TO VAPOAAEVIO;
O % lvéoho
N
!
\
H
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Moia gival n o 1Ioxupn Bdon;

st|
H

AN

=
N

e

N
H
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Eival ol TTapakaTtw dAKTUAIOI QPWUATIKOI;
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15-40* MMoia gival n dopn evog udpoyovavOpaka TTou ep@avilel iyl M+ = 120 oto @daoua
uadwv Tou Kal €XEl TIC akOAouBeg atroppogriocic oto pacua tH NMR; 7,25 & (5 H, cupceia
atrAn), 2,90 6 (1 H, etrrattAl, J =7 Hz), 1,22 6 (6 H, ditAR, J =7 Hz).

CH(CHsg),
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15-42 Ot1av n 4-trupovn avtidpAoel Je 0EU TTPWTOVIWVETAI OTO KAPBOVUAIKO 0Euyovo Kal
TTPOKUTITEI £va OTABEPO KATIOV. XPNOIUOTIOIWVTAG OONEC OUVTOVIOMOU Kal ToV Kavova 4v

+ 2 Tou Huckel e€nyNoTe yiaTti TO TTPWTOVIWPEVO TTPOIOV €ival TOOO OTABEPOD.

_H

+
:0




15-43* To okeUQONA PE TNV EUTTOPIKNA ovopaoia Bextra, évag avaoToAéag Tng COX-2 1Tou
gixe xpnoiyotroinBei TrTaAaidtepa oTn BepaTtreia TNG apBpiITIdaC, TTEPIEXEI Evav 1I00CACOANIKO

dakTUAIO. lNaTi gival apwHaATIKOG AUTOC 0 OAKTUAIOG;

O\\ I?O loo€aloMikocg
P OaKTUAIOC
H2N l CH3
f§< Bextra
O
-~/
~N
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15-47 Tlpoteivete TIC OOMEC TWV APWMPATIKWYVY EVWOEWV ME Ta akOAouBa ¢doparta H

NMR: (a) CgHyBr, IR: 820 cm

XnUIKRy  ZXETIKO
HeTatomon gufadév

1,20 3,00
2,58 2,00
7,07 2,00
7,39 2,00

TMS

Evtaon —m8 —

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

CH5CHg
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15-54* MeTd TNV TTPAYMATOTIOINGN TNG TTAPAKATW AVTIdOPAONG, N XNMIKA METATOTTION TWV
TTpwToviwv Ha perarotrietal o€ XaunAotepo Tredio, amo ta 6,98 ppm ota 7,30 ppm.

E¢nynorte
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15-52 H avridpaon utrokataotaong Tou ToAouoAiou pe etridpacn Br, ytropei, BewpnTika,
va 0dnyAoEl OTOV OXNUATIOUO TPIWV ICOPEPWY TOU BPWHOTOAOUOAIOU. 2TNV TTPACN ONWC,
oxnuaridovralr yovo 1o ortho- kalr 10 para-BpwPoTOAOUOAIO, evw TO meta-TTpoidv dev
oxnuartieTal. 2XedIA0TE TIC OOMEC TWV TPIWV TMBAVWY EVOIANECWY KAPBOKATIOVTWY Kal

£CNYNOTE yiaTi Ta ortho- kal para- TTPOoIOVTA ETTIKPATOUV TOU meta-TrpoiovTod.

71



	Διαφάνεια 1: John McMurry, ΟΡΓΑΝΙΚΗ ΧΗΜΕΙΑ, ΠΕΚ 2016, www.cup.gr
	Διαφάνεια 2
	Διαφάνεια 3
	Διαφάνεια 4
	Διαφάνεια 5
	Διαφάνεια 6
	Διαφάνεια 7
	Διαφάνεια 8
	Διαφάνεια 10
	Διαφάνεια 11
	Διαφάνεια 12
	Διαφάνεια 13
	Διαφάνεια 14
	Διαφάνεια 15
	Διαφάνεια 16
	Διαφάνεια 17
	Διαφάνεια 18
	Διαφάνεια 19
	Διαφάνεια 20
	Διαφάνεια 21
	Διαφάνεια 22
	Διαφάνεια 23
	Διαφάνεια 24
	Διαφάνεια 25
	Διαφάνεια 26
	Διαφάνεια 27
	Διαφάνεια 28
	Διαφάνεια 29
	Διαφάνεια 30
	Διαφάνεια 31
	Διαφάνεια 32
	Διαφάνεια 33
	Διαφάνεια 34
	Διαφάνεια 35
	Διαφάνεια 36
	Διαφάνεια 37
	Διαφάνεια 38
	Διαφάνεια 39
	Διαφάνεια 40
	Διαφάνεια 41
	Διαφάνεια 42
	Διαφάνεια 43
	Διαφάνεια 44
	Διαφάνεια 45
	Διαφάνεια 46
	Διαφάνεια 47
	Διαφάνεια 48
	Διαφάνεια 49
	Διαφάνεια 50
	Διαφάνεια 51
	Διαφάνεια 52
	Διαφάνεια 53
	Διαφάνεια 54
	Διαφάνεια 55
	Διαφάνεια 56
	Διαφάνεια 57
	Διαφάνεια 58
	Διαφάνεια 59
	Διαφάνεια 60
	Διαφάνεια 61
	Διαφάνεια 62
	Διαφάνεια 63
	Διαφάνεια 64
	Διαφάνεια 65
	Διαφάνεια 66
	Διαφάνεια 67
	Διαφάνεια 68
	Διαφάνεια 69
	Διαφάνεια 70
	Διαφάνεια 71

